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ekuo 'kjhj foKkuBY-102 NOTES

^^ vksme~ **

ekuo 'kjhj foKku
☞☞☞☞☞ ekuo 'kjhj ds izeq[k 11 laLFkku
☞☞☞☞☞ dksf'kdk@≈rd@vfLFk
☞☞☞☞☞ jDr ifjlapj.k ra=
☞☞☞☞☞ ‚n; dh jpuk o fÿ;k
☞☞☞☞☞ ikpu ra= dh jpuk o fÿ;k
☞☞☞☞☞ 'olu ra=& ckg~;@vkUrfjd
☞☞☞☞☞ o`Dd dh ljapuk o dk;Z
☞☞☞☞☞ efLr"d dh ljapuk o dk;Z
☞☞☞☞☞ es:jTtq dh ljapuk o dk;Z
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☞☞☞☞☞ ih;w"k xzfUFk
☞☞☞☞☞ ,fM™uy xzfUFk
☞☞☞☞☞ Fkk;jkbM ,oa iSjkFkk;jkbM xzfUFk;ka
☞☞☞☞☞ ;kSu xzfUFk;ka
☞☞☞☞☞ izfrj{kk ra=% yfldk]Iyhgk];d`r] Fkkbel xzfUFk] vfLFk eTtk
☞☞☞☞☞ izfrj{kk iz.kkyh ds dk;Z% lgt jksx izfrjks/kd {kerk

       vftZr jksx izfrjks/kd {kerk
☞☞☞☞☞ ,aVhckWMh@ ,.VhtUl

lq>ko ds fy, lEidZ djsaA

'kqHke cjokyk
eks- 9466613072

www.facebook.com/'kqHke cjokyk

shubhamjibarwala@gmail.com

fuekZ.kdÙkkZ

iratfy fpfdRlky; ,oa LVksj
cjokyk (fglkj)] gfj;k.kk

      REFERENCE BOOK :--BY-102, UTTRAKHAND OPEN UNIVERSITY



'k
qHk
e
 c

jo
ky

k

2
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ekuo 'kjhj
gekjk 'kjhj vusdksa dksf'kdkvksa ls feydj cuk gSA 'kjhj dh lcls NksVh bdkbZ ^dksf'kdk* gksrh gSA

dksf'kdk (cell) %& izR;sd dksf'kdk ,d rjy (tSyh) inkFkZ ls cuh gSA mls thonzO; dgrs gSA thonzO; ds chp

esa ,d dsUnzd gksrk gSA tks tuu vkfn fØ;kvksa ij fu;=a.k j[krk gSA dsUnzd esa Genes gksrs gSA ;s R.N.A.

vkSj D.N.A. ls feydj curh gSA ;s thUl iSr`d xq.kksa ds loagu dk dk;Z djrs gSA buds }kjk gh dksf'kdk

vius tSlh vU; dksf'kdk;sa mRiUu djrh gSA dksf'kdk,a dqN le; ckn u"V gks tkrh gSA rFkk fQj iqu% u;h

dksf'kdk dk fuekZ.k gksrk gSA dbZ dksf'kdk,a feydj mGrd dk fuekZ.k djrh gSA

mGrd (Tissue) % euq"; 'kjhj esa fHkUu&2 dk;ksZ dk lEiknu vyx&2 izdkj dh dksf'kdk,a djrh gSaA ,d gh

izdkj dh cgqr lh dksf'kdk,a feydj tks lajpuk cukrh gS og mÙkd dgykrk gSA cgqr ls mÙkd feydj

,d vax fo'ks"k dk fuekZ.k djrs gSA vkSj dbZ vax feydj ra= (System) dk fuekZ.k djrs gSA

dksf'kdk

   ↓
mGrd

  ↓
vax

  ↓
ra= (System)

'kjhj ds fofHkUu laLFkku %& gekjk 'kjhj 11 laLFkkuksa ls feydj cuk gSA tks 'kjhj dh fofHkUu

fØ;kvksa dks lEikfnr djrs gSA

1- KkusfUnz; laLFkku %& gekjs 'kjhj ds og vax ftuls gesa vius pkjksa vkSj ds ifjos'k dk Kku izkIr gksrk gSA

gekjs 'kjhj esa KkusfUnz;ksa dh la[;k 5 gSA vkWa[k] ukd] dku] ftg~ok rFkk RopkA

d) vkWa[k %& vkWa[k ds dk;Z lEiknu esa dkfuZ;k] mirkjk] iqryh rFkk jsfVuk egRoiw.kZ Hkwfedk fuHkkrs gSA ;g

ns[kus laca/kh laosnuk dh vuqHkwfr djkrh gSA

[k) dku %& dku dks rhu Hkkxksa esa ckaWVk x;k gSA ckg~;] e/;] vkarfjd dkuA ckg~; dku /ofu rjaxksa dks eè;

dku rd igqpkWark gS vkSj e/; dku ;g rajxksa dks vkarfjd dku rd igqWapkrk gSA

x) ukd %& xa/k dk Kku djkus okyh KkusfUnz; ukd esa ?kzk.k losnauk dk vglkl djkus okys dks'k gksrs gSA ;gh

dks'k xa/k ;qDr inkFkksZ esa fudyus okys lw{e ok"ie; d.kksa ls izHkkfor gksdj lacaf/kr laosnuk dks efLr"d

dsUnzksa ds ?kzk.k f'kjk rd igqWapkrs gSA ftlls gesa xa/k dk vglkl gksrk gSA

?k) thHk %& thHk gesa Lokn dk Kku djkrh gS tks Hkkstu ge xzg.k djrs gS os ykj esa feydj ftOgk ds Lokn

rarqvksa ds }kjk Lokn dks'kksa esa igqWaprk gSA ogh Lokn dks'k mRrstuk dks Lokn dfydkvksa rd igqWapkrs gSA

ftlds ifj.kkeLo:i efLr"d dh lgk;rk ls fofHkUu Loknksa dk vglkl djkrs gSA

M+) Ropk %& Li'kZ] rki] 'khr] ncko rFkk ihM+k dk Kku djkrh gSaA

2) vfLFk laLFkku vFkok dadky ra= %&
euq"; 'kjhj dk vk/kkj vfLFk ra= gSa ;g 'kjhj dks vkdkj iznku dj vkarfjd vaxksa dks lqj{kk iznku djrk

gSA ;g 'kjhj dks dk;Z djus rFkk pyus fQjus ;ksX; cukrk gSA

vfLFk ra= esa 206 gfMM~;ksa ls feydj cuk gSA muds LFkku fuEufyf[kr gSa&

diky esa 4 nk,a rjQ 4 ck,a rjQ
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dku esa 3 nk,a rjQ 3 ck,a rjQ

psgjs esa 7 nk,a rjQ 7 ck,a rjQ

xys esa 1 gM~Mh gksrh gSA

Nkrh ds fitjsa esa 1 gM~Mh gksrh gS tks

12 nk,a vkSj 12 ck,a gM~fM;ksa ls tqM+h gksrh gSA

dU/kksa esa 2 nk,a rjQ 2 ck,a]

gkFkksa esa 30 nk,a rjQ 30 ck,a rjQ]

jh<+ esa 13 nk,a rjQ 13 ck,a rjQ

dqYgksa esa 1 nk,a rjQ 1 ck,a rjQ

Vkxksa esa 30 nk,a rjQ 30 ck,a rjQA

;s gM~fM;ka vkil esa tqM+dj etcwr <+kWaps dk fuekZ.k djrh gSA vfLFk;ksa ds fodkl ds fy, dSfY'k;e]

QkLQksjl tSls [kfut yo.k rFkk foVkfeu ^lh* vkSj ^Mh* vko';d gksrs gSA 'kjhj dh lcls cM+h

gM~Mh ^Qhej* gSA ;g ta?kk esa gksrh gSA 'kjhj dh lcls NksVh gM~Mh ^LVsIl* gSA ;g dku esa gksrh gSA

3) ekalis'kh laLFkku ;k is'kh; laLFkku %& ekal rFkk ekalisf'k;ksa ds ylnkj lewg dks dgrs gSaA

eklisf'k;kWa ,d&,d ekallw= gksrh gS ;k ekal dk xqPNk gksrh gSA blesa ladqpu ,oa f'kfFkyu dk fo'ks"k xq.k

gksrk gSA ladqpu ds f'kfFkyu xq.k ds dkj.k gh ge vius gkFk dks flj o vU; 'kkjhfjd vaxksa dks fofHkUu

fn'kkvksa esa ljyrkiwoZd ?kqek ldrs gSA euq"; 'kjhj esa NksVh&cM+h yxHkx dqy 519 ekalisf'k;ka ikbZ tkrh

gSA ekalisf'k;ka nks izdkj dh gksrh gSA

d) ,sfPNd is'kh (Voluntary) %& ftu ekalisf'k;ksa ij ge viuh bPNkuqlkj ifjorZu dj ldrs gSA tks

euq"; dh bPNkuqlkj dk;Z djrh gSA os ,fPNd is'kh dgykrh gSA

[k) vuSfPNd is'kh (Non Voluntary) %& tks ekalisf'k;ka euq"; dh bPNkuqlkj dk;Z ugha djrh gSA os

vuSfPNd is'kh dgykrh gS tSls ân;] 'olu laLFkku vkfnA

4) ikpu laLFkku %& ikpu laLFkku ds varxZr eq[k] vUu ufydk] vXU;k';] iDok';] Dykse xzfUFk]

fiRrk'k;] ;d`r] NksVh vkWar] cM+h vkWar vkrs gSA ikpu ra= fofHkUu [kk| inkFkksZ dk ikpu dj 'kjhj

ds fy, mi;ksxh cukrk gSA

tc ge Hkkstu djrs gSA rks lcls igys eq[k esa mifLFkr ykj Hkkstu esa feyrh gSA tks ikpu esa

lgk;rk djrh gSA vkgkj lcls igys vkek'; esa vkrk gSA rc vkek'; dh nhokjksa esa ekStwn gkbMªksDykfjd

vEy feydj Hkkstu esa feyrk gSA rRi'pkr 3&5 ?kaVs esa mls iDok'k; esa Hkst fn;k tkrk gSA ;gkWa

fiRrk'; ls fiRr jl vkdkj feyrk gSA blds ckn Hkkstu NksVh vkar esa tkrk gSA tgkWa lHkh iks"kd rRoksa

dk vo'kks"k.k gksrk gSA mlds ckn vkgkj cM+h vkar esa tkrk gSA tgkWa ikuh o yo.k dk vo'kks"k.k gksrk

gSA cpk gqvk inkFkZ ey ds :i esa mRlthZ vaxksa }kjk ckgj fudkyk tkrk gSA euq"; 'kjhj dks Hkkstu ls

'kdZjk] izksVhu] olk] foVkfeUl vkfn izkIr gksrs gSA Hkkstu ds ikpu esas 14&18 ?kaVs dk le; yx tkrk

gSA

5) 'olu laLFkku %& 'olu laLFkku ds vUrxZr 'olu laca/kh ;U=] ukd] Loj;a=] 'olu ufydk o

QsQM+s vkrs gSA bl laLFkku dk eq[; dk;Z nwf"kr jDr dks 'kq¼ djuk gSA bl fØ;k esa ckgjh okrkoj.k ls

'kq¼ izk.k ok;q dks xzg.k fd;k tkrk gSA rFkk 'kjhj ds fofHkUu Hkkxksa esa mRiUUk Co
2
 v'kqf¼;ksa dks 'kjhj

ls ckgj fudkyk tkrk gSA
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6) ew=okgd ,oa eyR;kx laLFkku ;k mRltZu ra= %& mRltZu ra= ds vUrZxr Ropk] o`Dd] QsQM+sa] ew=k';]

eyk'; bR;kfn vkrs gSA tks 'kjhj esa vof'k"V inkFkZ o fotkrh; rRoksa dks 'kjhj ls ckgj fudkyus dk dk;Z

djrs gSA mRltZu ra= dk eq[; dk;Z 'kjhj esa iM+s nwf"kr inkFkksZ dks 'kjhj ls ckgj fudkyuk gSA

7) jDr ifjogu ra= (Circulatary System) %& jDr ifjogu ra= izeq[k :i ls ân~; vkSj jDr

ufydkvksa ls feydj cuk gSA jDr ofgdk,a leLr 'kjhj esa QSyh gksrh gSA jDr ofgdk,a jDr lapj.k dk

dk;Z djrh gSA ân; jDr lpaj.k dh fØ;k dk lcls izeq[k vax gSA ;g uk'kikrh ds vkdkj dk gksrk gSA

ân; dks 'kjhj dk ̂ ifEiax LVs'ku* dgk tkrk gSA D;ksafd ân; dh ekalisf'k;ksa ds }kjk gh jDr dk ifjlapj.k

gksrk  gSA euq"; dk ân; nks Hkkxksa (ck;s rFkk nk;sa dks"Bksa) esa caVk gksrk gSA ;s nksuksa Hkkx (mGijh o fupys) nks

fgLlksa esa caVh gksrh gSA bu nksuksa fgLlksa ds chp dikV gksrs gS] tks ,d gh vkSj [kqyrs gSA buls jDr mGij

ds izdks"B ls vk rks ldrk gS] ysfdu okfil ugha tk ldrkA mGij ds nk,a ck,a izdks"B xzkgd dks"B dgykrs

gS o uhps ds nk,a&ck,a dks"B {ksid dks"B dgykrs gSaA nk,a xzkgd dks"B esa lcls igys v'kq¼ jDr egk/keuh

}kjk vkrk gSA ;gka ls jDr nk,a {ksid dks"B esa tkrk gSA nk,a {ksid dks"B ls v'kq¼ jDr Qq¶Qql /keuh

}kjk QsQM+ksa esa 'kq¼ gksus ds fy, tkrk gSA

QsQM+ksa ls 'kq¼ jDr ck,a xzkgd dks"B esa vkrk gSA ;gka ls ck,a {ksid dks"B esa tkrk gSA rFkk ck,a

{ksid dks"B ls egkf'kjk }kjk leLr 'kjhj esa lapkfjr gks tkrk gSA bl rjg euq"; 'kjhj esa jDr ifjlapj.k

dh fØ;k pyrh gSA

8) varL=koh ra= %& bl ra= ds vUrZxr varL=koha xzfUFk;kWa vkrh gSA tks gkjeksUl dk L=ko gekjs jDr esa djrh

gSA ftllsa gkjeksUl lHkh vaxksa rd igqWap tkrs gSA

ih;w"k xzfUFk %& ;g efLr"d ds fupys Hkkx ds vxzHkkx esa fLFkr gksrh gSA bl xzfUFk }kjk dbZ gkeksZUl fudy

dj jDr ls feyrs gSA

d) Fkk;jkbM+ mÙkstd gkeksZUl (T.S.N.) %& ;g gkeksZu Fkk;jkbM+ ds dk;ksZ tSls vk;ksM+hu dks Fkk;jkbM+ gkeksUl

esa cnyus esa lg;ksx djrk gSA

[k) ,MªhuksdkVhZdksVªkfQd gkeksZu (A.C.T.A.) %& ,Mªhuy xzfUFk;ksa ds fodkl o mlls fudyus okys gkeksZu ij

fu;a=.k djrk gSA

x) o`f¼ gkeksZu (Growth Harmone) %& ;g gkbV c<+kus esa enn djrk gSA bldh deh ij gkbV de jg

tkrh gSA

9) yfldk ra= %& yfldk ra= ds fuekZ.k esa yfldk nzo] yfldk dksf'kdk,a ,oa yfldk xzfUFk;kWa lgk;d gksrh

gSA yfldk nzo NksVh&2 jDr ufydkvksa ls Nu dj vk;k gksrk gSA yfldk dksf'kdk;sa mGrdksa ds chp esa

ckjhd ufydkvksa ds :i esa QSyh gksrh gSA ;s mGrdksa ls nzo dks ,df=r dj yfldk ofgdkvksa esa Hkstrh gSA

yfldk xk<+s ;k fyEQuksM~l] NksVh o cM+h nksuksa vkdkj dh gks ldrh gSA yfldk okfgdk,a buesa fyEQ ykrh

gSA bu xkBksa esa 'osr jDr df.kdk,a vkrh gSA jDr ds fy;s 'osr jDr df.kdkvksa dk fuekZ.k Hkh fyEQ xkBksa

esa gksrk gSA ;s 'kjhj dh lqj{kk ds fy, izfrfi.M+ksa dk fuekZ.k djrs gSA

10) raf=dk ra= %& raf=dk ra= 'kjhj dk ,d egRoiw.kZ ra= gSA ;g laLFkku 'kjhj ds lHkh laLFkkuksa ij fu;a=.k

djrk gSA vkSj mudksa fu;fer Hkh djrk gSA blesa efLr"d] es:n.M+ esa fLFkr lq"kqEuk ;k es:jTtq ,oa buls

fudyus okyh raf=dk;s vkrh gSA

1- efLr"d ds nks izeq[k Hkkx gksrs gSA

( d ) y?kq efLr"d ([ k ) o`gn~ efLr"d
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d) y?kq efLr"d 'kjhj dh fofHkUu isf'k;ksa dh xfr ij fu;a=.k j[krk gSA 'kjhj dh xfr] pyuk&fQjuk vkfn

dk;ksZ dk fu;eu muds }kjk gksrk gSA

[k) o`gn~ efLr"d ihM+k] m".krk] 'khryrk] Li'kZ vkfn dk Kku djokrk gSA bldk nk;ka Hkkx 'kjhj ds ck,a Hkkx

ij fu;=a.k djrk gSA

2) Fkk;jkWbM xzfUFk %& ;g xzfUFk xnZu ds lkeus uhps dh vkSj fLFkr gksrh gSA Fkkb;kW;M+ xzfUFk ^Fkk;jkWfDlu*

uked gkeksZu dk L=ko djrh gSA rFkk mGrdksa dh p;kip; fØ;kvksa dk fu;eu djrh gSA Fkk;jkWfDlu ds

de L=ko ls vaxksa esa fod`fr rFkk vf/kd L=ko ls ^gk;ij Fkk;jksfM+Te* uked jksx gks tkrk gSA

3) iSjkFkk;jk¡bM+ xzfUFk (Parathyoid Gland) %& ;g xzfUFk Fkk;jkWbM+ xzfUFk ds ikl mlls yxh gqbZ gksrh

gSA ;g xzfUFk eVj ds nkus ds vkdkj dh gksrh gS] rFkk budh la[;k 4 gksrh gS] buls fudyus okyk gkeksZu

iSjkFkkjeksu 'kjhj esa dSfY'k;e rFkk QkLQksjl dk forj.k rFkk p;kip;h fØ;kvksa dk fu;eu djrk gSA

bl gkeksZu dh vf/kdrk ls gM~fM+;kWa detksj rFkk xqnksZ esa iFkjh cuus yxrh gSA bldh deh ls dSfY'k;e

dh deh gks tkrh gSA

4) ,M+jhuy xzfUFk;kWa (Adrinal Gland) %& ;s xzfUFk;kWa nksuksa xqnksZ ds mGij fLFkr gksrh gSA ,Mªhuy ls nks

gkeksZu ,Mªuyhu vkSj ukj,Mªsuyhu fudyrs gSA

5) Fkkbel xzfUFk %& ;s xzfUFk QsQM+ksa ds e/; gksrh gSA ;g cPpksa esa nks o"kksZ rd c<+rh gSA mlds i'pkr~ fldqM+

dj NksVh gks tkrh gSA

6) ihfu;y xzfUFk (Pineal Gland) %& ;s xzfUFk yky jax dh xqByh ds vkdkj dh gksrh gSA tks efLr"d ds

i'p Hkkx esa fLFkr gksrh gSA vkSj ck;ka Hkkx 'kjhj ds nk,a Hkkx ij fu;a=.k djrk gSA efLr"d cqf¼] foosd]

fopkj] vuqHko bR;kfn dk dsUnz gSA bfUnz;ksa dk cks/k tSls %& Jo.k] n`f"V] xa/k] Li'kZ] Lokn vkfn fofHkUu

ukfM+;ksa ds ek/;e ls efLr"d djokrk gSA

ukfM+;ksa ds dk;Z fo|qr rkjksa ds leku lans'kksa dk vknku&iznku djrh gSA ;s raf=dk,a ;k ukfM+;kWa

leLr 'kjhj esa QSyh gksrh gSA buesa ls dqN lh/ks efLr"d ls fudyrh gSA ftUgsa efLr"dh; dikfyd

raf=dk,a dgrs gSA budh la[;k 12 gksrh gSA es#jTtq ls 31 tksM+s fudyrh gSA gekjs lEiw.kZ 'kjhj dk lapkyu

bUgha ukfM+;ksa }kjk gksrk gSA

11) iztuu ra= %& ;g laLFkku iztuu vFkok lUrkuksRifRr ds fy, leLr izkf.k;ksa esa vko';d gSA L=h o iq:"kksa

esa vyx&vyx rjg ds iztuu vax gksrs gSA fL=;ksa ds tuu vax] fM+Ec xzfUFk;kWa] fM+Ec okfgfu;kWa o xHkkZ';

gS] ;s vax Js.kh xqgk ds vUnj fLFkr gksrs gSA

fM+Xc xzfUFk fM+Ec ;k v.Ms dk fuekZ.k rFkk o`"k.k 'kqØk.kqvksa dk fuekZ.k djrs gSA tc fM+Xc o

'kqØk.kq feyrs gSA rc Hkwz.k dh jpuk gksrh gSA fMXc o 'kqØk.kq ds vk/ks&vk/ks Øksekslkse (23) gksrs gSA fM+Xc

vkSj 'kqØk.kq tc feyrs gS] ØksekslksEl iwjs (46) gks tkrs gSA
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dksf'kdk jpuk ,oa fØ;k

ekuo 'kjhj ds vk/kkjHkwr vOOk; dks dksf'kdk dgrs gSA ekuo 'kjhj dksf'kdkvksa dk lewg ek= gSA gj

dksf'kdk vius vki esa ,d Lora= bZdkbZ gSA ijUrq 'kjhj esa ;g vyx&2 dk;Z djrh gSA ;g lw{en'kZd ;a=

(Microscope) }kjk gh ns[kh tk ldrh gSA ekuo thou dk izkjEHk ,d dksf'kdk ls gksrk gSA ekrk ds xHkZ

esa ;g dksf'kdk fodflr ,oa foHkkftr gksrh gSA vkSj iw.kZ 'kjhj fodkl bUgha ds fodkl dk urhtk gSA ekuo

'kjhj esa yxHkx 200 izdkj dh dksf'kdk gSA gj dksf'kdk ,d dksf'kdk fHkfRr ls <+dh gksrh gSA dksf'kdk dk

vkdkj 15&500 ,e-,e- gksrk gSA vkSj ,d O;Ld dk 'kjhj yxHkx 100 fVªfy;e dksf'kdkvksa dk lewg gSA

dksf'kdk fHkRrh (Plasma Menbrane) %& dksf'kdk dks olk] izksVhu ,oa dkcksZgkbMªsM+ ls cuh gqbZ ypdnkj

f>Yyh ?ksjs jgrh gS] ftls dksf'kdk fHkRrh dgrs gSA bl fHkRrh ls dsoy dksf'kdk ds fy, vko';d inkFkZ

gh izos'k ik ldrs gSA

tho nzO; (Cytoplasm) %& dksf'kdk fHkRrh ,oa ukfHkd ds chp ds nzO; dks tho nzO; dgrs gSA dksf'kdk dk 55ø

fgLlk blh rjy ls Hkjk gksrk gSA tho nzo og rjy gS ftlesa dksf'kdkax (Organells) Mwcs jgrs gSA

dksf'kdkax (Organelles) %& dksf'kdk ds fØ;kRed vax gSA ;g vusd izdkj ds gSA buds dk;Z Hkh vyx&2 gSA

d) lsUVªkslkse (Centrosome) %& dksf'kdk foHkktu ds le; egRoiw.kZ dk;Z djrs gSA

[k) jkbckslkse %& jkbckslkse izksVhu ls curs gSA budk dk;Z dksf'kdk ds fy, vko';d izksVhu cukuk gSA

x) ekbVªksdkWfUMª;k %& bls dksf'kdk dk fo/kqrxzg Hkh dgrs gSA ;s vkDlhdj.k izfØ;k esa ATP curs gSA tgkWa ij

Hkh dksf'kdk dks mGtkZ dh vko';drk gksrh gSA ogkWa ij dksf'kdk bUgha ATP dks rksM+dj mGtkZ izkIr dj ysrh

gSA

?k) ykblkslkse (Lysosomes) %& bu df.kdkvksa dk dk;Z ̂ vUrjdksf'kdk ikpu* dk gSA buesa 40 vyx&vyx

izdkj ds L=ko ik;s tkrs gSA ;g dksf'kdk vkgkj nzo esa ikpd L=ko djds vkgkj d.kksa dks ipk nsrs gS vkSj
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mUgsa Xywdkst] vehuksa ,flM+ vkfn esa rksM+ nsrs gSA rHkh ;g ikfpr va'k budh f>Yyh }kjk vo'kksf"kr dj

dksf'kdk nzo esa NksM+ fn;k tkrk gSA ;g [kjkc ;k iqjkus gks pqds dksf'kdk va'k dks u"V djrs gS ftls vksVksQseh

dgk tkrk gSA

ukfHkd (Nuclus) %& ;g dksf'kdk ds chp esa fLFkr jgrk gS vkSj dksf'kdk ds leLr dk;ksZ dks fu;af=r djrk gSA

blds vUnj tho dk Mh-,u-,- Økekstkse (Chromosomes) ds :i esa mifLFkr jgrk gSA gj O;fDr

dk viuk vyx Mh-,u-,- gksrk gS tks mls ekrk&firk ls izkIr gksrk gSA dksf'kdk vFkok 'kjhj ds dk;Z xfr]

e`R;q vkfn lHkh bu ukfHkd esa ekStwn Mh-,u-,u- }kjk fu;af=r fØ;k;sa gSA ukfHkd ds vUnj Hkh tho nzo Hkjk

gksrk gSA bls (Nucleolus) dgrs gSA

mGrd

leku Lo:i ,oa leku dk;Z okyh dksf'kdkvksa ds lewg dks mGrd dgrs gSA
mGrd ds izdkj fuEufyf[kr gSA

1) raf=dk ra= mGrd %& bu mGrdksa }kjk 'kjhj ds rfU=dk rU= dk fuekZ.k gksrk gsA efLr"d (Brain)

rfU=dk ukM+h (Nerves)] lq"kqEuk (Spinal card) blls fufeZr gksrs gSA ;g mGrd U;wjkWu (Neuron)

uked dksf'kdk ls curs gSA budk dk;Z laosnukvksa dks xzg.k djuk vkSj 'kjhj dh ekalisf'k;ksa] vaxksa] L=koh

xzfUFk;ksa dks izsfjr djuk gSA

2) ekalis'kh ra= mGrd %& lEiw.kZ 'kjhj esa QSyh vkSj 'kjhj ds vf/kdka'k Hkkx dk fuekZ.k ;g djrh gSA ;gh

'kjhj dks xfr iznku djrh gSA ;g ckg~; vaxksa ds lkFk&2 ulksa] ân;] ikpu ra=] 'okl ufydk vkfn

esa Hkh eklis'kh raf=; mGrd gksrh gSA budk dk;Z 'kjhj dks vkSj 'kjhjkaxksa dks xfr iznku djuk gSA 'kjhj

esa mG"ek mRifRr dk dk;Z Hkh ;gh djrh gSA

3) vfLFk ra= mGrd %& vfLFk;kWa (Bones)] laf/k (Joints)] mifLFk (Cartilag) feydj vfLFk ra= dh

jpuk djrs gSA budk dk;Z 'kjhj ds dksey vaxksa dh j{kk djuk vkSj 'kjhj dks ,d fLFkj Lo:i iznku

djuk gSA vfLFk dh dksf'kdk dks vkfLV;klkbV (Osteouste) dgrs gSA

4) midyk ra= mGrd %& ;g mGrd 'kjhj ds vkSj izR;sd vax ds ckg; vkSj Hkhrjh Hkkx dks <+ds jgrh gSA

budk dk;Z lqj{kk dk gSA ;gh L=koh xzfUFk;ksa dk Hkh fuekZ.k djrh gSA

5) la;kstd mGrd %& ;g 'kjhj esa lcls T;knk ek=k esa ik;s tkus okyk mGrd gSA ;g vU; mGrdksa dks vkil

esa tksM+dj j[kus] fLFkjrk iznku djus] [kkyh LFkkuksa dks Hkjuk] vkarfjd vaxksa dh lqj{kk ,oa jDr vkfn

}kjk vU; mGrdksa ds iks"k.k dk dk;Z Hkh djrh gSA

6) L=koh xzfUFk mGrd %& L=koh xzfUFk ml dksf'kdk ;k dksf'kdk lewg dks dgrs gS tks 'kjhj ds fy, vko';d

fØ;kvksa lEiknu ds fy, t:jh rRoksa dk L=ko djrh gSA ;g L=ko ufydkvksa }kjk jDr esa NksM+k tkrk gSA

'kjhj esa nks izdkj dh L=koh xzfUFk;kWa ikbZ tkrh gSA

(d) cfgL=koh xzfUFk ([k) vUrL=koh xzfUFk

7) :f/kjh; mGrd (Blood) %& ;g ,d rjy la;ksth mGrd gSA ;g dksf'kdk nzo ,oa izksVhu] feujy vkfn
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ls cuk gSA bl nzo Hkkx dks Iyktek dgrs gSA blesa 'kjhj ds fy, vko';d iks"kd rRo ?kqys jgrs gSA blesa

rhu izdkj dh dksf'kdk ikbZ tkrh gSA

( d ) yky jDr d.k (Red Blood Cells)

([ k ) 'osr jDr d.k (White Blood Cells)

(x) IysVysV~l (Platelets)

;g 'kjhj esa ifjHkze.k djrk jgrk gS vkSj 'kjhj dh thok.kq ls j{kk] iks"k.k] mGrd] ey dk xqnksZ vkfn

ds }kjk fu"dklu dk dk;Z djrk gSA

jDr ifjlapj.k ra=

'kjhj ds Hkhrj tks ,d yky jax dk nzo inkFkZ Hkjk gqvk gS] mlh dks jDr dgrs gSA jDr

dk ,d uke :fèkj Hkh gSA :f/kj dks thou dk jl dgk tk ldrk gSA tc jDr 'kjhj esa lpaj.k djrk

jgrk gSA rHkh rd izk.kh thfor jgrk gSA ;g ,d rjy la;ksxh mGrd gksrk gSA euq"; 'kjhj esa jDr dh ek=k

5&6 yhVj gksrh gSA 'kjhj ds Hkkj dk 20okWa Hkkx jDr gksrk gSA jDr ifjlapj.k ra= esa eq[; :i ls ân;]

QsQM+s] èkeuh o f'kjk egRoiw.kZ Hkwfedk fuHkkrh gSA

jDr ds vo;o %& jDr dk PH 7-3 ls 7-5 gksrk gSA jDr dk vkisf{kd xq:Ro 1-065 gksrk gSA euq"; 'kjhj

ds Hkhrj bldk rkieku 100 fMxzh Qk-gk- jgrk gSA ijUrq jksx dh gkyr esa bldk rkieku de vFkok

vf/kd Hkh gks ldrk gSA jDr dk Lokn ^uedhu* lk gksrk gSA bldk dqN va'k rjy o dqN xk<+k gksrk gSA

(d) IykTek (Plasma) ([k) jDr df.kdk;s (Blood Corpuscles)

d) IykTek %& ;g jDr dk rjy va'k gSA bls ^jDr&okfj* Hkh dgrs gSA ;g gYds ihys jax dh {kkjh; oLrq

gSA bldk vkisf{kd ?kuRo 1-026 ls 1-029 rd gksrk gSA jDr IykTek esa 90ø ikuh gksrk gSA ;g jDr

df.kdkvksa dks cgkdj b/kj&v/kj ys tkus dk dk;Z djrk gSA rFkk mUgsa u"V gksus ls cpkrk gSA fdlh

laØked jksx ds mRiUu gksus ij jDr esa budh la[;k Lor% gh c<+ tkrh gSA bldk ^Qkbczksuksftu* jDr

L=ko ds le; jDr dks tekus dk dk;Z djrk gS] ftlds dkj.k mldk cguk :d tkrk gSA

i) IykTek izksVhu %& IykTek izksVhu dh ek=k yxHkx 300 ls 350 xzke gksrh gS o fofHkUu izdkj ds izksVhu gksrs

gS tSls %& ,Ycwfeu] XyksC;wjfeu] izksFkzkfEcu] ikbfczukstu vkfnA

ii) mRlthZ inkFkZ %& dksf'kdkvksa ls fudkys x, mRlthZ inkFkZ veksfu;k o ;d`r dksf'kdkvksa ls ;wfj;k] ;wfjd

vEy] fØVhuhu vkfn ftls jDr ls fdM+uh xzg.k djrh gS rFkk budk fu"dk"u gksrk gSA

2) jDr&df.kdk,Wa %& ;s rhu izdkj dh gksrh gSA

(i) yky jDr d.k (ii) 'osr jDr d.k

(iii) IysVysV~l

i) yky jDr d.k %& yky jDr d.kksa dks (Erythrocytes) dgk tkrk gSA :f/kj esa 99ø RBC gksrs gSA

;s vkdkj esa xksy] e/; esa eksVs vkSj pkjksa fdukjksa ij irys gksrs gSA budk O;kl 1@3000 bap gksrk gSA budk

O;kl vkoj.k jaxghu gksrk gSA

blds Hkhrj ,d rjy nzo Hkjk gksrk gS ftls ^gheksXyksfcu* dgrs gSA ghe (Heam) vFkkZr yksgk

rFkk Xyksfcu (Globin) vFkkZr~ ,d izdkj dk izksVhu bu nksuksa ls feydj ^gheksXyksfcu* 'kCn cuk gSA

^gheksXyksfcu* dh mifLFkfr ds dkj.k gh bu jDr d.kksa dk jax yky izrhr gksrk gSA
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gheksXyksfcu dh lgk;rk ls ;s jDr QsQM+ksa ls vkDlhtu (Oxygen) vFkkZr~ izk.k ok;q izkIr djds

mls 'kq¼ jDr ds :i esa lEiw.kZ 'kjhj esa forfjr djrs jgrs gSA ftlds dkj.k 'kjhj dks dk;Z djus dh 'kfDr

izkIr gksrh gSA

ii) 'osr jDr d.k %& 'osr jDr v.kqvksa dks (Leucocytes) Hkh dgrs gSA ;s jDr d.k izksVksIykte }kjk okgd

fufeZr gSA budk dksbZ fu'fpr vkdkj ugha gksrk gSA vko';drkuqlkj buds vkdj esa ifjorZu Hkh gksrk jgrk

gSA budk jax lQsn gksrk gSA yky jDr d.kksa dh rqyuk esa budk vuqikr izk;% 1%500 dk gksrk gSA ,d LoLFk

euq"; ds jDr dh 1 cwan esa budh la[;k 5000ls 8000 rd ikbZ tkrh gSA budk fuekZ.k vfLFk eTtk (Bone

Marrow)] yfldk xzafFk;kWa (Lymph Gland) rFkk Iyhgk (Spleen) vkfn vaxksa esa gksrk gSA bUgsa

lw{en'khZ dh lgk;rk ls ns[kk tk ldrk gSA fnu esa dbZ ckj budh la[;k esa ?kV&c<+ gksrh jgrh gSA budk

vkdkj Hkh FkksM+h&2 nsj esa cnyrk jgrk gSA

bu 'osr d.kksa dk dk;Z 'kjhj dh j{kk djuk gSA ckgjh okrkoj.k ls 'kjhj esa izfo"V gksus okys fodkjksa

rFkk fodkjh&thok.kqvksa ds vkØe.k ds fo:¼ ;s j{kkRed <+ax ls ;q¼ djrs gSA rFkk muds pkjksa vkSj ?ksjk

Mkydj] mUgsa u"V dj M+kyrs gSA blh dkj.k bUgsa 'kjhj&j{kd (Body Guard) Hkh dgk tkrk gSA ;fn

dHkh budh ijkt; gks tkrh gS rks 'kkjhfjd LokLF; u"V gks tkrk gSA ysfdu ml ifjfLFkfr esa Hkh ;s 'kjhj

ds Hkhrj izfo"V gksus okyh chekjh ds thok.kqvksa ls ;q¼ djrs gh jgrs gSA rFkk volj ikdj mUgssa u"V dj

nsrs gSA ;fn jDr esa 'osr d.k dk izHkko iw.kZr% u"V gks tkrk gS rks 'kjhj dh e`R;q gks tkrh gSA lØkaed jksxksa

ds vkØe.k ds le; budh la[;k esa vR;f/kd o`f¼ gksrh jgrh gSA U;weksfu;k gksus ij budh la[;k esa Ms<+

xq.kk o`f¼ rd gksrh ikbZ x;h gSA 'osr d.kksa dh cgqyrk dks (Leucocytosis) rFkk vYirk dks

(Leucopening) dgk tkrk gSA

iii) IysVysV~l %& IysVysV~l dks fcEck.kq Hkh dgk tkrk gSA budh mRifr vfLFk&jDr eTtk (Red Bone

Marrow) esa yksfgr dksf'kdkvksa }kjk gksrh gSA budh la[;k yxHkx 250000 (150000 ls 350000) rd

gksrh gSA budh 10ø la[;k izfrfnu cnyrh jgrh gS vkSj jDr esa uohu (u;kiu) vkrh jgrh gSA muds izeq[k

dk;Z gSA

1) jDr dksf'kdkvksa ds endothelium dh {kfr dh {kfriwfrZA

2) vo[kf.M+r gksus ij fgLVhehu dh mRifRr djukA

3) jDr L=ko esa jDr LdUnu (tekuk) dh fØ;k djrk gSA

jDr ds dk;Z %&
1) vkgkj&ufydk esa Hkkstu rRoksa dks 'kksf"kr dj] mUgsa 'kjhj ds lc vaxksa esa igqWapkuk bl izdkj mudh Hkkstu

laca/kh vko';drk dh iwfrZ djukA

2) QsQM+ksa ls vkWDlhtu ysdj mls 'kjhj ds izR;sd Hkkx esa igqWapkukA

3) 'kjhj ds izR;sd Hkkx ls dkcZu MkbvkWDlkbM dks vius lkFk ysdj 'kjhj ls ckgj fudkyus esa enn djukA

4) 'kjhj esa xzfUFk;ksa }kjk gksus okys vUr% L=koksa (Harmones) dks vius lkFk ysdj 'kjhj ls fofHkUu Hkkxks

esa igqWapkukA

5) lEiw.kZ 'kjhj ds rkieku dks le cuk;s j[kukA

6) ckg~; thok.kqvksa ds vkØe.k ls 'kjhj ds LokLF; dks lqj{kk iznku djukA

7) jDr VwVh&QwVh rFkk e`r dksf'kdkvksa dks ;d`r vkSj Iyhgk esa igqWapkrk gS] tgkWa os u"V gks tkrh gSA
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8) jDr vius vk;ru esaa ifjorZu ykdj CySM+ izs'kj ij fu;U=.k j[krk gSA

9) jDr ty&logau ds }kjk 'kjhj dks uez o eqyk;e j[krk gSA

10) jDr 'kjhj ds vaxksa dh dksf'kdkvksa dh ejEer djrk gSA rFkk dksf'kdkvksa ds u"V gks tkus ij mudk uo

fuekZ.k Hkh djrk gSA

11) jDr 'kjhj ds fofHkUu Hkkxksa ls O;FkZ inkFkksZ dks mRltZu vaxksa rd ys tkdj mudk fu"dklu djokrk gSA

jDr lpaj.k esa lgk;d izeq[k vo;o %&
ân;] /kefu;ka (Artieties)] f'kjk,sa (Veins)] QsQM+s] dksf'kdk,a rFkk yfldk,sa] egk/keuh rFkk egkf'kjkA

ân; (Heart)

ân; %& jDr lapj.k fØ;k dk ;g lcls eq[; vax gSA ;g uk'kirh ds vkdkj dk ekalisf'k;ksa dh ,d FkSyh tSlk

gksrk gSA bldk fuekZ.k /kkjhnkj (Strofed) ,oa vuSfPNd ekalis'kh mGrdksa }kjk gksrk gSA ;g ck,a QsQM+ksa

ds chp dqN ihNs dh vkSj fLFkr gksrk gSA bldk mGijh Hkkx fuEu Hkkx dh vis{kk dqN vf/kd pkSM+k gksrk

gSA bl ij ,d f>Yyhe; vkoj.k p<+k jgrk gSA ftls ^ân;koj.k* dgrs gSA ml f>Yyh ls ,d izdkj dk

jl fudyrk gSA ftlds dkj.k ân; dk mGijh Hkkx vknzZ cuk jgrk gSA

ân; dk Hkhrjh Hkkx [kks[kyk jgrk gSA ;g Hkkx pkj Hkkxksa esa foHkDr jgrk gSA mGij&uhps] nk,a&ck,a

pkj izdks"B gksrs gSA mGij ds nk;s&ck;s ân; dks"kksa dks ^xzkgd dks"B* dgk tkrk gS o uhps ds nk;s&ck;s ân;

dks ^{ksid dks"B* dgrs gSA xzkgd dks"B ls {ksid dks"B esa jDr vkus ds fy, (nk,a o ck,a) nksuksa vkSj ,d&2

Nsn jgrk gSA rFkk bu Nsnksa esa ,d&,d dikV (Valve) jgrk gSA ;s dikV ,d gh vkSj bl izdkj ls [kqyrs

gS fd xzkgd dks"B ls jDr {ksid dks"B esa vk ldrk gS ysfdu okfil ugha tk ldrkA

buds xzkgd dks"Bksa dk dke ^jDr dks xzg.k djuk* rFkk {ksid dks"Bks dk dke ^jDr dks fudkyuk

gS* nk;ha vkSj ges'kk v'kq¼ jDr rFkk ck;ha vkSj 'kq¼ jDr ls Hkjk jgrk gSA

ân; dks ^ifEiax LVs'ku* dgk tkrk gSA 'kjhj esa jDr&lajp.k /keuh] f'kjkvksa rFkk dksf'kdkvksa

}kjk gksrk jgrk gSA ;s lHkh 'kq¼ jDr dks ân; ls ys tkdj 'kjhj ds fofHkUu Hkkxksa esa igqWapkrh gS rFkk ogkWa

ls fodkj fefJr v'kq¼ jDr dks ykdj ân; dks nsrh jgrh gSA 'kq¼ jDr dk jax pednkj yky gksrk gSA

'kq¼ jDr ftu ufydkvksa }kjk 'kjhj ds fofHkUu Hkkxksa esa tkrk gSA mUgsa /keuh dgrs gSA v'kq¼ jDr dk jax

cSaxuh gksrk gSA mUgsa ogu djus okyh ufydkvksa dks ^f'kjk* dgrs gSA
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ân; dh dk;Z iz.kkyh %& 'kjhj ds lHkh Hkkxksa ls v'kq¼ jDr ^egkf'kjk* }kjk nk;sa xzkgd dks"B esa vkrk gSA jDr

ls Hkjrs gh og dks"B fldqM+us yxrk gSA rFkk ,d ncko ds lkFk jDr dks nk;sa {ksid dks"B esa Qsad nsrk gSA

rFkk dikV blds ckn cUn gks tkrk gSA fQj T;ksa gh nk;ka {ksid dks"B esa jDr vkrk gS] R;ksa gh og jDr

dks iYeksujh /keuh }kjk 'kq¼ gksus ds fy, QsQM+ksa esa Hkst nsrk gSA QsQM+ksa esa jDr 'kq¼ gks tkus ij] 'kq¼

jDr QsQM+ks ls iYeksujh f'kjk }kjk ck;sa xzkgd dks"B esa Hkst fn;k tkrk gSA blds i'pkr ;g jDr ,d ncko

ds lkFk ck;s {ksid dks"B esa vk tkrk gS fQj tc ck;ka {ksid dks"B Hkjdj fldqM+us yxrk gS rc 'kq¼ jDr

egèkeuh }kjk lEiw.kZ 'kjhj esa QSy tkrk gSA

1) /kefu;kW (Arteries) %& buesa 'kq¼ jDr cgrk gSA ;s jDr ufydk,Wa yEch ekalisf'k;ksa }kjk fufeZr gksrh

gSA ;s ân; ls vkjEHk gksdj dksf'kdkvksa esa lekIr gksrh gSA

2) f'kjk;s (Veins) %& buesa v'kq¼ jDr cgrk gS mldh ufydk,s iryh gksrh gS budh nhokjs iryh rFkk

detksj gksrh gS] tks f>Yyh dh cuh gksrh gSa bu ij ekal dk vkoj.k ugha jgrkA

3) dksf'kdk,a rFkk yfldk,s (Capillaries) %& vR;Ur eghu f'kjkvksa dks] tks ,d dksf'kdk okyh nhokj esa

Hkh izfo"V gks tk;s] dksf'kdk dgk tkrk gSA tc jDr dksf'kdkvksa esa cgrk gS rks mudh iryh nhokjksa ij

mldk dqN yky Hkkx gksrk gSA bl rjy inkFkZ dks ^yfldk* dgrs gSA

4) QsQM+s %& QsQM+s jDr ifjlpaj.k esa egRoiw.kZ Hkwfedk fuHkkrs gSA Qq¶Qqlksa esa ân; }kjk Hksts x, jDr dk

vkDlhtu }kjk 'kqf¼dj.k gksrk gSA ;gka ls vkDlhtu ;qDr jDr dks iYeksujh /keuh }kjk okfil ân;

esa Hkst fn;k tkrk gSA

ikpu rU=

ge tks Hkh Hkkstu djrs gS og rHkh gekjs fy, mi;ksxh gksrk gSA tc ge ml Hkkstu dk ikpu dj mGtkZ

izkIr dj ldsA Hkkstu dk ikpu djus dk tks dk;Z gS] og ikpu rU= }kjk fd;k tkrk gSA ikpu dh izfØ;k

,d jklk;fud ,oa ;kfU=d izfØ;k gSA ftlesa Hkkstu ds nh?kZ v.kq VwVdj lw{e v.kqvksa esa foHkDr gks tkrs

gSA lw{e v.kqvksa dk vo'kks"k.k vkrksa esa gksdj og 'kjhj dh dksf'kdkvksa dks mGtkZ iznku djrk gSA

1) eq[k (Mouth) %& eq¡g ikpu rU= dk izeq[k vax gSA blds nks vax gSA igyk Hkkx (Buccal Cavity) tks

ckg~; :i ls gksB] xky rFkk vUnj ls nkar rFkk elwM+ks eas foHkDr jgrk gSA nwljk Hkkx xzl.kh esa [kqyrk

gS] tgkWa jlL=koh xzfUFk;kWa gksrh gSA thHk] rkyq rFkk nkWr ;s lc eq[k ds Hkhrj gh jgus okys vO;o gSA
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xzluh %& eq[k xqgk ds ihNs ds Hkkx dks xzluh dgrs gSA xzluh ds 'okl rFkk ikpu laLFkku dk ekxZ 'kq: gksrk gSA

'okl iz.kkyh ds ekxZ dks (Trachea) rFkk ikpu laLFkku ds ekxZ dks xzkluyh (Oesaphagus) dgrs gSA

ge tks Hkh Hkkstu dks pckrs gS og xzluh ds }kjk gh xzkluyh esa igqWapkrk gSA bldh yEckbZ 4 ls 6 bZap rd

gksrh gSA xzluh ds rhu foHkkx gksrs gSA

d) uklkxzluh %& ufldk ds ihNs okyk Hkkx tgkWa ls jcM+ usfr dks idM+dj [khapk tkrk gSA

[k) eq[k xzluh %& tgka ij thHk dh ewy gSA bldh fHkfr;ksa esa VkWfUly jgrs gSA

x) Lojxzluh %& ;g og Hkkx gS tks vkgkj uky esa [kqyrk gSA

xzkluyh %& ftl uyha ds }kjk Hkkstu vek'k; esa igWaqprk gSA xzkluyh xys ls vkjEHk gksrh gS] tks yxHkx 10&15

bZap rd yEch gksrh gSA blesa dksbZ gM~Mh ugha gksrhA

vek'k; %& ;g uk'kirh ds vkdkj dk ,d [kks[kyh FkSyh tSlk vo;o gSA vek'k; ikpu laLFkku dk lcls pkSM+k

Hkkx gSA bldk ,d Hkkx xzkluyh rFkk ,d Hkkx NksVh vkWar ds igys Hkkx xzg.kh ij [kqyrk gSA vek'k; dks

ikdLFkyh Hkh dgk tkrk gSA blesa dbZ xzfUFk;kWa gksrh gSA bu xzfUFk;ksa ls isfIlu rFkk gkbMªksDyksfjd ,flM+

ds L=ko gksrs gSA bu xzfUFk;ksa dks isfIlu xzfFk;kWa Hkh dgk tkrk gSA ikdLFkyh dk eè;Hkkx eklisf'k;ka }kjk

fufeZr gksrk gSA [kk;s gq, inkFkZ ds ekalisf'k;ksa esa igWqaprs gh bldh lc isf'k;kWa ,d ds ckn ,d ladqfpr gksus

yxrh gSA bl fØ;k ds dkj.k [kk;k gqvk inkFkZ pwj&pwj gksdj ysbZ tSlk :i xzg.k dj ysrk gSA ikdLFkyh

ds vfUre rhljs Lrj ij yfldk xzfUFk;kWa gksrh gSA tks ikpd jlksa dk L=ko djrh gSA

vek'k; 24 ?kaVs esa yxHkx 5&6 yhVj jl fudkyrk gSA blesa Hkkstu izk;% 4 ?kaVs rd jgrk gSA blesa

yxHkx 1-5 fd-xzk- Hkkstu lek ldrk gSA ijUrq dbZ yksxksa esa bldh {kerk cgqr vf/kd ikbZ tkrh gSA

NksVh vkar %& NksVh vkar yxHkx 6&7 ehVj yEch gksrh gSA NksVh vkar ds rhu foHkkx gksrs gSA

d) iDok'k;@xzg.kh (Duodenum)

[k) e/;kU= (Jejunum)

x) 'ks"kkU= (Illeum)

d) iDok'k; %& vek'k; ds var ds Hkkx dks iDok'k; dgrs gSA ;g 19 bap yEck o vkdkj esa ^C* v{kj tSlk

gksrk gSA iDok'k; ds Hkhrj fiRr okfguh rFkk vXU;k'; ds }kj [kqyrs gSA ftuls fudys L=ko fiRrjl o

Dykse jl vkdj feyrs gSA ftuesa eq[;r% pkj fo'ks"k ikpd jl gksrs gSA

(1) fVªIlhu (2) ,feykSIlhu

(3) LVhIlhu(4) nqX/k ifjorZd jl

[k) tstque (Jejunum)%& iDok'; dks NksM+dj ;g NksVh vkar dk 2@5 Hkkx gksrk gSA yxHkx 8&10 QhVA bl

Hkkx ij NksVs&2 jlkadqj gksrs gSA tks Hkkstu dk vo'kks"k.k djrs gSA

x) tstque bfy;e (llleum)%& ;g NksVh vkWar dk vfUre Hkkx gS tks cM+h vkWar ds izFke Hkkx (Ascending

Colon) ls fpidk jgrk gSA ;g yxHkx 3 ehVj yEck gksrk gSA ;g ladqfpr gq, HkksT; inkFkksZa dks okil tkus

ls jksdrk gSA

cM+h vkWar %& NksVh vkWar tgkWa lekIr gksrh gS ogha ls ,d cM+h vkWar vkjEHk gksrh gSA ;g NksVh vkWar ls vf/kd pkSM+h

gksrh gS rFkk yxHkx 5&6 QqV yEch gksrh gSA bldk vfUre Ms<+ ls 2 bZap dk Hkkx gh eyn~okj vFkok xqnk

dgk tkrk gSA xqnk ds mGij okys 4 bZap yEcs Hkkx dks eyk'k; dgrs gSA NksVh vkWar dh rjg gh cM+h vkWar

esa Hkh d`feor~ vkdqapu gksrk gSA bl xfr ds dkj.k NksVh vkWar ls vk;s gq, vkgkj jl ds ty Hkkx dk 'kks"k.k

gksrk gSA ;gkWa ij NksVh vkWar ls vk;s gq, dqN izksVhu] dkcksZgkbMªsV rFkk olk dk Hkh vo'kks"k.k gksrk gSA
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vuqekur% 24 ?k.Vs esa cM+h vkWar esa 400 lh-lh- ikuh dk 'kks"k.k gksrk gSA ;gkWa ls Hkkstu jl dk tyh; Hkkx

jDr esa pyk tkrk gSA rFkk xk<+k Hkkx fotkrh; nzO; ds :i esa eyk'k; ls gksrk gqvk eyn~okj ls ckgj

fudy tkrk gSA

eyk'k; %& ;g cM+h vkWar ds lcls uhps FkksM+k QSyk gqvk yxHkx 12 ls 18 ls-eh- yEck gksrk gSA eyk'k; ds E;wdks'kk

esa f'kjkvksa dk ,d tky gksrk gSA tc ;s Qqy tkrh gS rks buesa ls jDr fudyus yxrk gSA ftls v'kZ ;k

coklhj dgk tkrk gSA

xqnk %& xqnk ikpu laLFkku dk vfUre Hkkx gSA blh Hkkx ls ey dk fu"dklu gksrk gSA

ikpu ra= ds lgk;d vax %&
1) ykj xzfUFk;kWa %& ekuo 'kjhj esa rhu izdkj dh ykj xzfUFk;kWa ikbZ tkrh gSA

d) d.kZ ewy xzfUFk;kWa (Parotid Gland) %& dkuksa ds Hkhrjh Hkkx esa uhps dh vkSj fLFkr gksrh gSA tks eq[k

esa ty] yo.k o Vk;fyu (Tilene) dk L=ko djrh gSA Vk;fyu uked jl (Carbohydrate) dk ikpu

djrk gSA

[k) v/kksguqt xzfUFk;kWa (Submandibolar Gland) %& ;g eq[k ds fupys tcM+s dh vkSj 1&1 fLFkr gksrh

gSA bu xzfUFk;ksa esa yo.k] ty ,oa E;wlhu dk L=ko gksrk gSA

x) voftgh xzfUFk;ka (Sublingual Gland) %& eq[k ds ry esa ftgok ds FkksM+h uhps dh vkSj fLFkr gksrh gSA

?k) vXU;k'; (Pancreas) %&

blesa ls Dykse jl (Pancreatic Juice) fudy dj vkWarksa esa tkrk gSA Dykse jl esa ekStwn

'osrlkj fo'ys"kd dh lgk;rk ls 'osrlkj ls 'kdZjk dk fuekZ.k gksrk gSA blesa ekStwn ^β * chVk Cells

'Insuline' dk L=ko djrs gSA tks jDr esa 'kqxj dks daVªksy djrk gSA ;g ,d ek= ,slh xzfUFk gS tks

,UtkbEl vkSj gkWeksZUl nksuksa dk L=ko djrh gSA

;d`r %& ;g euq"; ds 'kjhj dh lcls cM+h xzfUFk (Gland) gSA ;g mnj esa nk;ha vkSj o{kksa ds uhps fLFkr gksrh

gSA ;d`r dh yEckbZ 9 baZp] pkSM+kbZ 10 bZap rFkk Hkkj yxHkx 50 vksal gksrk gSA bldk jax dRFkbZ gksrk gSA

;g mGij Nwus esa eqyk;e rFkk Hkhrj ls Bksl gksrk gSA ;g 24 ?k.Vs esa yxHkx 550 xzke fiRr jl (Bile)

rS;kj djrk gSA ;d`r esa fLFkr fiRrk'k; (Gall Bladder) ikpu fØ;k esa egRoiw.kZ Hkwfedk fuHkkrk gSA

fiRrk'k; dk vkdj ,d uk'kirh ds leku [kks[kyh FkSyh tSlk gksrk gSA ;g FkSyh ;d`r ds Hkhrj jgrh gSA

blds vUnj ls fudyh uyh (Crystic Duct) ;d`r uyh esa tkdj fey tkrh gSA bl izdkj fiRr iz.kkyh

(Bile Duct) dk fuekZ.k gksrk gSA

ikpu fØ;k

ge tks dqN Hkh [kkrs gSA og loZizFke eqWag esa igqWaprk gSA ogkWa nkarksa }kjk mls NksVs&NksVs VqdM+ksa esa dj fn;k

tkrk gSA eqWag dh xzfUFk;ksa ls fudyus okyk ykj uked ,d L=ko ml dqpys Hkkstu dks fpduk cuk nsrk

gSA bl ykj esa E;wflu o Vkbfyu uked jl Hkh gksrs gSA tks Hkkstu ipkus esa lgk;rk djrs gSA tc vkgkj

vek'k; esa igqWaprk gS ml le; vkek'k; dh xzfUFk;ksa ls ,d xSfLVªd L=ko (Gastric Juice) fudyrk

gSA tks ,d rstkc dh rjg gksrk gSA ;g vkgkj dks xyk dj ysbZ ds :i esa cny nsrk gSA ftlds dkj.k

og lqikP; gks tkrk gSA vek'k; esa isIlhu uked ,Utkbe izksVhu dk ikpu djrk gSA vek'k; ds ysbZ :ih

vkgkj iDok'; esa igqWaprk gSA ;gka ;d`r ls fiRr jl o vXU;k'; dk (Pancreatic Juice) mlesa feyrk
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gSA bu jlksa ds l;ksax ls Hkkstu ?kqyu'khy oLrq ds :i esa cny tkrk gSA vkgkj ds ipus dk vf/kdka'k dk;Z

vek'k; rFkk iDok'; esa gh gksrk gSA rr~i'pkr og NksVh vkar esa gksrk gqvk cM+h vkWar esa igqWaprk gSA vkrksa

dh ekalisf'k;ka Øe'k QSyrh rFkk fldqM+rh gqbZ Hkkstu dks vkxs dh vkSj c<+krh gSA mls isjhLVkyfVd xfr

(Peristaltic Moment) dgrs gSA cM+h vkarksa esa ty dk vo'kks"k.k gks tkus ds ckn Hkkstu dk lkj nzo

Hkkx jDr esa fey tkrk gS o Bksl Hkkx ey ds :i esa ckgj fudy tkrk gSA Hkkstu ds lkj Hkkx dk vo'kks"k.k

nks izdkj ls gksrk gSA

d) jDr ufydkvksa ds n~okjk

[k) yfldk ufydkvksa }kjk izksVhu] dkcksZgkbMªsV rFkk 40ø pchZ dk 'kks"k.k jDr ufydkvksa }kjk gksrk gSA izksVhu

dk 'kks"k.k eklisf'k;ksa }kjk gksrk gSA

'olu ra=
ckg~; 'olu ra= %& ckg~; 'olu ra= ds vUrxZRk ckg~; okrkoj.k ls ok;q ysdj ok;q ds QsQM+ksa rd igqWapus dh

ljapuk dk o.kZu vkrk gSA blds vUnj ukfldk] xzluh] Loj;a=] 'okluyh] 'oluh] ok;qdks"k ,oa QsQM+ksa

dh ljapuk dk o.kZu vkrk gSA

vUr% 'olu rU=%& vUr% 'olu rU= ds vUrxZr QsQM+ksa esa xSlksa dk vknku&iznku] jDr }kjk dkcZu

MkWbvkDlkbM dk ifjogu o QsQM+ksa esa dkcZu MkbvkWDlkbM & vkDlhtu dk fofu;e dh fØ;k dk o.kZu

vkrk gSA

'okl ds ek/;e ls vkDlhtu vkUrfjd dksf'kdkvksa rd igqWaprh gSA ml fØ;k ds vHkko esa

vkWDlhtu vkfUrjd dksf'kdkvksa rd ugha igqWap ikrh o dksf'kdk esa mGtkZ mRifr dh fØ;k (Xywdkst dk

vkDlhdj.k) ugha gks ikrk] ifj.kkeLo:i mGtkZ ds vHkko esa ;s dksf'kdk,a ejus yxrh gSA 'kjhj foKku ds

vuqlkj ;fn pkj feuV rd 'olu fØ;k ugha gksrh rks efLr"d o ân; dh dksf'kdk,Wa ejus yxrh gSA

'olu ra= dh ljapuk %& euq"; esa QsQM+ksa }kjk 'olu gksrk gSA ,sls 'olu dks Qq¶Qqlh; 'olu dgrs gSA ftl

ekxZ ls ckgj dh ok;q QsQM+ksa esa izos'k djrh gS rFkk QsQM+ksa ls dkcZu&MkbZ&vkDlkbM ckgj fudyrh gSA

mls 'olu ekxZ dgrs gSA

'olu ra= dk fuekZ.k djus okys vax fuEufyf[kr gSA

(d) ukfldk ,oa ukfldk xqgk ([k) xzluh

(x) Loj;U= (?k) 'okluyh

(M+) 'oluh (p) ok;qdks"k

(N) QsQM+s (>) Mk;kÝke
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;s lHkh vax feydj 'olu ra= cukrs gSA blds :d tkus ij dqN gh feuVksa esa e`R;q gks tkrh gSA

d) ukfldk ,oa ukfldk xqgk %& ekuo 'olu ra= dk izkjEHk ukfldk ls gksrk gSA ukfldk ds Nksj ij nks fNnz

gksrs gSA ukfldk ,d mikfLFke; (Cartilcgeous) ljapuk gSA ukfldk ds vUnj dk Hkkx ukfldk xqgk

dgykrk gSA bl ukfldk xqgk esa laosnh ukfM+;k ik;h tkrh gSA tks xU/k dk Kku djkrh gSA blh LFkku (uklk

ekxZ) ds vUnj 'ys"ed xzfUFk;ka gksrh gSA ftuls 'ys"ek dh mRifRr gksrh gSA ukfldk xqgk ds vxz Hkkx esa

jkse ds'kksa dk ,d tky ik;k tkrk gSA

[k) xzluh %& ukfldk xqgk vkxs pydj eq[k esa [kqyrh gSA ;g LFkku xzluh dgykrk gSA ;g rhu Hkkxksa esa cVh

gksrh gSA

(i) uklkxzluh (Nossopharynx)

(ii) eq[kxzluh (Oropharynx)

(iii) Loj;a= xzluh (Larynigospharynx)

i) uklkxzluh %& ;g ukfldk ds ihNs vkSj dksey rkyq ds vkxs okyk Hkkx gSA tgka ukfldk ds uklkfNnz [kqyrs

gSA ;gkWa ls nks Jko.kh; ufydk,a dkuksa esa tkrh gSA

ii) eq[kxzluh %& ;g Hkkx rkyq ds uhps ls daBPNn rd gksrk gSA bl Hkkx ls 'okl ,oa Hkkstu nksuksa xqtjrs gSA

iii) Loj;a= xzluh %& ;g daB ds ihNs okyk Hkkx tks xzkluyh ls tqM+k gksrk gSA mlesa nks fNnz gksrs gSA igyk

Hkkstu uyh dk fNnz] nwljk 'okl uyh dk }kj gksrk gSA

x) Loj;a= dh jpuk ,oa dk;Z %& Loj;a= xzluh ds vkxs dk cM+k Hkkx Loj;a= dgykrk gSA blh LFkku ij

Fkk;jkbM+ ,oa iSjkFkk;jkbM+ uked vUr% L=koh xzfUFk;kWa mifLFkr gksrh gSA ;g xys dk mHkjk gqvk LFkku gksrk

gSA blh LFkku esa la;ksth mGrd ls fufeZr okd jTtw ;k Loj jTtw ik;s tkrs gSA

dk;Z %& Loj;U= ,slk 'olu vax gSA tks ok;q dk laogu djus ds lkFk&2 Loj (ok.kh) dks mRiUu djus dk egRoiw.kZ

dk;Z djrk gSA

?k) 'okl uyh dh jpuk ,oa dk;Z %& ;g Loj ;a= ls vkjEHk gksdj QsQM+ksa rd igqWapus okyh uyh gksrh gSA ;g

yxHkx 10 ls 12 ls-eh- yEch gksrh gSA bldk dqN Hkkx o{kxqgk esa fLFkr gksrk gSA

dk;Z %& bl 'okl uyh ds ek/;e ls 'okl QsQM+ksa rd igqWaprk gSA bl 'okl uyh esa mifLFkr xkscysV lSYl 'ys"ek

dk L=ko djrh jgrh gSA ;g 'ys"ek 'okl ufydk dks uje o fpduh cuk, j[krh gSA ftlls èkwy feV~Vh

ds d.k o lw{e thok.kq bl 'ys"ek ls fpid tkrs gS rFkk QsQM+ksa dks gkfu ugha igqWapk ikrsA

M+) 'oluh ,oa 'olfudkvksa dh jpuk ,oa dk;Z %& 'okluyh o{k xqgk esa tkdj nks Hkkxksa esa caV tkrk gSA bu

'kk[kkvksa dks 'oluh (Bronchi) dgrs gSA izR;sd 'oluh QsQM+ksa esa tkdj vusd 'kk[kkvksa esa caV tkrh gSA

bu 'kk[kkvksa dks 'olfudk,a (Bronchioles) dgrs gSA vusd 'olfudk,a Hkh vkxs pydj fofHkUu NksVh&2

jpukvksa esa caV tkrh gSA bu jpukvksa dks ok;qdks"k (Alveoli) dgrs gSA

dk;Z %& 'okluyh ds }kjk vk;k 'okl (ok;q) 'oluh ,oa 'olfudkvksa ds ek/;e ls QsQM+ksa esa izos'k djrk gSA

p) ok;qdks"k %& ok;qdks"k 'olfudkvksa dh jpuk,a gksrh gSA bu ufydkvksa dk vfUre fljk Qwydj FkSyh ds

leku jpuk cukrk gSA ;g jpuk ok;qdks"k dgykrh gSA bl izdkj ;gkWa vaxwj ds xqPNs ds leku jpuk cu

tkrh gSA ;s jpuk ,d dksf'k; nhokj dh cuh gksrh gSA ;gka ij jDr ofgfu;ksa dk ?kuk tky ik;k tkrk gSA

dk;Z %& bu ok;qdks"kksa dk dk;Z vkDlhtu ,oa dkcZu &MkbZvkDlkbM dk vknku&iznku djuk gksrk gSA

N) QsQM+ksa dh jpuk ,oa dk;Z %&

ekuo 'kjhj esa nks QsQM+s ik, tkrs gS ;s xqykch jax ds dksey dks.kkdkj rFkk Liath vax gSA QsQM+s vR;Ur
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dksey o egRoiw.kZ vax gSA blh fy, budh lqj{kk ds fy, muds pkjksa vkSj ilfy;ksa dk etcwr vkoj.k

ik;k tkrk gSA

izR;sd QsQM+s ds pkjksa vkSj ,d iryk vkoj.k ik;k tkrk gS ftls Qq¶Qqlkoj.k (Plura) dgk

tkrk gSA bl vkoj.k esa xk<+k fpifpik nzo Qq¶Ql nzo (Plewal fluid) Hkjk gksrk gSA ck;ka QsQM+ksa nk,a

QsQM+s dh vis{kkd`r NksVk gksrk gSA D;ksafd ck;ha vkSj ân; mifLFkr gksrk gSA QsQM+ksa dk fupyk Hkkx

Mk;kÝke uked is'kh; jpuk ds lkFk tqM+k gksrk gSA nkfguk QsQM+k rhu fi.M+ks (Lobe) esa rFkk ck;ka QsQM+k

nks fi.M+ks (Lobe) esa cVk gksrk gSA

dk;Z %& euq"; ds QsQM+ksa esa ok;qdks"kksa dk ?kuk tky gksrk gSA (e/kqeD[kh ds NRrs ds leku)A QsQM+ksa dk ân; ds

lkFk lh/kk lEcU/k gksrk gSA ân; }kjk Hksts x, jDr dk vkDlhdj.k QsQM+ksa }kjk fd;k tkrk gSA

t) Mk;kÝke dh jpuk ,oa dk;Z %& Mk;kÝke yphyh ekalisf'k;ksa ls fufeZr 'olu vax gSA 'olu ekalisf'k;ksa

esa ;g lcls 'kfDr'kkyh ekalis'kh gksrh gSA ftldk lEcU/k nksuksa QsQM+ksa ds lkFk gksrk gSA ;g Mk;kÝke

nksuksa QsQM+ksa dks uhps dh vkSj lk/kdj (Tone) j[krk gSA

dk;Z %& Mk;kÝke o{k ,oa mnj dks foHkkftr djus dk dk;Z djrk gSA

'olu ra= dh fØ;k

ftl le; ukfldk ls 'okl fy;k tkrk gS ukfldk esa mifLFkr lw{e jkse ds'kksa dk tky /kwy ,oa /kq,a

ds d.kksa dks Nku nsrk gSA ;gkWa ij mifLFkr laosnh ukfM+;k ok;q dh xU/k dk Kku efLr"d dks djkrh gSA

;gkWa rks ok;q xzluh esa igqWap tkrh gSA xzluh esa mifLFkr d.BPNn vUu ufydk ds }kj dks cUn dj nsrk

gSA ftlls ;g ok;q Loj ;U= ls gksrh gqbZ 'okl ufydk esa pyh tkrh gSA 'okl ufydk esa jksfedk,a ik;h

tkrh gSA ml 'ys"ek ds }kjk ok;q ds lkFk vk, /kwy] /kaq,] lw{e tho vkfn dks fpidk fn;k tkrk gSA

'okl ufydk ls ok;q 'oluh ,oa 'oluh ls 'olfudkvksa ls gksrh gqbZ ok;q dks"kksa esa Hkj tkrh gSA

ok;q Hkjus ds dkj.k ;s ok;qdks"k Qwy tkrs gSA bu ok;qdks"kksa ds e/; jDrokfguh;ksa dk ?kuk tky gksrk gSA

;s jDr okfguh;ka ân; ls dkcZu MkbvkDlkbM+ ;qDr v'kq¼ jDr ykrh gS rFkk ok;qdks"kksa esa dkcZuMkbvkDlkbM

nsdj vkDlhtu dks xzg.k djrh gSA ftlls jDr 'kq¼ gks tkrk gSA blh izdkj dkcZu MkbvkDlkbM+

ok;qdks"kksa ls 'olfudkvksa esa] 'olfudkvksa ls 'oluh esa] 'oluh ls 'oklufydk esa] 'okl ufydk ls Loj

;a=] xzluh ls gksrh gqbZ ukfldk ds ek/;e ls ckgj Hkst nh tkrh gSA ;g fØ;k iz'okl dgykrh gSA

'olu nj %&
,d feuV esa ,d euq"; ftruh la[;k esa 'okl iz'okl dh fØ;k djrk gSA 'olu nj dgykrh gSA

0&5 o"kZ & 40 'okl@izfr feuV

5&12 o"kZ & 20&22 'okl @izfr feuV

O;ld & 16&18 'okl @izfr feuV

euq"; esa 'olu fØ;k dk fu;U=.k efLr"d esa fLFkr esM~;wyk uked LFkku ls gksrk gSA

ok;q dh /kkfjrk %& ,d euq"; }kjk izR;sd 'okl esa ftl ek=k esa ok;q xzg.k dh tkrh gS rFkk iz'okl esa ftl ek=k

esa ok;q NksM+h tkrh gSA bl ek=k dh uki ok;q /kkfjrk dgykrh gSA bls ukius ds fy, LikbjksehVj uked

;a= dk iz;ksx fd;k tkrk gSA ok;q /kkfjrk ds dqN egRoiw.kZ fcUnq %&

1) izk.k ok;q (Tidal volume) %& ok;q dh og ek=k tks lkekU; 'okl esa yh tkrh gS rFkk lkekU; iz'okl
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esa NksM+h tkrh gSA izk.k ok;q dgykrh gSA ;g ek=k 500 ml gksrh gSA ;g ek=k L=h vkSj iq:"k nksuksa esa leku

gksrh gSA

2) fu'olfr vkjf{kr vk;ru (Expiratory Reserve Volume) %& lkekU; iz'okl NksM+us ds mijkUr

Hkh ok;q dh og ek=k tks vfrfjDr :i ls ckgj NksM+h tk ldrh gSA fu'oflr vkjf{kr vk;ru dgykrh

gSA ok;q dh ;g ek=k 1000 ml gksrh gSA

3) iz'oflr vkjf{kr vk;ru (Insfirctory Reserve Volume) %& lkekU; 'okl ysus ds mijkUr Hkh

ok;q dh og ek=k tks vfrfjDr :i ls xzg.k dh tk ldrh gSA iz'oflr vkjf{kr vk;ru dgykrh gSA ok;q

dh ;g ek=k 3300 ml gksrh gSA

4) vof'k"V vk;ru (Residual Volumes) %& ge QsQM+ksa dks iw.kZ :i ls ok;q ls fjDr ugha dj ldrs

vfirq xgjs iz'okl ds ckn Hkh tks ok;q dh ek=k QsQM+ksa esa 'ks"k jg tkrh gSA vof'k"V vk;ru dgykrh gSA

ok;q dh bl ek=k dk vk;ru 1200 ml gksrk gSA

5) QsQM+ksa dh izk.kHkwr ok;q {kerk (Vital Capacity) %& xgjs 'okl esa yh x;h ok;q rFkk xgjs iz'okl esa

NksM+h x;h ok;q dk vk;ru QsQM+ksa dh izk.kHkwr ok;q {kerk dgykrh gSA ok;q dh ;g ek=k 4800 ml gksrh

gSA

6) QsQM+ksa dh dqy ok;q /kkfjrk (Total lung Capacity) %& QsQM+ksa }kjk vf/kdre ok;q xzg.k djus dh

{kerk QsQM+ksa dh dqy ok;q /kkfjrk dgykrh gSA ok;q dh ;g ek=k 6000 ml gksrh gSA

vkUrfjd 'olu ra=&ljapuk

vkUrfjd 'olu dk vFkZ Hkkstu ls mRiUu jl (Xywdkst) ds ngu ,oa ngu dh fØ;k esa mRiUUk mGtkZ ls

gksrk gSA vkUrfjd 'olu esa 'kjhj ds vUnj fLFkr dksf'kdk,a mGtkZ izkIr djrh gSA bl fØ;k ls Hkkstu ls

izkIr Xywdkst dk ngu gksrk gSA vkUrfjd 'olu dh fØ;k esa Xywdkst dk ngu nks izdkj ls gksrk gSA

d) vkDlh 'olu (Aerobic Respiration) %& tc dksf'kdk esa vkDlhtu mifLFkr gksrh gSA rc

vkWDlhtu dh mifLFkfr esa Xywdkst dk iw.kZ :i ls vkDlhdj.k gksrk gS rFkk bl fØ;k esa ty ds lkFk&2

vfèkdre mGtkZ dh mRifRr gksrh gSA Xywdkst ds ,d v.kq ds vkDlh 'olu ds ifj.kkeLo:i 38 ,-Vh-ih-

dh mRifRr gksrh gSA euq"; dh vf/kdka'k dksf'kdkvksa esa vkDlh 'olu dh fØ;k ds ifj.kkeLo:i mGtkZ

mRiUUk gksrh gSA

C
6
H

12
O

6
    +      6 O

2
       →             6 Co

2
 + 6 H

2
O  +  38 ATP

Xywdkst        vkDlhtu            dk- MkbZvkDlkbM        ty       mGtkZ

[k) vukDlh 'olu %& (Anarobic Respiration ) :& tc dksf'kdk esa vkDlhtu dh mifLFkr ugha gksrh

fdUrq 'kjhj dks rqjUr mGtkZ dh vR;kf/kd vko';drk gksrh gSA ,slh voLFkk esa dksf'kdk Xywdkst dk ngu

vkDlhtu dh vuqifLFkfr esa gh dj nsrh gSA ;g fØ;k vukDlh 'olu dgykrh gSA Xywdkst ds ,d v.kq

ds ngu ds ifj.kkeLo:i cgqr de mGtkZ 2 ,-Vh-ih- dh gh mRifÙk gksrh gSA euq"; 'kjhj esa vukDlh 'olu

dfBu Je dh voLFkk] rst Hkkxus] dfBu O;k;ke dh voLFkk esa gksrk gSA

C
6
H

12
O

6
→     2 C

2
H

5
 COCOOH + ATP

Xywdkst ySfDVd vEy    mGtkZ

bl izdkj vukDlh 'olu ds ifj.kkeLo:i ySfDVd ,flM+ dh mRifÙk gksrh gSA bl ySfDVd ,flM+ dh
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vf/kdrk isf'k;ksa esa FkdkoV mRiUu djrh gSA

'okl&iz'okl esa yh xbZ ok;q dh ljapukA

'okl iz'okl

1) ukbVªkstu & 78ø (1) ukbVªkstu & 78ø

2) vkWDlhtu & 21ø (2) vkWDlhtu & 16ø

3) dkcZu MkbZ vkDlkbM & 0-03ø (3) dkcZu MkbZ vkDlkbM & 4-5ø

4) vU; xSls %& 0-93ø (4) vU; xSls & 1-5ø

'olu dk fu;a=.k %&
'olu fØ;k vuS,sfPNd :i ls izfr{k.k Lor% gh gksrh jgrh gSA bl fØ;k dk fu;U=.k dsUnz efLr"d esa

fLFkr gksrk gSA bl fØ;k ij gekjh bPNk dk dqN gn rd fu;U=.k vo'; ik;k tkrk gSA fdUrq ;g iw.kZ

:i ls gekjh bPNk ds v/khu dk;Z ugha djrh gSA bl fØ;k ds fu;U=.k dks nks Hkkxksa esa ckWaVk tk ldrk

gSA

(d) raf=dk fu;U=.k

([k) jklk;fud fu;U=.k

d) raf=dk fu;U=.k %& efLr"d esa fLFkr dksVsZDl bfPNr :i esa 'olu fØ;k dks fu;fU=r djus dk dk;Z

djrk gSA tcfd efLr"d ds esMw;yk uked LFkku dks 'olu dsUnz ekuk x;k gSA

[k) jklk;fud fu;U=.k %& jDr esa dqN jklk;fud inkFkksZ (gkeksZUl) dh ek=k c<+us ij Lor% gh 'olu nj

dks c<+k nsrh gSA jDr esa vkDlhtu dh lkUnzrk de gksus ij ,oa dkcZu MkbZvkDlkbM dh lkUnzrk c+<us

ij 'olu nj c<+ tkrh gSA

'olu fØ;k dks izHkkfor djus okys dkjd %&
1) iznw"k.k ,oa ?kqVu ;qDr okrkoj.k %& iznw"k.k ,ao ?kqVu ;qDr okrkoj.k esa gesa vkDlhtu i;kZIr ek=k esa izkIr

ugha gks ikrh ftlls 'olu fØ;k rhoz gks tkrh gSA ;fn 'olu fØ;k rhoz gksus ij Hkh vkDlhtu dh iwfrZ

ugha gks ikrh rc flj nnZ] mYVh] pDdj] cspSuh rFkk csgks'kh vkfn y{k.k izdV gksrs gSA yEcs le; rd

,sls okrkoj.k esa jgus ij nek] ,ythZ rFkk QsQM+ksa ds dSalj vkfn jksx tUe ysrs gSA

2) vkgkj %& vkgkj dk 'olu fØ;k ,oa o`Ddksa dh fØ;k'khyrk ij izHkko iM+rk gSA rst ued ,oa fepZ elkys

;qDr mRrstd vkgkj o mRrstd nokbZ;ksa dk lsou djus ls euq"; dh 'olu nj o p;kip; nj c<+h jgrh

gS rFkk ,sls euq";ksa ds gkFkksa&iSjksa esa lw{e dEiUu gksus yxrk gSA

3) Jeghu thou 'kSyh %& Je djus ij 'kjhj esa mGtkZ dh vf/kd ek=k dk mi;ksx gksrk gSA ftldh iwfrZ

ds fy, 'olu fØ;k rst gks tkrh gS rFkk QsQM+s fØ;k'khy gksdj vkDlhtu dh iwfrZ djrs gSA Je u djus

ls QsQM+ksa dk ,d pkSFkkbZ Hkkx gh fØ;k'khy jgrk gSA blds dkj.k nek] Vh-ch-] 'okl Qwyuk vkfn jksx

iSnk gksrs gSA

4) izkr%dkyhu Hkze.k ,oa ;ksxkH;kl %& izkr% dkyhu Hkze.k djus ls 'olu fØ;k ij ldkjkRed izHkko iM+rk

gSA izkr% dky esa iznw"k.k dk Lrj U;wure gksrk gSA bl le; ?kweus ,oa O;k;ke vkfn djus ls QsQM+ksa dh

izk.k mGtkZ c<+rh gSA QsQM+s vf/kd fØ;k'khy gksrs gS rFkk vkDlhtu dh iwfrZ gksus ls og vusd jksxksa ls

cp ldrk gSA

5) ekufld vkosx%  Øks/k] bZ";k] Hk;] ruko] volkn vkfn 'olu fØ;kvksa esa ck/kk,a mRiUu djrh gSA bu
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voLFkkvkaas esa 'olu fØ;k vR;f/kd rhoz gks tkrh gSSA ân; xfr vfu;af=r gks tkrh gS rFkk jDrpki c<

tkrk gSA /;ku dk vH;kl djus ij 'olu fØ;k /kheh ,ao nh?kZ curh gSA

o`Dd

o`Dd dh lajpuk ,ao dk;Z 'kjhj esa mRiUu gksus okys vof'k"V mRlthZ inkFkZ ftudk

fu"dk"ku vfuok;Z gksrk gS] jDr ls mu mRlftZr inkFkkZs dks Nkudj vyx djus ,ao ckgj fudkyus ds

fy, ekuo 'kjhj esa ,d tksM+h lse ds cht ds leku vkdkj okyh jpuk mnjh; xqgk esa ik;h tkrh gSA ;g

jpuk o`Dd dgykrh gSA

o`Dd gekjs 'kjhj ds vR;Ur egRoiw.kZ vax gSA tks izfr{k.k jDr Nkuus dh fØ;k djrs jgrs

gSA tc bu o`Ddksa esa fodkj mRiUu gks tkrk gS] rc jDr eas ;wfjd ,sflM+ dk c<+uk] ;wfj;k dk c<uk] cgqew=]

tksM+ksa esa lwtu&nnZ] iRFkjh ,ao xfB;k vkfn y{k.k izdV gksrs gSSA

o`Dd dk lkekU; ifjp; %& ekuo 'kjhj dh mnjh; xqgk ds i'p Hkkx esa jh<+ ds nksuksa vksj nks o`Dd

fLFkr gksrs gSA ;s cSaxuh jax dh jpuk;sa gksrh gSSA tks vkdkj esa cgqr cM+h ugha gksrh gSA bu o`Ddksa ds mGij

Vksih ds leku vf/ko`Dd xzfUFk;ka uked jpuk ik;h tkrh gSA ;s o`Dd 'kjhj esa jDr dks Nkudj] jDr dh

v'kqf¼;ksa dks ew= ds :i esa 'kjhj ls mRlftZr djus dk dk;Z djrh gSA

o`Dd dh lajpuk %&

1) o`Dd dh ckã ljapuk

2) o`Dd dh vkUrfjd ljapuk

o`Dd dh ckã ljapuk %& ekuo 'kjhj esa mnjh; xqgk ds i'p Hkkx esa jh<+ ds nksuksa vksj ,d tksM+h o`Dd ik;h tkrh

gSA ,d o;Ld ds o`Dd dk Hkkj 140 ls 150 xzke ds e/; gksrk gSA izR;sd o`Dd dh yEckbZ 10 ls 12 ls-

eh- ds e/; ,ao pkSM+kbZ 5 ls 6 ls-eh- ds e/; gksrh gS] ;s o`Dd ns[kus esa lse ds chp ds leku vkd`fr okys

gksrs gSA bu nksuksa o`Ddksa esa ck, o`Dd dh rqyuk eaas nkfguk o`Dd dqN uhps dh vksj ,ao ck;ka o`Dd mGij

dh vksj QSyk gksrk gSA

o`Ddksa dk e/; Hkkx gk;ye dgykrk gS] bl e/; Hkkx ls gh jDr ofgdk,a o`Ddksa esa izos'k djrh

gS ,ao ew=okfgdk,a ckgj fudyrh gSA o`Dd dk mGijh fljk m/oZ /kzqo ,ao fupyk fljk fuEu /kzqo dgykrk

gSA izR;sad o`Dd ds mGijh /kzqo ij ,d&,d vf/ko`Dd xzfUFk mifLFkr gksrh gSA izR;sd o`Dd dSIlwy dss ,d

vkoj.k esa fyiVk jgrk gSA ;g dSIlwy rUrq mrd ls cuk gksrk gS] ftls o`Ddh; lEiqV dgk tkrk gS%&

o`Dd dh vkUrfjd ljapuk%&

o`Dd dh vkUrfjd lajpuk rhu Hkkxksa esa cVh gksrh gS

1) o`Ddh; Jksf.k (Renal Pelvis)

2) o`Ddh; vUrLFkk (Renal medulia)

3) o`Ddh; izkUrLFkk (Renal cortex)

(1) o`Ddh; Jksf.k %&;g o`Dd dk lcls vkUrfjd Hkkx gksrk gS ;gh ls ew=uyh ckgj dh vksj fudyrh gSA
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bl LFkku ij lapk;d LFkku (Collecting Space) gksrk gSA

(2) o`Dddh; vUrLFkk%& ;g o`Dd dk e/;Hkkx gksrk gS ftls 8 ls 18 rd dh la[;k esa o`Ddh; fijkfeM~l

ik;s tkrs gSA ;s fijkfeM~l 'kadq vkdkj ds o`Ddh; Jsf.k esa vkdj [kqyrs gSA bu fijkfeM~l esa fLFkr

ufydk,a ew= ds iqu% vo'kks"k.k dh fØ;k esa Hkkx ysrh gSA

(3) o`Ddh; izkUrkLFkk %&;g o`Dd dk lcls ckgjh Hkkx gksrk gS] tks o`Ddh; lEiqV ds lkFk tqM+k gksrk gSA

vFkkZr ;g Hkkx o`Dd ds ckgjh vkoj.k (dSIlwy) ls tqM+k gksrk gSA

o`Dd dk fuekZ.k djus okyh dksf'kdk,a o`Ddk.kq (usQzku) dgykrh gSA o`Ddk.kqvksa dh jpuk bruh

vf/kd NksVh gksrh gS fd bUgs vka[kksa ls ugha ns[kk tk ldrkA cfYd bUgs lw{en'khZ dh lgk;rk ls gh ns[kk

tk ldrk gS blfy, bUgs lw{en'khZ bdkbZ (Microscopic Unit) dgk tkrk gSA

izR;sd o`Dd dk fuekZ.k 10 ls 13 yk[k o`Ddk.kqvksa ds feyusa ls gksrk gSA o`Dd dh dk;Z{kerk ,ao

dk;Zdq'kyrk bu o`Ddk.kqvksa ij fuHkZj djrh gS rFkk 45 ls 50 o"kZ dh vk;q ds mijkUr bu o`Ddk.kqvksa

dh la[;k yxHkx ,d izfr'kr izfro"kZ dh nj ls ?kVusa yxrh gS ;gh dkj.k gksrk gS fd 50 o"kZ dh vk;q

ds mijkUr ew= fuekZ.k dh fØ;k /kheh iM+rh gS o ew= lcU/kh jksx c<+us yxrs gSA

o`Ddk.kq %& o`Dd esa nks izdkj ds o`Ddk.kq mifLFkr gksrs gSA

o`Dd esa mifLFkr og o`Ddk.kq tks ruko o ncko esa fØ;k'khy gksrs gS] os tDLVkesM~;wyjh usQzku dgykrk

gSA izR;sd o`Ddk.kq dh jpuk dks nks Hkkxksa esa ck;ak tkrk gSA

(1) dksf'kdk xqPNh;

(2) o`Ddh; ufydk

(1) dsf'kdk xqPNh; %& mls ekyihth dk fi.M+ Hkh dgk tkrk gSA ;g o`Ddk.kq dk vkjfEHkd Hkkx gS tks xqPNs

ds :i esa gksrk gSA ;g di (I;kys) ds leku jpuk cukdj jDr fuLiUnu (Filteration) dh fØ;k

esa Hkkx ysrk gSA o`Ddk.kqvksa dk ;g Hkkx Nyuhuqek jpuk ls tc jDr Nkurk gS rks jDr esa mifLFkr ty]

Xywdkst] ;wfj;k] ,euksvEy vkfnA rks buesa ls Nu tkrs gS] ;g fØ;k dksf'kdk xqPNh; fuLiUnu dgykrh

gSA

(2) o`Ddh; ufydk %& ;g o`Ddk.kq dk ,sBka gqbZ (U) ds vkdkj dh jpuk cukrh gSA bl jpuk dks gsuys dk

ywi (loop of Henle) dgk tkrk gSA ;gka o`Ddk.kq dh ,d Hkqtk igys uhps dh vksj tkrh gS rFkk fQj

mGij dh vksj vkrh gSA ;gka ij Nudj vk;sa nzo ls iqu% vo'kks"k.k dh fØ;k gksrh gS rFkk vo'kks"k.k ds

mijkUr mi;ksxh inkFkZ iqu% jDr essa feyk fn;s tkrs gSA ;gka ls cpk O;FkZ inkFkZ o`Ddh; Jksf.k esa tkrk

gS ogka ls ew= dh laKk xzg.k dj ew=ufydk }kjk ew=k'k; esa pyk tkrk gSA

o`Ddks dh fØ;k fof/k
o`Ddks es egk/keuh (Aorta) jDr ysdj vkrh gS rFkk vusdksa 'kk[kkvksa esa cV tkrh gSA ;s 'kk[kk,a dksf'kdk

xqPNh; ds Nyuhuqek Hkkx ls gksdj xqtjrh gSA ;gka ij jDr dks Nkudj mlls v'kqf¼;ka vyx dj nh

tkrh gS ;g fØ;k xqPNh; fuLiUnu dgykrh gSA

iqu%& o`Dd ufydk gsuys ywi ls gksdj fudyrh gS rFkk ;gka ij ,d ckj iqu% iwoZ esa Nus inkFkksZ

dks Nkuk tkrk gS ;g fØ;k iqu% vo'kks"k.k dgykrh gS vFkkZr~ o`Ddksa esa jDr nks ckj Nurk gSA nks ckj Nkuus

ds mijkUr jDr esa fLFkr ;wfj;k] veksfu;k] fØ,Vhu] lYQsV rFkk vfrfjDr 'kdZjk vkfn inkFkZ vyx

dj fn;s tkrs gSA O;FkZ inkFkZ o`Ddh; Jksf.k esa bDV~Bk gksrs gS tgka ls ;s inkFkZ ew= ds :i esa ew= uyh

}kjk o`Dd ls ckgj fudyrs gSA ,d LoLFk euq"; ds o`Dd izfrfeuV 125 eh0yh0 dh nj ls jDr Nkurs
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jgrs gSA

o`Ddksa ds dk;Z%&
d) jDr dks Nkudj ew= fuekZ.k djuk %& o`Dd dk lcls eq[; dk;Z jDr dks Nkudj jDr esa mifLFkr

mRlftZr inkFkksZ dks vyx djuk gksrk gSA o`Dd bu inkFkksZ dks ty esa ?kksydj ew= dk fuekZ.k djrk gSA

euq"; ds nksuksa o`Dd izfrfnu 150 ls 180 yhVj jDr dks Nkurs gSA bl izdkj ,d euq"; izfrfnu 1 ls 1-

8 yhVj LoPN ikjn'khZ gYds ihys jax dk æo ew= dk mRltZu djrk gSA

gYdk ihyk jax ;wjsfcfyu uked jatd inkFkZ ds dkj.k gksrk gSA ew= dk ih-,p- 5 ls 8 ds chp gksrk gSA

ew= esa mRlftZd inkFkZ ;wfj;k gksrk gSA izfrfnu euq"; lkekU; voLFkk esa 300 ls 400 fe- xzke ;wfj;k

mRlftZr djrk gSA

'kjhj ls mRlftZr ew= ifj{k.k ds vk/kkj ij fofHkUUk voLFkkvksa ,ao jksxksa dh igpku dh tk ldrh
gSA

(1) ew= ds lkFk vf/kd ek=k esa jDr 'kdZjk (Xywdkst) dk vkuk e/kqesg jksx dk lwpd gSA

(2) ew= ds lkFk vf/kd ek=k esa izksVhu dk vkuk /kkrq{k; vFkok ,Ycwfeusfj;k jksx dk lwpd gSA

(3) ew= ds lkFk vf/kd ek=k esa jDr d.kksa dh mifLFkfr 'kjhj esa lØaked jksx dk lwpd gSA

(4) ew= ds lkFk vf/kd ek=k esa fiRr dk vkuk ihfy;k jksx dk lwpd gSA

(5) ew= ds lkFk thok.kqvksa dk vkuk o o`Ddksa esa Hk;adj nnZ ,ao tyu gksukA o`Dd iznkg uked jksx dk lwpd

gSA

(6) tc o`Dd lYQsV] DyksjkbM ,ao QkLQsVksa dks jDr ls /kkudj vyx rks dj nsrs gSA fdUrq mUgs ew= ds lkFk

mRlftZr ugha dj ikrsA os vdkoZfud inkFkZ o`Dd esa gh bDVBk gksdj iRFkjh dk :i /kkj.k dj ysrs gSA

(7) tc o`Dd Hkfy&Hkkafr jDr esa mifLFkr ;wfj;k dks mRlftZr ugha dj ikrs rc jDr esa ;wfjd ,fLkM+ dh ek=k

c<+us yxrh gS ;g ;wfVd ,flM+ 'kjhj ds tksM+ksa esa ,d= gksdj tksM+ks dk nnZ ,ao lwtu xfB;k jksx dgykrk

gSA

(8) vR;f/kd ruko dh voLFkk esa o`Ddksa dk iw.kZr;k fuf"Ø; gks tkuk fdMUkh Qsy dgykrk gSA

[k) ty dk lUrqyu djuk %&

oDdksa dk nwljk izeq[k dk;Z 'kjhj esa ty dh ek=k dks lUrqfyr djuk gksrk gSA blh dkj.k

vf/kd ty dk lsou djus ij ew= dh ek=k c<+ tkrh gSA

x) vEy {kkj lUrqyu cuk, j[kuk %&

vf/kd ek=k esa vEyh; inkFkksZ dks xzg.k djus ij vuko';d rRoksa dks o`Dd ew= ds :i esa 'kjhj

ls mRlftZr dj nsrs gSA tcfd {kkjh; rRoksa dh Hkh vf/kdrk gksus ij bu rRoksa dks jDr ls Nkudj ew=

ds lkFk mRlftZr djrs gSA

?k) jDr 'kdZjk dk fu;U=.k%& jDr 'kdZjk (Xywdkst) dk fu;U=.k djus esa o`Dd egRoiw.kZrk ls Hkkx

 ysrs gSA jDr esa 80&120 feyh xzke izfr 100 ,e ,y jDr 'kdZjk mifLFkr gksrh gSA o`Dd ls tc jDr

fuL;Unu dh fØ;k gksrh gS rc bl 'kdZjk dks Nkudj iqu% vo'kksf"kr dj fy;k tkrk gSA

M+) ;wfj;k dk fu;U=.k %& ,d LoLFk euq"; ds 100 ,e ,y jDr esa 20&40 ;wfj;k ik;k tkrk gSA ;wfj;k  dh

;g ek=k o`Ddksa }kjk fu;fU=r dh tkrh gSA

p) lksfM+;e ,ao dSfYl;e dk fu;U=.k %& o`Dd jDr esa lksfM+;e ,ao dSfY'k;e vkfn [kfut yo.kksa ds Lrj

dks fu;fU=r djus dk dk;Z djrs gSA
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N) jDr nkc fu;U=.k %& ,d LoLFk euq"; dk jDr jDrgkfu;ksa esa 80&120 (mm of HG) ds ncko

ls cgrk gSA ftls jDr nkc dgk tkrk gSA bl jDr nkc dks fu;fU=r djus esa Hkh o`Dd Hkkx ysrs gSA

o`Ddksa dks izHkkfor djus okys dkjd
d) ty dh ek=k %& ty dh ek=k de ysus ls o`Ddksa esa ew= fuekZ.k dh fØ;k izHkkfor gksrh gSA o v'kqf¼;ksa

dh ek=k 'kjhj esa c< tkrh gSA

[k) mRltZd inkFkZ %&mRrstd inkFkZ tSls pk;] dkQh] ,Ydksgy o nokbZ;ksa ds lsou ls mRrsftr gks tkrs gS

o ew= fuekZ.k dh fØ;k rhozz gks tkrh gSA

x) 'kked inkFkZ %& rEckdw] xqVdk] /kweziku o`Ddksa dh fØ;k'khyrk dks izHkkfor djrs gSA

?k) euksfLFkr %& Øks/k] Hk;] ruko o fglad o`fRr vkfn dk izHkko o`Ddksa dh fØ;k'khyrk ij iM+rk gSA

   efLr"d

efLr"d%& euq"; dk efLr"d 'kjhj ds Hkkj dk 1@50 gksrk gS vkSj diky xqgk esa vofLFkr jgrk gSA

fodkl dh vkjafHkd voLFkk esa efLr"d dks rhu Hkkxksa esa ckaVk x;k gSA

1) vxzefLr"d

2) e/;efLr"d

3) i'pefLr"d

1) vxzefLr"d (Fore Brain) %& ;g efLr"d dk vkxs dk Hkkx gksrk gS ftleas lsjhcze]

cslu&xSaxfy;k] FkSysel] gkb;ksFkSysel vkfn jpuk,a fLFkr jgrh gSA

izefLr"d ;k lSjhcze (Cerebrum) %& ;g dsUæh; rfU=dk rU= dk izeq[k rFkk efLr"d dk

lcls cM+k Hkkx gSA ]xqEct dh rjg blds uhps dk Hkkx lery gksrk gSA diky xqgk dk vf/kd Hkkx

izefLr"dh; dkVsZDl ls Hkjk gksrk gS tks rfU=dk dksf'kdkvksa dk cuk gksrk gSA bls xzs eSVj dgrs gSA

izefLr"d dkVsZDl ls uhps dk Hkkx rfU=dk rUrqvksa (,DlksUl) ls cuk gksrk gS vkSj 'osr jax dk

gksrk gS] ftlss OgkbV eSVj dgrs gSA izefLr"d cqf¼] bPNk] vkos'k] Lej.k 'kfDr tSlh mu vf/kd fodflr

{kerkvksa dk LFky gS] tks euq"; dks fof'k"V :i ls lEiUu fd, gq, gSA
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csly xSax fy;k %& izR;sd izefLr"dh; esa dWkiZl dSyksle ds uhps 'osr nzO; (rfU=dk rUrq) esa /kls gq, Hkwjs

nzO; (lsy ckMht) ds dqN NksVs&eksVs fi.M gksrs gSa] ftls cslu xSaxfy;k dgk tkrk gSA bUkdk eq[; dk;Z

xfr dk leUo; vkSj 'kjhj dh lefLFkfr cuk, j[kuk gS] buesa fodkj mRiUu gksus ls gkFk&iSjks esa

>Vdsnkj xfr;kWa vkSj vfLFkjrk iSnk gks tkrh gSA

FkSysel%& izR;sd r`rh; osfUVªdy ds ik'oZ esa rfU=dk dksf'kdkvksa ,ao rUrqvksa dk ,d v.Mkdkj fi.M gksrk gS]

ftls FkSysel dgk tkrk gSA FkSysel 'kjhj dks izkIr gksus okys laosnh vkosxksa dk oxhZdj.k djus vkSj

izefLr"dh; dkWVsZDl rd mUgs igqWpkus dk dk;Z djrk gSA

gkbiksFkSysel %& FkSysel ds uhps rFkk fiV~;wVjh xzfUFk ds Bhd mGij fLFkr rfU=dk dksf'skvksa ls cuh ,d jpuk

gSA ;g 'olu dk;Z esa lgk;rk djrk gSA 'kjhj ds rki fØ;k dks fu;fer j[krk gSA ,oa Hkkouk

(Emotions) dks fu;fU=r djus esa Hkwfedk fuHkkrk gS fiV~;wVjh xzfUFk dh lgk;rk ls ;g 'kjhj dh

leLr vUr% L=koh xzfUFk;ksa ds dk;Z esa lgk;rk djrk gSA

bUVjuy dSIlwy %& efLr"d dh xgjkbZ esa FkSysel ,ao csly xSaxfy;k ds chp fLFkr mHkjs gq, izsjd rUrqvksa ls

cuk ,d egRoiw.kZ {ks= gksrk gS] ftls bUVjuy dSIlwy dgk tkrk gS ftlds ek/;e ls leLr rfU=dk

vkosxksa dk laogu gksrk gSSA

2) e/;efLr"d (Mid Brain)%&e/;efLr"d] vxz&efLr"d ,oa i'p&efLr"d ds chp vkSj efLr"d

LrEHk ds mGij fLFkr jgrk gSA blesa lsjhczy isMUd~Yl ,ao dkWiksjk DokfMªtsfeuk dk lekos'k gksrk gSA

dkWiksjk dokfMªtsfeuk MklZy dh lrg ij pkj xksykdkj mHkkj gksrs gSA ftUgs nks laosnh dsUæksa esa foHkDr

fd;k tkrk gSA lqihfj;j dksyhdqfy }kjk fdlh oLrq dks ns[kus dh fØ;k lEiUu gksrh gS rFkk bUQhfj;j

dksyhdqfy }kjk lquus dh fØ;k lEiUu gksrh gSA

lsjhczy isMUd~Yl ds lehi yky dsUæd fLFkr jgrk gSA lqihfj;j dksyhdqfy ds chp fiuh;y

ckMh fLFkr jgrh gSA

3) i'p efLr"d (Hind Brain) %& ;g efLr"d dk lcls ihNs dk Hkkx gksrk gS ftlesa iksUl]

esM;wyk vkWCykaxsVk rFkk vuqefLr"d dk lekos'k jgrk gSA

iksUl (Pons)%&  ;g e/;efLr"d ds uhpsa rFkk esM;wyk vkWcykxsVk ds mGij jgrk gSA ;g

efLr"d LrEHk ds chp dk Hkkx gksrk gSA

esM~;wyk vkWCykaxsVk (Medula Oblongata)%& ;g efLr"d LrEc dk lcls uhps dk Hkkx

gksrk gSA bldk vkdkj csyukdkj n.M dh rjg gksrk gS] tks vkSlru 2-5 ls-eh- yEck gksrk gSA bldk

mGijh Hkkx dqN Qwyk jgrk gSA bldk ckg~; Hkkx 'osr nzO; rFkk Hkhrjh Hkkx Hkwjs æO; dk cuk gksrk gSA

blesa ânh; ,ao 'oluh; dsUæ fLFkr gksrs gS] tks ân; ,ao 'olu fØ;k dks fu;fU=r djrs gSA

vuqefLr"d ;k lsjhcsle%& ;g izefLr"d ds vkfDlfiVy yksc ds uhps ihNs dh vksj mHkjk gqvk Hkkx

gksrk gS] tks esM~;wyk vkWCykaxsVk ds mGij] iksUl ds ihNs dikyh; xqgk esa fLFkr gksrk gSA

vuqefLr"d ,sfPNd isf'k;ksa esa leUo; LFkkfir djrk gS rFkk 'kjhj dh eqæk vkSj mlds lUrqyu

dks cuk, j[krk gSA ;g isf'k;ksa esa ruko dh Js.kh] lfU/k;ksa (Joints) dh fLFkfr vkSj izefLr"dh;

dkWVsZDl ls vkus okyh tkudkjh ls lEcfU/kr laosnh vkosxksa dks fujUrj izkIr djrk jgrk gSA
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efLr"d LrEHk %& e/; efLr"d] iksUl ,ao esM~;wyk vkWCyaxsVk ds ,d lkFk dbZ lkekU; dk;Z gSA bUgs izk;%

la;qDr :i ls efLr"d LrEHk dgk tkrk gSA bl {ks= dks U;wfDykb (Nuclei) Hkh jgrs gSA tgka ls dikyh;

rfU=dk,Wa fudyrh gSA

efLr"dkoj.k ;k eSfuUtht%& efLr"dkoj.k lqj{kkRed f>fYy;ka gSA tks [kksiM+h ,ao efLr"d ds chp fLFkr jgdj

Likbuy dkMZ (lq"kqEuk) dks iw.kZ:i ls <+ds jgrh gS rFkk bUgs v?kkr ls cpkrh gS esfuUtht rhu izdkj dh gksrh

gSA

1) M~;wjkeSVj (Duramater)

2) ,jkDukbM eSVj (Arachnoid Mater)

3) ik;k eSVj (Pia Mater)

M;wjkeSVj%& M;wjkeSVj lcls mGijh vkoj.k (f>Yyh) gksrh gS] tks dBksj l?ku la;ksth mrdksa dh cuh gksrh gSA

blesa nks ijrs gksrh gS] ckã ijr [kksiM+h dh vUn:uh lrj dk vLrj gSA bldh vkUrfjd ijr dqN LFkkuksa

ij vUnj dh vksj mHKjh gksrh gS tks ekfLr"d ds Hkkxksa dks vyx djrh gS ,oa mUgs fLFkfr esa cuk;sa j[kus

esa lgk;rk djrh gSA Mk;kQSEek lsyh oy; LQSukbM vfLFk esa fLFkr x~M<sa] lsyk Vf'kZdk ds mGij Nr cukrk

gS] ftlesa fiV~;wVjh xzfUFk fLFkr jgrh gS] tks mGij gkbiksFkSysel ls tqM+h gksrh gSA

,jkDukWbM+ eSVj%& ;g M;wjkeSaVj ds Bhd uhps iryk vkSj dksey vkoj.k gksrk gS] tks rUrq ,ao yphys mGrdksa dk cuk

gksrk gS ;g ,d ldjas (dSfiyjh) lcM~;wjy vodk'k }kjk M~;wjkeSVj ls i`Fkd jgrk gSA ,jkDukWbM eSVj ,ao

ik;k eSVj ds chp lc&,jkDukbM vodk'k jgrk gSA lc&,jkDukbM vodk'k esa lsfjczksLikbuy æo fo|eku

jgrk gS] tks efLr"d ,ao Likbuy dkMZ dks vk?kkrksa ls cpkrk gSA

ik;keSVj%& ik;keSVj ,jkDukWbM ds uhps okyk vkoj.k gSA ;g la;ksth mGrd dh ,d iryh f>Yyh gksrh gS] ftlesa

cgqr&lh jDrokfgfu;kaa gksrh gS ;g efLr"d ,ao L;kbuy dkMZ dh lrg ds lEidZ esa jgrh gS vkSj efLr"d

ds lHkh eksM+ksa dks <+drh gqbZ izR;sd njkj esa /kalh gksrh gSA

efLr"d ds osfUVªdYl %&efLr"d esa fLFkr vkUrfjd xqgkvksa dks osfUVªdy ;k fuy; dgrs gS] ftuesa lsfjczks&Likbuy

æo(CSF) Hkjk gksrk gSA

nks ysVjy osfUVªdYl  (Lateral Ventricles)

r`rh; osfUVªdy (Third Ventricles)

prqFkZ osfUVªdy (Fourth Ventricles)

nksuksa nk,a ck,a ysVjy osfUVªd~Yl o`gnkdkj gksrs gS] tks izefLr"dh; v¼Zckyk¼ksaZ esa fLFkr jgrs gSA ysVjy

osfUVªdy dk eq[; Hkkx izR;sd v¼Zxksyk¼Z ds iSjkbVy yksc esa fLFkr jgrk gSA

r`rh; osfUVªdy nk,Wa ,oa ck,a Fksysel ds chp esa ysVjy osfUVªdy ds uhps fLFkr jgrk gSA

prqFkZ osfUVªdy %& r`rh; osfUnzdy ds uhps] lsjhcsye ds chp esa fLFkr pkSjl fijkfeM+h xqgk gksrh gSA prqFkZ osfUVªdy

ds ik'oZ esa nks fNnz gksrs gSA ftUgs ^Qksjfeuk vkWQ yqLpdk* dgrs gSA ;s lHkh osfUVªdYl lsfjczks Likbuy nzo

(CSF) ls Hkjs jgrs gSA

lsfjczksLikbuy nzo (Cerebrospinal Fluid CSF) %&

lsfjczksLikbuy nzo IykTek ls feyrk&tqyrk ,d LoPN] jaxghu nzo gS tks lc,jkDukWbM vodk'k ,oa efLr"d
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ds osfUVdYl ls Hkjk jgrk gSA ;g efLr"d ds osfUVdYl ds mGijh Hkkxksa esa fLFkr dksf'kdkvksa dh tkfydk&dksjkWbM

IysDllsl (Choroid Plexuses) }kjk L=kfor gksrk gSA vkSlru O;fDr easa ;g 720 feyh- izfrfnu dh

nj ls L=kfor gksrk jgrk gSA bldk nkc 60 ls 140 fe-yh- ty rFkk vkisf{kd ?kuRo 1005 gksrk gSA

lsfjczksLikbuy nzo esa izksVhu] Xywdkst] ;wfj;k] DyksjkbM+] iksVSf'k;e] dSfY'k;e] lksfM;e] ;wfjd]

vEy] lYQsV] QkWLQsV rFkk fØfLVfuu Hkh feys jgrs gSA efLr"dkoj.k 'kksFk vkfn jksxksa esa bl nzo dh ek=k

c<+ tkrh gSA

dk;Z %& lsfjczksLikbuy nzo dk eq[; dk;Z uktqd rfU=dk mGrdksa ,oa vfLFkr xqgkvksa dh fHkfrvksa ds chp ikuh dh

xn~nhuqek jpuk cukdj efLr"d ,oa Likbuy xkWMZ dh lqj{kk djrk gSA v?kkr vojks/kd (Shock

Absorber) dh Hkkafr dk;Z djrk gSA iks"kd rRo ,oa vkDlhtu Hkh efLr"d dks blh ds }kjk igqWapk, tkrs

gSA

rfU=dk rU=

rfU=dk rU= %& rfU=dk rU= 'kjhj dk ,d egRoiw.kZ rU= gS] tks lEiw.kZ 'kjhj dh rFkk mlds fofHkUu Hkkxksa ,oa

vaxksa dh leLr fØ;kvksa dk fu;U=.k fu;eu rFkk leUo;u djrk gS vkSj lefLFkfr cuk;s j[krk gSA

'kjhj ds lHkh vuSfPNd dk;ksZ ij fu;U=.k rFkk leLr laosnukvksa dks xzg.k dj efLr"d esa igqWapkuk blh

rU= dk dk;Z gSA

rfU=dk rU= rfU=dk mGrdksa ls cuk gksrk gS] ftuesa rfU=dk dksf'kdkvksa ;k U;wjkWUl vkSj buls

lEcfU/kr rfU=dk rUrqvksa rFkk ,d fo'ks"k izdkj ds l;ksth mGrd ftls U;wjksfXy;ka dgrs gS dk lekos'k

gksrk gSA rfU=dk rU= ds rhu Hkkx gksrs gSA

1- dsUnzh; rfU=dk rU= (Central Nervous System)

2- ifjljh; rfU=dk rU= (Peripheral Nervous System)

3- Lok;Ùk rfU=dk rU= (Autonomic Nervous System)

es:jTtq @ lq"kqEuk

es:jTtq dks jh<+ Hkh dgrs gS tks ,d eksVh ,oa n`<+ jLlh dh Hkkafr yEcj ofVZczk rd okfVZczy dkWye esa

lqjf{kr jgrh gSA O;Ld esa bldh yEckbZ 45 ls-eh- gksrh gSA ;g vius fupys fljs ij 'kadq&vkdkj vkd`fr

ds :i esa l¡djh gks tkrh gSA rc mls dksul esM~;wysfje (Conus Medullaris)dgrs gS] blds fljs

esa Qkbye VfeZusyh uhps dh vksj dkWfDlDl rd tkrs gS] tks rfU=dk&ewyksa ls f?kjs jgrs gS] bUgsa dkWMk

bfDouh dgrs gSA

Likbuy dkWM+Z dh lEiw.kZ yEckbZ ls Likbuy rfU=dkvksa ds tksM+s fudyrs gSA ;g eksVkbZ esa dqN

fHkUurk fy, jgrh gS] ljokbZdy ,oa yEcj {ks=ksa esa ;g vU; Hkkxksa dh vis{kk vf/kd eksVh gksrh gSA tgkWa ls

;g gkFk&iSjksa dks vR;f/kd rfU=dk lEiwfrZ djrh gSA Likbuy rfU=dk,Wa (Spinal Nervous) yEcj

Qksjkesu ,oa lSØy Qksjkesu ls gksrh gqbZ ofVZczy dSuky ls ckgj fudyrh gSA Likbuy dkWMZ esa ihNs ,oa

lkeus dh vksj xgjh njkj (Fissure) jgrh gS] ftlls ;g izefLr"d dh Hkkafr nk,a ,oa cka, Hkkx ds :i

esa iw.kZr% foHkkftr jgrh gSA
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efLr"d ds leku Likbuy dkWMZ Hkh 'osr ,oa Hkwjs nzO; ls cuh gksrh gSA blesa izsjd ,oa laosnh

rUrq gksrs gS] bu rUrqvksa ds }kjk 'kjhj fofHkUu vaxksa ls efLr"d dks laosnuk igqWapkrk gS A

vuqizLFk dkV esa Likbuy dkWMZ dk Hkwjk nzO; (Gray Metter) vaxzasth ds ^H* v{kj dh vkd`fr

tSlk fn[kkbZ nsrk gSA bl Hkwjs nzO; ds pkj gkWuZl (Horns) gksrs gSA vkxs dh vksj mHkjs gq, nks Hkkxksa dks

,fUVfj;j gkWUlZ (Anterier Horns) rFkk ihNs dh vksj mHkjs nksuksa Hkkxksa dks iksLVhfj;j gkWuZl (Poste-

rior Horns) dgrs gSA

,UVhfj;j gkWUlZ ls fudyus okyh rfU=dk,Wa /kM+] iSj ,oa ckgqvksa dh isf'k;ksa eas tkrh gS] tks izsjd

rfU=dk,Wa (Motor Nervous) dgykrh gSA

;fn la{ksi esa dgk tk;s rks jh<+ dh gM~Mh gh gekjs 'kjhj dk eq[;r vk/kkj gSA ;fn bl vk/kkj dk

FkksM+k lk Hkh uqdlku gksrk gSA dgha ij Hkh pksV vkrh gS rks blls gekjh lewph 'kkjhfjd iz.kkyh izHkkfor

gksrh gSA efLr"d ds lkFk&2 es:jTtw dk Hkh lqn`<+ ,oa LoLFk gksuk vR;kf/kd vko';d ,oa egRoiw.kZ gSA

ukfldk dh lajpuk o dk;Z

ftl KkusfUnz; }kjk gesa xU/k dk Kku gksrk gS mls ^?kzk.ksfUnz;* (ukfldk ;k ukd) dgrs gSA ukd ds nks

Hkkx gksrs gSA

(d) ckgjh (cfgukZfldk) External Nose

([k) Hkhrjh (uklk xqgk) Nasal Fosoa

d) ckgjh (cfgukZfldk) External Nose %& bldk dM+k Hkkx gM~fM;ksa ls cuk gksrk gS vkSj uhps dk

eqyk;e Hkkx tks nckus ls nc tkrk gSA ekal] dkfVZyst vkSj Ropk dk cuk gksrk gSA ukd ds uhps dk Hkkx

,d nhokj ds }kjk nks Hkkxksa esa caVk gksrk gS ftUgs ̂ uFkqus* dgrs gSA bu uFkquksa esa cky mxs jgrs gS tks Nyuh

dk dke djrs gS] ok;q dh /kwy] feV~Vh vkSj lw{e dhM+ksa dk ckgj gh jksd ysrs gS] vUnj ugha tkus nssrs gSAA

uFkquksa ds Hkhrjh i`"B ij 'ysf"ed dyk (Mucous Membrane) p<+h jgrh gSA bl 'ySf"ed

dyk esa jDr dh dksf'kdkvksa dk tky QSyk gqvk gksrk gSA tc ok;q ukd }kjk QsQM+ksa esa tkrh gS rks bu jDr

dksf'kdkvksa esa Hkjs gq, jDr ls xje gksdj vUnj tkrh gSA vxj ok;q xje gksdj u tk, vkSj B.M+h gh pyh

tk, rks ulsa Qwy tk;sxh vkSj ̂ tqdke* gks tk,xkA uFkquksa dh  'ysf"ed dyk esa vusd xzfUFk;kWa (XyS.M~l)

gksrh gS ftuesa cyxe curk gSA ;g cyxe uFkquksa dks xhyk j[krk gSA tqdke gksus ij ;s xfUFk;kWa vf/kd

ek=k esa cyxe cukus yxrh gSA

[k) Hkhrjh (uklk xqgk) Nosal Fossa%& uFkquksa esa ls ns[kus esa tks ukyh tSlh pht fn[kkbZ nsrh gS cl

ogh ^uklkxqgk* gSA blds chp esa inkZ gksrk gSA mlds chp ds insZ ij 'ysf"ed dyk p<+h jgrh gSA

uklkxqgk esa tks 'ySf"ed dyk jgrh gS] ogh ^xU/k* dks igpkurh gSA rFkk ogh ^?kzk.k&izns'k* Hkh gSA

uklkxqgk ds izR;sd dks"B (pSEcj) ds mGij okys Hkkx ls law?kk tkrk gS rFkk uhps okys Hkkx ls 'okl (lkal)

xzg.k fd;k tkrk gSA ok;q dk vf/kd Hkkx blh ds uhps ds Hkkx esa gksdj tkrk gSA

ukd ds fiNys Hkkx dk lEcU/k d.B Hkkx ls gksrk gSA ;gh dkj.k gS fd dHkh&2 ikuh ihrs le;

galh vk tkus ij ty d.B ls ukd esa vk tkrk gSA
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ukd ds dk;Z %&
ukd cgqr gh mi;ksxh KkusfUnz; gSA ukd dh ?kzk.k ukM+h }kjk gesa xU/k dk Kku gksrk gSA ;g 'okl ekxZ dk

cgqr gh vko';d Hkkx gSA blds uFkquksa ds cky ok;q dh /kwy] feV~Vh vkSj lw{e dhM+ksa dks QsQM+ksa ds vUnj

tkus ls jksdrs gSA uFkquksa ds Hkhrj Hkh 'ySf"ed dyk dh dksf'kdk,Wa ok;q dks xje djds QsQM+ksa ds vUnj

Hkstrh gSA ;fn os ,slk u djs rks gesa vk;s fnu tqdku gksrk jgsxkA ukd dh 'ySf"ed dyk esa tks 'ys"ek

rS;kj gksrk gSa mlesa jksx ds dhVk.kqvksa dks u"V djus dh 'kfDr gksrh gSA ukd ekuo thou ds fy, cgqr gh

mi;ksxh vax gSA

d.kZ dh ljapuk

izkf.k;ksa esa dku Jo.k iz.kkyh dk eq[; vax gSA dku mÙkdksa ls fufeZr ,d izkyac gksrk gS ftls ck>d.kZ ;k

d.kZikyh dgk tkrk gSA

ekuoh; dku ds rhu Hkkx gksrs gSA

d) ckg~; d.kZ

[k) e/; d.kZ

x) vkarfjd d.kZ

d) ckg~; d.kZ %& df.kZikyh ls vkokt dh rjaxsa bdV~Bh djds dku ds insZ rd igqpkWark gSA ftlls dku ds insZ

esa dEiu gksrk gSA ge /kwy vkSj vU; fpids d.kksa dks ckg~; dku esa ls gh fudkyrs gSA

[k) e/; dku %& e/; dku ;wLVsf'k;u V~;wc }kjk ukd dh xqQk ls tqM+k jgrk gSA ;wLVsf'ku V~;wc dks bZ-,u-Vh-

V~;wc Hkh dg ldrs gSA D;ksafd ;g dku ukd vkSj xys dks tksM+rh gSA blds dkj.k e/; d.kZ okrkoj.k ls

vpkud gq, gok ds ncko (tSls foLQksV ;k /kekds) dks >sy ldrh gSA D;ksafd ;g nokc bZ-,u-Vh- V~;wc

}kjk ukd o xys rd igqWapk nsrh gS o uqdlku ;g gS fd bZ-,u-Vh- V~;wc ukd o xys ds laØe.k dks dku

rd igqapk nsrh gSA

vkarfjd d.kZ %& bls yScjaFk Hkh dgrs gSA vkarfjd dku ;k yScfjaFk 'ka[kuqek ljapuk gksrh gSA bl 'ka[k esa nzo Hkjk

jgrk gSA ;g vkokt ds dEiuksa dks raf=dkvksa ds ladsrksa esa cny nsrh gSA ;s ladsr vkBoha efLr"d raf=dk

}kjk fnekx rd igqWapkrh gSA

vkUrfjd d.kZ esa fLFkr iV~fV;ksa dh ljapuk gkjeksfu;e tSls vyx&2 rjg ls dfEir gksrh gSA

Jo.k fØ;k %& tks vkokt gekjs dkuksa rd igqWaprh gSA igys  dku ds inksZ esa dEiu iSnk djrh gSA ;g dEiu rhu

NksVh gfM~M;ksa ds }kjk dkuksa ds e/; Hkkx (Middle Ear)] gWaej (Hammer)] ,ufoy (Anvil) ,oa

 ifj.kke dkWdfy;kWa ds nzoksa esa xfre; gksrk gSA dkWdfy;kWa ds vUnj laosnu'khy dksf'kdk,Wa (Senstive cell) gksrh

gS] tks fd bu xfr dks uksV dj ysrh gS vkSj U;wVy fØ;kvksa (Neutal Activity) dh 'kq:vkr djrh gS tks

fd vkWfM+Vjh uoZ ds }kjk fnekx rd igqWapk;h tkrh gSA bl izdkj ls ge lqurs gSA

Jo.kh; vfLFkdk,Wa %& (d) eSyh;l ([k) ,ufoy (x) LVSiht

'kjhj dh lcls NksVh vfLFk ^^LVSiht** gSA
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us= dh ljapuk ,oa dk;Z

gekjh KkusfUnz;ksa esa vkWa[k lcls dksey vkSj vfr egRoiw.kZ vax gSA tSlk fd loZfofnr gS fd gekjs 'kjhj

esa nks vka[ks (,d nka;h vkSj ,d cka;h vksj) gksrh gSA ;g HkkSgksa ds uhps ukd ds nkWa;s&ckWa;s vkSj diZj ds

xM~Mksa esa gksrh gSA diZj ds ftu xM~Mksa esa vkWa[ks jgrh gSA mudks ^vf{k[kkr* vFkok ^us=xqgk* (Orbital

Fossa) dgrs gSA blh us= xqgk esa vkWa[k dk xksyk vFkkZr~ vf{k xksyd (Eye Ball) jgrk gSA vf{kxksyd

ds mGij nks iyds jgrh gS tks xnZ o /kwy ls vf{kxksyd dks cpkrh jgrh gSA bu iydksa ds vkxs cky gksrs

gS ftUgs vf{kykse dgrs gSA

izR;sd vkWa[k dh cukoV dSejk (Camera) ls feyrh&tqyrh gS] D;ksafd ftl izdkj dSejs esa ,d

ySUl gksrk gS Bhd mlh izdkj vkWa[k esa Hkh ySUl gksrk gS ftls ̂ LQfVd&rky* (Crystallice Lens) dgrs

gSA gekjh vkWa[k xsan dh rjg xksy gksrh gSA blds lkeus dk Hkkx vkxs dh vksj mHkjk gqvk gksrk gS mGij dh

iyd ds lkFk us=xqgk ds vxys vkSj mGij okys Hkkx esa ,d xzfFk yxh jgrh gS ftls ^vJqxzfUFk* (Tear

Gland) dgrs gSA blls L=kfor gksus okys vkWalw dks ̂ us=ksn* ;k ,Doh;l g~;wej (Aqueous Humour)

dgrs gSA

n`f"V dh fØ;k fof/k %& tc fdlh oLrq ij izdk'k dh fdj.ksa iM+rh gS rks os izfrfcfEcr gksdj pkjksa vkSj QSyrh

gSA ;kn jf[k;sa dh izdk'k dh fdj.ksa loZizFke duhfudk (Canea) esa iM+rh gSA izdk'k dh fdj.ksa

duhfudk esa ls gksrh gqbZ vxzdks"B esa tkrh gS vkSj ;gkWa ls iqryh esa gksrh gqbZ rky (Lens) ls xqtjrh gSA

rky esa ls xqtjdj ;s fdj.ksa LQfVd nzO; (Vitreous Humour) esa tkrh gS vkSj ;gkWa ij vUr% iVy

(Retina) esa iM+dj mYVh vkSj NksVh lh rLohj cukrh gSA

izdk'k dh fdj.ksa tc vUr% iVy izdk'k ij fxjrh gS rks okr&laosnuk jsfVuk ls n`f"V ukM+h

(Oltic Nerve) }kjk efLr"d ds fiNys Hkkx esa tkdj n`f"V mRiUu djrh gSA

Ropk dh ljapuk

Ropk esa Li'kZ dks xzg.k djus okyh dqN iryh vkSj dqN eksVh lw{exzkgh vadqfjdk;sa gksrh gSA buds ewy

Hkkx esa ukM+h dh 'kk[kk;sa ?kqlh gqbZ jgrh gS ftuls Li'kZ dk Kku laogu efLr"d rd gksrk gSA tc Li'kZ dks

xzg.k djus okyh vadqfjdkvksa ij FkksM+k Hkh ncko iM+rk gS rks budh ukfM+;ka] mÙksftr gks tkrh gS rFkk ;gh

mÙkstuk efLr"d esa igqWapdj Li'kZ dh laKk iSnk djrh gSA

m".k] 'khr] Li'kZ vkSj nnZ bu lcds xzg.k djus ds fy, vyx&2 pkj izdkj dh Li'kkZdqfjdk;sa

gksrh gSA Ropk esa laKkog ,oa ps"Vkog nksuksa izdkj dh rfU=dk,Wa ;k ukfM+;kWa ,oa mudh rUrq,Wa (Nerve

Fibers) gksrh gSA tks fo'ks"kdj Losn xzfUFk;ksa vkfn esa n`f"Vxkspj gksrh gSA

Ropk ds dk;Z %&
1) Ropk ekal vkfn dksey /kkrqvksa dh j{kk djrh gSA

2) ;g jksxksa Riknd thok.kqvksa] dhM+ksa ,d fo"kksa dks 'kjhj ds Hkhrj izfo"V gksus ls jksdrh gSA

3) rki{k; dks fu;fU=r djrh gSA

4) Ropk] lnhZ] xeh] dkseyrk] dBksjrk] ihM+k] Li'kkZuqHko dks eglwl djrh gSA

5) Ropk lw;Z dh fdj.kksa ls thouh; nzO; (Vitamin-D) dh mRifÙk esa lgk;d gksrh gSA
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6) Ropk ds jatd d.k }kjk lw;Z dh larIr fdj.kksa ls 'kjhj ds vkH;kUrfjd vax&izR;xksa dh j{kk djrh gSA

7) Losn xzfUFk;ksa }kjk ilhus ds :i esa 'kjhj ds eyksa dks ckgj fudkyrh gSA

thHk

thHk dk eq[; dk;Z fdlh oLrq dks p[kdj mlds Lokn dks Kkr djuk gSA D;ksafd blesa Lokn ds fjlsIVlZ

gksrs gSA thHk ,d vR;f/kd xfr'khy vax gS] tks Lokn&laosnu ds vfrfjDr pckus fuxyus rFkk cksyus

tSls egRoiw.kZ dk;ksa dks Hkh laikfnr djrh gSA thHk eq[k esa fLFkr E;wdl esEczsu ls iw.kZr% <Wadh gqbZ ,sfPNd

isf'k;ksa ls fufeZr ,d laosnkax gSA

LoLFk voLFkk esa thHk rj ,oa xqykch jgrh gS] bldh mGijh lrg e[keyh fn[kkbZ iM+rh gS rFkk

cgqr ls mHkkjksa ls vkPNkfnr jgrh gS] ftUgsa vadqjd ;k iSfiyh dgrs gSA bu vadqjdksa dks ^Lokn dfydk,a*

Hkh dgk tkrk gSA ekuo esa yxHkx 10]000 Lokn dfydk,Wa jgrh gSA

LOkkn dfydk,Wa xzg.k djus dh fØ;k fof/k %&
Lokn dfydk,Wa gh Lokn dh fof'k"V vUrkax gSA budh izR;sd dksf'kdk esa Lokn&rfU=dk dh 'kk[kk vkrh gSA

izR;sd Lokn dfydk vadqjd (iSfFkyh) dh lrg ij lw{e jU/kz ls [kqyrh gS vkSj [kk| inkFkZ bu jU/kzks esa

izos'k dj bu mHkkjksa dks vius laLi'kZ ls mn~nhIr djrs gSA buesa mRiUu mn~nhiu ds vkosx Lokn laosn dh

rfU=dkvksa (VII, IX o X dikyh; rfU=dk,Wa) ds }kjk efLr"d ds Lokn dsUnz (Taste Centre) esa

lapkfjr gksrs gSA vkSj ogkWa Lokn dk fo'ys"k.k gksrk gSA rRi'pkr gh gesa fofHkUu izdkj ds Loknksa dk Kku

gksrk gSA

ih;w"k xzfUFk dh ljapuk ,oa dk;Z

☞☞☞☞☞ ekuo 'kjhj esa ih;w"k xzfUFk ,d eVj ds nkus ds vkdkj dh vr% L=koh xzfUFk gSA euq";ksa esa bldk otu 0-

5 xzke (0-02 vksl) gksrk gSA ;g lsyk VfuZdk esa gkbiksFkSysel ds uhps fLFkr gksrh gSA

☞☞☞☞☞ ih;w"k xzfUFk ,d vfr egRoiw.kZ vr% L=koh xzfUFk gSA ftls ekLVj xzfUFk (Master Gland) Hkh dgk tkrk

gSA D;ksafd blls mRiUu gkWeksZUl vU; vr% L=koh xzfUFk;ksa dh lfØ;rk dks m¼hIr djrs gSA

☞☞☞☞☞ ih;w"k xzfUFk 'kjhj ds fodkl esa rFkk 'kjhj esa ikuh ds larqyu dks cuk;s j[kus esa lgk;rk djrh gSA

☞☞☞☞☞ ih;w"k xzfUFk ds nks [k.M gSA

(d) vxz[k.M

([k) i'p [k.M
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vxz[k.M%& vxz[k.M midyk dksf'kdk dk lewg gS tks jDr pSuyksa ls fodflr gksrk gSA blds foifjr i'p

[k.M+ efLr"d ls lEcfU/kr gksrk gS vkSj rfU=dk ra= ls fufeZr gksrk gS ,oa izR;{k :i ls gkbiksFkSysel ls

tqM+k jgrk gSA

vxz[k.M ls vyx&2 gkWeksZl dk L=ko gksrk gS tks fofHkUu dk;ksZ ds fy, mi;ksxh gksrk gSA

1- o`f¼ gkWeksZal%&o`f¼ gkWeksZal dk fuekZ.k djrk gS tks o`f¼ nj dks c<+krk gS vkSj ifjiDork dh fLFkfr dk

fuekZ.k djrk gSA

☞☞☞☞☞ ;g ,d izksVhu ij vk/kkfjr isIVkWbM gkekZsu gSA ;g euq";ksa vkSj vU; tkuojksa esa o`f¼] dksf'kdk iztuu

vkSj iqu fuekZ.k dks izksRlkfgr djrk gSA

☞☞☞☞☞ bldh deh gks tkus ij dn NksVk jg tkrk gSA

2) FkkbjkWbM+ míhid gkWeksZu %&
ih;w"k xzfUFk }kjk L=kfor ;g ,d egRoiw.kZ gkWeksZu gSA FkkbjkWbM+ míhid gkWeksZu FkkbjkWbM+ xzfUFk rd ;k=k

djrk gS vkSj FkkbjkWbM+ xzfUFk dks nks FkkbjkWbM+ gkWeksZu mRiUu djus ds fy, m¼hIr djrk gSA

;g nks FkkbjkbM+ gkeksZu ,y&FkkbjkWfDlu (L-Thyroxine T4) vkSj VªkbZvk;ksM+k sFkk;jksfuu

(Triodothyronine T3) gSA

FkkbjkWbM míhid gkWeksZu dh deh ds izHkko
☞☞☞☞☞ mÙkdksa esa deh] xyxaM (Goitre)] otu c<+uk] ekalisf'k;ksa esa vdM+u vkfn FkkbjkWbM+ míhid gkWeksZu

dh deh ds y{k.k gSA

vf/kdrk gksus ij %& bl fLFkfr esa gkbij FkkbjkWfM+Le uked fLFkfr mRiUu gks tkrh gSA ftlesa vkWa[ks

ckgj dks mHkj gks tkrh gSA otu de gksus yxrk gSA o dqf'kax jksx gks tkrk gSA

3) Y;wfVukbftax gkWeksZu %&
;g cM+s izksVhu gS tks ,y-,p- (LH) o`"k.k dh ysfM+x dksf'kdkvksa (Leyding cells) dks iq:"kksa esa

VsLVksLVsjkse cukus ds fy, mÙksftr djrk gS rFkk fL=;ksa esa (Tleca cells) esa o`f¼ djrk gSA

4) izksySfDVu (Prolactin) %&
bldk y{; vax Mammary glands gksrs gS rFkk ;g Lruksa dks nw/k mRiknu ds fy, mÙksftr djrk gSA]

izksySfDVu xHkkZoLFkk ds nkSjku la"ys"k.k iznku djrk gS rFkk Hkzw.k dh izfrj{kk lgu'khyrk esa Hkh ;ksxnku

nsrk gSA

5) QkWfydy míhid gkWeksZu %&
;g iq:"kksa vkSj efgykvksa nksuksa esa gh curk gSA

efgykvksa esa bl gkWeksZu ls vaM+ksa dk mRiknu o iq:"kksa esa 'kqØk.kqvksa dk mRiknu mÙksftr gksrk gsA

6) esysukslkbV míhid gkWeksZu (MSH) %&
;g gkWeksZu Ropk ,oa ckyksa esa esysukslkbV }kjk esysfuu ds mRiknu dks mÙksftr djrk gS] ;g Hkw[k ,oa

dkeksÙkstuk ij Hkh izHkko Mkyrk gSA
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i'p[k.M %&
1) vkWDlhVksflu (Oxytocin) %&

☞☞☞☞☞      ;g gkWeksZu efgyk iztuu esa Hkwfedk ds fy, tkuk tkrk gSA ;g izlo ds nkSjku ;ksfu vkSj xHkkZ';

ds QSyko ds le; cM+h ek=k esa mRiUu gksrk gS vkSj L=kfor gksrk gSA

☞☞☞☞☞ xHkkZ'k; ladqpu esa lgk;rk djrk gSA

2) oSlksizsflu %&
oSlksiszflu ,d isIVkbM+ gkWeksZu gS tks xqnksZ (Tubules) esa v.kqvksa ds reapsorption dks fu;fU=r djrk

gS vkSj mÙkd ikjxE;rk dks cuk, j[krk gSA

;g lekoLFkk esa ,d egRoiw.kZ Hkwfedk fuHkkrk gS vkSj ikuh] Xywdkst o jDr yo.k ds fofu;eu esa

Hkh lgk;rk djrk gSA

,Mªhuy @ vf/ko`Dd xzfUFk dh ljapuk

gekjs 'kjhj esa nks vf/ko`Dd xzfUFk;kWa gksrh gS rFkk nksuksa xqnksZ dh pksVh ij fLFkr gksrh gSA ;g dusfDVo fV';w

dSIlwy (Connective Tissue Capsule) ls f?kjh gksrh gS vkSj vkaf'kd :i ls olk ds ,d }hi esa nch

jgrh gSA vf/ko`Dd xzfUFk dks lqijkjhuy xzfUFk (Suprarenal Glands) Hkh dgk tkrk gSA

;g nksuksa nks Hkkxksa esa foHkkftr gksrh gSA

☞☞☞☞☞ igyh ,Mªhuy dkWVsZDl tks fd ckgjh {ks= gksrk gS vkSj nwljs dks ,Mªhuy eSM~;wyk dgk tkrk gS tks fd

vkarfjd {ks= gSA

☞☞☞☞☞ ,Mªhuy dkWVsZDl vkSj ,Mªhuy esM~;wyk nksuksa vyx&2 dk;Z djrh gSA

,Mªhuy dkWVsZDl        ,Mªhuy eSM~;wyk

1) feujyksdkWVhZ dksbM+ 1) ,ihusÝhu

2) XywdksdkWVhZdksbM+ 2) ukWj,ihusÝhu

3) xksukM+ksdkWVhZdksbM+

,Mªhuy dkWVsZDl dh ljapuk ,oa dk;Z %&
;g otu esa 5&7 xzke dh xzfUFk gS tks ,Mªhuy xzfUFk dk yxHkx 90 izfr'kr Hkkx cukrh gSA ;g dbZ

LVsjkbM+ gkWeksZu mRiUu djrh gS] ftUgsa dkfVZdksLVsjkWbM dgk tkrk gSA

↓ ↓

↓ ↓

↓



'k
qHk
e
 c

jo
ky

k

32

ekuo 'kjhj foKkuBY-102 NOTES

dkVsZDl ds rhu {ks= gksrs gS %&

1) feujsyksdkWfVZdkW;M+ (Mineralocorticoid)%& ;g ,Mªhuy dkWVsZDl ds ckg~; {ks= dh

dksf'kdk }kjk mRiUu gksus okys LVsVkWbM+ gkWeksZuksa dk ,d lewg (Group) gS] tks [kfutksa (Minerals)

dh lkUnzrk dks fu;fU=r djrk gSA blds vUnj ,YM+ksLVsjkWu gkWeksZu lekfgr gksrs gS tks 'kjhj esa lksfM+;e

(Na) vkSj iksVsf'k;e (K) ds lUrqyu dks cuk;s j[kus esa lgk;rk djrk gSA ;g o`Ddh; ufydkvksa

(Kidney tubule) }kjk jDr esa lksfM+;e ds iqu% vo'kks"k.k esa o`f¼ djrk gSA ;g 'osn xzfUFk;ksa ij Hkh

fØ;k djrk gS] ftlls 'kjhj nzO;ksa esa bySDVªksykbV~l dk larqyu lkekU; cuk jgsA ,YM+ksLVsVkWu dh

vf/kdrk ls mPp jDrpki gks tkrk gSA

2) XywdksdkWfVZdkW;M+ (Glucocorticoid)%& ;g ,Mªhuy dkWVsZDl ds e/; {ks= esa L=kfor gksus

okyk gkeksZu gSA ;g jDr 'kdZjk dh lkUnzrk dks fu;fU=r djus esa lgk;rk djrk gSA ;s 'kkjhfjd rFkk

ekufld ruko ds izHkkoksa dks de djus esa lgk;d gksrs gSA

XywdksdkWfVZdkW;M+ ds vf/kd ek=k esa L=kfor gksus ds dkj.k ^dqflaXl jksx* gksrk gSA tks izk;%

dkWVsZDl esa V~;wej dk dkj.k curk gSA 'kqxj gksus dh lEHkkouk vf/kd c<+ tkrh gSA ;g iq:"kksa esa

uiqaldrk dk dkj.k Hkh curk gSA

3) xksusM+ksdkWfVZdkW;M+l %& dkWVsZDl ds vkUrfjd {ks= ls L=kfor gksus okyk gkeksZu gSA budk fu;eu

,fMªuksdkWfVZdksVªkWfid gkWeksu }kjk gSA blds vUrxZr ,.Mªkstu] bZLVªkstu rFkk izkstsLVsjksu] bu rhu fyax

gkWeksZUl dk lekos'k gksrk gS] budk izHkko o`"k.k (Testis) ,oa fMEck'; (ovum) }kjk L=kfor gkWeksZu

ds leku gh gksrk gSA ;s iq:"k ,oa fL=;ksa ds iztuu vaxksa ds dk;Z dks izHkkfor djus esa egRoiw.kZ Hkwfedk

fuHkkrs gS rFkk mudh 'kkjhfjd ,oa LoHkkoxr fo'ks"krkvksa dks Hkh izHkkfor djrs gSA

,Mªhuy esM;wyk %&
;g ,Mªhuy xzfUFk dk vkUrfjd Hkkx gksrk gS tks iwjh rjg ls dkWVsZDl ls <+Wadk jgrk gSA blls ,Mªhuyhu

rFkk ukj,Mªhufyu uked nks gkWeksZu dk L=ko.k gksrk gSA ukj,Mªhufyu ,Mªhuyhu dh vis{kk de izHkkoh

gksrk gS vkSj ;g cgqr de ek=k esa mRiUu gksrk gSA bl gkWeksZu dk izHkko flEisFksfVd raf=dk ra= ds leku

gh gksrk gS tSls g`n~; xfr dk rhoz gksuk] 'okl uyh dk QSy tkuk] jDr ofgdkvksa dk ladqpu gks tkuk]

ilhuk c<+ tkuk vkfn ;g gkWeksZu fdlh míh;u ls rqjUr izfrfØ;k djrs gSA

,Mªhuy ds dk;Z %&
1) ân; dh jDr okfgfu;ksa dks foLQkfjr djukA

2) ân; dh /kM+du dh nj ,oa 'kfDr dks c<+kukA

3) 'okl uyh dks foLrkfjr djuk o 'olu nj dks c<+kukA

4) p;kip;h nj (Metabolic Rate) dks c<+kukA

5) ikpu laLFkku dh fpduh isf'k;ksa ds ladqpu dks jksd dj f'kfFkyrk mRiUu djukA

ukWj,Mªhusfyu ds dk;Z %&
1) jDrpki dks c<+kukA

2) fyfiM+ p;kip; dks c<+kukA

3) olk mGrd ls mUeqDr oklh; vEyksa dks Lora= djuk gSA



'k
qHk
e
 c

jo
ky

k

33

ekuo 'kjhj foKkuBY-102 NOTES

FkkbjkWbM+ xzfUFk (Thyroid Gland)

FkkbjkWbM+ xzfUFk xzhok esa 'okl iz.kkyh ds lkeus fupys lokZbdy ds Lrj ij fLFkr jgrh gSA ;g nks [k.M+ksa

esa foHkDr jgrh gS tks ysfjDl (Loj ;a=) vkSj Vªsfd;k ('okl iz.kky) ds e/; tksM+ ds nksuksa rjQ fLFkr

jgrh gSA bldk otu lkekU; fLFkfr esa 25&40 xzke rd gksrk gSA FkkbjkWbM+ xzfUFk ds nksuksa [k.M+ mGrd ds

,d fczt ls tqM+s gksrs gS] ftls bLFkkel (Isthmus) dgrs gSA

ljapuk %& FkkbjkWbM+ xzfUFk esa cgqr lkjs vkil esa tqM+s QkWfydy (Follicles) gksrs gSA bu QkWfydy esa ,d xk<+k

fpifpik izksVhu inkFkZ Hkjk gksrk gS ftls dksykbM+ dgrs gSA bl dksykbM+ esa FkkbjkWbM+ gkWeksZu lafpr jgrs

gSA FkkbjkWbM+ xzfUFk nks rjg dh dksf'kdkvksa QksyhD;wyj vkSj iSjkQksfyD;wyj dksf'kdkvksa ls fufeZr gksrh gSA

QksyhD;wyj dksf'kdk;sa (Follicular cells) Fkk;jkWfDlu o Fkk;jksM+hu dk fuekZ.k o L=ko.k djrh gSA tks

dksf'kdkvksa esa mikiP; (Matalboliom) dks c<+krs gSA iSjkQksfyD;wyj dksf'kdk;sa QksfydYl ds e/;

lewg esa ikbZ tkrh gS rFkk dsfyLVksfuu uked gkWeksZu dk fuekZ.k ,oa L=ko.k djrh gSA

dk;Z %& FkkbjkWbM xzfUFk eq[;r% rhu gkWeksZu dk L=ko.k djrk gSA

(d) T3 ([k) T4 (x) TCT

T3  (Tri Iodeothyroxine) VªkbZvk;M+ks FkkbjkWDlhu %&
1) fodkl ,oa o`f¼ dks izHkkfor djrk gSA

2) lkekU; mikiP; nj dks fu;fU=r djrk gSA

3) dkcksZgkbMªsV] izksVhu] mikiP; dks lEiUu djrk gSA

4) 'kkjhfjd Hkkj dks fu;fU=r djrk gSA

5) ew= fuekZ.k esa lgk;d gSA

6) dksf'kdkvksa }kjk Xywdkst ds vUr% xzg.k dks c<+krk gSA

7) ân~; xfr ,oa 'olu nj dks fu;fU=r djrk gSA

T4 :- blds dk;Z T3 gkWeksZu ds leku gh gS] ijUrq ;g FkkbjkWbM L=ko dk yxHkx 90 izfr'kr gksrk gS tcfd T3

vfèkd lkanz vkSj vf/kd lfØ; gksrk gSA

TCT :- ;g jDr esa dSfY'k;e dh lkUnzrk dks de djrk gS ,oa Bron Mineral Metabolism dk fu;U=.k

djrk gSA

FkkbjkWbM+ L=ko.k dh deh o vf/kdrk dk 'kjhj ij izHkko %&
vf/kdrk ls izHkko %& gkbij FkkbjkWfMLe %& ftlesa jksxh dks xehZ dk vuqHko vf/kd gksrk gSA vka[ksa ckgj dks mHkj

tkrh gSA vaxqfy;ksa esa daiu vkSj ân; xfr rhoz gks tkrh gSA okLro esa FkkbjkWbM+ xzfUFk dh vfr lfØ;rk

^vk;ksMhu* dh deh ds dkj.k gksrh gSA

deh ls izHkko %& ^gkbiks FkkbjkWfMLe* uked fLFkr mRiUu gks tkrh gSA bl jksx esa cqf¼ dk âkl (etkd) gks

tkrk gSA cPpksa dk fodkl :d tkrk gSA isV ckgj dks vf/kd c<+ tkrk gSA O;Ldksa esa Ropk ihyh] lw[kh]

:{k gks tkrh gS] otu c<+ tkrk gSA 'kjhj dk rkieku lkekU; ls de gks tkrk gSA ftlls B.M+ lgu ugha

gks ikrhA
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iSjkFkkbjkWbM+ xzfUFk (Parathyroid Gland)

iSjkFkkbjkWbM+ xzfUFk elwj ds nkus ds vkdkj dh pkj NksVh&2 xzfUFk;ksa dk lewg gSA tks FkkbjkWbM+ xzfUFk ds

nksuksa [k.M+ksa esa nks&nks fiNyh lrg esa fLFkr jgrh gSA ;s yxHkx 3&4 fe-eh- O;kl dh gksrh gS  vkSj

Columns esa O;ofLFkr gksrh gS ;g ihys Hkwjs jax dh gksrh gSA ftu dksf'kdkvksa ls ;s cuh gksrh gS] os

Spherical gksrh gS budk otu 0-05 ls 0-3 xzke rd gksrk gSA

dk;Z %&
;g xzfUFk 'kjhj esa dSfY'k;e ds Lrj dk lapkyu djrh gSA ;g jDr esa dSfY'k;e ds fu;U=.k gsrq vfLFk]

o`Dd@fdM+uh] vkUr ij izHkko Mkyrh gSA

tc jDr esa dSfY'k;e dh deh gksrh gS rks iSjkFkkbjkWbM+ dSfY'k;e dks c<+kus dk dk;Z djrk gS vkSj

rc vf/kdrk gks tk, rc mls de djus dk dk;Z djrk gSA

iSjkFkkbjkWbM+ gkWeksZu vfLFk ls dSfY'k;e jDr es [khaprk gSA iSjkFkkbjkWbM+ gkWeksZu fdM+uh ij rhu

izdkj ls vlj djrk gSA

d) is'kkc esa Ca (dSfY'k;e) cgus ls jksdrk gSA

[k) is'kkc esa QkWlQksjl dks cgus nsrk gSA

x) ,d izdkj dk foVkfeu ^Mh* cukrk gS ftls Calcitrial dgrs gSA

iSjkFkkbjkWbM+ xzfUFk ls L=kfor gksus okyk gkWeksZu %&
bl xzfUFk ls iSjkFkkseksZu uked gkeksZu L=kfor gksrk gSA ftldk izeq[k dk;Z dSfY'k;e vkSj QkWLQsV ds

esVkcksfyTe dks fu;fU=r djuk gksrk gSA fdM+uh esa ;g QkLQsV ds fudyus dh fØ;k dks c<+krk gSA

vf/kdrk ds izHkko %& ̂ gkbij iSjkFkkbjkWfMLe* uked fLFkfr mRiUu gks tkrh gSA bl fLFkfr esa jDr esa QkWLQksjl

dh ek=k de gks tkrh gSA ijUrq Ca dh ek=k vf/kd gks tkrh gS o vfLFk;ksa esa Ca dh ek=k de gks tkrh gS

ftlls og fNnze; vkSj HkqjHkqjh gks tkrh gSA isf'k;ksa esa LQqfrZ de gks tkrh gSA xqnksZ esa iFkjh cu tkrh gSA

deh ls izHkko %& ^gkbiksisjkFkkbfjfM+Le* uked fLFkfr mRiUu gks tkrh gSA bl fLFkfr esa jDr esa Ca dh ek=k

de gks tkrh gSA ifj.kkeLo:i fVVsuh (Tetany) uked jksx gks tkrk gSA bl jksx esa is'kh;ksa esa dM+kiu

vkSj ,sBau gksrh gSA ân; dh xfr c<+ tkrh gS] 'okl dh xfr c<+ tkrh gS vkSj cq[kkj dh fLFkfr mRiUu gks

tkrh gS vkSj iS'kkc esa deh vkus yxrh gSA

;kSu xzfUFk;kWa

;kSu xzfUFk;ksa dk lEcU/k tuu (Reproduction) ls gksrk gSA bu xzfUFk;ksa ds vUrxZr iq:"k ,oa L=h ds

tuukxksa dk lekos'k gksrk gSA iq:"k esa o`"k.k xzfUFk;kWa (Testes) vkSj L=h esa fMEck xzfUFk;kWa (Ovaries)

tuu xzfUFk;kWa dgykrh gSA

o`"k.k dh ljapuk ,oa dk;Z %& o`"k.k iq:"k dh iztuu xzfUFk;ka gSA ;s xzfUFk 'kqØk.kq dk mRiknu djrh gS tks fd

tuu ds nkSjku eq[; Hkwfedk fuHkkrk gSA f'k'kuewy ds uhps ,oa tk?kksa ds chp esa yVdus okyh Ropk dh

FkSyh dh ljapuk dks o`"k.kdks"k dgrs gSA blesa VsLVksLVhVkWu uked gkeksZu mRiUu gksrs gSA tc 'kqØk.kq

mRiUu ugha gksrs] ftlds ifj.kkeLo:i ck>aiu ;k cU/;rk (Sterility) dh voLFkk mRiUu gks tkrh gSA
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o`"k.k 'kjhj ds ckgj o`"k.kdks"k esa jgrs gSA budk rkieku 'kjhj ds rki ls 3 F0 de gksrk gSA ;g de

rkieku 'kqØk.kqvksa dh mRifÙk rFkk muds thfor jgus ds fy, vko';d gksrk gSA

fo'ks"k %& thal iguus ls o`"k.kksa dk rki c<+ tkrk gS ftlls 'kqØk.kq dh mRifr esa :dkoV vkuh 'kq: gks tkrh
gSA ifj.kkeLo:i ns'k esa iq:"kksa esa uiqaldrk c<+rh tk jgh gSA gekjs ns'k dh os'kHkw"kk /kksrh] itkek vkfn
gSA blds foijhr Hkkjr ns'k ds ;qok fons'kh os'kHkw"kk ̂ thal* igudj uiqladrk dks c<+kok ns jgs gSA

o`"k.k ds gkeksZu o muds dk;Z %&
o`"k.k (Testes) dk varL=koh Hkkx dksf'kdkvksa ds ,d lewg ls cuk gksrk gSA ftUgs bUVjLVhf'k;y

(Interstitial cells) dksf'kdk;sa dgrs gSA ;g dksf'kdk;sa o`"k.k ds lsfeuhQSjl V~;wC;wYl ds e/;

fLFkr DusfDVo mÙkdksa (Connective tissues) esa ikbZ tkrh gSA bu baVjLVhf'k;y dksf'kdkvksa ls iq:"k

lsDl gkWeksZu VsLVksLVhVksu o ,aMªksLVhjksu L=kfor gksrs gS tks fd lsds.Mªh lSDlqvy dSjsDVlZ  (Second-

ary tissue characters) ds f,y mÙkjnk;h gksrs gSA

VsLVksLVhjksu (Testosterone)
1) lsds.Mªh lsDl vax tSls ,ihM+hM+kbfel] izksLVsV] xzfUFk] lsfeuy oSfldy (Seminal vesicles)

ds o`f¼ ,oa fodkl dks fu;af=r djrk gSA

2) iq:"k dh lSds.Mªh lsDlqvy fo'ks"krkvksa tSls nk<+h ewWaN ?kuh vkuk] vkokt esa Hkkjhiu] da/kksa dk pkSM+k]

yEckbZ vkfn ds fodkl ds fy, mÙkjnk;h gksrk gSA

3) lgokl míhiu ds fy, mÙkjnk;h gksrk gSA

4) 'kqØk.kqvksa dh ifjiDork ds fy, mÙkjnk;h gksrk gSA

,.MªksLVhVksu (Androsterone)
;g f}rh;d lsDl y{k.kksa dks mHkkjus esa lgk;d gksrk gS] ijUrq ;g VsLVksLVhost dh rqyuk esa de izHkkoh

jgrk gSA

fMEc xzfUFk;kWa (Ovaries) dh ljapuk ,oa dk;Z %&
fL=;ksa esa nks fMEc xzfUFk;kWa gksrh gS] tks fMEc (Ova) ,oa L=h gkWeksZu (harmon) mRiUu ,oa L=kfor

djrh gSA ;s cknke ds vkdkj dh gYds Hkwjs jax dh xzfUFk;kWa gS] tks mnj ds fupys Hkkx esa xHkkZ'k; ds nksuksa

vkSj fM+Xcokfgfudkvksa ds ihNs ,oa uhps fLFkr gksrh gSA ehtksoksfj;e ds ckWMZj esa eksVkiu fMEck'k;h

fyxkes.V (Ovarian Ligament) dgykrk gSA tks fM+EcxzfUFk ls xHkkZ'; rd QSyk jgrk gSA ehtksosfj;e

esa f'kjk,s] /kefu;kWa] ylhdk okfgdk,sa ,oa rkaf=dk;s fo|eku gksrh gS] tks fM+Eck xzfUFk ds fNnz ls gksdj

vkrh ,oa tkrh gSA

ljapuk %& fMEc xzfUFk;kWa fof'k"V midyk dks'kkvksa dh ,d ijr ls vkPNkfnr jgrh gS] ftls cht ;k tufur

(Germinal Layer) ijr dgk tkrk gSA bl ijr ds uhps la;ksxh mGrd dk ,d fi.M+ gksrk gS ftls

LVªksek dgrs gSA

fM+Ec xzfUFk ds gkWeksZu ,oa muds dk;Z %& o`"k.k dh Hkkafr gh fM+Ec xzfUFk ds vUr% L=koh Hkkx esa rhu gkWeksZuksa dk L=ko

gksrk gSA

A) bZLVªkstu (Estrogen) %& ;s LVsjkW;M+ gkWeksZu dk lewg gksrk gSA ;g xHkZorh efgykvksa esa Placenta

ds }kjk L=kfor gksrk gSA

1) ;g L=h tuu vax tSls Qsyks;hu V;wc] ;wVªl ostkbuk dh o`f¼ tSlh lkekU; dk;Z{kerk ds fy,

mÙkjnk;h gSA
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2) L=h f}rh;d y{k.kksa tSls %& Lruksa dk fodkl] isfYod {ks= dk fodkl] I;wfcd ckyksa dh o`f¼] ekfld

/keZ dh 'kq:vkr vkfn dks fu;fU=r djrk gSA

3) lgokl míhiu ds fy, mÙkjnk;h gSA

b) izkstsLVªkWu (Progestrone) %& ;g dkWiZl y;wfV;e }kjk L=kfor gksus okyk gkWeksZu gSA

1) ;g xHkkZoLFkk ds nkSjku fM+EcksRltZu dh fØ;k ij vadq'k j[krk gS rkfd xHkZ/kkj.k dh izfØ;k esa dksbZ ckèkk

mRiUu u gksA

2) Uterine Wall esa Foetus dks vofLFkr djrk gSA

3) Placenta Formation dks lg;ksx djds vkxs c<+krk gSA

4) xHkZ esa foetus ds fodkl ds fy, mÙkjnk;h gksrk gSA

5) xHkkZoLFkk ds nkSjku nqX/k xzfUFk;ksa ds fodkl ds fy, mÙkjnk;h gSA

6) xHkkZ'k; ds ladqpu dks vo:¼ djrk gS rkfd xHkZLFk f'k'kq iwjs fodkl dks izkIr djsa vFkkZr iwjh rjg

fuHkkZ/k :i ls fodflr gks ldsA

c) fjySfDlu gkWeksZu (Relaxin Harmone) %& ;g gkWeksZu xHkkZ/kku ds vUr esa dkWiZl Y;wfV;e }kjk

L=kfor gksrk gSA bldk dk;Z isfYod fyxkesaV dks f'kfFkyrk iznku djuk gS rkfd izlo Bhd ls gks ldsA

izfrj{kk ra=

fdlh jksx] fo'ks"k rkSj ij laØked jksx ds izfr izfrjks/kd 'kfDr ds gksus vFkok laØked jksx ls cpus dh

{kerk dks izfrj{kk dgrs gSA ;g izfrj{kk ;k bE;wfuVh (Immunity) 'kjhj dh ,d fof'k"V {kerk gS

ftlds dkj.k gh ge thfor jg ikrs gSA bl {kerk ds u gksus ij gekjk bl okrkoj.k esa jg ikuk vR;Ur

dfBu gSA

fpfdRlk 'kkL= dh og 'kk[kk ftlesa jksxksa ds izfr jksx {kerk ;k bE;wfuVh dk v/;;u fd;k tkrk

gSA jksx {kerk foKku ;k bE;wuksykWth (Immunology) dgykrh gSA izfrj{kk ra= ds vUrxZr os lHkh vax

vkrs gS] tks fdlh u fdlh :i esa 'kjhj dh izfrj{kk esa lgk;d gksrs gSA

(1) ylhdk

(2) ylhdk uksM+

(3) Iyhgk

(4) Fkkbel xzfUFk

(5) ;d`r xzfUFk

1) ylhdk %& ylhdk jDr IykTek ds leku LoPN ikuh tSlk nzo gksrk gSA ftldk laxBu vUrjkyh; nzo

ds tSlk gksrk gSA mGrdksa esa p;kip; ds QyLo:i mRiUu gksus okys dqN O;FkZ inkFkZ dkcZu MkbZ

vkDlkbM+] ;wfj;k vkfn Hkh blesa feys jgrs gSA blesa dksf'kdkvksa dh iryh] fNnze; fHkfRk;ksa esa izos'k

djus okyh 'osr jDr dksf'kdk;sa ftUgsa Y;wdkslkbV~l (Leucocytes) Hkh dgk tkrk gSA ylhdk xzfUFk;ksa esa

mRiUu fyEQkslkbV~l Hkh cM+h ylhdk okfgdkvksa esa ik;h tkrh gSA

vUrjkyh; nzo %& tks fd fuy;h ladqpu }kjk mRiUu jDr okfgdkvksa ds Hkhrj jDr ds gkbMªksLVSfVd nkc ds

ty] izksVhu dh dqN ek=k fo'ks"kdj ,YC;wfeu ,oa vU; inkFkZ dksf'kdkvksa ls fjldj ckgj mGrd

dksf'kdkvksa ds chp ds LFkku esa vk tkrs gS os vUrjkyh; nzo dgykrs gSA
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ylhdk mRifÙk %& mGrdksa dk iks"k.k djus ds mijkUr O;FkZ inkFkksZ tSls Co
2 
dkcZuMkbZvkWDlkbM] ;wfj;k vkfn

ls ;qDr vUrjkyh; nzo dk vf/kd Hkkx jDr dksf'kdkvksa dh fHkfÙk;ksa dks ikj djds muds Hkhrj fjldj

igWaqp tkrk gS] fdUrq mldk dqN Hkkx jDr dksf'kdkvksa esa u tkdj ylhdh; dksf'kdkvksa esa igqWap tkrk gSA

tks ylhdk dgykrk gSA vkSj ylhdh; rU= }kjk jDr esa izokfgr gks tkrk gSA

2- ylhdk ioZ (Lymph Nodes)
ylhdk ioZ mGrdh; fi.M+ gS tks ylhdh; okfgdkvksa ds ekxZ esa ,d /kkxs esa fijks, gq;s euds ds leku

lse ds cht dh vkd`fr (1 ls 25 fe-eh- yEcs) ds gkssrs gSA

ylhdk ioZ (Lymph Nodes) eq[;r% xnZu] cxy] Nkrh isV vkSj tka?kksa ds chp esa vf/kd

la[;k esa ik;s tkrs gSA vf/kdka'k ylhdk] jDr izokg esa okil igqWapus ds fy, de ls de ,d fyEQ uksM+

ls gksdj xqtjrk gSA

ljapuk %&
fyEQ ioZ pkjksa vkSj ls rUrqe; la;ksxh mGrd ds ,d dSIlwy ls vkPNkfnr gksrh gSA dSIlwy ls fyEQ uksM+

ds dsUnz dh vksj la;ksxh mGrd ds izo/kZ ftUgsa rUrqca/k dgk tkrk gSA vUnj dh vkSj fudys gksrs gS] ftlls

ioZ dbZ Hkkxksa esa foHkkftr gks tkrk gSA izR;sd Hkkx dk ckg~; Hkkx fyEQ ioZ ds dkWVsZDl (Cortex)  ftlesa

fyEQkslkbV~l ?kus xqPNks esa fo|eku jgrh gS] ftUgsa fyEQ uksM~;wYl dgrs gSA fyEQ uksM~l izfrfnu

yxHkx 10 chfy;u fyEQkslkbV~l mRiUu djrs gSA

ylhdk ioZ ds dk;Z %&
1) ylhdk ioZ vFkok fyEQ uksM~l Nyuh (Filter) dk dk;Z djrs gSA bu uksM~l }kjk ylhdk Nu tkrh gSA

ftlls ;g ckâk gkfudkjd inkFkZ ,oa jksx dks mRiUu djus okys thok.kq vkfn dks jksd ysrh gSA

2) fyEQ uksM~l esa ch- fyEQkslkbVl dh mRifÙk gksrh gSA rFkk buesa o`gr~Hk{kd dksf'kdk;sa gSA fo|eku jgrh

gSA ftuls mRiUu ,.VhckWM+ht ,oa ,UVhVkWfDlUl }kjk jksxksRiknd thok.kq u"V gks tkrs gSA

3- Iyhgk %& (Spleen)
mnjh; xqnk esa ckbZ ilfy;ksa ds uhps ,oa vkek'k; ds ckgjh fdukjs ij fLFkr ukfydkfoghu xzfUFk ds :i

esa dk;Z djus okyk ;g vax izfrj{kk ra= dh ,d etcwr dM+h gSA bldk vkdkj ,oa vkd`fr yxHkx ,d

cUn eqV~Bh ds leku gksrh gSA ;g yxHkx 12 ls-eh- yEch] 7 ls-eh- pkSM+h rFkk 2-5 ls-eh- eksVh gksrh gS

rFkk otu esa yxHkx 200 xzke gksrh gSA jax xgjk cSaxuh gksrk gSA

Iyhgk ds dk;Z %&
1) Iyhgk dk eq[; dk;Z jDr dks Nkuuk ,oa Hk{kd dksf'kdkvksa fyEQkslkbV~l vkSj eksukslkbV~l dk fuekZ.k

djuk gSA

2) Iyhgk esa mifLFkr izpqj ek=k esa fo|eku Hk{kd dksf'kdk;s (Marcophages) jDr ls e`r yky dksf'kdkvksa

dks ,oa jDr IysVysV~l] lw{e thok.kqvksa rFkk vU; dksf'kdh; fotkfr;ksa dks gVkus esa lgk;rk iznku djrh

gSA

3) Iyhgk ds jDr esa fo|eku ,.VhtUl] fyEQkslkbV~l ds fØ;k'khy cudj dksf'kdkvksa esa fodflr gksrs gS

rFkk ,.VhckWM+ht dk fuekZ.k djrs gSA

4) xHkkZoLFkk esa xHkZLFk Hkwz.k esa Iyhgk yky jDr dksf'kdkvksa dk fuekZ.k djrh gSA

5) Iyhgk jDr ds Hk.Mkj dk dke djrh gSA
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Fkkbel xzfUFk %& ;g yfldk mGrd ls fufeZr xqykch Hkwjs jax dh ,d ufydkfoghu xzfUFk gSA ;g ân;

,oa bldh eq[; jDr ofgdkvksa ds mGij fo|eku jgrh gSA

dk;Z %& Hkw.kkZoLFkk esa Fkkbel xzfUFk fyEQkslkbV~l dk fuekZ.k djrh gS ;g ,.VhckWM+ht cukus esa lgk;rk iznku

djrh gSA tUe ds le; ;g xzfUFk cM+h gksrh gSA yxHkx 12 ls 15 xzke rd ik;h xbZ gSA ;qokoLFkk esa ;g

ek= lw= ds leku jg tkrh gSA

Fkkbel xzfUFk ls L=kfor L=ko dk izHkko tuusfUnz;ksa ds fodkl rFkk ;kSoukjEHk ij iM+rk gSA ;g

tuusfUnz;ksa ds L=ko dks ;kSoukjEHk rd fu;fU=r djrh gSA ;g vfLFk;ksa ds fodkl ij Hkh fu;U=.k j[krh

gSA

;d`r (Liver)

;d`r 'kjhj dh lcls cM+h Ms< fd-xzk- rd otu dh xzfUFk gksrh gSA ;g mnj xqnk ds

mGijh nkfgus Hkkx esa fLFkr gksrk gSA ;g Mk;kÝke ds uhps rFkk iwjs nkfgus gkbiksdksf.Mª;e dks ?ksjs jgrh gSA

;d`r dh mGijh lrg mÙky gksrh gS ,oa fupyh lrg vory gksrh gSaA blds uhps vkek'k;] iDok'k; dk

izFke Hkkx rFkk vkar dk nkfguh mGijh Hkkx fLFkr gksrk gSA ;d`r ds fdukjksa dks ;fn ns[ksa rks bldk ck;ka

fdukjk dqN uqdhyk rFkk nk;ka fdukjk dqUn (Blunt) gksrk gSA

ljapuk %&
;d`r dk nk;ka [k.M ck;sa [k.M dh rqyuk esa N% xquk rd cM+k ik;k tkrk gSA ;d`r dk nk;ka [k.M+ nks

[k.M+ksa esa foHkkftr jgrk gSA ,d mGij dk vk;rkdkj [k.M+ rFkk nwljk uhps dk iqPNy [k.M+ gksrk gSA

vk;rkdkj ,oa iqPNy [k.M+ksa ds chp ,d vuqizLFk fonj vFkok njkj gksrh gSA ftls iksVkZ fgisfVl ;k ;d`r

}kj dgrs gSA blesa ls gksdj ;d`r esa dbZ okfgdk;s] raf=dkvksa] ylhdk o ofgfu;ka ,oa okfgdkvksa dk

vkuk tkuk gksrk gSA

1) ;d`r /keuh (Hepatic Artery)
;g /keuh ;d`r esa 'kq¼ jDr igqWapkrh gSA ;d`r esa igqWapus okys jDr dk yxHkx 20 izfr'kr blh ds }kjk

igqWapkrk gSA

2) iksVZy f'kjk (Portal Vein)
;g vkek'k;] NksVh ,oa cM+h vkWar] vXuk'k; vkSj Iyhgk ls jDr ykdj ;d`r esa igqWapkrh gSA 'ks"k 80

izfr'kr jDr blh ds }kjk ;d`r esa igqWapkrk gSA bl jDr esa NksVh vkWar }kjk vo'kksf"kr iks"kd rRo

fo|eku jgrs gSA

3) ;d`r f'kjk (Hepatic vein)
;g ;d`r esa vk;s gq, jDr dks jDr egkf'kjk esa igqWapkus dk dk;Z djrh gSA

;d`r ds [k.M+ cgqr NksVs&2 [k.M+dksa ls feydj cus gksrs gS] tks iapdks.kh; ;k "kV~dks.kh; vkd`fr ds gksrs

gSA vf/kdka'k [k.M+d yxHkx 1 eh-eh- Mk;kehVj ds gksrs gS vkSj muesa dsUnzh; f'kjk jgrh gSA izR;sd

[k.M+d ds dksus esa ,d izfrgkjh {ks= gksrk gS] tks iksVZy f'kjk] ;d`r /keuh] fiÙk okgd ,oa rfU=dk dh

'kk[kkvksa ls feydj cuk gksrk gSA

dk;Z %&
;d`r lqj{kkRed n`f"V ls ,d egRoiw.kZ vxad gSA ;g esVkcksfyd] laxzkgd ,oa L=koh n`f"Vdks.k ls lHkh
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rjg ls egRoiw.kZ dk;Z djrk gSA

p;kip;h dk;Z (Metabolic Functions)

1) dkcZfud ;kSfxdksa ls ,ehuks ,flM+ dks vyx djrk gSA

2) mGrd dksf'kdkvksa ls ;wfj;k dk fuekZ.k ,oa izksVhu ds esVkcksfyTe ls mRiUu ,ehuks ,flM+ dks ;wfj;k esa

cnyrk gSA

3) olh; vEyksa dk vkWDlhdj.k djrk gSA

4) izfrj{kk ra= esa lfEefyr ;g vax jDr dh e`r yky dksf'kdkvksa dks jDr ls vyx dj nsrk gS ,oa fgesfVu

uked ykSg rRo dks lafpr dj ysrk gSA

5) vkS"kf/k;ksa ,oa fo"kSys inkFkksZ dk fufoZ"khdj.k dj 'kjhj dh j{kk djrk gSA

6) ,.VhckWM+ht ,oa ,.VhVkWfDlUl dk fuekZ.k djrk gSA

7) ;g 'kjhj dk rkiØe cuk;s j[krk gS tksfd mikip; vFkok pikip; ds fy, vfr vko';d rF; gSA

laxzgh dk;Z (Storage Function) %&
1) ;g Xywdkst dks Xykbdkstu ds :i esa laxzfgr j[krk gS ,oa vko';drkuqlkj iqu% Xywdkst esa Hkh

ifjofrZr djus dh {kerk j[krk gSA

2) foVkfeu A, D, E, K tks fd olk esa ?kqyu'khy gS] dks lafpr j[krk gSA

3) izksVhu ds ljy mRikn ,ehuks ,flM+ dks lafpr j[krk gSA

4) foVkfeu B
12

 tks fd ,.Vh ,fufeu foVkfeu gS dks lafpr j[krk gSA

L=koh dk;Z %&
1) fiÙk dk L=ko.k djrk gS ftlls olk dk ikpu ,oa vo'kks"k.k djus esa enn djrk gSA

2) fiRr dk L=ko.k jklk;fud] gkeksZuy vFkok raf=dk ra= dh fØ;k'khyrk ls ifjofrZr Hkh gks tkrk gS

ijUrq fiÙk ikpu dh n`f"V ls vR;Ur egRoiw.kZ nzo gSA ikpu Bhd gksus ij gh 'kjhj le; ij ,oa lgh ek=k

esa vko';d iks"kd izkIr dj lqpk: :i ls viuk dk;Z dj ik;sxkA

vfLFk eTtk (Bone Marrow)

vfLFk;ksa esa ik;k tkus okyk ,d fo'ks"k yphyk ,oa olk ;qDr mGrd gSA ;g 'kjhj dh dqN cM+h vfLFk;ksa esa

ik;k tkrk gSA ;g cM+h vfLFk;kWa [kksiM+h] mjksfLFk] ilyh] Jks.kh; (Pelvis)] moZfLFk (Femur) vfLFk;kWa

gSA o;Ldksa esa iwjs 'kjhj Hkkj dk yxHkx pkj izfr'kr Hkkj vfLFk eTtk dk gksrk gSA bldk otu yxHkx 2-

6 fd-xzk- rd gksrk gSA

vfLFk eTtk eq[;r% nks izdkj dh gksrh gSA

(d) yky eTtk ([k) ihyh eTtk

d) yky eTtk (Red Marrow)  %& yky eTtk esa yky ghesVksiksFkfVd mÙkd gksrs gSA yky eTtk

esa yky dksf'kdk;s] vfèkdrj 'osr jDr dksf'kdk;sa ,oa IysVysV~l mRiUu gksrs gSA tUe ds le; lEiw.kZ

eTtk yky gksrh gSA ;g eq[;r% ¶ySV vfLF;ksa tSlks dwYgs dh gM~Mh (Pip bone)] Nkrh dh gM~Mh]

d'ks:dk esa ik;h tkrh gSA yEch o cM+h gfM~M;ksa tSls mGoZfLFk vkSj izxf.M+dk ds ,ihQhly var esa fLFkr

Likstha rRo esa Hkh yky eTtk ikbZ tkrh gSA yky eTtk esa cgqr lh jDr okfgdk;sa vkSj dksf'kdk;sa ikbZ

tkrh gSA
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[k) ihyh eTtk (Yellow Narrow) %&
ihyh eTtk esa eq[;r% olk dksf'kdk;sa gksrh gSA blesa 'osr jDr dksf'kdkvksa dk ,d Hkkx mRiUu

gksrk gSA ihyh eTtk yEch o cM+h gfM~M;ksa ds e/; Hkkx ds [kks[kys fgLls esa ik;h tkrh gSA cgqr vf/kd [kwu

cgus dh fLFkfr esa vko';drk iM+us ij ihyh eTtk yky eTtk esa ifjofrZr gks ldrh gSA rkfd ubZ jDr

dksf'kdkvksa dk fuekZ.k gks ldsA

LVªksek (Stroma)
vfLFk eTtk dk LVªksek] jDr dksf'kdkvksa ds fuekZ.k dh izfØ;k esa lh/ks 'kkfey ugha gksrkA ihyh eTtk

vfèkdjr bl LVªksek dk fgLlk gksrh gSA dqN dksf'kdk;s tSls QkbczksCykLV] eSØksQst] ,fMikslkbV]

vkfLV;ksCykLV vkfn dksf'kdk;s vfLFk eTtk dk xBu djrh gSA

vfLFk eTtk vo'ks"k (Bone Marrow Barrier)
vfLFk eTtk esa ,d vojks/k (Barrier) Hkh ik;k tkrk gSA ftldk dk;Z vR;Ur egRoiw.kZ gSA ;g vojksèk

vifjiDo dksf'kdkvksa dks eTtk ls ckgj tkus ls jksdrk gSA ifjiDo dksf'kdkvksa esa gh eSEczsu izksVhu gksrs gSA

tks jDr okfgdkvksa ls dksf'kdkvksa dks lyaXu dj ckgj fudkyus esa lgk;rk djrs gSA

izfrj{kk ra= ds dk;Z %&
☞☞☞☞☞ ekuo 'kjhj yxkrkj ,slh ckgjh rRoksa ls yM+rk jgrk gS tks 'kjhj ds fy;s vfgrdj gS rFkk 'kjhj dks

uqdlku igqWapkus dh dksf'k'k djrs jgrs gSA bu ckgjh rRoksa esa cSDVhfj;k (Bacteria)] okbjl] VksfDlu]

QQwan o ijthoh 'kkfey gSA ;g rRo vius mRiUu gksus dh lgh ifjfLFkfr esa 'kjhj ij geyk dj 'kjhj dks

detksj cuk nsrs gSA ftlds ifj.kkeLo:i 'kjhj jksxksa ls xzflr gks tkrk gSA vr% izfrj{kk iz.kkyh dk eq[;

dk;Z gekjs 'kjhj esa ,slh lsuk dk fuekZ.k djuk gS tks dqN ckgjh rRoksa ls gekjh 'kjhj dh j{kk dj ldsA

☞☞☞☞☞ izfrj{kk iz.kkyh vR;Ur tfVy iz.kkyh gSa ;g ,sls yk[kksa ckgjh rRoksa dh igpku dj ldrh gS tks 'kjhj dks

uqdlku igqWapk ldrs gSSA

☞☞☞☞☞ izfrj{kk iz.kkyh dh lQyrk dk jgL; ,d O;kid vkSj xfr'khy lapkj izfØ;k gS ftlesa yk[kksa dksf'kdk,a

vkil esa laxfBr jgrh gS vkSj ,d dksf'kdk ls nwljh dksf'kdk rd lans'k Hkstrh jgrh gSA

☞☞☞☞☞ izfrj{kk ra= dh dksf'kdkvksa dks tSls gh ckgjh rRo ds 'kjhj esa ?kqlus dh vkgV gksrh gSA ;g rqjar ,slh

'kfDr'kkyh jlk;uksa dk fuekZ.k djus yxrh gS tks fd mu rRoksa ls yM+us esa l{ke gksA

lgt jksx izfrjks/kd {kerk %&
lgt jksx izfrjks/kd {kerk tSlk fd uke ls gh Li"V gS] tUetkr gksrh gS rFkk lw{ethoksa ds izfr Lor% gh

lqj{kk iznku djrh gSA lgt jksx izfrjks/kd {kerk ckgjh rRoksa ls yM+us ds fy, ges'kk rS;kj jgrh gSA

blds fy, mls fdlh fo'ks"k rS;kjh dh vko';drk ugha iM+rh gSA ftl fdlh rRo ls 'kjhj dks {kfr igaqWap

jgh gksrh gSA ml ij ;g rqjUr vkØe.k dj mls u"V dj nsrh gSA

'kkjhfjd lhek;s (Physical Barriers) %&
Ropk %& Ropk esa cgqr lh e`r dksf'kdk,Wa gksrh gS tks thok.kqvksa dks 'kjhj esa tkus ls jksdrh gSA

Ropk ds vius LoLFk thok.kq gksrs gS] tks uqdlku igqWapkus okys thok.kqvksa ls yM+dj mUgsa c<+us ls jksdrs gSA

Ropk esa Losn xzfUFk o olk xzfUFk gksrh gS muds }kjk gksus okys L=ko vEyh; (xk<k) vkSj lhce (rSyh;)

thok.kqvksa ds fodkl dh nj esa :dkoV mRiUu djrs gSA

QsQM+s (Lungs) %& QsQM+s Hkh thok.kqvksa ls ,d lqj{kkRed dop dk dk;Z djrs gSA ok;q ekxZ ls vkus okys

/kwy&feV~Vh] thok.kq vkfn QsQM+s ds E;wdl ls fpid tkrs gS rFkk ,d ,atkbe ykblkstkbe tksfd E;wdl
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esa ik;k tkrk gS bu thok.kqvksa dks ipk ysrk gS rFkk muds vo'ks"kksa dks ok;qekxZ ls ckgj QSad nsrk gSA

vkWa[ks (Eyes) %& vkWa[kksa ls fudyus okys vkWalw Hkh thok.kqvksa ds fy, vojks/k dk dk;Z djrs gSA igys ;g

thok.kqvksa dks cgk nsrs gSA nwljk buesa Hkh ,atkbe ykblkstkbe gksrk gS tks thok.kqvksa dks ipk dj vo'ks"kksa

dks ckgj Qsad nsrk gSA

eqWag %&
gekjs eqWag esa cgqr ls gkfudkjd thok.kq gksrs gS tksfd VwFk fM+ds (Tooth Decay) dk dkj.k curs

gSA eqWag esa ykj dh mifLFkfr ds dkj.k ;g thok.kq iui ugha ikrsA ykj ds lkFk thok.kq cg tkrk gS vkSj lkFk

gh [kk| d.k Hkh cg tkrs gS tksfd thok.kqvksa dk Hkkstu gSA ykj esa ykbtkstkbe ,Utkbe o vU; ,atkbe

gksrs gS tks thok.kqvksa dks u"V djus esa lgk;d gSA ykj esa cgqr lh ,aVhckM+h Hkh ik;h tkrh gS tks laØked

d.kksa dh igpku dj mUgsa u"V dj nsrh gSA

vkek'k; %& vkek'k; esa mPp vEyh; okrkoj.k ds dkj.k thok.kq Lor% gh u"V gks tkrs gSA vxj dksbZ thok.kq

vkek'k; esa pyk gh x;k rks og fdlh vU; inkFkZ dh rjg gh ,UtkbEl }kjk ipk fy;k tkrk gSA

ew= ekxZ %& Losn dh Hkkafr ew= Hkh vEyh; gksrk gS rFkk thok.kqvksa dks 'kjhj ls ckgj fudkyus esa lgk;d gksrk gSA

;g ew=ekxhZ; laØe.k dks gksus ls jksdrk gSA

jDr dh izfrj{kk izfØ;k %&
A) dkWEIyhesUV dSldsM %&

;g izksVhu }kjk fufeZr ,d iz.kkyh gSA lkjs dkWEIyhesUV izksVhu ftxj }kjk gh L=kfor gksrs gSA rFkk jDr ds

IykTek izksVhu esa Hkh ik;s tkrs gSA ;g dkWEIyhesaV izksVhu dqN ,sls inkFkksZ dks igpkuus esa l{ke gksrs gS tks

dsoy gkfudkjd thok.kqvksa esa gh ik;s tkrs gSA thok.kqvksa dk irk pyrs gh ;g thok.kq dh nhokj esa Nsn dj

mUgsa QVus ij etcwj dj nsrs gSA ;g QSxkslkbV~l (Phagocytes) dks Hkh thok.kqvksa ij vkØe.k djus

ds fy, ladsr Hkstrs gSA

B) izkd`frd fdyj dksf'kdk;s (Natural Killer Cells) %&
izkd`frd fdyj dksf'kdk;sa cksuHkSjksa (Bone marrow) ls mRiUu gksrh gSA ;g dksf'kdk;sa 'kjhj dh

mu dksf'kdkvksa dks u"V djrh gS tks thok.kqvksa }kjk laØfer gks pqdh gSA ;g dSalj vkSj V~;wej dksf'kdkvksa

dh igpku djus esa l{ke gksrh gSA

C) lwtu %&
tc Hkh 'kjhj esa mGrdksa dks fdlh izdkj dh {kfr igqWaprh gS rks 'kjhj ds mGrdksa ls ,sls jklk;fud nzO;

fudyrs gS tks lwtu mRiUu djrs gSA

lwtu ds dkj.k %&

(d) LFkkuh; jDr izokg c<+ukA

([k) jDr okfgdkvksa ls ikuh ,oa izksVhu dk fjlko

(x) nnZ fjlsIVlZ esa mÙkstuk

D) Toj %&
;g 'kjhj dh ,d izfrfØ;k ds :i esa mHkjrk gS] tc QsxkslkbV~l thok.kqvksa dks u"V dj jgs gksrs gSa 'kjhj

esa vkSj thok.kqvksa dk xq.ku u gks blfy, 'kjhj ds rkieku dks c<+kdj ;g fLFkfr fu;af=r dh tk ldrh

gSA
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vftZr jksx izfrjks/kd {kerk (Acquired Immunity)
vftZr jksx izfrjks/kd {kerk thok.kqvksa ds 'kjhj esa izos'k ds mijkUr fØ;kfUor gksrh gSA ;g {kerk

thok.kqvksa dks igpkuus ds ckn gh viuk dk;Z 'kq: djrh gSA ;g igys ls fdlh Hkh izdkj ds thok.kqvksa dks

u"V djus ds fy, rS;kj ugha gksrh gSA ,d ckj thok.kqvksa ds izfr izfrfØ;k djus ds ckn vftZr jksx

izfrjks/kd iz.kkyh 'kjhj dh j{kk ds fy, j{kkRed izfrfØ;kvksa dk fuekZ.k rhoz xfr ls djus yxrh gSA

vftZr jksx izfrjks/kd iz.kkyh esa eq[; :i ls nks dksf'kdk;s % ̂ ch dksf'kdk;s* o ̂ Vh dksf'kdk;sa*
'kjhj dh j{kkRed izfØ;k esa dk;Z djrh gSA lgt jksx izfrjks/kd iz.kkyh dh vis{kk vftZr jksx izfrjksèkd

iz.kkyh dks igys ;g tkuuk vko';d gksrk gS fd fdl rjg ds thok.kq us 'kjhj ij vkØe.k fd;k gSA

,.VhckWMh (Antibody)

☞☞☞☞☞ ,.VhckWM+h ,d izksVhu inkFkZ gksrk gS tks fof'k"V :i ls fdlh ,.Vhtu dks ckWa/kus dh izfrfØ;k esa

fpEQkslkbVl }kjk mRiUu gksrk gSA

☞☞☞☞☞ ;g laØfer thok.kq dks y{; cukrk gSA

☞☞☞☞☞ ;g izfrj{kd dksf'kdkvksa dks vyx djrk gSA

☞☞☞☞☞ ;g VkWfDlu dks U;wVªsykbt (Neutralize) djrk gSA

☞☞☞☞☞ ;g lapyu ls ckgjh ,.Vhtu dks gVkrk gSA

☞☞☞☞☞ ;g mu dksf'kdkvksa dks míhIr djrk gS tks ckgjh rRo [kk ldsA

☞☞☞☞☞ ,.VhckWM+ht iwoZ esa gq, thok.kqt] fo"kk.kqt] Vhdkdj.k vFkok xHkkZ'k; esa ekrk ls f'k'kq esa LFkkukUrfjr

gksus ds ifj.kkeLo:i ik;h tkrh gSA

☞☞☞☞☞ fdlh Kkr ,.Vhtu mÙkstu ds vHkko esa Hkh ,.VhckWM+h mRiUu gks ldrh gSA

☞☞☞☞☞ lHkh ,.VhckM+ht IykTek izksVhuksa ds ,d fo'ks"k oxZ bX;quksXyksfcu dh gksrh gSA ekuo O;Ld esa lekU;r%

pkj izdkj dh bE;wuksXyksfcu ikbZ tkrh gS ftUgsa la{ksi esa Ig dgk tkrk gSA

A) bE;wuksXyksfcu th (IgG) %&
;g lcls vf/kd ikbZ tkus okyh vkSj izeq[k bE;wuksXyksfcu gSA ;g izfrj{kk ra= dh cgqr lkjh dksf'kdkvksa

ls lEidZ djus esa l{ke gksrh gS blfy, ;g ckgjh rRoksa dks igpkurs gh mu ij vkØe.k djus ds fy,

dksf'kdkvksa dks míhIr dj ldrh gSA

;g izlo ls iwoZ Iysls.Vk (Placenta) ls gksdj f'k'kq esa igqWap tkrh gSa vkSj mlesa mu chekfj;ksa dk

lkeuk djus ds fy, FkksM+h lqj{kk iznku djrh gS tks mls tUe ds ckn gks ldrh gSA

B) bE;wuksXyksfcu , (IgA) %&
;g cfgL=koh xzfUFk;ksa ds L=koksa tSls nw/k] 'oluh; iFk] vkar dh 'ys"ek rFkk vkalqvksa vkfn esa ikbZ tkus

okyh bE;wuksXyksfcu gS tks 'ysf"ed dyk dh lrg dh thok.kqvksa ,oa fo"kk.kqvksa ds laØe.k ls j{kk djrh

gSA ;g nwljh lcls vf/kd ikbZ tkus okyh bX;wuksXyksfcu gSA

C) bE;wuksXyksfcu ,e (IgM) %&
;g izk;% izR;sd jksx{ke vuqfØ;k esa laØe.k ds izkjfEHkd dky esa cuus okyh bE;wuksXyksfcu gSA lw{ek.kq

ds izkjfEHkd lEidZ ls lcls igys IgM ,.VhckWM+h gh curh gSA
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D) bE;wuksXyksfcu bZ (IgE) %&
;g vkdkj esa lcls cM+h bE;wuksXyksfcu gS ij LoLFk euq"; ds 'kjhj esa ;g cgqr de ek=k esa ikbZ tkrh

gSA ijthoh laØe.k ds nkSjku IgE ds Lrj esa o`f¼ gks tkrh gSA bldk Lrj ml voLFkk esa Hkh cM+k gksrk

gS tc dksbZ ,ythZ gks tkrh gSA IgE dh vf/kd o`f¼ ds dkj.k gsQhoj (Hayfever) dh fLFkfr cu tkrh

gSA

,.VhtUl %&
'kjhj esa ckgj ls izos'k djus okyk ;k mlesa mRiUu gksus okyk ,slk inkFkZ tks izfrfi.M+ ;k ,.VhckWM+h ds

cuus dks izsfjr djrk gS] tks fo'ks"k :i ls mlh ds lkFk izfrfØ;k djrk gS] ,.Vhtu dgykrk gSA

,.Vhtu&,.VhckWM+h izfrfØ;k bE;wfuVh dk vk/kkj gksrh gSA ,.Vhtu izk;% izksVhu gksrs gSA tks oSDlhu ds

:i esa bUtSD'ku }kjk 'kjhj esa igqWapk;s tkrs gS os d`f=e ,.Vhtu gksrs gSA

/kU;oknA




