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çfrj{kk foKkuçfrj{kk foKkuçfrj{kk foKkuçfrj{kk foKku    % % % %     
ç;ksx”kkykç;ksx”kkykç;ksx”kkykç;ksx”kkyk    

    
 
 

vH;klksa dh lwphvH;klksa dh lwphvH;klksa dh lwphvH;klksa dh lwph        

1111----     LykbMksa@fp=ksa ds ek/;e ls Fkkbel] Iyhgk vkSj ylhdk ioZ dk LykbMksa@fp=ksa ds ek/;e ls Fkkbel] Iyhgk vkSj ylhdk ioZ dk LykbMksa@fp=ksa ds ek/;e ls Fkkbel] Iyhgk vkSj ylhdk ioZ dk LykbMksa@fp=ksa ds ek/;e ls Fkkbel] Iyhgk vkSj ylhdk ioZ dk 
Årdh; Årdh; Årdh; Årdh; v/;;uv/;;uv/;;uv/;;u    

7777    

2222----     foHksfnr Y;wdkslkbV x.kuk ¼foHksfnr Y;wdkslkbV x.kuk ¼foHksfnr Y;wdkslkbV x.kuk ¼foHksfnr Y;wdkslkbV x.kuk ¼DLC½ dk v/;;u djus ds fy, ½ dk v/;;u djus ds fy, ½ dk v/;;u djus ds fy, ½ dk v/;;u djus ds fy, 
vfHkjaftr #f/kj fQYe dh fufeZfrvfHkjaftr #f/kj fQYe dh fufeZfrvfHkjaftr #f/kj fQYe dh fufeZfrvfHkjaftr #f/kj fQYe dh fufeZfr    

11116666    

3333----     vkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/k    22225555    

4444----     ABO    jDr lewg fu/kkZj.kjDr lewg fu/kkZj.kjDr lewg fu/kkZj.kjDr lewg fu/kkZj.k    33333333    

5555----     QkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk QkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk QkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk QkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk 
x.kuk vkSj thou x.kuk vkSj thou x.kuk vkSj thou x.kuk vkSj thou {kerk dk ijh{k.k{kerk dk ijh{k.k{kerk dk ijh{k.k{kerk dk ijh{k.k    

33338888    

6666----     ,atk,atk,atk,atkbe lgyXu çfrj{kk “kks’kd vkekiube lgyXu çfrj{kk “kks’kd vkekiube lgyXu çfrj{kk “kks’kd vkekiube lgyXu çfrj{kk “kks’kd vkekiu    ¼¼¼¼ELISA½½½½    44446666    

7777----     çfrj{kh oS|qrd.k lapyu dk çn”kZuçfrj{kh oS|qrd.k lapyu dk çn”kZuçfrj{kh oS|qrd.k lapyu dk çn”kZuçfrj{kh oS|qrd.k lapyu dk çn”kZu    55555555    

8888----     fcUnq ,ykbt+k ¼fcUnq ,ykbt+k ¼fcUnq ,ykbt+k ¼fcUnq ,ykbt+k ¼DOT-ELISA½½½½    60606060    
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çfrj{kk foKkuçfrj{kk foKkuçfrj{kk foKkuçfrj{kk foKku% ç;ksx”kkyk% ç;ksx”kkyk% ç;ksx”kkyk% ç;ksx”kkyk    

;g ç;ksx”kkyk ikB~;Øe çfrj{kk foKku ds lS)kafrd ikB~;Øe tks 4 ØsfMr dk gS] ij vk/kkfjr gSaA 
;g dk;ZØe 2 ØsfMV dk gSA 

bl ikB~;Øe dk lexz mÌs”; tho foKku ds Nk=ksa dks ç;ksx ds ek/;e ls çfrj{kk foKku lacaf/kr 
ç”uksa dks gy djus dk vuqHko nsuk gSA 

çfrj{kk ç;ksx”kkyk ikB~;Øe Nk=ksa dks çeq[k fo’k; fof”k’V rduhdksa tSls vkWDVjyksuh dh nksgjh& 
çfrj{kk folj.k fof/k ¼Ouchterlony’s Double Immune Diffusion Method½ ls voxr djk,xkA 
lqpk: :i ls vfHkdfYir fd, x, ç;ksx”kkykRed ç;ksx tks ç;ksfxd vfHkdYiuk] MsVk fo”ys’k.k] 
vkSj foKku fof”k’V lapkj dks fo|kfFkZ;ksa esa “kkfey djrk gS] ikB~;Øe lkezxh dks lqn<̀+ djrk gS] 
rFkk Nk=ksa esa oSKkfud i)fr ds çfr ljkguk mRiUu djrk gS vkSj lalwpuk dh ;ksX;rk dks csgrj 
cukrk gSA 

dbZ fuekZrkvksa }kjk fdVksa dk mReknu fd;k tk jgk gS tks fo”ks’k :i ls “kSf{kd mi;ksx ds fy, 
cukbZ tk jgh gSA bl ç;ksx”kkyk ikB~;Øe esa fdVksa dk mi;ksx ,ykbt+k ¼ELISA½ vkSj osLVZu CykWV 
¼Western Blot½ ds vH;klksa esa fd;k tk,xkA 

orZeku ç;ksx”kkyk ikB~;Øe dks fdV ds mi;ksx] çk;ksfxd vuqHko] çek.khdj.k vkSj LykbMksa ds 
v/;;u ds vk/kkj ij 8 ç;ksxksa esa foHkkftr fd;k x;k gSA 

ç;ksx 1 esa vki çkFkfed vkSj f}rh;d fyEQksbM ¼Lymphoid½ vax tSls Fkkbel] Iyhgk vkSj ylhdk 
ioZ dk Årdh; v/;;u djsxsaA 

ç;ksx 2 esa vki jDr vkysi dh LykbM cuk,axs vkSj fofHkUu çdV dh “osr jDr dksf”kdkvksa tSls 
bvksfluksfQy] cslksfQy vkSj U;wVªksfQy dk voyksdu djsaxsA tSy ds vkj ikj çfrtu vkSj çfrj{kk 
ds chp ijLij fØ;k }kjk folj.k dks çfrj{kkfolj.k dgk tkrk gSA 

vki vkWDVjyksuh ds nksgjh folj.k fof/k }kjk fofHkUu çdkj ds çfrj{kh ds lkFk ,d çfrtu dh 
çfrfØ;k ds Lo:i dks rS;kj djsaxs vkSj mudk fujh{k.k djsaxsA tc yky jDr dksf”kdkvksa esa ,d ;k 
nks çfrtu leku çfrj{kh ds laEidZ esa vkrs gS rks os ijLij fØ;k dj ln`”; lewgu cukrs gSA 
ç;ksx 4 esa vki :f/kj ABO oxZ dk fu/kkZj.k djus ds fy, LykbM cuk,axsA 

ç;ksxkFkhZ ik¡posa ç;ksx esa fuyacu esa ekStwn thou{ke dksf”kdkvksa dks ylhdkHk Årdks }kjk rS;kj 
djsaxsA ;g vkidks e`r vkSj thfor dksf”kdkvksa esa varj djus esa Hkh l{ke djsxkA Nk=ksa dks ç;ksx 6 
esa gkWeksZu] isIVkbM] çksVhu vkSj çfrtu dk irk yxkus vkSj çekihdj.k djus ds fy, ,ykbt+k 
rduhd dks çnf”kZr fd;k tk,xkA  

ç;ksx 7 esa vki dks çksVhu vkSj çfrj{kh ds feJ.k dks i`Fkd djus vkSj mudh fo”ks’krkvksa ds fp=.k 
dks çfrj{kk oSn;qr d.k lapyu ¼Immuno Electro Phoresis½ }kjk çnf”kZr fd;k tk,xkA  

ç;ksx 8 esa vki fcanq ¼DOT½ ,ykbt+k fdV dk mi;ksx dj çfrn”kZ esa mifLFkr çfrtu dk irk 
yxk,¡xsA 

vkidks ;g ijke”kZ fn;k tkrk gS fd vki çR;sd fl)kar dks vPNh rjg ls le>s D;ksafd blls 
vkidks ç;ksx”kkyk esa dke djus esa vklkuh gksxh] vkidh #fp tkx`r gksxh vkSj vH;kl djus esa 
çksRlkgu feysxkA vki ç;ksx”kkyk esa dke djrs gq, lko/kku jgsa] blfy, gj vH;kl ds lkFk nh gqbZ 
lko/kkfu;k¡ cjfr,A 3 



 

ba-xka-jk-eq-fo- ds vU; lHkh ç;ksx”kkyk ikB~;Øeksa dh Hkkafr ;g ikB~;Øe Hkh ,d xgu vkoklh; 
vH;kl gS ftls iwjk djus esa ,d lIrkg yxsxkA çfr fnu pkj&pkj ?kaVs ds nks ç;ksx”kkyk l= gksaxsA 
bl çdkj dqy 14 l= cusaxsA igyk l= ifjp;kRed gksxk rFkk “ks’k 2 ls ysdj 12 osa rd ds l= 
ikB~;Øe esa fn, x, vH;klksa ij vk/kkfjr gksaxsA ç;ksx”kkyk vH;klksa dh dk;Z&;kstuk vkidks l= esa 
gh ns nh tk,xhA l= 1 ls 12 “kSf{kd ijke”kZnkrk ds funsZ”ku esa fd, tkus okys vH;kl gksaxsA 
çR;sd l= esa vki rhu ?kaVksa esa vH;kl djsaxs rFkk “ks’k ,d ?kaVk viuh ç;ksx”kkyk uksV&cqd dks iwjk 
djus ds fy, gksxkA vafre nks l= ;kuh 13 vkSj 14 vfunsZf”kr l= gksaxs ftuesa l=kar ijh{kk gksxhA  

tSlk fd vkidks ekywe gh gksxk ç;ksx”kkyk fuf”pr le; ds fy, gh miyC/k gksrh gS] vr% t+:jh gS 
fd vki ls dksbZ Hkh ç;ksx”kkyk l= NwV u tk,A 

vkids dk;Z dk çfrfnu ewY;kadu fd;k tk,xk vkSj vafre fnu vkidh l=kar ijh{kk yh tk,xhA 
bl ijh{kk esa vkidks mÙkh.kZ gksuk vfuok;Z gksxkA 

v/;;u funsZf”kdk v/;;u funsZf”kdk v/;;u funsZf”kdk v/;;u funsZf”kdk     

1- ç;ksx”kkyk esa vH;kl “kq: djus ds iwoZ] vki çfrj{kk foKku ds lS)kafrd ?kVdksa dk BZYET-

141 esa vPNh rjg ls v/;;u dj yhft,A 

2- vH;kl vkjEHk djus ls igys vki dks ç;ksx”kkyk iqfLrdk dks vo”; i<+uk pkfg, vkSj 
egÙoiw.kZ pj.kksa ij fu”kku yxk nsus pkfg,A 

3- ç;ksx”kkyk esa vius lkFk viuh ç;ksx”kkyk&iqfLrdk vkSj ,d fjdkMZ&cqd dks ys tkuk u Hkwys 
rkfd vkius tks dqN ns[kk vkSj fd;k mls mlesa uksV fd;k tk ldsA 

LykbMksa dk v/;;uLykbMksa dk v/;;uLykbMksa dk v/;;uLykbMksa dk v/;;u    

1- lw{en”khZ ds uhps LFkk;h LykbMksa dk v/;;u djrs le; igys mls fuEu vko/kZu ¼Þyks&ikojß½ 
esa Q+ksdl djsa vkSj tc vki fdlh lajpuk fo”ks’k dks ftldk vki v/;;u djuk pkgrs gSa] 
Q+ksdl dj pqdsa gks] mlds ckn gh mls mPp vko/kZu ¼Þgkb&ikojß½ esa cnysaA “kq: esa ;k tc 
Hkh vkidks LykbM Q+ksdl djus esa dfBukbZ gks rks vius ijke”kZnkrk ls lgk;rk ekaxus esa 
ladksp u djsaA 

2- vkjs[k dks LykbM ls gh ns[kdj cukb,A foLrr̀ lajpuk rFkk ukekadu ds fy, viuh 
ç;ksx”kkyk iqfLrdk ls lgk;rk vo”; ys ldrs gSaA 

3- tc Hkh fdlh lEiw.kZ çk.kh dk ekÅ.V fn;k x;k gks rks mldk oxhZdj.k vo”; fy[ksaA 

mÌs”;mÌs”;mÌs”;mÌs”;    

bl ikB~;Øe dks iwjk djs ds ckn vki bl ;ksX; gks tk,axs fd % 

• ylhdkHk vaxks tSls Fkkbel] Iyhgk vkSj ylhdk ioZ esa fofHkUu dksf'kdkvksa ds laxBu vkSj 
vkSfrdh ¼histology½ dk o.kZu dj ldsa( 

• Fkkbel] Iyhgk vkSj ylhdk ioZ esa çfrj{kk dksf'kdkvksa ds dk;kZRed vU;ksU;fØ;k dh ljkguk 
dj ldsa( 

• bu ylhdkHk vaxksa esa gksus okyh çfrj{kk dk;ks± ls lacafèkr dksf'kdh; çfØ;kvksa dh igpku dj 
ldsa( 4 



 
 

• #fèkj vkysi rS;kj dj ldsa( 

• fofHkUu çdkj ds WBCs vFkkZr bvksfluksfQy ¼bvksflujkxh½] cslksfQy ¼{kkjdjkxh½] U;wVªksfQy 
¼mnklhujath½] fyEQkslkbV~l ¼ylhdk.kq½ vkSj eksukslkbV~l ¼,ddsaædk.kq½ dh tkap dj ldsa( 

• fofHkUu çdkj ds WBCs dh lajpuk vkSj dk;Z ij ppkZ dj ldsa( 

• fdlh çfrtu ds lkFk fofHkUu çfrjf{k;ksa dh vfHkfØ;k çfr:i dk o.kZu dj ldsa( 

• v‚DVjyksuh nksgjh çfrj{kk&folj.k fofèk }kjk çfrtu&çfrj{kh vo{ksi.k dk fuèkkZj.k dj 
ldsaA(    

• jDr oxZ fu/kkZj.k ds fy, LykbM cuk ldsa( 

• lewgu vfHkfØ;k ds fl)kar dk o.kZu dj ldsa( 

• ylhdkHk vaxksa ls dksf'kdk fuyacu rS;kj dj ldsa( 

• thfor dksf'kdkvksa vkSj e`r dksf'kdkvksa esa foHksnu dj ldsa( 

• ,ykbt+k ds fl)kar vkSj çfrj{kk&çek.khdj.k rduhd dk o.kZu dj ldsa( 

• isIVkbM] çksVhu] çfrj{kh vkSj gkWeksZu dk irk yxk ldsa vkSj ek=k fuèkkZfjr dj ldsa( 

• çksVhu@çfrtu ds feJ.k dks vyx dj ldsa vkSj mlds vfHky{k.ku dj ldsa(  

• çfrtu&çfrj{kh vU;ksU;fØ;kvksa dh fof'k"Vrk dk o.kZu dj ldsa( 

• Çcnq ,ykbt+k fdV dk mi;ksx dj ldsa( vkSj 

• fcanq ,ykbt+k rduhd ds fl)kar dk fooj.k ns ldsaA 
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vvvvH;klH;klH;klH;kl    1 1 1 1                             LykbMksa@fp=ksa ds ek/;e ls FkkbLykbMksa@fp=ksa ds ek/;e ls FkkbLykbMksa@fp=ksa ds ek/;e ls FkkbLykbMksa@fp=ksa ds ek/;e ls Fkkbel] Iyhgk vkSj ylhdk ioZ dk Årel] Iyhgk vkSj ylhdk ioZ dk Årel] Iyhgk vkSj ylhdk ioZ dk Årel] Iyhgk vkSj ylhdk ioZ dk Årdhdhdhdh; v/;;u; v/;;u; v/;;u; v/;;u 
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vH;kl    1 

LykbMLykbMLykbMLykbMksaksaksaksa@@@@fp=ksafp=ksafp=ksafp=ksa    ds ekè;e ls ds ekè;e ls ds ekè;e ls ds ekè;e ls 
Fkkbel] Iyhgk vkSj Fkkbel] Iyhgk vkSj Fkkbel] Iyhgk vkSj Fkkbel] Iyhgk vkSj ylhdkylhdkylhdkylhdk    ioZioZioZioZ    dkdkdkdk    

Årdh; Årdh; Årdh; Årdh; vè;;uvè;;uvè;;uvè;;u 

:ijs[kk :ijs[kk :ijs[kk :ijs[kk     

1-1   çLrkouk 

      mís'; 

1-2   vko';d lkexzh 

1-3   Fkkbel 

1-4   Iyhgk 

1-5   ylhdk ioZ 

1-6   var esa dqN ç”u 

1111----1   1   1   1   çLrkoukçLrkoukçLrkoukçLrkouk 

gekjk çfrj{kk ra= dksf'kdkvksa] Årdksa vkSj vaxksa dk ,d tfVy tky gS] tks 'kjhj 
dks laØe.k vkSj chekfj;ksa ls yM+us esa lgk;rk djrk gSA bu vaxksa dks çkFkfedçkFkfedçkFkfedçkFkfed vkSj 
f}rh;df}rh;df}rh;df}rh;d ylhdkHk vaxksa esa foHkkftr fd;k tk ldrk gSA çkFkfed ylhdkHk vax] 
ylhdk.kqvksa ds fodkl vkSj ifjiDork ds LFkku gSaA nks çeq[k çkFkfed ylhdkHk vax] 
vfLFk eTtk vkSj Fkkbel gSaA f}rh;d ylhdkHk vax ,sls LFky gksrs gSa tgka çfrtu 
ylhdk.kqvksa ds fy, çx`ghr gks tkrs gSa] rkfd bu çx`ghr çfrtuks ds lkFk çHkkoh 
<ax ls vU;ksU;fØ;k dj ldsa vkSj çfrj{kk vuqfØ;k mRiUu dj ldsaA bu vaxksa esa 
ylhdk ioZ] Iyhgk] vkSj fofHkUu 'ys"eh;'ys"eh;'ys"eh;'ys"eh; lEcafèkr ylhdkHk Ård ¼MALT, Mucosal 

associated lymphoid tissue½ 'kkfey gSa % jä okfgdk,¡ vkSj ylhdk ra= tks bu 
vaxksa dks vkil esa tksM+rs gSa ftlls ;g ,d iw.kZ ra= ds :i esa dk;Z dj ldsA  

mís';mís';mís';mís';    

bl vH;kl ds var esa] vki bl ;ksX; gks tk,xsa fd % 

 ylhdkHk vaxks tSls Fkkbel] Iyhgk vkSj ylhdk ioZ esa fofHkUu dksf'kdkvksa ds 
laxBu vkSj vkSfrdh ¼histology½ dk o.kZu dj ldsa( 

 Fkkbel] Iyhgk vkSj ylhdk ioZ esa çfrj{kk dksf'kdkvksa ds dk;kZRed 
vU;ksU;fØ;k dh ljkguk dj ldsa( vkSj 

 bu ylhdkHk vaxksa esa gksus okyh çfrj{kk dk;ks± ls lacafèkr dksf'kdh; çfØ;kvksa 
dh igpku dj ldsaA 
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1111----2222            vvvvko';d ko';d ko';d ko';d lkexzhlkexzhlkexzhlkexzh  

•  la;qä lw{en'khZA 

•  Fkkbel] Iyhgk vkSj ylhdk ioksZa dh rS;kj Årdh; LykbMsa@fp=A 

1111----3333            FkkbelFkkbelFkkbelFkkbel  

Fkkbel ,d piVk] f}ikfyd vax gS] tks ân; ds Bhd Åij fLFkr gksrk gSA Fkkbel 
,d lEiqfVr çkFkfed ylhdkHk vax gS] tgka T dksf'kdk dk fodkl vkSj ifjiô~ou 
gksrk gSA ;g nks ikfy;ks ls cuk gksrk gS tks ,d bLFkel fd lgk;rk ls tqM+h jgrh 
gSaA Fkkbel Årdh; :i ls ikfydkvksa esa foHkkftr gksrk gS] ftuesa ls çR;sd esa ,d 
dsaæh; eTtkeTtkeTtkeTtk vkSj ,d ifjèkh; oYdqVoYdqVoYdqVoYdqV gksrk gSA çR;sd ikyh dks ikfydkvksa esa 
foHkkftr fd;k tkrk gS] tks lEcUèkdlEcUèkdlEcUèkdlEcUèkd    ¼trabeculae½ uked la;ksth Ård jTtqd 
¼strand½ }kjk foHkkftr jgrs gSaA  

Fkkbel dk oYdqV] Fkk;ekslkbV~l ¼T ylhdk.kqvksa dh iwoZxkeh dksf'kdkvksa½ ls l?ku 
:i ls Hkjk gksrk gS] tcfd eTtk esa FkkbekslkbV~l dh cgqr de l¡[;k mifLFkr 
gksrh gSA oYdqV esa tkyhnkj midyk dksf'kdkvksa] o`grHk{kdk.kq vkSj jä okfgdkvksa 
dk tky Hkh mifLFkr gksrk gSA Fkk;ekslkbV ds fodkl ds çkjafHkd pj.k] ftlds 
nkSjku xzkgh thu dk iquÆoU;kl gksrk gSA oYdqV esa mifLFkr T dksf'kdkvksa dh lrg 
ijA  

,d f=&vk;keh ihfBdk dksf'kdk tky] tks fd midyk dksf'kdkvksa] æwfedk 
dksf'kdkvksa vkSj o`grHk{kdk.kqvks ls feydj vax lajpuk cukrs gSa vkSj FkkbekslkbV~l 
dh o`f) vkSj ifjiô~ou esa ;ksxnku djrs gSa] Fkkbel oYdqV vkSj eTtk nksuksa 
varoZfyr jgrs gSaA buesa ls dÃ ihfBdk dksf'kdk,a] fodkl'khy Fkk;ekslkbV~l ds 
lkFk 'kkjhfjd :i ls vU;ksU;fØ;k djrh gSa ¼fp= 1-1½A 

ckgjh oYdqV esa] dqN Fkkbfed midyk dksf'kdk,a] ftUgsa èkk=h dksf'kdk,aèkk=h dksf'kdk,aèkk=h dksf'kdk,aèkk=h dksf'kdk,a ¼nurse 

cells½ dgk tkrk gS] vkSj ftuesa f>Yyh ds yacs foLrkj gksrs gSa] vkSj yxHkx 50 
FkkbekslkbV~l gksrs gSa] vkil esa feydj cM+s cgqdksf'kdh; lfEeJksa dk fuekZ.k djrs 
gSaA vU; oYdqVh; midyk dksf'kdkvksa ds yacs var%lacafèkr dksf'kdkæO;h mHkkj gksrs gSa 
tks ,d tky #ih lajpuk cukrs gSa] vkSj fofHkUu FkkbekslkbV~l ds lkFk 
vU;ksU;fØ;k,a djrs gSa D;ksafd ;g oYdqV ds lkFk vUr%oZfyr jgrs gSa A 

de ylhdk.kqvksa vkSj vfèkd tkyhnkj midyk dksf'kdkvksa] tSls fd eTth; midyk 
dksf'kdkvksa vkSj varjkxqyh;—r æwfedk dksf'kdkvksa ¼inerdigitating dendritic cells½ ds 
lkFk] eTth; {ks= oYdqVh; {ks= ls Li"V :i ls fHkUu gksrk gSA eTtk esa] dÃ 
ladsafær ÇiM ekStwn gksrs gSa ftUgsa gSly df.kdkvksa ¼Hassall’s corpuscles½ ds uke 
ls tkuk tkrk gSA 

gSly dh df.kdk,a [;k Fkkbfed df.kdk,a ¼ÇiM½] dk uke vkFkZj fgy gSly ds uke 
ij j[kk x;k gS] ftUgksaus mUgsa 1846 esa [kkstk FkkA ;g dsaæ esa ,d ;k vfèkd nkusnkj 

TSLP lkbVksdkbUl 
QSfeyh ls lacaf/kr ,d 
çksVhu gSA ;g çfrtu 
çlaLdj.k dksf”kdkvksa 
ds lfØ;.k ds ek/;e 
ls T dksf”kdkvksa lef’V 
dh ifjiDork esa ,d 
egÙoiw.kZ Hkwfedk fuHkkrsa 
gSA  

lkbVksdkbUl NksVs 
çksVhuksa dh O;kid Js.kh 
gS ftldk egÙo 
dksf”kdk ladsru esa gSaA 
lkbVksdkbUl 
dksf”kdknzO; esa ços”k 
djus ds fy, dksf”kdk 
ds fyfiM dh nksgjh 
ijr dks ikj ugha dj 
ldrsA 
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dksf'kdkvksa ls cus gksrs gSa] tks midyk dksf'kdkvksa }kjk f?kjs gksrs gSaA os vkdkj esa 
fHkUu] yxHkx 20 ls 100 μm ls vfèkd O;kl ds lkFk fHkUu gksrs gSa] vkSj vk;q ds 
c<+us ds lkFk cM+s gksrs tkrs gSaA os xksykdkj ;k vaMkdkj gks ldrs gSa vkSj mudh 
midyk dksf'kdkvksa esa fdjsVksgk;yhu vkSj dksf'kdkæO;h jTtqvksa ds caMy gksrs gSaA 
dÃ vè;;uksa ls ladsr feyrk gS fd gSly dh df.kdk,a eTth; Fkkbfed midyk 
dksf'kdkvksa ls foHksfnr gksrh gSaA 

gSly dh df.kdkvksa dk dk;Z orZeku esa Li"V ugÈ gSA ysfdu os lkbVksdkbu TSLP 
¼Fkkbfed LVªksey fyEQksiksbfVu½ dk ,d çcy lzksr gSaA 

nwljs o"kZ ds var rd Fkkbel vkdkj esa rsth ls c<+rh gS] ftlds ckn bldh o`f) 
èkheh gksus yxrh gS] vkSj 12&13 o"kZ dh vk;q esa blds vkdkj esa deh gksus yxrh gSA 
ckn esa] cq<+kis ds nkSjku] ;g iwjh rjg ls olk dksf'kdkvksa vkSj la;ksth Ård }kjk 
çfrLFkkfir dj nh tkrh gSA 

 

    

fp= 1fp= 1fp= 1fp= 1----1 %1 %1 %1 % a½ Fkkbel ,d piVk f}ikfyd vax gS tks àn; ½ Fkkbel ,d piVk f}ikfyd vax gS tks àn; ½ Fkkbel ,d piVk f}ikfyd vax gS tks àn; ½ Fkkbel ,d piVk f}ikfyd vax gS tks àn; ds Bhd Åij fLFkr gSA ds Bhd Åij fLFkr gSA ds Bhd Åij fLFkr gSA ds Bhd Åij fLFkr gSA b½ ½ ½ ½ 

Fkkbel ds vuqçLFk dkV dk vkjs[kh; fu:i.kAFkkbel ds vuqçLFk dkV dk vkjs[kh; fu:i.kAFkkbel ds vuqçLFk dkV dk vkjs[kh; fu:i.kAFkkbel ds vuqçLFk dkV dk vkjs[kh; fu:i.kA    

¼¼¼¼b½½½½    

¼¼¼¼a½½½½    
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Fkkbel ds dk;ZFkkbel ds dk;ZFkkbel ds dk;ZFkkbel ds dk;Z    

Fkkbel dh eq[; Hkwfedk T dksf'kdkvksa ds HkaMkj dk mRiknu vkSj p;u djuk gS tks 
'kjhj dks laØe.k ls cpk ldsA tSls&tSls Fkk;ekslkbV~l c<+rh gS] ,d ;k–fPNd 
ç.kkyh tks çfrtu&MHC lfEeJksa dks igpkuus esa l{ke xzkgh ds lkFk dqN 
T&dksf'kdkvksa dk mRiknu djrk gS] T&dksf'kdk xzkgh dh ,d fo'kky fofoèkrk 
mRiUu djrk gSA bl ;k–fPNd fofèk }kjk xfBr vfèkdka'k T&dksf'kdk xzkgh] 
gkykafd] çfrtu&MHC lfEeJksa dks igpkuus esa vleFkZ gSa] vkSj ,d NksVk fgLlk 
Lo&çfrtu&MHC lfEeJ tfVy la;kstuksa ds lkFk çfrfØ;k djrk gSA Fkkbel mu 
T&dksf'kdkvksa dh e`R;q dks çsfjr djrk gS tks çfrtu&MHC ds lfEeJksa dks 
igpkuus esa vleFkZ gksrh gSaA 

;g mu T dksf'kdkvksa dks Hkh e`R;q ds fy, çsfjr djrk gS tks Lo&çfrtu&MHC ij 
çfrfØ;k djrh gSa D;ksafd os Loçfrjf{kr jksx dk [krjk mRiUu djrh gSaA vr% bl 
çdkj] Fkkbel esa lHkh FkkbekslkbV~l dh yxHkx 95 çfr'kr dksf'kdk,a dHkh Hkh 
ifjiDork çkIr fd, fcuk] çk—frd dksf'kdk e`R;q }kjk u"V gks tkrh gSA 'ks"k  
ylhdk.kq] fodkl vkSj ifjiô~ou ds i'pkr] vkxs dh dk;Zokgh ds fy, ylhdk ioZ 
vFkok vU; fdlh ylhdk Årdksa esa ys tk;k tkrk gSA Fkkbel esa ifjiDo ylhdk.kq 
dks T&ylhdk.kq ds :i esa tkuk tkrk gS] vkSj ;g fofHkUu fofoèk dksf'kdk&eè;LFk 
çfrj{kk çfrfØ;kvksa ds fy, ftEesnkj gksrh gSaA çkFkfed ylhdk.kq dks T&ylhdk.kq 
esa cnyus esa tkyhnkj midyk dksf'kdkvksa ls fudyus okys Fkk;eksflu gkWeksZu dh 
Hkwfedk dk ladsr nsus okys çek.k gSaA 

1111----4444            IyhgkIyhgkIyhgkIyhgk 

Iyhgk “kjhj dk lcls cM+k ylhdkHk vax gSA bldk vkdkj vaMkdkj gksrk gS] vkSj 
;g Åijh ck;È vksj mnj xqgk esa e/;iV ds uhps vkSj tBj ds ihNs fLFkr gksrk gS 
¼fp= 1-2 a½A Iyhgk fof'k"V dk;ksZ esa ;ksxnku nsrk gSa 1½ #fèkj esa mRiUu gksus okys 
çfrtuksa ds çfr çfrj{kk çfrfØ;k vk;ksftr djus esa] 2½ nks"kiw.kZ yky #fèkj 
df.kdkvksa rFkk fcEck.kq ¼platelets½ dks ifjlapj.k ls ckgj djus esa çeq[k Hkwfedk 
fuHkkrk gSA ;g vkdkj vkSj dk;Z esa ylhdk ioZ ds leku gksrk gSA gkykafd] ylhdk 
ioZ ds foijhr] Iyhgk dh ylhdk okfgdkvksa }kjk vkiwÆr ugÈ dh tkrh gSA blds 
LFkku ij] #fèkjtfur çfrtuksa vkSj fyEQkslkbVksa dks Iyhgk èkeuh }kjk Iyhgk esa ys 
tk;k tkrk gSA isfjVksfu;e ds :i esa tkuh tkus okyh ,d lhjeh f>Yyh ¼serous 

membrane½] ukfHkdk ds {ks= dks NksM+dj Iyhgk dks ?ksj ysrh gSA blds uhps laiqV 
mifLFkr gksrk gS] tks dÃ ç{ksi.kksa ¼lacaèkd½ dks vkarfjd Hkkx esa QSykrk gSA laiqV 
vfèkdka'k :i ls çR;kLFk js'kks rFkk dqN fpduh ekalisf'k;ksa vkSj is'khrarqdksjkd ls 
cuk gksrk gSA 

nks çdkj ds d{k gksrs gSa] yky eTtk vkSj “osr eTtk] tks fd ,d foLrr̀ lhekar 
{ks= }kjk foHkkftr jgrs gSa ¼fp= 1-2½A Iyhgk ds ihfBdh; Årdksa esa yky eTtk 
vfèkdrj {ks= esa QSyh gksrh gSaA ;g fcyjksFk ¼Billroth½ dh NM+ks vkSj Iyhgk dksVjd 
¼sinusoids½ ls cuk gksrk gSa] tks fd tkyhnkj la;ksth Ård }kjk leÆFkr dksf'kdh; 
tky gksrk gSaA os èkkfj;ksa ds :i esa fn[kkÃ nsrs gSa vkSj o`grHk{kdk.kq] #fèkj dksf'kdkvksa 
vkSj Iyktek.kqvks ls cus gksrs gSaA fofHkUu fo"kkä inkFkks± ds fy,] yky eTtk ,d 
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#fèkj fuL;Und ds :i esa dk;Z djrk gS] rFkk mUgsa nSfgd ifjlapj.k ¼Systemic 

criculation½ esa ços'k djus ls igys gh ekj nsrk gSa] tks vU;Fkk iwjs 'kjhj esa QSy 
ldrk gS vkSj vU; vaxksa dks uqdlku igqapk ldrk gSA yky eTtk ds Hkhrj dÃ 
o`grHk{kdk.kq esa ifjxzfgr yky #fèkj df.kdk vFkok gheksXyksfcu ds u"V gksus ls cps 
ykSg o.kZd mifLFkr gksrs gSaA 

Iyhgk lQsn eTtk rhu vyx&vyx d{kksa dk ogu djrk gS% isfjvkVsZfj;ksyj isfjvkVsZfj;ksyj isfjvkVsZfj;ksyj isfjvkVsZfj;ksyj 
ylhdkHk vkPNnylhdkHk vkPNnylhdkHk vkPNnylhdkHk vkPNn ¼PALS, periarteriolar lymphoid sheath½] ylhdk iqVd vkSj 
lhekar {ks=A “osr Iyhgk eTtk] Iyhgk èkeuh dh 'kk[kkvksa dks ?ksjrk gS] ftlls ,d 
isfjvkVsZfj;ksyj ylhdkHk vkPNn ¼PALS½ dk fuekZ.k gksrk gSa] tks eq[; :i ls 
T&ylhdk.kq ls Hkjk gksrk gSA PALS ls tqM+h ,d tufud dsaæ ;qä çkFkfed 
ylhdkHk iqVd gksrh gSa tks fd B&dksf'kdkvksa ls le`) gksrh gSaA PALS ds ifjèkh; 
Hkkx esa lhekUr {ks= gksrk gSa tks fd ylhdk.kq vkSj ògnHk{kdk.kq }kjk le`) gksrk gSaA 
Iyhgk èkeuh ds ekè;e ls tks lhekar {ks= esa [kkyh gks tkrh gS] #fèkj&tfur çfrtu 
vkSj ylhdk.kq Iyhgk esa ços'k djrs gSa ¼fp= 1-2 b½A  

#fèkj esa ylhdk.kq lhekar {ks= ds dksVj esa ços'k djus ds ckn] PALS esa pys tkrs 
gSaA B&dksf'kdkvksa dh çkjafHkd lfØ;rk T&dksf'kdk le`) PALS esa gksrh gSA lhekar 
{ks= esa ekStwn varjkxqyh;—r æwfedk dksf'kdk,a çfrtuks dks idM+ dj bUgs d{kk II 
MHC v.kqvksa ds lkFk TH dksf'kdkvksa dks miyCèk djkrh gSaA ;s TH dksf'kdk,a rc 
B&dksf'kdkvksa dks lfØ; djrh gSa tks varr% dqN vU; TH dksf'kdkvksa ds lkFk 
lhekar {ks= esa mifLFkr çkFkfed iqVd esa pyh tkrh gSaA çfrtfud pqukSrh ij] ;s 
çkFkfed iqVd fodflr gksrs gSa] vkSj tuu dsaæksa okys fof'k"V f}rh;d iqVdksa esa 
fodflr gksrs gSa] ;g] og LFkku gS tgka ylhdk.kq ifjiDo gksrs gSa] vkSj çfrj{kh dk 
mRiknu djus dh {kerk çkIr djrs gSaA 

Iyhgk ds dk;ZIyhgk ds dk;ZIyhgk ds dk;ZIyhgk ds dk;Z    

#fèkj dk fuL;a#fèkj dk fuL;a#fèkj dk fuL;a#fèkj dk fuL;anu nu nu nu Iyhgk ds lcls egRoiw.kZ dk;ks± esa ls ,d gSAIyhgk ds lcls egRoiw.kZ dk;ks± esa ls ,d gSAIyhgk ds lcls egRoiw.kZ dk;ks± esa ls ,d gSAIyhgk ds lcls egRoiw.kZ dk;ks± esa ls ,d gSA pwafd] ;g iqjkuh vkSj 
detksj yky #fèkj df.kdkvksa dks ifjlapj.k ls gVk nsrk gS] blfy, bls Þyky #fèkj Þyky #fèkj Þyky #fèkj Þyky #fèkj 
df.kdkvksa ds fy, dfczLrkuÞdf.kdkvksa ds fy, dfczLrkuÞdf.kdkvksa ds fy, dfczLrkuÞdf.kdkvksa ds fy, dfczLrkuÞ ds :i esa Hkh tkuk tkrk gSA ;g Hkwfedk çeq[k :i ls 
yky eTtk tks jDr okfgdk vkSj ògrHk{kdk.kq esa fLFkr gS] ds fof”k’V la?kVu ds 
dkj.k gSA ògrHk{kdk.kq gheksXykschu dh yky :f/kj df.kdkvksa dk QsxkslkbVksl 
¼Phagocytose½ djrs gS vkSj ekjrs gS vkSj fQj muds ykSg dk iuq%pØ.k djrs gSaA 
var esa ykSg ¼iron½ vfLFk eTtk esa lalkf/kr gksrk gS vkSj iqu%ç;ksx gksrk gSA 

Hkzw.k fodkl ds nkSjku vkSj vfLFk eTtk ds iw.kZ fodkl ls igys Iyhgk jDrksiknu dk 
çeq[k LFky gSA Iyhgk jDr dh ,d fuf”pr ek=k dks lqjf{kr j[krh gS ftls jDr 
okfgdkvksa esa rhoz vkSj vR;f/kd gkfu dh fLFkfr esa fueZqDr fd;k tk ldrk gSA  

lcls cM+s ylhdkHk vax ds :i esa] Iyhgk Iyhgk Iyhgk Iyhgk çfrj{kk çfrfØ;k dks lfØ; djus vkSj çfrj{kk çfrfØ;k dks lfØ; djus vkSj çfrj{kk çfrfØ;k dks lfØ; djus vkSj çfrj{kk çfrfØ;k dks lfØ; djus vkSj 
fu;af=r djus ds fy, çeq[k LFkyksa esa ls ,d gSAfu;af=r djus ds fy, çeq[k LFkyksa esa ls ,d gSAfu;af=r djus ds fy, çeq[k LFkyksa esa ls ,d gSAfu;af=r djus ds fy, çeq[k LFkyksa esa ls ,d gSA ylhdk ioZ dh rqyuk esa] tks fd 
LFkkuh; {ks= ds laØe.k ls lqj{kk çnku djus esa lfEefyr gksrh gSa] Iyhgk nSfgd 
ifjlapj.k laØe.k ls yM+rh gS vkSj bldh tfVy lajpuk ds dkj.k] Iyhgk laiqfVr 
thok.kqvksa ls lqj{kk ds fy, eq[; LFky gSA 
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fp= 1fp= 1fp= 1fp= 1----2 % 2 % 2 % 2 % a½ Iyhgk lcls cM+k f}rh; ylhdkHk vax gSA ½ Iyhgk lcls cM+k f}rh; ylhdkHk vax gSA ½ Iyhgk lcls cM+k f}rh; ylhdkHk vax gSA ½ Iyhgk lcls cM+k f}rh; ylhdkHk vax gSA b½ Iyhgk ds vuqçLFk dkV dk ½ Iyhgk ds vuqçLFk dkV dk ½ Iyhgk ds vuqçLFk dkV dk ½ Iyhgk ds vuqçLFk dkV dk 

vkjs[kh; fu:i.kAvkjs[kh; fu:i.kAvkjs[kh; fu:i.kAvkjs[kh; fu:i.kA    

    
fp= 1fp= 1fp= 1fp= 1----2 % 2 % 2 % 2 % c½ Iyhgk dk Årdh; dkVA½ Iyhgk dk Årdh; dkVA½ Iyhgk dk Årdh; dkVA½ Iyhgk dk Årdh; dkVA    

1111----5555            ylhdkylhdkylhdkylhdk    ioZioZioZioZ  

ylhdk ioZ iwjs 'kjhj esa ylhdk okfgdkvksa dh lafèk;ksa ij xqfPNr fd, x, NksVs] 
vaMkdkj ;k lse ds cht ds vkdkj dh lajpuk,a gSaA ;s viuh la[;k vkSj fLFkfr esa 
fHkUu gksrh gSa] fdUrq mudh Årdh; lajpuk vkSj dk;Z ekSfyd :i ls leku gksrs gSaA 
,d ylhdk ioZ lkekU;r% 1 ls 2 lsaVhehVj yEch gksrh gSaA çR;sd ylhdk ioZ esa 
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,d vfHkokgh ylhdk okfgdk] ylhdk dks ioZ esa funsZf'kr djrh gS] vkSj ,d viokgh 
ylhdk okfgdk] ftls ukfHkdk dgk tkrk gS] ioZ ds ckgj] ioZ ds vory i{k ij 
ylhdk dk ekxZn'kZu djrh gSA ukfHkdk esa ylhdk ioZ dh #fèkj vkiwÆr Hkh 'kkfey gS 
¼fp= 1-3- a vkSj b½A pwafd ylhdk ,d ioZ ds ekè;e ls fjlrk gS] dksÃ Hkh 
d.k&çfrtu tks ylhdk esa ys tk;k tkrk gS] Hk{kk.kq dksf'kdkvksa vkSj æwfedk 
dksf'kdkvksa ¼iqVdh; vkSj varjkxqyh;—r½ ds dksf'kdh; tky }kjk Qal tkrk gSA ,d 
ylhdk ioZ dh lexz lajpuk] ,d vkn'kZ ylhdk.kq lw{ei;kZoj.k dks çHkkoh <ax ls 
lkeuk djus vkSj Qals gq, çfrtu ij çfrfØ;k djus ds fy, c<+kok nsrh gSA 

ylhdk ioZ dks lajpukRed :i ls rhu ladsafær {ks=ksa esa foHkkftr fd;k tk ldrk 
gS% oYdqV] ijkoYdqV] vkSj eTtk] çR;sd ,d vyx lw{ei;kZoj.k miyCèk djrk gSa 
¼fp= 1-3 c½A 

ylhdk.kq ¼T;knkrj B&dksf'kdk,a½] o`grHk{kdk.kq] iqfVr æwfed dksf'kdk] çkFkfed 
iqfVdk esa O;ofLFkr] lcls ckgjh Lrj] oYdqV esa mifLFkr gksrh gSaA ,d çfrtfud 
pqukSrh ds i'pkr] çkFkfed iqfVdk;sa] f}rh;d iqfVdkvksa esa o`f) dj ysrs gSa] ftuesa ls 
çR;sd esa ,d tufud dsaæ gksrk gSA 

ijkoYdqV {ks=ijkoYdqV {ks=ijkoYdqV {ks=ijkoYdqV {ks=] oYdqV ds uhps gksrk gS] vkSj blesa eq[; :i ls T&ylhdk.kq vkSj 
çoklh varjkxqyh;—r æwfed dksf'kdkvksa ¼Ård ls ioZ rd½ dh la[;k vfèkd gksrh 
gSA TH dksf'kdkvksa esa çfrtu çLrqfr ds fy, vko';d MHC oxZ II ds v.kqvksa ds 
mPp Lrj dks bu varjkxqyh;—r æwfed dksf'kdkvksa }kjk O;ä fd;k tkrk gSA 
uotkr pwgksa ls FkkbekslksPNsnu ¼”kY; fØ;k }kjk fudkyh x;h Fkkbel½ }kjk çkIr 
ylhdk ioZ esa ijkoYdqVh; {ks= esa vlkekU; :i ls dqN dksf'kdk,a ik;h x;h] 
blfy, ijkoYdqVh; {ks= dks] oYdqVh; {ks= tks fd ,d Fkkbel&Lora= {ks= gS] ds 
foijhr ,d Fkkbel&fuHkZj {ks= ds :i esa tkuk tkrk gSA ylhdkHk&oa'k dh 
dksf'kdk,a] ylhdk ioZ] eTtk dh varjre ijr esa de l?kurk ds lkFk mifLFkr 
gksrh gSa( muesa ls dÃ mifLFkr IyST+ek dksf'kdk,a gSa] tks lfØ; :i ls çfrj{kh v.kqvksa 
dk lzko djrh gSaA 

laØe.k ds i'pkr ;k 'kjhj esa vU; çfrtuksa dh 'kq:vkr ds i'pkr] ylhdk ioZ ls 
viuh ,dy viokgh ylhdk okfgdk ds ekè;e ls ofgr ylhdk] eTtk IyST+ek 
dksf'kdkvksa }kjk u, lzkfor çfrj{kh ls Hkh vfèkd le`) gksrh gS] vkSj vDlj 
ylhdk.kq lkaærk] vfHkokgh ylhdk dh rqyuk esa ipkl xquk vfèkd gksrh gSA ,d ioZ 
ls fudyus okys ylhdk esa ylhdk.kq dh o`f)] vkaf'kd :i ls ioZ ds vanj çfrtu 
ds çHkko esa ylhdk.kqvksa ds çlkj ds dkj.k gksrk gSA gkykafd] vfèkdka'k o`f) 
#fèkj&tfur ylhdk.kqvksa }kjk O;ä dh tkrh gS] tks fo'ks"k vUr%Lrj dh dksf'kdkvksa 
ds ekè;e ls ioZ esa ços'k djrs gSa] vkSj] tks fd ioZ dh i'pdsf'kdk y?kqf”kjk ¼post 

capillary venules½ dks vkLrfjr djrs gSaA ;g vuqeku yxk;k x;k gS fd ylhdk 
ioZ ls fudyus okys 25 çfr'kr ylhdk.kq] #fèkj ls bl vUr%Lrj ijr esa pys tkrs 
gSa] vkSj ioZ rd igqap tkrs gSaA tc Hkh ioZ ds Hkhrj çfrtfud mÙkstuk ¼fdlh Hkh 
fons'kh d.k ds ekè;e ls½ gksrh gS] rks ge ylhdk.kqvksa ds çoklu esa ioksZa esa dÃ xquk 
o`f) ns[krs gSaA ylhdk ioZ  esa çfrtu mÙkstuk ds nkSjku tkjh dkjdksa dks bl c<+s 
gq, çokl dks c<+kok nsus ds fy, mÙkjnk;h ekuk tkrk gSA bl çfØ;k ds 
ifj.kkeLo:i ylhdk ioksZa esa lwtu fn[kkÃ nsrh gSA 
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fp= 1fp= 1fp= 1fp= 1----3 % 3 % 3 % 3 % a½ ½ ½ ½ b½ ylhdk ioZ dk O;ofLFkr vkjs[kA½ ylhdk ioZ dk O;ofLFkr vkjs[kA½ ylhdk ioZ dk O;ofLFkr vkjs[kA½ ylhdk ioZ dk O;ofLFkr vkjs[kA    

    

fp= 1fp= 1fp= 1fp= 1----3 % 3 % 3 % 3 % c½ ½ ½ ½ ylhdk ioZ dks lajpukRed :i ls rhu ladsafær {ks=ksa esa foHkkftr fd;k tk ylhdk ioZ dks lajpukRed :i ls rhu ladsafær {ks=ksa esa foHkkftr fd;k tk ylhdk ioZ dks lajpukRed :i ls rhu ladsafær {ks=ksa esa foHkkftr fd;k tk ylhdk ioZ dks lajpukRed :i ls rhu ladsafær {ks=ksa esa foHkkftr fd;k tk 

ldrk gS% oYdqV] ijkoYdqV] vkSj eTtk] çR;sd ,d vyx lw{ei;kZoj.k miyCèk ldrk gS% oYdqV] ijkoYdqV] vkSj eTtk] çR;sd ,d vyx lw{ei;kZoj.k miyCèk ldrk gS% oYdqV] ijkoYdqV] vkSj eTtk] çR;sd ,d vyx lw{ei;kZoj.k miyCèk ldrk gS% oYdqV] ijkoYdqV] vkSj eTtk] çR;sd ,d vyx lw{ei;kZoj.k miyCèk 

djrk gSa djrk gSa djrk gSa djrk gSa AAAA    

ylhdkylhdkylhdkylhdk    ioZioZioZioZ    ds dk;Z ds dk;Z ds dk;Z ds dk;Z     

ylhdk ioZ] ylhdk okfgfu;ksa ds lafèk;ksa ij xqfPNr dh xÃ vR;fèkd laxfBr 
f}rh;d lajpuk gSaA ;s Årdksa vkSj Ård rjy inkFkZ ¼ylhdk½ ds fuL;and ds :i 
esa dk;Z djrs gSaA bl tkyhnkj] vkil esa tqM+s tky esa] vartkZr vkSj cfgtkZr nksuksa 
çdkj ds çfrtu Qal tkrs gSa] vkSj mudk o`grHk{kdk.kq }kjk Hk{k.k fd;k tkrk gSa] 
vkSj lkFk gh buds }kjk T&ylhdk.kqvksa dks çLrqr fd;k tkrk gSaA blds vfrfjä] 
B&ylhdk.kq }kjk lzkfor çfrj{kh çHkkoh çfrj{kk vuqfØ;k dks LFkkfir djus ds fy, 
,d mi;qDr çfrtu ds lkFk ijLij fØ;k djrs gSA  
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1111----6666            var esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”u 

1. çkFkfed ylhdkHk vax D;k gksrs gSa\ 

2. gSly dh df.kdk,a D;k gksrh gSa\ 

3. Iyhgk ds çkFkfed dk;Z D;k gSa\ 

4. ylhdk D;k gksrk gS\ 

5. ylhdk ioZ ds ijkoYdqVh; {ks= dks Fkkbel&vkfJr {ks= D;ksa dgk tkrk gS\ 

Acknowledgement of Figures  

1. fp= 1.1: Kuby, Immunology, Fourth Edition. 

2. fp= 1.2: (a, b) Kuby, Immunulogy, Fourth Edition. 

3. fp= 1.2 (c): Author. 

4. fp= 1.3: Kuby, Immunology, Fourth Edition. 

5. fp= 1.3 (c): https://en.wikipedia.org/wiki/Lymph_node#media /File: 

Lymphknoten_(Schwein).jpg. 
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                      vH;kl 2 

foHksfnr Y;wdkslkbV x.kuk ¼foHksfnr Y;wdkslkbV x.kuk ¼foHksfnr Y;wdkslkbV x.kuk ¼foHksfnr Y;wdkslkbV x.kuk ¼DLC½ ½ ½ ½ 
dk vè;;u djus ds fy, dk vè;;u djus ds fy, dk vè;;u djus ds fy, dk vè;;u djus ds fy, 

vfHkvfHkvfHkvfHkjaftr #fèkj fQYe djaftr #fèkj fQYe djaftr #fèkj fQYe djaftr #fèkj fQYe dhhhh    fufEkZfrfufEkZfrfufEkZfrfufEkZfr        

:ijs[kk:ijs[kk:ijs[kk:ijs[kk        

2-1 çLrkouk 

 mís'; 

2-2 fl)kar 

2-3 vko';d lkexzh  

2-4 dk;Zfof/k 

2-5 çs{k.k rFkk ifj.kke  

2-6 lkoèkkfu;k¡  

2-7  var esa dqN ç”u

2222----1111            çLrkoukçLrkoukçLrkoukçLrkouk    

“osr #fèkj df.kdk,a ¼WBCs½ dsUæd ;qDr dksf'kdk,a vkSj ç—fr esa fo"kekaxh gksrh 
gSaA #fèkj esa “osr #fèkj df.kdkvksa dh lkekU; lkaærk 4000 ls 10]000 çfr 
ekbØks&yhVj rd fHkUurk çnÆ'kr djrh gSaA os laØe.k ds f[kykQ ;ks)k gSa] vkSj 
j{kk esa enn djrh gSaA ;s dksf'kdk,a eq[; :i ls Hk{kdk.kqfØ;k vkSj tho dh çfrj{kk 
esa lfEefyr gksrh gSaA “osr #fèkj df.kdkvksa dk ewY;kadu fofHkUu rduhdksa ds ekè;e 
ls fd;k tk ldrk gS] tks tfVyrk vkSj ifj"dkj esa fHkUu gksrs gSaA buesa ls ,d gS 
ÞfoHksfnr Y;wdkslkbV x.kukÞ ¼DLC½] ,d lkèkkj.k ijh{k.k tks çR;sd çdkj dh “osr 
#fèkj df.kdkvksa dk lkis{k çfr'kr n'kkZrh gSA ;g ijh{k.k fdlh chekjh ;k 'kksFk dh 
fLFkfr ds funku vkSj fuxjkuh esa egÙoiw.kZ Hkwfedk fuHkkrk gSA ;g vlkekU; “osr 
#fèkj df.kdkvksa dh lef’V ¼tSls] iwoZxkeh dksf'kdk,a] vifjiDo df.kdk.kq] vkSj 
ifjèkh; #fèkj esa ylhdkcqZn dksf'kdkvksa dks çlkfjr djus½ dks fuèkkZfjr djus esa Hkh 
enn djrk gSA 

“osr #fèkj df.kdk,a ikap çdkj dh gksrh gSa] vkSj çR;sd dh viuh fof'k"V fo'ks"krk,a 
gksrh gSa % 

• U;wVªksfQy ¼mnklhujath½U;wVªksfQy ¼mnklhujath½U;wVªksfQy ¼mnklhujath½U;wVªksfQy ¼mnklhujath½    ¼fp= 2¼fp= 2¼fp= 2¼fp= 2----1 rFkk rkfydk 21 rFkk rkfydk 21 rFkk rkfydk 21 rFkk rkfydk 2----1½1½1½1½ 

;s lcls çpqj ek=k esa gksrh gSa] vkSj laØe.k ds f[kykQ çkFkfed j{kk ds :i esa dk;Z 
djrs gSaA laØe.k ;k xaHkhj pksV dh çfrfØ;k esa budh la[;k c<+ tkrh gS] vkSj jä 



 

 
 

vH;klvH;klvH;klvH;kl    2222                                        oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼

 

esa vfèkd la[;k esa vifjiDo :i esa fn[kkÃ nsus yxrh gSaA bu vifjiDo dksf'kdkvksa 
dks STAB ;k BAND dgk tkrk gSA STAB

WBC çfrfØ;k dk lcls igyk ladsr gSA 
bls ns[kk tkrk gSA  

rkfydk 2rkfydk 2rkfydk 2rkfydk 2----1 % 1 % 1 % 1 % UUUU;wVªksfQy dh;wVªksfQy dh;wVªksfQy dh;wVªksfQy dh

 

 

 

 

 

 

bvksfluksfQy ¼bvksflujkxh½bvksfluksfQy ¼bvksflujkxh½bvksfluksfQy ¼bvksflujkxh½bvksfluksfQy ¼bvksflujkxh½    ¼fp= 2¼fp= 2¼fp= 2¼fp= 2----2 vkSj rkfydk 22 vkSj rkfydk 22 vkSj rkfydk 22 vkSj rkfydk 2

;s dksf'kdk,a çR;wtZrk ¼allergic½ fodkjksa ls lEcafèkr gksrh gSa] vkSj ijthoh laØe.k 
dk eqdkcyk djrh gSaA budh la[;k esa o`f) ls çR;wtZrk çfrfØ;k] ijthoh laØe.k] 
nh?kZdkyh Ropk laØe.k vkSj ylhdkcqZnylhdkcqZnylhdkcqZnylhdkcqZn
tSls dqN dSalj dk irk pyrk gSA gkykafd] budh deh] r
vkSj vU; dqN Hkh tks WBC mRiknu dks de dj ldrh gks

rkfydk 2rkfydk 2rkfydk 2rkfydk 2----2 % bvksfluksfQy dh vkSlr ek=kA2 % bvksfluksfQy dh vkSlr ek=kA2 % bvksfluksfQy dh vkSlr ek=kA2 % bvksfluksfQy dh vkSlr ek=kA

    

    

    

cslksfQy ¼{kkjdjkxh½cslksfQy ¼{kkjdjkxh½cslksfQy ¼{kkjdjkxh½cslksfQy ¼{kkjdjkxh½    ¼fp= 2¼fp= 2¼fp= 2¼fp= 2----3 vkSj rkfydk 23 vkSj rkfydk 23 vkSj rkfydk 23 vkSj rkfydk 2

bl çdkj dh WBC Hk{kdk.kq fØ;k ds ekè;e ls thok.kq vkSj vU; ckgjh fudk;ksa dks 
u"V dj ldrh gS] vkSj çR;wtZrk çfrfØ;kvksa esa Hkkx ys ldrh gSA cslksfQy x.kuk 
dh vfèkdrk laØe.k] fofdj.k ds laidZ vkSj dSalj dk ladsr gSA blds vfrfjä] 
cslksfQy dh de la[;k ruko çfrfØ;kvksa] çR;wtZrk vkSj 
¼hyperthyroidism½ dks n'kkZrh gSA 

U;wVªksfQy U;wVªksfQy U;wVªksfQy U;wVªksfQy 
¼mnklhujath½¼mnklhujath½¼mnklhujath½¼mnklhujath½ 

la[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esa

iq#"kiq#"kiq#"kiq#"k    3]0003]0003]0003]000

efgykefgykefgykefgyk    1]8001]8001]8001]800

xHkkZoLFkkxHkkZoLFkkxHkkZoLFkkxHkkZoLFkk    3]8003]8003]8003]800

bvksfluksfQy bvksfluksfQy bvksfluksfQy bvksfluksfQy 
¼bvksflujkxh½¼bvksflujkxh½¼bvksflujkxh½¼bvksflujkxh½ 

la[;k ?ku feeh la[;k ?ku feeh la[;k ?ku feeh la[;k ?ku feeh 
esaesaesaesa 

iq#"kiq#"kiq#"kiq#"k    50505050-250250250250

efgykefgykefgykefgyk    0000-450450450450

xHkkZoLFkkxHkkZoLFkkxHkkZoLFkkxHkkZoLFkk    0000-450450450450

oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼DLC½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh

fn[kkÃ nsus yxrh gSaA bu vifjiDo dksf'kdkvksa 
STAB la[;k esa o`f)] fdlh laØe.k ds çfr 

çfrfØ;k dk lcls igyk ladsr gSA WBC dh iwjh x.kuk c<+us ls igys gh 

;wVªksfQy dh;wVªksfQy dh;wVªksfQy dh;wVªksfQy dh    vkSlr ek=kAvkSlr ek=kAvkSlr ek=kAvkSlr ek=kA    

2 vkSj rkfydk 22 vkSj rkfydk 22 vkSj rkfydk 22 vkSj rkfydk 2----2½2½2½2½    

fodkjksa ls lEcafèkr gksrh gSa] vkSj ijthoh laØe.k 
dk eqdkcyk djrh gSaA budh la[;k esa o`f) ls çR;wtZrk çfrfØ;k] ijthoh laØe.k] 

ylhdkcqZnylhdkcqZnylhdkcqZnylhdkcqZn rFkk Y;wdsfe;kY;wdsfe;kY;wdsfe;kY;wdsfe;k ¼vfr”osrdksf'kdk jDrrk½ 
tSls dqN dSalj dk irk pyrk gSA gkykafd] budh deh] ruko] LVsj‚;M mPNknu 

mRiknu dks de dj ldrh gks] dks n'kkZrh gSA  

2 % bvksfluksfQy dh vkSlr ek=kA2 % bvksfluksfQy dh vkSlr ek=kA2 % bvksfluksfQy dh vkSlr ek=kA2 % bvksfluksfQy dh vkSlr ek=kA    

3 vkSj rkfydk 23 vkSj rkfydk 23 vkSj rkfydk 23 vkSj rkfydk 2----3½3½3½3½    

Hk{kdk.kq fØ;k ds ekè;e ls thok.kq vkSj vU; ckgjh fudk;ksa dks 
çR;wtZrk çfrfØ;kvksa esa Hkkx ys ldrh gSA cslksfQy x.kuk 

vfèkdrk laØe.k] fofdj.k ds laidZ vkSj dSalj dk ladsr gSA blds vfrfjä] 
cslksfQy dh de la[;k ruko çfrfØ;kvksa] çR;wtZrk vkSj voVq vfrfØ;rkvoVq vfrfØ;rkvoVq vfrfØ;rkvoVq vfrfØ;rk 

la[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esa % 

3]0003]0003]0003]000-7]0007]0007]0007]000 50505050-60606060 

1]8001]8001]8001]800-7]7007]7007]7007]700 50505050-60606060 

3]8003]8003]8003]800-10]00010]00010]00010]000 50505050-60606060 

la[;k ?ku feeh la[;k ?ku feeh la[;k ?ku feeh la[;k ?ku feeh % 

250250250250 1111-4444 

450450450450 0000-4444 

450450450450 0000-4444 

½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh    fufEkZfrfufEkZfrfufEkZfrfufEkZfr 
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fp= 2fp= 2fp= 2fp= 2----1 % U;wVªksfQyA1 % U;wVªksfQyA1 % U;wVªksfQyA1 % U;wVªksfQyA 

 

fp= fp= fp= fp= 2222----2 % bvksfluksfQyA2 % bvksfluksfQyA2 % bvksfluksfQyA2 % bvksfluksfQyA    

 

fp= 2fp= 2fp= 2fp= 2----3 % cslksfQyA3 % cslksfQyA3 % cslksfQyA3 % cslksfQyA    

fyEQksek ¼Lymphoma½ 
ylhdk ra= ¼”kjhj dk 
jksxksa ls yM+us okyk 
tky ra=½ dk dSalj 
¼cancer½ gSA 
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eksukslkbV~l ¼,ddsaædk.kq½eksukslkbV~l ¼,ddsaædk.kq½eksukslkbV~l ¼,ddsaædk.kq½eksukslkbV~l ¼,ddsaædk.kq½

;s dksf'kdk,a os
'kksFk ¼inflammation

chekjh] ijthoh laØe.k] dksyStu jksx vkSj dqN dSalj dk irk pyrk gSA mlh le;] 
eksukslkbV dk ?kVk gqvk Lrj 
laØe.k] LVsj‚;M 

 

 

 

 

    

    

fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½

;s dksf'kdk
foyafcr çfrfØ;k esa 
laØe.k] thok.kq laØe.k] xzso jksx vkSj dqN dSalj dks çnÆ'kr djrs gSA budk de 
gqvk Lrj LVsj‚;M 
n'kkZrk gSA 

 

fp= 2fp= 2fp= 2fp= 2----4 % eksukslkbV~lA4 % eksukslkbV~lA4 % eksukslkbV~lA4 % eksukslkbV~lA    

xzso jksx ,d 
Loçfrjf{kr fodkj gS 
ftlls voVq 
vfrfØ;rk ¼Hyper 

thyroidism½ gksrk gSA 
;g 40 o’kZ ls vf/kd 
dh efgykvksa esa 
lkekU;r% ns[kk x;k gSA  

Y;wil ¼Lupus½ ,d 
Loçfrjf{kr chekjh gS 
ftlesa “kjhj dk 
çfrj{kk ra= vfrlfØ; 
gks tkrk gS vkSj “kjhj 
ds LoLFk Årdksa ij 
geyk djrk gSA  

 

fp= 2fp= 2fp= 2fp= 2----5 % fyEQkslkbV~lA5 % fyEQkslkbV~lA5 % fyEQkslkbV~lA5 % fyEQkslkbV~lA    

                      

rkfydk 2rkfydk 2rkfydk 2rkfydk 2----3 %3 %3 %3 %    cslksfQy cslksfQy cslksfQy cslksfQy dh dh dh dh vkSlr ek=kAvkSlr ek=kAvkSlr ek=kAvkSlr ek=kA

eksukslkbV~l ¼,ddsaædk.kq½eksukslkbV~l ¼,ddsaædk.kq½eksukslkbV~l ¼,ddsaædk.kq½eksukslkbV~l ¼,ddsaædk.kq½    ¼fp= 2¼fp= 2¼fp= 2¼fp= 2----4 vkSj rkfydk 24 vkSj rkfydk 24 vkSj rkfydk 24 vkSj rkfydk 2----4½4½4½4½ 

;s dksf'kdk,a os gSa tks] ckgjh fudk;ksa dks Hk{kdk.kq fØ;k }kjk çR;wtZrk] laØe.k vkSj 
inflammation½ ij çfrfØ;k djrh gSaA eksukslkbV dh vfèkd la[;k ls fo"kk.kq 

chekjh] ijthoh laØe.k] dksyStu jksx vkSj dqN dSalj dk irk pyrk gSA mlh le;] 
eksukslkbV dk ?kVk gqvk Lrj #esVhbM lafèk'kksFk ¼Rheumatiod arthritis

laØe.k] LVsj‚;M mneklu vkSj dqN vcqnZ dks n'kkZrs gSaA 

rkfydkrkfydkrkfydkrkfydk    2222----4 % eksukslkbV~l dh vkSlr ek=kA4 % eksukslkbV~l dh vkSlr ek=kA4 % eksukslkbV~l dh vkSlr ek=kA4 % eksukslkbV~l dh vkSlr ek=kA

fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½    ¼fp= 2¼fp= 2¼fp= 2¼fp= 2----5 vkSj rkfydk 25 vkSj rkfydk 25 vkSj rkfydk 25 vkSj rkfydk 2----5½5½5½5½ 

dksf'kdk,¡ cgqr egÙoiw.kZ gSa] D;ksafd ;g laØe.k ;k 'kksFk ds fy, rRdky vkSj 
foyafcr çfrfØ;k esa egÙoiw.kZ Hkwfedk fuHkkrh gSaA budk c
laØe.k] thok.kq laØe.k] xzso jksx vkSj dqN dSalj dks çnÆ'kr djrs gSA budk de 
gqvk Lrj LVsj‚;M mneklu] Y;wil] o`Dd dh foQyrk vkSj çfrj{kkU;wurk dks 
n'kkZrk gSA  

rkfydk 2rkfydk 2rkfydk 2rkfydk 2----5 % fyEQkslkbV~l dh vkSlr ek=kA5 % fyEQkslkbV~l dh vkSlr ek=kA5 % fyEQkslkbV~l dh vkSlr ek=kA5 % fyEQkslkbV~l dh vkSlr ek=kA

fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½fyEQkslkbV~l ¼ylhdk.kq½ la[;k ?kula[;k ?kula[;k ?kula[;k ?ku    feeh esafeeh esafeeh esafeeh esa

iq#"kiq#"kiq#"kiq#"k    1]1]1]1]000000000000-4444]]]]000000000000 

efgykefgykefgykefgyk    1111]]]]000000000000-4444]]]]800800800800 

xHkkZoLFkkxHkkZoLFkkxHkkZoLFkkxHkkZoLFkk    1111]]]]300300300300-5555]]]]200200200200 

cslksfQy cslksfQy cslksfQy cslksfQy 
¼{kkjdjkxh½¼{kkjdjkxh½¼{kkjdjkxh½¼{kkjdjkxh½    

la[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esa % 

iq#"kiq#"kiq#"kiq#"k    25252525-100100100100 0000----5555-1111----

efgykefgykefgykefgyk    25252525-100100100100 0000----5555-1111----

xHkkZoLFkkxHkkZoLFkkxHkkZoLFkkxHkkZoLFkk    25252525-100100100100 0000----5555-1111----

eksukslkbV~l eksukslkbV~l eksukslkbV~l eksukslkbV~l 
¼,ddsaædk.kq½¼,ddsaædk.kq½¼,ddsaædk.kq½¼,ddsaædk.kq½ 

la[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esala[;k ?ku feeh esa % 

iq#"kiq#"kiq#"kiq#"k    100100100100-600600600600 2222-6666 

efgykefgykefgykefgyk    0000-800800800800 0000-8888 

xHkkZoLFkkxHkkZoLFkkxHkkZoLFkkxHkkZoLFkk    0000-800800800800 0000-8888 

                    çfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkyk 
vkSlr ek=kAvkSlr ek=kAvkSlr ek=kAvkSlr ek=kA    

gSa tks] ckgjh fudk;ksa dks Hk{kdk.kq fØ;k }kjk çR;wtZrk] laØe.k vkSj 
ij çfrfØ;k djrh gSaA eksukslkbV dh vfèkd la[;k ls fo"kk.kq 

chekjh] ijthoh laØe.k] dksyStu jksx vkSj dqN dSalj dk irk pyrk gSA mlh le;] 
Rheumatiod arthritis½] HIV 

 

4 % eksukslkbV~l dh vkSlr ek=kA4 % eksukslkbV~l dh vkSlr ek=kA4 % eksukslkbV~l dh vkSlr ek=kA4 % eksukslkbV~l dh vkSlr ek=kA    

oiw.kZ gSa] D;ksafd ;g laØe.k ;k 'kksFk ds fy, rRdky vkSj 
gSaA budk c<+k gqvk Lrj fo"kk.kq 

laØe.k] thok.kq laØe.k] xzso jksx vkSj dqN dSalj dks çnÆ'kr djrs gSA budk de 
dh foQyrk vkSj çfrj{kkU;wurk dks 

5 % fyEQkslkbV~l dh vkSlr ek=kA5 % fyEQkslkbV~l dh vkSlr ek=kA5 % fyEQkslkbV~l dh vkSlr ek=kA5 % fyEQkslkbV~l dh vkSlr ek=kA    

feeh esafeeh esafeeh esafeeh esa %%%% 

20202020-40404040 

20202020-50505050 

20202020-50505050 

----0000 

----0000 

----0000 



 

 
 

vH;klvH;klvH;klvH;kl    2222                                        oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼DLC½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh    fufEkZfrfufEkZfrfufEkZfrfufEkZfr 
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mís';mís';mís';mís';    

bl vH;kl ds var esa] vki bl ;ksX; gks tk,xsa fd % 

 #fèkj vkysi rS;kj dj ldsa( 

 fofHkUu çdkj ds WBCs vFkkZr bvksfluksfQy ¼bvksflujkxh½] cslksfQy 
¼{kkjdjkxh½] U;wVªksfQy ¼mnklhujath½] fyEQkslkbV~l ¼ylhdk.kq½ vkSj 
eksukslkbV~l ¼,ddsaædk.kq½ dh tkap dj ldsa( vkSj 

 fofHkUu çdkj ds WBCs dh lajpuk vkSj dk;Z ij ppkZ dj ldsaA 

2222----2   2   2   2   vko';dvko';dvko';dvko';d    lkexzhlkexzhlkexzhlkexzh    

,d foHksnd Y;wdkslkbV x.kuk ds fy,] fuEufyf[kr lkexzh dh vko';drk gksrh gS% 

• lw{en'kÊ  

• rh{.k nUr lqÃ ¼nksèkkjh 'kY;fØ;k pkdw½ futZÆer lqb;ksa ds lkFk 

• #Ã  

• laiw.kZ ;k Fkôkjksèkh ;qä #fèkj 

• vklqr ty@Q‚LQsV cQj ih,p 6-5 

• jkseuks¶+Ldh vfHkjatd ¼uhps ls dksÃ ,d½ 

 yh'keSu dk vfHkjatd  

 jkbV vfHkjatd  

 theslk vfHkjatd  

• Xykl LykbMsa 

• rSy fueTtu 

• usf=dk ¼100 vkoèkZu {kerk ;qä½ 

2222----2222            fl)karfl)karfl)karfl)kar    

foHksfnr Y;wdkslkbV x.kuk ¼Mh,ylh½] #fèkj esa mifLFkr çR;sd çdkj dh WBC dh 
lkis{k la[;k fuèkkZfjr djus ds fy, fd;k tkrk gSA çR;sd çdkj dh dksf'kdk dh 
fujis{k la[;k mlds vuqikr ls vfèkd lwpukRed gksrh gSA fujis{k la[;k dh x.kuk 
rc dh tk ldrh gS] tc çfr bdkÃ vk;ru esa varj vkSj Y;wdkslkbV~l dh dqy 
la[;k Kkr gksA fofHkUu WBC dh igpku djus ds fy,] i;kZIr :i ls vfHkjaftr gqbZ 
#fèkj vkysi LykbM dh vko';drk gksrh gSA #fèkj vkysi rS;kj djus ds fy,] #fèkj 
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dh ,d cwan dks dkap dh LykbM ij QSyk;k tkrk gS] vkSj fQj gok esa lq[kk;k tkrk 
gSA blds ckn bls 
dj fn;k tkrk gS] ftls lkekU;r% jkbV] yh'keSu ;k theslk vfHkjatd ds uke ls Hkh 
tkuk tkrk gSA fQj nks lkS dksf'kdkvksa dks fxuk vkSj 
vktdy x.kuk] Lopkfyr varj x.kuk ;a=ks dh lgk;rk ls dh tkrh gS] ysfdu fQj 
Hkh gLr—r
vilkekU;rkvksa dks [kkstus dh csgrj {kerk gksrh gSA

2222----4444            

blesa fuEufyf[kr 

a) #fèkj vkysi dh rS;kjh#fèkj vkysi dh rS;kjh#fèkj vkysi dh rS;kjh#fèkj vkysi dh rS;kjh

;g ,d cgqr gh 
lVhdrk ds lkFk
fQYe rS;kj djus ds fy, fuEufyf[kr pj.kksa dk ikyu djus dh vko';drk gS%

1. [kjksap vkSj fpdukÃ ls eqä dkap dh rhu lkQ LykbM ysaA

2. futZÆer #Ã 
dsf'kdk #fèkj çkIr djsa vFkok 
Fkôkjksèkh #fèkj dk mi;ksx djsaA #fèkj dh cwan dks LykbM ds dksus ij j[kk 
tkuk pkfg, ¼fp= 2

3. foLrkjd ysa] LykbM ij #fèkj dh 
èkdsysa rkfd cwan foLrkjd ds fdukjs rd leku :i ls QSy tk,A LykbM vkSj 
foLrkjd ds eè; dk dks.k 45

 

                      

dh ,d cwan dks dkap dh LykbM ij QSyk;k tkrk gS] vkSj fQj gok esa lq[kk;k tkrk 
gSA blds ckn bls jkseuks¶Ldh vfHkjatdjkseuks¶Ldh vfHkjatdjkseuks¶Ldh vfHkjatdjkseuks¶Ldh vfHkjatd uked ,d foHksnd 
dj fn;k tkrk gS] ftls lkekU;r% jkbV] yh'keSu ;k theslk vfHkjatd ds uke ls Hkh 
tkuk tkrk gSA fQj nks lkS dksf'kdkvksa dks fxuk vkSj  oxÊ
vktdy x.kuk] Lopkfyr varj x.kuk ;a=ks dh lgk;rk ls dh tkrh gS] ysfdu fQj 

r rduhd vfèkd foÜoluh; gksrh gS] vkSj blesa vkdkfjdh; 
vilkekU;rkvksa dks [kkstus dh csgrj {kerk gksrh gSA 

            dk;Zfof/k  dk;Zfof/k  dk;Zfof/k  dk;Zfof/k      

blesa fuEufyf[kr egÙoiw.kZ pj.k 'kkfey gSa% 

#fèkj vkysi dh rS;kjh#fèkj vkysi dh rS;kjh#fèkj vkysi dh rS;kjh#fèkj vkysi dh rS;kjh    

;g ,d cgqr gh egÙoiw.kZ pj.k gS] D;ksafd leku :i ls QSyh gqÃ #fèkj fQYe] 
lVhdrk ds lkFk WBC dh foHksnd x.kuk esa lgk;rk djrh gSA ,d vPNh #fèkj 
fQYe rS;kj djus ds fy, fuEufyf[kr pj.kksa dk ikyu djus dh vko';drk gS%

[kjksap vkSj fpdukÃ ls eqä dkap dh rhu lkQ LykbM ysaA

futZÆer #Ã vkSj rh{.k nUr lqÃ dk mi;ksx djds ;k rks lhèks maxyh ls 
dsf'kdk #fèkj çkIr djsa vFkok EDTA ¼Ethylene diamine tetraacetic acid

Fkôkjksèkh #fèkj dk mi;ksx djsaA #fèkj dh cwan dks LykbM ds dksus ij j[kk 
tkuk pkfg, ¼fp= 2-6½A 

foLrkjd ysa] LykbM ij #fèkj dh cwan dks Li'kZ djsa vkSj bls ihNs dh vksj 
èkdsysa rkfd cwan foLrkjd ds fdukjs rd leku :i ls QSy tk,A LykbM vkSj 
foLrkjd ds eè; dk dks.k 450 gksuk pkfg, ¼fp= 2-

fp= 2fp= 2fp= 2fp= 2----6 6 6 6 % #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA% #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA% #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA% #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA

                    çfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkyk 

dh ,d cwan dks dkap dh LykbM ij QSyk;k tkrk gS] vkSj fQj gok esa lq[kk;k tkrk 
uked ,d foHksnd vfHkjatd ls vfHkjaftr 

dj fn;k tkrk gS] ftls lkekU;r% jkbV] yh'keSu ;k theslk vfHkjatd ds uke ls Hkh 
oxÊ—r fd;k tkrk gSA 

vktdy x.kuk] Lopkfyr varj x.kuk ;a=ks dh lgk;rk ls dh tkrh gS] ysfdu fQj 
rduhd vfèkd foÜoluh; gksrh gS] vkSj blesa vkdkfjdh; 

pj.k gS] D;ksafd leku :i ls QSyh gqÃ #fèkj fQYe] 
x.kuk esa lgk;rk djrh gSA ,d vPNh #fèkj 

fQYe rS;kj djus ds fy, fuEufyf[kr pj.kksa dk ikyu djus dh vko';drk gS% 

[kjksap vkSj fpdukÃ ls eqä dkap dh rhu lkQ LykbM ysaA 

vkSj rh{.k nUr lqÃ dk mi;ksx djds ;k rks lhèks maxyh ls 
Ethylene diamine tetraacetic acid½ 

Fkôkjksèkh #fèkj dk mi;ksx djsaA #fèkj dh cwan dks LykbM ds dksus ij j[kk 

cwan dks Li'kZ djsa vkSj bls ihNs dh vksj 
èkdsysa rkfd cwan foLrkjd ds fdukjs rd leku :i ls QSy tk,A LykbM vkSj 

-7½A 

 
% #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA% #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA% #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA% #fèkj dh ,d cwan dks LykbM vkSj foLrkjd ij j[kukA    



 

 
 

vH;klvH;klvH;klvH;kl    2222                                        oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼

 

fp= 2fp= 2fp= 2fp= 2----7 7 7 7 % vkysi cukus ds % vkysi cukus ds % vkysi cukus ds % vkysi cukus ds fy, LykbM ij foLrkjd dh fLFkfrAfy, LykbM ij foLrkjd dh fLFkfrAfy, LykbM ij foLrkjd dh fLFkfrAfy, LykbM ij foLrkjd dh fLFkfrA

lkoèkkuhiwoZd vkSj rst xfr ds lkFk] foLrkjd dks LykbM ds nwljs Nksj dh vksj 
èkdsysaA #fèkj fQYe LykbM ds fdukjs ls 1 lseh vkSj pkSM+kÃ 5 feeh gksuh pkfg,A 
vkysi dks dejs ds rkieku ij lq[kk,aA #fèkj fQYe dh xq.koÙkk dks cuk, 
fy, i;kZIr :i ls lq[kuk vko';d gSA ,d lhlk&isafly ;k fpUgd isu dk mi;ksx 
djds LykbM ij igpku la[;k vafdr dh tk ldrh gSA rS;kj lw[kh #fèkj fQYe 
dks vfHkjatu jSd ij j[ksa ¼fp= 2-8 vkSj fp= 2

fp= 2fp= 2fp= 2fp= 2----8 8 8 8 % vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh % vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh % vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh % vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh 
    
    
    
    
    
    
    
    
    
    
    
    
    

fp= 2fp= 2fp= 2fp= 2----9 9 9 9 % vLohdk;Z #fèkj fQYesaA% vLohdk;Z #fèkj fQYesaA% vLohdk;Z #fèkj fQYesaA% vLohdk;Z #fèkj fQYesaA

oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼DLC½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh
    

 
fy, LykbM ij foLrkjd dh fLFkfrAfy, LykbM ij foLrkjd dh fLFkfrAfy, LykbM ij foLrkjd dh fLFkfrAfy, LykbM ij foLrkjd dh fLFkfrA    

lkoèkkuhiwoZd vkSj rst xfr ds lkFk] foLrkjd dks LykbM ds nwljs Nksj dh vksj 
èkdsysaA #fèkj fQYe LykbM ds fdukjs ls 1 lseh vkSj pkSM+kÃ 5 feeh gksuh pkfg,A 
vkysi dks dejs ds rkieku ij lq[kk,aA #fèkj fQYe dh xq.koÙkk dks cuk, j[kus ds 
fy, i;kZIr :i ls lq[kuk vko';d gSA ,d lhlk&isafly ;k fpUgd isu dk mi;ksx 
djds LykbM ij igpku la[;k vafdr dh tk ldrh gSA rS;kj lw[kh #fèkj fQYe 

8 vkSj fp= 2-9½A 

 
% vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh % vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh % vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh % vkysi cuuk vkSj vPNh vkSj cqjh fQYe dh rqyukArqyukArqyukArqyukA    

% vLohdk;Z #fèkj fQYesaA% vLohdk;Z #fèkj fQYesaA% vLohdk;Z #fèkj fQYesaA% vLohdk;Z #fèkj fQYesaA    

½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh    fufEkZfrfufEkZfrfufEkZfrfufEkZfr 

21 
 



 

 
 

BZYEL-142      

 

22 
 

b) lw[klw[klw[klw[khhhh

vc] ik'pj fiisV 
}kjk vkysi dks <
nksgjk vklqr ty@cQj foy;u Mkysa] vkSj mUgsa feykus ds fy, èkhjs ls QSyk;sA 
vki blds fy, ,d iryh dkap dh NM+ ;k èkeu ikbi dk mi;ksx dj ldrs gSaA 
bls 10 feuV ds fy, j[k nsaA vc vkysi dks cgrs uy d
èkks ysa] bl gsrq gkFk ij ikuh funsZf'kr djrs gq;s èkks;s u fd lhèks vkysi ij ikuh 
MkysA vkysi dks èkksus ds ckn LykbM dks lq[kkus ds fy, viokgu jSd esa dkmaVj ij 
j[ksaA  

jkseuks¶+Ldh 
vko';d rÙ
gS] vkSj blesa dsUæd tSls vEyh; ?kVd ds fy, ,d caèkqrk gS] vkSj vt+wjs@Ãvksflu 
vEyh; jatd gS] vkSj buesa dksf'kdk ds {kkjh; ?kVd ;kuh dksf'kdkæO; ds fy, ,d 
caèkqrk gSA bu jatdks dks 
fLFkjhdj.k vkSj vfHkjatu esa bLrseky fd;k tk ldsA

c) vfHkjaftr LykbM dk ijh{k.kvfHkjaftr LykbM dk ijh{k.kvfHkjaftr LykbM dk ijh{k.kvfHkjaftr LykbM dk ijh{k.k

rS;kj vkSj lw[ks vkysi 
vkoèkZu vfHkn
p;u djuk pkfg,A vc vkysi ij nsonkj dh ydM+h ds rsy@
cwan MkysaA vk;fjl Mk;kÝke dks [kksydj c<+s gq, çdk'k esa 
{ks= ls nwljs {ks= esa Øec) :i ls vkxs c<+rs gq, 
x;h dksf'kdk ds çdkj dks ,d uksVcqd esa {kSfrt vkSj ÅèokZèkj v{k nksuksa esa nl 
[kkuks ds lkFk [kÈph xÃ rkfydk esa fjd‚MZ djsa ;k gSaM dkmaVj dk mi;ksx djsa
ls de 100
:i esa vkxs c<+k,aA

                      

lw[klw[klw[klw[khhhh    #fèkj vkysi LykbM dk vfHkjatu#fèkj vkysi LykbM dk vfHkjatu#fèkj vkysi LykbM dk vfHkjatu#fèkj vkysi LykbM dk vfHkjatu    

vc] ik'pj fiisV dh lgk;rk ls yh'keSu vfHkjatd ¼10&15 cwan fcuk vfèkIykou ds½ 
}kjk vkysi dks <d nsa] vkSj nks feuV ds fy, NksM+ nsaA LykbM ij leku ek=k esa 
nksgjk vklqr ty@cQj foy;u Mkysa] vkSj mUgsa feykus ds fy, èkhjs ls QSyk;sA 
vki blds fy, ,d iryh dkap dh NM+ ;k èkeu ikbi dk mi;ksx dj ldrs gSaA 
bls 10 feuV ds fy, j[k nsaA vc vkysi dks cgrs uy ds ikuh dk mi;ksx djds 
èkks ysa] bl gsrq gkFk ij ikuh funsZf'kr djrs gq;s èkks;s u fd lhèks vkysi ij ikuh 
MkysA vkysi dks èkksus ds ckn LykbM dks lq[kkus ds fy, viokgu jSd esa dkmaVj ij 

jkseuks¶+Ldh ds vfHkjatd dks lkoZHkkSfed :i ls bLrseky fd;k
vko';d rÙo gSa% esfFkyhu Cyw vkSj Ãvksflu ;k vt+wjsA esfFkyhu Cyw ,d {kkjh; jatd 
gS] vkSj blesa dsUæd tSls vEyh; ?kVd ds fy, ,d caèkqrk gS] vkSj vt+wjs@Ãvksflu 
vEyh; jatd gS] vkSj buesa dksf'kdk ds {kkjh; ?kVd ;kuh dksf'kdkæO; ds fy, ,d 
èkqrk gSA bu jatdks dks esfFky ,sYdksgkWy esa rS;kj fd;k tkrk gS] rkfd bUgsa 
fLFkjhdj.k vkSj vfHkjatu esa bLrseky fd;k tk ldsA 

fp= 2fp= 2fp= 2fp= 2----10 10 10 10 % #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA% #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA% #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA% #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA

vfHkjaftr LykbM dk ijh{k.kvfHkjaftr LykbM dk ijh{k.kvfHkjaftr LykbM dk ijh{k.kvfHkjaftr LykbM dk ijh{k.k    

rS;kj vkSj lw[ks vkysi ds çfrPNknu ¼Screening½ mís'; ls lw{en'kÊ esa de 'kfä 
vkoèkZu vfHkn`';d ¼10X½ ds rgr fujh{k.k fd;k tkuk pkfg,] vkSj mfpr Hkkx dk 
p;u djuk pkfg,A vc vkysi ij nsonkj dh ydM+h ds rsy@
cwan MkysaA vk;fjl Mk;kÝke dks [kksydj c<+s gq, çdk'k esa 
{ks= ls nwljs {ks= esa Øec) :i ls vkxs c<+rs gq, fujh{k.k
x;h dksf'kdk ds çdkj dks ,d uksVcqd esa {kSfrt vkSj ÅèokZèkj v{k nksuksa esa nl 

ds lkFk [kÈph xÃ rkfydk esa fjd‚MZ djsa ;k gSaM dkmaVj dk mi;ksx djsa
100 dksf'kdkvksa dh fxurh gksus rd vfHkn`';d dks èkhjs&èkhjs ,d J`a[kyk ds 

:i esa vkxs c<+k,aA 

                    çfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkyk 

lgk;rk ls yh'keSu vfHkjatd ¼10&15 cwan fcuk vfèkIykou ds½ 
d nsa] vkSj nks feuV ds fy, NksM+ nsaA LykbM ij leku ek=k esa 

nksgjk vklqr ty@cQj foy;u Mkysa] vkSj mUgsa feykus ds fy, èkhjs ls QSyk;sA 
vki blds fy, ,d iryh dkap dh NM+ ;k èkeu ikbi dk mi;ksx dj ldrs gSaA 
bls 10 feuV ds fy, j[k nsaA vc vkysi dks cgrs uy ds ikuh dk mi;ksx djds 
èkks ysa] bl gsrq gkFk ij ikuh funsZf'kr djrs gq;s èkks;s u fd lhèks vkysi ij ikuh 
MkysA vkysi dks èkksus ds ckn LykbM dks lq[kkus ds fy, viokgu jSd esa dkmaVj ij 

bLrseky fd;k gSa] vkSj blesa nks 
o gSa% esfFkyhu Cyw vkSj Ãvksflu ;k vt+wjsA esfFkyhu Cyw ,d {kkjh; jatd 

gS] vkSj blesa dsUæd tSls vEyh; ?kVd ds fy, ,d caèkqrk gS] vkSj vt+wjs@Ãvksflu 
vEyh; jatd gS] vkSj buesa dksf'kdk ds {kkjh; ?kVd ;kuh dksf'kdkæO; ds fy, ,d 

esa rS;kj fd;k tkrk gS] rkfd bUgsa 

 
% #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA% #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA% #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA% #fèkj fQYe&fcuk vfHkjatu vkSj vfHkjatu ;qäA    

mís'; ls lw{en'kÊ esa de 'kfä 
fd;k tkuk pkfg,] vkSj mfpr Hkkx dk 

p;u djuk pkfg,A vc vkysi ij nsonkj dh ydM+h ds rsy@fueTtu rsy dh ,d 
cwan MkysaA vk;fjl Mk;kÝke dks [kksydj c<+s gq, çdk'k esa 100X vkoèkZu ij ,d 

fujh{k.k djsaA çR;sd {ks= esa ns[kh 
x;h dksf'kdk ds çdkj dks ,d uksVcqd esa {kSfrt vkSj ÅèokZèkj v{k nksuksa esa nl 

ds lkFk [kÈph xÃ rkfydk esa fjd‚MZ djsa ;k gSaM dkmaVj dk mi;ksx djsaA de 
dks èkhjs&èkhjs ,d J`a[kyk ds 



 

 
 

vH;klvH;klvH;klvH;kl    2222                                        oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼

 

 

 

 

 

 

 

 

    

2222----5555            ifj.kkeifj.kkeifj.kkeifj.kke    rFkk çs{k.krFkk çs{k.krFkk çs{k.krFkk çs{k.k

yh'keSu vfHkjatd ds lkFk dksf'kdkvksa dks vfHkjaftr djus ds ckn] 
vkSj rkfydk 2-6 esa n”kkZ;k x;k gS] oSlh

fjd‚MZ fd, x, voyksduksa dh rqyuk lkekU; ekud 
vkSj ifj.kke çfr'kr esa O;ä fd;k tk ldrk gS

rkfydk 2rkfydk 2rkfydk 2rkfydk 2----6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA

U;wVªksfQyU;wVªksfQyU;wVªksfQyU;wVªksfQy    ¼mnklhujath½¼mnklhujath½¼mnklhujath½¼mnklhujath½%%%%    

xqykch dksf'kdkæO; ds lkFk cSaxuh jax 
dk dsUædA cgqikfyd dsUæd irys 
ØkseSfVu èkkxksa }kjk vkil esa tqM+s gq,A 

cslksfQycslksfQycslksfQycslksfQy    ¼{kkjdjkxh½¼{kkjdjkxh½¼{kkjdjkxh½¼{kkjdjkxh½%%%%    

df.kdk xgjs uhys cSxuh jax esa 
vfHkjaftr] lkekU;r% dsUæd f}ikfydA

fyEQkslkbV~lfyEQkslkbV~lfyEQkslkbV~lfyEQkslkbV~l    ¼ylhdk.kq½¼ylhdk.kq½¼ylhdk.kq½¼ylhdk.kq½%%%%    

gYds uhys dksf'kdkæO; ds lkFk cM+k 
xksy xgjk uhyk dsUædA 

ykyykyykyyky    #fèkj#fèkj#fèkj#fèkj    df.kdkdf.kdkdf.kdkdf.kdk%%%%    

RBCs mHk;korky gksrs gSa] vkSj bl 
çdkj dsaæ esa lQsn vkSj ifjfèk ij 
xqykch fn[kkÃ nsrs gSaA    

fp= 2fp= 2fp= 2fp= 2----11 11 11 11 % gSaM dkmaVjA % gSaM dkmaVjA % gSaM dkmaVjA % gSaM dkmaVjA     

oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼oHksfnr Y;wdkslkbV x.kuk ¼DLC½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh

rFkk çs{k.krFkk çs{k.krFkk çs{k.krFkk çs{k.k    

yh'keSu vfHkjatd ds lkFk dksf'kdkvksa dks vfHkjaftr djus ds ckn] tSlk fp= 2-12 
oSlh lajpuk,a ns[kh tk ldrh gSaA  

d‚MZ fd, x, voyksduksa dh rqyuk lkekU; ekud ijkl eku ls dh tk ldrh gS] 
k ldrk gS ¼rkfydk 2-7½A 

6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA6 % “osr jDr dh dksf”kdkvksa dh fofHkUu lajpuk,aA    

xqykch dksf'kdkæO; ds lkFk cSaxuh jax 

 

bvksfluksfQybvksfluksfQybvksfluksfQybvksfluksfQy    ¼bvksflujkxh½¼bvksflujkxh½¼bvksflujkxh½¼bvksflujkxh½%%%%    

dksf'kdkæO; gYdk xqykch] dsaæd 
f}ikfyd] cSaxuh jax dk vkSj df.kdk 
ukjaxh yky gksrs gSaA 

A 

eksukslkbV~leksukslkbV~leksukslkbV~leksukslkbV~l    ¼,ddsaædk.kq½¼,ddsaædk.kq½¼,ddsaædk.kq½¼,ddsaædk.kq½%%%%    

xqykch dksf'kdkæO; oồ ds vkdkj ds 
cSaxuh jax ds dsUæd ds lkFkA 

ifêdk.kqifêdk.kqifêdk.kqifêdk.kq%%%%    

cSaxuh jax dh df.kdk,¡ A 

 

fp= 2fp= 2fp= 2fp= 2----12 12 12 12 % Jà[kyk fofèk esa vkysi dh tkapA% Jà[kyk fofèk esa vkysi dh tkapA% Jà[kyk fofèk esa vkysi dh tkapA% Jà[kyk fofèk esa vkysi dh tkapA
 

 

½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh½ dk vè;;u djus ds fy, vfHkjaftr #fèkj fQYe dh    fufEkZfrfufEkZfrfufEkZfrfufEkZfr 
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% Jà[kyk fofèk esa vkysi dh tkapA% Jà[kyk fofèk esa vkysi dh tkapA% Jà[kyk fofèk esa vkysi dh tkapA% Jà[kyk fofèk esa vkysi dh tkapA    



 

 
 

BZYEL-142      
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2222----6666            

1- #fèkj fudkyus ds fy, futZÆer #Ã vkSj rh{.k nUr lqÃ dk mi;ksx vko';d 
gSA 

2- vkysi rS;kj djus ds fy, yh xÃ LykbMsa lkQ vkSj fpdukÃ 
pkfg,A

3- foLrkjd ds LykbM djus ds dks.k dk Bhd ls ikyu fd;k tkuk pkfg,A

4- #fèkj fQYe dks vfHkjaftr djus ls iwoZ gok esa lq[kk;k tkuk pkfg,A

5- yh'keSu vfHkjatd] tc vfHkjatu gsrq LykbM ij Mkyk tkrk gS] rks mls 
LykbM ls QSyuk ugÈ pkfg,A

6- vfHkjatd vkSj 
èkhjs&èkhjs Qwad ekjsaA

7- fofHkUu çdkj 
dh tkuh pkfg,A

2222----7  7  7  7   

1- bvksfluksfQy ¼bvksflujkxh½] cslksfQy ¼{kkjdjkxh½ vkSj U;wVªksfQy 
¼mnklh

2- #fèkj vkysi LykbM dks vfHkjaftr djus ds fy, lkekU;r% fdu vfHkjatdks dh 
vuq”kalk

3- fofHkUu çdkj 
pkfg,

fp= 2fp= 2fp= 2fp= 2----13 % Y;wdkslkbV~l dh lajpukA13 % Y;wdkslkbV~l dh lajpukA13 % Y;wdkslkbV~l dh lajpukA13 % Y;wdkslkbV~l dh lajpukA

                      

            lkoèkkfu;klkoèkkfu;klkoèkkfu;klkoèkkfu;k¡¡¡¡    

#fèkj fudkyus ds fy, futZÆer #Ã vkSj rh{.k nUr lqÃ dk mi;ksx vko';d 
 

vkysi rS;kj djus ds fy, yh xÃ LykbMsa lkQ vkSj fpdukÃ 
pkfg,A 

foLrkjd ds LykbM djus ds dks.k dk Bhd ls ikyu fd;k tkuk pkfg,A

#fèkj fQYe dks vfHkjaftr djus ls iwoZ gok esa lq[kk;k tkuk pkfg,A

yh'keSu vfHkjatd] tc vfHkjatu gsrq LykbM ij Mkyk tkrk gS] rks mls 
LykbM ls QSyuk ugÈ pkfg,A 

vfHkjatd vkSj vklqr ty@cQj dks feykrs le; cgqr lkoèkkuh ls vkSj 
èkhjs&èkhjs Qwad ekjsaA 

fofHkUu çdkj dh dksf'kdkvksa dh igpku vkSj fjd‚ÉMx lgh vkSj 
dh tkuh pkfg,A 

 var esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”u    

bvksfluksfQy ¼bvksflujkxh½] cslksfQy ¼{kkjdjkxh½ vkSj U;wVªksfQy 
¼mnklhujath½ dh lajpuk esa varj fyf[k,A 

#fèkj vkysi LykbM dks vfHkjaftr djus ds fy, lkekU;r% fdu vfHkjatdks dh 
vuq”kalk dh tkrh gS\ 

fofHkUu çdkj dh WBCs dh lgh igpku ds fy, D;k lkoèkkuh cjruh 
pkfg,\  

 

13 % Y;wdkslkbV~l dh lajpukA13 % Y;wdkslkbV~l dh lajpukA13 % Y;wdkslkbV~l dh lajpukA13 % Y;wdkslkbV~l dh lajpukA    

rkfydk 2rkfydk 2rkfydk 2rkfydk 2----7 % 7 % 7 % 7 % WBCs

• “osr jDr dksf”kdk x.kuk % “osr jDr dksf”kdk x.kuk % “osr jDr dksf”kdk x.kuk % “osr jDr dksf”kdk x.kuk % 

• foHksfnr “osr jDr dksf”kdk x.kukfoHksfnr “osr jDr dksf”kdk x.kukfoHksfnr “osr jDr dksf”kdk x.kukfoHksfnr “osr jDr dksf”kdk x.kuk

& U;wVªksfQy& U;wVªksfQy& U;wVªksfQy& U;wVªksfQy    

& fyEQkslkbV& fyEQkslkbV& fyEQkslkbV& fyEQkslkbV    

& eksukslkbV& eksukslkbV& eksukslkbV& eksukslkbV    

& b;ksfluksfQy& b;ksfluksfQy& b;ksfluksfQy& b;ksfluksfQy    

& cslksfQy& cslksfQy& cslksfQy& cslksfQy    

     

                    çfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkykçfrj{kk foKku % ç;ksx”kkyk 

#fèkj fudkyus ds fy, futZÆer #Ã vkSj rh{.k nUr lqÃ dk mi;ksx vko';d 

vkysi rS;kj djus ds fy, yh xÃ LykbMsa lkQ vkSj fpdukÃ eqä gksuh 

foLrkjd ds LykbM djus ds dks.k dk Bhd ls ikyu fd;k tkuk pkfg,A 

#fèkj fQYe dks vfHkjaftr djus ls iwoZ gok esa lq[kk;k tkuk pkfg,A 

yh'keSu vfHkjatd] tc vfHkjatu gsrq LykbM ij Mkyk tkrk gS] rks mls 

vklqr ty@cQj dks feykrs le; cgqr lkoèkkuh ls vkSj 

dksf'kdkvksa dh igpku vkSj fjd‚ÉMx lgh vkSj lko/kkuhiwoZd 

bvksfluksfQy ¼bvksflujkxh½] cslksfQy ¼{kkjdjkxh½ vkSj U;wVªksfQy 

#fèkj vkysi LykbM dks vfHkjaftr djus ds fy, lkekU;r% fdu vfHkjatdks dh 

dh lgh igpku ds fy, D;k lkoèkkuh cjruh 

WBCs    dk lkekU; ekud ijklAdk lkekU; ekud ijklAdk lkekU; ekud ijklAdk lkekU; ekud ijklA    

“osr jDr dksf”kdk x.kuk % “osr jDr dksf”kdk x.kuk % “osr jDr dksf”kdk x.kuk % “osr jDr dksf”kdk x.kuk % 4.0-11.0 × 10
9 
/l    

foHksfnr “osr jDr dksf”kdk x.kukfoHksfnr “osr jDr dksf”kdk x.kukfoHksfnr “osr jDr dksf”kdk x.kukfoHksfnr “osr jDr dksf”kdk x.kuk    

2.0-7.0 × 10
9 
/l (40-80%)    

1.0-3.0 × 10
9 
/l (20-40%)    

0.2-1.0 × 10
9 
/l (2-10%)    

0.02-0.5 × 10
9
/l (1-6%)    

0.02-0.1 × 10
9
/l (<1-2%)    



    
    
    

vvvvHHHH;;;;kkkkllll    3333                                                                vkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/k 
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vH;kl 3 

v‚DVjyksuh v‚DVjyksuh v‚DVjyksuh v‚DVjyksuh nksgjh nksgjh nksgjh nksgjh çfrj{kk&çfrj{kk&çfrj{kk&çfrj{kk&    
folj.k fofèkfolj.k fofèkfolj.k fofèkfolj.k fofèk    

:ijs[kk:ijs[kk:ijs[kk:ijs[kk        

3-1  çLrkouk  

mís'; 

3-2 vko';d lkexzh  

3-3 fl)kar  

3-4 dk;Zfof/k 

3-5 çs{k.k 

3-6 ifjppkZ   

3-7 lkoèkkfu;k¡ 

3-8 var esa dqN ç'u

3333----1111            çLrkoukçLrkoukçLrkoukçLrkouk    

v‚DVjyksuh nksgjh çfrj{kk&folj.k fofèk 1948 esa vkstZu v‚DVjyksuh }kjk fodflr 
,d çfrj{kk&folj.k rduhd gSA çfrj{kh vkSj çfrtu ,d vèkZ?ku ¼semi-solid½ 
ekè;e ¼tSy½ esa ,d nwljs dh vksj viuh b"Vre lkaærk ds Lrj rd QSyrs gSa vkSj 
vo{ksi.k dk ,d cSUM cukrs gSaA tSy esa çfrj{kh vkSj çfrtu }kjk ijLij fØ;k }kjk 
fy, çlkj dks *çfrj{kk&folj.k ¼bE;wuks&fM¶;wtu½* dgk tkrk gSA vo{ksi.k ,d 
vR;fèkd fof'k"V lhje lEcUèkh vfHkfØ;k gS ftlesa çfrtu dk çfrj{kh ds lkFk 
vkcaèku] 'kkfey fd;k tkrk gS] tks ,d lfEeJ fr;Zd~ caèku ÞySfVlÞ lajpuk cukrsa 
gSA blfy,] bl rduhd dk mi;ksx fdlh uewus ;k rS;kjh esa fof'k"V çfrtu dh 
mifLFkfr ds xq.kkRed ijh{k.k ds fy, fd;k tkrk gSA 

mís';mís';mís';mís';    

bl vH;kl ds ckn] vki bl ;ksX; gks tk,¡xs fd % 

 fdlh çfrtu ds lkFk fofHkUu çfrjf{k;ksa dh vfHkfØ;k çfr:i dk o.kZu dj 
ldsa( vkSj  

 v‚DVjyksuh nksgjh çfrj{kk&folj.k fofèk }kjk çfrtu&çfrj{kh vo{ksi.k dk 
fuèkkZj.k dj ldsaA    
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3333----2222            vko';dvko';dvko';dvko';d    lkexzhlkexzhlkexzhlkexzh    

midj.k vkSj dkap ds crZumidj.k vkSj dkap ds crZumidj.k vkSj dkap ds crZumidj.k vkSj dkap ds crZu    %%%%        

dkap dh LykbM]  

lw{efiisV]  

tSy fNæd]  

ekius okyk flysaMj]  

chdj]  

buD;wcsVj ¼37°C½]  

10 feyhyhVj fMLikstscy flÇjt  

jlk;ujlk;ujlk;ujlk;u    %%%%        

,sxkj]  

Q‚LQsV cQj ¼MkÃ lksfM;e yo.k 
vkSj eksukslksfM;e yo.k½]  

NaCl]  

çfrlhje]  

çfrtu]  

,YdksgkWy]  

vklqr ty 

    

3333----3333            fl)karfl)karfl)karfl)kar    

tc ?kqyu'khy çfrj{kh vkSj çfrtu dks ,sxjkst tSy esa ,d&nwljs ls layXu j[kk 
tkrk gS] rks os iwjs tSy esa vjh; ¼radially½ :i ls QSy tkrs gSa] vkSj muds chp ,d 
lkaæ.k ço.krk cukrs gSaA çfrtu&çfrj{kh vfHkfØ;k@var%fØ;k b"Vre lkaærk ds {ks= 
esa gksrh gS] çsflfifVu js[kk,¡ fof”k’V js[kk,¡ gksrh gSA ftudk tSy esa cuuk bl ckr 
ij fuHkZj djrk gS fd D;k nks çfrtu ,d leku çfrtu ,fiVksi ¼çfrtu fu?kfVd½ 
dks lka>k djrsa gS ;k vkaf”kd :i ls leku çfrtu ,fiVksi dks lka>k djrsa gSa ;k 
leku çfrtu ,fiVksi dks lka>k ugha djrsa gSA tc çfrtu ;k çfrj{kh dh lkaærk 
vfèkd gksrh gS] rks vo{ksi.k vfHkfØ;k dks jksd fn;k tkrk gS] D;ksafd çfrj{kh ds lHkh 
caè;dkjh LFky çfrtu ;k vfrfjä çfrj{kh ls lar`Ir gks tkrs gSa] ;k ,d gh çfrtu 
ls tqM+ tkrs gSa] ftlls fr;Zd caèkufr;Zd caèkufr;Zd caèkufr;Zd caèku    ¼cross linking½ dks jksdk tk ldrk gSA bl 
?kVuk dks Þçkst+ksu ifj?kVuk ¼Prozone Phenomenon½Þ dgk tkrk gSA blfy,] 
,sxkj tSy esa dwiksaaa ds djhc çsflfifVu js[kk,a curh gSa] tgka çfrtu ;k çfrj{kh dh 
lkaærk de gksrh gSA 

3333----4444            dk;Zfof/kdk;Zfof/kdk;Zfof/kdk;Zfof/k    

    

    

    

    

¼pH 8-0 ds Q‚LQsV cQj dh 100 feyhyhVj ek=k esa 1-5 xzke ,sxjkst dks ?kksys½ 
bls chp&chp esa #d&:d dj ?kqekrs gq, mckys 

foy;u dks yxHkx 50-60°C rd BaMk djsa 

1-5% ,sxjkst tSy dk ?kksy rS;kj djsa  



    
    
    

vvvvHHHH;;;;kkkkllll    3333                                                                vkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/k 
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1:2 1:321:4 1:8 1:16

m 

20µL 20µL 20µL 20µL 

20µL çfrlhjeçfrlhjeçfrlhjeçfrlhje 

fiisV }kjk] nksgjs vklqr ty@Q‚LQsV cQj ¼PB cQj½ ds 20 μL ;qä ,d ,sisaMksQ+Z dwfid esa çfrlhje dh 
20 μL ek=k ysA 

Hkzfey xfr }kjk Bhd ls feyk;s 

,d u;h] nksgjs vklqr ty@Q‚LQsV cQj ¼ PB cQj½ ds 20 μL ;qä ,sisaMksQ+Z dwfid esa] bl u, ruq—r 
foy;u ds 20 μL fudky dj feyk ns 

okafNr ruqdj.k çkIr gksus rd bu pj.kksa dks tkjh j[ksaA 

,d lkQ dkap dh LykbM ij 4 feyh foy;u dks Mkysa 
¼*LykbM dks {kSfrt :i ls j[ksa½ 

dkap dh LykbM ij dwi cukus ds fy, {kSfrt :i ls j[ks x, dwiks ds lkaps ij j[ksa 

,sxkj foy;u ds lkFk flÇjt ¼10 feyh½ dks Hkjsa vkSj dkap dh LykbM ij NksM+ nsa 

¼,d leku ,sxkj ijr cuk, j[kus ds fy, tSy dks dkap dh LykbM ij 
,d rjQ ls cgus nsa½  

 

tSy dks 30 feuV ds fy, teus nsa 

ifjèkh; dwiks dks fofHkUu ruqdj.kksa ds laxr çfrlhjk ls Hkjsa 

37°C ij ,d ue d{k esa dkap dh LykbM dks mf"er djsa 

dwiks ds chp vikjn'kÊ çhflfifVu ykbu dk fujh{k.k djsa 

[1:2, 1:4, 1:8, 1:16, 1:32 ruqdj.k] 

tSy dks 30 feuV ds fy, teus nsa 

dsaæh; dwi esa çfrtu ds 5μL ds lkFk dwi dks Hkjsa 

¼1 dsaæh; dwi ds vklikl 3-6°C dwiksa dks fNfær djsa½ 
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VsEVsEVsEVsEiysV vkSj vfHkfØ;k iysV vkSj vfHkfØ;k iysV vkSj vfHkfØ;k iysV vkSj vfHkfØ;k dwiksadwiksadwiksadwiksa aaaa aaaa    dh rS;kjhdh rS;kjhdh rS;kjhdh rS;kjh    ¼fp= 3¼fp= 3¼fp= 3¼fp= 3----1½1½1½1½    %%%%    

 

 

 

 

    

    

 

fp= fp= fp= fp= 3333----1111    %%%%    çfrtu vkSj çfrlhje uewuksa dks çfrtu vkSj çfrlhje uewuksa dks çfrtu vkSj çfrlhje uewuksa dks çfrtu vkSj çfrlhje uewuksa dks dwiksadwiksadwiksadwiksa aa aa    esa Hkjus ds fy, esa Hkjus ds fy, esa Hkjus ds fy, esa Hkjus ds fy, BBBBkslkslkslksl    ,sxjkst+ ,sxjkst+ ,sxjkst+ ,sxjkst+ tSy tSy tSy tSy 

¼¼¼¼Agrose gel½½½½    ij fNfær ij fNfær ij fNfær ij fNfær dwiksadwiksadwiksadwiksa aa aa    dks fn[kkrs gq, dkap dh LykbMA ¼çfrlhje esa dks fn[kkrs gq, dkap dh LykbMA ¼çfrlhje esa dks fn[kkrs gq, dkap dh LykbMA ¼çfrlhje esa dks fn[kkrs gq, dkap dh LykbMA ¼çfrlhje esa 

çfrj{kh mifLFkr gksrs gSa½çfrj{kh mifLFkr gksrs gSa½çfrj{kh mifLFkr gksrs gSa½çfrj{kh mifLFkr gksrs gSa½    

3333----5555            çs{k.kçs{k.kçs{k.kçs{k.k    

vo{ksi.k dh js[kk,a vkSj èkkfj;ka ns[kh tk ldrh gSaA vjh; çfrj{kk&folj.k esa 
vo{ksi.k èkkfj;ksa dk fujh{k.k djus ds fy,] fofHkUu dwiksaa dks dkap dh LykbM ij j[ks 
Bksl ,sxjkst+ tSy esa fNfær fd;k x;k Fkk ¼fp= 3-3a½A çfrtu dks dsaæh; dwi es 
vkSj ifjèkh; dwiksaa esa Øfed :i ls ruq—r çfrlhje ¼tSls LoPN vFkok vruq—r½] 
1%2] 1%4] 1%8] 1%16] 1%32½ dks Hkjk tkrk gS] vkSj folj.k gksus fn;k tkrk gSA dsaæh; 
dwi vkSj ifjèkh; dqiksa ds eè; vo{ksi.k èkkfj;ksa dks ns[kk tk ldrk gS ¼fp= 3-3a 
vkSj fp= 3-3b½A 

fp= 3-3 esa vo{ksi.k js[kkvksa ds fofHkUu çfr:iks dks fuEu çdkj ls ns[kk tk ldrk 
gS % 

çfr:i 1 esa %çfr:i 1 esa %çfr:i 1 esa %çfr:i 1 esa % vo{ksi.k dh lhèkh js[kk ns[kh tk ldrh gS] tks n'kkZrh gS fd ijh{k.k 
çfrtu çfrj{kkRed :i ls leku gSaA 

çfr:i 2 esa %çfr:i 2 esa %çfr:i 2 esa %çfr:i 2 esa % ;g ÞvloZlfedk dk çfr:iÞ fn[kkrk gS] tks n'kkZrk gS fd çfrtu 
,d nwljs ds lkFk çfrj{kkRed :i ls vlacafèkr gSaA 

,d lknk “osr dkxt+ ysa vkSj o`Ùkkdkj :i esa 3&6 dwiks vkSj 1 dsaæh; dwi cuk,aA 

,d dkap dh LykbM ds vkeki ds Hkhrj lekfgr gks ldus okys dwiks 
dks cuk;sA 

teh gqÃ tSy LykbM dks bl dkxt ds Åij j[ksaA 

tSy ij dwiks ds fu'kku ds vuqlkj dwiks dk fNæ.k djsaA 



    
    
    

vvvvHHHH;;;;kkkkllll    3333                        

 

çfr:i 3 esa %çfr:i 3 esa %çfr:i 3 esa %çfr:i 3 esa % ;g Þvkaf'kd loZlfedk 
çfrtu ds dqN ,ihVksi ¼çfrtu dk fgLlk tks çfrj{kh ds lkFk vU;ksU;fØ;k djrs 
gSa½ lka>k djrs gSa] tks nksuksa ds fy, leku gSaA

fp= 3fp= 3fp= 3fp= 3----2 2 2 2 a    %%%%    dsaæh; dwi vkSj ifjèkh; dsaæh; dwi vkSj ifjèkh; dsaæh; dwi vkSj ifjèkh; dsaæh; dwi vkSj ifjèkh; dwiksadwiksadwiksadwiksa

dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k 

ds xBu dks bafxr djrk gSAds xBu dks bafxr djrk gSAds xBu dks bafxr djrk gSAds xBu dks bafxr djrk gSA

    

    

    

    

    

fp= 3fp= 3fp= 3fp= 3----2 2 2 2 b    % vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks % vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks % vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks % vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks 

dsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruqdsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruqdsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruqdsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruq

dwiksadwiksadwiksadwiksa aa aa    esa j[kk tkrk gSAesa j[kk tkrk gSAesa j[kk tkrk gSAesa j[kk tkrk gSA    

fp= fp= fp= fp= 3333----3333    %%%%    tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk 

x, x, x, x, %%%%    

çfr:i 1çfr:i 1çfr:i 1çfr:i 1    % nks çfrtu çfrj{kkRed :i ls leku gSa% nks çfrtu çfrj{kkRed :i ls leku gSa% nks çfrtu çfrj{kkRed :i ls leku gSa% nks çfrtu çfrj{kkRed :i ls leku gSa

çfr:i 2çfr:i 2çfr:i 2çfr:i 2    % nks çfrtu çfrj{kkRed :i ls vleku gSa% nks çfrtu çfrj{kkRed :i ls vleku gSa% nks çfrtu çfrj{kkRed :i ls vleku gSa% nks çfrtu çfrj{kkRed :i ls vleku gSa

çfr:i 3% nks çfrtu vkaf'kd leku gSaAçfr:i 3% nks çfrtu vkaf'kd leku gSaAçfr:i 3% nks çfrtu vkaf'kd leku gSaAçfr:i 3% nks çfrtu vkaf'kd leku gSaA    

                                        vkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/k

 

 dk çfr:iÞ fn[kkrk gS] tks n'kkZrk gS fd 
¼çfrtu dk fgLlk tks çfrj{kh ds lkFk vU;ksU;fØ;k djrs 

djrs gSa] tks nksuksa ds fy, leku gSaA 

dwiksadwiksadwiksadwiksa aa aa    ds eè; vo{ksi èkkjh fn[kkrs gq, iwoZ&ysfir dkap ds eè; vo{ksi èkkjh fn[kkrs gq, iwoZ&ysfir dkap ds eè; vo{ksi èkkjh fn[kkrs gq, iwoZ&ysfir dkap ds eè; vo{ksi èkkjh fn[kkrs gq, iwoZ&ysfir dkap 

dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k dh LykbMA ;g çfrlhjk esa mifLFkr çfrtu vkSj çfrj{kh ds eè; vo{ksi.k 

ds xBu dks bafxr djrk gSAds xBu dks bafxr djrk gSAds xBu dks bafxr djrk gSAds xBu dks bafxr djrk gSA    

% vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks % vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks % vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks % vjh; çfrj{kk folj.k dks n'kkZus okyk okLrfod voyksduA çfrtu dks 

dsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruqdsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruqdsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruqdsaæh; dwi esa j[kk tkrk gS vkSj Øfed :i ls ruq————r çfr&lhjk ifjèkh; r çfr&lhjk ifjèkh; r çfr&lhjk ifjèkh; r çfr&lhjk ifjèkh; 

tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk tc çfrtu çfrlhjk ds lkFk vfHkfØ;k djrk gSa] gSa] gSa] gSa] fofHkUu vo{ksi.k çfr:i ns[ks fofHkUu vo{ksi.k çfr:i ns[ks fofHkUu vo{ksi.k çfr:i ns[ks fofHkUu vo{ksi.k çfr:i ns[ks 

% nks çfrtu çfrj{kkRed :i ls leku gSa% nks çfrtu çfrj{kkRed :i ls leku gSa% nks çfrtu çfrj{kkRed :i ls leku gSa% nks çfrtu çfrj{kkRed :i ls leku gSaAAAA    

% nks çfrtu çfrj{kkRed :i ls vleku gSa% nks çfrtu çfrj{kkRed :i ls vleku gSa% nks çfrtu çfrj{kkRed :i ls vleku gSa% nks çfrtu çfrj{kkRed :i ls vleku gSaAAAA    

    

             

vkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/k 
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3333----5555            ifjppkZifjppkZifjppkZifjppkZ    

çfrj{kk foKku vkSj çfrj{kk dk vkèkkj iwjh rjg ls çfrtu vkSj çfrj{kh ds eè; 
vU;ksU;fØ;k ij fuHkZj djrk gSA thok.kq vkSj fo"kk.kq laØe.k rFkk dqN vU; fo"kkä 
inkFkks± ds fo#) 'kjhj dh çfrj{kk }kjk çfrjf{k;ksa dk fuekZ.k fd;k tkrk gSA pwafd 
,d çfrj{kh esa ,d fof'k"V çfrtu ds fy, caèkqrk vkSj fof'k"Vrk gksrh gS] folj.k 
ifj?kVuk ds dkj.k] çfrtu ;k çfrj{kh vFkok nksuksa] çfrtu vkSj çfrj{kh v.kqvksa dh 
xfr ,d vk/kkj ekè;e esa gksrh gSA vo{ksi.k dh js[kkvksa dh la[;k] foy;u esa 
mifLFkr fof'k"V çfrtfud inkFkks± dh vfèkdre la[;k dks bafxr djrh gSA ,slh 
fLFkfr;ksa esa tgka dwiksaa esa çfrtu vkSj çfrj{kh] leku vkdkj vkSj vkeki ds gksrs gSa] 
çsflfifVu dh js[kk dh oØrk çfrtu ds lkis{k vk.kfod Hkkj ij fuHkZj djsxhA tc 
çfrtu leku vk.kfod Hkkj ds gksrs gSa] rks çsflfifVu dh js[kk lhèkh gksrh gSA tcfd 
vleku vk.kfod Hkkj ds ekeys esa çsflfifVu dh js[kk ,d oØ gksrh gS] rks oØrk 
mPp vk.kfod Hkkj ds çfrtu dh vksj >qd tkrh gSA xfBr çsflfifVu ykbu dh 
fo'ks"krk,a çfr&lhjk vkSj vfHkfØ;k ds çfrtu dh ç—fr dks n'kkZrh gSaA çfr&lhjk 
vkSj çfrtu dh ç—fr ls mRiUu gksus okyh fofHkUu vfHkfØ;k,¡ gSa %   

i) loZlfedk loZlfedk loZlfedk loZlfedk dh vfHkfØ;kdh vfHkfØ;kdh vfHkfØ;kdh vfHkfØ;k    

çfr&lhjk js[kk,a ,d&nwljs dh vksj c<+rh gSa] vkSj vkil esa tqM+ tkrh gSaA nks 
çfrtuksa dh lkaærk leku gksus ds dkj.k] os leku nj ls folfjr gksrs gSaA pwafd 
çfrj{kh] çfrtu ds leku ,ihVksi ¼epitope½ dks vo{ksfir dj jgs gSa] blfy, os ,d 
fof'k"V çfr:i cukrs gSa & ftls çsflfifVu dgk tkrk gSA 

 

 

 

 

    

fp=fp=fp=fp=    3333----4 4 4 4 % çfrtu % çfrtu % çfrtu % çfrtu A    vkSj çfr&vkSj çfr&vkSj çfr&vkSj çfr&A    çfrlhje ds lkFk çfrlhje ds lkFk çfrlhje ds lkFk çfrlhje ds lkFk loZlfedkloZlfedkloZlfedkloZlfedk    dh vfHkfØ;k dks n'kkZus dh vfHkfØ;k dks n'kkZus dh vfHkfØ;k dks n'kkZus dh vfHkfØ;k dks n'kkZus 
okyk vkjs[kokyk vkjs[kokyk vkjs[kokyk vkjs[kAAAA 

ii) vloZlfedkvloZlfedkvloZlfedkvloZlfedk    dh vfHkfØ;kdh vfHkfØ;kdh vfHkfØ;kdh vfHkfØ;k    

çfr&lhjk js[kk,a vo{ksi.k dh Lora= js[kk,¡ ¼vDlj fØlØ‚l çfr:i½ cukrh gS] 
D;ksafd nks çfrtu ,d nwljs ls vlacafèkr ;k fHkUu gksrs gSaA blfy,] mUgsa 
vloZlfedk dgk tkrk gSA 

 

 

 

    
    

fp=fp=fp=fp=    3333----5 5 5 5 % çfrtu % çfrtu % çfrtu % çfrtu A, B    vkSj çfr&vkSj çfr&vkSj çfr&vkSj çfr&AB    çfrlhje ds lkFk çfrlhje ds lkFk çfrlhje ds lkFk çfrlhje ds lkFk vloZlfedkvloZlfedkvloZlfedkvloZlfedk    dh vfHkfØ;k dks dh vfHkfØ;k dks dh vfHkfØ;k dks dh vfHkfØ;k dks 
n'kkZus okyk vkjs[kn'kkZus okyk vkjs[kn'kkZus okyk vkjs[kn'kkZus okyk vkjs[kAAAA 

A 
A 

αA 

Epitope A Antigen  Epitope A Antigen 

Antigen Diffusion 

Anti A-A Precipitate 

Anti-A Antiserum 

Antigen Diffusion 

Antiserum Diffusion 

B A 

αAB 

Epitope B Antigen  Epitope A Antigen 

Antigen Diffusion 

Anti A-A Precipitate 

Anti-AB Antiserum 

Antigen Diffusion 

Antiserum Diffusion 

Anti A-B Precipitate 



    
    
    

vvvvHHHH;;;;kkkkllll    3333                                                                vkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/kvkWDVjyksuh nksgjh çfrj{kk&folj.k fof/k 
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iii) vkaf’kd vkaf’kd vkaf’kd vkaf’kd loZlfedk loZlfedk loZlfedk loZlfedk dh vfHkfØ;kdh vfHkfØ;kdh vfHkfØ;kdh vfHkfØ;k    

dwiksaa esa çfrtu dqN ,ihVksi lka>k djrs gSa] tks nksuksa ds fy, leku gSa] fQj Hkh 
muds ikl O;fäxr&fof'k"V ,ihVksi gksrs gSaA blfy,] çfrtu dh Ø‚l&vfHkfØ;k 
leku gksrh gS] ysfdu le:i ugÈ gksrh gSA ,sls ekeys esa] çfr&lhjk js[kk,a vo{ksi.k 
dh js[kk ij ,d mHkkj cukrh gSaA 

 

 

 

 

 
fp=fp=fp=fp=    3333----6 6 6 6 % çfrtu % çfrtu % çfrtu % çfrtu A, B    vkSj vkSj vkSj vkSj B;    çfr&çfr&çfr&çfr&AB    çfrlhje ds lçfrlhje ds lçfrlhje ds lçfrlhje ds lkFk vkaf”kdkFk vkaf”kdkFk vkaf”kdkFk vkaf”kd    loZlfedkloZlfedkloZlfedkloZlfedk    dh dh dh dh 

vfHkfØ;k dks n'kkZus okyk vkjs[kvfHkfØ;k dks n'kkZus okyk vkjs[kvfHkfØ;k dks n'kkZus okyk vkjs[kvfHkfØ;k dks n'kkZus okyk vkjs[kAAAA 

3333----6666            lkoèkkfu;klkoèkkfu;klkoèkkfu;klkoèkkfu;k¡¡¡¡    

1. dkap dh LykbM ij tSy ds teus ds nkSjku gok ds cqycqys ugÈ vkus pkfg,A  

2. dkap dh LykbM ij ,sxkj dk forj.k ,d leku gksuk pkfg,A  

3. dwiksaaa ds fNæ.k ds le; dkap dh LykbM dk fupyk Hkkx ugÈ Nwuk pkfg,A 

4. çfrtu vkSj çfr&lhjk dh vfèkd ek=k Hkjus ls cpuk pkfg,A 

3333----7777            var esa dqN var esa dqN var esa dqN var esa dqN ç'uç'uç'uç'u    

1. çfrj{kk&folj.k dks ifjHkkf"kr dhft;sA  

2. v‚DVjyksuh gS %                                           

a) ,d xq.kkRed fofèk  

b) ,d ek=kRed fofèk  

c) xq.kkRed vkSj ek=kRed nksuksa 

d) mijksä esa ls dksÃ ugÈ 

3. çfrtu ;k çfrj{kh dh vfèkd lkaærk ls vo{ksi.k vfHkfØ;k dSls çHkkfor gksrh 
gS\     

4. v‚DVjyksuh nksgjh çfrj{kk&folj.k fofèk ds fl)kar ij ppkZ 
djsaA  

B A,B 

αAB 

Epitope B Antigen  Epitope A & B Antigen 

Antigen Diffusion 

Anti A-AB/Anti B-AB 
Precipitate 

Anti-AB Antiserum 

Antigen Diffusion 

Antiserum Diffusion 

Antiserum Diffusion 
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5. rqY;rk dk {ks= D;k gksrk gS\ 

6. v‚DVjyksuh esa çsflfifVu js[kk,a D;k n'kkZrh gSa\ 

7. ,d ¶+ykspkVZ dk mi;ksx djrs gq, çfr&lhjk ruqdj.k esa 'kkfey pj.kksa dk 
o.kZu djsaA 

fp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkj    
Illustrations are drawn/Photographs are clicked by the authors of this Exercise.  
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vH;kl 4 

    ABO    jDrjDrjDrjDr    oxZoxZoxZoxZ    fuèkkZj.kfuèkkZj.kfuèkkZj.kfuèkkZj.k    

:ijs[kk :ijs[kk :ijs[kk :ijs[kk     

4-1   çLrkouk 

      mís'; 

4-2   vko';d lkexzh 

4-3   fl)kar 

4-4 dk;Zfof/k 

4-5 çs{k.k vkSj foospuk 

4-6 ifj.kke 

4-7 lko/kkfu;k¡ 

4444----1   1   1   1   çLrkoukçLrkoukçLrkoukçLrkouk        

euq";ksa esa] #fèkj esa yky #fèkj df.kdk] “osr #fèkj df.kdk rFkk fcack.kq ik;h tkrh 
gSa] tks ifjogu] fu;eu vkSj lqj{kk esa egÙoiw.kZ Hkwfedk fuHkkrh gSaA yky #fèkj 
df.kdkvksa ;k jDrk.kqvks ij çfrtuh inkFkks± dh mifLFkfr ;k vuqifLFkfr ds vkèkkj 
ij] fdlh O;fä ds #fèkj oxZ dh igpku djuk laHko gSA bls Þ#fèkj oxZ fuèkkZj.kÞ 
;k Þ#fèkj ç:i.kÞ dgk tkrk gSA tc fpfdRlk çfØ;kvksa vkSj vkikr fLFkfr;ksa esa 
jDrkèkku dh ckr vkrh gS rks ;g fof'k"V egÙo j[krk gSA 

#fèkj oxZ ç.kkyh ¼ABO½ dh [kkst 1900 esa dkyZ ySaMLVhuj us dh FkhA #fèkj oxZ 
fuèkkZj.k dh dÃ ç.kkfy;ka gSa] fdUrq pkj çeq[k #fèkj oxksZa A, B, AB rFkk O ds lkFk 
ABO #fèkj oxZ rFkk RhD ¼jhll dkjd½ ç.kkyh lkoZHkkSfed gSaA #fèkj oxZ O dks 
lkoZf=d nkrklkoZf=d nkrklkoZf=d nkrklkoZf=d nkrk dgk tkrk gS] D;ksafd ;g vU; lHkh oxksZa dks #fèkj nku dj ldrk gS] 
rFkk AB #fèkj oxZ dks lkoZf=d xzkghlkoZf=d xzkghlkoZf=d xzkghlkoZf=d xzkgh dgk tkrk gSa] D;ksafd ;g vU; lHkh oxksZa ls 
#fèkj çkIr dj ldrk gSA ;s yky #fèkj df.kdk dh lrg ij nks çfrtuksa dh 
mifLFkfr ij fuHkZj gksrs gSa] tSls çfrtu A vkSj çfrtu BA ;s çfrtuh ?kVd] 
XykbdksçksVhu ;k XykbdksfyfiM gksrs gSa] ftuesa varLFk 'kdZjk ¶;wdksl gksrh gS] ftls 
H çfrtu ds :i esa tkuk tkrk gS] tks A vkSj B thu ds fu;a=.k esa gksrk gS rFkk 
fof'k"V ,atkbe ds la'ys"k.k ds fy, mÙkjnk;h gksrs gSa A O thu] H inkFkZ dks 
:ikarfjr ugÈ djrk gSA 

mís';mís';mís';mís';    

bl vH;kl ds var esa] vki bl ;ksX; gks tk,xsa fd % 

 jDr oxZ fu/kkZj.k ds fy, LykbM cuk ldsa( vkSj 

 lewgu vfHkfØ;k ds fl)kar dk o.kZu dj ldsaA 

;fn vki jhll 
/kukRed gS ¼RhD½] rks 
;g n”kkZrk gS fd 
vkids yky jDr 
dksf”kdkvksa dh lrg 
ij D çfrtu gSA 

H çfrtu ¼H Antigen½ 
fofHkUu çdkj ds 
çfrtu 21 tks fofo/k 
tSfod dk;Z djrs gSa esa 
ls ,d gks ldrk gSA 
;g ekuo esa 19 osa 
xq.klw= ij fLFkr gksrk 
gS vkSj fofHkUu çdkj 
ds dk;Z djrk gSA ;g 
çR;sd jDr oxZ ds 
çfrtu ds fy, iwoZ:i 
Hkh gSA bls inkFkZ H ds 
:i esa Hkh tkuk tkrk 
gSA 
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fp=fp=fp=fp=    4444----1 % 1 % 1 % 1 % #fèkj #fèkj #fèkj #fèkj oxZoxZoxZoxZ    çfrtu lajpukçfrtu lajpukçfrtu lajpukçfrtu lajpukAAAA    

4444----2222            vko”;d lkexzhvko”;d lkexzhvko”;d lkexzhvko”;d lkexzh    

• ,Ydksg‚y dwpÊ  

• rh{.knUr lqÃ  

• LoPN dkap dh xrZ LykbM 

• futZfer #Ã dk VqdM+k  

• #fèkj dk uewuk 

• nUr[kksnuh 

• ,dDyksuh çfrj{kh ¼çfr&A] B] 
vkSj D½ 

• tSfod vif”k’V fuLrkj.k ik= 

 

4444----3   fl)kar3   fl)kar3   fl)kar3   fl)kar    

ABO vkSj Rh #fèkj oxZ ç.kkyh] vk'ys"k.k vfHkfØ;k ij vkèkkfjr gksrk gSA ;g ns[kk 
x;k gS fd tc yky #fèkj df.kdk esa ,d ;k nksuksa çfrtu gksrs gSa] rFkk os led{k 
çfrj{kh ds laidZ esa vkrs gSa rks] os ijLij fØ;k dj –'; vk'ys"k.k@lewgu cukrs 
gSaA ;g çfrtu] O&lgyXu Xykbdksy&çksVhu gSa] vkSj yky #fèkj df.kdk dh lrg 
ij mifLFkr gksus okys vUrLFk 'kdZjk vof'k"V ;g fuèkkZfjr djrs gSa fd çfrtu A 
;k B gSA Rh çfrtu ikj&f>Yyh çksVhu gSa] vkSj yky #fèkj df.kdk dh lrg ij 
mifLFkr ik'k vius vuq:ih çfrj{kh ds lkFk fØ;k djrs gSaA lEcafèkr çfr&A vkSj 
çfr&B çfrj{kh] çfrjf{kr&Xykscqfyu ds IgM oxZ ls gSaA #fèkj oxZ A okys O;fä;ksa 
esa yky #fèkj df.kdk ij A&çfrtu vkSj lhje esa çfr&B çfrj{kh gksrs gSaA blh 
çdkj] #fèkj oxZ B ds O;fä;ksa esa yky #fèkj df.kdk ij B&çfrtu vkSj lhje esa 
çfr&A çfrj{kh gksrs gSaA #fèkj oxZ AB ds ekeys esa] yky #fèkj df.kdk ij A vkSj 
B nksuksa çfrtu vkSj lhje esa u rks çfr&A vkSj u gh çfr&B çfrj{kh gksrs gSaA var 
esa O #fèkj oxZ ds O;fä;ksa esa u rks A&çfrtu vkSj u gh B&çfrtu gksrs gSa] ysfdu 
lhje esa çfr&A vkSj çfr&B nksuksa çfrj{kh gksrs gSaA lacafèkr çfrtu vkSj çfrj{kh 
,d gh O;fä esa dHkh ugÈ ik, tkrs gSa] D;ksafd tc ;s fefJr gksrs gSa] rks 
çfrtu&çfrj{kh lfEeJ cukrs gSa] tks çHkkoh :i ls #fèkj esa lewghdj.k dks c<+krs 
gSaA Rh çfrtu okys O;fä;ksa dk #fèkj oxZ èkukRed gksrk gS] tcfd ftu O;fä;ksa esa 
bl çfrtu dh vuqifLFkfr gksrh gS] mudk #fèkj oxZ _.kkRed gksrk gSA 

IGM eq[; :i ls jDr 
vkSj ylhdk nzO; esa 
ik;k tkrk gS] ;g u;k 
laØe.k feyus ij 
“kjhj }kjk cuk;k x;k 
igyk çfrj{kh gSA  
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fp= 4fp= 4fp= 4fp= 4----2 % #f/kj 2 % #f/kj 2 % #f/kj 2 % #f/kj oxZoxZoxZoxZ    A,    esa esa esa esa A&çfrtu vkSj &çfrtu vkSj &çfrtu vkSj &çfrtu vkSj B&çfrj{kh gSA&çfrj{kh gSA&çfrj{kh gSA&çfrj{kh gSA 

 

 

 

 

 

 

fp= 4fp= 4fp= 4fp= 4----3 % #f/kj 3 % #f/kj 3 % #f/kj 3 % #f/kj oxZoxZoxZoxZ    B,    esa esa esa esa B&çfrtu vkSj &çfrtu vkSj &çfrtu vkSj &çfrtu vkSj A&çfrj{kh gSA&çfrj{kh gSA&çfrj{kh gSA&çfrj{kh gSA    

 

fp=fp=fp=fp=    4444----4444    % #f/kj % #f/kj % #f/kj % #f/kj oxZoxZoxZoxZ    AB,    esa esa esa esa A&çfrtu&çfrtu&çfrtu&çfrtu    rFkk rFkk rFkk rFkk B&çfrtu gS&çfrtu gS&çfrtu gS&çfrtu gS    vkSjvkSjvkSjvkSj    dksbZ çfrj{kh ugha gksrkdksbZ çfrj{kh ugha gksrkdksbZ çfrj{kh ugha gksrkdksbZ çfrj{kh ugha gksrk    

gSaAgSaAgSaAgSaA    

 

fp= 4fp= 4fp= 4fp= 4----5 % #f/kj 5 % #f/kj 5 % #f/kj 5 % #f/kj oxZoxZoxZoxZ    O    esa dksbZ çfrtu ugha gksresa dksbZ çfrtu ugha gksresa dksbZ çfrtu ugha gksresa dksbZ çfrtu ugha gksrkkkk    gS rFkk çfrj{kh &gS rFkk çfrj{kh &gS rFkk çfrj{kh &gS rFkk çfrj{kh &A    rFkk çfrj{kh &rFkk çfrj{kh &rFkk çfrj{kh &rFkk çfrj{kh &B    
gksrkgksrkgksrkgksrk    gSAgSAgSAgSA    
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fp=fp=fp=fp=    4444----6 % 6 % 6 % 6 % çfrtu vkSj vuq:ih çfrj{khçfrtu vkSj vuq:ih çfrj{khçfrtu vkSj vuq:ih çfrj{khçfrtu vkSj vuq:ih çfrj{khAAAA    

4444----4444            dk;Zfof/kdk;Zfof/kdk;Zfof/kdk;Zfof/k    

1. dkap dh lkQ LykbM ysa vkSj ,d xrZ dks çfr&A] nwljs dks çfr&B vkSj 
rhljs dks çfr&D ds :i esa fpfàr djsaA 

2. ,dDyksuh çfrj{kh ¼MAB½ fdV dks [kksys vkSj Mª‚ij dh lgk;rk ls igys xrZ 
esa çfr&A] nwljs xrZ esa çfr&B vkSj rhljs xrZ esa çfr&D MkysA 

3. LykbM dks lqjf{kr :i ls ,d rjQ j[k nsaA 

4. vukfedk dks èkhjs ls fljs ds ikl jxM+sa vkSj ,Ydksg‚y dwpÊ ls lkQ djsaA 

5. vukfedk ds fljs dks rh{.knUr lqÃ dh lgk;rk ls lkQ+ fd;s gq, fljs ij 
fNfær djs vkSj #fèkj dh igyh cwan dks iksaN ysaA 

6. tSls gh #fèkj dk lzko gksus yxs] bls dkap dh LykbM ij rhuks xrks± ij fxjus 
nsaA 

7. nokc yxkdj #fèkj lzko dks jksdsa vkSj t:jr iM+us ij #Ã ds VqdM+s dk 
bLrseky djsaA 

8. nUr[kksnuh dh lgk;rk ls #fèkj ds uewuksa dks èkhjs ls feyk,a vkSj ,d feuV 
rd çrh{kk djsaA 

9. ifj.kkeksa dk fujh{k.k djsaA 

4444----5555            çs{k.k vkSj foospukçs{k.k vkSj foospukçs{k.k vkSj foospukçs{k.k vkSj foospuk    

LykbM dks ckjhdh ls ns[kdj ifj.kke i<+s tk ldrs gSaA foospuk bl çdkj dh tk 
ldrh gS% 

• #fèkj oxZ A ;fn çfr&A ijh{k.k lhje ds lkFk lewgu gqvk gks( 

 

fp= 4fp= 4fp= 4fp= 4----7 % ,dDyksuh 7 % ,dDyksuh 7 % ,dDyksuh 7 % ,dDyksuh 
çfrj{kh ¼çfrj{kh ¼çfrj{kh ¼çfrj{kh ¼MAB½ fdVA½ fdVA½ fdVA½ fdVA    

,dDyksuh çfrj{kh] og 
çfrj{kh gS tks lQsn 
jDr dksf”kdk dk Dyksu 
¼çfr:i½ dj ds cukbZ 
xbZ gSA blds i”pkr~ 
çkIr lHkh çfrj{kh] ,d 
fof”k’V ekr` dksf”kdk 
dk vuqjs[k.k djrs gSA 
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• #fèkj oxZ B ;fn çfr&B ijh{k.k lhje ds lkFk lewgu gqvk gks( 

• #fèkj oxZ AB ;fn nksuksa ijh{k.k lhje ds lkFk lewgu gqvk gks] vkSj 

• #fèkj oxZ O ;fn nksuksa esa ls fdlh esa Hkh lewgu ugÈ gqvk gksA 

bUgsa uhps fn, x, LykbM fp=ksa esa ns[kk tk ldrk gS ¼fp= 4-8½ % 

 

 

 

 

 

 

 

         

 

fp= 4fp= 4fp= 4fp= 4----8 % ifj.kkeksa dk voyksdu 8 % ifj.kkeksa dk voyksdu 8 % ifj.kkeksa dk voyksdu 8 % ifj.kkeksa dk voyksdu ----------------    1&1&1&1&çdkjçdkjçdkjçdkj    B] 2&] 2&] 2&] 2&çdkjçdkjçdkjçdkj    A] 3&] 3&] 3&] 3&çdkj çdkj çdkj çdkj AB    vkSj 4&vkSj 4&vkSj 4&vkSj 4&çdkj çdkj çdkj çdkj OAAAA        

4444----6666            ifj.kkeifj.kkeifj.kkeifj.kke    

,df=r #fèkj dk uewuk] jDr oxZ ------------------------------------- ls lEcafèkr gSaA  

4444----7   lkoèkkfu;k7   lkoèkkfu;k7   lkoèkkfu;k7   lkoèkkfu;k¡¡¡¡    

1. mi;ksx djus ls igys midj.k dks lkQ djsaA 

2. maxyh dks ,Ydksg‚y dwpÊ ls vPNh rjg lkQ djsaA 

3. #fèkj dh cwan dks çfrlhje ds lkFk vPNh rjg feyk,aA 

4. ifj.kkeksa dks cgqr è;ku ls i<+saA 

5. ,Ydksg‚y dwpÊ] rh{.knUr lqÃ] #Ã rFkk nUr[kksnuh dks mi;ksx ds i'pkr~ 
tSfod vif”k’V fuLrkj.k ik= esa fuLrkfjr djsA 

fp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkj    

1. fp= 4.5: https://www.labpedia.net/blood-banking-part-1. 

2. fp= 4.6: http://nbtc.naco.gov.in/assets/resources/training/5.pdf.  

1 2 

3 4 
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vH;kl 5 

QkeZ uLy i'kqvksQkeZ uLy i'kqvksQkeZ uLy i'kqvksQkeZ uLy i'kqvksaaaa@dksf'kdk oa'kks@dksf'kdk oa'kks@dksf'kdk oa'kks@dksf'kdk oa'kksaa aa    
ds Iyhgk.kqvkds Iyhgk.kqvkds Iyhgk.kqvkds Iyhgk.kqvkaaaa s dh dksf'kdk x.kuk s dh dksf'kdk x.kuk s dh dksf'kdk x.kuk s dh dksf'kdk x.kuk 

vkSj thou {kerk vkSj thou {kerk vkSj thou {kerk vkSj thou {kerk dk dk dk dk ijh{k.kijh{k.kijh{k.kijh{k.k     

:ijs[kk:ijs[kk:ijs[kk:ijs[kk 

5-1 çLrkouk 

 mís'; 

5-2 vko';d lkexzh 

5-3 fl)kar 

5-4 dk;Zfof/k 

5-5 çs{k.k 

5-6 ifjppkZ 

5-7 lkoèkkfu;k¡  

5-8 var esa dqN ç'u 

5555----1111            çLrkoukçLrkoukçLrkoukçLrkouk    

Iyhgk.kq fHkUu çdkj dh “osr jDr dksf”kvksa esa ,d gks ldrh gS tc rd ;g Iyhgk esa 
fLFkr gks ;k Iyhgk Årdksa ls “kksf/kr fd;k x;k gksA Iyhgk.kq esa fHkUu çdkj dh 
dksf”kdk lef’V gksrh gS tSls T vkSj B ylhdk.kq] nzqekÑfrd ds leku dksf”kdk,¡ 
¼Dendrite cells½A ;s dksf”kdk,a fHkUu çdkj ds çfrj{kh dk;Z djrh gSA dksf'kdk 
fuyacu ;k dksf'kdk oa'k lao/kZu ra= esa mifLFkr thou{ke dksf'kdkvksa dh la[;k 
fuèkkZfjr djus ds fy, fVªiSu Cyw jatd viotZu ijh{k.k dk mi;ksx fd;k tkrk gSA 
fuyacu esa mifLFkr thou{ke dksf'kdkvksa dks fxuk tkrk gS] vkSj mifLFkr dqy 
dksf'kdkvksa ds çfr'kr ds :i esa O;Dr fd;k tkrk gSA thou {kerk ijh{k.k dk ,d 
vkorÊ vkadyu] fgehdj.k ;k dksf'kdk ekè;e ra= ds lkekU; çn'kZu ls igys] 
dksf'kdkvksa dh xq.koÙkk ij vkèkkjHkwr tkudkjh çnku djrk gSA 

mís';mís';mís';mís';   

bl vH;kl dks iwjk djus ds ckn] vki bl ;ksX; gks tk,¡xs fd %  

 ylhdkHk vaxksa ls dksf'kdk fuyacu rS;kj dj ldsa( vkSj 

 thfor dksf'kdkvksa vkSj e`r dksf'kdkvksa esa foHksnu dj ldsaA 
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5555----2222            vko';dvko';dvko';dvko';d    lkexzhlkexzhlkexzhlkexzh        

• midj.kmidj.kmidj.kmidj.k    

jädksf'kdkekih ¼ghekslkbVksehVj½ 
¼fp= 5-1 vkSj 5-2½]  

VSyh dkmaVj]  

lw{efiisV]  

lw{en'kÊ]  

dSaph]  

fpeVh]  

[kjy vkSj ewly]  

isVªhfM'k]  

foPNsnu Vªs]  

vidsaæ.k ufydk]  

vidsaæ.k ;a=A 

 

• vfHkdeZdvfHkdeZdvfHkdeZdvfHkdeZd    

ihch,l esa 0-4 % fVªiSu Cyw vfHkjatd]  

ihch,l ¼pH ¾ 7-5½]  

QkeZ uLy pwgs@dksf'kdk oa'kA ¼*yky 
#fèkj df.kdk y;u cQj % 0-1% 
veksfu;e DyksjkbM½ 

  

 

fp= fp= fp= fp= 5555----1111    %%%%    ghekslkbVksehVj ¼dsaæ esa fxzM okyh ,d eksVh dkap dh LykbM ftlesa dksf'kdkvksa ghekslkbVksehVj ¼dsaæ esa fxzM okyh ,d eksVh dkap dh LykbM ftlesa dksf'kdkvksa ghekslkbVksehVj ¼dsaæ esa fxzM okyh ,d eksVh dkap dh LykbM ftlesa dksf'kdkvksa ghekslkbVksehVj ¼dsaæ esa fxzM okyh ,d eksVh dkap dh LykbM ftlesa dksf'kdkvksa 
dh fxurh ds fy, uewuk yksM fd;k tkrk gS½dh fxurh ds fy, uewuk yksM fd;k tkrk gS½dh fxurh ds fy, uewuk yksM fd;k tkrk gS½dh fxurh ds fy, uewuk yksM fd;k tkrk gS½    

 

    

    

 

 

 

 

 

 

 

fp= fp= fp= fp= 5555----2222    %%%%    a½ ½ ½ ½ fofHkUu fofHkUu fofHkUu fofHkUu “osr“osr“osr“osr    #fèkj df.kdk ¼gjk½ vkSj yky #fèkj df.kdk ¼yky½ x.ku dks"B #fèkj df.kdk ¼gjk½ vkSj yky #fèkj df.kdk ¼yky½ x.ku dks"B #fèkj df.kdk ¼gjk½ vkSj yky #fèkj df.kdk ¼yky½ x.ku dks"B #fèkj df.kdk ¼gjk½ vkSj yky #fèkj df.kdk ¼yky½ x.ku dks"B 
fn[kkrk gqvk fp=Afn[kkrk gqvk fp=Afn[kkrk gqvk fp=Afn[kkrk gqvk fp=A    

         

        

        

        

       

     

     

     

     

         

        

        

        

RBC Counting Chamber 

 4 WBC Chambers consist of 16 Chambers 

WBC Counting Chamber 

 Each Chambers consist of 16 Chambers 

 4 Chambers 

 1 Central chamber 

 Divides into  
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5555----3333            fl)karfl)karfl)karfl)kar 

fVªiSu Cyw ,d lkekU; tSo vfHkjatd gS] ftldk mi;ksx thfor dksf'kdkvksa dks e`r 
dksf'kdkvksa ls i`Fkd djus ds fy, fd;k tkrk gSA Iyhgk.kqvksa dk thou {kerk 
ijh{k.k] fVªiSu Cyw vfHkjatd dks mikip;u djus dh thfor dksf'kdkvksa dh {kerk 
ij vkèkkfjr gS] vkSj bl rjg ;g] ,d lw{en'kÊ }kjk ns[ks tkus ij jaxghu fn[kkÃ 
nsrk gSA gkykafd] vfHkjatd ds lap; gksus ls e`r dksf'kdk,a gYds uhys jax dh 
fn[kkÃ nsrh gSaA fVªiSu Cyw vfHkdeZd esa dksf'kdh; çksVhu dh rqyuk esa lhje çksVhu 
ds fy, mPp caèkqrk gksrh gSA blfy,] mPp lhje fLFkfr;ksa esa laoÆèkr dksf'kdkvksa 
vkSj@;k ylhdkHk vaxksa ls dksf'kdkvksa ds fu"d"kZ.k dks] uewuk@fuyacu ls lhje dks 
gVkus ds fy, ,d mi;qä ued foy;u esa vidsafær vkSj fuyafcr dj fn;k tkrk 
gSA ;g dksf'kdk x.kuk ds ;FkkFkZ iBu ds fy, ,d iwokZis{kk gS] D;ksafd fuyacu esa 
lhje dh mifLFkfr] lw{en'kÊ ds varxZr dksf'kdkvksa dh –';rk ls le>kSrk djrs 
gq,] fuyacu esa vfHkjatu ds miiknu dks çLrqr djsxhA fVªiSu Cyw vfHkjatd esa 
Iyhgk.kqvks dh thou {kerk le;c) gSA blfy,] dksf'kdk dh thou {kerk dh 
x.kuk ,d fof'k"V le; ds varxZr iw.kZ gksuh pkfg,A 

5555----4444            dk;dk;dk;dk;ZZZZfof/kfof/kfof/kfof/k 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fp= 5fp= 5fp= 5fp= 5----2 2 2 2 b    % “osr :f/kj % “osr :f/kj % “osr :f/kj % “osr :f/kj 
df.kdk vkSj yky :f/kj df.kdk vkSj yky :f/kj df.kdk vkSj yky :f/kj df.kdk vkSj yky :f/kj 
df.kdk dh gsekslkbVksehVj df.kdk dh gsekslkbVksehVj df.kdk dh gsekslkbVksehVj df.kdk dh gsekslkbVksehVj 
esa fxurh dks ;kstuk c) esa fxurh dks ;kstuk c) esa fxurh dks ;kstuk c) esa fxurh dks ;kstuk c) 
rjhds ls n”kkZrk gqvk fp=Arjhds ls n”kkZrk gqvk fp=Arjhds ls n”kkZrk gqvk fp=Arjhds ls n”kkZrk gqvk fp=A    

ii. pwgs dh pwgs dh pwgs dh pwgs dh /khjs&/khjs /khjs&/khjs /khjs&/khjs /khjs&/khjs e`R;qe`R;qe`R;qe`R;q    ¼¼¼¼Euthanize½½½½ 

pwgs dks xnZu ds fiNys fgLls ls etcwrh ls idM+sa 

vc] nwljs gkFk ls iwaN dks rc rd [kÈps tc rd vkidks >Vdk eglwl u gks 

jh<+ dh gìh ls diky ds vyx gksus dk fujh{k.k djsaA 

i. pwgs dks pwgs dks pwgs dks pwgs dks laosnukghulaosnukghulaosnukghulaosnukghu djukdjukdjukdjuk    ¼¼¼¼Anaesthetization½½½½ 

laosnukgj.k d{k ds ry ij j[ks fV'kw isij ;k #Ã esa 5&10 feyh 
vkblks¶yksjsu feyk,aA 

pwgs dks d{k esa j[ksa 

lkal de gksus ij pwgs dks gVk nsa 

iii.  ySijksVkseh ySijksVkseh ySijksVkseh ySijksVkseh ¼¼¼¼mnj fHkfÙk dk drZumnj fHkfÙk dk drZumnj fHkfÙk dk drZumnj fHkfÙk dk drZu½½½½ 

70% ,YdksgkWy ds lkFk Qj Hkhxus ds ckn pwgksa dks foPNsnu 

vxys vkSj fiNys iSjksa ds eè; ¼mnj xqgk esa ck;È vksj½ Ropk esa ,d NksVk phjk yxk,a 

¼dSaph vkSj fpeVh dh ,d tksM+h dk ç;ksx djsa½ 
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v.  dksf'kdk x.kukdksf'kdk x.kukdksf'kdk x.kukdksf'kdk x.kuk 

dqy dksf'kdk x.kuk dks fjd‚MZ djsadqy dksf'kdk x.kuk dks fjd‚MZ djsadqy dksf'kdk x.kuk dks fjd‚MZ djsadqy dksf'kdk x.kuk dks fjd‚MZ djsa 

ghekslkbVksehVj vkSj doj fLyi dks 70% bFksu‚y ds lkFk lkQ djsa 

ghekslkbVksehVj fxzM dks lw{en'kÊ ds uhps 10X ;k 40X vkoèkZu ij 
Qksdl djsa 

fiisV esa 10 μL fVªiSu Cyw & dksf'kdk feJ.k ysa rFkk ghekslkbVksehVj 
esa doj fLyi ds fdukjs ij Mkys 

thou{ke ¼thfor½ vkSj e`r dksf'kdkvksa dks ;k rks yky #fèkj df.kdk 
x.kuk dks"B esa ;k “osr #fèkj df.kdk x.kuk dks"B esa fxusa 

10X ij lw{en'kÊ ds rgr ghekslkbVksehVj dks ns[ks vkSj fQj 40X 
vkoèkZu ij x.kuk djs 

fpeVh dk mi;ksx djds Iyhgk fudkysa 

Iyhgk] o`ô dh rqyuk esa piVh rFkk yEch gksrh gS] vkSj lse ds cht ds jax dh gksrh gS 

pwgs dh Ropk dks iwjh rjg ls gVk nsa] vkSj isfjVksfu;y xqgk [kksysa 

[kjy dks BaMs PBS ¼pH ¾ 7-4½ ds lkFk lkQ+ djsa vkSj 15 feyhyhVj futZeÊ—r 
ufydk esa LFkkukarfjr djsa 

10 feuV ds fy, 1100 rpm ij fuyacu dks vidsafær djs 

vfèkIyoh ¼supernatant½ dks NksM nsa vkSj 1 feyhyhVj yky #fèkj df.kdk y;u 
cQj ¼Lysis Buffer½ esa fVfd;k dks fQj ls fuyafcr djsa 

dejs ds rkieku ij 5-10 feuV ds fy, mf"er djs 

9 feyhyhVj PBS feyk;s vkSj 10 feuV ds fy, 1100 rpm ij vidsafær djs   

0-4% fVªiSu Cyw foy;u dh lgk;rk ls dksf'kdk fuyacu dks ruq—r djs 

¼1:1 vuqikr esa vkSj vPNh rjg feyk,¡½ 

vfèkIyoh dks gVk ns vkSj 1 feyhyhVj PBS esa fVfd;k dks fQj ls fuyafcr djsa 

iv.  Ård Ård Ård Ård lekaxhdj.k vkSj dksf'kdk laxzglekaxhdj.k vkSj dksf'kdk laxzglekaxhdj.k vkSj dksf'kdk laxzglekaxhdj.k vkSj dksf'kdk laxzg 

Iyhgk dks dkV dj fudky ys vkSj BaMs PBS ¼pH ¾ 7-4½ esa j[ks 

Iyhgk dks fHkxks;s vkSj cyiwoZd] 90 feeh uk;y‚u tky ls xqtjus ds fy, nck,a 

,d [kjy vkSj ewly esa Iyhgk dks dqpys 
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5555----5555            çs{k.kçs{k.kçs{k.kçs{k.k    

ghekslkbVksehVj dk mi;ksx djds Iyhgk.kqvksa dh x.kuk dh tkrh gSA fp= 5-3 a ,d 
“osr #fèkj df.kdk dks"B dks fn[kkrk gS ¼cM+s cM+s oxZ ds :i esa½ ftlesa esa 16 NksVs 
oxZ gksrs gSa] tgk¡ ge nks çdkj dh dksf'kdkvksa dk fujh{k.k dj ldrs gSaA ,d gS 
uhyh vfHkjaftr dksf'kdk ¼e`r dksf'kdk½] vkSj nwljh gS fcuk vfHkjatu okyh dksf'kdk 
¼thfor dksf'kdk½A fp= 5-3b n”kkZrk gS fd] Iyhgk.kqvksa dh x.kuk djrs le; fdl 
çdkj dh dksf'kdkvksa ij fopkj fd;k tkuk pkfg,A lHkh Iyhgk.kqvksa ¼thfor@er̀ 
dksf'kdkvksa½ dks 4 “osr #fèkj df.kdk dks"Bks esa fxuk tkrk gS ¼fp= 5-4½A çfr 
feyhyhVj dksf'kdkvksa dh lkaærk ds vkdyu ds fy,] lw= dk mi;ksx fd;k tkrk gS 
¼4 “osr #fèkj df.kdk dks"Bksa esa x.kuk dh xÃ dksf'kdkvksa dh dqy la[;k dk vkSlr    
X ruqrk xq.kkad X 10

4A 

ruqrk xq.kkad dks 2222 ds :i esa fy;k tkrk gS] D;ksafd dksf'kdk fuyacu] Iyhgk.kqvksa vkSj 
fVªiSu Cyw jatd] nksuksa dks cjkcj ek=k esa ysdj rS;kj fd;k tkrk gS½A fp= 5-5 esa 
vki thou{ke dksf”kdkvksa vkSj vthou{ke dksf”kdkvksa ds okLrfod fp= ns[k ldrsa 
gSA  

 

 

 

 

 

 

    

fp= fp= fp= fp= 5555----3 3 3 3 % % % % a) rhj rhj rhj rhj “osr“osr“osr“osr    #fèkj df.kdk dks"B ¼#fèkj df.kdk dks"B ¼#fèkj df.kdk dks"B ¼#fèkj df.kdk dks"B ¼16161616    NksVs dks"Bks okys½ esa ls ,d esa dksf'kdkvksa NksVs dks"Bks okys½ esa ls ,d esa dksf'kdkvksa NksVs dks"Bks okys½ esa ls ,d esa dksf'kdkvksa NksVs dks"Bks okys½ esa ls ,d esa dksf'kdkvksa 
dh x.kuk dh fn'kk fn[kkrs gSaAdh x.kuk dh fn'kk fn[kkrs gSaAdh x.kuk dh fn'kk fn[kkrs gSaAdh x.kuk dh fn'kk fn[kkrs gSaA    

 
fp= fp= fp= fp= 5555----3 %3 %3 %3 %    b) “osr“osr“osr“osr    #fèkj df.kdk dks"B fn[kk jgk gS] fd fxurh djrs le; fdu Iyhgk.kqvks#fèkj df.kdk dks"B fn[kk jgk gS] fd fxurh djrs le; fdu Iyhgk.kqvks#fèkj df.kdk dks"B fn[kk jgk gS] fd fxurh djrs le; fdu Iyhgk.kqvks#fèkj df.kdk dks"B fn[kk jgk gS] fd fxurh djrs le; fdu Iyhgk.kqvksaa aa    

ij fopkj fd;k tkuk pkfg,A gjs jax dk fu'kku bafxr djrk gS] fd mu ij fopkj fd;k tkuk pkfg,A gjs jax dk fu'kku bafxr djrk gS] fd mu ij fopkj fd;k tkuk pkfg,A gjs jax dk fu'kku bafxr djrk gS] fd mu ij fopkj fd;k tkuk pkfg,A gjs jax dk fu'kku bafxr djrk gS] fd mu 
Iyhgk.kqvks dks fxuuk Iyhgk.kqvks dks fxuuk Iyhgk.kqvks dks fxuuk Iyhgk.kqvks dks fxuuk pkfg,Apkfg,Apkfg,Apkfg,A    tks Åij vkSj ckb± vksj eè; dks Nwrs gSatks Åij vkSj ckb± vksj eè; dks Nwrs gSatks Åij vkSj ckb± vksj eè; dks Nwrs gSatks Åij vkSj ckb± vksj eè; dks Nwrs gSa    yky Ø‚l yky Ø‚l yky Ø‚l yky Ø‚l 
bafxr djrk gS] fd uhps vkSj nkb± vksj eè; bafxr djrk gS] fd uhps vkSj nkb± vksj eè; bafxr djrk gS] fd uhps vkSj nkb± vksj eè; bafxr djrk gS] fd uhps vkSj nkb± vksj eè; js[kk dks Nwus okys Iyhgk.kqvks dks js[kk dks Nwus okys Iyhgk.kqvks dks js[kk dks Nwus okys Iyhgk.kqvks dks js[kk dks Nwus okys Iyhgk.kqvks dks 
x.kuk ls ckgj djsaAx.kuk ls ckgj djsaAx.kuk ls ckgj djsaAx.kuk ls ckgj djsaA    

ifjdyuifjdyuifjdyuifjdyu    

çfr feyhyhVj ek=k esa dksf'kdkvksa dh lkaærk % 

,d cM+s oxZ esa dksf'kdkvksa dh vkSlr la[;k = x 

    

    

    

    

Dead Cells  Live Cells  

* Dead cells are 

stained blue  

* Non-refractile 

* Appear colourless 

and bright 

* Refractile under 

phase contrast 
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ruqrk xq.kkad     = 2 (1:1) 

lseh ls feyhyhVj esa :ikarj.k xq.kkad = 104 

1 oxZ dk vk;ru  = 1 feeh2 ¼yackÃ x pkSM+kÃ½ x 0.1 mm ¼xgjkÃ½ 

    = 0.1 lseh x 0.1 lseh x 0.01 lseh 

 = 0-0001 lseh3  

 = 10–4 lseh3 

= 10–4 feyh 

dksf'kdk thou {kerk  =  100×

akdk,dksf'h;dqy fxuh x
k dh la[;kdkvksa dksf'thou{ke   

          = % thou{ke dksf'kdk,a 

 
 

 

 

 

 

 

 

 

fp= fp= fp= fp= 5555----4 4 4 4 % dksf'kdk thou {kerk dh x.kuk ds fy, dksf'kdk x.kuk d% dksf'kdk thou {kerk dh x.kuk ds fy, dksf'kdk x.kuk d% dksf'kdk thou {kerk dh x.kuk ds fy, dksf'kdk x.kuk d% dksf'kdk thou {kerk dh x.kuk ds fy, dksf'kdk x.kuk dhhhh    çfØ;k vkSj çfØ;k vkSj çfØ;k vkSj çfØ;k vkSj 
fjd‚ÉMx dk fp=.kfjd‚ÉMx dk fp=.kfjd‚ÉMx dk fp=.kfjd‚ÉMx dk fp=.kAAAA    

    
fp= fp= fp= fp= 5555----5555    %%%%    uewuksa ls uewuksa ls uewuksa ls uewuksa ls Hkkfjr ,d Hkkfjr ,d Hkkfjr ,d Hkkfjr ,d “osr“osr“osr“osr    #fèkj dksf'kdk dks"B esa ls ,d #fèkj dksf'kdk dks"B esa ls ,d #fèkj dksf'kdk dks"B esa ls ,d #fèkj dksf'kdk dks"B esa ls ,d okLrfod fp=okLrfod fp=okLrfod fp=okLrfod fp=] tgka ] tgka ] tgka ] tgka 

fofHkUu thou{ke vkSj e`r dksf'kdkvksa dks ns[kk tk ldrk gSAfofHkUu thou{ke vkSj e`r dksf'kdkvksa dks ns[kk tk ldrk gSAfofHkUu thou{ke vkSj e`r dksf'kdkvksa dks ns[kk tk ldrk gSAfofHkUu thou{ke vkSj e`r dksf'kdkvksa dks ns[kk tk ldrk gSA    

3 3 2 2 

2 2 2 0 

2 1 3 2 

2 2 2 1 

1 1 1 1 

1 1 1 0 

0 0 2 1 

1 2 2 0 

Total Cell Count Viable Cell Count 

Total Cell count = 3+3+2+ 

2+2+2+2+0+2+1+3+2+2+

2+2+1 =  

Viable Cell count = 1+1+1 

+1+1+1+1+0+0+0+2+1+1

+2+2+0 =  

Cell Count Record 

Take the Average of  
R1, R2, R3, R4 

Cell count 

Record for all the 4 WBC 
Chambers: 

R1, R2, R3, R4 

Total Cell  
Count 

Viable Cell 

Count 
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5555----6666            ifjppkZifjppkZifjppkZifjppkZ  

dksf'kdk ekè;e O;oLFkkiu esa b"Vre dksf'kdk ds vfLrRo vkSj o`f) dk vkdyu 
djus ds fy, fVªiSu Cyw ijh{k.k ,d vPNk mik; gSA lkekU;r% 95% ls vfèkd ;k 
mlds cjkcj thou{ke x.kuk dks vR;qÙke ekuk tkrk gSA dHkh&dHkh fVªiSu Cyw 
folfjr oLrqvksa ds fuekZ.k dks çsfjr dj ldrk gS] ftls xyrh ls dksf'kdkvksa ds :i 
esa igpkuk tk ldrk gSA bl rjg ds mnkgj.kksa ls vfèkvkdyu gks ldrk gSA 
gkykafd xyr x.kuk vkSj dksf'kdk dh x.kuk ds lhfer le; ds eqís mifLFkr gSa] 
80% ls de dh thou {kerk dks vYi ekuk tk ldrk gSA 

5555----7777            lkoèkkfu;klkoèkkfu;klkoèkkfu;klkoèkkfu;k¡¡¡¡ 

1. pwgksa vkSj fVªiSu Cyw vfHkjatd dks dk;Z esa ysrs le; nLrkus tSls O;fäxr 
lqj{kk midj.kks ds mi;ksx dh vuq”kalk dh tkrh gSA 

2. PBS foy;u dks 4°C ij j[kuk pkfg,A 

3. tc mi;ksx esa u gkssa] dksf'kdk fuyacu dks cQZ ;k 4°C esa j[ksasA 

4. Iyhgk dks è;ku ls igpkusa] bls o`ô ls u Hkzfer djsaA 

5. 15 feuV ds Hkhrj dksf'kdk dh x.kuk iw.kZ djsaA 

5555----8888            var esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”u 

1. fVªiSu Cyw ,d lkekU; tSo vfHkjatd gS] ftldk mi;ksx dksf'kdk dk ---------------- 
ijh{k.k djus ds fy, fd;k tkrk gS     

a) thou 'kfä 

b) thou {kerk  

c) ifjorZu'khyrk 

d) çdkj 

2. e`r dksf'kdk dks fVªiSu Cyw }kjk vfHkjaftr dj nsus ls ;g lw{en'kÊ ds uhps    
----------------------------- jax esa fn[kkÃ nsrh gSA 

3. ge dksf'kdk thou {kerk ijh{k.k esa fVªiSu Cyw vfHkjatd dk mi;ksx D;ksa djrs 
gSa\ 

4. dksf'kdk thou {kerk dk vkdyu djus dk mís'; crk,aA 

5. yky #fèkj df.kdk vkSj “osr #fèkj df.kdk@Iyhgk.kqvks ds x.kuk dks"Bks ds 
eè; varj Li"V djsaA 

6. vki thfor dksf'kdkvksa ls e`r dksf'kdkvksa dh igpku dSls djsaxs\ 



    
    
vvvvH;klH;klH;klH;kl    5   5   5   5                                       QkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk x.kuk vkSj thou {kerk dk ijh{k.kQkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk x.kuk vkSj thou {kerk dk ijh{k.kQkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk x.kuk vkSj thou {kerk dk ijh{k.kQkeZ uLy i”kqvksa@dksf”kdk oa”kksa ds Iyhgk.kqvksa dh dksf”kdk x.kuk vkSj thou {kerk dk ijh{k.k    
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7. D;k ge dksf'kdk thou {kerk ijh{k.k djus ds fy, Iyhgk ds vfrfjä vU; 
vaxksa dk mi;ksx dj ldrs gSa\ 

8. ylhdkHk vax ls fu’df’kZr dksf'kdkvksa dks ,d mi;qä yo.k ds foy;u esa D;ksa 
fuyafcr dj fn;k tkrk gS\ 

9. ÞfVªiSu Cyw vfHkjatu ,d le;c) vH;kl gSAß bldk vkSfpR; fyf[k,A  

fp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkj    

Illustration are drawn/Photographs are clicked by the authors of this Exercise.
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vH;kl 6  

,atkbe lgyXu çfrj{kk 'kks"kd ,atkbe lgyXu çfrj{kk 'kks"kd ,atkbe lgyXu çfrj{kk 'kks"kd ,atkbe lgyXu çfrj{kk 'kks"kd 
vkekiuvkekiuvkekiuvkekiu    ¼¼¼¼ELISA½½½½    

:ijs[kk:ijs[kk:ijs[kk:ijs[kk    

6-1 çLrkouk     

 mís';    

6-2 vko';d lkexzh    

6-3 fl)kar    

6-4 dk;Zfof/k 

6-5 çs{k.k 

6-6 lkoèkkfu;k¡ 

6-7 var esa dqN ç”u 

6666----1111 çLrkoukçLrkoukçLrkoukçLrkouk    

,ykbt+k,ykbt+k,ykbt+k,ykbt+k    rduhdrduhdrduhdrduhd gkeksZu] isIVkbM~l] çksVhu vkSj çfrtu dh igpku vkSj çek.khdj.k 
gsrq ,d laosnu'khy çfrj{kk&jlk;fud rduhd gSA ;g O;kid :i ls fpfdRlk esa 
funkulwpd ds :i esa mi;ksx dh tkrh gS] rFkk m|ksxksa vkSj vuqlaèkku esa xq.koÙkk 
fu;a=.k dk ,d mik; gSA vkekiu dks ,d Bksl&vkèkk=h ij ,atkbeksa dk mi;ksx 
djds fd;k tkrk gS] tks ,d çfrj{kh ls lEc) gksrs gSa] vkSj igpkuus gsrq ,d 
fpUgd ds :i esa dke djrk gSA blfy,] ,ykbt+k dks Bksl&çkoLFkk ,atkbe çfrj{kk 
vkekiu ds :i esa Hkh tkuk tkrk gSA 

mís';mís';mís';mís'; 

bl vH;kl dks iwjk djus ds ckn vki bl ;ksX; gks tk,xsa fd % 

 ,ykbt+k ds fl)kar vkSj çfrj{kk&çek=hdj.k rduhd dk o.kZu dj ldsa( 
vkSj  

 isIVkbM] çksVhu] çfrj{kh vkSj gkWeksZu dk irk yxk ldsa vkSj ek=k fuèkkZfjr 
dj ldsaA 

6666----2222    vko';dvko';dvko';dvko';d    lkexzhlkexzhlkexzhlkexzh    

• ,ykbt+k IysV ¼fp= 6-1½]  • çfrtu]  
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• ekud cgqDyksuh 
çfr&lhje@çfrtu&fof'k"V 
,dDyksuh çfrj{kh]  

• çfrtu ds fy, fof'k"V fuEu 
vkSj mPp vuqekid lhje]  

• lcLVªsV foy;u]  

• ysfir cQj ¼pH 9-6½]  

• okf”kax cQj ¼Washing buffer½ 
¼pH 7-4½]  

• fojke foy;u ¼1M H2SO4½]  

• 1-5% e[kfu;k nwèk&ikmMj 
foy;u ¼Skimmed milk 

powder solution½ vkSj@0-5% 
BSA xks&lhje ,YcwfeuA 

foy;u dh rS;kjhfoy;u dh rS;kjhfoy;u dh rS;kjhfoy;u dh rS;kjh        

ysfir ysfir ysfir ysfir cQj ¼cQj ¼cQj ¼cQj ¼pH    9999----6½6½6½6½    

0-29 xzke lksfM;e ckbdkcksZusV $ 0-15 xzke lksfM;e DyksjkbM $ 0-02 xzke lksfM;e 
,t+kbM] dk ot+u djsa vkSj vklqr ty esa ?kksysa] ftlls ek=k 1 yhVj gks tk,A 

lcLVªsVlcLVªsVlcLVªsVlcLVªsV    foy;u foy;u foy;u foy;u     

1-45 xzke MkblksfM;e gkbMªkstu Q‚LQsV $ 8-0 xzke lksfM;e DyksjkbM $ 0-20 xzke 
iksVsf'k;e DyksjkbM $ 0-20 xzke iksVsf'k;e MkbgkbMªkstu Q‚LQsV] otu djsa vkSj 
bls 1 yhVj vklqr ty esa ?kksys] vkSj blesa 500 μL TWEEN-20 feyk;sA 

Q‚LQsV cQj Q‚LQsV cQj Q‚LQsV cQj Q‚LQsV cQj yo.k yo.k yo.k yo.k ¼¼¼¼PBS½ & ½ & ½ & ½ & pH    7777----2222,    0000----15151515    M    

500 feyhyhVj vklqr ty esa ?kksysa 

8 xzke lksfM;e DyksjkbM $ 0-2 xzke iksVsf'k;e DyksjkbM $ 1-15 xzke MkblksfM;e 
gkbMªkstu Q‚LQsV $ 0-2 xzke iksVsf'k;e MkbgkbMªkstu Q‚LQsV 

pH dks 7-2 lek;ksftr djsa vkSj vklqr ty dks feyk dj ek=k dks 1000 feyhyhVj 
rd cuk,aA 

lkbVªsV cQj & lkbVªsV cQj & lkbVªsV cQj & lkbVªsV cQj & pH    5555----0] 00] 00] 00] 0----1111    M %%%%    

0-1    M lkbfVªd ,flM dk 33 feyhyhVj $ 0-1    M lksfM;e lkbVªsV dk 67 
feyhyhVj 

fVªl&gkbMªksDyksfjd vEy cQj & fVªl&gkbMªksDyksfjd vEy cQj & fVªl&gkbMªksDyksfjd vEy cQj & fVªl&gkbMªksDyksfjd vEy cQj & pH    7777----6] 06] 06] 06] 0----01010101    M    %%%%    

vklqr ty esa ?kksysa] 1111----21 21 21 21 xzke fVªl 50 50 50 50 feyhyhVj esa vkSj pH dks gkbMªksDyksfjd 
vEy ds lkFk 7777----6 6 6 6 esa lek;ksftr djsaA 

vafre ek=k dks 100 100 100 100 feyhyhVj rd cuk,aA mi;ksx djus ls igys 10101010 ckj ruq—r 
djsaA 

,ykbt,ykbt,ykbt,ykbt++++k k k k lcLVªsVlcLVªsVlcLVªsVlcLVªsV        

1. MkbMkbMkbMkbvfeukscsaft+Mkbu ¼vfeukscsaft+Mkbu ¼vfeukscsaft+Mkbu ¼vfeukscsaft+Mkbu ¼DAB½½½½    %%%%    10 feyh 0-1M fVªl&gkbMªksDyksfjd vEy cQj 
¼pH    7777----6666½ esa 6 feyhxzke MkbMkbMkbMkb vekbucsaft+Mkbu ?kksysaA 

gkbMªkstu isjkWDlkbM ds 10μL feyk;s ¼mi;ksx ls Bhd igys½A 
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2. v‚FkksZ&Qsfuy&Mkbvekbu ¼v‚FkksZ&Qsfuy&Mkbvekbu ¼v‚FkksZ&Qsfuy&Mkbvekbu ¼v‚FkksZ&Qsfuy&Mkbvekbu ¼OPD½½½½    %%%%    100 feyhyhVj 0-1M lksfM;e lkbVªsV 
cQj ¼pH 5-0½] esa 34 feyhxzke v‚FkksZ&Qsfuy    Mkbvekbu ?kksysaA 

gkbMªkstu isjkWDlkbM ds 50μL feyk;s ¼mi;ksx ls Bhd igys½A 

 
fp=fp=fp=fp=    6666----1111    % % % % ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    IysVIysVIysVIysVAAAA    

6666----3333            fl)karfl)karfl)karfl)kar    

,atkbe lgyXu çfrj{kk 'kks"kd vkekiu ¼,ykbt+k½] çfrtu ds ,d fof'k"V 
vfèkLFkkfud ¼,fiVksi½ ds fy, çfrj{kh caèku ds ewy fl)kar dk ikyu djrk gSA 
vkekiu esa rhu çeq[k vfHkfØ;k,¡ lfEefyr gSaA lcls igys] fof'k"V çfrj{kk 
vfHkfØ;k ¼çfrtu&çfrj{kh vfHkfØ;k½] mlds ckn lcLVªsV ¼o.kZtu½ dks ,d 
v?kqyu'khy jaxhu mRikn esa ifjoÆrr djus dh ,atkbeh jklk;fud vfHkfØ;k gksrh 
gSA rhljh] jaxks ds ladsrks dh igpku vkSj jax dh rhozrk dk çek=hdj.kA 

,ykbt+k,ykbt+k,ykbt+k,ykbt+k    ds pkj çeq[k çdkj gSads pkj çeq[k çdkj gSads pkj çeq[k çdkj gSads pkj çeq[k çdkj gSa    %%%%    

• çR;{k çR;{k çR;{k çR;{k ,ykbt+k,ykbt+k,ykbt+k,ykbt+k 

çR;{k ,ykbt+k] ,ykbt+k dk lcls ljy :i gSA çR;{k ,ykbt+k es] la;qfXer ,atkbe 
ds lkFk fpfUgr fd;k x;k çkFkfed çfrj{kh lhèks çfrtu ls tqM+rk gSA o.kZtfud 
lcLVªsV ds tqM+us ls ,atkbe ty&vi?kVu gksus ij jax ifjorZu gksrk gS ¼fp= 6-2½A  

 

 

 

 

 

fp= fp= fp= fp= 6666----2 %2 %2 %2 %    çR;{k çR;{k çR;{k çR;{k ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    dks n'kkZus okyk fp=A fdlh fn, x, tSfod uewus esa çfrtu dks n'kkZus okyk fp=A fdlh fn, x, tSfod uewus esa çfrtu dks n'kkZus okyk fp=A fdlh fn, x, tSfod uewus esa çfrtu dks n'kkZus okyk fp=A fdlh fn, x, tSfod uewus esa çfrtu 
dk irk yxkus ds fy,] ,atkbe ¼tSls] g‚lZ jsfM'k ijkWDlhMst½ la;qfXer çfrj{kh dk irk yxkus ds fy,] ,atkbe ¼tSls] g‚lZ jsfM'k ijkWDlhMst½ la;qfXer çfrj{kh dk irk yxkus ds fy,] ,atkbe ¼tSls] g‚lZ jsfM'k ijkWDlhMst½ la;qfXer çfrj{kh dk irk yxkus ds fy,] ,atkbe ¼tSls] g‚lZ jsfM'k ijkWDlhMst½ la;qfXer çfrj{kh 
dk mi;ksx fd;k tkrk gSA tc çfrtu dks igpku fy;k tkrk gS] rks o.kZtfud  dk mi;ksx fd;k tkrk gSA tc çfrtu dks igpku fy;k tkrk gS] rks o.kZtfud  dk mi;ksx fd;k tkrk gSA tc çfrtu dks igpku fy;k tkrk gS] rks o.kZtfud  dk mi;ksx fd;k tkrk gSA tc çfrtu dks igpku fy;k tkrk gS] rks o.kZtfud  
lcLVªsVlcLVªsVlcLVªsVlcLVªsV] jax mRiUu djrk gSA fo'ks"k rjax nSè;Z ij] ] jax mRiUu djrk gSA fo'ks"k rjax nSè;Z ij] ] jax mRiUu djrk gSA fo'ks"k rjax nSè;Z ij] ] jax mRiUu djrk gSA fo'ks"k rjax nSè;Z ij] ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    IysV iBu ;a= IysV iBu ;a= IysV iBu ;a= IysV iBu ;a= 
uked e'khu dk mi;ksx djds jax dh rhozrk dks ekik tk ldrk gSAuked e'khu dk mi;ksx djds jax dh rhozrk dks ekik tk ldrk gSAuked e'khu dk mi;ksx djds jax dh rhozrk dks ekik tk ldrk gSAuked e'khu dk mi;ksx djds jax dh rhozrk dks ekik tk ldrk gSA    

Test Antigen   
Antibody-Enzyme binds 

to Antigen 

 

Antibody-Enzyme conjugate 
Chromogen Colour change 
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• vçR;{k vçR;{k vçR;{k vçR;{k ,ykbt+k,ykbt+k,ykbt+k,ykbt+k     

bl rduhd esa] çfrtu dk irk yxk;k tkrk gS] vkSj ek=k fuèkkZfjr dh tkrh gS] 
bls ,d foysfir çfrj{kh dk mi;ksx djds IysV ij fLFkj fd;k tkrk gS] tks fo'ks"k 
:i ls Bksl çkoLFkk ij çfrtu dks idM+ ysrk gSA ,d f}rh;d çfrj{kh] ftls ,d 
,atkbe ¼çfrosnd ,atkbe dgk tkrk gS½ ds lkFk fpfUgr fd;k tkrk gS] fQj mls 
lhèks fLFkj çfrtu ds lkFk tqM+us fn;k tkrk gSA ijh{k.k ds uewus esa çfrtu dh 
mifLFkfr dk irk] çfrtu&çfrj{kh&,atkbe l;qXe esa ,d ,atkbe&lcLVªsV ¼o.kZtu½ 
tksM+ dj yxk;k tkrk gS] tks fd jax mRiUu djrk gS ¼fp= 6-3½A 

 

 

 

 

fp= fp= fp= fp= 6666----3 %3 %3 %3 %    çfrtu dk irk nks pj.kksa okyh çfØ;k }kjk yxk;k tkrk gSA lcls igys] çfrtu dk irk nks pj.kksa okyh çfØ;k }kjk yxk;k tkrk gSA lcls igys] çfrtu dk irk nks pj.kksa okyh çfØ;k }kjk yxk;k tkrk gSA lcls igys] çfrtu dk irk nks pj.kksa okyh çfØ;k }kjk yxk;k tkrk gSA lcls igys] 

çfrtu dk irk yxkus ds fy, fof'k"V çkFkfed çfrj{kh dks tksM+k tkrk gS] vkSj çfrtu dk irk yxkus ds fy, fof'k"V çkFkfed çfrj{kh dks tksM+k tkrk gS] vkSj çfrtu dk irk yxkus ds fy, fof'k"V çkFkfed çfrj{kh dks tksM+k tkrk gS] vkSj çfrtu dk irk yxkus ds fy, fof'k"V çkFkfed çfrj{kh dks tksM+k tkrk gS] vkSj 

fQj ,atfQj ,atfQj ,atfQj ,at++ ++kbe ds lkFk la;qfXer ekè;fed çfrj{kh dks f}rh;d çfrj{kh ds lkFk kbe ds lkFk la;qfXer ekè;fed çfrj{kh dks f}rh;d çfrj{kh ds lkFk kbe ds lkFk la;qfXer ekè;fed çfrj{kh dks f}rh;d çfrj{kh ds lkFk kbe ds lkFk la;qfXer ekè;fed çfrj{kh dks f}rh;d çfrj{kh ds lkFk 

tqM+us dh vuqefr nh tkrh gSA tqM+us dh vuqefr nh tkrh gSA tqM+us dh vuqefr nh tkrh gSA tqM+us dh vuqefr nh tkrh gSA ,atkb,atkb,atkb,atkbe ¼mnkgj.k ds fy, g‚lZ jsfM'k e ¼mnkgj.k ds fy, g‚lZ jsfM'k e ¼mnkgj.k ds fy, g‚lZ jsfM'k e ¼mnkgj.k ds fy, g‚lZ jsfM'k 

ijkWijkWijkWijkWDlhMst½ blds DlhMst½ blds DlhMst½ blds DlhMst½ blds lcLVªsVlcLVªsVlcLVªsVlcLVªsV    ij dke djrk gS] vkSj jax mRiUu djrk gS] ftldh ij dke djrk gS] vkSj jax mRiUu djrk gS] ftldh ij dke djrk gS] vkSj jax mRiUu djrk gS] ftldh ij dke djrk gS] vkSj jax mRiUu djrk gS] ftldh 

rhozrk dks ¼fo'ks"k rjax nSè;Z ij rhozrk dks ¼fo'ks"k rjax nSè;Z ij rhozrk dks ¼fo'ks"k rjax nSè;Z ij rhozrk dks ¼fo'ks"k rjax nSè;Z ij ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    IysV iBu ;a= dk mi;ksx djds½] IysV iBu ;a= dk mi;ksx djds½] IysV iBu ;a= dk mi;ksx djds½] IysV iBu ;a= dk mi;ksx djds½] 

LisDVªe Hkkferh;rLisDVªe Hkkferh;rLisDVªe Hkkferh;rLisDVªe Hkkferh;r    ¼¼¼¼spectrophoto meterically½½½½    :i ls ekik tk ldrk gSA:i ls ekik tk ldrk gSA:i ls ekik tk ldrk gSA:i ls ekik tk ldrk gSA    

• lSaMfop lSaMfop lSaMfop lSaMfop ,y,y,y,ykbt+kkbt+kkbt+kkbt+k    

lSaMfop ,ykbt+k esa] çfrtu dks] 1 vkSj 2 çfrjf{k;ksa ds chp lSaMfop fd;k tkrk gSA 
;g vkekiu çR;{k ;k vçR;{k rjhds ls fd;k tk ldrk gSA bfPNr çfrtu dks 
vo'kksf"kr djus ds fy, çkFkfed çfrj{kh ¼10½ dks IysV ij fLFkj fd;k tkrk gSA 
blds ckn lalwpu çfrj{kh ;k f}rh;d çfrj{kh] tks ,atkbe&la;qfXer gS] dks fQj 10 

çfrj{kh ij tqM+s çfrtu ds lkFk caèkus ds fy, çLrqr fd;k tkrk gSA o.kZtu 
lcLVªsV dks tksM+us ls ,at+kbe ty&vi?kVu gksus ij jax ifjorZu gksxk] tks 20 
çfrj{kh ds lkFk la;ksftr gS ¼fp= 6-4½A 

 

 

 

 

 

fp= fp= fp= fp= 6666----4444    %%%%    lSaMfop lSaMfop lSaMfop lSaMfop ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    dks n'kkZrk dks n'kkZrk dks n'kkZrk dks n'kkZrk fp= fp= fp= fp= ekik ekik ekik ekik tkus okyk çfrtu] çkFkfed vkSj tkus okyk çfrtu] çkFkfed vkSj tkus okyk çfrtu] çkFkfed vkSj tkus okyk çfrtu] çkFkfed vkSj 
f}rh;d çfrj{kh ds chp lSf}rh;d çfrj{kh ds chp lSf}rh;d çfrj{kh ds chp lSf}rh;d çfrj{kh ds chp lSaMfop fd;k tkrk gSa] vkSj ckdh aMfop fd;k tkrk gSa] vkSj ckdh aMfop fd;k tkrk gSa] vkSj ckdh aMfop fd;k tkrk gSa] vkSj ckdh ddddhhhh    çfØ;k ogh çfØ;k ogh çfØ;k ogh çfØ;k ogh 
jgrh gS] tks igys crkÃ xÃ FkhAjgrh gS] tks igys crkÃ xÃ FkhAjgrh gS] tks igys crkÃ xÃ FkhAjgrh gS] tks igys crkÃ xÃ FkhA    

1° Antibody-antigen 
binding 

2° Antibody-Enzyme 
binds to 1° Antibody Chromogen Colour change 

Antigen   

Chromogen 

Colour change 
1° Antibody-

antigen binding 

2° Antibody-
Enzyme binds to 

antigen 

Immobilized 
1° Antibody 

Antigen 

Enzyme linked 2° 
Antibody 
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LièkÊ LièkÊ LièkÊ LièkÊ ,ykbt+k,ykbt+k,ykbt+k,ykbt+k        

LièkÊ ,ykbt+k] bl fl)kar ij dke djrh gS] fd ijh{k.k çfrtu vkSj mlh çfrtu 
dk ,d la;qfXer laLdj.k] ,ykbt+k IysV ij iwoZ&ysfir fof'k"V çfrj{kh caèku LFkyksa 
dh lhfer la[;k ds fy, çfrLièkkZ djsaxsA ;g vkekiu] ysfir çfrtu ds y{; LFky 
ds fy, çfrLièkkZ djus okys çfrj{kh }kjk foijhr :i ls Hkh fd;k tk ldrk gSA 
fpfUgr fd, x, çfrj{kh uewus igys ls mifLFkr çfrjf{k;ksa ds lkFk çfrLièkkZ djsaxsA 
,d LièkÊ vkekiu esa] vkekiu ls mRlÆtr gksus okys ladsrksa dh çcyrk çfrtu ;k 
çfrj{kh dh lkaærk ds O;qRØekuqikrh gksrh gS ¼fp= 6-5½A  

 

 

 

 

 
fp= fp= fp= fp= 6666----5555    %%%%    LièkÊ LièkÊ LièkÊ LièkÊ ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    fn[kkus okyk vkjs[k tks çfrtu dk irk yxkus vkSj ekius ds fn[kkus okyk vkjs[k tks çfrtu dk irk yxkus vkSj ekius ds fn[kkus okyk vkjs[k tks çfrtu dk irk yxkus vkSj ekius ds fn[kkus okyk vkjs[k tks çfrtu dk irk yxkus vkSj ekius ds 

fy, laosnu'khy fofHkUurk,fy, laosnu'khy fofHkUurk,fy, laosnu'khy fofHkUurk,fy, laosnu'khy fofHkUurk,¡¡¡¡    çnku djrk gSAçnku djrk gSAçnku djrk gSAçnku djrk gSA    

rkfydkrkfydkrkfydkrkfydk    6666----1111    % pkj çdkj dh % pkj çdkj dh % pkj çdkj dh % pkj çdkj dh ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    fofèk;ksa dh rqyukfofèk;ksa dh rqyukfofèk;ksa dh rqyukfofèk;ksa dh rqyukAAAA 

    çR;{k çR;{k çR;{k çR;{k ,ykbt+k,ykbt+k,ykbt+k,ykbt+k vçR;{k vçR;{k vçR;{k vçR;{k ,ykbt+k,ykbt+k,ykbt+k,ykbt+k lSaMfop lSaMfop lSaMfop lSaMfop ,ykbt+k,ykbt+k,ykbt+k,ykbt+k LièkÊ LièkÊ LièkÊ LièkÊ ,ykbt+k,ykbt+k,ykbt+k,ykbt+k  

1111    ;g lcls rst+ 

,ykbt+k ijh{k.k gS 

& blesa de pj.k] 

vfHkdeZd gksrs gS 

vkSj ;g de 

=qfV&ço.k gksrk gS 

;g fdQk;rh gS 

D;ksafd fpfUgr 

çfrjf{k;ksa dh de 

vko';drk gksrh gSa 

blesa mPp 

fof'k"Vrk gksrh gS 

& çfrj{kh dk irk 

yxkus vkSj idM+us 

dh {kerk gksrh gS 

uewuk çlaLdj.k dh 

dksÃ vko';drk ugÈ 

2222    mPp i`"BHkwfe /ofu 

& çfrtu 

fLFkjhdj.k fof'k"V 

ugÈ gSA dksÃ 

ikj& vfHkfØ;k 

ugÈ     

f}rh;d çfrj{kh ls 

i`"BHkwfe /ofu dh 

laHkkouk 

ikj&vfHkfØ;k] 

idMs+ x, vkSj 

igpkus x, 

çfrjf{k;ksa ds chp 

i`"BHkwfe /ofu iSnk 

djrh gS 

ikj&vfHkfØ;k gks 

ldrh gS & bl 

vkekiu ds fy, 

çfrj{kh dk b’Vre 

mi;ksx dfBu gS 

3333    de yphykiu & 

fof'k"V çfrtu ds 

fy, fof'k"V 

çfrj{kh 

mPp yphykiu& 

10 çkFkfed çfrj{kh 

dh ,d foLr`r 

J`a[kyk dk mi;ksx 

,dy fpUg okys 

20&çfrj{kh ds fy, 

fd;k tk ldrk gS 

mPp yphykiu & 

pwafd çR;{k vkSj 

vçR;{k vkekiu 

nksuksa dks ç;ksx 

fd;k tk ldrk gS 

lcls yphyk & pwafd 

çR;{k] vçR;{k vkSj 

lSaMfop ,ykbt+k dks 

ç;ksx fd;k tk 

ldrk gS 

1° Antibody 
coat 

Sample antigen 
Conjugated antigen 

Sample & conjugated 
antigen competes for 1°Ab 

Chromogen 

Colour change 
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4444    çfrtu ds çfr] 

çfrj{kk çfrfØ;k 

dk fo'ys"k.k djus 

ds fy, vkekiu 

fodYi 

çfrj{kh lkaærk ds 

fuèkkZj.k ds fy, 

vkekiu fodYi 

tfVy çfrtu 

uewus ds fo'ys"k.k 

ds fy, ilanhnk 

vkekiu 

çfrtu dk irk 

yxkus ds fy, mÙke 

vkekiu tks 2 

vyx&vyx 

çfrjf{k;ksa ls caèks ugÈ 

gSa 

5555    ladsr çoèkZu dh 

vuqifLFkfr & de 

laosnu'khy 

mPp laosnu'khyrk 

& ladsr çoèkZu 

çR;{k vkSj vçR;{k 

,ykbt+k dh rqyuk 

esa 2&5 xquk 

vfèkd 

laosnu'khyrk 

de laosnu'khy 

ysfdu vfèkd etcwr 

6666----4444            dk;Zfof/kdk;Zfof/kdk;Zfof/kdk;Zfof/k    

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

2222----            çFkeçFkeçFkeçFke    vfHkfØ;kvfHkfØ;kvfHkfØ;kvfHkfØ;k    %%%%    

fiisV dh lgk;rk ls 50 μL ruq—r lhjk] çfrtu ysfir dwiksa esa Mkys 
¼rhu çfr;k¡ cuk, j[ksa½ 

IysV fonksyd ij 1 ?kaVs ds fy, 37°C ij mf"er djsa 

IysV dks 3 ckj okf”kax cQj ls èkks,a vkSj vof'k"V foy;u dks gVk nsa 

1111----            çfrtu ls ,ykbtk IysV dk foysiuçfrtu ls ,ykbtk IysV dk foysiuçfrtu ls ,ykbtk IysV dk foysiuçfrtu ls ,ykbtk IysV dk foysiu    %%%%    

fiisV dh lgk;rk ls] ,ykbtk IysV ds çR;sd dwi esa 50 μL ruq—r çfrtu Mkys 

bls jkr Hkj 4 fMxzh lsfYl;l vFkok 37 fMxzh lsfYl;l ij IysV fonksyd ij 1 ?kaVs ds fy, 
mf"er djsa 

IysV dks okf”kax cQj ls 3 ckj èkks,a 

¼IysVksa dks 'kks"kh dkxt+ ij iyVsa vkSj dwiksa esa ls vof'k"V foy;u fudkyus ds fy, IysVksa dks 
FkiFkik;s½ 

3333----            f}rh;f}rh;f}rh;f}rh;    vfHkfØ;k % vfHkfØ;k % vfHkfØ;k % vfHkfØ;k %     

fiisV dh lgk;rk ls 50 μL ruq—r ,aVhekml ¼Antimouse½ IgG&la;qXe dwiksa es Mkys 

IysV fonksyd ij 30 feuV ds fy, 37°C ij mf"er djsa 

IysV dwiksa dks okf”kax cQj ls èkks,a vkSj vof'k"V foy;u dks gVk nsa 
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6666----5555            çs{k.kçs{k.kçs{k.kçs{k.k    

vki ,ykbt+k IysV ij fp= 6-6 ds vuqlkj fofHkUu jaxksa dk voyksdu djsaxsA 

 

 

 

 

 

 

 

fp= fp= fp= fp= 6666----6666    % vfHkfØ;k ds iwjk gksus ij jax çnÆ'kr djrh % vfHkfØ;k ds iwjk gksus ij jax çnÆ'kr djrh % vfHkfØ;k ds iwjk gksus ij jax çnÆ'kr djrh % vfHkfØ;k ds iwjk gksus ij jax çnÆ'kr djrh ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    IysVA jax dh rhozrk dks IysVA jax dh rhozrk dks IysVA jax dh rhozrk dks IysVA jax dh rhozrk dks 

,ykbt+k,ykbt+k,ykbt+k,ykbt+k    IysV iBu ;a= }kjk ekik tk ldrk gSIysV iBu ;a= }kjk ekik tk ldrk gSIysV iBu ;a= }kjk ekik tk ldrk gSIysV iBu ;a= }kjk ekik tk ldrk gS    ¼fp= 6¼fp= 6¼fp= 6¼fp= 6----7 nsf[k,½7 nsf[k,½7 nsf[k,½7 nsf[k,½A jax dh A jax dh A jax dh A jax dh 

rhozrk çsf{kr fd, x, vo'kks"k.kkad ds lekuqikfrd gksrh gSArhozrk çsf{kr fd, x, vo'kks"k.kkad ds lekuqikfrd gksrh gSArhozrk çsf{kr fd, x, vo'kks"k.kkad ds lekuqikfrd gksrh gSArhozrk çsf{kr fd, x, vo'kks"k.kkad ds lekuqikfrd gksrh gSA    

 

 

 

 

    
    

    

    

fp= fp= fp= fp= 6666----7777    % % % % ,ykbt+k,ykbt+k,ykbt+k,ykbt+k    IysV iBu ;a=AIysV iBu ;a=AIysV iBu ;a=AIysV iBu ;a=A    

4444----            r`rh; vfHkfØ;kr`rh; vfHkfØ;kr`rh; vfHkfØ;kr`rh; vfHkfØ;k    %%%%    

fiisV dh lgk;rk ls çR;sd dwi es 50 μL TMB ¼VsVªkesfFky csaft+Mkbu½ Mkys 

IysV fonksyd ij 10 feuV ds fy, 25 fMxzh lsfYl;l ij mf"er djsa 

6666----            vo'kks"k.kkad iBu% ,ykbtk vo'kks"k.k dk vUos"k.k vo'kks"k.kkad iBu% ,ykbtk vo'kks"k.k dk vUos"k.k vo'kks"k.kkad iBu% ,ykbtk vo'kks"k.k dk vUos"k.k vo'kks"k.kkad iBu% ,ykbtk vo'kks"k.k dk vUos"k.k 450 450 450 450 nm    ij ij ij ij fjdkMZfjdkMZfjdkMZfjdkMZ    djsadjsadjsadjsa    
 

5555----            vfHkfØ;k lekiuvfHkfØ;k lekiuvfHkfØ;k lekiuvfHkfØ;k lekiu    % fiisV % fiisV % fiisV % fiisV ddddhhhh    lgk;rk ls 50lgk;rk ls 50lgk;rk ls 50lgk;rk ls 50    μL    1 M H2SO4    ¼lY¶;wfjd ¼lY¶;wfjd ¼lY¶;wfjd ¼lY¶;wfjd     
vEy½ MkysvEy½ MkysvEy½ MkysvEy½ Mkys    
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lkekU;r% ,ykbt+k ds vkekiu eku ds ifjdyu ds fy, ge X&v{k ij lkaærk dh 
rqyuk ds lkis{k Y&v{k ij vo'kks"k.kkad ds lkFk ,d ekud oØ cukrs gSa] fQj ge 
vo'kks"k.kkad dh lgk;rk ls vkekiu eku ¼vFkkZr uewus esa çfrtu ;k çfrj{kh dh 
ek=k½ dks vkdfyr@cfgosZf'kr djrs gSaA blds fy, fuEufyf[kr pj.kksa dk vuqxeu 
fd;k tkrk gS % 

1. ,ykbt+k ds uewus f}xqf.kr ;k f=xqf.kr çfr;ksa esa ysuk egÙoiw.kZ gSA ;g fdlh 
Hkh gLru =qfV ls cpus ds fy, fd;k tkrk gS] D;ksafd] ,ykbt+k dwiksa esa Mkysa 
tkus okys uewus dh ek=k cgqr de ¼100ul½ gS] ftl dkj.k =qfV gksus dh 
laHkkouk gksrh gSA ,d ckj vfHkfØ;k iw.kZ gks tkus ij ,ykbt+k IysV iBu ;a= 
esa lHkh uewuksa ds fy, ,d fo'ks"k çdkf'kd ?kuRo ¼OD½ ij vo'kks"k.kkad Kkr 
dj fy;k tkrk gSA 

2. fQj ge çR;sd ekudksa vkSj uewuksa ds leqPp; ds fy, vo'kks"k.kkadks ds eku ds 
vkSlr dk ifjdyu djrs gSaA 

3. gkykafd] udkjkRed uewuk@fjä@'kwU; ekud] uXu vka[kksa ls ikjn'kÊ fn[kkÃ 
nsrk gS] ysfdu bldk Hkh dqN vo'kks"k.kkad eku gksrk gSA blfy,] ge vU; 
lHkh ekudksa vkSj ijh{k.k uewuksa esa ls 'kwU; ekud ¼OD½ ds vkSlr eku dks 
?kVkrs gSa ¼LièkÊ LièkÊ LièkÊ LièkÊ ,ykbt+k,ykbt+k,ykbt+k,ykbt+k dh çfØ;k esa ;g pj.k vuko';d gS½A 

4. fQj ge ,d ekud oØ cukrs gSa] vkSj blds vo'kks"k.kkad eku dk mi;ksx 
djds ijh{k.k uewus esa çfrtu dh lkaærk dks cfgosZf'kr djrs gSaA 

5- fjdkWMZ fd, x, vo”kks’k.kkad eku dks % vojks/k esa cny dj O;Dr fd;k tk 
ldrk gS % 

• /kukRed % tc % vojks/k dk eku 50% ls T;knk gksA  

• _.kkRed % tc % vojks/k dk eku 50% ls de gksA 

6666----6666            lkoèkkfu;klkoèkkfu;klkoèkkfu;klkoèkkfu;k¡¡¡¡ 

1. iwjs ijh{k.k esa mfpr udkjkRed fu;a=.k dk mi;ksx djsa [lhjk ¼sera½ ds 
fcuk@;k çfrtu ds fcuk]A 

2. O;fäxr lqj{kk midj.k] fo'ks"k :i ls nLrkus vkSj vka[kksa dh lqj{kk ds ;a=ksa 
dk mi;ksx djus dh vuq”kalk dh tkrh gSA 

3. vfHkdeZdksa ds Ø‚l lfEeJ.k ls cpsaA 

4. dwiksa ds ry esa vfHkdeZdksa dks Mkys] vkSj cqycqyksa ls cpsaA 

6666----7777            var esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”u    

1. ç;ksx esa ,atkbe g‚lZ jsfM'k isjksDlkbM ¼HRP½ ls tqM+s çfrj{kh dh D;k 
Hkwfedk gS\         

(a) çfrtu 

(c) ekè;fed çfrj{kh 

(b) çkFkfed çfrj{kh 

(d) mijksä esa ls dksÃ ugÈ 

çfr”kr vojks/k 0-

100% rd gks ldrk 
gS ;g lcLVªsV vkSj 
,at+kbe dh lkanzrk ij 
fuHkZj djrk gSA tc 
fujks/kd tqM+k gqvk 
ik;k tkrk gS] rks 
lcLVªsV ugha tqM+ 
ldrk] ijUrq tc 
fujks/kd foyfxr gksrk 
gS] vkJ; tqM+ ldrk 
gS vkSj mRiknksa esa 
ifjofrZr gks tkrk gSA  
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2. Çcnq ds jax dh rhozrk --------------------------------- uewus esa çfrtu dh lkaærk     

(a) ls Lora= gS 

(b) ds fy, lekuqikfrd gS 

(c) foyksekuqikfrd gS 

(d) mijksä esa ls dksÃ ugÈ 

3. çR;{k ,ykbt+k vkSj vçR;{k ,ykbt+k dh rqyuk djsaA   

4. ,ykbt+k ds fl)kar dk la{ksi esa o.kZu dhft,A  

5. ,ykbt+k esa] ,d uewus esa çksVhu ,d fuf"Ø; lrg ij vfèk'kksf"kr gksrs gSa] 
lkekU;r% ,d 96&dwiksa dh i‚yhLVkbjhu IysVA lrg dks lLrs xSj&fof'k"V 
çksVhu tSls dSlhu ds ?kksy ls D;ksa èkks;k tkrk gS\    

6. ,d ejht dks çfrj{kh fn;k x;k vkSj mlds lhje esa Ag@Ab ladqy fodflr 
gks x;kA D;k ge fn, x, çfrj{kh ds lhje çfrj{kh dks eki ldrs gSa\ blesa 
'kkfey çfØ;k vkSj bLrseky gksus okyh ,ykbt+k ds çdkj dk o.kZu djsaA 

fp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkj    

Illustration are drawn/Photographs are clicked by the authors of this Exercise.  
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vH;kl    7 

çfrj{kh oSçfrj{kh oSçfrj{kh oSçfrj{kh oS||||qrd.k lapyu qrd.k lapyu qrd.k lapyu qrd.k lapyu                         
dk çn'kZudk çn'kZudk çn'kZudk çn'kZu    

:ijs[kk:ijs[kk:ijs[kk:ijs[kk        

7-1 çLrkouk  

 mís'; 

7-2 vko';d lkexzh 

7-3 fl)kar 

7-4 dk;Zfof/k 

7-5 çs{k.k  

7-6 lkoèkkfu;k¡ 

7-7 var esa dqN ç'u 

7777----1   1   1   1   çLrkoukçLrkoukçLrkoukçLrkouk            

çfrj{kh oS|qrd.k lapyu ,d lkfeek=kRed fofèk gS] tks nks rduhdksa] oS|qrd.k 
lapyu rFkk çfrj{kk&folj.k dks tksM+rh gSA blesa oS|qrd.k lapyu vkSj 
çfrj{kkRed xq.kksa ds vkèkkj ij çksVhu dk vfHkfuèkkZj.k rFkk vfHky{k.ku lfEefyr gSA 
bl i)fr dk mi;ksx uSnkfud ç;ksx'kkykvksa esa çefLr"des#æo] Qq¶Qql rjy inkFkZ 
vkSj çfrj{kkXyksC;qfyu ls lEcafèkr rjy inkFkksZa] tSls] 'kjhj ds rjy inkFkZ esa lhje 
vlkekU;rkvksa dh tkap ds fy, fd;k tkrk gSA vuqlaèkku esa] çfrj{kh oS|qrd.k 
lapyu çksVksd‚y }kjk] çksVhu ¼çfrtu vFkok çfrj{kh½ rFkk lw{etSfod fu’d’kZ.k ds 
'kksèku esa v'kq)rk] vkSj Årdksa esa ?kqyu'khy çfrtuksa dh fuxjkuh esa fd;k tkrk gSaA   

mís';mís';mís';mís';    

bl vH;kl dks iwjk djus ds ckn] vki bl ;ksX; gks tk,axs fd % 

 çksVhu@çfrtu ds feJ.k dks vyx dj ldsa vkSj mlds vfHky{k.ku dj 
ldsa( vkSj  

 çfrtu&çfrj{kh vU;ksU;fØ;kvksa dh fof'k"Vrk dk o.kZu dj ldsaA  

7777----2   2   2   2   vko';dvko';dvko';dvko';d    lkexzhlkexzhlkexzhlkexzh         

• vfHkdeZdvfHkdeZdvfHkdeZdvfHkdeZd    

,sxjkst tSy  dkap dh LykbM]  
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oS|qrd.k lapyu cQj]  

çfr lhje uewuk]  

çfr&IgG uewuk]  

vklqr tyA  

• ;a= @ midj.k ;a= @ midj.k ;a= @ midj.k ;a= @ midj.k     

Å"ekf;= vou]  

Å"ek IysV ;k lw{e rjax vou]  

fo|qr vkiwÆr ds lkFk oS|qrd.k 
lapyu bdkÃ]  

dwi cukus okyk]  

fuL;Und isij]  

lw{efiisV vkSj fVIl]  

dkap ds cus midj.k ¼chdj] vafdr 
ekid flfyUMj½ 

7777----3   3   3   3   fl)karfl)karfl)karfl)kar     

fdlh fn, x, çksVhu feJ.k esa mifLFkr vyx&vyx çksVhu v.kq] tc fo|qr {ks= esa 
j[ks tkrs gSa] rc oS|qrd.k lapyu ds }kjk {kSfrt tSy esa muds vkos'k rFkk æO;eku 
ds vuqikr ds vkèkkj ij os i`FkDd gks tkrs gSaA vyx&vyx çokl djus okys çksVhu] 
tSy ij fofHkUu Çcnqvksa ij ,d= gks tkrs gSaA blds i'pkr~ i`FkDd fd, x, çksVhu 
okys tSy dks fo|qr {ks= ls gVk fn;k tkrk gS] rFkk çfrj{kh dks tSy esa ik”oZ xrZ ds 
ekè;e ls ços'k djok;k tkrk gSA çfrtu vkSj çfrj{kh dks rc iwjs tSy esa folfjr 
gksus fn;k tkrk gS] ftlls çsflfifVu js[kk,a] viuh rqY;rk ds Çcnq ij fof'k"V 
çfrtu&çfrj{kh ds vuq:i curh gSaA     

7777----4   4   4   4   dk;Zfof/kdk;Zfof/kdk;Zfof/kdk;Zfof/k        

 

 

 

 

 

 

 

 

 

 

 

foy;u dks yxHkx 50&600
C rd BaMk djs  

foy;u ds 8&10 feyhyhVj dks lkQ LykbM ij Mkysa ¼Q+Sykus ls cpsa½ 

tSy dks teus nsa ¼yxHkx 30 feuV½ 

çfrtu uewus ds mn~Hkkj.k ds fy, dSFkksM dh vksj ,d dwi fNfær djsa ¼fp= 7-1½ 

dwi esa 15µL çfrtu uewuk MkysaA  

mijksä lsV&vi dks oS|qrd.k lapyu bdkÃ ij j[ksaA 

bdkÃ esa oS|qrd.k lapyu cQj MkysA 

30&40 feuV ds fy, 110 oksYV ij tSy pyk,¡A  

¼tc rd jatd tSy dh yackÃ ds 3@4osa fgLls dks ikj ugÈ dj ysrh½  

1-5% ,sxjkst tSy foy;u rS;kj djus ds fy,] foèkqr vi?kVu cQj] pH 8-5 ds 
100 feyhyhVj esa ,sxjkst tSy ds 1-5 xzke dks ?kksysA 
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fp= 7fp= 7fp= 7fp= 7----1% dwi ij mnHkkj.k fd, x, çfrtu uewus ds i`FkD1% dwi ij mnHkkj.k fd, x, çfrtu uewus ds i`FkD1% dwi ij mnHkkj.k fd, x, çfrtu uewus ds i`FkD1% dwi ij mnHkkj.k fd, x, çfrtu uewus ds i`FkD————r gks tkus] rFkk çfrtu vkSj r gks tkus] rFkk çfrtu vkSj r gks tkus] rFkk çfrtu vkSj r gks tkus] rFkk çfrtu vkSj 

çfrj{kh ,sxjkst çfrj{kh ,sxjkst çfrj{kh ,sxjkst çfrj{kh ,sxjkst tSytSytSytSy    vkèkk=h esa folfjr gksdj çsflfifVu js[kk cuus dks çnÆ'kr vkèkk=h esa folfjr gksdj çsflfifVu js[kk cuus dks çnÆ'kr vkèkk=h esa folfjr gksdj çsflfifVu js[kk cuus dks çnÆ'kr vkèkk=h esa folfjr gksdj çsflfifVu js[kk cuus dks çnÆ'kr 

djrkdjrkdjrkdjrk    gqvkgqvkgqvkgqvk    fp=Afp=Afp=Afp=A    

7777----5   5   5   5   çs{k.kçs{k.kçs{k.kçs{k.k    

1. çfrlhje xrZ rFkk çfrtu dwi ds chp çsflfifVu pki@js[kkvksa dh mifLFkfr 
¼fp= 7-2½A 

Formation of arc 

Lateral Through 

Antigen well Sepa Rate 

Dproteins 

Lateral Trough (antibody trough) 

Glassslide  

Antigenwell 

Agargel 

Cathode  

Segregation of proteins  

Current flowdirection 

 

LykbM ds nksuksa vksj dh xrZ ls tSy fudky ns 

IysV lsV&vi dks dejs ds rkieku ij 15 feuV rd jgus nsa 

uewus ds nksuksa vksj vPNh rjg ls 2 xrZ cuk,a 
¼lEiw.kZ tSy dks] tSy dh eksVkÃ ds yxHkx 2@3 Hkkx dks dkV ysa½ 

çfrj{kk folj.kçfrj{kk folj.kçfrj{kk folj.kçfrj{kk folj.k    

çsflfifVu pki fuekZ.k dk fujh{k.k djsa 

¼çfrtu&çfrj{kh lfEeJ½ 

ue d{k esa jkr Hkj ds fy, dejs ds rkieku ij j[ksa 

oS|qrd.k lapyu bdkÃ ls LykbM fudkysa 

Å’ek;u djs 

fiisV dh lgk;rk ls 250µL ijh{k.k çfrlhje&B dks nwljh ik”oZ xrZ esa Mkysa 

fiisV dh lgk;rk ls 250µl ijh{k.k çfrlhje&A dks ,d ik”oZ xrZ esa Mkysa 
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2. ,d ls vfèkd çsflfifVu js[kk dk gksuk çfrlhje dh çfrtu ds fy, 
fo"kekaxrk dks bafxr djrk gSA  

3. dsoy ,d çsflfifVu js[kk dh mifLFkfr çfrtu rFkk çfrlhje ds eè; 
lekaxrk dks bafxr djrh gSA  

 

 

 

 

 

 

 

fp= 7fp= 7fp= 7fp= 7----2222    % çfrtu dwi rFkk çfrlhje xrZ ds chp cuh çsflfifVu js[kk dks n'kkZus okyh % çfrtu dwi rFkk çfrlhje xrZ ds chp cuh çsflfifVu js[kk dks n'kkZus okyh % çfrtu dwi rFkk çfrlhje xrZ ds chp cuh çsflfifVu js[kk dks n'kkZus okyh % çfrtu dwi rFkk çfrlhje xrZ ds chp cuh çsflfifVu js[kk dks n'kkZus okyh 

okLrfod voyksdu NfoAokLrfod voyksdu NfoAokLrfod voyksdu NfoAokLrfod voyksdu NfoA        

7777----6666            lkoèkkfu;klkoèkkfu;klkoèkkfu;klkoèkkfu;k¡¡¡¡    

1. ç;ksx djrs le; nLrkus ¼ukbVªkby½ igusaA  

2. tSy dh <ykÃ djrs le; ,d leku eksVkÃ cuk, j[ksa vkSj gok ds cqycqyks 
ls cpsaA 

3. çfrtu dwiksa rFkk xrZ dks dkap dh LykbM ij ,sxkj tSy ds ekè;e ls ugÈ 
dVuk pkfg,A  

4. çfrj{kh oS|qrd.k lapyu ds nkSjku uewus dks tSy ls nwj u tkus nsaA  

7777----7777            var esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”u    

1. çfrj{kh oS|qrd.k lapyu fdu nks vyx&vyx rduhdksa dk ,d la;kstu gS\ 

2. çfrj{kh oS|qrd.k lapyu }kjk fdldk vfHkfuèkkZj.k rFkk vfHky{k.ku gks ldrk 
gS\  

(a) RNA 

(b) çksVhu  

(c) DNA 

(d) DNA vkSj çksVhu nksuksa   

 

Trough for antiserum 

Antigen well Precipitin line 



 

 
 

vH;klvH;klvH;klvH;kl    7 7 7 7                                             çfrj{kh oS|qrd.k lapyu dk çn”kZuçfrj{kh oS|qrd.k lapyu dk çn”kZuçfrj{kh oS|qrd.k lapyu dk çn”kZuçfrj{kh oS|qrd.k lapyu dk çn”kZu 

 

 

59 
 

3. uSnkfud ç;ksx'kkykvksa esa çfrj{kh oS|qrd.k lapyu dh lkFkZdrk dk mYys[k 
dhft,A 

4. çfrj{kh oS|qrd.k lapyu esa fo|qr {ks= dh D;k Hkwfedk gS\ 

5. çfrj{kh oS|qrd.k lapyu rFkk oS|qrd.k lapyu esa varj fyf[k,A 

fp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkj    
Illustration are drawn/Photographs are clicked by the authors of this Exercise. 
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vH;kl 8 

fcUnq fcUnq fcUnq fcUnq ,ykbt+k ,ykbt+k ,ykbt+k ,ykbt+k ¼¼¼¼DOT-ELISA½½½½        

:ijs[kk:ijs[kk:ijs[kk:ijs[kk    

8-1 çLrkouk 

 mís'; 

8-2 vko';d lkexzh 

8-3 fl)kar 

8-4 dk;Zfof/k 

8-5 çs{k.k 

8-6 ifjppkZ 

8-7 lkoèkkfu;k¡ 

8-8 var esa dqN ç”u

8888----1111            çLrkoukçLrkoukçLrkoukçLrkouk        

Çcnq ,atkbe lgyXu çfrj{kk 'kks"kd vkekiu ¼,ykbt+k½ ,d cgqr gh laosnu çfrj{kk 
jlk;fud rduhd gS] ftldk mi;ksx fn, x, uewus esa ,d fof'k"V çksVhu dh 
mifLFkfr dk irk yxkus ds fy, fd;k tkrk gSA bldh laosnu'khyrk vkSj –<+rk ds 
dkj.k bls fpfdRlk mís';ksa ds fy, ,d egRoiw.kZ funkulwpd ekuk tkrk gSA Çcnq 
,ykbt+k esa] ijh{k.k uewus esa çfrtu lhèks nks çfrjf{k;ksa ds chp lSaMfop gksrk gSA 
blfy,] ;g vkekiu ,d çdkj dk lSaMfop ,ykbt+k gS ¼lSaMfop ,ykbt+k ds fy, 
vH;kl la[;k 6 ns[ksa½A Çcnq&,ykbt+k viuh lkis{k xfr vkSj ljyrk ds dkj.k 
ekud ,ykbt+k dk ,d fodYi gSA Çcnq&,ykbt+k esa ifj.kke dks uXu vka[kksa ls ns[kk 
tk ldrk gS] D;ksafd gesa ijh{k.k iêh ij ,d cM+k Çcnq feyrk gS] tcfd ekud 
,ykbt+k esa gesa ,ykbt+k IysV iBu ;a= dh vko';drk gksrh gSA Çcnq&,ykbt+k ,d 
xq.kkRed ijh{k.k gS ¼mifLFkfr ;k vuqifLFkfr dk irk yxkuk½] ysfdu ekud 
,ykbt+k }kjk] ijh{k.k çksVhu dh ek=k çek.khÑr dh tk ldrh gS] blfy, ;g ,d 
ek=kRed ijh{k.k gSA Çcnq&,ykbt+k ij orZeku vH;kl esa] ge ek=kRed :i ls ugÈ 
cfYd xq.kkRed :i ls uewus dk ijh{k.k djuk pkgrs gSaA 

Çcnq ,ykbt+k dks Çcnq ,ykbt+k fdV ds ekè;e ls fu"ikfnr fd;k tk ldrk gS] tks 
fd ukbVªks&lsyqykst isij vkSj vU; f>Yyh ij fd;k tkrk gSA ijh{k.k f>Yyh fdV 
dks rhu {ks=ksa esa foHkkftr fd;k x;k gS% 

ijh{k.k {ks=ijh{k.k {ks=ijh{k.k {ks=ijh{k.k {ks=    %%%% fof'k"V çfrtu caèku ds fy, iwoZ&fuèkkZfjr fu'py çfrj{kh ds lkFkA 

èkukRed fu;a=.k {ks=èkukRed fu;a=.k {ks=èkukRed fu;a=.k {ks=èkukRed fu;a=.k {ks=    %%%% çfrtu ls caèks iwoZ&fuèkkZfjr fu'py çfrj{kh ds lkFkA 

_.kkRed fu;a=.k {ks=_.kkRed fu;a=.k {ks=_.kkRed fu;a=.k {ks=_.kkRed fu;a=.k {ks=    %%%% fu'py çfrj{kh mifLFkr ugÈ gS] blfy, dksÃ çfrfØ;k 
ugÈA 
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mís';mís';mís';mís';    

bl vH;kl ds ckn vki fuEu esa l{ke gksaxs % 

 Çcnq ,ykbt+k fdV dk mi;ksx dj ldsa vkSj çfrtu dk irk yxk ldsa( vkSj 

 fcanq ,ykbt+k rduhd ds fl)kar dk fooj.k ns ldsaA 

8888----2   2   2   2   vko';dvko';dvko';dvko';d    lkexzhlkexzhlkexzhlkexzh    

• Çcnq&,ykbt+k fdV  

• 10X vkekiu cQj]  

• Ab-HRP la;qXe ¼çfrj{kh&g‚lZ 
jsfM'k ij‚DlhMst la;qXe½]  

• rc@H2O2 ¼VsVªkesfFky 
csaft+Mkbu@gkbMªkstu 
isjksDlkbM½]  

• ijh{k.k lhje uewus]  

• laxzg Vîwc]  

• Çcnq&,ykbt+k iêhA 

 

8888----3333            fl)karfl)karfl)karfl)kar    

Çcnq&,ykbt+k ifV~Vdk] çfrj{kh ls foysfir ,d ukbVªkslsyqykst f>Yyh gksrh gSa] tks 
,d gh çfrtu ds nks vyx&vyx vfèkLFkkfud ¼,ihVksi½ ds lkFk vfHkfØ;k djrh 
gSA lcls igys] fu'py çfrj{kh ijh{k.k uewus esa ekStwn çfrtu ds lkFk vfHkfØ;k 
djrk gSA blds ckn ,d ,atkbe ls tqM+k f}rh;d çfrj{kh tks fof'k"V o.kZtfud o.kZtfud o.kZtfud o.kZtfud 
lcLVªsVlcLVªsVlcLVªsVlcLVªsV dks ,d v?kqyu'khy mRikn esa ,d jaxhu vo{ksi ds :i esa ifjoÆrr djrk 
gSA  

 

;gka] f}rh;d çfrj{kh ,atkbe] g‚lZ jsfM'k ij‚DlhMst ¼HRP½ ls tqM+k gqvk gSA 
fu'py çfrj{kh ds lkFk çfrtu ¼ijh{k.k lhje ds uewuksa esa mifLFkr½ ds caèku dk 
irk ,d lcLVªsV ds :i esa gkbMªkstu isjksDlkbM vkSj VsVªk&feFkkbycsfUt+Mkbu 
¼TMB½ o.kZtuo.kZtuo.kZtuo.kZtu ds :i esa ,d ekè;fed çfrj{kh l;qXeh ¼HRP½ dk mi;ksx djds 
yxk;k tkrk gSA ,atkbe HRP v‚Dlhtu ¼O2½ eqä djus ds fy, H2O2 ij dk;Z 
djrk gSA mRikn O2 çkIr gksrk gSa tc o.kZtu TMB dks ,d v?kqyu'khy mRikn 
VsVªk&feFkkbycsfUt+Mkbu v‚DlkbM ¼TMBO½ esa v‚Dlh—r djrk gSA tgka ,atkbe 
fLFkr gksrs gSa] mRikn TMBO tek gks tkrk gS bl çdkj ;g uhyk jax nsrs gSa ¼fp= 
8-1½A 
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fp=fp=fp=fp=    8888----1111    %%%%    Çcnq ,atkbe lgyXu çfrj{kk 'kks"kd vkekiu ¼Çcnq ,atkbe lgyXu çfrj{kk 'kks"kd vkekiu ¼Çcnq ,atkbe lgyXu çfrj{kk 'kks"kd vkekiu ¼Çcnq ,atkbe lgyXu çfrj{kk 'kks"kd vkekiu ¼,ykbt+k,ykbt+k,ykbt+k,ykbt+k½ ds dk;Z fl)kar dk ½ ds dk;Z fl)kar dk ½ ds dk;Z fl)kar dk ½ ds dk;Z fl)kar dk 

;kstukc) çfrfufèkRo;kstukc) çfrfufèkRo;kstukc) çfrfufèkRo;kstukc) çfrfufèkRoAAAA    

8888----4444            fØ;kfof/kfØ;kfof/kfØ;kfof/kfØ;kfof/k 

 

 

 

 

 

 

 

O2 H2 O H2 
O + 

Tetra-Methyl Benzidine Oxide 

[TMBO] 

Tetra-Methyl Benzidine 
[TMB] 

O 

Horse Radish Peroxidase 
[HRP] 

BLUE SPOT onNitrocellulose 
membrane 

 

Epitope A 

Epitope B 

Ab for Ag epitope B linked 

to HRP-Ab conjugate 
Ab for Ag 
epitope A 

AB Antigen 

 

 

+ 

Nitrocellulose membrane 

A

TMB 

TMB 

Ag 

1 ml vkekiu cQj $ 50 μL ijh{k.k lhje 

vPNh rjg ls feyk;s 

foy;u esa Çcnq ,ykbtk dh ifêdk Mkysa 

dejs ds rkieku ij 20 feuV ds fy, mf"er djs 

5 feuV ds fy, 1 ml vkekiu cQj esa iêh dks [kaxkys 
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8888----5555            çs{k.kçs{k.kçs{k.kçs{k.k    

Çcnq&,ykbt+k iêh esa rhu] {ks= gksrs gSaA 
fu;a=.kA /kukRed {ks= esa Çcnq dh mifLFkfr 
vuqifLFkfr ijh{k.k ds mfpr çn'kZu dk ladsr gksrk gSA

pwafd] _.kkRed fu;a=.k {ks= esa dksÃ fu'py çfrj{kh ugÈ gS] blfy,] dksÃ Çcnq ugÈ 
ns[kk tk ldrk gSA tcfd] fu'py çfrj{kh èkukRed fu;a=.k {ks= esa gksrs gSa] tgka 
uhyk Çcnq fodflr gksrk gSA fu'py çfrj{kh ¼i
ijh{k.k {ks= esa mifLFkr gksrk gS] blfy, ijh{k.k lhje {ks= ls tqM+ tkrk gS] vkSj 
HRP&la;qfXer çfrj{kh lhje ls tqM+ tkrk gS] vkSj 
ij ,d uhyk Çcnq fodflr djrk gSA 

fp= 8fp= 8fp= 8fp= 8----2222    %%%%    Çcnq&Çcnq&Çcnq&Çcnq&,ykbt+k,ykbt+k,ykbt+k,ykbt+k    ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] 
vkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSAvkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSAvkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSAvkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSA

1 ml vkekiu cQj $ 10 μL Ab

iêh dks 5 feuV ds fy, vkekiu cQj ls [kaxkys

100 μL 10x TMB/H2O2 $ 900 
foy;u esa iêh dks Mqcks,a

20 feuV ds ckn fujh{k.k djsa

vfHkfØ;k dks jksdus ds fy, iêh dks 

¼gj ckj èkksus gsrq u, vkekiu cQj dk ç;ksx djrs gq, bls 3 
ckj nksgjk,a½

¼dejs ds rkieku ij 20 feuV ds fy, j[ks½

¼3 ckj nksgjk,a½

tc uhyk Çcnq

                                                

 

 

  

 

 

 

 

 

  

 

 

 

 

 

{ks= gksrs gSaA _.kkRed fu;a=.k] ijh{k.k vkSj èkukRed 
dh mifLFkfr vkSj _.kkRed fu;a=.k {ks= esa Çcnq dh 

vuqifLFkfr ijh{k.k ds mfpr çn'kZu dk ladsr gksrk gSA 

pwafd] _.kkRed fu;a=.k {ks= esa dksÃ fu'py çfrj{kh ugÈ gS] blfy,] dksÃ Çcnq ugÈ 
ns[kk tk ldrk gSA tcfd] fu'py çfrj{kh èkukRed fu;a=.k {ks= esa gksrs gSa] tgka 
uhyk Çcnq fodflr gksrk gSA fu'py çfrj{kh ¼ijh{k.k çfrtu ds fy, fof'k"V½ 
ijh{k.k {ks= esa mifLFkr gksrk gS] blfy, ijh{k.k lhje {ks= ls tqM+ tkrk gS] vkSj 

&la;qfXer çfrj{kh lhje ls tqM+ tkrk gS] vkSj lcLVªsV ds lkFk vfHkfØ;k djus 
 

    
ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] ifêdk èkukRed fu;a=.k vkSj ijh{k.k {ks= esa uhyk Çcnq fn[kkrh gS] 

vkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSAvkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSAvkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSAvkSj _.kkRed fu;a=.k {ks= esa dksÃ Çcnq ugÈ gSA    

Ab-HRP ds foy;u esa iêh dks Mqcks,a 

iêh dks 5 feuV ds fy, vkekiu cQj ls [kaxkys 

$ 900 μL nksgjk vklqr ty ds 
foy;u esa iêh dks Mqcks,a 

20 feuV ds ckn fujh{k.k djsa  

vfHkfØ;k dks jksdus ds fy, iêh dks DDW ¼nksgjs vklqr ty½ ls èkks,a 

¼gj ckj èkksus gsrq u, vkekiu cQj dk ç;ksx djrs gq, bls 3 
ckj nksgjk,a½ 

¼dejs ds rkieku ij 20 feuV ds fy, j[ks½ 

ckj nksgjk,a½ 

uhyk Çcnq fn[k tk,a 
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8888----6666            ifjppkZifjppkZifjppkZifjppkZ    

èkukRed fu;a=.k {ks= esa uhys Çcnq dk fn[kkÃ nsuk vkSj _.kkRed fu;a=.k {ks= esa 
Çcnq dh vuqifLFkfr] ijh{k.k ds lgh çn'kZu dk ladsr gSA ijh{k.k {ks= esa ,d fof'k"V 
çfrtu dh mifLFkfr dk irk ijh{k.k ;k uewuk lhje dks fu'py çfrj{kh ls 
vkcaf/kr dj ds yxk;k tkrk gS] tks l;qfXer fd, x, ijh{k.k lhje esa HRP 
la;qfXer çfrj{kh ds caèku dks lqxehÑr djrk gS tks rc uhyk jax nsus ds fy, 
vfHkfØ;k djrk gSA ijh{k.k uewus esa mifLFkr çfrtu lkaærk dk Lrj ml Çcnq dh 
rhozrk ls fuÆn"V gksrk gS] ftls ,atkbe xfrfofèk ls lhèks lglacafèkr fd;k tk ldrk 
gSA 

8888----7777            lkoèkkfu;klkoèkkfu;klkoèkkfu;klkoèkkfu;k¡¡¡¡    

1. vH;kl djrs le; ges'kk nLrkus igusaA 

2. mi;ksx djus ls igys vklqr ty ¼H2O½ ds lkFk 10x vkekiu cQj dks 1x 

rd ruq—r djsaA 

3. vfHkdeZdksa ds Ø‚l&lanw"k.k ls cpus ds fy,] mi;ksx ds ckn lw{e fVIl dks 
,d ckj mi;ksx djusa ds ckn Qsad nsaA 

4. vfHkdeZdksa dks dejs ds rkieku ij u NksM+saA 

8888----8888            var esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”uvar esa dqN ç”u                            

1. Çcnq&,ykbt+k ¼DOT-ELISA½ dks foLrkfjr dhft,A 

2. Çcnq&,ykbt+k --------------------------------- ,ykbt+k dk ,d çdkj gSA 

3. ,ykbt+k fn, x, uewus esa --------------------------------- ds fy, rhoz fuèkkZjd rduhd gSA 

(a) DNA 

(b) RNA 

(c) fyfiM 

(d) çksVhu ¼çfrtu½ 

4. ;kstukc) fu:i.k dk mi;ksx djrs gq, Çcnq&,ykbt+k ds fl)kar ij ppkZ 
djsaA   

5. Çcnq&,ykbt+k ds vuqç;ksx D;k gSa\ 

fp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkjfp=ksa ds fy, vkHkkj    

Illustration are drawn/Photographs are clicked by the authors of this Exercise. 
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