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4

dksf'kdk & lajpuk ,oa izdk;Z

lHkh tho thou dh lajpukRed o izdk;kZRed bdkb;ksa ls feydj curs gSa] ftUgsa ^dksf'kdk,¡*
dgk tkrk gSA dqN tho tSls cSDVhfj;k] izksVkstksvk o dqN 'kSokyksa dk 'kjhj ,d gh dksf'kdk ds
cus gksrs gSa tcfd mPprj dod] ikSèks vkSj izk.kh vusd dksf'kdkvksa ls feydj cus gksrs gSaA ekuo
'kjhj yxHkx ,d fVªfy;u dksf'kdkvksa ls feydj cuk gSA

dksf'kdk,¡ vkdkj o lajpuk esa fHkUu&fHkUu gksrh gSa D;ksafd os fofHkUu dk;ks± dks djus ds fy,
vuqdwfyr gksrh gSaA ysfdu lHkh tSfod dksf'kdkvksa ds ewyHkwr vo;o leku gksrs gSaA bl ikB esa
vki lHkh dksf'kdkvksa dh ewyHkwr lajpuk ds ckjs esa vè;;u djsaxsA vki dksf'kdk foHkktu ds
izdkj rFkk fufgr izfØ;kvksa ds ckjs esa Hkh tkudkjh izkIr djsaxsA

mn~ns';

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

 bl ckr dks mfpr Bgjk ik,¡xs fd dksf'kdk lHkh thoksa dh ewyHkwr lajpukRed ,oa izdk;kZRed
bdkbZ gSA

 dksf'kdk ds vo;oksa dh lwph cuk ik,¡xs o dksf'kdk fl¼kar crk ik,¡xsA

 izko~QosaQnzdh (izksosQfj;ksfVd) o lqdsanzdh (;wdSfj;ksfVd) dksf'kdkvksa esa Hksn dj ik,¡xsA

 ikni o lqosaQnzdh&dksf'kdkvksa esa Hksn dj ik,¡xsA

 fpg~fur vkjs[k dh lgk;rk ls ikni o izkf.k dksf'kdkvksa dh lajpuk dk fu:i.k dj ldsaxsA

 IykT+ek f>Yyh] dksf'kdk fHkfÙk] vrnzZO;h; tkfydk ,UMksIykfTed jsVhdqye& (ER)' i{ekHk
(lhfy;k)] d'kkfHkdk (ÝyStsyk)] osQanzd (U;wfDy;l)] jkbckslkse] ekbVksdkWfUMª;k] gfjr
yod (DyksjksIykLV)] xkWYth ckWMh] ijvkWDlhlkse] XykbZvkWDlhlkse o ykblkslkse dh lajpuk
o dk;ks± dk o.kZu dj ik,¡xsA

 dksf'kdk v.kq vFkkZr~ ty] [kfut vk;u] dkcksZgkbMsªV] fyfiM] ,sehuks vEy] izksVhu
U;wfDy;ksVkbM] U;wfDyhd vEy] (izfd.o) ,at+kbe] foVkfeu] gkWeksZu] LVsjkWbM osQ ,sYosQykWbMksa
ds lkekU; egÙo dk o.kZu dj ik,¡xsA

 dksf'kdk foHkktu dh vko';drk dks mfpr Bgjk ik,¡xsA
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 dksf'kdk pØ dh fofHkUu izkoLFkkvksa dk o.kZu dj ik,¡xsA

 dsanzdiz:i (dsfj;ksVkbi) 'kCn dh O;k[;k dj ik,¡xs vkSj dsanzdiz:i&fo'ys"k.k vkSj bldh
lkFkZdrk egRo crk ik,¡xsA

4.1 dksf'kdk rFkk dksf'kdk fl¼akr

4-1-1 dksf'kdk osQ vè;;u esa ,sfrgkfld ?kVuk

,UVkWu okWu Y;wosugksd }kjk lw{en'khZ dk vkfo"dkj dj fy, tkus ds ckn] jkWcVZ gqd us lu~ 1665
esa dkdZ ds ,d VqdM+s dks ekbØksLdksi ls ns[kk vkSj ik;k fd ;g NksVs&NksVs mi[kaMksa ls feydj
cuk Fkk ftls mlus ̂ lsy* (Cells) dgkA ge fganh esa dksf'kdk dgrs gSA ySfVu Hkk"kk esa ̂ lsy* dk
vFkZ NksVk lk d{k gksrk gSA lu~ 1672 esa Y;wosugksd us cSDVhfj;k] 'kqØk.kq o yky #fèkj df.kdk,¡
ns[khas tks lHkh dksf'kdk,¡ FkhaA lu~ 1831 esa baXySaM ds ,d oSKkfud jkWcVZ gqd us ns[kk fd lHkh
dksf'kdkvksa ds eè; esa ,d dk; ik;k tkrk gS ftls mUgksaus dsUnzd (U;wfDy;l& Nucleus) dgkA

4-1-2 dksf'kdk&fl¼kar

1838 esa ,e-ts- 'yhMu o fFk;ksMksj 'okWu us dksf'kdk fl¼kUr dk izfriknu fd;k] ftlds vuqlkj%

 lHkh tho dksf'kdkvksa ds cus gksrs gSaA

 dksf'kdk gh thou dh lajpukRed ,oa dk;kZRed bdkbZ gS] vkSj

 dksf'kdk,¡] igys ls gh fo|eku dksf'kdkvksa ls mRiUu gksrh gSaA

dksf'kdkvksa esa vkÑfr vkSj vkdkj dh n`f"V ls dkiQh fofoèkrk ikbZ tkrh gS (fp=k 4-1)A izkf.k;ksa
dh raf=kdk&dksf'kdkvksa esa yacs&yacs izoèkZ cus gksrs gSaA budh yackbZ dbZ lsUVhehVj gks ldrh gSA
is'kh dksf'kdk,¡ vkdkj esa nh/hZo`Qr (yEch) gksrh gSaA 'kqrqjeqxZ (Ostrich) dk vaMk lcls cM+h
dksf'kdk (75 mm) gSA dqN ikni dksf'kdkvksa esa eksVh fHkfÙk gksrh gSA fofHkUu thoksa esa dksf'kdkvksa
dh la[;k esa Hkh O;kid fofHkUurk ikbZ tkrh gSA

4.1.3 dksf'kdk

dksf'kdk dks thonzO; dh ,d ,slh bdkbZ ds :i esa ifjHkkf"kr fd;k tk ldrk gS] tks ,d IykTek
f>Yyh ls f?kjh gks vkSj ftlesa ,d dsUnzd gksA thonzO; thou iznku djus okyk nzO; gS ftlesa
dksf'kdknzO; o dsUnzd fo|eku gksrs gSaA dksf'kdknzO; esa vusd dksf'kdk&vaxd gksrs gSa tSls
jkbckslkse] ekbVksdkWfUMª;k (lw=kdf.kdk,¡)] xkWYth&dk;] IykfLVM (yod) ykblkslkse (y;u&dk;)
o ,UMksIykfTed jsfVdqye (varnzZO;h tkfydk)A ikni dksf'kdkvksa ds dksf'kdknzO; esa vusd èkkfu;k¡
(vacuoles) ikbZ tkrh gSa ftuesa vthfor inkFkZ tSls fØLVy] o.kZd vkfn ik, tkrs gSaA thok.kq
esa u rks dksf'kdk vaxd ik, tkrs gSa vkSj u gh Li"V fufeZr dsUnzd ysfdu izR;sd dksf'kdk ds
rhu eq[; vo;o gksrs gSa %

 IykT+ek f>Yyh (Plasma membrane)

 dksf'kdknzO; (Cytoplasm)

 DNA, cSDVhfj;k esa vuko`r o vU; thoksa esa dsUnzdh; f>Yyh ls vko`r
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dksf'kdkvksa dh nks ewyHkwr fdLesa

dksf'kdkoSKkfud dksf'kdkvksa dks nks ewyHkwr fdLeksa esa ck¡Vrs gSa (fp=k 4-1)A muds Hksnksa dks uhps
nh xbZ lkj.kh (fp=k 4-1) esa n'kkZ;k x;k gSA os tho ftuesa ,d Li"V :i ls fufeZr dsUnzd ugha
gksrk] izko~QosaQnzdh ;k vlheosaQnzdh (izksdSfj;ksV) dgykrs gSa tSls thok.kqA vU; lHkh esa Li"V :i
ls fufeZr dsUnzd gksrk gS tks fd dsUnzd f>Yyh ls f?kjk jgrk gSA lqosQanzdh ;k lheosaQnzdh (;wdSfj;ksV)
dgrs gSaA

lkj.kh 4-1 ;wdSfj;ksfVd o izksdSfj;ksfVd dksf'kdkvksa esa varj

;wdSfj;ksfVd dksf'kdk izksdSfj;ksfVd dksf'kdk
(eu = true, okLrfod] Karyon = osaQnzd) (pro = vkjafHkd@vkfn Karyon = dsUnzd)

1. dsUnzd lqLi"V] mlds Åij lqfufeZr dsUnzd 1. dsUnzd Li"V ugha gksrk] ;g ,d dsUnzd
f>Yyh gksrh gSA {ks=k ^dsUnzdkHk* (Nucleoid) ds :i esa gksrk gSA

blesa dsUnzd f>Yyh ugha gksrhA
2. nksgjh f>Yyh okys dksf'kdkaxd tSls 2. ,d f>Yyh okys dksf'kdk fiaM tSlsμehlkslkse

ekbVksdkWfUMª;k] ,aMksIykfTed jsfVdqye] ekStwn gksrs gSaA ,aMksIykfTed jsfVdqye tkyd]
xkYth ckWMh ekStwn gksrs gSaA ekbVksdkWfUMª;k] yod] yk;kslkse tSls lw{edk; vkSj

xkYth dk; ugha gksrs gSaA
3. jkbckslkse& 80 S 3. jkbckslkse& 70 S
4. dksf'kdk esa nks Li"V {ks=k] vFkkZr~ dksf'kdknzO; 4. ,sls dksbZ {ks=k ugha gksrsA

vkSj dsUnzd gksrs gSaA
5. Lih'kht ds vuqlkj izfr dsanzd esa xq.klw=kksa dh 5. izR;sd dksf'kdk esa dsoy ,d xq.klw=k gksrk gSA

la[;k nks rFkk mlls cgqr vf/d gks ldrh gS
6. gj ,d xq.klw=k jSf[kd gksrs gSa vkSj buds nksuksa 6. xq.klw=k o`Ùkh; gksrk gS vkSj ,d fcanw ij dksf'kdk

fljs eqDr gksrs gSaA f>Yyh ls tqM+k jgrk gSA
7. izR;sd xq.klw=k esa ,d jSf[kd nksgjh jTtqdh 7. xq.klw=k esa ,dy nksgjk jTtqdh (LVªkaMsM) o`Ùkkdkj

(LVªkaMsM) DNA fgLVksuksa ls ;qDr gksrk gSA DNA v.kq gksrk gS ij blds fgLVksu ugha gksrkA
8. izR;sd xq.klw=k esa ,d lsaVksfe;j gksrk gS tks 4. xq.klw=k esa lsaVªksfe;j ugha gksrkA

xq.klw=k dks nks Hkqtkvksa esa ckaVrk gSA fiQj Hkh
;fn lsUVªksfe;j vaR;d gksrk gS rks xq.klw=k esa
dsoy ,d Hkqtk gksxhA

fp=k 4.1a lqosaQnzdh; dksf'kdk fp=k 4.1b izko~QosaQnzdh; dksf'kdk
(tSlk fd bySDVªkWu ekbZØksxzkiQ esa ns[kk x;k)
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tc ,d dksf'kdk dks vYVªklsaVªhÝ;wt esa ?kqekdj blds vo;oksa dks rksM+k ;k fo[kafMr fd;k
tkrk gS rks ;wdSfj;ksfVd o izksdSfj;ksfVd dksf'kdkvksa osQ volknksa osQ jkbckslkse vyx&vyx
xfr ij uhps cSB tkrs gSaA volkn xq.kkad (coeffient of sedimentation) dks LosMcxZ bdkbZ
ds :i esa fu:fir fd;k tkrk gS o S }kjk n'kkZ;k tkrk gSA

ikni dksf'kdk,¡ o izkf.k dksf'kdk,¡ Hkh ,d&nwljs ls dbZ izdkj fHkUu gksrh gSa tSlk fd lkj.kh
4-2 esa fn;k x;k gS vkSj fp=k 4-2 esa n'kkZ;k x;k gSA

lkj.kh 4-2 ikni dksf'kdk rFkk izkf.k dksf'kdk esa vUrj

ikni dksf'kdk izkf.k dksf'kdk

1. dksf'kdk f>Yyh ds pkjksa vksj lsyqykst 1. dksbZ dksf'kdk fHkfÙk ugha gksrhA ckgjh lajpuk
dh cuh dksf'kdk fHkfÙk gksrh gSA dksf'kdk f>Yyh ;k IykTek f>Yyh gSA

2. jl/kfu;k¡ vke rkSj ij cM+s vkdkj 2. jl/kfu;k¡ vkerkSj ij ugha gksrh ;fn
dh gksrh gSA gksrh Hkh gSa rks lkekU;r;k NksVs vkdkj

dh gksrh gSaA

3. IykfLVM ekStwn gksrs gSaA 3. IykfLVM ugha gksrsA

4. xkYthdk; tkfydk; (fMfDVvkslkse&dictyo- 4. xkYthdk; lqfodflr vkSj nks flLVjuh;qDr
somes) uked bdkb;ksa ds :i esa gksrh gSaA gksrh gSA

5. rkjdosaQnz (lsafVªvksy) ugha gksrsA 5. rkjdosaQnz (lsafVªvksy) ekStwn gksrs gSaA

fp=k 4-2 (d) lkekU;hd`r ikni dksf'kdk fp=k 4.2 ([k) lkekU;hd`r izkf.k dksf'kdk

ikBxr iz'u 4.1

1- ubZ dksf'kdk,¡ dgk¡ ls mRiUu gksrh gSa\

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

LVkpZd.k

dsUnzd
dsfUnzd
dsUnzd
f>Yyh

jl/kuh ;k
/kuh

DyksjksIykfLVM

thonzO;

IykTek
f>Yyh

ekbVªksdkWfUMª;k
lsyqyksl

dksf'kdk fHkfRr

var%nzO;h tkfydk

jkbckslkse

xkWYth dk;
fiukslkbV /kuh

lsUVªhvksy (rkjdosaQnz

dsfUnzd
dsUnzd

thonzO;
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2- ^dksf'kdk&fl¼kar* dk izfriknu djus okys oSKkfudksa ds uke crkb;s\

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

3- ml dksf'kdk vaxd dk uke crkb;s tks ikni dksf'kdk esa gksrk gS ysfdu izkf.k dksf'kdk esa
ugha gksrkA

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

4- izko~QosaQnzdh; (izksdSfj;ksfVd) dksf'kdk o lqosaQnzdh; (;wdSfj;ksfVd) dksf'kdk esa nks varj crk,¡A

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

4.2 dksf'kdk ds ?kVd rÙo

dksf'kdk ds eq[; vo;o (1) dksf'kdk&f>Yyh (2) dksf'kdknzO; o (3) dsUnzd gksrs gSaA

4.2.1 dksf'kdk f>Yyh (IykTek f>Yyh)

izR;sd dksf'kdk dh ,d lhekdkjh lhek gksrh gS ftls dksf'kdk&f>Yyh ;k IykT+ek f>Yyh ;k
IykT+ekysEek dgrs gSaaA ;g ,d ltho f>Yyh gksrh gSA izkf.k&dksf'kdkvksa esa ;g lcls ckgjh ijr
gSA ysfdu ikni dksf'kdkvksa esa] dksf'kdk f>Yyh ds ckgj ikbZ tkrh gSA

;g yphyh gksrh gS vkSj vanj (tSlk dh vehck dh [kkn~; /kuh) ;k ckgj (tSlk dh vehck
esa owQVikn dk fuekZ.k) dh vksj eqM+ ldrh gSA

IykT+ek f>Yyh izksVhu o fyfiMksa (lipids) dh cuh gksrh gSA izksVhu o fyfiMksa ds foU;kl ds vusd
ekWMy izLrqr fd, x, gSaA flaxj o fudylu (1972) }kjk fn;k x;k rjy ekstsd ekWMy
(ÝywbMekstsd ekWMy) O;kid :i ls LohÑr ekWMy gSA bls fp=k 4-3 esa n'kkZ;k x;k gSA

rjy ekstsd ekWMy ds vuqlkj

(i) IykT+ek f>Yyh iQkWLiQksfyfiM v.kqvksa dh nksgjh fyfiM ijr gksrh gS ftlds Hkhrj vusd izdkj
ds izksVhu var%LFkkfir jgrs gSaA

(ii) izR;sd iQkWLiQksfyfiM v.kq ds nks Nksj gksrs gSaA ,d ckgjh tyjkxh fljs vFkkZr~ ty dks viuh
vksj vkdf"kZr djus okyk Nksj] vkSj dsanz dh vksj fufnZ"V Hkhrjh vFkkZr~ fljk tyfojkxh] ty
dks fodf"kZr djus okyk NksjA

(iii) izksVhu ds v.kq nks izdkj ls O;ofLFkr jgrs gSa %

(a) ifjèkh; izksVhu ;k ckg~; izksVhu % ;s fyfiM dh nksgjh ijr ds ckgjh o van:uh
lrgksa ij fo|eku gksrs gSaA

(b) vaxHkwr ;k vkarfjd izksVhu % ;s izksVhu fyfiM dh ijr dks Hkhrj ls iwjh rjg ls ;k
vkaf'kd :i ls Hksnrs gq, fLFkr gksrs gSaA
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fp=k 4.3 dksf'kdk f>Yyh dk rjy ekstsd ekWMy

izdk;Z %

(i) IykT+ek f>Yyh dksf'kdk ds Hkhrj ds lHkh Hkkxksa dks ?ksjs j[krh gSA

(ii) ;g dksf'kdk dks vkÑfr iznku djrh gS (izkf.k dksf'kdkvksa esa) mnkgj.k ds rkSj yky :fèkj
dksf'kdkvksa] raf=kdk dksf'kdkvksa] vfLFk dksf'kdkvksa vkfn dh fof'k"V vkÑfr IykT+ek f>Yyh
ds dkj.k gh gksrh gSA

(iii) blesa ls gksdj fof'k"V inkFkZ dksf'kdk ds Hkhrj ;k ckgj vk tk ldrs gSa ysfdu lHkh inkFkZ
ughaA vr% bls p;ukRed :i ls ikjxE; (Selectively permeable) dgk tkrk gSA

NksVs v.kqvksa dk ifjogu (tSls Xyqdksl] ,sehuks vEy] ikuh] [kfut vk;u] vkfn) NksVs v.kq
IykTek f>Yyh ds vkj&ikj fuEufyf[kr rhu fofèk;ksa ls ifjogu dj ldrs gSaA

(i) folj.kμfofHkUu inkFkks± ds v.kq viuh mPprj lkanzrk ds {ks=k ls viuh fuEurj lkanzrk okys
{ks=k esa pys tkrs gSaA blds fy, ÅtkZ dh vko';drk ugha gksrh] mnkgj.k fdlh dksf'kdk
esa Xywdksl dk vo'kks"k.kA

(ii) ijklj.kμ,d vèkZikjxE; f>Yyh ds ekè;e ls ty v.kqvksa dk viuh mPprj lkanzrk okys
{ks=k ls viuh fuEurj lkanzrk okys {ks=k esa pys tkukA ijklj.k esa dksbZ ÅtkZ O;; ugha gksrhA
bl izdkj dh xfr lkanz.k izo.krk gksdj gksrh gSA

(iii) lfØ; ifjoguμtc dqN v.kqvksa dh xfr dh fn'kk folj.k dh xfr ds foijhr gksrh gS
vFkkZr~ viuh fuEurj lkanzrk ds {ks=k ls mPprj lknzrk ds {ks=k dh vksj] rc blesa dksf'kdk
dks lfØ; iz;kl djuk iM+rk gS ftlesa ÅtkZ dh vko';drk gksrh gSA ;g ÅtkZ ATP (,sMhukslhu
VªkbiQkWLiQs+V) ls izkIr gksrh gSμlfØ; ifjogu fdlh okgd (Carrier) v.kq }kjk Hkh gks
ldrk gSA

XykbdksizksVhu
XykbdksfyfiM

fyfiM f}ijr

izksVhu v.kq tks f>Yyh osQ
vkj&ikj tkrs gSa vkSj nksuksa
lrgksa ij fn[kk;h iM+rs gSaA

dksysLVªky
izksVhu v.kq dsoy
f>Yyh ds ,d vksj

fyfiM&v.kq

vèkzqoh;
iqPN
/zqoh;
flj

IykTek f>Yyh vuqizLFk
dkV esa
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cM+s v.kqvksa dk ifjogu (Fkksd ifjogu)

cM+s v.kqvksa osQ Fkksd ifjogu ds fy, f>Yyh viuk Lo:i o vkÑfr cny ysrh gS] ;g nks izdkj
ls gksrk gSA

(i) ,aMkslkbVksfll (endocytosis) (inkFkZ dks Hkhrj dh rjiQ ysuk)

(ii) ,DlkslkbVksfll (exocytosis) (inkFkZ dks ckgj fudkyuk)

,aMkslkbVksfll nks izdkj dk gksrk gSA

,aMkslkbVksfll

Hk{kdk.kq fozQ;k@dksf'kdk'ku iQSxkslkbVksfll dksf'kdkik;u fiukslkbVksfll

1- Bksl inkFkks± dks xzg.k djuk 1- rjy cwandksavksa dks xzg.k djuk

2- f>Yyh d.k ds pkjksa vksj ckgj dh 2- f>Yyh Hkhrj dh rjiQ ?ksjk&lk cukdj
rjiQ ?ksjk&lk cukdj ,d xqgk cuk I;kysuqek lajpuk cuk ysrh gS] ftlds
ysrh gS vkSj bl izdkj d.k dks pkjksa Hkhrj cwand pwl yh tkrh gSaA
vksj ls ?ksj ysrh gS (fp=k 4-4d)

fp=k 4.4 (d) iQSxkslkbVksfll vkSj ([k) fiukslkbVksfll dk vkjs[kh fu:i.k

dksf'kdk f>Yyh inkFkks± osQ dksf'kdk osQ vanj vkus&tkus dk fu;a=k.k djrh gSA ;fn dksf'kdk f>Yyh
viuk lkekU; izdk;Z ugha dj ikrh gS rks dksf'kdk ej tkrh gSA

dksf'kdk fHkfÙk

thok.kq vkSj ikni dksf'kdkvksa esa lcls ckgj dk vkoj.k] tks fd IykTek f>Yyh ds ckgj gksrk
gS] mls dksf'kdk fHkfÙk dgrs gSaA dksf'kdk fHkfÙk ds ckjs esa ge vc vè;;u djsaxsA

dksf'kdk lrg f>Yyh

iqfVdk esa dksf'kdk mRikn gksrs gSaA

,d vrZos'ku (ikWosQV) esa f>Yyh
rjy ls Hkjh gksrh gSA

ukekafdr iqfVdk ls muds vanj Hkjs
nzO; ds LoHkko ds vuqlkj dksf'kdk
ds vusdksa Hkkx xqtjrs gSa

f>Yyh cawnd osQ pkjksa vksj can
gks tkrh gSa] vkSj ,d iqfVdk
cukrh gSA
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thok.kq dh dksf'kdk&fHkfÙk isfIVMksXykbdkWu dh cuh gksrh gSA uhps ikni dksf'kdk fHkfÙk dh lajpuk
o izdk;Z dk o.kZu fd;k x;k gSA

(d) lajpuk

μ lHkh ikni dksf'kdvksa esa ikbZ tkus okyh lcls ckgjh] futhZo ijr

μ Lo;a dksf'kdk }kjk lzkfor

μ ikniksa esa lsyqyksl dh cuh gksrh gS ysfdu blesa vU; jklk;fud inkFkZ Hkh ekStwn gks ldrs
gSa tSls isfDVu o fyfXuu

μ dksf'kdk&fHkfÙk dks cukus okys inkFkZ lekax ugha gksrs] cfYd eghu js'kksa vFkok rarqvksa ds :i
esa gkrs gSa ftUgsa lw{erarqd (microfibrils) dgrs gSaA

μ ;g fHkfÙk iryh (1 ekbØkWu) gks ldrh gS vkSj ikjn'khZ Hkh] tSlh fd I;kt dh ijrksa dh
dksf'kdkvksa esa] ysfdu dqN vU; ekeyksa esa ;g eksVh Hkh gks ldrh gS tSls fd dk"B dh
dksf'kdkvksa esaA

([k) izdk;Z

& dksf'kdk&fHkfÙk dksf'kdk ds Hkhrjh uktqd Hkkxksa dh lqj{kk djrh gSA

μ dM+h gksus ds dkj.k] ;g dksf'kdk dks vkÑfr iznku djrh gSA

μ dM+h gksus ds dkj.k] ;g dksf'kdk dks iQwyus ugha nsrh] vkSj bl izdkj dksf'kdk ds Hkhrj LiQhfr
(turgidity) cuh jgrh gS tks dksf'kdk ds fy;s vusd izdkj ls ykHkdkjh gksrh gSA

μ blesa gksdj ty rFkk vU; jlk;u dksf'kdk ls ckgj vkSj mlds Hkhrj eqDr :i ls vk tk
ldrs gSaA

μ lehiorhZ dksf'kdkvksa dh izkFkfed fHkfÙk esa fNnz gksrs gSa ftuls ,d dksf'kdk dk dksf'kdknzO;
nwljh dksf'kdk ds dksf'kdknzO; ls tqM+k jgrk gSA ;s dksf'kdk nzO;h; rarq tks ,d dksf'kdk
dks nwljh dksf'kdk ls tksM+rs gS IykTeksMsLek (Plasmodesma) uke ls tkus tkrs gSaA

μ nks lehiorhZ dksf'kdk,¡ ,d nwljs ls ,d tksM+us okys inkFkZ (fpifpis) ls caèkh jgrh gSa bls
eè;orhZ yesyk dgrs gSa tks dSfYl;e isfDVusV dk cuk gksrk gSA

ikBxr iz'u 4.2

1- folj.k o ijklj.k dks ifjHkkf"kr djsaA

............................................................................................................................
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2- lfØ; ifjogu dk D;k vFkZ gS\

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

3- Hk{kdk.kqfozQ;k (iQSxkslkbVksfll) o dksf'kdkik;u (fiukslkbVksfll) ds chp varj crk,¡A

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

4- fuEufyf[kr esa esy djk,¡ %

(i) tyjkxh fljk@Nksj (d) dksf'kdk&fHkfÙk

(ii) lw{erarqd ([k) fyfiMksa ds Hkhrjh Nksj

(iii) rjy ekstsd ekWMy (x) rjy cwand

(iv) tyfojkxh Nksj (?k) fyfiMksa ds ckgjh Nksj

(v) dksf'kdkik;u (fiukslkbVksfll) (Ä) fudYlu vkSj flaxj

5- ikni dksf'kdk fHkfÙk ds nks izdk;Z crk,¡A

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

4.3 dksf'kdknzO; rFkk dksf'kdkvaxd

dksf'kdnzO; esa vusd dksf'kdk vaxd gksrs gaS ftuds ckjs esa vc ge i<+saxs %

1- os dksf'kdk vaxd tks ÅtkZ dks vkc¼ o fueqZqDr djrs gSaμmnkgj.k ekbVksdkWf.Mª;k vkSj
dyksjksIykLV (gfjryod)

2- tks lzkoh gSa ;k la'ys"k.k o ifjogu esa lgk;rk djrs gSa tSlsμxkWYth dk;] jkbckslkse o
,UMksIykfTed jsfVdqye (varnzZO;h tkfydk)

3- xfr'khyrk ds fy;s vaxdμ i{ekHk (flfy;k) rFkk (ÝyStsyk) d'kkfHkdk

4- vkRe?kkrh (suicidal) FkSfy;k¡ mnkgj.kμyk;lkslkse (y;udk;)

5- dsUnzd (U;wfDy;l) tks dksf'kdk dh leLr xfrfofèk;ksa dks fu;af=kr djrk gS vkSj vkuqoaf'kd
inkFkZ dk okgd gSA

4.3.1 ekbVksdkWfUMª;k vkSj DyksjksIykLVμÅtkZ ifjorZd (VªkaliQkeZj)

ekbVksdkWfUMª;k (tks ikni vkSj izkf.k dksf'kdkvksa nksuksa esa fo|eku gksrs gSa)] ÅtkZ&ekspd gksrs gSa
vkSj DyksjksIykLV (tks dsoy gjs ikSèkksa esa ik;s tkrs gSa) ÅtkZ&izxzkgd (Energy trapers) gksrs gSaA

ekbVksdkWfUMª;k (,dopu&ekbVksdkWfUM;ku)

μ izdk'k lw{en'khZ esa cgqr NksVh lw=kkdkj lajpuk ds :i esa fn[kkbZ nsrs gSaA budk vkdkj yxHkx
0-5 ls ysdj 1-0 ekbØksehVj rd gks ldrk gSA
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μ budh la[;k izfr dksf'kdk lkekU;r% dqN lSdM+ksa ls ysdj dqN gtkj rd gks ldrh gS] (lcls
de la[;k ;kfu dsoy ,d) ekbVksdkWfMª;kWu ,d 'kSoky (ekbØkseksukl Micromonas) esa
gksrh gSA

lajpuk

,d ekbVksdkWfUMª;u dh vk¡rfjd lajpuk dh lkekU; :i&js[kk tSlk fd bySDVªkWu lw{en'khZ esa fn[kkbZ
nsrh gS] fp=k 4-5 esa n'kkZb xbZ gSA fuEuμHkkxksa ij è;ku nhft;s %

fp=k 4.5 ,d ekbVksdkWfUMª;ku dh lajpuk

μ fHkfÙk nksgjh f>Yyh dh cuh gSA

μ Hkhrjh fHkfÙk ̂ fØLVh* (Cristae) uked lajpukvksa ds :i esa varoZfyr gksrh gS] tks fd ̂vkèkk=kh*
(eSfVªDl) uked van:uh mi[kaM esa iz{ksfir jgrs gSaA

izdk;Z % ikb:fod vEy (Xywdkst+ dk fo?kVu mRikn) dk vkWDlhdj.k djds ÅtkZ dk ekspu
djrk gS tks fd ATP ds :i esa lafpr gks tkrh gS rkfd vko';drk iM+us ij rqjar bLrseky dh
tk ldsA bl izfØ;k dks dksf'kdh; 'olu Hkh dgrs gSA blosQ dkj.k ekbVksdkWfUMª;k dks dksf'kdk
dk ^'kfDr ?kj* dgk tkrk gSA

ÅtkZ&ekspu esa Xywdksl dh fu;fr dk ljyhÑr izokg&pkVZ %

dksf'kdk nzO; esa Xywdksl] 2 ikb#fod vEy v.kqvksa ekbVksdkWfUMª;k ds Hkhrj ,sflfVy
dksf'kdk esa izos'k djrk gS ds :i esa fo?kfVr gks tkrk -CO-A vkWDlhÑr gksdj CO2,

(6 dkcZu ijek.kq) ;qDr gS (3 dkcZu ijek.kq) ;qDr H2O vkSj ATP cuk nsrk gSA

IykfLVM (yod)

dsoy ikni dksf'kdkvksa esa ik;s tkrs gSaA ;s jaxghu vFkok jaxhu gks ldrs gSaA bl rF; ds vkèkkj
ij] rhu izdkj ds IykfLVM gks ldrs gSa %

vk/k=kh (esfVªDl)

jkbckslkse DNA oy;

vkUrfjd f>Yyh

fØLVh

ckg~; f>Yyh

DNA dk rarq xqPN (jTtqd),atkbe LFky fuEu ds Åij
NH

2
 lewg ls dqN vehuksa

vEy gksrs gSA
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(i) 'osryod (Y;wdksIykLV) (Leucoplast)μliQsn vFkok jaxghu

(ii) o.kZyod (ØkseksIykLV) (Chromoplast)μuhys] yky] ihys bR;kfn

(iii) gfjryod (DyksjksIykLV) (Chloroplast)μgjs

4.3.2 DyksjksIykLV (gfjryod)

 lHkh gjs ikni dksf'kdkvksa ds dksf'kdk nzO; esa ik, tkrs gSaA

 budh la[;k 1 ls 1008 rd dqN Hkh gks ldrh gSA

 lkekU;r% fMLd tSls ;k xksykdkj (tSls fd lkekU; ikSèkksa dh dksf'kdkvksa esa)] dqN ikSèkksa
esa] tSls Likbjksxkbjk esa] fjcu tSls] vFkok vU; 'kSoky] DySekbMkseksukl (Chlamydomonas)

esa I;kysuqek]

 lajpuk ,dy gfjryod (DyksjksIykLV) dh lajpuk dh lkekU; :ijs[kk fp=k 4-6 esa n'kkZbZ
xbZ gSA

fp=k 4.6 ,dy gfjryod dh lajpuk

fuEufyf[kr Hkkxksa dks è;kuiwoZd nsf[k;s %

 nksgjh f>Yyh dh cuh fHkfÙkμvFkkZr~ ckgjh fHkfÙk rFkk Hkhrjh fHkfÙk] vla[; LVSd (pV~Vs) lewg
ftUgsa xzsuk (,dcpu & xzSue) dgrs gSa tks iVfydkvksa }kjk ijLij tqM+s jgrs gSaA

 dks'k&tSls ftls FkkbysdkWbM (Thylakoid) (tks ,d nwljs ds Åij fLFkr gksrs gSa) dgrs gSa
vkSj vkil esa feydj xzSue cukrs gSaA

 DyksjksIykLV ds vanj ,d rjy ekè;e LVªksek Hkjk jgrk gS

izdk;ZμDyksjksIykLV gh og LFky gS tgk¡ izdk'k&la'ys"k.k (Photosynthesis) (lw;Z ds izdk'k
dh mifLFkfr esa ty o dkcZu MkbvkWDlkbM ds tfj;s 'kdZjk dk cuuk) dh fØ;k lEiUu
gksrh gSA

vizdk'kh; vfHkfØ;k ds
fy, LVªksek ,d LFky gSA

ysfeyh

izdk'kh; vfHkfØ;k ds fy,
xzsue ,d LFky gSA

LVªksek

FkkbysdkWbM dh la[;k izfr xzsue 2

– 100 rd gks ldrh gSA
xzsue fMLd ds vkdkj ds f>Yyhe; FkSys ftUgsa
FkkbysdkW,M dgrs gS] fufeZr gksrs gSa

,d xzsue] ftlesa 46-60 xzsuk
izfr DyksjksIykLV gksrs gSaA

vkUrfjd f>Yyh

ckg~; f>Yyh
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DyksjksIykLV cuke ekbVksdkWfMª;k

D;k vki dYiuk dj ldrs gSa fd ;s nksuksa dksf'kdkaxd fdl izdkj ,d nwljs ds foijhr gSaA buesa
ls ,d rks lkSj&ÅtkZ dks xzg.k djds mls ,d tfVy v.kq ds :i esa cny nsrk gS (izdk'k&la'ys"k.k
}kjk) tcfd nwljk tfVy v.kq dks fo?kfVr djds ÅtkZ fueqZDr djrk gS ('olu }kjk)

ekbVksdkWfMª;k vkSj DyksjksIykLV esa lekurk,¡

nksuksa esa gh viuk&viuk DNA (vkuqoaf'kd inkFkZ) vkSj lkFk gh viuk&viuk RNA (izksVhu
la'ys"k.k ds fy;s) gksrs gSaA bl izdkj os dsanzd dh lgk;rk ds fcuk gh vius gh fdLe ds dksf'kdkaxd
vfèkd la[;k esa cuk ldrs gSaA

pw¡fd DyksjksIykLVksa o ekbVksdkWf.Mª;k esa viuk DNA (vkuqoaf'kd inkFkZ) o Lo;a ds jkbckslkse
gksrs gSa mUgsa v/Z LorU=k vFkok v/ZLok;r dgrs gSa D;ksafd dksf'kdk nzO; ds ckgj yacs le;
rd budk Lora=k vfLrRo ugha gksrk gSA pwafd muds vf/drj izksVhu U;wDyh; DNA dh lgk;rk
ls curs gSaA

ikBxr iz'u 4.3

1. dksf'kdkvaxd D;k gSa\

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

2. ml jlk;u dk uke fy[ksa tks dksf'kdk esa vkc¼ ÅtkZ dks fueqZDr djrk gSA

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

3. DyksjksIykLV dk dkSu&lk Hkkx izdk'k vfHkfozQ;k dk LFky gSA

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

4. xzSue cukus okyh FkSyhuqek lajpuk dk uke crkb,A

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

5. ekbVksdkWfUMª;k dks ^'kfDr ?kj* D;ksa dgrs gSa\

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

6. fdl vaxd esa dksf'kdh; 'olu ds fy;s izfd.o (,atkbe) gksrs gSa\

...........................................................................................................................
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7. ekbVksdkWfUMª;k o DyksjksIykLV ds chp nks lekurk,¡ crk,¡A

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

8. dkSu&lk IykfLVM iQwy dh ia[kqfM+;ksa dks jax iznku djrk gS\

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

9. dkSu&lk IykfLVM gjs jax dk gksrk gS\

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

10. ekbVksdkWfMª;k rFkk DyksjksIykLV vèkZ Lok;Rr D;ksa dgykrs gSa\

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

4.3.3 varnzZO;h tkfydk (,aMksIykfTHkd jsfVdqye] ER) xkWYth dk; vkSj jkbckslkse

,aMksIykfTed jsfVdqye (ER) vkSj xkWYth dk; ds Åij dsoy ,d gh f>Yyh gksrh gSaA f>Yyh
dh lajpuk IykTek f>Yyh ds leku gh (fyfiM&izksVhu) lajpuk gksrh gSA ysfdu jkbckslkse esa
f>fYy;k¡ ugha gksrh gSaA jkbckslkse dksf'kdk esa inkFkks± ds la'ys"k.k esa yxs jgrs gSa] xkWYth fiaM lzo.k
esa rFkk ,aMksIykfTed jsfVdqye mRiknksa ds ifjogu o laxzg.k esa yxs jgrs gSaA ;s rhuksa dksf'kdk
vaxd ,d lkFk izdk;Z djrs gSa

fp=k 4-7 o fp=k 4-8 ,aMksIykfTed jsfVdqye (ER) rFkk xkWYth dk; ds ,d bysDVªkWu lw{en'khZ
esa ns[ks x, vkjs[k fn[kk, x, gSaA ,aMksIykfLed jsfVdqye esa fo|eku jkbckslkse ij è;ku nsaA

fp=k 4.7 xkWYth dk; fp=k 4.8 varnzZO;h tkfydk

dsUnzd
dsUnzdh; fNnz

flLVuhZ
[kqjnjh varnzZO;h

tkfydk

jkbckslkse

fpduh varnZzO;h
tkfydk
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,aMksIykfTed jsfVdqye (ER) xkWYth dk; jkbckslkse

lajpuk

f>fYy;ksa dk ,d tkyozQe ftldh eksVkbZ
50&60 Å gksrh gSA ;g nks izdkj dk gksrk gS
[kqjnjk varnzZO;h tkfydk (RER) vFkkZr~
ftlds Åij jkbckslkse layXu gksrs gSa vkSj
fpduk varnzZO;h tkfydk (SER) vFkkZr~ ftl
ij jkbckslkse ugha gksrs]

leLr dksf'kdknzO; esa forfjr gksrs gSa vkSj
dksf'kdk&f>Yyh rFkk dsUnzh; f>Yyh ds lkFk
Hkh tqM+s gksrs gSaA

izdk;Z

vkarfjd <k¡pk] [k.M vkSj vfHkfØ;k lrg
izLrqr djrk gS] ,at+kbe rFkk vU; inkFkks± dks
leLr dksf'kdk esa ykrk ys tkrk gS] RER

ij izksVhu la'ys"k.k gksrk gS tcfd SER ij
LVhjkWbMksa dk la'ys"k.k gksrk gS rFkk blesa
dkcksZgkbMªsV lafpr jgrs gSA

ikBxr iz'u 4.4

1- uhps lwphc¼ izdk;ks± ls lac¼ dksf'kdk vaxdksa ds uke crkb;s

(d) dqN ,atkbeksa dk la'ys"k.k ..................................................................

([k) LVhjkWbMksa dk la'ys"k.k ..................................................................

(x) dkcksZgkbMªsVksa dk lap;u ..................................................................

f>Yyh dks'kksa dk ,d LVSd
gksrh gS ftlesa f>Yyh dh
eksVkbZ ogh gksrh gS tks E.R

esa gksrh gSA buds vkdkj vkSj
vkÑfr esa dkQh fofoèkrk ikbZ
tkrh gSA

izkf.k dksf'kdkvksa esa dsUnzd ds
pkjksa vksj 3 ls ysdj 7 rd
dh la[;k esa fLFkr gksrs gSaA
ikni dksf'kdkvksa esa budh
la[;k dkiQh vfèkd gksrh gS
vkSj leLr dksf'kdk ds Hkhrj
fNrjs gksrs gSa] bUgsa tkfydk;
(fMfDVvkslkse) dgrs gSaA

blesa ,atkbeksa dk la'ys"k.k vkSj
lzko gksrk gSA ;g f>fYy;ksa ds
:ikarj.k esa ;ksxnku djrk gS
rkfd f>fYy;ksa ls fufeZr vU;
lajpuk,¡] tSls y;udk;
(ykblkslkse)] vxzfiaMd
(,Økslkse) vkSj tkfydk; cu
ldas] rFkk isfDVu] 'ys"ed
tSls fHkfÙk rÙoksa dk la'ys"k.k
djrk gSA

xksykdkj gksrs gSa ftudk O;kl
yxHkx 150&250 Å rd gksrk
gS vkSj ;s cM+s v.kqvksa] RNA

rFkk izksVhuksa (jkbcksU;wfDyvks
izksVhu) ds cus gksrs gSaA

;s ;k rks dksf'kdknzO; esa eqDr
d.kksa ds :i esa fLFkr gksrs
gSa vFkok ER ij layXu gksrs
gSa ;k dsUnzd ds Hkhrj dsfUnzd
(Nucleolus) esa lafpr Hkh gks
ldrs gSaA ;wdSfj;ksfV dksf'kdkvksa
esa 80S fdLe ds jkbckslkse
gksrs gSa tcfd izksdSfj;ksfVd
dksf'kdkvksa esa 70S fdLe ds
gksrs gSA (S= jkbckslkseksa dks
ekius dh LosMcxZ bdkbZA)

izksVhu la'ys"k.k LFky
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(?k) vkarjdksf'kdh; ifjogu ..................................................................

(Ä) izksVhuksa dk la'ys"k.k ..................................................................

2- ikniksa esa ikbZ tkus okyh ml lajpuk dk uke crkb;s tks xkWYth dk; ds rqY; gksrh  gS] mudh
lajpukvksa esa nks varj Hkh cryk,¡A

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

3- varnzZO;h tkfydk (,aMksIykfTHkd jsfVdqye) ds O;kid tky ds dksbZ nks ykHk crkb;sA

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

4- dksf'kdk ds vanj jkbckslkseksa ds ik;s tkus okys rhu LFkkuksa ds uke crkb;sA

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

5- ml f>Yyh ra=k dk uke crkb;s tks dsUnzdh; f>Yyh vkSj dksf'kdk f>Yyh dks tksM+rk gSA

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

4.3.4 lw{edk;μNksVh fdarq egÙoiw.kZ

dksf'kdk esa NksVh&NksVh dks'k tSlh lajpuk,¡ Hkh gksrh gSa tks viuh&viuh f>fYy;ksa ls f?kjh gksrh
gSaA ;s lajpuk,¡ fofHkUu izdkj dh gksrh gSa ftuesa ls ge rhu ds ckjs esa vè;;u djsaxsμy;udk;
(ykblkslkse)] ijvkWDlhlkse vkSj XykbvkWDlhlkse

1- ykblkslkse (lyso = Hkatu djuk] Soma = dk;)

ykblkslkse izk;% lHkh tUrq dksf'kdkvksa vkSj dqN xSj&gjs ikSèkksa dh dksf'kdkvksa esa ik, tkrs gSaA
(fp=k 4-9)A ;s varjkdksf'kdh; ikpu esa lgk;rk djrs gSaA

fp=k 4.9 ykblkslkse

oT;Z inkFkZ dk foltZu foltZu jl/kuh Hk{kdk.kq & fØ;k (dksf'kdk f>Yyh
ls Bksl inkFkZ dks ysdj)

Hk{kdk.kq vk'k; dk y;udk;
dk lkFk la;kstu

ty vi?kVuh; (ikpd)
,atkbe ;qDr ykblkslkse

xkWYth midj.k
vfØ; gks pqds dksf'kdk

vaaxd (vFkkZr~]
ekbVksdkafMª;k)
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ykblkslkseksa ds dqN izeq[k y{k.k bl izdkj gS %

(i) f>Yyhe; dks'k tks xkYth dk; ls eqdfyr gksdj vyx gks tkrs gSaA

(ii) ,d dksf'kdk esa lSdM+ksa dh la[;k esa gks ldrs gSaA

(iii) buds Hkhrj vusd ,atkbe (yxHkx 40) ekStwn gksrs gSaA

(iv) os inkFkZ] ftu ij ,atkbeksa dh vfHkfØ;k gksrh gS] ykblkslkseksa ds Hkhrj igq¡p tkrs gSaA

(v) ykblkslkseksa dks ^Lo?kkrh FkSfy;k¡* (suicidal bags) dgrs gSa D;ksafd buesa fo|eku ,atkbe
dksf'kdk ds vius {kfrxzLr ;k e`r inkFkZ dks ipk Mkyrs gSaA

ykblkslkseksa }kjk varjkdksf'kdh; ikpu dk egÙo

(i) Hkkstu dks ipkdj dksf'kdk ds iks"k.k esa lgk;rk djuk] D;ksafd buesa fofHkUu tyvi?kVuh;
,atkbe izpqj ek=kk esa fo|eku jgrs gSa ftudh lgk;rk ls ;s thfor dksf'kdk ds yxHkx lHkh
eq[; jklk;fud vo;oksa dks ipk ldrs gSaA

(ii) jksxk.kqvksa dks lekIr dj] tSls fd 'osr :fèkj dksf'kdkvksa esa gksrk gS] jksxksa ls lqj{kk iznku
djus esa lgk;rk djukA

(iii) dksf'kdk ds {kfrxzLr inkFkZ dks u"V dj dksf'kdk dks LoPN j[kus esa lgk;rk djukA

(iv) iks"k.k ds vHkko esa Lo;a dksf'kdk ds Hkkxksa dk gh Hk{k.k dksf'kdk dks ÅtkZ iznku djukA

(v) vaMs dh f>Yyh dks Hksndj mlds Hkhrj 'kqØk.kq dks izos'k djkus esa enn djukA

(vi) ikni dksf'kdkvksa esa] ifjiDo nk: (tkbye) dksf'kdkvksa ds leLr dksf'kdh; inkFkZ
ykblkslkseksa dh lfØ;rk ds dkj.k u"V gks tkrs gSaA

(vii) tc dksf'kdk,¡ iqjkuh gks tkrh gSa ;k jksxxzLr vFkok {kfrxzLr gks tkrh gSa rc ykblkslkse vU;
dksf'kdkaxdksa ij vkØe.k dj nsrs gSa vkSj mUgsa lekIr dj Mkyrs gSa] nwljs 'kCnksa esa ykblkslksEl
LoHk{kd gksrs gSaA

2- ijvkWDlhlkse

ikni rFkk tarq dksf'kdk nksuksa esa ik, tkrs gSaA mPp Js.kh osQ ikniksa dh gjh ifRr;ksa esa tk, tkrs
gSaA ;s dk;Znzo (lClVsªV) ds vkWDlhdj.k esa Hkkx ysrs gSa ftlds ifj.kkeLo:i gkbMªkstu ijvkWDlkbM
dk fuekZ.k gksrk gSA

 buesa cgqèkk fØLVy inkFkZ dk osaQnzh; dksj (core) gksrk gS ftls osaQnzdkHk (U;wfDyvkWbM)dgk
tkrk gS tks fd ;wjsV vkWDlhMstμfØLVy dk cuk gksrk gS)A

 ;s fiaM vfèkdka'kr% xksykdkj ;k vaMkdkj gksrs gSa vkSj vkdkj esa ekbVksdkWfMª;k rFkk ykblkslkse
ds cjkcj gksrs gSaA
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 ;s lkekU;r% ,.MksIykfted jsMhdqye ls ?kfu"B :i ls lacafèkr gksrs gSaA

 ;s ikni dksf'kdkvksa esa izdk'k&'olu esa lgk;rk djrs gSaA

 ;s dksf'kdkvksa esa olk mikip; dk dk;Z djrs gSaA

XykbvkWDlhlkse

 ;s lw{edk; ikni dksf'kdkvksa esa fo|eku jgrs gSa vkSj vkÑfr esa ijvkWDlhlkse ds leku
gksrs gSaA

 ;s [kehj (;hLV) dksf'kdkvksa vkSj oqQN [kkl izdkj osQ dodksa o ikniksa ds vfèkd rsy okys
chtksa esa ik;s tkrs gSaA

 izfØ;kRed :i ls buesa olk vEy mikip; ds ,atkbe ik, tkrs gSa tks vadqj.k ds nkSjku fyfiMksa
dks dkcksZgkbMªsVksa esa cny nsrs gSaA

ikBxr iz'u 4.5

1- ykblkslkseksa dks vkRe?kkrh FkSfy;k¡ D;ksa dgrs gSa\
............................................................................................................................

2- ykblkslkseksa }kjk varjkdksf'kdh; ikpu dk D;k egÙo gS\
............................................................................................................................

3- ikni dksf'kdkvksa esa ijvkWDlhlkseksa dk D;k egÙo gSA
............................................................................................................................

4.3.5 i{ekHk (flfy;k) vkSj d'kkfHkdk (ÝyStsyk)μxfr'khyrk ds fy, dksf'kdkaxd

(i) dqN ,ddksf'kdh; tho tSls iSjkehf'k;e rFkk ;wXyhuk Øe'k% i{ekHk rFkk d'kkfHkdk dh
lgk;rk ls ikuh esa rSjrs gSaA

(ii) cgqdksf'kdh; thoksa ds dqN thfor Årdksa (,fiFkhfy;eh Årdksa) esa flfy;k gksrs gSaA ;s i{ekHk
viuh xfr }kjk rjy inkFkZ esa ,d èkkjk mRiUu dj nsrs gSa rkfd ;s ,d fuf'pr fn'kk esa
xfr dj ldsa (mnkgj.kr;k 'okluyh ('okliz.kky VSªfd;k) ds 'ys"ek rFkk èkwy d.kksa dks
ckgj fudkyus ds fy,)A

(iii) i{ekHk (flfy;k) NksVs vkdkj dh irokjksa (tSlk fd uko esa bLrseky gksrs gSa) dh Hkk¡fr
xfr djrs gSa vkSj d'kkHk (ÝyStsyk) dksM+s dh Hkk¡fr xfr djrs gSaA

(iv) nksuksa gh ladqpu'khy izksVhu V~;~cqfyu ls cus gksrs gSa vkSj lw{eufydkvksa ds :i esa fo|eku
gksrs gSaA

(v) lw{eufydkvksa dk foU;kl 9+2 dgk tkrk gS vFkkZr~ nks dsanzh; lw{eufydk,¡ vkSj muds pkjksa
vksj fLFkr 9 lw{eufydkvksa dk f}d (M~;wiysV) leqPp;A
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 flfy;k ÝyStsyk

y?kqrj vkdkj (5 ls 10 μm) nh?kZrj (15 μm)

izfrdksf'kdk lSdM+ksa dh la[;k esa_ thonzO; vfèkdka'k dksf'kdkvksa esa izk;% 1 ;k 2

cfg{ksZi.k vkSj f>Yyh ls f?kjs gq,

buesa ifjèkh; f}d (M~;wiysV) lw{eufydkvksa ds 9 leqPp; ogh tSlk flfy;k esa gksrk gSA
rFkk dsanz esa ufydkvksa dk ,d leqPp;
gksrk gSA

rkjdosaQnz (lsfUVªvksy)

;g lHkh izkf.k dksf'kdkvksa esa (ysfdu vehck esa ugha) dsUnzd ds Bhd ckgj dh vksj fLFkr gksrk
gS ;g csyukdkj gksrk gS vkSj bldh yackbZ 0-5@μm gksrh gS rFkk blds Åij f>Yyh ugha gksrhA
blesa ifjèkh; f=kd (fVªiysV) ufydkvksa ds 9 leqPp; gksrs gSa ysfdu dsanz esa dksbZ ufydk ugha
gksrh (9 + 0)A izR;sd leqPp; esa rhu&rhu ufydk,¡ gksrh gSa tks ,d fuf'pr dks.k ij O;ofLFkr
jgrh gSA

buesa viuk DNA vkSj RNA gksrk gSA vr% ;g viuh izfrÑfr Lo;a cuk ldrk gSA

izdk;ZμrkjdosaQnz(lsfUVªvksy) dksf'kdk foHkktu esa lgk;rk djrk gS os dksf'kdk (foHkktu) ds
le; fufeZr gksus okyh lw=kh rdqZ (spindle) dks fn'kk iznku djrs gSaA

fp=k 4.10 rkjdosaQnz (lsfUVªvksy)μ(9$0 lajpuk n'kkZrs gq,)

vkèkkjh dk; (Basal bodies)

;s lsfUVªvksyksa ls feyrh&tqyrh lajpuk,¡ gksrh gSaA lsfUVªvksyks dh gh Hkk¡fr] buesa Hkh mlh izdkj
ds f=kd la?kVu 9 leqPp; gksrs gSa ftuesa ls izR;sd esa rhu&rhu ufydk,¡ gksrh gSaA i{ekHk (flfy;k)
vksj d'kkfHkdk (ÝyStsyk) vkèkkjh dk; ls fudyrs gq, fn[kkbZ nsrs gSaA

4.4 dsUnzd (vkuqoaf'kd dksf'kdk vaxd)

osaQnzd dh lkekU; lajpuk

(i) ;g lcls cM+s vkdkj dk dksf'kdk vaxd gksrk gS vkSj dksf'kdk tc foHkktu ugha dj jgh
gksrh gS rc Li"V :i ls fn[kkbZ nsrk gSA

(ii) jatd ls jaxus ij xgjk jax èkkj.k djrk gS] vfèkdrj xksykdkj gksrk gS] 'osr :fèkj dkf'kdk
dk dsUnzd ikfy;qDr (lobed) gksrk gSA

ifj/h; ufydk,a
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(iii) izR;sd dksf'kdk esa vfèkdka'kr% dsoy ,d gh dsUnzd gksrk gS (uninucleate-,ddsUnzdh;)
ysfdu dqN dksf'kdkvksa esa ,d&ls vfèkd dsUnzd gks ldrs gSa (cgq osQUnzdh;)μ
multinucleate)A

(iv) nqgjh ijr dh dsUnzdh; f>Yyh] ftlesa dkiQh NksVs&NksVs osaQnzdh; fNnz gksrs gSa] dsUnzdnzO;
dks pkjksa vksj ls ?ksjs jgrh gSA dsUnzdnzO; esa ØkseSfVu tkyd vkSj ,d dsfUnzd (U;wfDyvksyl&
nucleolus gksrk gSA

izdk;Z

 dksf'kdk dks fØ;k'khy :i esa cuk, j[krk gSA

 fofHkUu dksf'kdkaxdksa ds dk;Zdyki esa leUo; cuk, j[krk gSA

 VwV&iQwV dh ejEer esa lgk;rk djrk gSA

 dksf'kdk&foHkktu esa izR;{k :i ls Hkkx ysrk gS rkfd vkuqoaf'kdr% leku larfr dksf'kdk,¡
cu ldsaA bl foHkktu dks lw=kh foHkktu ekbVksfll dgrs gSaA bls lelw=k.k Hkh dgk tkrk gSA

 vU; izdkj ds dksf'kdk foHkktu (fe;ksfll] vèkZlw=kh foHkktu) }kjk ek;ks;qXed (meio-

gametes) vkSj ek;kschtk.kq (meiospores) dk mRiknu gksrk gSA

dsUnzd ds fofHkUu Hkkxksa dk o.kZu uhps fd;k tk jgk gS%

4.4.1 dsUnzdh; f>Yyh

 nksgjh ijr dh f>Yyh gksrh gS ftlesa cM+h la[;k esa osaQnzdh; fNnz ekStwn gksrs gSaA

 IykTek&f>Yyh dh Hkk¡fr fyfiM o izksVhu ls feydj cuh gksrh gSA bldh ckgjh f>Yyh ds
Åij jkbckslkse yxs jgrs gSa ftuds dkj.k ckgjh ijr [kqjnjh gksrh gSA

 fNnz cM+s v.kqvksa dks dsUnzd ds Hkhrj ckgj ykus ys tkus dk dk;Z djrs gSa vkSj f>fYy;k¡
vkuqoaf'kd inkFkZ dk 'ks"k dksf'kdk ls laidZ cuk, j[krh gSaA

4.4.2 ØksesfVu

 dsUnzdh; f>Yyh ds vanj ,d tsyh ln`'; inkFkZ osaQnzdjl (dSfj;ksfyEiQ) ;k osaQnzd nzO;
(U;qfDyvksIykTe) ik;k tkrk gS ftlesa izksVhu izpqj ek=kk esa gksrk gSA

 dSfj;ksfyEiQ esa rarqd (lw=k tSlh) lajpuk,¡ tkyozQe dk fuekZ.k djrs gSa ftUgsa ØksesfVu iQkbfczy
dgrs gSaA ;s la?kfur gksdj lqLi"V dk;ksa dk fuekZ.k djrs gSa ftUgsa xq.klw=k (ozQksekslkse) dgrs
gSaA ,slk dksf'kdk foHkktu ds nkSjku gksrk gSA xq.klw=k dks vfHkjaftr djus ij nks Hkkx ØksesfVu
inkFkZ esa Li"V igpkus tk ldrs gSaμxgjk jax;qDr ØksesfVu inkFkZ (gsVjksØksesfVu) o 'ks"k Hkkx
tks gYdk jax xzg.k djrk gS mls ;wØksesfVu (euchromatin) dgrs gSaA gsVjksØksesfVu esa vfr
oaqQMfyr DNA gksrk gS vkSj ;wozQksesfVu dh vis{kk ;g lkekU; :i ls vkuqoaf'kd :i ls de
lfØ; gksrk gSA ;wØksesfVu dk DNA cgqr T;knk fooqaQMfyr (uncoiled) gksrk gS vkuqoaf'kd
:i ls vfèkd lfØ; gksrk gSA
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 fdlh Hkh tho esa xq.klw=kksa dh la[;k fu;r gksrh gSA dksf'kdk&foHkktu esa xq.klw=k bl izdkj
foHkkftr gksrs gSa fd larfr dksf'kdkvksa dks leku ek=kk esa vkuqoaf'kd inkFkZ izkIr gks ldsA

4.4.3 dsfUnzd (U;wfDyvksyl)

 f>Yyh jfgr xksykdkj dk; tks 'kqØk.kqvksa rFkk dqN 'kSokyksa ds vykok lHkh lqosaQnzdh;
(;wdsfj;ksfVd) dksf'kdkvksa esa fo|eku jgrs gSaA

 budh la[;k ,d ls ysdj dqNsd rd gksrh gSA ;s leku :i ls vfHkjaftr gksrs gSa o vfHkjatu
xgjk gksrk gSA

 blesa DNA, RNA  ,oa izksVhu gksrs gSaA

 ;g RNA rFkk izksVhu osQ fy, HkaMkj ?kj dk dk;Z djrk gSA dksf'kdk&foHkktu dh vkjafHkd
voLFkk esa ;g yqIr gks tkrk gS vkSj vaR;koLFkk (VsyksisQtμtelophase) osQ i'pkr~ uo fufeZr
larfr dksf'kdk esa fiQj ls fn[kkbZ ns tkrk gSA

 osaQnzd dh la'ys"kh fØ;k dk fu;eu djrk gSA

 bl izdkj dsUnzd vkSj dksf'kdknzO; ijLij ,d&nwljs ij fuHkZj jgrs gSa vkSj ;g izØe dsUnzd
vkSj dksf'kdknzO; ds chp gksus okyh vfHkfØ;k ds cjkcj gh gksrk gSA

ikBxr iz'u 4.6

1- dksf'kdk,¡ dsUnzd ds fcuk thfor D;ksa ugha jg ldrh\
............................................................................................................................

2- fuEu 'kCnksa dh O;k[;k djsa %

(a) ØksesfVu tkyozQe ......................................................................................

(b) xq.klw=k (ØksekslksEl) ......................................................................................

3- dsfUnzd dk dksf'kdk esa D;k izdk;Z (function) gksrk gS\
............................................................................................................................

4.5 dksf'kdk ds v.kq

dksf'kdk vkSj blds vaxd dkcZfud jlk;uksa tSls izksVhu] dkcksZgkbMªsV~] U;qDyhd vEy rFkk olkvksa
ls fufeZr gksrs gSa] blfy, budks tSo v.kq dguk Bhd gh gksxkA vdkcZfud v.kq tSls ty o [kfut
Hkh dksf'kdk esa fo|eku jgrs gSaA

d- ty

 ty ds fof'k"V HkkSfrd o jklk;fud xq.kksa ds dkj.k i`Foh ij thou laHko gqvkA

 ;g thonzO; (izksVksIykTe) dk izeq[k vo;o gSA
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 ;g ,d ekè;e gS ftlesa dbZ mikip;h vfHkfØ;k,¡ laiUu gksrh gSA

 ;g lkoZf=kd foyk;d gS ftlesa vfèkdrj inkFkZ iw.kZr% ;k va'kr% ?kqy tkrs gSaA

 ;g dksf'kdkvksa dh LiQhfr (turgidity) ds fy, mÙkjnk;h gSA

[k- thou ds fy, vko';d rÙo

rÙo izdk;Z

gkbMªkstu] dkcZu] vkWDlhtu] ukbVªkstu] 1. dksf'kdk ds dkcZfud ;kSfxdksa ds fy, vko';d
dSfYl;e] iksVSf'k;e lksfM;e] eSXuhf'k;e vkSj eq[; vo;oksa ds :i esa fo|eku] Ca ikni
iQkLiQksjl] lYiQj] Dyksjhu] ykSg] cksjksu] dksf'kdk fHkfÙk C, H, O, N dkcZfud ;kSfxdksa ds
flfydkWu] eSaxuht] rk¡ck] tLrk] dksckYV] :i esa)
ekWfyCMhue] vk;ksfMu 2. 'kjhj fØ;kRed izØeksa esa izeq[k èkuk;uksa (Na, K) o

½.kk;uksa (Cl) dh Hkk¡fr dk;Z djrs gSaA

3. dksf'kdk dh vfèkdka'k tSo jklk;fud fØ;kvksa esa
,atkbeksa ds lgdkjd ds :i esa Hkkx ysrs gSaA (Fe, Cu,

Mo, Zn, B)

4. ÅtkZ varj.k vfHkfØ;kvksa esa lgk;dA (A T P esa  P)

5. ikniksa esa gjs (DyksjksfiQy) o.kZd (fixesaV) i.kZgfjr

VsªVªkfijksy oy; osQ osaQnz esa eSXuhf'k;e gksrk gSA

C tSo v.kq (Biomolecules)

(i) dkcksZgkbMªsV

lajpuk dk;Z

 1- C, H vkSj O ds cus gksrs gSaA 1- izo`Qfr esa lokZf/d izpqj ek=kk esa fon~;eku dkWcfuZd
inkFkZ tks ikni dksf'kdk fHkfÙk esa lsyqyksl osQ :i esa
ik;k tkrk gSA

 2- ljy 6 dkcZu 'kdZjk (Xywdksl) 2- ikniksa o izk.kh nksuksa esa ;g ÅtkZ ds lzksr ds :i esa
ftls eksukslSosQjkbM dgk tkrk gSA iz;ksx fd;k tkrk gS ('kdZjk)

 3- nks v.kq ;k bdkb;k¡ feydj MkblSdsjkbM 3- ikniksa esa ,d egÙoiw.kZ laxzkgh :i LVkpZ o izkf.k;ksa
L;wØksl cukrs gSaA esa XykbdkstuA

4- eksukslSdsjkbMksa dh 10 bdkb;ksa ls 4- U;qDyhd vEy esa ik¡p dkcZu ;qDr 'kdZjk (RNA esa
vfèkd feydj ikWyhlSdsjkbM cukrs gSa jkbckslkse vkSj DNA esa MhvkWDlhjkbokst)
(mnkgj.k LVkpZ o lsY;qyksl)

(ii) ,ehuks vEy

1- ewyHkwr ,sehuks vEy dh lajpuk esa] 1- ikniksa esa vdkcZfud ukbVªkstu dk mi;ksx djus
dsanzh; dkcZu v.kq ,d ,sehuks xzqi o ,sehuks vEy la'ys"k.k dh {kerk gksrh gSA
(-NH2), ,d dkcksZfDlfyd vEy (–COOH)

o ,d ik'oZ xzqi (R) ls la;ksftr jgrs gSaA
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2- ik'oZ lewgksa dh la[;k 20 ls vfèkd 2- izkf.k;ksa esa ,sehuks vEyksa dk eq[; lzksr os ikni
gS ftuls 20 fofHkUu izdkj ds ;k izk.kh gksrs gSa ftudks ;g vkius vkgkj esa [kkrs
,sehuks vEy curs gSaA gSa (nkyksa esa izksVhu dh izpqj ek=kk gksrh gSA)

(iii) izksVhu

1- ;s C, H, O rFkk N ls feydj curs gSaA 1- lajpukRed :i ls izksVhu f>fYy;ksa dk vfHkUu fgLlk
gksrk gSA

2- ,sehuks vEy ^isIVkbM* caèkksa }kjk la;qDr 2- izfØ;kRed :i ls ,atkbeksa ds :i esa os mikip;h
gksdj izksVhu v.kqvksa dk fuekZ.k djrs gSA vfHkfØ;kvksa esa egÙoiw.kZ Hkwfedk fuHkkrs gSaA

3- chl fHkUu&fHkUu ,sehuks vEy vusdksa 3- DNA dks la'ys"k.k dk fu;eu izksVhuksa }kjk fd;k
ljy o tfVy izksVhuksa dk fuekZ.k tkrk gSA
djrs gSaA

4- lajpuk dh tfVyrk ds vkèkkj ij 4- izksVhu brus egÙoiw.kZ gksrs gSa fd U;qfDyd vEy
mudh izkFkfed] f}rh;d] r`rh;d o lhèks izksVhu la'ys"k.k dk fu;eu djrs
prqFkZd lajpuk,¡ gks ldrh gSA gSaA

5- tc izksVhu vU; v.kqvksa ds lkFk la;qDr
jgrs gSa rks mUgsa la;qDr izksVhu dgrs gSa
mnkgj.k XykbdksizksVhu] fyiksizksVhu]
ØkseksizksVhuA

(iv) U;wDyhd vEy

1- ;s nks izdkj ds gksrs gSa fMvkWDlhjkbckst 1- fo'ks"k fo"kk.kqvksa ds vfrfjDr yxHkx lHkh thoksa
U;wfDybd vEy (DNA) o jkbckst U;wDyhbd dk eq[; vkuqoaf'kd inkFkZ DNA gksrk gSA
vEy (RNA)

2- os U;wfDyvksVkbM bdkb;ksa ds yach 2- RNA v.kq lwpuk LFkkukarj.k o izksVhu la'ys"k.k
Ük`a[kyk cgqyd (polymer) gSaA tSlsμI;wfju esa enn djrs gSa rFkk oqQN fo"kk.kqvksa tSls TMV (rackowQ
(,sMsfuu vkSj Xokfuu vkSj ikbjhehfMu ekstsoQ fo"kk.kq esa RNA vkuqoaf'kd nzO; dk dk;Z djrk
tSlsμFkk;feu] lkbZVkslkbu vkSj ;wjsfly) gSA

3- izR;sd U;wfDyvksVkbM esa isaVksl 'kdZjk]
ukbVªkstu csl o iQkWLiQsV xzqi gksrk gSA

4- DNA esa blds 'kdZjk v.kq esa ,d vkWDlhtu
de gksrk gSA

(v) fyfiM

1- C, H, O ds cus gksrs gSa] vkWDlhtu dh ek=kk 1- vYi vkWDlhtu ek=kk ds dkj.k vkSj C–H caèkksa dh
vfr U;wu gksrh gSA vfèkd la[;k vkWDlhdj.k ds nkSjku ÅtkZ laxzg.k rFkk

foekspu nksuksa vfèkd ek=kk esa djrs gSaA

2- ;s olk vEyksa o fXyljkWy ls la'ysf"kr 2- olk dk ,d v.kq ,d dkcksZgkbMªsV ds v.kq ls nks
fd, tkrs gSaA ljy fyfiMksa ds xquh T;knk ÅtkZ iznku dj ldrk gSA
fXyljkWbM dgk tkrk gSA

3- olk,¡ lar`Ir ;k vlar`Ir gks ldrh gSaA 3- iQkLiQksfyfiM~l dksf'kdk f>fYy;ksa ds egÙoiw.kZ vo;o
gSaA
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4- olk,¡ dejs ds rkieku ij Bksl jgrh gS]
tks olk,¡ dejs ds rkieku ij nzo voLFkk
esa jgrh gS mUgsa rsy dgk tkrk gSA

(vi) foVkfeu

1- foVkfeu dkcZfud ;kSfxd gksrs gSa ftudh 1- ikniksa ls izkIr foVkfeu izkf.k vkgkj ds vfuok;Z
vko';drk izkf.k;ksa ds vkgkj esa mudh iks"kd rRo gSa D;ksafd izk.kh ,sls ;kSfxdksa dk la'ys"k.k
LoLFk o`f¼ ds fy, gksrh gSA ugha dj ldrsA

2- foVkfeuksa dks mudh foys;rk ds vkèkkj 2- foVkfeu dh deh ls izkf.k;ksa esa vusd jksx
ij nks lewgksa esa oxhZÑr fd;k tkrk gksrs gSa tSl foVkfeu B dh deh ls ^csjh&csjh*
gSA ikuh esa ?kqyu'khy foVkfeu B o o foVkfeu C dh deh ls LdohZA
,LdkWfcZd vEy vkSj olk esa ?kqyu'khy
foVkfeu (A, D, E, K.)

3- ikniksa esa CO2, NH3 o H2S ls foVkfeu 3- foVkfeu A xktj osQ oSQjksfVu uked o.kZd esa]
la'ysf"kr djus dh {kerk gksrh gSA foVkfeu D ekuo }kjk lw;Z ds izdk'k dh lgk;rk ls

mRiUu fd;k tk ldrk gSA foVkfeu K cSDVhfj;k }kjk
ekuo vkar esa fufeZr gksrk gSA

(vii) gkWeksZu

1- gkWeksZu fof'k"V dkcZfud inkFkZ gksrs gSa tks fd 1- izkf.k;ksa esa ufydk foghu xaazfFk;k¡ ftls var%lzkoh xzafFk
de lkanz.k esa izHkkoh gksrs gSa] dksf'kdkvksa }kjk dgrs gSa esa gkeksZu mRiUu gksrs gSa] os izkf.k;ksa dh
budk la'ys"k.k tho osQ ,d Hkkx esa gksrk gS lHkh tSo jklk;fud fØ;kvksa dks fu;af=kr djrs gSaA
vkSj rnqijkar os tho ds nwljs Hkkx esa Hksts 2- izkf.k;ksa esa gkWeksZu] izksVhu] isIVkbM ;k LVhjkWbM
tkrs gSaA tgk¡ ;s dbZ fof'k"V 'kjhj&fozQ;kRed gks ldrs gSaA
vuqfozQ;k,¡ djrs gSaA 3- ikniksa esa gkWeksZu (o`f¼ fu;ked) lkekU;r;k

mikip;h rkSj ij lfØ; dksf'kdkvksa esa mRiUu gksrs gSa
o laiw.kZ ikni dh okuLifrd o tuuh; o`f¼ dks
fu;af=kr djrs gSaA ikniksa essa izksVhue; gkeksZu ugha gksrs
gSaA

(viii) ,YdsykWbM

1- ,YdsykWbM C, H, O o N ls fufeZr 1- vkS"kfèk ikniksa ls izkIr vkS"kfèk;ksa ds lfØ; ?kVd
tfVy dkcZfud ;kSfxd gksrs gSaA (,fDVo fizafliy) lkekU;r;k ,YosQykWbM gksrs gSaA

mnkgj.kr;k dquSu&fludksuk ikni ls] ,iQsMªkbu&,iQsMªk
ls rFkk ekWiQhZu iSiSoj tkfr (ikWih) ds ikSèkksa lsA

(ix) LVhjkWbM

1- ;s dksysLVsjkWy ls la'ysf"kr olk esa
?kqyu'khy fyfiM ;kSfxd gksrs gSaA

2- ;s tuu&vaxksa tSls vaMk'k;] o`"k.kksa 2- vf/dka'k LVhjkWbM thou j{kd vkS"kf/ dh rjg dk;Z
o vijk }kjk mRiUu fd, tkrs gSa ;s djrs gSa vkSj vU; gkekZu dh rjg tks izkf.k 'kjhj
vfèko`Ddksa (,aMªhuy xzafFk;ksa) }kjk Hkh fufeZr osQ fof'k"V vaxksa ij fof'k"V izdkj osQ izHkko Mkyus
gksrs gSaA esa l{ke gSaA

3- buesa VsLVksLVsjkWu] ,LVªkstu] dkfVZlky

vkfn 'kkfey gSaA
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ikBxr iz'u 4.7

1- ,d thfor dksf'kdk esa ty dk D;k egÙo gS\

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

2- LVkpZ esa ewyHkwr v.kq D;k gS\

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

3- isIVkbM ca/ (ckWUM) D;k gS vkSj ;g dgk¡ ik;k tkrk gS\

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

4- thfor izk.kh esa lcls vfèkd ÅtkZ /uh tSov.kq dkSu&lk gS\

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

5- U;wfDyvksVkbM D;k gksrs gSa\

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

4.7 dksf'kdk foHkktu

,d vdsyh dksf'kdk ckj&ckj foHkkftr gksrh gS vkSj ,d cgqdksf'kdh; tho dk fuekZ.k djrh
gSA ,ddksf'kdh; cSDVhfj;k vksj izksVkstksvk foHkkftr  gksdj viuh la[;k esa o`f¼ djrs gSaA {kfrxzLr
Årdksa ds LFkku ij ubZ&ubZ dksf'kdk,¡ cu tkrh gS tks dksf'kdk foHkktu ls gh mRiUu gksrh gSaA
bl izdkj lHkh thoksa esa dksf'kdk&foHkktu ,d egÙoiw.kZ fØ;k gSA bl ikB esa vki dksf'kdk foHkktu
dh nks fofèk;ksa o muesa fufgr izfØ;kvksa dk vè;;u djsaxsA

cgqdksf'kdh; thoksa esa vfèkdrj dksf'kdkvksa esa o`f¼ vkSj fiQj foHkktu gksrk gS] ysfdu izkf.k;ksa
dh raf=kdk dksf'kdk,¡] is'kh; dksf'kdk,¡ rFkk ikniksa dh j{kd dksf'kdk,¡ foHkkftr ugha gksrh gSaA

lHkh thoksa esa dksf'kdk&foHkktu dh izfØ;k izk;% ,d leku gksrh gSA dksf'kdk,¡ o`f¼ dh izkoLFkk
ls xqtjrh gSa] rnqijkar os foHkktu ls iwoZ xq.klw=kksa dh la[;k nksxquh dj nsus esa l{ke gks tkrh gSaA
dksf'kdk ds thou dky esa gksus okyh ;s izkoLFkk,¡ dksf'kdk&pØ ds :i esa gksrh gSaA

4.7.1 dksf'kdk&pØ

foHkkftr gks jgh dksf'kdk dks ekr` ;k tud dksf'kdk dg ldrs gSa vkSj blls mRiUu gksusokyh
dksf'kdkvksa dks larfr dksf'kdk,¡A blls igys fd larfr dksf'kdk esa vkSj vkxs foHkktu gks] mlesa
o`f¼ gksuk vko';d gS rkfd mldk vkdkj viuh ekr` dksf'kdk ds cjkcj gks tk;A

ge fdlh dksf'kdk ds thou dky esa nks eq[; izkoLFkk,¡ ns[k ldrs gSaA

(i) varjkoLFkk (interphase)μog vofèk ftlesa dksf'kdk esa foHkktu ugha gks jgk gks (o`f¼
izkoLFkk)
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(ii) foHkktudkjh izkoLFkkμftls M-izkoLFkk Hkh dgrs gSa (M-ekbVksfll ;k fe;ksfll osQ fy,)

(i) varjkoLFkk (varj = nks ds chp esa $ voLFkk)

nks mÙkjksÙkj dksf'kdk foHkktuksa ds chp ds varjky dks varjkoLFkk dgrs gSa (izkoLFkk ftlesa
dksf'kdk esa foHkktu ugha gks jgk gksA dksf'kdk pØ esa ;g lcls yach vofèk gksrh gSA (fp=k
4-11)A varjkoLFkk dks rhu izeq[k dkyksa esa foHkkftr fd;k x;k gS G1, S o G2

G1 (Gap 1) izkoLFkk vFkkZr~ igyh o`f¼ izkoLFkkμ;g lcls yach izkoLFkk gSA bl izkoLFkk
esa cMh ek=kk esa izksVhu vkSj RNA dk la'ys"k.k gksrk gSA

S ;k la'ys"kh izkoLFkkμ;g vxyh izkoLFkk gSA cM+h ek=kk esa DNA dk la'ys"k.k gksrk gSA
,d xq.klw=k esa DNA v.kq dk ,dy nksgjs lfiZy gksrk gSA S izkoLFkk ds i'pkr~ izR;sd xq.klw=k
jTtqd vuqnSè;Z :i ls nksgjk gks tkrk gS ij xq.klw=k fcanq (lsUVªksfe;j ij ,slk ugha gksrk gSA
vr% DNA osQ nks v.kq vkSj nks ozQkseSfVM cu tkrs gSaA bl izdkj izR;sd ozQkseSfVM esa DNA

dk ,d v.kq gksrk gSA nks ØksesfVM lsUVªksfe;j (centromere) }kjk ,d&nwljs ls tqMs+ jgrs gSa
(tks bl voLFkk esa foHkkftr ugha gksrk) vkSj ,dy xq.klw=k cukrs gSaA

fp=k 4-11 dksf'kdk pØ esa vusd izkoLFkk,¡ gksrh gS (G1, S, G2 vkSj M)

G2
 (GAP2) izkoLFkkμbl izkoLFkk ds nkSjku vkSj vfèkd izksVhu fgLVksu lfgr dk la'ys"k.k

gksrk gSA dksf'kdknzO;h dksf'kdkvaxd tSls ekbVksdkWfUMª;k] xkWYth dk; nqxquh la[;k esa cu
tkrs gSaA ,dy lsUVªkslkse ds Hkhrj fLFkr lsfUVªvksy Hkh nks lsVªvksyksa esa caV tkrk gSA

(ii) M-izkoLFkk ;k foHkktudkjh izkoLFkk

bl izkoLFkk dk fu:i.k ladsr M }kjk fd;k tkrk gS (M fe;ksfll ;k ekbVksfll dks n'kkZrk
gS) (fp=k 4-11)] lw=khfoHkktu (Mitosis) gksus ls bl voLFkk esa ØksesfVM vyx&vyx gks
tkrs gSa vkSj larfr xq.klw=k cukrs gSaA larfr xq.klw=k larfr dsUnzdksa esa pys tkrs gSa vkSj dksf'kdknzO;
caVdj nks ,d leku larfr&dksf'kdkvksa dk fuekZ.k djrk gSA

M–ekbVksfll

varjkoLFkk
(baVjisQt)
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ikBxr iz'u 4.8

1- fuEufyf[kr dh ,d okD; esa O;k[;k dhft;sμ

(i) varjkoLFkk ............................................................................

(ii) la'ys"kh izkoLFkk ............................................................................

(iii) foHkktudkjh izkoLFkk ............................................................................

2- fuEukafdr dk dksf'kdk pØ ds lanHkZ esa iw.kZ :i D;k gS\

(i) G1 ...........................................................................................

(ii) S ...........................................................................................

(iii) G2 ...........................................................................................

(iv) M-izkoLFkk ...........................................................................................

4.7.2 dksf'kdk foHkktu ds izdkj

dksf'kdk foHkktu nks izdkj dk gksrk gSA lw=kh&foHkktu (mitotic division) vkSj vèkZlw=kh foHkktu
(meiotic division)

(i) lw=kh foHkktu (Mitosis)μ;g foHkktu o`f¼ ds fy, rFkk ubZ dksf'kdkvksa }kjk iqjkuh
dksf'kdkvksa osQ izfrLFkkiu ds fy, gksrk gSA lw=kh foHkktu esa nks larfr dksf'kdk,¡ iw.kZ :i
ls tud dksf'kdk osQ ln`'; vkSj leku gksrh gSaA lw=kh foHkktu vxqf.kr rFkk f}xqf.kr nksuksa
dksf'kdkvksa esa gksrk gSA bls lelw=k.k Hkh dgk tkrk gSA

(ii) vèkZlw=kh foHkktu (Meiosis)μ;g tuu xzafFk (xksuMμgonad ) esa gksrk gS vkSj ySafxd tuu
}kjk ;qXed (xSehV) ds fuekZ.k osQ fy, gksrk gSA blesa ifj.kkeh dksf'kdk,a (eknk esa) vaMk.kq
rFkk (uj esa) 'kqØk.kq tud dksf'kdk ds vkèkh la[;k esa xq.klw=k èkkj.k djrh gSaA ;g foHkktu
osQoy f}xqf.kr dksf'kvksa esa gksrk gS tks vxqf.kr chtk.kqvksa ;k ;qXedksa osQ fuekZ.k osQ fy, mÙkjnk;h
gSA bls vèkZlw=k.k Hkh dgk tkrk gSA

1- lw=kh foHkktu (mitos = èkkxs) % lw=kh foHkktu dks 4 izkoLFkkvksa esa ck¡Vk tk ldrk gS

1- iwokZoLFkk (Prophase) 2- eè;koLFkk (Metaphase)

3- i'pkoLFkk (anaphase) 4- vaR;koLFkk (telophase)

;s izkoLFkk,sa osaQnzd (U;wfDyl) ds vanj gksus okys ifjorZuksa ds ladsr nsrh gSA (fp=k 4.12)

igys dsUnzd foHkkftr gksrk gS vkSj rnqijkar iwjh dksf'kdk foHkkftr gksrh gSA ,d dsUnzd
ds foHkkftr gksus ij nks larfr dsUnzd cu tkus dh fØ;k dks dSfj;ks dkbusfll dgk tkrk
gSA dksf'kdk nzO; ds foHkkftr gksus ls nks larfr dksf'kdk,¡ cu tkrh gSA bls (lkbVksdkbusfll
dksf'kdk nzO; foHkktu) dgk tkrk gSA



fVIi.kh

thofoKku

dksf'kdk lajpuk ,oa izdk;Z

 118

ekWM~;wy - 1

fofoèkrk rFkk thou dk
fodkl

fp=k 4.12 ,d izk.kh dksf'kdk esa lw=kh foHkktu dh voLFkk,¡ (;g ekurs gq,
fd foHkktudkjh dksf'kdk esa dsoy ,d tksM+h xq.klw=k gSa)

iwokZoLFkkμblesa rhu miizkoLFkk,sa gksrh gSa %

(i) vkjafHkd iwokZoLFkk (Early prophase)

(a) lssafVªvksy foHkkftr gksrk gS
vkSj nks lasfVªvksyksa esa izR;sd
foHkktudkjh dksf'kdk ds
foijhr èkzqoksa dh vksj igq¡pus
yxrs gSa]

(b) xq.klw=k yacs lw=kksa ds :i esa
fn[kk;h nsrs gSa] vkSj oqaQMfyr
gksus yxrs gSaA

(c) dsUnzd dk foLrkj gksus yxrk
gS bldh lqLi"Vrk de gksus
yxrh gS (fp=k 4-13d)

(ii) eè; iwokZoLFkk (Middle prophase)

(a) xq.klw=k dk la?kuu iwjk gks tkrk gS] ;g NksVk vkSj eksVk gks tkrk gSA

(b) izR;sd Øksekslkse vc nks ØkseksfVMksa dk cuk gksrk gS] tks vius&vius lsaVªksfe;jksa ij ijLij
tqM+s jgrs gSa]

(c) izR;sd ØksesfVM esa uo izfrÑfr cus larfr DNA v.kq fo|eku jgrk gSA

nks xq.klw=k (Øksekslkse)

lsaVªhvksysa
izksisQt

lsaVªksfe;j
ØksesfVMsa
rdqZ rarq

eè; js[kk

ØksfefVMsa

Øksekslkse vkSj
dsfUnzd f>Yyh
iqu% cu tkrh
gSA

dksf'kdk f>Yyh fldqM+rh gSA

vaR;koLFkk
(VsyhisQt)

eè;koLFkk
(eSVkisQt)

iwokZoLFkk
(izksisQt)

i'pkoLFkk
(,sukisQt)

lkbVksdkbusfll
;k ysV
VsyksisQt

rdqZ dh
lw{eufydk,¡

U;wfDy;ksyl

lsfVª;ksyksa dh
izfrfyfi

izfrfyfiÑr xq.klw=k nks
ØksesfVM dks fufeZr
djrs gS

fp=k 4-13(d) izksisQt (iwokZoLFkk)
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(iii) mÙkj iwokZoLFkk (Late prophase)

(a) lsafVªvksy foHkktudkjh dksf'kdk osQ foijhr èkqzoksa ij i¡gqp tkrs gSa

(b) dqN rdqZ&rarq èkzqo ls ysdj dksf'kdk ds eè; Hkkx rd iQSy tkrs gSa]

(c) dsUnzdh; f>Yyh yqIr gks tkrh gS]

(d) dsfUnzd n`f"Vxkspj ugha gksrhA

eè;okLFkk (Metaphase)

(a) xq.klw=k roZqQ rarq dh lgk;rk ls
vc dksf'kdk ds eè; Hkkx dh
vksj xfr djrs gSa]

(b) izR;sd xq.klw=k lsaVªksfe;j }kjk
nks rdqZ&rarq ds lkFk tqM+k gksrk
gS tcfd izR;sd lsaVªksfe;j
foijhr èkzqoksa ls tqM+s gksrs gSaA

(c) flLVj ØkseSfVM vHkh ,d nwljs
ls vyx ugha gq, gksrs gSa (fp=k
4-13[k) D;ksafd lsUVªksfe;j
foHkkftr ugha gks ik;k gSA

i'pkoLFkk (Anaphase)

(a) lHkh xq.klw=kksa osQ lsaVªksfe;j foHkkftr gksrs gSa] vkSj fiQj izR;sd ozQkseSfVM ,d xq.klw=k cu tkrk
gSA

(b) roZqQ rarq laoqQfpr gksrs gSa vkSj lsUVªksfe;j dks foijhr /qzoksa dh vksj tkus yxrk gSA

(c) tc xq.klw=k vius lsUVªkSfe;jksa }kjk roZqQ rarq ls
foijhr èkzqoksa dh vksj f[kap  tkrs gSa rks os fofoèk
vko`Qfr tSls V, J  ;k I osQ gks tkrs gSA vyx&vyx
vko`Qfr dk cuuk lsUVªksfe;j dh fLFkfr ij fuHkZj
djrk gSA

(d) vkèkh la[;k ds xq.klw=k (larfr ØkseSfVM) ,d
èkzqo dh vksj xfr djrs gSa vkSj nwljs vkèkh la[;k
esa xq.klw=k nwljs èkqzo dh vksj xfr djrs gSa]

(e) lkbVksdkbusfll vkjaHk gks tkrk gS D;ksafd vc
izkf.k dksf'kdkvksa esa fonj.k [kk¡p (cleavage

furrow)  dk cuuk ifjfèk ls osaQnz dh vksj izkjaHk
gks tkrh gSA

fp=k 4-13([k) eè;koLFkk

,d /zqo ij tksM+s esa
lsaVªhvksy

lw{eufydk,a roqZQ
(fLiaMy) osQ
Hkkx ds fy,

,d xq.klw=k tks nks
ozQkseSfVMksa dk cuk gSA
vius lsUVªksfe;j osQ
lehi tqM+k gSA

ozQkseSfVM roqZQ
lw{eufydkvksa ls vius
lsUVªksfe;j ij tqM+sa gSaA

flLVj ØksfefVM foijhr /qzoksa dh
vksj f[kap tkrs gSa

fp=k 4-13(x) i'pkoLFkk

rdqZ ds ekbØksV~;wcqYl ØkseSfVM ds
lsUVªksfe;j dks [khprs gq,
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ikni dksf'kdkvksa esa dksf'kdk IysV osaQnz esa curk gS vkSj viosaQnzh o`f¼ dj ifjfèk dh vksj
tkrk gSA

vaR;koLFkk (Telophase)

(a) xq.klw=k vc voqaQMfyr gksdj ØksesfVu tkyd
dk fuekZ.k djuk izkjaHk dj nsrs gSa tSlk fd tud
dsUnzd esa gksrk gSA

(b) izR;sd larfr dsUnzd ds pkjksa vksj dsUnzdh;
f>Yyh cu tkrh gSA

(c) izR;sd uo fufeZr larfr osQUnzd esa dsfUnzd fiQj
ls fn[kk;h nsus yx tkrh gSA

lkbVksdkbusfll (dksf'kdknzO; foHkktu)

;g foHkktudkjh dksf'kdk osQ dksf'kdknzO;
ds nks Hkkxksa esa foHkkftr gksus dh izfØ;k gSA
bldh 'kq#vkr vaR;koLFkk ds 'kq: esa gh
vkjaHk gks tkrh gS vkSj vaR;koLFkk lekIr
gksrs&gksrs ;g izfØ;k iwjh gks tkrh gSA ikni
dksf'kdk o izkf.k dksf'kdk ds lkbVksdkbusfll
vyx&vyx izdkj ls gksrs gSaA izkf.k dksf'kdk
esa IykTek f>Yyh dk varoZyu dksf'kdk
fHkfÙk dh ifjfèk ls vanj dh vksj gksrk gSA
ikni dksf'kdk esa izSQXeksIykLV (dksf'kdk
iV~V) dksf'kdk osQ dsanz esa cuuk izkjaHk gksrk
gS vkSj rc ifjfèk dks vksj iQSyrk tkrk gSA
(fp=k 4-13Ä)

lw=kh foHkktu dk egÙo

;g ,d lelw=kh foHkktu gS vkSj blls cuus okyh nks larfr dksf'kdk,¡ lHkh n`f"V;ksa esa leku gh
gksrh gSA bu larfr dksf'kdkvksa esa mrus gh rFkk mlh izdkj ds xq.klw=k i¡gqprs gSa tks fd tud
dksf'kdk esa gksrs gSaA

 ,d dksf'kdh; thoksa esa tuu dh ;gh ,d ek=k fofèk gSA

 blh izfØ;k }kjk izkf.k;ksa vkSj ikSèkksa esa fujarj vfèkdkfèkd dksf'kdkvksa ds c<+rs jgus ds dkj.k
o`f¼ gksrh gSA

 o`f¼ osQ nkSjku ;g ejEer esa Hkh ;ksxnku nsrh gS] mnkgj.k ds fy;s ?kko ds Hkjus esa] {kfrxzLr
Hkkxksa ds fiQj ls cuus esa (tSls fNidyh dh dVh gqbZ iw¡N) lkekU; VwV&iQwV ds nkSjku u"V
gks x;h dksf'kdkvksa ds izfrLFkkiu esa (tSlk fd Ropk dh lrgh dksf'kdkvksa vFkok yky #fèkj
dksf'kdkvksa ds ekeys esa)A

lsyqyksl;qDr dksf'kdk fHkfRr
dksf'kdk f>Yyh

osaQnzd
dksf'kdk nzO;

dksf'kdk IysV dh
fLFkfr (iwoZ esa

roqZQ osQ eè; esa)

osfldy dh js[kk % ;s
layhu gksdj ubZ fHkfRr
vkSj f>Yyh cukrh gSA

fp=k 4-13 (Ä) lkbVksdkbusfll

fp=k 4-13(?k) vaR;koLFkk
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dksf'kdk lw=kh foHkktu (lhfer vFkok vlhfer)

lw=kh foHkktu ds tfj;s o`f¼ lhfer ;k fu;af=kr rjhds ls mlh lhek rd gksrh gS ftruh fd 'kjhj
dks vko';drk gksrh gSA ysfdu dHkh&dHkh dqN fof'k"V dkj.kksa ls dksf'kdkvksa dh la[;k esa
vilkekU; :i ls o`f¼ gksrh gSA (;kuh izfozQ;k vlhfer pyrh gSA) ftlds dkj.k ̂ ^dSalj** gks
ldrk gSA

ikni Ård laoèkZu esa] ,d ikni dksf'kdk dks iks"kd ekè;e esa laofèkZr fd;k tk ldrk gS] tgk¡
lw=kh foHkktu }kjk ;g ckj&ckj foHkkftr gksdj vfoHksfnr (Undiffercntiated) dksf'kdk iaqt mRiUu
djrh gS ftls dSyl (Callus) dgrs gSa tks iks"kd rRoksa vkSj fof'k"V o`f¼ gkeksZuksa dh mifLFkfr
esa ,d ikni esa foHksfnr (differentiate) gks tkrk gSA izkf.k;ksa esa Hkh LVse lsy laoèkZu (Stem-

cell culture) dksf'kdk dh foHkktu {kerk ij gh vkèkkfjr gS ftlosQ dkj.k fo'ks"k izdkj dh
dksf'kdk,¡ cuus yxrh gSaA

ikBxr iz'u 4.9

1- dksf'kdk pØ dh ml izkoLFkk dk uke crkb;s ftlds nkSjku ØkseSfVu inkFkZ nqxquk gks tkrk
gSA

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

2- D;k lw=kh foHkktu ds nkSjku larfr dksf'kdkvksa esa xq.klw=kksa dh la[;k ?kV tkrh gS\

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

3- dsUnzdh; foHkktu dh ml izkoLFkk dk uke crkb;s ftldk o.kZu fuEufyf[kr izR;sd okD;
esa ls fd;k x;k gS %

(i) dsUnzdh; f>Yyh dk foyksiu]

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

(ii) dsUnzdh; f>Yyh rFkk dsfUnzd dk fiQj ls fn[kk;h nsuk]

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

(iii) lsUVªksfe;j dk foHkkftr gksuk vkSj rdqZ&rarqvksa ds NksVs gksrs tkus ds dkj.k ØkseSfVMksa
dk foijhr èkqzoksa dh vksj i¡gqpuk]

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

(iv) xq.klw=k vius vki dks rdqZ ds eè; iVy ij LFkkfir dj ysrs gSa vkSj rdqZ&rarq lsUVªksfu;jksa
ds lkFk layXu gks tkrs gSaA

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

2- vèkZlw=kh foHkktu (Meiosis) (Gk Meioun = NksVk cukuk_ sis = fØ;k)

bl foHkktu dks U;wukdkjh foHkktu (Reduction division) Hkh dgrs gSaA bl dksf'kdk foHkktu
esa tud dksf'kdk dh lkekU; xq.klw=k la[;k larfr dksf'kdkvksa esa ?kVdj vkèkh jg tkrh gSA mnkgj.k
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ds fy, euq"; esa lkekU; xq.klw=k la[;k 46 (23 tksM+h) gksrh gS] ysfdu vaMk'k; vkSj o`"k.k esa
vèkZlw=kh foHkktu ds iQyLo:i larfr dksf'kdkvksa esa ;g la[;k ?kVdj vkèkh vFkkZr~ 23 jg
tkrh gSA

vèkZlw=kh foHkktu dgk¡ gksrk gS\ ;g foHkktu tuu dksf'kdkvksa esa gksrk gS mnkgj.k ds fy, uj
izk.kh ds o`"k.k esa vkSj eknkvksa ds vaMk'k;ksa esa] vkSj ikSèkksa esa ijkxdks'kksa (uj tuukxksa) dh ijkx
tud dksf'kdkvksa esa vkSj iq"i osQ vaMk'k;ksa (eknk tuukaxksa) dh esxkLiksj tud dksf'kdkvksa esa
gksrk gSA

vèkZlw=kh foHkktu D;ksa gksrk gSμfevksfll esa xq.klw=k dh la[;k ?kVdj vkèkh jg tkrh gS vkSj
fu"kspu (;qXeut fuekZ.k) ds nkSjku tc ;g la[;k nqxquh gks tkrh gS rc ;g la[;k fiQj ls lkekU;
gks tkrh gSA

 fdlh Hkh Lih'kht esa xq.klw=kksa dh la[;k ih<+h&nj&ih<+h fu;r cuh jgrh gSA

 mu thoksa esa tks dkf;d@vySafxd :i ls tuu djrs gSa dksf'kdk,sa lw=kh foHkktu ls foHkkftr
gksrh gSA bl izdkj muds xq.klw=kksa dh la[;k esa fdlh izdkj dk ifjorZu ugha gksrkA ysfdu
ySafxd :i ls iztuu djus okys tho xSehV (;qXed) mRiUu djrs gSa tSls fd ujksa esa 'kqØk.kq
rFkk eknkvksa esa vaMk.kqA uj o eknk ;qXed (xSehV) ijLij layf;r gksdj ;qXeut (Zygote)

cukrs gSa tks ifjofèkZr gksdj u, tho dk :i ys ysrk gSA

 ;fn ;s ;qXed lw=kh foHkktu ds tfj;s cus gksrs rks vxyh ih<+h esa ;qXeut ls cuus okyh larfr
esa xq.klw=k dh la[;k nqxquh gks tkrhaA

 izR;sd ltho izk.kh dh dkf;d dksf'kdkvksa esa xq.klw=kksa dh la[;k fuf'pr gksrh gSA mnkgj.k
ds fy;s] I;kt dh dksf'kdkvksa esa 16 Øksekslkse gksrs gSa] vkyw esa 48] ?kksM+s esa 64] euq"; esa]
46; blfy, Øksekslkseksa dh la[;k dks fLFkj j[kus ds fy, tudksa dh (izkf.k;ksa esa vaMk'k;ksa
vkSj o`"k.kksa esa vkSj ikSèkksa esa ijkx dks'k osQ ijkx&tud dksf'kdkvksa rFkk vaMk'k; osQ Hkhrj
chtkaMksa esa esxkLiksj tud dksf'kdkvksa) tuu dksf'kdk,¡ ,d fof'k"V fdLe ds foHkktu }kjk
caVrh gSa ftls vèkZlw=kh foHkktu dgrs gSaA

fp=k 4.14 ,d ikni dksf'kdk esa vèkZlw=kh foHkktu ds ifj.kkeLo:i
dksf'kdk fHkfÙk dk fuekZ.k

roqZQ dksf'kdk
eè;ry

ubZ dksf'kdk
dh fufeZfr

fHkfRr

iw.kZ cuh gqbZ
dksf'kdkfHkfÙk larfr
dksf'kdkvksa dks
vyx djrh gqbZ
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vèkZ lw=kh foHkktu dSls gksrk gS\

vèkZlw=kh foHkktu dh [kkl ckr ;g gS fd blesa osaQnzd (fe;ksfll 1 vkSj 2) o dksf'kdknzO;
Øe'k% nks ckj foHkkftr gksrk gS tcfd xq.klw=k (Øksekslkse) ,d gh ckj caVrs gSaA vèkZlw=kh foHkktu
dh izkoLFkkvksas dk izokg vkjs[k uhps n'kkZ;k x;k gSA

– ehvksfll vkjaHk gksus ls igys dh varjkoLFkk (interphase) ekbVksfll vkjaHk gksus ls igys
dh varjkoLFkk ds leku gh gksrh gSA S izkoLFkk esa izR;sd xq.klw=k dk DNA nqxquk gksdj nks
DNA v.kq iznku djrk gS vkSj blfy, ,d xq.klw=k esa nks ØkseksfVM~l ik, tkrs gSaA tks ,dy
lsUVªksfe;j ij tqM+s jgrs gSaA

fevksfll

fevksfll I fevksfll II

iwokZoLFkk I

iwokZoLFkk II

e/;koLFkk I

e/;koLFkk II

i'pkoLFkk I

i'pkoLFkk II

vaR;koLFkk I

vaR;koLFkk II

ysIVksVhu tkbxksVhu iSdhVhu fMIyksVhu Mk;kdkbuSfll

– ehvksfll I  vkSj fevksfll II lrr izfozQ;k gSA bls osaQnzd foHkktu dh izfozQ;k osQ vè;;u
dh lqfoèkk osQ fy, gh bls nks mi&voLFkkvksa esa ck¡Vk x;k gSA

vèkZlw=kh foHkktu I

lw=kh foHkktu (ekbVksfll) dh Hkk¡fr ehvksfll esa Hkh pkj voLFkk,¡ gksrh gSA iwokZoLFkk] eè;koLFkk]
i'pkoLFkk rFkk vaR;koLFkk

iwokZoLFkk I

vèkZlw=kh foHkktu I dh iwokZoLFkk lw=kh foHkktu dh iwokZoLFkk
ls dgha vfèkd yach vofèk rd pyrh gSA

 ;g voLFkk fiQj vkSj vkxs fuEufyf[kr ik¡p
mivoLFkkvksa esa c¡Vh gksrh gSA

(i) ruqlw=k (ysIVksVhu) (Leptotene : Leptos = iryk]
ruq_ tene = lw=k) (fp=k 4-15 d)

 xq.klw=k la?kuu (DNA osQ oqaQMyu) o LFkwyu (xk<+k cuus) ds ifj.kke Lo:i fof'k"V
fcanqvksa ftls lsUVªksfe;j dgrs gSa ij yacs o irys lw=kksa] ftl ij dkiQh NksVs&NksVs chM+
gksrs gSa] ds :i esa Li"V fn[kkbZ nsrs gSaA

dsfUnzd dsUnzd f>Yyh

xq.klw=k

fp=k 4.15d ysIVksVhu
(ruqlw=k)
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fp=k 4.15?k fMIyksVhu

ØkseSfVM

lsUVªksfe;j

dkbTek

 izR;sd xq.klw=k vc nks ØkseSfVMksa dk cuk gksrk gS vkSj ;s nksuksa ØkseSfVM lsUVªksfe;j ds
tfj, ijLij tqM+s jgrs gSa ysfdu ;s vklkuh ls fn[kkb ugha nsrs]

osaQnzdh; f>Yyh vkSj osaQfnzd Li"V gksrs gSaA

(ii) (;qXelw=k) tkbxksVhu (xzhd Zygos = ;qXeu) (fp=k
4-15 [k)

 xq.klw=k oqaQMfyr gksdj NksVs vkSj vfèkd LFkwy gks
tkrs gSaaA

 leku vFkok letkr (homologous) Øksekslkse
,d Nksj ij ls ikl&ikl vkdj ijLij ;qXeu vkjaHk
dj nsrs gS aA bl ;qXeu dks lw=k;qXeu
(fluSfIllμsynapsis) dgrs gSaA

 letkr xq.klw=k dh izR;sd tksM+h dks ;qxyh xq.klw=k
(bivalent) dgrs gSaA

 osaQnzdh; f>Yyh vkSj osasQfUnzd Li"V gksrs gSaA

(iii) LFkwy iV~V iSdhVhu (Pachytene xzhd Paches =
eksVk) (fp=k 4-15x)

 vkSj vfèkd oqaQMyu ds dkj.k Øksekslkse y?kqrj vkSj
LFkwyrj gksrs tkrs gSa

 ;qfXer xq.klw=k uked bdkbZ ̂ ;qxyh* dgykrh gS tks
pkj ØkseSfVMksa dh cuh gksrh gS vr% bls prq"dh (VsVªk
osySUV) Hkh dgrs gSaA

 iSfdVhu voLFkk ds lekIr gksrs&gksrs thu fofue; (crossing over) gksuk izkjaHk gks tkrk
gS vFkkZr~ fotkrh; (flLVj) ØkseSfVMksa dk letkr tksM+k ds chp lHkh ØkseSfVMksa dk
VwVuk vkSj muosQ [kaMksa (thuisa) dk fofue; vkjaHk gks tkrk gSA

 varj fofue; o iqu;ksZtu fcanq X- vkÑfr dk fn[kkbZ nsrk gS] vkSj bls dkb,sTek (chiasma

(cgqopu chiasmata dkb,sTesVk) dgrs gSa] ;k thu fofue; fcanq (Point of crossing

over) dgrs gSa]

(iv) f}iV~V (fMIyksVhu) (Diplotene xzhd Diplous-
nqgjk)  (fp=k 4-15?k)

 xq.klw=k vkSj vfèkd oqaqQMfyr vkSj NksVk gksrk tkrk
gSA

 letkr xq.klw=k osQ lsUVªksfe;j i`Fkd gksuk izkjaHk dj
nsrs gSa]

xq.klw=k ;qxyh

lsUVªksfe;j

fp=k 4.15[k tkbxksVhu
(;qXelw=k)

fp=k 4.15x iSdhVhu

prq"d

ØkseSfVM
lsUVªksfe;j
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 xq.klw=kksa osQ ,d letkr ;qXe ds nks fotkrh; (flLVj) ØkseSfVM ,d ;k vfèkd fcanqvksa
ij tqM+s jgrs gSaA bu fcanqvksa dks dkb,sTesVk (Chiasmata) dgrs gSa]

 dkb,sTesVk ij gh letkr xq.klw=kksa ds chp ØksesfVMksa ds [kaMksa dk (thuksa dk) fofue;
gksrk gSA bl izfØ;k dks vkuqoaf'kd iqu;ksZtu (genetic recombination) dgrs gSaA

(v) ikjxfrozQe (Mk;kdkbuSfll) (Diakinesis; xzhd % dia = }kjk fofHkUu fn'kkvksa esa
kinesis = xfr) (fp=k 4-15 Ä)

 vfèkdre oaqQMyu osQ dkj.k ;qxyh y?kqre
vkSj  LFkwyre gks tkrk gSA

 ;qxyh xq.klw=k ds letkr xq.klw=k osQ
lsUVªksfe;j vkSj vletkr [kaM ,d&nwljs ls
nwj gVus yxrs gSa ;g fod"kZ.k osQ dkj.k
gksrk gSA

 ifj.kke Lo:i] ;qxyh fofoèk vko`Qfr tSls O, X ;k 8 tSls cu tkrs gSa vko`Qfr dk
cuuk izfr ;qxyh dkb,sTesVk dh la[;k ij fuHkZj djrk gSA

 dsUnzdh; f>Yyh o dsfUnzd yqIr gks tkrs gSa]

 rdqZ (Spindle formation) fuekZ.k  iw.kZ gks tkrk gSA

(vi) eè;koLFkk I (fp=k 4-15p)

 ;qxyh xq.klw=k vius vkidks eè;&ry ij
O;ofLFkr dj ysrs gSaa]

 letkr xq.klw=k] bl izdkj O;ofLFkr gksrs
gSa fd lHkh ekr` ;k tud xq.klw=k ,d gh
èkzqo ij ugha tqM+ ikrsA nwljs 'kCnksa esa oqQN
ekr` vkSj oqQN tud xq.k lw=k ,d nwljs ls
tqM+ tkrs gSaA

 rqdZ&rarq xq.klw=kksa ds lsUVªksfe;jksa ds lkFk tqM+ tkrs gSaA

 ;qxyh dk ,d lsUVªksfe;j ,d èkqzo ij tqM+ tkrk gS rks nwljk foijhr /qzo ij i`Fkd
roZqQ rarq ls tqM+ tkrk gSA

(vii) i'pkoLFkk I (fp=k 4-15N)

 rdqZ rarq NksVs gksus yxrs gSaA

 letkr xq.klw=kksa ds lsUVªksfe;j rdqZ&rarqvksa ds lkFk&lkFk foijhr èkzqoksa dh vksj f[kaprs
tkrs gSa (lsaVªksfe;j dk foHkktu ugha gksrk)A

èkqzo
eè;js[kk ij
;qxfy;k

fp=k 4.15p eè;koLFkk

fp=k 4.15Ä Mk;kdkbuSfll

dkbTek

letkr Øksekslkse
vyx gksrs gq,
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 bl izdkj tud dsUnzd ds xq.klw=kksa dk
vkèkk Hkkx ,d èkqzo ij i¡gqp tkrk gS vkSj
'ks"k vkèkk Hkkx foijhr èkzqo ij]

 xq.klw=kksa dk izR;sd leqPp;] tks fdlh ,d
èkzqo ij ig¡qprk gS] tud vkSj ekr` xq.klw=kksa
ds feys&tqys Hkkxksa (u;k thu la;kstu) dk
cuk gksrk gSA

fe;ksfll esa ekr` vkSj tud thuksa osQ fey
tkus dk ewy dkj.k ;g gh gSA

(viii) vaR;koLFkk (fp=k 4-15t)

 i`Fkd gq;s xq.klw=k uo fufeZr larfr osaQnzdksa esa fooqaQMfyr gksrs gSaA

 larfr osaQnzdksa esa lsUVªksfe;jksa dh la[;k tud dsUnzd dh rqyuk esa dh vkèkh gksrh gS
ysfdu pwafd izR;sd lsUVªksfe;j esa nks ozQkseSfVM gksrs
gSa vr% nksuksa èkzqoksa ij vaR;koLFkk 1 DNA dh ek=kk
leku gksrh gS vFkkZr~ 2n (tud osaQnzd dh rjg
f}xqf.kr tgk¡ S- izkoLFkk esa xq.klw=k f}xqf.kr gksrs
gSaA bl izdkj foHkktudkjh dksf'kdk esa DNA dh
ek=kk i'pkoLFkk I rd 4n Fkh)

 larfr dksf'kdkvksa esa DNA dh ek=kk i'pkoLFkk
-I dh rqyuk esa vkèkh jgrh gS] vFkkZr~ 2n gSA

 dsfUnzd fiQj ls fn[kkbZ nsrk gSA dsUnzdh; f>Yyh Hkh cu tkrh gSA

 larfr dsUnzdksa esa nwljk vèkZlw=kh foHkktu vkjaHk gks tkrk gSA

nwljs vèkZlw=kh foHkktu dh Hkh pkj voLFkk,¡ gS %

(i) iwokZoLFkk II (ii) eè;koLFkk II

(iii) i'pkoLFkk II (iv) vaR;koLFkk II

(i) iwokZoLFkk II (fp=k 4-15>)

 xq.klw=k NksVs gksdj fiQj ls fn[kkbZ nsus yxrs gSaA izR;sd xq.klw=k osQ nks ØkseSfVM ,dy
lsVªksfe;j ls tqM+ tkrs gSaA

 rdqZ&fuekZ.k vkjaHk gks tkrk gS]

 dsfUnzd vkSj dsUnzdh; f>Yyh fiQj ls yqIr gksus yxrh gSA

letkr Øksekslkse
/qzo

/qzo

fp=k 4.15N i'pkoLFkk

fp=k 4.15t vaR;koLFkk

larfr
dsUnzd
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(ii) eè;koLFkk II (fp=k 4-15×k)

 xq.klw=k vius vkidks eè; js[kk ij
O;okfLFkr dj ysrs gSa]

 rdqZ midj.k dk fuekZ.k dk;Z iwjk gks
tkrk gS

 izR;sd xq.klw=k dk lsUVªksfe;j nks
rdqZ&rarqvksa ds lkFk foijhr èkzqoksa ij
tqM+ tkrk gSA

(iii) i'pkoLFkk II (fp=k 4-15V)

 izR;sd xq.klw=k dk lsUVªksfe;j foHkkftr
gks tkrk gS] ftlls fd izR;sd ozQkseSfVM
dk viuk lsUVªksfe;j gksrk gS vksj
izR;sd ozQkseSfVM vc iw.kZ xq.klw=k cu
tkrk gSA

 pkj larfr osaQnzdksa esa ls izR;sd esa
xq.klw=k dh la[;k vkèkh (n) jgrh gSA
lkFk gh tud osQ osaQnzd (2n) dh
rqyuk esa DNA dh ek=kk Hkh vkèkh
jgrh gSA

 ØkseksfVMksa dks vius&vius lsUVªksfe;j
fey tkrs gSa os larfr xq.klw=k cu tkrs
gSa vkSj roZqQ&rarqvksa osQ ladqpu osQ
dkj.k foijhr èkqzoksa dh vksj xfr djus
yxrs gSaA

(iv) vaR;koLFkk II (fp=k 4-15B)

 èkqzoksa ij i¡gqpus ds ckn xq.klw=k vius
vkidks vxqf.kr larfr dsUnzd ds :i
esa O;okfLFkr dj ysrs gSaA

 dsfUnzd vkSj dsUnzdh; f>Yyh fiQj ls fn[kkbZ nsus yxrh gSA

lkbVksdkbusfll (dksf'kdk nzO; foHkktu)

 ;g nks mÙkjksÙkj voLFkkvksa eas gksrk gS igys rks vèkZlw=kh foHkktu-I ds ckn] vkSj nwljk vèkZlw=kh
foHkktu II ds ckn] vFkok dqN ekeyksa esa ;g dsoy vèkZ xq.klw=k-II ds ckn gh gksrk gSA

 bl izfØ;k ds ifj.kkeLi:i pkj vxqf.kr dksf'kdk,¡ cu tkrh gSA

lsUVksfe;j
e/; js[kk ij xq.klw=k

larfr xq.klw=k

Øksekslkse (xq.klw=k)

fp=k 4.15> iwokZoLFkk II

fp=k 4.15×k eè;koLFkk II

fp=k 4.15V i'pkoLFkk II

fp=k 4.15B vaR;koLFkk II
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vèkZlw=kh foHkktu dk egÙo

 ;g Lih'kht dh fofHkUu ihf<+;ksa esa ftuesa ds ySafxd tuu gksrk gS muesa xq.klw=kksa dh la[;k
fu;r cuk;s j[kus esa enn djrk gSA

 vèkZlw=kh foHkktu ;qXedksa (xSehVksa) ds fuekZ.k ;qXed tuu (xSehVkstSusfll&;qXedtuu
μGametogenesis) ds nkSjku gksrh gS vkSj blds nkSjku xSehVksa esa xq.klw=kksa dh la[;k f}xqf.kr
(2n) ls ?kVdj v.kqf.kr (n) jg tkrh gSA ;s vxqf.kr xSehV fu"kspu ds ckn layf;r gksdj f}xqf.kr
;qXeut dk fuekZ.k djrs gaSA f}xqf.kr ;qXeut ls gh lkekU; f}xqf.kr O;f"V curk gSA

 iwokZoLFkk esa y{k.kksa osQ u, la;ksx fuEu dkj.kksa ls LFkkfir gksrs gSaA

(i) ekr` vkSj tud xq.klw=kksa osQ fefJr gks tkus ls vkSj

(ii) iwokZoLFkk I osQ nkSjku thu fofue; osQ dkj.k

blds ifj.kkeLi:i larfr esa ek¡ cki nksuksa ds xq.kksa dk lekos'k u, thu iqu;ksZtu ds dkj.k
gksrk gSA

lw=kh foHkktu o vèkZlw=kh foHkktu dh rqyuk

lw=kh foHkktu vèkZ&lw=kh foHkktu

1- dksf'kdk dsoy ,d ckj foHkkftr 1- dksf'kdk foHkktu nks ckj gksrk gSA
gksrh gSA vèkZlw=kh foHkktu-I vkSj vèkZlw=kh foHkktu-II

2- dkf;d dksf'kdkvksa osQ lkFk&lkFk mu 2- fliZQ f}xqf.kr teZ dksf'kdkvksa es gksrk gSA
dksf'kdkvksa esa gksrk gS tks vxqf.kr] f}xqf.kr
;k cgqxqf.kr gks ldrs gSaA

3- iwokZoLFkk vYikofèk (dqN gh ?kaVs dh) 3- iwokZoLFkk I vis{kkÑr nh?kkZofèk o (vusd fnu
gksrh gSA pyus okyh) gksrh gSA

4- iwokZoLFkk ljy gksrh gS] 4- iwokZoLFkk tfVy gksrh gS ftlesa ik¡p mi&
voLFkk,¡ ysIVksVhu] tkbxksVhu] iSdhVhu] fMIyksVhu
vkSj Mkbdkbusfll gksrh gSA

5- fluSfIll ugha gksrkA 5- iwokZoLFkk I ds nkSjku letkr xq.klw=kksa
dk fluSfIll gksrk gSA

6- iwokZoLFkk ds nkSjku xq.klw=kksa ds nks ukWu&flLVj 6- nks letkr xq.klw=kksa ds xSj&flLVj ØkseksfVMksa ds
ØkseSfVMksa ds chp [kaMksa dk fofue; chp thu fofu;e ds nkSjku [kaMksa dk
ugha gksrkA fofue; gksrk gSA

7- izR;sd xq.klw=k nks ØksesfVMksa dk cuk 7- izR;sd ;qxyh esa pkj ØkseSfVM
gksrk gS tks ,d lsUVªksfe;j ds tfj;s vkSj nks lsUVªksfe;j gksrs gSaA
tqM+s jgrs gSaA

8- xq.klw=k iwokZoLFkk ds vkjaHk esa gh 8- iwokZoLFkk I esa xq.klw=k ,dy :i esa fn[kkbZ
f}xqf.kr gks tkrs gSaZA nsrs gSa gkyk¡fd varjkoLFkk I esa DNA dk

izfrÑfr;u igys gh gks pqdk gksrk gSA
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9- eè;koLFkk esa lHkh lsUVªksfe;j ,d gh ry 9- eè;koLFkk I esa lsUVªksfe;j nks ryksa esa vuqØfer
ij vk tkrs gSaA gksrs gSa tks fd ,d nwljs ds lekarj gksrs gSa

10- eè;koLFkk IysV f}xqf.kr xq.klw=kksa ls 10- eè;koLFkk IysV ;qfXer xq.klw=kksa dh cuh
cuh gksrh gSA gksrh gSA

11- lsUVªksfe;j foHkktu i'pkoLFkk esa gksrk gSA 11- lsUVªksfe;j i'pkoLFkk I esa foHkkftr ugha gksrh
lsUVªksfe;j i'pkoLFkk II esa gh foHkkftr
gksrs gSa

12- rdqZ&rarq vaR;koLFkk esa iwjh rkSj ij 12- rqdZ&rarq vaR;koLFkk I esa iwjh rkSj ls yqIr
yqIr gks tkrs gSa ugha gksrsA

13- dsfUnzd vaR;koLFkk esa iqu% fn[kkbZ 13- dsfUnzd vaR;koLFkk I esa ugha fn[kkbZ nsrhA
nsus yxrk gSaA

14- lw=kh foHkktu ds var esa xq.klw=kksa dh 14- xq.klw=kksa dh la[;k f}xqf.kr ls ?kVdj vxqf.kr
la[;k esa dksbZ ifjorZu ugha gksrkA jg tkrh gSA

15- larfr dksf'kdkvksa dh thuh lajpuk 15- larfr dksf'kdkvksa dh thuh lajpuk tud
iw.kZr;k tud dksf'kdkvksa dh thuh dksf'kdkvksa dh thuh lajpuk ls fHkUu gksrh gSA
lajpuk ds leku gksrh gSA larfr dksf'kdk ds xq.klw=kksa tUrq esa thu o ekr`

thu nksuksa gh gksrs gSA

16- ekbVksfll vis{kkÑr vYikofèkd gksrk gSA 16- ehvksfll vis{kkÑr nh?kkZofèkd gksrk gSA

17- ekbVksfll o`f¼ o VwV&iQwV dh ejEer 17- ehvksfll ls gh ySafxd tuu esa Øksekslkse&la[;k
rFkk okuLifrd vkSj vySafxd :i ls tuu fofHkUu ihf<+;ksa esa fu;r cuh jgrh vkSj lkFk gh
djus okys thoksa esas tuu dk vkèkkj gSA vkusokyh ihf<+;ksa esa vkuqoaf'kd fofoèkrk Hkh vk

tkrh gSA

dSfj;ksVkbi D;k gS\

xq.klw=k dsoy eè;koLFkk (Metaphase) esa gh fn[kkbZ nsrs gSaA rc mudh iQksVks [khaph tkrh gS vkSj
muds vkdkj ds vuqlkj mUgsa dkVdj tksM+s cuk fy, tkrs gSaA bl izdkj fdlh O;f"V osQ letkr
xq.klw=kksa dk foU;kl vkdkj osQ vuqlkj uhps dh dh vksj tkrs gq, vojksgh ozQe dks oSQfj;ksVkbi
dgk tkrk gSA (ns[ksa ekuo dSfj;kVkbi&ikB 21 esa)

ikBxr iz'u 4.10

1- vèkZlw=kh foHkktu-I dh mi voLFkkvksa ds uke crkb;s ftuesa fuEu ?kVuk,sa gksrh gSa %

(i) letkr xq.klw=kh dk ;qXeu gksrk gSA
..................................................................................................................

(ii) pqrq"d (Tetrad) curs gSa
..................................................................................................................

(iii) letkr xq.klw=k ,d nwljs ls nwj gVuk 'kq# djrs gSaA
..................................................................................................................
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2. iq"ih ikniksa esa fe;ksfll izfozQ;k osQ LFkyksa osQ uke crk,¡A

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

3- vèkZlw=kh foHkktu-I dh fuEufyf[kr voLFkkvksa dks muds lgh Øe esa fyf[k,¡ tkbxksVhu]
iSfdVhu] ysIVksVhu] eè;koLFkk I, Mk;dkbusfll] i'pkoLFkk I vaR;koLFkk I

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

4- og nks izeq[k ckrsa crkb;s ftuesa vèkZlw=kh foHkktu-I, vèkZlw=kh foHkktu&II ls fHkUu gksrk gS\

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

vkius D;k lh[kk

 ,d ltho dksf'kdk ,d thfor ikni ;k izkf.k 'kjhj dk vkRefuHkZj bdkbZ gksrh gSA

 egÙoiw.kZ dksf'kdkaxd ;s gSaμekbVksdkWfUMª;k] xkWYth dk; ,sUMksIykfTed jsfVdqye (varnzZO;h
tkyd) jkbckslkse] ijvkWDlhlkse] DyksjksIykLV] (gfjryod) osaQnzd (U;wfDy;l)

 rkjdosaQnz (lsfUVªvksy) jkbckslkse vkSj dsfUnzd dks NksM+dj vU; lHkh dksf'kdkaxd f>Yyh ls
f?kjs gksrs gSaA

 gkyk¡fd dsUnzd ds fcuk dksbZ dksf'kdk u rks thfor jg ldrh gS vkSj u gh o`f¼ vkSj tuu
dj ldrh gS] fiQj Hkh dksf'kdk nzO; osQ fcuk dsUnzd vius vki esa vizHkkoh gksrk gSA

 dqN dksf'kdkaxd tSls ekbVksdkWfUMª;k vkSj gfjryod (DyksjksIykLV) dsUnzd dh lgk;rk ds
fcuk viuh izfrÑfr Lo;a cukus esa l{ke gksrs gSa ;kfu vèkZLok;r dgs tkrs gSaA

 thfor dksf'kdk,¡ lw=kh foHkktu (ekbVksfVd) }kjk foHkkftr gksdj ubZ dksf'kdkvksa dk fuekZ.k
djrh gSaA

 'kjhj esa o`f¼] dksf'kdkvksa dh la[;k c<+us ds dkj.k gksrh gSA

 xq.klw=k leqPp; dh lrrrk dksf'kdk foHkktu ds dkj.k cuh jgrh gSA

 ,d dksf'kdk ds thou&pØ esa ;s 'kkfey gSaμvarjkoLFkk (G1 S o G2) rFkk M- izkoLFkk (lw=kh
foHkktu ;k vèkZlw=kh foHkktu)

 lw=kh foHkktu dkf;d dksf'kdkvksa esa ;k tuu dksf'kdkvksa esa gksrk gS ftlds ifj.kkeLo:i
xq.kkRed vkSj ek=kkRed nksuksa gh n`f"V ls lHkh izdkj leku larfr dksf'kdk,¡ fufeZr gksrh gSaA

 vèkZlw=kh foHkktu osQoy tuu dksf'kdkvksa esa gksrk gS vFkkZr~ o`"k.k rFkk vaMk'k; esa gksrkgSA
;g ,d U;wuudkjh foHkktu gS ftlesa xq.klw=kksa dh la[;k vkèkh jg tkrh gSA

 lw=kh foHkktu dk egÙo o`f¼ esa vkSj tuu esa gS tgk¡ tuu ls mRiUu gksus okys vfHkUu gSaA
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 vèkZlw=kh foHkktu dh lkFkZdrk ySafxd tuu esa gS tgk¡ ij vaMk.kq o 'kqØk.kq nksuksa esa vkèkh
la[;k esa xq.klw=k gksrs gSa vFkkZr~ izR;sd ekuo ;qXed (xSehV) esa 23 (ysfdu ekuo esa xq.klw=k
dh lkekU; la[;k 46 vFkok 23 tksM+h gksrh gS) vkSj fu"kspu ds i'pkr xq.klw=kksa dh la[;k
cjkcj gks tkrh gSA

 vèkZlw=kh foHkktu tud o ekr` y{k.kksa ds feyus&tqyus esa Hkh lgk;d gksrk gSA

ikBkar iz'u

1- bl oDrO; dh rdZlaxrrk crkb;s fd dksf'kdk&fHkfÙk e`r gksrs gq, Hkh dksf'kdk ds Hkhrj
gks jgs ltho izfozQ;kvksa ij izHkko Mkyrh gSA

2- dksf'kdk&fHkfÙk rFkk dksf'kdk&f>Yyh esa foHksn dhft,A

3- dksf'kdk&f>Yyh ds fudYlu vkSj flaxj ekWMy dk vkjs[k cukb;sA

4- dksf'kdk&f>Yyh dksf'kdk ds fy;s vfuok;Z D;ksa gksrh gS\

5- ekbVksdkWfUMª;k vkSj DyksjksIykLV dh bysDVkWu lw{en'khZ }kjk fn[kkbZ nsus okyh lajpuk dk vkjs[k
cuk,¡A

6- ekbVksdkWfUMª;k o gfjryod (DyksjksIykLV) ds izdk;ks± dh lwph rS;kj dhft;sA

7- viuh izfrÑfr Lo;a cuk ldus esa l{ke dksf'kdkaxdksa ds uke crkb;sA mUgsa Lo izfro`Qfrdkjh
dksf'kdkaxd D;ksa dgk tkrk gS\

8- ,aMksIykfTed jsfVdqye] jkbckslkse vkSj xkWYth dk;ksa ds izdk;ks± esa varj crkb;sA

9- vfèkdka'k dksf'kdkaxd f>Yyh ls f?kjs gksrs gSaA bl O;oLFkk dh D;k mi;ksfxrk gS\

10- rkjdosaQnz (lsfUVª;ksy) vkSj i{ekHk (flfy;k) d'kkfHkdk (ÝyStsyk) dh lajpuk vkSj dk;Z
esa varj crkb;sA

11- y;udk;ksa (ykblkslkse) dks ^^vkRe?kkrh FkSfy;k¡** D;ksa dgrs gSa\

12- dsUnzd ds D;k izdk;Z gSa\

13- fofHkUu dksf'kdkaxd dh lwph rS;kj dhft;sA muds dk;ks± ds ckjs esa ,d iafDr esa fyf[k;s
o muesa ik;s tkus okys Je&foHkktu dh O;k[;k djsaA

14- fuEu esa foHksn dhft;s

(i) vlhedsanzdh;k izko~Q osaQnzdh (izksdSfj;ksfVd) o llhedsanzdh ;k lqosaQnzdh (;wdSfj;ksfVd)
dksf'kdk

(ii) ikni dksf'kdk o izkf.k dksf'kdk

15- dksf'kdk dks izk.kh dh lajpkRed o izdk;kZRed bdkbZ D;ksa dgk tkrk gS\
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16- fuEu ds uke crk;s %

(i) og fLFkfr ftlesa ,d dksf'kdk esa lkekU; :i ls ;qfXer xq.klw=k gksrs gSaA

(ii) og fLFkfr ftlesa ,d dksf'kdk esa izR;sd xq.klw=k ds tksM+s dk dsoy ,d vo;o gksrk
gS

(iii) vèkZlw=kh foHkktu esa ekr` o tud xq.klw=kksa dk ;qXeu

(iv) vèkZlw=kh foHkktu dh iwokZoLFkk I esa letkr (ekr` o tud) xq.klw=kksa (Øksekslkseksa)
ds [kaMksa dk fofue;

(v) og fcanq ftlds }kjk ,d xq.klw=k rdqZ&rarq ls tqM+k jgrk gSA

(vi) dksf'kdk&foHkktu dk og izdkj ftlds dkj.k o`f¼ gksrh gSA

17- ,d iq"ih ikni esa o ySafxd tuu djus okys izk.kh esa vèkZlw=kh foHkktu dgk¡ ij gksrk gS\

18- iwokZoLFkk-I dh mi voLFkkvksa dh lwph cukb,A

19- vèkZlw=kh foHkktu dh D;k lkFkZdrk gS\

20- ,d dksf'kdk ds thou pØ dh fofHkUu voLFkkvksa dk ,d ;kstukc¼ js[kkfp=k rS;kj dhft,A

21- lw=kh foHkktu dh fofHkUu voLFkkvksa dk fpg~fur (yscy fd;k gqvk) js[kkafdr vkjs[k cukb,A

22- lw=kh foHkktu o vèkZlw=kh foHkktu ds eq[; varjksa dks lkj.khc¼ djsaA

23- vèkZlw=kh foHkktu dh iwokZoLFkk bruh nh?kkZofèkd o foLr`r D;ksa gksrh gS\

24- ikni dksf'kdkvksa esa dksf'kdknzO; foHkktu (lkbVksdkbusfll) o izkf.k dksf'kdkvksa ds dksf'kdk
nzO; foHkktu esa D;k varj gS\

ikBxr iz'uksa ds mÙkj

4-1 1- igys ls fo|eku dksf'kdk,¡

2- 'ykbMsu o 'okWu

3- gjfryod (DyksjksIykLV)@IykfLVM

4- izksdSfj;ksVμvuko`r dsUnzd] dksf'kdk f>Yyh ls f?kjh gqbZ dksbZ dksf'kdkaxd ugha]
;wdSfj;ksVμdksf'kdk f>Yyh ;qDr o lqLi"V dsUnzd ;qDr dksf'kdkaxd

4-2 1- folj.kμmPprj lkanz.k okys {ks=k ls fuEurj lkanz.k okys {ks=k dh vksj v.kqvksa dh xfr

ijklj.kμ,d vèkZikjxE; f>Yyh ds vkj&ikj ty ds v.kqvksa dk mPprj lkanz.k ls
fuEurj lkanz.k dh vksj xfr
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2- ÅtkZ O;; djds lkanz.k izo.krk dh fo#¼ vFkkZr~ de lkanzrk ds {ks=k ls mPprj lkanzrk
ds {ks=k dh vksj xeu

3- Bksl d.kksa dk varxz±g.k (iQSxkslkbVksfll dksf'kdk'ku ;k Hk{kdk.kq fozQ;k)

rjy caqndksa dk varxzZg.k (fiukslkbVksfll dksf'kdkik;u ;k fiukslkbVh fozQ;k)

4- (i) ?k (ii) d (iii) Ä

(iv) [k (v) x

5- (i) lqj{kk@vkÑfr

(ii) IykTeksMSLekVk }kjk dksf'kdkvksa ds chp lapkj dk;e j[kuk

4-3 1- dksf'kdk nzO; esa f>Yyh ifjlhfer vax

2- ATP

3- xzsuk

4- FkkbysdkWbM

5- D;ksafd ekbVksdk¡fMª;k esa ÅtkZ ATP ds :i esa mRiUu gksrh gS vkSj lax`fgr jgrh gSA

6- ekbVksdkWfUMª;k

7- (i) nksuksa vèkZLok;r gSa

(ii) nksuksa esa DNA o jkbckslkse fo|eku jgrs gSaA

8- ØkseksIykLV (o.kZyod)

9- DyksjksIykLV (gfjryod)

10- muesa viuh gh Hkk¡fr ds mRiknu ds fy;s viuk DNA gksrk gS ysfdu dksf'kdk ;k dksf'kdk
nzO; osQ ckgj mudk viuk Lora=k vfLrÙo ugha gksrk gSA

4.4 1- (a) xkWYth dk; (b) var%nzO;h tkyd (,UMksIykfTed jsfVdqye) (ER)

(c) eaMyod (vek;yksIykLV)

(d) ER (e) jkbckslkse

2- ikB ns[ksa

3- (i) vkarfjd <k¡pk (ii) dksf'kdh; inkFkZ dk ifjogu

4- dksf'kdk nzO;] ,sUMksIykfTed jsfVdqye (ER)] dsfUnzd gfjryod] ekbVksdkWfMª;k

5- (ER)

4-5 1- D;ksafd y;udk; (ykblkslkse) viuh gh dksf'kdk ds dksf'kdkaxdksa dk Hk{k.k djrs
gSaA
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2. os oT;Z (csdkj) inkFkZ dks ipkdj dksf'kdk dks LoPN j[kus esa enn djrs gSaA

3- olk mikip;

4-6 1- dsUnzd dksf'kdk ds lHkh dk;ks± dks fu;af=kr djrk gS D;ksafd blesa vkuqoaf'kd lwpuk
fo|eku gksrh gSA

2- (a) varjkoLFkk esa tc xq.klw=k foHkkftr ugha gks jgs gSa ;k Go-stage (ifjoèkZu osQ
nkSjku foHksnu voLFkk) rks xq.klw=k ,d tkyd ds :i esa fo|eku jgrs gSaA

(b) ;s vkuqoaf'kd lwpuk ds okgd gSa D;ksafd muesa thu fo|eku gksrs gSaA

3- RNA dk la'ys"k.k LFky

4-7 1 (i) ;g lkoZf=kd foyk;d gS vkSj lokZfèkd jklk;fud vfHkfØ;k,¡ tyh; ekè;e
esa gksrh gSA

(ii) ;g thonzO; dk ,d ?kVd gSA

2- Xywdksl

3- -NHCO-, ikWyhZisIVkbM caèk esa ,sehuksa vEyksa ds chp o izksVhuksa esa ik;k tkrk gSA

4- ATP

5- U;qDyhd vEyksa ds fuekZrk [kaM] izR;sd esa ,d isUVksl 'kdZjk] ukbVªkstuh csl o iQ+kWLiQ+sV
gksrk gSA

4-8 1 (i) varjkoLFkkμnks ozQfed dksf'kdk foHkktu ds chp dh voLFkk

(ii) la'ys"kh izkoLFkkμDNA dk la'ys"k.k gksrk gSA

(iii) foHkktd izkoLFkkμdkf;d dksf'kdkvksa esa lw=kh foHkktu ;k tuu dksf'kdkvksa esa
vèkZlw=kh foHkktu gksrk gSA

2- (i) izFke o`f¼ izkoLFkk (ii) la'ys"kh izkoLFkk

(iii) f}rh; o`f¼ izkoLFkk (iv) lw=kh foHkktu@vèkZlw=kh foHkktu izkoLFkk

4-9 1- varjkoLFkk dh S- vko`Qfr

2- ugha

3- (i) mRrj iwokZoLFkk (ii) mRrj vaR;koLFkk (iii) i'pkoLFkk (iv) eè;koLFkk

4-10 1- (i) ;qXe lw=k ;k ;qXe iV~V (tkbxksVhu) (iwokZoLFkk I)_ (ii) isfdVhu (LFkwyiV~V) (iii)
fMIyksVhu (f}iV~V)

2- ekbØksLiksj@ijkx ekr` dksf'kdk o esxkLiksj ekr` dksf'kdk

3- ruqlw=k (ysIVksVhu)] tkbxksVhu] (;qXelw=k) iSfdVhu] (LFkwyiVV~) fMIyksVhu (f}iV~V)]
Mk;kdkbusfll (ikjxfrozQe)] eè;koLFkk I, vaR;koLFkk I

4- xq.klw=kksa dh la[;k vkèkh jg tkuk] vèkZlw=kh foHkktu I esa vkuqoaf'kd inkFkZ dk fofue;
(vknku&iznku)


