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tSo euksfoKku nwljk eq[; ikB~;Øe gS tks fd Lukrd euksfoKku vkWulZ dk;ZØe ds izFke
Nekgh esa v/;;u fd;k tk,xkA ;g ikB~;Øe 06 ØsfMV dk gS ftlesa fl)kar ¼04
ØsfMV½ vkSj V~;wVksfjy ¼02 ØsfMV½ lfEefyr gSA

iwjk ikB~;Øe pkj [kaMksa esa foHkkftr gSA gj [kaM esa ,d eq[; fo"k; ij] ,d ls rhu bdkbZ
esa fopkj fd;k x;k gSA lHkh bdkbZ rkfdZd vkèkkj ij Øec) dh xbZ gSa] ftlls gj fo"k;
dks le>us esa vklkuh gksA gj bdkbZ ds vkjaHk esa fo"k; dh Hkwfedk gS ftlesa dk;Z-fo"k;
ds ckjs esa crk;k x;k gSA fo"k; dk foLrkjiwoZd o.kZu djus ds ckn var esa lanHkZ-lzksrksa dh
lwph nh xbZ gS] rFkk vU; lanHkksZa dk Hkh mYys[k fd;k x;k gSA lcls var esa fo'ks"k :Ik
ls vkWuykbu lalkèkuksa dh lwph nh xbZ gS] tks f'k{kkFkhZ baVjusV lsokvksa dk mi;ksx djuk
pkgrs gSa] ;g lwph muds fy, vR;fèkd mi;ksxh gSA fofHkUu fo"k;ksa ls lEcaafèkr fo'ks"k
lwpuk,a Hkh tksM+h xbZ gSA f'k{kkfFkZ;ksa ls fuosnu gS fd os ikB~;Øe dh izLrkouk dks
è;kuiwoZd i<+sa] ftlls mUgsa iwjs fo"k; dks Øec) rjhds ls le>us esa lqfoèkk gksxhA

bl ikB~;Øe ds pkj [kaM rFkk N% bdkbZ;ka vkids le{k gSaA bdkbZ;ksa dks foLrkj ls i<+us
ls igys] izLrkouk ij ,d ut+j Mky ysa] blls ikB~;Øe esa 'kkfey iwjh vè;;u lkexzh
dk vè;;u djus esa lg;ksx feysxkA uhps bdkbZ-Øe rFkk fo"k;-lkexzh dh O;k[;k dh
xbZ gSA gj bdkbZ ds fofHkUu vuqHkkxksa esa D;k-D;k lfEefyr gS] ;g vkidks fofnr gksrk
jgsxk vkSj mlds vkèkkj ij vki og lc djrs pfy, tks vkils djus dks dgk tk jgk
gSA

bdkbZ dk Øe ,oa izca/kubdkbZ dk Øe ,oa izca/kubdkbZ dk Øe ,oa izca/kubdkbZ dk Øe ,oa izca/kubdkbZ dk Øe ,oa izca/ku

1-0 lh[kus dk mís';

1-1 izLrkouk

1-2 vuqHkkx

1-2-1 lg-vuqHkkx 1

-------------

viuh çxfr dh tk¡p djsa

1-3 vuqHkkx ¼vuqHkkx dk fo"k;½

1-3-1 lg-vuqHkkx 2

------------------

viuh çxfr dh tk¡p djsa

izR;sd vuqHkkx rFkk lg-vuqHkkx dh la[;k Øe rFkk mldh yEckbZ] gj bdkbZ esa vyx-

vyx gks ldrh gSA gj bdkbZ esa pkj vafre vuqHkkx fuEu la[;kØe esa j[ks x;s gSaA

• lanHkZ ,oa i<+us ds lq>ko

• fp=ksa ds lanHkZ-lzksr



• vkWuykbu lzksr

• iqujkoyksdu ç'u

vè;;u esa lqfoèkk rFkk le>us esa vklkuh ds fy, gj bdkbZ dks fofHkUu vuqHkkxksa esa ckaVk
x;k gSA gj vuqHkkx eksVs v{kjksa esa fyf[kr gS rFkk gj lg-vuqHkkx mldh rqyuk esa NksVs
ijUrq eksVs v{kjksa esa fyf[kr gSA lg-vuqHkkxksa ds vU; foHkkxksa dk eksVs ijUrq NksVs v{kjksa
esa mYys[k gS ftlls le>us esa vklkuh jgsA vkb;s] vc bdkbZ ds gj vuqHkkx ij ppkZ
djsaA

lh[kus dk mís';lh[kus dk mís';lh[kus dk mís';lh[kus dk mís';lh[kus dk mís';

gj bdkbZ ds vkjaHk esa mís'; ds ckjs esa tkudkjh nh xbZ gSA bldk mís'; vkidks ;g
crkuk gS fd vki iwjh bdkbZ esa foLrkj ls D;k i<+us okys gSaA

izLrkoukizLrkoukizLrkoukizLrkoukizLrkouk

bl vuqHkkx esa ge crkrs gSa -

d½ orZeku bdkbZ dk igys okyh bdkbZ ls lacaèk

[k½ orZeku bdkbZ dh fo"k;oLrq

Xk½ lHkh vuqHkkxksa ds izLrqfrdj.k dk Øe] izLrkouk ls lkjka'k rdA

lkjk a'klkjk a'klkjk a'klkjk a'klkjk a'k

bl vuqHkkx esa iwjh bdkbZ esa of.kZr fo"k; dk lkj izLrqr fd;k x;k gS ftldk mís';
f'k{kkFkhZ dks fo"k; esa la{ksi esa voxr djokuk gSA

ck WDlckWDlckWDlckWDlckWDl

dqN fo"k; oSpkfjd rFkk lEcafèkr voèkkj.kkvksa ls tqM+s gksrs gSaA dqN fdlh [kkl fo"k;
ds vè;;u ls lEcafèkr gksrs gSaA ,sls fo"k;ksa dks vyx ls js[kkafdr djrs gq;s le>uk
t:jh gksrk gS] blh fy, bUgsa ckWDl ds vanj j[kk tkrk gS rkfd os f'k{kkFkhZ dk è;ku
vkdf"kZr dj ldsaA ckWDl esa nh xbZ lkexzh fo"k;karj gksrs gq;s Hkh fo"k; dks le>us esa
lg;ksxh gksrh gS] ¼i½ buesa dqN fo"k; dks le>us esa lg;ksxh fVIif.k;ka gks ldrh gSa]
¼ii½ oSKkfud ;k fopkjd ds eq[; dk;Z ds lanHkZ esa tkudkjh gks ldrh gS] ftldh fo"k;
ds lkFk-lkFk tkudkjh egRo j[krh gks] ;k fQj ¼iii½ fdlh dsl LVMh dk vè;;u gks
ldrh gS] tks eq[; vè;;u lkexzh esa fufgr fopkj ls lEcafèkr gSA

fp=fp=fp=fp=fp=

gj bdkbZ esa vè;;u ds fo"k; dks Li"V djus ds ;Fkk lEHko fp=] vkÑfr;ka] vkadM+s ;k
QksVks nh xbZ gSaA

viuh çxfr dh tk¡p djsaviuh çxfr dh tk¡p djsaviuh çxfr dh tk¡p djsaviuh çxfr dh tk¡p djsaviuh çxfr dh tk¡p djsa

viuh çxfr dh tk¡p djsa 'kh"kZd ds varxZr vè;;u lkexzh ds var esa dqN iz'u fn;s tkrs
gSaA gj iz'u ds uhps mÙkj ds fy, [kkyh txg NksM+h xbZ gSA

v½ blh txg ij buds mRrj fy[ks tkus pkfg,A

c½ [kkyh txg esa vko';drk gks rks] vkjs[k cuk;k tk ldrk gSA



bu iz'uksa ds mRrj nsus ds fy, dsoy vè;;u lkexzh dks vkèkkj cuk;saA gj bdkbZ dks
è;ku ls i<+sa] vkSj vius uksV~l rS;kj djsaA buls vkidks iwNs x;s iz'ukas ds mÙkj nsus esa
vklkuh gksxh RkFkk izkIr tkudkjh dh lgk;rk ls vkids l= ds var esa gksus okyh
ijh{kkvksa esa iwNs x;s iz'uksa ds mRrj fy[kus esa lgk;d gksaxsA

eq[; 'kCneq[; 'kCneq[; 'kCneq[; 'kCneq[; 'kCn

gj bdkbZ ds var esa pqfuank 'kCnksa rFkk rduhdh 'kCnksa ds foLr`r vFkZ fn;s x, gSaA

lanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>ko

gj bdkbZ ds var esa mu ys[kksa rFkk iqLrdksa vkfn dh lwph nh xbZ gS ftudk mi;ksx
ys[kd us bdkbZ dh lajpuk rS;kj djus esa fd;k gSA blls ;g irk pyrk gS fd vè;;u
lkexzh fo'oLr lw=ksa ls tkudkjh ysdj cukbZ xbZ gSA bldh lgk;rk ls vki fo"k; ds
foLr`r vè;;u ds fy,] bu lzksrksa dk vè;;u dj ldrs gSaA gj lanHkZ lzksr esa jpuk dk
uke] blds ys[kd dk uke] izdk'ku dk uke rFkk izdk'ku o"kZ dh tkudkjh nh xbZ gSA

vU; lanHkkZsa dh lwph f'k{kkFkhZ dks fo"k; lEcaèkh tkudkjh dh vksj c<+kus dh n`f"V ls nh
xbZ gSA

fp=ksa dk lanHkZfp=ksa dk lanHkZfp=ksa dk lanHkZfp=ksa dk lanHkZfp=ksa dk lanHkZ

fo"k; dk o.kZu djrs le; fp= vkÑfr;ksa] fp=ksa vFkok vkjs[kksa dk lgkjk fy;k x;k gSA
muds lanHkZ-lzksrksa dh tkudkjh gj bdkbZ esa Li"V nh xbZ gSA tks vkÑfr;ka ;k fp=
vkWuykbu lzksrksa ls fy, x, gSa] mudh ;wuhQkWeZ fjlkWlZ yksdsVj ¼URL½] vkidh lgk;rk
gsrq fn;k x;k gSA

vkWuykbu lzksrvkWuykbu lzksrvkWuykbu lzksrvkWuykbu lzksrvkWuykbu lzksr

fofHkUu fo"k;ksa ls lEcafèkr vkWuykbu lzksr] gj bdkbZ ds var esa fn;s x, gSaA ;fn vè;;u
lkexzh ds vykok vki vU; lEcafèkr lkexzh ds vè;;u djuk pkgrs gSa rks] gj fo"k;
ds ckjs esa nh xbZ osclkbV ij tkdj vki mldk vè;;u dj ldrs gSaA

iqujkoyksdu iz'uiqujkoyksdu iz'uiqujkoyksdu iz'uiqujkoyksdu iz'uiqujkoyksdu iz'u

cksèk iz'ukoyh ds lkFk-lkFk gj bdkbZ esa lkjka'k ds ckn nksgjkus ds fy, iz'u fn;s x,
gSaA bu iz'uksa ds mRrj rS;kj dj vki vè;;u lkexzh ds ckjs esa viuh tkudkjh dk
fujh{k.k dj ldrs gSa vkSj l=kar esa gksus okyh ijh{kkvksa ds fy, iz'ui= ;k iz'uksRrjh
rS;kj dj ldrs gSaA

JO; ,oa n`'; lkexzhJO; ,oa n`'; lkexzhJO; ,oa n`'; lkexzhJO; ,oa n`'; lkexzhJO; ,oa n`'; lkexzh

dqN bdkb;ksa esa JO; ,oa n`'; lkexzh] izdkf'kr lkexzh ds vfrfjDr nh tkrh gSA ;g
lkexzh fo"k; ds vè;;u esa] vfrfjDr :Ik ls lg;ksxh gksrh gSA

blds vykok] vki bXuw dk ,Q,e jsfM;ks pSuy ̂Kkuok.kh* ¼105-6 ,Q,e½ lqu ldrs gSa]
tks fu;fer :Ik ls iwjs ns'k esa izlkfjr fd;k tkrk gSA euksfoKku ladk; ds fo'ks"kK fdlh
fo'ks"k fo"k; ij tc rc O;k[;ku nsrs gSaA muls Qksu ;k besy ds }kjk lEidZ djds] bl
dk ykHk mBk ldrs gSaA

blds vfrfjDr Kkun'kZu Vh-oh- pSuy ij euksfoKku ij dk;ZØe vkrs jgrs gSa] mudk
ykHk vki mBk ldrs gSA ̂ Kkuok.kh* ,oa ̂ Kkun'kZu* dh tkudkjh www.ignou.ac.in ij



çkIr dh tk ldrh gSA Kkuèkkjk] oscdkLV ds ekè;e ls] jsfM;ks rFkk Vsfyfotu pSuy ls
tqM+ ldrs gSaA ;g lqfoèkk bafnjk xkaèkh jk"Vªh; eqDr fo'ofo|ky; n~okjk Kkuok.kh rFkk
Kku n'kZu dk;ZØeksa dks izlkj.k ds fy, nh tkrh gSA

V~;wVksfj;yV~;wVksfj;yV~;wVksfj;yV~;wVksfj;yV~;wVksfj;y

tSo euksfoKku ds ikB~;Øe esa V~;wVksfj;y lfEefyr gSA V~;wVksfj;y ?kVd vfuok;Z gS tks
02 ØsfMV dk gSA ;g eq[;r% xfrfof/k;ksa ds :Ik esa gksxkA bldk ewY;kadu 'kS{kf.kd
ijke'kZnkrk ds }kjk fd;k tk,xkA vkidks ikB~; lkexzh dks /;ku yxkdj i<+uk pkfg,
rFkk bl tkudkjh dks nSfud thou esa ykxw djus dk iz;kl djuk pkfg,A ;g xfrfofèk
vkids iqLrdh; Kku dks nSfud thou vuqHko ds lkFk lacaf/kr dj vkidh {kerk dk

fodkl djus esa lgk;rk iznku djsxhA

l=h; dk;Zl=h; dk;Zl=h; dk;Zl=h; dk;Zl=h; dk;Z

iwjh vè;;u lkexzh ds vkèkkj ij l=h; dk;Z fn;s x, gSaA buesa fn;s x;s iz'uksa ds mRrj
rS;kj djds vè;;u dsanz ij tek djuk gksrk gSA l=h; dk;Z esa tks vad fn;s tkrs gS
mldk 30% vafre fyf[kr ijh{kk ds vadksa esa tksM+ fn;s tkrs gSaA l=h; dk;Z esa fn;s x;s
iz'uksa ds mRrj nsus ls igys lHkh bdkb;ksa rFkk vfrfjDr lkexzh dks è;ku ls if<+;sA
l=h; dk;Z esa fufgr iz'uksa ds mRrj nsrs le; bu funsZ'kksa dks è;ku esa j[ksaA

1½ viuk vuqØekad lkQ-lkQ fyf[k,A

2½ vius 'kCnksa esa rFkk vius gkFk ls mRrj fy[ksaA

3½ lkQ-lkQ fy[ksa rkfd vkids n~okjk fyf[kr mRrj iwjh rjg le> esa vk ldsA

4½ viuh mRrj iqfLrdk ds ,d vksj Ik;kZIr txg NksM+s] tgka ij ijh{kd vki ds mRrj
ds ckjs esa viuh izfrfØ;k fyf[kr :Ik esa O;Dr dj ldsA

5½ gj l=h; dk;Z dks vius vè;;u dsanz ij tek djus dh vafre frfFk ls igys tek
dj nsaA frfFk vki vius {ks=h; dsUæ dh osclkbV ;k www.ignou.ac.in ij irk dj
ldrs gSaA

l=kar ijh{kkl=kar ijh{kkl=kar ijh{kkl=kar ijh{kkl=kar ijh{kk

vè;;u lkexzh dks i<+us o le>us ds ckn] ,oa JO; o n`'; dk;ZØe ls tkudkjh ysus
ds ckn] vkidks l=kar ijh{kk nsuh gksxhA l=kar ijh{kk ds fy, mRrj rS;kj djrs le;
bu funsZ'kksa dk è;ku j[ksaA

1½ iz'uksa ds mRrj lVhd gks rFkk vius 'kCnksa esa vius gkFkksa ls fy[ks x;s gksaA

2½ mRrj nsrs le; 'kCn lhek dk è;ku j[ksaA

ikB~;Øe dh rS;kjhikB~;Øe dh rS;kjhikB~;Øe dh rS;kjhikB~;Øe dh rS;kjhikB~;Øe dh rS;kjh

vè;;u lkexzh dk ikB~;Øe ¼chihlhlh 102½ fo'ks"kKksa dh lfefr n~okjk r; fd;k x;k
gS rFkk ikB~;Øe rS;kj djus okys ny n~okjk rS;kj fd;k x;k gS] ftlesa bdkbZ ys[kd]
lEiknd] Hkk"kk lEiknd rFkk ikB~;Øe lg;ksxh 'kkfey gSaA fo'ks"kKksa dh lfefr gj
bdkbZ ,oa [kaMksa ds ikB~;Øe ds fo"k;kas rFkk lg;ksxh fo"k;ksa dk p;u ;wfuoflZVh xzkaV~l
deh'ku-Pokbl csLM ØsfMV flLVe ¼lhchlh,l½ dk ikyu djrs gq;s fd;k x;k gSA



bdkb;ksa ds ys[kdksa dks gj bdkbZ dh eq[; vè;;u lkexzh rS;kj djus esa viuh n{krk
dk izek.k fn;k gSA lkexzh-lEiknd us ikB~;Øe esa 'kkfey dh tkus okyh vè;;u lkexzh
dk ckjhdh ls vè;;u fd;k gSA mudk iwjk iz;kl jgk gS fd ikB~;Øe esa 'kkfey dh
xbZ vè;;u lkexzh vius mís'; dks Li"V djus esa l{ke gks rFkk ljyrk ls le>h tk
ldsA

lEcafèkr vU; fdlh tkudkjh ,oa lq>ko ds fy,] ikB~;Øe la;kstd ls lEidZ djsa%

Mk- eksfudk feJk]
dejk u- 31] [k.M-,Q
lkekftd foKku fo|kihB
bXuw] ubZ fnYyhA
E : monikamisra@ignou.ac.in.

P : 011-29572781

uksV% ;|fi ikB~;Øe dh iqLrd dks fy[kus esa ;Fkksfpr iw.kZ lko/kkuh cjrh xbZ gS] rFkkfi
ekuohd`r =qfV tks fd 'kCnkoyh lacaf/kr gks] f'k{kkFkhZ ds laKku esa vkrh gS] rks d`i;k bl
bZesy ij voxr djk,a % monikamisra@ignou.ac.in





ikB~;Øe ifjp;ikB~;Øe ifjp;ikB~;Øe ifjp;ikB~;Øe ifjp;ikB~;Øe ifjp;

vki lksp jgs gkasxs fd vkidks tSo euksfoKku ds fo"k; esa v/;;u djuk D;ksa vko';d
gS\ O;ogkj rafédk foKku esa mYys[kuh; izxfr gksus ls tSo euksfoKku] euksfoKku dh
egRoiw.kZ 'kk[kk ds :Ik esa mHkjk gSA ;fn ge euksfoKku dh lhek vkSj {ks= dh iqu% ppkZ
djrs gSa rks ;g dgk tk ldrk gS fd euksfoKku ,d ,slk foKku gS ftlds varxZr
O;ogkj ,oa ekufld fØ;kvksa dk v/;;u gksrk gSA ;g oSKkfud v/;;u 'kq) ,oa
O;ogkfjd nksuksa –f"Vdks.kksa ls fd;k tkrk gSA bl izdkj] ;g euksoSKkfud –f"Vdks.k
vkuqokaf'kdh] i;kZoj.kh; izHkkoksa] psruk] ekufld jksxksa] lewgksa esa dk;Z djus vkfn ls
lacafèkr iz'uksa ds mRrj nsus dk iz;kl djrk gS A

tSo euksfoKku] tSlk fd blds uke ls irk pyrk gS]  euksfoKku dh ,slh 'kk[kk gS ftlds
varxZr efLr"d ,oa O;ogkj ds chp ds laca/kksa dk v/;;u gksrk gSA bldk ;g Hkh vFkZ
gS fd efLr"d vkSj O;ogkj vkarfjd :i ls tqM+s gq, gSA O;ogkj dks le>us esa tSo
euksfoKku vk/kkjHkwr raf=dk ra= dks tkuus dk iz;kl djrk gSA ;g ,d varfoZ"k;h 'kk[kk
gS tks vU; 'kk[kkvksa tSls laKkukRed euksfoKku] laKkukRed raf=dk foKku vkfn ls tqM+h
gqbZ gSA

tSo euksfoKku] ch, euksfoKku vkWulZ dk;ZØe esa nwljk ewyHkwr ikBÓØe gSA bl
ikB~;Øe esa tSo euksfoKku ds {ks=] vk/kkjHkwr raf=dk ra=] ekuo efLr"d dh lajpukvksa]
laKkukRed raf=dk foKku dh rduhdksa ls ifjp; djokrk gS vkSj vizdV izfØ;kvksa]
efLr"d ds dk;ksZa dk fu/kkZj.k djus vkSj ekuo O;ogkj ij var%Lkzkoh iz.kkyh ds izHkko dk
v/;;u fd;k tk,xkA

[kaM ifjp;[kaM ifjp;[kaM ifjp;[kaM ifjp;[kaM ifjp;

bl ikBÓØe ds pkj [kaM gSaA [kaM&1 tSo euksfoKku ds {ks= vkSj raf=dk ,oa raf=dk
lapkj ds ckjs esa crkrk gSA [kaM&2 raf=dk ra= ds Hkkxksa vFkkZr~ dsUæh; raf=dk ra= vkSj
ifjèh; raf=dk ra= ds fo"k; esa crkrk gSA [kaM&3 efLr"d ds dk;ksZa ds fu/kkZj.k ds ckjs
esa vkSj [kaM&4 esa var%lzkoh xzafFk;ksa ij ppkZ dh xbZ gS !

[kaM&1 [kaM&1 [kaM&1 [kaM&1 [kaM&1 vkidk ifjp; tSo euksfoKku ds {ks= ls djokrk gSA ;g [kaM vkidks vU; [kaMksa
ds ckjs Hkh tkudkjh nsxkA blesa nks bdkbZ;k¡ gSaA bdkbZ&1 tSo euksfoKku ds {ks= ds
fodkl ds ckjs esa crkrk gSA blesa vkxs tSo euksfoKku ds Lo:i] {ks= ,oa Hkkxksaa ij ppkZ
dh xbZ gSA bl {ks= esa v/;;u djuk ,oa “kks/k djuk vR;f/kd oSKkfud gSA efLr"d&O;ogkj
ds laca/kksa dk v/;;u djus ds fy, bLrseky dh xbZ eq[; ra=h; rduhdksa ij raf=dk
euksfoKku “kks/k ls tqMs+ uSfrd eqíksa ds ckjs esa ppkZ dh tk,xhA

bdkbZ&2 esa raf=dk ra= ds ewy dksf'kdk] tks raf=dk dksf'kdk ¼U;wjksu½ gksrs gSa] ij izdk'k
Mkyk tk,xkA raf=dk dksf'kdk,¡] raf=dk pkyu] lw=;qXeuh; lapj.k ,oa raf=dk lapkjd
dh ewy lajpuk vkSj dk;kZsa dks Li"V fd;k tk,xkA bl bdkbZ esa U;jksIykfLVflVh tSls
Luk;q fodkj] iqu:)kj] iquxZBu ,oa iqu% izkfIr ds fo"k; esa Hkh ppkZ dh tk,xhA

[kaM&2[kaM&2[kaM&2[kaM&2[kaM&2 vkidk ifjp; raf=dk ra= ls djokrk gSA ;g [kaM nks bdkbZ;k¡ ls cuk gSaA izFke
bdkbZ ¼bdkbZ&3½ esa raf=dk ra= ds Hkkx lfEefyr gSa vkSj dsanzh; raf=dk ra= ¼lh,u,l½
ij dsafnzr gksxkA dsanzh; raf=dk ra= ds eq[; Hkkx es:naM ,oa efLr’d ij ppkZ dh
tk,xhA blesa psruk ls lacaf/kr efLr’d izfØ;k ds lkFk&lkFk dsanzh; raf=dk ra= dh
fdlh {kfr ds ifj.kkeLo:i gksus okys eq[; fodkjksa ds fo"k; esa O;k[;k dh tk,xhA nwljh



bdkbZ ¼bdkbZ&4½ esa ifj/kh; raf=dk ra= ¼ih,u,l½ dks Li’V fd;k tk,xkA dikyh;
raf=dk vkSj es:raf=dk dh :ijs[kk bl bdkbZ esa nh xbZ gSA ifj/kh; raf=dk ra= dk blds
Hkkxksa rFkk dkf;d raf=dk ra= vkSj Lopkfyr raf=dk ra= dh lgk;rk ls vkSj vkxs o.kZu
fd;k tk,xkA var esa] lgkuqHkwfrd Hkkx vkSj milgkuqHkwfrd Hkkxksa ds dk;ksZa ij ppkZ dh
tk,xhA

[kaM&3[kaM&3[kaM&3[kaM&3[kaM&3 esa ,d bdkbZ ¼bdkbZ&5½ xksyk)Z fof'k"Vhdj.k ls ifjp; djkrh gSA bl bdkbZ
esa ck;ka xksyk)Z vkSj nk;ka xksyk)Z ds chp ds varj ij /;ku dsfnzr fd;k tk,xkA ;g
bdkbZ efLr"dh; ik'ohZdj.k ds ra= dk v/;;u djus laca/kh rduhdksa dks Li"V djsxhA

[kaM&4[kaM&4[kaM&4[kaM&4[kaM&4 esa ,d bdkbZ ¼bdkbZ&6½ gS ftlesa var%lzkoh ra= dh O;k[;k dh xbZ gSA bl
bdkbZ esa O;ogkj ij izHkko Mkyus okyh eq[; var%lzkoh xzafFk;ksa dh O;k[;k dh xbZ gSA



[kaM[kaM[kaM[kaM[kaM 1 1 1 1 1

tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;
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bdkbZ 1bdkbZ 1bdkbZ 1bdkbZ 1bdkbZ 1 tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;tSo euksfoKku dk ifjp;*

lajpuklajpuklajpuklajpuklajpuk

1-0 lh[kus dk mís';

1-1 izLrkouk

1-2 tSo euksfoKku dk Lo:Ik ,oa dk;Z{ks=

1-3 tSo euksfoKku ds {ks=

1-4 tSo euksfoKku vè;;u dh i)fr;ka

1-4-1 O;oºr mPNsnu i)fr;k¡ ¼Ablation Methods½

1-4-2 mrdh; i)fr;k¡ ¼Histological Methods½

1-4-3 euks nSfgd vfHkys[k i)fr;k¡ ¼Psychophysiological Recording Methods½

1-4-4 oS|qrh; mRrstu ¼Electrical Stimulation½

1-4-5 jklk;fud mRrstu ¼Chemical Stimulation½

1-4-6 LVhfj;¨VSfDld {kfr ¼Stereotaxic Lesion½

1-4-7 raf=dk-izfrfcacu ¼Neuroimaging½

1-4-8 raf=dk euksoSKkfud vkadyu ¼Neuropsychological Assessment½

1-5 tSo eu¨foKku ds 'kksèk esa uSfrdrk

1-6 lkjka'k

1-7 eq[; 'kCn

1-8 iqujkoyksdu iz'u

1-9 lanHkZ ,oa i<+us ds lq>ko

1-10 fp=ksa dk lanHkZ

1-11 v‚uykbu L=ksr

1-01-01-01-01-0 lh[kus dk mís';lh[kus dk mís';lh[kus dk mís';lh[kus dk mís';lh[kus dk mís';

bl bdkbZ dks i<+us ds Ik'pkr~ vki bl ;ksX; gksaxs fd%

• tSo euksfoKku dh Lo:Ik ,oa dk;Z{ks= dh O;k[;k(

• tSo euksfoKku ds fofHké {ks=ksa dk o.kZu(

• tSo euksfoKku dh 'k¨èk fofèk;ksa ij ppkZ(

• raf=dk euksoSKkfud vkadyu çfØ;kvksa dk o.kZu( vkSj

• tSo euksfoKku dss 'kksèk ls tqM+s uSfrd fopkjksa dh] O;k[;k dj ldsaxsA

* MkW- ehrw [kkslyk] lg-çkè;kid] euksfoKku foHkkx] nkSyr jke dkWyst] fnYyh fo'ofo|ky;] ubZ fnYyh
vkSj Mk- eksfudk feJk] lgk;d çkè;kid] euksfoKku ladk;] lkekftd foKku fo|kihB] bXuw] ubZ
fnYyhA
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1-11-11-11-11-1 çLrkoukçLrkoukçLrkoukçLrkoukçLrkouk

geesa ls vfèkdka'k yksxksa us ekuo efLr"d ds fp= ns[ks g äxsA ;g cgqr vkd"kZd ugha g¨rk
gS] oju ;g ,d >qjhZnkj v[kjksV tSlk fn[kkbZ nsrk gS ¼fp= 1-1 ns[ksa½A ;g rarqv ä ¼fV'kwt+½a
ls cuk g¨rk gS vkSj bldk otu yxHkx 1-3 fdyksxzke ek= g¨rk gS] ysfdu blesa vuar
raf=dk,¡ ¼U;wj‚Ul½ gksrh gSa] tks gekjs lHkh rjg ds O;ogkjksa dks fu;af=r djrh gSaA ekuo
efLr"d dh lajpuk csgn tfVy gSA ;g ,d ,slk vax gS tksfd gekjs fofoèk dk;ksaZ rFkk
xfrfofèk; ä ds fy, mRrjnk;h gS] pkgs os ljy g ä ;k fQj tfVyA ckotwn blds] vius
'kjhj ds bl vax ds ckjs esa gekjh tkudkjh U;wu gSA

    ¼v½¼v½¼v½¼v½¼v½      ¼c½     ¼c½     ¼c½     ¼c½     ¼c½

fp= 1-1 ¼v½ ekuo efLr"d dk i`“Bh; –'; ¼c½ ekuo efLr"d dk osaVªy n`';fp= 1-1 ¼v½ ekuo efLr"d dk i`“Bh; –'; ¼c½ ekuo efLr"d dk osaVªy n`';fp= 1-1 ¼v½ ekuo efLr"d dk i`“Bh; –'; ¼c½ ekuo efLr"d dk osaVªy n`';fp= 1-1 ¼v½ ekuo efLr"d dk i`“Bh; –'; ¼c½ ekuo efLr"d dk osaVªy n`';fp= 1-1 ¼v½ ekuo efLr"d dk i`“Bh; –'; ¼c½ ekuo efLr"d dk osaVªy n`';

'kkjhfjd jpuk] tSo jklk;fud çfØ;kvksa vkSj raf=dk dh lajpuk ds oSKkfud vè;;u
dks raf=dk'kkL= dgk tkrk gSA tSo-euksfoKku raf=dk'kkL= ls tqM+k gS] v©j bldh
lgk;rk lss ekuo vkSj i'kq nksuksa ds O;ogkjksa dk vè;;u djrk gSA bls euksthofoKku]
O;kogkfjd tho foKku ;k O;kogkfjd raf=dk foKku ds uke ä lsa Hkh tkuk tkrk gSA bl
bdkbZ esa] ge raf=dk foKku ls lacafèkr 'kk[kk] tSo euksfoKku ds ckjs esa ppkZ djsaxsA ;gka

tSo-euksfoKku ds çeq[k {ks=ksa vkSj blds vè;;u ds fy, viuk, x,
fofHkUu rjhdksa dk o.kZu fd;k tk,xkA blds vykok] ge tSo-

euksfoKku ls tqM+s uSfrd eqíksa ds fo"k; esa Hkh ppkZ djsaxsA

1-21-21-21-21-2 tSotSotSotSotSo     euksfoKku dk Lo:Ik ,oa dk;Z{ks=euksfoKku dk Lo:Ik ,oa dk;Z{ks=euksfoKku dk Lo:Ik ,oa dk;Z{ks=euksfoKku dk Lo:Ik ,oa dk;Z{ks=euksfoKku dk Lo:Ik ,oa dk;Z{ks=

tSfod vkèkkj ij ekuo vkSj i'kq ds O;ogkj ä ds vè;;u dks tSo-

euksfoKku ds :i esa tkuk tkrk gSA tSo-euksfoKkuh] oSKkfud fofèk
ls ;g irk yxkus dk iz;kl djrs gSa fd vuqHkwfr;ka] laosx vkSj vU;
euksoSKkfud çfØ;k,aa vkfn tSfod çfØ;kv ä ls fdl rjg tqM+h gqÃ
gaSA gkykafd O;kogkfjd tho foKku ds vè;;u dk yack bfrgkl jgk
gSa] ij raf=dk 'kkL= ds ,d vyx {ks= ds :i esa tSo euksfoKku dk
mn~Hko 20oha 'krkCnh esa gqvkA dSusfM;u euksoSKkfud Mh- vks- gsc }kjk
fyf[kr iqLrd fn vkjxukts'ku vkWQ fcgsfo;j tks fdfd lsfeuy
çdk'ku] o"kZ 1949 izdkf'kr gqbZ Fkh] us euksfoKku vkSj raf=dk 'kkL= ds
{ks= esa] O;ogkj ds raf=dk vkèkkj ij Hkkoh [kkst dk ekxZ ç'kLr fd;kA

fp= 1-2% MksukYM vksfYMax gsClfp= 1-2% MksukYM vksfYMax gsClfp= 1-2% MksukYM vksfYMax gsClfp= 1-2% MksukYM vksfYMax gsClfp= 1-2% MksukYM vksfYMax gsCl
¼1904-1985½

fp= lzksr% https://can-acn.org

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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o"kZ 1949 esa gsCc us tks voèkkj.kk dh Fkh] mls orZeku le; esa vfHk;kaf=dh] jkscksfVDl]
euksfoKku] raf=dk foKku vkSj U;wjksnSfgd 'kkL= ¼ neurophysiology½] tSo-euksfoKku]
vkfn {ks= ä esa iz;ksx fd;k tk jgk gSA

bl rjg tSo euksfoKku] raf=dk foKku ls tkudkjh ÁkIr dj ds euq"; rFkk i'kq O;ogkj
dk vè;;u djus esa bldk mi;ksx djrk gSaA ;g le> ysuk vko';d gS fd raf=dk
foKku esa Vhe ds iz;kl lfEefyr gksrs gS ftlesa tSo-euksfoKkuh ,d lnL; gksrk gSA tSo
euksfoKkuh] raf=dk foKku ds vU; {ks=ksa ls tkudkjh çkIr dj ds O;ogkj dks le>us esa
mldk mi;ksx djrk gSA raf=dk foKku ds dqN fo"k;] t¨ tSo euksfoKku esa fo'ks"k r©j
ij lacafèkr gSa] os gSa%

• raf=dk 'kjhj jpuk foKku ¼raf=dk 'kjhj jpuk foKku ¼raf=dk 'kjhj jpuk foKku ¼raf=dk 'kjhj jpuk foKku ¼raf=dk 'kjhj jpuk foKku ¼Neuroanatomy½½½½½% blds rgr raf=dk ra= dk
vè;;u fd;k tkrk gSA

• raf=dk jlk;u ¼raf=dk jlk;u ¼raf=dk jlk;u ¼raf=dk jlk;u ¼raf=dk jlk;u ¼Neurochemistry½½½½½% ;g raf=dk xfrfofèk ds jklk;kfud voLFkk
dk vè;;u gSA

• raf=dk fod`fr foKku ¼raf=dk fod`fr foKku ¼raf=dk fod`fr foKku ¼raf=dk fod`fr foKku ¼raf=dk fod`fr foKku ¼Neuropathology½½½½½% ;g raf=dk ra= ds fodkjksa dk
vè;;u gSA

• raf=dk var% lzkohraf=dk var% lzkohraf=dk var% lzkohraf=dk var% lzkohraf=dk var% lzkohxxxxxzz zz z aa aa afFk foKku ¼fFk foKku ¼fFk foKku ¼fFk foKku ¼fFk foKku ¼Neuroendocrinology½½½½½% ;g raf=dk ra= vkSj
var% lzkoh ç.kkyh ds chp var% fØ;k dk vè;;u gSA

• raf=dk Hks"ktxq.k foKku ¼raf=dk Hks"ktxq.k foKku ¼raf=dk Hks"ktxq.k foKku ¼raf=dk Hks"ktxq.k foKku ¼raf=dk Hks"ktxq.k foKku ¼Neuropharmacology½½½½½% ;g raf=dk-ç.kkyh ij vkS"kfèk
ds çHkko dk vè;;u gSA

• raf=dk nSfgd'kkL= ¼raf=dk nSfgd'kkL= ¼raf=dk nSfgd'kkL= ¼raf=dk nSfgd'kkL= ¼raf=dk nSfgd'kkL= ¼Neurophysiology½½½½½% ;g raf=dk ç.kkyh ds dk;ksaZ vkSj
xfrfofèk;ksa dk vè;;u gSA

,sls esa ;g dgk tk ldrk gS fd tSo euksfoKkuh dk {ks= fofoèkrkvksa ls ifjiw.kZ gS vkSj
;g mu 'kk[kkvksa esa ls ,d gS ftudk fo'ks"k ;ksxnku raf=dk foKku esa g¨rk gSA tSo
euksfoKku ds {ks= esa fd, tkusokys 'kksèk ds fofHké n`f"Vdks.k g¨ ldrs gaSA tSo
euksfoKkfud 'kksèk dk lacaèk ekuo ds lkFk-lkFk tkuojksa ls Hkh g¨rk gSA pwgs lcls vke
thoèkkjh gSa] ftu ij iz;ksx fd;k tkrk gS] tcfd fcfYy;ksa] dqÙkksa vkSj canj ä dk LFkku
buds ckn vkrk gSA i'kqvksa iz;ksT; ij iz;ksx djus ds rhu ykHk gSaA igyk] i'kq iz;ksT;ksa
dk efLr"d vkSj O;ogkj ekuo iz;ksT;ksa dh rqyuk esa de tfVy gksrk gSA bl çdkj]
ekSfyd efLr"d-O;ogkj var%fØ;kvksa dk irk py ldrk gSA nwljs] ,sls lewg ij fd;k
x;k vuqlaèkku ,d rqyukRed n`"Vdks.k nsrk gS] ftlls fofHkUu çtkfr;ksa dh tSfod
çfØ;kvksa dh rqyuk gks ldrh gSA rhljk] uSfrd dkj.kksa ls ekuo ç;ksT;ksa ds ctk;
ç;ksx'kkyk esa tkuojksa ij 'kksèk djuk vklku gSA tc ge tkuojksa ij 'kksèk djrs gSa rks
uSfrd ckèkk,a de vkrh gSaA

oSls eu¨foKku rFkk mlls lac) {ks= ä esa vuqlaèkku dk dk;Z vesfjdu euksoSKkfud
,l¨fl,'ku }kjk fuèkkZfjr vuqlaèkku esa i'kqv ä ds mi;¨x ,oa lkoèkkuh esa uSfrdrk lacaèkh
fn'kk funsZ'k rFkk Hkkjrh; fpfdRlk vuqlaèkku ifj"kn }kjk fuèkkZfjr Hkkjr esa tSo fpfdRlk
vuqlaèkku lacaèkh fn'kk funsZ'kksa ls lapkfyr g¨rk gSA tSo eu¨foKku ds {ks= esa 'kq)
vuqlaèkku ;k vuqÁ;qä vuqlaèkku fd, tk ldrs gaS] t¨ fd vuqHko ij vkèkkfjr r¨ gS lkFk
gh lekt ds fy, Hkh mi;¨xh g¨A ;s 'kksèk] iz;ksxkRed ;k xSj iz;ksxkRed vFkok dsl
vè;;u dk mi;ksx djds fd;s tk ldrs gSA bl dk mís'; O;ogkj d¨ le>uk gSA

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;



18

O;ogkj esa ifjorZu dk dkj.k efLr"d ds fofHké Hkkx ä vkSj raf=dk ra= esa vkus okys
O;oèkku g¨ ldrs gSaA izFker% flj esa pksV ds dkj.k ,slk gks ldrk gSA nwljk lh[kus
O;k;ke] vkfn ls Hkh raf=dk lajpukvksa esa cnyko vk ldrk gSaA ;g O;ogkj lacaèkh
xfrfofèk; ä esa fdl rjg ls ifjorZu mRiUu djrk gS] bldk vè;;u mu vuqlaèkku
i)fr;ksa dh enn ls fd;k tk ldrk gS] ftudk mi;¨x tSfod ç.kkfy;ksa dh tkap djds]
ekufld çfØ;kvksa ds dk;Z dks le>us esa fd;k tkrk gSaA

tSo euksfoKku dk mís'; efLr"d dk fodkl vkSj O;ogkj ij mldk çHkko] thou dky
esa raf=dk dk fodkl] vkfn igyqvksa dks le>uk Hkh gSA bldk dk;Z ;g irk yxkus dk
Hkh gS fd efLr"d dk dkSu lk Hkkx laosnuk] èkkj.kk] Le`fr] rFkk pyus-fQjus esa dke vkrk
gS v©j laosxkRed vfHkO;fä] Hkk"kk vkSj vuqHkwfr esa efLr"d dh D;k Hkwfedk g¨rh gSA
efLr"d d¨ vk?kkr yxus  ds ckn O;ogkj ifjorZu dSls gksrs gSA gkseksLVSfll ds j[kj[kko
esa vkuqoaf'kdh vkSj var%lzkoh ra= dh Hkwfedk dks le>us rFkk fofHkUu U;wjksy‚ftdy fodkjksa
ls ihfM+r yksxksa ds fy, csgrj LokLF; ds mik; djuk Hkh blds Á;¨tu ä esa 'kkfey gSSA
efLr"d-O;ogkj var%fØ;k,¡ ls lacafèkr dqN ,sls egRoiw.kZ 'kksèk gq, gSa] ftUgsa ukscsy
iqjLdkj ls lEekfur fd;k tk pqdk gSA vkius eu¨foKku dk ifjp; ¼baVªksMD'ku Vw
lkbdksy‚th½ ikB~;Øe esa bZoku ikoyo ds ckjs esa vo'; i<+k gksxk] tks ,d :lh
'kjhjfØ;k foKkuh Fks] v©j ftUgsa 1904 esa ikpu fØ;k dk 'kjhj foKku ¼fQft;¨ykWth
vkWQ Mkbts'ku½ ij vius 'kksèk ds fy, ukscsy iqjLdkj fn;k x;k FkkA

ckDl 1-1ckDl 1-1ckDl 1-1ckDl 1-1ckDl 1-1

'kq) vuqlaèkku%'kq) vuqlaèkku%'kq) vuqlaèkku%'kq) vuqlaèkku%'kq) vuqlaèkku% bls cqfu;knh ;k ekSfyd 'kksèk ds :i esa Hkh tkuk tkrk gSA ;g fdlh Hkh iwoZ mís';
;k y{; ds fcuk fd;k tkrk gSA ;g O;k[;kRed izd`fr dk g¨rk gS vkSj vUrjKku vkSj #fp ij
vkèkkfjr gksrk gSA

O;ogkfjd vuqlaèkkuO;ogkfjd vuqlaèkkuO;ogkfjd vuqlaèkkuO;ogkfjd vuqlaèkkuO;ogkfjd vuqlaèkku% ;g ,d iwoZ fuèkkZfjr mís'; ds lkFk fd;k tkrk gSA fo'ks"k :i ls] ;g
fdlh ekStwnk leL;k dks gy djus ds mís'; ls 'kq: fd;k tkrk gSA bl çdkj] ;g izÑfr esa
o.kZukRed gS vkSj blds O;kogkfjd fufgrkFkZ gSaA bl çdkj dk vuqlaèkku eq[; :i ls çkS|ksfxdh]
fpfdRlk] d`f"k vkfn {ks= ls tqM+k g¨rk gSSA

1-31-31-31-31-3 tSo euksfoKku ds {ks=tSo euksfoKku ds {ks=tSo euksfoKku ds {ks=tSo euksfoKku ds {ks=tSo euksfoKku ds {ks=

vc rd vki tSo foKku dh Ád`fr ,oa dk;Z {ks= ds lacaèk esa tku pqds gSaA vki ;g Hkh
tku pqds gSa fd tSo euksfoKku ds {ks= esa vuqlaèkku ds fy, d©u-d©u lh fofèk;ka viukÃ
tk jgh gSaA buesa ls dqN fofèk; ä ;k jhfr;©a dk egRo c<+rk x;k gS] ftldss dkj.k
eu¨foKku ds u,-u, {ks=ksa dk mn; gqvk gSA tSo euksfoKku ds Ng eq[; {ks= dgs tk
ldrs gSa] nSfgd euksfoKku] euksHks"ktxq.k foKku] raf=dk euksfoKku] laKkukRed raf=dk
foKku vkSj rqyukRed euksfoKkuA ;s lHkh fofèk;ka ,d-nwljs ls tqM+h gqÃ gSa vkSj cgqr ls
tSo eu¨foKkuh buesa ls vusd n`f"Vdks.k viukrs gSaA

nSfgd euksfoKku ¼nSfgd euksfoKku ¼nSfgd euksfoKku ¼nSfgd euksfoKku ¼nSfgd euksfoKku ¼Physiological Psychology½%½%½%½%½% 'kkjhfjd euksfoKku esa efLr"d dks
mÙksftr djus vkSj O;ogkj ij blds çHkkoksa dk vè;;u djus ds fy, fu;af=r okrkoj.k
esa Á;¨x fd, tkrs gSaA blesa eq[; :i ls vuqlaèkku ds fy, tkuojksa ij 'kY; fØ;k ds
ekè;e ls ;k efLr"d ij fo|qr izgkj dk Á;¨x ls fd;k tkrk gS v©j mldk fooj.k
fjdkMZ fd;k tkrk gSA raf=dk ra= }kjk O;ogkj dks dSls fu;af=r fd;k tkrk gS blds
fo"k; esa fl)kar fodflr djuk bldk mís'; gSA

euks Hks"ktxq.k foKku ¼euks Hks"ktxq.k foKku ¼euks Hks"ktxq.k foKku ¼euks Hks"ktxq.k foKku ¼euks Hks"ktxq.k foKku ¼Psychopharmacology½%½%½%½%½% euks Hks"ktxq.k foKkuh] raf=dkv ä dks
mÙksftr djus ds fy, nokb; ä dk Á;¨x djrs gSa vkSj fQj O;ogkj ij muds çHkkoksa dk
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voyksdu djrs gSaA bldk mís'; efLr"d vkSj O;ogkj ds chp dh vUrjfØ;kv ä dk
vè;;u djuk gSA fdarq eq[; :i ls ,sls ç;ksx O;ogkfjd çd`fr gSa] ftlls fd fpfdRlk
ls tqM+h nokb; ä dk fodkl fd;k tk lds vkSj u'khyh nokb; ä dk mi;ksx de g¨A

raf=dk euksfoKku ¼raf=dk euksfoKku ¼raf=dk euksfoKku ¼raf=dk euksfoKku ¼raf=dk euksfoKku ¼Neuropsychology½%½%½%½%½% raf=dk euksfoKku mu jksfx;ksa dk vè;;u
djrs gSa ftuds flj esa pksV yxh g¨ ;k mUgsa lnek yxk g¨ ;k muds efLr"d d¨ uqdlku
igqapk g äA raf=dk euksoSKkfud ijh{k.k ä ls efLr"d d¨ gq, uqdlku dk irk yxk;k tk
ldrk gS] ftlls mlds mi;qä mipkj esa enn feyrh gSaA bl mi-'kk[kk esa fo'ks"k :i
ls ,sls j¨fx; ä ds ekey ä dk vè;;u fd;k tkrk gS] ftudk efLr"d chekjh] nq?kZVuk ;k
U;wjksltZjh ds dkj.k {kfrxzLr gqvk g¨A bu vè;;uksa dk è;ku izefLr"d oYdqV ij jgrk
gSA vki bdkbZ 3 esa blds ckjs esa vfèkd tkusaxs] ij ;gka bruk tku ysuk gh i;kZIr g¨xk
fd Lruèkkjh Ákf.k; ä ds efLr"d dk lcls çeq[k Hkkx izefLr"d xksykèkZ dh ckgjh lrg
ij dksf'kdh; ijrksa ls cuk gqvk gksrk gSA

euksnSfgd'kkL= ¼euksnSfgd'kkL= ¼euksnSfgd'kkL= ¼euksnSfgd'kkL= ¼euksnSfgd'kkL= ¼Psychophysiology½%½%½%½%½% euksnSfgd foKkuh xSj-buosflo rduhdksa dk
mi;ksx djrs gSA 'kjhj dh lrg ls 'kkjhfjd xfrfofèk fjdkMZ dh tkrh gSA blesa è;ku]
vè;;u] Le`fr] ,oa Hkkoukvksa tSlh euksoSKkfud çfØ;kv äa rFkk euq"; ä dh 'kkjhfjd
xfrfofèk; ä ds lacaèk ä dk irk yxk;k tkrk gSA blds fy, fofHkUu mik; mi;ksx fd;s
tkrs gS tks bl izdkj gS] LdSYi fon~;qrefLr"d ys[ku ¼bZbZth½] ekalisf'k;ksa esa ruko] vka[kksa
dh xfrfofèk] xSYosfud Ropk çfrfØ;k ¼th,lvkj½] ân; xfr] jäpki vkSj iqryh dk
QSyko vkfnA

laKkukRed raf=dk foKku ¼laKkukRed raf=dk foKku ¼laKkukRed raf=dk foKku ¼laKkukRed raf=dk foKku ¼laKkukRed raf=dk foKku ¼Cognitive Neuroscience½%½%½%½%½% laKkukRed raf=dk foKkuh
laKku ds raf=dk vkèkkj ds lkFk gh fparu] Le`fr] è;ku vkSj izkR;f{kd tSlh mPp
laKkukRed ¼dkWXuhfVo½ ÁfØ;kv ä dk vè;;u djrs gSaA mPp laKku ÁfØ;kv ä ls tqM+s
g¨us ds dkj.k vè;;u ds fy, ekuo ä d¨ gh ekè;e cuk;k tkrk gSA ,slk djus ds fy,
ekuo 'kjhj ls NsM+-NkM+ djus ;k mlesa dqN Hkh ços'k djkus dh t:jr ugha iM+rh gSA
efLr"d dh xfrfofèk; ä dks fjd‚MZ djus ds fy, eq[; r©j ij fØ;k'khy efLr"d ds
izfrfcacu ¼besftax½ dk rjhdk viuk;k tkrk gSA

rqyukRed euksfoKku ¼rqyukRed euksfoKku ¼rqyukRed euksfoKku ¼rqyukRed euksfoKku ¼rqyukRed euksfoKku ¼Comparative Psychology½%½%½%½%½% rqyukRed euksfoKku ls tqM+s
foKkuh fofHké Ákf.k; ä ds fodklØe] vkuqoaf'kd vkèkkj vkSj vuqdwyu ÁfØ;k dh n`f"V
ls mudk vè;;u dj ds muds O;ogkjksa dks tkuus-le>us dh d¨f'k'k djrs gSaA ;g
vè;;u Á;¨x'kkyk ds fu;af=r okrkoj.k esa ;k fQj mu Ákf.k; ä ds Ákd`frd okrkoj.k
esa fd;k tk ldrk gSA Ákd`frd okrkoj.k esa fd, tkus okys vè;;u d¨ vkpkj'kkL=
lacaèkh vuqlaèkku (Ethological research) Hkh dgk tkrk gSA

viuh çxfr dh tk¡p djsa 1viuh çxfr dh tk¡p djsa 1viuh çxfr dh tk¡p djsa 1viuh çxfr dh tk¡p djsa 1viuh çxfr dh tk¡p djsa 1
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2½ tSo eu¨foKku ds çeq[k {ks= d©u-d©u ls gSa\
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1-41-41-41-41-4 tSotSotSotSotSo euksfoKku vè;;u dh i)fr;ka¡euksfoKku vè;;u dh i)fr;ka¡euksfoKku vè;;u dh i)fr;ka¡euksfoKku vè;;u dh i)fr;ka¡euksfoKku vè;;u dh i)fr;ka¡

fiNys vuqHkkx esa vkidks tSo-euksfoKku dh Ád`fr ,oa mlds Lo:Ik ds
lkFk-lkFk mlds çeq[k {ks= ls ifjfpr djk;k x;kA ;g vuqHkkx ekuo
efLr"d ds vè;;u i)fr ls lacafèkr gSA efLr"d dh lajpuk ¼fp=
1-3 ns[ksa½ dkQh tfVy gS vkSj mlds dke djus ds rjhds dks le>uk
'kksèkdrkZvksa ds fy, csgn pqu©friw.kZ gSA cz̈ dk dk {ks= ¼Broca's area½ ds
Ádk'k esa vkus ds lkFk gh ;g fu"d"kZ fudkyk tk ldk fd efLr"d ds
fofHké Hkkx äa ds vyx-vyx dk;Z gSaA o"kZ 1861 esa] Ýkalhlh rfU=dk
foKkuh ¼Neurologist½ i‚y czksdk us ik;k fd mudk ,d jksxh] tks cksyus
dh 'kfä [kks pqdk Fkk] mldh yykV ds ck,a gkFk ds vxys Hkkx d¨
uqdlku igqapk FkkA cksyus ds 'kfä [k¨ pqds vusd v©j j¨fx; ä ds
vè;;u ls Hkh ;g ckr lkeus vkÃ fd muds efLr"d ds Hkh mlh Hkkx
;k mlds vklikl ds Hkkx d¨ uqdlku igqapk FkkA blds ckn ls gh
efLr"d ds bl Hkkx dk uke foKkuh czksdk ds uke ij gh cz̈ dkt+ ,fj;k
dgk tkus yxkA

efLr"d ds bl Hkkx dk vè;;u djus ij irk pyk fd mls uqdlku igqapus ij bldk
izHkko Hkw[k ij Hkh iM+rk] t¨ c<+ ;k ?kV ldrh gSA blh rjg bldh otg ls Ákf.k; ä dh
laosxkRed ÁfrfØ;k esa Hkh cnyko ns[kk x;k gSA ,sls gh dbZ izHkko g¨ ldrs gSa] ;gka muesa
ls dqN dk mYys[k fd;k tk jgk gSA vkb, vc ge efLr"d dk vè;;u djus dh eq[;
Áfofèk; ä d¨ le>rs gSA

1-4-11-4-11-4-11-4-11-4-1 O;oºr mPNsnu i)fr;k¡ O;oºr mPNsnu i)fr;k¡ O;oºr mPNsnu i)fr;k¡ O;oºr mPNsnu i)fr;k¡ O;oºr mPNsnu i)fr;k¡ (Ablation Methods)

O;oºr mPNsnu dk vFkZ gS efLr"d ds fdlh Hkkx dk gVk;k tkukA ,slk vkerkSj ij
'kY;fØ;k esa mi;¨x fd, tkus okys pkdw ls fd;k tkrkA ;g yst+u ¼{kfr Hkkx] Lesion½
ls vyx g¨rk gSA ,sCys'ku vkSj yst+u nksuksa gh fofèk; ä esa efLr"d ds ,d Hkkx dks dkVuk
iM+rk gSSaA ,sCys'ku fofèk esa efLr"d esa dqN Årdksa ¼fV'kw½ d¨ uqdlku Hkh igqap ldrk gSA
blds ckn Ård ä ds gVkus ;k mls igqaps uqdlku ds dkj.k O;ogkj esa gksus okys ifjorZuksa
dk vkadyu fd;k tkrk gSA ?kko ;k p¨V ds dkj.k {kfrxzLr Hkkx yst+u dgykrk gSA
efLr"d ds fdlh Hkkx d¨ gVkrs gq, lkoèkkuh cjruk cgqr t:jh gS D; äfd efLr"d ds
fofHkUu Hkkx ,d nwljs ls tqM+s gksrs gSa vkSj nwljs ds lkFk feydj dke djrs gSaA ,sls esa
efLr"d dk d¨Ã Hkkx ;fn {kfrxzLr g¨rk gS r¨ mldk vlj vklikl ds Hkkx ij Hkh iM+
ldrk gSA dHkh-dHkh ,slk Hkh g¨rk gS fd d¨Ã Ák.kh efLr"d d¨ igqaps uqdlku ls vkaaf'kd
r©j ij mcj tk, ;k fQj {kfrxzLr Hkkx ds dk;Z dh HkjikÃ vklikl dk d¨Ã v©j Hkkx
dj nsA efLr"d d¨ {kfr dÃ dkj.k ä ls igqap ldrh gSA ;gka eq[; rduhdksa ij ppkZ dh
xbZ gS os pw"k.k] jsfM;ks vko`fr] 'kY;fØ;k] fuEurkih vkSj raf=dk fo"k vknh gSaA

fp= 1-3% ikWy czk sdk us Hkk"kk ls lacafèkrfp= 1-3% ikWy czk sdk us Hkk"kk ls lacafèkrfp= 1-3% ikWy czk sdk us Hkk"kk ls lacafèkrfp= 1-3% ikWy czk sdk us Hkk"kk ls lacafèkrfp= 1-3% ikWy czk sdk us Hkk"kk ls lacafèkr
efLr"d ds {ks= dh [kkst dh FkhAefLr"d ds {ks= dh [kkst dh FkhAefLr"d ds {ks= dh [kkst dh FkhAefLr"d ds {ks= dh [kkst dh FkhAefLr"d ds {ks= dh [kkst dh FkhA
fp= lzksr% https://www.nature.com
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• pw"k.kpw"k.kpw"k.kpw"k.kpw"k.k ¼ ¼ ¼ ¼ ¼Aspiration½%½%½%½%½% bl fofèk esa fdlh  Ård dk ijh{k.k djus ds fy, mls cgqr
gh ckjhd lwÃ dh lgk;rk ls [khap dj fudky fy;k tkrk gSA ;g Áfofèk dk
mi;¨x rHkh fd;k tk ldrk gS] tcfd og Ård 'kY;fpfdRld d¨ fn[kkÃ ns v©j
midj.k ä dh enn ls ml rd igqapk tk ldrk g¨A bl rjg fudyus ds ckn ml
Ård d¨ LykbM ij j[kdj mldk ijh{k.k fd;k tkrk gS ftlls fd mlds mipkj
dk rjhdk irk fd;k tk ldsA ;fn uhps ds Hkkx dh tkap ds fy, fdlh dkWÆVdy
fV'kw ds ,d va'k d¨ fudkyus dh vko';drk g¨rh gS r¨ Hkh vke r©j ij ;gh fofèk
mi;¨x esa ykÃ tkrh gSA

• jsfM;ks vko`fr ¼jsfM;ks vko`fr ¼jsfM;ks vko`fr ¼jsfM;ks vko`fr ¼jsfM;ks vko`fr ¼Radio-Frequency½%½%½%½%½% dkWVsZDl ds uhps ds fgLls ¼Sub-cortical½ d¨
gVkus ds fy, jsfM;¨ vko`fr djaV dk mi;¨x fd;k tkrk gSA ftl Ård dh tkap
djuh g¨rh gS] mls rkj ls t¨M+dj jsfM;¨ vko`fr midj.k ä dh lgk;rk ls ogka mPp
vko`fr dk izR;korhZ ¼alternating½ djaV mRié fd;k tkrk gSSA blls iSnk gksus okyh
xjeh ml Hkkx ds Ård ä dks gVk nsrh gSA djaV dh vofèk vkSj rhozrk ls gVk, tkus
okys Hkkx dk vkdkj v©j eki fuèkkZfjr g¨rk gSA

• 'kY;fØ;k ¼'kY;fØ;k ¼'kY;fØ;k ¼'kY;fØ;k ¼'kY;fØ;k ¼Knife cuts½%½%½%½%½% efLr"d ;k raf=dkv ä ds fdlh Hkkx d¨ dkVus ds fy,
phjs dk mi;¨x fd;k tkrk gSA vèksoYdqV (Sub-cortical) ds uhps csgn lkoèkkuh ls
phjk yxkus ds fy, LVhfj;¨-VSfDld ;a= dk mi;¨x fd;k tkrk gSA ,slk dj ds
ml Hkkx ds vklikl ds fgLls d¨ Hkkjh uqdlku igqapus ls cpk;k tk ldrk gSA

• fuEurkih ¼fuEurkih ¼fuEurkih ¼fuEurkih ¼fuEurkih ¼Cryogenic Blockade½%½%½%½%½% efLr"d ds fdlh Hkkx d¨ Fk¨M+s le; ds fy,
vfØ;k'khy djus ds fy, ;g fofèk viukÃ tkrh gSA blesa Øk;¨Á¨c ¼cryoprobe½
uked fo'ks"k uyh d¨ efLr"d ds Hkhrj Mkyk tkrk gS v©j fQj ftl Hkkx dh tkap
dh tkuh g¨] ogka rd ,d dwysaV igqapk;k tkrk gSA ;g dwysaV efLr"d ds ml eq[;
Hkkx d¨ bruk Ba<k dj nsrk gS fd raf=dk dksf'kdk,¡ dke djuk can dj nsrs gSaA pwafd
rkieku d¨ fgekad fcUnq ls Åij j[kk tkrk gS] blfy, ml Hkkx esasa d¨Ã lajpukRed
ifjorZu ugha g¨rk gSA tc rkieku fQj ls lkekU; g¨ tkrk gS r¨ os raf=dk
dksf'kdk,¡ fQj ls dke djus yxrs gSaA

• raf=dk fo"k ¼raf=dk fo"k ¼raf=dk fo"k ¼raf=dk fo"k ¼raf=dk fo"k ¼Nerve Poison½%½%½%½%½% efLr"d ds fdlh fo'ks"k fgLls d¨ dke djus ls
j¨dus ds fy, ,sLdsfud ,flM ;k vkÃc¨V¨fud ,flM tSls raf=dk fo"k mi;¨x esa
yk, tkrs gSaA bu fo"k inkFkZ d¨ déqyk uke dh 'kh'ks dh uyh dh lgk;rk ls Mkyk
tkrk gSA bldk izHkko vkaf'kd g¨rk gS v©j flQZ d¨f'kdkv ä d¨ gh uqdlku igqaprk
gSA ,sls esa vxj O;ogkj esa d¨Ã ifjorZu g¨rk gS r¨ mls d¨f'kdkv ä ds dkj.k ls
gqvk ekuk tk ldrk gSA

1-4-21-4-21-4-21-4-21-4-2 mrdh; i)fr;k¡mrdh; i)fr;k¡mrdh; i)fr;k¡mrdh; i)fr;k¡mrdh; i)fr;k¡     (Histological Methods)

orZeku le; esa çkS|ksfxdh ds fodkl ds lkFk gh ekuo efLr"d dh lajpuk vkSj mlds
dkedkt ds rjhds dk vè;;u djus ds fy, dbZ rduhdsa vkSj fofèk;ka lkeus vkÃ gSaA
mrdh; fofèk;ka bUgh esa 'kkfey gS] ftudk mi;¨x ckjhdh ls Ård ä ¼fV'kw½ ds vè;;u
¼ekbØ¨Ld¨fid tkap½ ds fy, fd;k tkrk gSA bl fofèk esa] efLr"d ds ftl Hkkx dh tkap
djuh g¨rh gS] mldk uewuk rS;kj djuk g¨rk gS ftls LykbM ij j[kdj izdk'k lw{en'khZ
ls ns[kk tk ldsA raf=dk Ård cgqr gh uktqd gS vkSj lkekU; ifjfLFkfr;ksa esa ;g
vklkuh ls fo?kfVr gks ldrk gSA blfy,] Ård¨ d¨ LykbM ij j[kus ¼fQDl rFkk LVsu
djus½ dh t:jr g¨rh gS] rkfd mls lw{en'khZ esa ns[kk tk ldsA ckgj fudkyus ij
cSDVhfj;k ;k vkfn raf=dk Ård ä dks fo?kfVr dj ldrs gSaA vkb, vc ge Årdh;
fofèk;ksa esa viukÃ tkus okyh fofèk;ksa dks ns[krs gSaA
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• fuèkkZj.k ¼fuèkkZj.k ¼fuèkkZj.k ¼fuèkkZj.k ¼fuèkkZj.k ¼Fixation½%½%½%½%½% Ård ä ¼fV'kw½ dks LykbM ij yxkus ds fy, bl fofèk esa
LFkk;hdj ¼Fixative½ dk mi;ksx fd;k tkrk gSA Ård ä dks lkQ djds mUgsa
fQDlsfVo æO; esa Mqcks;k tkrk gSA T;knkrj blds fy, Qksjefyu dk mi;ksx fd;k
tkrk gSA ;g LFkk;hdj Loy;u ¼Autolysis½ dks jksdrk gS vkSj Ård dks l[r
cukrk gSA ckotwn blds ;g bruk dB¨j Hkh ugha g¨ ikrk fd bls lw{e [kafMr
¼microtome½ dh lgk;rk ls dkVk tk ldsA ekbØ¨V¨e] og Lopkfyr e'khu gS] t¨
Ård ä d¨ iryk dkV dj mls lw{en'khZ ls ns[kus ds fy, rS;kj djrk gSA blhfy,
efLr"d ds Ård ä ij LFkk;hdj dk mi;¨x djus ds ckn mUgsas Ba<k dj ds v©j Hkh
tek;k tkrk gSA bl fofèk dk mi;ksx raf=dk Ård dks fLFkj djus ds fy, Hkh
fd;k tkrk gSA

c‚Dl 1-2% Loy;u ¼c‚Dl 1-2% Loy;u ¼c‚Dl 1-2% Loy;u ¼c‚Dl 1-2% Loy;u ¼c‚Dl 1-2% Loy;u ¼Autolysis½½½½½

^vksVks^ dk vFkZ Lo g¨rk gS bl çdkj] Loy;u i'kq] ikSèkksa ;k lw{ethoh Årdksa }kjk Lo d¨ vius

gh ,utkbe ¼izfd.o½ ls fo?kfVr djus dh izfØ;k d¨ dgrs gSaA

• fgehdj.k ¼fgehdj.k ¼fgehdj.k ¼fgehdj.k ¼fgehdj.k ¼Freezing½%½%½%½%½% Ård tedj dB¨j g¨ tk,a rHkh mUgsa dkVuk laHko g¨
ikrk gSA blds fy, mUgsa phuh ds ?k¨y esa Mqc¨ dj Ýhtj esa Mkyk tkrk gSA rkieku
d¨ bl rjg ls fu;af=r fd;k tkrk gS ftlls fd Ård mi;qä rkieku esa cus jg
ldsaA tedj dB¨j g¨ tkus ds ckn mUgsas Lykbl ¼irys-irys Hkkxksa½ esa dkVus ds
fy, ekbØ¨V¨e esa j[kk tkrk gSA

•  var% LFkkiu ¼var% LFkkiu ¼var% LFkkiu ¼var% LFkkiu ¼var% LFkkiu ¼Embedding½%½%½%½%½% efLr"d ds Årdksa dks l[r djus dk ,d vU; fofèk
var%LFkkiu gSA blds fy, mls iSjkfQu ;k ukbVªkslsY;qykst+ ls <d fn;k tkrk gSA
Ård ds l[r g¨us ijs mls ekbØksVkse dh enn ls dkVk tkrk gSA bu dVs gq,
VqdM+s dks LykbM ¼ifêdk½ ij j[kk tkrk gS vkSj ,Ycwfeu dk mi;ksx djds mls
LykbM ij j[k fn;k tkrk gS] ,Ycqfeu vaMs ls fy;k tkrk gSA tc LykbM lw[k tkrh
gS] r¨ mls fofHkUu jklk;fud æoksa dk mi;ksx djds jaxk tkrk gSA

• vfHkjatu ¼vfHkjatu ¼vfHkjatu ¼vfHkjatu ¼vfHkjatu ¼Staining½%½%½%½%½% ekbØ¨Ld¨i esa Ård ä dh lajpuk d¨ vPNh rjg ls ns[kus
ds fy, mls vfHkjatu uked ÁfØ;k ls xqtkjk tkrk gSA blds fy, mrd dqN fo'ks"k
Hkkx ä d¨ jaxus ;k dkyk djus dh t:jr iM+rh gSA blds fy, vke r©j ij fufly
;k fQj lsy ckWMh LVsu dk mi;¨x fd;k tkrk gSA ekbfyu LVsu dh enn ls
ekbfyu ds Åijh Hkkx d¨ jaxk tkrk gS] ftlls raf=dk iFk dh tkap dj ikuk laHko
g¨ ikrk gSA x¨Yxh dkWDl tSls esEcjsu LVsu d¨f'kdk ¼lsy ckWMh½] MsMªkbV~l ,oa
,Dlu d¨ jaxus esa lgk;d g¨rs gSaA

1-4-31-4-31-4-31-4-31-4-3 euksnSfgd vfHkys[k i)fr;k¡ ¼euksnSfgd vfHkys[k i)fr;k¡ ¼euksnSfgd vfHkys[k i)fr;k¡ ¼euksnSfgd vfHkys[k i)fr;k¡ ¼euksnSfgd vfHkys[k i)fr;k¡ ¼Psychophysiological

Recording Methods½½½½½

,slh vusd euksnSfgd i)fr;ka gSa] ftudh lgk;rk ls 'kjhj esa dqN Hkh izos'k fd;s fcuk
euq"; ä ij ijh{k.k laHko gSA ,sls i)fr;ksa dh lgk;rk ls ekuo [k¨iM+h ;k muds 'kjhj
ds fdlh vU; Hkkx ds ckgj ls gh vè;;u fd;k tk ldrk gSA blds fy, t¨ i)fr;k¡
eq[; r©j ij mi;¨x esa ykbZ tkrh gSa] os fuEufyf[kr gS%

• bysDVªks,UlsQyksxzkQh ¼bysDVªks,UlsQyksxzkQh ¼bysDVªks,UlsQyksxzkQh ¼bysDVªks,UlsQyksxzkQh ¼bysDVªks,UlsQyksxzkQh ¼Electroncephalography½%½%½%½%½%     bysDVªks-,UlsQyksxzkQ ¼bZbZth½
e'khu dk mi;ksx djds efLr"d dh fo|qr xfrfofèk; ä dk vè;;u fd;k tkrk gSA
bl rduhd dks bysDVªk-,sUlsQyksxzkQh dgrs gSA bysDVªksM dks jksxh dh [kksiM+h ij
j[kk tkrk gS] mldh fjd‚fMaZx daI;wVj ij dh tkrh gSA blds fy, igys dkxt ds

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
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x¨ys ¼jhy½ dk mi;ksx fd;k tkrk Fkk v©j mlh ij NikÃ g¨rh Fkh] ijarq vc bldk
daI;wVj fçaV vkmV fy;k tkrk gSA bZbZth ladsr efLr"d ds fofHkUu fodkjksa] flj dh
gYdh pksV] efLr"d fod`fr] fexhZ vknh ds dkj.k ä d¨ irk yxkus esa lgk;d g¨rk
gSA blls lwpuk ds  çlaLdj.k dh xfr ;k mez c<+us ds lkFk Le`fr dh dk;Z {kerk
d¨ tkuus esa Hkh lgk;rk feyrh gSA

fp= 1-4% bZbZth vkSj fo|qr rjaxksa dk ,d mnkgj.k tks çR;sdfp= 1-4% bZbZth vkSj fo|qr rjaxksa dk ,d mnkgj.k tks çR;sdfp= 1-4% bZbZth vkSj fo|qr rjaxksa dk ,d mnkgj.k tks çR;sdfp= 1-4% bZbZth vkSj fo|qr rjaxksa dk ,d mnkgj.k tks çR;sdfp= 1-4% bZbZth vkSj fo|qr rjaxksa dk ,d mnkgj.k tks çR;sd

bysDVªksM }kjk lwpuk izkIr djrk gSAbysDVªksM }kjk lwpuk izkIr djrk gSAbysDVªksM }kjk lwpuk izkIr djrk gSAbysDVªksM }kjk lwpuk izkIr djrk gSAbysDVªksM }kjk lwpuk izkIr djrk gSA

fp= lzksr% https://hvmn.com

• eSXusVkeSXusVkeSXusVkeSXusVkeSXusVk ss ss s,UlsQyksxzkQh ¼,UlsQyksxzkQh ¼,UlsQyksxzkQh ¼,UlsQyksxzkQh ¼,UlsQyksxzkQh ¼Magnetoencephalography½%½%½%½%½% eSXusVks-,UlsQyksxzkQh d¨
,eÃth ds uke ls tkuk tkrk gSA bldh lgk;rk ls ekuo [k¨iM+h dh lrg ij cuus
okys pqEcdh; {ks= esa g¨us okys cnyko d¨ ns[kk tk ldrk gSA ;g raf=dk dh
xfrfoèk; ä ds ewy izfr:Ik esa g¨us okys ifjorZuksa dh otg ls curk gSA

• bysDVª¨ek;¨xzkQh ¼bysDVª¨ek;¨xzkQh ¼bysDVª¨ek;¨xzkQh ¼bysDVª¨ek;¨xzkQh ¼bysDVª¨ek;¨xzkQh ¼Electromyography½%½%½%½%½% ekalisf'k;ksa ij iM+us okys ruko dks
bysDVªksek;¨xzke ¼Ã,eth½ dh enn ls fjd‚MZ fd;k tkrk gSA ftu ekalisf'k;ksa dh
tkap djuh g¨rh gS] mlds Åij dh Ropk ij bysDVªksM yx;k tkrk gSA tc
ekalisf'k; ä ds fldqM+us ls muesa f[kpko iSnk g¨rk gS] rks bls fjd‚MZ dj fy;k tkrk
gSA bl lwpuk ls gesa ekalisf'k;ksa ds f[kpko dh n'kk ds ckjs esa tkuus esa lgk;rk
feyrh gSA

fp= 1-5% bysDVªksek;ksxzkefp= 1-5% bysDVªksek;ksxzkefp= 1-5% bysDVªksek;ksxzkefp= 1-5% bysDVªksek;ksxzkefp= 1-5% bysDVªksek;ksxzke
fp= lzksr% https://medical-dictionary.thefreedictionary.com
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• bysDVª¨vkWD;qy¨xzkQh ¼bysDVª¨vkWD;qy¨xzkQh ¼bysDVª¨vkWD;qy¨xzkQh ¼bysDVª¨vkWD;qy¨xzkQh ¼bysDVª¨vkWD;qy¨xzkQh ¼Electrooculography½%½%½%½%½% vka[k dh iqrfy; ä dh xfr dks
idM+us ds fy, bysDVª̈ -vkWD;qy¨xzke ¼bZvksth½ dk mi;ksx fd;k tkrk gSA iqrfy; ä
ds vxys vkSj fiNys Hkkx dh fo|qr {kerk esa vYi varj jgrk gSA bl varj d¨
tkuus ds fy, bysDVªksM dh lgk;rk yh tkrh gS] tks vka[k ds ikl j[ks tkrs gSaA

fp= 1-6% bZvksth dks vka[kksa ds pkjksa vksj yxk, x, ikap bysDVªksM }kjk fy;k tkrk gSAfp= 1-6% bZvksth dks vka[kksa ds pkjksa vksj yxk, x, ikap bysDVªksM }kjk fy;k tkrk gSAfp= 1-6% bZvksth dks vka[kksa ds pkjksa vksj yxk, x, ikap bysDVªksM }kjk fy;k tkrk gSAfp= 1-6% bZvksth dks vka[kksa ds pkjksa vksj yxk, x, ikap bysDVªksM }kjk fy;k tkrk gSAfp= 1-6% bZvksth dks vka[kksa ds pkjksa vksj yxk, x, ikap bysDVªksM }kjk fy;k tkrk gSA

fp= lzksr% https://www.slideserve.com

• bysDVª¨MeZy xfrfofèk ¼bysDVª¨MeZy xfrfofèk ¼bysDVª¨MeZy xfrfofèk ¼bysDVª¨MeZy xfrfofèk ¼bysDVª¨MeZy xfrfofèk ¼Electrodermal activity½%½%½%½%½% Ropk lacaèkh fo|qr xfrfofèk
ds n¨ Áeq[k ladsr ekus tk ldrs gSa – Ropk esa fo|qr lapj.k dk Lrj ¼fLdu
daMDVsal ysoy½ rFkk Ropk esa fo|qr lapj.k ls g¨us okyh ÁfrfØ;k ¼fLdu daMDVsal
fjLikWUl½A maaxfy; ä ij bysDVª̈ M yxkdj Ropk lacaèkh fo|qr xfrfofèk; ä dk irk
yxk;k tk ldrk gSA blls Ropk esa esa g¨us okys fo|qr lapj.k ds mrkj-p<ko d¨
tkuk tk ldrk gSA Ropk esa fo|qr lapj.k dk Lrj fdlh fo'ks"k fLFkfr esa Ropk esa
fo|qr lapj.k dh {kerk d¨ n'kkZrk gSA tcfd Ropk esa fo|qr lapj.k ls g¨us okyh
ÁfrfØ;k ls fdUgh [kkl vuqHko ä ls xqtjus ij Ropk esa fo|qr lapj.k esa gq, cnyko
d¨ ns[kk tk ldrk gSA ilhus dh xzaFkh dh xfrfofèk; ä ds ifjorZu dh otg ls
vyx-vyx laosxkRed mŸkstuk g¨us ij Ropk esa fo|qr lapj.k dk Lrj cny
ldrk gSA

fp= 1-7 % Ropk esa fo|qr lapj.k ls g¨us okyh ÁfrfØ;kfp= 1-7 % Ropk esa fo|qr lapj.k ls g¨us okyh ÁfrfØ;kfp= 1-7 % Ropk esa fo|qr lapj.k ls g¨us okyh ÁfrfØ;kfp= 1-7 % Ropk esa fo|qr lapj.k ls g¨us okyh ÁfrfØ;kfp= 1-7 % Ropk esa fo|qr lapj.k ls g¨us okyh ÁfrfØ;k

fp= lzksr% http://www.shurilla.com
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1-4-41-4-41-4-41-4-41-4-4 oS|qrh; mRrstu ¼oS|qrh; mRrstu ¼oS|qrh; mRrstu ¼oS|qrh; mRrstu ¼oS|qrh; mRrstu ¼Electrical Stimulation½½½½½

efLr"d d¨ fo|qr rjax ä ls mŸksftr dj ds raf=dk dh fofHké dk;Z Á.kkfy; ä ds ckjs esa
tkuk tk ldrk gSA efLr"d ds mŸksftr g¨us ij ml le; lqIr f>Yyh esa ifjorZu g¨rk
gS v©j og fØ;k ds fy, rRij g¨ tkrh gSA blls O;ogkj esa ifjorZu ns[kk tk ldrk
gS] t¨ bl ckr ij fuHkZj djrk gS fd efLr"d ds fdl Hkkx d¨ mŸksftr fd;k x;k gSA
efLr"d d¨ fo|qr rjax ä ls mŸksftr djus ds fy, bysDVª̈ M dk mi;¨x fd;k tkrk gSA
lw{e-bysDVª̈ M èkkrq ds eghu rkj ä ls cus g¨rs gSaA bUgh ds tfj;s raf=dkv ä esa fo|qr rjaxsa
Hksth tkrh gSaA tcfd nh?kZ-bysDVª̈ M bLikr ds rkj ä ls cus g¨rs gSa v©j mUgsa [k¨iM+h ds
Åij j[kdj ;k fQj efLr"d ds Hkhrj Mkydj raf=dkv ä ds cM+s lewg dh fØ;k d¨ tkapk
tkrk gSA ,slh fo|qr fjdkÆMax yEcs le; rd g¨rh gS v©j fdlh tho ds 'kY; fØ;k ls
mcj tkus rd tkjh jg ldrh gSA bls nh?kZdkyh fjdkWfMax ¼ØkWfud fjdkÆMax½ ds uke
ls tkuk tkrk gSA vxj d¨Ã foKkuh fdlh fo'ks"k uyh ds jkLrs dk vè;;u djuk pkgrk
gS fd lwpuk,a dgka tk jgh gSa r¨ mls rhoz ¼vD;wV½ fjdkÆMax djus dh vko';drk iM+rh
gSA bu fo|qr ladsr ä dh fjdkÆMax d¨ nksyun'khZ ;k L;kgh okys nksyun'khZ ds ekè;e ls
iznf'kZr fd;k tkrk gSA

• nksyun'khZ ¼nksyun'khZ ¼nksyun'khZ ¼nksyun'khZ ¼nksyun'khZ ¼Oscilloscope½%½%½%½%½% nksyun'khZ ¼vkWfly¨Ld¨i½ Áfr lsdsaM ;k le; dh
mlls Hkh N¨Vh bdkÃ esa fo|qr fjdkÆMax djrk gSA blesa dSFk¨M-js uyh yxh g¨rh
gS] ftl ij ifj.kke fn[krk gSA bldk mi;¨x ,dy U;wjkWu dh xfrfofèk; ä d¨
fjdkMZ djus ds fy, fd;k tkrk gSA fdlh rjg dh fØ;k g¨us ij mls vklkuh ls
lquh tk ldrh gSSA

• badbadbadbadbad-jkbfVax v‚flyksLdksi ¼jkbfVax v‚flyksLdksi ¼jkbfVax v‚flyksLdksi ¼jkbfVax v‚flyksLdksi ¼jkbfVax v‚flyksLdksi ¼Ink-writing oscilloscope½%½%½%½%½% bls cgqvkysf[kr Hkh
dgk tkrk gSA [kksiM+h ls tqMs fofHkUu bysDVªksM dh enn ls izksÙksftr foHko fjd‚MZ
dh tkrh gSaA blesa lqbZ dh vkdkj dh dye yxh g¨rh gSa tks dkxt ds x¨ys ij
L;kgh ls raf=dkv ä dh xfrfofèk dks fjd‚MZ djrh gSaA fdlh Hkh rjg dk ladsr g¨us
ij vko`fÙk fn[krh gS vkSj tks Åij-uhps tkrh gqÃ dkxt ds x¨ys ij yxkrkj pyrh
tkrh gSA efLr"d dh bu fjd‚fMaZx dks bysDVªks-,UlsQyksxzke ¼Electroencephalogram½
¼bZbZth½ ds :i esa tkuk tkrk gSA ;g efLr"d esa Vîwej] fexhZ ;k uhan ,oa mRrstu
ds izfr:Ik dk vè;;u djus esa Hkh ennxkj g¨rk gSA gkykafd vkèkqfud rduhd esa
vc lwpuk dks fjd‚MZ djus vkSj mls LØhu ij çnf'kZr djus ds fy, dEI;wVj dk
mi;¨x g¨rk gSA

• daI;wVj ¼daI;wVj ¼daI;wVj ¼daI;wVj ¼daI;wVj ¼Computer½%½%½%½%½% fo|qr rjax ä dh fjdkÆMax ls t¨ lwpuk,a ÁkIr g¨rh gSa] mUgsa
ÁlaLÑr djus] laxzfgr djus rFkk ÁnÆ'kr djus dk dk;Z vc dEI;wVj dh lgk;rk
ls g¨rk gSA

1-4-51-4-51-4-51-4-51-4-5 jklk;fud mRrstu ¼jklk;fud mRrstu ¼jklk;fud mRrstu ¼jklk;fud mRrstu ¼jklk;fud mRrstu ¼Chemical Stimulation½½½½½

jklk;u dh lgk;rk ls efLr"d dks mÙksftr djus vkSj mlds fdlh Hkkx d¨ gVkus ds
fofHkUu rjhds gSaA nok dks batsD'ku }kjk ;k lhèks isV esa uyh Mkydj fn;k tkrk gSA
raf=dk ;k 'kjhj ds olk Ård ds tfj;s Hkh fn;k tk ldrk gSA fofHkUu rduhdksa dh
enn lss efLr"d dh jklk;fud xfrfofèk dk vkadyu laHko gSA buesa ls ,d gS 2-fM;¨-
vkWDlhXywd¨t+ ¼2-Mhth½ rduhdA 2-Mhth ,d Ádkj dk jsfM;¨èkehZ nok gS] v©j tc mls
fdlh tho esa izosf'kr fd;k tkrk gS r¨ vuqlaèkkudrkZ d¨ rc rd Árh{kk djus dh t:jr
g¨rh gS] tc rd fd ;g nok efLr"d }kjk iwjh rjg vo'kksf"kr u dj yh tk,A blds
ckn ml tho d¨ ekjdj mldk efLr"d fudky fy;k tkrk gS v©j fQj mlds efLr"d
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ds Qkad ¼Lykbl½ cuk;s tkrs gSaA fQj vkVksjSfM;ksxzkQh dh tkrh gS] ;kfu efLr"d ds dVs
gq, VqdM+̈ a dks QksVksxzkfQd ?k¨y ls <d fn;k tkrk gSA rRi'pkr mUgsa fQYe ds r©j ij
fodflr fd;k tkrk gSA os U;wj‚Ul t¨ æO; d¨ l¨[k pqds gSa] LykbM ij dkys èkCcs dh
rjg fn[kkbZ nsrs gSaA

,d vkSj mi;ksxh rduhd lsjsczy Mk;fyfll gSA tho ds efLr"d esa ,d uyh Mky nh
tkrh gSA blds ckn ml tho d¨ fdlh xfrfofèk esa yxk fn;k tkrk gSA bl chp fudyus
okysa U;wjks-jlk;u d¨ o.kZ ysf[kdk dh lgk;rk lss ,d= dj mldk fo'ys"k.k fd;k tkrk
gSA blh rjg bu-fooks oksYVkesVªh ,d vU; rduhd gS ftldk mi;¨x fdlh xfrfofèk
esa yxs thoksa esa tkjh g¨us okys U;wjks-jlk;uksa dks fjd‚MZ djus ds fy, fd;k tkrk gSaA
bE;wuks-lkbVksdsesLVªh ,d ,slh çfØ;k gS tks efLr"d esa U;wjks-çksVhu dh mifLFkfr dk irk
yxkus esa lgk;rk djrh gSA çR;sd ekbØks vk;uksQksjsfll ,d ,slh çfØ;k gS ftlesa
vkosf'kr v.kqvksa d¨ fudkyk tkrk gSA ;s v.kq gh raf=dk d¨f'kdkv ä rd }O; igqapkus dk
dke djrs gSaA ;g mu fof'k"V xzkgh dk irk yxkus esa enn djrk gS ftuls raf=dk
lapkjd ¼U;wjksVªkalehVj½ vkan¨fyr g¨rs gSaA

1-4-61-4-61-4-61-4-61-4-6 fLVfj;ksVSfDld {kfr ¼fLVfj;ksVSfDld {kfr ¼fLVfj;ksVSfDld {kfr ¼fLVfj;ksVSfDld {kfr ¼fLVfj;ksVSfDld {kfr ¼Stereotaxic Lesion½½½½½

tc dHkh efLr"d ds uhps dh NksVh lajpukvksa dks i`Fkd djuk laHko ugha gks ikrk gS] rks
'kksèkdrkZ efLr"d ds van:uh Hkkxksa d¨ gVkus ds fy, LVhfj;ksVSfDld rduhdksa dk
mi;ksx djrs gSaA blds fy, lcls igys ;g tkuuk t:jh gS fd efLr"d ds fdl fgLls
dh tkap dh tkuh gSA fLVfj;ksVSfDld ,Vyl efLr"d ds ml Hkkx dk lVhd irk yxk
ldrk gS] tgka ltZjh djuh gksA bldk irk yxkus ds ckn] tho ds flj dks LVhfj;ksVSfDld
;aa= esa j[kk tkrk gSA flj dks etcwrh ls ;a= esa j[kus ds ckn bySDVªksM g¨YMj dh enn
ls efLr"d esa bySDVªksM ;k y?kqufydk Mkyk tkrk gSA bySDVªksM dks LFkk;h rkSj ij Mkyk
tk ldrk gS vkSj tc og tho ,usLFkhfl;k ds çHkko ls ckgj vkrk gS] rHkh mlds O;ogkj
dk vè;;u fd;k tkrk gSA vè;;u dh lekfIr ij tho dks fQj ls ,usLFkhfl;k fn;k
tkrk gS rFkk bysDVªksM gVk fn;k tkrk gS vkSj tho blls mcj pqdk gksrk gSA

1-4-71-4-71-4-71-4-71-4-7 raf=dkraf=dkraf=dkraf=dkraf=dk-izfrfcacu ¼izfrfcacu ¼izfrfcacu ¼izfrfcacu ¼izfrfcacu ¼Neuroimaging½½½½½

czsu besftx ds raf=dk çfrcacu ds :Ik esa tkuk tkrk gSA efLr"d dh lajpuk dh Nfo
fudkyus ds fy, lajpukRed ¼LVªDpjy½ izfrfcacu fofèk mi;ksx esa ykÃ tkrh gSA bl
ÁfØ;k ls efLr"d dh p¨V ;k V~;wej ¼QksM+k½ tSlh chekfj;ksa dk irk yxk;k tk ldrk
gSA fØ;kRed ¼QaaD'kfuax½ izfrfcacu dh enn ls efLr"dh; dk;ksZ dk irk yxk;k tk
ldrk gSA blls p;kip; ¼esVkc‚fyTe½ ls tqM+h chekfj; ä ;k efLr"d ds fodkj ä ;k
chekjh dk irk yxkus esa Hkh enn feyrh gSA

• ,Dl,Dl,Dl,Dl,Dl-js rduhd ¼js rduhd ¼js rduhd ¼js rduhd ¼js rduhd ¼X-ray technique½%½%½%½%½% vkjaHk ls fdlh Hkh U;wjksy‚ftdy fodkj ds
dkj.kksa dk irk yxkus ds fy, bl rduhd dk O;kid :i ls mi;ksx fd;k tkrk
jgk gSA gkykafd ikjaifjd ,Dl-js ls LVªksd ;k U;wjksy‚ftdy fodkj ls ihfM+r jksxh
dh raf=dk xfrfofèk; ä dks ns[kus esa cgqr enn ugha feyrh FkhA blls dsoy mu
lajpukvksa dk gh irk py ikrk Fkk] tks ,Dljs dks vo'kksf"kr dj ysrh FkhA efLr"d
dh izefLr"d fuy; ¼lsjsczsy½ osafVªzD;qyj Á.kkyh rFkk jä lapkj ¼ljdqys'ku½ Á.kkyh
dh tkap dkWUVªkLV ,Dl-js rduhd dk mi;ksx djds dh tk ldrh gSA bl i)fr
esa d¨Ã inkFkZ 'kjhj ds ,sls Hkkx esa Mkyk tkrk gS] t¨ vius vklikl ds fgLl ä dh
rqyuk esa ,Dl-js d¨ T;knk ;k de vo'kksf"kr dj ldsA blls ,Dl-js ysrs le;
n¨u ä dk vUrj Li"V g¨ tkrk gSA U;weks-,UlsyksxzkQh vkSj lsjsczy ,aft;ksxzkQh n¨
,slh gh i)fr;ka gS] ftuesa dkWUVªkLV ,Dl-js dk mi;¨x g¨rk gSA buesa U;weks-
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,UlsyksxzkQh csgn iqjkuh jsfM;ksxzkfQd rduhd gS ftldk mi;¨x efLr"d dh tkap
djus ds fy, fd;k tkrk gSA izefLr"d okfgdk fp= ¼lsjsczy ,aft;vksxzke½ jDrèkkj
{kfr d¨ fdlh eq[; LFkku ij fLFkj djus esa mi;ksxh gS vkSj V~;wej dk irk yxkus
esa lgk;d gSA

fp= 1-8% efLr"d dk ,Dlfp= 1-8% efLr"d dk ,Dlfp= 1-8% efLr"d dk ,Dlfp= 1-8% efLr"d dk ,Dlfp= 1-8% efLr"d dk ,Dl-jsjsjsjsjs

fp= lzksr% https://two-views.com

• dEI;wVjh—r VkseksxzkQh ¼lhVh LdSu½ ¼dEI;wVjh—r VkseksxzkQh ¼lhVh LdSu½ ¼dEI;wVjh—r VkseksxzkQh ¼lhVh LdSu½ ¼dEI;wVjh—r VkseksxzkQh ¼lhVh LdSu½ ¼dEI;wVjh—r VkseksxzkQh ¼lhVh LdSu½ ¼Computerized Tomography½%½%½%½%½% ;g Hkh
,d ,Dl-js rduhd gh gS t¨ daI;wVj ls tqM+k jgrk gSA ;g 'kjhj vkSj efLr"d dh
lajpukvksa dks ns[kus esa enn djrk gSA ,d cgqr cM+s x¨ys ¼Cylindrical ring½ esa O;fä
d¨ fyVk fn;k tkrk gSA ,Dl-js dks ,d rjQ ls xqtkjk tkrk gS] tcfd ,Dl-js
fMVsDVj j¨xh ds flj dh nwljh v¨j j[kk g¨rk gSA èkhjs-èkhjs ,Dl-js vkSj fMVsDVj
d¨ ?kqek;k tkrk gS vkSj lHkh dks.kksa ls bldh QksVks [khaph tkrh gSaA lHkh QksVks
daI;wVj esa ,d= dh tkrh gSa vkSj efLr"d dk ,d lhVh LdSu rS;kj fd;k tkrk gSA
vusd QksVksxzkQks d¨ t¨M+dj efLr"d dh f=-vk;keh ¼3-Mh½ rLohj cukÃ tkrh gSA
U;wjksy‚ftLV vDlj jä ds FkDdksa] V;wej] Ldsysjksfll ;k fdlh vkarfjd pksV dk
irk yxkus ds fy, lhVh LdSu dk mi;ksx djrs gSa] vkSj 'kY; fØ;k dh vko';drk
dk fu.kZ; ysrs gSaA

fp= 1-9% efLr"d dk lhVh LdSufp= 1-9% efLr"d dk lhVh LdSufp= 1-9% efLr"d dk lhVh LdSufp= 1-9% efLr"d dk lhVh LdSufp= 1-9% efLr"d dk lhVh LdSu

fp= lzksr% https://www.slideshare.net
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• pqEcdh; vuqukn fizfrfcacu ¼pqEcdh; vuqukn fizfrfcacu ¼pqEcdh; vuqukn fizfrfcacu ¼pqEcdh; vuqukn fizfrfcacu ¼pqEcdh; vuqukn fizfrfcacu ¼Magnetic Resonance Imaging½ ¼,evkjvkbZ½%½ ¼,evkjvkbZ½%½ ¼,evkjvkbZ½%½ ¼,evkjvkbZ½%½ ¼,evkjvkbZ½%
tc fdlh jksxh ds efLr"d dh O;kid tkap djuh g¨ rc bl rduhd dk mi;ksx
fd;k tkrk gSA bl rduhd esa efLr"d vxys rFkk van:uhs Hkkx dh Nfo;ksa dks
mrkjus ds fy, 'kfä'kkyh pqacdh; {ks= dk mi;ksx fd;k tkrk gSA lhVh LdSu dh
rqyuk esa ;g efLr"d dh vfèkd foLr̀r vkSj Li"V Nfo iznku djrk gSA bl rduhd
ls efLr"d ds fofHké lfØ; Hkkx ä esa jä ds lkFk v‚Dlhtu çokg dk irk yxk;k
tk ldrk gSA blesa Nfo;ksa ds foHksnu ¼fjt‚Y;w'ku½ mPpLrj ds g¨rs gSa ftlls
okLrfod le; esa gksus okys ifjorZuksa dks fjdkMZ fd;k tk ldrk gSA ;g lqjf{kr
rjhdk gS D;ksafd blesa jksxh dks dksbZ batsD'ku nsus dh vko';drk ugha g¨rh gSA

fp= 1-10% ekuo efLr"d dk ,e vkj vkbZ LdSu fofHkUu Nfo;ksa dks fn[kkrk gSAfp= 1-10% ekuo efLr"d dk ,e vkj vkbZ LdSu fofHkUu Nfo;ksa dks fn[kkrk gSAfp= 1-10% ekuo efLr"d dk ,e vkj vkbZ LdSu fofHkUu Nfo;ksa dks fn[kkrk gSAfp= 1-10% ekuo efLr"d dk ,e vkj vkbZ LdSu fofHkUu Nfo;ksa dks fn[kkrk gSAfp= 1-10% ekuo efLr"d dk ,e vkj vkbZ LdSu fofHkUu Nfo;ksa dks fn[kkrk gSA

fp= lzksr% http://www.openmrict.com

• èkuk.kq mRltZu vxzys[k ¼èkuk.kq mRltZu vxzys[k ¼èkuk.kq mRltZu vxzys[k ¼èkuk.kq mRltZu vxzys[k ¼èkuk.kq mRltZu vxzys[k ¼Positron Emission Tomography½%½%½%½%½% èkuk.kq mRltZu
vxzys[k ls efLr"d ds vanj p;kip; izfØ;k ls gksus okys cnyko dk irk yxkus
esa lgk;rk feyrh gSA gkykafd blls efLr"d dh lajpuk dk irk ugha pyrk] cfYd
flQZ mldh xfrfofèk dk gh irk pyrk] gSA nwljs 'kCn ä esa ;g lfØ; lefLr"kd
dh Nfo; ä d¨ mrkjus dk dke djrk gSA bl ÁfØ;k ds rgr j¨xh d¨ jsfM;¨-,fDVo
2-fM;¨vkWfDlXywd¨t+ dk batsD'ku fn;k tkrk gSA tc ;g inkFkZ j¨xh }kjk iwjh rjg
vo'kksf"kr dj fy;k tkrk gS r¨ mlls dqN dke djus ds fy, dgk tkrk gSA bl
n©jku mldk vè;;u fd;k tkrk gS] ftlls feyus okyh Nfo; ä ds vkèkkj ij irk
yxk;k tk ldrk gS fd mä dke esa j¨xh ds efLr"d dk d©u lk Hkkx lfØ; FkkA
ihÃVh esa jsfM;¨-,fDVo jlk;u ä dk mi;¨x g¨rk gS] ftUgsa T;knk fnuksa rd lqjf{kr
ugha j[kk tk ldrk gSA ;g jlk;u lkbDy¨VªkWu esa rS;kj fd;k tkrk gS] t¨ ijek.kq
vkSj voijekf.od d.k äa d¨ lfØ; djus dk ;a= gSA ;g ,d [kphZyh ÁfØ;k gS v©j
blfy, T;knkrj 'kksèk fpfdRlh; vLirkyksa esa gh bldk mi;¨x g¨rk gSA

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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fp= 1-11 % czsu ihbZVh LdSufp= 1-11 % czsu ihbZVh LdSufp= 1-11 % czsu ihbZVh LdSufp= 1-11 % czsu ihbZVh LdSufp= 1-11 % czsu ihbZVh LdSu

fp= lzksr% https://steemit.com

• QaD'kuy ,evkjvkbZ ¼QaD'kuy ,evkjvkbZ ¼QaD'kuy ,evkjvkbZ ¼QaD'kuy ,evkjvkbZ ¼QaD'kuy ,evkjvkbZ ¼Functional MRI½%½%½%½%½% ;g ihbZVh LdSu dh rqyuk esa de
[kphZyh vkSj de tksf[ke okyh rduhd gSA QaD'kuy ,evkjvkbZ eq[; :i ls jä
çokg ¼Hemodynamic½ esa ifjorZu dks ekirk gSA fQygky ;g laKkukRed raf=dk
foKku ¼dkWXusfVo U;wj¨lkbal½ ds vykok fpfdRlk funku ds {ks= esa mi;ksx dh tkus
okyh lcls yksdfç; fofèk gSSA

• fM¶;wtu VsUlj besftax ¼MhVhvkbZ½%fM¶;wtu VsUlj besftax ¼MhVhvkbZ½%fM¶;wtu VsUlj besftax ¼MhVhvkbZ½%fM¶;wtu VsUlj besftax ¼MhVhvkbZ½%fM¶;wtu VsUlj besftax ¼MhVhvkbZ½% ty lzko ¼okWVj fM¶;wtu½ ;k ikuh ds
fjlus ds ekxZ dk irk yxkus ds fy, fM¶;wtu VsUlj besftax dh lgk;rk yh tkrh
gSA ty lzko v{krarq caMy ¼Bundles of axons½ ds {ks= esa g¨rk gSA fM¶;wtu VsUlj
besftax mu Áeq[k {ks= ä dh Nfo d¨ mdsjrk gS] tgka ls ty fjlko g¨rk gSA
MhVhvkÃ dh enn ls efLr"d esa raf=dk v{krarq dh fLFkfr dk irk yxk;k tk ldrk
gSA bl fofèk ls tkuk tk ldrk gS fd efLr"d ds fofHké Hkkx ,d-nwljs ls dSls
tqM+s gq, gSaA ;g vU; rduhd ä dh rqyuk esa ;g rduhd T;knk ÁHkkoh fl) g¨rh
gSA

• VªkalØkfu;y eSXusfVd fLVeqys'ku ¼Vh,e,l½ ¼Vªk alØkfu;y eSXusfVd fLVeqys'ku ¼Vh,e,l½ ¼Vªk alØkfu;y eSXusfVd fLVeqys'ku ¼Vh,e,l½ ¼Vªk alØkfu;y eSXusfVd fLVeqys'ku ¼Vh,e,l½ ¼Vªk alØkfu;y eSXusfVd fLVeqys'ku ¼Vh,e,l½ ¼Transcranial Magnetic

Stimulation½%½%½%½%½% bl rduhd dh lgk;rk ls pqacdh; {ks= iSnk djds dksVsZDl ds ,d
Hkkx dks can dj fn;k tkrk gSA blesa pqacd ds uhps ds raf=dk dksf'kdk,¡ ¼U;wj‚Ul½
vLFkk;h :i ls fuf"Ø; jgrs gSaA 'kksèkdrkZ Vh,e,l dk mi;ksx fp=.k rduhd ds
:Ik esa djrs gSA mnkgj.k ds r©j ij tc Vh,e,l dq.My ¼Coil½ dks xfr oYdy
¼Motor Cortex½ ij j[kdj izefLr"dh; iV~Vh ¼Cortical Strip½ ds lehi ds Hkkx dks
mÙksftr fd;k tkrk gS] rks 'kjhj ds nwljs Hkkx dh ekalisf'k;ksa esa gksus okyh gypy
d¨ ns[kk tk ldrk gSA blls irk pyrk gS fd 'kjhj ds fofHkUu Hkkx dksVsZDl ds
fofHkUu Hkkxksa ls fdl rjg tqM+s gq, gSaA blls ;g Hkh irk pyrk gS fd 'kjhj ds fdlh
Hkkx fo'ks"k ds fy, oYdy ¼Cortex½ dk fdruk Hkkx tqM+k gqvk gSA fQj Hkh Vh,e,l
dh ,d cM+h deh ;g gS fd ;g mioYdy ¼Subcortex½  lajpukvksa rd igqapus esa
çHkkoh ugha gSA

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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viuh çxfr dh tk¡p djsa 2viuh çxfr dh tk¡p djsa 2viuh çxfr dh tk¡p djsa 2viuh çxfr dh tk¡p djsa 2viuh çxfr dh tk¡p djsa 2

1½ mRrstu dh fofHkUu fo|qr vkSj jklk;fud fofèk;k¡ D;k gSa\
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2½ eq[; efLr"d izfrfcacu rduhdksa dh lwph cukb,A

.....................................................................................................................
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1-4-81-4-81-4-81-4-81-4-8 raf=dk euksoSKkfud vkadyu ¼raf=dk euksoSKkfud vkadyu ¼raf=dk euksoSKkfud vkadyu ¼raf=dk euksoSKkfud vkadyu ¼raf=dk euksoSKkfud vkadyu ¼Neuropsychological

Assessment½½½½½

efLr"d esa p¨V yxus ;k fdlh vU; Ádkj ls mls {kfr igqapus ds ckn tho ds O;ogkj
;k mldh laKkukRed {kerk d¨ g¨us okys {kfr dk vkadyu yxkus ds fy,
¼U;wj¨lkbd¨ykWftdy½ ijh{k.k dh vko';drk g¨rh gSA O;fä ds lh[kuk] Le`fr] è;ku
nsus] dk;Z foHksn] voèkkj.kk] cqf)eÙkk] Hkk"kk] fu.kZ; ysuk rFkk rdZ 'kfä vkfn dk vkadyu
djus ds fy, ,sls ijh{k.k fd, tkrs gSaA bu ijh{k.k ä ds vkèkkj ij mldh ekufld fLFkfr
d¨ le>k tk ldrk gSA raf=dk-euksoSKkfud vkadyu esa O;kogkfjd] eu¨oSKkfud rFkk
raf=dk ijh{k.k lfEefyr jgrs gSaA bu ijh{k.k ä dh enn ls O;fä dh laKkukRed 'kfä
;k mlds eu¨foKku {ks= esa vk jgh dfBukb; ä dh uSnkfud fp= Li"V djrk gSA blls
j¨xh ds mi;qä mipkj ,oa mlds iquokZl dh ÁfØ;k d¨ lqfuf'pr fd;k tk ldrk gSA
;gh ugha] p¨V ,oa vk?kkr ls efLr"d d¨ g¨us okys uqdlku ds ckjs esa Hkh raf=dk-
euksfoKkfud vkadyu ls tkudkjh ÁkIr g¨ ikrh gSA blls j¨xh ds mipkj ds mik; ds
lkFk gh nSfud thou esa mlds lkeus vkus okyh leL;kv ä dk funku Hkh lq>k;k tk
ldrk gSA bl rjg raf=dk euksoSKkfud vkadyu ls u dsoy chekjh dk irk yxkus esa
enn feyrh gS] cfYd mlds laHkkfor mipkj dh ;¨tuk cukuk Hkh vklku g¨ tkrk gSA
blesas mipkj ds ÁHkko dk Hkh vkadyu fd;k tkr gS rkfd ,sls gh vU; j¨fx; ä d¨ mldk
ykHk g¨ ldsA efLr"d esa {kfr] pksV ;k vk?kkr] V~;wej vkfn ds ckn laKkukRed 'kfä dh
{kfr ls fucVus ;k mipkj ÁfØ;k d¨ csgrj cukus ds mÌs'; ls ekufld iquokZl ds {ks=
esa dk;Zjr eu¨foKkfu; ä d¨ Áf'k{k.k fn;k tk ldrk gSA ;s eu¨foKkuh irk yxkrs gSa fd
chekjh dc ls gS] ifjokj ds fdlh v©j lnL; d¨ r¨ ;g ugha gS] fdrus vUrjky esa ;g
ckj-ckj g¨rk gS vkuqof'kdh ;k fdlh Hkh vU; dkj.k ds lwpuk fo"k; esa ,d= djrs gSA
bl rjg j¨fx; ä dh chekjh ds ckjs lHkh rjg dh tkudkjh ysdj os mldh leL;k dk
csgrj vkadyu dj ldrs gSaA eu¨foKkuh vèkZ lajfpr lk{kkRdkj ds tfj;s Hkh bl leL;k
ds fodkl d¨ tkuus-le>us dh d¨f'k'k djrs gSaA raf=dk euksoSKkfud vkadyu ds fy,

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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fofHkUu uSnkfud ijh{k.k miyCèk gSA muesa ls dqN lkekU; raf=dk euksfoKkfud ijh{k.k
fuEukuqlkj gS%

• os'yj ckSf)d ekiuh ¼os'yj ckSf)d ekiuh ¼os'yj ckSf)d ekiuh ¼os'yj ckSf)d ekiuh ¼os'yj ckSf)d ekiuh ¼Wechsler Intelligence Scale½%½%½%½%½% c©f)d ijh{k.k dk izFke
laLdj.k oS'yj-csysO;w ckSf)d ekiuh dgyk;kA ftls 1939 esa MsfoM os'yj us O;Ld ä
ds c©f)d Án'kZu d¨ ekius ds mÌs'; ls Ádkf'kr fd;k FkkA ckn ds o"k Z̈a esa ,sls
ekiuh O;Ld ä ds vykok cPp ä ds fy, Hkh ykbZ xbZA O;Ld ä ds os'yj ckSf)d ekiuh
– III ¼MCyw,vkÃ,l- III½ dk mi;¨x O;Ld ä ds fy, fd;k tkrk gS] tcfd cPp ä ds
os'yj ckSf)d ekiuh – III ¼MCyw,vkÃ,llh- III½ dk mi;¨x Ng ls l¨yg o"kZ dh
vk;q ds cPp ä ds fy, gSA blh rjg os'yj ÁhLdwy ,oa Ákbejh Ldsy vkWQ baVsfytsal
¼MCywihih,lvkÃ-vkj½ d¨ pkj ls lk<+s Ng o"kZ dh vk;q ds cPp ä d¨ è;ku esa j[kdj
rS;kj fd;k x;k gSA

• fn gsYLVsMfn gsYLVsMfn gsYLVsMfn gsYLVsMfn gsYLVsM-j sVu U;wj¨lkbd¨yk Wftdy cSVjh ¼j sVu U;wj¨lkbd¨yk Wftdy cSVjh ¼j sVu U;wj¨lkbd¨yk Wftdy cSVjh ¼j sVu U;wj¨lkbd¨yk Wftdy cSVjh ¼j sVu U;wj¨lkbd¨yk Wftdy cSVjh ¼The Halstead-Reitan

Neuropsychological Test Battery½½½½½% ;g ijh{k.k ,d rjg ds U;wj¨lkbd¨ykWftdy
ekidks dk lewg gS] ftldk mi;¨x Áf'kf{kr eu¨oSKkfud ä ;k uSnkfud euksoSKkfudksa
}kjk fd;k tkrk gSA bl ijh{k.k lewg d¨ lHkh rjg dh laKkukRed] laosnh]
vfHkO;atd vkSj is'kh; fØ;k, xfrfofèk; ä dk vkadyu djus ds fy, ¼jsVu] 1986½
rS;kj fd;k x;k gSA ;g ijh{k.k cSVjh fo'oluh; gS v©j ;qok ,oa o`) n¨u ä vk;q
oxZ ij oSèk gSA

• fn Y;wfj;kfn Y;wfj;kfn Y;wfj;kfn Y;wfj;kfn Y;wfj;k-usczkLdk U;wj¨lkbd¨ykWftdy cSVjh ¼usczkLdk U;wj¨lkbd¨ykWftdy cSVjh ¼usczkLdk U;wj¨lkbd¨ykWftdy cSVjh ¼usczkLdk U;wj¨lkbd¨ykWftdy cSVjh ¼usczkLdk U;wj¨lkbd¨ykWftdy cSVjh ¼The Luria-Nebraska

Neuropsychological Battery½%½%½%½%½% ;g raf=dk euksoSKkfud ijh{k.k ä dh ekudhd`r
cSVjh ¼1986½ gS t¨ efLr"d dh {kfr ;k fdlh Hkh efLr"d dh f'kfFkyrk irk yxkdj
mldk mipkj lq>kus ds dke vkrk gSA ;g ijh{k.k cSVjh] fd'kksjksa] O;Ldks rFkk o`)ksa
lHkh vk;q oxZ ds fy, mi;qä gSA vkB ls ckjg o"kZ dh vk;q ds cPp ä ds fy, bl
ijh{k.k dk vyx laLdj.k Hkh miyCèk gSA bldh lgk;rk ls eq[; r©j ij xfr]
voèkkj.kkRed ¼Jo.k] Li'kZ] n`';½] Hkk"kkxr ¼xzg.k'khy Hkk"k.k] vfHkO;atd Hkk"k.k½]
vdknfed ¼i<+us] izR;feyku] orZuh] ys[ku] vadxf.kr½] Le`fr vkSj c©f)drk dk
vkadyu fd;k tkrk gSA

• fn jsfn jsfn jsfn jsfn js-vksLVsfj,Fk tfVy vkd`fr ijh{k.k ¼vksLVsfj,Fk tfVy vkd`fr ijh{k.k ¼vksLVsfj,Fk tfVy vkd`fr ijh{k.k ¼vksLVsfj,Fk tfVy vkd`fr ijh{k.k ¼vksLVsfj,Fk tfVy vkd`fr ijh{k.k ¼The Rey-Osterrieth Complex

Figure Test½%½%½%½%½% bl ijh{k.k dks 1941 esa js us rS;kj fd;k FkkA bldk mi;¨x
ekufld fodkj xzflr O;fDr ds n`f"V izR;{k.k ,oa n`f"V Lej.k dk vkadyu djus
ds fy, fd;k tkrk gSA O;fä dh jpukRed {kerkv ä ds vkadyu fy, mi;ksxh gS
vkSj xSj-e©f[kd Le`fr ijh{k.k ds r©j ij Hkh bldk mi;¨x g¨rk gSA vksLVsfj,Fk
¼1944½ us pkj ls iaæg o"kZ dh vk;q ds cPp ä vkSj l¨yg ls lkB o"kZ dh mez ds
o;Ldksa ds fy, vyx-vyx ekud fodflr fd, gSaA

• MsfylMsfylMsfylMsfylMsfyl-diyku dk;Zdkjh dk;Z ç.kkyh ¼diyku dk;Zdkjh dk;Z ç.kkyh ¼diyku dk;Zdkjh dk;Z ç.kkyh ¼diyku dk;Zdkjh dk;Z ç.kkyh ¼diyku dk;Zdkjh dk;Z ç.kkyh ¼Delis-Kaplan Executive Function

System½%½%½%½%½% ;g fparu] izojksèk] leL;k lekèku] ;kstuk] vkosx fu;a=.k] lizR; fuekZ.k]
vewrZ fparu vkSj jpukRedrk ls tqM+h xfrfofèk; ä ds fy, raf=dk euksoSKkfud
vkadyu gS ¼Msfyl] diyku vkSj Øsej] 2001½A bldk mi;¨x O;fDrxr ;k lewg
ij fd;k tk ldrk gSA ;g 8 ls 89 o"kZ dh vk;q ds cPpksa vkSj O;Ldksa dh dk;Zdkjh
{kerk dk vkadyu djus dk ekud ekid gSA

• vad foLr`fr ijh{k.k ¼vad foLr`fr ijh{k.k ¼vad foLr`fr ijh{k.k ¼vad foLr`fr ijh{k.k ¼vad foLr`fr ijh{k.k ¼Digit Span Test½%½%½%½%½% 'kq:-'kq# esa] ;g ijh{k.k MCyw,vkÃ,l

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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¼WAIS½ dk gh Hkkx FkkA bl ijh{k.k dk mís'; fdlh O;fä dh lfØ; Le`fr dk
ekiuk vkSj mldh tkx`r Le`fr esa fdlh Hkh {kfr dk vkadyu djuk gSA

• foLd‚fUlu dkMZ NVkbZ ijh{k.k ¼foLd‚fUlu dkMZ NVkbZ ijh{k.k ¼foLd‚fUlu dkMZ NVkbZ ijh{k.k ¼foLd‚fUlu dkMZ NVkbZ ijh{k.k ¼foLd‚fUlu dkMZ NVkbZ ijh{k.k ¼Wisconsin Card Sorting Test½%½%½%½%½%     ;g lsV-

f'kf¶Vax dk raf=dk-euksoSKkfud ijh{k.k gSA bl U;wj¨lkbd¨ykWftdy ijh{k.k ds
fy, iÙkksa ¼dkMZ½ dk mi;¨x fd;k tkrk gSA lkeus ls yykV ij p¨V yxus dh
fLFkfr esa efLr"d vk?kkr euksfonyrk ;k fdlh vU; ekufld j¨x ds dkj.k gq,
fodkj dk vkadyu esa ;g ijh{k.k dke vkrk gSA iz;ksT; d¨ 64 iŸks ns fn, tkrs
gSa v©j mls jax ä] vkd`fr ;k la[;k ds vkèkkj ij mUgsa NkaVuk gksrk gS ¼fdchZ vkSj
flYosLVªh] 2015½A blds fy, iz;ksT; dks d¨Ã fu;e igys ls ugha crk;k tkrk gS]
cfYd ifj{k.kdrkZ ls ~ÁkIr izfriqf"V ds vkèkkj ij mls ;g dk;Z djrs jguk g¨rk gSA

• Mk;dkWfVd Jo.k ijh{k.k Mk;dkWfVd Jo.k ijh{k.k Mk;dkWfVd Jo.k ijh{k.k Mk;dkWfVd Jo.k ijh{k.k Mk;dkWfVd Jo.k ijh{k.k (Dichotic Listening Test)%%%%% Mk;dkWfVd n¨ 'kCn ä esa
cuk gSA ^Mk;* dk vFkZ gS n¨ vkSj ^vkWfVd* dk vFkZ gS d.kZ ¼dku½A bl ijh{k.k esa
'kjhj esa dqN Hkh ços'k djus dh t:jr ugha g¨rh gSA 'kq: esa bldk mi;¨x
p;ukRed voèkku dh tkap ds fy, fd;k tkrk Fkk] ysfdu ckn esa bldk bLrseky
Hkkf"kd {kerk ds vèkZ-xksy vkadyu ds fy, fd;k tkus yxkA ekud MkbdkWfVd
Jo.k dk;Z ds n©jku iz;ksT; dks mlds n¨u ä dku esa ÃvjQ¨u yxkdj ,d lkFk nks
vyx-vyx èofu;ka lqukÃ tkrh gSSA blds ckn iz;ksxdrkZ }kjk fn, x, funsZ'kksa ds
vkèkkj ij ijh{k.k ds ifj.kke fudkys tkrs gSaA

fp= 1-12% }foèkzoh; Jo.k dk;Zfp= 1-12% }foèkzoh; Jo.k dk;Zfp= 1-12% }foèkzoh; Jo.k dk;Zfp= 1-12% }foèkzoh; Jo.k dk;Zfp= 1-12% }foèkzoh; Jo.k dk;Z

fp= lzksr% http://www.indiana.edu

1-51-51-51-51-5 tSotSotSotSotSo     eu¨foKku ds 'kksèk esa uSfrdrkeu¨foKku ds 'kksèk esa uSfrdrkeu¨foKku ds 'kksèk esa uSfrdrkeu¨foKku ds 'kksèk esa uSfrdrkeu¨foKku ds 'kksèk esa uSfrdrk

bl bdkbZ ds igys Hkkx esa vkius 'kksèkdrkZ }kjk viuk, tkus okys uSfrd fn'kk-funsZ'kksa ds
fo"k; esa tkuk FkkA ;s fn'kk-funsZ'k vesfjdu lkbd¨ykWftdy ,lksfl,'ku vkSj bafM;u
dkmafly v‚Q esfMdy fjlpZ }kjk fn, x, gSa tks euq"; ä vkSj i'kqv ä d¨ ysdj vuqlaèkku
djus okys 'kksèkdrkZv ä ij ykxw g¨rs gSaA

tSo-euksfoKku ds {ks= esa 'kksèk ds n©jku fofHkUu uSfrd eqí ä d¨ è;ku esa j[kus dh
vko';drk gksrh gSA dÃ ckj tkap djrs le; efLr"d ds fofHké Hkkxksa dh tkap-iMrky
djuh iM+rh gS] vkSj ;g Hkh ns[kuk g¨rk gS fd efLr"d esa phjk yxkus dk mlds O;ogkj
ij D;k vlj g¨rk gSA efLr"d ds fdlh ,d Hkkx d¨ gq, uqdlku dk vlj mlds

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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eu¨foKku ij fdl rjg g¨rk gSA blh rjg dh vusd ckr ä dk irk yxkuk t:jh g¨
tkrk gSA ,sls vè;;u ä ds lkFk-lkFk euq"; ä dh tku d¨ [krjs dh vk'kadk okys vU;
ijh{k.k ä esa vke r©j ij tkuoj ä dk mi;¨x fd;k tkrk gSA tgka euq"; ä ij ,sls Á;¨x
fd, tkrs gS] ogka muls ;k muds vfHkHkkod rFkk mudk mipkj dj jgs fpfdRld vkfn
ls lgefr yh tkrh gS] v©j ijh{k.k ds n©jku fdlh rjg dh xM+cM+h g¨us ij rRdky gh
ijh{k.k j¨d fn;k tkrk gSA tc 'kjhj ij jlk;u ;k fofdj.k dk izHkko voyksdu djuk
g¨rk gS r¨ ,sls esa i'kqv äa dks vè;;u ds fy, mi;¨x fd;k tkrk gSA vr% tgka dgha
euq"; ä ij Á;¨x djuk laHko ugha g¨rk] ogka i'kqv ä dk mi;¨x fd;k tkrk gSA ,sls Á;¨x ä
ds n©jku dÃ uSfrd eqÌ ä ij è;ku fn;k tkuk t:jh g¨rk gSA vuqlaèkku ds n©jku gh ugha]
cfYd mlds ckn Hkh mu i'kqv ä dh ns[kHkky djuh g¨rh gS] ftudk fd mi;¨x ,sls Á;¨x ä
ds fy, fd;k x;k gSA iz;ksx djus dh ifjfLFkfr mfpr :Ik esa fu;ksftr gksuh pkfg,A
'kY; lacaèkh izfØ;kvksa vkSj midj.kksa dh vko';drk ;Fkksfpr gksuh pkfg,A dgus dk
rkRi;Z gS fd i'kqvksa dk mi;ksx dsoy rHkh fd;k tkuk pkfg, tc fd;s tkus okyk 'kksèk
ekuo tkfr ds fy, vR;fèkd egRo dk gksA bl ckr dk Hkh è;ku j[kuk pkfg, fd fdlh
i'kq d¨ vuko';d :i ls uqdlku u igqapsA iz;ksx ds iwjk g¨ tkus ij ml i'kq dh
ns[kHkky rc rd djuh pkfg, tc rd fd i'kq iwjh rjg Bhd u g¨ tk,A

viuh çxfr dk tk¡p djsa 3viuh çxfr dk tk¡p djsa 3viuh çxfr dk tk¡p djsa 3viuh çxfr dk tk¡p djsa 3viuh çxfr dk tk¡p djsa 3

1½ vke r©j ij mi;ksx fd;s tkus okys raf=dk-euksoSKkfud ifj{k.kksa dh lwph cukb,A

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

2½ tSo euksfoKku ds {ks= esa 'kksèk ls tqM+s uSfrd eqíksa dks la{ksi esa crkb,A

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

1-61-61-61-61-6 lkjka'klkjka'klkjka'klkjka'klkjka'k

vc tcfd ge bl bdkbZ ds var esa igqap pqds gSa] vkÃ, ge mu lHkh çeq[k fcanqvksa d¨
nqckjk ns[ksaa] ftUgsa geus blesa lekfgr fd;k gSA

• tSfod n`f"Vdks.k ls euq"; vkSj i'kq ds O;ogkj dk vè;;u tSo euksfoKku dgykrk
gSA tSo euksoSKkuh oSKkfud :Ik ls vuqlaèkku djus dk iz;kl djrs gS fd tSfod
izfØ;k foKku] Hkkoukvksa vkSj vU; euksoSKkfud izfØ;kvksa ds lkFk dSls vUr% fØ;k
gksrh gSA

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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• raf=dk foKku ¼U;wjkslkbal½ dhs dqN 'kk[kk,a tSo euksfoKku ds fy, fo'ks"k çklafxd
gSaA buesa raf=dk-'kjhj jpuk foKku] raf=dk jlk;u foKku] raf=dk fod`r foKku]
raf=dk var% L=k.kh xzafFk foKku] raf=dk Hks"ktxq.k foKku vkSj raf=dk nSfgd'kkL= ds
uke 'kkfey gSaA

• tSo euksfoKku ds {ks= esa 'kksèk dk mís'; O;ogkj ds ewy dks le>uk gSA bldk
mÌs'; raf=dk dks gqbZ {kfr rFkk O;ogkj esa mldh otg ls vkus okys ifjorZu dk
irk yxkuk Hkh gSA

• efLr"d v©j O;ogkj ds lacaèk dks fjdkMZ djus vkSj le>us dh fofHkUu fofèk;k¡ gSaA
buesa O;oºr mPNsnu ¼,Cys'ku½] euks nSfgd fjd‚fMaZx i)fr;k¡] fo|qr rFkk jklk;u
tfur mRrstu] LVhfj;ksVSfDld {kfr] raf=dk izfrfcacu vkSj U;wjks-lkbdksy‚ftdy
vkadyu lfEefyr gSaA

• tSo euksfoKku ds {ks= esa 'kksèk djrs le; fofHkUu uSfrd eqÌ ä dk è;ku j[kuk
vko';d gSA

1-71-71-71-71-7 eq[; 'kCneq[; 'kCneq[; 'kCneq[; 'kCneq[; 'kCn

tSo eu¨foKkutSo eu¨foKkutSo eu¨foKkutSo eu¨foKkutSo eu¨foKku % tSfod n`f"Vdks.k ls euq"; ä ,oa vU; tho ä ds
O;ogkj ds vè;;u dks tSo euksfoKku dgk tkrk
gSA

O;oºr mPNsnu ¼O;oºr mPNsnu ¼O;oºr mPNsnu ¼O;oºr mPNsnu ¼O;oºr mPNsnu ¼Ablation½½½½½ % O;oºr mPNsnu efLr"d esa Ård ds fo?kVu
vkSj Ård dks gVkus ;k u"V fd, tkus ds dkj.k
O;ogkj ij iM+s çHkko dk vè;;u djus dh fofèk
gS A

mrdh; ¼mrdh; ¼mrdh; ¼mrdh; ¼mrdh; ¼Histological½½½½½ % ;g Ård ä ¼Vh'kw½ dh lajpuk v©j muds dk;Z ;k
i)fri)fri)fri)fri)fr fod`r foKku ds oSKkfud vè;;u dh fofèk gSA

efLr"d izfrfcacu dhefLr"d izfrfcacu dhefLr"d izfrfcacu dhefLr"d izfrfcacu dhefLr"d izfrfcacu dh % efLr"d dh izfrfcacu rduhd d¨ raf=dk izfrfcacu
rduhds arduhds arduhds arduhds arduhds a ¼U;wj¨-besftax½ ds uke ls Hkh tkuk tkrk gSA

blesa ÃÃth] ihÃVh] ,evkjvkÃ] ,Q,evkjvkÃ
tSlh rduhdsa lfEefyr gSa] ftudh lgk;rk ls
efLr"d dh lajpuk] mlds dk;ksZa vkfn dk vè;;u
fd;k tk ldrk gSA

pqEcdh; vuqukn izfrfcacupqEcdh; vuqukn izfrfcacupqEcdh; vuqukn izfrfcacupqEcdh; vuqukn izfrfcacupqEcdh; vuqukn izfrfcacu % tc j¨xh ds efLr"d dh Nfo dk foLrkj ls
¼,evkjvkÃ½¼,evkjvkÃ½¼,evkjvkÃ½¼,evkjvkÃ½¼,evkjvkÃ½ vè;;u djuk g¨ r¨ pqEcdh; vuqukn izfrfccau

¼,evkjvkÃ½ dk mi;¨x fd;k tkrk gSA blesa
efLr"d ds lkeus ds fgLls ds vykok mlds
Hkhrjh lekukarj fgLl ä dh Nfo;ka tqVkus ds fy,
mPp pqEdh; {ks= dk mi;¨x g¨rk gSA

nSfgd euksfoKkunSfgd euksfoKkunSfgd euksfoKkunSfgd euksfoKkunSfgd euksfoKku % fQft;ksy‚ftdy lkbdksy‚th tSo-euksfoKku dh
,d 'kk[kk ;k foHkkx gSA blesa efLr"d dks mÙksftr
djus vkSj O;ogkj ij blds çHkkoksa dk vè;;u
djus ds fy, fu;af=r çk;ksfxd fLFkfr;ksa dk

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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mi;ksx fd;k tkrk gSA blesa vuqlaèkku ds fy,
'kY; fØ;k ;k bysfDVªdy mRrstu ds tfj;s
izR;{k izgLru vkSj vfHkys[ku dj tho ä ds efLr"d
ij 'kksèk fd;k tkrk gSA

bysDVªk sbysDVªk sbysDVªk sbysDVªk sbysDVªk s-vkWD;qyksxzkQhvkWD;qyksxzkQhvkWD;qyksxzkQhvkWD;qyksxzkQhvkWD;qyksxzkQh %%%%% ;g vka[kksa dh iqrfy; ä dh xfr dks vfHkysf[kr
¼bZvk sth½¼bZvk sth½¼bZvk sth½¼bZvk sth½¼bZvk sth½ djus dh fofèk gSA blesa iqrfy; ä ds vxys vkSj

fiNys Hkkx dhsa fo|qr {kerk ds varj dks bysDVªksM
dh lgk;rk ls fjd‚MZ fd;k tkrk gSA

,EcsfMax ¼,EcsfMax ¼,EcsfMax ¼,EcsfMax ¼,EcsfMax ¼Embedding½½½½½ % ;g efLr"d ds Årdks a dk s iSjkfQu ;k
ukbVªkslsY;qykst ls <d dj mls l[r cukus dh
ÁfØ;k gSA

1-81-81-81-81-8 iqujkoyksdu ç'uiqujkoyksdu ç'uiqujkoyksdu ç'uiqujkoyksdu ç'uiqujkoyksdu ç'u

1½ ,slh rduhd tks fofHkUu uje Årdksa ds varj d¨ n'kkZus okyh dEI;wVj vkèkkfjr
Nfo; ä dk fuekZ.k djus ds fy, pqacdh; {ks=ksa vkSj jsfM;ks rjaxksa dk mi;ksx djrh
gS] ftlls efLr"d ds Hkhrj dh lajpukvksa dks ns[kuk laHko g¨ ikrk gS] og ------------
------------------------------ gSA

2½ efLr"d dh lajpuk dk fo'ys"k.k djus ds mÌs'; ls fdlh O;fä ds flj ls eghu
,Dl-js d¨ vusd d¨.k ä ls xqtkj dj mlls ÁkIr ekiu ds vkèkkj ij DEI;wVj }kjk
efLr"d dh Nfo dk fuekZ.k djuss dh fofèk ---------------------------- dgykrh gSA

3½ iz;ksxkRed O;ogr ¼,DlisfjesaVy ,Cys'ku½ d¨ --------------------------- Hkh dgk tkrk gSA

4½ ---------------------------- dh çfØ;k blfy, dh tkrh gS rkfd lw{en'khZ ds ekè;e ls Ård
dh lajpuk iwjh rjg Li"V gks ldsA

5½ tSo euksfoKku dk dkSu lk {ks= vius Áeq[k 'kksèk fofèk ds fy, fØ;kRed efLr"d
izfrfcacu ¼QaD'kuy czsu besftax½ ij fuHkZj gS\

d½ lkbdks fQft;ksy‚th

[k½ O;ogkfjd raf=dk foKku

x½ U;wjks-besftax

?k½ euksnSfgd eu¨foKku

6½ gesa tSo euksfoKku dk vè;;u djus dh vko';drk D;ksa gS\

7½ tSo euksfoKku dk vè;;u djus dh fofèk ^,Cys'ku* dks le>kb,A

8½ tSo euksfoKku esa viukÃ tkusokyh fo|qr tfur mRrstu vkSj jlk;u tfur
mRrstu rduhdsa ,d nwljs ls dSls fHkUu gSa\

9½ tSo euksfoKku esa 'kksèk djrs le; uSfrd eqíksa dk è;ku j[kuk fdruk vko';d gS]
O;k[;k dhft,A

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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1-91-91-91-91-9 lanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>ko

Andreassi, J. L. (2010). Psychophysiology: Human behavior and physiological

response. Psychology Press.

Breedlove, S. M., Watson, N. V., & Rosenzweig, M. R. (2010). Biological

Psychology (pp. 45-46). Sunderland: Sinauer Associates.

Ciccarelli, S.K., & White, J.N. (2018). Psychology. Pearson Education Limited.

Commins, S. (2018). Behavioural Neuroscience. Cambridge University Press.

Ellis, L., &Ebertz, L. (Eds.). (1998). Males, females, and behavior: toward biological

understanding. Praeger Publishers.

Greene, S. (2013). Principles of biopsychology. Psychology Press.

Kalat, J. W. (2015). Biological Psychology. Nelson Education.

Khosla, M. (2017). Physiological Psychology: An Introduction. Sage Publication.

New Delhi, India.

Pinel, J.P., & Barnes, S.J. (2017). Biopsychology. Pearson education.

1-101-101-101-101-10 fp=ksa dk lanHkZfp=ksa dk lanHkZfp=ksa dk lanHkZfp=ksa dk lanHkZfp=ksa dk lanHkZ

l Donald OldingHebbs. RetrievedSeptember 9, 2018, fromhttps://can-acn.org/

donald-olding-hebb

l Paul Broca: discovered a region of the brain responsible for language. Retrieved

September 9, 2018, from https://www.nature.com/articles/446956b

l A standard setup for an ECG.Retrieved September 10, 2018, fromhttps://

www.medikoe.com/article/Diagnosis-of-hardening-and-narowing-of-the-arteries-

ATHEROSCLEROSIS-2412

l Electromyogram.Retrieved September 10, 2018, fromhttps://medical-

dictionary.thefreedictionary.com/electromyogram

l The EOG is captured by five electrodes placed around the eyes. Retrieved

September 110, 2018, fromhttps://www.slideserve.com/danil/testing-of-ocular-

motility-evaluation-of-the-extraocular-muscles

l Skin Conductance Response.Retrieved September 10, 2018, fromhttp://

www.shurilla.com/scr.htm

l X-ray of a brain. Retrieved September 10, 2018, fromhttps://two-views.com/

xray/brain-test.html

l CT scan of brain. Retrieved September 10, 2018,fromhttps://www.slideshare.net/

drlokeshmahar/approach-to-head-ct

l An MRI scan of the human brain provides different views. Retrieved September

10, 2018, fromhttp://www.openmrict.com/mri-brain-scan-whats-involved/

l Brain PET scan. Retrieved September 10, 2018, from https://steemit.com/science/

@tushargoel/brain-pet-scan

l The dichotic listening task. Retrieved September 10, 2018, fromhttp://

www.indiana.edu/~p1013447/dictionary/dichot.htm

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
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1-111-111-111-111-11 vkuykbu lzksrvkuykbu lzksrvkuykbu lzksrvkuykbu lzksrvkuykbu lzksr

For more understanding on biopsychology as a subject visit:

– http://webs.wofford.edu/steinmetzkr/teaching/Psy230PDFs/Introduction.pdf

For information on brain imaging techniques, visit:

– https://www.st-andrews.ac.uk/psychology/research/brainimaging/

– https://dana.org/uploadedFiles/Pdfs/brainimagingtechnologies.pdf

For an overview on methods to study biopsychology, visit:

– http://www.d.umn.edu/~rlloyd/MySite/Physiological%20Psychology/Ch%

205%20phy.PDF

– http://www.ecpdu.net/htmlfiles/uploads/2015/01/research-methods-in-

biopsychology.pdf

For more on ethical issues in biopsychology, visit:

– https://www.apa.org/ethics/code/ethics-code-2017.pdf

– https://www.apa.org/science/leadership/care/guidelines.aspx

– https://www.icmr.nic.in/sites/default/files/guidelines/ICMR_Ethical_Guidelines_

2017.pdf

For a demonstration on surgical implantation, visit:

– https://www.jove.com/video/3565/surgical-implantation-chronic-neural-

electrodes-for-recording-single

vius mÙkjksa dh tk¡p djsaAvius mÙkjksa dh tk¡p djsaAvius mÙkjksa dh tk¡p djsaAvius mÙkjksa dh tk¡p djsaAvius mÙkjksa dh tk¡p djsaA

1½ ,e vkj vkbZ( 2½ lh Vh LdSu( 3½ {kfr vè;;u( 4½ èkqaèkyk( 5½ raf=dk çfrfcacu

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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bdkbZ 2bdkbZ 2bdkbZ 2bdkbZ 2bdkbZ 2 raf=dk dksf'kdk,¡ vkSj raf=dk vkosxraf=dk dksf'kdk,¡ vkSj raf=dk vkosxraf=dk dksf'kdk,¡ vkSj raf=dk vkosxraf=dk dksf'kdk,¡ vkSj raf=dk vkosxraf=dk dksf'kdk,¡ vkSj raf=dk vkosx*

2-0 lh[kus ds mís';

2-1 izLrkouk

2-2 raf=dk dksf'kdk ¼Neuron½ % lajpuk vkSj dk;Z

2-2-1 raf=dk dksf'kdk ds izdkj vkSj oxhZdj.k

2-2-2 raf=dk dksf'kdk ds dk;Z

2-3 raf=dk pkyu ¼Neural conduction½

2-4 lw=;qXeuh; lapj.k ¼Synaptic Transmission½

2-4-1 lw=;qXeu ¼Synapse½ dh lajpuk

2-4-2 lw=;qXeuh; lapj.k ¼Synaptic Transmission½ ds fofHké pj.k

2-4-3 lw=;qXeu ¼Synapse½ dk egRo

2-4-4 raf=izs"kh@raf=dk lapkjd ¼Neurotransmitter½

2-5 U;wjksIykfLVflVh% Luk;qfodkj] raf=dk iqu:)kj] raf=dk iquxZBu vkSj iqu% çkfIr

2-6 lkjka'k

2-7 eq[; 'kCn

2-8 iqujkoyksdu iz'u

2-9 lanHkZ ,oa i<us ds lq>ko

2-10 fp=ksa ds lanHkZ

2-11 v‚uykbu lzksr

2-02-02-02-02-0 lh[kus dk mÌs';lh[kus dk mÌs';lh[kus dk mÌs';lh[kus dk mÌs';lh[kus dk mÌs';

bl bdkbZ dks i<+us ds ckn vki bl ;ksX; gksxsa fd%

• raf=dk dksf'kdk ¼U;wjkWu½ dh lajpuk v©j mlds dk;ksZa dk o.kZu]

• raf=dk dksf'kdk ds fofHké izdkj ä dh O;k[;k vkSj mudk oxhZdj.k]

• raf=dkv ä esa fo|qr lajp.k dh ÁfØ;k dh O;k[;k]

• lw=;qXeuh; lapj.k dh ÁfØ;k ij fopkj]

• raf=izs"kh@raf=dk lapkjd ds dk; Z̈a dh ppkZ] vkSj

• U;wjksIykfLVflVh rFkk raf=dk ds fo?kVu] iqu:)kj] iquxZBu vkSj iquÁkZfIr ij ppkZ
dj ldsxsaA

2-12-12-12-12-1 izLrkoukizLrkoukizLrkoukizLrkoukizLrkouk

fiNyh bdkbZ esa vkius tho euksfoKku ds fofHké {ks=ksa v©j bl {ks= esa g¨us okys 'kksèk dk; Z̈a
ds fo"k; esa tkukA bl bdkÃ dk eq[; mÌs'; vkidks raf=dk ra= dh dksf'kdkvksa ;kuh
dh raf=dk dksf'kdk dh lajpuk rFkk muds dk; Z̈a ds lkFk gh muds oxhZdj.k dks le>us
esa lgk;rk djuk gSA bl bdkbZ esa vkid¨ vkxs crk;k tk,xk fd lw=;qXe dSls curk gS]
vkSj raf=izs"kh ds fofHkUu dk;Z D;k gSaA vUr esa efLr"d dh xfr'khy Ád`fr vFkkZr~] mldh
U;wjksIykLVhflVh ds lkFk gh Luk;q fodkj] iqj:)kj] iquxZBu vkSj iqu%ÁkfIr ij ppkZ g¨xhA
r¨ vkb, ge igys le>rs gSa fd raf=dk dksf'kdk ¼U;wjkWu½ D;k gSaA

* MkW- ehrw [kkslyk] lg çkè;kid] euksfoKku foHkkx] nkSyr jke dkWyst] fnYyh fo'ofo|ky;] ubZ fnYyh
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ftl Ádkj vU; lHkh thoksa esa dksf'kdk,a gksrh gSa] oSls gh ekuo 'kjhj ds lHkh Hkhrjh vaxksa
tSls fd ân;] ;d`r ;k efLr"d vkfn dh Hkh dksf'kdk,a gksrh gSaA gekjs lHkh O;ogkj] dk;Z
vkSj fopkj bu dksf'kdkvksa dh tfVy iz.kkfy; ä] jlk;uksa vkSj vaxksa ds chp dh vUr%fØ;k
dk ifj.kke gSA raf=dk ra= dksf'kdkvksaa dh ,d ,slh gh tfVy O;oLFkk gSA blesa yk[kksa
raf=dk dksf'kdk vkSj [kjc ä raf=dk laacaèku lfEefyr gSaA raf=dk ra= esa dksf'kdkvksa dk
tky 'kjhj ds fofHkUu Hkkxksa ls lwpuk izkIr djds mUgsa vU; Hkkx ä rd igqapkrk gSA raf=dk
ra= esa nks izdkj dh dksf'kdk,a gksrh gSaA ;s gS raf=dk dksf'kdk;sa vkSj fXy;y dksf'kdkA

raf=dk dksf'kdk raf=dk ra= dh ewy dksf'kdk ¼raf=dk dksf'kdk½ gSA bldh ftEesnkjh
efLr"d ls 'kjhj ds fofHké Hkkx ä rd lwpuk Hkstus ,oa muls feyh lwpukv ä d¨ efLr"d
rd igqapkus dh gSA mnkgj.k ds fy, raf=dk dksf'kdk,a efLr"d ls ÁkIr lwpuk d¨ gekjh
vkWa[k ä ;k dku ä vkfn rd igqapkrh gSA blh rjg raf=dk dksf'kdk,a efLr"d ls 'kjhj rd
izfrfØ;k dks okil Hkh ys tkrh gS] t¨ ek¡lisf'k;ksa dh xfrfofèk; ä ds r©j ij fn[kkÃ nsrk
gSA ;s fo|qr vkosx mRiUu djrh gS] ftUgsa raf=dk vkosx ds r©j ij tkuk tkrk gSA nwljs
'kCnksa esa dgsa r¨ raf=dk dksf'kdk gesa eglwl djus] Lokn ysus] ns[kus] pyus-fQjus] laosxksa
dks eglwl djus] ;kn j[kus vkSj ckrphr djus vkfn esa lgk;rk djrh gSaA blds vykok
izR;sd raf=dk dksf'kdk dh vyx jklk;fud cukoV gksrh gS] ftlds dkj.k vusd tfVy
O;ogkj lkeus vkrss gSaA fdlh O;fDr esa raf=dk dksf'kdk dh lgh la[;k dk irk yxkuk
cgqr dfBu gS vkSj ;g la[;k Hkh ,d O;fDr ls nwljs O;fDr esa vyx-vyx gksrh gSA

fofy;El vkSj gS:i ¼1988½ ds vuqlkj o;Ld ekuo efLr"d esa yxHkx 100 vjc raf=dk
dksf'kdk;sa gksrh gSaA izefLr"d oYd vkSj lEcfUèkr {ks=ksa esa 12 ls 15 vjc raf=dk
dksf'kdk;sa g¨rh gSa] 70 vjc raf=dk dksf'kdk y?kq efLr"d esa vkSj jh<+ dh gM~Mh esa yxHkx
1 vjc raf=dk dksf'kdk gksrh gSaA fXy;y dksf'kdkv ä dk dk;Z raf=dk dksf'kdk dh
lgk;rk djus vkSj mUgsa lqjf{kr j[kus dk gSaA

fp= 2-1%  fexhZ ds ejht ds [kjksap yxs xkbjl esa] xksYxh LVsu raf=dk dksf'kdk dkfp= 2-1%  fexhZ ds ejht ds [kjksap yxs xkbjl esa] xksYxh LVsu raf=dk dksf'kdk dkfp= 2-1%  fexhZ ds ejht ds [kjksap yxs xkbjl esa] xksYxh LVsu raf=dk dksf'kdk dkfp= 2-1%  fexhZ ds ejht ds [kjksap yxs xkbjl esa] xksYxh LVsu raf=dk dksf'kdk dkfp= 2-1%  fexhZ ds ejht ds [kjksap yxs xkbjl esa] xksYxh LVsu raf=dk dksf'kdk dk
fp=] ftls 40 xq.kk c<+k dj fn[kk;k x;k gSfp=] ftls 40 xq.kk c<+k dj fn[kk;k x;k gSfp=] ftls 40 xq.kk c<+k dj fn[kk;k x;k gSfp=] ftls 40 xq.kk c<+k dj fn[kk;k x;k gSfp=] ftls 40 xq.kk c<+k dj fn[kk;k x;k gS

fp= lzksr% http://commons.wikimedia.org

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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ckWDl 2-1ckWDl 2-1ckWDl 2-1ckWDl 2-1ckWDl 2-1

lSufV;kxks jkeksu okbZ dkty ¼ftUgsa izk;% raf=dk
foKku dk firk dgk tkrk gS½ us igyh ckj o"kZ 1887
esa crk;k fd raf=dk ra= vyx-vyx dksf'kdkvksa ls
cuk gSA raf=dk ra= dh lajpuk ij muds bl dk;Z ds
fy, mUgsa o"kZ 1906 esa fpfdRlk@'kjhj 'kkL= ds ukscy
iqjLdkj ls lEekfur fd;k x;kA mUgksaus dSfefy;ks
xksYxh ds lkFk ;g iqjLdkj lk>k fd;k FkkA

fp= lzksr% https://www.nobelprize.org

2-22-22-22-22-2 raf=dk dksf'kdk % lajpuk vkSj dk;Zraf=dk dksf'kdk % lajpuk vkSj dk;Zraf=dk dksf'kdk % lajpuk vkSj dk;Zraf=dk dksf'kdk % lajpuk vkSj dk;Zraf=dk dksf'kdk % lajpuk vkSj dk;Z

raf=dk ra= ds Hkhrj lans'k d¨ izkIr djus rFkk mUgs Hkstus esa yxh gqÃ raf=dk d¨f'kdk,a
raf=dk dksf'kdk,¡ dgykrh gSA raf=dk dksf'kdk,¡ efLr"d ls lans'k Hkstus ds lkFk gh ml
rd lans'k igqapkrh gSa vkSj fQj lwpuk izde djrh gSaA raf=dk dksf'kdk }kjk lapkfyr
fo|qr ladsr dks raf=dk vkosx ds :i esa tkuk tkrk gSA raf=dk dksf'kdk vyx – vyx
vkd`fr vkSj vkdkj ds g¨rs gSa v©j mudk dk;Z Hkh vyx-vyx g¨rk gSaA raf=dk dksf'kdk
dh lajpuk mlds dk;Z ds vuqlkj g¨rh gSA fp= 2-2 esa ,d Ádkj ds raf=dk dksf'kdk
dh cká fo'ks"krkvksa d¨ fp=.k fd;k x;k gSA

fp= 2-2 % izrhdkRed raf=dk dksf'kdk dh lajpukfp= 2-2 % izrhdkRed raf=dk dksf'kdk dh lajpukfp= 2-2 % izrhdkRed raf=dk dksf'kdk dh lajpukfp= 2-2 % izrhdkRed raf=dk dksf'kdk dh lajpukfp= 2-2 % izrhdkRed raf=dk dksf'kdk dh lajpuk

,d çrhdkRed raf=dk dksf'kdk esa dksf'kdkdk; ;k d¨f'kdk-'kjhj ¼lsy ckWMh½] v{krarq
,oa vUrLFk iqfVdk,¡ g¨rs gSaA IykTek raf=dk dksf'kdk dh f>Yyh ij QkLQks fyfiM v.kqvksa
dh nksgjh ijr gksrh gS tks dqN izdkj ds inkFkksZa d¨ vkèkk gh Nku ikrh gSA IykTek f>Yyh
¼esecjsu½ blh ds tfj;s fdlh Hkh inkFkZ dh xfrfofèk d¨ fu;af=r djrk gSA bl rjg ;g
raf=dk vkosx ls tqM+k g¨rk gSA raf=dk vkosx rFkk n¨ raf=dk dksf'kdk ds chp dh
lw=;qXeuh; xfrfofèk; ä ds n©jku pyus okyh fo|qr gypy äa ds fy, ;g LFkku miyCèk
djkus dk dk;Z Hkh djrk gSA

dksf'kdk 'kjhj raf=dk dksf'kdk dk lcls cM+k Hkkx gS ftlds æO; ¼lkbVksIykT +ek½ esa

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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xksYxh ckWMh] fuLy ckMh] ekbVksdkWfUMª;k] [kqjnjk ,aMksIykfTed jsfVdqye] fpduk ,aMksIykfTed
jsfVdqye vkfn dbZ-,d vkWxsZusy rSjrs jgrs gSAa dksf'kdk 'kjhj raf=dk dksf'kdk dk
esVkckWfyd dsUnz Hkh g¨rk gS vkSj bls lksEkk Hkh dgk tkrk gS ¼lksek 'kCn dk vFkZ gS
^'kjhj*½A raf=dk dksf'kdk ds dsUnz esa ,d ukfHkd gksrk gSA 'kkf[kdk,a ;k ik'oZarrq
¼MsaMªkbM~l] ftldk vFkZ gS ^isM+ tSlk*½ dksf'kdk 'kjhj ls foLrkfjr gksrhs gSaa v©j isM+ dh
'kk[kkvksa dh rjg fn[kkÃ nsrh gSaA 'kkf[kdk ds Åijh dksus ij laosnh xzkgd gksrs gSa] tks
vU; raf=dk dksf'kdk ls mnhid mRrstuk izkIr djrs gSa vkSj raf=dk vkosx dh izfØ;k]
bu vkosxksa dks dksf'kdk 'kjhj esa Hkstdj 'kq# djrs gSaA v{krarq ,d yEck iryk raf=dk
dksf'kdk dk fgLlk gS tks dksf'kdk 'kjhj ds ,d fgLls ls fudyrk gS] ftls v{krarq Vhyk
uke ls tkuk tkrk gSA

v{krarq Vhyk] dksf'kdk 'kjhj rFkk v{krarq ds chp 'kadw ¼d¨u½ ds vkdkj dk {ks= gSA vDlj
;g ekbfyu dop esa fyiVk gksrk gS vkSj dksf'kdk 'kjhj ls vafre fljksa rd lwpuk
igqapkrk gSA  bu flj ä d¨ vUrLFk iqfVdk,¡ dgk tkrk gSA ekbfyu dop v{krarq og e¨Vh
ijr gS] ftlls vusd ä v{krarq fyiVs g¨rs gSaA v{krarq dh yEckbZ vkSj O;kl vyx-vyx
g¨rh gSAa cM+s O;kl ls mldh Rofjr dk;Z {kerk dk irk yxrk gS] t s̈ raf=dk esa ra=dh;
n'kk,¡ {kerk dks izHkkfor djrk gSA v{krarq dh 'kk[kk,a g¨ ldrh gS]a ftUgsa v{krarq
dksysVjy ds :i esa tkuk tkrk gSA

dksf'kdk 'kjhj ls 'kq: g¨dj v{krarq ds uhps vUrLFk iqfVdk,¡ dh rjQ tkuss okys
jklk;fud ;k fo|qr ladsr d¨ dk;Z – foHko ¼,D'ku i¨Vsaf'k;y½ dgk tkrk gSA v{krarq
dh fiNyh N¨j ij foHkkftr g¨us ls vusd ä 'kk[kk,a cu tkrh gSS vkSj izR;sd 'kk[kk ds vUr
esa ?kq.Mh cuh g¨rh gSA bUgsa gh vUrLFk iqfVdk,¡ dgk tkrk gSA uhps dh v¨j c<+rs gq, dk;Z
– foHko] vUrLFk iqfVdk,¡ rd igq¡p tkrk gS] tgk¡ ;g raf=çs"kh uked jklk;fud inkFkZ
mRié djrk gSA raf=çs"kh dk dke ikus okys raf=dk dksf'kdk dh xfrfofèk; ä dks c<+kuk ;k
?kVkuk gSA

gkykafd] efLr"d esa cM+h la[;k esa raf=dk dksf'kdk ekStwn jgrs gS] ij buds vykok mlesa
dqN izkFkfed dksf'kdk,a Hkh gksrh gSa] tks raf=dk dksf'kdk dh lgk;rk djrh gSaA bUgsa
U;wjksfXy;k] fXy;y dksf'kdk ;k fxy;y ;k fXy;k dgk tkrk gSA fXy;y dksf'kdk,a
fparu] vfèkxe] Le`fr] voèkkj.kk vkfn dks izHkkfor dj ds raf=dk ra= esa lefLFkfr dh
fLFkfr cuk;s j[kus esa Hkh enn djrh gSaA os dksf'kdk,aa raf=dk dksf'kdk dks iks"kd rRo
igq¡pkus ds lkFk gh v{krarq dks yisVokyh ekbfyu dop cukrh gSaA blds vykok os
vif'k"V mRiknksa vkSj e`r raf=dk dksf'kdk dks lkQ djus esa enn djrh gS] rFkk lwpuk
lalkèku vkSj u, raf=dk dksf'kdk ds fodkl dks izHkkfor djrh gSaA vkfVTe LisDVªe fodkj
tSls U;wjksfodklkRed fodkjksa] vi{k;h fodkj tSls vYt+kbej] euksjksx tSls izeq[k fujk'kk
lacaèkh fodkj ä v©j euksfonyrk tSls fodkj esa fXy;y dksf'kdkvksa dh Hkwfedk d¨ ysdj
U;wjksoSKkfud [kkst dj jgs gSaA fXy;y dksf'kdk,a eq[;r% pkj izdkj dh gksrh gSaA os gSa
vksfyxksMsMªkslkbVl] Loku d¨f'kdk] ekbØksfXy;k vkSj ,sLVªkslkbVA vksfyxksMsMªkslkbV
efLr"d vkSj lq"kqEuk ¼Luk;q ra=½ ds fy, raf=dk dksf'kdk dk fuekZ.k djrh gaS] tcfd 'oku
d¨f'kdk,a raf=dk dksf'kdk ds ckgjh Luk;q ra= ds fy, ekbfyu dop cukrh gSaA ekbfyu
v{krarq ds 'kkW¶V dh j{kk djus ds lkFk gh mls lgkjk Hkh nsrk gSA bl rjg ds raf=dk
rarqv ä ¼uoZ Qkbcj½ d¨ ekbfyusVsM rarq dgrs gSaA ekbfyu vkoj.k ds chp ds varj dks
jSufo;j ds uksM~ dgrs gSA ekbØ¨fXy;k d¨f'kdk mRrstu tSlh ÁfØ;k ls tqM+h gqÃ g¨rh
gS] t¨ lw{e thok.kqv ä ¼ekbØ¨vkWxZfuTe½ ds vkØe.k ls efLr"d d¨ cpkrh gSaA ,LVªkslkbVl
e`r raf=dk dksf'kdk ds vif'k"V d¨ lkQ djrs gSaA

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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2-2-12-2-12-2-12-2-12-2-1 raf=dk dksf'kdk ¼U;wjksu½ ds izdkj vkSj oxhZdj.kraf=dk dksf'kdk ¼U;wjksu½ ds izdkj vkSj oxhZdj.kraf=dk dksf'kdk ¼U;wjksu½ ds izdkj vkSj oxhZdj.kraf=dk dksf'kdk ¼U;wjksu½ ds izdkj vkSj oxhZdj.kraf=dk dksf'kdk ¼U;wjksu½ ds izdkj vkSj oxhZdj.k

raf=dk dksf'kdk fofHkUu izdkj ds gkrs gSaA izR;sd raf=dk dksf'kdk dk vyx-vyx dk;Z
gksrk gSA ge tkurs gSa fd raf=dk dksf'kdk vius vkd`fr vkSj vkdkj esa fHkUu gksrs gSaA
raf=dk dksf'kdk dks mudh lajpuk vkSj dk;ksZa ds vkèkkj ij Hkh oxhZd`r fd;k tk ldrk
gSaA lajpuk ds vkèkkj ij oxhZd`r raf=dk dksf'kdk dh rhu izdkj gS- ,dèkqozh; ¼;wfui¨yj½
raf=dk dksf'kdk] f}èkzqoh ¼ckbi¨yj½ raf=dk dksf'kdk vkSj cgqèkzqoh; ¼eYVhi¨yj½ raf=dk
dksf'kdkA ;g oxhZdj.k dksf'kdk 'kjhj ls mRiUu gksus okyh izfØ;kvksa dh la[;k ds vkèkkj
ij gksrk gSA raf=dk dksf'kdk dh fofHké izdkjksa ds mnkgj.k fp= 2-3 esa fn, x, gSaA

fp= 2-3% raf=dk dksf'kdk dk oxhZdj.kfp= 2-3% raf=dk dksf'kdk dk oxhZdj.kfp= 2-3% raf=dk dksf'kdk dk oxhZdj.kfp= 2-3% raf=dk dksf'kdk dk oxhZdj.kfp= 2-3% raf=dk dksf'kdk dk oxhZdj.k

Nne-,d èkzqoh; ;k ,dèkqoh; raf=dk dksf'kdk esa ,d v{krarq gksrk gS] tks dk; ¼Soma½
vkSj 'kk[kkvksa ls vyx g¨dj nks Hkkxksa esa caV tkrk gSA ,d èkzqoh; raf=dk dksf'kdk laosnh
dk;ksZa esa 'kkfey gksrs gSaA ;s i;kZoj.k ls izkIr vkosxksa dks eq[; raf=dk ra= rd igqapkrss
gSaA f}èkzqoh; raf=dk dksf'kdk laosnh raf=dk dksf'kdk gksrs gSaA buesa ,d v{krarq vkSj ,d
'kkf[kdk gksrh gS] t¨ isM+ dh rjg vusd ä 'kk[kkv ä esa jgrh gSaA 'kkf[kdk] dk; ds foijhr
Nksj ij fLFkr gksrh gSA f}èkqzoh; raf=dk dksf'kdk dkQh de g¨rs gSa vkSj vk¡[k ds n`f"V
iVy esa ekStwn g¨rs gSa ;k dku ds Hkhrjh Hkkx esa vkSj èkzk.k ekxZ esaA cgqèkzoh; raf=dk
dksf'kdk esa dsoy ,d v{krarq gksrk gS ysfdu mldh dbZ 'kkf[kdk,a gksrhs gSaA ;s efLr"d
vkSj lq"kqEuk esa lcls vfèkd ik, tkrs gSaA bUgsa muds v{krarq dh yackÃ rFkk 'kk[kkv ä dh
la[;k ds vkèkkj ij iqu% xksYxh Vkbi-I vkSj xksYxh Vkbi-II raf=dk dksf'kdk esa ck¡Vk tkrk
gSA xksYxh Vkbi-I esa cgqr yacs v{krarq g¨rs gS] tcfd dqN gh 'kk[kk,a gksrh gSa tks eksVj
raf=dkvksa ds r©j ij dke djrs gq, lwpukv ä dks nwj rd ys tkrh gSA xksYxh Vkbi – II
raf=dk dksf'kdk esa v{krarq NksVs g¨rs gSa] tcfd 'kk[kk,a T;knk gksrh gSaA bu raf=dk
dksf'kdk dk dk;Z vius vklikl rd gh lhfer g¨rk gSaA

raf=dk dksf'kdk dks muds izk;% dk;Z ds vkèkkj ij Hkh oxhZd`r fd;k tkrk gSA tSls fd]
vfHkokgh ¼,ÝsUV½ raf=dk dksf'kdk] viokgh ¼bÝsUV½ raf=dk dksf'kdk vkSj vUrj ¼baVj½
raf=dk dksf'kdkA vfHkokgh raf=dk dksf'kdk os raf=dk dksf'kdk gS tks raf=dk vkosxksa dks
dsUnzh; raf=dk ra= rd ys tkrs gSaA ;s i;kZoj.k esa ifjorZu ls izHkkfor gksrs gSA viokgh
raf=dk dksf'kdk vkosxksa dks efLr"d ;k lq"equk ls gVkdj ekalisf'k;ksa ;k xzafFk;ksa dh v¨j

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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ys tkrs gSaA bUgsa eksVj raf=dk dksf'kdk;sa Hkh dgk tkrk gSA varj – raf=dk dksf'kdk eq[;
dsUnzh; raf=dk ra= ds vanj gksrs gSaA ;s vfHkokgh raf=dk dksf'kdk ls viokgh raf=dk
dksf'kdk ¼t¨fd jh<+ dh gM~Mh ds Hkhrj vkSj vfèkdrj efLr"d esa g¨rs gSa½ rd lwpukv ä
d¨ igqapkrs gSaA vkosx iSnk djus ds fy, raf=dk dksf'kdk fj¶ysDl vkdZ ds :i esa
la;¨ftr gksrs gSa vkSj vkosx ä dks efLr"d vkSj jh<+ dh gM~Mh ls vkxs-ihNs tkrs gSaA lcls
lkekU; ÁfrfØ;k esa flQZ ,d vfHkokgh raf=dk dksf'kdk] ,d vkarfjd U;wjkWu vkSj ,d
viokgh raf=dk dksf'kdk lfEefyr jgrk gSaA

2-2-22-2-22-2-22-2-22-2-2 raf=dk dksf'kdk ds dk;Zraf=dk dksf'kdk ds dk;Zraf=dk dksf'kdk ds dk;Zraf=dk dksf'kdk ds dk;Zraf=dk dksf'kdk ds dk;Z

raf=dk dksf'kdk lHkh ÁfrfØ;kRed dk;ksZa esa 'kkfey jgrs gSa] ftlesa ljy vkSj tfVy
leL;kv ä ds lekèkku ls ysdj laosnh vkSj eksVj raf=dk dksf'kdk ds chp lapkj 'kkfey
gSA blfy, raf=dk dksf'kdk ds Bhd ls dk;Z fd, fcuk dksbZ Hkh O;ogkj laHko ughaa gSA
mnkgj.k ds r©j ij] ;fn ge fdlh oLrq dks ns[kus esa l{ke g¨rs gSa] r¨ ;g blhfy, afd
vk¡[k dk t¨ Hkkx bls xzg.k djrk gS] og bldh lwpuk efLr"d d¨ nsrk gS v©j efLr"d
gesa phtksa dks Li"V :i ls le>us esa enn djrk gSA blh rjg tc ge vius gkFk esa Xykl
idM+us dh d¨f'k'k djrs gSa] r¨ ;g laosnh raf=dk dksf'kdk ,oa eksVj raf=dk dksf'kdk ds
chp leUo; ds dkj.k gh lEHko g¨rk gSA laonh raf=dk dksf'kdk eksVj raf=dk dksf'kdk
ds lkFk feydj ekalisf'k;ksa dks Xykl dks idM+us ds fy, ladsr nsrs gSA efLr"d vkSj
lq"kqEuk esa bu raf=dk dksf'kdk ds chp lacaèk curk gS] tks 'kjhj ds leqfpr dk;Z dks lEHko
cukrk gSA raf=dk ra= ds fodkl dks vkuqokaf'kd ds lkFk-lkFk i;kZoj.kh; dkjd Hkh
izHkkfor djrs gSaA

viuh izxfr dh tk¡p djsa 1viuh izxfr dh tk¡p djsa 1viuh izxfr dh tk¡p djsa 1viuh izxfr dh tk¡p djsa 1viuh izxfr dh tk¡p djsa 1

1- raf=dk dksf'kdk ds ckg~; vk—fr dks ukekafdr dhft,A

2- raf=dk dksf'kdk ds oxhZdj.k dh ppkZ dhft,A

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

3- fXy;y dksf'kdkvksa ds izdkj crkb,A

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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2-32-32-32-32-3 raf=dk pkyu raf=dk pkyu raf=dk pkyu raf=dk pkyu raf=dk pkyu (Neural Conduction)

d¨Ã raf=dk dksf'kdk ;fn vkjke dh voLFkk esa gksrk gS vFkkZr~ raf=dk vkosx ;k lans'k
ugha Hkst jgk gksrk gS] rc okLro esa og oS|qrh; vkosf'kr gksrk gSA dksf'kdk ds vUnj vkSj
ckgj tsyh tSlk ?kksy gksrk gS ftlesa oS|qrh; vkosf'kr d.k g¨rh gS ftUgsa vk;u ¼ions½
dgk tkrk gSA raf=dk f>Yyh ¼U;wjy esecjsu½ {ks= esasa t¨ fo|qr 'kfä gksrh gS] mlesa
èkukRed vkosf'kr okys vk;u èkuk;u vkSj _.kkRed vkosf'kr okys vk;u _.kk;u g¨rs
gSaSA dksf'kdk ds vUnj v©j ckgj èkukRed rFkk _.kkRed nksuksa rjg dh fo|qr 'kfä okys
vk;u gksrs gSaA vfèkdrj _.kkRed fo|qr vkosf'kr vk;u dksf'kdk ds vUnj vkSj
èkukRed fo|qr vkosf'kr okys vk;u dksf'kdk ds ckgj dh rjQ gksrs gSaA ;g folj.k ¼mPp
lkanzrk okys {ks=ksa ls de laknzrk okys {ks=ksa esa vk;uksa ds tkus dh izfØ;k½ vkSj ,d
fLFkjoS|qr ncko ¼vk;u ds foJke dh fLFkfr esa gksus ij fo|qr vkos'kksa dk larqyu½ ds
dkj.k gksrk gSA èkukRed oS|qr vkosf'kr vk;u l¨fM;e ¼Na+½ dSfY'k;e ¼Ca2+½]
iksVsf'k;e ¼K+½ vkSj DyksjkbM ¼Cl-½ gSA

IykTek f>Yyh ds ckgj vis{kkd`r vfèkd èkukRed vkos'k vkSj f>Yyh ds vanj vis{kkd`r
vfèkd _.kkRed vkos'k gksrk gSA f>Yyh ds pkjksa rjQ fo|qr vkos'k ds vUrj d¨ f>Yyh-
foHko ds :i esa tkuk tkrk gSA raf=dk dksf'kdk tc fuf"Ø; g¨rk gS] r¨ og foJke dh
fLFkj voLFkk esa ekuk tkrk gSA ;g f>Yyh foHko ;k foJke foHko ds :i esa tkuk tkrk
gSA bl laHkkfor varj dks oksYV ¼v½ ;k feyh oksYV ¼mV½ esa ekik tkrk gSA foJke f>Yyh
foHko (Resting Membrane Potential (RMP½) dk j[k-j[kko folj.k ds fl)kUr]
fLFkjoSèkqrnkc] vk;u pSuy vkSj lksfM;e iksVsf'k;e iEi dh lgk;rk ls fd;k tkrk gSA

fp= 2-4% foJkefp= 2-4% foJkefp= 2-4% foJkefp= 2-4% foJkefp= 2-4% foJke-foHko dk vk;fud vkèkkj dk iznf'kZr vkjs[kfoHko dk vk;fud vkèkkj dk iznf'kZr vkjs[kfoHko dk vk;fud vkèkkj dk iznf'kZr vkjs[kfoHko dk vk;fud vkèkkj dk iznf'kZr vkjs[kfoHko dk vk;fud vkèkkj dk iznf'kZr vkjs[k

fp= lzksr% https://commons.wikimedia.org

raf=dk vkosx laf{kIr g¨rk gS vkSj ;g dksf'kdk 'kjhj ls v{krarq rd vkSj v{krarq ls
vUrLFk iqfVdk,¡ rd tkrk gSA tc LikbZd vkjEHk fcUnq esa d¨Ã gypy gksrh gS] t¨
mRrstuk d¨ lhekUr rd igq¡pk nsrh gS r¨ blls f>Yyh dk foèkzqo.k gks tkrk gSA ;g
dksf'kdk esa izlkj 'kfä ;k fLFkj oSèkqr nkc ds tfj;s lksfM;e vk;u dks c<+krk gSA ;g

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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ckgjh Hkkx dh rqyuk esa f>Yyh ds Hkhrjh Hkkx dks Fk¨M+s le; ds fy, vfèkd èkukRed dj
nsrk gS] t¨ fd vLFkk;h le;kofèk esa &70mV ls +50mV ds chp g¨rk gSA blls fØ;k
foHko ¼v{krarq ds fdlh [kkl fcUnq ij oS|qfr; vkos'k dk myV tkuk½ feyhlsd.M ls Hkh
de le; esa vius pje ij igq¡p tkrk gSA ,sls esa dksbZ lksfM;e dksf'kdk esa izos'k ugha
dj ikrk v©j iksVsf'k;e vk;u dksf'kdk ls vyx g¨us yxrs gSaA blls f>Yyh foHko
foJke dh fLFkfr esa igqap tkrk gSA

ckDl 2-2ckDl 2-2ckDl 2-2ckDl 2-2ckDl 2-2

vk;u pSuy vk;u pSuy vk;u pSuy vk;u pSuy vk;u pSuy – vk;u pSuy mu lHkh dksf'kdkvksa dh f>fYy;ksa esa ekStwn gksrs gSa] ftUgsa fo|qr
ls mŸksftr fd;k tk ldrk gSA bls jkse fNnz izksVhu f>Yyh ds r©j ij ifjHkkf"kr fd;k tk ldrk
gS] t¨ jkse fNnzksa ls vk;u dks xqtjus esa enn djrs gSaA ;s foJke foHko dh LFkkiuk ds lkFk gh
dk;Z foHko vkSj nwljs fo|qr ladsrksa dks vkdkj nsus dk dke djrs gSaA ,slk os dksf'kdk f>Yyh dh
,d vksj ls nwljh vksj vk;u ds izokg d¨ cukdj rFkk lsØsV¨jh ,aM ,fiFksfy;y dksf'kdkv¨a ls
vk;u ds cgko d¨ fu;af=r djds djrs gSaA lzkoh vkSj midyk dksf'kdk,a 'kjhj dh lrg ds fudV
tSls fd Ropk] ew= iFk vkSj jDr okfgdkvksa vkfn esa ikÃ tkrh gSaaA

lksfM;e iksVsf'k;e iEilksfM;e iksVsf'k;e iEilksfM;e iksVsf'k;e iEilksfM;e iksVsf'k;e iEilksfM;e iksVsf'k;e iEi – bls Na +/k+ iEi ds r©j ija Hkh tkuk tkrk gSA ;g ,d ,atkbe
gS tks lHkh tkuojksa dh dksf'kdkvksa dh IykTek f>Yyh esa ik;k tkrk gSA dksf'kdh; 'kjhj fØ;k foKku

esa ;g iksVsf'k;e vk;uksa ¼k+½ dh vkUrfjd lkanzrk dks cuk, j[kus ds fy, ftEesnkj gSA

fØ;k foHko ,d ,slh ÁfØ;k gS] t¨ ;k r¨ iwjh rjg ?kVrh gS ;k fQj fcydqy gh ugha
g¨rh vFkkZr~ iw.kZ ;k 'kwU; fl)karA mnkgj.k ds r©j ij tc Hkh bldh 'kq#vkr gksrh gS]
;k r¨ ;g v{krarq ds uhps vUrLFk iqfVdk,¡ rd tkrk gS ;k fQj blesa d¨Ã gjdr ugha
g¨rhA ,sls esa lwpuk,a NksVs fo|qr vkosxksa ds ekè;e ls v{krarq rd Hksth tkrh gS] ftls
fØ;k foHko dgrs gSaA raf=dk vkosx dk vk;ke ;k vkdkj raf=dk dksf'kdk fo'ks"k ij ;k
fQj raf=dk dksf'kdk vkosxksa dk lapkyu djus okyh nj ij fuHkZj djrk gSA tc
iksVsf'k;e vk;u dksf'kdk dks NksM+uk 'kq: djrs gSa rks ;g f>Yyh ds foèkqzo.k dh fLFkfr
dk dkj.k curk gSA tc i;kZIr èkukRed vkosf'kr iksVsf'k;e vk;u dksf'kdk f>Yyh ls
ckgj fudyrs gSa rks f>Yyh foJke dh voLFkk rd igq¡p tkrh gSA dHkh – dHkh dkQh lkjs
iksVsf'k;e vk;u dksf'kdk dks NksM+ nsrs gSa rks ;s f>Yyh dks FkksM+k vfèkd èkqzohd`r cuk nsrk
gS] fQj iksVsf'k;e pSuy can gks tkrs gSa v©j f>Yyh foHko fQj ls foJke dh fLFkfr rd
igq¡p tkrk gSA

viuh izxfr dh tk¡p djsa 2viuh izxfr dh tk¡p djsa 2viuh izxfr dh tk¡p djsa 2viuh izxfr dh tk¡p djsa 2viuh izxfr dh tk¡p djsa 2

1- f>Yyh foHko ls vki D;k le>rs gSa\
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2- foJke f>Yyh foHko vkSj fØ;k foHko ds chp dk vUrj Li"V dhft,A
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.....................................................................................................................

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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3- iw.kZ ;k 'kwU; fl)kar D;k gS\
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2-42-42-42-42-4 lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k (Synaptic Transmission)

lwpuk ,d raf=dk dksf'kdk ls nwljs rd lw=;qXeu ds ekè;e ls lapkfjr gksrh gSA bl
rjg dk;Z foHko v{krarq ds var rd ;kuh vUrLFk iqfVdk,¡ rd igq¡prk gSA og fcUnq tgk¡
fdlh raf=dk dksf'kdk dk vUrLFk iqfVdk,¡ fdlh nwljs raf=dk dksf'kdk dh 'kkaf[kdk ls
feyrk gS] lw=;qXeu dgykrk gSA bu lafèk;ksa ls g¨dj lwpuk vxys raf=dk dksf'kdk rd
igq¡prh gSA vxyss raf=dk dksf'kdk esa rhu txgksa ij lw=;qXeu cus g¨ ldrs gSa] eq[;r%
'kkaf[kdk] dk; ¼soma½ ;k v{krarq ijA bu lw=;qXeu dks ,dlksusfMªfVd ¼Axondendritic½]
,dlksesfVd ¼Axosomatic½ vkSj ,Dlh,Dlksfud ¼Axoaxonic½ dgk tkrk gSA lw=;qXeu
nks izdkj ds gksrs gS – oS|qr lw=;qXeu vkSj jklk;fud lw=;qXeuA oS|qr lw=;qXeu nqyZHk
gksrs gSA lwpuk Hkstus okys raf=dk dksf'kdk ls nwljs raf=dk dksf'kdk rd lwpuk,¡ dqN
ekè;eksa ls Hksth tkrh gSa] t¨ ,d nwljs ls lVs gksrs gSaA muds ,d nwljs ds ikl vkus ls
vk;u raf=dk dksf'kdk ls g¨dj vklkuh ls vkSj vfèkd ÁHkko ds lkFk xqtj ikrs gSA ;s
lhèks gksrs gSa vkSj fdlh Hkh fn'kk esa rsth ls lwpuk Hkst ldrs gSaA jklk;fud lw=;qXeu
,d raf=dk dksf'kdk ls nwljs raf=dk dksf'kdk rd raf=dk izs"kd igqapkus dk dke djrs
gSaA tc lwpuk Hkstus okyh d¨f'kdk dh f>Yyh ¼presynaptic membrane½ lwpuk ikus okyh
d¨f'kdk dh f>Yyh ¼postsynaptic membrane½ ds lalxZ esa vkrh gS r¨ muds chp dqN
varj cuk jg tkrk gSA bls lw=;wXeuh; njkj ¼Synaptic cleft½ dgrs gSaA Áh-fluSfIVd
raf=dk dksf'kdk ds vUrLFk iqfVdk,¡ esa fLFkr iqfVdk,¡ raf=dk izs"kd N¨M+rh gSa v©j os
lw=;qXeuh; njkj ¼synaptic cleft½ esa pys tkrs gSaA ogka tkdj os mu xzg.kdrkZ rd igqap
tkrs gSa] i¨LV-fluSfIVd U;wjkWu dh f>Yyh esa fLFkr g¨rs gSaA ;s jklk;fud lw=;qXeu gh
T;knk ek=k esa ik, tkrs gSaA

lw=;qXeuh; lapj.k esa vusd pj.k g¨rs gSaA fdarq igys gesa lw=;qXe dh lapjuk dks
le>uk gksxkA

2-4-12-4-12-4-12-4-12-4-1 lw=;qXeu dh lajpuklw=;qXeu dh lajpuklw=;qXeu dh lajpuklw=;qXeu dh lajpuklw=;qXeu dh lajpuk

lw=;qXeu esa rhu lajpuk,a 'kkfey gS – fluSfIVd ukWc] lw=;wXeuh; njkj v©j i¨LV-

fluSfIVd raf=dk dksf'kdk dh IykTek f>YyhA bls le>us dh vko';drk gSA

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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fp= 2-5% lw=;wXeu dk mnkgj.kfp= 2-5% lw=;wXeu dk mnkgj.kfp= 2-5% lw=;wXeu dk mnkgj.kfp= 2-5% lw=;wXeu dk mnkgj.kfp= 2-5% lw=;wXeu dk mnkgj.k

fluSfIVd ukWc ,d NksVk mHkkj gS] tks vUrLFk iqfVdk,¡ ds var esa gksrk gSA mHkkj esa dkQh
la[;k esa iqfVdk,aa ;k FkSfy;ka gksrh gS ftlesa raf=izs"kh g ksrs gSaA lw=;wXeuh; njkj raf=dk
dksf'kdk ds chp ¼Áh-fluSfIVd raf=dk dksf'kdk ds v{krarq VÆeuy rFkk i¨LV-fluSfIVd
raf=dk dksf'kdk dh 'kkf[kdk ds chp½ dh txg g¨rh gSA lwpuk,a ,d raf=dk dksf'kdk
ls nwljs esa lhèks ugha Hksth tk ldrh gSaA fdlh raf=dk dksf'kdk ds fo|qr ladsr d¨
jklk;fud ladsr esa cnydj mls nwljs raf=dk dksf'kdk rd igqapk;k tkrk gS] tgka og
fQj ls fo|qr ladsr esa ifjofrZr gks tkrk gSaA Áh-fluSfIVd VÆeuy] lw=;qXeuh; iqfVdk,¡
¼osfldYl½ ls cus g¨rs gSaA raf=izs'kh uked jklk;fud v.kq fluSfIVd iqfVdk,¡ ls njkj esa
NksM+s tkrs gS vkSj njkj esa ekStwn vfrfjDr rjy inkFkZ dh enn ls vkxs c<+rs gSA iksLV-

flusfIVd raf=dk dksf'kdk dh IykT +ek f>Yyh] okLro esa raf=dk dksf'kdk dh f>Yyh g¨rh
gS] tgk¡ lwpuk igqaprh gSA bl f>Yyh ij dqN xzg.kdrkZ ekStwn jgrs gSa] tgk¡ raf=izs"kh v.kq
igqapdj vius vki dks mlls t¨M+ ysrs gSA

2-4-22-4-22-4-22-4-22-4-2 lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k lw=;qXeuh; lapj.k (Synaptic Transmission) ds fofHké ds fofHké ds fofHké ds fofHké ds fofHké
pj.kpj.kpj.kpj.kpj.k

tc raf=dk vkosx izkDlw=;qXeuh; raf=dk dksf'kdk ds vUrLFk iqfVdk,¡ rd igq¡prk gS]
dSfY'k;e vk;u f>Yyh ds vanj cgqr rsth ls pyrs gS] blds dkj.k iqfVdk;sa flusfIVd
ukc dh rjQ c<+rh gS vkSj izkdlw=;qXeuh; raf=dk dksf'kdk f>Yyh dh nhokjksa esa foyhu
gks tkrh gSA tc ,slk gksrk gS rc iqfVdkvksa ls raf=izs"kh fudyrs gS] raf=isz"kh lw=;qXeuh;
njkj dh rjQ c<+rs gSa ogk¡ os lw=;qXeuh; lapj.k raf=dk dksf'kdk dh IykT +ek f>Yyh ds
ikl igqaprs gSaA ;g ,d lw=;qXeuh; lapj.k foHko dk dkj.k curk gSA mRrstd raf=izs"kh
ds dkj.k lksfM;e vk;u vfèkd rsth ls f>Yyh ds vUnj vkrs gS vkSj iksVsf'k;e vk;u
dh rqyuk esa f>Yyh ls ckgj fudyrs gSaA bl fLFkfr dks mRrstd iksLV flusfIVd foHko
dgk tkrk gSA ,d ckj tc bZih,lih lhekUr fcUnq rd igq¡p tkrk gS fØ;k foHko dh
lw=;qXeuh; lapj.k f>Yyh esa 'kq:vkr gksrh gSA fujksèkkRed raf=izs"kh iksVsf'k;e pSuy
[kksyrs gSa ftlls iksVsf'k;e vk;u vUnj pys tkrs gSA ;g f>Yyh dks foJke djus dh
fLFkfr dh rqyuk esa cgqr vfèkd udkjkRed cukrk gSA vfèkd èkzqohdj.k dh bl vLFkk;h
fLFkfr dks vojksèkd lw=;qXeuh; lapj.k i¨Vsaf'k;y ¼vkÃih,lih½ ds :i esa tkuk tkrk
gSA raf=izs"kh tks xzkgd ls c¡èkrs ugha gS dks okfil lw=;qXeu ukWc esa Hkst fn;k tkrk gSA

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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mUgsa ;k rks lw=;qXeu iqfVdk esa okfil ys fy;k tkrk gS vkSj iquZokfilh izfØ;k esa nqckjk
iz;ksx fd;k tkrk gS ;k lw=;qXeu ,Utkbe }kjk mls fuf"Ø; dj fn;k tkrk gSA bl rjg
raf=izs"kh dh vxyh fjyht ds fy, lw=;qXeu lkQ gks tkrk gS ¼mnkgj.k ds fy,] vR;fèkd
mRrstd u'khyh nok tSls dksdhu] tc xzg.k dh tkrh gS rks raf=dk ra= dks izHkkfor djrh
gS vkSj iquZokilh ¼fjviVsd½ dh izfØ;k dks vo#) djrh gSA

2-4-32-4-32-4-32-4-32-4-3 lw=;qXeu lw=;qXeu lw=;qXeu lw=;qXeu lw=;qXeu (Synapse) dk egRo dk egRo dk egRo dk egRo dk egRo

lw=;qXeu raf=dk ra= ds dk;ksZa esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

1½ ;g raf=dk dksf'kdk dks lw=;qXeu ds ekè;e ls ,d lkFk tksM+us esa enn djrk gS]
vkSj blds fy, lwpuk Hkstrk gS tks O;ogkj izfrfØ;kvksa esa eè;LFkrk djrh gS ;fn
lw=;qXeu dh xfrfofèk esa dksbZ f'kfFkyrk vkrh gS] rks ;g O;ogkj esa ifjorZu djrh
gS] vkSj tks volkn] euksfonyrk vkfn dk dkj.k cu ldrk gSA

2½ lw=;qXeu ;g lqfuf'pr djrk gS fd raf=dk dksf'kdk esa vkus tkus okys vkosx flQZ
,d gh fn'kk dk ikyu dj vk;sa tk;saA ysfdu dSls\ raf=dk dksf'kdk vkosxksa dh ,d
fn'kkRedrk r; djrs gSa\ D;ksafd VªkalehVj dsoy izkdlw=;qXeuh; f>Yyh esa ik;k
tkrk gS vkSj xzkgh v.kq flQZ mRrj lafèk LFkyh; f>Yyh ¼Post Synaptic Membrane½
esa ik;s tkrs gSa] blh dkj.k vkosx flQZ ,d fn'kk esa xeu djrs gSaA

3½ lw=;qXeu fofHkUu raf=dk dksf'kdk ls vkus okys vkosxksa dks laxfBr djus esa lgk;rk
djrs gSaA

4½ lw=;qXeu vokafNr vkSj vuko';d míhidksa dks Nkuus esa enn djrk gSA ,d vkosx
dks lw=;qXeu njkj dks ikj djus ds fy, ,d fØ;k foHko dks +40mV rd igq¡puk
gksrk gS] ;fn ,d vkosx detksj ;kfu +40mV ls de gS] rks i;kZIr raf=izs"kh dk
mRiknu ugha dj ik;sxk bl izdkj raf=dk dksf'kdk ds chp dksbZ lapkj ugha gksxkA
blds ifj.kke Lo:i] gekjk 'kjhj bl rjg dh mRrstukvksa ij izfrfØ;k ugha djsxk
vkSj ;g vuko';d mRrstukvksa dks vyx djus esa enn djsxkA

2-4-42-4-42-4-42-4-42-4-4 raf=izs"kh@raf=dk lapkjdraf=izs"kh@raf=dk lapkjdraf=izs"kh@raf=dk lapkjdraf=izs"kh@raf=dk lapkjdraf=izs"kh@raf=dk lapkjd     (Neurotransmitter)

raf=izs"kh@raf=dk lapkjd ,d jlk;u gS tks lafèk LFkyh;     iqfVdkvksa ¼Synaptic Vesicles½
esa ik;k tkrk gS] vkSj tc lzkfor fd;k tkrk gS rks vxyh dksf'kdk ij izHkko Mkyrk gSA
tSlk dh uke ls irk pyrk gS ;g ,d raf=dk dksf'kdk ds vUnj gksrk gS vkSj ;s lans'k
dks lapkfjr djrs gSaA tc raf=dk dksf'kdk,¡ lfØ; gksrs gSa rks muds vUrLFk iqfVdk,¡ ls
raf=izs"kh fudyrs gSA 100 ls vfèkd raf=izs"kh inkFkksZa dh igpku dh x;h gSA raf=izs"kh dks
NksVs v.kq raf=izs"kh ds rhu oxksZa esa oxhZd`r fd;k x;k gS] tSls vehuks ,flM] eksuks,ehul
vkSj ,flVkbYdksykbu ¼Acetylcholine½] bl Js.kh dk pkSFkk lewg vijaijkxr raf=izs"kh ds
:i esa tkuk tkrk gS ;g cM+s v.kq raf=izs"kh dk ,d lewg gksrk gS tks U;wjksiSIVhbM~l gSA
raf=izs"kh vDlj mRrstd ;k vojksèk mRiUu djrs gSA ysfdu dqN raf=izs"kh ,d fLFkfr esa
mRrstd vkSj nwljh fLFkfr esa fujksèkd izHkko mRiUu djrs gSaA fofHkUu izdkj ds raf=izs"kh
¼raf=dk lapkjd½ gSa tks mRrstd raf=izs"kh gksrs gSa tSls fd ,flVkbydksykbu ¼ACh;

Acetylcholine) dSVsdksykfeusl ¼Catecholamines½] xqyqVkesV ¼Glutamate½] fgLVsekbu
¼Histamine½] lsjksVksfuu ¼Serotonin½] vkSj dqN U;wjksisiVhMslA ACh raf=izs"kh dh igpku
igyh ckj dh x;h FkhA ACh raf=dk is'kh; dk;Z ¼Neuro-muscular½ uhan dks fu;af=r
djuk] lh[kuk vkSj Le`fr esa egRoiw.kZ Hkwfedk fuHkkrk gSA ;g dadky dh ekalisf'k;ksa dks

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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vuqcafèkr djrk gS fdUrq ân; dh ekalkisf'k;ksa esa ladqpu èkhek djrk gSA fujksèkkRed
raf=izs"kh esa xkek vehuksC;wfVªd ,sflM ¼GABA½] Xykbflu vkSj dqN isIVkbM~l 'kkfey gSA
vekbu raf=izs"kh laosxksa dks fu;af=r djus eksVj fØ;kvksa dk fu;a=.k vkfn ds fy,
ftEesnkj gSA eksuks,feul] Mksikekbu] uksj ,ikbuÝkbu] ,ikbuÝkbu ¼Epinepherine½]
esykVksuhu ¼Melatonin½ vkSj lsjksVksuhu ¼Serotonin½ dh rjg gSA ,ikbuÝkbu vkSj uksj-

,ikbuÝkbu is'kh; dk;ksZa esa 'kkfey gSA Mksikekbu ¼DA½ efLr"d esa ik;k tkrk gSA ;g
'kjhj dks larqfyr djus esa enn djrk gSA bldh deh gksrh gS rks ;g didih vkSj
ekalisf'k;ksa dh vfèkd mRrstuk vkSj ikfdZlu jksx ds fy, ftEesnkj gksrk gSA ;fn
Mksikekbu ¼DA½ vfèkd lzkfor gS] rks ;g euksfonyrk dk dkj.k gks ldrk gSA Mksikekbu
¼DA½ nksuksa mRrstd vkSj fujksèkkRed izHkko gks ldrs gSa ;g tks lw=;qXeu izHkkfor gks jgk
gS] ij fuHkZj djrk gSA ;g Hkkon'kk] laosxksa uhan vkSj Hkw[k dks fu;af=r djus esa 'kkfey gSA
vehuks ,flM lcls lkekU; raf=izs"kh gS tks izksVhu la'ys"k.k esa 'kkfey gSA raf=izs"kh
¼GABA½ dh mifLFkfr esa dksbZ tc dqN raf=dk dksf'kdk XywVkesV }kjk u"V gks tk, ;k
vlarqyurk iwoZxkeh LVªksd dh fLFkfr Hkh gks ldrh gSA GABA ,d eq[; fujksèkkRed izHkko
okyk raf=izs"kh gS ;g fpUrk dks de djus esa enn djrk gS] nwljh rjQ XywVkesV mRrstd
izHkko okyk izeq[k raf=izs"kh gSA XywVkesV esa vR;fèkd o`f) gksus ds dkj.k vfr mRrstuk vkSj
U;wjkWu {kfr gks ldrh gSA U;wjksiSIVkbM~l 'kjhj ij nnZ ds izHkko dks de djrk gS] ftls
,aMksfQZUl dgk tkrk gSA

rkfydk 2-1% eq[; raf=izs"kh ¼raf=dk lapkjd½ vkSj muds dk;Zrkfydk 2-1% eq[; raf=izs"kh ¼raf=dk lapkjd½ vkSj muds dk;Zrkfydk 2-1% eq[; raf=izs"kh ¼raf=dk lapkjd½ vkSj muds dk;Zrkfydk 2-1% eq[; raf=izs"kh ¼raf=dk lapkjd½ vkSj muds dk;Zrkfydk 2-1% eq[; raf=izs"kh ¼raf=dk lapkjd½ vkSj muds dk;Z

raf=çs"khraf=çs"khraf=çs"khraf=çs"khraf=çs"kh     ¼U;wjksVªk alehVj½¼U;wjksVªk alehVj½¼U;wjksVªk alehVj½¼U;wjksVªk alehVj½¼U;wjksVªk alehVj½ dk;Zdk; Zdk; Zdk; Zdk; Z

,flVkbydksykbu xfr] lh[kuk] Le`fr] uhan dks izHkkfor djrk gSA
(Acetylcholine; Ach)

xkck vehuksC;wfVªd ,flM dsUnzh; raf=dk ra= esa raf=dk vojksèk dks ljy cukrk
¼Gaba-Aminobutyric gSA
Acid; GABA)

,aMksfQZUl (Endorphins) nnZ esa jkgr igq¡pkuk vkSj [kq'kh vkSj dY;k.k dh Hkkouk
iznku djuk A

Mksikekbu 'kjhj dh LoSfPNd xfrfofèk;ksa dks fu;af=r djrk gS vkSj
(Dopamine; DA) xfr voèkku] lh[kuk] iquZcyu] [kq'kh dks izHkkfor djrk

gSA

uksj ,ikbuÝkbu [kkus] tkxzr jgus] lrdZrk dks izHkkfor djrk gSA
(Norepinephrine; NE)

,ikbuÝkbu Xywdkst ds mikip; dks izHkkfor djrk gS] O;k;ke ds
(Epinephrine) nkSjku ÅtkZ mRrlftZr djrk gSA

lhjksVksfuu volkn uhan] Hkw[k] vkosx] vkØkedrk dks izHkkfor djrk
(5HT; Serotonin) gSA

raf=izs"kh dh iwoZorhZ O;k[;k ;g n'kkZrh gS fd dSls jklk;fud inkFkZ esa ,d mRrstd ;k
fujksèkkRed izHkko gks ldrk gSA blls gesa ;g le>us esa enn feysxh fd D;ksa fpfdRldksa
}kjk dqN nok;as tks gkfudkjd gSa mu nokvksa dks ugha fn;k tkuk pkfg,A mipkj ds fy,

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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fuèkkZfjr dh tkrh gSaA vkS"kkfèk ,d lg;ksxh ¼Agonist½ ds :i esa dk;Z dj ldrh gS tks
fd jlk;u inkFkZ gS tks nwljh dksf'kdk dh xzkgh LFky ij raf=izs"kh ds izHkko dk vuqdj.k
;k c<+k ldrk gSA ftlls dksf'kdk dh xfrfofèk c<+ ;k ?kV ldrh gSA

mnkgj.k ds fy, fpUrk dks de djus okyh nokbZ MkW;kt+hiWe (Diazepam)] GABA ds
fy, lg;ksxh dh rjg gSA tSlk fd vki tkurs gSa fd ,d fujksèkkRed raf=izs"kh gS nokvksa
}kjk fujksèkkRed fØ;k dks c<+k;k tkrk gS vkSj nokbZ;ka lhèks efLr"d ds dqN [kkl Hkkxksa
dks lhèks 'kkUr dj fpUrk ij fu;a=.k djus esa Hkwfedk fuHkkrh gSaA fojksèkh vkS"kèk
¼Antagonist½ dh rjg Hkh dke dj ldrh gS] tks ,d jklk;fud inkFkZ gksrk gS tks
dksf'kdk dh izfrfØ;k nwljs jlk;u ;k raf=izs"kh dh fØ;k dks [kRe ;k de djrk gSA ;fn
raf=izs"kh ftlds fojksèkh izHkko fujksèkkRed gS] ogka dksf'kdk dh xfrfofèk esa okLrfod o`f)
gksxh] tks vU;Fkk ckfèkr gksrh gSA dqN vkS"kfèk;k¡ iquZokilh ;k ,tkbeh fxjkoV dh izfØ;k
dks izHkkfor djrh gSaA

vkS"kfèk;k¡ tks volkn dk mipkj djus ds fy, iz;ksx dh tkrh gSa tSls fo'ks"kr% ljksVksuhu
dh iquZokilh dks jksdus okyh ¼SSRI½ lsjksVksuhu dh iquZokilh dks jksdrh gSA lw=;qXeu
ij T;knk lsjksVksuhu NksM+rh gS ftlls oks xzkgh LFky ij caèk lds tks le; chrus ds lkFk
,d O;fDr ds ewM dks lqèkkjus esa enn djrk gSA

euksfonyrk esa Mksikekbu ifjdYiuk vkSj XywVkesV dh Hkwfedk %euksfonyrk esa Mksikekbu ifjdYiuk vkSj XywVkesV dh Hkwfedk %euksfonyrk esa Mksikekbu ifjdYiuk vkSj XywVkesV dh Hkwfedk %euksfonyrk esa Mksikekbu ifjdYiuk vkSj XywVkesV dh Hkwfedk %euksfonyrk esa Mksikekbu ifjdYiuk vkSj XywVkesV dh Hkwfedk %-

Mksikekbu lajp.k esa vlkekU;rk,a euksoSKkfud fodkj ds dkj.kksa esa ls ,d gS tSls fd
euksfonyrkA euksfonyrk Mksikekbu ifjdYiuk esa Li"V fd;k x;k gS fd euksfonyrk
efLr"d ds dqN {ks=ksa esa Mksikekbu lw=;qXeu esa vfrfjDr xfrfofèk ds dkj.k gksrk gSA 'kksèk
ds fu"d"kZ ds ifj.kke fudkyk x;k gS fd ftu O;fDr;ksa esa euksfonyrk ds igys ds y{k.kksa
¼foHkzkafr vkSj foHkze½ fn[krs gSa] esa Mksikekbu ds mRltZu esa o`f) gqbZ gSA

vkS"kfèk;ka tks euksfonyrk ds mipkj ds fy, vfèkd izHkkoh gS oks Mksikekbu ds xzkgd dks
vojksèk yxkrh gSA bl ifjdYiuk dks vkxs mu 'kksèkksa ds }kjk leFkZu izkIr gS ftUgksaus
fu"d"kZ fudkyk dh inkFkZ tSls ,EQSVsfeu] dksdhu (Amphetamine, Cocaine) vkfn]
yxkrkj mi;ksx ls euksfodkj ds y{k.k vkSj dkj.k vkSj inkFkZ izsfjr ekufld fodkj
¼Subtance Induced Psychotic Disorder½ esa Hkh lqèkkj vkrk gSA ;s inkFkZ Mksiekbu
lafèkLFky esa fØ;k dks c<+krh gSA

Mksikekbu ifjdYiuk ds vykok] XywVkesV ifjdYiuk dh Hkh euksfonyrk esa Hkwfedk gSA
Mksikekbu dbZ efLr"d {ks=ksa esa XywVkesV dksf'kdkvksa dks jksdrk gS] vkSj XywVkesV ;k mu
raf=dk dksf'kdk dks mRrsftr djrk gS tks Mksikekbu dks jksdrs gSaA bl izdkj] Mksikekbu
c<+us ds izHkko ds leku XywVkesV dks de djus okyk izHkko gSA blfy, ,aVh-lkbdksfVd
nokvksa ¼anti-psychotic drugs½ dk izHkko tks Mksikekbu dks CykWd djrk gS vfrfjDr
Mksikekbu ifjdYiuk ;k XywVkesV esa deh ifjdYiuk ds lkFk esy [kkrk gSA

2-52-52-52-52-5 U;wjksIykfLVflVh% Luk;q fodkj] raf=dk ij:)kj]U;wjksIykfLVflVh% Luk;q fodkj] raf=dk ij:)kj]U;wjksIykfLVflVh% Luk;q fodkj] raf=dk ij:)kj]U;wjksIykfLVflVh% Luk;q fodkj] raf=dk ij:)kj]U;wjksIykfLVflVh% Luk;q fodkj] raf=dk ij:)kj]
raf=dk inxZBu vkSj iqu% ÁkfIrraf=dk inxZBu vkSj iqu% ÁkfIrraf=dk inxZBu vkSj iqu% ÁkfIrraf=dk inxZBu vkSj iqu% ÁkfIrraf=dk inxZBu vkSj iqu% ÁkfIr

bl bdkbZ ds igys rhu [kaMksa esa] geus raf=dk dksf'kdk dh lajpuk izdkj vkSj dk;ksZa]
ra=dh; n'kk,¡] lafèkLFky izokg ds ckjs esa lh[kkA ;g [kaM vc U;wjksIykfLVhflVh izfrfØ;k
tSls raf=dk fo?kVu] raf=dk iqutZuu] raf=dk iquxZBu vkSj iqu% izkfIr ij dsfUnzr gSA

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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igys ;g ekuk tkrk Fkk fd dsaUnzh; raf=dk ra= ¼efLr"d vkSj lq"kqEuk½ dks dksbZ uqdlku
gks rks og LFkk;h ;k vYi LFkk;h gksrk gSA bldh ifjdYiuk Hkh dh x;h Fkh fd O;Ld
¼ifjiDo½ efLr"d fdlh Hkh iquxZBu esa vleFkZ gksrk gSA ysfdu gky gh esa çxfr'khy
U;wjksoSKkfudksa ¼1980 ds n'kd ds ckn½ ds 'kksèk ls fu"d"kZ fudkyk fd efLr"d] fdlh Hkh
vuqHko] pksV ;k dksbZ vk?kkr dh izfrfØ;k esa dksf'kdkvksa dh lajpuk vkSj dk;ksZa dks
yxkrkj cnyus dh {kerk j[krk gSA ifjiDo efLr"d yxkrkj ifjorZu'khy vkSj vuqdwyu
djrk gSA efLr"d dh bl {kerk dks U;wjksIykfLVflVh ds :i esa tkuk tkrk gSA ,d
O;fDr ds thou dky esa efLr"d esa lafèkLFky xfrfofèk esa ifjorZu vkSj vkuqoaf'kd vkSj
i;kZoj.kh; dkjdksa dk Hkh izHkko iM+rk gSA U;wjkWu xfr fofèk esa ifjorZu ;k dkWfVZdy eSfiax
esa vfèkd tfVy ifjorZu ,d pksV ;k vk?kkr dh izfrfØ;k ds :i esa gks ldrk gSA iwjs
thoudky esa ;g ekuk tkrk gS fd raf=dk dksf'kdk yxkrkj u"V gksrs jgrs gSa vkSj iqjkuh
dksf'kdkvksa dks u;h esa cnys fcuk u"V gks tkrh gSA ̂ U;wjkstusfll* ¼izek.k raf=dk dksf'kdk
dh o`f)½ ,d o;Ld efLr"d dh u;s raf=dk dksf'kdkvksa dks mRiUu djus dh {kerk ij
izdk'k Mkyrk gSA O;Ld U;wjkstsusfll] fgIiksdSEil vkSj ?kzko cYo ¼Olfactory bulb½ ls
vkrs gSa] fgIiksdSEil vf}rh; lajpuk gS tks 'ka[kikfy ds eè; esa fLFr gS vkSj Le`fr
Hkkoukvkas vkSj euksn'kk ds fy, dke esa 'kkfey gSA èkzko cYo igyh diky raf=dk;sa gSa]
ftuds ifj.kke eq[; :i ls ,feXMkyk vkSj dkWVsZDl esa tkrk gSA vkgkj vkSj le`)
i;kZoj.k U;wjkstuksfll ds fy, egRoiw.kZ Hkwfedk fuHkkrs gSaA

ckWDl 2-3 gsujh eksfylu ¼,p-,e-½ dh dsl LVMhckWDl 2-3 gsujh eksfylu ¼,p-,e-½ dh dsl LVMhckWDl 2-3 gsujh eksfylu ¼,p-,e-½ dh dsl LVMhckWDl 2-3 gsujh eksfylu ¼,p-,e-½ dh dsl LVMhckWDl 2-3 gsujh eksfylu ¼,p-,e-½ dh dsl LVMh

gsujh eksfylu ¼,p- ,e-½ dh 29 lky
mez esa fexhZ dh xaHkhjrk dks de djus ds
fy, efLr"d dh ltZjh dh x;h FkhA
ltZjh esa efLr"d dk ,d fgLlk ftls
fgIiksdSEil ds :i esa tkuk tkrk gS]
¼Temporal lobe) ds eè; ds nksuksa rjQ
vkSj vkl-ikl ds dkWfVZdy {ks= gVk
fn;s x;s FksA fexhZ dh ltZjh cqf) vkSj
O;fDrRo dks izHkkfor fd;s fcuk nkSjksa dks
fua;f=r dj ldrh FkhA ysfdu ltZjh ls
xaHkhj deh gqbZ ftls Le`fryksi ds :i esa
tkuk tkrk gSA mudh dke djus okyh
Lèfr cjdjkj FkhA bl izdkj ;g ifj.kke
ladsr nsrs gSa fd fgIiksdSEil vkSj vklikl ds dksfVZdy {ks= nh?kZdkfyd Le`fr ds fy, egRoiw.kZ

gSA fgIiksdSEil nh?kZdkfyd Le`fr ds dwVladsru vkSj iqu% izkfIr esa egRoiw.kZ Hkwfedk fuHkkrk gSA

Luk;qfodkj ¼Luk;qfodkj ¼Luk;qfodkj ¼Luk;qfodkj ¼Luk;qfodkj ¼Neural Degeneration½½½½½

Luk;q fodkj efLr"d ds fodkl vkSj chekjh dk ,d ifj.kke gSA ;g vkl ikl dh
fXy;y dksf'kdk,a ls izHkkfor gksrk gSA fo?kVudkjh raf=dk dksf'kdk vkSj dksbZ Hkh izfØ;k
;k chekjh tks fodkj dks lfØ; djrh gSa A tc raf=dk dksf'kdk dk v{krarq dks dkV fn;k
tkrk gS] rks ;g nks izdkj ds fodkjksa ;k voufr dk dkj.k curk gS tc v{krarq vUrLFk
iqfVdk,¡ dh vksj dV ds fcanq ls vyx gks tkrk gS bls vxzxkeh fodkj dgk tkrk gSA
tc dksf'kdk 'kjhj lfgr v{krarq ds dsUnz ls raf=dk dksf'kdk vyx gks tkrk gS] izfrxkeh
fodkj ds :i esa tkuk tkrk gSA ;g fodkj dk og Hkkx gS tgk¡ v{krarq vkSj dksf'kdk
'kjhj ds eè; lehi esa dVk gksrk gSA

fp= 2-6% gsujh xqLrko eksfylufp= 2-6% gsujh xqLrko eksfylufp= 2-6% gsujh xqLrko eksfylufp= 2-6% gsujh xqLrko eksfylufp= 2-6% gsujh xqLrko eksfylu
fp= L=ksr% https://en.wikimedia.org
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vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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raf=dk iqu:)kjraf=dk iqu:)kjraf=dk iqu:)kjraf=dk iqu:)kjraf=dk iqu:)kj

raf=dk iqu:)kj {kfrxzLr raf=dk dksf'kdk dh iqu% o`f) gSA ,d ckj O;Ld Lruèkkfj;ksa
esa lh,u,l ¼CNS½ esa raf=dk dksf'kdk u"V gks tkrs gSa] rks os Bhd ugha gksrs gSaA gkykafd]
ifjèkh; raf=dk ra= ¼PNS½ esa] os iqu% mRiUu gksus dh dksf'k'k djrs gSaA ysfdu mudk
lkekU; dk;Z lEHko ugha gks ikrk gSA ;fn iqu% izkfIr dh izfØ;k 'kq: gks tkrh gS rc blds
vyx-vyx rjhds gSaA ;fn ekbfyu 'khFk iw.kZ gS rks v{krarq muds ekè;e ls iqu%thfor
gks ldrs gSa vkSj vius bfPNr y{; {ks=ksa esa c<+ ldrs gSaA ;fn raf=dk foPNsfnr gS vkSj
ekbfyu 'khFk ds Nksj vyx gks tkrs gSa rks dksbZ lkFkZd iqu:Riknu ugha gksxkA ;fn raf=dk
foPNsfnr vkSj ekfyu 'khFk ds Nksj FkksM+k lk ,d nwljs ls vyx gks tkrs gSa rks xyr
ekbfyu 'khFk fodflr gksrk gS vkSj vokafNr y{; {ks=ksa rd igq¡p tkrk gSA ih,u,l
¼PNS½ raf=dk dksf'kdk esa iqu:)kj dh varfuZfgr {kerk gS tcfd dsUnzh; raf=dk ra=
esa izR;k;ksfir djus ij iqu:)kj ds fy, l{ke ugha gks ikrs gSaA ;g Li"V :i ls ifjèkh;
raf=dk ra= ds i;kZoj.k dks bafxr djrk gS tks iqu:)kj dks c<+kok nsrk gSA tc rd
v{krarq dh 'kk[kk ckgj fudyrh gS vkSj lq=;qXeu dk LFkku vèk% iru v{krarq }kjk [kkyh
gks tkrk gSA bls laikf'Zod vadqfjr ds :Ik esa tkuk tkrk gSA laikf'Zod vadqfjr VfeZuy
'kk[kkvksa ;k jsufo;j ds uksM~l ls o`f) dj ldrs gSaA ¼fp= 2-2 ns[ksa½A

raf=dk iquxZBuraf=dk iquxZBuraf=dk iquxZBuraf=dk iquxZBuraf=dk iquxZBu

efLr"d dh {kfr ds ckn raf=dk iqu% xfBr dk vè;;u djus ds fy, iz;ksx'kkyk esa
tkuojksa ij fd;s x;s vè;;u eq[; :i ls efLr"d ds laosnh vkSj xfr oydy {ks=ksa ij
dsafUnzr gSA dksl vkSj lgdfeZ;ksa ¼1990½] iksUl vkSj lgdfeZ;ksa ¼1991½ vkSj lsal] luj]
vkSj Mksuèkw ¼1990½ }kjk fd;s x;s vè;;uksa ds ifj.kke ls Li"V :i ls iz;ksx'kkyk tkuojksa
esa efLr"d {kfr ds ckn dksfVZdy iquxZBu dk ladsr nsrs gSaA O;Ld Lruèkkfj;ksa ds efLr"d
ij fd;s x;s iz;ksxksa ls ;g fu"d"kZ Hkh fudyrk gS fd O;Ld efLr"d i;kZIr vuqHko izkIr
djus ds ckn viuh izkFkfed eksVj vkSj laosnh dk;ksZa dks iquxZfBr dj ldrk gSA ekStwnk
dusD'ku dks etcwr djus esa] likaf'kZod vadqfjr] O;Ld U;wjkstsusfll] vkfn tSls ra=
raf=dk iquxZBu esa Hkwfedk fuHkkrs gSaA

iqu% izkfIriqu% izkfIriqu% izkfIriqu% izkfIriqu% izkfIr

{kfr ds ckn efLr"d dk;ksZa dks iqu% izkIr djuk cgqr eqf'dy gSA efLr"d {kfrxzLr jksfx;ksa
ij laKkukRed iz;ksx djuk eqf'dy gS vkSj blfy, bls Bhd izdkj le>k  ugha tk
ldrk gSA ysfdu dqN izek.k gS tks crkrs gSa fd f'kf{kr yksx mez gksus ij efLr"d ds
fcxM+us ¼jk;Vj] yksjsat vkSj dSiy] 2008½ ds izHkko ds izfr de laosnu'khy gksrs gSaA
U;wjksIykLVhflVh dh [kkst ds lkFk] U;wjksoSKkfud dh dsUnzh; raf=dk ra= {kfr ds mipkj
ds fy, U;wjksVªkalIykaVs'ku ¼tSls fd ikfdZlal jksx dk bykt djus ds fy, ekuo Hkzw.k
Mksikekbu dksf'kdkvksa izR;kjksi.k½ ds lkFk gh lkFk dsUnzh; raf=dk ra= esa iqu% izkfIr dks
c<+kok nsus vkSj iquZokl izf'k{k.k dh fn'kk esa Hkh dk;Z dj jgs gSaA

viuh izxfr dh tk¡p dhft, 3viuh izxfr dh tk¡p dhft, 3viuh izxfr dh tk¡p dhft, 3viuh izxfr dh tk¡p dhft, 3viuh izxfr dh tk¡p dhft, 3

1- lw=;qXeu lajpuk dh O;k[;k dhft,A

.....................................................................................................................

.....................................................................................................................

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

2- lw=;qXeuh; lapj.k ds pj.kksa dks Li"V dhft,A

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

3- eq[; raf=izs"kh ¼raf=dk lapkjd½ dh lwph cukbZ,A

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

2-62-62-62-62-6 lkjka'klkjka'klkjka'klkjka'klkjka'k

vc ge bl bdkbZ ds var esa vk x, gSa] rks ge mu lHkh izeq[k fcUnqvksa dh iqujkoyksdu
djsaxs tks geus bl bdkbZ esa lh[ks gSaA

• raf=dk dksf'kdk raf=dk ra= dh dksf'kdk gS] tks raf=dk ra= dks lwpuk nsus vkSj mlls
lEidZ djus ds fy, fo'ks"kr% dk;Z djrh gSA

• gkykafd] efLr"d esa cM+h la[;k esa raf=dk dksf'kdk;sa ekStwn gSa] vU; izkFkfed
dksf'kdk,a Hkh gSa tks raf=dk dksf'kdk dks leFkZu iznku djrh gS ftUgsa U;wjksfXy;ky]
fxy;ky dksf'kdk;sa ;k fxy;ky ds :i esa tkuk tkrk gSA rhu izdkj ds raf=dk
dksf'kdk;sa gksrh gSa ftUgsa mudh lajpuk ds vuqlkj oxhZ—r fd;k tkrk gS Tsls] ,d
èkzqoh; raf=dk dksf'kdk] f}èkzqoh raf=dk dksf'kdk vkSj cgqèkzqoh; raf=dk dksf'kdkA
raf=dk dksf'kdk dks muds dk;Z ds vkèkkj ij Hkh oxhZ—r fd;k tkrk gS] tSls
vfHkokgh raf=dk dksf'kdk] viokgh raf=dk dksf'kdk vkSj varj raf=dk dksf'kdkA

• lw=;qXeu ds ekè;e ls lwpuk ,d raf=dk dksf'kdk ls nwljs esa tkrh gSaA og fcanq tgk¡
,d raf=dk dksf'kdk dk vUrLFk iqfVdk,¡ nwljs raf=dk dksf'kdk ds 'kkf'odk ds lkFk
lEidZ djrs gSa dks lw=;qXeu ds :i esa tkuk tkrk gSA lw=;qXeu nks izdkj ds gksrs
gSa fo|qrh; lw=;qXeu vkSj jklk;fud lw=;qXeuA

• lw=;qXeu rhu lajpukvksa ls cuk gS] lw= ;qXeuh; ukc] lw=;qXeuh; njkj vkSj
mRrjlafèkLFkyh; raf=dk dksf'kdk dh IykT +ek f>YyhA

• lafèkLFkyh; iqfVdk esa ik;s tkus okys jlk;u dks raf=izs"kh dgrs gSaA ;s raf=dk
dksf'kdk ds vkl ikl lans'k igq¡pkus ds fy, mÙkjnk;h gS] tc raf=dk dksf'kdk

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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lfØ; gksrk gSA rks blds vUrLFk iqfVdk,¡ ls raf=izs"kh fudyrs gSaA raf=izs"kh dks rhu
izdkjksa esa oxhZ—r fd;k tk ldrk gS] vfeuks ,flM] eksuks,ehUl] vkSj ,lhVkbydksykbuA

• U;wjksoSKkfudksa ¼1980 ds n'kd ds ckn½ ds 'kksèk esa gky gh ds 'kksèkksa ls fu"d"kZ fudkyk
gS fd efLr"d fdlh Hkh vuqHko] pksV ;k fdlh Hkh vk?kkr dh vuqfØ;k esa dksf'kdkvksa
dh lajpuk vkSj dk;ksZa dks yxkrkj cnyus dh {kerk j[krk gS vkSj bls U;wjksIykfVflVh
ds :i esa tkuk tkrk gSA ,d O;fDr ds thou dky esa efLr"d esa ifjorZu tkjh
jgrk gS] lw=;qXeu dh fØ;kvksa esa cnyko vkuqokaf'kd vkSj i;kZoj.kh; izHkkoksa ds
dkj.k gksrk jgrk gSA

2-72-72-72-72-7 eq[; 'kCneq[; 'kCneq[; 'kCneq[; 'kCneq[; 'kCn

v{krarqv{krarqv{krarqv{krarqv{krarq %%%%% ;g raf=dk dksf'kdk dk ,d yEck iryk Hkkx gS
tks ,dlkWu fgykWd ds :i esa tkus okys dksf'kdk
'kjhj ds ,d fgLls ls fudyrk gSA ;g vDlj
ekbfyu 'khFk }kjk doj gksrk gS vkSj ;k dksf'kdk
'kjhj ls lwpuk ysdj fMLVkWy fljksa ftUgsa vUrLFk
iqfVdk,¡ ds :i esa tkuk tkrk gS dh] rjQ ys
tkrk gSA

raf=dk dksf'kdkraf=dk dksf'kdkraf=dk dksf'kdkraf=dk dksf'kdkraf=dk dksf'kdk %%%%% raf=dk ra= dh dksf'kdkvksa dks raf=dk dksf'kdk ds
:i esa tkuk tkrk gSA raf=dk dksf'kdk efLr"d ls
lwpuk izkIr djrs gS vkSj mldh izfØ;k djrs gSaA

Ekbfyu 'khFkEkbfyu 'khFkEkbfyu 'khFkEkbfyu 'khFkEkbfyu 'khFk %%%%% ;g ,d jksèku vkoj.k gS tks ekbfyu ¼izksVhu vkSj
QkWLQksfyfiM~l ds feJ.k½ dh ijr ds lkFk ,d
v{krarq ds pkjksa rjQ gksrk gSA

jSufo;j ds uksM~ljSufo;j ds uksM~ljSufo;j ds uksM~ljSufo;j ds uksM~ljSufo;j ds uksM~l %%%%% ;g ekbfyu 'khFk ds chp dk vUrj gSA

fØ;k foHkofØ;k foHkofØ;k foHkofØ;k foHkofØ;k foHko %%%%% tc ,d dksf'kdk ,d mnhid }kjk lfØ; gks
tkrh gS] rks fo|qr {kerk esa ,d {kf.kd ifjorZu
raf=dk dksf'kdk ds IykTek f>Yyh esa gksrk gS]
ftls fØ;k foHko ds :i esa tkuk tkrk gSA

f>Yyh foHkof>Yyh foHkof>Yyh foHkof>Yyh foHkof>Yyh foHko %%%%% ,d raf=dk dksf'kdk dh f>Yyh foHko dksf'kdk ds
vUnj vklikl ds ckè; rjy inkFkZ ds chp fo|qr
foHko esa lkis{k varj gSA

lq=;qXeulq=;qXeulq=;qXeulq=;qXeulq=;qXeu %%%%% og foanq tgk¡ ,d raf=dk dksf'kdk ds vUrLFk
iqfVdk,¡ dks nwljs raf=dk dksf'kdk ds MsaMªkbV ds
lkFk lEidZ djrs gSa lw=;qXeu dgykrk gSA

2-82-82-82-82-8 iqujkoyksdu ç'uiqujkoyksdu ç'uiqujkoyksdu ç'uiqujkoyksdu ç'uiqujkoyksdu ç'u

1½ fuEufyf[kr esa ls dkSu ls raf=dk dksf'kdk ds Hkkx gSA

d½ efLr"d] jh<+ dh gM~Mh vkSj jh<hnkj LraHk

[k½ MsaMªkbV] vlrarq] dksf'kdk 'kjhj

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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x½ laosnh vkSj eksVj

?k½ dksVsZDl] eTt+k vkSj 'khFk

M+½ vuqdEih vkSj ijkvuqdEih

2½ ,d 'kkf[kdk dksf'kdk ds 'kjhj esa raf=dk vkosxksa dk lapkyu djrk gSA

d½ nwj ls

[k½ dh vksj

x½ nksuksa nwj ls vkSj dh vkSj

?k½ miekxZ ds vkl ikl

M+½ dsoy vanj

3½ 'oku ¼Schwann½ dksf'kdk,a ekbfyu ;qDr f>Yyh dh ijrsa cukrh gSa] tks 'kkf[kdk ds
fy, iks"k.k iznku djrh gSaA

d½ lR;

[k½ vlR;

4½ foJke foHko bafxr djrk gS fd ckgj dh rqyuk esa raf=dk dksf'kdk ds vUnj
------------------------- gSA

d½ vk;fud ncko esa

[k½ ldkjkRed

x½ udkjkRed

?k½ mijksDr lHkh

5½ raf=dk vkosx D;ksa rsth ls ekbfyusVsM raf=dk dksf'kdk ds lkFk pyrs gSaA

6½ ,d raf=dk dksf'kdk ds foèkzo.k vkSj ,d fØ;k foHko ds chp vUrj Li"V djsaA

7½ mRrj lafèkLFkyh; f>Yyh ¼Post Synaptic Membrane½ ij raf=izs"kh ds izHkko dk
mYys[k djrs le; ^^mRrstd vkSj ^^fujksèkkRed** ls D;k rkRi;Z gS O;k[;k djsaA

8½ fuEu 'kCnksa ds chp vUrj djsa%

1½ mRrj lafèkLFkyh; foHko

2½ foJke foHko

3½ f>Yyh foHko

9½ fuEu dh O;k[;k djsa%

1½ raf=dk fo?kVu

2½ raf=dk iqu:)kj

3½ raf=dk iquxZBu

raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡raf=dk dksf'kdk,¡
vkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosxvkSj raf=dk vkosx
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2-92-92-92-92-9 lanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>kolanHkZ ,oa i<+us ds lq>ko
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2-102-102-102-102-10 fp=ksa ds lanHkZfp=ksa ds lanHkZfp=ksa ds lanHkZfp=ksa ds lanHkZfp=ksa ds lanHkZ

l Image of Golgi stained neurons in the dentate gyrus of an epilepsy patient. 40

times magnification.Retrieved September 30, 2018, from https://commons.

wikimedia.org/wiki/File:Gyrus_Dentatus_40x.jpg

l Santiago Ramon Y Cajal. Retrieved September 30, 2018, from https://

www.nobelprize.org/prizes/medicine/1906/cajal/biographical/

l Diagram showing the ionic basis off resting potential. Retrieved September 30,

2018, fromhttps://commons.wikimedia.org/wiki/File:Basis_of_Membrane_

Potential2.png

l Henry Gustav. Retrieved September 30, 2018, from https://en.wikipedia.org/wiki/

File:Henry_Gustav_1.jpg

tSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKkutSo euksfoKku
dk ifjp;dk ifjp;dk ifjp;dk ifjp;dk ifjp;
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2-112-112-112-112-11 v‚uykbu L=ksrv‚uykbu L=ksrv‚uykbu L=ksrv‚uykbu L=ksrv‚uykbu L=ksr

l For more information on neurons, visit;

– web.mst.edu/~rhall/neuroscience/01_fundamentals/neuron.pdf

– https://www.khanacademy.org/science/biology/human-biology/neuron-

nervous-system/a/overview-of-neuron-structure-and-function

– https://www.ncbi.nlm.nih.gov/books/NBK21535/

l For more understanding on neuron transplantation, visit;

– www.ucdenver.edu/academics/colleges/medicalschool/departments/medicine/

ClinicalPharmacologyToxicology/Pages/NeurotransplantationCenter.asp

– www.neurosurgery.pitt.edu/centers-excellence/image-guided-neurosurgery/

neuron-transplantation

l For more on Sodium-potassium pump, visit;

– http://hyperphysics.phy-astr.gsu.edu/hbase/Biology/nakpump.html

l For more understanding on synapse, visit;

– https://www.khanacademy.org/science/biology/human-biology/neuron-

nervous-system/a/the-synapse

– http://www.biologymad.com/nervoussystem/synapses.htm

– https://faculty.washington.edu/chudler/synapse.html

– https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243741/

l For an article on HM, visit;

– www.nytimes.com/2008/12/05/
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4½ x
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