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fiNys [kaM esa vkius “kjhj ds fofHkUu ra=ksa tSls tBjka= ra=] ifjlapj.k ra=] “olu 
ra=] o`Dd ra= vkSj çtuu ra=A dk v/;;u fd;k gS( fiNYh bdkbZ esa vkius 
is”khdiky ra= dk Hkh v/;;u fd;k gS vki tkurs gSa fd bu ra=ksa dk fu;a=.k vkSj 
leUo;u ,d ra= ds }kjk gksrk gS ftls raf=dk ra= dgrs gSaA tks efLr’d esa jTtq 
vkSj raf=dk dksf”kdkvksa dk cuk gksrk gSA gekjs “kjhj esa nks çdkj ds raf=dk ra= gksrs 
gS % dsnzh; raf=dk ra= ¼efLR’d vkSj es: jTtq½ vkSj ifj/kh; raf=dk ra= ¼Lok;r] 
vuqdEih raf=dk ra= vkSj ijkuq dEih raf=dk ra=½A efLr’d eq[; fu;U=.k ç.kkyh gS 
tks gekjs “kjhj dh nSfud xfrfof/k;ksa dks fu;fU=r vkSj lekUof;r djrh gS % tSls 
[kkuk] lksuk] lh[kuk lkspuk] ;kn djuk] ns[kuk] cksyuk] pyuk vkSj isf”k;ksa dks 
ladqfpr djuk vkfnA 

bl bdkbZ esa vki raf=dk ra= ds laxBu rFkk raf=dk ra= ds fofHkUu Hkkxksa dk 
v/;;u djsaxsA vki ;g Hkh tkusaxs fd çefLr’d esa :nzo vkSj jDr&efLr’d vojks/k 
D:k egÙo gSA ;g bdkbZ raf=dkvksa dh lajpuk vkSj raf=dk ra= esa ladsr çs’k.k esa 
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vUrZo/kZu ¼flusIl½ vkSj raf=dk çs’kdksa dh Hkwfedk dk Hkh v/;;u djsaxsA raf=dk esa 
f>Yyh foeo rFkk budh raf=dk lapkj esa D;k Hkwfedk gksrh gS mls Hkh le>k;k x;k 
gSA bdkbZ ds vUr esa raf=dk çs’kdksa ¼U;wjksVªkUlfeVj½ ds ckjs esa Hkh crk;k x;k gSA  

bl bdkbZ dk v/;;u djus ds ckn vki% 

 raf=dk ra= ds jpukRed laxBu ds ckjs esle>ssxsa( 

 efLr’d ds fofHkUu dk;ksZa dk o.Zku dj ik;saxs ( 

 U;wjksu raf=dk dh lajpuk dhO;k[;k dj ik;saxs ( 

 le>k ik;saxs fd fdlçdkj raf=dk;sa ladsrksa dk lapkj.k djrh gSa rFkk 
varZo/kZu çs’kdh esaf>Yyh foHko vkSj fluSIl dh egÙork ds ckjs es tkusxs a(  

 jDr&efLr’d vojks/k o jDr çekfLr’d nzo vojks/k ds ckjs esa le>k ik;saxs a(  
 fofHkUu çdkj ds raf=dk çs’kdksa o muds dk;ksZa dks lwphc) dj ik;saxsA 

ekuo raf=dk ra= esa dsUnzh; raf=dk ra= ¼CNS½ vkSj ifj/kh; raf=dk ra= ¼PNS½ 
lfEefyr gS ;g raf=dk dksf”kdkvksa dk ,dhÑr v{kh; usVodZ gS ¼fp= 13-1 a vkSj 
b½ tks fd ckg~; mÌhiuksa vkSj fof”k’V ifjfLFkfr;ksa dks Rofjr xfr ls çfr fØ;k çnÙk 
djrk gSA  

gekjs “kjhj esa rhu çdkj dh ekalis”kh dksf”kdk;sa gksrh gSa] dadky is”kh] ân is”kh vkSj 
fpduh isf”k;kaA bues dadky isf”k;ksa vkSj fpduh isf”k;ka is”kh dakdy ra= dk Hkkx gSA 
dadky isf”k;ka vfLFk;ksa ls tqM+h /kkjh ;qDr ekalisf”k;ksa gksrh gSaA rFkk ;s gh ,sfPNd 
ekalisf”k;ka gksrh gSa] àn isf”k;ka dsoy ân; esa gh ikbZ tkrh gSa vkSj ;s çÑfr esa 
/kkjh;qDr o vuSfPNd gksrh gSaA fpduh isf”k;ka vf/kdrj vaxksa dh xqgkvksa esa tSls 
¼xsfLVªdbUVsLVkbu yVªsDV½] jDr okfgdkvksa ew=k”k; vkfn esa mifLFkfr gksrh gSa] budk 
çkFkfed dk;Z ladqpu }kjk Hkkstu dks rFkk fiÙk vkSj lEcfU/kr ,atkbe dks tBjkU= 
xqgk esa xfr nsuk gSA fpduh isf”k;ka jDrokfgdkvksa ds O;kl dks fu;fU=r dj jdr 
ds cgko nj dks fu;fU=r djrh gSA 
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a

( : https://commons.wikimedia.org/wiki/File:Components_of_the_Nervous 
_System.png) 

Human Nervous System

Central Nervous System (CNS)
Brain and spinal cord
Interneurons

Peripheral Nervous System (PNS)
Everything else 
Sensory and motor neurons

Somatic Nervous System 
Voluntary
Input from sense organs
Output to skeletal muscles

Autonomic Nervous System 
Involuntary
Input from internal receptors
Output to smooth muscles and glands

Sympathetic Motor System 
"fight"or "flight"response
Neurotransmitter:noradrealine
"Adrenergic system"

Parasympathetic Motor System 
relaxing responses
Neurotransmitter:acetylcholine
"cholinegic system"

b ekuo

CNS

CNS efLr’d vkSj es:jTtq dk cuk gksrk gSA efLr’d es:jTtq ls egk jU/kz ¼Qksjesu 
esUxue½ }kjk tqM+k jgrk gSA ;g laosnh raf=dkvksa ds ek/;e ls lans”k çkIr djrk gSA 
vkSj fdlh fof”k’V xfrfo/kh dks iwjk djus ds fy;s lwpukvksa dks çsjd raf=dkvksa esa 
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LFkkukUrfjr djrk gSA CNS la;ksth Årdksa vkSj çefLr’d es:nzo }kjk f?kjk jgrk 
gSA  

i) ’ efLr’d euq’; “kjhj dk ,d U;wjksyksftdy dsUnz gksrk gS tks fd 
dadky dh dBksj vfLFk;ksa esa fLFkr gksrk gSA 

blesa raf=dk;sa vkSj fXy;y dksf”kdk;sa gksrh gSa rFkk bldk otu yxHkx 1300 xzke 
gksrk gS tks “kjhj ds otu dk 2% gksrk gSA efLr’d “kjhj dh vf/kdka”k 
xfrfof/k;ksa ;Fkk fopkj] n`f’V] fLef̀r] lh[kuk] Hkkouk] dYiuk] LFkIu vkfn dk fu;a=.k 
djrk gSA euq’; efLR’d esa yxHkx 100 fcfy;u raf=dk dksf”kdk;sa gksrh gSaA 

lajpuk ds vk/kkj ij efLr’d dks dbZ mi[kaMksa esa foHkkftr fd;k tkrk gS tSls 
çefLr’d vkUrj vxz efLr’d] efLr’d LrEHk vkSj vuqefLr’d ¼fp= 13-2½A 

 

’  

,d uje Ård gksus ds dkj.k efLr’d rhu la;ksth Ård f>fYy;ksa ls <dk gksrh 
gSA ftUgsa HkLZo’dkoj.k ¼esfuUtsl½ dgrs gSaA bu f>fYy;ksa ds chp ds LFkku ij ,d 
Li’V jaxghu nzo gksrk gS ftls çefLr’d nzo ¼CSF½ dgrs gSaA CNS ds vUnj pyus 
okyh dbZ vUrj lapkjh xqgkvksa dh iqVh esa v/kfo çefLR’d fuy; CSF ls Hkjs gksrs 
gSaA okLro esa dsUnzh; raf=dk ra= dh iwjh lrg çefLr’d es:nzo ls ugkrh jgrh gSA 
bl bdkbZ ds v/;;u ds i”pkr~ vki CSF ds ckjs esa Hkh tkusaxsA 

’ çerfLr’d efLr’d dk lcls cM+k vkSj Åijh Hkkx gksrk gS tks fd nks 
çefLr’d xksyk/kksZa ¼nk;ka vkSj cka;k½ dk cuk gksrk gS tks ,Øk xgjh [kkpk }kjk fuy; 
esa vyx&vyx gksrs gSaA blesa çefLr’d oYdqV vkSj efLr’d dh mioYdqV lajpuk 
gksrh gSA ;s nksuksa xksyk/kZ ekbyhu ;qDr raf=dk rarqvksa ls tqM+s gksrs gSa ftls 
egkla;kstd fiaM ¼dkWjol dSyksle½ dgrs gSa ¼fp= 13-3½A 

çefLr’d oYdqV dksf”kdkvksa dh lcls ckgjh ijr gS tks çefLr’d dks <drh gS vkSj 
/kwlj nzo ¼xzs esVj½ cukrh gSA ;g ijr [kkapksa }kjk vyx fd; x;s dbZ yisVs 
gq, ?kqeko ¼dloksY;w”ku½ cukrh gSA vkSj çefLr’d dh lrg {ks= dks c<krh gSA blesa 
yxHkx 20 fofy;u raf=dk;sa vkSj 300 fVªfy;u flusIl gksrs gSaA tks fxy;y 
dksf”kdkvksa ds }kjk lgkjk fy;s gksrs gSa çefLr’d xksyk/kZ dk vkUrfjd Hkkx 
ekbyhu ;qDr rarq }kjk fufeZr gksrk gS vkSj bls “osr inkFkZ ¼OgkbV eSVj½ dgrs gSaA  
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’ ”

( : http://cnx.org/contents/GFy_h8cu@10.53:rZudN6XP@2/Introduction under 

Creative Commons Attribution 4.0 International) 

çR;sd xksyk/kZ pkj ikfy;ksa esa caVk jgrk gS % vxzyykj ikfy] fHkfr; ikfy] vuqdiky 
ikfy] VsEiksjy ikfy ¼dkfyd ikfy½ ¼fp= 13-4½A ;s efLr’d ds çeq[k dk;ksZa tSls 
lkspuk] lh[kuk] n`”;] çlaDdj.k ¼çkslksflax½] Le`fr] okpu rFkk isf”k;ksa ds ladqpu 
dsfu;U=.k ls laEcaf/krA 

 

’

( : Henry Gray (1918) Anatomy of the Human Body, https://commons. 

wikimedia.org.) 

’ ” dkfyd ikfy efLr’d dk ,d dsUnz esa fLFkr {ks= gS tks 
çekfLr’d vkSj efLr’d LrEHk ds chp fLFkr gksrk gS blesa Fksysel] lc-Fksysel] 
gkbiksFksysel vkSj ,ih Fksysel gksrs gSa ;g eq[;:i ls vUr%L=koh ra= ds lkFk 
leLFkkiu cukus esa egÙoiw.kZ Hkwfedk fuHkkrk gSA  

xzsesVj dk jaxxqykch] 
lysVhjax dk 
gksrkgSD;ksafdblesavR;f/k
d ek=k esaraf=dk 
dksf”kdkvksa dh dksf”kdk 
dk; 
rFkkvukPNkfnoraf=dk{k 
gksrsgSaAOgkbVeSVjdksOgkb
VeSVjblfy;sdgrsgSafdD
;ksafdbuesaekbyhu 
;qDrolkinkFkZgksrsgSatksra
f=dk raUrqvksadks 
?ksjsjgrsgSaA 
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FkSysel laosnh vkSj çsjd ladsrksa ds fy; ,d cM+k leUo;u dsUnz gSa vkSj nnZ] 
rkieku] Li”kZ vkSj ncko tSls laosnh vkosxska dh le>us esa egÙoiw.kZ Hkwfedk 
fuHkkrk gSA miFkSysel dadky dk;ksZa dks fu;fU=r djrk gSA gkbiks FkSysel 
“kjhj dh leLFkkiu fi’ei ds fy;s mÙkjnk;h gksrk gS rFkk ;g Hkw[k] I;kl] 
Hkkouk;sa] “kjhj ds rkieku vkSj gkjeksuksa ds L=ko dks fu;af=r djrk 
gS ,ihFkSysel ihfu;y xzafFk ds L=ko Hkkoukvksa vkfn dks fu;af=r djrk gSA 

vuqefLr’d ,d ¼”kkfCnd :i esa ÞNksVk 
efLR’dÞ½ çefLr’d ds uhps fLFkr gS vkSj ,d nzaBy tSlsh lajpuk ls tqM+k gksrk 
gS ftls efLr’d LrEHk dgrs gSaA ;g is”khxfr;ksa ds leUo;u }kjk eqnzk vkSj 
larqyu dks fu;a=.k djus dk ,d egÙoiw.kZ dsUnz gSA  

iqfdZUts dksf”kdk;sa vuqefLr’d ds oYdqV esa ikbZ tkrh gSa vkSj ;s dbZ raf=dkvksa 
dk “kf[kr :i gSa ¼fp= 13-5½A ;s çsjd xfr dks lalkfnr djus vkSj fu;a=.k 
djus esa egÙoiw.kZ Hkqfedk fuHkkrs gSaA  

 

’ ”

(Image attribution: http://cnx.org/contents/GFy_h8cu@10.53:rZudN6XP 

@2/Introduction)

efLr’d LrEHk efLR’d dk i”p Hkkx gksrk gS ftlesa e/; efLr’d iksUl o eSM~;wyk 
vkWoyk¡xsVk gksrk gSA e/; efLr’d] gf’V] Jo.k] uhan vkSj txus ds pØ rFkk rkieku 
fofu;eu djrk gSA iksUl efLr’d ds fofHkUu {ks=ksa dks vkil esa tksM+rs gS blesa ,sls 
iFk gksrs gS tks çefLr’d ls eSM~;wyk vkSj vuqefLr’d rd ladsr ys tkrs gSaA “kjhj 
dh fofHkUu vuSfPNd fØ;kvksa dks Hkh eSM~;qyk vkWoyksaxsVk esa fLFkr fofHkUu dsUnz 
fu;af=r djrs gSa % fo”ks’k :i ls “olu og ân; ls lacaf/kr çfrorhZ fØ;kvksa] tBjh; 
L=ko.k vkfn( rFkk ;g es: jTtq esa yxkrkj tqM+k jgrk gSA  

ii) es: jTtq ,d ladh.kZ csyukdkj jpuk gSA blesa 31 [kaMksa vkSj 31 
tksM+s es: raf=dk;sa ¼raf=dk Ård½ dh ,d Jà[kyk gS tks efLr’d dks “kjhj ds 
fofHkUu Hkkxksa ls tksM+rh gS fp= 13-6A ess: jTtq esa raf=dk;sa bl rjg O;ofLFkr 
fn[kkbZ nsrh gS fd ?kksM+s dh iwaN esa cky O;ofLFkr gksrs gSaA es: naM dh 
vfLFk;ka bu raf=dkvksa dks lqj{kk vkSj lajpukRed lgkjk çnku djrh gSaA buds 
fcuk ge u rks lh/ks [kM+s gks ldrs gSa uk gh larqyu cuk ldrs gSaA 
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es: jTtq “kjhj dh xfr vkSj laosnukvksa ds fy;s mÙknk;h gksrh gSA ;g efLr’d 
vkSj “kjhj ds “ks’k Hkkxksa ds chp ladsrksa dk ,d laogu pØ cukrh gS ftlls 
“kjhj esa efLr’d rd laosnh tkudkjh çkIr gksrh gS vkSj çfrmÙkj esa efLr’d 
ls “kjhj rd çsjd vkns”k ¼eksVj daekM½ iagqprs gSaA ;g raf=dk dk çfrorhZ 
dsUnz gS tks m}hiuksa ds çfrfØ;k djrk gS] blfy;s ;g eksVj fj¶ysfDll ¼çsjd 
çfrfØ;kvksa½ dk fu;a=.k dsUnz gSA blesa raf=dk;sa vkSj fXy;y dksf”kdk;sa fLFkr 
gksrh gSaA  

 

PNS

PNS raf=dk ra= dk nwljk Hkkx gS ftlesa CNS ¼efLr’d ,oa es: jTtq½ ds ckgj 
raf=dk rarq vkSj xqfPNdk;sa gksrs gSaA ;g CNS vkSj “kjhj ds vaxksa ds chp ,d lapkj 
usVodZ dk dk;Z djrk gS raf=dk;sa raf=dk rUrqvksa dh cuh gksrh gSaA tcfd xqfPNdk;sa 
raf=dk dksf”kdkvksa dk ,d laxzg NksVh xkaBuqek gksrk gSA PNS dh raf=dk;sa vkxs 
c<+h gqbZ gksrh gSa vkSj ifj/kh; vaxksa tSls is”kh vkSj xzfUFk;ksa ls tqM+ tkrh gSa] blfy;s 
PNS ,d O;kid lwpuk usVodZ gS tks CNS ¼efLr’d½ ds leUo;u esa “kjhj 
dh ,sfPNd vuSfPNd nksuksa xfrfof/k;ksa dks fu;af=r djrk gSA 

PNS dks vkxs dkf;d raf=dk ra= vkSj Lok;r raf=dk ra= esa foHkkftr fd;k tkrk 
gSA dkf;d raf=dk ra= efLr’d ds lans”kksa dks laosnh vaxksa Ropk o isf”k;k¡ rd 
igqapkrk gS tcfd Lok;Ùk raf=dk ra= ân;] vkek”k; rFkk vkU= dks mÌhiu çsfjr 
djrk gS ;|fi dkf;d raf=dk ra= ckgjh okrkoj.k gekjs leh tkx:d tkudkfj;ksa 
dks fu;af=r djrk gS vkSj çsjd xfrfof/k;ksa dks Hkh fu;a=.k esa j[krk gSA tcfd 
Lok;Ùk raf=dk ra= “kjhj esa Lopkfyr :i ls fd; x;s dk;Z tSls ân; dh /kM+du] 
Mj vkSj Fky] xzfUFk;ksa dk L=ko] vkgkj uky vuSfPNd isf”k;ksa dk ladqpu vkSj vka[kksa 
dh iqryh dk vkdkj vkfn fu;af=r djrk gSA 
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Lok;Ùk raf=dk ra= }kjk fofu;eu nks Hkkxksa ds }kjk fd;k tkrk gS % 
tks QkbV vkSj ¶ykbV çfrfØ;k ls tqM+k gqvk gSA rFkk “kjhj dks ruko 

ls lacaf/kr xfrfof/k;ksa ds fy;s rS;kj djrk gSA blds foijhr 
,d “kkUr ç.kkyh ra= gS tks “kjhj dks fu;fer fnu çfrfnu xfr;ksa ds lapkyu 

¼fp= 13-1 a½A iqu% ykSVus ds fy; cuk gqvk gSA 

”

fjDr LFkkuksa dks Hkjs % 

i) efLr’d vkSj es: jTtq dks ?ksjus okyh f>Yyh dh ijr ----------------------------------- gSA 

ii) efLr’d vkSj es: jTtq dk xBu ----------------------------------- ls gksrk gSA 

iii) e/; efLr’d iksUl vkSj esM~;qyk vkWFkyksUxsVk ----------------------------------- esa fLFkr gksrs 
gSaA 

iv) efLr’d es: jTtq ds lFk ----------------------------------- ds ek/;e ls fujarjrk cuk;s 
j[krk gSaA  

v) efLr’d esa gksrs gSa ---------------------------------A 

vi) efLr’d ds ihNs fLFkr Hkkx dks --------------------------------- dgrs gSaA  

vii) efLr’d dh pkj ikfy;ka ------------------------------ gSaA 

viii) ------------------------------- “kjhj ds rkieku dks fu;af=r djrk gSA 

ix) PNS ds nks Hkkx gSa ------------------------------------A 

x) ,d o;Ld efLr’d esa lkekU; :i ls fdrus U;wjksu gksrs gSa\ --------------------------A 

’ CSF ’
BBB

çefLr’d nzo ,d Li’V vkSj jaxghu nzo gS tks gekjs efLr’d ds Årdksa vkSj es: 
jTtq dks pkjksa vkSj ls ?ksjs jgrk gSA ;g CNS ds vUnj py jgs dbZ vUrjlapkjh; 
çefLr’d fu;r vkSj efLr’dkoj.k ds chp dh txg Hkh ?ksjrk gS ¼fp= 13-7½A 

 

’

: 
https://commons.wikimedia.org
/wiki/File:Blausen_0216_Cereb
rospinal System.png½ 
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blesa vf/kdka”kr% ty çksVhu] bysDVªksykbV~l ¼lksfM;e] iksVsf”k;e] DyksjkbM] vkSj 
esXuf”k;e½ vkSj Xywdkst gksrs gSaA ekuo efLr’d çfrfnu 500 mL çefLr’d nzo iSnk 
djrk gS vkSj yxHkx 125-150 mL çefLr’d nzo efLr’d ds fuy; ra=ksa ds vUnj 
çlkfjr gksrk gSaA ;g fuEu fyf[kr dk;Z djrk gS %  

 ;g ,d Lusgd ¼yqczhdsUV½ ds :i esa dk;Z djrk gS vkSj raf=dk laonsu”khyrk 
ds fy;s mÙke okrkoj.k çnku djrk gSA  

 ;g efLr’d dks ;kfU=d >Vdksa] çgkj vkSj pksV yxus ls cpkrk gSA 

 ;g raf=dkvksa dks iks’kd rRo igqapkrk gS vif”k’V inkFkksZa dks ckgj fudkyus esa 
enn djrk gSA 

 ;g okfgdkvksa esa jDr dh ek=k vkSj ncko esa mrkj p<+ko ds ckotwn diky 
¼Øsfu;e½ ds vUnj ,d fujarj ncko cukdj leLFkkiu cuk;sa j[kus esa enn 
djrk gSA 

 ;g jlk;u laosnu”khy dks çfr mÙkj nsus ds fy;s U;wjksuy lans”kksa dks çlkfjr 
djrk gS tks mi;qZDr leLFkkiu ladsrksa dks c<+krk gSA 

gekjs efLr’d ds vUnj larqyu cuk;sa j[kus vkSj leLFkkiu ds fy;s ,d dksey 
larqyu gksrk gS vkSj bls lajf{kr djus dh vko”;drk gSA ,slk djus ds fy;e 
efLr’d esa nks çdkj ds vojks/k gksrs gSaA  

BBB  % jDrefLr’dvojks/k og 
ck/kk gStksefLr’d ds ÅrdksadksjDrdksf”kdkvksa ls vyxdjrhgSABBBdsf”kdkvksa 
dh ,d etcwrnhokjgksrhgStksvUr% Lrjdksf”kdkvksavk/kkj f>Yyh o ,LVªkslkbV~l 
¼rkjk dksf”kdkvksa½ dh cuhgksrhgS ¼fp= 13-8½A 

 

’

:https://en.wikipedia.org/wiki/Blood%E2%80%93brain_barrier#/media/File: 

Blood_vessels_brain_english.jpg
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;g ,d v/kZ ikjxE; lajpuk gS tks dsoy p;fur v.kqvksa dks gh efLr’kd ds Årdksa 
esa ços”k djus dh vuqefr nsrh g vkSj blfy;s jDr esa mifLFkr v.kqvksa dks efLr’d 
ds Årdksa esa ifjogu dks fofu;fer djus ds fy;s ,d }kjiky dk dk;Z djrh gSA 
lkFk gh ;g efLr’d esa gkfudkjd inkFkksZa vkSj jksxtudksa ¼cSDVhfj;k vkSj ok;jl½ ds 
ços”k dks Hkh jksdrk gS bl çdkj CNS esa fo’kkDr inkFkksZa vkSj jksx tudksa ds çlkfjr 
gksus ls cpkrk gS tks fd efLr’d esa laØe.k dk dkj.k cu ldrs gSaA 

’ BCSFB tSlk fd uke ls çrhr gksrk 
gS jDr&çefLr’d es: nzo vojks/k] çefLr’d es: nzo vkSj jDr dks vyx 
djrk gSA BCSF vojks/k esa dksjkbM midyk dksf”kdk;sa] vk/kkj f>Yyh vkSj 
vUr%Lrjh; dksf”kdk;sa lfEefyr gksrh gSa ¼fp= 13-9½A dksjksbM midyk 
dksf”kdk;sa rax laf/k;ksa ¼VkbV taD”kuksa½ }kjk ,d nwljs ls tqM+h jgrh gS tks 
ifjlapfjr jDr vkSj CSF-LFkku ds chp ,d vojks/k cukrh gSA CSF ds 
lekus dh lrg ij mifLFkr gksrs gSa tks bl ijr dk lrg {ks= c<krs gSaA ;g 
vojks/k efLr’d vkSj CSF esa iks’kd cyksa ds piukRed ekxZ dh vuqefr çnku 
djrk gS] lkFk gh CSF ls vif”k’V mRiknksa dks gVkus dks Hkh fu;af=r djrk 
gSA 

’

”

fjDr LFkku Hkjs % 

i) efLr’d dh j{kk djus okys nzo dks ------------------------------- dgrs gSaA 

ii) CSF --------------------------------- esa mifLFkr jgrk gSA 

iii) BBB esa -------------------------------- gksrsA 

iv) jDr CSF vojks/k ----------------------------------- dk cuk gksrk gSA 

v) VkbV taD”ku -------------------------------- esa mifLFkr gksrk gSA 

vi) BBB --------------------------------------- dks vyx djrk gS tcfd jDr CSF vojks/k      
--------------------------------- vyx djrk gSA 
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raf=dk ra= dh ewy bdkbZ ,d raf=dk dksf”kdk gksrh gS ftls U;wjksu dh dgrs gSaA 
,d U;wjksu ds rhu ewy Hkkx gksrs gSaA nzek{;] dksf”kdk dk; raf=dk{kA vU; 
dksf”kdkvksa dh rjg raf=dk dksf”kdk esa Hkh dsUnzd ekbVksdksfUMª;k] vUr%çznO;h tkfr;ka 
xksYihdk; vkSj vU; dksf”kdh; ?kVd vkSj vaxd gksrs gSaA ;s nqezk{; vkSj raf=dk{k 
okyh fo”ks’k dksf”kdk;sa gksrh gSa tks lkekU; dksf”kdkvksa esa mifLFkr ugha gksrs gSaA 

gkykafd lHkh U;wjksUl vius dk;ksZa ds vk/kkj ij vkdkj vkSj fo”ks’krkvksa esa dqN fHkUu 
gksrs gSaA dqN U;jksUl esa cgqr de nqezk{; “kk[kk;sa gksrh gSa tcfd nwljksa esa vR;f/kd 
“kkf[kr gksrs gSa ftlls fd vf/kd ls vf/kd ladsr çkIr dj ldsaA dqN U;wjksUl eSa 
NksVs raf=dk{k gksrs gS tcfd vU; esa cgqr yacs raf=dk{k gksrs gSa euq’; ds “kjhj esa 
lcls yack raf=dk;k es: ls çkjEHk gksdj iSj dh vaxqfy;ksa rd tkrs gSa vkSj yxHkx 
rhu QhV ds gksrs gSaA ”

”

Lru/kkfj;ksa ds raf=dk ra= esa raf=dk dksf”kdk fofHkUu vkdkj vkSj vkÑfr;ksa dh gksrh 
gSa] ,d dksf”kdk esa “ys dksf”kdk dk; ¼lkbVksu½] nqezk{;] raf=dk{k vkSj raf=dk{k 
fljk gksrk gSA fp= 13-10 ns[ksa tks raf=dk dksf”kdk dh lajpuk n”kkZrk gSA dksf”kdk 
dk; esa dsUnzd vkSj vU; dksf”kdh; vaxd gksrs gSA nqezk{;] dksf”kdk “kjhj ls 
vR;f/kd “kkf[kr oy?kq ckfgZxeu Hkkx gSA ,d yack foLrkfjr rUrq ftls raf=dk{k 
dgrs gSa U;wjksu ds lkbVksu ls çkjEHk gksdj nwljs Nksj ij mifLFkr gksrk gSA raf=dk{k 
vkPNfnr vkSj vukpNfnr nksuksa :iksa esa ik;k tkrk gSA ;g vkPNknu ekbrhu ijr 
dk gksrk gS tks çksVhu fyfiM la;qDr v.kq ls cuk gksrk gSA ;g ijr fujUrj ugha gS 
vkSj dqN dqN nwfj;ksa ij vUrjky ik;s tkrs gSa tgka bls ekbyhu ls oafpr fd;k 
tkrk gS bl {ks= dks uksM~l vkQ dgrs gSaA tgka ls vkosxksa dk rhoz xfr ls 
lapkyu gksrk gSA çR;sd raf=dk{k vius var esa dkbZ ,Dtksu fljk esa “kkf[kr gksrs gSa] 
bu vafre fljksa esa flusfIVd iqfVdk;sa ¼fluksfIVd uksc½ gksrh gSa tks raf=dk ds nwjLFk 
Nksj ij fLFko gksrh gSA ;g raf=dk lapkjh dks fluksfIVd iqfVdk esa HkaMkj.k djrh gSA  

f”

fXy;y dksf”kdkvksa dh [kkst jksx fpfdRld :MksYQ fojpks us lu~ 1856 esa dh FkhA 
;s uku U;wjksuy dksf”kdk,a gS tks U;wjksuy dksf”kdkvksa dks vius LFkku ij cuk;s j[kus 
esa lgk;rk dj lgkjk nsrh gSaA ;s raf=dkvksa ¼U;wjkUl½ dks iks’kd inkFkZ vkSj 
vkDlhtu dh vkiwfrZ djrs gSa mUgsa jks/ku ¼bUlwys”ku½ çnku djrs gS vkSj U;wjkWUl ds 
xksn dh rjg dk;Z djrs gSaA ;s ifj/kh; raf=dk ra= esa ek;fyu vkoj.k cukrs gS vkSj 
leLFkkiu cuk;s j[krs gSaA dsUnzh; raf=dk ra= esa fXy;y dksf”kdk;sa fofHkUu :iksa esa 
ik;h tkrh gS tSls fd vksfyxks MsUMªkslkbV~l rkjk dksf”kdk;sa ¼,LVªkslkbV~l½ ,isfUMey 
dksf”kdk;sa vkfn vkSj ekbØksfXy;k vkfn( vkSj ifj/kh; raf=dk ra= esa fXy;y 
dksf”kdkvksa esa lfEefyr gS “oku dksf”kdk;sa vkSj mixzg dksf”kdk;sa] ;s dksf”kdk;sa 
fofHkUu dk;Z djrh gSaA 
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”

 ” ,d raf=dk dksf”kdk dk Hkkx gS ftlesa ,d 
dsUnzd dksf”kdk nzO;] vkSj vU; dksf”kdh; vaxd gksrs gSaA ;g nqezk{k 
¼Ms~UMªkbV~l½ ls mÌhiu çkIr djrs gSaA 

 ;s vfr “kkf[kr o{̀k dh rjg gksrs gSA vkSj dksf”kdk dk dk;Z ls 
fudyh ckg~; ço/kZ ds leku fn[krs gSaA ;s mÌhiuksa dks dksf”kdk dk; esa 
çsf{kr djrs gSaA

 ;g raf=dk dk lcls yEck Hkkx gksrk gS vkSj 
raf=dk vkosxksa dks dksf”kdk dk; ls çkIr dj] vxyh raf=dk dksf”kdk 
dks çsf’kr djrk gSA

 “okUl dksf”kdk;sa raf=dk{k dks iks’k.k vkSj muds iqu:nzHkou esa enn 
djrh gSa] rFkk ifj/kh; raf=dkvksa dks ek;yhu vkPNknu Hkh djrh gSaA ;s 
raf=dk lEçs{k.k esa lØh; foHkoksa dh xfr dks Rofjr djrh gSaA

”

fjDr LFkku Hkjs %  

i) raf=dk ra= dh ewy fØ;k”khy bdkbZ ----------------------------- gSA 

ii) raf=dk dksf”kdk;sa ------------------------------------ dh cuh gksrh gSA 

iii) raf=dk dks iks’k.k vkSj vkDlhtu ------------------------------------------ dksf”kdk;sa çnku djrh 
gSaA 

iv) U;wjkWu ds vfr “kkf[kr jpuk dks ---------------------------------- dgrs gSaA 

v) lkekU; dksf”kdk esa ;s ------------------------------------- ugha ik;s tkrs gSA 

vi) U;wjkWu dh dksf”kdk dk; esa ------------------------------------- gksrs gSaA  

vii) vrU=dh; ¼ukWu&;wjkWu½ dksf”kdk;sa tks U;wjkWu dks lgkjk nsrs gS mUgsa           
------------------------------- dgrs gSaA  
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viii) “okUl dksf”kdk;sa ----------------------------- ds ;kjksa vkSj ek;yhu ijr cukrh gSA  

 

raf=dk vkosx ,d raf=dk esa fdlh ;kfU=d jklk;fud ;k fo|qrh; focyu ,d 
mÌhiu ds }kjk fd;k tkrk gS bl çdkj mÌhiu raf=dk esa vkosx iSnk djrk gSA 
raf=dkvksa ds ek/;e ls ladsr lapj.k gksrk gS tks fd çR;sd U;wjksu esa ,d f>Yyh ;k 
fHkfÙk foHko gksrk gS ¼fHkfÙk ds vUnj vkSj ckgj ds chp fLFkr foHko ds vUrj ds 
vk/kkj ij½A bl çdkj raf=dkvksa dh fHkÙkh ges”kk /kzqohÑr voLFkk esa jgrh gSa fHkfÙk esa 
fofHkUuçdkj ds vk;u pSuy gksrs gSaA tks fofHkUu vk;uksa vk;uksa ds fy;s p;fur 
ikjeH; gksrs gSaA raf=dk çs’kd ds çfr mÙkj esa ;g pSuy [kqyrs vkSj cUn gksrs gSa vkSj 
fHkfÙk foHko mRiUu djrs gSaA fo|qr vkos”k ds ifj.kkeh iquZforj.k ls fHkfÙk esa foHko 
vUrj cnyrk gS foHko vUrj esa deh dks fo/kzqo.k dgrs gSaA ;fn fo?kzqo.k ,d fuf”pr 
lhek ls vf/kd gks tkrk gS rks ,d vkosx ¼fØ;k foHko½ U;wjkWu ds lkFk vkxs cnrk 
gSA 

bu vk;uksa dh xfr ds vk/kkj ij raf=dk rarq ds lkFk raf=dk vkosx ds lapj.k dks 
la{ksi esa rhu pj.kksa esa ckaVk tk ldrk gS /kzqohdj.k ¼foJke foHko & jsfLVax 
iksVsfU”k;y½] fo/kzqo.k ¼fØ;k foHko & ,D”ku iksVsfU”k;y½ vkSj iquZ/kzqohdj.k 
¼fjiksysjkbZts”ku½A 

” ,d U;wjkWu foJke dh fLFkfr esa fdlh Hkh vkosx 
dk çlkj.k ugha djrk gS ijarq fo|qr :i ls vkosf”kr ¼pktZM½ jgrk gSA raf=dk dk 
fHkfÙk iksVsf”k;e vk;uksa ¼A+½ ds fy;s rqyukRed :i ls vf/kd ikjxE; gS vkSj 
lksfM;e vk;uksa ¼aNa+½ rFkk _.kkRed vkosf”kr çksVhu ds fy;s vikjxE; gSA 
raf=dk{k nzO; ¼,DlksIykLe½ esa iksVsf”k;e vk;uksa dh mPp laknzrk rFkk _.kkRed 
vkosf”kr çksVhu vkSj Na+ o;k Cl- dh de lkanzrk gksrh gS tcfd raf=dk{k ds ckgj 
nzo ea ,d lkanzço.rk ¼dUluVªs”ku xzsfM;UV½ esa ;g foijhr gksrk gS ¼lkj.kh 13-1½A 
blds ifj.kke Lo:i Na+ raf=dk nzO; ea folj.k gksrk gS vkSj K+ ,DlksIykLe ds 
ckgj folfjr gksrk gS ¼fp= 13-11½A vk;uksa ds lfØ;k ifjogu lksfM;e&iksVsf”k;e 
iEi dh lgk;rk ls gksrk gS ftlesa fd 3Na+ fHkfÙk ds ckgj igqapk;s tkrs gSa vkSj 
2K+ fHkfÙk ds vUnj vFkkZr~ raf=dk{k nzO; esa çsfjr gksrs gSaA ;g raf=dk{k fHkfÙk dh 
ckgjh lg dks ?kukRed vkos”k çnku djrk gS tcfd bldh vkUrfjd lrg 
_.kkRed :i ls vkosf”kr gks tkrh gSA foJke IykTek fHkfÙk ea fo|qrfoeokUrj dks 
foJke foHko dgrs gSaA tks yxHkx -70 mv ¼- 70 feyh oksYV½A 

,d fuf”pr lhek ds Åij raf=dk mÌhiu lksfM;e pSuYl 
dks [kksy nsrk gSA ftlls fHkfÙk ,d LFkku ij Na+ ds fy;s Lora= :i ls ikjxE; gks 
tkrh gS ftlls Na+ ds fHkfÙk ds vUnj rhoz çokg ls /kzqfo;rk mYVh gks tkrh gS ftls 
fo/kzqohdj.k dgrs gSaA IykTek fHkfÙk ds nksuksa vkSj ,d fuf”pr LFkku ij gksus okys 
fo/kzqohdj.k dks fØ;k foHko dgrs gSaA bl çdkj /khj&/khjs fo/kzqohr LFky ikl ds 
/kzqohÑr LFky dh vksj çokZfgr gksrk gS bl çdkj fØ;k foHko dk vfxze çlkj gksrk 
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gS ¼fp= 13-11½A fHkfÙk dk fo/kzqo.k lehiLFk pSuy esa m}hiu mRiUu djrk gS vkSj 
fØ;k foHko dh rjax iwjs U;wjkse ij QSy tkrh gSA 

 

Image credit: Blausen.com staff (2014). "Medical gallery of Blausen Medical 2014 

” Na-KiEi fQj ls lfØ;k gks tkrk gS vkSj Na+ dks 
fHkfÙk ds ckgj iEi dj nsrk gS vkSj K+ dks rc rd vUnj j[ks j[krk gS tc rd fd 
ewy foJke foHko mudks iqu%cgky ugha gks tkrk gSA bl çfØ;k dks iquZ/kzqohdj.k 
dgrs gSaA ,d lsdsUM ds ,d va”k le; ds vUnj K+ fHkfÙk ds ckgj folfjr gks tkrk 
gSA ftlls foJke foHko cu tkrk gS vkSj m}hiu ;k mÙkstuk ds LFky ij fHkfÙk dk 
foJke foHko iquZLFkkf;o gks tkrk gSA bl çdkj raf=dk rarq fdlh u;s m}hiu ds 
fy;s fQj ls rS;kj gks tkrk gSA  
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(Image credit: 

http://cnx.org/contents/GFy_h8cu@10.53:rZudN6XP@2/Introductionlicensed under 

the Creative Commons Attribution 4.0 International and 

https://commons.wikimedia.org/wiki/File:Figure_35_02_04.png) 
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”

fuEufyf[kr fjDr LFkkuksadks Hkfj, % 

i) foJke voLFkk okyh IykTek fHkfÙk esa fo|qr foeokUrj ------------------------------ dgrs gSa 
tks fd yxHkx ------------------------------ gksrk gSA 

ii) ,d fHkfÙk foeckUrj tc raf=dk lans”k ------------------------------ ds chp lapkj.k dh 
vuqefr nsrk gSA 

iii) IykTek fHkfÙk ds vkjikj fo/kzqohÑr LFky ij foeokUrj dks ------------------------------ 
dgrs gSaA 

iv) tc Na-K iEi iqu%lfØ;k gks tkrk gS ftlesa Na+ dks ckgj iEi fd;k tkrk 
gS vkSj K+ dks rc rd vUnj j[kk tkrk gS tc rd fd og ewy foJke foHko 
iqu% çkIr ugha gks tkrk] bl çfØ;k dks ------------------------------ dgrs gSaA 

v) lksfM;e&iksVsf”k;e iEi ifjogu esa ------------------------------Na+dks ckgj vkSj         
---------------------------------- K+ dks dksf”kdk ds vUnj djrk gSA 

vi) xsVsM pSuy dk Þ[kqyukÞ ;k ÞcUnÞ gksuk ------------------------------------- ds çfr mÙkj rFkk 
ifjorZu ------------------------------- fHkfÙk foHko esa gksrk gSA 

 

raf=dk ra= ds lkekU; d;ksZa ds dq”ky lapkyu ds fy;s U;wjkWu ds chp mi;qDr lapkj 
egÙoiw.kZ gSA vki tkurs gSa fd U;wjkWu ,d vlk/kkj.k dksf”kdk gS tks ladsr esMk dh 
ldrh gS vkSj çkIr Hkh dj ldrh gSA nks raf=dkvksa ds chp dadsrksa dk lapj.k muds 
lEidZ fcUnq ds ek/;e ls gksrk gS ftls dgrs gSaA çfl) U;wjksfQft;ksysftLV 

“  us “ cuk;k gSA U;wjksUl okLro esa tqM+s ugha gksrs gSa 
ysfdu os ,d vkrs lw{e varjky ls vyx jgrs gSa ftls flusfIV [kkap dgrs gSa tks 
yxHkx 20 usukSehVj pkSM+h gksrk gSA ,d flusIl ,d U;wjksu ds raf=dk{k nwljs U;wjkWu 
ds nqezk{; ¼MsUMªkbM+½ ds chp lEidZ dk ,d fcUnq gSA ;g bu nks U;wjkWUl ds chp 
,d jklk;fud tad”ku ds :i esa fn[kkbZ nsrk gS tks nksuksa ds chp esa lapkj laHko 
djrk gS og U;wjkWu tks raf=dk{k ds ek/;e ls lans”k çsf”kr djrk gS mls 

dgrs gSaaA vkSj tks vius MsUMªbM~l ds ek/;e ls lans”k çkIr 
djrk gS mls dgrs gSa ¼fp= 13-13½A çhflusfIVd U;wjkWUl 
jklk;fud lans”k okgdksa dks NksM+rs gSa ftudks raf=dk çs’kd ¼U;wjksVªkUlehVj½ dgrs gSaA 
tks mu ds flusfIVd osfldy ¼flusfLVd iqfVdkvksa½ esa isd gksrs gSA raf=dk;sa isf”k;ksa 
ds lkFk Hkh lapkj dj ldrh gSaA ,d U;wjkWu vkSj ,d is”kh dksf”kdk ds e/; 
flusfIVd laidZ dks raf=dkis”kh dgrs gSaA 
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bl çdkj flusfIll esa lfEefyr gSa % 

 ,d çhflusfIVd fljk ftlesa raf=dk çs’kd gksrs gSaA 

 ,d iksLVflusfIVd fljk ftlesa raf=dk çs’kdksa ds xzkgh LFky gksrs gSa vkSj 

 ,d flusfIVd [kkap ;k LFkku tks çhflusfIVd ;k iksLVflusfIVd fljksa ds chp 
gksrk gSA  

”

fiNys Hkkx esa geus i<+k fd raf=dk{k vkSj MsUMªbM~l dksf”kdk fHkfÙk esa iksVsf”k;e vkSj 
lksfM;e vk;uksa ds çokg ds mRiUu ladsrksa dks ys tkrs gSaA ;s vk;u flusfIll ds 
e/; mifLFkr xsi dks ikj ugha dj ikrs gSaA bl fy;s fo|qr vkosxksa dks jklk;fud 
lwpukvksa esa ifjofrZr gksuk iM+rk gSA og fØ;k ftlds vUrxZr lwpukvksa dk 
flusfILl ds vkjikj ys tk;k tkrk gS mls dgrs gSa ¼fp= 13-
14½A ;g ,d ,dyfn”kkRed vkSj rhoz çfØ;k gS tks ,d lsdsUM ds ,d va”k ls Hkh 
de le; esa iwjh gksrh gS rFkk raf=dk fHkfÙk ds fØ;k foHko ij Hkh fuHkZj djrh gSA 
bl çfØ;k ds fy;s raf=dk çs’kdksa dh vko”;drk gksrh gS tks flusfIVd xqfVdkvksa esa 
curs vkSj laxzfgo jgrs gSaA  

iksLVflusfIVd fØ;k foHko tks curk gSA oks rks mÙkstd gksrs gSaA ;k fujks/kkRed gks 
ldrk gSA mÙkstd foHko lksfM;e vkSj iksVsf”k;e pSuy [kksy nsrs gSaA ;g lksfM;e 
vkSj iksVf”k;e dk çokg cukrk gS ftlls vkxs fo/kzqo.k gksrk gSA ,d fujks/kkRed 
çdkj esa ;g DyksjkbM+ vkSj dqy ifjorZu gkbij iksysjkbts”ku dk dkj.k curs gSaA 
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`”

tc fØ;k foHko çhflusfIVd fljs ij igqaprk gS rks fo|q ladsr jklk;fud ladsr esa 
ifjofrZr gks tkrk gSA fØ;k foHko çhflusfIVd f>Yyh dks fo/kzqfor djrk gS ftlds 
ifj.kkeLo:i Hkh çhflusfIVd uksc esa Ca+2 esa ços”k djrk gSA vUr% dksf”kdk nzo esa 
Ca2+ dh lkUnzrk rsth ls c<+ tkrh gS rFkk raf=dk çs{kd flusfIVd [kkap esa NksM+ 
fn;s tkrs gS ¼fp= 13-15½A raf=dk çs’kd vkSj xzkgh ds la;kstu ls fØ;k foHko curk 
gS tks fd vxys U;wjkWu esa çsf’kr dj fn;k tkrk gSA os raf=dk çs{kd tks ca/ks ugha gksrs 
gSaA os flusfIVd [kkap esa fo[kaMr dj fn;s tkrs gSaA lwpuk çlkfjr gksus ds ckn 
raf=dk çs’kd xzkfg;ksa esa mUgsa okil çkIr dj fy;s tkrs gSaA ;s ;k rks çhflusfIVd 
U;wjkWu esa okil ys fy;s tkrs gSaA ;k ,Utkbe fØ;kvksa ds }kjk [kafMr dj fn;s tkrs 
gSa ftlds ifj.kke Lo:i muds Lrj esa deh vk tkrh gSA  
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”

a) uhps fn;s x;s dks’Bdksa esa ls lgh dks’Bd pqfu;s % 

i) os inkFkZ tks U;wjksUl ds chp m}hiuksa dks igqapkrs gS ¼,d flusfIll ds 
ek/;e ls mUgsa dgrs gSa ¼gkjeksu@U;wjksVªkUlehVj½A 

ii) m}hiu lkekU; :i ls Vªsoy djrs gS ¼fXy;y dksf”kdkvksa@Uw;jkWu 
dksf”kdkvksa½A 

iii) os U;wjkWu tks raf=dk{k ds ek/;e ls lans”k çsf{ko djrs gSa mls dgrs gSa 
¼çflusfIVd U;wjksu@iksLVflusfIVd U;wjkWu½A 

iv) raf=dk çs’kd lkekU;r;k ¼iqfVdk@flusfIVd [kkap½ esa laxzfgr gksrs gSaA  

v) U;wjkWu lds chp ckrphr lkekU;r; ¼flusfIll@çhflusfIVd fHkfÙk½ ds 
chp gksrh gSA 

vi) ,d lkekU; flusfIVd [kkap ¼10 nm/20 nm½ dh gksrh gSA  
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b) fuEufyf[kr dks ifjHkkf’kr djsa % 

i) flusIl 

ii) flusfIVd VªkUleh”ku 

 

raf=dk çs’kd os jlk;u lans”kd gS tks raf=dk ra= ds lkekU; dk;Z ç.kkyh ds fy;s 
vko”;d gSaaA ;s fof”k’Vrk fy;s gksrs gSa blfy;s fof”k’v raf=dk xzkgh ls gh tqM+rs gSA 
budh ijLij vUr% fØ;k raf=dk ra= ds fofHkUu dk;ksZa dh lEiUu djrh gSaA bl 
çdkj ;s U;wjkWUl ds chp vkSj U;wjkWu isf”k;ksa rd lans”k lapj.k ds fy;s egÙoiw.kZ v.kq 
gSaA  

U;wjksVªkUlehVj lkekU;r;k NksVs vehuksa vEy isIVkbM~l vkSj U;wjksisIVkbM~l gksrs gSaA 
budk raf=dk dksf”kdk esa la”ys’k.k gksrk gS vkSj NksVh&NksVh flusfIVd iqfêdkvksa esa 
laxzg.k gksrk gSaA oSKkfudksa us cM+h lajo.k esa mu v.kqvksa dk irk yxk fy;k gS tks 
raf=dk çs’kd dk dk;Z djrs gSaA buesa ls vf/kdka”k xzkgh fof”k’Vrk fy;s gksrs gS tks 
iksLV fluksfIVd ra=dh; xfrfof/k;ksa dks c<+k vkSj ?kVk ldrs gSaA  

blfy;s bUgsa ÞU;wjkseksM~;w ysVjÞ Hkh dgrs gSaA raf=dk çs’k.k dk;Z esa vkiuksa dh Hkh 
vko”;drk gksrh gSA dqn U;wjkseksM~;wysVj raf=dk fØ;k “khy isIVkbM gksrs gS vkSj 
lØh; AMP ¼lkbfDyd AMP½ tSls f}rh;d lans”kdksa ¼lsdsUMªh eSlsatj½ ds ek/;e ls 
dk;Z djrs gSaA 

lcls vf/kd v/;;u fd; x;s raf=dk çs’kdksa esa lfEefyr gS ,flVkby dksyhu 
¼Ach½] ukWj ,ihusÝhu] Mksikehu] lsjksVksfuu vkSj XywVkesVA lkj.kh 13-2 esa dqN 
egÙoiw.kZ raf=dk çs’kdksa xzkgh;ksa vkSj lEcf/kr vk;uksa dks la{ksi esa n”kkZ;k x;k gSaA  

,lhVk bydksyhu ¼Ach½ ,lhVkby dks,Utkbe , vkSj dksyhu ls la”ysf’kr ,d NksVk 
raf=dk çs’kd gSaA Ach] vuqdEih vkSj ijkuqdEih raf=dkvksa ds raf=dk is”kh vkSj i”p 
xqfPNdkvksa ds fljs ij dk;Z djrk gS Ach] ,flVkby dksyhu ,LVjst ,Utkbe }kjk 
fo[kaf.Mr ¼MhxzsM½ dj fn;k tkrk gS tks fd flusfIVd [kkap esa cgqrk;r esa ik;k 
tkrk gSA ;g u’V djus dh çfØ;k rsth ls gksrk gS ftlls fd Lora= Ach iqu%çkIr 
fd;k tk lds ftlls dh mÌhiuksa dk lapkyu raf=dk esa fcuk :dkoV ls py ldsA 
dsUnzh; raf=dk ra= esa ;g lkekU;r;k bUVjU;wjkWu ds e/; ik;s tkrs gSaA efLr’d esa 
vusdks dksyhuftZd iFk ik;s tkrs gS] ¼ftuesa çR;sd dk ,d fof”k’V dk;Z gksrk gS] 
tSls /;ku] Le`fr vkSj çsj.kkA bu ekxksZa ds iru ;k deh ds dkj.k vYtkbej jksx gks 
tkrk gSA 

 ukWj ,ihuksÝhu fQukby ,usyhu ;k Vk;jksflu ls la”ysf’kr ,d eksuks,ehu gSA 
bldh vuqdEik raf=dk ra= dks vko”;drk gksrh gS] ftlls dh ;g raf=dk 
ra= jDrpki] ân; xfr] ;Ñr dk;Z] vkSj dbZ vU; dk;ksZa dk fu;a=.k djrk 
gSA  
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 Mksikebu efLr’d ds dbZ dk;ksZa esa lfEefyr gSA ftuesa çeq[k gS] çsjd fu;a=.k] 
çLÑr l̀gxhdj.k vkSj çsj.kk lfEefyr gSaA Mksikehu dh deh ls ikfdZulu 
jksx gks ldrk gSA 

 xkek ,ehuksC;wVfjd vEy ¼GABA½ ,d raf=dk çR;sd gS tks ,d 
çHkkoh@”kfDr”kkyh fujks/kkRed fØ;k dj ldrk gSaA 

 fljsVksuhu ¼5&gkbMªksDlh fVªIVkekbu ;k 5th½ uhan] Lej.k] Hkw[k] euksn”kk vkSj 
vU; dbZ dk;ksZa esa egÙoiwZ.k Hkwfedk fuHkkrk gSA 

 XywVkesV dsfUnz; raf=dk ra= esa ,d mÙkstd çs’kd dk dk;Z djrk gSaA  

 fgLVkehu lkekU; mikip;] rkieku fu;a=.k ds fy;s vko”;d raf=dk çs’kd gS 
tks “kjhj ds dbZ vU; dk;ksZa ds lkFk uhna&tkxus ds pØ dks fu;af=r djrk 
gSaA 

,lhVkby dksyhu ,lhVkby dksyhu xzkgh 
¼ykbxsUM xsjsM pSuy½ 

Na+ 

ukj ,ihusÝhu  ,MªhuksfjlsIVj Ca++ 

lsjksVksuhu 5-HT, G çksVhu iqyky 
xzkgh 

Na+o K+ 

xkek ,ehuks C;wVkbfyd 
vEy ¼GABA½ 

GABA o GABAc 
¼ykbxsaM xsjsM vk;u 
pSuy½ 

Cl-o K+ 

fgLVkehu  fgLVkehu xzkgh ¼H1 H2½ 
G çkshu ;qXer xzkgh 

- 

XywVkesj XywVkesj xzkgh ¼ykbxsUM 
xksVsM pSuy½ 

Ca++o Na+ 

vc rd vki lh[k pqds gSa % 

 raf=dk ra= fdlh Hkh tho dk fu;a=.k dsUnz gksrk gS tks fd vkl ikl ds 
okrkoj.k dh laosnh tkudkjh çkIr djrk gS lalkfnr djrk gS vkSj fu;fU=r 
djrk gS rFkk “kjhj ds lehdk;ksZa tSls “olu] rkiØe ekiu uhank] çtuu vkSj 
cksyus vkfn dk fu;a=.k djrk gSA  



 

 

312 

 dsUnzh; raf=dk ra= ¼CNS½ vkSj ijh/kh; raf=dk ra= ¼PNS½ feydj raf=dk 
ra= dk fuekZ.k djrs gSaA efLr’d vkSj es: jTtw CNS ds eq[; ?kVd gSa] 
efLr’d raf=dk ra= dk eq[; dsUnzh; vax gS] tks “kjhj ds lHkh dk;ksZa dks 
fu;af=r djrk gS tcfd PNS] raf=dkvksa ¼diky raf=dk;sa] es: raf=dk;sa vkSj 
xqfPNdkvksa½ dk usVodZ gSA tks “kjhj dh “ks’k dksf”kdkvksa ls tqM+rk gS vkSj 
efLr’d ls çkIr ladsrksa dks “kjhj ds fofHkUu Hkkxksa dks çsf’kr djrk gS vkSj çkIr 
djrk gSA 

 CNS fopkj lh[kus vkSj Le`fr lfgr lHkh ekufld xfrfof/k;ksa dk dsUnz gSA 
efLr’d l[r diky vfLFk;ksa vkSj çefLr’d es: nzo lqjf[kr jgrk gSA  

 çefLr’d nk;sa vkSj ck;sa xksyk/kZ esa yEcor foHkkftr gksrk gS tks fd 
egkla;kstd fiaM ¼dksjil dSykle½ }kjk tqM+s jgrs gSaA çefLr’d oYdqV [kjcksa 
¼fofy;Ul½ raf=dk dksf”kdkvksa vkSj fXy;y dksf”kdkvksa dk cuk gksrk gS vkSj 
pkj ikfy;ksa esa foHkkftr gksrk gS % vxzyykV ikfyd ¼ÝksVy½ ¼tks lkspus 
le>us] fu;kstu vkSj cksyus ds fy;s mÙkjnk;h gksrk gS½( fHkfÙk; ikfy 
¼isjkbVy½ ¼dkf;d laonsh lwpuk dk fu;a=.k½( vuqdiky ikfy ¼vkDlhihVy] 
nf̀’V fu;a=.k½( vkSj VsEiksjy ¼Hkk’kk vkSj lquus dk fu;a=.k½A 

 vuq efLr’d Jo.k ra= }kjk ,fd=r lwpuk;sa xzg.k djds mudk lekdyu 
djrk gS vkSj lrqyu cukrk gSA eSM~;wyk esa dsUnz gksrs gSa tks “olu] 
dkfMZosLdqyj fjQysDlsl ¼â}kfgdk çfroZr½ iFkksa ¼Qkbcj VªsD½ ds cus gksrs gSa 
tks fd efLr’d ds fofHkUu Hkkxksa dks vkil esa tksM+rs gSaA 

 efLr’d esa U;wjkWUl dh dksf”kdk dk; lrg ij fLFkr gksrh gS ;k ikbZ tkrh gS 
¼xzSeSVj½ vkSj raf=dk dsUnzh; Hkkx ¼OgkbV eSVj½ esa mifLFkr gksrs gSaA es: jTtq 
esa bdlk foijhr Øe gksrk gSA 

 es: jTtq pkyd ekxZ cukrh gS ------------------ vkSj çfrorhZ dsUnz dh rjg dk;Z 
djrh gS] laosnh vkosx es: jTtq ds vkjksgh iFkksa esa m/oZiFk esa efLr’d dh vksj 
pyrs gSaA es: jTtq okLro esa CNS vkSj “kjhj ds vU; Hkkxksa ds chp ,d dM+h 
dk dk;Z djrh gSA 

 çefLr’d es: nzo ¼CSF½ ,d nzo gksrk gS tksfd efLr’d esa nzo :i esa ik;k 
tkrk gSA >Vdksa ls j{kk ds lkFk&lkfk ;g efLr’d esa leLFkkiu cuk;s j[kus] 
iks’k.k çnku djus vkSj vif”k’V inkFkksZa dks ckgj fudkyus esa egÙoiw.kZ Hkwfedk 
fuHkkrs gSaA jDr&efLr’d vojks/k raf=dk Årdksa dks jDr ls vyx djrk gS 
tcfd jDr CSF vojks/k dks jDr ls vyx djrk gSA 

 raf=dk ra= raf=dk vkSj fXy;y dksf”kdkvksa dk cuk gksrk gSA raf=dk dksf”kdk 
raf=dk ra= ,d jpukRed vkSj dk;fRed bdkbZ gSA efLr’d esa yxHkx 14&16 
fcfy;u raf=dk dksf”kdk;sa ikbZ tkrh gSaA  

 U;wjkWUl fof”k’V vkSj fo|qr :i ls lfØ; dksf”kdk;sa gksrh gSa tks fo|qr ds lkFk 
jklk;fud ladsrksa dks Hkh lapkfjr djrh gSaA vf/kdka”k raf=dkvksa esa MsUMªkbM 
vkSj raf=dk{k gksrs gSa] MsUMªkbM raf=dk ds dksf”kdk dk; ls mRiUu gksus okyh 
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“kkf[kr lajpuk;sa gSa tks fd ladsr çkIr djus esa l{ke gksrh gSa tc fd 
raf=dk{k ,dy yEch jpuk gS tks vU; raf=dkvksa vkSj isf”k;ksa dks ladsr çsf{kr 
djrh gSA 

 fXy;k ,d uku U;wjkWUl dksf”kdk gS tks raf=dk Årdksa dks lgk;rk vkSj 
fLFkjhdj.k çnku djrh gS vkSj efLr’d dks iks’k.k çnku djrh gSA 

 flusIl U;wjkWu dksf”kdkvksa ds chp ,d jklk;fudlfU/k gSA flusfIVd [kkap 
¼Dys¶V½ nks U;wjkWUl cs chp vR;Ur lw{e LFkku gS tks çhflusfIVd raf=dk 
dksf”kdk ds raf=dkvksa ls iksLV fuusfIVd raf=dk dksf”kdk ds MsUMªksu ls tqM+k 
gksrk gS vkSj raf=dk çs{kd ds çokl dh vuqefr nsrk gSA 

 U;wjWu dksf”kdkvksa fof”k’V bdkbZ gksrh gS ftuesa fHkfÙk foHko ik;k tkrk gSA 
ladsr çlkj.k ds fy;s fØ;k”khy fHkfÙk foHko dh vko”;drk gksrh gS] fHkfÙk 
foHko vkiuksa dh xfr dks fVªxj ;k çkjaHk gksusdk ladsr nsrk gS ftlds i”pkr~ 
raf=dk çs’kdksa dh fudyus dh “kq:okr gksrh gSa tks fd flusfIVd f>Yyh ds 
vkjikj folfjr gksdj iksLV flusfIVd f>Yyh ds xzkgh ls cU/k tkrs gSa rFkk 
vkosx çlkj.k vkxs rd pyrk jgrk gSA 

 raf=dk dksf”kdk;sa fofHkUu raf=dk çs’kdksa dk lew) L=ksr gS tks raf=dk ra= ds 
leqfpr dk;Z ds fy;s vko”;d gSA ;g fdUgh nks U;wjkWUl ds e/; fLFkr 
fluksfIll ds lapkj ds fy;s egÙoiw.kZ gksrs gSaA  

1. raf=dk ra= ds lajpukRed laxBu dk o.kZuA 

2. CNS vkSj PNS ds chp vUrj crkb;sA 

3. çefLr’d] es: jTtq vkSj vkUrj vxz efLr’d ¼Mk;uflQsyku½ ds dk;ksZa dks 
lwfpc) dhft;sA 

4. jDr&efLr’d vojks/k vkSj CSF vojks/k dh rqyuk djsA 

5. fHkfÙk foHko D;k gS\ raf=dk vkosx ds le; f>Yyh foHko ds pj.kksa dks 
le>kb;sA 

6. raf=dk lapkj esa flusIl dh Hkwfedk crkb;sA 

7. mfpr fp= }kjk le>kb;s] U;wjkWUl fdl çdkj flusIl ds ek/;e ls lapkj 
djrs gSA 

8. raf=dk çs{kd D;k gS\ fdlh nks raf=dk çs{dksa ds dk;Z crkb;sA 

9. fuEufyf[kr fp=ksa dks ukekafdradhft;asA 
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(a) 

b) 

 

”

1. i½  efLr’dkoj.k 

 ii½  dsUMhe raf=dk ra= 

 iii½  efLr’d LrEHk 

 iv½  esM;wyk vkscyksxsjk  

 v½  raf=dk vkSj Xyh;y dksf”kdk 

 vi½  vuqefLr’d 

 vii½ vxzyykiV] fHkfr;] vuqdiky] o VsEiksjy ikfy 

 viii½ gkbiksFksysel 



 

 

315 

 

 ix½ Lok;r ,ao dksf;d 

 x½ 100 fcfy;Ul 

2. i½ çefLr’d es: nzo 

 ii½  efLr’dkoj.k ds e/; LFkku ,oa dbZ vUrj lapfjr çefLr’d fuy;ks ds 
e/; LFkkuA 

 iii½  dsf”kdk dh vUr% Lrjh; dksf”kdk nhokj] vk/kkjhfHkfÙ] vkSj rkjk dks 
f”kdk;sa ¼,LVªkslkbV~l½ 

 iv½  dksjksbM+ midyk dksf”kdk;sa] vk/kkjh fHkfÙk vkSj vUr% Lrjh; dksf”k;sa 

 v½  jDr&çefLr’d es: nzo vojks/k  

 vi½  efLr’d Ård jDr ls ysfdu çefLr’d es: nzo jDr lsA 

3. i½ raf=dk dksf”kdk 

 ii½ dksf”kdk dk;] MsUMªkbV~l ,oa raf=dk 

 iii½ fXy;y dksf”kdk;sa  

 iv½ MsUMªkbV~l 

 v½ MsUMªkbV~l o raf=dk{k 

 vi½ dsUnzd o dksf”dk vaxd 

 vii½ fXy;y dksf”kdk 

 viii½ ,d raf=dk{k  

4. i½  foJke foHko -70 mV 

 ii½  dksf”kdk ds vUnj vkSj ckgj 

 iii½  fØ;k”khy foHko 

 iv½  fo/kzqfodj.k 

 v½  3 Na+ ckgj 2 K+ds fy;s dksf”kdk ds vUnj  

 vi½ raf=dk çs’kd ;k ifjofrZr ------------ fHkfÙk foHko esaA 

5. a) i½ raf=dk çs’kd(     ii½ raf=dk dksf”kdk(     iii½ çhflusfIVd U;wjkWu(       
iv½ iqfêdk;sa(      v½ flusQl(     vi½ 20 nm 
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 b½ i½ flusIl nks raf=dkvksa ds chp lEidZ {ks= gS tks ladsrksa dk lapj.k 
raf=dk çs’kdksa ds ek/;e ls djrk gSA 

  ii½ flusfIVd lapj.k og fØ;k gS ftlds }kjk fdlh flusIl ds 
vkjikj lwpuk,a çsf{kr dh tkrh gSA  

”

1. Hkkx 13-3 dks nsf[k,A   

2. Hkkx 13-2 dks nsf[k,A   

3. miHkkx 13-2-1 dks nsf[k,A   

4. Hkkx 13-3 dks nsf[k,A   

5. Hkkx 13-5 dks nsf[k,A   

6. Hkkx 13-6 dks nsf[k,A   

7. miHkkx 13-6-1 dks nsf[k,A   

8. Hkkx 13-8 dks nsf[k,A   

9. fp= 13-4 o fp= 13-10 dk dks nsf[k,A   

 

 

 

 

 

 

 

 

 

 

 

 


