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ed'gef;

þusrf;i,fonf ynmusrf;oufoufjzpfonf/ usrf;jyKol\ udk,fawGY tawGYtMuHK?

pmtkyfpmwrf;rsm;rS udk;um;rIrsm;? AD'D,dkrSwfwrf;rsm;rS udk;um;rIrsm;? Ak'̈bmom0ifwdkY,HkMunf&m
tbd"r®musrf;BuD;rS udk;um;csufwdkYudk tajcjyKí a&;om;jyKpkonf/ þusrf;jyKpk&mwGif
rnfolwpfOD;udkrQ xdcdkufap&ef &nf&G,fjcif;r&Sd/ rnfonfhbmomudkrQ xdcdkufap&ef&nf&G,fjcif;r&Sd/
rnfonfh t,ltqudkrQ xdcdkufapvdkjcif;r&Sd/ rnfonfhtzGJYtpnf;? taoG;ta&mif? rnfonfh
vlrsdK;? rnfonfhEdkifiHudkrQ xdcdkufapvdkonfh &nf&G,fjcif;r&Sd/ zwf½Iavhvmí &&SdvmorQudk
usrf;jyKol\ tEkrme,lqcsufrsm;ESifh aygif;pyfí jyKpkxm;jcif;omjzpfonf/

þusrf;\ t"dutm½Hkonf pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;jcif;yif jzpfonf/
,aeYurÇmwGif aeYpOfaeYwdkif; MuHKawGYaeMu&aom aysmfp&m? &Tifp&m rsm;? pdwfraumif;p&mrsm;?
tm;vHk;wdkY\ vufonfonf qdkif&mum,uH&Sif wdkY\ pdwfvIyf&Sm;rIrsm;yifjzpfavonf/
pdwfvIyf&Sm;rIrsm;udk rxdef;ausmif; Edkifonfh ,aeYurÇmwGif tedXm½Hkrsm;rqHk;Edkif/ pdwfvIyf&Sm;rIrsm;udk
xdef;ausmif;  Edkif&ef pdwfvIyf&Sm;rIrsm; rnfodkYjzpfay:vmonf? rnfonfhae&mwGif jzpfay:
onfudk od&Sdem;vnf&efvdkonf/ pdwfvIyf&Sm;rIrsm;udk em;vnfap&ef BudK;yrf;&mwGif
xdkpdwfvIyf&Sm;rIwdkYonf vlwdkY\ cËmudk,fwGif; jzpfysufaejcif;jzpfí þusrf;wGif cËmudk,fudk
o½kyfcGJí avhvmrnf/ pdwfvIyf&Sm;rIonf OD;aESmufESifh ydkíoufqdkifojzifh OD;aESmufuddk o½kyfcGJí
avhvmrnf/ OD;aESmuf wGif;&Sd "mwkjzpfpOfrsm;? vQyfppfjzpfpOfrsm;? ½kyfydkif;qdkif&m zGJYpnf;yHkrsm;?
pdwfjzpf ay:vmyHkrsm;? pdwfudkrSDí trnfay;xm;aom pdwftrnfcGJrsm;? pdwfwdkYudk jzpfapaom
tm½Hkrsm;? tm½Hk0ifaygufrsm;? tvkyfvkyfyHkrsm; tp&SdonfwdkYudkyg avhvmrnf/

pdwfESifhtm½Hkrsm;udk avhvmMu&mwGif odyÜHusrf;rsm;? okawoe pmwrf;rsm;? avhvm
awGY&Sdcsufrsm;? prf;oyfcsufrsm;pGm &SdNyD;jzpfaomfvnf; Ak'¨bmom0ifwdkY\ tbd"r®musrf;
(7)usrf;wGif pdwfESifhtm½Hkrsm;qdkif&m u@rsm;jynfhpH kpGm yg0ifaeí tbd"r®musrf;yg
a[mMum;csufrsm;udk odyÜHynmwGif awGY&SdcsuftcsdKUESifh ,SOfwGJí avhvmEkdifap&ef a&;om;rnf/
tbd"r®musrf; onf tvGefjynfhpHkaomusrf;jzpfí ,aeYacwf odyÜHynmwGif awGY&Sdcsufrsm;onf
tbd"r®musrf;wpfyHkvHk;udk odyÜHynm½IaxmifhrS &SmazGawGYjrif&ef aemifESpfaygif; &mcsDatmif
qufvufavhvmazmfxkwf&ef vdktyfayOD;rnf/ odkY&mwGif ,aeY rsufarSmufacwftxd odyÜHynmrS
od&SdavhvmNyD;aom tcsuftvufrsm;onf vGefcJhaom ESpfaygif;ESpfaxmifhig;&mausmfu
Ak'¨jrwfpGmbk&m;a[mMum;cJhaom tbd"r®musrf;yg pdwfESifhtm½HkwdkY\ oabmw&m;rsm;udk
0dyóem ÓPfjzifh rjrifEdkifao;aomfvnf; odyÜHenf;jzifh? odkYr[kwf okwr,ÓPf? pdEåmr,ÓPf
jzifh twdkif;twmwpfcktxd od&Sdem;vnfEdkifvmaprnf jzpfonf/

þodkYod&Sdem;vnf&efonf vG,fulaom udpör[kwf/ ynmwwfrS em;vnfrnf/ "mwk?
½ly? ZD0? odyÜH? ocFsm? t*Fvdyf? jrefrm bmom&yfrsm;tjyif ygVdbmomudkyg tajccHru
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odxm;&efvdkonf/ pdwf&Snf&efvdkonf/ onf;cHí BudK;pm;avhvm&ef vdkonf/tbd"r®m
w&m;awmfudk em;vnf&ef enf;vrf;wpfvrf;rSm 0dyóemÓPf vdktyf\/ 0dyóemÓPfonf
BudK;pm;vQif &Edkifaomfvnf; vG,fvG,fESifh&&efr&Sd/ tcsdefay;&ef vdkonf/ tm;xkwf&efvdkonf/
0dyóemÓPf r&ao;aomfvnf; Ak'̈tbd"r®mw&m;awmfudk ydkíem;vnfvdkaompdwf&Sdonfh
yk*d¾Kvfrsm;onf ,ckavhvmrIrsm;rSwpfqifh tEkrmeÓPfjzifh twdkif;twmwpfcktxd em;vnf
vmEkdifvdrfhrnf[k ,HkMunfonf/ Ak'̈jrwfpGmbk&m; a[mMum;csufrsm;onf rSefuefNyD;om;jzpf\/
odyÜHynm ½IaxmifhrSMunfhí rSefuefygonf[k ajymqdka&;om;&efvdk&if;r[kwf/ Ak'̈jrwfpGm bk&m;\
tbd"r®mw&m;awmf onf rSefuefaom opömw&m;jzpf\/ odkY&mwGif odyÜH½IaxmifhrS avhvmí
awGY&aomtcg ydkíMunfndKvmonfhtjyif owdy|mef tm;xkwf&mvkyfief;udk vkyfudkifonfhtcg
wGifvnf; emr½lyy&dapä'ÓPfudk vG,fulvsifjrefpGm ½IjrifEdkifap&ef taxmuftyHhjyKrnf/
taMumif;aMumif h jzpf&aom tusd K;rsm;jzpfonfud k yd kí em;vnfvG,fvmonf/
ypö,y&d*¾[ÓPfudk xif&Sm;pGm &,lEdkif&ef taxmuftyHhjyKonf/ cËmudk,fwGif;&Sd ½kyfa&m emrfyg
rjrJ[k ydkíxif&Sm;pGmjrif&onf/ Mum;em&jcif; oufouf r[kwfawmh/ odyÜHynmrsufvHk;jzifh
jrifEdkifvmaom Ak'̈jrwfpGm bk&m;a[mMum;aom rjrJaomw&m;udk ydkíem;vnfoabmayguf
,HkMunfrI o'̈gw&m; uspfvspfjrifhwufvm\/

acwfvli,frsm;onf ajym&HkrQESifh r,HkMunfMuawmh/ þusrf;i,fyg odyÜHoHk;oyfcsufrsm;
onf ,aeYacwf ynmwwfvli,frsm;\ Ak'̈bmomqdkif&m ,HkMunfrI o'̈gpdwfudk tm;jznfhjr§ifhwif
ay;Edkif vdrfhrnf[kvnf; ,HkMunfonf/ rdbwdkYvnf; em;vnfatmifBudK;pm;Muum om;orD;rsm;
udkvnf; þodyÜHoHk;oyfjcif;rsm;udk zwf½IcHpm;em;vnfvmap&ef &nfoefí om;orD;rsm;tm;
pmar;yGJatmif½Hk? trSwfaumif;½Hk r[kwfygbJ ½ly? ZD0? "mwk? odyÜH? ocFsm? jrefrm? t*Fvdyfpm?
ygVdbmomrsm;udk aocsmpGm em;vnfoabmaygufap&ef zwfap? rSwfap? avhvmaptyfonf/
xdktajccH aumif;rsm;rS wpfqifh Ak'̈bmom bkef;awmfBuD;rsm;? q&mawmfBuD;rsm; a[mMum;aom
w&m;awmfrsm;udk aumif;pGmem;vnfvmEdkifMurnf jzpfonf/ þuJhodkYaom odyÜHenf;jzifh
avhvmoHk;oyfrIr&SdygvQif Ak'̈bmom\ tESpfom&udk em;vnf&ef cufvS\/ bkef;awmfBuD;rsm;
taejzifh aumif;pGmem;vnfojzifh 'ku©cHumMudK;pm;a[mMum;ay;aeMu aomfvnf; omrefykxkZOf
vlom;rsm;tzdk Y vufawGYjrif&efomru pdwfjzifhjrif&efyg cufcJvSonf/ eufeJvSaom
Ak'̈\tbd"r®mw&m;awmfyg taMumif;t&mrsm;udk ykxkZOfvlom;rsm;tzdkY odyÜH\tultnDrygbJ
vG,fulpGmem;vnf&ef tvGefcJ,Of; rnfjzpfonf/ ygVdtrnfrsm; odxm;aomfvnf;
rnfonfhae&m rsm;wGif rnfuJhodkYjzpfysufaeonfudk trdt& em;vnf&ef cufvSonf/
rdbudk;uG,fíom rd½dk;zvm Ak'̈bmom[k cH,lxm;jcif;rQomjzpfacsrnf/ Ak'̈bmom0ifrsm;
onfvnf; jrwfAk'¨ a[mMum;cJhaom umvmrokwfawmfwGif yg&SdouJhodkY q&mrdbwdkY
ajyma[monfudk Mum;emMu½Hkjzifh rwif;wdrfaebJ? 0dyóemtm;xkwfjcif; rjyKEdkifonfhwdkif
rdrdwdkYESifheD;pyfaom acwfodyÜHynmudk tajcjyKí rdrdudk;uG,f&mbmom\ twdrfteuf
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oabmw&m;? taMumif;t&mrsm;udk rdrd\ udk,fpGrf;? ÓPfpGrf;rsm;oHk;í tm;xkwfavhvm
Mu&efvdkonf/ Ak'¨jrwfpGm tbd"r®mw&m; a[mMum;onfhumvwGif þurÇmajrwGif
odyÜHxGef;um;rI enf;yg;vSacs\/ odkY&mwGif tbd"r®mw&m;awmf a[mMum;awmfrlNyD;aemuf
ESpfaygif; (2500)ausmfvmonfhtcg odyÜHynmonf twdkif;twmwpfcktxd c&D;aygufaeNyD
jzpf\/ Ak'¨jrwfpGmbk&m;onf tvHk;pHkudk tMuGif;rJh odawmfrlaom yk*d¾Kvfjzpfí tbd"r®m
w&m;awmfudk odyÜH½IaxmifhrS udk;um;um tao;pdwf &Sif;vif;a[mMum;&ef cufvSrnfr[kwfacs/
Ak'̈jrwfpGmbk&m;onf odyÜHudk rodír[kwf/ em;rvnfí r[kwf/ Ak'¨jrwfpGmbk&m;&Sif\
tbd"r®mw&m;awmfonf odyÜHyifjzpf\/  xdkpOfu w&m;emyk*d¾Kvfrsm;u odyÜHudkem;vnfEdkifavmufonfh
acwfr[kwfcJ hygí Ak'¨jrwfpGmbk&m;taejzifh tao;pdwf a[mMum;vQif xdkacwfu
w&m;emy&dwfowftaejzifh csufcsif;em;vnf&ef cufvSayrnf/  xdkYaMumifh bk&m;&SiftjzpfodkY
a&muf&Sdum (49)&ufajrmufaeY zvormygwfrS xawmfrl NyD;onfhaemuf a[mMum;&ef&Sdaom
w&m;OD;udk bk&m;yGifh&mXmejzpfaom tdÉd,EdkifiH? bD[m jynfe,f&Sd *g,mNrdKUwGif ra[mMum;cJh/
4if;w&m;OD;udk em;vnfEdkifaom todÓPf&nf &Sdonfh yOö0*¾D (5)yg;&Sd&m Am&mPoDNrdKUodkY
(12)&ufMum ajcusifc&D;<ucsDí Am&mPoDNrdKUwGif "r®pMum w&m;OD; tpcsDí a[mMum;cJhonf/
odkYjzpfí þtbd"r̈musrf;awmfBuD;\ tus,fudkvnf; em;vnfEdkifavmufonfh ÓPf&nf&Sdonfh
ewfjynfwGifom MuGa&mufa[mMum;cJhayonf/ xdkacwfxdktcgu w&m;em vly&dwfowfwdkY
em;vnfavmufEdkifonfh tbd"r®musrf;awmf a'oem a[mMum;jcif;udk &Sifom&dykwÅ&m
&[EÅmudk,fawmfjrwfBuD;rS pDpOfí vlom;rsm;twGuf uREfkyfwdkYvuf0,f&Sdonfh tbd"r®m
w&m;a'oemudk csD;jr§ifha[mMum;tyfonf/ uREfkyftaejzifh odyÜHavhvmrIrsm;udk tajcrcHbJ
tbd"r®m w&m;awmfudk tvHk;pHk em;vnf&ef vGefpGmcufcJvSonf/  ,aeYacwf odyÜHudk
em;vnfonfhwdkifatmif tbd"r®mw&m;awmfudk tvHk;pHkem;vnf&ef rjzpfEdkifacs/  taMumif;rSm
ÓPf&nfenf;vGef;íjzpfonf/ vlewfjA[®mwdkYtaejzifh tbd"r®mw&m;awmf\ tESpfcsKyfudk
owdy|mefvkyfief;twGuf em;vnfEd kifaomfvnf; tbd"r®mw&m;awmfud k tvHk;pH k
em;vnfEdkifolrSm ÓPfawmfBuD;rm; vSayaom jrwfpGmbk&m;&SifomvQifjzpfayonf/ uREfkyf\
udk,fawGYtm;jzif h w&m;awmfyg pdwfyk dif;qd kif&m trnfemrrsm;udkom od&S dxm;NyD;
rnfonfhae&mwGif jzpfaerSef;vnf;rod? rnfonfwdkYudk &nfnTef;ajymqdkonfvnf;rod jzpfcJh&\/
,ck odyÜHawGY&Sdcsufrsm;ESifh aygif;pyfí pdwfapwodufrsm; jzpfay:ysufcsKyf&m ae&m|mersm;?
qdkif&m ½kyfrsm;udk wGJzufavhvm&if; cE¨mudk,fwGif jzpfysufaeaom obm0w&m;rsm;udk
ydkíwduspGm od&Sd&onfjzpfí Ak'̈jrwfpGm bk&m;&Siftm; ydkíMunfndKum Ak'̈w&m;awmfrsm;udkvnf;
ydkío'¨gpdwfjzpfvmonf/ a&SU&mpkESpfrsm;pGm wdk;wufvmOD;rnfh odyÜHoabmw&m;rsm;onf
ÓPfynmBuD;rm;vSayaom Ak'̈jrwfpGmbk&m;\ tbd"r®mw&m;yg taMumif;t&mrsm;udk ydkí
ydkíem;vnfoabmaygufum o'̈gpdwfydkvmEdkifaprnf[k ,HkMunfonf/
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odyÜHaMumifh Ak'¨jrwfpGmbk&m;\ a[mMum;csuf rSefuefjcif;r[kwf/ odyÜ Honf
Ak'̈jrwfpGmbk&m;a[mMum;cJhaom tbd"r®mrsm;jzpfonf/ Ak'̈jrwfpGmbk&m;&Sifonf twkr&Sdaom
ÓPfawmfBuD;rm;vSonfh r[modyÜHynm&Sifvnf; jzpfonf/ ,ckacwf wdk;wufvmaom
odyÜHynmudk vGefcJhaom ESpfaygif; (2500)ausmfuyif oAÁKnKwÓPfawmfjzifh t&m&m tMuGif;r&Sd
em;vnfcJhNyD; od&SdcJhNyD; jzpfonf/ tbd"r®m w&m;awmfomru pMu0VmteEÅ\ tpudkaomf
vnf;aumif;? tqHk;udkaomfvnf;aumif; t&m&mtm;vHk;udk tMuGif;rJhod&Sdxm;aom jrwfpGmbk&m;&Sif
jzpfayonf/

tbd"r®mw&m;awmfudk odyÜH½IaxmifhrS em;vnf&ef ½ly? ZD0? "mwk? ocFsm? jrefrm?
t*Fvdyfpm? ygVdponfh tajccHodrIrsm; rsm;pGmvdktyfonfhtwGuf tbd"r®mw&m;awmfonf
Single Discipline r[kwfacs/ Multidisciplinary Subject jzpfayonf/ rsm;pGmaom
bmom&yfqdkif&m odrIrsm; a&maxG;awG;awm qufpyfEdkifrSom avhvmEdkifrnfh taMumif;t&mrsm;
jzpfayonf/ Ak'¨ bmom0ifrsm; ESifh rdom;pkrsm;onf ,aeYacwfynmudk &,lMu&mwGif
þuJhodkYaom &nf&G,fcsufaumif;rsm;jzifh tm;xnfhíavhvmapvQif Ak'̈bmomudk ydkíem;vnf
,HkMunfvmayvdrfhrnf/

,ck usrf;i,f\ OD;wnfcsufonf pdwfrsm;udk rnfodkYxdef;ausmif;Edkifonfudk avhvmjcif;
jzpfonf/ pdwfrsm;udk xdef;ausmif;EdkifvmvQif usef;rmaom? csrf;omaom b0rsm;udk &&SdEdkifrnfrSm
rvGJawmh/ pdwfrsm;udkxdef;ausmif;Edkif&ef pdwfrsm;udkjzpfay:apaom taMumif;w&m;rsm;udk
odyÜHenf;jzifh avhvmjcif;jzpfonf/ þodkYavhvmum pdwfrsm;udk od&Sdem;vnfvmMurS 4if;pdwfrsm;
udk xdef;ausmif;vmEdkifMurnfjzpfonf/ þonfrSm &nf&G,f&if;jzpfonf/ wdkufqdkifvSí
Ak'̈jrwfpGmbk&m; a[mMum;awmfrlaom tbd"r®mw&m;awmfyg taMumif;t&mrsm;onfvnf;
pdwfrsm;\taMumif;? 4if;pdwfwdkYESifh yl;wGJí tvkyfvkyfaom ½kyfrsm;\taMumif;? vlwdkY\
b0taMumif;rsm;udk em;vnf ap&ef a[mMum;xm;onfjzpfí yl;wGJOyrm,l a&;om;jcif;
jzpfonf/ Ak'̈ jrwfpGmbk&m;uvnf; vlwdkYtm; pdwfESifh½kyfwdkYtaMumif;udk od&SdMuap&ef tbd"r®m
w&m;awmfjzifh a[mMum;cJhjcif;jzpfonf/ Ak'¨jrwfpGmbk&m;\ &nf&G,fcsufrSm vlwdkYonf
tbd"r®mw&m;awmfwGif a[mMum;xm;aom pdwfwkdY\taMumif;udk olYtwkdif;twmESifhol
em;vnfvmMuonfh wpfcsdefwnf;wGif; owdy|mefw&m;awmfudk vufawGYusifhMuHEdkifMuvQif
0dyóemÓPftqifhqifh&Muum wG,fwmp&m rufp&mr&Sdaom vlYcËmudk,fwGif; jzpfysuf
aeaom y&rwåw&m;rsm;udk jrifawGYvmap&efjzpfonf/ jrifawGY&mrS yg&rDtqufqufjznfhí
oHo&mc&D;udk tqHk; owfum edAÁmefodkY ul;ajymif;a&;jzpfonf/

þusrf;\ &nf&G,fcsufrSm (3)csufjzpfonf/
(1) þusrf;yg odyÜHavhvmcsuf awGY&Sdcsufrsm;udk em;vnfoabmaygufí pdwfwdkYudk

ydkrdkem;vnfvmum xdef;ausmif;vmEdkifjcif;jzifh usef;rmcsrf;omaom b0rsm;udk
wnfaqmufEdkifap&ef/
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(2) þodyÜHusrf;i,frS &&Sdaom odrI? em;vnfrIrsm;udk owdy|mefvkyfief;wGif toHk;csEdkif
ap&ef/

(3) þusrf;i,fyg taMumif;t&mrsm;udk em;vnfvmvQif ausmif;om;wdkYonf pdwfudk
ydkrdkem;vnfEdkifvmMuonfjzpfí ausmif;om;wdkY vG,fvG,ful ulESifhod&Sdem;vnf
oabmayguf Edkifa&;wGif t"duusonfh lesson plan ac: oifMum;rIpDrHcsuf
a&;qGJ&mwGif aumif;pGmtaxmuftyHhjyKap&ef wkdYjzpfygonf/
þusrf;i,f\ t"du&nf&G,fcsufrSm odyÜH½IaxmifhrS avhvmí 4if;pdwfESifh tm½HkwdkY\

oabmw&m;rsm;udk em;vnfvmum pdwfvIyf&Sm;rI rsm;udk em;vnfvmEdkifap&efjzpfonf/
pdwfvIyf&Sm;rIrsm;udk em;vnffvmvQif 4if;pdwfvIyf&Sm;rIwdkYudk xdef;ausmif;Ekdifa&; BudK;yrf;&mwGif
rsm;pGmtaxmuf tuljzpfvmrnfjzpfonf/ pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;Ekdifonfh vlom;
wdkY\ b0toD;oD;wdkYonf ydkíydkí Nidrf;at;vmMuayrnf/

pdwfvIyf&Sm;rIrsm;udk avhvm&mwGif pdwf0ifpm;rIonf t"duvdktyfcsuf jzpfonf/
þusrf;i,fyg taMumif;t&mrsm;udk avhvm&mwGif pdwf0ifpm;rI r&SdvQif r&Edkif/ xdkYtjyif
ygVd? jrefrm? t*Fvdyf? ocsFm? "mwkaA'? ½lyaA'? ZD0aA'? owåaA' tajccHoabmw&m;rsm;yg
vdktyf\/ þu@rsm;wGif tajccHrsm;r&SdcJhvQif tajccH&Sdapatmif OD;pGmavhvmxm;&efvdkonf/
zwfrSwf&if;vdkufvH pOf;pm;&ef vdkouJhodkY &Hzef&Hcgqdkovdk &yfwefYpOf;pm;&efvnf; vdkaumif;
vdkvdrfhrnf/ þusrf;i,fonf ynmusrf;jzpfí avhvmolwdkY\ tawG;t,ltqESifh oabmxm;
csif; wdkufqdkifonfvnf; &SdEkdifovdk? oabmxm;t,ltqcsif; rwdkufqdkifrIrsm;vnf; &SdEkdifonf/
þusrf;jyKpkolonf rnfolESifhrQ tjiif; ryGm;vdk/ rdrdwdkYt,ltqjzifh rdrdwdkYaeMuygukef/

pdwfvIyf&Sm;rIrsm;tm;vHk;\ vufonfonf tm½Hkajcmufyg;yifjzpfonf/ tm½Hkajcmufyg;
qdkonfrSm vlwdkif;od&Sdonfhtwdkif; jrifp&m? Mum;p&m? pm;p&m? ½SLp&m? xdawGYp&m? awG;awmp&m
rsm;yifjzpfonf/ jrifp&mudk ygVdvdk ½lyg,weH? Mum;p&monf o'́g,weH? &SLp&monf *Ëm,weH?
pm;p&monf &om,weH? xdawGYp&monf azm|AÁm,weH [lí oHk;EIef;onf/ xdkYjyif þtjyif
tm,we (6)yg; wpfwGJwnf;ESifhawmh pdwfvIyf&Sm;rIrjzpf/ 4if;wdkYESifh tvkyf vkyfzufjzpfaom
twGif; tm,we (6)yg;udk avhvm&efvdkonf/ tm,we (6)yg;onf rsufpd? em;? ESmacgif;?
vQm? cE¨mudk,fwGif;&Sd tawG;pwif&m ½kyf odkYr[kwf pdwfjzpfay:apaom ½kyfjzpfonf/
twGif;tm,we (6)yg;udk oHk;EIef;&mwGif rsufpdudk pu©K0w¦K? em;udk aomw0w¦K [lívnf;
oHk;onf/ ESmacgif;udk Cme0w¦K? vQmudk Zd0Sm0w¦K? cËmudk,fudk um,0w¦KESifh pdwfrSDwnf&m½kyfudk
[',0w¦K[k oHk;EIef;Muonf/ þum; twGif;tm,we (6)yg;udk 0w¦K½kyftaejzifh
oHk;EIef;MuyHkjzpfonf/ tjcm; oHk;yHkoHk;enf;tjzpf tm,we (6)yg;udk twdkaumufoHk;Mu&mwGif
pu©K? aomw? Cme? Zd0Sm? um,[lí oHk;xm;onfudk awGY&NyD; þodkY0w¦Ktaejzifh
&nfnTef;oHk;EIef;&mü [',0w¦K[k oHk;EIef;aomfvnf; ,ckuJhodkY pu©K? aomw? Cme? Zd0Sm
ponfh toHk;tEIef;jzifh oHk;pGJ&mü [',tpm; re[lí oHk;pGJonfudkvnf; awGY&onf/ odkYjzpfí
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pu©K? aomw? Cme? Zd0Sm? um,ESifh rewdkY jzpfonf/ þtwGif;tm,we (6)yg;udk yom'[lonfh
toHk;tEIef;jzifhvnf; &nfnTef;a[majymMuonf/ pu©Kyom'onf rsufpd tMunf? aomwyom'onf
em;tMunf? Cme yom'onf ESmacgif; tMunf? Zd0Sm yom'onf vQmtMunf? um,
yom'onf cE¨mudk,ftMunf? pdwful;tawG; pwifjzpfay:&mudk raem yom' [lí
oHk;EIef;onfhtjyif raem'Gg&[kvnf; oHk;EIef;a&;om;onfudk awGY&\/ odkYjzpfí yom'
toHk;tEIef;jzifh? t"dyÜm,fjzifh &nfnTef;ajymqdkyg vQif pu©Kyom'? aomwyom'? Cmeyom'?
Zd0Smyom'? um, yom'ESifh reyom'wdkYonf twGif;tm,we (6)yg; yifjzpfonf/

pu©K0w¦KESifh pu©Kyom'[lí oHk;EIef;&nfnTef;ajymqdka&;om;&mwGif pu©K0w¦KESifh
pu©Kyom'wdkY\ vHk;csif;t"dyÜm,frsm; a,bk,stm;jzifh wlnDonf[k Mum;em&avh&Sdonf/
odkY&mwGif pu©K0w¦Konf rsufvHk;BuD;wpfckvHk;udk &nfnTef; ajymqdkouJhodkYjzpfNyD; pu©Kyom'onf
trsm;oHk;EIef;Muonfh pu©KtMunf"mwf [laom pum;ESifh yl;wGJMum;em&avh&Sdonf/
pu©KtMunf"mwf odkYr[kwf pu©K yom'onf rsufvHk;\ aemuf&Sd &ufwem (Retina) twGif;&Sd
El;nHhvSaom? Rods ESifh Cones rsm;jzpfaom tom;acsmif; (Rods) ESifh uawmhyHk (Cones)

tom;wGJrsm;udk zHk;tkyfxm;aom tMunfvTmudk &nfnTef;yHk&onf/ rsufvHk;\ twGif;
aemufydkif;wGif&Sdaom wkwfacsmif;yHkESifh uawmhyHktom;wGJav; rsm;onf tjriftm½Hk odkYr[kwf
pu©Ktm½Hkudkjzpfay:aponfh ueOD; taMumif;w&m;rsm;? ueOD; ½kyfrsm;jzpf&m pu©Kyom'onf
½lyg½HkESifh xdawGYonf[k qdkvQif ½lyg½Hk [laom ½kyf0w¦Kudk ½dkufcwfí jyefuefxGuf vmaom
zdkwGefac: pGrf;tif&Sd ½kyfvHk;uav;rsm;onf rsufpdxJodkY rSefbDvl;udkjzwfí 0ifa&mufum rsufvHk;
aemufydkif; &ufwemtwGif;&Sd wkwfacsmif;yHkESifh uawmhyHktom;wGJrsm;ESifh xdawGYonfhae&mjzpfí
pu©Kyom' [laom toHk;tEHI;onf rsufvHk;BuD; wpfvHk; vHk;udk &nfnTef;ajymqdkonfxuf
rsufvHk;\ tpdwftydkif;wpfckjzpfaom Rods and Cones ac: wkwfacsmif;ESifh uawmhrsm;udk
qdkvdkEdkifayonf/

aomw0w¦KESifh aomwyom'onf twlwlyifjzpfonf/ odkYaomf aomwyom'onf
toH[lonfhta&GUpGrf;tifygvmaom av armfvDusL; rsm; vma&mufxdcdkufonfh em;pnfac:
Ear Drum [k ,lqEkdifacs &Sdayonf/ em;pnfonf tvGefEl;nHhí Munfvifaom ½kyfjzpfí
em;tMunf[k wifpm; ajymqdkvQifvnf; em;vnfEdkifonf/ aomw0w¦Konf em;Mum;pepf
wpfckvHk;[k ,lqum aomwtMunf odkYr[kwf aomwyom'onf em;pnf[k rSwf,l vQifvnf;
tqdyftawmuf r&Sdaom em;vnfrIjzpfonf/

Zd0Sm0w¦Konf t&omcHpepfwpfckvHk;udk &nfnTef;NyD; Zd0Smyom'onf vQm twGif;&Sd
t&omzk odkYr[kwf t*Fvdyfvdk Taste Bud udk qdkvdkonfvnf; jzpfacsrnf/ t&omzkrsm;
onfvnf; tvGefEl;nHhum Munfvifonfhtydkif;vnf; yg0ifaeí Zd0Smyom' [lí Zd0SmtMunf"mwf
udk &nfnTef;ajymqdkygvQifvnf; t"dyÜm,fvGJp&mr&Sdaom em;vnfrIyifjzpfonf/
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Cme0w¦Konf teHYcHpepfwpfckvHk;udk &nfnTef;um Cmeyom'onf ESmacgif;twGif;&Sd
teH YarmfvDusL;rsm;udk vufcHrnfh vufcHcGuf (Receptor)rsm; ay:&S d Mucus ac:
tcRJtMunfvTmudk &nfnTef;jcif; jzpfEdkifayonf/ teHYvufcHcGufrsm;onf vGefpGmEl;nHhMuojzifh
Cmeyom' tMunf"mwf[k wifpm;oHk;EIef;vQifvnf; em;vnfrIvGJ&efr&Sdygacs/

um,0w¦Konf cE¨mudk,f awGYxdtm½HkcHpepfwpfckvHk;udk &nfnTef;oHk;pGJ cJhvQif
um,yom' onf cËmudk,f\ ta&jym;atmufwGif&Sdaom tm½HkcH tm½HkaMumi,frsm;udk
vnf;aumif;? cËmudk,fwGif;&Sd tm½HkcHtm½HkaMum i,frsm;udkvnf;aumif; &nfnTef;yHkjzpfacsonf/
xdktm½HkcH tm½HkaMumi,fav;rsm; onfvnf; vGefpGm El;nHhygí um,yom' odkYr[kwf
um,tMunf"mwf[k wifpm;oHk;EIef;vQifvnf; aumif;pGmvdkufzufonfudk awGY&onf/

tawG;jzpfay:&monf OD;aESmuftwGif;&Sd [pfydkurf;ywf[k trnf&aom ae&m&Sd
EsL&Gefrsm;jzpf&m re0w¦K[koHk;EIef;vQif vG,fulpGm em;vnfEdkifayonfudk awGY&rnfjzpfonf/
reyom'[k t"dyÜm,ful;,lí oHk;EIef;ygvQif reyom'onf EsL&GeftwGif;&Sd qdkufwdkyvmZrf[k
ac:aom tMunf"mwf yifjzpfacsonf/ xdk qdkufwdkyvmZrf ac: EsL&GeftwGif;tMunf"mwfwGif
"mwkaA'ypönf;rsm; yg0ifEIef; ajymif;vJrI jzpfvQif tawG;jzpfay:NyDjzpf&m xdkEsL&GeftwGif;&Sd
qdkufwdkyvmZrfudk reyom'[k oHk;EIef;vQif t"dyÜm,ftm;jzifh qDavsmfrI&Sdonf/

½lyg½Hk odkYr[kwf ½lyg,weESifh pu©K0w¦K odkYr[kwf pu©Kyom'wkdY ½kyf ½kyfjcif; xdawGYrIaMumifh
jrifodjcif;jzpfay:vmonf/ jrifodpdwfjzpfay: vmonf/

o'́g½Hk odkYr[kwf o'́g,weESifh aomw0w¦K odkYr[kwf aomwyom'? ½kyf½kyfjcif;
xdawGYjcif;aMumifh Mum;odjcif;jzpfay:\/ Mum;odpdwf jzpfay: vmonf/

*E¨m½Hk odkYr[kwf *E¨m,weESifh? Cme0w¦K odkYr[kwf Cmeyom'wdkY ½kyf½kyfjcif;
xdawGYjcif;aMumifh eHodjcif;jzpfay:\/ eHodpdwf jzpfay:vmonf/

&om½Hk odkYr[kwf &om,weESifh Zd0Sm0w¦K odkYr[kwf Zd0Smyom'wdkY ½kyf½kyfjcif;
xdawGYjcif;aMumifh t&omodjcif;jzpf\/ t&om odpdwf jzpfay:vmonf/

azm|AÁm½Hk odkYr[kwf azm|AÁm,weESifh um,0w¦K odkYr[kwf um,,wewdkY ½kyf½kyfjcif;
xdawGYjcif;aMumifh xdodjcif;jzpf\/ xdodpdwf jzpfay:vmonf/

tawG;a[mif;wdkYESifhwuG tawG;a[mif;wdkYESifh qufpyfonfh ywf0ef;usif a[mif;rsm;udk
tajccHí tawG;opfwdkYonf jzpfay:vmukef\/ jrifzl;cJhaom Mum;zl;cJhaom? eHzl;cJhaom?
t&omodcJhaom? xdawGYcJhzl;aom? awG;awmzl; cJhaom t&mrsm;udk taMumif;jyKí pdwftm½Hkudk
jyefvnfpOf;pm; cHpm;jcif; onf reyom'wGif jzpfay:aom tawG;jzpfonf/ tawG;[ka&;om;&
aomfvnf; ½lyg½Hk? o'́g½Hk? *Ëm½Hk? &om½Hk? azm|AÁm½HkwdkYr[kwfonfh tm½Hk tm;vHk;udk "r®m½Hk[lí
oHk;EIef;owfrSwfonfjzpfí qXrtm½Hkjzpfaom "r®m½Hk wGif; tawG;oufoufr[kwfygbJ
edAÁmeftxdyg0ifonf[k Mum;emxm;onf/
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,ckazmfjycJhaom tm½Hk (6)yg;aMumifh pdwfvIyf&Sm;rIrsm;jzpfay: ukef\/ þtm½Hk (6)yg;
r&SdcJhvQif odkYr[kwf r0ifa&mufap&ef xdef;ausmif; EdkifvQif pdwfonf wnfNidrfae\/

tdyfruf rrufygbJ tdyfaysmfaeaomtajctaersdK;wGif&Sdaom pdwf\ taetxm;udk
qdkvdkonf/ þonfudk b0ifpdwf[k oHk;EIef;onf/ pdwfonf b0ifpdwftaetxm;wGifom&SdvQif
wnfNidrfaeonfjzpfí vIyf&Sm;rIr&Sdonf udk taMumif;jyKí pdwfvIyf&Sm;rIr&Sd[k qdkEdkifonf/
pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;Edkifap&ef tm½Hk (6)yg;udk xdef;ausmif;&efjzpfvmonf/ tm½Hk
(6)yg;udk rxdef;ausmif;Edkifoa&GU pdwfvIyf&Sm;rIrsm; &Sdaernfjzpfonf/ pdwfvIyf &Sm;rIrsm;aMumifh
jyóemrsdK;pHkMuHK&onf/ pdwfvIyf&Sm;rIrsm;aMumifh aumif;usdK; csrf;omrsm;vnf; jzpfxGef;vmouJhodkY
pdwfvIyf&Sm;rIrsm;aMumifh ted|m½Hk rsm;pGmudk MuHKawGYMu&onf/ jyóemenf;yg;NyD; om,mvSyaom?
ydkíaeí aumif;aom urÇmBuD;jzpfvmap&ef pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;jcif; vkyfEdkifrS&rnf/
pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;Ed kifap&ef avhusifhay;jcif;onf ynma&;jzpfonf/
tajccHynmwGif pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;Edkif&ef vdktyfonfh tajccHtkwfjrpfrsm; csay;&ef
vdktyfonf/ tajccHynmtqifh wGif pdwfvIyf&Sm;rI xdef;ausmif;jcif;qdkif&m tajccHtkwfjrpfrsm;
cs&mwGif xdktajccHtkwfjrpfrsm;udk vufawGYwnfaqmuf&rnfholrsm;rSm q&m? q&mrrsm; r[kwf/
rdbrsm;vnf;r[kwf/ ausmif;om;rsm;yifjzpfonf/ rdbESifh q&mrsm;u vdktyfaom tkwf? oJ?
ausmuf? bdvyfajr? a& wdkYtm; axmufyHh½Hk omjzpfonf/ tajccHynmausmif;om;rsm;onf
pdwfvIyf&Sm;rIrsm; xdef;ausmif; Edkifaprnfh tajccHtkwfjrpfrsm;udk rdrdwdkYudk,fwdkif cs½HkrQru
wpfNydKifeufrSmyif pdwfvIyf&Sm;rIrsm;udk pwifí xdef;ausmif;avhusifhrIrsm;udkyg avhusifhMu&rnf/
avhusifha&;atmifjrifrIudk yHhydk;rnfholrsm;rSm rdbESifh q&mwdkYjzpfovdk avhusifh a&;atmifjrifrIudk
ratmifjrifrIrsm;udkjzpfapEdkifonfh olrsm;rSmvnf; rdbESifh q&mrsm;yifjzpfonf/ odkYjzpfí q&mESifh
rdbrsm;onfvnf; pdwfvIyf&Sm;rI rsm;udk xdef;ausmif;Edkifap&ef BudK;yrf;&mwGif od&rnfhoabm
w&m;rsm;udk avhvmMu&efvdkonf/ ]]rdbq&m yl;aygif; uav;ynma&;aumif;}} qdkonfrSm
þonfrsdK;udk qdkvdkonf/

wuúodkvftqifhwGifvnf; pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;jcif; avhusifhcef;rsm;udk
qufvufvkyfudkif&efjzpfonf/ wuúodkvfynm\ yifr &nf&G,fcsufrSm þonfyifjzpfonf/
pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;Edkifrnfh avhusifhcef;rsm;vkyfMu&if; taMumif;jyKavhusifhrnfh
bmom&yfqkdif&m taMumif;t&mrsm; ydkíydkíuRrf;usifvmMurnf/ pdwfvIyf&Sm;rIrsm; xdef;ausmif;
Edkifrnfh avhusifhpOfudk aqmif&Guf&if; uRrf;usifvmrnfh bmom&yfqdkif&m uRrf;usifrIrsm;udk
toufarG;0rf;ausmif;ynmtjzpf toHk;csvdku toHk;cs&ef jzpfouJhodkY xdkuRrf;usifrIESifhtwl
,SOfwGJí &&SdvmcJhNyD;aom todÓPfrsm;udkoHk;í tjcm;rnfonfhpD;yGm;a&;vkyfief;udkrqdk
0ifa&mufvkyfudkifEdkifMuonfrSm urÇmhEdkifiHrsm;wGif om"uaumif; rsm;pGm&SdNyD;jzpfonf/

toufarG;0rf;ausmif;ynmwwf&ef ta&;BuD;onf/ odkYaomf touf arG;0rf;ausmif;
ynmudk y"mejyKOD;wnfí oifMum;um uRrf;usifvmaomfvnf; xdktoufarG;0rf;ausmif;ynmwwf
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yk*d¾Kvfrsm;onf ydkít"duusaom 4if;wdkY \ pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;Edkifatmif
avhusifhay;rI ysufuGufcJhvQif ynmwwf vlrdkufrsm;jzpfEdkifacs&Sd\/ oufarG;0rf;ausmif;ynm
uRrf;usifonfrSm rSefaomfvnf; b0wGif 'ku©okcrsm; MuHKawGYMu&jcif;wdkYudk appm;aeonfh
pdwfvIyf&Sm;rIrsm;udk rvGefqefEdkif? rxdef;ausmif;Edkifaomtcg ynmwwfvsuf? ynmuRrf;usif
vsufyif 'ku©a&mufapaom taMumif;w&m;rsm;udk jyKrdwwfayonf/

acwfopfynma&;pepfwGif vli,fwdkYtm; pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;Edkifap&ef
t"duxm;avhusifhay;um? xdkodkYavhusifh&mwGif taMumif;jyKaom bmom&yfrsm;udk avhusifh&if;
uRrf;usifvmMuonfjzpfí toufarG;0rf;ausmif;ynm uRrf;usifrIwGifomru pdwfvIyf&Sm;rIrsm;
udkyg xdef;ausmif;Edkifvmaponfjzpfonf/ pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;EdkifolwdkY 'ku©enf;onf/

,aeYacwfynma&;jyKjyifajymif;vJrI vkyfief;pOfwGif yg0ifolrsm; od&Sdem;vnfrnf[k
,lqygonf/ ynma&;jyKjyifajymif;vJrI vkyfMu&mwGif oDtdk&DtawG;tac:rygaom
xifjrifcsufrsm;ESifh aqmif&Guf&ef rjzpfEdkif/ wdusa&&maom rl0g'rsm; &SdMu&ef vdkonf/
wdusa&&maom rl0g'rsm;onf avhvmrI? okawoejyKrI? uRrf;usif rI? tawGYtMuHK&SdrIwdkYudk
tajccHíaeonf/ wdusaocsma&&maom rl0g' qdkonfrSm ypöKyÜefESifh tem*wf jynfaxmifpkom;
wdkYudk rnfodkYavhusifhrnf? rnfonfudkavhusifhrnf? rnfonfh&v'fudk &nf&G,fíavhusifhrnf?
rnfolu avhusifhrnf? rnfonfrsm;vdktyfonf? umvrnfrQ MumjrifhEdkifrnf ponfwdkY tygt0if
rsm;pGmaomvkyfief;vrf;nTef wdkYudk awG;awmaqG;aEG;a&;qGJMu&ef jzpfonf/ vkyfief;wdkif;\
aemufuG,fwGif tawG;tac:yg&efvdkonf/ vkyfief; wdkif;\ tajcjyKtawG;tac:rsm;onf
tcsdwftquf&Sd&efvdkonf/ tajccHynm? tqifhjrifhynm? toufarG;0rf;ausmif; ynmtygt0if
tm;vHk;aom ynm&yfrsm; avhusifhrIonfvnf; tcsdwftquf &Sd&efvdkonf/ 4if;ynm
tqifhqifhavhusifh&mwGif tajcjyKaom ynma&; &nf&G,fcsufESifh tawG; tac:rsm;onfvnf;
tcsdwftquf&Sd&efvdkonf/ ynma&;vkyfief;tm;vHk;onf rSefuefaom &nf&G,fcsufESifh 4if;
&nf&G,fcsufudk vufawGYjzpfay: atmifjrifjzpfxGef;vmEdkifrnfh awG;ac:pOf;pm;yHkay:wGif
rlwnfaeonf/

odkYjzpfí acwfopfynma&;pepfwGif pdwfvIyf&Sm;rIrsm; xdef;ausmif; Edkifa&;[lonfh
&nf&G,fcsufudk tajcjyKrnfqdkygu pdwfvIyf&Sm;rIrsm;taMumif; pwifavhvm&efjzpfvmayonf/

ueOD;rdwfqufa&;cJhonfh tm½Hk (6)yg;ESifh twGif;tm,we (6)yg; wdkYaMumifh
pdwfvIyf&Sm;rIrsm; jzpfMu&onfudk aumif;pGm em;vnfMuap&ef taxmuftuljyK od&Sdp&mrsm;udk
þusrf;i,fwGif xnfhoGif;xm;onf/

pdwfvIyf&Sm;rIrsm;udk em;vnfvmap&ef pdwfvIyf&Sm;rIrsm;ud xdef;ausmif;  &mwGif
owdjyK&rnfh u@(5)rsdK;udk od&Sd&efvdkonf/ 4if;wdkYrSm-

(1) rdrdudk,fudk rdrdodjcif;/
(2) ukd,fcsif;pmjcif;/
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(3) qÉjyif;jy wufMuGvmjcif;/
(4) cHpm;rIrsm;udk xdef;ausmif;jcif;/
(5) vlrIqufqHa&; aumif;rGefjcif;  ponfwdkYjzpfonf/
þodkYu@(5)&yf cGJíMunfhvQif yxrqHk;u@onf ta&;BuD;qHk;[k qdkEdkifonf/

yxrOD;qHk;u@jzpfonfh rdrdudk,fudk rdrdodjcif;tqifhudk avhusifh &&SdNyD;ygu þu@rsm;&&Sd
vmap&ef &mEIef;rsm;NyDjzpfonf/

odkYjzpfí rdrdudk,frdrdodvmap&ef avhvmrIjyKrnf/ rdrdudk,fudkrdrd odvmap&eftwGuf
atmufygtcsuftvuf A[kokwrsm;udk avhvmrnf/

- rdrdtm;wnfaqmufxm;aom ypönf;rsm;/
- tm½Hkrsm;rnfodkY wnfaqmufxm;onfrsm;/
- tm½Hk0ifaygufrsm; rnfodkYwnfaqmufxm;onfrsm;/
- tm½Hk0ifaygufrsm; rnfodkYtvkyfvkyfyHkrsm;/
- OD;aESmuf\ wnfaqmufxm;yHk/
- OD;aESmuf\ tpdwftydkif;rsm; tvkyfvkyfyHk/
- OD;aESmuf\ tao;qHk;tpdwftydkif;jzpfonfh EsL&GefzGJYpnf;yHk/
- EsL&Gefrsm; tvkyfvkyfyHkESifh wpfudk,fvHk;&Sd EsL&Gefrsm;

(wnfaqmufyHk/ (OD;aESmufwGif;^jyif)
- pdwfESifh pdwftvkyfvkyfyHktqifhqifh/
- pdwf\ trnfcGJrsm;/
- avmbjzpfay:yHk/
- apwemjzpfay:yHk/
- a'gojzpfay:yHkESifh arm[\ odyÜHt"dyÜm,f/
- *sif;ac: ZD0dw½kyfzGJYpnf;yHkESifh tvkyfvkyfyHk/
- DNA zGJYpnf;yHkESifh tvkyfvkyfyHk/
- avmb? a'go? arm[ESifh ZD0dw½kyf qufpyfyHk/
- tavmb? ta'go? tarm[ESifh ZD0dw½kyf qufpyfyHk/
- y#doaËpdwfESifh *sif;ac: ZD0dw½kyfwdkY qufpyfyHk/
- pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;jcif;
- rxdef;ausmif;vQif jzpfvmEdkifrnfh aemufqufwGJrsm;/
- aeYpOfvkyfief;rsm;ESifh qufpyfjcif;/

ponfwdkYudk avhvmrnf/
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tcef; (1)tcef; (1)tcef; (1)tcef; (1)tcef; (1)

rdrdtm; wnfaqmufxm;aom ypönf;rsm;rdrdtm; wnfaqmufxm;aom ypönf;rsm;rdrdtm; wnfaqmufxm;aom ypönf;rsm;rdrdtm; wnfaqmufxm;aom ypönf;rsm;rdrdtm; wnfaqmufxm;aom ypönf;rsm;

yx0D"mwfyx0D"mwfyx0D"mwfyx0D"mwfyx0D"mwf

pMu0Vm teEÅwGif &Sd&SdorQaom ½kyf0w¦Kypönf;rsm;tm;vHk;\ tajccHzGJ Ypnf;yHk

oabmw&m;onf twlwlyifjzpfonf/ ouf&SdoufrJhtm;vHk; \ tajccHzGJYpnf;yHk wlnDjcif;onf

rawmfwq wdkufqdkifrIr[kwf/ t&Sdw&m;yif jzpfonf/ vGefcJhaom ESpfoef;aygif;rsm;pGmu

pMu0VmtwGif;wGif t*Fvdyfvdk Big Bang [kqdkaom {&mraygufuGJrIBuD; jzpfcJhonf/

xdkaygufuGJrIBuD;rjzpfrD pMu0Vm wpfcGifvHk;onf Implosion ac: usHKUusHKUí 0ifvmaom jzpfpOf

pwifjzpfay:onf/ pMu0VmtwGif;&Sd t&m0w¦Krsm; usHKUusHKUí0ifvm&mrS t&m&mtm;vHk;onf

ao;i,fuspfvspfpkpnf;jzpfay:vmum ydkíydkí uspfvspfvmonfhtwGuf aemufqHk;wGif

tvGefw&muspfvspfpGm pkpnf;jzpfay:aeaom t&m0wåKtm;vHk;wGif&Sdaom pGrf;tifwdkYonf

Explosion r[m aygufuGJrIBuD;tjzpf yGifhtHxGufvmjcif;udk Big Bang jzpfpOf[k ac:Muonf/

Implosion ac: r[musHKU0ifjcif;jzpfpOfwGif pMu0Vm wpfckvHk;&Sd t&m0w¦Ktm;vHk;onf

qHkrSwfwpfckwnf;odkY usHKU0ifvmonf[k qdk&mü usHKUíusHKUí0ifvmonfESifhtrQ 4if;t&m0w¦KwdkY\

½kyfwdkYonf pGrf;tifrsm; tjzpfodkY ajymif;vJajymif;vJvmum usHKU0ifvmMujcif;jzpfonf[k odyÜHu

qdkonf/ xkdodkY usHKU0ifvmMu&if; tvGeftao;qHk;? tao;wumhtao;qHk; xyfrHí ao;p&m

r&SdonfhtcsdefodkY a&mufonfhtcg pkpnf;rdxm;aom pGrf;tifrsm;tm;vHk;onf jyefvnfí

wGef;uefaygufuGJ xGufay:vmjcif;udk Big Bang [kac:onf/ Big Bang \ yxrqHk;

tcsdefav;wGif t&m&monf ½kyf0w¦K tjzpfr[kwfbJ pGrf;tiftjzpfjzifhom xGufay:vmjcif;jzpfí

4if; Big Bang aygufuGJrIudk avhvmMunfhvQif rnfonfht&m0w¦Krsm;rS xGufay:vmonfudk

rjrif&bJ pGrf;tifoufoufom jyefxGufvmjcif;jzpfonfudk awGY&rnf/ Big Bang aygufuGJrIjzpfNyD;

(1) yDudkpuúefY (10–12 Second)ta&mufwGif pGrf;tiftoGifjzifhom &SdcJhao;onf/ tdkif;pwdkif;\

awGY&Sdcsuft&  E = mc2 nDrQjcif;u qdkvdkonfrSm pGrf;tifrsm;udk j'yfxktjzpfajymif;í&ouJhodkY

j'yfxkrsm;udkvnf; pGrf;tiftjzpf ajymif;í&onf[kjzpfonf/ (1) yDudk puúefYom; pGrf;tifb0

wGifom &Sdao;aomfvnf; (1) yDudkpuúefY\ tvGefwGif pGrf;tifoufoufb0rS t&nfb0

odkYul;ajymif;onf/ pGrf;tiftm;vHk;onf t&nftjzpf ul;ajymif;&yfwnfrIrSm wpfpuúefY\
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

ao;i,faom tpdwftydkif;rQyif jzpfacsonf/ vGefpGm wkdawmif;aom umvtwGif;wGifyif

½kyf0w¦KESpfcktjzpf pwifajymif;vJawmhonf/ 4if;wdkYrSm Matter [kac:aom ½kyf0w¦KESifh Anti-

matter ac:aom ½kyf0w¦Kr[kwfaom odkYr[kwf ½kyf0w¦K\ t*Fg&yfrsm;ESifh qefYusifaom

½kyf0w¦KwpfrsdK; tjzpf yl;aygif;zGJYpnf; jzpfay:vmonf/

xdk Matter ESifh Anti-matter rsm;onf t&Sdeft[kefjyif;pGm ajy;vTm;aeMuonf/

ajy;vTm;&if; Matter ESifh Anti-matter wdkY wpfvHk;ESifhwpfvHk; 0ifa&mufwdkufrdMuvQif Matter

a&m Anti-matter yg ysufpD;um 4if;wdkY\½kyftrsm;pkonf rlvpGrf;tifb0odkY jyefvnf

a&mufoGm;jyef\/ Matter ESifh Anti-matter wdkYonf qefYusifbufcsif;jzpfMuí rlvpGrf;tifb0rS

Matter ESifh Anti-matter b0odkY ajymif;vJMu&mwGif Matter ESifh Anti-matter wdkY tvHk;a&

wlnDygu 4if;wdkYtcsif;csif; ajy;vTm;wdkufcdkufrdMu&if; rlvpGrf;tifb0odkY jyefvnfa&muf&Sd

oGm;onfrsm;vnf; &SdcJhonf[k qdkonf/

þodkYjzpfcJhvQif ,aeYawGYae&aom Mu,frsm;? N*dKvfrsm;tygt0if urÇmajrBuD;ESifh

uREfkyfwdkYurÇmjzpfwnfvm&ef rjzpfEdkifawmhacs/ odkY&mwGif Matter ESifh Anti-matter jzpfwnf&mwGif

ta&twGuf rwlcJh/ Matter tvHk; oef;wpf&m&SdvQif Anti-matter wpfvHk;&Sdonf/ xdkYaMumifh
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

Matter oef;wpf&m Anti-matter wpfvHk; tcsdK;tm;jzifh jzpfwnf&if; Matter aygif; uka#uk#mcsDí

jzpfwnfvmcJhonf/ Matter ESifh Anti-matter wdkY ajy;vTm;&if; wdkufrd&mrS ydkíao;i,faom

tmumotrIefuav;rsm;tjzpf uGJxGufukefMuonf/ pMu0Vm aygufuGJrIBuD; pwifjzpfyGm;NyD;

(3) rdepfcefYtMumwGif xdktrIefuav;rsm;onf aygufuGJcgpxuf pGrf;tifavsmhusrI &SdcJhí

j'yfxk&Sdaom t&m0w¦Krsm; wpfckESifhwpfck qGJiifwwfaom oabmt& ao;i,faom tmumo

trIefav;rsm; tcsif;csif; qGJiifyl;wGJvmMu&mrS Matter ESifh Anti-matter trIefrsm; 0ifwdkuf&mrS

NydKuGJíjzpfay:vmaom Quark, Leptons, Gluons, W Boson, Z Boson, Photon, Higgs,

tp&Sdonfh tajccHtusqHk;trIefrsm;xJrS quark rsm;yl;aygif;um EsLx&Gef (Neutron)[k ac:aom

trIefpwifjzpfay:vmum? NyD;aemuf y½dkwGef (Proton)[laom trIefav;rsm;tjzpfyg aygif;pyf

jzpfay:cJhonf[k odyÜHuqdkonf/

Neutron Proton

Classification - Baryon Classification - Baryon
Composition - 1 up quark, Composition - 2 up quarks

2 down quarks 1 down quarks
Antiparticle - Antineutron Antiparticle - Antiproton
Discovered - James Chadwick Disovered - Ernest Rutherford

(1932) (1920)

pMu0Vm\ t&nfb0wGif puúefYydkif;rQom aecJh&aomfvnf; tylcsdefrSm ,aeY aersufESmjyif

tylcsdef\ tqaygif; oef;wpf&mcefY ylcJhonf[k qdk\/ qdkvdkonfrSm pGrf;tifrsm;vQif

tylcsdefrsm;onfh oabmyifjzpfonf/ tcsdKU wdkif;wmwGufcsufrIrsm;u qdkonfrSm pMu0Vm\

t&nfb0tylcsdefonf (1)x&DvD,H'D*&DcefY&Sdonf[k qdkonf/ xdkodkYt&nfb0wGif puúefYydkif;rQ

jzpfwnf onfhtcsdefwGif 4if;t&nfqdkonfrSm y&rmtPkjrLrIefYrsdK;pHkjzifh zGJYpnf;xm;jcif; jzpfNyD;

4if;y&rmtPkjrL (Sub-atomic Particles) rsm;onf r&yfrem; ajy;vTm;aeMuonf/ xdkrS wpfqifh

Matter ESifh Anti-matter tjzpfodkY a&muf&SdvmMuum (3) rdepfausmftMumwGif yxrqHk;
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EsLx&GefESifh y½dkwGefrsm;tjzpf yl;wGJzGJ Ypnf;jzpfay:vmjcif;jzpfonf/ wpfNydKifwnf;rSmyif

pMu0Vmonf aygufuGJrIaMumifh ydkíydkí jyefYum;us,f0ef;vmonf/ EsLx&GefESifh y½dkwGefwdkYtjyif

wpfcsdefwnf;rSmyif y&rmtPkjrLwpfrsdK;jzpfaom tDvufx&Gef (Electron) wdkYonfvnf; zGJYpnf;

jzpfay:vmNyDjzpfonf/ Electron onf tajccHtusqHk; Lepton trIefwGif yg0ifNyD; 4if;udk

rnfonfhtpdwftydkif;i,frsm;jzifh zGJYpnf;xm;onfudk ,aeYxdwdkif avhvmqJjzpfonf/ odkY&mwGif

tDvufx&Gefonf j'yfxktm;jzifh EsLx&GefESifh y½dkwGefrsm;xuf tq (1800)ausmf ao;i,fonfh

tjyif pMu0VmaygufuGJrIonf (3)rdepfausmfom Mumjrifhao;onf jzpfí jzpfwnfaeaom

pGrf;tifyrmPonf vGefpGmrsm;jym;ojzifh EsLx&Gef? y½dkwGefESifh tDvufx&Gef rsm;onf t&Sdefjyif;pGm

ajy;vTm;aeMuí wpfckESifhwpfck jzwfoef;oGm;Mu&mü qGJiifMuonfrSm rSefaomfvnf; qufvufí

rajy;vTm;bJ ra&GUvsm;awmhbJ wpfckem;wGif wpfckwGJum qufvufjzpfwnfaeonftxd

qGJEdkifavmufonfh tajctaewGif r&SdcJhacs/

Proton
H-1

Proton Neutrino

Positron

Proton

Proton Neutrino

Positron

H-2

H-1

He-1

photon

H-2  photon

He-1 Proton

Proton

He-4

H-1
Gamma - Ray

pMu0VmtwGif; [dkufN'dK*sifESifh [DvD,rfrsm; jzpfay:vm&mrS zdkwGefxGufay:vmyHkpMu0VmtwGif; [dkufN'dK*sifESifh [DvD,rfrsm; jzpfay:vm&mrS zdkwGefxGufay:vmyHkpMu0VmtwGif; [dkufN'dK*sifESifh [DvD,rfrsm; jzpfay:vm&mrS zdkwGefxGufay:vmyHkpMu0VmtwGif; [dkufN'dK*sifESifh [DvD,rfrsm; jzpfay:vm&mrS zdkwGefxGufay:vmyHkpMu0VmtwGif; [dkufN'dK*sifESifh [DvD,rfrsm; jzpfay:vm&mrS zdkwGefxGufay:vmyHk

odkY&mwGif þtajctaerS ESpfaygif; (380ç000)cefY Mumjrifhvmonfhtcg y&rmtPkjrLrIef

rsm;onf pMu0Vm\ us,fjyefYvmrIudk odkYr[kwf pGrf;tifwdkY jyefYjyefYvmrIwdkYaMumifh 4if;wdkY

ajy;vTm;aeonfhpGrf;tif (ta&GUpGrf;tif) avsmhusvmMuonf/ þodkY 4if;wdkY\ ta&GUpGrf;tifrsm;

avsmhusvmonfhtcg ajy;&if;vTm;&if;jzifh y½dkwGefwdkY\ tem;odkY jzwfoef;a&muf&Sdvmaom
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tDvufx&GefwdkYudk y½dkwGef\j'yfxkESifh tDvufx&GefwdkY\ j'yfxkMum; qGJtm;aMumifh tDvufx&Gef

onf qufíajy;vTm;&ef MudK;yrf;&if; wpfzufrS y½dkwGef\qGJtm;onf rem;wrf; tMum;r&SdqGJiif

aeí y½dkwGefxHrSvnf; rxGufEdkifjzpf&onf/

Hydrogen (H2)

odkY&mwGif y½dkwGef\ qGJtm;onf vnf; tDvufx&Geftm; 4if;\rsufESmjyiftxd

qGJzufxm;Edkifonfhtxd rBuD;rm;í tDvufx&Gef onf y½dkwGef\ rsufESmjyifESifhvnf;rxd?

½kef;xGufum qufvufa&GUvsm;í vnf;r&jzpfum y½dkwGef\tem; tuGmta0;wpfckwGifom

wpf0Jvnfvnfjzifh r&yfrem; vnfywfae&if; pMu0Vm aygufuGJrItNyD; ESpfaygif; (380ç000)cefY

Mumonfhtcg pMu0Vm\ tapmqHk;zGJYpnf;yHktopfwpfck jzpfay:vmonf/ 4if;zGJYpnf;yHkwGif

y½dkwGefwpfvHk;ESifh tDvufx&Gef wpfvHk;om&Sdonf/ 4if; zGJYpnf;yHkonf pMu0VmaygufuGJrItNyD;wGif

yxrOD;qHk;jzpfay:vmaom ½kyf0w¦KzGJYpnf;yHkjzpfí "mwkaA' tcsdefumvjyZ,m; (Periodic Table)

wGif yxrOD;qHk; ae&mcsxm;jcif;jzpfonf/ "mwkaA'trnftm;jzifh [dkuf'½kd*sif (Hydrogen)

[kac:um ayghyg;aomzGJYpnf;yHk? odkYr[kwf tayghqHk;aom zGJYpnf;yHkjzpfonfh "mwfaiGYtjzpf

pMu0VmwGif aygrsm;pGm&SdaeMuonf/ pMu0Vm twGif; taygrsm;qHk;½kyf0w¦Kjzpfonf/
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½kyf0wåKwGif tajctae (4)&yf&Sdonf/ 4if;wdkYonf (1) taiGU? (2) t&nf ? (3) tcJ

ESifh (4) taiGY? t&nf? tcJr[kwfaom tajctae yvyfprm (Plasma) wdkYjzpfonf/

[dkufN'dK*sifonf 4if;\ yvyfprmtajctaeudk ueOD;a&muf&SdcJhonf/ [dkufN'dK*sif yvyfprmudk

oauFwjzifh H+ [ka&;Muonf/ yvyfprmonf "mwfaiGUr[kwf/ odkYaomf "mwfaiGY\ *kPfowdårsm;

awmhyg&Sdonf/ xdktaiGY? t&nf? tcJESifh yvyfprmwdkYonf Matter ac: ½kyf0wåKrsm;jzpfMuonf/

ygVdbmomwGif yx0D"mwf[k oHk;EIef;avh&Sdonf/

awaZm"mwfawaZm"mwfawaZm"mwfawaZm"mwfawaZm"mwf

tdkif;pwkdif;\ E = mc2 oDtdk&Ded,mrt& ½kyf0wåKESifh pGrf;tifwdkYonf toGifajymif;Edkifonf

[lonfh t,ltqudk tajccHum pGrf;tifudk ½kyf0w¦KtoGifjzifh MunfhEdkifouhJodkY ½kyf0w¦Kudkvnf;

pGrf;tiftoGifjzifh pl;prf;Edkifonf/ pGrf;tiftjzpfrS ½kyf0w¦Ktjzpf ul;ajymif;zGJYpnf;jzpfay:

vmNyDjzpfaom ½kyf0w¦Krsm;wGif&Sdonfh pGrf;tifudk E = mc2 jzifh wGufcsufod&SdEkdifonf/ ½kyf0w¦K\

j'yfxkudk tvif;\ tvsif (2) xyfjzifhajr§mufaomf &&SdEdkifonf/ xdk½kyf0w¦K\ j'yfxkpGrf;tif

tjyif tjcm;pGrf;tifrsm;tjzpf (1) wkefcgrIpGrf;tif? (2) vnfywfrIpGrf;tif? (3) "mwkpGrf;tif?

(4) xdk½kyf0w¦Kudk,fwdkif a&GUvQm;aeaomaMumifh &SdEdkifaom ta&GUpGrf;tif? (5) xdk½kyf0w¦K\

wnfae&mtaetxm;aMumifh &SdEdkifaom twnfpGrf;tif wdkY[lí awGYEdkifonf/

  vlYcËmudk,fu tm½HkcHEdkifonfhvlYcËmudk,fu tm½HkcHEdkifonfhvlYcËmudk,fu tm½HkcHEdkifonfhvlYcËmudk,fu tm½HkcHEdkifonfhvlYcËmudk,fu tm½HkcHEdkifonfh

tyltat;udkjzpfapaompGrf;tiftyltat;udkjzpfapaompGrf;tiftyltat;udkjzpfapaompGrf;tiftyltat;udkjzpfapaompGrf;tiftyltat;udkjzpfapaompGrf;tif

j'yf0w¦K
+

wkefcgrI
+

vnfywfrI
+

"mwk
+

ta&GY
+

twnf
pGrf;tif pGrf;tif pGrf;tif pGrf;tif pGrf;tif pGrf;tif

Mass
+

 Vibrational
+

Rotational
+

Chemical
+

Kinetic
+

Potential
Energy Energy Energy Energy Energy Energy

þpGrf;tif (6)rsdK;wGif vl\cËmudk,fjzifh tm½HkcHEdkifaom pGrf;tifonf wkefcgrIpGrf;tif

jzpfonf/ wkefcgrIpGrf;tifqdkonfrSm tPkjrLzGJYpnf;yHkwGifygaom Electron rsm;\ wkefcgaerIaMumifh

jzpfay:aompGrf;tifudkqdkvdkNyD; vnfywfrIpGrf;tifqdkonfrSm Electron rsm;u Nucleus 0wfqHtm;

vSnfhywfaeaom tvQifaMumifh jzpfay:aompGrf;tifudk qdkvdkonf/
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xdkpGrf;tifudk wdkuf½dkufwdkif;wm&ef cJ,Of;onfhtwGuf wdkuf½dkufrwdkif;wmawmhbJ

tylcsdeftjzpfjzifh oG,f0dkufíwdkif;wmonf/ omrdkrDwmjzifh wdkif;wm&mwGif omrdkrDwm\ twGif;&Sd

jy'g;\ tPkjrLzGJYpnf;yHkwGif;&Sd Electron rsm;\ wkefcgrItm;jzifh wdkif;wmonf/ omrdkrDwmudk

wdkif;wmvdkaom t&m0w¦KESifh xduyfvdkufaomtcg xdkt&m0w¦K\ Electron rsm; wkefcgaerI

ESifh ajy;vTm;aerIrsm;aMumifh omrdkrDwm\ jy'g;xdyfzl;udk vma&mufwkefcgapaomtcg jy'g;

tPkjrLzGJYpnf;yHkyg Electron rsm;onf ydkí wkefcgvmMuonf/  ydkíwkefcgrIaMumifh jy'g;onf

ydkíyGvmonf/ omrdkrDwm>yeftwGif;&Sd jy'g;tjrifhonf jrifhwufvmonf/ xdkjrifhwufvmonfh

tuGmta0;udk trSwftom;jyKí tylcsdef (Temperature) rnfrQ&Sdonfudk rSwfom;Muonf/

jy'g;omrdkrDwmjy'g;omrdkrDwmjy'g;omrdkrDwmjy'g;omrdkrDwmjy'g;omrdkrDwm

xdktylcsdefonf wdkif;wmvdkaomt&m0w¦K\ wkefcgrIpGrf;tifudk udk,fpm;jyKonf/

wkefcgrIpGrf;tifudk wdkuf½dkufwdkif;wm&ef rvG,fulí 4if;½kyf0w¦K\ wkefcgrIpGrf;tifudk EdIif;qjyaom

omrdkrDwm wGifygonfh jy'g;\ tjrifhudkrSwfom;um tylcsdef tjzpfrSwf,lavhvm

od&SdEkdifMuonfjzpfonf/ odkYjzpfí ½kyf0w¦Kwdkif;\ ½kyf0w¦Kb0tylcsdefonf xdk½kyf0w¦K

pkpkaygif;pGrf;tif\ wpfpdwf wpfa'ojzpfaom Vibrational Energy yifjzpfayonf/ uREfkyfwdkY\

um,cËmudk,fwGif&Sdaom tylcsdeftm½HkcH tm½HkaMumi,frsm;onf jyify½kyf0w¦KwdkY\ ½kyf0w¦Kb0&Sd

wkefcgrIpGrf;tifudk vufcH&,l cHpm;EdkifpGrf;&dSMuonf/ þodkYjzifh ½kyf0w¦Kb0 pkpkaygif;pGrf;tifxJrS

wkefcgrIpGrf;tifudk tyltat;[lí ESpfrsdK;cGJjcm;um od&SdEkdifpGrf; &SdMuonf/ xdkodkYaom ½kyf0w¦KwdkY\

wkefcgrI pGrf;tifudk ygVdbmomjzifh awaZm"mwf[k oHk;EIef;Muonf/
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tmayg"mwftmayg"mwftmayg"mwftmayg"mwftmayg"mwf

pMu0VmaygufuGJrIaemufwGif pGrf;tifoufoufrS ½kyf0w¦KwdkYtoGif ul;ajymif;vm

Muonf/ xdk½kyf0w¦Krsm;onf tcsif;csif;qGJiifonfh obm0 &Sdonf/ OD;pGmjzpfESifhaom y½dkwGefonf

4if;xufao;i,faom tDvufx&Gefudk qGJiifvdkufaomaMumifh tDvufx&Gefonf rajy;vTm;Edkif

awmhbJ y½dkwGef tem;wGif w0Jvnfvnf&Sdae&awmhonf/ xdkYaMumifh xdkzGJYpnf;yHkwGifvnf;

qGJiiftm;&SdonfudkawGY&onf/ rnfonfht&m0w¦K ½kyf0w¦KwGifrqdk qGJtm; &Sdonf/ 4if;qGJtm;udk

ocFsmenf;jzifh wGufxkwfEkdifonf/ ocFsmnDrQjcif;onf

2
21

d

mm
GF =

F = qGJtm;

G = qGJtm;udef;ao

m1 = j'yfxk(1)\ j'yfxk

m2 = j'yfxk (2)\ j'yfxk

d = j'yfxk (2)ckMum; tuGmta0;

[líjzpfonf/

4if;qGJtm;udk ygVdbmomjzifh tmayg"mwf[k oHk;EIef;onf/ tmayg"mwfaMumifh

,dkpD;jcif;rsm;? ap;uyfjcif;? yl;wGJjcif;rsm;jzpf\/ ,dkpD;vmaom a& odkYr[kwf tjcm;t&nfrsm;udk

½kyf0w¦Ktm;jzifh udkifwG,fí&aomfvnf; 4if;wdkYudk yl;wGJaeaponfh qGJtm;jzpfonfh tmayg"mwf

udkvnf;aumif;? 4if;wdkYudk ,dkpD;vmaponfh urÇmhqGJtm;jzpfonfh tmayg"mwf udkvnf;aumif;?

uREfkyfwdkYcËmudk,fjzifh udkifwG,fír&Edkifaom (Gravity)ac:? qGJtm;ac: tmayg"mwfonf

vlom;wdkYudkifwG,fír&aom obm0w&m;wpfckjzpfonf/

0ga,m"mwf0ga,m"mwf0ga,m"mwf0ga,m"mwf0ga,m"mwf

pMu0VmaygufuGJrIBuD;jzpfNyD;aemuf r&yfrem;ajy;vTm;aeMuaom tmumo trIefrsm;

onf pGrf;tif&Sdaeí ajy;vTm;aeEdkifjcif;jzpfonf/ ajy;vTm; a&GUvsm;aeaom t&m0w¦Kwdkif;wGif

pGrf;tif&Sdonf/ xdkuJhodkY ajy;vTm;a&GUvsm; aeaom t&m0w¦KwdkYwGif 4if;wdkY\ yifudk,f½kyf0w¦Kb0
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pGrf;tifvnf; &Sdonf/ ajy;vTm;a&GUvsm;aeonfh pGrf;tifvnf;&Sdonf/ aemufxyfpGrf;tifwpfrsdK;rSm

4if;t&m0w¦K\ wnf&Sd&mae&mjzpfonf/ t&m0w¦KwdkYonf 4if;wdkY\ wnf&Sd&mae&may:wGif

rlwnfí avsmfnDaompGrf;tif&SdMuonf/ 4if;pGrf;tifudk twnfpGrf;tif[kac:onf/

a&GUvsm;aeaom t&m0w¦Kwpfck\ a&GUvsm;pGrf;tifudk ta&GUpGrf;tif[kac:onf/ xdkYaMumifh

pMu0Vm wpfae&mwGif &SdaeNyD; a&GUvsm;aeaom tmumotrIefwpfckwGif pGrf;tif(6)rsdK;&Sdonf/

  ½kyf0w¦Krsm;tm;vHk;\ zGJYpnf;yHkwGif½kyf0w¦Krsm;tm;vHk;\ zGJYpnf;yHkwGif½kyf0w¦Krsm;tm;vHk;\ zGJYpnf;yHkwGif½kyf0w¦Krsm;tm;vHk;\ zGJYpnf;yHkwGif½kyf0w¦Krsm;tm;vHk;\ zGJYpnf;yHkwGif

     yg0ifaeaom 0ga,m"mwf     yg0ifaeaom 0ga,m"mwf     yg0ifaeaom 0ga,m"mwf     yg0ifaeaom 0ga,m"mwf     yg0ifaeaom 0ga,m"mwf

j'yf0w¦K
+

wkefcgrI
+

vnfywfrI
+

"mwk
+

ta&GY
+

twnf
pGrf;tif pGrf;tif pGrf;tif pGrf;tif pGrf;tif pGrf;tif

Mass
+

 Vibrational
+

Rotational
+

Chemical
+

Kinetic
+

Potential
Energy Energy Energy Energy Energy Energy

(1) j'yf0w¦KpGrf;tif? (2) wkefcgrIpGrf;tif? (3) vnfywfrIpGrf;tif? (4) "mwkpGrf;tif? (5)

ta&GUpGrf;tif? (6) twnfpGrf;tifwdkY jzpfMuonf/ 4if;wdkYxJrS Electron a&GUvsm;aeaomaMumifh

jzpfay:aom pGrf;tifudk ta&GUpGrf;tif[kac:onf/ ta&GUpGrf;tif\t"dyÜg,fonf ygVdbmomjzifh

0ga,m"mwf\ t"dyÜg,fESifh tH0ifcGifus udkufnDrI&Sdonf/ 0ga,m"mwfonf a&GUvsm;aomoabm

&Sdonf/ a&GUvsm;aeaom ½kyf0w¦Krsm;tm;vHk;wGif 0ga,m"mwf &Sdonf[k em;vnfEdkifonf/

yx0D? awaZm? tmayg? 0ga,mwdkY tcsif;csif; tjyeftvSef tusdK;oufa&mufrI&SdyHkyx0D? awaZm? tmayg? 0ga,mwdkY tcsif;csif; tjyeftvSef tusdK;oufa&mufrI&SdyHkyx0D? awaZm? tmayg? 0ga,mwdkY tcsif;csif; tjyeftvSef tusdK;oufa&mufrI&SdyHkyx0D? awaZm? tmayg? 0ga,mwdkY tcsif;csif; tjyeftvSef tusdK;oufa&mufrI&SdyHkyx0D? awaZm? tmayg? 0ga,mwdkY tcsif;csif; tjyeftvSef tusdK;oufa&mufrI&SdyHk

yx0D? awaZm? tmayg? 0ga,mwdkYonf wpfckESifhwpfck tjyeftvSef tusdK;oufa&mufrI

&SdMuonf/ yx0DqdkonfrSm tcJ? t&nf? taiGUESifh tcJ t&nf taiGUr[kwfaom *kPfowåd&Sdonfh

yvyfprmwdkYjzpfonf/ xdkyx0D"mwf (4)rsdK;wGif tcJ\ wkefcgrIpGrf;tifESifh vnfywfrIpGrf;tifonf

tenf;qHk;jzpfonf/ t&nfonf tcJxuf ydkí wkefcgonf? vnfywfonf/ taiGUonf

t&nfxuf ydkíwkefcgonf? vnfywfonf/ yvyfprmwGif trIefrsm;onf vnfywfjcif;tpm;

OD;wnf&mrJh ajy;vTm;aeMuNyD; wkefcgrIonf taiGYxufydkonf/ wkefcgrIpGrf;tifonf awaZm"mwf

ESifh t"dyÜm,ftm;jzifh xyfwlusonfjzpfí wkefcgrIpGrf;tifjzpfonfh awaZm"mwfajymif;onfESifh

yx0D"mwfyg vdkufajymif;onf/ yx0D"mwfyHkoP²mefajymif;vQifvnf; awaZm"mwf yrmPrSm
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ajymif;vJonf/ awaZm"mwfyrmP usoGm;vQif vnfywfEIef;ESifh wkefcgEIef;yg ydkíjrefvmonf/

vnfywfEIef;ESifh wkefcgEIef; ydkí jrefvmvQif yx0D½kyfvnf; ajymif;oGm;rnf/ xdkYaMumifh yx0D

"mwfESifh 0ga,m"mwfwdkYvnf; qufpyfaeonf/ tjyeftvSeftusdK;oufa&mufrI&Sdonf/

tPkjrLzGJYpnf;yHkwpfcktwGif;odkY jyifyrS pGrf;tif0ifa&mufvmygu xdktPkjrLzGJYpnf;yHk\

ywfvrf;toD;oD;&Sd Electron rsm;onf xdkjyifypGrf;tifudk a0rQí ,lMuonf/ xdkodkY,l&mrS

rlvpGrf;tifxufydkí jrifhvmonf/ vHkavmufatmif jrifhvmvQif ywfvrf;rsm;ajymif;onf/

ywfvrf;rsm;ajymif;vQif xdkywfvrf;ajymif;aom Electron ESifh tPkjrL0wfqH\tMum;wGif &Sdaom

tuGmta0; d = Distance ajymif;vJoGm;í qGJtm;ygajymif;oGm;onf/ qGJtm;ajymif;jcif;onf

tmayg"mwfajymif;jcif;jzpfonf/

2
21

d

mm
GF =

F = qGJtm;

G = qGJtm;udef;ao

m1 = j'yfxk(1)\ j'yfxk

m2 = j'yfxk (2)\ j'yfxk

d = j'yfxk (2)ckMum; tuGmta0;

xdkYaMumifh awaZm"mwfajymif;vQif yx0DESifh 0ga,mwdkY ajymif;ovdk tmayg"mwfyg

vdkufíajymif;vJonf/ yx0D? awaZm? tmayg? 0ga,m "mwfBuD; (4)yg;wGif (1)yg;ajymif;vQif

(3)yg;pvHk; vdkufajymif;onf/ (2)yg;ajymif;vQif usef (2)yg; vdkufajymif;onf/ a&SUoHk;yg;ajymif;vQif

aemufqHk; (1)yg;yg ajymif;onf/ xdk YaMumif h "mwfBuD; (4)yg;onf wpfckESif hwpfck

tjyeftvSeftusdK;oufa&mufrI&Sdonf/ wpfckESifhwpfck tjyeftvSef axmufyHhrI&Sdonf/

wpfckESifhwpfck tjyeftvSefaus;Zl;jyKrI&dSonf/ "mwfBuD;(4)yg;onf  ygVdbmomjzifh ]]tnrntnrntnrntnrntnrn}}

jzpfaeMuonf/ y|mef;ygVdawmfwGif ]]pwåma&m r[mblwm tnrn ypöa,eypöa,mpwåma&m r[mblwm tnrn ypöa,eypöa,mpwåma&m r[mblwm tnrn ypöa,eypöa,mpwåma&m r[mblwm tnrn ypöa,eypöa,mpwåma&m r[mblwm tnrn ypöa,eypöa,m}} [k

jrwfpGmbk&m;&Sifu a[mMum;xm;cJhonfrSm ESpfaygif; (2500)ausmf cJhNyDjzpfonf/
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½kyf0w¦Krsm; zGJYpnf;yHk½kyf0w¦Krsm; zGJYpnf;yHk½kyf0w¦Krsm; zGJYpnf;yHk½kyf0w¦Krsm; zGJYpnf;yHk½kyf0w¦Krsm; zGJYpnf;yHk

pMu0VmteEÅwGif &Sd&SdorQaom ½kyf0w¦Ktm;vHk;udk avhvmMunfh ygu 4if; yx0D? awaZm?

tmayg? 0ga,m tajccHobm0w&m;av;rsdK;jzifhom zGJYpnf;jzpfay:aeMuonfudk awGY&rnf

jzpfonf/ [dkufj'dK*sif"mwfaiGY\ tPkjrLzGJYpnf;yHkudk avhvmMunfhvQif 4if;wGif y½dkwGefac:

y&rmtPkjrLrIef wpfvHk;yg\/ 4if;udk &pfywf a&GUvsm;aeonfh tDvufx&Gefac: y&rmtPkjrLrIef

wpfvHk;vnf;yg\/ 4if; [dkufN'dK*siftPkjrLwGif y½dkwGefESifh tDvufx&Gef[laom yx0D"mwfygonf/

4if;[dkufj'dK*siftPkjrL\ ½kyf0w¦Kb0 pGrf;tifonf awaZm"mwfjzpfonf/ 4if;[dkufj'dK*sif

tPkjrLtm; a&GUvsm;aeaom tDvufx&Gefjzifh zGJYpnf;xm;í 4if;[dkufj'dK*sif\ zGJYpnf;yHkwGif

0ga,m"mwf ygaeonf/  4if;[dkufj'dK*sif tPkjrLwGif y½dkwGefu tDvufx&Gefudk qGJiifxm;íom

[dkufj'dK*sif\zGJYpnf;yHk wnfjrJaejcif;jzpf&m 4if;[dkufj'dK*sif\ zGJYpnf;yHkwGif qGJiiftm;[laom

tmayg"mwf jzifh zGJYpnf;xm;jcif;jzpfonf/ tmayg"mwfrygygu [dkufj'dK*sif[laom ½kyf0w¦K

jzpfay:rvmawmhbJ yvyfprmb0om jzpfacsrnf/ yvyfprmwGifvnf; y½dkwGefwGif;&Sd Quark

rsm; jzpfonfh tmumoy&rmtPkjrLrIefi,f (Sub-atomic Particles) rsm;wdkYonf wpfckESifhwpfck

qGJiifxm;í y½dkwGef[lí pkpnf;jzpfay:aejcif;jzpf&m y½dkwGefzGJYpnf;yHkwGifvnf; tmayg"mwf

ygvsuf&Sdayonf/ pMu0Vm teEÅwGif rnfonfh t&m0w¦K ½kyf0w¦KudkMunfhMunfh yx0D? awaZm?

tmayg? 0ga,m"mwfav;rsdK; udktajccHí ½kyf0w¦Kb0 jzpfwnfaeMuonfudk awGY&onf/

wpfzef pMu0VmaygufuGJrIjzpfNyD; ESpfaygif; (380ç000)cefYwGif pwifjzpfay:vmaom

[dkufj'dK*sifwdkYonf &SdvufppGrf;tifaMumifh qufvuf ajy;vTm;a&GUvsm;aeMu&mrS [dkufj'dK*sif

tPkjrLtcsif;csif; 0ifwdkufrdonfh jzpfpOfrsm;aMumifh [dkufj'dK*sif tPkjrLESpfvHk; yl;aygif;um

[dkufj'dK*sifr[kwfaom? [dkufj'dK*sifESifhrwlawmhaom aemufxyfzGJYpnf;yHktopfwpfckjzpfvmonf/

4if;zGJYpnf;yHkudk [DvD,rf (Helium)[k "mwktrnfay;Muonf/ [DvD,rfonf [dkufj'dK*sif

ESpfvHk;yl;í zGJYpnf;jzpfay:vmaomfvnf; [dkufj'dK*sif\ t&nftaoG;ESifhrwlaom "mwfobm0

*kPfowdåjzpfvmonf/ odkYjzpfí [DvD,rfudk "mwkaA'avmuwGif umvZ,m; (Periodic Table)

\ 'kwd,ae&mwGifxm;í pMu0VmtwGif; 'kwd,ajrmufzGJYpnf;jzpfay:vmonfh zGJYpnf;yHktjzpfae&m

ay;xm;jcif;jzpfonf/ [DvD,rf zGJYpnf;jzpfay:vmNyD;aemuf vDoD,rfzGJYpnf; jzpfay:vmonf/

vDoD,rf NyD;aemuf b,f&DvD,rf ponfjzifh qifhuJqifhuJ wpfckNyD;wpfck zGJYpnf;jzpfay:vmMu&m

,ckqdkvQif pkpkaygif;zGJYpnf;yHk (118)rsdK;cefYtxd jzpfNyD; jzpfonfudk awGY&onf/
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uREfkyfwdkY\ cËmudk,fwpfckvHk;udk (118)rsdK;xJwGif yg0ifaom taiGY? t&nf? tcJESifh

yvyfprmrsm;jzifh zGJYpnf;xm;jcif;jzpfonf/ odkYjzpfí uREfkyfwdkY\ cËmudk,fBuD;udkvnf; yx0D?

awaZm? tmayg? 0ga,m "mwfwdkYjzifh zGJYpnf; xm;onfudk awGYEdkifrnfjzpfonf/ uREfkyfwdkYonf

pMu0VmaygufuGJrI jzpfpOf wpfavQmufwGif yg0ifzGJYpnf;jzpfay:vmaom ½kyf0w¦KzGJYpnf;yHkrsm;jzifh

xyfrH zGJYpnf;jzpfay:vmaom ½kyf0w¦Krsm;jzpfawmhonf/ uREfkyfwdkYonf ½kyf0w¦K oufouf

[lírqdk/ ½kyf0w¦Krsm;yl;wGJ zGJYpnf;jzpfay:vm&mrS pdwf[kqdktyfaom cHpm;rI (Sensation)a0'emyg

yl;wGJjzpfay:vmjcif;udk aemufwGif qufvuf a&;om;rnf/ odkYjzpfí pMu0Vm teEÅwGif ½kyf0w¦K

tm;vHk;onf yx0D? awaZm? tmayg? 0ga,m (4)rsdK;jzifhom zGJYpnf;xm;onfudk txl;jyKí

r[mblw"mwfBuD;av;yg;[lí txl;jyKum toHk;jyKa&;om;rnf/
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tajccHtusqHk; "mwfBuD;av;yg; zGJYpnf;jzpfay:vmaom ½kyf0w¦Kwdkif;wGif "mwfBuD;av;yg;

zGJYpnf;um ½kyf0w¦KjzpfonfESifh 4if;½kyf0w¦Kwdkif;wGif tqif;[laom t&nftaoG;wpf&yf

ay:vmonf/ t*Fvdyfvdk Look odkYr[kwf Appearance [k a&;om;oHk;EIef;aom tqif;onf

r[mblw "mwfBuD;av;yg; zGJYpnf;í yl;wGJ&mrS jzpfay:vmaom t&nftaoG; ½kyfyifjzpfonf/

tqif; ½kyfyifjzpfonf/ ygVdbmomwGif tqif;udk 0PÖ[k oHk;EIef;onf/ wpfNydKifwnf; rSmyif

teHY[laom ½kyft&nftaoG;wpfckvnf; jzpfay:vm\/ t&m0w¦K wdkif;onf 4if;\tay:,H&Sd

ao;i,faom tpdwftydkif;rsm;onf urÇmhqGJtm;aMumifhaomfvnf;aumif;? avwdkufí

aomfvnf;aumif;? tjcm;taMumif;trsdK;rsdK;aMumifh jyKwfxGufysHUvGifhaeMuonfjzpf&m

4if;jyKwfxGuf ysHUvGifhaeaom? 4if;½kyf0w¦K\ ao;i,faomtpdwftydkif;av;rsm;udk teHY

[kac:onf/ r[mblw"mwfBuD;av;yg; yl;aygif;zGJYpnf;jzpfay:aeaom ½kyf0w¦Kwdkif;wGif

teHY&Sdonf/ tu,fí ½kyf0w¦Konf 4if;wGif rnfodkYrQ jyKwfxGufysHUvGifhp&mr&Sdaom [dkufj'dK*sifuJhodkY

½kyf0w¦KrsdK;jzpfyguvnf; 4if; [dkufj'dK*siftPkjrLudk,fwdkifyif teHY&Sdvsuf&Sdonf/ uREfkyfwdkYi,fpOfu

usufrSwf &onfrSm [dkufj'dK*sifonf ta&mifr&Sd? teHYr&Sd? t&omr&Sd? avxufayghonf

[líjzpfonf/ þodkYqdk&jcif;rSm rrSm;yg/ [dkufj'dK*sifonf 4if;\yifudk,fteHY &Sdaeaomfvnf;

uREfkyfwdkYvlom;rsm;\ Cmeyom'wGif [dkufj'dK*sifudk vufcHí o½kyfcGJEdkifaom vufcHcGuf

(Receptor) rygí uREfkyfwdkYudk,fwdkifu [dkufj'dK*sif atmufpD*sif tp&Sdaom "mwfaiGYwdkY\

teHYudk r&Edkifjcif;om jzpfonf/ [dkufj'dK*sif atmufpD*sifwdkY\teHYudk [dkufj'dK*sifvufcHcGufESifh

atmufpD*sif vufcHcGufygaom Cmeyom'&Sdonfh owå0grsm;om od&SdEdkifonf/ odkYjzpfí

vlom;wdkY\ Cmeyom'wGif [dkufj'dK*sifESifh atmufpD*sifudk vufcH&,lEdkifaom vufcHcGuf

(Chemoreceptor) ryg&Sdíom teHYr&&Sdjcif;jzpfonf/ [dkufj'dK*sifonf avxufayghaom

"mwfaiGYjzpfí vlwdkYtaejzifh &SLoGif;&efyifrvdk/ [dkufj'dK*sif ysHUESHUwuf&mvrf;aMumif;wGif

ESmacgif;&Sdaeygu cËmudk,fonf rwf&yfvsuf&SdaevQif ESmacgif;ayguftwGif;odkY wdkuf½dkuf

0ifa&mufrnf jzpfonf/ uREfkyfwdkY\ Cmeyom' (ESmacgif;tMunf)wGif "mwfaiGYvufcHcGufrsm;

yg\/ odkYaomf [dkufj'dK*sifESifh atmufpD*sifrsm;twGufr[kwf/ tjcm;om "mwfaiGYrsm;twGufyif

jzpfonf/

Acid-sensing lon channel [kac:aom ASLC  vufcHcGufrsm;onf aoG;wGif;&Sd

umAGef'dkifatmufqdk'f"mwfaiGUudk vufcHwkdif;wmaom vufcHcGufrsm; jzpfaomfvnf; 4if;wdkYonf

ESmacgif;wGif ryg&Sday/ wzef Aortic body ESifh Carotid body [k ac:qdkaom vufcHcGufrsm;

onfvnf; aoG;wGif;atmufpD*sif tajymif;tvJudk axmufvSrf;Edkifaomfvnf; teHYudk

vufcHo½kyfcGJonfh vufcHcGufr[kwf/ odkYjzpfíom [dkufj'dK*sifESifh atmufqD*sifuJhodkYaom

"mwfaiGUrsm;udk vlom;wdkYu teHYr&jcif;omjzpfonf/ [dkufj'dK*sifESifh atmufqD*sifwdkYonfvnf;
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r[mblw "mwfBuD;av;yg;jzifh zGJYpnf;xm;jcif;jzpfí teHY&Sdonf/ teHYudk ygVdwGif *E¨m[k

oHk;EIef;onf/

a& a& a& a& a& (Water)

wpfNydKifeufjzpfay:onfrSm t&omjzpfonf/ ygVdwGif &o[k oHk;EIef;onf/ pMu0Vm

teEÅwGif r[mblw "mwfBuD;av;yg; aygif;pnf; jzpfay:vmaom ½kyf0w¦Krsm;tm;vHk;wGif &o

&Sdvmonf/ a&onf vlom;wdkYtwGuf t&omr&Sd[kqdkjcif;onfvnf; txufOyrmuJhodkY

yifjzpfonf/ vQmwGif &Sdaom t&omzkonf tajccHt&omig;rsdK;udkom vufcHt"dyÜm,fazmfEdkif

onf/ t&om[lonfh tpm;taomufwdkY0ifa&mufvmaomtcg vQyfppf"mwf ig;rsdK;udkom

xkwfay;Ekdifonf/ t&yfajymajymvQif t&omig;rsdK;jzpfaom csdK? csOf? ief? cg;? tom;t&om

wdkYudkom odEkdifí csdKvnf;rcsdK? csOfvnf;rcsOf? iefvnf;rief? pyfvnf;rpyf? cg;vnf;rcg;aom

t&om&Sdaeonfha&udk vlwdkY aomufoHk; Muonfhtcg a&onf t&omr&Sd[k oHk;EIef;Muonf/

a&\t&omudk vufcHí vQyfppf"mwfxkwfay;Edkifaom vufcHcGuf (Receptor) &Sdonfh owÅ0gwdkY
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omvQif odEdkifayonf/ ½kyf0w¦Kwdkif;wGif t&omac: &oonf 0PÖac:tqif;? *Ëmac:

teHYwdkYESifh twlwpfNydKifeufjzpfay:\/

pMu0VmteEÅwGif jzpfjzpforQaom ½kyf0w¦KwdkYonf 0PÖ? *Ë ESifh &o wdkY&SdMuouJhodkY

wpfNydKifeufyif MoZmonfvnf; yg&Sdvmonf/ MoZm qdkonfrSm uREfkyfwdkY vlYcE¨mudk,fu

vdktyfaom tajccH"mwk½kyftrIefrsm;jzpfMuonfh umAGef? [dkufj'dK*sif? atmufpD*sif? qdk'D,rf?

ydkwufqD,rf? r*¾eDqD,rf? uvdk&if;? bdkifumAGefedwf? trDEdktufppf ponfwdkYudk qdkvdkonf/

uREfkyfwdkYpm;aomufaom tpm;taomufrsm;onf tm[m&rsm;jzpfMuNyD; 4if; tm[m&rsm;xJwGif

xdkMoZmrsm; yg&Sdonf[k qdkvkdonf/ xdkMoZmrsm;udk tm[m&rS cGJxkwf&ef rvG,ful/

xdkMoZmwdkYonf tm[m&wdkYESifh wGJzufí zGJYpnf;wnf&Sdaeí uREfkyfwdkYonf tm[m&rsm;udk

pm;oHk;jcif;jzifh cE¨mudk,fu MoZmac: cE¨mudk,f twGufvdktyfonfh "mwktrIefrsm;udkyg

&&SdMuonf/ cËmudk,fonf vdktyfonfh MoZmudkompkyf,lonf[k rqdkvkd/ vdktyfonfh MoZmonf

rdrdwdkYpm;oHk;aom tm[m& (tpm;tpm)rsm;wGif yg0ifygu cE¨mudk,fu &&SdrnfjzpfNyD;

MoZmenf;aom tm[m&rsm;udkom pm;oHk;aevQif cËmudk,f tvkyfvkyf&ef rvG,ful/ y|mef;

ygVdawmfwGif ]]uAVDuma&m tm[ma&m £ró um,ó tm[m&ypöa,e ypöa,muAVDuma&m tm[ma&m £ró um,ó tm[m&ypöa,e ypöa,muAVDuma&m tm[ma&m £ró um,ó tm[m&ypöa,e ypöa,muAVDuma&m tm[ma&m £ró um,ó tm[m&ypöa,e ypöa,muAVDuma&m tm[ma&m £ró um,ó tm[m&ypöa,e ypöa,m}} [k

jrwfpGmbk&m;&Sifu a[mMum;awmfrlcJhayonf/ MoZmr&Sdygu psmef0ifpm;aom yk*d¾Kvfrsm;wGif

(7)&ufxufydkí psmef0ifpm;&ef cJ,Of;onf[k Mum;zl;em;0&SdcJhonf/ tpmtm[m&rS&aom

tjyifMoZm (Inorganic Chemicals)udk cËmudk,f wGif;wGif twGif;MoZm (Organic Chemicals)

ESifh aygif;pyfí tm[m&Z½kyfac: tm[m&aMumifh jzpfaom½kyfudk xkwfvkyf\/

xdkYaMumifh pMu0Vm teEÅ&Sd ½kyf0w¦Kwdkif;wGif "mwfBuD;av;yg; jzpfaom yx0D? awaZm?

tmayg? 0ga,mtjyif 4if;wdkYrS qifhyGm;jzpfay:vmaom 0PÖ(tqif;)? *Ë(teHY)? &o (t&om)ESifh

MoZm wdkYyl;wGJ zGJYpnf; jzpfay:vmonf/ qdkvdkonfrSm uREfkyfwdkY cËmudk,fwGif yx0D? awaZm?

tmayg? 0ga,m? 0PÖ? *Ë? &oESifh MoZmwdkY &SdMuukefonf/

udkifwG,fí&aom ½kyfESifh udkifwG,fír&aom½kyfudkifwG,fí&aom ½kyfESifh udkifwG,fír&aom½kyfudkifwG,fí&aom ½kyfESifh udkifwG,fír&aom½kyfudkifwG,fí&aom ½kyfESifh udkifwG,fír&aom½kyfudkifwG,fí&aom ½kyfESifh udkifwG,fír&aom½kyf

odyÜHtjrift& ½kyf0w¦KavmuwGif udkifwG,fí&aom ½kyf0w¦KESifh udkifwG,fír&aom

½kyf0w¦K[lí&Sdonf/
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yx0D"mwfonf udkifwG,fí&aom½kyf (Physical Object)rsm;udk qdkvdkonf/ awaZm"mwf

onf udkifwG,fír&aom½kyfrsm; (Energy Phenomena) udk qdkvdkonf/ uREfkyfwdkY\ cËmudk,f

um,wGif tyl (Heat) udk cHpm;í&aom tm½HkcHt*Fgrsm;yg&Sdí awaZm"mwfac:pGrf;tifyrmP

rnfrQ&Sdonfudk odkYr[kwf ylonfat;onfudk cHpm;Edkifaomfvnf; awaZm"mwf oufouf onfum;

uREfkyfwdkYvufxJwGifygatmif ,lvmEdkifonfh ½kyfrsdK;r[kwf/ yx0D"mwfonf uREfkyfwdkYvufxJwGif

ygvmatmif ,lí&aom½kyfrsdK;jzpfayonf/

tmayg"mwfonfvnf; awaZm"mwfuJhod k Yyif udkifwG,fír&aom (Energy

Phenonmenum) ½kyfwpfrsdK;jzpfonf/ uREfkyfwdkYcËmudk,fonf urÇmhqGJtm;? tcsif;csif;qGJtm;

(Gravity) udk tm½HkcHEdkifaom pepfrygacs/ uREfkyfwdkYonf urÇmajrwGif aexdkifonfjzpfap?

tmumotwGif; aexdkifonfjzpfap urÇmajrwGifaexdkifpOf tav;csdef&SdonfESifh tmumo,mOf

ay:wGif aexkdifvQif tav;csdefrJhonfomuGmrnf/ qGJtm; (Gravity)twGif;wGif aeonfESifh

qGJtm; (Gravity) jyifywGifaexdkifonfhumv ESpfckwGif qGJtm;(Gravity) r&Sdí rnfonfh

cHpm;csufrS rajymif;vJ/ tav;csdefrJhjzpfí tmumo,mOftwGif;wGif vGifharsm aeonfuvGJí

cËmudk,f\ cHpm;rIrsm;onf twlwlyifjzpfonf[k odyÜHwGif awGY&onf/ qdkvdkonfrSm uREfkyfwdkY

cËmudk,ftm;jzifh qGJtm;(Gravity) udk rcHpm;Edkif/ tm½Hkr,lEdkif/ tmayg"mwf[k ygVdbmom

jzifh&nfnTef;aom qGJtm;ac: (Gravity)udk uREfkyfwdkYcE¨mudk,fjzifh xdawGY&,lcHpm;ír&[k

odyÜHtjrifjzifh oHk;oyfEdkifonf/

0ga,m"mwfonf a&GUvsm;aeaom t&m0w¦Krsm;\ ta&GUpGrf;tifyifjzpf&m

0ga,m"mwfonfvnf; (Energy Phenonmenum) wpfckyifjzpfacsonf/ tqif;udkMunfhvQif

vnf; tqif;onf Physical Object ac: udkifwG,fí&aom ½kyfr[kwf/ tqif;onf jrif&aom

½kyf (Visible Phenonmenum) wpfckom jzpfonf/ teHYodkYr[kwf *Ëmonf udkifwG,fí &aom

½kyf0w¦K (Physical Object) oufoufjzpfonf/ &o[laom t&omonf pm;aomufzG,f&m

rsm;udk &nfnTef;onfjzpfí udkifwG,fí&aom ½kyf0w¦K (Physical Object) jzpfonf/

MoZmonfvnf; udkifwG,fí&aom ½kyf0w¦K (Physical Object)jzpf\/
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vlYcËmudk,f uvmyfpnf;rsm;\vlYcËmudk,f uvmyfpnf;rsm;\vlYcËmudk,f uvmyfpnf;rsm;\vlYcËmudk,f uvmyfpnf;rsm;\vlYcËmudk,f uvmyfpnf;rsm;\
Oyp,½kyfjzpfwnfjcif;? oEÅwd½kyfjzpfwnfjcif;? Z&wm½kyfjzpfwnfjcif;?Oyp,½kyfjzpfwnfjcif;? oEÅwd½kyfjzpfwnfjcif;? Z&wm½kyfjzpfwnfjcif;?Oyp,½kyfjzpfwnfjcif;? oEÅwd½kyfjzpfwnfjcif;? Z&wm½kyfjzpfwnfjcif;?Oyp,½kyfjzpfwnfjcif;? oEÅwd½kyfjzpfwnfjcif;? Z&wm½kyfjzpfwnfjcif;?Oyp,½kyfjzpfwnfjcif;? oEÅwd½kyfjzpfwnfjcif;? Z&wm½kyfjzpfwnfjcif;?

tedpöwm½kyf jzpfwnfjcif; ESifh csKyfNidrf;jcif;tedpöwm½kyf jzpfwnfjcif; ESifh csKyfNidrf;jcif;tedpöwm½kyf jzpfwnfjcif; ESifh csKyfNidrf;jcif;tedpöwm½kyf jzpfwnfjcif; ESifh csKyfNidrf;jcif;tedpöwm½kyf jzpfwnfjcif; ESifh csKyfNidrf;jcif;

uvmyfpnf;wpfckjzpfwnfNyD;í rajymif;vJbJ&Sifoefaeaomumvudk Resting Phase

[kac:onf/ xdkumvwGif uvmyfpnf;MuD;xGm;zGHYNzdK;jcif;r&Sdí Growth (0) udk&nfnTef;í G0

[k ac:onf/ vl\tltwGif;eH&H&Sd uvmyfpnf;qdkvQif Resting Phase umv &uf (20)cefY

&Sdonf/ NyD;aemuf uvmyfpnf;onf Mitosis ac: uvmyfpnf; ajymif;vJjcif; odkYr[kwf

uvmyfpnf; yGm;jcif; odkYr[kwf rlvuvmyfpnf;csKyfNidrf;jcif;jzpfpOfwGif;odkY 0ifa&mufonf/ Mitosis

jzpfpOfrS jzpfay:vmaom uvmyfpnf;opf (Daughter Cell) onf Resting Phase odkY ra&mufrD

Cytokinesis jzpfpOfwGif yxrtqifh½kyfwpfck tjzpfpwifay:onf/ NyD;aemuf 'kwd,tqifh½kyf

wpfcktjzpf qufvufjzpfay:onf/ NyD;aemuf wwd,tqifh½kyftjzpfodkY tdkrif;&ifha&mfvmonf/

NyD;aemuf pwkw¦tqifh½kyftjzpf csKyfNidrf;jcif;odkY a&muf\/ rlvuvmyfpnf;csKyfNidrf;onfESifh

rlvuvmyfpnf;onf uvmyfpnf;topfudk wpfNydKifeuf arG;zGm;ay;onf/ uvmyfpnf;opfonf

rdcifuvmyfpnf;ESifh t*Fg&yftm;jzifh tvHk;pHkwlaomfvnf; rdcifuvmyfpnf;r[kwfacs/

uvmyfpnf;opfb0odkY a&mufonfhtcsdefwGif rdcifuvmyfpnf;onf csKyfNidrf;NyD;jzpfonf/ rdcif

uvmyfpnf; csKyfNidrf;onfhjzpfpOfudk Apoptosis [k em;vnfMuonf/

Cytokinesis
Gap - 1 Phase (G1)  odkYr[kwf Oyp,½kyfjzpfay:yHkodkYr[kwf Oyp,½kyfjzpfay:yHkodkYr[kwf Oyp,½kyfjzpfay:yHkodkYr[kwf Oyp,½kyfjzpfay:yHkodkYr[kwf Oyp,½kyfjzpfay:yHk

Cytokinesis jzpfpOfonf uvmyfpnf;rdcifrS orD;uvmyfpnf;opftjzpf arG;zGm;NyD;

onfhaemuf pwifonf/ orD;uvmyfpnf;topfwGif Chromosome 46 ckESifh Chromatin 46

ck yg&Sdonf/ jzpfwnfump uvmyfpnf;opfonf Gap -1 BuD;xGm;rItqifhodkY 0ifa&mufonf/

xdktqifhudk G1 [kac:onf/  uvmyfpnf;opfonf arG;zGm;umpwGif Cytoplasm twGif;wGif

Organelles rsm; rjzpfay:ao;aomfvnf; G1 jzpfpOfwGif uvmyfpnf;wGif; Organelles rsm;

zGJYpnf;jzpfay:onf/ G1 tqifhwGif Chromosome 46 ckESifh Chromatin 46 ckwdkY tajymif;tvJ

r&Sd/ þtqifhwGif uvmyfpnf;\ Cytoplasm wGif t*FgpHkNyD;jzpfonf/  G1 jzpfpOfonf (10)em&D

cefYMumjrifhonf/ þtqifhudk uvmyfpnf; jzpfump Oyp,½kyf[k em;vnfEdkifonf/ Oyp,½kyf
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jzpfpOf\ aESmif;ydkif;wGif uvmyfpnf;onf t*FgpHkrpHk jyefvnfppfaq;onf/ ppfaq;onfhae&mudk

G1/S Check Point [k em;vnfMuonf/

Synthesis Phase (S)

odkYr[kwf oEÅwd½kyfjzpfay:yHkodkYr[kwf oEÅwd½kyfjzpfay:yHkodkYr[kwf oEÅwd½kyfjzpfay:yHkodkYr[kwf oEÅwd½kyfjzpfay:yHkodkYr[kwf oEÅwd½kyfjzpfay:yHk

G1 jzpfpOfNyD;vQif uvmyfpnf;onf Synthesis (S) jzpfpOfjzpfay:onf/ S jzpfpOfwGif

DNA Replication ac: DNA yHkwlul;jcif; jzpfay:onf/ Chromosome Duplication ac:

Chromosome rdwåLul;jcif;vnf; jzpfay:onf/ DNA Replication jzpfpOfrS jynfhpHkaom DNA

jzpfay:vmNyD; Chromosome Duplication jzpfpOfrS Chromatin ta&twGufonf (46)ckrS

(92)ck jzpfvmonf/ þtqifhwGif uvmyfpnf;onf &ifhusufNyD;jzpf\/  uvmyfpnf;&ifhusufjcif;

onf (9)em&DcefY Mumjrifh\/  þtqifhwGif uvmyfpnf;udk oEÅwd½kyf[k em;vnfEdkifonf/

Gap - 2 Phase (G2)

odkYr[kwf Z&wm½kyfjzpfay:yHkodkYr[kwf Z&wm½kyfjzpfay:yHkodkYr[kwf Z&wm½kyfjzpfay:yHkodkYr[kwf Z&wm½kyfjzpfay:yHkodkYr[kwf Z&wm½kyfjzpfay:yHk

S jzpfpOfjyD;vQif uvmyfpnf;onf Gap-2 (G2) jzpfpOf jzpfay:onf/ &ifhusufNyD;aom

uvmyfpnf;onf tdkrif;&ifha&mfrIpwifonf/ þtqifhwGif uvmyfpnf;uGJxGuf&mwGif
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vdktyfonfh Enzyme tm;vHk;udk pwifxkwfvkyfum 4if;\zGJYpnf;yHk tm;vHk;jyefvSefppfaq;onf/

G2 ac: tdkrif;&ifha&mfrIumv\ tqHk;ydkif;wGif rdcifuvmyfpnf;\ ed*Hk;csKyfydkif;udk aqmif&Guf&ef

Enzyme rsm; jynfhpHkjcif;&Sdr&Sdudkyg ppfaq;onf/ ppfaq;onfh ae&mtm; G2/M Check point

[k odMuonf/

txufazmfjyyg tqifh (3)qifhudk Interphase jzpfpOf[kac:onf/

Mitosis Phase (M-Phase)

odkYr[kwf tedpöwm½kyfjzpfay:yHkodkYr[kwf tedpöwm½kyfjzpfay:yHkodkYr[kwf tedpöwm½kyfjzpfay:yHkodkYr[kwf tedpöwm½kyfjzpfay:yHkodkYr[kwf tedpöwm½kyfjzpfay:yHk

Mitosis jzpfpOfudk tqifh (5)qifhjzifh cGJjcm;avhvmEdkifonf/

(1) Prophase

(2) Prometaphase

(3) Metaphase

(4) Anaphase

(5) Telophase

[líjzpfonf/
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Prophase

Prophase jzpfpOfwGif Chromatin rsm;onf ydkíuspfvspfodyfonf;oGm;onf/ c½dkrdkZkef;onf

uspfvspfoGm;aomaMumifh Chromatin (2)cktjzpf odompGmjrifvm&onf/ xif&Sm;vmaom

Chromatin ESpfckudk Sister Chromatids [kac:onf/ Sister Chromatids (2)ckudk Centraomere

[kac:aom A[dkwGif yl;wGJxm;onf/ xdktcsdefwGif Cytoplasm twGif;wGif Cytoskeleton

onf wpfppDjzpfoGm;um Spindle Apparatus ac: tacsmif;rsm;zGJYpnf;jzpfay:vmonf/ Spindle

Apparatus rsm;\ t&if;ydkif;onf Centrioles ac: zGJYpnf;yHkwGif oGm;a&mufqHkonf/ Centrioles

rsm;rS Spindle rsm;onf tacsmif;rsm;ozG,fcGJxGufvmonf/ Centrioles rsm;onf uvmyfpnf;\

tpGef; Pole wpfzuf pDodkY a&GUvsm;oGm;a&mufae&m,lonf/ uvmyfpnf;\ twGif;wpfzuf

wpfcsufpDwGif ae&m,lNyD;jzpfaom Centrioles rsm;onf Microtubules rsm;udk wHwm;ozG,f

xdk;um Spindle Apparatus udkzGJYpnf;um Nucleus udkvTrf;NcHKonf/ xdkodkYvTrf;NcHKvdkufonfESifh

Nuclear Envelope onf yGifhoGm;NyD; twGif;rS uspfvspfaom Chromosome rsm;xGufvmonf/

4if; Chromosome rsm;udk Kinetochores [k trnf&aom Protein u Spindle Apparatus

rsm;wGif oGm;a&mufcsdwfquf ay;onf/ þae&mwGif uvmyfpnf;onf Chromosome

rsm;tm;vHk;udk Kinetochores Protein u Spindle Apparatus \ vufwHtoD;oD;wGif aocsmpGm

csdwfqufxm;jcif;&Sdr&Sdudk ppfaq;onf/ 4if;udk Spindle Check Point [kodMuonf/

Kinetochores onf Chromosome udk Spindle Apparatus ESifh csdwfquf&mae&mudk

Centromere [kac:onf/ Kinetochores onf Chromosome udk Spindle rsm;jzpfaom

Microtubules vrf;aMumif;twdkif; uvmyfpnf;\ A[dk tDauGwmbufodkY wGef;ydkYonf/

þtqifhudk Prophase [kac:onf/

Metaphase

Metaphase wGif Chromosome tm;vHk;onf uvmyfpnf;\ tDauGwmwGif wef;pDum

Metaphase plate ac: Chromosome twef;udk jzpfay:aponf/
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Anaphase

Anaphase wGif Chromatin 2 ckudk wGJxm;aom Centromere ae&mrS uGJxGufum

Chromain (2)ck uGJxGufoGm;onf/ xdktcg Kinetochores Protein u vGwfvyfoGm;aom

Chromatin wpfckpDudk Tubule vrf;aMumif;twdkif; tpGef;wpfzufpDodkY qGJ,loGm;onf/

Telophase

Telophase wGif uvmyfpnf;cGHonf &SnfxGufvmum tv,fwGifcsdKifhvmonf/ xdkae&mudk

Cleavage furrow [k ac:onf/ Cleavage furrow ay:vmonfhtcsdefwGif Spindle Apparatus

rsm;onf &SnfxGufvmonf/ Cleavage furrow jzpfay:vmjcif;onf uvmyfpnf;twGif;wGif

jzpfay:aom Contractile ring ac: qGJn§pfonfh Contracting Belt cg;ywfaMumifhjzpfonf/

4if; cg;ywfudk Acting Filament rsm;ESifh zGJYpnf;wnfaqmufxm;onf/ xdkcg;ywfonf

usOf;onfxufusOf;vmum uvmyfpnf; (2)vHk;uGJ\/ xdkjzpfpOfESifhwpfNydKifwnf; Spindle

Apparatus rsm;wGif wG,fcsdwfaeaom Chromatin rsm;onf jyefvnfuspfvspfoGm;um Nuclear

Envelope onf jyefvnfzGJYpnf; jzpfay:onf/ Spindle Apparatus udk zGJYpnf;xm;aom

Microtubules rsm;onf Tubuline Monomers rsm;tjzpfodkY wpfppDNydKuGJoGm;aomtcg Spindle

Apparatus zGJYpnf;yHkysufjy,fonf/ Tubuline Monomers rsm;udk orD;uvmyfpnf;opfwGif

Cytoskeleton tjzpf jyefvnftoHk;jyKrnfjzpfonf/
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uvmyfpnf;oHo&mvnfonfhjzpfpOfudk (1) uvmyfpnf;\ Growth Factors rsm;? (2)

uvmyfpnf;\ t&G,ftpm;? (3) uvmyfpnf;u&&Sdaom tm[m&Z½kyfwdkYu tusdK;oufa&mufrI

&Sdonf/ þ (3)csuf wdusrSefuefpGm jynfhpHkrSom uvmyfpnf;onf jzpfay:&rnfhtcsdefwGif

jzpfay:NyD; csKyfNidrf;&rnfhtcsdefwGif csKyfNidrf;onf/ Growth Factors rsm;udk DNA u

aqmif&Gufonf/

Telophase wGif zGJYpnf;jzpfay:vmaom orD;uvmyfpnf;topfonf uvmyfpnf;\

Oyp,½kyfjzpfvmonf[k em;vnfEdkifonf/ xdkYaemuf oEÅwd½kyf? Z&wm½kyf? tedpöwm½kyfrsm;

tjzpf qufvufjzpfay:um uvmyfpnf;oHo&mvnf\/
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tcef; (2)tcef; (2)tcef; (2)tcef; (2)tcef; (2)

tjyif tm,wetm½Hk (5)yg;udk zGJYpnf;wnftjyif tm,wetm½Hk (5)yg;udk zGJYpnf;wnftjyif tm,wetm½Hk (5)yg;udk zGJYpnf;wnftjyif tm,wetm½Hk (5)yg;udk zGJYpnf;wnftjyif tm,wetm½Hk (5)yg;udk zGJYpnf;wnfaqmufxm;yHkaqmufxm;yHkaqmufxm;yHkaqmufxm;yHkaqmufxm;yHk

tm½Hkrsm;pGm&Sd&mwGif uREfkyfwdkY cE¨mudk,fzGJYpnf;yHku vufcH&,lí tvkyfvkyfaom

tm½Hkonf ajcmufyg;? (6)rsdK;&Sd&m "r®m½Hk[kac:aom tm½Hkudk z,fvdkufvQif useftm½Hkig;yg;onf

jyifyrS 0ifa&mufvmaom tm½Hkrsm; (Stimuli) jzpfonf/

½lyg½Hk odkYr[kwf ½lyg,we½lyg½Hk odkYr[kwf ½lyg,we½lyg½Hk odkYr[kwf ½lyg,we½lyg½Hk odkYr[kwf ½lyg,we½lyg½Hk odkYr[kwf ½lyg,we

½lyg½Hk[k qdkMu&mwGif a,bk,stm;jzifh ½kyf0w¦KwdkYudk &nfnTef;jcif;[k em;vnfEdkifonf/

½kyf0w¦Kwdkif;wGif tqif;&Sdonf/ xdktqif;tm; rsufpdjzifh jrif&apa&;twGuf xdk½kyf0w¦K\

tqif;oufoufjzifh rjrif&Edkif/ ygVdbmom jzifh tmavmu[kac:aom tvif; &Sd&efvdktyfonf/

tvif;onf aerSvmaom zdkwGef (Photon) ac: tmumo tPkjrLtrIefav;rsm;yifjzpfonf/

Proton
H-1

Proton Neutrino

Positron

Proton

Proton Neutrino

Positron

H-2

H-1

He-1

photon

H-2  photon

He-1 Proton

Proton

He-4

H-1
Gamma - Ray

ae\tv,fA[kdwGif zdkwGef (ae\tv,fA[kdwGif zdkwGef (ae\tv,fA[kdwGif zdkwGef (ae\tv,fA[kdwGif zdkwGef (ae\tv,fA[kdwGif zdkwGef (Photon)jzpfyHk)jzpfyHk)jzpfyHk)jzpfyHk)jzpfyHk

aeonf [dkufj'dK*sif"mwfaiGY abmvHk;BuD;yifjzpfonf/ aeü [DvD,rfrsm;vnf; jzpfxGef;ae\/

BuD;rm;aom pGrf;tif&Sdaeaom [dkufj'dK*sif"mwfaiGYabmvHk; BuD;wGif [dkufj'dK*siftPkjrLav;rsm;onf
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t&Sdeft[kefjyif;jyif;jzifh a&GUvsm;vsuf&Sdonf/ a&GUvsm;&if; [dkufj'dK*sif wpfvHk;ESifhwpfvHk;

0ifa&mufwdkufrdaomtcg [DvD,rftjzpfodkY ul;ajymif; oGm;onf/ þodkYul;ajymif;wdkif; zdkwGef[k

ac:aom tmumo y&rmtPkjrLav; wpfvHk;udk a>cxkwfay;\/ rsm;pGmaom [dkufj'dK*sifrsm;

tcsdefESifhtrQ wdkufrdaeaom aevHk;BuD;\ tv,fA[dkywfvnf &yf0ef;rsm;wGif rsm;pGmaom

zdkwGefav;rsm; arG;zGm;jzpfay:vm\/ xdkzdkwGefav;rsm;onf 4if;wdkYywf0ef;usifwGif&Sdaom

[dkufj'dK*sif? [DvD,rftPkjrLrsm;ESifh,SSOfvQif t&G,ftpm;tm;jzifh rsm;pGm ao;i,faomaMumifh

4if;zdkwGefac: tmumo tvif;rIefav;rsm;onf BuD;rm;aompGrf;tifudk ydkifqdkifxm;aomfvnf;

4if;wdkYarG;zGm;&m aevHk;BuD;\ tv,fA[dka'o &yf0ef;rS ½kef;xGufEdkif&ef wdk;xGufMuonf/

zdkwGefrsm; arG;zGm;onfhtylcsdefrSm 'D*&DpifwD*&dwf (15) oef;cefY&Sdonf[k odyÜHuqdkonf/

xdkzdkwGefrsm;onf 4if;wdkYarG;zGm;&m aevHk;BuD;\ tv,fA[dkrS rsufESmjyiftxd a&muf&Sd&ef ESpfaygif;

wpfaomif;rS ESpfaygif; ESpfodef;txd Mumjrifhwwfonf/

zdkwGefrsm;onf aersufESmjyifodkY a&mufonfESifh 4if;OD;wnfrd&m t&yfodkY wnfhrwfpGm

qufvufc&D;ESifawmhonf/ urÇmajrodkYOD;wnfaeaom zdkwGefav;rsm;onf urÇmhajrjyifodkY

OD;wnfvmMuonf/ aersufESmjyifrS urÇmajrodkY a&muf&Sdvm&ef (8.3)rdepfcefYom Mumjrifhonf/

ra&rwGufEdkif avmufatmif rsm;jym;vSaom zdkwGefav;rsm;onf aersufESmjyifrS urÇmajrodkY

wpfpuúefYvQif uDvdkrDwm (3)odef;cefYEIef;jzifh a&GUvsm;vmaeMuonf/ 4if;zdkwGefav;rsm;\

&&Sdxm;aom pGrf;tifaMumifh þrQvsifjrefaom tjrefEIef;jzifh c&D;ESifEdkifonf/ zdkwGefonf

tvif;jzpfí zdkwGefwdkY\ tvsifudk zdkwGeftvsif (odkYr[kwf) tvif;tvsif[k ac:onf/

tvif;tvsifonf wpfpuúefYvQif uDvdkrDwm (3)odef; c&D;aygufonf/

þenf;jzifh urÇmajrodkY a&muf&SdvmMuaom tmavmu tvif;rIefav;rsm;onf

urÇmajrjyif&Sd &Sd&SdorQaom t&m0w¦Ktm;vHk;tm; 0ifa&mufwdkufrdawmhonf/ 4if;wdkYonf

yHkpHysuf&ef cufcJvSí t&m0w¦Krsm;tm; 0ifa&mufwdkufrdonfhwdkif yHkysufoGm;jcif;? uGJaMuoGm;jcif;

r&SdbJ t&m0w¦K wdkY\ rsufESmjyiftoD;oD;udkwdkufum jyefí uefxGufoGm;Muav\/

zdkwGefuav;rsm;onf j'yfxktm;jzifh r&Sd/ vGefpGmayghyg; Muaomfvnf; a&mfbmabmvHk;wdkY\

oabmw&m;ESifhqifwlaom jyefuefxGufjcif;jzifh r&yfrem; ½dkufvdkufjyefuefvdkufESifh jzpfaeMu&m

uREfkyfwdkY\ rsufvHk;rsm;xJodkYvnf; 0ifa&mufvmMuonf/ tu,fí vlwpfa,muf \cËmudk,f

tuFsDykqdk;rsm;udkwdkufum jyefuefxGufvmMuaom zdkwGeftvif; tmavmu trIefuav;rsm;

onf uREkfyfwdkY\ rsufvHk;rsm;wGif;odkY 0ifa&mufcJhvQif xdkzdkwGefwdkYonf 4if;wdkY wdkufrd&mae&m&Sd
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ta&miftaoG; tqif;wdkY\ wkefEIef;twdkif; wkefcgum rsufpdtwGif;odkY 0ifa&mufvmMuonf/

teDa&mif ½kyf0w¦Kudkxdí0ifvmMuaom zdkwGefwdkYonf teDa&mif\ wkefcgrIjzpfaom wpfpuúefY

vQif tMudrf (400 rS 484)MudrftwGif; wkefcgrIudk &,lNyD; rsufvHk;xJodkY 0ifa&mufvmMuonf/

t0ga&mif&Sdaom t&m0w¦Kudk ½dkufcwfí jyefuefxGufvmaom zdkwGefonf t0ga&mif\

wkefcgrIjzpfaom wpfpuúefYvQif (508 ESifh 526)Mum; wkefcgrI udk&,lí rsufvHk;wGif;odkY

0ifa&mufvmMuonf/ þodkYjzifh ta&mifrsm;udk yg uREfkyfwdkY jrifMu&jcif;jzpfonf/ tvif;\

*kPfowdåonf vdIif;uJhodkYaom *kPfowådrsdK;vnf;&SdMuonf/ trIefuJhodkY *kPfowådvnf; &SdMuonf/

4if;udk vdIif;trIef ESpfrsdK;jzpfrI (Wave Particle Duality) [kodyÜHynmwGif odMuonf/

qdkvdkonfrSm zdkwGefonf tmumo y&rmtPkjrLrIefjzpfaomfvnf; 4if;\wkefcgEdkifpGrf;

aMumifh xdktrIefi,fonf vdIif;wdkY\ *kPfowådudkyg &&SdvmMuonf[k qdkvdkonf/ vdIif;rsdK;pHk

wdkY&SdMu&m zdkwGef\ vdIif;*kPfowådrsm; onf vQyfppfvdIif;*kPfowådrsm;ESifh xyfwl wlnDonfhtjyif

oHvdkufvdIif;rsm;\ *kPfowådrsm;ESifhvnf; xyfwl wlaeaomaMumifh 4if;udk vQyfppfoHvdkufvdIif;

(Electro-magnetic Wave) *kPfowåd&Sdonf[k qdkMuayonf/

odkYjzpfí aevHk;BuD;rS c&D;ESifvmMuaom zdkwGeftrIefi,faygif; uka# uk#mwdkYonf

urÇmay:&Sd t&m0w¦Ktm;vHk;wdkYudk MuHKovdk0ifwdkufrdMu&mrS jyefuefxGufvmaom zdkwGefrsm;onf

uREfkyfwdkYrsufvHk;rsm;xJodkY 0ifa&mufvmMuaomtcg  4if;zdkwGefwdkY rsufvHk;xJr0ifrD ½dkufcwf

vdkufaom t&m0wåK tqif;udk jyefuefzdkwGefrsm;u wkefcgrIjzifh udk,fpm;jyKo,faqmifvm&if;

rsufvHk; aemuf&Sd &ufwem(Retina)udk 0ifa&mufwdkufrdjyefonf/ xdkrSwpfqifh tqifhqifhaom

"mwkvQyfppfjzpfpOfrsm;rS jrifodjcif;udk &&Sdjcif;jzpfonf/

½lyg½Hk odkYr[kwf ½lyg,weonf rsufvHk;twGif;odkY 0ifa&muf&ef rjzpfEdkifaom yuwd

½kyf0w¦Kudk qdkvdk[efrwl/ ½lyg½Hk odkYr[kwf ½lyg,we onf pu©K0w¦K pu©Kyom'ESifh xdonfht&m[k

t"dyÜm,f,lygu ½lyg½HkodkYr[kwf ½lyg,weonf t&m0w¦KwdkY\tqif;udk wkefcgrIrsdK;pHkjzifh

o,faqmifvmum rsufvHk;twGif;odkY trSefwu,f0ifvmMuonfh zdkwGefrsm;udk &nfnTef;jcif;yif

jzpfacs vdrfhrnf/

½lyg½Hk[laom ½lyg,weonf ½kyf0w¦Ktm;vHk;\ *kPfowÅdjzpfonf/ ouf&SdoufrJh

t&m0wåKwdkYonf ½kyf0w¦KwdkYjzifh wnfaqmufxm;onf/ ½kyf0w¦Kjzpfí tqif;(0PÖ)&Sdonf/

xdktqif; (0PÖ)wdkYonf ½lyg½Hkjzpf\/ þ½lyg½Hktqif;udk rsufpd[laom pu©Kyom'? pu©K0w¦K&Sdonfh

owå0gwdkif; vufcH&,lum tvkyfvkyf\/
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o'́g½Hk odkYr[kwf o'́g,we odkYr[kwf ta&GUpGrf;tifo'́g½Hk odkYr[kwf o'́g,we odkYr[kwf ta&GUpGrf;tifo'́g½Hk odkYr[kwf o'́g,we odkYr[kwf ta&GUpGrf;tifo'́g½Hk odkYr[kwf o'́g,we odkYr[kwf ta&GUpGrf;tifo'́g½Hk odkYr[kwf o'́g,we odkYr[kwf ta&GUpGrf;tif

(((((Kinetic Energy)

o'́g½Hk[laom o'́g,weonf vIyf&Sm;oGm;aom? vIyf&Sm;aeaom ½kyf0w¦Krsm;aMumifh

ay:xGufvmaom vdIif;*kPfowdå&Sdonfh pGrf;tifwpfrsdK; jzpfonf/ toH[kac:aom o'́g½Hkonf

avarmfvDusL;rsm;? a&armfvDusL;rsm;odk Y rnfonfh½kyf rnfonfharmfvDusL;yifjzpfap

vIyf&Sm;oGm;vmonfhtcg? vIyf&Sm;aeonfhtcg tcsif;csif;wdk;a0SU&if;jzpfay:vmaom pGrf;tif

wpf&yf jzpfonf/ 4if; toHpGrf;tifonf xdka&GUvsm;aeaom ypönf;rsm;\ ta&GU pGrf;tifESifhrwl

o'́g½Hkac: toHpGrf;tifonf t&m0w¦Kwpfckwnf; tmumo [if;vif;jyifwGif a&GUvsm;aeygu

ray:xGufEdkif/ tmumowGif Avmew¦d? rnfonfharmfvDusL;rS r&Sdíjzpfonf/ ½kyf0w¦KBuD;i,fwdkY

twlwuG xdawGYyl;wGJvIyf&Sm;Mu&mrS o'´g½Hkac: o'´g,we[laom toHjzpfay:vm\/

o'́g½Hkonf ta&GUpGrf;tifESifh vIyf&Sm;rIpGrf;tifjzpfay&m 4if;pGrf;tifudk o,faqmifvmaom

½kyf0w¦K y&rmtPkjrL (Cosmic Particle or Sub-atomic Particle) odkYr[kwf tPkjrL  (Atom)

odkYr[kwf uvmyfpnf;(Molecule)rsm;onf wkefcgum vmMuonfjzpfí xdkodkYwkefcgvmaom

EIef;udk wkefcgEIef; (Frequency) [k qdkonf/ wpfpuúefYvQif wkefcgEIef; (64)Mudrf (64 Cycle

per second) xuf avsmhenf;aom wkefcgrIjzifh em;xJodkY0ifa&mufvmygu em;\tMum;pepf

twGif;ydkif;wGif vQyfppfjzpfay:rI rodom/ rodomvQif cHpm;rIr&Sd/ wpfpuúefYvQif wkefcgEIef;

(64)MudrfcefYrSpí em;\tMum;pepf twGif;ydkif;wGif vQyfppfjzpfay:rI odomvmonf/ odomvQif

cHpm;rI&Sdonf/ wpfpuúefYvQif wkefcgEIef; (64)MudrfrSpí wkefcgEIef; (23000) tMudrfxd em;tMum;

pepf\twGif;ydkif;wGif vQyfppfjzpfay:rI aumif;pGmjzpfay:aomfvnf; wpfpuúefYvQif wkefcgEIef;

(23000)txuf ydkíwkefcg 0ifa&mufvmaom vdIif;rsm;onf em;tMum;pepf\twGif;ydkif;wGif

vQyfppfjzpfay:rI rjzpfapawmh/ vQyfppfjzpfay:rIr&SdvQif em;tMum;pepf\ twGif;ydkif;wGif

"mwfrvdkufawmh/ "mwfrvdkufawmhvQif cHpm;rIr&Sdawmh/  "mwfvdkufjcif;aMumifh jzpf&aom

cHpm;rIudk uREfkyfwdkYu Mum;jcif;jzpfonf[k cH,lxm;jcif;jzpfí xdkcHpm;rIr&SdvQif rMum;&awmh/

o'́g½Hkac: wkefcgvmaom ½kyf0w¦Krsm;\ pGrf;tifonf wpfpuúefYvQif (1)MudrfrS pí

tMudrfa& teEÅ&SdEdkifaomfvnf; owå0gtrsdK;rsdK;\ Cme0w¦K odkYr[kwf em;tMum;pepf\

tMunf"mwfjzpfaom Cmeyom'trsdK;rsdK;wdkY\ tay:wGifvdkufí tMum;tm½HkcHpm;EdkifrI

e,fy,ftus,ft0ef;  (Audible Range)uGJjym;jcm;em;Muonf/ qifonf wpfpuúefYvQif

(16)MudrfrS (12000)Mudrf twGif;&Sd wkefcgrI o'́g½Hkrsm;udkom cHpm;rIjzifh Mum;&onf/ a&Tig;onf
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wpfpuúefYvQif (20)MudrfrS (3000)Mudrf twGif;&Sd wkefcgrIo'́g½Hk rsm;udkom cHpm;rIjzifh Mum;&onf/

acG;onf wpfpuúefYvQif (67)MudrfrS (45000)Mudrf twGif;&Sd wkefcgrIo'́g½Hk rsm;udkom cHpm;rIjzifh

Mum;&onf/ a0vig;onf wpfpuúefYvQif (75)MudrfrS (150000)Mudrf twGif;&Sd wkefcgrIo'́g½Hkrsm;

udkom cHpm;rIjzifh Mum;&onf/ zm;jyKwfBuD; (Bullfrog)onf wpfpuúefYvQif (100) MudrfrS

(3000)Mudrf twGif;&Sd wkefcgrIo'́g½Hkrsm;udkom cHpm;rIjzifh Mum;&onf/ ZD;uGufonf wpfpuúefYvQif

(200) MudrfrS (12000)Mudrf twGif;&Sd wkefcgrI o'́g½Hkrsm;udkom cHpm;rIjzifh Mum;&onf/ vif;EdkYonf

wpfpuúefYvQif (2000)MudrfrS (110000)Mudrf twGif;&Sd wkefcgrIo'́g½Hkrsm;udkom cHpm;rIjzifh

Mum;&onf/

o'́g½Hkonf 0w¦K½kyfr[kwfonfudk odyÜHwGif awGY&onf/ odkYaomf o'́g½Hktm; 0w¦K½kyfrsm;u

wkefcgjcif;jzifh o,faqmifvmaom pGrf;tif½kyfwpfcktjzpf ½IjrifvQif pGrf;tif½kyfwpfcktjzpf

,lqEdkifonf/ odyÜHwGif o'́g½Hkac: toHudk  0w¦K½kyf (Physical Object)tjzpf r,lqbJ Energy

Phononmena ac: pGrf;tif½kyfwpfcktjzpf xnfhoGif;em;vnfMuukef\/o'́g½Hkudk aomw0w¦Kac:

aomwyom' yg&Sdonfh rnfonfhowå0grqdk vufcH&,lum tvkyfvkyfEdkifonf/

*Ëm½Hk odkYr[kwf *Ëm,we*Ëm½Hk odkYr[kwf *Ëm,we*Ëm½Hk odkYr[kwf *Ëm,we*Ëm½Hk odkYr[kwf *Ëm,we*Ëm½Hk odkYr[kwf *Ëm,we

*Ëm½Hk[laom *Ëm,weonf ½kyf0w¦Ktm;vHk;wGif &Sdaom *kPfowÅd jzpfonf/ *Ëm½Hk

[laom teHYonf ½kyf0w¦KwdkY\ j'yfxkrS yJhxGufysHUvGifhae avh&Sdonfh ½kyf0w¦Krsm;\ zGJYpnf;yHktrsdK;rsdK;

jzpfonf/

*Ëm½Hk[lonfh teHYudk "mwkaA'½IaxmifhrS avhvmvQif iSufaysmoD;\ teHYudk&apaom

iSufaysmoD;\ tao;qHk;tpdwftydkif;udk "mwkzGJYpnf;yHktjzpf þodkYawGY&rnfjzpfonf/

OCH3 CH3

O

iSufaysmoD; (iSufaysmoD; (iSufaysmoD; (iSufaysmoD; (iSufaysmoD; (Banana)\ tao;qHk;tpdwftydkif;\"mwkzGJYpnf;yHk)\ tao;qHk;tpdwftydkif;\"mwkzGJYpnf;yHk)\ tao;qHk;tpdwftydkif;\"mwkzGJYpnf;yHk)\ tao;qHk;tpdwftydkif;\"mwkzGJYpnf;yHk)\ tao;qHk;tpdwftydkif;\"mwkzGJYpnf;yHk
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iSufaysmoD;\tao;qHk;tpdwftydkif; odkYr[kwf iSufaysmoD;armfvDusL;onf iSufaysmoD;

teHYt&om &&Sdap&ef zGJYpnf;jzpfay:&efvdktyfonfh "mwk zGJYpnf;yHkjzpfonf/ iSufaysmoD;\

zGYJpnf;yHkwGif umAGefac:oMum;? atmufpD*sifESifh [dkufj'dK*sifwdkY yg0ifí txufygzGJYpnf;yHktwdkif;

wGJzufjzpfay:aeonf/ obm0w&m;wGif&SdaeMuaom umAGef? atmufpD*sifESifh [dkufj'dK*sifwdkYonf

txufazmfjyzGJYpnf;yHktwdkif;wGJzufrdoGm;ygu iSufaysmoD;[k vlwdkY ynwfxm;aomt&m

jzpfvmonf/ "mwkaA' yl;wGJrIac: Chemical Bonding pGrf;&nfaMumifh xdkzGJYpnf;yHkwdkYonf

tcsif;csif;wGJzufum iSufaysmoD;oP²mefjzifh &Sdaeaomfvnf; avwdkufíaomfvnf;aumif;?

tjcm;taMumif; trsdK;rsdK;aMumifhaomfvnf;aumif; iSufaysmoD;zGJYpnf;yHkarmfvDusL;rsm;onf

avxJwGif ysHUvGifhaeEdkifonf/ xdkenf;wlpGm 4if;uJhodkY tao;qHk;zGJYpnf;yHkjzpfaom ESif;qDyef;armfvDusL;

udkMunfhvQifatmufygtwdkif; awGY&rnfjzpfonf/

ESif;qDyef; (Rose) \ "mwkzGJYpnf;yHk

H3C

CH3

OH

CH3

*sif;\ armfvDusL;zGJYpnf;yHkrSm

Zingiberene (Ginger)

þodkYyifjzpfonf/ tar&duefEdkifiHwGif tawGYrsm;aom tjzLESifh teufMum;ta&mif&Sd

aMumifykwf (SKUNK) [ktrnf&aom aMumifwpfrsdK;onf 4if;tm; wdkufcdkufvmolrsm;udk

4if;cËmudk,frS t&nfwpfrsdK;jzifh n§pfxkwfí jyefvnf wdkufcdkufavh&Sdonf/ 4if;t&nfzGJYpnf;yHkrSm
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OH3C SH

CH3

aMumifykyf

[líjzpfNyD; 4if;zGJYpnf;yHkwGif [dkufj'dK*sifESifh umAGefrsm;tjyif qmvzdkuf'f wpfvHk;yg0ifzGJYpnf;

xm;onfudk awGY&rnf/ xdkYaMumifh 4if;t&nfonf tvGef w&mqdk;0g;aom teHYjzpfvmonf/

rdrdtm;wdkufcdkuf&efvmaom &efoludk qdk;0g;aomteHYjzifh jyefvnfwdkufcdkufaom oabmjzpfonf/

qdkvdkonfrSm azmfjyygarmfvDusL;rsm;onf uREfkyfwdkY\ Cme0w¦Kac: Cme,weodkY

0ifa&mufvmaomtcg 4if;odkYaom toD;oD;aom rwlnDonfh zGJYpnf;yHkrsm;udk tHus vufcHrnfh

vufcHcGufrsm;onf ESmacgif;twGif;wGif &SdaeMuí 4if;armfvDusL;zGJYpnf;yHkwdkYudk tH0ifcGifus

vufcHvdkufonfESifh  ESmacgif;\ twGif;wGif vQyfppf"mwfjzpfay:vm\/ xdkvQyfppf"mwfaMumifh

ESmacgif;\twGif;rSpí OD;aESmufwGif;txd "mwfvdkufcH&awmh\/ "mwfvdkuf cH&aom cHpm;rI

a0'emonf teHYwpfckESifhwpfckay:wGif rlwnfí rwlaom cHpm;rIa0'emjzpfvmonf/ xdkrwlaom

cHpm;rIa0'emrsm;onf rwlaom teHYrsm;yifjzpfonf/ xdkarmfvDusL;ac: ½kyf0w¦KESifh Cme0w¦Kac:

½kyf0w¦K ESpfckwdkY xdawGY&mrS OD;aESmufrSwpfqifh vQyfppf"mwfvdkuf cHpm;rIa0'em wpfckudk

&&Sdjcif;jzpfonf/  xkda0'emudk eHodjcif;[k uREfkyfwdkYu bmomjyefMu ukef\/

teHYonf ½kyfjzpfonfudk odyÜH½IaxmifhrS awGY&onf/

*Ëm½Hkac:teHYudk Cmeyom'? Cme0w¦Kyg&Sdaom rnfonfhowå0grqdk vufcH&,lí

tvkyfvkyfEdkifonf/

&om½Hk odkYr[kwf &om,we odkYr[kwf t&om (&om½Hk odkYr[kwf &om,we odkYr[kwf t&om (&om½Hk odkYr[kwf &om,we odkYr[kwf t&om (&om½Hk odkYr[kwf &om,we odkYr[kwf t&om (&om½Hk odkYr[kwf &om,we odkYr[kwf t&om (Taste)))))

&om½Hk[laom &om,weonf ½kyf0w¦Ktm;vHk;wGifygaom *kPfowÅd jzpfonf/

½kyf0w¦KrsdK;pHkwGif &om rsdK;pHk&SdEdkifonf/ &om,we? &om½Hkudk Zd0Sg0w¦K odkYr[kwf Zd0Sgyom'

yg&Sdaom owå0gtm;vHk;u 4if;wdkYwGifyg&Sdaom Zd0Sgyom'\ vufcH&,lEdkifaom &oudkom

vufcH&,lum cËmudk,fwGif;wGif qufvuf tvkyfvkyfEdkifonf/ owå0gwdkY\ Zd0Sgyom'wGif

ryg&Sdaom &ovufcHrIrsm;twGuf xdkowå0gwdkYwGif Zd0Sgyom'wGif ryg&Sdaom &orsm;udk
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&,lEdkifjcif; r&Sdacs/ odkY&mwGif Zd0Sgyom'wGif tyltat; awaZm"mwftm½HkcH tm½HkaMumrsm;

yg&Sdygu 4if;tm[m& wdkYonf tyltat;udk cHpm;um t&om &otjzpf rSwf,lEdkifaomfvnf;

tyltat; awaZm"mwfudk od&SdrIonf &oudk &&Sdjcif;r[kwf/ azmXAÁm½Hk [lonfh xdawGYrItm½Hk

wpfckomjzpfonf/ vlwdkYwGif tajccHtm;jzifh &o (5)yg; om&Sdonf/

tcsdK? tcsOf? tief? tcg;ESifh tom; &o(5)rsdK;udk vlwdkY\ Zd0Sg0w¦Kac: vQm\twGif;ydkif;&Sd

t&omzk (Taste Bud) onf rwlaom vQyfppfpD;aMumif; (5)rsdK;tjzpfom ajymif;ay;Edkifonf/

odkYjzpfí xdk&o (5)rsdK;rSvGJaom tjcm;aom&orsm;onf uREfkyfwdkYpm;aomufaom tm[m&rsm;

wGif yg0ifEdkifaomfvnf; 4if;wdkY\t&omudk uREfkyfwdkYrodEdkif/ &om,weac: pm;aomufzG,f&m

rsm;wGif eHeHyifuJhodkYaom t&Gufudk pm;oHk;Mu&mwGif 4if;\t&omonf xif&Sm;rIr&SdbJ

4if;\teHYudkom xif&Sm;pGmcHpm;&jcif;jzpfonf/

azmXAÁm½Hk odkYr[kwf azmXAÁm,we odkYr[kwf xdodrI (azmXAÁm½Hk odkYr[kwf azmXAÁm,we odkYr[kwf xdodrI (azmXAÁm½Hk odkYr[kwf azmXAÁm,we odkYr[kwf xdodrI (azmXAÁm½Hk odkYr[kwf azmXAÁm,we odkYr[kwf xdodrI (azmXAÁm½Hk odkYr[kwf azmXAÁm,we odkYr[kwf xdodrI (Tactile)))))

azmXAÁm½Hk ½kyf0w¦Kcsif;xdawGY&mrS vufcH&&Sdaom zdtm; odkYr[kwf yGwftm;jzpfonf/

vl\cËmudk,f ta&jym;ESifh uyfvsufatmufwGif tm½HkcH tm½HkaMumrsm;&SdaeNyD; 4if;tm½HkaMum

rsm;onf ta&jym;ay: usa&mufvmaom zdtm;udkvnf;aumif;? yGwftm;udkvnf;aumif;

vQyfppf"mwftjzpf ajymif;vJay;Ekdifonf/ azmXAÁm½Hkonf cËmudk,ftm; jyifyrS½kyf0w¦KwdkYu

vma&mufxd&mrS vufcH&aom vQyfppf"mwfyifjzpfonf/

jyifyrS vma&mufxdaomaMumifh &&Sdaomzdtm;aMumifhjzpfap? yGwftm;aMumifhjzpfap

xGufvmaom vQyfppf"mwfonf vma&mufxdaom ae&m&Sd tm½HkcHt*FgwGif vQyfppf"mwfjzpfay:

apaomaMumifh "mwfvdkufcH& onf/ xdk"mwfvdkufjcif;onf tm½HkcHt*FgrS OD;aESmuftxd

tMum;umvr&Sd awmufavQmuf? qufwdkuf "mwfvdkufjcif;jzpfNyD; OD;aESmuftwGif; qdkif&mae&m

wGif Neuron-Dendrite-Axon (NDA) zGJYpnf;yHk jzpfay:onfhtcg  cHpm;csufwpfckudk &&Sdaponf/

4if;cHpm;csufonf xdodrIudkodjcif;jzpfonf/ a0'emcHpm;rIjzpfay:aom ae&mXme? tuGmta0;

wdkYudk OD;aESmuf\qdkif&mXmersm;u wGufcsufí odaponf/
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tcef; (3)tcef; (3)tcef; (3)tcef; (3)tcef; (3)

OD;aESmufuvmyfpnf;OD;aESmufuvmyfpnf;OD;aESmufuvmyfpnf;OD;aESmufuvmyfpnf;OD;aESmufuvmyfpnf;

EsL&GefEsL&GefEsL&GefEsL&GefEsL&Gef

OD;aESmufudk EsL&GefwdkYjzifh zGJYpnf;xm;onf/ EsL&Gefonf tqD? tom;wdkY jzifh zGJYpnf;xm;aom

qHjcnfrQif\ uefYvefYjzwft0ef;\ tyHkwpfaxmifyHkyHk wpfyHkcefYom&Sdaom qJvfwpfckjzpfonf/

EsL&Gefonf OD;aESmufqJvfjzpfonf/ EsL&GefwGif cËmudk,f (Cell body) &Sdonf/ EsL&GefcËmudk,fudk

vufwifbmomjzifh qdkrm (Soma) [kac:onf/ OD;aESmufwGif;ü EsL&GefrsdK;pHk&Sdonf/ EsL&GefwGif

vufwHrsm;&Sdonf/ vufwHwGif ESpfrsdK;&Sdonf/ wpfrsdK;rSm owif;tcsuftvuf cH,laom

vufwHjzpfNyD; aemufwpfrsdK;rSm owif;udkjyefxkwfay;aom vufwHjzpfonf/ owif;vufcH

vufwHudk 'if;'½dkuf (Dendrite) [kac:onf/ owif;jzefYa0ay;aomvufwHudk tufpGef (Axon)

[kac:onf/ tcsdKUEsL&Gefrsm;onf tufpGefwpfrsdK;wnf;om yg&Sdonf/ tufpGefwpfrsdK;wnf;

yg&Sdonf EsL&Gefudk tpGef;wpfck &Sd EsL&Gef (Pseudo-unipolar Neuron)[kvnf; ac:onf/
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tpGef;wpfck&Sd EsL&Gef (tpGef;wpfck&Sd EsL&Gef (tpGef;wpfck&Sd EsL&Gef (tpGef;wpfck&Sd EsL&Gef (tpGef;wpfck&Sd EsL&Gef (Unipolar Neuron)))))

azmfjyygyHkyg EsL&GefyHkrsdK;udk tm½HkcHEsL&Gefrsm;tjzpf tm½HkcHt*Fgrsm;wGifvnf;aumif;?

ta&jym;atmufwGifvnf;aumif; ajrmufjrm;pGmawGYEdkifygonf/ tpGef;wpfck&Sd EsL&Gefrsm; (Unipolar

Neuron) rsm;onf tm½HkcHEsL&Gefrsm;jzpfMuonf/ tpGef;wpfck&Sd EsL&GefwGif tufpGefwpfrsdK;om

yg&Sdonf/ tufpGefvufarmif;rsm;\tay:wGif tjzLa&mifvufywfrsm; udkawGY&rnf/

jywfawmif;jywfawmif; ywfíywfíxm;aom tjzLa&mifvufywfrsm;udk tufpGefrsm;ay:wGif

awGYEdkifonf/ xdkvufywfjzLrsm;udk rdkuftDvif&Sdof (Myelin Sheath)[kac:onf/ rdkuftDvif&Sdof

rsm;onf EsL&Gef\vufarmif;jzpfaom tufpGeftwGif; "mwkaA'ajymif;vJrIaMumifh jzpfay:vmonfh

vQyfppfpD;aMumif;\ tjrefEIef;udk ydkíjrefqef aponf/ EsL&Gef\vufarmif; tufpGefrsm;twGif;

vQyfppfpD;aMumif; jrefqefvmjcif;onf OD;aESmuftwGif; qufoG,fa&;ydkrdkjrefqefvmjcif;jzpfonf/

OD;aESmuf\  qufoG,fa&; bmompum;onf "mwkvQyfppfpum; (Electro Chemical Language)

jzpfonf/ tpGef;wpfrsdK;&SdEsL&Gefrsm;onf qufoG,fa&;wm0efudk xrf;&Guf&aom tm½HkcHEsL&Gefrsm;

jzpfojzifh 4if;wkdY\ tufpGefvufarmif;rsm;wGif vufywfjzL rdkifbDvif&Sdof rsm;xJwGifzGJYpnf;

yg&Sdavh&Sdonf/ tufpGef vufarmif;\tzsm;wGif vufrsm;ozG,fawGY&aom tikwfrsm;rSm

4if;EsL&Gef\ ywf0ef;usif&Sd tdrfeD;csif;EsL&Gefrsm;ESifh qufvufqufoG,f&ef tikwfrsm; (Synapses)

jzpfonf/ 4if;tikwfrsm;rSwpfqifh tdrfeD;csif;EsL&Gefrsm;xHodkY 4if;xHwGif jzpfay:vmaom "mwkaA'

ajymif;vJrIrsm;udk udk,fpm;jyKrnfh "mwkypönf;rsm; xkwfvTifhay;um tdrfeD;csif;EsL&Gefonf

4if;"mwkypönf;rsm;udk vufcHcGuf toD;oD;jzifh vufcH&,lNyD; rlvEsL&Gef\ tufpGeftwGif; jzwfoef;

jzpfay:cJhaom "mwkajymif;vJrIESifh 4if;"mwkajymif;vJrIaMumifh jzpfay:vmaom vQyfppfyrmP

ajymif;vJrIwdkYudk tdrfeD;csif;EsL&Gef\ vufcHvufarmif;jzpfaom 'if;'½dkufwGif xyfwlnDpGm

jzpfay:ap&efjzpfonf/ tpGef;wpfck&Sd EsL&Gefrsm;wGif vufcHvufarmif;'if;'½dkufrsm; ryg&Sdyg/

tpGef; (2)rsdK;&Sd EsL&GeftpGef; (2)rsdK;&Sd EsL&GeftpGef; (2)rsdK;&Sd EsL&GeftpGef; (2)rsdK;&Sd EsL&GeftpGef; (2)rsdK;&Sd EsL&Gef ( ( ( ( (Bipolar Neuron)))))

tpGef; (2)rsdK;&Sd EsL&GefwGif vufcHvufarmif;jzpfaom 'if;'½dkuf (Dendrite) ESifhjzefYa0

vufarmif; tufpGef (Axon) ESpfrsdK;pvHk;yg&Sdonf/ xdkEsL&Gef rsdK;wGifvnf; Soma ac: Cell

body ac: cËmudk,f&Sdonf/ Soma cËmudk,f\ wpfzufrS vufcHvufarmif; 'if;'½dkufxGufNyD;

tjcm;wpfzufrS jzefYa0vufarmif; tufpGefxGufvmonf/ vufarmif; ESpfckpvHk;\ tzsm;ydkif;wGif
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tdrfeD;csif; odkYr[kwf 4if;wdkYqufoG,fvdkonfh tjcm;EsL&Gef odkYr[kwf qJvfrsm;udk qufoG,f&ef

awhqufikwf (Synapse) rsm;&Sdonf/

tpGef; (2)rsdK;&Sd EsL&Gefrsm;udkvnf; tm½HkcHt*FgESifh tm½HkcHpepfrsm;wGif trsm;qHk;awGY&onf/

tm½HkcHEsL&Gefrsm;onf OD;aESmufodkY wdkawmif;aomtcsdef twGif;qufoG,fEdkif&ef tm½HkcHEsL&Gefrsm;\

jzefYa0 vufarmif;rsm;wGif vufywfjzLrsm; yg&Sdavh&Sdonf/ vufarmif;rsm;ü vufywfjzL

rsm;yg&SdaomaMumifh vufarmif;rsm;twGif;wGif "mwkajymif;vJrIESifh vQyfppfajymif;vJrIrsm;

jzpfay:vmaomtcg ydkívsifjrefpGmjzpfay:apEdkifonf/ "mwkajymif;vJrI jrefqefvmjcif;onf

vQyfppfajymif;vJrI jrefqefvmjcif;yifjzpfí vQyfppf ajymif;vJrIrsm;onf tm½HkcH EsL&Gefwpfck twGif;rS

wpfcktwGif;odkY vsifjrefpGm ul;ajymif;jzpfay:um c&D;qHk;jzpfonfh OD;aESmuftwGif;&Sd oufqdkif&m

ae&mwGifyg vQyfppfpD;qif;rI qifhuJqifhuJ tMum;r&Sd? tjcm;r&Sd qufvuf jzpfay:vmaponf/

tpGef; (2)rsdK;&Sd EsL&Gefrsm;onf tm½HkcHEsL&Gefrsm; jzpfMuaomfvnf; tm½HkcHEsL&Gefwkdif;wGif

vufywfjzLyg&Sdonf[k rqdkvdk/ tcsdKUaom tpGef;ESpfrsdK;&Sd EsL&Gefrsm;onf vufywfjzL rygacs/

,ckavhvmaom tpGef;(1)rsdK;&SdEsL&GefESifh tpGef; (2)rsdK;&Sd EsL&GefwdkYudk tm½HkcHEsL&Gefrsm;tjzpf

awGY&avh&Sdonf/ tm½HkcHEsL&Gefrsm;onf tm½HkcHt*Fgrsm; zGJYpnf;yHkwGifvnf;aumif;? tm½HkcHt*Fgrsm;rS

OD;aESmufwGif;odkYqufum oG,fwef;xm;onhf vrf;aMumif;wpfavQmufwGifvnf;aumif; awGY&avh

&Sdonf/

A[dkemAftzGJYA[dkemAftzGJYA[dkemAftzGJYA[dkemAftzGJYA[dkemAftzGJY ( ( ( ( (Central Nervous System)))))

OD;aESmuf\ A[dkemAfaMumtzGJYudk EsL&Gefrsm;jzifh zGJYpnf;xm;onf/ A[dkemAfEsL&Gefrsm;onf

tm½HkcHEsL&Gefrsm;ESifhrwl uGJjym;onf/ 4if;wdkYwGif Soma (Cell body) cËmudk,f&Sdonf/ 4if;wdkYudk

twGif;EsL&Gef (Interneuron) rsm;[k ac:onf/ A[dkemAfEsL&Gefrsm; trsm;pkwGif (2)rsdK;awGYMu&onf/

wpfrsdK;rSm 4if;cËmudk,frS vufcHvufarmif;rsm;om xGuf&Sdvmaom EsL&GefrsdK;jzpfonf/
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4if;uJhodkYaom EsL&GefwdkYwGif jzefYa0vufarmif; ryg&Sday/ jzefYa0vuf armif;ryg&Sdonfudk

tpGJjyKí jzefYa0vufarmif;rJhEsL&Gef (Anaxonic Neuron) [kac:Muonf/

A[dkemAfEsL&Gefrsm;wGif awGY&avh&Sdaom tjcm;EsL&GefwpfrsdK;rSm tpGef;rsm; rsm;&SdEsL&Gef[k

ac:aom (Multipolar Neuron)rsm;yifjzpf\/ tpGef;rsm;rsm;&Sd EsL&Gefrsm;wGif wpfzufwpfcsufü

vufcHvufarmif; 'if;'½dkuf (Dendrites) rsm;ESifh wpfzufwpfcsufwGif jzefYa0vufarmif; tufpGef

(Axon)rsm;pGmyg&Sd wwfonf/ tv,fwGif cËmudk,f (Soma)u Mum;cHxm;avh&Sdonf/ vufarmif;

ESpfrsdK;pvHk;onf &Snfvsm;pGmxGufjcif;r&SdMubJ wdkwdkawmif; awmif;&dSMuonf/

vIyf&Sm;rIEsL&Gefrsm;vIyf&Sm;rIEsL&Gefrsm;vIyf&Sm;rIEsL&Gefrsm;vIyf&Sm;rIEsL&Gefrsm;vIyf&Sm;rIEsL&Gefrsm; ( ( ( ( (Motor Neurons)))))

vIyf&Sm;rIEsL&Gefrsm;udk OD;aESmufwGif;rSma&m vl\cËmudk,ftESHYtjym; wGifyg awGYEdkifonf/

xdkvIyf&Sm;rIEsL&Gefrsm;onf uREfkyfwdkYcËmudk,f\ vIyf&Sm;rI rSeforQaqmif&Guf&mwGif tc&musaom

tpdwftydkif;rsm;jzpfonf/ vIyf&Sm;rI EsL&Gefrsm;onf vIyf&Sm;rIrSeforQ\ Zmwfq&mrsm;jzpfMuonf/

uREfkyfwdkY cËmukd,f&Sd uvmyfpnf;rsm;tm;vHk;onf rdrdpGrf;&nfjzifhrdrd vIyf&Sm;EdkifpGrf;r&Sd aom

½kyf0w¦Krsm;jzpfMuonf/ vIyf&Sm;rIEsL&Gefrsm;\ ZmwfnTef;twdkif;om vIyf&Sm;rI jyKEdkifMuayonf/
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vufarmif;MuGufom;onf 4if;bmom vIyf&Sm;EdkifpGrf; r&Sd/ vIyf&Sm;rI EsL&Gefrsm;xHrS vQyfppf

nTefMum;csuf ra&mufvmcJhvQif vIyf&Sm; Edkifjcif;r&Sdaom tom;pdkifoufoufrQom jzpfonf/

odkYjzpfí vIyf&Sm;rIEsL&Gef rsm;onf cËmudk,fwGif;udk,fy vIyf&Sm;rItm;vHk;twGuf ta&;BuD;aom

tpdwf tydkif;rsm;jzpfMuonf/
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vIyf&Sm;rIEsL&Gefrsm;tm;vHk;onf tpGef;rsm;rsm;&Sd EsL&Gef rsm;jzpfMuonf/ Multipolar

Neurons rsm;jzpfMuonfh tpGef;rsm;rsm;&Sd EsL&Gefrsm;wGifvnf; cËmudk,f (Soma or Cell body)

&SdMuonf/ vIyf&Sm;rIEsL&Gefrsm;onf vlwdkY\ vufrsm;? ajcrsm;uJhodk Y aomae&mrsm;odkY

vQyfppfnTefMum;csufudkvSrf;ay;&efjzpfojzifh 4if;\vkyfief;obm0ESifh udkufnDaom yHkoP²mef

jzpfvmMu\/ tpGef;rsm;rsm;&Sd EsL&Gef (Multipolar Neuron) rsm;jzpfMuonf ESifhtnD cËmudk,f

(Soma)rS vufcHvufarmif; 'if;'½dkufrsm; eD;uyfpGm xGufvmMuaomfvnf; vQyfppfnTefMum;

csufudk jzefYa0rnfh jzefYa0vufarmif; (Axon) rSmrl a0;vHaom ae&mrsm;wGif &Sdonfh qJvfrsm;

(Target Cells) txd oGm;a&muf&ef vdkí ydkí&Snfvsm;pGm zGJYpnf;jzpfay:vm\/

þuJhodkYjzefYa0vufarmif;&Snfaom EsL&Gefrsm;onf vIyf&Sm;rIEsL&Gefrsm; jzpfMuonf/

vufywfjzLvufywfjzLvufywfjzLvufywfjzLvufywfjzL ( ( ( ( (Myelin Sheath)))))
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vufywfjzL (Myelin Sheath) udk tdkvD*dk'if'½dkqdkuf (Oligodendrocyte) ac: uvmyfpnf;

wpfrsdK;u jzefYa0vufarmif; tufpGefudk csOf;uyf&pfywf í xkwfvkyfay;onfh tdkvD*dk'if'½dkqdkuf

uvmyfpnf;onf A[dkemAfpepfwGif&Sdaom jzefYa0vufarmif;rsm;twGuf vufywfjzLxkwfvkyf

&pfywfa&;udk aqmif&Gufonf/ jyifyemAfpepf[kac:aom Peripheral Nervous System wGif&Sdaom

vufywfjzLrsm;udkrl &S0rf;uvmyfpnf; (Schwann Cell)wdkUu xkwfvkyf&pfywfay;Muonf/

tdkvD*dk'if'½dkqdkufESifh &S0rf;uvmyfpnf;rsm;onf EsL&Gef rsm;\ taxmuftuljyKuvmyfpnf;

rsm;jzpfMuonf/ vufywfjzLonf tjzLa&mif&SdaomaMumifh OD;aESmuf\ jzLaeaomtpdwftydkif;rsm;

onf vufywftjzLyg EsL&Gefrsm;pka0;&mjzpfonfudk vufcHEdkifonf/ vufywfjzLrygaom

EsL&Gefrsm;onf rD;cdk;a&mif (Gray) &SdMuí 4if;wdkYudk Gray Matter [kac:NyD; vufywfjzLyg&Sd

aom EsL&Gefrsm;udk White Matter [kac:onf/

taxmuftuljyK uvmyfpnf;rsm;taxmuftuljyK uvmyfpnf;rsm;taxmuftuljyK uvmyfpnf;rsm;taxmuftuljyK uvmyfpnf;rsm;taxmuftuljyK uvmyfpnf;rsm;

(((((Glial Cells  or Helper Cells)))))

EsL&Gefrsm;\ t"duwm0efvkyfief;rSm owif;tcsuftvuf vufcH&,ljcif;? ay;ydkYjcif;?

EdIif;,SOfjcif;? wGufcsufjcif; ponfwdkYjzpfMuonf/ þyifr vkyfief;rsm; vkyfudkifEdkifap&ef 4if;wdkYtm;
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taxmuftuljyKuvmyfpnf;ac: tulrsm;u EsL&Gefrsm;twGuf vdktyfaomMoZmrsm;udk

OD;aESmuftwGif; jzwfoef;oGm;aom qHjcnfrQifaoG;aMumi,frsm;rS &,lum EsL&Gefrsm;udk axmufyHh

ay;onf/ EsL&Gefrsm; a<uysufíaomfvnf;aumif;? vufcHvufarmif;rsm; a<uysufíaomf

vnf;aumif; jzpfusef&pfaom trdIufESifh pGefYypfypönf;rsm;udkvnf; taxmuftuljyK uvmyfpnf;

rsm;uyif odrf;qnf;um aoG;jyefaMumrsm;rSwpfqifh &Sif;xkwfay;Muonf/ þodkY oefY&Sif;a&;

vkyfief;udkvkyfudkifMuaom taxmuftuljyKuvmyfpnf;rsm;udk rdkufc½dk*vdkuf&,f uvmyfpnf;

(Micro Glial Cells) [kac:onf/

vufwifbmomjzifh Gli onf ap;uyfjcif; (Glue)[k t"dyÜm,f&um? *vdkif&,f (Glial)

[kqdkvQif wG,fuyfaeaom[k ,lqEdkifonf/ rdkufc½dk*vdkif&,fqJvfonf EsL&GefwGif wG,fuyf

aeaom uvmyfpnf; ao;ao;av;yifjzpfonf/ rdkufc½dk*vdkif&,f uvmyfpnf;onf pnfyifom,m

vkyfief; vkyfudkifonf/ rdkufc½dkuvdkif&,f uvmyfpnf;rsm;onf vufcHvufarmif; 'if;'½dkufrsm;udk

zufwG,fum qufoG,fí oefY&Sif;a&; vkyfief;aqmif&Gufonf/ taxmuftuljyK uvmyfpnf;

rsm;wGif EsL&Geftm; MoZm&,lay;aom uvmyfpnf;udk tufpx½dkqdkuf (Astrocyte) [kac:onf/

tufpx½dkqdkufonf EsL&GefESifh teD;ywf0ef;usif&Sd qHjcnfrQifaoG;aMum av;rsm;Mum;wGif

aewwfonf/ wpfzufwGif qHjcnfrQifaoG;aMumav;rsm;wGif ukwfwG,fazmuf0ifvsuf&SdNyD;

wpfzufwGif EsL&Gef\cËmudk,f (Soma)ESifh csdwfqufxm;onf/ tufpx½dkqdkufonf A[dkemAftzGJY

wGif&SdMuaom EsL&Gefrsm;twGuf MoZmaqmifMuOf;ay;&aomaMumifh OD;aESmuftwGif;wGif

tajrmuftjrm;awGY&aom taxmuftuljyK uvmyfpnf;jzpfonf/ tufpx½dkqdkufESifh rdkufc½dk

*vdkif&,fuvmyfpnf;rsm;onf A[dkemAftzGJYwGif wm0ef,laom taxmuftuljyK uvmyfpnf;

rsm;jzpfMuonf/ jyifyemAftzGJY (Peripheral Nervous System) wGif &SdMuaom EsL&Gefrsm;udk

taxmuftuljyKaeaom uvmyfpnf;rsm;onf &S0rf; (Schwann Cells)uvmyfpnf;rsm;ESifh

qufwvdkufuvmyfpnf; (Satellite Cells) rsm;yifjzpfonf/

&S0rf;uvmyfpnf;u jzefYa0vufarmif;rsm;twGuf vufywfjzL xkwfvkyf&pfywfay;NyD;

qufwvdkufuvmyfpnf;rsm;u tm½HkcHEsL&Gefrsm;\ cE¨mudk,f (Soma)wGif wG,fuyfum

taxmuftuljyKuvmyfpnf;wdkY\ tvkyfudk wlnDpGmvkyfMuonf/ taxmuftuljyKuvmyfpnf;

wdkYonf OD;aESmufwGif;&Sd "mwkaA'ywf0ef;usifudk tm;jznfhxdef;ausmif;ay;Muonf/ 4if;wdkYonf

EsL&Gefrsm;rS xkwfvkyfvdkufaom ydkwufqD,rfrsm;? a&rsm;ESifh EsL½dkx&efprpfwm (Neurotransmitter)

ac: OD;aESmufwGif;qufoG,fa&; "mwkypönf;rsm;udk odrf;,laomvkyfief;vnf; vkyfudkifMuonf

jzpfí ta&;ygaomuvmyfpnf;rsm; jzpfonf/
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EsL&Gefrsm;onf 4if;wdkYvdktyfaom MoZmudk qHjcnfrQifaoG;aMumi,frsm;rS o,faqmifvm

ay;um A[dkemAftzGJYwGif tufpx½dkqdkufwdkYu vkyfaqmifMuNyD; jyifyemAftzGJYwGif qufwvdkuf

uvmyfpnf;rsm;u vkyfaqmifMuonf/ EsL&GefESifh OD;aESmuf\ ywf0ef;usifwGif xGuf&Sdvmaom

trdIufo½dkuf&Sif;vif;a&;vkyfief;udk rdkufc½kduvdkif&,f uvmyfpnf;rsm;u vkyfaqmifMuonf/

A[dkemAf zGJYpnf;yHk&Sd jzefYa0vufarmif;rsm;wGif vdktyfaom vufywfjzLrsm;udk atmfvD*dk'if'½dkqdkuf

uvmyfpnf;rsm;u xkwfvkyf&pfywfay;NyD; jyifyemAfzGJYpnf;yHk&Sd EsL&Gefrsm;\ jzefYa0vufarmif;rsm;u

vdktyfaom vufywfjzLrsm;udk &S0rf;uvmyfpnf;rsm;u xkwfvkyf&pfywfay;onf/
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odkYjzpfí EsL&Gefrsm;onf 4if;wdkY\t"duvkyfief;ESpfckjzpfaom (1) qufoG,fa&;? (2)

wGufcsufcsdefqa&;vkyfief;wdkYudk ylyifaomur&SdygbJ aqmif&GufEdkifMujcif;jzpfonf/ EsL&Gef\

tvkyfvkyfyHkESifhywfoufí ydkrdkod&Sd em;vnfvmap&ef EsL&Gef\cËmudk,f (Soma)udk avhvm&ef

vdkonf/

EsL&Gef\cËmudk,fEsL&Gef\cËmudk,fEsL&Gef\cËmudk,fEsL&Gef\cËmudk,fEsL&Gef\cËmudk,f

(((((Soma)))))

EsL&Gef\cËmudk,fudk vufwifbmomjzifh Soma [kac:onf/ qdkrm\ t"dyÜm,fonf

t*Fvdyfbmomjzifh Cell Body jzpfonf/ qdkrmonf puf½HkBuD; wpf½HkuJhodkYjzpfonf/ qdkrmwGif

4if;\udk,fydkifpGrf;tifxkwfvkyfaom puf½Hki,frsm;vnf;yg&Sdonf/ pMu0VmteEÅwGif pGrf;tif

(Energy)onf t"dutusqHk;jzpfonf/
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pMu0VmwpfckvHk;onf pGrf;tifXmeBuD;jzpfNyD; pGrf;tifonf yHkoP²mef (Form) trsdK;rsdK;

ajymif;vJjzpfwnfEdkifonf jzpfí uREfkyfwdkYrsufvHk;jzifh jrifEdkifpGrf;r&Sdaom pGrf;tifrsdK;pHk&Sdovdk

pGrf;tifudk ½kyf0w¦K (Material) toGifjzifh jrif&onfvnf;&Sdonf/ þteEÅpMu0VmwGif rnfonfh

ajymif;vJrIrsdK;udkrqdk jzpfvmapEdkif&ef pGrf;tifvdktyfonf/ qdkrmonf 4if;\ vkyfief;rsm;udk

vkyfudkif&ef vdktyfaompGrf;tifudk csufvkyfxkwfvkyf&ef pepfrsm;yg&Sdonf/ ukefMurf;udk

qHjcnfrQifaoG;aMumav;rsm;u o,f,lvmay;rnfjzpfNyD; qdkrmu oHk;pGJrnfhukefMurf;onf

uREfkyfwdkYpm;aomufonfhtm[m&rsm;wGif yg0ifonfh MoZmjzpfaom oMum; (Sugar)ESifh tqD

(Fat) armfvDusL; uvmyfpnf;rsm;yifjzpfonf/

Soma wGif; tvkyfvkyfyHkwGif; tvkyfvkyfyHkwGif; tvkyfvkyfyHkwGif; tvkyfvkyfyHkwGif; tvkyfvkyfyHk

Soma wGif Cytoplasm ESifh Nucleus wkdY&Sdonf/ Nucleus wGif Nucleolus yg&SdNyD;

4if;xJwGif c½dkrdkZkef; (Chromosome) rsm;&Sdonf/ c½dkrdkZkef; (46)ck&Sdonf/ c½dkrdkZkef;rsm;onf

DNA udk acGxm;jcif; jzpfonf/ DNA \twGif;tom; tpDtpOf (Sequence)onf Gene

jzpfonf/ Nucleolus wGif Ribosome udk xkwfvkyfonf/ EsL&Gef Cytoplasm wGif Cytosol ac:

a&ESifhwlaom t&nfESifh tjcm; Organelle ac: r[mtPkZD0 ypönf;rsm; yg0ifonf/ 4if;r[mtPkZD0

ypönf;rsm;wGif rdkufwdkuGef;'&D;,m; (Mitochondria) tvkyfvkyfyHkudk avhvmrnfjzpfonf/

EsL&Gefuvmyfpnf; wpfck\ vkyfief;rsm;vkyfudkifjcif;onf Gene rS vrf;nTefcsufrsm;ESifhom

vkyfudkifjcif;jzpfonf/

Gene u vrf;nTefcsufvmvQif DNA udk 4if;vrf;nTefcsufudkazmfaqmifrnfh r[mtPkZD0

ypönf; (Organelle) qDodkY oauFw (Signal) ydkYvTwf\/ Ribosome qDodkY ydkYvTwfaom

oauFwonf Nucleus \ 'kwd,tumwGif&Sdaom Pore rsm;rSwpfqifh Ribosome rsm;qDodkY

a&muf\/ Ribosome onf DNA \ oauFwudk &&Sdaomtcg 4if;\vkyfief;udk pwif\/

4if;\vkyfief;onf EsL&Gefvkyfief;rsm;twGuf vdktyfaomy½dkwdef;rsm; xkwfvkyfjcif;jzpfonf/

EsL&Gef\vkyfief;onf qufoG,fa&;ESifh wGufcsufa&;jzpfonf/ qufoG,fa&;ESifh

wGufcsufa&;vkyfief;rsm;rSm pdwfvkyfief; (5)rsdK;jzpfonfh qifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;?

usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm; pOf;pm;jcif;ESifh qHk;jzwfcsufcsjcif;wdkYjzpfygonf/ 4if;wdkYonf

EsL&GefwdkY\ t"duvkyfief;rsm;jzpfygonf/ EsL&Gefonf xdkvkyfief;rsm;udkvkyf&mwGif wpfckESifh

wpfckqufoG,f&onfh qufoG,f&mwGif toHk;jyKaom aomhrsm;&Sdonf/ EsL&Gefwpfckonf
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tjcm;EsL&Gefwpfck\ aomhudkzGifhvdkufrS zGifhay;rS tdrfeD;csif; EsL&Gef (tjcm;EsL&Gef)onf

qufvuftvkyfvkyf\/ tvkyfudkvufqifhurf; &,l\/ qufvkyf\/ xdkYaMumifh xkdaomhrsm;udk

EsL&GefwdkYtwGif;wGifyif xkwfvkyfum xyfrHqufoG,fonfh EsL&GefwHcg;aygufrsm;udk zGifhay;onfh

aomhrsdK;pHk xkwfvkyf&onf/ EsL&GefwGif wHcg;aygufrsdK;pHk&Sd&m aomhrsdK;pHkxkwfvkyf&efvdkonf/ xdkaomh

rsm;udk EsL&dkx&efprpfwm (Neurotransmitter) rsm;[kac:onf/ EsL½dkx&efprpfwmrsm;udk

EsL&GefwpfvHk;u 4if;\twGif;wGif xkwfvkyfum jzefYa0vufarmif;rSwpfqifh 4if;qufoG,fí

tvkyfvkyfvdkonfh tjcm;EsL&Gef\ vufcHvufarmif; 'if;'½dkuf (Dendrites)rsm;wGif&Sdaom

wHcg;aygufrsm;udk EsL&Gefx&efprpfwm aomhtrsdK;rsdK;udkoHk;í zGifhvdkufjcif;jzifh 'kwd,EsL&Gefonf

yxrEsL&GefESifh tvm;wl vkyfief;udk qufvufvufqifhurf;vkyfudkifay;onf/ þenf;jzifh

EsL&Gefrsm;onf wpfckuvufcH&&Sdxm;aomtvkyfudk aemufEsL&GefwpfckodkY vufqifhurf;um

qufíqufí vkyfudkifapjcif;jzifh tm½HkcHEsL&Gefrsm;rS&&Sdaom jrifjcif;? Mum;jcif;? eHjcif;?

t&om&Sdjcif;? xdawGYjcif;ponfh owif;tcsuftvufrsm;udk vufqifhurf;um OD;aESmuftwGif;&Sd

qdkif&mae&mrsm;odkY qufvuftvkyfay;um vkyfudkifaponf/

odkYjzpfí DNA \ Signal udk &&Sdxm;aom Ribosome onf EsL½dkx&efprpfwm

rsm;jzpfvmrnfh y½dkwdef;rsm; xkwfvkyfay;&ef wm0ef&Sdaom r[mtPkZD0ypönf; (Orgnelle)

jzpf&m Signal &onfESifh qdkif&my½dkwdef;udk  xkwfvkyfonf/ Ribosome onf tvHk;oP²mef&SdNyD;

4if;onf Nucleus ESifh rvSrf;rurf;&Sd Endoplasmic Reticulum ac: ER \ zGJYpnf;yHkeH&HwGif&Sdaom

taygufrsm;wGif uGufwdoGm;a&mufydwfqdkYwG,fuyfvsuf&Sdonf/

tu,fí wG,fuyf&if; EsL&Gefx&efprpfwmjzpfvmrnfh y½dkwdef;rsm;udk Ribosome rS

xkwfvkyfonfh xkwfvkyfvdkufaom y½dkwif;onf ER \ eH&H taygufESifh qufxm;aomaMumifh

ER wGif;odkY vG,fulpGm0ifa&mufum ER \ Channel rsm;onf 4if;y½dkwdef;rsm;\ vrf;aMumif;?

vrf;nTefozG,f qufoG,fa&;vrf;aMumif;rsm;jzpfvmNyD; xdk ER vrf;aMumif;rsm;\tqHk;odkY

c&D;qufMu&onf/ ,ck Ribosome rsm;uyfaeaom ER onf Ribosome tvHk;i,fav;rsm;

ajrmufjrm;pGmwG,fuyfaeMuaomaMumifh 4if;\rsufESmjyifonf Murf;oa,mif jzpfaeonfudk

tpGJjyKí Rough ER [kac:onf/ Rough ER ESifh wpfqufwnf; &Sdaom zGJYpnf;yHk Organelle

onf ER ½dk;½dk; odkYr[kwf Smooth ER jzpfonf/ Smooth ER \eH&HwGif Ribosome

rsm;wG,fuyfaejcif;r&Sdonfhtjyif tayguf (Pore) rsm;vnf; r&Sday/ y½dkwdef;rsm;onf RER rS
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SER okdY c&D;qufMuum SER rS Vesical ac:tcGHtkyfjcif;udk vkyfudkifay;vdkufum 4if;ylazmif;

tcGHtwGif; a&muf&SdoGm;aom y½dkwdef;rsm;onf SER rS xGufcGmí Golgi Apparatus ac:

tjcm; Organelle wpfckodkY c&D;quf\/ SER onf uvmyfpnf;tcGH (Membrane) twGuf

vdktyfaom tPkZD0ypönf;rsm;udk xkwfvkyfay;onfhtjyif EsL&Gefuvmyfpnf;twGif; 0ifa&muf

vmEkdifonfh ydk;rTm;rsm;ESifh tqdyftawmufrsm;udk zsufqD;ypfEdkifonfh "mwkypönf;rsm;udkvnf;

xkwfvkyfonf/

SER rS xGufvmaom y½dkwdef; Vesicle rsm;onf Golgi Apparatus odkY 0ifa&mufvm

Muonf/ Golgi Apparatus \vkyfief;onf a&muf&Sdvmaom a,bk,s y½dkwdef;rsm;udk 4if;wkdY

toD;oD;oGm;a&mufrnfh ae&mtoD;oD;ESifh 4if;wkdYqufvufvkyfudkif&rnfh rwlnDaomvkyfief;rsm;

twGuf ydkí Specific jzpfatmif jyKjyifay;jcif;? 4if;wdkYqufvuf oGm;a&mufrnfh ae&mrsm;odkY

aumif;rGefpGm a&muf&Sda&;twGuf vdktyfaom t&H"mwkypönf;rsm; (Passport) wdkYudkyl;wGJay;jcif;

wdkYudkvnf; vkyfudkifonf/ NyD;aemuf c&D;pOftoD;oD;twGuf tqifoifhjzpfvmNyD;aom

y½dkwdef;rsm;udk Vesicle ac: ylazmif;tdwfrsm;twGif;odkY xnfhoGif;í xkyfydk;onf/ Vesicle

rsm;onfvnf; wpfck ESifhwpfck t&nftaoG; *kPfowådrwl/ 4if; Specific Protein wdkY qufvuf

oGm;a&mufMurnfhc&D;ESifh vrf;qHk;ESifhaomfvnf;aumif;? vrf;ckvyfESifh vrf;qHk;wGifvkyfudkifMu&rnfh

vkyfief;rsm;ESifhaomfvnf;aumif; qDavsmfrnfh vdkufavsmnDaxG&Sdonfh Vesicle trsdK;rsdK;

vdktyfonf/  Golgi Apparatus onf þvkyfief;udkvkyfonfh Organelle jzpfonf/

Vesicle rsm;twGif;&Sd Neurotransmitter rsm;onf qdkif&m Neuron wGif jzpfay:vmrnfh

Action Potential nTefMum;onfhtwdkif; qufvufaqmif&GufEdkif&ef Synaptic Terminal wGif

apmifhqdkif;\/

EsL&GeftwGif;&Sd Golgi Apparatus rS xkwfvkyfay;vdkufaom Vesicle rsm;onf EsL&Gef\

qdkufwdkqdk; (Cytosol)ac: "mwfqm;&nfywf0ef;usifwGif;odkY 0ifa&mufvmNyD; 4if;"mwfqm;&nf

wGif;wGif wnf&Sdvsuf&Sdaom Organelle wpfrsdK;jzpfonfh Microfilament ac: rmaMumonfh

t&dk;Ekrsm;jzifh wnfaqmufxm;onfh Miicrotubule  [kac:onf/ EsL&GeftwGif; oGm;vma&;

Bus Line rsm;udkoHk;í EsL&Gef\cËmudk,f (Soma)rS xGufcGmum jzefYa0vufarmif; tufpGef

(Axon)twGif;&Sd Microtubule Bus vdkif;rsm;twdkif; jzefYa0vufarmif; tufpGef\ tzsm;&Sd

awhqufikwfrsm;em;odkY a&muf&Sdpkpnf;aeMuonf/
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Golgi Apparatus rS xGuforQtm;vHk;wdkYonf tufpGef\ tzsm;&Sd awYqufikwfrsm;

qDodkYom OD;wnfoGm;Mujcif;r[kwfbJ Golgi Apparatus rS xGufvmaom Vesicle rsm;wGif

Peroxisome Vesicle rsm;onf umuG,fa&; Vesicle rsm;jzpfí EsL&Gef\ ae&mtESHYwGif

ae&m,lrnfjzpfonf/ Peroxisome Vesicle onf EsL&GeftwGuf tqdyftawmufjzpfrnfh

"mwkypönf;rsm;udk 0g;rsdKum "mwfjy,fatmif vkyfEdkifonfh Catalase ac: "mwkypönf;yg0ifonf/

4if;"mwkypönf;udk Golgi Apparatus u xnfhoGif;ay;vdkuf jcif;jzpfonf/ Lysosome Vesicle

onf 0g;rsdK acszsufa&; y½dkwdef; Vesicle jzpfonf/ Lysosome onf EsL&Gef\ tpmtdrf

yifjzpfonf/ Lysosome onf tqD (Lipids)rsm;? umAdk[dkufN'dwfrsm;ESifh y½dkwdef; rsm;udk Polymer

ac: twGJvdkufyl;aygif;xm;onfh zGJYpnf;yHkrsm;b0rS Monomer ac: Single Structure wpfckwnf;

zGJYpnf;yHktxd acszsufonf/ þodkY wpfppD wpfckcsif; Monomer b0odkY a&mufvmaom Lipid

rsm;? Carbohydrate rsm;ESifh y½dkwdef;rsm;udk EsL&Gef\ uvmyfpnf; twGif;&Sd tpdwftydkif;

Organelles rsm;tm;vHk;u vdktyfovdk toHk;jyKEdkifap&efjzpfonf/ xkdYtjyif Lysosome Vesicle

rsm;onf EsL&GeftwGif;&Sd tdkrif;&ifha&mfí csKyfNidrf;oGm;aom r[mtPkZD0ypönf; (Organelle)rsm;\

MuGif;useftpdwftydkif; (Debris) rsm;udkyg 0g;rsdKum jyefvnfí toHk;jyKí&aom "mwkypönf;rsm;

tjzpf ajymif;vJay;\/ Lysosome onfvnf; umuG,fa&;wm0ef udk xrf;aqmifonf/ Lysosome
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rsm;onf EsL&GeftwGif;odkY 0ifa&mufvmEdkifaom bufwD;&D;,m;rsm;ESifh tjcm;aom tPkZD0

ydk;rsm;udk wdkufckduf0g;rsdKzsufqD;ypfonf/

odkYjzpfí Golgi Apparatus rS xkwfvkyfay;aom Vesicle trsdK;rsdK;wGif EsL½Gefx&efprpfwm

(Neurotransmitter) wm0efudkom ,lMurnfh Vesicle rsm;onf tufpGef (Axon)\ tzsm;&Sd

Synapses awhqufikwfrsm;odkY oGm;a&mufpk½Hk;aomfvnf; Vesicle rsm;onf olYwm0efESifhol

oifhavsmf&mae&mrsm;odkY EsL&Gef\ Bus Line rsm;jzpfaom Microtubules rsm;rSwpfqifh

a&muf&Sdae&m,lxm;Muukef\/

EsL&GefwGif;&Sd pGrf;tifxkwfvkyfpuf½HkEsL&GefwGif;&Sd pGrf;tifxkwfvkyfpuf½HkEsL&GefwGif;&Sd pGrf;tifxkwfvkyfpuf½HkEsL&GefwGif;&Sd pGrf;tifxkwfvkyfpuf½HkEsL&GefwGif;&Sd pGrf;tifxkwfvkyfpuf½Hk

Mitochondria ac: ac: ac: ac: ac: Power House

EsL&Gef\cËmudk,f qdkrmtwGif;wGif tpdwftydkif;rsm;pGm&Sdonfhteuf EsL&Geftm; tvkyfvkyf

Edkifap&ef pGrf;tifaxmufyHhay;xm;aom "mwftm;ay;puf½Hki,frsm;taMumif;udk OD;pGmavhvmrnf/

EsL&GefcËmudk,fwGif;&Sd "mwftm;ay; puf½Hki,frsm;udk t*Fvdyfvdk rdkufwdkuGef;'&D;,m; (Mitochondria)

[kac:onf/ rdkufwdkuGef'&D;,m;onf tdwfcGH(2)xyfjzifh wnfaqmuf xm;onfhtjyif tdwfcGH

(Outer Sac) ESifh twGif;tdwfcGH (Inner Sac)[lí wpftdwfcGHay:wpftdwfcGH xyfí jzpfwnfae\/
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twGif;tdwfcGHonf "mwkaA' "mwfjyKrIjzpfpOfrsm; jzpf&mae&mjzpfonf/ xdk"mwkaA'

"mwfjyKrIjzpfpOfrsm;rS pGrf;tifxkwfpuf (Energy Generator) [k ac:Edkifaom tuf'DEdkpif;

x½dkifazmhpzdwf (Adenosine Triphosphate)ac: "mwkzGJ Ypnf;yHk armfvDusL;wpfrsdK;udk

xkwfvkyfonf/ tuf'DEdkpif;x½dkifazmhpzdwfudk t*Fvdyfvdktwdkaumuf ATP [kac:onf/ ATP udk

tuf'DEdkpif; armfvDusL;wGif azmhpzdwf (3)vHk;wG,fuyfum yl;wGJí (Bonding) jzpfí zGJYpnf;xm;

onf/ azmhpzdwfoHk;vHk;&Sdaom tuf'DEdkpif;udk tuf'DEdkpif;x½dkifazmhpzdwf [kac:jcif;jzpfonf/

EsL&GefcËmudk,ftwGif;&Sd pGrf;tifpuf½Hkjzpfaom rdkufwdkuGef'&D;,m;\ twGif;tdwfcGH (Inner

Sac)wGif "mwkaA'"mwfjyKrIrsm; jzpfay:vmap&ef rdkifwdkuGef;'&D;,m;\ tjyiftdwfcGHonf

uREfkyfwdkYpm;vdkufaom tm[m&rsm;wGifygonfh MoZmjzpfonfh oMum;ESifhtqD armfvDusL;rsm;udk

vufcH&,lonf/ rdkifwdkuGef;'&D;,m;onf pGrf;tifjrifhonfh oMum;ESifhtqD armfvDusL;rsm;udk

vdktyfonf/ xdkaMumifh uREfkyfwdkY\aeYpOf pm;oHk;rIwGif oMum;ESifh tqDrsm;udk vdktyfoavmuf

pm;ay;&efvdkonf/ odkYrSom uREfkyfwdkYwGif MoZm&Sdrnf/ MoZmr&SdvQif pGrf;tif r&SdEdkif/ pGrf;tifr&SdvQif

uvmyfpnf;rsm; aumif;pGmtvkyfrvkyfEdkif/ MoZm&SdrSom tvkyfvkyfEdkifrnf/

rdkufwdkuGef;'&D;,m;rS oMum;ESifhtqDrsm;udk tvHk;vdkuftcJvdkuf &,ljcif;r[kwfbJ

oMum;ESifhtqDwdkYudk tao;i,fqHk;tydkif;tptxd acszsuf (Breakdown) NyD;rS vufcH&,ljcif;

jzpfonf/ oMum;ESifhtqDwdkY\ tao;qHk; tpdwftydkif;wdkYonf atmufpD*sif? [dkufN'dK*sifESifh

umAGefrsm;om jzpfMuonf/ oMum;rSay;EdkifaompGrf;tifxuf tqDuay;EdkifaompGrf;tifonf

(2) q ydkrsm;onf/

rdkufwdkuGef;'&D;,m;\ twGif;tdwfcGHESifh tjyiftdwfcGHMum;ae&mudk tay:,Htumae&m

(Membrane Space) [kac:onf/ tay:,Htumae&monf tjyiftdwfcGHESifheH&Hudk jzwfvmaom

atmufpD*sifudk vufcHxm;onf/ tjyiftdwfcGHonf atmufpD*sifESifh umAGef'dkifatmufqdk'fwdkY

jzwfoef;oGm;vmí&aom tcGHjzpfonf/ xdkYjyif acszsuf (Metabolize) vkyfxm;NyD;aom oMum;ESifh

tqDrsm;jzpfonfh umAGef? atmufpD*sifESifh [dkufN'dK*sifwdkY jzwfoef;0ifa&mufEdkifonf/ tjyif

tdwfcGHudk jzwfoef;0ifa&mufvmaom acszsufxm;aom oMum;ESifhtqDarmfvDusL;rsm;onf

tay:,Htumae&mtwGif;odkY 0ifa&mufvm\/ twGif;tdwfcGHESifh tjyiftdwfcGHMum; tay:,H

tumae&m (Membrane Space)[kac:onf/

rdkufwdkuGef;'&D;,m;ac: pGrf;tifpuf½Hk\t"duvkyfief;rSm tuf'DEdkpif; x½dkifazmhpzdwf

(Adenosine Triphosphate) xkwfvkyf&efjzpfonf/ EsL&Gefuvmyfpnf;tygt0if rnfonfh

uvmyfpnf;wGifrqdk rdkufwdkuGef;'&D;,m;ygonf/ uvmyfpnf;rsm;onf tuf'DEdkpif; x½dkifazmhpzdwf

udk toHk;jyKí tiftm;&,lum 4if;wdkY\vkyfief;rsm;udk vIyf&Sm;aqmif&Guf&onf/
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tjyiftcGHudk jzwfoef;um tay:,Htumae&mtwGif;odkY a&muf&Sd vmaom acszsuf

(Metabolize) xm;NyD;aom oMum;? tqD? MoZmrsm;ESifhtwl atmufpD*sifwdkYonfvnf;

twlwuGjzwfoef;a&muf&Sdaeonf/ xdkYaMumifh umAGef? atmufpD*sifESifh [dkufN'dK*sifwdkYudk

jyifyMoZmrsm;[k em;vnfEdkifonf/ xdkacszsufNyD; jyifyMoZmrsm;onf tay:,Htumae&m

(Membrane Space) twGif;wGif uvmyfpnf;NydKuGJrIjzpfMu&\/ uvmyfpnf;NydKuGJNyD;jzpfpOfwGif

oMum;ESifhtqDarmfvDusL;rsm; NydKuGJum ydkrdkao;i,faom umAGef? atmufpD*sif? [dkufN'dK*sif

trIefrsm;tjzpf wpfppDuGJxGufvmMuonf/ tpmacsjcif;udk Digestion [kac:onf/

acszsufNyD;tpmrsm;jzpfaom oMum;ESifh tqDwdkYudk umAGef? [dkufN'dK*sif? atmufpD*sif? [dkufN'dK*sif

tdkif;,Gef;rsm;? tDvufx&Gefrsm;tjzpf xyfrHacszsufjcif;udk (Metabolism) jzpfpOf[kac:onf/

[dkufN'dK*sif zGJYpnf;yHkyg tDvufx&Gefrsm;onf jyKwfxGufum rlv[dkufN'dK*sifonf [dkufN'dK*sif

tdkif;,Gef; H+ tjzpfodkY a&mufonftxd NydKuGJMuonf/ þjzpfpOfudkvnf; acszsufjcif; odkYr[kwf

NydKuGJjcif;jzpfpOf (Metabolism) [kac:onf/

tm[m&Z½kyfcsufvkyfjcif;tm[m&Z½kyfcsufvkyfjcif;tm[m&Z½kyfcsufvkyfjcif;tm[m&Z½kyfcsufvkyfjcif;tm[m&Z½kyfcsufvkyfjcif;
Metabolism

tpm tm[m&wdkYudk wHawG;u pwiftpmacsonf/ NyD;aemuf tpmtdrfuacsonf/

NyD;aemuf tlwdkYuacsonf/ tlodrfrsm;twGif;wGif tm[m&rsm;onf tvGefao;i,faom trIef

trTm;rsm; tjzpfodkYa&mufonf/ tlodrfeH&HwGif tvGefao;i,faom pkyfcGufuav;rsm;yg&Sdonf/

4if;pkyfcGufuav;rsm;onf qHjcnfrQifaoG;aMumuav;rsm;ESifh qufoG,faeonf/ tlodrfwGif;&Sd

tvGefao;i,faom tm[m&rsm;rSm umAdk[dkufj'dwfrsm;? tom;ig;rsm;rS &&Sdaom y½dkwif;

tom;"mwfrsm;ESifh tqDrsm;jzpfonf/ umAdk[dkufN'dwf? y½dkwif;? tqDrsm;onf pkyfcGufrsm;udk

jzwfoef;í qHjcnfrQifaoG;aMumrsm;twGif;odkY pD;0ifonf/ umAdk[dkufj'dwfonf Insulin

tultnDjzifh MuGufom;uvmyfpnf;rsm;twGif;odkY 0ifa&mufonf/ tqDwdkYonf qHjcnfrQif

aoG;aMumrsm;twdkif; vdkufygoGm;um tonf;odkYa&muf&Sdonf/ tonf;wGifvnf;aumif;

Skeleton Muscle rsm;wGifvnf;aumif; 4if;tqDwdkYudk Glycogen tjzpf ajymif;vJodrf;qnf;

xm;onf/ Glycogen onf oMum;yifjzpfonf/ y½dkwif;wdkYudk trDEdktufppftjzpf acszsufum

trDEdktufppfonf Acetyl-CoA tjzpf ajymif;vJum uvmyfpnf;twGif;odkY 0ifonf/

tm[m&Z½kyf csufvkyf&mwGif tqifh (3)qifh&Sdonf/ (1) Glycolysis (2) Kreb's Cycle ac:

Citric Acid Cycle  (3) Electron Transport Phosphorylation [líjzpfonf/
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(1)(1)(1)(1)(1) Glycolysis (oMum;NzdKcGJjcif;)(oMum;NzdKcGJjcif;)(oMum;NzdKcGJjcif;)(oMum;NzdKcGJjcif;)(oMum;NzdKcGJjcif;)

Glycolysis ac: oMum;NzdKcGJjcif;wGif tqifh (10)qifh yg&Sdonf/ 10 Reaction Glycolysis

[kvnf; odMuonf/ 4if;wdkYrSm

(1) Glucose

(2) Glucose - 6 - phosphate

(3) Fructose-6-phosphate

(4) Fructose-1, 6-bisphosphate

(5) Dihydroxyacetone Phosphate ESifh Glyceraldehyde 3-phosphate

(6) Glyceraldehyde 3-phosphate

(7) 1, 3 - bis-Phosphoglycerate

(8) 3-Phosphoglycerate

(9) 2-Phosphoglycerate

(10) Phosphoenolpyruvate (PEP)

(11) Pyruvate

wdkYtjzpf tqifhqifhNydKuGJvmMuonf/ ykHwGifMunfhyg/

Pyruvate tqifhodkYa&mufvQif oMum;NydKuGJjcif; NyD;qHk;onf/ Pyruvate tqifhodkYa&muf&ef

atmufpD*sifrvdktyf/ Pyruvate tqifhodkY atmufpD*sifrvdkbJa&muf&Sdvmjcif; Anaerobic

Process [kac:onf/  Pyruvate Glycolysis wGif ATP (2)vHk; t&if;jyKí (4)vHk; jyefvnf

&&Sdum tom;wif ATP (2)vHk;&&Sdonf/ cËmudk,f ½kwfw&ufvIyf&Sm;jcif;rsm;twGuf Pyruvate

jzpfpOfrS &&Sdaom tm[m&Z½kyf ATP udk oHk;onf/

Glycolysis jzpfpOfudk aumif;pGmem;vnfEdkif&ef atmufygwdkYudk od&efvdkonf/

(1) NAD+ onf Coenzyme jzpfNyD; 4if;rS Electron qHk;½IH;um Oxidation jzpfEdkifonf/

(2) NAD+ Oxidation jzpfvQif NADH tjzpfodkYa&mufonf/ NADH ESifhtwl

pGrf;tm;jrifh Electron &Sdaeonf/

(3) ADP (Adenosine Diphosphate) onf Adenosine ESifh Phosphate (2)vHk;wGJ

jzpfonf/ jyifyrS pGrf;tif&&Sdygu aemufxyf Phosphate wpfvHk;ESifhaygif;um

ATP (Adenosine Triphosphate) tm[m&Z½kyf jzpfvmonf/p

a'gotavsmuf vIyf&Sm;jcif;rsm;wGif Glycolysis rS&&Sdaom pGrf;tifjzifh rvHkavmufvQif

Pyruvate onf Mitochondrion twGif;odkY 0ifonf/ Mitochondrion twGif;wGif jzpfay:aom

pGrf;tiftm[m&Z½kyf ATP csufvkyfjcif; jzpfpOfudk Kreb's Cycle odkYr[kwf Citric Acid Cycle

[kac:onf/
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Kreb's Cycle  odkYr[kwf odkYr[kwf odkYr[kwf odkYr[kwf odkYr[kwf Citric Acid Cycle

Pyruvate onf Mitochodrion \ Matrix twGif;wGif qufvuf"mwfjyK&mwGif a&SUOD;pGm

CoA ? NAD+ wdkYESifhyl;aygif;onf/ Pyruvate wGif umAGef (3)vHk;&Sdonf/  NAD+ onf Pyruvate
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\ umAGefwpfvHk;udk xkwf,lum atmufpD*sifESifh aygif;apNyD; umAGef'dkifatmufqdkuftjzpf

xkwfvdkufonf/ Pyruvate \ usefumAGef (2)vHk;ESifh CoA wdkYwGJum Acetyl CoA jzpfvmonf/

þtqifhudk Preparatory Step [k ac:onf/ Acetyl CoA onf Matrix wGif Oxaloacetate

ESifh aygif;pyfonf/ Oxaloacetate onf umAGef (4)vHk;&Sdonf/ Acetyl CoA \ umAGef (2)vHk;ESifh

Oxaloacetate \ umAGef (4)vHk;aygif;um umAGef (6)vHk;&Sdonfh Citrate jzpfvmonf/

Acetyl CoA

Pyruvate Citrate

Citrate onf Aconitase Enzyme aMumifh Dehydrate a&qHk;½HI;NyD; Cis-Acontinate

jzpfvmonf/ Cis-Acontinate onf Aconitase Enzyme aMumifhyif Hydrate jzpfí a&jyef&um

Iso-Citrate jzpfvmonf/ Iso-Citrate onf Iso-Citrate Dehydrogenase Enzyme aMumifh

vnf;aumif;? xdktcsdefwGif 0ifa&muf"mwfjyKaom NAD+ aMumifhvnf;aumif; Oxalosuccinate
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tjzpfodkY ajymif;onf/ xdkjzpfpOfwGif NAD+ onf Oxidation jzpfum NADH tjzpfodkYa&mufonf/

Oxalosuccinate onf Iso-Citrate Dehydrogenase Enzyme aMumifhyif umAGefwpfvHk;qHk;½Hk;um

umAGef'dkifatmufqdkuftjzpf xGufoGm;NyD;aemuf α−Ketoglutarate tjzpfodkY ajymif;vJonf/

α−Ketoglutarate onf α−Ketoglutarate Dehydrogenase Enzyme aMumifh Succinyl-CoA

jzpfvmonf/ Succinyl-CoA udk ADP vma&mufyl;aygif;um ATP wpfvHk;jzpfay:vmNyD;

Succinate tjzpfodkY ul;ajymif;onf/ Succinate onf Succinate Dehydrogenase Enzyme

aMumifh Fumarate jzpfvmonf/ xdkjzpfpOfwGif FAD+ 0ifa&muf"mwfjyKum FADH2 jzpfvmonf/

Fumarate onf Fumarase Dehydrogenase Enzyme aMumifh Malate jzpfvmonf/

xdkjzpfpOfwGif Fumarate onf Hydrate jzpfum a&&&SdNyD;rS Malate jzpfonf/ Malate onf

NAD+ ESifh "mwfjyKí NAD+ onf NADH tjzpf ajymif;vJoGm;NyD; Malate onf Oxaloacetate

tjzpfajymif;vJonf/ xdkYaMumifh Kreb's Cycle wGif Oxaloacetate onf oHo&mvnfum

xGuf&SdaeNyD; Mitochondrion \ Matrix twGif;odkY 0ifa&mufvmaom Acetyl CoA (2)vHk;wdkif;ESifh

0ifa&muf"mwfjyKjcif;jzifh Kreb's Cycle jzpfpOfrS NADH (6)vHk;? FADH2 (2)vHk;? CO2 (4)vHk;ESifh

ATP (2)vHk; wdkYudk xkwfvkyfay;onf/

Kreb's Cycle
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cE¨mudk,fwGif; tm[m&Z½kyfjzpfay:yHkudk "mwkaA' nDrQjcif;udk atmufygtwdkif;

a&;om;Ekdifonf/

C6H12O6 +  6O2  =  6CO2 + 6H2O + 36ATP ( Energy)

Glycolysis wGif NADH (2)vHk;? Preparatory Step wGif NADH (2)vHk; xkwfvkyfcJhNyD;

aomaMumifh Kreb's Cycle wGif xGuf&Sdaom NADH (6)vHk;jzifh aygif;vQif pkpkaygif; NADH

(10)vHk; &&Sdxm;NyD; pkpkaygif; FADH2 rSm (2)vHk;&&Sdxm;NyDjzpfonf/ NADH (10)vHk;ESifh FADH2

(2)vHk;wdkYonf pGrf;tiftvGefrsm;aom Electron ESifh Hydrogen Ion rsm;udk o,faqmifxm;onf/

4if;wdkYonf oMum;NydKuGJjcif;rS tm[m&Z½kyf ATP csufvkyfjcif;\ wwd,jzpfpOfjzpfonfh Electron

Transport Phosphorylation odkY 0ifa&muf\/

Electron Transport Phosphorylation

Electron Transport Phosphorylation onf Mitochondrion \ twGif;&Sd Inner

Membrane \ Cristae wGif jzpfay:onfhjzpfpOfjzpfonf/ Cristae onf Inner Membrane

\ twGif;csdKifh0ifaeaom eH&Hjzpfonf/ Cristae \ Membrane wGif Electron Transport

Chain [kac:aom Protein twGJrsm;&Sdonf/ 4if;wdkYwGif Hydrogen Ion Channel Protein

rsm;tjzpf (1) NADH Dehydrogenase  (2) Cytochrome bc-1 (3) Cytochrome Oxidase

wdkYudk awGY&rnf/

(1) NADH Dehydrogenase onf NADH rS o,faqmifvmaom pGrf;tifjrifh Electron

ESifhtwl Hydrogen Ion udkvufcH&,lonf/ Hydrogen Ion udk Inter Membrane twGif;odkY

xkwfvTwfvdkufNyD; Electron udkrl Electron Carrier jzpfonfh Ubiquinone u aumuf,lum

o,faqmifNyD; Cytochrome bc-1 odkY ay;ydkYonf/ Cytochrome bc-1 odkY a&muf&Sdvmaom

Electron onf 4if;\ usef&Sdaom pGrf;tifjzifh Hydrogen Ion wpfvHk;udk Cytochrome bc-1

twGif;odkY vQyfppfqGJtm;jzifh qGJ,lum 4if; Hydrogen Ion udk Inter Membrane twGif;odkY

a&muf&SdoGm;aponf/ Cytochrome bc-1 rS Electron udk Cytochrome c [kac:aom Electron

Carrier u vma&mufaumuf,ljyefNyD; Cytochrome Oxidase xHodkY ay;ydkY\/ Cytochrome

Oxidase odkYa&mufaom Electron onf usef&SdaompGrf;tifjzifh aemufxyf Hydrogen Ion

wpfvHk;udk xyfrHqGJ,lum Cytochrome Oxidase rSwpfqifh Inter Membrane twGif;odkY a&muf

&SdoGm;apjyefonf/ Cytochrome Oxidase \ Electron onf tiftm;ukefcrf;aeNyDjzpfonf/

4if; Electron udk Inner Membrane twGif;odkY wGef;xkwfvdkufonfhtcg Inner Membrane
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twGif;wGif &Sdaeaom Oxygen u vufcH&,lNyD; aemufxyf Hydrogen (2)vHk;ESifhwGJzuf&mwGif

toHk;jyKvdkufonf/ xdkYaMumifh  Inner Membrane twGif;wGif H2O a&wpfvHk; jzpfxGef;vmonf/

Inter Membrane wGif a&muf&Sdaeaom Hydrogen rsm;\ Potential Gradient jrifhwufvm

aomaMumifh Hydrogen rsm;onf Matrix twGif;odkY jyefvnf0ifa&muf&ef jzpfvmonf/ 4if;wdkY

xGufvmaom NADH Dehydrogenase ? Cytochrome bc-1 ? Cytochrome Oxidase tayguf

rsm;rS jyefvnf0ifa&muf&ef rjzpfEdkifawmhacs/

[dkufN'dK*sif H+ rsm;udk twGif;tcGH tdwf\eH&HwGif wG,fuyfvsuf&Sdaom uvmyfpnf;

rIwfpuf (Molecular Pump) twGif;odkY Potential Gradient u wGef;xnfhvdkufojzifh

rdkufwdkuGef;'&D;,m;\ twGif;tdwfcGHwGif wG,fuyfvsuf&Sdaom uvmyfpnf; rIwfpuftwGif;odkY

0ifa&mufvmEdkifawmhonf/ uvmyfpnf;rIwfpuf (Molecular Pump)twGif;odkY vQyfppf

tzdk"mwfaqmif [dkufN'dK*sif0ifa&mufjzwfoef;vmonfhtcg uvmyfpnf;rIwfpuf\ twGif;wGif

jzpfay:NyD;jzpfaom tifZdkif;wpfrsdK;jzpfonfh ATP qif;aoh (ATP Synthase)onf 0ifa&muf

vmaom [dkufN'dK*siftdkif;,Gef;tPkjrLudk uvmyfpnf; rIwfpuf\wpfzufodkY azmufxGufoGm;

Edkifap&ef zGifhay;vdkufonf/

uvmyfpnf;rIwfpuftwGif;&Sd ATP Synthase tifZkdif;\ tultnDaMumifh yGifhvmaom

taygufrSxGufvmaom [dkufN'd K*siftd kif;,Gef; (H+)onf jyif;xefaom t&S def jzif h

ajy;vTm;jzwfoef;xGufoGm;um rdkufwdkuGef;'&D;,m; pGrf;tifpuf½Hk\ twGif; tcGHtwGif;&Sd ADP

ac: tuf'DEdkpif;'dkifazmhpzdwf uvmyfpnf;wGJrsm;udk 0ifwdkufrdonf/ [dkufN'dK*siftdkif;,Gef; (H+)u
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0ifwdkufrdaom ADP ac: (Adenosine Diphosphate) onf azmhpzdwftkyfpkESpfvHk;om&Sd&mrS

4if;\ ywf0ef;usifteD;tem;wGif tqifoifh&S daeaom azmhpzdwf tkyfpkwpfvHk;udk

[dkufN'dK*siftdkif;,Gef;rS&&Sdaom pGrf;tifudk toHk;jyí"mwkaA'wGJzufjcif; (Bonding) jzpfapum

ADP ac: tuf'DEdkpif; 'dkifazmhpzdwf b0rS ATP ac: tuf'DEdkpif; x½dkifazmhpzdwfac:

azmhpzdwftkyfpk (3)vHk;&Sdaom tuf'DEdkpif;tjzpf ajymif;vJ oGm;onf/ ADP rS ATP odkY

ajymif;vJ&mwGif jyifyrS 0ifa&mufvmaom [dkufN'dK*sif tdkif,Gef; (H+)\ "mwkESifha&GUvsm;rI pGrf;tifudk

qGJodrf;toHk;jyKum ATP tjzpfodkY b0ajymif;oGm;jcif;jzpfí ATP onf ADP xuf pGrf;tif rsm;pGm

&&Sdydkifqdkifxm;onfudk owdjyKMu&efvdkonf/ Electron Transport Phosphorylation jzpfpOfrS

ATP (32)vHk;cefY xGuf&Sdvmonf/ odkYjzpfí Glycolysis jzpfpOfrS &&Sdaom ATP (2)vHk;? Kreb's

Cycle jzpfpOfrS &&Sdaom ATP (2)vHk;ESifh aygif;aomf pkpkaygif; ATP (36)vHk; xkwfvkyf Edkifonf/

ATP (32)vHk; xkwfvkyfaom jzpfpOfudk Aerobic Process odkYr[kwf Cellular Respiration

[kac:onf/

pGrf;tif&&SdyHkudkMunfhvQif tuf'DEdkpif;x½dkifazmhpzdwfwGif azmhpzdwf (3)vHk;yg&Sdonf/ ATP

onf uvmyfpnf;\ twGif;wGif ajrmufjrm;pGm&SdaeNyD; uvmyfpnf;\twGif;wGif ae&mtESHY

a&GUvsm;oGm;vm ysHUESHUaeum uvmyfpnf;twGif; vdktyfaompGrf;tifudk jzpfay:aponf/ ATP

&Sdazmhpzdwftkyfpk (3)vHk; onf wpfvHk;ESifhwpfvHk; jrifhrm;aom pGrf;tifjzifhwG,fqufxm;onfjzpfí

4if; ATP &Sd azmhpzdwftkyfpkwpfck (wpfvHk;)onf ATP rS jyKwfxGufoGm;onfhtcg 4if;wdkY

yl;aygif;wGJpyf (Bonding)zGJYpnf;pOfu oHk;xm;aom wGJqufpGrf;tif (Bonding Energy) udk

jyefvnfpGefYvTwfay;vdkufonf/ pGefYvTwfxkwfvTifhvdkufaom pGrf;tifwdkYonf 4if; ATP \

teD;tem;ywf0ef;usif&Sd uvmyfpnf;wGif; tpdwftydkif;rsm;twGuf vdktyfaompGrf;tifjzpf

vmonf/ uvmyfpnf;twGif; tpdwftydkif;rsm;onf ATP rS azmhpzdwf wpftkyfpkjyKwfxGuf&mrS

vGifhjyefvm aompGrf;tifudk&,lum 4if;wdkYqdkif&m vkyfief;rsm;udk vkyfudkifMuonf/

rdkufwdkuGef;'&D;,m; (Mitochondria)\ tjyiftdwfcGHudk jzwfoef;í 0ifa&mufvmaom

oMum;ESifhtqD"mwfrsm;NydKuGJjcif;onf tay:,Htumae&m (Membrane Space) twGif;

jzpfMu&mwGif oMum;udk Oyrmay;cJhonf/ oMum;\ "mwkaA'zGJYpnf;yHkonf C6H12O6 jzpfonf/

oMum;NydKuGJvQif umAGef (6)vHk;? [dkufN'dK*sif (12)vHk;ESifh atmufpD*sif (6)vHk; wpfppD jzpfvmonf/

vl\cE¨mudk,ftwGif;wGif þodkYNydKuGJjcif;udk t*Fvdyfvdk Metabolize jzpfonf[k qdkonf/

þodkYjzpfvQif atmufpD*sifrsm;udk NydKuGJjcif;rS xGufvmaom tDvufx&Gefrsm;udk qGJiifpkpnf;&m

wGif toHk;jyKonfudk odNyD;jzpf\/ tDvufx&Gefrsm; b,fu&oenf;/ oMum;NydKuGJ&mrS
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xGufvmaom [dkufN'dK*sifwdkYonf xyfíNydKuGJ&m [dkufN'dK*siftPkjrLwGif y½dkwGef P wpfvHk;ESifh

tDvufx&Gef wpfvHk;pD&SdMu&m [dkufN'dK*sifxyfrHNydKuGJrIaMumifh y½dkwGef (P) ESifh tDvufx&Gef (e)

tjzpf wpfppDjzpfukefjcif;jzpfonf/ xdkjzpfpOfrS y½dkwGefac: [dkufN'dK*siftdkif;,Gef; (H+)rsm;

jzpfvmonf[kqdkonf/ H+ wGif taygif;vu©Pm xnfhxm;jcif;onf y½dkwGef (P)\ tzdk"mwf

aqmifrIudk &nfnTef;onf/ odkYjzpfí tjcm;NydKuGJjcif;wGif [dkufN'dK*sifESifh atmufpD*sifwdkYtjyif

umAGef (6)vHk;yg NydKuGJxGufvm&mrS xdkumAGef (C)rsm;onf atmufpD*sifrsm;ü jyefaygif;um

umAGef'dkifatmufqdk'f (Co2) jzpfvmMuonf/ xdkumAGef'dkifatmufqdk'f (CO2)rsm;onf

rdkufwdkuGef;'&D;,m;\ tjyiftdwfcGHudkjzwfoef;í EsL&Gef\ Cell Body (Soma) udkazmufxGuf

jzwfoef;um OD;aESmuf&nfMunf (Cerebrospinal Fluid) xJwGif 0ifa&mufvmNyD; ywf0ef;usifwGif

jzwfoef;oGm;aom qHjcnfrQif aoG;aMumi,frsm;twGif; 0ifa&mufum jyefvnfo,f,loGm;jcif;

cH&NyD; vl\ESmacgif;rS rIwfxkwfaom xGufoufESifhtwl jyifyodkY a&muf&SdoGm;Muonf/

oMum;\ a,bk,szGJYpnf;yHkudk Cn H2n On [lí rSwf,lEdkifonf/ oMum; rsdK;uGJrsm;pGm&Sdí

rlaorSwfxm;&ef rvG,ful/ em;vnfvG,fap&ef erlemtm;jzifh

*vl;udkYpfoMum;   - C6 H12 O6

ql;c½dkUpfoMum;   - C12 H22O12

wdk Y\ "mwkzG J Ypnf;yH kud k erlem,lavhvmEd kifonf/ xdk jyif ouf&S dwd k Y\ rlyd kif

tao;qHk;tpdwftydkif;jzpfonfh DNA ac: (Deoxyribose Nucleic Acid) wGif tajccHz&deftjzpf

yg0ifzGJYpnf;xm;aom oMum;jzpfonf/ Deoxyribose oMum;onf C5H10O4 jzpfonf/ ½dkif;bdkYpf

(Ribose)oMum;onf C5H10O5 jzpfí C5H10O4 wGif atmufpD*sifwpfvHk; avsmhaeonfudk

&nfnTef;í Deoxy udk aygif;xnfhum Deoxyribose [k a&;om;Muonf/

,ckEsL&Gef\cËmudk,fudk avhvm&mwGif EsL&Gef\vkyfief;aqmifwmrsm; twGufvkdtyfaom

pGrf;tifudk xkwfvkyfay;rnfh pGrf;tifpuf½Hk rdkufwdkuGef; '&D;,m; (Mitochondria) \zGJYpnf;yHkESifh

pGrf;tifay;onfh ATP xkwfvkyfjcif;ESifh toHk;jyKNyD;aom ATP udk rnfodkYrnfyHk tm;jyefoGif;

onfudkvnf; tMurf;zsif; od&NyD;jzpfonf/ rdkufwdkuGef;'&D;,m;wdkYonf EsL&Gef\ qdkrmtwGif;

pGrf;tifrsm;ay;Edkif&ef 4if;\twGif;tdwfcGHtwGif; ATP udk xkwfvkyfNyD;aemuf 4if;xkwfvkyfNyD; ATP

udk rdkufwdkuGef;'&D;,m;\ jyifyodkY ydkYaqmif&efvdkonf/ odkYrSom ATP onf rdkufwdkuGef;'&D;,m;rS

vGwfajrmufvmum uvmyfpnf;\ qdkufwdk yvmZrfac: t&nfMunfxJwGif oGm;vm&if;

uvmyfpnf; twGif;&Sd uvmyfpnf; tpdwftydkif;rsdK;pHkudk pGrf;tifaxmufyHhEdkifrnf jzpfonf/
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Adenosine Triphosphate Molecule

xkwfvkyfNyD;aom ATP udk rdkufwdkuGef;'&D,m;twGif;tdwfcGH twGif;rS tay:,Htumae&m

(Membrane Space) odkYa&mufatmif xkwf&mwGif ouf&Sd cËmudk,ftwGif;&Sd uvmyfpnf;rsm;

twGif;ü "mwkypönf;rsm; toGif;txkwf (Export and Import) vkyf&mwGif ta&;ygaom

o,f,lydkYaqmifa&; tom;prsm;jzpfonfh Uniporter, Symporter ESifh Antiporter xJrS Antiporter
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trsdK;tpm; ydkYaqmifa&; Protein onf EsL&Gef\ uvmyfpnf;twGif;&Sd rdkufwdkuGef;'&D;,m;\

twGif;tdwfcGH&SdeH&HwGif yg0ifzGJYpnf;xm;onfudk awGY&rnfjzpfonf/ Uniporter Protein

taygufonf "mwkypönf;wpfckudk uvmyfpnf;twGif;odkYom oGif;,lEdkifonf/ Import only

jzpfonf/ Symporter Protein onf "mwkaA'ypönf;ESpfrsdK;udk uvmyfpnf;twGif;odkY oGif;,l

Edkifonf/ Import only yif jzpfjyefonf/ Antiporter protein onf uvmyfpnf;wGif;rS

"mwkypönf;ESpfckudk oGif;Edkifonfhtjyif uvmyfpnf;wGif;rS "mwkypönf;wpfckudkvnf; uvmyfpnf;

\ tjyifodkYxkwfEkdifonf/ Export and Import vkyfay;Edkifonf/

rdkufwdkuGef;'&D;,m;\ twGif;tdwfcGHwGif Antiporter yg0ifzGJYpnf;xm;aomaMumifh

xkwfvkyfjyD;aom ATP udk twGif;tdwfcGHtwGif;rS tay:,H tumae&m (Membrane Space)

odkY wGef;xkwfay;vdkufonfESifh wpfNydKifeuf tay:,HtumatmufwGif tqifoifh&Sdaeaom ADP

ESifh P wpfvHk;udk twGif;tdwfcGHtwGif;odkY qGJ,lvdkufNyD; 4if; ADP udk ATP jzpfvmjyefap&ef

tm;jznfhonfhjzpfpOf qufvufí jzpfay:aponf/

Adenosine Diphosphate Molecule

Adenosine Diphosphate Molecule Structure

tay:,Htumae&m (Membrane Space) wGif;odkY a&muf&Sdvmaom ATP onf

tay:,HtumwGifyg&Sdaom Porin ac: wHcg;aygufrS xGufum EsL&Gef\ twGif;&Sd t&nfMunf

qdkufwdkyvmZrfwGif;odkY a&muf&Sdvmaom EsL&Gef\ ae&mtESHYtjym;wGif vdktyfonfh pGrf;tifudk

axmufyHhay;awmhonf/ rdkufwdk uGef'&D;,m;onf pGrf;tm;xkwfvkyfonfh puf½Hkjzpfonfhtjyif

tjcm;aom vkyfief;rsm;vnf; vkyfudkifonf/ 4if;onf udk,fydkif DNA yg&Sdonf/ rdkufwdk
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uGef;'&D;,m;onf 4if;wkdY&Sdaeonfh uvmyfpnf; ysufpD;aoqHk;rIvkyfief;wGifvnf; yg0ifonf/

uvmyfpnf;wpfck\ DNA wGif Chromatin Condensation ac: c½dkrwifrsm; MuyfcJvmjcif;

jzpfvmíaomfvnf;aumif;? DNA tacG ajyavsmhvmjcif;rsm;jzpfay:vmvQifaomfvnf;aumif;

4if;uvmyfpnf;rsm; csKyfNidrf;jcif;jzpfawmhrnfjzpfí þuvmyfpnf; csKyfNidrf;onfh jzpfpOfwGif

rdkufwdkuGef;'&D;,m;\ pGrf;tifxkwfvkyfrIvkyfief;onf ta&;ygaomu@wGif &Sd\/ rdkufwdk

uGef;'&D;,m; pGrf;tifrxkwfvkyfawmhvQif uvmyfpnf;csKyfNidrf;ausysufum uvmyfpnf;yg

tpdwftydkif;rsm;wpfppD jzpfoGm;Muonfjzpfonf/

Programed Cell death [kac:aom Apoptosis jzpfpOfwGif uvmyfpnf; wpfckwGif;&Sd

rdkufwdkuGef;'&D;,m;\ tay:rsufESmjyifwGif&Sdonf bcl2 ac: y½dkwif;wpfrsdK;\vkyfief;onf

Apoptosis \ vkyfief;pOfeHygwf (1)jzpfonf/ rdkufwdkuGef;'&D;,m;wGif &Sdaom bcl2 tom;ponf

yHkrSeftm;jzifh uvmyfpnf; tm; raoatmif &Sifaeatmif xdef;odrf;xm;aom tvkyfjzpfonf/

jyifyrS 0ifa&mufvmaom oauFwwpfckrS bcl2 tom;pudk cvkwfzGifhvdkufygu bcl2 onf

rdkufwdkuGef;'&D;,m;udk uvmyfpnf;wpfckvHk;udk csKyfNidrf;aponfh vkyfief;pOfrsm;\ tpudk

pwifvkyfudkifaponf/ rdkufwdkuGef;'&D;,m;\ pwifvkyfaqmifrIrSpum uvmyfpnf;wpfckvHk;

wpfppDjzpfoGm;&ef vdktyfaom pGrf;tifrsm;tm;vHk;udk rdkufwdkuGef;'&D;,m;rSyif p? v,f?

qHk;onftxd xkwfvkyfNyD; aemufqHk; 4if;ygcsKyfNidrf;onf/ þuJhodkY obm0jzpfpOfonf uREfkyfwdkY\

cËmudk,ftESHYtjym;wGif puúefYrvyfjzpfae\/

Apoptosis onf vlaojcif;r[kwf/ rdkufwdkuGef;'&D;,m;xHodkY Signal ac: nTefMum;csuf

wpfck0ifvmí xdkrdkufwdkuGef;'&D;,m;ESifhoufqdkifaom uvmyfpnf;onf csKyfNidrf;oGm;&jcif;

jzpfonf/ rdkufwdkuGef;'&D;,m;u udk,fhpdwful;ESifhudk,f vkyfvdkufjcif;r[kwf/ jyify ya&m*

yg0ifonf/

½dkifAdkZkef;½dkifAdkZkef;½dkifAdkZkef;½dkifAdkZkef;½dkifAdkZkef; (Ribosome)

½dkifAdkZkef;wdkYonf EsL&GeftwGif;wGif EsL&dkx&efprpfwmrsm; jzpfvmrnfh Protein rsm;udk

wpfpcsif;wyfqifay;aom "mwkZD0ypönf;jzpfonf/

Endoplasmic Reticulum

Endoplasmic Reticulum onf EsL&GefcËmudk,f Soma twGif;&Sd Cytoplasm \ Cytosol

ac: t&nfMunftwGif;wGif&SdNyD; 4if;\vkyfief;onf ½dkifbdkZkef;rsm;rS wyfqifxkwfvkyfay;aom

y½dkwif;rsm;udk o,f,lydkYaqmifay;onfh vrf;aMumif; BuD;rsm;jzpfonf/
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Golgi Apparatus

ER avQmufvrf;wpfavQmuf jzwfoef;NyD;aom Protein rsm;onf Golgi apparatus odkY

qufvufa&muf&SdNyD; Golgi apparatus onf xdk Protein rsm;udk EsL&Gefx&efprpfwm

rsm;trsdK;rsdK;tjzpf xkwfvkyfum  Vesicle [kac:aom tdwfuav;rsm;jzifh xkyfydk;ay;onf/

Microtubules

EsL&Gef x&efprpfwmrsm;onf Vesicle tdwfuav;rsm;twGif;odkY a&muf&Sd NyD;vQif Vesicle

tdwfuav;rsm;onf EsL&Gef Soma twGif;&Sd qufoG,fa&; Bus vdkif;rsm;jzpfaom Microtubules

rsm;qDodkY OD;wnfoGm;MuNyD; Microtubules rsm;\ vrf;nTef&m tufpGefvrf;aMumif;twdkif;

c&D;qufoGm;MuNyD; aemufqHk;wGif EsL&Gef\jzefYa0vufarmif; tufpGef\tzsm;&Sd Synaptic

Terminal odkYa&muf&Sdum jzefYusufxm;onf/

Lysosome

EsL&Gef\ Soma twGif;wGif lysosome [ktrnf&aom Organelle tPkZD0 ypönf;rsm;

&Sdonf/ xdk Lysosome udk Golgi apparatus u xkwfvkyfay;onfh Vesicle wGif awGYEdkifonf/

4if; lysosome rsm;onf Soma twGif;&Sd toHk;r0ifonfh "mwkypönf;rsm;udk qGJodrf;um

acszsufonf/ Soma twGif;&Sd tcsdKUaom "mwkaA'ypönf;rsm; csKyfNidrf;ausysufoGm;í

xGufvmaom tptetpdwftydkif;rsm;tm;vHk;udk jyefvnfcsufvkyfum wpfzefjyefí oHk;í&aom

"mwkypönf;rsm;jzpfatmif jyKjyifum EsL&Gef\ Intercellular ywf0ef;usifjzpfaom Cytoplasm

twGif;odkY jyefvnfvTwfxkwfonf/

Vacuole

jyefvnfí oHk;r&aom (Recycle) tptersm;udkrl Vacuole [kac:aom tdwfi,f

uav;rsm;u aumuf,lodrf;qnf; vdkufonf/  Vacuole wGif EsL&GeftwGif;ydkif;\ pGefYypf

ypönf;rsm;tjyif a& (H2O ) udkyg pkyf,lxm;jcif;jzifh EsL&GeftwGif;&Sd trdIufo½dkufrsm; (Debris)

udk &Sif;vif;onf/

Peroxisome

EsL&GefwGif;ü Peroxisome onf OyHkoP²mef&SdNyD; 4if;onfvnf; Golgi apparatus

rSxkwfvkyfaom Vesicle wpfckjzpfNyD; EsL&GeftwGif; 0ifa&mufvmaom tqdyftawmuf jzpfEdkifonfh

"mwkypönf;rsm;udk atmufpD*sifESifh aygif;ay;jcif;vkyfief;udk vkyfudkifjcif;jzifh tqdyftawmufrsm;udk

ysufpD;ap\/
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Cytosol

EsL&Gef Cytoplasm \ Cytosol onf t&nfMunfjzifh zGJYpnf;xm;onf/ xdkt&nf MunfwGif

Na+, K+, Mg+, Cl–, Ca+ wdkY yg0ifvsuf&Sdonf/ EsL&Gef\ Soma twGif; ydkif;onf "mwfqm;&nf

rsm;jzifh jynfhaeonf/ 4if;"mwfqm; &nfrsm;wGif ydkwufqD,rf (K+)onf trsm;qHk;jzpfonf/

EsL&Gef\ tjyifydkif; wGifvnf; Cerebrospinal Fluid [kac:aom t&nf&SdNyD; 4if; CSF wGifvnf;

rsm;pGmaom Na+ rsm;&Sdaeonfudk awGY&rnf/ odkYjzpfí EsL&Gef\tjyifbuf&Sd "mwkywf0ef;usif

onf qdk'D,rftrsm;pkjzifh jynfhESufvsuf&SdNyD; EsL&Gef\ twGif;buf "mwkywf0ef;usifwGif

rsm;pGmaom ydkwufqD,rf (K+)rsm;jzifh jynfhESufaeonf/ EsL&Gef\ jyify"mwkywf0ef;usifESifh

twGif;"mwkywf0ef;usif ESpfckudk ,SOfxdk;MunfhvQif qdk'D,rf (Na+) OD;a&u ydkwufqD,rf

(K+)OD;a&xuf rsm;pGmrsm;aeonfudk awGY&rnf/ odkYjzpfí vQyfppftzdk"mwfonf EsL&Gef\ tjyifwGif

ydkírsm;NyD; twGif;wGif tzdk"mwfenf;aeonfudk awGY&rnf/ xdkYaMumifh EsL&Gef\ Extracellular

Positive Potential onf Intracellular Positive Potential xuf ydkaeonf/ wpfenf;qdkaomf

EsL&Gef\ jyifywGif tzdk[k qdkvQif EsL&Gef\twGif; onf jyifyESifh,SOfvQif truJhodkY ,lqEdkifonf/

tzdkenf;jcif;udk trjzifh EdIif;,SOfwifpm;um qdkjcif;udk qdkvdkonf/

Nucleolus

EsL&GeftwGif;&Sd tpdwftydkif;rsm;ESifh 4if;wdkY\tvkyfvkyfyHkrsm;udk tpOf vdkufMunfhvQif

EsL&Gef\tv,fA[dk&S d EsL;uvD;,yfpftwGif;wGif EsLuvD,dkvyfpf (Nucleolus) ac:

*s,fvDuJhodkYt&nf&Sdonf/

Chromosome

xdkt&nfyspfxJwGif c½dkrdkZkef;rsm;&Sdonf/ xdkc½dkrkdZkef;rsm;onf DNA udk &pfywfvHk;axG;

xm;aom tPkZD0 ypönf;jzpfonf/

DNA

DNA wGif ab;vdkif; 2vdkif;ESifh tv,fom; av;ckwdkY yg&Sdonf/ DNA \ ab;vdkif;udk

Deoxyribose ac: C5H10O4 [k "mwkaA'zGJYpnf;yHk &Sdonf/ oMum;cJESifh azmhpzdwf P wpfvHk;wdkY

wGJcsdwfum zGJYpnf;xm;onf/ ab;vdkif; (2)vdkif;pvHk;udk Deoxyribose  ESifh azmhpzdwftwGJjzifh

zGJYpnf;xm;onf/ DNA \tv,fom;wGif tom;zwf Protein (4)rsdK;yg&Sdonf/ 4if; tom;zwf

y½dkwif; (4)rsdK;pvHk;udk Edkufx½dk*sif"mwfudk tajccHzGJYpnf;jzpfay:aeí 4if;wdkYudk Edkufx½dk*sif
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ruif;aom tajccH (Nitrogenous Base)[k ac:onf/ Edkufx½dk*sif ruif;aom tajccH (4)rsdK;rSm

*Ggeif;? odkifrif;? tuf'eif;ESifh pdkufwpif; wdkYyif jzpfonf/ 4if;tom;zwf y½dkwif; (4)rsdK;wdkYonf

tv,fom;tjyif ab;vdkif;rsm;ESifh csdwfqufyl;wGJí zGJYpnf;xm;onfrSm DNA jzpfonf/

Genes

Gene u b0tay:tusdK;oufa&mufrIu b0tay:tusdK;oufa&mufrIu b0tay:tusdK;oufa&mufrIu b0tay:tusdK;oufa&mufrIu b0tay:tusdK;oufa&mufrI

DNA \ twGif;om;jzpfaom y½dkwif; (4)rsdK;wdkY wGJyHkwGJenf;tpOfonf Gene [kac:aom

rsdK;½dk;ADZjzpfonf/ 4if; C, G, A, T (4)rsdK;\ rxyfEdkifaom wGJyHkwGJenf; (Sequence) wdkYonf

rsdK;½dk;ADZrsm;jzpfvmonf/ xdkodkY rxyfaom rwlnDaom wGJvHk;rsm;onf EsL&Gef\ Nucleus

tv,fwGif ab;vdkif;rsm; jzpfaom Deoxyribose ESifh azmhpzdwftwGJudk tm;jyKíwGJqufxm;aom

DNA BudK;onf uvmyfpnf;wpfcktwGif;wGif (3)rDwm odkYr[kwf (6) aycefY&SdEdkifonf/ þrQ

&Snfvsm;aom DNA MudK;csnfrQifudk tqifhqifhvdrfacgufum ½IyfaxG;aom csnfcifwpfckuJhodkY

jzpfvmonf/ 4if;udk c½dkrdkZkef;[kac:onf/
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uREfkyfwdkYvlom;wdkif;\ uvmyfpnf;wdkif;wGif c½dkrdkZkef; (46)ck yg&Sdonf/ 4if;wkdYteuf

(23)ckonf zcifwdkYxHrS &&SdNyD; usef (23)ckonf rdcifwdkYxHrS &&Sdonf/ xdkYaMumifh tm;vHk;

(46)ck&Sdrnf/ rdcifzcifwdkYxHrS &&SdcJhonfudktaMumif;jyKí rsdK;½dk;ADZ[kac:onf/ ADZ[kqdk&jcif;rSm

DNA \ tv,fom;jzpfaom Protein (4)rsdK;\ wGJqufyHk (Sequence)onf 4if; DNA qdkif&m

uvmyfpnf;tm; rnfodkYjyKrlyg? rnfonfwdkYudk rnfonfhtcsdefwGif vkyfudkifyg ponfhnTefMum;csuf

rsm; ay;aeouJhodkY xif&avmufatmif DNA sequence \ tcsdefudkufvIyf&Sm;rIrsm;onf

uvmyfpnf;wpfcktm; OD;aqmifarmif;ESifaeonfudk awGY&rnfjzpfonf/

odkYjzpfí uREfkyfwdkY\ cE¨mudk,ftwGif;&Sd uvmyfpnf;trsdK;rsdK;wdkY qdkif&mvkyfief;rsm;

vkyfaeMujcif;onf uREfkyfwdkY\ OD;aqmifrIjzifh vkyfaejcif; r[kwf/ uREfkyfwdkYyif tvHk;pHkrodaom

Gene ac: rsdK;½dk;ADZ\ tcsdefudkuf vIyf&Sm;rIrsm;aMumifh qdkif&muvmyfpnf;rsm; olYtvkyfol

vkyfaejcif;jzpfonf/ odkYjzpfí zcif\vkyfyHkudkifyHk? rdcif\vkyfyHkudkifyHk? tzdk;tzGm;rsm;\ vkyfyHkudkifyHk

rsm;ESifh qifqifwlaom uvmyfpnf;tqifh (Cellular Level) vkyfudkifjcif; tjyKtrl (Cellular

Behavior) rS tpjyKí cËmudk,fwpfudk,fvHk;\ tvkyfvkyfyHkrsm;onf rdbbdk;bGm;rsm; MuHKawGYjyKrl

cJhonfhtay:wGif tajccHtpcsDum rdbbdk;bGm;rsm; MuHKawGYcJhaom pdwf? Owk? tm[m&wdkYESifh
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rwlaom uH? pdwf? Owk? tm[m&rsm;\ jyKjyifrIaMumifh jyKrdaom tjyKtrlrsm;udk &nfnTef;í

rsdK;½dk;ADZ[k qdkjcif;jzpfonf/

ADZ[kqdkonfrSm Gene udk&nfnTef;onf/ ADZonf vkyfaeus? vkyfavh vkyfx&Sdaom

tusifhudk qdkvdkonf/ qdkvdkonfrSm vkyfavhvkyfx&Sdaom tusifh? tjyKtrlqdkonfrSm Gene

qdkaom ADZ\ vrf;nTefrI? tvkyfvkyfrI? OD;aqmifrIaMumifhom jzpfay:vm&onf[kjzpfonf/

Gene uvkyfaejcif;jzpfonf/ Gene onf uREf kyfwd k Y\tjyKtrlrsm;tm;vHk;twGuf

wm0eft&SdqHk;jzpfonf/ odkYaomf olwpfOD;wnf;awmh r[kwfacs/ Gene ESifhwGJzufaom Gene

ac:ADZ\tvdk twdkif;jzpfap&ef yHhydk;olrSm ywf0ef;usifywf0ef;usifywf0ef;usifywf0ef;usifywf0ef;usifjzpfonf/  ywf0ef;usifonf pdwfwdkYudk

jzpfapaomt&mrsm;tygt0if OwkESifh tm[m&wdkYyg yg0ifonf/ a,bk,stm;jzifh ywf0ef;usifonf

pdwfwdkYudkjzpfapaom t&mrsm;ESifh taetxm; tajctaersm;udk qdkvdkonf/ DNA \ Gene

wGif Fox P2 qdkonfh Gene yg0ifygu bmompum;rsm;udk avhvmoif,l &&SdEdkifonf/

bmompum; ajymEdkifa&;Edkifonf/ FoxP2 onf DNA \ Gene tpDtpOf (751)wdkif;wGifrS

tajymif; tvJwpfckjzpfoGm;aom trDEdktufppf tPkZD0ypönf; Protein wpfvHk;yif jzpfonf/

Gene sequence (751) ckwdkif;wGifrS trDEdktufppfwpfvHk;\ tajymif;tvJonf b0rsm;wGif

BuD;pGmaom ajymif;vJuGm[rIudk jzpfaponf udk awGY&Edkifonf/ FoxP2 onf vlom;wdkY\ Gene

wGifyg0ifNyD; wd&pämefwdkY\ Gene wGif FoxP2 uJhodkY Gene yg0ifaomfvnf; vlom;wdkY\ FoxP2

Gene ESifh xyfwlxyfrQ wlnDjcif;r&Sd/ vlom;wdkY\ Gene wpfckonf Gene tmvHk;\

(1)&mcdkifEIef;om&SdNyD; usef Gene rsm;tm;vHk;rSm wd&pämefrsm;wGifvnf; bHkyg0ifMuonf/ FoxP2

onf vlom;wGifomygaom Gene jzpfonf/ FoxP2 onf c½dkrdkZkef;eHygwf (7)wGif &Sdonf/

tjcm;aom EdkYwdkufowå0grsm;wGif FoxP2 awGY&aomfvnf; vlwdkYwGif&Sdaom FoxP2 onf

tjcm;EdkYwdkuf owå0grsm;\ FoxP2 ESifhrwlacs/

FoxP2 Gene onf vlom;wdkYwGif rsdK;½dk;ADZt& ygvmaomfvnf; bmompum;rsm;udk

ravhvmvQif odkYr[kwf avhvmaomywf0ef;usifwGif r&SdvQif Gene \tx rajrmufEdkifacs/

FoxP2 Gene onf bmompum; ajymqdka&;om;em;vnf&ef DNA wGif ygvmNyD; jzpf½HkESifh

pum;rsm;wwfrvmEdkif/ bmompum;rsm;wwfvmap&ef avhvmonfhywf0ef;usif&Sd&ef

vdktyfonfudk qdkvdkonf/ Gene wdkYonf wpfckwnf;tvkyfrvkyfacs/ ywf0ef;usifESifhwGJíom

tusdK;oufa&mufrI&Sdvmonf/ FoxP2 Gene onf vlwdkif;wGifygaomfvnf; FoxP2 Gene

twGif;wGif tenf;i,faom tajymif;tvJ (Variation) &SdonfESifh vlwpfOD;ESifhwpfOD;

bmompum; t&nftaoG;rsm;pGm uGmukefonfjzpf\/ FoxP2 wdkYonf wpfoa0rwdrf;

wl&efrjzpfEdkif/ Nanomolecular r[mtPkZD0tqifh wGif tajymif;tvJrsm;&SdaeEkdifonf/
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uREfkyfwdkYtwGuf ao;i,fvSygonf [kqdkaom r[mtPkZD0tqifh rwlnDrItenf;i,fonfyif

vlwpfOD;ESifh wpfOD;wdkY\b0rsm;wGif BuD;rm;aomuGm[rIrsm; awGYjrifvm&jcif;jzpfonf/ FoxP2

wGif wlonfyifxm;apOD; rwlnDEdkifaom ywf0ef;usifrsm;aMumifh wpfOD;ESifhwpfOD; rwlnD

Mujcif;omjzpfonf/ FoxP2 wGif&Sdaom zGJYpnf;yHkudk pdk;rdk;xm;aom taMumif;w&m;rsm;udk

aemufu@rsm;wGif qufvufí avhvmrnf/

vlESifhwd&pämefwdkYwGif (99) &mEIef;aom Gene rsdK;uGJADZrsm;onf wlnD\/ wd&pämeftm;vHk;

ESifhawmh wlnDjcif;udkrqdkvdk/ vlESifh csifyefZDarsmuf0HwdkYwGifyg0ifaom Gene rsm;onf (95)

&mcdkifEIef;wlnDMuonf[k qdkonf/

vlrSmcsnf;oufouf&Sdaom odkYr[kwf rnfonfhwd&pämefwGifrS ryg 0ifaom Gene onf

vlESifhwd&pämefrsm;&Sd Gene tm;vHk;\ (1)&mcdkifEIef;om &Sdonfudk qdkvdkonf/ csifyefZDvl0HESifh

rwlonfh Gene onf vlwGif (5)&mcdkifEIef; &Sdonf[kqdk&mwGif usefaomxdk (5)&mcdkifEIef;rS

usefaom (4)&mcdkifEIef;onf csifyefZDwGif ryg&Sdaomfvnf; tjcm;wd&pämefrsm;wGif ygae

ayao;onf/

rdkEdkatrif;atmufqDa'hpf (Monoamine Oxidase) ac: Gene udk Violent Gene

[kodMuonf/  Monoamine Oxidase Gene onf vlwdkif; wGifygonf/ vlom;wdkYwGif yg&rnfh

Gene rsm;tm;vHk;onf &mEIef;jynfh ygNyD; jzpfonf[k odyÜHynm&Siftrsm;pku qdkonf/ Gene

rsm;tm;vHk;ygwkdif; xdkGene rsm;u xítvkyfvkyfMuonfr[kwf/ Gene rsm;xí tvkyfvkyf

onfudk Active jzpfonf[kac:onf/ Monoamine Oxidase onf vlwdkif;wGif yg0ifaomfvnf;

tcsdKUvlrsm;wGif Active jzpf\/ wpfcsdKUvlrsm;wGif Active rjzpf/ wpfcsdKU vlrsm;wGif vHk;0 Active

rjzpf/ vHk;0 Active rjzpfvQif Inactive [kqdkrnf/ Active jzpfaeaom &Sifoeftvkyfvkyfaeaom

Gene rsm;udk Gene Expression &Sdonf[kqdkonf/ Monoamine Oxidase Gene Expression

&SdonfqdkonfrSm Monoamine Oxidase Gene Active jzpfaeonf[kqdkvdkonf/ Monoamine

Oxidase Active jzpfjcif;rsm;wGif Low Active ESifh High Active [lí uGJjym;Ekdifonf/ Monoamine

Oxidase udk MAOA [k ac:onf/ MAOA Low Active jzpfjcif;onf MAOA Gene Expression

&Sdaomfvnf; Activity enf;jcif;udk qdkvdkonf/ MAOA Gene High Active jzpfaejcif;onf

MAOA  Gene Expression vnf;&Sdonf? Activity vnf; rsm;onf[k qdkvdkonf/ Activity

rsm;onfqdkonfrSm MAOA Gene tvkyfrsm;rsm;vkyfonf[k qdkvdkonf/ MAOA Low Active

jzpfaom yk*d¾Kvfrsm;onfvnf;aumif;? MAOA High Active jzpfonfh yk*d¾Kvfrsm;onf vnf;aumif;

ywf0ef;usifaumif;rsm;ü &SifoefBuD;jyif;cGifhMuHKvQif 4if;wdkYonf yHkrSefvlrsm;uJhodkYyif jyKrlaexdkif
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Muonfudk awGY&\/ þavhvmprf;oyfrI a[majyma&;om; olrSm Dr. Gregory Forbes jzpfonf/

Dr. Gregory Forbes onf owåaA' odyÜHynm&Sifjzpfonf/ vufawGYprf;oyfol odyÜHynm&Sif

rsm;rSm Terrie Moffitt ESifh Avahalom Caspi jzpfNyD; 4if;okawoeudk 2002 ckESpf e,l;ZDvefwGif

vkyfaqmifcJhMuonf/

MAOA Gene Expression &Sdwdkif;vnf; High Active jzpfcsifrSjzpfrnf/ Low Active

jzpfEdkifouJhodkY  Inactive vnf; jzpfEdkifonf/ Gene Expression jzpfay:&ef Gene Transcription

jzpf&efvdkonf/ Gene Transcription qdkonfrSm xdk Gene onf DNA wGif wjcm;aom

vlwdkYyg&Sd&rnfh &mEIef;tjynfhaom Gene rsm;xJwGif yg0ifaeaomfvnf; rxifr&Sm;raebJ

ay:vGifaeap&ef nTefMum;csufjzpfonf/ Gene Transcription &Sdaom Gene onf &SdvsufESifh

ay:aeaom? ray:vGifaom Gene rsm;ESifhrwl/ DNA wGifay:vGifaeonf/ þodkYay:vGifaejcif;

udk Gene Expression &Sdjcif;[kac:onf/ Expression &Sdu Gene onf Active odkYr[kwf

Inactive jzpf&ef tajctae&SdaeNyDjzpfonf/ Transcription r&Sdí Expression yifr&Sdaom

Gene wdkYonf Active rjzpfEdkif/ ray:vGifEdkif/ xdkol\b0wGif yg0ifí tvkyfrvkyfEdkifacs/

MAOA Gene Low Active jzpfaom yk*d¾Kvfrsm;onf raumif;aom ywf0ef;usifESifh

MuHKawGY&onfhtcg 4if;wdkYyg wHkYjyefrIMurf;wrf;vmonfudk awGY&onf/ Violent jzpfvmonfudk

awGY&onf/ xdkYtjyif MAOA Gene udk Violent Gene [k odMuonf/ odkYaomf MAOA Gene

High Active jzpfaeaom yk*d¾Kvfrsm;tkyfpkonf raumif;aom ywf0ef;usif? ½dkif;pdkif;aom

ywf0ef;usif? ESdyfpufaom ywf0ef;usifwdkYESifh MuHKawGYjzwfoef;&aomfvnf; 4if;wdkY\ yk*¾vdu

tjyKtrlrsm;onf rajymif;vJ/ ta&mifqdk;rcH&/ qdkvdkonfrSm ,Ofaus;aeqJ jzpfonfudk

awGY&onf/ xdkYaMumifh MAOA Gene &Sd½HkrQ Expression &Sd½HkrQ? Low Active &Sd½HkrQjzifh vlqdk;vlnpfrsm;

jzpfrvmEdkifonfudkawGY&onf/ MAOA Gene Expression &SdNyD;jzpfonf? Low Active jzpfonf/

odkYaomfvnf; Murf;wrf;aom ywf0ef;usifESifhrMuHK&vQif 4if;yk*d¾KvfwdkY\ tjyKtrl (Behavior)

onf aumif;rGef aeOD;rnfjzpfonfudk awGY&onf/ aumufcsufqGJEdkifonfrSm Gene onf wpfOD;

wnf; tvkyfvkyfjcif;r[kwf/ ywf0ef;usifESifhwGJí tvkyfvkyfonf/ Gene onf uHaMumifh

jzpfay:vmonfudk aemufydkif;a&;om;rnf/ uHaMumifhjzpfaom Gene onf wpfOD;wnf;

tvkyfrvkyf/ pdwf[k qdktyfaom pdwfudkjzpfaponfh taMumif;t&mrsm;ESifh yl;wGJívnf;aumif;?

OwkESifh yl;wGJívnf;aumif;? tm[m&ESifh yl;wGJívnf;aumif; tvkyfvkyfonfudk awGY&onf/

þtcsufESifh ½kyfwdkYonf uH? pdwf? Owk? tm[m&wdkYaMumifh jzpfay:onf[lonf t,ltq udk

a&mía&;om;nTef;qdk jcif;r[kwf/ ½kyfwdk Yonf uH? pdwf? Owk? tm[m& wdk YaMumif h
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½kyfjzpf&onf[lonfrSm rSefuefNyD;jzpf\/ ,ckwifjyonfrSm Gene ac: DNA wGifygaom Protein

rsm;onf 4if;wdkYaexdkif&m qkdif&muvmyfpnf; rsm;\vkyfief;rsm;udk vkyfudkifMu&ef nTefMum;

apckdif;Mu&mwGif DNA xJwGif Gene tjzpf &Sdae½HkrQjzifh tvkyfrvkyf[kom qdkvdkonf/ Gene

rsm;udk 4if;wkdYtvkyf 4if;wkdYvkyfEdkifap&ef yhHydk;ay;aeonfwdkYrSm pdwfudkjzpfay:apaom tm½Hkig;yg;

OwkESifh tm[m&wdkYjzpfaMumif;udk qdkvdkonf/

MAOA Gene High Active jzpfol yk*d¾Kvfrsm;onf qdk;0g;aom ywf0ef;usifwGif

aexdkifjzwfoef;vmvQifvnf; 4if;wdkY\tjyKtrl? tajymtqdkrsm;udk aumif;pGmxdef;ausmif;

Edkifvmjcif;onf pdwf0ifpm;zG,faumif;aom tcsufjzpfonf/

MAOA Gene Low Active jzpfaeaom yk*d¾Kvfrsm;onf ywf0ef;usif qdk;vQif

qifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif;qifjcifjcif;? a0zef ydkif;jcm;pOf;pm;jcif;ESifh

qHk;jzwfcsufcsjcif;rsm;wGif tm;enf;EkdifMuonfudk awGY&onf/ ywf0ef;usifaumif;wGifawmh

qifjcifoHk;oyfp&mr&Sdaom? ½Ijrif oHk;oyfp&mr&Sdaom? usdK;aMumif;qifjcifjcif;vkyfzdkY&ef rMuHKaom?

a0zefydkif;jcm; pOf;pm;p&mrvdkaom? qHk;jzwfcsufBuD;BuD;rm;rm; cs&efrvdkaomb0rsdK;wGifvnf;

usifvnfEd kifayao;onf/ aemufxyfjzpfEd kifacswpfckrSm MAOA Gene Low Active

jzpfaeaomfvnf; ywf0ef;usifvnf;aumif;NyD;? aumif;aomywf0ef;usif (Oyrm-bmoma&;

ywf0ef;usif) \ aphaqmfrIjzifh aumif;aomvkyfief;rsm; vkyfudkifjcif;? avmbenf;aom?
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a'goenf;aomb0 aexdkifrI pdwfaepdwfxm;rsm;&Sdvmjcif;? bmoma&;tvkyfvkyf&ef ÓPf&nf

jrifhonfxufjrifhvmjcif; rsm;vnf;jzpfEdkifonf/ vuf&Sdb0wGif &&Sdxm;aom Gene wGif MAOA

Low Active jzpfaeaomfvnf; ywf0ef;usifaumif;wGif ae&aomaMumifh vuf&Sd Gene udk

ajymif;vJypf&ef rjzpfEdkifaomfvnf; ywf0ef;usifaumif;wGif ae&jcif;aMumifh ydkíÓPf&nfjrifh

vmjcif;? ydkíodvmjcif;onf arm[enf;vmjcif; odkYr[kwf tarm[pdwf jzpfvmjcif;jzpfonfh

avmbenf;aom b0yHkpH pdwfaepdwfxm;onf tavmbpdwf udef;atmif;vmjcif;jzpfonf/

a'go avsmhenf;aom tjyKtrlrsm;udk aphaqmfaom pdwfrsm;onf ta'gopdwfrsm;yifjzpfonf/

Gene ESifh y#doaËpdwfESifh y#doaËpdwfESifh y#doaËpdwfESifh y#doaËpdwfESifh y#doaËpdwf

þuJhodkY ,ckb0wGif&&Sdvmaom Gene wGif MAOA Gene Low Active jzpfaejcif;onf

ywf0ef;usifraumif;vQif Violent Behavior rsm; jyKrlEdkifí Violent Behavior ac: olwyg;udk

xdcdkufapEdkifaom tjyKtrlrsm;onf qifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif;qifjcifjcif;?

a0zefydkif;jcm; pOf;pm;jcif;? qHk;jzwfcsufcsjcif;[lonfh pdwfvkyfief; (5)rsdK;wGif aumif;pGm

tvkyfrvkyfí jzpf&um; xdkuJhodkYtjyKtrl tajymtqkdMurf;wrf;aom? a'gojzpfMuaom

yk*d¾Kvfrsm;onf pdwfvkyfief;rsm;udk rvkyfEdkifonfrSm xif&Sm;pGm awGY&\/ pdwfvkyfief; (5)rsdK;udk

vkyfEdkifpGrf;&nfusvmonfrSm odrIenf;íjzpfonf/ odrI\ t"dyÜm,fonf tvGwfusufí

odxm;aomt&mrsm;udk rqdkvdk/ odrIqdkonfrSm rdrdudk,fwdkif awGYMuHKvkyfudkif cHpm;&mrS &&Sdvmaom

odjcif;? em;vnfjcif;rsm;udk qdkvdkonf/ þodkYodrIenf;yg;jcif;onf t0dZÆmyifjzpfonf/ t0dZÆm

qdkonfrSm odxm;orQxJrS rSm;,Gif;aom odrI rdpäm'd|d rsm;jzpfEdkifouJhodkY vHk;0odrxm;jcif;vnf;

jzpfEdkifonf/ arm[qdkonfrSm odxm;orQxJrS rSm;,Gif;aom rdpäm'dXdrsm; jzpfEdkifouJhodkY rnfonfrQ

odrxm;jcif;vnf; jzpfEdkifayonf/ arm[yifjzpfonfh rodaom em;rvnf aompdwfonf

arm[pdwfjzpfonf/ MAOA Gene Low Active jzpfaeaom yk*d¾KvfwdkYonf ywf0ef;usifqdk;rsm;ESifh

aexdkif&ygu e*dkarG;&myg Gene \ tcH"mwfonf pdwfvkyfief; (5)rsdK;udk vkyfudkifEdkifjcif;

tm;enf;onfh Gene Activity jzpfí ygVdtac: ÓP0dyÜ,kwf [k qdkonf/ ÓP0dyÜ,kwf

ÓPfESifh ,SOfíjzpfay:vmaom Gene Active r[kwfonfh MAOA Gene Low Active onf

ÓP0dyÜ,kwfpdwfyifjzpfonf/ ÓP0dyÜ,kwf pdwfyg0ifum y#doaE¨wnf aomfjim;vnf;

ywf0ef;usifaumif;rsm;wGif usifvnfcGifh&ygu arG;&myg y#doaËpdwfjzpfaom ÓP0dyÜ,kwf

yg0ifonfhy#doaËpdwfudkawmh ypöKyÜefb0wpfckwGif ajymif;vJír&awmhonfudk odyÜHray:cif
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uyif Ak'̈bmom wGif jrwfpGmbk&m;u a[mMum;xm;NyD; jzpfonf/ odkYaomf ÓP0dyÜ,kwfygaom

a'greóo[*kwfÓP0dyÜ,kwfoocFg&du y#doaE¨uJhodkYaom y#doaE¨ pdwfydkif&Sifonf

aumif;rGefaom ywf0ef;usif (Oyrm-bmoma&; ywf0ef;usif) wGif aumif;onfrsm;udkom

vkyfudkifjyKrlajymqdkaqmif&Gufygu arG;y#doaE¨onf ÓP0dyÜ,kwfyifjzpfvifhupm;

aumif;aomtawG;? aumif;aomtMuH? aumif;aomtajym? aumif;aomtvkyfrsm;?

aumif;aomtjyKtrlrsm;? arG;,lí&Edkifao;onf/ þuJhodkY aexdkifaomb0wGif 4if; MAOA

Gene Low Active State wGif &SdMuaom yk*d¾Kvfrsm;onf aumif;aom ywf0ef;usifwGif

avmbuif;uif; (tavmb)? a'gouif;uif; (ta'go)ESifh pOfpm;qifjcifí vkyfudkifaom

ywf0ef;usifjzpfí aomuuif;uif;ywf0ef;usifwGif aeonfjzpfí 4if;yk*d¾KvfwdkY\ tjyKtrl?

tajymtqdk? taetxdkifrsm;onf tavmb? ta'go? tarm[wdkYu pDrHtkyfcsKyfxm;onfh

tjyKtrl? tajymtqdk? tae txkdifrsm;jzpf&um; 4if;tjyKtrlrsm; \aemufuG,f&Sd pdwfrsm;udk

avhvmMunfhvQif 4if;yk*d¾KvfwdkY\pdwfwGif tavmbpdwf? ta'gopdwf? tarm[pdwfrsm; appm;

vkyfudkifvsuf&SdonfudkawGY&rnf/ 4if;tjyKtrlrsm;udk yifraphaqmf&m r[m tPkZD0

ypönf;rsm;jzpfaom DNA twGif;rS Gene rsm;udk vuf&Sdb0wGif tajccHtm;jzifh ajymif;vJí

r&aomfvnf; aumif;aomywf0ef;usifaMumifh jyKrlaom tjyKtrlaumif;rsm;onf raumif;aom

Gene rsm;ay:wGif  Epigenetic Mark ac: Protein rsm; vma&mufydwfqdkYonf/

Genetic Code or Sequence
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xdkYaMumifh b0wpfck\ y#doaE¨tcgwGif &&Sdvmaom DNA \ Gene rsm;onf

tajccHtm;jzifh xdkb0twGuf ajymif;vJír&onfrSm rSefaomfvnf; 4if;arG;&myg Gene rsm;

teuf raumif;aomtjyKtrludk jzpfapaom Gene  rsm;ESifh aumif;aomtjyKtrludk jzpfapaom

Gene rsm;teuf rnfonfh Gene udk ydwfxm;um rnfonfh Gene udkyGifhaprnfudk ywf0ef;usifu

qHk;jzwfay; ayonf/ y#doaËtcgwGif; qdk;0g;aom Gene rsm;jzifh arG;zGm;vmaomfvnf;

4if;yk*d¾Kvfaexdkif&m ywf0ef;usifonf xdkyk*d¾Kvf\ Gene tvkyfvkyfyHkudk aumif;pGm tusdK;

oufa&mufrI &Sdayonf/ ADZ raumif;aomfvnf; ywf0ef;usifaumif;wGif usifvnf&aom

xdkyk*d¾KvfwdkY aemufqHk;pkwdpdwfusonfhtcsdefwGif Ak'¨bmom0ifrsm;\ ,HkMunfcsuft&

ykxkZOfb0jzpfaeorQ umvywfvHk; b0oHo&m tcef;quf&tHk;rnfjzpfay&m uyfvsuf

aemufb0opfodkY ul;ajymif;onfhtcg 4if;yk*d¾KvfwdkY\ pkawrnfhb0wGif &Sdvufpjzpfaom

tavmb? ta'go? tarm[pdwfwkdYtm;vHk;wdkYonf y#doaËpdwftjzpf qufvuf&,lEdkif

aomaMumifh [dwf (3)yg;pvHk;yg0ifaom wd[dwfyk*d¾Kvfrsm; y#doaËpdwftjzpf b0opfu&,lEdkifacs
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&Sdayonf/ MAOA Gene Low Active jzpfaeaomfvnf; ywf0ef;usifaumif;aMumifh jzpfay:

vmaom aumif;aomtjyKtrlrsm;jzpfaom tavmb? ta'go? tarm[wdkYonf tvm;wl

y#doaËpdwftjzpf qufvuf qufcHul;ajymif;Edkifacstjzpf &Sdvsuf &Sdaom tavmb? ta'go?

tarm[ yrmPrsm;ay:wGifrlwnfí aumif;&mbHkAdrmef rsm;odkY ul;ajymif;Ekdifrnf jzpfonf/

4if;wdkY\ ypöKyÜefb0wGif pkwdpdwfusí umvrjcm;aom aemifb0opf\ y#doaËpdwf

tjzpfodkY ul;ajymif;onfhtcg tarm[pdwfaMumifh ÓPor®,kwf y#doaE¨pdwf &Edkifacs

&Sdayonf/ 4if;yk*d¾KvfwdkY\ tavmb? ta'go? tarm[aMumifh r[m0dyguf y#doaËpdwf(8)rsdK;

teuf wpfrsdK;rsdK;jzifh b0opfpEdkifzG,f&m&Sdonfudk odyÜH½IaxmifhrS awGY&onf/ r[m0dyguf

y#doaËpdwf (8)rsdK;wGif rnfonfhy#doaËpdwfjzifh b0opf&&SdrnfqdkonfrSm qdkif&myk*d¾KvfwdkY\

tavmb? ta'go? tarm[ yrmPrsm;wGifom rlwnfayvdrfhrnf/ avmb? a'go? arm[

jzpfonfESifhwpfNydKifeuf arm[aMumifhjzpfEdkifacs&Sd onf[k oHk;oyfEdkifonfrSm ukov0dyguf

Oayu©moEÅD&P y#doaËpdwfyif jzpfonf/ arm[jzpfjcif; odkYr[kwf rSefuefonfhtodr&Sdjcif;onf

OD;aESmufwGif;&Sd a&&Snf rSwfÓPf (Long Term Memory) wGif EsL&GefESifh 'if;'½dkufcsdwfqufjcif;rsm;

&Sdcsif&Sdrnf/ &Sdonfhcsdwfqufjcif;rsm; odkYr[kwf a&&SnfrSwfÓPfwGif odrf;qnf; xm;aomtodrsm;?

odjcif;rsm; rSm;,Gif;aomodjcif;rsm;jzpfygu tarm[ rjzpfEdkifawmh/ tarm[rjzpfEdkifvQif

jzpfEdkifacsrSm wpfckwnf;yifjzpfonf/ 4if;rSm arm[yifjzpfonf/ OD;aESmufwGif;&Sd a&&SnfrSwfÓPfwGif

odrIrsm; rSm;,Gif;aeygu arm[ jzpfNyDjzpfí avmbwufvm? avmbjzpfvmrnfrSm

ajrBuD;vufcwfrvGJjzpfaMumif; odyÜHjzifhvnf; oufaoxlí&NyDjzpfonf/ avmbjzpfvmvQif

aemufqufwGJrsm;udk wm;qD;ír&awmh y|mef;ygVdawmfwGif raem0dÓP"mwk,m? wHor®,kwå

umeOö"r®meH teEÅ&ypöa,e ypöa,m [k a[mMum;onfhtwdkif; avmbpdwfjzpfvmNyDqdkvQif

apwemESifh a'gowdkYonf umvtMum;r&Sd qufwdkufjzpfavh&Sdonfjzpfí arm[ (rSm;,Gif;

aomodrI)onf avmbrS a'goodkY jzpfpOfwpfavQmufwGif ryg0ifaomfvnf; rSefuefaomodrIjzifh

raxmufyHhaom apwodufjzpfí avmb? apwemESifh a'gowdkYjzpfay:vmMuukef\/

xdkodkYjzpfay:vmjcif;rsm; rsm;vmvQif arm[pdwfjzifh pkwdaomf b0opfudk&,l&mwGif rnfonfhenf;

ESifhrQ ÓPorÜ,kwf y#doaËpdwf udk&&efr&Sd/ vuf&Sdb0wGif arm[[laom rSm;aomodjcif;onf

ÓPf[laom ÓPr[kwfojzifh ÓP[kqdktyfaom rSefuefaomodjcif;udk jzpfaprnfh

ÓPorÜ,kkwfy#doaËpdwfudk r&Edkifjcif;jzpfonf/ rrSefuefaom todjzpfap? rSefuefaom

todjzpfap? todtm;vHk;udk OD;aESmufwGif rSwfwrf;wifonfhtcg OD;aESmuftaejzifh rnfonfh

tcsuf odkYr[kwf rnfonfhEsL&Gef'if;'½dkuf zGJ Ypnf;yHku trSefw&m;jzpfonf? rnfonfh

EsL&Gef'if;'½dkuf zGJYpnf; yHku trSm;jzpfonf[lí cGJjcm;Edkifonfr[kwf/ tm½Hkig;yg;ESifh qufay;orQ
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tm;vHk;udk EsL&Gef 'if;'½dkufzGJYpnf;yHkrsm;tjzpf rSwfwrf;wifrnfomjzpfonf/ ygVdbmomjzifh

onmu©Ëm rSwfwrf;wifrSwfom;jcif;qdkif&m vQyfppfjzpfay:rI rsm;yifjzpfonf/

odkYjzpfí b0opfwGif rSefuefaomtodqdkonfh tarm[onf tavmbESifh ta'goudk

jzpfay:apaom todrsdK;? EsL&Gef'if;'½dkufzGJYpnf;yHkrsdK; &SdvQif ÓPorÜ,kwfyg0ifaom y#doaËpdwf

wpfckck jzif h b0opfqufEd kif jcif;ud k qd kvd konf/ tu,fírsm; rSm;,Gif;aomtod?

odjcif;wdkYonfvnf; EsL&GefzGJYpnf;yHkrsm;tjzpf &Sdaeygu rSefuefaomvkyf&yfrsm;jzpfonfh tavmb?

ta'gorsm; jzpfvmEkdifacs enf;yg;vSayonf/ odkYjzpfí tjyKtrl? tajymtqdk tm;vHk;wGif

wpfpdwf&Sd avmbxGuf? a'goxGufaecJhvQif tarm[ac: rSefuefaomodrI enf;yg; onfrSm

rSef;í&ayonf/ rSefuefaom odrIonf avmbwdkYudk xdef;odrf;Ekdifvm \/ avmbenf;vmvQif

apwemenf;vmum a'goonfvnf; tvdkuftxdkuf enf;yg;vmonf/ OD;aESmufwGif odrf;qnf;

rSwfom;xm;aom odrIrsm;onf avmbapwemESifh a'goudk avsmhenf;apEdkifjcif; r&SdvQif

4if;odrIrsm;onf odrIyifjzpfaomfvnf; arm[yifjzpfacsonf/ þodkYaeYpOfusifvnfaeaom

b0rsm;wGif MAOA Gene Low Activity jzpfrIonf ta&;ygvSonf/ qdkvdkonf rSm jyifyb0\

tjyKtrlrsm;onf cE¨mudk,fwGif;&S d uvmyfpnf;rsm;twGif;&S d 4if;uvmyfpnf;rsm;udk

armif;ESifay;aeaom DNA wGifygonfh Gene ESifh wdkuf½dkufoufqdkifaeonfyif jzpfonf/

odkYjzpfí jyifyb0\tjyKtrlrsm;onf Violent jzpfaeygu avmb? a'gorsm;jzifh

jyKrlajymqdkaeygu MAOA Gene Low Activity Expression ay:wGif xif&Sm;rnfjzpfonf/

xdkYaMumifh 4if;yk*d¾Kvfonf þyHktwdkif; pkwdpdwfusonfh tcg b0opfwGif t*Fvdyfvdk

(Corresponding Gene) qDavsmfaom b0udkom ul;ajymif;&ef&Sdonf/ MAOA Gene Low

Activity ESifh ywf0ef;usifqdk;aMumifh Violent jzpfaom tjyKtrl? tajymtqdkrsm;udk udk,fpm;jyKaom

avmb? a'go ESifh arm[wdkYjzifh b0ul;rnfjzpfvQif b0opf\ y#doaËpdwfwGif tavmb?

ta'go ESifh tarm[ wdkYygaom y#doaËpdwfudk &p&mtaMumif;r&Sday/ tavmb? ta'goESifh

tarm[[dwf (3)rsdK;pvHk; rygaom y#doaËpdwfonf t[dwfy#doaËpdwfjzpfonf/ t[dwf

y#doaËpdwfonf avmb? a'goESifh arm[[lonfh tukodkvfrsm;aMumifhjzpfaom? odkYr[kwf

ygVdvdk tukodkvf 0dbwf Oyau©moEÅD&P y#doaE¨pdwfyifjzpfonf/ tukodkvf0dbwf

Oyau©moEÅD&P y#doaE¨onf vly#doaE¨r[kwf/ wd&pämef\ y#doaE¨pdwf yifjzpfonf/

wd&pämef\y#doaËpdwfwGif tavmb? ta'goESifh tarm[ [laom pdwf (3)yg;pvHk;rygaom

t[dwfy#doaËjzpf\/ odkYjzpfí t[dwf wd&pämef[k ac:Muayonf/ xdkYaMumifh DNA yg Gene

jzpfaom MAOA Gene \ Low Active ESifh High Active wdkYrS qufpyfí y#doaËpdwfrsm;udk

em;vnf Edkifonf/
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b0opfwpfckpjcif;b0opfwpfckpjcif;b0opfwpfckpjcif;b0opfwpfckpjcif;b0opfwpfckpjcif;

MouúEÅdu©aP emr½lyHMouúEÅdu©aP emr½lyHMouúEÅdu©aP emr½lyHMouúEÅdu©aP emr½lyHMouúEÅdu©aP emr½lyH

y#doaËpdwfqdkonfrSm pdwfydkif; odkYr[kwf OD;aESmuftwGif; vQyfppf jzpfay:rItydkif;udk

qdkvdkonf/ qdkvdkonfrSm b0opfpcsdef yxrqHk;tcsdef (Moment of Fertilization) odkYr[kwf

b0opfy#doaËpdwf\ yxr Oyg'fwGif om;OwGif;ü jzpfay:aeaom vQyfppfpka0;rIudkqdkvdkonf/

y#doaE¨jzpfpOf\ vQyfppfpka0;rItjyif y#doaE¨jzpfpOf\ ½kyfydkif; qdkif&m jzpfay:rI

pkpnf;rIudkavhvmvQif y#doaËpdwfpjzpfonfh Oyg'fwGif tazESifhtar\ (23)ckaom Chromosome

rsm;aygif;pnf;um Chromosome (46)ck jzpfvmonf/ y#doaËjzpfpOfwGif (23)ckaom Chromosome

rsm; aygif;um (46)ck b0odkY wdkawmif;aomtcsdeftwGif; ul;ajymif;aeonfhtcsdefESifh wpfajy;nD

vQyfppf pka0;rIvnf;jzpfay:ae\/ þonfum; odyÜH\awGY&Sdcsufjzpfonf/

Ak'̈jrwfpGmbk&m;a[mMum;onfrSm MouúEÅdu©aP emr½lyH tnrnH o[Zmw ypöa,eMouúEÅdu©aP emr½lyH tnrnH o[Zmw ypöa,eMouúEÅdu©aP emr½lyH tnrnH o[Zmw ypöa,eMouúEÅdu©aP emr½lyH tnrnH o[Zmw ypöa,eMouúEÅdu©aP emr½lyH tnrnH o[Zmw ypöa,e

ypöa,mypöa,mypöa,mypöa,mypöa,m [kjzpfonf/ qdkvdkonfrSm y#doaËwnfaom cPwGif emrfESifh½kyfwdkY wpfckESifhwpfcky#doaËwnfaom cPwGif emrfESifh½kyfwdkY wpfckESifhwpfcky#doaËwnfaom cPwGif emrfESifh½kyfwdkY wpfckESifhwpfcky#doaËwnfaom cPwGif emrfESifh½kyfwdkY wpfckESifhwpfcky#doaËwnfaom cPwGif emrfESifh½kyfwdkY wpfckESifhwpfck

tjyeftvSefaxmufyif hvsuf ,cifu r&S dao; rjzpfao;aom ½kyfE Si f hemrfwd k Yud ktjyeftvSefaxmufyif hvsuf ,cifu r&S dao; rjzpfao;aom ½kyfE Si f hemrfwd k Yud ktjyeftvSefaxmufyif hvsuf ,cifu r&S dao; rjzpfao;aom ½kyfE Si f hemrfwd k Yud ktjyeftvSefaxmufyif hvsuf ,cifu r&S dao; rjzpfao;aom ½kyfE Si f hemrfwd k Yud ktjyeftvSefaxmufyif hvsuf ,cifu r&S dao; rjzpfao;aom ½kyfE Si f hemrfwd k Yud k

wpfNydKifeuftwlwuG jzpfaponfwpfNydKifeuftwlwuG jzpfaponfwpfNydKifeuftwlwuG jzpfaponfwpfNydKifeuftwlwuG jzpfaponfwpfNydKifeuftwlwuG jzpfaponf[k qdkvdkonf/ odyÜHwGif awGY&SdonfrSm y#doaËpdwf[kqdkEdkifaom

b0opfjzpfp umvwGif vQyfppfpka0;rIaMumifh Gene rsm;pka0;vmonfvnf;r[kwf/ Gene

rsm; pka0;vmí vQyfppfpka0;rIrsm;jzpfvmjcif;r[kwf/ tjyeftvSefaxmufyHhí wpfNydKifeuf

twlwuG jzpfjcif;jzpfonf/ wpfNydKifeuf twlwuGjzpfonfh t&mESpfckrSm Chromosome (23) ckESifh

(23)ckaygif;pnf;jcif;ESifh vQyfppfpka0;jcif; wdkYyifjzpfonf/ trdESifhtzwdkY\ Chromosome (23)ckpD

aygif;pnf;um (46)ckaom Chromosome rsm;jzpfvmjcif;onf b0opfwpfckudk pjcif;jzpfonf/

þodkY Chromosome (46)cktjzpf a&mufonfhtcsdefwGif Chromosome rsm;\ ywf0ef;usif

wGif vQyfppftdkif;,Gef;rsm; wpfNydKifeufpka0;aejcif;jzpfonf/ Chromosome rsm;onf b0opf\

½kyfudk udk,fpm;jyKNyD; Chromosome \ywf0ef;usif qdkufwdkyvmZrf (Cytoplasm) t&nftwGif;

qdk'D,rf? ydkwufqD,rfponfh tdkif;,Gef;rsm; pka0;jcif;jzpfonfh vQyfppfrIefrsm;pka0;jcif;onf

y#doaËpdwf jzpfjcif;yifjzpfonf/ þodkYyxrqHk;aom tcsdefwpfcP (Moment Of Fertilization)

y#doaËpdwf pjzpfonfh Oyg'fwGifom pdwf[laom vQyfppfpka0;rIESifh ½kyf[laom Chromosome

(46)ck twlwuG jzpfay:cJhaomfvnf; xdkw'*F\ aemufumv XD? bifrsm;wGif vQyfppfpka0;rIrsm;\

wGef;tm; qGJtm; tajymif;tvJ t0iftxGufrsm;aMumifhom ½kyftopfwdkY qufí qufíjzpfvmMu

onfudk awGY&onf/
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rdcif\ 0rf;MumwdkufwGif aygif;pnf;rdoGm;aom Chromosome (46)cktjzpf a&muf&Sdonfh

tcsdefwGif 4if; Chromosome (46)ckudk Membrane tcGHwpfckjzpfay:um OozG,f tkyfqdkif;xm;onf/

4if;udk Zdkifukwf (Zygote) [kac:onf/ Zdkifukwfonf píjzpfwnfonfh Oyg'ftcsdefwGif

wpfvHk;wnf;aom Ojzpfaomfvnf; umvrjcm;bJ ajymif;vJvsuf&Sd&m (24)em&D ESifh (36)em&D

twGif; uvmyfpnf; (1)vHk;rS qifwluvmyfpnf; (2)vHk;tjzpf uGJxGufvmonf/ aemufxyf

(12)em&D Mumjrifhonfhtcg uvmyfpnf; (16)vHk;rS (32)vHk;txd yg0ifaom abmvHk;oP²mef

t&nftdwftxd yGm;rsm;vmonf/ þodkYajymif;vJyGm;rsm;vmaom Zdkifukwfonf Fallopian Tube

ac: jyGefwpfavQmufqif;vmum aemuf (6)&uf tMumwGif 4if;abmvHk;ozG,f tdwftwGif;

tv,fwGif *vdkifjzpfaeaom *lozG,f yHkoP²mefjzpfay:vmonf/
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om;OtwGif;wGif uvmyfpnf;yGm;vm&mrS uvmyfpnf; (16)ck &Sdvmonfhtcg 4if;

uvmyfpnf;udk Morula [kac:onf/ 4if;uvmyfpnf; (16)vHk;pvHk;onf tvHk;pHk twlwlyif

jzpfonf/ uvmyfpnf;trsdK;tpm; uGJjym;rIr&Sdao;acs/ om;Oonf om;ONyGef\ Fallopian Tube

twGif; qif;vmonfh tcsdefESifhtrQ om;OtwGif;&Sduvmyfpnf;rsm; qufvufyGm;rsm;vmonfh

tjyif wpfrsdK;wnf;r[kwfawmhbJ trsdK;tpm; (2) rsdK;jzpfvmonf/ wpfrsdK;onf twGif;

uvmyfpnf;tpkta0; (Inner Cell Mass) tjzpf zJGYpnf;jzpfay:vmNyD; usefwpfrsdK;onf

om;O\tcGHjzpfonfh (Trophoblast) uvmyfpnf;rsm;tjzpfodkY ajymif;vJjzpfay:vmonf/

Trophoblast uvmpnf;rsm;jzifh zGJYpnf;xm;aom OcGHonf a&ESifh"mwfqm; qdk'D,Htdkif;,Gef;

(Na+) rsm;udk pkyfoGif;onf/ þodkY qm;&nfjzifhjynfhvmaom om;Oudk Blastocyst [kac:onf/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

pdwf0ifpm;p&mtcsufonf b0opf\ Gene jzpfvmrnfh tajccH y½dkwif;rsm;onf

rdcif\om;O Egg ESifh zcif\okwfaoG;&nf Sperm wdkYwGif ygvmNyD;jzpfonf/ Egg udk Zona

Pellucida [kac:aom Membrane tcGHjzifh zHk;tkyfxm;onf/ Sperm onf Zona Pellucida

udkazmufum Egg \tcGHudk xyfrHazmufí Genetic Material rsm;jzpfonfh Gene jzpfvmrnfh

tajccHy½dkwif; rsm;udk xnfhoGif; vTifhxkwf ay;vdkufonf/ Sperm rSxkwfvTwfay;onfh Chromosome

(23) ckudk zcif\ Pronucleus  [kac:NyD; rdcif\ om;OwGif;&Sd Chromosome (23)ckudk rdcif\ Pronucleus

[kac:onf/ zcif\ Pronucleus onf rdcif\ om;O wGif;&Sd Pronucleus ESifh vma&muf

aygif;pyfvdkufonfhtcg rdcifzcifwdkY\ Chromosome rsm; a&maxG;aygif;pyfNyD; rdcifzcifwdkYESifhrwl

awmhaom aemufxyf Chromosome (46)ck jzpfwnfvmjcif;onf rdcif\b0? zcif\b0wdkYESifh rwlaom

b0opfwpfckudk jzpfvmaponf/ xkdtcg Chromosome (46)ck ygaom O onf O oufoufr[kwf

awmhbJ om;Ob0odkY a&muf\/ om;Oudk Zdkifukwf (Zygote) [kac:onf/ Zygote onf

b0wpfck\ tpjzpfonf/

Zygote \ "mwkywf0ef;usif odkYr[kwf y#doaËaemifb0ifpdwf\ "mwkywf0ef;usif odkYr[kwf y#doaËaemifb0ifpdwf\ "mwkywf0ef;usif odkYr[kwf y#doaËaemifb0ifpdwf\ "mwkywf0ef;usif odkYr[kwf y#doaËaemifb0ifpdwf\ "mwkywf0ef;usif odkYr[kwf y#doaËaemifb0ifpdwf

Zygote onf om;OtwGif;&Sd zcif\ Sperm rSvmaom Pronucleus ESifh rdcif\om;O

(Egg)twGif;&Sdaom Pronucleus wdkYaygif;NyD;oGm;í jzpfvmaom wpfckwnf;aom Nucleus

udkac:onf/ 4if;wpfckwnf;aom Nucleus onf Zona Pellucida O\twGif;&Sd Cytoplasm
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

xJwGif&Sdonf/ Cytoplasm wGif Cytosol ESifh Organelle rsm;ygonf/ Cytosol onf

t&nfyifjzpfNyD; 4if;xJwGif trsm;qHk;&SdonfrSm ydkwufqD,rfjzpfNyD; tenf;i,fu qdk'D,rf

tdkif;,Gef; rsm;&Sdonf/ Cl– , Mg+ ESifh Ca+2 rsm;&SdMuonf/ aemufxyf trsm;qHk;&Sdonfh wpfrsdK;rSm

Amino Acid jzpfonf/ om;OxJ&Sd Cytosol \ (75)&mcdkifEIef;onf a&jzpfonf/ 4if;a&\ PH

onf (7) rS (7.4) txd&Sdonf/

Fertilization jzpfNyD;vQifNyD;csif;wGif wpfckwnf;aomuvmyfpnf;wGif Cytosol qdkaom

"mwfqm;&nf&SdouJhodkY Zona Pellucida \twGif;wGifvnf; Cytosol "mwfqm;&nf&Sdí

Extracellular ion rsm;ESifh Intercellular ion rsm;\ tajymif;tvJr&SdvQif Nucleus wGif&Sdaom

Ion rsm;\taetxm; yrmPonfvnf; Nidrfae\/ 4if; Intercellular Potential [kac:onf/

Nucleus \ Membrane Potential [kvnf;ac:onf/ xdk Membrane Potential onf

tjrJNidrfaeonfr[kwf/ Zona Pellucida \ Cytosol ESifh Nucleus \ Cytosol wGif&Sdaom

"mwkypönf;rsm;jzpfonfh Na+ , K+, CL–, Mg+, Amino Acid, Ca+2 wdk Y tajymif;

tvJjzpfpOfrsm;&SdaeonfhtwGuf Nucleus \ Membrane Potential onf ajymif;aeonf/

Nucleus \ Membrane Potential onf tajymif;tvJ&Sdonfh w'*FwcP&Sdonf/

xdkajymif;vJjcif;udk y#doaËpdwf[k em;vnf Ekdifonf/ y#doaËpdwfqdkonfrSm rdcif\ Pronucleus

ESifh zcif\ Pronucleus wdkYaygif;pyfrdoGm;onftcsdef w'*FOyg'fudkac:onf/ xdktcsdefwGif pwif

jzpfwnfvdkufaom Nucleus \ Membrane Potential onf Zygote tjzpf a&mufNyD;onfhtcg

jyefíajymif;vJonf/  Zygote \ Membrane Potential onf Zona Pellucida tdwf\twGif;&Sd

Cytosol &Sd tdkif;,Gef;rsm; t0iftxGufaMumifh ajymif;vJrI&Sdaomfvnf; EsL&Gefrsm;wGifjzpfaom

Depolarization ESif h Repolarization, Hyperpolarization rsm;uJhod k Y twufMurf;

tusMurf;r[kwfacs/ rrsm;vGef;aom ajymif;vJrIrsm;aMumifh Zygote \ Membrane Potential

onf a,bk,stm;jzifh EsL&Gefwdk YwGifjzpfay:aom Resting Membrane Potential rS

Deoplarization jzpfjcif;\ Ion Concentration tajymif;tvJESifh,SOfvQif tawmfyif wnfNidrfpGm

&Sdonf[k ,lqí&onf/ Zygote \ Membrane Potential onf BuD;rm; odom aom Potential

tajymif;tvJrjzpfí 4if;udk Resting Potential wGif &Sdaeonf[k qdkvkdonf/ Negligible

tajymif; tvJrsm;udk vspfvsL&IcJhvQif Zygote \ Resting Membrane Potential (RMP)

a,bk,stm;jzifh Potential Equilibrium wGif &SdouJhodkYjzpfonf/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

þodkY vlYb0\ tp ppcsif;uwnf;u &Sdvmaom rrsdK;O\ Resting Membrane

Potential onf y#doaËpdwf[kqdktyfaom trd\ Pronucleus ESifh tz\ Pronucleus wdkY

aygif;vdkufNyD;onfh w'*FwGif&Sdaom Zygote b0 a&mufcgp Membrane Potential ESifhuGmjcm;

aomfvnf; y#doaE¨pdwf jzpfNyD;onfhaemuf jyefvnfwnfNidrfum qufvuf&Sdaeonfudk

awGY&rnf/ y#doaE¨wnfwnfjcif;&Sdaom Membrane Potential onf Oyg'fw'*FtwGif;

ajymif;vJonf/ vHk;0 ausmufcsí qufvufwnfNidrfaejcif;r[kwf/

y#doaE¨wnfonfhtcsdefwGif&S daom Zygote \ Membrane Potential onf

y#doaËpdwfyifjzpfonf/ 4if; Membrane Potential onf w'*FtwGif; pwifajymif;vJ\/

y#doaËpwifjzpfcsdefwGif&Sdaom Zygote pjzpfonfh yxrOD;qHk; w'*FwGif&Sdaom Zygote \

Membrane Potential udkom y#doaËpdwf[k ac:qdkjcif;jzpfNyD; xdkw'*Fudk ausmfvGefonfESifh

pwif ajymif;vJaom tenf;i,faom Membrane Potential aMumifhjzpfvmaom tenf;i,f

uGm[oGm;aom Membrane Potential onf y#doaËpdwf r[kwfawmh/ 4if;udk b0opf\

b0ifpdwf[kac:onf/ b0opf b0ifpdwf\ Oyg'f[k em;vnfEdkifonf/ trdtzwdkY\ ProNucleus

rsm; yl;aygif;csdef y#doaË[lonfh tcsdefw'*FwGif c½dkrdkZkef;ESifh Ocsif;aygif;um b0opf yk*d¾Kvfopf\

udk,fydkifuHtpDtrHaMumifh jzpfvmaom (46)ckaom c½dkrdkZkef; wdkYonf rdbwdkYxHrS c½dkrdkZkef;rsm;wGif

tajccHí aygif;pyfjzpfay: vmaomfvnf; 4if;wGif rdbwpfOD;csif;ESifhrwlaom oD;jcm;

c&dkrdkZkef;topf (46)ck b0opf wpfcktwGuf jzpfay:vm&onf/

aoqHk;jcif; odkYr[kwf pkwdpdwfusjcif;aoqHk;jcif; odkYr[kwf pkwdpdwfusjcif;aoqHk;jcif; odkYr[kwf pkwdpdwfusjcif;aoqHk;jcif; odkYr[kwf pkwdpdwfusjcif;aoqHk;jcif; odkYr[kwf pkwdpdwfusjcif;

xdkYaMumifh y#doaËpdwf (RMP of Zygote)jzpfaom w'*FESifhuyfvsuf w'*Frsm;wGif

qufwkdufjzpfay:aeaom RMP rsm;udk b0ifpdwf[k qdkEdkifayonf/ xdkb0ifpdwfac: RMP

onf b0wpfck\ pkwdpdwfusonfhtcsdefwGif &Sd&S dorQaom uvmyfpnf;rsm;twGif;&Sd

tdkif;,Gef;rsm;\ Ionic Equilibrium tdkif,Gef;rsm;\wnfNidrfrIonf pwifysufjy,fonf/

xdkw'*Fonf cE¨mudk,f\ Decomposition Process pwifonfhtcsdefyifjzpfonf/

pkwdpdwfusoGm;onfh tcsdefonf vlYudk,f&Sduvmyfpnf;tm;vHk;wGif RMP zGJYpnf;xm;yHk? xdef;odrf;

xm;yHkr&SdawmhbJ zGJYpnf;yHkysuf,Gif;\/ EsL½Gefrsm;wGifvnf; RMP ryg&dSawmhí Electricfication

Sensation r&Sdawmh/ Electrification Sensation r&SdawmhvQif rnfonfhcHpm;rIrQ r&Sdawmh/ tajccH
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cHpm;rIjzpfonfh RMP r&SdawmhvQif aoqHk;NyDjzpfonf/ RMP ysufjcif;onf DNA tvkyf

rvkyfEdkifawmhíjzpfonf/ NDA onf ur®Z½kyfjzpfonf/ DNA \ Gene onf ZD0dw½kyfjzpfonf/

ur®Z½kyfjzpfaom DNA tvkyfvkyfjcif; &yfqdkif;vQif ZD0dw½kkyfjzpfaom Gene onfvnf;

tvkyfvkyfjcif;&yfqdkif;onf/ Gene tvkyfvkyfjcif; &yfqdkif;vQif RMP ysufjy,fonf/ RMP

ysufjy,fvQif pdwfaMumifhjzpfaom pdwåZ½kyfrsm; rjzpfay:Edkifawmh/ RMP ysufjy,fvQif

Mitochondria tvkyfvkyfjcif;&yfqdkif;í tm[m&Z½kyf xkwfvkyfjcif; &yfqdkif;\/ þodkYjzpfvQif

OwkZ½kyfuvmyfpnf;rsm;om usefawmhrnf/ DNA &Sd Gene rsm;onf rnfonfhtcsdefwGif

uvmyfpnf;rsm;udk &yfypfrnf[lonfh tpDtrHyg&Sdonf/ 4if;tpDtrHonf yHkaor[kwfbJ pdwf?

OwkESifh tm[m&wdkY &mEIef;wpfcktxd jyKjyifEdkifonf/ xdkYaMumifh Gene \ nTefMum;csuft&

EsL&Gefrsm;ESifh tjcm;uvmyfpnf;rsm;wGif RMP ukd xdef;xm;Mujcif;jzpfonf/ oufqdkif&m

uvmyfpnf;wdkif;wGifygaom DNA \ Gene rsm;onf 4if;wdkYtvkyftwGuf nTefMum;csufudk

4if;wkdY odNyD;jzpfonf/ Gene wkdY\ nTefMum;csufaMumifh EsL&GefwdkY\ RMP &Sd&jcif; jzpfaomfvnf;

RMP onf EsL&GefwGifjzpfay:wnf&SdaeorQ uREfkyfwdkYwGif Electrification Sensation (ES) wpfck

&aernfjzpfNyD; 4if; ES onf ZD0dwac: toufjzpfonf/  RMP rsm; ysufonfESifh ZD0dwcsKyfNidrf;\/

xdkYaMumifh RMP udk wnfaeap&ef xdef;ay;xm;aom Gene udk ZD0dw½kyf[kqdkvQif rrSm;Edkif/

Gene onf uvmyfpnf;wdkY\ toufZD0dwudk xdef;xm;&ef nTefMum;ovdk &yfypf&efvnf;

nTefMum;onf/ xdkYaMumifh Gene udk ZD0dw½kyf[k em;vnfEdkifonf/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

Neurotransmitter     rsm;rsm;rsm;rsm;rsm;

,ckyHkwGif awGY&aom EsL&Gef\ Cytoplasm \ tpdwftydkif;jzpfaom Cytosol wGif Na+,

K+, Cl–, Mg+ , Amino Acid ESifh Bicarbonate rsm; yg0iffvsuf &Sdonf/ 4if;"mwk ywf0ef;usifonf

uvmyfpnf;twGif; "mwkaA'ywf0ef;usifwGif (Intracellular Chemical Environment) jzpfonf/

EsL&Gef\tjyifwGif ydkí Concentration odyfonf;qrsm;aom Na+ rsm;&Sdaeayao; onf/ 4if;onf

uvmyfpnf;jyify "mwkywf0ef;usif (Extracellular Chemical Environment) jzpfonf/

*dwfrsm;*dwfrsm;*dwfrsm;*dwfrsm;*dwfrsm;

EsL&Gef\ Soma cËmudk,fwGif; tzGifhtydwfvkyfEdkifaom *dwfrsm;&Sdonf/ *dwfrsm;udk

Channel rsm;[kac:onf/ *dwfrsm;wGif *dwf(3)rsdK;udk avhvmrnf/ *dwf(3)rsdK;rSm (1) tjrJwrf;

yGifhaeaom? ,dkpdrfhaeaom*dwf (Leakage Gate, Leakage Channel) (2) "mwkaA'ypönf;rsm;
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aMumifh yGifhEdkifydwfEdkifaom*dwfrsm; (Li-gand Channel )rsm; (3) vQyfppfydkwif&S,f pka0;rIrsm;aMumifh

ydwfEdkifzGifhEdkifaom vQyfppf*dwfrsm; (Voltage Gate , Voltage Channel) rsm;yif jzpfonf/

vufcHcGufrsm;vufcHcGufrsm;vufcHcGufrsm;vufcHcGufrsm;vufcHcGufrsm; ( ( ( ( (Receptors)))))

EsL&Gef\ Soma wGif receptor ac: vufcHcGufrsm;&Sdonf/ 4if;vufcH cGufrsm;wGif (1)

"mwkcHcGuf (Chemo Receptor) rsm;ESifh Protein Receptor rsm;[lí&Sdonf/ "mwkvufcHcGuf

(Chemo Receptor)rsm;onf "mwkypönf; rsm;jzpfMuaom EsL½dkx&efprpfwm (Neurotransmitter)

rsm;udk vufcH&,lEdkifaom vufcHcGuf Receptor rsm;jzpfMuonf/

Neurotransmitter     trsdK;tpm;rsm;trsdK;tpm;rsm;trsdK;tpm;rsm;trsdK;tpm;rsm;trsdK;tpm;rsm;

Neurotransmitter rsm;onf EsL&Gef wpfckrSwpfckodkY qufoG,faom yxrEsL&GefwGif

vufcH&&Sdaom owif;tcsuftvufudk 'kwd,EsL&Gefu qufvuf o,faqmifoGm;Ekdif&ef

vdktyfaomaomhrsm;jzpfonf/ xdkaomhrsm;udk yxrEsL&GefwGif xkwfvkyfNyD; 'kwd,EsL&Gef\

vufcHvufarmif; 'if;'½dkufrsm;\ vufcHcGuf (Receptors)rsm;wGif oGm;a&mufcsdwfqufvdkuf

jcif;jzifh 'kwd,EsL&Gef\ "mwk*dwfrsm;yGifhoGm;ap&efoHk;onf/ xdk Neurotransmitter rsm;onf

trsdK;tpm; &mESifhcsDí&Sdaomfvnf; tajccHtm;jzifh bHkoHk;Muavh&Sdonfh Neurotransmitter tcsdKUudk

em;vnfvQif vdk&ma&mufNyDjzpfí vdkoavmufom avhvmrnf/ Neurotransmitter rsm;wGif

tajccHtm;jzifh tkyfpk (4)pk&Sdonf/
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(1) Amino Acid tkyfpk

(2) Monoamines tkyfpk

(3) Peptides tkyfpkESifh

(4) 4if; (3)rsdK;pvHk;ESifh rwlaomtkyfpk [líjzpfonf/

(1)(1)(1)(1)(1) Amino Acid tkyfpk tkyfpk tkyfpk tkyfpk tkyfpk Neurotransmitter rsm;rsm;rsm;rsm;rsm;

Amino Acid Neurotransmitter rsm;wGif Carboxilic Acid tkyfpk yg0ifonf/ Carboxilic

Acid tkyfpkqdkonfrSm [dkufN'dK*sifwpfvHk;ESifh atmufpD*sif wpfvHk;wGJvsuf&Sdaom "mwkzGJYpnf;yHkudk

qdkvdkonf/

Amino Acid Neurotransmitter rsm; rsm;p Gm& S daom fvnf; Glutamate

Neurotransmitter \ "mwkzGJYpnf;yHkudk erlemtjzpfawGYEdkifonf/ Glutamate Neurotransmitter

onf Neuron \ vufcHvufarmif;&Sd 4if;ESifhoufqdkifaom vufcHcGufwGif; tH0ifcGifus

a&muf&SdoGm;onfhtcg vufcHvufarmif; 'if;'&dkuf\ "mwkwHcg;*dwfrsm;udkyGifhapum

uvmyfpnf;jyify "mwkywf0ef;usif &Sd Na+ rsm; 0ifa&mufvmapjcif;jzifh vufcHvufarmif; Dendrite

twGif;wGif vQyfppfNidrfajymif;vJrI Potentiation udk pwifjzpfay:aponf/ xdkodk Yaom

"mwkywf0ef;usiftajymif;tvJaMumifh vufcHvufarmif; Dendrite ESifhwuG 4if;ESifh

wpfqufwnf;&Sdonfh Neuron \ Soma cËmudk,f\ Resting MP udkyg ajymif;vJaponf/
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Resting MP taetxm;wGif&Sdaom uvmyfpnf;\twGif;ESifhtjyif vQyfppfrIefrsm;

ae&m,lxm;rI? OD;wnf&m (Polarity) udk ajymif;vJoGm;apí 4if;ajymif;vJrIudk e*dk Polarization

rS ajymif;oGm;aponfhtwGuf Depolarization jzpfonf[k ac:onf/ Glutamate onf wpfzuf

'kwd,EsL&Gef\ vufcHvufarmif; dendrite \ vufcHcGufwGif tH0ifcGifus ae&m,lvdkufonf

ESifh Depolarization jzpfvmonfudk &nfnTef;í Glutamate Neurotransmitter onf

Depolarization udkjzpfapaom Excite vkyfaom Excitatory Neurotransmitter jzpfonf[k

em;vnfxm;Muonf/
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GABA

GABA wGifvnf; Amino tkyfpkjzpfaom H2N ESifh Carboxilic Acid jzpfaom [dkufaj'mqdk'f

OH ESifh atmufpD*siftzGJYwdkYyg0ifonf/ GABA onf twdkaumufjzpfNyD; 4if;udk Gamma

Aminobuthyric Acid [kac:onf/

GABA onf Glutamate ESifhrwlbJ 4if;onf wpfzuf&Sd 'kwd,EsL&Gef\ vufcHvufarmif;

Dendrite wGif&Sdaom GABA  vufcHcGufwGif tH0ifcGifus ae&musoGm;onfh tcg xdkvufcHvufarmif;

Dendrite wGif e*dk&Sdaeaom Depolarization odkYr[kwf vQyfppfNidrftaetxm; ajymif;vJjcif;rsm;

&yfwefYoGm;apaom Resting MP wGif Nidrfatmifxdef;xm;onf/ GABA onf Depolarization

udkrjzpfap&ef ydwfyifaom oabm&Sdí 4if;udk Inhibitory Neurotransmitter [kac:onf/

GABA udk OD;aESmufwGif; vkyfief;rsm;wGif EsL&Gefrsm;udk Potentiate rvkyfEdkifap&eftwGuf oHk;onf/

GABA onf Hyperpolarization udkawmh jzpfaponfh *kPfowåd&Sdonf/
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Glycine

Glycine onfvnf; Inhibitory Neurotransmitter jzpfNyD; 4if;udk OD;aESmufwGif;wGif

tawGYenf;NyD; emAfaMum ½dk;wGif;&Sd EsL&Gefrsm;\vkyfief;udk ydwfqdkY&eftwGuf toHk;jyKonfudk

awGY&onf/

cËmudk,fwGif&Sdaom EsL&Gefrsm;wGif cËmudk,fwGif;odkY 0ifa&mufvmaom tm½Hk (5)yg;ESifh

pdwfwGif;jzpfay:aom "r®m½Hktm½Hktm;vHk;wdkYaMumifh Depolarization jzpfay: vmonf/ EsL&GefwGif;

qufoG,fa&;? rqufoG,fa&;? qifjcifoHk;oyfa&;? rqifjcifroHk;oyfa&;? &IjrifoHk;oyfa&;ESifh

r&IjrifroHk;oyfa&;? tusdK;taMumif; qifjcifa&;ESifh tusdK;taMumif;rqifjcifa&;? a0zefydkif;jcm;

pOf;pm;a&;ESifh a0zefydkif;jcm;rpOf;pm;a&;? qHk;jzwfcsufcsa&; qHk;jzwfcsufr&a&;ponfh u@ toD;oD;

ü Depolarization jzpfay:apaom Excitatory Neurotransmitter rsm;ESifh Depolarization udk

rjzpfapatmif ydwfqdkYaom Inhibitory Neurotransmitter rsm;udk vdktyfovdkoHk;Muonf/
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*vdkifpif; (Glycine)wGifvnf; Amino tkyfpk  NH2 ESifh Carboxilic tkyfpk (2)rsdK;yg&Sdonf/

,ck erlemrsm;jzpfaom Glutamate GABA ESifh Glycine wkdYonf Amino Acid

Neurotransmitter rsm;jzpfMuNyD; 4if;wkdY "mwkaA'zGJYpnf;yHkrsm;udk Ribosome rsm;u xkwfvkyf

yl;wGJwyfqifNyD; RER rSwpfqifh SER odkYa&mufonf/ SER rS Vesicle wpfrsdK;jzifhxGufvmNyD;

Golgi Apparatus odkYa&mufum Glutamate, GABA ESifh Glycine tygt0if tjcm;aom Amino

Acid Neurotransmitter rsm;udk vkyfief;toD;oD;ESifh qDavsmfaom jyKjyifjcif;udk Golgi Apparatus

u aqmif&GufNyD; 4if;wdkY\ Final Product ESifh qDavsmfaom Vesicle toD;oD;jzifh Golgi Apparatus

rS xGufcGmum  Soma twGif;&Sd Microtubule rsm;twkdif; jzefYa0vufarmif; Axon wpfavQmuf

c&D;qufMuum Axon \ tzsm;&Sd Pre synaptic awhqufikwfrsm;twGif;wGif toD;oD;ae&m,l

xm;Muonf/

Amino Acid Neurotransmitter rsm;udk OD;aESmuftwGif; owif;tcsuf tvufay;ydkYonfh

vkyfief;rsm;ESifh wGufcsufa&;vkyfief;rsm; (Brain Principal Functions ) rsm;wGif toHk;jyKMuonf/

GABA udkrl vlwdkY\ pdwfylyefrIaomu ESifhqdkifaom cHpm;csufrsm;ay:vQif awGY&onf/ EsL&GeftwGif;

GABA xkwfvkyfrI enf;yg;aevQif pdwfylyefrIaomu jzpfvG,f\/ 'kwd,tkyfpkrSm Monoamine

tkyfpkjzpfonf/

Monoamine Neurotransmitters

Monoamine Neurotransmitter rsm;udk Biogenic Amines [kac:avh&Sdonf/

4if;wkdYonf Organic Molecule rsm;jzpfonf/ Organic Molecule qdkonfrSm cËmudk,fwGif;wGif

jzpfvmaom armfvDusL;rsm;udk qdkvdkonf/ Monoamine [k ac:a0:í Amine wpfvHk;omygí

ac:a0:jcif;r[kwf/ Monoamine qdkonfrSm NH2 Amine onf Hydroxo tkyfpkac: OH

twGJrsm;ESifh wGJyHkwGJenf;ay:wGif rlwnfí Monoamine [k ac:wGifjcif;jzpfonf/

azmfjyyg Monoamine wGif Amino NH2 onf umAGef Chain 2 ckudk cHí Benzine

rSwqifh Hydroxide 2vHk;ESifh wGJzufum Monoamine jzpfvmonf/ yxrtkyfpkjzpfaom Amino

Acid Neurotransmitter rsm;\ "mwkwGJqufyHkESifh rwl/ Amino Acid tkyfpk\ "mwkwGJqufyHkwGif

Benzine ryg/ erlem(1)wGif azmfjyaom Monoamine udk a,bk,stm;jzifh Catecholamine

[kvnf; ac:Mu onf/ Catechol qdkonfrSm Benzine ESifh [dkufaj'mqdk'f HO twGJtrnfjzpfonf/
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Catechol ESifh Amine NH2 wGJxm;ívnf; 4if;"mwkzGJYpnf;yHkudk Catechol Amine [kvnf;

ac:onf/ Catechol Amine onf Monoamine tkyfpkrsm;\ zGJYpnf;yHkrsm;jzpfonf/

þodkYzGJYpnf;xm;aom Monoamine udk Dopamine [kac:onf/

Dopamine udk OD;aESmufwGif;&Sd Area A8 to A14 twGif;&Sdaom Dopaminergic Neurons

rsm;u xkwfvkyfay;Mu\/ Dopaminergic neurons rsm;onf Dopamine Neurotransmitter

rsm;udk xkwfvkyfay;onfh Neuron rsm;jzpfMuonf/ vlwpfOD;\ OD;aESmufwGif EsL&Gefaygif; bDvD,H

(100) cefY&Sdaomfvnf; Dopamine xkwfvkyfaom EsL&Gefrsm;rSm (4)odef;cefYom&Sdonf/ Dopamine

xkwfvkyfrIenf;vmonfjzpfap? xkwfvkyfaom Dopamine t&nf taoG; usqif;vmonfjzpfap

Dopamine tm;enf;vmvQif Parkinson a&m*g jzpfvmonf/ Dopamine tm;aumif;um

ydkvQHaevQifvnf; puDzdkz&D;eD;,m; (Schizophrenia) pdwfysHUvGifhonfha&m*g jzpfvmEdkifonf/

Dopamine pGrf;aqmif&nfusvmvQif uav;i,frsm;wGif jzpfwwfaom Attention Deficit

Hyperactivity Disorder (ADHD) ESifh Restless leg Syndrome (RLS) [lonfh *emrNidrfonfh

a&m*grsm; jzpfvmwwfonf/ vlwdkYwGif Dopaminergic Neuron rsm;rysufpD;a&;? usef;rma&;onf

ta&;BuD;vSonf/

þuJhodkY Dopamine Neurotransmitter rsm;aMumifh jzpfvmaom ADHD ESifh RNS

wdkYudk txufwef;ausmif;rsm;wGif trsm;qHk;awGY&Sd&onf/ rdbwdkYonfvnf; taMumif;&if;rSefudk

owdrjyKrdMuonfhtcg rdrdwdkYuav;\ tm½HkrpdkufEdkifrIaMumifh pmayoifMum;a&;xdcdkufvmvQif

ausmif; odkYr[kwf q&mrsm;udkom tjypfzdkYavh&Sdonfvnf;&Sdonf/ tcsdKUuvnf; þodkYaom
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aemufuG,f&Sd taMumif;&if;rsm; (Underlying Causes) udkrodí usL&Sifq&mrsm;jzifh xyfrH

zdtm;ay;um pmayavhvmaponf/ xdkuav;wdkYonf oem;p&m aumif;aypG/ temwjcm;

aq;wjcm;jzpfaerIrsm; rsm;pGmawGY&aomfvnf; rdrdtawG;ESifhrdrd trSefuefqHk;jzpfonf[k

,lqrIrsm;aMumifhvnf;aumif;? avhvmrItm;enf;rIaMumifhvnf;aumif;? rsm;pGmaom

uav;i,frsm;onf rdrdwdkY\ aysmf&Tifp&maumif;&rnfh i,fpOfb0tcsdefrsm;wGif usL&Sifcsdefrsm;jzifh

ysif;&dNiD;aiGYzG,f ukefvGefoGm;Muayonf/

Dopamine onf Attention ac: tm½Hkpd kufrIjzpfay:ap&mwGif vdktyfonfh

Neurotransmitter jzpfonf/ tm½HkcHud&d,mrsm;onf Dopamine udk vufcH&&SdrS Attention

ac: tm½Hkpdkufum MunfhEdkifonf/ pm;Edkifonf/&SLEdkifonf/ xdawGYEdkifonf/ Mum;Edkifonf/

Dopamine enf;vQif tm½Hk(6)yg; pvHk; tm;avsmhusvmonf/ Dopamine xkwfvkyfjcif;udk

Dopaminergic Neuron rsm;\ Nucleus twGif;&Sd DNA \ Gene u OD;aqmifvrf;nTefonf/

Dopamine xkwfvkyfonfh yrmPESifh 4if;t&nftaoG;onf rnfolrQ ajymif;vJí&aom

udpör[kwf/ uHaMumifhjzpfaom ur®Z½kyfjzpfonfh Gene tpDtrHjzifh xkwfvkyfaom  Dopamine

onf pdwfay:wGifrlwnfí xkwfvkyfcH&jcif;jzpfaomaMumifh pdwåZ½kyfjzpfonf[k em;vnf Edkifonf/

ur®Z½kyfjzpfaom uHaMumifh jzpfaeaom Gene \ pDrHxkwfvkyfrIjzifhom xGuf\/ Dopamine

ESifh ywfoufqufEG,fvsuf&Sdaom ADHD ESifh RLS tygt0if tjcm;aom jyóem rsm;onf uH

uH\tus d K ;a Mumi f h jzp fonfr Sm xif& Sm;\/ Dopamine ESi f h  qufE G,faeaom

usef;rma&;jyóemrsm;onf vGefpGm&IyfaxG;NyD; avhvmp&mtcsdefrsm;pGm vdk\/ Dopaminergic

Neuron rsm;u xkwfvkyfvdkufaom Dopamine rsm; tm;vnf;aumif;onf t&nftaoG;vnf;

jynfhonfxm;apOD;? Dendrite rsm;wGif&Sdaom Dopamine vufcHcGuf Receptor rsm; raumif;vQif?

yHkrrSefvQifvnf; tvm;wljyóem&SdEkdifjyefao;onf/ Dopaminergic Receptor rsm;onfvnf;

ur®Z½kyfrsm; jzpfMujyefí taMumif;&if;u uH uH\tusdK;yif jzpfacsonf/
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Dopamine Receptor

Dopamine onf Cognition ac:odrIjzpfay:jcif; jzpfpOfwGifvnf; yg0ifí tvkyf

vkyfonf/ Dopamine csdKUwJhrIaMumifh odrIjzpfay:jcif; tm;enf;Edkifonf/ aumif;pGmrodEdkif/

aumif;pGm rrSwfrdEkdif/ Dopamine \tcef; u@onf odrIjzpfay:rIjzpfpOf\ a&&SnfrSwfÓPf

wGif odrIrsm;udk EsL&Gef zGJYpnf;yHkrsm;tjzpf rSwfwrf;wif&mwGifvnf;aumif;? rSwfwrf;wifxm;NyD;

Neuron Dendrite Axon (NDA) zGJYpnf;yHkrsm;udk tm;jznfhaom Dendrite connection qufoG,f

rItopfrsm; xyfrHxGufvmap&mwGifvnf;aumif;? pdwfvIyf&Sm;aom tawGYtMuHKrsm; wGifvnf;aumif;

yg0ifaeonfh Dopaminergic Receptor rsm;uwpfqifh 0ifa&mufvmaom Dopamine rsm;rS

wpfqifh qufwdkufjzpfay:aom "mwkjzpfpOfrsm;onf Dendrite topf xGufay:vm&ef

taMumif;&if;jzpfonf/ þjzpfpOfudk Howard Hughes Medical Institution \ Principal

Investigator wpfOD; jzpfaom Dr. Eric Kandell u avhvmawGY&SdcJhNyD; 4if;awGY&Sdcsufjzifh 2002

ckESpfwGif EdkA,fqkcsD;jr§ifhjcif; cH&onf/

Dopamine udk Presynaptic Membrane rS vTwfxkwfvdkufonfhtcg Post Synaptic

Membrane wGif;&Sd Dopamine Receptor udk oGm;a&mufwGJ\/ xdktcg Cyclic AMP [k ac:aom

Protein xkwfvkyfrIudkjr§ifhwifvdkuf\/ cAMP(Cyclic AMP) onf vufcHEsL&Gef\ Soma twGif;&Sd

Cyclic AMP udk rSDcdkaeaom Cyclic AMP dependent protein Kinase udk oGm;a&muf
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aphaqmfonf/  Cyclic AMP dependent Protein Kinase wGif Subunit twGJwpfck&Sd&m 4if;

Subunit rsm;onf jyKwfxGufum Nucleus xJodkY0ifa&mufNyD; Gene wGif&Sdaom Cyclic AMP

Response Element Binding Protein udk activate vkyfvdkufNyD; DNA \ CRE (Cyclic AMP

Response Element) Sequence wGif wG,fvdkufojzifh Active jzpfí Edk;Mum;vmNyD; 4if;EsL&Gef\

Soma rS dendrite wpfck xyfrHxGufvmjcif;jzifh Dopamine udkxGufvmapaom tm½Hktopfudk

OD;aESmuftwGif; Dendrite connection topf jzpfay:wdk;xGufvmum rSwfwrf;wifonf/

þjzpfpOfwGif xdkEsL&GeftwGif;ü vQyfppf Potential ajymif;vJrI&SdaerS &onf/ þjzpfpOfonf yxr

EsL&GefrSvmaom Neurotransmitter rsm;onf 'kwd, EsL&Gef (Post Synaptic Neuron)\

vufcHcGuf Receptor wGif vma&mufwG,fuyf aomhzGifhvdkufaomaMumifh Post Synaptic Neuron

wGif;odkY Extracellular "mwkywf0ef;usifrS Na+  ESifh Ca2+ rsm; 0ifa&mufvmum Dendrite wGif

Depolarization jzpfonf/ Dendrite wGif&Sdaom vQyfppf Potential onf vHkavmufatmif

BuD;rm;ygu Soma \ jzefYa0vufarmif;&if;jzpfaom Hillock onf yGifhoGm;onf/ Hillock yGifhoGm;

onfh Post Synaptic Neuron  \ Axon wGif vQyfppf Potentiation rsm; qufumqufum

jzpfrnf/ Depolarization jzpfonf/ NyD;aemuf Repolarization jzpfrnf/  NyD;vQif Hyperpolirization

jzpfrnf/ NyD;vQif RMP odkY jyefa&mufrnf/

xdkYaMumifh topfxGufvmaom ½kyf0w¦K Dendrite onf pdwfwnf; [laom Soma wGif;&Sd

Potentiation aMumifhjzpfonf[k awGYEdkifonf/

Dopamine onf Emotion ac:pdwfvIyf&Sm;rIrsm;jzpfpOfwGifvnf; yg0if ywfoufvsuf

&Sdonf/ pdwfvIyf&Sm;rIrsm;wGif aysmf&Tifjcif;? auseyfjcif; ponf wdkYwGif Dopamine xkwfvkyfonf/

Dopamine xGufvmvQif vludkauseyfap\/ Dopamine udk Reward Neurotransmitter

[kvnf; od&dSMuonf/ aysmf&Tifp&mrsm;MuHKawGYvmMuaomtcgrsm;wGif Dopamine xkwfvkyfrI

jrifhwufvmonf/ Dopamine Level jrifhwufvmonf/

pdwfaMumifhjzpfaom pdwåZ½kyfrsm;pdwfaMumifhjzpfaom pdwåZ½kyfrsm;pdwfaMumifhjzpfaom pdwåZ½kyfrsm;pdwfaMumifhjzpfaom pdwåZ½kyfrsm;pdwfaMumifhjzpfaom pdwåZ½kyfrsm;

topfxGufvmaom Pre Synaptic Connection onf yxrEsL&Gef\ Action Potential

aMumifhjzpf&aomaMumifh Dendrite topf[laom ½kyf0w¦Konf Action Potential wnf;[laom

pdwfaMumifhjzpf&onfh pdwåZ½kyfyifjzpfonf/ odkYjzpfí Neurotransmitter rsm;onf pdwåZ½kyf
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topfrsm; jzpfvmaponfh t&mrsm;jzpfonf/ Neurotransmitter rsm;\ "mwk*kPfowåd

rsm;aMumifh Dendrite odkYr[kwf Axon topfrsm;jzpfay:vmjcif;jzpfonf/ 4if;onf Cognition

ac:odjcif;jzpfonf/ topftopfzGJYpnf;jzpfay:vmaom Synaptic Connection rsm;onf

tawGYtMuHKopftm;vHk;wdkYudk udk,fpm;jyKonf/ topftopfaom odjcif;rsm;twGuf topftopf

aom EsL&Gef Connection  jzpfMu&\/ topftopfaom EsL&Gef Connection rsm;onf

Neurotransmitter rsm; tm;aumif;rIay:wGif jzpfay:vm&í Neurotransmitter rsm;onf

Cognition jzpfpOfwGif ta&;ygonf/ aemufxyf Monoamine Neurotransmitter wpfrsdK;rSm

Catecholamine tkyfpk0if Epinephrine jzpfonf/

(2)(2)(2)(2)(2) Epinephrine

    

Epinephrine udk tjcm;trnftm;jzifh Adrinaline [kvnf; od&SdMuonf/ Epinephrine

udk Adrenalinergic Gland rsm;rS xkwfvkyfonf/  Adrenalinergic Gland onf ausmufuyf\

tay:wGif Mwd*HyHkpHjzifh wnf&Sdonf/ Adrenaline Gland onfvnf; Attention, Cognition ESifh

Emotion jzpfpOfrsm;wGif xkwfvkyfonf/ Adrenaline onf vludkwufMuGaponf/  ESvHk;ckefEIef;udk

jrefap\/ Adrenaline onf Fight or Fight Response ac: ta&;ay:tajctaewGif

wHkUjyefEdkifap&ef taxmuftyHhay;aom "mwkypönf;jzpfonf/ Adrenaline onf ta&;ay:tvkyf

wpfckckudkvkyf&ef vdktyfonfh cËmudk,f tpdwftydkif;tm;vHk;udka&muf&SdvmvQif 4if;tpdwftydkif;rsm;

tm;vHk; Edk;Mum;aeNyD jzpf\/ ajy;&efvdktyfygu ajcaxmufESifh tjcm;ajy;jcif;wGif toHk;jyK&rnfh

tpdwftydkif;tm;vHk; (Oyrm- rsufvHk;? em;? ESmacgif;)ponfh tm½HkcHt*Fgrsm;odkYvnf; Neuron

rsm;\ Synaptic connection rsm;rSwpfqifh ay;ydkYxm;ay;onf/
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Adrenaline vufcH&&Sdaom tpdwftydkif;onf tvkyfvkyf&ef EdI;aqmf aphaqmfxm;NyD;

jzpfonf/ tqifoifhjzpfaeNyDjzpfonf/ Epinephrine ac: Adrenaline udk Adrenal Gland

rsm;rS xkwfvkyfonf/ Adrenal Gland rsm;onf OD;aESmufrS Signal udk&rS xkwfavh&Sdonf/

OD;aESmuf\ Signal onf OD;aESmuftwGif;&Sd Hypothalamus ac: tpdwftydkif;rS xkwfvkyf

ay;ydkYonf/ Hypothalamus teD;qHk; Gland rSm Pituitary Gland jzpfaomf Pituitary Gland

onf Adrenaline udkrxkwf/ ausmufuyftay:&Sd Adrenal Gland rsm;uom xkwfvkyfonf/

þudpöwGif Hypothalamus udk trdefYay;olrSm Thalamus jzpfonf/ Thalamus

tpdwftydkif;onf Hypothalamus tay:wGif uyfvsuf&Sdaeonf/ Thalamus udktrdefYay;olrSm

OD;aESmuftao;av;rS (Little Brain) [kac:aom Cerebellum jzpfonf/ Cerebellum onf

ajy;vTm;p&mMuHKawGYonfhtcg ajy;vTm;&onfh vrf;aMumif;OD;wnf&mtaetxm;? b,fajcESifh

pvSrf;rnf? nmajcESifhpívSrf;rnf ponfh Position tm;vHk;udk wGufcsufay;onf/ 4if;

wGufcsufí&vmaom &v'fudk Midbrain ac: 4if;ESifhqufay;aom tv,fOD;aESmufrS wpfqifh

Thalamus udk ay;ydkYonf/ Thalamus u Hypothalamus udkxyfíay;ydkYum Adrenaline udk

xkwfaponf/
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Thalamus onf Little Brain rS &&Sdvmaom vIyf&Sm;ajy;vTm;&ef vdktyfonfh

tpdwftydkif;rsm;udk Adrenaline tygt0if tjcm;aom vdktyfonfh Neurotransmitter rsm;udkyg

xkwfvkyf&ef nTefMum;jcif;jzpfonf/ tcsdKUaom Neurotransmitter rsm;udk Pituitary Gland u

xkwfonf/ tcsdKUudk Hypothalamus uwpfqifh ausmufuyftay:&Sd Adrenal Gland rsm;udk

Potentiatevkyfum Action Potential jzifh qufoG,fí vHIUaqmfum Signal ay;ydkYonf/ xdk

Signal &&Sdaom Adrenal Gland rsm;onf Adrenaline udk xkwfvkyfaom aoG;aMumrsm;rS

wpfqifh ajy;vTm;wdkufcdkuf&mwGif toHk;jyKrnfh cËmudk,f tpdwftydkif;rsm;tm;vHk;odkY ay;ydkY xm;jcif;jzifh

Oyrm-ajrGudkjrifvdkufaom vlwpfOD;onf jrifjrifcsif; puúefYydkif;twGif;yif aemufqkwf

xGufajy;Edkifjcif;jzpfonf/ ,ck a&;om;aom jzpfpOfrSm tqifhqifh&Sif;jyjcif;jzpfí Mumjrifh aomfvnf;

trSefjzpfpOfonf puúefYydkif;rQom Mumjrifh\/ OD;aESmuf\ nTefMum;csufjzifh puúefYydkif;

twGif;wGifyifxGufajy;&ef vdktyfonfh cËmudk,ftpdwftydkif;rsm; tm;vHk;udk Adrenaline uJhodkYaom

Neurotransmitter rsm;ay;ydkYum EdI;aqmfxm;onfudk awGY&rnf/ þodkYEdI;aqmfxm;jcif; udk

ygVdbmomwGif apwem[kac:onf/ ajy;vTm;jcif;tvkyfudkvkyfudkif&ef apwemtjynfh jzpfay:

aeonfudk awGY&rnf/

apwem jy|mef;jcif;\ OD;aESmufwGif; "mwkaA'jzpfpOfapwem jy|mef;jcif;\ OD;aESmufwGif; "mwkaA'jzpfpOfapwem jy|mef;jcif;\ OD;aESmufwGif; "mwkaA'jzpfpOfapwem jy|mef;jcif;\ OD;aESmufwGif; "mwkaA'jzpfpOfapwem jy|mef;jcif;\ OD;aESmufwGif; "mwkaA'jzpfpOf

odkYjzpfí Adrenaline , Dopamine wdkYuJhodkYaom Monoamine Neurotransmitter

rsm;onf apwem[laom EdI;aqmfaphaqmfrI jzpfap&ef tajccH "mwk½kyfrsm;yifjzpfonf/

apwem&Sdjcif;qdkonfrSm tvkyfwpfckudk vkyfudkif&ef tqifoifhjzpfaejcif;udk qdkvdkonf/

,ckOyrmwGif ajrGudkjrifí xGufajy;onfudk Oyrmtjzpfjyum rdrdwdkY\ cËmudk,ftwGif;ü

apwemrnfodkYjzpfvmonfudk wifjyjcif;jzpfonf/ Oyrm tvSLtwef;vkyf&eftwGuf qGrf;uyf

csufjyKwf&ef tvkyfudk vkyfrnfqdkyguvnf; Adrenaline udk vdktyfrnfjzpfonf/ Adrenaline

udk qGrf;[if;csufjyKwf&mwGif oHk;&efvdkonfh qGrf;csufol\ cËmudk,f tpdwftydkif;tm;vHk;odkY

a&muf&ef aqmif&Guf&onfh vkyfief;tqifhrsm;rSm ,cifOyrmyg ajrGudkjrifí xGufajy;&ef apwem

jy|mef;onfh Oyrmtqifhrsm;ESifh twlwlyifjzpfonf/ vkyfrnfhtaMumif;t&mom uGmonf/

Adrenaline ay;ydkYjcif; odkYr[kwf apwemjyXmef;jcif;qdkif&m OD;aESmufwGif; vkyfief;tqifhrsm;onf

twlwlyifjzpfonf/ ukodkvfvkyfief;vkyf&ef jyifqifvQifvnf; apwem jy|mef;&efvdkonf/

Adrenaline jzefYa0xm;&efvdkonf/ tukodkvf vkyfief;vkyfvdkvQifvnf; apwemjy|mef;&ef vdkonf/
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Adrenaline jzefYa0 xm;&efvdkonf/ Adrenaline onf vlwdkY\ cËmudk,ftpdwftydkif;rsm;

vIyf&Sm;&mwGif ta&;ygaom Neurotransmitter jzpfonf/ Monoamine Neurotransmitter

rsm;tm;vHk;onf apwemjyXmef;jcif; odkYr[kwf cËmudk,f tpdwftydkif;rsm;tm; tvkyfwpfckck

jyKvkyf&ef tqifoifh&Sdapjcif;vkyfief;twGuf r&Sdrjzpf vdktyfonf/

apwemrnfodkYjzpfvmonfudk odyÜH&IaxmifhrS oHk;oyfcsufudk aemufydkif; u@rsm;wGif

a&;rnf/

Monoamine Neurotransmitter rsm;onf Emotion, Cognition ESifh Attention ESifh

Memory wdkY\ vkyfief;rsm;tay: tusdK;oufa&mufrIrsm; &Sdonf/ Monoamine Neurotransmitter

rsm;\ xkwfvTwfvdkufNyD;aom Level yrmPudk OD;aESmuf\ rSwfÓPfwGif rSwfwrf;wif

xm;Muonf/ rnfa&GUrnfrQaom Monoamine Neurotransmitter rsm; vufcH&&Sdonfudkvnf;

EsL&GefwdkY\ vufcH vufarmif; Dendrite rsm;rSm&Sdaom Monoamine Receptor rsm;\ vkyfief;rsm;

rS wpfqifh a&&SnfrSwfÓPfwGif rSwfxnfhjzpf\/ odkYjzpfí Monoamine Neurotransmiter

rsm;onf obm0tavsmufjzpfay:vmaom pdwfcHpm;rIrsm; tm;vHk;twGuf tEÅ&m,f

rjzpfavmufaom yrmPwGif xkwfvkyfrI&Sdaeaomfvnf; t&ufaomufjcif;? bdef;&SLjcif;?

aq;ajcmuf&SLjcif;? [D;½dk;tif;oHk;pGJ jcif; tp&Sdonfh t&mrsm; (Stimulant) rsm;udk pm;oHk;Muonfh

tcg cËmudk,fwGif; Monoamine Neurotransmitter vTwfEIef;rsm;pGmjrifhwufvmonf/ yHkrSef

pdwfcHpm;rIrsm;ESifh EdIif;,SOfvQif obm0rusaom Level txd Monoamine Neurotransmitter

rsm;\ Level onf jrifhwufvm\/ Dopamine ESifh Adrenaline uJhodkYaom Monoamine

Neurotransmitter \ yrmP obm0vGef jrifhwufvmrIaMumifh t&ufaomufoHk;olrsm;ESifh

rl;,pfaq;oHk;pGJolrsm;onf rl;,pfaopm aomufoHk;xm;onfhtcsdefwGif Monoamine

Neurotransmitter rsm; jrifhwufaeí tvGefcHpm;íaumif;aom aysmf&TifrI odkYr[kwfpnf;pdrf

cHpm;rIudk &&Sd ayvdrfhrnf/ roHk;pGJaomaeYrsm;wGif cËmudk,f\ Monoamine Neurotransmitter

Level onf yHkrSeftaetxm;om&Sdrnfjzpfí rl;,pfaq;0g;oHk;pGJolwdkYonf aexdkif&onfrSm

raysmf&Tifawmh/ rl;,pfaq;0g;oHk;pGJpOfwGif&Sdaeaom Monoamine Neurotransmitter rsm;\ Level

a&mufrS aysmf&Tifjcif;&awmhrnfjzpfí xyfumxyfum oHk;pGJjcif;udk aq;pGJjcif;[kac:onf/

aq;pGJjcif;onf pdwfvnf;ygouJhodkY ½kyfonfvnf; tc&musonf/ ½kyfydkif;qdkif&m awmifhwcsuf

aMumifh aq;pGJjcif;jzpfonf/ ½kyfydkif;qkdif&m awmif;qdkrI r&SdawmhvQif pdwfonf jyóem r[kwfawmh/
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odkYjzpfí rnfonfhrl;,pfaq;0g;udkrqdk vufwnfhprf;oHk;vdkufonfESifh Monomine

Neurotransmitter Level jrifhwufoGm;NyD;jzpfvQif 4if; Level &Sd ayQmf&TifrIudk xm0&vdkcsif

ayvdrfhrnf/ vdkcsifaejcif;onf avmbjzpfonf/ awmifhwjcif;onfvnf; avmbjzpfonf/

Dopamine , Adrenaline ponfh Monoamine Neurotransmitter rsm;onf wpfMudrfrS

ESpfMudrfjrifhwufoGm;NyD;vQif 4if;vdktyfcsufudk jyefíacszsuf&ef rvG,fulvSacs/ pdwfu

raomufawmh [k? raomufoifhawmh[k ynmjzifhxdef;ausmif;Edkifaomfvnf; ½kyfydkif;u awmif;qdk

aejcif;udk vGefqef&ef cufcJayonf/ ausmif;om;vli,frsm; rl;,pfaq;roHk;rd rprf;rdap&ef

ynmwwfrSjzpfrnf/ rdbESifhq&mrsm;u EIwfrSajym&Hkjzifh &mEIef; jynfhrwm;qD;Edkif/ ausmif;om;rsm;

udk,fwdkifonf jrefrmpm? ½lyaA'? ZD0aA'? "mwkaA' t*Fvdyfpm ponfESifh taxGaxGodyÜHwdkYudk

wwfuRrf;um ,ck twkdif;twm avmufudk udk,fwdkifodvmvQif rl;,pfaq;0g;udk tb,fhaMumifh

rprf;? roHk;oifh onfudkvnf;aumif;? em;vnfMurnfjzpfonf/ þodkYem;rvnfrcsif; taygif;

toif;aumif;ygu vkyfMunfhcsifaeOD;rnfomjzpfí uREfkyfwdk Y\uav;rsm;udk þuJhodk Y

taMumif;t&mrsm;udk em;vnfvmap&ef OD;wnf&nf&G,fí jrefrm? ½ly? "mwk? ZD0? ocFsm?

t*FvdyfpmwdkYudk pmar;yGJatmif½Hk? trSwfaumif;½Hkr[kwfygbJ  tqifhjrifhtawG;tac:

t,ltqrsm;? cufcJeufeJaom avhvmrIrsm;rSwpfqifh &&SdEkdifaom tqifhjrifhA[kokwrsm;?

tMum;tjrifrsm;udk tajccHí usef;rmícsrf;omaomb0udk xlaxmifEdkif Mu&ef BudK;yrf;&rnfrSm

q&mESifh rdbwdkY\ y"mevkyfief;yifjzpfayonf/

aemuf Monoamine Neurotransmitter wpfrsdK;rSm Adrenaline ac: Epinephrine \

tEG,f Norepinephrine jzpfonf/

(3)(3)(3)(3)(3) Norepinephrine ac: ac: ac: ac: ac: Noradrenaline
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Norepinephrine onf Epinephrine ESifh rsm;pGmruGmvS/ "mwkzGJYpnf; yHkwGif rodomaom

uGm[rIonf "mwk*kPfowådwGif rwlnDavmufatmif uGm[onf/ Norepinephrine onfvnf;

Catecholamine tkyfpk0ifjzpfonf/ 4if;udk Autonomic Nervous System (ANS) wGif Neuron

rsm;u xkwfvkyfonf/ ANS onf Peripheral jyifyemAfpepfjzpfonf/ Norepinephrine  ESvHk;odkY

a&muf&SdvQif ESvHk;ckefEIef;jrefvmonf/ BP vnf; wufvmonf/ tonf;vnf; Norepinephrine

&&SdvQif odrf;xm;aom *vl;udkYpfoMum;rsm;udk aoG;aMumxJodkY vTwfay;vdkuf\/  Norepinephrine

udkxkwfvkyf&eftwGuf OD;aESmuf&Sd Amygdala ac: pdwfvIyf&Sm;rIrsm;udk aphaqmfonfh Nuclei rS

Action Potential u Signal ay;onf/ Amygdala pwiftvkyfvkyfNyDqdkvQif Norepinephrine

ESifhtwl tjcm;aom Monoamine rsm;vnf; xkwfvkyfavh&Sdonf/

aemufxyf Monoamine Neurotransmitter wpfrsdK;rSm Histamine jzpfonf/

(4)(4)(4)(4)(4) Histamine

      

Histamine udk udk,fwGif;üxkwfvkyfaom Organic "mwkypönf;jzpfonf/ 4if;onf Nitrogen

udk tajccHxm;onf/ cËmudk,fckcHumuG,fa&;pepfwGif oHk;aom Monoamine Neurotransmitter

jzpfonf/ ydk;rTm;rsm;? "mwkZD0ypönf; rsm; jyifyrS udk,fwGif;odkY0ifvmygu Histamine udk cËmudk,frS

xkwfvkyfNyD; Histamine onf aoG;jzLOrsm;? qHjcnfrQifaoG;aMumi,frsm;xJodkY vG,fulpGm
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0ifa&mufvmEdkifap&ef qHjcnfrQifaoG;aMumrsm;\ pdrfh0ifvufcH EdkifpGrf;udk jr§ifhwifay;onf/

aoG;jzLOrsm;onf qHjcnfrQifaoG;aMumrsm;xJtxd pdrfh0ifvmEdkifaom &efolrsm;udk wdkufcdkufEdkif&ef

jzpfonf/

Histamine udk aoG;jzLOrsm;twGif;&Sd Mast Cell ac: mast uvmyfpnf;rsm;xJwGif

tvGefao;i,faom trIefrsm;tjzpf xkwfvkyfonf/ Mast uvmyf pnf;rsm;onf ESmacgif;?

yg;pyf? vuf? ajcaxmuf? aoG;aMumrsufESmjyifrsm;wGif wnf&Sdaewwfonf/ Histamine udk

OD;aESmufwGif;wGifvnf; xkwfvkyf ouJhodkY 0rf;AdkufwGif;wGif xkwfvkyfonfvnf;&Sdonf/

aemufxyfod&efvdkonfh Monoamine Neurotransmitter onf Serotonin jzpf\/

(5)(5)(5)(5)(5) Serotonin

Serotonin udk tlxJwGif xkwfvkyfonf/ cËmudk,f&Sd Serotonin rsm;\ (90)&mcdkifEIef;udk

Gastrointestinal Tract wGif trsm;qHk;awGY&onf/ Serotonin Neurotransmitter udk tlrsm;

vIyf&Sm;&mwGif toHk;jyKonf/ usef (10) &mcdkifEIef;udk A[dkemAftzGJY (CNS) &Sd Serotonergic

Neuron rsm;wGif xkwfvkyfonf/ Serotonin Neurotransmitter onf pdwftaetxm; (Mood)?

cHwGif;awGYrI (Apetite) ESifh tdyfaysmfjcif; (Sleep)wdkYESifh ywfoufonfh vkyfief;rsm;wGif yg0ifonf/

owif;tcsuftvufudk udk,fpm;jyKonfh Neurotransmitter jzpfonf/ xdkYtjyif Serotonin

onf odrIjzpfxGef;&m jzpfpOf (Cognitive Function) wGifvnf;aumif;? odrItawGYtMuHKrsm;udk

a&&Snfa&wdkrSwfÓPfrsm; wGif rSwfwrf;wif&müwGifvnf;aumif; ta&;ygonf/ ygVdbmomjzifh

onmu©Ëm[kqdkaom rSwfom;jcif;onf Serotonin ESihf ywfoufaeonf/ Serotonin enf;vQif

tdyfr&/ tdyfr&vQif qdkif&mOD;aESmuf\ &yf0ef;rsm;ü awGYMuHKNyD;aom tjzpftysufrsm;udk

rSwfwrf;wif&mwGif vHkavmufatmif cdkifjrJatmif rSwfEdkifjcif;r&Sday/
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a&&SnfrSwfÓPfrsm;wGif rSwfÓPf (2)rsdK;awGY&rnf/ wpfrsdK;rSm Explicit Memory(EM)

[kac:onf/ xif&Sm;onfhrSwfÓPfjzpfNyD; aemufwpfrsdK;rSm Implicit Memory (IM) ac:

rxif&Sm;onfh rSwfÓPfwdkYjzpfonf/ EM udk xif&Sm;onfh rSwfÓPf[kac:&jcif;rSm 4if; EM wGif

odrf;qnf;xm;aom owif;tcsuftvufrsm;udk jyefvnfxkwfvkyfoHk;pGJvdkygu xif&Sm;pGm

pOf;pm;rSom jyefvnfrSwfrdEdkifonfudk &nfnTef;í ac:qdkjcif;jzpfonf/ EM wGif ½kyf0w¦KjzpfwnfrI

jzpfonfh EsL&GefESifh awhqufikwfrsm;qufoG,frI (Neuron and Synaptic Connection) rsm;tjzpf

rSwfwrf;wifodrf;qnf;xm;aom taMumif;t&mwdkYudk odompGmjyefípOf;pm;rS rSwfrdEdkifonfh

odompGmjyefpOf;pm;jcif;udk Concious Recall [kac:onf/ Implicit Memory wGif odrf;qnf;

xm;aom taMumif;t&mrsm;udk jyefíac:&mwGif odompGmjyefí pOf;pm;p&mrvdk/ olYtvdktavsmuf

vG,fulpGmjyefxGufvmonf/

Implicit ESifh Explicit ESpfrsdK;pvHk;onf Long Term Memory a&&SnfrSwfÓPfrsm;

jzpfMuonf/ Implicit Memory wGif vIyf&Sm;rIrsm;ESifh vkyfaqmifaeus uRrf;usifrIqdkif&m

tawGYtMuHKrsm;udk rSwfwrf;wifxm;NyD; Explicit Memory wGif tcsuftvuf (Facts)rsm;ESifh

tjzpftysuf (Events)rsm;udk rSwfwrf;wifxm;jcif;jzpfonf/

aeYwdkif; ½SL;zdeyfMudK;csnfaeonfhausmif;om;onf &SL;zdeyfMudK;csnf&ef enf;udk

pOf;pm;aep&mrvdk/ vkyfjrJtwkdif; ayghayghyg;yg; vkyfoGm;Edkifjcif;onf Implicit Memory wGif

odrf;qnf;xm;aom vkyfaeMutvkyfjzpfonf/ ½SL;zdeyf BudK;csnfyHkcsnfenf;udk vufawGYvIyf&Sm;rI

rsm;jzifh vkyfudkifEdkifatmif Implicit Memory uvG,fulpGm jyefvnfxkwfay;jcif;aMumifhjzpfonf/

Implicit Memory \ xl;jcm;csufrSm 4if; Memory wGif&Sdaom NDA zGJYpnf;yHkrsm;onf Motor

Neuron rsm;udk wdkuf½dkufapcdkif;Edkifjcif;jzpfonf/ txl;odompGm pOf;pm;vkyfaqmif&ef rvdkbJ

vkyf&dk;vkyfpOf pum;ajym&if;? oDcsif;em;axmif&if; vkyfudkifoGm;Edkifjcif;jzpfonfrSm Concions Recall

rvdkaomaMumifhjzpfonf/ Implicit Memory wGif vkyfaeus tawGYtMuHKtm;vHk;udk EsL&Gef'if;'½dkuf

z G J Ypnf;y H krsm;tjzpfodr f;xm;onf/  Implicit Memory rS vky fy H kvky fenf;rsm;ud k

jyefvnfxkwfay;&mwGif EsL&GefESifh'if;'½dkufzGJYpnf;yHkrsm;udk xkwfay;jcif;r[kwf/ Implicit Memory

wGif odrf;qnf;xm;aom tawGYtMuHKwpfck (Oyrm- ½SL;zdeyf MudK;csnfonfhtvkyf) udk

udk,fpm;jyKonfh zGJYpnf;yHkonf 4if;zGJYpnf;yHkudk jzpfvmapaom vIyf&Sm;yHkrsm;udkjzpfvmap&ef

oufqdkif&m Motor Neuron rsm;udk jyefvnfapcdkif;jcif;jzpfonf/  ½SL;zdeyfpnf;&mwGif toHk;jyK&ef

vdkaom cËmudk,f tpdwftydkif;rsm;wGif&Sdaom Motor Neuron rsm;onf Implicit Memory rS
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vmaom Action Potential rsm;twdkif; jyefvnfvIyf&Sm;jcif;jzifh xdkausmif;om;onf 4if;\

½SL;zdeyfudk txl;wvnfpOf;pm;p&mrvdkbJ vkyfudkifcsnfaESmifEdkifjcif;jzpfonf/

Explicit Memory ESifh Implicit Memory ESpfrsdK;pvHk;onf a&&Snfodrf; qnf;í&aom

rSwfÓPfrsm;jzpfMuaomfvnf; 4if;\ a&&SnfrSwfÓPfrsm; üyif a&wdkodrf;qnf;rI Temporary

Storage ESifh a&&Snfodrf;qnf;rI Long Term Storage [lí avhvm&efvdkonf/

Long Term Memory rsm;jzpfaom Explicit Memory ESifh Implicit Memory rsm;udk

ydkrdkoJuGJpGm em;vnfrSwfrdap&ef 2002 ckESpf? EdkA,fqk csD;jr§ifh jcif;cH&aom Dr. Eric Kandell \

okawoejyK avhvmrIudk tusOf;csHK;í avhvm&efvdkonf/  4if;okawoe awGY&Sdcsufudk ravhvmrD

rSwfÓPf trsdK;tpm;rsm;udk odxm;&efvdkonf/

rSwfÓPfrsm;rSwfÓPfrsm;rSwfÓPfrsm;rSwfÓPfrsm;rSwfÓPfrsm;

rSwfÓPf (2)rsdK;&Sdonf/ a&wdkrSwfÓPfESifh a&&SnfrSwfÓPfwdkY jzpfonf/ a&wdkrSwfÓPf

qdkonfrSmtm½HkcH t*Fgrsm;rS tm½Hkrsm;0ifa&mufvmonfhtcg Sensory Neuron ac: tm½HkEsL&Gef

rsm;u acwåxdef;odrf;xm;ay;csdefwGif &Sdonfh rSwfom;od&SdrIrSwfÓPfjzpfonf/ a&wdkrSwfÓPfudk

Sensory Memory [kac:onf/ þuJhodkY acwåodrf;qnf;vdkufjcif;udk onm[k em;vnfEdkifonf/

onmonf zó[laom awGYqHkrIESifh wpfNydKifeufjzpfay:onf/  Sensory Memory

a&wdkrSwfÓPfwGif tm½HkcHpm;rI a0'emudk wpfpuúefY\ (1000)yHk (1)yHkMum rSwfom;xm;ay;onf/

Sensory rSwfÓPfonf tm½HkcHt*Fgrsm;\ EsL&Gefrsm;rSpí Thalamus txGuf txd[k

em;vnfxm;Ekdifonf/ Sensory Memory onf wpfckwnf;aom a&wdkrSwfÓPf r[kwfyg/

aemufxyf a&wdk rSwfÓPf wpfckwGif Working Memory ac: tvkyfvkyf&m rSwfÓPfjzpfonf/

tvkyfvkyf&m rSwfÓPfonf Prefrontal Cortex ac: OD;aESmuf\ a&SUydkif;wGif &Sdonf/

4if;tvkyfvkyf&mrSwfÓPf Working Memory wGif tm½Hkrsm;udk o½kyfcGJum qifjcif

oHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm;pOf;pm;jcif;? qHk;jzwfcsuf

csjcif;ponfh pdwfvkyfief; (5)rsdK;udk vkyfudkifonf/ vkyfudkifaepOfumvtwGif; tm½Hkrsm;udk

xdef;odrf;rSwfom; xm;aomtcsdefonf rdepf (20)rS em&D0uftwGif; Mumjrifhatmif xdef;odrf;

xm;onf/
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Long-Term Memory [kac:aom a&&SnfrSwfÓPfudk avhvmvQif a&&SnfrSwfÓPfwGif

(2)rsdK;cGJxGuf\/ wpfrsdK;rSm Implicit Memory ac:rSwfÓPf jzpfNyD; Implicit Memory wGif

vIyf&Sm;rIrsm;? uRrf;usifrIrsm;? tusifhrsm;? p½dkufrsm;? aMumufí emí xdcdkufxm;í rSwfom;

xm;aom tawGYtMuHKrsm;? ywf0ef;usifu yHkoGif;vdkufaom tjyKtrlrsm;? avmb\ apcdkif;rIaMumifh

jyKvkyfaom a'go tjyKtrlrsm;ponfwdkYudk odrf;qnf;xm;&mae&m jzpfonf/ 4if;rSwfÓPfudk

OD;aESmufwGif ae&mrsm;cGJí odrf;qnf;tvkyfvkyfonf/ uRrf;usifrI? vIyf&Sm;rIESifh tusifhp½dkufrsm;udk

OD;aESmuf\ Striatum ac: ae&müvnf;aumif;? jyifqifae&m,ljcif; (Priming)

vkyfief;vkyfaqmif&ef pDrHcefYcGJ jcif;qdkif&m nTefMum;csufrsm;udkvnf; Implicit Memory udk

Neocortex wGif vnf;aumif;? aMumufí? emí xdcdkufxm;í rSwfom;xm;aom wkHUjyefrI

tawGYtMuHKrsm;? vkyfaeus tjyKtrlrsm;udk cËmudk,f\ Reflex Pathway ac: tvdktavsmuf

wkHYjyefonfh pepfrsm;wGifvnf;aumif;? ywf0ef;usifu yHkoGif;vdkufaom tjyKtrlrsm;ESifh avmb\

apcdkif;rIaMumifh jyKrlaom a'go tjyKtrlwdkYudk OD;aESmufu Amygdala ESifh Cerebellum wGif

wGJívnf;aumif; odrf;qnf;xm;onf/ þodkYae&mrsm;udk cGJí odrf;qnf;rSwfwrf;wifxm;jcif;udk

NcHKiHkí Implicit Memory [k &nfnTef;ajymqdkonf/ rSwfom;xm;&m ae&mrsm;uGJjym;aomfvnf;
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bHkwlonfhtcsufrSm Implicit Memory rsm;wGif odrf;qnf; rSwfom;xm;aom tawGYtMuHK

taMumif;t&m? vkyfyHkudkifyHk? tjyKtrl? tusifh p½dkufrsm;tm;vHk;udk odompGm awG;,l&efrvdkbJ

tvdktavsmuf&,lay;um qdkif&mvkyfief;rsm;udk vkyffudkifEdkifjcif;yifjzpfonf/ xdkYaMumifh Implicit

Memory udk t*Fvdyfbmomjzifh Non-declarative Memory [kvnf; a,bk,strnf

ay;xm;onf/

Implicit Memory wGif rSwfom;xm;onfrsm;udk xl;jcm;pGm pOf;pm; NyD;rS jyefowd&p&mrvdk?

tvdktavsmufvkyfudkifwwfaom oabm&Sdí Procedural memory [kvnf;ac:onf/ qdkvdk

onfrSm Implicit Memory wGif odrf;qnf;xm;aom tawGYtMuHKrsm;udk jyefíMuHKawGY&rnfqdkygu

,cif twdkif;yif (,cif Procedural  twdkif;) vkyfaqmifay;oGm;onfh oabmudk qdkvdkonf/

pufbD;wpfMudrfpD;wwfoGm;vQifaomfvnf;aumif;? a&ul;wwfoGm;vQifaomfvnf;aumif;

tawGYtMuHKrsm;onf Procedural Memory wGif odrf;xm; rSwfom;xm;aomaMumifh

aemufwpfMudrf pufbD;pD;? a&ul;onfh tcgrsm;wGif ,cifu vkyfyHkvkyfenf; (Procedure)

rsm;twdkif; pD;jcif;? ul;jcif; rsm;udk Procedural Memory u vkyfaqmifonf[k qdkvdkonf/

vkyfudkifaeus vkyfief;rsm;? aeYpOfvkyfaeus vkyfief;rsm; (Oyrm - odk;arT;xdk;jcif;uJhodkYaom)

vkyfudkifrIrsm;udk OD;aESmufwGif;&Sd Striatum ae&mu OD;pD;í aqmif&Guf ay;aeonf/ 0kef;ueJ

aygufuGJoHMum;í bmrSef;nmrSef;rodcifyif xíajy;Mujcif; uJhodkYaom tjyKtrlrsm;udk cËmudk,f\

Reflex Pathway ac: tvd ktavsmuf wk H U jye fpepfu OD;aqmifvky fud ki fonf/

vma&mufqJa&;wkdif;xGmaomaMumifh vufoD;jzifh xdk;vdkufjcif;uJhodkYaom a'gotjyKtrlrsm;udk

OD;aESmuf\ Amygdala ESifh Cerebellum wdkYu yl;wGJí aqmif&Gufonf/

qdkvdkonfrSm þodkY Striatum , Reflex Pathway ESifh Amygdala Cerebellum wdkYu

vkyfudkifrnfh udpörsm;? tjyKtrlrsm;? wkHYjyefrIrsm; tm;vHk;udk vkyfudkifEdkifap&ef jyifqifonfh vkyfief;

(Priming) udk OD;aESmuf\ tay:,H tvTmjzpfaom Neocortex u aqmif&Gufay;onf/

Neocortex uvnf; ,cif aqmif&Gufzl;cJhaom Procedure rsm;? vkyfcJhudkifcJhyHkrsm;twdkif;om

jyifqif ay;jcif;jzpfonf/

Neocortex udk EsL&Gefrsm;jzifhodrf;qnf; zGJYpnf;xm;onf/ Neocortex &Sd EsL&Gefrsm;onf

tpGef;rsm;&SdEsL&Gef (Multipolar Neurons) rsm;jzpfonf/
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Neocortex Neuron rsm; trsm;pkonf Myelin Sheath ac: vufywfjzLrygMuí

4if;wdkYonf rD;cdk;a&mif&Sdonf/ xdkYaMumifh Neocortex onf rD;cdk;a&mif jzpfae\/ OD;aESmuf\

twGif;ydkif;&Sd tjcm;tcsdKUaom tpdwftydkif;rsm;? txl;ojzifh qufoG,fa&;EsL&Gefrsm;onf 4if;wdkY\

Axon ac: jzefYa0vufarmif; wGif vufywfjzL Myelin Sheath yg0ifaomaMumifh tjzLa&mif

awGY&onf/ Implicit Memory a&&SnfrSwfÓPfudk a,bk,stm;jzifh NcHKiHkMunfhvQif 4if;onf

vkyfaeusvkyfief;rsm;udk tvdktavsmuf wkHYjyefvkyfudkifjcif;rsm;udk rSwfom;odrf;qnf;onfh

a&&SnfrSwfÓPfjzpfonf/
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Explicit Memory

Explicit Memory udk Declarative Memory [kvnf;odMuonf/ Explicit Memory

wGif taMumif;t&mrsm; (Facts)ESifh tjzpftysuftawGYtMuHKrsm; (Events)wdkYudk odrf;qnf;

rSwfom;xm;\/ OD;aESmufrSwfÓPfrsm;wGif rSwfom;onf[k qdk&mwGif OD;aESmufwGif;wGif&Sdaom

EsL&Gefrsm;rS Synaptic Connection rsm;xGufum tjcm;qdkif&m EsL&Gefrsm;ESifhcsdwfqufí EsL&Gef

'if;'½dkuf qufoG,frItopfrsm; jzpfay:jcif;udkqdkvdkonf/ topftopfaom tm½Hkrsm; 0ifvm

avav? topftopfaom EsL&Gef? 'if;'½dkuf? tufpGef zGJYpnf;qufoG,frI topfrsm; jzpfvm

avavjzpfonf/ 4if;udk Cognition [kac:onf/ Explicit Memory udk OD;aESmuf\ ab;jcrf;

(Temporal) \ twGif; (Medial) wGif &Sdaom Hippocampus ac: a&e*g;yHkoP²mef &Sdaom

EsL&Geftpka0;ESifh OD;aESmuf\ tv,fA[dkcefYwGif&Sdaom Thalamus wdkYwGif EsL&Gef? 'if;'½dkuf? tufpGef

zGJYpnf;yHkrsm;tjzpf awGY&rnfjzpfonf/ Explicit Memory wGif Hippocampus \ vkyfief;onf

ta&;BuD;ovdk Thalamus \ vkyfief;onfvnf; rsm;pGmta&;yg\/ þOD;aESmuf

tpdwftydkif;rsm;udk oD;jcm;avhvm&efvdkonf/

Hippocampus twGif;wGif EsL&Gef (4)qifh qufoG,fxm;onf/ CA1, CA2 ,CA3 ESifh

CA4 [lí odMuonf/  Hippocampus wGif t0ifvdkif;ESifh txGufvdkif; &Sdonf/ tjzpftysuf

tm½Hkrsm;\ t0ifvrf;onfvnf; Cortex u0ifvmNyD; xdkowif;tcsuftvufonf Cortex

odkYjyefxGufoGm;Edkifaom vrf;aMumif; &Sdonf/



115

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

vlOD;aESmuf\ Hippocampus wGif EsL&Gefrsm;pGmyg&SdNyD; vl\ Hippocampus xHodkY

tm½HktawGYtMuHKrsm; 0ifa&muf&m t0ifvrf;onf Cortex yifjzpfonf/ t0ifwpfvrf;wnf;

&Sdonf[k rqdkvdk/ tjcm;t0ifvrf;wpfvrf; &Sdaeao;onf/ 4if;rSm Olfactory Cortex ac:

teHYrsm;udk cGJjcrf;pdwfjzm&mae&mrS t0ifvrf;yifjzpfonf/ Olfactory Cortex ESifh Hippocampus

onf Synapses (3)ckom a0;uGmonf/ Olfactory Cortex ESifh Amygdala onf Synapses

(2)ckom a0;uGmonf/ odkYjzpfí Olfacotry Cortex rS 0ifa&mufvm aom teHY (*Ëm½Hk) tm½Hkonf

Hippocampus [lonfh Long-Term Memory udk tapmqHk; tvGefwdkawmif;onfhtcsdeftwGif;

a&muf&SdEdkifaomaMumifh teHY (*Ëm½Hk)wdkYonf a&S;jzpfa[mif;rsm;udk jyefvnfowd&ap&mwGif

qufvuf xda&mufaom vIHUaqmfrIrsm;jzpfvmonf/

Explicit Memory jzpfaom Thalamus onf rSwfom;jcif;vkyfief;udk wdkuf&dkufvkyfjcif;

r[kwf/ qdkif&mtm½Hkrsm;udk qdkif&mOD;aESmufa'opdwfrsm;odkY 4if;rSwpfqifh jzwfoef;pD;qif;

oGm;Muum xdkqdkif&mOD;aESmufa'opdwfrsm;wGifom odrf;qnf;rSwfom;Mujcif;jzpfonf/ Oyrm

em;rSMum;&aom toHonf em;xJwGif vQyfppfpD;aMumif; (Electric Potential) tjzpfajymif;vJ

oGm;NyD; OD;aESmuf\ (Brain Stem) yifpnfrS 0ifa&mufum OD;aESmuf\ ab;jcrf;rsm; (Temporal

lobe) wGif&Sdonfh toHrsm;odrf;qnf;&m (Auditory Cortex)wGif toHzdkifrsm;udk odrf;qnf;

rSwfom;apjcif;jzpfonf/ 4if;toHzdkif rsm;onf Articulatory Loop [kac:aom pOfqufrjywf

AP jzpfay:vSnfhywf aeaom NDA rsm;jzpfonf/ toHzdkifrsm;[k wifpm;ac:qdkjcif;onf Auditory

Cortex wGif;wGif zGJYpnf;jzpfay:oGm;aom Neuron, Dendrite, Axon (NDA) Formation

zGJYpnf;yHkrsm;udk qdkvdkonf/ þenf;jzifh Thalamus u yg0if ywfoufjcif;jzpfonf/ tm½Hkig;yg;wGif

tm½Hkav;yg;onf Thalamus udkjzwfí pD;qif;um qdkif&m Thalamus twGif;xJrS jzwfoef;

pD;qif;oGm;onfh tm½Hk (5)yg;rSm tjriftm½Hk (pu©K,we)? tMum;tm½Hk (o'́g,we)? t&omtm½Hk

(&o,we)? xdawGYrItm½Hk (azmXAÁg,we) ESifh [efcsuftm½Hk wdkYjzpfMuonf/ [efcsuftm½Hkonf

"r®m½Hkwpfck[k qdkEdkifonf/ *Ëm,we ac: *Ëm½Hkac: teHYonf Thalamus twGif;om;txd

0ifa&mufjcif; r&Sdaomfvnf; Thalamus ESifh 4if;\atmufajc&Sd Hypothalamus \ Mum;cefYwGif

&Sdaom Olfactory Nerve odkYr[kwf Olfactory Cortex wdkYwGif 0ifa&mufum Prefrontal Cortex

odkY qufvufpD;qif;onf/

xdkZkef (Zone) wpfckvHk;onf tm½Hk (5)yg;0ifa&muf&mae&mvnf; jzpfovdk tm½Hk (5)yg;udk

qdkif&mOD;aESmuf&yf0ef;a'opdwfrsm;odkY vrf;cGJ&m ae&mjzpfí tm½Hk (5)yg;\ 0ifayguf (yOö'Gg&)
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[kqdkEdkifNyD; tbd"r®m a[mMum;csufyg yOö'Gg&m0ZÆef;pdwf jzpfay:&mae&monf Thalamus ESifh

Olfactory Nerve wdkY &Sd&m&yf0ef;[kqdkvQif rrSm;Edkif/

Explicit Memory vkyfief;jzpfaom taMumif;t&m (Facts) rsm;ESifh tjzpftysuf

tawGYtMuHKrsm; (Event) NDA zGJYpnf;yHkrsm;jzifh rSwfom;xm;onfh OD;aESmuf\ &yf0ef;a'opdwf

rsm;udk tMurf;zsif;odNyD;vQif 4if;a'opdwfrsm;twGif; rnfodkYtao;pdwfjzpfysufaeonfudk

xyfrHavhvm&ef vdkonf/ odkYrSom Monoamine Neurotrasmitter jzpfaom Serotonin ESifh

Dopamine wdkY\ tvkyfvkyfyHkudk em;vnfEdkifrnfjzpfonf/

Monoamine Neurotransmitter rsm;wGif Epinephrine ESifh Norepinephrine wdkYonf

cËmudk,f tpdwftydkif;rsm;vIyf&Sm;rIjyK&mwGif aphaqmfaom "mwkypönf;rsm;jzpfonf/ Epinephrine

ESif h Norepinephrine wdkYonf Emotion, Attention ESif h Cognition jzpfpOfrsm;wGif

yg0ifvsuf&Sdonf/ Dopamine  onfvnf; Emotion , Attention ESifh Cognition jzpfpOfrsm;wGif

aysmf&Tif aMueyfrIudkjzpfapaom Reward Neurotransmitter tjzpf yg0ifvsuf &Sdonf/ Dopamine

onf Cognition wGif yg0ifonfrSm pdwf0ifpm;p&myif jzpfvm\/ Cognition [lonfh

odrIjzpfyGm;yHkonf q&m q&mrrsm;twGuf tvGefta&;BuD;aom od&efudpöjzpfonf/ vlwdkY

rnfodkYrnfyHkodMuonfudkodrS vlom;ausmif;om;wdkYudk oifMum;rnfh oifMum;rIpDrHcsufudk

qDavsmfpGm a&;qGJ EdkifMurnfjzpfonf/ odkYjzpfí odrIjzpfpOfwGif Dopamine yg0ifrIudk avhvm&ef

vdkonf/ od&Sd&efvdkonf/ em;vnf&efvdkonf/ Dopamine uJhodk Yaom Monoamine

Neurotransmitter jzpfonfh Serotonin onfvnf; Emotion, Attention ESifh Cognition

jzpfpOfrsm;wGif yg0ifav&m rSwfom;rIrsm;? odrIrsm;udk aqmif&Gufonfh Long-Term Memory

rsm;jzpfonf/ Explicit ESifh Implicit Memory wdkU\ aqmif&Gufcsufrsm;wGif Serotonin ESifh

Dopamine wdkY\ tcef;u@udk avhvmrnf/  a&S;OD;pGmod&onfrSm Long Term Memory \

Explicit Memory jzpfap? Implicit Memory jzpfap? ESpfrsdK;pvHk;wGif tawGYtMuHKrsm; rSwfwrf;jyK

odrf;qnf;&mwGif a&wdkodrf;qnf;jcif;ESifh a&&Snfodrf;qnf;jcif; ponfh tqifh (2)qifh&Sdonf/

Implicit wGifvnf; a&wdkodrf;jcif;ESifh a&&Snfodrf;jcif;&SdouJhodkY Explicit wGifvnf; tvm;wlyif

a&&nfodrf;qnf;jcif;ESifh a&wkdodrf;qnf;jcif; tqifh (2)qifh&Sdonf/

Implicit Memory udk Reflex Pathway rsm;? Amygdala, Cerebellum ESifh Striatum

wdkYwGif awGY&onf/ Implicit Memory onf vIyf&Sm;rIrsm;? wkHYjyef rIrsm;udk t"duxm;

aqmif&Gufojzifh 4if;\vkyfief;pOfwdkif;wGif Motor Neuron ac: vIyf&Sm;rIEsL&Gefrsm; yg0ifaeonf/

Motor Neuron udkqufoG,fxm;aom t0ifvrf;onf Sensory Neuron jzpf\/ em;vnfrI
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vG,fulap&ef &dk;&Sif;vG,fulaom armf',fyHkpHwpfckudk Dr. Eric Kandell u toHk;jyKum

&Sif;vif;onf/ Dr. Kandell u Aplysia yufusdudk Subject tjzpf toHk;jyKonf/ vlwdkYwGif

EsL&Gefaygif; (100)bDvD,HcefY&Sdonf/ Aplysia yufusdwGif EsL&Gef (20000)cefYomygonf/ Aplysia

yufusdonf pm;jcif;ESifh oH0gojyKjcif;om vkyfonf/ 4if;onf a&aeowå0gjzpfonf/

u,fvDzdk;eD;,m;urf;ajcwGif tawGYrsm;onf/ 4if;wGif yg;[uf&Sdonf/ yg;[ufudk (Gill)

[kac:onf/ 4if;wGif tNrD;&Sdonf/ tNrD;udk (Tail)[kac:onf/ 4if;onf wd&pämefrsm;xJwGif

tBuD;qHk;emAfqJvfEsL&Gefudk ydkifqdkifxm;onf/ yufusd\EsL&Gefrsm;onf (1)rDvDrDwm cefYtxd

BuD;rm;NyD; vlwdkY\ rsufvHk;jzifhyif rdkufc½dkpukwfroHk;bJ awGYjrif&onf/ yufusd\ yg;[ufudk

xdef;ausmif;aom Motor Neuron rsm;onf 4if;\ 0rf;Adkuf ae&mwGif yg;[ufESifhuyfvsuf&Sdonf/

yg;[ufonf touf&SLt*Fg (Respiratory Organ) jzpfonf/ yg;[ufonf Mantle [kac:aom

tcGHtwGif; wGif wGJvsuf&SdaeNyD; Mantle wGif Siphon [kac:aom tom;pwpfckonf

aemufbufwGif &SnfxGufae\/ Mantle onf yifv,fqm;ief&nfpdrfh0ifEdkif NyD; 0ifvmaom

yifv,fqm;ief&nfyg atmufpD*sifudk yg;[ufrS pkyf,lonf/ Siphon udk wpfckckESifh oGm;íxdvQif

(Tactile Stimulus) ay;vQif yg;[ufonf usHKU0ifoGm;wwfonfrSm yufusd\yHkrSefwkHYjyefrI Reflex

jzpfonf/ yg;[uf usHKU0ifoGm;jcif;udk Gill Withdrawal [kac:onf/
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þuJhodkYaom obm0tavsmufwkHUjyefrI xdodonfudkodí wkHYjyefjcif; jzpfonf/

yg;[ufusHKU0ifoGm;jcif;\ aemufuG,fwGif yufusd\OD;aESmuf&Sd Sensory Neuron rsm;u yg;[ufudk

qufoG,fxm;onf h Motor Neuron rsm;ud k  Action Potential ay;vTwfum

yg;[uftm;usHKU0ifapjcif;jzpfonf/ usKHU0ifoGm;jcif;jzpfpOfonf xdodtm½Hk? azmXAÁgtm½Hkudk

odíjzpfonf/ azmXAÁgtm½Hk 0ifa&mufvmaomtcg Sensory Neuron rsm;u 4if;wdkYuyfvsuf

qufoG,f aeaom Motor Neuron rsm;udk Action Potential ydkYvTwfjcif;jzifh Motor Neuron rS

vQyfppf Potential onf yg;[ufudk qufoG,fxm;aom Muscle uvmyfpnf;rsm;wGif &Sdonfh

Thin & Thick Filament udk qGJapjcif;jzifh yg;[ufonf usHKU0ifoGm;jcif;jzpfonf/

wpfzef 'kwd,prf;oyfcsufwGif Siphon udk rwdkYawmhbJ Aplysia \ tjrD;udk omrefod½HkrS

r[kwfbJ vQyfppf Shock jzifh wpfMudrfwdkYvdkufonf/ xdktcg Gill onf yxrprf;oyfcsufwGif

usHKU0ifjcif;xufydkí usHKU0ifoGm;onfudk awGY&onf/

xdkYaemuf wwd,vkyfaqmifcsuftjzpf Siphon udk xd½HkrQ wpfcsuf xyfrHíxdavonf/

xdktcg Gill onf usHKU0if\/ odkYaomf ,ckusHKU0ifrIonf a&S;a&SUyxrqHk; wdkY½HkwdkYonfh usHKU0ifouJhodkY

r[kwfbJ vQyfppf Shock wdkYí usHKU0ifjcif;rsdK;jzifhom usHKU0ifonfudk awGY&onf/ vQyfppf Shock

jzifh tjrD;udk wdkYNyD;onfhaemuf Siphon udk ½dk;½dk;wdkYonfhwdkifatmif ½dk;½dk;usHKUjcif;ruawmhbJ

ydkíusHKUonf/ vQyfppf Shock ay;onfhtcg usHKU0ifonfhtwdkif; usHKUonfudkawGYonf/ qdkvdkonfrSm

vQyfppf Shock ay;onfhtcg Sensory Neuron rS Motor Neuron odkY ydkí tm;aumif;aom

Action Potential udk ydkYvTwfonfudk awGY&jcif;jzpfonf/ þjzpfpOfonf vIyf&Sm;rI wkHYjyefrIjzpfí

þjzpfpOfudk Aplysia \ Implicit Memory wGif jzpfaeonf[k ,lqEkdifonf/ odkYjzpfí Aplysia

\tjrD;udk vQyfppf Shock wdkYvdkufonfhtcsdefwGif vQyfppf Shock udk 4if;\ Sensory Neuron
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\ vufcHvufarmif; Dendrite jzifh vufcH&,lNyD; Axon wGif Action Potential &&Sdum Motor

Neuron udkyg Action Potential xyfrH &&Sdapjcif;\ tao;pdwfudkMunfhrnf/ ,ckMunfhrnfh

tao;pdwf jzpfpOfonf Implicit Memory wGif xdodonfhtm½Hkudk rnfodkYodrf;xm;onfudk avhvm&ef

jzpfonf/ þuJhodkY vQyfppf Shock wpfMudrfay;um prf;oyfí Aplysia \ EsL&Gefrsm;twGif;

jzpfysufMuyHkudk avhvmjcif;jzpfonf/ tNrD; (Tail)udk vQyfppf Shock ay;vdkufaomtcg Aplysia

\ Gill onf yxrqHk; prf;oyfcsufwGif Siphon udk ½dk;½dk;xd½HkaMumifh usHKU0ifaomyrmPxuf

ydkí usHKU0ifjcif;onf Aplysia onf vQyfppf Shock udk aMumufvefYjcif;qdkonf Fear udk odrI

jzpfay:vmjcif;\ oufaotaxmuftxm; jzpfvmonf/ 'kwd, prf;oyfcsufwGif tjrD;udk vQyfppf

Shock jzifhwdkYaomfvnf; wwd,prf;oyfcsufwGif tjrD;udk vQyfppf Shock jzifhrwdkYawmhbJ Siphon

udkom ½dk;½dk;xd½Hk rQjzifh vQyfppf Shock udk aMumufvefYNyD;om;? aMumufvefYp&mjzpfonfudk

odrIjzpfNyD;om;? odNyD;om;jzpfonf/  oufaotaxmuftxm;tjzpf vQyfppf Shock jzifh wdkYouJhodkYyif

usHKU0ifjcif;ydkvmonfudk awGY&onf/

Siphon udk wdkY½HkwdkYaom jzpfpOf\ udk wdkY½HkwdkYaom jzpfpOf\ udk wdkY½HkwdkYaom jzpfpOf\ udk wdkY½HkwdkYaom jzpfpOf\ udk wdkY½HkwdkYaom jzpfpOf\ Diagram
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(1)(1)(1)(1)(1) Siphon udk wkwfacsmif;jzifh wdkY½HkwdkYvQif jzpfay:aom ZD0"mwkjzpfpOfudk wkwfacsmif;jzifh wdkY½HkwdkYvQif jzpfay:aom ZD0"mwkjzpfpOfudk wkwfacsmif;jzifh wdkY½HkwdkYvQif jzpfay:aom ZD0"mwkjzpfpOfudk wkwfacsmif;jzifh wdkY½HkwdkYvQif jzpfay:aom ZD0"mwkjzpfpOfudk wkwfacsmif;jzifh wdkY½HkwdkYvQif jzpfay:aom ZD0"mwkjzpfpOf

Siphon udk wdkYvdkufaomtcg Sensory Neuron \ Dendrite rS&&Sdaom Pressure

udkvQyfppftjzpfajymif;um 4if;vQyfppfonf Depolarization tjzpf Sensory Neuron rwdkifrD&Sd

xdawGYrIudk tm½HkcHaom yxrqHk;tm½HkcH Neuron twGif;jzpfay:um 4if;\ Presynaptic

Membrane rS Neurotransmitter rsm; xkwfvTwfay;onf/ 4if; Neurotransmitter onf

Serotonin r[kwf/ Serotonin udk Modulatory Neuron [kac:aom Neuron rS

xkwfvkyfay;rnfjzpfonf/ xdawGYrIaMumifh jzpfay:vmaom Pressure udk vQyfppf Potential

jzpfaprnfh tm½HkcH Sensory Neuron rsm;wGif Depolarization jzpfum 4if; Depolarization

aMumifh xGufoGm;onfh Neurotransmitter rsm;onf yHkwGifygaom Sensory Neuron \ Post

Synaptic Dendrite &Sd Receptor rsm;wGif tH0ifcGifus ae&m,lvdkufonf/ yHkwGifygaom Sensory

Neuron \ Dendrite  Post Synaptic Membrane wGif Potential ajymif;vJjcif;rsm; jzpfay:rnf/

4if; Potential ajymif;vJjcif;rsm;onf Soma \ Hillock xGufayguf\ tajccH Threshold

Potential udk ausmfvGefonfESifh Sensory Neuron \ Axon wGif Action Potential jzpfay:onf/

xdk Action Potential aMumifh Axon \tzsm;&Sd awYqufikwf (Synapse) wGif&Sdaom

Ca2+ wHcg;rsm; yGifhvmMuum uvmyfpnf;jyify "mwkywf0ef;usif&Sd CA2+ rsm; 0ifa&muf

vmMuonf/ Ca2+ 0ifa&mufvmvQif Synapse wGif tqifoifha&muf&Sdpk½Hk;aeMuaom Vesicles

rsm;onf Synapse \ eH&HtwGif;odkY Fuse jzpfum t&nfaysmfyl;aygif;oGm;onfhtwGuf Vesicle

rsm;twGif;&Sd Neurontransmitter rsdK;pHkonf Pre Synaptic Membrane ESifh Post Synaptic

Membrane \ Mum;&Sd Synaptic Cleft ac: ae&mvGwftwGif;odkY jzwfoef;um Post Synaptic

Membrane wGif&Sdaom oufqdkif&m Receptor rsm;wGif 0ifa&mufum tH0ifcGifus ae&m,l

Muonf/ Synaptic Cleft onf tvGefusOf;ajrmif;aom qHjcnfrQif\ wpfpdwfwpfydkif;rQom

us,f0ef;aom uvmyfpnf;jyify "mwkywf0ef;usif&Sd Cerebro Spinal Fluid (CSF) t&nfjzifh

jynfhaeonfhae&m jzpfonf/ Neurotransmitter rsm;onf Synaptic Cleft udk ul;cwfjzwfoef;í

4if;wdkY\ qdkif&m qdkif&m Receptor rsm;wGif tH0ifcGifus ae&m,lMujcif;jzpfonf/

þjzpfpOfrSm Siphon udk wkwfacsmif;jzifhwdkYvdkufonfhtcg Aplysia \ Nerve pepftwGif;&Sd

Sensory Neuron ESifh Motor Neuron rsm;wGif jzpfysuf oGm;aom ZD0"mwkjzpfpOfjzpfonf/

þjzpfpOfwGif Serotonin udk xkwfvkyfay;Edkifonfh Modulatory Neuron rsm;udk rnfonfh

tusdK;oufa&mufrIrQ r&Sdonfudk owdjyK&efvdkonf/ Siphon odkYr[kwf Aplysia \

cËmudk,ftpdwf tydkif;wpfckckudk omrefxdwdkY½HkrQjzifh Serotonin rxGufacs/
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Sensory Neuron rsm;onf Serotonin xkwfvkyfonfh Modulatory Neuron rsm;ESifh

qufaeavh&Sdonf/ odkYaomf Siphon udk omrefxd½Hkom? wdkY½Hkom xdawGYaom xdawGYrItm½Hk

(azm|AÁtm½H k) twGuf Modulatory Neuron rsm;udk tvkyfvkyfapjcif;r&S donfudk

owdjyK&efvdkonf/ Modulatory Neuron rsm;wGif Excitatory Neuron ESifh Inhibitory Neuron

[lí (2)rsdK;&Sdonf/ Exitatory Neuron rsm;onf Glutamate ESifh Norepinephrine uJhodkYaom

Excitatory Neurotransmitter rsm;udk xkwfvkyfonf/ Inhibitory Neuron wdkYonf GABA ESifh

AcetylcholineuJhodkYaom Inhibitory Neurotransmitter rsm;udk xkwfvkyfonf/

(2)(2)(2)(2)(2) vQyfppf vQyfppf vQyfppf vQyfppf vQyfppf Shock ay;vdkufaomtcg 4if;\ ay;vdkufaomtcg 4if;\ ay;vdkufaomtcg 4if;\ ay;vdkufaomtcg 4if;\ ay;vdkufaomtcg 4if;\ Nerve pepftwGif; jzpfay: vmaompepftwGif; jzpfay: vmaompepftwGif; jzpfay: vmaompepftwGif; jzpfay: vmaompepftwGif; jzpfay: vmaom

ZD0"mwkjzpfpOfZD0"mwkjzpfpOfZD0"mwkjzpfpOfZD0"mwkjzpfpOfZD0"mwkjzpfpOf

Aplysia tNrD;udk vQyfppf Shock ay;vdkufygu 4if;wGif&Sdaom Sensory Neuron rsm;onf

omrefxdawGYrIxufydkaom jyif;xefrIaMumifh 4if;ESifh qufxm;aom Modulatory Neuron rsm;udk

qufvufEd I;qGvdkufonf/ xdktcg Excitatory Modulatory Neuron rS Serotonin

Neurotransmitter udk xkwfvkyfay;\/ 4if;onf Sensory Neuron \ Serotonergic Receptors
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rsm;wGif 0ifa&mufum tH0ifcGifus ae&m,lvdkufonf/ Serotonin \ "mwk*kPfowådaMumifh

Serotonergic Receptors ESifh uyfvsuf&Sdaom Protein onf Adenyl Cyclase [kac:aom

"mwkypönf;udk xkwfvkyfay;\/ Adenyl Cyclase onf tifZdkif; wpfrsdK;jzpfNyD; Adenyl Cyclase

tifZdkif;onf Cyclic AMP [kac:onfh "mwkypönf;tjzpf ajymif;vJvmonf/ Cyclic AMP onf

Protein jzpfonf/ 4if; Cyclic AMP onf Sensory Neuron \ Pre Synaptic rsufESmjyifwGif

jzpfay:aom "mwktajctaersm;? owif;tcsuftvufrsm;udk o,faqmifum Axon \twGif;

wGif&Sdaom Cyclic AMP Dependent Protein Kinase [ktrnf&aom armfvDusL;uvmyfpnf;

&Sd&modkY oGm;í aphaqmfonf/ Cyclic AMP Dependent Protein Kinase wGif Subunit

(2)rsdK;&Sdonf/ wpfrsdK;rSm Regulatory Subunit jzpfNyD; aemufwpfrsdK;rSm Catalytic Subunit jzpfonf/

Regulatory Subunit onf tacsmif; (Spindle) yHkoP²mef&SdNyD; Catalytic Subunit rSm bJOyHk

jzpfonf/ Cyclic AMP Dependent Protein Kinase udk PKA [k twdkaumuf ac:onf/

vQyfppfwdkYonfhtcg omrefxufydkaom vQyfppfwdkYonfhtcg omrefxufydkaom vQyfppfwdkYonfhtcg omrefxufydkaom vQyfppfwdkYonfhtcg omrefxufydkaom vQyfppfwdkYonfhtcg omrefxufydkaom Ca2+rsm; 0ifa&mufEdkifrIaMumifhrsm; 0ifa&mufEdkifrIaMumifhrsm; 0ifa&mufEdkifrIaMumifhrsm; 0ifa&mufEdkifrIaMumifhrsm; 0ifa&mufEdkifrIaMumifh

yrmPydkírsm;aom yrmPydkírsm;aom yrmPydkírsm;aom yrmPydkírsm;aom yrmPydkírsm;aom Neurotransmitter rsm; rsm; rsm; rsm; rsm; Post Synaptic odkY a&muf&SdodkY a&muf&SdodkY a&muf&SdodkY a&muf&SdodkY a&muf&Sd

aomfvnf; aomfvnf; aomfvnf; aomfvnf; aomfvnf; Synaptic Growth r&SdyHkr&SdyHkr&SdyHkr&SdyHkr&SdyHk
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Cyclic AMP onf Cyclic AMP dependent Protein Kinase ESifh oGm;a&muf

aphaqmfvdkufojzifh Cyclic AMP dependent Protein Kinase \ Subunit (2)rsdK;uGJxGuf

oGm;onf/ Regulatory Subunit onf Cyclic AMP vma&muf aphaqmfrI qufwdkufjzpfay:jcif;

r&SdvQif Catalytic Subunit udk vTwfay;avhr&Sd/ Cyclic AMP qufwdkufaphaqmfaomtcg PKA

onf 4if;\ Catalytic AMP Subunit udk vTwfay;vdkuf\/ vGwfxGufoGm;aom Catalytic

Subunit onf Presynaptic tzsm;odkY c&D;qufum Pre synaptic Membrane wGif&Sdaom

tdkif;,Gef;wHcg;rsm;udk azmufíyGifhawmhonf/ Pre Synaptic membrane wGif&Sdaom tdkif;,Gef;

vrf;aMumif;rsm;yGifhoGm;aomtcg uvmyfpnf;\ jyify"mwk ywf0ef;usifwGif&Sdaom Ca2+ rsm;onf

Ca2+ 0ifaygufrsm;rS 0ifa&mufvmMuawmhonf/ 4if; Ca2+ rsm;onf Pre Synaptic tzsm;wGif;wGif

awhqufikwftwGif;wGif tqifoifh &SdaeMuaom Neurotransmitter Vesicles rsm;ESifh

aygif;vdkufonf/ Vesicle rsm;onf Ca2+ rsm;ESifh aygif;vdkufonfESifhwpfNydKifeuf 4if;wdkYonf Pre

Synaptic Membrane \ eH&HtwGif;odkY t&nfaysmf0ifum aygif;pyfNyD; wpfom;wnf;

jzpfoGm;aomaMumifh Vesicle rsm;xJwGif &Sdaeaom Neurotransmitter rsm;onf Synaptic Cleft

twGif;odkY a&mufoGm;Muonf/

þjzpfpOfudkMunfhvQif Aplysia \ tNrD;udk vQyfppf"mwfjzifh wdkYvdkufaomtcg 4if;\

xdawGYrItm½Hkonf omrefwdkYxd½Hkxuf ydkíjyif;xefaomaMumifh Serotonin udkxGufvmapNyD; xdk

Serotonin aMumifhjzpfvmaom qifhuJqifhuJ "mwkjzpfpOfrsm;u omrefxufydkí rsm;jym;aomomrefxufydkí rsm;jym;aomomrefxufydkí rsm;jym;aomomrefxufydkí rsm;jym;aomomrefxufydkí rsm;jym;aom

Ca2+ rsm;udk rsm;udk rsm;udk rsm;udk rsm;udk Pre Synaptic awYqufikwftwGif;odkU 0ifa&mufvmEdkifaponf/awYqufikwftwGif;odkU 0ifa&mufvmEdkifaponf/awYqufikwftwGif;odkU 0ifa&mufvmEdkifaponf/awYqufikwftwGif;odkU 0ifa&mufvmEdkifaponf/awYqufikwftwGif;odkU 0ifa&mufvmEdkifaponf/ xdkYaMumifh

ydkí ta&twGufrsm;aom Neurotransmitter rsm;udk Post Synaptic Receptor rsm;xHodkY

ydkYvTwf Edkifonfudk awGY&onf/ Neurotransmitter rsm;xkwfvTwfrIudk ydkí tm;aumif; aponfudk

awGY&rnf/ 4if;onf omrefxdawGYjcif;aMumifh ydk YvTwfay;Edkifaom Neurotransmitter

OD;a&yrmPxuf rsm;pGmydkonf/ þjzpfpOfudk Enhanced Release [kac:onf/ ydkíjyif;xefaom

tm½HkwdkYonf Enhanced Release of Neurotransmitter udkjzpfap\/ omrefxdwdkY½Hkonf

omrefyrmP rodomaom yrmP&Sdonfh Neurotransmitter rsm;udk ydkYvTwfonf/

omrefwdkY½Hkxd½Hkxufydkí El;nHhaom xdawGYrI &SdEdkifao;onf/ þodkYaom tvGefrodom

onfh xdawGYtm½H krsm;aMumif h Neurotransmitter rvTwfawmh/ Synapse wpfckrS

Neurotransmitter xGuf&Sd&ef Action Potential vdkonf/ Action Potential r&SdvQif Ca2+

vnf; r0ifEdkif/ Ca2+ rvmvQif Vesicle rsm;onf Membrane eH&HwGif Fuse rjzpfEdkif/ xdkodkY

Action Potential rjzpfavmufaom xdawGYrI? jrif&rI? Mum;&rI? teHY&rIESifh t&om&rIwdkYonf
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Neuron \ Soma twGif;&Sd RMP udk vIyf½HkrQom jzpfap\/ xdktm;aysmhaom tm½HkrsdK;udk

ygVdbmomjzifh twdy&dwåm½Hk tm½Hk[kqdkonf/ tenf;i,faom "mwkajymif;vJrI udkomjzpfaponf/

Soma wGif;&Sd Potential odkY "mwktdkif;,Gef;rsm;\ ae&m,l xm;onfh taetxm; yrmPajymif;vJ

jcif;onf Axon \ t&if;jzpfaom Hillock \ Threshold Potential rausmfygu Axon wGif

Action Potential rjzpfEdkif/

(3) wwd,prf;oyfcsuftjzpf vQyfppfjzifhrwdkYbJ Siphon udk wkwfacsmif;jzifh wdkY½Hkxd½Hkom

xyfrHwdkYxdygu yxrprf;oyfcsuf (1)wGifuJhodkYyif awGY&rnf jzpfonf/ ,ckprf;oyfcsufrsm;rS

od&Sd&onfrSm ,cktawGYtMuHKrsm;onf vIyf&Sm;rIESifh wefjyefrIrsm;jzpfí Implicit Memory wGif

jzpfaeaom jzpfpOfrsm; jzpfonf[k owdjyK&efvdkonf/ aemufwpfcsufonf wwd,prf;oyfcsuf

jzpfaom wdkY½Hkxd½Hk em&Dtenf;i,fjcm;í vkyfMunfhonfhtcgwGifvnf; Gill \ usHKU0ifrIonf

yxrprf;oyfcsufwGif &SdouJhodkYyifjzpfonf/

qdkvdkonfrSm rrSwfrdawmh/ vQyfppfwdkYvdkufjcif;aMumifh jzpfaom tm½Hk cHpm;rIudk

rrSwfrdawmhjcif;jzpfonf/ þodkYjzpfjcif;udk Long Term Memory jzpfaom Implicit Memory

wGif Short Term odrf;qnf;xm;jcif;[kac:onf/ Implicit Momory onf Long Term Memory

jzpfaomfvnf; 4if;\tvkyfvkyfyHk rSwfwrf;jyKodrf;qnf;yHk tqifh (2)qifht& yxrtqifhjzpfonfh

a&wdkodrf; qnf;jcif;udkawGY&onf/ a&wdkodrf;qnf;jcif;\ om"uoufaotjzpf prf;oyfcsuf



125

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

(3)ckwGif awGY&onf/ yxrprf;oyfcsuf xd½Hkxdonf/ usHKU0ifonf/ usHKU0ifjcif;twdkif;twm

(10)jzpfonf[k qdkygpdkY/ 'kwd, prf;oyfcsufwGif vQyfppfjzifh wdkYonf/ ydkí usHKU0ifonf/ usHKU0ifjcif;

twdkif;twm (50)jzpfonf/ 4-5 em&DMumí xyfrHwdkYMunfhaomf? wwd, prf;oyfcsufwGif

usHKUonf/ usHKU0ifjcif;twdkif;twm (10)jzpfonf/

vQyfppf"mwfvdkufjcif;aMumifh cHpm;&aom "mwfvdkufjcif;a0'emudk cHpm;pOfu od&Sd

aomfvnf; em&Dtenf;i,fMumaomtcg arhaysmufoGm;onf/ þjzpfpOfudk Implicit Memory

wGif yxrtqifhjzpfaom ,m,DrSwfxm;jcif; Short Term Memory Storage tjzpfoHk;oyfonf/

Implicit Memory onf Long Term Memory [k trnfay;xm;aomfvnf; 4if; Implicit

Memory wGifyif acwåodrf;xm;aom tajctaeudk owdjyK&rnf/  taMumif;w&m;rSm 0ifvmaom

tm½Hkonf wpfMudrfom&Sdí odkYr[kwf xyfumxyfum r[kwfí jzpfonf/

Long Term Implicit Memory wGif wGif wGif wGif wGif Short Term Storage zGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudk

yxrtMudrfprf;oyfcsuf (vQyfppfwpfMudrfwdkY)yxrtMudrfprf;oyfcsuf (vQyfppfwpfMudrfwdkY)yxrtMudrfprf;oyfcsuf (vQyfppfwpfMudrfwdkY)yxrtMudrfprf;oyfcsuf (vQyfppfwpfMudrfwdkY)yxrtMudrfprf;oyfcsuf (vQyfppfwpfMudrfwdkY)

r[mtPkZD0tqifh "mwkZD0ajymif;vJrIrsm;udkMunfhvQif Implicit Memory \ Sensory

ESifh Motor Neuron rsm;wGif Serotonin rxGufonfh prf;oyfcsuf (1)wGif tjrD;udk vQyfppfjzifh

rwdkYcJhay/ Siphon udk wkwfacsmif;jzifh xd½HkwdkY½Hkom xd\/  Serotonin udk xkwfay;rnfh Modulatory

Neuron udk rvIHUaqmfEdkifcJh/ odkYjzpfí Serotonin rxGuf/ prf;oyfcsuf (1)wGif Serotonin \

yg0ifywfoufrIr&Sd/ Action Potential jzpfay:onf/ Neurotransmitter rsm; vTwfxkwfírsm; vTwfxkwfírsm; vTwfxkwfírsm; vTwfxkwfírsm; vTwfxkwfí

prf;oyfcsuf (2)wGif tNrD;udk vQyfppf"mwfjzifh wdkYonf/prf;oyfcsuf (2)wGif tNrD;udk vQyfppf"mwfjzifh wdkYonf/prf;oyfcsuf (2)wGif tNrD;udk vQyfppf"mwfjzifh wdkYonf/prf;oyfcsuf (2)wGif tNrD;udk vQyfppf"mwfjzifh wdkYonf/prf;oyfcsuf (2)wGif tNrD;udk vQyfppf"mwfjzifh wdkYonf/ Modulatory Neuron tm;
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vHIUaqmfEdkifavmufatmif jyif;xefaom xdawGY tm½Hkjzpfí Serotonin xGufvmonf/ Serotonin

aMumifh ydkírsm;aom Ca2+ rsm; 0ifa&mufEdkifonf/ xdkyrmPrsm;aom Neurotransmitter rsm;

xkwfvTwf Edkifvmonf/ Action Potential jzpfvmonf/

 yxrprf;oyfcsuf yxrprf;oyfcsuf yxrprf;oyfcsuf yxrprf;oyfcsuf yxrprf;oyfcsuf 'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf em&Dydkif;tMum wwd,em&Dydkif;tMum wwd,em&Dydkif;tMum wwd,em&Dydkif;tMum wwd,em&Dydkif;tMum wwd,

 vQyfppfjzifhwdkY vQyfppfjzifhwdkY vQyfppfjzifhwdkY vQyfppfjzifhwdkY vQyfppfjzifhwdkY

prf;oyfcsufprf;oyfcsufprf;oyfcsufprf;oyfcsufprf;oyfcsuf

1/ Serotonin rxGuf Serotonin xGuf        Serotonin rxGuf

2/ Action Potential Action Potential          Action Potential

jzpf  jzpf  jzpf

3/ Neurotransmitter Neurotransmitter Neurotransmitter

yHkrSefxkwfvTwfrI&Sd ydkrsm; ydkrsm;

4/ Gill \usHKU0ifrI Gill \usHKU0ifrI Gill \usHKU0ifrI

10 50    50
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yxrprf;oyfcsufwGif EsL&GefwGif;jzpfay:aom r[mtPkZD0jzpfpOfyHkyxrprf;oyfcsufwGif EsL&GefwGif;jzpfay:aom r[mtPkZD0jzpfpOfyHkyxrprf;oyfcsufwGif EsL&GefwGif;jzpfay:aom r[mtPkZD0jzpfpOfyHkyxrprf;oyfcsufwGif EsL&GefwGif;jzpfay:aom r[mtPkZD0jzpfpOfyHkyxrprf;oyfcsufwGif EsL&GefwGif;jzpfay:aom r[mtPkZD0jzpfpOfyHk

odkYjzpfí Implicit Memory onf Long Term Memory jzpfaomfvnf; 4if;wGif

tm½HkcHpm;rIwpfckudk rSwfwrf;wif&mwGif acwårSwfwrf;wifxm;jcif; Short Term Memory

Storage &Sdonf[k awGY&Sd&onf/ ,ckwpfcg Implicit Memory wGif tm½Hkrsm;udk rnfodkYa&&Snf

odrf;qnf;onfudk od&Sdvm&ef xyfrHavhvm &efvdkonf/ þvufawGYprf;oyfcsufrsm; tm;vHk;udk

Dr. Eric Kandell ESifhtzJGUu vkyfaqmifcJhonf/ okawoejyK awGY&SdcJhonf/

vQyfppfwpfMudrfwdkYvQif jzpfay:aom EsL&GefwGif; r[mtPkZD0jzpfpOfyHkvQyfppfwpfMudrfwdkYvQif jzpfay:aom EsL&GefwGif; r[mtPkZD0jzpfpOfyHkvQyfppfwpfMudrfwdkYvQif jzpfay:aom EsL&GefwGif; r[mtPkZD0jzpfpOfyHkvQyfppfwpfMudrfwdkYvQif jzpfay:aom EsL&GefwGif; r[mtPkZD0jzpfpOfyHkvQyfppfwpfMudrfwdkYvQif jzpfay:aom EsL&GefwGif; r[mtPkZD0jzpfpOfyHk
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Long Term Implicit Memory wGif wGif wGif wGif wGif Long Term Storage zGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudkzGJYpnf;jzpfay:yHkudk

'kwd,tMudrfprf;oyfcsuf (vQyfppftMudrfMudrfwdkY)'kwd,tMudrfprf;oyfcsuf (vQyfppftMudrfMudrfwdkY)'kwd,tMudrfprf;oyfcsuf (vQyfppftMudrfMudrfwdkY)'kwd,tMudrfprf;oyfcsuf (vQyfppftMudrfMudrfwdkY)'kwd,tMudrfprf;oyfcsuf (vQyfppftMudrfMudrfwdkY)

'kwd,tMudrfprf;oyfcsuf 'kwd,tMudrfprf;oyfcsuf 'kwd,tMudrfprf;oyfcsuf 'kwd,tMudrfprf;oyfcsuf 'kwd,tMudrfprf;oyfcsuf (vQyfppf tMudrfMudrfwdkYprf;oyfcsuf)(vQyfppf tMudrfMudrfwdkYprf;oyfcsuf)(vQyfppf tMudrfMudrfwdkYprf;oyfcsuf)(vQyfppf tMudrfMudrfwdkYprf;oyfcsuf)(vQyfppf tMudrfMudrfwdkYprf;oyfcsuf)

þprf;oyfcsufwGif Aplysia \ tNrD; (Tail) udk vQyfppf"mwfjzifh tMudrfMudrfwdkY\tMudrfMudrfwdkY\tMudrfMudrfwdkY\tMudrfMudrfwdkY\tMudrfMudrfwdkY\/

"mwfvdkufap\/ vQyfppfjzifhwdkYwdkif;wdkYwdkif; usHKUusHKU0ifoGm;aom yg;[uf (Gill) onf omref

wkwfacsmif;jzifh Siphon udk xd½HkrQaMumifhjzpfaom usHKU0ifjcif; (Withdrawal) xuf rsm;pGm

tm;jyif;xefonfudk awGY& onf/ vQyfppfwdkYjcif; tMudrfaygif;rsm;pGm vkyfNyD;aomtcg usHKU0ifjcif;ESifh

wkwfacsmif;ESifhwdkYxdpOf usHKU0ifjcif;udk ,SOfíMunfhvQif

yxrprf;oyfcsufyxrprf;oyfcsufyxrprf;oyfcsufyxrprf;oyfcsufyxrprf;oyfcsuf 'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf'kwd,prf;oyfcsuf

wkwfacsmif;jzifhwkwfacsmif;jzifhwkwfacsmif;jzifhwkwfacsmif;jzifhwkwfacsmif;jzifh vQyfppfjzifhvQyfppfjzifhvQyfppfjzifhvQyfppfjzifhvQyfppfjzifh

 wdkYjcif; tMudrfMudrfwdkYjcif;

 usHKU0ifrI 10 usHKU0ifrI 200

[líMunfhvQif jrifomNyD;jzpfonf/ EdIif;,SOfjyjcif;jzpfonf/

wwd,prf;oyfcsufwwd,prf;oyfcsufwwd,prf;oyfcsufwwd,prf;oyfcsufwwd,prf;oyfcsuf

wwd,prf;oyfcsufwwd,prf;oyfcsufwwd,prf;oyfcsufwwd,prf;oyfcsufwwd,prf;oyfcsuf

wkwfacsmif;jzifhjyefwdkYjcif;

    usKHU0ifrI 200

wwd,prf;oyfcsufwGif Aplysia \ Siphon udk wkwfacsmif;jzifhom jyefwdkYMunfh&ef

jzpfonf/ jyefprf;oyfMunfhaomtcg yg;[uf\ usHKU0ifrIonf wkwfacsmif;jzifhom wdkYonf

jzpfaomfvnf; vQyfppfESifh tjrD;udk tMudrfMudrfwdkYonfh usHKU0ifjcif;rsdK;udkawGY&onf/
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wwd,prf;oyfcsufwGif wkwfacsmif;ESifhxd½Hkjzifh vQyfppfESifhwdkYouJhodkY usHKU0ifoGm;aom

yg;[ufjzpfpOfudk r[mtPkZD0"mwktqifh avhvm&efvdkonf/

r[mtPkZD0"mwkajymif;vJrIESifh vQyfppfajymif;vJrIjzpfpOfr[mtPkZD0"mwkajymif;vJrIESifh vQyfppfajymif;vJrIjzpfpOfr[mtPkZD0"mwkajymif;vJrIESifh vQyfppfajymif;vJrIjzpfpOfr[mtPkZD0"mwkajymif;vJrIESifh vQyfppfajymif;vJrIjzpfpOfr[mtPkZD0"mwkajymif;vJrIESifh vQyfppfajymif;vJrIjzpfpOf

wwd,prf;oyfcsufwGif Aplysia \ tNrD;udk wkwfacsmif;jzifh wdkY½Hkjzifh vQyfppfESifh

tMudrfMudrfwdkYxm;ouJhodkY usHKU0ifoGm;aom yg;[uf\aemufuG,f&Sd r[mtPkZD0"mwk vQyfppfNidrf

ajymif;vJrIjzpfpOfudk avhvmMunfhvQif þwwd, prf;oyfcsuf rvkyfrD 4if;\tjrD;udk vQyfppf"mwfjzifh

Mudrfzefrsm;pGmwdkYí ay;cJhaomavhusifhcef;udk jyefMunfh&efvdkonf/ xdkavhusifhcef;udk vkyfudkifpOfu

jzpfcJhaom r[mtPkZD0"mwkjzpfpOfonf ,ckaemufqHk; wwd,prf;oyfcsufwGif wkwfacsmif;jzifh

xd½HkomxdonfESifh vQyfppfESifh Mudrfzefrsm;pGmwdkYouJhodkY usHKUoGm;aom yg;[uf\aemufuG,f&SdjzpfpOf

ESifh twlwlyifjzpfonf/

Early Long Term Potentiation

tjrD;udk vQyfppfESifh Mudrfzefrsm;pGmwdkYonfhtcg tMudrfa&rsm;rvmcif yxrwpfMudrfwGif

&Sdaom uvmyfpnf;wGif;ajymif;vJonfh vQyfppfNidrfajymif;vJrI Potentiation udk Early Long

Term Potentiation [kac:Muonf/ vQyfppf"mwf ESifh wpfcsufwdkYvdkufonfESifh Sensory Neuron

ESifh Presynaptic Axon wGif Potential jrifhwufvmonf/ 4if; Potential jrifhwufvmjcif;onf

Axon twGif; odkY Na+ rsm; 0ifa&mufvmjcif;aMumifhjzpfonf/ vQyfppfESifh wpfcsufwdkYvdkuf onfESifh

Sensory Neuron \ Axon twGif;odkY Na+ rsm;0ifa&mufvmaomfvnf; rdepftenf;i,f

twGif;wGifyif ajymif;vJjrifhwufoGm;aom Potentiation onf jyefíavsmhusoGm;onf/ rdepf

(30-40)cefY Mumjrifhatmifom Potentiation &dSNyD; aemufydkif;wGif RMP odkY jyefa&mufonf/

4if;jzpfpOfudk Early Long Term Potentiation [kac:qdkonf/ vQyfppfwdkYvdkufí ajymif;vJoGm;

aom Potentiation onf csufcsif;jyKwfusoGm;jcif;r&Sdí 4if;udk Long Term Potentiation [kac:í

vQyfppf"mwf wpfcsufwdkYíjzpfay:vmaom Potentiation udk Early Long Term Potentiation

[kac:onf/

Late Long Term Potentiation

odkY&mwGif tNrD;udk vQyfppfESifh Mudrfzefrsm;pGmwdkY&if; Potentiation yrmPonf jrifhwuf

vmNyD; Potentiation qufvnfwnf&Sdaeonfh tcsdefonf vnf; rdepf (30-40)r[kwfawmhbJ

4? 5? 6 &uftxd Mumjrifhatmif Potentiation &Sdaeonfudk awGY&onf/ 4if;udk Late LPT ac:

Long Term Potentiation [kac:onf/
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þodkY Late LTP jzpfvmvQif 4if; Sensory Neuron ESifh qufoG,fcsuf&Sdaom Modulatory

Neuron rS Serotonin xkwfvkyfrIonf ELTP wGif xkwfvkyfaom Serotonin yrmPxuf

rsm;pGm ydkíxkwfonfudk awGY&onf/ Serotonin ajrmufjrm;pGm xGufvmrIaMumifh Serotonin

Receptor rsm;wGi f Serotonin Neurotransmitter trIe fr sm; ae&mwus

tH0ifcGifusa&muf&Sdvmonfhtcg xdk Serotonin Receptor rsm;ESifh xdpyfaeonfh Cyclic AMP

tifZdkif; xkwfvkyf&mae&mwGif Cyclic AMP tifZkdif;udk xkwfvkyfonf/

þuJhodkY tMudrfaygif;rsm;pGm vQyfppfESifhwdkY&mrS xGufay:vmaom LLTP aMumifh

Modulatory Neuron rSxkwfvkyfaom yrmPydkírsm;jym;onfh Serotonin rsm;aMumifh

yrmPydkírsm;aom Cyclic AMP rsm; xGufvmonf/ Cyclic AMP rsm;onf Second Messenger

rsm;jzpfonf/ Second Messenger qdkonfrSm Presynaptic rsufESmjyifwGif&Sdaom "mwkaA'ESifh

tdkif;,Gef;ajymif;vJ a&GUvsm;rIowif;tcsuftvufrsm;udk udk,fpm;jyKo,faqmifvmaom "mwk

ypönf;udk qdkvdkonf/ Second Messenger Cyclic AMP onf EsL&GeftwGif;&Sd Cyclic AMP

Dependent Protein Kinase [ktrnf&onfh uvmyfpnf; armfvDusL; udk oGm;a&mufí yl;wGJum

aphaqmfvdkufonf/ 4if; Cyclic AMP Dependent Portein Kinase udk PKA [k odMuonf/

PKA wGif Subunit yg&Sdonf/ Regulatory Subunit ESifh Catalytic Subunit wdkYjzpfMuNyD;

Regulatory Subunit onf Sprindle Shape ac: tacsmif;oP²mef&Sdonf/ Catalytic Subunit

onf bJOyHk&Sdonf/ Regulatory Subunit \ wm0efonf Serotonin r&Sd? odk Yr[kwf

yrmPenf;vQif 4if;\ Catalytic Subunit udkvTwfray;bJ wGJíqGJxm;&efjzpfonf/ ,ck

ajrmufjrm;pGmaom Serotonin rsm; 0ifa&mufvmrIaMumifh ajrmufjrm;pGmaom Cyclic AMP

rsm;\ r&yfrem;0ifa&mufyl;aygif;aphaqmfjcif; jzpfvmaomtcg PKA onf 4if;\ Catalytic

Subunit udk jzKwfvTwfay;vdkufonf/ Catalytic Subunit wpfvHk;onf Synapse odkYqif;oGm;um

Ca2+ qJvfrsm;udk azmufay;vdkuf\/ e*dk&Sdaom Action Potential aMumifh yGifhaeaom Ca2+

qJvfrsm;tjyif PKA Subunit \zGifhay;rI (perforation) aMumifh jzpfvmaom Ca2+ qJvfrsm;rS

vQyfppfwpfMudrfwdkYpOfuxuf ydkírsm;jym;aom Ca2+ rsm;0ifa&mufvmonf/ Ca2+ rsm; rsm;pGm

0ifa&mufum Synapse twGif;wGif toifh&Sdaeaom Vesicle rsm;ESifh oGm;a&mufyl;wGJvdkufonf/
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vQyfppftMudrfMudrfwdkYonfhtcg EsL&GeftwGif;jzpfay:onfh r[mtPkZD0 jzpfpOfwGifvQyfppftMudrfMudrfwdkYonfhtcg EsL&GeftwGif;jzpfay:onfh r[mtPkZD0 jzpfpOfwGifvQyfppftMudrfMudrfwdkYonfhtcg EsL&GeftwGif;jzpfay:onfh r[mtPkZD0 jzpfpOfwGifvQyfppftMudrfMudrfwdkYonfhtcg EsL&GeftwGif;jzpfay:onfh r[mtPkZD0 jzpfpOfwGifvQyfppftMudrfMudrfwdkYonfhtcg EsL&GeftwGif;jzpfay:onfh r[mtPkZD0 jzpfpOfwGif

Synaptic Connection topfay:xGufyHktopfay:xGufyHktopfay:xGufyHktopfay:xGufyHktopfay:xGufyHk

Ca2+ ESifhwGJrdoGm;aom Vesicle rsm;onf Presynaptic Membrane eH&HwGif pdrfh0ifum

yl;wGJ&if; wpfzufyGifh Vesicle rsm;jzpfoGm;ojzifh Vesicle twGif;&Sd Neurotransmitter rsm;onf

Synaptic Cleft aemufodkY a&muf&Sd jzwfoef;um  Post Synaptic Membrane \ qdkif&m

Receptor wGif ae&m,lonf/ wpfzufwGif PKA \ Subunit aemufwpfvHk;onf Synapse

bufodkY rvmbJ Soma tv,f&Sd Nucleus twGif;odkY 0ifa&mufoGm;\/ 4if; Subunit onf

Gene Transcription Factor udk oGm;a&mufíay:onf/ Transcription ay:vmcgp Gene

onf DNA \ Sequence wGif&Sdaom CRE ac: Cyclic AMP Response Element wGif oGm;aygif;&ef

Cyclic AMP Response Element Binding Protein [kac:aom CREB udk xkwfvkyfum 4if;

CREB onf DNA Sequence &Sd CRE Receptor wGif oGm;a&mufaygif;vdkufonfh tcg Gene

tm; Activate vkyfojzifh 4if; Neuron \ Gene onf þjzpfpOfudk jzpfapaom tm½Hktjzpf

tysufudk rSwfwrf;wifonfhtaejzifh Presynaptic Connection topfwpfckudk wdk;xGufapum
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Postsynaptic Dendrite odkYr[kwf Motor Neuron ESifh oGm;a&muf csdwfqufonfh NDA

zGYJpnf;yHkonf ydkíawmifhwif;cdkifrmaom yHkpHodkYajymif;vmonf/ odkYr[kwf Synaptic Connection

topfwpfck jzpfay:vmonf/ þodkY Synaptic Connection topfwpfck jzpfay:vmjcif;onf

Learning ac: odjcif;yifjzpfonf/ rSwfom;xm;vdkufjcif;jzpfonf/ onmu©Ëmjzpfay:jcif;jzpfonf/

Synaptic Connection topfjzpfay:vmjcif;jzpfpOfwGif jzpfysufajymif;vJoGm;cJhaom "mwkajymif;vJ

rIrsm;aMumifh qdkif&mum,uH&Sifonf cHpm;rIwpfckudk&vdkufonf/ 4if;cHpm;rIonf a0'eu©Ëm

jzpfonf/ Synaptic Connection topfjzpfay:&mwGif yg0ifaom vQyfppfqdkif&majymif;vJrIaMumifh

qdkif&m um,uH&Sifonf odrIwpfckudk owdjyKrd\/ 4if;onf 0dnmPu©Ëmjzpfonf/ Synaptic

Connection topfjzpfay:&mwGif yg0ifaom jyKjyifrItm;vHk;onf ocFg&u©Ëmjzpfonf/ emrfcËm

(4)yg;onf wpfNydKifeufjzpfí wpfNydKifeufcsKyfMuonf/

4if; zGJYpnf;yHkonf tNrD;udk vQyfppfESifh Mudrfzefrsm;pGmwdkYí jzpfvmaom zGJYpnf;yHk jzpfonf/

þuJhodkY awhqufikwfydkrdkawmifhwif; cdkifrmaom yHkoP²meftjzpf zGJYpnf;jzpfay:vmjcif;onf a&&Snf

odrf;qnf;xm;jcif;? a&&SnfrSwfrdjcif;udk udk,fpm;jyKonf/ jyify apmifhMunfhcsuft& LLTP onf

4? 5? 6 &ufMumjrifhpGm wnfEdkifpGrf;&Sdonf[k qdkjcif;rSm xdkuJhodkY yHkoP²mef ajymif;oGm;aom NDA

zGJYpnf;yHkaMumifh 4? 5? 6 &ufMum rSwfrdaejcif; jzpfonf/ Aplysia onf vQyfppf"mwfESifh Mudrfzefrsm;pGm

twdkYcHxm;&í xdka0'emudk NDA zGJYpnf;yHktopfjzifh Implicit Memory wGif rSwfwrf;wif

xm;NyD;jzpfonf/ xdkYaMumifh aemufxyfwpfMudrf wwd,prf;oyfrI tjzpf vQyfppfjzifh rwdkYawmhbJ

omref wkwfacsmif;jzifhom wdkY½Hkjzifh ,cifvQyfppfaMumifh emusifrIa0'emudk wkHYjyefonfhtwdkif;

wkHYjyefrdonfh obm0 (Natural Reflex) udkawGY&jcif; jzpfonf/

odkYjzpfaomaMumifh þuJhodkY NDA zGJYpnf;yHktopf jzpfay:vmonfh jzpfpOfwGif Monoamine

Neurotransmitter wpfrsdK;jzpfaom Serotonin \ tcef; u@onf ta&;ygvSonf/

Serotonin yrmP rsm;rsm;rxkwfvQif rrSwfrdEdkif/ Modulatory Neuron rsm;rS Serotonin

rsm;rsm;xkwf&ef vIyf&Sm;rItm½Hkwpfckudk wpfMudrfrQ vufcH&,l½HkrQESifh rrSwfrdEdkif/ odkYaomf vIyf&Sm;rI?

tusifh? vkyfaeustvkyf obm0twkdif; wkHYjyefjcif; ponfhvkyfief;rsm;udk vkyfjrJtwdkif; rSwfrd

aeap&ef vIyf&Sm;rI wGifjzpfap? tjyKtrlwGifjzpfap? ajymyHkqdkyHk? oGm;yHkvmyHk? wkHYjyefyHktm;vHk;onf

tzefzeftxyfxyfvkyfygrsm;vQif Modulatory Neuron rsm;rS Serotonin xkwfvkyfrI rsm;vmí

LLTP tm;aumif;vmum NDA zGJYpnf;yHktopf jzpfvmNyDqkdvQif a&&SnfrSwfrdNyDjzpfonf/

,ckavhvmaeaom taMumif;t&monf Long Term Memory ESpfckteuf wpfckjzpfaom

Implicit Memory wGif acwå odrf;qnf;yHkudk &Sif;vif;csuf (3)csufjzifh &Sif;vif;cJhNyD; ,ck aemufxyf

prf;oyfcsuf (3)csufjzifh Implicit Memory wGif a&&Snfodrf;qnf;jcif; jzpfay:yHkjzpfonfudk

owdjyKyg/
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vQyfppftMudrfMudrfwdkYjcif;aMumifh vQyfppftMudrfMudrfwdkYjcif;aMumifh vQyfppftMudrfMudrfwdkYjcif;aMumifh vQyfppftMudrfMudrfwdkYjcif;aMumifh vQyfppftMudrfMudrfwdkYjcif;aMumifh NDA zGJYpnf;yHkajymif;vJrIzGJ Ypnf;yHkajymif;vJrIzGJ Ypnf;yHkajymif;vJrIzGJ Ypnf;yHkajymif;vJrIzGJ Ypnf;yHkajymif;vJrI

odkYjzpfí aumufcsufqGJEdkifonfrSm Serotonin onf Cognition jzpfpOf rsm;wGif

ta&;ygaom Monoamine Neurotransmitter jzpfonf/ q&m q&mrrsm; ½IaxmifhrS MunfhvQif

ausmif;om;rsm;onf vkyfaeustvkyfrsm;udk vkyfwwfaeap&ef xyfumxyfumavhusifhjcif;?

aumif;aom jynfolYeDwdrsm;udk xyfumxyfum vdkufemjcif;onf pnf;urf;aumif;aom EdkifiHom;

jzpfvm&ef avhusifha&;wGif ta&;ygonfudk awGY&rnf/ aumif;aom pnf;urf; enf;vrf;rsm;udk

em;vnfvmNyD; udk,fwdkifusifhMuHaexkdifjzpfvmap&ef tajc taeaumif;rsm; zefwD;jcif;wdkYonf

ausmif;ywf0ef;usifaumif;wpfck jzpfvm aprnfhtcsufrsm;jzpfonf/ Observational Learning

oDtdk&Dt& vlYobm0 tavsmuf twkjriftwwfoifwwfaom oabm&Sdonfudk vlwdkif;twGuf
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ynma&;pmtkyfwGif odyÜHenf;usa&;om;NyD;jzpfonf/ rdbESifh q&mwdkY\ jyKrl ajymqdk? aexdkif?

oGm;vm? wkHYjyefyHkrsm;onf ausmif;om;rsm; awGYjrif? xdawGYaeaom ywf0ef;usifwGifjzpfí

ausmif;om;i,fwdkYwGif jzpfvmEkdifaom tjyKtrl? tajymtqkd? taetxdkif? toGm;tvm

wkHYjyefyHkrsm;tm;vHk;\ &mEIef;wpfckonf ausmif;ywf0ef;usifrS &onfrsm; &SdouJhodkY ausmif;om;\

tdrfywf0ef;usif? &yfuGufywf0ef;usif? NrdKU\ ywf0ef;usifESifh EdkifiHywf0ef; usiftm;vHk;wGif

tiftm;tMuD;qHk; jrifawGYpdk;rdk;Edkifrnfh tjyKtrl? tajymtqdk trlt&m? wkHYjyefrIrsm;udkom &zG,f&m

(100)&mcdkifEIef;&Sdonfjzpfí rdb? q&mESifh EdkifiHywf0ef;usif wpfckvHk;aumif;rSomvQif

tem*wfjrefrmrsdK;qufopfrsm;\ tjyKtrl? tajymtqkd? trltusifh? wkHUjyefyHkrsm;onf

cspfcifzG,f&m aumif;vmayawmhrnf/

Long Term Memory \ \ \ \ \ Explicit Memory wGif tawGYtMuHK tm½Hk rsm;udkwGif tawGYtMuHK tm½Hk rsm;udkwGif tawGYtMuHK tm½Hk rsm;udkwGif tawGYtMuHK tm½Hk rsm;udkwGif tawGYtMuHK tm½Hk rsm;udk

acwåodrf;qnf;yHk (acwåodrf;qnf;yHk (acwåodrf;qnf;yHk (acwåodrf;qnf;yHk (acwåodrf;qnf;yHk (Short Term Storage) ESifh a&&Snfodrf;qnf;yHk) ESifh a&&Snfodrf;qnf;yHk) ESifh a&&Snfodrf;qnf;yHk) ESifh a&&Snfodrf;qnf;yHk) ESifh a&&Snfodrf;qnf;yHk

(((((Long Term Storage)))))

Dr. Eric Kandell ESifh ESifh ESifh ESifh ESifh Aplysia yufusdudkawGY&pOfyufusdudkawGY&pOfyufusdudkawGY&pOfyufusdudkawGY&pOfyufusdudkawGY&pOf



135

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

Dr. Eric Kandell OD;aqmifaom okawoetzGJYonf Aplysia yufusdudk oHk;í Long

Term Memory \ Implicit Memory wGif acwåodrf;qnf;yHkESifh a&&Snfodrf;qnf;yHkwdkYudk Bio-

chemical Molecular Level txdqif;í awGY&SdcJhonf/ ,cktcg Dr. Eric Kandell onf Long

Term Momery \ Explicit Memory wGif tawGYtMuHKtm½H krsm;ud k rnfod k YrnfyH k

odrf;qnf;onfudk MuGufrsm;udk oHk;í prf;oyfawGY&SdcJhonf/ Explicit Memory wGif tcsuftvuf

(Facts)rsm;ESifh MuHKawGY&aom tawGYtMuHKrsm; (Events)udk odrf;qnf;onf/ Implicit Memory

onf vIyf&Sm;rIESifh wkHYjyefrIqdkif&m tawGYtMuHKtm½Hkrsm;udk odrf;qnf;&m a&&SnfrSwfÓPfjzpfonfudk

uGJjym;&ef vdkonf/ Explicit Memory wGif odrf;qnf;jcif;onf Aplysia yufusduJhodkYaom

½dk;&Sif;onfh zGJYpnf;yHkwGif avhvm&efrvG,ful/ Aplysia yufusdxuf ydkí Nerve pepftm;jzifh ydkí

tqifhjrifhaom MuGufuav;rsm;udk t&if;wnfí (Subject jyKí) taMumif;jyKí avhvmrIudk

jyKcJhMuonf/ xdkuJhodkY avhvmcJhaom prf;oyfcsuf (1)tjzpf MuGufrsm;\ Spatial Memory udk

prf;oyfcJh\/ Spatial Memory qdkonfrSm t&m0w¦Krsm;\ wnfae&mtaetxm;udk

em;vnfaom? rSwfom;xm;aom rSwfÓPfudk qdkvdkonf/ MuGufrsm;onf vlrsm;udk

rnfolrnf0gcGJjcm;í rrSwfrdEdkif/ odkYaomf t&m0w¦Ktaejzifh t&m0w¦Krsm;tm;vHk; toD;oD;

rnfonfhae&mwGif rnfonfh teHY&Sdaom t&m0w¦K&Sdonfudk 4if;wkdY\ Spatial Memory u

rSwfom;xm;Edkifonf/

þuJhodkY t&m0w¦Krsm;\ ae&mtxm;todkrsm;ESifh ywfoufonfh rSwfom;jcif;udk

OD;aESmuf\ Hippocampus ESifh Cortex wdkY yl;aygif;aqmif&Guf onf/ Cortex yg0ifvm&jcif;rSm

Cortex onf tjriftm½Hk? tMum;tm½Hk? teHYtm½Hk? &omtm½HkESifh xdawGYtm½Hkrsm;udk &,lpdppf&m

t"dutydkif;jzpfí Cortex rSwpfqifh 0ifa&mufvmaom owif;tcsuftvufrsm;udk

Hippocampusu vufcH&,lum Hippocampus rSwpfqifh qdkif&mOD;aESmufa'o&yf0ef;rsm;odkY

qufvufjzwfoef;pD;qif;NyD; 4if;qdkif&m qdkif&m a'opdwfrsm;wGif NDA zGJYpnf; yHkrsm;tjzpf

rSwfwrf;wifzGJYpnf;xm;jcif;jzifh rSwfom;jcif;trIudk jyKMuaomaMumifh jzpfonf/ Implicit Memory

wGif odrf;qnf;xm;aom vIyf&Sm;rIESifh wkHYjyefrI qdkif&mvkyfief;rsm;udk jyefvnf&,l&mwGif odkYr[kwf

vkyfaeustvkyfrsm;udk jyefvkyfudkifMu&mwGif Concious Recall ac: txl;wvnf jyefvnf

pOf;pm;&ef rvdktyf[kqdkonfhtcsufudk jyefvnfowd&&efvdkonf/ ,ck Explicit Memory wGif

odrf;qnf;xm;aom tjzpftysuf (Event)ESifh taMumif;t&m (Facts) rsm;udk jyefvnf&,lonfh

tcg odkYr[kwf jyefíowd&vdkonfhtcg aocsmpGm tm½Hkpdkufí pOfpm;vdkufrS jyefíowd&Edkifonf/
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aocsmpGmjyefí tm½HkjyKpOf;pm;jcif;udk Concious Recall [kac:onf/ Concious Attention

[kvnf; qdkEdkifonf/

Hippocampus onf OD;aESmuf\ ab;jcrf;twGif;bufwGif wnf&Sdonf/ 4if;wGif

t0ifvrf;ESifh txGufvrf;rsm;&Sdonf/ t0ifvrf;onf Cortex rS 0ifvmNyD; txGufvrf;onf

Cortex udkyifjyefoGm;onf/ Cortex wGif a'o&yf0ef; rsdK;pHk&Sdonf/ Hippocampus \ t0ifvrf;ESifh

txGufvrf;wdkYonf Cortex \ a'opdwfrsdK;pHkrS 0ifvmNyD; Cortex \ a'opdwfrsdK;pHkodkY

jyefíxGufoGm;onf/ Dr. Kandell onf MuGuf\ Hippocampus \ tvkyfvkyfyHkudk

avhvmcJhonf/ Hippocampus onf rSwfom;rItopfrsm; aqmif&Guf&ef wm0ef,laom OD;aESmuf

tpdwftydkif;jzpfonfh Hippocampus \ txGufvrf;udk Schaffer's Collateral [k ac:onf/

Dr. Kandell onf Schaffer's Collateral Pathway [k ac:aom txGufvrf;&Sd Neuron \

Presynaptic Axon ESifh 4if;\ wGJquf (Target Cell) Synapse jzpfaom CA1 Parameter Cell

[k trnf&onf/ Neuron uvmyfpnf;wpfckvHk;udk wGJíavhvmonf/ owdjyK&rnfrsm;rSm

Implicit Memory prf;oyfcsufwGif Presynaptic ESifh Post Synaptic twGJudk avhvm&mwGif

wpfzufonf jzefYa0vufarmif;jzpfNyD; wpfzufonf vufcHvufarmif; jzpfonf/ ,ck Explicit

Memory udkavhvm&mwGif wpfzuft0ifonf Pre synaptic Axon jzpfNyD; aemufwpfzufonf

Post synaptic dendrite r[kwfawmh/ Target Cell onf Neuron wpfckvHk;yifjzpfonf/ Neuron

- Dendrite - Axon Connection rsm;onf rsdK;pH k&S donf/ ,ckuJhodk Y Target Cell udk

vma&mufcsdwfqufjcif;udk ydkí&Sif;vif;pGm em;vnfEkdifatmif Neuron - Dendrite- Axon

qufoG,f yHktusOf;udk avhvmrnf/

Neuron - Dendrite - Axon (NDA) qufoG,fcsdwfqufrIyHkpHrsm;qufoG,fcsdwfqufrIyHkpHrsm;qufoG,fcsdwfqufrIyHkpHrsm;qufoG,fcsdwfqufrIyHkpHrsm;qufoG,fcsdwfqufrIyHkpHrsm;
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qufoG,fyHk (1) wGif Axon onf Soma vma&mufcsdwfqufí 4if; Synapse rsdK;udk Axosomatic

Synapse [kac:onf/

qufoG,fyHk (2) wGif Axon Dendrite wGif xkwfxm;aom t½dk; (Spine)ay:wGif vma&muf

csdwfqufí tvHk; (3)vHk;wGJum Axospinodendritic Synapse [k ac:onf/ vuf0JbufwpfckrSm

Axodendritic Synapse jzpfonf/

qufoG,fyHk (3) wGif Axon onf Axon ESifhuyfvsuf yl;wGJum csdwfqufonf/ 4if;udk Axo-

axonic Synapse [kac:onf/

Dr. Kandell \ Explicit Memory \ Early LTP ESifh Late LTP wGif tm½kHpdkufaom

qufoG,frIrSm Axosomatic Synapse qufoG,fyHkjzpfonf/

Explicit Memory Single Shot Experiment

,cif yufusdprf;oyfcsufwGif Explicit Memory prf;oyfrIwGif awGY&aom Neurotran-

smitter onf Serotonin jzpfonf/ ,ck Explicit Memory prf;oyfcsufwGif awGY&aom

Neurotransmitter onf Doparmine jzpfonfudk owdjyK&efvd konf/ Cognition

prf;oyfrIjzpfpOfudk avhvm&mwGif awGY&Sd&aom Monoamine Neurotransmitter jzpfonf/ ,ck
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MuGuf\ Hippocampus twGuf Schaffer's Collateral Pathway \ Presynaptic Neuron

Axon ESifh qdkifxm;aom awhqufikwf (Synapse)\ Post Synaptic tjcrf;wGif Receptor

ajymif;oGm;onf/ ,ck Explicit prf;oyfcsuf\ Post Synaptic tjcrf;wGif awGY&aom Chemo

receptor rsm;rS AMPA receptor ESifh NMDA receptor [lí (2)rsdK; awGY&onf/

AMPA receptor onf Na+ \ 0ifaygufjzpfNyD; NMDA receptor onf Ca2+ \

0ifaygufjzpfonf/ AMPA onf Na+ Channel jzpfonf/ NMDA onf Ca2+ Channel jzpfonf/

MuGuf\ Hippocampus \ txGufjzpfonfh Schaffer's Collatural Pathway \ Presynaptic

Neuron \ Axon udk EdI;qG (Stimulate)  vdkufaomtcg Action Potential aMumifh  Glutamate

Neurotransmitter rsm;udk vTwfxkwfay;vdkufonf/  Glutamate Neurotransmitter onf

Monoamine Neurotransmitter r[kwfonfudk owdjyKyg/ Glutamate onf Amino Acid

Neurotransmitter jzpfonf/ Glutamate onf OD;aESmuf\ vkyfief;wdkif;vdkvdkwGif yg0ifavh

&Sdaom Excitatory Neurotransmitter jzpfonf/

tm½Hkrpdkufxm; aomtajctaewGif Glutamate onf AMPA receptor wGifom

csdwfqufum Na+ rsm; uvmyfpnf;twGif;? 'if;'½dkuftwGif;odkY 0ifa&mufaponf/ ,ck Stimulate

vkyfvdkufjcif;onf tm½Hkpdkufvdkufjcif;ESifh wlnDaom "mwkajymif;vJrIudk jzpfapjcif; jzpfonf/ odkYjzpfí
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tm½Hkpdkufvdkufygu odkYr[kwf "mwfcGJcef;twGif; Stimulate vkyfay;ygu Glutamate

OD;a&rsm;jym;vmjcif;aMumifh Glutamate onf AMPA receptor ESifh NMDA receptor ESpfrsdK;pvHk;udk

aomh zGifhay;vdkufonf/ xdkYaMumifh uvmyfpnf;twGif;odkY Na+ a&m Ca2+ rsm;yg Channel

toD;oD;rS jzwfoef;0ifa&mufonf/ 0ifa&mufvmaom Na+ rsm;onf Action Potential

udkjzpfapum 0ifa&mufvmMuaom Ca2+ rsm;onf uvmyfpnf;twGif;&Sd Na+ Sensitive jzpfaom?

Ca2+ Specific jzpfaom? Ca2+ udk wkH Y jyef"mwfjyKwwfaom Kinase armfvDusL;ud k

oGm;a&mufíEdI;aqmfonf/ 4if;udk Calcium Calmodulin Dependent Protein Kinase  ac:onf/

4if; Calcium Calmodulin Dependent Protein Kinase onf Implicit Memory

prf;oyfcsufwGifawGY&aom Cyclic AMP Dependent Protein Kinase ESifh rwl/ Calcium

Calmodulin Dependent Protein Kinase onf Post Synaptic uvmyfpnf;wGif  ryGifhao;aom

aemufxyf AMPA Receptor rsm;udk xyfrHízGifhay;onf/ Glutamate uzGifhay;cJhaom Na+

Channel jzpfonfh AMPA rsm;tjyif aemufxyf xyfízGifhay;jcif;aMumifh ydkírsm;aom Na+ rsm;

0ifa&mufvmonf/ uvmyfpnf;wGif;odkY ydkírsm;aom Na+ rsm;0ifa&mufvmjcif;onf

xkduvmyfpnf;wGifjzpfay:aom Action Potential tm;ydkaumif;vmjcif; jzpfonfudk owdjyK&ef

vdkonf/ Action Potential tm;aumif;vQif Vesicle rsm;udk tMudrfa&ydkí vTwfay;onf/ Vesicle

rsm; Pre Synaptic Membrane rsufESmjyifwGif pdrfh0ifrI (Fusion)ydkjzpf\/ ydkírsm;aom Vesicle

rsm; Fuse jzpfvQif pdrfh0ifaysmf0ifvQif ydkírsm;aom qdkif&m Neurotransmitter rsm;udk Post Synaptic

odkY ydkYay;onf/ þonfrSm a,bk,s"mwkj zpfpOfjzpfonf/  prf;oyfcsuf (1)vnf; þwGifNyD;\/

,ck MuGuf\ Hippocampus Schaffer's Collateral Pathway udk "mwfcGJcef;wGif

Stimulate vkyfaomaMumifh Pre Synaptic ESifh Post Synaptic rsm;wGif jzpfay:aom

"mwkajymif;vJrIjzpfpOfudk azmfjyygtwkdif;awGY&onf/ owdjyK&efrSm Stimulate vkyfjcif;udk

wpfMudrfomvkyfcJhum prf;oyfjcif;jzpfonf/
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Long Term Storage in Explicit Memory

Repeated Stimuli Experiment

Hippocampus \ Pre Synaptic Neuron udk  tMudrfrsm;pGm EdI;qGonf/ þodkY Pre

Synaptic Axon udk Mudrfzefrsm;pGm EdI;qGrIonf tm½Hkpl;pdkufí pOf;pm;onfhtcg tvm;wl

jzpfay:onf/ "mwfcGJcef;wGif Mudrfzefrsm;pGm EdI;qGjcif; (Multiple Stimulation) [koHk;onf/

Mudrfzefrsm;pGm EdI;qGcH&aom Pre Synaptic Axon onf Action Potential rsm;vmonfh

twGuf 4if;ESifh tcsdwftquf&Sdaom Nerve pepf\ Modulatory Neuron rsm;udkyg oGm;a&mufí

qufvufEdI;qGvdkufonf/ wpfMudrf? ESpfMudrfEdI;qGjcif;onf Modulatory Neuron rsm;udk

Ed I;qGEdkifjcif;r&Sdonfudk owdjyKyg/ Explicit Memory \ odrIjzpfpOfwGif Dopamine

Neurotransmitter udk Modulatory Neurotransmitter tjzpf awGY&onf/ xdkYaMumifhom

Dopamine onf odrIjzpfpOfwGif yg0ifaeonf[k a&;om;jcif;jzpfonf/ vHkavmufatmif

tiftm;BuD;aom Action Potential aMumifh qdkif&m Modulatory Neuron rsm;wGif

tedrfhqHk;tqifh&Sd&rnfh Threshold Level vQyfppfrIefrsm;? tdkif;,Gef;rsm; pka0;tm; &Sdonf/ vQyfppfrIef

tdkif;,Gef;rsm; pka0;tm;onf Electrical Potential jzpfonf/ 4if; Threshold Potential

udkausmfaom vQyfppftdkif;,Gef;rsm; (Na+) pka0;rIonf 4if; Modulatory Neuron rsm;udk

cvkwfzGifhvdkufonf/ qdkvdkonfrSm Modulatory Neuron rsm;rS Neurotransmitter rsm;

xkwfay;onf/

Dopamine rsm; xkwfvkyfay;onfhtcg 4if;wkdYonf Dopamine vufcHcGuf rsm;wGif

tH0ifcGifus ae&m,lMuonf/ rsm;pGmaom Dopamine wdkYonf uvmyfpnf; Membrane

rsufESmjyifwGif Adenyl Cyclase jzpfay:vmapNyD; Adenyl Cyclase onf Cyclic AMP tjzpfodkY

ul;ajymif;oGm;\/ Cyclic AMP onf Cyclic AMP Depedent Protein Kinase uvmyfpnf;udk

oGm;a&muf csdwfqufonf/ rsm;pGmaom cAMP Molecule rsm;onf PKA udk pOfqufrjywf

EdI;qGrIaMumifh PKA \ Subunit rsm; jyKwfxGufukef\/  PKA ac: Cyclic AMP Dependent

Protein Kinase onf 4if;\ Subunit (2)ck&Sdonf/ wpfckrSm Regulatory Subunit jzpfNyD;

aemufwpfckrSm Catalytic Subunit jzpfonf/ Regulatory Subunit onf Catalytic Subunit

udk yHkrSeftajctae (Dopamine rxGufonfhtcsdef odkYr[kwf rpOf;pm;onfh tcsdefrsm;?

tm½Hkrpkdufonfh tcsdefrsm;)wGif vTwfray;/ qGJcsdwfwGJcsdwfxm;onf/ ,ck Multiple Shot

Stimulation odkYr[kwf tm½HkpdkufípOf;pm;onfhtcg Dopamine rsm;pGm xGufvmonfjzpfí
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tqifhqifhaom "mwkjzpfpOfrsm;jzpfí PKA \ Catalytic Subunit onf PKA rS xGufcGmvmEkdifNyD

jzpfonf/ Catalytic Subunit ESpfckonf tvkyfwpfckpDudk vkyfudkifonf/ Subunit wpfvHk;onf

Presynaptic tzsm;odkYqif;oGm;aom Ca2+ 0ifayguf (Channel) rsm;udk xyfrH azmuf (Preforate)

xGif; ay;onf/ aemufwpfvHk;onf Soma wGif;&Sd Nucleus twGif;odkY 0ifa&mufum Gene \

Transciption udk oGm;a&mufaomhzGifhonf/ Gene Transcription udk tenf;i,fem;vnf&ef

vdkonf/

Gene Transcription

Gene Transcription qdkonfrSm Gene u owfrSwfay;aom vkyfief;? &mxl;trsdK;tpm;

owfrSwfcsufjzpfonf/ vlYcËmudk,f\ tp uvmyfpnf;rsm; (1)vHk;rS (2)vHk;? (2)vHk;rS (4)vHk;?

(4)vHk;rS (8)vHk;? (16)vHk;rS tqifhqifh cGJxGufvmpOfwGif uvmyfpnf;rsm;tm;vHk;onf wlwlyif

jzpfonf/ 4if;wdkYudk Undifferentiated Cell rsm;[kac:onf/ odkY&mwGif y#doaËjzpfpOf píjzpfNyD;

(2)ywftMumtwGif tajccHuvmyfpnf; (3)rsdK; jzpfay:\/ 4if;wdkYudk Endoderm , Mesoderm

ESif h Ectoderm [líac:onf/ Endoderm, Mesoderm ESif h Ectoderm wdk Yonf

uvmyfpnf;jyifBuD;rsm; jzpfonf/ 4if;wkdYonf y#doaËumv (12)ywftMumwGif uvmyfpnf;

trsdK;tpm;cGJjcif;vkyfief;udk pwif\/ Endoderm uvmyfpnf;rsm;onf tm;vHk; yHkrSefuvmyfpnf;

rsm;tjzpf arG;xkwf&mrS uvmyfpnf;cGJí arG;xkwfay;vmonf/ Endoderm uvmyfpnf;rsm;rS

Gastrointestinal Tract ac:aom tpmtdrf? yefu&d,? tonf;wdkYyg0ifrnfh tpmacst*Fgrsm;

tjzpf yg0ifxrf;aqmifMu rnfhuvmyfpnf;rsm; arG;xkwfay;onf/ Endoderm rS touf½SLt*Fgrsm;

jzpfaom Respiratory Tract &Sd tqkwfESifhwuG qdkif&muvmyfpnf;rsm;udk vnf;aumif;?

Urogenital ac: tnpftaMu;pGefYt*Fgrsm;tjzpf wm0efxrf;rnfh uvmyfpnf;rsm;udk vnf;aumif;

xkwfvkyfay;onf/ Mesoderm uvmyfpnf; rsm;onf ta&jym; Dermis MuGufom;uvmyfpnf;

rsm;? t½dk;twGuf uvmyfpnf;rsm;? aoG;? taMum ESifh Lymphatic ac: oefY&Sif;a&;pepf

uvmyfpnf;rsm; arG;xkwfay;onf/ Ectoderm uvmyfpnf;rsm;onf ta&jym;\ Epidermic

oGm;ESifhaMuGrsm;? tm½HkcHt*Fgrsm;? tm½HkcHtpdwftydkif;rsm;? vufcHcGufrsm;ESifh Neuron rsm; tygt0if

OD;aESmuftpdwftydkif;tm;vHk; jzpfvmrnfh uvmyfpnf;rsm;tjzpf ajymif;vJvmonf/



142

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

uvmyfpnf;rsm;arG;xkwfpOfwGif tvm;wluvmyfpnf;rsm;omjzpfNyD; uvmyfpnf;

b0odkYa&mufNyD;rSom 4if;uvmyfpnf;rsm;toD;oD;udk vkyfief;wm0efay;jcif;jzpfonf/

þvkyfief;wm0efudk uvmyfpnf;toD;oD;wGif vma&mufwG,fuyfvmrnfh Protein rsm;u

owfrSwfay;onf/ 4if; Protein rsm;udk Transcription Factor rsm;[kac:í Transcription

Factor Protein rsm; wGif Primary Transcription Factor ESifh Secondary Transcription

Factor [lí (2)rsdK;awGY&onf/ 4if; Transcription Factor (2)rsdK;pvHk;onf Gene twGif;&Sd

aeum tvkyfvkyfonf/ Gene [kqdk&mwGif Gene wdkif;wGif vufcHcGufrsm; yg&Sdonf/

4if;vufcHcGufrsm;onf Gene \ jyifyrsufESmjyifwGif wnf&Sdae Muonf/ Gene rsm;wGif vufcHcGuf

wpfc kru rsm;pGm&S dE k di fonf/ 4if; Gene vufcHc Gufrsm;ud k Signal [kac:aom

r[mtPkZD0"mwkypönf;av;rsm;u vma&mufí vufcHcGufwGifae&m,lvdkufrS 4if; Gene

pwiftvkyfvkyfrnf jzpfonf/ Signal r[mtPkZD0"mwkypönf;rsm;udk Signalling uvmyfpnf;[k

ac:aom armfvDusL;rsm;u xkwfvkyfay;NyD; 4if; Signal rS armfvDusL;rsm;onf Oyrm

OD;aESmufxJwGif ae&mtESHYü wnf&SdaeMuonf/ tvm;wl 4if; Signalling armfvDusL;rsm;\

ywf0ef;usifwGif Neuron b0udk ra&mufao;aom uvmyfpnf;rsm;vnf; &Sdaeonf/ Neuron

uvmyfpnf; xyfrHvdktyfvmonfh tcg Signalling armfvDusL;rsm;onf Signal r[mtPkZD0

"mwkypönf;rsm;udk xkwfvkyfvTifhxkwfrnfjzpfonf/ 4if; Signal rsm;onf uvmyfpnf;\ Signal

vufcHcGufrsm;wGif ae&m,lonf/
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Signalling Protein onf uvmyfpnf; (Cell) \ Signalling Protein Receptor wGif

ae&m,lNyD;onfhtcg uvmyfpnf;twGif;wGif&Sdaom Primary Transcription Factor [kac:onfh

Protein rsm;onf Nucleolus twGif;&Sd Gene wGif&Sdaom qdkif&mvufcHcGufrsm;wGif oGm;a&muf

csdwfqufonf/ Primary Transcription Factor rsm;onf Gene \ qdkif&m vufcHcGufrsm;wGif

csdwfquf vdkufonfESifh Gene u Secondary Transcription Factor Protein rsm;udk xkwfum

uvmyfpnf;twGif;odkY xkwfvTwfonf/ þ Secondary Transcription Factor rsm;onf

xdkuvmyfpnf;\ tqif;? teHY? &oESifh MoZm (4)rsdK; wdkYudk 4if; Secondary Transcription

Factor rsm;u nTefjy (Transcribe) vkyfonfhtwdkif; ajymif;vJay;onf/ þodkYaom ajymif;vJay;rI

rsm;aMumifh uvmyfpnf;wpfckESifhwpfckonf 4if;wdkYESifh qdkif&mqdkif&m Primary ESifh Secondary

Transcription rsm;u nTefjyonfhtwdkif; tqif;? teHY? t&omESifh MoZmwdkYwGif uGm[jcif;

yifjzpfonf/ Neuron vkyfief;udkvkyf&ef Transcription &xm;aom uvmyfpnf;onf Primary

ESifh Secondary Transcription Factor rsm;aMumifh Neuron yHkaygufvmonf/ tonf;wGif

tonf;uvmyfpnf; tjzpf tvkyfvkyf&ef Transcription Factor &vmaom uvmyfpnf;onf

Endoderm uvmyfpnf;xJrS tonf;uvmyfpnf;jzpfvmonf/ Transcription ay;onfhvkyfief;

udk Signalling armfvDusL;rsm;u vkyfMuonf/

xdkYaMumifh PKA \ Catalytic Subunit onf Nucleus xJodkY 0ifa&mufum Gene \

Receptor wGif 0ifa&muf Active vkyfonfhtcg Cyclic AMP Response Element Binding

Protein udk Secondary Transcription Factor tjzpf xkwfvkyfay;onf/ 4if; Cyclic AMP

Response Element Binding Protein onf DNA &Sd Cyclic AMP Response Element wGif

oGm;a&muf yl;wGJvdkufaomtcg DNA Activate jzpfí 4if;\ Neuron rS Synaptic Connection

topfwpfcktjzpf wdk;xGufvmonf/
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Dopamine yrmPonf Dopaminergic vufcHcGufrS Cyclic AMP ajrmufjrm;pGm

xkwfvkyfEdkifí Cyclic AMP wdkYonf Cyclic AMP Dependent Protein Kinase armfvDusL;udk

tqufrjywfvIHUaqmfarmif;ESifNyD; Synaptic awhqufikwftopf xGufay:vmonf/ Synaptic

awhqufikwftopfonf Post Synaptic Membrane rSwpfqifh xGufvmjcif;jzpfonf/

þodkYxGufvm jcif;onf rSwfom;xm;vdkufjcif;jzpfonf/ 4if;jzpfpOfudk jzpfapaomtjzpf tysufudk

rSwfom;xm;vdkufjcif;jzpfonf/ þprf;oyfcsufwGif Hippocampus \ Schaffer's Collateral

\ Presynaptic Axon udk Multiple Stimulation ay;jcif;onf Synaptic Connection

topfxGufvm&jcif; taMumif;t&if; tjzpftysuf jzpfonf/

tm½Hk (5)yg;0ifa&mufvmonfhtcgwGifvnf; tm½Hk (5)yg;0ifa&mufvmonfhtcgwGifvnf; tm½Hk (5)yg;0ifa&mufvmonfhtcgwGifvnf; tm½Hk (5)yg;0ifa&mufvmonfhtcgwGifvnf; tm½Hk (5)yg;0ifa&mufvmonfhtcgwGifvnf; Multiple Stimulation yifjzpfíyifjzpfíyifjzpfíyifjzpfíyifjzpfí

,ckawGY&Sdcsufonf rsufpd? em;? ESmacgif;? vQm? udk,fwdkYwGif pOfquf rjywf &&Sdaewwfaom,ckawGY&Sdcsufonf rsufpd? em;? ESmacgif;? vQm? udk,fwdkYwGif pOfquf rjywf &&Sdaewwfaom,ckawGY&Sdcsufonf rsufpd? em;? ESmacgif;? vQm? udk,fwdkYwGif pOfquf rjywf &&Sdaewwfaom,ckawGY&Sdcsufonf rsufpd? em;? ESmacgif;? vQm? udk,fwdkYwGif pOfquf rjywf &&Sdaewwfaom,ckawGY&Sdcsufonf rsufpd? em;? ESmacgif;? vQm? udk,fwdkYwGif pOfquf rjywf &&Sdaewwfaom

tm½Hk (5)yg;\ vIHUaqmfcsufrsm;onf OD;aESmuf twGif;wGif topftopfaom tm½Hk (5)yg;\ vIHUaqmfcsufrsm;onf OD;aESmuf twGif;wGif topftopfaom tm½Hk (5)yg;\ vIHUaqmfcsufrsm;onf OD;aESmuf twGif;wGif topftopfaom tm½Hk (5)yg;\ vIHUaqmfcsufrsm;onf OD;aESmuf twGif;wGif topftopfaom tm½Hk (5)yg;\ vIHUaqmfcsufrsm;onf OD;aESmuf twGif;wGif topftopfaom Synaptic

qufoG,fcsdwfqufrIrsm;udk jzpfaponf/qufoG,fcsdwfqufrIrsm;udk jzpfaponf/qufoG,fcsdwfqufrIrsm;udk jzpfaponf/qufoG,fcsdwfqufrIrsm;udk jzpfaponf/qufoG,fcsdwfqufrIrsm;udk jzpfaponf/ w&pyf vIHUaqmfaejcif; (Multiple Stimulation)onf

Dopamine udk ydkíxGufap&m topftopfaom Connection rsm; w&pyfjzpfay:aeav\/

þonfudk rSwfrdaejcif;[k ac:onf/ rSwfom;jcif; (onmu©cËm)[k ac:onf/ onmu©Ëmonf

rSwfom;pdwfudk&nfnTef;qdkvdkonfudk qufvufa&;om;rnf/

,ckprf;oyfcsufrS Explicit Memory wGif Connection topfxGufjcif;onf

ydkírSwfrdaejcif;? ydkí MumMumodrf;qnf;rSwfom;xm;jcif;udk qdkvdkonfudkawGY&onf/ Explicit

wGifjzpfap Implicit wGifjzpfap a&&SnfrSwfrdap&ef a&&SnfrSwfom;xm;Edkif&ef Connection

topfrsm; jzpf&efvdkonf/ wpfenf;qdkaomf Connection topfjzpf&ef Neurotransmitter

rsm;vdkonf/ Neurotransmitter rsm; rsm;rsm;xGufap&ef Multiple Stimulation ac: uvmyfpnf;

EdI;qGrI vdktyfonf ponfhtcsufrsm;tm;vHk;udk owdjyKrdaeap&efvdkonf/

Peptide (Neuropeptide)     Neurotransmitter

Peptide rsm;onfvnf; ta&;ygaom Neurotransmitter rsm;jzpfMu onf/ Peptide

rsm;onf Amino Acid Polymer ac: Amino Acid twGJrsm; jzpfonf/ twGJvdkufBuD;&SdaeNyD;

Peptide wdkY\ armfvDusL;zGJYpnf;yHkonf BuD;rm;onf/ 4if; Peptide wdkYESifh ,SOfí Monoamine

rsm;udk Small Neurotransmitter rsm;[kyifac:Muonf/ Peptide Neurotrasmitter rsm;udk
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Opioids rsm;[kac:aom tkyfpkBuD;vnf;&Sdonf/ Opioids [kac:jcif;onf 4if; Peptide tkyfpk\

"mwktusdK;oufa&mufrIonf bdef; (Opium) uJhodkY&Sdíjzpfonf/ Oyrm Endorphin onf

emusifjcif;cHpm;rIudk oufomapaom Peptide Neurotransmitter jzpfonf/ 4if; Pain Killer

rsm;onf vl\cËmudk,fvkyfief;rsm;wGif ta&;ygvSonf/ Oyrm - i½kwfoD;pdrf;pm;vQif Endorphin

xkwfay;onfjzpfí pm;aomolonf  pyfjcif;udk cHEdkif&nf&Sdonf/ tpyfudk pm;vQif Endorphine

udkxkwfonf/ xdkYaMumifh tpyfpm;NyD;vQif Endorphin onf bdef;uJhodkYaom Pain Killer jzpfí

pm;íaumif;onf/  i½kwfoD; pyfpyfESif hpm;NyD; vQif acR;rsm; xGufí yd kíaevdk Y

aumif;vmoa,mifa,mif xif&jcif;onf Endorphin aMumifhjzpfonf/ prf;oyfcsufwpfckwGif

prf;oyfcHoltm; Endorphin Blocker ac: Endorphin rxGufaponfh "mwkaq;rsm;ay;xm;NyD;

i½kwfoD; tenf;i,frSpí auR;Munfhonfhtcg Endorphin \ ulnDrIrygvQif i½kwfoD;

tenf;i,fwdkY½Hkjzifh tpyfrajyonfhtjyif tEÅ&m,f&Sdvmonfudk awGY&onf/ Endorphin udk

tm;upm;vIyf&Sm;rI odkYr[kwf rnfonfhvIyf&Sm;rIvkyfonfjzpfap xkwfvkyf ay;onf/ acR;xGufvQif

Endorphin xkwfvkyfNyD[k t&yfqdkqdkí &onf/ Endorphin onf Opioid jzpfí bdef;uJhodkYyif

pGJavh&Sdonf/ þodkY cËmudk,f wGif;xkwfvkyfaom Endorphin udkpGJjcif;onf aumif;aompGJjcif;

jzpfonf/ tm;upm;vkyfaeMuolrsm; tm;upm;rvkyf&vQif udk,fvufrtDrom uJhodkY cHpm;&jcif;?

i½kwfoD;MudKufolrsm; i½kwfoD;udk rMumcPpm;wwfjcif; ponfwdkY\ taMumif;&if;rsm;rSm

Endorphin udkjyefvdkcsifíjkzpfonf/

Endorphin udk A[dk emAftzGJYESifh Pituitary *vif;wdkYwGif xkwfvkyfonf/ Endorphin \

t"duwm0efrSm cE¨mudk,fwGif emusifrIjzpfay:&mae&mrsm;rS emusifrIudk OD;aESmufudk

todoGm;ay;rnf/ emusifrIoauFw (Pain Signal) rsm;udk rxGufvmap&ef wm;qD;jcif;jzpfonf/

odkYjzpfaomaMumifh emusifaeaomfvnf; Endorphin u ydwfqdkYxm;í vlonf emusifjcif;udk

rod&acs/ Endorphin onf tjcm;aom Opioid rsm;enf;wl aysmf&TifjrL;wl;jcif;udkvnf;

jzpfaponf/

Neuropeptide rsm;xJwGif Substance P [kac:aom Neurotransmitter onf

Endorphin ESifhrwl tvkyfvkyfonf/ Substance P onf pkwfjyJxdcdkuf&m ae&mrS xGufvmwwfNyD;

4if;onf OD;aESmufwGif;&Sd qdkif&mae&mrsm;odkY emusifjcif;udk owif;ay;ydkY\/ Substance P

OD;aESmufwGif;odkY a&muf&SdvQif emusifjcif;udk cHpm;&NyDjzpffonf/ omrefwdkYxd½Hkjzifh Substance P

udk rxkwf vkyfyg/ xdcdkufpkwfjyJ'Pf&m&í emusifonfhtcg Substance P onf emusifjcif;udk

OD;aESmufodkY owif;ay;ydkYonf/ Substance P onfvnf; Polymer Chain BuD; yifjzpfonf/
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Neurotransmitter rsm;wGif csefxm;ír&aomwpfrsdK;onf Acetylcholine jzpfonf/

Acetylcholine

Acetylcholine onf Amino Acid Monoamine , Peptide tm;vHk;ESifh rwlaom

Neurotransmitter rsm;tm;vHk;udk qdkvdkonf/ 4if;udk Autonomic Nervous System pepfac:

(ANS) xkwfvkyfonf/ Motor Neuron rsm;uvnf; Acetylcholine udk xkwfvkyfonf/

vIyf&Sm;rIrsm; tm;vHk;wGif Acetylcholine yg0ifaeonfh jyifyemAftzGJY (Peripheral Nervous

System) wGifvnf; yg0ifywfouf\/ Acetylcholine Neurotransmitter \ *kPfowådonf

rsm;aomtm;jzifh Excitatory ac: vIHUaqmfonf Neurotransmitter tjzpf vIyf&Sm;rIrsm;pGmwGif

awGY&aomfvnf; ESvHk;MuGufom;rsm;xJwGif Acetylcholine \ tvkyfvkyfyHkrS ajymif;jyefjzpfonf/

Acetylcholine onf ESvHk;ckefEIef;udk aES;aponfh Neurotransmitter jzpfonf/ twkdaumuf

Ach [kac:Muonf/ vIHUaqmfjcif; qdkonfrSm Acetylcholine Neurotransmitter onf

uvmyfpnf;wpfckck\ vufcHcGuf (Receptor)wGif ae&m,lvdkufvQif 4if; Neuron u

uvmyfpnf;\ Soma wGif&Sdaom Chemo gate rsm;yGifhoGm;um uvmyfpnf;twGif;ESifhtjyif

"mwkywf0ef;usifwGif ajymif;vJrIrsm; jzpfapjcif;udk qdkvdkonf/ tajymif;vJ jzpfapjcif;udk Excitatory

[k oHk;jcif;udk qdkvdkonf/ MuGufom;rsm; vIyf&Sm;rIwGif Acetylcholine \ vIHUaqmfrI &Sdonf/

OD;aESmuf\ A[dkemAf? jyifyemAf pepfrsm;tm;vHk;wGif t"duusaom Neurotransmitter jzpfonf/

Monoamine Neurotransmitter rsm;jzpfMuaom Epinephrine ESifh Norepinephrine wdkYudk

Suprarenal Medulla Oblongata ac: ausmufuyftay:&Sd Gland rsm;u xkwfvkyfay;onf/

Acetylcholine \ pwifaphaqmfrIjzifh xkwfvkyfjcif;jzpfonf/
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Acetylcholine onf rSwfÓPfrsm;wGif Plasticity ac: NDA zGJYpnf;yHk topfjzpfay:jcif;

wGif rsm;pGmta&;ygonf/ Attention ac: tm½Hkpl;pdkuf&m wGif Acetylcholine \axmufyHhrIjzifh

rsufpdrsm;? em;rsm;? ESmacgif;rsm; tp&Sdonfh tm½HkcHt*Fg (5)pvHk;tjyif Hippocampus udkyg

Edk;Mum;í Active jzpfaeap&ef vkyfudkifEdkifonf/ pdwf0ifpm;rI&Sdí Attention ac: tm½Hkpdkufjcif;

aMumif h Acetylcholine xGufvmjcif;r[kwf/ Acetylcholine xGufvmum qdkif&m

tm½HkcHt*Fgrsm;ESifh 4if;wdkYESifhywfoufonfh qdkif&mMuGufom;rsm;udk axmufyHh xm;jcif;aMumifhom

Attention ay; tm½Hkpdkufaeonfudk awGY&jcif;jzpfonf/ Acetylcholine wdkYonf Dopamine

wdkYESifh wGJí tvkyfvkyfavh&Sdonf/ Acetylcholine udk Cholinergic Interneurons ac: Hepler

Cell rsm;jzpfonfh Glial uvmyfpnf;rsm;vnf; xkwfvkyfay;onf/ Motor Neuron rsm;\ Soma

wGif Ach Receptor rsm;yg&Sdonf/ ydkípdwf0ifpm;zG,f&m awGY&onfrSm Ach onf Thalamocortical

Connection ac: yOö'Gg&m0ZÆef;XmeESifh Cortex wdkY oG,fquf xm;&m vrf;aMumif;rsm;wGif Action

Potential jzpfay:jcif;udk ydkíjrefqefapjcif; jzpfonf/ odkYjzpfvQif vsifjrefxufjrufoGufvufaom

(Observant) jzpfjcif; rsm;wGif Thalamus ESifh Cortex twGif; qufoG,frIvGefpGm aumif;rGefonf/
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Neurotransmitter rsm;yl;wGJtvkyfvkyfyHkudk azmfjyygyHkESifh vG,fulpGm Munfhí em;vnf

Edkifonf/ azmfjyygyHkudk Wikipedia rS &,lonf/ Dopamine ESifh Histamine wdkY tm;aumif;vQif

Motivation wufMuGí Munfvifum Working Memory onf tvkyfvkyfEdkifonf/ Dopamine

ESifh Histamine wdkY tm;enf;ygu Compulsion av;vHxdkif;rdIif; aemufjyefqGJxm;ouJhodkY cHpm;

ae&NyD; Sedation tdyfaq;aomufxm;ouJhodkY cHpm;rI&Sdum Apathy rwufMuGbJ &Sdae\/

tm;aumif;aom Dopamine ESifh Histamine wdkYonf tm;aumif;aom Serotonin ESifh Glutamate

wdkYESifh wGJzufí tvkyfvkyfonfhtcg pdwfonf wufMuGvef;qef;aeonfhtjyif Appetite [laom

cHwGif;aumif;jcif;? pm;aomuf íaumif;jcif;wdkY&&Sdonf/ qdkvdkonfrSm tm½HkcHt*Fgrsm;

aumif;pGmtvkyfvkyfaeonf/ tm½Hkrsm;udk tm½HkjyKpl;pdkufí pdwf0ifpm;rI ay;xm;onf[k qdkvdkonf/

pdwf0ifpm;rIaMumifhvnf; Neurotransmitter rsm;udk ydkí xkwfvkyfjcif;jzpfonf udkqdkvdkonf/

þodkYodvQif q&mq&mrrsm;onf ausmif;om;rsm;udk pdwf0ifpm; vmatmif qGJaqmif&ef

ta&;ygvSonfudk awGY&rnf/ ausmif;om;wdkY pdwf0ifpm;ygrS 4if;wdkY\ tvkyfvkyfaomrSwfÓPf

(Working Memory) aumif;pGm tvkyfvkyfrnf/ odkYrSom tvkyftawGYtMuHKrsm;udk aumif;pGm

rSwfom;xm; Edkifrnf/ rSwfrdrnf/ xdkYaMumifh q&mwdkYonf 4if;wdkY\ aeYpOfoifMum;rI pDrHcsuf

(Lesson Plan) a&;qGJ&mwGif rdrdoif&aom ausmif;om;rsm;\ touft&G,fESifh qDavsmfpGm

pdwf0ifpm;apEdkifrnfh tcsuftvuf taMumif;t&mrsm;udk tajccHí pDrHa&;qGJ&rnfjzpfonf/

odkYrSom OD;aESmuf\ tvkyfvkyfyHkESifh vdkufavsmnDaxGrI&Sdrnf/

Serotonin ESifh Glutamate wdkYtm;aumif;ygu Perception ac: jrifjcif;? Mum;jcif;? eHjcif;?

t&omodjcif;? xdodrIodjcif; tp&SdonfwdkY aygif;pnf;í t"dyÜm,fazmfxm;onfhodjcif;

ydkíjynfhpHkvmonf/ Perception aumif;rGefjcif;onf aumif;pGmem;vnfvmjcif;vnf;jzpfonf/

Perception aumif;rGefjcif; qdkonfrSmvnf; tm½HkcHt*Fgrsm;tm;vHk; aumif;pGmtvkyfvkyf aejcif;yif

jzpfonf/ tm½HkcHt*Fgrsm;tm;vHk; &mEIef;jynfhtvkyfvkyfEdkifvQif aumif;aom cHpm;rIa0'emrsm;udk

aumif;pGmcHpm;&NyD; raumif;aomcHpm;rIa0'emrsm;udkvnf; aumif;pGm cHpm;&onf/

tm½Hk&,lrItm;aumif;onf[k qdkvdkonf/ Serotonin ESifh Glutamate wdkYtm;aumif;aomaMumifh

tm½Hkrsm; &,lcHpm;&mwGifom aumif;onfru tdyfpufem;aeonfh tcgwGifvnf; aumif;rGefaom

tdyfpufjcif;udk&\/ tdyfrufyifrrufbJ wHk;ueJtdyfaysmf oGm;jcif;rsdK; jzpfpOfonf Serotonin ESifh

Glutamate wdkY\ pGrf;aqmifjcif;rsm; yg0ifaeonf/
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Serotonin ESifh Glutamate wdkYtm;enf;ygu tm½Hkrsm;a&maxG;um *a,muf*,uf

jzpfjcif;? awGa0jcif;? qHk;jzwfcsufrcsEdkifjcif;? pdwfylyefvmjcif; ponfhtoGifaqmifvmonf/

tm½HkcHt*Fgrsm;\ tm½Hk&,lEdkifonfh t&nftaoG;usqif;vmonf/ rsufpdrIefvmjcif;?

em;rMum;&awmhjcif;? teHYr&awmh jcif;? t&omrodawmhjcif;ESifh xdawGYrIudk rodawmhjcif;rsdK;rsm;udk

rqdkvdk/ jrifonf? Mum;onf? eHonf? t&omodonf? xdawGYrIudkodonf/ odk Yaomf

tm½Hkpdkufír&[k qdkvdkonf/ wpfenf;ajymvQif tm½HkrpdkufvQif Serotonin ESifh Glutamate

rxGuf[k qdkvdkonf/ tm½HkpdkufEdkif&ef q&mwdkYonf oifMum;rI pDrHcsuf (Lesson Plan)onf

tm½Hkig;yg;ESifh jynfhpHkEdkiforQ jynfhpHkEdkifap&ef pDrH&efjzpfonf/

Lesson Plan udk jynfhpHkatmif pDrHjcif;qdkonfrSm xdkoifMum;rIpDrH csufwGif tm½Hk (5)yg;

pvHk;udk wwfEdkiforQpHkvifpGm yg0ifatmifxnfhoGif; pDrHxm;jcif;udk qdkvdkonf/ ausmif;om;rsm;onf

tjriftm½Hk? tMum;tm½Hk? teHYtm½Hk? t&omtm½HkESifh txdtawGYtm½Hkrsm; pHkvifatmifay;av

pdwf0ifpm;rI rsm;avavjzpfonf/ oif,lavhvm vkyfudkifavhusifh&rnfh avhusifhcef;onf tm½Hk

(5)yg; jynfhpHkpGm pDrHxm;ay;xm;ygu ausmif;om;u pdwfr0ifpm;p&mr&Sd/

y|mef;ygVdawmfwGif ½lyg,weH? o'́g,weH? *Ëm,weH? &om,weH? azmXAÁm,weH?

raem"mwk,m wH orÜ,kwåumeOö "r®meH tm&r®P ypöa,e ypöa,m[k a[mMum;xm;onfrSm

þqdkvdk&if;jzpfayonf/ tm½Hkrsm; 0ifvmvQif tm½HkcHt*Fgrsm; tvkyfvkyfNyDjzpf\/ tm½Hkrsm;onf

tm½HkcH t*Fgrsm;udk zrf;pm;NyDjzpf\/ tm½Hkudk a&SmifvTJEdkifaom tm½HkcHt*Fgr&Sd/ tm½HkcHt*Fgrsm;

jzpfonfh tm,we (6)yg;onf tm½HktoD;oD;0ifvmonfESifh olYtvkyfolvkyfum tm½Hkrsm;udk

&,lonfrSm tm&r®Pypöa,e ypöa,myifjzpf\/ odkYjzpfí tm½Hk (5)yg; jynfhpHkEdkiforQ jynfhpHkatmif

pD&ifa&;qGJxm;aom Lesson Plan onf ausmif;om;wdkY\ tm½HkcHt*Fgrsm;udk tvkyfvkyfap

ayvdrfhrnf/ tm½HkcHt*Fgrsm; tvkyfvkyfonfESifh Serotonin ESifh Glutamate wdkYtjyif Dopamine

wdkYyg xGufvmum qdkif&mvkyfief;rsm;udk wufMuGvef;qef;pGm rSwfom;&,lEdkifMuvdrfhrnf/

tu,fí Lesson Plan onf jrifp&mvnf;ryg? Mum;p&mvnf;ryg? teHYtoufxnfh

í&aom oifcef;pmvnf;r[kwf/ t&omxnfhoGif;í&aom oifcef;pmvnf;r[kwf/

xdawGYrIvnf; xnfhír&aom oifcef;pmrsm; &SdEdkifyg onf[k tjiif;yGm;cJhvQif em;rvnfao;[k

qdk&ayrnf/ oifcef;pm wpfckudk aumif;rGefpGm jyifqifjcif;udk Lesson Elaboration [kac:onf/

Lesson Orchestration qdkonfh oifcef;pmyHkpHjyKjcif;onf oifMum;rnfhyHkpH ausm½dk;cif;jcif; jzpfNyD;

Elaboration onf ausm½dk;&NyD;aom oifMum;rIpDrHcsufudk tom;xnfh jznfhjcif;jzpfonf/
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oifcef;pmwpfck\ qGJaqmifrIonf (2)ck pvHk;ay:wGif rlwnfonf/ Orchestration ESifh

Elaboration (2)u@pvHk;wGif tm½Hkrsm; jynfhpHkpGmxnfhoGif;Edkifa&;udk pOf;pm;&efjzpfonf/

oifcef;pmrsm;wGif tm½Hkrsm;xnfhoGif;jcif;onf cufcJaomt&mr[kwf/ oifcef;pmwdkif;wGif

tm½Hkig;yg;pvHk; xnfhoGif;í&onf/ rSm;,Gif;íawG;awmEdkifonfrSm tcsdKUaom oifcef;pmrsm;wGif

tm½Hkig;yg;pvHk;xnfhoGif;&ef rjzpfEdkif? tm½Hkig;yg;pvHk; xnfhoGif;&efrjzpfEdkifaom oifcef;pm

rsm;vnf; &SdEkdifonf ponfhtawG;rsm; 0ifvmEdkifayonf/ tm½Hkig;yg;xnfhoGif;jcif; qdkonfrSm

taMumif;jyKrnfh Subject taMumif;t&mwpfckvHk;ay:wGif tm½Hkrsm;xnfhoGif;jcif; r[kwf/ Lesson

Elaboration [lonf tm½H kig;yg;xnf hoGif; jcif;onf pmoifcs de fwpfavQmufwGif

ausmif;om;rsm;twGuf jrifp&mtm½Hkxnfhxm;&ef? Mum;p&mtm½Hk xnfhxm;&ef? eHp&mtm½Hkxnfh

xm;&ef? t&omtm½Hkxnfhxm;&efESifh xdawGYrItm½Hkxnfhxm;&efudk qdkvdkonf/ Oyrm -

[dr0EÅmawmifwef;BuD;rsm;udk taMumif;jyKí oifMum;avhusifhpOfwpfckwGif opf&GuftcsdKUudk

twef;xJwGif acsum opf&Guf\teHYudk ½SL½dIufMunfhapum [dr0EÅmawmif&Sd tyifrsm;rS

xkwfvTwfaomopf&Gufpdrf;teHYonf þuJhodkY qifqifwl\[k qdk½HkrQjzifh teHYtm½HkaMumifh

ausmif;om;wdkY\ Serotonin ESifh Glutamate, Dopamine xGuf&SdrI udkaumif;pGm taxmuftyHh

jzpfapí ausmif;om;wdkY\ Attention udkawGY&rnf/ a&Smuf&GufuJhodkYaom t&Gufrsm;udk udkufjzwfí?

t&omcHí oifEdkifonf rsm;vnf; &Sdonfjzpfí tqdyftawmufr&SdbJ pm;aomufí

&aomt&GufwdkYudk? toD;wdkYudk oHk;í t&omtm½HkwdkYudk yGifhaeapjcif;onf Dopamine , Serotonin

ESifh Glutamate wdkYtm; Modulatory Neuron rsm;rS xkwfvkyftm; aumif;aponf/ tm½Hkig;yg;

pvHk;udk q&mu taMumif;jyKrnfh Subject jyKrnfhudpöESifh taMumif;t&mESifh qufpyfí

xnfhoGif;&efudk qdkvdkonf/ a&;om;&Sif;vif;&mwGif tuefYtowf&Sdí tmPmukefr&Sif;vif;

ay;Ekdifonfudk em;vnfrnf[k ,lqonf/ tm½Hkig;yg; xnfhoGif;jcif;onf BudK;pm;íavhusifhvQif

vG,ful vmrnfjzpfonf/ oifMum;csdefwdkif; tm½Hkig;yg; xyfwvJvJ yg&Sdae&ef rqdkvdk/ wpfcgwpf&H

tm½HkoHk;yg;cefYESifh qGJaqmifí &aeyguvnf; useftm½Hkrsm; xnfh&efyifrvdkawmhonf rsm;vnf;

&Sdonf/ t"duusonfrSm jyif;xefí qGJaqmifrI&Sdaom tm½Hkwpfckwnf&SdaevQifyif

ausmif;om;wdkYonf xdktm½HkwGifNidum Attention &ukef\/ Attention ac:tm½HkpdkufrI

aumif;vmvQif avhusifhawGYMuHK&aom t&mrsm;? Mum;&onfh t&mrsm;? jrif&onfht&mrsm;udk

Hippocampus rSwpfqifh a&&Snf rSwfÓPf Explicit Memory wGif umvMum&SnfpGm

xdef;odrf;xm;Edkifrnf jzpfonf/
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oifMum;rIpDrHcsufwGif taMumif;t&mwpfckudk q&mucsnf; &Sif;vif;ajymjyaevQif

xdktm½Hkonf tMum;tm½Hkyifjzpfaomfvnf; pdwf0ifpm;p&m r[kwf/ tm½Hkig;yg;xnfhoGif;í

Elaborate vkyfjcif;onf q&m\ EIwfjzifh &Sif;vif;jcif;tjyif xyfrHí xnfhoGif;xm;jcif;udk

qdkvdkonf/ q&m\ &Sif;vif;jcif;onf tenf;qHk;jzpfvQif taumif;qHk;jzpfonf/ q&m\

&Sif;vif;jcif;aMumifh ausmif;om;rsm; em;vnfvmjcif;vnf; &Sdyg\/ odkYaomf q&m\ &Sif;vif;jcif;

tjyif ausmif;om;em;vnfvmjcif;xuf ausmif;om;udk,fwdkif zwfrSwfpOfpm; awGYMuHKvkyfudkif

em;vnfvmjcif;u tqrsm;pGm t&nftaoG; aumif;rGefvSayonf/ t&nftaoG;qdkonfrSm

q&m\ &Sif;vif;csufu OD;aESmuf\ Explicit Memory wGif odrf;qnf;xm;onfh NDA zGJYpnf;yHk\

t&nftaoG;ESifh ausmif;om;udk,fwdkif zwfrSwfpOf;pm;awGYMuHKvkyfudkifí em;vnfvmjcif;udk

Explicit Memory ESifh Implicit Memory rsm;wGif yl;wGJ rSwfwrf;wifxm;aom NDA zGJYpnf;yHk

ESpfck\ t&nftaoG;udk qdkvdkonf/

t&nftaoG;uGm[csufonf q&m\ &Sif;vif;jcif;udk tMum;tm½Hk jzifh &,lum Explicit

Memory wGifom ,m,DrSwfwrf;jyK\/ ausmif;om;\ udk,fwkdifyg0ifrIr&Sdojzifh udk,fwdkifvkyfudkif

vIyf&Sm;rIrygí Implicit Memory onf tvkyfvkyf&efrvdk/ Implicit Memory onf rSwfwrf;

rwif/ q&m&Sif;jy onfudk Nidrfíem;axmifaeonfESifhtrQ Implicit Memory tvkyfrvkyf/

Implicit Memory onf vIyf&Sm;rIygrS tvkyfvkyfonf/ cËmudk,fNidrfaevQif Implicit Memory

\vkyfief;onf vGefpGmenf;yg;onf[k qdkvdkonf/ odkYjzpfí q&mucsnf; &Sif;jyaom

oifMum;rIpDrHcsufrsdK;wGif Explicit Memory wGif acwårQom odrf;qnf;Edkifonfudk Dr. Kandell

\ awGY&Sdcsufu oufaojyKNyD;jzpfonf/ q&mu &Sif;jyjcif;udk em;axmifí vdkufpOf;pm;&mwGif

rsufpd? em;ESifh raemvkyfief;wdkYom&SdNyD; rsufpdonf &Sif;jyonfhtaMumif;t&mudk jrifjcif;r[kwfbJ

q&mudkomMunfhaejcif;jzpfonfudk owdjyK&rnf/ rsufpdrS0ifvmaom owif;tcsuftvufrsm;

wGif oifMum;&mtaMumif;t&mryg/ q&m\ yHkoufouf omyifjzpfonf/ odkYjzpfí xkdjzpfpOfwGif

rsufpdrS0ifa&mufay;ydkYaom owif; tcsuftvufwdkYonf ausmif;om;wdkY od&Sdem;vnf tajccH

pOf;pm;&rnfh taMumif;t&mwdkYESifh ywfoufvSonfr[kwfbJ wefzdk;enf;yg;onfh owif;

tcsuftvufrsm;omjzpfonf/ q&mudk wefzdk;r&Sd[k rqdkvdk/ q&m\ ½kyftqif;[laom

aphaqmfrI Stimulus onf ausmif;om;\ rsufvHk;twGif;odkY aeYpOf odkYr[kwf &ufjcm; pmoifcsdef

(50)rdepfwGif pOfqufrjywf 0ifa&mufaeí Stimulus \ Stimulation Frequency onf

tcsdefESifhtrQ 0ifa&mufaejcif; jzpfonf/ þodkYjzpfí Pavlov \ Classical Conditioning Theory
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t& Stimulation Frequency jrifhvQif Response wkHYjyefrI Frequency onf usqif;vm\/

q&m\ &Sif;jyaeonfh yHk&dyfudkjrifzefrsm;aomausmif;om;wdkY\ rsufvHk;onf tcsdefESifhtrQ

0ifaeaomyHk&dyfaMumifh 4if;yHk&dyftay:wkHYjyefrI[laom 4if;yHk&dyftay: pdwf0ifpm;rI? tm½HkpdkufrI

usvmonf/ vIyf&Sm;uma&GUvsm;ajymqdkaeaom q&mqdkvQif awmfao;onf/ rwlnDonfh

topftopfaom yHk&dyfrsm;aMumifh Stimulus yHkpHajymif;oGm;í NiD;aiGUjcif;jzpfrI Attention avsmhusrI

avsmhenf;ap rnfjzpfonf/ tu,fí wpfae&mwGif xkdifí &Sif;jyaom q&mjzpfygu

ausmif;om;rsm;\ Attention (Response) usqif;um Serotonin ,Glutamate, Dopamine,

Histamine ESifh Acelycholine Neurotransmitter rsm; xkwfvkyfrI usqif;um Compulsion

twif;tm½Hkpdkufae&jcif;? Sedation tdyfidkufjcif;? Apathy pdwfrwufMuGjcif;wdkYudk jzpfap

ayvdrfhrnf/

q&m\toHonf taMumif;t&mudk yHkazmfaeonfjzpfí tusdK;t&SdqHk; owif;

tcsuftvufrsm;yifjzpf\/ toHwdkY em;rSwpfqifh0ifa&mufum OD;aESmufodkY0ifa&muf\/

OD;aESmuf\ vuf0Jbufaemufjcrf;em;wGif&Sdaom Wernicke 's Area ac: ae&modkY a&muf&SdvQif

4if;vQyfppf"mwfwdkYudk ,cifu odrf;qnf;xm;aom NDA zGJYpnf;yHkrsm;okdY ydkYvTwfí t"dyÜm,f

azmfonf/ 4if;toHrsm;onf vQyfppf"mwfrsm;tjzpf Long Term Memory wGif qufvuf

pD;qif;jzwfoef;jcif;aMumifh jzpfay:vmaom "mwfvdkufjcif;a0'emonf q&mu ajymvdkufaom

toH\ t"dyÜm,fudk jyefvnfrSwfrdjcif;jzpfonf/ q&m\toHu b,faqmifvmaom

owif;tcsuftvufwdkYonf ausmif;om;wdkY\em;rSwpfqifh OD;aESmuf\ Wernicke's Area wGif

bmomjyef t"dyÜm,faz:onf/ NyD;aemuf odrf;qnf;xm;onf/ owdjyK&eftcsufrSm q&m\

toHESifh 4if;toHu o,faqmifvmaom owif;tcsuftvufudk uGJjym;pGm jrifwwf&ef jzpfonf/

q&m\toHonf twdk;tus,f? tajymif;tvJ? twdrfteuf &SdaomtoHjzpfygu Pavlov \

Classical Conditioning wGif qdkouJhodkY Stimulus onf ajymif;vJaeaom Stimulus jzpfojzifh

ausmif;om;u Response ay;Ekdifonf/ qdkvdkonfrSm ausmif;om;u Attention ay;Edkifonf/

q&m\ toHudk ausmif;om;\ tm½HkcHt*Fgrsm;u wkHYjyefEdkifonf/ tu,fí q&m\toHu

Monotonic toHac: tajymif;tvJ? twdk;tus,f? twdrf teuf? Volume, Intonation,

Variation rsm;r&Sdaom toHrsm;jzpfygu vHIUaqmfrI Stimulus onfwpfck wpfrsdK;wnf;aom

Stimulus onf xyfumwvJvJ 0ifa&mufaejcif;jzpfí ausmif;om;\ Response Frequency

usqif;vmrnf jzpfonf/ Pavlov \ Classcial Conditioning uqkdonfrSm Stimulus ESifh
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Response \ tvkyfvkyfyHkjzpfonf/ Stimulus onf tm½HkjzpfNyD; Response onf xdktm½Hkudk

wkHUjyefrIjzpfonf/ Stimulus [laom tm½Hkonf tm½HkwpfrsdK; wnf;jzpfum qufwdkufqufwdkuf

0ifa&mufvmzefrsm;í Response r&Sdawmh [kqdkonf/ tu,fí Stimulus onf

wpfMudrfESpfMudrfomjzpfygu xdk Stimulus udk wkHYjyefrI Response onf aumif;pGmjzpfvdrfhrnf[k

qdkonf/ aeYwdkif; t&ufaomufolwdkYonf 4if;t&uf[lonfh Stimulus onf cËmudk,ftwGif;odkY

wpfMudrfESpfMudrf 0ifa&mufaomufoHk;jcif; qdkygu cE¨mudk,f&Sd OD;aESmufrS Dopamine

xkwfvkyfrIonf wkHYjyefrI Response tjzpf&Sdayvdrfhrnfjzpfí wpfMudrfESpfMudrf t&ufaomufvQif

aysmf&Tifp&maumif;ouJhodkY cHpm;&ap&ef Dopamine wdkYu tvkyfvkyfay;rnf/ odkY&mwGif aeYwdkif;

t&ufaomufvQif Dopamine xkwfvky f jci f; (Response) onf r&S dE d ki fawmh/

avsmhusoGm;ayvdrfhrnf/ xdktcg Dopamine xyfxkwfEdkifap&ef yrmPydkírsm;aom t&ufudk

ydkíydkí wdk;wkd;aomuf&ef vdkvmonf/ xdkYaMumifh t&ufESifh rl;,pfaq;0g; oHk;pGJolwdkY\

oHk;pGJrIyrmPonf tMudrf&nfrsm;rsm; oHk;pGJrS wkHYjyefcsuf Response udk&&Sdjcif;aMumifh t&ufESifh

rl;,pfaq; pGJvrf;&jcif;jzpfonf/

q&m\toHonf Monotonic toHjzpfygu xyfumxyfum 0ifa&mufvmaom

wlnDonfhtoHonf ausmif;om;\wHkUjyefrIudk enf;yg;aponf/ ausmif;om;wkYHjyefrIenf;yg;jcif;

qdkonfrSm ausmif;om;\ tm½HkcHt*Fgjzpfaom em;onf 4if;toHudk tm½Hk a&&SnfrpdkufEdkifawmh/

tapmydkif;u qdkxm;onfrSm tm½Hk0ifvmvQif tm½HkcHt*Fgrsm;u a&SmifvTJír&/ vufcH&,lMu&

rnf[k rSwfrdayOD;rnf/ ,ckvnf; q&muajymaeaomtoHrsm;udk ausmif;om;u qufvuf

vufcH&,laeqJjzpfonf/ ausmif;om;\ wkHYjyefrIudk enf;yg;ap onf[k qdk&mwGif q&m\toHudk

ausmif;om;\ em; tm½HkcHt*Fgu vufcH&,ljcif;r&Sdawmh[k rqdkvdk/ vufcH&,lonfh tm½Hkudk

vufcH&,ljcif;onf tm½HkcHt*Fgrsm; a&SmifvTJír&aom udpöjzpfaomfvnf; pdwf0ifpm;rI (vdkufvH

pOf;pm;rI raemtm½Hk) "r®m½Hk r&SdEdkifawmhacs/ tjriftm½Hk? tMum;tm½Hk? teHYtm½Hk? t&omtm½HkESifh

xdawGYtm½Hkrsm;udk tm½HkcHt*Fgrsm;u vufcH aernfomjzpfonf(tdyfcsdefrSvGJí)/  odkYaomf

4if;tm½Hkrsm; toD;oD;0ifvmonfhtcsdefwGif raemtm½Hk vma&mufyl;wGJrIr&SdvQif 4if;\

a&mufvmonfh tm½Hkrsm;tay: vdkufvHpOf;pm;jcif;rjzpf/ 0ifvmaomtm½Hkoufoufrsm;

tay:wGif vdkufvHpOf;pm;jcif;onf pdwf0ifpm;jcif;jzpfonf/ 4if;pdwf0ifpm;jcif;udk wkHYjyefjcif;

(Response) [kqdkjcif;jzpfonf/ rMumcP Aspfawmuf Aspfawmufajymaewwfaom vlwpfOD;\
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toHudk Mum;aeaomfvnf; vdkufvH pOf;pm;aom raemtm½Hk ("r®m½Hk) rjzpfay:awmh/ wpfenf;

pdwfr0ifpm;awmh/

tm½Hkwpfck 0ifa&mufvmvQif 4if;tm½Hkudk odonfhpdwfjzpfay:onf/ ½lyg½Hk ac:

jrifp&mawGYvQif jrifodpdwfjzpfay:vm\/ jrifodpdwfonf vQyfppf"gwf Potentiation yifjzpf\/

4if;vQyfppf"gwf Potentiation onf vHkavmufatmif jyif;xefBuD;rm;odomygu (ygVdbmomwGif

twdr[EÅm½Hk) OD;aESmuf\ Primary Visual Cortex \ tpdwftydkif;wpfckjzpfum Primary

Visual Cortex , Secondary Visual Cortex , Tertiary Visual Conrtex ESifh Parietal Lobe

wGif &Sdaom NDA wdkYrS pkpnf;vmaom yHk&dyf owif;tcsuftvufrsm;onf Prefrontal Lobe

odkY a&muf&SdouJhodkY Hippocampus ESifh Amygdala udkvnf; ay;ydkYa&muf&Sdvmonf/ Amygdala

onf pdwf0ifpm;rIuJhodkYaom pdwfvIyf&Sm;rIrsm;udk pwifap&efae&mjzpfonf/  Hippocampus

udk yHk&dyfrsm;? tjriftm½Hkrsm; a&muf&Sdvmonfhtcg Hippocampus onf xdkyHk&dyfrsm;ESifh

qufpyfywfoufaom twdwfumvu yHk&dyfa[mif;tm;vHk;ESifhvnf;aumif;? 4if;ESifh ywfoufonfh

yHk&dyfEG,frsm;tm;vHk;udkvnf;aumif; a&&SnfrSwfÓPf Long Term Memory jzpfaom Explicit

Memory ESifh Implicit Memory rsm;rS jyefvnfqGJxkwf &,lum Prefrontal Cortex odkYay;ydkYNyD;

EdIif;,SOfaponf/ tjriftm½Hkonf aumif;rGefpGm qGJaqmifrI&SdvQif Visual Cortex rsm;rS

jyefxGufvmaom yHk&dyfudk udk,fpm;jyKonfh Potential onf Amygdala ESifh Hippocampus udk

qufvufpD;qif;rnfjzpfonf/ Amygdala odkY Potentiation (Action Potential) a&muf&SdvQif

Amygdala u Hippocampus udk qufvufí Action Potential ay;rnfjzpfonf/  þjzpfpOfwGif

Amygdala udk Action Potential a&mufvm&jcif;onf jrif&onfhjrifuGif; tjriftm½Hkudk

jzpfapaom ½lyg½Hk odkYr[kwf q&mujyoonfhyHk&dyfonf pdwf0ifpm;p&mta&miftaoG;ESifh

taMumif;t&mqufpyfrI aumif;rGefaom ½lyg½HkjzpfaomaMumifh jzpfonf/ tu,fí q&mu

jyotoHk;jyKaomyHk&dyf ½lyg½HkwdkYonf taMumif;t&mESifh qufpyfrI enf;yg;jcif;? odkYr[kwf

ta&miftaoG;ESifh t&nftaoG; raumif;jcif; odkYr[kwf q&mu yHk&dyf½lyg½Hkrsm; oHk;pGJí

roifMum;jcif; ponfwdkYjzpfygu xkdpdwf0ifpm;p&mraumif;aom yHk&dyf ½lyg½HkwdkYonf pu©K0w¦K

rsufvHk;twGif;odkY 0ifa&mufum jrifodpdwfudkjzpfaprnfjzpfaomfvnf; xkdjrifodpdwf jzpfonfh

vQyfppfonf Action Potential onf Amygdala ESifh Hippocampus udk Action Potential

qufvufjzpfay:apEdkifavmufatmif rjyif;xefaomaMumifh pdwf0ifpm;rI qdkonfh Amygdala

\ touf0ifvmrI rjzpfEdkif/ Amygdala udk Action Potential a&mufvQif Amygdala
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Edk;Mum;NyDjzpfonf/ Amygdala Edk;Mum;vmjcif;onf pdwf0ifpm;jcif;jzpfonf/ odkYjzpfí yHk&dyf tm½Hkrsm;

nHhzsif;vQif odkYr[kwf roHk;vQif pdwf0ifpm;rIudk razmfxkwfay;Edkif/  xdkYjyif Amygdala udk Action

Potential ra&mufvQif Hippocampus uyg activate rjzpfí tvkyfrvkyfí Hippocampus

onf Long Term Memory rS qdkif&m owif;tcsuftvufrsm;udk yHk&dyf&Sd&m Prefrontal Cortex

odkY ray;ydkYawmh/ Hippocampus wGif Action Potential jzpfcJhygí Hippocampus ESifhqufpyf&m

qdkif&m Long Term Memory rsm;tMum; Action Potential rsm; tjyeftvSef jzpfaejcif;onf

jyefvnfrSwfrdjcif; (Recalling)jzpfonf/ qdkif&m Action Potential rsm;onf Prefrontal Cortex

xd qufvufvQyfppfpD;qif;rIjzpfNyD; Prefrontal Cortex wGifa&muf&SdaeNyD;aom tjriftm½HkyHk&dyfudk

udk,fpm;jyKonfh NDA zGJYpnf;yHkESifh vQyfppf Potential rsm;tm;jzifh EdIif;,SOfonf/ þuJhodkY

Hippocampus rS &,lay;aom topf0ifa&mufvmonfh yHk&dyfESifh oufqdkifonfh yHk&dyfa[mif;rsm;ESifh

yHk&dyfEG,fa[mif;rsm;udk topf0ifa&mufvmonfh yHk&dyf ESifh ,SOfxdk;aejcif;onf pOf;pm;jcif;[lonfh

raem0dnmPfpdwfjzpfonfh "r®m½Hkjzpfonf/

okdYjzpfí q&mwdkYu tjriftm½Hkudk xnfhoGif;toHk;jyKí oifMum;vQif ausmif;om;onf

vdkufí pOf;pm;vmrnfjzpfonf/ tjriftm½HkroHk;bJ EIwfjzifh &Sif;vif;aerIonf ausmif;om;wGif

omreftm½Hk&,ljcif; (tm&r®Pjzpfjcif;) omjzpf½Hkjzpfaomfvnf; "r®m½Hk[lonfh tawG;raem

0dnmPfpdwf rjzpfay: ojzifh pOf;pm;jcif;vkyfief; rjzpfEdkifovdk Amygdala onf Action Potential

r&ojzifh pdwf0ifpm;rIvnf; r&Sdawmh/

useftm½HktoD;oD;udkvnf; xdkenf;vnf;aumif;yif qifjcifí pOf;pm; Edkifonf/ xdkYaMumifh

q&mrsm;onf ausmif;om;rsm;twGuf oifMum;a&;pDrHcsuf a&;qGJrnfqdkygu tm½Hkig;yg;pvkHk;udk

jynfhpHkatmif pDpOfí BudK;yrf;Mu&rnf/ þrQ ajymif;vJ½HkESifh ausmif;om;\ pdwf0ifpm;rIudk

&&Sdrnfjzpfonf/ pdwf0ifpm;jcif;udk arG;xkwfay;Ekdifonf/ pdwf0ifpm;vmNyDqdkvQif pOf;pm;rI aemufrS

vdkufvmrnfjzpfonf/ pdwf0ifpm;rIudkjzpfaponfh 'kwd,taMumif;&if; &Sdao;onf/ ,ck

&Sif;jyonfrSm pdwf0ifpm;rI xGufay:yHkwpfrsdK; odkYr[kwf raem0dnmPfpdwf wpfrsdK;jzpfay:yHk jzpfonf/

pdwf0ifpm;rI aemufwpfrsdK;udk jzpfay:aponfh taMumif;w&m;rsm;udk aemufydkif;wGif qufvufí

a&;om;rnf/

oifMum;a&;pDrHcsufwGif tm½Hkig;yg;jynfhpHkatmif pOf;pm;xnfhoGif;jcif;onf ausmif;om;\

pdwf0ifpm;rIudk arG;xkwfay;Ekdifonfh wpfckwnf;aom enf;vrf;jzpfonf/ Method oifenf;

pepftm;vHk;wdkY\ tcsKyfjzpfonf/ Methodology ac: oifMum;enf;ynm\ tESpfcsKyfjzpfonf/
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oifenf;tm;vHk;onf þtcsufudk a&SmifvTJír&/ þtcsufudk tajccHí ra&rwGufEdkifaom

oifMum;enf;pepfrsm;udk q&mrsm;u pOf;pm;í&vmonf/ xdkrQ rsm;jym;vSaom oifMum;enf;

pepfrsdK;pHkudk q&mrsm;udk vdkufvHoifMum;jyo&ef vufawGYwGif rjzpfEdkif/ oifenf;pepfoifMum;

ay;jcif;onf [if;pm;ay;jcif;rQomjzpfonf/ ,cka&;om;jcif;rS taMumif;t&mrsm;onf

uGefcsufyifjzpfonf/ uGefcsufonf vlYOD;aESmuftvkyfvkyfyHkESifh oifMum;a&;pDrHcsufwdkif;wGif

tm½Hkig;yg; pvHk; pHkEdkiforQ pHkatmif xnfhoGif;oifMum;jcif;jzpfonf/ Methodology oifMum;a&;

wGif tajccHusaom todrsm;rygrcsif;? ra&wGufEdkifaom oifMum;enf; Method rsm;udk

yifyef;BuD;pGmavhvmaeMu&ayOD;rnf/ oifwef;rsm;rS ydkYcsay;aom oifMum;enf;rsm;onf

ae&mtESHYtjym;wGif oHk;cJhMu NyD;aom oifenf;pepfrsm;jzpfí jrefrmq&mwdkY\ ausmif;toD;oD;&Sd

tajctae trsdK;rsdK;ESifh tH0ifcGifusudkufnDpGm jyefvnftoHk;jyK&efrSm rvG,fulvSacs/ vufawGY

rusvSacs/ ZGwfoHk;&ifawmh &ovdkvdkawmh&Sdrnf/ tpmtdrfa&m*g &Sdí Adkufatmifhonfudk

yg&mpDwarmaomufum acwåoufomjcif;rQom jzpfacsrnf/ oifMum;avhusifha&; aumif;pGm

txajrmufap&ef odkYr[kwf rdrd&yf&GmtoD;oD;&Sd uav;rsm;\ ywf0ef;usifESifh tH0ifcGifus

avhusifhay; Edkif&efonf rnfonfhEdkifiHuoHk;onfh oifMum;rIenf;ESifhrQ uGufwd&mEIef;jynfh

tH0ifcGifusjzpf&ef rvG,ful/ oifMum;enf;toD;oD;onf oifMum;rIywf0ef;usif toD;oD;ay:wGif

rlwnfí yHkpHjyKpDrHa&;qGJxm;onfjzpf&m rdrd&yf&GmtoD;oD; &Sd uav;rsm;udk avhusifhoifMum;

&mwGif tjcm;olrsm;xHrS rqDavsmfaom oifMum;enf;rsm;udkroHk;bJ oifMum;enf;rsm;tvHk;\

rdcifjzpfonfh OD;aESmufoabmw&m; rsm;udk em;vnfatmifBudK;yrf;um em;vnfvmonfhtcg

tm½Hkig;yg;ESifh jynfhpHk EdkiforQ jynfhpHkonfh oifMum;a&;enf;pepfrsdK;pHkonf a'otoD;oD;wGif&Sdaom

jrefrmuav;rsm;pGm\ tm½Hkpdwf0ifpm;rIudk arG;xkwfay;Edkifrnfjzpfonf/ þuJhodkY tm½Hkig;yg;udk

oifMum;a&;wGif xnfhoGif;um oifMum;jcif;onf aiGaMu;ukefusrsm;aom tvkyfr[kwfygay/

q&m\pdwful;ÓPfay:wGifom rlwnf\/ aiGaMu;rjynfhpHkonfh ausmif;rsm;wGifvnf;

vkyfí&onf/ aiGaMu; jynfhpHkí uGefYvdkyguvnf; uGefYEdkifayonf/ a0;vHacgifzsm;a'orsm;wGif

vnf; oHk;í&onf/ awmifay:ajrjyefY? urf;&dk;wef; a'oygrusef oHk;í&aom enf;jzpfonf/

q&mrsm;\ vuf&Sdb0udkvnf; rsm;pGmajymif;vJ&efrvdk/ ,cif oif½dk;oifpOf oif½dk;nTef;wrf;udk

oHk;íyif &ao;onf/ oif½dk;nTef;wrf;onf &nf&G,f&mESifh tajccHtoHk;jyKrnfh taMumif;jyKcsuf

(Subject)rsm;? oifMum; enf;pepfESifh tuJjzwfppfaq;yHk enf;vrf;rsm;udk pkpnf;a&;om;xm;jcif;

jzpfonf/ oifMum;enf;pepfrsm; udkifwG,f&mü ,cifoifMum;yHkudkyif tenf;i,f ajymif;½HkrQjzifh
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vkyfudkifí &onf/ ,cifoif½dk;yg taMumif;jyKcsufrsm;tay: tm½Hkig;yg;udk jznfhpGufí

xnfhoGif;oifMum;&efomjzpfonf/

,aeYacwfynma&;jyKjyifajymif;vJ&mwGif teD;uyfqHk; tukeftus rrsm;bJ

vkyfudkifí&aom tvG,fulqHk;ESifh txda&mufqHk; jyKjyifajymif;vJ rIvkyfief;wpf&yfjzpfonf/

aiGrsm;pGm oHk;pGJ&ef rvdkbJ q&mwdkY\ vuf&SdoifMum;a&; b0 rsm;pGmrxdcdkuf? tcsdefZ,m;vnf;

ajymif;&efrvdk? rnfonfht&mudkrQ ajymif;&efrvdk? oifMum;rnfhtaMumif;jyKcsuf taMumif;

t&may:wGif tm½Hkrsm; jznfhpGufjcif;omvkyf&efjzpfonf/ aps;BuD;aom ypönf;? ponfrsm;xyfrH

0,f,l&efvnf;rvdk? EdkifiHjcm;om; oifwef;q&mrsm;rS jyay;&efvnf;rvdk? q&mwdkY\

udk,fwGif;wGif&Sdaom udk,fwGif;tm;jzifhyif uav;wdkY\ pdwf0ifpm;rIudk xda&mufpGm azmfxkwf

EkdifMuonf/ tm½Hkig;yg; jznfhpGufoifMum;aom oifMum;enf;pepfonf ,ckrS pOf;pm;í&aom

oifMum;enf;pepfr[kwf/ rnfolrQ rodaom oifMum;enf;pepfvnf;r[kwf/ ,aeYrS topf

wDxGifvdkufaom t&mvnf;r[kwf/ wpfurÇmvHk;&Sd q&mrsm;oHk;pGJaeaom oifMum;enf;

jzpfayonf/ odkYjzpfí ausmif;om;rsm;tm; prf;oyf&efr[kwf/ wpfurÇmvHk; oHk;pGJaeonfrSm

ESpfy&dapä'yif MumjrifhcJhNyDjzpfonfh &ifhusufNyD;om;pepf jzpfonf/ uGefcsufudkr,lygbJ [if;pm;rsm;om

arQmfaernfqdkygu yifyef;vdrfhrnf/ aiGukefvdrfhrnf/ uGefcsufudk&,l&mwGif tcsdefESifh pOf;pm;jcif;?

pmzwfjcif;wdk Y &if;ES D;&rnf/ [if;pm;qdkrl tcsdefaiGaMu;vdkonf/ pOf;pm; Muygukef/

avhvmír&avmufatmifcufc Jaom taMumif;t&mrsm;vnf; r[kwf/ q&m

twwfoifXmersm;wGif pepfwus avhvmapvQif tcsdefumv wpfcktwGif; em;vnfvmMurnf/

oifMum;vufp q&mrsm;uvnf; rnfonfh oifwef;rS wufp&mrvdk/ pmtkyfzwfí vdkufvH

pOf;pm;um em;vnfatmif BudK;yrf;&efomvdkonf/ oifwef;onf ae&mwum toHk;rwnfh/

udk,fhzmomudk,f zwfrSwfavhvmjcif;omvQif toHk;wnfh\/ aiGukefaMu;usenf;\/odkYjzpfí

,aeYynma&;jyKjyifajymif;vJrI vkyfudkifrnfhyk*d¾Kvfrsm; owdcsyfEdkifMuygapukef/

pdwf0ifpm;rIazmfxkwf&mwGif tm½Hkig;yg;\ tvkyfvkyfyHkwGif Neurotransmitter rsm;

yg0ifywfoufyHkwdk Yudk tusOf;csHK;í &Sif;vif;NyD;jzpfonf/ Neurotransmitter rsm;onf

&mESifhcsDí&SdMuaomaMumifh taMumif;t&mpHk a&;om;&ef r&nf&G,f/ Serotonin , Dopamine ,

Histamine ESifh Glutamate wkdU\ yg0if ywfoufyHktNyD; aemufwpfwGJjzpfaom Norepinephrine

ESifh Acetylcholine wdkYudk avhvmrnf/ Norepinephrine ESifh Acetylcholine wdkYonfvnf;

Dopamine , Histamine wdkYESifh yl;wGJvkyfonfrsm;&SdouJhodkY Serotonin , Glutamate wdkYESifh

yl;aygif;í vkyfudkifMuonfrsm;vnf;&Sdonf/ Norepinephrine ESifh Acetylcholine wdkYonf
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tawG;wpfckrS wpfckodkY ajymif;vJjcif;? rajymif;vJjcif;wGif yg0ifywfoufae\/ vIyf&Sm;rI wpfckrS

wpfckodkYajymif;vJ&mwGifvnf; ESpfrsdK;pvHk; vdktyfonf/ Norepinephrine ESifh Acetylcholine

wkdYtm;aumif;vQif Hippocampus a&&SnfrSwfÓPfwGif odrf;qnf;xm;aom taMumif;t&m

aumif;rsm;udk jyefvnfqGJ,l (Recall) xkwf&mwGifvnf;aumif;? 4if;taMumif;t&m wdkYESifh

csdwfqufaeonfh yHk&dyfEG,frsm;udkyg qGJxkwf&,l&müaomfvnf;aumif;? aumif;pGmvkyfEdkifonf/

þodkYvkyfEdkifjcif;udk jyifyrSoHk;oyfvQif taMumif;t&mrsm;udk qufpyfEdkifjcif;[k jrifawGY&rnf/

taMumif;tcsufwpfckudk awGYvdkuf Mum;vdkuf? jrifvdkufonfESifh toda[mif;rsm;pGmESifh qufpyfum

awG;awmEdkifonfh t&nftcsif;rsdK;tjzpf jrif&rnfjzpfonf/ Norepinephrine ESifh Actylcholine

tm;aumif;&efonfvnf; pdwf0ifpm;&efvdkonf/ ausmif;om;onf q&mu ,lvmaom

ig;wpfaumifudk awGYvQif vSnfhxGufoGm;rnf r[kwfacs/ ig;taMumif;oifrnfhaeYwGif

ig;taowpfaumifjzpfap? t&Sif wpfaumifjzpfap q&mu ,lvmvQif ausmif;om;wdkY\

pdwf0ifpm;rI jrifhonfudkawGY&rnf/ ig;\ yuwdtjriftm½Hkay:wGif ausmif;om;wkdY\ pu©K0w¦Konf

tm&r®Pjzpfrnfjzpfonf/ ig;\ tjriftm½H konf ausmif;om;\ rsufvH k; tm;

zrf;pm;xm;Ekdifonf/ þonfudk pdwf0ifpm;onf[k qdkonf/ þodkY pdwf0ifpm;vQif Noepinephine

ESifh Acetylcholine wdkYtm;aumif;pGm xGuf&Sdí tvkyfvkyfjcif;jzpfNyDjzpfonf/ 4if; Neurotransmitter

rsm;tm;aumif;vQif Hippocampus u aumif;pGm Recall vkyfEdkifonf/ Hippocampus u

qGJxkwf,lí&aom qdkif&mowif;tcsuf tvufa[mif; rsm;udk Prefrontal Cortex odkY ay;ydkYí

ypöKyÜefwGif awGY&Sd&aom yHk&dyfowif;tcsuftvufESifh EdIif;,SOfjcif;onf teEÅ&ypönf;jzifh

umvtMum;r&Sd jzpfysufaeonf/ ausmif;om;onf ig;udk pdwf0ifpm;pGm MunfhaeonfhtcsdefESifh

wpfajy;nDyif Prefrontal Cortex wGif EdIif;,SOfjcif;rsm; jzpfay:ae\/ ausmif;om;\ rsufvHk;onf

ig;rS rcGmEdkif/ qufvufí Munfhaeonfhumvrsm;wGif tm½Hkpl;pdkufrI (Concentration) &Sdaeonf[k

qdkonf/ ausmif;om;\ tm½Hkonf q&m\ &Sif;jycsufrsm;udkyg wpfNydKifeuf em;axmifaeonf/

tcsdefESif hwpfajy;nD Hippocampus onf tvkyfvkyfaeNyD; owif;ta[mif;rsm;ESif h

owif;topfrsm;udk Prefrontal Cortex wGif EdIif;,SOfEdkif&ef pOfqufrjywf ay;ydkYae\/

xdkodkYjzpfjcif;udk Sustained Concentration [kac:onf/ Sustained Concentration qdkonfrSm

ausmif;om;\ tm½Hkpl;pdkufrIudk tcsdefMumpGmxdef;xm;Ekdifjcif;jzpfonf/ ausmif;om;u

xde f ;xm; jci f ;r[kwf/ q&m\ Lesson Plan u xde f ;xm; jci f ; jzp fonf/

ausmif;om;bufuMunfhvQif pdwf0ifpm;p&mawGYaeonf/ q&mu pDrHaom tm½HkrsdK;pHkaMumifh

xdktm½Hkrsm;ay:wGif tm,we (6)yg;u tm&r®P jzpfrIonf jyif;xefaomaMumifh wpfenf;
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qdkaomf q&mwdkYu pDrHxm;aom tm½Hkrsm;onf r[EÅm½Hk ESifh twdr[EÅm½Hkrsm;jzpfaeaomaMumifh

ausmif;om;\ tm,we (6)yg;onf tm½Hkajcmufyg;pvHk;\ zrf;pm;jcif; (tm&r®Pjzpfjcif;) udk

cHxm;&jcif;jzpfonf/ qdkvdkonfrSm q&mu pDrHaomtm½HkrsdK;pHkwdkYay:wGif pdwf0ifpm;um rsufpd?

em;? ESmacgif; tp&Sdonfh ajcmufyg;aom tm,wewdkYonf ½lyg½Hk? o'́g½Hk? *Ëm½Hk? &om½Hk? azmXAÁg½Hk

ESifh "r®m½Hk wnf;[laom tm½Hkajcmufyg;wdkYtay:wGif uyfNidaejcif; udk qdkonf/ aemufwpfenf;

q&mu pDrHaom tm½Hkwdk Y\ xl;jcm;rIaMumifh ausmif;om;wdk Yonf xdktm½Hkay:wGif

pdwf0ifpm;vmaomaMumifh q&mwdkYajymonfrsm;udk qufíqufí tm½Hkpdkufxm; em;axmif

Munfh½Iaejcif;jzpfonf/ þjzpfpOfwGif ausmif;om;onf q&mu teaEÅm teEÅ*dkPf;0if

aus;Zl;&Sifjzpfí ½dkaoav;pm;pGm vdkufí em;axmifMunfh½Iay;aejcif;onf ausmif;om;u

vdkufíem;axmifjcif;\ taMumif;w&m; r[kwfacs/ ausmif;om;u vdkufí em;axmifMunfh½I

aejcif;onf q&m\ Lesson Plan wGif pDrHxm;aom tm½HkwdkY\ xl;uJrI (r[EÅm½Hk ESifh

twdr[EÅm½HkjzpfrI) wdkYaMumifhom jzpfonfudk txl;owdjyK&efvdkonf/ tu,fí q&monf

4if;\ oifMum;a&;pDrHcsufwGif tm½Hkrsm;udk xnfhoGif; toHk;jyKoifMum;jcif;r&SdygbJ EIwfjzifhom

&Sif;jyNyD; bvdkufbkwfwGifom a&;ul;apjcif;? zwfpmtkyfudkom &nfnTef;zwfapjcif; ponfh

tjcm;enf;vrf; rsm;omjzpfygu ausmif;om;onf (Law of Nature) obm0w&m;\

tvkyfvkyfyHkt& EIwfjzifh&Sif;jyjcif;? bvdkufbkwfwGiful;apjcif;? zwfpmtkyfrS zwfapjcif;onf

tm½Hkig;yg;rjynfhpHkaom oifenf;rsm;onf rxif&Sm;jcif;? rxl;uJjcif; (r[EÅm½Hk ESifh twd

r[EÅm½Hkrjzpfjcif;? y&dwÅm½HkESifh twdy&dwÅm½Hk rsm;omjzpfjcif;) wdkYaMumifh tm½Hkrsm;udk

ausmif;om;wdkY\ rsufpd? em;? ESmacgif;? vQm? udk,f? pdwfwdkYonf tm½HkjyK½HkrQom jyKEdkifum Amygdala

ESifh Hippocampus onf Action Potential rxGuf&SdEdkifawmhojzifh pdwf0ifpm;rIESifh vdkufvHpOf;pm;rI

"r®m½Hk raem0dnmPfpdwf rjzpfay:Edkifí Sustained Concentration ac: pdwf0ifpm;pGm

em;axmifMunfh½Ijcif; rjzpfEdkifjcif;jzpfonf/ þae&mwGif xyfrHowdcsyf&rnfrSm ausmif;om;u

pdwf0ifpm;jcif;? aumif;pGm em;axmifMunfh½Ijcif; r&SdvQifvnf; ausmif;om;onf q&mtm;

r½dkaovdkí? teaEÅm teEÅig;yg; *dkPf;0if[lí rowfrSwfír[kwf/ r½dkrao rav;rpm;

vkyfjcif;r[kwf/ pdwfr0ifpm;rI? tm½HkrpdkufrI? pdwf0ifpm;pGmem;axmifMunfh½I rIrvkyfMujcif;\

taMumif;&if;? taMumif;w&m;onf oifMum;a&;pDrHcsufwGif tm½Hkrsm;rjynfhpHkí? tm½Hkig;yg;

tm;enf;íomjzpfonf[kom ,xmblwusus oHk;oyf&rnfjzpfonf/ ,ckacwf ausmif;om;rsm;

q&mudk r½dkaoMu/ pmoifvQifpdwfr0ifpm;Muonfrsm;udk MuHKawGYvQif rdrdoifMum;rIpDrHcsufudk

ta&;wBuD;jyefíoHk;oyf&efjzpfNyD; ausmif;om;wdk Yonf za,mif;uJhod k Yyif? q&m\
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oifMum;rIpDrHcsuftm;aumif;vQif ygvmayvdrfhrnf/ q&m\ oifMum;rI pDrHcsufwGif

tm½Hkrsm;jyK½HkESifh 4if;tm½Hkrsm;u ausmif;om;\ t,mwe (6)yg; aom rsufpd? em;? ESmacgif;?

vQm? udk,f ESifhpdwfwdk Yonf obm0t& tm&r®P jzpfum tm½Hk,lrnfomjzpfonf/

xdkodk Ytm½Hk,lrnfqdkvQif Norepinephine ESif h Acetylcholine wdkYtm; ajrmufjrm;pGm

pwifxkwfvkyfNyDjzpfonf/ 4if; Neurotransmitter wdkYonf tm½HkcHt*Fgrsm;udk ydkíyGifhaeap&ef

tm;jyKaxmufyHhonf/ xdkodkYaxmufyHhxm;aomaMumifh tm½Hkrsm;udk ydkí,lí&aponf/ þodkY

qufum qufumjzpfaeonfudk Perseverence ZGJeyJaumif;jcif;? ZGJaumif;jcif;[k qdkonf/

tm½Hkrsm;tm;aumif;rIaMumifh pdwf0ifpm;rIjzpfay:\/ pdwf0ifpm;rIaMumifh tm½Hkpl;pdkufrI

(Concentration) jzpfay:\/ tm½Hkpl;pdkufrIudk q&m\ tm½Hkay;rI? tm½HkpHkvifrIrsm;u

qufaxmufyHhxm;í Sustained Concentration ac: a&&Snfem;axmifMunfh½Ijcif;udk

jzpfay:vmaponf/ þuJhodkY a&&Snf em;axmifMunfh½IEdkifvmjcif;udk ZGJ&Sdjcif;[kac:onf/ ZGJudk

t*Fvdyfbmomjzifh Perseverence [k qdkonf/ Hippocampus u a&S&nfrSwfÓPfESifh

Prefrontal Cortex tMum;wGif pOfqufrjywf owif;ay;ydkYaeaomaMumifh tcsdefESifh wpfajy;nD

pdwfvkyfief; (5)rsdK;udk vkyfudkifaeaomaMumifh Vigilance ac: owd &Sdvmayonf/

Norepinephrine ESifh Acetylcholine tm;raumif;ygu (pdwfr0ifpm;ygu) awGa0jcif;

(Hesitation)? oHo,jzpfjcif; (Doubt)? tawG;rsm;udk wpfckESifhwpfck ul;vl;EdIif;,SOfum pdwfvkyfief;

(5)rs d K; jzpfaom qifjcifoH k;oyfjcif;? &I jrif oH k;oyfjcif;? usd K;aMumif;qifjcifjcif;?

a0zefydkif;jcm;pOf;pm;jcif;ESifh qHk;jzwf csufcsjcif;wdkYudk rvkyfudkifEdkifawmhbJ pdwftm½HkwpfckwGifom

oD;jcm;wG,fNid í pdwful;wpfckrS wpfckodkY ul;ajymif;csdwfquf pOf;pm;EdkifrIusqif;vmonf/ 4if;

Transition ac: pdwfwdkYul;ajymif;Edkifjcif;pGrf;&nfESifh qefYusifbuf pdwfwpfckwGif pGJvrf; wG,fNidaejcif;

Obsession jzpfvmwwfayonf/ Obsession jzpfay:vQif xdkyk*d¾Kvfrsm;onf ypöKyÜefwGif &Sdaeaom

tm½Hkudk omref&,l ½Hkom &,lNyD; tawG;wGif;xd 0ifa&mufvmapEdkifjcif; r&SdawmhbJ 4if;\

e*dk&Sdvufp "r®m½Hkac: raem0dnmPfpdwf tawG;tm½HkwGifom wG,fzufí pOf;pm; aewwfonf/

q&mu oifMum;a&;wGif tusdK;jyKaom tm½Hkrsm;onf y&dwÅm½Hk ESifh twdy&dwÅm½Hk rsm;uJhodkY

tm;raumif;aomtm½Hkrsm; odkYr[kwf tm½Hk yg0ifrIOD;a&enf;yg;ygu ausmif;om;onf

4if;\e*dktawG;ESifhyif aeayvdrfhrnf[k qdkvdkonf/
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q&mu toHk;jyKxm;aom tm½Hkonf tm;enf;vQifaomfvnf;aumif; tm½Hkrsm;udk

roHk;vQifaomfvnf;aumif; rsufpd? em;? ESmacgif;? vQm? udk,f ESifh pdwfwdkYudk omreftvkyfvkyf½Hkom

jzpfapvsuf Norepinephrine ESifh Acetylcholine xkwfvkyfrIenf;yg;onf/ Norepinephrine

ESifh Acetylcholine onf Dopamine ESifh Histamine wdkYESifhvnf; yl;wGJí tvkyfvkyfonf/

Norepinephrine, Acetylcholine, Dopamine ESifh Histamine  wdkYonf ausmif;om;rsm; q&mu

oifMum;a&;wGifoHk;aom tm½Hkrsm; rsm;ygu 4if;wdkY\ rsufpd? em;? ESmacgif;? vQm? udk,f? pdwf[lonfh

tm,we(6)yg;udk vTrf;rdk;um tm½Hk&,lapEdkif avmufonfhtxd aumif;rGefvQif xGuf&Sdonf/

þodkYpdwf0ifpm;um avhvmEdkif Muonfudk Attention ay;Edkifonf[kqdkonf/ wpfenf;tm;jzifh

qdkaomf xdk Neurotransmitter (4)rsdK; tajccHtm;jzifh &SdvQif Attention jzpfonf[k qdkonf/

vlwd k YwGi f Norepinephrine, Acetylcholine, Serotonin ESi f h  Glutamate rsm;

tm;aumif;onfhtcg odkrSD;odrf;qnf;xm;NyD;aom owif;tcsuftvuf ta[mif;rsm;ESifh

ypöKyÜefwGif 0ifa&mufvmaom owif;tcsuftvufrsm;onfhtcg aumif;pGm,SOfxdk;Edkifvmonf/

wpfenf;qdkaomf qifjcifoHk;oyfrI tm;aumif;vmonf/ &IjrifoHk;oyfrI tm;aumif;vmonf/

usdK;aMumif; qifjcifrIESifh a0zefydkif;jcm; pOf;pm;rItm;aumif;vmonf/ qHk;jzwfjcif;rsm;
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vnf;aumif;rGefvmonf/ xdkodkYjzpfpOfwGif wpfcgwpf&H BudKwifpOf;pm;um jzpfEdkifonfwdkYudk awG;rd?

qHk;jzwfrdaom jzpfpOfrsm;&Sdayonf/ þuJhodkY Neurotransmitter rsm;onf Hippocampus,

Prefrontal Cortex, Thalamus ESifh Thalamocortical Pathway ac: OD;aESmuftv,fESifh

tay:ydkif;wpfydkif;vHk;\ qufoG,fa&;vrf;aMumif;rsm;wGif vkyfEdkifpGrf;&nfaumif;rGefatmif

aphaqmfay;Mu&ef EdI;aqmfaom jzpfEdkifacswpfckudk qHk;jzwfum MudKwifod&SdEdkifvmjcif; jzpfonf/

4if;pGrf;&nfudk t*Fvdyfbmomjzifh Intuition [kac:onf/ Intuition onf cHpm;rIESifh

odjcif;[kvnf; t"dyÜm,fjyefEdkifonf/ ]]igxifw,f? 'Dvl'gudkawmh vkyfvdrfhr,fxifw,f}}

ponfuJhodkYaom ,lqcsuf xifjrifcsuf wdkYonf Intuition ac:cHpm;rIjzifh MudKwifodouJhodkY

&Sdjcif;udk qdkvdkonf/ Intuition &Sdaom yk*d¾Kvfrsm;udk Intuitive jzpfolrsm;[k qdkonf/ Intuitive

jzpf olrsm;\ OD;aESmufwGif;wGif Norepinephrine, Acetylcholine, Serotonin ESifh Glutamate

rsm;tm;aumif;onf/ owdjyK&efrSm þ Intuitive jzpfpOfwGif Dopamine ESifh Histamine wdkYESifh

rwGJacs/

Mood [kqdkaom pdwf\taetxm;onf aumif;rGefonfhtcgvnf; &Sdonf/ wpfcgwpf&H

raumif;rGefwwfonfvnf; &Sdonf/ Mood raumif;vQif ajymíqdkí qufqHíraumif;? Mood

aumif;vQif ajymíqdkí qufqHí aumif;onfudk qdkvdkonf/ Mood [kqdkaom pdwf\

taetxm;onf vlESifh vlYywf0ef;usifwdkY tjyeftvSefqufqHa&;wGif aumif;rGefae&ef vdkayonf/

þodkY Mood ac: pdwf\taetxm; aumif;rGefaeí Dopamine, Histamine, Norepinephrine,

Acetylcholine, Serotonin ESifh Glutamate wdkYtm;vHk; &Sdae&ef vdktyfonfudk awGY&onf/

vlrIqufqHa&;aumif;rGefaom yk*d ¾ Kvfrsm;wGif þ Neurotransmitter rsm;tm;vHk;

tm;aumif;Muonfudk awGY&\/ Neurotransimtter rsm; tm;aumif;raumif;onf 4if;yk*d¾KvfwdkY\

ywf0ef;usif&Sd tm½Hk (5)yg; ESifh 4if;yk*d¾KvfwdkY\ OD;aESmufwGif;jzpfay:aom raemtm½Hkay:wGifom

rlwnfav&m ywf0ef;usiftm½Hkrsm;tm;vHk;onf xdkyk*d¾Kvf\ Mood ac:pdwftaetxm;

aumif;jcif;? raumif;jcif;rsm;ay:wGif rlwnfae\/ vlwdkY\ Mood  udk ywf0ef;usiftm½Hk (5)yg;u

odkYr[kwf 4if;\ pdwfwGif;jzpfay:aom tawG; "r®m½Hk? raem"r®m½Hk? raem0dnmPfpdwfwdkYu

vTrf;rdk;xm;onf/ ypöKyÜefwGif MuHKawGY&aom tm½Hkrsm;onfvnf; Mood ac: pdwftaetxm;

tay: vTrf;rdk;tusdK;oufa&mufrI&SdouJhodkY twdwf\tm½HkESifh "r®m½Hkrsm;onfvnf; ypöKyÜef Mood

pdwftaetxm;udk twdkif;twmwpfcktxd tusdK;oufa&mufrI &Sdavonf/ Mood ac:

pdwftaetxm; aumif;aeaomaMumifh Neurotransmitter xGufvmonfr[kwfbJ

twdwfESifhypöKyÜef tm½Hk (6)yg;wdkY\ aygif;pnf; tvkyfvkyfudkifrIaMumifh aumif;rGefaeaom

pdwftaetxm;udk &&SdvQif azmfjyyg Neurotransmitter rsm;udk OD;aESmufpepfrsm;twGif;wGif
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awGY&onf jzpfonf/ taMumif;w&m;onf tm½Hk (6)yg;jzpfNyD; Neurotransmitter rsm;onf

ywf0ef;usif[kqdkMuaom tm½Hk(6)yg; 0ifa&mufvmrIudk rvGefqefEdkifí jzpfay:vmaom

r[mtPkZD0 "mwkypönf;rsm;yifjzpfonf/ tm½Hkrsm;0ifvmí jzpfay:vm&aom? pdwfaMumifh

jzpfvmMu&aom pdwÅZ½kyfrsm;jzpfonfh 4if;pdwåZ½kyfrsm;onf cËmudk,fwGif;wGifjzpfí tZöswå½kyf[k

qdkEdkifonf/ ywf0ef;usif[k qdkEdkifaom tm½Hk (6)yg; 0ifa&mufvmjcif;aMumifh jzpf&aom tay:,H

rsufESmay; trlt,mwdkYonf A[d'̈½kyfac: tjyifpdwåZ½kyfrsm; jzpfonf/ Mood ac: pdwf\

taetxm;udk apwoduf[k em;vnfEdkifonf/ apwodufwdk Yonf vlwdk Ytm;vTrf;rd k;

xm;wwfonf/

odkYjzpfí Neurotransmitter rsm;tm;vHk;udk jzpfay:xkwfvkyfapaom taMumif;w&m;

rsm;onf jyifyrSvmaom tm½Hk (5)yg;ESifh twGif;wGif&Sdaom pdwf odkYr[kwf "r®m½Hk odkYr[kwf

raem0dnmPfpdwfwdkYjzpfMuonf/ xdkYaMumifh udk,fwGif;OD;aESmuftwGif;&Sd Neurotransmitter

rsm;tm; ajymif;vJvdkvQif jyifytm½Hk(5)yg;ESifh twGif;tm½Hk "r®m½Hkraem0dnmPfpdwfudk ajymif;vJrS

om t&if;tjrpfjzpfonfh taMumif;&if;trSefudk rdayvdrfhrnf/

tm½Hk (6)yg;udk rxdef;ausmif; ra&SmifvTJygbJESifh xGufxGuforQaom avmbESifh a'gowdkYudk

xde f;cs Ky f&ef aq;0g;rsm;om aomufoH k ; jcif;onf pdwf taetxm; Mood udk

twdkif;twmwpfcktxdom xdef;ausmif;ay;Edkifaomfvnf; pdwfa&m*ga0'emr&Sdaom

omrefvlrsm;tzdkY usef;rmcsrf;omaom b0udk aexdkifydkifqdkifEdkif&ef jyifyrS0ifa&mufvmaeonfh

tm½Hk (5)yg;ESifh rdrdOD;aESmuf twGif;&Sdonfh raemac: tawG;udkom bmomw&m;tqHk;trjzifh

xdef;csKyf jcif;jzifh aumif;rGefaom pdwftaetxm; Mood rsm;udk &,lEdkifMuayonf/

ynmoifMum;a&;wGifvnf; xdkenf;vnf;aumif;yif q&mwdkYonf azmfjyyg taMumif;

t&mrsm;udk em;vnfvQif rdrdwdkY\b0twGufvnf; toHk;jyKEdkifonfhtjyif rsdK;qufopf

ausmif;om;i,frsm;udk usef;rmcsrf;omaom b0aeenf; avhusifhoifMum;ay;Mu&mwGif

aeYpOftoHk;jyKae&aom oifMum;rIpDrHcsufrsm; a&;qGJyHkpHjyK&mwGif tm;aumif;aom tm½Hkrsm;udk

tajccHí avhusifhapMurnfqdkygu tzdk;enf;0efygaom ynma&;jyKjyif ajymif;vJrIudk

vufawGYusus pwifjrifawGY&ayvdrfhrnf/ ynmonf rsufESm rvdkuf/ ,lwwfaomynmonf rsufESm rvdkuf/ ,lwwfaomynmonf rsufESm rvdkuf/ ,lwwfaomynmonf rsufESm rvdkuf/ ,lwwfaomynmonf rsufESm rvdkuf/ ,lwwfaom

rnfolr[l qif;&Jqif;&J csrf;omcsrf;om ,lwwfolom &wwfaomt&mjzpfí qif;&Jírnfolr[l qif;&Jqif;&J csrf;omcsrf;om ,lwwfolom &wwfaomt&mjzpfí qif;&Jírnfolr[l qif;&Jqif;&J csrf;omcsrf;om ,lwwfolom &wwfaomt&mjzpfí qif;&Jírnfolr[l qif;&Jqif;&J csrf;omcsrf;om ,lwwfolom &wwfaomt&mjzpfí qif;&Jírnfolr[l qif;&Jqif;&J csrf;omcsrf;om ,lwwfolom &wwfaomt&mjzpfí qif;&Jí

ynmrwwfEdkif[k r&Sdaumif;/ ynmrwwfEdkif[k r&Sdaumif;/ ynmrwwfEdkif[k r&Sdaumif;/ ynmrwwfEdkif[k r&Sdaumif;/ ynmrwwfEdkif[k r&Sdaumif;/ ynmudk rnfodkY&,lrnfudk ,ckpmtkyfwGif rsm;pGm&&Sdayvdrfhrnf/

pmtkyfyg taMumif;t&m rsm;onf q&mrsm;twGuf q&mtwwfjzpfonf/ q&mrsm;tm;

uGefcsufay; aom Methodology jzpfonf/ q&mrsm;omru rdbrsm;onfvnf;

q&mrsm;yifjzpfí rdbwdkYvnf; avhvmMuum toHk;jyKEdkif Muayonf/
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tcef; (4)tcef; (4)tcef; (4)tcef; (4)tcef; (4)

pdwf odkYr[kwf pdwf odkYr[kwf pdwf odkYr[kwf pdwf odkYr[kwf pdwf odkYr[kwf Action Potential      aMumifhjzpfaomaMumifhjzpfaomaMumifhjzpfaomaMumifhjzpfaomaMumifhjzpfaom
Neuron, Dendrite, Axon (NDA) zGJYpnf;&mrS cHpm;&aomzGJYpnf;&mrS cHpm;&aomzGJYpnf;&mrS cHpm;&aomzGJYpnf;&mrS cHpm;&aomzGJYpnf;&mrS cHpm;&aom

vQyfppf"mwfvdkufcHpm;&rIa0'emvQyfppf"mwfvdkufcHpm;&rIa0'emvQyfppf"mwfvdkufcHpm;&rIa0'emvQyfppf"mwfvdkufcHpm;&rIa0'emvQyfppf"mwfvdkufcHpm;&rIa0'em

pdwfudkodvdkvQif EsL&Gef\taMumif;udk avhvm&efvdkonf/ ,ckEsL&Gefwpfck\ zGJYpnf;yHkESifh

EsL&GeftwGif; &Sdaom r[mtPkZD0"mwkypönf;rsm;udk waph wapmif; avhvmNyD; od&SdNyD;jzpfonf[k

,lqrnf/ EsL&GefwGif;omru EsL&Gef \ twGif;ESifhtjyif"mwkywf0ef;usifrsm; &SdMuonfudkvnf;

Mum;zl; avhvmNyD;[k ,lqrnf/ ,ckEsL&Gefudk xyfrHí tao;pdwfavhvmrnf/ EsL&Gefonf

tawmfyif tajccHusum 4if;\tvkyfvkyfyHkonf pdwfwkdYudk jzpfapaomaMumifh 4if;\tvkyfvkyfyHk

tao;pdwfudk avhvmod&Sd&efvdk\/ jrwfpGmbk&m;ocif udk,fawmfjrwfBuD;onf 0dyóemÓPfjzifh

qifjcifum EsL&Gef\ tvkyfvkyfyHk tao;pdwfudk udk,fwdkifudk,fus awGYjrifcJhonfudk ,HkMunfonf/

ESpfaygif; 2500 ausmf Mumjrifhvmonfhtcg wdk;wufvmaom odyÜHynm\ tultnDjzifh

EsL&GefwGif;jzpfpOfrsm;? EsL&Gef\ tvkyfvkyfyHkrsm;udk avhvmcGifh&onfhtcg vGefcJhaomESpfaygif; 2500

ausmfu Ak'̈jrwfpGmbk&m; a[mMum;cJhonfrsm;xJrS tenf;i,fudk em;vnfcGifh &&SdvmcJhonf/

q&mawmf oHCmawmfrsm; \ aus;Zl;awmfjzifh Mum;em&aom Ak'̈\tbd"r®mqdkif&m a'oem

w&m;awmf\ t"dyÜm,fudk 0dyóemÓPfawmfjzifh ½IjrifouJhodkY tMuGif;r&Sd odEdkifpGrf; r&Sdaomfvnf;

odyÜHynm\ taxmuftuljzifh pdwf? apwodufwdkY\ t"dyÜm,f? b0ifpdwfac: 0Dxdrkwfpdwf\

t"dyÜm,f? 0Dxdpdwfrsm;\ t"dyÜm,f? pdwfjzpf ay:yHk? onmu©Ëm emrfjzpfay:yHk? a0'emu©Ëm

emrfjzpfay:yHk? 0dnmP©Ëmemrf jzpfay:yHk? ½lyu©Ëm ½kyfrsm;\ tvkyfvkyfyHk? twDwb0if\oabm?

b0*F pve\ tvkyfvkyfyHk? b0*kFyapä' qdkonft"dyÜm,f? yOö'Gg& 0ZÆef;\t"dyÜm,f?

0dnmPfpdwfrsm;\ jzpfvmyHk? oy®#dpädKif; pdwfjzpfay:yHk? oEÅD&P pdwfjzpfay:yHk? 0ka|mpdwfjzpfay:yHk?

aZmrsm;\ t"dyÜm,fESifh jzpfay:yHk? o'́g½Hk\ t"dyÜm,fESifhjzpfyHk ponfh pdwfESifh apwodufrsm;?

OD;aESmufESifh cËmudk,f wpfudk,fvHk; twGif; jzpfay:aysmufuG,f aeMuyHk? pdwf\ wnfrSD&m0w¦K

jzpfonfh [', 0w¦KtaMumif;? t0dZÆm\t"dyÜm,f? ocFg&\ t"dyÜm,f? 0dnmPf\ t"dyÜm,f?

½kyfemrf\t"dyÜm,f? o|m,we\ t"dyÜm,f? zó\t"dyÜm,f? a0'em\ t"dyÜm,f? onm\

t"dyÜm,f? wPSm\t"dyÜm,f? Oyg'gef\ t"dyÜm,f? b0\ t"dyÜm,f? Zmwd\ t"dyÜm,f? Z&mESifh

r&P\ t"dyÜm,fwdkYudk ydkí od&Sdem;vnf Edkifvmapayonf/ EsL&Geftm; avhvmjcif;onf azmfjyyg

taMumif;t&mwdkY tm;vHk;tm; ydkrdkem;vnfEdkifvmapEdkifonfh tajccH taMumif;w&m;yifjzpfonf/
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þuJhodkY OD;aESmuftwGif;jzpfysufaeyHkrsm;? "mwkaA'ajymif;vJrIrsm;? vQyfppfajymif;vJrIrsm;?

r[mtPkZD0ypönf;rsm; tvkyfvkyfaeyHkrsm;wdkYudk odyÜH ½IaxmifhrS avhvm&if; Ak'̈jrwfpGmbk&m;\

a[mMum;csufa'oemrsm;ESifh wGJzufum a&;om;jcif;onf odyÜHuawGY&Sdaom t&Sdw&m;ESifh

Ak'¨jrwfpGmbk&m;&Sif\ BuD;jrwfvSygaom r[mÓPfawmfjzifh qifjcifoHk;oyfum jrwfAk'¨

udk,fawmfwdkif awGYjrifawmfrlcJhaom cËmudk,fwGif;jzpfysuf jzpfpOfrsm;udk ppfaq;jcif;tvsOf; r[kwf/

,SOfwGJumavhvmjcif;jzifh odyÜHtm;aumif;aom vli,frsdK;qufopfrsm;? vlBuD;rsm;tm;vHk; twGuf

rdrdudk;uG,f&m Ak'̈bmomtay:wGif o'̈gpdwf ydkrdk&ifhoefap&ef avhvmcsufwpfcktjzpf a&;om;jcif;

omjzpfonf/ Ak'̈jrwfpGmbk&m;&Sif\ a[mMum;csuf rsm;tay: tMuGif;rJh ,HkMunfrI&Sdonfhtjyif

odyÜ Honfvnf; trSefw&m;rsm;ud k azmfxkwf avhvmaom twwfynmjzpfojzif h

rwdkufqdkifp&mr&Sd[k ,HkMunfonfh tm;avsmfpGm qHjcnfrQifrQ rvGJ jzpfysufaeyHkrsm;udk

avhvmawGY&Sd&onf/

Action Potential (AP) odkYr[kwfodkYr[kwfodkYr[kwfodkYr[kwfodkYr[kwf

vQyfppf"mwfvdkufcH&aoma0'em odkYr[kwf pdwfvQyfppf"mwfvdkufcH&aoma0'em odkYr[kwf pdwfvQyfppf"mwfvdkufcH&aoma0'em odkYr[kwf pdwfvQyfppf"mwfvdkufcH&aoma0'em odkYr[kwf pdwfvQyfppf"mwfvdkufcH&aoma0'em odkYr[kwf pdwf

y#doaË&,lonfh w'*Faemufydkif;wGif &Sdaernfh uvmyfpnf;rsm;\ RMP onf tm½HkcH

EsL&Gefrsm; zGJYpnf;jzpfay:onftxd Relatively wnfNidrfaom RMP jzifh cËmudk,fqufvuf

zGHYNzdK;vmNyD; tm½HkcHEsL&Gefrsm; zGJYpnf;jzpfay:vmNyD;onfh tcsdefrSpí tm½HkcHEsL&Gefrsm;twGif;

BuD;rm;aom RMP ajymif;vJrIrsm; pwifjzpfay:í odomaom Electrification Sensation (SE)

"mwfvdkufjcif;cH& rIa0'emudk &vmawmhrnfjzpfonf/ 4if;EsL&Gefrsm;twGif;&Sd RMP rS

Depolarization jzpfjcif;? Repolarization jzpfjcif;? Hyperpolarization jzpfum RMP

jyefa&mufjcif;oHo&mudk Action Potential [kac:onf/

Action Potential onf odomaom vQyfppfpD;qif;jzwfoef;jcif; (Electric current) jzpfí

EsL&Gefrsm;onf tm½HkcHEd kifonfh tpGrf;&S donhftwGuf 4if;EsL&Gefrsm;wGif vQyfppf"mwf

ajymif;vJjzwfoef;jcif;jzpfvQif odomaom Electrification Sensation(ES) &jcif;jzpfonf/ xdk

ES udk tm½HkcHt*FgtrsdK;tpm; ay:wGif rlwnfívnf;aumif;? 0ifvmaomtm½Hkrsm;\ rwlnDaom

t&nftaoG; aMumifhaomfvnf;aumif;? rwlnDaom ES rsm;udk trsdK;rsdK;cHpm; em;vnfMu&mrS

jrifjcif;? Mum;jcif;? eHjcif;? t&omodjcif;ESifh xdawGYrIudk od&Sdjcif; ponfrsm;[lí bmomjyefí

ynwf Mujcif;jzpfonf/
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 Action Potential aMumif h jzpfaom vQyfppf"mwfvd kufcH&rI a0'emonfaMumif h jzpfaom vQyfppf"mwfvd kufcH&rI a0'emonfaMumif h jzpfaom vQyfppf"mwfvd kufcH&rI a0'emonfaMumif h jzpfaom vQyfppf"mwfvd kufcH&rI a0'emonfaMumif h jzpfaom vQyfppf"mwfvd kufcH&rI a0'emonf

Thalamus ac: yOö'Gg&m0ZÆef;Xme \txGufrSpí cHpm;od&Sd&onfudk owdjyK&efvdkonf/ac: yOö'Gg&m0ZÆef;Xme \txGufrSpí cHpm;od&Sd&onfudk owdjyK&efvdkonf/ac: yOö'Gg&m0ZÆef;Xme \txGufrSpí cHpm;od&Sd&onfudk owdjyK&efvdkonf/ac: yOö'Gg&m0ZÆef;Xme \txGufrSpí cHpm;od&Sd&onfudk owdjyK&efvdkonf/ac: yOö'Gg&m0ZÆef;Xme \txGufrSpí cHpm;od&Sd&onfudk owdjyK&efvdkonf/

4if; jrifjcif;? Mum;jcif;? eHjcif;? t&omodjcif;ESifh xdawGYrIudkodjcif; ponfwdkYonf tm½HkcHEsL&Gef

rsm;wGif Resting Membrane Potential (RMP) rS ajymif;vJoGm;aom Membrane Potential

(MP) yifjzpfonf/ þ Electrical Surge udk  Thalamus aemufydkif;&Sd qdkif&mEsL&Gefu cHpm;&onfh

"mwfvdkuf cH&jcif;jzpfonf/ 4if;"mwfvdkuf cHpm;&jcif;udk pdwf[kac:onf/

pdwfonf "mwfvdkufcH&jcif;omjzpfonf[k em;vnfEdkifonf/ þodkYem;vnfjcif;onf pdwf

apwodufrsm;\jzpfpOftm;vHk;udkvdkufí em;vnfEdkif&ef tajccHodrIjzpfonf/ "mwfvdkufjcif;\

tMudrfa&yrmP jrifhrm;vQif emusifrIonf a0'emcHpm;rIonf odomrnf/ tm½Hk trsdK;rsdK;\

rwlnDaom t&nftaoG;aMumifhjzpfay:vmaom EsL&GefwGif;&Sd MP onf &Sd&if;pGJ RMP Level rS

jrifhwufumaejcif; usaejcif;rsm; (Surge)jzpfonf jzpfí EsL&Gefrsm;wGif odomxif&Sm;aom

a0'emwpfck &vdkufjcif;jzpfonf/
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odkYaomf xkdtm½Hkrsm;aMumifhjzpfay:aom Electric Potential ajymif;vJjcif;onf tvGefEl;nHh

odrfarGYum okckra0'emomjzpfí xdkodkY "mwfvdkufcH&jcif; odkYr[kwf tm½Hkrsm;0ifvmjcif;aMumifh

"mwfvdkufcH&jcif;udk a0'em[k rjrifawmhbJ cHpm;rIt&omwpfck? Mum;&aomtoH?

csdKomaomtoHwpfckrsdK;tjzpfom trSwf rSm;jcif;onf arm[yifjzpfonf/ "mwkaA'jzpfpOfrsm;t&

awGYjrif&onfrSm EsL&Gefac: tm½HkcHt*Fgrsm;twGif; "mwfvdkufcH&jcif; jzpfonf/

b0ifpdwf (ac:) 0Dxdrkwfpdwfb0ifpdwf (ac:) 0Dxdrkwfpdwfb0ifpdwf (ac:) 0Dxdrkwfpdwfb0ifpdwf (ac:) 0Dxdrkwfpdwfb0ifpdwf (ac:) 0Dxdrkwfpdwf

EsL&Gef\ Soma wGif;ESifh Axon , Dendrite rsm;twGif;wGif Cytosol ac: t&nfESifh

Organelle ac: r[mtPkZD0"mwkypönf;rsm; yg0ifonf/ Cytosol onf a&uJhodkYt&nfjzpfNyD;

4if;\ pH yrmPonf 7 odkYr[kwf 7.4 &Sdonf/ 4if;a&xJwGif "mwfqm;rsm; yg&Sdaeonf/

yg&Sdaeus "mwfqm;rsm;rSm Na+, K+ , Mg+ , Cl–1, Bicarbonate, Amino Acid ESifh Ca2+ rsm;

jzpfMuonf/ ,ck OyrmwGif EsL&GeftwGif; "mwkvQyfppfqdkif&m ajymif;vJyHkrsm;udk avhvmrnf/

EsL&Gef\ Soma, Dendrite ESifh Axon rsm;twGif;wGif ydkwufqD,rf K+ onf qdk'D,rf Na+

xufydkírsm;pGm&Sdaeonf/ Axon twGif;jzpfwnfaejcif;udk trSD jyKí Intracellular ac: Chemical

Environment uvmyfpnf;wGif; "mwkywf0ef;usif[k ac:onf/ EsL&Gef\ uvmyfpnf;wGif;

ywf0ef;usifwGif ydkwufqD,rf K+ trsm;pkawGY&onf/
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EsL&Gef\ jyifywGifvnf; qm;&nfrsm;&Sdonf/ 4if;qm;&nfudk Cerebrospinofluid

[kac:onf/ 4if; CSF xJwGif qdk'D,rf Na+ tdkif;,Gef;rsm; trsm;qHk; yg0ifvsuf&Sdonf/ EsL&Gef\

jyify"mwkywf0ef;usifwGif qdk'D,rf tdkif;,Gef; Na+ rsm; rsm;pGm&Sdaeonf/ Na+ wpfckwnf;&Sdonf

awmhr[kwf/ Ca2+ ESifh tjcm;tdkif;,Gef;rsm;vnf; &Sdaeayonf/ odkYaomf Na+ OD;a&onf

trsm;qHk;jzpfonf[k qdkvdkjcif;jzpfonf/

,ckavhvmcsufwGif Motor Neuron ac: vIyf&Sm;rIEsL&Gefudk avhvmrnf/ vIyf&Sm;rIESifh

&kyfydkif;qdkif&mwkHYjyefrIrsm;wGif Neurotransmitter onf Acetylcholine jzpfonf/ Acetylcholine

udk tjcm; Neuron wpfck Synapse rS vTifhxkwfvdkufum ,ckyHkyg EsL&Gef\ Soma em;odkY

a&mufvmonf/ Synapse onf Axosomatic Synapse jzpfonf/ wpfzufrSvmaom Axon

onf EsL&Gef\ Soma wGif vma&mufawhqufxm;onf/ xdkawhqufikwf Synapse rS

Acetylcholine udk vTifhxkwfay;jcif;jzpfonf/ Acetylcholine rsm;onf Synaptic Cleft odkY

0ifa&mufjzwfoef;um Soma rsufESmjyifwGif&Sdaom Acetylcholine vufcHcGufrsm;wGif tH0ifcGifus

ae&m,lMuonf/ Soma, Dendrite ESifh Axon wdkY\ rsufESmjyif (Membrane Surface)wGif

0ifaygufxGufayguf *dwfrsm; &SdMuonf/ *dwf (3)rsdK;&Sdonf/ (1) tjrJyGifhaeaom? ,dkpdrfhaeaom

(Leakage Gate)? (2) Li-gand Gate ac: Chemo Gate ac: "mwkwHcg;rsm;? (3) Voltage Gate

odkYr[kwf vQyfppf Potential jzifh yGifhaom ydwfaom wHcg;rsm;[lí jzpfonf/
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Leakage Gate rsm;onf tjrJwrf;yGifhaeum a&ESifhtjcm;aom "mwkypönf;ESifh

tPkZD0ypönf;rsm; pdrfh0iful;oef; jzwfausmf&m 0ifaygufjzpfonf/ Li-gand Gate ac:

"mwk*dwfrsm;onf Acetylcholine uJhodkYaom "mwkypönf;rsm;onf 4if;EsL&Gef\ Soma &Sd

vufcHcGufrsm;wGif ae&m,lvdkufaomtcg yGifhoGm;Muonf odkYr[kwf ydwfoGm;Muonf/ Voltage

Gate ac: vQyfppf Potential jzifh zGifhydwfaom *dwfrsm;onf qdk'D,rf*dwfESifh ydkwufqD,rf*dwf

rsm;jzpfMuNyD; qdk'D,rftdkif;,Gef;*dwfrsm;onf vdktyfaom vQyfppf Potential &&SdvQif yGifhonfrSm

jrefouJhodkY ydwfonfrSmvnf; jrefqefonf/ ydkwufqD,rf *dwfrsm;onf vQyfppf Potential

&&Sdonfhwdkifatmif tzGifhtydwfvkyfMu&mwGif Mumonf/ tcsdef,lonf/ Axon \ Membrane

Surface wGif ydkwufqD,rfESifh qdk'D,rf yefY (Pump) rsm;vnf; &SdMuonf/ 4if; qdk'D,rfESifh

ydkwufqD,rfyefY rsm;onf uvmyfpnf;twGif;ESifhtjyif vQyfppfaejrJ&SdrI (Electrical Equilibrium)

ajymif;vJrIrsm;udk e*dk&Sd wnfNidrfrIjyefvnf&&Sdap&ef ydkwufqD,rfrsm;udk vdkwdk;ydkavQmh

rIwfxkwfjcif;ESifh pkyfoGif;jcif;rsm;udk vkyfonf/ 4if;wdkYonf uvmyfpnf;\ vQyfppfydkwif&S,f

tenf;i,f&Sd½Hkjzifh vkyfudkifEdkifMuonf/
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wpfzufEsL&Gef\ Axon rS xkwfvkyfvdkufaom Acetylcholine onf Soma wGif &Sdaom

vufcHcGufwGif uyfvkdufonfhtcg Soma wGif&Sdaom Chemo *dwfrsm;yGifhoGm;onf/ Soma \

Chemo *dwfrsm; yGifhoGm;onfhtcg uvmyfpnf;jyifywGif rsm;jym;pGm&Sdaeaom Na+ rsm;onf

Soma twGif;odkY 0ifa&mufvmMu\/ uvmyfpnf;\ rlvtaetxm;udkMunfhvQif uvmyfpnf;

jyifywGif tzdk"mwfrsm;aeum uvmyfpnf;txJwGif tzdk"mwfenf;ae\/ odk Y jzpfí

uvmyfpnf;jyifyonf vQyfppf½IaxmifhuMunfhvQif vQyfppftzdk aqmifae&mjzpfNyD; uvmyfpnf;

wGif;onf vQyfppftzdk"mwf enf;enf;om aqmifxm;onfudk awGY&rnf/ uvmyfpnf;tjyifudk

tzdk"mwfrsm;í tzdk"mwfaqmif ae&m[kqdkonf/ uvmyfpnf;wGif;onf tzdk"mwfenf;aejcif;

udk 4if;enf;yg;aomtzdk"mwfonf jyifyvQyfppfpka0;rI Potential ESifh ,SOfvQif tr"mwfuJhodkY

,lqEkdifayonf/ odkYjzpfí uvmyfpnf;\ vQyfppfaqmif oauFwrsm;udk owfrSwf&mwGif tjyifudk

taygif;vu©Pmjyum &nfnTef;NyD; twGif;udk tEIwfvu©Pmjyum &nfnGef;jcif;jzifh uvmyfpnf;\

twGif;ESifh tjyifwGif jzpfwnfvsuf&Sdaom vQyfppftdkif;,Gef;rsm;\ ae&m,lxm;rIudk &nfnTef;

onf/ þuJhodkY &nfnTef;jcif;udk t*Fvdyfbmomjzifh Polarity [k ac:onf/

þuJhodkY uvmyfpnf;jyify\ tzdk"mwfrsm;rIudk (+) oauFwjzifhjyum uvmyfpnf;

twGif;wGif tzdk"mwfenf;rIudk ( – ) vu©Pmjzifh jyoxm;jcif;udk aumif;pGmem;vnf&efvdkonf/
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Polarity qdkonfrSm vQyfppftdkif;,Gef;wdkY\ OD;wnf&mudk jyjcif;oauFwjzpfonf/ uvmyfpnf;

twGif;ESifhtjyifwGif vQyfppftdkif;,Gef;rsm; þuJhodkY ae&m,lxm;jcif;udk Polarization [kac:onf/

EsL&Gefrsm;onf OD;aESmufxJwGifomru wpfudk,fvHk;wGif ysHUESHYaeonf/ wpfudk,fvHk;&Sd EsL&Gefrsm;wGif

þuJhodkYaom Polarity jzpfay:rIonf tvm;wl &Sdae\/ tdyfrufrrufbJ tdyfaeaom

tajctaewGif wpfudk,fvHk;&Sd EsL&Geff rsm;\ twGif;ESifhtjyifwGif vQyfppftdkif;,Gef;rsm;jzpfaom

qdk'D,rfESifh ydkwufqD,rftdkif;,Gef;wdkY\ ae&m,lusef&SdaerIonf wpfyHkpHwnf;jzpfonf/ qdkvdk

onfrSm EsL&Gefuvmyfpnf;rsm;tm;vHk;\ jyify"mwkywf0ef;usifESifh twGif;"mwkywf0ef;usifwdkY

,SOfwGJum jzpfwnfwnfNidrfaeyHkonf jyifywGif tzkd"mwfaqmif tdkif;,Gef;ydkrsm;NyD; twGif;wGif

tzdk"mwftdkif;,Gef;rsm; enf;yg;pGmwnf&Sdaeonfudk awGY&rnf/ odkYjzpfí tdyfruf rrufbJ

tdyfaysmfaecsdefwGif wpfudk,fvHk;&Sd EsL&Gefrsm;\ jyifyESifh twGif;vQyfppftdkif;,Gef;rsm;\ yl;wGJ

jzpfay:aeyHkudk tjyif (+)? twGif; (–) [k oauFwtm;jzifh &nfnTef;qdkvdkonf/ tdyfrufrrufbJ

tdyfaysmfaevQif þ Polarity jzihf vIyf&Sm;rIr&SdbJ Nidrfouf aeavh&Sdonf/ jyifyrS qdk'D,rfrsm;vnf;

Soma uvmyfpnf;xJ r0ifa&mufEdkif/ twGif;rS ydkwufqD,rfrsm;uvnf; tjyifrxGuf/

EsL&GefwpfckvHk;&Sd tdkif;,Gef;rsm;ESifh EsL&Gef\ jyify&Sdtdkif;,Gef;rsm;onf t0iftxGufr&Sd

Nidrfoufvsuf&Sdonf/ EsL&Gefonf tm½HkcHt*Fgjzpfonf/ tm½HkcHt*FgqdkonfrSm xdvQifodonfh

obm0 *kPfowdå&Sdaom ½kyfjzpfí tm½HkcHt*Fg[k trnfay;onf/ vlYcËmudk,f&Sd ajconf;?

vufonf;wdkYtm; wdvQif? n§yfvQif? jzwfvQif remusifjcif;onf ajconf; vufonf;rsm;\

zGJYpnf;yHkwGif EsL&Gefac: tm½HkcHt*Fgrsm; rygí jzpfonf/ rsufESmwGif EsL&Gefac: tm½HkcH

t*Fgrsm;pGm&Sdonf/ xdkYaMumifh rsufESmudktenf;i,f xdvdkufonfESifhodonf/ trSefwGif

tm½HkcHt*Fgjzpfí xdod jcif;udkodonfr[kwf/ 4if;EsL&Gefonf tm½HkcHt*Fgjzpfvm&jcif;rSm 4if;EsL&Gef

\ twGif;ESifhjyifywdkYwGif vQyfppf"mwfaqmifaom tdkif;,Gef;rsm; &SdaeíjzpfNyD; tdkif;,Gef;rsm;onf

vQyfppf"mwf&Sdonfjzpfí 4if;wdkYpka0;rsm;jym;vmvQif odomaom vQyfppf"mwfvdkufjcif;jzpf\/

4if;tdkif;,Gef;rsm;pka0;&m ae&m&Sd Organelle rsm; r[mtPkZD0ypönf;rsm;onf omrefESifhrwl

vQyfppf"mwf\ pufuGif;teD;wGif&Sdaeonf/ "mwfvdkufjcif;wpfrsdK;udk &&Sdaeonf/ EsL&Gef\

Membrane ac: tcGHonf Protein tom;ESifh Fat tqDrsm;jzifh aygif;pyf zGJYpnf;xm;um

tvGefEl;nHhvSayonf/
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,ckuJhodkY EsL&GeftwGif;ESifh jyifyrsm;wGif pka0;aeaom vQyfppfaqmif tdkif;,Gef;rsm;aMumifh

EsL&Gef\rsufESmjyiftcGHwGif vQyfppf"mwfvdkufjcif; odkYr[kwf a0'emxdodrI (Sensation) wpfck

&Sdae\/ ajconf;vufonf;ESifh t½dk;rsm;twGif;wGif Ca+ tdkif;,Gef;rsm; &Sdaeaomfvnf; t½dk;\

uvmyfpnf;rsm;onf EsL&GeftcGH\ uvmyfpnf;zGJYpnf;yHkxuf rsm;pGmMurf;wrf;aomaMumifh

ajconf;vufonf;ESifh t½dk;rsm;xJwGif 4if;taMumrsm;ESifh tjcm; cËmudk,f tpdwftydkif;rsm;wGif

wnf&SdaeMuaom tdkif;,Gef;rsm; pka0;&mrS jzpfay:vmonfh vQyfppf"mwfuay;aom "mwfvdkufrI

a0'em (Sensation) udk ododomom rcHpm;rod&Sd&jcif;jzpfonf/ EsL&Gef\tcGHonf tvGefEl;nhHpGm

zGJYpnf;xm;onf jzpfí vQyfppftdkif;,Gef;rsm; pkpnf;rIjzpfay:onfhtcgwGif vnf;aumif;? txl;ojzifh

pkpnf;rI? pka0;rIrsm; rsm;pGmtajymif;tvJjzpfMuonfhtcgü aomfvnf;aumif; odomxif&Sm;aom

"mwfvdkufjcif;a0'em (Sensation) udk EsL&Gefrsm;wGif jzpfay:aponf/

Soma twGif; wnfNidrfaom vQyfppfydkwif&S,f &&Sdap&ef qdk'D,rfESifhtwGif; wnfNidrfaom vQyfppfydkwif&S,f &&Sdap&ef qdk'D,rfESifhtwGif; wnfNidrfaom vQyfppfydkwif&S,f &&Sdap&ef qdk'D,rfESifhtwGif; wnfNidrfaom vQyfppfydkwif&S,f &&Sdap&ef qdk'D,rfESifhtwGif; wnfNidrfaom vQyfppfydkwif&S,f &&Sdap&ef qdk'D,rfESifh

ydkwufqD,rfrIwfpufrsm;ESifh ydkwufqD,rfrIwfpufrsm;ESifh ydkwufqD,rfrIwfpufrsm;ESifh ydkwufqD,rfrIwfpufrsm;ESifh ydkwufqD,rfrIwfpufrsm;ESifh Leakage *dwfrsm;nd§xdef;yHk*dwfrsm;nd§xdef;yHk*dwfrsm;nd§xdef;yHk*dwfrsm;nd§xdef;yHk*dwfrsm;nd§xdef;yHk
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tdyfrufrrufbJ tdyfaysmfaepOfwGif EsL&Gef twGif;ESifh jyify vQyfppftdkif;,Gef;rsm;

tajymif;tvJrjzpfí EsL&Gef\twGif;wGif þu,fqD,rftpkta0;onf NidrfoufpGmwnf&SdaeNyD;

EsL&Gef\jyifywGif rsm;pGmaom qdk'D,rftdkif;,Gef;rsm;onf NidrfoufpGm pka0;um ae&m,lvsuf

wnf&SdaeMuonfrSm wpfudk,fvHk;&Sd EsL&Gefrsm; wpfajy;nDjzpfacsonf/ EsL&Gef\ twGif;ESifhtjyif&Sd

vQyfppftdkif;,Gef;rsm;\ pka0;rItwdkif;twmudk wdkif;wmMu&mwGif EsL&Gef\ Axon twGif;wGif (–

70)mv cefY wlnDpGm&SdaeMuonfudk awGY&onf/ tdyfrufrrufbJ tdyfaysmfaeonfhtcsdefwGif

vlwpfudk,fvHk;&Sd EsL&Gefrsm;\ Axon twGif; vQyfppftdkif;,Gef;pka0;rIonf  (–70)mv cefY wpfajy;nD

&SdaeMujcif;udk tpGJjyKí wnfNidrfaepOf? tem;,laepOf? tdyfruf rrufbJ&SdaepOfwGif

wnf&SdonfhvQyfppfpka0;rI Potential yrmPudk Resting Potential [kac:onf/ xdk Resting

Potential onf EsL&Gef\ tcGH Membrane twGif;wGif&Sdí 4if; Potential udk EsL&Gef\ Resting

Membrane Potential [kac:onf/ twdkaumuftm;jzifh RMP [kodMuonf/ tdyfrufrrufbJ

tdyfaysmfaepOfwGif EsL&Gefrsm; tm;vHk;eD;yg;\ RMP onf –70 mv wGif wpfajy; nD &Sdaejcif;onf

pdwf0ifpm;zG,f&m aumif;aomtcsufjzpfonf/ EsL&Gefrsm; tm;vHk;eD;yg;[k qdk&jcif;onf

tdyfrufrrufbJ tdyfaysmfaeonfhtcgwGif cËmudk,f&Sd EsL&Geftrsm;pku em;aeMuonf/ ESvHk;\

Sinoatrial Node wGif &Sdaom ESvHk;txl;qJvfrsm;rSm tem;r&acs/ 4if;wdkYonf RMP r&Sd/ MP om&Sdonf/

touf&SifaeorQ umvywfvHk; tjcm;EsL&Gefrsm;uJhodkY RMP wGif Mum&SnfpGm aecGifhr&/ 4if;wdkYtm;

4if;wkdY\ DNA twGif;&Sd Gene u ay;rem;/ ESvHk;\ Sinoatrial Node udk zGJYpnf;xm;aom

qJvfrsm;onf 4if;wkdY&&Sdxm;aom Transcription t& raorcsif;tvkyfvkyf&onf/ þuJhodkY

tdyfaysmfaepOfwGif tvkyfvkyfaeMu&aom uvmyfpnf;rsm;rSwpfyg; usefEsL&Gefrsm; jzpfonfh

tm½kH(5)yg; 0ifaygufrsm;ESifhqdkifonfh EsL&Gefrsm;tygt0if tjcm; EsL&Gefrsm;pGmwdkYonf tdyfruf

rrufygbJ tdyfaysmfaeonfhtcgrsm;wGif RMP wGif&SdMuonf/ tm½Hkig;yg;0ifa&mufjcif;ESifh "r®m½Hkac:

tawG;0ifa&mufvmjcif; r&Sdrcsif; OD;aESmufESifh cËmudk,fwGif;&Sd 4if;wdkYESifhoufqdkifaom qdkif&m

EsL&Gef rsm;onf RMP wGif&SdaeMuonfudk qdkvdkjcif;jzpfonf/ tm½HkcH EsL&Gefrsm;\ RMP

wGif&SdaeMuonfh tcgwGifvnf; 4if;EsL&Gefrsm;onf ydkufxm;&aom vQyfppftdkif;,Gef;tpkta0;aMumifh

"mwfvdkufcH&jcif;a0'em (Sensation) wpfckudk &&Sdaeonf/ odkYaomf 4if;a0'emonf (1)

pOfqufrjywfjzpfaejcif; odkYr[kwf 4if;a0'emudk pOfqufrjywfcHpm;ae&jcif;? (2) 4if;a0'emonf

vQyfppftdkif;,Gef;rsm; trsm;tjym;pka0;rIaMumifh jzpfay:vmaomfvnf; vQyfppf"mwfyrmP tm;jzifh

–70 mv onf tvGefenf;yg;aom vQyfppf"mwf yrmPjzpfjcif;? Frequency okneD;yg;jzpfaom
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vQyfppfNidrfjzpfjcif; ponfh tcsufoHk;csufwdkYaMumifh vlYcËmudk,fonf xdkvQyfppf "mwfvdkufonfh

a0'emonf &Sdaeaomfvnf; 4if;udk owdrjyK rdEdkifjcif;jzpfonf/ vGefpGmenf;yg;aom vQyfppf

yrmPjzifh "mwfvdkufjcif;jzpfum "mwfvdkufcH&jcif; a0'emjzpfí okckr a0'em[k &nfnTef;Edkifonf/

tvGefrodomaom odrfarGYaom a0'emjzpfí bmrSrcHpm;&bdouJhodkY aeEdkifMuonf/

odyÜHoabmt& vQyfppftdkif;,Gef;rsm; pka0;rIaMumifh jzpfay:vmaom vQyfppf"mwfvdkufcH&rI

a0'emwdkYonf &Sdaeaom t&SdjzpfrIomjzpfonf/ þodkY "mwfvdkufcH&onfudk odonfjzpfap?

rodonfjzpfap xdkodkYvQyfppftdkif;,Gef;rsm; pka0;jcif;jzpfvQif teD;uyf&Sdonfh ouf&SdoufrJhtm;vHk;

"mwfvdkufcH&rnfrSm aocsmonf/ EsL&GefwdkY\ RMP wGifyif vQyfppf"mwfvdkufcHae&jcif; jzpfonf/

vl? wd&pämefwdkY uG,fvGefaoqHk;Muonfhtcg xdk"mwkywf0ef;usifESpfrsdK;pvHk; ysufjy,foGm;NyD;

xdef;odrf; rxm;Edkifawmh/ þ"mwkywf0ef;usifudk xdef;odrf;xm;onfhvkyfief;udk Gene u

aqmif&Gufonf/ Gene \ tvkyfvkyfjcif;wGif RMP udk qufvuf xdef;odrf;xm;&ef vkyfief;

r&SdawmhvQif RMP pka0;zGJYpnf;yHkonf uvmyfpnf; twGif;a&m tjyifyg wpfpwpfp vsifjrefpGm

ysufjy,fawmhonf/

RMP rnfonfhtcsdefwGifpí zGJ Ypnf;yHkysufjy,foenf;/ uG,fvGefcsdef odk Yr[kwf

pkwdusonfhtcsdefwGif pí RMP r&Sdawmh/ RMP ysufjy,fjcif;udk RMP ajymif;vJjcif;ESifh

ra&maxG;apvdk/ RMP ysufjy,fjcif;onf wpfck/ RMP ajymif;vJjcif;onfvnf; jzpfEdkifonf/

RMP onf tdyfrufrrufbJ tdyfaepOfom tajymif;tvJr&Sd wnf&SdaeonfrSm rSefaomfvnf;

tdyfrufrufvdkufonfESifh qdkif&mEsL&Gefrsm;\ RMP onf ajymif;vJ&onf/ ajymif;vJoGm;onf/

odkYr[kwf tdyf,mu Edk;í rsufpdtm½Hk? em;tm½Hk? teHYtm½Hk? t&omtm½Hk? xdawGYtm½Hk tp&Sdonfh

tm½Hkrsm;aMumifhvnf; RMP ac: tdyfrufrJhtdyfaysmfpOfwGif &Sdaeaom "mwktdkif;,Gef;rsm;

ae&m,lrIonf ajymif;vJoGm;Edkifonf/ ajymif;vJ oGm;&onf/ xdkodkYajymif;vJjcif;rsm;onf

tm½Hkrsm;aMumifhom ajymif;vJjcif; jzpfí tm½Hkrsm;aysmufysufoGm;onfESifh EsL&Gefrsm;\ vQyfppf

Potential onf RMP odkYjyefa&mufum jyefwnfNidrfjyef\/ odkYjzpfí RMP ysufjy,fjcif;ESifh

ra&maxG;&ef owdjyKyg/ RMP ysufjy,fjcif; qdkonfrSm RMP zGJYpnf;yHkajymif;vJ½Hkr[kwf/

vHk;0ysufjy,fum rnfonfhtcg wGifrS jyefvnfjzpfwnfjcif; rjzpfawmhjcif;udk qdkvdkonf/

aoqHk;onfhtcgwGif RMP pwifysufjy,fonf/ RMP pwifysufjy,fjcif;onf Decomposition

ac: ykyfodk;aqG;ajrUjcif;\ tpjzpfonf/
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wpfenf;qdkaomf EsL&Gefrsm;tm;vHk;wGif RMP &SdaeorQ touf&Sifae onf[k tMurf;zsif;

qdkEdkifayonf/ odkYjzpfí EsL&Gef\ RMP onf aojcif;ESifh &Sifjcif;udk t"dyÜm,fzGifhonfh t&m[k

qdkvQif rrSm;/ wpfudk,fvHk;&Sd EsL&Gef rsm;wGif RMP &Sdaeonfudk &Sifaeoa&GU cHpm;rIjzifhrodEdkif/

aooGm;onfh w'*F? pkwdpdwfusonfhtcsdef w'*FwGifom um,uH&Sifu cHpm;csufwpfck &Edkif

ayvdrfhrnf/ &SifaepOfwGif RMP &Sdaejcif;twGuf odomaomcHpm;csuf r&Sdjcif;onf &ufuef;puf½Hk

rsm;wGif;&Sd &ufuef;pufrsm;teD;wGif tdyfMu&aom &ufuef;puf½Hk0efxrf;rsm;uJhodkYyif

tvHk;&mcsDaom &ufuef;pufwdk Y\ yGufavmnHatmif &ufvkyfaeonfhtoHrsm;onf

omrefvlrsm;tzdkY qlnHvSum tdyfí&p&mtaMumif;r&Sdaomfvnf; aeaeus? vkyfaeus

&ufuef;vkyfom;rsm;onf rnfonfhtoHrS r&SdouJhodkY &ufuef;pufrsm;Mum;wGif ESpfNcdKufpGm

tdyfpuf EdkifMuonfudk awGY&zl;onf/ qdkvdkonfrSm qufumqufum qufwdkuf Mum;ae&aom

Stimulus jzpfí 4if; Stimulus (vHIUaqmfrI) udk cËmudk,fu Response rvkyfawmhjcif;yifjzpfonf/

xdkenf;wlpGm raorcsif; qufum qufum tMum;r&Sd jzpfwnfaeaom RMP onf

&ufuef;oHuJhodkY Continuous & Continual Stimulus jzpfí 4if;aMumifjhzpfaom "mwffvdkufjcif;

(Stimulus) aMumifh jzpfaomcHpm;rIa0'em (Sensation)udk cËmudk,frS wkHYjyefjcif;rjyK odkYr[kwf

todtrSwfjyKum cHpm;jcif;rjyKawmhjcif;jzpfonf/ xdkYaMumifh RMP aMumifhcHpm;ae&aom

"mwfvdkufjcif;a0'emonf r&SdouJhodkY jzpf&onf/ vufawGYwGif RMP onf t&Sdw&m;wpfck

jzpfonf/ RMP onf EsL&Gef\ Axon wGif&Sdaom Potential udk&nfnTef;onf/ Soma \ Potential

udk r&nfnTef;/ 4if; RMP onf b0ifpdwfjzpfonf/ b0ifpdwf&SdaeorQ raoao;/ b0ifpdwf

onf pkwdpdwfjzpfonfESifh RMP ysufjy,fonf odkYr[kwf b0wpfck ed*Hk;csKyfonf/

Action Potential

vSKyf&Sm;rI jzpfpOfwGif armfwmEl&Gefrsm;onf Acetylcholine Neurotransmitter

ukdxkwfvkyfavh&dSonf/ ¤if; Ach rsm; Soma \ Ach vufcHcGufrsm;wGif ae&m,lvkdufonfESihf

Soma \rsufESmjyif&Sd tdkif;,Gef;0ifaygufrsm; yGihfvm\/ okdUjzpfí qkd'D,rfrsm; Soma cell

wGif,cifuxuf ykdrsm;vm\/ ,cifu Polarity onf tjyif (+) twGif; (-) jzpf&mrStwGif;wGif

tzkd"mwf (+) ykdrsm;vmaomaMumihf rl&if; Polarity onfajymif;jyefajymif;vJoGm;onfukd

owdjyK&efvkdonf/ pdwf0ifpm;p&mw'*Fonf Acetylcholine Neurotransmitter rsm; Soma
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\vufcHcGufwGif pwifuyfvdkufonfESihf yGifhoGm;aomqkd'D,rftdkif;,Gef;*dwfrsm;rSwpfqihf

uvmyfpnf;jyifyrS qkd'D,rftdkif;,Gef;rsm; Soma twGif;rSpwif0ifa&mufonhf w'*Fjzpfonf/

¤if;w'*FrSpí e*kd&Sdaeaom Soma \ Potential onf pwifajymif; vJonf/ Soma

wGif Axon tjzpf&SnfxGufoGm;onfh ae&m&Sdonf/ ¤if;onf Axon \vufarmif;&if; jzpfaom

jzefUa0vufarmif;\ vufarmif;&if; jzpfonf/ Axon \vufarmif;&if;onf tvkyfvkyfonf/

¤if;onf Soma twGif;&Sd "mwkvQyfppf ajymif;vJrIrsm; pwifjzpfay:onhfwdkifatmif Axon

twGif;&Sdtdkif;,Gef;\ jzefUa0vufarmif;twGif;&Sd Potential ukdtajymif;tvJ jzpfapjcif;r&SdyJ

xdef;xm;\/ jzefUa0vufarmif; Axon \ Potential onf RMP jzpfonf/

okdUjzpfí Acetylcholine onf Soma \vufcHcGufwGif ae&m,lvkdufonf ESihf Soma

\rsufESmjyif&Sdqkd'D,rftdkif;,Gef; *dwf0ifaygufrsm;yGifhum qkd'D,rftdkif;,Gef;rsm; EsL&Gef Soma

twGif;okdU0ifa&mufvmí Soma wpfckvHk; twGif;&SdvQyfppftpkta0;wkdU Potential tajymif;tvJ

&Sdvmaomfvnf; Soma rSpí jzefUa0vufarmif;\ t&if;ESihf Soma ESihf Axon pyfxm;aom

ae&monf Axon twGif;&Sdaeaom "mwkvQyfppfpka0;jcif; (RMP) tajymif;tvJ r&Sdap&ef

xdef;odrf;onfukd qkdvkdonf/

 Soma ESihf Axon wkdUawGUqHk&mjzefUa0vufarmif;&if;onf Soma rSplíxGufae

aomaMumihf ¤if;onfawmifylpm (Hill) uJhokdUyHkoP²mef&Sd\/ xkdUtjyif¤if;onf Soma twGif;&Sd

"mwkvQyfppfpka0;yHk (Potential) ukdrajymif;vJap&ef xdef;xm;jcif; okdUr[kwf Axon

ukdawhqufxm;ouJhokdU jyKrljcif;ukdpGJí (Hillock) [ktrnfac:onf/ (Hillock) onf Soma

ESifh Axon \awGUqHk&mjzpfonf/ Soma \rsufESmjyif&Sd Ach vufcHcGufrsm;okdU Ach rsm;ykdí

ykdívma&mufwG,fcsdwf ae&m,lonfESihftrQ ykdíykdírsm;aom qkd'D,rftdkif;,Gef; (Na+) rsm;onf

Soma twGif;okdU 0ifa&mufvmMuonf/ Hillock tay:wGif Soma twGif;&Sd "mwkvQyfppf

pka0;jcif;u tusdK;oufa&mufrI&Sdonf/

Soma twGif;&Sd Potential onftwkdif;twm wpfckxufjrihfwuf rsm;jym;vmygu Hillock

onf Axon rsm;rsufESmjyifrsm; Chemo *dwfrsm; jzpfonf/ qkd'D,rfESihf ykdwufpD,rf *dwfrsm;ukd

wpfckNyD;wpfck zGihfay;vdkufonf/ Soma twGif;wGif&SdaomvQyfppf Potential onf Soma twGif;&Sd

qkd'D,rftkdif;,Gef; yrmPay:wGif rlwnfaeonf/ Ach rsm; rsm;rsm; wG,fuyf vmaom Soma
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rsufESmjyif&Sd qkd'D,rftkdif;,Gef;*dwfrsm; yGihfvmMu&ef ykdíykdírsm;aom qkd'D,rftdkif;,Gef;rsm; Soma

twGif;okdU 0ifa&mufvmjcif;aMumihf Soma \ Potential jrihfwuf vm\/ jrihfwufvmaom

Soma \ Potential onf Hillock vdktyfonfh tedrfhqHk; Potential (Threshold Potential)

okdUa&muf&Sdvmaom tcg Hillock onf¤if;ESihf wpfqufwnf;&Sdaom Axon \rsufESmjyif&Sd

qkd'D,rftdkif;,Gef;*dwfrsm;ESihf ykdwufpD,rf tkdif;,Gef;*dwfrsm;ukd tpOfvdkuf zGihfay;vdkuf\/

tpOfvdkufzGihfay;vdkufaomaMumihf Axon \ Hillock ESihf teD;qHk;tydkif;rSpwifí Axon

\jyify"mwk ywf0ef;usif&Sd qkd'D,rf tkdif;,Gef;rsm;pGmonf Axon twGif;okdU0ifa&muf vmMuonf/

Hillock ESihfeD;pyf&m Axon t&if;ydkif;rS tpOfvkduf0ifa&mufvmaom qkd'D,rfrsm; aMumihf

yxrOD;qHk;aom qdk'D,rftdkif;,Gef;onf Hillock ESihfteD;qHk;jzpfaom qkd'D,rftkdif;,Gef; *dwfrS

pwif0ifa&mufvmonhf tcs defwGif Axon \ RMP pwifajymif;vJawmh\/ Ach

0ifa&mufvmcsdefonf tdrfrufrrufbJ tdyfaysmfaeonhftcsdefukd owd&yg/

tdrfrufrrufbJ tdyfaysmfae&mrS Edk;xírsufpd zGihfvkdufonfESihf vufcH &&Sdvkdufaom Photon

y&rmtPkjrLrsm;onf rsufvHk;twGif;okdU 0ifa&mufvmonfESihf wpfNydKifeuf jrifawGU&aom

½lyg½HkaMumihf Ach rsm;xGufvmNyD; EsL&Gef\ Soma \rsufESmjyif&Sd vufcHcGufrsm;wGif trsm;tjym;

wG,fuyf ae&m,lMuonfhtcg Soma \*dwfrsm;yGihfoGm;NyD; Soma twGif;okdU Na+ rsm;

rsm;pGm0ifvmMuonf/ xkdUaMumihf Soma \ Potential ajymif;oGm;onf/ Soma Potential

onftwkdif;twmwpfcktxd ajymif;vJvmaomtcg Hillock u¤if;ESihfwpfqufwnf;jzpfonhf

Axon wGif;rsufESmjyif&Sd Na+ ESihf K+ *dwfrsm;ukd tpOfvkdufzGihfay;onf/ Hillock ESihfteD;qHk; Na+

*dwfrSpí yxrOD;qHk; 0ifa&mufvmaom Na+ tkdif;,Gef;aMumihf e*kdtdyfaysmfaepOfwGif &SdcJhaom

RMP onfpwifajymif;vJ\/ b0ifpdwf pwifajymif;vJonfukd ygVdbmomjzihf b0*Fpve[k

qkdonf/ Axon wGif&Sdaom RMP pwif ajymif;vJ&mrS ykdíykdí rsm;aom Na+ rsm;onf Axon

twGif;okdU 0ifa&mufvmMuonfESihf xkd*dwfrsm;\ ywf0ef;usif&Sd Polarity onfajymif;vJoGm;onf/

twGif;wGif ,cifu (–) ,ck (+) jzpfoGm;onf/ þokdUjzpfpOf K+ *dwfrsm; pwiftvkyf vkyfum

K+ rsm; tjyifokdU jyefxGufMuonf/
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K+ *dwfrsm;onf zGihfydwfav;uefaom *dwfrsm;jzpfí Na+ *dwfrsm;rS Na+ rsm;

trsm;tjym;0ifaecsdefwGif K+ *dwfrsm;onf jznf;jznf;csif; yGihfaeqJjzpfonf/ okdUjzpfí Na+

rsm;pGm0ifa&mufvmum uvmyfpnf;twGif; Potential onf Polarity ajymif;vJonhftcsdef

a&mufaomtcg K+ *dwfrsm; &mEIef;jynhf yGifhonhftaetxm;a&mufojzihf uvmyfpnf; Axon

twGif;rS K+ rsm;onf Axon jyifyokdU jyefíxGufMujyefonf/ xkdjzpfpOf w'*FwGif

wpfae&mwnf;wGif Polarity  (2)rsdK; ajymif;oGm;onfukd owdjyK&efvkdonf/ Hillock zGihfray;rD

RMP tjzpf&Sdaeonf/ b0ifpdwftjzpf &Sdaeonf/ Hillock uvmyfpnf; zGihfay;onhftcgwGif

RMP pwifajymif;vJ\/ rajymif;vJrD Polarity onf tjyif (+) twGif; (-) jzpf\/ RMP

ukdtajccHí ykdírsm;vm aomtcg tjyif (-) twGif; (+) jzpfoGm;\/ xkdUaemuf K+ *dwfrsm;

yGihfoGm;í K+ trsm;tjym; Axon tjyifokdU jyefxGufoGm;jyefí Axon Membrane Polarity

onf e*kduJhokdU tjyif (+) twGif; (-) jzpfjyef\/
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Hillock \tvGef \tvGef \tvGef \tvGef \tvGef Axon \tpwGif qdk'D,rfESifhydkwufqD,rfrsm;\tpwGif qdk'D,rfESifhydkwufqD,rfrsm;\tpwGif qdk'D,rfESifhydkwufqD,rfrsm;\tpwGif qdk'D,rfESifhydkwufqD,rfrsm;\tpwGif qdk'D,rfESifhydkwufqD,rfrsm;

wpfvSnfhpDt0iftxGufjzpfpOfwpfvSnfhpDt0iftxGufjzpfpOfwpfvSnfhpDt0iftxGufjzpfpOfwpfvSnfhpDt0iftxGufjzpfpOfwpfvSnfhpDt0iftxGufjzpfpOf

Na+ *dwfrsm;ukd Hillock utpOfvdkufzGihfay;onfjzpfí Polarity ajymif;vJonhf jzpfpOfonf

Axon wavQmufwGif *dwftpOfvdkuf (+) jzpfawmh\/ okdUjzpfí Polarity ajymif;aomaMumihf

Axon twGif;wGif jzpfay:aom (+) tzkd"mwfrsm; rsm;jym;rIonf yHkwGif vuf0JrS vuf,mokdU

a&GUum a&GUumqufíqufí jzpfay:onf/ Axon twGif; Na+ rsm;jym;vmrIonf Hillock rS

Axon \tzsm;buf Synapses rsm;bufokdUa&GUum oGm;ouJhokdU jrif&rnfjzpfonf/

þjzpfpOfonf Synapses txda&mufoGm;onf/ Synapses wGif Na+rsm; rsm;vmonhftcg

Synapses rsufESmjyif Presynaptic Membrane &Sd Ca2+ *dwfrsm;xyfí yGihfonf/ Ca2+

*dwfrsm;rSwpfqihf Ca2+rsm; 0ifa&mufvmaom Vesicle rsm;wGifoGm;a&muf yl;aygif;csdwfqufonf/

Vesicle rsm;onf Presynaptic Membrane twGif;okdU yl;uyfaysmf0ifoGm;\/ Vesicle

wpfzufyGifhoGm;um Vesicle twGif;&Sd Neurotransmitter rsm;onf Synaptic cleft twGif;okdU

0ifa&mufoGm;awmhonf/
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qdk'D,rf*dwfonf a&S;OD;pGm jrefqefpGmyGifhí jrefqefpGmydwfNyD; ydkwufqD,rf*dwfonfqdk'D,rf*dwfonf a&S;OD;pGm jrefqefpGmyGifhí jrefqefpGmydwfNyD; ydkwufqD,rf*dwfonfqdk'D,rf*dwfonf a&S;OD;pGm jrefqefpGmyGifhí jrefqefpGmydwfNyD; ydkwufqD,rf*dwfonfqdk'D,rf*dwfonf a&S;OD;pGm jrefqefpGmyGifhí jrefqefpGmydwfNyD; ydkwufqD,rf*dwfonfqdk'D,rf*dwfonf a&S;OD;pGm jrefqefpGmyGifhí jrefqefpGmydwfNyD; ydkwufqD,rf*dwfonf

yGifh&mwGifvnf;aumif;? ydwf&mwGifvnf;aumif; aES;auG;onf/yGifh&mwGifvnf;aumif;? ydwf&mwGifvnf;aumif; aES;auG;onf/yGifh&mwGifvnf;aumif;? ydwf&mwGifvnf;aumif; aES;auG;onf/yGifh&mwGifvnf;aumif;? ydwf&mwGifvnf;aumif; aES;auG;onf/yGifh&mwGifvnf;aumif;? ydwf&mwGifvnf;aumif; aES;auG;onf/

ydkwufqD,rf*dwfonf pyGifh&mwGif wlaomfvnf; aES;auG;ojzifh qdk'D,rf*dwfydkwufqD,rf*dwfonf pyGifh&mwGif wlaomfvnf; aES;auG;ojzifh qdk'D,rf*dwfydkwufqD,rf*dwfonf pyGifh&mwGif wlaomfvnf; aES;auG;ojzifh qdk'D,rf*dwfydkwufqD,rf*dwfonf pyGifh&mwGif wlaomfvnf; aES;auG;ojzifh qdk'D,rf*dwfydkwufqD,rf*dwfonf pyGifh&mwGif wlaomfvnf; aES;auG;ojzifh qdk'D,rf*dwf

jyefydwfcsdefa&mufrSyif &mEIef;jynfhyGifhonf/jyefydwfcsdefa&mufrSyif &mEIef;jynfhyGifhonf/jyefydwfcsdefa&mufrSyif &mEIef;jynfhyGifhonf/jyefydwfcsdefa&mufrSyif &mEIef;jynfhyGifhonf/jyefydwfcsdefa&mufrSyif &mEIef;jynfhyGifhonf/

þuJhokdU Neurotransmitter Synaptic cleft twGif;okdU 0ifa&mufEdkifaponhf Presynaptic

Axon wGif;*dwfrsm;yGihfum ydwfum Na+ ESihf K+rsm; 0ifjcif;xGufjcif; jzpfpOfrsm;wGif Na+rsm;

rsm;jym;pGm0ifa&mufvmaom w'*Frsm;onf Ca2+rsm;\ *dwfrsm;yGifhvmap&ef taMumif;w&m;

jzpf\/ Axon twGif;okdU Na+rsm; rsm;rsm;0ifa&mufEdkifjcif; r&Sdygu Ca2+rsm; Presynaptic

Membrane okdU0ifa&mufEdkifjcif;r&Sdum Ca2+rygvQif Vesicle rsm;onf Membrane twGif;okdU

yl;uyfaysmf0if&ef rjzpfEdkif/ Neurotransmitter rsm;ukd Post-Synaptic Membrane rsufESmjyif&Sd

qdkif&mvufcHcGufrsm;qDokdU ykdUvTwfírjzpfEdkif/ Neurotransmiiter rsm;onf Post-Synaptic

Membrane \rsufESmjyifwGif&Sdaom qkdif&mvufcHcGuf (Receptor) rsm;wGif oGm;a&mufae&m,l

wG,fuyfvd kufonfE Si h f  Post-Synaptic Membrane \ rsufE Sm jyi fwGi f& S d  Na+

*dwfrsm;yGihfoGm;jyefonf/ xkdtcg Post-Synaptic Membrane \jyify "mwkywf0ef;usifwGif &Sdaom

ajrmufjrm;pGmaom Na+ wkdUonf  Post-Synaptic Membrane  twGif;ukd 0ifa&muf

vmMuonfjzpfí ¤if;bufjcrf; wGif Potential  ajymif;vJjcif; qufíjzpfonf/ Potential

ajymif;vJjcif;onf Synaptic Cleft xJwGifrjzpfygbJ Post-Synaptic Membrane wGif Potential

ajymif;vJjcif;qufwkduf jzpfay:apjcif;ukd Action [kac:onf/ xkd Action onf yxrEsL&GefrS
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o,faqmifvmaom owif;tcsufvufukd aemufEsL&Gef wpfckokdU qufíjzpfay:o,faqmif

oGm;apjcif;jzpfonf/ yxrEsL&Gefonf tdyf&mrSxí rsufpdzGihfvdkufonhf tcg jrif&onhf ½lyg½Hk\

aphaqmfrIaMumihf jzpfvQif ¤if;aMumihfxGufvmaom Ach rsm;onf ¤if;½lyg½Hk\ owif;tcsuf

tvufrsm;ukd vdkufavsmnDaxGpGm ukd,fpm;jyKrnf jzpfonf/ ½lyg½HktrsdK;rsdK; tm½HktrsdK;rsdK;wkdU

tay:wGif vdkufíxkwfvkyfxGuf&Sd vmaom Neurotransmitter OD;a&trsdK;tpm; yrmPwkdU

rwlnDMuacs/ odkUjzpfí ,ckOyrmwGif ygaom Ach onfOyrmyg twdkif;tdyf&mrS xxcsif;

jrifawGU&aom ½lyg½Hk\ aphaqmfrlaMumihfxGufvmaom Neurotransmiiter jzpfav&m ¤if;½lyg½Hk\

aphaqmfrlonf rsufvHk;\taemufbuf&Sd tqihfqihfaom EsL&Gef tm½HkcHt*Fgrsm;ukd

qihfuJqihfuJaphaqmf&mwGif Ach onfqkdif&m EsL&Gefrsm;\ Soma rsm;wGifoGm;a&muf

wG,fuyfMujcif;jzihf EsL&Geftcsif;csif; jyify"mwk ywf0ef;usifajymif;vJjcif;jzpf&mrSwpfqihf

aemufwpfbufwGif awhquf½Hkom awhqufxm;aom aemufxyfEsL&GefvufcHvufarmif;

Dendrite xJwGif qufvufí"mwk ywf0ef;usifwGif ajymif;vJrIrsm; jzpfapjcif;ukd Action

jzpfapjcif;[kac:onf/ ¤if; Action ukdjzpfapaom Na+ rsm;\ a&mufvmjcif;aMumihf jzpfay:aom

Polarity ajymif;vJrIukd Potential ajymif;vJrI [kac:NyD; EsL&GefwpfckrS wpfckokdU Potential

ajymif;vJjcif;ukd vufqihfurf; jzpfaponf/ Action ukd ¤if; polarity a&GUvsm;ajymif;vJ jzpfpOfu

jzpfaponhftwGuf Axon wGif Na+ rsm;0ifa&muf a&GUvsm;jcif;aMumihf jzpfvmaom Potential

rsm;ukd Action Potential [kac:onf/
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Hillock wGif Potential ajymif;vJrIonf ¤if;\ Threshold Level okdU a&mufonhftcg

Axon twGif;&Sd Hillock üteD;qHk;wGif &Sdaom Na+ *dwfrSpí vuf,mbuftpGef; Synaptic

terminal txdtwef;vdkuf zGihfay;jcif;aMumihf Axon wGif Na+ jrihfwufvmrIonf Presynaptic

terminal tqHk;ukd a&muf&Sdum Ca2+ *dwfrsm;ukd zGihfay;NyD; Neurotransmiiter rsm;xkwfay;jcif;

vkyfief;NyD;onhf tcg Presynaptic twGif;&Sd K+ *dwfrsm;onf jyefydwf&ef aES;auG;ojzihf Axon

onf RMP ukdjyefa&mufoGm;NyD;jzpfonfhtcsdefwGif K+ *dwfrsm;u &mEIef;jynhf  rydwfao;ojzihf K+

xyfxGuf&if; xyfxGuf&if; Axon \ Potential taetxm;onf K+ rsm;qufxGufae

aomaMumihf RPM \atmufokdUyif usaom –70 mv avmuf – 80 mv cefUtxd usqif;

oGm;awmhonf/ Hillock u pwiftvkyfvkyfcsdefrSpí Axon wGif Na+ rsm;vmjcif;onf

wufvmvkduf jyefusoGm;vdkuf e*kdyrmPxufyif avsmUenf;oGm;vdkufjzihf jzpfaeonf/

¤if;ukd *dwfvdkuf Na+wufusrItaetxm;& MunhfvQif

yHkwGifawGU&ouJhokdU *dwf (A) \ywf0ef;usifwGif Na+ jrihfwuf vmjcif;aMumihf Axon \

xkdae&m&Sd Polarity ajymif;vJoGm;jcif;ukd &nfñTef;í Depolarization jzpfonf[kac:onf/ ¤if;

Depolarization onf K+ rsm;tjyif xGufukefjcif;aMumihf tzkd"mwftaygif; jyefí
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usqif;vmjcif;aMumihf Polarity jyefajymif;jyefí¤if;ukd Repolarization [kac:onf/ Repolarize

jzpfvmaom Potential onfe*dk&Sd jzpfaomtajccH RMP xd usqif;a&muf&Sdonhfwdkif K+

*dwfrsm;onf aES;auG;pGm ywfaepOfjzpfí K+ rsm;qufvuf xGufaeaomaMumihf RMP \

atmufukda&mufonftxd qufwkduf yxrqHk; 0ifa&mufvmaom tm½HkaMumihf jzpfvmaom

"mwkajymif;vJrIonf xkdtm½Hk\t&SdefaMumifh RMP atmufokdUusHKUí0ifoGm;jcif;ukd t*Fvdyfvkd

Hyperpolarization [kac:onf/ ygVdwGif w'g½Hk[kqkdonf/ w'g½Hkonf tcsdefumvwpfckMum

jzpfay:\/ w'g½Hk\ t"dyÜm,fonf ¤if;ukdaphaqmfaom tm½Hk\t&Sdefukd,lí acwåqufí

oGm;jcif;jzpfonf/ þw'g½HkESihf a&mNyD;aemuf jzpfay:vmaom tm½HkwkdU ra&maxG;&efvdkonf/

EsL&Gef\ Soma wGif Acetylceholine Neurotramsmitter wavQmuf wG,fuyfonfh

tcsdefrSpí Soma wGif Potential tajymif;tvJjzpfonf/xkdrSwpfqihf Hillock \ Threshold

level okdUa&mufaomtcg Hillock u Axon \*dwfrsm;ukd zGihfvkdufí Axon wavQmuf Na+

rsm; rsm;vmrI okdUr[kwf taygif;tzkd"mwf Potential jrihfwufvmrIonf rsufvHk;ukd Oyrmay;vQif

rsufvHk;\ &ufwem (Retina) xJwGif&Sdaom Rods ESihf Cones rsm;ukd jyifyrS ½lyg½HkrS

uefxGufvmaom Photon rsm;u0ifa&mufwkdufckdufonhftcg Rods ESihf Cones rsm;wGif

e*kd&Sdaeaom tr"mwfaqmifonfh vQyfppf Potential onf Photon rsm;rSjyKwfxGuf vmaom

Electron rsm;aMumihf tr"mwfykdí rsm;vmonf/ ¤if;ukd Rod Hyperpolarization [kac:onf/

Rods ESihf Cones rsm; Hyperpolarization jzpfvQif ¤if;wkdUESihfwGJqufaeaom Bipolar uvmyfpnf;

EsL&Gef ESihf 'if;'½dkufwkdUwGif e*kdu&Sdaeaom Neurotransmitter rsm;xkwfvTwfrI &yfwefUoGm;onf/

e*kd&S daeaom Neurotransmitter rsm;onf Inhibitor ac:vQyfppf Potential

tajymif;tvJukd rjzpfap&efwm;jrpfaom GABA ESihf Glycine uJhokdU aom Neurotransmitter

rsm;jzpfMuí Rods ESihf Cones rsm;wGif Hyperpolarize jzpfum ¤if; Neurotranmsitter

rsm;xkwfvkyfjcif; &yfwefUoGm;aomtcg ¤if; Rod ESihf Cone wkdUESihf Synaptic Connection tm;

qufoG,fxm;aom Bipolar EsL&Gefrsm;onf ¤if;wkdUe*kd&yfwnfaeaom RMP t0if Level

rSjrihfwufoGm;um Depolarize jzpfawmhonf/ Bipolar onfvnf; Depolarize jzpfaom

rsufvHk;xJrS Bipolar Cell rsm;onf Action Potential jzih fqufoG,fjcif; r&S dacs/

¤if;onf¤if;wGif&Sdaom Resting Membrane Potential \ RMP Level rSjrifhwufoGm;aom

Graded Potential ukdomoHk;í aemufxyfEsL&Gefrsm;ESihf qufoG,fNyD; rsufpdwGifqufoG,fyHkwGif

Bipolar Cell rsm;onf Ganglion Cell  ac:uvmyfpnf;rsm;okdU Synapse qufoG,fjcif;r&SdbJ
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Amacrine Cell ac: GABA ESihf Glycine inhibitor rsm;ukdxkkwfay;onfh Cell rsm;rSwpfqihf

Ganglion Cell rsm;ukd qufoG,fonfvnf;&Sdonf/ Rods ESihf Cones rsm;rS0ifvmaom

Hyperpolarization onf amacrine Cell \ neurotransmitter xkwfvTwfjcif;ukd

&yfwefUaponf/ okdUjzpfí Bipolar Cell rsm;rS Graded Potential onf Ganglion cell

rsm;okdUa&mufonfhtcg Ganglion cell rsm;wGif Depolarization jzpfonf/ Ganglion Cell

rsm;wGif Axon jzefUa0 vufarmif;rsm;&Sdí ¤if; Axon rsm;wGif Action Potential jzpfay:\/

Axon rsm;onf Ganglion Cell wGJrsm;rSwpfqihf twGJvdkuf "mwfBudK;tpnf;rsm;uJhokdU yl;wGJvsuf

Optic Disk ac:rsufvHk;tdrf\ aemufaygufrSwpfqihf OD;aESmuftwGif;&Sd Thalamus \aemufbuf

ab;wpfzuf wpfcsufpDrS 0ifa&mufoGm;onf/

þjzpfpOfukd avhvmMunhfygu jyify½kyf0w¦KwkdUukd ½kdufcwfí jyefuefxGufvmaom Photon

wkdUonf rsufvHk;tdrftwGif;okdU 0ifa&mufvmMu&m rsufvHk;tdrf\twGif;&Sd &ufwem (Retina)

\twGif;&Sd Rods ESihf Cones rsm;ukd ½kdufcwfvkdufaomtcg Rods ESihf Cones rsm;wGif Photon

rS Electrons rsm;jyKwfxGufrIrsm;í Rods ESihf Cones rsm;twGif;wGif &Sdvufp RMP onfykdí

tr"mwfrsm;oGm;\/

xkdokdUjzpfcsdefwGif Amacrine cell wkdUu GABA ESihf Glycine wkdUukd xkwfvTwfjcif;

&yfwefUoGm;onf/ xkdUaMumihf Rods ESihf Cones rsm;ESihf Bipolar Cell wkdU\ Synaptic Connection

rsm;wGif Inhibitory Neurotransmitter rsm; r&Sdawmhí Bipolar Cell onf Depolarize

jzpfoGm;\/ Bipolar Cell wGif Action Potential rjzpf/ Bipolar Cell twGif;wGif&Sdaom Potential

onf Gradient jrihfwufoGm;onfomjzpfonf/ Bipolar Cell twGif;okdU Na+ rsm;ykdí 0ifvmonf/

Bipolar Graded Potential  aMumifh Ganglion Cell rsm;onf Axon &Sdí ¤if;\ Axon rsm;wGif

Action Potential jzpf\/ Action Potential ü xkd Ganglion Cell \ Axon t&if;rS Thalamus

txdwpfaMumxJ jzpf\/ okdUjzpfí wpfykdif;pDydkif;Munhfaomf rsufvHk;xJokdU 0ifvmonhf ½lyg½Hkukd

ukd,fpm;jyKonhf Photon ½kyf0w¦Krsm; 0ifvmMujcif;jzpfonf/

¤if;½kyf0w¦Krsm;onf Rods ESihf Cones rsm;[ktrnf&aom pu©Kyom' tMunfESihf

xdawGUrIjzpfay:onfukd zó[kqkdonf/ Photon rsm;ESihf Retina xJrS Rods ESihf Cones

rsm;xdawGUrIjzpfonfESihf Photon rsm;rS Electron rsm;jyKwfxGufum Rods ESihf Cones Cell rsm;wGif

Hyperpolarization jzpf\/ Hyperpolarization qkdonfrSm Rods ESihf Cones Cell rsm;wGif

e*kd&Sdaom Resting Membrane Potential onf Photon pwif0ifa&muf wkdufrdonhf tcsdefwGif
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pwifajymif;vJonf/ Photon 0ifrwdkufrDwGif Rods ESihf Cones wkdUonf ¤if;wkdU\ Resting

Membrane Potential wGif&SdaeNrJjzpf\/ rnfonhft&m0w¦K ½lyg½HkukdrS rjrif&onhftcg Rods

ESihf Cones Cell rsm;onf Resting Membrane Potential wGif&Sdaeonf/ ½lyg½Hkwpfckukd

awGUjrifonfESihf ¤if;½lyg½Hkpu©KrS uefxGufvmaom Photon rsm;onf Rods ESifh Cones

ukdvma&muf wkdufrdonfESihf Rods ESihf Cones wkdU\ RMP pwifajymif;&onf/ Rods  ESihf

Cones wkdU\bmrS rjrifonhftcsdefwGif&Sdaom Resting Membrane Potential onfrsufpd

tm½HkaMumrsm;tajccH&SdaeNyD;jzpfaom vQyfppf Potential jzpfonf/ ¤if;onfvQyfppf jzpfonfjzpfí

rsufpdxJwGiftajccH"mwfvdkuf cH&rIa0'emrsm; &SdaeNyDjzpfonf/

tajccHe*kd&Sd Resting Membrane Potential aMumihfcH&jcif; a0'emonf b0ifpdwf

jzpfonf/ Photon rsm;0ifa&mufwkdufrdonhftcg xkdb0ifpdwfonf pwifajymif;vJonf/ ¤if;ukd

b0*Fpve[kac:onf/ b0ifpdwfonf -70 mv cefUom&Sdí ¤if;aMumihfjzpfaeaom "mwfvdkufcH&rI

a0'emukd odomrIr&Sd aomfvnf; Photon rsm;vma&muf wkdufcwfonhftcg Hyperpolarization

jzpfonfhtwGuf e*kd&SdvQyfppfxuf ykdírsm;jym;aomvQyfppf pka0;rItMudrfa& rsm;vmonhftcg

vQyfppf "mwfvdkufcH&rIonf e*kd(b0if)xuf ykdícHpm;rI ay:vGifvmonf/

¤if;cHpm;rI Sensation a0'emukd uREkfyfwkdUujrifonf[k bmomjyef vkdufonf/ Interpret

vkyfvkduf\/ Photon rsm;vm½kdufcwfí a0'emonf jzpfonf[k rawG;rdawmh/ obm0w&m;

twdkif; ajym&vQif jrif&jcif;onf a0'emyifjzpfonfukd odyÜHwGifvnf;awGU&onf/ xkda0'emonf

zó[lonfh ½lyg½HkrSudk,fpm;jyKvmaom Photon rsm; Rods ESihf Cones rsm;ukd 0ifwkduf awGUxdonhf

tcsdefwGifpwifonf/ þokdUrsufvHk;twGif; vQyfppf"mwfrsm; jrihfwufum "mwfvkduf

cH&rIjrifhwufvmjcif;udk a0'em[lí rrSwf,lonfjzpfap? rSwf,lonfjzpfap rsufvHk;wGif Rods

ESihf Cones rsm;omxGufrI "mwfvdkufjcif; 'Pfukdukd ykdícHMu&onf[k odyÜHtaxmuftxm;

rsm;t& awGU&onfjzpfonf/ xkd"mwfvdkufjcif; a0'emonf vQyfpD;aMumif;rsm;jzpfí Rods ESihf

Cones rsm;rS vQyfppfajymif;vJrIrsm;onf Bipolar Cells rsm;okdUvnf;aumif; Bipolar Cells

rsm;rS Ganglion Cell rsm;okdUvnf;aumif; Ganglion Cell rsm;\ Axon rsm;rSwpfqihf Thalamus

okdUqufumqufum jzpfay:jcif; vQyfppful;jcif;rsm;onf qufíqufíjzpfonfrSm tMum;r&Sd/

wpfckNyD;wpfck? wpfckNyD;wpfck qufwkdufjzpfjcif;udkawGU&rnfjzpfonf/ vQyfppfpD;aMumif;wkdU\

oabmonf a&SUokdUpD;oGm;onfESihf aemufua&mufESihf NyD;jzpfonf/ cGufwpfcGufxJrSa&ukd

aemufwpfcGufxJ ajymif;xnhfouJhokdU 'kwd, cGufxJokdU eJeJa&mufvQif yxrcGufwGif eJeJ
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avsmhonf/ 'kwd,cGufxJ tukefa&mufvQif yxrcGuf wGifbmrS rusefouJhokdU wpfae&mrS

wpfae&mokdU pD;qif;wwfaom vQyfppfwkdU\ obm0aMumihf rsufvHk;\ Rods ESihf Cones rsm;rS

pwifpD;qif; jzpfay:aom vQyfppf"mwf (Potential) onf Thalamus okdUqufwkduf pOfqufrjywf

tMum;r&Sd pD;qif;oGm;awmh\/ xkdUaMumifh ½lyg½HkrS vmaom Photon rsm;\ 0ifa&mufwdkufrdrI

aMumihf jzpfay:vmaom vQyfppf pD;aMumif;onf Rods ESihf Cones rsm;rSpí vrf;aMumif;

wavQmufvHk;&Sd Bipolar Cell rsm; Ganglion Cell rsm; Ganglion Cell \ Axon rsm;wavQmufvHk;

"mwfvdkufapawmhonf/ þuJhokdU "mwfvdkufrIa0'emonf "mwfvdkufcH&aom cHpm;rI a0'emudk

jzpfay:aponf/ "mwfvdkufcH&aom cHpm;rIa0'emonf ajconf;? vufonf;uJhokdU rmaMumonhf

tm½HkzGJUpnf;yHka0'emrsm;twGuf rodomEdkifvSacs/ okdU&mwGif EsL&GefuJhokdUaom Axon uJhokdUaom

El;nhHvSonfh zGJUpnf;yHk twGufrI cHpm;rI Sensation &Sdonf/

cËmukd,f&Sd tjcm; Cell rsm;ukd yl;wGJxm;aom Tissue rsm;aygif;í jzpfvmaom Muscles

rsm;\ zGJUpnf;yHkonf EsL&Gef\zGJUpnf;yHkrsm;pGmxuf Murf;wrf;aomaMumifh tjcm;aom Cell rsm;?

Tissue rsm;? Muscle rsm;wGif vQyfppfpka0;rI jzpfay:cJhygvQifvnf; rnfokdUrS cHpm;&rnfr[kwfacs/

,ckrl EsL&Gefrsm;jzpfaom Rods ESihf Cones, Bipolar Cell, Ganglion Cell ESihf ¤if;\

Axon? Thalamus wkdUonf Photon jzpfay:aomvQyfppftm; tajymif;tvJjzpfrI\

a0'emukdaumif;pGm cHpm;&onf/ xkdcHpm;rIudk jrifodpdwf[k bmomjyefonf/ xkdcHpm;rIukd jrifjcif;[k

bmomjyefonf/ xkdUaMumihf jrifodpdwf[k &nfñTef;ajymqkdaompdwfonf vQyfppfajymif;vJ

rIaMumihfcHpm;&aom a0'emomjzpfonf/ jrifonhft&m0w¦K ½lyg½Hkukd jrifonf jzpfap cHpm;&rnfrSm

a0'emyifjzpfonf/ vQyfppftajymif;tvJrsm; jzpfrIaMumihf cHpm;&rnhf "mwfvdkufjcif;cHpm;&onhf

a0'emyifjzpfonf/ i,f&G,fEkysdKaom tm½Hkrsm;ukd awGUvQifvnf; pu©K0w¦K\ Retina rSpí

vQyfppftajymif;tvJ rsm;aMumihf jzpfay:aoma0'em (Sensation) jzpfukdjzpfaprnfyifjzpfonf/

£Xm½Hkjzpfap? tedXm½Hkjzpfap? rsufvHk;u &onfrSm "mwfvdkufjcif; cH&aom a0'emomvQif

jzpfawmhonfukd odyÜHuqkdonf/ okdUjzpfí zóypö,m a0'emqkdonfukd ykdíem;vnfvmonf/

Thalamus onfOD;aESmuf\ tv,fyd kif;wGif wnf&S donf/ ¤if;ukd Myelin Sheath

rygaomrD;ckd;a&mif EsL&Gefrsm;jzihf zGJUpnf;xm;onf/ ¤if;onf MuufOvHk;cefU&Sdum ESpfvHk;wGJ

b,fnm&Sd\/ rsufvHk; Retina rSvmaom Optic Nerve rsm;onf rsufvHk;\ aemufwGif Crossing

jzpfMuum Thalamus twGif;okdU Thalamus \taemufbuf ab;wpfzufwpfcsufpDrS

0ifa&mufonf/ rsufvHk;\ Optic Nerve rsm;0ifa&muf&m Thalamus tydkif;ukd Lateral
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Geniculate Nucleus [kac:onf/ Optic Nerve (2)tkyfpk Crossing jzwfoGm;&mxd&mukd Optic

Chiasm [kac:onf/

Thalamus rStxGufwGif Optic Nerve rsm;onf Optic Radiation [kac:aom Nerve

rsm;tjzpf xGufoGm;um ¤if; Optic Radiation Nerve rsm;onf OD;aESmuf\aemufydkif;&Sd Primary

Visual Cortex okdU0ifa&mufonf/ Thalamus okdU Optic Nerve rsm;rSa&muf&Sdvmaom

vQyfppf"mwfjrihfwufrI ajymif;vJrIrsm; (Action Potential) onf Ganglion Axon rS Thalamus

xHokdU wpfNydKifeuf wpfBudrfjzpfay:onf/ Action Potential onf Thalamus wGifyif &yfroGm;bJ

vrf;aMumif;qufxm;onf/ qufíqihfuJqihfuJqufí "mwfvdkuf\/ vQyfppfpD;\/
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Thalamus rSxGufvmaom Optic Nerve onfOD;aESmuf\ aemufbuf&Sd Primary Visual

Cortex okdU0ifa&mufqufoG,f\/ Primary Visual Cortex [krSwfqkdavh &SdMuonfh V1

ESihfwpfqufwnf; OD;aESmufEsL&Gefrsm;onf V2 [kac:NyD; V2 onf0ifa&mufvmaom pu©Ktm½Hk\

yHk&dyfukd rSwfom; odrf;qnf;rnhfae&mjzpfonf/ V2 ESihfuyfvsufonf V3 jzpfNyD; V3 onf

0ifa&mufvmaom ½lyg½Hkpu©K\tvSnhf? 'D*&D (Orientation ESihf Angles) ukd rSwfwrf;jyK

wGufcsufay;onfh V3 ESifhuyfvsufonf V3A [kac:NyD; V3A ae&mwGif jrif&aom ½lyg½Hkpu©K\

vSnhfxm;&m Direction ESihf a&GUvsm;rIrsm;ukd rSwfwrf;jyKay;onf/ V3A ESihf uyfvsufae&monf

V7 [kac:aom V7 onf ½lyg½Hk\ (2) jcrf;&Sdr&Sdukd wGufcsufrSwfwrf; wifay;onf/

zórS pvkdufaom vQyfppfa0'emonf Primary Visual Cortex \ V1 rS V2 , V2 rS V3

, V3 rS V3A, V3A rS V7 okdUqufí "mwfvdkufaom Action Potential ukdjzpfaponf/ aemufqHk;

V7 xGuf&Sdvmaom Action Potential onf em;\ taemufem;wGif&Sdaom V5 ae&mwGif

½lyg½Hk\aemufwGif qufvufa&GUvsm;aeaom Direction OD;wnf&m owif;tcsuftvuf

wGufcsufEdIif;,SOf rIrsm;ukd aumuf,lum i,fxdyfcef;wGif&Sdaom OD;aESmufae&mwGif vnf;aumif;

½lyg½Hk\ tedrhftjrifhwnfae&m MunhfolESihf tuGmta0;wkdUESihfqkdifaom Potentiation

rsm;ukdqufvufjzpfonf/ ¤if;jzpfpOfukd tay:vrf;aMumif;jzpfpOf Dorsal Pathway Process

[kac:onf/ wpfzef V1 okdUa&muf&Sdvmaom Action Potential onf V2 ukdom Action Potential

jzpfap½Hkomru V1 \nmbuf ,Gef;,Gef;wGif V2  ESihf V3 wkdUNyD;onhfaemuf &Sdaeonhf V4D

ac:ae&mwGif ½lyg½Hk\tqif; ta&mifwkdUtm;vnf;aumif; yHkoP²meftm;vnf;aumif;?

tao;pdwfa&GUvsm;rI vIyf&Sm;rIrsm;tm;vnf;aumif; vkyfudkifay;onhf tydkif;ukdyg Action Potential

jzpfapum wGufcsufay;aponf/ xdkUaemuf xkd'kwd, Potential onf em;&Guf\ tay:em;

twGif;cef;wGif&Sdaom OD;aESmuftay:tydkif;wGif txl;ojzihf rsufESmukdoGm;í ppfay;onf/ þtydkif;

Facial Recognition Area [kac:onf/ FRA ukd jzwfoef;NyD;vQif ¤if; Action Potential

onfqufum ½lyg½Hkonf xif&Sm;vQif Amgydala ESihf Hippocampus udkvnf;aumif;

wpfNydKifeufrSmyif Prefrontal Cortex okdUvnf;aumif; qufvufí Action Potential

ukdjzpfapum Prefrontal Cortex wGif&Sdaom qdkif&mXmeae&mwGif NDA zGJUpnf;yHktopf

jzpfaponf/
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Facial Recognition Area bufrSvmaom Action Potential vm&m vrf;aMumif;ukd

Ventral Pathway [kac:onf/ Dosal Pathway ESihf Ventral Pathway tay:vrf;ESihf

atmufvrf; ESpfvrf;pvHk;rSvmaom Action Potential rsm;onf ½lyg½Hk\ xif&Sm;rI y&dwåm½Hk?

twdy&dwåm½Hk r[Eåm½Hk twdr[EÅm½Hk jzpfrIay:wGifrlwnfí xif&Sm;ygu Amgydala ESihf

Hippocampus rsm;qDokdUyg wpfqufwnf; Action Potential jzpfapNyD; wpfNydKifeufyif Prefrontal

Cortex wGif NDA zGJUpnf;yHkjzpfay:onf/ zórSpaom vQyfppf"mwf tajymif;tvJrsm;onf

Prefrontal Cortex txd qufwkduf jzpfqJjzpfonf/ zórSpí jzpfay:aom jrifodpdwf[lonhf

vQyfppf"mwfvdkuf cH&jcif;a0'em onf Prefrontal Cortex  okdUa&mufvQif ¤if;vQyfppfpGrf;tifukd

oHk;í NDA zGJUpnf;yHkrsm;tjzpf wnfaqmufvkdufaomaMumihf Action Potential vQyfppf

pD;qif;rIwpfck NyD;qHk;oGm;\/ okdU&mwGif Amgydala ESihf Hippocampus wkdUonf ¤if;wkdUxHwGif

Action Potential jzpfay:onfESihf Hippocampus onf a&&SnfrSwfÓPf\ Explicit ESihf Implicit

Memory rsm;rS ,ck topf0ifa&mufvmaom ½lyg½HkESihfoufqkdif ywfoufrI&Sdonfh qkdif&myHk&dyfrsm;?
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yHk&dyfEG,frsm;ukd qGJxkwfum Prefrontal Cortex wkdYquffí ay;ykdUaeaomaMumihf rsufvHk;pu©K

0w¦KwGif Photon ESihf Retina &Sd Rods ESihf Cones rsm;awGUqHkí jzpfay:aom pu©K0w¦KESihf pu©Kyóm'

awGUqHkjcif;zóaMumihf jzpfay:vmaom vQyfppf Potential rsm;ajymif;vJjcif;\ tusdK;quf

vrf;aMumif; wavQmufvHk;&Sd Neuron tm½HkcHt*Fgrsm;ukd "mwfvdkufjcif; jzpfaponf/

qufwkdufqufwkduf tMum;r&Sdjzpfay:&m ,ck Hippocampus rS Potential Cortex okdU

qufwkdufay;ykdUvmaom ,cifyHk&dyfESihf yHk&dyfEG,fwkdU\ udk,fpm;jyK Action Potential rsm;onf

Prefrontal Cortex wGifqufí "mwfvdkufrI Sensation ukday;ae\/ "mwfvdkufcH&aom

a0'emonf jrifodpdwfjzpfí jrifodpdwfukd o½kyfcGJMunhfrnf/
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tcef; (5)
twGif; tm,wersm; zGJYpnf;yHkESifh

yl;aygif;tvkyfvkyfyHk

rsufvHk; (pu©K0w¦K)

rsufvHk;\ zGJYpnf;yHkudkMunfhvQif rsufvHk;\ a&SUwnfwnfhrSMunfhaomtcg aumfeD,m

(Cornea) ac: rsufMunfvTmudkawGY&rnf/ Cornea onf Iris ac: uGif;yHkpHMuGufom;0dkif;wdkY

tay:,HrS umuG,fay;xm;jcif;jzpfonf/ Cornea onf rsufvHk;wpfvHk;vHk;udk vTrf;NcHKzHk;tkyf

xm;ay;aom Sclera (puvm&m) ac: umuG,fa&;tum (Protective Sclera) ESifh wpfqufwnf;

jzpfonf/ Iris \ wpf0dkufay:odkY a&muf&Sdvmaom Sclera \ tydkif;udk Cornea [k ac:jcif;

jzpfonf/ Sclera \ tay:wGif rsufvHk;\ OD;wnf&m tvSnfhtajymif; vnfvdkufjcif;rsm;udk

aqmif&Gufay;onf/ Eye Muscle ac: rsufvHk;MuGufom;rsm;jzifh qdkif;xm;onf/ rsufvHk;MuGufom;

rsm;udk Motor Neuron rsm;u xdef;ausmif;vIyf&Sm;ay;onf/

 

Cornea \atmufwGif Iris &SdNyD; Iris onf tjym;0dkif;yHkpHr[kwf/ uGif;yHkpHjzpfonf/

tv,fA[dkwGif taygufygonf/ 4if;taygufudk Pupil [kac:onf/ Pupil onf Iris \

tv,fA[dkrS taygufjzpfonf/ 4if; Pupil ac: taygufrS Photon rsm; 0ifa&muf
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vmEkdifjcif;jzpfonf/ Iris onf MuGufom;uGif;jzpfí Pupil udk usHKUEdkifcsJUEdkifNyD; us,fEdkifonf?

usOf;Edkifonf/ Pupil onf Photon t0ifrsm;vmvQif usOf;oGm;onf/ Photon t0ifenf;vQif

us,fay;onf/ þvkyfief;udkvnf; OD;aESmuf\ Visual Cortex rSvmaom Action Potential

rsm;u Iric ESifhqufaeaom Eye Muscle rsm;rS wpfqifh upm;um ajymif;vJay;onf/

Iris onf tvif;a&mifvHkavmufvQif yHkrSeftaetxm;wGif rusOf;rus,f&SdaeNyD;

tvif;a&mif pl;&Sjyif;xefonfh ½lyg½Hkrsm;udk awGYjrif&onfh tcg Pupil udk usOf;ay;jcif;jzifh

½lyg½Hkudk xif&Sm;pGm yHkazmfí &½Hkjzpfaom Photon rsm;udkom vufcH&efjzpfonf/ nbuf odkYr[kwf

tarSmifxktwGif; aeonfhtcsdefwGif tvif;a&mif (tmavmu) Photon ta&twGufonf

vGefpGmenf;yg;ojzifh Pupil udk tus,fqHk;csJUí zGifhxm;jcif;jzifh ½lyg½Hkudk azmfonf/

Iris, Pupil \ aemufuyfvsufwGif Lens ac: rSefbDvl;&Sdonf/ rSefbDvl;onf

0ifa&mufvmaom Photon rsm;udk Diffraction ac: vrf;aMumif;auG;nGwf apjcif;jzifh rsufvHk;\

twGif;rsufESmjyiftvTm jzpfaom &ufwDem (Retina) ay:wGif pkpnf;um 0ifa&mufwdkufrd

aponf/ rSefbDvl;onf 0ifa&mufvmaom Photon rsm;udk pkpnf;ay;vdkufouJhodkYjzpfapNyD;

Retina tm; pkpnf;um 0ifa&mufwdkufrdapaomaMumifh Photon rsm;onf Retina twGif;odkY

xdk;azmuf 0ifa&muf&ef vdktyfaom zdtm; (Pressure)udkyg &&Sdaponf/

Retina onf rSefbDvl;ESifh a&SUbufwGifwGJqufum rsufvHk;\ twGif;rsufESmjyiftjzpf

yl;aygif;zGJYpnf;xm;onf/ Retina \ zGJYpnf;yHkudk Rods ESihf Cones ac: tom;rsm; (Proteins)?

Cell ac: uvmyfpnf;rsm;? Horizontal Cell ac: uvmyfpnf;rsm;? Amacrine Cell ac:

uvmyfpnf;rsm;? Ganglion Cell ac: Neuron rsm;jzifh tqifhqifhyl;wGJ zGJYpnf;xm;NyD; Retina

\ tay: ,HtvTm\rsufESmjyif atmufem;rSuyfí Ganglion Cell rsm;\ jzefYa0vufarmif;

Axon rsm;onf 0g,mBudK;txkyfBuD;rsm;ozG,f yl;wGJum Thalamus \ Lateral Geniculate

ac: Thalamus \ taemufbuf ab;wpfzufwpfcsuf&Sd0ifayguf (2)ckrS Thalamus twGif;odkY

0ifa&muf\/ Ganglion Cell rsm;\ Axon 0g,mBudK;xkyfrsm;onf b,frsufvHk;rSwpfxkyf?

nmrsufvHk;rS wpfxkyfxGufvmMuum uefYvefYjzwfawGYqHkum wpfckESifhwpfck ryl;aygif;bJ

uefYvefYjzwfí qufvufxGufcGmvmum b,frsufvHk;rSvmaom Axon 0g,mBudK;xkyfonf

Thalamus \ nmbufjcrf;odkY 0ifa&mufNyD;? nmrsufvHk; rSvmaom Axon 0g,mBudK;xkyfonf

Thalamus \ b,fbufjcrf; odkY 0ifa&mufonf/
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rsufvHk;rSvmaom Axon 0g,mBudK;xkyfrsm;udk Optic Nerve [kac:onf/ nmrsufvHk;\

Optic Nerve ESifh b,frsufvHk;\ Optic Nerve ESpfckqHkonfh jzwfoef;aom uefYvefYjzwfonhf

rsufvHk;rsm;\ aemufzuf&Sdae&mudk Optic Chiasm [kac:onf/ rsufvHk;tdrf\ twGif;

rsufESmjyifjzpfaom Retina \ taemufbuf tv,fA[dkcefYwGif zdk;AD;,m; (Fovea)[kac:aom

tayguf wpfayguf&Sdonf/ 4if;tayguf\ A[dkESifh ywf0ef;usifrsm;wGif Rods rsm;udk

rsm;pGmrawGY&bJ Cones rsm;udk odyfonf;xlxyfpGm zGJYpnf;xm;onfudk awGY&onf/ Cones rsm;udk

Fovea \ A[dkrSpí ywfywfvnfae&mrsm;wGif (1)rDvDrDwm ywfvnfwGif Cones aygif;

wpfodef;cGJcefYxd awGY&onf/ Retina \ usefaom ae&mrsm;wGif Cones rsm;udk awGY&aomfvnf;

Fovea \ A[dkESifh teD;uyfqHk; ywfywfvnfae&mrsm;wGif odyfonf;xlxyfpGm awGY&onf/

Rods ESifh Cones rsm;ESpfrsdK;wGif Rods onf 0ifa&mufvmaom ta&mifrsm;xJrS teufa&mifESifh

tjzLa&mif (2)rsdK;udkom vufcH&,lum 4if;wGif Hyperpolarization jzpfonf/ teufa&mif

[lonfh Photon r0ifvmjcif;yifjzpfonf/ Photon ac: tmavmutrIefrsm; rsufvHk;twGif;odkY

0ifa&mufvmjcif;r&SdvQif jrifuGif;onf teufa&mifyifjzpfonf/ tjzLa&mifqdkonfrSm

0ifa&mufvm aom Photon onf RGB ac: Red (teD)? Green (tpdrf;)ESifh Blue (tjyma&mif)

wkefcgrI (Frequency)rsm;tm;vHk;jzifh wkefcgvmaom Photon yifjzpfonf/ xdkuJhodkY a&mifpHk

Frequency jzifh wkefcgvmaom Photon rsm;onf Rods rsm;wGif Hyperpolarization jzpfap\/

Rods rsm;wGif tajccHta&mif (3)rsdK;jzifh tvkyfvkyfMuonf/ Rods wpfck\ zGJYpnf;yHkwGif teD?

tpdrf;? tjym (RGB) ta&mif(3)rsdK;wGif teDa&mif\ wkefcgEIef;jzifh 0ifa&mufvmaom Photon

\ wkefcgEIef;jzifh xMuGtvkyfvkyfaom teDa&miftay:xdodvG,faom  tom; 0dkif;rsm;(Red

Sensative Disk)yg&Sdovdk? tpdrf;a&mifwkefcgrIjzifh 0ifa&mufvm aom Photon \ wkefcgEIef;jzifh

xMuG tvkyfvkyfaom tpdrf;a&miftay: xdodvG,faomtom;0dkif; (Green Sensative

Disk)rsm;vnf; yg&Sdum? tjyma&mif tay: xdodvG,faom tom;0dkif;(Blue Sensative Disk)

rsm;yg&Sdonf/

odkYjzpfí Rods twGif;odkY tjzLa&mifwkefcgrIjzifh 0ifa&mufvmaom Photon 0ifa&muf

vmaomtcg tjzLa&mifwkefcgEIef;wGif ta&miftm;vHk;\ wkefcgEIef;rsm;yg0if aejcif;aMumifh

Rods \ twGif;wGif&Sdaom RGB tjym;0dkif;rsm;tm;vHk; wpfNydKifeuftvkyfvkyfum wpfcsdefwnf;

wGif tjzLa&mif udk,fpm;jyKaom Hyperpolarization jzpfay:&jcif;jzpfonf/ Photon 0ifa&muf

vmjcif;r&SdvQif teufa&mifudkom cHpm;&rnf/ Rods onf tjzLa&mifrSvGJí rnfonfhta&mif

udkrQ oD;jcm;xkwfay;jcif;r&Sd/ Rods \ RGB Disk rsm;onf wpfckcsif; tvkyfrvkyf/ yl;aygif;um

tjzLa&miftjzpfom xkwfay;onf/
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Cones rsm;wGif Red Cone, Green Cone ESifh Blue Cone [lí Cone (3) rsdK;&Sdonf/

4if;uvmyfpnf;rsm;udk Cone [k ac:&jcif;rSm 4if;wdkYonf a&cJrkefYxnfhonfhcGuf Cone rsm;ESifh

wlíjzpfonf/ Red Cone uvmyfpnf;wGif teDa&miftay:xdod xMuGtvkyfvkyfaom

tom;0dkif;rsm;yg&Sdonf/ Green Cone uvmyfpnf;wGif tpdrf;a&miftay:xdod xMuG

tvkyfvkyfaom tom;0dkif;rsm;yg&Sdonf/

xdkYaMumifh teDa&mifwkefcgrIjzifh 0ifa&mufvmaom Photon onf Red Cone twGif;odkY

0ifa&mufvmaomtcg teDa&miftay: xdodvG,faom Red Sensative Disk tom;0dkif;rsm;

onf Photon rS 4if;wdkYudk0ifa&muf wdkufcdkuf&mrS jyKwfxGufvmaom Electron rsm;udk

vufcH&,ljcif;aMumifh Cone wGif teDa&mifESifhywfoufaom Hyperpolarization jzpfay:onf/

þodkYtm;jzifh 0ifa&mufvmaom teDa&mifudk udk,fpm;jyKonfh Hyperpolarization jzpf&jcif;

jzpfonf/ tvm;wlyif tpdrf;a&mifESifh tjyma&mif toD;oD;wdkYaMumifhvnf; qkdif&mqdkif&m Green

Cone ESifh Green Cone rsm;wGif Hyperpolarization jzpf aponf/

tusOf;csHK;ajymvQif Rods rsm;onf tjzLESifh teufudk ta&mifazmf ay;NyD; Cone rsm;onf

ta&mifrsm;udk azmfay;onf/
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Cone rsm;wGif ta&mifazmfay;jcif;onf tajccH (3)a&mifom ruacs/ Oyrm teDa&mif

Cone wpfck teDa&mifxkwfay;onfhtcsdefwGif tpdrf;a&mif Cone rSvnf; tpdrf;a&mifudk

azmfxkwfay;onf/ wpfNydKifwnf;   xkwfvTwfvdkufaom teDa&mifESifh tpdrf;a&mifwdkYaMumifh

jzpfonfh Hyperpolarization onf qdkif&m Action Potential rsm;udk qufvufjzpfaponf/

þodkY teDa&mifudk,fpm;jyK Action Potential ESifh tpdrf;a&mifudk,fpm;jyK Action Potential udk

wpfNydKifeuf cHpm;&aom a0'emonf teDa0'em? tpdrf;a0'em[lí ruGJjym;awmhbJ

wpfNydKifeufcHpm;&mrS &&Sdaoma0'emonf teDa0'em ESifhvnf;rwl? tpdrf;a0'emESifh vnf;

rwlaom t0ga&mifa0'emjzpfvmonf/ teDa&mifaMumifh "mwfvdkufcH&jcif;ESifh tpdrf;a&mif

aMumifh "mwfvdkufcH&jcif; a0'em (2)rsdK;udk wpfNydKifeuf cHpm;vdkufonfhtcg xdkrlv (2)rsdK;pvHk;ESifh

rwlaom a0'emopfwpfrsdK;udk cHpm;&ap\/ 4if;a0'emtopfudk uREfkyfwdkYu t0ga&mif[k

bmomjyefMuí teDa&mifESifh tpdrf;a&mifaygif;vQif t0ga&mif&onf[k jyifyavmuwGif

rSwf,lMujcif;jzpfonf/

t0ga&mifudk jrif&aomtcg rsufvHk;wGif t0ga&mif Cone r&Sdaomfvnf; teDa&mif

Cone ESifh tpdrf;a&mif Cone wdkY yl;wGJí wpfNydKifwnf; tvkyfvkyfjcif;aMumifh t0ga&mifa0'emudk

cHpm;&,lEdkifjcif;jzpfonf/ t0ga&mif t&m0w¦KwdkYonf aerSvmaom rsm;pGmaom Photon rsm;u
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0ifa&mufwdkufcdkuf Muonfhtcg tjcm;aom wkefcgrI&Sdonfh Photon rsm;udk pkyf,lxm;vdkufum

teDa&mifwkefcgrI jrifhrm;aom Photon rsm;ESifh tpdrf;a&mifwkefcgrI jzpfvmaom Photon

(2)rsdK;wnf;udkom jyefí xkwfvTwfay;onf/ wpfenf;qdkaomf teDa&mif Photon ESifh tpdrf;a&mif

Photon rsm;om jyefuefxGufvmEdkifonf/ 4if; Photon rsm; rsufvHk;wGif;odkY 0ifa&mufvmMuaom

tcg t0ga&mifa0'emudk cHpm;&jcif;jzpfonf/

þodk YjzifhtajccHta&mif (3)rsdK;udk twGJtrsdK;rsdK;aygif;pyfjcif;jzifh rsm;pGmaom

qifhyGm;ta&mif (Secondary Colour) rsm;udk uREfkyfwdkY cHpm;&,lEdkifjcif;jzpfonf/ odkY&mwGif

vlwdkYwGif yg&SdzGJYpnf;xm;aom tajccHta&mif (Primary Colour) rsm;onf (3)a&mifomjzpfonf/

teD? tpdrf;? tjym wdkYomjzpfonf/ odkYjzpfí vlwdkYonf pMu0VmteEÅwGif&SdEdkifaom

ta&mifrSeforQ udk tukeftpHk &,lcHpm;Ekdifjcif;r&Sday/ qdkvdkonfrSm pMu0VmteEÅ&Sd &Sd&SdorQ

aom ta&mifrsm;tm;vHk;udk rjrif&/ vlwdkYonf teD? tpdrf;ESifh tjym (3)rsdK; trsdK;rsdK;wGJvQif

&Edkifrnfh ta&mifoufoufudkom cHpm;Edkif? jrif&Edkif½Hkom&Sdonfudk owdjyK&efvdkonf/

Rods & Cones

Oyrm acG;rsm;wGif teDa&mif Cone ryg&Sd/ tpdrf;a&mifESifh tjyma&mif Cone omyg&Sdonf/

acG;onf teDa&mifudk 4if;teDa&mifESifh aygif;pyfum jzpfay:vmEdkifonfh tjcm;ta&mifrsm;udk

4if;rjrif&acs/ acG;wGif Rod tjyif tpdrf;ESifh tjyma&mif Cone (2)rsdK;omygí acG;rsm;jrif&aom
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ta&mifrsdK;uGJ rsm;\ ta&twGufonf vlYxufrsm;pGmavsmhenf;onf/ vdyfjymrsm;wGifrl Rod

tjyif ta&mif Cone av;rsdK;yg&Sdonf/ vdyfjymwGif teD? tpdrf;? tjymESifh c&rf;a&mif Cone

rsm;yg&Sdí 4if;wdkYonf Ultraviolet a&mifjcnfac: c&rf;vGefa&mifjcnfudk jrif&aom owå0g

jzpfonf/ yk&GufqdwfwGif Rod tjyifta&mif Cone (12)rsdK;yg&Sdí ykpGefqdwfwdkYwGif ta&mif

wGJaygif; trsm;qHk; jrif&aom owå0gjzpfonf/

odkYjzpfí uREfkyfwdkYonf uREfkyfwdkYyg&Sdaom Cone rsm;u ay;orQaom ta&mifrsm;jzifhom

jrifjriforQudk t"dyÜm,fzGifhMu\/ y&rw¦w&m;[kac:aom trSeft&Sdw&m;r[kwf/ jrifjriforQ

onf uREfkyfwdkYrjrifEdkifonfh tqif;ta&mifrsm; &SdEdkifao;onfudkvnf; owdjyK&rnf/

rdrdwdkYjrif½HkrQonf trSef[k ,lqvQif rSefuefonfr[kwfaMumif; odyÜHtaxmuftyHhjzifhvnf;

od&Sdem;vnfEdkifNyDjzpfonf/ rdrdwdkYjrif&orQonf rdrdwdkY\ uHuH\tusdK;aMumifh jzpfvm&aom

pu©K0w¦K\ Rods ESifh Cones rsm;u azmfay;orQavmufom cHpm;jrifawGY&jcif;jzpfí jrif½Hkjzifh

xkd½lyg½Hkudk tMuGif;rJhod&SdNyD[k qdk&efcufvS onf/ ta&mifrsm; ½IaxmifhuMunfhvQifyif vlwdkYrjrifEdkif

rcHpm;Edkifaom ta&mifrsm;pGm&Sdonfudk ,ck owdcsyfum xJxJ0if0iftm½HkjyKí pOf;pm; ESvHk;oGif;

rSwf,lEdkifvQif  bmrQr[kwfaom oabmw&m;udk awGYjrifcHpm;&rnf jzpfonf/ igwdkYonf

bmrQr[kwf/ t&m&mwGif tuefYtowfrsm;jzifhom odcGifhcHpm;cGifh&Sdaom t&m0w¦Krsm;yif

jzpfonfudk awGYjrifEdkifonf/
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odkYjzpfí avhvmcJhNyD;orQudk jyefí oHk;oyfvQif rsufvHk;tdrftwGif; odkY0ifa&mufvmaom

½lyg½Hkudk,fpm;jyK Photon rsm;onf Retina udkwdkufrdonf/ rSefbDvl;\ pkpnf;ay;rIaMumifh
vHkavmufaomzdtm; (Pressure) &&Sdvmaom Photon rsm;onf Retina rsufESmjyiftwGif;odkY
xdk;azmuf0ifa&mufum twGif;&S d Rods ESifh Cones rsm;udk 0ifa&mufwdkufrdMuonf/
0ifa&mufwdkufrdonfh Photon rsm;rS Electron rsm;jyKwfxGufvmonf/ vQyfppftr"mwfaqmif
aom Electron rsm;aMumifh Rods ESif h Cones rsm;wGif Hyperpolarization jzpf\
Hyperpolarization qdkonfrSm Rods ESifh Cones rsm;\ RMP onf –70 mv cefYwGif&SdaevQif
Photon rS jyefxGufvmaom Electron rsm;\ vQyfppftr"mwfaMumifh Rods ESifh Cones wdkY\
vQyfppftr"mwfonf e*dk&Sd&if;pGJ vQyfppftr"mwf RMP xuf ydkírsm;vmjcif;udkqdkvdkonf/
Rods ESifh Cones rsm;wGif vQyfppftr"mwf RMP xuf ydkírsm;vmjcif;udk Hyperpolarization
[kac:onf/

Rods  ESif h Cones rsm;wGifjzpfaom Hyperpolarization aMumifh 4if;wdk YESif h
qufoG,fxm;aom Amacrine Cell uvmyfpnf;rsm;\ Inhibitor Neurotransmitter
rsm;jzpfMuaom GABA ESifh Glycine &yfwefYoGm;onf/ Rods ESifh Cones rsm;wGif jzpfay:aom
Hyperpolarization onf Amacrine Cell uvmyfpnf;rsm;wGif Potential jrifhwufaponf/
Amacrine Cell rsm;wGif Potential jrifhwufvmjcif;aMumifh Neurotransmitter xkwfvTifhrI
&yfwefYoGm;jcif;jzpfonf/ 4if; GABA ESifh Glycine Neurotransmitter rsm;onf Rods, Cones
rsm;ESifh qufoG,fxm;aom Bipolar uvmyfpnf;rsm;\ vufcHvufarmif; Dendrite  Syanpes
rsm;wGif oGm;a&mufydwfqdkYxm;jcif;jzifh Bipolar uvmyfpnf;\ Potential udk tajymif;tvJ
rjzpfEdkifap&ef xdef;xm;onf/ Bipolar Cell rsm;wGif Potential tajymif;tvJ odkYr[kwf
jrifhwufjcif;r&Sdjcif;? rjzpfjcif;onf Photon rsm; 0ifrvmjcif;aMumifhjzpfonf/ rsufpdrSdwfxm;vQif
aomfvnf;aumif;? tvif;a&mifr&SdvQifaomfvnf;aumif;jzpfonf/

½lyg½HkudkMunfhí Photon rsm; 0ifa&mufum Rods, Cones rsm;wGif Hyperpolarization
jzpfrnf/ Rods , Cones Hyperpolarization onf Neurotransmitter rsm;udk &yfwefYapí
Bipolar Cell uvmyfpnf;rsm;wGif Potential jrifhwufrnf/ jrifhwufvmaom Potential udk
Graded Potential [kac:onf/ Graded Potential aMumifh Bipolar Cell uvmyfpnf;rsm;ESifh
qufaeaom Ganglion Cell uvmyfpnf;rsm;wGifvnf; Graded Potential jzpfrnf/ Ganglion
Cell uvmyfpnf;onf Neuron uvmyfpnf;jzpfí 4if;\ jzefYa0vufarmif;wGif Action Potential
jzpf\/ 4if; Action Potential jzpfrIonf Thalamus wGifyg qufí Action Potential rsm;
qufumqufumjzpfap\/ Thalamus rS xGufvmaom Action Potential onf Primary
Visual Cortex V1 odkY a&muf&Sd um? V1, V2, V3, V3A, V4, V5, V7 rsm;tm;vHk;wGif qufíqufí

Action Potential rsm;udk wpfckNyD;wpfckjzpfaponf/
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Visual Cortex Division rsm;

Visual Cortex rsm;rS xGufvmaom Action Potential onf Amygdala ESif h

Hippocampus wGif qufvufí Action Potential udkjzpfapNyD; wpfNydKifeufyif Visual Cortex

rS Prefrontal Cortex wGifyg Action Potential udkjzpfaponf/ Visual Cortex rSvmaom

Action Potential onf vrf;ESpfoG,fcGJumoGm;\/ wpfckaom Action Potential onf Amygdala

ESifh Hippocampus wdkYudk Action Potential jzpfapum aemufwpfck onf Prefrontal Cortex

wGif Action Potential udkjzpfaponf/ Prefrontal Cortex wGif jzpfay:aom Action Potential

aMumifh Prefrontal Cortex wGif Synaptic Connection topfjzpfay:rIrsm;jzpfum jrifawGY&aom

½lyg½Hkudk udk,fpm;jyKonf/ NDA zGJYpnf;yH kudk zGJYpnf; jzpfay:aponf/ 4if; NDA onf

pdwfaMumifhjzpfaom Action Potential aMumifjhzpfaom ½kyf? pdwåZ½kyfjzpfayonf/ xdk Action

Potential ud k 0 dnmPu©E ¨m[lívnf;aumif; ? a0'eu©E ¨m [lívnf;aumi f; ?

onmu©Ëm[lívnf;aumif;? ocFg&u©Ëm[lívnf;aumif; pOf;pm;&,l em;vnfEdkifayonf/

pdwfonf Action Potential jzpfonf/ Action Potential onf cËmudk,fwGif;&Sd

tm½HkcHuvmyfpnf; Neuron rsm;wGif tjrJ&Sdaeonfht&mr[kwf/ tm½Hk (6)yg; 0ifa&mufvmrS

jzpfay:vmaom t&mjzpfonf/ tm½Hk(6)yg;rS wpfyg;yg; 0ifa&mufvmvQif Action Potential

jzpf\/ Action Potential onf vQyfppf"mwfjrifhwufvmjcif; (Depolarization)jzpf&m yHkrSef

Neuron \ RMP (Resting Membrane Potential) xuf rsm;pGmjrifhonf/  +40 mv cefY&Sdonfh
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vQyfppf tzdk"mwfjzpfí 4if;vQyfppftzdk"mwfonf Neuron rsm;wavQmuf jzwfoef;í

jzpfay:aomtcg Neuron onf tvGefEl;nhHpGm zGJYpnf;xm;onfh zGJYpnf;yHk jzpfaomaMumifh 4if;

–70 mv vQyfppftrpka0;jcif;rS +40mv vQyfppftzkd pka0;jcif; 4if;\ Axon twGif;wGif

Mudrfzefrsm;pGmjzpfay:aejcif;aMumifh vQyfppf"mwfvdkuf cH&jcif;cHpm;rI (Electric Sensation)

wpfck&&Sdonf/ þodkY tm½HkcH&&SdEdkifaom uvmyfpnf;jzpfí tm½HkaMum[k ac:jcif;jzpfonf/

Neuron rsm;onf 4if;wkdY\ Axon twGif;jzpfay:aom Action Potential aMumifh "mwfvdkuf cHpm;&jcif;

udk jrifonf[k ynwfwif vdkufaomtcg ½IyfaxG;aom odkYr[kwf em;vnf&eftvGefcufcJaom

taetxm;odkY a&mufoGm; jcif;jzpfonf/

jrifodpdwfqdkonfrSm

Neuron rsm;wGif jzpfay:aom Action Potential aMumifh uREfkyfwdkY odrIwpfckudk&&Sdonf/

½lyg½Hkwpfckudk jrif&onfhtcg rsufpdESifh qufpyfaeaom Neuron rsm;wpfavQmufvHk;wGif Action

Potential jzpfoef;jzpfay:onf/ Action Potential onf a&GUvsm;jzpfay:aom oabm&Sdonfh

vQyfppfjzpfonf/ xdk½lyg½HkudkjrifawGY&onfhtcg Action Potential &onf/  Action Potential

onf vQyfppfMuGwufjcif;jzpfí Neuron tm½HkcH t*Fgrsm;u "mwfvkdufa0'em cHpm;&\/

xdka0'emudk ½lyg½Hkudk udk,fpm;jyKaom Photon rsm;u ay;jcif;jzpfonf/ ½lyg½HkaMumifhjzpfay:aom?

"mwfvdkufjcif;cH&aom a0'emonf jrifodpdwfyifjzpf\/ jrifodrIyifjzpf\/ ½lyg½HkudkjrifvdkufvQif

uREfkyfwdkY wpfckckcHpm;&onf/ ½lyg½Hkudk awGYjrifí cHpm;&aom wpfckwnf;aomodrIrSm jrifodjcif;?

jrifodrI yifjzpfonf/ ½lyg½HkudkjrifawGYvQif odyÜHoabmt& Neuron rsm;wGif vQyfppf "mwfMuGonf/

vQyfppf"mwfMuGvQif Neuron u "mwfvdkufjcif;a0'em wpfckcHpm;&onf/ ESpfckudk,SOfxdk;

MunfhvQif "mwfvdkufjcif;a0'emudk cHpm;&jcif;onf jrifodjcif;? jrifodrI? jrifodpdwfjzpfonf/

xdkYaMumifh pdwfonf "mwfvdkufcH&aom a0'emomjzpfonf/ pdwfonf "mwfvdkufcH&aom

a0'emjzpfonf [lonfhtcsufonf pdwfudk tajccHtusqHk; t"dyÜm,fowfrSwfjcif; jzpfonf/

pdwftrnfcGJrsm;

pdwf[kqdkaom "mwfvdkufcH&jcif;a0'em? odkYr[kwf Action Potential onf Retina

rSpí Prefrontal Cortex txd qufumqufum tMum;r&Sd jzpfjcif; jzpfí 4if; Action Potential

jzpfay:a&GUvsm;jzwfoef;oGm;onfh OD;aESmuf\ ae&mrsm;tvdkuf tajccHjzpfaom pdwfudk



203

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

4if;jzwfoef; cJh&mae&ma'orsm;udk pGJrSwfuefYowfí oD;jcm;trnfrsm; ay;Edkifayonf/ Oyrm

jrefrmEdkifiHonf jrefrmEdkifiHjzpf\/ odkYaomfjrefrmEkdifiHudk awmifbufrS ajrmufbufodkY pwif

Munfhum &efukef? aejynfawmf? rEÅav;? jrpfBuD;em;? ylwmtdk ponfjzifh jrefrmEdkifiH\

ae&mtoD;oD;udk trnfcGJrsm;ay;um oHk;pGJMuaomfvnf; &efukefonfvnf; jrefrmEdkifiHyifjzpf\/

aejynfawmfonfvnf; jrefrmEdkifiHyifjzpf\/ rEÅav;onfvnf; jrefrmEdkifiHyifjzpf\/

jrpfBuD;em;ESifh ylwmtdkonfvnf; jrefrmEdkifiHyifjzpf\/ odkY&mwGif rSwfom;ajymqdk&nfnTef;&m

wGif vG,fulap&ef jrefrmEdkifiHudkyif tydkif;vdkuf trnfemrrsm;ay;um oHk;EIef;Muonfudk

erlem,lum pdwfwnf;[laom Action Potential udk pdwf[k ac:a0: oHk;pGJNyD; 4if;pdwfwnf;[laom

Action Potential a&GUvsm;jzwfoef;oGm;&mae&m tydkif;tjcm;tvdkuf 4if;pdwfudkyif rnfonfh

ae&mESifh rnfonfhae&mwGif rnfodkYac:qdkrnf? 4if;pdwf (Action Potential) onf rnfonfh

ae&mESifh rnfonfh ae&mMum;odkYa&mufvQif 4if;wkdYrnfodkYrnfyHkac:qdkum oHk;EIef;rnfponfjzifh

pdwfudkyif 4if;jzpfay:aomae&mtvdkuf trnfcGJrsm;ay;Edkifayonf/ Oyrm ½lyg½Hkwpfckudk

jrif&aomtcg Retina rSpí Potential ajymif;onf/ Ganglion Cell \ Axon rS píjzpfay:aom

Action Potential onf ,ckavhvmonfhtqifhwGif Prefrontal Cortex txd awmufavQmuf

jzpfay:a&GUvsm;onfudk awGY&rnf/ þuJhodkU Ganglion Axon rS Prefrontal Cortex

txdjzpfay:a&GUvsm; jzwfoef;cJhonfh Action Potential udkpdwf[k ac:onfjzpfí pdwfonf

Ganglion Axon rSpí Prefrontal Cortex txd wpfckNyD;wpfck jzpfay:cJhonfrSm xif&Sm;\/

odkY&mwGif 4if; Action Potential jzpfay:a&GUvsm;jzwfoef;cJhaom ae&mudkvdkufí 4if;pdwf

Action Potential udkyif trnfwpfrsdK;xyfay;í 0daoojyKum ac:a0:oHk;pGJvQif jrefrmEdkifiH

yifjzpfaom &efukefudk ac:qdkoHk;pGJouJhodkY &efukefonf tajccHtm;jzifh jrefrmEdkifiHyif jzpfacsonf/

odkYaomf vdktyfaom tcgwGif jrefrmEdkifiHyifjzpfaom &efukef\ae&mudk &efukef[kyif ac:a0:í

oHk;pGJonf/

pdwfwnf;[laom Action Potential onf Ganglion Axon rSpí awmufavQmuf

jzpfay:cJh&mwGif? Oyrm tm½Hkwpfyg;udk vufcH&,ljzwfoef; cGifhay;xm;aom Thalamus ac:

yOö'Gg&m0ZÆef;Xmeonf MuufOt&G,fcefY&SdNyD; Action Potential onf Ganglion Axon rS

a&muf&SdvmNyD; Thalamus odkYpwif0ifa&mufum Thalamus twGif;wGif pwifum

qufvufjzpfay:oGm;aom? Thalamus \ t0ifwGifjzpfaom Action Potential rSpí Thalamus

txGufwGif jzpfoGm;aom Action Potential txdudk yOö'Gg&m0ZÆef;pdwf[k ac:a0:ayonf/

yOö'Gg&m0ZÆef;pdwfonf ½lyg½HkrSvmaom tm½Hkudk pu©K0dnmPfpdwfjzpfatmif tm½HkudkvSnfhay;aom

pdwfjzpfonf[k Mum;em&\/ odyÜHvufawGYavhvm&mwGifvnf; Thalamus onf rsufpdrS vmaom
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Optic Nerve ESifh qufxm;onf/ em;rSvmaom Auditory Nerve rsm;ESifhvnf; wpfaMumwnf;

qufae\/ vQmrSvmaom tm½HkaMumrsm;ESif hvnf; qufae\/ cE¨mudk,f ta&jym;

atmufrSvmaom Nerve ESifhvnf; qufae\/ Thalamus onf ESmacgif;rS vmaom Nerve

rsm;ESifhrl wdkuf½dkufqufoG,fjcif;r&Sdaomfvnf; Thalamus \atmuf uyfvsuf wnf&Sdaeaom

Hypothalamus ESifh 4if;\Mum;ae&mwGif &Sdaom Olfactory Cortex ac: ae&mrSwpfqifh

Prefrontal Cortex udk a&muf&Sdonf/ avmbudk jzpfapEdkifaom tm½Hk (4)rsdK;udk wdkuf½dkuf

vufcHum jzwfoef;apNyD; Olfactory Cortex 0ifa&muf&m ae&mudkyg xnfhoGif;&nfnTef;um

NcHKiHk ajymqdkvQif Thalamus onf tm½Hkig;yg;0if&m? jzwfoef;&m? NyD;aemuf qdkif&m

OD;aESmuftpdwftyd kif;rsm;od k Y qufvufxGufcGm&mae&mjzpfonf/ Thalamus onf

tm½Hkig;yg;todwdkY\ qkdif&m Nerve vrf;aMumif;rsm;onf toD;oD; &SdaeMuum wpfckESifhwpfck

a&maxG;jcif;r&SdygbJ ½lyg½HkaMumifhjzpfaom Action Potential onf jrifjcif;ESifh ywfoufonfh

OD;aESmuf\ tpdwftydkif;rsm;udkom qufoG,fum Action Potential udkjzpfapEdkifonf/

tjrifqdkif&m qufoG,frI vrf;aMumif;rsm;? tMum;qdkif&m qufoG,frIvrf;aMumif;rsm;?

t&omqdkif&m qufoG,frIvrf;aMumif;rsm;? teHYqdkif&m qufoG,frIvrf;aMumif;rsm;? txd

tawGYqkdif&m qufoG,frIvrf;aMumif;rsm;onf wpfrsdK;ESifhwpfrsdK; xdpyfa&maxG; a&maESmjcif;r&SdbJ

qdkif&mvrf;aMumif;rsm;toD;oD;odkY Thalamus vrf;qHkrS pwifí Action Potential rsm;

qufumqufumjzpfonf/ ½lyg½HkaMumifh jzpfaom Action Potential onf tjriftm½Hk

qufoG,fa&;vrf;aMumif;rsm; wGifom Action Potential jzpfapEdkifonf/ y|mef;ygVdawmfwGif

pu©KNEd,́H pu©K0dnmP "mwk,m wHor®,kwÅumeOö"r®meH £NEd,́ ypöa,e ypöa,m[k qdkvdkonfrSm

pu©K0dnmP"mwk[k qdkaom jrifodpdwfudk jzpfaponfh "mwkjzpfpOfrsm;? ½kyfjzpfpOfrsm;wGif

twlwuG wpfNydKifeufjzpfMuaomjzpfpOf oabmw&m;rsm;onf pu©KNÉd,H jrifjcif;udkjzpfapjcif;udk

tpdk;&onfh ½kyfwdkYuom vTrf;rdk;tpdk;&onf[krSwf,lvQif jrifjcif;onf jrifjcif;udkjzpfapaom

qdkif&m zGJYpnf; yHkwGifom jzpf&\[k qdkvdkonf/ jrifjcif;onf tMum;tm½HktzGJYtpnf;wGif

rjzpfvmEdkif/ jrifjcif;wnf;[laom ½lyg½HkaMumifh jzpfay:vmonfh Action Potential onf

jrifjcif;qkdif&mzGJYpnf;yHk (pu©KNEd́,H)  twGif;üom jzpfay:onf/ odkYr[kwf jrifjcif;wnf;[laom

Action Potential udk pu©KNEd,́H wnf;[laom jrifjcif;udk tpdk;&onfhzGJYpnf;yHku £NEd,́ ypöa,e

ypöa,m? pdk;rdk;xm;jcif; tpdk;&xm;jcif;jzifh jrifjcif;udkjzpfay:aponf[k qdkrnf/

odkYjzpfí Thalamus onf tm½Hkig;yg;jzwfoef;&m ae&m[kqdkvQif Thalamus twGif;

t0ifrSpí txGuftxd jzpfay:jzwfoef;a&GUvsm;oGm;aom Action Potential onf Thalamus

twGif;wGif jzpfay:oGm;onf/ vQyfppf "mwfvdkufcH&jcif; cHpm;rIa0'em (pdwf)yifjzpfayonf/
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4if;pdwfudk a,bk,s trnf pdwf[kvnf;ac:EdkifouJhodkY Thalamus ac: yOö'Gg&m0ZÆef;XmetwGif;

jzwfoef; oGm;aompdwfjzpfí yOö'Gg&m0ZÆef;pdwf[k ac:yguvnf; t"dyÜm,f&Sdayonf/ pdwf[laom

tajccHusonfh toHk;tEIef;udk tajcjyKívnf; 4if;jzpfay: jzwfoef;a&GUvsm;oGm;cJhaom ae&mudk

tpGJjyKum trnfuGJwpfcktjzpf yOö'Gg&m0ZÆef;pdwf[k ac:qdkjcif;jzpfonf/ þuJhodk Y

yOö'Gg&m0ZÆef;pdwf uJhodkYaom pdwfrsdK;rsm; rsm;pGm&SdEdkifao;ayonf/ yOö'Gg&m0ZÆef;pdwf[kac:aom

yOö'Gg&m0ZÆef; Xme (Thalamus)twGif; jzpfay:oGm;aompdwf (Action Potential)onf

yOö'Gg&m0ZÆef;XmerS xGufcGmvdkufonfESifh yOö'Gg&m0ZÆef;pdwfr[kwfawmh/ 4if;udk tjcm;trnf

ay;xm;ayao;onf/ Thalamus rSxGufvQif Visual Cortex rsm;udk OD;wnfíoGm;onf/ 4if;udk

tpGJjyKí ac:Ekdifao;onfrSm pu©K0dnmPfpdwfac: jrifawGY &jcif;udkjzpfapaom Action Potential

jzp fonf/ Action Potential onf pdwfjzpfonf/ 4if; Action Potential ud kyif

4if;jzpfay:jzwfoef;&m a'orsm;tvdkuf trnfcGJrsm;ay;aejcif;qdkonfudk rarhapvdk/

odk Y jzpfí Action Potential onf Thalamus rSxGufí Visual Cortex wGif

qufvufjzpfay:aom Visual Cortex rSwpfqifh Prefrontal Cortrex odkY a&mufonf/ Thalamus

txGufrS Prefrontal Cortex odkY0ifa&mufonftxd ae&mtwGif; Mum;wGifjzpfay:cJhaom Action

Potential onf a,bk,stm;jzifh pdwfyifjzpfonf/ odkYaomf 4if;udkvnf; trnfcGJwpfckwyfí

oHk;um &nfnTef;rnf/ 4if;trnfuGJrSm pu©K0dnmPfpdwfjzpfonf/

jrifodpdwfrsm; jzpfjcif;ESifhysufjcif;

Photon rsm;onf rsufvHk;wGif;odkY0ifa&mufum Rods ESifh Cones rsm;udk pwif

0ifwkdufrdonfh tcsdefupí vQyfppftajymif;tvJrsm; jzpfay:onf/ Rods ESifh Cones rsm;wGif

½lyg½Hk r0ifa&mufcifu Depolarization jzpfaeonf/ ½lyg½Hk0ifa&mufvmaomtcg Hyperpolarization

jzpfay:onf/ Rods ESifh Cones wGif ½lyg½Hk0ifa&mufrIaMumifh jzpfay:aom Hyperpolarization

onf Glutamate xkwfvkyfjcif;udk avsmhoGm;aponf/ xdktcg Bipolar Cell \ Dendrite wGif

Depolarization jzpfay:onf/ xdkrSwpfqifh Ganglion Cell wdkY\ Axon rsm;wGif Action Potential

jzpfay:\/ Rods ESifh Cones - Bipolar Cell wdkYwGif jzpfay:aom Potential aMumifh

ajymif;vJjcif;rsm;onf Ganglion Axon wGif jzpfay:aom Action Potential vQyfppf

ajymif;vJrIyrmPESifh EdIif;,SOfvQif enf;yg;onf/ Action Potential onf ydkrdk rsm;jym;aom

Na+ rsm;aMumifhjzpfojzifh odomxif&Sm;aom vQyfppf"mwf\ a0'emcHpm;rIudk jzpfaponf/

4if;  Action Potential onf Depolarization jzpfcsdefwGif Axon wGif; tzdk"mwftrsm;qHk;jzpfNyD;

Repolarization jzpfí Axon twGif; tzdk"mwf jyefvnf usqif;oGm;jyef\/ odkYjzpfí pdwf[k
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qdktyfaom Action Potential onf tm½Hk0ifvmonfhcPwGif Depolarization jzpfum jzpfay:

vmaomfvnf; cPtwGif;wGif Repolarization jzpfum ysufoGm;jyefonf/ aemufwpfvdkif;aom

Photon aemufwpfokwf xyfrH0ifa&mufvmvQif aemufwpfMudrf Depolarization jzpfjyef

ayOD;rnf/ ½lyg½Hkudk rsufpda&SUwGif MunfhaeorQ umvywfvHk; rsufpdwGif;odkY Photon rsm;

tokwfvdkuftokwfvdkuf w&pyf½dkufcwfaeayrnf/ odkYjzpfí Action Potential onf

wpfckjzpfvdkufjyefysufvdkuf aemufxyfwpfckjzpfvdkuf jyefysufvdkufjzifhae\/

xdkYaMumifh wpfenf;qdkaomf pdwf (Action Potential) rnfonfhtm½HkrQ 0ifrvmrDwGif

r&Sdonfht&mjzpfonf/ rnfonfhtm½HkrS 0ifrvmvQif Neuron rsm\ Axon wGif Action Potential

(pdwf)rjzpfaomfvnf; Neuron \ Resting Membrane Potential (RMP) &Sdaeao;onfudk

rarhtyf/ 4if; Neuron \ RMP onfvnf; vQyfppftzdk"mwftpka0;jzpfí Neuron tm; vQyfppf

"mwfvdkufcH&aponfyifjzpfonf/ odkY&mwGif Neuron RMP onf Nidrfaeaom vQyfppfNidrfjzpfí

vGefpGmEl;nHhodrfarGYonf/ okckr a0'emudkom ay;ayvdrfhrnf/ MoXm&duac: jyif;xefaom

oabm&Sdonfh a0'emonf Potential ajymif;vJjcif;ESifh a&GUvsm;rIjzpfay:jcif;wdkYrS yl;wGJ

cHpm;&&Sdaom odomonfh cHpm;rI (Sensation)jzpfvmayonf/ Neuron \ RMP onf

tajymif;tvJ r&Sdoavmufjzpfaom vQyfppf Potential jzpfí –70 mv &Sdaomfvnf; vQyfppf

"mwfvdkufcH&rI a0'emonf okckrjzpfae&jcif;jzpfonf/ –70 mv yrmPonf "mwfvdkuf cH&rI

a0'emudkay;jcif;r[kwf/ 4if; Potential \ Frequency onfom "mwfvdkufcH&rIa0'emudk

ay;jcif;jzpfaMumif; owdjyK&efvdkonf/ Amplitude onf –70 mv ESifh +40 mv cefYtwGif;om

ajymif;vJaeNyD; Frequency onf 0ifa&mufvmaom tm½Hk\ tm;aumif;rI? tm;enf;rI ay:wGif

rlwnfí ajymif;vJonf/ tm½Hk\ tvif;a&miftm;aumif;vQif Frequency jrifhonf/ tm½Hk\

tvif;a&mif tm;raumif;ygu Frequency edrfhonf/ 4if; Frequency onf Neuron \

Axon wGif;wGif jzpfay:aom vQyfppf Potential ajymif;vJjcif;\ wpfpuúefYwGif; tMudrfa&

jzpfonf/ ½lyg½Hk 0ifvmaomtcg Neuron \ Axon wGif RMP rS Action Potential tjzpfodkY

ajymif;vJoGm;onfhtwGuf Neuron wGif odomxif&Sm;aom vQyfppf"mwfvdkufcH&onfh

a0'emcHpm;rIudk &&Sdjcif;jzpfonf/ odkYjzpfí tm½Hkr0ifa&mufvmvQif &Sdaeaom RMP onf

okckr a0'emjzpfaom vQyfppf"mwfvdkufcH&jcif; tod (Sensation)tm; jzpfaeaponf/

þcHpm;csufa0'emonf El;nHhvSí odompGm rcHpm;&aomfvnf; vQyfppf"mwfvdkufjcif;um;

&SdaejrJjzpfonf/ ,if; RMP udk b0ifpdwf[k ac:onf/ b0ifpdwf[kac:aom Resting Membrane

Potential (RMP) onf y#doaË pwifwnfcgptcsdefjzpfaom zcif\ Male Pro Nucleus ESifh

rdcif\ Female ProNucleus wdkYaygif;pyfvdkufum Zygote tjzpfodkY pwifa&muf&Sdonfh tcsdefrS

pí wnf&Sdonf/ Zygote tjzpfodkY pwifa&muf&Sdonfhtcsdefonf y#doaËpdwf\ Oyg'f jzpfonf/
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xdkYaMumifh odyÜHynm awGY&Sdcsufrsm;t& ajym&vQif b0opfwpfck pwifonfh y#doaËpdwf

[k ynwftjzpfom trnfwyf ac:qdkjcif;jzpfaomfvnf; 4if;onfvnf; b0ifpdwfyifjzpfonf/

tb,fhaMumifhqdkaomf Zygote b0odkY pwifa&muf&Sdonfhtcsdef Oyg'f wGif y#doaËpdwfjzpfonf

qdkonfrSm xdkodkY Zygote b0udk a&mufa&mufcsif;umvwGifyif Zygote twGif;wGif Resting

Membrane Potential (RMP) &SdaeNyD;jzpfonf/ xdkYaMumifh y#doaËpdwfonf b0ifpdwfjzpfonf/

y#doaËpdwf[kqdktyfaomtcsdefonf Zygote b0odkY a&mufa&mufcsif; tvGefwdkawmif;aom

Oyg'ftwGif;rSmyif rlvzcif\ ADZ (23) ck? rdcif\ ADZ (23)ckwdkYudka&maESmum rdcifzcifwdkYESifh

rwlawmhaom ADZtopf (46)cktjzpf pwifjzpfay:aom tcsdefjzpfonf/ þw'*Fonf y#doaË

tcgjzpfonf/ y#doaËjzpf&mae&m Zygote ywf0ef;usifwGif Resting Membrane Potential

&Sdonf/ 4if;onf y#doaEp̈wif,lonfh ADZopf (46)ck pwifjzpfay:vmcsdefwGif &Sdonfh

vQyfppf"mwfvdkufcH&onfh a0'emcHpm;rI (pdwf)onf y#doaËpdwf[k ac:Edkifayonf/ y#doaËpdwf

jzpfNyD;onfESifh qufvufí Cyctosol rS tdkif;,Gef;rsm;aMumifh qufvuf"mwfvdkuf cHpm;ae&jcif;

onf Resting Membrane Potential aMumifhyifjzpfí y#doaËpdwf\ aemufwGif b0ifpdwfrsm;
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om qufwdkuf&Sdawmh\/ y#doaËpdwfonf b0ifpdwfwnf;[laom RMP udk tcsdefwmwpfck

w'*FwGif ydkif;jcm;í trnfcGJay;xm;aom pdwfyifjzpfonf/ tajccHtm;jzifhrl b0ifpdwfom

jzpfonf/

xdkb0ifpdwfonf (RMP) onf tm½Hkrsm; 0ifa&mufrvmrcsif; wnfNidrfae\/ rsm;pGm

tajymif;tvJr&Sd/ vQyfppf"mwf pka0;rIwdkYonf vGefpGmNidrfae\/ b0ifpdwfonf wnfNidrfae\/

rodomaomb0ifpdwfonf 4if;&SdrSef;yif rod&/ wnfNidrfae\/ a&SUwGif&Sif;jycJhovdk b0ifpdwfonf

b0wpfcktwGuf &yfwefYNyDqdkygu b0wpfckjywfí xdkb0onf pkwdpdwf usonf[kqdkonf/

pkwdpdwfqdkonfrSm b0wpfck\ aemufqHk;aomb0if pdwfomjzpfonf[k ay:vGif\/

ZD0dw½kyf

Neuron rsm;\ RMP udk xdef;ausmif;yHhydk; xm;onfh taMumif;w&m; onf ADZac:

Gene jzpfonf/ Gene \ tpDtpOft& uvmyfpnf;\ "mwkywf0ef;usifudk axmufyHhMum;cH

xm;jcif; rjyKawmhygu uvmyfpnf; aoqHk;rnfjzpf\/ xdk YaMumifh ADZac: Gene udk

ZD0dw½kkyf[kqdku rrSm;Edkif/ uvmyfpnf;\ "mwkywf0ef;usifudk ZD0dw½kyfu qufvuf

axmufyHhjcif; rjyKvQif xdkqdkif&muvmyfpnf;onf aoqHk;NyDjzpfonf/
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y#doaEp̈dwf? b0ifpdwfESifh pkwdpdwf

uvmyfpnf;aoqHk;jcif;wGif yxrOD;qHk; odomxif&Sm;onfh tajymif;tvJrSm Resting

Membrane Potential (RMP) yifjzpf\/ RMP onf rwnfaeawmh/ RMP udkjzpfaponfh

"mwkypönf;rsm;onf urÇmhqGJtm;\ tvdktwdkif; a&GUvsm;&yfwnfukef\/ xkdYaMumifh b0pdwf

r&Sdawmh/ RMP zGYJpnf;yHk ysufoGm;onf jzpfí RMP aMumifhjzpfaom "mwfvdkufjcif;cHpm;rIa0'em

r&Sdawmh/ b0ifpdwfr&Sdawmh/ xdkYaMumifh b0ifpdwfonf y#doaË pwifjzpfay: rIrSpí&SdNyD;

b0wpfck\ aemufqHk;pkwdpdwfjzpfonftxd wnf&Sdaeonfudk odyÜHtaxmuftxm;rsm;

t&vnf; aumif;pGmem;vnf&if; þtaMumif;t&mrsm;udk a[mMum;xm;cJhaom Ak'̈jrwfpGm

bk&m;&Siftm; ydkío'̈gMunfndK&ayonf/

b0*Fpve ac: b0ifpwifvIyf&Sm;ajymif;vJjcif;

EsL&GeftwGif;&Sd RMP onf tm½Hkrsm; pwifvmvQif wnfNidrfpGm &Sdae&mrS tm½Hkwpfck\

0ifa&mufvmonfh (Oyrm ½lyg½Hk) rsufpd\ Rods ESifh Cones rsm;rS pí RMP tjzpf wnf&Sdae&mrS

4if;Potential pwifajymif;vJawmh\/ tm½Hkrsm;0ifvmvQif RMP onf pwifajymif;vJ\/

tm½Hkrsm; 0ifvmí b0ifpdwfajymif;vJjcif;jzpfonf/

Horizontal Cell uvmyfpnf;

Horizontal Cell uvmyfpnf;onf Photon rsm; Rods ESifh Cones rsm;odkY 0ifa&muf

wdkufrdí xGufvmaom Electron OD;a&udk xdef;ausmif; (Regulate) ay;onf/

Amacrine Cell uvmyfpnf;

Amacrine Cell uvmyfpnf;onf Photon r0ifa&mufonfhtcsdef? rsufpdrSdwfxm;csdef

odkYr[kwf tvif;a&mif tmavmutrIef Photon rsm; r&SdonfhtcsdefwGif Rods ESifh Cones

rsm;ESifh Bipolar Cell rsm;Mum;&Sd Synaptic Connection Mum;wGif "mwktajymif;tvJrjzpfap&ef

[efYwm;aom Neurotransmitter rsm; xkwfvkyfay;jcif;vkyfief;udk vkyfonf/ Rods ESifh Cones

rsm;wGif Hyperpolarization jzpfonfhtcg 4if;wdkYESifhqufaeaom Amacrine Cell rsm;onf

Neurotransmitter rsm;jzpfMuaom GABA ESifh Glycine wdkYtm; xkwfvkyfjcif;udk &yfwefYvdkufonf/
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Rods wdkYonf Retina \ rsufESmjyiftESHUtjym;wGif &SdaeMuonf/ Cones wdkYonfvnf;

Retina \ ae&mtESHYtjym;wGif &SdaeMuonf/ xlxyfodyfonf;pGm wnf&Sdaeaom Cones  rsm;udk

Fovea  rsm;wGif awGY&onf/ Rods onf tao;pdwf yHkrazmfEdkif/ Cones rsm;onf ta&mifESifh

tao;pdwftEkpdwf yHk&dyfrsm;udk azmfay;onf/

em; (aomw 0w¦K? aomwyom'? aomw,we)

pMu0VmteEÅwGif pGrf;tiftjzpfrS ½kyf0w¦KtjzpfodkY ajymif;vJvmaom t&mtm;vHk;onf

wnfNidrfaeMuonfvnf; &SdouJhodkY vIyf&Sm;aeMuonfvnf; &SdMuonf/ þodkYvIyf&Sm;aeMujcif;

onf tusdK;w&m;om jzpfMu\/ 4if;tusdK;w&m;udkjzpfay:aponfh taMumif;w&m;rsm;
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&SdMuonf/ vufESpf zufudk ½dkufcwfí vufckyfwD;vdkufvQif vufckyfwD;onfhae&mwGif &Sdaom

avuvmyfpnf;rsm;\ rlvwnfNidrfaerI odkYr[kwf rlvtaetxm;onf ysufoGm;onf/

rlvtaetxm;rS a&GUvsm;ukefonf/ vufwdkY\ vIyf&Sm;rI aMumifh? vufwdkY\ 0ifa&mufae&m

,lrIaMumifh xdkae&mwGif e*dk&Sdaeaom avuvmyfpnf;rsm;onf ae&ma&GUukef\/ vuf0g;ESpfbuf

½dkufvdkufaomaMumifh avuvmyfpnf;rsm;onf tpdwfpdwftrTmrTm uGJxGufoGm;onfr[kwf/

vuf0g;ESpfzuf ½dkufvdkufaomtm;onf atmufpD*sifESifh Edkufx½dk*sifuvmyfpnf;rsm;udk

aMurGoGm;atmif vkyfEdkifpGrf;r&Sd/ odkYaomf atmufpD*sifESifh Edkufx½dk*sif uvmyfpnf;rsm;udk

wGef;xkwfouJhodkY&Sdí ae&ma&GUukefMuonf/ þodkY ta&TUcH&aom avwGif;&Sd atmufpD*sifESifh

Edkufx½dk*sifuvmyfpnf;rsm;onf uyfvsuf uvmyfpnf;rsm;wGef;xkwf&mrS jzpfay:vmonfh

qifhuJqifhuJ qufí wGef;z,fMuonf/ þodkY qifhuJqifhuJ qufíqufí wGef;Mu&mrS

jzpfay:vmonfh uvmyfpnf;wdkY\ ae&ma&GUjcif; tajymif;tvJudk vdIif;[kac:onf/ vG,fvG,f

ajymvQif avvdIif;rsm;jzpfvmonf/ avvdIif;rsm; odkYr[kwf vIyf&Sm;aeaom avuvmyfpnf;

rsm;onf vufESpfzuf½dkufvdkufaom jzpfpOfrS ay:xGufvm&onfjzpfí 4if;a&GUvsm;&mwGif

toHk;jyKaompGrf;tifonf vufESpfzuf ½dkufcwfpOfu oHk;cJhaom pGrf;tifyifjzpfonf/

xdkpGrf;tifrukefoa&GU uvmyfpnf;rsm; qufumqufum wkefaeMuOD;rnfjzpfonf/

xdkpGrf;tifonf tiftm;yrmP twkdif;twm&Sdojzifh xm0&awmh jzpfwnfae&efr&Sd/

twdkif;twmwpfckodkYa&mufvQif pGrf;tifyHkpHajymif;vJjcif;jzifh rlvpGrf;tif ukefqHk;&ayrnf/ þokdY

jzpfay:vmaom toHpGrf;tifonf 4if;jzpfay:&m ywf0ef;usif&Sd tylcsdef? avzdtm;? pdkxdkif;q?

avxJ&Sdtdkif;,Gef;rsm;taetxm;ESifh yrmPrsm;ponfh tcsuftvufrsm;ay:wGif rlwnfvsuf

jzpfcsdefrSpí jzpfwnfaom tcsdeftwdkt&Snfudk qHk;jzwfay;onf/ vG,fulatmifajym&vQif

toHpGrf;tifonf 4if;jzpfay:&m ywf0ef;usifay:wGif rlwnfí Mum&SnfpGmjzpfwnfonf

odkYr[kwf cPtwGif;aysmufuG,fonf/ toHpGrf;tif\vm;&m (Direction) onfvnf; 4if;\

ywf0ef;usifay:rlwnfí wnfhwnfh oGm;onf? odkYr[kwf auGUaumufoGm;onf/ odkYjzpfí

toHpGrf;tifvdIif;onf Owkay:wGif rlwnfaeonf[k qdkvQif rrSm;Edkif/ toHpGrf;tifonf

Owkay:wGifrlwnfaeonf/ toHpGrf;tif onf vuf0g;ESpfzuf ½dkufcwf&mrS xGufay:vmaom

vufckyfoHOyrmESifh Munfhygu vuf0g;½dkuf&mywf0ef;usifwGif avuvmyfpnf;rsm;&Sdíom

xdkavuvmyfpnf;rsm;jzpfMuaom atmufpD*sifESifh Edkufx½dk*sifrsm; ae&ma&GUoGm;Mu&mrS

ywf0ef;usifodkY ysHUESHYoGm;jcif;jzpfvQif tu,fí xdkavywf0ef;usif r&Sdygu toHpGrf;tiftjzpf

jzpfay:vmrnfr[kwfacs/ vay:wGif vufckyfwD;ygu ab;rS rMum;&Edkif/ Mum;cHe,fr&SdvQif

toHonfrjzpfay:/ toH[lonf a&GUvsm;Edkifaom Mum;cHe,f&SdrS jzpfay:onf/
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vl\ vnfacsmif;twGif;wGif Vocal Cord [kac:aom <uufom; <uufom;rQifwGJrsm;

&Sdonf/ vlwdkY wpfOD;ESifhwpfOD; toHjzifh qufoG,fajym qdkvQif toHk;trsm;qHk; MuGufom;rQifrsm;

jzpfonf/ 4if;MuGufom;rQifrsm;onf vIyf&Sm;rIrsdK;pHkvkyfEdkifonf/ vlwpfOD;u wpfOD;udk

toHjzifhqufoG,fvdkonfhtcg 4if;MuGufom;rsm;udk xdef;ausmif;xm;aom Neuron rsm;wGif

Action Potential jzpfay:vmonf/ 4if; Action Potential aMumifh Ca2+ rsm;onf MuGufom;rsm;

zGJYpnf;yHkodkY 0ifa&mufEdkifaponf/ Ca2+ 0ifa&mufvmvQif Vocal Cord rsm;udk Action Potential

\ nTefMum;csuftwdkif; jzpfay:rItwdkif; vIyf&Sm;awmhonf/ þodkY vnfacsmif;wGif;&Sd

MuGufom;rQifwGJrsm;\ vIyf&Sm;rIonf vnfacsmif;wGif;&Sd teD;qHk; avywf0ef;usifudk

ae&ma&GUapawmhonf/ vnfacsmif;xJrS MuGufom;rQifrsm;udk toHtdk;[lívnf;aumif;? toHMudK;

[lívnf;aumif;ac:onf/ toHBudK;rsm;\ a&GUvsm;wkefcgrIaMumifh qufíqufí

ul;qufwkefcgaom Mum;cHuvmyfpnf;rsm;onf 4if; vQm? EIwfcrf;ESifh cHwGif;xJwGif&Sdaom

t*Fgtm;vHk;\ yl;wGJwkefcgrIaMumifh 4if;jzpfay:vmaom ywf0ef;usif&Sd av\wkefcgrIonf

em;twGif;odkY0ifa&mufvmvQif xdkwkefcg a&GUvsm;aeaom avuvmyfpnf;rsm; em;xJwGif

yxrqHk;awGYqHk&onfrSm Ear Drum ac: tvGefyg;vTmMunfvifonfh em;pnfyifjzpfonf/

em;pnf ac: em;tMunf aomwyom'
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em;pnfonf tom; (Protein) ESifh tqD (Fat)wdkYjzifh zGJYpnf; jzpfay:vsuf&Sdonf/ em;pnf

udk vIyf&Sm;a&GUvsm;aeaom avuvmyfpnf; rsm;u 0ifa&mufwdkufrdaom tcg em;pnfonf

vnf; 4if;avuvmyfpnf;rsm;\ wkefcgrItwdkif; wkefcg a&GUvsm;&onf/ em;pnf\ae&monf

yHkaozGJYpnf; wGJqufxm;onfjzpfí em;pnfwpfckvHk;BuD; a&GUoGm;jcif;r[kwf/ em;pnfonf

cyf0dkif;0dkif;yHkoP²mef &Sdum tv,f&SdtMunfae&monf vGefpGmEl;nHh aysmhaysmif;onf/ 4if;tMunf

ae&mu avuvmyfpnf;rsm;\ tvdkuftwkdif; a&SUwdk;aemufqkwfvkyfí avuvmyfpnf;wdkY\

vIyf&Sm;rItwdkif; a&GUvsm;rIpGrf;tif (Kinetic Energy) udk vufcH&,ljcif;jzpfonf/ em;pnfwGif

txdkif t½dk;Ekyg&Sdonf/ em;pnf wkefcg vdkufwdkif;? ae&ma&GUvdkufwdkif; 4if;ESifhwGJqufaeaom

txdkift½dk;pkonf vdkufyga&GUvsm;wkefcgonf/ em;onf 4if;ESifhwGJqufzJGYpnf;jzpfay:aeaom

txdkif t½dk;Ekudk (Malleus) [kac:onf/ Malleus [kt"dyÜm,fonf wl(Hammer) jzpfonf/

em;wlESifh qufaeaom aemufxyft½dk;Ekwpfck&Sdonf/ 4if;onfvnf; Malleus (Hammer)

ac: em;wlvIyf&Sm;vQif vdkufavsmnDpGm vdkufí vIyf&Sm;Ekdifonf/ 4if;'kwd,t½dk;Ekudk Lucus

[kac:onf/ Lucus \ t"dyÜm,frSm Anvil ac: ]ay} jzpfonf/ ]ay} qdkonfrSm yef;yJzdkwGif

oHwHk;oHcJrsm;udkwifum xk&mae&mwGif wifonfhoHwHk;BuD;udk qdkonf/ ,ckem; twGif;&Sd ]ay}\

oabmonf wl[k trnfay;xm;aom Malleus (Hammer) u xkvdkufonfudk tpGJjyKí

4if;'kwd,t½dk;Ekudk Lucus ( Anvil ) [k ac:jcif;jzpfonf/ vIyf&Sm; a&GUvsm;vmaom avrsm;onf

em;pnfudk 0ifa&mufwdkufrdum em;pnfonf vIyf&Sm;oGm;onf/
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em;pnfvIyf&Sm;rItwdkif; em;pnfESifhwGJaeaom Malleus (Hammer) tm; qufívIyf&Sm;

onf/ Malleus (Hammer) u qufvufvIyf &Sm;vdkufjcif;onf 'kwd,t½dk;Ekjzpfonfh Lucus

( Anvil ) ]ay} ESifh wGJqufaeonfh Stapes ac: (Stirrup) wwd,t½dk;Ekudk qufvuf wkefcgap\/

Stirrup t"dyÜm,frSm jrif;ajceif;uGif;jzpfonf/ jrif;ukef;ESD;ESifhwGJumxm;aom jrif;ay:wufonfh

ajceif;uGif;ESif hwlaomaMumifh wwd,t½dk;Ekudk jrif;ajceif;uGif; Stirrup [kac:onf/

wwd,t½dk;Ek Stapes ac: Stirrup onf Cochlea ac: em;c½kywftdrfESifh qufaeonf/

wwd, t½dk;Ek Stapes (Stirrup) ESifh Cochlea wdkY csdwfqufonfhae&mudk bJOyHkjywif;ayguf

(Oval Window) [k ac:onf/ bJOyHkjywif;aygufonf bJOyHkoP²mef wnf&SdaeNyD; Cochlea

\ zGJYpnf;yHkwGif t½dk;Ekrsm;jzifh zGJYpnf;xm;aomfvnf; bJOyHkjywif;aygufonf aysmhaysmif;aom

uvmyfpnf;rsm;jzifh zGJYpnf;xm;onf/ wrlxl;jcm;aom zGJYpnf;yHkjzpfonf/ 4if;bJOyHk jywif;ayguf

onf Stapes (Stirrup) wkefcgonf ESifh vdkufavsm nDaxGpGm vdkufíwkefcgonf/

 

Cochlea onf t½dk;Ektdrf jzpfonfhtwGuf bJOyHkjywif;ayguf\ a&SUwdk;aemufqkwf

vIyf&Sm;rIrsm; \ zdtm;udk vufcH,lEdkifonfh jywif;ayguf0dkif; (Round Window) [k ac:aom
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aysmhaysmif;onfh uvmyfpnf;rsm;jzifh zGJYpnf;xm;onfh Membrane wpfck&Sdonf/ wwd,t½dk;Ek

Stapes (Stirrup) \ wkefcgyHktwdkif; bJOjywif;ayguf (Oval Window)rS wkefcgonfhtcg

4if;zdtm;udk Round Window ac: jywif;ayguf0dkif;u &,ljcif;jzifh jywif;0dkif;onfvnf;

bJOyHkjywif;twdkif; vdkufvH wkefcgay;onf/ þodkYjzpfjcif;aMumifh Cochlea onf t½dk;jzifh

wnfaqmufxm;onfhtdrfBuD; jzpfaomfvnf; jyifyrS 0ifvmaomwkefcgrIudk Cochlea \

twGif;odkY vufcH&,lvdkufEdkifonf/ Cochlea twGif;wGif ap;wGJaom t&nf&Sdonf/

4if;t&nfonf bJOjywif;\ wkefcgrIudk vufcH&&Sdum 4if;t&nf twGif;wGif

qufvufí wkefcgonf/ wkefcgyHkonf bJOjywif;\ wkefcgyHk twdkif;jzpfonf/ þenf;jzifh

Cochlea \twGif;&Sd t&nfrSwpfqifh Cochlea \ c½kywftdrftwGif;odkY pwif 0ifa&mufonf/

wkefcgrIrsm;onf tqifhqifh jzwfoef;vmaom Cochlea \ t&nftwGif; pwif0ifa&muf

vm&mrS Cochlea c½kywftdrftwGif;odkY pwifa&muf&Sdonf/ Cochlea c½kywftdrfudk vdkif; (Canal)

(3)ckjzifh zGJYpnf;xm;onf/ 4if;wdkYrSm (1) Vestibular Canal  (2) Cochlea duct ESifh (3) Tympanic

wkdY jzpfMuonf/ Vestibular Canal ESifh Tympanic Canal wdkYonf ab;wGif&SdMuNyD; Cochlea

duct onf 4if;ESpfckMum;wGif &Sdonf/ Cochlea duct xJwGif Murf;cif;tjzpf Pillar Cell

uvmyfpnf;rsm;jzifh zG J Ypnf; xm;onf/ Pillar Cell uvmyfpnf;rsm;\ tv,fwGif

vdIPfacgif;ozG,f jzpfwnf aeaomae&mudk Tunnel of Corti [kac:onf/
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Pillar Cell uvmyfpnf;rsm; Mum;wGif Inner Hair Cell rsm;tm; Organ of Corti

[ktrnf&onfh tvTmwpfck u zHk;tkyfxm;NyD; Inner Hair Cell rsm;onf xdk Organ of Corti

tvTmudk xdk;azmufum0ifaeonf/ odkY&mwGif Inner Hair Cell rsm;onf Organ of Corti \

rsufESmjyiftay:odkYazmuf xGufrvm/ Organ of Corti \ rsufESmjyif ay:odkY Inner Hair Cell

rsm;rS xGufvmaom Hair ac: tarT;Ekav;rsm;onf t*Fvdyftu©&mAGDyHkoP²mef &,lvsuf

Organ of Corti \ rsufESmjyifay:odkY xdk;axmifum nDnmpGm tpkvdkuftpkvdkuf xGufay:ae\/

4if; Vestibular Canal, Cochlea duct ESifh Tympanic Canal wdkYtm;vHk;onf vdIPfacgif;

toGifjzpfMuNyD; 4if;vdIPfacgif; (3)ckpvHk;onf Cochlea \ t&nfrsm;jzifh jynfhvsuf&Sdonf/

xdkYaMumifh Cochlea t&nftwGif; qufvuf½dkufcwfí jzpfay:vmaom vdIif;rsm;onf?

wkefcgrIrsm;onf Organ of Corti \ rsufESmjyifwGif xdk;xGufaeaom Hair rsm;udk wkefcgrIrsm;

twdkif; vIyf&Sm;aponf/ vl\ vnfacsmif;wGif;&SdtoHtdk; Vocal Cord toHMudK;vIyf&Sm;wkefcg

vdkufí jzpfay: vmaom avMum;cHe,f\ vIyf&Sm;rIonf ,ckem;twGif;&Sd Hair rsm;udk xyfwl

xyfrQwlnDaomtoGifjzifh qufvufwkefcgaeyHkudk jrifawGY&onf/ xdk Hair tarT;tkyfpkrsm;onf

Cochlea t&nfrSwpfqifh vufcH&&Sdaom wkefcgrItwdkif; wkefcgvdkufaomtcg 4if; Hair rsm;\

atmufajc&Sd Inner Hair Cell rsm;onf xdkvIyf&Sm;rIudk vufcH&,lNyD; xdkvIyf&Sm;rIrS &aom

pGrf;tifudk vQyfppf pGrf;tif tjzpfodkY ajymif;vJay;vdkufonf/ Inner Hair Cell rsm;ESifh twlwGJí

tvkyfvkyf aom Outer Hair Cell rsm;vnf; &Sdonf/ Outer Hair Cell rsm;rS xGufvmaom

Dendrite rsm;onf Tunnel of Corti ac: vdIPfacgif;i,fudkjzwfí xGufonf/ Inner Hair

Cell rsm;rS xGufvmaom Dendrite rsm;onf Pillar Cell rsm;\ eH&HESifh Reticular Lamina [k

ac:aom eH&HESpfckMum;rS xGufum Outer Hair Cell rsm;rS xGufvmaom Dendrite rsm;ESifh

aygif;pHkum Cochlea Nerve [k ac:aom tMum;tm½Hk emAfaMumtjzpf pwifjzpfay:onf/

Cochlea Nerve onf em;twGif;wGif&Sdaom Semicircular Canals ac: vl\ [efcsufudk

wdkif;wmonfh t*Fg (3)ckrS vmaom tm½HkaMum (3)vdkif;ESifh xyfrHaygif;pHkum Vestibulocochlea

Nerve ac: Auditory Nerve tjzpfodkY zGJYpnf;jzpfvmonf/

Auditory Nerve onf tMum;tm½HkemAfaMumjzpfonf/ 4if;tMum; tm½HkemAfaMumonf

OD;aESmufyifpnf (Brain Stem) \ ruf'vmatmbavmif;*wm (Medulla Oblongata) [k

trnf&aom tpdwftydkif;odkY 0ifa&mufonf/ tMum;tm½HkemAfaMumonf Medulla Oblongata

rS wpfqifh Pons odkYa&mufonf/ Pons udk jzwfoef;í Midbrain [kac:aom OD;aESmuf

yifpnfydkif;odkYa&mufjyefonf/ xdkYaemuf 4if; Midbrain \ tay:wGif uyfvsuf &Sdaeaom

Thalamus xJodkY 0ifa&mufonf/
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Hair Cell ay:&Sd Stereocillia rsm;

tMum;tm½HkaMumESpfaMum&Sdonf/ wpfaMumonf nmbufem;rSvmNyD; aemufwpfaMum

onf b,fbufem;rS vmonf/ 4if; ESpfaMumonf Brain Stem \ Medulla Oblongata

odkY0if tNyD;wGif yl;wGJum Pons odkY jzwfoef;NyD; Midbrain udkjzwfí Thalamus odkY 0if&mwGif

ESpfvdkif;jyefcGJxGufum Thalamus \aemufbuftwGif; 0ifayguf ESpfckrS Thalamus twGif;odkY

0ifa&muf\/ 4if;0ifaygufwdkYudk Medial Geniculate Nucleus [kac:onf/ Thalamus onf

ESpfjcrf;&Sdojzifh Thalamus \ b,fbuftjcrf;odkY nmbufem;rSvmaom emAfu0ifa&mufNyD;?

Thalamus \ nmbufjcrf;odkY b,fbufem;rS vmaom emAfu 0ifa&mufonf/ NyD;aemuf b,fbufem;rS

0ifa&mufvmaomtoHrsm;udk udk,fpm;jyKonfh vQyfppf"mwfonf nmbuf Thalamus udkjzwfoef;

um OD;aESmuf\ vuf,m bufNcrf;&Sd Auditory Corex ac: tpdwftydkif;wGif rSwfwrf;wifonf/
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nmbuf em;rS 0ifa&mufvmaom toHrsm;udk udk,fpm;jyKonfh vQyfppf"mwfonf

b,fbuf Thalamus udkjzwfoef;um OD;aESmuf\ vuf0Jbuftjcrf;&Sd Auditory Cortex ac:

tpdwftydkif;wGif rSwfwrf;wifonf/ vuf,mbuf Auditory Cortex onf toHvm&mae&m?

vlESifh tuGmta0;? tcsdefumv? ywf0ef;usifwdkYESifh ywfoufonfwdkYudk rSwfwrf;wif&m

ae&mjzpfonf/

OD;aESmuf \ vuf0Jbuf&Sd Auditory Cortex udk Primary Auditory Cortex, Secondary

Auditory Cortex ESifh Tertiary Auditory Cortex [lí (3)ydkif;cGJonf/ Primary Auditory

Cortex onf wkefcgí0ifvmaom toHrsm;\ wkefcgEIef;tvdkuf cGJjcm;í ae&mcsodrf;qnf;

rSwfwrf;wif&m ae&mjzpfonf/ vl\ Primary Auditory Cortex wGif 64-23000 Hz udk

tydkif;vdkufcGJíodrf;\/ odrf;qnf;&mwGif toHzdkifrsm; oufouftjzpfom odrf;qnf;onf/

rnfolYtoH rnf0ghtoH [lí odrf;qnf;xm;jcif;rsdK;r[kwf/ Mum;&onfh toHoufoufom

vQifjzpfNyD; 4if;toH0ifvmpOfwGif twlwuG jzpfaom ae&ma'o? tcsdef? ywf0ef;usif
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tajctaersm;udk OD;aESmuf\ vuf,mbuf&Sd Auditory Cortex wGif oD;jcm; odrf;\/ b,fjcrf;&Sd

Primary Auditory Cortex wGif toHcsnf;oufouf odrf;xm;aomtoHudk jyefpOf;pm;í

jyefxkwfay; aomtcg rlvvufcHpOfu twlwuG &,lxm;aom 4if;toHESifh wGJí0ifvm

onfh tcsdef? ae&m? ywf0ef;usif taetxm; toHrsm;wdkYudkyg yl;wGJí xkwfay;onf/

jyefípOf;pm;onfhtcg 4if;toHjzpfay:&mjrifuGif;udkyg wGJíxkwfay;ojzifh rnfolYtoH

rnf0ghtoH [lí rSwfrdjcif;jzpfonf/ b,fbufjcrf;&Sd Primary Auditory Cortex wGif

odrf;onfhtcg toHoufouf omodrf;avh&Sdonf/ Primary Auditory Cortex wGif

xHkonfhtoHrsm;jzpfaom 64 Hz rSpí pl;&SonfhtoHrsm;jzpfonfh 23000 Hz twGif;&Sd toHrsdK;pHkudk

toHcsnf;oufoufrSwfwrf;wifonf/ owdcsyf&efrSm em;twGif;&S d Hair Cell rsm;rS

xkwfvkyfay;vdkufaom vQyfppf"mwfqdkonfrSm Action Potential udk qdkvdkonfudk

owdjyK&rnfjzpfonf/ Primary Auditory Cortex twGif;wGif odrf;qnf;xm;onf qdkonfrSm

Primary Auditory Cortex twGif;wGif NDA zGJYpnf;yHkrsm; topftopfjzpfí vufcHxm;jcif;udk

qdkvdkonf/ OD;aESmuf\ b,fbufjcrf; Primary Auditory Cortex ESifh uyfvsuf&Sdaom

Secondary Auditory Cortex onf 0ifvmaomtoH\ Harmony, Rhythm ESifh Melody

wdkYudk rSwfwrf;wifonf/ Harmony qdkonfrSm 0ifvmaom toHtm; zGJYpnf;xm;onfh

toHtpdwftydkif;rsm;udk qdkvdkonf/ 4if;tpdwftydkif;rsm;udk NDA zGJ Ypnf;yH ktm;jzifh

zGJ Y,lodrf;qnf;\/ toH\ Rhythm pnf;csufudkvnf; rSwf,lodrf;qnf;ovdk Melody

t&nftaoG;udkvnf; rSwfwrf;wifonf/ Tertiary Auditory Cortex url toHwdkY\

Impression ac: rnfonfhtoHtrsdK;tpm; jzpfyHkudk rSwfwrf;jyKonf/
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em;rSMum;&jcif;udk oHk;oyfjcif;

em;twGif;odkY toHvdIif;a&GUvsm; vIyf&Sm;rIrsm; 0ifa&mufvmonfhtcg em;pnf (Ear Drum)

ESifh xdawGYonf/ Ear Drum rS Malleus (Hammer) udk wGef;onf/ Malleus u Lucus (Anvil)

ac: ]ay} udkqufxkonf/ Lucus (Anvil) ]ay} u Stapes (Stirrup) udk qufí wkefcgaponf/

Stapes (Stirrup) rS wkefcgrIudk Cochlea udk bJOjywif;rSwpfqifhay;\/ bJOjywif;onf

jywif;0dkif;&Sdí upm;Edkifjcif;jzpfonf/ bJOjywif;rS wkefcgrIzdtm;onf Cochlea \ twGif;&Sd

t&nftwGif; qufvufjzpfay:onf/ wkefcgrIonf c½kywftdrfodkY oufa&mufonf/

c½kywftdrfwGif tacgif;ayguf oHk;ayguf&Sdonf/ Vestibular Canal, Cochlea duct ESifh Tympanic

Canal wdkY jzpfonf/ Cochlea duct wGif;wGif Hair Cell rsm;&Sdonf/ vdIPfacgif; (3)ckpvHk;

Cochlea t&nftwGif;wGif&Sdonf/ Cochlea t&nf\ wkefcgrIaMumifh Basilar Membrane

vIyf&Sm;wkefcg\/ xdktcg Hair Cell rsm;vnf; vIyf&Sm;wkefcg\/ Hair Cell rsm;\ xdyfydkif;&Sd

Stereocilia yg tvdkufoifh auG;rIqefYrI jzpfay:\/ Stereocilia \ tvdkufoifhauG;qefYrIonf

Hair Cell rsm;twGif;wGif vQyfppfjzpfay:ap\/ xkdwkefcgrIaMumifh Hair Cell uvmyfpnf;rsm;\

jyify"mwkywf0ef;usif&Sd Na+ rsm; Hair Cell rsm;twGif;odkY 0ifa&mufMuum Action Potentail

jzpf\/ Action Potential onf Cochlea Nerve twGif; tMum;r&SdbJ qufwdkufjzpfoGm;um
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vrf;wGif Semicircular Canals rsm;rS vmaom Nerves rsm;ESifh yl;wGJum Vestibulocochlear

Nerve tjzpf Brain Stem odkY 0ifonf/ Brain Stem \ Medulla Oblongata, Pons , Midbrain

rsm;udk jzwfoef;um Thalamus \aemufbuf&Sd Medial Geniculate Nucleus wGif

0ifa&mufonf/ þenf;jzifh Action Potential onf Thalamus \ t0if0odkYa&muf\/

Thalamus twGif;wGif tMum;tm½HkESifh qdkifaom Nerve vrf;aMumif; Neuron rsm;onf

oD;jcm;qufoG,faeMuum txGufodkY a&mufonf/ Thalamus \ txGufrS xGufvmaom

Action Potential onf OD;aESmuf\ vuf0JESifh vuf,m Auditory Cortex rsm;txd

qufíjzpfonf/ Action Potential onf Auditory Cortex wGif NDA zGJYpnf;yHkjzpfay:onfESifh

Hippocampus rSwpfqifh Prefrontal Cortex odkY qufvufí Action Potential jzpfay:\/

xdktcsdefwGif toHqdkif&m owif;tcsuftvufwdkYonf Prefrontal Cortex wGif 4if;ESifh

oufqdkif&m ½kyf (½lyg½Hk) rsm;ESifhtwl tcsdefESifhwpfajy;nD Prefrontal Cortex odkY a&muf&SdMu\/

þonfrSm em;\ Hair Cell rsm;wGif Action Potential pyHkESifh Prefrontal Cortex odkY

a&muf&SdyHkwdkYudk qdkvdkonf/

Action Potential onf pdwf odkYr[kwf vQyfppf"mwfvdkufí cHpm;&aom a0'em

(Sensation) jzpfonf/ xdkodkYqdkvQif Mum;odpdwfonf em;\ Hair Cell rsm;rS ponf[k

,lqaumif;,lqayvdrfhrnf/ pdwftaejzifhajymvQif rrSm;/ pdwfonf em;\ Hair Cell rsm;rS

pwifíjzpfay:onfrSm rrSm;aomfvnf; 4if;pdwfonf Mum;odpdwf[k ac:ír&ao;acs/ 4if;onf

aomw0w¦Kpdwfomjzpfonf/ Hair Cells rsm;rS Action Potential onf Brain Stem rSwpfqifh

Thalamus odkY0ifa&mufonftxd aomw0w¦Kpdwf[k em;vnfEdkifonf/ Thalamus rS

pxGufaom Action Potential rSpí Auditory Cortex rSwpfqifh Language Scratch Pad odkY

t0iftxdudk aomw0dÓPfpdwf[k em;vnfEdkifonf/ Language Scratch Pad wGif vufcH

jzpfay:aom NDA zGJYpnf;yHkudk jzpfay:apaom Action Potential udk orÜ#dpädKif;pdwf[k em;vnf

Edkifonf/

tm½Hk (5)yg;wdkYonf Thalamus odkY0ifa&mufvmonf/ r0ifa&mufrDtxd pdwf[laom

vQyfppf "mwfvdkufí cHpm;&aom a0'em odkYr[kwf Action Potential jzwfoef;a&GUvsm;

oGm;rIjzpfay: onfrSm rSef\/ odkYaomf jrifjcif;jzpfpOfwGifjzpfap? Mum;jcif;jzpfpOfwGif jzpfap?

Thalamus rS xGufonfhtcgrS píom qdkif&m jrifjcif;? Mum;jcif;? eHjcif;wdkYudk tvkyfvkyfay;aom

4if;wdkYudk tpdk;&onfh tm½HkaMumzGJYpnf;yHkrsm;ESifh pwifíxdawGYjcif;udk owdjyK&efvdkonf/ odkYjzpfí
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Thalamus ra&mufrD jzpfay:aom vQyfppf"mwkajymif;vJjcif; (Potentiation) rsm;aMumifh

cHpm;&aom a0'em (Sensation) udk jrifjcif;jzpfpOfwGif pu©K0w¦Kpdwf[k qdkEdkifonf/ Rods ESifh

Cones rsm;wGif pwifjzpfay:NyD; Thalamus \ Lateral Geniculate Nucleus odkYta&mufwGif

jzpfay:aom Action Potential tm; pu©K0w¦Kpdwf[k ac:qdkNyD; Thalamus rS pwifxGufay:vm

onfh Action Potential rSpí Prefrontal Cortex wGif NDA rsm; zGJYpnf;rIrjzpfay:cif

w'*Ftxd&Sdaom jzpfay:aom Action Potential udkom pu©K0dnmPfpdwf[k ac:Edkifayonf/

pu©K0dnmPfpdwfonf 4if;pdwfudk tpdk;&aom? tvkyfvkyfay;aeaom pu©Ktm½HkaMum

tzGJYtpnf;twGif; pD;qif;oGm;onfh Action Potential udkac:onf/ rsufvHk;\ aemuf&Sd Rods

ESifh Cones rsm;wGif Hyperpolarization jzpfay:onf rSpí Thalamus \ Lateral Geniculate

Nucleus txd jzpfay:jzwfoef; pD;qif; cJhonfh Action Potential onfvnf; vQyfppf"mwfvdkuf

cH&jcif;a0'em Sensation yifjzpfaomfvnf; 4if;udkrl pu©K0w¦Kpdwf[k &nfnTef;jcif;jzpfayonf/

odkYjzpfí Rods ESifh Cones rsm;wGif pwifíjzpfay:aom vQyfppf"mwfvdkufcH&jcif;a0'em (pdwf)udk

Prefrontal Cortex a&mufonftxd MunfhvQif jzpfay:jzwfoef;pD;qif;oGm;orQaom Action

Potential onf Rods ESifh Cones rsm;rS Prefrontal txd vQyfppf"mwfvdkufcHpm;rIa0'emudk

ay;onfrSm wpfqufwnf;jzpfí tajccHtm;jzifh pdwfyifjzpfonf/ odkYaomf tydkif;vdkuf cGJMunfhvQif

Rods ESifh Cones rsm;rS Thalamus t0if Lateral Geniculate Nucleus txd jzpfay:jzwfoef;

pD;qif;aom Action Potential udk pu©K0w¦Kpdwf[k ac:onf/ Thalamus \t0ifrS txGuftxd

qufvufjzpfay:jzwfoef; pD;qif;cJhaom Action Potential udk yOö'Gg&m0ZÆef;pdwf[kvnf;aumif;?

Thalamus \txGufrS Prefrontal Cortex txd jzpfay:jzwfoef;pD;qif;cJhaom Action

Potential udk pu©K0dnmPfpdwf[lívnf;aumif; (3)rsdK;ydkif;jcm;um ac:a0:í avhvmEdkifonf/

4if; (3)rsdK;pvHk;onf tajccHtm;jzifh? rlvtm;jzifh pdwfomjzpfonf/ &efukef? aejynfawmf?

rEÅav;[lí ae&mtvdkuf (3)rsdK;cGJí oHk;EIef; aomfvnf; tajccHrlvtm;jzifh 4if;NrdKU(3)NrdKUwdkYonf

jrefrmEdkifiHyifjzpfonf/ jrefrmEdkifiHudkyif ae&mtvdkufcGJí trnfcGJrsm;ay;um oHk;EIef;jcif;jzpfonf/

pu©K0w¦Kpdwf? yOö'Gg&m0ZÆef; pdwfESifh pu©K0dnmPfpdwfwdkYonf wpfckNyD;wpfckjzpfvmMuaom

vQyfppf Action Potential rsm;yifjzpfí pdwfyifjzpfonf/ ae&mtvdkuf emrnfajymif;um

ay;xm;NyD; o½kyfcGJavhvmjcif;omjzpfonf/ pu©K0w¦Kpdwfonf b0ifpdwfudk tajccHí

jzpfay:&onf/ rlvu &SdESifhaomb0 (twDwb0if)onf wnfNidrfpGm&Sdaeonf/ odkYaomf Photon

rsm; rsufvHk;\ Rods ESifh Cones rsm;udk wdkufrdonfhtcg uRwfxGufvmaom Electron rsm;aMumifh
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Rods ESifh Cones rsm;wGif e*dk&Sd&if;pGJ vQyfppftr"mwfonf ydkírsm;vmonf/ &Sd&if;pGJ &Sdoifhonfxuf

ydkí rsm;vmjcif;aMumifh Hyperpolarization jzpfonf[k qdkonf/ Photon rS xGufvmaom

yxrOD;qHk; Electron udk pwifvufcHaom pwifvufcHvdkufaom Rods odkYr[kwf Cones rsm;onf

4if;\ RMP udk pwif ajymif;vJaponfjzpfí 4if;w'*F Oyg'fonf e*dkuwnfNidrfpGm&Sdaeaom

twDwb0if (twdwf\b0if) onf pwifí vIyf&Sm;vm\/ tr"mwf OD;a& pwifajymif;vJ\/

,cifu –70 mv &Sdaom RMP onf ,ckyxrqHk; Electron wpfvHk;udk pwifvufcHvdkufonfESifh

–70 mv r[kwfawmhbJ –70 mv – e– jzpfoGm;onf/ þOyg'fonf rlv&Sd&if;pGJb0if –70 mv

udk pwif ajymif;vJapí 4if;Oyg'fudk b0ifpwifajymif;vJjcif; odkYr[kwf b0ifvIyf&Sm;jcif;[k

b0*Fpve [kqdkonf/ þw'*FrS qufíqufí vQyfppf "mwkajymif;vJrIrsm; jzpfMu&m Thalamus

\ t0ifjzpfaom Lateral Geniculate odkYa&mufonfhtcg b0ifajymif;vJjcif;udpö NyD;qHk;NyDjzpfonf/

b0if ajymif;vJjcif;rSonf Action Potential tjzpfodkYyif a&muf&Sdum Thalamus \ t0if0odkY

a&mufNyDjzpfí 4if; w'*Fudk b0ifvIyf&Sm;ajymif;vJrI NyD;qHk;onfudk &nfnTef;í b0*Fkyapä'

jzpfonf[k qdkEdkifonf/ b0ifajymif;vJrI (b0*Fkyapä') NyD;onfESifh Action Potential onf

yOö'Gg&m0ZÆef;Xmeac: Thalamus odkY0ifa&mufum Thalamus wGif Action Potential jzpf\/

Thalamus tprS txGuftwGif; jzpfaom Action Potential aMumifh "mwfvdkufjcif; cH&aom

(Sensation) udk yOö'Gg&m0ZÆef;XmexJwGif cHpm;&aom a0'emjzpfí yOö'Gg&m0ZÆef;pdwf[k

&nfnTef;ajymqdkonf/

Mum;jcif;jzpfpOfwGifvnf; tvm;wlyif Hair Cell rsm;\ Dendrite rsm;wGif jzpfay:aom

vQyfppfajymif;vJjcif;aMumifh a0'emcHpm;rIjzpfjcif;onf qdkif&m Neuron rsm;rS Brain Stem &Sd

Medulla Oblongata , Pons , Midbrain rsm;twGif;&Sd Neuron rsm;twGif; qufwdkuf Action

Potential jzpfay:onf/ 4if; Action Potential onf Thalamus t0if&Sd tMum; Action

Potential 0ifa&muf&m Medial Geniculate Nucleus odkYa&mufonf/ odkYjzpfí Hair Cell ESifh

Thalamus t0if\ tMum;wGifjzpfay:aom vQyfppf Potential ajymif;vJjcif;rsm;udk

aomw0w¦Kpdwf[k ac:qdkEdkifNyD;? toHaMumifhjzpfaom Action Potential rsm; Thalamus \

Medial Geniculate Nucleus wGif qufvufjzpfay:um Thalamus txGuftxd jzpfay:onfh

twGuf vQyfppf"mwfvdkufcH&jcif; a0'emudk yOö'Gg&m0ZÆef;pdwf[k ac:Edkifayonf/ xdkrSwpfqifh

Thalamus txGufrS Language Scratch Pad txd qufumqufum jzpfay:onfh Action

Potential udk&nfnTef;í aomw0dnmPfpdwf[k em;vnfEdkifonf/
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ESmacgif; (Cme0w¦K? Cmeyom'? Cme,we)

vlwdkYonf touf½SLoGif;onfhtcg avxJwGif &SdaeMuaom trIefrsm; onf ½SLoGif;onfh

avpD;aMumif;wGifyg0ifum ESmacgif;twGif;odkY 0ifa&muf Muonf/ ESmacgif;\ zGJYpnf;yHkudkMunfhvQif

ESmacgif;twGif;wGif *vdkifwpfck&Sdonf/ 4if;udk Nasal Cavity [kac:onf/ Nasal Cavity onf

½SLoGif;vdkufaomavrsm; tqkwftwGif; 0ifa&muf&mvrf;aMumif;\ tay:wGif *vdkifjzpfum

wnf&Sdaeaom ae&mjzpfonf/ 4if; Nasal Cavity \ rsufESmusuf Receptor Cell ac:

vufcHcGufrsm; xdk;xGufum wGJavmif;usae\/ Receptor Nerve Fibres rsm;[kvnf;ac:onf/

4if;wdk Yudk Olfactory Receptor [kvnf;ac:onf/ Olfactory Receptor Cell rsm;

wnf&Sd&mtvTmudk Olfactory Epithelium  [kac:onf/ Olfactory Epithelium wGif Olfactory

Cell ac: ESmacgif;\ *vdkiftwGif;odkY 0ifa&mufvmonfh trIefuav;rsm;udk vufcH&,l&ef

vufcHcGufrsm;tjzpf zGJYpnf;jzpfwnfae\/ trIefav;rsm;onf t&m0w¦KrsdK;pHkrS jyKwfxGuf

vmMuaom avxufayghyg;aom t&G,ftpm;txd a&muf&Sdvmonfhtcg ½SLoGif;onfh avwGif

a&maESmum ESmacgif;\*vdkiftwGif;odkY 0ifa&mufvmonf/

4if;trIef rsdK;pHkudk vufcHrnfh vufcHcGuftrsdK;tpm; 1000 ausmf&Sdonf/ xdkvufcHcGuf

1000 ausmf yl;wGJtvkyfvkyfMujcif;jzifh trIeftrsdK;aygif; ESpfaomif;ausmfudk vufcHEdkifonf/

vufcHcGuf (1000) tcsif;csif; yl;wGJum tvkyfvkyfjcif;jzifh vufcHcGufrsm;wpfckcsif;u
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vufcHEdkifaom trIefrsm;tjyif wpfrIefxufydkaom rwlonfhtrIefrsm; wpfNydKifeufvufcHonfh

tcsdefrsm;wGif trIefESpfrsdK; oHk;rsdK; a&mxm;aomaMumifh jzpfvmonfhteHYrsm;udkyg &,lcHpm;

Edkifjcif;jzpfonf/ 4if; vufcHcGufrsm;onf trIefrsm;udk uGufwdvufcH&,lEdkifonf/ trIefwpfckudk

vufcHvdkufonfESifh vufcHcGufrsm;\aemufwGif qufvsuf&Sdaom Neuron rsm;\ Dendtrite

vQyfppf"mwkajymif;vJjcif;rsm; jzpfay:\/ 4if; tm½HkcH Neuron rsm;onf Bipolar Neuron

rsm;jzpfMuonf/ Bipolar Neuron \wpfzuf&Sd Axon wGif Action Potential udkjzpfap\/

ESmacgif;\ Cavity rsufESmusufwGif pwifawGY&onfrSm Epithelium jzpfonf/

Epithelium udk Mucus ac: tcRJtpdkt&nfwpfrsdK;jzifh pGwfpdkvsuf zHk;tkyfxm;onf/ 0ifa&muf

vmaom trIefrsm;onf pdkxdkif;cRJyspfaom Mucus udk xdonfhtcg qufvufvGifhysHoGm;jcif;

rjzpfawmhbJ Mucus wGif wG,fNidoGm;\/ Mucus &Sdae&jcif;taMumif;onf 0ifa&mufvmaom

trIefrsm;udk 4if;\ t&nfwGifwG,fNidum wifvmEdkifap&efjzpfonf/ xkdYaMumifh trIefrsm;onf

Mucus rSwpfqifh Receptor rsm;ESifh wdkuf½dkufxdawGYEdkifjcif;jzpfonf/ Epithelium wGif

uvmyfpnf; (3)rsdK;&Sdonf/ Supporting Cell [kkqdkaom taxmuf tuljyK uvmyfpnf;rsm;onf

Epithelium wGif&SdaeNyD; 4if;rS Mucus rsm;udk rjywfxkwfvkyfay;\/ Basal Cell ac:

uvmyfpnf;onfvnf; ESmacgif;*vdkif rsufESmusuf tay:vTmjzpfonfh Epithelium wGif;wGif

wnf&Sdonf/ Basal Cell rsm;onf Receptor uvmyfpnf;topfrsm;udk ESpfywf oHk;ywfwpfMudrf

topftopf Receptor rsm; xyfrHxkwfvkyfay;onf/ odkYjzpfí Epithelium wGif uvmyfpnf;

(3)rsdK;&Sdonf/  Receptor uvmyfpnf;? Supporting taxmuftuljyK uvmyfpnf;ESifh Basal

uvmyfpnf;wdkYjzpfonf/ vlwpfOD;ESifh wpfOD;wGif yg&Sdaom ESmacgif;wGif Epithelium txltyg;

tBuD;tao;? twdkif;twm rwlyg/ Epithelium ydkBuD;av ydkíteHYtm½Hkaumif;avyif jzpfonf/

Oyrm acG;rsm;\ ESmacgif;wGif;&Sd Epithelium onf vl\ESmacgif; Epithelium xuf

odompGmBuD;rm;\/

vlonf Receptor uvmyfpnf; (2)oef; cefY&Sdonf/ acG;wGif Receptor uvmyfpnf;

(1)bDvD,HcefY&Sdonf/ aMumifwGifReceptor uvmyfpnf; oef; (70)cefY&S d NyD; ,kefwGif

oef;(100)cefYygonf/ trJvdkufacG; Bloodhound wGif teHYcH Receptor aygif; (4)bDvD,HcefY

yg&S donf/ Receptor rsm;onf Epithelium twGif;wGif Mucus xkwfvkyfay;aom

taxmuftuljyK uvmyfpnf; rsm;? Basal uvmyfpnf;rsm;ESifhtwl &Sdaeonf/ Mucus wGif

uyfNidvmaom trIefrsm;onf 4if;wdkYywf0ef;usifwGif &Sdaeom Receptor Cell rsm;\ Dendrite
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rsm;&Sd Receptor rsm;wGif uyfNidonfh trIefrsm;onf vufcHcGufwGif ae&m,lvdkufonfESifh Receptor

\ Bipolar Neuron wGif vQyfppf"mwkajymif; vJrIrsm; pwifjzpfay:onf/ trIef (Odor Molecule

odkYr[kwf Odorant) onf Neuron twGif;wGif G Protein wpfrsdK;udk xkwfvkyf&efvdktyfonfh

Adenylate Cyclase udk Neuron wGif xGufvmap\/ Adenylate Cyclase onf Cyclic AMP

tjzpfodk Y ajymif;vJ\/ 4if;0ifa&mufvmaomtrIef (Odor)\ "mwk*kPf owådrsm;udk

udk,fpm;jyKonfhowif; o,faqmifay;onfh Protein jzpfonf/ 4if;udk Messenger Protein

[kac:onf/ 4if;onf Cyclic Nucleotide Gate Channel  rsm;[kac:aom *dwfwHcg;rsm;udk

zGifhay;&m Neuron \ Soma twGif;odkY Ca2+ rsm;ESifh Na+ rsm; 0ifa&mufvmonf/ Ca2+ rsm;

0ifa&muf vmjcif;onf Cl– uvdk½dkufwHcg;rsm;udkyg yGifhvmaponf/ Cl– wHcg;rsm; yGifhvmaomtcg

Soma wGif vHkavmufaom Depolarization jzpfvm\/ xkdYaMumifh Hillock yGifhoGm;um Axon

&Sd Na+ ESifh K+ *dwfrsm; tpOfvdkuf yGifhMu&mrS Action Potential jzpfoGm;onf/ 4if; Action

Potential qufí ul;oGm;rnfhESmacgif;\ Epithelium atmufwGif wGJqufaeaom

tm½HkcHt*Fgrsm;udk qufvufavhvmrnf/

Epithelium &Sd Receptor Cell rsm;\ Axon rsm;onf 4if;\ tay: uyfvsufwGif

wnf&Sdaom Duramater [kac:onfh t½dk;Ekudk jzwfazmufxGufum 4if;t½dk;Ek\tay:wGif

uyfvsuf&Sdaeaom Olfactory Bulb ac: Nucleus ESifh oGm;a&mufqufoG,fxm;onf/ Receptor

Axon rsm;onf Olfactory Bulb ac: teHYcHxdyfzl;wGif;&Sd Mitral Cell ac: Neuron rsm;\

Dendrite wdkYESifh csdwfquf jcif;udk Gromerulus ac:aom Olfactory xdyfzl;\ jyifytvTmwGif

Synapse rsm; zGJYí csdwfqufonf/ Gromerulus onf Olfacotory Bulb \ jyifytvTm jzpfNyD;

4if;wGif Receptor Axon rsm;ü Mitral Cell Neuron rsm;\ Dendrite udk Synapse qGJum

awYquf qufoG,fMuonf/ xdkYaMumifh Receptor Axon wGif jzpfay:aom Action Potential

onf Mitral Cell rsm;odkY qufvuful;pufum Mitral Cell rsm;\ Axon wGif Action Potential

jzpfum 4if; Action Potential onf OD;aESmuf\tjcm;ae&m (5)ae&modkY qufvufí Action

Potential jzpfap onf/

Olfactory Bulb \aemufydkif;udk Olfactory Tract [kac:onf/ Olfactory Tract odkY

Olfactory Bulb rS &SnfxGufvmaom OD;aESmuf\ ae&m (5)ae&m odkYcGJxGufoGm;onf/ Olfactory

Bulb xdyfzl;\ Lateral Olfactory Tract ae&mwGif Mitral Cell rsm;\ Axon wdkYonf OD;aESmuf\
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ae&m (5)ae&modkY pwif cGJxGufonf/ Olfactory Bulb \ Lateral Olfactory Tract rS Mitral

Cell rsm; cGJxGufonfhae&m (5)rsdK;rSm -

(1) Anterior Olfactory Nucleus

(2) Olfactory Tubercle

(3) Amygdala

(4) Piriform Cortex ESifh

(5) Entorhinal Cortex wdkYjzpfonf/

Anterior Olfactory Nucleus onf Olfactory Bulb rSvmaom teHYqdkif&m

owif;tcsuftvufrsm;udk þae&mav;ckodkY ay;ydkYonfh Mum;wGif xdef;ausmif;ay;onfh

uvmyfpnf;pkjzpfonf/ 4if;udk twdktm;jzifh AON [k odMuonf/

Olfactory Tubercle udk OT [kodMuNyD; 4if;onf Olfactory Bulb rS teHYqdkif&m Action

Potential onf AON ukdjzwfoef;um qufvufí Action Potential jzpfay:aponf/ Olfactory

Tubercle ESifh tjcm;aom OD;aESmuftpdwftydkif;rsm;pGmwdkYESifh csdwfqufay;onf/ 4if;onf

teHYudk,fpm;jyK Action Potential vm&m Olfactory Bulb ESifh OD;aESmufESifh tjcm;rsm;pGmaom

tpdwftydkif;rsm;Mum;wGif Mum;cH Interface vkyfief;udk vkyfudkifonf/ 4if;onf teHYudk

wkHYjyef&mwGif vdktyfaom Action Potential rsm;udk jzpfaponf[k ,lqMuonf/ OT onf

teHY Action Potential udk Olfactory bulb rS wdkuf½dkuf vufcH&&Sdaomfvnf; teHYt&nftaoG;

xkwfazmfonfhu@wGif yg0ifjcif; r&Sdacs/
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Piriform Cortrex ESifh Anterior Piriform Cortex (APC) ESifh Posterior Piriform

Cortex (PPC) [lí (2)ydkif;awGY&onf/ APC onf 0ifa&mufvmaom trIefrsm;\ "mwkzGJYpnf;yHkudk

pl;prf;onf/ PPC onf 4if;trIefudk trsdK;cGJonf/ tjcm;qifwl teHYrsm;ESifh EdIif;,SOfonfh

tvkyfudkvnf; PPC rSyif vkyfudkif ay;onf/ Piriform Cortex onf Thalamus \ Medial

Dorsal Nucleus ac: Thalamus \ twGif;tay:buf&Sd Neuron tpkta0;ESif h

oGm;a&mufcsdwfquf um Synapse rsm;zGJYxm;onf/ Thalamus \ Medial Dorsal Nucleus

onf Orbitofrontal Prefrontal Cortex [k ac:aom OD;aESmuf\ a&SUydkif;vrf;aMumif;rsm;ESifh

wdkuf½dkufqufoG,fxm;onf/ 4if; Orbitofrontal Prefrontal Cortex onf Piriform Cortex

rS trsdK;tpm;ay:wGif cGJjcm;NyD;aomteHYudk Thalamus twGif;&Sd teHY Nuclei rsm;qDodkYvnf;aumif;?

Hypothalamus Nuclei xHodkYvnf;aumif;? Hippocampus ESifh Amygdala &Sd uvmyfpnf;

Neuron rsm;xHodkYvnf;aumif; qufvufí wpfNydKifeuf ay;ydkYonf/ Thalamus \ teHY Neuron

rsm;rS wpfqifh Prefrontal Cortex udk wpfqifhay;ydkYonf/ Amygdala onf Olfactory Bulb rS

vmaom Action Potential udk wdkuf½dkufqufoG,f&,ljcif; r&Sdaomfvnf; Piriform Cortex

rSwpfqifh &,lonf/ Olfactory Bulb twGif;&Sd Mitral Cell rsm;\ Axon wGifjzpfay:aom teHY

udk,fpm;jyK? odkYr[kwf teHYaMumifh jzpfvm aom Action Potential onf Anteior Olfactory

Nerve wGif qufvufjzpfay:um Piriform Cortex  wGif Action Potential jzpfay:aponf/

Piriform Cortex wGif jzpfay:aom Action Potential onf Amygdala odkYqufí Action

Potential jzpfonf/ xdkenf;wlpGmyif Thalamus onfvnf; Olfactory Bulb rS Action Potential

udk wdkuf½dkuf&&Sdjcif;r&SdbJ Piriform Cortex rS wpfqifh Thalamus \ Medial Dorsal Nuclei

wGif Action Potention udk vufcH&&Sdjcif; jzpfonfudk owdjyKyg/ xdkYaemuf Thalamus \

Nuclei rS Action Potential onf Profrontal Cortex odkY a&muf&Sdum 4if;teHYudkjzpfapaom

0w¦K\yHk&dyfESifhyl;wGJum wpfNydKifwnf; a&muf&SdouJhodkYjzpfonf/

Entorhinal Cortex onf Anterior Olfactory Nucleus rS teHY Action Potential udk

wdkuf½dkufvufcH&,lonfh Entorhinal Cortex onf Amygdala xJodkY wdk;0if\/ Entorhinal

Cortex onf Hippocampus ESifhvnf; wdkuf½dkuf xyfrHqufoG,fxm;onf/ odkYjzpfí Entorhinal

Cortex wGif jzpfay:aom teHY Action Potential onf Amygdala ESifh Hippocampus wdkYwGifyg

Action Potential udk qufí jzpfay:apEdkifonf/ rodomaom teHYrsm; ½SLonfhtcg Action

Potential rjzpfEdkif/
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Olfactory Bulb , Amygdala ESif h Piriform Cortex &Sd Neuron rsm;onf

teHYaygif;rsm;pGmudk tm½HkcHazmfxkwfEdkifaomfvnf; Orbitofrontal Prefrontal Cortex wGif &Sdaom

Neuron rsm;onf teHYwpfrsdK;wnf;udkom vufcHcGJjcm;Edkifonfudk awGY&onf/

odkYjzpfí ESmacgif;rS0ifa&mufvmaom trIefwpfckonf Mucus twGif; wG,fNid&mrS

Receptor Dendrite &Sd vufcHcGufrsm;wGif csdwfqufrdonf/ xdkaMumifh Soma wGif vQyfppf"mwk

ajymif;vJrI jzpf&mrS Receptor \ Axon wGif Action Potential jzpfonf/ 4if; Action Potential

onf Gromerulus ae&mwGif;&Sd Mitral Cell Neuron rsm;\ Dendrite rsm;ESifh awhqufqufonf/

Action Potential onf Mitral Cell Neuron rsm;\ Axon wGifjzpfvmonf/ Olfactory Bulb

\ aemufydkif;wGif Anterior Olfactory Nuclei &Sdonf/ 4if;rS OD;aESmuf\ ae&m (5)ae&modkY

Action Potential qufjzpf\/ aemufqHk;wGif teHYaMumifhjzpfaom Action Potential onf

Prefrontal Cortex wGif NDA zGJY pnf;yHkudkjzpfaponf/

þjzpfpOfudkMunfh½IvQif teHY[kqdkaom t&m0w¦KwdkYrS vGifhxGuf vmonfh trIefi,frsm;

onf ESmacgif;wGif;odkY 0ifa&mufvmMuonfhtcg Receptor Neuron rsm;\ Axon wGif

vQyfppf"mwf Action Potential jzpfay:onf/ 4if; Receptor rsm;onf e*dku RMP wGif&Sd

aeMuonf/ trIef (teHY) 0ifa&mufvmaomtcg &Sd&if;pGJ RMP vQyfppfyrmPudk ajymif;vJ

aponf/ RMP vQyfppf "mwfvdkufcH&jcif;onf b0ifpdwfjzpfonf/ xdkb0ifpdwfonf trIefwpfck

Receptor \ vufcHcGufwGif uyfNidonfESifh ajymif;awmhonf/ e*dk RMP rS pwifajymif;vJonfudk

owdjyK&efvdkonf/ xdkYaMumifh teHYtm½Hkonf b0if pdwfudkjzpfapaom RMP udk ajymif;vJum

teHYudk udk,fpm;jyKonfh Action Potential udk jzpfaponf/ xdk Action Potential aMumifh

vQyfppf"mwfvdkufcH &jcif; a0'emcHpm;rI (Sensation) jzpf\/
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þcHpm;rIudk eHodjcif;[kac:í teHYaMumifh ESmacgif;twGif; jzpfay:vmaom Action

Potential onf eHodpdwfyifjzpfayonf/ eHodpdwfudk vnf; 4if;a&mufav&m jzwfoef;oGm;aom

ae&m a'orsm;tvdkuf trsdK; tpm;cGJí tjcm;trnfcGJrsm; ay;Edkifayonf/ Mucus wdkYonf

t&nfMunf? Munfvifaomoabmjzpfí 4if;ESifhpwifxdawGYonf udk taMumif;jyKum 4if;udk

ESmacgif;\tMunf (Cmeyom')[k ac:qdkvQif rrSm;Edkifacs/

ESmacgif;wGif;&Sd Receptor Neuron rsm;\ Axon rSpí Thalamus \ Neuron rsm;udk

ra&mufcif Mum;wGifjzpfay:jzwfoef;oGm;aom vQyfppf Action Potential udk Cme0w¦Kpdwf[k

ac:qdkvQif a&SUaemufudkufnDrI&Sdonf/ Thalamus \ Neuron rsm;rS Prefrontal Cortex

odkYoGm;onfhMum;wGif jzpfay:onfh Action Potential udk Cme0dnmPfpdwf[k ac:qdkEkdifayonf/

Thalamus twGif; jzwfoef;pOfjzpfay:aom Action Potential udkrl yOö'Gg&m0ZÆef;pdwf[k

qdkEdkifayonf/
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Epithelium wGif;&Sd Receptor Neuron rsm;\ Axon wGif RMP rSwpfqifh ajymif;vJonfudk

b0F*pve [k rSwf,lEdkifonf/  Action Potential onf Axon twGif; pwifjzpfNyDqdkvQif

odkYr[kwf Hillock \ Threshold Level udk ausmfvGefNyD odkYr[kwf a&mufNyDqdkygu b0*Fkyapä'

b0ifajymif;vJrI NyD;qHk;NyD jzpfonfudk awGY&Edkifonf/ b0if rajymif;cif &SdESifhNyD;aom rlvb0if

taetxm; rlv RMP taetxm;onf twDwb0ifjzpfayonf/ odkYjzpfí teHYtm½Hk

0ifa&mufvmonfhtcgvnf; a&S;,cifu tjrifESifh tMum;tm½Hkrsm;enf;wl twDwb0if?

b0*Fpve? b0*Fkyapä'? yOö'Gg&m0ZÆef;pdwf? Cme0dnmPfpdwf ponfjzifh pdwf[kqdktyfaom

Action Potential wdkYonf wpfae&mwGifjzpfvdkuf Neuron wpfckwGifjzpfvdkuf? 4if; Neuron

wGif;rS a&GUvsm;um aemufxyf Post Synaptic Neuron wGif xyfíjzpfvdkuf? Post Synaptic



232

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

Neuron wGif jzpfoGm;aom tcg Pre Synaptic wGif ysufoGm;&onf/ Pre Synaptic Neuron

wGif jzpfay:rI csKyfNidrf;oGm;rSom Post Synaptic wGif Action Potential jzpfay:&onf/ Pre

Synaptic Action Potential csKyfNidrf;oGm;onfhwdkif tqufjywfjcm;em;jcif;r&SdbJ Pre Synaptic

Action Potential csKyfNidrf;onfESifhwpfqufwnf; Post Synaptic wGif Action Potential

jyefíponfjzpfí teEÅ&ypönf;? or®eEÅ&ypönf;tjzpf aus;Zl;jyKum Action Potential

wnf;[laom pdwfonf Neuron wpfckwGif; jzpfvdkuf? jzpfNyD;onfESifh ysufoGm;vdkuf? aemuf

Neuron wpfckwGuf qufvuf í jzpfvdkufysufvdkufjzifh OD;aESmufwGif;&Sd qdkif&m tpdk;&&m

ae&mrsm;wGif vSnfhywfoGm;vmaejcif; jzifh "mwfvdkufaponf/ rnfonfhtm½HkaMumifh

"mwfvd kufonfjzpfap aemufqHk; y&rw¦ppfppf&vd kuf onfrSm vQyfppf"mwfrsm;

ajymif;vJrIaMumifh&&Sdaom cHpm;rIa0'emyifjzpfayonf/ odkY&mwGif 4if;cHpm;rI a0'emrsm;onf

El;nHhvSaom "mwfvdkufrIrsm;jzpfí vGefpGmodrfarGYonfh okckr a0'emrsm;jzpfonfjzpfí

4if;wkdYtay: ynwfwifum bmomjyefvdkufvQif y&rw¦ yuwdjzpfysufaeaom a0'em\

odrfarGYaomvSnfhpm;rIaMumifh b0oHo&mudk &SnfMumaprnfh t"duw&m;cHjzpfaom

avmbpdwfudk arG;xkwfay;awmhonf/ avmbudk avmbpdwf[k ac:qdkaomaMumifh

4if;onfvnf; bmrQr[kwf/ OD;aESmufwpfae&mwGif "mwfvdkufaejcif;? odkYr[kwf Action

Potential jzpfay:aejcif;yifjzpfonfudk aemufu@rsm;wGif qufvuf a&;om;rnf/

,ckrQavhvm½HkESifh avmbpdwfjzpfay:yHkudk rodEdkifay/ avmbpdwf jzpfay:yHkudk

odyÜHenf;u od&Sdem;vnfEdkifap&ef tenf;i,fpdwf&SnfpGm qufvufí zwfrSwfavhvm&efvdkonf/

jrwfpGmbk&m;ocifa[mMum;awmf rlcJ haom pdwå0Dxd jzpfpOfudk em;vnf&ef tm;pdkuf

avhvm&efvdkonf/ jrwfpGm bk&m;a[mMum;cJhaom w&m;wd k Yudk ÓPfynm[lonfh

pOf;pm;jcif;jzifhyif em;vnfEkdifvdrfhrnf/ pOf;pm;Edkifap&ef A[kokw ynmudk OD;pGm&,l&ef vdkonf/

Ak'̈w&m;awmfrsm;udk zwf½Iavhvm&efvnf; vdktyfayonf/ [muGufr&Sd a[mMum;cJhaom

jrwfAk'̈\w&m;rsm;udk avhvmjcif;r&SdbJ pOf;pm;vQif vGJrSm;aom tawG;wdkY jzpfay:vmEdkif

ayonf/ jrwfAk'̈\ w&m;awmfrsm;udk avhvmjcif;onf eufeJaom odyÜHvkyfief;jzpfayonf/

jrwfAk'̈\ tvkdjzpfaom umvmrokwfawmfyg udk,fwdkifavhvmrSwfom;um pOf;pm;jcif;onf

jrwfpGm bk&m;u odapvdkaom w&m;wdkYudk &Sif;vif;pGmem;vnfjcif;udk jzpfapEdkifonf/

pmawGYpOf;pm;jcif;tm;jzifh od&Sdem;vnfNyD;vQif 4if;okwr,ÓPfESifh pdEÅm r,ÓPfwdkYudk

tajcjyKí owdy|mefvufawGYvkyfief;udk vkyfudkif&ayrnf/ tvkyfrygaom odjcif;onf

tESpfr&Sdaom awmuJhodkY jzpfacsrnf/ odkYjzpfí vufawGY owdy|mefudk vkyfudkifMu&mwGif
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Munfvifaomem;vnfrI tiftm; aumif;aom o'̈gw&m;jzpfvmap&ef &nfoefí avhvm&orQ

qufvuf wifjyygrnf/

vQm (Zd0Sm0w¦K? Zd0Sm,we? Zd0Smyom')

vQmudk MuGufom;? tqDwdkYjzifh zGJYpnf;xm;onf/ vQmudk cHwGif;xJwGif MuGufom; (3)rsdK;jzifh

yg;pyftwGif;wGif wGJxm;onf/ vQmonf cËmudk,fwGif;wGif ajymif;vJa&GUvsm;vIyf&Sm;&ef

tvG,fulqHk;t*Fgjzpfonf/ vQmudk cËmudk,fwGif;odkY 0ifa&mufvmonfh "mwkypönf; (tpm;tpm)

rsm;udk ppfaq;cHpm;&mwGifomru vltcsif;csif;qufoG,f&mwGif toHk;jyKonf/ bmom

pum;rsm;ajymqdk&mwGifvnf; toHk;jyKonf/ vQmonf tm½HkcHt*Fg oufouf r[kwfbJ

qufoG,fa&;vkyfief;rsm;udkyg vkyfudkifonf/

vQm\txdkiftjzpf vQm\aemufqHk;tydkif;udk Epiglottis [kac:onf/ Epiglottis onf

vQm\t&if;ydkif;jzpfonf/ Epiglottis ESifhuyfvsuf a&SUodkYqufMunfhvQif Lingual Tonsil

udkawGY&rnf/ Lingual Tonsil wGif MuD;rm;aom MuGufom;zkrsm;pGmudk awGY&onf/

vQm\tMurf;qHk;tpdwftydkif;[kqdkvQif rrSm;Edkif/ Lingual Tonsil \atmuf vQmtwGif;wGif

Nerve wpfck&Sdonf/ 4if; Nerve udk Vagus Nerve [kac:onf/ Vagus Nerve onf vQm\
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twGif;om;xJwGif epfjrKyfvsuf&Sdonf/ Vegus Nerve udk Nerve No. 10 [kvnf;ac:onf/

4if; Vagus Nerve onf OD;aESmufyifpnf (Brain Stem)rS xGufvmaom emAfaMumjzpfonf/

Vagus Nerve onf OD;aESmufyifpnf&Sd Medulla Oblongata \ Posterior Lateral ac: Medulla

Oblongata \tjyif aemufab;em;rS pwifí xGufvmaom vQm\ Lingual Tonsil twGif;odkY

0ifvmonf/ Vagus Nerve onf OD;aESmuf yifpnfwGif Glossopharyngeal emAfac: emAfeHygwf

(9) \ atmufem;rS xGufvmonf/ Vagus Nerve onf Sensory ac: tm½HkcHvkyfief;ESifh

Motor ac: vIyf&Sm;rIvkyfief; (2)rsdK;pvHk;udk vkyfudkifonf/ Vagus Nerve onf txl;tm;jzifh

Gastrointestinal  ac: 0rf;acgif;wGif;&Sd uvDpmrsm;twGuf vnf;aumif;? tqkwftwGuf

vnf;aumif; tm½HkcHjcif;ESifh vIyf&Sm;jcif;vkyfief;rsm;udk vQmjzifhqufoG,fvkyfudkif&ef jzpfonf/

Vagus Nerve onf pum;ajymonfhtcg vQmudkvIyf&Sm;Edkifap&ef vkyfaqmifay;onf/ 4if;onf

tpmacs t*Fgrsm;ESifhvQmwdkY yl;aygif;aqmif&Guf&mwGif tvkyfvkyfonf/

Vagus Nerve wnf&Sd&m Lingual Tonsil \ tay:ab;wGif Palatine Tonsil &Sdonf/

Palatine Tonsil onf t&omazmfxkwfjcif;u@rsm;wGif ryg0ifacs/ 4if;onf vQmESifh

wpfwGJwnf;omwnf&Sdaeonf/ Palatine Tonsil onf cËmudk,f ckcHumuG,fa&;vkyfief;

(Immune System)wGifom tvkyfvkyfonf/ Palatine Tonsil onf OD;aESmufodkY wufa&muf

vmaomaoG;udk oefYpifay;\/ 4if;onf cËmudk,f\ wwd,tonf;jzpfonf/

Lingual Tonsil NyD;aemuf qufvufí a&SUodkYqufvQif Papillae ac: tzki,frsdK;pHk

wnf&Sd&mudk awGY&rnf/ Lingual Tonsil tydkif;udkausmfvQif vQma&SUzsm;txd Papillae rsm;jzifh

jynfhaeonf/ Papillae onf (4)rsdK;&Sdonf/ Lingual Tonsil ESifh uyfvsufwnf&Sdaeonfh Papillae

trsdK;tpm;onf Vallate Papillae trsdK;tpm;jzpfonf/ Vallate Papillae NyD;vQif Filiform

Papillae trsdK; tpm;vmonf/ Filiform Papillae NyD;vQif Foliate Papillae trsdK;tpm;vmonf/

Foliate Papillae trsdK;tpm;NyD;vQif Fungiform Papillae trsdK;tpm;vmonf/ Papillae

rsm;\atmufxJwGif t&omzkac: Taste Bud rsm;wnf&Sdonf/ Papillae rsm;onf ae&mwpfckpD

&SdaeMujcif;r[kwfbJ trsm;pkawGY&aom ae&mrsm;udkom qdkvdkonf/ Papillae (4)rsdK;onf

a&maESmí aeavh&Sdonf/ Papillae wpfrsdK;pDwGif&Sdaom t&omzkrsm; wpfckESifhwpfck rwlMuacs/

Filiform ESifh Fungiform &Sd t&omzkrsm;rS tao;qHk;t&omzkrsm;jzpfum Vallate wGif&Sdaom

t&omzkrSm tBuD;qHk;jzpfonf/
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vQm\a&SUzsm; (3)yHk (2)yHk\atmufwGif wG,fuyfvmaom emAfaMumrSm Cranial Nerve

[kac:aom  emAftrSwf (7)jzpfonf/ Cranial Nerve udk Facial Nerve [kvnf; ac:onf/

emAftrSwf (7)onf vQm\ta&SUydkif; (3)yHk (2)yHkwGif jzpfay:aom Action Potential rsm;udk

OD;aESmufyifpnfodkY qufoG,f&mvrf;aMumif;jzpfonf/  4if;emAfvrf;aMumif;udk Neuron

rsm;jzifhzGJYpnf; qufoG,fxm;onf/

vQmaemuf usef (3)yHk  (1)yHkwGif jzpfay:aom Action Potential rsm;udk emAftrSwf

(9)ac: Glossopharyngeal emAfu qufoG,fum OD;aESmufyifpnfodkY a&mufaponf/

emAftrSwf (5)onf emAftrSwf (7)uJhodkYyif vQm\a&SUzsm; (3)yHk (2)yHk\ atmufwGif

wG,fqufum 4if;wGifjzpfay:vmaom Action Potential rsm;udk OD;aESmufyifpnfodkY ay;ydkYonf/

cHwGif;wGif;wGif oGm;&nfwHawG; xkwfvkyfay;aom *vif;av;ck &Sdonf/ tBuD;qHk;

*vif;onf em;\a&SU yg;twGif; tay:atmuftHoGm;rsm; ab;yg;eH&HwGif;wGif &SdaeNyD; 4if;udk

Parotid Gland [kac:onf/ Parotid *vif;rS wHawG;xGufvmap&ef emAftrSwf (9)u

aphaqmfonf/ emAftrSwf (9)rSvmaom Action Potential aMumifh Parotid *vif;u wHawG;udk

xkwfvkyf ay;onf/ Action Potential udk emAftrSwf (7)\ Motor Neuron rsm;u

vufqifhurf;onf/ tpmacsaepOf emAfeHywf (9)u Parotid *vif;udk Action Potential

ay;ydk Yonf/ aemuf*vif;wpfrs dK ;rSm Submandibular Gland [k ac:NyD; 4if;onf

ar;½dk;zsm;\aemuf atmufbufwGif&Sdonf/ Submandibular Gland udk Submandibular Nerve

[kac:aom emAftrSwf (5)ESifh qufoG,f xm;onf/ emAftrSwf (5)onf emAftrSwf (7)ESifhvnf;

cs dwfqufxm;\/ tpmacsonfht*Fg emAftrSwf (7)onf emAftrSwf (5)rSwpfqifh

Submandibular Gland rS wHawG;xkwfvkyfaponf/ Facial Nerve ac: emAftrSwf (7)rS

vmaom Action Potential onf emAftrSwf (5)rS wpfqifh Submandibluar Gland udk

wHawG;xkwfvkyfay;jcif;jzpfonf/ Action Potential onf emAfaMumrsm;&Sd Neuron rsm;\ Axon

wGifjzpfay:onf/

aemuf*vif;wpfrsdK;rSm Sublingual Gland jzpfonf/ Sublingual Gland onf

vQmta&SUzsm;\ atmuf twGif;wGif&Sdonf/ 4if;udk aphaqmfaom emAfrsm;onf Facial Nerve

ac: emAftrSwf (7)jzpfNyD; 4if; emAftrSwf (7)rS vmaom Action Potential onf

Submandibular Galglion ac: emAftrSwf (5)\ Ganglion uvmyfpnf;rsm;wGif qifhumqifhum
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jzpfay:um Sublingual Gland udka&mufonf/ Subligual Gland onf Action Potential udk

vufcH&&Sd vQif wHawG;xkwfay;onf/

aemufwpfrsdK;rSm Von Ebner Gland ac: wHawG;*vif;i,frsm; jzpfonf/ Von Ebner

Gland rsm;onf *vif;BuD;wpfcktaejzifh zGJYpnf;rIr&SdbJ vQm\tay:buf rsufESm Dorsal

Surface wGif aygufaomufae&m,lum wnf&Sdaeonf/ Bon Ebner Gland rsm;rS xGuf&Sdvmaom

wHawG;onf Lipid Hydrolysis ac: tqDuvmyfpnf;rsm;udk [dkufN'dK*siftdkif;,Gef;rsm; wG,fuyfap

jcif;jzpfpOfwGif yg0iftvkyfvkyfonf/ 4if;wHawG;onf tpmacszsufay;Edkifonf/

wHawG;\ 99.5 &mcdkifEIef;onf a&jzpfonf/ usef  0.5 &mcdkifEIef; wGif Electrolytes

[kac:aom Na+, K+ rsm; , Mucus [kac:aom tcRJrsm;? Glycoprotein rsm;? tifZdkif;rsm;ESifh

tPkZD0ydk;owfaq; Antibacterial Compound rsm;yg0ifonf/ Glycoprotein onf

uvmyfpnf;wpfckESifhwpfck qufoG,f&mwGif ta&;ygonfh y½dkwif;jzpfonf/ tifZdkif;rsm;onf

tpmrsm;udk acszsufum ao;i,faomtrIefrsm;jzpfvmap&ef jyKvkyf&mwGifoHk;onf/ wHawG;

wGif;&Sd Antibiotic tPkZD0ypönf;rsm;aMumifh tpmESifhtwl0ifvmonfh bufwD;&D;,m;ydk;rsm;udk

aoaponf/ cHwGif;wGif; wHawG;&Sdaeí oGm;rsm;Mum;wGifnyfaeaom tom;rsm;ykyfí

jzpfay:vmaom bufwD;&D;,m;rsm;onf Mum&SnfpGm&SifoefEdkifjcif;r&Sdjcif;jzpfonf/ wHawG;wGif

ygaom Antibacterial "mwkypönf;rsm;u w&pyfwdkufcdkufay;aeonf/

wHawG;onf yg;pyftwGif;odkY 0ifa&mufvmaom tpmrsm;udk pGwfpdkum aysmhaysmif;

oGm;aponf/ rsdKcs&mwGif ydkí acsmarGYaponf/ wHawG;&Sdaeí yg;pyftwGif;0ifvmaom

tpmrsm;ESifh cHwGif;&SdeH&Hrsm; xdcdkufyGef;&S ysufpD;rI enf;aponf/ wHawG;aMumifh tpm;tpmtrIef

tMuGif;tusefrsm;onf cHwGif;wGif wG,fNidaeEIef; tvGefenf;yg;oGm;onf/ wHawG;r&Sdygu

pum;ajymqdkonfh tcgwGif cufcJEdkifonf/ wHawG;&Sdaeí vQmonf ydkíoGufvufacsmarGYpGm

vIyf&Sm;Ekdifí yDoaompum;udk wduspGm ajymEkdifjcif;jzpfonf/ wHawG;wGif yg0ifaom

tdkif;,Gef;wdkYaMumifh cHwGif;&Sd tpdwftydkif;rsm;wGif qm;csdK;uyfjcif;? tn§dwufjcif;rsm;udk

avsmhenf;ap&ef umuG,fonf/ wHawG;wGif;yg tdkif;,Gef;rsm;onf cHwGif;wGif; ywf0ef;usif&Sd

a&rsm;udk pH yrmP (6.2) rS (7.4) twGif; &Sdaeap&efxdef;xm;Edkifjcif;jzpfonf/ cHwGif;wGif

(6.2) pH uJhodkY tufppf jzpfay:aejcif;aMumifh bufwD;&D;,m;rsm; &SifoefEdkif&ef tcGifhtvrf;

enf;jcif; jzpfonf/ pH 7.4 uJhodkY Alkaline jzpfjcif;onfvnf; cHwGif;twGif; uvmyfpnf;rsm;

vGefuJpGm Acidic jzpfrI rjzpfap&ef w&pyf xdef;n§day;onf/ wHawG;wGif yg0ifaom umAGefepf
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tif[dkuf'a&Upf (Carbonic Anhydrase) "mwfonf t&omzkrsm; jzpfay:BuD;xGm;rItwGuf

taxmuftuljyKonf/ wHawG;\ (99.5)&mcdkifEIef;onf a&jzpfí wHawG;wGif pdrfh0ifEdkifpGrf;

&Sdonf/ xdkYaMumifh wHawG;\ tpmacstifZdkif;rsm;u xkacsvdkufí ao;i,faomtrIefrsm;

jzpfvmonfh tpmrIefrsm;onf wHawG;\ a&ESifhtwl acsmifBudKacsmifMum;txd wdk;0ifpdrfh0if

ysHUESHUvmonf/ wHawG;r&SdvQif ao;i,faom trIefrsm;tjzpfvnf; rausysufEdkifouJhodkY

ausysufEdkifonfhwdkifatmif 4if;ao;i,faom trIefrsm;onf t&omzk twGif;odkY 0ifa&mufEdkifjcif;

r&Sdacs/ tpmrIefrsm;onf wHawG;ESifhtwl vdkufygum t&omzk rsm;twGif;odkY 0ifa&mufEdkifjcif;

jzpfonf/ xdkYaMumifh wHawG;xkwfvkyfrIenf;aom yk*d¾Kvfrsm;onf t&om cHwGif;rawGYjcif;

jzpfMuonf/ cHwGif;csOfjcif;[k ajymqdkoHk;EIef;Mujcif;\ taMumif;w&m;rSm wHawG;txGufenf;um

tmajcmufvmjcif;jzpfonf/ tmajcmufvmvQif cHwGif;ywf0ef;usifwGif tufqpf"mwfrsm;um

csOfpkwfaom t&omudk cHpm;&jcif;jzpfonf/

xdktcsdefwGif cHwGif;&Sd wHawG;*vif;rsm;udk vHIUaqmfay;&efvdkonf/ a&aomufjcif;onf

taumif;qHk;tajzjzpfaomfvnf; tcsdKrsm;pm;jcif;? aq;vdyfaomufjcif;onf cHwGif;csOfjcif;udk

,m,Dtm;jzifh aysmufuif;ap Edkifaomfvnf; cËmudk,fwGif aemufqufwGJ usef;rma&;qdk;usdK;rsm;

jzpfvm aponf/ wHawG;wGifygaom Antibacterial "mwkypönf;rsm;onf vlrsm;wGifom ru

wd&pämefrsm;\wHawG;wGifyg yg0if\/ odkY jzpfí wd&pämefrsm;onf 'Pf&m&&Sdonfhtcg

4if;wdkY\vQmjzifh 'Pf&m&Sd&modkY vsufjcif;jzifh 'Pf&m ae&modkY wHawG;a&mufapjcif;aMumifh temudk

ydkítusufjrefojzifh obm0tm;jzifh aqmif&GufMuonfudk Goinesville wGif&Sdaom University

of Florida rS okawoDrsm;u awGY&SdcJhMuonf/ 4if;awGY&SdcsufwGif MuGuf\wHawG; wGif Nerve

Growth Factor ac: NGF qdkonfh "mwfwpfrsdK;awGY&Sd&NyD; xdk"mwk"mwfonf 'Pf&mudk

usufap&mwGif (2)qydkí jrefqefaponf[lí jzpfonf/ odkYaomf vlwdkY\wHawG;wGif NGF

ryg&Sdacs/ NGF tpm; tjcm;aom Immunoglobulin A (IgA), Lactoferrin, Lysozyme ESifh

Peroxidase ponfh Antibacterial "mwkypönf;rsm; yg0ifum  bufwD;&D;,m;rsm;udk wdkufcdkuf

acsrIef;onf/ wHawG;ESifh twl arsmygvmEdkifaom tpmrIefi,frsm;onf cHwGif;\ae&mtESHYtjym;

wGif  aygufaomuf a&GUvsm;wnf&Sdae\/  vQm\ rsufESmjyifay:&Sd Papillae rsm;onf wGefYacguf

xm;aomyHkpHjzifh zGJYpnf;jzpfay:aeaomaMumifh wHawG;\ pdrfh0ifEdkifpGrf;aMumifhvnf;aumif;?

urÇmhqGJtm; tmayg"mwfaMumifhvnf;aumif; Papilla rsm;tMum; 0ifa&mufvmMuonf/

t&omzkac: Taste Bub onf Papilla rsm;\ Mum;rsufESmjyifrsm;wGif wnf&Sdavh&Sdonf/
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t&omzkonf Papilla rsm;\ tjyifrsufESmjyifatmufwGif wnf&SdMuonf/ vlwpfOD;ESifh

wpfOD; t&omzk ta&twGuf yg&SdrIrwlnDacs/ Papilla rsm;\ atmuf&Sd rsufESmjyifudk Epithelium

[kac:onf/ t&omzkrsm;onf Epithelium wGif epfjrKyfum rsufESmjyifem;uyfvsuf usef&Sd

aeonf/ Papilla rsm;onf vQm\ rsufESmjyifvnf; jzpfonf/
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t&omzkonf MuufoGefOeDyHkoP²mef&Sdonf/ 4if;\twGif;wGif tvTmvdkuf a'gifvdkuf

zGJYpnf;jzpfwnfaeaom uvmyfpnf;rsm;&Sdonf/ 4if;uvmyfpnf;rsm; tvTmvdkufa'gifvdkuf

zJGYpnf;jzpfay:aeonfhyHkonf iSufaysmoD; wpfzD;udk jrif&ouJhodkYjzpfonf/ 4if;uvmyfpnf;rsm;wGif

taxmuftuljyK uvmyfpnf;ac: Supporting Cell rsm;yg&Sdonf/ Gustatory Cell ac: t&om

uvmyfpnf;rsm;yg&Sdonf/ t&omzkonf Epithelium \twGif;wGif wnf&Sd NyD; Epithelium

tvTm\atmufwGi f Connective Tissue [kac:aom MuGufom;wG Jwnf& S dum

4if;MuGufom;wGJonf t&omzkrS xGufvmaom tm½HkaMum Neuron rsm;\ Axon rsm;udk xdef;um

n§yfxm;jcif;jzifh wnfNidrfpGmaeap\/

Gustatory Cell wdkYonf Neuron rsm;jzpfMuaom Epithelium \rsufESm jyifbufwGif

Microvilli [kac:aom tarT;trQifi,frsm;xGufaeonf/ 4if; Microvilli tarT;trQifrsm;udk

Gustatory Hair [kvnf;ac:onf/ 4if; Gustatory Hair uav;rsm;onf t&omzk\

tay:buf Epithelium rsufESmjyif wGif Pore [kac:aom taygufi,frsm;twGif;odkY OD;wnfí

wdk;xGufaeonf/

Microvilli ac: Cilia tarT;i,frsm;ay:wGif Chemo Receptor ac: "mwk vufcHcGufrsm;

yg&Sdonf/ 4if;vufcHcGufygaom Microvilli tarT;i,frsm;onf t&omzk\ Pore ac:

taygufi,frsm;wGif wnf&Sdvsuf&S donf/ wHawG;ESif htwl arsmyg0ifa&mufvmaom

tpmrIefi,frsm;onf 4if; Microvilli tarT;rsm;udk Chemo Receptor rsm;wGif ae&m,lMuonf/

xdkodkYae&m ,lEdkifap&ef Supporting Cell uvmyfpnf;rsm;u Protein trsdK;rsdK;udk xkwfay;onf/

xdk Protein rsm;onf tpmrIefrsm;ESifh wG,fuyfvdkufonfhtcg tcsdKonf tcsddK\vufcHcGufudk

ae&m,lwG,fuyfEdkifjcif;jzpfonf/ xdk Protein rsm;aMumifh tcsOfonfvnf; tcsOf\vufcHcGuf

wGif tH0ifcGifus ae&m,lEdkifjcif;jzpfonf/

þodkYae&m,lvdkufonfESifh t&om Neuron \ Soma wGif "mwk ajymif;vJrIrsm;jzpfonfh

t&om Neuron (Taste Cell) \ Soma wGif vma&muf csdwfqufonfh Axosomatic Synapse

rsm;&Sdonf/ 4if; Axosomatic Synape rsm;odkY Neurotransmitter vTwfxkwfjcif;rsm;jzpfum

4if; Axosomatic Syanpse \ Presynaptic jcrf;wGif Action Potential udkjzpfaponf/

oMum;uvmyfpnf;onf t&omuvmyfpnf;\ Microvilli  &Sd oMum;uvmyfpnf;vufcHcGuf

wGif 0ifa&mufae&m,lvdkufonfESifh 4if;oMum;uvmyfpnf;vufcHcGufrSwpfqifh t&om
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uvmyfpnf;\ Soma wGif vQyfppftajymif;tvJ (Potentiation) jzpfrnf/ t&omzktwGif;&Sd

t&omuvmyfpnf;\ Soma onf tpmrIefrsm; vma&mufwG,fuyfjcif;r&SdpOfu 4if;\ RMP

üomwnf&Sd\/ tpmrIefonf vufcHcGufwGif vma&mufwG,fcsdwfqufoG,fvdkufaomtcg

t&omuvmyfpnf;\ RMP onf pwifajymif;vJonfudk owdjyK&efvdkonf/  þtcsdefonf

t&omaMumifh t&omuvmyfpnf;\ b0ifpdwfajymif;vJjcif; w'*Fyifjzpfonf/ t&om

uvmyfpnf;\ RMP b0ifpdwfonf b0*Fpveajymif;vJjcif; pwifNyD;aemuf 4if;\ Axon

wGif Action Potential pjzpf\/ Soma \ Hillock wGif vkdtyfonfh Threshold Level

vQyfppfyrmP &&SdonfESifh Axon wGif;&Sd Na+ ESifh K+ Gate rsm; yGifhvmMuonfjzpf&m þodkY

yxrOD;qHk; Na+Gate yGifhvQifyGifhjcif; 0ifa&mufvmaom Na+ wpfvHk;\ Action Potential \

tpyifjzpfonf/ Action Potential \ tponf b0ifpdwf (RMP) ajymif;vJjcif;\ tqHk;

b0*Fkyapä'yifjzpfonf/ b0ifpdwf\ e*dkcsKyfNidrf;jcif; jzpfonf/ b0ifpdwfcsKyfNidrf;onfESifh t&om

tm½HkaMumifh jzpfay:vm&aom Action Potential onf pwif\/ xdk Action Potential onf

vQyfppfajymif;vJjcif;jzpfí vQmatmufwGif "mwfvdkufjcif;a0'emcHpm;rI (Sensation)udk jzpfap\/

xdkcHpm;rIa0'emudk xdktpm\ t&om[k rSwf,lMuayonf/ oMum;uvmyf pnf;onf t&om

uvmyfpnf;\ Microvilli &Sd Receptor wGif ae&m,lvdkufonfh twGuf jzpfay:vmaom Action

Potential aMumifh cHpm;&onfha0'emudk tcsdK[k ynwfwifum rSwfom;em;vnf Muukefonf/

t&omzk (Taste Bub)wGif t&omuvmyfpnf; (5)rsKd;&Sdonf/  (1) tcsdK t&om

uvmyfpnf;? (2) tcg;t&omuvmyfpnf;? (3) tcsOft&om uvmyfpnf;? (4) tief t&om

uvmyfpnf;? (5) Savory ac: Alkali ac: xHk;"mwft&om? tom;"mwft&om uvmyfpnf;

[lí t&omuvmyfpnf; ig;rsdK;yg0ifonf/ trSwf (5) t&omonf Aminoacid jzpfaom

Glutamate wdkYaMumifh &&Sdaom cHpm;rIjzpfonf/ Glutamate wdkYonf tom;ig;rsm;wGif yg0ifí

tom;ESifhig;wdkY\ t&omonf rcsdKrief? rpyfrcg;? rcsOfbJ Glutamate \ t&om jzpfay:

aponf/  4if;t&omudk Savory [kac:ouJhodkY Umami [kvnf; odMuonf/

t&omuvmyfpnf;rsm;wGif vdktyfonfht&omudk taxmuftuljyK uvmyfpnf;rsm;u

ay;onf/ t&omzkrsm;\ Soma wGif tm½HkaMumrsm; jzpfaom emAf (5)? emAf(7)ESifh emAf

(9)wdkYrS xGufvmaom Axon rsm;u vma&mufawhqufxm;onf/ t&omuvmyfpnf;rsm;\

wpfzuftzsm;ydkif; wGif Microvilli ac: Calic ac: Hair rsm;&Sdonf/ 4if; Hair rsm;onf Pore
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ac: t&om0ifayguf taygufi,frsm;twGif; wdk;wdk;0ifvsuf&Sdonf/ Pore onf Epithelium

\ rsufESmjyifrS azmufxGufvmxm;um vQm\twGif; wGefYacguf rsufESmjyiftjzpf&Sdaeonf/

tpmrIefrsm; wHawG;ESifhtwl a&mygvmaom Pore twGif;odkY 0ifonf/ t&omuvmyfpnf;

Taste Cell rsm;\ tzsm;&Sd Hair rsm;\ vufcHcGufrsm;wGif ae&m,lonf/ ae&m,lEdkifap&ef

taxmuftuljyK uvmyfpnf;rsm;u qdkif&m Protein rsm; xkwfvkyfay;xm;onf/ t&om

uvmyfpnf;wdkif;wGif EsL;uvD;,yfpf (Nucleus)&Sdonf/ 4if;wGif DNA &Sdonf/ Gene &Sdonf/

Supporting Cell ac: taxmuftuljyK uvmyfpnf;rsm;wGifvnf; DNA &Sdonf/ Gene &Sdonf/

4if; Gene toD;oD;onf qkdif&mtvkyfrsm; udkvkyfaqmif&ef OD;aqmifaom ZD0dw½kyfrsm;

yifjzpfonf/
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tcsdK? tief? tcsOf? tcg;ESifh Umami t&omtrIefY tpmrIefrsm;onf vufcHcGuf

toD;oD;wGif ae&m,lvdkufvQif 4if;wdkY\ qdkif&m Soma rsm;wGif Depolarization jzpfrnf/

Depolarization onf vHkavmufatmifjyif;xefvQif Neurotransmitter rsm;udk Post Synaptic

Dendrite odkY ydkYvTwfum Post Synaptic Neuron wGif Action Potential jzpfaprnf/ 4if;

Action Potential onf emAf(5)? emAf (7) ESifh emAf (9)wdkYrS wpfqifh OD;aESmuf\ yifpnf (Brain

Stem) odkYa&muf\/ emAfrsm;tm;vHk;onf OD;aESmufyifpnf\ Nuclei of  Tractus Solitarius

wGif 0ifa&mufMuonf/ 4if;emAfrsm;rS pD;qif;vmaom Action Potential onf Nuclei of

Tractus Solitarius rS Midbrain udk jzwfoef;um Thalamus odkY0ifa&mufonf/

t&omemAfaMum Neuron rsm; Thalamus odkYa&muf&mwGif Thalamus \

twGif;atmuf\ taemufbufjcrf;&Sd Medial Neutral Posterior Nucleus ae&mwGif

b,fnmcGJí 0ifa&mufonf/ Action Potential pD;qif;&m vrf;aMumif;onf Thalamus rS

xGufcGmonfhtcg OD;aESmuftay:buf Cortex &Sd ae&m (3)ae&modkY qufvufpD;qif;onf/

4if;wdkYonf (1) Insula  (2) Somatosensory Cortex (Taste)   (3) Somatosensory Cortex

(tongue) wdkY jzpfMuonf/

(1) Insula

Insula udk Insulary Cortex [k ac:ovdk Insular Lobe [kvnf; odMuonf/ Insula

onf OD;aESmufwGif;&Sd b,fjcrf;nmjcrf;wGif;&Sd (2)ckaom Insulae rsm;udk qdkvdkonf/  Insulae

onf Thalamus ESifh qufoG,fxm;onf/ qufoG,fxm;aomae&mrSm Thalamus twGif;&Sd

Media Ventral Posterior Nucleus jzpfonf/ odkYjzpfaomaMumifh Thalamus odkYa&muf&Sd

jzpfay:vmaom t&om Action Potential onf Insulary Cortex odkYvsifjrefpGm a&muf&Sd

jzpfay: vmonf/ Insulae onf Amygdala \ A[dkuvmyfpnf; Central Nucleus ESifhvnf;

Neuron vrf;aMumif;ESifh Axon rsm;jzifh csdwfqufxm;onf/ odkYjzpfí Insulae odkYa&muf&Sdvmaom

t&omaMumifhjzpf&onfh Action Potential onf Amygdala odkYa&muf&Sdonf/ xdkYtjyif

zGJYpnf;yHkt& Insulae \ a&SUydkif; wpfckvHk;onf Amygdala twGif;odkY 0ifa&mufcsdwfqufvsuf

&Sdonfjzpfí Insulae odkY a&muf&Sdvmaom t&omcHpm;rIa0'emonf Amygdala odkY csufcsif;

qufvufí Action Potential jzpfay:onf/ Amygdala onf pdwfvIyf&Sm;rItm;vHk;udk

jzpfay:apaom? odkYr[kwf pdwfvIyf&Sm;rIjzpfay:vQif pwiftvkyfvkyfaom ae&mjzpfonf/
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xdkYaMumifh Amygdala ESifh eD;uyfpGmzGJYpnf; jzpfay:aeaom Insulae onfvnf; Emotion ac:

pdwfvIyf&Sm;rI? cËmudk,f vIyf&Sm;rIrsm;? rdrdudk,fudk rdrdowdxm;rdjcif; (Self Awareness)

odrIjzpfpOfrsm; (Cognitive Functions) ESifh rdrd\twå? wpfudk,f&nfqdkif&m tawGYtMuHKrsm;

(Intrapersonal Experience) wdkYtm;vHk;wGif Amygdala ESifh twlyl;wGJí yg0if ywfouf

aeonfudk xif&Sm;pGm awGY&rnfjzpfonf/ t&omcHpm;rI a0'em wpfckonf twdwfwGif MuHKcJhaom

cHpm;rIrsm;pGmudk jyefajymif;owd&apjcif;? jyefíwrf;wapjcif;? jyefí 0rf;enf;0rf;omapjcif;?

aysmf&Tifjcif;? rayQmf&Tif jcif;? vGrf;qGwfjcif;? trSwf&jcif; ponfh tawGYtMuHKrsm;pGmudk azmfxkwfay;

onfhu@wGif Insulae onf Amygdala ESifh wGJzufí tvkyfvkyfonf/

Insulae \ Interior ac: ta&SUjcrf;onf Amygdala wGif;odkY wdk;0ifaeaomfvnf;

Insulae \ aemufydkif; Posterior Insulae onf Secondary Somatosensory Cortex ac:

OD;aESmuftpdwftydkif;ESifh qufoG,fxm;onf/ Secondary Somatosensory Cortex ESifh Insulae

wdkY xdpyf&mae&monf Thalamus rS xdawGYrIcHpm;rI a0'emrsm;jzpfaom emusifrI? ,m;,HrI?

tyltat;? txdtawGYESifh udk,fwGif;atmufpD*sifyrmPwdkYudk vufcH&&Sdonfhae&m jzpfonf/

Insulae onf Orbitofrontal Prefrontal Cortex ESifhvnf; qufoG,fxm;onf jzpfí Insulae

odkYa&muf&Sdaom Action Potential onf Prefrontal Cortex odkY a&muf&SdEdkifonf/

Insulae onf rsdKcsjcif;vkyfief;udk wm0ef,lum aqmif&Gufonf/ rsufvHk;? vufESifh

OD;aESmufwGJí vkyfudkifonfhvkyfief;wGifvnf;yg0ifonf/ ESvHk;ckefEIef;ESifh aoG;zdtm;udkvnf;

ajymif;vJay;Ekdifonf/ avhusifhcef; vkyfcsdefwGif ESvHk;ckefEIef;udk vdkwdk;ydkavQmhvkyfay;jcif;udk Insulae

rS xdef;ausmif; ay;onf/ avhusifhcef; vkyfaepOfwGif ESvHk;ckefjrefaeapouJhodkY aoGzdtm;

udkvnf;jr§ifhxm;ay;onf/ &Snfvsm;aom 0gusrsm;oHk;í ajymqdk&mwGif vnf;aumif;? a&;om;

&mwGifvnf;aumif; Insulae u tvkyfvkyfonf/ Insula onf vQm\ t&omvkyfief;omru

vQm\bmompum;qdkif&m yg0ifrI pGrf;&nfudkyg xdef;ausmif;ay;onf/
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(2) Somatosensory Taste Cortex

Somatosensory Cortex onf vl\cËmudk,fwGif xdawGYrIaMumifh jzpfay:aom cHpm;rI

a0'emrsm;tm;vHk;udk odrf;qnf;&mae&mjzpfonf/ tpmpm;&mwGif vQmonf tpm;tpmESifh

xdawGYonfhtcg jzpfay:vmaom Action Potential a0'emcHpm;rIudkvnf; odrf;qnf;onf/ vlwdkYu

þcHpm;rI a0'emudk t&om[k ynwfwifMuaomfvnf; OD;aESmufonf t&om[lírodbJ

xdawGYrIaMumifhjzpfay:aom cHpm;rIa0'emtjzpfom odrf;qnf;onf/ xdkYaMumifh t&om[k

ynwfwifxm;aom xdawGYcHpm;rIa0'emudk OD;aESmuf\xdawGY a0'em odrf;qnf;&m

Somatosensory Cortex wGifyif odrf;qnf;\/ odkY&mwGif vQmwGifxdawGYonfh a0'emu

&&Sdjzpfay:vmaom Action Potential onf tjcm;aom xdawGYrIa0'em (azmXAÁm½Hk)rsm;ESifh

rwlonfhtwGuf OD;aESmufu vQm\xdawGYrIa0'emrsm;udk oD;jcm;cGJí odrf;qnf;xm;onf/

4if;ae&mudk Somatosensory Taste Cortex [kvnf; odMuonf/ vQmESifh tpm;tpmrsm;

xdawGYjcif;udk tjcm;xdawGYjcif; (azmXAÁm½Hk)wGif ajymif;írxm;jcif;onf tjcm;xdawGYcHpm;rI a0'emrsm;

ESifh rwlaom obm0jzpfonfh t&om[k ynwfcJGjcm;í owfrSwfEdkifonfjzpfíjzpfonf/

vQmwGifjzpfay:aom t&omonf tajccHtm;jzifh vQm\ t&om zkwGifygaom

tm½HkcHEsL&Gefrsm;\ trsdK;tpm;rsm;udkMunfhí tajccHtm;jzifh (5)rsdK;cGJum Somatosensory Taste

Cortex wGif odrf;qnf;\/ 4if;wdkYrSm (1) tief? (2)tcsOf? (3) tcsdK? (4) tcg;ESifh (5) Umami

ac: Savory ac: Aminoacid t&omwdkYjzpfMuonf/
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t&omrsm;rnfodkYjzpfonfudk avhvmrnf/ (1) tieft&om[k ynwfwifrnfh t&om

cHpm;rIa0'em pwifonfhae&monf Hair ac: Microvilli  av;rsm;\ Membrane wGifjzpf\/

t&om Neuron rsm;rS xGufvmaom Microvilli rsm;\ Membrane ac: tcGHrsm;\

rsufESmjyifwGif Protein tom;rQifrsm;jzifh zGJYpnf;jzpfay:aeaom tdkif;,Gef;*dwfrsm; 0ifaygufrsm;

&dSonf/ 4if;wdkYonf qdk'D,rf Na+ tdkif;,Gef;*dwf0ifaygufrsm; jzpfMuonf/ tpmrIefrsm;wGif

Na+ rsm;yg0ifum 4if; Na+ wdkYonf tieft&om uvmyfpnf; \ vufcHcGuf Receptor wGif

wG,fuyfvdkufonfESifh Hair wdkY\ membrane tcGHwGif &Sdaom Na+ *dwfrsm;yGifhoGm;\/ Na+

uyif 4if;wdkYtm;vHk; Hair twGif;rSwpfqifh t&omuvmyfpnf; (Taste Cell) twGif;odkY

0ifa&mufrnfh *dwfrsm;udk zGifhvdkufjcif;jzpfonfudk owdjyKyg/ xkdYaMumifh Hair \ jyify

"mwkywf0ef;usif&S d Na+ wdkYonf t&omuvmyfpnf;twGif;odk Y 0ifa&mufvmMu&m

xdkt&omtzktwGif;&Sd t&omuvmyfpnf; (tief)wGif Depolarization jzpf\/ Membrane

\ Resting Potential ajymif;um Depolarization jzpfonfhtcsdefonf b0*Fpve jzpfcsdef

w'*Fjzpfonfudk owdjyKEdkifonf/

xdkajymif;vJrIaMumifh t&omuvmyfpnf; (tief)\ Soma wGif &Sdaeaom Axosomatic

Synapse wGif Neurotransmitter xkwfvTwfay;awmhonf/ xdkYaMumifh Presynaptic Dendrite

wGif Action Potential udk jzpfaponf/ xdk Action Potential onf Brain Stem \ Medulla

Oblongata rS Pons udk jzwfí 4if; Pons rS Midbrain udkjzwfívnf;aumif;? Midbrain
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tay:&Sd Thalamus twGif;odkY Thalamus \ Medial ventral Posterior Nuclei 0ifaygufrS

Thalamus xJodk Y 0ifa&mufonf/ xd krSwpfqif h Insulary Cortex odk Yvnf;aumif;?

Somatosensory Taste Cortex odkYvnf;aumif; qufvufí Action Potential jzpfapum

Somatosensory Taste Cortex wGif NDA zGJYpnf;yHk jzpfay:vmap onf/ Insula rSwpfqifh

Amygdala odkYvnf;aumif;? Orbitofrontal Prefrontal Cortex odkY vnf;aumif; 4if;tieft&om

udk,fpm;jyK Action Potential odkYr[kwf tief Na+ aMumifh jzpfay:vmaom Action Potential

onf qufvufípD;qif;um Prefrontal Cortex odkYa&muf\/

tieft&om[k ynwfwifxm;aom cHpm;rIa0'emonf pm;vdkufaom tpm;tpmrsm;wGif

ygaom NaCl rsm;onf Na+ tjzpfodkY acszsufcGJjcm;jcif; cH&um Na+ rsm;onf t&omzkrsm;

twGif;&S d tieft&om uvmyfpnf;\ Microvilli rsm;ay:&Sd Receptor rsm;ay:wGif

vma&mufae&m,lonfhtwGuf tief t&omuvmyfpnf;\ Hair tcGH (Membrane) wGif&Sdaom

Na+ Protein Gate rsm;yGifhoGm;um 4if;tpm;taomufrsm;rS ygvmaom Na+ rsm;onf Hair

\ tcGH\ Na+ *ddwfrsm;rSwpfqifh tieft&om uvmyfpnf;twGif;odkY 0ifa&mufvmMu&mrS

tieft&omuvmyfpnf;wGif Depolarization jzpfum 4if;\ Soma &Sd Axosomatic Synape

rsm;wGif  Neurotransmitter rsm; vTwfxkwfonfhtwGuf wpfzuf&Sd Presynaptic Dendrite

wGif Action Potential jzpfay:apjcif;jzpfonf/

tieft&om uvmyfpnf;\ Hair \ tcGH&Sd Na+ *dwfrsm;udk tjcm; rnfonfh

"mwkypönf;urQ zGifhír&/ qdkvdkonfrSm tieft&om uvmyfpnf; \ Hair wGif Na+ vufcHcGuf

Receptor rsm;om yg&Sdonf/ *dwfrsm;wGifvnf; tjcm;rnfonfh*dwfrS ryg0if/ Na+ *dwf

wpfrsdK;wnf;om&Sdí 4if; Hair ESifh qufpyfvsuf&Sdaom Neuron udk tieft&om uvmyfpnf;[k

ac:jcif;jzpfonf/ tieft&om uvmyfpnf;onf t&omzkxJwGif tjcm;aom t&omuvmyf

pnf;rsm;ESifhtwl &Sdaeonf/ t&omzkonf Epithelium twGif;&SdMuNyD; Epithelium \tay:wGif

Papilla rsm;&SdMuonf/ Papilla (4)rsdK;&Sdonf/ (1) Vallate Papilla  (2) Filiform Papilla  (3)

Foliate Papilla ESifh (4) Fungi Papilla wdkYjzpfonf/

(2) tcsOft&om

tcsOft&om[k ynwfwifrnfh t&omcHpm;rIa0'em pwifonfh ae&monf t&omzk

twGif;&Sd tcsOft&omuvmyfpnf;\ xdyfzsm;wGif &Sdaom Microvilli ac: Hair tarT;uav;

rsm;\ Membrane ac:tcGH\ rsufESm jyifwGif&Sdaom 0ifayguf*dwfrsm;wGifjzpfonf/
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tcsOft&om uvmyfpnf;\ Hair tcGHwGif *dwf (3)rsdK;&Sdonf/  (1) [dkufN'dK*sif*dwf? (2) K+ *dwf

ESifh  (3) tjcm;tdkif;,Gef;*dwfac: Li-gand *dwfac: "mwk*dwfrsm;yifjzpfonf/ csOfaom

tpm;taomuf[k ynwfwifxm;aom pm;p&mrsm;wGif H+ [dkufN'dK*sif tdkif;,Gef;rsm;

rsm;pGmyg0ifae\/ H+ tdkif;,Gef;rsm;udk tufppfrsm;wGif rsm;pGmawGY&onf/ odkYjzpfí tufppf"mwf

rsm;aeaom tpm;taomufrsm;wGif H+ tdkif;,Gef;udk awGY&jcif;jzpfonf/ xdkYaMumifh tcsOf[k

ynwfwifxm;aom tpm;tpmwdkYwGifygvmaom rsm;pGmaom H+ tdkif;,Gef;wdkYonf cHwGif;twGif;

wGif wHawG;ESifha&maxG;um t&omzk\ 0ifayguf Pore rsm;rSwpfqifh 0ifa&mufvmum &Sd&SdorQ

Hair rsm; microvilli rsm;ESifh xdawGY\/  H+ tdkif;,Gef; rsm;onf tieft&om Hair odkYr[kwf

Hair odkYxdawGYaomfvnf; 4if;tief t&om Hair \tcGH Membrane onf H+ udkrnfodkYrQ

wkHYjyefrIr&Sd/ odkYaomf H+ onf tcsOft&om uvmyfpnf;[k ynwfwifxm;aom Neuron \

Microvilli Membrane odkYxdawGYonfhtcg tvkyf (3)rsdK;udk vkyfEdkifonf/ (1) tcsOf t&om

uvmyfpnf;\ Microvilli Membrane ay:&Sd *dwfoHk;rsdK;wGif rnfonfh*dwfwGifuyfuyf

tvkyfvkyf\/ csOfaomtpm;tpm odkYr[kwf tufppfrsm; aom tpm;tpmrsm; pm;oHk;vkdufí

cHwGif;xJodkY a&mufvmaom H+ rsm;onf tcsOfuvmyfpnf;\ Microvilli Membrane

rsufESmjyif\ H+ *dwfrS vGwfvyfpGm Cell twGif;odkY 0ifa&mufEdkifonf/  H+ onf Leakage

H+ *dwfjzpfonf/ H+ vmvQif tvG,fwul 0ifí&onf/ tjcm;tdkif;,Gef;rsm;twGuf r&/

xdkYaMumifh 4if;udk H+ *dwf[kac:onf/ (2) Membrane rsufESmjyif&Sd Protein *dwf rsufESm

jyifwGif &Sdaom K+ *dwfwGif&Sdonfh Receptor wGif uyfvdkufonfESifh K+ *dwfonf rlv yGifhae&mrS

ydwfoGm;onf/ xd kod k Y jzpfoGm;onfhtwGuf e*d kwGif t&om uvmyfpnf;twGif;odk Y

0ifa&mufaeonfh K+ t0if&yfwefYoGm;onf/ (3) Membrane rsufESmjyif&Sd Li-gand *dwfac:

"mwk*dwf Chemo *dwfwGif H+ oGm;a&mufwG,fuyfvQif tjcm;tdkif;,Gef;*dwfyGifhvmonf/  Na+

uJhodkYaom tdkif;,Gef;rsm; 0ifa&mufvmMuonf/ ponfhtvkyf (3)ckudk vkyfonf/

H+ rsm;\ xdkodkYvkyfudkifrIaMumifh tcsOft&om uvmyfpnf;\ Soma twGif;odkY Na+

ESifh tjcm;tdkif;,Gef;rsm; 0ifa&mufvmrIrS Depolarization jzpfum Action Potential

udkjzpfaponf/

þuJhodkY H+ rsm;jym;aom tufppf"mwfrsm;onfh oHy&moD;uJhodkYaom tpm;taomuf

rsm;udk pm;aomufjcif;jzifh &&Sdaom Action Potential onf vQyfppfajymif;vJjcif;a&GUvsm;jcif;

jzpfojzifh pm;oHk;oltm; 4if;vQyfppf"mwfaMumifh "mwfvdkufcH&aom cHpm;rIa0'emudk ay;\/

pm;oHk;ol\ ynwfwGif csOfonf[k cHpm;&onf/ wGefYíwufonf/ rsufESm½HIUrJhonf/ 4if;yHk&dyfudk

½Iaxmifh (2) rsdK;rS Munfhí&onf/ ½Iaxmifh wpfrsdK;rSMunfhvQifcsOfí? csOfoD;pm;í ½HIUrJhonf
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wGefYwufonf/ aemufwpfrsdK;rSm Action Potential aMumifh vQyfppf"mwf tvdkufcH&í wkHYjyefonfh

cËmudk,f\ wkHYjyefrI[líjzpfonf/  tufppf rsm;aom H+ rsm;aom tpmrsm;pm;oHk;ygu *dwf

(3)rsdK;rS jzpfvmaom Action Potential ajymif;vJrI tm;aumif;í odomxif&Sm;aom

"mwfvdkufcH&rI? cHpm;rI a0'emjzpfay:aponf/ 4if;cHpm;rIa0'emonf Na+ aMumifhjzpfaom

Action Potential rS ay;vmonfh cHpm;rIa0'emESifh rwlacs/ yg0ifywfoufaom Na+

ta&twGuf*dwfrsm; OD;a&wdkYonf rwlnDaom "mwfvdkufrI okckr a0'emcHpm;rIudk ay;onf/

þodkY wpfckESifhwpfck rwlnDEdkifaom cHpm;rI a0'emudk tajccHí iefonf csOfonf ponfjzifh

ynwftrsdK;rsdK;wifí oHk;pGJ Mu&mrS yuwd y&rw¦jzpfpOfjzpfaom cËmudk,fwGif; ½kyf½kyfcsif;

xdawGY Mu&mrS jzpfay:vmaom cHpm;rIa0'emwdkYudk rwlonfh½IaxmifhrSMunfh&if; Munfh&if;

pGJvrf;p&mtjzpf ,HkrSwfMuukef\/ acwftqufquf bdk;pOfabmifquf oHk;EIef;em;vnf,HkMunf

,lqcJhaom t,ltqjzpfí y&rw¦jzpfpOfudk vufcH Edkif&ef cJ,Of;vSayvdrfhrnf/ y&rw¦

jzpfpOfonf &,fp&m? pdwf0ifpm;p&m? wdkufqdkifrIrQavmufom[k xifaumif;xifEkdifMuayOD;rnf/

odkY&mwGif þy&rw¦ jzpfpOfudk 0dyóemÓPfjzifh ,ckxufydkí em;vnfEdkifonf/ odkYaomf

0dyóemÓPfudk &ap&ef BudK;yrf;tm;xkwfqJumvrsm;wGif odyÜ H\awGY&S dcsufrsm;udk

taxmuftul,lum avhvmjcif;jzifh owdy|mefvkyfief;wGifrsm;pGm taxmuftyHhjyKrnf[k

,lqonf/  w&m; oabmw&m;rsm;udk rnfrQyif pmawGYem;vnf aeonfjzpfap aemufqHk;wGif

vufawGY y&dywÅdowdy|mefvkyfief;udk vkyfudkif rSom edAÁmefodkY a&mufEdkifayvdrfhrnf/ odkYaomf

acwfopfvli,frsm;taejzifh þy&rw¦jzpfpOfrsm;udk em;vnfvmvQif rdrdwdkYudk;uG,f&m

Ak'̈bmomtay:ydkí o'̈gpdwfjzpfay:vmvdfrfhrnf[k ,HkMunfonf/

(3) tcsdKt&om

tcsdKt&om uvmyfpnf;\ Microvilli Hair tcGHwGif&Sdaom *dwfrsm;\ tvkyfvkyfyHkudk

avhvmrnf/  tcsdKonf oMum; (Sugar) rsdK;pHkjzpfEdkifonf/ rnfonfhoMum;udkrqdk vufcHEdkifonfh

vufcHcGufrsm;&Sdonf/ ql;c½dkUpf? vufwdkYpf? z&ufwdkYpf ponfjzifh trsdK;pHkaom oMum;rsm;twGuf

vufcHcGuf rsm;onf tcsdKt&omuvmyfpnf;\ Microvilli tcGHwGif&Sdonf/ oMum;pm;

vdkufaomtcg 4if;oMum;uvmyfpnf; C6H12O6 onf Receptor wGif ae&m ,lvdkufonfESifh

Membrane twGif;wGif Adenyl Cyclase udk xkwfvkyfonf/ Adenyl Cyclase onf

uvmyfpnf;twGif;&Sd ATP (Adenosine Triphosphate) udk AMP (Adenosine Monophosphate)

tjzpfodkY ajymif;\/ xdkodkYajymif;&mwGif Cyclase \ yg0ifrIudk txl;jyKí 4if; AMP udk cAMP

[kac:onf/ 4if; cAMP onf oMum;uvmyfpnf; trsm;tjym;xGufvmum uvmyfpnf;wGif;
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&Sd PKA ac: Cyclic AMP Protein Kinase Dependent Protein udk qufumqufum vIHUaqmf\/

PKA wGif Subunit ESpfck&Sdonf/ 4if;\ Subunit wpfckjzpfaom Regulatory Subunit onf

Microvilli \ tcGH&S d K+ *dwfrsm;ud k yGif hvmaponf/ xdk YaMumifh 4if;tcs d Kt&om

uvmyfpnf;twGif;odkY K+ rsm; 0ifa&mufvmum Depolarization jzpfvmonf/ 4if;onf

tcsdKt&om uvmyfpnf;\ Soma \ &Sdaeaom Axosomatic Synapse rsm;wGif Action

Potential udkjzpfaponf/ 4if; Action Potential onf emAf(5)? emAf (7) ESifh emAf (9)rS

jzwfoef;um Brain Stem \ Medulla Oblongata \ Nuclei of Tractus Solitarius wGif

0ifa&mufMu onf/ xdkrS 4if;\tay:&Sd Pons ESifh Midbrain rsm;udk jzwfoef;pD;qif;um

Thalamus \ tv,fodkY0ifa&mufonf/ Thalamus rSwpfqifh Insulae odkY qufvufí

pD;qif;onf/ Insulae rSwpfqifh Amygdala odkYvnf;aumif;? Somatosensory Taste Cortex

wGifvnf;aumif; Action Potential rsm; qufum qufumjzpfonf/ Amygdala onf

Hippocampus ESifh eD;uyfpGm&Sdaeí Amygdala odkYa&muf&Sdonfh Action Potential onf

Hippocampus odkY qufvuf pD;qif;onf/ Thalamus onf Prefrontal Cortex ESifh

qufoG,faeaomaMumifh 4if;oMum;aMumifhjzpfaom cHpm;rIa0'emudk Prefrontal Cortex odkY

qufvuf í Action Potential jzpfapjcif;jzifh Prefrontal Cortex wGif 4if;oMum;udk pm;pOfu

jrif&aomyHk&dyfrsm;? Mum;&aomtoHrsm;ESifhtwl a&muf&Sdrnf/  Hippocampus onf 4if;

tawGYtMuHKudk twdwfu  tvm;wltawGYtMuHKrsm;tm; a&&SnfrSwfÓPfrsm;toD;oD;rS

cGJxkwfum Prefrontal Cortex wGif EdIif;,SOfum Action Potential rsm;jzpfay:onf/ 4if; Action

Potential rsm;onf bJpm;bJacs jzpfygu Amygdala xHodk Y Action Potential

qufvufpD;qif;jcif;r&SdEdkif/ tu,fí þuJhodkYEdIif;,SOfjcif;rsm;rS Action Potential yrmP

uGm[rIaMumifh Prefrontal Cortex wGif vkyfaqmifaom EdIif;,SOfppfaq;rIrS Action Potential

ydkí xGufvmcJhvQif 4if; Action Potential onf Amygdala odkYa&mufonf/ Amygdala odkY

Action Potential a&mufvQif Amygdala onf 4if;pdwfvIyf&Sm;rIESif h ywfoufonfh

aqmif&Gufcsufrsm;udk vufcHí vHIUaqmfonf/

oEÅD&P (ppfaq;pl;prf;jcif;vkyfief;)

þodkY Prefrontal Cortex wGif ypöKyÜef tawGYtMuHK? oMum;pm;oHk;jcif; ESifh twdwfu

oMum;pm;aom tawGYtMuHKa[mif;rsm;udk EdIif;,SOfppfaq; jcif;jzpfpOfudk ygVdbmomjzifh oEÅD&P

[kac:onf/ Prefrontal Cortex wGif 0ifa&mufvmaom tawGYtMuHKopfESifh ,cifu
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MuHKawGYzl;aom twdwfrS tvm;wltawGYtMuHKa[mif;rsm;ESifh wdkufqdkifppfaq;jcif;udk oEÅD&P

[k ac:jcif;jzpfonf/ ypöKyÜeftawGYtMuHKrsm;jzpfMuaom tm½HkwdkYonf Thalamus rSwpfqifh

Prefrontal Cortex odkY pH knDpGma&mufMuonf/ xdkodk Ya&muf&Sdvmaom tm½H kqkdif&m

tcsuftvufrsm;udk pu©Ktm½Hkrsm;udk Visual Cortex rsm;rS vnf;aumif;? aomwtm½Hkrsm;udk

Auditory Cortex rSvnf;aumif;? *Ëtm½Hkrsm;udk Olfactory Cortex rSvnf;aumif;? ,ck

&otm½Hkrsm;udk Somatosensory Cortex rSvnf;aumif; Prefrontal Cortex xHodk Y

wdkuf½dkufjzpfap? Thalamus, Amygdala ESifh Hippocampus wdkYudk t0ifcHíjzpfap ay;ydkYjcif;

jzpfonf/ rnfodkYyifqdkap ypöKyÜeftawGYtMuHKwdkYonf w'*Frsm;rMumrDwGif Prefrontal Cortex

wGif a&muf&Sdum Hippocampus rS qGJ,lvmrnfh twdwfrS qifwl tvm;wltawGYtMuHKrsm;ESifh

EdIif;,SOfppfaq;cH&rnfjzpfonf/ 4if; tvkyfudk Prefrontal Cortex xJwGif vkyfudkifonf/ xdkYaMumifh

Prefrontal Cortex onf Working Memory ac: tvkyfvkyfaom rSwfÓPf&Sd&mae&m[k

qdkonf/ tvkyfvkyfjcif;qdkonfrSm Working Memory onf 4if;odk Ya&muf&Sdvmaom

tawGYtMuHKrsm;udk ,ciftvm;wl tawGYtMuHKrsm;ESifh EdIif;,SOfum ppfaq; aom tvkyfudk

vkyfudkifjcif;udk qdkvdkonf/ 4if;tvkyfudk Working Memory wGifvkyfonf/ 4if;tvkyfudk

vkyfívnf; 4if; Prefrontal Cortex ae&mudk Working Memory ae&m[kac:onf/ þodkY

Prefrontal Cortex wGif EdIif;,SOf ppfaq;jcif; (oEÅD&Pvkyfief;) omvkyfNyD; a&SUOD;pGm Prefrontal

Cortex odkY a&muf&Sdvmaom tjriftm½HHk? tMum;tm½HHk? teHYtm½Hk? t&omtm½HkESifh tawGYtxd

tm½Hkrsm;udk Prefrontal Cortex twGif;odk Y 0ifa&mufvmonfhtcg Action Potential

rsm;toGifjzifh0ifa&mufvmonfjzpfí 4if; Action Potential rsm;onf Prefrontal Cortex

twGif;wGif tm½HktoD;oD;twGuf qdkif&mqdkif&m NDA zGJYpnf;yHkrsm;udk jzpfay: xdk;xGuf

vmaponfudk owdjyK&efvdkonf/

orÜ#dpädKif; (vufcH&,ljcif;vkyfief;)

Prefrontal Cortex odkY a&muf&Sdvmaom tm½Hk (5)yg;qdkif&m owif; tcsuftvufrsm;udk

NDA toGifjzifh acwÅodkrDS;odrf;qnf;um Hippocampus rS twdwfrS tvm;wltawGYtMuHKrsm;udk

Action Potential rsm;toGifjzifh Prefrontal Cortex odkY qGJ,laomaMumifh twdwfrS

tvm;wltawGYtMuHKrsm; onfvnf; Prefrontal Cortex odkY Action Potential toGifjzifh

0ifa&mufvmMuum acwåjzpfwnfaom NDA rsm;tjzpf zG J Ypnf;jzpfay:onf/ 4if;

,ciftawGYtMuHKa[mif;udk udk,fpm;jyKaom NDA ESifh ypöKyÜef NDA wdkYwGif vQyfppf Action
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Potential tm;jzifh ,SOfxdk;prf;oyfjcif;udk oEDÅ&P [k qdkum þodkYaom oEDÅ&P vkyfief;udk

raqmif&GufrD Prefrontal Cortex wGif ypöKyÜefESifh twdwftawGYtMuHK (2)ckpvHk;udk NDA

zGJYpnf;yHktjzpf zGJYpnf;jcif;udk Prefrontal Cortex twGif;ü twdwfESifh ypöKyÜeftawGYtMuHK

ESpfrsdK;vHk;udk vufcH &,lvdkufonfudk tpGJjyK&nfnTef;í vufcHjcif;[laom t"dyÜm,fudk ygVdbmom

wGif orÜ#dpädKif; [kac:qdkonf/ tjriftm½HktwGuf tm½Hkudk,fpm;jyK NDA rsm; Visuospatial

Scratch Pad wGif zGJYpnf;yHkjzpfay:jcif;udk vufcHjcif;vkyfief;[k em;vnfEdkifonf/ Visuospatical

Scratch Pad wGif zGJYpnf;jzpfay:cJhaom NDA rsm;udk Prefrontal Cortex rS &,lí EdIif;,SOf

pl;prf;jcif;vkyfief;udkvkyfonf/

þodkYaom twdwfESifh ypöKyÜeftawGYtMuHKrsm;udk udk,fpm;jyKí NDA  rsm;udk ½kyftm;jzifh

jzpfay:ap&eftwGuf Action Potential &SdrS &ayonf/  4if;½kyfrsm;? ½kyftopfrsm;udk

wnfaqmufonfhtcsdefwGif qdkif&m NDA rsm;wGif Action Potential rsm;jzpfay:ae\/ xdkodkY

Prefrontal Cortex wGif twdwfESifh ypöKyÜeftawGYtMuHKrsm;udk NDA tjzpf zGJYpnf;wnfaqmufonfh

tcsdefwGif 4if;qdkif&m NDA rsm;twGif;wGif jzpfay:jzwfoef;pD;qif;aeaomtcsdefwGif 4if; NDA

rsm;udk vufcHwnfaqmufae&if;yif Action Potential \ vQyfppf"mwf vdkufrI cHpm;rIa0'em

cHpm;ae&ao;onfudk owdjyK&efvdkonf/ þodkY Prefrontal Cortex wGif NDA rsm; zGJYpnf;aepOf

(vufcHaepOf) jzpfay:&&SdcHpm; &aom Action Potential uay;aom cHpm;rIa0'emonf orÜ#dpädKif;

pdwfyif jzpfonf/  NDA rsm;udk vufcHwnfaqmuf&if; &&SdaomcHpm;rIrsm;udk orÜ#dpädKif;

pdwf[kac:onf/ orÜ#dpädKif;pdwfonf tajccHtm;jzifh pdwfyifjzpfonf/ orÜ#dpädKif;pdwfonf

Prefrontal Cortex wGif twdwfESifh ypöKyÜeftawGYtMuHKrsm;udk rSwfwrf;wif vufcHpOfwGif

cHpm;&aom vQyfppf"mwfvdkufonfh a0'emcHpm;rIjzpfí 4if;ae&m a'oESifhvkyfief;\obm0udk

tpGJjyKum pdwftm; trnfcGJay;xm;onfjzpfí orÜ#dpädKif;onf pdwfomjzpfonf/ oEÅD&Ppdwf

onfvnf; xdkenf;vnf;aumif;yifjzpfonf/ Hippocampus rSvmaom tawGYtMuHKa[mif;rsm;

Prefrontal Cortex wGif NDA tjzpf acwåzGJYpnf;ay;onf/ þodkY NDA zGJYpnf; rIjzpfpOftwGif;

&Sdaeaom Action Potential rsm;onf Prefrontal Cortex twGif; vQyfppf"mwfvdkufrI a0'emudk

ay;aeonf/ xdkYaMumifh pdwf&Sdaeonf/ xdkpdwfonf twdwfESifh ypöKyÜeftawGYtMuHKrsm;udk

wdkufqdkifppfaq;aompdwfjzpfí 4if;udk oEÅD&P pdwf[kac:onf/
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(4) tcg;t&om

tcg;t&omwGif cg;aomtpm;tpmrsm;rS tcg;uvmyfpnf; rsm;onf tcg;t&om

uvmyfpnf;\ Microvilli tcGH Membrane wGif wG,fvdkufonfhtcg 4if;wGif&Sdaom tcg;

Receptor rS G Protein wpfrsdK;udk xkwfvkyfay;onf/ G Protein onf Adenyl Cyclase

xkwfvkyf&ef vma&mufwGef;tm;ay;onfh Protein jzpfonf/ G Protein (3)rsKd;&Sdonf/ , , 

wdkYjzpfonf/ tpm;udk pm;vkdufonfhtcg G Protein rS Protein udk xGufvmaponf/ 

Protein onf uvmyfpnf;twGif;&Sd Phospholipase C udk vHIUaqmf\/ Phospholipase C

onf uvmyfpnf;wGif;&Sd Phosphoinositol  (PiP2) tm; Inositol Triphosphate (iP3) 4if;

Inositol Triphosphate onf uvmyfpnf;wGif;wGif odkrSD;xm;aom Ca2+ tdkif;,Gef;wdkYudk

uvmyfpnf;wGif;wGif xkwfvTwf ay;vdkufonf/ tcg;t&omjzpfpOf\ xl;jcm;csufrSm 4if;\

Depolarizatoin jzpfpOfwGif jyify (Extracellular) rS tdkif;,Gef;rsm;0ifa&mufvmjcif;aMumifh

r[kwfbJ tcg;t&om uvmyfpnf;\ twGif; &SdESifhNyD;aom Ca2+ rsm;udk uvmyfpnf;twGif;wGif

jyefvnfxkwfvTwfay;jcif;aMumifh jzpf&aom Depolarization jzpfonfudk owdjyK&efvdkonf/

Ca2+  \ Depolarization aMumifh Presynaptic wGif Action Potential jzpfonfr[kwf/ Ca2+

rsm;vmaomaMumifh uvmyfpnf;twGif;wGif tifZdkif;wpfrsdK;udk xkwf\/ xdktifZdkif;aMumifh

Neurotransmitter rsm;xkwfvTwfay;Edkifaom Presynaptic Depolarization jzpfvQif qifhuJ

jzpfpOfrsm;jzpfaom tcg;t&om[k ynwfjyKaom tcg;uvmyfpnf;rsm; aMumifhjzpf&aom Action

Potential ,cif&Sif;vif;cJhonfhtwdkif; Prefrontal Cortex wGif a&muf&Sdum NDA zGJYpnf;yHktjzpf

4if;tcg; "mwkypönf;\ *kPfowådrsm;udk udk,fpm;jyKí ,ciftwdwfwGifMuHKcJh? cg;cJhzl;NyD;aom

tvm;wltcg;rsm;ESifh EdIif;,SOfppfaq;cH&ef zGJYpnf;jzpfay:onf/

(5) tom;t&om Glutamate , Amino Acid, Umami,

Savory, Alkali t&om

tom;ig;rsm;wGif rsm;pGmygaom Amino Acid jzpfonfh Glutamate onf t&omzk\

twGif;&Sd Savory tom;t&om uvmyfpnf;\ Microvilli &Sd Glutamate Receptor wGif

oGm;a&mufwG,fuyfvdkufvQif uvmyfpnf;wGif; G Protein xkwfvkyfvdkufNyD; 4if; G Protein

\ subunit onf Adenylate Cyclase "mwkypönf;udk xGufvmap\/ Cyclase onf ATP
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ac: Adenosine Triphosphate udk Adenosine Monophosphate tjzpfodkY ajymif;vJvdkuf\/

4if;onf Cyclase aMumifhjzpfvmonfudk ,lí Cyclic AMP [kac:onf/ Cyclic AMP onf

PKA ac: Cyclic AMP Dependent Protein udk qufíqufí vIHUaqmfwdkufcdkufojzifh PKA

\ Subunit wpfvHk;jzpfaom Regulatory Subunit onf jyKwfxGufvmaom uvmyfpnf;\

eH&HwGif CA2+ *dwfrsm;udk yGifhvmaponf/ Ca2+ *dwfrsm;rS Ca2+ rsm; 0ifa&mufvmonfhtcg

Depolarization jzpfonf/ Ca2+ onf t&omuvmyfpnf;wGif;&Sd Neurotransmitter rsm;yg&Sd

aom Vesicle rsm;wGif yl;wGJum Neurotransmitter rsm;udk xkwfvTwfay;onf/ þenf;jzifh

emAf (5)? emAf (7)? emAf (9)wdkYrS vmaom Dendrite rsm; wGif Action Potential udkjzpfaponf/

t&omzk (Taste Bud)rsm;wGif t&om Taste Cell ac: t&om uvmyfpnf;rsm; tck

(50)cefYtxd yg0ifonf/ tcka&rnfrQyif ygapumrl trsdK;tpm;rSm tajccHtm;jzifh (5)rsdK;

omjzpfonf/

vQmwGif t&omzkrsm; wnf&SdaeyHkonf nDrQpGmwnf &Sdaejcif;r[kwfacs/ vQm\

tydkif;tvdkuf tcsdKt&om uvmyfpnf;ydkírsm;aomae&monf vQm\ vQmzsm;wGif

rsm;pGm&Sdwwfonf/ tieft&om uvmyfpnf;rsm;onf vQm\ ab;ywfywfvnfESif h

tzsm;ywfywfvnfwdkYwGif rsm;jym;pGm awGY& wwfonf/ tcsOft&om uvmyfpnf;rsm;pGmudk

vQm\ab;buf ae&mrsm;wGif awGY&onf/ vQm\ yg;apmifem;&Sd tydkif;rsm;udk qdkvdkonf/ tcg;

t&omuvmyfpnf;rsm;ud krl vQm\aemufyd ki f;wGif awG Y&onf/ Savory t&om

tom;t&omuvmyfpnf;rsm;udkrl vQm\ tESHYtjym;wGif awGY&onf/

t&omuvmyfpnf;rsm;\ tvkyfvkyfyHkwGif t&om (5)rsdK;udk cHpm;&,lyHkjcif;vnf;

uGJjym;onf/ tcsdKt&omESifhywfoufí tcsdKuvmyf pnf;wpfckudk a&uvmyfpnf; tck

(200)wGif tm½HkcHEdkifonf/ a&armfvDusL; tck (200)wGif oMum;armfvDusL; C6H12O6

(4)ckygvmu ydkícsdKonfhcHpm; csufudk&\/ tu,fí a&armfvDusL;wpfaxmifwGif

oMum;armfvDusL; wpfckom ygygu a&armfvDusL; (200)wGif oMum;armfvDusL;\ oHk;yHkwpfyHk

udkom&,lEdkifí csdKaom cHpm;rIt&omudk r&&SdEdkif/ Action Potential rjzpf/

tief (qm;? Na+) udkrl a&armfvDusL; (400)wGif Na+ wpfvHk;yg½Hkjzifh od&SdEdkifonf/

iefrSef;odonf/ Action Potential jzpfonf/
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tcsOft&omudk ay;aom tufppfrsm;rS&onfh H+ udkrl a&armfvDusL; wpfodef;ESifh

oHk;aomif;wGif H+ wpfckygvQif vQmrSodonf/

tcg;t&omudkrl a&armfvDusL; (2)oef;wGif tcg;armfvDusL; Oyrm Quinine armfvDusL;

1 vHk;yg½Hkjzifh vQmu cg;rSef;odonf/ Action Potential jzpfonf/

vQmay:&Sd t&omuvmyfpnf;rsm;wGif tjcm; Receptor rsm;tjzpf Pain Receptor

rsm;? Cold Receptor rsm;? Heat Receptor rsm;yg yg&Sdonf/ Minthol ESifh Mint uJhodkY "mwfrsm;udk

Cold Receptor rsm;u &,lum Action Potential jzpfonf/ i½kwfoD;? i½kwfaumif;wdkYudk Heat

Receptor rsm;u &,lonf/ Pain Receptor rsm;onf i½kwfoD;? [if;&nftyl ponfh tpmrsm;rS

vQmwGif cHpm;rIt&omudk &,lonf/ 4if;t&omtm;vHk;udk &,lí NDA zGJY pnf;yHkrsm;tjzpf

Somatosensory Cortex wGif odrf;qnf;onf/

t&omuvmyfpnf;rsm;onf t&G,fi,fpOf tvkyfaumif;pGm vkyfEdkifMuonf/

uav;rsm;wGif t&omuvmyfpnf;rsm;? t&omzkrsm;onf vQmwGifomru tmacgifwGifyg

&SdMuonf/ toufBuD;vmonfESifhtrQ t&omuvmyfpnf;rsm; tvkyfvkyfrI tm;enf;

vmaomaMumifh toufBuD;olrsm;onf ydkí iefonfrsm;udk pm;jzpfvmjcif;? ydkí pyfonfrsm;udk

pm;jzpfvmjcif;? ydkí csdKonfrsm;udk pm;jzpfvmjcif;jzpfayonf/ uav;pmrsm;onf vlBuD;pm;vQif

t&omrawGYvSaomfvnf; 4if;wdkYtwGufrl t&omjynfh0pGm cHpm;&onf/

ylaomtpmrsm;\ armfvDusL;rsm;onf pGrf;tifrsm;pGm&Sdí Taste Pore rsm;udk jynfhpHkpGm

0ifa&mufEdkifonf/ odkYjzpfí ydkít&om&Sdonf/ t&om ay:onf/ at;aeaom tpm;tpm

rsm;onf pGrf;tifenf;yg;í Pore rsm;odkY 0ifa&muf&ef MuefYMumonf/ csufjcif;t&omray:

t&omr&Sdjcif;jzpfonf/

Somatosensory Tongue Cortex (STC)

STC wGif t&omESifhrqdkifaom xdawGYrI? cHpm;rI a0'emtm;vHk; udk ay;ydkYrSwfwrf;wif

xm;onf/ bmompum;rsm;ajym&mwGif pum;vHk;tvdkuf vQm\ vdkufygvIyf&Sm;yHkrsm;onf STC

wGif Implicit Memory tjzpf wnf&Sdaeonf/ vQm\ vIyf&Sm;rIrsm;udk emAf (10) Vagus emAfu

qufoG,fum tvkyfvkyfonf/



255

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

um,0w¦K? um,,we? um,yom'

vl\cËmudk,fwpfckvHk;udk ta&jym;jzifh zHk;tkyfxm;\/ ta&jym; \tay:vTmonf

tvGefyg;vTmonf[k ,lq&aomfvnf; cËmudk,ftm; vTrf;NcHKxm;aom yg;vTmonfhta&jym;onf

4if;wpfckwnf; tvkyfvkyfonf r[kwf/ 4if;ESifhtwl tvTm (3)vTmcGJum yl;wGJtvkyfvkyfMuNyD;

4if;ta&jym; tvTm (3)vTmaygif;udk um,0w¦K[kac:onf/

ta&jym;\ tay:qHk;vTmudk Epidermis [kac:onf/ Epidermis ac: ta&jym;\

tay:vTmud k uvmyfpnf;rsm;jzif h y l;wG Jwnfaqmuf xm;onf/ Flat Cell ac:

uvmyfpnf;jym;rsm;onf tqGJcHonf/ tqefYcHonf/ tzdcHonf/ qGJonfjzpfap? qefYonfjzpfap?
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jzefYonfjzpfap? zdonfjzpfap e*dkrlv yHkoP²mefodkYjyefa&muf\/ uvmyfpnf;jym;rsm;\ cHEdkif&nfonf

twdkif;twm wpfckxdomjzpfonf/ þuJhodkY uvmyfpnf;jym;rsm;jzifh zGJYpnf;xm;aom

tvTmjyifBuD;udk ta&jym; (Skin) [kac:onf/ tvTm\ trnftm;jzifh Epidermis [kac:onf/

Epidermis \atmufwGif Dermis wnf&Sdonf/ Dermis \ tvTmonf Epidermis

xuf ydkíxlonf/ Dermis wGif *vif;rsm;? aoG;aMumi,frsm;? aoG;aMumBuD;rsm;ESifh tm½HkaMum

tqHk;owfae&m (Nerve Endings) rsm; yg&Sdonf/  Dermis onf xluJaom tvTmjzpfí

4if;tm; Upper dermis tay:vTmESifh Lower dermis atmufvTm[lí cGJjcm;MunfhEdkifonf/

Upper Dermis wGif Nerve Endings rsm;jzpfaom Merkel's Disk [kac:aom tm½HkaMum

tqHk;owfae&m? Meissner's Corpuscle [kac:aom tm½HkaMum tqHk;owf ae&mwdkYudk

awGY&rnf/ Dermis \tay:vTmwGif *vif;rsm;r&Sdacs/ Dermis \atmufvTmwGif Ruffini

Corpuscle , Pacinian corpuscle ESifh Bulbous Corpuscle [kac:aom tm½HkaMum

tqHk;owfae&mrsm;&Sdonf/ Dermis \ atmufvTmwGif Sweat Gland ac: acR;*vif;rsm;&Sdonf/

xdkYtjyif ta&jym;&Sd tarT;udk umuG,fay;jcif;ESifh ta&jym;udk acsmqDxdk;jcif;wdkYvkyfay;onfh

Sebaceous Gland rsm;vnf;&Sdonf/ Sebaceous tarT;\tajcydkif;wGif wG,fuyfvsuf &Sdaeonf/
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Dermis \ atmufqHk;tvTmrSm Hypodermis jzpfNyD; Hypodermis onf tqDvTmrsm;jzifh

z G J Ypnf;xm;onf/ Adipose Tissue [kac:aom tqDwpfoQL;onf ta&jym;ud k

pGrf;tifjzefYa0ay;onfhtjyif ta&jym;ay: oufa&mufvmaom tm;rsm;udkvnf; pkyf,ljcif;jzifh

ta&jym;atmuf&Sd MuGufom;rsm;odkY tm;oufa&mufcH&jcif; avsmhenf;oGm;aponf/ Nerve

Endings ac: tm½H kaMum tqHk;owfae&mrsm;onf tm½H ka Mumrs d K ;pH kr Svmonf/

tm½HkaMumrsm;onf Neuron rsm;\ Dendrite rsm;jzpfMuonf/ Neuron rsm;\ Dendrite rsm;wGif

Action Potential jzpfvmap&ef Nerve Endings rsm;u aqmif&Gufonf/ Nerve Endings

rsm;onf El;nHhaom xdawGYrI? El;nHhaom wkefcgrI? jyif;xefaom xdawGYrI? jyif;xefaom wkefcgrI

wdk;0ifrIrsdK;pHk? tyltat;ESifh emusifrIrsm;? ta&jym;\ yHkrSeftaetxm;rS ajymif;vJrIrSeforQ

udkvnf;aumif;? axmufvSrf;umjzpfay:aom tajymif;tvJrsm;ESifh vdkufavsmnDaxGaom

Action Potential udk Neuron rsm;\ Dendrite vufcHvufarmif;rsm;wGif jzpfay:apjcif;jzifh

OD;aESmuf&Sd Somatosensary Cortex odkY Action Potential qufvufjzpfay:aponf/

Meissner's Corpuscle Nerve Ending

Meissner's Corpuscle ac: tm½HkaMumtqHk;owf ae&mwpfrsdK;

Meissner's Corpuscle onf Upper Dermis ac: Dermis \ tay:vTm wGif

wnf&Sdonf/ Meissner's Corpuscle 4if;\ywf0ef;usifwGif yHkysufoGm; jcif;udk vufcH&,l

wwfaom Mechano Receptor ac: tm½HkaMum tqHk;owf ae&mwpfrsdK;jzpfonf/ Mechano

Receptor rsm;wGif Meissner's Corpuscle onf El;nHhaom xdawGYrIaMumifh jzpfay:aom Dermis

ta&jym;wGif; yHkysufrIudkyif odEkdifonfh *kPfowåd&Sdonf/ 4if;\ ywf0ef;usifwGif wkefcgrI jzpfjcif;

udkvnf; xdodrI&Sdonf/ tm½HkjyKEdkifonfh todwpfckjzpfonf/ wkefcgEIef; wpfpuúefYvQif (10)MudrfrS

(5)Mudrfxd wkefcgaeaom wkefcgjcif;rsm;udk axmufvSrf; Edkifonf/ xdodEdkifonf[k oHk;EIef;jcif;\

t"dyÜm,frSm Meissner's Corpuscle onf El;nHhaom xdawGYrIaMumifhvnf;aumif;? El;nHhaom

wkefcgrIrsm;aMumifh vnf;aumif;? 4if;wnf&Sd&mae&m\ ywf0ef;usifwGif taetxm; ajymif;vJ

jcif;jzpfygu 4if; Action Potential jzpfay:apjcif;udk qdkvdkonf/ Meissner's Corpuscle rsm;udk

vuf0g;jyifwGif trsm;qHk;awGY&onf/ Meissner's Corpuscle onf emAfaMumyifjzpfaomfvnf;

vufywfjzL (Myelinated Sheath) rygacs/  4if;wGif xdyfzl;yHkoP²mefyg&Sdum tqHk;owfonf/

4if;wkdYonf touft&G,fay:wGif rlwnfum ta&twGuf enf;yg;oGm;onf/ touf

(12)cefYt&G,fwGif vufz0g;wGif&SdEdkifaom Meissner's Corpuscle ta&twGuf onf touf
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(50)cefYa&mufvQif (4)qcefYavsmhenf;vmonf/ odkYjzpfí t&G,f&vmonfESifh vufz0g;\

xdodtm½Hkusqif;vmonfrSm Meissner's Corpuscle rsm;ta&twGuf usqif;vmrIaMumifh

jzpfonf/

Meissner's Corpuscle rsm;onf 4if;\ywf0ef;usiftaetxm; ajymif;wdkif; Action

Potential jzpfay:apaomfvnf; tu,fí 4if;El;nHhaom xdawGYrI odkYr[kwf wkefcgrIonf

qufíqufí qufwdkufjzpfay:aeygu Action Potential rjzpfapawmh/ þodkYaom

obm0aMumifh tjriftm½Hk csdKUwJh olrsm;onf Braille Text ac: rsufrjrifzwfpm oauFwrsm;udk

zwfrSwfEdkif vmMujcif;jzpfonf/ tu,fí Action Potential rsm;udk xdawGYxm;í qufwkduf

jzpfay:aeapygu Braille Text rsm;udk  tm½Hkít"dyÜm,fazmf&ef ydkí cufcJayvdrfhrnf/ ,ckrI

Braille Text wpfvHk;udk vufz0g;rsm;jzifh prf;oyft"dyÜm,f&,lonfhtcsdefwGif Braille Text

pmvHk;wpfvHk;\ tzkuav; wpftkyfpk udk wpfMudrfxdawGYNyD;vQif xdawGYpOfwGifom Action

Potential jzpfay:NyD; qufíxdxm;vQif Action Potential rjzpfay:awmhonfhtwGuf rsufpdjzifh

rjrif&Edkifaom tvGefEl;nHhodrfarGYonfh vIyf&Sm;rI tao;tzGJrsm;twGuf Meissner's Corpuscle

u Action Potential rjzpfí Braille Text pmvHk; wpfvHk;ESifhwpfvHk;tMum;wGif acwÅ&yfem;csdef

&Sdvmonf/ odkYrSom Braille Text pmvHk; rsm;udk a&wdkrSwfÓPfwGif wpfvHk;csif;rSwfEdkifvmonf/

Action Potential qufwdkufjzpfay:aejcif;onf Braille Text rsm;udk cGJjcm;í rSwf&mwGif

a&maxG;apEdkifonf/

Meissner's Corpuscle \ ab;ywf0ef;usif&Sd zGJYpnf;yHk ajymif;vJrI &Sdaomtcg Meissner's

Corpuscle onfvnf; 4if;\ywf0ef;usifajymif;vJrI rS jzpfvmaom zdtm;? wGef;tm;ESifh

wkefcgrIrsm;aMumifh 4if;onfvnf; yHkpHajymif;&onf/ Meissner's Corpuscle rsm;\ *kPfowådonf

4if;\yHkoP²mef ajymif;vJwdkif; Action Potential xkwfvkyfay;jcif;jzpfonf/ odkYjzpfí cËmudk,fudk

vma&mufxdawGYonfESifh 4if;tm;aMumifh twGif;&Sd Meissner's Corpuscle \ yHkpHrSm

ajymif;vJoGm;onf/ 4if; Action Potential onf OD;aESmufodk Y a&mufawmhonf/

wpfMudrfxkwfay;vdkufaom Action Potential onf xyfumxyfum jzpfay:jcif;r&SdbJ csKyfNidrf;

oGm;onf/ El;nHhaom xdawGYrIudk Oyrmay;&vQif tuFsDt0wftpm;rsm; 0wfMuonfhtcg

Meissner's Corpuslcle rsm;onf yxrOD;qHk;xdawGY 0wfqifonfhtcsdefwGif Action Potential

xkwfay; jcif;jzifh tuFsD\xdawGYrIudk odaponf/ odkYaomf 0wfqifxm;NyD;onfhaemuf

yHkpHajymif;vJrIr&Sdrcsif; Action Potential rxkwfay;awmhojzifh tuFsD0wfxm;í xdodaejcif;udk

rMumcP owdr&jcif;jzpfonf/ odkYaomf tuFsDtaetxm; ajymif;onfESifh Action Potential

jyefíxGufjyefonf/ Meissner's Corpuscle onf xdawGYrIqdkif&m rwlnDrIrsm;udk rvGwfwrf;
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owif;ay;ydkYum cHpm;rI a0'em&aponf/ odkY&mwGif wpfcsdefvHk; NidrfoufpGm qufíxdxm;aom

xdawGY rIrsm;twGuf yxrqHk;xdawGYpOf wpfMudrfwnf;om Action Potential xkwfay;NyD;

aemufydkif;wGif taetxm;rajymif;rcsif; Action Potential rxkwfawmhacs/ twdkcsKyfqdkvQif

Meissner's Corpuscle onf 4if;\zGJYpnf;yHk tenf;i,f ajymif;vJonfESifh Action Potential

udk xkwfvkyfay;onf/ Action Potential udk xkwfvkyfay;pOf vQyfppf"mwfvdkufcH&rnf/

cHpm;rIa0'emwpfck&rnf/ 4if;cHpm;rIa0'emonf xdjcif;udkodonfh a0'emjzpfonf/

El;nHhaomxdawGYrI? wkefcgrIrsm;aMumifh Action Potential xkwfay;Edkif aom Meissner's

Corpuscle rsm;udk vufz0g;? EIwfcrf;? rsufESmwdkYwGif trsm;qHk; awGY&NyD; cËmudk,ftESHYtjym;

wGifvnf; wnf&SdaeMuonf/

Merkel's Disk wdkYonf zdtm; ajymif;vJrIaMumifhvnf;aumif;? taetxm;ajymif;vJrI

aMumifhvnf;aumif;? yHkoP²mefajymif;vJrIaMumifh vnf;aumif; Action Potential jzpfay:onf/

xdkYaMumifh Merkel's Disk wdkYudk Mechano Receptor [kac:onf/ Merkel's Cell rsm;wGif

Neuropeptides rsm;udk odkrS D;xm;onf/ 4if;tay: zdtm;oufa&mufrI&S dygu 4if;

Neuropeptides rsm;udk xkwfvTwfay;onf/ Merkel uvmyfpnf;onf emAf\tqHk;wGif wGJvsuf

wnf&Sdaeonf/ emAf\tqHk;zGJYpnf;yHkESifh Merkel Cell wpfwGJvHk;udk &nfnTef;í Merkel's Disk

[kac:onf/

Merkel's Disk wdkYonf Mechano Receptor rsm;xJwGif tEl;nHhqHk;zdtm;? xdodrIESifh

wkefcgrIrsm;aMumifhyif Action Potential jzpfay:apEdkifonfh tm½Hk aMumtqHk;ae&mrsm;jzpfonf/

Meissner's Corpuscle rsm;onf wkefcgrI (10)rS (50)txd wkefcgrIrsm;aMumifh Action Potential

jzpfay:apEdkifaomfvnf; Merkel onf wkefcgrI (5)rS (15)rQaom wkefcgrIrsm;udkyif Action

Potential jzpfap Edkifonf/ wkefcgEIef;[k oHk;pGJ&jcif;rSm vl\ta&jym;onf ajymifacsmzGJYpnf;yHk

r[kwfacs/ Murf;wrf;aom zGJYpnf;yHk&Sdonfh rsufESmjyifjzpfonf/ xdkYaMumifh vl\ta&jym;udk

jyify0w¦KwpfckckrS vma&mufxdawGYaomtcg Murf;wrf;aomrsufESmjyifESifh xdawGYonfhtcg

yGwfwdkufrIjzpfonf/ 4if;yGwfwdkuf xdawGYrI onf ta&jym;udk wkefcgrIjzpfaponf/ 4if;wkefcgrIudk

Merkel ESifh Meissner wdkYu &vdkufvQif 4if;wkdY\ zGJYpnf;yHkrsm; yHkysufoGm;onf/ xdkyHkysufjcif;

trsdK;rsdK; ay:wGifrlwnfí Action Potential trsdK;rsdK;jzpfay:apjcif;jzpfonf/ zdtm; (Pressure)

onf wkefcgrIESifhrwl/ ta&jym;udk vma&mufzdxdaomtcsdefwGif &&Sdonfhtm;udk zdtm;[k

ac:onf/ zdtm;aMumifhvnf; Merkel ESifh Meissner wdkY\ yHkoP²mefzGJYpnf;yHk ajymif;vJonf/

ajymif;vJvQif Action Potential jzpfap onf/ þodkY zdtm;? wkefcgrIrsm;udk vIyf&Sm;rIjzpfpOf
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(Mechanical Action) rsm;[k ac:onf/ 4if;vIyf&Sm;rIjzpfpOfrsm;udk vufcH&,lum Action

Potential jzpfapum vufcH emAfuvmyfpnf;rsm;udk vIyf&Sm;rI vufcHcGuf (Mechano Receptor)

rsm;[kac:onf/

Merkel \ xl;jcm;csufrS 4if;u jzpfapaom Action Potential udk Pressure

&Sdaeoa&GUumvywfvHk;rjywfjzpfay:aeaponf/ Meissner onf OD;qHk;wpfMudrfom Action

Potential jzpfay:apum aemufxyftajymif;tvJ r&Sdrcsif; Action Potential rjzpfay:apawmh/

odkYaomf Merkel onf 4if; &&Sdxm;aom Pressure odkYr[kwf Vibration rsm; rajymif;vJonf

jzpfap? ajymif;vJonfjzpfap Action Potential udk Somatosensory Cortex wGif jzpfay:

aeaponf/

Merkel emAfrsm;onf tvGefao;i,faom zdtm;? odkYr[kwf xdawGYrI wkefcgrIrsm;

aMumifhyif 4if;\zGJYpnf;yHktaetxm; ajymif;vJum Action Potential jzpfay:ap&m vlwdkYtm;

xdodonfha0'emcHpm;rIudk yxrOD;qHk; odapaom emAfrsm;jzpfonf/ wkefcgrI wpfpuúefYvQif

(5)MudrfrQaom El;nHhonfhwkefcgrI aMumifhvnf; Action Potential onf odomvHkavmufaom

xyfwdk;í cHpm;&rI a0'emudkay;onf/ ydkírsm;aom zdtm;rsm;vmvQif ydkíodomaom Action

Potential rsm;udk jzpfay:aponf/ Merkel rsm;\ Action Potential jzpfay:ap rIonf

zdtm;wpfckudk &&SdNyD; rdepf (30)cefYMumtxd Action Potential rsm;udk tiftm;ravsmhbJ r&yfrem;

xkwfvkyfay;aeonf/ zdtm;[lonf yHkaojzpfavh r&SdonfhtwGuf Action Potential

rsm;jzpfay:rIonf yHkrSeftcsdeftydkif;tjcm; twGif; rSefrSefxkwfvkyfjcif;r[kwfbJ oufa&muf

xm;aom zdtm;tajymif;tvJay:wGif rlwnfí pOfqufrjywf Frequency ajymif;um

jzpfay:aeonf/ Merkel rsm;onf ae&mtESHYwGif&Sdaomfvnf; 'l;acgif;? wHawmifqpfuJhodkYaom

ae&mrsm;wGif zdtm;jzpfay:ygu ydkí tMudrfa&rsm;rsm; Action Potential jzpfay:onf/ Action

Potential tMudrfa&rsm;jcif;onf emusifxdodjcif; a0'emcHpm;rIudk awmfawmfuav;

&&Sdjcif;jzpfonf/ wifyg;? ausm? aygif ponfh jyefYjyL;aom ta&jym;wGif;&Sd Merkel rsm;\ Action

Potential jzpfay: aprItMudrfa&enf;yg;onf/ odkYjzpfí vlwdkYtdyfonfhtcg Action Potential

Frequency qufwdkufjzpfay:aeaomfvnf; Frequency edrfhonf/ tMudrfa& jcm;onf/

tMudrfa&jcm;aom Action Potential onf "mwfvdkufcH&aom tMudrfa&enf;ojzifh cHpm;rIa0'em

rjyif;xefvS/ odkYaomf 'l;acgif;? wHawmifqpf paom cRefonfhae&mrsm;wGif zdtm;&&Sdygu

xdkae&mrsm;\ta&jym;atmuf&Sd Merkel wdkYonf Action Potential Fenquency jrifhrm;pGm
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jzpfaponf/ Action Potential tMudrfa&pdyfonf/ Action Potential pdyfpdyfvmvQif "mwfvdkuf

jcif;a0'emonf pdyfpdyfuav;jzpf\/ "mwfvdkufjcif;a0'em pdyfpdyfvmvQif cHpm;rIa0'em

jyif;xefrnfjzpfonf/ "mwfvdkufjcif;a0'empdyfvmvQif Somatosensory Cortex &Sd qdkif&m

tpdwftydkif;rsm;wGif NDA jzpfay:rIrsm; rsm;rnf/ NDA topfjzpfay:rIonf a0'emyifjzpfonf/

odjcif;yifjzpfonf/ tm½Hkrsm;aMumifh odMu&mwGif odjcif;jzpfay:&mae&monf NDA zGJYpnf;yHk

topf jzpfay:&mae&mwGifjzpfjcif; jzpfonf/ topfjzpfay:&mae&mwGifom cHpm;rI &&Sdjcif;

jzpfonf/

Merkel rsm;onf 4if;udk,fwdkifESifh 4if;wdkY\ywf0ef;usifwGif a&GUvsm;rItenf;i,f

jzpfonfESif h Action Potential udkjzpfay:aponf/ 4if;wdk Yud k,fwd kif vnf;aumif;?

4if;wdkYywf0ef;usifwGif vnf;aumif; (1)rdkufc&dkrDwmrQ a&GUvdkufonfESifh ajymif;vJonfESifh Merkel

wdkYrS Action Potential jzpfay:onf/ (1)rdkufc½dk rDwmonf (1)rDwm\ tyHkwpfodef;yHk wpfyHkjzpf\/

cËmudk,fta&jym;twGif; (1)rDwm\ tyHkwpfodef;yHk yHkvQif wpfyHkrQaom a&GUvsm;rIjzpfvQifyif

Merkel wdkYu Action Potential jzpfay:aponf/ Merkel ESifh Meissner uvmyfpnf;

ESpfrsdK;pvHk;wGif 4if;wdkYtm½HkcHEdkifaom &yf0ef; (Receptive Field) rsm;&Sdonf/ uvmyfpnf;rsm;

wnf&SdrIusJvQif xdodrIa0'emudk &aponfh Action Potential jzpfrIenf;onf/ uvmyfpnf;rsm;

wnf&SdrI rsm;jym;ygu? uvmyfpnf; OD;a& rsm;jym;ygu tvGefxdodvG,fayonf/ Merkel ESifh

Meissner rsm;onf rsufESm? vuf ponfhae&mrsm;wGif xlxyfpGm&SdaeMuonf/ Merkel

emAfrsm;wGif Myelin Sheath rsm; yg&Sdaomfvnf; 4if;wdkYwGif xdyfzl;tjzpf zGJYpnf;yHkr&Sdacs/ Meissner

rsm;wGif xdyfzl;zGJYpnf;yHkyg&Sdonf/

Meissner ESifh Merkel wdkYonf ta&jym;tv,fvTm\ tay:vTm (Upper Dermis)wGif

&SdMuaom Nerve Endings ac: emAftqHk;owfae&mrsm; jzpfMuonf/ Upper Dermis wGif

*vif;rsm;r&Sd/

Lower Dermis wGif Ruffini Corpuscle , Bulbous Corpuscle ESifh Pacinian Corpuscle

[laom Corpuscle (3)rsdK;&Sdonf/ 4if;wdkYESifhtwl Lower Dermis wGif Secbaceous Gland

[kac:aom *vif;ESifh acR;*vif;[kac:aom Sweat Gland wdkYyg&SdaeMuonf/

Ruffini Corpuscle

Ruffini Corpuscle ESifh Bulbous Corpuscle wdkYonf twlwlyifjzpfonf/ 4if;wkdYtm;

Ruffini Gland rsm;[kvnf; ac:Muonf/ 4if;wdkYonf zdtm;ESifh wkefcgrI? a&GUvsm;rIrsm;aMumifh
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Action Potential jzpfay:apEdkifaom vIyf&Sm;rI vufcHcGuf (Mechano Receptor )rsm;jzpfMuonf/

Ruffini Receptor rsm;udk Angelo Ruffini u awGY&SdcJhonf/

Ruffini Ending wdkYonf ta&jym;qGJqefYjcif;aMumifh jzpfay:vmaom vIyf&Sm;rI?

a&GUvsm;rIESifh wif;tm;rsm;aMumifh Action Potential jzpfay:apEdkif onf/ Ruffini Ending

rsm;aMumifh vufacsmif;rsm;\ tao;pdwfa&GUvsm; vIyf&Sm;aerItaetxm;rsm;udk od&Sdae&jcif;

jzpfonf/ 4if;wdkYtm;vHk;onf tvGefEl;nHhodrfarGYaom okckr a0'emrsm;jzpfMuonfhtwGuf

þodkYaom vQyfppf"mwfvdkufcHpm;rIa0'emudk a0'emyg[k ,HkMunfap&ef ajymqdkzdkY cufvm

ayonf/

Ruffini rsm;onf Merkel rsm;uJhodkYyif Action Potential rsm;udk qufum qufum

jzpfay:aeaponf/ ta&jym;qefYxkwfjcif; ( Stretching ) jzpfay:onf ESifh &&Sdvmaom

zdtm;&Sdaeonf/ þzdtm; ajymif;vJonfjzpfap rajymif;vJ bJqufí &Sdaeonfjzpfap Ruffini

rsm;u Action Potential udk qufí qufí jzpfay:aeaponf/ 4if;wdkYwGif pwifjzpfay:aom

Depolarization rsm;aMumifh jzpfay:vmaom Action Potential onf Somatosensory Cortex

txd Action Potential jzpfay:aponf/ Meissner wdkYonf zdtm;oufa&mufrIwpfck &&Sdonfh

Onset tcsdefwGifom Action Potential jzpfapNyD; 4if;zdtm; tajymif;tvJr&SdvQif (Oyrm-

xdkifcHkwGifxdkifaeonfhtcg) Action Potential rjzpfawmhacs/ odkY&mwGif Merkel, Ruffini ESifh

Bulbous wdkYonf zdtm;&Sdaeonfh taetxm; Oyrm xdkifcHkay:wGif xdkifaeoa&GU Action

Potential udk qufumqufum jzpfapjcif;jzifh cHpm;rI a0'emudkay;\/ xdawGYrIa0'em

azm|AÁgtm½Hkudk ay;\/ w&m;rSwfolrsm;onf Merkel, Ruffini wdkYrSay;aom cHpm;rIa0'emudk

tm½Hkcsxm;jcif;jzpfonf/

Ruffini Ending rsm;onf Lower Dermis wGif wnf&Sdaeonf/ ta&jym;\

twGif;vTmwGif; wnf&SdaeaomaMumifh t½dk;ESifhydkí eD;uyfonf/ odkYjzpfí t½dk;rsm;wnfaerI

tHacsmfcJhvQifvnf; Ruffini wdkYu Action Potential udkjzpfay:aponf/ t½dk;qufrsm;\

taetxm; ajymif;vJrIudk 'D*&Djzifh azmfjyEdkifonf/ taetxm;ajymif;vJrI'D*&D (2.75)'D*&DcefY

&SdvQifyif Ruffini Ending rsm;rSm Action Potential jzpfaponf/ jyifyrS oufa&mufaom tm;

rsm;aMumifhjzpfay:onfh zdtm;rsm;tjyif cËmudk,fwGif 4if;wdkYESifheD;pyf&m ywf0ef;usif (Receptive

Field) twGif;&Sd ywf0ef;usifzdtm;aMumifh ajymif;vJrIrsm;&SdcJhvQifvnf; Action Potential

jzpfay:onf/
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Pacinian Corpuscle

Pacinian Corpuscle rsm;udk Lamellar Corpuscle rsm;[kvnf; odMuonf/ 4if;onfvnf;

vIyf&Sm;rIvufcHcGuf (Mechano Receptor) wpfckyifjzpfonf/ Mechano receptor (4)rsdK;&Sdonf/

(1) Meissner's Corpuscle (2) Merkel's Disk  (3) Ruffini Corpuscle (4) Pacinian Corpuscle

wdkY jzpfMuonf/

Pacinian onf ta&jym;\ Lower Dermis twGif;&Sdaeaom Mechano Receptor

jzpfonf/ Pacinian onf wkefcgrIrsm;udk tm½HkcHEdkifqHk; uvmyfpnf; wpfckjzpfonf/ 4if;onf

wkefcgrIudk Action Potential jzpfapaom Somatosensory wGif odrf;qnf;xm;\/

aemufxyfwkefcgrIwpfrsdK; xyfrHa&mufvm aomtcg xdkwkefcgrIrsm;udk ,SOfxdk;um txdtawGY

jzpfaom jyify0w¦Krsm;\ Murf;wrf;jcif;? El;nHhacsmarGYjcif;rsm;udk cGJjcm;&mwGifoHk;onf/ Murf;jcif;?

Ekjcif;? acsmjcif;rsm;udk odjcif;udk  Pacinian Corpuscle rsm;uay;onf/ rmjcif;? aysmhjcif;wdkYudk

tjcm;(3)rsdK;uay;onf/ yljcif;at;jcif;udk Ruffini Ending rsm;u &,lum Action Potential

jzpfapEdkifonf/

Pacinian Corpuscle rsm;udk yefu&d,wGifvnf; awGY&onf/ Pacinian rsm;onf

wkefcgrIrsm;udk txl;jyKEdkif½HkrQru zdtm;rsm;aMumifhvnf; Action Potential jzpfay:aponf/

t&m0w¦Krsm;udk vufjzifh qkyfudkifjcif;ESifh vTwfay;vdkufjcif;wdkYaMumifh jzpfay:aom zdtm;

ajymif;vJrIrsm;udk aygif;pyfwGufcsufum qkyfudkifjcif;ESifh vTwfay;jcif;wdkYtm; uGmjcm;aom?

rwlaom cHpm;rIa0'emrsm;tjzpf odomaponf/

Pacinian ac: Lamellar uvmyfpnf;rsm;onf t&G,ftpm;tm;jzifh Merkel ESifh Ruffini

rsm;xuf BuD;rm;aomfvnf; ta&twGufrSm 4if;wdkYxuf enf;yg;onf/ Lamellar vufywfjzL

r&Sdacs/ 4if;udk tqDjzifhzGJYxm;um twGif;wGif ap;uyfaomt&nfyg&Sdonf/

Pacinian wdkYonf Meissner wdkYESifh wlonfh *kPfowådrSm Action Potential xkwfvkyf

&mwGif yxrqHk;wpfMudrf zdtm; odkYr[kwf wkefcgrIjzpfay: oufa&mufcsdefwGifom Action

Potential jzpfay:aponf/ NyD;aemuf aemufxyf tajymif;tvJr&Sdrcsif; Action Potential

rjzpfay:apay/ þuJhodkYaom obm0udk Quick Adaptation [kac:onf/ Pacinian \

zGJYpnf;yHktaetxm; ajymif;vJonfESifh 4if;rS Action Potential jzpfay:aponf/ Pacinian wdkYwGif

xl;jcm;onfhtcsufrSm zdtm;&&SdvQif yGifhvmwwfaom Na+ *dwfrsm; yg&Sdjcif; jzpfonf/ Pacinian
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rsm;udk zdtm;jzpfay:vmygu 4if; Pressure Sensative Sodium Ion Channel rsm;onf

yGifhvmonf/ 4if;wdkYonf uvmyfpnf;tcGH (Membrane)wGif &SdMuonf/

xdk Na+ *dwfrsm; yGifhvmMuvQif Na+ uvmyfpnf;tcGHtwGif;odkY 0ifa&mufMu&mrS Potential

ajymif;vJrIjzpfum Depolarization jzpfonf/ wkefcgrItwGuf wpfpuúefYvQif tMudrf

(250)wkefcgaeum wkefcgrIrsm;aMumifh Action Potential jzpfay:apEdkifonf/ wkefcgrItay:

Action Potential jzpfay:rI taumif;qHk;onf Merkel rsm;jzpfNyD; wpfpuúefYvQif (5)Mudrf

wkefcgrIajymif; vQifyif Action Potential jzpfay:onf/ Pacinian rsm;\wkefcgrIjzifh tvkyfvkyf

yHkonf Merkel rsm; wkefcgrIjzifh tvkyfvkyfyHkESifh rwlnDacs/ Merkel rsm;u wkefcgrIudk,lum

Action Potential jzpfay:apNyD; xdodrIa0'em cHpm;rIudkom ay;\/ Pacinian rsm;onf

wkefcgrIudk,lí Action Potential jzpfapum vma&mufxdawGYaom t&m0w¦K\ rsufESmjyif

Murf;wrf;rI acsmarYGrIrS cHpm;rIa0'em&&Sdaponfudk owdjyK&efvdkonf/

vIyf&Sm;rIvufcHcGuf (Machano Receptor) (4)rsdK;jzpfaaom Meissner's Corpuscle ,

Merkel's Disck, Ruffini Corpuscle ESifh Pacinian ac: Lamellar Corpuscle wdkY\

zGJYpnf;tvkyfvkyfyHk tusOf;yifjzpfonf/

Sebaceous Gland

Sebaceous Gland [lonfhtrnfonf a,bk,strnfjzpfonf/ cE¨mudk,fwGif

Sebaceous Gland rsm;&Sdonf/ 4if;wkdYudk Exocrine Gland rsm;[k vnf;odMuonf/ Exocrine

*vif;qdkonfrSm cEm̈udk,f\jyify t&nfxkwfvkyf ay;Edkifaom*vif;rsm;udk qdkvdkonf/

Endocrine *vif;rsm;rSm cËmudk,fwGif;&Sd aoG;twGif;odkY t&nfxkwfay;aom *vif;rsm;udk

ac:onf/

ta&jym;\ Upper Dermis twGif;&Sd Sebaceous *vif;rsm;onf ta&jym;\ tarT;ESifh

wG,fuyfvsuf&Sdonf/ 4if;rS qDodkYr[kwf za,mif;uJhodkYaom t&nfudkxkwfay;onf/ 4if;

t&nfudk Sebum [kac:onf/ Sebum onf ta&jym;ay:odkY a&muf&Sdonf/ Sebum onf

Osmosis [kac:aom pdrfh0ifysHUESHUonfhenf;jzifh ta&jym; Flat Cell ac: uvmyfpnf;rsm; tay:?

ab;ESifh Mum;ae&mrsm;wGif ysHUESHUum pdkpGwfaeonf/ Sebum onf qDuJhodkY za,mif;uJhodkY

*kPfowåd&Sdojzifh vl\ta&jym;onf a&pdkcH? a&vHkonfh Water Proof jzpfonf/ Sebum \

aemufxyftvkyfwpfckrSm ta&jym;uvmyfpnf;jym;rsm;udk aea&mifjcnf wdkuf½dkufxdawGYrIrS
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tumtuG,fay;onf/ Sebum tvTm yg&SdrIaMumifh aea&mifwGifygaom c&rf;vGefa&mifjcnfaMumifh

ta&jym;\ tay:vTm Epidermis Flat Cell rsm;tm; xdcdkufrIoufomaponf/

Sebum \ wwd,vkyfief;rSm yltdkufaomtcgrsm;wGif acR;*vif;rsm;rS acR;xkwfrIudk

tkyfqdkif;xdef;ausmif;xm;EdkifrIaMumifh cËmudk,fwGif; a&qHk;½IH;jcif;udk xdef;odrf;ay;onf/

rdk;&GmcsdefwGif ta&jym;ay:wGif a&wifjcif;udkavsmhenf;apí cËmudk,f tylcsdefqHk;½HI;jcif;rS

umuG,fay;onf/ tvGefat;onfhae&mrsm;wGif Sebum tvTmonf ap;yspfvmjcif;jzifh

ta&jym;ay:wGif tvTmwpfxyftjzpf tumtuG,fay;xm;onf/ 4if;tvTmonf Acidic

jzpfonf/ qufpyftvTm jzpfí jyifyrSvmaom bufwD;&D;,m;rsm;udk ysufpD;aponf/

jyifyrSvmaom trIefrsm;onf ta&jym;ay:&Sd Sebum tvTmwGifom wG,fuyfum oufwrf;

ukefvGefMuaponf/ cËmudk,ftwGif;odkY r0ifa&mufEdkifap&ef taxmuftyHhaumif; jzpfonf/

xdkYaMumifh ta&jym;\ pH onf  (4.5) ESifh (6.2) Mum;wGif &Sdaeonf/ Sebum \

Acid jzpfrIaMumifh jyifyrS 0ifa&mufvmonfh roefY &Sif;aom t&mrsm;\ xHk;"mwf (Alkali)

taetxm;udk ysufpD;apjcif;aMumifh Adkif;&yfpfESifh bufwD;&D;,m;rsm;? ydk;rTm; (Germs)rsm;

0ifa&mufjcif;udk twdkif; twmwpfcktxd tumtuG,fay;aeonf/

Sebaceous *vif;rsm;onf vufz0g;? ajcz0g;rsm;rSvGJí tjcm;ae&m tESHYtjym;wGif

&S dMuonf/ Sebaceous *vif;rsm;udk tarT;trQifrsm;ESifhtwl wGJíawGY&avh&Sdonf/

tarT;trQifrsm;\ Follicle ac: ae&mwGif 0ifa&mufwnf&Sdaeonf/ Sebaceous *vif;udk

Hair Follicle [kac:onf/

Sebaceous *vif;aemufwpfrsdK;udk tarT;r&Sdaom ae&mrsm;wGifvnf; awG&onf/ rsufcGH?

ESmacgif; ponfhae&mrsm;wGif Sebaceous *vif;rsm; &SdMuonf/ yg;apmifESifh &ifom;rsm;wGifvnf;

awGY&onf/ EIwfcrf;rsm;wGifvnf; awGY&onf/ awGY&aomae&mrsm;udk trSDjyKMuí 4if;

Sebaceous *vif;rsm;udk trnfuGJrsm; trsdK;rsdK;ay;avh&Sdonf/ EIwfcrf;ESifh yg;uGif;&Sdaom

Sebaceous *vif;rsm;udk Fordyce Spots *vif;[kac:NyD; rsufcGHay:rS Sebaceous*vif;udk

Meibomian *vif;[kac:onf/ &ifom;wGifawGY&aom Sebaceous *vif;udk Montgomery's

*vif;[kac:Muonf/ ta&jym;\ Lower Dermis twGif;&Sd aemufxyf*vif;onf Sweat

Gland acR;*vif;jzpfonf/

Sweat Gland  ac: acR;*vif;

acR;*vif;onf Lower Diermis twGif;wGif&Sdonf/ acR;*vif; (2)rsdK; &Sdonf/ (1) Eccrine

Gland (2) Apocrine Gland wdkYjzpfonf/ Eccrine Sweat Gland onf a&oufoufr[kwfbJ
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4if;acR;wGif qdk'D,rfuvdk&dkuf (NaCl)? ydkwufqD,rf (Potassium)ESifh bdkifumAGefedwf (Bicarbonate)

rsm;yg0ifonf/ Eccrine Gland rS 4if;wdkYtjyif *vl;udkYpf? vufwdkYpf? tjcm; Peptides jzpfonfh

Dermicidin [kac:onfh "mwkypönf;rsdK;udkvnf; xkwfonf/ Dermicidin onf Antimicrobial

Peptide ac: r[mtPkZD0ydk;rTm;rsm;udk aoapEdkifaom tmedoif ygonfh "mwkypönf;jzpfonf/

xdkYaMumifh acR;onf jyifyrS0ifa&muf vmEdkifaom ydk;rTm;rsm;&efrS umuG,fay;ae\/ acR;xGufvQif

qm; (NaCl) rsm; ygoGm;aomaMumifh aoG;wdk;? aoG;zdtm;udk xdef;ay;onf/ acR;xGufrsm;í

qdk'D,rfuvdk½dkufrsm;? ydkwufqD,rfrsm;? umAGefedwfrsm; vdkonfxufydkí qHk;½IH;vQifawmh

roifhavsmfvSacs/

Apocrine Sweat Gland rsm;udk csdKif;Mum;? aygifMum;? &ifom;xdyf? em;wGif;? rsufcGH?

ESmacgif; ponfhae&mrsm;wGif awGY&onf/ 4if;*vif;rS xkwfvkyfay;aom t&nfwGif e*dkueOD;

xkwfvkyfay;pOfu teHYr&Sd/ odkYaomf 4if;wdkYwnf&Sdaeaomae&mrsm;\ aea&mif&&SdrIenf;yg;jcif;

tygt0if tjcm;jyifyESifh xdawGYrIenf;yg;jcif;wdkYaMumifh ueOD;xGufvmaom acR;onf teHY

r&Sdaomfvnf; 4if;ae&ma'orsm;wGif r[mtPkZD0ydk;rTm; bufwD;&D;,m;rsm; aygufyGm;vm

aomaMumifh ae&mtvdkuf? aygufyGm;onfh tPkZD0ydk;rTm;rsm;tvdkuf uGJjym;aomteHYrsm;

yg0ifvmonf/

Eccrine Sweat Gland rsm;onf wpfcsdefvHk; awmufavQmufacR;xkwf vkyfay;ae

aomfvnf; Apocrine Sweat Gland rsm;onf tcsdeftvdkufom acR;xkwfonf/ Aporcine

acR;\ pH onf  (6) ESifh (7.5) twGif;&Sdonf/ 4if;wGif a&? umAdk[dkufN'dwf? cËmudk,frS

pGefYypfypönf;rsm;ESifh NaCl wdkY yg0ifonf/

Hypodermis

Hypodermis onf ta&jym;\ atmufqHk;tvTmjzpfonf/ 4if;udk tqD (Fat)rsm;jzifh

zGJYpnf;xm;onf/ xlxJaom tqDvTmjzpfí jyifyrS 0ifa&mufvmaom tm;rsm;udk pkyf,lum

oHk;vdkufjcif;jzifh udk,fwGif;MuGufom;rsm; ysufpD; xdcdkufrIoufomaponf/ 4if;wdkYudk Adipose

Tissue [kac:onf/ tm½HkaMum rsm;tm;vHk;onf Adipose Tissue vTmudk azmufxGuf

jzwfoef;um Dermis odkY 0ifa&mufMuonf/ Hypodermis \atmufwGif MuGufom;rsm;udk

awGY&rnf/ emAfaMum Axon ESifh Dendrite rsm;onf MuGufom;rsm;Mum;rS jzwfoef;í OD;aESmuf\

Somatosensory Cortex &Sd qdkif&mae&mtoD;oD;odkY 0ifa&mufMuonf/
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Nociceptor rsm; Pain Receptor ac: emusifrItm½HkcHt*Fgrsm;

Nociceptor rsm;onf tm½HkcHEsL&Gef (Sensory Neuron) rsm;jzpfMuonf/ 4if;wdkY\

vkyfief;rSm cE¨mudk,fwGif xdcdkufrIjzpfay:vQif 4if;xdcdkufrIaMumifh ta&jym;wGifjzpfap?

MuGufom;wGifjzpfap xkwfvkyfxGufay:vmaom "mwkypönf;rsm;udk vufcH&,lum 4if;

Nociceptor onf Action Potential jzpfay:onf/ 4if; Action Potential onf Nociceptor

rsm;ESifh wdkuf½dkufqufoG,fxm;onfh ausmqpf½dk; (Spinal Cord) wGif Action Potential

jzpfay:aponf/ 4if; Action Potential onf OD;aESmuf&Sd Somatosensory Cortex \

qdkif&mae&mtxd qufvufjzpfay:onf/

qufoG,fyHk

Nociceptor rsm;\txkdifonf OD;aESmuf\ Dorsal Root Ganglia odkYr[kwf Trigeminal

Ganglia wGif tajcjyKonf/  Dorsal Root Ganglia ESifh Trigeminal Genglia wdkYwGif Neuron
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Cell Body rsm;om &SdMuNyD; 4if;ae&m {&d,mrsm;rS Axon rsm;xGufvmum 4if;wdkYa&muf&rnfh

Target Cell rsm;txd oGm;a&mufum qefYxGufae&m,lMuonf/ Dorsal Root Ganglia ESifh

Trigeminal Ganglia wdkY\ Axon rsm;onf vufywfjzL Myelin Sheath rsm; ygavh&Sdonf/

4if;wdkYonf rsm;aomtm;jzifh qufoG,fa&;vkyfief;rsm;udk vkyfaqmifMu ojzifh A[dkemAfpepfwGif

Oligordendrocyte ac: taxmuftuljyK Glial uvmyfpnf;rsm;u vufywfjzLrsm;

xkwfvkyf&pfywfay;aeonf/  jyifyemAfpepfodkY xGufí oGm;Muaom Dorsal Root Ganglia

ESifh Trigeminal Genglia wdkYrS xGufvmaom Axon rsm;twGuf vufywfjzL (Myelin Sheath)

rsm;udk Schwann uvmyfpnf;rsm;u wG,fuyfxkwfvkyf&pfywfay;onf/ xdkYaMumifh Dorsal

Root Genglia ESifh Trigeminal Ganglia rsm;\ ta&mifonf rD;cdk;a&mifawGY&um 4if;wdkY\

Axon vufwHrsm; xGufcGmjzwfoef;&m ae&mrsm;udk tjzLa&miftjzpf awGY&jcif; jzpfonf/

cËmudk,ftESHYtjym; ta&jym;\ Dermis twGif;wGifvnf;aumif;? udk,fwGif;t*Fgrsm;\

twGif;tjyif rsufESmjyifrsm;wGifvnf;aumif;? t&dk;qufrsm;wGifvnf;aumif; Nociceptor

rsm;&Sdvmonf/  4if; Nociceptor rsm;onf Noxious Stimuli rsm;aMumifh jzpfvmonfh

emusifrIa0'emudk cHpm;&&Sdavonf/

Noxious Stimuli qdkonfrSm MuGufom;rsm;? t½dk;rsm;? uvDpmrsm;udk pkwfjyJysufpD;aponfh

xdcdkufrIrsm;udk qdkvdkonf/ xdkxdcdkufrIrsm;wGif "mwkaA'ypönf;rsm;aMumifh xdcdkufrIonfvnf;

Noxious Stimuli yifjzpfonf/ tylrD;aMumifhjzpfaom MuGufom;? t½dk;? uvDpmrsm;

ysufpD;xdcdkufrIvnf; ygonf/ Mechanical Stimuli, Chemical Stimuli ESifh Heat Stimuli

rsm;wGif rnfonfh Stimuli aMumihfjzpfap Nociceptor rsm;wGif Action Potential jzpfay:

aprnfjzpfonf/

Nociceptor rsm;onf cËm\ rnfonfhwpfoQL; pkwfjyJjcif;udkrqdk Action Potential

jzpfaponf/ wpfudk,fvHk; ae&mtESHYtjym;wGif &SdaeMuaom Nociceptor rsm;rS xkwfvTwfay;onfh

Action Potential aMumifh emusifjcif;[l onfh vQyfppf"mwfvdkufcH&jcif;a0'em cHpm;rIudk &&Sdonf/

cËmudk,f wpfae&m&mwGif pkwfjyJrIjzpfonfhtcg xkdpkwfjyJrIjzpfonfhae&mwGif "mwkaA'ypönf;

rsm;xGufvmonf/ 4if;uJhodkY pkwfjyJ&mrS xGufvmaom "mwkaA'ypönf;rsm; onf Nociceptor

rsm;\ Axon rsm;udk Depolarization jzpfaponf/ 4if; Depolarization aMumifh wpfzufwGif&Sdaom

Axon wGif Action Potential jzpfay:\/ Sensory Neuron rsm; Unipolar Neuron

rsm;jzpfMuonf/ Nociceptor \ Axon onf ausm½dk;qpfwGif;&S d Dorsal Horn ac:



269

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

ausm½dk;\aemufzufwGif;&Sd Soma rSvmonfjzpfí Action Potential onf ausm½dk;wGif;tv,f&Sd

rD;cdk;a&mif Dorsal Horn wGif qufvufjzpfay:onf/ Sensory Neuron rsm;tm;vHk;onf Dorsal

tjcrf;rS 0ifa&mufMuonf/ Motor Neuron rsm;onf Spinal Cord ausm½dk;\a&SUbufwGif&Sdum

Motor Fibre ac: vrf;aMumif;rSjyefí xGufvmMuonf/ Sensory Neuron rsm;\

t0ifvrf;onf Dorsal Horn jzpfaom ausm½dk;\ Spinal Cord \ aemufbufNcrf;

ab;wpfbufwpfcsufjzpfonf/

,ck cËmudk,f tjyifbuf jyifyrS aphaqmfrIaMumifh jzpfvmaom pkwfjyJrIrS xGufvmaom

"mwkypönf;rsm;\ vIHUaqmfrIaMumifh jzpfay:vmaom Action Potential udk o,faqmifvmum

Dorsal Horn odkY 0ifa&mufvmonfh Axon onf Spinal Cord ausm½dk;tv,fwGif qHk;onf/

4if; Sensory Neuron udk First Order Neuron [kac:onf/ First Order Neuron onf

Spinal Cord twGif; Dorsal Horn wGif aemufxyf Neuron wpfckESifh oGm;í csdwfqufonf/

4if; 'kwd, Neuron onf yxr First Order Neuron rS Action Potential udk

qufvufívufcHonfh Neuron jzpfonf/ 4if;udk Second Order Neuron [kac:onf/

Second Order Neuron ESifh First Order Neuron onf Spinal Cord twGif;

awhqufqufMuNyD; Second Order Neuron onf Spinal Cord udk uefYvefYjzwfum

tjcm;wpfzufrS azmufxGufonf/ Spinal Cord \tv,f wGif Soma rsm;onf rD;cdk;a&mif&SdMuNyD;

4if;tv,fom;rS xGufcGmvmMuaom Axon rsm;onf 4if;wdkY\ Myelin Sheath rsm;aMumifh

tjzLa&mif&SdMu\/ xdkYaMumifh Spinal Cord \ Neuron rsm;&Sd Soma rsm;&Sd&m tv,fom;wpf0dkuf

onf rD;cdk;a&mif&SdNyD; Spinal Cord \tjyifom;onf tjzLa&mif awGY&jcif; jzpfonf/

OD;aESmufwGif;wGif OD;aESmuf\tjyifom;onf rD;cdk;a&mifjzpfNyD; twGif;om; trsm;pkonf

tjzLa&mifjzpfonf/ tjzLa&mifonf qufoG,fa&; vrf;aMumif; Axon rsm;jzpfMuNyD;

rD;cdk;a&mifrsm;onf Cell Body Soma rsm;om &Sdaomae&mjzpfonf/
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Second Order Neuron onf First Order Neuron \ Action Potential aMumifh

Neurotransmitter xkwfvTwfrIrSwpfqifh Action Potential qufí jzpfonf/ 4if; Second

Order Neuron onf OD;aESmufbufodkY Spinal Cord twGif;rS Spinal Cord twdkif;

xGufoGm;onfrS Thalamus odkY 0ifa&mufonf txdjzpfonf/ 4if; Second Order Neuron

\ Thalamus qDodkYoGm;&m vrf;aMumif;&SnfBuD;udk Spinothalamic Pathway [kac:onf/

First Order Neuron onf pkwfjyJ'Pf&m&&m ae&mrS "mwkypönf;rsm;aMumifhjzpfaom Action

Potential udk Spinal Cord twGif;xd ,laqmifvmonf/ Spinal Cord \ Dorsal Horn wGif

&Sdaom Second Order Neuron wGif Action Potential udk qufvufjzpfay:apum Thalamus

odkY 0ifa&mufonf/ Second Order Neuron onf Thalamus wGif tjcm; Neuron wpfckESifh

awhqufawGYonf/ 4if; Neuron onf Thalamus rS xGufcGmum Somatosensory Cortex &Sd

qdkif&m ae&mrsm;wGif Action Potential qufvufjzpfay:aponf/  wwd,tqifh Neuron

(Third Order Neuron) onf Somatosensory Cortex wGif tqHk; owfonf/
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rlvu pkwfjyJoGm;aom ae&monf cËmudk,f\ b,fbufjcrf;rS jzpfaomfvnf; First

Order Neuron ESifh Second Order Neuron wdkY awGYqHkum Second Order Neuron onf

Spinal Cord udk uefYvefYjzwfoGm;vdkufonf jzpfí cËmudk,f b,fbufjcrf;rSvmaom Action

Potential onf Second Order Neuron jzwfxGuf&m vuf,mbufjcrf;twkdif; &Sdaeaom

Spinothalamic Pathway twdkif; Thalamus \ nmbufNcrf;odkY 0ifa&mufonf/ Third Order

Neuron onfvnf; Thalamus \ nmbufjcrf;rSxGufum OD;aESmuf\ nmbufjcrf;&Sd

Somatosensory Cortex &Sd qdkif&mae&modkY 0ifa&mufonfudk qdkif&mae&mrsm;wGif Action

Potential onf qdkif&mtm½Hkudk udk,fpm;jyKum NDA zGJYpnf;yHkrsm;udk jzpfay:aponf/

wpfNydKifeufrSmyif Thalamus onf 4if;ESifh vrf;aMumif;&Sdaom Prefrontal Cortex odkYyg Action

Potential udk qufvufay;ydkYum Prefrontal Cortex wGif xdkemusifjcif;udk udk,fpm;jyKaom

NDA zGJYpnf;yHk jzpfay:aponf/ NDA zGJYpnf;jzpfay:rSomvQif a0'emudk cHpm;&jcif; jzpfonf/

vQyfppf"mwfvdkufcH&rIaMumifh cHpm;&aom a0'em[k &nfnTef;ajymqdkcJhonfrSm xdkvQyfppf AP

onf NDA zGJYpnf;yHk jzpfay:aponfh taMumif;w&m;jzpfí jzpfonfudk owdjyK&efvdkonf/

Thalamus onf 4if; Action Potential udk tcsdefESifhwajy;nD Hippocampus xJodkYyg ay;ydkYxm;

onfjzpfí Hippocampus onf ,ciftwdwfumvrsm;wGif MuHKawGYzl;aom emusifrIrsm;udk

jyefvnf xkwf,lum Prefrontal Cortex odkY ay;ydkYonf/ Prefrontal Cortex wGif ypöKyÜefwGif

MuHKawGY&aom emusifrIESifh twdwfu emusifrIrsdK;pHkudk EdIif;,SOfum pl;prf;ppfaq;onf/

pl;prf;ppfaq;jcif;rS Action Potential jzpfay:jcif; r&SdvQif emusifjcif;rSvGJí aemufxyfrnfonfh

vkyfief;udkrS rvkyfjzpfacs/ tu,fí Action Potential jzpfay:jcif;&Sdygu 4if; Action Potential

onf Amygdala xHodkYa&mufoGm;um Amygdala pwifEdk;Mum;vm\/

Amygdala \vkyfief;udk oD;jcm;avhvm&efvdkonf/ odk Y jzpfí Amygdala \

vkyfief;taMumif;udk acwåjzwfum Nociceptor rsm;taMumif;udk jyefoGm;rnf/ Nociceptor

rsm;onf Pain [lonf emusifaom cHpm;rI[k ynwfwifxm;onf/Action Potential jzpfapaom

t&mrsm;jzpfonfh emusifjcif;\ taMumif;&if;rSm First Order Neuron wGif Action Potential

jzpfay:onfhtcg 4if;rS Pain Neurotransmitter rsm;udk xkwfay;\/ Oyrm Substance P

onf Pain Neurotransmitter jzpfonf/ Substance P onf Second Order Neuron udk

Action Potential jzpfapaom Pain Neurotransmitter jzpfonf/ Substance P rsm;rsm;xGufvQif
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Action Potential \ Frequency jrifhvmonf/ Action Potential \ Frequency rsm;avav

"mwfrsm;rsm; tvdkufcH&avavjzpfonf/

cËmukd,fpkwfjyJvQif First Order Neuron onf Substance P rsm;pGmudk xkwfvTwfonf/

rsm;pGmaom Substance P wdkYonf Action Potential udk puúefY ydkif;twGif; tMudrfa&rsm;pGm

jzpfaponf/ Substance P onf Extcitatory Neurotransmitter rsm;jzpfaom Glutamate udk

rsm;pGmxGufapí Action Potential onf Frequency jrifhrm;vm&jcif;jzpfonf/ Substance P

xkwfvTwfrIonf pkwfjyJaom yrmPay:wGif rlwnfaeí pkwfjyJrIrsm;ygu Substance P rsm;rnf/

Substance P rsm;ygu Glutamate rsm;rnf/ Glutamate rsm;ygu Action Potential Frequency

rsm;rnf/ xdkYaMumifh pkwfjyJ'Pf&m&onfhtay:wGif rlwnfum Action Potential \ Frequency

onf ajymif;vJonf/ Action Potential Frequency jrifhonfqdkonfrSm wpfpuúefYtwGif;

tMudrfaygif;rsm;pGm "mwfvdkufcH&onfudk qdkvkdonf/ þodkY tMudrfaygif;rsm;pGm jzpfay:aom

AP wdkYaMumifh OD;aESmufwGif; qdkif&mtpdwftydkif;rsm;wGif NDA zGJYonf;yHk topfrsm; jzpfay:

vmonf/ xdk NDA zGJYpnf;yHktopfrsm; zGJYpnf;jzpfay:aepOf wGif qdkif&ma0'emcHpm;rIudk od&Sdonf/

odkYjzpfí pkwfjyJ'Pf&m&onfh tawGY tMuHKwGif omrefawGYxdjzpfpOftawGYtMuHKrsm;rS rwlbJ

puúefYydkif;twGif; wGifyif tMudrf&mESifhcsDum  "mwfvdkufcH&aomaMumifh 4if;cHpm;rIa0'emudk

emusifjcif;[k ynwfwifum onmjyKrSwfom;em;vnfoHk;pGJMujcif;udk owdjyKapvdkonf/

Nociceptor rsm;wGif vIyf&Sm;rIaMumifh pkwfjyJjcif;? "mwkypönf;rsm;aMumifh xdcdkufaygufuGJ

ysufpD;jcif;? rD;avmifjcif;aMumifh ysufpD;jcif; ponfwdkY aMumifh Action Potential jzpfay:onf/

tjcm; Receptor rsm;jzpfaom Meissner, Merkel, Ruffini ESifh Pacinian uvmyfpnf;rsm;onf

þodkYaom pkwfjyJjcif;? ysufpD;jcif;? xdcdkufjcif;rsm;aMumifh Action Potential rjzpfacs/ toD;oD;aom

qdkif&mqdkif&m twdkif;twmrsm;wGif;wGifom tvkyfvkyfae Muonf/ Meissner, Merkel, Ruffini

ESif h Pacinian wdkYonf ta&jym;\ atmufwGifom&SdMuonf/ Nociceptor wdkYonf

udk,fwGif;udk,fay: ESpfae&mpvHk; ae&mtESHYwGif&SdMuonf/ Nociceptor ESpfrsdK;&Sdonf/ A (Alpha

Delta) Fibre ac: Nociceptor ESifh C-Fibre ac: Nociceptor rsm;jzpfMuonf/ AD Fibre onf

xdcdkufpkwfjyJonfhae&mudk odapEdkifaom *kPfowåd&Sdonf/ vGefpGm pl;&Sonfh emusifjcif;rsKd;

(oHpl;jcif;? ql;pl;jcif;) wGiftvkyfvkyfonf/ C-Fibre onf pkwfjyJrIjzpf&mae&mudk today;jcif;

rjyKEdkifaom Fibre jzpfonf/ odkYjzpfí C-Fibre rsm;wGif jzpfay:aom Action Potential aMumifh
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emusifrIudkodonfh cHpm;csufawmh&Sdonf/ odkYaomf b,fae&mrSm emaerSef;rodom jcif;rsdK;

jzpfonf/ awmf½HkyrmP&Sdaom emusifpkwfjyJrIrsm;? xdcdkufrIrsm;wGif C-Fibre rsm; yg0if

tvkyfvkyfum Action Potential udkjzpfay:aponf/ pkwfjyJ'Pf&m&rI jzpfNyDqdkvQif A Fibre

a&m C-Fibre yg yg0ifí rdrdwdkY *kPfowådtvdkuf 0ifa&mufaus;Zl;jyKMuonf/

xdkYaMumifh ta&jym;rSwpfqifh jzpfay:vmaom Action Potential rsm;onf Thalamus

odkY0ifa&mufonf/ Thalamus onf tjriftm½Hk? tMum; tm½Hk? teHYtm½Hk? t&omtm½HkESifh

txdtawGYtm½Hkrsm; pwif0ifa&muf&m ae&mjzpfí 4if;udk ygVdbmomjzifh yOö'Gg&m0ZÆef;Xme

[kac:onf/ yOö'Gg&m0ZÆef;Xme rS xGufvmaom xdawGYrI Action Potential onf

Somatosensory Cortex odk Y vnf;aumif;? Prefrontal Cortex odk Yvnf;aumif;

qufvufa&muf&Sdonf/

pkwfjyJrI xdawGYrIrsm;aMumifh jzpfay:vmaom Action Potential onf Dermis rS

Thalamus tMum; jzpfay:jzwfoef;pD;qif;aom Action Potential rsm;udk um,0w¦Kpdwf[k

ac:EdkifNyD; Thalamus ac: yOö'Gg&m0ZÆef;XmerS Prefrontal Cortex txd jzpfay:pD;qif;a&GUvsm;

oGm;aom Action Potential rsm;udk um,0dnmPfpdwf[kac:onf/ xdkYaemuf Prefrontal Cortex

wGif zGJYpnf; vdkufaom pkwfjyJrI odkYr[kwf xdawGYrIudk,fpm;jyKaom NDA zGJYpnf;yHkrsm; wnfaqmufzGJYpnf;

pOfwGif jzpfay:aeaom Action Potential rsm;udk orÜ#dpädKif; pdwf[kvnf;aumif;? Thalamus

yOö'Gg&m0ZÆef;Xme\ t0ifrStxGuftxd jzpfay:jzwfoef;oGm;cJhaom Action Potential udk

yOö'Gg&m0ZÆef;pdwf[lívnf;aumif; em;vnfEdkifonf/

0ka|m  (qHk;jzwfcsufcsjcif;)

um,tm½Hk azmXAÁgtm½Hkudk udk,fpm;jyKonfh NDA rsm;onf Prefrontal Cortex

wGifvnf;aumif;? Somotosensory Cortex wGifvnf;aumif; odrf;qnf;onf/ Prefrontal

Cortex wGif odrf;qnf;jcif;onf acwåcPrQomjzpfaom ,SOfxdk;pl;prf;jcif;vkyfief;jzpfonf/

oEDÅ&P vkyfief;udk vkyfudkifNyD;onfESifh NDA rsm;ysuf\/ 4if; NDA rsm;onf Short Decay

Period NDA rsm;jzpfMuonf/ xdk YaMumifh Prefrontal Cortex udk Working Memory

[kac:Muonf/ acwårQvma&mufaom ,SOfxdk;pl;prf;jcif;udk vkyfudkifpOf wGifomtoHk;jyKonf/
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Prefrontal Cortex wGif (1) qifjcifoHk;oyfjcif;? (2) &IjrifoHk;oyfjcif; (3) a0zefydkif;jcm;jcif;

(4)usdK;aMumif;qifjcifjcif;? (5) qHk;jzwfcsufcsjcif;wdkYudk vkyfudkifonf/ xdkYaMumifh yOö'Gg&m0ZÆef;XmerS

vmMuaom tm½HktrsdK;rsdK;onf Prefrontal Cortex odkYa&mufonfhtcg Hippocampus u

ay;ydkYvmaom ,ciftwdwfrS tvm;wltawGYtMuHKa[mif;rsm;? tm½Hka[mif; rsm;ESifh ,ck

Prefrontal Cortex odkY a&muf&SdvmNyDjzpfaom ypöKyÜeftm½Hk tawGYtMuHKwdkYudk EdIif;,SOfum pl;prf;\/

pl;prf;jcif;vkyfief;onf ,aeYacwf uGefysLwmrsm;wGif vkyfudkifaqmif&GufMuouJhodkYyif

vQyfppfenf;tm;jzifh ,SOfxdk;pl;prf;jcif;jzpfonf/ xdkYaemuf pl;prf;jcif; oEÅD&P jzpfpOfrS ydkvQHaom

vQyfppfxGufvmvQif odkYr[kwf Action Potential jzpfvmvQif 4if;udk qHk;jzwfcsuf csjcif;[k

ac:onf/  4if; pl;prf;tajz&SmrIrS xGufvmonfh Action Potential onf qHk;jzwfcsufyifjzpfonf/

vuf&Sd0ifa&mufvmaom tm½Hkudk twdwftm½Hk rsm;ESifh,SOfxdk;um pl;prf;NyD;aemufqHk;csvdkufaom

qHk;jzwfcsuf[k wifpm; ajymqdkí&onfh Action Potential onf Prefrontal Cortex rSwpfqifh

Amygdala odkYa&muf\/ xdkYaMumifh qHk;jzwfcsufcsjcif;[laom 0ka|m pdwf[lonfh Action

Potential onf rdrd\MudK;pm;tm;xkwfrIrvdkbJ tvdktavsmuf jzpfvm onfjzpfí 4if;onf

tAsmuwjzpfvm\/ odkYaomf tAsmuw Action Potential onf Amygdala odkYa&mufonfESifh

Amygdala udk Activate vkyf\/ Amygdala onf pdwfvIyf&Sm;rSom tvkyfpvkyfonfht*Fg

jzpfonf/ Amygdala tvkyfvkyfjcif;onf pdwfvIyf&Sm;rI&Sdíjzpfonf[k ,lqEdkifonf/ xdkYaMumifh

0ka|m Action Potential jzpfvmjcif;onf pdwfvIyf&Sm;jcif;yifjzpfonf/ xdk 0ka|m Action Potential

aMumifh pdwfvIyf&Sm;vmjcif; (Amygdala Activate) jzpfvmjcif;jzpfonf/ aumif;onfrsm;udkvnf;

jyKapEdkifonf/ aumif;onfrsm; jyKygu ukodkvfjzpfonf/ Amygdala Activate jzpfvmjcif;onf

wpfyg;olrsm; xdcdkufysufpD;apaom tvkyfrsm;udkvnf; vkyfvmapEdkifonf/ þodkYjzpfvQif

tukodkvfjzpf\/ 0ka|mpdwf[lonfh Action Potential onf tAsmuw [k qdkaomfvnf; 4if;

tAsmuwaMumifh ukodkvfjzpfEdkifouJhodkY wpfcgwpf&HwGif tukodkvfjzpfEdkifayao;onf/

odkYjzpfaomaMumifh y|mef;ygVdawmfwGif yk&drm yk&drm tAsmuwm"r®m? yOödrmeH yOödrmeH ukovmeH

"r®meH teEÅ&ypöa,e ypöa,m [lívnf;aumif;? yk&drm yk&drm tAsmuwm"r®m? yOödrmeH

yOödrmeH tukovmeH "r®meH teEÅ&ypöa,e ypöa,m [lívnf;aumif;? oreEÅ& ypönf;jzifh

vnf;aumif;? Oyedó,ypönf;jzifh vnf;aumif; aus;Zl;jyKonf[k a[mMum;xm;ayonf/

,cktcef;u@wGif rsufpd? em;? ESmacgif;? vQm? udk,fwdkYwGif wnfaqmuf zGJYpnf;yHkrsm;?

tvkyfvkyfyHkrsm;ESifh aemufuG,f&Sd"mwkjzpfpOfrsm;udk tusOf;csHK;í azmfjycJhNyD;jzpfonf/
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tcef; (6)tcef; (6)tcef; (6)tcef; (6)tcef; (6)

OD;aESmufOD;aESmufOD;aESmufOD;aESmufOD;aESmuf

atmufygOD;aESmuftpdwftydkif;rsm;udk avhvm&efvdkonf/

(1) Medulla Oblongata (15) Limbic Brain

(2) Pons (16) Mammalian Brain

(3) Midbrain (17) Reptilian Brain

(4) Thalamus (18) Frontal Lobe

(5) Cerebellum (19) Parietal Lobe

(6) Hypothalamus (20) Occipital Lobe

(7) Pituitary Gland (21) Temporal Lobe

(8) Ventricles (22) Prefrontal Cortex

(9) Putamen (23) Somatosensory Cortex

(10) Caudate Nucleus (24) Auditory Cortex

(11) Fornix (25) Visual Cortex

(12) Amygdala (26) Olfactory Cortex

(13) Hippocampus (27) Gustatory Cortex

(14) Corpus Callosum

y#doaËumv OD;aESmufb0y#doaËumv OD;aESmufb0y#doaËumv OD;aESmufb0y#doaËumv OD;aESmufb0y#doaËumv OD;aESmufb0

OD;aESmufonf vlESifhowå0gtm;vHk;wGif ta&;BuD;qHk; tpdwftydkif; wpfckjzpfonf/

y#doaËpwifwnfonfhtcsdefwGif Zygote pwifjzpfay:\/4if; Zygote twGif;wGif uvmyfpnf;

(16) cktxd &Sdvmaomtcg Morula jzpfvmonf/ Morula onf Fallopian Tube wGif

qif;oGm;um (6)&ufcefY tMumwGif Uterus eH&H (Lining)wGif wG,fuyfvdkuf\/ 4if;udk Blastocyst

[k ac:\/ Blastocyst wGif;wGif Yolk Sac ac: om;Oudk tm[m&MoZm axmufyHhay;onfh

tdwfi,fwpfckESifh? 4if;ESifhwGJvsuf Amniotic Sac ac: om;avmif; tdrfi,fwdkYjzpfay:vmonf/

Yolk Sac ESifh Aminiotic Sac wdkYtMum;wGif Embryonic Disk ac: uvmyfpnf;tvTmwpfck

jzpfay: zGJYpnf;vm\/ 4if; Embryonic Disk wGif tvTm (3)vTm yg&Sdonf/ Ectoderm tvTm?
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Mesoderm tvTmESifh Endoderm tvTmrsm;jzpfMuonf/ 4if;tvTmxJrS Ectoderm tvTm

onf jyefYae&mrS uvmyfpnf;rsdK;uGJrsm; zGJYpnf;vmum Neuro Plate [kac:aom uvmyfpnf;

tvTmjzpfwnfvmonf/ Neuro Plate tvTmonf uvmyfpnf;rsm; ydkíydkí rsm;rsm;vmonfh

twGuf pwifíwGefYacgufum csdKifh0ifvm\/ 4if;csdKifh0ifaomaMumifh jzpfvmaom csdKifh0ifvrf;aMumif;

udk Neuro Groove [kac:onf/ Neuro Groove csdKifh0ifvrf;aMumif;onf qufvuf

yGm;rsm;vmaom uvmyfpnf;rsm;aMumifh ydkíydkí wGefYacgufvm&rS t&if;ydkif;wGif yl;wGJoGm;um

NyGefozG,fjzpfvmonf/ 4if;udk Neuro Tube [kac:onf/

Neuro Tube onf tajccHtm;jzifh (2)ydkif;uGJvmonf/ wpfydkif;onf Ventricle ac:

t&nfjynfhaeaom t½dk;EkjzpfNyD; aemufwpfydkif;rSm uvmyfpnf; rsm;jzifhjynfhaeaom

uvmyfpnf;>yefi,fjzpf\/ 4if; Neuro Tube wGif uvmyfpnf;rsm; qufíqufí

topftopfwdkYjzpfay:aeonf/ 4if;wdkY jzpfay:&if; Neuro Tube wGif tvTm (5)vTm zGJYpnf;

vmonf/ tajccH tvTmtjzpf Spinal Cord jzpfNyD; 4if;ESifhqufum Rhombencephalon

ac:tvTm zGJYpnf;jzpfay:vmonf/
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4if;tvTmtay:wGif qufí Mesencephalon [k ac:onfh aemufwpfvTmjzpfay:

vmonf/ 4if;tvTm\tay:wGif uyfvsuf Prosencephalon [lonfh xdyfqHk;tvTmyg

zGJYpnf;jzpfay:onf/ Spinal Cord onf qufvufí uvmyfpnf;rsm; rsm;vmonfESifhtrQ

&SnfxGufum  ausm½dk;qpfrsm;tjzpfodkY zGJYpnf;jzpfay:vmonf/ wpfNydKifeufrSmyif Spinal Cord

\tay: uyfvsuf  Rhombencephalon onf uvmyfpnf;rsm; yGm;rsm;vmonfESifhtrQ tvTm

(2)vTmjzpfvmonf/ Rhombencephalon \ Spinal Cord ESifh uyfvsuf&SdaomtvTmudk

Myelencephalon [kac:onf/ 4if;\ tay:uyfvsuftvTmrSm Metencephalon [kac:onf/

Rhombencephalon \ uyfvsuftay:vTmjzpfonfh Mesencephalon onf

wpfvTmwnf; wnfNidrfum uvmyfpnf;rsm; qufvufyGm;rsm;aeonf/ 4if;tvTm\

tay:uyfvsuf&Sd Prosencephalon onf tvTm (2)vTmuGJum xyfrHyGm;rsm;vmonf/

atmufqHk;&Sd Spinal Cord uvnf; atmufbufodkY qufvufum &SnfxGufvmouJhodkY 4if;
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Spinal Cord \tay: uyfvsuf&Sdaom Rhombencephalon \ Myelencephalon onf

Medulla Oblongata [kac:aom uvmyfpnf;pktjzpfodkY ajymif;vJvm\/ Rhombencephalon

\ Myelencephalon tay:uyfvsuftvTmjzpfonfh Metencephalon onf Pons ESifh

Cerebellum [kac:aom tpdwftydkif; (2)cktjzpf yGm;rsm;zG J Ypnf;jzpfay:vmonf/

Rhombencephalon \ uyfvsuftay:wGif&Sdaom Mesencephalon onf Corporal

Quadrigemina ESifh Peduncles [kac:aom OD;aESmuftpdwftydkif; (2)cktjzpf zGHYNzdK;BuD;xGm;

vmonf/ Mesencephalon \ tay:uyfvsuf&Sd Prosencephalon uvnf; Telencephalon

ESifh Diencephalon rsm;tjzpfzGHYNzdK;vmonf/ Diencephalon onf Thalamus ESifh Hypothalamus

tjzpfodkYvnf;aumif;? Telecephalon onf Cortex ESifh Ganglia [kac:aom tpdwftydkif;rsm;

tjzpf zGHYNzdK;zGJYpnf; jzpfay:vm\/

xdk YaMumifh OD;aESmuf\ zGJ Ypnf;yH k tMurf;zsif;udkMunfhvQif Spinal Cord onf

atmufqHk;t*Fgtjzpf&SdaeNyD; Spinal Cord ESifh uyfvsuf? qufvsuf Medulla Oblongata

udkawGY&rnfjzpfonf/ Medulla Oblongata \tay:odkY qufvufMunfhvQif Pons udkawGY&NyD;

Pons onf 4if;\aemufwGif Cerebellum ESifh yl;wGJjzpfay:aeonfudk awGY&rnf/ NyD;aemuf

Pons \ tay:quf&uf wGif Mesencephalon rS zGHYNzdK;vmaom Corporal Quadrigemina

ESifh Peduncles rsm;udk yl;wGJvsuf Midbrain tay: OD;aESmuf\ tv,fydkif;wGifawGY&rnf/ 4if;

Midbrain \tay:qufvsufwGif Presencephalon rS zGHYNzdK;vmaom Diencephalon rS

qufvufzGHYNzdK;vmonfh Hypothalamus ESifh 4if;\tay:wGif Thalamus udkawGY&rnf/

Presencephalon rSyif zGYHNzdK;vmonfh Telencephalon onf Thalamus \ ywf0ef;usifwGif

Basal Ganglia tjzpf zGHYNzdK;vmonf/

OD;aESmufzGJYpnf;yHkOD;aESmufzGJYpnf;yHkOD;aESmufzGJYpnf;yHkOD;aESmufzGJYpnf;yHkOD;aESmufzGJYpnf;yHk

Basal Ganglia wGifomru Thalamus \ ywf0ef;usif&Sd tjcm;uvmyfpnf;

rsm;onfvnf; Telencephalon rSyifzGHYNzdK;vmonf/  wpfNydKifeufyif Telencephalon onf

OD;aESmuf\tay:vTmjzpfonfh Cortex tjzpfodkYyg zGHYNzdK;BuD;xGm;vmonf/ odkYjzpfí OD;aESmufudk

atmufygtwdkif; tMurf;zsif; rSwfom;Ekdifonf/
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Spinal Cord, Medulla Oblongata, Pons, Midbrain, Hypothalamus, Thalamus

wdkYonf &Sif;vif;pGm wGJqufí zGJYpnf;jzpfay:ae\/ Thalamus udk 0ef;&Hvsuf&Sdaom Basal

Ganglia tpdwftydkif;rsm;yg0ifae\/ Basal Ganglia onf Thalamus ESifh uyfvsuf&Sdaeaom

Medial Globus Pallidus [kac:onfh tpdwftydkif;rS pwifyg0ifonf/ Medial Globus Pallidus

ESifhwGJvsufonf Lateral Globus Pallidus jzpfonf/ Globus Pallidus udk twGif;ESifhtjyifcGJí

rSwfom; jcif;omjzpfonf/ twGif;&Sd Globus Pallidus udk Medial Globus Pallidus [k ac:NyD;

tjyif&Sd Globus Pallidus udk Lateral Globus Pallidus [kac:jcif;jzpfonf/ Globus Pallidus

\ ab;tjyifwGif csdwfqufzkHk;tkyfxm;onfh t*Fgudk Putamen [kac:onf/ 4if;\tay:wGif

ab;wdkuf qufvufwGJqufvsuf &Sdaeonfh t*Fgudk Caudate Nuclei [k ac:onf/ Caudate

Nuclei udk tydkif; (3)ydkif;cGJí trnfay;onf/ OD;aESmuf\ a&SUydkif;usaom Caudate Nuclei

udk Head [k ac:um tv,fydkif;udk Body [kqdkonf/ Body ESifhwGJqufvsuf Tail ac: tjrD;udkvnf;

awGY&rnf/ odkYjzpfí Thalamus ESifh wGJqufvsuf ab;wdkuf&SdaeMuaom zGJYpnf;yHkrsm;udk

atmufygtwdkif; tMurf;zsif;rSwfom;Edkifonf/
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Thalamus \ tay:zGJYpnf;yHkrsm;\ tay:zGJYpnf;yHkrsm;\ tay:zGJYpnf;yHkrsm;\ tay:zGJYpnf;yHkrsm;\ tay:zGJYpnf;yHkrsm;

Thalamus onf ESpfck&Sdonf/ b,fwpfck nmwpfckjzpfonf/ 4if; Thalamus rsm;udk

ta&SUtv,fcef;wGif wGJqufxm;onf/ 4if;udk Interthalamic Adhesion [kac:onf/

Thalamus ESpfjcrf;tv,fwGif Ventrical ac: t&nfjzifh jynfhaeaom t½dk;EkzGJYpnf;yHk&Sdonf/

4if;t½dk;Ekonf Thalamus ESpfckMum;wGif &Sdum 4if; Ventricle wGif taygufi,fwpfckyg&Sdonf/

4if;taygufi,fonf Thalamus ESpfjcrf;quf&m Interthalamic Adhesion uvmyfpnf;rsm;

jzwfoef; oGm;&mae&mjzpfonf/ Thalamus ESpfvHk;Mum;&Sd Ventricle \tay:wGif orifcsdKuJhodkY

vdkif; (2)vdkif;xGufí zGJYpnf;aeonf/
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Thalamus \ Mum;&Sd Ventricle \ i,fxdyfrS b,fnmcGJxGufvmum Thalamus \

jyifya&mufonfESifh BuD;rm;aom zGJYpnf;yHkjzpfvmNyD; b,fESifhnmodkY wpfudkif;pDxyfrH cGJxGuf

zGJYpnf;um orifcsdKyHkoP²mef&Sdaom Ventricle wpfpHkudk Thalamus \tay:wGif xif&Sm;pGm

awGYjrif&rnfjzpfonf/ Thalamus ESpfckay:wGif toD;oD;tkyfrdk;xm;aom Ventricle rsm;udk

Lateral Ventricle rsm;[kac:onf/ Thalamus ESpfckMum;&Sd Ventricle udk Third Ventricle [k

ac:onf/ 4if;onf Thalamus ESpfckMum;wGif&Sdonf/  Lateral Ventricle ESpfckonf Thalamus

wpfckpDay:wGif uyfvsuftkyfrdk;xm;onf/ Thalamus ESpfckMum;rS wpfckpDwdk;xGufvmum Third

Ventricle ESifh Lateral Ventricle rsm;udk qufxm;ay;aom (2) ckudk  Interventricular Foramina

[kac:onf/

Third Ventricle onf atmufzufodkY ao;i,faomt½dk;toGifjzifh qufíqif;um

zGJYpnf;jzpfay:onf/ 4if; ao;oG,faomt½dk;i,fudk Cerebral Aqueduct [kac:onf/ Ventricle

t½dk;EkxJwGif Cerebrospinal Fluid ac: ta&mifrJht&nf&Sdonf/ Third Ventricle rS

xGufvmaom Cerebral Aqueduct onf zGJYpnf;yHk jyefvnfBuD;vmum 4if;t½dk;EkzGJYpnf;yHkonf

Pons \tv,fwGif tqHk;owfonf/ Pons twGif;&Sd t½dk;Ekudk Forth Ventricle [kac:onf/

Third Ventricle rS CSF t&nfrsm;onf Forth Ventricle qDodkY Cerebral Aqueduct rSaeí

pD;qif;onf/ xdkYaMumifhvnf; 4if;udk Cerebral Aqueduct [k ac:jcif;jzpfonf/

Lateral Ventricle rsm;onf t*Fvdyftu©&m (C )yHkoP²mef&SdMuNyD; atmufbufodkY

a&mufvQif ab;wpfzufwpfcsufqDodkY tenf;i,fum;xGufum Thalamus \a&SUbufxd

wdkifatmif &SnfxGufae\/ Lateral Ventricles rsm;onf Caudate Nucleus \ Head, Body

rsm;ESifh uyfvsuf&SdMuonf/
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Lateral Ventricle onf ab;bufodkYa&mufonfhtcg 4if;ESifhuyfvsuf &Sdaeaom

Caudate Nuclei onf Lateral Ventricle \ tay:rsufESmjyifrS uyfvsufvdkufygum

4if;\tzsm;txd qufvufízGJYpnf;vdkufygvmonf/ 4if; Caudate Nuclei \ tzsm;wGif

Amygdala [kac:aom tpdwftydkif;&Sdonf/ Amygdala onf Caudate Nuclei ESifh

qufvsuf&Sdaeonf/

Lateral Ventricle rsm;\ atmufrsufESmjyifESifh uyfvsuf vdkufyg zGJYpnf;jzpfay:aeonfh

t*Fgudk Fornix [kac:onf/ 4if;onf Thalamus \atmuf qufvsufwGif&Sdaeonf/

Hypothalamus rS wdk;xGufvmNyD; tay: ,Gef;,Gef;odkYxGufvmum Lateral Ventricle \

atmufrsufESmjyifem;rS uyfvsuf Lateral Ventricle rsm;twdkif;vdkufygxGufvmum Lateral

Ventricle tqHk;owfonfh ae&mcefYwGifyif tqHk;owfonf/ Fornix onf Hypothalamus rS

xGufvmcgprSpí t&G,ftpm;MuD;vmonf/ xGufvmcgpwGif qvif'gyHkpHjzpfNyD; vrf;wpfavQmuf

t&G,ftpm;ydkíBuD;vmum tzsm;wGif tBuD;qHk;yHkpHjzifh zGJYpnf;jzpfay:aeonf/ t&G,ftpm;

tBuD;qHk;jzpfwnfaeaom Fornix \ tzsm;qHk;ae&mudk Hippocampus [kac:onf/ 4if;ESifh

Amygdala \Mum;wGif Lateral Ventricle u Mum;cHum yl;wGJqufxm;jcif;r&SdbJ wnf&Sd

aeMuonf/
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Fornix onf Hypthalamus rS pwifxGufvm&mae&mESifhuyfvsuf atmufbufwGif

Mamillary Body [kac:aom uvmyfpnf;pkrsm;&S donf/ Mamillary Body wdk Yonf

Hypothalamus \ atmufta&SUbufwGif wnf&Sdonf/ Mamillary Body ESifh Hippocampus

wdkYudk Fornix jzifh qufxm; jcif;[kqdkvQif rrSm;acs/ Hypothalamus onf a&SUbufodkY (Anterior)

qufí zGHYNzdK;vmum (2)ck cGJxGufvmonf/ wpfckonf Optic Chiasm jzpfNyD; aemufwpfckonf

Pituitary *vif;jzpfonf/ Fornix onf Hypothalamus \ a&SUbufwGif qufvuf

zGH YNzdK;zGJ Ypnf;jzpfay:vmonfh tydkif;twGif;xd wdk;0ifum Endocrine uvmyfpnf;wGif

tqHk;owfonf/ 4if;odkY Hypothalamus rS qufí a&SUodkYzGHYNzdK;wdk;xGufvmaom ae&mrS

½dk;wHwpfckxGufaeonf/ 4if;½dk;wHudk Pituitary Stalk [kac:onf/  Pituitary *vif;onf

Hypothalamus rS qufvufí zGHYNzdK;vmaom tpdwftydkif;rS wdk;xGufvmaom ½dk;wH Pituitary

Stalk \ tzsm;wGif ovJoD;yHkoP²mefjzifh wnf&Sdaeonf/

Thalamus \tay: uyfvsufwGif Cerebral Cortex ESpfjcrf;udkqufxm; aom Corpus

Callosum ac: tajr§;rsm;&Sdonf/ Corpus Callosum onf Cerebral Cortex ESpfjcrf;udk

wGJqufaomae&m\ tay:uyfvsufwGif Cingulate Gyrus ac: Cerebral Cortex rsm;\
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twGif;ydkif;wGif azmif;xGufaeaom tpdwftydkif; wnf&Sdonf/ 4if; Cingulate Gyrus txufwGif

rsm;pGmaom Neuron rsm;jzifh zGJYpnf;xm;onf/ Cerebral Cortex tkyfqdkif;xm;onf/

Cerebrum

Cerebrum udk OD;acgif;½dk;wnfqufyHkay:wGif rlwnfí tydkif; (4)ydkif; cGJjcm;xm;um

trnfay;\/ Cerebrum wGif nmjcrf;ESifh b,fjcrf;[lí (2)jcrf;&Sdonf/ nmjcrf;b,fjcrf;

Munfh&mwGif rdrd\ vuf,mbuftjcrf;&Sd OD;aESmufjcrf;udk Right Cerebral Hemisphere [kac:NyD;

rdrd\vuf0Jbufjcrf; &Sd OD;aESmufjcrf;udk Left Cerebral hemisphere [kac:onf/ Right

Cerebral Cortex ESifh Left Cerebral Cortex [kvnf; odMuonf/
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Cerebrum \ b,fjcrf;ESifhnmjcrf;wdkYudk Corpus Callosum jzifh csdwf qufxm;\/

4if;onf Cerebrum b,fjcrf;ESifh nmjcrf;wdkYtwGuf wpfck wnf;aom qufoG,fa&;

vrf;aMumif;jzpfonf/ b,fjcrf;ESifh nmjcrf;wdkYonf rwlnDaom vkyfief;rsm;udk vkyfudkifMuonf/

zGJYpnf;jzpfay:aomyHkoP²mef tm;jzifh qifaomfvnf; vkyfief;rsm;rSm uGJjym;jcm;em;Muonf/

Cerebral Cortex ukd (4)ydkif; ydkif;jcm;&mwGif Cerebrum \ b,fbuf jcrf;udk

pwifavhvm&efvdkonf/ Cerebrum wGif azmif;xGufaeaom OD;aESmufom; (Gyrus) rsm;?

acguf0ifaeaom tcsdKifhrsm; (Sulcus) rsm;&SdMuonf/ xdktcsdKifhrsm;onf tcsdKifhtrsm;pkonf

wpfqufwnf;csdKifhaejcif;r[kwfbJ csdKifhvdkufazmif;vdkufjzifh wnf&SdaeMuonf/ Cerebral Cortex

\ab; tv,f cefYwGif csdKifh0ifaeaom (Sulcus) wpfaMumif;onf i,fxdyfae&mrSpí

atmufbuf ab;e,fukeftxd wpfqufwnf;csdKifh0ifvsuf&Sdonfhae&m wpfckudkawGY&onf/

þuJhodkY tv,fwGif wpfqufwnf; csdKifh0ifvsuf&Sdaom tcsdKifhajrmif; vrf;aMumif;onf Cerebral

Cortex a&SUaemuf e,ferdwfydkif;jcm;xm;ouJhodkY &Sdaeonf/  4if;tcsdKifhajrmif;t&Snfonf

i,fxdyfcefYrSpí em;&GuftwGif;em; cefYtxd a'gifvdkufwnf&Sdaeonf/ 4if;tcsdKifhajrmif;

(Sulcus)udk Central Sulcus ac:onf/ Central Sulcus rSpí ezl;\a&SUbuftxd OD;aESmufjcrf;udk

Frontal Lobe (a&SUydkif;jcrf;) [kac:onf/ Central Sulcus ac: A[dktcsdKifhajrmif; &Snfonf

wpfckwnf;aom wpfqufwnf;ajrmif;&Snfr[kwfao;acs/

b,fjcrf;\atmufydkif; em;ab;wGif wpfqufwnf;csdKifh0ifaeaom aemufwpfae&m

&Sdaeao;onf/ 4if;onf ab;jcrf;wGif&Sdí Lateral Sulcus [kac:onf/ Lateral Sulcus

twGif;ydkif;udk Posterior Ramus [kvnf; ac:onf/ csdKifh0ifaeaom ajrmif;rsm;udkMunfhum

Lateral Sulcus csdKifh0if&m\ tzsm;ydkif;udk Posterior Ramus [kac:aom ajrmif;tjzpf

ac:jcif;jzpfonf/ Lateral Sulcus vdkif;uJhodkYaom tjcm;vdkif;wpfvdkif;onf Lateral Sulcus

pwif&m teD; wpfzufwGif Anterior Ramus [líwpfajr§mif;? Ascending Ramus [lí

vnf;aumif; aemufxyf Ramus (2)ajrmif;awGYEdkif&m Lateral Sulcus teD; w0dkufwGif

(3)ajrmif;&SdonfrSm OD;aESmuf\ Cerebral Cortex wdkif;\ xl;jcm; aom Ramus rsm;jzpfMuonf/
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Lateral Sulcus \ a&SUydkif;bufudk Frontal Lobe [kac:um Lateral Sulcus \

atmufydkif;udk Temporal  Lobe [kac:onf/

aemufxyfxif&Sm;aom ajrmif;wpfckrSm Cerebral Cortex \ aemufbuf ydkif;

aemufaphbufusaom tydkif;\atmufbuf twGif;rsufESm jyifwGif;wGif &Sdaeonf/ 4if;onf

b,fjcrf;\aemufatmufbufwGif zkxGufaeaom txHk;ozG,fyHkpHjzifh xif&Sm;ae\/ 4if;udk

tpGJjyKí Notch [kac:onf/ Notch tqHk;&Sd&m ajrmif;udk qufí twGif;xJodkY vdkufíMunfhvQif

Cortex \ twGif;rsufESmjyiftxd wpfqufwnf;&Sdaeaomajrmif;udk awGY&rnf jzpfonf/

wwd,ajrmuf wpfqufwnf;jzpfaeonfh ajrmif;jzpfonf/ ,ckawGYcJh&aom Lateral Sulcus

ESifh 4if;ajrmif;\Mum;udk Occipital Lobe [kac:onf/

Central Sulcus \ taemufbufjcrf;udk Parietal Lobe [kac:onf/ ,ckawGY&aom

wwd,ajrmufajrmif;onf Parietal Loble ESifh Occipital Lobe Mum;wGif&Sdí 4if;ajrmif;udk

Parieto-Occipital Sulcus [kac:onf/ Parietal Occipital Lobe \ tjyifbuftzsm;wGif&Sdaom

Notch udk Preoccipital Notch [kac:onf/ Temporal Lobe ESifh Occipital Lobe wdkYudk

e,fjcm;&mwGif e,fjcm;ajrmif;jzpfaom wwd,ajrmif;onf Cortex \ tjyifjcrf;rS rjrif&bJ

twGif; wGifom&Sdaeonfudk owdjyK&efvdkonf/ xdkYaMumifh Temporal ESifh Occipital Lobe

rsm;udk e,fjcm;&mwGif tjyifjcrf;wGif pdwful;rsOf;qGJíom cGJjcm;rSwfom; Muonf/
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þodkYtm;jzifh Cerebrum ac: Cerebral Cortex udk Frontal, Parietal, Temporal ESifh

Occipital [lí  (4)jcrf;cGJíavhvmMuonf/

Cortex trsdK;rsdK;trsdK;rsdK;trsdK;rsdK;trsdK;rsdK;trsdK;rsdK;

Cerebrum udk tydkif; (Lobe) trsdK;rsdK;cGJí owfrSwfum avhvmNyD;onfhaemuf Celebrum

udk 4if;wdkY\vkyfief;pOftvdkuf tydkif;i,frsm; trsdK;rsdK;cGJjcm;ívnf; MunfhEdkifonf/

tajccHtm;jzifh&SdMuaom Cortex rsm;rSm

(1) Cerebral Cortex

(2) Frontal Cortex

(3) Prefrontal Cortex

(4) Visual Cortex

(5) Auditory Cortex

(6) Olfactory Cortex

(7) Gustatory Cortex

(8) Somatosensory Cortex

(9) Somato Motor Cortex

(10) Neocortex wdkYjzpfMuonf/
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pdwfvkyfief;(5)rsdK;vkyfudkif&mae&mpdwfvkyfief;(5)rsdK;vkyfudkif&mae&mpdwfvkyfief;(5)rsdK;vkyfudkif&mae&mpdwfvkyfief;(5)rsdK;vkyfudkif&mae&mpdwfvkyfief;(5)rsdK;vkyfudkif&mae&m

Frontal Cortex (Frontal Lobe)

Frontal Cortex onf Central Sulcus \ a&SUydkif;jcrf;udk qdkvdkonf/ Central Sulcus

ESifh uyfvsuf Gyrus udk Precentral Gyrus [kac:onf/ Precentral Gyrus rSpí

a&SUzsm;txd&Sdaom Cortex onf Frontal Cortex jzpfonf/ Frontal Cortex twGif;wGiftwGif;wGiftwGif;wGiftwGif;wGiftwGif;wGif

qifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif; qifjcifjcif;? qHk;jzwfcsufcsjcif; tp&SdonfhqifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif; qifjcifjcif;? qHk;jzwfcsufcsjcif; tp&SdonfhqifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif; qifjcifjcif;? qHk;jzwfcsufcsjcif; tp&SdonfhqifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif; qifjcifjcif;? qHk;jzwfcsufcsjcif; tp&SdonfhqifjcifoHk;oyfjcif;? ½IjrifoHk;oyfjcif;? usdK;aMumif; qifjcifjcif;? qHk;jzwfcsufcsjcif; tp&Sdonfh

pdwfvkyfief;rsm;udk vkyfudkifonf/ pdwfvkyfief;rsm;udk vkyfudkifonf/ pdwfvkyfief;rsm;udk vkyfudkifonf/ pdwfvkyfief;rsm;udk vkyfudkifonf/ pdwfvkyfief;rsm;udk vkyfudkifonf/ jyifyrS 0ifa&mufvmaom tm½Hk (5)yg;onf yOö'Gg&m0ZÆef;Xme

rSwpfqifh Frontal Cortex odkYa&muf&SdMuonf/ Frontal Cortex wGif Hippocampus rS ay;ydkY

vmaom twdwftawGYtMuHKrsm;ESifh yOö'Gg&m0ZÆef;Xmeac: Thalamus udkjzwfoef;í vmMuaom

ypöKyÜeftawGYtMuHKrsm;udk EdIif;,SOfum pl;prf;onfh Cortex yifjzpfonf/

tjcm;tpdwftydkif;rsm;jzpfaom Thalamus , Hypothalamus , Amygdala, Hippocampus

ponfwdkYjzifh tjyeftvSefqufoG,fxm;onf/ þodkY qufoG,fxm;&mwGif Thalamus ,

Hypothalamus, Amygdala, Hippocampus wdkYrS vmaom qufoG,fa&; vrf;aMumif;rsm;xuf

Frontal Cortex ujyefí ay;ydkYaom qufoG,fa&;vrf;aMumif;rsm;u rsm;pGmydkí rsm;jym;

vSonfudk awGY&onf/ qHk;jzwfcsufrsm;udk Frontal Cortex wGifyif csrSwfonfjzpfí 4if;qHk;jzwfcsuf

tygt0if tjcm;aomt&efvrf;nTefcsufrsm; tm;vHk;udk Frontal Cortex rS tjcm;aomtpdwftydkif;

rsm;odkY jyefvnfay;ydkYonf/
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Prefrontal Cortex

Prefrontal Cortex onf Frontal Cortex \ a&SUydkif;jcrf;udkac:onf/ prefrontal Cortex

wGif Working Memory ac:tvkyfvkyfaom rSwfÓPf&Sdonf/ tvkyfvkyfaomrSwfÓPfwGif

ypöKyÜeftawGYtMuHKESifh twdwfrS tvm;wl tawGYtMuHKrsm;udk ,SOfxdk;um pl;prf;rIjyKonf/

Prefrontal Cortex wGif Dorsal Lateral prefrontal Cortex onf Working Memory vkyfief;rsm;

vkyf&m ae&mjzpfonf/ Dorsal onf tay:udk&nfnTef;NyD; Lateral onf tjyifjcrf;udk

&nfnTef;onfjzpf&m Prefrontal Cortex \ Dorsal  medial Prefrontal Cortex qdkonfrSm

Prefrontal Cortex \ tay:buf twGif;jcrf;udk qdkvdkonf/  twdkaumuf dmPFC [kac:rnf/

4if;ae&m&Sd Working Memory wGif jyifyrS 0ifa&mufvmMuaom tm½Hkrsm;udk NDA zGJYpnf;yHk

rsm;jzpfay:onf/  Dorsal  Lateral Prefrontal Cortex odkY tm½Hkrsm;udk vufcH&m ae&mjzpfonf/

oEÅD&P vkyfief;ESifh oEÅD&Ppdwf jzpfay:&mae&mjzpfonf/ Thalamus rS xGufcGm um

tjcm;aom Cortex trsdK;rsdK;udk jzwfívmaom Action Potential rsm;onf Dorsal Lateral

Prefrontal Cortex odkYa&mufum NDA rsm;udk ,m,Djzpfay: zGJYpnf;aponf/ ,m,D NDA

rsm;udk orÜ#dpädKif;pdwfjzpfay:&m Visuospatial Scratch Pad rS ul;,l&&Sdonf/ 0ifa&mufvmaom

tm½HkwpfrsdK;onf Dorsal Lateral Prefrontal Cortex odkYa&mufonfhtcg Prerontal Cortex

onf 4if;tm½HkESifh qkdifonfh qdkif&myl;wGJygtm½Hkrsm;rSvGJí tjcm;rnfonfhtm½Hktopf udkrQ

vufcHjcif;r&Sdawmh onfudk &nfnTef;í Dorsal Lateral Prefrontal Cortex onf Attention

udkjzpfaponf[k qdkvdkonf/ Attention jzpfrjzpfudk 0ifa&mufvmaom tm½Hk\ tiftm;BuD;rI

odkYr[kwf xif&Sm;rIyrmPrsm;u qHk;jzwfonf/ tiftm;BuD;rI odkYr[kwf xif&Sm;rIyrmP rsm;ygu

yOö'Gg&m0ZÆef;Xmeonf aemufxyf0ifvmaom tm½Hktopfrsm;\ tiftm;BuD;rI odkYr[kwf

xif&Sm;rIyrmPrsm;ay:wGif rlwnfí dlPFC odkY a&mufjcif;? ra&mufjcif;rsm; jzpfonf/

tiftm;BuD;aomtm½Hk\ AP onf useftm½Hkrsm;\ AP udk ocFsmenf;jzifh z,f&Sm;Edkifonf/

ocFsmenf;jzifh AP tiftm; NydKifMu&mwGif tiftm; BuD;oltm½Hk\ AP onf dlPFC odkYa&mufum

pdk;rdk;onf/ dlPFC twGif; þodkYjzpfaeonfrSm Attention &atmifvkyfay;aejcif;r[kwf/ olYtvkyf

olvkyfaejcif;omjzpfonf/  4if;wGif usdK;aMumif;qifjcifjcif;ESifh qifjcifoHk;oyfjcif;vkyfief;

wdkYudkvkyfonf/
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Dorsal Lateral Prefrontal Cortex onf Orbitofrontal Prefrontal Cortex, Thalamus,

Basal Galglia, Caudate Nucleus, Hippocampus, Primary ESifh Secondary area of

Neocortex rsdK;pHkrsm;ESifh qufoG,fcsdwfqufum owif;tcsuf tvufrsm; &,lonf/ Dorsal

Lateral Prefrontal Cortex onf Dorsal Pathway \ vrf;qHk;ae&mjzpfonf/ Dorsal Pathway

onf 0ifvmaomtm½Hkudk ay;vmaomvrf;aMumif;jzpfNyD; Prefrontal Cortex wGif twdwfrS

tvm;wl tawGYtMuHKrsm;ESifh,SOfxdk;í pOf;pm;&efomjzpfonf/ xdkYtwl Ventrolateral Prefrontal

Cortex onf Ventral Pathway \ vrf;qHk;jzpfonf/ Ventral Pathway onfvnf; 0ifvmaom

tm½Hk\ oabmobm0tm;vHk;udk ay;ydkY vmonfh vrf;aMumif;jzpfonf/ 0ifvmonfh tm½Hkudk

Dorsal ESifh Ventral Pathway rsm;rS pkaqmif;&&Sdaom owif;tcsuf tvuftjzpf Prefrontal

Cortex udkay;ydkY&mwGif Dorsal Pathway rS 0ifvmaom tm½Hk\ qdkif&mowif; tcsuftvufrsm;

onf Dorsal Lateral Prefrontal Cortex wGif tqHk;owfum NDA zGJ Ypnf;yH ktjzpf

acwårSwfwrf;wifonf/ Ventral Pathway rSvmaom owif;tcsuftvufrsm; tjzpf

Prefrontal Cortex ukday;ydkY&mwGif Ventro Lateral Prefrontal Cortex wGif NDA tjzpf

zGJYpnf;jzpfay:um vrf;qHk;onf/ Ventral Pathway ESifh Dosal Pathway wdkYrS Visuospatial

Scratch Pad odkY AP 0ifa&mufum NDA zGJYpnf;yHktopfrsm; jzpfay:onf/ þenf;tm;jzifh

0ifa&mufvmaom tm½Hkudk Visuospatial Scratch Pad wGif ae&mcs onfudk orÜ#dpädKif;jzpfonf[k

ac:onf/
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ypöKyÜeftm½Hkonf Prefrontal Cortex odkYa&mufonfhtcg 4if;tm½HkESifh tvm;wl

twdwftm½Hkrsm;udk Hippocampus rSwpfqifh Prefrontal Cortex odkY wpfNydKifeufvdkvdk

a&muf&Sdvm\/ Prefrontal Cortex odkY a&muf&Sdvmonf qdk&mü Prefrontal Cortex \ Dorsal

Lateral Prefrontal Cortex odkYa&mufvmonf r[kwfacs/ twdwfrS tvm;wl tm½Hkrsm;onf

Prefrontal Cortex \ Ventromedial Prefrontal Cortex ESifh Orbitofrontal Prefrontal Cortex

odkY0ifa&mufvmjcif; jzpfonf/ vmPFC onf OD;aESmuf\ ta&SUbufatmuftwGif; rsufESmjyifwGif

&Sdonf/ ofPFC onf OD;aESmuf\ta&SUbufatmuftjyifwGif uyfvsufwnf&Sd aeMuonf/

rsufvHk;tdrfwnf&Sd&mywfvnf (Orbit)teD;wGif uyfvsuf&Sdaom tpdwf tydkif;udk Orbitofrontal

Prefrontal Cortex [kac:Mujcif; jzpfonf/  Orbitofrontal Prefrontal Cortex wGif ypöKyÜefESifh

tawGYtMuHKwdkYudk EdIif;,SOfum pl;prf;onf/ 4if;vkyfief;udk oEÅD&Pvkyfief; [kac:onf/

pl;prf;onfqdkonfrSm Dorsal Lateral Prefrontal Cortex &Sd ypöKyÜeftm½HkESifh Orbitofrontal

Prefrontal Cortex &Sd twdwftm½Hkrsm;[k ynwfwifajymqdkaom tm½Hkrsm;\ NDA zGJYpnf;yHkrsm;

twGif; vQyfppf"mwkajymif;vJrIrsm;jzpfMuum tajctae (2)rsdK;udk jzpfvm apEdkifonfudk

awGY&rnf/ tajctaewpfrsdK;rSm ypöKyÜeftm½HkESifh twdwftm½Hkrsm;udk vQyfppftm;jzifh

EdIif;,SOfumMunfhí vQyfppfrsm; aMuroGm;bJ (Balance out) (Cancel out)jzpfroGm;bJ Action

Potential qufí usefaeygu 4if; Action Potential onf Prefrontal Cortex ESifh

csdwfqufxm;aom Amygdala tygt0if tjcm; qdkif&mtpdwftydkif;rsm;odkY qufvufí Action

Potential jzpfaponf/ þuJhodkYjzpfpOfudk tajctae (1)[krSwfrnf/

tu,fí Dorsal Lateral Prefrontal Cortex &Sd ypöKyÜeftm½HkESifh Orbitofrontal

Prefrontal Cortex &Sd tvm;wl twdwftm½Hkrsm;udk vQyfppftm; jzifhEdIif;,SOf&mwGif vQyfppf

Action Potential rsm;tcsif;csif; (Balance Out) (Cancel out) jzpfoGm;ygu Prefrontal Cortex

rS Amygdala odkYaomfvnf; aumif;? tjcm;qdkif&m tpdwftydkif;rsm;odkYaomfvnf;aumif; Action

Potential qufvufjzpfapjcif;r&Sdawmhacs/ þjzpfpOfudk tajctae (2)[kac:onf/

tajctae (2)wGif qdkcJhovdk Action Potential onf Medulla Oblongata ESifh

tjcm;qdkif&mtpdwftydkif;rsm;wGif Action Potential qufí rjzpfay:cJhvQif xdkyk*d¾Kvfonf

xdktm½HkESifhywfoufí um,uH? 0pDuH? raemuH wkHYjyefrIr&Sd/

tajctae (1)wGif qdkcJhovdk Amygdala ESifh tjcm;qdkif&mtpdwf tydkif;rsm;wGif Action

Potential qufí jzpfaprnfqdkygu xdkyk*d¾Kvfonf xdktm½HkESifhywfoufí um,uH? 0pDuH
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odkYr[kwf raemuHwpfckckjzifh jyefvnfwkHYjyef ayvdrfhrnf/ tajctae (2)wGif wkHYjyef&ef

rnfonfhqHk;jzwfcsuf rQrxGuf/  Action Potential rsm;aMuukefonf (Balance Out ,Cancel

Out jzpfukefrnf)/ þonf udk wifpm;í tajctae (2)wGif qHk;jzwfcsufr&Sd[k qdkEdkifonf/

tajctae (1)wGif Prefrontal Cortex rS Action Potential jzpfay:vmao;onfhtwGuf

(Balance out, Cancel out) rjzpfonfhtwGuf 4if; Action Potential onf Amygdala ESifh

tjcm;aom qdkif&mtpdwftydkif;rsm;wGif qufvuf Action Potential jzpfapjcif;aMumifh

aemufqufwGJ um,uH? 0pDuH? raemuHjzifh wkHYjyef&efjzpfvmonf/ þonfudk wifpm;í

tajctae (1)wGif qHk;jzwfcsufwpfck vkyfvdkufonf[k ajymqdkEdkifonf/

xdkjzpfpOfonf Orbitofrontal Prefrontal Cortex wGif jzpfonfjzpfí Orbitofrontal

Prefrontal Cortex wGif qHk;jzwfcsufcsonf[k wifpm;ajymqdk Muonf/ Ventromedial

Prefrontal Cortex ESifh Orbitofrontal Prefrontal Cortex wdkYonf ½kyf0w¦Koufoufom

jzpfonf/ qHk;jzwfcsufcsjcif;vkyfief;udk Conciously ododcsnf;ESifh aqmif&Gufay;Edkifaom

t&nftaoG;r&Sd/ ½kyfoufoufjzpfonf/ 4if;½kyftwGif;wGif "mwkajymif;vJrIrsm;jzpf&mrS

4if;"mwkajymif;vJrIonf vQyfppfajymif;vJjcif; Action Potential jzpfjcif;yif jzpfav&m 4if;

Action Potential onf Amygdala tygt0if qdkif&mtpdwf tydkif;rsm;wGif Action Potential

qufvufjzpfay: apjcif;udkom qHk;jzwfcsufcsonf[k wifpm;Mujcif;jzpfonf/ qHk;jzwfcsuf

csay;onfr[kwf/ ypöKyÜeftm½H kESif h tvm;wl twdwftm½H krsm;ud k vQyfppftm;jzif h

,SOfxdk;Munfhjcif;jzpfonf/ Oyrm vlwpfOD;onf vpOf vpm(100) &onfqdkygpdkY? 4if;onfvlwpfOD;onf vpOf vpm(100) &onfqdkygpdkY? 4if;onfvlwpfOD;onf vpOf vpm(100) &onfqdkygpdkY? 4if;onfvlwpfOD;onf vpOf vpm(100) &onfqdkygpdkY? 4if;onfvlwpfOD;onf vpOf vpm(100) &onfqdkygpdkY? 4if;onf

ol\vpmudk vpOfxkwfaeusjzpfí 4if;vpm (100) xkwfonfhtawGYtMuHKwGif vpm (100)ol\vpmudk vpOfxkwfaeusjzpfí 4if;vpm (100) xkwfonfhtawGYtMuHKwGif vpm (100)ol\vpmudk vpOfxkwfaeusjzpfí 4if;vpm (100) xkwfonfhtawGYtMuHKwGif vpm (100)ol\vpmudk vpOfxkwfaeusjzpfí 4if;vpm (100) xkwfonfhtawGYtMuHKwGif vpm (100)ol\vpmudk vpOfxkwfaeusjzpfí 4if;vpm (100) xkwfonfhtawGYtMuHKwGif vpm (100)

&onfhtawGYtMuHKonf twdwf tawGYtMuHK jzpfvmonf/ wpfaeYwGif 4if;onf&onfhtawGYtMuHKonf twdwf tawGYtMuHK jzpfvmonf/ wpfaeYwGif 4if;onf&onfhtawGYtMuHKonf twdwf tawGYtMuHK jzpfvmonf/ wpfaeYwGif 4if;onf&onfhtawGYtMuHKonf twdwf tawGYtMuHK jzpfvmonf/ wpfaeYwGif 4if;onf&onfhtawGYtMuHKonf twdwf tawGYtMuHK jzpfvmonf/ wpfaeYwGif 4if;onf

vpmxkwfonf/ xdkaeYü vpmtdwfwGif;wGif (50)omawGY&onf/ twdwftawGYtMuHKt&vpmxkwfonf/ xdkaeYü vpmtdwfwGif;wGif (50)omawGY&onf/ twdwftawGYtMuHKt&vpmxkwfonf/ xdkaeYü vpmtdwfwGif;wGif (50)omawGY&onf/ twdwftawGYtMuHKt&vpmxkwfonf/ xdkaeYü vpmtdwfwGif;wGif (50)omawGY&onf/ twdwftawGYtMuHKt&vpmxkwfonf/ xdkaeYü vpmtdwfwGif;wGif (50)omawGY&onf/ twdwftawGYtMuHKt&

jrifaeus (100)jzpfonf/ ,ck ypöKyÜeftm½Hkonf (50)omjzpfonf/ ,ckjrifawGY&aom (50)onfjrifaeus (100)jzpfonf/ ,ck ypöKyÜeftm½Hkonf (50)omjzpfonf/ ,ckjrifawGY&aom (50)onfjrifaeus (100)jzpfonf/ ,ck ypöKyÜeftm½Hkonf (50)omjzpfonf/ ,ckjrifawGY&aom (50)onfjrifaeus (100)jzpfonf/ ,ck ypöKyÜeftm½Hkonf (50)omjzpfonf/ ,ckjrifawGY&aom (50)onfjrifaeus (100)jzpfonf/ ,ck ypöKyÜeftm½Hkonf (50)omjzpfonf/ ,ckjrifawGY&aom (50)onf

Prefrontal Cortex \ \ \ \ \ Dorsal Lateral Prefrontal Cortex odk Y a&muf\/od k Y a&muf\/od k Y a&muf\/od k Y a&muf\/od k Y a&muf\/

xdkodkYa&mufonfESifh xdkodkYa&mufonfESifh xdkodkYa&mufonfESifh xdkodkYa&mufonfESifh xdkodkYa&mufonfESifh Hippocampus &Sd ,ciftawGYtMuHKjzpfaom (100)udk &Sd ,ciftawGYtMuHKjzpfaom (100)udk &Sd ,ciftawGYtMuHKjzpfaom (100)udk &Sd ,ciftawGYtMuHKjzpfaom (100)udk &Sd ,ciftawGYtMuHKjzpfaom (100)udk Orbitofrontal

Prefrontal Cortex odkYydkYay;onf/ odkYydkYay;onf/ odkYydkYay;onf/ odkYydkYay;onf/ odkYydkYay;onf/ Dorsal Lateral Prefrontal Cortex rS (50)ESifhrS (50)ESifhrS (50)ESifhrS (50)ESifhrS (50)ESifh

Orbitofrontal Prefrontal Cortex rS (100)wdkYudk vQyfppf\ rS (100)wdkYudk vQyfppf\ rS (100)wdkYudk vQyfppf\ rS (100)wdkYudk vQyfppf\ rS (100)wdkYudk vQyfppf\ Action Potential tm;jzifhtm;jzifhtm;jzifhtm;jzifhtm;jzifh

EdIif;,SOfonfhtcg avsmhaeaom (50) odkYr[kwf (50)udk,fpm;jyK EdIif;,SOfonfhtcg avsmhaeaom (50) odkYr[kwf (50)udk,fpm;jyK EdIif;,SOfonfhtcg avsmhaeaom (50) odkYr[kwf (50)udk,fpm;jyK EdIif;,SOfonfhtcg avsmhaeaom (50) odkYr[kwf (50)udk,fpm;jyK EdIif;,SOfonfhtcg avsmhaeaom (50) odkYr[kwf (50)udk,fpm;jyK Action Potential onfonfonfonfonf

qufí&Sdaeonf/ 4if; qufí&Sdaeonf/ 4if; qufí&Sdaeonf/ 4if; qufí&Sdaeonf/ 4if; qufí&Sdaeonf/ 4if; Action Potential onf tu,fí ,ck ypöKyÜeftawGYtMuHKonfonf tu,fí ,ck ypöKyÜeftawGYtMuHKonfonf tu,fí ,ck ypöKyÜeftawGYtMuHKonfonf tu,fí ,ck ypöKyÜeftawGYtMuHKonfonf tu,fí ,ck ypöKyÜeftawGYtMuHKonf
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(100)omawGYcJhygu EdIif;,SOfjcif;rS&aom (100)omawGYcJhygu EdIif;,SOfjcif;rS&aom (100)omawGYcJhygu EdIif;,SOfjcif;rS&aom (100)omawGYcJhygu EdIif;,SOfjcif;rS&aom (100)omawGYcJhygu EdIif;,SOfjcif;rS&aom Action Potential onf oknjzpfí onf oknjzpfí onf oknjzpfí onf oknjzpfí onf oknjzpfí Action

Potential rjzpfawmh/ ,ckOyrmESifh (100)&&efudk (50)om&í rjzpfawmh/ ,ckOyrmESifh (100)&&efudk (50)om&í rjzpfawmh/ ,ckOyrmESifh (100)&&efudk (50)om&í rjzpfawmh/ ,ckOyrmESifh (100)&&efudk (50)om&í rjzpfawmh/ ,ckOyrmESifh (100)&&efudk (50)om&í Dorsal Lateral Prefrontal

Cortex ESifh ESifh ESifh ESifh ESifh Orbitofrontal Prefrontal Cortex wGif vQyfppf"mwktm;jzifh  ,SOfxdk;aomtcgwGif vQyfppf"mwktm;jzifh  ,SOfxdk;aomtcgwGif vQyfppf"mwktm;jzifh  ,SOfxdk;aomtcgwGif vQyfppf"mwktm;jzifh  ,SOfxdk;aomtcgwGif vQyfppf"mwktm;jzifh  ,SOfxdk;aomtcg

avsmhaeaom (50)udk,fpm;jyK avsmhaeaom (50)udk,fpm;jyK avsmhaeaom (50)udk,fpm;jyK avsmhaeaom (50)udk,fpm;jyK avsmhaeaom (50)udk,fpm;jyK Action Potential onf onf onf onf onf ofPFC rS 4if;ESifhuyfvsuf rS 4if;ESifhuyfvsuf rS 4if;ESifhuyfvsuf rS 4if;ESifhuyfvsuf rS 4if;ESifhuyfvsuf vmPFC

wGif wGif wGif wGif wGif AP qufvufjzpfay:apum 4if; qufvufjzpfay:apum 4if; qufvufjzpfay:apum 4if; qufvufjzpfay:apum 4if; qufvufjzpfay:apum 4if; AP onf  onf  onf  onf  onf  Amygdala wGif wGif wGif wGif wGif Action Potential

qufvufjzpfay:aponf/qufvufjzpfay:aponf/qufvufjzpfay:aponf/qufvufjzpfay:aponf/qufvufjzpfay:aponf/ Amygdala wGif Action Potential jzpfvQif um,uH? 0pDuH? raemuH

wpfckckjzifh wkHYjyefNyDjzpfonf/ rnfonfudk wkHYjyefrnfenf;/ tenf;qHk; rnfonfhtwGufaMumifh

(50) avsmh &onfudk ar;&rnfjzpfonf/ Amygdala ESifh tjcm;qdkif&m tpdwftydkif;rsm; onf

xdkyk*d¾Kvf\ yg;pyfudkzGifhí pum;ajymEdkifap&ef vdktyforQvkyfief; tm;vHk;udk tqifoifhvkyfudkif

ay;um xkdyk*d¾Kvf\ ypöKyÜefESifhtwdwf tawGYtMuHK (2)ck uGm[rI\ taMumif;&if;udk

pl;prf;ar;jref;apawmhonf/ xdkYaMumifh Dorsal Lateral Prefrontal Cortex ESifh Orbitofrontal

Prefrontal Cortex wdkYwGif toD;oD; a&mufvmMuaom tm½HktopfESifh tm½Hkta[mif;wdkYonf

obm0w&m;twdkif; ,SOfjzpfvmMuaomtcg Action Potential ydkvQHaeygu Amygdala wGif

Action Potential qufvufjzpfay:aejcif;udk Obitofrontal Cortex wGif qHkjzwfcsufcsjcif;vkyfief;

vkyfonf[k wifpm;ajymqdkMujcif; jzpfonf/ vmPFC onf xdkqHk;jzwfcsuf[k wifpm;ajymqdkaom

ofPFC wGif jzpfay:onfh AP udk Amygdala odkY o,f,lydkYaqmifay;onf/ xdk yk*d¾Kvfonf

,SOfxdk;Munfh&mrS uGm[rI Action Potential aMumifh Amygdala ESifh þqdkif&mtpdwftydkif;wdkY\

axmufyHhrIaMumifhom bmaMumifhuGm&ovJ [kar;jcif;jzpfonf/ uGm[rIrsm;vQif rsm;ovdk

ar;yHkajymyHkrsm;wGif a'goyrmP uGm[rnf jzpfonf/ Amygdala ESifh 4if;\taygif;tygqdkif&m

t*Fg wGJrsm; yl;aygif;tvkyfvkyfyHkudk Amygdala \ taMumif;wGif tus,fcsJUía&;rnf/

,ckavhvmrIwGif Dorsal Lateral Prefrontal Cortex ESifh Orbitofrontal Prefrontal

Cortex ac: Ventromedial Prefrontal Cortex wGif tm½Hkopfa&muf&SdvmvQif tvkyfvkyfyHk

tMurf;zsif;? tusOf;csKH;udk awGY& rnfjzpfonf/ Orbitofrontal Prefrontal Cortex onf Visual

Cortex , Auditary Cortex, Olfactory Cortex, Gustatory Cortex, Somatosensory Cortex

tm;vHk;ESifh tjyeftvSefcsdwfqufxm;onf/ odkYjzpfíom Hippocampus \ aphaqmfrI Action

Potential udk vufcH&&Sdaomtcg tm½HkcH rSwfÓPfrsm;tm;vHk;u qdkif&m twdwftm½HktawGY

tMuHKrsm;udk Orbitofrontal Prefrontal Cortex odkY ay;ydkYjcif;jzpfonf/
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Orbitofrontal Prefrontal Cortex onf Limbic System yg tpdwftydkif;rsm; tm;vHk;ESifh

tcsdwftquf&Sdonf/ Limbic System onf pdwfvIyf&Sm;jcif;rsm;udk xdef;ausmif;aom

pepfjzpfonf/ 4if;pepfwGif Amygdala, Hippocampus, Fornix, Hypothalamus, Pituitory

Gland ponfh t*Fgrsm;yg0ifonf/ qdkvdkonfrSm Orbitofrontal Prefrontal Cortex wGif

EdIif;,SOf&mrS xGufvmaom Action Potential onf 4if; Limbic System t*Fgrsm;wGif Action

Potential qufvuf jzpfay:apjcif;jzpfonf/ 4if; Limbic System onf vlwdkY\ um,uH?

0pDuH? raemuHrsm;udk jzpfapaom pepfjzpfonf/ 4if;pepfyg t*Fgtpdwftydkif;rsm; tm;vHk;u

um,uH? 0pDuH? raemuHrsm; jyKrdap&ef 0dkif;0ef;í axmufyHhonf/

Orbitofrontal Prefrontal Cortex onf Motor Cortex, Sensory Cortex wdkY tm;vHk;ESifh

qufoG,fxm;onfhtjyif Prefrontal Cortex &Sd tjcm;tpdwftydkif;rsm;tm;vHk;ESifhvnf;

odyfonf;pGm csdwfqufaeonf/

Orbitofrontal Prefrontal Cortex wGif Action Potential jzpfay:wdkif; Amygdala

wGif Action Potential jzpfay:aponfr[kwf/ Orbitofrontal Prefrontal Cortex onf

Hippocampus rS ay;vmaom tjcm;owif;tcsuftvuf rsm;udk &,lí ypöKyÜeftm½HkESifh

,SOfxdk;onf/ odkYjzpfí tm½HkopfESifh tm½Hka[mif;rsm; ,SOfxdk;&mwGif 4if;wdkYtjyif ypöKyÜefwGif

jrif&aom Mum;&aom tm½Hkrsm;udkyg w&pyf&,lum ,SOfxdk;&if; tcsdKUaomtcgrsm;wGif

Orbitofrontal Prefrontal Cortex wGif Action Potential jzpfrvmawmhonfvnf; &Sdonf/

Orbitofrontal Prefrontal Cortex onf pdwfvIyf&Sm;rIrsm;tm;vHk; jzpfay:&m

ae&m[kvnf; qdkEdkifouJhodkY pdwfvIyf&Sm;rIrsm; csKyfNidrf;&mae&m [kvnf; qdkEdkifonf/ Orbitofrontal

Prefrontal Cortex \ t&G,ftpm;ESifh tvkyfvkyfEdkifrIwdkYonf qdkif&myk*d¾Kvf\ tjyKtrlrsm;udk

vTrf;rdk;xm;onf/ Orbitofrontal Prefrontal Cortex aumif;pGm tvkyfvkyfaom odkYr[kwf rsm;pGm

tvkyfvkyfaomyk*d¾KvfwdkYonf at;aq;NyD; jyóemenf;yg;olrsm;jzpfMuonf/ Orbitofrontal

Prefrontal Cortex aumif; pGmtvkyfrvkyfaom odkYr[kwf rsm;pGmtvkyfrvkyfaom yk*d¾KvfwdkYonf

pGmaom? Murf;aom? Agressive jzpfaom yk*d¾Kvfrsm;jzpfMuonf/

Prefrontal Cortex wGif Dorsal Lateral Prefrontal Cortex ESifh Orbitofrontal

Prefrontal Cortex ESpfydkif;&Sd&m ESpfydkif;pvHk; yl;wGJí pdwfvkyfief; rsm; udk vkyfudkifonf/ Prefrontal

Cortex vkyfudkifaom pdwfvkyfief; (5)rsdK;udk xyfrH a&;&vQif (1) qifjcifoHk;oyfjcif;? (2)

&IjrifoHk;oyfjcif;? (3) usdK;aMumif; qifjcifjcif;? (4) a0zefydkif;jcm;jcif;? (5) qHk;jzwfcsufcsjcif;

wdkYjzpfMuonf/
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tm½Hka[mif;rsm; odkYr[kwftm½Hka[mif;rsm; odkYr[kwftm½Hka[mif;rsm; odkYr[kwftm½Hka[mif;rsm; odkYr[kwftm½Hka[mif;rsm; odkYr[kwf     Reference rsm;rsm;rsm;rsm;rsm;

Visual Cortex

Visual Cortex onf Cerebrum ac: Cerebral Cortex \ Occipital Lobe wGif&Sdonf/

Occipital Lobe onf OD;aESmuf\aemuf atmufbufwGif wnf&Sdonf/ Occipital Lobe wGif

b,fjcrf;ESifhnmjcrf;&Sdonf/ rsufvHk;rsm;\ Retina &ufwem nmjcrf;rsm;rSvmaom vQyfppf

Action Potential rsm;onf Occipital Lobe \ nmbuf Primary Visual Cortex odkY0ifonf/

rsufvHk;rsm;\ Retina b,fjcrf;rsm;rS vmaom vQyfppf Action Potential rsm;onf Occipital

Lobe \ b,fbuf&Sd Primary Visual Cortex odkY0ifonf/

rsufvHk;rSvmaom Action Potential onf Thalamus \ Lateral Geniculate Nucleus

rS0ifum Thalamus rS Optic Radiation emAftjzpf xGufvmum V1 odkY0ifa&mufonf/ V1 udk

Primary Visual Cortex [kac:onf/ V1 odkYa&mufvmaom Action Potential onf V1 wGif

jrif&onfhyHk&dyfudk udk,fpm; jyKonfh NDA zGJYpnf;yHkrsm;udk V1 twGif; zGJYpnf;onf/

V1 rS Action Potential onf V2 wGif Action Potential qufvufjzpf ay:aponf/

Action Potential onf V2 wGif jrif&onfh ½lyg½Hk\ &Sif;vif;yHk &IyfaxG;yHkrsm;udk udk,fpm;jyKonfh

NDA rsm; zGJYpnf;jzpfay:aponf/ V2 wGif jzpfay:aom Action Potential onf V3 wGif Action

Potential jzpfaponf/ V3A, V3D ESifh VP ae&mrsm;wGif ½lyg½Hkwnf&Sdaeaom axmifh (Angles)rsm;?

4if;½lyg½Hk\ bufnD rnDrIrsm;? ½lyg½Hk\ a&GUvsm;aeyHk? ½lyg½Hk\ OD;wnf xm;&mwdkYudk udk,fpm;jyKonfh

NDA rsm; zGJYpnf;jzpfay:aponf/ V3 Action Potential onf V4 wGif Action Potential

jzpfay:aponf/

V4D ESifh V4V ae&mrsm;wGif jrif&aom ½lyg½Hk\ ta&miftaoG;? rsufESm? trlt&m?

yHkoP²mef (Form)ESifh a&GUvsm;rItm;vHk;udk rSwfwrf;wifonf/

V5 wGif ½lyg½Hk\ pOfqufrjywfjzpfaeaom a&GUvsm;ajymif;vJrIrsm;udk rSwfwrf;wif\/

V6 wGif ½lyg½Hkywf0ef;usif\ vIyf&Sm;aeyHkrsm;udk rSwfwrf;wifonf/

V7 wGif ½lyg½HkESifhwuG twlwuGjrif&aom ywf0ef;usif&Sdt&m tm;vHk;udk yHkazmfxm;onf/

V8 wGif tvif;tarSmifESifh ta&mifrsm; tajymif;tvJudk pOfquf rjywfrSwfwrf;wif\/

Visual tvTmtm;vHk;udk Neuron rsm;jzifh zGJYpnf;xm;onf/
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Auditory Cortex

Auditory Cortex onf Cerebral Cortex \ Lateral Sulcus \ atmuf

uyfvsufwGif&Sdonfh  Superior Temporal Gyrus \ tv,fcefYwGif &Sdonf/ 4if;{&d,mwGif

wkefEIef; (64)Hz rS pí (23000)Hz txdudk tydkif;vdkuf cGJí rSwfom;onf/ Auditory Cortex

wGif Primary Auditory Cortex , Secondary Auditory Cortex  ESifh Tertiary Auditory

Cortex [lí {&d,m (3)ck yg&Sdonf/ Primary Auditory Cortex wGif toHrsm;udk Frequency

wkefEIef;tvdkuf cGJjcm;um odrf;qnf;onf/ Secondary Auditory Cortex wGif toHwdkY\

Rhythm, Harmonic ESifh Melody rsm;udk cGJjcm;um odrf;qnf;onf/  Tertiary Auditory Cortex

onf 4if;toHwdkY\ t&nftaoG;udk cGJjcm;í owfrSwfum rSwfom;onf/ tcsdKUaom toHrsm;onf

qlnHoHrsm;jzpfMuonf/ tcsdKUaom toHrsm;onf qlnHoHr[kwfaom toHrsm;jzpfonf/

qlnHoHr[kwfaomtoHrsm;\ wkefEIef;onf pnf;csufrSefonf/ qlnHoHrsm;onf pnf;csuf

rrSefay/ 4if;wdkYudk toH\t&nftaoG;[kac:onf/ 4if;t&nftaoG;rsm;udk Tertiary Auditory

Cortex wGifrSwfom;onf/

jyifyrS 0ifa&mufvmaom toHtm½Hkonf em;rS0ifa&mufum em;\ Cochlea twGif;wGif

vQyfppf Action Potential tjzpfajymif;vJum Vestibulocholea emAftjzpf OD;aESmuf\ Medulla

Oblongata odkY 0ifa&mufonf/ xdkrSwpfqifh Pons, Midbrain wdkYudk jzwfoef;um Thalamus

odkYa&muf\/ Thalamus \ Medial Geniculate Nucleus rS0ifa&mufum jyeftxGufwGif

b,fbufem;rS 0ifvmaom toHtm½Hkonf nmbuf Cerebrum Cortex \ Auditory Cortex

&Sd Wernicke's Area odkY0ifa&mufNyD; nmbufem;rS0ifvmaom toHtm½Hkrsm;onf b,fbuf

Cerebral Cortex \ Auditory Cortex &Sd Wernicke's Area odkY 0ifa&mufonf/ Wernicke's

Area odkY a&muf&Sdvmaom toHudk Wernicke's Area wGif trnfemrazmfxkwfvdkufonf/

4if;trnfemrESifh qdkif&mt&nftaoG;*kPfowådrsm;udk Wernicke's Area ESifh uyfvsuf&Sd aom

Geschwind's Territory rS wyfqifay;onf/ 4if; owif;tcsuftvufonf Arcuate

Fascisculus vrf;aMumif;ESifh Uncinate Fascisculus vrf;aMumif; wdkYrSwpfqifh Broca's Area

okdY a&muf&Sdum Articulatory Loop ac: toHywfvrf;aMumif; NDA zGJYpnf;jzpfay:onf/

4if;toHywfvrf;aMumif;\ Duplicate rdwåLudk Cerebral Cortex \ nmbuf&Sd Auditory

Cortex wGif toH\ Frequency tvdkufvnf;aumif;? Rhythm, Harmonic ESifh Melody

tvdkuf aomfvnf;aumif;? t&nftaoG; tvdkufaomfvnf;aumif; tydkif;vdkuf rSwfom;
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xm;onf/ Cerebral Cortex \nmbufjcrf;&Sd Auditory Cortex onf 4if;toHtm½Hkrsm;

0ifa&mufvmonfh tcsdef? ae&m? ywf0ef;usif &SdtoHrsm; ponfh toH\ Spatial Information

rsm;udk rSwfom;onf/ Spatial Information qdkonfrSm ae&m? Xme? tcsdef ponfh

owif;tcsuftvufrsm;udk qdkvdkonf/

Cerebral Cortex wGif;&Sd csdKifh0ifaeaom ajrmif;BuD;rsm;wGif xif&Sm; aomajrmif;BuD;

rsm;&Sdonf/ b,fbufab;jcrf;\ a&SUem;wGif Anterior Ramus ac: ajrmif;ESifh Ascending

Ramus ac: ajrmif; (2)ck&Sdonf/ Lateral Sulcus \ tzsm;em;wGif &Sdaeonf/ 4if; Anterior

Ramus ESifh Ascending Ramus ESpfckMum;&Sd {&d,mudk Broca's Area [kac:onf/ Broca's

Area onf bmompum;jyefajym&mwGif tvkyfvkyfay;aom ae&mjzpfonf/ Temporal Lobe

\ e,ferdwfvdkif;jzpfaom Lateral Sulcus \ atmufuyfvsuf&Sdaom Superior Tempral

Gyrus \ tv,fydkif;onf Auditory Cortex jzpfonfudk odNyD;jzpfonf/ 4if; Auditory Cortex

ESif hqufvsuf nmbuf&S d{&d,mudk Wernicke's Area [kac:onf/ 4if;{&d,monf

0ifa&mufvmaom toHrsm;udk vufcHum t"dyÜm,fzGifhqdkay;onf/ toHESifht"dyÜm,frsm;

wGJzufay;onfh ae&mjzpfonf/ þae&mwGif zGJYpnf;yHkjyóemjzpfap? vkyfief;vkyfaqmifjcif;

jyóem&S daomolrsm;onf bmompum;rsm;ud k em;vnfEd kif&ef tcuftcJ&S donf/

bmompum;avhvm&mwGif Listening Skill wGif tm;raumif;Edkifacs/em;vnfrIrsm;vnf;

vGJrSm;wwfonf/ þjyóemrsdK;rsm;udk uav;rsm;Mum;? ausmif;om;rsm;Mum;wGif awGY&avh&Sdonf/

bmompum;jzpfap? bmom&yf qdkif&mrsm;jzpfap em;vnfEdkifpGrf;enf;aom ausmif;om;rsm;wGif

Wernicke's Area jyóem&Sdaumif;&SdaeEdkifonfudk q&mwdkYem;vnf&efvdkonf/ Wernicke's

Area \ tm;enf;rIjyóemaMumifh pmrvdkufEdkif em;rvnfaom ausmif;om; udk usL&Sif

txyfxyfay;apumrl tusdK;rxl;Edkif/ 4if;ausmif;om;onf Wernicke's Area u vkyfay;Edkif

oavmufom &Edkifayvdrfhrnf/

rdbESifhq&mrsm;taejzifh tjcm;ausmif;om;rsm; em;vnfouJhodkY? tjcm;ausmif;om;

rsm;enf;wl rvdkufEdkifaom ausmif;om; om;orD;rsm; MuHKawGYygu tajccHtaMumif;w&m;udk

aocsmpGm azmfxkwf&ef vdktyfonf/ vG,fvG,fulul usL&Sifay;vdkuf½Hkjzifh taMumif;rxl;Edkif/

&rf;orf;í xifaMu; jzifh qHk;jzwfívkyfudkifaom tvkyfrsm;onf ynma&;wGif tvkyfrjzpf/

vufawGY tusqHk;enf;rSm ausmif;om;vdkufEdkifoa&GUudk vufcHay;Ekdifa&; jzpfonf/ Wernicke's

Area wGif zGJYpnf;yHkjyóem&Sdaom yk*d¾KvfwdkYonf 4if;wdkY Mum;&aom toH\t"dyÜm,fudk tjynfht0
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razmfEdkifjcif;jzpfonf/ wpfck em;rvnfvdkufaomtcg tjcm;aemufqufwGJtoHrsm;udkyg

em;rvnfawmhjcif; jzpfonf/ wpfwef;vHk;em;vnfum tcsdKUaomausmif;om;rsm;onf em;rvnf

jcif;rsm;wGif q&mwdkY txl;rsufpdcsavhvm&efvdkonf/ ausmif;om;udk,fwdkif vdkufvHMudK;yrf;

pOf;pm;í em;vnfEdkifvQif Wernicke's Area jyóemr[kwf/ Wernicke's Area jyóem&Sdaom

ausmif;om;onf MudK;pm;aomfvnf; umv &Snfjzpfaeonfh jyóemjzpfonf/ oHo,jzpfEdkifp&m

&Sdygu 4if;ausmif;om; wef;pOfjzwfoef;vmaom rSwfwrf;ESifh 4if;ESifhtwl tvkyfvkyfcJhaom

q&mrsm; ESifh aqG;aEG;em;axmifjcif;jzifh Wernicke's Area wGif jyóem&Sdr&Sd tMurf; tm;jzifh

tajz&SmEdkifonf/ ,aeYacwfwGif xkduJhodkY jyóem&Sdr&Sdudk ar;ajzppfaq;jcif;rsm; jzifhvnf;

azmfxkwfEdkifaeNyDjzpfonf/

Wernicke's Area onf 0ifvmaom toHtm½Hkrsm;udk t"dyÜm,fuyfí 4if;ESifhpyfvsuf

&Sdaom qufoG,fa&;vrf;aMumif;jzpfonfh Arcuate Fasciculus [kac:aom emAfaMum

vrf;aMumif;rSwpfqifh Action Potential jzpfaom Broca's Area wGif qufvufí Action

Potential jzpfay:aponf/ Broca's Area wGif a&muf&Sdvmaom owif;tcsuftvufrsm;udk

rnfodkYwkHYjyefajym qdkrnfudk pDpOfum 4if; Broca's Area rS Action Potential onf 4if;ESifh uyf

vsuf&Sdaom Motor Cortex \ atmufajc&Sd Vocalization Area ac: ae&mwGif qufvufí

Action Potential jzpfaponf/ Vocalization Motor Area wGif Action Potential jzpfay:vQif

4if;ae&mrSwpfqifh pum;jzifhjyefajymí vdktyfaom yg;pyf? vQmtygt0if tjcm;cËmudk,ftpdwf

tydkif;rsm; tm;vHk; wdkYudk qufoG,fí EdI;aqmfum 0ifvmaom toHtm½Hkudk jyefíwkHYjyefaom

um,uH? 0pDuH? raemuH wdkYudk jzpfaponf/

Broca's Area onf jyefajymrnfhpum;\ o'´g? 0guszGJ Ypnf;yHk? umv (Tense)

ponfwdkYtm;vHk;udk u@tvdkuf jyifqifay;onf/ bmompum; wpfrsdK;wnf; (rdcifbmom

pum;) ajymqdkonfh yk*d¾Kvfrsm;\ Broca's Area onf zGHYNzdK;onfrSm rSefaomfvnf; bmompum;

wpfrsdK;xuf ydkíajymaom yk*d¾Kvfrsm;\ Broca's Area e,fy,fu ydkíus,f0ef;aeonfudk

awGY&onf/ bmompum; (3)(4)rsdK;udk i,fpOfuyif pwifí ajymonfhyk*d¾Kvfrsm;wGif

bmompum;rsm;udk rcGJjcm;bJ Broca's Area wGifyif yl;aygif;zGHYNzdK;jcif;jzifh Broca's Area  onf

BuD;rm;pGm us,fjyefYae\/ Broca's Area BuD;rm;us,fjyefYonf[k oHk;EIef;jcif;tay: em;vnfrI

rrSm;apvdk/ Broca's Area wGuf NDA rsm;? Synaptic Connection rsm;aejcif;udk qdkvdkonf/

Broca's Area BuD;BuD; vmjcif;r[kwf/
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i,fpOfu rdcifbmompum;wpfrsdK;udkom ajymqdkum touf (5)ESpf ausmfNyD;aemufrS

wjcm;bmompum;rsm;udkajymygu? avhvmygu rdcif bmompum;onf Broca's Area wGif

zGHYNzdK;NyD; tjcm;bmompum;rsm;onf Broca's Area wGif 0ifa&mufum wpfom;wnf;zGYHNzdK;jcif;r&SdbJ

4if; 'kwd,? wwd, bmompum;rsm;onf Broca's Area \ ab;ywf0ef;usif ae&m wGifom

ae&m,lzG H Y Nzd K;onf/ ae&mwumwGif Mum;od? jrifawGY&aom tm½H ktm;vHk;ESif htwl

0ifa&mufvmaom toH? tjyKtrl? trlt,mrsm;? yHk&dyfrsm;udk Broca's Area \ yifrXme

Primary Area wGif NDA zGJYpnf;yHk jzpfay:aponf/ þodkYjzpfay:aom NDA zGJYpnf;yHkrsm;udk L1

odkYr[kwf rdcifbmompum;[k ac:onf/ þenf;jzifh &&Sdvmaom bmompum;udk

rdcifbmompum;[k ac:onf/ rdcif bmompum;\ t&yfoHk;t"dyÜm,fonf qdkif&myk*d¾Kvf\

rdcifu ajymaom pum;udk&nfnTef;onf/ ynm&yfe,fy,f wGifoHk;aom ]]rdcifbmompum;}}\

t"dyÜm,frSm Broca's Area \ Primary Area ac: L1 XmewGif jzpfay:zGJYpnf; xm;aom NDA

rsm;udkqdkvdkonf/ þenf;jzifh bmompum;&&Sdvmjcif;udk Language Aquisition [kac:onf/
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ae&mwumwGif Mum;odjrifawGY&aom tm½Hkrsm;aMumifh &&Sdvmjcif;r[kwfbJ pmayzwfrSwfí

aomfvnf;aumif;? usufrSwfíaomfvnf;aumif;? oif,lí aomfvnf;aumif; bmompum;

&,ljcif;udk Language Learning [kac:onf/ Language Learning rS &&Sdaom toHrsm;?

tjyKtrlrsm;tm;vHk;udk Broca's Area \ Secondary Area ac: L2 Area wGif NDA zGJYpnf;jzpfay:

aponf/ þodkY rwlnDaomzGHYNzdK;jcif;aMumifh bmompum; rsm;udk i,fpOfuyif avhvmaomolrsm;?

ajymqdkoHk;pGJaomolrsm;\ bmompum; pGrf;&nfac: Verbal Lingustic Intelligence onf

BuD;rS tjcm;bmompum;rsm;udk avhvmajymqdkcGifh&olrsm;xuf rsm;pGmrsm;pGm ydkíomvGef

aeonfudk awGY&Sd Mu&onf/

Broca's Area wGif Verbal Language ac: EIwfxGufbmompum; wpfrsdK;wnf;

twGufom tvkyfvkyfonfr[kwfbJ Sign Language ac: oauFw jybmompum;tygt0if

tjcm;bmompum;rsm;jzpfonfh Musical Language, Mathematical Language, pum;rajymbJ

qufoG,fEdkifaom Art Language rsm; tm;vHk;twGufyg tusHK;0ifí tvkyfvkyfay;onfjzpf&m

0ifa&mufvmaom tjrif? tMum;? teHY? t&om? xdawGYrI tm½Hktm;vHk;jzifh qufoG,fvmaom

bmompum;rsm;tm;vHk;udk em;vnf&mwGifvnf;aumif;? jyefvnfwkHYjyefajymqdk&mwGif

vnf;aumif; tvkyfvkyfonf/ Broca's Area ESifh Wernicke's Area wdkYonf bmompum;

tm;vHk;twGuf tvkyfvkyfonf/ Broca's Area onf Interior Frontal Gyrus(IFG) wGif&Sdonf/

4if;udk (2)ydkif;cGJonf/ a&SUydkif;onf Anterior Interior Frontal Gyrus jzpfNyD; aemufydkif;onf

Posterior Interior Frontal Gyrus jzpfonf/ Anterior IFG udk Area 44 [k odMuonf/

Posterior IFG udk Area 44 [k odMuonf/ Area 45 onf Prefrontal Cortex ESifh

qufoG,fxm;onf/ Area 45 ESifh Prefrontal Cortex Mum;wGif Sensory Neuron rsm;pGmjzifh

qufoG,fxm;onf/ Area 44 onf Central Sulcus \ a&SUbuf&Sd Precentral Gyrus wGif&Sdaom

Somatosensory Primary Motor Cortex \ Motor Neuron rsm;pGmESifh qufoG,fvsuf&Sdonf/

Area 45 onf Prefrontal Cortex odkY 0ifa&mufvmaom toHtm½Hkrsm;udk vufcH&,lonf/

Broca's Area wGif; tjcm;oufqdkif&mae&mrsm;wGif jyefvnfwkHYjyefajymqdkrnfh bmompum;

twGuf vdktyfovdk jyifqifNyD;aomtcg Area 44 rSwpfqifh xkdbmompum;udk vufawGY

ajymqdkvkyfudkifay;rnfh Premotor Cortex \tpdwftydkif;rsm;udk EdI;aqmfum xdkbmompum;udk

um,uH? 0pDuH? raemuH tjzpf ajymqdkvkyfudkifMujcif;jzpfonf/ Broca's Area ESifh Wernicke's

Area wdkY qufoG,f&mwGif Arcuate Fasciculus onf Broca's Area \ Posterior IFG ESifh
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qufoG,fxm;NyD; Uncinate Fasciculus onf Broca's Area \ Anterior IFG ESif h

qufoG,fxm;onf/

Broca's Area onf bmompum;rsm;udk jyefajym&ef jyifqifonfh vkyfief;wpfckwnf;

vkyfonfr[kwf/ Wernicke's Area \ vkyfief;jzpfaom 0ifa&mufvmonfhtoHudk

t"dyÜm,fESifhwGJonfh vkyfief;jzpfonfh em;vnfapjcif;vkyfief;udkvnf; vkyfudkifonf/ Broca's

Area onf vuf0Jbuftjcrf;wGifomru ausmbuftjcrf;wGifyg &Sdayonf/ vuf,m

bufjcrf;&Sd Broca's Area onf bmompum;rsm;udk jyefvnfajymqdk&mwGif ajymonfh Intonation

ac: twdrfteufudk pDrHay;onf/ rnfonfhbmompum;udk ajymonfjzpfap Intonation ac:

pum;\ tedrfhtjrifh? tEIwftodrf;? twdk;tus,fwdkYonf ajymqdkol\ pdwfwGif;&Sd cHpm;csufudk

jyqdkae\/ 4if;udk Intonation of Language [kac:onf/ vuf,mbufjcrf;&Sd Broca's Area

onf Intonation udkjyifqifay;onf/

vuf,mbuf&Sd Wernicke's Area onfvnf; 0ifa&mufvmaom bmompum;rsm;\

Intonation udkyg jyefvnf t"dyÜm,fazmfay;onf/ Wernicke's Area rS t"dyÜm,fwGJazmfNyD;om;

bmompum;rsm;onf Arcuate Fasciculus vrf;aMumif;rS wpfqifh Broca's Area odkYa&muf\/

tu,fí Arcuate Fasciculus wGif jyóemwpfck&Sdygu Wernicke's Area rS ay;ydkYaom

em;vnfrIt"dyÜm,fonf Broca's Area odkY jynfhpHkpGm ra&mufojzifh Broca's Area onf

&oa&GUaom owif;tcsuftvufudk tajccHí jyefvnfwkHYjyef ajymqdk&ef jyifqifonf/

xdkYaMumifh þjyóemrsdK;wGif ar;cGef;wjcm;tajz wjcm;jzpfayonf/ tcsdKUausmif;om;rsm;onf

ar;cGef;em;rvnf[k qdkMuonf/ ar;cGef;udk aumif;pGmem;rvnfonfhtwGuf 4if;wdkYajzqdk

onfhtcg ar;onfu wjcm;? ajzonfu wjcm;jzpfvmonf/ þjyóemrsm;\ taMumif;&if;

onf Arcuate Fasciculus ESifh ywfoufae\/ ar;cGef;em;rvnfwdkif; Arcuate Fasciculus \

jyóem[k ,lqír&/ odkYaomf trsm;em;vnfaom udpöwpfckudk em;rvnfEdkifaom vlenf;pkwGif

Arcuate Fasciculus jyóem&SdEdkifonf/ 4if;udk aq;ynmwGif Conduction Aphasia

[kac:onf/ 4if;\ odomaom a&m*gvu©Pmonf tar;uwjcm; tajzuwjcm; jzpfjcif;

jzpfonf/ 4if;jyóemrsdK;onf Wernicke's Area ESifh Broca's Area wdkYwGif jyóem r&SdvQifyif

Arcuate Fasciculus \ csdKU,Gif;rIaMumifh&SdEdkifonf/

Broca's Area onf bmompum;wpfck\ Fluency udk&&SdEdkifonf/ ajymqdkvQif

oGufvufjrefqefpGm ajymqdkEdkifonfrSm Broca's Area \ tvkyf vkyfaeyHkjzpfonf/ Wernicke's
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Area onf t"dyÜm,fem;vnfrItay:wGif tvkyfvkyfonf/ bmompum;wpfckrS bmompum;

wpfckudk oGufvuf csufcsmpGmajymqdkEdkifonf/ odkYaomf bmt"dyÜm,frSef; em;vnfatmif rajym

EdkifvQif Broca's Area tvkyfvkyfaomfvnf; Wernicke's Area wGif wpfckck vdktyf\/ wpfzef

ajymqdk&mwGif t"dyÜm,f&Sdonf/ odkYaomf oGufvufcsufcsm jcif;rawGY&vQif Wernicke's Area

u tvkyfvkyfum Broca's Area \ tm;enf;rIjzpfonf/ rnfonfh{&d,mwGif tm;enf;onfudk

odom&efrSm t"dyÜm,fa&m oGufvufjrefqefpGmajymqdkEdkifap&efudkyg avhusifhrIrsm;rsm;

vkyf&efjzpfonf/ avhusifhrI jyKvkyfonfhwdkifatmif Fluency jyóemrsm;? t"dyÜm,frqDavsmfrI

jyóemrsm; &Sdaeao;ygu aemufcHtaMumif;w&m;onf Broca ESifh Wernicke jyóemrsm;

jzpfaumif;jzpfvmayvdrfhrnf[k qdkvdkonf/

OD;aESmuf\ b,fbufjcrf;ESifh nmbufjcrf;ESpfbufpvHk;onf bmompum;rsm;

&,l&mwGif yg0iftvkyfvkyfvsuf&Sdaeonf/ bmompum;udk &,ljcif;udk Language Acquisition

[kac:aom bmompum;oif,ljcif;udk Language Learning [kac:onf/ Language

Acquisition onf avhvmjcif;? oif,ljcif;r[kwfbJ ywf0ef;usifwpfckwGif ae&if;odvmaom

&,ljcif;rsdK; jzpfonf/ Language Learning onf pmoifcef;wGif oif,lajymqdkjcif;rsdK;udk qdkonf/

vlwdkYonf trd0rf;wGif;&SdpOfuyif Language Acquisition jzpfpOfonf paeNyDjzpf\/ Auditory

Cortex zGJYpnf;yHkonf y#doaËpwnfonfrS (22)ywf cefYtMumwGif jynfhpHkpGm zGJYpnf;NyD;jzpfonf/

trd0rf;wGif; (22)ywfom; t&G,fwGif Language Acquisition pwifonf/

Language Acquisition qdkonfrSm em;rS0ifa&mufvmaom toHtm½Hkrsm;aMumifh

jzpfvmaom Action Potentail aMumifh Auditory Cortex rsm; Cortices rsm;wGif NDA zGJYpnf;yHkrsm;

jzpfay:vmjcif;udk qdkvdkonf/ Auditory Cortex onf Mum;Mum;orQ tukefrSwf\/

rnfonfhbmompum;[lírcGJ/ tarajymaombmompum;? 'kwd,bmompum;[lí cGJjcm;jcif;

r&Sdaom NDA zGJYpnf;yHk rsm;omjzpfonf/ nmbufjcrf;wGif&Sdaom Auditory Cortex onf

aw;oDcsif;yHkpHjzifh 0ifa&mufvmaom toHrsm;udk txl;jyKodrf;qnf;onf/ vlwdkY\ i,f&G,fpOf

umvwGif aw;oDcsif;rsm;jzifh acsmhodyfavh&SdMu&m language Acquisition jzpfpOfwGif vuf,m

bufjcrf;&Sd Auditory Cortex wGif yg0ifvmonf/ vuf,mbuf Auditory Cortex onf aw;oDcsif;

rQru Spatial Information ac: ae&ma'otcsdefumvqdkif&m tcsuftvufrsm;udkyg wGJí

rSwfwrf;wifojzifh Language Acquisition jzpfpOf\ ueOD; umvrsm;wGif vuf,mbuf

Auditory Cortex onf yg0if tvkyfvkyfaeonf/ xdkrQru aq;odyÜHynm&Sifrsm;\
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vufawGYprf;oyfcsufrsm;t& touf (5)ESpfatmuf uav;i,f wpfOD;\ b,fbuf Auditory

Cortex udk usef;rma&;jyóemaMumifh cGJxkwfvdkuf&onfhtcg 4if;uav;i,fonf cGJpdwfrINyD;

onfhaemuf bmompum; qufvuf ajymqdkEdkifao;onfudk awGY&onfrSpí aumufcsufqGJcJhMu

onfrSm vuf,mbuf Auditory Cortex onfvnf; bmompum; Acquisition wGif

yg0iftvkyfvkyfonf [líyifjzpfonf/

OD;aESmufwGif;vkyfief;Xme cGJjcm;jcif;OD;aESmufwGif;vkyfief;Xme cGJjcm;jcif;OD;aESmufwGif;vkyfief;Xme cGJjcm;jcif;OD;aESmufwGif;vkyfief;Xme cGJjcm;jcif;OD;aESmufwGif;vkyfief;Xme cGJjcm;jcif;

Lateralization

OD;aESmuf\vkyfief;wGif Lateralization ac: qdkif&mudpörsm;wGif wm0ef,lonfhtydkif;rsm;

ajymif;vJrIjzpfjcif;onf rodrjzpfjzpfonf/ OD;aESmuf \ b,fnm ESpfjcrf;pvHk;onf Language

Acquisition wGif yg0ifvkyfudkif MuonfrSm rSefaomfvnf; rnfonfhusef;rma&;jyóemrQ

rMuHKawGY&vQif (5)ESpft&G,frwdkifrDyif vuf,mbufjcrf;onf Auditory Cortex \ yg0if

ywfoufrIonf avsmhenf;vmum Language Acquisition jzpfpOfudk vuf0J Auditory Cortex

uom aqmif&Gufawmhonf/ bmompum; trsdK;rsdK;udk Acquisition vkyf,lEdkifvQif taumif;qHk;

jzpfonf/ touf (5)ESpfatmufwGif pwifí awGYjrifMum;ae&aom bmompum;ESifh 4if;\

wGJqufjrifuGif; yHk&dyfEG,f (Peripheral Perception) rsm;onf Acquisition jzpfpOfwGif trsdK;tpm;

rcGJjcm;bJ qdkif&mOD;aESmuftpdwftydkif;rsm;wGif ae&m&ukef\/ Lateralization \ta&;ygrIonf

þjzpfpOfESifh wdkuf&dkufoufqdkifonf/ Language Acquisition onf Subconcious ac:

rodomaom? tm½HkrjyKaom &,ljcif;jzpfonf/ avhvmjcif;ESifhrwl/ avhvmjcif;onf Concious

Learning odompGm rSwf,ljcif; jzpfonf/ Language Acquisition jzpfpOfjzifh Subconsicously

&,lxm;aom bmompum; tm;vHk;onf tcsdefwpfcsdef umvwpfckodkYa&mufvQif rdcifbmom

pum; [k ac:qdkMuonfhtaetxm; tqifhodkY a&muf&Sdonf/  rdcifbmompum;tjzpf Broca's

Area  \ L1 wGif jzpfay:aom bmompum;onf arG;ordcif (Biological Mother)

ajymqdkoHk;pGJaom pum;jzpfcsifrS jzpfayvdrfhrnf/ qdkif&muav;aexdkif&m ywf0ef;usifwGif

oHk;pGJaom bmompum;vnf; jzpfEdkifonf/ rdcifonf bmompum;wpfckudkajymum qdkif&m

uav;aexdkif&m ywf0ef;usifwGifoHk;aom bmompum;onf  rdcifoHk;aom bmompum;ESifh

rwlonfh bmompum;jzpfcJhygu xdkuav;\ Language Aquisition rS&&Sdaom bmom
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pum;onf ywf0ef;usifoHk; bmompum;yif jzpfvdrfhrnf/ xdkpum;onf rdcifajymaompum;

r[kwfaomfvnf; xdkuav;\ rdcifbmompum;onf 4if;\ywf0ef;usifu ajymaom

bmompum;jzpfvmonf/

touf (5)ESpfausmfvmvQif OD;aESmuf\ b,fjcrf;&Sd Auditory Cortex onf Language

Aquisition ESifh Language Learning ESpfckpvHk;twGuf pwiftvkyfvkyfonf/ xdktcsdefonf

OD;aESmufrS Lateralizaton pwif vkyfvdkufaom tcsdefjzpfonf/ OD;aESmufwGif bmompum;rsm;

ESifhywfoufí Lateralization udk Dr. J Piaget \ oDtdk&Dt& touf (12)ESpf cefYwGif

pwifonf[k ,lqcJhMuonf/ aemufydkif;acwf prf;oyfcsufrsm;t& odyÜHynm&Sif Krashen ESifh

4if;\acwfNydKif odyÜHynm&Sifrsm;\tqdkt& Lateralization onf touf (5)ESpfrwkdifrDwGif

pwifum touf (12)ESpf rwdkifrDwGif jzpfay:Edkifonf[kqdkonf/ tcsdKUpmwrf;rsm;tqdkt&

Lateralization jzpfpOf\ tponf rarG;zGm;rDuyif pwifEdkifonf[kqdkonf/ rnfodkYyif qdkapumrl

Lateralization onf tcsdefwpfckwGif jzpfudkjzpf&rnfht&m jzpfayonf/ Dr. J Piaget \tqdkt&

touf (12)ESpfwGif Lateralization jzpfonf[k ,lqum oHk;oyfvQif Lateralization

jzpfonfhtcsdefrSpí &SdESifhNyD;aom bmompum;  trsdK;rsdK;onf rdcifbmompum;tjzpf OD;aESmuf\

vuf0Jbufjcrf; Auditory Cortex wGif qufvufxdef;odrf;aqmif&Gufonf/

Lateralization rjzpfrDwGif Mum;Mum;orQ jrifjriforQ bmompum; rsm;tm;vHk;wdkYudk

vufcH&,l&mwGif b,fnm em;ESpfbufpvHk;rS &,lonf/ nmbufem;rS0ifaom toHtm½Hkonf

em;\ qufoG,fa&;vrf;aMumif; t& b,fbuf Auditory Contex odkYa&muf\/ þvkyfief;udk

Thalamus u vkyfudkifonf/ tu,fí oDcsif;em;axmif&mwGif b,fbufem;bufwGif

em;axmifonfqdkvQif Thalamus odkYa&mufvQif 4if;onf oDcsif;jzpfaomaMumifh 4if;udk

vuf,mbuf Auditory Cortex odkY qufvufpD;qif; aponf/

bmompum;ESif h ywfoufí 0ifa&mufvmorQ toHESif h tjcm;tm½Hkrsm;udk

Lateralization jzpfpOftNyD;rowfcifwGif yl;wGJí rSwfwrf;wifonf/ i,f&G,fpOfMum;&aom

bmompum;rsm;udk NDA zGJYpnf;yHkwGif yl;wGJí rSwfom; zGJYpnf;jzpfay:onf/ xdkYaMumifh

i,fpOfuwnf;u bmompum; trsdK;rsdK; MuHKawGY&aom uav;i,frsm;wGif 4if;bmompum;rsm;

tm;vHk;udk Broca's Area rSmyif NDA rsm;tjzpf odrf;qnf;xm;onf/
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odkY&mwGif toufBuD;rS odkYr[kwf Lateralization jzpfpOfNyD;vkrS bmom pum;wpfrsdK;rsdK;udk

xdawGY&vQif 4if;bmompum;topfudk Broca's Area wGif&Sdaom NDA rsm;ESifh twlyl;wGJí

rSwfom;jcif;rjyKawmh/ 4if;bmompum; topfudk Broca's Area \ uyfvsufae&m L2 rsm;wGif

oD;jcm; NDA rsm;jzifh zGJ Ypnf;um rSwfom;onf/ rdcifbmompum;tjzpf jzpfvmaom

i,f&G,fpOfu &cJhonfh Language Acquisition onf wpfrsdK;ru trsdK;pHkonfh rwlaom

ydkí&IyfaxG;aom NDA rsm;jzpfvmonf/ Higher Order NDA rsm;jzpfvmonf/ Higher Order

NDA qdkonfrSm NDA zGJYpnf;yHkonf bmompum;wpfckwnf;udk om udk,fpm;jyKjcif;r[kwfbJ

4if; NDA onf bmompum;trsdK;rsdK; (4if; uav;i,fawGYMuHK&aom bmompum;tm;vHk;)

udk udk,fpm;jyKí jzpfay:vmaom NDA rsdK;udk qdkonf/ xdkuav;i,frsm;onf tjcm;

bmompum;rsm;jzpfaom *Dw? ocFsmESifh EdkifiHjcm;bmompum;wdkYwGifvnf; vdkufavsm nDaxGpGm

avhvmívG,fvmonf/

Lateralization jzpfpOf 90% cefYNyD;í 4if;aemufydkif;0ifa&mufvmaom bmompum;rsm;

onf yHkpH (2)rsdK;jzifh 0ifa&mufvmEkdifjyefonf/ (1) Language Acquisition (2) Language

Learning [líyifjzpfonf/ tu,fí 4if; Language Learning onf Language Acquisition

toGifjzifh0ifvmygu? Oyrm- touf (13)ESpfcefY&Sdaom uav;wpfOD;onf jrefrmjynfrS

tar&duefEdkifiH odkYajymif;a&TUaexkdifonfqdkygpdkY? 4if;onf tar&duefEdkifiHwGif oGm;a&muf

aexdkifonfjzpfí Whole Language Acquisition &rnf/ Whole Language Acquisition

qdkonfrSm oGm;av&m t*Fvdyfbmomudkom Mum;&onf/ oGm;av&m þbmompum;ajymaom

vlrsdK;rsm;om jrif&rnf/ a&'D,dkzGifhvdkufvQifvnf; þbmompum;? wDADzGifhvdkufvQifvnf;

þbmompum;? bwfpfum;ay: a&mufvnf; þbmompum;? ½kyf&Sif Munfhvnf;

þbmompum;? oli,fcsif; rsm;jzifhajymvnf;þbmompum; ponfjzifh þodkYawGYae&jcif;udk

qddkvdkonf/ þtajctaeudk Whole Language Acquisition(WLA) &aeonf[kqdkonf/ þ

WLA &aevQif Broca's Area wGif rdcifbmompum; {&d,mESifh 'kwd, bmompum; L2 \

{&d,mwdkYESpfckMum; Interaction rsm;jzpfMuonf/ WLA &onfh bmompum;\ {&d,monf

ydkíydkítm;aumif;aom NDA rsm; zGHYNzdK;vmonf/ rdcifbmompum; Broca's Area onf

roHk;avav tm;avsmhavsmh vmav jzpfvm\/ 4if;udk Language Attrition  [kac:Muonf/

rdcifbmom pum;[kqdkaom Lateralization rNyD;ajrmufrD &&Sdxm;aom bmompum; rsdK;pHkwdkYwGif

toHk;enf;aom 4if;bmompum;wdkYudk udk,fpm;jyKonfh  NDA zGJYpnf;yHkrsm;tm;enf;vmum L2
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{&d,mwGif &Sdaom NDA zGJYpnf;yHkrsm;onf Broca's Area wGif jznf;jznf;csif;yHkajymif;um

ae&m,lvmMuonf/ Broca's Area wGif L2 {&d,mrS NDA rsm; ul;ajymif;ízGJYpnf;vmjcif;r[kwf/

WLA &NyD;aemuf zGJYpnf;jzpfay:vmaom NDA zGJYpnf;yHkrsm;onf Broca's Area wGifom

vma&mufzGJYpnf;jzpfay:jcif;udk owdjyK&efvdkonf/ Broca's Area onf Lateralizaton

jzpfpOfNyD;aemuf rdcifbmompum; qkdif&mrsm;udkom rSwfom;&efjzpfaomfvnf; WLA pdk;rdk;rIaMumifh

WLA ywf0ef;usifwGif oHk;aom bmompum; tm;vHk;onf L2 ae&mwGif zGJYpnf;jzpfay:jcif;

r&SdawmhbJ Broca's Area wGif ydkíydkíae&m,lum rsm;vm&if; WLA ywf0ef;usif&Sd bmompum;

rsm;onf rdcifbmompum;rsm;jzpfvmum rl&if;jzpfaom Lateralization rjzpfrD &xm;ESifhaom

bmompum;wdkYonf arS;rSdefí Language Attrition jzpfum ajymif;vJ\/

wpfzef Lateralization jzpfpOfNyD;onfhaemuf 0ifa&mufawGYMuHKvmaom bmompum;rsm;

onf Language Learning toGifjzifhMuHKawGY&vQif Broca's Area wGif NDA zGJYpnf;yHktjzpf

ae&mr&bJ L2 Area wGifom NDA zGJYpnf;jzpf ay:onf/ L2 ae&mwGif jzpfay:aom NDA

zGJYpnf;yHkrsm;tay: Broca's Area \ NDA zGJYpnf;yHkrsm;u rsm;pGmpdk;rdk;rI&Sdonf/ L2 Area &Sd NDA

zGJYpnf;yHkrsm; udk Broca's Area &Sd rdcifbmompum;rsm;\ NDA zGJYpnf;yHkrsm;u vdkufí

pdk;rdk;avh&Sdonf/

odkYjzpfí bmompum;wdkYtm; i,f&G,fpOfwGif awGYMuHKEdkifap&ef pDrHay;EkdifvQif taumif;qHk;

jzpfonf/ 4if;wdkY i,f&G,fpOf awGYMuHK&aom bmompum;tm;vHk;onf rdcifbmompum;

jzpfvmonf/ rdcifbmompum;ESifh L2 wdkYwGif L2 onf vlrIa&;? pD;yGm;a&;? bmoma&;wdkYwGif

toHk;wnfhrnf qdkygu vHkavmufatmifjynfhpHkjcif; r&Sdacs/ vlwdkYb0wGif vlrIa&;? pD;yGm;a&;?

bmoma&;ponfh ta&;BuD;aom u@rsm;wGif toH k; jyKrnf h bmompum;onf

rdcifbmompum;jzpfaevQif taumif;qHk;jzpfonf/ rdcifbmompum;udk t"dyÜm,fjyef&mwGif

rdrd\rdb ajymaompum;udk qdkvdkjcif;r[kwfacs/ t&yfwGif;oHk; t"dyÜm,f taejzifh rdcifbmom

pum;qdkonfrSm  rdrd\rdb rsm;ajymaom bmompum;udk qdkvdkonf/

odkY&mwGif ynm&yfe,fy,ftm;jzifhajymvQif rdcifbmompum;qdkonfrSm Lateralization

rjzpfrD &&Sdxm;ESifhaom Broca's Primary Area L1 &Sd bmom pum;rsm;tm;vHk;udk qdkvkdonf/

Lateralization qdkonfrSm OD;aESmuf\ tvkyfvkyf&m tpdwftydkif;rsm; owfrSwf cGJa0jcif;udkom

qdkvdkonf/ Lateralization jzpfNyD;vQif 4if;0ifa&mufvmaom bmompum;rsm;onf Acquisition

jzpfí Whole Language Acquisition jzpfrS rdcifbmompum;toGif ul;ajymif;Ekdifvdrfhrnf/
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tu,fí Lateralization jzpfNyD;aemuf awGYMuHK&aom bmompum;onf oif,l&aom yHkpH

Learning yHkpHjzpfygu 4if;bmompum; wdkYonf L2 yHkpHjzifhom odrf;qnf;xm;cH&ayrnf/ L2

onfvnf; vlrIa&;? pD;yGm;a&;? EdkifiHa&;wdkYwGif twdkif;twmwpfcktxd toHk;0ifyg\/ odkY&mwGif

rdcifbmompum;rsm;udk vuf,mbufjcrf;&S d Broca's Area wGif Intonation ac:

twdrfteufcHpm;rI? tayghtav;? tedrfhtjrifhrsm; jzifh wefqmqif&mwGif rsm;pGmuGmjcm;onf/

xkdYaMumifh L2 jzifh ajymqdkqufoG,f jcif;onf twdkif;twmwpfcktxd tvkyfvkyfí&aomfvnf;

rdcifbmom pum;rsm;u o,faqmifay;Ekdifaom Intonation uJhodkY ta&;ygonfh qufoG,f

a&;oauFwrsm;udkrl tvGefenf;yg;aom &mcdkifEIef;wpfcktxdom aqmif&Guf o,faqmifay;

Ekdifonf/

xdkYaMumifh uav;rsm;tm; t*Fvdyfpm ponfh L2 rsm;udk oifMum;ay;rnfqdkvQif

apmapmawGYMuHKay;Ekdifavav ydkíaumif;avavjzpfonf/ aemufusavav tusdK;&&SdrI

enf;avavjzpfonf/ ausmif;rsm;wGif t*Fvdyf bmomESifh jrefrmbmomudk xnfhoGif;oifMum;

jcif;jzifh MuHKawGUap&mwGif jrefrmbmompum;ESifh pmayonf WLA tajctae&&Sdxm;NyD;jzpfí

4if;ESifhywfouf orQonf Broca's Area wGif NDA zGHYNzdK;yHkrsm;tjzpf &Sdrnfjzpfonf/ t*Fvdyfpm

twGufrl WLA r&aomfvnf; i,fEkdiforQ i,fi,fuyif awGYMuHKcGifh ay;xm; vQif t*Fvdyfpmonf

vnf; Language Acquisition 'D*&Dtm;jzifh jrefrmpmuJhodkY rrsm;aomfvnf; t*FvdyfpmESifh

ywfouforQwdk Yonfvnf; Broca's Area wGif;üyif&SdaeMuonf/ i,f&G,fonfhtcsdef

Lateralization rNyD;rD L2 {&d,m BuD;rm;pGm rzGHYNzdK;Edkif/ i,f&G,fpOfwGif 0ifvmaom MuHKawGY&orQ

bmompum; rsm;tm;vHk;onf Broca's Area wGifyif zGJYpnf;jzpfay:Muonf/ txda&mufqHk;

enf;rSm t*Fvdyfbmomudk ausmif;wGifa&m tdrfwGifrSm oHk;Edkifap&ef tcGifhtvrf;zefwD;

ay;jcif;jzpf\/ t*Fvdyfpmudk t*FvdyfvlrsdK;rsm;oifrS wwfrnf[lonfhtcsufonfrrSef/

t*Fvdyfpmudk rnfolrnf0guoifonfxuf ydkí ta&;BuD;onfrSm WLA ywf0ef;usifyifjzpfonf/

Broca's Area odkY 0ifa&mufzGJYpnf;Edkifa&;onf WLA ywf0ef;usifom ta&;BuD;onf/

tu,fí t*FvdyfvlrsdK; wpfa,mufrQ r&Sdaomfvnf; 4if;ywf0ef;usifonf xdkbmompum;udk

oHk;pGJaevQif 4if;t*Fvdyfpum;onf rdcifbmompum; jzpfvmapvdrfhrnfudk qdkvdkonf/

t*FvdyfvlrsdK;q&mrsm; yg&SdaevQifawmh ydkí jrefqefpGmjzpfwnfvmrnfjzpfonf/ jrefrmynma&;

wGif t*FvdyfvlrsdK;q&mrsm; vHkavmufatmif rac:EdkifvQifvnf; jrefrmq&mrsm;jzifh t*Fvdyfbmom

pum;ajym ywf0ef;usifxlaxmifjcif;? wDAD½kyfoHrsm;? rD'D,m rsdK;pHkwGif t*FvdyfbmomoHk;pGJjcif;?
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t*Fvdyfpmay pmtkyfrsm;zwfjcif;? oDcsif; rsm;em;axmifjcif;? aeYpOfvkyfief;rsm;wGif

t*Fvdyfpmayudk vufawGY toHk;jyK jcif;ponfh WLA ywf0ef;usifrsm;onf Language Learning

toGifr[kwfawmhbJ Language Acquisition toGifodkY ul;ajymif;jcif;yifjzpfonf/

wpfcsdefwnf;wGif jrefrmpmay? jrefrmpum;wdkYtm;vnf;aumif;? wdkif;&if;om;pmay

wdkif;&if;om;pum;wdkYtm;vnf;aumif; tvm;wlawGYMuHK apEdkifygu bmompum;tm;vHk;udk

Broca's Area wGifom rSwfom;um umvwpfcktwGif; rdcifbmompum;rsm; jzpfvmMurnf

jzpfonf/ odkYrSom 4if;bmompum;rsm;tm;vHk;udk vlrIa&;? pD;yGm;a&;? bmoma&; tp&Sdonfh

b0\ ta&;ygaomvkyfief;rsm;wGif xda&mufpGm toHk;jyKEdkifrnfjzpfonf/ awGYMuHK&aom

bmompum;rsm;xJwGif WLA &aom bmomonf taumif;qHk; &v'fudk&ayvdrfhrnf/

ynma&;pepfopfwGif wdkif;&if;om;bmompum;rsm;udk xnfhoGif;avhusifhvQif xdkwdkif;&if;om;

bmompum;rsm;twGuf WLA ywf0ef; usifudk yHhydk;&efvdkayonf/ WLA ywf0ef;usif

yHhydk;rIr&Edkifonfhwdkifatmif t&G,fti,fqHk;tcsdefjzpfaom rlBudKrSpí awGYMuHKapvQif

4if;wdkif;&if;om; bmom? jrefrmbmom? t*Fvdyfbmom rsm;tm;vHk;onf jyifyavmuwGif

MuHKawGY&aom tjcm;aom bmompum;rsdK;pHkESifhtwl rdcifbmompum; jzpfvmMuayvdrfhrnf/

ynma&;pepfwpfckwGif wdkif;&if;om;bmompum; xnfhoGif;&ef taumif;qHk;enf;rSm

wdkif;&if;om;bmompum;rsm;udk Elective tjzpf,lEdkifap&ef tcGifhtvrf;ay;&efjzpfonf/

wdkif;&if;om;bmompum;onf Minor r[kwf/ Major bmomjzpfonf/ Elective ay;jcif;onf

Minor r[kwfaom Major udkyif Elective ay;jcif;jzpfonf/ odkYrSom ae&mtESHYtjym;wGif rSDwif;

aexdkifMuaom wdkif;&if;om; rsdK;pHkwdkYonf rdrdESifhqdkif&m wdkif;&if;om; bmom udkoif,lavhvm

wwfajrmufEdkifMurnfjzpfonf/ tu,fí u&ifjynfe,f&Sd ausmif;rsm;wGifom u&ifpmay

oifMum;cGifh&ygu &Srf;jynfodkYa&muf&aom u&ifausmif;om;rsm;onf &Srf;pmayom oif&ef

tajctaeay;NyD; u&ifpmayoif&ef u&ifjynfe,frSmyif &EdkifouJhodkYjzpfawmhrnf/ odkYjzpfí

ausmif;wdkif; wGif ucsif? u,m;? u&if? csif;? rGef? &cdkif? &Srf; tp&Sdaomwdkif;&if;om;

bmompum;tm;vHk;udk &,lEkdifcGifh&Sdap&ef pDpOfum xm;EdkifvQif rEÅav; a&mufaeaom

&Srf;wpfa,mufonfvnf; rEÅav;&Sd rnfonfhtpdk;&ausmif; wGifrqdk &Srf;pmay Elective

,lEkdifum rdrd\wdkif;&if;om;pmayudk &,l Ekdifayvdrfhrnf/

Auditory Cortex &Sd {&d,mrsm;tcsdKU\ tvkyfvkyfyHkjzpfonf/
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Olfactory Cortex

Olfactory Cortex  onf Hypothalamus \tajcwGif &nfnTef;ajymqdk avh&Sdonf/

Olfactory Cortex onf Olfactory Bulb rS 0ifa&mufvmaom Action Potential udk qdkif&m

t*Fgrsm;odkY ydkYum 4if;wdkYrS wpfqifh Prefrontal Cortex odkYa&muf&Sdaponfhtydkif;jzpfonf/

Olfactory Cortex udk wpfae&mwnf; odkY &nfnTef;jy&efcufvSonf/ Olfactory Bulb \ tv,f&Sd

Anterior Olfactory Nucleus rSpí Olfactory Cortex wGif yg0ifonf/ Anterior Olfactory

Nucleus onf Olfactory Tubercle ESifh qufvufcsdwfqufxm;onf/ Olfactory Tubercle

onf Mum;cH Interface ozG,f tvkyfvkyfaom þtpdwftydkif; rsm;tm;vHk;odkY qufoG,fum

Action Potential jzpfay:aponf/ Olfactory Cortex udk Olfactory System [k

&nfnTef;avh&SdMuonf/

Gustatory Cortex

Gustatory Cortex onf OD;aESmufwGif; tvkyfyl;wGJí vkyfudkifaom ae&mrsm;

udk&nfnTef;onf/ Insula onf Gustatory Cortex \ tydkif;wpfydkif; jzpfonf/ Somatosensory

Cortex \ t&omae&mESifh vQmae&mwdkYonfvnf; Gustatory Cortex \ tpdwftydkif;

rsm;jzpfMuonf/

Insula onf Caudate Nucleus \ tay:wGif tkyfqdkif;um wnf&Sd aeonf/ Caudate

Nucleus, Putamen, Lateral Globus Pallidus ESifh Medial Globus Pallidus wdkYtm;vHk;udk pkí

Lentiform Nucleus [kac:onf/ Insula onf Lentiform Nucleus \tay:wGif tkyfqdkif;vsuf

wnf&Sdaeonf/ Insula onf vkyfief;rsm;pGm vkyfudkifonf/ Insula Lobe wpfckvHk;\ Interior

ac: a&SUjcrf;onf Gustatory Cortex \ tpdwftydkif;jzpfonf/ aemufwpfydkif; onf Frontal

Lobe \ Gyrus rsm;wGif atmufqHk; Gyrus jzpfonf/ Interior Frontal Gyrus wGif&Sdaom

Opeculum ac: tzHk;ozG,fjzpfwnfaeaom tpdwf tydkif;jzpfonf/ Gustatory Cortex onf

vQmrSwpfqifh 0ifa&mufvmaom t&omtm½Hkrsm;udk Action Potential tjzpf qdkif&mae&m

toD;oD;wGif jzpfay:aponf/
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Somatosensory Cortex

Somatosensory Cortex onf Central Sulcus \aemuf&Sd Post Central Gyrus(PCG)

wGif&Sdonf/ PCG onf OD;aESmuf\ Medial Surface ac: twGif;rsufESmjyifrSpí a&S;OD;pGm

awGY&onf/ PCG \ vkyfief;{&d,mrSm Genitals ac: rsdK;yGm;t*Fgrsm;rSvmaom Action Potential

rsm; 0ifa&muf&m ae&mjzpfonf/ 4if;ESifhuyfvsufwGif Toes ajcacsmif;uav;rsm;rSvmaom

Action Potential 0ifa&muf&mjzpfonf/ ajcacsmif;av;rsm;ESifh uyfvsufwGif ajcz0g;ESifh

ajcaxmuf&Sdonf/  4if;ESifhuyfvsufwGif aygif&if;rS ajcaxmuf wpfacsmif;vHk;&Sd xdodrIrsm;aMumifh

jzpfvmaom Action Potential 0ifa&mufrnfh ae&m&Sdonf/ ajcaxmufacsmif;rsm;rS Action

Potential rsm;ukd vufcH&,l rnfh {&d,monf tawmfyif us,fjyefYrI&Sdonf/ ajcaxmufacsmif;

(Leg)\ {&d,monf Medial Surface udk ausmfvGefum Superior Parietal Gyrus rS

uyfíxGufum Posterior Central Gyrus tjyif Lateral View rS pwifjrif&onf/

4if;ajcaxmufacsmif;{&d,mNyD;vQif udk,fvHk; (Trunk)rS vmaom Action Potential rsm;

0ifa&muf&ef {&d,mjzpfonf/ udk,fvHk;xnfNyD;aemuf OD;acgif;vmNyD; vufarmif;rS

vufaumuf0wf&if;txd {&d,mjzpfonf/ NyD;vQif vufaumuf0wfrS vufacsmif;rsm; t&if;txd

{&d,mwpfckjzpfonf/ NyD;vQif vufrESifh vufacsmif;rsm;tm;vHk;twGufae&m vmonf/ NyD;aemuf

rsufvHk;? rsufESm? EIwfcrf;? vQmwdkYrS Action Potential rsm;0ifa&muf&mae&mrsm;udk awGY&

rnfjzpfonf/

4if;{&d,mtm;vHk;onf Thalamus ESifh qufoG,fxm;onf/ 4if;quf oG,fxm;onfh

Neuron udk wwd, EsL&Gef odkYr[kwf Third Order Neuron [k ac:onf/ Third Order Neuron

onf Thalamus rS xGufvmjcif;jzpfonf/ Third Order Neuron onf Thalamus twGif;wGif

Second Order Neuron ESifh Synapse awYqufonf/ Second Order Neuron onf Spinal

Cord tjyifom; rS vma&mufjcif;jzpfonf/ 4if;onf Axon wpfckjzpfonf/ 4if; Second

Order Neuron onf Spinal Cord wGif First Order Neuron ESifh awGYonf/ First Order

Neuron onf cËmudk,fta&jym;atmuf&Sd Dermis rSvmonfh Nociceptor ac: Sensory

Neuron rsm;jzpfonf/
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xdkYtjyif ta&jym;atmuf&Sd Meissner's Corpuscle, Merkel's Disk, Ruffini's Corpuscle

ESifh Pacinian Corpuscle onf Nerve Ending rsm;onfvnf; First Order Neuron tjzpf

Spinal Cord odkY0ifa&mufum? Second Order Neuron onf Spinal Cord udk uefYvefY jzwfí

Synapse awYqufqufonf/ Second Order Neuron onf Action Potential udk Thalamus

txd ,loGm;ay;um Thalamus wGif Third Order Neuron ESifh Synapse awYqufqufonf/

NyD;aemuf Third Order Neuron onf Somatosensory Cortex wGif&Sdaom Genital , Toes,

Foot, Leg, Trunk, Head, Arm, Hand, Fingers and Thumb, Eyes, Face, Lips ESifh Tongue

xJrS qkdif&m tydkif;rsm;\ Action Potential jzpfay:apjcif;jzifh vQyfppf"mwfvdkufapum xdodrI

(Sensation) a0'emudk qdkif&mtydkif;tvdkufodaponf/ ajcaxmufwGif ,m;vQif

ajcaxmufwGif,m;,Haeonf[k xifjcif;omjzpfonf/ y&rw¦ oabmwGifrl Somatosensory

Cortex wGif jzpfay:oGm;aom Action Potential ESifh ESifh ESifh ESifh ESifh NDA zGJYpnf;yHktopfrsm; jzpfay:zGJYpnf;yHktopfrsm; jzpfay:zGJYpnf;yHktopfrsm; jzpfay:zGJYpnf;yHktopfrsm; jzpfay:zGJYpnf;yHktopfrsm; jzpfay:

aejcif;aMumifh "mwfvdkufcHae&aom a0'emomjzpfonf/aejcif;aMumifh "mwfvdkufcHae&aom a0'emomjzpfonf/aejcif;aMumifh "mwfvdkufcHae&aom a0'emomjzpfonf/aejcif;aMumifh "mwfvdkufcHae&aom a0'emomjzpfonf/aejcif;aMumifh "mwfvdkufcHae&aom a0'emomjzpfonf/
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omreftm;jzifh ajcaxmufwGif ,m;,Hjcif;udk ajcaxmuf&Sdíom ajcaxmufwGif,m;,H

aeonfrSm xif&Sm;onf[k ,lq,HkMunfEkdifaomfvnf; Phythom Limbs Sensation [kac:onfh

cHpm;rIa0'emudk ajcaxmuf odkYr[kwf vufacsmif;rsm; jzwfvdkuf&aom yk*d¾Kvfrsm; cHpm;Mu&onf/

ajcaxmufjzwf xm;í ajcaxmufwpfacsmif;vHk;r&Sdawmhaomfvnf; wpfcgwpf&HwGif r&Sdawmh

NyDjzpfaom ajcaxmufydkif;wpfae&mwGif ,m;,Hjcif;? emusifjcif;ponfh cHpm;rI a0'emrsm;udk

MuHKawGY&aMumif; od&onf/ 4if;tawGYtMuHKudk Phythom Limbs Sensation [kac:onf/

Phythom Limbs Sensation jzpfyHkrS ajcaxmufr&Sdawmhaomfvnf; 4if;ajcaxmuf&SdpOfu

jzpfay:cJhonfh Action Potention rsm;0ifa&muf&m ae&monf Somatosensory Cortex

wGif&Sdae\/ ajcaxmufr&Sdawmhonfh tcgwGifvnf; OD;aESmuft&if;&Sd ajcaxmufrS Action

Potential rsm; 0ifa&muf&m Neuron NDA zGJYpnf;yHk Cortex onf &SdqJjzpfonf/ odkY&mwGif

ajcaxmufr&Sdawmhí ajcaxmufrS Action Potential rsm;rvmawmhonfhtcg wGif

ajcaxmufESifhqdkifaom NDA rsm;udk teD;wpf0dkuf&Sd tjcm; NDA rsm;u yHkajymif;í csdwfqufum

oHk;pGJMuonf/ þodkYajcaxmufESifhqdkifonfh vIyf&Sm; rIrsm;? twdwfu vIyf&Sm;rIrsm;udk NDA

tjzpf rSwfwrf;wifxm;onfh NDA rSwfwrf;a[mif;rsm;udk tjcm;t*Fgrsm;u 4if;wdk Y

topfxyfrHMuHKawGYonfh tawGYtMuHKrsm;twGuf vdktyfovdk ,líoHk;&mwGif yHkajymif;vm&aom

NDA rsm;wGif Action Potential xyfrHjzpf&aomaMumifh rl&if; Action Potential 0ifpD; ouJhodkY

cHpm;&um 4if; NDA ESifhqdkifaom ajcaxmufae&mwGif ajcaxmuf r&Sdawmhaomfvnf; &SdpOfu

,m;,HouJhodkY jyefvnfcHpm;&jcif;jzpfonf/

Phythom Limbs Sensation tawGYtMuHKtjzpftysufrS aumufcsufcsvQif

a0'emcHpm;rIonf ajcaxmufwGif jzpfaejcif;r[kwfonfrSm ay:vGifvm\/ a0'emcHpm;rI

tm;vHk;onf qdkif&m cËmudk,f tpdwftydkif;rsm; tm;vHk;wGif jzpfaebdouJhodkY xifp&myif

jzpfaomfvnf; y&rw¦oabmt& a0'em[k qdktyfaom cHpm;rIpdwfonf OD;aESmufwGif;&Sdy&rw¦oabmt& a0'em[k qdktyfaom cHpm;rIpdwfonf OD;aESmufwGif;&Sdy&rw¦oabmt& a0'em[k qdktyfaom cHpm;rIpdwfonf OD;aESmufwGif;&Sdy&rw¦oabmt& a0'em[k qdktyfaom cHpm;rIpdwfonf OD;aESmufwGif;&Sdy&rw¦oabmt& a0'em[k qdktyfaom cHpm;rIpdwfonf OD;aESmufwGif;&Sd

qkdif&mae&mwGif vQyfppf qkdif&mae&mwGif vQyfppf qkdif&mae&mwGif vQyfppf qkdif&mae&mwGif vQyfppf qkdif&mae&mwGif vQyfppf Action Potential "mwfvdkufjcif;aMumifh jzpfvmaom "mwfvdkufjcif;aMumifh jzpfvmaom "mwfvdkufjcif;aMumifh jzpfvmaom "mwfvdkufjcif;aMumifh jzpfvmaom "mwfvdkufjcif;aMumifh jzpfvmaom NDA zGJYpnf;yHkzGJYpnf;yHkzGJYpnf;yHkzGJYpnf;yHkzGJYpnf;yHk

jzpfpOfaMumifhom jzpfayonf/jzpfpOfaMumifhom jzpfayonf/jzpfpOfaMumifhom jzpfayonf/jzpfpOfaMumifhom jzpfayonf/jzpfpOfaMumifhom jzpfayonf/ xdka0'em udkjzpfapaom 'Pf&monf odkYr[kwf xdodtm½Hk

azmXAÁgtm½Hkonf qdkif&m cËmtpdwftydkif;wGifjzpfonfrSm rSefayonf/ odkYaomf 4if;cËmudk,f

tpdwf tydkif;onf cHpm;wwfaom owådr&Sd/ cHpm;wwfaomoabmonf ½kyfcËm wGifr[kwf/

Somatosensory Cortex wGif&Sd Action Potential jzpfay:jcif;aMumifh NDA zGJYpnf;&mwGif

cHpm;&aoma0'emyifjzpfayonf/ Action Potential jzpfay:í NDA zGJYpnf;jcif;aMumifhjzpfaom
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cHpm;rI a0'emonf pdwfjzpfonf/ NDA pwifzGJYpnf; jzpfay:onfESifh 0dnmPu©Ëm[k qdktyfaom

odrIpwifjzpfay:onf/ wpfNydKifeufyif a0'emu©Ëm[k qdktyfaom cHpm;rIa0'emjzpfay:onf/

NDA zGJYpnf;jzpfay:jcif;onf e*dkr&Sdao;aom NDA topfudk wnfaqmufjcif;jzpfay&m

4if;jzpfpOfudk jyKjyifjcif;jzpfpOf ocFg&u©E¨mtjzpf em;vnfEdkifonf/ xdkYjyif NDA zGJYpnf;yHk

topfjzpfay:jcif;onf tm½Hktopfudk rSwfwrf;jyKjcif;jzpfay&m onmu©E¨monfvnf;

wpfNydKifeufjzpfay:onfudk awGYrnfjzpfonf/ xdkemrf cËm (4)yg;onf Somatosensory Cortex

\ qdkif&mae&mrsm;&Sd ½lyu©E¨m½kyfjzpfonfh Neuron rsm;wGif rSDwnfíjzpfay:&onfudk

owdjyK&efvdkonf/ NDA zGJYpnf;yHkjzpfay:jcif;udk aphaqmfaom Action Potential aMumifh NDA

zGJYpnf;yHk topfjzpfay:jcif;onf emrfcE©m (4)yg;udk jzpfay:aponf/ a0'em cHpm;rIonf Neuron

wGif; vQyfppfajymif;vJrIudk odvdkufjcif;jzpfonf/ Neuron ucHpm;jcif;vnf;r[kwf/ emrfcËm

(4)yg;udk pk½Hk;í pdwf[k ynwfwifMuonf/ Phythom Limbs Sensation onf um,0dnmPfpdwf

[lí ac:í &onf/

Somatosensory Cortex \atmufbuf Lateral Sulcus ESifh qHk&mae&m ü pum;ajym&m

wGiftoHk;jyKonf Motor Area &Sdonf/ 4if; Motor Area onf Broca's Area ESifh qufoG,fum

pum;ajym&mwGif vIyf&Sm;yg0if&rnfh tpdwftydkif;rsm;udk vIyf&Sm;aponf/

Cerebral Cortex

Cerebral Cortex onf Cerebrum ac: OD;aESmuftay:vTmBuD;udk zHk;tkyfxm;aom

tvTmudkac:onf/ Cerebrum \ tjyifvTmudk Cortex [k ac:jcif;jzpfonf/ Cerebral Cortex

wGif Neuro Tissue tvTmaygif; (6)vTm &Sdonf/ þuJhodkY tvTm (6)vTm&Sdaom Cortex udk

Neocortex [kvnf; ac:onf/ Cerebral Cortex onf Neocortex jzpfonf/ tcsdKU Cortex

rsm;onf Neuro Tissue tvTm (6)vTmxufavsmhaom Cortex rsm;&Sdonf/ Neuro Tissue

(6)vTmxufenf;aom Cortex rsm;udk Allocortex [kac:onf/ Allocortex wGif ESpfrsdK;&Sdonf/

wpfrsdK;onf Archicortex (3)vTm jzpfNyD; aemufwpfrsdK;rSm Paleocortex 4vTm? odkYr[kwf 5vTm

jzpfonf/

Neo \ t"dyÜm,fonf Latin bmomwGif topf[k t"dyÜm,f&onf/ Neocortex onf

vlYajymif;vJrIjzpfpOf (Evolution) wGif pwifjzpfay:cJhonfrSm topfuJhodkYyif &Sdaeao;onfudk
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&nfnTef;ívnf;aumif;? 4if; Cortex tvTm ay:cJhonfrSm rMumao;[k &nfnTef;ajymqdkí

vnf;aumif;? 4if;tvTm (6)vTm yg&Sdaom Cortex udk Neocortex [kac:jcif;jzpfonf/

vlYOD;aESmufwGif Neocortex onf tBuD;rsm;qHk; Cortex jzpfNyD; OD;aESmufwpfckvHk;udk Neocortex

jzifh zHk;tkyfxm;onf/ Neocortex udk rD;cdk;a&mif Neuron rsm;jzifh zGJYpnf; xm;onf/ Neocortex

onf qifjcifoHk;oyfjcif;? &IjrifoHk;oyfjcif;? a0zef ydkif;jcm;pOf;pm;jcif;? usdK;aMumif;qifjcifjcif;ESifh

qHk;jzwfcsufcsjcif;wdkYudk vkyfudkif&m tvTmjzpfonf/ 4if;rS xGufvmaom Axon rsm;onf

tjzLa&mifvufywfjzL (Myelin Sheath) rsm;yg0ifí Neocortex rS vTwfonfESif h

rD;cdk;a&mifr[kwfawmhbJ tjzLa&miftjzpf jrifawGY&onf/ bmompum;rsm; ajymqdk&mwGif

vnf;aumif;? vIyf&Sm;rItm;vHk;udk vkyfudkifap&mwGifvnf;aumif; Neocortex wGifomtvkyfvkyf

Muonf/ Neocortex wGifyif (1) Trueisocortex ESifh (2) Proiscortex [lí (2)ydkif;cGJjcm;onf/

4if;wdkYonf Neocortex ESifh Allocortex rsm;udk jcm;xm;aom Mum;vTmrsm;om jzpfMuonf/

Allocortex \ rsdK;uGJ (3)rsdK;onfvnf; Mum;vTmrsm;jzpfMuonf/ tajccHtm;jzifh Neocortex

ESifh Allocortex ESpfrsdK;omod½Hkjzifh þavhvmrItwGuf vHkavmufayonf/

Neocortex onf tvTm (6)vTm&Sdaom tay:,HtvTmjzpfonfh twGuf ta&;BuD;aom

vkyfief; tawmfrsm;rsm;onf 4if;wGifom vkyfMuonf/ Broca's Area onf Neocortex

xJwGifygonf/ Auditory Cortex ESifh Visual Cortex wdkYonfvnf; Neocrotex wGifyg0ifonf/

qHk;jzwfcsufrsm; jzpfay:&m Obritofrontal Cortex onfvnf;aumif;? Dosal Lateral Prefontal

Cortex onf vnf;aumif;? Ventromedial Prefrontal Cortex onfvnf;aumif; Neocortex

twGif;wGif &SdMuonf/

Sematic Memory ac: ae&mrsm;? yHk&dyfrsm;? ½Icif;rsm;? NrdKUrsm;? a'orsm;udk

rSwfom;xm;aom rSwfÓPfonfvnf; Neocortex wGif;wGif &Sdonf/ Neocortex udk Gray

Matter ac: rD;cdk;a&mif Neuron rsm;jzifh zGJYpnf;xm;onf/ rD;cdk;a&mif Neuron rsm;onf

wGufcsufa&; Neuron rsm;jzpfonf/ tjzLa&mif Axon rsm;onf qufoG,fa&;vrf;aMumif;

rsm;jzpfonf/ Thalamus tygt0if ta&;ygaom tpdwftydkif;tm;vHk;onf Gray Matter

rsm;jzifh zGJYpnf;xm;onfh tvkyfvkyfaom OD;aESmuf\ tpdwftydkif;rsm;jzpfonf/ Gray Matter

jzpfaom Neocortex onf Cerebral Cortex \ (90)&mcdkifEIef;cefYudk ae&m,lxm;NyD; usef

(10)&mcdkifEIef;onf Allocortex rsm;jzpfonf/
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Proprioception  ("r®m½HkwpfrsdK;)("r®m½HkwpfrsdK;)("r®m½HkwpfrsdK;)("r®m½HkwpfrsdK;)("r®m½HkwpfrsdK;)

odyÜHavmuwGif qXrtm½Hk[k wifpm;ajymqdkMuaom tm½Hkonf Proprioception

jzpfonf/ Proprioception udk MuGufom;rsm;? t&Gwfrsm;? t½dk;rsm; Mum;wGif&Sdaom Proprioceptor

ac: tm½HkcHt*Fgrsm;u aqmif&Guf onf/ Proprioceptor rsm;onf vl\ &yfwnfaeyHkqkdif&m

tm½Hkrsm;udk vufcHum ,dkifvJoGm;jcif;r&Sdap&ef tqufrjywf xdef;ausmif;ay;xm;onf/

tenf;i,f apmif;oGm;onfESifh Proprioceptor rsm;u xdktajymif;tvJudk jyefvnfacs

zsufEdkifonfh vIyf&Sm;rIrsdK;udk jzpfapjcif;jzifh vlwdkYonf [efcsufjzifhaexdkif oGm;vmEkdifjcif;jzpfonf/

Proprioceptor rsm;onf tjcm;aom tm½HkcHt*Fg (5)rsdK;pvHk;ESifh yl;wGJtvkyfvkyfMuNyD; xdkifvsuf?

tdyfvsuf? oGm;vmvsuf? ajy;vTm;vsuf ponfh taetxm;rsm;wGif [efcsufrdaeap&ef rjywf

xdef;nd§ ay;aeonf/ Proprioceptor rsm;onf pdwfac: Action Potential udkjzpfay:ap aom

tm½HkcHt*Fgrsm;jzpfaomfvnf; 4if;aMumifhjzpfaom Action Potential rS&onfh vQyfppf"mwfvdkufrI

a0'emonf okckra0'emjzpfonf/ 4if;cHpm; csufa0'emonf uREfkyfwdkY[efcsufrysuf

&SdaeaMumif; odaeonhf todyif jzpfonf/ 4if;todonf ½kwfw&uf,dkifoGm;onfhtcsdefrsdK;

a&mufrSom [efcsuf rdaeonfhtod &SdaerSef; odvmEdkifonf/ omreftcsdefwGif Proprioception

Action Potential rS ay;xm;aom cHpm;rIa0'emtodudk owdrjyK rdEdkif/ ½kwfw&uf

,kdifoGm;onfudk odjcif;onf Proprioceptor rsm;wGif Action Potential Frequency

tajymif;tvJjzpfoGm;jcif;jzpfí xkdtajymif;tvJ udk odvdkufjcif;jzpfonf/ [efcsufysufoGm;onfh

tcg Proprioceptor rsm;wGif jzpfay:vmaom Action Potential onf [efcsufysufoGm;jcif;udk

odvdkufaom cHpm;rI a0'em wpfckjzpfvmonf/ þpdwfjzpfay:onfhtcsdefwGif wjcm; tm½Hk

(5)yg;pvHk;udk arhavsmhonf/ tm½HkrjyKawmh/ Proprioception [efcsuf tm½Hkonf

"r®m½Hkwpfckjzpfonf/ 4if;"r®m½Hkpdwfudkjzpfapaom tm½Hkonf [efcsufjzpfonf/ 4if;todac:

Action Potential aMumifh jzpfay:aom a0'em cHpm;rIudk jzpfaponfh tm½HkwdkYrSm tjrif? tMum;?

xdawGYrIwdkY jzpfMuonf/ 4if;tm½Hkrsm;0ifvmonfhtcsdefwGif Proprioceptor rsm;u cËmudk,fESifh

&yfwnfrIudk 4if;tm½Hkrsm;ESifh axmufuefcsdefxdk;í xdef;ausmif;um [efcsuf ,lxm;jcif;jzpfonf/

tjrif? tMum;ESifh xdawGYrItm½Hkrsm;onf [efcsufudk axmufyHhay;xm;onf/

þtm½Hk (3)rsdK; wGJqufí qifhyGm;jzpfaom tm½Hkonf "r®m½Hkwpfck yifjzpfonf/

xdk[efcsufudkay;aom "r®m½Hkonf avmb? a'go? arm[ rsm; jzpfay:jcif;jzpfpOfESifh

ywfoufjcif;r&Sdí xdef;csKyf&ef rvdkaomtm½Hktjzpf em;vnfEdkifonf/ b0oHo&mudk

&SnfMumapaom tm½Hkrsm;udkom tav;xm; í em;vnfoabmaygufEdkif&ef vdkayonf/

pdwf0ifpm;zG,frSm Proprioception tm½Hkonf Ventral Posterior Nucleus rS Thalamus

odkY0ifa&muf\/ xdkYaMumifh Thalamus onf tm½Hk(4)ckr[kwf? tm½Hk (5)ckudk vrf;vTJay;onf/
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Brain Complex

OD;aESmuftydkif;wGJrsm;OD;aESmuftydkif;wGJrsm;OD;aESmuftydkif;wGJrsm;OD;aESmuftydkif;wGJrsm;OD;aESmuftydkif;wGJrsm;

OD;aESmufodyÜHynm&Sif Mclean onf OD;aESmuftpdwftydkif;rsm;\ tvkyfvkyfyHkudk avhvmí

tkyfpktrnf (3)rsdK;ay;um cGJjcm;avhvmcJhonf/ 4if;wdkYrSm (1) Reptilian Complex  (2)

Paleomammalian Complex  (3) Neomammalian Complex wdkYjzpfonf/  4if; tkyfpk

(3)pkudkaygif;í Triune Brain [kac:onf/

(1)(1)(1)(1)(1) Reptilian Complex

Reptilian Complex onf ,aeYacwftrnf Basal Ganglia [kac:aom

OD;aESmuftpdwftydkif;udk &nfnTef;onf/ Reptilian Complex udk R- Complex [kac:onf/

Basal Ganglia wGif Caudate Nucleus , Putamen, Lateral Globus Pallidus, Medial Globus

Pallidus wdkYtm;vHk; NcHKí yg&Sdonf/ 4if;wdk Y yl;aygif;tvkyfvkyfaomvkyfief;rsm;onf

a'goygaomvkyfief;rsm;ESifh vkyfaeusvkyfief; rsm;jzpfMuonf/ Basal Ganglia onf

vufOD;rI&,lonfhvkyfief;rsm;wGif tvkyfvkyfay;onf/ ydkifqdkifrItwGuf MudK;yrf;&mvkyfief;rsm;udk

aqmif&Guf onfhtpdwftydkif;jzpfonf/ avmb OD;aqmifaom vkyfief;rsm;? a'go vIyf&Sm;

rIrsm;tm;vHk;onf Basal Ganglia ac: R-Complex \ tpDtrHrsm;jzpfonf/ aumif;pGm

tdyf&ap&ef? aumif;pGm pm;&ap&ef? aumif;pGm umr*kPfcHpm; Edkifap&ef vkyfaomvkyfief;rsm;

tm;vHk;udk R-Complex u aqmif&Gufay;onf/ cËmudk,fvIyf&Sm;rIwGif tcsdefudkufvkyfudkif&ef
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ae&mcsjcif;udkvnf; R-Complex uyif aqmif&Gufonf/ R-Complex \ vkyfief;rsm;udk

ab;wGif&Sd Thalamus tay:wpfydkif;vHk;&Sd Cerebral Cortex atmuf&Sd Brain Stem wdkYESifh

wGJbuf tvkyfvkyfudkifonf/ Prefrontal Cortex \ Ventromedial  PFC wGif Nuclei

Accumbens [kac:aom Nuclei &Sdonf/ 4if; Nuclei onf OD;aESmuf b,fnm ESpfjcrf;pvHk;wGif

&Sdonf/

Nuclei Accumbens

Nuclei Accumbens wGif Action Potential jzpfapaom tpdwftydkif; rsm;rSm Prefrontal

Cortex ac: Prefrontal tpdwftydkif;rsm;? Amygdala ? VTA ac: Ventral Tegmental Area rS

Dopamine xkwfvkyfay;Edkifaom Dopaminergic Nuclei rsm;jzpfonf/ 4if;ae&mrsm;rS vmaom

Action Potential rsm;onf Nuclei Accumbens udk pwiftvkyfvkyfaponf/ Ventral

Tegmental Area rS ay;aom Action Potential onf Nuclei Accumbens  odkYa&mufygu

Nuclei Accumbens wGif Dopamine xkwfay;onf/  Nuclei Accumbens wGif Dopamine

xGufonfhtcg aysmf&Tifonfh cHpm;csuf&Sdcsdefjzpfonf/ Dopamine xGufí aysmf&Tifjcif;jzpfonfudk

owdjyKyg/ aysmf&Tifí Dopamine xGufjcif;r[kwfacs/ Ventral Tegmental Area onf

Amygdala wGifjzpfvmaom Action Potential onf Ventral Tegmental Area odkYa&muf&Sdum

Action Potential jzpfay:aponfh tcg 4if; Ventral Tegmental Area \ Action Potential

onf  Nuclei Accumbens odkYqufvufa&muf&Sdum Nuclei Accumbens &Sd Dopaminergic

Neuron rsm;rS Dopamine udk xkwfay;jcif;jzpfonf/ Nuclei Accumbens onf Prefrontal

Cortex ESifh qufoG,fxm;onfjzpfí Dopamine Neurotransmitter rsm;onf Prefrontal

Cortex rsm;odk Y a&muf&S dys HUES H Yonf/ Nuclei Accumbens onf Basal Ganglia ESif h

qufaeaomaMumifh Basal Ganglia &Sd Caudate Nuclei, Putamen Lateral Globus Pallidus

, Medial Globus Pallidus wdkYxHodkYyg Dopamine rsm; ysHUESHYaponf/ Dopamine onf

4if;a&muf&SdawGYxd aom OD;aESmuftpdwftydkif;rsm;\ Receptor rsm;wGif wG,fcsdwfvdkufonfhtcg

qdkif&m Neuron rsm;wGif Action Potential qufvufjzpfay:\/
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Dopamine Neurontransmitter yg0ifumjzpfay:aom Action Potential ESif h

qufpyfaom vQyfppf"mwfvdkufrIa0'em cHpm;csufudk aysmf&Tifauseyfonfh cHpm;csuftjzpf

cHpm;um aysmf&Tifvmonf? auseyfvmonf ponfjzifh ynwfwifí rSwf Muonf/ Dopamine

yg0ifí vIHYaqmfrIaMumifhjzpfvmaom Action Potential onf tvGefodrfarGY El;nHhonf/

Electrification udkjzpfaponf/ Dopamine rygaom Action Potential jzpfpOfrsm;onf

aysmf&Tifauseyfcsdefrsm;wGif jzpfay:aom Action Potential rsm;r[kwf/ Dopamine yg0ifvIHUaqmf

aom Action Potential aMumifh aysmf&Tifjcif;wpfckwnf;r[kwfbJ auseyfjcif;qdk onfudkvnf;

owdjyKrd&efvdkonf/ qJqdkcsifpdwfjzpfay:í qJqdkvdkufonfhtcg auseyfrI &&SdouJhodkY

½dkufykwfvdkonfhtcg ½dkufykwfvdkuf&jcif;onfvnf; auseyfrIudk ay;onf/ Dopamine onf

ukodkvfESifh tukodkvfvkyfief; ESpfrsdK;pvHk;wGif yg0ifonf/ aysmf&Tifauseyfonf[lonfh

toHk;tEIef;onf ukodkvfvkyfief; wpfckwnf;udk qdkvdk&if;r[kwf/

Amygdala rS xGufvmaom Action Potential onf Ventral Tegmental Area (VTA)

odkYa&mufvQif 4if;wGif Action Potential jzpfrnf/ VTA rS Action Potential onf Nuclei

Accumbens udk EdI;qGrnf/ Nuclei Accumbens wGif Dopamine xkwfvTwfonf/ 4if;

Dopamine onf Prefrontal Cortex rsm;ESifh Basal Ganglia wdkYqDodkY ysHUESHUum Action Potential
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qufvufjzpfay: aponf/ VTA wGif Dopaminergic Neuron ac: Dopamine xkwfvkyfEdkifonfh

Neuron rsm;? GABAergic Neuron ac: GABA xkwfvkyfEdkifonfh Neuron rsm;ESifh Glutamatergic

Neuron ac: Glutamate xkwfvkyfEdkifonfh Neuron rsm; &SdMuonf/ VTA wGif Action Potential

jzpfonfhtcsdefwGif Dopamine rsm;udkyg xkwfvkyfonf/ 4if; Dopamine Neurontransmitter

rsm;onf Nuclei Accumbens rS Dopaminergic Neuron rsm;udk xyfrHaphaqmfjcif;jzpfonf/

Nuclei Accumbens rS xkwfvTwfay;aom Neurotransmitter rsm;onf Basal Ganglia

tygt0if Prefrontal Cortex ESifh Brain Stem wdkYtm;vHk;tm; a&SUqufí vkyfaqmif&ef

&Sdonfrsm;udk wufMuGpGm vkyfaqmifEdkifap&ef "mwkaA'ypönf;rsm;jzifh axmufyHhay;xm;jcif;

jzpfonf/ Nuclei Accumbens \ axmufyHhrIaMumifh Prefrontal Cortex , Basal Ganglia ,

Brain Stem wdkYonf Edk;Mum;aeum 4if;wdkY\vkyfief;rsm;udk qufí vkyfudkifMuonf/

Basal Ganglia ac: R-Complex onf avmb\aphaqmfrIaMumifh tvkyfvkyfonf/

avmbr&SdvQif odkYr[kwf avmbudk xdef;csKyfEdkifvQif Basal Ganglia \tvkyf tawmfyif

enf;oGm;onf/ Oyrm - aeYpOf t&ufwpfykvif; aomufaeusolonf wpfaeYwGif t&ufykvif;

wpf0ufom aomuf&vQif 4if;aeYpOfaomufaeus t&ufwpfykvif;onf twdwftawGYtMuHK

jzpfvmonf/ ypöKyÜefwGif wpf0ufom&onfhtcg Prefrontal Cortex wGif twdwfESifh ypöKyÜef

tawGYtMuHK (2) ck ,SOfxdk;pl;prf;onf/ t&ufwpfykvif;aMumifh jzpfay:aom Action Potential

ESifh ,ck&&Sdonfh ykvif;wpf0ufaMumifh jzpfay:aom Action Potential wdkYudk vQyfppftm;jzifh

,SOfxdk;onf/ þodkY,SOfxdk;&mwGif twdwfwGif aeYpOfaomufcJhaom t&ufwpfykvif;

yrmPaMumifh xGuf&Sdvmaom Dapamine rrmPudk udk,fpm;jyKonfh Action Potential

vnf;yg0ifonfudk owdjyK&efvdkonf/ vQyfppfyrmP uGm[íydkvQHaernf rSm odomvSonf/

ydkvQHaom Action Potential onf Prefrontal Cortex rS Amygdala odkYa&muf\/ Amygdala

wGif Action Potential jzpfonfhtcg Amygdala onf Nuclei Accumbens odkY Action Potential

qufvufjzpfay: aponf/ Amygdala onf OD;pGm VTA odkY Action  Potential ydkYvTwfonf/

VTA u Nuclei Accumbens udk Action Potential jzpfaponf/ Amygdala onf Nuclei

Accumbens ESifh wdkuf½dkufqufoG,fxm;jcif;r&Sd/ (Amygdala onf Hyopthalamus, Thalamus

\ tay:ydkif;twGif;&Sd Dorsal Medial Thalamus ESifh Thalamic Reticular Nucleus wdkYESifh

csdwfquf\/ Thalamic Reticular Nucleus onf Frontal Cortex rsm;rS t0ifvrf;om&SdNyD;

4if;rS Frontal Cortex rsm;odkY txGufvrf;aMumif;ryg&Sdonfh wpfckwnf;aom Thalamic Nucleus

jzpfonf/ Dorsal Medial Thalamus onf Amygdala rSvmaom Input Action Potential



320

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

ESifh Olfactory Cortex rSvmaom Action Potential rsm;udk Prefrontal Cortex ESifh Limbic

pepfrsm;odkY ay;ydkYonf/

xdktcg Nuclei Accumbens onf Dopamine xkwfvTwfí Basal Ganglia ESifh

Prefrontal Cortex wdkYudk EdI;aqmfxm;onf/ Prefrontal Cortex \ Orbito Cortex wGif Action

Potential ydkvQHxGufay:rIjzpf&m 4if; Action Potential onf Hypothalamus odkY0if\/

Hypothalamus wGif Action Potential jzpfí Hypothalamus u Pituitary Gland odkY Actoin

Potential jzpfap\/ Pituitary Gland ESif h tjcm; Neurotransmiter Gland rsm;u

t&ufaomufol jzpfEdkifaom tjyKtrltopfrsm;twGuf vdktyfonfh Neurotransmitter rsm;

xkwfvkyfay;\/  Hypothalamus onf Mammillothalamic Tract rSwpfqifh Thalamus odkY

Action Potential jzpfaponf/ Thalamus rS Action Potential onf Primary Motor Cortex

wGif Action Potential jzpfaponf/ xdkrSwpfqifh Action Potential jzpfvQif Primary Motor

Cortex onf Thalamus \ Relay Nuclei rSwpfqifh Cerebellum udk qufoG,fonf/

Cerebellum onf Proprioceptor rsm;rS pOfqufrjywf ay;ydkYaeaom [efcsufESifh position

owif; tcsuftvufrsm;udk &&Sdaeonf/ Primary Motor Cortex rS vIyf&Sm;vdkaom

taetxm;ud kvnf;aumif;? [efcsufESi f h Position qdki f&mtcsuftvufrsm;ESi f h

wGJzufumwGufcsufNyD; t&ufaomufol topfjyKvkyfrnfh tjyKtrltwGuf [efcsufESifh Position

rsm;udk wGufcsufay;um Midbrain &Sd Peduncles rsm;rS wpfqifh Thalamus \ Relay Nuclei

odkY jyefumydkY\/  Thalamus wGif Action Potential jzpfay:rIudk Basal Ganglia \ Substantia

Nigra onf Putamen, Lateral Globus Pallidus & Medial Globus Pallidus wdkYESifh twl

yl;wGJ tvkyfvkyfum Thalamus wGif Action Potential rsm;jzpfaponf/ Thalamus wGif Action

Potential jzpfvQif Cerebellum rS ay;ydkYvdkufaom Action Potential rsm;onf Primary Motor

Cortex xHodkY a&mufonf/ Primary Motor Cortex onf 4if;jynfhpHkonfh owif;tcsuftvuf

rsm;udk Thalamus udkjzwfí Midbrain rSwpfqifh Pons ESifh Medulla Oblongata wdkYudk

jzwfoef;um Spinal Cord rS wpfqifh qdkif&m t*Fgtpdwftydkif;rsm;odkY Action Potential

ay;ydkYonfhtcg qdkif&mt*Fgtpdwftydkif;rsm; vIyf&Sm;um t&uform;onf um,uH? 0pDuH?

raemuH vkyfief;wdkYudk vkyfEdkifvmonf/ odkYjzpfí rlvuaeYpOf t&ufwpfykvif; aomufaeaom

t&uform;onf ypöKyÜefwGif t&ufykvif;0ufom &&Sdonfh tcg EIwfrSjzpfap? udk,fjzifhjzpfap

trlt&m tm;jzifh rESpfoufyHk rauseyf yHkrsm;udk jyKvkyfEkdifjcif;jzpfonf/ t&uform;onft&uform;onft&uform;onft&uform;onft&uform;onf
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þtjyKtrludk jyKvkyfjcif; r[kwf/ e*dkaomufjrJaomufcJhaom twdwftawGY tMuHKjzpfonfhþtjyKtrludk jyKvkyfjcif; r[kwf/ e*dkaomufjrJaomufcJhaom twdwftawGY tMuHKjzpfonfhþtjyKtrludk jyKvkyfjcif; r[kwf/ e*dkaomufjrJaomufcJhaom twdwftawGY tMuHKjzpfonfhþtjyKtrludk jyKvkyfjcif; r[kwf/ e*dkaomufjrJaomufcJhaom twdwftawGY tMuHKjzpfonfhþtjyKtrludk jyKvkyfjcif; r[kwf/ e*dkaomufjrJaomufcJhaom twdwftawGY tMuHKjzpfonfh

t&uf wpfykvif;onf t&uform;\ tjyKtrltwGuf taMumif;w&m;jzpfonf/ t&uf wpfykvif;onf t&uform;\ tjyKtrltwGuf taMumif;w&m;jzpfonf/ t&uf wpfykvif;onf t&uform;\ tjyKtrltwGuf taMumif;w&m;jzpfonf/ t&uf wpfykvif;onf t&uform;\ tjyKtrltwGuf taMumif;w&m;jzpfonf/ t&uf wpfykvif;onf t&uform;\ tjyKtrltwGuf taMumif;w&m;jzpfonf/ tu,fí

t&uform;onf xdkaeYtzdkYaomufaeus twdkif; t&ufwpfykvif; aomuf&vQif EIwftrlt,m

udk,ftrlt,mrsm;jzifh tjyKtrludkvkyf&ef tcGifh tvrf;r&Sdacs/ tjcm;aom taMumif;w&m;rsm;

aMumifhom tjyKtrlopfrsm;udk vkyfaumif; vkyfayvdrfhrnf/ odkYaomf t&ufwpfykvif;[laom

twdwfu tawGYtMuHKESif hywfoufí rnfonfh tjyKtrltopf vIyf&Sm;rItopfrsm;

jyKvkyfzG,f&mr&Sd/

odkYjzpfí tajctaeopf (uHoHk;yg;) topfrsm;udk jzpfapaom taMumif;w&m;onf

twdwfu tawGYtMuHKrsm;yif jzpfayonf/ tu,fí twdwfu tawGYtMuHKxufydkí &vQif?

Oyrm - aeYpOfaomufaeus t&ufwpf ykvif;rS ESpfykvif;&cJhvQifvnf; aysmf&TifrIqdkaom

pdwfvIyf&Sm;rIaMumifh tjyK trlopfrsm; jyKayvdrfhOD;rnf/ tu,fí twdwfumvwGif tawGYtMuHK

r&Sdygu odkYr[kwf t&ufaomufcJhjcif; tusifhr&Sdygu 4if;taMumif;w&m;ESifh ywfoufí

qufpyfum jzpfay:Edkifonfh tusdK;w&m;jzpfonfh trlt&m opfrsm; (uHtopfrsm;)

xyfrHjzpfvmp&mr&Sdacs/ odkYjzpfí jyóem[laom topfjyKrlrIrsm;? tjyKtrltopfrsm; odkYr[kwf

uHtopfrsm;udk jzpfapaom taMumif;w&m;rSm twdwf\ tawGYtMuHKrsm;yifjzpfayonf/

twdwftawGY tMuHK [lonf ypöKyÜefrSvmonfjzpf&m ypöKyÜefwGif qifjcifum aexdkifEdkifvQif

aemufxyf uHtopfrsm;? tjyKtrlopfrsm; jzpfvm&ef tcGifhtvrf; r&Sdawmhacs/

twdwftawGYtMuHKqdk&mwGif emrfjzpfaom onmPu©Ëm? rSwfom; xm;aom oabm

&Sdonf/ qdkvdkonfrSm vlwdkY\ tawGYtMuHKrsm;udk NDA zGJY pnf;yHktjzpf rSwfom;xm;avh&Sdonfudk

qdkvdkjcif;jzpfonf/ 4if;wdkYudk twdwf tawGYtMuHKrsm;[k qdkvdkonf/ xdkrSwfom; zGJYpnf;xm;aom

NDA rsm;onf ypöKyÜeftawGYtMuHKaMumifh topfjzpfvmaom NDA rsm;ESifh Orbitofrontal

Prefrontal Cortex wGif ,SOfxdk;pl;prf;onfhtcg Action Potential onf qufíjzpfapygu

tjyKtrlopfrsm; jzpfaernfyifjzpfonf/ Action Potential jzpfay:jcif; r&Sdap&ef twdwftawGY

tMuHKrsm;\ Action Potential udk acszsufypfEdkifvQif ydkvQH Action Potential r&Sdawmh/

Orbitofrontal Prefrontal Cortex rS ydkvQHíxGufvmaom Action Potential onf Amygdala

odkY a&mufonfESifh tawGYtMuHKopfrsm; qufwdkuf jzpfapawmhonfudk owdjyK&efvdkonf/

wm;ír&aom pOfqufrjywf tMum;r&SdjzpfpOfjzpfonf/ wm;qD;Ed kifonfhae&monf

Orbitofrontal Prefrontal Cortex wGif ,SOfxdk; pl;prf;onfhtcg ydkvQH Action Potential
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xGufrvmap&efjzpfonf/ vuf&Sd ypöKyÜeftawGYtMuHKonf ydkvQH Action Potential rjzpfap&ef

vHkavmufjcif; r&SdvQif Long Term rSwfÓPfwGif twlodrf;xm;aom tjcm; NDA rsm;rS

taxmuftuljyK&efvdkonf/ 4if;taxmuftuljyK NDA rsm;onf ynm[k qdktyfaom

rSefuefaom A[kokwrsm;jzpfayonf/ ynmqkdonfrSm Universal Truth rsm;udk qdkvdkonf/

Polyversal Truth qdkvQif ydkírSefuefonf/ tjrJrSefuefaeaom oabmw&m;rsm;onf

Polyversal Truth rsm;yifjzpfonf/

tu,fí Long Term Memory wGi f Polyversal Truth ac: tjr Jr Se f

uefonfhtaMumif;w&m;rsm; rsm;rsm;awGYMuHK&,lodrf;qnf;xm;Edkifygu Orbitofrontal Prefrontal

Cortex wGif twdwftawGYtMuHKwpfckESifh ypöKyÜeftawGYtMuHK wpfckwdkY NDA csif;,SOfxdk;Mu&mwGif

ydkvQHvmEdkifonfh Action Potential acszsufí Polyversal Truth NDA rsm;udkyg Hippocampus

rSwpfqifh Orbitofrontal Prefrontal Cortex odkY ay;ydkYjcif;jzifh 4if; Polyversal Truth rsm;rS

&vmaom Action Potential rsm;onf ydkvQH Action Potential rsm;udk ausysufapum

Orbitofrontal Prefrontal Cortex rS Action Potential xGufjcif; r&SdEkdifawmhacs/

Orbitofrontal Prefrontal Cortex rS Action Potential rxGufvQif Amygdala wGif

Action Potential jzpfay:jcif;r&SdEkdif/ xdkodkYrjzpfay:ygu aemufxyftjyKtrl topf odkYr[kwf

uHtopfjzpfvm&ef r&Sdawmhacs/ odkYjzpfí a&&SnfrSwfÓPfwGif Polyversal Truth &Sd&efonf

ta&;ygqHk;jzpfvmonf/ twdwftawGYtMuHKrsm;onf MuHKcJhNyD;jzpfonf/ 4if;wdkYudk wm;qD;&ef

rvG,fulacs/ 4if; twdwftawGYtMuHKrsm;udk Reference [kac:onf/

twdwftawGYtMuHKrsm;twdwftawGYtMuHKrsm;twdwftawGYtMuHKrsm;twdwftawGYtMuHKrsm;twdwftawGYtMuHKrsm; Past Reference

twdwftawGYtMuHKrsm;qdkonfrSm MuHKawGYcJhzl;orQudk qdkvdkonf/ Oyrm aiGwpfodef;

&,lzl;ol\ twdwftawGYtMuHKonf aiGwpfodef;&zl;jcif; jzpfonf/ xdkol aiGwpfodef;&onfh

tcsdefwGif 4if;\ a&&SnfrSwfÓPfü &&SdcJ honfh yrmPudkyg rSwfwrf;wifNyD;jzpf\/

xdkodkYrSwfwrf;wifxm;onf NDA zGJYpnf;yHkonf aemufxyf tvm;wltawGYtMuHKjzpfonfh

aemufxyf aiG&&SdonfESifh aiG&&SdrItopfonf ypöKyÜeftawGYtMuHKjzpfvmonf/ ypöKyÜef

tawGYtMuHKwGif wpfodef;&&Sdum wpfodef;rSef;xm;onfjzpfvQif rSef;xm;ovdk &&Sdonfjzpfí

xl;jcm;onfh tjyKtrlopf jzpfvm&efr&Sd/ odkYaomf rSef;xm;onfrSmwpfodef; &vmonfrSm

wpfodef;rujzpfvQif pdwfvIyf&Sm;rIjzpfrnf/ ypöKyÜeftawGYtMuHKonf twdwftawGYtMuHKESifh
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rwlvQif pdwfvIyf&Sm;rIjzpfrnf/ Orbitofrontal Prefrontal Cortex wGif Action Potential rsm;

EdIif;,SOfonfhtcg Action Potential ydkvQHxGufvmrnf/ 4if;onf Amygdala wGif qufíjzpfay:

onf/ xdkrS pí tjyKtrlopfrsm;jzpfvmonf/ þodkYrSef;xm;onfht&mrsm;udk Reference

[kac:onf/ Reference qdkonfrSm vlwdkY\ arQmfrSef;xm;csufrsm;udk qdkonf/ arQmfrSef;xm;onf

rsm;udk avmbudkjzpfapaom taMumif;w&m;[k ac:onf/ arQmfrSef;xm;onfrsm;onf

jzpfcsifonfrsm; vdkcsifonfrsm; jzpfonf/ tu,fí arQmfrSef;xm;onfrsm;onf aumif;rGefaom

t&mrsm;udk jzpfaponfh ukodkvfrsm;? ukodkvftvkyfrsm;jzpfygu 4if;uJhodkY arQmfrSef; xm;onf

rsm;udk qE´udkjzpfapaom taMumif;w&m;rsm;[kac:onf/ avmb udk jzpfapaomavmb udk jzpfapaomavmb udk jzpfapaomavmb udk jzpfapaomavmb udk jzpfapaom

taMumif;w&m;udk taMumif;w&m;udk taMumif;w&m;udk taMumif;w&m;udk taMumif;w&m;udk Negative Reference [kac:NyD; qÉudk jzpfapaom taMumif;w&m;rsm;udk[kac:NyD; qÉudk jzpfapaom taMumif;w&m;rsm;udk[kac:NyD; qÉudk jzpfapaom taMumif;w&m;rsm;udk[kac:NyD; qÉudk jzpfapaom taMumif;w&m;rsm;udk[kac:NyD; qÉudk jzpfapaom taMumif;w&m;rsm;udk

Positive Reference [kqdkonf/[kqdkonf/[kqdkonf/[kqdkonf/[kqdkonf/

Negative Reference ac: avmbud k jzp fapaom taMumif;w&m;onf

odyÜHenf;t&MunfhvQif Orbitofrontal Prefrontal Cortex wGif jzpfay:aom Action Potential

jzpfonf/ Orbitofrontal Prefrontal Cortex wGif Action Potential rjzpfay:vQif avmb

rjzpf vmawmh[k qdkEdkifonf/ avmbudk jzpfapaom taMumif;w&m;onf Negative Reference

jzpfonf/ Negative Reference wdkYonf twdwftawGYtMuHK rsm;ay:wGif rsm;pGm rSDwnfaeonf/

twdwftawGYtMuHKudkrSDí Negative Reference rsm;jzpfvmMuonf/ twdwftawGYtMuHKudkrSDí

Reference wnf&mwGif a&&SnfrSwfÓPfü Polyversal Truth rsm;&Sdygu xdk Reference onf

Positive Reference jzpfvmEdkifonf/ a&&SnfrSwfÓPfwGif Polyversal Truth rsm; r&Sdygu?

enf;yg;ygu Reference wdkYonf Negative Reference jzpfvmacs rsm;awmhonf/ odkYjzpfí

Polyversal Truth rsm;onf Reference wnf&mwGif Positive Reference jzpfvmap&ef

vnf;aumif;? tu,fí Negative Reference jzpfoGm;onfhwdkifatmif Orbitofrontal

Prefrontal Cortex odkY ypöKyÜeftawGYtMuHK a&mufvmí EdIif;,SOfpl;prf;onfhtcgwGifvnf;

ydkvQHjzpfay:vmEdkifonfh Action Potential udk acszsuf&ef tcGihftvrf; xyfí&ayonf/ odkYjzpfí

Polyversal Truth rsm;onf avmbudkjzpfapaom Negative Reference wdkYudk wm;qD;&ef

tcGifhta&; (2)Mudrf &ayonf/ Polyversal Truth enf;yg;vQifrl avmbjzpfay: &ef

ajrBuD;vufcwfrvGJ[k qdkEkdifonf/ xdkYaMumifh Polyversal Truth rsm;udk avhusihf&,ljcif;onf

vlwdkif;\ oEÅmefwGiftvdkvdkjzpfwnfvmonfr[kwf/ avhusifh,l&efvdk\/ udk,fwdkifavhusifh,lrS

&Edkifayonf/ Polyversal Truth rsm;udk udk,fwdkifavhusifh&,ljcif;onf ynma&;jzpfonf/
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Polyversal Truth

Polyversal Truth rsm;udk erlemMunfhrnf/ ]]olwpfyg;\ypönf; cdk;,ljcif; onfraumif;}}

[kqdkxm;aom tcsuftaMumif;t&monf Polyversal Truth jzpfonf/ tjrJwrf;ae&mra&G;

rSefuefaeaom tcsufjzpfonf/ ]]olwpfyg; toufudk owfjcif;onf raumif;}}

qdkonfhtcsufonfvnf; twlwlyif jzpfonf/ ]]olwpfyg;tm; xdcdkufatmif jyKrlajymqdkjcif;

MuHpnfjcif;onf raumif;}} qdkonfrSmvnf; Polyversal Truth yifjzpfonf/ ]]t&ufaopm?

rl;,pfaq;0g; aomufpm;oHk;pGJjcif;onf usef;rma&;udk xdcdkufaponf}} qdkonf rSmvnf;

Polyversal Truth yifjzpfonf/  4if;uJhodkYaom Polyversal Truth rsm;udk a&&SnfrSwfÓPfwGif

&Sdae&efvdktyfayonf/  4if;todrsm;udk a&&Snf rSwfÓPfwGif &,l&mü (1) qifjcifoHk;oyfjcif;

(2) ½IjrifoHk;oyfjcif;? (3) usdK;aMumif;qifjcifjcif;? (4) a0zefydkif;jcm;pOf;pm;jcif;wdkYudk

udk,fwdkifudk,fus tqifhqifhvkyfudkifNyD;aemuf (5) ,HkMunfpGmvufcH&ef qHk;jzwfjcif;onf ydkvQH

Orbitofrontal Prefrontal Cortex Action Potential rsm;udk acszsuf&mwGif toHk;usonf/

Negative Reference rsm;rjzpfvmap&ef oHk;oyf&mwGifvnf; toHk;wnfhonf/ Positive

Reference rsm;wnfaqmuf&mwGifvnf; toHk;0ifonf/

tu,fí Polyversal Truth rsm;udk tjcm;olrsm;ajymí Mum;½Hkjzifhom odxm;

odrf;xm;ygu vufawGY Orbitofrontal Prefrontal Cortex Action Potential rsm;udk

xdef;odrf;&mwGif atmifjrif&ef cufcJayvdrfhrnf/ Negative Reference rsm; rjzpfvmap&ef

tm;enf;ayvdrfhrnf/ Positive Reference rsm; wnfaqmuf&ef ra&&mvSay/

Negative Reference ESifh vlYywf0ef;usifwGif aejcif;ESifh vlYywf0ef;usifwGif aejcif;ESifh vlYywf0ef;usifwGif aejcif;ESifh vlYywf0ef;usifwGif aejcif;ESifh vlYywf0ef;usifwGif aejcif;

vlYywf0ef;usifwGif aexdkifaeoa&GU Negative Reference rsm;a&SmifvTJ ír&atmif

jzpfwnfaernfjzpfonf/ vdkcsifonfrsm;onf vlYywf0ef;usifwGif aevQif a&&SnfrSwfÓPfwGif

tvdktavsmufjzpfwnfvmonf/ (1) tjcm;ol rsm; ywf0ef;usif&Sdvlrsm;xHrS Mum;&orQ? od&orQ?

jrif&orQ tm;vHk;onf rodvdkuf&bJ (Subconcious) rdrd\ Reference rsm;jzpfvmonf/ xdk

Reference rsm;rS tcsdKUonf Positive Reference jzpfvmMuouJhodkY trsm;pkonf Negative

Reference omjzpfoGm;Muonf/ vlrsm;ESifhaexkdif&if; rdrdxHwGif Negative Reference

rsm;&Sdvmonf/ (2) aeYpOfvkyfaom vkyfief;rsm;jzpfonfh 0rf;pm&SmazG&mwGif MuHKawGY&onfh

tawGYtMuHKrsm;rSvnf; Reference rsm; &jyefonf/ wpfyg;olrsm;xHwGif tvkyfvkyfonfjzpfap?
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rdrdudk,fydkifvkyfief; vkyfonfjzpfap arQmfrSef;csufrsm;wGif Negative Reference ESifh Positive

Reference a&m>yef;íaeayonf/ a&SUwGifoHk;cJhaom OyrmudkMunfhvQif aiGwpfodef; &&ef

rSef;xm;aomol\ rSef;xm;csufonf aiGwpfodef;&ap&ef rSef;xm;jcif; jzpfonf/ xdkodkY

rSef;xm;jcif;onf 4if;\ Negative Reference jzpfonf/ Oyrm aiGwpfodef;onf vpmvnf;

jzpfEkdifonf/ udk,fydkifvkyfief;rS tjrwftpGef;vnf; jzpfEdkifonf/ xdkarQmfrSef;xm;csufonf

xdkyk*d¾Kvf\rSwfÓPfwGif Reference tjzpf odkrSD;xm;NyD;jzpfonf/ aiGwpfodef;[lí NDA

zGJYpnf;yHkjzifh a&&SnfrSwfÓPfwGif odrf;qnf; (onmu©Ëm)rSwfom;xm;NyD;jzpfonf/

aiG&&Sdvmaomtcg (1) rSef;xm;onfhtwdkif; wpfodef;&vQif (2) rSef;xm;onfxuf

avsmh&vQif? (3) rSef;xm;onfxuf ydk&vQif[lí tajctae (3)rsdK;&Sdonf/

(1) rSef;xm;onfhtwdkif; ,ckvuf0,f&&SdNyDqdkygpdkY/ rsufpdjzifhjrif&aom aiGwpfodef;\

½lyg½Hkonf Orbitofrontal Prefrontal Cortex odkYa&mufum Orbitofrontal Prefrontal Cortex

wGif; a&&SnfrSwfÓPfwGif&Sd arQmfrSef;xm;onfh Reference ESifh ,SOfxdk;í pl;prf;jcif;(oEÅD&P)onf

vQyfppf Action Potential csif; ,SOfxdk;aygif;EIwf jcif;yifjzpf\/ xdkjzpfpOfwGif arQmfrSef;xm;onfh

wpfodef;udk,fpm;jyK Action Potential wdkYonf wlnDaom "mwkvQyfppfyrmPudk ay;onfjzpfí

ausoGm;onf/ Balance Out or Cancel Out jzpfoGm;onf/ Orbitofrontal Prefrontal Cortex

wGif Action Potential rsm; ausoGm;í aemufxyf Action Potential rjzpfawmh/ xdkYaMumifh

Orbitofrontal Prefrontal Cortex onf Amygdala udk Action Potential rjzpfay:apawmh/

þodkYjzpfvQif Further Action ac: aemufxyfvIyf&Sm;rI jzpfay:Edkif&ef tajctae ray;awmhacs/

xdkyk*d¾Kvfonf arQmfrSef;xm;onfh Reference twdkif; &&SdonfhtwGuf xdkudpöESifhywfoufí

um,uH? 0pDuH? raemuH topfwdkY jzpfay:jcif;r&Sdacs/

(2) wGif arQmfrSef;xm;onfxuf avsmhí &cJhvQif Orbitofrontal Prefrontal Cortex

wGif ypöKyÜefESifh twdwf tawGYtMuHK ESpfckudkEdIif;,SOfonfhtcgwGif arQmfrSef; xm;onfhwpfodef;udk

udk,fpm;jyKonfh Action Potential ESifh wpfodef;atmuf avsmhaom Action Potential wdkY

EdIif;,SOfpl;prf;vQif ydkvQHaom vQyfppf"mwk ajymif;vJrIonf &SdaeayOD;rnf/ 4if;ydkvQH Orbitofrontal

Action Potential onf Amygdala ESifh qufvufí Action Potential jzpfay:aprnf/ xdkYaMumifh

arQmfrSef;onfxuf avsmh&vQif xkdyk*¾dKvfonf um,uH? 0pDuH? raemuH topfrsm; xyfí

jzpfacsOD;rnf/ vlYtodkif;t0dkif;wGif aeonfhtwGuf &oifhonfxuf avsmhí&onfudk

ajymrSjzpfawmhrnfjzpfí tenf;qHk; 0pDuHtjzpf jzpfvmawmhrnfudk awGY&onf/ tu,fí
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aiGa&;aMu;a&;udpörsm; vHk;0ywfoufrIr&SdvQif Oyrm awmausmif;ocFef;ae bkef;awmfBuD;

wpfyg;jzpfcJhrSom þudpörsdK;rsm; jzpfay:p&m ywfoufp&m r&Sdjzpfrnf/ vlYywf0ef;usifwGif

aeaeorQ umvywfvHk; aiGaMu; udpörsm;ESifh xdpyfaeorQ umvywfvHk; OyrmygouJhodkY

arQmfrSef;xm;onfxuf avsmhenf;onfhtajctaersm; MuHKawGYcJhvQif rnfolrqdk uHtopfrsm;

jzpfay: aeOD;rnfjzpfonf/ odkYjzpfí uHtopfrsm;udk rjzpfapvdkygu arQmfrSef;csuf r&Sd&ef

vdkayonf/ arQmfrSef;csuf Reference wGif Negative Reference rsm;udk omqdkvdkonf/ Positive

Reference rsm;uvnf; uHtopfrsm;udkjzpfaponf/ Positive Reference onf qE´udk

jzpfapaom taMumif;w&m;jzpfonf/ Oyrm vSL'gef;&ef aiGwpfodef; pkaqmif;rnf[k

arQmfrSef;xm;jcif;onf Positive Reference jzpf\/ xdkaiGwpfodef; pkaqmif;rdvmap&ef

qÉjzpfay:vmonf/ xdkqÉ (Desire)onf Motivation ac: wufMuGrIudk jzpfay:aponf/

xdkYaMumifh vSL'gef;&ef aiGwpfodef; &apzdkY wufMuGpGm vIyf&Sm;vkyfudkifEdkifvmonf/ þodkY wufMuGpGm

vIyf&Sm;vkyfudkifjcif;udk Positive Motivation [kac:onf/ odkYaomf arQmfrSef;xm;ouJhodkY

aiGwpfodef;udk vdktyfaom umvtwGif; pkaqmif;í r&ygu 4if; Positive Reference jzpfaom

vSL'gef;&ef aiGwpfodef; pkrdap&ef arQmfrSef;xm;jcif;onf Negative Reference jzpfoGm;Edkifay

onfudk owdjyK&ef vdkonf/ 4if;udk y|mef;ygVdawmfwGif ]]yk&drmyk&drm ukovm"r®m? yOödrmeH

yOödrmeH tukovmeH "r®meH auoOöd Oyedó,ypöa,e ypöa,m}} [k a[m Mum;xm;NyD;jzpfonf/

tu,fíarQmfrSef;xm;aom umvtwGif;wGifyif arQmfrSef;xm;onfh aiGwpfodef;xuf

ydkí pkaqmif;&&Sdygu 0rf;ajrmufjcif;[lonf pdwfvIyf&Sm; rIjzpfonf/ xdk0rf;ajrmufjcif;udk

cHpm;&onfhtcg Synapse rsm;wGifjzpfay:aom Dopamine yrmPonf jrifhwufvmonf/

4if;yrmPudk a&&SnfrSwfÓPfu rSwfwrf;wifxm;onf/ þodkY Dopamine jrifhwufvmrIudk

jyify½IaxmifhrS MunfhvQif 0rf;ajrmuf0rf;om yDwdjzpfaecsdefjzpfonf/ a&S&nfrSwfÓPfwGif

rSwfwrf;wif (onmu©Ëm)onf Reference jyefjzpfjyefonf/

aemufwpfMudrfvSL'gef;&ef pkaqmif;onfhtcg ,cifavmufrQ rpk aqmif;EdkifvQif 4if;

Reference onf Negative Reference tjzpf jyeftvkyfvkyf um Orbitofrontal Prefrontal

Cortex wGif Action Potential vufusefjzpfapNyD; Amygdala wGifyg Action Potential

jzpfay:apayOD;rnf/ Amygdala wGif Action Potential jzpfvQif uHtopfrsm; xyfrHjzpfay:

jyefonf/ xkdYaMumifh Reference rsm;onf avmbudkjzpfaponfudk awGY&onf/
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Reference rsm;udk enf;trsdK;rsdK;jzifh &vmEdkifonf/ vlrsm;Mum;wGif twlwuG

aexdkifMuojzifh tjcm;olrsm; a&cJrkefYpm;aeonfudk jrifvdkuf½HkrQ jzifh xdka&cJrkefYudkpm;&jcif;onf

tvdktavsmufyif jrif&ol\ rSwfÓPfwGif Reference jzpfvm\/ wjcm;olrsm;

tdrfaumif;rsm;wGif aexdkifMuonfudk awGYvdkuf½HkrQjzifhvnf; 4if; tdrfaumif;rsm;wGif aejcif;onf

jrif&ol\ rSwfÓPf wGif pum;wpfvHk;rQ em;raxmif? rajym&ygbJ Reference jzpfvm\/

tjcm;ol rsm; um;aumif;pD;aeMuonfudk awGY½HkrQjzifh xdkudpöwdkYonf jrifawGY&ol\ Reference

rsm;jzpfvmonf/ jrif&? Mum;&? ½SL&orQwdkYonf rdrdudk,fwdkif jyKaeonfrSmr[kwfaomfvnf;

rdrd\tm½HkcHt*Fgrsm;jzpfaom tm,we (5)yg; rS olYtvkyfolvkyfum (tm&r®Pwyfum)

Reference jzpfvmapjcif;jzpfonf/

½lyg½HkudkawGYvQif pu©K0w¦K pu©Kyom'? pu©m,we onf olYtvkyf olvkyfum tm&r®P

wyfavawmhonf/ ½lyg½H kud k awGY&í pu©m,werS tm&r®Pwyfaom xdktm½H kud k

&,ljcif;jzpfpOfonf rdrdtpdk;&aomjzpfpOf r[kwf/ tvdktavsmufjzpfpOfjzpfonf/ Ak'̈tjrifudk

ESpfaygif; (2500)ausmf onfhtcg odyÜH½IaxmifhrS awGYcGifhodcGifh&jyefonf/ tvm;wlyif tjcm;aom

tm½Hkrsm;ukd tm,we rsm;u tvdktavsmuf,lonfhtcg twdy&dwåm? y&dwåm? r[EÅmESifh

twdr[EÅm tm½Hkrsm;wGif 0ka|mpdwfjzpfonftxd jzpfapum y&dwåm½Hkrsm;wGif twDwb0if

(9)csuf&onf/ y&dwåm½Hktxd tm;aumif;rI twdkif;twm&Sdaom tm½Hk (5)yg; toD;oD;onf

qdkif&m'Gg&rsm;rS 0ifa&mufum qdkif&mrSwfÓPftoD;oD;wGif onmu©EÅm emrfpdwfjzpfay:um

rSwfwrf;wifí NDA zGJYpnf;yHkrsm;tjzpf Reference jzpfvmonf/ vlrsm;Mum;wGifaeaeorQ

umvywfvHk; þodkYyifjzpfaeayrnf/ a&SmifvTJ&efcufcJvSonf/ tm½Hkenf;onfh awmausmif;ocFef;

rsm;wGif Reference jzpfrIavsmhenf;Edkifayonf/ odkYaomf awmwGif;wGif vlrsm;pGmESifh

aexkdifjyefvQifvnf; Reference rsm; jzpfaeayOD;rnf/ wpfOD;wnf;aexdkifonfh vlYywf0ef;usif

rsdK;wGifrSom Reference jzpfrI tvGefenf;yg;ayvdrfhrnf/

Reference enf;vQif odkYr[kwf Reference rsm; xyfrHrjzpfvQif avmb xyfrHjzpfay:&ef

tcGifhtvrf;enf;rnf/ &SdNyD;aom Reference rsm;onf jyefNyD; zsufír&/ 4if; Reference

qdkif&mtaMumif;rsm;udk rpOf;pm;rSomvQif wjznf;jznf; arS;rSdefvmEdkifonf/ odkY&mwGif

onmu©EÅmpdwfjzpfum vufcH&&SdNyD;aom NDA zGJYpnf;yHkwdkYonf rMumcP jyefí rpOf;pm;

jzpfonfhwdkifatmif ESpfaygif; (40)(50)cefYyif wnf&SdaeMuayonf/ odkYjzpfí zsufírvG,faom

Reference ta[mif;rsm;udk xdef;ausmif;Ekdif&efom &Sdawmhonf/ Reference qdkaom
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arQmfrSef;csufonf a&&SnfrSwfÓPfwGif zGJYpnf;rSwfom;xm;aom NDA rsm;jzpfonf/ 4if;wdkYonf

tm½Hkopfr0ifrcsif; tvkyfrvkyf/ tm½Hk topf0ifa&mufvmonfhtcsdefrSom 0ifa&mufvmaom

tm½HkopfwdkYESifh qdkif&mtm½Hka[mif; Reference rsm;onf Hippocampus rSwpfqifh Orbitofrontal

Prefrontal Cortex odkY a&muf&Sdvmjcif;jzpfonf/ Orbitofrontal Prefrontal Cortex udk Working

Memory [kac:onf Orbitofrontal Prefrontal Cortex wGif tm½HkopfESifh tm½Hka[mif; rsm;udk

twlwuG ,SOfxdk;um pl;prf;jcif;jzpfonf/ xdkodkY pl;prf; (oEÅD&P) &mwGif twdwftm½Hk

Reference ESifh ypöKyÜef tm½HktopfwdkYtm; udk,fpm;jyKaom NDA rsm;wGif Action Potential

rsm; jzpfay:apjcif;jzifh ocFsmenf;tm;jzifh ppfaq;jcif;jzpfonf/ twdwftm½Hk Reference ESifh

ypöKyÜeftm½HkopfwdkY\ Action Potential Frequency yrmPrsm; rwlnDcJhvQif 4if;,SOfxdk;

pl;prf;jcif;jzpfpOfrS Action Potential qufvuf&Sdaeum 4if; Action Potential onf Amygdala

wGif Action Potential jzpfay:aponf/ þodkYaom EdIif;,SOfpl;prf;rIjzpfpOfudk oEÅD&P [kac:onf/

EdIif;,SOfpOf;pm;rIrS Action Potential xGuf&SdvmvQif um,uH? 0pDuH? raemuH topfrsm;

jzpfvmonfudk &nfnTef;í Orbitofrontal Prefrontal Cortex rS Action Potential

xGufvmonfudk qHk;jzwfcsufonf[k wifpm; ajymqkdonf/ qHk;jzwfcsufcs íom xdkum,uH?

0pDuH? raemuHtopfrsm;udk vkyfonf[kxifí Orbitofrontal Prefrontal Cortex wGif Action

Potential jzpfjcif;udk qHk;jzwfcsufcsjcif;[k odxm;Mujcif;jzpfonf/ y&rw¦jzpfpOfwGif qHk;jzwfcsuf

csjcif;r[kwf/ Orbitofrontal Prefrontal Cortex wGif twdwftm½Hk wGif twdwftm½Hk wGif twdwftm½Hk wGif twdwftm½Hk wGif twdwftm½Hk Reference

ypöKyÜeftm½Hk opfwdkYtm; ,SOfxdk;pl;prf;&mrS rnDrQrIaMumifh? odkYr[kwf arQmfrSef;ouhJodkY jzpfrvmíypöKyÜeftm½Hk opfwdkYtm; ,SOfxdk;pl;prf;&mrS rnDrQrIaMumifh? odkYr[kwf arQmfrSef;ouhJodkY jzpfrvmíypöKyÜeftm½Hk opfwdkYtm; ,SOfxdk;pl;prf;&mrS rnDrQrIaMumifh? odkYr[kwf arQmfrSef;ouhJodkY jzpfrvmíypöKyÜeftm½Hk opfwdkYtm; ,SOfxdk;pl;prf;&mrS rnDrQrIaMumifh? odkYr[kwf arQmfrSef;ouhJodkY jzpfrvmíypöKyÜeftm½Hk opfwdkYtm; ,SOfxdk;pl;prf;&mrS rnDrQrIaMumifh? odkYr[kwf arQmfrSef;ouhJodkY jzpfrvmí

Action Potential xGufvmjcif;omjzpfonf/ xGufvmjcif;omjzpfonf/ xGufvmjcif;omjzpfonf/ xGufvmjcif;omjzpfonf/ xGufvmjcif;omjzpfonf/ 4if; Action Potential onf Amygdala wGif

Action Potential jzpfay:apaomaMumifh um,uH? 0pDuH? raemuH topfrsm; jyKrd&jcif;udk

owdjyK&efvdkonf/

þae&mwGif um,uH? 0pDuH? raemuH topfrsm;aMumifh tusdK;w&m;rsm;jzpfvmum

oHo&mrqHk;Ekdifjzpf&onf/ 4if;uJhodk Y oHo&mr&Snfvdkygu topfrsm;udk rjyKrdap&ef

enf;vrf;&SmvQif (1) Reference rsm;udk topf topfwdkYrjzpfap&ef aexdkifjcif;? (2) &SdNyD;aom

Reference ta[mif;rsm;aMumifh jzpfvmEdkifonfh Orbitofrontal Prefrontal Cortex Action

Potential rsm;udk rnfonfhenf;jzifh acszsufavsmhenf;aprnfudk enf;vrf;&Smum aqmif&Gufjcif;?

(3) ypöKyÜeftm½Hk opfrsm;0ifvmvQif twdwf Reference rsm;tvkyfvkyf&ef rjzpfEdkifjcif;aMumifh

Orbitofrontal Prefrontal Cortex Action Potential rjzpfay:Edkifjcif; ponfh enf; (3)enf;udk

awGY&rnf/
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trSwf (1)wGif vlwdkYESifhraebJ vlrJhywf0ef;usifwGif aexdkifjcif;onf Reference

topfjzpfrIudk wm;qD;Edkifonf/ trSwf (2)wGif vlYywf0ef;usifwGifom usifvnf&rnfqdkygvQif

&SdNyD;om; Reference rsm;udk ausysufavsmhenf;oGm;ap&ef rnfodkYaqmif&GufEdkifonfudk

aqG;aEG;a&;om;rnf/

Orbitofrontal Prefrontal Cortex wGif ypöKyÜeftm½Hk0ifvmrSomvQif twdwftm½Hk

Reference rsm;onf pwiftvkyfvkyfonf/ twdwftm½Hkrsm; odrf;qnf;xm; &mae&monf

a&&SnfrSwfÓPfjzpfonf/ a&&SnfrSwfÓPfwGif twdwf Reference rsm;tjyif rsm;pGmaom

tjcm;odrIrsm;udkvnf; NDA rsm;tjzpf tvm;wl odrf;qnf;xm;onf/ qdkif&mqdkif&m

wl&mwl&mrsm;udk pkípkí pka0;um odrf;qnf;onf/ 4if;wdkYudk Mental Map rsm;[kac:onf/

tm½Hktopfrsm; 0ifvmaomtcg Hippocampus onf 0ifa&mufvmaom tm½HkopfESifh oufqdkif

orQ tm½Hka[mif; (Reference )rsm;udk Orbitofrontal Prefrontal Cortex odkY qGJcsay;ydkY &mwGif

oufqdkif&m ypöKyÜeftaMumif;t&m tm½HkESifh wdkuf½dkufywfoufaom tm½Hka[mif; (Central

Reference) wdkYtjyif 4if;wdkYESifh qufpyfrI&Sdaom qufEG,faeonfh t&Htm½Hka[mif; (Peripheral

Reference) rsm;udkyg Orbitofrontal Prefrontal Cortex odkY ay;ydkYonf/ Orbitofrontal Prefrontal

Cortex wGif EdIif;,SOfpl;prf;aom tvkyf wpfckwnf; vkyfonfr[kwf/ Orbitofrontal Prefrontal

Cortex [kac:aom Working Memory wGif t&Htm½H ka[mif;rsm; (Peripheral

Reference)rsm;ESifhyg xyfrH ,SOfxdk;um pl;prf;onf/ tu,fí tm½Hkopfudk tm½Hka[mif;ESifh

,SOfxdk;í Action Potential xGufvmrIr&SdvQif aemufxyfuHtopfrjzpfí þudpöudk

pdwfylyef&efrvdkawmh/ 'kwd,tm;jzifh tm½HkopfESifh tm½Hka[mif; ,SOfxdk;í Action Potential

jzpfay:vmygu Orbitofrontal Prefrontal Cortex wGif 0ka|mac: qHk;jzwfcsuf jzpfay:NyD;jzpf\/

odkYaomf 0ka|monf ESpfBudrf&Sdonf/ y&dw¦m½Hk (6)0Dxd wGif 'kwd,tMudrfonf yxrtMudrf

tm½HkopfESifh tm½Hka[mif; Reference udk EdIif;,SOf&mrS xGufvmaom 0ka|m (Action Potential)

onf yxr0ka|m jzpfNyD; 4if; Action  Potential udk t&Htm½Hk (Peripheral Reference) rsm;\

Action Potential ESifh xyfrH EdIif;,SOf ,SOfxdk;pl;prf;onfh tcgwGif xGufvmaom Action Potential

(0ka|m)jzpfonf/ tu,fí þodkYt&H tm½Hkrsm;jzifh xyfrH EdIif;,SOfonfhtcg Action Potential

rxGufvmvQif bmrQ rvkyfawmh[lonfh 0ka|mqHk;jzwfcsufxGufvmonf/ 4if;onf 'kwd,

0ka|mjzpfonf/ Action Potential xyfxGufvmvQifvnf; um,uH? 0pDuH? raemuH topf

wpfckckudk vkyfawmhrnf[lí wifpm;ajymí&aom 0ka|m (Action Potential) jzpfvm ayonf/
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odkYjzpfí y&dw¦m½Hk (6) 0DxdwGif 0ka|m (2)csufjzpfay:onfudk awGY&rnf/ OD;aESmufwGif

jzpfaeonfrsm;udk tbd"r®mpdwfydkif;wGif awGY&rnf/

xdkYaMumifh t&Htm½Hkonf pdwf0ifpm;p&mjzpfvmonf/ t&Htm½Hkonf Orbitofrontal

Prefrontal Cortex Action Potential rsm;udk acszsufum tm;avsmhapEdkifonf udkawGY&onf/

xd kt&Htm½H konf Polyversal Truth rsm;yif jzpfonf/ Polyversal Turth rsm;ud k

udk,fwdkifavhvmum &,l&efvdkonf/ Polyversal Truth rsm;wGif Moral Benchmark ac:

oDvapmifhxdef;jcif;omru taMumif;wdkYaMumifh jzpfEdkifajc&Sdaom tusdK;wdkYyg yg0if\/ Oyrm

vlowfvQif tjypf'PfcH&rnf? axmifusrnf? ao'PfyifusEdkifonf ponfwdk YuJhodkU

taMumif;aMumifhjzpfEdkifaom tusdK;rsm;yg tusHK;0ifonf/ tenf;qHk;tqifh todjzpfonfh

]]olrsm;toufowfvQif pdwfrsm; MunfEl;jcif;? aysmf&Tifjcif;rsm; aysmufqHk;\}} [lonfh

tajccHusonfh trSefw&m;rsdK;onfvnf; Polyversal Turth rsm;yif jzpfonf/

[D&d[k ygVdbmomjzifh qdkMuaom r[kwfwmvkyf&ef &Sufjcif;onf vnf; Polyversal

Truth yifjzpfonf/ r[kwfwmqdkonfrSm (1) olYtouf owfjcif;? (2) olrsm;Opömckd;,ljcif;? (3)

vdrfajymjcif;? (4) aopmrl;,pfaq;0g; aomufpm;jcif;? (5) olrsm;om;r,m;jypfrSm;jcif;

ponfwdkYudk tajccHtm;jzifh r[kwfwmrsm;[k rSwf,lEdkifonf/ 4if;r[kwfwmrsm;udk rvkyfbJ

pdwfxdef; aejcif;udk oDv[kqdkonf/ oDvonf pdwfudk apmifhxdef;jcif;[k t"dyÜm,f &onf/

þodk Yaom r[kwfwmrsm;udk vkyf&ef&Sufaom [D&d[lonf Polyversal Truth onf

a&&SnfrSwfÓPfwGif NDA tjzpf odrf;qnf;NyD;om;jzpfaevQif Orbitofrontal Prefrontal Cortex

Action Potential jzpfay:onfhtcg 4if; Polyversal Truth wdkYudk udk,fpm;jyKaom Action

Potential wdkYonf yxr 0ka|mrS Action Potential wdkYudk acszsufEdkifvdrfhrnf/ yxr0ka|m\

Action Potential onf tiftm; BuD;aom (Frequency rsm;aom) Action Potential jzpfEdkifonf/

xdkYaMumifh Polyversal rsm;\ Action Potential onfvnf; tiftm;BuD;&ef? tiftm;ao;&ef

(Frequency wl&ef)vdkonf/ Polyversal Truth rsm;udk &,l&mwGif Frequency jrifhaom Action

Potential rsm; (Long Term Potentiation)rsm;jzpfum zGJYpnf; jzpfay:&efvdkonf/ Frequency

jrifhaom Action Potential rsm;jzifh zGJYpnf;xm;onfh Polyversal Truth rsm;jzpfvmap&ef

ausmif;om;rsm;onf (1) olrsm;touf owfjcif;\ tusdK;qufrsm;onf aumif;raumif;udk

q&mrsm;ajymjyí odvmjcif;r[kwfbJ 4if;wdkYudk,fwdkif okawoejyK (Research) vkyfum

odvmvQif 4if;odrIrsm;ud k High Frequency Action Potential rsm;jzif h zG J Ypnf;
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odrf;qnf;ayvdrfhrnfudk owdjyK&efvdkonf/ q&mrsm;u ajymjy &Sif;jyí odvm&aom

odrIzGJYpnf;yHkrsm;udk Passive Processing jzifh rSwfÓPfwGif ae&m csonfjzpfí a&&Snf&SdraeEdkif/

&SdaecJhvQifvnf; tiftm;enf;aom Action Potential rsm;om udk,fpm;jyK rnfjzpfonf/ q&mwdkY

ajymjyí odvmaom odrIzGJYpnf;yHk (Cognitive Structure) rsm;udk rSwfÓPfwGif;wGif NDA

zGJYpnf;onfhtcg Action Potential rsm;\ Frequency onf Low odkYr[kwf Very Low Frequency

rsm;yifjzpfonf/ xdkYaMumifh xdkuJhodk Y edrfhaom Frequency Action Potential rsm;jzifh

zGJYpnf;xm;cJhaom NDA rsm;udk t&Htm½Hktjzpf Hippocampus u Orbitofrontal Prefrontal

Cortex odkY ay;ydkYonfhtcg yxr0ka|m\ Action Potential onf tiftm;BuD;pGm&SdcJhygu

Polyversal Truth jzpfaom t&Htm½Hk (Peripheral Frequency) udk udk,fpm;jyKaom Action

Potential onf Frequency enf;aom Low Power Action Potential jzpfí yxr0ka|m\

Action Potential udk racszsufEdkifvQif 'kwd, 0ka|mtjzpf Action Potential qufvufjzpf

ay:um 4if; Action Potential onf Amygdala wGifyg Action Potential qufvuf

jzpfay:aomaMumifh um,uH? 0pDuH? raemuH topfrsm; jzpfvm awmhrnfrSm aocsmvS\/

xdkYaMumifh ausmif;om;wdkYonf ]]r[kwfwm}} rsm;jzpfaom olYtoufowfjcif;? olwpfyg;

ypönf;cdk;jcif;? vdrfajymjcif;? rl;,pfaopm aomufpm;jcif;? olwyg; om;orD;ysufpD;jcif;[lonfh

udpörsm;udk ukd,fwdkif okawoejyKum &SmazGzwf½Iavhvm aqG;aEG;jcif;rsm;jzifh High Frequency

Action Potential Polyversal Truth rsm;udk t&Htm½Hkrsm;tjzpf avhusifh&,l xm;&efvdkonf/

þodkY ]]r[kwfwm}} rsm;udk vkyfudkifrdvQif jzpfvmEdkifonfh tusdK;quf wdkYudk avhvm&mwGif

a&SUwGifazmfjycJhaom Oyrmrsm;onf erlemrQom &Sdao;onf/ rdrdwdkY udk;uG,f&mbmomtvdkuf

rsm;pGmaom avhvmrIrsm;vkyfEdkifao;onf/ ausmif;om;rsm;onf þuJhodkY ta&;ygvSaom

avhusifhrIudk 4if;wdkYudk,fwdkif vkyfudkif&mwGif tajccHusonfh r&Sdrjzpf t&nftaoG;rsm;onf

pdwfvkkyfief; (5)rsdK;yifjzpfonf/ okawoejyKrIrsm;tm;vHk;wGif (1) qifjcifoHk;oyfjcif; (2)

&IjrifoHk;oyfjcif; ? (3) usdK;aMumif;qifjcifjcif;? (4) a0zefydkif;jcm; pOf;pm;jcif;? (5) qHk;jzwfcsufcsjcif;

ponfhvkyfief;rsm; vkyfEdkifrS tusdK;&Sd aom okawoevkyfief;jzpfayvdrfhrnf/ xdkYaMumifh rlBudKrSpí

wuúodkvfrsm;ru b0wpfavQmufvHk;wGif þpdwfvkyfief; (5)rsdK;udk vkyfjzpfaeap&ef

tajctaersm; zefwD;ay;xm;&efvdkonf/ pdwfvkyfief; (5)rsdK;udk aeYpOf vkyfudkifjzpfaejcif;onf

avhusifh&jcif;yifjzpfonf/ ausmif;om;tm;vHk;onf aeYpOfvkyfudkiforQ 4if;pdwfvkyfief; (5)rsdK;

wpfenf;r[kwfwpfenf; yg0ifvkyfudkifjzpfatmif yHhydk;pDrHxm;onfh oif½dk;nTef;wrf;onf

taumif;qHk;[k qdk&vdrfhrnf/ ynma&;udk (2)u@ cGJjcm;Ekdifonf/ (1) pdwfvkyfief; (5)rsdK;udk
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uRrf;usifpGmvkyfudkifEdkifap&ef uav;b0rSpí avhusifhay;jcif;? (2) pdwfvkyf ief; (5)rsdK;udk

vkyfudkifEdkifvmaomtcg High Frequency Action Potential Polyversal Truth rsm;udk

a&&SnfrSwfÓPfwGif zGJYpnf;jzpfay:aprnfh avhvmrI rsm;vkyfudkifjcif;[líjzpfonf/

vkyfief; (1)ESifh (2)udkyg ausmif;wufonfjzpfap? ausmif;wuf&ef tcGifhta&;r&onf

jzpfap vkyfudkifEdkifonfh wlnDaomtcGifhta&;&Sdonf/ þvkyfief;rsm;udkvkyf&ef vdkonf[k

,HkMunfaom yk*d¾Kvfrsm;\ tpDtrHjzifh awmifay:ajrjyefY urf;&dk;wef;a'orsm;ygrusef þvkyfief;

rsm;udk vkyfudkif EdkifMuap&ef pDrHEdkifayonf/ þvkyfief; (2)rsdK;onf tajccHtusqHk; avhusifh

rIrsm;jzpfNyD; 4if;udk&,l&if; xyfaqmif;A[kokwESifh A[kokw&SmazGenf;rsm;? uRrf;usifvmrIrsm;?

pOf;pm;&if; &&Sdjzpfwnfvmaom todÓPftrsdK;rsdK;ESifh tawGYtMuHKrsm;udkyg &&Sdvmum

usef;rmícsrf;omaom b0rsm;udk aexdkif EkdifMuayvdrfhrnf/

avmbavmbavmbavmbavmb

a&&SnfrSwfÓPfwGif Central Reference ESifh Peripheral Reference rsm;&Sdonf/

4if;wdkYonf twdwfumvu tawGYtMuHKa[mif;rsm; jzpfMuonf/ tawGYtMuHKopfac:

ypöKyÜeftm½Hkopf 0ifa&mufvmvQif tawGYtMuHKa[mif; rsm;ESihf ,SOfxdk;um pl;prf;jcif;jzpfay:onf/

þjzpfpOfonf Orbitofrontal Prefrontal Cortex wGif jzpfonf/ Orbitofrontal Prefrontal

Cortex onf Working Memory jzpfonf/ (1) tu,fí ,SOfxdk;pl;prf;jcif;rS Action Potential

jzpfay:jcif;r&SdvQif um,uH? 0pDuH? raemuH topfrsm;rjzpfawmh/ (2) tu,fí ,SOfxdk;pl;prf;

jcif;rS Action Potential jzpfay:vQif um,uH? 0pDuH? raemuH topfrsm;jzpfay:rnf/ þjzpfpOf

(2)rsdK;wGif jzpfpOf (1)wGif awGY&aom Resultant Action Potential pl;prf;jcif;rsm;tm;vHk;NyD;í

tusdK;&v'f Resultant tjzpf Action Potential jzpfrvmvQif Resultant Action Potential

r&Sdjcif;[kqdkonf/ Resultant Action onf avmbjzpfonf/

avmbonf Action Potential jzpfí vQyfppf"mwkajymif;vJrIyif jzpfonf/ vQyfppf"mwk

ajymif;vJrIonf vQyfppf"mwfvdkufa0'em cHpm;rIudk ay;onf/ vQyfppf"mwkajymif;vJrIudk

tajccHtm;jzifh pdwf[kac:onf/ odkYaomf 4if;jzpfay:aomae&mESifh tajctaeudkvdkufí

Orbitofrontal Prefrontal Cortex wGif tm½HkopfESif h tm½Hka[mif;,SOfxdk;pl;prf;&mrS

jzpfay:vmonfudk tajccHí avmb[k trnfay;xm;aomaMumifh avmbonf pdwf\
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trnfuGJ apwoduf jzpfonf/ avmb[laom apwodufonf Orbitofrontal Prefrontal

Cortex wGif pdwåu©P (1)csufrQjzpfaom Action Potential jzpfonf/ avmb[kac:aom

pdwf? apwodufonf Orbitofrontal Prefrontal Cortex ESifh Amygdala wGJquf&mvrf;aMumif;

Neuron \ Axon wGif w'*Fjzpfay: vdkufaom Action Potential jzpfonf/ 4if;onf Amygdala

&Sd Neuron rsm;wGif Action Potential qufvufjzpfay:aponf/

jzpfpOf (1)wGif avmbpdwfjzpfay:jcif;r&Sd/ avmbpdwf jzpfay:jcif; &Sdr&Sdudk aemufqufwGJ

uHtopfrsm;jzpfay:jcif;&Sdr&SdESifh ,SOfxdk;íajymEkdifonf/ jzpfpOf (1)wGif avmbpdwfrjzpfay:/

aemufqufwGJuHtopfrsm;jzpfay: jcif;vnf;r&Sd/ wpfenf;qdkaomf aemufqufwGJuHtopfrsm;

jzpfay:jcif; r&SdaomaMumifh avmbpdwf[k ac:jcif;awmhr[kwf/ jzpfpOf (2)wGif Orbitofrontal

Prefrontal Cortex  ü Action Potential jzpfay:í avmbpdwfjzpfay:vmonf[k qdkrnf/

jzpfpOf (2)wGif uHtopfrsm;jzpfay:rnf[k qdkEdkifonf/

aemufxyf tajctae wpfrsdK;rSm Orbitofrontal Prefrontal Cortex wGif Action

Potential awmhjzpfay:cJhonf/ odkYaomf Resultant Action Potential jzpfrvm Edkifawmh/ odkYjzpfí

avmbonf Resultant Action Potential udk qdkvdkjcif; jzpfonf/ Resultant Action Potential

onf tm½Hkopf Action Potential ESifh tm½Hka[mif; Action Potential wdkYtjyif t&Htm½Hkrsm;\

Action Potential udkyg xnfhoGif;EdIif;,SOfNyD;onfhaemuf aemufqHk; usef&pfonfh Action Potential

jzpfonf/

tm½Hkopf tm½Hkopf tm½Hkopf tm½Hkopf tm½Hkopf AP + tm½Hka[mif; + tm½Hka[mif; + tm½Hka[mif; + tm½Hka[mif; + tm½Hka[mif; AP + t&Htm½Hk + t&Htm½Hk + t&Htm½Hk + t&Htm½Hk + t&Htm½Hk AP rsm; = &v'f rsm; = &v'f rsm; = &v'f rsm; = &v'f rsm; = &v'f AP = avmb= avmb= avmb= avmb= avmb

avmbonf um,uH? 0pDuH? raemuH[lonfh uHtopfrsm;udk jzpfaponfh

taMumif;w&m; apwodufyifjzpfonf/ Orbitofrontal Prefrontal Cortex wGif Action Potential

jzpfay:yHk rsdK;uGJrsm;pGm&Sdonf/ tcsdKU Action Potential rsm;onf tm;aumif;aom twdr[EÅm½Hk

aMumifhjzpfay:vQif 4if;jzpfpOfwGif wpfMudrfomqHk;jzwf (0ka|m)jzpfum um,uH? 0pDuH? raemuH

tp&Sdonfh uHtopfrsm;jzpfay:\/ þuHtopfrsm;onf ukodkvfuHrsm; jzpfEdkifouJhodkY

tukokdvfuHrsm;vnf;jzpfEdkifonf/ raumif;aom um,uH? 0pDuH? raemuH rsm;jzpfEdkifouJhodkY

aumif;&mrsm;udkjzpfapaom? &nf&G,faom um,uH? 0pDuH? raemuHrsm;jzpfEdkifayonf/

aumif;aom ukodkvfuHrsm;udk jzpfay:apaom Orbitofrontal Prefrontal Cortex Action

Potential rsm;udk r[mukodkvfpdwfrsm;[kac:NyD; raumif;aom tukodkvfuHrsm;udkjzpfapaom

Orbitofrontal Prefrontal Cortex Action Potential rsm;udk avmbrlpdwfrsm; [kac:onf/
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avmbrlpdwfqdkonfrSm rSefuefaom tawG;todrsm;ay:wGif tajccHí jzpfvmaom

avmbrlpdwfudk qdkvdkonf/ 4if;udk 'd|d*wor®,kwf[k ygVdbmom wGifqdkonf/ 'd|d*worÜ,kwf

qdkonfrSm rSefuefaom todjzifh ,SOfxdk;jzpf ay:aom [kqdkvdkonf/ odkYjzpfí avmbrlpdwfudk

tMurf;tm;jzifh 'd|d*worÜ,kwf avmbrlpdwf[k ac:Edkifonf/ twdr[EÅm½Hkrsm;aMumifh

jzpfvmaom Action Potential rsm;onf 0ka|m wpfcsufrQMumum aZmtjzpfod k Y

csufcsif;a&mufonf/ qdkvdkonfrSm twdr[EÅm½Hkrsm; Action Potential rsm;onf vsifjrefaom

tcsdeftwGif;? wdkaumif;aomtcsdeftwGif;wGifyif uHtopfrsm;udk jzpfay:aponfjzpfí 4if;onf

uHtopfrsm;udk wkHYqdkif;jcif; r&SdbJ jzpfay:apaomaMumifh ygVdbmomjzihf tocFg&du [k

&nfnTef;um oHk;pGJonf/ xdkYaMumifh twdrEÅm½HkaMumifhjzpfaom avmbrlpdwfudk 'd|d*worÜ,kwf

tocFg&du avmbrlpdwf[kqdkonf/ þodkYjzpfay:aom uHtopfwdkYudk jyKrl&mwGif? jyK&ef

0ka|mwyfí aZmuyfonfhtcsdefwGif Dopamine Neurotransmitter rsm;xGufum ae&mtESHY

ae&m,ltvkyfvkyfaeaomaMumifh qdkif&myk*d¾Kvf\cHpm;rIwGif aysmf&Tif0rf;ajrmufauseyfjcif;

jzpfay:aeonf/ uHtopfrsm;udk rvkyfrD puúefYydkif; cPi,frsm;wGifyif 0rf;ajrmufaeonfudk

&nfnTef;í twdr[EÅm½Hkrsm;aMumifh jzpfvm&aom Orbitofrontal Prefrontal Cortex Action

Potential rsm;udk yg|dpmvHk;wGif 0rf;ajrmufjcif;udk udk,fpm;jyKaom ]]aomr eó o[*kwf}}

[lonfh pmom;udk xyfrHjznfhpGuf MunfhvQif twdr[EÅm½Hk rsm;aMumifh Orbitofrontal Prefrontal

Cortex wGif jzpfay:vmaom Action Potential udk aomreó o[*kwf 'd|d*worÜ,kwf

tocFg&du avmbrlpdwf[k jynfhpHkpGm &nfnTef;ajymqdkonf/

OD;aESmuf\ Orbitofrontal Prefrontal Cortex twGif jzpfysufaeaom jzpfpOfrsm;ESifh

,SOfxkd;íMunfhvQif ,cka&;om;aeaom avmbrlpdwfonf twd r[EÅm½HkaMumifhjzpfaom

twdr[EÅm½HkaMumifhjzpfaom avmbrlpdwf jzpfNyD; twdr[EÅm½Hkonf jyif;xefaomtm½Hkjzpfí

twDwb0ifonf wpfcsufom MuHUMuHUcdkifEdkifum 'kwd,wpfcsufrSpí b0ifpdwfjzpfaom RMP

pwif ajymif;vJNyD; b0*Fpve jzpfvmonf/ twdr[EÅm½Hkonf tm;aumif;aom  tm½Hkjzpfí

w'g½HkESpfcsufMum jzpfay:onftxd tiftm;&Sdayonf/ xdkYaMumifh uHtopfrsm;udk wkHYqdkif;

awGa0rIr&SdbJ jzpfay:ap\/ vlwpfa,mufonf tjcm;olwpfOD;tm; aoap&efMuHpnfí

owf&efMudK;yrf;pOfwGif&Sdaom Orbitofrontal Prefrontal Cortex Action Potential onf

tjcm;tm½Hk (5)yg;rS qifhyGm;&&Sdvmaom "r®m½HkaMumifhjzpfvmaom avmbrlpdwf aomreó

o[*kwf 'd|d*worÜ,kwf ocFg&du pdwfjzpfonf/
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aomreó o[*kwf 'd|duworÜ,kwf ocFg&duaomreó o[*kwf 'd|duworÜ,kwf ocFg&duaomreó o[*kwf 'd|duworÜ,kwf ocFg&duaomreó o[*kwf 'd|duworÜ,kwf ocFg&duaomreó o[*kwf 'd|duworÜ,kwf ocFg&du

tu,fí 0ifa&mufvmaom tm½Hkonf r[EÅm½Hkjzpfygu tm;aumif; aeao;aomfvnf;

twdr[EÅm½Hkavmuf tm;rjyif;acs/ odkYjzpfí 4if;tm½Hkonf aumif;aom ukodkvftm½HkjzpfcJhygu

'd|d*worÜ,kwf jzpfum tukodkvfuHopfjzpfí 0rf;ajrmufjcif;aMumifh aomreó o[*kwf

jzpfajrmufonf/ odkYaomf twdr[EÅm½Hkavmuf tm;rjyif;aom tm½Hkjzpfí Orbitofrontal

Prefrontal Cortex wGif jzpfay:aom Action Potential onf um,uH? 0pDuH? raemuH

topfrsm;udk jzpfay:ap&ef tcsdeftenf;i,fom ,l&ayonf/ Orbitofrontal Prefrontal Cortex

wGif þodkYjzpfysufonfudk &nf&G,fí uHtopf jzpfay:&ef wkHYqdkif;rI&Sdonfudkyg xnfhoGif;í

aumif;rGefaomtoday:wGif tajccH,SOfwGJ jzpfay:aom 0rf;ajrmuf0rf;om auseyfpGmjzifh

uHtopf udktcsdef,lí jzpfay:apaom avmbrlpdwfudk aomreó o[*kwf 'd|d*w orÜ,kwf

oocFg&du avmbrlpdwf[k &nfnTef;onf/

þpdwfrsd K;onf Oyrm - vlwpfa,mufonf tjcm;olwpfOD;tm; aoap&ef

MuHpnfíowfaepOf aovkajrmyg;jzpfoGm;onfh towfcH&aom owÅ0g\ ½lyg½Hkudkjrifí

½dkufcsufrsm;avsmhusoGm;pOfwGif Orbitofrontal Prefrontal Cortex wGif jzpfay:aom Action

Potential onf aomreóo[*kwf 'd|d*worÜ,kwf oocFg&du avmbrlpdwfjzpfonf/

xdkavmbrlpdwfwdkYwGif aomreó o[*kwf 'd|d*worÜ,kwf tocFg&du avmbrlpdwfonf

a'greóo[*kwf y#dCorÜ,kwf tocFg&du a'gorlpdwfudkyg jzpfaponf/

aomreóo[*kwf 'd|d*worÜ,kwf tocFg&du avmbrlpdwfonf a'greóo[*kwf

y#dCorÜ,kwf tocFg&du a'gorlpdwfudk jzpfap\/ avmbrlpdwfESifh a'gorlpdwfwdkYonf

wGJíjzpfavh&Sdonf/ avmbrlpdwfwdkYonf Action Potential \ Frequency ay:wGifrlwnfí

wpfvdIif;wpfvdIif;vmonfh tcg qdkif&ma'gorlpdwfwkd Yonfvnf; avmbrlpdwfvdIif;

wpfvdIif;NyD;wdkif; a'gorlpdwfwpfvdIif; vdkufygí tukefjzpfay:onf/ avmbrlpdwfjzpfNyD;wdkif;

a'gorlpdwfvdkufum vIyf&Sm;vkyfudkifonfudk Munfhí avmbrsm;OD;pGm jzpfNyD;rS a'gorsm;

jzpfonf[k ,lqzG,f&m&Sdaomfvnf; OD;aESmufwGif;jzpfpOfrsm;t& avmbrlpdwfwpfckjzpfNyD;wdkif;

ysufoGm;um xdkavmbrlpdwfysufoGm;onf ESif h qd kif&m a'gorlpdwfjzpfay:onf/

4if;a'gorlpdwfaMumifh cE¨mudk,f\ vuf? ajc? yg;pyftm;vHk;aom tm½HkcHt*Fgrsm;

vIyf&Sm;Edkifvmjcif;jzpfonf/ Murf;wrf; pGmvIyf&Sm;rIjyKjcif; odkYr[kwf vIyf&Sm;rIjzpfjcif;onf a'go\
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yHk&dyfrsm; vu©Pmrsm;jzpfonf/ aomreó o[*kwf 'd|d*worÜ,kwf oocFg&du pdwfonf

r[dEÅm½HkaMumifh aZmrsm;\ w'g½HkrjzpfapEdkif/

aomreó o[*kwf 'd|d*w0dyÜ,kwf tocFg&dupdwaomreó o[*kwf 'd|d*w0dyÜ,kwf tocFg&dupdwaomreó o[*kwf 'd|d*w0dyÜ,kwf tocFg&dupdwaomreó o[*kwf 'd|d*w0dyÜ,kwf tocFg&dupdwaomreó o[*kwf 'd|d*w0dyÜ,kwf tocFg&dupdwf

aomreó o[*kwf 'd|d*w0dyÜ,kwf tocFg&duavmbrlpdwf udk avhvmrnf/ Oyrm

vlwpfOD;tm; aoap&ef MuHpnfí owfaomolonf ygPmwdygwuHudk t,HktMunfr&SdbJ

rsufuG,fjyKum aoapvdkaom avmbjzifh MudK;yrf; MuHpnfjcif;jzpfí rSm;,Gif;aom

t,ltqay:wGif tajccHíjzpfaom 'd|d*w oHrÜ,kwfajrmufayonf/ (xdkodkYaom aomreó

o[*kwf 'd|d*worÜ,kwf tocFg&du avmbrlpdwfudk jzpfay:apaom twdr[EÅm½Hkonf

tjriftm½Hk? tMum;tm½Hk? xdawGYrItm½Hkrsm; trsdK;tpm; trsdK;rsdK;jzpfEdkifonf/)

odkYaomf aeYpOf uGefypfum ig;zrf;aomwHigonfonf ig;rsm; taetxm;udk Munfhí

ypf&aomtm½HkaMumifh uGefypfcsdefwGif&Sdrnfh Orbitofrontal Prefrontal Cortex &Sd Action Potential

rsdK;jzpfonf/ rsm;pGmaom ig;rsm;udk awGY&jcif;onf twdr[EÅm½Hkjzpf\/ xdkYaMumifh ,cifu

jrifawGYcJhzl;aom ig;rsm;xufydkí BuD;? ydkírsm;aom ig;rsm;udk awGY&ípdwfvIyf&Sm;vmonf/

arQmfrSef;xm;onf xufydkí jrif&aomaMumifh twdr[EÅm½Hkjzpf\/ xdkYtjyif Orbitofrontal

Prefrontal Cortex wGif Action Potential jzpfay:\/ 4if; Action Potential onf aomreó

o[*kwf 'd|d*w0dyÜ,kwf tocFg&du jzpfonf/ Orbitofrontal Prefrontal Cortex wGif ay:aom

Action Potential onf Frequency jrifhaom Action Potential jzpfí wdkawmif;aomtcsdef

twGif;wGif Amygdala wGif Action Potential jzpfay: apum uHtopf jzpfvmrnfh uGefypfjcif;?

ig;zrf;jcif;udkjyK\/ odkY&mwGif wHigonf\ ig;zrf;&aomtaMumif;w&m;onf &vmaomig;rsm;udk

rdrdwdkY touf raoa&;? tm[m&&Sda&;twGuf pm;oHk;&ef zrf;onfjzpfaomf aoapvdk

aomoabmonf y"merusí 4if;wHigonf\ Orbitofrontal Prefrontal Cortex Action

Potential onf rSm;,Gif;aomt,ltqay:wGif tajcrcHonfh 'd|d*w 0dyÜ,kwf jzpfvmonf/

odkYaomf ig;rsm;rsm;pGm&rnfudk 0rf;ajrmufaomaMumifh aomreó o[*kwfjzpfvmonf/

ig;rsm;rsm;&vQif 0rf;a&;udkajz&Sif;Edkifrnfhtjyif oHk;pGJp&mrsm;yg &awmhrnf[lonfh tawG;

"r®m½Hkrsm;onfvnf; tiftm;BuD;rm;aom twdr[EÅm½Hkrsm;jzpfonfhtwGuf wHigonf\

Orbitofrontal Prefrontal Cortex Action Potential onf tiftm;BuD;aom High Frequency

Action Potential (Long Term Potentiation) jzpfvmonf/ xdkYaMumifh uGefypfjcif;vkyfief;udk
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wdkawmif;aomumv cPtwGif; vIyf&Sm;vkyfudkifEdkif ap&ef aphaqmfaom tocFg&dujzpfvm\/

xdkYaMumifh wHigonf uGefypfcsdef wGif&Sdaom avmbrlpdwfonf aomreó o[*kwf'd|d*w

0dyÜ,kwf tocFg&du pdwfjzpfvm\/

Oyrmay;jcif;rsm;onf Oyrmrsm;omjzpfNyD; ,ckxufaumif;rGef jynfhpHkaom Oyrmrsm;

&SdEdkifao;onf/ us,fjyefYvSaom acgif;pOfudk a&;om; &jcif;jzpfí Oyrm\tm;enf;csufrsm;&SdvQif

yuwdy&rw¦oabmudk rxdcdkufapbJ jznfhpGufí pOf;pm;Muygukef/ t"du&nf&G,fcsufrSm

avmbrlpdwfrsm; jzpfay:csdefwGif OD;aESmufwGif; jzpfay:rIrsm;ESifh qufpyfawG;awmapvdkí

omjzpfonf/

avmbrlpdwfrsm;onf tukodkvfpdwfrsm;jzpfMuonf/ 'd|d*w 0dyÜ,kwf yifjzpfapumrl

4if;ESifh qDavsmfaom aemufqufwGJtusdK;udk jzpfap rnf jzpfonfudk owdjyK&efvdkonf/ þ

aomreó o[*kwf 'd|d*w 0dyÜ,kwf tocFg&du avmbrlpdwf (Action Potential) jzpfí

ysufonfESifh a'greó o[*kwf y#dCorÜ,kwf tocFg&du pdwfonf uyfvsufjzpfay:onf/

þavmbrlpdwfonf twdr[EÅm½Hkay:wGif tajccHí jzpfay:aomaMumifh odk Yr[kwf

tm;aumif;aomtm½HkaMumifh jzpfay:jcif;jzpfojzifh 4if;pdwfonf aZm\ w'g½Hk (2)csufMum;

jzpfay:rnf/ twDwb0ifwpfcsufNyD;vQif b0*Fpve jzpfrnf/

aomreó o[*kwf 'd|d*w 0dyÜ,kwf oocFg&dupdwfaomreó o[*kwf 'd|d*w 0dyÜ,kwf oocFg&dupdwfaomreó o[*kwf 'd|d*w 0dyÜ,kwf oocFg&dupdwfaomreó o[*kwf 'd|d*w 0dyÜ,kwf oocFg&dupdwfaomreó o[*kwf 'd|d*w 0dyÜ,kwf oocFg&dupdwf

rSm;,Gif;aom t,ltqESifh ,SOfíjzpfay:vmaom 0rf;ajrmufpGm jzpfay:aponfh

tm;enf;aom avmbrlpdwfjzpfonf/ wHigonfonf ig;rsm; tawmftwef&&SdNyD;onfhaemuf

,ckwpfMudrf uGefypfNyD;vQif jyefawmhrnf[k pOf;pm;jcif;[lonfh "r®m½HkaMumifh aomreó

o[*kwf jzpfao;aomfvnf; tocFg&du rjzpfawmhbJ oocFg&dujzpfonfh wkHYqdkif;av;vHaom

vIyf&Sm;rI a'goudkomjzpfaponfh Orbitofrontal Prefrontal Cortex Action Potential

udkqdkvdkonf/ uGefypf[efonf? uGefypftm;onf uGefypfonfha'goonf yxrqHk;tMudrf

uGefcsufuJhodkY oGufvufjrefqefpGm wdkufwGef;&efrvdkbdouJhodkY r[kwfawmh/ tiftm;usoGm;onf/

xdkodkYtiftm;usvmaom a'go odkYr[kwf a'gorl pdwfudk a'greó o[*kwf y#dCorÜ,kwf

oocFg&du [kac:onf/ þ a'greó o[*kwf y#dCorÜ,kwf oocFg&du a'gorlpdwfudk

jzpfay: ap&ef aphaqmfaom avmbrlpdwfonf aomreóo[*kwf 'd|duw 0dyÜ,kwf

oocFg&dupdwfjzpfonf/
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tm;twefi,fom&Sdaom Orbitofrontal Prefrontal Cortex Action Potential onf

Frequency tjrifhBuD;r[kwfawmh/ Frequency avsmhusvmonf/ xdk Low Frequency Action

Potential onf Amygdala wGif jzpfay:apaomtcg qufí qufíjzpfay:aom Action

Potential rsm;onfvnf; Low Frequency Action Potential rsm;omjzpfMuonf/ Action

Potential rsm;\ Frequency usqif;vQif Synaptic Cleft wGifxkwfvTwfay;aom

Neurotransmitter rsm; yrmPenf;rnf/ Neurotransmitter ESifh Action Potential rsm;avsmh

vmvQif MuGufom;rsm; vIyf&Sm;rI\ jyif;xefrIonf usvm\/ vl\ vIyf&Sm;rI av;yifvm\/

avsmh&J vm\/ oocFg&dujzpfvm\/ aoapvdkjcif;onf y"me&nf&G,fcsufr[kwf

aomaMumifhvnf;aumif;? rdrdESifhtjcm;vlrsm; touf&Sifoefa&;ESifh oHk;p&m aiG&&Sda&;?

b0&yfwnfa&;aMumifh[lonfh taMumif;w&m;ay:wGif tajccH umjzpfay:aom uHtopfjzpfí

'd|d*w 0dyÜ,kwfjzpf\/ rSm;,Gif;aom ygPmwdygwuHESifh ,SOfíjzpfjcif;r[kwf aomfvnf;

aomreóo[*kwf 'd|d*w 0dyÜ,kwf oocFg&dupdwfonf tukodkvfpdwfyifjzpfí qDavsmfaom

tukodkvf0dygwf (tukodkvfaMumifh jzpfaom tusdK;pdwf) pdwfrsm; cHpm;&rnfyif jzpfonf/

tukodkvfuHjzpfí tusdK;ay;rnfyifjzpfonf/ qdkif&ma'goaMumifh jzpfaom tukodkvfuHrsm;

uvnf; qdkif&mtusdK;ay;rIrsm; jzpfay:rnfrSm trSefyifjzpf\/ 0rf;pmtwGuf? 0rf;a&;twGuf

vkyfudkif&onfhtay: rSm;onf rSefonf[k tjiif;yGm;Edkif ayonf/ rnfodkYyifjzpfap obm0

y&rw¦jzpfpOfrS vGwfxGufoGm;p&m rjzpfEdkif/ t&m&monf obm0y&rw¦w&m; oabm

twdkif;yif tvkyfvkyfaeonf/

Oyau©m o[*kwf 'd|d*w orÜ,kwf tocFg&duOyau©m o[*kwf 'd|d*w orÜ,kwf tocFg&duOyau©m o[*kwf 'd|d*w orÜ,kwf tocFg&duOyau©m o[*kwf 'd|d*w orÜ,kwf tocFg&duOyau©m o[*kwf 'd|d*w orÜ,kwf tocFg&du

ydk;owfaq;jzef;aom yk*d¾Kvfrsm;\ &nf&G,fcsufonf ydk;rsm;? tif;qufrsm;\ toufudk

aoap&ef &nf&G,fjcif;jzpfonf/ jiif;ckHp&mtjzpf ydk;owf aq;jzef;jcif;onf aumufyJoD;ESHrsm;

txGufaumif;um oefrmap&ef &nf&G,fonf[k qdkvQifawmh rjiif;om/ odkU&mwGif

ydk;owfaq;rsm;pyfonfhtcg ydk;rsm; tif;qufrsm;udk aoapEdkifavmufatmif wGufqMu&

ayvdrfhrnf/ þodkY tm½HkjyKí wGufqonfhtcsdefwGif qdkif&myk*d¾Kvf\ Orbitofrontal Prefrontal

Cortex wGif jzpfonfh Action Potential udkMunfhvQif ydk;rsm;udk aoausap&ef[lonfh rSm;,Gif;onfh

t,ltqjzifh,SOfí jzpfay:aomaMumifh 'd|d*w orÜ,kwf jzpf\/ ydk;owfaq;jzef;&mwGif

uGif;tvdkuf owfrSwfcsdeftwGif;jzef;rSom tvkyfNyD;ajrmufum aiG&rnfhtm½Hk "r®m½Hkonf
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tvkyfvufcHpOfwGif &Sdxm; NyD;aomaMumifh 4if;\ Orbitofrontal Prefrontal Cortex Action

Potential onf þtcsufudk udk,fpm;jyKí yrmP,lNyD;jzpf\/ xdkavmbpdwfaMumifh

qdkif&myk*d¾Kvfonf tvkyfudk aemufrSwGef;ay;&jcif;r&SdbJ oGufvufpGm qufwdkufvkyfEdkifaprnfh

a'greó o[*kwf y#dCorÜ,kwf tocFg&duudk jzpfap&ef avmbrlpdwf onf (Action

Potential)onf vHkavmufatmif tiftm;&Sdrnfjzpfonf/ vHkavmufatmiftiftm;&Sdrnfh Action

Potential jzpfrnf/ xdkYaMumifh tocFg&du jzpfvmonf/ ydk;rTm;rsm;udk aoapvdkonfh

&nf&G,fcsufjzifh ,SOfí jzpfay:vmaom avmbrlpdwfjzpfaomfvnf; xdk Action Potential

aMumifh Dopamine rsm;xGufvmum 0rf;ajrmuf0rf;om jzpfp&mr&Sd/ ydk;rsm;udk aoygap[k

puúefYrvyfawG;aeonfvnf;r[kwf/ ydk;rsm;aoukefí 0rf;ajrmufjcif; 0rf;om jcif;r&Sd/

aoap&ef&nf&G,fí vkyfonfrSmrSefonf/ ydk;owfaq;jzef;rS ydkufqH &rnfvnf;jzpfonf/ odkYjzpfí

ygPmwdygw tukodkvfvkyf&ef rSm;,Gif;aom t,ltqESifh,SOfí jzpfay: vmonfrSm rSefonf/

xdkvkyfief;udkvkyf&if; ydk;rsm;aoukefawmhrnf jzpfí 0rf;omonf[laom cHpm;rIvnf;

rjzpfjcif;onf Oyau©mo[*kwf jzpfvmonf/ xdkYaMumifh þOyrmyg avmbrlpdwfonf Oyau©m

o[*kwf 'd|d*w orÜ,kwf tocFg&dupdwf[k qdkonf/

pdwfapwodufrsm;onf tpOfajymif;vJaeaom oabmjzpfí Oyrm wpfckonf

jzpfEdkifacs&Sdaom jzpfpOfrsm;tm;vHk;udk rvTrf;NcHKEdkif/ udk,fpm; rjyKEdkif/ rdrdwdkYpOf;pm;vdkaom

tjzpftysufwpfckpDwdkif;wGif OD;aESmufwGif jzpfysufaerIrsm;onf avhvmvQif tajz&Sdaom

ykpämrsm;jzpfonf/ pmzwfol wdkY\ Oyrmrsm;ESifh ,cka&;om;csufyg Oyrmudk taxmuftyHhjyK

&Sif;jycsuf rsm;udk wdkufqdkifrIr&Sdygu OD;aESmufodyÜHESifh Ak'̈a[mMum;csufrsm;udk xyfrH avhvmum

tajzxkwfMuygukef/

Oyau©mo[*kwf 'd|d*w orÜ,kkwf oocFg&duOyau©mo[*kwf 'd|d*w orÜ,kkwf oocFg&duOyau©mo[*kwf 'd|d*w orÜ,kkwf oocFg&duOyau©mo[*kwf 'd|d*w orÜ,kkwf oocFg&duOyau©mo[*kwf 'd|d*w orÜ,kkwf oocFg&du

ydk;owfaq;jzef;olonf ydk;owfaq;jzef;jcif;vkyfief;udk (80)&mEIef;cefY vkyfudkifNyD;csdefwGif

4if;\ Orbitofrontal Prefrontal Cortex Action Potential onf Oyau©m o[*kwf 'd|duw

orÜm,kwf oocFg&du pdwfjzpfonf/ avmbrlpdwf jzpfonf/ vl\ vIyf&Sm;rIrsm;udk jzpfap&ef

axmufyHhay;aompdwf (Action Potential) jzpfonf/ vufrsm;? ajcrsm;udk vIyf&Sm;a&GUvsm;&ef

Action Potential rsm; vdktyfonf/
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a'gopdwfac: a'gorlpdwfa'gopdwfac: a'gorlpdwfa'gopdwfac: a'gorlpdwfa'gopdwfac: a'gorlpdwfa'gopdwfac: a'gorlpdwf

a'goqdkonfrSm vl\cËmudk,ftpdwftydkif;rsm; vIyf&Sm;jcif;[k qdkEdkifonf/ 4if;a'go

wdkYonf cËmudk,fvIyf&Sm;rIudk jzpfapaompdwf Action Potential udk a'gopdwf[kvnf;aumif;?

a'gorlpdwf[lívnf;aumif; ac:Edkif ayonf/ pdwfESvHk;rcsrf;ombJ Murf;wrf;jcif;ESifh ,SOfwGJí

jzpfay:aom pdwfonf a'gorlpdwfjzpfonf/ pdwfESvHk;rcsrf;omjcif;udk cËmudk,f tpdwftydkif;rsm;

rvIyf&Sm;ygbJ BudwfícHpm;Edkifao;onf/ odkYaomf Murf;wrf;jcif; ESifh,SOfwGJíjzpfaom tjyKtrludk

cËmudk,f\ tpdwftydkif;rsm;udk rvIyf&Sm;ygbJ jzpfír&acs/

vlwpfa,muftm; ½dkufykwf&eftwGuf qdkif&myk*d¾Kvfonf 4if;\vufudk toHk;jyKrnf

qdkygpdkY/  vlwpfa,mufu wpfa,mufudk ½dkufykwfESdyfpufjcif;onf Murf;wrf;jcif;ESifh ,SOfwGJjzpfonfh

trlt,m vIyf&Sm;rIjzpfonf/ þodkY um,uHajrmuf jyKvkyfonfhtcg vufarmif;udk ajr§muf&ef

tm;,l&mwGif vufarmif;twGif;&Sd Triceps ? Biceps ESifh Deltoid [kac:aom MuGufom;rsm;

udk oHk;um auG;qefYjcif;? rjcif;wdkYudk jyKvkyf&\/ odkYrSom ½dkufykwfEdkifrnf jzpfonf/

þodkYjzpfvmap&ef OD;aESmuf\ Motor Cortex wGif jzpfay:aom Action Potential onf

Thalamus ESifh Brain Stem udk jzwfoef;um Spinal Cord rSwpfqifh vufarmif;MuGufom;

rsm;jzpfonfh Triceps, Biceps ESifh Deltoid wdkYxHodkY a&muf\/ MuGufom;rsm;wGif OD;aESmuf\

Motor Cortex rS Neuron Soma rsm;\ Axon rsm;onf vufwH&Snfrsm;ozG,f xGufvmMuum

Thalamus ESifh Brain Stem udkjzwfoef;um Spinal Cord twdkif; qufvuf &SnfxGufvmNyD;

4if;wdkY\ Target Cell [kac:aom MuGufom;ae&m toD;oD; wGif0ifa&mufí csdwfqufMuonf/

4if;uJhodkY Axon rsm;ESifh MuGufom;rsm; awGYqHkcsdwfqufonfh MuGufom;rsm;\ rsufESmjyif&Sdae&mudk

Neuro Muscular Junction  [kac:onf/ 4if;onf Skeletal Muscle Fibre \ rsufESmjyifwGif

awhqufikwfjzifh qufonf/ Skeletal Muscle Fibre onf MuGufom;\ tpdwftydkif;jzpfonf/

4if;\ rsufESmjyifwGif Motor End Plate [kac:aom tjym;0dkif;i,f&Sdonf/ 4if;cHk0dkif;i,fwGif

Motor Neuron rsm;\ Synapses rsm; vma&mufawhqufqufonf/ Motor End Plate ESifh

Motor Neuron rsm; awhqufonfh Synapses rsm;wGifvnf; Synaptic Cleft ac: Mum;cHe,f

&Sdonf/ Motor End Plate rsm;\ rsufESmjyifonf wGefYacgufaeonfh rsufESmjyifjzpfNyD;

4if;rsufESmjyifwGif Chemo Gate ac: "mwkypönf;rsm;aMumifh yGifhoGm;Edkifaom taygufrsm;

trsm;tjym;&S daeonf/ trsm;pkonf Sodium (Na+) *dwfrsm;ESif h Potassium (K)

*dwfrsm;jzpfonf/
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Motor Cortex rS vmaom Action Potential onf Motor End Plate wGif&Sdaom

Synapse odkYa&mufvQif Pre Synaptic Terminal wGif;odkY Ca2+ rsm; 0ifa&mufvmonf/ Ca2+

rsm;0ifvmvQif Vesicle rsm;ESifhaygif;í Vesicle rsm;rS Acetylcholine udk vTwfay;onf/

Acetycholine odkY Post Synaptic Membrane wGif&Sdaom Acetycholine  Receptor rsm;wGif

oGm;a&mufwG,fuyfonf/ 4if; Acetylcholine Receptor rsm;onf Li-gand Gate Cation

Channel ac: "mwkypönf;rsm;? tdkif;,Gef;rsm;ESifh zGifhí&aom *dwfwHcg;rsm;jzpfMuonf/ Synapse

\ uvmyfpnf;jyify "mwkywf0ef;usifwGif Na+ rsm;pGm&Sdonf/ uvmyfpnf;twGif;

"mwkywf0ef;usifwGif K+ ydkírsm;onf/ Acetylcholine Neurotransmitter rsm;onf Post

Synaptic tcGH&Sd Receptor rsm;wGif uyfvdkufaomtcg *dwfrsm;yGifh\/ yGifhvQif Na+ rsm;onf

Post Synaptic Membrane twGif;odkY 0ifa&mufonf/ wpfNydKifeufyif Post Synaptic

Membrane rS K+ rsm;u Membrane jyifyodkYxGufonf/ aemufqHk; Net &v'frSm Membrane

onf Na+ rsm; trsm;tjym;ydkí 0ifvmrIaMumifh e*dk Resting Membrane Potential (RMP)

ajymif;oGm;onf/ RMP onf Acetylcholine rsm; Receptor wGif ruyfrDu&Sdaom Potential

jzpfonf/     Receptor rsm;wGif rsm;wGif rsm;wGif rsm;wGif rsm;wGif Acetylcholine uyfvdkufí *dwfyGifhoGm;NyD; yxrqHk; uyfvdkufí *dwfyGifhoGm;NyD; yxrqHk; uyfvdkufí *dwfyGifhoGm;NyD; yxrqHk; uyfvdkufí *dwfyGifhoGm;NyD; yxrqHk; uyfvdkufí *dwfyGifhoGm;NyD; yxrqHk; Na+

wpfvHk;onf wpfvHk;onf wpfvHk;onf wpfvHk;onf wpfvHk;onf Post Synaptic Membrane xJodkY 0ifa&mufvmonfhtcsdefonf xJodkY 0ifa&mufvmonfhtcsdefonf xJodkY 0ifa&mufvmonfhtcsdefonf xJodkY 0ifa&mufvmonfhtcsdefonf xJodkY 0ifa&mufvmonfhtcsdefonf RMP ac:ac:ac:ac:ac:

b0ifpdwf pwif ajymif;vJonf/ b0*Fpve tcsdefyifjzpfonf/b0ifpdwf pwif ajymif;vJonf/ b0*Fpve tcsdefyifjzpfonf/b0ifpdwf pwif ajymif;vJonf/ b0*Fpve tcsdefyifjzpfonf/b0ifpdwf pwif ajymif;vJonf/ b0*Fpve tcsdefyifjzpfonf/b0ifpdwf pwif ajymif;vJonf/ b0*Fpve tcsdefyifjzpfonf/

xd kuJ hod k Y  Post Synaptic Membrane wGi f RMP ajymi f ;um e*d k& S daom

vQyfppftzdk"mwfxufydkí rsm;aom vQyfppftzdk"mwfrsm; pka0;um Membrane \ Threshold

Potential odkY a&mufonfESifh Motor End Plate MuGufom; wGif&Sdaom Sarcolemma

wpfavQmufwGif Action Potential jzpfawmh\/ MuGufom;bufjcrf;wGif&Sd Sarcolemma wGif

Action Potential jzpfonfESifh MuGufom;\ Motor End Plate rsufESmjyifwGif&Sdaom

Acetylcholine rsm;onf jzpfpOf (2) rsdK;jzifh uG,faysmufukef\/ jzpfpOf (1)rSm Acetylcholine

rsm;onf MuGufom;rsm;wGif;odkY 0ifa&mufum aysmufuG,fonf/ jzpfpOf (2)rSm Synaptic Cleft

wGif;wGif usef&Sdaeaom Acetylcholine rsm;udk Acetylcholinesterase [kac:onf/ tifZkdif;

(Enzyme) u Acetic Acid ESifh Choline rsm;udk Pre Synaptic Terminal rS jyefípkyf,l (Uptake)

vkyfí jyeftoHk;jyK&ef (Recycle) odrf;,lonf/ ,cktaetxm;wGif MuGufom;wGif&Sdaom

MuGufom;\ zG J Ypnf; yH ktpdwftydkif;jzpfonfh Sarcolemma wGif Action Potential

jzpfoGm;NyDjzpfonf/
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Sarcolemma onf 4if;wGifjzpfay:aom Action Potential udk 4if;ESifh csdwfqufxm;aom

Transverse Tubules ac: T - Tubules ac: vSD;NyD;om; MumpG,foP²meftuGif;rsm;wGifyg

Action Potential qufvufjzpfay:aponf/ Sarcolemma ESifh Transverse Tubules rsm;onf

wpfqufwnf;jzpfonf/ 4if; T-Tubules rsm;onf MuGufom;zGJYpnf;yHkwGif;&Sd Ca2+ rsm;udk odrf;qnf;

odkavSmifxm;onfh Sarcoplasmic Reticulum (SR) [kac:aom Ca2+ odkavSmif ½Hkrsm;ESifh

csdwfqufaeonf/

Sarcoplasmic  Reticulum \ tqHk;yd kif;rsm;wGif Terminal Cisternae ac:

tvHk;jcrf;oP²mefjzifh T-Tubules rsm;onf awhqufawGYqHkonf/ T-Tubule wpfckESifh Terminal

Cisternae ESpfckwGJvsuf&Sdonfudk Triad [kac:onf/ T-Tubules rsufESmjyifESifh Terminal

Cisternae rsm;\ rsufESmjyifwdkY xdpyf&mMum;wGif vQyfppf Potential tajymif;tvJjzpfvQif

yHkoP²meftaetxm; ajymif;wwfaom Protein Gate rsm; rsm;pGm&Sdaeonf/
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4if; Protein Gate rsm;onf Voltage Gate or Voltage Senstive Protein

rsm;jzpfMuonf/ T-Tubules ESifh Terminal Cisternae wdkY\ rsufESmjyifESpfckMum;&Sd Protein Gate

rsm;\ wpfzufonf Terminal Cisternae wGif&SdNyD; 4if;udk ydwfqdkYxm;aom tqdkYuJhodkYjzpfaeaom

Protein tponf T-Tubule twGif;wGif wdk;0ifum ESpfbuf rsufESmjyifrsm;udk csdwfqufxm;onf/

T- Tublule rsm;wGif Action Potential jzpfaomtcg 4if; Voltage Sensative Protein onf

yHkoP²mef taetxm; ajymif;oGm;onf/ xdkodkYajymif;oGm;vQif 4if;qdkYxm;aom Protein Gate

t0onf yGifhoGm;ouJhodkYjzpfoGm;onf/ Terminal Cisternae xJwGif odkavSmifxm;aom Ca2+

rsm;onf yGifhoGm;aom *dwfaygufrsm;rS jyifyodkY xGufMuonf/ xdkenf;tm;jzifh Ca2+ rsm;onf

Sarcomere wGif;&Sd MuGufom; rsm;xHodkYa&mufMuonf/ Sarcomere qdkonfrSm T-Tubules

rsm;ESifh Terminal Cisternae rsm;Mum;&Sd MuGufom;tpnf;rsm;jzpfonf/ Sarcomere unit

rsm;pGmonf MuGufom;tpdwftydkif;rsm;jzpfNyD; MuGufom;onf Sarcomere aygif;rsm;pGm

pkpnf;xm;jcif;jzpfonf/ Sarcomere rsm;onf tydkif;vdkuf tydkif;vdkufwGJqufaeum awmifhwif;

cdkifrmaom MuGufom;udk zGJYpnf;jzpfay: aponf/ Sarcomere \ vIyf&Sm;yHkudk od&Sdem;vnf&ef

vdkonf/

Sarcomere ,lepfwGif;wGif Thin Filament [kac:aom trQifwef; i,frsm;onf

Sarcomere \ ausmESifh a&SUeH&Hrsm;udk tajcjyKí 90 'D*&D jyKum xdk;xGufaeMuonf/ Thin

Filament wHrsm;\ Mum;wGif Thick Filament [kac:aom MuGufom;&Snfwnf&Sdonf/

4if;MuGufom;&Snf\ rsufESm jyifwGif Myosin Head \ac:aom acgif;uav;rsm;

wdk;xGufvsuf&Sdonf/ Myosin Head rsm;onf Thick Filament rS wdk;xGufae&m Thin Filament

ESifh aumif;pGm xdEdkifonfhtuGmta0;wGif &SdaeMuonf/ Myosin Head onf Thick Filament

wGif vSJaeygu Thin Filament ESifhvGwfaeNyD; Myosin Head onf tajctaewpfckaMumifh

acgif;axmifvdkufygu Thin Filament ESifh csdwfquf rdEdkifonfhtjyif acgif;axmifNyD;aemuf

xyfíygauG;vdkufvQifvnf; Thin Filament udk csdwfqufvsuf wGef;vdkufouJhodkY jyKEdkifonfh

taetxm; twdkif;&Sdaeonf/

Thin Filament \ab;wGif DNA wGif zGJYpnf;xm;ouJhodkY vdrfíywf&pf xm;aom Frame

ESpfacsmif;&Sdonf/ 4if;wdkYudk Tropomyosin [kac:onf/ Tropomyosin ESpfckonf wpfckESifhwpfck

vdrfumywfxm;aomfvnf; 4if; Frame ESpfck\Mum;wGif Actin ac: tom;vHk;av;rsm;

ESpfvdkif;onf Tropomyosin ESpfvdkif;uJhodkYyif twGif;ESpfvdkif;tjzpf wpfckESifhwpfck vdrfwGJvsufyif

zGJYpnf; xm;onf/
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Tropomyosin \ vdkif;ay:wGif Troponin [kac:aom Receptor rsm;&Sdonf/ 4if;

Receptor rsm;onf Ca2+ udkvufcHEdkifonf/ Troponin rsm; ay:&Sd Receptor rsm;ay:odkY Ca2+

vma&mufwGJqufaponfhjzpfpOfudk Excitation Contract Coupling [kac:onf/ Thin Filament

\ tjyif Frame Tropomysin ay:&Sd Troponin \ Receptor rsm;ay:wGif Ca2+ rsm;wG,fuyf

vdkufvQif Troponin onf 4if;\ yHkoP²mefajymif;oGm;onf/ Troponin \ yHkoP²mefajymif;jcif;

onf 4if;wnf&Sdae&m Tropomyosin Frame rsm;udk ydkíuspfvspfoGm;atmif t0wfa&n§pf

ouJhodkY xyfívdrfvdkufouJhodkY jzpfoGm;onf/ þodkYjzpfvQif e*dku Tropomyosin Frame

twGif;om;wGif &SdaeMuaom Actin rsm;onf uspfvspfoGm;aom Tropomyosin rsm;aMumifh

uspfvspfoGm;aom Frame \jyifyodkYxGufvmouJhodkY jzpfoGm;onf/ trSefwGif Actin rsm;u

jyLxGufvmonfr[kwf/ Tropomyosin rsm;u vdrfumusHKU0ifoGm;jcif;aMumifh twGif;&Sd Actin

rsm; tjyifodkYa&mufouJhodkY jzpfvmjcif;jzpfonf/ þodkYjzpfvQif 4if; Actin rsm;ESifh eD;uyfpGm

&Sdaeonfh Thick Filament rsufESmjyifay:&Sd Myosin Head rsm;onf Actin wGif&Sdaom Binding

Site [kac:onfh csdwfquf&m ae&mwGifvmí csdwfqufonf/

þuJhodkY csdwfqufvdkufaomtcg Thin Filament ESifh Thick Filament wdkYonf

wpfckESifhwpfck csdwfqufvdkufNyD;jzpfoGm;onf/ 4if;udk Cross Bridge Formation [kac:onf/

Cross Bridge zGJ Ypnf;yHkjzpfonfhtcsdefonf Myosin head wGif jyifyrS&xm;aom P

azmhpzdwfwpfvHk;ESifh ADP ac: Adenosine Diphosphate wpfvHk;&Sdaeonfudk rSwfom;&rnf/

Cross Bridging jzpfNyD;onfESifh Myosin Head onf 4if;wGif&Sdaeaom jyifyrS&xm;onfh

Phosphate wpfvHk;udk vTwfay;vdkufonf/ Phosphate xGufoGm;csdefwGif Myosin Head ESifh

Actin wdk YwG Jcs dwfxm;onfh Binding Site wGif wG Jcs dwfrI yd kítm;aumif;vmonf/

wGJcsdwfrItm;jynfhonfESifh Myosin Head onf 4if;&&Sdxm;aom ADP udkyg vTwfxkwfvdkufonf/

ADP jyKwfxGufoGm;rIaMumifh Myosin Head onf Thin Filament udk wGef;um Sarcomere \

tv,fA[dkodkY a&GUap&ef ydkYonf/ Myosin Head \ Thin Filament udk wGef;ydkYonfudk Power

Stroke [k odMuonf/

Power Stroke NyD;onfESifh MuGufom;wGif;wGif&Sdaeaom ATP ac: Adenosine

Triphosphate onf Myosin Head \ ATP Receptor wGif vma&muf csdwf\/ ATP onf

Myosin Head wGif csdwfvdkufonfESifh Myosin Head ESifh Actin wdkY\ Binding Site &Sd

wGJquftm;onf avsmhoGm;um Cross-Bridge jyKwfoGm;onf/ xdkodkYjyKwfoGm;jcif;onf ATP

vma&mufwGJqufrIaMumifh jzpfonf/ 4if;jzpfpOfudk Cross-Bridge Detachment [kac:onf/
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Cross-Bridge jyKwfoGm;csdefwGif Myosin  Head onf Actin Binding Site rS

jyKwfxGufoGm;aomfvnf; axmifvsuftaetxm;wGifom &Sdao;onf udk owdjyK&efvdkonf/

þodkY&SdpOf ATP onf 4if;xHrS Phosphate oHk;vHk;udk wGJxm;ay;aom H+ tdkif;,Gef;wpfvHk;udk

xkwfvTwfvdkufonf/ 4if;jzpfpOfudk Hydrolysis [kac:onf/  ATP Hydrolysis jzpfvQif H+

xGufoGm;aom twGJ&Sd&m Phosphate wpfvHk;onfvnf; ATP rS jyKwfxGufoGm;um Myosin

Head \ Phosphate Site wGif ae\/ ATP onf azmhpzdwfwpfvHk;avsmhoGm;í ATP

r[kwfawmhbJ Adenosine Triphosphate b0rS Adenosine Diphosphate b0odkY a&mufonf/

Myosin Head wGif&Sdaom Phosphate wpfvHk;onf Myosin Head rS xkwfvkyfxm;jcif;

r[kwfaom Phosphate jzpfí 4if;udk Inorganic Phosphate [kac:onf/ Myosin Head

wGif ATP rS ADP odkY ajymif;vQif ajymif;csif; Myosin Head onf axmifaeaom taetxm;rS

vJSaeaom taetxm;odkY jyefa&mufonf/

xdkrSwpfqifh jyefaxmifjyefonf/ jyefaxmifum Actin \ Binding Site wGif

csdwf½Hkcsdwfjyefonf/ csdwf½HkcsdwfNyD;NyD;csif; Myosin Head onf 4if;wGif &xm;aom Phosphate
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P wpfvHk;udk jyefvTwfay;vdkufjyefonf/ P jyKwfxGufoGm; vQif Myosin Head ESifh Actin \

Binding Site csdwfqufrIydkí cdkifjrJjyefonf/ NyD;aemuf Myosin Head onf usef&Sdaom ADP

udkyg vTwfxkwfvdkufjyefonf/ ADP xGufoGm;onfESifh Power Stroke jzpfvmonf/ Power

Stroke onf Myosin Head u Thin Filament udk Sarcomere \ A[dkodkY wGef;ydkYjcif;jzpfonf/

xdkYaMumifh ESpfbufpvHk;wGif &Sdaom Thin Filament wdkYonf tv,fA[dkbuf odkYa&GUvmjcif;onf

MuGufom; usHKUvmjcif; (Contraction) yifjzpfonf/ Muscle Contraction jzpfonf/ xdk Muscle

Contraction onf MuGufom;\ Sarcomere tm;vHk;wGif wpfNydKifeufjzpfvQif 4if;MuGufom;BuD;

wpfckvHk; usHKUoGm;jcif; jzpfayonf/ þodkYjzpf MuGufom;onf a&SUvufzsHudkqGJí rvdkufouJhodkY

jzpfí Biceps, Triceps wdkY\ Contraction aMumifh vufzsHonf tay:odkY auG;í MuGvmjcif;

jzpfonf/ Myosin Head wdkYonf Thin Filament \ Tropomyosin Frame ay:wGif&Sdaom

Troponin ay:&Sd Receptor wGif Ca2+ &Sdaeoa&GU umv ywfvHk; Thin Filament udk Sarcomere

\ A[dkodkY a&mufonfhtcsdefwGif Tropomyosin Frame wGif&Sdaom Troponin ay:&Sd Receptor

rsm;wGif wG,fuyfaeaom Ca2+ rsm;onf jyKwfxGufjyefum 4if;wdkYtm; odkavSmifodrf;qnf;&m

Sarcoplasmic Reticulum (SR) wGif;odkYjyefí0ifa&mufMuonf/ Ca2+ rsm; r&SdawmhvQif

Tropomyosin onf uspfvspfae&mrS jyefíajyavsmhum yGoGm;jyefí Troponin rsm;onf

Tropomyosin Frame \ twGif;odkY jyefa&muf oGm;awmhonf/

þenf;tm;jzifh cE¨mudk,f vIyf&Sm;rIrsm;udk aqmif&Gufonf/ vlwpfa,mufu

vlwpfa,muftm; ½dkufykwfrnfqdkvQif Motor Cortex rS Action Potential onf MuGufom;&Sd

Motor End Plate &Sd Synaptic Connection rS Sarcolemma wGif;wGif Action Potential

qufvufjzpfay:apjcif;jzifh vufarmif;udkajr§mufum vIyf&Sm;rIjyKjcif;jzpfonf/ þjzpfpOfwGif

OD;aESmuf\ Motor Cortex rSvmaom Action Potential onf vQyfppfajymif;vJjcif; jzpfaom

aMumifh 4if;jzwfoef;&mvrf;aMumif; Neuron \ Axon wGif vQyfppf"mwfvdkuf jcif;cH&rI

a0'emcHpm;rIudk&aponf/ 4if;cHpm;rIudk a'gopdwf odkYr[kwf a'gopdwfudkjzpfapaom

a'gorlpdwf[kac:onf/ a'gopdwfwGif pdwfudkjzpfapaom Action Potential jzpfonf/ odkYaomf

jzpfay:&mae&monf rsufpd? ESmacgif;? em;? vQmwdkYwGifr[kwfbJ cËmudk,f\ MuGufom;rsm;

wGifjzpfay:aom "mwfvdkufrI Action Potential jzpf&m 4if;udk a'gopdwf[k trnfwyfum

pdwfudkjzpfapaom Action Potential udk trnfuGJay;xm;jcif;aMumifh pdwfapwoduf tjzpf

owfrSwfEdkifonf/ a'gopdwfESifh a'goonf rwl/ a'goonf a'gopdwfwnf;[laom Motor
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Cortex rSvmonfh Action Potential aMumifh jzpfvm& aom MuGufom;a&GUvsm;rIrsm;jzpfonf[k

em;vnfEdkifonf/ MuGufom;a&GUvsm;jcif;rsm;udk cËmudk,f jyifyrSMunfhvQif qdkif&myk*d¾Kvfonf

vufudkajr§mufí ½dkufykwf&ef BudK;pm;ae onfudkomawGY&rnf/ þodkYaomvIyf&Sm;rIudk

a'go[kac:onf/ þtrlt,m onf vuf\ MuGufom;rsm;wGifomru ajcaxmuf? rsufESmESifh

wpfudk,fvHk; &SdMuGufom;rsm;wGifyg Action Potential rsm;jzpfum wpfNydKifeuf vIyf&Sm;

Mujcif;jzpfonf/ vlwpfa,muftm; ½dkufykwfvdkí vufajr§mufonfhtcsdef wGif qdkif&myk*d¾Kvf\

rsufESm&SdMuGufom; rsm;yg vdkufvHajymif;vJonf/ þodkY awGYjrif&onfhyHkrsm;ESifh ½dkufykwfvdkufonfh

tjyKtrlrsm;udk taMumif;jyKí y#dC orÜ,kwf[kac:aom Murf;wrf;jcif;ESifh ,SOfíjzpfaom[k

ynwfjyKum ajymqdk &nfnTef;jcif;jzpfonf/ xdkYaMumifh þodkYaom a'goudk jzpfaponfhpdwfudk

pdwfESvHk;rom,monfh½kyftoGifESifh qdkif&myk*d¾Kvf&&Sdaom cHpm;rIa0'emwdkY udkyg &nfnTef;um

a'greó o[*kwf y#dCorÜ,kwf[lí &nfnTef;jcif; jzpfonf/ 4if;udk aphaqmfaom

avmbrlpdwf\ tay:wGifwnf&Sdí tocFg&du odkYr[kwf oocFg&du pdwfrsm;tjzpf

xyfrHuGJjym;ayOD;rnfjzpfonf/ ,ck a&;om;vufpjzpfaom avmbrlpdwfjzpfonfh Oyau©m

o[*kwf 'd|d*w orÜ,kwf oocFg&duaMumifh jzpfvmrnfh a'gorlpdwfonf a'greó o[*kwf

y#dCorÜ,kwf oocFg&du a'gorlpdwf jzpfacsonf/

Oyau©m o[*kwf 'd|d*w 0dyÜ,kwf tocFg&du avmbrlpdwfOyau©m o[*kwf 'd|d*w 0dyÜ,kwf tocFg&du avmbrlpdwfOyau©m o[*kwf 'd|d*w 0dyÜ,kwf tocFg&du avmbrlpdwfOyau©m o[*kwf 'd|d*w 0dyÜ,kwf tocFg&du avmbrlpdwfOyau©m o[*kwf 'd|d*w 0dyÜ,kwf tocFg&du avmbrlpdwf

rSm;,Gif;aomt,ltqay:wGif tajcjyKí jzpfvmonfr[kwf/ 0rf;ajrmuf0rf;omjcif;

0rf;enf;jcif;vnf;r&Sd/ odkY&mwGif uHtopfrsm;udk tvdktavsmufvkyfaeNyD;jzpfapaom

avmbrlpdwfjzpfonf/

Oyrm t&ufa&mif;aom ta&mif;orm;onf 4if;\ 0rf;pmtwGuf a&mif;&vG,faom

t&ufudk a&mif;jcif;qdkygpdkY/ tjcm;pm;aomufukefrsm; a&mif;Munfhzl;onf/ a&mif;írukefvQif

odk;ukefjcif;? ykyfukefjcif;rsm;aMumifh ½HI;&onf/ a&mif;onfh tpm;taomufrsm;tm; vlwdkif;rpm;/

(Oyrm- vufokwf acgufqGJokwfponfjzifh) xdkYaMumifh t&ufudkajymif;í a&mif;aom tcg

awmfawmfrsm;rsm; 0,faomufMuonfhtjyif 4if;onf ykyfukefodk;ukef r[kwfí t½HI;r&Sd/ xdkYaMumifh

t&ufa&mif;onf/
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þodkYawG;awmjcif;wGif a&mif;olonf vltrsm;t&ufaomuf apvdkí t&ufa&mif;jcif;

r[kwf/ rdrd\ rdom;pktqifajya&;twGufom vkyfudkif&onf/ t&ufaomufolrsm;tm;

ysufpD;apvdkaom qÉr&Sd/ aomufvQifawmh ysufpD;Murnf[kodonf/ &vmonfh 0ifaiGrS

pkaqmif;í wwfEdkiforQ vSL'gef;vdkao;onf/ t&uf a&mif;ol aeYpOf0ifaiGaumif;í wufMuGpGm

qdkifzGihf\/ wufMuGpGm vkyfudkif\/ xkdodkY wufMuGpGmvkyfudkif&ef cËmudk,ftpdwftydkif;rsm;udk

vIyf&Sm;&efvdkonf/ cËmudk,ftpdwftydkkif;rsm;udk vIyf&Sm;aprnfh taMumif;w&m; (2)rsdK;om

&Sdonf/  wpfrsdK;onf qÉjzpfNyD; aemufwpfrsdK;onf avmbjzpfonf/ qÉaMumifh jzpfay:aom

r[mukodkvf pdwfonf vl\ cËmudk,ftpdwftydkif; rsm;udk vIyf&Sm;aponf/ avmbaMumifh

jzpfay:aom avmbrlpdwfwdkYonf vnf; vl\cËmudk,ftpdwftydkif;rsm;udk vIyf&Sm;aponf/

vIyf&Sm;jcif;qdk onfrSm um,uH? 0pDuH? raemuH rsm;udk jyKjcif;udk qdkvdkonf/ r[mukodkvf

pdwfrsm;aMumifh jzpfvmaom vIyf&Sm;rIrsm; odkYr[kwf um,uH? 0pDuH? raemuH rsm;onf

ukodkvfuHudkjyKonf/ avmbrl pdwfrsm;aMumifh jzpfvmaom a'gorl pdwfonf a'go[lonfh

vIyf&Sm;jcif;udk jzpfaponf/ a'gou tukodkvfuHudk jyKonf/

r[mukodkvfpdwfrsm; jzpfay:vQifvnf; Orbitofrontal Crotex wGifyif jzpfay:onf/

Orbitofrontal Prefrontal Cortex Action Potential onfyif r[mukodkvf pdwfrsm;jzpfvmjyefonf/

xdk Orbitofrontal Prefrontal Cortex Action Potential rsm;aMumifh qufvuf jzpfay:vmaom

cËmudk,f tpdwftydkif;rsm;\ vIyf&Sm;rI (um,uH? 0pDuH? raemuH)wdkYonf ukodkvfESifh tukodkvfuH

topfrsm;jzpfvmonf/ OD;aESmufwGif; jzpfay: &mwGif r[mukodkvfpdwfrsm;ESifh avmbrlpdwf

rsm;onf Orbitofrontal Prefrontal Cortex odkUr[kwf Working Memory wGifom jzpfay:onf/

odkY&mwGif  uGm[csufrSm r[mukodkvfpdwf rsm;jzpfonfh tcsdefwGif xkwfvkyfay;aom Neurotransmitter

rsm;\ trsdK;tpm;yrmPonf avmbrlpdwfrsm;aMumifh a'gorlpdwfrsm;jzpfonfhtcg xGufvmaom

tvkyfvkyfay;aom Neurotransmitter rsm;\ trsdK;tpm; yrmPESifh rwlnDjcif;yifjzpfonf/

þvkyfief; (2)rsdK;onf Gene \ Expression jzpfrIay:wGif tusdK;oufa&mufrI&SdEdkifonf/

(2)(2)(2)(2)(2) Paleomammalia Complex

OD;aESmufodyÜHynm&Sif McLean onf Reptilian Complex tjyif Paleomammalian

Complex [kac:aom OD;aESmuftpdwftydkif; tpktzGJYwpfck udkvnf; cGJjcm;um avhvmrIjyKcJhonf/
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Paleomammalian Complex onf Septum, Amygdala, Hypothalamus, Hippocampus

ESif Cingulate Cortex wdkY yg0ifonf[k&nfnTef;um trnfay;cJhonf/

,aeYacwf McLean \ Paleomammalian Complex udk tajccHí ydkí jynfhpHkaom

avhvmrIrsm;\awGY&Sdcsufrsm;jzifh jznfhpGufum tvm;wltvkyf vkyfaompepfudk Limbic System

[k ac:um a&;om;Muonf/ McLean uvnf; Limbic [lonfh pum;vHk;udk oHk;í avhvm

azmfxkwfcJhaomfvnf; McLean a&;om;cJhaom Limbic pepfxuf ,aeYacwfawGY&Sdcsufrsm;jzifh

a&;om;aom Limbic System tpdwftydkif;rsm;ESifh 4if;\vkyfief;wdkYu ydkíjynfhpHkvmcJhonf/

Limbic pepf\t"duvkyfief;rsm;onf pdwfvIyf&Sm;rI (Emotion) jzpfpOfrsm;wGif yg0ifjcif;?

vlwdkY\ tjyKtrlrsm;wGif yg0ifjcif;? rSwfÓPf\ vkyfief;rsdK;pHkwGifyg0ifjcif;? vlwdkYwufMuGpGm

vIyf&Sm;ap&mwGif yg0ifjcif; (apwem) ponfh txifu&vkyfief;rsm;jzpfonf/ Cingulate Cortex,

Fornix, Mamillary Body wdkYonf Limbic pepf\ t"du tpdwftydkif;rsm;jzpfonf/ Amygdala

ESifh Hippocampus udk Basal Ganglia tkyfpkwGifvnf; tpdwftydkif;tjzpf awGY&aomfvnf;

Limbic pepf\ tvkyfvkyfyHkwGif 4if;wdkY (2)ck\ yg0ifywf oufrIonf ta&;ygaom tcef;u@rS

yg0ifaeonf/

Basal Ganglia tkyfpkonf t"dutm;jzifh Thalamus udkzGifhydwfjcif; vkyfief;jzifh

cËmudk,ftpdwftydkif;rsm; vIyf&Sm;rIwGif rsm;pGm yg0ifywfouf vsuf&Sdonf/ Limbic tkyfpkonf

pdwfvIyf&Sm;rIrSwfÓPf? pdwfvIyf&Sm;rIaMumifh cËmudk,ftpdwftydkif;rsm; vIyf&Sm;Edkif&ef EdI;aqmfjcif;

vkyfief; (apwemjy|mef; jcif;) ESifh pdwfudkxdef;ausmif;csKyfwnf;jcif;qdkif&m udpövkyfief;rsm;udk

t"du aqmif&Gufonfudk cGJjcm;owdjyK&efvdkonf/ Reptilian Complex ac: R-Complex

odkYr[kwf Basal Ganglia onf a'go½kyfrsm;udk jzpfay:apaom tpdwftydkif; jzpfonf/ odkYaomf

Limbic system onf rdbarwåm? jA[®0d[m&w&m;? auR;arG;jcif;? apmifha&Smufjcif;

ponfhvkyfief;rsm;udk jzpfay:apaom tpdwf tydkif;rsm;jzpfonf/ tcsdKUwd&pämefrsm;wGif R -

Complex ESifh Limbic ESpfrsdK; pvHk;ygonf/ tcsdKUwd&pämefrsm;wGif R-Complex omygonf/

wd&pämefrsm;wGif tajccHtm;jzifh R-Complex awGY&avh&Sdonf/ R-Complex onf tdyfpm;umr

vkyfief;rsm;udkom OD;aqmifonf/
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Cerebrum

Cerebrum onf Limbic ESifh Basal Ganglia wdkY\tay:wGif wGJí wnf&Sdaewwfonf/

4if;onf rSwfÓPfESifhtm½Hkrsm;udk tvkyfvkyfap&mwGif oHk;onf/ wd&pämefrsm;wGifvnf;

Cerebrum ygonf/ wd&pämefrsm;pGm&Sdonf/ wd&pämefwdkYwGif wGm;oGm;owå0grsm;\ Cerebrum

onf EdkYwdkufowå0grsm;\ Cerebrum xufao;i,fonf/ a&aeowå0g ig;rsm;ESifh ukef;wpf0uf

a&wpf0uf owå0grsm;wGif Cerebrum &Sdaomfvnf; EdkYwdkufowå0grsm;ESifh,SOfaomf vGefpGm

ao;i,f\/ OD;aESmuf\ pGrf;aqmif&nfudk Cerebrum to Brain Volume Ratio jzifh avhvmonf/

Cerebrum onf OD;aESmufwpfckvHk;\ &mcdkifEIef; rnfrQ&Sdaeonfudk jyonfh &mcdkifEIef;onf

Cerebrum to Brain Volume Ratio jzpfonf/

EdkYwdkufowå0grsm;\xl;jcm;csufrSm 4if;wkdY Cerebrum \ Cerebral Cortex onf

tjcm;wd&pämefrsm;xuf ydkí BuD;rm;aejcif;yifjzpfonf/

Cerebral Cortex onf pOf;pm;jcif;ESifh wGufcsufjcif;vkyfief;rsm;udk vkyfudkifEdkifonf/

pdwfvkyfief; (5)rsdK;jzpfonfh (1) qifjcifoHk;oyfjcif;? (2) &IjrifoHk;oyfjcif; (3) usdK;aMumif;

qifjcifjcif;? (4) a0zefydkif;jcm;jcif;? (5) qHk;jzwfcsufcsjcif;wdkYudk Cerebral Cortex wGif

aqmif&GufMuonf/ Cerebral Cortex udk Gray Matter ac: rD;cdk;a&mifEsL&Gefrsm;jzifh

zGJYpnf;xm;onf/ EdkYwdkuf owå0grsm;wGif Cerebral Cortex zGHYNzdK;vmaomfvnf; tjcm; ig;? ukef;ae

a&aeowå0g? wGm;oGm;owå0grsm; iSufrsm;wGif Cerebrum toGifjzifh yg0if zGJYpnf;xm;aomfvnf;

Cerebral Cortex yg0ifrIonf EdkYwdkufowå0grsm;ESifh ,SOfvQif vGefpGmao;i,fenf;yg;vS\/

xkdYaMumifh ig;? ukef;aea&aeowå0g rsm;? wGm;oGm;owå0grsm;? iSufrsm;onf pdwfvkyfief; (5)rsdK;udk

vkyfEdkifjcif; &mEIef;r&Sdoavmufyif enf;yg;onf/ vHk;0r&Sd[krqdk/ 4if;wdkY\ OD;aESmufwGif

tajccHtm;jzifh (1) Cerebellum (2) Optic Nerves (3) Cerebrum (4) Pituitary Gland (5)

Medulla Oblongata (6) Olfactory Bulb  ponfh (6)rsdK; yg0ifavh&Sdonfudk awGY&onf/
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Cerebellum

Cerebellum onf t"dutm;jzifh cËmudk,f\ [efcsufESihf &yfwnfrI owif;tcsuf

tvufrsm; &,ljcif;? vIyf&Sm;rI? a&GUvsm;ajymif;vJrIrsm; tm;vHk;udk cËmudk,f&Sd Proprioceptor

rsm;rS vufcH&,lum [efcsufrysufap&ef tae txm;ESifh tm;rsm;udk wGufcsufay;um Motor

Cortex odkY ay;ydkYay;jcif;? cE¨mudk,fvIyf&Sm;rI jyKvkyfawmhrnfqdkvQif vkyfvdkonfhtwdkif;

rnfodkYjyKvkyf&rnfudk wGufcsufay;jcif;vkyfief;rsm;udk vkyfudkifonf/

Optic Nerve

Optic Nerve rsm;onf tjriftm½Hkjzifh tvkyfvkyfum ½lyg½Hkudk yHkazmfay;onf/
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Cerebrum

Cerebrum onf rSwfom;jcif;? pOf;pm;jcif;[laom pdwfvkyfief; (5) rsdK;udk vkyfudkifonf/

cËmudk,fvIyf&Sm;rIrsm; tm;vHk;twGuf Motor Cortex wnf&Sd&mae&mjzpfovdk tm½Hkrsm;tm;vHk;udk

rSwfom; rSwfwrf;wif&ef ae&mvnf;jzpfonf/

Pituitary Gland

Pituitary Gland onf cËmudk,f a&GUvsm;vIyf&Sm;&mwGif vdktyfaom qufoG,fa&;

"mwkypönf;rsm;jzpfonf/ Neurotransmitter rsm;udk xkwfvTwf ay;onf/ cËmudk,fBuD;xGm;rIudk

aqmif&Gufaom Growth Hormones rsm;udkvnf; xkwfvkyf&mae&mjzpfonf/

Medulla Oblongata

Medulla Oblongata onf Brain Stem \ atmufqHk;ydkif;jzpfNyD; 4if;wGif;wGif Reticular

Formation [lonfh emAftzGJYtpnf;wnf&Sdonf/ Reticular Formation onf ESvHk;ckefEIef;?

aoG;zdtm;? touf&SLEIef;ESifh tjcm;cE¨mudk,f touf&Sif&yfwnfae&mü vdktyfaom

tajccHvkyfief;rsm; tm;vHk;udk qdkif&m yk*d¾Kvfyifrod&avatmif axmufyHharmif;ESifay;aeaom

tzGJYtpnf; jzpfonf/

Olfactory Bulb

Olfactory Bulb onf 0ifa&mufvmaom teHYtm½Hkrsm;udk vQyfppf Action Potential

rsm;tjzpf ajymif;ay;aom Transducer jzpfonf/ Olfactory Bulb &SdvQif teHYtm½Hkrsm;udk

cHpm;Ekdifonf/
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ig;rsm;wGif txufazmfjyyg (6)rsdK;yg&Sdonf/ ig;\ Cerebellum onf ukef;aea&ae

owå0gjzpfaom zm;\ Cerebellum ESifh,SOfygu t&G,ftpm; ydkíBuD;rm;onf/ ig;\ Optic

Nerve rsm;onf zm;xufydkí BuD;rm;rsm;jym;onf jzpfí ig;\ tjriftm½Hkonf zm;xufydkí

xufjrufonf[k ,lqEkdifonf/ ig;\ Cerebrum ESifh zm;\ Cerebrum t&G,ftpm;onf

rwdrf;r,drf; jzpfonf/

a&aeowå0g ig;a&aeowå0g ig;a&aeowå0g ig;a&aeowå0g ig;a&aeowå0g ig; ukef;aea&aeowå0g zm;ukef;aea&aeowå0g zm;ukef;aea&aeowå0g zm;ukef;aea&aeowå0g zm;ukef;aea&aeowå0g zm;

tm½HkcHrSwfom;odrf;xm;Edkifaom pGrf;&nfruGmvS[k aumufcsuf csEdkifonf/ Pituitary

Gland wGif ig;\ Gland u ydkíBuD;onf/ Medulla Oblongata wGif ig;u tenf;i,fydkí

BuD;onf/ yHkrsm;yg OD;aESmuftpdwftydkif;rsm;\ t&G,ftpm;udkMunfhí 4if;wd&pämefrsm;\

vkyfudkifEdkifaom twdkif;twmrsm;udk rSef;qEdkifonf/

wGm;oGm;owå0g vdyfwGm;oGm;owå0g vdyfwGm;oGm;owå0g vdyfwGm;oGm;owå0g vdyfwGm;oGm;owå0g vdyf avaeowå0g iSufavaeowå0g iSufavaeowå0g iSufavaeowå0g iSufavaeowå0g iSuf

ig;rsm;? ukef;aea&aeowå0grsm;? wGm;oGm;owå0grsm;? iSufrsm;yg OD;aESmuftpdwf

tydkif;wdk Y\ t&G,ftpm;onf rwdrf;r,drf;om&SdMuonf/ txl;ojzifh Cerebrum \
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t&G,ftpm;onf ao;i,fMuonf/ 4if;wkdYonf 0ifa&mufvmaom tm½Hkrsm; rSwfom;jcif;?

tawGYtMuHKrsm; rSwfom;jcif;ESifh tdyfpm;umrudpörsm;udk vkyfEdkifavmuf½Hkom yg0ifonfudk

awGY&onf/

EdkYwdkufowå0g vlom;EdkYwdkufowå0g vlom;EdkYwdkufowå0g vlom;EdkYwdkufowå0g vlom;EdkYwdkufowå0g vlom; EdkYwdkufowå0g aMumifEdkYwdkufowå0g aMumifEdkYwdkufowå0g aMumifEdkYwdkufowå0g aMumifEdkYwdkufowå0g aMumif

EdkYwdkufowå0grsm;\ xl;jcm;csufjzpfaom t&G,ftpm;BuD;rm;onfh Cerebrum wGif

pdwfvkyfief; (5)rsdK; vkyfudkifEkdifapaom tydkif;ESifh ywf0ef;usifESifh qufqHa&;vkyfief;rsm;udk

aqmif&Gufonfhtydkif;rsm; yg0ifvmonf/ rdcif\ uav;apmifha&Smufjcif;vkyfief;? zcif\

uav;apmihfa&Smufjcif;vkyfief;? twwfynmjyefoifay;jcif;vkyfief; ponfh tqifhjrifh

vkyfief;rsm; udk vkyfudkifEdkifaom Cerebrum tpdwftydkif;rsm; yg0ifonf/ EdkYwdkufowå0g \

OD;aESmufonf Basal Ganglia ESifh Limbic  (2)rsdK;wnf;r[kwfawmhbJ Cerebrum \

ydkrdkzGHYNzdK;vmrIonf ydkí,Ofaus;aom tqifh&Sdonfh vkyfief;rsm; udk vkyfudkifvmEkdifonf/ Oyrm

- rdacsmif;ESifhvl twlaeírjzpfEdkifaomfvnf; acG;rsm;aMumifrsm;onf vlYywf0ef;usifwGif

o[Zmwjzpfatmif aexdkifEdkifap rnfh Cerebrum \tpdwftydkif;rsm; yg0ifvmonf/ odkYjzpfí

wd&pämefwGif Basal Ganglia , Limbic ESifh tm½HkrSwfom;rI tawGYtMuHKrSwfom;rI avmufom

vkyfudkifEdkifNyD; pdwfvkyfief; (5)rsdK;vkyfEdkifjcif;r&Sdaom Cerebrum zGJYpnf;yHk rQomyg0ifonf/

EdkYwdkufowå0grsm;wGif qifjcifoHk;oyfjcif;ESifh ½IjrifoHk;oyfjcif;wdkYudk twdkif;twmwpfckxd

vkyfudkifEdkifvmMuonf/ odkYaomf ydkítqifhjrifhonfh usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm;

pOf;pm;jcif;udk rvkyfEdkifacs/ usdK;aMumif; qifjcifjcif;ESifh a0zefydkif;jcm;pOf;pm;jcif;wdkYudk

vkyfudkifEk difonfh OD;aESmufrsdK;onf vlwdk YwGifomyg&S daom OD;aESmuftydkif;jzpfonf/

þuJhodkYvkyfEdkifaom OD;aESmuftydkif;onf vlwdkY\ zGJYpnf;yHkwGif yg0ifvmonfrSm ESpfoef;aygif;



356

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

tenf;i,fom &Sdao;onf/ owå0grsm;tp ordkif;ESifh,SOfvQif usdK;aMumif;qifjcifjcif;ESifh

a0zefydkif;jcm;pOf;pm;jcif;wdkYudk vkyfudkifEdkifapaom OD;aESmuftydkif;onf jzpfay:cJhonfrSm

oufwrf;Ekaeayao;onf/ 4if;udk tpGJjyKí 4if;OD;aESmufydkif;udk Neocortex [kac:onf/

Neocortex onf OD;aESmuf\ Cerebrum \ Cerebral Cortex wGif tay:qHk;tvTmtjzpf

wnf&Sdum rD;cdk;a&mif Neuron Cell Body rsm;jzifh zGJYpnf;xm;onf/ Cerebral Cortex wGif

Neuro Cortex tjyif Allocortex vnf;yg&Sdonf/

Neocortex onf Neuron Tissue (6)vTm yg&Sdonf/ Allocortex wdkYonf Neuron

Tissue (3)vTm odkYr[kwf (4)vTm odkYr[kwf (5)vTm&SdMuaom tvTmrsm; jzpfonf/ wd&pämefrsm;wGif

Neocortex ryg&Sd/ vlESifhwd&pämefwdkY\ t"duuGmjcm;rIrSm þodkYyifjzpfonf/ vl\ rsdK;½dk;ADZ

(Gene)rsm;wGif (1)&mcdkifEIef; &Sdaom Gene rsm;onfom vlwpfrsdK;wnf;wGif&Sdaom Gene

rsm;jzpfNyD; usef (99)&mcdkifEIef;aom Gene rsm;udk wd&pämefrsm;wGifvnf; awGY&onf/ vlwpf

rsdK;wnf;wGifyg&Sdaom Gene (1)&mcdkifEIef;onf BuD;rm;aom rwlnDrIudk jzpfaponf/

FoxP2 Gene onf vlESifh wd&pämefrsm;wGifyg0ifonf/ odkYaomf vl\ FoxP2 Gene wGif

y½dkwif;(751) ckwdkif;wGif tjcm; y½dkwif;onf tenf;i,f om wd&pämefrsm;ESifh rwl½Hkomjzpfonf/

tm;vHk;eD;yg;wlum Protein Sequence wGif wpfckwnf;aom y&dkwif;uGmjcm;csufaMumifh vl\

FoxP2 Gene onf Wernicke's Area , Broca's Area ESifh Geschwind's Territory, Arcute

Fasciculus, Uncinate fasciculus tp&Sdonfh zGJYpnf;yHkrsm;udk OD;aESmufwGif;jzpfay:aponf/

xdkzGJYpnf;yHkrsm;aMumifh vlwdkYonf bmompum;rsdK;pHkudk ajymEkdif em;vnfEdkif jzpfvmonf/ vl0HESifh

arsmuf0Hrsm;wGif Arcute Fasciculus zGJYpnf;yHkyg0ifaeonf/ odkYaomf vl\ zGHYNzdK;yHkuJhodkYr[kwfonfrSm

FoxP2 Gene wGif rwlnDcJhaom (751)ckajrmuf Protein Sequence \ tvkyfvkyfyHk

uGmjcm;jcif;aMumifhyif jzpfayonf[k ,lqEdkifonf/

azmfjycJhaom Broca's Area, Wernicke's Area, Geschwind's Territory, Arcute

Fasciculus, Uncinate fasciculus wdkYonf Neocortex twGif;wGif &SdMuonf/ Auditory Cortex,

Visual Cortes , Motor Cortex , Orbitofrontal Prefrontal Cortex , Ventromedial Cotex,

Dorsolateral Cortex tygt0if rsm;pGmaom vl\ usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm;

pOf;pm;jcif;qdkif&m vkyfief;rsm;udk vkyfudkifaom tpdwftydkif;rsm;onf Neocrotex twGif;wGif

&SdaeMuonf/ jzpfwnfaeMuonf/ usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm; pOf;pm;jcif; vkyfief;

ESpfrsdK;udk xyfívkyfudkifEdkifvmaomaMumifh vlwdkY\ qifjcifoHk;oyf jcif;? &IjrifoHk;oyfwwfjcif;ESifh

qHk;jzwfcsufcsjcif;wdkY\ vkyfief;t&nftaoG; onf wd&pämefrsm;ESifh BuD;rm;aom uGm[rIudk
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jzpfvmaponf/ xdkwd&pämef rsm;onfvnf; qifjcifoHk;oyfwwfonf/ ½IjrifoHk;oyfwwfonf/

qHk;jzwfcsuf rsm;udkvnf; jzpfay:aponf/ odkYaomf 4if;wdkkY\ qifjcifoHk;oyfjcif;? ½Ijrif

oHk;oyfjcif;ESifh qHk;jzwfcsufcsjcif;vkyfief;rsm;wGif usdK;aMumif;qifjcifjcif; ESifh a0zefydkif;jcm;

pOf;pm;jcif;vkyfief; (2)ck ryg0ifonfhtwGuf 4if;wdkY\ qHk;jzwfcsufrsm;onf um,uH? 0pDuH?

raemuH[lonfh uHtopfrsm;udk jzpfay: ap&mwGif ukodkvfuHrsm;jzpfvm&efxuf tukodkvfuH

topfrsm;om jzpfvm zG,f&m &mcdkifEIef;rsm;vmayonf/ odkYjzpfí t½dk;qHk;pOf;pm;MunfhvQifyif

wd&pämefwdkY\ aeYpOfb0wGif ukodkvfuHtopfrsm;xuf tukokdvfuHtopfrsm;om qufíqufí

jzpfaezG,f&mrsm; awGY&onfjzpfí wd&pämefb0rS pkwdusvQif? csKyfNidrf;vQif aumif;&mbHkb0rsm;odkY

jyefvnfOD;wnfEkdif&efonf twdwfb0rsm;wGif jyKcJhaom ukodkvfuHrsm; tusdK;ray;jyefvQif

þwd&pämef bHkb0wGifom tzefwpf&mawí tqdk;oHo&m vnfzdk Y&mom&Sdonfudk

odyÜH½IaxmifhrSvnf; vG,fulpGm oHk;oyfEkdifonf/

Neocortex yg&Sdaom vlrsm;onfvnf; yg&Sdvmaom Neocortex udk toHk;rcsbJ

vkyfudkif&m aeYpOfvkyfief;wdkif;wGif usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm;pOf;pm;jcif;wdkYudk

xnfhoGif;vkyfudkifjcif;r&Sdygu vkyforQ? jyKorQ udpörsm;onf tukodkvfuHtopfrsm;udkom

jzpfay:apEdkifrnfudk owdjyK&ef vdktyfonf/ þodkYjzpfcJhygu wpfb0csKyfNidrf;vQif tjcm;rJhü

twdwfb0rsm; \ ukodkvfuHrsm;u tusdK;ray;ao;vQif rEkóayw (vlYbHk)ESifh a'0ayw

(txufbHk)rsm;udka&mufzdkY&ef a0;vSayonf/

Neocortex yg0ifyd kifqkdifjcif;onf tmrcHcsufr[kwf/ 4if;udktoHk;jyK wwfrS

ukodkvfuHtopfrsm;jzpfay:rnf/ ukodkvfuHtopfrsm; jzpfay:vQif awmh oHo&m&SnfayOD;rnf/

odkY&mwGif Neocortex udkoHk;í ukodkvfuHtopf rsm;vnf; rjzpfay:ap&ef vkyfEdkifayao;onfudk

txl;owdjyK&efvdkonf/ tqifhoHk;qifhwGif Neocortex udkoHk;í (1) ukodkvfuHtopfrsm;

rjzpfay:ap&ef vkyfudkifjcif;? (2) ukodkvfuHtopfrsm; jzpfay:ap&efvkyfudkifjcif;? (3) tukodkvf

uHtopfrsm; jzpfay:cJhvQifyif qdk;0g;aom tukodkvfuHopfrsm; rjzpfvmap a&;vkyfudkifjcif;[lí

cGJjcm;MunfhEkdifonf/ Neocortex udktoHk;csí þtqifh (3)qifhudk vkyfudkifEdkifonf/

Neocortex onf pdwfvkyfief; (5)rsdK;udk vkyfudkif&mwGif a&wdk? a&&Snf rSwfÓPfrsm;

tm;vHk; wGJqufí tvkyfvkyfonf/ Orbitofrontal Prefrontal Cortex (ofPFC) onf

Neocortex wGif;wGif&Sdonfudk odNyD;jzpfonf/ ofPFC wGif 0ifa&mufvmaom tm½Hkopfrsm;udk

a&&SnfrSwfÓPfwGif;&Sd qdkif&m twdwftm½Hkrsm;ESifh ,SOfxdk;pl;prf;&mwGif a&&SnfrSwfÓPfwGif;&Sd

Polyversal Turth(PVT) rsm;ESifh yg ,SOfxdk;pl;prf;onfudk awGYNyD;jzpfonf/ ueOD; pl;prf;rIjzpfonfh
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ypöKyÜefESifh twdwf,SOfxdk;pl;prf;jcif;rsm;rS Action Potential (AP) qufvufjzpfay:ygu PVT

rsm;ESifh qufvuf,SOfxdk;pOf;pm; jcif;udkvnf; Neocortex jzpfonfh ofPFC rSyifaqmif&Gufonf/

þjzpfpOfudk a,medaomreodum& (oifhwifhavsmufywfpGm ESvHk; oGif;jcif;)[kqdkonf/ ueOD;

EdIif;,SOfpl;prf;jcif; rSm AP xGufvmjcif;onf uHtopfrsm;udk jzpfapawmhrnfjzpfaomfvnf;

ofPFC odkYr[kwf Neocortex \ vkyfief;onf a&&SnfrSwfÓPfwGif;&Sd avhusifh&,lxm;aom

PVT rsm;&SdcJhvQif Hippocampus rSwpfqifh qGJ,lum xyfrH,SOfxdk;pl;prf;jcif;onf reodum&

jzpfvmonf/ avhusifh&,lxm;aom PVT rsm;onf vHkavmufaom AP udk xkwfvkyfay;Ekdifygu

ueOD;EdIif;,SOf pl;prf;&mrS ay:xGufvmEdkifaom AP rsm;udk ausysufapEdkifvQif a,medaom

reodum& jzpfayNyD/ oifhwifhavsmufywfpGm ESvHk;oGif;EdkifrIaMumifh avmbudk jzpfay: aprnfh

ofPFC AP  onf ausysufoGm;um avmb jzpfrvmawmh/

apwemapwemapwemapwemapwem

apwemqdkonfrSm EdI;aqmfjcif;jzpfonf/ EdI;aqmfrIjyKvkyfjcif; jzpfonf/ ofPFC AP onf

Amygdala wGif AP jzpfay:apvQif aemufqufwGJ jzpf&yfrsm;pGmudk jzpfapawmhonfudk

avhvmNyD;jzpfonf/ xdkYaemufqufwGJ u@rsm;udk cGJjcrf;MunfhvQif u@ (2)ckawGY&rnf/ u@

(1)udk Basal Ganglia ac: tpdwftydkif;u aqmif&GufNyD; u@ (2)udk Limbic pepf yg tpdwf

tydkif;rsm;u aqmif&Gufonf/

ofPFC AP onf Amygdala wGif qufvufjzpfay:onf/ ofPFC AP rjzpfay:vQif

Amygdala wGif AP rjzpfay:[krqdk/  ofPFC AP rjzpfay:bJ Amygdala wGif AP

wdkuf½dkufjzpfay:apaom tjzpftysuf tajctaersm; &Sdayonf/ 4if;tajctaersm;rSm

ta&;ay: Emergency Situation tajctae rsm;jzpfMuonf/ xdkrSwpfyg; Amygdala wGif

jzpfay:aom AP trsm;pkonf ofPFC AP rsm;om jzpfMuonf/ ofPFC AP jzpfvQif Amygdala

wGifyg AP jzpfonf omru Basal Ganglia ESifh Limbic pepfrsm;wGifyg AP rsm;jzpfay:onf/

xdkrS wpfqifh AP onf Spinal Cord wpfavQmufjzwfoef;um um,uH? 0pDuH? raemuH

topfrsm;jyK&mwGif yg0ifonfh cËmudk,ftpdwftydkif;rsm;wGifyg qufvufjzpfay:aponf/ qdkif&m

cE¨mudk,ftpdwftydkif;rsm;wGif AP jzpfay:vmaomtcg Ca2+ onf MuGufom;rsm;udk

vIyf&Sm;apayonf/ xdkYaMumifh um,uH? 0pDuH? raemuH topfrsm; jyKrdavonf/

þjzpfpOfwGif ofPFC rS AP jzpfay:NyD; 4if; AP  udk qHk;jzwfcsuf[k wifpm;ajymqdkvQif

qHk;jzwfcsufjzpfay:vmonfESifh OD;aESmufwGif;&Sd Basal Ganglia , Limbic ESifh tjcm;cËmudk,f
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tpdwftydkif;rsm;wGif&Sdaom Motor Neuron rsm;tm;vHk;onf qdkif&mvIyf&Sm;rIrsm;udk

vkyfudkifEdkifa&;twGuf qdkif&mtpdwf tydkif;rsm;udka&GUvsm;vIyf&Sm;Edkifap&ef AP rsm;udk qufvuf

jzpfay:ap&onf/

Motor Neuron wGif jzpfay:aom AP onf Motor End Plate odkY a&mufonfhtcg

Sarcolemma wGif AP qufvufjzpfay:aponf/ xdkYaMumifh qHk;jzwfcsuf[k ac:aom

0ka|mjzpfNyD;aemuf avmbrlpdwf[k ac:aom ofPFC AP onf ofPFC ESifh Amygdala Mum;wGif

jzpfay:aom AP jzpfNyD; 0ka|monf ofPFC AP jzpfonfudk owdjyK&rnf/  ofPFC ESifh Amygdala

Mum;wGifjzpfay:oGm; aom AP onf avmbrlpdwfjzpfonf/ xdkavmbrlpdwfonf a'gorlpdwfudk

jzpfaponf[kqdkvQif a'gorlpdwfonf odkYr[kwf a'go[lonfh vIyf&Sm;rIudk jzpfapaompdwfonf

Motor Cortex wGif jzpfay:aom AP onf Motor Neuron (jyifyemAfpepf&S d) wGif

qufvufjzpfay:onf/ Motor Neuron rS Motor End Plate odkY qufvufjzpfay:a&muf&Sdvm

aom AP onf a'gorlpdwfyif jzpfacsonf/

odkY&mwGif avmbrlpdwf AP jzpfay:onfhumvESifh a'gorlpdwf AP jzpfay:onfh

umvMum;&Sd Amygdala wGif AP pwifjzpfay:onfrS Motor Cortex wGif aemufqHk;

trdefYay;csufjzpfonfh Motor Neuron AP jzpfay:onfh umvtwGif;jzpfay:aom rsm;pGmaom

AP rsm;onf Amygdala rS VTA Nuclei Accumbens wpfavQmufwGifvnf;aumif; ofPFC rS

AP onf Amygdala  wGif AP jzpfay:onfESifh wpfNydKifeufwGif Motor Cortex wGifyg AP

qufvufjzpfay:apojzifh 4if; Motor Cortex ESifh qufpyfaeaom Thalamus , Midbrain,

Pons, Cerebellum wdkYwpfavQmufwGifvnf;aumif;? ofPFC rS Hypothalamus , Pituitary

Gland ESifh Neurotransmitter xkwfvkyfaom tjcm; Gland rsm;wpfavQmufwGif 4if;toD;oD;

jzpfay:cJhaom AP rsm;&Sdayonf/ 4if; AP rsm;onf avmbrlpdwfwGifvnf; tusHK;r0if/

a'gorlpdwfvnf; r[kwfacs/ odkY&mwGif 4if; AP rsm;\ vkyfief;udkMunfhygu ofPFC ESifh Motor

Cortex Mum;wGif jzpfay:aom AP rsm;onf Motor Cortex u aemufqHk; nTef;jycsuf AP ac:

a'gorlpdwfjzpfay:vmap&ef OD;aESmufwGif; toifhjyif EdI;aqmfaom vkyfief;jzpfonfudk awGY&rnf/

OD;aESmufodyÜH\tqdkt& avmbrlpdwfESifh a'gorlpdwf ESpfck\Mum;wGif pdwf[kac:aom AP

wpfrsdK;&Sdaeonfudk awGY&onf/ xdk AP onf ofPFC wGif omref AP jzpf½HkESifh rjzpfay:/ ofPFC

wGif Resultant AP (avmbrlpdwf) jzpfay:rSom vdkufjzpfay:onf/ a'gorlpdwf [kac:aom

Motor Cortex rS Motor End Plate xd jzpfay:aom AP onf ,cka&;om;aeaom AP

rsm;rjzpfbJ rjzpfay:Edkif/
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xdkYaMumifh avmbrlpdwf (Resultant AP)ESifh a'gorlpdwf AP wdkYMum; wGifjzpfaom AP

rsm;aMumifh cËmudk,f\ vdktyfonfhtpdwftydkif;rsm;udk tqifoifh jzpfxm;aponf/ xdk AP

onf apwem[lonfh EdI;aqmfrI pdwfjzpfonf/  pdwf[kqdkvQif cHpm;rIa0'emr&Sd/ cHpm;rIa0'em

udkodjcif;onf 0dnmPu©E¨m emrfcE¨mjzpfonf/ a0'emudkjzpfay:apjcif;udk a0'emu©E¨m

emrfcËmjzpfonfudk owdjyK&efvdkonf/ pdwf[kqdkaomfvnf; 4if;onf pdwfay:wGif tajccHí

jzpfaom apwodufjzpfonf/ apwemudk pdwf[kqdkvQif rSm;rnf[kr,lqEkdifacs/ trnfuGJ?

ae&ma'ouGJ? vkyfudkifyHkuGJjym;yHkudk odomap&ef 4if;pdwfapwemudk apwoduf[kac:rnf/

apwemonf apwodufjzpfonf/ a'go[lonfhvIyf&Sm;rIudkjzpf&ef Motor Cortex wGif AP

jzpfum 4if; AP onf Motor End Plate odkY a&mufvm&efvdkonf/ odkYrSom a'go (vIyf&Sm;rI)

jzpfrnf/ a'go (vIyf&Sm;rI) udk a'gorlpdwf[k ac:aom Motor AP uaphaqmfum pwifonf/

xdka'gorlpdwfac: Motor AP jzpfvmap&ef Thalamus ay:wGif rlwnfonf/ Motor Cortex

wGif rD;cdk;a&mif Neuron Cell Body rsm;&SdNyD; 4if;wdkYrSjzefYa0vufarmif; Axon rsm;onf vuf?

ajc? EIwfcrf;? vufacsmif; tp&Sdonfh t*Fgtpdwftydkif;tm;vHk;xHodkY tkyfpkvdkufxGufvmum

csdwfqufxm;Muonf/ MuGufom;rsm;ay:&Sd Motor End Plate wGif 4if; Motor Neuron

toD;oD;wdkY vma&mufawhqufMuonf/ 4if; Motor Neuron rsm;wGif AP jzpfay:&mwGif 4if;

AP toD;oD;wdkYonf owif;tcsuf tvufrsm;pGmudk udk,fpm;jyKo,faqmifvmMuonf/ Motor

Neuron rsm;pGmudk rwlnDaom owif;tcsuftvufrsm;udk udk,fpm;jyKo,faqmif vmonfh

AP rsm;udk Cerebllum wGif arG;xkwfonf/ ofPFC wGif qHk;jzwfcsuf 0ka|m jzpfay:NyD;aemuf

ofPFC AP onf Motor Cortex odkYa&muf&Sdum Motor Cortex wGif AP jzpfay:onf/ 4if; AP

u udk,fpm;jyKvmaom owif;tcsuftvufonf ypöKyÜeftm½HkESifh twdwftm½HkwdkYEdIif;,SOf

(oEÅD&P)jzpfaom AP (0ka|m)aMumifh jyefvnfwkHYjyefrI jyKvkyfrnf[lonfh owif;tcsufom

ygvmayonf/ xdkYaMumifh Motor Cortex onf ypöKyÜeftm½Hktay: rauseyfrIaMumifh jyefí

wkHYjyefrnf[kom od&ayonf/ odkYaomf rnfodkYwkHYjyefrnfudk rodacs/ odkYjzpfí Motor Cortex

onf 4if;xJwGifjzpfay:aom AP udk Thalamus wGif qufvuf jzpfay:aponf/ Thalamus

onf Motor Cortex rS AP udk&&Sdaomtcg 4if; AP udk Midbrain ESifh Pons wdkYudkjzwfoef;

jzpfay:apNyD; 4if;rSwpfqifh Cerebellum odkYa&muf\/ Cerebellum onf cE¨mudk,f

tESHYtjym;wGif&Sdaom MuGufom;rsm;? t½dk;rsm;? ta&jym;rsm;wGif&Sdonfh Proprioceptor rsm;rS

qufwdkuf ay;ydkYaeaom AP rsm;udk ,SOfxdk;í wpfudk,fvHk;\ ypöKyÜef&yfwnf aerI Position

rsm;udk xdef;odrf;aeonfh tpdwftydkif;jzpfonf/ Cerebellum onf Motor Cortex rS AP udk
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vufcH&&SdvQif cËmudk,fvuf&Sd ypöKyÜeftaetxm;ESifh aemufxyfvIyf&Sm;rnfh taetxm;

&yfwnfrI? ajcvSrf; tm;vHk;wdkYudk rnfonfh Angle wGifvIyf&Sm;rnf? rnfonfh Direction

odkYa&GUvsm;&rnf? tm;rnfrQ toHk;jyKrnf? vdktyfaom tm;rsm;udk rnfonfhMuGufom; rsm;u

yl;aygif;íxkwfay;rnf? vIyf&Sm;rItm;vHk;twGuf vdktyfonfhaxmifhrsm;? OD;wnf&mrsm;?

tm;rsm;tygt0if tjcm;vdktyfaom owif;tcsufftvuf tm;vHk;udk wGufcsufum Pons,

Midbrain rSwpfqifh Thalamus xHodkYjyefí ay;ydkYonf/ 4if;owif;tcsuftvufrsm;tm;vHk;onf

Thalamus odkY AP toGifjzihf a&muf&SdvmMuonf/ 4if; AP rsm;udk Thalamus  u Motor

Cortex odkY qufvufí ay;ydkY&efjzpfonf/ odkY&mwGif Thalamus onf yHkrSeftm;jzifh Motor

Cortex odkYoGm;a&mufonf/ AP rsm;udk 4if;xHrS jzwfoef;vdkwkdif; jzwfoef;ír&atmif

xdef;xm;onf/ Thalamus odkYa&muf&Sdvmaom wGufcsufNyD; owif;tcsuftvufrsm;onf

Motor Cortex &Sd wpfae&mwnf;odkY a&mufoGm; Mu&efr[kwf/ owif;tcsuftvufrsdK;pHkonf

qdkif&m acgif;? cg;? ajc? vuf? rsufESm? vQm? ESmacgif; ponfh qkdif&mae&mtoD;oD;odkY

oGm;a&mufMu&ef jzpfonf/ odkYrSom Motor Cortex &Sd vuftydkif;u ypöKyÜeftm½Hkudk wkHYjyef&mwGif

vuftydkif;u 4if;vkyfudkifvIyf&Sm;&rnfh owif;tcsuftvufrsm;udk &,lum vIyf&Sm;rI

jyKEdkifrnfjzpfNyD; rsufESmuvnf; vkyfudkifonfh vIyf&Sm;rIESifh qDavsmfonfh ajymif;vJrIrsm;twGuf

vdktyfonfh owif;tcsuftvufrsm;udk Thalamus wpfqifh &,lum Cerebellum \

nGefMum;csuftwdkif; vIyf&Sm;rnf jzpfonf/

odkYjzpfí Thalamus wdkY pkNyHKa&muf&SdvmMuaom acgif;? ajc? vuf? rsufESm qdkif&m

owif;rsm;onf rdrdwdkY\ toD;oD;aom qdkif&mvrf;qHk;rsm; odkY a&muf&SdEdkifap&ef vkyfief;udk

Basal Ganglia ac: tpdwftydkif;rsm; tpk tzGJYu aqmif&Gufay;rnfjzpfonf/

Basal Ganglia wGif Caudate Nucleus , Putamen, Lateral Globus Pallidus , Medial

Globus Pallidus, Substantia Nigra wdkYyg0ifonf/ Caudate Nucleus ESifh Putamen wdkYudk

aygif;í Striatum [kac:onf/ Striatum onf Cerebral Cortex rS vmaom Sensory AP

rsm;udk OD;pGm &&Sdaom tpdwftydkif; jzpfonf/ Motor Cortex onf ofPFC rS AP udk&&SdonfESifh

wpfNydKifeuf Motor Cortex rS AP onf Striatum odkYvnf; a&muf&Sd\/

wpfNydKifeufrSmyif ofPFC \ AP onf Amygdala wGif AP jzpfay:ap NyD; VTA wGifyg

AP jzpfapum Nucleus Accumbens wGifvnf; AP jzpfjyefonf/ 4if; AP onf Nucleus

Accumbens rSwpfqifh Substantia Nigra odkYa&muf\/
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Substantia Nigra wGif tpdwftydkif; (2)ydkif;&Sdonf/ wpfydkif;onf Pars Compacta

jzpfNyD; aemufwpfydkif;onf Pars Reticularis jzpfonf/ Nucleus Accumbens rSvmaom AP

aMumifh Substantia Nigra \ Pars Compacta wGif AP qufvufjzpfay:um Dopamine

Neurotransmitter rsm; xkwfvkyfay;onf/ Putamen wGif Receptor (2)rsdK;&Sdonf/ D1 ESifh

D2 [k qdkrnf/ D1 onf cE¨mudk,f\ vIyf&Sm;rIudk jzpfap&ef axmufyHhonf/ D2 onf

cËmudk,fvIyf&Sm;rIudk rjzpfap&ef aqmif&Gufonf/ 4if; D1 ESifh D2 wdkYonf Striatum \

Putamen wGif &SdMuonf/ Putamen wGif D1 Receptor ESifh D2 Receptor rsm;&SdMuonf/ D1

Receptor rsm;wGif Dopamine vma&muf wG,fygu Putamen wGif;&Sd vrf;aMumif; ESpfckteuf

Direct Pathway ac: wdkuf&dkufvrf;aMumif;yGifhonf/ D2 Receptor rsm;wGif Dopamine rsm;

vma&muf wG,fvQif Inhibition ac: ydwfqdkYrIjzpfay:um wdkuf½dkufvrf;aMumif;ydwfoGm;NyD;

aemufvrf;aMumif;wpfcktjzpf oG,f0dkufvrf;aMumif; wpfckyGifhvmonf/

wdkuf½dkufvrf;aMumif;qdkonfrSm AP onf Ganglia wGif jzwfoef;onfh tcg Putamen

odkYpwif0ifa&mufEdkifonf/ NyD;vQif AP rsm;onf Putamen ESifh uyfvsuf&Sdaom Lateral Globus

Pallidus udkausmfí Medial Globus Pallidus wGif qufvufí AP jzpfay:onf/  4if; AP

onf Thalamus wGif qufvuf jzpfay:onf/ xdkvrf;aMumif;udk wdkuf½dkufvrf;aMumif; (Direct

Pathway)[k ac:onf/

oG,f0dkufvrf;aMumif;onf Cerebral Cortex (Motor Cortex ) rS vmaom AP ESifh

Substantia Nigra rSvmaom AP wdkYonf Putamen odkYa&mufonf/ Putamen rS AP onf
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Lateral Globus Pallidus wGif AP jzpfay:aponf/ 4if; AP onf Medial Globus Pallidus

udkausmfum Thalamus \ atmuf&Sd Subthalamic Nucleus odkY qufvuf0ifa&mufum

Subthalamic Nucleus rS AP onf Medial Globus Pallidus wdkY 0ifa&mufonf/ Medial

Globus Pallidus rS AP onf Thalamus odkY qufvufí AP jzpfaponf/

Pars Compacta rS xkwfvkyfay;aom Dopamine onf Putamen odkY a&mufonf/

Dopamine onf D1 Receptor rsm;ay:wGif wG,fuyfygu Direct Pathway yGifh\/

wpfcsdefwnf;wGif Motor Cortex rS AP onf Putamen odkYa&muf\/  Motor Cortex AP

aMumifh Putamen wGif Glutamate rsm;&&Sd\/ Glutamate onf Putamen &Sd Neuron rsm;udk

AP jzpfaponf/ Putamen \ Neuron wGif AP jzpfay:vQif Synaptic ikwfrsm;wGif GABA

Neurotransmitter xkwfvkyf\/

xdk GABA onf Inhibitory jzpf\/ xdk GABA onf Medial Globus Pallidus

odkYa&muf&Sdum Medial Globus Pallidus udk ydwfqdkY\/ Medial Globus Pallidus \
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t"duwm0efonf Thalamus \ Synapse rsm;udk Inhibitory vkyf xm;jcif;jzpfonf/ Medial

Globus Pallidus udk,fwdkif\ vkyfief;rsm;onf 4if;xHodkY 0ifa&mufvmaom Putamen rSvmonfh

GABA rsm;aMumifh ol\ rlvwm0efjzpfaom Thalamus tm; ydwfqdkY (Inhibit) vkyfxm;onfh

Neurotransmitter GABA xkwfvkyfrIudk avQmhcsvdkufouJhodkY jzpfoGm;onf/ Medial Globus

Pallidus rS avsmhxGufvmaom GABA rsm;aMumifh Thalamus onf 4if;xHodkY a&mufESifhaeaom

Cerebellum rS owif;tcsuftvuf ud k,fpm;jyK AP rsm;ud k Motor Cortex odk Y

vTwfay;vdkufonf/ xdkowif;tcsuftvuf rsm;udk Motor Cortex toD;oD;&Sd ajc? vuf?

rsufESm ae&mtoD;oD;u qdkif&m owif;tcsuftvufrsm;udk vufcH&,lum 4if;wdkY\ Cell

Body rSwpfqifh Axon rsm;wGif AP qufvufjzpfay:NyD; Motor End Plate odkY AP rsm;tjzpf

qufvuf pD;qif;um 4if; AP rsm;u o,faqmifvmaom owif;tcsuftvufygtwdkif;

MuGufom;rsm;udk vIyf&Sm;aponf/

þodkYvIyf&Sm;onfudk a'go[kac:onf/ a'go[kac:aom xdk vIyf&Sm;rIrsm;udkjzpfaponfh

AP rsm;onf Motor Cortex rS vmMuonf/ xdkYaMumifh Motor Cortex rS Motor End Plate

xdjzpfay:aom AP onf a'gorl pdwfjzpfonf/ Motor Cortex NDA rsm;twGif; þodkY AP

jzpfay:onfhtcg vlwGif cHpm;rI (Sensation) wpfck&&Sdonf/ 4if;cHpm;rIa0'emonf
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a'gojzpfaepOf cHpm;&onfh cHpm;rIa0'emyifjzpfonf/ a'gorjzpfbJ vkyfudkifonfh vIyf&Sm;rI

rsm;wGifvnf; tvm;wlcHpm;rI&Sdayonf/ vlwdkY\ wufMuGaeaom cHpm;rIonf a'gorlpdwfaMumifh

jzpfaom cHpm;rIjzpfonf/

Substantia Nigra rSvmaom Dopamine onf D2 Receptor rsm;odkY wG,fuyfygu

Indirect Pathway ac: oG,f0dkufvrf;aMumif;yGifh\/ Thalamus \ yHkrSeftajctaewGif

Thalamus u tjcm;tpdwftydkif;rsm;u 0ifa&mufvmaom AP rsm;onf Cerebral Cortex

rsm;odkY r0ifa&mufEdkifap&ef ydwfqdkY xm;jcif;jzpfonf/ odkYaomf Putamen \ D1 Receptor

rsm;wGif Dopamine a&muf&Sdí wdkuf½dkufvrf;aMumif;yGifhum Thalamus onf AP rsm;udk jzwfoef;

cGifhay;NyDqdkygu wpfcsdefcsdefwGif jyefíydwf&ef vdkayvdrfhrnf/ vIyf&Sm;rIrsm;vkyf&ef rvdkawmhonfh

tcgwGif Thalamus onf e*dkwm0efjzpfaom Inhibitory vkyfief;udk jyefí vkyfudkif&rnfjzpfonf/

D2 Receptor rsm;wGif Dopamine a&mufí oG,f0dkufvrf;aMumif; yGifhvQif Motor

Cortex rS AP rsm;onf Glutamate rsm;udk Putamen wGif a&mufaponf/ Putamen onf

Glutamate aMumifh pwiftvkyfvkyfvmum Putamen rS GABA pwifxkwfvkyfonf/ Putamen

rS GABA onf Lateral Globus Pallidus udk a&muf\/ GABA aMumifh Globus Pallidus

Lateral \ tvkyf avsmhoGm;onf/ xdkYaMumifh yHkrSefxkwfvkyfaeaom GABA xuf avsmhenf;í

xkwfawmhonf/
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Lateral Globus Pallidus rS GABA onf Subthalamic Nucleus odkYa&mufaomtcg

Subthalamic Nucleus onf yHkrSefxkwfvkyfaeus Glutamate xufydkrsm;aom Glutamate udk

Medial Globus Pallidus xHodkY AP rsm;rSwpfqifh a&muf&Sdap\/ ydkírsm;aom Glutamate

rsm;onf Medial Globus Pallidus udkydkí tvkyfvkyfap\/ Medial Globus Pallidus \

rl&if;tvkyfonf Thalamus twGif; GABA rsm; xkwfvkyfEdkifap&efjzpfonf/ Medial Globus

Pallidus ydkí tvkyfvkyfaomtcg ydkírsm;aom GABA rsm;onf Thalamus wGif jzpfay:ukef\/

xdkYaMumifh Thalamus onf GABA rsm;aMumifh 4if;xHodkY 0ifa&mufvmaom AP rsm;udk

aemufxyfjzpfrvmap&ef ydwfqdkYvdkufouJhodkY jzpfoGm;onf/ xdktcg Thalamus rS Motor Cortex

odkY AP qufvufjzpfay:jcif; r&SdonfhtwGuf Motor Cortex onf rnfonfhcËmudk,ftpdwf

tydkif;udkrS AP jzpfay:apjcif;r&Sdawmhí cËmudk,ftpdwftydkif;rsm;vIyf&Sm;rI &yfqkdif;oGm;jcif;

jzpfonf/

,cktusOf;csKH;wifjycsufonf avmbrlpdwfESifh a'gorlpdwf ESpfckMum;wGifjzpfay:aom

apwemapwodufrsm;? Basal Ganglia , Limbic ESifh Brain Stem wdkYwGif jzpfay:aeyHkudk
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&Sif;vif;ay;jcif;jzpf\/ xdkYaMumifh odyÜHawGY&Sdcsufrsm;t& avmbrlpdwfonf t&ifOD;pGm

jzpfay:aom apwoduf jzpfNyD; apwemapwodufonf avmbrlpdwf csKyfNidrf;onfESifh jzpfay:um

apwemapwodufcsKyfNidrf;onfESifh a'gorlpdwfjzpfay:onf[k awGY&Sd&onf/

ofPFC wGif ay:vmaom AP rsm;&SdEdkifonf/ odkYaomf a'gorlpdwfjzpfaom a'go

vIyf&Sm;rIrsm; jzpfonftxd tusdK;oufa&mufapaom pdwfapwodufonf 4if; AP

rsm;r[kwfao;/ a&&SnfrSwfÓPfwGif PVT rsm;&Sdí xdk AP rsm;udk ausysufapEkdifvQif

avmbrlpdwf[laom Resultant AP rjzpfawmh/ Resultant AP jzpfaom avmbrlpdwfrjzpfvQif

apwemapwodufyg jzpfp&m r&Sdawmh/

uHtopfrsm;udk jzpfaponfrSm Resultant AP ac: avmbrlpdwfrsm; jzpfonf/ PVT

rsm;&Sdí reodum&jzpfum a,medaom oifhwifhavsmufywfpGm ESvHk;oGif;EdkifvQif avmbrlpdwf

jzpfvmEkdifaom ofPFC AP rsm;onf ausysufoGm;Edkifayonf/ xdkYaMumifh a,medaomreodum&

[laom oifhwifh avsmufywfonfh ESvHk;oGif;jcif;onf ta&;tBuD;qHk;t&mwpfckjzpfvmonf/

a,medaomreodum&qdkonfrSm ofPFC wGif ypöKyÜefESifh twdwftm½Hkrsm; EdIif;,SOfpl;prf;onfhtcg

rwlnD rrQwrIrsm; &Sdí AP jzpfay:ygu 4if; AP udk racszsufEdkifvQif 4if; AP onf Amygdala

ESifh qdkif&mae&mrsm;odkY a&muf&SdoGm;ygu avmbrlpdwfaMumifh apwemESifh a'gorsm;yg

qufíjzpfay: ukefMurnf/ odkYjzpfí a&&SnfrSwfÓPfwGif udk,fwdkifavhvmum rSwfom;

xm;aom PVT rsm;&SdcJhygu 4if;wdkYonfvnf; Hippocampus rSwpfqifh ofPFC odkYa&mufum

rnDrQrIrsm;aMumif h ? od k Yr[kwf arQmfrSef;xm;onfrsm;xuf yd kíaomfvnf;aumif;?

avsmhíaomfvnf;aumif; &&Sd Muojzifh jzpfay:aeaom ofPFC AP rsm;udk ausysufapjcif;udk

a,medaomreodum& [kac:onf/

a,medaomreodum&rjzpfvQif avmbrlpdwfjzpfay:vdrfhrnf/ avmbrlpdwfjzpfvQif

aemufqufwGJrsm;udk rnfonfhenf;ESifhrQ wm;ír&awmh/ 4if;aemuf qufwGJrsm;jzpfaom

(avmbrlpdwf\aemufqufwGJjzpfaom) apwem AP rsm; odkYr[kwf EdI;aqmfaeaom AP rsm;onf

wm;qD;ír&bJ t&Sdeft[kefBuD;pGm tvdktavsmuf qufwdkufqufwdkuf qdkif&m tpdwftydkif;

rsm;wGif tvkyfvkyfMuum aemufqHk; a'gorlpdwfonf MuGufom;rsm;udk vIyf&Sm;apum

a'go[lonfh vIyf&Sm;rIrS wpfqifh um,uH? 0pDuH? raemuH tp&Sdonfh uHtopfwdkYudk jyKawmh\/

xdkYaMumifh avmbrlpdwfxJwGif ofPFC wGif ueOD;jzpfaom AP ESifh reodum& jzpfNyD;aemuf

&Sdonfh AP wdkYudk MunfhvQif ofPFC wGif reodum& raqmif&Gufcifjzpfaom AP onf
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reodum&aMumifh ausysufoGm;&ygu  a,medaomjzpfonf[kqdkEdkifonf/ reodum&

jzpfjcif;onf a&SUa&SUukodkvf? tukodkvfESifh tAsmuwuHrsm;u Oyedó, txl;rSDwnfí

tusdK;jzpfapjcif; jzpfonf/ a&SUa&SUtawGYtMuHKrsm;onf taMumif;w&m;rsm;jzpfNyD; ypöKyÜef

tawGYtMuHKwGif 0ifa&mufum ,SOfxdk;jcif;jzpfpOfonf reodum&jzpfjcif; jzpfNyD; ,SOfxdk;&mrS

&&Sdaom Resultant AP onf aumif;aomukodkvfuHrsm;udk jzpfapygu a,medaomjzpfNyD;

raumif;aom tukodkvfuHtopfrsm;udk jzpfapygu ta,medaom jzpfonf[k em;vnfEdkifonf/

ta,medaom jzpfaomtcg xdkreodum&onf ta,medaom reodum&jzpfayonf/

ta,medaom reodum&jzpfvQif tukodkvftopfrsm; jzpfay:awmh\/ tu,fí  Resultant

AP onf rnfonfhuH topfudkrqdk jzpfapEdkifavmufonfh taetxm;odkY a&muf&SdEdkifjcif;

r&SdvQif 4if;avmb(Resultant AP) apwodufonf ukodkvfudkvnf;aumif;? tukodkvfudk

vnf;aumif; rnfonfh uHtopfudkrQ jzpfap&eftm;ray;onfh tAsmuwjzpfonf[k em;vnf

Edkifonf/ xdkYaMumifh þavmb apwodufrsdK;aMumifh aemufqufwGJtusdK;ay;rI r&SdEdkifacs/

odkYaomf ofPFC wGif jzpfay:vmaom AP udk a&&SnfrSwfÓPf&Sd PVT rsm;\ udk,fpm;jyK

AP rsm;aMumifh ausatmifacszsufEdkifjcif;r&SdcJhvQif vnf;aumif;? ofPFC AP onf Amygdala

ESifh qdkif&mtjcm;tpdwftydkif;rsm; wGif qufvufí AP jzpfapjcif;jzifh apwemapwodufrsm;

jzpfay:vmap rnfudk owdjyK&efvdkonf/ þodkY apwemapwodufrsm;ay:NyDqdkvQif a'gorl

pdwfrsm;yg qufíqufí jzpfay:ojzifh uHtopfonf ukodkvftjzpf vnf;aumif;? tukodkvf

tjzpfvnf;aumif; rkcsjzpfay:ayvdrfhrnf/ xdkYaMumifh avmbrlpdwfb0 a&mufvmonfh

avmbapwodufonf uHtopfudk jzpfapEkdifonf/

xdkYaMumifh avmbwGif uHtopfudkjzpfapEdkifaom avmbapwoduf ESifh uHtopfudk

rjzpfay:apEdkifaom avmb[lí (2)rsdK;&SdEdkifonfudk odyÜH½IaxmifhrS avhvm&onf/

odk Y&mwGif avmbrlpdwfjzpfí csKyfNidrf;onfESif h apwemapwodufrsm;onf

qufíjzpfaomjzpfpOfwGif 0ifa&muf&yfwefYwm;qD;EkdifpGrf; r&Sdonfh vlom;OD;aESmufzGJYpnf;yHkaMumifh

apwemapwodufudkjzpfapEdkifonf/ avmbrl pdwfonf 4if;\wGJazmf apwemapwodufESifh

a'gorlapwodufrsm;ESifh xm0& wGJaeayrnf/ xdktwGJonf uHtopftrsdK;rsdK;udkjzpfapaomtwGJ

jzpfonf/ apwemwpfrsdK;wnf;udk ajymrnfqdkygu apwemonf uHtopfudk jzpfaponfhtwGuf

apwemonf taMumif;w&m;ppfppfjzpfvmonf/
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avmbyHkpH (2)ckwGif wpfckonf taMumif;w&m;r[kwf/ avmbonf twdwfESifh

ypöKyÜeftm½Hkrsm; uGm[rIaMumifh jzpfvmaom apwoduf[k em;vnfEdkifonf/ xdkapwodufudk

twdwftawGYtMuHKaumif;rsm;jzif h a,medaomjzpfap&ef xdef;ausmif;Ek difvdkufvQif

avmbrlpdwftjzpf jzpfrvmEdkifawmh/ avmbrlpdwf jzpfvmaom avmbapwodufonfom

apwem jy|mef;rIudk tMum;r&Sd qufíjzpfapNyD;  uHtopfudkjzpf&ef taMumif;w&m; jzpfvmonf/

owdjyK&efvdkonf/

apwemapwodufonfrlum; rnfonfh enf;jzifhxGufonfjzpfap ukodkvfodkYr[kwf

tukodkvfuHtopfwdkYudk rkcsjzpfap onfudk odyÜH½IaxmifhrS awGY&\/ xkdYaMumifh y|mef;ygVdawmf

]]ur®ypöa,mwd wGif ukovm ukovH ur®H 0dygumeH cËmeH u#w¦mp ½lygeH ur® ypöa,e

ypöa,m}}? ]]apwem orÜ,kwåumeH "r®meH wHork|memeOö ½lygeH ur®ypöa,e ypöa,m}}

[ka[mMum;cJh&m0,f apwem orÜ,kwåumeH "r®meH apwem apwoduf AP onf

twl,SOfíjzpfMuaom oabmw&m; (Basal Ganglia, Limbic ESifh Brain Stem rsm;wGif

jzpfMu&aom oabmw&m;rsm;)ESifh wHork|mem eOö ½lygeH qdkonfh xdkapwem apwodufrsm;

aMumifh jzpf&aom ½kyfrsm;jzpfonfh Glutamate, Dopamine, GABA wdkYudkjzpf ay:vmaponf/

xdkapwem  apwodufaMumifhjzpfaom ½kyfrsm;jzpfonfh Neurotransmitter rsm;onf vIyf&Sm;rIudk

tm;ay;EId;aqmfxm;aom ½kyfrsm;jzpfí vIyf&Sm;rIac: uHtopf jzpfay:jcif;wGif apwem

apwodufonf vufonftjzpf yg0ifaeonfudk OD;aESmufwGif; jzpfpOfrsm;rSvnf; awGYjrif&onf/

orÜ,kwåumeH "r®meH wH ork|memeOö ½lygeH wGifygonfh Glutamate, Dopamine ESifh GABA

rsm;udk xkwfvkyfay;olonf Gene jzpfonf/ Gene onf uHaMumifhjzpfaom ½kyf0w¦K jzpfonfudk

owdjyK&efvdkonf/ Gene rSvmaom Signal aMumifh Rough ER onf GABA , Glutamate,

Dopamine wdkYudk jzpfvmaponfh tajccHy&dkwif;rsm;udk pwifxkwfvkyfonfudk owd&OD;rnf[k

,HkMunfonf/

OD;aESmufodyÜHynm&Sifrsm; vufawGYprf;oyfcsufrsm;t& ofPFC wGif AP xGufvmonfhtcg

a&&SnfrSwfÓPfrS PVT rsm;ESifh xyfrH,SOfxdk;pl;prf; aomvkyfief;udk Lateral ofPFC ac: ofPFC

\ab;jcrf;wGif fMRI yHk&dyfrsm;wGif tvkyfvkyfaeonfudk awGY&onf/ ofPFC wGif Ventromedial

PFC onf ofPFC \ atmufbuf twGif;ydkif;wGif&Sdonf/ Lateral OFPFC qdkonfrSm 4if;

ofPFC atmufbuf twGif;ydkif;\ b,fbufjcrf;udkqdkvdkonf/ xdktjcrf;\ t&G,f tpm;

BuD;rm;aom zGJYpnf;yHk&Sdonfh yk*d¾Kvfrsm;onf Lateral ofPFC tvkyfvkyf tm;aumif;aomaMumifh
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4if;wdkYwGif &Sdxm;orQaom PVT wdkYESifh Reference rsm;\ appm;&mtwdkif; jyKrlyHkrsm;jzpfay:onf/

Ventromedial PFC \ nmbufjcrf;ydkí BuD;rm;ygu xdkyk*d¾Kvfrsm;onf t&SuftaMumufBuD;um

aeaom tkH Yykef;ryGif hvif;aom yk*d ¾ Kvfrsm;tjzpfawGY&onf/ Ventromedial PFC \

nmbufjcrf;onf Cingulate Gyrus \ pdk;rdk;rIaMumifh PVT rsm;ESifh ,SOfxdk; pl;prf;onfhjzpfpOfwGif

tMuifem? apwem? arwåmqdkif&m *½kpdkufrIqdkif&m ,SOfxdk;rIrsm;udk aqmif&Gufonfhae&mjzpfonf/

4if;bufjcrf; yrmP BuD;rsm; olrsm;onf taMumif;tcsuftvufudk tajccHí qHk;jzwfonfxuf

pdwfvIyf &Sm;rIrsm;udk ydkítajccHum ,SOfxdk;Muojzifh 4if;yk*d¾KvfwdkY\ ofPFC AP rsm;onf

pdwfvIyf&Sm;rIrsm;\ vTrf;rdk;rIaMumifh jzpfay:vmwwfMuayonf/ Ventro Medial PFC \

vuf0Jbufjcrf;BuD;rm;olrsm;onf taMumif;w&m;ay:wGifom tajccHíqHk;jzwfMuonf/

arm[arm[arm[arm[arm[

ofPFC wGif jzpfay:aom ypöKyÜefESifh twdwf,SOfxdk;rIrsm;wGif AP jzpfay:rI &Sdao;vQif

a&&SnfrSwfÓPf&Sd PVT rsm;ESifh xyfrH,SOfxdk; plprf;onfh jzpfpOfonf yHkrSefyifjzpf\/ a&&Snf

rSwfÓPfwGif ywf0ef;usifrS Mum;od awGYMuHKxm;onfh tm;vHk;yg0ifonf/ rdrdukd,fwdkif

avhvmxm;aom awGYMuHK &,lxm;aom tawGYtMuHKrsm;? odrIrsm;tm;vHk;vnf; yg0ifonf/

a&&Snf rSwfÓPfwGif &Sd&SdorQ tawGYtMuHKrsm;tm;vHk;onf PVT rsm; jzpfaumif; jzpfEkdifonf/

PVT qdkonfrSm  orm'd|d[k qdktyfaom rSefuefaomtodESifh odjcif;rsm;udk qdkvdkonf/

rSefuefaom trSefw&m;onf &Sdudk&Sdonfh t&Sdw&m;jzpfonf/ udk,f xif&mudk,frSefonf[k

xifMujcif;omjzpfonf? trSefw&m;[lonf r&S d[k qd k Muolrsm;vnf; &S dE k di fonf/

wpfOD;wpfa,mufu trSefw&m;[k xifaom tcsufonf aemufwpfOD;twGuf rrSef[k xifjrif

Ekdifayonf/ odkYaomftrSef w&m;rsm;onf xm0&&SdaeMu\/ tjrJxm0&rjrJ Edkifaomfvnf;

umvtwdkif; twmwpfcktxd &SdaeEkdifonf/ xdkumvtwkdif;twm onfyif ESpfoef;aygif;

uka#uk!m MumjrifhEdkifayao;onfudkvnf; owdjyK&efvdkonf/

e,lwef\ Laws of Motion, Law of Light ponfh ½lyaA' ed,mrrsm; onf

trSefw&m;rsm;jzpfMuonf/ bGdKif;pf ed,mr? csm;pfed,mrrsm;onfvnf; "mwked,mr

trSefw&m;rsm;jzpfMuonf/ þodkYaom ynm&yfqdkif&m trSefw&m;rsm;onf vlwdk Y\

awG;ac:EdkifrIudk xufjrufvmap&ef aoG;ay;aeaom "m;aoG;ausmufrsm;jzpfonf/
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olwpfyg;toufowfjcif;?  olwpfyg; Opöm ypönf;ckd;,ljcif;? olwpfyg;tm; vdrfnmajymqkdjcif;?

ao&nfrl;,pfaq;rsm; aomufoHk;jcif;? olrsm;om;r,m; jypfrSm;jcif; ponfwdk Yonf

qif;&Jjcif;[laom pdwfnpfzG,f&mrsm;udkom jzpfaponf[laom tcsufrsm;onfvnf; trSef

w&m;yifjzpfonf/ þodkYjyKvQif aemufqufwGJrsm;onf pdwfnpfzG,f&m rsm;yif jzpfrnfqdkonfrSm

trSefw&m;yifjzpfonf/

xdktajccHtjyKtrl (5)csufonf jyKoltm; aemufrSvdkufí 'ku©ay;Ed kifaom

tjyKtrlrsm;jzpfonf/ vlwpfOD;onf vkyfief; tvkyfwpfcktm; at;aq;pGm taESmuft,Suf

uif;uif;vkyfudkifvdkvQif xdktajccHapmifh xdef;jcif;udk pwifjyKvkyf&rnfjzpfonf/ tajccH

(5)csufudk jyKrd? jyKxm;? jyKqJ? jyK&ef&Sdygu xkdyk*d¾Kvfonf 4if;jyKvkyfvdkaom vkyfief;wpfckudk

at;csrf; pGm taESmuft,Sufuif;uif; vkyfEdkifzG,f&mr&Sd/ þonfvnf; trSefw&m; jzpfacsonf/

xdk YaMumifh (5)yg;oDv[k qdkMuaom ig;yg;aom apmifhxdef;jcif;onf at;csrf;aom

taESmuft,Sufuif;aom b0wpfckudk (Relatively) ay;Edkifayonf/ xdk jyKjcif; (5)yg;udk

a&Smif&Sm;onfhwkdif ,ciftwdwfuHrsm;aMumifh aemufuvdkufvmEdkifao;aom jzpfpOfrsm;

&SdEdkifayao;onf/ ,ck ypöKyÜefb0wGif (5)yg;aom xdef;odrf;rIjzifh aexdkifonfhwdkif ,ciftwdwf

b0rsm;wGif rxdef;odrf;EdkifcJhrIrsm;&Sdygu 4if;tukodkvfuHwdkYonf aemufu vdkufvmum

taESmuft,Sufay;Edkifayao;onf/ rnfodkYyifjzpfap ,aeY? ,ck ypöKyÜefwGif vufiif;

xdef;xdef;odrf;odrf;aexdkifjcif;onf jyóem aemufqufwGJrsm;pGmudk &Sif;vif;xm;EkdifonfrSm

trSefw&m;jzpfayonf/ xkdtrSefw&m;onf Polyversal Truth (PVT) rsm;yifjzpfonf/ ,ck

Oyrmrsm; rSm wpfckESpfckomjzpfonf/ PVT Oyrmrsm; ra&rwGufEdkifatmif&Sdayonf/ PVT \

t"dyÜm,ftESpfcsKyfonf or®m'd|dyifjzpfonf/ or®m'd|d (rSefuefaomtod) yifjzpfonf/

]]r[kwfwm}} rsm;jzpfaom toufowfjcif;? ckd;jcif;? vdrfnmjcif;? rl;,pfjcif;? olrsm;om;r,m;

jypfrSm;jcif; ponfwdkYudk vkyfudkif&ef &Sufwwf jcif;onf [D&d jzpfonf/ 4if; ]]r[kwfwm}} rsm;udk

vkyfudkif&ef aMumuf&GHUjcif;onf MowåyÜ jzpfonf/

olwpfyg;udk *kPfrjyKEd kifjcif;? taumif;rjrif Ek difjcif;onf £ómjzpfonf/

udk,fht&nftaoG;rsdK; olrsm;r&apjcif;onf rpä&d, jzpfonf[k ygarmu©csKyfq&mawmf

t*¾r[my@dw t&SifeÉrmvmb0Ho (Ph.D) u tbd"r®mjrwfa'oempmtkyfwGif a&;om;

a[mMum;xm;ayonf/
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[D&d\ qefYusifbuf t[D&duonf ]]r[kwfwm}} rsm;vkyf&ef r&Sufjcif;jzpfonf/ MowåyÜ

\ qefYusifbuf taemwåyÜ r[kwfwmrsm;vkyf&ef raMumuf&GHUjcif; jzpf\/ odkYjzpfí Oyrmtm;jzifh

t[D&du? taemwåyÜ? £óm? rpä&d, wdkYonf vnf; ]]r[kwfwm}}rsm; jzpfMuayonf/ xdk

]]r[kwfwm}} rsm;onfvnf; aemufqufwGJ qdk;usdK;rsm;udk jzpfapEdkifonfrSmvnf; trSefw&m;rsm;

Polyversal Truth rsm;yifjzpfonf/ t[D&du? taemwåyÜ? £óm? rpä&d, wdk Ytm;

a&Smif&Sm;&efvd konfrSmvnf; trSefw&m;yifjzpfonf/ olwpfyg; toufowfjcif;?

olwpfyg;ypönf;Opömcdk;,ljcif;? vdrfvnfajymjcif;? rl;,pfjcif;? olwpfyg;om;r,m;jypfrSm;jcif;?

t[D&du ? taemwåyÜ? £óm? rpä&d, wkdYonf a&Smif&Sm;Edkifygu csrf;omaomb0udk

&Edkifayonf/ þodkYaom trSefw&m;rsm; udk bmomw&m;wdkif;wGif awGYjrifEdkifygonf/

rdrdwdkYudk;uG,f&m bmomtavsmuf trSefw&m;rsm;udk udk,fwkdifavhvmrSwfom;um a&&Snf

rSwfÓPfwGif &SdaeEdkifygu ofPFC wGif AP jzpfvmonfhtcg 4if;trSefw&m; odrIrsm;udk

udk,fpm;jyKaom AP rsm;onf aemufqHk;wdkufyGJtwGuf pD;csif;xdk;í a&muf&SdvmEdkifMurnfjzpfonf/

aemufqHk;wdkufyGJatmifvQif a,medaom jzpfrnf/ aemufqHk;wdkufyGJusvQif ta,medaomjzpfrnf/

a&&SnfrSwfÓPfwGif od&Sdxm;aom odrIrsm; onf rnfonfhodrIonfrSefonf? rnfonfhodrI

onfrSm; onf[lí tjiif; ryGm;vdk/ tjiif;yGm;&efrvdk/ rSefuefaomodrIrsm;onf um,uH?

0pDuH? raemuH uHtopfrsm; jzpfay:ap&mwGif tedrfqHk;tqifhtm;jzifh ukodkvfuHrsm;udkom

jzpfay: apayvdrfhrnf/ taumif;qHk;tqifhwGif rSefuefaom PVT rsm;\ aumif;rIjzifh

uHtopfrsm;xyfrHjzpfay:jcif; r&Sdjcif;? odkYwnf;r[kwf jzpfay:vmaom uHtopfrsm;onf

taMumif;uHrsm;jzpfrvm awmhbJ taMumif;rygonfh tusdK;rjzpf uHtopfrsm;om jzpfvmap&ef

jzpfonf/

odkYjzpfí a&&SnfrSwfÓPfwGif;&Sd &Sd&SdorQaom odrI NDA rsm;wGif ukodkvfuHtopfrsm;om

jzpfay:aprnfh PVT odrIrsm;ESifh tusdK;rjzpfapawmhaom ta[moduH topfrsm;om

jzpfay:aprnfh PVT rsm;udk 0dZÆmac: or®m'd|d rSefuefaomodjcif;aumif;rsm;[k ac:qdkEdkifayonf/

tu,fí a&&SnfrSwfÓPfwGif udk,fawGY avhvm&&Sdxm;aom odrI NDA rsm;onf um,uH?

0pDuH? raemuH uHtopfrsm; jzpfay:ap&mwGif tukodkvfuHopfrsm; udkom jzpfay:apygu

4if;odrI NDA rsm;udk PVT [k rac:Edkifawmh/ 4if;odrIrsm;onf odyifodaomfjim;vnf;

rSefuefaomodrI or®m'd|drjzpfajrmufí rodrIxufyif ydkíqdk;aom t0dZÆm? rdpäm'd|d jzpfonfh

odjcif;raumif;? raumif;aomodjcif;rsm; jzpfvm\/ 0dZÆmac: or®m'd|dodjcif;aumif; rsm;onf

ofPFC AP rsm;udk ESdrfeif;Edkifaom owåd&Sdonfh tarm[ jzpfvmonf/t0dZÆmac: rSm;,Gif;aom
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odjcif;onf ofPFC AP rsm;udk ydkíyif rD;xdk;ay;EdkifaomaMumifh arm[ jzpfonf/ arm[onf

qdk;0g;aom b0oHo&mrsm; vnfywfMuHKawGY apí 4if;udk tarSmifwdkuf[k wifpm;Edkifayonf/

tarm[ onf aumif;rGefaomb0rsm;ESifh aemufqHk;wGif 'ku©rsm;tm;vHk; csKyfNidrf;&m edAÁmefodkY

ydkYaqmifay;&m taxmuftyHhjzpfí tvif;a&mifESifh Oyrmwifpm; &nfnTef;Edkifayonf/ xdkYaMumifh

arm[onf a&&SnfrSwfÓPf&Sd PVT r[kwfaom odjcif;rsm; tawGYtMuHKrsm;udk qdkvdkonf/

tarm[onf a&&SnfrSwfÓPf&Sd NDA rsm;wGif&Sd PVT rsm;ESifhqdkif&m aumif;rGefonfh rSefuefonfh

odrI or®m'd|drsm;udk qdkvdkonf/ or®m'd|djzpfvQif OD;aESmufa&&SnfrSwfÓPf\ NDA rsm;onf

rSefuefaomodrIrsm;udk udk,fpm;jyKonfh NDA rsm;jzpfonf/

aZmaZmaZmaZmaZm

avmb? apwem? a'go? arm[ wdkY\ tvkyfvkyfyHkudk odyÜH½IaxmifhrS avhvmvQif

yxrOD;qHk;jzpfvmonfh apwodufonf avmbjzpf\/ avmb onf jzpfay:vm\/ avmbudk

vHk;0 (vHk;0) rjzpfay:vmap&ef BudK;yrf;&ef rvG,ful/ avmbonf tm½Hk (6)yg; wpfyg;yg;

0ifvmonfESifh jzpfay:awmh onf/ tenf;ESifhtrsm;om uGmacsrnf/ odkYaomf 0ifa&mufvmaom

tm½HkESifh twdwftm½Hkaumif;udk ,SOfxdk;pl;prf;onfhtvkyfonf rdrdu tm½Hkudk vufcH vdkufonfESifh

cËmudk,fzGJYpnf;yHku tvdktavsmufvkyfrnfhtvkyfjzpfí tm½Hkudk rwm;qD;xm;vQif qdkif&m

avmbonf jzpfay:rnfjzpfonf/ arm[ odkYr[kwf tarm[onf a&&SnfrSwfÓPfwGif;wGif

aevsuf apmifhMunfhaeonf/ arm[ odkYr[kwf tarm[ \ wHcg;aygufonf Hippocampus

jzpfonf/ avmbonf ofPFC wGifjzpfay:NyD;onfhtcsdefwGif arm[ odkYr[kwf tarm[onf

ofPFC wGif avmbjzpfay:onfESifhwpfNydKifeuf ofPFC odkYa&muf&Sdvmaom xdkavmb ESifh

,SOfxdk;\/ pl;prf;\/ a&&SnfrSwfÓPfwGif arm[om &SdcJhvQif xdkarm[onf ofPFC \ avmbudk

ydkítiftm;aumif;apum apwemESifh a'gotxd jzpfapawmhonf/ tu,fí a&&SnfrSwfÓPf

wGif&Sdonfh NDA rsm;onf or®m'd|d rSefuefaomodrI tarm[rsm;jzpfygu 0dZÆmrsm;jzpfygu

4if;wkdYonf ofPFC wGif avmbay:onfESifh a&mufcsvmum xdkavmb apwodufudk acszsuf

onf/ þodk Y jzpfvQif tarm[aMumif h avmbysufpD;í uHtopfrsm;rjzpfawmh/

odkYr[kwfuHtopfrsm;jzpfvQifvnf; tusdK;ay;rnfh uHtopftjzpfodkY ra&mufawmh/
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odkYaomf tu,fí a&&SnfrSwfÓPfwGif;&Sd NDA rsm;onf arm[? rdpäm'd|drsm; jzpfcJhygu

ofPFC wGif avmbjzpfay:onfESifh 4if;arm[ rdpäm'd|d AP rsm;onf ofPFC odkYa&muf&Sd

jzpfay:vmum avmbudk tm;jznfhNyD; 4if;avmb AP aMumifh apwemrsm; qifhuJqifhuJ

jy|mef;um a'gojzpfí uHtopfrsm;? txl;ojzifh tukodkvfuHrsm;udkyif jzpfapEkdifonf/

þodkYaom avmbudk xyfí tm;jznfhaom arm[\tpGrf;aMumifh apwemjzpfay:

onfhtcg apwem[laom cËmudk,fudk EdI;aqmfjcif;vkyfief; onf t&Sdeft[kefjzifh jzpfay:\/

t&Sdeft[kef[laom pum;vHk;udk oHk;pGJ &jcif;rSm t&Sdeft[kefjyif;pGm oGm;aeaom? rnfolrQwm;í

&yfír&onfh &xm;wpfpif;yrm apwemjy|mef;onfhvkyfief;rsm;onfvnf; xdk&xm;BuD; yrm

r&yfrem;vkyfudkifum cE¨mudk,ftpdwftydkif;rsm;udk vIyf&Sm;rI jyKEdkif ap&ef jyifqifjcif;udk

qdkvdkjcif;jzpfonf/ þodkYjzpfjcif;udk aZm[kac:onf/ aZmrsm;udpöNyD;onfESifh jyifywGif vIyf&Sm;rI

Action NyD;ajrmufNyDjzpf\/ aZmonf apwemjy|mef;jcif;ac: cËmudk,fvIyf&Sm;rIrsm; jyKEkdifap&ef

jyifqifjcif; jzpfonf/ OD;aESmuf\ tpdwftydkif;tvdkuf vIyf&Sm;rIrsm;udk avhvm&mwGif

tjcm;OD;aESmuftpdwftydkif;vdkuf aqmif&Gufcsufrsm;\ MumjrifhcsdefESifh aZm tydkif;jzpfonfh

Amygdala vkyfief;ponfhtcsdefrS Motor Cortex odkY Action Potential (AP) a&mufonfh

umvonf ydkíMumjrifhonfudk awGY&onf/ tbd"r®mw&m;awmf Mum;em&onfhtcg

twDwb0if? b0*Fpve? b0*Fkyapä'? yOö'Gg&0ZÆmef;? 0dnmPfpdwf? orÜ#dpädKif;? oEÅD&P? 0ka|m

wdkYonf pdwÅu©P wpfcsufpDom Mumjrifhaomfvnf; aZmonf pdwåu©P (7) csuf Mumjrifhonf[k

Mum;em&onfjzpfí odyÜHavhvmrIrsm;wGif awGY&aom Amygdala rS Motor Cortex xd

Mumjrifhcsdefonf 4if; a&SUydkif;OD;aESmufjzpfpOf rsm;\ Mumjrifhonfxuf ydkíMumonfudk awGY&onf/

xdkYaMumifhaZmonf apwemjy|mef;rIjzpfonf/

þodkYawG;ac:&mwGif ofPFC ü AP jzpfwkdif; avmbjzpfonf[k rqdkEdkif onfudk

aumif;pGmowdjyK&efvdkonf/ Oyrm - vlwpfa,mufonf 0ifaiG wpfaomif;rSef;xm;&mrS

0ifaiGwpfodef;&vdkufonfqdkygpdkY/ 4if;\pdwfwGif arQmfrSef;onfh Reference xuf ydk&í ofPFC

wGif AP jzpfay:rnfrSm trSefyif/ odkYaomf 4if;onf bkef;BuD;ausmif;udk tvSLaiGay;&ef

pdwful;onf/ pdwful; ac: "r®m½Hkonf Hippocampus wGif pwifíjzpfay:onf/ 4if;pdwful;onf

OfPFC odkYa&mufum 4if; ofPFC AP udk tm;jznfh\/ AP \ Frequency ydkí jrifhwuf vm\/

4if;uJhodkY tm;jznfhjcif;udk Summation [kac:onf/ Summation onf ofPFC AP \ Frequency

udk ydkíjrifhvmaponf/ Summation wGif (2)rsKd;&Sdonf/ Temporal Summation ESifh Spatial
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Summation wkdYjzpfonf/ Temporal Summation onf ofPFC &Sd Neuron rsm;\ Dendrite

wGif aemufxyftm;jznfh AP rsm;a&SUaemufuyfvsuf vrf;aMumif;wpfckwnf;rS qifhuJqifhuJ

0ifa&mufvm um aygif;pnf;jcif;rsdK;udkqdkvdkonf/ Spatial Summation onf Neuron \

Dendrite wpfckwnf;odkY AP rsm; 0ifa&mufvm jcif;r[kwfbJ rwlnDaom Dendrite rsm;pGmrSm

rwlnDaomae&m ODaESmuftpdwf tydkif;rsm;rS vmaom AP rsm; vdkif;rsdK;pHkrS 0ifa&mufvmum

yifr ofPFC AP \ Frequency udk jrifhvmapjcif;jzpfonf/

,ckOyrmyg yk*d¾Kvfonf aiGwpfaomif;rSef;xm;&mrS aiGwpfodef; &onfjzpfí ofPFC

wGif AP jzpfay:\/ 4if; AP onf aysmf&Tifaom pdwfvIyf &Sm;rIudk jzpfaprnfh AP jzpfonf/

4if;udk avmbavm qE´avm cGJí r&ao;/ xdktcsdefwGif  Hippocampus rS tawG;

"r®m½Hk0ifa&mufvm\/ xdktawG; "r®m½HkrSvmaom AP onf  ofPFC &Sd Neuron \ vrf;aMumif;cGJ

Dendrite rsm;rS wpfqifh0ifa&mufum xdkyk*d¾Kvfaysmf&TifrIudkjzpfapawmhrnfh AP \ Frequency

udk ydkíjrifhwufapum AP udk tm;jznfh\/  4if;tm;jznfhrIonf Spatial Summation jzpfonf/

xkdYaMumifh xkd AP onf Amygdala udka&mufum apwem jy|mef;rIrsm; qufíjzpfay:onf/

þjzpfpOfwGif ofPFC AP udk 4if;\ a&&Snf rSwfÓPfwGif;rS PVT AP rsm;u vma&mufum

Spatial Summation jzifh xyfrH tm;jznfhMuonfudk owdjyK&efvdkonf/ ydkíydkítm;jyif;um

Frequency jrifhvmaom AP onf avmbr[kwf/ qÉjzpfonf/ xdkqÉaMumifh apwem rsm;

t&Sdeft[kefjzifh jzpfukef\/ xdkqÉudktajccHaom apwemonf ukodkvf uHapwemjzpf\/

xdkqÉudk tajccHí ukokdvfuHapwemudk tajccHíjzpfaom xdkol\ vIyf&Sm;rI (bkef;BuD;ausmif;

oGm;jcif;? vufxd vufa&muf ay;vSLjcif;? qGrf;csufjcif;? qGrf;jyifqifjcif;)rsm;onf ukodkvfuH

topfrsm; jzpfayonf/

tu,fívlwpfOD;onf jzpfcsifaom Reference onf *kPfxl; (6)ck jzifh pmar;yGJ

atmif&efjzpfonf/ atmifpm&if;xGufaomtcg *kPfxl; (3)ck omygí ypöKyÜeftawGYtMuHKESifh

Reference uGmaomaMumifh ofPFC wGif AP jzpfrnf/ a&&SnfrSwfÓPfwGifvnf; PVT

rsm;rsm;pm;pm; r&Sdaeygu? odkYr[kwf rdpäm'd|dac: rSm;,Gif;aom odrIrsm;&Sdaeygu xkd ofPFC

AP onf rdrdudk,fudk owfaornf qdkygpdkY/ 4if;uJhodkY qHk;jzwfcsuf[k wifpm;ajymqdkonfh AP udk

axmufyHhwGef;tm;ay;olrsm; a&&SnfrSwfÓPf&Sd Anti-PVT rsm;jzpfonf/ Anti PVT rsm;\

tm;jznfhrI (Summation)aMumifh Resultant AP onf udk,fhudk,fudk owfao&ef qdkygpdkY/ xdk

AP onf Amygdala odkYa&mufonfESifh apwemjy|mef; rI[kqdkaom cËmudk,fvIyf&Sm;rIjyKEdkif&ef

jyifqifay;rIvkyfief;onf t&Sdeft[kef jzifh jzpfay:NyD;jzpf\/ 4if;\aemufwGif vIyf&Sm;rI (a'go)
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jzpfay:ayvdrfh rnf/ þOyrmwGif jzpfay:aom apwemonf tukokdvfapwemjzpf\/ qufí

jzpfay:vmaom um,uH? 0pDuH? raemuHwdkYonf tukodkvfuHtopffrsm; jzpfMu\/

xl;jcm;onfrSm tvGefvsifjrefaom t&Sdeft[kefjzifh jyifqifaeonfh apwemjzpfpOfwGif

Hippocampus \ "r®m½Hkonf ta&;ygvS ayonf/ Second Thought [kac:aom 'kwd,tMudrf

tawG;opf0ifjcif;onf aemufxyfqHk;jzwfcsuf topfwpfckudk jzpfay:apEkdifayao;onf/ xdkodkY

jzpfay:&ef a&&SnfrSwfÓPfwGif Hippocampus onf pOfqufrjywf tm½HkjyK qufoG,fvsuf

&Sdum a&&SnfrSwfÓPfwGif odrf;qnf;xm;onfh tawGYtMuHKrsm;wGif 'kwd,tawG;ay:p&m

taMumif;t&m&Sdygu Hippocampus \ ofPFC odkY AP jzpfapjcif;jzifh qufoG,fonf/

Hippocampus onf ofPFC ESifh ofPFC \ Medial twGif;ydkif;wGif MuHUcdkifawmifhwif;aom

emAfuvmyfpnf; Synapse rsm;jzifh qufoG,fxm;onf/ þodkYjzifh ofPFC onf 'kwd,tMudrf

0ka|mjzpfjcif; EdIif;,SOfpl;prf;jcif;udk jyefvnfaqmif&Gufum tcgtm;avsmfpGm jyKESifhaeNyD jzpfum

apwemjy|mef;jcif;rsm;udk Striatum odkY AP ydkYvTwfjcif;jzifh Thalamus wGif ydwfqdkYxm;apum

rdrdudk,fukd owfaornfh tjyKtrludk ajymif;vJoGm;apwwfayao;onf/

xdkYaMumifh ta&;ygaom Second Thought ac: jyefí pOf;pm;jcif;onf vnf;

a&&SnfrSwfÓPfwGif;&Sdonfh tawGYtMuHKrsm;ay:wGifom rSDwnfvsuf &Sdonfudk awGY&onf/

a&&SnfrSwfÓPfwGif tawGYtMuHKaumif;rsm; rsm;&efvdktyfonf/ a&&SnfrSwfÓPfwGif

tawGYtMuHKaumif;qdkonfrSm rdrdudk,fwdkif &,lxm;aom tawGYtMuHKrsm;udk qdkvdkonf/

q&mrsm;? rdbrsm; ajymqdk qHk;roGefoif oifMum;onfrsm;tay: rdrdudk,fwdkifu qufvufí

udk,fwkdif tm;xkwfavhvmí udk,fwdkifodvmjcif;rsdK;udk tawGYtMuHKaumif;rsm;[k qdkvdkonf/

q&m? rdbESifh ywf0ef;usifrS Mum;odjrif &onfrsm;udk rdrdudk,fwkdif jyefí &SmazGzwf&I

vufawGYjyKum udk,fawGYtawGYtMuHKrsm;rS &&Sdvmaom odrIrsm;onf 'kwd,tawG;xGufay:&ef

odkYr[kwf PVT rsm;&&Sd&ef tajccHodrIrsm;yifjzpfonf/ xdkodkY&&Sdap&ef BudK;yrf;jcif;onf

ynma&;jzpfonf/

ynma&;onf a&&SnfrSwfÓPfwGif tawGYtMuHKaumif;rsm; &&Sdap &ef BudK;yrf;jcif;

jzpfonf/ xdkodkYaqmif&Guf&if; qdkif&mvkyfief;rsm;udk vkyfudkif &mwGif uRrf;usifrIrsm;&&Sdvmonf/

rdrdudk,fwkdif &SmazGazmfxkwfzwfrSwf avhvm&mrS A[kokw &SmazGenf;rsm; uRrf;usifvmonf/

A[kokwvnf; rsm;jym;vmonf/ [kwfonfr[kwfonfudk od&Sdap&ef pdwfvkyfief; (5)rsdK;udk

vkyfjzpfvmonf/ pdwfvkyfief; (5)rsdK;jzpfaom qifjcifoHk;oyfjcif;? &IjrifoHk; oyfjcif;?
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usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm;pOf;pm;jcif;? qHk;jzwfcsufcsjcif;wdkY uRrf;usifoGufvuf

vmonf/ xdkvkyfief;rSwpfqifh qdkif&mtodÓPf (8)rsdK;yl;wGJí jzpfxGef;vmonf/

þvkyfief;rsm;onf ausmif;rsm;\ oif½dk;nTef;wrf;\ tESpfcsKyfrsm;yifjzpfonf/

þuJhodkYaom tawGYtMuHKaumif;rsm;? uRrf;usifrIrsm;? A[kokw &SmazGenf;rsm;ESifh A[kokwrsm;?

pdwfvkyfief; (5)rsdK;? uRrf;usifrI? todÓPf (8)rsdK;ponfh tm;vHk;ydkifqdkifavhusifhxm;aom

yk*d¾Kvfonf tvkyfr&Sdp&m taMumif;r&Sd/ 4if;yk*d¾KvfwdkYonf 4if;wdkYtm; tvkyfcefYrnfh oludk

xdkifapmifhaernfholrsm;r[kwf/ 4if;wdkYonf aeYpOfESifhtrQ 4if;wdkY 0goemyg&mudk wpfpdkufrwfrwf

vkyfudkifaeMurnfh olrsm;yifjzpfonf/ 4if;wdkYonf 4if;wkdYaexdkif&mae&mXmeudk aumif;usdK;csrf;om

rsm; ay;vmrnfh yk*d¾Kvfrsm;yifjzpfonf/

ofPFC wGif AP jzpfay:pOf a&&SnfrSwfÓPfrS 0ifa&mufvmaom AP rsm;\ Summation

onf a,medaomreodum& jzpfap&ef 4if; AP rsm;onf PVT rsm;jzpfae&efvdkonf/ tu,fí

PVT r[kwfbJ Anti-PVT rsm;jzpfygu a,medaomreodum& rjzpf/ a,medaomreodum&onf

PVT odkYr[kwf Second Thought 'kwd,tawG;rsm;\ AP wdkYu ofPFC AP udk acszsufEdkifapjcif;

jzpfonf/ þodkYacszsufEdkifjcif;onf a&&SnfrSwfÓPfrS vmaygif;aom Summation aMumifh

Inhibitory Post Synaptic Potential (IPSP) jzpfay:jcif;aMumifh ofPFC wGif Resultant AP

onf (0) jzpf\/ þodkYjzpfvQif a,medaomreodum& jzpf\/

tu,fí ofPFC AP udk a&&SnfrSwfÓPfrS vmaom PVT AT wdkYtwGuf Second

thought AP rsm;\ Summation u racszsufEdkifygu 4if;onf Excitatroy Post Synaptic

Potential (EPSP) jzpfonfhtwGuf ofPFC wGif Resultant AP jzpfay:um apwem

jy|mef;rIrsm;rSwpfqifh uHtopfrsm; jzpfay: rnfjzpfonf/ tu,fí ofPFC AP onf tukodkvf

AP jzpfygu a,medaom reodum&rjzpf/ tu,fí ofPFC AP onf ukodkvf AP jzpfygu

a,medaom reodum&jzpfonf/ xdk YaMumifh ofPFC wGif AP jzpfvQif a,medaom

reodum&rjzpf[k rqdkEdkif/ a,medaomreodum&onf rSefuefpGmESvHk;oGif;rI oifhwifhavsmufywf

aom ESvHk;oGif;rIjzpfí 4if;oifhwifhavsmufywfaom ESvHk;oGif;rIrsm;rS aumif;aom ukodkvfuH

topfrsm; jzpfay:vmyguvnf; a,medaomreodum&jzpfonf[k qdkEdkifayonf/ qÉudk

jzpfapaom ofPFC AP rsm;onf ukodkvfuH topfrsm;udk jzpfaponf/ avmbudk jzpfapaom

ofPFC AP rsm;onf tukodkvfuHrsm;udkjzpfaponf/



378

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

OD;aESmuftpdwftydkif;rsm;tvkyfvkyfyHkOD;aESmuftpdwftydkif;rsm;tvkyfvkyfyHkOD;aESmuftpdwftydkif;rsm;tvkyfvkyfyHkOD;aESmuftpdwftydkif;rsm;tvkyfvkyfyHkOD;aESmuftpdwftydkif;rsm;tvkyfvkyfyHk
OD;aESmuftpdwftydkif;rsm; tvkyfvkyfyHkudkavhvmvQif tay:rS atmufodkY zGJYpnf;yHkrSm

(1) Cortical  (2) Limbic  (3) Midbrain  (4) Brain Stem wdkY[lí tqifhqifh csdwfquf

tvkyfvkyfMuonfudk awGY&rnf/

(1) Cortical

Cortical {&d,monf tqifhjrifh pdwfvkyfief; (5)rsdK;jzpfaom qifjcifoHk;oyfjcif;?

&IjrifoHk;oyfjcif;? usdK;aMumif;qifjcifjcif;? a0zefydkif;jcm; pOf;pm;jcif;? qHk;jzwfcsufcsjcif;wdkYudk

aqmif&Guf&mae&mjzpfonf/ pdwfvkyfief; rsm;udk Working Memory ac: Cortical {&d,m\

Dorsolateral PFC , Ventromedial PFC ESifh Orbitofrontal Prefrontal Cortex (ofPFC) wdkYwGif

aqmif&GufMuonf/

(2) Limbic

Limbic {&d,mwGif pdwfvIyf&Sm;rIrsm;ESifh ywfoufonfh tjyKtrlrsm; odomxif&Sm;aom

wkHYjyefrIrsm;? tvdktavsmufwkHYjyefrIrsm; ponfwdkYudk aqmif&Gufonf/ a&&SnfrSwfÓPfrsm;udk

pDrHcefYcGJ&m ae&mvnf;jzpfonf/ Limbic {&d,monf 0ifa&mufvmaom tm½HkrsdK;pHkudk

vrf;cGJay;aom ae&m vnf;jzpfonfhtjyif xdktm½Hkrsm;onf 4if;wdkYESifh oufqdkifaom Cortical

{&d,mrsm;xHodkY oGm;vQifaomfvnf;aumif;? jyefxGufvmvQifaomfvnf;aumif; Limbic {&d,mudk

jzwfoef;oGm;&onf/ Limbic {&d,monf tm½Hkrsm;0ifxGuf oGm;vm&mae&mjzpfonf/

tm½Hkrsm;udk Limbic {&d,mwGif trsdK;tpm; cGJjcm;pdppfí Cortical {&d,mrsm;odkY wHcg;ydwfzGifh

vkyfay;um pepfwusjzwfoef;aponf/

(3) Midbrain

Midbrain {&d,monf (u) tm½Hkrsm;0ifxGufjzwfoef;jcif;&Sdaomf vnf; wHcg;r&Sdacs/

(c) cËmudk,f[efcsufqdkif&m owif;tcsuftvufrsm; udk wpfudk,fvHk;rS &,lí Cerebellum

rS rnfodk Y&yfwnfum [efcsufNidrfaeap&rnf[lonfh owif;tcsuftvufrsm;ud k

jyefwGufxkwfay;NyD; Midbrain {&d,mrSwpfqifh Limbic odkYay;ydkYonf/ Limbic {&d,mwGif

xdkowif;tcsuf tvufrsm;udk qdkif&m Cortical {&d,mrsm;odkY vrf;cGJay;ydkYay;onf/ (*) Midbrain

{&d,mwGif cËmudk,ftm; &Sifoefaeapa&;twGuf tvdktavsmuf axmufyHhxm;jcif;vkyfief;rsm;

udkvnf; aqmif&Gufay;onf/
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(4) Brain Stem

Brain Stem onf vlYcËmudk,f touf&Sifaeonfh taetxm;wGif &Sdaeap&ef ta&;BuD;

tpdwftydkif;rsm;jzpfonfh ESvHk;? tqkwf? ausmufuyf? tpmtdrf ponfh t*Fgrsm;udk armif;ESifxm;

ay;onfh vkyfief;udkvkyfudkifonf/

OD;aESmufESpfjcrf;OD;aESmufESpfjcrf;OD;aESmufESpfjcrf;OD;aESmufESpfjcrf;OD;aESmufESpfjcrf;

OD;aESmufwGif b,fjcrf;ESifh nmjcrf;[lí ESpfjcrf;&SdNyD; ESpfjcrf;onf wpfckESifhwpfck qifonf/

odkYaomf wpfyHkpHwnf; wljcif;r&Sd/ t&G,ftpm; rodompGm uGmjcm;onf/ bufnDwlnDjcif;r&Sdacs/

Ganglia

Ganglia qdkonfrSm OD;aESmuftwGif;wGif Neuron \ Cell Body (Soma) uvmyfpnf;

rsm;onf tkyfpkzGJYpnf;jzpfay:um 4if;wdkYtm; tcGH Membrane wpfckjzifh pkpnf;tkyfqdkif;um

jzpfwnfaeonfh emAftzGJYtpnf;i,fudk qdkvdkonf/

Nuclei

Nuclei onf OD;aESmufwGif;wGif Neuron \ Cell Body (Soma) uvmyfpnf;rsm;onf

tkyfpkzGJYpnf;jzpfay:aeaomfvnf; 4if;wdkYtm; tkyfqdkif;xm;onfh tcGH Membrane ryg&SdbJ

zGJYpnf;jzpfay:aeonfh emAftzGJYtpnf; jzpfonf/

wpfcsdefu Basal Ganglia [kac:&mrS ,ck Basal Nuclei [k ajymif;vJ oHk;EIef;jcif;rS

Basal Nuclei rsm;jzpfaom Caudate, Putamen, Globus Pallidus, Substantia Nigra ,

Subthalamic Nucleus ponfwdkYwGif Membrane ryg0if jcif;udk vG,fulpGmodEdkifonf/ Ganglia

onf a&SUOD;pGm oHk;cJhaom a0g[m& jzpfonf/

Brain Stem

Brain Stem wGif  (1) Medulla Oblongata   (2) Pons wdkYyg0ifonf/ Medulla

Oblongata onf atmufbufodkY qufí Spinal Cord tjzpf ausm½dk;wGif;odkY 0ifa&mufonf/

vIyf&Sm;rIxdef;ausmif;onfh Neuron jzpfonf/
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Medulla Oblongata

Medulla Oblongata wGif touf&SL jcif;udkxdef;ausmif;aom emAftpk (Nuclei)

ESvHk;ckefEIef;udk xdef;ausmif;aom Nuclei ? aoG;zdtm;udk xdef;ausmif;aom Nuclei wdkY

wnf&Sdaeonf/ tefjcif;? ESmacsjcif;? rsdKcsjcif;? acsmif;qdk;jcif; vkyfief;rsm;udk vkyfaqmifay;onf/

Pons

Pons onf Medulla Oblongata ESifh uyfvsuf tay:wGif wnf&Sdonf/ Medulla

Oblongata twGif;wGif Ventral Respiratory Group (VRG) ESifh Dorsal Respiratory Group

(DRG) [lí Nuclei ESpfckyg&Sdonf/ 4if; Nuclei wdkYonf csdwfqufvrf;aMumif; yg&Sd\/ Medulla

Oblongata \tay:&Sd Pons wGif Pontine Respiratory Center [kac:aom (PRC) &Sdonf/

Medulla Oblongata &Sd VRG ESifh DRG wdkYonf cËmudk,f\ aoG;xJwGif&Sdaom atmufpD*sifESifh

umAGef'dkifatmufqdk'f yrmPrsm;udk apmifhMunfhaeaom PRE odkYr[kwf AP jzpfapum

owif;ay;ydkYonf/ PRC rSwpfqifh tqkwfodkY wpfrdepfvQif touf&SL &rnfhtMudrfa&udk AP

jzifh ay;ydkYonf/ aoG;wGif;wGif atmufpD*sif avsmhusvmvQif Pontine Respiratory Center rS

AP Frequency jrifhvmum tqkwfudk tMudrfa&ydkí tvkyfvkyfaponf/

Medulla Oblongata ESifh Pons ESpfckwGif; jzwfoef;oGm;aom emAfwdkYwGif emAf (10)ac:

Vagus Nerve ESifh Cardiac Nerve ac: ESvHk;emAf ESpfacsmif; yg&Sdonf/ pdwfvIyf&Sm;zG,f&mrsm;
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MuHKawGY&vQif Hypothalamus rS xkwfvkyfapaom a[mfrkef;rsm;onf Sympathetic Nerve

ac: cËmudk,f tvdktavsmuf wkHUjyefjcif;rsm;udk aqmif&Gufay;aom emAfaMumrsm;rS wpfqifh

Medulla Oblongata twGif;&Sd Cardioregulartory Centre odkY vIHUaqmfonf/ Medulla

Oblongata &Sd Cardioregulatory Centre onf Medulla Oblongata twGif;&Sd emAf (10)ac:

Vagus Nerve ESifh Cardiac Nerve ac: ESvHk;emAfaMumESpfck jzpfonf/ Cardiac Nerve onf

Sinoatrial Node &Sd Synaptic Connection wGif Norepinephrine Neurotransmitter xkwfvkyf

ay;um Atrioventricular Node wGif AP rsm;qufvufjzpfapum ESvHk;ckefEIef;udk jrifhvmaponf/

Vagus Nerve onf SA Node wGif Acetylcholine xkwfay;um ESvHk;ckefEIef;udk aES;vmaponf/

pdwfvIyf&Sm;p&m tm½Hkrsm; MuHKawGY&í ½kwfw&ufESvHk;ckefjrifh oGm;aom cHpm;rIudk odom

pGmod&SdEkdifonf/ xdkcHpm;rIaMumifh pdwfonf ESvHk;wGif &SdEkdifonf[k ,lqEkdifonf/ odkY&mwGif

pdwfvIyf&Sm;rI tm½Hkrsm;MuHKawGY&onfhtcg ANS ac: vl\ tvdktavsmuf wkHYjyefaompepf

Autonomic System u Hypothalamus rS wpfqifh Adrenaline a[mfrkef;rsm;udk

xkwfvkyfay;onf/ Adrenaline onf Medulla Oblongata &Sd Cardioregulatory Centre

wGif AP jzpfaponf/ AP Frequency udk ydkí jrifhvmaponf/ xdkrSwpfqifh ESvHk;ckefEIef;udk

&kwfw&uf jrifhvmjrefvmapjcif;jzpfonf/ ½kwfw&ufvsifjrefpGm ajymif;vJoGm;aom

ESvHk;ckefEIef;aMumifh ESvHk;tdfrf\ "mwfvdkufcH&rI ydkíjyif;xefoGm;onfhtjyif tMudrfa&vnf; rsm;

vmonfhtwGuf wkefcgrI (Vibration) udkyg cHpm;od&Sdvdkuf&jcif;jzpfayonf/ ESvHk;wGif;rS

pdwfjzpfay:jcif;r[kwf/ &ifwGif;cHpm;rIwGif vSyfceJjzpfoGm;jcif; onf ESvHk;ckefjcif; jyif;xefjrefqefrI

(Mechanical Vibration) aMumifh jzpfouJhodkY SA Node ESifh AV Node rsm;rS vQyfppf AP rsm;\

Frequency ajymif;vJrIaMumifh ESvHk;MuGufom;rsm;ESifh qkdif&m emAfrsm;"mwfvdkufjcif;cH&aom

aMumifh &onfhcHpm;csufomjzpfonf/ vQyfppf AP onf pdwf[kqdkEdkifonf/ cHpm;csuf a0'emonf

a0'emu©Ëm apwodufjzpfonf/ 4if;a0'emudk odjcif;onf 0dnmPu©Ëm apwodufjzpfonf/

cHpm;csufa0'emonf NDA pwifzGJYpnf; onfESifhpwifjzpfay:onf/ NDA pwifzGJYpnf;onfESifh

qdkif&mtm½Hkudk rSwfom; jcif; onmu©Ëmapwoduf pwifjzpfay:onf/ NDA pwifzGJYpnf;jcif;

onf qdkif&mtm½Hkudk udk,fpm;jyKaom zGJ Ypnf;yHkjzpfay:jcif;jzpf&m jyKjyifrI ocFg&u©E¨m

apwodufonfvnf; wpfNydKifeufjzpfay:onf/ emrfcËm (4)yg; jzpfay: jcif;onf NDA zGJYpnf;yHk

pwifonfESSifhjzpfay:onf/  NDA zGJYpnf;yHkpwifjcif; onf OD;aESmufwGif;wGif oD;jcm;vGwfvyfaom

jzpfpOfr[kwf/ a&SUa&SUwGif &SdESifhNyD;aom tvm;wl NDA jzpfaomf ½lyu©Ëm ½kyfay:wGif tajcjyKí

jzpfjcif; jzpfonf/ xdkYaMumifh NDA zGJYpnf;yHk[kac:aom zGJYpnf;yHktopfudk ½kyftopf tjzpf
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pwifzGJYpnf;onfh ½lyu©Ëmtopf jzpfay:onfhtcsdefwGifyif emrfcËm (4)yg;yg wpfNydKifeufjzpfay:

onf/ xdkYaMumifh cËm (5)yg;onf wpfNydKifeuf jzpfay:onf/ ½lyu©ËmcsKyfNidrf;vQif emrfcËm

(4)yg;yg wpfNydKifeuf csKyfNidrf;onf/

pdwf apwodufwdkY rSDwnfjzpfay:&m [',0w¦Kpdwf apwodufwdkY rSDwnfjzpfay:&m [',0w¦Kpdwf apwodufwdkY rSDwnfjzpfay:&m [',0w¦Kpdwf apwodufwdkY rSDwnfjzpfay:&m [',0w¦Kpdwf apwodufwdkY rSDwnfjzpfay:&m [',0w¦K

pdwfonf ESvHk;wGif;rS píjzpfonfudk odyÜH½IaxmifhwGif rawGY&Sdacs/ pdwfonf b0ifpdwfac:

Neuron \ Resting Membrane Potential(RMP) rS pí tajccHum jrifhwufvmaom AP

aMumifh &&Sdaom cHpm;rIa0'em jzpfav&m pdwfrSDwnf&monf Neuron omjzpfonf/ Neuron

r&SdvQif pdwf[laom cHpm;rIa0'em (Sensation) r&SdEdkif/ b0ifpdwfac: RMP onfvnf; Neuron

wGif;rSmyif wnf&Sdaeonf/ xdkYaMumifh pdwf\ rSDwnf jzpfay:&monf Neuron jzpfonf/ Neuron

onf [',0w¦K[kqdkvQif rrSm;Edkifacs/

Amygdala, Medulla Oblongata ESifh ESifh ESifh ESifh ESifh Pons

Amygdala, Medulla Oblongata ESifh Pons wdkYwGJzufum touf½SLjcif;? ESvHk;ckefjcif;?

tpmacsjcif;? wHawG;rsm;xkwfjcif;? acR;xGufapjcif;? qD;oGm;apjcif;ESifh oH0gojyKjcif; ponfh

vkyfief;rsm;udk vkyfudkifonf/

Reticular Activating System (RAS)

Medulla Oblongata ESifh Pons wdkY\ Nuclei rsm;udk pkpnf;&nfnTef;um 4if;tkyfpk udk

Reticular Formation [kac:onf/  Reticular Formation onf Medulla Oblongata

wpfckvHk;vdkvdkrS pí Pons udkjzwfoef;jzpfay:um Midbrain twGif;&Sd Nuclei tcsdKUyg

yg0ifzGJ Ypnf;onf/ Reticular Formation ESifh 4if;ESifhwGJzufqufpyfí tvkyfvkyfaom

t*Fgtpdwftydkif;rsm;udk &nfnTef;í 4if;wdkYudk wzef Reticular Activating System (RAS)

[kac:onf/  RAS onf Reticular Formation zGJYpnf;yHkyg Nuclei rsm;ESifh tjcm;t*Fgrsm;

yl;wGJxm;aom zJGYpnf;yHkjzpfonf/ 4if; RAS onf OD;aESmufwpfckvHk;udk tm½HkzGifhí tvkyfvkyf

aponf/ OD;aESmuf wpfckvHk;tm; EdI;xm;aom pepfjzpfonf/ RAS tvkyfvkyfaevQif

OD;aESmufonf 4if;udk RAS u ckdif;ap xm;aomvkyfief;twGuf tjrJwap tm½HkjyKum (Attention)

&SmazGvkyfudkif ay;avh&Sdonf/
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RAS onf OD;aESmuftm; EdI;xm;onfh pepfjzpfí aq;ynm&Sifrsm; cGJpdwfrIjyKMuonfhtcg

vl\ RAS udk tDom (Ether) ? uvdk½dkazmif; (Chloroform)? a[vdkoD; (Halothane) "mwfaiGYrsm;

toHk;jyKí tem;ay;xm;jcif;jzifh RAS \ Nuclei, Thalamus ESifh Hippocampus rS Nuclei

rsm; tvkyfrvkyfMuawmhacs/ odkYjzpfaomaMumifh azmXAÁmtm½HkcHpm;rI a0'em AP udk Thalamus

odkYay;ydkYaom  RAS udk em;xm;aomaMumifh azmXAÁmtm½Hk cHpm;rI jzpfay:jcif;r&SdEdkif/ wzef

Thalamus udkyg tem;ay;xm;aomaMumifh tjcm;tm½Hk (4)yg;aMumifh cHpm;rI jzpfay:jcif;r&SdEdkif/

xdk Yjyif Hippocampus udkyg tem;ay;xm;aomaMumifh tawGYtMuHK tm½Hkopfrsm;udk

rSwfwrf;wifEdkifjcif;r&Sdacs/ xdkYaMumifh cGJpdwfcH&olonf emusifrIrsm;udk rod&Sdonfhtjyif

rSwfrdjcif;yg r&Sdjcif;jzpfonf/ RAS onf OD;aESmufudk EdI;xm;aom pepfjzpfonf/

bDvl;pD;jcif; odkYr[kwf xrif;vHk;wapäajcmufjcif;bDvl;pD;jcif; odkYr[kwf xrif;vHk;wapäajcmufjcif;bDvl;pD;jcif; odkYr[kwf xrif;vHk;wapäajcmufjcif;bDvl;pD;jcif; odkYr[kwf xrif;vHk;wapäajcmufjcif;bDvl;pD;jcif; odkYr[kwf xrif;vHk;wapäajcmufjcif;

Pons onf 4if;\aemufbufwGif Cerebellum ESifh qufvsuf&Sdonf/ Cerebellum

udk Hindbrain [k qdkavh&Sdonf/ Cerebellum \ t"dyÜm,frSm Little Brain [k t"dyÜm,f&onf/

Pons \ Ventral Pontine Area wGif xdcdkuf ysufpD;jcif;jzpfygu xdkyk*d¾Kvfonf tjriftm½Hk?

tMum;tm½Hk? teHYtm½Hkrsm;onf tvkyfvkyfaeqJjzpfaomfvnf; xdawGYtm½HkESifh ywfoufírl

Motor Neuron rsm;onf tvkyfrvkyfouJhodkY taetxm;odkY a&muf\/ xdkYaMumifh xdkolonf

jrifae&Mum;ae& aomfvnf; rvIyf&Sm;Ekdif/ rwkHYjyefEdkifjzpfaeonf/ xdktajctaeonf Ventral
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Pontine Area xdcdkufrdonfjzpfap? Ventral Pontine Area odkY aoG;vnfywfa&muf&SdrI

enf;oGm;vQif jzpfay:wwfonf/ yHkrSefjzpfavh jzpfx&Sdaom t&mrsdK;r[kwfaomfvnf; vnfyif;MuGufom;

taetxm;rsm;aMumifhaomfvnf;aumif;? tjcm; aoG;vnfywfrIqdkif&mrsm;aMumifh vnf;aumif;

Ventral Pontine Area odkY aoG;a&mufjcif;enf;yg;vQifjzpfavh &Sdonf/ þodkYjzpfjcif;udk bDvl;pD;jcif;?

xrif;vHk;wapä ajcmufjcif;[kodMuonf/

Cerebellum

Cerebellum onf cËmudk,f&Sd tm½HkcHt*Fgtm;vHk;rS ay;ydkYvmaom owif;tcsuftvuf

tm;vHk;udk pOfqufrjywf&,lum [efcsufxdef;nd§jcif; taetxm;yHkpHwpfckwGif &yfwnfae&ef

jzpfap? xdkifae&efjzpfap? ajy;vTm; vIyf&Sm;ae&efjzpfap wnfNidrfpGm [efcsufrysufbJ vIyf&Sm;

vkyfudkifEdkifap&ef wGufcsufjcif;? xdkodkYvIyf&Sm;&mwGif yg0ifywfouf&rnfh MuGufom;rsm; a&G;cs,f

ay;jcif;? xdkMuGufom;rsm;udk vIyf&Sm;Edkifap&ef Motor Cortex odkY AP rsm; ydkYvTwfay;jcif;?

xdkMuGufom;rsm; vIyf&Sm;&ef OD;wnf&mrsm;? oHk;&rnfh tiftm; yrmPrsm; tm;vHk;wdkYudk wGufcsufí

qkdif&m Motor Cortex rsm;odkY ay;ydkYonf/ ay;ydkY&mwGif Pons udkjzwfí Midbrain rSwpfqifh

Thalamus odkYa&mufonf/ Thalamus onf Basal Nuclei rsm;\ zGihfydwfay;rIjzifh Cerebellum

rS owif; tcsuftvufrsm;udk Motor Cortex odkYay;ydkYonf odkYr[kwf [efYwm;onf/

vIyf&Sm;rIr&Sdaom yHkrSeftajctaersm;wGif vlwdkY[efcsufrysuf &yfwnfaeEdkifjcif;onf

Cerebellum \ aqmif&Gufay;aerIrsm;aMumifhjzpfonf/ Cerebellum u [efcsufxdef;ay;Ekdif

onfrSm cËmudk,ftESHYtjym;&Sd tm½HkcHt*Fg rsdK;pHk rS 4if;&&Sdvmaom 4if;tpdwftydkif;wdkY\ ae&mrsm;

(Positions) udk pOfqufrjywf ay;ydkYaejzpfonf/ tu,fí rsufpdydwfum vrf;avQmufygu

Cerebellum onf tm½Hkwpfckavsmhí vufcH&ojzifh [efcsufxdef;&mwGif odomaom

tm;enf;rIcsdKU,Gif;rIjzpfay:vmonf/

xdkYaMumifh rdrdonf aumif;pGm [efcsufrysuf &yfwnfaeEdkifjcif;rSm  ]]ig}} [laom

twåjzpfí ]]ig}} \ tpGrf;owådaMumif h &yfwnfEk difjcif;r[kwf? tvdkvd kvG,fulpGm

&yfwnfEdkifaejcif;r[kwf? rsm;pGmaom tm½Hkrsm;udk Cerebellum rS&,lí ½IyfaxG;aom wGufcsufrI

(Complex Computation) rsm;oHk;í Motor Cortex rsm;rS wpfqifh axmufyHhxm;jcif;omjzpfNyD;

rdrdwdkYtpdk;&aom udpör[kwfonfudk owdjyK&efvdkonf/ vlwdkYonf þuJhodkY pepfrsdK;ygaom

aMumifh rwfwyf&yf&mwGif tdajÉ&& rwfwyf&yfEdkifaomfvnf; þuJhodkY pepfrygonfh wHjrufpnf;
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uJhodkYaom pepfonf taxmuftyHh wpfckckrygbJ rwfwyf&yfaeEdkifjcif;r&Sdonfudk awGY&rnf/

Cerebellum onf vlYOD;aESmufwGif wGufcsufrItrsm;qHk;vkyfEdkifaom tpdwftydkif;jzpfonf/

Cerebellum wGif vlwdkYvkyfudkifavh&Sdaom vIyf&Sm;rItm;vHk;udk odrf;xm;\/ Cerebellum onf

Metencephalon rS zGHYNzdK;vmonfh tpdwftydkif;jzpfonf/

vIyf&Sm;rIwpfckudk jyK&mwGif ofPFC wGif AP jzpfvQif 4if; AP onf Motor Cortex wGif

AP qufvufjzpfay:apjcif;jzifh vkyfudkif\/ vIyf&Sm;rI wGif trSwfwrJh rodvkdufbJ

vkyfudkifvdkufaom vIyf&Sm;rI (Unconcious Movement) ESifh ododcsnf;ESifhvIyf&Sm;rI (Concious

Movement) wdkY&Sdonf/ trSwfwrJh vIyf&Sm;rIudk OD;aESmuf\ Parietal Lobe u vkyfudkifay;onf/

þodkYvkyfudkif&m wGifvnf; Primary Motor Cortex onf yg0ifywfouf&onf/ Motor Cortex

wGif pdwf0ifpm;p&mae&m(3) ck&Sdonf/ (1) Primary Motor Cortex  (2) Pre Motor Cortex

(3) Supplementary Motor Cortex wdkYjzpfonf/ Primary Motor Cortex \ AP onf jzpfrvmrD

ofPFC ? Pre Morter Cortex ESifh Supplementary Motor Cortex rsm;onf odompGmjyKvkyfaom

Concious Movement rsm;twGuf MudKwifí tvkyfvkyfMu&onf/ ofPFC ac: Ventromedial

Prefrontal Cortex onf 4if;wGif AP jzpfonfhtcg xdk AP onf Pre Motor Area ESifh

Supplementary Motor Area rsm;wGifyg AP rsm; qufwdkufjzpfay:aponf/ 4if; AP wdkYonf

Basal Nuclei rsm;\ Striatum wGif AP jzpfay:aponf/ 4if; AP onf Synaptic Connection

rsm;wGif Glutamate Neurotransmitter rsm;udk xkwf vTwfay;\/ Basal Nuclei rsm;jzpfaom

Striatum odkY Pre Motor odkYr[kwf Supplementary Motor Cortex rsm;rS 0ifa&mufvmaom

AP Input rsm;onf Basal Ganglia \ vkyfief;wGif yxrqHk;tqifhjzpfvmonf/ 4if; AP onf

Striatum wGif &Sdaom Direct Pathway ESifh Indirect Pathway wdkYteuf Substantia Nigra rS

Dopamine wkdYu a&G;cs,fxm;ay;aom vrf;aMumif;wGif pwifum tvkyfvkyfjcif;jzpfonf/

Indirect Path rS oGm;vQif Basal Ganglia onf Thalamus udkydwfaponf/ xdkenf;jzifh

Cerebellum rS vma&mufaom wGufcsufNyD; owif;tcsuftvufudk,fpm;jyK AP rsm;onf

Primary Motor Cortex odkYa&mufum vIyf&Sm;rIrsm; uHtopfrsm; jzpfay:vmaponf/

þodkYaqmif&Guf&mwGif Pons onf Motor Cortex rSvmaom AP rsm;udk 4if;\ Pontine

Nucleus wGif vufcHum Pontine Nucleus rSwpfqifh Cerebellum odkYay;ydkY\/ Cerebellum

rSxGufvmaom wGufcsufNyD; owif; tcsuftvufrsm;tm; udk,fpm;jyKaom AP rsm;onf

Midbrain wGif&Sdonfh Red Nucleus wGif AP jzpfum 0ifa&mufonf/
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Midbrain

Midbrain onf Pons \ tay:wGif uyfvsuf&Sdaeonf/  Midbrain wGifrsm;pGmaom

ta&;BuD;onfh tpdwftydkif;rsm;&S donf/ Midbrain tpdwftydkif;rsm; tm;vHk;onf

ta&;BuD;onfyif/ Midbrain \tv,fwGif Cerebral Aqueduct ac: ao;i,faom Vertical

vdkif;onf Third Vertical rS Fourth Vertical odkY ul;oef;oGm;onf/ xdk Cerebral  Aqueduct

\ 0J,mab;wpfzuf pD&Sdaom emAfrsm;udk Peduncles rsm;[kac:onf/  Peduncles rsm;onf

Midbrain wGifpum Pons txdqufí&Sdaeonf/

Midbrain \ Peduncles 2 ckpHk&m Midbrain \ ta&SUbufjcrf; (Anterior) wGif

Oculomotor emAfaMumxGufvmonf/ wzef Midbrain \ Posterior \ Peduncles rsm;\

qHk&mMum;rS Trochlear emAfxGufvmonf/ 4if; emAfaMumESpfckvHk;onf rsufvHk;\ a&GUvsm;rIrsm;

Pupil ac: oli,ftdrf a&GUvsm;rIrsm;udk aqmif&Gufonf/

Substantia  Nigra

Midbrain \ atmufbufusaom Cerebral Peduncle wGif Basal Gnagial \

atmufqHk;ydkif;jzpfaom Substantia Nigra &Sdonf/ Substantia Nigra \ ta&mifonf

teufa&mifjzpfí 4if;udk Black Matter [k qdkMuonf/ Substantia wGif yg&Sdonfh Melanin

"mwfonf teufa&mif&Sdonf/ OD;aESmuf wpfckvHk;wGif Substantia Nigra wpfckwnf;wGifom

Melanin yg&Sdonf/ OD;aESmuf\ wpfckwnf;aom teufa&miftpdwftydkif;jzpfonf/ 4if;udk
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Midbrain \ wpfpdwfwpfydkif;tjzpf qdkEdkifonf/ Substantia Nigra wGif AP jzpfvQif Dopamine

xGufum Striatum wGif vrf;aMumif;zGifhydwfjcif;rsm; jzpfaponf/

Ventral Tegmental Area  (VTA)

Midbrain \ ta&;ygaom tpdwftydkif;wpfckrSm Ventral Tegmental Area ac: VTA

jzpfonf/ Motor Cortex odkY AP rsm;udk ay;ydkYaom Red Nucleus onf VTA \ ab;jcrf;wGif&SdNyD;

VTA \ twGif;atmufwGif (Ventromedial) Oculomotor emAfjyefxGufoGm;onf/ VTA onf

Amygdala wGif AP jzpfygu Amygdala rS AP onf VTA wGifyg AP jzpfaponf/ VTA \ AP

rsm;aMumifh Dopamine Neurotransmitter rsm;xGufonf/ Dopamine onf Motivation ac:

wufMuGrIudk cHpm;&&Sdaponf/ wufMuGaeaom cHpm;rIu Dopamine &SdaerIuay;\/

Substantia Nigra ESifh VTA wdkYrS Dopamine xGufvmvQif qkdif&myk*d¾Kvfonf

aysmf&Tifauseyfjcif; cHpm;rIudk &&Sd\/ Midbrain \ Posterior aemufausmbufwGif Corpora

Quadrigemina [k ac:aom zkxGufaeonfh url av;vHk;&Sdonf/ tay:ESpfvHk;wGJudk Superior

Calliculus rsm;[kac:NyD; aemufESpfvHk;wGJudk Inferior Calliculus [kac:onf/ Superior Calliculus

onf rsufpdvIyf&Sm;rIrsm;wGif yg0ifonf/ em;rS 0ifa&mufvmaom AP onf Pons

aemufausmwGif&Sdaom Superior Olive ac: Nuclei rS Brain Stem odkY 0ifa&mufonf/ 4if;

Midbrain \ Inferior Calliculus odkY xyfqifh AP jzpfapum 4if;rSwpfqifh Thalamus \

Medial Geniculate Neucles odkY0if\/ toHaMumifh jzpfaom AP rsm;onf Thalamus okdYwef;í
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r0ifa&mufonfudk owdjyK&ef vdkonf/ xdktjyif vQmrSvmaom emAfESpfacsmif;jzpfonfh emAf

(7)ac: Facial emAfonfvnf;aumif;? emAf (9) ac: Glossopharyngeal emAfonfvnf; aumif;?

Medulla Oblongata wGif&Sdaom Nucleus of Solitary Tract wGif OD;pGm0ifa&muf onf/ NyD;rS

Thalamus Medial Ventral Posterior 0ifaygufrS 0ifa&mufonf/ Midbrain ESif h

uyfvsuftay:bufwGif Hypothalamus, Pituitary Gland &Sdonf/ 4if;wkdYESifhqufwGJvsuf

tay:wGif MuufOoP²mef Thalamus &Sdonf/

Hypothalamus

Midbrain \txuf Anterior a&SUydkif;wGif Hypothalamus &Sdonf/ 4if;onf

vufoef;xdyfrQ r&Sdw&SdcefYyif&Sdaom tav;csdeftm;jzifh ysrf;rQ OD;aESmufwpfckvHk;\ 0.4 &mcdkifEIef;

rQom&Sdonf/ odkYaomf 4if;wGif wpf'gZif ruaom Nuclei rsm; yg0ifvsuf&Sd&m pdwfvIyf&Sm;rI

jzpfpOfrsm;? vIyf&Sm;rI rsm; trSwfwrJh wkHYjyefrIrsm;? cËmudk,f\ tpdwftydkif;rsm; yHkrSeftvkyfvkyf

aea&;vkyfief;rsm;tygt0if rsm;pGmaom jzpfpOfrsm;wGif yg0ifywfoufvsuf &Sdonf/

Hypothalamus wGif Releasing Factor [k ac:Muaom a[mfrkef; xkwfvkwfay;&ef

ueOD;aphaqmfonfh a[mfrkef;rsm; xkwfvkyfay;um aoG;aMum wGif;odkYvTwfydkYay;onf/ 4if;wkdYonf

Hypothalamus rS owif;nTefMum;csufrsm; jzpfMuonf/ 4if;nTefMum;csufrsm;onf

a&S;OD;a[mfrkef;rsm;toGifjzifh Pituitary Gland odkY0ifa&mufonf/



389

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

Hypothalamus wGif yg0ifaom Nuclei rsm;teuf Paraventricular Nuclei twGif;wGif

Neurosecretory uvmyfpnf;rsm;[kac:aom a[mfrkef;xkwfvkyfay;Ekdifonfh uvmyfpnf;

yg&Sdonf/ 4if;uvmyfpnf;rsm;rS a[mfrkef;wdkYonf cËmudk,f\ tylcsdefxdef;odrf;rI? aoG;zdtm;

xdef;odrf;rIESifh cHwGif; aumif;apa&;vkyfief;rsm;wGif yg0iftvkyfvkyfay;aeonf/

Hypothalamus \ Dorsomedial Nuclei rS xkwfvkyfaom a[mfrkef; rsm;onf

tpmpm;jcif;? t&ufaopmtygt0if aomufoHk;jcif;rsdK;pHk? rdrd\ tav;csdeftajymif;tvJudk

odapjcif;qdkif&m vkyfief;rsm;wGifyg0iftvkyfvkyfay;onf/

Hypothalamus \ Posterior Nuclei onf rsufpdoli,ftdrf us,fap&mwGif

vnf;aumif;? wpfNydKifeufwGif ESvHk;ckefyg jrefvmapNyD; aoG;zd tm;udkyg wpfqufwnf;jr§ifhay;aom

a[mfrkef;rsm; xkwfvkyfonf/

Hypothalamus \ Suprachiasmatic Nuclei cËmudk,f\ em&D Body Clock jzpfonf/

Circadian Rhythm

Hypothalamus \ Suprachiasmatic Nuclei onf Hypothalamus &Sd tjcm; Nucleus

rsm;wGif wGJzufí aeYwpfaeY\ (24)em&DwGif tvif;a&mif &Sdr&Sd taetxm;udkvdkufí

tvkyfvkyf&ef taumif;qHk;taetxm;udk zefwD;ay;xm;onf/

eHeuf (6)em&DwGif Suprachiasmatic Nuclei onf Paraventricular Nucleus odkY AP

ay;ydkYum aoG;zdtm; tjrifhqHk;odkY jr§ifhwifay;xm;um reuf cif;vkyfief;rsm; vkyfudkifEdkifap&ef

vdktyfonfhMuHUcdkifrI&Sdap&ef axmufyHhay;xm;onf/

reuf (7)em&DcGJcefYwGif Suprachiasmatic Nuclei (SN) onf Pineal Gland odkY AP

ydkYvTwfum Melatonin xkwfvkyfrIudk &yfwefYaponf/ SN onf tvif;a&mifay:xGufvmonfh

owif;tcsuftvufudk odkYr[kwf tvif;a&mif &SdrIudk rsufvHk;okdY0ifa&mufaom zdkwGefrsm;rS

jzpfay:aom AP rsm;rS wpfqifh &,lum Pineal Gland okdY AP jzpfapjcif;jzpfonf/ Pineal

Gland wGif AP jzpfvQif Pineal Gland onf Melatonin xkwfvkyfrIudk &yfqdkif;onf/ Melatonin

udk Pineal Gland u xkwfvkyfay;onf/ Pineal Gland onf Thalamus \ aemuf (Posterior)

Superior Calliculus \ tay:tv,facgifwGif ao;i,f aom Gland wpfcktjzpf awGY&onf/
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SN onf rsufvHk;wGif jzpfay:aom AP rSwpfqifh tvif;a&mif&Sdr&Sdudkod&Sd&um tvif;a&mif

aysmufonfESifh Pineal Gland udk Melatonin [lonfh "mwkypönf;wpfrsdK;udk xkwfvkyfaponf/

xdk"mwkypönf;aoG;wGif;a&mufvmjcif;onf vlwdkY\ tdyfpuf&efjyifqifjcif; \ yxrqHk;tqifh

jzpfonf/ reuf (7)&DcGJwGif Melatonin xkwfvkyfrI r&Sdawmh í vlom;wdkYvHk;0 Edk;xvIyf&Sm;&ef

jzpfvmonf/

(4)em&Dxdk;vQif SN onf tlrsm;udk vIyf&Sm;apum tnpftaMu; rsm;pGefYxkwfap\/

reuf (10)em&DcefYrSpí vl\cËmudk,fonf tvef;qHk; taetxm;odkY a&mufaeap&ef SN

onf tjcm;aom Nuclei rsm;ESifh wGJzufí xdef;ausmif;ay;xm;onf/ aeYvnf (1)em&DcefYonf

cËmudk,f\ udk,fwGif; tm[m&MoZmrsm; taumif;qHk;acszsufNyD; ae&m,lxm;NyD;jzpfí vuf?

OD;aESmuf ESifh rsufpdwdkY yl;wGJtvkyfvkyfonfh t&nftaoG;taumif;qHk;jzpfonf/ naecif;

(3)em&DcefYtwGuf cËmudk,fonf wufMuGvef;qef;qHk;jzpfaeNyD; vkyfief;aqmifwmvkyfudkif&ef

taumif;qHk; tcsdefwpfckjzpfap&efvdktyfonfh a[mfrkef;rsm;? tm[m&MoZmrsm;? Neurotransmitter

rsm; tm;vHk;oHk;í axmufyHhay; xm;onf/

nae (5)em&DwGif ESvHk;\vkyfief;vkyfaqmifcsuf taumif;qHk; jzpfaeap&ef NS u

axmufyHhjyKjyifxm;ay;onf/ nae (5)em&Donf avhusifhcef;vkyf&ef taumif;qHk;[kqdkvQif

rrSm;Ekdifacs/ xdktcsdefwGif MuGufom; rsm;\ tvkyfvkyfrItaetxm;rsm;udkvnf; taumif;qHk;

jzpfap&ef Ach Neurotransmitter xkwfvTwfjcif;udk txufjrufqHk;jzpfap&ef Hypothalamus

uyif aqmif&Gufxm;ay;onf/ nae (6)em&DtcsdefwGif aoG;zdtm;udk taumif;qHk; taetxm;

&mxm;ay;onf/ aumif;rGefaom aoG;zdtm;&SdrS vkyfief;aqmifwmrsm; vkyfudkif&mwGif

MuHUcdkifrI&Sdayonf/ nae (9)em&DcefYrSpí Melatonin xkwfvTwfrIpwifonf/ Melatonin udk

tvif;a&mifpwiftm;aysmhvmonfh tcsdefrSpwifxkwfvkyfNyD; tvif;a&mif\ jriftm;enf;vm

avav Melatonin ydkí xkwfavavjzpfonf/ n (10)em&DausmfvQif NS rS tlrsm;vIyf&Sm;rIudk

xdef;odrf;xm;onf/ n(2)em&DwGif taumif;qHk;tdyfarmusjcif;udk jzpfapum reuf (4)em&DwGif

cËmudk,f\ tylcsdeftedrfhqHk;csxm;ay;jcif;jzifh OD;aESmuf wGif; rSwfÓPf ajymif;vJay;jcif;

jzpfpOfftwGuf tiftm;ydkí yHhydk;onf/ xkdodkYjzifh wpfaeY\ (24)em&D ukefqHk;jyefonf/ SN onf

þwpfaeYwm vkyfief;rsm; tm;vHk;udk xdef;ausmif;xm;onf/ tu,fí rdrdaexdkif&m t&yfESifh

tcsdef aeYn (12)em&D uGmjcm;aom a'orsm;odkY c&D;oGm;ygu SN onf naetvif;a&mif

uGmjcm;oGm;rI rsm;ay:wGif rlwnfí jyefvnfcsdefq xdef;n§d&onf/ þodkY uajymif;ujyef

jzpfrIrsm;udk csdefqxdef;n§daepOf cHpm;&aom cHpm;rIudk Jet lag [kqdkonf/ Jet lag cHpm;rIvsifjrefpGm
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ajyaysmufum Circadian Rhythm jyefrSefvmap&ef tcsdefrSef tvif;a&mifESifh xdawGYum

yHkrSeftpm;pm;csdefrsm;wGif tcsdefrSeftpm;pm;jcif;? avhusifhcef; jyKvkyfjcif;rsm;jzifh taxmuftul

jyKEdkifayonf/

Hypothalamus \ Supraoptic Nucleus onf a[mfrkef; (2)rsKd;udk xkwfvkyf ay;onf/

wpfrsdK;onf ADH ac: Antidiuretic a[mfrkef;jzpfNyD; 4if;onf aoG;wGif;&Sd a&yrmPudk

avQmhcs&mwGif ta&;ygaom a[mfrkef; jzpfonf/ aemufwpfrsdK;onf Oxytocin jzpfonf/

Oxytocin udk trsdK;orD;rsm; uav;arG;NyD;onfESifh Supraoptic Nucleus u xkwfay;onf/

4if;aMumifh emusifjcif;rsm; tm;vHk;aysmufuif;\/ Supraoptic Nucleus wGif Neuro Secretory

uvmyfpnf;rsm;pGmyg&Sdonf/ 4if;uvmyfpnf;rsm;onf xdka[mfrkef; xkwfvkyfEdkifaom

uvmyfpnf;rsm;jzpfonf/ Hypothalamus ESifh uyfvsuf atmufbufwGif Pituitary Gland

&Sdonf/

Hypothalamus wGif;wGif Mamillothalamic Tract [kac:aom emAf Fibers rsm;onf

Mamillian  Body rS AP rsm;udk Thalamus odkY ay;ydkYEdkif&ef qufoG,fxm;onf/ Mamillothalamic

Tract onf Hypothalamus ESifh Limbic pepfudk qufoG,fay;xm;onf/ Mamillothalamic

Tract onf Hypothalamus rS AP rsm;udk Limbic odkYay;ydkY&ef Output vrf;aMumif;jzpfNyD;

Hypothalamus rS Fornix onf Hypothalamus twGif;jzwfoef;um Mamilian Body rsm;odkY

0if\/ 4if;rS Mamillothalamic Tract tm;jzifh Thalamus odkY 0ifa&mufonf/

Pituitary Gland

Pituitary Gland onf tydkif; (2)ydkif;&Sdonf/ wpfydkif;onf Hypothalamus \

Supraoptic Nucleus rS xkwfvkyfaom ADH ac: Antidiuretic a[mfrkef;ESifh Oxytocin

a[mfrkef;wdkYudk odkavSmifxm;&efjzpfonf/ þodkY a[mfrkef; (2)rsdK;odkavSmifxm;aom tydkif;udk

Posterior Lobe (Neuro Hypophysis) [k ac:onf/ Posterior Lobe udk Hypophysis

[kac:onf/

aemufwpfydkif;onf Pituitary Gland \ ta&SUydkif; Anterior Lobe jzpfonf/ Anterior

Lobe udk (Adenohypophysis) [kac:onf/ Anterior Lobe onf cE¨mudk,fwpfckvHk;&Sd

tjcm;*vif; (6)rsdK;xHokdY a[mfrkef;rsm;ydkYvTwfum xdef;ausmif;onf/ 4if; *vif; (6)rsdK;udk

Endocrine Gland rsm;[kac:onf/
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Pituitary Gland rS a[mfrkef; (8)rsdK;xkwfvkyfNyD; 4if;onf Hypothalamus rS a[mfrkef;

(2)rsdK;udk vufcH&&Sdonf/ Pituitary Gland rS xkwfvkyfay;aom a[mfrkef;rsm;onf cËmudk,f

wpfukd,fvHk;&Sd tjcm;*vif; (12)rsdK;udk trsdK;rsdK; aom qdkif&ma[mfrkef;rsm; xkwfvkyfapum

cËmudk,fudk at;csrf;wnfNidrfpGm jzpfwnfaexdkif aeEdkifa&;twGuf tvkyfvkyfMuonf/ þodkY

cE¨mudk,f\ twGif;ydkif;wGif wnfNidrfpGm&Sdaea&;qdkif&m cE¨mudk,ftpdwftydkif;rsm;onf

tcsufusus yl;wGJtvkyfvkyfEdkifa&;twGuf Pituitary Gland ESifh tjcm; *vif; (12)rsdK;wdkY

yl;wGJtvkyfvkyfjcif;udk Homeostasis [kac:onf/ xdkvkyfief;udk vkyfaom Pituitary Gland

ESifh tjcm;*vif; (12)rsdK;wdkYudkNcHKí Neuroendocrine System [kac:onf/ Pituitary Gland

ESif h Neuroendocrine System \Mum;wGif tvkyfvkyfay;aom tpdwftydkif;onf

Hypothalamus jzpfonf/
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Pituitary Gland rS xkwfvkyfay;aom a[mfrkef; (8) rsdK;rSm

(1)(1)(1)(1)(1) Melanocyte Stimulating a[mfrkef; a[mfrkef; a[mfrkef; a[mfrkef; a[mfrkef; (MSH)

MSH onf Melanin ac: "mwkypönf; xkwfvkyfay;Ekdif&ef aphaqmf ay;onf/ Melanin

onf teufa&mif "mwkypönf;jzpfNyD; 4if;udk Sustantia Niagra wGifvnf;aumif;?

qHyifta&mifrsm;twGufvnf;aumif; ta&jym; ta&mifrsm;twGufvnf;aumif; oHk;onf/

Melanin xkwfvkyfrItm;enf;vQif qHyifjzLvm\/ ta&jym;ta&mifajymif;vm\/ Sustantia

Nigra \ tvkyfvkyf rIwGifyg csdKU,Gif;vm\/

(2)(2)(2)(2)(2) Adrenocortico tropic a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (ACTH)))))

ACTH a[mfrkef;onf Adrenaline xkwfvkyfonfh t*Fgrsm;udk cvkwf zGifhay;onf/ ACTH

u cvkwfzGifhvQif Adrenal Gland rsm;u Steroid a[mfrkef; udk xkwfvkyfay;onf/ Steroid

a[mfrkef;rsm;onf pdwfzdpD;rI'Pfudk avsmhenf; oufomaponf/ pdwfnpfzG,f&mrsm;? zdpD;rIrsm;

rsm;vmonfhtcg Pituitary Gland onf ACTH xkwfvkyfay;jcif;jzifh qdkif&maemufqufwGJ

Endocrine *vif;rsm;rS Steroid xkwfvkyfum oufomaponf/

(3)(3)(3)(3)(3) Thyroid Stimulating a[mfrkef;a[mfrkef;a[mfrkef;a[mfrkef;a[mfrkef; ( ( ( ( (TSH)))))

TSH onf Thyroid Gland tvkyfvkyf&ef aphaqmfonf/ Thyroid Gland rS a[mfrkef;rsm;

xkwfvkyfonf/ 4if; a[mfrkef;rsm;onf cËmudk,fajymif;vJrI ,EÅ&m; (Metabolism)jzpfaeap&ef

axmufyHhxm;onf/ Metabolism qdkonfrSm cE¨mudk,fwGif; 0ifa&mufvmaom tpm;

taomufrsm;tm; NzdKcGJ NydKuGJ apjcif;udkvnf;aumif;? 4if;NydKuGJjcif;jzpfpOf Metabolism rS

&&Sdvmaom pGrf;tifrsm;udk cËmudk,f&Sd uvmyfpnf;rsm; &Sifoefa&;twGuf qufvuftoHk;

jyKonfhjzpfpOfrsm;udkvnf;aumif; &nfnTef;ajymqdkonf/ Metabolism EIef; jrefvQif

atmufpD*sifESifhpGrf;tifrsm; oHk;pGJjcif;jrefqefonf/ Metabolism EIef; aES;vQif pGrf;tifESifh

atmufpD*sifrsm;udkoHk;pGJjcif; aES;auG;oGm;onf/ aES;auG;oGm;aom Metabolism EIef;wGif

tenf;i,faom pGrf;tifESifh tenf;i,f aom atmufpD*sifudkomoHk;onf/ touft&G,fBuD;&ifh

vmvQif Metabolism EIef;usqif;vmonf/ xdkYaMumifh tpm;avQmhrpm;ygu i,f&G,fpOfu uJhodkY

Metabolism EIef;rjrefawmhí 4if;pGrf;tifrsm; ydkvQHvmonf/ 0NzdK;vm\/ Metabolism

EIef;jrefrmap&ef tm;upm;jyKvkyfEdkifonf/ tm;upm;onf Metabolism EIef;udkjrifhrm;ap\/

atmufpD*sifudkvnf; ydkíoHk;vm\/ TSH onf Metabolism jzpfpOf jzpfay:aeap&ef vdktyfaom

a[mfrkef;jzpfonf/
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(4)(4)(4)(4)(4) Growth a[mfrkef;  (a[mfrkef;  (a[mfrkef;  (a[mfrkef;  (a[mfrkef;  (GH)))))

GH a[mfrkef;udk cËmudk,f\ tpdwftydkif;tm;vHk;u vdktyfonf/ txl;ojzifh uav;i,frsm;

cËmudk,fzGHYNzdK;vma&;twGuf GH tvkyfvkyfonf/ GH enf;yg;vQif cËmudk,fzGHYNzdK;xGm;usdKif;rI

rjzpfEdkif/ vdktyfonfxuf omrefxuf ydkíuGmjcm;pGm zGHYNzdK;BuD;xGm;jcif;onf GH yrmPtenf;

trsm;aMumifhjzpfonf/

(5)(5)(5)(5)(5) Luteinizing and Follicle Stimulating a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (LFSH)))))

LFSH  onf rsdK;yGm;t*Fgrsm;udk vIHUaqmfay;onf/ LFSH aMumifh rsdK;yGm; t*Fgrsm;onf

qdkif&m a[mfrkef;rsm;udk xyfrHxkwfvkyfay;Edkifvmonf/

(6)(6)(6)(6)(6) Oxytocin (OH) a[mfrkef;a[mfrkef;a[mfrkef;a[mfrkef;a[mfrkef;

OH onf uav;arG;NyD;csdefwGif MuGufom;rsm; jyefí usHKU0ifEkdifap&m wGif vdktyfonf/

OH onf rdcif\ Mammary Gland rsm;rS EdkY&nfxGufvm Edkifap&ef tvkyfvkyfay;onf/

Oxytocin udk arwåma[mfrkef; (Love Hormone) [kvnf;odMuonf/

(7)(7)(7)(7)(7) Prolactin a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (PH)))))

PH onf rdcif\ Mammary Gland rsm;rS EdkY&nfxkwfvkyfap&ef aphaqmfonf/

(8)(8)(8)(8)(8) Antidiuretic a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (a[mfrkef; (ADH)))))

ADH aMumifh ausmufuyfwGif&Sdaom Microfilter ac: qefcgi,frsm;onf aoG;wGif;

wGif&Sdaom a&yrmPudk xdef;csKyfEdkifvmonf/ ADH aMumifh aoG;wGif; a&yrmPudk rSefuefaom

twdkif;twmwGif xdef;xm;Edkifvmonf/ aoG;wGif; a&yrmPonf &Sdoifhonfxuf rsm;aeygu

aoG;zdtm;rsm;vmonf/ aoG;wGif; a&yrmPonf &Sdoifhonfxufenf;aeygu aoG;yspfcJ

vmonf/ aoG;zdtm; avsmhenf;aq;rsm;onf ADH udk vdkoavmufxkwfvkyfapum aoG;wGif;rS

ydkvQHaeaoma&rsm;udk cef;oGm;apjcif;jzifh avsmhusapjcif;aMumifh aoG;zdtm; yHkrSefjyefa&muf\/

Endocrine System

Pituitary Gland rS a[mfrkef;rsm;aMumifh qufvuftvkyfvkyfEdkifaom t*Fgrsm;udk

Endocrine System [kac:onf/ Endocrine System wGif

(1) Pineal Gland
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(2) Hypothalamus

(3) Pituitary Gland

(4) Thyroid Gland

(5) Thymus Gland

(6) Heart

(7) Stomach

(8) Adrenal Gland

(9) Kidney

(10) Pancreas

(11) Intestines

(12) Ovary  wdkYyg0ifonf/

(1)(1)(1)(1)(1) Pineal Gland

Pineal *vif;onf Thalamus \ taemufbuf (Posterior) atmufwGif wnf&Sdaom

ao;i,fonfh *vif;jzpfonf/ 4if;*vif;\ t&G,f tpm;onf yJaphi,fwpfvHk;rQom&Sdonf/

Pineal *vif;rS Melatonin ac: a[mfrkef;udk xkwfvkyfay;onf/ Melatonin onf Sleep-

Wake Circle ac: tdyfjcif;? Edk;jcif;oHo&mudk zefwD;pDrHay;aom "mwkypönf;jzpfonf/

Hypothalamus onf rsufpdwGif&Sdaom Rods ESifh Cones rsm;odkYa&muf&Sdaeaom Photon

rsm;yrmPudk tpOfrjywfapmifhMunfhum Photon vma&mufwdkufcdkuf rIavsmhusoGm;onfESifh

Pineal Gland wGif Action Potential (AP) jzpfaponf/ Retina, Rods ESifh Cones rsm;onf

Hypothalamus &Sd Suprachiasmatic Nucleus (SCN) wGif AP jzpfaponf/ SCN onf

Circadian Rhytham udk jzpfay:aponf/ SCN onf Paraventricular Nucleus ESifh csdwfqufum

AP qufvufjzpf ay:aponf/ Paraventricular Nuclei onf Circadian AP udk Spinal Cord

rSwpfqifh Superior Cervical Ganglia (SCG) wGif AP qufvuf jzpfay: aponf/ SCG

onf Pineal *vif; ESifh csdwfqufaeonf/ Pineal *vif;wGif AP qufvufjzpfay:onf/

Pineal *vif;wGif AP jzpfvQif Melatonin pwifxkwfvkyf\/

Pineal *vif;onf Pituitary *vif;\ Luteinizing and Follicle Stimulatory Hormone

(LFSH) xkwfvkyfjcif;tay:wGif tusdK;oufa&mufrI &Sdonf/ LFSH wdkYonf umravmb

a[mfrkef;rsm;jzpfMuonf/ 4if;wdkYaMumifh aeYtcg wGifxuf tvif;a&mifrJhonfh ntcgwGif LFSH

rsm;ydkxGufum umr&m* avmbwdkY ydkítm;aumif;aeap&ef zefwD;ay;xm;onf/
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(2)(2)(2)(2)(2) Hypothalamus

Hypothalamus onf Pituitary *vif;ESifh tjcm; Endocrine t*Fgrsm;Mum;wGif

qufoG,fay;onf/

(3)(3)(3)(3)(3) Pituitary Gland

Pituitary *vif;onf a[mfrkef; (8)rsdK;xkwfvkyfum Endocrine t*Fg rsm;udk armif;ESif

ay;onf/ Endocrine t*Fgrsm;rS xkwfvkyfay;aom a[mfrkef;rsm;onf cËmudk,fwnfNidrfpGm

aexdkifEdkifa&;(Homeostasis)udk xdef;odrf; xm;onf/

(4)(4)(4)(4)(4) Thyroid Gland

Thyroid *vif;onf Metabolism ac: cËmudk,fwGif pGrf;tifoHk; ,EÅ&m;udk xdef;ausmif;

ay;onf/ ESvHk;ckefEIef;udkvnf; xdef;ausmif;ay;onf/ a[mfrkef;rsm;udk odrf;qnf;odkavSmif

xm;Ekdifonf/ Thyroid aumif;pGm tvkyfrvkyfygu Metabolism ESihf ESvHk;ckefEIef;rsm; uarmufur

jzpfavh&Sdonf/ Thyroid *vif;onf vlwdkYpm;aomuf&mrS &&Sdaom Iodine ESifh Thyrosine

ac: "mwkESpfrsdK;udkoHk;í Triiodothyronine ac: T3 udk xkwfvkyfonf/ T4 ac: Thyroxine

udkrl Thyrosine udkoHk;í Thyroid rSxkwfvkyfonf/ T3 ESifh T4 onf cËmudk,fzGHYNzdK;rIESifh

tjcm;t*Fgtpdwftydkif;rsm;\ tvkyfvkyfyHkrsm;udk xdef;ausmif;onfh "mwkypönf;rsm;jzpfonf/

Thyroid onf Calcitonin ac: "mwkypönf;udkvnf; xkwfvkyfNyD; Calcitonin onf cËmudk,fwGif;

Ca2+ rsm; yrmPudk xdef;ausmif;ay;xm;onf/

T3, T4 wdkYonf cËmudk,f\ pGrf;tiftoHk;jyKrI,EÅ&m; (Metabolism) wGifvnf;aumif;?

tom;"mwf (Protein)xkwfvkyfrIrsm;wGifvnf;aumif; yg0iftvkyfvkyf\/ Protein rsm;udk

Neurotransmitter rsm;xkwfvkyf&mwGif oHk;ojzifh Thyroid tvkyfvkyfyHkrrSefí Protein

xkwfvkyfrIyg xdcdkufvmygu OD;aESmufwGif;vkyfief;rsm;tay:wGifyg tusdK;oufa&mufrIrsm;pGm

&SdEkdifonf/

Thyroid \ a[mfrkef;ESifh "mwkypönf;rsm; xkwfvkyfrIudk Pituitary Gland rS xkwfvkyfaom

TSH ac: Thyroid Stimulating Hormone u aphaqmfonf/  Pituitary Gland rS TSH

xkwfvkyfEkdif&ef Hypothalamus onf Thyrotropin Releasing Hormone ac: (TRH) udk

Thyroid odkY xkwfvkyfay;ydkYonf/
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(5)(5)(5)(5)(5) Thymus Gland

Thymus *vif;onf aoG;jzLOxkwfvkyf&mwGif vdktyfonfh a[mfrkef; rsm;xkwfvkyf

ay;onf/ Thymus *vif;onf &ifacgif;cefYwGif wnf&Sdonf/ Thymus twGif;wGif T-cell

[kac:aom T-Lymphocyte rsm;jzpfay:onf/ T-cell rsm;onf cËmudk,f\ ckcHumuG,fa&;

pepf\ ppfonfawmfrsm;jzpfMuonf/

(6)(6)(6)(6)(6) Heart (ESvHk;)(ESvHk;)(ESvHk;)(ESvHk;)(ESvHk;)

ESvHk;onf Endocrine pepf\ t*Fgwpfckjzpfonf/ ESvHk;rS Arteriopeptin ac:a[mfrkef;udk

xkwfvkyfay;onf/ Arteriopeptin onf ESvHk;rSn§pfxkwfay;aom  aoG;\yrmP (Volume)ESifh

aoG;zdtm;wdkYtay: tusdK;oufa&mufrI&Sdonf/

(7)(7)(7)(7)(7) Stomach (tpmtdrf)(tpmtdrf)(tpmtdrf)(tpmtdrf)(tpmtdrf)

tpmtdrfonf tpmacszsuf&ef tifZdkif;rsm; xkwfvkyf&mwGif vkdtyf onfha[mfrkef;rsm;udk

xkwfvkyfay;onf/ Proteases ac: tifZkdif;onf tom;rsm;udkacszsuf&mwGif vdktyfNyD;

tjcm;tpm;taomufrsm;udkacszsuf&ef tufqpfrsm;udkvnf; xkwfvkyfay;onf/ tpmtdrfrS

xkwfvkyfay;aom a[mfrkef;rsm;rSm  (1) Gastrin (2) CCL ac: Cholecystokinin  (3) Secretin

(4) GIP ac:  Gastric Inhibitory Peptide  ESifh (5) Enteroglucagon  wdkYjzpfonf/

(8)(8)(8)(8)(8) Adrenal Gland

Adrenal *vif;onf ausmufuyf\ tay:uyfvsufwGif wnf&Sdonf/ Adrenal

*vif;rsm;rS oMum; (Glucose)? Na+ ESifh K+ wdkY\ yrmPudk xdef;ausmif;ay;Edkifonfh a[mfrkef;rsm;

xkwfvkyfay;onf/ Adrenal *vif;rsm;rS Adrenaline ac: Epinephrine udkvnf;

xkwfvkyfay;onf/

(9)(9)(9)(9)(9) Kidney (ausmufuyf)(ausmufuyf)(ausmufuyf)(ausmufuyf)(ausmufuyf)

ausmufuyfrS Erythropoietin ac: a[mfrkef;udk xkwfvkyfay;onf/ Erythropoietin

onf t½dk;wGif; csOfqDwGif;wGif aoG;eDOxkwfvkyfay;jcif;udk aphaqmfonf/
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(10)(10)(10)(10)(10) Pancreas  (yefu&d,)(yefu&d,)(yefu&d,)(yefu&d,)(yefu&d,)

yefu&d,rS tifqlvifa[mfrkef;ESifh Glucagon a[mfrkef;wdkYudk xkwfvkyf ay;onf/

tifqlvifa[mfrkef;onf aoG;wGif;oMum;"mwfudkavsmhapNyD; Glucagon a[mfrkef;onf aoG;wGif;

oMum;"mwfudk jrifhwufaponf/

(11)(11)(11)(11)(11) Intestines  (tlrsm;)(tlrsm;)(tlrsm;)(tlrsm;)(tlrsm;)

tlrsm;onf tpmacszsuf&mwGif vdktyfaom tifZdkif;rsm; xkwfvkyf Edkifaponfh

a[mfrkef;rsm; xkwfvkyfonf/

(12)(12)(12)(12)(12) Ovary  (om;Otdrf)(om;Otdrf)(om;Otdrf)(om;Otdrf)(om;Otdrf)

om;OtdrfrS trsdK;orD;umr a[mfrkef;rsm;jzpfMuaom Estrogen ESifh Progesterone

wdkYudk xkwfvkyfay;onf/

Endocrine t*Fg (12)rsdK;wdkYonf Pituitary *vif;rS xkwfvkyfaom a[mfrkef;rsm;\

aphaqmfrIjzifh qdkif&mvkyfief;rsm;udk vkyfMu\/

Mamillary Body

Mamillary Body onf Hypothalamus \atmuf Pituitary Gland \

atmufwGifwnf&Sdonf/ Mamillary Body onf ao;i,faom yJaphyHkoP²mef &SdNyD; 4if;onf

Fornix ESifh csdwfqufvsuf&Sdonf/ Mamillary Body rS xGufvm aom Mamillary Tract onf

Thalamus odkY 0ifa&mufonf/ Mamillary Body onf pdwfvIyf&Sm;rIrsm;? rSwfÓPfzGJYpnf;rIrsm;

twdwftm½Hkrsm;udk jyefvnf pOf;pm;jcif;vkyfief;wdkYwGif yg0iftvkyfvkyfonf/

Thalamus

Hypothalamus \ tay:uyfvsufwGif Thalamus &Sdonf/ Thalamus onf

cËmudk,f\ tm½HkcHt*Fg trsdK;rsdK;rS 0ifa&mufvmaom tm½Hkrsm;udk vufcHum qdkif&mae&mrsm;odkY

vrf;cGJum qufvufí Action Potential (AP) jzpfay:aponf/ þodkY tm½HkvufcHum

vrf;cGJay;jcif;rsm;jyKvkyf&mwGif teHY tm½Hkryg0ifay/ teHYtm½Hkonf Thalamus \ atmufajc&Sd
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Hypothalamus &Sd Olfactory Cortex ac: Nuclei wGif 0ifa&mufum Olfactory Tract rSwpfqifh

tjcm;qdkif&m OD;aESmuftpdwftydkif;rsm;wGif qufvufí AP jzpfay: aponf/

Thalamus rSvufcHí vrf;cGJay;aom tm½Hk (5)rsdK;&Sdonf/ 4if;wdkYrSm (1) tjriftm½Hk?

(2) tMum;tm½Hk ? (3) t&omtm½Hk? (4) xdawGYrItm½Hk trsdK;rsdK;? (5) [efcsuftm½HkwdkYjzpfonf/

tm½Hk (5)rsdK;udk vufcHvrf;cGJay;aom ae&mjzpfí 4if;tm;ygVdbmomjzifh yOö'Gg&m0ZÆef;Xme

[kac:Edkifonf/ yOö'Gg&m0ZÆef;Xme onf tm½Hk (5)yg;udk vufcHíqdkif&mtpdwftydkif;rsm;odkY

vrf;cGJ vrf;nTefay;aom OD;aESmuftpdwftydkif;jzpfonf/ rsufpdwGifjzpfay:aom AP onf

yOö'Gg&m0ZÆef;XmeodkYa&muf\/  4if; AP aMumifh yOö'Gg&m0ZÆef;XmewGif AP jzpfay:onf/

yOö'Gg&m0ZÆef;XmetwGif;jzpfay:aom AP udk yOö'Gg&m 0ZÆef;pdwf[kqdkEdkifonf/ yOö'Gg&m0ZÆef;Xmeudk

rD;cdk;a&mif Neuron rsm;jzifh zGJYpnf;xm;onf/ 4if; Neuron rsm;onf rnfonfhtm½HkrS r0ifvmvQif

4if;wdkY\ Resting Membrane Potential (RMP) jzifhom wnf&Sdae\/ RMP onf tm½Hk pwifí

0ifa&mufvmonfh tcsdefrSpí ajymif;vJonf/ 4if;tajymif;tvJudk ygVdbmomjzifh b0*Fpve

[kqdkonf/ b0*FpveaMumifh b0ifpdwf ajymif;vJjcif;onf yOö'Gg&m0ZÆef;Xme\ Neuron rsm;\

Soma ac: Cell Body rsm;wGif&Sdonfh Potential onf Hillock \tedrfhqHk;vdktyfonfh

vQyfppfyrmP (Hillock Threshold Potential) odkY a&muf&Sdygu RMP ajymif;vJjcif; csKyfNidrf;um

ed*Hk;csKyf\/ þjzpfpOfudk ygVdbmomjzifh b0*Fkyapä'[k ac:Edkifonf/ b0*Fkyapä'jzpfNyD;vQif Axon

wGif AP jzpfNyDjzpfí 4if; AP onf yOö'Gg&m0ZÆef;XmewGif pwifjzpfay:aom AP jzpf aomaMumifh

b0*Fkyapä' jzpfNyD;onfESifh yOö'G&m0ZÆef;pdwf jzpfay:onf[k qdkEdkifonf/ yOö'Gg&m0ZÆef;XmewGif

AP jzpfay:jcif;onf yOö'G&m0ZÆef;Xme\ txGufwGif csKyfNidrf;\/ yOö'Gg&m0ZÆef;XmerS

qufvufjzpfay:vmaom AP onf tjriftm½Hkqdkif&m t*Fgjzpfaom Optic Radiation ac:

tjriftm½Hkvrf;rBuD;wGif AP tjzpf pwifjzpfay:onf/ Optic Radiation wGif jzpfay:aom

AP onf Primary Visual Cortex ac: V1 odkY OD;pGm0ifa&mufí V1 wGif AP quf

vufjzpfay:onf/  Visual Cortices rsm;wGif AP rsm; qifhuJqifhuJ jzpfay:onfhtcsdefrSpí

qdkif&myk*d¾Kvfonf jrifonf[lonfh cHpm;rIa0'emudk pwifodompGm cHpm;&onf/ xdkYaMumifh

yOö'Gg&m0ZÆef;pdwf[laom yOö'Gg&m0ZÆef;XmewGif jzpfay:onfh AP onf Optic Radiation Action

Potential tjzpf pwifjzpfonfh tcsdefrSpí Visual Cortices tm;vHk;wGifyg qufvufí

qufumqufum tMum;r&Sdjzpfay:jcif;aMumifh cHpm;&aom a0'em (Sensation)udk

pu©K0dnmPfpdwf[k qdkEdkifayonf/ pu©K0dnmPfpdwfac: tjriftm½Hkrsm;udk udk,fpm;jyKxm;aom

Visual Cortices rsm;wGif jzpfay:onfh AP onf OD;aESmuf a&SUydkif;jzpfaom Prefrontal Cortex

\ Dorsolateral Prefrontal Cotrex ESifh Ventro Medial Prefrontal Cortex ac: Orbitofrontal
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(ofPFC) odkY Dorsal Pathway ac: OD;aESmuftay:vrf;aMumif;rSvnf;aumif;? Ventral Pathway

ac: OD;aESmuf\ atmufbufvrf;aMumif;rSvnf;aumif; a&muf&Sdum Prefrontal Cortex \

Dorsolateral Prefrontal Cortex wGif NDA zG J Ypnf;yH ktjzpf zG J Ypnf;jzpfay:onf/

,if;odkYvufcHNyD;aemuf Hippocampus onf a&&Snf rSwfÓPfwGif odkrSD;odrf;qnf;xm;aom

twdwfrS tvm;wltjriftm½Hkrsm;udk Dorsolateral Prefrontal Cortex odkY ay;ydk Yum

ypöKyÜeftm½HkESifh twdwftm½Hkudk EdIif;,SOfonf/ Dorsolateral Perfrontal Cortex onf

Visuospatial Scratch Pad rS NDA rsm;udk ul;,lonf/ ypöKyÜeftm½Hkopfukd Visuospatial Scratch

Pad(VSP) wGif ,m,D vufcHjcif;udk orÜ#dpädKif; [kac:qdkonf/ vufcH&mwGif VSP wGif

jzpfay:aom AP udk orÜ#dpädKif;pdwf[k em;vnfEdkifonf/ Dorsolateral Prefrontal Cortex onf

tm½Hktm;vHk;udk NDA tjzpf ,m,DvufcH vdkufonfhae&mjzpfonf/ Dorsolateral PFC wGif

NDA rsm; zGJYpnf; jzpfay: &mwGif jzpfay:aeaom AP rsm;aMumifh qdkif&myk*d¾Kvfonf tjriftm½Hkudk

cHpm;í&aeonf/ xdk AP rsm;aMumifh ,m,D NDA rsm; zGJYpnf;&mwGif vnf;aumif;? zGJYpnf;NyD;

,m,D NDA  rsm;wGif AP jzpfay:jcif;aMumifh vnf;aumif;? emrfcËm(4)yg; jzpfay:onf/ xdkYaemuf

twdwftm½Hka[mif;rsm;ESifh EdIif;,SOfpl;prf;onfh jzpfpOfudk ygVdbmomjzifh oEÅD&P[kac:qdk

Edkifonf/ xdkodkYtjyeftvSef pl;prf;&mwGif jzpfay:aeaom AP rsm;udk oEÅD&Ppdwf[k qdkEdkifonf/

þodkY pl;prf;rIjyKNyD;vQif AP xGufay:vmygu 4if; AP onf uHtopf rsm;udk jzpfay:ap&ef

tusdK;oufa&mufrI&Sdí 4if;udkqHk;jzwfcsufcsjcif;? owfrSwfcsufcsjcif;[kaom 0ka|m[k

ac:qdkEkdifonf/ ofPFC wGif jzpfay: vmaom AP udk 0ka|mpdwf[k ac:qdk Edkifonf/

0ka|mpdwfac: ofPFC AP aMumifh Amygdala wGif AP jzpfum Basal Ganglia ESifh

Limbic tkyfpkudk Cerebellum ESifhwGJquf tvkyfvkyfonfhtcg cËmudk,fonf uHtopfrsm;udk

jyKrl&ef tqifoifh EdI;aqmfxm;NyD;jzpf\/ þodkY tqifhqifhjzpfaeap&ef jyifqif&mwGif Basal

Ganglia , Limbic ESifh Cerebellum wdkYwGif AP rsm;pGm jzpfay:\/  4if; AP rsm;udk apwem

apwoduf[k em;vnfEdkifayonf/ xdkapwemapwodufaMumifh uH topfrsm;jyKrI (ocFg&)

jzpfay:vmonf/ cËmudk,ftpdwftydkif;rsm; tqifhqifhjzpfap&ef pDrHaqmif&Gufjcif;jzpfpOfudk

wm;ír&acs/ þodkY wm;í r&aom apwemjy|mef;onfhjzpfpOfudk t&Sdeft[kefjzifh jzpfay:onfh

jzpfpOf[k qdkEdkifonf/ þodkY t&Sdeft[kefjzifh jzpfay:onfh xdef;ausmif;í r&aom jzpfpOfudk

&nfnTef;í aZm[kqdkEdkifonf/ apwemjy|mef;pOf Mumjrifhcsdefonf tjcm;pdwfrsm;jzpfay:csdefxuf

ydkí Mumjrifhonfudk odyÜH½IaxmifhrSvnf; awGYjrif avhvmod&SdEkdifonf/ NyD;aemuf apwem

jy|mef;jcif;qdkif&m AP wdkYonf yxrOD; qHk; Depolarization jzpf&mrS Repolarization jzpfonf/

Repolarization jzpf&mrS vGefoGm;um aZm\t&Sdeft[kefaMumifh Hyperpolarization jzpf&\/
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Hyperpolarization aMumifh aZmudkjzpfapaom AP rsm;onf b0ifpdwfjzpfaom RMP odkY jyefí

a&muf&efudk aZm\t&Sdeft[kefaMumifh t&SdefvGefumxGufNyD; Hyperpolarization jzpfonf/

Hyperpolarization onf aZm\ t&Sdefay:wGifrlwnfum 4if;aemufvdkufí vGefoGm;aom

AP \tpdwftydkif;jzpfonf/ þuJhodkY jzpfpOfwGif RMP ac: b0ifpdwfodkYjyefa&muf&rnfhtpm;

AP onf aZm\ t[kefaMumifh RMP udk ½kwfw&uf wdwdususra&mufEdkifjcif;udk ygVdwGif

w'g½Hk [kqdkEdkifonf/ aZmNyD;vQif b0ifpdwfudka&muf&efjzpf aomfvnf; csufcsif;ra&mufEdkifbJ

aZm\t[kefaMumifh acwåcPvGefoGm;jcif;onf aZmNyD;vQif w'g½Hk? w'g½Hk NyD;rS b0ifpdwfodkY

jyefía&mufaponf/ odkYjzpfí tjriftm½HkwpfckwGifjzpfay:aom AP rsm;udk jyefvnfoHk;oyfvQif

þodkYjzpfpOf rsm;udkawGY&rnf/

Thalamus onf tjriftm½Hk AP udk pwifvufcHum vrf;cGJay;vdkuf onfrSpí

þodkYaom AP jzpfpOfrsm;onf wpfckNyD;wpfck qufíqufí tMum;r&Sdjzpfay:onf/

Basla Ganglia odkYr[kwf odkYr[kwf odkYr[kwf odkYr[kwf odkYr[kwf Basal Nuclei

Basal Nuclei wGif Caudate , Putamen , Lateral Globus Pallidus, Ventral Globus

Pallidus, Substantia Nigra, Subthalamic Nuclei ESifh Nucleus Accumbens wdkYyg0ifonf/

Caudate Nuclei

Caudate Nuclei onf Thalamus udk b,fnm0ef;&Hvsuf&Sdaom Basal Nuclei \

tay:bufydkif;wGif wnf&Sdonf/ 4if;onf Insula ac: Nuclei ESifh qufpyfvsuf&Sdonf/

atmufbufwGif Putamen ESifh xdpyfvsuf&Sdonf/ Caudate Nucleus wGif Head, Body, Tail

[lí tydkif;oHk;ydkif;&Sdonf/
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Putamen

Putamen onf Caudate Nucleus \atmufbuf uyfvsuf&Sd aeonf/  4if; Caudate

Nucleus ESifh Putamen wdkY wGJaeí Striatum [k ac:onf/ Striatum onf Motor Cortex rS

AP udk vufcH&&S donf/ Striatum onf Substantia Nigra ac: Basal Nuclei \

atmufbufcef;&Sd tydkif;rS xkwfvkyfay;vdkufaom Dopamine rsm;udk vufcHum xdk Dopamine

rsm;onf Striatum &Sd vrf;aMumif;rsm;jzpfaom Direct Pathway ESifh Indirect Pathway

rsm;udkzGihfydwfjcif;rsm; vkyfudkifay;onf/ þjzpfpOfrsm;onf apwemjy|mef;onfh jzpfpOfwGif

t"dujzpfpOfwpfckjzpfonf/

Caudate Nucleus ESif h Putamen wdk Yonf Striatum trnfjzif h apwem

jy|mef;jcif;jzpfpOfwGif t"duyg0ifvsuf&Sdonf/ apwemjy|mef;jcif;jzpfpOfonf aZm

apmjcif;jzpfpOfjzpfonf/ aZmrsm;apm&mwGif Caudate Nucleus ESifh Putamen wdkYyl;wGJí

vrf;aMumif;zGifhydwfvkyfMu\/
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Lateral Globus Pallidus

Lateral Globus Pallidus onf Putamen atmufwGif uyfvsufwGJ qufwnf&Sdaeonf/

4if; Nuclei rsm;onf oD;jcm;tdrfzGJY (Encapsulated) jzpfay:aejcif;r[kwfbJ wGJvsuf&Sdaeonf/

Lateral Globus Pallidus onf apwemjy|mef;jcif; odkYr[kwf aZmapm &mwGif Direct

Pathway ac: Thalamus tm; vrf;ydwfay;apjcif; vkyfief;udk aqmif&Gufonf/ Lateral Globus

Pallidus wGif jzpfay:aom AP onf Subthalamic Nucleus wGifyg AP jzpfay:apNyD;

Subthalamus Nucleus rS AP onf Medial Globus Pallidus wGif AP jzpfay:aponf/ Medial

Globus Pallidus \ AP onf Thalamus udkydwfaponf/ Thalamus ydwfvdkufvQif Motor

Cortex wGif AP rjzpfay:awmhjcif;aMumifh uHtopfrsm; rjzpfay:awmh/

Medial Globus Pallidus

Medial Globus Pallidus onf Striatum rS AP &&SdNyD;onfhaemuf Thalamus udk

zGifhay;aponf Thalamus yGifhvmvQif Motor Cortex odkY AP a&mufí uHtopfrsm;jzpfay:\/

Striatum , Lateral Globus Pallidus ESifh Medial Globus Pallidus wdkY\vkyfief;onf

aZmapmaomvkyfief;jzpfonf/

Substantia Nigra

Substantial Nigra \ t"dyÜm,fonf teufa&mift&m0w¦K[k t"dyÜm,faygufonf/

Latin bmompum; pmvHk;jzpfonf/ 4if;onf Dopamine xkwfvkyfum Striatum wGif AP

jzpfí tvkyfvkyfaponf/ Basal Nuclei \ atmufqHk;wGif&Sdonf/

Subthalamic Nucleus

Subthalamic Nucleus onf Substantia Nigra \ ab;uyfvsuf Thalamus \

atmufajcem;wGif&Sdonf/ Subthalamic Nucleus onf Indirect Pathway aZmjzpfpOfwGif

AP jzpfum Medial Globus Pallidus rSwpfqifh Thalamus udk ydwfqdkYap\/

Limbic System

Limbic System onf obm0tavsmuf wkHYjyefjcif;vkyfief;rsm;? pdwfvIyf&Sm;rIrsm;?

umrudpörsm;? a'goudpörsm;? ocFg&udpörsm;? aysmf&TifzG,f&mrsm;ESif h touf&Sifoef

usef;rma&;twGuf vdktyfaom vIyf&Sm;rIrsm; jyKvkyfjcif;udpörsm;wGif OD;aqmifívkyfudkifonf/
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Limbic pepf\ tpdwftydkif; rsm;rSm Hypothalamus, Thalamus, Hippocampus, Mamillary

Bodies, Amygdala ESifh tjcm;tm½HkcHt*Fgrsm;tjyif OD;aESmuf\ Ventro Medial PFC ac:

ofPFC yg yg0ifí tvkyfvkyfavh&Sdonf/ Limbic pepfwGif Olfactory Cortex ac:

teHYcHpepfonfvnf; yg0iftvkyfvkyfonf/ Fornix onf Hippocampus ESifh Hypothalamus

udk qufoG,fay;xm;onf/ Fornix \ wpfzuf qHk;wGif Hippocampus &SdNyD; tjcm;wpfzufpGef;

wGif Mamillary Body &Sdonf/  Mamillary Body onf Hypothalamus twGif;wGif&Sdonf/

Limbic pepfwGif pdwfvIyf&Sm;rIudpörsm;udk aqmif&Guf&mwGif Thalamus \tay:&Sd

Cingulate Gyrus ac: OD;aESmuftpdwftydkif;onf tusdK; oufa&mufrIrsm;pGm&Sdonf/ Cingulate

Gyrus ESifh Thalamus \Mum;wGif Corpus Callosum ac: tajr§;tkyfpkBuD;&Sd\/ Corpus

Callosum onf OD;aESmuf\ b,fjcrf;ESifh nmjcrf;wdkYudkwGJqufxm;ay;onf/

Corpus Callosum

Corpus Callosum onf OD;aESmuf\ b,fjcrf;rS AP rsm;udk nmjcrf;odkY jzwfoef;

ay;ydkY&mwGifvnf;aumif;? nmjcrf;rS owif;tcsuftvufudk,fpm; jyK AP rsm; b,fjcrf;wGif

AP qufvufjzpfay:Edkifap&efvnf;aumif; ul;oef; onfhwpfckwnf;aom wHwm;jzpfonf/

Corpus Callosum onf vl\aexdkif tvkyfvkyfyHktm;jzifh zGHYNzdK;vmEkdifonf/ b,fvufnmvuf?

b,fajcnmajc wdkYudk oHk;pGJí aeYpOfvkyfudkifolrsm;\ Corpus Callosum onfzGHYNzdK;\/ b,fvuf

nmvuf b,fajcnmajcwdkYudk yl;wGJtoHk;jyKavav Corpus Callosum \ Membrane

trQifrsm;onf ydkíydkízGHYNzdK;rsm;jym; xlxyfvmonf/ BuD;rm;pGm zGHYNzdK;onfh Corpus Callosum

onf OD;aESmuf\b,fjcrf;ESifh nmjcrf;yl;aygif; tvkyfvkyf&mwGif rsm;pGmtoHk;wnfhonf/

b,fjcrf;&Sd Broca's Area onf Wernicke's Area ESifh Geschwind's territory wdkYrS ay;ydkYvmaom

bmompum; qkdif&m owif;tcsuftvufrsm;udk 4if;\ teD;&Sd Pro Motor Cortex wGif AP

jzpfay:apvsuf vQm? yg;? EIwfcrf; ponfwdkYtm;vHk;udk vIyf&Sm;apjcif;jzifh toHudk xGufapum

bmompum;jzifh qufoG,fajymqdkonf/ þodkYajymqdk &mwGif pum;ajym&if; EIwfcrf;? rsufESm?

vQm ponfh pum;ajym&mwGif yg0ifaom tpdwftydkif;rsm;udk jynfhpHkpGm vIyf&Sm;Edkifap&ef

vuf,mbufjcrf; &Sd Broca's Area uqdkif&m AP rsm;udk qdkif&mtpdwftydkif;rsm;odkY ay;ydkY&mwGif

Corpus Callosum wHwm;udk jzwfausmfí ay;ydkY&onf/ aumif;pGmzGHYNzdK;aom Corpus Callosum

onf OD;aESmuf\b,fnmjcrf;rsm; yl;aygif;vkyfudkif&aom vkyfief;rsm;tm;vHk;udk ydkítqifajy

acsmarGYjynfhpHkaponf/ pdwfvkyfief; (5) rsdK;vkyfudkifjcif;wGif OD;aESmufb,fjcrf;nmjcrf;

(2)jcrf;pvHk;oHk;&efvdkonf/ pdwfvIyf&Sm;rIrsm;udk xdef;ausmif;&mwGif Corpus Callosum
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udkoHk;&efvdkonf/ tukodkvfuHtopfrsm; rjzpfap&ef tarm[jzifh xdef;ausmif;&mwGif Corpus

Callosum udk oHk;&efvdkonf/ OD;aESmuf\ b,fbufjcrf;onf taMumif; tcsuftay:wGifom

pOf;pm;í qHk;jzwfvkyfudkifavh&SdNyD; nmbufjcrf;onf pdwfcHpm;rIudkyg xnfhoGif;ay;jcif;jzifh

pdwfudkaumif;pGm xdef;ausmif;Edkifvmonfh twGuf OD;aESmuf b,fnmESpfjcrf;pvHk; yl;wGJí

tvkyfvkyfEd kif&ef vdktyfonf/ tu,fí Corpus Callosum aumif;pGmrzG H Y NzdK;ygu

t&nftaoG;edrfhaom nHhzsif;onfh qHk;jzwfcsufrsm;om jzpfay:aponf/ odkYjzpfí Corpus

Callosum udkzGHYNzdK;vmap&ef avhusihfay;zdkYvdkonf/ xdkYaMumifh urÇmwpfvTm;&Sdausmif; rsm;wGif

tm;upm; bmom&yfudkvnf;aumif;? *Dwbmom&yfudk vnf;aumif; oif½dk;nTef;wrf;wGif

xnfhoGif;um avhusifhapjcif;jzifh ausmif;om;wdkY\ Corpus Callosum udkzGYHNzdK;aponf/

tm;upm;trsm;pkonf b,fnm ajcaxmufrsm;udk toHk;jyKí vIyf&Sm;&ouJhodkY *Dwwl&d,m

rsm;tm;vHk;onf vufESpfbufpvHk;oHk;í wD;rIwf wD;cwf&aomaMumifh tm;upm;ESifh *Dw ynmudk

oif½dk;wGif xnfhoGif;&jcif;\ &nf&G,fcsufrSm xl;cRefaom tm;upm; orm;rsm;arG;xkwf&efr[kwf/

Corpus Callosum zGHYNzdK;ap&efjzpfonf/ xl;cRefaom *Dwynm&Sifrsm; ay:xGufvmap&ef

avhusifhay;vdkívnf; r[kwf/ Corpus Callosum zGHYNzdK;vma&;twGuf oif½dk;wGif xnfhoGif;&jcif;

jzpfonf/

tm;upm;vIyf&Sm;rIrS ab;xGufaumif;usdK;rsm; &&SdonfrSmrrSm;yg/ aumif;rGefaom

tm;upm;pdwf"mwfudk &&Sdonf/ OD;aESmuf wGif Bodily Kinesthetic Intelligence zGHYNzdK;vmonf/

usef;rmpGmaeEdkifaom b0\tajccHrsm; &&Sdonf/ b0wpfoufwmvHk; tm;upm;vkyfEdkif

vmjcif;rS wjcm;aom usef;rma&;tusdK;aus;Zl;rsm;pGm &&Sdonf/ odkYaomf 4if;wdkYonf ab;xGuf

aumif;usdK; (Fringe Benefits) rsm;omjzpfonf/ ynma&;ynm&SifwdkY\ &nf&G,f&if;um;

ausmif;om;rsm; tm;upm;vkyf&mwGif b,fnmajcvuf rsm;vIyf&Sm;toHk;jyKjcif;aMumifh Corpus

Callosum zGHYNzdK;vmap&efomjzpfonf udkowdjyK&efvdkonf/ *Dwbmomudk taMumif;jyKí

b,fnmajcvufrsm; vIyf&Sm;apjcif;\ t"du&nf&G,fcsufonfvnf; twlwlyifjzpfonf/

Corpus Callosum zGH Y NzdK;rIaMumifh b,fnmjcrf;OD;aESmufrsm; twlwuG yl;wGJ

tvkyfvkyfjcif;jzifh Emotional Intelligence [kac:aom pdwfvIyf&Sm;rIrsm; BuHKawGY&onfh

wdkifatmif todÓPftvkyfvkyfaeonfhtaetxm;udk &&SdEdkifrnf jzpfonf/ þonfrSm

ynma&;\ t"du&nfrSef;csufjzpfonf/ ynma&;\ t"du&nfrSef;csufonf bGJY&a&;r[kwf/

ynm&yfqdkif&mrsm; rsm;pGmuRrf;usifwwfajrmufvmapa&;? bGJY&a&;? tvkyftudkif&&Sda&;wdkYonf

Emotional Intelligence pdwfxdef;ausmif;Edkifjcif; t&nftaoG;udk &NyD;yDqdkvQif pdk;&drf&efr&Sdaom

aemufqufwGJaumif;usdK;rsm;omjzpfonf/ ynma&;\ y"meudpöonf pdwfudk xdef;ausmif;
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Ekdifap&efomjzpfonf/ þuJhodkY avhusifh&ef ysufuGufaomf bGJYBuD;rsm;&um ynmrsm;wwfMuonfh

yk*d¾Kvfrsm;yifvQif pdwfvIyf&Sm;rI\ appm;vTrf;rdk;rIudk rxdef;ausmif;EdkifbJ trSm;BuD;trSm;av;

rsm;udk vkyfrdcJhMuonfudk MuHKawGYMum;jrifcJhMuNyD; jzpfayvdrfhrnf/ odkYjzpfí urÇmwpfvTm;&Sd

ynma&;ynm&Sifrsm;\ t"du ynma&;&nfrSef;csufonf pdwfvIyf&Sm;rIrsm;udk xdeff;ausmif;

Edkifa&;yifjzpfvmonfrSm umvtawmfyif MumjrifhcJhNyDjzpfonf/ ajymif;vJaeaom? ajymif;vJ

cJhaom ynma&;\OD;wnf&mudk tqufjzwfcJhMuí acwfa[mif;ynma&;pepfrsm;wGif

oHo&mvnfae Muaom vlYywf0ef;usif wdkYtwGuf owdjyKzG,f&mjzpfacs\/ pdwfvIyf&Sm;rI rsm;udk

xdef;ausmif;Ed kifatmif avhusifhxm;&ef ysufuGufaom EdkifiHom;rsm;onf 4if;wdk Y\

pdwfvIyf&Sm;rIrsm;udk rxdef;ausmif;EdkifawmhbJ pdwfvIyf&Sm;rIrsm; jzpfay:wdkif; jyóemrsdK;pHkudk

jzpfay:vmapawmh\/ EdkifiHwpfEdkifiHwGif twlwuG aexdkifMuaom EdkifiHom;rsm;onf EdkifiH\

ynma&;pepfrSwpfqifh pdwfvIyf&Sm;rIrsm;xdef;ausmif; EdkifvmMuvQif ydkíat;csrf;om,maom

EdkifiHawmfBuD;qDodk Y a&muf&SdvmMurnfrSm rvGJacs/ usef;rma&;jyóemrsm;onfvnf;

pdwfvIyf&Sm;rIrsm;udk rxdef;ausmif;Edkifíom jzpfMu&onf/

pdwfrxdef;Edkifí rl;,pfaq;0g;rsm; oHk;pGJMuonf/ pdwfrxdef;Edkifí tqDrsm;aom

tpm;tpmrsm; rsm;pGmpm;jzpfawmhonf/ pdwfrxdef;Edkifí aeYpOf avhusifhcef;vkyfudkifEdkifjcif;r&Sd/

pdwfrxdef;Edkifíom usef;rma&;jyóemrsm; wufvmum EdkifiH\ usef;rma&;p&dwfrsm;

ravmufrijzpf&onf/ ynma&; pepfonf EdkifiHom;rsm; pdwfudkxdef;ausmif;vmEdkifap&ef

tjcm;EdkifiHrsm; enf;wl avhusifhay;EkdifvQif EdkifiHom;wdkYusef;rma&;onf rsm;pGmwdk;wuf

vmrnfjzpf\/ rl;,pfaq;0g;rsm;rS pdwfudkxdef;ía&SmifMuOfjcif;? pdwfudk xdef;í t&omr&SdvS

aomfvnf; usef;rmaponfh tpm;taomufrsm;om pm;oHk;jcif;? pdwfudkxdef;í aeYpOfusef;rma&;

avhusifhcef;rsm; vIyf&Sm;jcif;wdkYonf EdkifiH\ usef;rma&;toHk;p&dwfrsm;udk rsm;pGmavsmhusaponf/

usef;rma&;toHk; p&dwfrsm;rS ydkvQHaomaiGudk usef;rmatmifaewwfaom pdwfxdef;Edkifonfh

EdkifiHom;rsm;jzpfvmap&ef avhusifhay;jcif;jzpfonfh ynma&;u@wGif aumif;pGm toHk;jyK

&rnfjzpfonf/

ynma&;pepf\ rSm;,Gif;rIaMumifh pdwfrxdef;Edkifaom EdkifiHom;BuD;i,frsm;wdkYonf

EdkifiHtoD;oD;\tpdk;&wdkYtm; aumif;pGm tusyf&dkufap\/ ynma&;pepf\ rSm;,Gif;rIaMumifh

pdwfrxdef;Edkifaom tpkd;&wdkYonfvnf; EdkifiHtoD;oD;&Sd EdkifiHom;BuD;i,frsm;udk aumif;pGm

'ku©a&mufaponf/ þodkYjzpf vHk;vnf csmvnfvdkufum oHo&mrqHk;Edkifawmhacs/ ynma&;

pepftm; pdwfudkxdef;ausmif;Edkifap&ef avhusifhay;jcif;[lonfh tjrifjzifh rjrifEdkifaom
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tpdk;&wdkYonf pdwfudk xdef;ausmif;Edkifjcif;tm;enf;aom EkdifiHom;wdkY\ aeYpOfvkyfief;

tusdK;qufrsm;udkcHpm;&\/  xdkYaMumifh EdkifiH\ynma&;pepfudk jyKjyif&mwGif tajccHrSpí

avhusifh&mü pdwfudkxdef;ausmif; Edkifa&;twGuf avhusifhay;jcif;vkyfief;rsm;udk jzpfapum

EdkifiHom;wdkY\ pdwfydkif;qdkif&m t&nftaoG;udk avhusifhay;&ef vdktyfonf/

jzpfay:aeaom vlrIa&;? pD;yGm;a&;? EdkifiHa&;? bmoma&;qdkif&m jyóemrsm;\

vufonfw&m;cHonf pdwfudkxdef;ausmif;Edkifjcif;tm;enf; rIaMumifh jzpfay:Mu&onf/

tpdk;&wGifjzpfap? tkyfcsKyfcHjynfolrsm;yifjzpfap pdwfvIyf&Sm;rIrsm;tm; rxdef;ausmif;Edkifaom

yk*d¾Kvfrsm;aMumifhom jyóem aygif;pHkjzihf &ifqkdifaeMu&onf/ rnfoltpdk;&jzpfí rnfol

jynfoljzpfrnf u ta&;rBuD;/ rnfolrqdk rnfonfhEkdifiHom;rqdk pdwfudk twdkif;twm wpfcktxd

xdef;ausmif;vmEkdifa&;udk avhusifhay;xm;&efvdkonf/ þonfrSm ynma&;pepf\ ta&;ygrI

jzpfonf/

pdwfudk xdef;ausmif;Edkifap&ef avhusifhay;jcif;onf topfwpfzef jyefvnfwDxGif&rnfh

tvkyfr[kwfacs/ urÇmwpfvTm;wGif oHk;aeMuonfrSm umvtwefyifMumjrifhcJhNyD;jzpfonf/

pdwfudkxdef;ausmif;Ekdif&ef ,ckvuf&Sdtaetxm;wGif&Sdonfh t&if; tjrpfrsm;udkoHk;í

pwifaqmif&GufEdkifonf/  tajccHvdktyfcsufrsm;rSm ausmif;om;rsm;wGif (1)tawGYtMuHK? (2)

uRrf;usifrI? (3) pdwfvkyfief; 5rsdK;udk vkyfudkifcGifh&jcif;? (4) todÓPf 8 rsdK;zGHYNzdK;ap&efavhusifhjcif;?

(5) A[kokw &SmazGenf;rsm;ESifh A[kokwrsm; ponfwdkYyifjzpfonf/

þ (5)csufonf oif½dk;nTef;wrf;\ tESpfom&jzpf&efvdkonf/ q&mwdkYonf þvkyfief;

(5)&yfudk ausmif;om;wdkYudk,fwdkif vkyfudkifjzpfap&ef pDrHjznfhqnf;ay;&efomvdkonf/ q&mwdkY

udk,fwdkif0ifvkyf&efrvdk/

þavhusifhrIonf cJ,Of;aomudpör[kwfaomfvnf; us,fjyefYonfh vkyfief;jzpfí

oD;jcm;a&;om;rSom vufawGYrnfodkYavhusifh&rnfudk jrifom ayvdrfhrnf/ (1)em&D (2)em&DrQESifh

em;vnfEdkifaom vkyfief;rsdK; r[kwfygacs/

Hippocampus

Hippocampus onf Hypothalamus &Sd Mammillian Body rSxGufvmaom Fornix

\ tjcm;wpfzufpGef;wGif&Sdonf/ tdrfeD;csif; Nuclei rsm;rSm Parahippocampal Gyrus ac:

Hippocampus \ atmufbuf&Sd armufwufae aom OD;aESmufwGif;tpdwftydkif;jzpfonf/

xdkYtjyif Dentate Gyrus ac: tpdwftydkif;onfvnf; Hippocampus teD;wGif &Sdae\/ 4if;wdkY
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(2)OD;wGJum Hippocampal Dentate Complex [kac:onf/ Hippocampus onf Neuron

uvmyfpnf; (3)vTmom&Sdonf/ Cortex rsm;wGif Cerebral Cortex onf Neuron tvTm

(6)vTm&Sdonf/

Hippocampus \ t"duvkyfief;rsm;rSm a&mufvmaomtm½Hkrsm;tvkduf ae&m?

ywf0ef;usifqdkif&mowif;tcsuftvufrsm; (Peripheral Perception  or Spatial Awareness)

rsm; &,lxdef;odrf;jcif;? a&&SnfrSwfÓPfwGif NDA zGJ Ypnf;yHkrsm;jzpfay:zGJ Ypnf;apjcif;?

a&&SnfrSwfÓPfwGif;&Sd NDA zGJYpnf;yHk rsm;udk jyefvnf&,ljcif;ESifh PFC odkY ay;ydkYjcif;wdkYjzpfonf/

Hippocampus onf 0ifa&mufvmaom tm½Hkrsm;udk 4if;xHwGif acwåodrf;qnf;xm;um

tajctaet&yf&yfudk rlwnfí vdktyfygu 4if;tm½Hkukd udk,fpm;jyKonfh NDA udk a&&Snf

rSwfÓPfodkYajymif;vJum Duplicate aumfyDxyfrHyGm;um a&&Snf odrf;qnf;onf/
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tcef; (7)tcef; (7)tcef; (7)tcef; (7)tcef; (7)

rSwfÓPf rSwfÓPf rSwfÓPf rSwfÓPf rSwfÓPf (Memory)

rSwfÓPfqdkonfrSm 0ifa&mufvmaomtm½Hkrsm;udk OD;aESmuftwGif; rSwfwrf;wifxm;&m

ae&mudk qdkvdkonf/ tm½Hkrsm;0ifa&mufvmonfhtcg tm½Hkrsm;udk udk,fpm;jyKaom AP

rsm;jzpfay:vmonf/ 4if; AP rsm;onf Neurotransmitter trsdK;rsdK;udk xGufvmapum 4if;

Neurotransmitter wdkY\ jyif;tm;yrmPonf vHkavmufatmif jyif;xefygu Neuron \ DNA

&Sd CREB ac: Cyclic AMP Response Element Binding Sequence wGif oGm;a&muf

wG,fuyfEdI;aqmfjcif;jzifh Presynaptic Connection topfrsm; jzpfay:vm aponf/ AP

Frequency jrifhvQifjrifhovdk Neurotransmitter rsm;\ yrmP jyif;tm;onfvnf;

tm;aumif;vmum Synaptic Connection topfrsm; jzpfay:vmEdkifonf/ þodkYjzpfvQif

xdkodkYjzpfapaom tm½Hkudk OD;aESmufwGif; rSwfom;xdef;odrf;xm;NyD;jzpfonf/ jyefpOf;pm;vQif

rSwfrdEdkifonf/ þuJhodkY Synaptic Connection topfjzpfay:&mae&mudk rSwfÓPf[kac:onf/

0ifa&muf vmaomtm½Hkrsm;udk odrf;qnf;rSwfom;&mwGif tm½HktrsdK;rsdK;udk wpfae&mwnf;wGif

pkí rSwfom;odrf;qnf;jcif;r[kwfacs/ tm½HktrsdK;tpm;rsm;ay:wGif rlwnfí ae&mtrsdK;rsdK;wGif

odrf;qnf;xm;onfrSm OD;aESmufwpfckvHk; tESHYtjym;wGifyifjzpfonf/

a&wdkrSwfÓPfa&wdkrSwfÓPfa&wdkrSwfÓPfa&wdkrSwfÓPfa&wdkrSwfÓPf

a&wdkrSwfÓPfqdkonfrSm 0ifa&mufvmaomtm½Hkudk acwåcPom odrf;qnf;xm;ay;aom

rSwfÓPfae&mrsdK;udk qdkvdkonf/ a&wdkrSwfÓPf (2)rsdK;awGY&onf/ (1)tm½HkcHrSwfÓPfac:

(Sensory Memory)? (2) tvkyfvkyf &mrSwfÓPf (Working Memory) wdkYjzpfMuonf/

tvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPf

tvkyfvkyf&mrSwfÓPfqdkonfrSm tm½Hkrsm;0ifa&mufvmonfhtcg tm½Hkrsm;udk

qdkif&mae&mtoD;oD;wGif o½kyfoP²mefcGJjcm;í ypöKyÜeftm½Hk topftjzpf Prefrontal Cortex

(PFC) odkY ay;ydkY0ifa&mufvmMuonf/ PFC wGif ypöKyÜeftm½HkESifh tvm;wlaom twdwfrS
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tm½Hkrsm;udk Hippocampus rSwpfqifh ul;,lum EdIif;,SOfpl;prf;onf/ þvkyfief;udk PFC wGif

vkyfudkifonfh tcsdefumvonf rdepf (30)cefYtxd Mumjrifhwwfonf/ þodkY Mumjrifhonfh

umvtwGif; PFC wGif ypöKyÜeftm½HkESifhtvm;wl twdwftm½Hkrsm;udkyg ,SOfwGJpl;prf;um

tvkyfvkyfMuonfudk &nfnTef;í PFC udk Working Memory ac: tvkyfvkyf&mrSwfÓPf

[kqdkMuonf/ tvkyfvkyf&mrSwfÓPfwGif pl;prf;jcif; ESifh qHk;jzwfjcif;rsm;udk aqmif&GufaepOfwGif

NDA rsm; zGJYpnf;jzpfay:onf/ 4if; NDA zGJYpnf;yHkrsm;onf pl;prf;jcif;? qHk;jzwfcsufcsjcif; udpörsm;

NyD;onfhtcg ausysuf\/ pl;prf;jcif;onf oEÅD&P vkyfief;jzpfNyD; qHk;jzwfcsufcsjcif;onf

0ka|mjzpfonf/ tvkyfvkyf&mrSwfÓPfonf PFC jzpfonf/

Hippocampus ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Hippocampus onf Prefrontal Cortex (PFC) rS  ypöKyÜeftm½Hkopfrsm; udk twdwftm½Hk

tjzpf pwifodrf;qnf;rSwfwrf;wif&mjzpfonf/ tm½Hkrsm;udk PFC wGif ,SOfxdk;pl;prf;NyD;vQif

Hippocampus wGif tm½Hka[mif;rsm;jzpfvmum rSwfwrf;0ifonf/ Hippocampus onf

a&&SnfrSwfÓPfr[kwfaomfvnf; 4if;wGifodrf;xm;aom tm½Hkrsm;onf toHk;rsm;vmvQif qdkif&m

Cortices wGif Duplicate rdwåLtjzpf zGJYpnf;jzpfay:onf/ Hippocampus onf xdkrdwåL NDA

zGJYpnf;yHkrsm; jzpfay:ap&ef r&Sdrjzpfvdktyfaom Mum;cHrSwfÓPfjzpfonf/ Hippocampus r&SdvQif

qdkif&m Cortices rsm;wGif tm½Hkrsm;\ rdwåLrjzpfay:Edkif/ qdkif&m Cortices rsm;onf

a&&SnfrSwfÓPfrsm;jzpfonf/

Hippocampus udk a&&SnfrSwfÓPf\ ,m,DrSwfom;rIjyK&m ae&m[k rSwf,lEdkifonf/

odkY&mwGif tm½HkcH a&wdkrSwfÓPfESifh rwlacs/ Hippocampus wGif NDA zGJYpnf;yHkjzpfay:onf/

Hippocampus onf tm½Hk Cortices trsdK;rsdK;tm;vHk;ESifh csdwfqufxm;onf/ Hippocampus

onf tm½Hka[mif;rsm;udk jyefvnful;,lum PFC &Sd tjcm;aom Dorsolateral PFC ESifh

Orbitofrontal Prefrontal Cortex (ofPFC) ae&mrsm;odkY AP qufvuf jzpfay:apum rdwåLay;ydkY

zGJYpnf; jzpfay:apEkdifonf/ PFC wGif tm½Hkopf 0ifvmvQif Hippocampus onf qdkif&m tvm;wl

twdwftm½Hkta[mif;rsm;udk qdkif&m Cortices rsm;rS rdwåLul;um PFC odkY ay;ydkYonf/

Dorsolateral PFC wGif EdIif;,SOfpl;prf;rIrsm;jyKum ofPFC wGif qHk;jzwfjcif;jzpfay:onf/ ofPFC

wGif qHk;jzwfjcif;rjyKrD Hippocampus onf qkdif&m Cortices rsm;rS rdwåL ul;,lvmaom tvm;wl
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twdwftm½Hkrsm;omru twdwfwGif MuHKawGYNyD;aom &Sd&SdorQ qkdif&mtawGYtMuHKrsmudkyg

Dorsolateral PFC odkY ay;ydkYum EdIif;,SOfpl;prf;apjcif;udk owdjyK&efvdkonf/ tu,fí

Hippocampus rS ay;ydkYaom rdwåLtm½Hkrsm;onf ypöKyÜeftm½HkaMumifh AP topf rjzpfay:apygu

a,medaom reodum&jzpfonf[k qdkEdkifonf/ Hippocampus rS ay;ydkYvmaom rdwåLrsm;onf

ypöKyÜeftm½Hkrsm;udk rvTrf;rdk;racszsufEdkifygu ofPFC wGif AP jzpfvdrfhrnf/

xdk AP onf tukodkvfuHtopfrsm;udk jzpfapygvQif ta,medaom reodum&

jzpfNyDjzpfonf/ tu,fí xdk AP onf ukodkvfuHtopfrsm;udkom jzpfapygvQif a,medaom

reodum&jzpfayonf/ xdkYaMumifh Hippocampus \vkyfief;onf ta&;BuD;vS\/ a,medaom

reodum& jzpfEdkifap&ef Hippocampus &Sdum tvkyfvkyfae&efvdkonf/ Hippocampus

r&Sdawmhygu tm½Hkopfrsm;0ifvmvQif ,SOfxdk;pl;prf;&ef tm½Hkaumif;rsm; ra&mufvm Ekdifawmh/

xkdqdkif&m yk*d¾Kvfonf 0ifvmaomtm½Hkrsm;aMumifh cHpm;rI&Sdaomfvnf; pdwfvIyf&Sm;rIr&SdEdkif/

jrifjcif;onf jrifjcif;yifjzpfacsrnf/ Mum;jcif; onfvnf; Mum;jcif;yifjzpfacsrnf/ eHjcif;onfvnf;

eHjcif;oufoufom jzpfí aysmufuG,foGm;ayvdrfhrnf/ t&omonfvnf; &dSonfudkodonf/

odkaomf xdkYxufrydkawmh/ a&SUqufí ra&GUawmh/ þae&mwGifyif wpfcef;&yfum NyD;\/

xdawGYrItm½Hkopfrsm;aMumifh cHpm;&rIa0'em&Sdaomfvnf; 4if;wdkYaMumifh pdwfvIyf&Sm;rIjzpfum

uHtopfrsm;jzpf&efr&Sdawmh/ omrefvIyf&Sm;rIrQom &Sdayawmhrnf/ tdyfpm; vkyfief;om

&Sdayawmhrnf/ Hippocampus rSwfÓPfwGif odrf;xm;aom tm½Hkrsm;udk jyefvnful;,l&ef

Hippocampus wGif AP jzpfum jyefípOfpm;jcif;jyKrS &onf/ pdwful;vdkufrSom jyefí

owd&onf/ MuHKawGY&aom tawGYtMuHKtm;vHk;onf Hippocampus wGif AP tjzpfajymif;um

NDA tjzpfOD;pGmpwifzGJYpnf;jzpfay:onf/

Amygdala ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Amygdala wGif pdwfvIyf&Sm;p&m tawGYtMuHKtm½Hkrsm;udk odrf;qnf;xm;onf[k

,HkMunfMuonf/ pdwfvIyf&Sm;rIonf ypöKyÜeftm½Hkopf 0ifvmonfhtcsdefwGif rdrd\ a&&Snf

rSwfÓPfwGif&Sdaom Reference okdYr[kwf arQmfrSef;xm;csufrsm;ESifh EdIif;,SOfonfhtcg

avsmhaevQifaomfvnf;aumif;? ydkaevQif aomfvnf;aumif; jzpfay:\/ arQmfrSef;xm;onfhtwdkif;

jzpfcJhvQif pdwfvIyf&Sm; rIrjzpfay:/ pdwfauseyfrI? pdwfaysmf&TifrIom jzpfay:onf/ þpmtkyfwGif
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&nfnTef;oHk;EIef;aom pdwfvIyf&Sm;rIqdkonfrSm uHtopf tjyKtrlopfrsm;udk jzpfapaom

pdwfvIyf&Sm;cHpm;rIrsm;udk qdkvdkonf/

(100) rSef;í (100) &onfh yk*d¾Kvfonf rnfolYudkrQ &efvkyfrnf r[kwf/ qJqdkrnfr[kwf/

olYpdwful;ESifholom auseyfaysmf&Tif&ef &Sdayonf/ odkYaomf (100) rSef;í (75)om&aom yk*d¾KvfwGif

pdwfvIyf&Sm;rI jzpfay:onf/ xdkpdwfvIyf&Sm;rI\ aphaqmfrIaMumifh um,uH? 0pDuHESifh raemuHrsm;

topf jzpfay:onf/ (100)rSef;xm;í (150)&aomtcg qdkif&myk*d¾Kvfonf aysmf&Tif

0rf;ajrmufjcif;aMumifhvnf; um,uH? 0pDuH? raemuH topfrsm;jzpfay: Edkifayonf/

jzpfay:wwfayonf/ þodkYjzpfay:awGYMuHK&vQif Amygdala onf pwiftvkyfvkyf\/

arQmfrSef;xm;aom (100)onf qdkif&m a&&SnfrSwfÓPf wGif Reference tjzpf &SdaeNyD;

ypöKyÜeftm½Hkopf0ifa&mufvmaomtcg (75) jzpfaeonfqdkygpdkY/ þodkY twdwftm½Hka[mif;

jzpfaom (100)ESifh ypöKyÜef tm½Hk (75)wdkYudk EdIif;,SOfpl;prf;onfhae&monf Dorsolateral PFC

jzpfonf/ PFC onf Working Memory ac: tvkyfvkyf&m rSwfÓPfjzpfonf/ xdktvkyf
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vkyf&mrSwfÓPfwGif uGm[aeaom (25)aMumifh AP qufvufíjzpfay:onf/ 4if; AP onf

Amygdala wGifyg AP jzpfay:vmap\/ þodkY OFPFC wGif AP jzpfay:jcif;udk pdwfvIyf&Sm;jcif;

[kac:onf/ xdkpdwfvIyf&Sm;jcif;udk jzpfay: aponfh tawGYtMuHKudk Amygdala onf

4if;wGifjzpfay:aom AP \ jyif;tm;aMumifh qdkif&m NDA rsm;udk zGJYpnf;jzpfay:apjcif;jzifh

pdwfvIyf&Sm;jcif;tawGY tMuHKrsm;udk rSwfwrf;wifonf/ Amygdala onf pdwfvIyf&Sm;jcif;

tawGYtMuHK rsm;udk rSwfwrf;wif&m rSwfÓPfjzpfonf/ Amygdala onf a&wdkrSwfÓPf r[kwf/

a&&SnfrSwfÓPfwpfrsdK;jzpfonf/

pdwfvIyf&Sm;rI[k &nfnTef;ajymqdkaom Orbitofrontal Prefrontal Cortex Action

Potential (ofPFC AP) onf Amygdala udk pwifí AP jzpfay:apjcif;jzifh tvkyf vkyfaponf/

tu,fí ofPFC AP onf oknjzpfygu Amygdala wGif AP rjzpfí tvkyfvkyfjcif;r&Sd/

þuJhodkU ofPFC AP onf oknjzpfvQif pdwfvIyf&Sm;rI r&Sd[k qdkEdkifonf/ pdwfvIyf&Sm;rIr&Sdaom

tawGYtMuHK tm½Hkrsm;udk (1) a&&Snf rSwfÓPfrsm;wGif rSwfom;odrf;qnf;avhr&Sd/  (2)

odrf;qnf;cJhvQifvnf; Amygdala wGif odrf;qnf;jcif;rjyKbJ omrefjrifjcif;? omrefMum;jcif;

odkYr[kwf omreftawGYtMuHKwpfcktjzpf qdkif&mqdkif&m a&&SnfrSwfÓPfrsm;wGifom trsdK;tpm;

cGJí odrf;qnf;onf/ Oyrm jrifaeus jrif&rnf[k rSef;xm;aom jrifuGif;udk jrif&vQif 4if;

jrifuGif;udk Amygdala wGif txl;wvnf rrSwfom; awmhbJ Visual Cortex \ qdkif&mae&mrsm;

wGifom yHkrSefjrifaeus jrifuGif;tjzpf Update vkyfum rSwfwrf;wifonf/ tu,fí jrifaeus

jrif&rnf[k rSef;xm;aomjrifuGif;udk rjrif&awmhvQif pdwfvIyf&Sm;rIjzpfay:um xdkajymif;

vJrIMuHKawGY&jcif; tjzpftysuftawGY tMuHKudk Amygdala wGif odrf;qnf;um rSwfom;onf/

Amygdala onf yHk&dyf (Visual Image) udk odrf;qnf;onf r[kwfbJ xdkyHk&dyfESifh ywfoufonfh

pdwfvIyf&Sm;rI AP udkom odrf;qnf;xm;jcif;udk owdjyK&efvdkonf/ Hippocampus u

xdkudpöudkjyefípdwful;um pOf;pm;vdkufonfESifh qdkif&myHk&dyf wdkYESifhtwl xdkpOfu cHpm;jzpfay:

cJhaom pdwfvIyf&Sm;rIwdkYonf Amygdala rSwpfqifh jyefíxGufay:um PFC &Sd Dorsolateral

PFC odkY a&muf\/ Amygdala onf pdwfvIyf&Sm;rIrSeforQudk NDA zGJYpnf;yHkrsm;tjzpf

odrf;qnf;xm;onf/ Amygdala wGif odrf;xm;aom tm½Hkrsm;udk jyefvnf&,l&ef pdwful;rSom

&,lEdkifonf/



414

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

Mamillary Body

Mamillary Body wGif tjzpftysuf? tawGYtMuHKrsm;udk odkavSmif odrf;qnf;xm;onf/

Episodic Memory [kac:onf/ tjzpftysuf tawGYtMuHK (Episode) rsm;udk rSwfwrf;

wifxm;jcif;jzpfonf/ arG;aeYyGJ? tvSLyGJ ponfwdkYonf Episode rsm;jzpfMuonf/ aeYpOfyHkrSef

awGYMuHKaeonfh tjzpftysuf tawGYtMuHK ywf0ef;usifr[kwfbJ xl;jcm;onfhtawGYtMuHKrsm;udk

Episode rsm;[k ac:onf/ &efukefwGifaexdkifolonf rEÅav;odkY oGm;a&mufvnfywf jcif;onf

Episode [kqdkEdkifonf/ puFmylEdkifiHodkY oGm;a&mufvnfywfjcif; onfvnf; Episode yifjzpfonf/

xdk Episode jzpfpOfrsm;wGif MuHKawGY&aom pdwfvIyf&Sm;rIrsm;udk Amygdala wGif rSwfwrf;wifum

Episode udkrl Mamillary Body wGif rSwfwrf;wifonf/

Mamillary Body udk Episodic Memory [kac:onf/ Episodic Memory onf

a&&SnfrSwfÓPfjzpfonf/ MuHKawGY&aom tawGYtMuHKrsm;onf Hippocampus odkY OD;pGma&mufum

Hippocampus onf Episode rsm;udk Fornix rSwpfqifh Mamillary Body wGif AP jzpfapum

NDA rsm;zGJYpnf;í rSwfwrf; wifonf/ Mamillary Body wGif odrf;qnf;xm;aom tm½Hkrsm;udk

jyefvnf&,l&ef pOf;pm;rSom? pdwful;rSom &,lEdkifonf/

Caudate Nucleus ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Caudate Nucleus onf a&&SnfrSwfÓPfwpfckjzpfonf/ Caudate Nucleus wGif

Instinctive Skills ac: tvdktavsmufwkHYjyefrIrsm;udk vkyfaeus jyKrlaeustwdkif;odrf;qnf;

xm;ay;onf/ aygufuGJoHMum;onfhtcg xíajy;jcif;? ajrGodkYr[kwf tEÅ&m,fay;Ekdifaom

owå0grsm;jrif&onfhtcg xGufajy;jcif;ponfhtjyKtrlrsm;udk Caudate Nucleus wGif

odrf;xm;\/

Parietal Lobe ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

OD;aESmuf\ vuf,mbufjcrf;&Sd Parietal Lobe wGif MuHKawGY&aom tawGYtMuHKrsm;&Sd

t&m0w¦Krsm;? tjzpftysufwGifyg0ifaom t&mtm;vHk;\ ae&ma'o? tuGmta0;? wnfaeyHk

ponfwdkYESifh ywfoufonfh tm½Hktm; vHk;udk NDA zGJYpnf;yHkrsm;tjzpf zGJYpnf;odrf;qnf;xm;onf/

t*Fvdyfbmom jzifh Spatial Memory [kqdkonf/ Spatial Memory ac: Parietal Lobe \

Sensory Motor Cortex wGif qdkif&myk*d¾KvfMuHKawGY&aom tjzpftysuf tawGYtMuHKwpfckwGif

yg0ifonfh t&m0w¦Krsm;tm;vHk;\ wnfae&m? tuGmta0; t&G,ftpm;? ae&m,lrI? twlwuG
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&SdrI? twlwuGr&SdrI tp&Sdonfh tjriftm½Hk? tMum;tm½Hk? teHYtm½Hk? xdodtm½Hkrsm;tm;vHk;udk

cG Jumodrf;xm;\/ xdktjzpf tysufwGifjzpfay:aom pdwfvIyf&Sm;rIwdk Yudk Amygdala

wGifvnf;aumif;? tjzpftysufwpfckvHk;udk Episodic Memory jzpfaom Mammillary Body

wGif vnf;aumif;? tjzpftysufwGif yg0ifaom t&mrsm;tm;vHk;\ wnfae&m? t&G,ftpm;?

ae&m,lrI ponfwdkYudk Parietal Lobe \ Sensory Motor Cotex wGifvnf;aumif; toD;oD;

cGJjcm;í rSwfwrf;wifonf/

Putamen ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Putamen wGif vkyfaeusvkyfyHkrsm;tm;vHk;udk odrf;qnf;xm;\/ vkyfaeusvkyfief;rsm;

onf vkyfudkifzefrsm;vmaomtcg vkyfief;tqifhrsm;tm;vHk;udk vG,fulpGmrSwfrdum

jyefívkyfudkifEdkifjcif;onf Putamen wGif odrf;qnf;xm;aom vkyfaeusvkyfief;rsm;tm;

udk,fpm;jyKonfh NDA rsm;\ AP rsm;onf Motor Cortex rSwpfqifh MuGufom;rsm;udk

jyefvnfvkyfudkif apEdkifjcif;jzpfonf/ Putamen udk Procedural Memory [kac:onf/  Putamen

&Sd Procedural Memory onf a&&SnfrSwfÓPfjzpfonf/

vkyfaeus jyKrlaeus vkyfief;rsm;onf vkyfzefrsm;vmonfhtcg tusifh jzpfvmonf/

xdktusifhrsm;onf pOf;pm;p&mrvdkbJ jyefvnfí vkyfudkifwwfonf/ Oyrm um;armif;jcif;udk

uRrf;usifxm;aomolonf um;armif;jcif;udkpOf;pm;p&mrvdkbJ vG,fulpGm armif;ESifí&vmonf/

cËm udk,f\ vIyf&Sm;rIrsm;onf vkyfaeustwdkif; vDAmudk eif;jcif;? b&dwfudk eif;jcif;? vdktyfovdk

*D,majymif;jcif; ponfhvkyfief;rsm;udk Putamen wGif odrf;xm;aom vkyfyHkvkyfenf;rsm;onf

Motor Neuron rsm;rSwpfqifh MuGufom;rsm;udk apcdkif;um tvkyfNyD;ajrmufap&ef Putamen

wGif odrf;xm;aom vkyfaeus wkHYjyefrItusifh? jyKrlaeustvkyfrsm;udk pdwful;pOf;pm;p&mrvdkbJ

tvdktavsmufxkwfay;um Motor Neuron rsm;rSwpfqifh tvkyfNyD;ajrmufapjcif;jzpfonf/

Temporal Lobe ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Temporal Lobe \ Inferior Gyrus wGif General Knowledge ac: taxGaxG

A[kokwrsm;udk odkrSD;xdef;odrf;xm;onf/ Temporal Lobe \ Inferior Gyrus odkYa&muf&Sdvmaom

rdwåLrsm;onf (NDA rdwåL) a&&SnfrSwfwrf;wifrIjzpfonf/  Temporal Lobe \ Inferior Gyrus

onf a&&SnfrSwfÓPf wpfckjzpfonf/ þrSwfÓPfwGif yk*¾dKvfu owif;tcsuftvufrsm;
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r&SdbJ taMumif;t&moufoufjzpfonfrsm;udkom rSwf\/ (Oyrm e,l;a,muf NrdKU\

jrifuGif;taMumif;t&mtcsuftvufrsm; ponfjzifh) 4if;udk Sematic Memory [kac:onf/

Cerebellum ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Cerebellum wGif MuHKawGYNyD;aom tawGYtMuHKrsm;wGif yg0ifaom tajctaetrsdK;rsdK;udk

rSwfwrf;wifxm;onf/ þodkYrSwfwrf;wif&mwGif tajctaeESifh tcsdeftcgudkyg wGJí

rSwfwrf;wifonf/ MuHKawGYzl;aom tawGYtMuHKrsm;t& rnfonfhtcsdefwGif rnfonfhtajctae

onf rnfodkYaom &v'fudk jzpfaponf[lonfrsm;udk rSwfwrf;jyKxm;jcif;jzpfonf/ Oyrm

[dkw,fBuD;wpfckodkY 0ifa&muf&mwGif pGyfus,fvufjywfjzifh 0ifa&mufonfhtcg xdk[dkw,fBuD;rS

pGyfus,fvufjywfjzifh 0ifa&mufcGifhrjyKaMumif; wm;jrpfcJhonfh tawGYtMuHKrsdK;wGif tajctae?

ae&ma'o? XmewdkYudk wGJírSwf\/ tvSLr*Fvmaqmifrsm;wGif rnfodkY0wfpm;qif,ifvQif

rnfodkYMuHK awGY&onfrsm;udkrl tcsdeftcg ae&ma'oomru tajctae (Conditions) rsm;udkyg

yl;wGJí rSwfwrf;wifxm;onf/ aemufwpfMudrfjyefí jyKvkyf&ef &Sdonfhtcg pOf;pm;vdkufonfESifh

ypöKyÜefwGif vkyfudkif0wfpm;rnfh taetxm;twGuf csdefxdk;í&&Sdap&ef jyefvnfay;ydkYonf/

Cerebellum wGif odrf;xm;aomtm½Hkrsm;udk jyef&,lEkdif&ef pOf;pm;pdwful;&efvdkonf/ xdktm½Hk

tawGY tMuHKa[mif;rsm;udk Hippocampus wGif pOf;pm;jcif;rjyKvQif Cerebellum u jyefí

AP ay;ydkYjcif;r&Sdacs/  Cerebellum onf a&&SnfrSwfÓPfwpfckjzpfonf/

Cerebellum wGif cE¨mudk,frS vIyf&Sm;rIrsm;ESifh ywfoufonfh tcsdefudkufvIyf&Sm;

Edkifaponfh tcsdeftcsufay;jcif;qdkif&m NDA rsm;vnf; odrf;qnf;xm;onf/ xkdYjyif xkdvIyf&Sm;rI

tm;vHk;wGif yg0ifonfh MuGufom;a&G;cs,frI qdkif&m NDA rsm;ESifh 4if;wdkY\ pnf;0g;udkufvIyf&Sm;onfh

a&SUaemufjzpfpOf vIyf&Sm;rIrsm;\ NDA rsm; (Coordination) udkvnf; odrf;qnf;xm;\/

aemufxyf0ifvmaom tem*wfvIyf&Sm;rItwGuf wGufcsuf&mwGif ,cif twdwfwGifodrf;qnf;

xm;aom NDA rsm;ESifh ypöKyÜef\ taetxm;wdkYudk EdIif;,SOfum tem*wfvIyf&Sm;rIudk

rnfodkYvkyfaqmifrnfudk tajzxkwfay;onf/

Visual Cortex ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Visual Cortex onf a&&SnfrSwfÓPfjzpfonf/ Visual Cortex wGif tjriftm½Hkrsm;

tm;vHk;udk NDA zGJYpnf;yHkrsm;tjzpf rSwfwrf;wifxm;onf/
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Auditory Cortex ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Auditory Cortex onf a&&SnfrSwfÓPfjzpfonf/ Auditory Cortex wGif tMum;tm½Hkrsm;

tm;vHk;udk NDA zGJYpnf;yHkrsm;tm;jzifh rSwfwrf;wifxm;onf/

Olfactory Cortex ESifh rSwfÓPESifh rSwfÓPESifh rSwfÓPESifh rSwfÓPESifh rSwfÓPff ff f

Olfactory Cortex onf a&&SnfrSwfÓPfjzpfonf/ Olfactory Cortex wGif teHYtm½Hkrsm;

tm;vHk;udk NDA zGJYpnf;yHkrsm;tm;jzifh rSwfwrf;wifxm;onf/

Gustatory Cortex ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Gustatory Cortex onf a&&SnfrSwfÓPfjzpfonf/ Gustatory Cortex wGif t&om

tm½Hkrsm;udk NDA zGJYpnf;yHkrsm;tm;jzifh rSwfwrf;wifxm;onf/

Somatosensory Cortex ESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPfESifh rSwfÓPf

Somatosensory Cortex onf a&&SnfrSwfÓPfjzpfonf/ Somatosensory Cortex

wGif xdawGYrItm½Hktm;vHk;udk NDA zGJYpnf;yHkrsm;tm;jzifh rSwfwrf;wifxm;onf/

jyefvnf&,l&mwGif yl;wGJtvkyfvkyfaom tpdwftydkif;rsm;jyefvnf&,l&mwGif yl;wGJtvkyfvkyfaom tpdwftydkif;rsm;jyefvnf&,l&mwGif yl;wGJtvkyfvkyfaom tpdwftydkif;rsm;jyefvnf&,l&mwGif yl;wGJtvkyfvkyfaom tpdwftydkif;rsm;jyefvnf&,l&mwGif yl;wGJtvkyfvkyfaom tpdwftydkif;rsm;

Episodic Memory udk Mammillary Body wGif odrf;qnf;xm;onf/ Episode rsm;udk

jyefvnf&,l trSwf&&mwGif OD;pGmtvkyfvkyfaom tpdwftydkif;rS Hippocampus jzpfonf/

Hippocampus onf jzpfNyD;aom tjzpftysufwpfckudk ½kwfjcnf;owd&um Mammillary Body

wGif odrf;xm;onfh Episode udk jyefvnful;,ljcif;r[kwfacs/ Hippocampus wGif AP

jzpfay:rSomvQif Hippocampus pwiftvkyfvkyfonf/ þodkYtvkyfvkyfonfhtcg 4if;wGif

jzpfay:aom AP udk jzpfay:aponfhtm½Hkonf Mammillary Body wGif odrf;xm;aom Episode

tjzpftysufwGif yg0ifvsuf&Sdaom tm½Hkjzpf&efvdkonf/ Oyrm teHYtm½Hkwpfckonf

Hippocampus okdY AP tjzpfa&muf&SdvQif 4if; AP onf Hippocampus udk 4if;tm½Hkyg0ifaeaom

Episode tjzpftysuf rsdK;pHkudk Mammillary Body rS jyefvnful;,lum Prefrontal Cortex

(PFC) odkY a&muf&Sdvmaponf/ PFC odkYa&mufvQif twdwfrStjzpftysuf Episode rsm;wGif

yg0ifcJhaom teHYESifh ,ckypöKyÜef0ifa&mufvmaom teHYrsm;udk ,SOfxdk;pl;prf;csdefwGif teHYudk

t"duxm;íEdIif;,SOfjcif;vnf; jzpfEdkifouJhodkY tjzpftysufcsif; ,SOfxdk;pl;prf;jcif;vnf;
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jzpfEdkifayonf/ þodkYjzpfapaom Hippocampus okdY AP tjzpfa&muf&Sdvmaom teHYonf

4if;yg0ifcJhonfh twdwf Episode rsm;udk Hippocampus u Mammillary Body wGif

ajc&mcHEdkif&ef oJvGefp  Cue ay;ouJhodkY jzpfay:onf/ odkYrSom Mammillary Body rS

twdwftjzpf tysuf rsm;udk vG,fulpGm jyefvnfxkwf,lum owd&aprnfjzpfonf/ Mammillary

Body &Sd NDA rsm;rS AP udk Hippocampus u ul;,ljcif;jzpfonf/ Hippocampus u ul;,lNyD;rS

PFC odkY ay;ydkYjcif;jzpfonf/ Hippocampus u Mammillary Body &Sd NDA rS AP udk ul;,ljcif;udk

pdwful;onf[kac:onf/ pdwfonf AP jzpfonfudk owdjyK&efvdkonf/ xdkYaMumifh Mammillary

Body &Sd Episodic Memory rsm;udk jyefvnf&,l&ef Hippocampus, PFC , Mammillary Body

wdkY yl;aygif; tvkyfvkyfonf/

General Memory ac: ac: ac: ac: ac: Semantic Memory rS jyefvnfxkwf,ljcif;rS jyefvnfxkwf,ljcif;rS jyefvnfxkwf,ljcif;rS jyefvnfxkwf,ljcif;rS jyefvnfxkwf,ljcif;

General Memory ac: Semantic Memory rsm;[kac:aom taMumif;t&mtcsuf

tvuf A[kokwrsm;udk Temporal Lobe \ Inferior Gyrus wGif odrf;xm;onf/ 4if;taMumif;

t&m A[kokwrsm;udk qdkif&myk*d¾Kvfonf tawGYtMuHKtajctae trsdK;rsdK;MuHKawGY&mrS

od&SdvmcJhjcif;jzpfaomfvnf; Temporal Lobe wGif rSwfwrf;wifxm;&mwGif yk*¾vdutawGYtMuHK

rsm; rygawmhbJ taMumif;t&moufouf? A[kokw oufouftjzpfom rSwfwrf;wifonf/

tawGYtMuHKrsm;udk Episodic Memory jzpfaom Mammillary Body wGif cGJí odrf;qnf;

rSwfwrf;wifonf/

þrSwfÓPf\ xl;jcm;csufrSm ypöKyÜeftm½Hkonf toD;oD;aom qdkif&m Sensory Cortex

rsm;rS PFC odkYa&mufonfESif h Semantic Momory ac: Temporal Inferior Gyrus

wGif;odrf;xm;aom qdkif&mtwdwfrS taMumif; t&mA[kokwrsm;onf PFC \ qdkif&mtpdwftydkif;

odkY AP toGiftm;jzifh a&muf\/

odkYjzpfí Semantic Memory rsm;udk jyefvnf&,l&mwGif PFC okdY tm½Hk a&mufonfESifh

tvdktavsmuf PFC odkYa&muf\/ odkYaomf Hippocampus odkY tm½Hkwpfcka&mufvQif

Hippocampus onfvnf; xdkqkdif&mtm½HkESifh ywfoufonfh Semantic Memory twGif;&Sd

taMumif;t&mrsm;udk jyefvnful;,l Edkifonf/ jyefvnfpdwful;Edkifonf/ jyefvnfpOf;pm;Edkifonf/

xdkYaMumifh PFC wGif twdwfESifh ypöKyÜeftm½Hkrsm; EdIif;,SOfpl;prf; &,l&mwGif Hippocampus

yg0ifjcif;r&Sdaomfvnf; pOf;pm;awG;awmonfhtcg Hippocampus yg0ifaeayonf/
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Procedural Memory ac: ac: ac: ac: ac: Putamen &Sd rSwfÓPfrS jyefvnfxkwf,ljcif;&Sd rSwfÓPfrS jyefvnfxkwf,ljcif;&Sd rSwfÓPfrS jyefvnfxkwf,ljcif;&Sd rSwfÓPfrS jyefvnfxkwf,ljcif;&Sd rSwfÓPfrS jyefvnfxkwf,ljcif;

Putamen wGif Procedural Memory vkyfaeusvkyfief;rsm;\ vkyfief;vkyfyHktqifhqifhudk

odrf;xm;onf/ 4if;tvkyfvkyfyHktqifhqifhudk jyefvnfxkwf,l&mwGif Hippocampus \

aqmif&Gufcsufrygacs/ odkYaomf Putamen onf Cerebellum Caudate Nucleus wdkYESifh wGJzufí

tvkyfvkyfum rSwfom; xm;onfrsm;udk jyefvnfxkwfay;onf/ Oyrm - pufbD;pD;rnfqdkygpdkY/

Putamen, Cerebellum ESifh Caudate Nucleus wdkYwGif odrf;xm;aom vkyfyHkvkyfenf; tqifhqifh?

toHk;jyKrnfh MuGufom;wGJrsm;ESifh 4if;wkdYoHk;&efvdkaom tm;rsm;? OD;wnf&rnfhvm;&m ponfh

tcsuftvufrsm; yl;aygif;í qdkif&mMuGufom;rsm;udk tvkyfvkyfapaomaMumifh pOf;pm;&efrvdkbJ

pufbD;udk aumif;pGmpD;eif; Edkifonf/

Central Executive ac: OD;aESmuf\ ac: OD;aESmuf\ ac: OD;aESmuf\ ac: OD;aESmuf\ ac: OD;aESmuf\ PFC &Sd tkyfcsKyfrIpepf&Sd tkyfcsKyfrIpepf&Sd tkyfcsKyfrIpepf&Sd tkyfcsKyfrIpepf&Sd tkyfcsKyfrIpepf

Central Executive [kac:aom OD;aESmufwGif;tkyfcsKyfrIpepfonf PFC wGif&Sdonfh

Dorsolateral Prefrontal Cortex (dlPFC) onf Central Executive(CE) jzpfonf/ CE onf

tm½Hkowif;tcsuftvufrsm;tm;vHk;udk vufcH&,lí pDpOfae&mcs ,SOfxdk;pl;prf;aom vkyfief;udk

vkyfudkifonf/
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CE ac: tkyfcsKyfrI pepfonf toHtm½Hkrsm;udk &,l&mwGif Broca's Area ESifh toGm;tjyef

vrf;rsm;jzifh qufoG,fum tvkyfvkyfonf/ CE onf Broca's Area wGif&Sdaom Language

Scratch Pad udk toHk;jyKum PFC wGif pl;prf;jcif;jyKaepOfumvtwGif; qdkif&mtoHtm½Hkrsm;udk

xyfumxyfum vSnfhywfum AP jzpfay:apjcif;jzifh tMum;tm½Hkudk xdef;odrf;um yl;wGJxm;onf/

Language Scratch Pad Area onf Broca's Area rS AP rsm;udk,lí CE odkYay;ydkYvdkuf? jyefvnf

vufcHvdkufjzifh toHtm½Hkrsm;udk PFC wGif vSnfhywfaeaponf/ þodkY vSnfhvnf vSnfhywf

aeonfudk &nfnTef;í 4if;udk Phonological Loop [k ac:onf/ Phonological Loop qdkonfrSm

toHwpfoHudk Mum;vdkufvQif xdktoHudkxyfumxyfum Mum;aeapjcif;udk qdkvdkonf/ þodkY

xyfumxyfum Mum;ae apjcif;aMumifh qdkif&myk*d¾Kvfonf xdktoHudk rarhaysmufoGm;jcif;jzpfonf/

xdktoHudk Auditory Cortex wGif NDA tjzpf odrf;qnf;vdkufvQif xkdqdkif&m toHonf

Phonological Loop wGif r&S dawmh/ Phonological Loop onf toHtm½Hkopfrsm;

0ifvmonfhtcsdefwGif rjywfMum;aeapjcif;jzifh rarhavsmhap&ef tvkyfvkyfay;onf/ tu,fí

pdwf0ifpm;rI (Attention)r&Sdygu xkdtoHtm½Hk onf Phonological Loop xHodkY ra&mufvmacs/

Phonological Loop wGif qdkif&m yk*d¾Kvf\ pdwf0ifpm;aom toHtm½Hkrsm;om a&muf&Sdvnfywf\/

xdkvnfywfrIonf qdkif&mtoH tm½Hkudk Auditory Cortex wGif NDA tjzpf rSwfwrf;jyKNyD;

vQif vnfywfrI&yf\/ Phonological Loop udk Articulatory Loop [kvnf; ac:onf/ 4if;wGif

(2)vdkif;&Sdonf/ (1) Phonological Store ESifh (2) Articulatory Rehearsal Component

wdkYjzpfMuonf/ Articulatory Rehearsal Component udk Articulatory Loop [kvnf;ac:onf/

tvm;wlyif PFC wGif tjriftm½Hktopf0ifa&mufvmonfhtcg Hippocampus onf

xdkypöKyÜeftjriftm½HkESifhtvm;wl twdwftm½Hkrsm; ,SOfxdk;&ef pDrH&mwGif Visual Cortex wGif

odrf;qnf;xm;aom twdwftm½Hkrsm;udk PFC odkY wdkuf½dkufwef;í ra&muff&SdapbJ Parietal

Loop wGif&Sdaom Visual Stracth Pad ac:ae&mwGif Mum;cHum xdkae&mrS yHk&dyfrsm;udk PFC

odkY0ifum xGufum rjywfvSnfhvnfay;jcif;jzifh PFC wGif ypöKyÜeftm½Hkrsm;ESifh twdwftm½Hkrsm;

,SOfxdk;um pl;prf;\/

,SOfxdk;pl;prf;jcif;jzpfpOfwGif PFC onf 4if;ypöKyÜeftm½Hkudkvnf;aumif;? twdwftm½Hkudk

vnf;aumif; &,lvufcHjcif;udk orÜ#dpädKif;[k qdkjcif;jzpfonf/

Visual Scratch Pad udk Visual , Spatial ESifh Kinesthetic [lí oHk;ydkif; cGJjcm;Edkifonf/

Visual tydkif;wGif yHkoP²mefESifh ta&mifwdkYudkawGY&rnf/ Spatial tydkif;wGif tjriftm½HkwdkY\

wnfae&mtuGmta0;tBuD;tao; ae&m,lrIrsm;udk awGY&rnf/ Kinesthetic tydkif;wGif
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tjriftm½Hk\ a&GUvsm;aeyHk? tvsifwdkYudkawGY&rnfjzpfonf/ Visuospatial Scratch Pad udk

OD;aESmuf\ vuf,mjcrf; &Sd Parietal Lobe wGif awGY&rnf/

Phonological Store wGif 0ifa&mufvmaom toHtm½Hkrsm;udk NDA tjzpf zGJYpnf;um

odrf;qnf;onf/ odkY&mwGif 4if; NDA rsm;\ Decay Period ac: oufwrf;onf wdkawmif;\/

Phonological Store onf toHrsm;udk cGJjcm;um Mum;emrSwfrdum cGJjcm;Ekdifonf/ 4if;udk Inner

Ear [kyifac:Muonf/ odkY&mwGif Mum;NyD;onfESifh aysmufonf/

Articulatory Loop onf Mum;NyD;xm;aom tm½Hkrsm;udk raysmuf&avap&eftwGuf

qufumqufum AP jzpfay:aeapjcif;jzifh NDA rsm;udk odrf;qnf;xm;onf/ rdrdwdk Y

Mum;emrSwfom; tm½HkjyKxm;aom toHrsm;tm;vHk;udk Articulatory Loop wGif rjywfvSnfhywf

um AP jzpfay:aeapjcif;jzifh a&&SnfrSwfÓPftjzpf xdef;odrf;xm;onf/

toHtm½Hktjzpf 0ifa&mufvmaom toHrsm;onf Phonological Store odkY wdkuf½dkuf

a&muf&Sdum xdkrSwpfqifh Articulatory Loop okdYa&muf\/ toHjrnfwGefjcif; xGufay:jcif;r&Sdaom

toHrsm; odkYr[kwf oauFwjy bmompum;ESifh tjcm;bmompum;rsm;onf Phonological

Loop odkY wdkuf½dkuf 0ifa&mufEdkifjcif;r&Sdacs/  4if; Visual Input ac: tjriftm½HkrSwpfqifh

&&Sdaom bmompum;rsm;udk Articulatory Process Control ac:vkyfief;udk Mum;cHí

Phonological Loop twGif;odk Y 0ifa&mufEdkifaom AP rsm;tjzpf ajymif;vJay;onf/

4if;tm½Hktm;vHk;wdkYonf Phonological Loop wGif acwårQ NDA tjzpf wnfwHhí wdkawmif;aom

cPwmtwGif; csKyfNidrf;NyD; Articulatory Loop odkY ul;ajymif;um NDA jzpfay:\/ xdk NDA

rsm;onf Decay Period wdkawmif;aomfvnf; rjywfjzpfay:aeaom AP ? xyfwvJvJ jzpfay:

aeaom AP rsm;aMumifh ta[mif;csKyfonfESifh topfjzpfum jzpfvdkufcsKyfvdkuf jzpfjzifh toHtm½Hk?

bmompum;tm½Hkrsm;udk a&&SnfwnfwHhae&ef xdef;odrf;xm;\/

þuJhodkYtoHtm½Hkrsm;udk xyfumxyfum AP jzpfum vSnfhywfí rSwfom;aejcif;udk

taMumif;jyKívnf;aumif; Auditory Sensory Memory udk Echoic Memory [kac:onf/

Echoic Memory ac: toHtm½Hkrsm;udk rSwfom;xm;jcif;wGif Broca's Area onf ta&;ygonf/

Mum;&aom toHtm½Hkrsm;onf em;rSwpfqifh Wernicke's Area odkYa&mufum t"dyÜm,f&,lNyD;

Geschwind's Territory rS tajctaersm; yHHhydk;ay;um Arcuate Fasciculus rSwpfqifh Broca's

Area odkYa&muf\/ Broca's Area odkYa&mufvQif 4if;toHtm½Hkonf Language Scratch Pad

odkY0ifa&mufonf/ Broca's Area \ Language Scratch Pad wGif a&mufvmaom toHtm½Hkudk

xyfumxyfum AP jzpfap&ef Pre Motor Cortex u ulnDay;onf/ ueOD;a&mufonfrSm
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Phonological Store odkYjzpf\/ Phonological Store wGif acwårQapmifhqdkif;um Looping

jzpfaejcif;? odkYr[kwf AP xyfumxyfum jzpfaejcif;cPonf aemufxyf0ifa&mufvmaom

toHrsm; ESifhwGJEdkif&ef apmifhqdkif;aejcif;jzpfonf/ toHrsm;wGJNyD;aomf Articulatory Loop okdY0if\/

Articulatory Loop onf Primary Auditory Cortex wGif&Sd\/ 4if; toHudk Primary

Auditory Cortex wGif xyfumxyfum Rehearsal vkyfum xdef;odrf; xm;onf/ toHtm½Hkrsm;\

Echoic Memory onf OD;aESmuf\ b,fbufjcrf;wGif&Sdonf/

Attention tm½HkjyKxm;rItm½HkjyKxm;rItm½HkjyKxm;rItm½HkjyKxm;rItm½HkjyKxm;rI

Attention ac: tm½HkjyKxm;rIudk PFC ESifh Thalamus wdkYyl;aygif;í jzpfay:aponf/

tm½Hkopfwpfckonf qdkif&mtm½HkwHcg;rS 0ifa&mufum Thalamus odkYa&mufonfESifh Thalamus

rSwpfqifh 4if;tm½HkESifhqdkif&m Cortex odkYa&mufum xdkrSwpfqifh PFC odkYa&mufonf/

0ifa&mufvmaom tm½Hkrsm;wGif r[EÅm½Hkjzpfaom tm½HkjzpfvQif Thalamus onf 4if;tm½Hkudk

qdkif&m Cortex odkY qufvuf AP jzpfapum aemufqHk; PFC odkYa&mufap\/ tu,fí

tm½Hkopfonf odkYr[kwf r[EÅm½Hktm½HkopfESifh wpfNydKifeuf 0ifa&mufvmaom tm½Hkrsm;onf

r[EÅm½Hkrjzpfygu r[EÅm½Hkjzpfaom tm½Hkonfom Thalamus udk AP jzpfaponfjzpfí

useftm½Hkrsm;onf Thalamus udkrausmfEdkif/ 0ifa&mufvmaom tm½Hkonf t[dy&dwÅm½Hk (6)

0DxdwdkY jzpfygu 4if;tm½Hkrsm;onf AP udkrjzpfapí Thalamus odkYra&mufEdkifacs/ tedrfhqHk;

tqifh y&dwÅm½Hk (6) 0Dxdonf Thalamus okdYjzwfausmfoGm;Edkifonf/

wpfNydKifeuf0ifa&mufvmaom tm½Hkrsm;wGif y&dwÅm½Hk (6) 0Dxd? r[EÅm½Hk (2) 0DxdESifh

twdr[EÅm½HkwdkYjzpfygu Thalamus onf twdr[EÅm½Hk jzpfonfhtm½Hktm; 4if;ESifhqdkif&m Cortex

odkYqufvufoGm;Ekdif&ef OD;pGmvrf;yGifh apayvdrfhrnf/ xdk twdr[EÅm½Hkonf tjriftm½Hkvnf;jzpfEdkif

ouJhodkY tMum;tm½Hkvnf; jzpfEdkifonf/ teHYtm½Hkvnf; jzpfEdkifonf/ txdtawGY tm½Hk odkYr[kwf

t&omtm½Hkvnf;jzpfEdkifayonf/ twdr[EÅm½Hkonf rnfonfh tm½Hkyifjzpfap Thalamus onf

AP Frequency jrifh&mtm½Hkjzpfonf/ twdr[EÅm½Hkjzpfonfhtm½HkESifhom OD;pGmtvkyfvkyfrnf

jzpfonf/ Thalamus onf ouf&Sdr[kwf/ 4if;onf 0ifa&mufvmaom AP Frequency

ay:wGifom rlwnfí tvkyfvkyfrnfjzpfonf/ AP Frequency jrifhaom tm½Hkonf ydkí

vsifjrefaomtvsifjzifh Thalamus odkYjzwfoef;rnfomjzpfonf/ þodkY AP Frequency jrifhaom

twdr[EÅm½Hkjzpfonfhtm½Hkonf OD;pGmjzwfoef;um qdkif&m Cortex rsm;tm;jzwfoef;í

Visuospatial Scratch Pad wGif NDA zGJYpnf;yHkjzpfay:a&muf&Sdjcif;udk orÜ#dpädKif;[kac:NyD; 4if;tm;



423

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

twdwfrS tvm;wltawGYtMuHKtm½Hkrsm;ESifh ,SOfxkd;pl;prf;jcif; (oEDÅ&P) udk qufwdkufjyKvkyfonf

jzpfí þjzpfpOfjzpfay:aecsdefwGif Thalamus onf rnfonfhtjcm;tm½HkudkrQ jzwfoef;apjcif;

r&Sdacs/

twdr[EÅm½Hk\ qdkif&m oEÅD&Pudpö? 0ka|mudpö? a,medaom reod um&? ta,medaom

reodum& ponfwdkYjzpf&rnfrsm; jzpfMuukefNyD;onfh aemufrS tjcm;tm½Hkopfwpfckudk

vufcHayonf/ xdkjzpfpOfonf wdkawmif; aomtcsdeftwGif; jzpfoGm;onfjzpfí Thalamus

u tm½Hkopfwpfckudk vTwfay;vdkufonfhaemufwGif tjcm;tm½Hkopfrsm; r0ifEdkifjzpfonfh tcsuf

onf rodombJ jzpfoGm;jcif;yifjzpf\/

xdkYaMumifh qdkif&myk*d¾KvfwdkYonf tawG;"r®m½Hk odkYr[kwf tjcm; twdr[EÅm½Hkjzpfaom

tm½Hkopfwpfckay:wGif &SdaeonfhtcsdefwGif ab;wGif ajymaeaomtoHrsm;? pum;rsm; rMum;

vdkufjcif;? rjrifvdkufjcif; ponfh tawGYtMuHKrsm; MuHK&jcif;jzpfonf/ odkYaomf aemufxyf0ifa&muf

vmaom tm½Hkopfrsm;onfvnf; twdr[EÅm½Hk odkYr[kwf twd0dblwm½Hkjzpfaom tm½Hkrsm;

jzpfygu yxrtm½Hkudk tvkyfvkyfírNyD;qHk;rDyif 'kwd,tm½kH (twdt[EÅm½Hk odkYr[kwf

twd0dblwm½Hk) udk xyfrHvufcHí qufvuf tvkyfvkyfjyefonf/ a&SUqifhaemufqifh 0ifa&muf

vmaom twdr[EÅm½Hk (2)ck odkYr[kwf (3)ck odkYr[kwf (4)ck wdkYjzifh wpfvSnfhpDtvkyfvkyfum

qdkif&m oEÅD&P ? 0ka|m? aZm ponfhvkyfief;rsm;udk qufvufjzpfay: apjcif;jzpfonf/

þokdY tm½HkwpfrsdK;ay:wGif PFC tvkyfvkyfaejcif;udk Attention [kac:onf/ Attention

udk jrefrmbmomjzifh tm½HkjyKxm;rI[kac:onf/ xdkYaMumifhtm½Hk jyKxm;jcif;udkjzpfapaom

vufonftaMumif;&if;rSm Thalamus r[kwf/ taMumif;t&if;trSefrSm tm½Hk\ jyif;tm;

jzpfaom twd r[EÅm½HkjzpfrI? r[EÅm½HkjzpfrI? twdy&dwÅm½HkjzpfrI? y&dwåm½HkjzpfrI odkYr[kwf

twd0dblwm½Hk? 0dblwm½HkjzpfrI? t0dblwm½Hk? twdt0dblwm½HkjzpfrI wdk Yyifjzpfonf/

tiftm;BuD;aom tm½HkaMumifh Attention ac: tm½HkjyKxm;rI jzpfay:\/ Thalamus \

vkyfief;onf a&mufvmaomtm½Hkopfudk qdkif&m Cortex rsm;odkY qufvufa&muf&Sd apjcif;om

jzpfonfudk owdjyK&efvdkonf/

Emotion ac: pdwfvIyf&Sm;rIac: pdwfvIyf&Sm;rIac: pdwfvIyf&Sm;rIac: pdwfvIyf&Sm;rIac: pdwfvIyf&Sm;rI

0ifa&mufvmaom tm½Hkopfonf Prefrontal Cortex (PFC) odkY a&mufí oEÅD&P

jzpfpOfwGif a,medaomreodum& rjzpfygu Orbitofrontal Prefrontal Cortex Action Potential

(ofPFC AP) jzpfvmrnfjzpfonf/ ofPFC AP jzpfay: jcif;onf 0ka|mjzpfjcif;jzpfNyD; xkd0ka|m
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AP aMumifh Amygdala wGif AP qufvufjzpfonf/ Amygdala wGif AP qufvufjzpfay:jcif;

onf aZmapm&ef vkyfief; udkpwifvdkufjcif;jzpfayonf/ þodkY ofPFC wGif AP jzpfay:NyDqdkvQif

pdwfvIyf &Sm;rIac: Emotion jzpfay:\/ pdwfvIyf&Sm;rIac: Emotion onf Attention ac:

tm½HkjyKxm;rIudk ydkí tm;aumif;aponf/ pdwfvIyf&Sm;rI jzpfay:NyD qdkvQifum,uH? 0pDuH?

raemuH topfrsm; jzpfay:rnf jzpfonf/

pdwfvIyf&Sm;rIjzpfay:vQif xdktm½Hkay:wGifom tm½HkjyKxm;onf/ xdktm½HkESifh rqdkifaom

tjcm;tm½Hkopfrsm;udk vufrcH[krqdkEdkif/ 0ifa&mufvmaom tm½Hkudk vufcH&jcif; odkYr[kwf

vufrcHjcif;onf rdrdwdkYtpdk;&aom jzpfpOfr[kwfacs/ 0ifa&mufvmaomtm½Hkonf tedrfhtqHk;

tqifh twdy&dwÅm½Hktm½Hkjzpfonfh tm½HkjzpfvQifyif rdrdu vufcHvdkonf? vufrcHvdkonf

r[kwfbJ tm&r®Pjzpfí 0ifa&mufvmonfyifjzpfonf/

pdwfvIyf&Sm;aecsdefwGif jzpfay:vmaom apwemjy|mef;rIrsm;\ axmufyHhrIjzifh um,uH?

0pDuH? raemuHtopfrsm; jzpfay:&ef vdktyfonfh tjcm;tm½Hkopfrsm;udk ydkíxufjrufpGm

tm½HkzGifhem;pGifhí vufcH&,lonf/ xdktm½HkjyKxm;&m tm½HkESifh rqdkifaom tm½Hkopfrsm;udkrl

Attention ray;? tm½HkjyKxm;rIr&Sdacs/

qJqdkjcif;cH&aomolwpfOD;onf qJqdkolrsm; jyefqJqdk&ef xdkqJqdkoltm; rsufpdzGifh

em;pGifhum tm½HkjyKxm;onfrsdK;udk qdkvdkonf/ xdkqJqdkjcif; cH&olonf ab;vlrsm;ajympum;

jzefajzpum;rsm;udk rMum;/ odkYaomf 4if;tm; qJqdkolxHrS ajymvmonfh toHESifhtjyKtrlrsm;udkrl

tm½HkjyKí &,laeonf/ þtcsdefumvwGif pdwfvIyf&Sm;rIonf Attention ac: tm½HkjyKrIudk

ydkrdktm; aumif;vmaponfudk xif&Sm;pGm awGY&rnf/ odkYaomftjcm;olrsm;\ azsmif;zs

ajymqdkrIrsm;tay:udkrl tm½HkjyKrIr&Sdacs/ odkYjzpfí pdwfvIyf&Sm;rIac: Emotion aMumifh tm½HkpdkufrI

rnfokdYjzpfay:onfudk em;vnfoabmayguf Ekdifaponf/

twdy&dwÅm½Hktwdy&dwÅm½Hktwdy&dwÅm½Hktwdy&dwÅm½Hktwdy&dwÅm½Hk

twdy&dwÅm½Hkonf aZmjzpfonftxd rjyif;xefvS/ r[EÅm½HkjzpfrSom aZmapmEdkifonf/

odkYaomf xyfumxyfum 0ifa&mufaeaom twdy&dwåm½Hk wdkYonf r[EÅm½HkjzpfvmEdkifonf/

Oyrm wpfMudrfqJqdkonfhtcg qJqdkaom toHtwdk;tus,f? trlt,mwdkYonf twdy&dwåm½Hk

(6)0Dxd twdkif;twm yrmPom &SdonfqdkygpdkY/ qJqdkjcif;cH&rIonf twdy&dwåm½Hk (6)0Dxd twdkif;

twmom&Sdí 0ka|mtxdjzpfaomfvnf; xdk0ka|m\ AP onf Hillock \ Threshold Potential

udk ausmfvGefEdkifapavmufatmif rjyif;xefí aZmapmjcif;rjzpf/ odkYaomf þodkYyif xyfum

xyfum? xyfumxyfum qufí qJqdkaevQif 4if;twdy&dwå½HkyrmP&Sdaom tm½Hkonf rlvu
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r[EÅm½Hk r[kwf? rjzpfaomfvnf; OD;aESmufwGif;wGif jzpfay:aom 0ka|m AP rsm;\ Frequency

onf wpfMudrfMum;&wdkif; ydkíydkíjrifhjrifhvmojzifh Amygdala wGif AP jzpf ay:ap&ef

vHkavmufonfh Frequency udka&mufonfhtcg aZmapmjcif; jzpfvmEdkifonf/ þodkYaZmapmNyD

qdkvQif xdktm½Hkonfvnf; twdy&dwåm½Hkr[kwfawmh/ r[EÅm½HkjzpfNyDjzpfonf/ r[EÅm½HkaMumifh

jzpfay:aom aZmonf vHkavmufatmif tiftm;BuD;rm;vmygu um,uH? 0pDuH? raemuH

topfwdkYjzpf&ef tajc taejzpfay:NyDjzpf\/

aZm[k rSwfom;xm;aom apwemjy|mef;rIonf wpfMudrfrQjzifh uHtopfrsm; jzpfrnf[k

rqdk/ tMudrfMudrfjzpfrS uHtopfrsm; jzpfay:&ef tajctaejynfhpHkonf[k rqdkEkdif/ aZm\

t&Sdeft[kefyrmP tMudrfa&wdkY tm;vHk;ay:wGif rlwnfrnf[k awGY&onf/

jyefvnfowd&í odkYr[kwf jyefvnfpdwful;&efvG,fulaom tm½HkwGJrsm;jyefvnfowd&í odkYr[kwf jyefvnfpdwful;&efvG,fulaom tm½HkwGJrsm;jyefvnfowd&í odkYr[kwf jyefvnfpdwful;&efvG,fulaom tm½HkwGJrsm;jyefvnfowd&í odkYr[kwf jyefvnfpdwful;&efvG,fulaom tm½HkwGJrsm;jyefvnfowd&í odkYr[kwf jyefvnfpdwful;&efvG,fulaom tm½HkwGJrsm;

awGYMuHKcJh&NyD;aom tm½Hkrsm;udk taMumif;wdkufí Hippocampus rS jyefvnfpdwful;onfh

tcg tawGYtMuHKrsm;wGif tm½Hkrsm;rsm;ygaom tm½HkOD;aqmif yg0ifaom tawGYtMuHKonf

jyefvnfpOf;pm;&,l&ef tvG,fulqHk;jzpfonf [kawGY&onf/ awGYMuHKpOfwGif tjriftm½Hk

wpfckwnf;? odkYr[kwf tMum;tm½Hk wpfckwnf;? tm½HkwpfrsdK;wnf; odkYr[kwf ESpfrsdK;wnf; jzpfygu

tm½Hk (5)rsdK; pvHk;yg0ifaomtawGYtMuHKavmuf jyefíowd&&ef rvG,fulacs/

tvG,fulqHk;owd&Edkifaom tawGYtMuHKwGif xl;jcm;aom (twdr[EÅm½Hk) rsm;

yg0ifavh&Sdonf/ tawGYtMuHKwpfckudk awGYMuHK&mwGif yg0ifaom tm½Hkrsm;onf twdy&dwåm½Hk

jzpf½HkrQomjzpfygu jyefvnftrSwf& pdwful;í pOfpm;vQifyif tao;pdwfrSwfrd&ef rvG,fulacs/

tawGYtMuHKwGif twdr[EÅm½Hk jzpfaom tm½Hkrsm;yg0ifygu vG,fulpGmyif tao;pdwf

rSwfrdEdkifonf/ wpfenf; qdk&aomf awGYMuHKpOfwGif Attention ac: tm½HkjyKxm;rI&Sdaom

tawGYtMuHK rsm;udk jyefvnfrSwfrdEkdifjcif;jzpfonf/ Attention ac: tm½HkjyKxm;rIudk EdI;aqmf

umjzpfay:apjcif;onf tiftm;aumif;aom twdr[EÅm½Hkjzpfonfh tm½Hkrsm;yifjzpfonf/

qdkif&myk*d¾Kvf\ pdwf0ifpm;rIudk qufvufjzpfay:apaom taMumif;w&m;onfvnf;

twdr[EÅm½Hkjzpfonfh tm½Hkrsm;yifjzpfonf/ tMuifyk*d¾KvfwpfOD;onf tm½Hkwpfckay:wGif

pGJvrf;um pdwf0ifpm;jcif; BuD;aeygu 4if;tm½Hkonf twdr[EÅm½Hk odkYr[kwf twd0dblwm½kHyif

jzpf&ayvdrfhrnf/ vlYcËmudk,f txl;ojzifh OD;aESmuf\ tvkyfvkyfyHkt& xkdyk*d¾Kvfu pdwf0ifpm;

jcif;r[kwf/ 0ifa&mufvmaom tm½Hk\ *kPfowåd jzpfonfh twdr[EÅm½Hkjzpfjcif;? odkYr[kwf

"r®m½HkwGif pOf;pm;jcif;jzpfygu twd0dblwm½Hk  jzpfjcif;aMumifhom qdkif&m yk*d¾Kvfonf xkdtm½Hk
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aemufodkY vdkufygaejcif;jzpfonf/ ykxkZOfyk*d¾Kvfonf tm½Hkrsm;\ zrf;pm;rIaemufokdY owdrJhpGmykxkZOfyk*d¾Kvfonf tm½Hkrsm;\ zrf;pm;rIaemufokdY owdrJhpGmykxkZOfyk*d¾Kvfonf tm½Hkrsm;\ zrf;pm;rIaemufokdY owdrJhpGmykxkZOfyk*d¾Kvfonf tm½Hkrsm;\ zrf;pm;rIaemufokdY owdrJhpGmykxkZOfyk*d¾Kvfonf tm½Hkrsm;\ zrf;pm;rIaemufokdY owdrJhpGm

waumufaumufvdkufaejcif;om jzpfonf/waumufaumufvdkufaejcif;om jzpfonf/waumufaumufvdkufaejcif;om jzpfonf/waumufaumufvdkufaejcif;om jzpfonf/waumufaumufvdkufaejcif;om jzpfonf/

tu,fíxdkyk*d¾Kvfonf 4if;tm½Hkudk &IjrifoHk;oyf&mwGifvnf;aumif;? qifjcifoHk;oyf&m

wGifvnf;aumif; y&rw¦w&m;trSefyifjzpfaom or®m'd|d jzifh ½IjrifoHk;oyfa0zefydkif;jcm;EdkifygvQif

0ifa&mufvmaomtm½Hkonf r[EÅm½kHjzpfonfhwdkif rjrJaom pGJrufp&mr[kwfaom tedpö½kyfwdkYom

jzpfonfudk ofPFC wGif a,medaomreodum& jzpfapEdkifygu Attention rjzpf ay:Edkifacs/

Attention jzpfay:jcif;onf avmuD vlYywf0ef;usifwGif omrefykxkZOf tjzpf

aexdkifpOfwGif aumif;pGm usef;rmcsrf;ompGm aexdkifEkdifa&;twGuf r&Sdrjzpfvdktyfonf/

avmukwå&me,fy,fwGifvnf; Attention udk vdktyf aeayao;onf/ odkY&mwGif Attention

udk tqdyftawmufr&Sdaom tm½Hkwpfck ay:wGifomxm;í tjcm;tm½Hkrsm;0ifa&mufvmrIudk

csdK;EdSrfumuG,fxm;&ef omjzpfonf/ 0ifavxGufavay:wGif Attention udk pl;pdkufxm;um

þtm½Hkrsm;udk wm;qD;jcif;jzifh pdwf\pkpnf;rI Concentration udk tm;aumif;vmap&ef

MudK;yrf;tm;xkwf&mwGif Attention udkay;onf/ þodkY avmukwå&me,f y,fwGif Attention

jzpfay:ap&eftwGuf t&Sdtwdkif; t"r®MudK;pm;í Attention ac:tm½HkjyKxm;rI wnfaqmufjcif;onf

yifyef;BuD;ayvdrfhrnf/ odkYaomf tm;aumif;aom Attention wnfaqmufEdkif&ef "r®m½Hkac: tajccH

todtajccHtawG;onf twd0dblwm½Hk jzpfap&efvdkonf/

twd0dblwm½HkqdkonfrSm pdwftawG;udk aphaqmfay;aom tm½Hkudk qdkvdkonf/

4if;tm½Hkonf tm½Hk (5)yg;tjzpf yOö'Gg&ac: tm½HkwHcg;0ifaygufrsm;rS 0ifvmaom tm½Hkrsm;u

wdkuf½dkufjzpfay:apaom AP r[kwf/ tm½Hk ig;yg;wdkYonf 0ifayguftoD;oD;rS 0ifa&mufMuum

qdkif&mtm½Hkjyif;tm; ay:wGifrlwnfí qdkif&m Cortex rsm; a&&SnfrSwfÓPfrsm;wGif NDA zGJYpnf;

jzpfay:um wnf&SdaeMu\/ xdktm½Hk (5)yg;xJrS tiftm;aumif;aom twdr[EÅm½Hk tm½HkwdkYonf

twdwfumvwGif awGYMuHKrSwfom;cJhaom tm½Hkrsm;jzpfaomfvnf; ypöKyÜefwGif taMumif;

wdkufqdkifonfhtcg (Hippocampus odkY 0ifvmaom ypöKyÜef r[EÅm½Hk wpfckckonf 4if;twdwf

r[EÅm½Hk wpfckck jzpfcJhzl;? yg0ifcJhzl;? qufpyfcJhzl;ygu) Hippocampus wGif AP jzpfay:um

qkdif&m a&&Snf rSwfÓPfrS ul;í tawG;tjzpf "r®m½Hktjzpf jyefvnfjzpfay:vmonf/ tajccH

tm½Hkonf twdr[EÅm½HkjzpfaomaMumifh jyefvnfxGufay:vmaom AP onfvnf; High

Frequency yif jyefvnfjzpfay:ayrnf/ xdkYaMumifh Hippocampus wGif Frequency jrifhpGm

jyefí xGufay:vmaom 4if;tawG;"r®m½Hkonf omrefxif&Sm;aom 0dblwm½Hkr[kwfbJ tm;aumif;pGm

xif&Sm;aom twd0dblwm½Hk jzpfawmhonf/ twd0dblwm½Hkjzpfaom tawG;"r®m½Hkonf Attention
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tm½HkjyK xm;rI (0dwuf) vkyfief; atmifjrifap&ef r&Sdrjzpfvdktyfaom tajccHtm½Hk jzpfonf/

xdktajccHtm½Hkudk OD;pGmwnfaqmufNyD;vQif 0dwufvkyfief; vG,ful acsmarGYvmrnfjzpfonfudk

owdjyK&efvdkonf/ twd0dblwm½Hkjzpfaom tajccH"r®m½Hkudk wnfaqmufír&rD odkYr[kwf

rwnfaqmufrdbJ 0dwufvkyfief;udk MudK;yrf;vQif 0D&d,tusdK;om cHpm;&rnfaocsmaomfvnf;

Attention ac: tm½HkjyKxm;Edkifjcif; tiftm;jyif;tm; (Concentration)rjzpfay:Edkifí 0dwuf

vkyfief;atmifjrifvmap&ef tawmfyifcufcJayvdrfhrnf/ 0dwufvkyfief; atmifjrifaprnfh

taMumif;w&m;onf (0ifoufxGufouf? 0ifavxGufav udktm½HkjyKxm;Edkif&ef Attention

udkjzpfay:aponfh twd0dblwm½Hkjzpfvm ap&eftaMumif;w&m;onf) a&&SnfrSwfÓPfrsm;wGif

zGJYpnf;jzpfay:aeaom qdkif&m twdr[EÅm½Hkjzpfonfh tm½Hkig;yg;rS tm½Hkrsm;jzpfonf/

aemufxyf0ifvmaom ypöKyÜeftm½Hkrsm;wGif taMumif;wdkufqdkifí tvm;wl twdr[EÅm½Hk

tm½Hkrsm; yg0ifcJhvQif a&&SnfrSwfÓPfwGif;&Sdaeaom twdr[EÅm½Hktwdwftm½Hkrsm;onf

Hippocampus wGif AP jzpfí jyefvnf a&muf&Sdvmawmhonf/ þwpfMudrfwGif 4if;twdr[EÅm½Hk

tm½HkwdkYonf tm½Hkig;yg;tjzpf 0ifvmjcif;r[kwfawmh/ twdwftm½Hkrsm;tjzpfom 0ifvm

jcif;jzpfonfudk owdjyK&efvdkonf/ xdkodkY Hippocampus wGif AP jzpfay:um twdr[EÅm½Hkrsm;

jyefvnfjzpfay:vQif "r®m½Hkac: tawG;jzpfay:vmawmhonf/ tawG;pdwful;qdkonfrSm

Hippocampus &Sd AP onfpdwfjzpfí xdkpdwfonf Hippocampus odkY qdkif&ma&&SnfrSwfÓPf

Cortex rsm;toD;oD;rS ul;vmonfudk taMumif;jyKí pdwful;[k ac:qdkonf/ xdkul;vmaom

pdwfac: pdwful;onf Hippocampus wGif jzpfay:onf/

aq;ynmavmuwGif Henry Gustav Molaison ac: HM onf 4if;cH pm;&aom

twufa0'emaMumifh Hippocampus ESpfjcrf;pvHk; cGJpdwfz,fxkwf xm;&oljzpfonf/ HM wGif

tawG;rjzpfay:? "r®m½Hkrjzpfay:onfudk awGY&onf/ HM wGif tm½Hktopf0ifvmonfhtcg

Hippocampus r&Sdawmhí 4if;rcGJpdwfrD&&Sdxm;aom tawGYtMuHK tm½Hka[mif;rsm;onf

Hippocampus xHodkY ul;vmEkdifjcif;r&Sdonfudk awGY&onf/ a&&SnfrSwfÓPfwGif&Sdaom tm½Hk

wdkYonf AP jzpfum (pdwfjzpfum) Hippocampus odkY ul;vmEkdifjcif;r&Sdawmh onfudkawGY&onf/

4if; AP wdkY Duplicate ul;vmjcif;udk vufcHay;&rnfh Hippocampus r&Sdawmhí pdwfwdkYonf

ul;vmjcif;rjzpfawmh/ pdwful;jcif; rjzpfawmh/ "r®m½Hkrjzpfawmhacs/

,ciftwdwfumvwGif MuHKawGYcJhzl;aom tm½Hk (5)yg;\ twd r[EÅm½Hk? r[EÅm½Hk?

twdy&dwåm½Hk? y&dwåm½Hk jzpfrIrsm;tay:wGif tajccHí Hippocampus odkY 4if;tm½Hka[mif;

rsm;onf AP jzpfíul;vmonfhtcg twd 0dblwm½Hk? 0dblwm½Hk? t0dblwm½Hk? twdt0dblwm½Hkrsm;
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tjzpf toGif,lum Hippocampus wGif ul;vmaom pdwfodkYr[kwf pdwful; "r®m½Hkrsm; jzpfay:

vmMuonf/ Hippocampus wGif twd0dblwm½Hktjzpf toGif,lí ul;vmaom pdwf (Action

Potential)onf BuD;rm;aom Attention ac: tm½HkjyKrIudk jzpfay: aponf/ ul;vmaompdwf

odkYr[kwf pdwful;onf twd0dblwm½HkjzpfNyD qdkygu "r®m½HkwGif Attention aumif;pGm&jcif;onf

txl;MudK;yrf;&efrvdkbJjzpfay:onf/ taMumif;w&m;udk &&Sdxm;NyDjzpfí Attention

aumif;pGm&jcif; tusdK;w&m; jzpfudkjzpf&rnfudk ,HkMunf&efvdkonf/ tusdK;w&m;omjzpfaom

Attention &&Sda&;udkom ZGwft"r®MudK;yrf;aeygu yifyef;rIBuD;ayvdrfhrnf/ t&m&monf

taMumif;w&m;r&SdbJ rjzpfay:Edkifonfudk owdjyK&efvdkonf/ vdkcsifawmifhwaom

tusdK;w&m;udk &&Sdap&ef 4if;udkjzpfay:aprnfh taMumif; w&m;udkzefwD;&efomjzpfonf/ odkYjzpfí

taMumif;w&m;jzpfaom a&S;OD;tm½Hk ig;yg;wGif 0dwuf pdwftm½Hkpl;pdkufpkpnf;rIudk aumif;pGm

taxmuf tyHhjzpfaprnfh twdr[EÅm½kHkjzpfonfh tajccHtm½kH (Primary Senses) rsm;udk

&,l&rnf/ xdktwdr[EÅm½HktajccHtm½Hk? OyrmqdkvQif tokbur®|mef; ½IusifhonfqdkygpdkY/

tokb½kyfwdk Y\ tjrifrwifhw,frIonf twd[rEÅm½Hk jzpfaom tjriftm½Hkjzpfonf/

4if;tokb½kyfwdkY\ rwifhw,frIwdkY\ jrifuGif;rsm;onf qdkif&myk*d¾KvfwdkY\ a&&SnfrSwfÓPf (Visual

Cortex) wGif NDA zGJYpnf;jzpfay:um &Sdaernfjzpfonf/ xdkyk*d¾Kvfonf 0dyóemtm;xkwfonfh

tcg xdktokb½kyfwdkY\ rwifhw,frIrsm;onf 4if;\ Hippocampus odkY twd0dblwm½Hk

"r®m½Hkrsm;tjzpf 0ifa&mufvmMuonf/ þodkY raem'Gg&jzpfaom Hippocampus rS0ifa&muf

vmonfh "r®m½Hkonf raem'Gg&m0ZÆef;Xme[k qdkEkdifaom Hippocampus wGifjzpfay:onf/ AP

jzpfNyD;vQif aZmtjzpful;ajymif;um uHtopfrsm;udk jzpfaponf/ xdkuHtopfonf rwifhw,faom

tokb½kyf wdkYudk ESvHk;oGif;rSwf,lum pufqkyfzG,f&m b0oHo&mrS vGwfuif;ap&ef tmemyge

0dyóemvkyfief;udkvkyf&mwGif BuD;rm;aom Attention ac: tm½HkjyKxm;rI (0dwufjzpfay:rI)udk

atmifjrif&ef vkyfudkifjcif;jzpfvmonf/ tokb½kyfwdk Y\ twdr[EÅm½HkrS &&Sdvmaom

twd0dblwm½Hk "r®m½Hkonf tiftm;BuD;aom aZmudk jzpfay:aponf/ tiftm;MuD;aomaZmaMumifh

0dwuf jzpfrIudk &,l&mwGif wnfNidrfaom Attention pdwftm½HkjyKxm;rIrS uspfvspfonfh pdwfpkpnf;rI

(Concentration) udk&,lEdkifonf/ twdr[EÅm½Hk onf twd0dblwm½Hkjzpfap&ef taxmuftyHh

ay;onf/ twd0dblwm½Hku BuD;rm;aom aZmudkjzpfaponf/ tiftm;BuD;aomaZmonf

wnfNidrfaom tm½HkjyKrIudk jzpfaponf/ Hippocampus odkY qufum qufum0ifa&mufvmaom

twd0dblwm½Hkrsm;onf pOfqufrjywfaom aZmrsm;udk jzpfay:aeaponf/ pOfqufrjywf

jzpfay:aeaom aZmrsm;onf "r®m½HkwGif tm½HkjyKxm;rI 0dwufjzpfay:aeap&ef pOfqufrjywf

axmufyHhay;xm;onf/
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aZmonfvnf; 4if;\ taMumif;w&m;jzpfaom twd0dblwm½Hk csKyfNidrf;vQif 4if;aZmonf

vnf; csKyfNidrf;rnfjzpfonf/ aZmwdkYonfvnf; jzpfay:vdkuf csKyfNidrf;vdkufyifjzpfonf[k

,lqEkdifonf/ aemufaZm jzpfay:onfESifh a&SUaZmcsKyfNidrf;aom AP \ oabmw&m;jzpfonf/

xdkYaMumifh aZmrsm;udk qufumqufum &Sdaeap&ef twd0dblwm½Hk\ wGef;tm;onf tiftm;

&Sd&efvdktyfonf/ xdktwd0dblwm½Hkudk jzpfay:aprnfh twdr[EÅm½Hkonfvnf; tiftm;BuD;&ef

vdktyfonf/ xdkYaMumifh tokbur®|mef;jzpfap? ur®|mef; (40) rS rnfonfhur®|mef;jzpfap

&,l&mwGif jyif;xefonfhMudK;yrf;rI 0D&d,tm; pdkufEdkif&ef ta&;BuD;vmonf/ ur®|mef;

tm;aumif;avav 0dwufjzpfvm&ef vG,fulavjzpfonf/ ur®|mef;tm;aumif;avav

0dyóemvkyfief;vkyf&mwGif aumif;pGmtaxmuftuljyKavavjzpfonf/ odk YrSom

0dwufuif;aom 0dpm&tqifhodkY ul;ajymif;wdk;wufEdkifrnfjzpfonf/

Thought  pdwful;jcif;pdwful;jcif;pdwful;jcif;pdwful;jcif;pdwful;jcif;

pdwfonf Neuron rsm;wGif  jzpfay:aom "mwkvQyfppfajymif;vJrI Action Potential

(AP) aMumifhjzpfay:onfh "mwfvdkufcHpm;&onfha0'em jzpfay:rI (Sensation) jzpfonf/

xdk YaMumifh AP aMumifhjzpfaompdwfcHpm;rIonf pdwfjzpfonfudk &nfnTef;í AP onf

pdwfudkjzpfapaomt&mjzpfonf[k ,lqEkdifonf/  AP bmhaMumifhjzpf&oenf;/ AP onf

0ifa&mufvmaom tm½Hkig;yg;aMumifhjzpf&onf/ tm½Hk (5)yg;rS wpfyg;yg;aMumifhjzpf&onfh AP

aMumifh NDA zGJYpnf;yHkjzpfay:um cHpm;&aom a0'emudk 0Dxdpdwf[kac:onf/ AP jzpfay: &ef

tajccHonf Resting Membrane Potential (RMP) jzpfonf/ RMP onf Neuron twGif;ESihf

Axon wGif;wGif tpOfoifh&SdaeNyDjzpfonf/ Nidrfoufaom yifv,fork'́&ma&jyifuJhodkYjzpfaom

RMP ay:wGif vdIif;wHydk;rsm; MuGvmonfESifhwlaom AP jzpfay:vm\/ AP vdIif;wHydk;onf

r[mork'́&m \ a&rsufESmjyifrSyif MuGwufjcif;jzpfouJhokdY AP onf RMP \ Nidrfoufaom

"mwkvQyfppfNidrfay:wGif tajcjyKí pwifum MuGwufvmjcif;jzpfonf/ r[mork'´&m

a&rsufESmjyifr&SdbJ vdIif;wHydk;MuG&ef rjzpfEdkifouJhodkY RMP ac: b0ifpdwf r&SdvQif AP ac: 0Dxd

rjzpfay:Edkif/ vdIif;wHydk;onf ork'́&ma&jyifxufjrifhaomfvnf; 4if;vdIif;wHydk;onf ork'́&m

a&jyifomjzpfonf/ 0Dxdpdwfrsm;onf MuGwufaeaom pdwfrsm;jzpfaomfvnf; 4if;wdkYonf

"mwkvQyfppfyif jzpfonf/ RMP ac: b0ifpdwfonfvnf; "mwkvQyfppf aMumifhjzpfay:aom

cHpm;rIa0'em yifjzpfonf/ tvGefao;i,faom tiftm;om&Sdí rod& avmufatmifom

cHpm;&jcif;aMumifh rodomjcif;jzpfonf/ b0ifpdwfac: tajccHvQyfppf"mwk "mwfvdkufrI
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"mwfatmif;rIjzpfpOf aMumifhjzpfaom a0'em cHrIudk pkwdpdwfus a&mufonfhtcsdefwGifrS odompGm

odvdkufEdkifvdrfhrnf[k tEkrme oabmjzifh qifjcifEdkifayonf/ þcHpm;csufudk odvdkuf&onfh

tcsdef (pkwdcsdef) wGif jyefvnfazmufonfcsajymjyEdkifonfh tiftm;pGrf;&nf r&Sdawmhíom

vufawGYrMuHKrodEdkifao;jcif;jzpfonf/

þodkYjzifh jyifytm½Hkrsm;onf 'Gg&aygufrsm;rS 0ifa&mufvmonfhtcg RMP udk tajccHí

vIdif;wHydk; AP rsm; jzpfay:vmMu&onf/ xdk AP rsm;aMumifh vQyfppf"mwfvdkufcH&jcif;

a0'emcHpm;rIrsm;onf 'Gg&ayguftvdkuf bmomjyefcHpm;rIrsm; uGmjcm;ukefonf/ pu©K'Gg&rS

0ifa&mufvmaom tm½Hkonf AP udkjzpfay:apum 4if;aMumifhjzpfaom NDA zGJYpnf;yHkwGif

vQyfppf"mwfvdkuf cH&onfh cHpm;rI a0'emudk jrifjcif;[k bmomjyefcHpm;onfrSm xdk "mwfvdkuf

jcif;cH&rI a0'emudk ynwfwifjcif;omjzpfonf/ tavmu [kac:aom tvif;rsm;avav

AP Frequency jrifhavavjzpfonf/ AP Frequency taeawmfcefYwGif cHpm;rIa0'emudk

jrifjcif;[lí cHpm;&ef tqifajyaomfvnf; pu©K'Gg&odkY 0ifa&mufvmaom tmavmutrIef

rsm;onf yrmPrsm;jym;vmygu AP \ Freqeuncy jrifhwufrIaMumifh ydkí pdyfpdyf"mwfvdkuf

cH&aomtcgrSom jrifjcif;[kynwfwifxm;aom ½lyg½HkaMumifhjzpfonfh NDA zGJYpnf;yHkjzpfay:

&mwGif "mwfvdkufcH&onfh cHpm;rI a0'emonf a0'emtjzpf xif&Sm;vmawmhonf/ Oyrm -

vif;xdefaeaom "mwfrD;udk pu©K'Gg&wGif Munfhapygu jyif;xefaom "mwfvdkufrIa0'emudk

pl;&SpGm odomcHpm;&rnf jzpfonf/ yHkrSeftmavmu yrmPwGif a0'emjzpfae onfrSm rxif&Sm;

ray:vGif/ xdkYaMumifh xdka0'em cHpm;rIay:wGif om,m aeEdkifMuayonf/ xkdom,mrIrsm;rS

avmbjzpfay:vmay\/

jrifjriforQonf cHpm;rIa0'emrsm;jzpfonf/ 4if;tjriftm½HkwdkYudk Visual Cortex wGif

Reference tjzpf NDA zGJYpnf;yHkjzifh rSwfwrf;wifxm;\/ tm½Hkopfrsm;0ifa&mufvmonfhtcg

tm½Hkopfrsm;onf PFC odkYa&muf\/ PFC odkYa&mufvQif Hippocampus onf 4if;tjriftm½Hk

ESifhqdkif&m tm½Hkrsm;udk Visual Cortex rS ul;,lonf/ tm½Hkta[mif;rsm;udk ul;,ljcif;onf

pdwful;jcif;jzpfonf/ tm½Hkta[mif;rsm;udk tajccHí xyfrHawG;awmjcif;onfvnf;

pdwful;jcif;jzpfonf/ pdwful;jcif;onf a&&SnfrSwfÓPfrsm;wGif&Sdaom AP udk Hippocampus

odkYul;,ljcif;jzpfonf/ AP onf pdwfcHpm;rIa0'emudk jzpfapaomtaMumif;w&m; jzpfonf/

odkYjzpfí AP udk ul;,ljcif;onf cHpm;rIa0'em udkul;,ljcif;jzpfonf/ cHpm;rIa0'emonf pdwfjzpfí

pdwfudk ul;,ljcif; jzpfonf/ a&&SnfrSwfÓPfrS pdwfudk Hippocampus odkYul;,ljcif;udk pdwful;jcif;

[kac:onf/
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Working Memory tvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPftvkyfvkyf&mrSwfÓPf

tvkyfvkyf&mrSwfÓPfonf Prefrontal Lobe jzpfonf/ Prefrontal Cortex (PFC)

[kvnf;oHk;onf/ tm½Hkopf0ifa&mufvmvQif Language Scratch Pad ac: Broca's Area

wGif;&Sd ae&mESifh Visuospatial Scratch Pad ac: vuf,mbufOD;aESmufjcrf;&Sd Parietal Lobe

&Sd tjriftm½Hkrsm;wpfaxmuf em;&mae&mwdkYrSwpfqifh 4if;tm½Hkopf\ yHk&dyfESifhtoHrsm;udk

Dorsolateral Prefrontal Cortex (dlPFC) wGif vdktyfonfh umvtxd xdef;odrf;xm;Edkif&ef

tzefzeftxyfxyf AP jzpfay: aeapjcif;jzifh wnf&Sdaeaponf/ wpfNydKifwnf;wGif Hippocampus

onf xdktm½HkopfESifh tvm;wltm½Hka[mif; odkYr[kwf xdktm½HkopfuJhodk Yaom qifwl

tm½Hkrsm;yg0ifonfh tawGYtMuHKa[mif;rsm;udk qdkif&m a&&SnfrSwfÓPftoD;oD;rS ul;,lum

dlPFC &Sd ypöKyÜeftm½HkopfESifh EdIif;,SOfpl;prf;&ef dlPFC wGif AP jzpfay:onf/ þvkyfief;rsm;onf

tvkyf vkyf&mrSwfÓPf[kac:aom dlPFC twGif;wGif jzpfay:aomvkyfief;rsm; jzpfonf/

4if;jzpfpOfudk &nfnTef;í dlPFC udk Working Memory ac: tvkyfvkyf&m rSwfÓPf[k

ac:jcif;jzpfonf/ dlPFC wGif oEÅD&Pvkyfief;? 0ka|mvkyfief;rsm;udk vkyfudkifaepOfwGif xdktm½Hkopf

xdef;odrf;odkrSD; rSwfom;xm;í tvkyfvkyfaomrSwfÓPf[kac:qdkjcif;jzpfonf/

tm½Hkopf0ifa&mufvmaomtcg Cortex rsm;rSwpfqifh dlPFC okdY ay;ydkY&mwGif Language

Scratch Pad ESifh Visuospatial Scratch Pad wdkYcHí ay;ydkYonf/ 4if;wdkYrS ywfvnf AP

jzpfay:apum dlPFC odkYa&mufaponf/ þtm½Hktopfudk dlPFC uvufcH&&Sdjcif;udk

ygVdbmomjzifh orÜ#dpädKif;[k ac:qdkonf/ þodkYtm½Hkopfudk vufcH&mwGifjzpfay:aom AP

rsm;onf dlPFC twGif;&Sd qdkif&m,m,D NDA rsm;wGif vQyfppf"mwfvdkufcH&rIa0'em cHpm;rI

&&Sdjzpfay: aponf/ þa0'em cHpm;rIaMumifh odaejcif; ( Consciousness ) jzpfay:\/

þodkYtm½Hkopfudk vufcH&mwGif jzpfay:aom a0'emcHpm;rIudk orÜ#dpädKif;[k ac:onf/ orÜ#dpädKif;

pdwfonf Parietal Lobe \ Visuospatial Scratch Pad wGif jzpfay:onf/ Dorsolateral

Prefrontal Cortex onf Working Memory ac: tvkyfvkyf&m rSwfÓPfjzpfonf/

Hippocampus odkYr[kwf tm½Hkopf0ifa&mufjcif;odkYr[kwf tm½Hkopf0ifa&mufjcif;odkYr[kwf tm½Hkopf0ifa&mufjcif;odkYr[kwf tm½Hkopf0ifa&mufjcif;odkYr[kwf tm½Hkopf0ifa&mufjcif;

Hippocampus onf 4if;ESifhuyfvsufwGif Entorhinal Cortex ESifh qufoG,fvsuf&Sdonf/

Entorhinal Cortex onf Sensory Cortex tm;vHk;ESifh csdwfqufaeonf/ Hippocampus

onf Entorhinal Cortex rSwpfqifh tm½Hk opfrsm;udk vufcH&&Sdonf/ þuJhodkY vufcH&&Sdaom

tm½Hkopfrsm;aMumifh Hippocampus wGif AP jzpfay:um 4if; AP rsm;onf qdkif&m Cortex
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rsm;&Sd tvm;wltm½Hka[mif;rsm;ukd oGm;a&muful;,l&mwGifoHk;onf/ aemufwpfenf; rSm dlPFC

wGif EdIfif;,SOfpl;prf;NyD;onfhtcg dlPFC wGif a&muf&Sdaom ypöKyÜeftm½Hkopf\ AP onf

Hippocampus okdYyif xyfrH0ifa&mufonf/ xdkodkY0ifa&mufaom tm½Hkopf AP aMumifh

Hippocampus wGif tm½Hkopfudk udk,fpm;jyKonfh NDA rsm;zGJYpnf;jzpfay:onf/

Lateral Prefrontal Cortex

Lateral Prefrontal Cortex wGif ypöKyÜeftm½HkESifh twdwftm½Hk rsm;udk EdIif;,SOfpl;prf;onf/

Pre Motor Cortex

½dk;&Sif;aomvIyf&Sm;rIrsm;twGuf Pre Motor Cortex wGif jyifqifonf/

Pre Motor Cortex Extended Area

½IyfaxG;aomvIyf&Sm;rIrsm; aqmif&Guf&ef Pre Motor Cortex Extended Area u

tao;pdwfpDrHonf/

Dorsolateral Prefrontal Cotex

Dorsolateral Prefrontal Cortex onf ypöKyÜeftm½HkESifh twdwftm½Hkrsm;? Polyversal

Truth rsm;tm;vHk;udk ocFsmenf;jzifh aygif;pyfay;onf/ aemufqHk;&v'fonf Resultant AP

jzpfay:jcif; odkYr[kwf Resultant AP rjzpfay:jcif;wdkYjzpfonf/

Superior Temporal Sulcus

Superior Temporal Sulcus onf udef;*Pef;rsm;udk pdwful;wGif azmfay; wGufcsuf

ay;onfhvkyfief; vkyfudkifonf/

Mid Frontal Area

Mid Frontal Area onf *Pef;rSm;oGm;onfudk odomapaomae&m jzpfonf/
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tcef; (8)

ypö,eda'ó y|mef;ygVdawmftm; odyÜH½IaxmifhrS
o'g̈MunfndKjcif;

a[wkypöa,mwd

a[wl a[wkorÜ,kwåumeH "r®meH? wHork|memeOö ½lygeH? a[wk ypöa,e ypöa,m/

a[wkypöa,mwd teuf

a[wl a[wktaMumif;&if;cH a&aomufjrpf tjrpf(6)yg;jzpfaom avmb a'go? arm[?

tavmb? ta'go? tarm[wdkYESifh 4if; (6)yg;ESifhtwl ,SOfwGJvsufjzpfay:aom obm0

jzpfpOfrsm;? xdkteuf (6)yg;wdkYudk taMumif;jyKí jzpfay:vmaom ½kyf0w¦Krsm;onf ukokdvfuH

tukodkvfuH uHtopfwdkY jzpfay:aponfh taMumif;w&m;rsm;jzpfonf/

vlYywf0ef;usif&Sd tm½Hk(5)yg;onf vlwdkYtwGuf rDSNirf;&m csnfwdkifrsm;jzpfvmonf/

xdkcsnfwdkifowfrSwfcsufrsm;onf arQmfvifhcsuf? arQmfrSef;csuf? &vdkonfhyrmP? &EdkifonfhyrmP?

&&rnfhyrmPrsm;jzpfMuonf/ 0ifa&mufvmaom tm½Hkrsm;onf &SdESifhaeNyD;aom arQmfvifhcsufrsm;

xufydkí &aponf jzpfap? avsmhenf;í&aponfjzpfap pdwfvIyf&Sm;rIudk jzpfap\/ pdwfvIyf&Sm;

rIonf avmbudkjzpfay:apaom taMumif;w&m;jzpfonf/ xdkpdwfvIyf&Sm;rIudk acszsufEdkif?

xdef;odrf;EdkifvQif avmbrjzpfEdkif/ xdkpdwfvIyf&Sm;rIudk xdef;ausmif;Edkifjcif;r&Sdí avmbjzpfay:

vmvQif apwemjy|mef;jcif; ocFg&jyKjyifjcif;rsm;aemuf a'goudkyg yl;wGJí qufumjzpfay:

aponf/

pdwfvIyf&Sm;rIudk acszsufEdkifjcif;udk vkyfudkifEkdifpGrf;&Sdolonf tarm[ ac: rSefuefaom

odjcif;jzpfonf/ rSefuefaomodrIonf avmbudk rjzpfapEdkif/ rSefuefaomodrIr&Sdjcif;udk

arm[[kac:onf/ odkYjzpfí avmb a'goonf arm[ESifhwGJíaeonf/ avmbjzpfay:vmonfh

tcg arm[ jzpfaevQif a'goqufíjzpfay:onf/

tu,fí pdwfvIyf&Sm;rI&Sdí avmbjzpfay:aomfvnf; rSefuefaom odrI[kac:aom

tarm[ &SdcJhygvQif xdkavmbonf ausysufum tavmb tjzpfodkYa&muf\/ tavmb
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jzpfaomaMumifh a'gojzpfay:&ef taMumif;&if; csKyfNidrf;onf/ xdkYaMumifh a'gorjzpfay:Edkifawmh/

a'gorjzpfay:jcif;udk ta'go[kac:onf/ xdkYaMumifh tavmb? ta'go? tarm[ wdkYonf

wGJvsuf tvkyfvkyfMu\/

avmb? a'go? arm[ twGJonf tukodkvfuHrsm;udk uHtopftjzpf jzpfay:ap\/

tavmb? ta'go? tarm[twGJonf ukodkvfuHrsm;udk uHtopftjzpf jzpfay:apEdkif ouJhodkY

Mud,mAsmuwuHudkvnf; jzpfapEkdifonf/ xdkYaMumifhxkd ukokdvfuH? tukodkvfuH uHtopfrsm;udk

jzpfay:apaom taMumif;w&m;rsm;onf avmb? a'go? arm[? tavmb? ta'go? tarm[

wdkYjzpfMuonf/

a[wkypöa,m\ teufudk odyÜH½IaxmifhrS em;vnfjcif;

vlYywf0ef;usif&Sd tm½Hk (5)yg;onf vlwdkY\ OD;aESmufwGif;&Sd qdkif&m rSwfÓPfae&mrsm;wGif

Neuron, Dendrite, Axon (NDA) zGJYpnf;yHk rsm;tjzpf jzpfwnfum &SdaeMu\/ xdk NDA

zGJYpnf;yHkrsm;onf qdkif&myk*d ¾Kvfrsm;\ Reference rsm;jzpfvmonf/ Reference onf

arQmfrSef;csufjzpfvmonf/ Reference onf Threshold Level jzpfvmonf/ þ Threshold

Level xufydkí 0ifa&mufvmonfh tm½Hkonfvnf;aumif;? avsmhí0ifa&mufvmonfh tm½Hk

onfvnf;aumif; qdkif&myk*d¾KvfwGif pdwfvIyf&Sm;rI jzpfay:aponf/ Reference rsm;onf

a&&SnfrSwfÓPfwGif&SdMuNyD; ypöKyÜeftm½Hk0ifa&mufvmonfh tcg Dosolateral Prefrontal Cortex

(dlPFC) wGif ypöKyÜefESifhtwdwf tvm;wltm½Hkrsm; ,SOfxdk;pl;prf;Muonf/ wpfxyfwnf;wlnDvQif

Resultant Action Potential onf oknjzpfonf/ PFC wGif Dorsolateral Prefrontal Cortex

(dlPFC), Ventromedial Prefrontal Cortex (VmPFC) ESifh Orbitofrontal Prefrontal Cortex

(ofPFC) [lí tvkyfvkyfaom rSwfÓPf (3)ae&m&Sd\/ dlPFC onf txufydkif;usNyD; VmPFC

ESifh ofPFC wdkYonf PFC \ atmufbuf twGif;ydkif;wGif vmPFC &Sdonf/ atmufbuf

tjyifydkif;wGif ofPFC onf uyfvsufwnf&Sdaeonf/ Resultant AP rsm;onf ofPFC wGif

jzpfay:um vmPFC onf Resultant AP udk Amygdala odkYa&mufapum AP xyfrHjzpfap

onf/ ypöKyÜefESifhtwdwf tvm;wltm½Hkrsm; EdIif;,SOfpl;prf;Muonfhtcg tm½Hkrsm;aMumifh

jzpfay:aom Action Potential (AP)yrmPonf Frequency wlnDvQifausysufum Resultant

AP oknjzpfonf/ Resultant AP oknjzpfvQif qdkif&myk*d¾Kvfonf auseyfonfvnf;r[kwf?
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rauseyfonfvnf;r[kwf/ arQmfvifharQmfrSef;xm;onfhtwdkif; Reference twdkif;jzpfvmí

4if;ypöKyÜef tm½HkESifhywfoufí uHtopfrsm;jzpfay:jcif;r&Sd/ um,uH? 0pDuH? raemuH jzpfrIr&Sd/

aejrJyifjzpf\/

tu,fí ypöKyÜeftm½Hkonf twdwftm½Hkxufydkí tm;aumif;cJhvQif odkYr[kwf

tm;aysmhcJhvQif ofPFC \ wpfae&m&mwGif Resultant AP jzpfay:onf/ xdk AP onf

avmbpdwfjzpfonf/ xdk Resultant AP aMumifh jzpfaom vQyfppf"mwfvdkufcH&rIa0'emonf

avmbpdwfjzpfonf/ avmbpdwf trsdK;rsdK;wdkYudk (8)rsdK;cGJjcm;í avmbrlpdwf (8)yg;[kac:onf/

xdkavmbpdwf AP onf Amygdala wGif qufvuf AP jzpfay:um Limbic ESifh Basal

Nuclei rsm;yl;wGJum apwemjy|mef;jcif; aZmapmjcif; udpörsm;udk aqmif&GufMuonf/

xdkYaemufvIyf&Sm;rIpwif&ef aZmapmjcif;u aphaqmfEdI;aqmfxm;NyD;aomtcg vIyf&Sm;rIpwifonf/

vIyf&Sm;rIonf jyKjyifjcif; ocFg&jzpfonf/ vIyf&Sm;rIrsm;onf a'gojzpfonf/ xdkvIyf&Sm;rIrsm;udk

jzpfap&ef Motor Cortex rS ay;ydkYvmaom AP rsm;onf a'gopdwfrsm;jzpfonf/ a'gopdwfudk

ESpfrsdK;cGJum a'gorlpdwf (2)yg;[kac:onf/

avmbpdwfjzpfí a'gopdwftxd jzpfay:vm&jcif;onf arm[[laom rSm;,Gif;aom

odrIaMumifhjzpfonf/ rSm;,Gif;aomodrIrsm;onf a&&Snf rSwfÓPfrS PFC odkY vmMu&mwGif AP

jzpfay:onf/ rdpäm'd|drsm;udk Hippocampus u AP jzpfapum PFC odkY AP qufvufjzpfay:um

a&muf&Sdapjcif; jzpfonf/ rSm;,Gif;aomodrItaMumif;t&mrsm;? pdwfvIyf&Sm;rIrsm;onf AP jzpfum

PFC odkYa&mufvmMuonf/ 4if; AP onf arm[pdwfjzpfonf/ arm[pdwfudk arm[rlpdwf

(2)yg;tjzpf awGY&onf/

þodkYjzpfay:vmMuaom avmbaMumifh apwemjzpfum a'gotoGif jzpfay:onfhtcg

um,uH? 0pDuH? raemuH topfrsm;jzpfay:vmMuonf/ xdkYum,uH? 0pDuH? raemuH

topfwdkYonf tukkodkvfuHrsm;yifjzpfonf/ tu,fí Resultant AP onf ypöKyÜefuHtm½Hkopf

onf arQmfrSef;xm; onfh Reference xuf ydkíaeaomaMumifh jzpfay:vmjcif;jzpfyguvnf;

pdwfvIyf&Sm;rIudk jzpfay:apOD;rnfyif/ odkYaomf ,ckpdwfvIyf&Sm;rIonf aysmf&Tifjcif;? 0rf;ajrmufjcif;?

auseyfjcif;ponfh pdwfvIyf&Sm;rIrsm;om jzpfacsrnf/ þuJhodkYaom pdwfvIyf&Sm;rIrsm;rSvnf;

ukodkvfuHtopf odkYr[kwf tukodkvfuH topfrsm; qufvufjzpfay:Edkifayao;onf/ yxr

&Sif;vif;csufwGifvnf; avmbpdwfjzpfay:wkdif; tukodkvfuHom jzpf&rnf[k yHkao rajymEdkif/

avmbxGufvm jzpfay:vmaomfvnf; 4if;avmbonf aumif;aomvkyfief;rsm;udk &nf&G,fí
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jyKvkyfaom a'gojzpfygu avmb[krac:awmhbJ qEt́jzpfodkY a&muf&Sd\/ qÉonf

aumif;aomvkyfief;rsm;udkjyKí aumif;usdK;csrf;om jzpfapaom aphaqmfrIjzpfonf/ avmbonf

raumif;aomvkyfief;rsm;udk jyKí raumif;usdK;? qdk;usdK;rsm;udkom jzpfay:apaom

aphaqmfcsufjzpfonf/ Oyrm- rdrdrSef;xm;onfh trSwf (100)r&í ydkí0D&d,pdkufum

zwfrSwfMudK;pm; jcif;wGif rdrdarQmfrSef;xm;onfh trSwf (100)r&í pdwfvIyf&Sm;rI avmb jzpfrnf/

odkYaomf þavmbaMumifhjzpfvmaom apwemjy|mef;rIESifh vIyf&Sm;rIa'gorsm;jzifh q&mudk

um,uH? 0pDuH? raemuHrsm;jzifh ]]q&mnHhzsif;í jzpf&onf}} [k r,lqrajymqdkbJ ydkrdk0D&d,

pdkufum zwf½Iavhvmjcif;[laom a'govIyf&Sm;rIudkjyKvQif xdkavmbonf qÉjzpfvm\/

qÉonf aumif;usdK; rsm;udk jzpfaponf/ qÉonf ukodkvfuHwdkYudkjzpfay:aponf/ ukodkvf?

tukodkvfr[kwfonfh Mud,mAsmuw pdwfrsm;udkvnf; jzpfay:apEdkifonf/

tu,fí rdrdrSef;xm;aom trSwf (100)r&í pdwfvIyf&Sm;rIjzpfay: onhftcg

[dkvlYtjypfwif? 'DvlYtjypfwif ponfhvIyf&Sm;rIa'goudkjzpfay:apygu taMumif;&if;cHonf

qÉr[kwfawmh/ avmbjzpfawmh\/ avmbonf qdk;usdK;rsm;udk jzpfap\/ avmbonf

tukodkvfuHrsm;udk jzpfap\/

rdrdarQmfrSef;xm;onfxuf ydkí&&Sdonfhtcg 0rf;ajrmufaysmf&Tifjcif; [laom pdwfvIyf&Sm;rI

jzpf\/ xdkpdwfvIyf&Sm;rIudk tajccHí jyKvkyfvdkufaom tvkyfonf olYtoufowfjcif;?

rl;,pfao&nfaomufoHk;jcif;wdkY jyKrdygu xdkpdwfvIyf&Sm;rIrS avmbjzpfay:onf[k qdkEkdifonf/

avmbjzpfí qufum qufumjzpfvmaom vIyf&Sm;rIa'goonf olYtoufowfrdjcif;? rl;,pf

ao&nfaomufoHk;jcif; tp&Sdonfrsm;udk jyKrdaponf/ xdkuHtopfrsm;onf tukodkvfuH

topfrsm;jzpfonf/ tukodkvfuHtopfrsm;udk avmbrlpdwf (8)yg;? arm[rlpdwf (2)yg;?

a'gorlpdwf (2)yg;tjzpf awGYjrifavhvmEdkifonf/ pdwfvIyf&Sm;rI AP aMumifh jyKrdaom

ukodkvfuHopfrsm;udk r[mukokdvf pdwf (8)yg;? xdkrSwpfqifh r[m0dygufpdwf (8)yg;tjzpf awGYEdkifonf/

odkYjzpfí avmb? a'go? arm[? tavmb? ta'go? tarm[ wdkYonf ukodkvfESifh

tukodkvfuHtopfrsm;udk jzpfapaom taMumif;w&m; a&aomufjrpfrsm;jzpfonf[k qdkonf/

xdkavmb? a'go? arm[? tavmb? ta'go? tarm[wdkY jzpfay:Mu&mwGif Neuron

rsm;twGif; xkwfvkyfjzpfay: aom Neurotransmitter rsm;ESifh NDA rsm;tm;vHk;onf 4if;

[dwf (6)yg;aMumifhjzpf&aom ½kyf0w¦Krsm;jzpfonf/ xdk NDA zGJYpnf;yHkrsm; jzpfay:vQif emrfcËm
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(4)yg; wpfNydKifeuf jzpfay:onf/ 4if;½kyf0w¦Krsm;jzpfay:&jcif;\ a&aomufjrpfonf [dwf

(6)yg;yifjzpfonf/

tm&r®P ypöa,mwd

½lyg,weH? pu©K0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

o'́g,weH? aomw0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

*Ëm,weH? Cme 0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

&om,weH? Zd0Sm0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

azm|AÁm,weH? um,0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

½lyg,weH? o'´g,weH? *E¨m,weH? &om,weH? azm|AÁm,weH raem"mwk,m

wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

oaAÁ"r®m raem0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

,H,H"r®m tm&AÇ? a,a,"r®m OyÜZÆEÅd? pdwåapwodum "r®m? awaw "r®m awoHawoH "r®meH

tm&r®P ypöa,e ypöa,m/

tm&r®Pypöa,m \ teufudk odyÜH½IaxmifhrS em;vnfjcif;

½lyg,weH? pu©K0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

½lyg,weH onf tqif;udk qdkvdkonf/ tqif;qdkonfrSm Photon ½dkufcwfvQif Photon

tcsdKU odkYr[kwf tm;vHk;jyefuefxGufapEdkifaom ½kyf0w¦K udkqdkvdkonf/ ygVdbmomjzifh ]]½lyg,weH}}

[kqdkjcif;onf jrefrmwGif ]]½lyg½Hk [laomtqif;onf}} [kk t"dyÜm,f&onf/  ]]pu©K0dnmP

"mwk,m}} qdkonfrSm pu©K0dnmPfpdwfESifh,SOfbufapwodufrsm; jzpfay:&mjzpfay:aMumif; "mwk

jzpfpOfrsm;[k rSwf,lEdkifonf/ pu©K0dnmPfpdwfqdkonfrSm Thalamus \ txGuf Optic Radiation

\ tpwGif pwifjzpfay:um Visuospatial Scratch Pad odkY a&mufonftxd Mum;umvwGif

Mum;vrf;EsL&Gefrsm;wGif jzpfay:aom Action Potential (AP) rsm;udk qdkvdkonf/  4if; AP rsm;onf

Visual Cortex  wGif jzpfay:aom AP ESifh Frequency wlaomfvnf; Visual Cortex wGif NDA
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zGJYpnf;yHktjzpf jzpfay:onfhtcgrSom a0'emcHpm;rIudk od&onf/ qdkvdkonfrSm Visual Cortex

wGif&Sdaom DNA \ CRE Gene Sequence \ nTefMum;rIaMumifh Synaptic Connection topf

pwifjzpfay:onfhtcsdefrS pí ay:vGifaom odomaom cHpm;rIa0'em jrifodjcif;udk &&Sd\/

Visual Cortex odkYra&mufrD umvwGif jzpfay:cJhaom AP rsm;onf NDA zGJYpnf;yHk ajymif;vJrIudk

jzpfay: Edkifaponfh AP rsm;yifjzpfaomfvnf; tjriftm½Hk pepf\zGJYpnf;yHkt& vrf;ckvwfwGif

NDA jzpfay:Edkif&ef tajctaer&SdcJh/ xdkYaMumifh NDA onf Visual Cortex wGifom a&SUOD;pGm

jzpfay:&onf/ Visual Cortex wGif NDA pwifjzpfonfESifh emrfcËm (4)yg; pwifjzpfay:onf/

]]pu©K0dnmP "mwk,m}} qdkonfrSm Optic Radiation tprS Visuospatial Scratch

Pad odkY a&mufonftxd AP jzpfay:apaom "mwkjzpfpOfrsm;[k qdkvdkonf/ ]]wHorÜ,kwåumeOö

"r®meH}} qdkonfrSm pu©K0dnmPfpdwfESifh ,SOfwGJí jzpfay:aeaom apwodufrsm; jzpfay:jcif;

oabm w&m; rsm;[k qdkvdkonf/ xdkYaMumifh ]]wHorÜ,kwåumeOö "r®meH}} onf Optic Radiation

rS Visuospatial Scratch Pad xdjzpfay:aom AP ESihf wpfNydKifeuf,SOfwGJum jzpfay:aom

Hippocampus ESifh tjcm;qdkif&m Cortex rsm;\ tvkyfvkyfjcif; jzpfpOfrsm;[k qdkEdkifonf/

qDavsmfatmifa&;aomf ]]tqif;onf Optic Radiation rS Visuospatial Scratch Pad

odkYjzpfay:aom AP ESifh 4if;ESifhtwl wpfNydKifwnf; ,SOfwGJíjzpfay:aom Hippocampus ESifh

tjcm;qdkif&m Cortex rsm;\ tvkyfvkyfjcif;jzpfpOfrsm;udk appm;um jzpfay:apaom taMumif;

w&m;jzpfonf}} qdkonf jrefrmt"dyÜm,fudk ygVdbmomjzifh ½lyg,weH? pu©K0dnmP"mwk,m

wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m[k t"dyÜm,fem;vnfEdkifonf/

t"du qdkvdk&if;rSm tqif;udk Photon rsm; ½dkufcwfí pu©K0w¦K rsufvHk;wGif;odkY

a&muf&Sdum Retina udk0ifwdkufMu&mrS pu©K0dnmPfpdwfESifh tjcm; OD;aESmufwGif;jzpfpOfrsm;

jzpfay:jcif;onf uREfkyfwdkY tpdk;r&aom jzpfpOfrsm;jzpfonf/ tqif;½lyg½Hk? pu©K0w¦KrsufvHk;?

tavmu tvif;? Photon wdkYawGYqHkrI (zó)jzpfay:onfESifh vQyfppf"mwkajymif;vJrIrsm; qufí

jzpfay: vmjcif;onf 4if;½lyg½Hktqif;? pu©K0w¦KrsufvHk;? tavmu? reodum& wdkY\ obm0

jzpfpOfrsm;yifjzpfonf/ xdkodkYtaMumif;qHkíom jzpfay:&aom vQyfppf "mwfvdkufcH&aom

cHpm;rIa0'emudk uREfkyfwdkY wm;qD;ívnf;r&? 0ifpGufzuf ívnf;r&? olYoabmolaqmifí

jzpfaeaom obm0jzpfpOfomjzpfonf/ þjzpfpOfudk trSwfwrJhtm;jzifh ]]igjrifonf}}?

]]igrdkYjrif&onf}} ponfh tawG; rsm;jzifh oHk;oyfvQifrrSefuefawmh/ igjzpfjzpf rjzpfjzpf ½lyg½Hktqif;?

pu©K0w¦K rsufvHk;? tavmu wdkYawGYqHkMuvQif jrifodpdwf pu©K0dnmPfpdwfonf jzpfudk
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jzpfvmygvdrfhrnf/ jrifjcif;jzpfay:rIjzpfpOfwGif rnfolrnf0g? ol? ig? rvdk? r&Sd jrifjcif;udpöudk

qdkif&m ½kyf0w¦Krsm;awGYqHkrIu OD;aqmifum appm;onf/ igyifjzpfjzpf? olyifjzpfjzpf

½lyg½Hkpu©K0w¦KrsufvHk;ESifh tmavmuwdkY wpfckck rjynfhpHkvQif jzpfvmp&mtaMumif;r&Sd/

jrifjcif;jzpfvmonfhtcgwGifvnf; ]ig} ]ol} ryg/ jrifjcif;rjzpfjyefvQifvnf; ol? ig aMumifhr[kwf/

½lyg½Hktqif;? pu©K0w¦K rsufvHk;? tmavmu tvif;ESifh reodum&wdkY (4)rsdK;awGYqHkjcif;omvQif

jrifjcif;ac: vQyfppfydkwif&S,f ajymif;vJrIaMumifhjzpfaom a0'emcHpm;rI\ taMumif;w&m;

jzpfonf/ xdktaMumif;w&m; (4)ckteuf tmavmuESifh ½lyg½Hktqif;onf pu©K0dnmPfpdwfudk

jzpfap&ef jyifyrSaeí axmufyHhonf/

½lyg½Hktqif;? pu©K0w¦KrsufvHk;? tmavmu? reodum& tvif;wdkY olwdkYtvkyfolwdkY

vkyfjcif;udk tm&r®P jzpfonf[kqdkonf/ xdk½kyfoHk;yg;wdkYonf reodum&jzpfí taMumif;

wdkufqdkifygu rnfolrQ? rnfonfrQudk iJhuGufjcif;r&Sd/ olwdkY\tvkyf olwdkYvkyfMujcif;udk tm&r®P

jzpfonf[k em;vnfrSwf,lEdkifonf/ xdk½kyfoHk;yg;wdkY\ olYtvkyf olvkyfjcif;udk rnfonfhyk*d¾Kvf?

rnfonhfwefcdk;&SifurQ rwm;qD;Edkif/ þodkYaom *kPfowådudk tm&r®Powåd[k em;vnfrSwf,l

Edkifonf/ tm&r®P owådqdkonfrSm ½kyf0w¦Krsm;? ½kyf0w¦KaMumifhjzpfvmaom taMumif;w&m;rsm;

(Oyrm vQyfppf"mwf) wdkYonf olYoabmolaqmifum jzpfysufvIyf&Sm; aeMujcif;udk qdkvdkonf/

a&onf jrifh&mrSedrfh&modkY pD;qif;onfrSm a&\ tm&r®Powådyifjzpf\/ jrifh&mrS &Sdaoma&wdkYudk

urÇmBuD;\ j'yfxkrS qGJtm;jzifh qGJ,laeaomaMumifh taMumif;wdkufqdkifí ae&mvGwfjzpfay:vQif

urÇmhqGJtm;aMumifh edrfh&m a'oodkY pD;qif;vm&onfudk a&\ tm&r®P owåd[k qdkEdkifonf/

xdkYaMumifh jrifjcif;onf ½kyf0w¦KoHk;yg;\ tm&r®PowådaMumifhom jzpf&jcif;jzpfonf

[lonfh trSefw&m;udk owdjyKrdap&efonf &nf&G,fqdkvdk &if;jzpfayonf/ þoabmw&m;udk

av;eufpGm pOf;pm;vQif ]ig}? ]ol} r[kwf/ ½kyf0wåKwdkY\ tm&r®Powådjzifh axmufyHhaus;Zl;jyKíom

jrifjcif; jzpfay: onf[k xif&Sm;pGm odomEdkifayonf/ jrif&jcif;aMumifh rmewuf&ef taMumif;

w&m;r&Sd/ ½lyg½Hktqif;? pu©K0w¦K pu©Kyom'? tmavmutvif;? reodum&wdkY  av;rsdK;

jynfhpHkrnfqdkvQif wd&pämefrsm;yif jrifjcif;udk &&SdNyD; jrifjcif;udpöwGif rnfolY tpGrf;rS ryg/

uHaMumifhjzpfaom qdkif&m½kyf0wåKrsm;\ tm&r®Powådobm0w&m;omvQif jzpfaMumif;udk

qifjcifem;vnfEkdifayonf/
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o'ǵ,weH? aomw0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e

ypöa,m/

o'´g,weHonf a&GUvsm;aeaom avarmfvDusL;rsm;jzpfonf/ a&GUvsm;aeaom

avarmfvDusL;rsm;wGif ta&GUpGrf;tif yg0ifaeonf/ xdka&GUvsm;aeaom avrsm;onf

aomw,wejzpfaom aomw0w¦KwGif;odkY 0ifa&mufum em;pnfudk 0ifwdkuf\/ em;pnfonf

tvGefyg;vTmonfh Munfvifaom ½kyf0w¦Kjzpfonf/ em;pnfonf 0ifwdkufaomav\

wkefcgrIpnf;csuftvdkuf wkefcgoGm;\/ xdkwkefcgrIudk em;pnf\aemuf&Sd wGJvsuftpdwftydkif;

rsm;u vQyfppfydkw,f&S,frsm;tjzpf ajymif;vJay;vdkuf\/ 4if;vQyfppfydkwif&S,f onf/ Chochlea

emAfwGif pwifjzpfay:um Thalamus odkYa&muf\/ Thalamus rS jyefxGufvmu Auditory

Cortex rsm;xHodkYa&muf\/ wpfzef Auditory Cortex rS Language Scratch Pad odkYa&muf&Sdonf/

Language Scratch Pad onf 4if;o'́g,weaMumifhjzpfaom vQyfppfydkwif&S,fudk Prefrontal

Cortex (PFC) odkYay;ydkYonf/

aomw0dnmP "mwk,m qdkonfrSm aomw0dnmPfpdwfudk jzpfapaom "mwkjzpfpOf

rsm;[k rSwf,lEdkifonf/ aomw0dnmPfpdwfqdkonfrSm Thalamus txGufrSpí Language

Scratch Pad odkYa&mufonftxd jzpfay:aom vQyfppfydkwif&S,frsm;aMumifh jzpfay:aom

vQyfppf"mwfvdkufcH&rI a0'emudkqdkvdkonf/ þcHpm;rI a0'emudk Mum;jcif;[k? Mum;onf[k

bmomjyefum ynwfwifonf/ xdkvQyfppf"mwfvdkufcH&rI cHpm;rIa0'emonf us,favmifaom

toH o'´g½Hk o'´g,we udk&&Sdygu 4if;cHpm;rIudk a0'em[k odomayonf/ odkYaomf

cHEdkif&nf&Sd½HkrQaom o'́g,wewdkYonf a0'emjzpfaeonfudk zHk;uG,fay;xm;Ekdifayonf/

em;em;wGif uyfí us,favmifpGmatmf[pfvQif em;wGif;wGifjzpfay:aom vQyfppf"mwfvdkufcH&

onfh a0'emonf odompGmcHpm;&Edkif ayonf/ xdkcHpm;&aom a0'emonf aomw0dÓPfpdwf

jzpfonf/

jyifyrS0ifa&mufvmaom vIyf&Sm;a&GUvsm;aeonfh Mum;cHe,fav (tmumo)wGifygvm

aom ta&GUpGrf;tifudk em;twGif;wGif vQyfppfpGrf;tif vQyfppfydkwif&S,fjzpfap&ef ajymif;vJ&mwGif

"mwkaA'jzpfpOfrsm; rsm;pGmjzpf ay:onf/ xdkYaMumifh ]]aomw0dnmP "mwk,m}} qdkonfrSm

]]aomw0dnmPf pdwfudkjzpfay:apaom "mwkjzpfpOfrsm;}} [kvnf;aumif;? ]]tMum;tm½HkaMum

rsm;twGif; "mwfvdkufjcif;a0'emcHpm;rIudkjzpfay:apaom "mwkjzpfpOfrsm;}} [lívnf;aumif;

em;vnfrSwf,lEdkifayonf/

o'́g½Hkac: o'́g,we tm½Hkwpfck em;twGif;odkY a&mufvmonfhtcg 4if;toHESifhqdkif&m

tm½Hka[mif;rsm;udk &,ljcif;? 4if;tm½Hk\ toHt"dyÜm,f udkazmfxkwfjcif;? cGJjcrf;pdwfjzmum
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

em;vnfapjcif; ponfhrsm;pGmaom tjcm;qdkif&mvkyfief;rsm;onf wpfNydKifeufjzpfay:\/

4if;jzpfpOfwdkYudk tMum; tm½HkaMumrsm;twGif; "mwfvdkufjcif;a0'emcHpm;rIudk jzpfapaom "mwk

jzpfpOfrsm;ESifh 4if;jzpfpOfrsm;ESifhwpfNydKifeufjzpfay:aom jzpfpOfoabmw&m; tm;vHk;[lí

&nfnTef;Edkifonf/ zó? a0'em? onm? apwem? Zd0dwdajÉ? {*¾uwm? reodum& apwoduf

rsm;tm;vHk;onf aomw0dÓPfpdwfESifhtwl ,SOfíjzpfay:onf/ aomw0dÓPfpdwfESifh ,SOfbuf

apwoduf (7)yg;wdkYonf aomwda`Éac: tMum;tm½HkpepftwGif;wGif olYae&mESifhol wpfNydKifeuf

wpfcsdefwnf;wGif jzpfay:aeonfudk odyÜH½IaxmifhrSvnf; &Sif;vif;pGmawGYjrifae&onf/ xdkYaMumifh

aomw0dÓPfpdwfESifh 4if;ESifh,SOfbuf apwodufrsm; jzpfay:onfhoabmw&m;jzpfpOfudk

ygVdbmomjzifh ]]aomw 0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH}} [lí uspfvspfpGm t"dyÜm,f

azmfEdkifonf/

xdkYaMumifh o'́g,weonf 4if;\obm0twdkif; tm&r®Powådjzifh aomw0dnmPfpdwf

[laom tjcm;tm½HkaMumrsm;twGif; vQyfppf"mwfvd kufcH&jcif;udk jzpfay:apaom

"mwkjzpfpOfrsm;ESifh 4if;jzpfpOfrsm;ESifhtwl jzpfay: aom tjcm;jzpfpOfoabmrsm;tm;vHk;udk

appm;vTrf;rdk;um jzpfaponf[k em;vnfEdkifayonf/ qdkvdk&if;rSm o'́g,we? aomw0w¦K

em;ESifh Mum;cHe,f tmumo? reodum& wdkY&SdvQif awGYqHkMuvQif Mum;jcif;[k ynwfwifum

em;vnfxm;Muaom Mum;jcif;qdkif&m tm½HkaMumrsm;twGif; vQyfppf"mwf vdkufcH&jcif;a0'em

jzpfay:rnfrSm rnfol rnf0g? rnfonfhwefcdk;&SifurS 0ifa&mufwm;qD; Ekdifjcif;iSm rpGrf;omay/

þjzpfpOf Mum;jcif;[lonfh vQyfppf"mwfvdkufcH&rIa0'emjzpfpOfwGif oligr&Sd/ y"me

Zmwfaumifrsm;onf o'́g½Hk? aomw0w¦KESifh Mum;cHe,f tmumo? reodum&wdkYomjzpfonf/

Mum;cHe,f tmumoonf ½kyf0w¦Krsm;&Sdonfh Mum;cHe,fudkqdkvdkonf/ Mum;cHe,fonf

½kyf0wÅKrsm;r&SdbJ [if;vif;jyif jzpfaeygu Mum;jcif;[laom aomw0dnmPfpdwfrjzpfEdkif/

Mum;cHe,fESifh [if;vif;jyifwdkYudkuGJjym;pGm odae&efvdkonf/ tmumoonf Mum;cHe,f jzpfonf/

tmumoonf ½kyf0w¦Krsm; pkpnf;pka0;&m ae&mudk qdkvdkonf/ o'́g½Hkonf vIyf&Sm;aeaom

tmumo½kyf0w¦Kjzpfonf/ aomw0w¦Konfvnf; ½kyf0w¦Kjzpfonf/ tmumoonfvnf;

avarmfvDusL; ½kyf0w¦KwdkY tpkta0; jzpfonf/

þ½kyfav;yg;wdkY jynfhpHkawGYqHk (zó)jzpfvQif em;twGif;wGif vQyfppf "mwf Action Potential

(AP) jzpfrnfyifjzpfonf/ xdkYaMumifh xdkvQyfppf"mwf ajymif;vJrIudk cHpm;rIa0'em wpfck&&Sdum

odom\/ þcHpm;rIjzpfaom Mum;jcif;? Mum;&jcif;aMumifh rmewufp&mtaMumif;r&Sd/

igrdkYMum;&onf olrdkYMum;&onf r&SdbJ Mum;&jcif;qdkonfrSm azmfjyyg ½kyfoHk;yg;ESifh reodum&wdkY

olYoabmolaqmifí tvkyfvkyfonfhowåd? 4if;½kyfoHk;yg;ESifh reodum&wdkY\ wm;r&aom

*kPfowåd (tm&r®P owåd) wdkYaMumifhom vQyfppfajymif;vJrIrS "mwfvdkufcH&jcif;a0'emudk &&Sdjcif;
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

omjzpfonf/ xdka0'em cHpm;rIudk ynwfrsdK;pHkcGJjcm;í wifMu&mrS avmb jzpfukef\/ avmbudk

tajccHí um,uH? 0pDuH? raemuH uHtopf topfwdkYudk jzpfay:\/

xdkYaMumifh ygVdbmomjzifh ]]o'́g,weH? aomw0dnmP "mwk,m wHorÜ,kwåumeOö

"r®meH? tm&r®P ypöa,e ypöa,m/}} [k a[mMum;cJhayonf/ jrefrmbmomjzifh ]]toHonf

4if;\ ½ly*kPfowådjzifh em;twGif; "mwfvdkufrIjzpfapaom "mwkjzpfpOfrsm;udkvnf;aumif;?

4if;jzpfpOfrsm;ESifh ,SOfwGJjzpfay:aom qdkif&m"mwkjzpfpOfrsm;udkvnf;aumif; olYoabm

olaqmifí jzpfay:aponf}}[k em;vnfrSwf,lEdkifayonf/

þodkYavhvmvQif Mum;jcif; jrifjcif;wdkYwGif ]]ig}} ]]ol}} ryg/ ½kyf0w¦K ypönf;rsm;

olYtvkyfolvkyfaeMujcif;omjzpfonfudk odomEdkifayonf/ ]]ig}} qdkonfrSm r&Sd/ ]]ol}}

qdkonfrSmvnf;r&Sd/ ½kyf0w¦Krsm; yl;wGJzGJYpnf; jzpfay: jcif;rS 4if;½kyf0w¦KwGJwdkYonf olYtvkyfol

vkyfMujcif; tm&r®Poabmw&m; owådomvQifjzpfacsonf[k xif&Sm;vmonf/ þtodukd

tmao0ejyKí aeYpOfrSwf,laeEdkifvQif rSefuefaomtod? rSefuefaomtjrif or®m'd|d

udkxif&Sm;vmap ayvdrfhrnf/ þodkY tmao0ejyKí xyfumxyfum Munfh½Iqifjcifjcif; enf;ygu

umvMum&SnfpGm ,HkrSwfoHk;EIef;cJhaom ynwfrsm;onf tmao0ejzpfum tzefzef txyfxyfpdk;rdk;

xm;rIaMumifh xdkynwfrsm;udk y,fEdkif&ef cufayvdrfhrnf/ rsufpd? em;? ESmacgif;? vQm? udk,f?

pdwfwdkYwGif jzpfay:aeaom y&rw¦jzpfpOfwdkYudk arhavsmh vspfvsL½Ium ynwfrsm; oHk;zefrsm;í

ynwft"dyÜm,faemufom vdkufaejcif;onf rdpäm'd|djzpfavonf/ odkYjzpfí xdkynwfrsm;\

tkyfpD;vTrf;rdk;xm;rIrsm;rS &kef;xGuf&ef y|mef;ygVdawmfyg a[mMum;csuft"dyÜm,fudk em;vnfvQif

qufumqufum txyfxyf rSwf,lqifjcifjcif;onf ]ig} ]ol} ynwfwdkYudk vG,fulpGm jyKwfap

rnfjzpfonf/

*Em̈,weH? Cme 0dnmP"mwk,m wHorÜ,kwåum eOö"r®meH? tm&r®P ypöa,e ypöa,m/

*Ëm,weHonf ½kyf0w¦Krsm;rS yJhvGifhxGufvmaom trIeftrTm; tykdif; tpuav;rsm;

jzpfonf/ xdktrIeftrTm;tydkif;tpuav;rsm;onf armfvDusL; t&G,ftpm;txd &SdMuonf/

½kyf0w¦Krsm; pkpnf;jzpfay:Mu&mwGif ½kyf0w¦K tpkta0;rsm;onf avxuf av;yifMuaomfvnf;

4if;½kyf0w¦Krsm;rS yJhxGufvmaom trIeftrTm; tyJht&GJU tpdwftydkif;i,farmfvDusL;wdkYonf
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

avxuf ayghyg;Muí uREfkyfwdkY\ ywf0ef;usif&Sd avMum;cHe,fwGif a&maxG;ysHUESHYvsuf OD;wnf&mrJh

vGifharsmaeMuukef\/

xdkYaMumifh *Ëm½Hkac: *Ëm,weonf uREfkyfwdkYywf0ef;usif&Sd avMum;cHe,fwGif;wGif

a&maxG;ysHUESHYvsuf OD;wnf&mrJha&GUvsm;aeMuaom ½kyf0w¦K rsdK;pHkrS yJhxGufvmaom trIeftrTm;

tyJht&GJUtpdwftydkif;i,f armfvDusL;rsm;yif jzpfonf/

Cme0dnmP"mwk qdkonfrSm Cme0dnmPfpdwfudkjzpfay:apaom "mwk ajymif;vJrI

jzpfpOfrsm;udk qdkvdkonf/ Cme0dnPfpdwfqdkonfrSm *Ëm,we trIefwdkYonf OD;wnf&mrJh

a&GUvsm;aeMu&mrS uREfkyfwdkYtouf½SLoGif;onfh tcsdefwGif &SLoGif;vdkufaomavESifhtwl

ESmacgif;ac: Cme,we? Cme0w¦K wGif;odkY a&muf&Sdvm\/ 4if;wkdYonf Cme0w¦K\

tMunf"mwf[kqdkEdkifaom ESmacgif;twGif;&Sd Mucus ac: MunfvifaeonfhtcRJvTmwGif uyfNidum

Mucus Cme0w¦K? Cmeyom'tMunf"mwftwGif;wGif &&Sdvmaom qdkif&m trDEdktufqpf

y½dkwif;rsm; &&SdNyD; qdkif&mvufcHcGufrsm;odk Y wG,fuyfae&m,lvmEdkifMuonf/ *E¨m½Hk

trIeftrTm;rsm;onf qdkif&mvufcHcGufrsm;wGifae&m,lvdkufonfESifh ESmacgif;\twGif;wGif

vQyfppfydkwif&S,f ajymif;vJrIjzpfay:onf/ 4if;vQyfppf ydkwif&S,fajymif;vJjcif;aMumifh ESmacgif;wGif

vQyfppf"mwfvdkufcH&rI jzpfay:\/ 4if;vQyfppfydkwif&S,fajymif;vJrIonf ESmacgif;wGif

"mwkypönf;ajymif;vJ ae&m,lrIjzpfpOfrsm;aMumifhjzpfonf/ 4if;jzpfpOfaMumifh "mwfvdkufcH&jcif;

a0'emcHpm;rIudk jzpfay:&&Sd\/ xdka0'emcHpm;rIudk jzpfay:apaom vQyfppf ydkwif&S,fyrmPonf

rwlnDMuaom *Ëm½Hk trIefrsdK;pHkwdkY\ ½kyfobm0 uGm[rI rwlnDrIaMumifh rwlnDaom vQyfppf

"mwfvdkufcH&rIa0'em cHpm;rIudk jzpfay:aponf/

xdkYaMumifh iSufaysmoD;trIef *Ëm½HkwdkYaMumifhjzpfaom vQyfppf ydkwif&S,f ajymif;vJrIonf

vQyfppf"mwfvdkufcH&rIa0'em cHpm;csufwpfckudk jzpfay:&&SdapNyD;? acG;aoaumifykyfrS

yJhxGufvmaom *Ëm½HktrIefonf ydkíjyif;xefaom vQyfppfydkwif&S,fajymif;vJrIudkjzpfapum

(ydkí Frequency rsm;aom vQyfppfydkwif&S,f ajymif;vJrIudkjzpfapum) ydkrdkqdk;0g;aom "mwfvdkuf

jcif;a0'emcHpm;rIudk ay;jcif;jzpfonf/ vQyfppfydkwif&S,f\ Frequency jrifhrm; jcif;aMumifh

cyfpdyfpdyf "mwfvdkufcH&onf/ cyfpdyfpdyf "mwfvdkufcH&vQif ydkía0'emjyif;\/ þonfudk

teHYqdk;onf[k ynwfwifum ,HkrSwfoHk;EIef; Mu&\/ ESif;qDyef;rS yJhxGufvmaom *Ëm½Hkonf

Frequency edrfhaom vQyfppfydkwif&S,fajymif;vJrIudk jzpfaponf/ xkdYaMumifh 4if;ESif;qDyef;teHYudk

4if;aMumifh "mwfvdkufcH&jcif;rS todwpfck? cHpm;rIwpfck&&Sdaponf/ xdkcHpm;rIudk ESif;qD yef;teHY[k
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

ynwfwifum ,HkrSwf oHk;EIef;Mu&onf/ acG;aoaumifykyf teHYudk rESpfoufjcif;ESifh ESif;qDyef;

teHYudk ESpfoufjcif;onf *Ëm½Hkoufouf tvkyfvkyfjcif;r[kwf/ 4if;*Em̈½Hkrsm; ESmacgif;

Cmeyom'twGif;odkY 0ifa&muf vmonfhwpfNydKifeuf pu©Kyom'wGif yl;wGJ&&Sdaom tjriftm½Hk

aMumifhvnf; yg0ifaeonf/ acG;aoaumif\teHYonf acG;aoaumif\ rwifhw,faom

tokb½kyfjrifuGif;ESifhtwl &&Sdwwfonfjzpfí xdkteHYudk ESpfoufzG,f&m tcGifhtvrf;

tvGefenf;yg;\/ odkY&mwGif ESif;qD&eHY*Ëm½Hkudk &&Sdwwfonfh umvrsm;wGif jrif&Edkifonfh

yl;wGJtjriftm½Hkrsm;onf wifhw,faom yom' £|m½Hk jzpfacsrsm;ayonf/

odyÜHprf;oyfcsufrsm;wGif ESif;qDyef;teHY *Ëm½Hkudkay;um wpfcsdefwnf;wGif ted|m½Hk

jrifuGif;rsm;jyojcif;? tokb rwifhw,faom½kyfrsm;udk jyojcif;jyKum avhvmrIjyKonfh tcg

prf;oyfrIwGif yg0ifay;Muaom yk*d¾Kvfrsm;onf ESif;qDyef;&eHYonf trsm;u arT;MudKifí &&Sd½SL½dIuf

&vQif vef;qef;oGm;onf[k ,lqMuaomfvnf; 4if;yk*d¾Kvfrsm;onf ESif;qDyef;&eHYudk jyef&onfESifh

pdwfaemufusdum pdwfrcsrf;rom rtDromjzpfMuonfudk awGYMu&ayonf/ odkYjzpfí t&m&monf

tajctaersm;ay:wGif rlwnfaeum olYoabmolaqmifí &SdaeMuayonf/ zó? a0'em?

onm? apwem? Zd0dwdajÉ? {*¾uwm? reodum& apwoduf rsm;tm;vHk;onf Cme0dnmPfpdwf

ESifhtwl ,SOfíjzpfay:onf/Cme0dnmPfpdwfESifh ,SOfbuf apwoduf (7)yg;wdkYonf

teHYtm½HkpepftwGif;wGif olYae&mESifhol wpfNydKifeuf wpfcsdefwnf;wGif jzpfay:aeonfudk

odyÜH½IaxmifhrSvnf; &Sif;vif;pGmawGYjrifae&onf/ xdkYaMumifh Cme0dnmPf pdwfESifh 4if;ESifh,SOfbuf

apwodufrsm; jzpfay:onfhoabmw&m;jzpfpOfudk *Ëm,we teHYonf Cme0dnmPfpdwfudk

jzpfay:apaom "mwkjzpfpOfrsm;ESifhwuG 4if;jzpfpOfrsm;ESifh wpfNydKifeufjzpfay:aeaom qdkif&m

apwodufjzpfpOftm;vHk;onf tusdK;w&m;oufoufom jzpfonf[k jrefrmt"dyÜm,f&aom

pum;pkudk ygVdbmomjzifh ]]*Ëm,weH? Cme 0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH?

tm&r®P ypöa,e ypöa,m}} [k y|mef;ygVdawmfwGif a[mMum;cJhayonf/

*Ëm,we *Ëm½HkaMumifh Cme0dnmPfpdwfjzpfay:jcif;wGif ]ig}? ]ol} r&Sd/ olYaMumifhvnf;

r[kwf/ ighaMumifhvnf;r[kwf/ ½kyf0w¦KoHk;yg;jzpfaom *Ëm½Hk? Cme0w¦K? Mum;cHe,f tmumoESifh

reodum&jzpfjcif;wdkY taMumif;wdkufqdkifí zó awGYqHk jcif;jzpfvQif Cme0dnmPfpdwfac:

teHYtm½HkaMumrsm;twGif; vQyfppf"mwfvdkufcH&jcif;onf jzpfay:rnfjzpfonf/

þ½kyf0w¦KoHk;ckESifh reodum&jzpfjcif;wdkYonf taMumif;wdkufqdkifí zó[laom qHkpnf;rI

awGYqHkrIjzpfay:vQif Cme0dnmPfpdwfjzpfay:rIudk rnfonfhyk*d¾Kvf? rnfonfh wefckd;&SifurQ

wm;qD;Edkifjcif;iSm rpGrf;om/ jzpfay:vmaom vQyfppfydkwif&S,f ajymif;vJrIonf vQyfppfwdkY\
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

oabmobm0twdkif; tMum;r&Sd qufíqufíjzpfay:ayawmhonf/ pdwfonf vQyfppf

ajymif;vJrIaMumifh &&Sdvmaom cHpm;rIa0'emjzpfonf/ þa0'emudk rjzpfay:apvdkvQif

toufr½SLbJ aeívnf;r&ojzifh *E¨m½HktrIefrsm;udk uREfkyfwdkY\ ESmacgif;twGif;odkY

r0ifa&mufap&ef qD;umxm;í r&Edkifacs/ uyfoD;uyfoyf tawG;jzifh ESmacgif;pnf;jzifh

umuG,frnfqdkjyefvQifvnf; tiftm;enf;aom twdy&dwåm½Hkjzpfonfh tm½Hkrsm;ESifh y&dwåm½Hk

jzpfonfh tm½Hkrsm;avmufudkom umuG,fwm;qD;aumif;wm;qD;Edkifrnfjzpfaomfvnf; r[EÅm½HkESifh

twd r[EÅm½HkjzpfMuaom *Ëm½Hkrsm;udkrl wm;qD;&ef rjzpfEdkifacs/

xdkYaMumifh 0ifvmaom *Ëm½Hkrsm;udk rwm;qD;awmhbJ 4if;tm½Hkonf a0'emomjzpfonfudk

aocsmpGm tm½HkjyKum xyfumxyfum rSwf,lvQif 4if;*Ëm½Hkrsm;aMumifh Cme0dnmPfpdwfjzpfay:

aomfvnf; a0'em[kom y&rwf twdkif;odaeí avmbjzpfzdkY&m rvG,fulawmhacs/ ESif;qDyef;eHY

vnf; a0'em? acG;aoaumifteHYvnf; a0'em? eHodorQ a0'em vQyfppf"mwfvdkufjcif; cH&rIom

jzpfacsonf qdkonfhtjrifwdkYjzifh or®m'd|d rSefuefaom obm0w&m;udk ESvHk;oGif;avhusifhEkdifap

vQif avmbtopfrsm; jzpfvmzG,f&m r&Sdawmhacs/ avmbrjzpfay:vQif a'gocsKyfNidrf;onf/

þodkYESvHk;oGif; rSwf,ljcif;onf tarm[ jzpfayonf/ a,medaom reodum&jzpfjcif;onf

tarm[ jzpfayonf/

*Ëm½HkaMumifhjzpf&aom Cme0dnmPfpdwf[kac:onf ESmacgif;wGif; vQyfppfydkwif&S,frsm;

ajymif;vJrIaMumifh cHpm;&aom a0'em[lí odaejcif;? qifjcifoHk;oyfí vufawGYrSwf,l

Edkifjcif;onf tarm[? or®m'd|d? 0dZÆm w&m;yifjzpfonf/ 0if0ifvmorQaom teHY[lorQwdkYudk

rnfonfhteHY[lí ynwfwifcGJjcm;cHpm;jcif;rjyKawmhbJ teHY&onfESifh y&rw¦oabmjzpfaom

"mwfvdkufcH&aom a0'emcHpm;rIoufoufomvQif jzpfonf[k rSwf,l usifhMuH EdkifvQif

tusifhoufwrf;&ifhusufvmonfESifhtrQ avmb csKyfNidrf;rnf jzpfonf/

0ka|mNyD;vQif w'g½HkrusEdkifjcif;

teHYaMumifhjzpf&aom AP rsm;onf jzpfvdkuf ysufoGm;vdkufjzpfaejcif;onf rjrJaom

tedpöw&m;jzpfonfudk owdjyKrSwfae&efvdkonf/ teHYaMumifh AP jzpfum teHYudk odae&jcif;onf

'ku©qif;&Jjcif;trSefyifjzpf\/ þteHYonf zdwfac:jcif;r&SdbJ a&mufvmjcif;jzpfNyD;? rnfonfh

tcsdeftcgwGifrS aysmufuG,frnfvnf;rod? 4if;jzpfpOftay:wGif um,uH&SifzGJYpnf;yHku tpdk;r&

jcif;onf tewåw&m;yifjzpfonfudkvnf; owdjyK&efvdkonf/ 0ifa&mufvmaom tm½Hkwdkif;udk

,ckuJhodkYrSwfom;aejcif;onf 0dyóemvkyfief;yifjzpf\/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

þodkYrSwf,lum ESvHk;oGif;EdkifvQif PFC wGif ,SOfxdk;pl;prf;jcif; jzpfpOf rjzpfay:Ekdifawmh/

0ifa&mufvmaomteHYudk a0'emomjzpfonf[k rSwf,lEd kifonf/ teHY0ifvmonfudk

wm;qD;ír&aomaMumifh twdr[EÅm½H kjzpfaom teH Yrsm;0ifvmygu jyif;xefaom

odrIa0'em&ayrnf/ xdktcg yOö'Gg&m0ZÆef; tvkyfvkyfrnf/ orÜ#dpädKif;jzpfrnf/ odkYaomf þae&m

ta&mufwGif a&&Snf rSwfÓPfü pGJxifaeaom ]]teHY[lorQonf aumif;onfqdk;onfr&Sd/

vQyfppf "mwfvdkufcH&jcif;a0'emoufoufomjzpfonf}} [lonfh y&rw¦ Polyversal Truth

trSefw&m;onf Hippocampus rSwqifh Prefrontal Cortex (PFC) odkYa&mufum ypöKyÜefteHYudk

pl;prf;umo½kyfcGJrnf/ o½kyfcGJrI oEÅD&Pudk jyKonfhtcg &onfhtajzrSm y&rw¦w&m;jzpfaom

bmrSr[kwfonfh a0'emcHpm;&rIoufoufomjzpfonf[k tajz&&SdonfhtwGuf twdwftm½Hkrsm;

wGifvnf; þodkYyif xyfumxyfum ESvHk;oGif; rSwf,lxm;cJhonfjzpfvQif Orbitofrontal

Prefrontal Cortex (OFPFC) ESifh Ventromedial Prefrontal Cortex (VmPC) wdkYwGif Action

Potential (AP) rsm;EdIif;,SOf&mrS Resultant AP onf oknyif jzpfacsrnf/ þae&mwGif 0ka|mac:

qHk;jzwfcsufonf oknomjzpfonf/ qHk;jzwfcsufonf rnfonfh AP udkrS xyfrHjzpfay:apjcif;

r&Sdawmh/ xdkYaMumifh 0ka|mawmhjzpfonf/ odkYaomf oknomjzpfonf/ bmrSxyfvkyf&ef rvdk[l

onfh qHk;jzwfcsuf0ka|momvQif jzpfayonf/ þ0ka|maMumifh aZmapmjcif; r&SdEkdifí PFC &Sd

Neuron rsm;wGif Resting Membrane Potential (RMP) odkY jyefía&mufonf/ AP

jzpfay:jcif;r&SdaomaMumifh PFC wGif vQyfppftaetxm; rsm;onf Graded Potential tqifhom

a&muf&Sdonf/ Graded Potential wGif Hyperpolarization r&Sd/ qdkvdkonfrSm w'g½Hkr&Sdacs/

xdkYaMumifh 0ka|mjzpfNyD; onfESifh b0ifpdwfodkY wef;ía&mufonf[k qdkEdkifonf/

&om,weH? Zd0Sm0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

&om,weonf pm;aomufzG,f&mrsm; jzpfMuukefonf/ pm;aomuf zG,f&mrsm;onf

"mwkypönf;rsm;omjzpf\/ tcsdKonf oMum;rsdK;pHkudk qdkvdkonf/ oMum;\ "mwkzGJYpnf;yHkonf

C6 H12O6 [kqdkaom umAGef (6)ck? [dkufN'dK*sif (12)ck? atmufqD*sif (6)ckudk qdkvdkonf/

oMum;udkpm;vQif cËmudk,fu umAGef (6)ck? [dkufN'dK*sif (12)ck? atmufqD*sif (6)ckudk pm;jcif;

jzpfonf/ 0rf;AdkufwGif;odkYra&mufrD yl;wGJzGJYpnf;jzpfay:aeaom C6 H12 O6 onf 0rf;AdkufwGif;wGif

umAGef? [dkufj'dK*sif? atmufqD*sifrsm;tjzpfodkY oD;jcm; uGJxGufvmonf/ þjzpfpOfudk

pGrf;tifNydKuGJjcif; (Metabolism) [kqdkonf/ rnfodkYyifqdkap cE¨mudk,fu &&SdonfrSm

"mwkypönf;rsm;omjzpfonf/ oMum;onf ynwfoufoufomjzpfonf/ pm;aomufzG,f&mrsm;
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wGif ynwf trsdK;rsdK; &Sdaomfvnf; tm;vHk;onf tajccHtm;jzifh "mwkypönf;rsm;omjzpfonf/

csOfaom t&om&Sdonfh tpm;taomufrsm;onf yHkrSefzGJYpnf;yHkxuf [dkufN'dK*sif tdkif;,Gef;rsm;

rsm;pGmyg&Sdaejcif;aMumifhjzpfonf/ csOfaom tpm;taomuf rsm;rSwpfqifh [dkufN'dK*siftdkif;,Gef;rsm;

udk pm;Mujcif;jzpfonf/ cËmudk,fwGif [dkufN'dKif*siftdkif;,Gef;rsm;pGmvkdonf/ [dkufN'dK*sif

tdkif;,Gef;rsm;udk tcsdKrsm;rS &&SdEdkifouJhodkY tcsOfrsm;rSvnf; yrmPrsm;pGm&&SdEkdifonf/

4if;"mwkypönf;rsm;udk NcHKiHkí &om,we [kqdkonf/

&om,wewdkYonf vQm&Sd&omzkrsm;wGif;odkY 0ifa&mufvmonfhtcg t&omzk\

wpfzufwGif vQyfppf"mwf ydkwif&S,fajymif;vJjcif;jzpfay:\/ rwlaom "mwkypönf; &om,we

wkdYonf rwlnDaom vQyfppfajymif;vJrIrsm;udkjzpfaponf/ rwlnDaom vQyfppfajymif;vJrIrsm;onf

rwlnDaom vQyfppf"mwfvdkufcH&rIa0'emrsm;udk &&Sdavonf/ 4if;vQyfppf"mwfvdkuf

cH&rIa0'emudk Zd0Sm0dnmPf[kac:onf/ Zd0Sm0dnmPfudk t&omzk twGif;jzpfay:aeaom

"mwkjzpfpOfrsm;u jzpfay:aponf/ 4if;"mwk jzpfpOfudk Zd0Sm0dnmP"mwk[k qdkonf/

xdkYaMumifh &om,weH pm;aomufzG,f&m "mwkypönf;rsm;onf Zd0Sm 0dnmPf[kac:aom

t&omzkaemufydkif;wGif jzpfay:aom vQyfppf "mwfvdkufcH&rIa0'em cHpm;csufudkjzpfay:apaom

"mwkaA'jzpfpOfrsm;udk vnf;aumif;? 4if;jzpfpOfESifh ,SOfwGJjzpfay:aom qdkif&mtjcm;apwoduf

jzpfpOfrsm;udk vnf;aumif;? olYoabmolaqmifvsuf qifhuJqifhuJjzpfaponf/ zó? a0'em?

onm? apwem? Zd0dwdajÉ? {*¾uwm? reodum& apwodufrsm;tm;vHk;onf Zd0Sm0dnmPf

pdwfESifhtwl ,SOfíjzpfay:onf/ Zd0Sm0dnmPfpdwfESifh ,SOfbuf apwoduf (7)yg;wdkYonf

&omtm½Hkpepf twGif;wGif olYae&mESifhol wpfNydKifeuf wpfcsdefwnf;wGif jzpfay:aeonfudk

odyÜH½IaxmifhrSvnf; &Sif;vif;pGmawGYjrifae&onf/ xdkYaMumifh Zd0Sm0dnmPfpdwfESifh 4if;ESifh,SOfbuf

apwodufrsm; jzpfay:onfhoabmw&m;jzpfpOfudkþt"dyÜm,f udk ygVdbmomjzifh ]]&om,weH?

Zd0Sm0dnmP"mwk,m wHorÜ,kwåum eOö"r®meH? tm&r®P ypöa,e ypöa,m/}} [k y|mef;ygVdawmf

wGif a[mMum; cJhonf/

þjzpfpOfwGifvnf; ]ol}? ]ig} ryg/ ½kyf0w¦Krsm;jzpfaom "mwkypönf;rsm;ESifh Zd0Sm,we?

Zd0Sm0w¦K? Zd0Smyom'wdkY awGYqHk&mrS Zd0Sm0dnmPf jzpfay:vmjcif;jzpfonf/ xdk½kyf0w¦K ESpfrsdK;

taMumif;wdkufqdkifí awGYqHkjcif; zójzpfonfESifh rnfolrQwm;ír&aom cHpm;rI a0'em

jzpfay:rnf jzpfonf/ xdkcHpm;rIa0'emudk t&om[k ynwfwifum ,HkrSwfoHk;EIef;Mu&m rS

y&rw¦w&m;jzpfpOfESifh a0;uGmvmMuonf/ ynwfrsm;udk twdwfESifh ypöKyÜef EdIif;,SOfMu&mrS

avmbjzpfay:onf/ avmbonf apwem? ocFg&? a'go ponfjzifh tqifhqifh qufumqufum
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jzpfaponfrSm y&rw¦w&m;yif jzpfonf/ tqifhvdkuftqifhvdkuf jzpfay:ukefMuaom

"mwkjzpfpOfrsm;om jzpfNyD; ]ol} ]ig} ra&G;? r&Sd/ ½kyftzGJYtpnf;? um,½kyftzGJYtpnf;jzpfay:ygu

qdkif&m "mwkjzpfpOfrsm; olYoabmolaqmif jzpfay:vmMujcif;om jzpfayonf/ olYoabm

olaqmifqdk&mwGif 4if;vkyfief;rsm;\aemufuG,f MudK;udkifvIyf&Sm;aeonfh acgif;aqmifonf

cËmudk,f\ uvmyfpnf;tm;vHk;wGif&Sdonfh DNA twGif;&Sd Gene ac: ADZZD0dw½kyfyif

jzpfacsonf/ ZD0dw½kyfonf xdkjzpfpOfrsm;tm;vHk;tm; jzpfaeapjcif;jzpfonfudk owdjyK&ef

vdkayonf/ ZD0dw½kyfonf uHaMumifhjzpfay:vmaom½kyf ur®Z½kyfjzpfonf/ xdkYaMumifh jyKcJhaom

uH\tusdK;aMumifh jrifjcif;? Mum;jcif;? eHjcif;? t&om&&Sdjcif; ponfh a0'emcHpm;rIrsdK;pHkudk

aumif;aomukodkvfuHrsm; jyKcJh&aom tusdK;tjzpfaomfvnf;aumif;? cHpm;cGifhwpfcktjzpf

vlYb0wGif &&SdNyD;jzpfaomfvnf; tm½Hkrsm;\ y&rw¦oabmo½kyfudk em;rvnfEdkifvQif

uHtopfrsm;xyfí jzpfay:&ef tvGefeD;pyfvSayonf/ uHtopfrsm;onf ukodkvfuHrsm;

jzpfcJhvQifvnf; b0oHo&m&SnfMumayawmhrnf/ uHtopfrsm;onf tukodkvfuHrsm; jzpfcJh

vQifawmh qdk;0g;vSaom tyg,f(4)bHkrS jyefxGuf&efyifcufayonf/ xdkYaMumifh tm½Hkrsm;\

y&rw¦oabmudk em;vnfatmif BudK;yrf;um avmbjzpfrI avsmhenf;uG,faysmufEdkifonftxd

MudK;yrf;tm;xkwfEdkifygvQif b0oHo&m puf0ef;udk &yfwefYEdkifayvdrfhrnf/

xdkYaMumifh 0ifa&mufvmaom "mwkypönf;rsm;[k rSwf,lum pm;oHk;jcif;? "mwkypönf;rsm;

aMumifh jzpfay:vmonfh vQyfppfydkwif&S,frS "mwfvdkufjcif;cHpm;rI a0'emudk ESvHk;oGif;um

pm;aomufvQif pm;jcif;twGufjzpfrnfh avmb avsmhusayrnf/ udk,ftav;csdef avQmhcsvdkaom

yk*d¾Kvfrsm;vnf; þoabmw&m;udk ESvHk;rlí tavhtusifhvkyfEdkifygu rnfonfhaq;0g;rQ oHk;pGJ&ef

rvdkygbJ udk,ftav;csdefavQmhcsEdkifonf/

azm|AÁm,weH? um,0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

azm|AÁm,weHonf xdawGYjcif;udk qdkvdkonf/ cËmudk,fum,&Sd ½kyf0w¦KrsdK;pHkESifh jyifyrS

0ifa&mufvmMuaom ½kyf0w¦Krsm; awGYxdjcif;udk qdkvdkonf/ xdkodkYawGYxdrIjzpfonfhtcg

ta&jym;atmufwGif&Sdaom emAfaMumrsdK;pHkonf tyltat;? taysmhtrm? tpl;t&S? zdtm;?

uGJjyJjcif; ponfjzifh trsdK;cGJjcm;í bmomjyefonf/ qdkvdkonfrSm xdawGYrIjzpfjcif;aMumifh tyljzpf

ay:vQif vQyfppfydkwif&S,fwpfrsdK;xGufvmonf/ tat;jzpfay:vQif aemufxyf vQyfppfydkwif&S,f

wpfrs dK;xkwfvdkufjyefonf/ trsdK;rs dK;aom xdawGYrIrsm;aMumifh ta&jym;atmufwGif

vQyfppfydkwif&S,f ajymif;vJjcif;jzpfonf/
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xdkvQyfppfydkwif&S,fonf cËmudk,ftESHYtjym;wGif &SdaeMuaom Axon vrf;aMumif;rsm;rS

wpfqifh OD;aESmuf\ Somatosensory Cortex wGif tuf&Sif ydkwif&S,frsm;jzpfay:aponf/

4if; tuf&Sifydkwif&S,frsm;onf awGYxdyHkay: rlwnfí yrmPrwlvQif rwlaom"mwfvdkufcH&rI

a0'emudk&&Sdaponf/ "mwfvdkufcH&onfudk od&SdcHpm;&onfhae&monf OD;aESmufwGif;&Sd

Somatosensory Cortex jzpfonf/ Mum;cHqufoG,fa&;EsL&Gefrsm;onf "mwfvdkufjcif;

cHpm;rIa0'emudk &&Sdaomfvnf; odompGmr&/ vufqifhurf;ay;Muaom qufoG,fa&; Axon

rsm;omjzpfonf/ Somatosensory Cortex wGif qdkif&mtm½Hkudk,fpm;jyK NDA zGJYpnf; yHkrsm;

jzpfay:onfhtcgrSom emrfcËm (4)yg; pwifjzpfay:vmonf/ emrfcËm (4)yg;jzpfay:jcif;udk

xdodtm½Hkudk odjcif;[k em;vnfEdkifonf/ Somatosensory Cortex twGif; NDA zGJYpnf; yHkrsm;

jzpfay:onfhtcg A Fibre rsm;rSwpfqifh xdodjcif; jzpfay:&m ae&mudk today;onf/ NDA

zGJYpnf;yHkaMumifh a0'emcHpm;rI jzpfay:od&Sdjcif; jzpfNyD; a0'emjzpf&mae&mudk A Fibre uom

ay;Edkifrnf/ udk,fwGif;t*Fgrsm; emusifrItwGuf udk,fwGif;t*Fgrsm;wGif&Sdaom C Fibre onf

xdodrIjzpf&m ae&mudk wduspGm nTefjyEdkifjcif;pGrf;&nfr&Sd/ xdkYaMumifh udk,fwGif; emusifrIrsm;twGuf

wduspGm od&SdEdkifjcif;r&Sdacs/ ta&jym;atmuf&Sd A Fibre qufoG,fa&; Axon rsm;wGif Myelin

Sheath ac: tjzLa&mif vufywfrsm; yg&Sdonf/ xdkYaMumifh xdawGYjcif;onf Somatosensory

Cortex twGif; vQyfppf "mwfvdkufcH&jcif;a0'em cHpm;rIjzpfaom um,0dnmPfESifh 4if;udkjzpfap

aom "mwkjzpfpOfrsm;tm;vnf;aumif; 4if;"mwkjzpfpOfrsm;ESifh wpfNydKifwnf; jzpfay:aom

tjcm;qdkif&m apwodufjzpfpOfrsm;udkvnf;aumif; olYoabmolaqmifí jzpfaponf/ zó?

a0'em? onm? apwem? Zd0dwdajE´? {*¾uwm? reodum& apwodufrsm;tm;vHk;onf

um,0dnmPfpdwfESifhtwl ,SOfíjzpfay:onf/ um,0dnmPfpdwfESifh ,SOfbuf apwoduf

(7)yg;wdkYonf xdodtm½HkpepftwGif;wGif olYae&mESifhol wpfNydKifeuf wpfcsdefwnf;wGif

jzpfay:aeonfudk odyÜH½IaxmifhrSvnf; &Sif;vif;pGmawGYjrifae&onf/ xdkYaMumifh um,0dnmPf

pdwfESifh 4if;ESifh,SOfbuf apwodufrsm; jzpfay:onfhoabmw&m;jzpfpOfudk4if;t"dyÜm,fudk ygVdjzifh

]]azm|AÁm,weH? um,0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/}}

[k ypö,eda'́o ygVdawmfwGif a[mMum;cJhonf/

þjzpfpOfwGifvnf; ]ig}? ]ol} r&Sd/ jyify½kyf0w¦Konf um,½kyf rsm;ESifh xdawGYrIjzpfonfESifh

um,0dnmPfjzpfay:ayvdrfhrnf/ xdkum,0dnmPf pdwfwdkYonf Somatosensory Cortex wGif;&Sd

qdki f&mtyd kif;rsm;wGif vQyfppf"mwfvd kufcH&jcif;aMumifh jzpfay:aom a0'emcHpm;rI

omvQifjzpfonfrSm y&rw¦w&m;yifjzpfayonf/ um,½kyfrsm;onf emusifcHpm;wwfaom tpGrf;

r&Sd/ Neuron \ Soma vnf;aumif;? Myelin Sheath rygaom Axon rsm;onf vnf;aumif;

cHpm;rI xdodEdkifonf[k ,lqEdkifonf/ t½dk;ESifhMuGufom;rsm;onf rcHpm;wwf/ um,½kyfwGif
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cHpm;wwfaom 0dnmPu©Ëm jzpfaom ae&monf NDA zGJYpnf;yHkrsm;yifjzpfonf/ NDA zGJYpnf;yHkyg

Neuron rS vGJí tjcm;um,½kyf tm;vHk;onf 0dnmPu©Ëmjzpfjcif;udk rodEdkif/ omref½kyf0w¦K

rsm;ESifh bmrQrjcm;acs/ NDA Neuron zGJYpnf;yHkonf El;nHhaom zGJYpnf;yHkjzpfí 4if;twGif;&Sd

vQyfppfrIefrsm; ajymif;vJrI&SdvQif NDA Neuron onf cHpm;rIa0'emudk&onf/ 4if;onf

0dnmPu©Ëm jzpfrI\ ae&myifjzpfonf/ txl;owdjyK&efrSm "mwfvdkufcH&rIa0'emonf NDA

Neuron wGif;wGifomjzpfonf/ 4if;a0'emcHpm;rIonf NDA zGJYpnf;yHktopf jzpfay:jcif;om

jzpfonf/ xdkYaMumifh a0'emcHpm;rIonf NDA Neuron wGif; "mwkajymif;vJrIomjzpfonf/

"mwkajymif;vJrIonf AP jzpfonf/ AP jzpfvQif NDA zGJYpnf;yHk topfwpfckjzpfrnf/ NDA

zGJYpnf;yHktopfwpfckjzpfvQif a0'emcHpm;&onf/ jrifodjcif;onf rsufvHk;pepfwGif AP jzpfjcif;?

Mum;odjcif;onf em;pepf twGif; AP jzpfjcif;? eHodjcif;onf ESmacgif;twGif; AP jzpfjcif;? t&om

odjcif;onf vQmtwGif; AP jzpfjcif;? xdodjcif;onf udk,fum, ta&jym;atmufwGif AP

jzpfjcif;omjzpfonf/ AP udk tajccHtm;jzifh pdwf[kac: Edkifonf/ ½kyfjzpfaom NDA Neuron

onf cHpm;rIjzpfay:&m? a0'emjzpfay:&m? pdwfjzpfay:&m ae&mjzpfaomfvnf; cHpm;rIjzpf&onfh

taMumif;w&m;onf pdwfac: AP ac:? vQyfppf"mwk ajymif;vJrIomjzpfonf/ um,½kyfrsm;onf

bmrQrodaom ½kyfoabmomjzpfonf/ ajcaxmufemvQif ajcaxmuf&Sd t½dk;rsm; tom;rsm;u

emaejcif;r[kwf/ OD;aESmuf&Sd Somatosensory Cortex \ ajcaxmufESifh qdkifaom Neuron

rsm;wGif AP jzpfay:aejcif;yifjzpfonf/ Somatosensory Cortex \ ajcaxmufESifhqdkifaom

Neuron rsm;wGif;wGif "mwkajymif;vJrIrsm; jzpfaeíjzpfonf/ 4if;"mwkajymif;vJjcif;udk pdwf[k

ac:Edkifonf/ pdwfaMumifhomvQif cHpm;rIa0'emrsm; &&Sdonf/ um,½kyfwdkYonf Mum;cH

wnf&Sdaeaom ½kyf0wåKrsm;omjzpfum pdwf[kac:aom AP jzpfay:ap&ef vrf;aMumif;jyKonfrS

vGJí pdwfa0'emcHpm;rIrsm;udk um,½kyftm;vHk;u odyifrodMuacs/ taoaumifuhJodkYyif

jyKrlMuayonf/ a0'emcHpm;jcif;wGif um,½kyfwdkYryg/ odEdkifpGrf;vnf;r&Sd/ 4if;wdkY jyify½kyfwdkY

xdawGYMu&rSmomvQif Somatosensory Cortex wGif qdkif&mae&mrsm;ü AP jzpfay:um NDA

zGJYpnf;jcif;rS cHpm;rIa0'emudkodaom 0dnmPu©Ëmjzpfay:jcif;jzpfonf/ odkYjzpfí um,½kyf

wkdYonf a0'emcHpm;rIjzpfay:aeaom jzpfpOfwGif yg0ifaeMuaomfvnf; cHpm;rIa0'emudk yg0if

cHpm;jcif;rjyKEdkifonfudk owdjyK&efvdkonf/

um,½kyfwdkYonf ½kyf0w¦Krsm;tjzpfjzifh ur®Z½kyfjzpfaom DNA \ nTefMum;rIjzifh

olYoabmolaqmifí vkyfudkifaeMuonf/ olwdkYudk rnfolrQ tpdk;r&/ DNA u tpdk;&onf/

Owku twdkif;twmwpfck txd tpdk;&onf/ tm[m&uvnf; twdkif;twmwpfcktxd

tpdk;&onf/ 4if; um,½kyf0w¦Krsm;ay:wGif rlwnfum jzpfay:vmaom pdwfonfvnf;
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um,½kyfrsm;udk twdkif;twm wpfcktxd tpdk;&onf/ odkYaomf xdkum,½kyfrsm;udk &&Sdxm;onf

qdkif&myk*d¾Kvf[k ynwfxm;aom xdkzGJYpnf;yHkonf um,½kyfrsm;\ vkyfief;rsm;ay:wGif tpdk;r&/

xdkqdkif&myk*d¾Kvfonf olYoabmolaqmifí uHaMumifhzGJYpnf;jzpfay:vmaom um,½kyf0w¦K

zGJYpnf;yHkpepfomvQifjzpf\/ xdkzGJYpnf;yHkudk ]]vl}} [k ynwfwifum ,HkrSm;em;vnfum vlYb0wGif

usifvnf\/ zGJYpnf;yHkpepfyg um,½kyfrsm;onf 4if;wdkY\ "mwk½ly obm0rsm;twdkif;

jyKrlrnfjzpfonf/ xdk um,½kyftm;vHk;onf 4if;wdkY\ ½ly"mwk obm0rsm;twdkif; jyKrlonfh

tcg rnfolrnf0g rnfonfht&mudkrQ iJhn§mjcif;r&SdbJ obm0w&m;twdkif; "mwk½lyowådwdkY\

t&Sdtwdkif;jyKrlrnfomjzpfonf/ um,uH? 0pDuH? raemuH vkyfief;tm;vHk;onf um,½kyfrsm;tm;

emrf½kyf\ appm;jcif;aMumifhjzpfaom taMumif;w&m;rsm; jzpfonf/ xdkvkyfief;rsm;udk

todÓPf[kqdktyfaom or®m'd|djzifh xdef;ausmif;um tyg,f (4)bHkudka&Smifí vlYbHk? ewfbHk?

jA[®mbHkrsm;wGif aexdkifEdkifonf/ odkYaomf xdkbHkrsm;onf 'ku©uif;aom a&G;cs,frIawmhr[kwf/

tcefYroifhvQif tyg,fav;bHkodkY a&muf&SdEdkifayao;onf/ þtyg,fav;bHktEÅ&m,fonf

jyóemyifjzpfonf/ xkdYaMumifh ydkí ÓPfjrifhaom a&G;cs,frIjzpfonfh um,½kyfESifhemrfpdwf

jzpfay:zGJYpnf;rIcsKyfNidrf;&m vrf;aMumif;udk a&G;cs,f&efonf wpfckwnf;aom a&G;cs,f&mjzpfvm

ayrnf/ um,½kyfESifhemrfpdwfcsKyfNidrf; rSom um,½kyfrsm;ESifh jyifytm½Hkig;yg;wdkY awGYqHk&mrS

jzpfay:vmonfh  a0'emcHpm;rIrs dK;pH kESif h aemufqufwGJ avmbwdkYtm; jzpfay:aprI

csKyfNidrf;rnfjzpfonf/ um,½kyfcsKyfNidrf;jcif; onf ½kyfcsKyfNidrf;jcif;jzpfNyD; vQyfppf"mwfvdkufcHpm;&rI

a0'em csKyfNidrf;jcif;onf emrfcsKyfNidrf;jcif;jzpfonf/

xdkYaMumifh þuJhodkY um,½kyfzGJYpnf;yHkpepftjzpf zGJYpnf;xm;aom uREfkyfwdkYonf tbd"r®m

w&m;awmf y|mef;ygVdawmfwGif a[mMum;xm;cJhaom y&rw¦oabmw&m;rsm;udk aumif;pGmavhvmrI

jyKum or®m'd|djzpfapa&; MudK;yrf;EdkifMuayonf/

½lyg,weH? o'´g,weH? *E¨m,weH? &om,weH? azm|AÁm,weH raem"mwk,m

wHorÜ,kwåumeOö "r®meH? tm&r®P ypöa,e ypöa,m/

½lyg,weH (tqif;)? o'́g,weH (toH)? *Ëm,weH (teHY)? &om ,weH (t&om)?

azm|AÁm,weH (awGYxdrI) wdkYonf raem"mwk,m [kac:aom 0ifa&mufvmaom xdktm½Hk

toD;oD;udk  PFC wGif Short Decay Period NDA rsm;tjzpf vufcHvdkufjcif; orÜ#dpädKif;ESifh

4if; NDA rsm; zGJYpnf;jzpfay:jcif; (orÜ#dpädKif;jzpfjcif;)jzpfpOfESifh ,SOfwGJíjzpfay:aom obm0

w&m;rsm;udk taMumif;w&m;rsm;jzpfonf[k qdkvdkonf/ 0ifa&mufvmaom tm½Hkrsm;udk

udk,fpm;jyKonfh NDA rsm; PFC wGif zGJYpnf;jzpfay:&mwGif jzpfay:jzwfoef; pD;qif;aeaom
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

vQyfppf"mwf AP rsm;aMumifh qdkif&m PFC Neuron rsm;wGif "mwfvdkufcH&aom cHpm;rIa0'em

jzpfay:\/ xdka0'emcHpm;rIudk orÜ#dpädKif;[kac:um pdwfwpfcktjzpf cGJjcm;owfrSwfynwf jyKonf/

apwodufonfvnf; tajccHtm;jzifh pdwfyifjzpfNyD; 4if;jzpfay:&mae&mtvdkuf odomapí

vnf;aumif;? jzpfay:&mtcsdefudk odomap&efvnf;aumif; pdwfukdyif trnfcGJí ay;xm;aom

ynwfomjzpfonf/ y&rw¦tm;jzifh apwodufonf pdwfyifjzpfonf/

0ifa&mufvmMuaom tm½Hkig;yg;aMumifhomvQif orÜ#dpädKif;jzpfay:&onf/ tm½Hkrsm;

0ifa&mufvmonfhtcg qdkif&m0w¦Krsm;udkjzwfoef;um AP onf Thalamus odkYa&muf\/

tjrifESifh tMum;tm½Hkrsm;twGuf Thalamus txGufrSpí Language Scratch Pad ESifh

Visuospatial Scratch Pad txd jzpfay:Muaom AP rsm;udk 0dnmPfpdwfrsm;[k ac:Muonf/

Thalamus \ t0ifrS Thalamus \txGuf? Thalamus \twGif;wGif jzpfay:aom AP rsm;udk

yOö'Gg&m0ZÆef;pdwf[kac:onf/ rsufpd\ Retina rS Thalamus t0iftxd pdwfudk pu©K0w¦Kpdwf[k

ac:Edkifonf/ rsufpd Retina wGif;&Sd Rods ESifh Cones rsm;wGifjzpfaom Potential onf rlv

RMP wGif&Sdae&mrS Photon rsm;0ifa&muf vmrIaMumifh Photon wdkY Rods ESifh Cones rsm;udk

pwifxdawGYrI (zó) jzpfonfESifh Rods ESifh Cones wdkYonf RMP pwifajymif;vJum b0*Fpve

jzpf\/ Rods ESifh Cones rsm;\ RMP onf vQyfppftEIwf"mwfjrifhwufum Graded Potential

jzpfvmonf/ 4if; Graded Potential onf tedrfhqHk;odkY a&mufonfhtcg b0*Fkyapä'ac:

b0ifajymif;vJrIcsKyfNidrf;onf/ b0ifajymif;vJrI b0*Fkyapä' csKyfNidrf;onfESifh Ganglion

uvmyfpnf;rsm;\ Axon wGif AP jzpfay:um 4if; AP  onf Thalamus \t0ifodkY pwif

a&muf\/ xdkYaMumifh b0*kFyapä' csKyfNidfrf;onfESifh yOö'Gg&m0ZÆef;pdwf pwif\/ vQyfppf ajymif;vJrI

ESifh vQyfppfpD;aMumif;wdkY\ oabmonf a&SUodkYa&SUodkY vufqifhurf;í qifhuJqifhuJ jzpfay:avh

&Sdonf/ vQyfppfajymif;vJrIonf aemufrSa&SUodkYa&GUonfh jzpfpOfwGif a&SUwGifenf;enf; jzpfay:onf

ESifh aemufwGif enf;enf;csKyf Nidrf;onf/ a&SUwGif tvHk;pHkjzpfay:ygu aemufwGif tvkH;pHkcsKyfNidrf;NyD;

jzpf&\/ a&cGufwpfcGufwGif;rSa&udk aemufa&cGufwpfcGuftwGif;xnfhonfh OyrmuJhodkY

yxrcGufrS 'kwd,cGufodkYxnfh&mwGif 'kwd,cGufwGif a&wpf0ufa&mufvQif yxrcGufwGif

a&wpf0ufukefqHk;rnfhoabmyifjzpfonf/ yxr cGufrSa&onf 'kwd,cGufodkY ul;ajymif;&mwGif

tMum;r&Sdul;ajymif;onfudk owdjyKyg/ 'kwd,cGufwGif;odkY a&tukefa&mufvQif yxrcGufwGif

a&r&Sd awmhonfjzpfonf/ Neuron rsm;twGif; vQyfppf"mwkajymif;vJrIjzpfpOfrsm;onf

þoabmw&m;twdkif;yifjzpf\/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

oaAÁ"r®m raem0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH tm&r®P ypöa,e ypöa,m/

oaAÁ"r®m tvHk;pHkaomobm0w&m;jzpfpOf wdkYonf raem0dnmPf [kac:aom PFC \

VmPFC ESifh ofPFC wdkYwGif ypöKyÜeftm½HkESifh Hippocampus rS twdwftm½Hkrsm;udk EdIif;,SOfpl;prf;onfh

oEÅD&Pvkyfief;wGifjzpfay:onfh AP rsm;ESifh? 4if;jzpfpOfrsm;ESifh wpfNydKifeuf ,SOfwGJí jzpfay:aom

OD;aESmufwGif;jzpfpOfrsm;udk qufumqufum olYoabm olaqmifí jzpfay:aponf[k qdkvkdonf/

tvkH;pHkaom obm0w&m;jzpfpOf[lonfh oaAÁ"r®mqdkonfrSm ½lyg½Hkudk awGYonfhtcsdefrS

pí PFC wGif oHy#dpädKiff;pdwfjzpfcsdeftxd jzpfpOfrsm;udk qdkvdkonf/ ½lyg½Hkudk awGYonfhtcsdefrSpí

oHy#dpädKif;jzpfay:aom jzpfpOfrsm;onf oEDÅ&PpdwfESifh 4if;jzpfpOfESifh wpfNydKifwnf;jzpfay:

aeMuaom tjcm; qdkif&mOD;aESmufwGif;jzpfpOfrsm;udk jzpfudkjzpfaponf[k qdkvdkonf/

oEÅD&Pomru 0ka|mESifh aZmapmjcif; ponfhjzpfpOfrsm;udkyg jzpfaponf[k qdkvdkjcif;jzpfonf/

,H,H"r®m tm&AÇ? a,a,"r®m OyÜZÆEÅd? pdwåapodum "r®m? awaw "r®m awoHawoH "r®meH

tm&r®P ypöa,e ypöa,m/

tMuiftm½Hk (6)yg;wdkY 0ifa&mufvmrIwdkYaMumifh aemufqufwGJ jzpfay:vmMuonfh

tusdK;w&m;rsm;jzpfMuaom b0*Fpve? b0*Fkyapä' 0dnmPfrsm;? yOö'Gg&m0ZÆef;pdwf? orÜ#dpädKif;pdwf?

oEDÅ&Ppdwf? 0ka|mpdwf? aZmrsm;ESifh w'g½Hkpdwfrsm;onf qifhuJqifhuJ wpfckcsKyfwpfckjzpf

ukefMuonf/ xdktm½Hkajcmufyg;onf xdkjzpfpOfwdkYtm; appm;vTrf;rdk;í olYoabm olaqmifum

qufíqufíjzpfay:onf[k qdkvdkonf/

qdkvdk&if;rSm tm½Hkajcmufyg;onf pdwf? apwodufrsm;udk jzpfay:ap aom taMumif;w&m;

rsm;yifjzpfonf/ xdkYaMumifh tm½Hkajcmufyg;udk rxdef;odrf;Ed kifygu tusdK;w&m;tjzpf

qufíjzpfay:vmawmhrnfh pdwf? apwodufrsm;onf uHtopfrsm;udk jzpfay:apawmhrnfjzpfonf/

uHtopfrsm;onf b0oHo&mudk &Snfap\/ odkYjzpfí uHtopfrsm;jzpfay:jcif; enf;yg;ap&ef

vnf;aumif;? jzpfay:cJhNyD;onfh uHrsm;&SdcJhvQifvnf; tusdK;ray;Ekdifaom ta[moduH

rsm;jzpfvmEdkifapa&;twGuf tajccHtaMumif;w&m;rsm;jzpfaom tm½Hkajcmufyg;udk

xdef;ausmif;&mwGif (1) tm½Hkajcmufyg;ESifh tXm,wersm; tvkyfvkyfMuonfh y&rw¦w&m;jzpfpOfrsm;

udk avhvmESvHk; oGif;EdkifygrS avmbudkjzpfapaom pdwfvIyf&Sm;rI pdwf½dkif;wdkYudk wm;qD;Ekdif

rnfjzpfayonf/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

t"dywdypöa,mwd

qÉm"dywd? qÉorÜ,kwåumeH "r®meH? wHorkXmem eOö½lygeH t"dywd ypöa,e ypöa,m/

0D&d,m"dywd? 0D&d,orÜ,kwåumeH "r®meH? wHorkXmemeOö ½lygeH t"dywd ypöa,e ypöa,m/

pdwåm"dywd? pdwåorÜ,kwåumeH "r®meH? wHorkXmemeOö ½lygeH t"dywd ypöa,e ypöa,m/

0DrHom "dywd? 0DrHo orÜ,kwåumeH "r®meH? wHorkXmemeOö ½lygeH t"dywd ypöa,e ypöa,m/

,H,H "r®H? *½HkuwGm? a,a,"r® OyÜZÆEÅd? pdwåapwodu"r®? awaw"r®m awoHawoH "r®meH

t"dywdypöa,e ypöa,m/

t"dywdypöa,m\ teufudk odyÜH½IaxmifhrS em;vnfjcif;

qÉm"dywd? qEórÜ,kwåumeH "r®meH? wHorkXmem eOö½lygeH t"dywd ypöa,e ypöa,m/

qÉm"dywd qÉ[lonfh PFC \ AP onf Frequency jrifhvQif 4if; AP aMumifh

4if;ESifhqufpyf,SOfwGJtvkyfvkyfMuaom jzpfpOfrsm;tm;vHk;wGifvnf; jrifhrm;aomwkefEIef;

(Frequency) AP rsm;udkomqufvufjzpfay:apNyD; xdk AP jzpfpOfrsm;wGif Synaptic Connection

rsm;ü xGufay:vmaom Neurotransmitter ½kyf0w¦Kypönf;rsm;onfvnf; jrifhwufaom

Frequency aMumifh tjrifhqHk;yrmP xkwfvkyfxGuf&Sdvmonf/ qÉ"dywdjzpfaom PFC AP

onf High Frequency jzpfNyDqdkvQif aemufqufwGJ vkyfazmfOD;aESmuftpdwftydkif;rsm;

tm;vHk;onfvnf; PFC AP aemufodkYvdkufí High Frequency AP rsm;om ul;qufjzpfay:onf/

High Frequency AP onf Neurotansmitter OD;a& rsm;rsm;udk  Synaptic Cleft twGif;odkY

tBudrfa&rsm;rsm; xkwfvTwfay;jcif;jzifh tvkyfvkyfay;onf/ PFC AP High Frequency jzpfvQif

usef AP rsm;onf PFC AP \ OD;aqmifrIaemufom vdkufMujcif;onf OD;aESmufwGif; obm0

jzpfpOfwpfckjzpfonf/

0D&d,m"dywd? 0D&d,orÜ,kwåumeH "r®meH? wHorkXmemeOö ½lygeH t"dywd ypöa,e ypöa,m/

OD;aESmufwGif;jzpfpOfrsm;wGif 0D&d,qdkonfrSm Sustained Concentration ac:

pOfqufrjywf tm½Hkpl;pdkufxm;rIaMumifhjzpfvmaom um,uH? 0pDuH? raemuHrsm; jyKvkyfjcif;udk
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

qdkvdkonf/ Oyrm - tm½Hkwpfck PFC odkY 0ifa&muf vmonfqdkygpdkY/ 4if;ypöKyÜeftm½HkESifhtvm;wl

twdwftm½Hkrsm;udk EdIif;,SOf pl;prf;&mrS PFC wGif High Frequency AP jzpfay:vmonfqdkvQif

4if; High Frequency PFC AP onf Amygdala wGifyg High Frequency AP qufvuf

jzpfay:ap\/ þodkY Amygdala wGif jrifhrm;aom High Frequency AP jzpfay: pOf Amygdala

\ Threshold Level wpfckudkausmfum Frequency jrifhwufrI jzpfygu Amygdala onf

4if;tm½HkESifh qdkif&m OD;aESmuftpdwftydkif;rsm;udk qufvufí EdI;aqmfae\/ þodkY pOfqufrjywf

qufíEdI;aqmfEdkifjcif;udk Long Term Potentiation [kac:onf/ Long Term Potentiation

jzpfay:vQif Sustained Concentration udk&&Sdonf/ PFC wGif 0ifa&mufvmaomtm½Hkonf

aysmufuG,foGm;cJhNyDjzpfaomfvnf; xdkypöKyÜeftm½Hkonf tm½Hka[mif;tjzpf Hippocampus

rSwpfqifh qdkif&m Cortex rsm;wGifvnf;aumif;? pdwfvIyf&Sm; rIqdkif&m tm½Hkrsm;udk Amygdala

wGifvnf;aumif;? onmP©Ëm jzpfay:í NDA zGJYpnf;yHkrsm;jzifh odrf;qnf;um Hippocampus

onfvnf; 4if; High Frequency AP aMumifh Amygdala udk pOfqufrjywf AP jzpfay:apjcif;jzifh

Sustained Concentration jzpfay:aponf/ qdkif&myk*d¾Kvf\ cHpm;rIwGif xkdtm½Hkonf

pOfqufrjywf&SdaeonfhtwGuf Amygdala rS qufíjzpfay:aom AP wdkYonf Basal Nuclei

rsm;ESifh Limbic pepfwdkYaMumifh aZmrsm;qufumqufum jzpfay:NyD; um,uH? 0pDuH? raemuH

topfrsm; qufwdkufjzpfay:vmonf/

þodkYqufumqufum jyKaeaom um,uH? 0pDuH? raemuHwdkYudk &nfnTef;í 0D&d,[k

ac:qdkonf/ High Frequency AP aMumifh pwifjzpfay:aom AP onf taMumif;&if;

w&m;jzpfaom ypöKyÜeftm½Hkopfonf twdwftm½Hka[mif;jzpfoGm;onfhwdkif &yfem;jcif;r&SdbJ

4if;tm½Hkopfpwif0ifa&mufvmcsdefwGif jzpfay:vmaom um,uH? 0pDuH? raemuHwdkYudk qufí

qufí xyfumxyfum jyKaejcif;onf 0D&d,jzpfonf/ þuJhodkY Sustained Concentration

&Sdjcif;udk 0D&d,"dywd wyfonf[k qdkEdkifayonf/ xdkYaMumifh Sustained Concentration

jzpfay:aeonfh umvrsm;twGif; OD;aESmuf\ qdkif&mtpdwftydkif;rsm; jzpfMuaom Basal Nuclei

ESifh Limbic pepfrsm;\ Synapse rsm;wGif xkwfvkyfaom pdwåZ½kyfrsm; pdwfaMumifh AP

aMumifhjzpfaom ½kyfrsm;jzpfMuonfh Neurotransmitter rsm;onfvnf; 0D&d,ac: Sustained

Concentration udkjzpfapaom Amygdala ESifh Hippocampus rS High Frequency AP

rsm;\aphaqmfrItvdktwdkif; jzpfay:vmMuonfudk 0D&d,orÜ,kwåwumeH "r®meH wHorkXmemeOö

½lygeH[lí a[mMum;awmfrlcJhygayonf/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

pdwåm"dywd? pdwåorÜ,kwåumeH "r®meH? wHorkXmemeOö ½lygeH t"dywd ypöa,e ypöa,m/

þa[mMum;csufwGif pdwåm"dywd[k nTef;qdka[mMum;cJhjcif;onf tm,we0w¦Krsm;

jzpfaom pu©K0w¦K? aomw0w¦K? Cme0w¦K? Zd0Sm0w¦K ESifh um,0w¦K rsm;wGif pwifjrpfzsm;cHum

jzpfay:cJhaom Graded Potential rsm;onf ueOD; a&S;OD;pGm pwifjzpfay:onfh Potential

rsm;jzpfonf/ 4if;wkdYonf pwifjzpfay:aom cHpm;rIa0'emjzpfí tajccHtm;jzifh pdwfrsm;jzpfonf/

pu©K0w¦Kpdwfonf Rods ESifh Cones rsm;rS pwifum yOö'Gg&m0ZÆef;t0ifodkY a&mufonfESifh

yOö'Gg&m0ZÆef;pdwf pwifíjzpfonf/ þ½IaxmifhrSMunfhvQif yOö'Gg&m0ZÆef;pdwfonf yxrqHk;

pdwfjzpfonf/ yOö'Gg&m0ZÆef;pdwfrjzpfrD jzpfay:cJhaom pdwfrsm;udkMunfhvQif twDwb0ifonf

b0ifpdwfjzpfonf/ b0*Fpvepdwfonf b0ifpdwfpwifvIyf&Sm; ajymif;vJjcif; udkom

&nfnTef;onf/ b0*Fkyapä'onf b0ifpdwfaMumifh ajymif;vJrIcsKyfNidrf;jcif;udk qdkvdkonf/ xdkYaMumifh

b0ifpdwfrsm; vkyfief;rsm; NyD;í Ganglion uvmyfpnf;rsm;\ Axon wGif yxrqHk;jzpfay:aom

AP udk pu©K0w¦Kpdwf[k oHk;EIef;a[mMum;onfrsm;udk Mum;emcJhzl;onf/ pu©K0w¦K pdwf&SdouJhodkY

Cme0w¦Kpdwf? Zd0Sm0w¦KpdwfESifh um,0w¦KpdwfwdkYvnf; &SdMuayonf/

pdwåm"dywdonf xdk0w¦Kpdwf Graded Potential rsm;udk &nfnTef;onf [kqdkvQif

rrSm;Edkifacs/ 0w¦KpdwfwdkYcsKyfNidrf;onfESifh yOö'Gg&m0ZÆef;pdwf pí jzpfay:onf/ ,ck pdwåm"dywdonf

pu©Kpdwf Graded Potential \ Frequency jrifhrm;vQif yOö'Gg&m0ZÆef;pdwf\ AP vnf; Frequency

jrifhrm;vdrfh rnfjzpfí ]]pdwåm"dywd0w¦Kpdwfrsm;\ Frequency onf tjrifhqHk;a&mufygu}} [lí

em;vnfoabmaygufEdkifayonf/ 0w¦Kpdwfrsm;\ Frequency udk tjrifh qHk;odkY a&mufEdkifapaom

tm½Hkrsm;onf tm½Hk (5)yg;twGuf twdr[EÅm½Hk jzpfaom tm½Hkrsm;jzpfNyD;? "r®m½Hkrsm;twGuf

twd0dblwm½Hkjzpfaom "r®m½Hk rsm;yifjzpfonf/ xdktm½Hkrsm; 0ifa&mufvmvQif 0w¦Kpdwfrsm;\

Graded Potential \ Frequency onf tjrifhqHk;odkYa&mufayvdrfhrnf/ þokdYjzpfjcif; onf

pdwåm"dywdjzpfjcif;[k t"dyÜm,fESifhvdkufavsmnDaxGonf/

pdwåm"dywdjzpfaom 0w¦Kpdwfrsm;\ Frequency jrifhwufrIaMumifh 4if;0w¦Kpdwf

csKyfNidrf;onfESifh qufíjzpfaom pdwåorÜ,kwåumeH "r®meH [k qdkEdkifonf/ qufíqufí

jzpfvmMuonfh apwodufrsm;tm;vHk;ESifhwuG ]]wHorkXmemeOö ½lygeH}} xdkjzpfpOf\ Synapes

rsm;wGif xkwfvkyfxGuf&Sdvmaom Neurotransmitter rsm;tm;vHk;onfvnf; yrmPBuD;pGm

xGufvmMuonf/ qdkvdkonfrSm pdwåm"dywd[kqdktyfaom 0w¦Kpdwfrsm;\ Frequency jrifhrm;jcif;
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jzpfNyDqdkvQif qufíqufíjzpfaom apwodufwdkYESifh Neurontransmitter rsm;onf 0w¦KpdwfwdkY\

Frequency twdkif; vdkufygvkyfudkifMu&jcif;onf t"dywdypöa,e  xdyfrSvTrf;rdk;OD;aqmifjcif;

oabmjzihf aus;Zl;jyKum a&SUurjzpfcJhao;aom uHtopfwdkYudkqufí jzpfay:aponf[k

qdkvdkayonf/

0DrHom "dywd? 0DrHo orÜ,kwåumeH "r®meH? wHorkXmemeOö ½lygeH t"dywd ypöa,e ypöa,m/

0DrHom[laom ynmonf a&&SnfrSwfÓPfrsm;twGif;wGif&Sdaom NDA rsm;teufrS

or®m'd|djzpfaom odrIrsm;udk qdkvdkonf/ or®m'd|djzpfaom 0DrHom (ynm)\ NDA zGJYpnf;yHkrsm;onf

pdwful;ac: "r®m½HkjzpfrIwGif ta&;yg vSonf/ taMumif;wdkufqdkifí 0ifa&mufvmaom

ypöKyÜeftm½Hktopfonf a&&SnfrSwfÓPfrsm;wGifudk,fwdkif awGYMuHK&,lxm;aom odrIrsm;ESifh

qufpyf rI&SdonfESifh Hippocampus onf xdka&&SnfrSwfÓPfwGif;&Sd 0DrHom(ynm) udk,fpm;jyK

NDA rsm;udk ul;,lum PFC odkYay;ydkYonf/ 0DrHomac: orm'd|d jzpfaom NDA zGJYpnf;yHkwdkYonf

0ifa&mufvmEdkifonfh topftopfaom ypöKyÜeftm½Hkopfrsm;udk aumif;pGmvTrf;rdk;um

acszsufxdef;ausmif;Edkifonfudk awGY&onf/ xdkYaMumifh 0DrHom[k qdktyfaom or®m'd|dynmrsm;udk

todrsm;udk udk,fwdkifavhvmpl;prf;avhusihfí &,lxm;vQif 4if;uJhodkY udk,fwdkifavhvm

pl;prf;avhusifh&,lxm;aom or®m'd|d0DrHom (Polyversal Truth) wdkYtm; udk,fpm;jyKonfh NDA

zGJYpnf;yHkrsm;udk High Frequency AP rsm;jzifh zGJYpnf; wnfaqmufxm;Muonf/ Hippocampus

u jyefí ul;,lvQifvnf; High Frequency om jyefxkwfay;onfjzpfí xdkor®m'd|d 0DrHom

(Polyversal Truth) todynmwdkYudk topf0ifa&mufvmaom tm½Hkrsm;u aemufu vdkufíom

aeMu&ayonf/ 0DrHom (ynm)\ High Frequency jzpfrIaMumifh avmb jzpfay:&ef

tcGifhtvrf;rsm;pGm avsmhusvmonf/ xdkjzpfpOfwGif a&&Snf rSwfÓPfrsm;ESifh Hypothalamus

wdkYMum;wGif tjyeftvSeful;oef;jzpfay: aeaom AP rsm;\jzpfpOfrsm;onf 0DrHo orÜ,kwåumeH

"r®meH rsm;yif jzpfonf/ jzpfpOftwGif; xkwfvkyfxGuf&Sdaom Neurotransmitter rsm;onf

wHorkXmemeOö ½lygeH wdkYjzpfaom ½kyfwdkYyifjzpfonf/ xdkYaMumihf 0DrHom "dywd? ynm[lonfh

rSefuefaomodrI (or®m'dXd Polyversal Truth ) wdk Yonf a&&SnfrSwfÓPftwGif;
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udk,fwdkifavhusifhjcif;jzifh &,lxm;jcif;jzpfygu High Frequency AP NDA rsm;tjzpf wnf&Sdaeum

0DrHo orÜ,kwåumeH "r®meH [laom 4if; NDA rsm; yl;wGJ,SOfum tvkyfvkyfMuonfhoabmw&m;

jzpfpOf rsm;udkvnf;aumif;? 4if;oabmw&m;jzpfpOfrsm;wGif jzpfay:aom pdwåZ ½kyf0w¦K

Neurotransmitter rsm;onf ]]wHorkXmemeOö ½lygeH}} tm; 4if;0DrHom NDA zGJYpnf;yHkrsm;\ AP

Frequency \ pkd;rkd;rItwdkif; jzpfap\/

,H,H "r®H? *½HkuwGm? a,a,"r® OyÜZÆEÅd? pdwåapwodu"r®? awaw"r®m awoHawoH "r®meH

t"dywdypöa,e ypöa,m/

taMumif;w&m;rsm;jzpfMuaom tm½Hkajcmufyg; taMumif;w&m;wdkY onf qÉm"dywd?

0D&d,m"dywd? pdwåm"dywd? 0DrHom "dywdwdkYjzpfaom PFC AP Frequency jrifhrm;jcif;? Sustained

Concentration ac: tm½Hkpl;pdkufrI &&Sdjcif;? 0w¦Kpdwfrsm; Frequency jrifhrm;jcif;? or®m'd|d

trSefw&m; NDA zGJYpnf;yHkrsm;u pdk;rdk;xm;jcif;wdkYudk rvGefqefEdkifbJ 4if; (4)yg;udk txl;tav;

xm;vsuf usefaemufqufwGJ pdwfapwodufwdkYonf jzpfay:Muukef\/ xdkoabm w&m;

jzpfpOfrsm; onf (xdkt"dywd av;yg;wdkYonf) aemufaemufwGif qufíjzpfaom pdwf

apwodufrsm; jzpfay:jcif;\ taMumif;w&m;jzpfayonf/

teEÅ&ypöa,mwd

pu©K0dnmP"mwk? wHorÜ,kwåump "r®m raem"mwk,m? wHorÜ,kwåumeOö "r®meH teEÅypöa,e

ypöa,m/

raem"mwk wHorÜ,kwåump "r®m? raem0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH

teEÅypöa,e ypöa,m/

pu©K0dnmP"mwk qdkonfrSm pu©K0dnmPfudk jzpfay:apaom jzpfpOfjzpfonf/

4if;jzpfpOfESifh wHorÜ,kwåump "r®m xdkpu©K0dnmPfESifh twl ,SOfíjzpfay:aeaom oabmw&m;

jzpfpOfrsm;onfvnf;aumif;? raem"mwk,mac: orÜ#dpädKif;pdwfjzpfay:jcif;ESifh 4if;jzpfpOfESifh,SOfí

jzpfay:aeaom jzpfpOfrsm;tm;vHk;onfvnf;aumif;? tMum;r&Sd qufíqufí wpfckjzpf

wpfckcsKyfNidrf;um jzpfay:vsuf&Sdonf[k qdkvdkonf/



459
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pdwfESifh apwoduf tm;vHk;onf AP aMumifhjzpfay:aom vQyfppf"mwfvdkufcH&jcif;

a0'emcHpm;rIrsm;jzpfonf/ 4if;a0'emcHpm;rI\ tajccH taMumif;w&m;jzpfaom pdwfonf

vQyfppf"mwfajymif;vJjcif;jzpfonf/ vQyfppf\oabmobm0onf ,cifOyrmwpfckyg

zefcGufwpfcGufrSa&udk 'kwd,zefcGufwpfckxJodkY avmif;xnfhouJhodkY yxrcGufwGif avsmhoGm;

aom a&onf 'kwd,cGufwGifa&muf&Sdonf/ a&SUwGifa&mufoavmuf aemufydkif;wGif csKyfNidrf;&onf/

þodkY ajrGwpfaumifa&GUouJhodkY a&GUoGm;aom obm0jzpfí a&SUjzpfaemufcsKyfjzpfpOfonf

rnfonfhenf;ESifhrQ umvtMum;r&SdEdkif/ þonfrSm vQyfppfpD;jcif;\ obm0yifjzpfonf/

xkdYaMumifh Thalamus twGif; Optic Radiation tpwGif pwifjzpfay:aom AP vQyfppf

ajymif;vJjcif;ac: pu©K0dnmPfESifh qdkif&mapwodufrsm; jzpfay:onfhjzpfpOfwGifvnf;aumif;?

raem "mwk,mac: orÜ#dpädKif;pdwfjzpfrIESifh 4if;jzpfpOfwdkYESifh ,SOfwGJí jzpfay:aom vQyfppf

ajymif;vJrIjzpfpOf tm;vHk;onf teEÅ& tMum;r&Sd a&SUjzpfaemufcsKyf oabmjzifh jzpfay:Muav

onf[k qdkvdkonf/

xdkYaMumifh pdwfjzpfap apwodufjzpfap? Oyrmtm;jzifh pu©K0dnmPf pdwf[kqdkvQif

4if;pu©K0dnmPfonf Thalamus \txGuf Optic Radiation rSpí jzpfay:a&GUvsm;

vmonfhtwGuf 4if;pu©K0dnmPf pdwfonf wpfMudrfvQif tm½HkaMum\ ae&mwpfae&mwGifom

&SdEkdifonf/ aemufwpfcP wGif rlvae&mwGifr&SdawmhbJ csKyfysufa&GUvsm;um a&SUwGifqufí

jzpfay: aejyefonf/ þodkYpu©K0dnmPfonf Optic Radiation wGif pwifjzpfay: onfrSpí

Visuospatial Scratch Pad txda&GUuma&GUum pD;qif;oGm;jcif; jzpfonf/ emAfaMum Axon

wpfavQmufwGif ae&ma&GUum Na+ rsm;rsm;vmrI jzpfoGm;jcif;jzpfonf/ Na+ rsm; rsm;vmrIonf

Axon wpfavQmuf ae&ma&GUum a&GUumjzifh Visuospatial Scratch Pad txd qufumqufum

oGm;aeonfudk awGY&rnf/ xdkYaMumifh pu©K0dnmPfpdwfonf wpfae&mwnf;wGif &yfum

jzpfay:aeaom "mwfvdkufrIa0'emr[kwf/ Optic Radiation Visuospatical Scratch Pad txd

vrf;aMumif;twGif; Optic Radiation tpwGif AP tjzpf pjzpfay:um a&SUodkYa&SUodkYvsifjrefaom

tvsifjzifh a&GUumoGm;onf jzpfí cHpm;rIa0'emonfvnf; wpfae&mwGif AP a&mufvQif

cHpm;rIa0'em jzpfay:vdkuf? AP ac: Na+ rsm; rsm;jym;vmrIonf uyfvsufa&SUwGif qufvuf

jzpfay:onfhtcg rlvae&mwGif a0'emcsKyfoGm;jyef\/ a0'emcHpm;rIonf rjrJbJ a&SUa0'emcsKyf

onfESifhaemufa0'emay:vmjyefonf/ aemufa0'em csKyfjyefawmhvnf; aemufaemufa0'em

cHpm;rIay:vmjyef\/ þodkY pdwfonf jzpfvdkufcsKyfvdkufjzifh Visuospatial Scratch Pad
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odkYa&mufaomtcg pu©K0dnmPf pdwfcsKyfNidrf;um orÜ#dpädKif;pdwftjzpf qufvuf jzpfay:onf/

PFC wGif orÜ#dpädKif;jzpfum tm½Hkudk,fpm;jyK NDA zGJYpnf;yHk jzpfNyD;onfESifh orÜ#dpädKif; pdwfcsKyfNidrf;

jyefonf/ orÜ#dpädKif;pdwf csKyfNidrf;onfESifh Hippocampus rS ay;ydkYaom tvm;wltwdwftm½Hk

rsm;jzifh wdkufqdkifppfaq;pl;prf;aom oEDÅ&P pdwf AP rsm;jzpfay:jyefonf/ oEDÅ&Ppdwfjzifh

pl;prf;rIvkyfudkifíNyD;onfESifh oEÅD&P AP rsm;csKyfNidrf;um 0ka|m[kqdk&rnfh PFC AP topf

jzpfay:vmonf/ PFC AP onf Amygdala wGif AP jzpfay:apum Basal Nuclei ESifh Limbic

pepfwdkYonf apwemESifh ocFg&vkyfief;rsm;udk vkyfudkifaomtcg 0ka|mpdwf csKyfí aZmpdwfrsm;

jzpfay:\/ aZm AP rsm;csKyfNidrf;onfh aemufqHk;w'*FwGif Hyperpolarization jzpfum

w'g½Hkusonf/ ]]raem"mwk wHorÜ,kwåump "r®m}} onf orÜ#dpädKif;pdwfESifh 4if;ESifh,SOfíjzpfaom

jzpfpOfrsm;udk qdkvdkonf/ ]]raem0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH}} onf oEÅD&PpdwfrS

w'g½Hk usonftxdudk qdkvdkonf/ xdkapwodufjzpfpOfrsm;onf vQyfppfwdkY\ oabm

obm0twdkif; tMum;r&Sd qufíqufí jzpfay:aeonf[k qdkvdkonf/

xdkoabmw&m;wGif aomw0dnmP"mwk? Cme0dnmP"mwk? Zd0Sm 0dnmP"mwk?

um,0dnmP"mwkwdk YaMumif h qufíjzpfay:aom pdwfESif hapwodufrsm;onfvnf;

tMum;r&Sdjzpfay:Muonf/

yk&drm yk&drm ukovm"r®m? ypädrmeH ypädrmeH ukovmeH "r®meH teEÅ& ypöa,e ypöa,m/

þtydk'fonf aZmapmyHkudk &nfnTef;a[mMum;xm;jcif;jzpfonf/ a&S;a&S;u jzpfESifhaom

aZmrsm;ESifh aemufaemufwGifjzpfvmaom aZmrsm;taMumif;ESifh aZmrapmcifjzpfay:aom

apwodufrsm;ESifh aZmapmNyD; aemufrSjzpfay:aom pdwfrsm;ukdyg od&efvdktyfvmonf/

tAsmuw

pdwfjzpfpOfrsm;udkMunfhvQif twDwb0ifrSpíMunfhrnf/ twDub0if? b0*Fpve?

b0*Fkyapö'? pu©K0dnmPf? orÜ#dpädKif;? oEÅD&P? 0ka|m? aZm? w'g½Hk? b0if [lí awGY&rnf/

qdkif&myk*d¾Kvfonf ½lyg½Hkwpfck\ tqif;udkawGYonfhtcg odkYr[kwf Munfhvdkufonfhtcg

twDwb0if w'*FwGifjzpf\/ xdkYaemuf b0*Fpve jzpf\/ twDwb0ifonf b0ifpdwfjzpfí

4if;aMumifh ukokdvftukodkvf jzpf&efr&Sd/ twDwb0if[kqdkqdk b0if[kyif½dk;½dk;yJqdkqdk b0ifonf
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b0wpfck\ tm½Hkomjzpfí 4if;aMumifh wdkuf½dkufjzpfay:aom ukodkvf tukodkvfrsm; rjzpfapEdkif/

twDwb0ifonf tusdK;w&m;wpfckom jzpfonf/ xdktusdK;w&m;onf taMumif;w&m;r[kwf/

xdkYaMumifh þodkYaom *kPfowådudk tAsmuw [kac:onf/ pdwffwpfckonf uHtopfrsm;udk

jzpfay:&ef taMumif;w&m;r[kwfygu tAsmuw[k oHk;Muonfudk Mum;em&onf/

odkYjzpfvQif b0*Fpve[lonfh b0ifpwifvIyf&Sm;ajymif;vJrIonfvnf; qkdif&myk*d¾Kvf\

jyKrIuHrygbJ jzpfvmaomajymif;vJrIjzpfpOfjzpfí b0*Fpveonfvnf; tAsmuwyifjzpfonf/

xkdYtwl b0*Fkyapä'[laom b0ifajymif; vJjcif;ed*Hk;csKyfrIonfvnf; um,uH&Sif jyKp&mrvdkbJ

tvdktavsmufjzpfaom ½lyg½Hktqif;aMumifh jzpf&aom tAsmuwjzpfayonf/ xdkrSwpfqifh

pu©K0w¦K pdwfjzpfay:onf/ pu©K0w¦Kpdwfjzpfay:ap&efvnf; qdkif&myk*d¾Kvfonf jyKvkyf csufr&Sd/

4if;onfvnf; tvdktavsmuf ½lyg½HkaMumifh jzpfvmjcif; tAsmuw omjzpfonf/ xdkrSwpfqifh

yOö'Gg&m0ZÆef;XmewGif yOö'Gg&m0ZÆef;pdwfjzpf\/ yOö'Gg& 0ZÆef;pdwfjzpfap&ef um,uH&Sifu

bmrSMudK;pm;tm;xkwfjyKvkyfaep&mrvdk/ ½lyg½Hktqif;udk awGY½Hkjzifhyif jzpfay:\/ xdkYaMumifh

yOö'Gg&m0ZÆef;pdwfonfvnf; tAsmuwyifjzpf\/ orÜ#dpädKif;pdwfonfvnf; qdkif&myk*d¾Kvf\

tm;pdkufrI rvdkbJjzpfay:vmaom pdwfjzpfí xdkpdwfrsdK;wdkYonf ukodkvfuHudkvnf;aumif;?

tukodkvfuHudkvnf;aumif; rjzpfapay/ xdkYaMumifh orÜ#dpädKif;pdwfonfvnf; tAsmuw

yifjzpfonf/ oEDÅ&PjzpfpOfonfvnf; wGef;tm;ay;jyKvkyf&efrvkdbJ ½lyg½Hktqif;udk

awGY&onfESifhyif tvdktavsmuf qifhuJqifhuJjzpfvmaom pdwfwpfckjzpfí 4if;onfvnf;

tAsmuw pdwfyifjzpfonf/ NyD;vQif 0ka|mpdwfonfvnf; tvdktavsmuf xGufvm\/

tvdktavsmufxGufvmaom 0ka|monf tAsmuwjzpfonf/ odkYaomf þ0ka|mjzpfcsdefwGif

tarm[? or®m'dXdodrI? trSefw&m;rsm; (PVT)aMumifh xdk0ka|mpdwfudk xdef;ausmif;&efrSmvnf;

qdkif&myk*d¾Kvf\ n§pftm;rvdk/ or®m'dXdrsm; a&&SnfrSwfÓPfwGif &SdNyD;jzpfygu 4if; or®m'dXd

NDA zGJYpnf;yHkrsm;onf tvdktavsmuf olYtvkyfolvkyfMuayvdrfhrnf/

tu,fí or®m'd|dr&Sdí rdpäm'dXdrsm;om &Sdyguvnf; qdkif&m0ka|m xGufvmrnfrSm

tvdktavsmufyifjzpfonf/ xdkYaMumifh 0ka|monf aumif;aom0ka|mjzpfap? raumif;aom

0ka|mjzpfap jzpfpOf\ &v'ftjzpf xGufay: vmrnfyifjzpfonf/ xdkYaMumifh 0ka|monf

tAsmuwjzpf\/ odkYaomf 0ka|m udk aZmjzpfay:ap&m taMumif;w&m;[k ,lqvQif tAsmuw

aMumifh ukodkvf odkYr[kwf tukodkvfjzpfvmEdkifayonfrSm xif&Sm;ayonf/
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rnfokdYyif,lqap 0ka|maMumifh aZmjzpfonfrSm rSef\/ 0ka|maMumifh Amygdala wGif

AP rsm;jzpfay:um aZmrsm;[lonfh cËmudk,fvIyf&Sm; Edkifa&; jyifqifay;onfh vkyfief;pwifonf/

xdkjyifqifonfhvkyfief;udk Basal Nuclei, Limbic System , Cerebellum ESifh Brain Stem wdkY

aygif;í vkyfudkifonf/ 4if;vkyfief;onf t&Sdeft[kefjzifh vkyfudkifaom 0ifa&mufwm;qD;&yf

wefYír&aomvkyfief;jzpfí aZm[k trnfjyKyHk&onf/ OD;aESmuf\ Basal Nuclei rsm;\

jyifqifa&;vkyfief;rsm;onf wm;qD;í&onfr&Sd/ pNyDqdkvQif qHk;onftxdjzpfukefMuonf/ xdkodkY

cËmudk,fvIyf&Sm;Edkif&ef jyifqifNyD;aemuf qdkif&myk*d¾Kvfu vkyfudkifjyKrlvdkufaom vIyf&Sm;rI um,uH?

0pDuH? raemuH wdkYonf tukodkvfvkyfief;rsm;jzpfygu xdkaZmrsm;onf tukodkvfaZmrsm;

jzpfMurnf/ tu,fí vIyf&Sm;rI um,uH? 0pDuH? raemuHrsm;onf ukodkvf jzpfp&mrsm;jzpfvQif

qkdif&maZmjyifqifrIonf ukokdvfaZmrsm;jzpfrnf/ xdkYaMumifh aZmrsm;onf ukodkvfjzpfvQifvnf;

ukodkvfaZmrsm; qufwdkufjzpfum? tukodkvfaZmrsm;jzpfvQifvnf; tukodkvfaZmrsm;onf

a&SUaemuf uyfvsuf qufumjzpfay:onfrSm tMum;r&Sdacs/ ukokdvf\ aZmrsm;Mum;wGif

tukodkvf aZmazmuf0ifumjzpfay:&ef rjzpfEdkifonfudk owdjyKyg/

jzpfpOfudk tpOfvdkufMunfhvQif twDwb0ifrS 0ka|mtxdonf tAsmuw pdwfrsm;

jzpfMuonf/ 0ka|monf tAsmuwjzpfaomfvnf; aemufwGif ukodkvfaZm odkYr[kwf

tukodkvfaZm apmEdkifonfudkvnf; awGYjrif Edkifonf/ aZmapmNyD;í w'g½HkaMumifh ukodkvf
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tukodkvfjzpf&efr&Sdacs/ 4if;onf b0ifpdwfatmufodkY  uRHía&mufoGm;jcif;omjzpfí b0ifpdwf

uJhodkYyif tAsmuw pdwfyifjzpfonf/ xdkYaMumifh aemufqHk;aZmNyD;vQif aemufqHk;aZmonf

ukodkvfjzpfvQif ukodkvfNyD;aemuf tAsmuwjzpfEdkifonfudk awGY&rnf/ aemufqHk;aZmonf

tukodkvfaZmjzpfygu tukodkvfNyD;vQif aemufaemufwGif tAsmuwjzpfEdkifayonfudkvnf;

awGY&rnf/ twDw b0ifrS 0ka|mtxd qufíqufí wpfckcsKyfwpfckjzpf jzpfay:cJhaom

tAsmuwrsm;udk &nfnTef;í

]]yk&drm yk&drm tAsmuwm"r®m? ypädrmeH ypädrmeH tAsmuwmeH "r®meH teEÅ& ypöa,e

ypöa,m}} [lí vnf;aumif;? 0ka|m tAsmuwNyD;vQif ukodkvfaZmjzpfEdkifyHkudk &nfnTef;í ]]yk&drm

yk&drm tAsmuwm"r®m? ypädrmeH ypädrmeH ukovmeH "r®meH}} [lívnf;aumif;? 0ka|m

tAsmuwNyD;vQif tukodkvfaZmvnf;jzpfEdkifaMumif;udk &nfnTef;í ]]yk&drm yk&drm tAsmuwm

"r®m? ypädrmeH ypädrmeH tukovmeH "r®meH}} [lívnf;aumif;? 4if;jzpfpOf wdkYonf teEÅ&

(umvrjcm;bJtMum;r&Sd)jzpfaeMuukef\[k a[mMum; cJhonf/

ukodkvfaZmrsm; qufwdkufjzpfay:Ekdifonfudk &nfnTef;í ]]yk&drm yk&drm ukovm"r®m?

ypädrmeH ypädrmeH ukovmeH "r®meH teEÅ& ypöa,e ypöa,m}} [kvnf; a[mMum;xm;cJhonf/

tukodkvfaZmrsm; qufvuftMum; r&SdjzpfEdkifonfudk &nfnTef;í ]]yk&drm yk&drm tukovm"r®m?

ypädrmeH ypädrmeH tukovmeH "r®meH}} [lívnf;aumif;? ukodkvfESifhtukodkvf aZmrsm;jzpfNyD;

vQif tAsmuw pdwfjzpfEdkifonfudk ]]yk&drm yk&drm ukovm"r®m? ypädrmeH ypädrmeH tAsmuwmeH

"r®meH teEÅ& ypöa,e ypöa,m}} [kvnf;aumif;? ]]yk&drm yk&drm tukovm"r®m? ypädrmeH

ypädrmeH tAsmuwmeH "r®meH}} [lí vnf;aumif; jynfhpHkpGm a[mMum;cJhygonf/

a,oHa,oH "r®meH teEÅ&m - xkdodkYtMum;r&SdjzpfMuukefaom w&m; jzpfpOfwdkYonf

a,a,"r®m OyÜZÆEÅd - xdkodkYjzpfMuukef\/ awaw"r®m awoHawoH "r®meH -þw&m;jzpfpOfwdkYonf

teEÅ&ypöa,e ypöa,m - tMum;r&SdjzpfMuukef\ [lí tqHk;owfxm;onf/

&[EÅmyk*d¾KvfwdkY\ aZmrsm;onf ukokdvfrjzpf? tukodkvfvnf;rjzpf aom aZmrsm;jzpfí

4if;aZmrsm;udkrl Mud,maZm[k ac:onf/ Mud,maZmonf ukodkvftukodkvfudk rjzpfap

aomaMumifh tAsmuwyifjzpfonfudk owdjyK&efvdkonf/
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oreEÅ&ypöa,mwd

oreEÅ&ypöa,monf teEÅ&ypöa,mESifh t"dyÜm,fwl\/

o[Zmwypöa,m

pwåma&mcEm̈ t½lydaem? tnrnH o[Zmw ypöa,e ypöa,m/

emrfcËmav;yg;jzpfaom onmu©E©m? 0dnmPu©Ëm? a0'emu©Ëm? ocFg&u©ËmwdkYonf

wpfckESifhwpfck tjyeftvSeftaxmuftyHhjyKvsuf twlwuG jzpfay:aeMuonf[k qdkonf/

onmu©Ëmonf NDA zGJYpnf;yHkjzpfay: jcif; jzpfpOfwGif jzpfay:aom AP rsm;jzpfonf/

0dnmPu©Ëmonf rnfonfh NDA AP udkrqdk &nfnTef;onf/ a0'emu©Ëmonf NDA AP

aMumifh jzpfay:odomrI? odrI ? cHpm;rIa0'emrsm;udk &nfnTef;onf/ ocFg&u©Ëmonf NDA AP

udk &nfnTef;onf/

þ"mwfav;yg;onf (1)yg;ESifh(3)yg;? (3)yg;ESifh (1)yg;? (2)yg;ESifh (2)yg;tjyeftvSef

taMumif;jyKaxmufyHhumtwlwuGjzpfjcif; tusdK;udk jzpfaponf/ tjyeftvSef taxmuftyHh

jyKjcif;qdkonfrSm wpfyg;aMumifh wpfyg;ajymif;vJEdkifjcif;udk qdkvdkonf/ wpfyg;ESifh wpfyg; wdkuf½dkuf

odkYr[kwf ajymif;jyeftcsdK;usaerIudk qdkvdkonf/

pwåma&m r[mblwm tnrnH o[Zmwypöa,e ypöa,m/

yx0D? awaZm? tmayg? 0ga,m "mwfBuD; (4)yg;wdkYonf vlYcËm udk,fwGifvnf;aumif;?

jyify½kyf0w¦Krsm;tm;vHk;wGifvnf;aumif; tjyeftvSef axmufyHhum twlwuGjzpfay:aeMuonf[k

qdkonf/  4if;wdkYvnf; (1)yg;u (3)yg;udkvnf;aumif;? (3)yg;u (1)yg;udkvnf;aumif;? (2)yg;u

(2)yg;udkvnf;aumif;tjyeftvSeftaxmuftyHhjyKum twljzpfwnfaeMuonf/

MouúEdÅu©aP emr½lyH tnrnH o[Zmwypöa,eypöa,m

MouúEÅdu©aP y#doaËpdwfjzpfonfhcPwGif? emr½lyH emrfESifh ½kyf0w¦KwdkYonf o[Zmw

twlwuGjzpfwnfaeMu\[kqdkonf/ y#doaË pdwfpíjzpfonfh Zygote b0odkYa&mufa&mufcsif;

Oyg'fwGif Zygote \twGif; &Sd Nucleus ESifh Nucleus twGif;&Sd Cytoplasm wGif;&Sd Na+, K+,

Cl˜, Bicarbonate rsm;ESifh trDEdktufqpfrsm;onf b0ifpdwftjzpfwnf&Sdaeum 4if;b0if

pdwfudkyif y#doaËpwifjzpfonfh zcifESifhrdcifwdkY\ ProNucleus (2)aygif; vdkufonfh w'*FwGif

y#doaËpdwf[kac:onf/ xdkw'*FwGif Na+, K+ wkdY\ qGJaqmifrIaMumifh y#doaËjzpfouJhodkY
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y#doaËjzpfjcif;[laom trdtzwdkY\ ProNucleus (2)vHk;aygif;pnf;jcif;aMumifhvnf; xdk Nucleus

\ Cytoplasm wGif Na+, K+ wdkYpwifjzpfay:onfudkMunfhvQif ProNucleus (2)vHk;aygif;

vdkufonfhtcsdefwGif y#doaËpwifjzpfouJhodkY b0opfwpfck\ b0ifpdwfonf y#doaËpdwf

[laom trnfemrjzifh pwifzGJYpnf;jzpfay:vmcJhonf/ xdky#doaËOyg'fwGif pwifjzpfay:vmaom

Na+, K+ rsm;onf y#doaËpdwf wpfcktjzpf Oyg'fwpfckNyD;onfESifh XDumvrSpí b0opfwpfck\

b0ifpdwf tjzpf raorcsif;? b0ed*Hk;rcsKyfrcsif;wnf&Sdum vuf&Sd y0wåd ypöKyÜefb0udkom

tm½HkjyKxm;onf/

pdwåapwodum "r®m? pdwåorkXmemeH ½lygeH? o[Zmw ypöa,e ypöa,m/

pdwåapwodum"r®m pdwfESifhapwodufrsm;jzpfaom Neuron \ Axon wGif;&Sd AP rsm;onf?

pdwåork|memeH ½lygeH xdk AP rsm;aMumifhjzpfaom ½kyfrsm;jzpfonfh Neurotransmitter rsm;ESifh

twlwuG jzpfay:Mu\/ AP jzpfvQif Neurotransmitter rsm;xGufvmMuonfudk qdkvdk\/

4if;wdkYESpfyg;onf tjyeftvSefaxmufyHhír&/ tnrnrjzpfacs/ jzpfír&/

r[mblwm Oyg'g½lygeH o[Zmwypöa,eypöa,m/

r[mblwm r[mbkwf av;yg;jzpfMuaom yx0D? tmayg? 0ga,m? awaZm wdkYonf

Oyg'g ½kyf (24)yg;udk wpfNydKifeufjzpfaponf[k qdkvdkonf/ r[mbkwf"mwfBuD; (4)yg;zGJYpnf;

jzpfay:rIESifh uif;aom ½kyf0w¦Kr&SdEdkif/ xdk"mwfBuD; (4)yg; zGJYpnf;aygif;pyfum ½kkyf0w¦KjzpfonfESifh

qdkif&m Oyg'g ½kyfrsm;onf o[Zmw twlwuGjzpfay:vmonf/ Oyg'g½kyfrsm;jzpfonfh tqif;?

teHY? &oESifh MoZmwdkYrStpjyKaom usefqdkif&mOyg'g½kyfrsm;onf zGJYpnf;yHkESifh o[ZmwtwlwuG

jzpfMuonf/ r[mblw"mwfBuD;av;yg;u Oyg'g½kyfrsm;ay:wGif tusdK;oufa&mufrI

&SdEdkifaomfvnf; Oyg'g½lygeH wdkYonf r[mblw"mwfBuD;av;yg;tay:wGif jyefí tusdK;oufa&muf

Edkifjcif; r&SdaomaMumifh tnrnrjzpf/

½lydaem"r®m? t½lydeH "r®meH udOödumav o[Zmwypöa,e ypöa,m/ udOödumav e

o[Zmwypöa,e ypöa,m/

½kyf0w¦Krsm;ESifh emrfac: AP wdkYonf MouúEÅdu©aP onf y#doaËpdwf jzpfonfh udOdöumav

tcgwpfyg;wGif o[Zmwypöa,e ypöa,m? twlwuG jzpfay:Muaomfvnf;? udOödumav

tcs d K Uaomtcgrsm;wGi f  eo[Zmw yp öa,e yp öa,m? ½ ky fE Si f hemrfwd k Yonf
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twlwuGjzpfay:avhr&Sdjcif;onfvnf; &Sdayonf/ ½kyfuOD;íjzpfaeESifhaomaMumifh pdwfac:

emrfjzpfvmonf &SdouJh odkY pdwfuOD;pGmpwifjzpfaomaMumifhjzpfay:vm&aom pdwåZ½kyfrsm;

jzpfay: onfvnf; &Sdayonf/ pdwfaMumifhjzpfaom½kyf Oyrm - NDA rsm;jzpfMuonf/

tnrnypöa,mwd

pwåma&mcEm̈ t½lydaem? tnrn ypöa,e ypöa,m/

emrfcËm (4)yg;onf (1)yg;ESifh (3)yg;? (3)yg;ESifh (1)yg;? (2)yg;ESifh (2) yg; wpfckajymif;vQif

usef (3)ckyg vdkufajymif;jcif;jzifh tjyeftvSefaus;Zl;jyK axmufyHhaeMuonf/

pwåma&mr[mblwm tnrn ypöa,e ypöa,m/

r[mblw"mwfBuD; (4)yg;onf tcsif;tcsif;tjyeftvSefaxmufyHh um jzpfwnf

aeMuonf/

MouúEÅdu©aP emr½lyH tnrn ypöa,e ypöa,m/

y#doaËpjzpfonfhcPü emrfESihf½kyfwdkYonf tjyeftvSeftaxmuf tyHhjyKMuonf/

tnrnjzpfjcif;onf tcsif;csif; tjyeftvSeftusdK; oufa&mufrI&SdEkdifjcif;udk qdkvdkonf/

tcsif;csif;tjyeftvSeftusdK;oufa&muf rI&SdEdkifap&ef 4if;ypönf;wdkYonf qufpyfrI&Sd&efvdkonf/

qufpyfrIr&SdvQif twlwuG jzpfay:vmEdkifaomfvnf; wpfckudkwpfck taxmuftyHhrjyKEdkif/

taxmuftyHhrjyKEdkifvQif tnrnrjzpfacs/ Oyrm - AP ESifh Neurotransmitter rsm;onf

qufpyfrIr&S dacs/ Neurotransmitter rsm;udk Rough Endoplasmic Reticulum \

rsufESmjyifwGif wdk;vQdKaygufwG,fuyfaeonfh Ribosome rsm;pwifxkwfvkyfonf/ xdkYaemuf

Smooth ER rS ,m,D Vesicle jzifh xGufvmum Golgi Apparatus wGif a,bk,s Protein

b0rS aemufqHk; wyfqifjcif;rsm;jyKvkyfum trsdK;rsdK;aom Neurotransmitter rsm;tjzpf Vesical

rsdK;pHkjzifh Neuron \ Soma wGif;&Sd Cytosol twGif;odkY a&muf&Sdvmonf/ þjzpfpOfonf AP

jzpfay:jcif;ESifh oufqdkifjcif;r&Sdacs/ xdkYaemuf Neurotransmitter rsm;yg0ifaeaom Vesicle

rsm;onf Microtubule rsm;rSwpfqifh Axon wpfavQmufjzwfoef;um Synaptic Terminal

odkYa&muf\/ Presynaptic Membrane odkYa&muf\/ Axon \ Hillock rS pwifíjzpfay:aom

AP onf Axon wpfavQmuf pD;qif;jzpfay:um aemufqHk; Presynaptic Membrane wGif AP
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jzpf\/ xdk AP aMumifh Ca2+ *dwfrsm;yGifhvmum Vesicle rsm;onf Membrane eH&HwGifaysmf0ifum

aygufoGm;Muí  twGif;&S daeaom Neurotransmitter rsm;onf Synaptic Cleft

odkY0ifa&mufukefonf/  Presynaptic Membrane wGif AP jzpfay:onfESifh Neurotransmitter

rsm;xkwfvTwfjcif;onf tvGefwdk awmif;aom umvtwGif; wpfNydKifeufjzpfaeí AP ESifh

Neurotransmitter wkdYonf o[Zmwypöa,eypöa,m jzpfay\/

odkYaomf AP Frequency onf Neurotransmitter rsm;\ yrmPESifh wdkuf½dkuf

tcsdK;usaeonf/ xdkYaMumifh AP onf pdwåork|meH ½lygeH pdwfaMumifh AP aMumifhjzpfaom ½kyf0w¦K

Neurotransmitter rsm; ta&twGufay:wGifom tusdK;oufa&mufrI&Sdonfudk owdjyKyg/ xdk

Neurotransmitter rsm;jzpfay:rI ysufpD;rIESifhywfoufí qufpyfrIr&Sd/

Neurotransmitter rsm;url Post Synaptic Membrane wGif jzpfay:rnfh AP

udkjzpfay:vmap&ef taxmuftyHhjzpfonf/ odkYaomf tjyeftvSefr[kwf/ xdkYaMumifh AP [lonfh

pdwåapwodum"r®m wdkYonf pdwåork|meH½lygeHjzpfaom pdwåZ½kyf pdwfaMumifhjzpfaom? AP

aMumifhjzpfaom ½kyf0w¦Krsm;jzpfonfh NDA wdkYESifh tnrn rjzpfacs/ AP Frequency aMumifh

pdwåZ½kyfjzpfaom NDA jzpfay:vmaomfvnf; NDA onf AP Frequency tay:wGif tusdK;

oufa&mufrIwpfpHkwpf&m r&Sdacs/

xdkenf;wlpGm r[mblwm Oyg'g½lygeH ESpfyg;udkMunfhvQifr[mblw "mwfBuD; av;yg;aygif;

zGJYpnf;onfhtcg wpfqufwnf; tqif;? teHY? t&om? MoZm tp&Sdonfh½kyfrsm; jzpfay:

vmMuonf/ r[mblw "mwfBuD;av;yg; aygif;pnf;rIaMumifh ay:vmaom Oyg'g½kyf0w¦KwdkYonf

r[mblw "mwfBuD; av;yg;tay:wGif tusdK;oufa&mufrIr&Sd/ tqif;tjzpfESifhom &Sdaejcif;

jzpfNyD; xdktqif;onf r[mblw"mwfBuD;av;yg;udk rnfonfhenf;ESifhrQ tusdK;oufa&mufrI

r&SdEd kifacs/ r[mblw "mwfBuD;av;yg;url tqif;? teHY? t&om? MoZm tp&Sdonfh

Oyg'g½kyfrsm;ay:wGif tusdK;oufa&mufrI &SdEkdifonf/ r[mblw"mwfBuD;av;yg; aygif;pyfyHk

tcsdK;tpm;ajymif;vQif tqif;? teHYponfh Oyg'g½kyfrsm; ajymif;vJEdkifayonf/ r[mblw

"mwfBuD;av;yg;onf tqif;? teYH tp&Sdaom Oyg'g½kyfrsm;tay: tusdK;oufa&mufrI

&Sdaomfvnf; Oyg'g½kyfrsm;u r[mblw"mwfBuD;av;yg;tay:wGif tusdK;oufa&mufrI r&Sdacs/

xdkYaMumifh taxmuftyhH tjyeftvSefjzpfjcif; r&Sd? tnrn rjzpfí tnrnypöa,mwGif

ryg0ifawmhacs/
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edó,ypöa,m

pwåma&mcEm̈ t½lydaem tnrnH edó,ypöa,eypöa,m/

emrfcËm (4)yg;wdkYonf wpfyg;ESifhwpfyg; wpfyg;ajymif;vQif usef (3)yg;yg vdkufajymif;

jcif;jzifh tjyeftvSefaxmufyHhum rDSwnf&mtjzpf&Sd aeMu\/

pwåma&mr[mblwm tnrnH edó,ypöa,eypöa,m/

r[mblw"mwfBuD;(4)yg;wdkYonf wpfyg;ESifhwpfyg; wpfyg;ajymif;vQif usef (3)yg;yg

vdkufajymif;jcif;jzifh tjyeftvSef axmufyHhum rSD&mwnf&m tjzpf jzpfwnfaeMuonf/

MouúEÅdu©aP emr½lyH tnrnH edó,ypöa,e ypöa,m/

y#doaËpdwfjzpfcsdefwGif ½kyfESifhemrfwdkYonf tjyeftvSef axmufyHh Muum udkif;uRef;rSD uRef;udkif;rSD

rSDcdkwnf&SdaeMuonf/

0dnmPu©Ëmjzpfonfh AP rjzpfvQif a0'emu©ËmrjzpfvmEkdif/ 0dnmPu©Ëmemrfjzpfvm

vQif a0'emu©Ëmonf jzpfay:vmNyDjzpf\/ 0dnmPu©ËmESifh a0'emu©ËmwdkYonf ocFg&u©Ëm

jzpfaponf/ þodkYjzpfjcif;udk onmPu©Ëmjzpfí rSwfwrf;wifjcif;jzpf\/ a0'emu©ËmrjzpfbJ

onmu©Ëm jzpf&ef rjzpfEdkif/ þodkYtm;jzifh wpfyg;ESifhwpfyg; tjyeftvSefrSDcdkum wnf&Sd

aeMuonf/

r[mblw"gwfBuD;av;yg;jzpfaom yx0D&SdvQif 4if;\pGrf;tif awaZm &SdNyD;jzpf\/

awaZm\toGifajymif;jcif;onf yx0Djzpfvmjcif; jzpfonf/ wpfzef yx0Donf tcsif;csif;qGJiif

wwfaom oabm&SdNyD;jzpfí 4if;udk tmayg[kqdkvQif yx0DjzpfwnfonfESifh tmaygESifhawaZmwdkY

ygNyD; jzpfNyD; jzpf\/ 0ga,m"mwfonf yx0Drsm;a&GUvsm;aejcif;jzpf&m t&m0w¦K wdkif;wGif Atomic

Structure odkYr[kwf Cellular Structure rsm;jzifh zGJYpnf;xm;&m 4if;wdkYzGJ Ypnf;yHkrsm;wGif

0ga,m"mwfygNyD;jzpfonf/ odkYjzpfí yx0D? awaZm? tmayg? 0ga,m"mwfwdkYonf tjyeftvSef

rSDwnfum jzpfwnfaeMuonf/ wpfckESifhwpfckvnf; tquftoG,fjzpfum pdk;rdk;xm;\/

yx0DyHkudkajymif;vQif awaZm"mwfajymif;vmrnf/ awaZmajymif;vmvQif 0ga,mygajymif;vmrnf/

yx0DavsmhvQif tmayg"mwfusoGm;onf/ þodkYeD;uyfpGmqufoG,f pdk;rdk; xm;rIudk &nfnTef;í

tnrnjzpfjcif;[kqdkonf/

y#doaËjzpfonfhtcsdefqdkonfrSm rdESihfbrS ProNucleus (2)vHk; pwifaygif;zufvdkufonfh

w'*Fudk&nfnTef;onf/ þodkYaygif;zufvdkufonfh tcg Zygote wGif;wGif Nucleus
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wpfvHk;jzpfvm\/ Nucleus onf b0 opfwpfckjzpfayonf/ xdk Nucleus wGif;wGif Cytosol

t&nf&SdNyD; xdkt&nf xJwGif Na2+, K+, Bicarbonate, Amino Acid ESifh Cl– rsm; yg&Sdonf/ xdk

Cytosol wGif&Sdaom MoZmudkrSDí rdbESpfyg;aygif;xm;í&aom Chromosome (46)vHk;udk

axmufyHhxm;onf/

y#doaËpdwfjzpfonfh Oyg'fcPwGif c½dkrdkZkef; (46)ckjzpfay:jcif; onf Nucleus wGif;&Sd

tdkif;,Gef;rsm;jzpfaom Na+, K+ ponfwdkY\ vQyfppf NidrfjzpfwnfrI wnfNidrfrI Electric Equilibrium

ay:wGif rSDwnfum jzpfay:\/ wpfzef Chromosome (46)ckjzpfwnfaerI Oyg'faMumifhvnf;

vQyfppfNidrf jzpfrI jzpfvmonf/ xdkYaMumifh b0opfjzpfaom Chromosome (46)ckESifh Cytosol

twGif;&Sd vQyfppfNidrf b0if"mwfonf tnrnjzpfonfhtjyif rDSwnf&m edó,ypönf;tjzpf

jzpfwnfaeMuayonf/

pu©m,weH pu©K0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH? edó, ypöa,e ypöa,m/

rsufvHk;tm;rSDwnfí pu©K0w¦KpdwfrSpum Optic Radiation wGif pwifjzpfay:aom

pu©K0dnmPfonfvnf;aumif;? qufumjzpfay:Muaom apwoduf (7)ckwdkYonfvnf;aumif;

jzpfay:Muukefonf[k qdkvdkonf/ rsufvHk;\tMunf[k wifpm;ajymqdkaom &ufwem (Retina)

onf pu©K0dnmPf pdwfESifhwuG apwoduf (7)ckwdkY rSDwnfjzpfay:&m ½kyf0w¦Kjzpfonfudk

qdkvdkonf/

aomwm ,weH aomw0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH? edó, ypöa,e ypöa,m/

em;onf em;wGif;rS em;pnf? em;tMunfonf Mum;odpdwf aomw0dnmPf pdwfESifh

qufumjzpfay:aeMuaom apwoduf (7)ckwdkY\ rSD&m0w¦Kjzpfonf/

Cmem,weH Cme0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH? edó, ypöa,e ypöa,m/

ESmacgif;wGif;&Sd ESmacgif;tMunfac: Mucus tvTmonf eHodpdwf Cme0dnmPfpdwfESifh

oAÁpdwå om"&Papwoduf (7)ckwdkY\ wnf&mrSD&m 0w¦Kjzpfonf/

Zd0Sm ,weH Zd0Sm0dnmP"mwk,m? wHorÜ,kwåumeOö "r®meH? edó, ypöa,e ypöa,m/

vQm\ t&omzktMunfonf t&omodpdwf Zd0Sm0dnmPfpdwfESifh oAÁpdwåom"m&P

apwoduf (7)ckwdkY\ rSD&m0w¦Kjzpfonf/
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um,m,weHac: ta&jym;\tMunf Dermis onf xdodpdwfjzpfaom um,0dnmPfpdwf

ESifhwGJí jzpfay:aom oAÁpdwåom"m&Papwoduf (7)ckwdkY\ rDS&m0w¦Kjzpfonf/

,H½lyH edóm,? raem"mwkp? raem0dnmP"mwk 0wåEÅd? wH½lyH raem"mwk,mp?

raem0dnmP"mwk,mp? wHorÜ,kwåumeOö"r®meH edó,ypöa,e ypöa,m/

,H½lyH udk [',0w¦KpdwfrS Dwnfjzpfay:&m  0w¦K[kMum;emzl;onf/ ,H½lyHonf

pdwf\rSDwnf&mjzpfvQif pdwf[kac:aom AP jzpfay:&monf RMP b0ifpdwf&Sdaeaom Neuron

yifjzpfonf/ þodkYt"dyÜm,ftm;jzifh,lvQif OD;aESmufodyÜHawGY&Sdcsufrsm;t& tm½Hkrsm;0ifvmvQif

AP jzpfjcif;onf Neuron rsm;twGif;jzpfNyD;? 4if; Neuron wdkif;wGif RMP ac: tajccH Resting

Membrane Potential &Sdaeonf/ AP ac: tm½Hkrsm;0ifa&mufvmonfhtcgrS jzpfay:vmaom

0DxdpdwfwdkYonf RMP ac: 0Dxdrkwfpdwftay:wGifom tajccHí ajymif;vJaom pdwfrsm;jzpfonf/

xdkYaMumifh xdkjzpfpOfrsm; jzpfay:&mae&monf Neuron wGif;wGifjzpfonf/ Neuron wGif;rSty

tjcm;rnfonfh ae&mwGifrS rjzpfay:/ tm½Hkrsm;0ifa&mufvmvQif jzpfay:orQ ajymif;vJrI

rsm;onf NDA zGJYpnf;yHk&Sd  Neuron twGif;omjzpfNyD; tjcm;um,0wåKrsm; jzpfonfh t½dk;?

MuGufom;? aoG;aMum? t&Gwf tygt0if usefum,0w¦Ktm;vHk;onf tm½HkrnfrQ0if0if

wkHYjyefrIr&Sdaom ½kyf0w¦Krsm; jzpfMuonf/ Neuron rsm;onfom tm½kHrsm;udkwkHYjyefum Neuron

wGif; "mwkvQpfppf ajymif;vJjcif; jzpfMuonf/ tm½Hkr&Sdonfhtcg tm½Hkr0ifonfhtcg Neuron

onf RMP wGif &yfwnf\/ RMP onf pkwdpdwfusonfhtcgrS zGJYpnf;yHk ysufjy,fonf/ RMP

zGJYpnf;yHkysufjy,f oGm;onfhw'*Fonf b0wpfck ed*Hk;csKyfonfhtcsdefjzpfonf/ xdkYaMumifh ,H ½lyH

[lonf [',0w¦Kjzpfonfh pdwfjzpfay:&m? pdwfrSDwnf&m 0w¦Konf Neuron jzpfonf[k

odyÜH½IaxmifhrS awGY&onf/

,H ½lyH edóm,? raem"mwkp qdk&mwGif tMuif[',0w¦KwGif rSDwnfí raem"mwk[k

qdktyfaom orÜ#dpädKif;pdwfjzpfay:\/ a&SUtydk'frsm;wGif a[mMum;cJhonfrSm um,m,weH

um,0dnmP"mwk,mac: um, 0dnmPfpdwftxd jzpfcJhyHkudka[mMum;cJhjcif;jzpfonf/ NyD;aemuf

qufvufí a[mMum;onfrSm xdkum,0dnmPfpdwf\aemufwGif uyfvsuf jzpfay:aom

orÜ#dpädKif;pdwfudk qufvufa[mMum;onf/ NyD;aemuf raem0dnmP"mwkp [lí qufonf/

raem0dnmP"mwkonf oEÅD&Ppdwf? 0ka|mpdwf? aZm? w'g½Hk wdkY jzpfayonf/ 4if;

pdwfapwodufrsm;tm;vHk;onf vufawGYwGif qdkif&m Neuron rsm;twGif;wGif ae&mtvdkuf
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jzpfay:aeMuonfjzpfí Neuron rsm; ay:wGifrSDwnfí orÜ#dpädKif;pdwf? oEÅD&Ppdwf? 0ka|mpdwf?

aZmpdwf? w'g½HkpdwfESifh apwodufrsm; jzpfay:Muonfudk

,H½lyH edóm,? raem"mwkp? raem0dnmP"mwk 0wåEÅd? wH½lyH raem"mwk,mp?

raem0dnmP"mwk,mp? wHorÜ,kwåumeOö"r®meH edó,ypöa,e ypöa,m[k jynfhpHkpGm

a[mMum;cJhonf/

xdkpdwfapwodufwdkY rSDwnfjzpfay:&m [',0w¦Kjzpfaom Neuron wdkYwGif raem"mwk

jzpfonf/ orÜ#dpädKif;pdwf? raem0dnmP"mwkpdwfjzpfonf/ oEÅD&P pdwf ESifh 0ka|m? aZm? w'g½Hk

tp&Sdonfh pdwfrsm;omru? 4if;jzpfpOfrsm;ESifh qufpyfum wpfNydKifwnf;,SOfwGJ í jzpfay:aeaom

jzpfpOftm;vHk;onfvnf; [',0w¦Kjzpfonfh Neuron rsm;twGif;wGifyif jzpfay:Mu\[k

qdkvdk&if;jzpfonf/ rnfonfhpdwf? rnfonfh apwodufwdkY jzpfay:onfjzpfap 4if;pdwfESifh

apwodufwdk Yjzpfay:&mae&monf Neuron wGifjzpfonf[k qdkvdkonf/ jrwfpGmbk&m;

a[mMum;cJh&mwGif [',0w¦Kudk rnfonfh0w¦K[lírQ ra[mMum;cJh[k zwf½I&onf/ ,ck

a&;om;rIonf odyÜHawGY&Sdcsufrsm;ESif h ,SOfxdk;MunfhvQif awGY&onfrsm;udk ,SOfxdk;um

pOf;pm;jcif;jzpfonf/ jyifytm½Hkig;yg;ESifh twGif;"r®m½Hkrsm; 'Gg&aygufrsm;rS 0ifa&mufvmvQif

wkHYjyefvIyf&Sm;onfh wpfckwnf;aom udk,fwGif; um,0w¦Konf Neuron yifjzpfonfudk awGY&rnf/

xdwfvefYp&mrsm;? 0rf;omp&mrsm;? pdwfvIyf&Sm;rIrsm; MuHKawGY&onfh tcg ESvHk;ckefEIef;

jrefvmjcif;udk tm½Hkrsm;ESifh "r®m½HkwdkYtm; wkHYjyefrI[k ,lqír&acs/ pdwfvIyf&Sm;rIrsm; MuHKawGY&vQif

ESvHk;ckefEIef;jrefvmjcif;onf xdkpdwfvIyf&Sm;rIjzpfapaom taMumif;w&m;udk &ifqkdifEkdif&ef Neuron

rsm;u Noradrenaline ac: Neurotransmitter udk xGufvmapaomaMumifhjzpfonf/ OD;aESmuf\

Brain Stem wGif&Sdaom Sympathetic ESifh Cervical Ganglia rS xGufvmaom Cardiac emAfwdkYrS

wpfqifh ESvHk;wGif;&Sdaom Nuclei jzpfonfh SA Node odkYydkYí Frequency jrifhaom AP rsm;jzpfap&mrS

Norepinephrine Neurotransmitter xGufum ESvHk;ckefEIef;jrifhwufvmjcif;jzpfonf/ ESvHk;

twGif;wGif pdwfrsm;jzpfay:&m tajccHjzpfaom b0ifpdwfac: RMP r&Sd/ ESvHk;onf

ESvHk;uvmyfpnf;MuGufom; oufoufjzifh zGJYpnf;xm;aom t*Fgjzpfonf/ pdwfESifhapwoduf

wdkYonf b0ifpdwfay:wGif tajccHí jzpf&onf/
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tm½Hk0ifvmí b0ifpdwf RMP jrifhwufvmjcif;udk AP [kac:onf/ AP onf Neuron

tm; cHpm;rIa0'emjzpfapaom vQyfppf ajymif;vJrIjzpfonf/ ESvHk;MuGufom;rsm;Mum;wGif

tm½HkaMum Neuron rsm;&Sdaomfvnf; 4if;wdkYonf pOf;pm;jcif;vkyfief;udk vkyfEdkifpGrf;r&Sdacs/

ESvHk;\tm½HkaMumrsm;\ vkyfief;rSm ESvHk;wGifjzpfay:onfh emusifrIudk ausm½dk;wGif;rSwpfqifh

OD;aESmufodkY ay;ydkY&ef jzpfaomfvnf; ausm½dk;emAfaMumodkYt0ifwGif b,fbufvufarmif;

vufzsHwdkYrSvmaom emAfaMumrsm;ESifh eD;uyfpGm aygif;í 0if&aomaMumifh OD;aESmufonf ESvHk;rSay;

ydkYaom emusifrI vQyfppf AP udk vufarmif; vufzsH? ycHk;wdkYwGif jzpfaom emusifrItjzpfom

OD;aESmuftwGif; bmomjyefavh&Sdonf/ xdkYaMumifh ESvHk; wdkufcdkufcH&jcif;jzpfonfhtcg ESvHk;onf

remwwfbJ 4if;tpm; ycHk;? vufarmif;ESifh vufzsHMuGufom;rsm;rS emouJhodkY cHpm;&jcif;yif

jzpfonf/ ESvHk;MuGufom;rsm;onf tjcm;aom MuGufom;rsm; enf;wl emusifrIudk cHpm;Edkifjcif;r&Sd/

½kyf0w¦Koufoufjzpfonf/ ½kyf0w¦KwdkYonf a0'emu©Ëm jzpf&ef rpGrf;/ cHpm;rIonf emrfoufouf

jzpf\/ Neuron onf vQyfppfajymif;vJrIudkodEdkifonfh wpfck wnf;aom ½kyfjzpfonf/ emusifrI
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El;nHhvGef;í emusifjcif;[k? a0'em[k rjrifEkdifawmhbJ twl,SOfwGJ ícHpm; &aomtm½Hkrsm;ESifh

yl;wGJaom bmomjyefem;vnfrIrsm; rdpäm'd|d jzpfrIaMumifh t0dZÆmjzpfawmhonf/

ESvHk;wGifatmifhaom a0'emrsm;onf ESvHk;MuGufom;rsm; aoG;iwfí jzpfEdkifaomfvnf;

&ifbwfatmifhjcif;a0'emudk ESvHk;MuGufom;rsm;uay;jcif; r[kwfbJ ESvHk;ESifhteD;w0dkufwGif

&SdaeMuaom tm½HkaMum Neuron rsm;u xdkemusifrIudk vufcH&,lum wpfcgwpf&HwGif Referred

Pain ac: &ifbwf atmifhjcif;r[kwfbJ ESvHk;&Sd&mae&mrS atmifhjcif;r[kwfbJ ar;½dk;? vufarmif;

ponfh tm½HkaMumrsm;&Sd&m Neuron rsm;&Sd&mae&mrsm;uom a0'emudk od&Sd&jcif;jzpfonf/

xdkYaMumifh jyifytm½Hkrsm; 0ifa&mufí 0Dxdpdwfrsm; jzpfonfhtcg ESvHk;wGif wdkuf½dkuftusdK;

oufa&mufrI odkYr[kwf wkHYjyefrIr&Sd/ tm½Hk0ifaygufrsm;ESifh qufoG,fzGJYpnf;jzpfay:aeaom qdkif&m

Neuron rsm;wGif om xif&Sm;aomvQyfppfajymif;vJrIrsm;udk 0ifa&mufvmaomtm½Hkrsm;u

jzpfay:apjcif;aMumifh 0w¦Kpdwfrsm;rSpí pdwfESifh apwodufrsm;yg qufumjzpfay:jcif;jzpfonf/

pdwfvIyf&Sm;rIrsm;MuHKawGY&onfhtcg ESvHk;ckefjrefapjcif;jzifh aoG;zd tm;udk wufvmapjcif;

udk Sympathetic Fibre onf Brain Stem rS xGufvmum 4if;ESifh wpfqufwnf;jzpfaom Cervical

Ganglia rS xGufvmonf/ Cardiac Nerve wdkYrSwpfqifh SA Node wGif Norepinephrine

Neurotransmitter udk xGufapum ESvHk;ckefEIef;udkjrefaponf/ aoG;zdtm;rsm;aeonfhtcg ESvHk;

ckefEIef;udkavQmhcs&eftwGuf emAf (10)ac: Vagus emAfonf Medulla Oblongata rS xGufvmum

ESvHk;\ SA Node wGif Acetylcholine xkwfay;jcif;jzifh Inhibitory Action aMumifh

ESvHk;ckefaES;umaoG;zdtm;jyefusvmaponf/ odkYjzpfí ESvHk;ckefEIef;aES;jcif;jrefjcif;wdkYudk cËmudk,f\

Homeostasis cËmudk,ftm; yHkrSeftaetxm;wGif xdef;odrf;xm;&ef BudK;yrf;vkyfaqmifcsuf

rsm;om jzpfonf/ pdwfvIyf&Sm;rI MuHKawGYonfhtcg 4if;tEÅ&m,fudk &ifqdkifEdkif&ef Homeostasis

pepfu jyKjyifay;jcif;? cËmudk,ftm; tqifoifhtaetxm; odkYxm;ay;xm;jcif;omjzpfonf/

xdkYaMumifh ESvHk;ckefEIef;onf pdwfESihfywfouf aeonfrSm rSefaomfvnf; pdwfjzpfay:&mr[kwfacs/

pdwfjzpfay:&monf Neuron twGif;wGifjzpfí [',0w¦Konf Neuron [k qdk&ayonf/

xdkYaMumifhom tcsdKUvlemrsm; ESvHk;tm; pufjzifharmif;xm;aomfvnf; tjcm;pdwfcHpm; rIrsm;

jzpfay:cHpm;ae&qJ jzpfonfudkMunfhvQif ydkíxif&Sm;ayonf/

tcsdKUyk*d¾Kvfrsm;wGif ESvHk;ckefjcif;udk EdI;qGay;aom ESvHk;ckefpuf Pace Maker pufudk

xnfhxm;Mu&onf/ xdkodkYESvHk;tm; pufjzifhyHkaockwfarmif;xm;olrsm;onf trsm;enf;wl

xdawGYtm½Hkrsm;? tjriftm½Hkrsm;? tMum;tm½Hkrsm;? t&omtm½Hkrsm;ESifh teHYtm½Hkrsm;tm;vHk;
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&&SdaeqJjzpfonf/ ESvHk;\ pepfrsm; tajymif;tvJonfpdwfrsm;udk tusdK;oufa&muf jcif;r&Sd/

tcsdKUESvHk;a&m*g a0'em&Sifrsm;onf 4if;wdkYESvHk;\ tqdkY&Sifrsm;udk  vlvkyftqdkY&Sifrsm;jzifh

vJvS,fMu&onf/ ESvHk;tqdkY&Sif tvkyfvkyfjcif; rrSefvQif jyóemrsm;pGm &Sdayonf/ xdkYaMumifh

raumif;aomtqdkY &Sifudk vlvkyftqdkY&Sifrsm;jzifh vJxnfhMu&onf/ þuJhodkY BuD;rm;odomaom

ajymif;vJjcif;rsm; vkyfonfhwdkif tm½Hk (6)yg;pvHk; rxdrcdkuf&aeqJjzpfonf udkMunfhvQif ESvHk;onf

pdwf\ jzpfwnf&mr[kwf[k xif&Sm;ayonf/

jrifjcif;? Mum;jcif;? eHjcif;? t&omodjcif;? xdodjcif;? cHpm;rIa0'em rsm;\ jzpfpOfwGif

ESvHk;yg0ifywfoufjcif;r&Sd/ ESvHk;rSay;ydkYaom aoG;aMumifh omodjcif;jzpfonf[k qdkvQifawmhrrSm;/

odkYaomf aoG;udk ESvHk;u wGef;½Hkom wGef;jcif;jzpf\/ aoG;udk atmufpD*sifjznfhwif;aomtvkyfudk

tqkwfu vkyfouJhodkY tonf;uvnf; aoG;udk oefY&Sif;apayonf/ xdkYaMumifh odjcif; pdwf

apwodufrsm;onf aoG;aMumifhjzpf&onfqdkvQif rrSm;aomfvnf; aoG;onf jrifwwf? Mum;wwf?

eHwwfaom oabmrsm;&Sdonfr[kwf/ tm½HkcH t*Fgvnf;r[kwf/ tMunf"mwf yom'vnf;r&Sd/

ESvHk;vnf; xdkenf; vnf;aumif;yif/ ESvHk;tMunf"mwfr&Sd/ rsufpdwGif Retina onf tMunf[k

qdkí&onf/ Retina El;nHhrIudk &nfnTef;rnfqdkygu qdkEdkifayonf/ em;pnf onfMunfvifaom

tvTmyg;jzpfí tMunf"mwf[kqdkvQif obm0usvS\/ ESmacgif;twGif;&Sd Mucus onfvnf;

MunfvifaomtvTmjzpfí Cmeyom' tMunf[k qdkEdkifonf/ vQmt&omzkonfvnf;

Munfvifaom tpdwftydkif; rsm;yg&Sdonfjzpfí vQmt&omtzkudk ZD0Smyom'[k qdkEdkifayonf/

um, yom'jzpfaom Dermis onfvnf; El;nHhvSaom tvSjzpfNyD; Hypodermis onf

aysmhtdEl;nHhaom tqDvTm ul&Sifjzpfí um, yom'tMunf[k qdkEdkif ayonf/ odkYaomf

ESvHk;onf rmaMumuspfvspfaom MuGufom;rsm;om&Sdonf/ SA Node ESifh AV Node wdkYonfvnf;

ESvHk;uvmyfpnf;rsm;omjzpfonf/ SA Node \ab;wGif Adipose Tissue ac: Munfvifaom

tqDvTm yg&Sdaomfvnf; BuD;rm;ta&;ygaom wm0ef,lxm;rIr&Sd/ Neuron wdkYonf tm½HkcHt*Fg

'Gg& aygufwdkif;wGif bHkyg0ifaerIonf pdwfjzpfay:&m? pdwfrSDwnf&mjzpfaMumif; oufaoyifjzpf\/

rnfonfh'Gg&wGif pdwfapwodufrsm; jzpfay:onfjzpfap Neuron &Sdaeí jzpfay:Edkifonf/

ESvHk;\zGJYpnf;yHkwGif 4if;tm; ckefEIef;taES; tjrefxdef;ausmif;ay;aom Vagus Nerve, Cardiac

Nerve, Glossopharyngeal Nerve wdkYrSvGJí tjcm; Neuron ryg&Sdacs/ 'Gg&aygufrsm;wGifrl

Neuron wdkYonf 0ifa&mufvmaom tm½Hkrsm;udk xdyfwdkuf&ifqdkif&ef 'Gg&ayguf zGJYpnf; yHkwGif

ta&;ygaom u@rS yg0ifvsuf&Sdonf/ "r®m½Hkrsm;onf pdwf\ 'Gg&? raem'Gg&rS 0ifa&mufMuonf/

raem'Gg&onf "r®m½Hkrsm;0if&mjzpfonf/ pdwful;onf "r®m½Hkonf tvdkvdkrjzpf/ 0ifa&mufvmaom
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tm½Hkrsm;wGif ygvmaom tm½HkwpfckckESifh qufpyfíom pdwful;"r®m½Hkjzpfay:onf/ wpfcgwpf&H

½kwfw&uftawG;aygufvmonfrsdK;udpörsm;wGif þtawG;udk umvwpfckwGifawG;cJhjyD;aemuf

aemuftm½Hkrsm;udk ESvHk;oGif;tm½HkjyKrIaMumifh xdktawG;udk udk,fpm;jyKxm;aom AP ESifh qdkif&m

NDA onf 4if;tawG;udk qdkif;ihHxm;ay;xm;onf/ tm½Hkrsm;avsmhenf;oGm;onfhtcga&mufvQif

4if; rjywfao;aomtawG; NDA rS AP onf Hippocampus wGif AP jzpfapaom aMumifh

½kwfw&uf tawG;wpfck ay:&jcif;jzpfonf/ ESvHk;wGif jzpfjcif;r[kwf/ Hippocampus

wGifomjzpfjcif;jzpfonf/

Patient HM [k emrnfausmfMum;aom Henry Gustav Molaison onf Hippocampus

ESpfvHk;pvHk;cGJpdwfum z,f&Sm;NyD;onfhaemuf "r®m½Hkjzpfjcif; r&Sdawmhacs/ t*FvefrS *Dwynm&Sif

Clive Wearing onfvnf; 4if;\ Hippocampus udk Adkif;&yfpfydk;rsm; udkufjzwfzsufqD;vdkufonfh

aemufwGif tawG; "r®m½Hkr&Sdawmhacs/ xdkYaMumifh "r®m½Hkjzpfay:&mae&monf Hippocampus

jzpfonf/ Hippocampus udk Neuron rsm;jzifh zGJYpnf;xm;onf/ Hippocampus onf

tjcm;MuGufom;rygbJ Neuron oufoufjzpfom zGJYpnf;xm;aom raem'Gg&jzpfayonf/

ESvHk; zGJYpnf;yHk
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ESvHk;wGif tcef; (4)cef;&Sdonf/ tay: (2)cef;? atmuf (2)cef; &Sdonf/ tay: (2)cef;udk

Atrium [kac:onf/ b,fbuftay:cef;udk Left Atrium [kac:onf/ nmbuf tcef;udk

Right Atrium [kac:onf/ atmufcef; ESpfcef;wGif b,fatmufcef;udk Left Ventricle [kac:NyD;

nmatmufcef;udk Right Ventricle [kac:onf/ Right Atrium ESifh Right Ventricle wdkYonf

tay: atmufwnf&Sdonf/ Left Atrium ESifh Left Ventricle wdkYonf txufatmuf &Sdaeonf/

tay: Atrium rsm;ESifh atmuf Ventricle rsm;Mum;wGif wpfvrf; oGm;tqdkY&Sifrsm;yg&Sdonf/

tqdkY&Sifrsm;onf tay:cef; Atrium rsm;rSaoG;udk atmufcef; Ventricle rsm;wGif;odkY

0ifa&mufEdkifap&efzGifhay;onf/ Ventricle rsm;rSaoG;udk Atrium rsm;odkY jyefí qefrwufEdkifap&ef

ydwfxm;onfh tqdkY&Sif onf wpfzufzGifhwHcg;jzpfonf/ tqdkY&SifaMumifh Ventricle rS aoG;rsm;

Atrium odkY jyefroGm;Edkifawmh/ Atrium ESifh Ventricle rsm;onf aoG;vTwfaMum? aoG;jyefaMum

rsm;ESifhqufaeonf/ aoG;vTwfaMum (2)acsmif;? aoG;jyefaMum ESpfacsmif;&Sdonf/ cËmudk,f

atmufydkif;rS vmaom aoG;jyefaMumESifh cËmudk,ftxufydkif;rSvmaom aoG;jyefaMum[lí

jzpfonf/ 4if;wdkYonf tay:rS wpfacsmif; atmufrSwpfacsmif;vmNyD; ESvHk;em;wGif yl;aygif;um

ESvHk;wGif; odkY yifraoG;jyefaMumBuD;tjzpf Right Atrium odkY0ifa&mufonf/ þonfrSm Right

Atrium \ zGJYpnf;yHkjzpfonf/ Right Atrium onf tjcm;rnfonfh aoG;jyefaMumESifhrQ

qufoG,fjcif;r&Sd/ cE¨mudk,ftay:ydkif;ESifh atmufydkif;rsm;rS jyefvmaom atmufpD*sif

r&Sdawmhaom (atmufpD*sifoHk;NyD;aom)? umAGef'dkif atmufqdk'fo,fvmonfh aoG;rsm;onf

Right Atrium odkY0ifa&mufonf/

Right Ventricle

Right Ventricle onf aoG;vTwfaMumwpfacsmif;ESif h qufoG,fxm;onf/ 4if;

aoG;vTwfaMumonf Left Ventricle twGif;rSaoG;udk tqkwfodkY ydkYvTwfaom aoG;vTwfaMum

jzpfonf/ Right Ventricle onf xdkaoG;vTwfaMumrSty tjcm;rnfonfhaoG;vTwfaMumESifhrQ

qufoG,fjcif;r&Sd/ Right Ventricle rS 0ifa&mufvmaom atmufpD*sifrJh umAGef'dkifatmufqdk'f

o,fvmonfh aoG;udk Right Ventricle rS wpfqifhtqkwfodkYydkYvTwfum umAGef'dkifatmufqdk'f

udk pGefYypfNyD; atmufpD*sifjznfhwif;um Left Atrium odkY tqkwfaoG;jyefaMum rSwpfqifh

0ifa&mufonf/
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Left Atrium

Left Atrium onf tqkwfrSvmaom aoG;jyefaMumESifhqufaeonf/ 4if; tqkwf

aoG;jyefaMumonf Left Atrium okdY0ifa&mufonf/ 4if;tqkwfrS jyefxGufvmaom atmufpD*sif

jynfh0onfhaoG;udk Left Atrium odkYa&mufvm apaom jyGefrBuD;jzpfonf/ Left Ventricle onf

tqkwfrSvmaom atmufpD*sif jynfh0onfhaoG;rsm;udk vufcH&,lum 4if;ESifhqufpyfaeaom

aoG;jyefaMum rBuD;rSwpfqifh cËmudk,f\ tay:atmuf ae&mtESHtjym; odkY ydkYay;onf/ þodkYjzifh

aoG;vnfywfrI (Blood Circulation) jzpfonf/

ESvHk;ckefrIxdef;ausmif;vQyfppfydkif;

ESvHk;udk ESvHk;uvmyfpnf;rsm;jzifh zGJYpnf;xm;onf/ Right Atrium wGif ESvHk;\

txl;uvmyfpnf;wpfckyg&Sdonf/ ESvHk;\ txl;uvmyfpnf;udk Special Heart Cell [kac:onf/

4if;txl;uvmyfpnf;pkonf Right Atrium wGif;wGif &Sdonf/ xdkuvmyfpnf;ESpfckudk Node
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[kac:onf/ 4if; Node udk Sinoatrial Node [kac:onf/ Sinoatrial Note udk twdkaumuf

SA Node [k ac:onf/

cËmudk,fMuGufom; (3)rsdK;jzpfaom Skeletal Muscle ESifh Smooth Muscle wdkYonf

OD;aESmufwGif;&Sd qdkif&mae&mrsm;rS Neuron rsm;\ AP udk vufcH&&Sdum vIyf&Sm;&aomfvnf;

Cardiac Muscle onf OD;aESmufwGif;&Sd Neuron rsm;ESifh oD;jcm;qufoG,fjcif;r&Sdacs/ 4if;wdkYudk

vIyf&Sm;Edkifap&ef Right Atrium &Sd SA Node u vQyfppf AP xkwfvkyfay;onf/ ESvHk;udk OD;aESmuf\

yifpnf Brain Stem rSvmaom Medulla Oblongata , Vagus emAf (10)? Cardiac emAfwdkYESifh

Right Atrium &Sd SA Node wGifqufxm;onf/

aoG;zdtm;wufaevQif Vagus emAfonf SA Node &Sd Synape wGif AP jzpfay:apum

Acetylcholine xkwfvkyfay;jcif;jzifhESvHk;ckefEIef;udk aES;ay; onf/ aoG;zdtm;usaepOf Cardiac

emAfonf SA Node wGif Norephinephrine Neurotransmitter xkwfvTwfum ESvHk;ckefEIef;udk

jrefvmapjcif;jzifh aoG;zdtm; udkjyefíjyifay;onf/ þenf;jzifh aoG;zdtm;udk Homeostasis

Range ac: cËmudk,fwnfNidrfat;csrf;pGm wnf&SdEdkifa&; yrmPtwGif; &Sdaeap&ef xdef;ausmif;onf/

odkYaomf xdkemAfaMumrsm;onf tm½HkcHonfh vkyfief;vkyfudkifjcif;r&Sd/ Homeostasis

xdef;ausmif;jcif;udkom vkyfudkifonfudk owdjyK&efvdkonf/ ESvHk;onf tm½HkcH t*Fgr[kwf/ xdkYjyif

Vagus emAf? Cardiac emAfwdkYESifh qufoG,faejcif; r&Sdaomfvnf; ESvHk;\ SA Node rS AP

rsm;onf OD;aESmufodkY a&muf&SdEdkifonfh vrf;aMumif; (Axon) r&Sdí ESvHk;\ pufrIvIyf&Sm;rI

(Mechanical & Physical Movement)rsm;udk emusifrItjzpfvnf;aumif;? ESvHk;MuGufom;

wGif;jzpfay:aom AP rsm;aMumifh vQyfppf"mwfvdkufcH&aom a0'emcHpm;rI (Sensation) udk

OD;aESmuf wGif NDA zGJYpnf;yHktjzpf odrf;qnf;xm;onfh onmu©Ëm emrfjzpfay:aom NDA

zGJYpnf;yHkjzpfay:&ef vrf;aMumif;r&Sd/ xdkYaMumifh ESvHk;wGif AP rsm;jzpfay: um "mwfvdkufcH&aom

a0'emcHpm;rIonf y&rw¦jzpfpOfwGif &Sdae? cHpm; ae&aomfvnf; qdkif&myk*d¾Kvfu rcHpm;? rrSwfrd?

rod&jcif;rSm ESvHk;MuGufom;rsm;rS AP rsm;onf onmu©Ëmemrf tjzpf OD;aESmuftwGif;odkYpD;0ifum

NDA zGJYpnf;yHkjzpfaponfh vrf;aMumif; Pathway ryg&SdaomaMumifhjzpfonf/ xdkYaMumifh ESvHk;wGif

vQyfppf"mwfvdkufjcif;a0'emudk vufawGYcHpm;ae&aomf vnf;rod&SdEkdifacs/ xdkenf;wlpGm

tpmtdrfwGifvnf; tpmacsonfhtcg vIyf&Sm;umacsaeaomfvnf; þodkYtpmtdrfyHkrSef

tpmacs&mwGif vIyf&Sm;jcif;aMumifh rnfonfha0'emrS rcHpm;&jcif;udk awGYEdkifonf/
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vlwdkYcHpm;od&SdEkdifonfh a0'emrsm;onf OD;aESmuftwGif;&Sd qdkif&m ae&mrsm;wGif

NDA zGJYpnf;yHkjzpfay:rSom cHpm;od&SdEdkifayonf/ OD;aESmufwGif NDA zGJYpnf;yHkjzpfay:&ef

qd ki f&mae&mrsm;toD;oD;r Svmaom AP rsm; OD;aESmuf wGif;odk Y0ifa&mufE dki f&e f

vrf;aMumif;rsm;&Sd&efvdkonf/

4if;vrf;aMumif;rsm;rSvmaom AP rsm;aMumifh NDA jzpfaom cHpm;rI a0'emudk

onmu©Ëmemrf[k ac:qdkEdkifayonf/ onmu©ËmemrfjzpfvmvQif cHpm;rIa0'em&&SdNyDjzpfonf/

onmu©E¨memrfjzpfay:vmvQif a0'emu©E¨m jzpfay:vmonf[k qdkEd kifonf/ NDA

zGJYpnf;yHkjzpfay:aepOf cHpm;&aom a0'emonf onmu©Ëmemrfjzpfonf/ tm½Hkopf0ifa&mufí
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jzpfay:vmaom "mwfvdkufcH&rIa0'emonf a0'emu©Ëmemrfjzpfonf/ yOö'Gg&m0ZÆef;pdwf jzpfay:

NyD;onfESifh pwifjzpfay:vmaom raem0dnmPfpdwfrsm;tm;vHk;onf 0dnmPu©ËmemrfjzpfNyD;

þodkYjzpfay:vmjcif;wGif NydKifvsuf twlwuG jzpfay:aom Basal Ganglia \ aZmapmjcif;rsm;

udkvnf; ocFg&u©Ëmemrfrsm;[k em;vnfEdkifonf/ ocFg&u©Ëmemrfrsm;onf Limbic ESifh Basal

Ganglia wGifjzpfay:onf/

onmu©Ëmemrf? a0'emu©Ëmemrf? 0dnmPu©Ëmemrf? ocFg&u©Ëmemrf rsm;jzpfay:aejcif;

udk cËmaA'jzpfpOfrsm;wGif wpfNydKifeufqufí jzpfay:aeonfudk awGYEdkifonf/ 4if;emrfcËm

(4)yg;wdkYonf wpfyg;ajymif;vQif usefoHk;yg;yg vdkufajymif;jcif;jzifh tnrnjzpfum jzpfay:aeonf/

tjriftm½Hk? tMum;tm½Hk? teHYtm½Hk? t&omtm½Hk? txdtawGYtm½Hk rsm; 4if;wdkY

r[kwfaom "r®m½Hkrsm;tm;vHk;onf onmu©Ëmemrfjzpfay:jcif;? a0'emu©Ëmemrfjzpfay:jcif;?

ocFg&u©Ëmemrfjzpfay:jcif;? 0dnmPu©Ëmemrf jzpfay:jcif;rsm;aMumifh vlwdkYu cHpm;od&SdEdkifonf/

odkYaomf ESvHk;wGif emrfcËm (4)yg; rjzpfay:Edkif/ xdkYaMumifh ESvHk;wGifjzpfay:aom AP rsm;aMumifh

jzpfaom cHpm;rIa0'emudk rcHpm;&? rod&jcif;udk owdjyK&efvdkonf/ ESvHk;wGifjzpf ay:aom AP

rsm;onf jyify ya&m*aMumifh? tjyiftm½Hkrsm;aMumifh wdkuf½dkufjzpfay:aom AP rsm; r[kwf/

ESvHk;MuGufom;wGif&Sdaom SA Node wGif jzpfay:aom AP rsm;onf ESvHk;ckefjcif;udk

jzpfap&efomjzpfonf/  4if; ESvHk; AP rsm;onf tjcm;owif;tcsuf tvufrsm; yg0ifo,faqmif

xm;jcif;r&Sd/ rsufpd? ESmacgif;? em;? vQm? cËm? um,rsm;rS jzpfvmMuaom AP rsm;onf

tjyiftm½Hkrsm;udk vQyfppftoGif &,lajymif;vJxm;aom owif;tcsuftvuf AP rsm;

jzpfMuonf/ ESvHk; AP rsm;onf ESvHk;ckefjcif; (n§pfjcif;)udk jyK&efoufoufom jzpfonfh

vQyfppfjzpfay:rI ajymif;vJrI jzpfonf/

'Gg&aygufrsm;wGif jzpfay:aom AP rsm;onf tm½HktoD;oD;udk udk,fpm;jyKxm;aom AP

rsm;jzpfonf/ tm½HktoD;oD; ("r®m½Hktygt0if) udk udk,fpm;jyKxm;aom AP rsm;ESifh OD;aESmufwGif;&Sd

qdkif&m Cortex rsm;onf emrfcËm (4)yg;udk jzpfay:ap&m taMumif;w&m;rsm; jzpfonf/

0dnmPu©Ëmemrf qdkonfrSm yOö'Gg&m0ZÆef;Xme\ txGufrS píjzpfay:onfh emrfpdwf jzpfonf/

ESvHk;ESifh yOö'Gg&m0ZÆef;Xmeonf qufoG,fxm;jcif;r&Sdí ESvHk;aMumifh yOö'Gg&m0ZÆef;XmerS

xGuf&mvrf;aMumif; r&SdEkdif/ xdkYaMumifh ESvHk;wGif emrfcËm (4)yg; rjzpfEdkif[k cËmaA'jzpfpOfrsm;t&

awGY&onf/ 4if;wdkYonf twlwuGjzpfay:ítwlwuGcsKyfjidrf;Muonf/

0dnmPu©E¨memrf rjzpfay:vQif odjcif;rjzpf/ onmu©E¨memrf rjzpfay:vQif

rSwfrdjcif;rjzpfEdkif/ 0dnmPu©Ëmemrf ESifh onmu©Ëmemrfonf tnrnjzpfonf[k qdkEdkifjcif;rSm
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cËmjzpfpOfrsm;wGif 0dnmPu©Ëmemrf? onmu©Ëmemrf jzpfay:&aomfvnf; onmu©Ëmemrf jzpfay:

aepOfwGifvnf; 0dnmPu©Ëmemrfonfvnf; wnf&SdaeqJyifjzpfonfudk pOf;pm; &,lEdkifonf/

NDA zGJYpnf;yHkrsm; jzpfay:zGJYpnf;aepOf onmu©Ëmemrf jzpfay:aeNyD; xdk onmu©ËmemrfaMumifhvnf;

a0'emu©Ëemrfa&m 0dnmPu©Ëm emrf? onmu©Ëmemrfyg wpfNydKifeufjzpfay:ae\/

xdkYaMumifh onmu©ËmemrfcsKyfNidrf;vQif a0'emu©Ëmemrf? ocFg&u©Ëmemrf? 0dnmPu©Ëm

emrftm;vHk; jzpfrvmawmh/ csKyfNidrf;jcif;r[kwf/ a0'emu©Ëmemrf? ocFg&u©Ëm emrf? 0dnmPu©Ëmemrf

(3)yg;wdkYonf csKyfvQif onmu©Ëmemrf jzpfay:EdkifpGrf;r&Sdjcif;yifjzpfonf/ wpfzef ocFg&u©Ëm

rjzpfay:vQif usefcËm (3)yg;vnf; rjzpfay:Edkif/

xdkYaMumifh ESvHk;onf pdwfjzpfay:rSDwnf&mr[kwf[k oufaoxl aumufcsuf,lEdkifonf/

ESvHk;rS tawG;rjzpfay:Edkif/ tawG;jzpfay:jcif;onf odjcif; 0dnmPu©ËmemrfjzpfonfhtwGuf

ESvHk;onf 0dnmPu©Ëmemrfudk jzpfay:apaom owådr&SdaomaMumifh ESvHk;onf odpdwfjzpfay:

Edkifaom ae&mXmer[kwfonfudk cËmZD0jzpfpOf½IaxmifhrS awGY&yHkudk wifjyvdkjcif; jzpfonf/

ESvHk;ckefaponfh vQhyfppf AP udk,fydkifxkwfvkyfonfhpepfrsm;

Sinoatrial Node (SA Node) ESifh Atrial Ventrical Node (AV Node )

SA Node onf udk,fydkif AP jzpfay:xkwfvkyfEdkifpGrf;&Sdaom ESvHk; MuGufom;jzpfonf/

4if;onf Right Atrium wGif&Sdonf/ SA Node rS Sinoatiral Tract ac: vrf;aMumif;rsm;xGufum

ESvHk;cef; (4)cef;qHk&m A[dkcsufwGif Node ac: Special Heart Cell tkyfpkwpfck xyfrHzGJYpnf;

xm;onf/

4if;onf Atrium rsm;ESifh Ventricle qHk&mae&mjzpfí Atrial Ventrical Node [kac:onf/

twdkaumufrSm AV Node jzpfonf/ AV Node onf SN Node rS AP udkvufcHum 4if; AP udk

ESvHk;\ Ventricle MuGufom;rsm;odkY vkdif; (2)vdkif;cGJí ydkYay;onf/ vdkif;rcGJrD pwif&mae&mudk

Bundle of His [kac:onf/ 4if;onf AV Node ESif h teD;qHk;ae&mwGif&S dNyD; 4if;rS

vuf0JESifhvuf,m Ventricle rsm;odkY wpfvdkif;pDcGJum ESvHk;MuGufom;rsm;wGif;odkY jzefYxGufoGm;onf/

Bundle of His rS Ventricle rsm;wGif; a&muf&Sdvmaom vufwufcGJ vrf;aMumif;rsm;udk Purkinje's

Fibre ac: trQifrsm;jzifh wnfaqmufxm;onf/
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SA Node wGif AP xkwfvkyfEdkifpGrf;&SdouJhodkY? xkwfvkyfouJhodkY AV Node ESifh Purkinje's

Fibre rsm;wGifvnf; AP xkwfvkyfEdkifonf/ SA Node rS xkwfvkyfaom AP onf yHkrSeftm;jzifh

(1)rdepfvQif tMudrf (60)rS (100) txd AP jzpfapNyD; AV Node onf wpfpuúefYvQif tMudrf

(40)rS (60)txd AP xkwfvkyfjzpfay:apEdkifonf/ Purkinje's Fibre rsm;onf wpfpuúefYvQif

AP (20)rS (40)xd xkwfvkyfEdkifonf/ SA Node ysufpD;vmvQif AV Node u 0ifa&mufum

wm0ef,lwwfNyD; SA Node ESifh AV Node ESpfrsdK;pvHk; ysufpD;vmygu Purkinje's Fibre rsm;u

ESvHk; AP rsm; xkwfvkyfay;Edkifayao;onf/

þenf;tm;jzifh SA Node rS xkwfvkyfvdkufaom AP onf AV Node odkYa&muf&Sdum

AV Node &Sd AP onf Bundle of His rS wpfqifh Punkinje's Fibre rsm;twGif; AP

qufvufjzpfay:apum ESvHk;ckefaponf/ SA Node wGif AP jzpfay:onfhtcg SA Node
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onf Atrium ESpfckpvHk;ESifh qufoG,fxm;onfjzpfí SA Node wGif AP jzpfay:onfESifh Atrium

ESpfckpvHk; "mwfvdkufcH&um MuGufom;usHKUjcif;jzpf\/ þodkY Atrium ESpfcef; usHKUjcif;aMumifh Atrium

wGif;&SdaoG;rsm;onf Ventricle rsm;odkYa&muf\/ nmbuf Atrium &SdaoG;onf CO2 aoG;jzpfonf/

b,fbuf Atrium &SdaoG;onf O2  aoG;jzpfonf/ nm CO2 aoG;onf nm Ventricle

odkYa&mufonf/ b,f O2 aoG;onf b,f Ventricle odkYa&mufonf/ xdktcsdefwGif SA Node

AP udk AV Node rS vufcH&&Sdonf/ AV Node onf AP jzpfay:um Ventricle rsm;udk AP

ydkYvTwfvdkufonf/ xdkYaMumifh Ventricle rsm; usHKUoGm;onf/ nm Ventricle usHKUaomaMumifh

CO2 aoG;onf tqkwfodkY aoG;jyefaMumrSwpfqifh a&mufoGm;onf/ aoG;jyefaMumudk Artery

[kac:onf/  b,f Ventricle rS O2 aoG;onf aoG;vTwfaMumrSwpfqifh wpfudk,fvHk;odkY

a&mufonf/ aoG;vTwfaMumudk Aorta [kac:onf/ O2 aoG;onf Aorta rSwpfqifh wpfudk,fvHk;odkY

a&muf\/

SA Node rS AP \tvsifonf 4 m/s jzpfonf/ AV Node \ AP \ tvsifonf 0.4

m/s jzpfonf/ Bundle of His rS AP \tvsifonf 5 m/s jzpfonf/ edó,ypönf;wGif ,H½lyH

edóm, raem"mwkpwGif ,H½lyH ]]tMuif pdwf\ rSDwnf&m0w¦K½kyfwGif rSDwnfí}} [laom

,H½lyHonf rnfonfhae&m rnfonfht*Fgtpdwftydkif;[lí vlYjynftwGuf a[mMum;cJhaom

y|mef;ygVd awmfwGif rawGY&[k Mum;emzwf&Izl;onf/ pma&;ol ,HkMunfonfrSm ewfjynfwGif

a[mMum;aom y|mef;a'oemwGifrl yg&SdEdkifayonf[kyifjzpfonf/

cËmZD0aA' jzpfpOfrsm; jzpfay:aeyHkudkavhvmaomf awGY&onfrSm cËmudk,f&Sd qJvf

uvmyfpnf; rsdK;pHkwGif uvmyfpnf;rsm;tm;vHk;onf 4if;wdkYwGif;wGif vQyfppf"mwfjzwfoef;

pD;qif;pOfwGif vQyfppf"mwfvdkufrI a0'emudkcHpm;&aomfvnf; OD;aESmufwGif;&Sd qkdif&m

rSwfÓPfrsm;wGif rSwfwrf;wifxm;jcif;r&SdvQif cHpm;od&Sd rSwfrdEdkifjcif; r&Sdonfudk awGY&onf/

OD;aESmuf wGif;wGif&Sdonfh qdkif&mae&mXmersm;wGif NDA zGJYpnf;yHkjzpfay:xm;aom taMumif;t&m

tm½Hkrsm;udkom cHpm;od&Sd rSwfrdEdkifonfjzpf&um tm½Hk (6)yg; rSvGJí tjcm;emusifrIa0'emrsm;

onf cHpm;&jcif;? od&Sdvmjcif;? rSwfrdEdkifjcif; rjzpfawmh/ NDA zGJYpnf;yHkrsm;onf Neuron

zGJYpnf;yHkrsm;jzpf&m cHpm;rI? od&SdrI? rSwfrdrItm;vHk;onf NDA zGJYpnf;yHkac: Neuron Dendrite

Axon (NDA) zGJYpnf;yHkwGifom jzpfMu&onfudk awGY&rnf/ twdtus ajym&vQif pdwf[laom

cHpm;rI? odrI a0'emonf NDA Neuron \ Synaptic Axon jzpfay:rIaMumifh jzpfvmonf/

NDA &Sd Neuron onf pdwfrSDwnf&mjzpfonf[k ,H½lyH t"dyÜm,fzGifhqdkcsufESifh udkufnDonf/
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,H½lyH pdwfrSDwnf&m0w¦K[lonfh t"dyÜm,fzGifhqdkjcif;ESifh udkufnDaom udk,fwGif; t*Fg0w¦Konf

Axon jzpfonf/ a,bk,sajymvQif Neuron jzpfonf/ ajconf; vufonf;rsm;wGif Neuron

r&Sd/ odkYjzpfí 4if;wdkYwGif cHpm;rIr&Sd/ vufonf; ajconf;rsm;udk n§yfvQifremusif/ rnfonfhcHpm;rI

rQr&Sd/ vufonf;ajconf;rsm;udk xdvdkufvQif odvdkufjcif;rSm vufonf; ajconf; rsm;aMumifh

odjcif; r[kwf/ 4if;udk uyfaeaom ta&jym;twGif;&Sd Nerve Ending emAfaMumrsm; rSwpfqifh

odvdkuf&jcif;jzpfonf/

Neuron r&SdvQif odpdwfrjzpfay:Edkif/ arhaq;rsm; xHkaq;rsm; ay;onfh tcg Neuron

rsm;udk tvkyfrvkyfapjcif;yifjzpfonf/ qdkif&m Neuron rsm; tvkyfrvkyfvQif odrIrjzpf/ odrI

r&Sd/ pdwfrjzpf/ pdwfr&Sd/ qdkif&m Neuron rsm;\ RMP onf b0ifpdwfjzpfonf/ b0ifpdwfay:wGif

tajccHí tm½HkaMumifhjzpfaom AP rsm;onf b0ifpdwfay:wGiftajccHí jrifhwufvm&jcif;

jzpfonf/ tm½Hk0ifa&mufrIcsKyfNidrf;vQif b0ifpdwf Level odkYr[kwf RMP odkY jyefa&muf\/

yifv,fjyif\rsufESmjyifonf RMP ESifhwlNyD; AP onf avxef íjzpfaom vdIif;vHk;ESifhwl\/

avxefjcif;ESifhwlaom jyifyrS 0ifa&mufvm aom tm½HkwdkYaMumifh vdIif;vHk;ESifhwlaom AP wdkYonf

yifv,fa&jyifESifhtwl RMP Level rS MuGwufum AP [lonfh vQyfppfajymif;vJrIjzpfonf/

4if;uJhodkY vQyfppfMuGwufajymif;vJrIaMumifhaomfvnf;aumif; RMP Level wGif Nidrfouf ae&mrS

jrifhwufvmaom vQyfppf"mwfvdkufrIaMumifh a0'emcHpm;&um odjcif;[lonfh todcHpm;rIwpfckudk

odvdkuf? cHpm;vdkuf&onf/ xdkcHpm; csufonf pdwfjzpfonf/ xdkYaMumifh pdwfonf Neuron wGif

rSDwnfíjzpfay:onf/ ,H½lyH edóm,udk em;vnf&mwGif pdwf\rDSwnf&mjzpfaom Neuron

rsm;yif[k em;vnfEdkifonf/

raem"mwkudk em;vnf&mwGif yOö'Gg&m0ZÆef;Xmeac: Thalamus rS pwifxGufvmNyD;

Thalamus \xGufaygufwGif pwifjzpfay:vmaom AP udk jrifjcif;udpöwGif pu©K0dnmPfpdwf[k

em;vnfEkdifonf/ xdkYaemuf Visuospatial Scratch Pad wGif 4if;udk orÜ#dpädKif;[kac:onf/

orÜ#dpädKif;vkyfief;ac: vufcH&,ljcif;vkyfief;wGif jzpfay:onfh "mwkjzpfpOfrsm;udk raem"mwk[k

em;vnf Edkifonf/ Visuospatial Scratch Pad wGif; jzpfay:aom AP rsm;aMumifhjzpfaom

cHpm;rIa0'emudk orÜ#dpädKif;pdwf[k em;vnfEdkifonf/ NyD;aemuf Visuospatial Scratch Pad rS

AP onf PFC odkY qufvuf AP jzpfay:apum PFC \ Dorsolateral PFC wGif EdIif;,SOf

pl;prf;jcif;jyK\/ þodkYjzpfjcif;udk oEÅD&Pjzpfjcif;[kac:onf/ Dorsolateral PFC wGif jzpfay:aom

AP rsm;aMumifh cHpm;&aom a0'emudk oEÅD&Ppdwf[k em;vnfEdkifonf/ oEÅD&PjzpfpOfwGif
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Hippocampus u a&&SnfrSwfÓPftoD;oD;wGif odrf;qnf;xm;aom ypöKyÜeftm½HkESifh

tvm;wltm½Hkrsm;udk Dorsolateral PFC odkY ay;ydkYonfhtwGuf Dorsolateral PFC wGif

rsm;pGmaom pdwfydkif;qdkif&mjzpfpOfrsm; jzpfMuukef\/ pdwfydkif;qdkif&mjzpfpOfqdkonfrSm rsm;pGmaom

AP trsdK;rsdK;udk qdkvdkonf/ ypöKyÜef tm½Hkukd,fpm;jyK AP rsm;? twdwftm½Hkudk,fpm;jyK AP rsm;

trsdK;rsdK;tzHkzHkwdkYonf oEÅD&P vkyfief;wGif yg0ifaeí 4if; Neuron rsm;twGif; jzpfay:

vsuf&Sdaom "mwkjzpfpOfrsm;udk NcHKí oEÅD&Pvkyfief;udk ]]raem0dnmP "mwk ac: Dorsolateral

PFC wGif a0'emcHpm;rIpdwfudk jzpfay:apaom "mwkjzpf pOfrsm;}} [lí em;vnfEkdifonf/ xdkYaMumifh

]]raem0dnmP "mwk}} onf Dorsolateral PFC wGif jzpfay:aom a0'emcHpm;rIpdwfudkjzpfaponfh

"mwk jzpfpOfrsm;[k em;vnfEdkifonf/

raem"mwk - Visuospatial Scratch Pad wGif Visual Cortex rS NDA udk Duplicate

aumfyDtjzpf vufcH&,lxm;jcif;jzpfpOfwGif jzpfay:aeaom "mwkjzpfpOfrsm;/

raem0dnmP"mwk - Dorsolateral PFC wGif ypöKyÜeftm½HkESifh twdwf tm½Hkrsm; EdIif;,SOfpl;prf;

Mu&mwGif jzpfay:aom "mwkaA'jzpfpOfrsm;[lí em;vnfEdkifonf/

,H½lyH = tMuifpdwf\ rDSwnf&m0w¦K Neuron wGif? raem"mwkp  Visuospatial Scratch Pad

wGif Visual Cortex rS NDA udk Duplicate aumfyDtjzpf vufcH&,lxm;jcif;jzpfpOfwGif

jzpfay:aeaom "mwkjzpfpOfrsm;onfvnf;aumif;?

raem0dnmP"mwk - Dorsolateral PFC wGif ypöKyÜeftm½HkESifh twdwftm½Hkrsm; EdIif;,SOfpl;prf;

Mu&mwGif jzpfay:aom "mwkjzpfpOfrsm;onfvnf;aumif;? edó, rSDwnfí? 0wåEdÅ jzpfMuukef\/

wH½lyH udk pdwf\ rSDwnf&Sm0w¦Kjzpfaom Neuron wGif raem"mwk,mp Visuospatial

Scratch Pad wGif Visual Cortex rS NDA udk Duplicate aumfyD tjzpf &,lxm;jcif;jzpfpOfwGif

jzpfay:aeaom "mwkjzpfpOfrsm;onfvnf;aumif;? raem0dnmP"mwk,mp Dorsolateral PFC

wGif ypöKyÜeftm½HkESifh twdwftm½Hkrsm; EdIif;,SOfpl;prf;Mu&mwGif jzpfay:aom "mwkjzpfpOf

rsm;onfvnf;aumif;? 4if;wdkYtm;vHk;ESifh twl,SOfumjzpfay:onfh "mwkjzpfpOf oabmw&m;rsm;

(wH orÜ,kwÅumeOö"r®meH) tm;vHk;onfvnf; 4if;pdwfrSDwnf&m 0w¦K½kyf Neuron \ Axon wGif;&Sd

RMP b0ifpdwfudk rDSwnfum jzpfay:vmMuukefonfudk cE©mZD0aA'jzpfpOfwGif awGY&ayonf/

xdkYaMumifh edó, ypöa,mwdwGif ,H½lyH edóm, raem"mwkp? raem0dnmP"mwkp? 0wåEdÅ?

wH½lyH raem"mwk,mp? raem0dnmP"mwk,mp? wHorÜ,kwåumeOö "r®meH edó,ypöa,e

ypöa,m[k a[mMum;awmfrlavonf/
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Oyedó,ypöa,mwd

yk&drm yk&drm ukovm"r®m? ypdärmeH ypädrmeH ukovmeH "r®meH? Oyedó, ypöa,e ypöa,m/

yk&drm yk&drm ukovm"r®m[lonfh a&SUujzpfcJhaom ukodkvfuHudk aemufwGifjzpfay:aom

ukodkvfuHrsm;u txl;rDSwnfum jzpfay:aponf[k em;vnfEdkifonf/ aemufwGifjzpfay:aom

ukodkvfuHrsm;onf a&SUujzpfESifh NyD;aom ukodkvfuHrsm;ay:wGif Oyedó, txl;trDSjyKí

jzpfay:&onf qdkonfrSm a&SUa&SUu jzpfay:cJhNyD;aom ukodkvfuHrsm;onf aemufaemuf

jzpfay:aom ukodkvfuHrsm; jzpfay:ap&m taMumif;w&m;yifjzpfonf[k qdkvdkjcif;jzpfonf/

OD;aESmufwGif;jzpfpOfrsm;wGif awGY&onfrSm ypöKyÜeftm½Hk 0ifa&mufvmonfhtcg

Hippocampus onf a&S;a&S;u jzpfNyD;aom tvm;wltm½Hkrsm;udk Dorsolateral PFC odkY ay;ydkYí

EdIif;,SOfaponfudk awGY&onf/ xdka&SUa&SUujzpfNyD;aom tvm;wltm½Hkrsm;onf ukodkvftm½Hkrsm;

odkYr[kwf ukodkvfuHrsm;? ukodkvftawGYtMuHKrsm; jzpfcJhygu xdkukodkvftm½Hkrsm;onf Dorsolateral

PFC wGif ypöKyÜeftm½HkESifh,SOfí pl;prf;rI oEÅD&PjyK&mwGif  (1)rnfonfhukodkvf tukokdvfudkrS

rjzpfapEdkifaom qHk;jzwfcsuf 0ka|mudk jzpfap&mwGif vnf;aumif;? (2) 0ka|mxGufcJhvQifvnf;

4if; 0ka|monf ukokdvfaZm ukokdvfapwemudkom jzpfapEdkifonfh 0ka|momjzpfap&ef

tvkyfvkyfonfudk awGY&onf/ xdkYaMumifh tm½Hkopf0ifa&mufvmvQif xdktm½HkopfESifh a&SUa&SUu

jzpfNyD;aom tm½Hka[mif;wdkYESifh EdIif;,SOfonfhtcg tajctae (3) rsdK;udk jzpfay:ap&efjzpfvmonf/

tu,fí xdka&SUa&SUujyKxm;aom tm½Hka[mif; ukodkvftm½Hkonf vHkavmufatmif

tm;aumif;aom AP rsm;udk rjzpfapygu? (3) xGufvmaom 0ka|monf tukodkvfuH?

tukodkvfaZm? tukodkvfapwemudkom jzpfapayvdrfhrnf/ xdkYaMumifh þtajctae (3)rsdK;

wGif (1)onf tAsmuwmeH "r®meHac: rnfonfhvIyf&Sm;rI Action opfudkrS rjzpfapaom

Dorsolateral PFC ESifh Ventromedial PFC wGif 0ka|m oknjzpfrI odkYr[kwf Ventromedial

PFC wGif AP oknjzpfrI oabmw&m;jzpfonf/ (2)onf ukovmeH "r®meHac: aumif;aom

Action vIyf&Sm;rIudk jzpfaponfh 0ka|mjzpfrI odkYr[kwf Ventromedial PFC wGif AP jzpfay:rI

oabmw&m; jzpfonf/ (3) onf tukovmeH "r®meHac: aumif;aomvIyf&Sm;rI Action

opfrsm;udk jzpfrnfh 0ka|mjzpfrI odkYr[kwf Ventromedial PFC wGif AP jzpfay:rI oabmw&m;yif

jzpfonf/ a&&SnfrSwfÓPfwGif&Sdaom aumif;aomodrI or®m'd|d ukovmeH "r®meHrsm;onf

Dorsolateral PFC wGif a&muf&Sdum 0ifa&mufvmaom ypöKyÜeftm½HkopfESifh twdwftm½HkwdkY\

EdIif;,SOfrIjzpfpOf wGif ppfuljyKaomfvnf; wpfcgwpf&HwGif ppfultm;enf;onfh tcg a&SUa&SUu
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ukodkvfjyKrI or®m'd|djzpfrI&Sdaomfvnf; xdkjzpfpOfrS aemufaemufwGif tukodkvf tuHtopfjzpfay:

ap&ef taMumif;w&m;tjzpf jzpfay:aponfudk awGY&onf/ ukodkvfaMumifh tukodkvfjzpfonf[k

rqdkvdk/ ukodkvftm;enf; vQif tukodkvfjzpfay:apEdkifjcif;udk rwm;qD;Ekdif[k em;vnfEdkifonf/

xdkYaMumifh auoOöd wpfcgwpf&HtcsdKUaomtcsdefrsm;wGif[k rvyfap&efjznfhpGuf a[mMum;awmfrl\/

txl;rSDwnfjcif; Oyedó,jzpfpOfwGif ukodkvf AP rsm;udk txl;rSD wnfaejcif;udk

&nfnTef;jcif;[k em;vnfEdkifayonf/ a&SUa&SUukodkvf AP rsm;udk txl;rSDcdkum jzpfay:jcif;[k

qdk&mwGif tm½Hkopf0ifa&mufvmí tvm;wl tm½Hka[mif;ESifh ,SOfxdk;í pl;prf;&mwGif

a&SUa&SUukodkvf AP rsm;onf ta&; BuD;vSonf/ tb,fhaMumifhqdkaomf tukodkvfuHtopfrsm;udk

wm;qD;Edkif&ef BudK;yrf;&mwGif tukokdvfuHtopfudk jzpfaponfhtaMumif;w&m;rsm;udk od&ef?

Munfh&efvdkonf/ tukodkvfuHudk jzpfapEdkifaponfhtaMumif;w&m;onf (1) a&SUa&SUu tm½Hkrsm;?

(2) 0ifvmaom ypöKyÜeftm½Hkrsm;[lí tajccHtm;jzifh (2)rsdK;awGY&onf/

xdk (2)rsdK;wGif (1)jzpfaom a&SUa&SUu jzpfNyD;? &&SdNyD;aom tm½Hkrsm;udk jyefvnfy,fzsuf&ef

rjzpfEdkif/ a&SUa&SUu jzpfESifhNyD;aomtm½Hkrsm;udk OD;aESmufwGif; qdkif&mrSwfÓPfae&mrsm;wGif NDA

zGJYpnf;yHktjzpf odrf;xm;jcif;jzpfí rSwfÓPfwGif NDA rsm;udk zsufqD;ypf&ef rjzpfEdkif

oavmufjzpfonf/  (2) jzpfaom ypöKyÜeftm½Hkrsm;udk wm;qD;&efrSm tm½Hk(5)yg; r0ifEdkifap&ef

owdy|mef vkyfief;vkyfjcif;jzifh wm;qD;Edkifonf/ &yfuGufwGif; vlYywf0ef;usifwGif aexdkifaeorQ

tm½Hkopfrsm;udk wm;qD;&ef cufvmonf/ vlYywf0ef;usifwGif aexkdifae&í tm½Hkopfrsm;udk

rwm;qD;Edkifonfhwdkif tukokdvfuH topfrsm;udk rjzpfay:ap&ef wm;qD; ay;Edkifaomt&mrSm

ukodkvf AP rsm;ac: Polyversal Truth (PVT) rsm;jzpfonf/ ukodkvftawGYtMuHKrsm;udk a&SUa&SU

wGif &,lxm;ygu ukodkvftawGYtMuHKrsm;onf qdkif&mrSwfÓPfrsm;wGif ukodkvftawGYtMuHK

udk,fpm;jyK NDA zGJYpnf;yHktjzpf wnf&Sdaevdrfhrnf/ odkYjzpfí ypöKyÜeftm½Hk0ifa&mufvmaomtcg

xHk;pHtwdkif; twdwfrS tvm;wltm½HkESifh EdIif;,SOfayOD;rnf/ xdkodkY EdIif;,SOf&mwGif AP jzpfay:rI

&Sdygu uHtopfrsm; jzpfay:vmEdkifonfvnf; &Sdayrnf/ xdkuHtopfwdkYonf ukodkvfuHrsm;jzpfvQif

awmfao;\/ xdkuHtopfrsm; jzpfay:vmjcif;onf tukodkvfuHrsm; jzpfawmhrnfqdkvQif

'ku©jzpfacsawmhrnf/

EdIif;,SOfpl;prf;rIjzpfpOfwGif AP jzpfay:pOfwGif a&&SnfrSwfÓPfü ukodkvftawGYtMuHK&Sdygu

4if;ukodkvf AP wdkYonf Ventromedial PFC wGif jzpfay:um 0ka|m AP udkacszsufum (1)

tm;aysmhapEdkifonf (2) ausysufoGm;apEdkifonf  (3) ausysuf½HkrQru ukodkvf AP u vTrf;rdk;um
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ukodkvfuH topfrsm;udkyif jzpfapEdkifonf/ þodkYtiftm;&Sdaom a&SUa&SUukodkvfrsm;\

tpGrf;owådudk&nfnTef;í Oyedó,ypöa,m[k em;vnfEdkifonf/ a&SUa&SU ukodkvf AP wdkY\

pGrf;aqmifcsufaMumifh (2) Ventromedial PFC AP ausysuf cJhvQif tAsmuwm "r®m jzpfvmum

(3) ausysuf½HkrQru ukodkvf AP u vTrf;rdk;xm;EdkifvQif ukodkvfuHtopfrsm;yif jzpfvmEkdifapjcif;

aMumifh a&SUa&SU ukodkvf AP onf aemufaemuf ukodkvf AP rsm;udk jzpfap\/ (1) tu,fí

a&SUa&SUukodkvf AP tm; (Potential Frequency) onf vHkavmufatmif tm;raumif;aom

(Low Frequency)jzpfygu Ventromedial PFC &Sd AP 0ka|mudk rvTrf;rdk;EdkifvQifawmh

þtcsdeftcgrsdK; (auodOöd)wGif tukodkvfuHwdkY jzpfvmayvdrfhrnf[k em;vnfEdkifonf/

þuJhodkYaom a&SUa&SUu ukodkvf AP wdkY\ ta&;ygrIudk &nfnTef;í Oyedó,ypöa,e

ypöa,m[k a[mMum;cJhonfudk aumif;pGmem;vnf ESvHk; oGif;Edkifayonf/ xdkenf;wlpGm

yk&drm yk&drm tukovm"r®m? ypdärmeH ypädrmeH tukovmeH "r®meH? Oyedó, ypöa,e

ypöa,m/

yk&drm yk&drm tukovm"r®m? ypdärmeH ypädrmeH ukovmeH "r®meH? auoOöd? Oyedó,

ypöa,e ypöa,m/

yk&drm yk&drm tukovm"r®m? ypdärmeH tAsmuwmeH "r®meH? edó, ypöa,e ypöa,m/

[lí avhvmMunfhvQif

a&&SnfrSwfÓPfwGif a&SUa&SUu MuHKawGYxm;aom tukodkvftawGY tMuHK AP

rsm;onfvnf; ypöKyÜeftm½Hk0ifa&mufvmí? tvm;wltwdwftm½Hk rsm;ESifh ,SOfxdk;pl;prf;onfhtcg

Hippocampus rSwpfqifh Dorsolateral PFC odkYa&muf&Sdvmayonf/ Dorsolateral PFC wGif

a&SUa&SUu ukodkvf? a&SUa&SUu tukokdvf AP rsm;onf ypöKyÜeftm½Hkopf? tvm;wl twdwf

tm½Hka[mif;rsm;ESifh olYbufudk,fhbuf pD;csif;xdk;Muayonf/ a&SUa&SUrS MuHKawGYxm;NyD;aom tawGY

tMuHK AP rsm;onf (1) tm;aumif;vQif Ventromedial PFC wGif 0ka|mudk jzpfapum

xkd0ka|monf tukodkvfaZm? tukodkvfapwemwdkY qufvuf jzpfay:apNyD; aemufqHk;wGif

tukodkvfuHtopfudk jzpfaponf/ (2) a&SUa&SU ujzpfaom tukodkvfuHtm;raumif;bJ

a&SUa&SUujzpfaom ukokdvfuH AP rsm;u tm;aumif;cJhvQif Ventromedial PFC &Sd 0ka|maMumifh

ukodkvfaZmrsm;? ukodkvfapwemrsm;? ukokdvfuHtopfrsm; jzpfEdkifacs&Sdayao;í a&SUa&SUu

tukodkvf tawGYtMuHK AP wdkYu 0ifa&muftm;jznfhaxmufyHhonfhwdkifatmif wpfcgwpf&H

tcsdeftcg (ukodkvfuH AP tm;aumif;aomtcsdeftcg) wGif ukodkvfuHac: ukovm"r®mrsm;
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jzpfay:apEdkifonf[k em;vnfEdkifonf/ (3) tu,fí Dorsolateral PFC wGif ypöKyÜeftm½Hk?

twdwfrS tvm;wltm½Hk? a&SUa&SUrS ukovm"r®mrsm;? a&SUa&SUrS tukovm"r®mrsm;onf ,SOfxkd;pl;

prf;&mwGif rwl&mrsm;ausysufum Ventromedial PFC 0ka|m oknjzpfoGm;vQif rnfonfhvIyf&Sm;rI

Action rS jzpfay:jcif;r&SdEkdifacs/  4if;jzpfpOfudk &nfnTef;í uAsmuwm"r®m jzpfEdkifayonf[k

em;vnfEkdifonf/ aemufaemufjzpfaom tAsmuwm"r®mwdkYonf a&SUa&SUjzpfaom tukovm"r®m

wdkYtay:wGif txl;rSDwnf (Oyedó,) aeayonf[k em;vnfEkdifonf/

oEÅD&Pvkyfief;onf tAsmuw vkyfief;jzpfonf/ qdkvdkonfrSm oEÅD&Pvkyfief;aMumifh

ukodkvf tukodkvfjzpf&efr&Sd/ odkY&mwGif oEÅD&P vkyfief;wGif yg0ifaeaom (4)yg;jzpfonfh

ypöKyÜeftm½Hk? twdwfrS tvm;wltm½Hk? a&&SnfrSwfÓPf&Sd ukovm"r®mrsm; tukovm

"r®mrsm;onf ukodkvfuH topfrsm;udkvnf;aumif;? tukodkvfuHtopfrsm;udkvnf;aumif;

tAsmuwm "r®moabmw&m;rsm;udkvnf;aumif; jzpfapEdkifonf[k tESpfom&tm;jzifh qdkonf/

xyfrHí

yk&drm yk&drm tAsmuwm"r®m? ypdärmeH ypädrmeH tAsmuwmeH "r®meH? Oyedó, ypöa,e

ypöa,m/

yk&drm yk&drm tAsmuwm"r®m? ypdärmeH ypädrmeH ukovmeH "r®meH? Oyedó, ypöa,e

ypöa,m/

yk&drm yk&drm tAsmuwm"r®m? ypdärmeH ypädrmeH tukovmeH "r®meH? Oyedó, ypöa,e

ypöa,m/ [kavhvmrnf/

tAsmuwm "r®m

OD;aESmufwGif;jzpfay:aom AP rsm;wGif tcsdKU AP rsm;onf 0ifa&muf vmonfhtm½Hk\

pdk;rdk;aom tm&r®PjzpfrIaMumifh cËmudk,f\ o|m,wersm;\ tvkyfvkyfrIaMumifh jzpfay:

vm&ayonf/ Oyrm rsufvHk;\ &ufwem&Sd Rods ESifh Cones rsm;rS pwifaom Graded Potential

rSponfh AP onf Thalamus \ Lateral Geniculate odkY0ifa&mufonftxd jzpfay:jcif;udk

pu©K0w¦K pdwf[k em;vnfEdkifonf/ xdkpu©K0w¦Kpdwfonf Thalamus wGif;odkY 0ifa&muf onfESifh

4if; AP udk yif yOö'Gg&m0ZÆef;pdwf[k ajymif;vJac:a0:onf/ Thalamus rSxGufí Visual Cortex

udkjzwfum Visuospatial Scratch Pad a&mufonftxd jzpfay:aom AP udkrl pu©K0dnmPfpdwf[k
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em;vnfEdkifonf/ xdkpu©K 0dnmPfpdwf AP onf Visuospatial Scratch Pad twGif;wGif

qufvufpD;qif; onfhjzpfpOfudk orÜ#dpädKif;pdwf[k em;vnfEkdifonf/ ½lyg½HkaMumifhjzpfaom AP

onf Visuospatial Scratch Pad rS xGufvmaom Dorsalateral PFC odkY a&mufum

vSnfhywfae\/ þodkYjzpfay:aeaom AP rsm;udk oEÅD&Ppdwf[k em;vnfEkdifonf/ Dorsolateral

PFC wGif pD;qif;jzpfay:aom AP rsm;onf twdwfrS tvm;wltm½Hk AP rsm; a&&SnfrSwfÓPfrS

ukovm"r®m AP rsm; tukovm"r®mrsm;ESifh ,SOfxdk; pl;prf;&mrS ydkvQHxGufvmaom AP onf

Ventromedial PFC odkYa&mufvQif 0ka|mpdwf[k ajymif;vJac:a0:em;vnfEdkifonf/

þodkY tjrif½lyg½Hkudk awGYjrifMunfh½I&mrS jzpfay:vmaom qifhuJ qifhuJ jzpfay:vmaom

twDwb0ifpdwf? b0*Fpvepdwf? b0*Fkyapö'pdwf? pu©K0dnmPfpdwf? orÜ#dpädKif;pdwf? oEÅD&Ppdwf?

0ka|mpdwfwdkYonf wm;qD;ír&bJ uHaMumifhjzpfaom cËmudk,fzGJYpnf;yHkt& tm½HkaMumifhjzpfay:

vmaom pdwfrsm;jzpfonf/ um,uH&Sif qdkif&myk*d¾Kvfonf ½lyg½Hkwpfckudkjrifvdkufonf ESifh

xdkpdwfrsm;jzpfawmh\/ xdkyk*d¾Kvf\ pdkufxkwfrItm;aMumifhjzpfjcif;? xdkyk*d¾Kvf vkyfudkifjcif;aMumifh

r[kwfbJ uHaMumifhjzpf&aom cËm,wersm;ESifh jyifyrSvmaom tm½HkwdkY\ xdawGYrIaMumifh

(zó)aMumifhom jzpf&onfjzpfí 4if;pdwfrsm;onf um,uH&Sif qkdif&myk*d¾Kvfudk 'ku©ray;acs/

qdkvdkonfrSm xdkpdwfrsm;jzpfay:&jcif;aMumifh um,uH&Sif qdkif&myk*d¾KvfwGif ukodkvfvnf; rjzpf

tukodkvfvnf; rjzpfacs/ xdkpdwfrsm;onf um,uH&Sifqdkif&myk*d¾Kvfudk raemuHtjzpfvnf;aumif;?

um,uHtjzpfvnf;aumif;? 0pDuHtjzpfvnf;aumif; jyKvkyfEdkifzG,f&mvIyf&Sm;rIudk jzpfapEdkifaom

pdwfrsm;r[kwf[k qdkvdkjcif;jzpfonf/

xdkpdwfrsm;jzpfjcif;aMumifh rnfodkYaom tusdK;w&m;? tusdK;qufrsm;rS xyfrHjzpfay:

vmjcif;r&Sd/ vl\ cËmudk,fvIyf&Sm;rI xyfrHjzpfay:vmjcif; r&Sdacs/ xdkodkYaom pdwfrsm;udk

ygVdbmomjzifh tAsmuwpdwf[k em;vnf Edkifonf/ twDwb0ifpdwfrS pwifí 0ka|mjzpfonf

txd qdkif&myk*d¾Kvfonf wkwfwkwfrQ rvIyfao;/ xkdYaMumifh twDwb0ifpdwfrSpí 0ka|mtxd

jzpfay: aom Mum;pdwfrsm;tm;vHk;udkyg tAsmuwpdwf[k em;vnfEdkifonf/ odkY&mwGif 0ka|m

AP xGufay:vmNyD; 4if; AP onf Amygdala odkYa&mufaomf Amygdala wGif AP jzpfonfESifh

Basal Ganglia , Limbic ESifh Cortex, Cerebellum, Brain Stem wdkY aygif;pyftvkyfvkyfum

vIyf&Sm;rItopfwpfckudk jyK&ef jyifqifawmhonfudk awGY&onf/ þuJhodkY cËmudk,fvIyf&Sm;rIjyK&ef

toifhjyif EdI;aqmfrIudk apwem[k em;vnfEdkifonf/ Basal Ganglia, Limbic, Cerebellum,

Brain Stem wdkY yl;aygif;í qifhuJqifhuJ jyifqifjcif;onf t&Sdeft[kefESifh wm;qD;r&atmif
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jzpfay:aomaMumifh 4if;udk aZmapmjcif;[k em;vnfEdkifonf/ aZmapmjcif;jyKNyD;onfhaemuf

qdkif&myk*d¾Kvfonf um,uH? 0pDuH? raemuH wpfckckudk jyKawmh\/ xdkYaMumifh 0ka|mpdwftxd

jzpfpOfonf um,uH &Sif\ tvdkrygbJjzpf&aomaMumifh tAsmuwpdwfjzpfNyD; 0ka|maemufjzpf

vmaom aZmonf qdkif&mum,uH&Sif vIyf&Sm;jyKrlvdkufonfh tjyKtrlay: wGif wnfí

ukodkvfaZm? odkYr[kwf tukodkvfaZm jzpfEdkifayawmhonf/ um,uH&Sifu tukodkvftjyKtrludk

jyKygu jzpfcJhaom aZmrsm;onf tukodkvf aZmrsm;jzpfNyD; um,uH&Sifu jyKvdkufaom

tjyKtrlonf ukodkvftjyKtrljzpfygu jzpfay:cJhaom aZmrsm;onf ukodkvfaZmrsm;

jzpfawmhonf/ um,uH&Sifyk*d¾Kvfonf vIyf&Sm;rIuHtopfudk jyKvkyfjcif;onf um,uH&Sif\

ya&m*yg0ifí aZmpdwfonf tAsmuwrjzpfEdkifawmhacs/ aZmonf ukodkvf odkYr[kwfvQif

tukodkvfom jzpf&ef &S dayawmhonf[k em;vnfEdkifvmayonf/ cE¨mZD0jzpfpOfwGif

aZmonfvnf; tvdktavsmufjzpfpOfyif jzpf\/ odkY&mwGif þuJhodkU tukodkvfaZmrjzpfap&ef

wm;jrpfEd kif wm;qD;Ed ki faom tajctae&Sdvsuf rwm;qD;bJ? odk Yr[kwf wm;qD;&ef

rMudK;pm;cJhjcif;onf um,uH&Sif\ oabmyg0ifrI ya&m*jzpfvmaomaMumifh ]]apwem

orÜ,kwÅumeH "r®meH? wHork|memeOö ½lygeH? ur®ypöa,e ypöa,m}} jzpf&ayonf/ xdkYaMumifh

aZmonf tAsmuwr[kwfaMumif;? cËmZD0jzpfpOfrsm;wGif awGY&Edkifonf/ wpfzef aZmaemufwGif

aZm\t&Sdef[k Mum;emzl;aom w'g½Hkonf aZm[lonf AP rsm;wGif b0ifpdwf\atmufudkyif

uRHí0ifoGm;aom Hyperpolarization jzpfrIyif jzpfonfudk awGY&onf/ Hyperpolarization

onf aZmac: AP jzpfay:&mwGif  jzefYa0vufarmif; (Axon)wGif&Sdaom Li-gand Gate, Chemo-gate

rsm;wGif&Sdaom K+ Gate rsm; jyefí ydwfrIaES;auG;jcif;aMumifh jzpf&aom t&SdefvGefoGm;jcif;

jzpfayaomaMumifh 4if;uJhodkY AP w'g½Hk Hyperpolarization onf um,uH&Sif \ tm;pdkufjcif;

ra&mufygjcif;wdkYESifhrqdkifbJ cE¨mudk,fzGJYpnf;yHkt&om jzpf&aompdwfjzpfí w'g½Hkonf

tAsmuwpdwfjzpfonf[k em;vnfEdkif ayonf/ w'g½HkuRHNyD;onfhaemuf K+ yefYrsm;\

tvkyfvkyfjcif;jzifh K+ vdkwdk; ydkavQmhvkyfum RMP odkYjyefa&mufjcif;udk awGY&onf/ AP

Hyperpolarization NyD;aemuf RMP odkYjyefa&mufjcif;udk w'g½HkNyD;vQif b0ifpdwfodkY jyefa&mufjcif;

[k em;vnfEdkifayonf/ b0ifpdwfonf b0&onfESifhjzpfwnfaeNyD;aom pdwfjzpfí b0ifpdwf

onfvnf; tAsmuwpdwfyifjzpfonf[k em;vnf Ekdifayonf/ b0ifpdwfonf tAsmuwjzpfvQif

b0ifpdwf\ trnfuGJrsm;jzpfaom y#doaËpdwfESifh pkwdpdwfwdkYonfvnf; tAsmuw pdwfrsm;

yifjzpf& ayvdrfhrnf/ y#doaËpdwfESifh pkwdpdwfrsm;onf b0ifpdwfudkyif umvtvdkuf ay;xm;aom

trnfuGJrsm;jzpfonf/
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xdkodkYjzifh OD;aESmuftwGif; jzpfpOfrsm;wGif tAsmuwpdwfrsm;onf jzpfay:vsuf&Sdonf/

aZm AP rSvGJí usef AP rsm;jzpfonfh twDwb0if? b0*Fpve? b0*Fkyapö'? orÜ#dpädKif;?

oEÅD&P? 0ka|m? w'g½Hk? b0if wdkYonf tAsmuw AP rsm;jzpfonf[k em;vnfEdkifonf/

tm½Hkopf0ifwdkif; 0ifwdkif;? zójzpfwdkif; jzpfwdkif; xdktAsmuwm"r®mrsm; jzpfay:onf/ a&SUa&SUu

tAsmuwm "r®mwd k Yonf aemufaemufwGif jzpfvmaom tAsmuwm"r®m wd k Yud k

txl;rSDwnfae&\/ tAsmuwm "r®mwdkYonf vQyfppfpD;qif;jcif;rsm; jzpfí odjcif;w&m;rygbJ

obm0"r®oabmw&m;twdkif; vQyfppfobm0 twdkif;jzpfysufaeMuayonf/ odkY&mwGif

xd ktAsmuwm"r®mrsm;aMumif h ukok dvfuHtopfrsm; jzpfoGm;Muonfvnf;& S dovdk

tukokdvfuHrsm;vnf; jzpfoGm;Muonfudk awYG&ayonf/ þodkYjzifh 4if;wdkYaMumifh ukodkvf?

tukodkvf rsm;jzpfukefMuonfudkyif xdk tAsmuwm"r®mrsm;u odEdkifjcif;r&Sd/ obm0 "r®

pdwåed,mroabmw&m;twdkif;yif tm½Hk0ifavwdkif; tAsmuwm"r®m rsm;jzpfay:ae\/

tm½Hkr0ifvQif b0ifpdwfonf wpfckwnf;aum tAsmuwm "r®mtjzpf&Sdae\/ pkwdpdwfusvQif

þwpfckwnf;aom tAsmuwm"r®m yifvQif csKyfNidrf;um b0wpfckjywf\/ xdkYaMumifh

aemufaemuf tAsmuwm "r®m onf a&SUa&SUtAsmuwm "r®mjzpfjcif;ay:wGif txl;rSDwnfjcif;udk

yk&drm yk&drm tAsmuwm"r®m? ypdärmeH ypädrmeH tAsmuwmeH "r®meH? Oyedó, ypöa,e

ypöa,m[kvnf;aumif;? aemufaemufukodkvfrsm;onf a&SUa&SU tAsmuwmrsm;tay:twGif

txl;rSDwnfjcif;udk  yk&drm yk&drm tAsmuwm "r®m? ypdärmeH ypädrmeH ukovmeH "r®meH? Oyedó,

ypöa,e ypöa,m [lí vnf;aumif;? aemufaemufjzpfaom tukovm"r®rsm;onf

a&SUa&SUjzpfaom tAsmuwm "r®mrsm;ay:wGif rlwnfjcif;udk yk&drm yk&drm tAsmuwm"r®m?

ypdärmeH ypädrmeH tukovmeH "r®meH? Oyedó, ypöa,e ypöa,m[lí vnf;aumif;?

Oyedó,ypönf;tjzpf a[mMum;awmfrlcJhygayonf/

OwkabmZerÜd? Oyedó, ypöa,e ypöa,m

Owk[kqdktyfaom ywf0ef;usifonf cËmudk,fwGif; pdwfESifh½kyfwdkY\ obm0jzpfpOfrsm;udk

txl;tm;jzifhaus;Zl;jyKonf[k em;vnfEdkifonf/ xdkYaMumifh rnfonfhtvkyfudk vkyfonfjzpfap

owdy|mefvkyfief;vkyf&mwGifjzpfap oifhwifhavsmufywfaom ywf0ef;usifudk a&G;cs,f&ef

vdkonf/ ywf0ef;usifaMumifh ukodkvf? tukodkvf? tAsmuw uHrsm; jzpfay:Edkifonfudkvnf;

owdjyK&efvdkonf/ rdrdvdkcsifawmifhwtyfaom tAsmuwuHudk jzpfay:ap&efMudK;yrf;&mwGif

vnf;aumif;? rdrdvdkcsifawmifhwtyfaom ukodkvfuHudk jzpfay:ap&ef MudK;yrf;&mwGifvnf;aumif;

ywf0ef;usifonf vGefpGmta&;BuD;aom tcsuftjzpfxnfhoGif;pOf;pm;a&G;cs,f&ef vdkonf[k
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em;vnfEdkifonf/ vdkvm;awmifhwtyfaom edAÁmefodkY rsufarSmufjyKEdkifapa&;BudK;yrf;rIwGif Owk

ywf0ef;usifonf txl;ta&;BuD;vSayonf[k em;vnfEdkifonf/

yk*¾avmyd Oyedó, ypöa,eypöa,m

rnfonfhtvkyfudkvkyf&mwGifjzpfap? edAÁmefodkY rsufarSmufjyKEdkif&ef BudK;yrf;&mwGif jzpfap

rdrdESifhqufpyf&m ywf0ef;usif&Sd yk*d¾Kvfrsm;\ tcef;u@onfvnf; txl;ta&;BuD;vSayonf[k

em;vnfEdkifonf/ rdrdteD;ywf0ef;usif&Sd yk*d¾Kvfrsm;\ vTrf;rdk;aus;Zl;jyKrIonf aumif;onfh

tiftm;vnf;jzpfEkdifovdk raumif;onfh tiftm;vnf; jzpfEdkifonf/ odkYjzpfí owdy|mef

vkyfief;BudK;yrf;aqmif&Guf&mü rdrdESifheD;pyf&m ywf0ef;usif&Sd yk*d¾Kvfrsm;\ aus;Zl;jyKEdkifyHkudk

aumif;pGmowdjyK&effvdkonf[k em;vnfEdkifonf/

aoemoerÜd Oyedóo, ypöa,e ypöa,m

rnfonfhtvkyfudkvkyfonfjzpfap? edAÁmefodkY rsufarSmufjyKEdkif&ef BudK;yrf;&mwGifjzpfap

rdrdaexdkif&mae&m? tvkyfvkyf&mae&m|me\ tcef;u@onf txl;ta&;BuD;vSayonf[k

em;vnfEdkifonf/ xdkae&mXmeESifh vlyk*d¾Kvfrsm;onf twdwfumvwGif yHk&dyfEG,frsm;jzpfcJhonf

jzpfí xdkae&m|meodkYa&mufwdkif; xdkyk*d¾Kvfrsm;ESifh jyefvnfawGYqHkwdkif; 4if;ae&mXmersm;wGif

4if;yk*d¾KvfwdkYESifh twlwuGjyKcJhMuaom twdwftm½Hkrsm;onf ypöKyÜefvkyfief;tay:wGif vma&muf

aESmuf,Sufpdk;rdk;jcif;jzpfvdrfhrnf[k em;vnfEdkifonf/ xdkYaMumifh xdkaESmifh,Sufpdk;rdk;jcif;rsm;rS

uif;a0;ap&ef rdrdvkyfudkifrnfh ypöKyÜefvkyfief;ESifh oifhwifhavsmufywfaom ae&m|meudkom

a&G;cs,f&efjzpfonf[k em;vnfEdkifonf/

yka&Zmwypöa,mwd

yka&Zmwypönf;onf a&SUujzpfESifhNyD; aus;Zl;jyKjcif;udk qdkvkdonf/ rsufpd? em;? ESmacgif;?

vQm? udk,fwdkYonf a&SUujzpfESifhum aemufrSjzpfvmaom raem0dnmPfpdwf (5)ckudkvnf;aumif;?

4if;wdkYESifh ,SOfwGJí jzpfay:vsuf&Sd aom "mwkjzpfpOfrsm;udkvnf;aumif; jzpfay:aponf[k

qdkvdkonf/

xdkYtjyif ½lyg½Hk? o'́g½Hk? *Ëm½Hk? &om½Hk? azmXAÁm½Hkponfh tm,we ig;yg;wdkYonfvnf;

a&SUujzpfESif híom aemufvdkufumjzpf&aom pu©K0dnmPf pdwf? aomw0dnmPfpdwf?

Cme0dnmPfpdwf? Zd0Sm0dnmPfpdwf? um,0dnmPfpdwf wdkYonf qufíjzpfay:&onf[k

qdkvdkonf/
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½lyg,weH? o'́g,weH? *E¨m,weH? &om,weH? azmXAÁm,weH raem"mwk,?

wHorÜ,kwåwumeOö "r®meH yka&Zmwypöa,e ypöa,m[k qdk&mwGif raem"mwk,m[k

qdktyfaom orÜ#dpädKif;jzpfjcif;udk jzpfapaom "mwkajymif;vJrIjzpfpOfrsm;onf ½lyg,weH

tp&Sdonfh tm½Hkig;yg;wdkYa&SUrS OD;pGm jzpfaeESifhjcif;aMumifhom jzpf&onf[k qdkvdkem;vnfEkdifonf/

,H½lyH edóm, tMuifpdwf\rSDwnf&m 0w¦Kjzpfaom Neuron wGif raem"mwkp

orÜ#dpädKif;vufcHpdwf jzpfay:aponfh "mwkajymif;vJrIrsm;ESifh oEÅD&Ppdwf jzpfpOfrsm; jzpfay:aponfh

"mwkajymif;vJrIrsm;? raem0dnmP "mwkp wdkYonf 0wåEdÅ jzpfMuukef\[k em;vnfEdkifonf/

wH½lyH xdkpdwfrSDwnf&m ½kyf0w¦Kjzpfaom Neuron wGif raem"mwk,mp orÜ#dpädKif;pdwf

jzpfay:aponfh "mwkajymif;vJrIrsm;onf jzpfay:\/ jzpfay:&mwGif Neuron onf OD;pGm

jzpfay:xm;jcif;aMumifhom xdkraem"mwkjzpfpOf (orÜ#dpädKif;pdwf)rsm; jzpf&jcif;jzpfonf[k

em;vnfEdkifonf/

raem0dnmP"mwk,mac: oEÅD&PjzpfpOfwGifMunfhvQif Hippocampus yg0if

aerIaMumifh Hippocampus onf 0ifa&mufvmaom tm½Hkopfrsm;udk NDA tjzpf

rSwfwrf;wifonf/ þodkYrSwfwrf;wif&if; Dorsolateral PFC odkY Duplicate aumfyDay;ydkYonf/

xdkYaMumifh oEÅD&Pvkyfief; "mwkjzpfpOfrsm;wGif txl;ojzifh Neuron t&ifOD;pGmjzpfaom

jzpfpOfwGif a&SUujzpfESifh NyD;aom Neuron NDA rsm;wGif oEÅD&P "mwkjzpfpOfrsm; jzpfjcif;&SdouJhodkY

oEÅD&PjzpfpOfwGif Hippocampus wGif NDA topfrsm;zGJYpnf;&mwGif "mwkjzpfpOfrsm;aMumifh

Neuron topfrsm; jzpfay:vmonfvnf; &Sd\/ xdkYaMumifh pdwf\rSDwnf&m0w¦Kjzpfaom Neuron

onf wpforwfwnf; tjrJwrf;OD;pGm a&SUrSjzpfESifhum qdkif&moEÅD&P "mwkjzpfpOfrsm;

(raem0dnmP"mwkjzpfpOf) udk jzpfae tjrJr[kwf wpfcgwpf&HwGif (Hippocampus wGif NDA

rsm; zGJYpnf;aom tcg) raem0dnmP"mwkjzpfpOfaMumifh pdwfrSDwnf&m0w¦K Neuron rsm;onf

a&SUrSOD;pGm jzpfESifhjcif;r&Sdonfudk em;vnfEdkifonf/ a&SUrSOD;pGmrjzpfjcif;onf aemufrSjzpfjcif;yif

jzpfí tESpfcsKyfvQif oEÅD&PjzpfpOfjzpfaom raem0dnmP jzpfpOfwGif Neuron onf

a&SUrSjzpfESifhaom oEÅD&P raem0dnmP"mwk jzpfpOfudk aus;Zl;jyK jzpfay:apEdkifonfvnf;

&SdouJhodkY wpfcgwpf&HwGif Neuron onf raem0dnmP"mwkjzpfpOfudk a&SUOD;pGmjzpfESifhjcif;

rjzpfonfvnf; &Sdonf[k a[mMum;awmfrlcJhonfudk

raem0dnmP"mwk,m? wHorÜ,kwÅumeOö "r®meH? udOödumav yka&Zmw ypöa,e

ypöa,m? udOödumav eyka&Zmwypöa,e ypöa,m[k a[mMum;awmfrlcJhygayonf/
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ypämZmw ypöa,mwd

ypämZmwm pdwåapwodum"r®m? yka&Zmwó £ró um,ó ypämZmw ypöa,e ypöa,m/

b0opfwpfckjzpfwnfp  y#doaËpdwfjzpfonfh w'*FvGefonfESifh rdcif0rf;twGif;&Sd

ywf0ef;usifu pwiftusdK;oufa&mufawmh\/ rdESifhb wdkYxHrS c½dkrkdZkef; (Chromosome) (23)

ckpDonf rdcif\om;O>yeftwGif;wGif awGYqHkum aygif;pnf;Muí c½dkrdkZkef; (46)ck jzpfay:vmonfh

w'*Fonf y#doaË jzpfay:jcif;jzpfonf/ xdktcsdef c½dkrdkZkef; (46)ckjzpfonfhtcsdefwGif Pro

Nucleus ESpfvHk;aygif;pnf;jcif;rSonf Zygote ac: b0opfwpfck jzpfay:&mwGif vnf;aumif;?

Zygote \ Cytosol wGif;&Sd Na+, K+ rsm;\ vQyfppfjzpfwnfrIonf y#doaËpdwfyifjzpfonf[k

em;vnfEdkifonf/ b0opf um,½kyfjzpfaom c½dkrdkZkef; (46)ckonf y#doaËpdwf[k em;vnf

Ekdifaom Zygote \ RMP ESifh wpfNydKifeufjzpfay:onf/ xdkcPvGefonfESifh Zygote \ Cytosol

twGif;&Sd "mwk Na+, K+ wdkY\ ajymif;vJrI pwifjzpfay:onf/

c½dkrdkZkef; (46)ck zJGYpnf;jzpfay:onfh w'*Fudk y#doaËpdwf\ yxr Oyg'f[k em;vnfEdkifNyD;

y#doaËpdwf\ |DrSpí Zygote \ ywf0ef;usiftusdK; oufa&mufrIaMumifh ajymif;vJjzpfay:

vmaom Protein Synthesis aMumifh jzpfvmaom Protein rsm;udk OwkZ½kyf[k em;vnfEdkifonf/

OwkZ½kyfrsm;onf y#doaËpdwf\ |DumvrSpí jzpfay:onf[k em;vnfEdkifonf/ cËmZD0

jzpfpOfrsm;wGif Protein xkwfvkyfrIonf y#doaËpdwfjzpfonfh w'*FtvGefwGif pwif jzpfay:onf/

xdkodkYaom Protein Synthesis onf Zygote Nucleus \ tyltcsdef? "mwkywf0ef;usifwdkYwGif

rSDwnfum jzpfay:jcif;jzpfí OwkaMumifh jzpfaom Protein rsm;[kqdkvQif rrSm;Edkif/ xdkYaMumifh

y#doaËpdwf\ |DumvrS pwifxkwfvkyfaom Protein rsm;udk OwkZ½kyfrsm;[k em;vnfEdkifayonf/

y#doaËpdwf[k ynwfwifac:a0:aompdwfonf 4if;\ bifcP vGefaom trnf

tm;jzifh csKyfNidrf;NyD; b0ifpdwf RMP tjzpf qufvuf&Sdae\/ y#doaËpdwf csKyfNidrf;onf[k

qdk&mwGif cËmZD0jzpfpOfwGif Chromosome (46) ck rjzpfrDESifh jzpfqJ? jzpfNyD; tcsdefrsm;wGif

Chromosome rsm;\ ywf0ef;usif&Sd "mwkajymif;vJyHkrsm; wnfNidrfaeonfr[kwfbJ tjrJajymif;vJ

aejcif;jzpfonfh Chromosome (46)ck jzpfay:NyD;onfhcPwGif xdk Chromosome rsm;\

"mwkywf0ef;usifonf ajymif;vJrIr&SdawmhbJ pwifwnfNidrfvm\/ xdkpwifwnfNidrfonfhumv\

tprSpí b0ifpdwf[k em;vnfEdkifonf/ Chromosome (46)ck jzpfay:aeaom y#doaËumv

onf ½IyfaxG;aom Chromosome (23)ckcsif; aygif;pnf;rIrsm;aMumifh 4if;wdkY\ywf0ef;usif&Sd
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"mwkyg0ifrI vQyfppfyrmPrsm;aMumifh ajymif;vJaeMu\/ (46)cktjzpf zGJYpnf;jzpfay:NyD;onfh

cPwGif "mwkywf0ef;usifonf twefi,fwnfNidrfvm\/ xdkumvwGif b0ifpdwf RMP

pwifonf/ xdkYaMumifh b0ifpdwf RMP onf yxrb0if\ Oyg'ftjzpf pwifonf/ xdkumvwGif

Nucleus twGif;&Sd DNA \ Gene rsm;onf Protein Synthesis pwifvkyfudkifaeNyDjzpfonf/

RMP pwifjzpfay:onfhtcsdefrSpí xGufay:vmaom ½kyf (Protein)rsm;udk pdwåZ ½kyf[k

em;vnfEdkifonf/ pdwåZ½kyfac: pdwfaMumifhjzpfaom ½kyfrsm;onf Protein rsm;tjzpf pwif

xGufay:vmonf/ þumvwGif pdwf RMP &Sdonf/ odkYaomf cHpm;rIrusefcJh/ cHpm;rIrusefcJh&

jcif;rSm qdkif&myk*d¾Kvf\ b0tpxdktcgwGif NDA zGJYpnf;yHkjzpfonfh Neuron rsm;rjzpfao;í

jzpfonf/ Zygote onf Neuron r[kwfaomfvnf; b0opf\ um,0w¦Kjzpfonf/ b0opf\

um,0w¦K wGif b0ifpdwfpwifjzpfay:onf/ xdkYaMumifh pdwåZ½kyfonf yxrOD;qHk; wnfNidrf

"mwkywf0ef;usifjzpfonfh b0ifpdwf\ yxr Oyg'fwGif pwifjzpfay:\/

xdkodkYjzpfay:aom pdwåZ½kyfrsm; (Protein) rsm;onf trsdK;pHkvmonfh tcg Zygote wGif

Nucleus onf wpfvHk;rSESpfvHk;odkYyGm;\/ (2) vHk;rS (4) vHk;odkY yGm;\/ (4) vHk;rS (8) vHk;odkYyGm;\/

yGm;wdkif;yGm;wdkif; (46)ckaom Chromosome ESifh 4if;\"mwkywf0ef;usif Zygote wdkYygjzpfay:\/

½kyfaMumifhjzpfaom pdwfrsm;jzpfonf/

wpfzef vl\ zGJYpnf;yHkjynfhpHkí tm½Hkrsm;udk vufcHvmMuaomtcg a&SUuwifjyESifhNyD;aom

½kyfrsm;aMumifh pdwfESifh apwodufrsm; qufíjzpf ay:\/ xdkpdwfESifh apwodufrsm;aMumifh

½kyfjzpfay:jcif;udk cËmZD0aA' jzpfpOfwGif awGY&aom Oyrmonf pdwf[kem;vnfEdkifaom AP

jzpfay:onfh tcg Neuron wGif Synaptic Connection topfrsm; jzpfay:vmonfudk

awGY&onf/ jynfhpHkaom cËmum,wpfcktjzpfodkY a&muf&SdBuD;jyif;jcif;onf pdwfESifhrqdkif/

uvmyfpnf;rsm;&Sd DNA \ Protein Synthesis aMumifhjzpf\/ tm[m&ESifh OwkaMumifhjzpf\/

uHaMumifhjzpf\/ pdwfaMumifhjzpfaom½kyfwGif ESpfrsdK;cGJíMunfhvQif pdwfaysmf pdwfqdk;jcif;?

pdwfvIyf&Sm;jcif;rsm;aMumifh jzpfay: vmaom rsufESmta&jym;atmufMuGufom;rsm;\ vIyf&Sm;rI

aMumifh ajymif;vJaom um,0dnwf½kyfonfvnf;aumif;? 0pD0dnwf½kyfonfvnf;aumif;

4if;wdkYudk jyifyA[d'̈½kyf[kac:vQif tm½Hkwpfck0ifvmwdkif; topftopf zGJYpnf;jzpfay:aom

Synaptic Connection rsm;onf OD;aESmufzGJYpnf;NyD;csdefrS pí aoqHk;csdeftxd um,twGif;

jzpfay:aeaom vlrodonfh ½kyftopfrsm; jzpfonf/ xdk½kyftopfrsm;onf tm½Hkr0ifvQifrjzpf/

tm½Hk0ifí AP jzpfvQif pdwfjzpfvQif Synaptic Connection rsm;jzpfNyD/ Synaptic Connection
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rsm;onf pdwfaMumifh AP aMumifh? tm½HkaMumifhjzpfaom ]]ypämZmwm pdwåapwodum "r®m}}

yifjzpfonfudk cE¨mZD0jzpfpOfwGif awGY&onf/ odkYjzpfí xif&Sm;pGm em;vnfEdkifonfrSm

tm½HkopfaMumifhjzpfaom pdwf? apwodufwdkYonf OD;aESmuf twGif; a&SUa&SUu r&SdcJhaom ½kyftopf

jzpfonfh Synaptic Connection topf ½kyfrsm;udkjzpfapjcif;jzpf\/ aemufrSjzpfay:aom pdwf?

apwodufwdkYonf cËm½kyfum,udk aemufrSjzpfjcif;jzifh ,cifur&Sdao;aom ½kyftopf

(Synaptic Branch) rsm;udk jzpfay:aponf[k em;vnfEdkifonf/ xdkYaMumifh ypämZmwm

pdwåapwodum "r®m? yka&Zmwó £ró um,ó ypämZmw ypöa,e ypöa,mudk em;vnf

MunfndK&ayonf/

tmao0e ypöa,mwd

a&SUa&SUu tzefwvJvJ jzpfcJhaom ukovm"r®m? ukokdvfjyKrIwdkYonf aemufaemufwGif

ukokdvfuHrsm; xyfrHjzpfap&ef tzefwvJvJjzpfjcif;jzifh ,cifu rjzpf? r&Sdzl;cJhao;aom

ukodkvfuHtopfrsm;udk jzpfay:aponf[k em;vnfEdkifonf/ xdkenf;wlpGm a&SUa&SUu

tzefwvJvJjzpfcJhaom? jyKcJhaom tukovm"r®m raumif;rItukodkvfjyKrIwdkYonfvnf;

aemufaemifwGif tvm;wl tukodkvfrsm; xyfrHjzpfay:ap&ef tzefwvJvJjzpfjcif;udk taMumif;

jyKí jzpfay:apEkdifonf/ xdkYtxl a&SUa&SUu tzefwvJvJjyKcJhaom Mud,m Asmuwm[kqdktyfaom

bk&m;? &[EÅm yk*d¾KvfwdkY\ oEÅmefwGifomjzpfay: aom ukodkvftukodkvfESpfrsdK;pvHk;udkrjzpfap

awmhaom Mud,mAsmuwm"r®m oabmrsm;onf aemufaemifwGif Mud,mAsmuwmuHrsm; xyfrHí

yGm;rsm;ap&ef tmao0e tzefzeftxyfxyf jzpfjcif;jyKjcif;tm;jzifh jzpfay;apEdkifonf[k

em;vnf&onf/ ukodkvfjyKjcif;rsm; qufumqufum jyKaevQif qdkif&myk*d¾Kvfonf ukodkvf

jyKjcif;rsm; qufjyKrdae&ef&SdNyD; tukodkvfjyKjcif;udk tzefzef jyKjcif;onf tukodkvf topfrsm;udk

xyfjyKrd&efom&Sdayrnf[k em;vnfEdkifonf/

cE¨mZD0aA'jzpfpOfwGif OD;aESmuftwGif;wGif rSwfÓPf (2)rsdK; owfrSwfxm;\/

a&wdkrSwfÓPfESifha&&SnfrSwfÓPfwdkYjzpfonf/ a&&Snf rSwfÓPfwGif (2)rsdK;xyfcGJonf/ (1)

Explicit rSwfÓPf ESifh (2) Implicit rSwfÓPf wdkYjzpfonf/ 0ifa&mufvmaom tm½Hkopfonf

tqifhqifh jzwfoef; um Hippocampus okdYvnf;a&muf\/ Hippocampus wGif xdktm½Hkopfudk

udk,fpm;jyKonfh NDA zGJYpnf;jzpfay:onf/ wpfNydKifeufrSmyif xdktm½HkESifh qdkif&m Cortex wGifvnf;

NDA zG J Ypnf;y H k r dwåLjzp fay:onf/ xd ktm½H kopfonf tvGeftiftm;aumif;aom

twdr[EÅm½Hkjzpfonfh tm½HkrsdK;jzpfcJhonfhwdkifatmif 4if;tm½Hkonf Hippocampus ESifh qdkif&m
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Cortex rsm; toD;oD;wGif Short Decay Period NDA (SDP NDA) rsm;tjzpfom rSwfwrf;wif

xm;jcif;cH&onf/ ,ckuJhodkY rSwfwrf;wifxm;jcif;onf a&wdkrSwfÓPfr[kwf/ a&&SnfrSwfÓPf

wGif rSwfyHkwifjcif;omjzpfonf/ a&&SnfrSwfÓPf\ Explicit Memory wGif rSwfwrf;wif

xm;jcif;jzpfonf/ Explicit Memory wGif odrf;xm;aom tawGYtMuHK NDA rsm;udk jyefvnf&,l

owd&vdkvQif jyefpdwful;awG;awmrS &,l Edkifonf/ aemufxyftm½HkopfwpfckESifh qufpyf

awG;awmvdkufvQif Hippocampus wGif AP jzpfum Hippocampus u xdktm½Hka[mif;udk

jyefí &,lay;um owd&aponf/ tawG;jzpfay:wdkif; Hippocampus wGif AP jzpfonf/

"r®m½Hkpdwful;tawG;rSeforQonf Hippocampus wGif jzpfay:onf[k qdkEdkifonf/

þodkY Explicit Memory wGif odrf;xm;aom tawGYtMuHKtm½Hkrsm;udk xyfumxyfum

MuHKawGYvkyfudkifjyKrlygu Hippocampus onf qkdif&m Cortex rsm;ESif hygqufoG,fum

pkefcsnfqefcsnfjzifh AP jzpfay:Muonf/ Hippocampus &Sd xdktm½Hka[mif; NDA ESifh qdkif&m

Cortex &Sd xdktm½Hk\ NDA wdkY Mum;wGif AP rsm; tjyeftvSefjzpfay:onf/ wpfcgjzpfay:wdkif;

Hippocampus wGif &Sdaom NDA onf tm;aysmhvmum qkdif&m Cortex wGif&Sdaom NDA u

tm;aumif;vmonf/ þodkYtm;jzifh tm½Hkwpfckudk jyKzefrsm;vmonfhtcg Hippocampus &Sd

NDA onf aMuGusysufpD;oGm;NyD; xdktm½Hk\ NDA onf qdkif&m Cortex wGif awmifhwif;MuHUcdkifpGm

zGJYpnf;jzpfay:vm\/ tm½Hkonf tjriftm½Hk jrifuGif;? tMum;tm½HktoH? teHY? t&om?

txdtawGYvIyf&Sm;rItm;vHk; jzpfEdkifonf/ Oyrm aeYpOfy|mef;&Gwfaom yk*d¾Kvf\ OD;aESmufwGif;

y|mef; w&m;awmfudk &Gwfzwfonfhtm;rsm;onf a&&SnfrSwfÓPf\ Hippocampus

wGifr&SdawmhbJ xdkyk*d¾Kvf\ Auditory Cortex wGifomodrf;xm;onf/ þodkY MuHUcdkiftm;aumif;pGm

odrf;xm;onfudk Implicit Memory wGif rSwfwrf; wifonf[kac:onf/ Implicit Memory

wGif a&muf&Sdvmaom tm½Hkrsm;udk jyefvnf&,lowd& &GwfqdkvdkvQif Implicit Memory wGif

odrf;xm;aom tm½Hk rsm;uJhokdY wpfvHk;csif;pOf;pm;rS jyefíowd&onfr[kwf/ pí&Gwfqdkvdkufonf

ESifh vG,fulpGm owd&um qufíqufí &GwfqdkEkdifvmayonf/ pOf;pm;rS ay:aom tm½Hkonf

Explicit wGif&SdNyD; ydkrdkvG,fulpGm &,lowd&Edkifaom tm½Hkrsm;onf Implicit wGif&Sdonf/ tmao0e

tzefzeftxyfxyf? xyfwvJvJ jyKxm;aom tm½Hkrsm;? vIyf&Sm;rIrsm;? tjyKtrlrsm;tm;vHk;onf

vG,fulpGm tvdktavsmufxGufvmum 4if;wdkYjyKaeMutwdkif; jyKrlonf/ aq;vdyf aomufaeus

yk*d¾Kvfonf tcsdefa&mufvQif txl;taxGpOf;pm;rae&bJ aq;vdyfbl;rS aq;vdyfudkqGJxkwf?

rD;jcpfjcpfum aomufzGmawmhonf/ aomufcsifí raomufcsifí qufaomufaeusjzpfí

Implicit Memory \ aus;Zl;jzifh jyKrlaeustwdkif; jyKrlaponf/  aeYwdkif;pufbD;pD;í tdrfjyefaom

yk*d¾Kvf wpfOD;onf pufbD;pD;onfh tjyKtrlonf Implicit Memory wGif&Sdonf/ tdrf
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jyefcsdefa&mufvQif xdkyk*d¾Kvfonf txl;pOf;pm;p&mrvdkbJ pufbD;&Sd&modkY oGm;í jyKaeustjyKtrl

rsm;twdkif; jyKjrJjyKvdk\/ Implicit Memory wGif tzefzef txyfxyfjyKvkyfaeus tm½Hkrsm;

tm;vHk;udk odrf;xm;um xdktm½Hkrsm;onf tvm;wltm½Hkrsm; jyK&mwGif aumif;pGmtaxmuf

tyHhjyKonf/

t&uf rl;,pfaq;0g;oHk;pG Jí Doparmine xGuf&SdrI jrifhwufvmaomaMumifh

rl;,pfaq;0g;aomufoHk;jcif;udk pGJvrf;jcif; (Additiveness) onf Implicit rSwfÓPfESifh rqdkifacs/

4if; pGJvrf;aomtjyKtrlonf Dopamine yrmPydkvdkíomjzpfonfudk owdjyK&efvdkonf/

Implicit rSwfÓPfwGif odrf;xm;aom tzefzefjyKxm;onfh tm½Hkrsm;onf tcsdefwefvQif

vG,fulpGm jyefíjyKrlEdkifonf/

t&ufESifhrl;,pfaq;0g; aomufoHk;onfhtcg cËmudk,fwGif; Dopamine yrmPonf

omrefxuf tqaygif;rsm;pGm jrifhwufvm\/ xdkyrmP udk qdkif&m NDA zGJYpnf;yHkwGif yg0ifí

rSwfwrf;wifxm;onf/ 4if;onf twdwftm½Hkwpfckjzpfvmonf/ aomufpm;aeus tcsdefodkY

a&mufvQif cËmudk,fonf &NyD;om; Dopamine yrmPudk jyefívdkcsifawmifhwvmonf/

4if;onf pdwfr[kwfaom ½kyfydkif;qdkif&m awmifhwvdkvm;rIjzpfvmonf/ xdkYaMumifh qufíqufí

aomufpm;jzpfvmonf/

Dopamine yrmPrsm;aom AP jzpfpOfrsm;aMumifh vQyfppf"mwfvdkuf cH&rIwGif

&&Sdvmaom a0'emcHpm;rIonf odrfarGYonfh a0'emjzpfí xdk a0'emudkyif ESpfoufvm\/

xdka0'em cHpm;rIonf qdkif&mrSwfÓPfwGif NDA tjzpf&Sdaeum Circadian Cycle wGifrlvu

xdka0'emudk&&Sdap&ef jyKrl xm;onfhtcsdefodkY a&mufvQif 4if;jyKrlcJhonfh ywf0ef;usifodkY

jyefa&mufvQif vnf;aumif;? xdk NDA rsm;onf Hippocampus rSwpfqifh Amygdala wGif AP

jzpfaponf/ þ Amygdala AP jzpfpOfudk aomufpm;jcif;tjyKtrludk jyKcJhonfh ae&m? ywf0ef;usif?

tjriftm½Hktygt0if qdkif&m tMum;? teHYponfh tm½Hkrsm;u aphaqmfíjzpfaponf/ xdkYaMumifh

xkdywf0ef;usiftm½Hka[mif;rsm; &Sdaeoa&GU Dopamine awmifhwrI ydkíxif&Sm;rnf/ tu,fí

ywf0ef;usif ajymif;ygu awmifhwrIavsmhenf;rnf/ ywf0ef;usifa[mif;wGif usifvnfí

tm½Hka[mif;rsm;\ pdk;rdk;rIaMumifh xyfíxyfí jyKrlaomufpm;avav ydkí ydkí aomufpm;&ef

tm;aumif;avavjzpfvmjcif;onf ]]yk&drm yk&drm tukovm"r®m? ypädrmeH ypädrmeH tukovmeH

"r®meH tmao0e ypöa,e ypöa,m}} jzpfjcif;yifjzpfonf/

xdkYaMumifh tzefzef txyfxyfjyKxm;aom ukodkvfuHrsm;onf aemufxyfukodkvfuH

topfjyK&mwGif vG,fulap&ef taxmuftyHhay;onf/ 0dyóem½IrSwfaom yk*d¾KvfwpfOD;onf
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4if;\ pdwftrSwfudk tzefzefrSwfusifh jyKygu 4if;rSwfaom tjyKtrltm½Hk "r®m½Hkonf Implicit

rSwfÓPfwGif a&muf&Sdum rSwfyHkrSwfenf;? pdwform"d yrmPrsm;tm;vHk;udk udk,fpm;jyKonfh

NDA zGJYpnf;jzpfxGef;onf/ xdk Implicit rSwfÓPfwGif zGJYpnf;jzpfay:xm;NyD; aom tm;aumif;pGm

tzefzeftxyfxyf trSwfpdyfpdyfrSwfxm;aom tjyK trltavhtusifhonf aemufwpfMudrf

w&m;xdkif&mwGif vG,fulpGm rSwfEdkifvmaponfjzpfí 0dyóemÓPfrsm; wdk;wufvmap&ef

tmao0ejyKí tzefzef txyfxyfavhusifhum trSwfjyKorm"d&,l&efvdkonfudk awGY&onf/

0dyóemvkyfief;udk aeYpOfrSefrSefjyKaeaom yk*d¾Kvfonf Implicit rSwfÓPf\ taxmuftyHhjzifh

c&D;a&mufayvdrfhrnf/ odkYwnf;r[kwf aeYpOf tukodkvf jyKolonfvnf; Implicit rSwfÓPf

axmufyHhrIjzifh tukodkvfvkyfief;udk ydkíydkí jyKvG,fvmapvdrfhrnf[k OD;aESmufZD0aA'wGif

jrifawGY&ayonf/

tmao0e tzefzef txyfxyfjyKjcif;onf Implicit rSwfÓPfwGif NDA cdkifrmpGmjzpfay:

apNyD; 4if; NDA wdkYonf vGefpGmawmifhwif;cdkifrmaom aMumifh 4if;wdkY\ AP Frequency onf

High Frequency rsm;jzpfMuí qdkif&m AP wdkYonf ukodkvf AP rsm;jzpfygu High Frequency

ukodkvf AP rsm;onf qdkif&myk*d¾Kvf\ 0ka|mjzpfpOfwGif 0ifa&mufBuD;pdk;um tif;tm;jyvTrf;rdk;jcif;

jzifh Resultant AP udk 4if;wdk Y\tvdktwdkif;jzpfaponf/ xdkYaMumifh ukokdvfrsm; udk

tzefzeftxyfxyfjyKjcif;jzifh ukodkvfuH NDA \ Frequency jrifhaeap&ef vdk\/ tu,fí

tukodkvftjyKtrlrsm; tzefzefjyKaeí tukodkvf AP Frequency jrifhrm;aeygu tzefzef

jyKxm;aom tukokdkvf Frequency rsm;\ jrifhrm;rIaMumifh ukodkvftjyKtrlrsm; jzpfvmzG,f&m

taMumif;vHk;0 r&Sdacs/ xkdYaMumifh tzefzefjyKxm;aom a&SUa&SUu ukodkvfonf aemufaemuf

ukokdvf udkomjzpfap&ef aus;Zl;jyKaxmufyHhonf/ tzefzefjyKxm;aom a&SUa&SUu tukodkvfonf

aemufaemufwGif tukodkvfomjzpfap&ef aus;Zl;jyKonf/ tzefzefjyKxm;aom Mud,mAsmuw

wdkYonf aemufaemufwGifvnf; Mud,m Asmuwjzpfap&ef aus;Zl;jyKonfudk awGY&ayonf/

ur®ypöa,mwd

þodkYtzefzef txyfxyf jyKaeonfhtjyKtrl jyKvkyf&mwGif yg0if onfh cËmudk,ftpdwf

tydkif;rsm;udk vIyf&Sm;&mwGif yg0ifaom uvmyfpnf;rsm;tm;vHk;\ NDA rsm;ESifh 4if;qdkif&m

Gene rsm;tm;vHk;onf xdktjyKtrludk vkyf&mwGif yg0ifrnfh uvmyfpnf;rsm;udk xkwfvkyf&ef

Transcription jzpfay: onf/ tzefzeftxyfxyf rjyKrlaom tjyKtrltm;vHk;twGuf
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vdktyfEdkifonfh uvmyfpnf;odkYr[kwf rsm;pGmroHk;aom uvmyfpnf;rsm;\ Transcription onf

e*dk DNA yg Transcription om rajymif;vJbJ &Sdae\/ ypöKyÜefb0wGif topfxyfrHjyKvkyfaom

xyfumxyfumjyKonfh tjyKtrlwGuf vdktyfaom NDA ac: Gene Active jzpfrIonf

ydkíxif&Sm;vmum xdktjyKtrludk taxmuftyHhay;ae\/

Chromosome

Chromosome onf uvmyfpnf;twGif;wGif&Sdonf/ vl\ uvmyfpnf;wpfckwGif

Chromosome (46)ckygonf/ Chromosome onf DNA rsm;udk &pfízGJYpnf;xm;onf/

Chromosome udk jzefYvdkufvQif DNA MudK;rQifrsm; xGufvmonf/ DNA udk ab;vdkif;ESpfvdkif;jzifh

trmcHjyKxm;onf/ ab;vdkif; 2vdkif;udk Deoxyribose  [k trnf&onf/ oMum;ESifh Phosphate

wpfvHk;jzifh zGJYpnf;xm;onf/ ab;vdkif; (2)vdkif;tv,fwGif Nitrogenous Base [kac:aom

Nitrogen tajcjyKí zGJYpnf;jzpfay:aeaom Protein (4)rsdK;&Sdonf/ 4if;wdkYudk Guanine , Cytosine,

Adenine, Thymine [kac:onf/ DNA \ jzwfydkif;wpfydkif; udk Gene [kac:onf/ GCAT

Protein (4)rsdK;\ wef;pDjzpfay:aeyHkudk DNA Sequence [kac:onf/ DNA Sequence &Sd

GCAT Protein (3)ck wpfwGJudk Codon [kac:onf/ Codon onf Instructional Information

ac: owif;tcsuf tvufjzpfonf/ 4if;ud kyif DNA \ Genetic Information

[kvnf;ac:onf/ Genetic Information onf Nucleic Acid Sequencing jzpfonf/ xdkowif;

tcsuftvufudk mRNA [kac:aom Messenger Ribose Nucleic Acid u Ribosome xHodkY

o,f,lum ay;ydkYonf/ Robosome onf mRNA o,f,lvm aom Genetic Sequence

Information ac: Genetic Code udkzwfum qdkif&m Protein udk xkwfvkyfonf/ Protein

zGJYpnf;xkwfvkyfjcif;udk Protein Synthesis [kac:onf/ þodkY Protein xkwfvkyfjcif;udk

Translation [kac:onf/ Ribosome onf 4if;&Sd Amino Acids rsm;udk mRNA wGif

o,f,lvmonfh tpDtpOf Order odkYr[kwf Sequence twdkif;wnfaqmufay;onf/

csdwfqufay;onf/ Ribosome u vdktyfaom Amino Acids rsm;udk tRNA ac: transfer

RNA u oGm;a&mufo,faqmifay;onf/ Codon onf RNA \ tpdwftydkif;jzpfonf/ RNA

b0odkYa&mufvQif GTAC Protein rsm;wGif Thymine tpm; Uracil (U) jzpfay;onf/ xdkYaMumifh

Codon wpfwGJonf GUA odkYr[kwf CUG odkYr[kwf GAU ponfjzifh jzpfEdkifonf/ xdk Codon

wpfwGJonf Amino Acid wpfvHk;udk nTefjyonf/ þodkY DNA wGif tpDtpOf Sequence
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yHkoP²mefjzifh yg&Sdvmaom Genetic Code udk mRNA u zwfum tRNA u qdkif&m Amino

Acids rsm;udk &SmazGvmNyD; Ribosome u yl;wGJay;jcif;jzifh Protein wGJtopf&&Sdvmum 4if;

Protein twGJrsm; aemufxyfuvmyfpnf;wpfvHk;wGif Duplicate aumfyD rdwåLtjzpf

wnfaqmuf&efoHk;onf/ þodkYjzifh DNA Replication DNA rdwåLyGm; jcif;rS Daughter Cell

ac: uvmyfpnf;topfwpfvHk;yGm;vmonf/

mRNA onf Genetic Code udkzwf&mwGif Genetic Code u ay;zwfvQif Genetic

Code onf ay:vGifaeonf[kqdkonf/ 4if;udk Gene Expression jzpfaeonf[kqdkonf/

þodkYzwfí&avmufatmif ay:vGifaom Gene tpdwftydkif;onf Daughter Cell yGm;&mwGif

yg0ifoGm;rnfjzpfonf/ mRNA u Genetic Code udk zwfí&vQif Enzyme RNA Polymerase

ac: Protein u RNA tjzpf wnfaqmufzGJYpnf;onfhtcg 4if; Genetic Code wGif

yg0ifonfhtwdkif; qdkif&m Amino Acid udkxnfhoGif; wyfqifvdkufvQif rdcif DNA wGif yg0ifcJhaom

zwfí&aom Genetic Code onf Daughter Cell b0 od k Ya&muf&e f RNA

zGJYpnf;wnfaqmufjcif;wGif ygvmayvdrfhrnf/ RNA wGif yg0ifvmvdrfhrnf/ rdcif DNA wGif

yg&dScJhaom Gene tpdwftydkif;onf RNA wGifyg ay:vGifyg0ifaejcif;udk tpGJjyKí Expression

ac: Gene Expression jzpfonf[k ac:jcif;jzpfonf/ Gene Expression ay:vGifjcif;qdkonfrSm

rdcif DNA yg Gene wpfck\ Genetic Information ac: Genetic Sequence ac: Genetic

Code udk RNA u zwf,lí&vQif tRNA u xdkowif;nTefMum;csuf twdkif; vdk&m Amino Acid

rsm;udk &SmazGo,faqmifvmum Ribosome u tajccHtm;jzifh Protein b0odkYjzpfvmap&ef

xyfqifhzGJYpnf;\/ xdk Protein udk Enzyme RNA Polymarase Protein u RNA udk DNA

rdwåLjzpfap&ef tajccH Template tjzpf wnfaqmufjcif;udk Transcription [kac:onf/

Transcription onf RNA wnfaqmufjcif;jzpfpOf\ yxrqHk;vkyfief;jzpfonf/ Transcription

onf rdcif DNA yg Gene tpdwftydkif;wpfckudk rl&if;twdkif; DNA zGJYpnf;yHkwGif Enzyme RNA

Polymerase uwyfqifvdkufjcif;udkac:onf/

tu,fí rdcif DNA yg Gene wpfck\ Sequence udk mRNA u zwfír&ygu

Transcription rjzpfEdkif/ Transcription rjzpfvQif Gene Expression vnf; rjzpfEdkifacs/ mRNA

udk rdcif DNA \ Transcription u xkwfvkyfay;onf/ rdcif DNA \ Transcription wGif

mRNA udk jzpfay:ap onfh Transcription yg&Sdygu mRNA zGJYpnf;jzpfay:onf/ mRNA onf

Genetic Sequence udkzwfum mRNA udk Ribosome uzwfonf/ Ribosome vdktyfaom

Amino Acids rsm;udk tRNA u o,faqmifvmum Ribosome u Genetic Code yg Protein
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udk wnfaqmufonf/ Protein onf Cell wGif;&Sd DNA \ Gene \ tpdwftydkif;tjzpf

yg0if&yfwnfum 4if; Cell \ qdkif&m vkyfief;udk vkyfudkifay;onf/

DNA Sequence yg Protein GATC wdkY\ tpDtpOfudk Genotype [kvnf; ac:onf/

4if; Sequence onf ywf0ef;usifay:rlwnfí tvkyfvkyfonf/ b0wpfckwGif&&SdNyD;aom DNA

Sequence onf rajymif;Edkif/ odkYaomf 4if; DNA Sequence yg Gene rsm;onf ywf0ef;usif\

tajctaersm;aMumifh zwfí&onfhtajctaewGif &SdaeEdkifouJhodkY 4if;onf DNA wGif ygaeaomf

vnf; 4if; Gene tm; mRNA u zwfír&aom tajctaewpf&yfodkY a&muf&Sd Edkifonf/

qdkif&myk*d¾Kvf\ uHaMumifhjzpfaom DNA onf b0wpfckwGif ajymif;ír&/ odkYaomf 4if;\

pdwf? Owk? tm[m& wdkYay:wGifrSDum DNA wGifygaom Gene wdkYonf zwfí&jcif;r&jcif;

&SdvmEdkifonfudk awGY&onf/

DNA yg Sequence jzpfonfh Genotype onf ywf0ef;usif (pdwf? Owk? tm[m&)\

vTrf;rdk;rIaMumifh DNA yg Gene rsm;tm;vHk; tpDtpOftwdkif; rvkyfawmhbJ zwfír&aom

Gene rsm;\ vkyfief;rsm;vnf; yg0ifjcif;r&Sd awmhum tvkyfvkyfonf/ þvkyfief;jzpfpOfonf

e*dkrlv DNA \ vkyfief; jzpfpOftpDtpOfESifhrwlawmh/ DNA wGif rlv rl&if;ygvmaom Gene

tm;vHk; teuf wpfcsdKUonf ydwfqdkYvsuf usef Gene rsm;jzifh tvkyfvkyfaejcif; twGJopfudk

Phenotype [kac:onf/ Genotype onf ywf0ef;usifaMumifh Phenotype jzpfoGm;onf/

b0opf\ DNA onf Genotype jzpfaomfvnf; pdwf? Owk? tm[m&aMumifh Phenotype

toGifjzpfvmonf/ xdk Phenotype jzpfvmjcif;onf qdkif&myk*d¾Kvf\ aeyHkxkdifyHk rajymif;oa&GU

rajymif;awmh/ 4if;\ rsdK;qufrsm;txd qif;oufum tarGqufcH&aponf/

rl&if; DNA \ Gene rsm;onf t&m&myg&Sdonf/ tcsdKUonf yGifhvsuf om;? tcsdKUonf

zHk;tkyfvsufom;jzifh b0rsm;udk pMu\/ b0tpwGif pdwf? Owk? tm[m& rxifr&Sm;ao;í

zHk;uG,fxm;aomaMumifh Gene &Sd&efraocsm/ odkYaomf pdwf? Owk? tm[m& xif&Sm;vmvQif

qdkif&m Gene rsm;onf zHk;uG,fjcif; jzpfay:vmonf/ 4if;zHk;uG,fxm;aomt&mrsm;udk  Mark

rsm;[k ac:onf/ 4if; zHk;uG,fjcif;udkjzpfapaom Protein onf Gene \ tay:,HwGif &Sdaom

ae&mwGif wG,fuyfum tvkyfvkyfonfudk &nfnTef;í Epigenetic Modification [kac:onf/

DNA trQifudkpGJí &pfywfvdkufaom Protein udk Histone [kac:onf/ Histone &SpfckwGif

wGJvsuf &pfywfaeaom tydkif;wpfydkif;udk Nucleosome [kac:onf/ Chromatin wGif yg0ifonfh

Histone \ vufwHrsm;wGif ywf0ef; usif\vTrf;rdk;rIaMumifh jzpfay:vmonfh Protein tcsdKUonf



504

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

vma&muf wG,fuyfum Gene udkydwfjcif;zGifhjcif;jyK\/ 4if; Protein rsm;udk Epigenetic Mark

rsm;[k ac:onf/ Epigenetic Mark rsm;wG,fuyfrIaMumifh DNA &Sd Gene tcsdKUonf ydwfukef\/

odkYr[kwf yGifhukef\/ Epigenetic Mark aMumifh yGifhukefaom Gene rsm;\ Code udk mRNA u

zwfí&vmonf/ zwfí&aom Gene rS xkwfvkyfaom Protein rsm;onf Cell twGif; qdkif&m

tvkyfrsm; vkyfMu onf/ yGifhvmaom Gene rsm;\ Protein topfrsm; tvkyfvkyfvmrIaMumifh

a&SUa&SUu rjzpfzl; r&&Sdzl;aom t&nftaoG;rsm; &&Sdvmonf/ rjzpfzl; r&&Sdzl;ao;aom

vkyfudkifyHkrsm;&vmonf/ tjyKtrlrsm; (Behavior)rsm; ajymif;vJvmonf/ þodkY Epigenetic

Mark aMumifh ajymif;vJoGm;aom obm0 udk Epigenetic Modification [kac:onf/ Epigenetic

Modification udk pdwf? Owk? tm[m&u jzpfay:aponf/

xdkYaMumifh OwkaMumifhvnf;aumif;? jyKavh&Sdaom  uH tjyKtrl aMumifhvnf;aumif;?

tm[m&aMumifh vnf;aumif;? pdwfaMumifhvnf;aumif; Epigenetic Modification jzpfay:

Edkifonfudk owdjyK&efvdkonf/ xdk Epigenetic Modification onf xdkjyKaeus tjyKtrludk

ydkívG,fulpGm jyKrlEdkifap&ef aumif;pGmtaxmuftyHhjyKonfudk awGY&onf/

a&SUa&SUu jyKcJhaom ukodkvf? tukodkvf tjyKtrlrsm;onf  DNA wGif ajymif;vJrIrsm;jzpf

apaom taMumif;w&m;rsm;jzpfonf[k em;vnfEdkifonf/

ukovmukovH "r®? 0dygumeH cËmeH? u#wåmp ½lygeH? ur®ypöa,e ypöa,m/

ukodkvf tukokdvf rnfonfhtjyKtrludkjyKonfjzpfap xdkodkYjyKonfh taMumif;&if;aMumifh

(1) csufcsif;vufiif;awGYjrifEd kifonfh tajymif;tvJ rsm;&S douJhodk Y rawGYjrifEd kifbJ

ajymif;vJoGm;onfh tajymif;tvJrsm;vnf; &Sdayonf/ (2) xdkjyKcJh jyKvdkufaom ukodkvf tukodkvf

tjyKtrlrsm;onf jyKonfhtcdkuftwefYwGif&Sdaom DNA \ Genetic Information udk tajccHí

ywf0ef;usifrSvmaom tm½kHrsm;ESifh aygif;umjyKjcif;jzpfí ukodkvf tukodkvf rsm;udkjyK&mwGif

ywf0ef;usif tm½Hkrsm;udk wkHYjyefjyKMujcif;jzpfonfudk owdjyK&rnf/ þodkYjyK&mwGif DNA ESifh

ywf0ef;usifonf tjyKtrludk jzpfap ovdk tjyKtrlESifh ywf0ef;usifuvnf; DNA yg Gene

rsm;udk vdkufavsmnD pGm ajymif;vJvmaponf/ (1)wGifazmfjycJhaom vufiif;tusdK;ay;rIonf

xif&Sm;&Sif;vif;aomfvnf; (2)wGifqdkaom ]] tjyKtrlESifh ywf0ef;usifonf qdkif&myk*d¾Kvf\

DNA \ Gene rsm;ud k ajymif;vJvmaponf}} [lonfhtcsufaMumif h b0wpfck\

aemufqHk;wGif&Sdaernfh DNA onf qdkif&myk*d¾KvfaovGef onfhtcg b0opfwGifrnfodkYqufpyfum

ywfoufí tusdK;jzpfaprnfudkrl jynfhpHkpGm&Sif;vif;jyo&ef odyÜH½Iaxmifhqdkif&m taxmuftxm;

rsm; xyfrH&SmazGae&ayonf/
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arG;zGm;pOfu rdcifESifhzcif wdkYxHrS &&SdcJhaom DNA topfonf qdkif&myk*d¾Kvf\

b0vrf;qHk;onfhtcgwGif&Sdaom DNA ESifh tajccHomwlawmh onf/ Expression rsm;

rwlEdkifawmh/ 4if;yk*d¾KvfjyKcJhonfh ukodkvf tukodkvf rsm;ESifhtvdkuf DNA Gene onf Epigenetic

Modification jzpfjcif;aMumifh arG;zGm;pOf&SdcJhaom Gene yHkpHESifh pkwdjzpfonfhtcsdefwGif &Sdaeonfh

Gene yHkpH wdkY rwlawmhonfudk qdkvdkjcif;jzpfonf/

rdrdtjyKtrlrsm;ESifh ywfoufí rdrd\jyifyrS yk*d¾Kvfrsm;onf rod Edkifaomfvnf; rdrd\

Gene yHkpHonf rdrdvkyfcJhorQudk rSwfwrf;wifxm;ayonf/ xdk Gene ESifh b0oHo&m\

qufpyfrIonf pma&;ol\ vuf&Sdvkyfvufp okawoevkyfief;jzpf\/ odyÜHowif;tcsuf

tvufrsm; pkaqmif;qJjzpfonf/

uHtjyKtrlaMumifhjzpfaom vufiif;tusdK;ay;jcif; tusdK;udk odyÜH½IaxmifhrS xif&Sm;pGm

jrifEdkifonf/ vufiif;jyKvkdufaom ukodkvf tukodkvfuHrsm;udk ywf0ef;usifrS jyefíwkHYjyefjcif;onf

jyKvdkufaom ukodkvf tukodkvfuH\ vufiif;tusdK;ay;rsm;jzpfonf/ aZmpwifjzpf&mudk

yxraZm [kqdkvQif yxraZmaMumifh xdkvufiif;tusdK;ay;onf[k qdkxm;jcif;onf

rSefuefvSayonf/ aemufqHk;aZm[k a,bk,sem;vnfEdkifaom owåraZmonf 'kwd,b0wGif

tusd K;ay;onf[lonfh tcsuftwGuf odyÜ Htaxmuftxm; &SmazGaeqJjzpfonf/

tv,fig;csufjyKaom aZmrsm;onf b0oHo&mwGif tcsdefra&G; tusdK;ay;Edkifonf[lonfhtcsuf

twGufrl xdkaZmrsm;jzpfay:ae csdefwGif qdkif&m Gene yHkpHrsm;vdkufygajymif;vJae\/

4if;tv,faZmrsm;\ ajc&mrsm;udk Gene wGifawGY&\/ xdk Gene onf aemufoHo&mwGif

tusdK; ay;rnfudk od&Sdxm;aomfvnf; owif;tcsuftvufrsm; qufvuf&SmazG aeqJjzpfonf/

vuf&SdypöKyÜefb0wGif tusdK;ray;bJ aemufb0rsm;wGif tusdK;ay;jcif;onf emeu©Pduur®

[kac:onf/

0dygufonf uHaMumifhjzpfaom tusdK;jzpfonf/ tjyKtrlwpfckudk jyKvdkufvQif

xdktjyKtrlaMumifh tusdK;&v'fwpfck&\/ 4if;onf 0dyguf jzpfonf/ jyKvdkufaom ukodkvf

tukodkvfuHrsm;aMumifh 0dygumeH cËmeH &&Sdvmaom cËmig;yg;onfvnf;aumif;? u#wåmp

½lygeH xdktaMumif;wdkY aMumifhjzpfay:vmaom y#doaË½kyf? ywådur®Z½kyf tp&Sdonfh ½kyftaygif;

wdkYonfvnf;aumif;? emeu©Pduur®[kac:aom uH\tusdK;ay;rIaMumifh jzpf&onf[k

em;vnfEkdifayonf/
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apwemoHrÜ,kwåumeH "r®meH? wHork|memeOö ½lygeH ur®ypöa,e ypöa,m

Basal Ganglia \ vkyfief;jzpfaom cËmudk,fvIyf&Sm;rItwGuf jyifqif jcif;vkyfief;ac:

aZmvkyfief;onf cE¨mudk,f&S d tpdwftydkif;rsm;udk aphaqmf EdI;aqmfxm;jcif;jzpfay&m

uHtjzpfjyKvdkufEdkifjcif;onf 4if;apwem\ axmufyHhrIaMumifhjzpfonfudk odEkdifonf/ xdkYaMumifh

emeu©Pduur® tusdK;ay;jcif;wGif apwemonf vufonfwpfOD;jzpfvmonf/ apwem\taxmuf

tyHhr&SdbJ ukodkvf tukodkvfuHtopfrsm;rjzpfEdkif/ ukodkvf tukodkvfuHrsm; jzpfvdkufNyDqdkvQif

apwemjy|mef;jcif;jzpfpOfjzpfonfh aZmjzpfpOfwGif xkwfvTwf aom Neurotransmitter rsm;

qufpyfí xkwfvkyfaom Protein rsm;tm;vHk; onf apwemjy|mef;jcif;aMumifh apwemjy|mef;&m

jzpfpOfwGif jzpfay:&aom ½lygeH ½kyf0wåKrsm;jzpfayonf/ 4if; ½kyfwdkYonf Basal Ganglia twGif;

AP jzpfay:aepOf xkwfvkyfxGuf&Sdvmaom y½dkwif;rsm;jzpfí AP aMumifh jzpfvm aom

xGufvmaom Protein onf pdwfaMumifhjzpfaom½kyf pdwåZ½kyfyif jzpfayonf/

xdkYaMumifh Gene rS xkwfvkyfvdkufapaom tjcm; Protein rsm;onf vnf; ½kyfrsm;jzpfum

4if;½kyfrsm;onf Gene [lonfh uHaMumifhjzpfaom ypönf; rS jzpfvmaom ½kyfjzpfí 4if;udkrl

ur®Z½kyf[k qdkEdkifayonf/ xdkYaMumifh apwemjy|mef;onfhjzpfpOfwGif ur®Z½kyfESifh pdwåZ½kyfrsm;udk

jzpfay:aponf udkawGY&rnf/ þodkYapwemjy|mef;jcif;jzpfpOfwGif vufiif;jzpfay:vmaom

½kyfrsm;onf uHaMumifhjzpf&onf[k rSwf,lem;vnfEdkifonf/ xdkYaMumifh apwemorÜ,kwåumeH

"r®meH apwemjy|mef;jcif;aZmvkyfief;ESifh ,SOfíjzpfay:aeaom? jzpfysufaeaom oabmw&m;

onfvnf;aumif;? wHork|memeOö ½lygeH xdkoabmrsm;aMumifh jzpfay:vmaom pdwåZ½kyf? ur®Z

½kyfrsm;onfvnf;aumif;? jyKqJjyKvwåHYaom ukodkvf tukodkvfuHrsm;u vufiif;tusdK;ay;

aomaMumifh jzpf&onf[k em;vnf Edkifayonf/

0dyguypöa,mwd

0dygum pwåma&mcËm? t½lydaem tnrnH? 0dygu ypöa,e ypöa,m/

0dyguonf &ifhusufjcif;tusdK;w&m;jzpfonf[k Mum;emzl;onf/ emrfcËm (4)yg;jzpfaom

0dnmP©Ëmemrf? onmu©Ëmemrf? a0'emu©Ëmemrf? ocFg&u©Ëmemrf wdkYonf OD;aESmufwGif;

jzpfay:aeaom AP rsm;[k em;vnf Edkifonf/ tm½Hkopfudk DNA zGJYpnf;yHktjzpf rSwfom;onfESifh

a0'emu©Ëmemrf pwifjzpfay:\/ xdk a0'emu©Ëmemrfudk rSwfumrSwfum aexdkifEdkifvQif

xdktm½HkopfaMumifh avmbrjzpfEdkif/ tm½Hk0ifvmvQif ocFg&u©Em̈emrf jyKjyifwwfaom
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ajymif;vJrIrsm; (Graded Potential) jzpfvmum 4if;ocFg&u©ËmerfaMumifhvnf; a0'emu©Ëm

emrf jzpf&\/  ocFg&u©Ëmemrfonf tm½Hkopf0ifa&mufvmonfESifh pwif jzpfay:onf/

wpfNydKifeufrSmyif a0'emu©Ëmemrfudk jzpfay:aponf/ ocFg& u©Ëmemrf jyKjyifaom tajymif;

tvJtm; vQyfppf Frequency ajymif;vJrI BuD;rm;vQif a0'emu©Ëmemrf a0'emcHpm;rIjzpfay:jcif;

tiftm;BuD;rnf/ ocFg&u©Ëmemrfonf a0'emu©Ëmemrfudk aus;Zl;jyKvsuf&Sdonf/ ocFg&

u©Ëmemrf ESifh a0'emu©ËmemrfwdkYonf tm½HkaMumifhjzpfvmaom AP aMumifh ajymif;vJrI[k

em;vnfEkdifNyD; 4if;wdkYonf Frequency ay:wGifrlwnfí jzpfvdkuf wnfwhHrI cPjzpfay:vdkuf?

&ifhusufvdkuf? ysufoGm;vdkufjzifh tm½Hktiftm; rukefrcsif; jzpfysufae\/ odjcif;[kqdkaom

vQyfppf"mwfvdkufrIaMumifh cHpm;&onfh a0'emudk 0dnmPu©Ëmemrf [kqdkonf/ 0dnmPu©Ëmemrf

odjcif;onf a0'emu©Ëmemrfac: "mwfvdkufcH&jcif;cHpm;rI cHpm;&jcif;tm; odaejcif;udk qdkvdkonf/

ocFg&u©Ëm\ jyKjyifjcif; Frequency jrifhvQif a0'eu©Ëmonf ydkí jyif;xefonf/

a0'emu©Ëmjyif;xefavav odaeavavjzpf\/ jyif;xefaom ocFg&u©ËmaMumifh 4if;tm½Hkudk

rSwfÓPf Hippocampus wGif NDA tjzpf rSwfwrf;wif&mwGif jzpfay:vmaom ½kyftopfrsm;

(Synapse)rsm;onf ydkí &ifhusufawmifhwif;cdkifrm\/ onmu©Ëmonf NDA zGJYpnf;yHkjzpfay:pOf

pD;qif;ajymif;vJaeaom "mwkywf0ef;usifaMumifhjzpfonfh a0'emcHpm;rIyif jzpfonf/

onmu©Ëmemrf Frequency jrifhap&ef ocFg&u©Ëmemrf\ Frequency onf jrifh&efvdkonf/

ocFg&u©Ëm\ Frequency jrifhrI edrfhrIonf 0ifa&muf vmaomtm½Hkrsm;\ twdy&dwåm½Hk? y&dwåm½Hk?

r[EÅm½Hk? twdr[EÅm½Hk? twd 0dblwm½Hk? 0dblwm½Hk? t0dblwm½Hk? twd t0dblwm½Hk ponfh

tay:wGif rSDwnfvsuf &Sdonf/ tm½Hktiftm;aumif;rI? xif&Sm;rIay:rlwnfí ocFg&u©Ëmemrf\

Frequency onf edrfhjcif;jrifhjcif;jzpfay:\/ þodkYjzifh emrfcËm (4)yg;wdkYonf tjyeftvSef

aus;Zl;jyKum aeMu\/

onmu©Ëmemrf Frequency jrifhrIonf qdkif&mtm½HkrsdK; jyefvnf 0ifa&muf vmap&ef

qGJaqmifum aus;Zl;jyKjyefonf/ onmu©Em̈emrfaMumifh ocFg&u©Em̈emrf jzpf&jyefonf/

ocFg&u©Em̈emrfjzpfay:vQif 0dnmPu©Em̈emrf ESifh a0'emu©Em̈emrfwdkY jzpfay:NyDjzpf\/

þodk YtjyeftvSefjzpfay:um tnrn jzpfaeonfudk awGY&\/ xdkemrfcE¨mrsm;onf

wpfckESifhwpfckvnf;aumif;? wpfckESifh usefoHk;rsdK;tm;vnf;aumif;? ESpfckonf ESpfckudkvnf;aumif;

yHkoP²mef trsdK;rsdK;jzifh aus;Zl;jyKvsuf taMumif;w&m;ESifh 0dyguftusdK;w&m;rsm;tjzpf

&ifhusufvmum tjyeftvSeftaxmuftyHhjyKí ydkíydkí &ifhusufvmMuaponf[k em;vnf

Ekdifayonf/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

tm[m&ypöa,mwd

uAVDuma&m tm[ma&m £ró um,ó tm[m&ypöa,e ypöa,m/

cËmudk,f\ uvmyfpnf;wdkif;wGif pGrf;tifaxmufyHhaom (Power House) ac: Mitochondria

yg&Sdonf/ Mitochondria onf pm;aomufvdkufaom tpm;tpm tm[m&rsm;udk xkcGJum

C6H12O6 tqifhrS umAGef (6)vHk;? [dkufN'dK*sif (12)vHk;? atmufqD*sif (6)vHk; tjzpfuGJvmMuonf/

xdkYaMumifh tpm;tpmrsm;rS &&Sdaom"mwkypönf;rsm;udk MoZm[kem;vnfEdkifonf/ xdkrS

atmufqD*sifudk Mitochondria rS &,lum uvmyfpnf;wGif oHk;pGJ&efvdkonfh ATP udk xkwfvkyf&\/

ATP xkwfvkyf&mwGif [dkufN'dK*sifudkvnf; oHk;&onf/ ATP xkwfvkyf&mwGif Phosphate tkyfpkvnf;

vdktyfonf/ ATP onf qdkif&m Binding Cites rsm;wGif wG,fuyfonfhtcg xdk"mwkZD0ypönf;rsm;

onf pGrf;tifudkvufcH&&Sdonf/ pGrf;tifudkoHk;&mwGif 4if;qdkif&m"mwkZD0ypönf;onf ATP \ P

wpfvHk;udk vTwfvdkufum ATP udk ADP jzpfvmaponf/ ADP onf 4if;\ P wpfvHk;udk

qHk;½HI;vdkuf&onfhtcsdefwGif "mwkZD0ypönf;onf pGrf;tif? awaZm"mwfudkvufcH&&Sdonf/

xdkpGrf;tifudkoHk;í qdkif&mZD0vkyfief;udk vkyfudkifonf/ xdkYaMumifh Adenosine

Triphosphate onf tm[m&Z½kyfjzpfonf[k em;vnfEdkifonf/ tu,fí cËmudk,fuvmyfpnf;

rsm;tm;vHk;udk tm[m&aMumifhjzpf&aom tm[m&Z½kyf[k oHk;oyfygu vGefpGm a,bk,s usae

ayvdrfhrnf/ a,bk,stm;jzifh uvmyfpnf;tm;vHk;onf MoZmtm[m&\ axmufyHhrIaMumifh

jzpfvmMu&onfrSm rSefaomfvnf; tm[m&wGifygaomMoZmaMumifh jzpfay:vmonfh pGrf;tif

axmufyHhonfh yxrqHk;½kyfonf ATP yifjzpfonf/ tm[m&rS&aom MoZmrsm;jywfonfESifh

jzpfay:rIpwif&yfqdkif;onfh ½kyfonf ATP yifjzpfonf/ MoZmr&SdawmhonfESifh ATP xkwfvTwfrI

csufcsif;&yfqdkif;onf/ odk Yaomf tjcm;uvmyfpnf;rsm;onf jyifyrS&&S donfh MoZm

r&Sdawmhaomfvnf; tonf;twGif;wGif odrf;qnf;odkavSmifxm;aom tqDESifhoMum;rsm;udk

oHk;í qufvuf&yfwnfEdkifMu\/ tonf;wGif;&Sd tqDESifh oMum;rsm;onfvnf; jyifyMoZmrS

&xm;aom pGrf;tifrsm; jzpfonf[k uyfoD;uyfoyfqdkvQifawmh rrSm;/ odkY&mwGif jyifytm[m&

rS&aom MoZm&&SdrI&yfqdkif;onfESifh csufcsif;&yfqdkif;oGm;aomt&mrSm ATP xkwfvkyfrI jzpfonf/

vufusefMoZmrsm;udkoHk;í xkwfvkyfNyD;onfESifh ATP xkwfvkyfrI&yfqdkif;onf/ pkwdpdwf

usvQifuscsif; rpm;Edkifawmhí tm[m&Z½kyf &yfqdkif;onf[kqdkygu tm[m&Z½kyfonf jyifyrS

vmaom tm[m&wGifygonfh MoZmrsm;udkoHk;í jzpfvm&aom ½kyfjzpfonfh ATP yifjzpfonf[k

&Sif;vif;pGm em;vnfEdkifonf/ xdktm[m&Z½kyf ac: ATP r&SdvQif uvmyfpnf;rsm;onf

pGrf;tifr&Sdawmh/ uvmyfpnf;rsm; pGrf;tifr&SdvQifqdkif&myk*d¾Kvfonf yifyef;EGrf;e,f\/



509

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

pdwf[kqdkxm;aom AP jzpfay:rIwGif Neuron rsm;\ tpdwftydkif; Orgenelle rsm;onf pGrf;tifudk

ATP tm[m&Z½kyfrS r&EdkifvQif AP jzpfay:&mwGifyg0ifí tvkyfvkyf&rnfh Li-gand Gate

rsm;? Voltage Gate rsm;? Leakage Gate rsm;tm;vHk;onf 4if;wdkY\ qdkif&m vkyfief;rsm;udk

aumif;pGmrvkyfEdkifawmh/ xdkYaMumifh MoZm ATP r&SdvQif pdwfjzpfay:&ef rvG,ful/ aumif;pGm

tm½Hkpl;pdkufjzpfay:&ef rvG,ful/ ATP jzpfay:zGJYpnf;&mwGif vdktyfonfh "mwkypönf;rsm;udk

tm[m&MoZmrS &&SdEkdifonf/ xdktm[m&wGif ATP jzpfay:zGJYpnf;&ef vdktyfonfh "mwkypönf;rsm;

tm;vHk;a&míygaeonf/ ATP csnf; oD;jcm;pm;oHk;&efrvG,ful/ tm[m&wGif tm;vHk; a&mygaeí

vl\cE¨mudk,ftm; pGrf;tifjzifh axmufyHh&mwGif tm[m&onf MoZmtjzpf wdkuf½dkuf

aus;Zl;rjyKEdkifaomfvnf; 4if;wGifygaom "mwkypönf;rsm;udkoHk;í ATP tm[m&Z½kyf jzpfapjcif;jzifh

um,cËm\ yx0D? awaZm? tmayg? 0ga,m "mwfrsm;tm;vHk;udk jzpfay:aeap\ [k

em;vnfEdkifayonf/

pdwfjzpfonfh AP jzpfay:&ef vdktyfaomtm[m&wGif Na+, K+, Cl– , Mg, Bicarbonate,

Amino Acid rsm;yg0ifayonf/ ATP onfvnf; pdwfjzpfay:&mwGif vdktyfaom MoZm

jzpfayonf/ pdwfjzpfay:&ef tm[m&tjzpf ,lqEkdifonfh tjcm;taMumif;w&m;rsm;wGif

zóac:xdawGYjcif;udkvnf; yg0ifonf[k qdkjcif;onf t"dyÜm,f&Sdayonf/ þodkYoHk;oyfvQif

tAsmuw pdwfrsm;rSvGJí aZmjy|mef;rI? apwemjy|mef;rIonfvnf; pdwf AP jzpfay: apaom

qdkif&myk*d¾Kvf\ ya&m* ygonf/ qdkif&myk*d¾KvfujyKonfh AP onfvnf; pdwfjzpfay:aponfh

tm[m&[k ,lqEkdifayonf/

twDwb0ifpdwf? b0*Fpvepdwf? b0*Fkyapä'pdwfwdkYonf qdkif&m yk*d¾Kvf\ pGJvrf;rIjzpfp&m

pdwf AP rsm;r[kwf/ cHpm;írod&aom pdwfrsm; yifjzpfonf/ yOö'Gg&m0ZÆef;pdwfonfvnf;

qdkif&mum,uH&Sifu pGJvrf;rI? wG,fwmrI? vdkcsifrI jzpfp&m pdwfa0'emcHpm;rIr[kwf/

pu©K0dnmPfpdwf AP udk Oyrm,laomf pu©K0dnmPfpdwfonf jrifodpdwfjzpfí tAsmuwpdwf

jzpfaomfvnf; pu©K0dnmPfpdwfonf qdkif&m um,uH&Sif pGJvrf;? wG,fwm? vdkcsifrIjzpfEdkif&m

pdwfwpfckjzpfonf/ 4if;pu©K0dnmPfpdwfonf qifhumqifhum jzpfvmawmhrnfh oHy#dpdäKif;?

oEÅD&P? 0ka|m? aZm? w'g½Hk ponfh t½lydaem ½kyfr[kwfonfh emrfwdkYudkjzpfay:ap&ef

axmufyHhonfh pdwftm[m&? emrf tm[m&jzpfonf[k qdkvdk&if;jzpfonf/

orÜ#dpädKif;pdwfonf Visuospatial Scratch Pad wGif Short Decay Period NDA rsm;

zGJYpnf;jcif;omjzpfí qdkif&mum,uH&Sif pGJvrf;vdkcsifp&m r[kwfacs/ oEÅD&Ppdwfonfvnf;

qdkif&myk*d¾Kvf\ tm½HkwGif pl;prf;jcif;om jzpfí xdkpl;prf;jcif;cHpm;rItay: pGJvrf;p&mr[kwfonfudk
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

em;vnfEdkifayonf/ 0ka|monf Ventromedial PFC wGif jzpfay:aom AP omjzpfum pdwf0ifpm;

zG,f&mr&Sdacs/ xdkYaMumifh þOyrmwGif pu©K0dnmPfpdwfESifh aZmrsm;omvQif qdkif&myk*d¾Kvf\

cHpm;rIwGif xif&Sm;aom a0'emcHpm;rItjzpfay:vGifonf/ þjzpfpOfudk oHk;oyfvQif zó

xdawGYqHkpnf;jcif;? 0dnmPfpdwf odomaom cHpm;rIa0'em&&Sdjcif;? aZmac: apwemuHtopfjyK&ef

jyifqifEdI;aqmfjcif; rsm;jzpfay:onfhtcsdefrsm;? jzpfay:jcif;rsm;onf odjcif;[lonfh pdwfjzpfay:

&ef ½kyfr[kwfaom tm[m&? pdwftm[m&  t½lydaem tm[m&m [lí &nfnTef;ajymqdkvQif

aumif;pGmem;vnfEkdifayonf/

t½lydaem tm[m&m? zó? a0'em? onm? apwem? {u*¾wm? Zd0dwdajÉ?  reodum&

wdkYESifh orÜ,kwåmweH "r®meH? wHork|meHeOö½lygeH? 4if;wdkYESifh,SOfwGJum jzpfMuaom "mwkoabmjzpfpOf

rsm;onf vnf;aumif;? 4if;"mwkjzpfpOfrsm; aMumifh jzpfvm&aom ½kyfrsm;jzpfonfh NDA ESifh

qdkif&m Neurotransmitter rsm;onf vnf;aumif;? pdwf AP jzpfay:&efaxmufyHhaeonfh

tm[m&rsm; jzpfMuukef onf[k em;vnfEkdifonf/

y#dpöorkyÜg'f w&m;awmfwGif t0dZÆm ypö,m ocFg&m? ocFg& ypö,m 0dnmPH? 0dnmP

ypö,m emr½lyH? emr½ly ypö,m oVm,weH? oVm,we ypö,m zaóm? zóypö,m a0'em?

a0'emypö,m wPSm? wPSm ypö,m Oyg'geH? Oyg'ge ypö,m ba0g? b0 ypö,m Zmwd? Zmwd

ypö,m Z&m r&P? aomu? y&da'0? 'ku©? a'greó [kavhvm&onf/

rodr It0 dZ ÆmaMumif h jyK jyi fvIy f& Sm;um uHtopfrsm; jy Kr l jzp fonf/

xdkuHtopftopfrsm;aMumifh Zygote jzpfay:vm&\/ Zygote \ Cytosol udk 0dnmPf[k

em;vnfEdkifonf/ Zygote \ Nucleus onf ½lyjzpfNyD; Zygote \ Cytosol udk emr[k

em;vnfEdkifonf/ xdkYaMumihf ocFg& jyKjyifum  uHtopf rsm;jyKrIaMumifh b0opfjzpfonfh Zygote

onf jzpfay:vm&onfudk em;vnf Edkifonf/ xdk Zygote \ Cytosol onf b0ifpdwf emr

jzpfvmum Nucleus onf ½ly cËm um, jzpfvmayonf/ xdkYaMumifh 0dnmPypö,m emr½ly

jzpfvmonf/ xdk Zygote \ emrfjzpfaom b0ifpdwfay:wGif tajccHí pdwfjzpf&onfudk

owdjyK&efvd konf/ xdk YaMumifhom Zygote \ emrfjzpfaom Cytosol udk 0dnmPf

[kqdk&jcif;jzpfonf/ xdk Cytosol onf pdwfudk jzpfay:aponfh tajccHjzpfonfudk &nfnTef;um

pdwftm[m& t½lydaem tm[m&[k  em;vnf Edkifayonf/ xdk Zygote ½kyfjzpfonfh Nucleus

rS oVm,wewdkY jzpfxGef;vm jcif;jzpfonf/ xdkYaMumifh emr½lyH oVm,weH[k  em;vnfEdkifonf/

oVm,we zGJYpnf;yHkwGif emrfzGJYpnf;yHktjzpf qdkif&m Neuron rsm;\ RMP onf Cytosol

twGif;wGif wnf&Sdaejcif;udk qdkvdkonf/ oVm,we zGJYpnf;yHkwGif emrfzGJYpnf; yHktjzpfyg0ifaeonfh

oVm,wewdkYonf tm½HkcHt*FgtzGJYtpnf;rsm; jzpfMuonf/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

oVm,wersm;&Sdíom jyifytm½Hkrsm;0ifa&mufum? Oyrm Photon onf Retina &Sd

Rods, Cones rsm;ESifh xdawGYvQif xdawGYjcif;udk xdkae&m wGifyif Graded Potential ac:

pu©K0w¦Kpdwf pwifjzpfay:\/ pu©K0w¦K pdwfonfvnf; jrifjcif;ESifhqdkifaom jrifodpdwfwpfrsdK;yif

jzpfonf/ xdkYaMumifh Photon ESifh Retina wdkYawGYqHk&m Rods ESifh Cones uvmyfpnf;rsm;wGif

oHk;yGifhqdkif Photon? pu©Kyom'0w¦Kjzpfonfh Rods ESifh Cones ? pu©K0w¦Kpdwf (3)rsdK;wdkYudk

awGY&SdEdkifonf/

þodkYawGYqHkjcif; zójzpfay:vQif xGufay:vmaom Graded Potential aMumifh qdkif&m

½kyfywf0ef;usif (Rods ESifh Cones )onf vQyfppf ajymif;vJrIaMumifhjzpfaom a0'emcHpm;rIudk

od&NyDjzpfonfudk zóypö,m a0'em[k em;vnfEdkifonf/  xdka0'emcHpm;rIudk jzpfay:apaom

vQyfppf ajymif;vJrIrsm; El;nHhao;i,faom ajymif;vJrIjzpfí jyifywGif "mwfMudK;BuD; rsm; udkifrdí

"mwfvdkufcH&ouJhokdY jyif;xefaom a0'emcHpm;rI rjzpfapEdkif/ ao;i,faomvQyfppfajymif;vJrI

rsm;rS &onfh cHpm;&rIa0'emonf El;nHhvSí xdka0'emcHpm;rIudkyif ("mwfvdkufcH&onfudkyif)

MudKufESpfoufjcif;? rMudKuf ESpfoufjcif;rsm; jzpfvmonf/ MudKufESpfoufjcif;ESif h

rMudKufESpfoufjcif;udk ygVdwGif wPSm[kqdkonf/ xdkYaMumifh a0'emypö,m wPSmudk em;vnf

Ekdifonf/ wPSm[lonfh BudKufESpfoufjcif; rMudKufESpfoufjcif;onf a&&Snf rSwfÓPfwGif NDA

zGJYpnf;yHktjzpf onmu©E¨merfaMumifh jzpfwnfaeNyDjzpfonf/ 4if;onf tm½Hkopfwpfck

ypöKyÜefwGifa&mufvmonfhtcg ,ciftwdwfa0'em cHpm;rIESifhypöKyÜef a0'emcHpm;&rIwdkYudk

Dorsolateral PFC wGif oEÅD&P vkyfief; vkyf\/ a0'emcHpm;rI ESpfrsdK;uGmjcm;rI&SdvQif

xdkrSwpfqifhuGm[rIudk xyfrH &,lvdkaom pGJvrf;rI AP jzpfay:vmonf/ oEÅD&PjyKí

ypöKyÜeftm½HkESifh twdwftm½HkwdkY\ yrmP uGm[aeygu &&Sdaom jyifycHpm;rIa0'emonf

pGJvrf;rIjzpfonf/ pGJvrf;rIudk ygVdbmomwGif Oyg'gef[kqdk\/ xdkYaMumifh wPSm [lonfh

MudKufESpfoufpGm cHpm;xm;rIonf Oyg'gef[kqdkaom pGJvrf;rIudk jzpfay:aponfudk

OD;aESmufZD0jzpfpOfwGif awGY&onf/ xdkYaMumifh wPSm ypö,m Oyg'geH [k em;vnfEdkifonf/

tm½Hkopf0ifvmonfhtcg tm½Hkopfudk t"dyÜm,f azmf&ef vrf; (2)oG,f&Sdonf/ yxrvrf;onf

tm½HkopfaMumifhjzpfaom cHpm;rIa0'emudk rl&if;jzpfpOfudk rodí "mwfvdkufcHae&jcif;rSef;rodvQif

4if;tm½H kud k Mud KufE Sp foufr Itjzpf t"dy Üm,fazmf jci f;& S dE d ki fouJhod k Y  rMud KufE Sp f

oufjcif;vnf;jzpfEdkifonf/ rMudKufESpfoufjcif;jzpfonfjzpfap? MudKufESpfouf jcif;jzpfonfjzpfap

wPSmjzpfay:\/
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

aemufwpfenf;onf tm½Hkopf0ifa&mufvmonfhtcg 4if;tm½Hk aMumifh jzpf&aom

vQyfppfajymif;vJrIudkom y&rw¦oabm trSefwu,f jzpfaeaom oabmobm0twdkif;

qifjcifum odaejcif;yifjzpfonf/ þodkY qifjcifum rSwf,laeEdkifvQif xdktm½HkopfaMumifhjzpfay:

vmaom vQyfppf "mwfvdkufcH&jcif;onf xdka0'emcHpm;rIwpfcktjzpfom trSeftwdkif;jrifjcif;

rS xdka0'emtay: MudKufESpfoufjcif; rMudKufESpfoufjcif;rsm; jzpfay:vm&ef rjzpfEdkifawmhonfudk

owdjyK&rnf/ tm½Hkwpfck0ifa&mufum yom' wpfckESifh zó xdawGYjcif;awGYqHkjcif;aMumifh

jzpfay:vmaomvQyfppfajymif;vJrIaMumifh &&Sdvmaom a0'emtjzpfom vufcH&,ltrSwfonm

jyKxm;í xdka0'em cHpm;rIudk ESpfoufjcif;rESpfoufjcif; wPSm rjzpfay:Edkifawmhjcif;jzpfonf/

wPSmrjzpfay:vQif Oyg'geHrjzpfawmh/ Oyg'geHrjzpfvQif b0rjzpfawmhacs/

xdk YaMumifh b0&&SdcJ hNyD;onfhaemuf avhvmrItm;enf;vQif t0dZÆmac: rodrI

jzpfay:rnfjzpfonf/ t0dZÆmrodrIqdkonfrSm rSefuefaomodjcif; or®m'd|d rjzpfjcif;udkqdkvdkonf/

or®m'd|d qdkonfrSm rSefuefaom odjcif; odrIudk  qdkvdkonf/ rSefuefaom odrIudk tajccHí

awG;awmpOf;pm;rSom rSefuefaomawG;ac:jcif; or®mouFyÜjzpfacsrnf/ or®ouFyÜ rSefuefaom

awG;ac:jcif;udk tjcm;olrsm;odap&ef EIwfxGufpum;jzifhvnf;aumif;? rnfonfh bmom

pum;jzifhjzpfap ajymqdkjcif;onf or®m0gpmrsm; jzpfvmayonf/ xdkor®mouFyÜjzpfrIrSom

or®mur®EÅudk jzpfaprnf/ rSefuefaom jyKvkyfrIjzpfvQif xdktjyKtrlrsm;rS &&Sdvmaom 0rf;pmonf

toufarG;&m wGif rSefuefaom? oefY&Sif;aom toufarG;rI or®mtmZD0 jzpfvmayrnf/

or®mtmZD0 rSefuefaomtoufarG;jcif;jzpfvmvQif pkdufxkwforQ 0D&d, wdkYonf or®m0g,rjzpf

vmonf/ þodkYrSefuefaom or®m0g,r pdkufxkwfrI aMumifh owdMuD;pGmvkyfudkifEdkifonfudk

or®mowd[k qdkEdkifonf/ aumif;aom owd? rSefuefaomowdxm;EdkifrIaMumifh rSefuefaom

tm½Hkpl;pdkufEd kifrI (Sustained Concentration) or®morm"d jzpfay:Edkifrnfjzpfonf/

þoabmw&m; rsm;udk avmuDudpöwGif toHk;jyKyguvnf; usef;rmcsrf;ompGm aexdkifEdkifMu

rnfjzpfNyD; avmukwå&mudpörsm;wGif vkyfief;vrf;nTeftjzpf toHk;jyKyguvnf; psmeform"d

wnfaqmuf&mwGif c&D;ayguft&mxifum tusdK;rsm;rnf jzpfayonf/
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£jE´d,ypöa,mwd

cËmudk,fwGif&Sdaom jrifjcif;pepf (Visual System)? Mum;jcif;pepf (Auditory System)?

eHjcif;pepf (Olfactory System)? t&omodjcif;pepf (Gustatory System) ESifh xdodjcif;pepf

(Tactile System) wkdYonf 4if;wdkY\ qdkif&m u@rsm;wGifom pdk;rdk;um tvkyfvkyfEdkifonf/

jrifjcif;pepfonf Mum;jcif; vkyfief;udk rvkyfEdkif/ xdkYenf;wl Mum;jcif;vkyfief;udkvnf; eHjcif;pepfu

rvkyf ay;Edkif/ udk,fhqdkif&mqdkif&m u@rsm;wGifom pdk;rdk;xm;jcif;udk £`Ed́, jzpfonf

[kem;vnfEdkifonf/

pu©K`E´d,H jrifjcif;tm;pdk;rdk;xm;aom jrifjcif;pepfonf? pu©K0dnmP "mwk,m

jrifodpdwfudkjzpfapaom "mwkajymif;vJrIjzpfpOfrsm;ESifhwuG wHorÜ,kwåumeH "r®meH  4if;wdkYESifhtwl

wpfNydKifeufjzpfay:aeMuaom oabmw&m;jzpfpOftm;vHk;wdkYudk abmifcwfvTrf;rdk;um

þpepftwGif;wGifyif jzpfay: aponf[kem;vnfEdkifonf/ o'´g½Hkac: toHwdk Yonf

rnfrQyiftm;aumif; ygap pu©Ktm½Hkpepftay: tusdK;oufa&mufrIr&SdEdkif/ jrifjcif;pepf

onfvnf; Mum;jcif;pepf\vkyfief;udk vkyfEdkifjcif;iSm rpGrf;omonfudk qdkif&mtm½Hkpepf u

pdk;rdk;xm;jcif;owåd[k &nfnTef;um a[mMum;cJhayonf[k em;vnfEdkifonf/ t"du od&eftcsufrSm

qdkif&mtm½HkcHpepfrsm;onf 4if;wdkY\ qdkif&mtm½HkrS wpfyg; wjcm;tm½Hkvkyfief;rsm;udk

vkyfEdkifpGrf;r&Sd[kyifjzpfonf/

½lyZD0dwd̀ Éd,H u#wåm ½lygeH? cËmudk,f uvmyfpnf;wdkif;wGif DNA yg&Sdonf/ DNA \

Gene onf qdkif&muvmyfpnf;\ vkyfief;udkvkyfudkif&ef vrf;nTefrIay;onf/ xdkYtjyif

xdkqdkif&muvmyfpnf; &yfwnfaeEdkifa&;twGuf pGrf;tifudkvnf; axmufyHhay;xm;onf/

Mitochondria onf uvmyfpnf;\ Power House jzpfonf/ 4if;rS&aompGrf;tifjzifh

uvmyfpnf;\ZD0jzpfay: rIvkyfief;rsm;quf\/ xdk Gene \ nTefMum;csuft& Mitochondria

\ Bcl2 onf Protein Signalling &ygu xdkuvmyfpnf;onf aoqHk;csKyfNidrf;onf/

uvmyfpnf;rsm;onf 4if;\ DNA \ Gene rsm;u apcdkif;onfhtwdkif; aeMu&onf/

tvkyfvkyf&SifoefMu&onf/ DNA \ oufwrf;onf b0opf &NyD;onfESifh ygvmNyD;jzpfí 4if;

DNA yg Gene \ oufwrf;onf uHaMumifh jzpfonf[k em;vnfEdkifum 4if;twdwfuHaMumifh

jzpfvm&aom DNA \ Gene onf Owktm[m&ESifh pdwfac: AP jzpfay:rI odkYr[kwf b0ifac:

uvmyfpnf;wGif; "mwkzGJYpnf;yHkay:wGifyg rlwnfaeonfudk awGY&onf/ þodkY uH? pdwf? Owk?

tm[m& (4)rsdK;wdk Y\ tusdK;oufa&mufrIaMumifh uvmyfpnf;onf ZD0vkyfief;rsm;
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vkyfaeEdkifao;vQif &SifoefaeNyD; Owk? tm[m&ESifh pdwfwdkY\ tusdK;oufa&mufrIaMumifh DNA

yg Gene \ Signalling udk&&Sdygu Mitochondria onf 4if;\pGrf;tifxkwfvkyfrI (Metabolism)

vkyfief;udk &yfypf &\/ þodkYjzpfvQif uvmyfpnf;pGrf;tifukefcrf;um csKyfNidrf;onf/ xdkYaMumifh

DNA \ Gene onf uvmyfpnf;wdkif;\ toufZD0ac: &Sifoefum tvkyfvkyf aexdkifrIudk

pdk;rdk;umvTrf;rdk;jc,fvS,fonf[k qdkEdkifayonf/ xdkYaMumifh xdk Gene udk ½lyZD0dwd`Éd,H[k

em;vnfEdkifonf/ ½lyZD0dwd̀ Éd,Honf u#wåm ½lygeH jzpfaom y#doaËur®Z½kyf? y0wådur®Z½kyf?

tonowf ur®½kyfrsm;\ &SifoefrIudkvnf;aumif;? r&SifoefrIudkvnf;aumif;? £`Ed́,

pdk;rdk;xm;onfh taMumif; w&m;aMumifh ½kyfwdkY u#wåm½lygemrf½kyfwdkY\ &Sifoefjcif; aoqHk;jcif;wdkYudk

jzpfap&ef aus;Zl;jyKaeonf[k em;vnfEdkifonf/

t½lydaem £`Éd,memrf[kac:aom pdwfjzpfonfh AP rsm;tay: pdk;rdk; tusdK;oufa&mufrIrsm;

udkMunfhvQif Neuron \ Resting Membrane Potential (RMP) onf pdwfjzpfay:&m

tajccHjzpfí 4if; RMP udk jzpfwnfaeap&ef axmufyHhay;xm;onf/ DNA \ Gene

ZD0dw½kyfonf emrfrsm;tm;vHk;udk pdk;rdk;xm;onfh ½kyfwpfckjzpfonf[k em;vnfEdkifonf/ RMP

jzpfaeap&ef ZD0dw½kyf jzpfaom Gene \ Genetic Code yg nTefMum;csuf Sequence t&

RMP zGJYpnf; yHkysufvQif xdkqdkif&m Neuron csKyfNidrf;\/ xdkYaMumifh Gene ac: ZD0dw ½kyfonf

emrftm; pdk;rdk;xm;aom t&mwpfckjzpfonf/

tm½Hkrsm;0ifvmrIaMumifh jrifhwufvmaom RMP onf rlv RMP yrmP píajymif;onfESifh

RMP r[kwfawmhacs/ xdkrSwpfqifh Hillock wGif Threshold Potential &&Sdum Axon \ Li-

gand Gate, Voltage Gate rsm; tpOfvdkufyGifhvmaomaMumifh AP jzpfay:vmonf/ þjzpfpOfwGif

Soma twGif;wGif ajymif;vJvmonfh "mwkywf0ef;usifonf Hillock \ Threshold Potential

udk rausmfEdkifrcsif; ra&mufrcsif; AP rjzpfEdkif/ b0*Fkyapä'rjzpfrcsif; pdwfrjzpf/ þodkY Soma

twGif; ajymif;vJaom "mwkjzpfpOfrsm;onf qdkif&m Axon wGif jzpfay:onfh pdwfac: AP

jzpfay:jcif;udk pdk;rdk;xm;onf jzpfí Soma wGif;  "mwkajymif;vJjcif; b0*FpveaMumifh jzpfay:aom

El;nHhonfh b0ifajymif;vJcHpm;rIonf pdwfjzpfay:rIpdk;rdk;xm;onfhtcsuftjzpf awGY&onf jzpfí

4if;b0*FpverSpíjzpfay:vmaom pdwfonf emrf£a`Eẃpfyg; jzpfvmonf/

emrfudktpdk;&xm;olrsm;wGif  AP \ Frequency vnf;yg\/ tm½Hk0if vmvQif qdkif&m

tm½HkcHt*Fgrsm;wGif AP jzpfay:\/ xdk AP wGif Frequency &Sdonf/ Frequency rsm;vQif

"mwfvdkufcH&rI tMudrfa&rsm;onf/ "mwfvdkuf cH&rItMudrfa&rsm;vQif a0'emcHpm;rIydk\/ Oyrm



515

todÓPftm;jzifh OD;wifarmif0if; (ILBC)

omrefjrifuGif;rsm;udk Munfhjrif&vQif a0'emonf rodomaom omreftvif;a&mifaMumifh omref

jrifodjcif;cHpm;rIudkom&\/ odkYaomf tvGefxdefvif;aeaom rD;vHk;wpfvHk;udk wdkuf½dkufMunfhrdvQif

jyif;xefaom Photon rsm;\ 0ifa&mufwdkufrIaMumifh Rods ESifh Cones rsm;wGifMudrfzefrsm;pGm

Graded Potential jzpf\/ Mudrfzefrsm;pGmjzpfjcif;onf Frequency jrifhjcif;jzpfonf/ xdkYaMumifh

Ganglion ESifh tjcm;tm½Hkrsm;wGif AP onf Mudrfzefrsm;pGm jzpfay:onf/ Mudrfzefrsm;pGm

jzpfay:aom AP aMumifh qdkif&mtm½HkaMumESifh Neuron rsm;onf Mudrfzef rsm;pGm "mwfvdkufcH&\/

xdkYaMumifhtcsdefwdktwGif; Mudrfzefrsm;pGm "mwfvdkuf cH&jcif;aMumifh qdkif&myk*d¾Kvfonf

rsufpdwGifpl;aeonfh vQyfppf"mwfvdkufcH &rIa0'emudk cHpm;&jcif;jzpfonf/ þtcsdefrsdK;wGif

jrif&jcif;onf a0'em jzpfonfrSm xif&Sm;vm\/ xdkYaMumifh AP Frequency ac: a0'emonf

emrfpdwfudk tpdk;&um emrfpdwf\t&nftaoG;udk ajymif;vJapEdkifayonf/ xdkYaMumifh a0'emonf

emrf£a`E´wpfyg;jzpfvmonf/

pdwfcHpm;rIa0'emrsm; jzpfay:onfhtcg Neuron \ Axon wGif jzpfay:aom AP onf

4if;\ Pre Synaptic Connection wGif Neurotransmitter rsm; xGufaponf/ 4if;

Neurotransmitter onf Frequency ay:wGif rlwnfonf/ odkY&mwGif Frequency jrifhaomfvnf;

(tMudrfa&rsm;pGm AP jzpf aomfvnf;) a&m*g wpfpHkwpf&m odkYr[kwf ½kyfydkif;qdkif&m zGJYpnf;yHk

,dk,Gif; csufrsm;&SdvQif Neurotransmitter rsm;\ yrmPonf rrSefawmh/ Neurotransmitter

rsm;\ yrmPonf Post Synaptic Membrane wGif AP ul;qufjzpfay:&ef tajctaewpfck

jzpfonf/ Neurotransmitter rsm;\ yrmPonf pdwfudk pdk;rdk;xm;aom ½kyfwpfckjzpfonf/

Neurotransmitter yrmPrsm;í tm;aumif;vQif AP Frequency vnf; jrifhwufvmonf/

AP Frequency jrifhvQifvnf; Neurotransmitter rsm;\ yrmP tm;aumif;vmonf/ þodkY

Neurotransmitter yrmP tm;aumif;p Gm tvkyfvky fvQi f qd kif&myk* d ¾ Kvfonf

vSL'gef;&mwGifvnf;aumif; tjcm;ukodkvfvkyfief;rsm; jyKvkyf&mwGif vnf;aumif; wufMuGum

xufoef&Tifjyaeonf/ þtaexm;udk ygVdbmom jzifh o'̈gw&m;tm;aumif;onf [k

&nfnTef;ajymqdkavh&Sdonfjzpfí o'̈g w&m;onf Neurotransmitter yrmPudk &nfnTef;jcif;[k

em;vnfEdkifonf/ xdkYaMumifh Neurotransmitter yrmPac: o'̈gw&m;onf emrf£a`É wpfyg;

jzpfvmonf/
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owd? 0D&d,? ynm? {u*¾wm

tiftm;BuD;í xif&Sm;aomtm½Hkrsm;jzpfonfh twdr[EÅm½HkESifh raem'Gg&twGuf

twd0dblwm½HkwpfckckaMumifh&&Sdaom cHpm;rIa0'empdwf jzpfay:rIwpfckonf qufíqufípOfquf

rjywf AP jzpfay:aevQif tm½Hk pl;pdkufrI (Concentration) &aeonf[kqdkonf/ odkY&mwGif

tjcm; twdr[EÅm½Hk odkYr[kwf tjcm;rwlaom twdblwm½Hkwpfckkck 0ifa&mufvmygu Thalamus

ac: yOö'Gg&m0ZÆef;Xmeonf ydkí tm;aumif;xif&Sm;pGm 0ifvmaeaom qdkif&mtm½Hkudk

tm½kHig;yg;twGufpDrHum vrf;cG JNyD; Hippocampus odkYa&muf aponf/ tu,fí

0ifa&mufvmaom tm½Hkopfonf "r®m½Hk twd0dblwm½Hk jzpfcJhygu raem'Gg&jzpfaom

Hippocampus wGifyif cHpm;rIa0'emajymif;\/ tm½Hk ig;yg;wGifjzpfap? "r®m½HkwGifjzpfap

tiftm;BuD;xif&Sm;pGm 0ifa&muf vmygu e*dktm½HkaMumifh &&Sdjzpfay:aom AP rsm;aMumifh

Hippocampus wGi f c Hpm;&aom a0'emonf Hippocampus wGifyi f

tajymif;tvJjzpfoGm;onf/ xdkodk Y cHpm;rIajymif;oGm; jcif;aMumif h  a0'emcHpm;rI

ajymif;vJoGm;jcif;udk odjcif;tm; owd[kac:onf/ þodkYodae&jcif;rSm rlvtm½HkaMumifhjzpfaom

AP rsm;onf csufcsif;aysmufuG,fumroGm;bJacwåcPrQ usef&Sdaeaom aMumifh Hippocampus

wGif odomaomcHpm;rI tm½Hka[mif;rlvtm½Hkudk owd&rI (AP rsm; vufusef&Sdao;í)

aMumifhomjzpfonf/ aemuf0if a&mufvmaom tm½Hkonf jyif;xeftm;aumif;vGef;í

Frequency jrifhvGef;vQif xdka0'emonf ydkíjyif; xefojzifh rlva0'emudk rSwfrd&ef rvG,f/

rlva0'emonf tenf;i,f&Sd aeao;aomfvnf; aemufa0'em\ Frequency aMumifh

aemufa0'emcHpm; rIomjzpfaeawmhonfudk owdjyKyg/ tu,fí rlva0'emcHpm;rIudk &,l

xm;EdkifrI tenf;i,f&SdvQifyif xdkyxra0'emudkyif Hippocampus rS Activate vkyfum qufí

pOf;pm;vdkufvQif aemufxyf rnfonfha0'emopfrsm; 0if0if rlva0'emudkom cHpm;aeEdkifonf/

þodkY a0'emwpfckay:wGif qufum qufumcHpm;aejcif;udk 0D&d,[kac:onf/ 0D&d,onf

Hippocampus \ Activation jzpfonf/ Hippocampus Activate rjzpfvQif Hippocampus

wGif AP rjzpfEdkifvQif 0D&d,rjzpfawmh/ 0D&d,ac: Hippocampus \ Activate jzpf AP jzpfrIonf

emrfac: pdwfudk pdk;rdk;xm;aom  t&mwpfckjzpfonf/ emrfqdkonfrSm qdkif&myk*d¾Kvfu

&,lxm;vdkaom tm½HkcHpm;rI[k qdkEdkifonf/ qdkif&myk*d¾Kvfu &,lxm;vdkaom tm½HkcHpm;rIudk

0D&d,ac: Hippocampus wGif Activate jzpfum qdkif&m AP jzpfay:jcif;uvnf; pdk;rdk;xm;\/

þjzpfpOfwGif Hippocampus wGif rlvjzpfay:aeaom AP rS aemufxyf AP

aemufwpfrsdK;odkY ajymif;vJoGm;jcif;aMumifh &&Sdonfha0'em cHpm;csufudk owd[kac:onf/
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0D&d,jzpfrIonf Hippocampus udk Ventromedial PFC wGif jzpfay:onfh 0ka|m\

axmufyHhxm;rIaMumifhjzpfonf/ Hippocampus udk 0ka|m\ AP u Activate vkyfum AP

jzpfapjcif;jzpfonf/ odkYrSom Hippocampus onf 4if;wGifjzpfay:vufptm½HkaMumifhjzpfaom

AP udk qufvufí xdef;um AP jzpfay:aeaprnfjzpfonf/ þodkYjzpfaevQif 0D&d,&SdNyDjzpfonf/

xdktm½Hk\ a0'emay:wGif pl;pdkufum cHpm;aeEkdifNyDjzpfonf/

Hippocampus wGif AP ajymif;vJrI&SdvQif xdkajymif;vJjcif;rS jzpfaom AP onf Vm

PFC odkYa&mufum 0ka|mudk jzpfaponfh Feedback Control Loop jzpf\/ owdonf

Hippocampus &Sd e*dkrlvtm½Hk\ AP ESifh aemufxyf 0ifvmaomtm½HkwdkY\ jcm;em;jcif; AP

yifjzpfonf/ xdk AP onf PFC \ Dorsolateral PFC wGif ,cifu&Sdxm;aom twdwf\

Reference ESifh oGm;a&muf wdkufqdkifpl;prf;um e*dk&,lxm;&rnfh tm½Hkr[kwfvQif e*dk&,lxm;

&rnfh tm½HkodkY jyefí&,l&ef Vm PFC wGif 0ka|m AP jzpfum Hippocampus udkyg AP a[mif;

qufvufjzpfay:apjcif;jzifh e*dktm½Hk AP udk qufvufjzpfay: ap\/ xdkYaMumifh owdESifh

0D&d,wdkYonf wGJzufvkyfudkifavh&Sdonf/ 4if; owdESifh 0D&d,wdkYonf qdkif&myk*d¾Kvfu &,lxm;vdkaom

cHpm;vdkaom a0'em tm½HkcHpm;rItay:wGif pdk;rdk;xm;onfjzpfí 4if; owdESifh0D&d,wdkYonf

qdkif&m yk*d¾Kvfu &,lxm;vdkaom cHpm;rIa0'ememrf\ £a`É[kem;vnfEkdifayonf/

þjzpfpOfwGif dl PFC wGif AP jzpfum a&muf&SdNyD; e*dktm½HkcHpm; rIa0'emudkom

&,lxm;Ekdif&ef 0ka|mqHk;jzwfcsuf AP udkjzpfaponf/ AP onf a&&SnfrSwfÓPfwGif&Sdaeonfh

or®m'dXdjzpfaom todrsm;jzpf\/ a&&Snf rSwfÓPfwGif or®m'd|djzpfaom todrsm;r&Sdygu

yxrtm½Hk\a0'emudk qufíqufí &,lEdkif&ef 0ka|mrjzpfEdkif/ xdka&&SnfrSwfÓPfwGif;rS or®m

'd|d odrI AP rsm;\ aphaqmfvTrf;rdk;rIjzifhom Vm PFC wGif 0ka|m AP jzpfay: Edkifrnf/ 0ka|m AP

jzpfygrS Hippocampus onf rl&if;tm½HkcHpm;rIa0'emudk xdef;ausmif;xm;Ekdifrnf/

a&&SnfrSwfÓPfwGif;&Sd or®m'd|dodrIrsm;udkynm[k ac:onf/ ynmonf emrf£a`Ej́zpfonf/

emrfudk tpdk;&onf/

AP wpfckonf Hippocampus wGif jzpfay:aepOf 4if;\ Frequency onf

wnfNidrfaeonf/ &&Sdxm;aom tm½Hk odkYr[kwf rSwf,lxm;aom tm½Hk\ cHpm;rIa0'emudk

Frequency uay;onf/ Frequency wnfNidrfaejcif; xdkodrI cHpm;rIa0'emonf

tajymif;tvJr&Sdjcif;[k qdkvdkonf/ Frequency wdk;vm vQif cHpm;rIa0'emjyif;vmrnf/

Frequency avsmhvmvQif cHpm;rIa0'em avsmhvmrnf/ cHpm;rIa0'emavsmhvmvQif

tjcm;tm½Hk0ifvm&ef vG,fulonf/ ,SOfbuftm½HkaMumifh jzpfaom AP Frequency onf
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avsmhvmaomaMumifh Frequency rsm;&m AP aemufwpfck 0ifa&mufvmvQif xdk Frequency

jrifhaom AP \ a0'emu vTrf;rdk;ayvdrfhrnf/ xdkYaMumifh &,lxm;aom a0'em\ Frequency

jr§ifhxm;NyD; xdk Frequency wnfNidrfaeaponfh *kPfowådudk {u*¾wm [kac:onf/ &,lxm;aom

a0'em Frequency udk tavsmhtwdk; r&Sd qufíqufí xdef;xm;Edkifvmjcif;jzpfonf/

þowdåudk&,lEdkif&ef qdkif&m NDA zGJYpnf;yHkrsm;twGif;wGif AP xyfumxyfum jzpfay:apjcif;jzifh

4if; NDA \ Synaptic Connection rsm; ydkíydkí tm;aumif;vmonfjzpfí ydkí rsm;jym;vmaom

Dendrites rsm;rS &,lEdkifvmrnfh Temporal Summation ESifh Spatial Summation wdkYrS

0ifa&mufvmrnfh Potential rsm; aygif;pnf;jcif; jzifh odkYr[kwf EIwfxkwfjcif;jzifh NDA \ Overall

Frequency udk xdef;xm;um {u*¾wmudk jzpfapEdkifonf/

tm½Hkwpfckwnf;udkom &,lxm;NyD; xyfumxyfum w&m;xdkifEdkifvQif xdktm½Hkqdkif&m

NDA onf ydkízGHYNzdK;vmNyD; 4if; NDA \ AP Frequency udk 4if; NDA \ zGHYNzdK;vmaom

Dendrite rsm;rS 0ifa&mufvmrnfh Potential rsm;jzifh xdef;n§dum wnfNidrfaom Frequency

jzpfaeap&ef xdef;xm;jcif;jzifh xdkyk*d¾Kvfonf xdktm½Hka0'emwpfckwnf;udk cHpm;um aeEdkifonfh

owådjzpfvm onf/

xdkYaMumifh t½lydaem £`Ed,́m pdwftm; tpkd;&xm;aom? pdwftm; tajymif;tvJrsm;jzpfap

Edkifonfh owåd&Sdaom emrf £a`É (8)rsdK;/ (8)yg;wdkYonf 4if;wdkYESifh ,SOfwGJíjzpfay:aeaom

wHork|memeOö ½lygeH ½kyfjzpfonfh Neurotransmitter rsm;udk yrmPtm;jzifh pdk;rdk;xm;jcif;jzifh

emrfwdkYudk jzpfay:aponf [lí em;vnfEdkifayonf/

psme ypöa,mwd

psme*Fged psme orÜ,kwåwmeH "r®meH? wHork|memeOö ½lygeH psme ypöa,e ypöa,m/

psmeudk psmef[kem;vnfEdkifonf/ psmefonf tm½HkaMumifhjzpfaom a0'emudkodrI cHpm;rI

wnfNidrfaejcif;udk qdkvdkonf/ psmeowådjzifh aus;Zl; jyKjcif;qdkonfrSm cE¨mudk,fonf

tm½HkwpfckaMumifh&aom a0'emcHpm;rI ay:wGif aeEdkifonfhowådudk&,lEdkifonf/ avhusifh,l

Edkifonf/ þodkY tm½Hk\ apwemay:wGif wnfNidrfpGm cHpm;aewwfvmaom psmefowådonf

4if;ESifh ,SOfwGJíjzpfay:aeaom ½kyfrsm;jzpfonfh Neurotransmitter rsm;udk psme owådjzifh

axmufyHhxm;jcif;jzifh psmejzpfay:rIac: a0'emay:wGif wnfNidrf pGm aexdkifaeEdkifrIudk jzpfap\[k
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em;vnfEdkifonf/ psmefac:a0'emcHpm;rIwpfck ay:wGif wnfNidrfpGmaeEdkifaom t*Fg&yftaetxm;

(5)yg; (5)rsdK;&Sdonf/

0dwuf? 0dpm&? yDwd? okc? {u*¾wm wdk Yjzpfonf/ a0'emESifh {u*¾wmwdk Ytm;

odNyD;jzpfonf[k ,HkMunf,lqonf/

0dwuf

0dwufonf Hippocampus wGif qdkif&ma0'em\ NDA wGif AP jzpfae&mwGif tjcm;

AP rsm; 0ifa&mufvmygu owdjzifh rlv AP jyefjzpfap jcif;udkqdkvdkonf/

0dpm&

w&m;xdkifolyk*d ¾KvfwpfOD;onf xdkifí Ak'¨Ekówdur®|mef; pD;jzef;aeonfhtcg

Hippocampus onf Auditory Cortex rS ? Oyrm Ak'̈*kPfawmf wpfckudk &,lum xdk Auditory

Cortex ESifh Hippocampus \ Mum;wGif AP rsm; tjyeftvSefjzpfay:ap\/ þodkYjzpfvQif

Auditory Cortex &Sd Ak'̈*kPfawmf\ NDA zGJYpnf;yHkwGif Synaptic Connection rsm; ydkíydkí

&&Sdvm onf/ þodkYjyKzefrsm;vmonfhtcg Auditory Cortex &Sd Ak'̈*kPfawmf NDA ESifh

Hippocampus wGif; jzpfay:aeaom AP wdkY\ Frequency onf ydkíydkí jrifhwufvmonf/

þodkYjrifhwufvmaom Frequency aMumifh Attention onf Ak'̈*kPfawmfay:wGifom&Sdaeonf/

aemufxyf0ifvmaom tm½Hkopf\ AP Frequency onf tiftm;enf;vQif b0*Fkyapä'

rjzpfawmhbJ csKyfNidrf;\/ qdkif&myk*d¾Kvfonf rlvtm½HkwGif Frequency tjrifh jzifhaeaevQif

tjcm;tm½Hkt*Fgpepfrsm;&Sd Neuron rsm;\ Receptor rsm; ydwfukefonf/ tm½Hk\ AP

jzpfay:aerIaMumifh&aom a0'emwpfck &Sdaeonfudk odaejcif;udk 0dpm&[k em;vnfEkdifonf/

0dpm&qdkonfrSm a0'emwpfck &Sdaeonfudk qufíqufí cHpm;aeEdkifonfh owådjzpfonf/

yDwd

a0'emwpfckay:wGif qufíqufícHpm;ae&onfrSm 'ku©yifjzpf aomfvnf; tjcm;tm½Hkrsm;

0ifa&mufvmEdkifpGrf;r&Sdawmhí tm½Hkig;yg; csKyfxdef;xm;í wpfyg;wnf;aom a0'emESifh ae&jcif;onf
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'ku©rsm;pGmudk jidrf;at;oGm;aponf/ cËmudk,f\ yifyef;BuD;pGm tvkyfvkyfae&jcif;onf

oufomvm\/ cËmudk,fonf Parasympathetic pepf\ xdef;ausmif;rIjzifhom twefi,f

wnfNidrfpGmae&\/ Synaptic Connection rsm;wGif Dopamine ESifh tjcm; Neuro Opiod rsm;

xGufvmonfhyrmP ydkírsm;vmonf/ þodkY 0dpm& &íaexdkifaevQif Dopamine ESifh Neuro

Opiod  rsm; xGufvmonfhyrmP rsm;vmaomaMumifh pdwfat;csrf;om aexdkifí aumif;vm

onf/ Dopamine ESifh Neuro Opiod rsm;aMumifh jzpfay:vmaom AP rsm;aMumifhjzpfaom

a0'emonf vGefpGmodrfarGYonfhtwGuf cHpm;íaumif;vmonf/ þuJhodkY a0'em cHpm;ae&jcif;udk

yDwdjzpfjcif;[kac:onf/ yDwdjzpfjcif;onf aumif;aom cHpm;rIjzpf aomfvnf; 4if; Dopamine

ESifh Neuro Opiod rsm;aMumifh jzpfaom a0'emonfvnf; a0'emyif jzpfayonfudk

owdjyK&efvdkonf/

okc

þodkYoHk;oyfvQif 0dwufjzpfrIpsmefonf 0dpm&jzpfrIudk psmeft*Fg wpfcktjzpfaxmufyHh

ay;onf/ xdkenf;wlpGm 0dpm&psmefjzpfrIaMumifh yDwdjzpfum Nidrfae\/ yDwdpsmef&\/

yDwDpsmefudkjzpfvmap&ef wHorkwåmeHeOö ½lygeH[k [k qdkEdkifaom Dopamine ESifh Neruo Opiod

rsm;onf 0dpm&psmef\ tm;aumif; axmufyHhrIjzifh Synaptic Connection rsm;wGif xGufvmNyD;

yDwdpsmefudk jzpfap onf/ xdkyDwdpsmefonf tm½Hkig;yg; avsmhoGm;íom aumif;rGefodomonfh

qif;&JrIavsmhyg;oGm;jcif;aMumifh jzpfaom t&omyifjzpfaomfvnf; 4if;onf useftm½Hkwpfyg;u

ay;aom AP aMumifhjzpfonfh a0'emudk cHpm;ae&qJ jzpfaomaMumifh 'ku©yifjzpfacsonf/

avsmhoGm;aom tm½Hkig;yg;aMumifh jzpfvmaom yDwdcHpm;rIudkjzpfaponfh Dopamine ESifh Opiod

rsm;u ay;aom cHpm;rIudk 4if;\MudK;udkifjzpfaom þtm½Hkwpfck\ AP uay;aom a0'emom

jzpfonfudk trSeftwdkif;tm½Hkpl;pdkufum xm;EdkifvmvQif xdkvufuseftm½Hku ay;aom

cHpm;rIa0'emyif tusdK;oufa&mufrIr&SdawmhbJ Hippocampus wGif AP jzpfrI\ Frequency

onf jrifhonfxufjrifhvmum Threshold Level wpfckwGif xdk Neuron wdkYonf Conditioning

jzpfum wkHYjyefrIrJhaom taetxm; Null State udka&mufayvdrfhrnfudk Pavlov \ Conditioning

Theory u qdk\/
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{u*¾wm

Hippocampus \ AP Frequency onf tjrifhqHk;odkY a&mufonfjzpfí tjcm;rnfonfh

tm½HkopfurQ 0ifa&mufvmEdkifjcif;r&Sd/ þodkYjzpfaejcif;udk {u*¾wmjzpfjcif;[k em;vnfEdkifonf/

xdkpsmeft*Fg (5)yg;wdkYonf 4if;wdkYESifh ,SOfíjzpfaeaom Neurotransmitter rsm;ay:wGif

vnf;aumif;? pdwåZ½kyf ur®Z½kyfrsm;ay:wGifvnf;aumif; psmejzpfum taxmuftyHh

ay;íjzpfap\/

r*¾ypöa,mwd

r*¾*Fged r*¾ orÜ,kwåwmeH "r®meH? wHork|memeOö ½lygeH r*¾ ypöa,e ypöa,m/

r*¾ifw&m; (12)yg;wGif aumif;aomvrf;jy r*¾if (8)yg;ESifh raumif;aomvrf; (4)yg;wdkY

&Sdonf/ rnfonfhvrf;udka&G;íavQmufonfjzpfap qkdif&m yk*¾dKvfjyKjyKorQ um,uH? 0pDuH?

raemuHwdk Y\ ajc&mrsm;onf DNA wGif &S daeonf/ rdrd\ jyKrlonfhvkyfief;rsm;udk

rnfolodonfrodonfjzpfap DNA \ Genetic Code wGif rSwfwrf;jzpfay:NyD;jzpf\/ xdkYaMumifh

y#doaËjzpfonfh tcg vuf&Sdb0\ DNA wdkYonf OwkZ½kyfESifhtwl ykyfodk;ysufpD;oGm;&aomf

vnf; b0opf\ y#doaËay:wGif tusdK;oufa&mufrIrnfodkY&Sdonfudk ,aeY acwfodyÜHjzifh

rrDEdkifao;aomfvnf; aemiftem*wfwGif uREfkyfwdk Yxufydkí odyÜHrsm;em;vnfMuaom

vli,frsdK;qufopfwdkY tpGrf;jzifh þodkYyifjzpfonfudk oufaoom"u xlaxmifEdkifMurnf[k

,HkMunfonf/ uREfkyf\ ,HkMunfcsuf onf ypöKyÜefb0\ DNA onf tem*wfb0\ DNA

wGif wpfenf;r[kwf wpfenf; vTrf;rdk;rI&Sdvdrfhrnf[k jzpfonf/ oufaoxl&ef r&Sdonfr[kwf/

rjynfhpHkao;íomjzpfonf/ aemifwGif odyÜHwdk;wufvmonfESifhtrQ jynfhpHk vmayvdrfhrnf/

r*¾ypöa,mwd qdkonfrSm r*¾ifw&m; (12)yg;onf 4if;wdkYESifh,SOf íjzpfaom ½kyfwdkYudk

taMumif;w&m;tjzpf taMumif;cHí qdkif&m½kyfrsm;udk tusdK;w&m;tjzpf jzpfaponf[k

em;vnfEdkifonf/ aumif;aomtvkyf r*¾if&Spfyg;aMumifh jzpfay:vmrnfh ½kyfrsm;onf aumif;aom

½kyfrsm;yif jzpfacsrnf/ raumif;aomr*¾ifrsm;jzpfonfh rdpäm'd|d? rdpäm0gpm? rdpämur®EÅ? rdpämtmZD0

wdkYonf raumif;aom½kyfrsm;udkom jzpfapayvdrfhrnf/ raumif;aom y#doaË ½kyf? raumif;aom

ur®Z½kyfrsm;udkom jzpfaprnf[k em;vnfEkdifonf/ udk,f&&Sdaom½kyfonf raumif;aom
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y#doaË½kyfESifh pdwåZ½kyfrsm;jzpfygu udk,fvkyfcJhaom udk,fjyKcJhaom raumif;aom r*¾ifav;yg;

wdkYaMumifhom jzpfonfudk owdjyK&efjzpfonf/ rnfolYudkrQ tjypfrwifbJ rdrdudk,fwdkifom

aumif;atmif? aumif;aom r*¾ifvrf; (8)oG,fudk MudK;pm;íavQmuf&ef jzpfonf/

orÜ,kwåypöa,mwd

pwåma&mcEm̈ t½lydaem tnrnH orÜ,kwåypöa,e ypöa,m/

emrfav;yg;onf tjyeftvSef aus;Zl;jyKaxmufyHhvsuf twl,SOfwGJ í pepfwpfckwnf;

wGif twlwuG jzpfay:Muum twlwuG csKyfNidrf;Muonf [kem;vnfEdkifonf/

tjriftm½Hkpepf? tMum;tm½Hkpepf? teHYtm½Hkpepf? t&omtm½Hk pepf? awGYxdtm½Hkpepf?

raemtm½HkpepfwdkYonf 4if;wdkY\twGJvdkuf tvkyfvkyfMuonf/ pu©Ktjriftm½HkpepfodkY

½lyg,we0ifa&mufvmvQif twDwb0ifrSpí MunfhvQif b0*Fpve? b0*Fkyapö'? yOö'Gg&m0ZÆef;?

orÜ#dpädKif;? oEÅD&P? 0ka|m? aZm? w'g½Hk? b0if ponfh pdwfrsm;jzpfay:\/ pdwf½IaxmifhrS rMunfhbJ

emrfcE¨mav;yg; ½IaxmifhrSMunfhvQif ½lyg,we 0ifa&mufvmí zó jzpfonfESif h

a0'emu©Ëmerfjzpfay:\/ xdka0'emonf taMumif;w&m; jzpfum Ganglion rsm;wGif&Sdaom

"mwkywf0ef;usifrsm; ajymif;vJMujcif;onf ocFg&u©Ëmemrfjzpfay:jcif;[k em;vnfEdkifonf/

a0'emu©ËmerfESifh ocFg&u©Ëm emrfwdkY wpfNydKifeufwGJí jzpfay:jcif;onf orÜ,kwåjzpfjcif;jzpf\/

tajccH taMumif;w&m; tm½Hk ½lyg,weaMumifh jzpfjcif;vnf;wl\/ pu©K0w¦K pu©Kyom'wGif

rS DíjzpfonfrSmvnf; wl\/ jzpfay:&mwGif twlwljzpfay: um csKyfNidrf;vQifvnf;

twlwlcsKyfNidrf;aom AP rsm;jzpfí orÜ,kwå ,SOfwGJ ítwlwuGay:onf[k em;vnfEdkifonf/

xdkYaemuf pu©Ktm½Hkpepf vrf;aMumif;wpfavQmuf AP rsm; tMum;r&Sdjzpfum pu©K0dnmPfpdwf?

0dnmPu©Em̈ emrfjzpf\/ onmu©Ëmemrfjzpfay:\/ xdk onmu©Em̈emrfu taMumif;

w&m;jyefjzpfum 0dnmPu©Ëmemrfudk jzpfapjyefonf/ 0dnmPu©Ëm emrfu a0'eu©Ëmerfudkyg

wpfNyd Kifeufjzpfay:ap\/ jrifjcif;pepf\ ZD0aA' jzpfpOfwGif þodk YawG Y&jcif;ud k

tnrnjzpfaejcif;[k em;vnfEdkifonf/ wpfck ESifhwpfck qufoG,faeNyD; wpfck\yrmPESifh

aemufwpfckonf wdkuf½dkuftcsdK; (Linearity) &SdaeonfrSm tnrnoabmjzpf\/ tnrn

jzpfjcif;onf  Linearity jzpfrIudkom qdkvdkjcif;r[kwf/ Non-Linearity jzpfí qufpyfaerI

&SdaevQifvnf; tnrnjzpfayao;onf/ wdkawmif;vSpGmaom umvtwGif; jzpfay:vmMuonf

udk wpfxpfcsif;Munfhíom þodkYtao;pdwf a&;om;&aomfvnf; vufawGYwGif tm;vHk;
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vsifjrefpGm wpfNydKifeufjzpfum wpfNydKifeufcsKyfoGm;onfudkom awGY&rnfjzpfonf/ twlwuGjzpfí

twlwuG csKyfonf[k qdkEdkifayonf/ emrfcËm av;yg;wdkY\ orÜ,kwåypönf;jzifh quf EG,fum

tcsif;csif; twlwuG jzpfay:csKyfNidrf;aejcif;[k em;vnfEkdifonf/

jrifodpdwf pu©K0dnmPfpdwf\ tazmf (7)OD;[k wifpm;a[mMum;avh &Sdonfh apwoduf

(7)rsdK;jzpfonfh zó? a0'em? onm? apwem? {u*¾wm? Zd0dwda`É ESifh reodum&wdkYwGif

zóonf Oyrm ½lyg,weESifh pu©Kyom' wdkY\ awGYqHkrI[k em;vnfEdkifonf/ zójzpfonfESifh

a0'emjzpfay\/ NyD;aemuf jzpfay:aom NDA zGJYpnf;yHkjzpfay:yHkonf onm[k rSwf,lEdkifonf/

Sensory Memory wGif acwårQodrI odrf;qnf;jcif;udk onm[kqdkvQif zó? a0'emESifh

onmwdk Yonf twlwuG wpfNydKifeufjzpfay:onfrSm xif&Sm;vm\/ {u*¾wmonf

0ifa&mufvmonfhtm½Hk\ twdr[EÅm½Hk? r[EÅm½Hk ponfh jyif;xefrItiftm;aMumifh pu©K0w¦K

pu©Kyom'wGifjzpfay:onfh Graded Potential Frequency jrifhvQif þtm½Hkrsm;tm; vTrf;rdk;aom

{u*¾wm jzpfay: Edkifonf/ xdkYaMumifh zó? a0'em? onm? {u*¾wmwdkYonf wpfNydKifeuf

jzpfay:onf[k em;vnfEdkifonf/ apwemonf EdI;aqmfjcif; toifhjyifjcif; [kt"dyÜm,f&Sdayonf/

½lyg,weonf pu©Kyom'odkY 0ifa&mufawGYqHk&ef twGuf Cerebellum ac: OD;aESmuf

uav;onf wpfudk,fvHk;&Sd Proprioceptor rsm;rS ypöKyÜefowif;tcsuftvufrsm; &,lvsuf

cËmudk,f&Sd rsufpdodkY ½lyg,we 0ifa&mufEdkifonfh tajctaewGif &Sdap&ef EId;aqmfxm;&onf/

rsufvHk;rsm;yGifhaejcif;onf tvdkvdkyGifhaejcif;r[kwf/ Cerebellum ESifh Basal Ganglia wdkY\

EdI;aqmfaxmufyhHrIjzifh rsufpd\ MuGufom;rsm;u qGJzGifhxm;jcif; jzpfonf/ ½lyg,we

0ifa&mufonfhtcg xdk½lyg,weudk qufí Munfhjrif Edkifap&ef vdktyfonfh xdef;n§drIrsm;jyKum

½lyg,we 0ifvmEkdifa&; EdI;aqmfaxmufyHhxm;ay;jcif;onf apwemyifjzpfonf/ qdkif&m

½lyg,weudk jrifvdkufonfESifh xdk½lyg½HkaMumifhjzpfaom jrifodjcif;udpötwGuf vdktyfonfh

EdI;aqmfrIapwemonf qdkif&m ½lyg,weudpö vkyfief;wpfckwGif zó? a0'em? onm? apwem?

{u*¾wmwdkYESifh twlwuG jzpfay:vmonfudk awGY&rnf/ ZD0dwda`Éonf pu©Ktm½Hkpepf&Sd

tm;vHk;aomuvmyfpnf;rsm;udk tvkyfvkyf ap&ef axmufyHhay;xm;aom vQyfppfywf0ef;usif[k

em;vnfEdkifonf/ ZD0dw½kyfonf DNA wGif;rS Gene jzpfonf/ qdkif&m Gene rsm;onf

qdkif&muvmyf pnf;twGif; pu©K0dnmPfpdwfjzpfapEdkif&ef tajccHjzpfaom b0if"mwk

ywf0ef;usifudk zG JYpnf;jzpfay:aeaponf/ ZD0dw½kyf tvkyfrvkyfvQif uvmyfpnf;\

"mwkywf0ef;usifysufjy,fonf/ "mwkywf0ef;usif ysufjy,fvQif uvmyfpnf;rsm; csKyfNidrf;\/

zó? a0'em? onm? apwem? {u*¾wmwdkY wpfNydKifeufjzpfay:&mwGif ZD0dwda`E´ac:

wnfNidrfonfh ZD0"mwkywf0ef;usifonf r&Sdrjzpfvdktyfonf/ "mwkywf0ef;usifonf
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vQyfppfywf0ef;usifyifjzpfí 4if;vQyfppfzGJYpnf;yHkaMumifh uvmyfpnf;rsm; "mwfvdkufcH&aom

a0'emudk apwoduf[k &nfnTef;ajymqdkonfudk em;vnfEdkifonf/ xdkYaMumifh pu©K0dnmPfpdwf?

aomw0dnmPfpdwf? Cme0dnmPfpdwf? Zd0Sm0dnmPfpdwf? um, 0dnmPfpdwfwdkY toD;oD;

jzpfay:Mu&mwGif oAÁpdwå om"m&P apwodufrsm;[k ac:aom zó? a0'em? onm? apwem?

{u*¾wm? ZD0dwda`ÉwdkYonf twlwuG orÜ,kwåjzpfMuwm twlwuG csKyfNidrf;Muonf/

0dyÜ,kwåypöa,mwd

½lydaem"r®m? t½lydeH"r®meH 0dyÜ,kwåypöa,e ypöa,m/

½lydaem"r®m ½kyfw&m;rsm;\ jzpfwnfrIonf t&lydeH "r®meH? pdwfapwoduf wdkY jzpfysufrIESifh

0dyÜ,kwå twlr,SOfygbJ oD;jcm;pDjzpfysufaeMuonf[k em;vnf Edkifonf/ orÜ,kwåjzpfjcif;onf

tjyif tm,wewlnDjcif;? 4if;aMumifh jzpfay:aom AP rsm;onf ae&mtvdkuftrnfESifh

obm0uGJjym;aomfvnf; twljzpfum twlcsKyfNidrf;Mujcif;? 4if; AP wdkYonf pepfwpfcktwGif;&Sd

EsL&Gefrsm;wGif rSDwnfíjzpfay:jcif;wdkYjzpf&rnf/ ½kyfw&m;rsm;\ jzpfay:jcif; onf DNA \ Gene

Expression ESifh uvmyfpnf;wdkY&Sd&m ywf0ef;usif&Sd Signalling Molecules rsm;\  yrmP

Concentration ay:wGifrlwnfí uvmyfpnf;wdkY\ rsufESmjyif&Sd Receptor rsm;wGif Signalling

yrmP rsdK;pHk onf wG,fuyfMuonf/ xdkodkYwG,fuyfvQif qJvftwGif;&Sd Phosphate rsm;onf

Transcription Factor rsm;tjzpf Cell \ qdkif&m Gene toD;oD;\ Sequence rsm;wGif

0ifa&mufae&m,lMuonf/ xdkodkYjzpfvQif ae&m,ljcif;cH&aom Gene wdkYu Secondary

Transcription Factor [kac:aom Protein rsm;udk xyfrH xkwfvkyfay;vdkufvQif xkd Protein

rsm;onf qJvf\yHkoP²mef? ta&miftqif;? vkyfief; ponfwdk Yudk tqHk;tjzwfjyKí

jyKjyifaomaMumifh OD;aESmufqJvf jzpfaom Neuron rsm;? tonf;qJvfrsm;? ESvHk;qJvfrsm;

ponfjzifh qJvftrsdK; tpm; rsdK;pHkjzpfay:um Cell Mitosis ac: Cell yGm;jcif;jzpfpOfudk DNA \

tpDtpOfjzifh jzpfay:apjcif;aMumifh Cell Growth ac: BuD;xGm;jcif;jzpfvmjcif; jzpfonf/

ysufumcsKyfNidrf;&rnfh qJvfrsm;onf Apoptosis ac:jzpfpOfjzifh csKyfNidrf;oGm;Muonf/ xdk Cell

rsm; ½kyfrsm;\ jzpfysufjcif;jzpfpOfonf Neuron twGif;jzpfay:aom AP rsm;\ jzpfysufyHk

obm0ESifhrwlnD/ wjcm;pD jzpfaeonf/ ½kyfjzpfrIonf jyify tm,wevnf;rvdk? uHaMumifh

jzpfaom DNA ? pdwf? OwkESifh tm[m&ay:wGifom rlwnfonf/ b0ifpdwfac: RMP onf

uHaMumifhjzpfaom DNA \ Gene jzpfonfh ZD0dw½kyfwGifrSDum zGJYpnf; jzpfay:ae\/

0Dxdpdwfrsm;onf tm½Hkopf0ifvmrSom tm½Hkopfay:wGif rSDíjzpfonf/ xdktm½Hkopfonf
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½kyf\jzpfysufrIESifh rnfodkYrQ rywfouf/ xdkYaMumifh ½kyfjzpfaom ½lydaem"r®ESifh t½lydeH"r®meHwdkYonf

twlwuG rjzpf jcif;udk 0dyÜ,kwåypöa,e ypöa,m[k em;vnfEkdifayonf/

t½lydaem "r®m? ½lygeH"r®meH 0dyÜ,kwåypöa,e ypöa,m? emrfw&m;rsm; onf ½kyfw&m;rsm;ESifh

twl,SOfí jzpfysufjcif;rjzpfygbJ ½kyfw&m;rsm;ud k axmufyH h\/ ½kyfw&m;rsm;\

jzpfysufaejcif;rsm;udk emrfw&m;rsm;u oD;jcm; jzpfysufaeum aus;Zl;jyKxm;\/

twd¦ypö ypöa,mwd

pwåma&mcEm̈? t½lydaem tnrnH tw¦dypöa,e ypöa,m/

emrfcËmav;yg;wdkYonf wpfyg;ESifhwpfyg; tjyeftvSef jzpfap jcif;onf t&Sdw&m;

jzpfonf[k em;vnfEdkifonf/ emrfcE¨mav;yg;\ tjyeftvSef tcsif;csif;axmufyHh

trSDo[JjyKaejcif;rS emrfcE¨mav;yg;onf tusdK;&v'f tjzpf jzpfay:vm&jcif;onf

yuwdjzpfaeaom w&m;jzpfonf/ taMumif; w&m;onf emrfcËmav;yg;jzpfovdk tusdK;w&m;

onfvnf; emrfcËm av;yg;yifjzpfonf/

pwåma&m r[mblwm tnrnH? tw¦dypöa,e ypöa,m?

r[mblwm "mwfBuD;av;yg;onfvnf; wpfyg;ESifhwpfyg; tjyeftvSef taxmufyHhjyK

aeonfh taMumif;w&m;aMumifh r[mblw "mwfBuD;av;yg; tjzpfzGJYpnf;wnf&Sdaejcif;[laom

tusdK;w&m;onf yuwd&Sdaeaom w&m;jzpfonf/ &SdonfrSmrSefayonf/

MouúEÅdu©aP emr½lyH tnrnH? twd¦ypöa,e ypöa,m?

y#doaËpdwf pwifjzpfonfhtcsdefwGif Nucleus ESifh Cytosol wdkYonf tjyef tvSef

axmufyHjhcif;jzifh Nucleus ESifh Cytosol onf tusdK;w&m;tjzpf twlwuG jzpfay:onf/

pdwåapwodum "r®m? pdwåork|memeH½lygeH? tw¦dypöa,e ypöa,m?

pdwfapwodufwdkYaMumifh pdwfaMumifhjzpfaom pdwåZ½kyfwdkYjzpfay:&jcif;onf tw¦d

trSefyif&Sdaom w&m;jzpf\/ pdwf AP jzpfay:vQif pdwåZ½kyfrsm; pdwfaMumifhjzpfay:vmaom

½kyfrsm;? AP aMumifhjzpfay:vmaom ½kyfrsm;jzpfonfh NDA zGJYpnf;yHkrsm;? y#doaË½kyfjzpfonfh

Nucleus ? DNA \ Gene rS xkwfvkyfaom Protein rsm;onf tusdK;w&m;tjzpf jzpfay:vm\/
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pdwåZ½kyfrsm;onf pdwf? apwodufESifh twlwuG o[Zmwjzpfí jzpfay:onf/ odkYaomf pdwf?

apwoduf wdkYudk jzpfaponfhtaMumif;rSm twGif;tm,we (6)yg;ESifh tjyif tm,we (6)yg;wdkY

awGYqHkjcif;aMumifhom jzpfay&m pdwfaMumifhjzpfaom ½kyfrsm;jzpfonfh NDA rsm;? y#doaË

ur®Z½kyfrsm;onf pdwf? apwodufrsm;udk jzpfay:aponfh taMumif;w&m;rsm;r[kwfacs/

Neurotransmitter rsm;onf pdwfudkjzpfay: apaom twGif;tm,wepepf t*Fg&yfrsm;jzpfonf/

4if;onf pdwåZ½kyf r[kwf[k em;vnfEdkifonf/

r[mblwm Oyg'g½lygeH tw¦dypöa,e ypöa,m/

r[mbkwfav;yg; aygif;pyfí ½kyfjzpfonf/ xdkodkY r[mbkwfav;yg; aygif;pyf vdkufonfESifh

Oyg'g½kyfrsm;jzpfaom tqif;? teHY? t&omESifh MoZm½kyfrsm;yg wpfNydKifeufjzpfay:\/

4if;Oyg'g½kyfwdkYonf r[mbkwfav;yg; aygif;pyfjcif; aMumifh jzpfay:vm&aom tusdK;w&m;rsm;

jzpfNyD;? ,if;tusdK; w&m; Oyg'g rsm;onf r[mbkwfav;yg;ay:wGif tusdK;oufa&mufrIr&Sd/

Oyg'g½kyfrsm; onf r[mbkwfav;yg;\ *kPfowådrsm;udk ajymif;ypfEdkifjcif;r&Sd/ r[mbkwf

av;yg;onf taMumif;w&m;jzpfNyD;  Oyg'g½kyfrsm;onf tusdK;w&m;jzpfonf/ þodkYjzpfay:jcif;

onf tw¦d rSefpGm&Sdygay\[k em;vnfEdkifonf/

pu©m,weH pu©K0dnmP"mwk,m wHorÜ,kwåumeOö "r®meH tw¦d ypöa,e ypöa,m/

rsufvHk;ESifhwuG jrifjcif;tm½HkcHt*Fgpepfonf pu©K0dnmPfpdwfudk jzpfay:apaom

"mwkjzpfpOfrsm;jzpfay:ap&m taMumif;w&m;jzpfonfrSm tw¦drSefpGm &Sdygay\[k em;vnf

Edkifonf/ xdkYtwl ½lyg,weH pu©K0dnmP "mwk,m wHorÜ,kwåumeOö "r®meH tw¦dypöa,e

ypöa,m/ jrifp&m ½lyg½Hk wdkYonf pu©K0dnmPfpdwfudk jzpfay:aponfh "mwkajymif;vJrIrsm;

jzpfay:ap &m taMumif;w&m;jzpfonf/ pu©K0dnmPfpdwfESifh 4if;udkjzpfay:apaom "mwk

ajymif;vJrIrsm;onf tusdK;w&m;oufoufomvQif jzpfonfrsm; tw¦d yuwdrSefpGm &Sdygayonf[k

em;vnfEdkifonf/ useftjyifESifhtwGif; tm,we twGJrsm;? qdkif&m0dnmPfpdwfESifh 4if;wdkYudk

jzpfay:apaom "mwkajymif;vJrI rsm;wGif tjyifESifh twGif;tm,mwersm;onf taMumif;w&m;

rsm;jzpfNyD; qdkif&m0dnmPfpdwftoD;oD;ESifh 4if;0dnmPfpdwfrsm;udk jzpfay:apaom "mwk

ajymif;vJrIrsm;onf tusdK;w&m; oufoufrQom jzpfonfrSm tw¦drSefpGm &Sdygayonf[k

em;vnfEdkifayonf/
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½lyg,weH? o'ǵ,weH? *E¨m,weH? &om,weH? azmXAÁm,weH raem"mwk,m wH

orÜ,kwåumeOö"r®meH tw¦dypöa,e ypöa,m/

tjyiftm,we ajcmufyg;onf raem"mwk,mac: orÜ#dpädKif;pdwf ESifhwuG 4if;pdwf

jzpfay:&ef vdktyfaom "mwkjzpfpOfrsm;tm;vHk;ESifh? 4if;ESif h twl ,SOfwGJjzpfay:aom

"mwkoabmrsm; jzpfpOfrsm;tm;vHk;udk jzpfaponfh taMumif;w&m;jzpfonfrSm tw¦drSefpGm

&Sdayonf[k em;vnfEdkifonf/

,H½lyH edóm,? raem"mwkp raem0dnmP"mwkp 0wåEÅd/

tMuif [',0w¦Kay:wGifrSDí orÜ#dpädKif;pdwf? oEÅD&Ppdwf? 0ka|m? aZm ponfh

apwodufwdkYyg qufíjzpfMuukefonf/ xdkpdwfwdkYESifh wuG xdkapwodufwdkYudk jzpfay:aptyfaom

"mwkjzpfpOfrsm;onf tusdK;w&m;rQomjzpfonf/ þtydk'fonf raem"mwkESifh raem0dnmP

"mwkwkdY jzpfay:&m ae&m? rSDwnf&m0w¦Kudkom a[majym\/

wH½lyH raem"mwk,mp? raem0dnmP "mwk,mp? wHorÜ,kwåumeOö"r®meH tw¦dypöa,e

ypöa,m/

xdk [',0w¦Kay:wnfí raem"mwk,m orÜ#dpädKif;pdwfESifh 4if;udk jzpfay:aponfh

"mwkajymif;vJrIrsm;onfvnf;aumif;? oEÅD&PpdwfESifh 4if;udk jzpfapaom "mwkajymif;vJrIrsm;

onfvnf;aumif;? 4if;"mwkajymif;vJrI jzpfpOfrsm;ESifh twl,SOfí pepfwpfckwnf;wGif twljzpfum

twlcsKyfNidrf;Muaom vQyfppfoabmw&m;rsm;onf vnf;aumif;? jzpfay: MuukefonfrSm tw¦d

rSefpGm&Sdaeayonf[k em;vnfEdkifonf/ þoabmw&m; rsm;onf pdwful; oufoufr[kwfygbJ

tw¦d yuwdtm;jzifh rSefpGmwnf&SdaeMuonf[k qdkvdkonf/

ew¦dypöa,mwd

oreEÅ&m ed½k'́g? pdwåapwodum "r®m y#KyÜEémeH pdwå apwodumeH "r®meH ew¦dypöa,e ypöa,m/

pdwfonf tajccHtm;jzifh vQyfppfajymif;vJa&GUvsm;rIjzpfonf/ 4if;wGif vQyfppf\

*kPfowåd&S dayonf/ vQyfppfpD;qif;rIonf tMum;r&Sd pD;qif;jcif;jzpfonf/ tm½HkcH

pepfwpfckwGif&Sdaom Neuron wdkY\ Axon wGif jzpfay:aom AP onf Hillock rSpíjzpfay:NyD;

a&SUodkY a&SUodkYa&GUoGm;onf/ AP onf Axon \ wpfae&mwGif Na+ rsm; rsm;vmrI odkYr[kwf

vQyfppf tzdk"mwfrsm;vmrIjzpfonf/ 4if;tzdk"mwfrsm;vmonfhjzpfpOfonf wpfae&m
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wnf;wGifjzpfaejcif;r[kwf/ Axon \ Synaptic Terminal odkYOD;wnfum a&GUum a&GUum

ae&majymif;í tzdk"mwfrsm;vmjcif;jzpfonf/ Hillock ESifh teD;qHk; Li-gand Gate u pyGifhí

xdkae&mwGif Na+ rsm;0ifvmum AP jzpfonfESifh xdkae&mwGif K+ *dwfrsm;yGifhvmum K+

wdkYjyefxGufMu\/ K+ wdkY pwifxGufonfh tcsdefwGif yxr Na+ Gate ESifh uyfvsuf&Sdaom Na+

Gate u yGifhvmNyefNyD; Na+ rsm;0ifvm&m ae&majymif;a&GU Na+ 0ifa&mufjcif;jzpfjyefonf/

þodkY jzpfjcif;wGif a&SUwGifjzpfcJhaom Na+ rsm;vmrIonf K+ xGufvQif tzdk"mwf jyefavsmhvmNyD;

4if;ESifhuyfvsufae&mwGif Na+ ydkí rsm;vmjyefonf/ xdkYaMumifh a&SUa&SUwGifjzpfaom AP onf

csKyfysufonfhtcsdefwGif AP onf Axon \ 4if;ae&mESifh teD;qHk;uyfvsufae&mwGif

ajymif;íjzpfay:aeNyDjzpfonf/ a&SUucsKyf aemufwGifjzpf? a&SUwGif ew¦dbmrSr&Sdjzpfae\/

xdk YaMumifh oreEÅ&m ed½k'¨g? pdwåapwodum"r®m? a&SUa&SUwGif csKyfNidrf;cJhaom

pdwfapwodufwdkYonf? y#KyÜEémeH pdwå apwodumeH "r®meH? ,ck ypöKyÜefwnfhwnfhwGifjzpfay:

aeaom pdwf? apwodufwdkYjzpfvmap&ef taMumif; w&m;rsm;jzpfonf[k em;vnfEdkifonf/

a&SUwGifjzpfí csKyfNidrf;aom AP onf aemufwGif qufíqufí AP jzpfay:onf/ a&SUujzpfaom

AP vQyfppfaMumifh "mwfvdkufcH&aom a0'emcHpm;rIonf oreEÅ&m ed½k'̈g? pdwåapwodum"r®m

jzpfNyD; aemufxyf xyfí ay:vmaom AP onf y#KyÜEémeH pdwå apwodumeH "r®meH jzpf\/

þodkY ypöKyÜefwGif jzpfay:qJ pdwfESifh apwodufrsm;onf a&SUa&SU wGif jzpfay:cJhonfh uyfvsuf

pdwfapwodufrsm; csKyfNidrf;onfESifh? ew¦d r&SdawmhonfESifh pwifjzpfay:onf/

0d*wypöa,mwd

oreEÅ&m 0d*wm? pdwåapwodum "r®m y#KyÜEémeH pdwå apwodumeH "r®meH 0d*wypöa,e

ypöa,m/

a&SUa&SUwGiftMum;r&SdjzpfcJhaom AP rsm;onf aemufaemufwGif tMum;r&Sdjzpfvmaom

AP rsm;udk uif;uGmjcif;jzifh aus;Zl;jyKaeonf/ a&SU AP 100 &mEIef;wGif aemuf AP okn

jzpf\/ a&SU AP (90)&mcdkifEIef;wGif aemuf AP (10)&mcdkifEIef; jzpf\/ a&SU AP (75)&mcdkifEIef;usefí

(25) &mcdkifEIef;csKyfysufvQif aemuf AP (25)&mcdkifEIef;jzpf\/ a&SU AP (50)&mcdkifEIef;csKyfysufvQif

aemuf AP (50) &mcdkifEIef;jzpfwnf\/ a&SU AP (25)&mcdkifEIef;omusefvQif aemuf AP (75)

&mcdkifEIef;jzpfwnfNyD;jzpf\/ a&SU AP oknomusefvQif aemuf AP (100) &mcdkifEIef; jzpfay:NyD;jzpf\/
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(100)&mcdkifEIef;jzpfay:aeaom tcsdefonf ypöKyÜeftcsdefjzpfayonf/ qdkif&myk*d¾Kvfu

xdkcHpm;rIa0'emudk odaeaom tcsdefjzpfonf/ 0ifvmaom tjyiftm,wersm;aMumifh

jzpfay:onfh a0'em cHpm;rIonf ypöKyÜefwpfcPwGifom&SdNyD; xdkwpfcPonf csufcsif;csKyfNidrf;um

twdwfwGif aysmufoGm;onf/ a0'emonf ypöKyÜefwnfhwnfhwGifom &Sdonf/ þodkYjzihf a&SUa&SUu

pdwfapwodufrsm;onf aemufaemuf pdwfapwodufrsm; (100)&mEIef;jynfhjzpfay:vQif

4if;wdkYonf vHk;0r&Sdawmhjcif;jzifh aemufpdwf apwodufrsm;udk (100)&mEIef;jzpfay:aponfudk

&nfnTef;í pdwfapwodufrsm;onf aemufpdwfapwodufrsm;ESifh uif;uGmum jzpfjcif;owådjzifh

aemufpdwf apwoduf jzpfay:ap&ef aus;Zl;jyKonf[k em;vnfEdkifayonf/

t0d*w ypöa,mwd

pwåma&mcËm t½lydaem tnrnH t0d*wypöa,e ypöa,m/

emrfcËmav;yg;onf wpfyg;ESifhwpfyg; tjyeftvSeftaxmuftyHh jyKaejcif; taMumif;w&m;ESifh

tusdK;w&m;jzpfaom emrfcËmav;yg;jzpfay: rIonf ruif;ruGm wpfqufwnf;jzpf\/

pwåma&mr[mblwm tnrnH t0d*wypöa,e ypöa,m/

r[mbkwf "mwfBuD;av;yg;wdkY\ tjyeftvSef taxmuftyHhjyKrI taMumif;w&m;ESifh

4if;\tusdK;w&m;jzpfaom r[mbkwf "mwfBuD;av;yg; jzpfay:aygif;pnf;í ½kyfjzpfay:rI

ruif;ruGmwpfom;wnf;jzpf\/

MouúEÅdu©aP emr½lyH? tnrnH t0d*wypöa,e ypöa,m/

y#doaËaepOfwpfcPwGif ½kyfjzpfaom Nucleus ESifh Zygote \ Cytosol "mwkywf0ef;usif

aMumifhjzpfaom vQyfppf"mwfvdkufcHpm;ae&aom a0'em onf taMumif;w&m;tjzpf t&if;cHí

xdk Nucleus ESifh Cytosol "mwkywf0ef; usifaMumifhjzpfaom vQyfppf"mwfvdkufcHpm;ae&aom

a0'em twlwuG jzpfay:aejcif; tusdK;w&m;wdkYonf ruif;ruGmbJ wpfom;wnf; jzpfae\/

pdwå apwodum "r®m? pdwå ork|memeH ½lygeH? t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom pdwfapwodufwdkYESifh 4if;pdwfapwoduf wdkYaMumifh jzpf&aom

tusdK;w&m; ½kyfwdkYonf ruif;ruGmbJjzpfMuukef\/
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r[mblwm? Oyg'g ½lygeH t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom r[mblw "mwfBuD;av;yg;onf 4if;wdkY av;yg;aygif;pnf;rI

aMumifh jzpfay:aom tusdK;w&m;jzpfonfh Oyg'g½kyfrsm; jzpfonfh tqif;? teHY? t&om?

MoZmwdkYESifhtwl ruif;ruGmtwlwuG &SdaeMu\/ r[mblw "mwfBuD;av;yg;\ aygif;pnf;jcif;

tusdK;w&m;aMumifh jzpfay:vm&onfh tusdK;w&m;jzpfonfh Oyg'g½kyf(24)yg;jzpfaom tqif;?

teHY? t&om? MoZm tp&SdonfwdkYonf tjcm;wGifjzpfay:jcif;r[kwfbJ xdkr[mblw

"mwfBuD;av;yg; aygif;pnf;zGJYpnf;í jzpfay:vmaom ½kyfESifhtwl xdk½kyfESifh ruif;ruGmbJ

xdk½kyfrSmyif jzpfay:Muonf[k em;vnfEdkifonf/

pu©m ,weH? pu©K 0dnmP "mwk,m? wH orÜ,kwåumeOö "r®meH? t0d*w ypöa,e ypöa,m/

tusdK;w&m;jzpfaom rsufpdESif hwuGaom tjriftm½H kpepfygt*Fg rsm;onf

taMumif;w&m;jzpfaom pu©K0dnmPfpdwfESifh 4if;tm;jzpfay:ap aom "mwkajymif;vJjcif;rsm;ESifh

ruif;ruGmtwlwuG &Sd&if; jzpfay:aeMu ayonf/

tusdK;w&m;jzpfaom pu©K0dnmPfpdwfESif h 4if;ud k jzp fud k jzpfay: apaom

"mwkajymif;vJrIrsm;onf tjcm;ae&mwGif oD;jcm;jzpfay:aejcif; r[kwfbJ taMumif;w&m;

jzpfaom rsufvHk;ESifhwuGaom tjriftm½Hkpepfyg t*Fgrsm;wGifom ruif;ruGmbJ jzpfay:

aejcif;jzpfonf[k em;vnfEdkifonf/

aomwm ,weH? aomw 0dnmP "mwk,m? wH orÜ,kwåumeOö "r®meH? t0d*w ypöa,e

ypöa,m/

taMumif;w&m;jzpfaom em;ESifhwuG tMum;tm½Hkpepfyg t*Fgrsm;onf tusdK;w&m;

jzpfaom aomw0dnmPfpdwfESifh 4if;udkjzpfay:apaom "mwkajymif;vJrIrsm;ESifh ruif;ruGm

twlwuG jzpfay:aeMuayonf/

tusdK;w&m;jzpfaom aomw0dnmPfpdwfESifh 4if;udkjzpfay:apaom "mwkajymif;vJrIrsm;onf

tjcm;ae&mwGif oD;jcm;jzpfay:aejcif;r[kwfbJ taMumif;w&m;jzpfaom em;ESifhwuGaom

tMum;tm½HkcHpepfwGif yg0ifonfh t*Fgrsm;wGifom ruif;ruGmbJ jzpfay:aejcif;jzpfonf[k

em;vnfEdkifonf/
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Cmem ,weH? Cme 0dnmP "mwk,m? wH orÜ,kwåumeOö "r®meH? t0d*w ypöa,e

ypöa,m/

taMumif;w&m;jzpfaom ESmacgif;ESif hwuG teHYcHtm½Hkpepfyg t*Fgrsm;onf

tusdK;w&m;jzpfaom Cme0dnmPfpdwfESifh 4if;udkjzpfay:apaom "mwkajymif;vJrIrsm;ESifh

ruif;ruGm twlwuG jzpfay:aeMuayonf/

tusdK;w&m;jzpfaom Cme0dnmPfpdwf (eHodjcif;)ESifh 4if;udk jzpfay:ap aom

"mwkajymif;vJrIrsm;onf tjcm;ae&mwGif oD;jcm;jzpfay:aejcif; r[kwfbJ taMumif;w&m;

jzpfaom ESmacgif;ESifhwuGaom teHYcH tm½HkcHpepfwGif yg0ifonfh t*Fgrsm;wGifom ruif;ruGmbJ

jzpfay:aejcif; jzpfonf[k em;vnfEdkifonf/

Zd0Sm ,weH? Zd0Sm 0dnmP "mwk,m? wH orÜ,kwåumeOö "r®meH? t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom vQmESifhwuG t&omcHtm½Hkpepfyg t*Fgrsm; onf tusdK;w&m;

jzpfaom Zd0Sm0dnmPfpdwf (t&omodjcif;)ESifh 4if;udkjzpfay: apaom "mwkajymif;vJrIrsm;ESifh

ruif;ruGm twlwuG jzpfay:aeMuayonf/

tusdK;w&m;jzpfaom Zd0Sm0dnmPfpdwf (t&omodjcif;)ESifh 4if;udk jzpfay:apaom

"mwkajymif;vJrIrsm;onf tjcm;ae&mwGif oD;jcm;jzpfay:aejcif; r[kwfbJ taMumif;w&m;

jzpfaom vQmESifhwuGaom t&omcHtm½HkcHpepfwGif yg0ifonfh t*Fgrsm;wGifom ruif;ruGmbJ

jzpfay:aejcif;jzpfonf[k em;vnfEdkifonf/

um,m ,weH? um, 0dnmP "mwk,m? wH orÜ,kwåumeOö "r®meH? t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom um,cËmudk,fESifhwuG xdawGYcHtm½Hkpepfyg t*Fgrsm;onf

tusdK;w&m;jzpfaom um,0dnmPfpdwf (xdodpdwf)ESifh 4if;udkjzpf ay:apaom "mwkajymif;vJrI

rsm;ESifh ruif;ruGm twlwuG jzpfay:aeMu ayonf/

tusdK;w&m;jzpfaom um,0dnmPfpdwf (xdodpdwf)ESifh 4if;udk jzpfay: apaom

"mwkajymif;vJrIrsm;onf tjcm;ae&mwGif oD;jcm;jzpfay: aejcif; r[kwfbJ taMumif;w&m;

jzpfaom um,cËmudk,fESifhwuGaom xdawGYtm½HkcHpepfwGif yg0ifonfh t*Fgrsm;wGifom

ruif;ruGmbJ jzpfay:aejcif; jzpfonf[k em;vnfEdkifonf/
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½lyg,weH pu©K0dnmP "mwk,m? wHorÜ,kwåwumeOö "r®meH t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom ½lyg,we jrifp&m? awGYp&m? Munfhp&monf tusdK;w&m;

jzpfaom pu©K0dnmPfpdwf (jrifodpdwf)ESifh 4if;udkjzpf ay:apaom "mwkywf0ef;usif ajymif;vJrIrsm;

ESifhvnf;aumif;? 4if;jzpfpOfrsm;ESifh twl ,SOfwGJjzpfay:aeaom tjcm;,SOfzuf jzpfpOfrsm;ESifh

aomfvnf;aumif; ruif;ruGm twlwuG jzpfay:aeMuayonf/

tusdK;w&m;jzpfaom pu©K0dnmPfpdwf (jrifodpdwf)ESifh 4if;udkjzpfay: apaom

"mwkywf0ef;usifajymif;vJrIrsm;onfvnf;aumif;? 4if;jzpfpOf rsm;ESifh,SOfwGJíjzpfay:aeaom

tjcm;,SOfzufjzpfpOfrsm;onfvnf;aumif; taMumif;w&m;jzpfaom ½lyg,weH(jrifp&m? awGYp&m?

Munfhp&m)ESifh ruif;ruGmbJ twlwuGjzpfay:Mu\/

o'́g,weH aomw0dnmP "mwk,m? wHorÜ,kwåwumeOö "r®meH t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom o'́g,we Mum;p&monf tusdK;w&m;jzpfaom aomw0dnmPfpdwf

(Mum;odpdwf)ESifh 4if;udkjzpf ay:apaom "mwkywf0ef;usif ajymif;vJrIrsm;ESifhvnf;aumif;?

4if;jzpfpOfrsm;ESifh twl ,SOfwGJ jzpfay:aeaom tjcm;,SOfzuf jzpfpOfrsm;ESifhaomfvnf;aumif;

ruif;ruGm twlwuG jzpfay:aeMuayonf/

tusdK;w&m;jzpfaom aomw0dnmPfpdwf (Mum;odpdwf)ESifh 4if;udk jzpfay:apaom

"mwkywf0ef;usifajymif;vJrIrsm;onfvnf;aumif;? 4if;jzpfpOf rsm;ESifh ,SOfwGJíjzpfay:aeaom

tjcm;,SOfzufjzpfpOfrsm;onfvnf;aumif; taMumif;w&m;jzpfaom o'́g,we (Mum;p&m)ESifh

ruif;ruGmbJ xdpyfvsuf twlwuGjzpfay:Mu\/

*Em̈,weH Cme0dnmP "mwk,m? wHorÜ,kwåwumeOö "r®meH t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom *Ë,we (teHYeHp&m)onf tusdK;w&m;jzpfaom Cme0dnmPfpdwf

(eHodpdwf)ESifh 4if;udkjzpf ay:apaom "mwkywf0ef;usif ajymif;vJrIrsm;ESifhvnf;aumif;?

4if;jzpfpOfrsm;ESifhtwl ,SOfwGJ jzpfay:aeaom tjcm;,SOfzuf jzpfpOfrsm;ESifhaomfvnf;aumif;

ruif;ruGm twlwuG jzpfay:aeMuayonf/
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tusdK;w&m;jzpfaom Cme0dnmPfpdwf (eHodpdwf)ESif h 4if;udk jzpfay:apaom

"mwkywf0ef;usifajymif;vJrIrsm;onfvnf;aumif;? 4if;jzpfpOf rsm;ESifh ,SOfwGJíjzpfay:aeaom

tjcm;,SOfzufjzpfpOfrsm;onfvnf;aumif; tjcm;wGifjzpfaejcif;r[kwfbJ taMumif;w&m;

jzpfaom Cme,we (eHp&m) ESifh ruif;ruGmbJ xdpyfvsuf twlwuGjzpfay:Mu\/

&om,weH Zd0Sm0dnmP "mwk,m? wHorÜ,kwåwumeOö "r®meH t0d*w ypöa,e ypöa,m/

taMumif;w&m;jzpfaom &om,we (pm;p&m)onf tusdK;w&m; jzpfaom

Zd0Sm0dnmPfpdwf (t&omodpdwf)ESifh 4if;udkjzpfay:apaom "mwk ywf0ef;usif ajymif;vJrIrsm;

ESifhvnf;aumif;? 4if;jzpfpOfrsm;ESifh twl ,SOfwGJ jzpfay:aeaom tjcm;,SOfzuf jzpfpOfrsm;ESifhaomf

vnf;aumif; ruif;ruGm twlwuG jzpfay:aeMuayonf/

tusdK;w&m;jzpfaom Zd0Sm0dnmPfpdwf (t&omodpdwf)ESifh 4if;udk jzpfay:apaom

"mwkywf0ef;usifajymif;vJrIrsm;onfvnf;aumif;? 4if;jzpfpOf rsm;ESifh ,SOfwGJíjzpfay:aeaom

tjcm;,SOfzufjzpfpOfrsm;onfvnf;aumif; tjcm;wGifjzpfay:aejcif;r[kwfbJ taMumif;w&m;

jzpfaom &om,we (pm;p&m)ESifh ruif;ruGmbJ xdpyfvsuf twlwuGjzpfay:Mu\/

azmXAÁm,weH um,0dnmP "mwk,m? wHorÜ,kwåwumeOö "r®meH t0d*w ypöa,e

ypöa,m/

taMumif;w&m;jzpfaom azmXAÁm,we (xdawGYp&m)onf tusdK;w&m; jzpfaom

um,0dnmPfpdwf (xdodpdwf)ESifh 4if;udkjzpfay:apaom "mwkywf0ef;usif ajymif;vJrIrsm;

ESifhvnf;aumif;? 4if;jzpfpOfrsm;ESifh twl ,SOfwGJ jzpfay:aeaom tjcm;,SOfzuf jzpfpOfrsm;ESifh

aomfvnf;aumif; ruif;ruGm twlwuG jzpfay:aeMuayonf/

tusdK;w&m;jzpfaom um,0dnmPfpdwf (xdodpdwf)ESifh 4if;udk jzpfay:apaom

"mwkywf0ef;usifajymif;vJrIrsm;onfvnf;aumif;? 4if;jzpfpOf rsm;ESifh ,SOfwGJíjzpfay:aeaom

tjcm;,SOfzufjzpfpOfrsm;onfvnf;aumif; tjcm;wGifjzpfay:aejcif;r[kwfbJ taMumif;w&m;

jzpfaom azmXAÁm,we (xdawGYp&m)ESifh ruif;ruGmbJ xdpyfvsuf twlwuGjzpfay:Mu\/

½lyg,weH? o'´g,weH? *E¨m,weH? &om,weH? azmXAÁm,weH raem"mwk,m

wHorÜ,kwåwmeOö "r®meH? t0d*w ypöa,w ypöa,m/

taMumif;w&m;jzpfaom jrifp&m? Mum;p&m? eHp&m? pm;p&m? xdawGYp&mrsm;onf

tusdK;w&m; jzpfaom orÜ#dpädKif;pdwfESifh 4if;udkjzpfay: apaom "mwkywf0ef;usif ajymif;vJrIrsm;

ESifhruif;ruGm twlwuG jzpfay: aeMuayonf/
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,H½lyHedóm, raem"mwkp? raem0dnmP"mwkp 0wåEÅd? wH½lyH raem"mwk,mp

raem0dnmP "mwk,mp? wHorÜ,kwåumeOö "r®meH t0d*wypöa,e ypöa,m/

,H½lyH tMuifpdwf\rSDwnf&m [',0w¦K pdwfjzpfay:&m [',0w¦KwGif;wGif

orÜ#dpädKif;pdwfESifh 4if;udkjzpfay:apaom "mwkywf0ef;usifajymif;vJ rIrsm;onfvnf;aumif;?

oEÅD&Ppdwf? 0ka|mpdwf? aZm? w'g½Hk ponfh pdwfrsm;ESifhqdkif&m apwodufrsm;udk jzpfay:aponfh

"mwkywf0ef;usif ajymif;vJrIrsm;onfvnf;aumif; ruif;ruGmbJ xdpyfvsuf jzpfay:ae

Muonf/

xdkpdwf\rSDwnf&mjzpfaom pdwfjzpfay:&mjzpfaom [',0w¦KwGif orÜ#dpädKif;pdwfESifh

4if;udkjzpfay:apaom "mwkywf0ef;usif ajymif;vJjcif;onf vnf;aumif;? oEÅD&Ppdwf? 0ka|mpdwf?

aZmpdwf? w'g½Hkponfh pdwfESifhwuG qdkif&mapwodufrsm;udkjzpfay:apaom "mwkywf0ef;usif

ajymif;vJrIrsm;onfvnf;aumif; wpfckESifhwpfck ruif;ruGm xdpyfvsuf jzpfay:aeMuonf/
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ed*Hk;ed*Hk;ed*Hk;ed*Hk;ed*Hk;

avhvmoHk;oyfcsufrsm;onf pdwful;,Ofr[kwfaom odyÜHtaxmuftxm;&SdNyD;

tcsuftvufrsm;ay:wGif tajccHí oHk;oyfxm;jcif; jzpfonf/ tMuD;us,fqHk;? tBuD;jrwfqHk;

r[modyÜHynm&Sif jzpfawmfrlaom jrwfpGmbk&m;&Sifu uREfkyfuJhodkYaom omrefvlrsm;udk

odapvdkonfrsm;udk rdrd\ udk,fydkifÓPfjzifh umvmrokwfawmf\ tqHk;trudk ,HkMunf

MunfndKpGmjzifh cH,lum avhvmí o'̈gw&m;wdk;yGm;cJhjcif;udk rQa0vdkjcif;jzpfonf/ rdrdonf

rd½dk;zvm Ak'̈bmom0if wpfOD;vnf; jzpfovdk rdrdudk,fwdkifvnf; tm;xnfhí bmomomoemudk

ydkíem;vnfvmEdkif&ef BudK;yrf;rIom jzpfonf/

tMuGif;rJhodjrifawmfrlaom jrwfpGmbk&m;onf obm0"r® odyÜHw&m;rsm;udk a[mMum;awmf

rlcJhonf/ acwfodyÜHonf jrwfpGmbk&m;a[mMum; awmfrlcJhaom tbd"r®m a'oemudk ydkíem;vnf

Edkifvmap&ef tajccHtkwfjrpf jzpfonf/ jrwfpGmbk&m;\tbd"r®m a[mMum;csufrsm;ESifh

odyÜHoabmw&m;rsm;udk rwl[krjrif/ odyÜHudk&J&J avhvmvQif jrwfpGmbk&m;\ tbd"r®m a'oemudk

ydkíyifem;vnfMunfndKum o'̈gtm;xufoefvmrnf/

wdusrSefuefaom odyÜHoabmw&m;rsm;udk od&Sd&efMudK;yrf;jcif;onf Ak'̈jrwfpGmbk&m;\

tbd"r®ma'oemawmfrsm;\ qdkvdk&if;udk ydkíeD;uyfpGm odvmapEdkifrnf[k ,HkMunfonf/

odyÜHoabmw&m;rsm;onf obm0 oabm w&m;jzpfpOfrsm;jzpfonf/ jrwfpGmbk&m;&Sifonf

uREfkyfuJhodkYaom omref vlrsm;udk rdrdwdkY\ cËmudk,fwGif;jzpfysufaeyHkrsm;udk odapvdkcJhonf/

odyÜHonf cËmudk,fwGif; jzpfysufaerIrsm;udk odap&efBudK;pm;&mwGif tajccHtkwfjrpf jzpfonfh

pdwf? orm"dudkpkpnf;í 0dyóembm0emÓPfrsm; &ifhusufjrifhwuf vmvQifvnf; cËmudk,fwGif

jzpfysufaeonfudk ynmÓPfjzifh awGYjrifcHpm; em;vnfEdkifrnfudk ,HkMunfygonf/ odkY&mwGif

uREfkyfonf omrefvlNydef; wpfa,mufomjzpfí 0dyóemvkyfief;udk pOfqufrjywf vkyfEdkifpGrf;

r&Sdao;onfhtwGuf cËmwGif; jzpfysufaeyHkrsm;udk vGefpGmodvdkojzifh eD;pyf&m odyÜHoabmw&m;

½IaxmifhrS BudK;pm;avhvmMunfh½Ijcif;omjzpfonf/ t"durSm jrwfpGmbk&m;u uREfkyfwdkYtm;

odapvdkaom cËmudk,fwGif; jzpfysufaerIrsm;udk jrifawGYod&Sd em;vnfEdkifap&efomjzpfonf/

odkYrSom xdktajccHo'¨gw&m;tkwfjrpfjzifh owdy|mefvkyfief;udk av;eufaom ,HkMunfrI

tjynfhjzifh 0ifa&mufEdkifayrnf/ uREfkyfonf i,fpOfupí w&m;awmfrsm; Mum;em&onfhtcg

em;vnf oa,mifa,mif jzpfcJh\/ odkYaomf aumif;pGmem;rvnfrSef;udkvnf; udk,fh0rf;em

udk,fomodojzifh ydkíem;vnfvdkcJhonf/ em;vnf&efvnf; MudK;pm;cJhonf/ odkYaomf pdwfESifh
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todÓPftm;jzifh OD;wifarmif0if; (ILBC)

½kyfydkif;qdkif&m tac:ta0:rsm;ESifh 4if;wdkY\jzpfpOfrsm;udk em;vnfEdkifavmufonfh ÓPf&nfr&SdcJh/

uREfkyfonf em;vnfoa,mifa,mifjzifh owdy|mefvkyfief;udkvkyfvQif &awmh&ayrnf/ odkYaomf

or®m'dXd rjzpfvQif odjcif;rrSefvQif vkyforQtm;vHk; rSm;acsrnf/ oJxJa&oGefjzpfacsrnf/ xdkYaMumifh

odyÜHudk avhvmjcif;ESifh 4if;odrI rsm;udktajccHum jrwfpGmbk&m;&Sif\ tbd"r®ma'oemrsm;udk

em;vnfap&ef BudK;yrf;jcif;onf or®m'dXd jzpfajrmuf&&Sda&;udk &nf&G,fonf/ Ak'̈jrwfpGmbk&m;&Sif

\ a'oemrsm;udk odyÜHtjrifjzifh ajymif;vJ&ef BudK;yrf;jcif;r[kwf/ Ak'¨jrwfpGmbk&m;&Sif\

a[mMum;csufrsm;onf acwfodyÜHtwGuf ausmufom;ausmufqdkifuJhodkY rmausmMuHUcdkifaom

r@dKifjzpfonf/

odyÜHawGY&Sdcsufrsm;udk avhvmí Ak'̈jrwfpGmbk&m;&Sif\ a'oemawmfrsm;udk em;rvnf

Ekdifao;vQif avhvmrItm;udk xyfíjr§ihfwifum avhvm&rnf/ Ak'¨jrwfpGmbk&m;&Sif\

a'oemawmfrsm;onf acwfodyÜHtwGuf rSDjirf;&mjzpfonf/ cE¨mudk,fwGif;jzpfysufaeaom

obm0"r® oabmw&m;rsm;udk tbd"r®mwGif a[mMum;cJhNyD;jzpfonf/ odyÜHoabmw&m;rsm;onf

Ak'̈jrwfpGmbk&m;&Sif\ a[mMum;csufrsm;udk tMuGif;rJh &Sif;vif;em;vnfapEdkif&ef ESpfaygif;rsm;pGm

MumayOD;rnf/ odyÜHynmrxGef;um;ír[kwf/ uREfkyfwdkY\ ÓPf&nfuom rvdkufEdkifjcif;jzpfonf/

odyÜHoabmw&m;rsm;onf rnfolYudkrQ ruG,fr0SufbJ jzpfaeMu\/ Ak'̈jrwfpGmbk&m;&Sifonf

oAÁKnKwÓPfawmfjzifh tvHk;pHkudk tMuGif;rJh od&Sdem;vnfawmfrlcJhonf/ usefyk*d¾Kvfrsm;

vdkufírrDEdkif/ a&GUa&GU a&GUa&GUjzifh ÓPfrDoa&GU vdkufumavhvmjcif;jzifh teEÅÓPfawmf&Sif

jrwfpGmbk&m;ocif\ a[mMum;csufrsm;udk udk,fwdkifMudK;yrf;avhvmjcif;onf Ak'̈ bmom0ifrsm;\

vkyfief;yifjzpfonf/ Ak'̈jrwfpGmbk&m;&Sifonf tvGwfusufxm; ½HkrQudk tm;ay;awmfrljcif;r&Sd/

vufawGYrygaom p&Prygaom 0dZÆmudk tm;ay;awmfrljcif;r&Sd/ 0dZÆmp&P *kPfawmfjzifh

jynfhpHkawmfrlaom Ak'̈jrwfpGmbk&m;&Sif\ qÉawmf? arwåmawmftwdkif; p&P owdy|mefudk xda&mufpGm

vkyfudkifEdkifMuap&ef vdktyfonf/ or®m'd|d odrI0dZÆm &&Sdvma&;twGuf taxmuftuljyK Edkifap&ef

&nfoefí zwfrSwfavhvm oHk;oyfum þusrf;udk a&;om;onf/

usrf;jyKpkol
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rSDjirf;rSDjirf;rSDjirf;rSDjirf;rSDjirf;

þusrf;udkjyKpkonfhtcg odyÜHoabmw&m;rsm;ESifh,SOfí avhvm&mwGif txl;aus;Zl;
jyKcJhaom rdk;ukwfq&mawmfbk&m;BuD; t*¾r[my@dw b'́EÅ 0drv? EdkifiHawmfoHCr[mem,u
tzGJ YOuúX? tbd"Zr[m&|*k½k? tbd"Z t*¾r[mo'¨r aZmwdu? t*¾r[my@dw
Aef;armfq&mawmfbk&m;BuD; a'gufwm t&Sifukrm&mbd0Ho a[mMum;awmfrlaom y|mef;w&m;awmf
pmtkyfESif h y#dpöorkyÜg'fw&m;awmfpmtkyf? ygarmu©csKyf q&mawmf t*¾r[my@dw
a'gufwmt&SifeÉrmvmbd0Ho (Ph.D) a[mMum;awmfrlaom tbd"r®mjrwfa'oem (y+'k)?
r[mpnfem,u t*¾r[m ur®|mep&d, o'¨r®&HoD&dyfom q&mawmfbk&m;BuD; t&Sif
uk@mbd0Ho a[mMum;awmfrlaom y|mef;ESifh0dyóempmtkyf? pGef;vGef;*lq&mawmf wdyd#u"&
"r®b@m*g&du t&SifokÉ& a&;om;awmfrlaom tbd"r®moN*ØK[f o½kyfcGJpmtkyfwdkYtwGuf
q&mawmfBuD;rsm;tm; ½dkaopGm uefawmhtyfygonf/
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