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30

tSoizkS|ksfxdh

ge vius ?kjksa esa [kk| inkFkZ tSls ngh] dsd] czsM] bMyh ,oa Mkslk] vkfn cukrs gSa ftuesa
lw{ethoksa tSls thok.kqvksa (cSDVhfj;k) ;k dodksa dh lgk;rk ysrs gSaA 'kjkc ds dkj[kkuksa
esa ;hLV (,d dod) dh lgk;rk ls ch;j cuk;h tkrh gSA ge ;g Hkh HkyhHkkafr tkurs
gSa fd izfrtSfod (,aaVhck;ksfVd) tSls isfuflyhu dqN fo'ks"k dodksa ls çkIr gksrs gSaA vktdy
O;kikfjd Lrj ij [kk| ,oa is; inkFkkZsa] vkS"kfèk;ksa rFkk jlk;uksa ds fuekZ.k ds fy;s lw{ethoksa
dh lgk;rk ls fd.ou dh tSo çfØ;kvksa dks mi;ksx fd;k tkrk gSA tSoçkS|ksfxdh dh
vkèkqfud rduhdksa esa lw{ethoksa dks bPNkuqlkj ifjofrZr djds muls okafNr dk;Z ysrs gSaA
bl vè;k; esa vki m|ksxksa esa lw{ethoksa ds mi;ksx ds ckjs esa tkudkjh çkIr djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

 ekuo dY;k.k esa tSoçkS|ksfxdh ds egRo dks le> ik;saxs_

 m|ksx esa tSoçkS|ksfxdh ds mi;ksx dh O;k[;k dj ldsaxs_

 m|ksxksa esa ç;ksx gksus okys lw{e thoksa o mudh lgk;rk ls cus mRiknksa dks lwphc¼ dj ik;saxs_

 fd.ou dh O;k[;k dj ldsaxs o thoksa dh lgk;rk ls ,sYdksgkWy fuekZ.k dh çfØ;k dh
:ijs[kk çLrqr dj ik;saxs_

 cM+s Lrj ij ngh ,oa iuhj (cheese) fuek.kZ dh fof/ dk o.kZu dj ik,saxs_

 izfrtSfodksa ,oa Vhdk ds fuekZ.k esa lw{ethoksa ds ;ksxnku dh O;k[;k dj ldsaxs_

 vkuqoaf'kd vfHk;kaf=kdh dh ifjHkk"kk vkSj bldh mi;ksfxrk crk ldsaaxs_

 ijkthuh (Vªkaltsfud) thoksa dks ifjHkkf"kr dj ldsaxs] muds mRiknu ds fofHkUu pj.kkssa dks
crk ik;saxs vkSj ijkthuh ikniksa o izkf.k;ksa ds dqN mngj.k ns ik;saxs_

 vkuqoaf'kd jksxksipkj dh çfØ;k o egRo le>k ldsaxs_

 tSo&mipkj o tSoihM+dukf'k;ksa ds fo"k; esa tku ik;saxsA
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thofoKku ds mHkjrs {ks=k 30.1 tSoçkS|ksfxdh

tSoçkS|kfxdh dks thfor çkf.k;ksa ,oa mudh tSfod çfØ;kvksa ds vkS|ksfxd mi;ksxksa ds :i esa
ifjHkkf"kr fd;k x;k gS] tSls tSojlk;u] lw{etSfodh] vkuqoaf'kd vfHk;kaf=kdh vkfn ftUgsa
lw{ethoksa dh lgk;rk ls ekuo dY;k.k esa mi;ksx fd;k tk ldrk gSA

tSoçkS|ksfxdh dk mi;ksx dbZ {ks=kksa esa fd;k tkrk gS tSls & [kk| mRiknu o vkS"kfèk mRiknu] u;s
ijh{k.k midj.kksa ds fodkl esa] vkuqoaf'kd mipkj] DNA (fiQaxjfizafVax) U;k;kyf;d (iQWjsfUld)
mn~ns'; ds fy;sA

30.1.1 tSoçkS|ksfxdh ds mi;ksx

1. LokLF; ,oa vkS"kfèk

laØked jksxksa ds fo:¼ % tSoçkS|ksfxdh dk foLr`r ç;ksx laØked jksx tSls lklZ (SARS-
Severe Acute Respiratory Syndrome), vfr rhoz 'olu lay{k.k] Ýyw vkfn ds vè;;u esa
fd;k tkrk gS ftlds ifj.kkeLo:i vfèkd çHkkodkjh vkS"kfèk;k¡ fodflr gqbZ gSaA

Vhdk ,oa izfrtSfodksa (,saVhck;ksfVd) ds fodkl esa % tSoçkS|ksfxdh ds ç;ksx }kjk lw{ethoksa
dh lgk;rk ls ,saVhck;ksfVd o Vhdksa dk fuekZ.k jksxksa ds bykt ds fy;s fd;k tkrk gSA mnkgj.k
ds rkSj ij cSDVhfj;k] oSlhyl ikWfyekbfla;k dk mi;ksx ikWfyfefDlu oh uked ,sfUVck;ksfVd
(ew=k iFk ds mipkj ds fy,) ds mRiknu ds fy, vkSj dod iSuhflfy;e uksVsVe dk mi;ksx
iSuhflyhu (fueksfu;k ds mipkj ds fy,) ds mRiknu ds fy, fd;k tkrk gSA

vkuqoaf'kd fodkjksa (chekfj;ksa) ds mipkj ds fy;s % tc thu (vkuqoaf'kd bdkb;¡k)
mRifjorZu ds ifj.kkeLo:i foÑr gks tkrs gSa rks jksxksa dh mRifr gksrh gSA tSoçkS|ksfxdh ds
fodkl }kjk fudV Hkfo"; esa vkuqoaf'kd mipkj ls ,d nks"kiw.kZ thu dk mlh thu dh LoLFk
çfrfyfi }kjk çfrLFkkiu laHko gks ldsxkA bldk mi;ksx ân; jksx ds mipkj o vkuqoaf'kd jksxksa
tSls SCID FkSyslhfe;k ds mipkj esa fd;k tk ldrk gSA

iQWjsfUld foKku % ubZ rduhdksa tSls Mh,u, vaxqfy eqnz.k (DNA Fingerprinting) }kjk
vijkfèk;ksa dh igpku vc vklku gks x;h gSA bl rduhd ds vkSj Hkh dbZ mi;ksx gSaA

2. i;kZoj.k

i;kZoj.k dh liQkbZ o çcaèku % thfor thoksa dh lgk;rk ls i;kZoj.k dh liQkbZ dks tSo mipkj
(ck;ksjsesfM,'ku) dgk tkrk gSA çkÑfrd :i ls ik;s tkus okys o vkuqoaf'kd :i ls #ikUrfjr
lw{e tho tSls thok.kq] dod ,oa ,Utkbe dk mi;ksx i;kZoj.k esa fo|eku fo"kSys o ?kkrd
inkFkkZsa dks fo?kfVr djus esa fd;k tkrk gSA

3. Ñf"k

tSoçkS|ksfxdh ls iQlyksa ds mPp mRiknu esa rks lgk;rk feyh gh gS ,slh fdLesa Hkh fodklr gqbZ
gSa tks vfèkd jksx çfrjksèkh] 'kkduk'kh lgu'khyrk o dhVuk'kh çfrjksèkdrk ;qDr gSaA i'kqvksa ds
fy;s mUur iks"k.k ewY; ds ikniksa dh uLy fodflr djus esa tSoçkS|ksfxdh dh egRoiw.kZ Hkwfedk
jgh gSA
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thofoKku ds mHkjrs {ks=kihM+d fu;a=k.k % tSoçkS|ksfxdh dk ,d mi;ksx ihM+dksa ds fu;a=k.k esa Hkh gSA dqN mRifjorZuksa
}kjk ihM+dksa dhVksa dh vkuqoaf'kd lajpuk esa cnyko yk;k tkrk gSA ;s ihM+d tuuv{ke gks tkrs
gaS vkSj ubZ ih<+h mRiUu ugha dj ldrsA

mRiknu o tSolalkèku % u;h tSo rduhdksa dh lgk;rk ls mu ikniksa dk mRiknu laHko gks ik;k
gS ftuds }kjk çnÙk ;kSfxdksa dk mi;ksx cM+s iSekus ij fMVtsaZV] isUV~l] Lusgd o IykfLVd vkfn
cukus esa fd;k tkrk gSA

[kk| o is; % tSoçkS|ksfxdh dh lgk;rk ls [kk| o muds mRiknksa dk izlaLdj.k vklku gks x;k
gSA [kk| lqj{kk o laxzg.k ljy vkSj lLrk gks x;k gSA tSoçkS|ksfxdh dh lgk;rk ls chtjfgr
vaxwjksa o larjk tkfr (flVªl) ds iQyksa dk fodkl gks ik;k gSA

4. m|ksx

ekuo miHkksx ds fy;s m|ksxksa esa tSoçkS|ksfxdh ds ç;ksx ls u;s mRikn iSnk fd;s tk lds gSaA [kk|
inkFkks± ds fodkl ls Hkkstu ifjj{k.k esa lgk;rk feyrh gSA iuhj] ngh] ,sYdksgkWy vkfn ds O;kid
iSekus ij mRiknu esa lw{ethoksa dk ç;ksx fd;k tkrk gSA

30.1.2 vkS|ksfxd lw{etho vkSj muds vkS|ksfxd mRikn

m|ksxksa esa ç;qDr egRoiw.kZ lw{etho fuEuor~ gSa %

 [kehj (dod)

 iQiQwanh (dod)

 thok.kq

 rUrqe; thok.kq (,fDVuksekblsVht)

vusd mRiknksa ds fuekZ.k esa lw{ek.kqvksa (ekbØkscks) dk ç;ksx fd;k tkrk gSA buesa ls dqN fuEu çdkj gS %

 ,sYdksgkWy&;qDr is;

 ;ksxgVZ (ngh)

 çksVhu

 izfrtSfod vkSj ,dDyksuh (ekuksDyksuy) izfrfiaMksa (,saVhck;ksfVDl)

 foVkfeu] fLVjkbM ,oa ,Ut+kbe

 ck;ksxSl

thu ifjpkyu ,oa vkuqoaf'kd vfHk;kaf=kdh (thu bathfu;jh) esa gq, fodkl ds
ifj.kkeLo:i laofèkZr Lruèkkjh tho dksf'kdkvksa o ^gkbfczMksekvksa* dk lekos'k m|ksxksa
esa gqvk gSA gkbfczMksekl (hybridoma) fofHkUu çtkfr;ksa ds thoksa dh dksf'kdkvksa
ds lay;u ds ifj.kkeLo:i mRiUu gksrk gSA
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thofoKku ds mHkjrs {ks=k 30.1.3 ,sYdksgkWy&;qDr is; inkFkkZsa dk mRiknu

fd.ou

fd.ou og çfØ;k gS ftlds ifj.kkLo:i dkcksZgkbMsªV tSls 'kdZjk] ,sYdksgkWy esa cny
tkrh gSA

Xywdksl ⎯⎯⎯⎯→[kehj
,ta kbe  ,fFky ,sYdksgkWy $ dkcZu MkbZvWkDlkbM $ ,-Vh-ih-

[kehj] 'kdZjk dk ,sYdksgkWy es fd.ou djus esa l{ke gSA fd.ou ,d ÅtkZ mRiUu djus
okyh çfØ;k gSA

mUuhloha 'krkCnh ds eè; esa yqbZ ik'pj (Louis Pasteur) us n'kkZ;k fd [kehj (lSdSjksekblht
lsjsfolh) }kjk fd.ou ds ifj.kkeLo:i ch;j vkSj NkN iSnk gksrh gSA orZeku le; esa [kehj
cM+s iSekus ij fd.ou ds fy;s en~;fuekZ.k'kkyk (vkslouh) vkSj csdjh (ikojksVh] fcLdqV vkfn
dk fuekZ.k'kkyk) ç;ksx fd;k tkrk gSA

[kehj ds ç;ksx ls vkVs esa [kehj mBk;k tkrk
gS ftlls czsM cukrk gSA 'khjs ls mRiUu [kehj
iSd djds cspk tkrk gSA [kehj (;hLV) dssd
o cszM cukus esa dke vkrk gSA

,sYdksgkWyh; is; 'kdZjk ds [kehj (lSdSjksekblst
lsjsfolh) }kjk fd.ou ls curs gSaA bls
fd.od&[kehj (czwvlZ&;hLV) dgrs gSA [kehj
}kjk fdf.or dkcksZgkbMsªV ds lzksr ds vuqlkj
mldh fo'ks"k egd vkSj Lokn gksrk gS] tSls&

 vaxwjh 'kjkc vaxwjksa ds fd.ou ls çkIr gksrh
gSA vaxwjksa dk fd.ou lSdSjksekblst lsjsfolh
}kjk gksrk gS vkSj budh ?kqyu'khy 'kdZjk
(Xywdkst o izQDVkst) dkcZu MkbvkWDlkbM
CO2 o ,fFky ,sYdksgkWy esa ifjofrZr gkss
tkrh gSA

 fd.ou cM+s&cM+s VSadks esa fd;k tkrk gS ftUgsa
tSo fj,DVj (Bio-reactor) dgk tkrk gSA

 tkS dh 'kdZjk ds fd.ou ls ch;j curh gSA

fd.ou ds fofHkUu pj.k

(i) iQesZUVj ;k VSad o iks"kd ekè;e dks
nkc ds lkFk Hkki ls thok.kqjfgr fd;k
tkrk gS (vksVksDyso& Autoclave)

fp=k 29.1 [kehj }kjk vaxwjksa ds fd.ou ls
'kjkc çkIr djuk

vaxwjksa dks nckdj
jl fudkyuk

fu”kZehZdj.k
+

;hLV feykuk

fd.od

lsafVax Vadh

dky izHkkou
th.kZu

cksryksa esa Hkjuk

vafre efnjk fodkl

vfrfjDr ;hLV dks
gVkuk

fd.ou

vfrfjDr ;hLV

'kdZjkvksa ls
,sYdksgkWy fuekZ.k

okafNr thoksa dks
feykuk

lanw"kdksa dks gVkuk
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thofoKku ds mHkjrs {ks=k(ii) [kehj ds mfpr izHksn dk p;u

(iii) [kehj dks ekè;e esa lajksfir fd;k tkrk gSA ;g lajksi.k (bukWdqys'ku) nks çdkj fd;k tk
ldrk gS %

(d) [kehj dks iks"kd ekè;e dh lrg ij ,d ijr ds :i esa mxk;k tkrk gSA
bls vkèkkj oèkZuç.kkyh dgk tkrk gSA

([k) dksf'kdk,s ;k dodrarq nzo ekè;e esa fuyafcr jgrs gSaA bls fuyafcr oèkZuç.kkyh
dgk tkrk gSA

(iv) mfpr rkieku] pH, vkWDlhtu o dkcZu MkbvkWDlkbM lkanzrk cuk;s j[kus esa lkoèkkuh cjrh
tkrh gSA

(v) ekè;e dks fgykdj fd.ou ds fy;s NksM+ fn;k tkrk gSaA

(vi) [kehj }kjk fu%l`r fd.odksa }kjk ekè;e dh 'kdZjk dk fd.ou gksrk gSA

(vii) fdf.or mRikn dks ckgj fudky fy;k tkrk gSa (fp=k 30.1)A

[kehj ds fd.ou ls cuus okys dqN ,sYdksgkWy fuEu çdkj gSa %

,fFky ,sYdksgkWy] C;wVsukWy ,oa fXyljkWyA fof'k"V thok.kqvksa dk iz;ksx dj blh fofèk }kjk
ySfDVd vEy o ,flfVd vEy (fljdk) Hkh çkIr gksrk gSA

is; ds i`Fkd~ fd;s tkus ds i'pkr~ cpk gqvk [kehj dk fupksM+ i'kq [kk| ds :i esa ç;ksx gksrk
gS D;ksafd blesa vusd foVkfeu ik, tkrs gSaA

ikBxr ç'u 30.1

1. vkS|ksfxd mRiknksa ds fuekZ.k esa ç;qDr rhu fofHkUu çdkj ds lw{ethoksa ds uke crkb,A

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

2. lw{ethoksa ds ç;ksx }kjk çkIr rhu vkS|ksfxd mRiknksa ds uke crkb,A

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

3. [kehj ds fd.ou ls çkIr nks ,sYdksgkWyksa ds uke crkb,A

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

4. ekè;e esa [kehj lajksi.k dh nks fofèk;ksa ds uke crkb,A

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

5. dkWye I ,oa dkWye II ds 'kh"kZdksa ds ;qXe cukb,A

dkWye I dkWye II

1. tSo fj,DVj (d) C;wVSukWy

2. nkc ij Hkki nsuk ([k) fd.ou VSad

3. ,sYdksgkWy (x) vkVksDyso
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thofoKku ds mHkjrs {ks=k 30.2 ngh o iuhj fuekZ.k

?kj ij ge nwèk esa FkksM+k&lk ngh feyk nsrs gSa vkSj ;g te tkrk gSA ,slk ngh esa fo|eku
ySDVkscSlhyl dh la[;k esa o`f¼ ds dkj.k gksrk gS (fp=k 30.1)A O;kikfjd Lrj ij ngh ,oa
iuhj ds mRiknu ds fy;s jsusV fVfd;kvksa dk ç;ksx fd;k tkrk gSA ;g cNM+s ds vkek'k; ls çkIr
fd.od jsfuu gS tks nwèk dks tekrk gSA ;g fofèk vc mruh yksdfç; ugha gSA

cSDVhfj;k (thok.kq) ;k ^jsfuu*] nksuksa esa ls fdlh ds Hkh }kjk tc nwèk dk ngh curk gS rks nzo
esa ls nqXèk&çksVhu ^dslhu* vyx gks tkrk gSA cps gq, nzo dks rksM+ ikuh (Whey) dgrs gSaA
ySDVkscSlhyl nw/ esa fon~;eku ySDVksl dks ySfDVd vEy ifjofrZr dj nsrk gS ftlls pH de
gks tkrk gSA de pH ls [kV~Vkiu mRiUu gksrk gS tks ifjj{k.k ds fy;s vko';d gSA

[kV~Vs nwèk dks rsth ls eFkus ij eD[ku cuk;k tk ldrk gSA olk xksfydk;sa vyx gksdj eD[ku
cukrh gSA tc eD[ku] ngh o iuhj cuk;s tkrs gSa rc ,d çorZd laoèkZ (thok.kq lewg)
LVsªIVksdkWDdl fØeksfll] Y;qdksuksLVksfll dks nwèk esa feyk;k tkrk gSA

lkj.kh 30.1 nqXèk mRiknksa ds fy;s ç;qDr fd.od thok.kq

fdf.or mRikn fd.od lw{ethok.kq o.kZu

ngh LVªsIVksdkWdl FkeksZiQkbyl de olk ;k olkghu nwèk ls çkIr
ysDVkscsflyl cqYxfj;Ul mRikn ,oa ftysfVu & LFkk;hdkjd dk

la;kstu

eD[ku ySDVksdkWdl ysfDVl eykbZ dks rc rd bUD;wcsV (okafNr
xekZgV nsuk) djuk iM+rk
gS tc rd fd bfPNr vEyrk çkIr
ugha gks tkrh] rnqijkUr eykbZ dks eFk
fy;k tkrk gS] èkks;k tkrk gS vkSj blesa
ued feyk;k tkrk gSA

30.2.1 lw{etho ,oa izfrtSfod

1928 esa ,ysDtsaMj Ýysfaeax us la;ksx ls ;g [kkstk fd ,d lw{ethok.kq nwljs lw{e&thok.kq dh
o`f¼ dks jksd ldrk gSA lkYesu okWDlesu usa 1942 esa ck;ksfVd ,sUVh (izfrtSfod) 'kCn dk iz;ksx
fd;k (,sUVh = izfr] fo#¼] ck;ksfVd thfo;] thfor izk.kh)

izfrtSfod (,saVhck;ksfVd) lw{ethoksa] tSls thok.kq ;k dod] }kjk mRiUu fd;k x;k inkFkZ
gS tks nwljs lw{etho dh o`f¼ dks jksdrk gSA ,saVhck;ksfVd lkekU;r% NksVs v.kq gSa ftudk
v.kqHkkj 2000 (MkYVu) ls de gksrk gSA ;g fd.od ugha gSA ,saVhck;ksfVd jksxtud
thok.kq ds çeq[k mikip;h çfØ;kvksa ds lkFk O;frdj.k djrk gS vkSj bldh o`f¼ vkSj
tuu dks jksdrk gSA

O;kid vkSj lhfer ç;ksx okys (LisDVªe) ,saVhck;ksfVd

vkèkqfud vkS"kfèk esa yxHkx lHkh fofHkUu çdkj ds jksxtudksa ds fy;s ,d ,saVhck;ksfVd dh [kkst
dh tk pqdh gSA LVsªIVksekblht thok.kq ls dqN lokZfèkd O;kid :i esa ç;qDr ,saVhck;ksfVd tSls
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thofoKku ds mHkjrs {ks=kDyksjHkiQsfudkWy] ,fjFkzksekbflu] VsVªklkbfDyu vkfn çkIr gksrs gSaA bUgsa O;kid LisDVªe ,saVhck;ksfVd
(Broad spectrum antibiotics) dgk tkrk gS vkSj bUgsa ,d ls vfèkd çdkj ds jksxtud
thok.kqvksa ds fo:¼ ç;ksx fd;k tk ldrk gSA LVsªIVksekbflu ,oa isfuflyhu ladh.kZ LisDVªe
,saVhck;ksfVd (narrow spectrum antibiotics) gSa vkSj bUgsa lhfer jksxtud thok.kqvksa ds
fo:¼ gh ç;ksx fd;k tk ldrk gSA

,saVhck;ksfVdksa dh dfe;ka

,saVhck;ksfVdksa dk ç;ksx laØked jksxksa ds bykt esa ,d cM+k dne Fkk & lqjf{kr] fuf'pr o
vis{kkÑr lLrk bykt] ysfdu vkt Hkh dbZ yksx thok.kqvksa ds laØe.k ls :X.k gksrs ik;s tkrs
gSA blds fuEu dkj.k gSa %

1. dqN yksx ,d fo'ks"k ,saVhck;ksfVd ds fy;s vfrlaosnu'khy gksrs gSaA

2. dqN jksx mRiUu djus okys thok.kq mRifjorZu ds i'pkr~ ,d fo'ks"k ,saVhck;ksfVd ds çfrjksèkh
gks tkrs gSa ftlds fy;s fd os igys laosnu'khy FksA

,saVhck;ksfVdksa ds lzksr

dqN lkekU; ,saVhck;ksfVd vkSj muds lzksrthoksa dks lkj.kh 30.2 esa fn;k x;k gSA

lkj.kh 30.2 çeq[k ,saVhck;ksfVd vkSj muds lzksr

,saVhck;ksfVd lewg lzksr

VsVªklkbDyhu LVsªIVksekblht iztkfr

DyksjksVsªVªklkbDyhu LVsªIVksekblht vkWfjiQslhUl

DyksjkeiQsfudksy ,l-osusT;qykbZ

lkbDyksgsDlhekbM ,l-xzhlhvl

lsiQsyksLiksfju lsiQsyksLiksfj;e ,Øheksfu;e

isfuflyhu isfuflfy;e Økblkstsue

30.3 Vhdkdj.k

1790 esa ,MoMZ tsuj us ik;k fd Xokfyuksa dks pspd@elwfjdk & (Small pox) uked chekjh ugha
gksrh D;ksafd os blls gYdh O;kfèk xkselwfjdk (cow pox) ds fy;s mn~Hkkflr jgrh gS ;k blls
xzLr gks pqdh gksrh gSaA tsuj us ,d cPps dks xkselwfjdk jksxk.kqvksa ls laØfer fd;k vkSj nks ekg
ckn pspd@lwfjdk thok.kqvksa ls laØfer fd;kA cPps dks pspd@lwfjdk ugha gqbZA tsuj us ;g
çLrko fn;k fd ;fn detksj ;k nqcZy thok.kq 'kjhj esa ços'k djk;s tk;sa rks muls jksx mRiUu ugha
gksxkA mlus oSDlhu (ysfVu oSDdk = xk;) 'kCn dk iz;ksx fd;k vkSj nqcZy thok.kq ,oa blds
çfrj{kh Vhds dks (Vhdkdj.k@oSDlhus'ku vaccination) dgk x;kA

vkt Vhdkdj.k dk fl¼kUr dbZ jksxksa ds vkØe.k dks jksdus ds fy;s ç;ksx fd;k tkrk gSA tc
Vhdk nzO; nqcZfyr jksxdkjh thok.kqvksa ls cuk;s tkrs gSa] rks mUgsa ̂ ^izFke ih<+h ds Vhds** dgk tkrk
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thofoKku ds mHkjrs {ks=k gSA vkuqoaf'kd vfHk;kaf=kdh ;k Mh,u, iqufoZU;kl rduhd }kjk iSnk fd;s] oSDlhu dks ^^f}rh;
ih<+h ds oSDlhu** dgrs gSa] ftlds fo"k; esa vki vxys [k.M esa i<saxsA f}rh; ih<+h ds Vhds tks
fd ;Ñr'kksFk ch fo"kk.kq o lfjliZ (gihZt) fo"kk.kq ds fy;s ç;qDr gksrs gSa ç;ksx esa fy;s tk jgs
gSaA jlk;uksa ls la'ysf"kr Vhds ^^r`rh; ih<+h Vhds** dgykrs gSaA

30.4 foVkfeuksa dk mRiknu

foVkfeu ,sls iks"kd rRo gSa ftudh vko';drk cgqr vYi ek=kk esa 'kjhj dh vko';d mikip;h
çfØ;kvksa ds fy;s iM+rh gSA foVkfeuksa dk fuekZ.k tSoçkS|ksfxdh ds ç;ksx ls fd;k tkrk gSA
foVkfeu lh fd.ou dh çfØ;k esa thok.kq ds ç;ksx }kjk mRiUu gksus okyk igyk foVkfeu gSA ch
12 ;k lkbuksdksckyfeu ,oa ch2 ;k fjcksÝysfou ;Ñr lkj ls çkIr fd;s x;sA ch 12 ds mRiknu
esa çksfivkWfud thok.kq dk fd.ou lfUufgr gksrk gSA çÑfr esa ch12 vukt] lfCt;ksa o [kehj
esa ik;k tkrk gS ysfdu ch 12 ds mRiknu dks thok.kqvksa ds ç;ksx ls 100 ls 300 xq.kk c<+k;k
tk ldrk gSA

30.5 tSoxSl dk mRiknu

ck;ksxSl ,d u;k ijaijkxr b±èku lzksr gSA blds ç;ksx ds thok'e b±èku (dks;yk dsjksflu vkSj
isVªksy) dh cpr gks ldrh gS tksfd yxkrkj de gksrs tk jgs gSaA

ck;ksxSl dk fuekZ.k dkcZfud vif'k"V inkFkZ o ey }kjk gksrk gSA xk; ds xkscj ;k ey esa
fyXukslsY;qyksl gksrk gSA b±èku ds :i esa ç;qDr ÅtkZ ehFksu (CH4) ls çkIr gksrh gSA xk; dk xkscj
ck;ksxSl dk çkFkfed lzksr gSA Hkkjr esa xk; dk xkscj xzkeh.k {ks=kksa esa çpqjrk ls miyCèk gSA NksVs
iSekus ds mRiUu djus okys la;a=kksa dk fuekZ.k fd;k tk jgk gSA

dksbZ Hkh tSofuEuhdj.kh; (tksfd thok.kqvksa }kjk vi?kfVr fd;k tk ldrk gS) inkFkZ dk fd.ou
esFkSu iSnk djus okys thok.kqvksa }kjk vkWDlhtu dh vuqifLFkfr esa fd;k tk ldrk gSA xk; dk
xkscj o ey ,df=kr djds ikfp=k ;k fd.od (Fermenter) (,d cM+k ik=k ftlesa fd.ou
gksrk gS) esa j[kk tkrk gSA esFkSu mRiUu djus okys thok.kqvksa dh mifLFkfr esa cgqr&lh jklk;fud
fØ;k,a gksrh gS ftuds ifj.kkeLo:i CH4 o CO2 fudyrh gSaA

ck;ksxSl cukrs le; dqN fd.ou çkpyksa dks cuk;s j[kuk iM+rk gSA ;s fuEu çdkj gSa %

1. fd.ou vkWDlhtu&jfgr okrkoj.k esa gksuk pkfg,A eqDr vkWDlhtu fcYdqy Hkh miyCèk ugha
gksuh pkfg,A

2. fd.od dk pH mnklhu (neutranal) eku ds lehi (6.8 ls 7.6 ds chp) gksuk pkfg,A

3. fd.ou ds fy;s esFkSu&tud thok.kqvksa dk mi;ksx fd;k tkuk pkfg;sA

fj,DVjksa ds vusd çdkj ds ifj:i rS;kj fd;s tk pqds gSaA fj,DVj dk ,d fljk fuos'k ds fy;s
vFkkZr~ fj,DVj esa xk; dk xkscj o ey inkFkZ ços'k djkus ds fy;s gksrk gSA fj,DVj dk nwljk fljk
ck;ksxSl ds fudyus ds fy;s gksrk gSSA cps Hkkx dks dnZe vFkok Lyjh dgrs gSaA xSl dnZe ds
Åijh ry ij bdV~Bh gks tkrh gSA dnZe ,d mÙke [kkn gSA
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thofoKku ds mHkjrs {ks=kck;ksxSl ds ykHk

1. ck;ksxSl [kkuk idkus o ySai tykus vkfn esa mi;ksx fd;k tkrk gSA

2. ck;ksxSl ds fuekZ.k ds ckn cpk dnZe e`nk vuqdwyd ([kkn) cukrk gSA

3. ck;ksxSl nzohHkwr isVªksfy;e xSl ls lLrh gSA

ikBxr ç'u 30.2

1. nwèk dk ngh cukus ds fy;s mÙkjnk;h thok.kq dk uke crk;saA

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

2. izfrtSfodksa (,saVhck;ksfVdksa) dh [kkst fdlus dh\

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

3- f}rh; ih<+h Vhdk nzO; ls D;k vk'k; gS\

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

4. fd.ou }kjk cuus okyk igyk foVkfeu dkSu&lk gS\

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

5. fdu thok.kqvksa ds dkj.k ck;ksxSl dk fuekZ.k gksrk gS\

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

30.6 vkuqoaf'kd vfHk;kaf=kdh

dksbZ bathfu;j ,d ;a=k dks yxkdj mls dk;Z{ke cukrk gSA 'kjhj Hkh ,d ;a=k ds leku gS] vkSj
thu (vkuqoaf'kd bdkbZ] Mh,u, esa U;qfDyvksVkbM vuqØe) esa bl ;a=k dks pykdj mRikn fuekZ.k
dh lwpuk gSA v.kq tSfodh esa çxfr ds lkFk ,slh rduhdksa dk fodkl fd;k tk pqdk gS] ftudh
lgk;rk ls oSKkfud vkuqoaf'kd inkFkZ dk viuh bPNkuqlkj ifjorZu dj ldrs gSa] 'kjhj esa
vkuqoaf'kd bdkbZ;ksa ;k vkuqoaf'kd mRiknksa dks çfrLFkkfir dj ldrs gSaA buds leku çfr:i rS;kj
dj ldrs gaS] vkSj mUgsa thu ykbczsjh (Gene Library) esa laxzghr dj ldrs gaSA bls vkuqoaf'kd
vfHk;kaf=kdh@bathfu;jh dgrs gaSA

30.6.1 vkuqoaf'kd vfHk;kaf=kdh dk egRo

vki tkurs gS fd eèkqesg (Mk;chVht eSyhVl) ,d vkuqoaf'kd fodkj (chekjh) gSA ,d eèkqesg
ds jksxh esa ml thu dh deh gksrh gS ftlesa bUlqfyu la'ys"k.k ds fy;s lwpuk gksrh gSA ftlds
dkj.k ,slk O;fDr bUlqfyu dk lzko ugha dj ldrk gSA nwljk mnkgj.k%  FkSyslsfe;k ls ihfM+r
O;fDr esa gheksXyksfcu dk thu ugha gksrk gS vkSj mls ckjEckj jDrk/ku }kjk gh thfor j[kk tk
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thofoKku ds mHkjrs {ks=k ldrk gSA nk=kyksfgr dksf'kdk vjDrrk (fldy&lsy ,uhfe;k) ls ihfM+r O;fDr esa ,d
ifjofrZr thu gksrk gSA ftldk mRikn vkWDlhtu ls mn~Hkklu ds ifj.kkeLo:i yky jDr
dksf'kdkvksa esa vlkekU;rk mRiUu djrk gS D;ksafd muesa nks"kiw.kZ gheksXyksfcu gksrk gSA

mijksDr çdkj ds vkuqoaf'kd fodkjksa ls ihfM+r O;fDr;ksa ds fy;s vkuqoaf'kd vfHk;kaf=kdh esa vc
vk'kk dh fdj.k fn[kk;h nsrh gSA Mh,u, dh vkuqoaf'kd vfHk;kaf=kd çfrfyfi;a¡k vc cukdj
thu ykbczsjht esa laxzghr dh tk ldrh gS vkSj vko';drk iM+us ij mi;ksx esa yk;h tk
ldrh gSA

bl vè;k; ds iwoZorhZ [k.Mksa esa vkius thok.kqvksa ds ç;ksx ls O;kikfjd Lrj ij vusd mRiknksa
ds fuekZ.k ds fo"k; esa Kku çkIr fd;kA orZeku le; esa & vkuqoaf'kd vfHk;kaf=kdh }kjk
thok.kqvksa dk vkuqoaf'kd ifjorZu fd;k tk jgk gS & rkfd ;s tSo&iQSDVªh (fuekZ.k'kkyk) ds :i
esa dk;Z djds & vusdksa çdkj ds çksVhuksa tSls fd.od] gkeksZu] çfr&fiaMks vkfn dk fuekZ.k dj
ldsaA vuqlaèkkudÙkkZvksa us vkuqoaf'kd ifjorZu }kjk ,sls thuksa dk i`FkDdj.k dj fy;k gS tks
çHkko'kkyh Vhdk nzO; gSaA vuqlaèkkusdÙkkZvksa us thok.kfod miHksn Hkh fodflr dj fy;s gSa tks
gkfudkjd i;kZoj.k çnw"kdksa dk fuEuhdj.k dj ldrs gSA

30.6.2 iquZ;kZsth Mh,u, çkS|ksfxdh

vkuqoaf'kd vfHk;kaf=kdh dks u;s Mh,u, v.kqvksa ds fuekZ.k vkSj mi;ksx ds :i esa ifjHkkf"kr
fd;k tk ldrk gS tks iqu;ksZxt Mh,u, rduhd }kjk rS;kj fd;s tkrs gSaA vkuqoaf'kd vfHk;kaf=kdh
dh rduhd iqu;ksZftr Mh,u, ds fuekZ.k esa gSA iqu;ksZftr Mh,u, tSlk fd uke ls Li"V gS blesa
ewy Mh,u, dk ,d [k.M dkVdj mlds lkFk ,d fHkUu Mh,u, tksM+ fn;k tkrk gSA iqu;ksZftr
;k iqufuZfeZr Mh,u, dh dbZ xquk çfrfyfi;ksa thok.kq dksf'kdkvksa ds vanj fufeZr gksrh gSA bUgsa
Hkfo"; esa vko';drk iM+us ij ç;ksx fd;s tkus ds fy;s thu ykbczsjh esa laxzfgr dj fy;k tkrk
gSA thu dh dbZ çfrfyfi;ak Dyksfur Mh,u, ;k DyksUM thu dgykrh gSaA

Ñf=ke :i ls Mh,u, ifjorZu ds iQyLo:i vkuqoaf'kd ifjorZu vkuqoaf'kd
vfHk;kaf=kdh dgykrk gSA

Dyksu ,d vkuqoaf'kd :i ls leku dksf'kdkvksa dk lewg gSA ;s dksf'kdk,a ,d gh
dksf'kdk dh oa'kt gksrh gSaA tc ,d iqu;ksZxt Mh,u, thok.kq vusdksa ckj foHkDr
gksrk gSA rks blls ,d fo'ks"k [k.M ;qDr Mh,u, okyk Dyksu çkIr gksrk gSA ,d
dksf'kdk }kjk vkuqoaf'kd :i ls leku O;fDr;ksa ;k vkuqoaf'kd lkexzh dk mRiknu
Dyksfuax dgykrk gSA

iqu;ksZxt Mh,u, rduhd thok.kqvksa ij fd;s tk jgs ç;ksxksa ds iQyLo:i gqbZ nks [kkstksa dk
ifj.kke gS %

1. cSDVhfj;k (thok.kq) dksf'kdk esa IykfTeMksa ;k vfrfjDr xq.klw=kksa okys Mh,u, [k.Mksa dh
mifLFkfr tks thok.kq Mh,u, ds lkFk çfrÑr gksrs gSa vkSj ckg~; Mh,u, ds okgd dh Hkk¡fr
ç;ksx fd;s tk ldrs gSaA

2. fof'kf"V fu;a=k.k fd.odksa dh mifLFkfr tksfd Mh,u, ij vkØe.k djrs gSa vkSj mls fo'ks"k
LFkkuksa ij dkVrs gSaA
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thofoKku ds mHkjrs {ks=k30.6.3 iqu;ksZxt Mh,u, çkS|ksfxdh esa (iz;ksx fd, tkus okys) midj.k o pj.k

iqu;ksZxt izkS|ksfxdh ,d ^^dkVks vkSj fpidkvksa** izkS|ksfxdh gSA fof'kf"V U;qfDyvksVkbM miØeksa
dks ekuo] vU; i'kq ;k ikniksa ds Mh,u, ls dkVdj IykfTeMksa esa fpidk fn;k tkrk gSA IykfTeMksa
dk Mh,u, tks vU; tho ds U;wfDyvksVkbMksa dk okgd gS] iqu;ksZxt Mh,u, dgykrk gSA
iqu;ksZxt Mh,u, dks thok.kq esa çfo"V djk;k tkrk gSA thok.kq ckjEckj foHkDr gksrs gSa vkSj
iqu;ksZxt Mh,u, ;qDr thok.kq dk Dyksu çkIr gks tkrk gSA

iqu;ksZxt Mh,u, izkS|ksfxdh dh ik¡p vko';drk, gSa %

1. dksf'kdk laoèkZu 2. jsfLVªD'ku ,UMksU;wfDy,l ,atkbe

3. IykfTeM 4. ykbxst ,atkbe

5. ijiks"kh thok.kq

1. dksf'kdk laoèkZu & ,d i'kq dk ikni (;k thok.kq) tks ,d visf{kr thu (Mh,u, esa
U;wfDyvksVkbM vuqØe) ds okgd gksaA

2. fd.od izfrca/u ,UMksU;wfDy,l & jsfLVªD'ku U;wfDy,t fof'kf"V Mh,u, vuqØeksa dh
N¡VkbZ djrs gSaA thok.kqvksa esa fofHkUu çdkj ds vusd jsfLVªD'ku ,UMksU;wfDy,t ik;s tkrs gSaA
çR;sd ,atkbe fo'ks"k :i ls ,d fuf'pr çk;% 4 ls 5 {kkjdh; Mh,u, vuqØe dks igpku
ysrk gSA vkSj bls dkVrk gSA ;s fd.od ̂ ^vkf.od dSafp;k¡** gSaA ;k rks ;s nksuksa rarqvksa dks ,d
gh LFkku ij ;k nks fofHkUu LFkkuksa ij dkVrh gSa ftlls nks Mh,u, rarq nks fljksa ij yVdrs
gSaA Mh,u, [k.M ds nks fljksa ij nks dVs Hkkx dks izfrca/u [k.M dh Hkk¡fr eqDr dj nsrs gSaA
fljs ,dy rarqd gksrs gSa vkSj bUgsa yslnkj fljs dgk tkrk gSA

bl çdkj ,d fo'ks"k thu ;qDr Mh,u, [k.M ,d fof'k"V jsfLVªD'ku ,aMksU;wfDy,l ds p;u
}kjk çkIr fd;k tk ldrk gSA

3. IykfTeM & IykfTeM ,d thok.kq dksf'kdk esa vfrfjDr xq.klw=kh; v.kq gSa ftuesa ok¡fNr thu
dh Hkk¡fr gh esy [kkus okyk vuqØe gksrk gS vkSj bUgsa leku jsfLVªD'ku ,atkbeksa }kjk leku
çdkj ls dkVk tk ldrk gA IykfTeM lgt :i ls thok.kqvksa] [kehj ;k vU; 'kh?kzrkiwoZd
çtuudkjh dksf'kdkvksa esa ços'k dj tkrs gSA

4. Mh,u, ykbxsl & ;g fpifpis fljksa okys ,d Mh,u, [k.M dks nwljs Mh,u, [k.M ls tksM+
ldrk gS (lhycan dj ldrk gS)A ykbxsl ,d ^^vkf.od ljsl** gSA

5. ijiks"kh thok.kq & ijiks"kh thok.kq ,slk thok.kq gS ftudk IykfTeM ckgjh Mh,u, dk okgd
gksrk gSA

iqu;ksZxt Mh,u, izkS|ksfxdh ds pj.kksa dk vuqØe

1. fof'k"V jsfLVªD'ku ,atkbe dk p;u fd;k tkrk gSA

2. dksf'kdkvksa esa ok¡fNr thu dk dksf'kdk laoèkZu fd;k tkrk gSA

3. jsfLVªD'ku ,atkbe Mh,u, dks fof'k"V thu ds nks fljksa ij dkVrk gS vkSj ,d jsfLVªD'ku [k.M
çkIRk fd;k tkrk gS (fp=k 30.2(d)] (x))A
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thofoKku ds mHkjrs {ks=k 4. ;gh jsfLVªD'ku ,atkbe ,d IykftM ls esy [kkrs gqvk ,d Mh,u, vuqØe dks dkVrk gS
(fp=k 30.2 ([k) (?k))

5. ykbxst IykfTeM ds Mh,u, [k.M ds dVus ls fHkUu gq;s LFkku ij jsfLVªD'ku [k.M dks tksM+rk
gSA IykfTeM ,d ckg~; Mh,u, [k.M ;qDr iqu;ksZxt IykfTeM djrs gaSA blfy;s mUgsa ̂ Dyksuh
okgd* (Clonal vectors) dgk tkrk gSA thok.kqvksa ds fo"kk.kq Hkh ^Dyksuh osDVj* (Clonal

vectors) dh Hkk¡fr dk;Z dj ldrs gSaA

6. iqu;ksZxt IykfTeM rc thok.kqvksa esa çfo"V gksrs gSaA

7- thok.kq fo[kafMr gksrs gSA iqu;ksZxt IykfTeM thokf.kd Mh,u, ds lkFk çfrÑr (replicate)

gksrs gSaA

8- thok.kqvksa dh cM+h la[;k (10 yk[k ls vfèkd)] ftlesa iqu;ksZxt Mh,u, fo|eku gS] 10

?k.Vs ls Hkh de le; esa çkIr dh tk ldrh gSA

9- Mh,u, [k.Mksa dh vusd leku çfrÑfr;ksa IykfTeM thok.kqHkksth fo"kk.kqvksa esa çfo"V gksrh
gSa vkSj bUgsa ,d Mh,u, ykbczsjh esa lqjf{kr j[kk tkrk gSA

10- ;s Mh,u, [k.M Dyksfur Mh,u, gSaA

fp=k 30.2 Mh,u, ykbczsjh ds fy;s iqu;ksZxt Mh,u, dh
cgqçfrfyfi;ksa ds fuekZ.kdkjh pj.k

1.(d) tho dh dksf'kdk ds lHkh xq.klw=kksa esa mudh fof'k"V txgksa ij
izfrcaf/r ,atkbe dkV yxkrk gS

1.([k) ogh izfrcaf/r ,atkbe IykfTeMksa dks dkVus ds fy, bLrseky fd;k
tkrk gS

2.(x) xq.klw=kksa esa DNA ds va'k

2.(?k) dVk gqvk IykfTeM DNA

3. DNA ykbxst dk mi;ksx djds xq.klw=k rFkk IykfTeM DNA dks
tksM+uk

4. iqu;ksZxt IykfTeM ftlesa DNA ds rarq ekStwn gksrs gSa

5. IykfTeMksa dks ijiks"kh dksf'kdkvksa esa izos'k djk;k tkrk gSa rkfd mudh
la[;k o`f¼ djk;h tk lds

1.(d)

1.([k)

2.(x)

3. 4.
2.(?k)

5.
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thofoKku ds mHkjrs {ks=k

ikBxr ç'u 30.3

1. vkuqoaf'kd vfHk;kaf=kdh dks ifjHkkf"kr djsaA

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

2- Dyksu D;k gS\

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

3- iqu;ksZxt Mh,u, dk D;k vFkZ gS\

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

4- IykfTeM dgka ik;s tkrs gaS\

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

5. jsfLVªD'ku ,atkbe dks ^^vkf.od dSaph** D;ksa dgk tkrk gS\

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

6- Mh,u, ds [k.Mksa dks tksM+us okys ,atkbe dk uke crk;sa\

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

7- Dyksuh okgd D;k gS\

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

8- iqu;ksZxt IykfTeM dk D;k vFkZ gS\

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

30.6.4 vkuqoaf'kd vfHk;kaf=kdh ds vuqç;ksx

1.  çksVhu fuekZ.k

bl vè;k; ds iwoZorhZ [k.M esa vkius lh[kk fd thok.kq o [kehj 'krkfCn;ksa ls iuhj]
,sYdksgkWy] vkfn cukus esa ç;ksx fd;s tkrs jgs gSa vkSj dqN le; iwoZ ls ,saVhck;ksfVd
cukus esa Hkh budk ç;ksx fd;k tkrk jgk gSA orZeku esa tSo vfHk;kaf=kr thok.kqvksa esa fo|eku
IykfTeM dqN ekuo thuksa ds okgd gSa tks cM+h ek=kk esa ekuo çksVhu çnku djrs gSa]
tks uSnkfud :i ls egRoiw.kZ gSaA iqu;ksZxt Mh,u, izkS|ksfxdh o thu Dyksfuax] ds fodkl
ls çksVhu fuekZ.k ds fy, ,d u;s m|ksx dh mRifÙk dh gSA igys mi;ksxh çksVhu vYi
ek=kk o Hkkjh dher esa ;wdSj;ksVksa ls çkIr fd;s tk ldrs Fks ysfdu vc budk mRiknu
cM+h ek=kk esa fd;k tkrk gS] mnkgj.k ds rkSj ij dqN le; iwoZ rd o`f¼dkjh gkWeksZu
cgqr vYiek=kk o Hkkjh dher ij çkIr gksrk Fkk D;ksafd bls vUr%lzkoh xzafFk;ksa ls fudkyk
tkrk FkkA vkt bls iqu;ksZxt Mh,u, izkS|ksfxdh }kjk Hkkjh ek=kk esa miyCèk djk;k tk ldrk
gSA 1982 esa ekuo balqfyu dk fuekZ.k iqu;ksZxt Mh,u, izkS|ksfxdh dh çFke O;kikfjd
liQyrk cuhA
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thofoKku ds mHkjrs {ks=k iqu;ksZxt Mh,u, izkS|ksfxdh dh lgk;rk ls vc fpfdRldh; egRo ds dbZ çksVhu çkIr gq, gSa
;s Dyksfur ekuo thu mRikn gSa tks mi;ksx ;k ifj"dj.k ds fy;s laLrqr gSaA

uhps nh xbZ rkfydk (30.3) dqN ,sls çksVhu ds uke o muds mi;ksxksa dks n'kkZrh gSA

rkfydk 30-3 çksVhuksa ds uke ,oa muds mi;ksx

çksVhu mi;ksx

1. balqfyu eèkqesg (Mk;chfVt eSfyVl)

2. o`f¼ gkWeksZu fiV~;wVjh ckSukiu

3. ,fjFkzksiksbfVu vjDrrk (,uhfe;k)

4. bUVjiQsjksu fo"kk.kq dk laØe.k

5. bUVjY;wfdu 2 dSalj

6. DykWfVax dkjd VIII gheksiQ+hfy;k ,

7. DykWfVax iQSDVj IX gheksiQhfy;k ch

8. eksuksDyksuh izfrfiaM laØked jksx

9. Ård IykfTeukstu dkjd ân; vk?kkr

2- ,atkbe

,atkbe Hkh Dyksfur thu ls iSnk fd;s tk pqds gSaA fuEu rkfydk 30.4 ,sls ,atkbeksa vkSj muds
mi;ksxksa dks n'kkZrh gSA

rkfydk 30.4 ,atkbeksa ds uke vkSj muds mi;ksx

,atkbe mi;ksx

çksfV,t fMtVsZUV o ek¡l dks dksey cukus esa

,ekbyst ch;j ds fuekZ.k] cszM o oL=k m|ksx esa

Xywdksvkblksejsst dkWuZ 'kcZr cukus esa] tks phuh ls vfèkd ehBk gksrk gS vkSj
e`nq is;ksa dks cukus esa tks Lokn o egd çnku djrs gSaA

fd.od (,Utkbe) Hkaxqj gksrs gSa vkSj bUgsa tsy (gel) esa cUn fd;k tkrk gS vkSj NksVs Ñf=ke
dksf'kdkvksa esa vko`r fd;k tkrk gSA

3. izfrtSfod (,safVck;ksfVd&Antibiotic)

1920 esa isfuflyhu dh [kkst ds ckn] 600 ls vfèkd ,safVck;ksfVdksa dks fofHkUu lw{ethoksa ls
izkIr fd;k tk pqdk gS vkSj blds ifj.kkeLo:i ekuo LokLF; esa cgqr lqèkkj gqvk gSA
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thofoKku ds mHkjrs {ks=k,safVck;ksfVdksa ds la'ys"k.k ds fy, tSola'ys"kh iFkksa ds vkuqoaf'kd vfHk;a=k.k dh fn'kk esa
vuqlaèkku py jgk gSA vkuqoaf'kd ifjpkyu (genetic manipulation) }kjk u, ,safVck;ksfVd Hkh
çkIr fd;s tk pqds gSaA

4. Vhdk (oSDlhu)

jScht o ;d`r'kksFk (gsisVkbfVl) ch ds fy, tSo vfHk;kaf=kr (bioengineered) Vhdk nzO;ksa dks
fodflr fd;k tk pqdk gSA çfrtu çksVhu ds fy, ,d thu dks IykfTeM esa çfo"V djk;k tkrk
gS vkSj iqu;ksZxt Mh,u, èkkjd thok.kq rc Hkkjh ek=kk esa çksVhu mRiUu djrs gSaA bl çksVhu dks
Vhds ds lkFk la;ksftr fd;k tkrk gSA Vhdk yxkus ij rqjUr izfrtu ds fojks/h izfrfiaM iqu;ksZxt
mRiUu gks tkrs gSaA

ikBxr ç'u 30.4

1. iqu;ksZxt Mh,u, izkS|ksfxdh ls çkIr gksus okys nks çksVhuksa o nks fd.odksa ds uke crk;saA

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

2- vkS"kfèk fuekZrk dEifu;ksa ds fy;s iqu;ksZxt Mh,u, izkS|ksfxdh dSls mi;ksxh gS\

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

3. dksbZ nks jksxksa ds uke crk;sa ftuds fy;s tSo vfHk;kaf=kr oSDlhu igys ls gh miyCèk gSaA

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

30.8 ijkthu o ijkthuh (Transgene & Trangenic)

vkuqoaf'kd vfHk;kaf=kdh dh lgk;rk ls nwljh çtkfr;ksa ds thuksa dh okgd çtkfr;ksa ds thoksa dk
mRiknu laHko gks x;k gSA ckgjh thu dks ijkthu dgrs gSa tks ikni ;k tUrq blds okgd gksrs
gS vFkok ftuesa fdlh nwljh iztkfr dk thu gksrk gS] mUgsa ijkthuh dgk tkrk gSA

vfHk;kaf=kr tho tksfd ckgjh thu ds okgd gksrs gSa mUgsa VªkUlthfud vFkok ijkthuh
dgk tkrk gSA

1. ijkthuh thoksa dh mi;ksfxrk

(i) Ñf"k ikniksa] ?kjsyw i'kqvksa fo'ks"k :i ls eos'kh esa vfèkd mit ds fy, okafNr
fof'k"Vrkvksa dk lekos'k fd;k tk ldrk gSA

(ii) ijkthuh ikniksa vkSj i'kqvksa ls dherh mRikn çkIr fd;s tk ldrs gSaA

(iii) ijkthuh ikniksa o i'kqvksa dks tSo çfØ;kvksa tSls thu vfHkO;fDr dh tk¡p ds fy;s
ç;ksx fd;k tk ldrk gSA
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thofoKku ds mHkjrs {ks=k 2. ijkthuh ds mRiknu dh fofèk

ijkthuh mRiUu djus dh nks fofèk;ak gSa %

(i) ckg~; Mh,u, dk fu"ksfpr vaMks ds çkd~dsanzd esa ekbØksbatsd'ku

(ii) i'pfo"kk.kqd okgd fofèk (Retroviral vector method) ckg~; Mh,u, okgd
i'p&fo"kk.kqvksa }kjk vkjksi.k iwoZ Hkzw.kksa dk laØe.k

çFke fofèk ds fuEu pj.k gSa %

1. dlkbZ [kkus esa ekjs x;s i'kq ls vFkok eknk tud dksf'kdk ls ('kY;fØ;k }kjk) & vaMdksa
dk laxzg.k]

2. vaMdksa dk ik=ks (bu foVªks & in-vitro) ifjiDou]

3. uj ds 'kqØ }kjk ik=ks fu"kspu]

4. vaMks (vaMdksa) dk vidsUnz.kA ;g vidsUnz.k ihrd ds lkanz.k ds fy;s fd;k tkrk gS D;ksafd
ihrd tksfd lkekU; dksf'kdkvksa esa uj çkDdsUnzd dks foPNsnu lw{en'khZ esa fn[kk;h nsus ls
jksdrk gS]

5. fuos'kh Mh,u, dks uj çkDdsUnzd esa ekbØksbatsD'ku (fp=k 30.3)A lkekU;r;k bfPNr thu
dh 100 ls 1000 rd çfrÑfr;ka çfo"V djk;h tkrh gSa]

6- ik=k esa (ik=ks) Hkzw.kksa dk fodkl]

7. ,d Hkzw.k dk vknkrk /k=ks; ekrk (Foster mother) esa fcuk 'kY;fØ;k ds vkjksi.k]

8. èkk=ks; ekrk dh larfr DNA dk ijkthu dh mifLFkfr ds fy;s tk¡p]

9. ikjthu ;qDr larfr & ijkthuh çk.kh gSaA

fp=k 30.3 uj izksd~dsanzd esa fuos'kh Mh,u, dk ekbØksbatsD'ku

nwljh fofèk esa] ftls i'pok;jlh okgd fofèk dgk tkrk gS] eknk esa LFkkukUrfjr fd;k tkus okyk
Mh,u, i'pok;jl }kjk çfo"V djk;k tkrk gS] tksfd çkjafHkd voLFkk okys Hkzw.k dh dksf'kdkvksa
dks xzkg~; eknk esa vk;ksftr fd;s tkus ls iwoZd laØfer djrk gSA

ijkthuh iknd

iqu;ksZxt Mh,u, rduhd }kjk ikni çtuudrkZ vc lhèks ikniksa ds Mh,u, dks ifj"Ñr dj
ldrs gSaA os vU; çtkfr;ksa ds thu ikni esa tksM+ ldrs gSaA ikjthuh ikni çkIr djus ds fy;s

izkDdsUnzd

DNA

DNA
fu"ksfpr vaMk

fiisV dks idM+uk

gYdk pw"k.kdkap dh ekbØksbatsD'ku lwbZ

izkDdsUnzd
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thofoKku ds mHkjrs {ks=klokZfèkd yksdfç; fofèk ,sxzkscSDVhfj;e V~;wfeiQsflUl dk ç;ksx gSA ;g ,d e`nk thok.kq gS
ftldk ,d çkÑfrd ^^vkuqoaf'kd vfHk;kaf=kdh** ra=k gSA blesa IykfTeM gksrk gS ftls ikni
dksf'kdkvksa esa çfo"V djk;k tk ldrk gSA ,xzkscSDVhfj;e V~;wfeiQsflUl (fp=k 30.4) ls dbZ
ikniks esa fifVdk,a (xkWy) cu tkrh gSaA fifVdk,a (xkWy) cukus ds fy;s lwpuk thok.kq ds
IykfTeM (Ti) esa gksrh gSA IykfTeM ls Mh,u, ds ,d [k.M dks ikni dksf'kdk esa djds mUgsa
LFkkukarfjr fd;k tk ldrk gSaA Ti IykfTeM esa ls fifVdk cukus okys tho dks vPNs okafNr thu
ls çfrLFkkfir fd;k tk ldrk gSA IykfTeM rc ikni dksf'kdkvksa ds :ikUrj.k esa ç;ksx fd;k
tk ldrk gSA ifjofrZr ikni dksf'kdkvksa ds xq.klw=kksa esa ,sls ckg~; thu lkekU;r;k vfHkO;Dr gks
ldrs gSaA (fp=k 30.4)

fp=k 30.4 T1 IykfTeM okgd cSDVhfj;k (thok.kq) ds dkj.k 'kyte esa fifVdk,a (xkWy)

ikjthuh ikniksa ds mnkgj.k

1. dikl tks Ñfe;ksa }kjk vkØe.k dks jksd ldrk gSA

2. eDdk o lks;kchu tks lw[kk o dhVuk'kdksa ds çfr vfèkd lgu'khy gSaA

ijkthuh ikni vkS"kèkh; o O;kikfjd n`f"V ls mi;ksxh çksVhu cukus dh iQSDVªh ds :i esa Hkh dk;Z
dj ldrs gSaA lhje ,YC;wfeu tyus ls {kfrxzLr gq, jksfx;ksa ds fy; mi;ksxh lEikd (preparations)

fuekZ.k o 'kjhj nzo ds çfrLFkkiu esa ç;qDr gksrk gSA vkuqoaf'kd :i ls ifjofrZr vkyw o rEckdw
ds ikniksa ls lhje&,YC;wfeu çkIr gksrk gSA

Ti IykfTeM dk
i`FkDdj.k

ikni izksVksIykLVksa dks
IykfTeMksa ls laØfer
fd;k tkuk

vU; ikS/k s a ;k
lw{ethoh ls xSj
DNA fy;k tkuk

ikni
izksVksIykLV

xSj DNA /kj.k Ti
IykfTeM ls ;qDr
dksf'kdkvksa dks vkxs
ifjof/Zr djkuk

iqu% ikS/k cuuk

xSj DNA dks Ti
IykfTeM esa Mkyuk
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thofoKku ds mHkjrs {ks=k ikjthuh tarq

ew"kd % ikjthuh tarq iSnk djuk dfBu gS D;ksafd tUrq dksf'kdk,a IykfTeM Lohdkj ugha djrh
gSaA ysfdu ikjthuh ew"kd lEiw.kZ fo'o esa lkekU; :i ls ç;ksx'kkykvksa esa ckg~; Mh,u,
ekbØksbatsD'ku }kjk çfo"V djk dj mRiUu fd, x, gSaA

pwgksa ls o`f¼ gkeksZu ds thu fy, x, vkSj budks ew"kdksa ds vaMksa esa ekbØksbatsDV djk;k x;kA
blds dkj.k ;s ew"kd vius lkfFk;ksa dh rqyuk esa vf/d cM+s vkdkj ds gks x,A ,slk pwgksa ds
thuksa dk ew"kd ds thuksa dk ew"kd ds DNA ds lkFk ,dhdj.k gksdj vfHkO;fDr gks tkus ds
ifj.kke Lo:i gqvkA

fp=k 30.5 lkekU; ew"kd o ijkthuh ew"kd dh rqyuk

cdfj;k¡ % cdjh ds ,d fu"ksfpr vaMs esa] iqu;ksZxt Mh-,u-, batsD'ku }kjk izos'k djk;k x;kA
bl Mh-,u-, esa cdjh ds thu vuqØe rFkk ekuo tPA (fV'kw IykfTeukstu lfØ;d) ds thu
'kfey FksA cdjh ds nwèk esa ;g ?kVd (tPA) ik;k tkrk gS tks jDr ds FkDdksa lekIr dj nsrk
gSA ;g ân; vk?kkr (dksjksujh FkzkEcksfll) vkSj LVªksd ds jksfx;ksa ds fy, ykHkizn gSA

eos'kh % ijkthuh eosf'k;ksa (i'kqèku) esa vfèkd rsth ls o lLrs nkeksa ij cM+h ek=kk esa vkS"kfèk;k¡
iSnk  djus dh {kerk gksrh gSA bldh rqyuk esa thok.kqvksa ls vkS"k/ fuekZ.k djuk vf/d [kphZyk
gS D;ksafd bldh laoèkZu fofèk o vkS"kfèk fuekZ.k gsrq cM+s vks|kSfxd ik=kksa dh vko';drk iM+rh gSA

phuh gSeLVj (Chinese Hamster) % :fèkj FkDdkdkjh dkjd VIII (Blood Clotting factor

VIII) dh thu dks phuh gSeLVj dh v.Mk'k; dksf'kdkvksa esa çfo"V djk;k tkrk gSA ;g miknku
gheksfiQ+fy;k ls ihfM+r O;fDr dh çk.k j{kk djrk gSA phuh gSeLVj esa iqu;ksZxt Mh,u, izkS|ksfxdh
ls mRiUu :fèkj FkDdkdkjh miknku blds ekuo jDr ls çkIr fd;s tkus dh vko';drk dk
fujkdj.k o lkFk gh ,M~l uked jksx ds laØe.k ds [krjs dk Hkh fujkdj.k djrk gSA
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thofoKku ds mHkjrs {ks=k30.8.1 tSo mipkj (thoksa }kjk mipkj)

vkuqoaf'kd :i ls vfHk;kaf=kr thok.kq i;kZoj.k ls çnw"kdksa dks lkiQ dj ldrs gSa (gVk ldrs gSa)
bls tSo mipkj dgrs gSaA ifjofrZr thok.kq fo"kkDr çnw"kdksa dk mikip;h vi?kVu djds mUgsa
vfo"kkDr vFkok gkfujfgr ;kSfxdksa esa ifjofrZr dj nsrs gSA

ikjn  çfrjksèkh  thok.kq èkkfRod ikjn (èkkfRod ikjn raf=kdk&ra=k dks {kfr igq¡pkrk gS) dks
çfØ;k djds ,d vfo"kkDr ;kSfxd esa ifjofrZr dj nsrs gSaA

ikBxr iz'u 30.5

1. ikjthuh dks ifjHkkf"kr djsaA

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

2. fifVdk (xkWy) iSnk djusokys thok.kq rFkk ml ItktfeM dk uke crkvks ftldk mi;ksx
ikjthuh cukus esa gksrk gSA

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

3. tSo mipkj D;k gS\
............................................................................................................................

30.9 ekuo thu fpfdRlk

cgqr ls yksx gafl;kdkj dksf'kdk vjDrrk (Sickle cell Anaemia)] gheksfiQfy;k] xaHkhj la;qDr
(flfo;j dEckbaM) bE;wuks MsfiQfl,alh (SCID)] o.kk±Uèkrk vkfn jksxksa ds dkj.k tUe ls gh
ihfM+r jgrs gSaA ;s jksx vkuqoaf'kd =kqfV;ksa ds dkj.k gksrs gSaA ;s =kqfV;k¡ vkuqoaf'kd gksrh gaSA ;g
vuqeku yxk;k x;k gS fd Hkkjr esa çfrfnu yxHkx 2000 cPps vkuqoaf'kd =kqfV;ksa ds lkFk iSnk
gksrs gSaA vkb;s ge vkuqoaf'kd nks"kksa dks nwj djus ;k Bhd djus dh fofèk;ksa ds ckjs esa tkudkjh
çkIr djsaA

30.9.1 thu ds dk;Z

fdlh tho ds lqpk: :i ls dk;Z djus esa thu dbZ egRoiw.kZ Hkwfedkvksa dk fuEu çdkj fuokZg
djrs gSa % (d) tSo jklk;fud vfHkfØ;kvksa esa lfEefyr izfd.oksa (,Utkbeksa) ds la'ys"k.k esa
fu;a=k.k ([k) muds la'ys"k.k dk fu;eu rkfd mi;qDr izfd.o Bhd le; ij çdV gksa]
dHkh&dHkh thu mudh lajpukREd =kqfV ;k vfu;ferrk ds dkj.k Bhd Hk¡kfr dk;Z ugha dj ikrs
gSaA blds dkj.k vkuqoaf'kd fodkj gks ldrs gSaA O;fDrxr :i ls ,d =kqfViw.kZ thu fuEu nks
rjhdksa ls çdV gks ldrk gS %

1. dqN nks"kiw.kZ thu vkuqoaf'kd gksrs gSa ;kuh ,d ih<+h ls nwljh ih<+h esa tk ldrs gSaA blds
dkj.k dqN jksx ifjokj esa ih<+h nj ih<+h pyrk jgrk gSA mnkgj.kr;k & o.kkZUèkrk]
gheksiQhfy;k o gafl;kdkj dksf'kdk vjDrrkA

2. ,d thu çkjafHkd ifjoèkZu dh vofèk esa mRifjorZu ds dkj.k vpkud =kqfViw.kZ gks tkrk gSA
mnkgj.kr;k jatdghurk ;k 'osrrk (,YchfuTe) (;g vkuqoaf'kd ugha gksrk gS)A
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thofoKku ds mHkjrs {ks=k



  

  

,d thu mRifjorZu ds dkj.k lkekU; jklk;fud vfHkfØ;kvksa dh iw.kZr% ;k tho dh lkekU; fØ;kvksa
ds fy;s vko';d izfd.o (,Utkbe) dh fØ;k'khyrk o la'ys"k.k ls çHkkfor gks ldrk gSA

blds ifj.kke fuEuor~ gSa %

1. fo"kSys mikip;h inkFkks± dk laxzg.k ;k

2. dksf'kdk ds lkekU; fØ;kdyki ds fy;s mi;ksxh ;kSfxd dh dehA

mRifjorZuksa ds ifj.kkeLo:i 'kjhj ds fdlh Hkh Hkkx & ek¡lisf'k;ksa] us=kksa] ;Ñr] vfLFk;ksasa] xqnksZ]
(o`Ddksa)] ra=k (raf=kdk)] :fèkj vkfn esa fodkj mRiUu gks ldrk gSA lkekU; fLFkfr;ksa esa thu
iw.kZ :i ls lqO;ofLFkr <ax ls dk;Z djrs gSa vkSj vius dPps inkFkZ dks vfUre mRikn esa cnyus
ds dk;Z dks fof'k"V ,atkbeksa ds la'ys"k.k }kjk iw.kZ djrs gSaA

lkekU; thu dk;Ziz.kkyh (fØ;k)

thu , thu ch thu lh

izfd.o (,atkbe) , izfd.o ch izfd.o lh

dk;ZnzO; mRikn , mRikn ch vfUre mRikn

(eè;orhZmRikn)

=kqfViw.kZ thu dk;Z iz.kkyh

dHkh&dHkh ,d thu dh deh ;k ,d thu esa =kqfV ds dkj.k =kqfViw.kZ mikip; gks ldrk gS vkSj
,d okafNr mRikn çkIr ugha gks ikrk gS ;k fo'ks"k gkfudkjd nzO;ksa dk laxzg.k gks ldrk gSA

thu , thu ch (nks"kiw.kZ ;k vuqifLFkr)

,atkbe , dksbZ ,atkbe ugha

 dk;ZnzO; mRikn , dksbZ mRikn ch ugha  dksbZ vafre mRikn ugha

blds ifj.kkeLo:i vç;qDr mRikn A dk lap; gks tkrk gS vkSj vafre mRikn çkIr ugha gksrk
gSA vki ;g tkudj fpafrr gksaxs fd cgqr ls ekuoh; fodkj ,d thu ds nks"kksa ds dkj.k gh
mRiUu gksrs gSaA uhps lkj.kh 30.5 ,slh dqN jksxksa] nks"kiw.kZ ;k vuqifLFkr thu mRikn o y{k.kksa ds
ckjs esa vuqeku djkrh gSaA
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thofoKku ds mHkjrs {ks=klkj.kh 30.5 dqN lkekU; ,dy thu =kqfV;k¡

jksx thu mRikn y{k.k

(i) xaHkhj la;qDr çfrj{kk ghurk ,fMukslhu Mh,sehuSl dh çfrj{k.k dk ßkl] T ylhdk

lay{k.k (fLdM) (SCID) vuqifLFkfr dksf'kdk o B ylhdk dksf'kdkvksa

dh la[;k esa deh

(ii) gheksiQhfy;k jDr FkDdkdkjh dkjd nks"kiw.kZ jDr FkDdkdj.k] tksM+ksa ls

dh vuqifLFkfr fpjdkfyd (lnk) jDrlzko

(iii) gsafl;kdkj dksf'kdk gheksXyksfcu dh nks"kiw.kZ ân;] Iyhgk] xqnZs] ;Ñr] efLr"d

vjDrrk β Ük`a[kyk dks {kfr

(iv) fiQuk;ydhVksU;wfj;k (PKU) jDr esa vehuksa vEy xaHkhj ekufld eanrk] 'osrrk

fiQukby ,ykuhu dk (,YchfuTe) (o.kZdksa dh deh)

lap;

30.9.2 thu fpfdRlk

vfèkdka'k vkuqoaf'kd fodkjksa vFkok jksxksa ls xaHkhj tfVyrk,sa] LokLF; leL;k,a] o varrksxRok
e`R;q gks tkrh gSA ;fn fdlh çdkj nks"kiw.kZ thuksa dks gVkdj vkSj muds LFkku ij nks"k jfgr ;k
LoLFk thu ykdj bu jksxksa ls eqfDr ik;h tk lds rks ;g ekuo lekt ds fy, ojnku fl¼ gksxkA
nks"kiw.kZ thuksa ds çfrLFkkiu ;k dk;Z {kerk esa o`f¼ dh rduhd fodflr djus ds ç;kl fd;s
tk jgs gSaA nks"kiw.kZ thuksa dh fpfdRlk ds fy;s O;ogkj esa yk;s x;s mik; ;k lkèku dks
thu&fpfdRlk dgk tk ldrk gSA

thu fpfdRlk ,d ,slh rduhd gS ftlesa jksxh ds vkuqoaf'kd nks"kiw.kZ thu dks LoLFk thu ls
çfrLFkkfir fd;k tkrk gS ;k iqjkus thuksa dh fØ;k@vfHkfØ;k dks c<+k;k tkrk gSA

nks"kiw.kZ thu dk çfrLFkkiu ;k mlesa ifjorZu dks thu fpfdRlk dgrs gSA

ekuo thu&fpfdRlk (çkjaHk esa ekuo vkuqokaf'kd vfHk;kaf=kdh ds uke ls çpkfyr) O;kid :i
ls dk;Zdkjh lkekU; thu ;k thu dks ekuo dksf'kdk esa mifLFkr thu inkFkZ esa la;ksftr djuk
gS ;g vkuqoaf'kd nks"k dks lq/kjus dh n`f"V ls fd;k tkrk gSA

vafre y{; dksf'kdk ds ^çksVhu lap;h ,dd* dks ,d O;fDr ds lkekU; fØ;kdyki ds fy;s
vko';d çksVhu cukus nsuk gSA ;g jksxh dks mldks vius 'kjhj dh dksf'kdkvksa ds vanj fufeZr
vko';d thu mRiknksa dh vkiwfrZ djus ds leku gSA
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thofoKku ds mHkjrs {ks=k

ikBxr ç'u 30.6

1. thu dh lkekU; fØ;k'khyrk esa dSls ifjorZu gksrk gS\

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

2. ekuo esa nks ,dy thu fodkjksa dk uke crkvksaA

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

3. xaHkhj la;qDr çfrj{kk ghurk (fLdM) ds dkj.k fdu dksf'kdkvksa dh la[;k esa ßkl gksrk gS\

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

4. thu fpfdRlk dks ifjHkkf"kr djsaA

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

30.9.3 ekuo thu&fpfdRlk ds rjhds

ekuo thu fpfdRlk ds nks ewyHkwr rjhds gSa %

1. dkf;d thu&fpfdRlk

2. teZ&ykbu thu&fpfdRlk

1. dkf;d ('kjhj dksf'kdk) thu fpfdRlk

,d ckj ,d lkekU; thu dk Dyksu cu tk, rks bls vkuqoaf'kd nks"k dks Bhd djus esa ç;qDr
fd;k tk ldrk gSA dkf;d dksf'kdkvksa dks thuh; :ikUrj.k ds fy;s yf{kr fd;k tkrk gSA
(nks"kiw.kZ thu dks lkekU; esa :ikUrfjr fd;k tkrk gSA) ;g fofèk ,d fo'ks"k vax ;k Ård rd
lhfer vkuqoaf'kd nks"k dks Bhd djus esa lgk;d gSA

2. teZ&ykbu (lsDl dksf'kdk) thu&fpfdRlk

bl fofèk esa tuu midyk (germinal epithelium) dksf'kdkvksa ;k ;qXedksa ;k ;qXetksa dk
vkuqoaf'kd ifj"dj.k djds ,d O;f"V dk fuekZ.k fd;k tkrk gS tks vkus okyh ih<+h esa mipkjh
thu dk ogu dj ldsaA orZeku le; esa ekuo thu fpfdRlk ds {ks=k esa leLr vuqlaèkku dkf;d
dksf'kdkvksa eas thu nks"kksa dks Bhd djus dh fn'kk esa fd;k tk jgk gSA dkf;d thu fpfdRlk dks
eq[; :i ls fuEu O;kid oxks± esa lewfgr fd;k tk ldrk gSaA

(d)tho ds ckgj (ckg~;&thos) thu fpfdRlk

([k)thos (tho ds vanj) thu fpfdRlk

(x) ,aVhlsUl thu fpfdRlk
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thofoKku ds mHkjrs {ks=k(d) ckg~; thos thu fpfdRlk

bl çdkj ds mipkj esa çk;% jksxh ds 'kjhj ls yh x;h nks"kiw.kZ thu ;qDr dksf'kdkvksa dk ç;ksx
lfEefyr jgrk gSA thu ifjorZu ds i'pkr~ tc mUgha dksf'kdkvksa dks iqu% Mkyk tkrk gS rks dksbZ
Hkh çfrj{k.k çfrfØ;k ugha gksrhA bl fofèk esa fuEu pj.k lfUufgr gS %

(d),d jksxh ls nks"kiw.kZ thu okyh dksf'kdkvksa dk i`FkDdj.k

([k)i`FkDÑr dksf'kdkvksa dk laoèkZu

(x) mipkjh thu }kjk i`FkDÑr dksf'kdkvksa esa thukse esa cnyko (ifjorZu)

(?k) ifjofrZr dksf'kdkvksa dk p;u] oèkZu o ijh{k.k

(p) ifjofrZr dksf'kdkvksa dk jksxh esa okil çR;kjksi.k (fp=k 30.6)

fp=k 30.6 ckg~;&thos thu fpfdRlk ds pj.k

i'pfo"kk.kq tSls okgdksa dk mi;ksx iks"khthukse esa lkekU; thuksa ds lkFk ,dhdj.k ds fy, fd;k
tkrk gSA vfLFkeTtk dh LVse dksf'kdk,a vuojr u;h dksf'kdkvksa dk fuekZ.k djrh jgrh gSaA ;fn
,slh dksf'kdkvksa dks ysdj o ifjoZru djus ds i'pkr~ (thu nks"k nwj djus ds fy;s) iqu%LFkkfir
dj fn;k tk; rks ;s dksf'kdk, fofHkUu egRowi.kZ dksf'kdkvksa tSls B dksf'kdkvksa] o`gnHk{kd
dksf'kdkvksa] yky jDr dksf'kdkvksa] IysVysV~l o vfLFk dksf'kdkvksa esa foHkkftr gksdj vyx&vyx
gks ldrh gSaA

jksxh

Ård
mipkjh thu fuekZ.k

ckg~;&thos thu fpfdRlk esa fuEufyf[kr
pj.k vkrs gSa %
1. vkuqoaf'kdr% nks"kiw.kZ dksf'kdkvksa

dk i`Fkd~dj.k
2. dksf'kdkvksa dks lao/Zu esa c<+kuk
3. mipkjh thu }kjk dksf'kdkvksa dks

ifjofrZr djuk
4. ifjofrZr dksf'kdkvksa dk p;u vkSj

o`f¼
5. ifjofrZr dksf'kdkvksa dk iqu% jksxh

esa izR;kjksi.k
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thofoKku ds mHkjrs {ks=k vkuqoaf'kd :i ls vfHk;kaf=kr LVse dksf'kdk,a jksxh ds 'kjhj esa iqu%LFkkfir fd;s tkus ds i'pkr~
okafNr thu mRikn dh lrr vkiwfrZ djrh jgrh gSA ;g rduhd vkuqoaf'kd fodkjksa ds mipkj
esa ç;qDr gks ldrh gS %

(d)xaHkhj la;qDr çfrj{kk ghurk (fLDM SCID)

([k)g¡fl;kdkj dksf'kdk vjDrrk

(x) FkSySlksfe;k

(?k) fo'ks"k vcqZn (V~;wej)

([k) thos (tho ds vanj) thu fpfdRlk

bl çdkj ds dh thu fpfdRlk esa mipkjh thu dks lhsèks gh jksxh ds fo'ks"k Årdksa dh
dksf'kdkvksa ds vanj igqapk;k tkrk gSA nksgjk LVªkUM ;qDr Mh-,u-, fo"kk.kq] xzafFk fo"kk.kq
(,fMuksok;jl) mipkjh thu ds LFkkukUrj.k esa okgd dk dk;Z djrk gSA (fp=k 30.6) ç;qDr
fo"kk.kq brus 'kfDrghu gksrs gS fd dksbZ Hkh jksx mRiUu ugha dj ldrs gSaA ;s Ård fof'k"V fo"kk.kq
iks"kh thukse ds lkFk ,dhÑr gks tkrs gSa vkSj dsoy foHkkftr gksus okyh dksf'kdkvksa dks gh
laØfer dj ikrs gS vkSj vU; LoLFk dksf'kdkvksa dks ughaA

;g mipkj dSalj] ,syt+kbej jksx] ikjfdUlu jksx ds mipkj esa mi;ksxh gks ldrk gSA

fp=k 30.7 thos thu fpfdRlk

jksxh vfHkO;fDr'khy
mipkjh thu

Ård X

thos thu fpfdRlk

,d Dyksfur vfHkO;fDr'khy mipkjh
thu dks vkuqoaf'kd nks"k ls eqDr Ård
esa igqapk;k  tkrk gS

(P) mUu;d thu] Ård fof'k"V thu
X (mipkjh thu) ,d izksVhu dk
dksMu djrk gS tks jksxh ds vkuqoaf'kd
nks"k dks Bhd dj nsrk gSA

P = mUu;d thu
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thofoKku ds mHkjrs {ks=k(x) ,.VhlsUl fpfdRlk

vkius çksVhu la'ys"k.k esa lfUufgr pj.kksa ds ckjs esa tkudkjh çkIr dj yh gS & ;s gS VªkalfØIlu
o Vªkalys'kuA

bl fpfdRlk dh :ijs[kk fof'k"V thu dh vfHkO;fDr dks de djus ;k jksdus ds fy;s rS;kj dh
x;h gSA bl çdkj vfrmRiknd thu ls çkIr çksVhu ds Vªkalys'ku dh ek=kk dks fu;af=kr fd;k tk
ldrk gSA

bl fpfdRlk esa U;wDyhd vEy vuqØe dk lekos'k lfUufgr gS tksfd vfr thu mRiknh dksf'kdkvksa
esa iw.kZ ;k vkaf'kd m-RNA (y{; dksf'kdk esa cus nwr & vkj-,u-,-) dk iwjd gS (fp=k 30.7)A
;g fpfdRlk fo'ks"k vkuqoaf'kd jksxksa o dSaljks ds mipkj esa mi;ksxh fl¼ gksxk tgak ij vR;fèkd
thu mRikn ;k bldh vuojr fo|ekurk dksf'kdk dh lkekU; fØ;kvksa dks ifjofrZr djrh gSA
bldk nqnZe Xyk;ksek ;k efLr"d vcqZn ds mipkj ds fy;s ijh{k.k fd;k tk pqdk gSaA Rykmj lso
VekVj tks fd yacs le; rd lM+rk ugha gS mls bl rduhd }kjk mRiUu fd;k x;k gSA

fp=k 30.8 ,afVlsUl thu fpfdRlk

(M) ,sUVhlsUl thu&mipkj fpfdRlk

,d çdV fd;k tk ldus okyk thu dks blds foijhr (Øe) foU;kl esa Dyksu fd;s tkus ds
i'pkr bls ,d dksf'kdk esa lekfo"V fd;k tkrk gSA bl çdkj çfrysf[kr RNA lkekU;
mRNA dk ,afVlsUl vuqØe cukrk gSA tc ,afVlsUl RNA vkèkkj mRNA ds lkFk ;qfXer gksrk
gS rks mRNA Vªkalys'ku :d tkrk gS ,afVlsUl RNA esa Vªkalys'ku çkjaHk djus ds ladsrd ugha
gksrs gSaA
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thofoKku ds mHkjrs {ks=k 30.9.4 thu&fpfdRlk & dgk¡ rd\

vkuqoaf'kd :i ls vfHk;kaf=kdhÑr ekuo fuekZ.k dh laHkkouk fo'ks"k vuqlaèkkudÙkkZvksa dk lnk
ls mn~ns'; jgk gSA dkf;d dksf'kdk fpfdRlk vius vkjafHkd pj.k esa dbZ vkuqoaf'kd o vU;
jksxksa ds mipkj dk rjhdk cu jgk gS tSls

1. ,M~l

2. gheksiQhfy;k

3- ,FksjksLdysjksfll

4. Y;qdhfe;k

5. iQsiQMs+ dk dSalj

6. xaHkhj la;qDr çfrj{kk ghurk & fLDM SCID

teZ ykbu thu&fpfdRlk orZeku esa O;ogkj es ugha yk;k tk ldrk gSA tuu dksf'kdkvksa ds
thuh; nzO; ds ifjpkyu ds ifj.kkeLo:i vçR;kf'kr vfHky{k.k lekfo"V gks ldrs gS vkSj buls
cPpksa esa vdYiuh; ifj.kke mRiUu gks ldrs gSaA bl izdkj thu fpfdRlk u dsoy tksf[ke Hkjk
gS cfYd [kphZyk rduhd Hkh vkSj dkiQh le; ysus okyk gS tks dsoy dqN gh fodflr ns'kksa
esa miyCèk gSA

thu fpfdRlk dh fuEu lhek,a gSa %

1. vuqlaèkku dsoy dkf;d dksf'kdkvksa rd gh lhfer gSA mipkfjr O;fDr vkuqoaf'kd
ifj"dj.k u;h ih<+h esa ugha igqapk ldrkA

2. ekuo xq.klw=k esa Mh,u, esa ckgj ls ;kn`fPNd la;kstu (,dhdj.k) dh laHkkouk gks ldrh
gS ftlds dkj.k ,d lkekU; thu lfØ; ;k fuf"Ø; gks ldrk gSA blds dkj.k ;k rks
egRoiw.kZ izfd.o dh deh gks ldrh gS ;k dkf'kdk foHkktu vfu;af=kr :i ls gks ldrk
gS ftuds dkj.k dSaljh; o`f¼ gks ldrh gSA

3. tUrq&ijh{k.kksa esa ;kstukc¼ dk;Zç.kkyh dks vkSj dM+s lqj{kk ekudksa dks viukuk iM+rk gSA

4. yf{kr jksx os gh gksus pkfg;s ftuesa ,dy thu esa gh dkjd nks"k lfUufgr gksrs gS vkSj lkekU;
thu Dyksu fd;s tkus pkfg, vkSj çR;kjksi.k ds fy;s miyCèk gksus pkfg;sA

ikBxr ç'u 30.7

1. thu&fpfdRlk ds nks rjhds crk,A

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

2. rhu izdkj ds dkf;d dksf'kdh; thu fpfdRlk crk,A

............................................................................................................................
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thofoKku ds mHkjrs {ks=k3- dkf;d thu fpfdRlk }kjk mipkfjr dh tk ldus okys dksbZ nks vkuqoaf'kd jksxksa ds uke
crk;saA

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

4. xzafFkfo"kk.kq (,fMuksok;jl) ds ç;ksx }kjk la'kksfèkr thu dh jksxh ds Årdksa esa lhèkh çfof"V
dks D;k dgrs gSa\

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

vkius D;k lh[kk

 tSoçkS|ksfxdh m|ksxksa }kjk oSKkfud Kku dk vuqç;ksx gS ftlds }kjk tSo inkFkZ tSls [kk|
lEiwjd] ,atkbe] vkS"kfèk;k¡ vkfn cuk;s tkrs gSaA

 [kehj] eksYM~l (dod) ,oa thok.kq] m|ksxksa esa ç;ksx fd;s tkus okys egRoiw.kZ lw{etho gSaA

 ngh] ,sYdksgkWy&;qDr is;] izfrtSfod] Vhds vkSj ck;ksxSl O;kikfjd iSekus ij lw{ethoksa dks
ç;ksx djds çkIr fd;s tk ldrs gSaA

 fd.ou ,d ,slh çfØ;k gS ftleas 'kdZjk] thok.kq vkSj [kehj }kjk ,sYdksgkWy o CO2 esa
ifj.kr gksrh gSA

 lSdsjkekblht [kehj }kjk fd.ou ds ifj.kkeLo:i ch;j vkSj ySDVkscSflyl ds dkj.k NkN
çkIr gksrh gSA

 O;kid iSekus ij fd.ou ds fy;s] tSo fj,DVj o iks"kd ekè;e dks ok"ih; nkc esa
futhZok.kqÑr fd;k tkrk gSA [kehj dks ekè;e esa vkèkkj laoèkZu ç.kkyh o fuyafcr loaèkZu
ç.kkyh }kjk lekfo"V fd;k tkrk gSA

 nwèk ls ngh essa :ikUrj.k ySDVkscSlhyl thok.kq ds dkj.k gksrk gSA cNM+s ds vkek'k; ls cuh]
^jsusV* fVfd;kvksa ;k vathj ds isM+ksa ds jl ls çkIr ̂ dSlhu* dks nwèk dks tekus esa ç;qDr fd;k
tkrk gSA

 ,ysDtsUMj Ýysfeax us [kkst dh Fkh fd thok.kq izfrthok.kqvksa dks Hkh iSnk djrs gSA okDleSu
us bls ,UVhck;ksfVd (izfrtSfod) uke fn;kA

 ,d izfrtSfod jksxdkjd thok.kq ds mikip;h iFk esa eq[; lksiku esa vkØe.k djds mls u"V
dj nsrk gS] ftlds ifj.kkeLo:i jksxdkjd thok.kq dh o`f¼ :d tkrh gSA

 oSDlhu cuk;s tkrs gSa %

(d) fucZyhÑr thok.kqvksa ls (çFke mRifr oSDlhu)

([k) iqu;kZsth Mh,u, izkS|ksfxdh (f}rh; mRifr oSDlhu)

(x) la'ys"kh :i ls (r`rh; mRifr oSDlhu)
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thofoKku ds mHkjrs {ks=k  foVkfeu fd.ou }kjk Hkh cuk;s tk ldrs gSaA

 ck;ksxSl vif'k"Vksa iqu;ksZth Mh,u, izkS|ksfxdh dh lgk;rk ls vfHk;kaf=kÑr Mh,u, v.kqvksa
ds fuekZ.k o mi;ksx dks tSls xkscj o ekuo ey ls esFksukstsfud thok.kqvksa dh lgk;rk ls
curh gSA

 iqu;kZsth Mh,u, (rDNA) izkS|ksfxdh (i) IykfTeM] (ii) jsfLVªD'ku@,atkbe [kkstksa dk ifj.kke gSA

 iqu;ksZth Mh,u, vfHk;kaf=kdh ds midj.k & dksf'kdk laoèkZu] fu;a=k.k fd.od] IykfTeM]
ykbxsl o iks"kn thok.kq gSaA

 iqu;ksZth Mh,u, izkS|ksfxdh dk mi;ksx O;kikfjd iSekus ij çksVhusa tSls bUlqfyu] FkDdkdkjh
miknku] ,dydks'kh; izfrtSfod (,saVhck;ksfVd)] fd.od] jksxçfrdkjd vkfn ds fuekZ.k esa
ç;qDr dh tk ldrh gSA

 ,xzkscSDVhfj;e V~;wehiQslh;Ul thok.kq ds T1 IykfTeM ds ç;ksx }kjk ikjthuh ikni çkIr fd;s
tk ldrs gSaA

 ikjthuh tho ckg~; Mh,u, dks vkjafHkd Hkzw.kh; voLFkk esa i'pxkeh fo"kk.kq dh lgk;rk ls
lekfo"V djus ds ifj.kkeLo:i çkIr gksrs gSaA

 vkuqoaf'kd :i ls vfHk;kaf=kÑr thok.kq i;kZoj.k ls çnw"kdksa dks lkiQ dj ldrs gSaA bl
rduhd dks tSo&mipkj dgrs gSaA

 ,d dksf'kdk esa mRifjofrZr thu ls dqN çdkj ds vkuqoaf'kd fodkj@jksx gks ldrs gSa &
fldy lsy ,uhfe;k] gheksiQhfy;k] fLdM vkfn dqN ,dy thu ekuoh; fodkj gSaA

 teZ ykbu dksf'kdkvksa ds vfrfjDr 'kjhj dh dksf'kdkvksa esa ç;qDr mipkj dks dkf;d thu
fpfdRlk dgk tkrk gSA

 thu fpfdRlk rhu eq[; fpfdRlh; rjhds gSa %

(d) ckg~;&thos thu fpfdRlk

([k) thos thu fpfdRlk

(x) ,s.VhlsUl thu fpfdRlk

 ckg~; thos thu fpfdRlk esa i'exkeh fo"kk.kq Dyksfuax okgdksa }kjk la'kksfèkr thu dk la;kstu
lfUufgr gSA

 thos (tho ds vanj) thu fpfdRlk esa ,Msuksok;jl ds ç;ksx ls ifj"Ñr thuksa dks Årdksa
esa lekfo"V fd;k tkrk gSA

 ,s.VhlsUl thu fpfdRlk thu dh vfHkO;fDr dks jksdus ;k de djus ds fy;s fd;k tkrk
gS rkfd thu mRikn dk lap; de fd;k tk ldsA

 thu&fpfdRlk dh dqN lhek,a gSa] tSls

(i) dkf;d dksf'kdk thu&fpfdRlk }kjk vkus okyh ;kuh vxyh ih<+h dks ugha lqèkkjk tk
ldrk gSA

(ii) ckgj ls Mh,u, dk ;kn`fPNd ,dhdj.k lkekU; thu ds lkFk O;frdj.k dj ldrk
gS (dk;Z esa ckèkk mifLFkr dj ldrk gS)
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thofoKku ds mHkjrs {ks=k(iii) dM+s lqj{kk ekudksa dk ikyu djuk iM+rk gSA

(iv) vko';d thu ds ;Fkksfpr Dyksu miyCèk gksus pkfg;sA

ikBkar ç'u

1. tSoçkS|ksfxdh dks ifjHkkf"kr djsaA

2. fd.ou ls ,sYdksgkWy ;qDr is; inkFkZ dSls cuk;s tkrs gS\ çfØ;k ds pj.kksa dh O;k[;k djsaA

3. vki cM+s iSekus ij iuhj o ngh dSls cuk ldrs gSa\

4. izfrtSfod (,saVhck;ksfVd) D;k gSa\ ik¡p izfrtSfodksa ds uke ,oa muds lzksr crkb,A

5. fofHkUu Vhds dSls mRiUu fd;s tkrs gSa\

6. ck;ksxSl ds mRiknu esa fofHkUu pj.kksa dk o.kZu djsa vkSj yh tkuh okyh lkoèkkfu;¡k crk;saA

7. iqu;kZsth Mh,u, izkS|ksfxdh esa lfUufgr pj.kksa dks crk;saA

8. vkuqoaf'kd vfHk;kaf=kdh ds mi;ksxksa dk o.kZu djsaA

9. ,d ikjthuh i'kq dSls çkIr fd;k tk ldrk gS\

10. tSo&fpfdRlk ij ,d fVIi.kh fyf[k,A

11. thu&fpfdRlk 'kCn dks ifjHkkf"kr djsaA fdu fLFkfr;ksa esa ;g fpfdRlk vko';d gksrk gS\

12. dkf;d thu fpfdRlk dk vFkZ D;k gS\ ;g teZ ykbu thu fpfdRlk ls fdl çdkj fHkUu
gS\ bu nksuksa esa ls vc rd dkSu liQy jgk gS vkSj D;ksa\

13. fofHkUu çdkj ds dkf;d thu fpfdRlkvksa dk laf{kIr foospu djsaA

ikBxr ç'uksa ds mÙkj

30.1 1. dod] [kehj] thok.kq

2. ,sYdksgkWy@izfrtSfod (,saVhck;ksfVd)@ ngh@ iuhj@ foVkfeu@ Vhdk@ ck;ksxSl (dksbZ
rhu)

3. bFksukWy@ C;wVsukWy@ fXyljkWy (dksbZ nks)

4. fØ;kèkkj o`f¼ ra=k o fuyafcr o`f¼ ra=k

5. 1-[k, 2-x 3-d

30.2 1. ySDVkscSlhyl

2. ,ysDtsUMj Ýysfeax
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thofoKku ds mHkjrs {ks=k 3. iqu;ksZth Mh,u, izkS|ksfxdh ds ç;ksx ls çkIr oSDlhu

4. foVkfeu lh

5. esFksu iSnk djus okyk thok.kq

30.3 1. iqu;ksZth Mh,u, izkS|ksfxdh }kjk çkIr Mh,u, v.kqvksa dk fuekZ.k o mi;ksx

2. dksf'kdk ds vySafxd fo[k.Mu ds iQyLo:i çkIr vkuqoaf'kd :i ls leku
dksf'kdkvksa dk laxzg Dyksu dgykrs gSaA

3. tc ,d ckg~; Mh,u, ds [k.M dks thok.kqHk{kd Mh,u, ds lkFk ;k IykfTeM esa
lekfo"V fd;k tkrk gS rks ckn ds inkFkZ ds Mh,u, dks mÙkj Mh,u, dgk tkrk gSA

4. thok.kq esa

5. D;ksafd ;s Mh,u, ds fof'k"V vuqØeksa dks dkV ldrs gSaA

6. ykbxst

7. ,d thok.kqHkksth ;k IykfTeM tks ckg~; Mh,u, ogu djrk gS vkSj ml thok.kq ds
lkFk [kafMr gksrk gS ftldk fd ;g ,d fgLlk gksrk gSA

30.4 1. (i) balqfyu] o`f¼dkjd gkWeksZu (ii) çksVh,tst] ,ekbystst

2. ,saVhck;ksfVd] oSDlhu ,oa uSnkfud ewY; ds çksVhuksa dk çpqj ek=kk esa fuekZ.k fd;k
tk ldrk gSaA

3. jScht o ;Ñr 'kksèk B

30.5 1. vius thukse esa ckg~; Mh,u, èkkj.k djus okyk tho

2. ,xzkscSDVhfj;e V~;wehiQsfl,Ul ,oa T1 IykfTeM

3- vkuqoaf'kd :i ls vfHk;kaf=kÑr thok.kqvksa }kjk i;kZoj.k ds çnw"kdksa dks gVk;k tkuk
tSo mipkj gSA

30.6 1. mRifjorZu

2. gheksiQhfy;k] g¡fl;kdkj dksf'kdk vjDrrk] SCID (fLDM) (dksbZ nks)

3. B dksf'kdk,a o T dksf'kdk,a

4. nks"k;qDr thu esa ifjorZu ,oa mlds LFkkiu thu&fpfdRlk dgykrk gSA

30.7 1. dkf;d ,oa teZ ykbu dksf'kdk,a

2. thos thu&fpfdRlk] ckg~; thos thu&fpfdRlk o ,.Vhlsal thu&fpfdRlk

3. FkSySlhfe;k] fo'ks"k çdkj ds dSalj

4. thos thu fpfdRlk


