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1-1 izLrkouk 

fiz; f'k{kkfFkZ;ksa euq"; 'kjhj vR;Ur nqyZHk ekuk x;k gS fdUrq bl nsg dks izkIr djus esa dqN fo'ks"k 'kqHk 

ladYiksa vFkok deksaZ dh vko';drk gksrh gSA ykSfdd ǹf"V ls dgsa vFkok vk/;kfRed ǹf"V ls euq"; dk vius 

y{; ds fy, vFkok eqfDr dks izkIr djus ds fy, LoLFk eu ,oa 'kjhj dh furkUr vko';drk gksrh gSA 

'kjhj dh dksf'kdk,a tks 'kjhj dh lcls NksVh bdkbZ gS] viuh iw.kZ vk;q vFkok iw.kZ voLFkk dks izkIr 

dj ysus ij Lor% gh u"V gks tkrh gSa] vkSj muds LFkku ij u;h dksf'kdkvksa dk fuekZ.k gksrk gSA ckY;koLFkk esa 

;g fuekZ.k lEcU/kh izfØ;k rhoz xfr ls gksrh gS] rFkk fouk'k lEcU/kh izfØ;k /kheh xfr ls gksrh gSA ijUrq 

o`)koLFkk esa fuekZ.k dh izfØ;k dh vis{kk fouk'k dh izfØ;k rst xfr ls gks tkrh gSA ifj.kkeLo:i ;g 'kjhj 

/khjs&/khjs ?kVrk tkrk gSA vUr esaa 'kjhj o`)koLFkk ds mijkUr e`R;q dks izkIr gks tkrk gSA 

bl izdkj vusd NksVh&NksVh bdkbZ;ksa ls feydj cuk ;g ekuo 'kjhj mRd̀"Vrk dh vueksy d̀fr gSA fiz; 

f'k{kkfFkZ;ksa] izLrqr bdkbZ esa vki ekuo 'kjhj dh lw{ere bdkbZ dksf'kdk ,oa Ård dh lajpuk ,oa izdkjksa dk 

v/;;u djsaxs o tkusaxs fd ;g fdl izdkj ls viuk dk;Z djrs gSaA 

 

1-2 mn~ns'; 

bl bdkbZ dk p;u djus ds ckn vki & 

 ekuo 'kjhj dh dksf'kdkvksa dh lajpuk dk o.kZu dj ldsaxsA 

 dksf'kdkvksa ds dk;ksZ dk o.kZu dj ldsaxsA 

 Ård dh lajpuk ,oa dk;ksZa dk foospu dj ldsaxs 

1-3 ekuo 'kjhj 

euq"; dk 'kjhj yxHkx 30 fVªfy;u dksf'kdkvksa] tks fd thou dh vk/kkjHkwr bdkbZ gS] ls feydj cuk gksrk 

gSA ,d dksf'kdk vU; nwljh dksf'kdkvksa ls feydj Ård (tissue) dk fuekZ.k djrh gSA ukuk izdkj ds Ård 

feydj ds fofHkUu vaxksa (organs) dk fuekZ.k djrs gSaA blh izdkj] ,d izdkj ds dk;Z djus okys fofHkUu vax 

feydj ,d vax ra= (organ system) dk fuekZ.k djrs gSaA dbZ vax ra= feydj tho ¼tSls & ekuo 'kjhj½ dh 

jpuk djrs gSaA ekuo 'kjhj dk fuekZ.k fuEufyf[kr ra=ksa }kjk gksrk gSA 

(i) dadky ra= (Skeletal System) 

(ii) laf/k ra= (Joint System) 

(iii) is'kh; ra= (Muscular System) 
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(iv) ikpu ra= (Digestive System) 

(v) mRltZu ra= (Excretory System) 

(vi) 'olu ra= (Respiratory System) 

(vii) ifjlapj.k ra= (Circulatory System) 

(viii) iztuu ra= (Reproductive System) 

(ix) raf=dk ra= (Nervous System) 

(x) KkusfUn; ra= (Sensory organ System) 

1-4 dksf'kdk dh lajpuk ,oa dk;Z 

dksf'kdk 

dksf'kdk] tho/kkfj;ksa dh lajpuk (structure) ,oa tSfod fØ;kvksa (vital activities) dh ,d bdkbZ gSA 

dksf'kdk dk vaxzsth vuqokn lsy (cell) ySfVu Hkk"kk ds lsY;qyk (cellula) 'kCn ls mRié gqvk gS ftldk vFkZ gS& 

,d NksVk dejkA bleas izk;% Lor% tuu (Self Reproduction) dh {kerk gksrh gSA dksf'kdk,¡ gh thoksa ds 'kjhj 

dk fuekZ.k djrh gSaA 

dqN thok.kqvksa ds 'kjhj dsoy ,d dksf'kdk ds cus gksrs gSa ftUgsa ,d dksf'kdh; tho (unicellular 

organism) dgrs gSa tcfd dqN tho ,d ls vf/kd dksf'kdkvksa ls cus gksrs gSa ftUgsa cgqdksf'kdh; tho 

(Multicellular organism) dgrs gSaA ,e- ts- 'ykbMsu (Mathias Jakob Schleiden) rFkk fFk;ksMksj 'oku 

(Theodor Schwann) us la;qDr :i ls dksf'kdk fl)kUr dk izfriknu fd;k FkkA bl fl)kUr ds vuqlkj] lHkh 

lthoksaa dk 'kjhj ,d vFkok ,d ls vf/kd dksf'kdkvksa ls fufeZr gksrk gS vFkkZr dksf'kdk thou dh 

lajpukRed (Structural), dk;kZRed (Operational) rFkk oa'kkxr (Hereditary) bdkbZ gSA 

ekuo 'kjhj esa yxHkx 200 fofHkUu izdkj dh dksf'kdk,¡ gSaA ;gka dqN mnkgj.k fn, tk jgs gSa % 

 yky jDr dksf'kdk,¡ ¼,fjFkzkslkbV~l½ 

 Ropk dksf'kdk,¡ 

 U;wjkWUl ¼raf=dk dksf'kdk,a½ 

 usQkUl dksf'kdk,a 

euq"; cgqdksf'kdh;] tfVy tho gSA gekjs 'kjhj ds vUnj dh dksf'kdk,a ̂^fo'ks"k** gksrh gSA izR;sd izdkj dh 
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dksf'kdk ,d fof'k"V vkSj fo'ks"k dk;Z djrh gSA bl dkj.k ls 200 vyx&vyx izdkj dh dksf'kdkvksa esa ls 

izR;sd esa ,d vyx lajpuk] vkdkj vkSj dk;Z gksrk gS] vkSj vyx&vyx vax gksrs gSaA 

dksf'kdk lajpuk (Cell structure) 

dksf'kdkvksa dh lajpuk tfVy gksrh gSA budh vkarfjd ,oa cká lajpuk fofHkUu ?kVdksa ls fufeZr gksrh gSA 

dksf'kdk ds ;s ?kVd dksf'kdkax (organellel cell) dgykrs gSa rFkk lHkh dksf'kdkax dqN fof'k"V dk;ksZa dks 

lEiUu djrs gSaA dksf'kdkvksa dks lajpuk dh n`f"V ls fuEufyf[kr Hkkxksa esa foHkkftr fd;k x;k gS & 

(1) dksf'kdk dyk ;k fHkfÙk (Cell membrane or Cell wall) 

(2) dksf'kdk nzO; (Cytoplasm) 

(3) dsUnzd (Nucleus) 

1-4-1 dksf'kdk dyk ;k fHkfÙk (Cell Membrane) 

dksf'kdk ds lHkh vo;o ,d irys vkoj.k }kjk f?kjs jgrs gSa ftls IykTek f>Yyh vFkok dksf'kdk fHkfÙk dgk 

tkrk gSA dksf'kdk f>Yyh ,d v/kZ&ikjxE; ltho f>Yyh gS tks izR;sd ltho dksf'kdk ds thonzO; 

(cytoplasm) dks ?ksj dj j[krh gSA dksf'kdk f>Yyh dk fuekZ.k rhu ijrksa ls feydj gksrk gS] blesa ls ckgjh 
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,oa Hkhrjh ijrsa izksVhu }kjk rFkk e/; okyh ijr dk fuekZ.k fyfiM ;k olk }kjk gksrk gSA ;g dksf'kdk dh 

vkd̀fr dk fuekZ.k djrh gS ,oa tho nzO; dh j{kk djrh gSA IykTek f>Yyh dks thodyk (Cell Membrane)] 

tSfod f>Yyh (Biological Membrane) rFkk IykTekysek (Plasmalemma) vkfn Hkh dgrs gSaA 

dksf'kdk dyk ds dk;Z & 

1- IykTek f>Yyh ¼dksf'kdk dyk½ fofHkUu izdkj ds v.kqvksa rFkk vk;uksa dks dksf'kdk ds vUnj vkus&tkus ij 

fu;a=.k j[krh gSA rFkk dksf'kdk nzO; (Cytoplasm) esa vk;fud lkUnzrk (Ionic concentration) ds vUrj 

dks cuk, j[kus esa enn djrh gSA 

2- ;g folj.k (Diffusion), ijklj.k (Osmosis)] izksVhu la'ys"k.k (protein synthesis)] Mh-,u-,- 

izfrfyfidj.k (D.N.A. Replication) vkfn esa lgk;rk djrh gSA 

3- ;g cká mÙkstukvksa dks xzg.k djrh gSA 

4- blls gksdj gh dksf'kdk jDr ls iks"kd rRoksa ,oa vkWDlhtu dks xzg.k djrh gS vkSj R;kT; inkFk dkcZu Mkb 

vkWDlkbM dks ckgj fudkyrh gSA 

 

1-4-2 dksf'kdknzO; (Cytoplasm) 

dksf'kdk esa dksf'kdk f>Yyh (Cell Membrane) ds vanj dsUnzd dks NksM+dj lEiw.kZ inkFkksZa dks 

dksf'kdknzO; (Cytoplasm) dgrs gSaA ;g lHkh dksf'kdkvksa esaa ik;k tkrk gS rFkk dksf'kdkf>Yyh ds vanj rFkk 

dsUnzd f>Yyh ds ckgj jgrk gSA ;g josnkj] tsyhuqek] v)Zrjy inkFkZ gSA ;g ikjn'khZ ,oa fpifpik gksrk gSA 

;g dksf'kdk ds 70% Hkkx dh jpuk djrk gSA dksf'kdknzO; dk fuekZ.k fofHkUu dkcZfud inkFkksZa ¼dkcksZgkbMsªV] 

izksVhu] olk½ rFkk vdkcZfud inkFkksZa ¼[kfut] yo.k ,oa ty½ ls gksrk gSA lHkh dksf'kdkax (organelle cell) 

dksf'kdknzO; esa gh fLFkr gksrs gSaA dksf'kdk dh vf/kdka'k egRoiw.kZ fØ;k,¡ dksf'kdk nzO; esa gh lEiUu gksrh gSaA 

;g dksf'kdk dks ,d fuf'pr Lo:i cuk, j[kus esa rFkk dksf'kdkvksa dks muds LFkku ij fLFkj j[kus esa lgk;d 

gksrh gSaA 

(i) dksf'kdk rjy (Cytosol) 

(ii) dksf'kdkax (Cell Organelles) 

dksf'kdkrjy (Cytosol) dksf'kdnzzO; dk og Hkkx gS ftlesa dksf'kdkax ugha ik, tkrs gSaA ;g 

NksVs&NksVs Hkkxksa esa foHkkftr jgrk gS tks fd dksf'kdk nzO; dh f>Yyh }kjk vkc) (Bound) jgrk gSA dksf'kdk 

rjy dks vUr%dksf'kdh; rjy (Intracellular Fluid) vFkok lkbVksIykfTed eSfVªDl (Cytoplasmic Matrix) 

Hkh dgk tkrk gSA 
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dksf'kdk nzO; esa vusd lajpuk,¡ mifLFkr gksrh gSa ftuds vyx&vyx dk;Z gksrs gSaA bu lajpukvksa dks 

dksf'kdkax (cell organelle) dgrs gSaA dksf'kdknzO; esa fuEufyf[kr dksf'kdkax ik, tkrs gSa %& 

(a) vUr%iznO;h tkfydk (Endoplasmic Reticulum) 

(b) xkWYth midj.k vFkok xkYthdk; (Golgi complex) 

(c) ykblkslkse (Lysosome) 

(d) ekbVksdkWf.Mª;k (Mitochondria) 

(e) jkbckslkse (Ribosomes) 

(f) rkjddk; (Centrosomes) 

(g) jl/kkfu;k¡ (Vacuoles) 

(h) ekbØksckWMht vFkok lkbVkslksEl (Microbodies or Cytosomes) 

(a) vUr%iznO;h tkfydk (Endoplasmic Reticulum) 

var iznO;h tkfydk (ER) ufydkvksa (Tubules) rFkk piVh FkSfy;ksa (Flattened sacs) dk ,d latky gksrh 

gSA var%iznO;h tkfydk Lru/kkjh thoksa dh yky jDr df.kdkvksa ds vfrfjDr yxHkx thoksa dh dsUnzd ;qDr 

dksf'kdkvksa esa ik;h tkrh gSA var%iznO;h tkfydk dksf'kdk dyk (cell membrane) ls dksf'kdknzO; esa gksrs gq, 

dsUnzd dyk rd foLr̀r jgrh gSA blds Hkhrj dk LFkku Y;wesu (Lumen) dgykrk gSA jkbckslkse dh mifLFkfr 

ds vk/kkj ij vUr%iznzO;h tkfydk fuEufyf[kr nks izdkj dh gksrh gS& 
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(i) fpduh lrg okyh var% iznzO;h tkfydk (Smooth Surfaced ER) 

(ii) [kqjnjh lrg okyh var% iznzO;h tkfydk (Rough Surfaced ER) 

(i) fpduh lrg okyh var% iznzO;h tkfydk (Smooth Surfaced ER) % ;g ufydkvksa ds 

latky (Tubule of Network) ds :i esa gksrh gSA ;g dkcksZgkbMsªV rFkk fyfiM~l dk la'ys"k.k djrh gSaA 

dksf'kdk f>Yyh ds fuekZ.k ds fy, fyfiM~l (QkWLQksfyfiM~l] dksysLVªkWy vkfn½ vR;ar vko';d gksrs gSaA ;d̀r 

dksf'kdkvksa esa fpduh lrg okyh var% iznzO;h tkfydk ,sls ,UtkbEl (Enzymes) dk mRiknu djrh gS tks dqN 

fuf'pr ;ksfxdksa dks fujkfo"k djrh gSA 

ekalisf'k;ksa esa ;g tkfydk ekalis'kh; dksf'kdkvksa ds ladqpu (contraction) esa lgk;d gksrh gS rFkk 

efLr"d dksf'kdkvksa esa L=h ,oa iq#"k ds gkeksZUl (Hormones) dk la'ys"k.k djrh gSaA 

(II) [kqjnjh lrg okyh var% iznzO;h tkfydk (Rough Surfaced ER) % bls df.ke; var% iznzO;h 

tkfydk (Granular Endoplasmic Reticulum) Hkh dgrs gSa D;ksafd bldh lrg ij jkbckslksEl 

(Ribosomes) mifLFkr gksrs gSaA 

;g tkfydk dksf'kdk f>Yyh rFkk izksVhu dk la'ys"k.k djrh gSA bl ij mifLFkr jkbckslkse vuqokn vFkok 

izfrfyfidj.k (Translation or Replication) izfØ;k ds }kjk vusd izksVhu dk la'ys"k.k djrs gSaA dqN 

'osr df.kdkvksa (WBCs) vFkok Y;wdkslkbV~l (Leukocytes) esa ;g tkfydk izfrjf{k;ksa (Antibodies) 

dk Hkh fuekZ.k djrh gSA 

vXU;k'k;h dksf'kdkvksa (Pancreatic Cells) esa ;g tkfydk bUlqfyu (Insulin) dk mRiknu djrh gSA 



 

 

9 

(b) xkWYth midj.k vFkok xkWYthdk; (Golgi Complex) 

xkWYth midj.k fofHkUu dksf'kdk inkFkksZ ds fofuekZ.k] muds laxzg.k rFkk ifjogu gsrq mÙkjnk;h gksrk gS 

blfy, bls ;wdSfj;kWfVd dksf'kdkvksa dk fofuekZ.k ,oa ifjogu dsUnz (Manufacturing and Shipping 

Centre) dgk tkrk gSA dksf'kdk ds izdkj ds vuqlkj mlesa xkWYth midj.k dh la[;k de vFkok vf/kd 

gks ldrh gSA xkWYth midj.k esa v)Zo`Ùkkdkj ,oa likV FkSyh ln`'k lajpuk,sa gksrh gSa] ftUgsa flLVjuh 

(Cisternae) dgk tkrk gSA izR;sd lajpuk ,d f>Yyh ds }kjk dksf'kdk ls i`Fkd jgrh gSA ;g dksf'kdk 

dk eq[; lzko.k vax (Secretory Organ) gSA ;g ykblkslkse ,oa iSjkWDlhlkse (Peroxisomes) ds fuekZ.k esa 

lgk;rk djrk gSA 

(c) ykblkslkse (Lysosome) 

ykblkslkse ,UtkbEl dh xksykdkj FkSfy;k¡ (Spherical Sacs) gSa tks f>Yyh ;qDr gksrh gSaA ykblkslkse esa 

mifLFkr ,Utkbe vEyh; (Acidic) gksrs gSa tks dksf'kdh; o`gn~v.kqvksa (Cellular Macromolecules) dk 

ikpu djus esa l{ke gksrs gSaA ykblkslkse f>Yyh blds vkarfjd Hkkxksa dks vEyh; cuk, j[kus esa rFkk ikpd 

,UtkbEl dks 'ks"k dksf'kdk ls i`Fkd j[kus esa lgk;d gksrh gSA ijUrq ;fn dksf'kdh; mikip; esa O;o/kku 

mRiUu gksrk gS vkSj ykblkslkse f>Yyh {kfrxzLr gks tkrh gS rks ikpd ,Utkbe viuh gh dksf'kdk dk ikpu 

dj nsrs gSa vkSj dksf'kdk u"V gks tkrh gSA blhfy,] ykblkslkse dks dksf'kdk dh vkRegR;k dh FkSyh 

(Suicide Bag of cell) dgk tkrk gSA 

ykblkslkse esa miyC/k ,Utkbe 
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 izksfV,t (Protease) 

 jkbcksU;wfDy,t (Ribonuclease) 

 fM&vkWDlhjkbcks U;wfDy,t (Deoxyribonuclease) 

 QkWLQsVt (Phosphatase)A 

ykblkslkse ds izeq[k dk;Z (Major Function of Lysosome) 

1- var% dksf'kdh; ikpu (Intracellular Digestion) % ykblkslkse ikpd ,Utkbeksa dh lgk;rk ls dksf'kdk 

nzO; esa mifLFkr fofHkUu ?kVdksa dk ikpu djrk gSA 

2- e`r dksf'kdkvks dk fuokj.k (Removal of Dead Cells) % ykblkslkse e`r gks pqdh jksxxzLr rFkk {kfrxzLr 

dksf'kdkvksa dks u"V djus esa lgk;d gksrs gSaA 

3- izksVhu la'ys"k.k esa lgk;rk (Help in Protein Synthesis) : ykblkslkse dksf'kdk esa izksVhu la'ys"k.k dh 

izfØ;k esa Hkh lgk;d gksrs gSaA 

4- mifLFky rFkk vfLFky Årdksa esa vkRey;u (Autolysis in Cartilage and bone Tissues) foVkfeu A dh 

vf/kdrk gksus ij dksf'kdk fo"kkDrrk (Cell Poisoning) dh fLFkfr mRiUu gksrh gSA ifj.kkeLo:i] 

ykblkslkse dh f>Yyh (Lysosomal Mambrane) esa dqN O;o/kku mRiUu gksrk gS] ftlls dksf'kdh; 

,Utkbeksa dk lzko gksrk gS vkSj mifLFky rFkk vfLFky Årdksa esa vkRey;u (Autolysis) vFkkZr~ Lor% 

fouk'k (Self Destruction) izkjEHk gks tkrkgSA 

(d) ekbVªksdkWfUMª;k (Mitrochondria) 

ekbVksdkWf.Mª;k dh [kkst fjpMZ vkYVesu (Richard Altmann) uked oSKkfud us 1890 bZ- esa dh FkhA ;g 

dksf'kdk nzO; esa ik;h tkus okyh cgqr egRoiw.kZ jpuk gS] tks dksf'kdk nzO; esa fc[kjh jgrh gSA ekbVksdkWf.Mª;k 

nksgjh f>Yyh ls f?kjk gqvk vkc) (Double Membrane Bound) dksf'kdkax gS] tks vf/kdka'k  ;wdSfj;kWfVd 

dksf'kdkvksa ds dksf'kdk nzO; esa mifLFkr jgrk gSA ;g dksf'kdkax eq[; :i ls dksf'kdk ds ikpu ra= (Digestive 

System) ds :i esa dk;Z djrk gSA ;g iks"kd inkFkksZa dks fo?kfVr djds dksf'kdk ds fy, ÅtkZ ;qDr v.kqvksaa 

ds fuekZ.k esa egRoiw.kZ Hkwfedk fuHkkrk gSA dksf'kdh; 'olu (Cellular Respiration) ls lEcfU/kr vusd tSo 

jklk;fud fØ;k,¡ ekbVksdkWf.Mª;k esa lEiUu gksrh gSA ekbVksdkWf.Mª;k dh cká f>Yyh bldh lrg dks vkoj.k 

iznku djrh gSA bldh vkarfjd f>Yyh dh lajpuk vis{kkd`r tfVy gksrh gS] ftlesa vusd eksM++nkj lajpuk,¡ 

ik;h tkrh gSa ftUgsa oy; (Cristae) dgrs gSaA 
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ekbVksdkWf.Mª;k dh cká f>Yyh vk;uksa] iks"kd v.kqvksa o ÅtkZ v.kqvksa (ADP ,oa ATP) vkfn ds fy, Lora= :i 

ls ikjxE; (Freely permeable) gksrh gSA tcfd bldh vkarfjd f>Yyh dsoy vkWDlhtu rFkk ATP v.kqvksa ds 

fy, gh ikjxE; gksrh gSA 

(e) jl/kkfu;k¡ vFkok fjfDrdk,¡ (Vacuoles) 

fjfDrdk,¡ dksf'kdk esa iks"k.k inkFkZ rFkk vif'k"V inkFkZ dk Hk.Mkj dsUnz (Storage Center) gksrh gSA  

fjfDrdkvksa dh lajpuk ljy gksrh gSA bu ij VksuksIykLV (Tonoplast) uked f>Yyh dk vkoj.k gksrk gSA 

blds vUnj fjfDrdk jl uked rjy Hkjk gksrk gSA 

(f) rkjdk; (Centrosome) 

rkjdk; ,d csyukdkjk (Cylinder) dksf'kdkax gS tks ijLij yEcor~ rkjd dsUnzdksa (Centrioles) ls fufeZr 

gksrk gSA izR;sd rkjd dsUnz leku nwjh ij fLFkr V~;wcqfyu uked izksVhu ds 9 ifj/kh; rUrqvksa (Peripheral 

Fibrils) ls fufeZr gksrk gSA 



 

 

12 

rkjd dsUnzd dksf'kd foHkktu (Cell Division) esa rFkk flfy;k (Cilia) ,oa d'kkfHkdk (Flagella) ds fuekZ.k esa 

Hkkx ysrs gSaA rkjdk; dk eq[; dk;Z lw{e ufydkvksa ¼izksVhu dh [kks[kyh uyh½ vFkkZr~ ekbØksV~;wcqYl dks 

laxfBr djuk gS tks fd dksf'kdh; dadky (Cytoskeleton) dks fLFkj lajpuk iznku djrhgSA 

(g) jkbckslkse (Ribosome) 

 

jkbckslkse tfVy lajpuk okys lw{e d.k gSa tks lkekU;r% var% iznzO;h tkfydk ls la;qDr gksrs gSa rFkk dsUnzd] 

ekbVksdkWf.Mª;k rFkk gfjr yod vkfn dksf'kdkaxksa esa Hkh mifLFkr gksrs gSaA jkbckslkse jkbcksU;wfDyd vEy 

(RNA) rFkk izksVhu ds la;ksx ls fufeZr gksrs gSaA blhfy, bUgsa jkbcksU;wfDy;ks izksVhu (Ribonulceoprotein) 

Hkh dgk tkrk gSA lajpukRed Lrj ij ;s nks mibdkb;ksa (Sub-Units) ls fufeZr gksrs gSa NksVh mi bdkbZ ij 

,e-vkj-,u-,- (m-RNA) tqM+s gksrs gSaA ;s nksuksa mi bdkb;k¡ ,d mibdkbZ r-RNA rFkk nwljh mibdkbZ ds 

izksVhuksa ds e/; var%fØ;k ds }kjk tqM+h gksrh gSA jkbckslksEl izksVhu dk fuekZ.k djrs gSaA fofHkUu dksf'kdh; 

dk;ksZ& tSls& {kfrxzLr dksf'kdkvksa ds iqufuZekZ.k vFkok jklk;fud izfØ;kvksa ds funsZ'ku vkfn ds fy, 

izksVhu dh vko';drk gksrh gSA vkdkj ,oa volknu xq.kkad (Sedimentation Coefficient) ds vk/kkj ij 

jkbckslkse nks izdkj ds gksrs gSa&70S jkbckslkse rFkk 80S jkbckslkseA 70S jkbckslkse dh cM+h mi bdkbZ 

50S rFkk NksVh mi bdkbZ 30S gksrh gSA 80S jkbckslkse dh cM+h mi bdkbZ 60S ,oa NksVh mi bdkbZ 40S 

gksrh gSA dHkh&dHkh ,d ls vf/kd jkbckslkse ,d lkFk feydj ,d fof'k"V lajpuk cukrs gSa] ftls 

ikWyh&jkbckslkse ;k ikWyhlksEl (Polysomes) dgrs gSaA 
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jkbckslkse dk eq[; dk;Z vehuksa vEy ds }kjk izksVhu la'ys"k.k esa lgk;rk djuk gSA 

(h) ekbØksckWMht vFkok lkbVkslksEl (Microbodies or cytosomes) 

ekbØksckWMht rFkk lkbVkslksEl xksykdkj lw{e lajpuk,¡ gSa ftudk O;kl (Diameter) 0-2&1-5 

ekbØksehVj ds e/; gksrk gSA ;g dksf'kdknzO; esa mifLFkr gksrh gS vkSj bu ij ,dy QkWLQksfyfiM 

(Single Phospholipid) dh f>Yyh dk vkoj.k ik;k tkrk gSA 

ekbØksckMht ds vUrxZr ijvkWDlhlkse (Peroxisomes)] XykbvkWDlhlkse (Glyoxysome)] Xykbdkslkse 

(Glyecosomes) rFkk gkbMªkstsukslkse (Hydrogenosomes) dks lfEefyr fd;k tkrk gSA 

ekbØksckMht esa ,UtkbEl ik, tkrs gSa tks dksf'kd ds vanj tSo jklk;fud vfHkfØ;kvksa (Biochemical 

Reactions) esa Hkkx ysrs gSaA 

ijkWDlhlkse uked ekbØksckWMh o`gn~ v.kqvksa dks fo?kfVr djus esa rFkk gkfudkjd inkFkZ dks fujkfo"k 

(Detoxify) djus esa lgk;d gksrs gSaA 

1-4-3 dsUnzd (Nuclues) 
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dksf'kdk esa dsUnzd dh [kkst 1831 bZ- esa LdkWfV'k ouLifr'kkL=h jkWcVZ czkmu (Robert Brown) us dh FkhA 

dsUnzd dksf'kdh; fØ;kvksa dk fu;a=.k dsUnz (Control Centre) gksrk gSA lajpukRed n`f"V ls dsUnzd xgjs 

jax dk ,oa lkekU; vkdkj dk gksrk gSA ;g dksf'kdk ds vkuqoaf'kd inkFkZ dk Hk.Mkj x`g (Storehouse) 

gksrk gS tks iztuu (Reproduction) esa egRoiw.kZ Hkwfedk fuHkkrk gSA 

dsUnzd dks fuEufyf[kr pkj Hkkxksa esa foHkkftr fd;k tkrk gS & 

(i) dsUnzd dyk (Nuclear Membrane) 

;g IykTek f>Yyh dh Hkk¡fr nksgjh f>Yyh dh cuh gksrh gS rFkk dsUnzd ds pkjksa vksj ,d voj.k cukrh gSA 

izR;sd f>Yyh ykbiksizksVhu ls cuh ,d dyk gksrh gSA 

blesa vusd dsUnzd fNnz gksrs gSa ftlds }kjk dsUnzd nzO; ,oa dksf'kdk nzO; ds chp inkFkksZ dk 

vknku&iznku gksrk gSA ;g dsUnzd rFkk dksf'kdknzO; ds e/; inkFkksZa ds vkokxeu dks fu;fU=r djrh gSA 

 dsUnzd nzO; (Nucleoplasm) 

dksf'kdk nzO; ds leku dsUnz esa Hkh ,d v)Z rjy inkFkZ Hkjk gksrk gS ftls dsUnzd nzO; dSfj;ksIykTe 

(Karyoplasm) vFkok dsUnzd jl (Nucleus sap) dgk tkrk gSA dsUnz nzO; esa ty] izksVhu ,oa U;wfDyd 

vEy mifLFkr gksrs gSaA ;g dsUnzd esa mifLFkr dksf'kdkaxksa ds fy, ,d fuyacu inkFkZ (Suspention 

Substance) dk dk;Z djrk gSA 

dsUnzd nzO; dsUnzd ds vkdkj ,oa lajpuk dks cuk, j[kus esa lgk;rk djrk gSA blds vfrfjDr ;g 

dksf'kdk mikip; (Cell Metabolism) ,oa vU; dk;ksZ esa Hkh egRoiw.kZ Hkwfedk fuHkkrk gSA 

(ii) dsfUnzdk (Nucleolus) 

dsUnzd nzO; esa ,d NksVh xksykdkj ;k vaMkdkj lajpuk ik;h tkrh gS ftls dsfUnzdk (Nucleolus) dgrs gSaA 

dsfUnzdk,¡ RNA ds la'ys"k.k rFkk dksf'kdk foHkktu esa Hkh egRoiw.kZ Hkwfedk fuHkkrh gSaA 

(iii) ØkseSfVu /kkxs (Chromatin Threads) 

dsUnzd dk lokZf/kd egRoiw.kZ Hkkx ØkseSfVu /kkxs gSa] tks jklk;fud ǹf"V ls ,d U;wfDy;ksizksVhu 

(Nucleoprotein) gksrs gSa] vFkkZr~ ;s U;wfDyd vEy (DNA) vkSj fgLVksu (Histone) uked {kkjh; izksVhu ds 

feJ.k ls cus gksrs gSaA {kkjh; izksVhu fo'ks"k :i ls {kkjh; vehuksa vEy ls cuk gksrk gSA 

ØkseSfVu /kkxs ijLij la;ksftr gksdj ,d tkyhuqek lajpuk dk fuekZ.k djrs gSa ftls ØkseSfVu tkfydk 

(chromatin Reticulum) dgk tkrk gSA okLro esa ;g lajpuk vkHkklh gksrh gS D;ksafd ØkseSfVu /kkxksa ds 

fljs ijLij tqM+s ugha gksrs gSaA 

xq.klw= (Chromosome) 
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dksf'kdk foHkktu ds le; ØkseSfVu /kkxs ,d&nwljs ls i`Fkd gks tkrs gSa vkSj ladqfpr gksdj NksVs ,oa eksVs 

gks tkrs gSa] bUgha ladqfpr ØkseSfVu /kkxksa dks xq.klw= (Chromosome) dgrs gSaA 

xq.kwl= dk fØ;kRed Hkkx thu (Gene) dgykrk gSA thu thoksa dh ,d ih<+h ls nwljh ih<+h dk 

vkuqoaf'kd lwpukvksa (Genetic Information) ds okgd gksrs gSaA 

MhvkWDlhjkbcksU;wfDyd ,flM&Mh-,u-,- (Deoxyribonucleic Acid-DNA) 

DNA ,d U;wfDyd ,flM (Nucleic Acid) gS tks izksVhu ds lkFk feydj Øksekslkse dh lajpuk cukrk gSA 

;g dksf'kdk ds dsUnzd esa /kkxs ds :i esa QSyk jgrk gSA Mh-,u-,- dh dqN ek=k dsUnzd ds vfrfjDr 

ekbVksdkWf.Mª;k esa ikbZ tkrh gSA 

ewy :i ls DNA ,d vkuqoaf'kd inkFkZ (Genetic Material) gS tks y{k.kksa ;k xq.kksa dks ekrk&firk ls 

lUrkuksa esa igq¡pkus dk dk;Z djrk gSA 

DNA vusd U;wfDy;ksVkbM (Nucleotide) dk cgqyd gksrk gSA 

jkbcksU;wfDyd ,flM ¼vkj-,u-,-½ (Ribonucleic Acid (R.N.A.) 

vkj-,u-,- dksf'kdk nzO; esa fc[kjk jgrk gSA ;g ,dy dq.Mfyr (Single Stranded) lajpuk gSA ftleas 

QkWLQsV ,oa jkbckst 'kdZjk dh la;qDr bdkb;k¡ ,dkarj ij fLFkr gksrh gSaA Mh-,u-,- ds leku vkj-,u-,- esa 

Hkh jkbckst ls 4 {kkjd la;qDr gksrs gSaA ijUrq blesa Fkk;ehu ds LFkku ij ;wjsfly (Uracil) tqM+k gksrk gSA 

R.N.A. rhu izdkj ds gksrs gSa & 

1- eSlsatj vkj-,u-,-] (m-RNA) % ;g DNA esa fufgr lwpukvksa dks izksVhu la'ys"k.k LFky (Protein 

 Synthesis Site) ij ykus dk dk;Z djrk gSA 

2- jkbckslksey vkj-,u-,- (r-RNA) % bldk fuekZ.k dsfUnzdk (Nucleolus) esa gksrk gSA ;g dksf'kdk eas 

mifLFkr leLr vkj-,u-,- dk yxHkx 80% gksrk gSA bldk eq[; dk;Z jkbckslkse ds lajpukRed laxBu 

esa lgk;rk djuk gSA 

3- VªkalQj vkj-,u-,- (t-RNA) % ;g lcls NksVk vkj-,u-,- gSA ftlesa 75 ls 95 jkbcksU;wfDy;ksVkbM 

mifLFkr gksrs gSaA bldk eq[; dk;Z vehuksa vEyksa dks izksVhu la'ys"k.k LFky ¼jkbckslkse½ ij ykuk gSA ,d 

dksf'kdk esa mifLFkr dqy RNA dk 16-18% Hkkx t-RNA gksrk gSA 

1-5 Ård dh lajpuk ,oa dk;Z 

,d gh izdkj dh lajpuk vkSj dk;Z djus okys dksf'kdkvksa ds lewg dks Ård dgrs gSaA ekuo 'kjhj esa yk[kksa 

dksf'kdk,¡ gksrh gSaA buesa ls vf/kdrj dksf'kdk,¡ dqN gh dk;ksZa dks laiUu djus esa l{ke gksrh gSaA ,slh dksf'kdk,¡ 

tks ,d rjg ds dk;ksZa dks djus esa n{k gksrh gSa lnSo ,d lewg esa gksrh gSaA 

dksf'kdkvksa dk og lewg tks 'kjhj ds fdlh fuf'pr LFkku fof'k"V ij dk;Z djrs gSaA Ård ra= dgykrk 
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gSA Ård ra= esa vUrfuZfgr dksf'kdkvksa dh lajpuk leku ;k fHkUu gksrh gSa] tcfd mn~xe (origin) ,d leku 

dksf'kdkvksa ls gksrk gSA 

euq"; esa fofHkUu izdkj ds Ård ik, tkrs gSa] tks ekuo dh thou&'kSyh (Life Style) ds vuqdwy gksrs gSaA 

Årdksa dk fuekZ.k djrs le; dksf'kdk,a vkil esa ,d nwljs ls ,d fo'ks"k vUrjkdksf'kdh; inkFkZ 

(Intercellular substance) ds }kjk tqM+h vkSj lEcfU/kr jgrh gSaA cgqr ls Ård feydj 'kjhj ds vaxksa 

(organs)] tSls& vkek'k;] xqnsZ] ;d`r] efLr"d vkfn dk fuekZ.k djrs gSaA izR;sd vax dk Hkh viuk fof'k"V 

dk;Z gksrk gSA fofHkUu vax ijLij Loj;U= (Larynx)] 'okl iz.kky (Trachea) ,oa QsQM+++s feydj 

'olu ra= 

¼laLFkku½ dk fuekZ.k djrs gSa] tks fd 'kjhj ,oa ok;qe.My ds chp vkWDlhtu ,oa dkcZu MkbZ vkWDlkbM dk 

vknku&iznku djrk gSA 

Ård ds izdkj ,oa lajpuk 

ekuo 'kjhj esa fuEufyf[kr pkj izdkj ds Ård ik, tkrs gSa & 

1- midyk Ård (Epithelial Tissues or Epithelium) 

2- la;ksth Ård (Connective Tissue) 

3- is'kh Ård (Muscular Tissues) 

4- raf=d Ård (Nervous Tissues ) 

1-5-1 midyk Ård (Epithelial Tissues or Epithelium)- midyk Ård vaxksa dks <dus ds lkFk 

gh j{kkRed cká vkoj.k Hkh iznku djrk gSA 'kjhj dh Ropk ,oa vkarfjd vaxksa dh 'ySf"ed f>Yyh dk fuekZ.k 

blh Ård ds }kjk gksrh gSA Ropk] eq¡g] vkgkjuyh] jDrokfguh uyh dk vLrj] QsQM+s dh dqfidk] òDdh; 

uyh vkfn lHkh midyk Ård ls cus gksrs gSaA midyk Ård dh dksf'kdk,¡ ,d&nwljs ds lehi gksrh gSaA 

vFkkZr~ vUrjdksf'kdh; LFkku ugha ik;k tkrk gSA bl Ård dh dksf'kdkvksa dk fuekZ.k dksystu (Collagen) 

izksVhu (Protein) rFkk izksfV;ksXykbdu (Proteoglycan) }kjk gksrk gSA 

midyk Ård ds dk;Z (Functions of Epithelium Tissues) 

(i) ;g fpidus] lzko.k (Secretion) rFkk vo'kks"k.k (Absorption) esa lgk;rk djrk gSA 

(ii) ;s 'kjhj ds vUnj fLFkr cgqr ls vaxksa vkSj xqfgdkvksa (cavities) dks <+drs gSaA 

(iii) ;s fHkUu&fHkUu izdkj ds 'kkjhfjd ra=ksa dks ,d nwljs ls vyx djus ds fy, vojks/k dk fuekZ.k djrs gSaA 



 

 

 

 

(iv) ;g ,d vuojr (continuous) ijr dk fuekZ.k djrh gSA bu ijrksa ds e/; fpidus okys inkFkZ (fluid) 

ml LFkku dks Hkj nsrs gSa ftlls bu Årdksa esa vUrjdksf'kdh; LFkku vuqifLFkr gksrk gSA 

(v) ;g ckgjh okrkoj.k vkSj 'kjhj ds fofHkUu vaxksa ds chp inkFkksZa ds vknku&iznku esa egRoiw.kZ Hkwfedk 

uHkkrh gSA 

midyk Årdksa ds izdkj (Types of Epithelial Tissues) 

ljy midyk Ård (Simple Epithelium Tissues) 

(i) 'kYdh ,fiFkhfy;e (Squamous Epithelium) 

(ii) ?kukdkj ,fiFkhfy;e (Cuboidal Epithelium) 

(iii) LrEHkkdkj ,fiFkhfy;e (Calumnar Epithelium) 

(iv) i{ekfHk ,fiFkhfy;e (Ciliated Epithelium) 

(v) Nne Lrfjr ,fiFkhfy;e (Pseudostratified Epithelium) 

la;qDr midyk Ård (Compound Epithelium Tissues) 

(i) Lrfjr la;qDr ,fiFkhfy;e 

(Stratified compound Epithelium) 

(ii) ifjorhZ la;qDr ,fiFkhfy;e 

(Transitional compound Epithelium)



 

 

ljy midyk Ård 

ljy midyk Ård dksf'kdkvksa dh ,dy ijr ls cus gksrs gSaA tks eq[;r% lzkoh rFkk vo'ks"kh lrg ij ik, 

tkrs gSaA bUgsa lajpuk ,oa vkdkj ds vk/kkj ij fuEufyf[kr oxksZa esa foHkkftr fd;k tkrk gS & 

(i) 'kYdh ,fiFkhfy;e (Squamous Epithelium) : 

budh dksf'kdk,¡ piVh (flat) gksrh gSaA ;s cgqr irys rFkk dksey Lrj dk fuekZ.k djrh gSaA 'kjhj dk 

j{kkRed dop bu dksf'kdkvksa dk cuk gksrk gSA bldk dsUnzd piVk gksrk gS tks e/; esa ik;k tkrk gS rFkk 

tks dksf'kdk lrg dks dqN mHkkj nsrk gSA 

'kYdh ,fiFkhfy;e Ropk] eq[k dh ijr] 'olfu;ksa] vUr%d.kZ] eq[kxqnk] xzluh] dkfuZ;k] :f/kj ufydk] 

(Blood vessels), vkgkjuky (Oesophagus)] thHk (Tongue)] ok;qdks"k (Alveoli) ds Åij ik;s tkrs gSaA ;s 

Ård lqj{kk] lzko.k (secretion) rFkk xSlksa ds fofue; esa lgk;rk djrs gSaA 

(ii) ?kukdkj ,fiFkhfy;e (Cuboidal Epithelium) % 

bldh dksf'kdk,¡ ?kukdkj gksrh gSa vkSj izR;sd dksf'kdk esa ,d xksykdkj dsUnzd gksrk gS tks 'kjhj dks 

;kaf=d lgk;rk (Mechanical support) iznku djrh gSA ;g ykj xzfUFk;ksa (Salivary Glands)] o`Dd 

ufydkvksa (Lung Canals)] ew=ekxZ (Urethra) ,oa Fkk;jkWbM xzfUFk;ksa (Thyroid glands) vkfn esa ikbZ tkrh gSA 

bl izdkj dh midyk vaxksa dh j{kk djrh gSA bldk eq[; dk;Z lqj{kk] lzko.k (secretion)] vo'kks"k.k 

(absorption) ,oa mRltZu (Exretion) djuk gSA 

(iii) LrEHkkdkj ,fiFkhfy;e (Columnar Epithelium) % 

bldh dksf'kdk,¡ pkSM+kbZ esa de rFkk Å¡pkbZ esa vf/kd vFkkZr~ vk;rkdkj gksrh gSaA bl izdkj dh midyk esa 

dksf'kdkvksa dk vkdkj fofHkUu LFkkuksa ij fHkUu&fHkUu izdkj dk gksrk gSA bldh dksf'kdk,¡ ,d&nwljs ls lVh 

jgrh gSa bldk dsUnzd dksf'kdk ds vk/kkj esa fLFkr gksrk gSA ;g lkekU;r% vkek'k; (stomach)] vkarksa ds Lrj] 

ok;qdks"Bksa (Alveolie) rFkk vf/kdka'k xzfUFk;ksa esa ik;h tkrh gSaA ;s vkar ds vkUrfjd Hkkx dk fuekZ.k djrh gSA 

ftlesa Hkkstu dk vo'kks"k.k gksrk gSA ;g vo'kks"k.k (Absorption) ,oa lzko.k (Secretion) tSls nks eq[; dk;Z 

djrh gSA 

(iv) i{ekfHk ,fiFkhfy;e (Ciliated Epithelium) % 

bl izdkj ds Ård dh dksf'kdk,¡ lkekU;r% LrEHkkdkj gksrh gSaA ysfdu dgha&dgha ?kukdkj Hkh ik;h tkrh 

gSaA gj dksf'kdk esa Lora= fljs ij 20 ls 30 ckyksa ds leku jpuk,a ik;h tkrh gSaA ftUgsa jksfedk,¡ (Cilia or 

Flagellae) dgrs gSaA ftl fljs ij jksfedk,a vofLFkr gksrh gSa mlesa vk/kkjh d.kksa (basal particles) dh ,d 

iafDr gksrh gS rFkk gj vk/kkjh d.k ls ,d jksed (cilium) yxk jgrk gSA ;s vk/kkjh d.k dksf'kdk ds lsfUVª;ksy 

ds va'k (fragments) gksrs gSaA bl izdkj dh midyk lkekU;r% fMEc okfgfu;ksa (Fallopian tubes)] 'olu ekxksZa 



 

 

rFkk lq"kqEuk dh e/; ufydk vkfn esa ik;h tkrh gSA jksfedk,a viuh jksed xfr (ciliary movement) djrh gSa 

tks dksf'kdkvksa dh thfor voLFkk esa ges'kk gksrh jgrh gSa] jksed xfr izfr lsd.M nl ls chl ckj gksrh gSA blesa 

,d ckj jksfedk,a >qdrh gS (effective phase) vkSj nwljh ckj lh/kh voLFkk esa ykSV vkrh gSa (return phase)A 

blh jksed xfr ls fMEc (ovum) fMEc okfguh ls xHkkZ'k; dh vksj f[kldrk gS rFkk 'olu ekxksZa ls /kwy] E;wdl 

¼'ys"ek½ vkfn xys dh vksj c<+rs jgrs gSaA 

(v) Nn~e Lrfjr midyk Ård (Pseudostratified Epithelium) 

;g midyk ,d dksf'kdh; gksrh gS ijUrq nks dksf'kdh; ijr tSlh izrhr gksrh gSA blfy, bls Nn~e Lrfjr 

midyk dgrs gSaA ;s dksf'kdk,¡ LrEHkkdkj gksrh gSa] ftlesa dsUnzd mifLFkr gksrk gSA ;s Ård dqN xzfUFk;ksa dh 

cM+h ufydkvksa esa mifLFkr gksrs gSa] tSls& ykj xzfUFk;ksa] uj o eknk ds ew=ekxZ rFkk ?kzk.k 'ys"eA ;s ok;quky rFkk 

czksadkbZ esa Hkh ik, tkrs gSaA ;s Ård lqj{kk rFkk lzko dk dk;Z djrs gSA ;g iq#"kksa ds ew=uky esa ew= o oh;Z dk 

rFkk d.B ls ok;quky rd ok;q ds izokg esa lgk;rk djrs gSaA 

la;qDr midyk Ård 

bu Årdksa dk fuekZ.k dbZ Lrjksa ls fd;k tkrk gSA tks ljy midyk Årdksa dh vis{kk vf/kd 'kfDr'kkyh 

o eksVs gksrs gSaA Lrfjr gksus ds dkj.k buesa lzko rFkk vo'kks"k.k de ik;k tkrk gSA la;qDr midyk Ård nks 

izdkj ds gksrs gSa & 

(i) Lrfjr la;qDr midyk (Stratified Compound Epithelium) % 

;g midyk dksf'kdkvksa dh cgqr lh ijrksa ls feydj curh gSA dsjsfVu (Karatin) ds teko ds dkj.k 

mifjLFk (Superficial) ijr Jaxh (horny) gks tkrh gSA ;g Ropk esa ik;h tkrh gSA cky] uk[kwu] nkarksa dk 

busey vkfn blh oxZ ds ,fiFkhfy;y Ård gSA bldh dkaVsnkj cukoV ds dkj.k bu dksf'kdkvksa dks ^'kd 

dksf'kdk,¡ (prickle cells) Hkh dgk tkrk gSA jxM+ ,oa ?k"kZ.k ls mifLFkr ijrksa dh dksf'kdk,¡ yxkrkj >M+rh 

jgrh gSA xgjkbZ esa fLFkr ijr dh dksf'kdkvksa esa dksf'kdk foHkktu gksrs jgus ls bu dksf'kdkvksa dh {kfriwfrZ 

gksrh jgrh gSA ;g midyk okrkoj.kh; izHkko] ;kfU=d ncko] jxM+ [kkus rFkk pksV igq¡pus vkfn ls vius uhps 

fLFkr jpukvksa dh j{kk djrh gSA 

(ii) ifjorhZ la;qDr midyk (Transitional Compound Epithelium) 

ifjorhZ midyk esa dksf'kdkvkas dh rhu&pkj ijrsa gksrh gSa rFkk ;g ,d ijr okyh ljy midyk (Simple 

Epithelium) ,oa vusdksa ijr okyh Lrfjr midyk ds chp okys LFkku esa ik;h tkrh gSA blfy, bls vUrorhZ 

midyk ;k ifjorhZ midyk dgk tkrk gSA buesa nks dsUnzd ik, tkrs gSaA ;g midyk xqnsZ dh xksf.kdk (Pelvis 

of Kidney)] ew=ufy;ksa (ureters), ew=k'k; rFkk ew=ekxZ (Urethra) ds Åijh Hkkx esa ik;h tkrh gSA ;g 

midyk mRlftZr inkFkksZa dks rU= (system) esa nksckjk vo'kksf"kr gksus ls jksdrh gSA 



 

 

1-5-2 la;ksth Ård (Connective Tissues) 

,sls Ård ftudh dksf'kdk,¡ vkil esa de tqM+h gksrh gS vkSj varjdksf'kdh; vk/kk=h (gangue) esa /kalh 

gksrh gSA la;ksth Ård dgykrh gSaA ;g 'kjhj ds fofHkUu dksf'kdkvksa] Årdksa vkSj vaxksa ds e/; fLFkr gksrk gS 

 

 

rFkk lHkh vaxksa dks ijLij ck¡/kus dk dk;Z djrk gSA vU; Årdksa dh vis{kk 'kjhj esa bl izdkj ds Ård vf/kd 

ik, tkrs gSa la;ksth Årdksa esa fofHkUu izdkj dh dksf'kdk,¡ tSls eSØksQst] ekWLV dksf'kdk,¡] yfldk dksf'kdk,¡] 

QkbczkslkbV~l o IykTek dksf'kdk,¡ vkfn ikbZ tkrh gaSA bu dksf'kdkvksa ds pkjks vksj bykfLVd (Elastic 

Fibres) ,oa jsVhdqyj rUrq (Reticular Fibres) dk tky cuk gksrk gSA ftlesa vU; izksVhu rRo Hkh gSA 

la;ksth Ård fuEufyf[kr izdkj ds gksrs gSa & 

la;ksth Ård 

¼d½ rjy vFkok laoguh; ¼[k½ okLrfod ¼x½ dadky Ård 

la;ksth Ård la;ksth Ård 

¼d½ rjy vFkok laoguh; la;ksth Ård 

(i) ylhdk (Lymph) & ylhdk 

ylhdk ,d jaxghu v)Z Bksl (Sem-Solid) eSfVªDl gksrk gSA ftlesa ylhdk dksf'kdk,¡ (Lymphocytes) 



 

 

vf/kd la[;k esa ik;h tkrh gSaA budk vf/kdka'k Hkkx dsUnzd ls gh Hkjk jgrk gSA ylhdk dksf'kdkvksa ds 

vfrfjDr ylhdk esa lw{e fHkfÙk;ksa okyh ufydk,a & ylhdk okfgfu;k¡ Hkh gksrh gSa] ftuesa okYc Hkh jgrs gSa vkSj 

bUgha okYcksa ds dkj.k ylhdk ,d fn'kk esa cgrh gSA 

bl izdkj ds Ård&ylhdk ioksZa (Lymph nodes)] Iyhgk (spleen)] VkfUlYl] ,isafMDl] NksVh ,oa cM+h 

vk¡rksa dh 'ys"e dyk] vfLFkeTtk] Fkkbel xzfUFk vkfn esa ik;s tkrs gSaA blesa 'osr jDr df.kdk,¡ (White 

Blood cells) corpuscles : WBCs) mifLFkr gksrh gSA ylhdk esa :f/kj dh vis{kk de ek=k esa dSfY'k;e] 

QkWLQksjl] vkWDlhtu ik;k tkrk gS] ijUrq dkcZu MkbvkWDlkbM vkSj vof'k"V inkFkZ vf/kd ek=k esa ik, tkrs 

gSaA ylhdk esa mifLFkr fyEQkslkbV~l jksxk.kqvksa ds dkj.k gksus okys laØe.k ls gekjh lqj{kk djrs gSA lkFk gh 

iks"kd inkFkksZa dk ifjogu dj izfrj{kk ra= (Immune System) dk fuekZ.k djrs gSaA 

(ii) :f/kj (Blood) 

:f/kj ,d rjy la;ksth Ård gS tks yky jax dk xk<+k ¼dqN fpifpik½ nzo gSA ;g IykTek ,oa jDr d.kksa 

ls feydj fufeZr gksrk gSA jDr xSlksa] ips gq, Hkkstu] gkeksZu vkSj mRlthZ inkFkksZ dks 'kjhj ds ,d Hkkx ls nwljs 

Hkkx esa laogu djrk gSA 'kjhj ds leLr Hkkxksa esa ÅtkZ dk forj.k djrk gSA 

jDr dk eq[; dk;Z gheksXyksfcu }kjk ok;qe.My esa vo'kksf"kr vkWDlhtu (O2) dks 'kjhj ds fofHkUu Årdksa 

rd igq¡pkuk gSA blds vfrfjDr foeqDr dkcZu MkbvkWDlkbM (CO2) dks okil mRlthZ vaxksa esa ys tkuk gSA 

jDr jksxksa ls j{kk ,oa 'kjhj ds rkieku dks fu;af=r djus esa lgk;rk iznku djrk gSA 'osr jDr df.kdk,¡ 

thok.kqvksa dks u"V djus dk dk;Z djrh gS vkSj IysVysV~l jDr dk FkDdk cukus o ?kko Hkjus dk dk;Z djrh gSA 

¼[k½ okLrfod la;ksth Ård 

¼i½ tkyor la;ksth Ård (Reticular Connective Tissues) 

tkyor la;ksth Ård dh dksf'kdkvksa ds e/; dksf'kdk nzO; esa dbZ fof'k"V izdkj ds inkFkZ mRiUu gksrs gSaA 

tks budh tkyhuqek lajpuk dk fuekZ.k djrs gSA bl rjg ds Ård Iyhgk (Spleen), ;d̀r (Liver) vkSj vfLFk 

eTtk (Bone Marrow) esa ik;s tkrs gSaA 

(ii) jatdh; la;ksth Ård (Pigmented Connective Tissues) 

bl la;ksth Ård dh dksf'kdk,¡ ijLij la;ksftr u gksdj i`Fkd gksrh gSaA ftUgsa jatd dksf'kdk,¡ dgk tkrk gSA 

;s Ård lajpukvksa dks jax (colour) nsus dk dk;Z djrs gSaA budh dksf'kdkvksa ds e/; ihys (Yellow)] Hkwjs 

(Brown)] dkys (Black) ,oa uhys (Blue)] feySfuu o.kZd (Melanin pigment) ds d.k ik, tkrs gSaA ;s Ård 

vk¡[k esa rFkk ekuo Ropk esa ik, tkrs gSaA 
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(iii) f'kfFky la;ksth Ård (Loose Connective Tissues) 

;g ,fjvksyj la;ksth Ård ds uke ls Hkh tkuk tkrk gS ,oa lEiw.kZ 'kjhj esa Ropk] ek¡lisf'k;ksa ds e/;] jDr 

ufydkvksa ds pkjksa vksj] midykvksa (Epithelium) ds uhps] 'okaluyh (Trachea) ,oa vfLFk eTtk esa ik;k tkrk 

gSA 

blesa vlhfer vkdkj dh eSØkQstt (Macrophages) dksf'kdk,¡ gkfudkjd] fujFkZd ,oa e`r dksf'kdkvksa 

dk Hk{k.k djrh gSA 

blesa vlhfer izdkj dh piVh ,oa cM+h QkbczkslkbV~l (Fibrocytes) rFkk QkbczksCykLV~l (Fibroblasts) 

ik;h tkrh gSA bu Årdksa ls eSfVªDl rFkk rarqe; izksVhu lzkfor gksrk gSA 

eSfVªDl esa mifLFkr ekLVj dksf'kdkvksa ls fgLVkehu] fgiSfju] fljksMksfuu vkfn lzkfor gksrh gSaA ;s tyu] 

,ythZ] izfrLdnudkjh o lwtu vkfn izfrfØ;kvksa esa Hkkx ysrs gSaA 

(ii) la;ksth Ård (Dense Connective Tissues) 

bUgsa ?kus js'ksnkj la;ksth Ård Hkh dgk tkrk gS buds v/kk=h (Matrix) esa lkekU;r% QkbczkslkbV~l 

dksf'kdkvksa dh la[;k vf/kd gksrh gSA ;s eq[;r% nks izdkj ds gksrs gSa & 

(I) Luk;q (Ligament) % ;g 'osr dksystu rarqvksa (White Collagen Tissues) ls fufeZr gksrk gSA ;g nks 

vfLFk;ksa dks vkil esa ,d&nwljs ls tksM+us dk dk;Z djrs gSaA ;s Ård cgqr yphys ,oa etcwr gksrs gSaA Luk;q esa 

v/kk=h (Matrix) ;k rjy Ård (Tissues Fluid) vR;ar fuEu gksrk gSA 

(II) d.Mjk (Tendon) % d.Mjk etcwr rFkk lhfer yphysiu okys js'ksnkj Ård gksrs gSaA tks vfLFk;ksa dks 

ek¡lisf'k;ksa ls tksM+rk gSA 

¼x½ dadky Ård (Skeletal Tissues) 

;g Ård ekuo 'kjhj dks ;kaf=d lgk;rk iznku djrs gSa tks 'kjhj ds vkUrfjd Hkkxksa esa ik;s tkrs gSaA ;g 'kjhj 

ds fofHkUu Hkkxksa dks tksM+ dj dadky ra= (Skeletal System) dk fuekZ.k djrs gSaA budks nks izeq[k Hkkxksa esa 

foHkkftr djrs gSaA 

(i) (Bone) % ;g vUr dadky (Inner Skeletal) dk fuekZ.k dj 'kjhj dks ,d fuf'pr vkdkj iznku djrh 

gSA ;g Ård etcwr vkSj dBksj gksrk gSA tks 'kjhj ds vaxksa ,oa ek¡lisf'k;ksa dks lgkjk iznku djrh gSA 

vfLFk dksf'kdk,¡ dBksj vk/kk=h (Matrix) esa /k¡lh gksrh gSA tks dSfY'k;e rFkk QkWLQksjl ls fufeZr gksrh gSa] 

budh dksf'kdkvksa dks vkWfLV;ksCykLV (Osteoblast) Hkh dgk tkrk gSA 

(ii) (Cartilage) % mikfLFk dh dksf'kdkvksa ds e/; i;kZIr LFkku gksrk gSA ftlds pkjks vksj nzo ls Hkjk gqqvk 

,d vkoj.k gksrk gSA ftls ySdquk (Lacuna) dgk tkrk gS bldh Bksl v/kk=h (Matrix) izksVhu ,oa 'kdZjk ls 
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fufeZr gksrh gSA ;g vfLFk;ksa ds tksM+ksa dks lery (Plane) cukrh gSA mikfLFk ukd] dku vkSj 'okluyh esa Hkh 

mifLFkr gksrh gSA 

1-5-3- is'kh Ård (Muscular Tissues) 

blesa mÙkstu'khyrk (Irritablility)] pkydrk (Conductivity) rFkk yphysiu 

(Elasticity) dk xq.k gksrk gSA is'kh; Ård esa vUrjdksf'kdh; inkFkZ cgqr de gksrk gS] 

ftlls rUrq ;k dksf'kdk,¡ cgqr ikl&ikl lVh gksrh gSaA is'kh; Ård yach ,oa iryh ¼ladjh½ 

dksf'kdkvksa ls fufeZr gksrh gSA ftUgsa is'kh; js'kk ;k rarq (Muscle Fibre) dgk tkrk gSA bu Årdksa esa 

ladqpu dk fof'k"V xq.k gksrk gSA ;g ,d fo'ks"k izdkj dk izksVhu gksrk gS ftls ladqpu izksVhu dgrs gSaA;g 

dadky ds lkFk feydj fofHkUu izdkj dh xfrfof/k;ksa ds fy, fo'ks"k mÙkjnk;h gksrh gSaA 'kjhj dk yxHkx 

40-50% Hkkx is'kh; Årdksa ls cuk gksrk gSA is'kh; Ård ds vkUrfjd Hkkx esa ik;s tkus oky nzo vkSj 

dsUnzd dks Øe'k% lkdksZ,IykTe (Sarcoplasm) ,oa lkdksZescj (Sarcomere) dgrs gSaA 

is'kh Årdksa ds dk;Z 

is'kh; Ård ladqpu ds xq.k ds dkj.k vaxksa dks xfr iznku djrs gSa lkFk gh vfLFk dks lgk;rk iznku djrs gSA 

ân; Lianu] jDr o yfldk dk izokg o mRlthZ inkFkksZ dks laogu (Vascular) esa lgk;rk iznku djrs gS 

is'kh; dksf'kdk,¡ vfrfØ;k'khy gksrh gSA 'kjhj ds dqy rki dk vf/kdka'k budh fØ;k'khyrk ds dkj.k gh 

mRiUu gksrk gSA vr% bu isf'k;ksa ds ladqpu vkfn ls 'kjhj dk rkieku larqfyr cuk jgrk gSA 

is'kh Ård rhu izdkj ds gksrs gSa & 

¼d½ jsf[kr is'kh Ård 

(Striped Muscular Tissue) 
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¼[k½ vjsf[kr is'kh; Ård 

(Unstriped Muscle Tissue) 

¼x½ ân is'kh (Cardiac Muscle) 

¼d½ jsf[kr is'kh; Ård (Striped Muscular Tissue) 

bl Ård dh dksf'kdk,¡ yEch (Long) csyukdkj (Cylindrical)] 'kk[kkjfgr (Branchless) ,oa 

cgqdsUnzh; (Multinucleated) gksrh gSA 

bl izdkj dh isf'k;k¡ eq[; :i ls gkFk] iSj] xnZu] vk¡[k rFkk vU; ,sls vaxksa esa ik;h tkrh gSa tks gekjh bPNk ds 

v/khu dk;Z djrh gSaA ;s isf'k;k¡ izk;% vius nksuksa fljksa ij vfLFk;ksa ls tqM+h gksrh gS vr% bUgsa dadky isf'k;k¡ 

(Skeletal Muscles) Hkh dgk tkrk gS rFkk vf/kdka'k isf'k;k¡ viuh bPNkuqlkj raf=dk ra= ds fu;a=.k esa dk;Z 

djrh gSaA bl dkj.k bUgsa ,sfPNd isf'k;k¡ (Voluntary Muscles) Hkh dgk tkrk gSA ;s isf'k;k¡ fujUrj dk;Z djus 

ij Fkd tkrh gS vkSj bUgas foJke dh vko';drk gksrh gSA 

[k- vjsf[kr is'kh; Ård (Unstriped Muscle Tissue) 

vjsf[kr isf'k;k¡ irys] yEch o dsUnzd ;qDr rarqe; dksf'kdkvksa ls fufeZr gksrh gSA buesa gYdh&xgjh 

vuqizLFk /kkfj;k¡ ugha gksrh gS bl dkj.k bUgsa vjsf[kr isf'k;k¡ dgrs gSaA blh izdkj budk ladqpu gekjh 
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bPNkuqlkj ugha gksrk blfy, bUgsa vuSfPNd isf'k;k¡ (Involuntary Muscles) dgrs gSaA budh dk;Zn{krk is'kh; 

Ård ls vf/kd gksrh gSA 

;s isf'k;k¡ vkgkjuky] 'okluky] fiÙkk'k; ,oa us= dh vkbfjl (Iris) ,oa o`"k.k (Testicle) eas ik;h tkrh gSA 

lajpuk ds vk/kkj ij vjsf[kr is'kh Årdksa esa nks izdkj ds rUrq ik, tkrs gSa& 

(i) izkFkfed rUrq (Primary Myofilament % ;s ek;ksflu ds cus gksrs gSaA 

(ii) f}rh;d rUrq (Secondary Myofilament % ;s ,fDVu Vªksiksek;ksflu rFkk Vªksiksfeu ds cus gksrs gSaA 

vjsf[kr is'kh; Årdksa ds izdkj 

,d bdkbZ (Single Unit) cgq bdkbZ (Multi Unit) 

;g [kks[kys vaxksa dh nhokjksa ¼fHkfÙk;ksa½ tSls ikpu uky] xHkkZ'k;] ew=k'k; o ew=uky esa ik;h tkrh gSaA 

;s Ropk] vk¡[k dh vkbfjl rFkk :f/kj ufydkvksa dh nhokjksa ij ik;h tkrh gSA 

x- ân; is'kh; (Cardiac Muscles) 

;s isf'k;k¡ NksVs csyukdkj rFkk 'kk[kkfUor is'kh; rarqvksa ls fufeZr gksrh gSa rFkk ân; fHkfÙk;ksa dk fuekZ.k djrh 

gSaA lajpuk esa ;|fi ;s jsf[kr isf'k;ksa ds leku gksrh gSa] ijUrq dk;kZRed :i ls vjsf[kr isf'k;ksa dh Hkk¡fr 

vuSfPNd gksrh gSaA 

;g ân; esa y;c) ladqpu vkSj izlkj djrh gS vkSj blh ls 'kjhj esa :f/kj dk ifjogu gksrk gSA ;s lkekU;r% 

QsQM+ksa dh ulksa (Pulmonary Veins) esa ik;h tkrh gSaA 

1-5-4 raf=dk Ård (Nervous Tissues) 

raf=dk Ård dh dksf'kdk,¡ cgqr 'kh?kz mÙksftr gksrh gSa vkSj mÙkstuk dks lEiw.kZ 'kjhj esa ,d LFkku ls nwljs 

LFkku rd igq¡pkrh gSaA raf=dkvksa dk laogu gesa bPNkuqlkj viuh isf'k;ksa dks xfr djus esa lgk;d gksrk gSA 

efLr"d] es:jTtq rFkk raf=dk,¡ lHkh raf=dk Årdksa ls fufeZr gksrh gSaA 

,d raf=dk Ård dh dksf'kdkvksa dks raf=dk dksf'kdk ;k U;wjkWu (Neurons) dgrs gSa] tks raf=dk Ård dh 

eq[; bdkbZ gS ftls foHkkftr ugha fd;k tk ldrk gSA ;g 'kjhj dh lcls yEch dksf'kdk gSA 

raf=dk dksf'kdkvsa ds rhu izeq[k Hkkx gSa & 

(i) raf=dk dksf'kdk,¡ (Nerve Cells or Neurons) 

(ii) raf=dk rUrq (Nerve Fiber) 

(iii) U;wjksfXy;k (Neuroglia) 

(i) raf=dk dksf'kdk,¡& raf=dk dksf'kdk (Nerve Cells) ds fuEufyf[kr rhu Hkkx gksrs gSaA 
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(a) dksf'kdkdk; ¼lkbVkWu½& ;g raf=dk dksf'kdk dk eq[; Hkkx gS] ftlesaa ,d dsUnzd o pkjksa vksj dksf'kdknzO; 

esa izksVhu;qDr fuflYl ds jaxhu d.k gksrs gSaA 

(b) òf{kdk,a ¼Ms.MªkWu½& ;s dksf'kdkdk; ls fudys izo/khZ ¼Ms.MªkbV~l½ gS ftuls ,d ls vf/kd Ms.MªkWu fudyrs 

gSaA 

(c) raf=dk ;k ,DlkWu & lkbVkWu ls U;wjhysek esa can yEck rFkk csyukdkj izo/khZ fudyrk gSA tks 

,d&U;wjku ls nwljs U;wjkWu rd laosnuk,¡ ;k lans'kokgd dk dk;Z djrk gSA 

2- raf=dk rUrq (Nervous Fibers) 

 

la;ksth Ård ds }kjk cgr ls raf=dk js'ks ,d lkFk feydj ,d raf=dk dk fuekZ.k djrs gSaA ;g eq[;r% nks 

izdkj ds gksrs gSaA laosnh rUrq (Sensory Fiber)] vkosx (Impulse) dks xzkgh vaxksa (Receptors) ls efLr"d ;k 

es:jTtq esa ys tkrs gSa vkSj blds foijhr izsjd rUrq (Motor Fiber) vkosx dks efLr"d ;k es:jTtq ls dk;Zdkjh 

(Effector) vaxksa esa ys tkrs gSaA 

3- U;wjksfXy;k (Neuroglia) ;g ,d fo'ks"k izdkj dh raf=dh; dksf'kd gS] tks dsUnzh; raf=dk ra= (CNS) esa 

;wjkWu ds lkFk mifLFkr gksrh gSA 
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vH;kl iz'u 

oLrqfu"B iz'uksa ds mÙkj nhft, & 

¼1½ 'kjhj dh lw{ere bdkbZ dk uke gS % 

¼v½ dksf'kdk ¼c½ Ård ¼l½ vax ¼n½ laLFkku 

¼2½ leku xq.k okyh ,d gh vkdkj dh rFkk ,d gh dk;Z djus okyh dksf'kdkvsa ds lewg dks dgrs gSa % 

¼v½ Ård ¼c½ v.kq ¼l½ vax ¼n½ laLFkku 

¼3½ Ård fdrus izdkj ds gksrs gSa % 

¼v½ 3 ¼c½ 4 ¼l½ 6 ¼n½ 7 

¼4½ nks ;k vf/kd rjg ds Ård ,d lkFk feydj cukrs gSa a% 

¼v½ vax ¼c½ laLFkku ¼l½ dksf'kdk ¼n½ buesa ls dksbZ ugha 

¼5½ fuEu esa ls dkSu lk Ård dk Hksn gS % 

¼v½ midyk ,oa la;ksth Ård ¼c½ is'kh Ård 

¼l½ raf=dk Ård ¼n½ mi;qZDr lHkh 

1-6 lkjka'k 

ekuo 'kjhj vusd dksf'kdkvksa ds lewg ls cuk gksrk gSA dksf'kdk,¡ vkdkj o vkd̀fr rFkk fØ;k,a@dk;Z 

dh ǹf"V ls fHkUu gksrh gSA ekuo 'kjhj dh dksf'kdk dsUnzd o dksf'kdknzO; ls cuk gksrk gSA dksf'kdk esa 

dksf'kdknzO; dksf'kdk f>Yyh }kjk f?kjk gksrk gSA dksf'kdk f>Yyh fofHkUu izdkj ds vk;uksa rFkk v.kqvksa ds 

dksf'kdk ds vUnj vkus&tkus ij fu;a=.k j[krh gSA dksf'kdk ds dksf'kdknzO; esa dksf'kdkax & ykblkslkse] 

ekbVksdkWf.Mª;k] jkbckslkse] rkjddk;] jl/kkfu;k¡] ekbØksckWMht o vUr% iznzO;h tkfydk ik, tkrs gSaA lHkh 

dksf'kdkax fofHkUu ,oa fof'k"V izdkj ds dk;Z djrs gSaA dsUnzd esa dsfUnzdk o ØksesfVu dk ra= feyrk gSA ;g 

vaxksa ds dk;Z dks gh fu;af=r ugha djrk] cfYd vuqokaf'kdh esa izeq[k Hkwfedk vnk djrk gS vr% dksf'kdk thou 

dh lajpukRed o fØ;kRed bdkbZ gksrh gSA 

Ård ,d gh izdkj dh lajpuk ,oa dk;Z djus okyh dksf'kdkvksa ds lewg ls curs gSaA cgqr ls 

Ård feydj vaxksa dk fuekZ.k djrs gSaA ekuo 'kjhj esa eq[;r% pkj izdkj ds Ård& midyk Ård] la;ksth 

Ård] is'kh Ård rFkk raf=dk Ård gksrs gSaA ;s Ård ty ,oa iks"kd inkFkksZa ds vo'kks"k.k esa lgk;rk djrs 

gSaA ;s vaxksa dh pksV dks Bhd djus] laØe.k rFkk jlk;uksa ds gkfudkjd izHkko ls j{kk djrs gSaA 'kjhj ls mRlthZ 

inkFkksZ dh fudklh esa lgk;rk djrs gSaA ,sls cgqr ls dk;Z Årdksa ds }kjk ekuo 'kjhj esa lapkfyr fd, tkrs gSaA 

fu"d"kZ :i esa mi;qZDr foospu ls vki le> x, gksaxs fd fdl izdkj ls ekuo 'kjhj fufeZr gqvk gSA 
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1-7 'kCnkoyh 

dksf'kdk & ekuo 'kjhj dh ewyHkwr bdkbZ 

Ård & dksf'kdkvkas dk lewg 

dksf'kdkax & dksf'kdk ds vUnj fLFkr fof'k"V lajpkRed ?kVd 

vk/kk=h & v)Z&pUnzkdkj 

,sfPNd isf'k;k¡ & ftu isf'k;ksa dh fØ;kvksa ij fu;a=.k jgrk gSA 

vuSfPNd isf'k;k¡ & ftu isf'k;ksa dh fØ;kvksa ij fu;a=.k ugha jgrk gSA 

 

1-8 vH;kl iz'u ds mÙkj 

1- ¼v½ dksf'kd 

2- ¼v½ Ård 

3- ¼c½ 4 

4- ¼av½ vax 

5- ¼n½ mi;qZDr lHkh 

 

1-9 lanHkZ xzUFk lwph 

1- f=ikBh % ujsUnz ukFk ¼2004½& ljy thou foKku] Hkkx&2] dksydkrk % 'ks[kj izdk'kuA 

2- MkW0 jes'k xqIrk] MkW0 ,e- ih- dkSf'kd ¼2019½ vk/kqfud thofoKku] Hkkx&2 izdk'k ifCyds'kUl] 

eqt+¶Qjuxj] ¼m0iz0½A 

3- czãopZl ekuo 'kjhj jpuk ,oa fØ;kfoKku] izdk'ku Jh osnekrk xk;=h VªLV 'kkafrdaqt] gfj}kjA 

4- MkW- eqdqUn Lo:i oekZ ¼2013½ ekuo&'kjhj&jpuk&foKku izdk'ku dk'kh fgUnw fo'ofo|ky;] 

okjk.klhA 

5- xqIr] izks0 vuUr izdk'k ¼2008½ ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjkA 

6- 'kekZ MkW0 rkjk pUnz ¼1979½ vk;qosZnh; 'kjhj jpuk foKku] ukFk iqLrd Hk.Mkj jsyos jksM] jksgrdA 
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1-10 fucU/kkRed iz'u 

iz'u 1- & dksf'kdk dh lajpuk ,oa dk;ksZ dk o.kZu dhft, \ 

iz'u 2- & Ård dh lajpuk ,oa dk;ksZa dk o.kZu dhft, \ 

iz'u 3- & fuEufyf[kr ij laf{kIr fVIi.kh fyf[k, & 

¼d½ thonzO; 

¼[k½ dsUnzd 

¼x½ is'kh Ård 
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bdkbZ & 2 vfLFk;k¡ o laf/k;k¡ & lajpuk] izdkj o dk;Z 

bdkbZ dh :ijs[kk 

2-1 izLrkouk 

2-2 mn~ns'; 

2-3 dadky ra= & ,d ifjp; 

2-4 dadky ds dk;Z 

2-5 vfLFk;ksa dh lajpuk ,oa izdkj 

2-5-1 v{kh; dadky 

2-5-2 mikaxh; dadky 

2-6 vfLFk laf/k;ksa dh lajpuk] izdkj ,oa dk;Z 

2-6-1 iw.kZ lfU/k 

2-6-2 viw.kZ lfU/k 

2-6-3 vpy lfU/k 

2-7 lkjka'k 

2-8 'kCnkoyh 

2-9 vH;kl iz'uksa ds mÙkj 

2-10 lUnHkZ xzUFk lwph 

2-11 fuca/kkRed iz'u 
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2-1 % izLrkouk 

fiNyh bdkbZ esa vkius ekuo 'kjhj dh lw{ere bdkbZ dksf'kdk rFkk ,d gh izdkj dh lajpuk ,oa dk;Z 

djus okys dksf'kdkvksa ds lewg Ård ds fo"k; esa v/;;u fd;kA ekuo 'kjhj fofHkUu ra=ksa ls feydj cuk gSA 

'kjhj dk ,d vfr egRoiw.kZ laLFkku dadky ra= gSA ekuo 'kjhj dk <k¡pk dks vfLFk iatj ;k dadky ra= dgrs 

gaSA ekuo dadky 'kjhj dh vkUrfjd lajpuk gksrh gSA ;g tUe ds le; yxHkx 300 gfM~M;ksa ls cuk gksrk gS] 

f'k'kqvksa esa 213 gfM~M;k¡ ik;h tkrh gSa vkSj ;qokLFkk esa dqN gfM~M;ksa ds laxfBr ¼tqM+us½ gksus ls ;g 206 rd 

lhfer gks tkrh gSa lHkh gfM~M;k¡ ,d nwljs ls tqM+h jgrh gSaA gfM~M;ksa ds Åij ekalisf'k;k¡ gksrh gSa ftudh 

lgk;rk ls gfM~M;ksa ds tksM+ksa dks fgyk;k Mqyk;k tkrk gSA gfM~M;k¡ ,oa e kla  ifs 'k;k¡ 'kjhj ds vkUrfjd vxa kas dh 

lqj{kk djrh gaSA 

laf/k ;k tksM+ 'kjhj ds mu LFkkuksa dks dgrs gS] tgk¡ nks vfLFk;k¡ ¼gfM~M;k¡½ ,d nwljs ls feyrh gSa] tSls 

da/ks] dqguh vkfnA budk fuekZ.k 'kjhj esa xfr lqyHk djus vkSj ;kaf=d vk/kkj gsrq gksrk gSA izLrqr bdkbZ esa vki 

ekuo dadky ra= o ekuo laf/k;ksa dh lajpuk o dk;Z dk v/;;u djsaxs rFkk ;s Hkh tkusaxs fd ;s fdrus izdkj dh 

gksrh gSaA 

2-2 mn~ns'; 

izLrqr bdkbZ ds v/;;u ds ckn vki & 

 vfLFk laLFkku vFkok dadky ra= ds fo"k; esa lkekU; ifjp; izkIr dj ldsaxsA 

 vfLFk;ksa dh lajpuk] muds LFkku ,oa Lo:i dks tku ldsaxsA 

 vfLFk iatj eas vfLFk;ksa ds vkdkj] muds laxBu ds fo"k; esa tku ldsaxsA 

 vfLFk;ksa ds fofHkUu dk;ksZa dh foospuk dj ldsaxsA 

 lafU/k;ksa dh lajpuk] muds LFkku ,oa dk;ksZa dk o.kZu dj ldsaxsA 

2-3 dadky ra=& ,d ifjp; 

D;k vkius dHkh lkspk gS fd D;k vkidks vkdkj ,oa pyus fgyus esa dkSu enn djrk gS \ gekjs 'kjhj 

dks vkSj vf/kd tkus dSls gekjs uktqd vax ân;] efLr"d vkSj QsQM+s lqjf{kr gSaa vkSj ;g <kapk fdldk cuk gSA 

dadky r= esa 'kjhj dh lHkh gfM~M;ka 'kfey gS vkSj blesa gfM~M;ksa ds tksM+ Hkh vkrs gSaA dadky Hkhrjh vaxksa dh 

lqj{kk djrk gS ;g 'kjhj dks vkdkj nsrk gSA blds dkj.k [kM+s jgus o pyus esa enn feyrh gSA 'kjhj ds fy, 

t:jh [kfut Hkh bUgha gfM~M;ksa esa tek gksrs gSa vkSj bUgha esa jDrd.kksa dk Hkh fuekZ.k gksrk gSA gekjh ekalisf'k;ka 

gfM~M;ksa ds lgkjs f[kaprh gS vkSj pyus fQjus esa gekjh enn djrh gSaA dadky dk dop u gks rks flj vkSj Nkrh 
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ij iM+k ekewyh lk /kDdk Hkhrjh vaxksa dks cgqr T;knk uqdlku igqapk ldrk gSA dadky ra= dh gfM~M;ka dbZ 

ek;uksa esa yksg o LVhy ls Hkh T;knk etcwr gksrh gSaA gfM~M;ka ,d dBksj lajpuk ,d la;ksth Ård gSA 

mifLFk ,d yphyk la;ksth Ård tks ukd vkSj dku dh rjg gfM~M;ksa vkSj vU; {ks=ksa ds chp tksM+ksa esa 

ekStwn gSaA gekjk 'kjhj vfLFk;ksa] mikfLFk;ksa] f'kjk ¼VsaMu½] Luk;q@vfLFkjTtq ¼fyaxesaV½] la;ksth Årdksa ls 

fufeZr gksrh gSA lHkh vfLFk;k¡ fofHkUu izdkj dh lfU/k;ksa ¼tksM+ksa½ }kjk ,d nwljs ls tqM+h gksrh gSaA ekuo 'kjhj 

dh ;g vk/kkjh lajpuk adadky ra= (Skeletal System) dgykrh gSA 

dksf'kdkvksa ls ubZ gfM~M;ksa ds cuus ,oa tqM+us dh izfØ;k dks vfLFk Hkou (Bone Development) dgk 

tkrk gSA lkekU;r%  20-25 o"kZ dh vk;q esa lHkh gfM~M;ksa dk fuekZ.k gks tkrk gSA vfLFk Hkou ijh{k.k (Bone 

Development test) }kjk euq"; dh vk;q dk irk yxk;k tkrk gSA 

tho tUrqvkksa ds 'kjhj esa mifLFkfr ds vk/kkj ij] dadky nks izdkj ds gksrs gSa& 

1- cká dadky (Exoskeleton) 

'kjhj ds ckgjh ijr esa ik;s tkus okys dadky dks ckgjh dadky dgrs gSaA ;s ewy :i ls vifjiDo ckgjh 

Ropk (ectoderm) ;k e/; tuLrj (Mesoderm) ls curk gSAa ;g Hkhrjh vaxksa dh j{kk djrk gS vkSj mldk 

laj{k.k djrk gSA ;g e`r gksrk gSA tSls eNfy;ksa ds 'kYd] dNq, dh ckgjh l[r ijr] if{k;ksa ds ia[k vkfnA 

2- vUr% dadky (Endoskeleton) 

;g dadky ekuo 'kjhj ds Hkhrj ik;k tkrk gS vkSj ;g e/;tuLrj (Mesoderm) ls curk gSA ;s 

yxHkx lHkh d'ks:dh tarqvksa esa ik;k tkrk gS vkSj 'kjhj dh eq[; lajpuk dk fuekZ.k djrk gSA 

lajpuk ds vk/kkj ij vkarfjd dadky nks ewy ?kVdksa ls cuk gksrk gSA 

(i) vfLFk (Bone) 

vfLFk dksyStu rUrqvksa (Collagen Fibres) rFkk dSfY'k;e o eSXuhf'k;e yo.kksa ls fufeZr Bksl ,oa 

dBksj la;ksth Ård gSA lcls igys vfLFk;ksa dk fuekZ.k mikfLFk;ksa ls gksrk gSA bl izfØ;k dks vfLFk fuekZ.k 

(Ossification) dgk tkrk gSA vfLFk;ksa ds fuekZ.k esa nks izdkj dh dksf'kdk,a Hkkx ysrh gSa& vfLFkdksjd 

(Osteoblast) rFkk vfLFk'kks"kd (Osteoclast)A vfLFkdksjd ls vfLFk;ksa dk cká Bksl Hkkx rFkk vfLFkiks"kd esa 

eTtk xqgk (Marrow cavity) dk fuekZ.k gksrk gSA vfLFk;ksa dk 38% Hkkx vkslhu (Ossein) uked izksVhu ls 

rFkk 62% Hkkx vdkcZfud yo.kksa ¼eq[;r% dSfY'k;e] QkWLQsV rFkk eSXuhf'k;e QkWLQsV½ dk cuk gksrk gS] ftlds 

dkj.k vfLFk;k¡ Bksl rFkk dBksj gksrh gSaA 

vfLFk;ksa ds Åij rarqe; la;ksth Årdksa dk ,d vkoj.k mifLFkr gksrk gS] ftls ifj&vfLFkdk 

(Periosteum) dgk tkrk gSA ;g ifj&vfLFkd Luk;q (Ligament) vFkok d.Mjk (Tendon) }kjk ek¡lisf'k;ksa 
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ls tqM+h jgrh gSaA 

vfLFk eTtk (Bone Marrow) 

eksVh vkSj yach vfLFk;ksa esa ,d [kks[kyh xqgk (Hollow Cavity) ik;h tkrh gSA ftUgsa vfLFk ;k eTtk 

xqgk (Marrow Cavity) dgrs gSaA bl xqgk esa ,d rjy inkFkZ ik;k tkrk gSA bl inkFkZ dks vfLFk eTtk (Bone 

Marrow) dgrs gSaA 

(ii) mikfLFk (Cartilage) 

mikfLFk ekuo 'kjhj esa ik;k tkus okyk yphyk la;ksth Ård gSA ;g gekjh eTtk esa LFkkfir 

dkWUMªkslkbV~l dksf'kdkvksa ls cus gksrs gSaA dku dh gM~Mh] ukd dh gM~Mh] vfLFk;ksa ds tksM+] vkfn mikfLFk ds 

cus gksrs gSaA 

mikfLFk dh lajpuk dks ns[ks rks ;s dksystu ;k ,ykWfLVu ds cus gksrs gSaA mikfLFk esa jDr okfgdk,¡ 

(Blood vessels) rFkk raf=dk,¡ (Nerves) vuqifLFkr gksrh gSaA blfy, ;s vlaosnu'khy gksrh gSaA mikfLFk ds 

Åij isjhdkWf.Mª;e (Perichondrium) uked ,d rarqe; f>Yyh (Fibrous Membrane) dk vkoj.k gksrk gS 

tks mikfLFk ds {kfrxzLr gksus dh fLFkfr esa blds iqufuZekZ.k (Regeneration) esa vR;Ur lgk;d gksrh gSA 

mikfLFk esa dSfY'k;e yo.k vuqifLFkr gksrs gSa rFkk muds LFkku ij dkW.MªksbfVu (chondroitin) 

uked yksp'khy inkFkZ ik;k tkrk gS] tks mikfLFk dks yksp'khyrk iznku djrk gSA 
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2-4 dadky ds dk;Z (Functions of Skeleton) 

1- dadky ,d <kaps (Framework) dk dke djrk gS rFkk dksey Årdksa dks lgkjk nsrk gSA 

2- ;g 'kjhj ds van:uh dksey vaxkas dh j{kk djrk gS tSls efLr"d dh j{kk dikyh; gfM~M;ka djrh gSaA 

blh rjg ân; ,oa QsQMksa dh j{kk i'kqZdk,¡ (Ribs)] lq"kqEuk jTtq (Spinal cord) dh j{kk d'ks:d n.M 

(Vertebral column) rFkk ew=k'k;] eyk'k; vkfn vaxksa dh j{kk Jks.kh (Pelvis) dh gfM~M;k¡ djrh gSA 

3- ;g isf'k;ksa dh enn ls vfLFk&laf/k;ksa ¼gM~Mh ds tksM+½ dks Lora= xfr djus dh {kerk iznku djrk gSA 

4- vfLFk Ård 'kkjhfjd fØ;kvksa ds fy, vko';d fofHkUu [kfutksa ¼eq[;r% dSfY'k;e ,oa QkWLQksjl½ 

rFkk olk ds Hk.Mkj {ks= (Reservoir) gksrs gSaA 

5- ;g vfLFk eTtk (bone Marrow) esa jDr dksf'kdkvksa dk fuekZ.k djrs gSaA 

2-5 vfLFk;ksaa dh lajpuk ,oa izdkj 

vHkh rd vkius gfM~M;ksa ds izdkj dks viuh mifLFkfr vkSj lajpuk ds vk/kkj ij tkuk bl Hkkx esa vki 

tkusxsaa fd ekuo 'kjhj ds vUrxZr dkSu&dkSu lh gfM~M;k¡ gS vkSj bUgsa fdl izdkj ls igpkuk tk ldrk gSA 

gekjs daadky esa dqy 206 gfM~M;ka gSaA ;s pkj cqfu;knh vkdkjksa esa feyrh gSa yEch gfM~M;ka tSls ckag dh gM~Mh] 

NksVh gfM~M;ka tSls dykbZ ,oa V[kus dh gM~Mh] piVh gfM~M;ka tSls [kksiM+h vkSj da/ks dh gM~Mh vkSj vfu;fer 

vkdkj dh gfM~M;ka tSls jh<+ dh gM~MhA aadadky ra= nks fgLlksa esa caVk gS igyk v{kh; dadky] ftldh gfM~M;ka 

yEckbZ esa tqaM+dj 'kjhj dh yEch /kqjh cukrh gS tSls [kksiM+h] es:n.M vkSj Nkrh dh gfM~M;kaA vkSj nwljk gS 

ckgjh dadkyA ckgjh dadky esa dU/ks dh gfM~M;ka] 'kjhj ds Åijh Hkkx dh ckgjh gfM~M;ka] dwYgs vkSj fupys 

Hkkx dh gfM~M;ka 'kkfey gSaA Åijh Hkkx dh ckgjh gfM~M;ka dU/ks dh gfM~M;ksa ds lgkjs v{kh; dadky ls tqM+rh 

gSaaA dwYgs dh gfM~M;ka 'kjhj ds fupys Hkkx dh gfM~M;ksa dk v{kh; dadky ls tksM+rh gSaA 

ekuo dadky ra= dks eq[;r% nks Hkkxksa esa oxhZd`r fd;k tkrk gS & 

¼1½  v{kh; dadky ra= 

¼2½  mikaxh; dadky ra= 
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ekuo dadky ra= 

v{kh; dadky 

(Axial Skeleton) 

¼80 vfLFk;k¡½ 

mikaxh; dadky 

(Appeudicular Skeleton) 

¼126 vfLFk;k¡½ 

[kksiM+h 

(Skull) 

¼29 vfLFk;k¡½ 

es#n.M 

(Vertebral column) 

¼tUe ds le; 33 

rFkk o;Ld O;fDr esa 

26 vfLFk;k¡½ 

ilfy;k¡ 

(Ribs) 

¼24 vfLFk;k¡½ 

mjksfLFk 

(Sternum) 

¼1 vfLFk½ 

iknksa dh vfLFk;k¡ 

(Bones of the limbs) 

¼120 vfLFk;k¡½ 

es[kyk,¡ 

(Girdles) 

¼6 vfLFk;k¡½ 

 

2-5-1 v{kh; dadky ra= (Axial Skeleton) 

lajpuk dh n`f"V ls v{kh; dadky dks pkj Hkkxksa esa foHkkftr fd;k x;k gS& (i) [kksiM+h (ii) es:n.M 

(iii) ilfy;k¡ (iv) mjksfLFk 

(i) [kksiM+h (Skull) 

[kksiM+h ekuo dadky dk lcls Åijh Hkkx gSA [kksiM+h diky 

vkSj psgjs dh gfM~M;ksa ls cuh gSA dikyh [kksiM+h dk lcls dBksj gfLlk 

gS vkSj ;g efLr"d dks lajf{kr djrk gS psgjs dh gfM~M;ka psgjs dks 

vkdkj nsrh gSaA [kksiM+h dh lHkh gfM~M;ka QeZ gS vkSj ;g fgyrh ugha gSA 

dsoy [kkus o ckr djus ds fy, gekjs fupys tcM+ksa dh gfM~M;ka enn 

djrh gSaA psgjs dh gfM~M;ksa }kjk xfBr nks [kkap ¼Sockets½] vka[kks dh 

j{kk djrh gSA ekuo [kksiM+h esa dqy 29 vfLFk;k¡ gksrh gSaA buesa ls 8 

vfLFk;k¡ ijLij la;qDr gksdj diky (cranium) dk fuekZ.k djrh gSa tks 

efLr"d dks lqj{kk iznku djrk gSA 14 vfLFk;k¡ psgjs dh vk/kkjh lajpuk 

dk fuekZ.k djrh gSa rFkk 6 vfLFk;k¡ nksuksa dkuksa ds Hkhrj fLFkr gksrh gSa] ftUgsa d.kkZfLFk;k¡ (Ear ossicles) dgrs 

gSaA buds vfrfjDr fupys tcM+s ds uhps ?kksM++s dh uky ds vkdkj dh df.Bdk vfLFk (Hyoid Bone) gksrh gSA 
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ekuo [kksiM+h eas vfLFk;ksa dk fooj.k 

 

¼v½ diky vkWfDlfiVy 1 

(Cranium) iSjkbfVy 2 

ÝW.Vy 1 8 

VsEiksjy    2 

LQhukWbM 1 

,FkekWbM 1 

¼[k½ psgjs dh vfLFk;k¡ usty 2 

(Facial Bones) oksej 1 

Vjckbuy 2 14 

ySØkbey 2 

tkbxkseSfVd 2 

iSysVkbu 2 

eSfDlyk 2 

esafMcy 1 

¼l½ d.kZ vfLFk;k¡ eSfy;l 2 

(Ear Ossicles) badl 2 6 

LVsiht 2 

¼n½ gkbvkSbM vfLFk gkbvkSbM 1 1 

(Hyoid Bone) 

[kksiM+h esa dqay vfLFk;k¡ 29 



 

 

37 

¼v½  diky (Cranium)- diky esa dqy vkB gfM~M;ka gSa tks uhps fn;s x;s Hkkxksa esa foHkkftr dh x;h gSaa& 

(i) iwoZ dikykfLFk (Frontal Bone) - ;g yykV ds lkeus dh vksj jgrh gSA ;g la[;k esa ,d gksrh gSA bls 

^lEeq[k dikykfLFk* vFkok ̂yykVkfLFk* Hkh dgrs gSaA ;g flj dh lEiw.kZ vfLFk;ksa ds lkeus vxzHkkx esa fLFkr gSA 

blds nks Hkkx gksrs gSaA Åijh xksy Hkkx dks iêd (squama) rFkk fuEu Hkkx dks ̂ fi.M*( dgk tkrk gSA ;g vfLFk 

efLr"d dks Åij ls <¡ds j[krh gS rFkk yykV dk fuekZ.k djrh gSA 

(ii) i'pdikykfLFk (Occipital Bone) - ;g gM~Mh flj ds lcls fiNys Hkkx esa fLFkr gksrh gSA ;g Hkh 

la[;k eas ,d gksrh gSA blds Hkh nks Hkkx& iêd rFkk fi.M gksrs gSaA bu nksuksa ds e/; esa ,d cgqr cM+k xksy fNnz 

gksrk gS] ftls &egkfNnz* vFkok *egkfooj* (Foramen Magnum) dgk tkrk gSA iêd (squama) ds e/; esa nks 

NksVh xksy vfLFk dk mHkkj gksrk gS] ftls ̂diky xqfydk* (Occipital Tubercle) dgk tkrk gSA bl xqfydk ls 

,d cgqr eksVk rFkk n<̀+ rUrq 'kq: gksrk gS] tks jh<+ dh gfM~M;ksa ¼d'ks:dkvksa½ ds Åij dh Jsf.k;ksa esa tqM+k 

jgrk gSA 

(iii) ik'oZ dikykfLFk (Parietal Bones) - ;s vfLFk;k¡ la[;k esa nks gksrh gSa rFkk vxyh dikykfLFk (Frontal 

Bone) rFkk fiNyh dikykfLFk (Occipital bone) ds chp esa jgrh gSaA ;s vkdkj esa xksy gSA ;s nksuksa vfLFk;k¡ 

,d nwljs ls feydj ,d xqEcn tSlk cukrh gSa] tks izefLr"d ds cxy ds fgLls dks HkyhHkk¡fr <ddj j[krk gSA 

;s nksuksa vfLFk;k¡ 'kS'kokLFkk esa izk;% eqyk;e jgrh gSa rFkk 5-6 eghus rd vkil esa ugha tqM+ ikrh] ysfdu ckn esa 

tqM+ dj dBksj gks tkrh gSaA 

(iv) 'ka[kkfLFk (Temporal Bone) - ;g vfLFk;k¡ flj ds nksuksa vksj cxy esa fLFkr gksrh gSaA ;g la[;k esa nks 

gksrh gSaA blds Åij ik'oZ dikykfLFk (Parietal bone)] lkeus yykVfLFk (Frontal bone)] ihNs i'p 

dikykfLFk (Occipital Bone) rFkk uhps v/kksgUokfLFk (Mandible) jgrh gSA blesa nks fNnz gksrs gSa& ,d dku 

dk fNnz rFkk nwljh uhps dh vksj dk fNnz] ftls (carotid canal) dgk tkrk gS vkSj ftlds }kjk (Internal 

Carotid Artery) efLr"d ds Hkhrj izos'k djrh gSA 

(v) dhydkfLFk vFkok trwdkfLFk (Sphenoid Bones) - ;g pkSM+h vfLFk efLr"d ds vk/kkj ij nksuksa 

'ka[kkfLFk;ksa (Temparal bone) ds Hkhrj ij QSyk, gq, pexknM+ dh rjg jgrh gSA ;g la[;k esa ,d gksrh gSA 

(vi) 'kSfojkfLFk vFkok >>ZjkfLFk (Ethmoid Bone) - ;g vfLFk ukd ds Åij rFkk vk¡[k ds ihNs dh vksj 

gksrh gSA 

¼c½ psgjs dh vfLFk;k¡ (Facial Bones) - gekjk ekuoh; psgjk dqy pkSng gfM~M;ksa ds feyus ls cuk gSA 

tksfd fuEu gSa & 
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 Å/oZgUokfLFk;k¡ (Maxillary Bones) - ;s psgjs dh lcls cM+h vleku vkdkj dh gfM~M;k¡ gksrh gSa tks 

e/; js[kk esa ,d&nwljs ls tqM+dj Åij okys tcM+s dks cukrh gSaA izR;sd vksj dh Å/oZgUokfLFk (Maxilla) esa 

,d [kks[kyh dk; (body) gksrh gS ftlesa ok;qfooj (Maxillary sinus) fLFkr gkssrk gS rFkk eSfDlyk dh bl 

[kks[kyh dk;k esa [kksiM+h dh vxz Hkkx dh yykVh; (Frontal) x.MkfLFk (gygomatic) rkyq (Palatine) vkSj 

nUr myw[kyh; (alveolar) uked mHkkj (process) ekStwn jgrs gSaA o;Ld gksus ls igys psgjs dh gM~Mh dh 

yEckbZ eSfDt+yk (Maxilla) dh o`f) gksus ls gh c<+rh gSA 

(i) v/kksgUokfLFk (Mandible) - ;g psgjs dh nwljh gM~Mh gSA ;g fupys tcM+s dh vdsyh (Single) gM~Mh gS 

tks Bqìh (chin) dk fuekZ.k djrh gSA ;g psgjs dh lcls cM+h ,oa etcwr gM~Mh gksrh gSA ¼eSfDt+yk dks NksM+dj½A 

blds nk,a ,oa ck,a Hkkx tUe ds igys ;k nwljs o"kZ ds nkSjku dsUnz esa fLFkr la;ksftdk (Symphysis Menti) ij 

,d lkFk tqM+ tkrs gSaA 

dku dh vfLFkdkvksa (Ossicles) vkSj xys dh vfLFk (hyoid bone) dks NksM+dj [kksiM+h dh gfM~M;ksa esa 

flQZ ;g ,d xfr'khy vfLFk gksrh gSA 

(ii) diksykfLFk;k¡ ;k x.MkfLFk;k¡ (Zygomatic or Malar Bones) - ;g psgjs dh rhljh gM~Mh gSA 

diksykfLFk;ksa ds }kjk gh xkyksa (Cheeks) ds mHkkj curs gSA buls us= xqgkvksa ds ry rFkk fdukjs dh fHkfÙk;ksa 

dk dqN Hkkx curk gSA buls VSEiksjy mHkkj fudyrk gS] tks VSEiksjy vfLFk ds x.MkfLFkd mHkkj ls tqM+dj 

x.MkfLFkd vkpZ curk gSA 

(iii) rkYokfLFk;k¡ ¼rkyw dh vfLFk;k¡½ (Palatine bone) - ;g psgjs dh pkSFkh gM~Mh gSA ;g vfLFk;k¡ Maxillaa ds 

ihNs gksrh gS rFkk dBksj rkyw dk fiNyk Hkkx] ukfldk xqgk dk ry] ik'ohZ; fHkfÙk;ksa vkSj us=xqgk dk ry okyk 

Hkkx cukrh gSA dBksj rkyw isysVkbu mHkkj ,oa eSfDlt+yjh vfLFk;ksa ls cuk gksrk gSA 

(iv) uklkfLFk;k¡ (Nasal Bones) - ;g psgjs dh ikapoh gM~Mh gSA ;s NksVh&NksVh nks vfLFk;k¡ gksrh gSa tks ukd ds 
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Åijh Hkkx ds iqy (bridge of the nose) dks cukrh gSA blds vykok ;s ÝUVy] bFkekWbM vkSj eSfDtyjh vfLFk 

ds lkFk tqM+h gksrh gS rFkk fupyh uklk ¼mikfLFk½ dkfVZyst ls lEcaf)r jgrh gSaA 

(v) lhfjdkfLFk (Vomer Bone) - ;g psgjs dh NBh gM~Mh gSA ;g la[;k esas ,d gh gksrh gSA ;g vfLFk nksuksa 

ukfldk xqgkvksa ds chp ukfldk iVy (nasal septum) dk T;knkrj Hkkx cukrh gSA vxj ;g vfLFk ukfldk 

xqgk esa ,d rjQ T;knk f[kld tkrh gS rks ml voLFkk dks MsohVsM iVy (deviated septum) dgk tkrk gSA 

'ysf"ed dyk (Mucosa) esa lwtu ;k tyu iSnk gksus ij ,d ;k nksuksa ukfldk xqgk,a cUn gks tkrh gSA 

¼l½ d.kZ vfLFk;k¡ (Ear Ossicles) - dku esa dqy feykdj N% gfM~M;ka gksrh gSaA ;kfu ,d dku esa rhu 

gfM~M;ka gksrh gSaA ;s d.kZ xqgk ds Hkhrj ,d&nwljs ds ihNs tqM+h gqbZ gksrh gSaA ftlesa ckgj dh vksj ̂eSfy;l* chp 

esa ̂budl* rFkk Hkhrj dh vksj ̂LVsiht* gksrh gSA LVsiht gekjs 'kjhj dh lcls NksVh gM~Mh gksrh gSA 

¼n½ gkbvkSbM vfLFk (Hyoid bone) - gkbvkSbM vfLFk fn[kus esa ?kksM+s ds uky dh rjg dh lajpuk gSA ;g 

xnZu ds vkxs ds Hkkx esa rFkk e/; esa BqM~Mh (chin) vkSj Fkkbjk;M dkfVZyst (Thyroid Cartilage) ds chp esa 

fLFkr gksrh gSA ;g esafMcy (Mandible) ds lkeus ls gksrs gq, es#n.M dh rhljh lokZbdy ojVhczk (cervical 

vertebra C3) rd ysVh voLFkk esa QSyh jgrh gSA 

es#n.M (Vertebral Column or backbone or spine)- jh<+ dh gM~Mh ;k d{kh; #[kkLre dh 

NksVh&NksVh gfM~M;ksa ls cuk gSA d{kh; :[kk;sa chp eas [kks[kyh gksrh gSa vkSj ,d lkFk tqMh jgrh gSA jh<+ dh 

gM~Mh buds chp esa gksrh gSA ekuo 'kjhj esa ̂ jh<+ dh gM~Mh* dks d'ks:d n.M ;k es#n.M (Vertebral Calumn) 

dgk tkrk gSA es:n.M esa 33 vfLFk;k¡ gksrh gSaA ;s vfLFk;k¡ vkil esa ,d Ük`a[kyk dh Hkk¡fr tqM+h jgrh gSa vkSj bUgsa 

^d'ks:d* (Vertebra) dgk tkrk gSA ;g ihB ds Bhd chpksa&chp fLFkr gSA es:n.M i'p dikykfLFk 

(Occipital Bone) ds fupys Hkkx ls vkjEHk gksdj uhps xqnk ds lehi lekIr gksrk gSA es:n.M dh flj ls iqPN 

rd fuEufyf[kr 5 Hkkxksa esa oxhZdr̀ fd;k x;k gS& 

es:n.M esa d'ks:dkvksa dk foHkktu 

 

Ø-la- Hkkx d'ks:dk,¡ laf{kIr esa (abbreviate) 

1- xzhok (Cervical) 07 C1 - C7 

2- o{k (Thoracic) 12 T1 - T12 

3- dfV (Lumbar) 05 L1 - L5 

4- f=dkfLFk (Sacrum) 05 S1 - S5 

5- vuqf=dkfLFk (Coccyx) 04  

 ;ksx 33  
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1- xzhok d'ks:dk (Cervical Verterea) (C1 - C7) - ;s la[;k esa dqy 7 gksrs gSaA xzhok d'ks:dk 

dks nks Hkkxksa esa ck¡Vk x;k gSA Åijh lokZbdy Hkkx (C1 vkSj C2) rFkk fupyk lokZbdy (C3 ls C7½ rd / 

C1 dks ^,Vyl* (Atlas) rFkk C2 dks ^v{k* (Axis) d'ks:dk dgk tkrk gSA [kksiM+h dh vkWDlhfiVy vfLFk 

(Occipital bone) ls xzhok d'ks:dk dk Åijh Hkkx tqM+k gksrk gSA 

,Vyl (Atlas) (C1) - ,Vyl (C1) igyh xzhok d'ks:dk gS bls laf{kIr esa C1 dgk tkrk gSA ;g 

vfLFk [kksiM+h dks lgkjk nsrh gSA bldh cukoV vU; d'ks:dkvksa ls fHkUu gksrh gSA bl d'ks:dk esa fi.M ugha 

gksrk] vfirq mldh txg ,d ?kqekonkj yEch vfLFk jgrh gS] tks vxzpki cukrh gSA ;g d'ks:dk ,d NYys 

(ring) tSlh lajpuk gksrh gSA bldk d.Vd cgqr gh NksVk gksrk gS rFkk vkWDlhfiVy vfLFk (occipital bone) 

ls vkjEHk gqbZ ekalisf'k;k¡ mlh ds Åij vkdj yxrh gSA 

v{k (Axis bone) (C2)- ;g nwljh xzhok d'ks:dk (coevical vertebra) gSA ftls C2 Hkh dgrs gSaA 
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blds fi.M ij ,d uqdhyk mHkkj Åij dh vksj mBk jgrk gS] ftls ̂nUrkHk izo/kZ* (odontoid Process) dgrs 

gSaA blds Åijh uqdhys Hkkx ds Åij] vkWDlhfiVy vfLFk (Occipital bone) ds fupys Hkkx ls vkjEHk gksus okyk 

,d cgqr eksVk rFkk ǹ<+ rUrq yxk jgrk gSA blds fi.M ds vxys fgLls ds Åij ,d xgjh D;kjh&lh cuh gksrh 

gS] ftlds Åij izFke d'ks:d (C1) dk vxzpki vkdj tqM+ tkrk gSA C2 ds nUrkHk izo/kZ ,d izdkj dk /kqjh 

vkSj iV~Vk (Pivot and collar) cukrs gSa tks [kksiM+h (skull) vkSj ,Vyl (Atlas) dks nUrkHk izo/kZ ds pkjksa vksj 

?kweus esa enn djrs gSaA 

C3 ls C7 rd dh d'ks:dkvksa dh lajpuk lkekU; d'ks:dksa tSlh gksrh gSA 

2- o{k (Thoracic Vertebrae)- ;s la[;k eas dqy 12 gksrh gSaA bUgsa laf{kIr esa (T1 -T12) ds :i esa 

tkuk tkrk gSA budh fLFkfr xzSo d'ks:dk (cervical vertebrae) rFkk dfV d'ks:dk (LumberVertebrae) 

ds e/; 

;kuh ¼C7 ls T1 ds chp½ jgrh gSA ;s o{k LFky ds fiNys ?ksjs dk fuekZ.k djrs gSaA cervical vertebrae dh vis{kk 

budk fi.M cM+k gksrk gS] ijUrq d'ks:dk fNnz (vertebral Forman) dqN ladjk gksrk gSA buds nksuksa vksj 

vuqizLFk&mHkkj (Transverse Process) gksrs gS] tks ilyh dh vfLFk;ksa ls tqM+h gksrh gSA 
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3- dfV d'ks:dk (Lumber Vertebrae)- ;s la[;k esa 5 gksrs gSa (L1 - L5)A rFkk o{k d'ks:dk 

(Thoracic vertebrae) ,oa f=d d'ks:dk (sacral vertebrae) ds e/; ¼T12 ls S1 ds chp½ esa jgrh gSA buds 

nksuksa fdukjksa ij o`Dd (kidney) jgrh gSA 

4- f=dkfLFk (Sacral Vertebrae)- ;s la[;k esa 5 gksrs gSa] (S1 - S5) ijUrq ,d nwljs ls feys jgus ds 

dkj.k 

;s ,d gh vfLFk dk :i xzg.k dj ysrs gSaA budh mifLFkfr dfV d'ks:dk rFkk vuqf=d d'ks:dk (coccyx) ds 

e/; esa gksrh gSA ;s d'ks:dk nksuksa Jksf.k vfLFk;ksa (Hip bones) ds e/; fLFkr gksrs gSaa rFkk Jksf.k (Pelvis) dh 

if'peh lhek dk fuekZ.k djrs gSaA 

5- vuqf=dkfLFk vFkok iqPN d'ks:dk,¡ (Coccygeal Vertebrae)- ;s d'ks:dk,¡ la[;k esa 4 gksrh 

gSa] ijUrq ijLij feyh jgus ds dkj.k ,d gh vfLFk tSlh izrhr gksrh gSA 

es:n.M xnZu rFkk /kM+ dks vk/kkj iznku djrk gSA bl izdkj ;g euq"; dks [kM+s gksus rFkk [kM+s gksdj 

pyus esa lgk;rk djrk gSA es:n.M xnZu rFkk /kM+ dks eksM+us esa lgk;rk djrk gSA 

ilfy;k¡ (Ribs) 

ilfy;ka ,d piVh vfLFk;ka (Flat Bones) gksrh gSaA ;s gekjs ân; vkSj QsQM+s dh lqj{kk djrh gSaA ;s 

'kjhj ds ihNs es#n.M rFkk lkeus dh vksj mjksfLFk uked gM~Mh ls tqM+h gksrh gS vkSj ,d fiatM+s ds leku 

fn[kkbZ nsrh gSA blfy, bls vfLFkfiatj Hkh dgrs gSA aekuo 'kjhj esa dqy 24 ilfy;k¡ gksrh gSa] tks 12 tksfM+;ksa ds 

:i esa gksrh gSaA 

1 ls 7 tksM+s rd dh dqy 14 ilfy;k¡ ihNs dh vksj es:n.M dh fdlh o{k d'ks:dk (Thoracic 
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Vertebrae) ls rFkk vkxs dh vksj mjksfLFk (Sternum) uked ,d yEch ,oa piVh vfLFk ls tqM+h gksrh gSA bu 

ilfy;ksa dks okLrfod ilfy;k¡ (True Ribs) dgk tkrk gSA 

8osa ls 10osa tksM+s rd dh dqy 6 ilfy;k¡ lkeus dh vksj mjksfLFk esa izR;{kr% u tqM+dj vius Åij dh 

ilfy;ksa ls tqM+h gksrh gSaA blh dkj.k bUgsa Nn~e ilfy;k¡ (False Ribs) dgk tkrk gSA 

11osa ,oa 12osa tksM+s dh dqy 4 ilfy;k¡ ihNs dh vksj o{k d'ks:dkvksa ls tqM+h gksrh gSA ijUrq vkxs dh 

vksj iw.kZr% Loar= gksrh gSaA blfy, bUgsa rSjrh ilfy;k¡ (Floating Ribs) dgk tkrk gSA 

mjksfLFk (Sternum or Breast Bone) 

mjksfLFk ,d yEch ,oa piVh vfLFk gS] tks o{kh; fiatj ds Bhd e/; ¼;kuh tks ilfy;kas ds fiatj dks 

lkeus ls tksM+rh gS½ esa fLFkr gksrh gSA ekuo 'kjhj dh yxHkx lHkh ilfy;k¡ ihNs dh vksj o{k d'ks:dkvks ls 

rFkk vkxs dh vksj mjksfLFk ls tqM+h jgrh gSaA ilfy;k¡ rFkk mjksfLFk ijLij feydj o{kh; fiatj (Thorocic 

Cage) dk fuekZ.k djrh gSaA 

2--5-2 mikaxh; dadky (Appendicular Skeleton) 

ckgjh dadky ;k mikaxh; dadky esa dU/ks dh gfM~M;ka] 'kjhj ds Åijh Hkkx dh ckgjh gfM~M;ka] dwYgs o 

fupys Hkkx dh gfM~M;ka 'kkfey gSaA Åijh Hkkx dh gfM~M;ka da/ks ds lgkjs v{kh; dadky ls tqM+h jgrh gSaA dwYgs 

dh gfM~M;ka 'kjhj ds fupys Hkkx dh gfM~M;ksa dks v{kh; dadky ls tksM+rh gSaA 'kjhj ds Åijh Hkkx dh ckgjh 

gfM~M;ka ftlesa Åijh ckag] fupyh ckag] dykbZ o gFksyh dh gfM~M;ka gksrh gSaA 'kjhj ds fupys fgLls dh 

gfM~M;ksa esa Åij dh vksj tka?k] uhps ikao] ,sM+h o iatksa dh gfM~M;ka gksrh gSaA 

ekuo ds mikaxh; dadky lfEefyr lajpuk,¡ v{kh; dadky dk mikax (Appendages) gksrh gSaA 

mikaxh; dadky ds vUrxZr fuEufyf[kr lajpukvksa dks lfEefyr fd;k tkrk gS& 

mikaxh; dadky ds Hkkx (Parts of Appendicular Skeleton) 

va'kes[kyk vxzikn Jksf.k es[kyk i'pikn~ 

(Shoulder or (Upper or (Pelvic Girdle)  (Lower or 

Pectoral Girdle) Forelimbs)  Hind Limbs) 

va'kes[kyk (Pectoral Girdle) - 

gekjs izR;sd gkFk ds dadky dks v{kh; dadky ls tksM+dj lgkjk nsus ds fy, da/ks dh gM~Mh gksrh gSA 

ftls va'kes[kyk dgrs gSaA blesa nks gfM~M;k¡ gksrh gSa& 1- g¡lyh ;k v{kd (clavicle) rFkk 2- valQyd vFkkZr~ 

LdSiqyk (Scapula)A 

1- g¡lyh ;k v{kd (Clavicle or Collar bone) : ;g ,d yEch rFkk iryh "S" ds vkdkj dh {kSfrt 
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gM~Mh gksrh gS tks igyh ilyh ls Åij dh vksj rFkk lekus dh vksj fLFkr jgrh gSA bldk gekjs 'kjhj dh 

e/; js[kk dh vksj okyk fljk xksy gksrk gS vkSj mjksfLFk ls tqM+k 

jgrk gSA ckgj dh vksj okyk fljk pkSM+k vkSj piVk 

gksrk gS rFkk valQyd ds ,sDdksfeFku izo/kZ (acromian 

process) ls tqM+k jgrk gSA 

2- valQyd vFkkZr~ LdSiqyk vfLFk (Scapula or 

Shoulder Blade) : ;g ,d cM+h piVh vkSj f=dks.k ds 

vkdkj dh gM~Mh gksrh gS tks viuh vksj ds dU/ks ds uhps gekjh 

ihB ds Åijh Hkkx esa fLFkr jgrh gSA bldk gekjs 'kjhj dh 

e/; js[kk dh vksj okyk fdukjk d'kss:dn.M ls yxHkx 5 

lseh nwj gksrk gSA blds blh fdukjs ds fiNyh lrg ij 

mHkjk ,d dkaVsuqek mHkkj (spine) gksrk gS tks blds fdukjs 

ij ,d vlaiq"V ;k ,sØksfe;u mHkkj (acromian process) ds 

:i esa fudyk jgrk gSA g¡lyh dk ckgjh fljk blh mHkkj ls 

tqM+k gksrk gSA bl mHkkj ds Bhd uhps dh vksj XyhukWbM 

xqgk (glenoid cavity) uked xgjk xrZ gksrk gS ftlesa 

ckgq dh gM~Mh&izxf.Mdk (humerus)& dk flj /k¡lk jgrk gSA 

,sØksfe;u izo/kZ ds fudV] Åij dh vksj fudyk] ,d vU; vlarq.M vFkkZr~ dksjSdkWbM izo/kZ (coracoid 

process) gksrk gS ftl ij isf'k;k¡ yxh gksrh gSaA 

vxzikn vFkok gkFk (Forelimbs) 

gekjs izR;sd gkFk esa rhu Hkkx gksrk gSaA Åij ls uhps dh vksj bUgas Øe'k% ckgq] izckgq rFkk gLr dgrs gSaA 

bueas fuEufyf[kr gfM~M;k¡ gksrh gSa& 

1- ckgq ;k izx.M (Arm) gM~Mh % ckgq eswa izxf.Mdk vFkkZr~ áwejl 

(humerus) uked ,d gh gM~Mh gksrh gSA bldk ihNs ckgj dh vksj 

,d cM+k&lk mHkkj ;k xqfydk (greater tubercle) rFkk vkxs dh vksj 

,d NksVk&lk mHkkj ;k xqfydk (lesser tubercle) gksrh gSA bu nksuksa 

mHkkjksa ds chp esa ckbflfiVy [kk¡p (bicipitel groove) gksrh gSA 

izxf.Mdk dk izeq[k Hkkx vFkkZr~ n.M (shaft) Åij dh vksj 

csyukdkj] chp esa f=dks.k ds vkdkj rFkk uhps dh vksj piVk vkSj 
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pkSM+k gksrk gSA blds chp esa ckgj dh vksj MsYVkWbM mHkkj (deltoid 

ridge) gksrk gS ftl ij isf'k;k¡ yxh jgrh gSaA 

izxf.Mdk dk fupyk Nksj dqguh (elbow) ij izckgq dh gfM~M;ksa& jsfM;l rFkk vYuk (radius and 

ulna)& ls tqM+us ds fy, mi;ksftr gksrk gSA bl ij vkxs dh vksj eq.Md vFkkZr~ dSfiVqye (capitulum) 

uked NksVk xksy&lk mHkkj gksrk gS tks jsfM;l ds 'kh"kZ ls tqM+k jgrk gSA blds Bhd Åij dh vksj jsfM;y 

xrZ ;k xM~Mk 

(radial fossa) gksrk gS ftlesa ck¡g ds eqM+us ij jsfM;l dk flj ?kql tkrk gSA eq.Md ds Bhd Hkhrj dh vksj] 

vYuk ls tqM+us ds fy, VªkWfDy;k (trochlea) uked lfU/kry gksrk gSA VªkWfDy;k ds Bhd uhps dh vksj 

dksjksukWbM xrZ (coronoid fossa) gksrk gS ftlesa ck¡g ds eqM+us ij vYuk dk dksjksukWbM izo/kZ (coronoid 

process) ?kqlrk gSA dqguh ij ihNs dh vksj ,d vksyhØsuu xrZ (olecranon fossa) gksrk gS ftlesa ck¡g ds 

lh/kh gksus ij vYuk dk vksyhØsuu izo/kZ (olecranon process) /k¡lrk gSA 

2- izckgq (Forearm) dh gfM~M;k¡ % blesa jsfM;l rFkk vYuk] nks gfM~M;k¡ gksrh gSaA vYuk (ulna) Hkhrj 

dh vksj vFkkZr~ NksVh vaxqyh dh vksj fLFkfr vkSj jsfM;l ls dqN yEch gksrh gSA blds dqguh dh rjQ ds fljs 

vFkkZr~ lehiLFk (proximal) fljs ij vksyhØsuu izo/kZ (olecranon process) gksrk gS] tks dqguh dk ihNs dh 

vksj dk mHkkj gksrk gSA vkxs dh vksj bldk dksjksukWbM izo/kZ (coronoid process) gksrk gSA bu nksuksa ds chp 

,d cM+h VªkWfDyj [kk¡p (trochlear notch) esa ckag dh VªkWfDy;k fQV jgrh gSA VªkWfDy;j [kk¡p ds Bhd uhps 

ckgj dh vksj vjh; [kk¡p (radial notch) gksrh gS ftlesa jsfM;l dk 'kh"kZ fQV jgrk gSA vYuk dk dykbZ 

dh vksj dk Hkkx xksy ls 'kh"kZ ds :i eas gksrk gSA jsfM;l (radius) ik'oZ dh vksj vFkkZr~ vaxwBs dh vksj 

fLFkr gksrh gSA bldk dqguh okyk Nksj piVs ls 'kh"kZ (head) ds :i esa Qwyk gksrk gSA ;g dqguh ij 

izxf.Mdk ds eq.Md ls rFkk vYuk ds jsfM;y xrZ ls tqM+k gksrk gSA 'kh"kZ ds dqN gh ihNs bl ij ,d vjh; 

mHkkj (radial tuberosity) gksrk gS ftl ij isf'k;k¡ yxh gksrh gSaA jsfM;l dh n.M (shaft) dykbZ dh vksj 

dk Hkkx pkSM+k gksdj dykbZ dh gfM~M;ksa ls tqM+h gksrh gSaA 

3- gLr (Hand or Manus) dh gfM~M;k¡ % gFksyh dh gfM~M;ksa esa rhu Hkkx gksrs gSa& dykbZ (wrist)] 

gFksyh (palm) rFkk vaxqfy;k¡ (fingers)A dykbZ esa nks iafDr;ksa esa fLFkr rFkk Luk;qvksa }kjk ijLij tqM+h 8 

NksVh&NksVh gfM~M;k¡ gksrh gSa ftUgsa dkiZYl (carpals) dgrs gSaA gFksyh esa ik¡p yEch] csyukdkj esVkdkiZYl 

(metacarpals) gksrh gSaA ftuesa vaxwBs dh lh/k okyh izFke esVkdkiZy lcls NksVh gksrh gSA izR;sd esVkdkiZy 

ds nksuksa fljs Qwys gq, gksrs gSaA dykbZ dh vksj okys fljs dks vk/kkj Nksj (base)] chp ds Hkkx dks n.M (shaft) 

rFkk vaxqyh dh vksj ds Hkkx dks 'kh"kZ (head) dgrs gSaA vaxqfy;ksa ds dadky esa NksVh&NksVh n.Muqek 

vaxqykfLFk;k¡ (phalanges) gksrh 
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gS ftudh la[;k vaxwBs esa nks rFkk vU; vaxqfy;ksa esa rhu&rhu gksrh gSaA 

Jksf.kes[kyk (Pelvic or Hip Girdle) 

gekjh Vk¡xksa ds dadky vFkkZr~ fupys ckgjh dadky 

dks v{kh; dadky ls tksM+dj lgkjk nsus ds fy, dwYgs dh 

gfM~M;ka gksrh gSaA ftls es[kyk dgrs gaSaA ;g nks gfM~M;ksa ds 

vkil esa feyus ls curh gSaA d'ks:dn.M rFkk vkUrfjd 

vaxksa dks Hkh bl es[kyk ls cgqr lgkjk 

feyrk gSA es[kyk dh nks gfM~M;k¡ pkiuqek (arch-like) gksrh 

gSa vkSj bldk Jksf.k es[kyk dk vk/kk Hkkx cukrh gSA bu 

gfM~M;ksa dks bUuksfeusV (innominate) ;k furEc vFkkZr~ 

Jksf.k gfM~M;k¡ (coxal or hip bones) dgrs gSaA vkxs dh 

vksj ;s nksuksa chpksachp e/; js[kk esa Jksf.k la/kk;d (pubic 

syhmphysis) uked vR;f/kd yphys tksM+ ij ijLij 

tqM+h jgrh gSaA ihNs dh vksj ;s es#n.M dh f=dkfLFk 

(sacrum) ls tqM+h gksrh gSA uotkr f'k'kq dh izR;sd furEc gM~Mh esa rhu gfM~M;k¡& bfy;e (ilium)] I;wfcl 

(pubis) rFkk bfLp;e (ischium)& gksrh gSaA dqN gh fnuksa esa ;s ijLij tksM+dj Jksf.kes[kyk cukrh gSaA 

rhuksa gfM~M;ksa ds tqM+us dk LFkku Jksf.k es[kyk ds fdukjs Hkkx dks cukrh gSa tks e/; esa ,d xgjs xM~Ms ds :i esa 

gksrk gS ftlesa bl vksj dh tk¡?k dh gM~Mh& Qhej (femur)& dk flj /k¡lk jgrk 

gSA bl xrZ dks Jkfs .k&my[w ky ;k ,ls hVScqye (acetabulum) dgrs gAa S  

f=dkfLFk (sacrum)] vuqf=d (coccyx) ,oa Jksf.kes[kyk feydj ,d fpyephuqek (basin-like) 

lajpuk cukrh gS ftlesa ew=k'k;] eyk'k; rFkk fL=;ksa esa xHkkZ'k; f?kjk jgrk gSA Jksf.k la/kk;d (pubic 

symphysis) ds vR;f/kd yphyk gksus ds dkj.k f'k'kq tUe ds le; ;g lajpuk vR;f/kd QSy tkrh gSA 

i'pikn (Lower or hind limbs) 

gekjh izR;sd Vk¡x ;kuh fupyk ckgjh dadky Hkh rhu izeq[k Hkkx] Åij ls uhps dh vksj Øe'k% tk¡?k] 

ta?kk rFkk iSj gksrs gSaA buesa fuEufyf[kr gfM~M;k¡ gksrh gSa& 

1- tk¡?k (Thigh) tk¡?k esa dsoy ,d gM~Mh gksrh gSA ftls Qhej (femur) dgrs gSA ;g 'kjhj dh lcls yEch 

vkSj lcls Hkkjh gM~Mh gksrh gSA bldk Jksf.k es[kyk dh vksj dk fljk xksy 'kh"kZ (head) gksrk gSA tks Jksf.kes[kyk 

ds viuh vksj ds Jksf.k&myw[ky (acetabulum) esa /k¡lk jgrk gSA 'kh"ks ds uhps dk dqN Hkkx l¡djh xzhok 

(neck) gksrh gSA xzhok ds uhps nks mHkkj gksrs gSa tks ckgj dh vksj nh?kZ VªksdSUVj (greater trochanter) rFkk 
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Hkhrj dh vksj y?kq VªksdSUVj (lesser trochanter) uked gksrs gSa ftu ij tk¡?kksa vkSj furEcksa dh dqN isf'k;k¡ yxh 

jgrh gSaA ftlds dkj.k Qhej dh yEch n.M (shaft) ?kqVus rd e/; js[kk dh vksj >qdh gksrh gSA 

2- tkuqQyd vFkkZr~ iVsyk (Patella or Knee cap) % gekjs ?kqVus ij vkxs dh vksj ,d NksVh] f=dks.k 

ds vkdkj dh gM~Mh gksrh gS ftls iVsyk dgrs gSA ;g ,d d.Mjk (tendon) esa dSfYldj.k (callcification) 

ds dkj.k curh gSA ,slh gM~Mh dks fllSekWbM (sesamoid) gM~Mh dgrs gSaA ;g Qhej ds vfLFkdUnksa ls tqM+h 

gksrh gSA ,d yphys Luk;q }kjk ;g ta?kk dh fVfc;k (tibia) gM~Mh ls Hkh tqM+h jgrh gSA ;g ?kqVus dh lfU/k dh 

lqj{kk (protection) djrh gS vkSj ?kqVus ds eqM+us esa lgk;rk djrh gSA 

3- ta?kk ;k ik;k (Crus or Shank) dh gfM~M;k¡ izR;sd Vk¡x dh ?kqVus ls uhps 

ds fgLls esa fVfc;k (tibia) rFkk fQcqyk (fibula) uked nks gfM~M;k¡ gksrh gSaA fVfc;k 

cM+h] eksVh vkSj Hkhrj vFkkZr~ vaxwBs dh vksj rFkk fQcqyk NksVh] iryh vkSj ckgj vFkkZr~ 

NksVh iSj dh vaxqyh dh vksj gksrh gSA fVfc;k ds lehiLFk] vFkkZr~ ?kqVus okys fljs ij nks 

mHkkj ,d e/;orhZ vkSj ,d ik'ohZ; mHkkj ;k vfLFkdUn (medial and lateral 

condyles) gksrs gSa tks Qhej ds mHkkjksa ls tqM+s jgrs gSaA ik'ohZ; vfLFkdUn ds fupys 

Hkkx ij fQcqyk dk xksy 'kh"kZ tqM+k jgrk gSA nwjLFk fljs vFkkZr iSjksa ds iatksa okys fljs 

ij fVfc;k xqYQ (ankle) dh gfM~M;ksa rFkk fQcqyk ds nwjLFk Nksj ls lfU/kr gksrh gSA 

4- iSjksa (Foot or Pes) dh gfM~M;k¡ % izR;sd iSj esa rhu Hkkx& xqYQ (tarsus or 

ankle)] ryqok (sole) rFkk iknkaxqfy;k¡ (Toes)& gksrs gSaaA xqYQ esa rhu iafDr;ksa esa lkr 

VklZy gfM~M;k¡ (tarsal bones) fLFkr gksrh gSaA ryqos esa ik¡p yEch] csyukdkj esVkVklZy gfM~M;k¡ 

(metatarsal bones) gksrh gSaA iknkaxqfy;ksa esa vaxqykfLFk;k¡ (phalanges) gksrh gSa ftudh la[;k vaxwBs esa nks 

rFkk vU; vaxqfy;ksa esa rhu&rhu gksrh gSaA 

[kM+s gksrs] pyrs vkSj nkSM+rs oDr 'kjhj dk lkjk cks> ikaao vkSj ,sM+h ij iM+rk gSA dqy 26 gfMM;ksa vkSj 

33 tksMks dh enn ls ;s bdkbZ fdrus lkjs dke ck[kwch dj ys tkrh gSA ,d lkekU; O;Ld dk dadky 10 

fdyksxzke ls Hkh de otu dk gksrk gSA vxj ekuo dadky dh txg bruk gh etcwr LVhy dk <kapk cukuk iM+s 

rks ;g <kapk 400 fdyksxzke otu dk cusxk] exj mlesa dqnjrh gfM~M;ksa tSlh yksp vkSj [kqn dks Bhd ;k 

nq:Lr dj ikus dh {kerk fcYdqy ugha gksxhA csgn etcwr ;k QkSykn ls Hkh gYdh vkSj viuh ejEer [kqn dj 

ysus dh {kerk j[kus okyh gekjs 'kjhj dh ;g gfM~M;ka ,d vn~Hkqr inkFkZ gSaA tks ekuo 'kjhj dks mldk 

[kwclwjr vkdkj nsrh gSaA 

2-6 vfLFk laf/k;ksa dh lajpuk] izdkj ,oa dk;Z 

bl bdkbZ esa vHkh rd vkius gekjs 'kjhj esa ik;h tkus okyh gfM~M;ksa ds ckjs esa i<+k ysfdu D;k vki 
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tkurs gSa fd gfM~M;ksa ds vkil esa tksM+us esaa lfU/k;ksa dk fo'ks"k LFkku gksrk gSA tksM+ ,d ,slh txg gS tks nks ;k 

nks ls vf/kd gfM~M;ksa ls tqM+h gksrh gSA ge tkurs gSa fd euq"; dk 'kjhj gS mlesa 206 gfM~M;ka gksrh gSaA ;g 

gfM~M;ka vkil esa tqM+h gksrh gSaA ;g ij ge i<+sxsa fd dkSu&dkSu lh lfU/k gksrh gSa\ rhu izdkj dh lfU/k;ka gksrh 

gS& igyh izdkj dh lfU/k gS iw.kZ:is.k py lfU/k] nwljh izdkj dh lfU/k gS vYipy lfU/k] rhljh izdkj dh 

lfU/k gS vpy lfU/kA 

ekuo dadky dh vfLFk;k¡ fofHkUu LFkkuksa ij ijLij tqM+dj 'kjhj dks xfr'khy cukus esa lgk;rk djrh 

gSaA vfLFk;ksa ds bUgha tksM+ksa dks vfLFk lfU/k;k¡ (Articulations or joints) dgrs gSaA bl vfLFk lfU/k LFkyksa ij 

vfLFk;k¡ ,d&nwljs ls yphys Luk;qvksa (Ligaments) }kjk tqM+h jgrh gSaA Luk;qvksa ds yphysiu (Elasticity) ds 

dkj.k vaxksa dks eksM+uk laHko gks ikrk gSA vfLFk;ksa dk og fljk tks vfLFk lfU/k dh vksj fLFkr gksrk gS] ml ij 

mikfLFk (Cartilage) dk ,d vkoj.k QSyk jgrk gSA izR;sd vfLFk&lfU/k ij tqM+h vfLFk;ksa ds e/; ,d xqgk 

ik;h tkrh gS ftls lkbuksfo;y xqgk (Sinovial Cavity) dgrs gSaA bl xqgk esa ,d lkbuksfo;y nzO; (Sinovial 

Fluid) Hkjk jgrk gSA vfLFk lfU/k;ksa ds v/;;u dks vkFkzksZykWth (Arthrology) dgk tkrk gSA 

vfLFk lfU/k;ksa ds izdkj (Types of Bone joints) 

xfr ,oa izd`fr ds vk/kkj ij vfLFk lfU/k;ksa dks fuEufyf[ rhu Hkkxksa esa oxhZd`r fd;k x;k gS& 

2-6-1 iw.kZ lfU/k ;k py (Perfect or Movable -Joint) 

lfU/k ds zidkj 

 

 

 

iw.kZ lfU/k 

(Perfect joint) 

 

 

 

dUnqd&[kfYydk lfU/k 

(Ball and Socket joint) 

viw.kZ lfU/k 

(Imperfect joint) 

 

 

 

[kw¡Vh lfU/k 

(Pivot joint) 

vpy lfU/k 

(Immovable joint) 

 

 

 

fQlyu lfU/k 

(Gliding joint) 

 

dCtk lfU/k 

(Hinge joint) 

dkBh lfU/k 

(Saddle joint) 
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,slh lfU/k }kjk tqM+h gfM~M;ksa ds fljs ij gk;ykbu mikfLFk dh Vksih e<+h jgrh gS] vkSj nksuksa gfM~M;ksa ds fljs 

ds chp ,d ladjk lk LFkku cpk jgrk gS iwjk lfU/k LFkku ǹ<+ Luk;qvksa (Ligaments) ls cus ,d lfU/k lEiqV 

(Joint Capsule) esa cUn jgrk gSA lEiqV ds Hkhrj ,d fpifpik xk<+k rjy inkFkZ Hkjk gksrk gSA bl LFkku dks 

 

lkbuksfo;y xqgk (Synovial Cavity) rFkk xk<+s rjy dks 

lkbuksfo;y rjy (Synovial Fluid) dgrs gSaA bl nzo dk izeq[k 

dk;Z xfr ds nkSjku vfLFk;ksa ds e/; ?k"kZ.k dks de djuk ,oa lfU/k 

LFkku dks fpduk cuk;s j[kuk (To Lubricate) gSA 

iw.kZ lfU/k ds ek/;e ls tqM+h gqbZ vfLFk;k¡ xfr djus esa 

iw.kZr% Lora= gksrh gSa ,oa vU; vfLFk laf/k;ksa dh rqyuk esa ;g laf/k 

vfLFk;ksa dh xfr gsrq vf/kd LFkku ,oa Lora=rk iznku djrh gSA 

ekuo 'kjhj esa iw.kZ lfU/k;ksa ds izdkj 

(i) dUnqd&[kfYydk lfU/k (Ball and Socket Joint) 

bl izdkj dh lfU/k esa ,d vfLFk dk fljk xsan ds leku 

xksy rFkk nwljh vfLFk dk fljk lkWdsV (Socket) dh rjg gksrk gS 
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ftlesa igyh vfLFk dk xksy fljk fQV gksrk gSA xksy fljs okyh vfLFk gh Åij&uhps rFkk pkjksa fn'kkvksa esa 

?kwe ldrh gSA mnkgj.k% va'k es[kyk ,oa áwejl dh lfU/k rFkk Qhej ,oa Jksf.k es[kyk dh lfU/kA 

(ii) dCtk lfU/k (Hinge Joint) 

;g vfLFk laf/k njokts esa yxs dCts ds leku fn[krh gSA dCtk laf/k esa ,d vfLFk dk fljk nwljh vfLFk 

esa cus xM~Ms ls tqM+k gksrk gSA bl izdkj vfLFk;k¡ dsoy ,d fn'kk esa xfr djus esa l{ke gksrh gSaA mnkgj.k 

dksguh rFkk ?kqVus rFkk v¡xqfy;ksa ds iksjksa dh lfU/k;k¡A 

(iii) /kqjh ;k [kw¡Vh lfU/k (Pivot Joint) 

,slh lfU/k esa ,d gM~Mh /kqjh dh Hkkafr fLFkj jgrh gS rFkk nwljh vius xM~<sa }kjk blds Åij fQV gksdj 

b/kj&m/kj xksykbZ esa ?kwerh gSA bl vfLFk laf/k dks ?kw.khZ laf/k (Rotatory joint) Hkh dgrs gSaA 

mnkgj.k% nwljh d'ks:dk (Second Vertebra) ds vksMksVkW;M izo/kZ (Odontoid Process) ds Åij 

[kksiM+h dks /kkj.k fd;s gq;s ,Vyl d'ks:dkA mnkgj.k% iSj dh fVfc;k ,oa fQcqyk vfLFk;ksa ds chp ?kqVus ds 

ikl dh lfU/kA 

(iv) fQlyu lfU/k (Gliding Joint) 

bl izdkj dh lfU/k esa lfU/k LFkku ij gfM~M;ka ,d&nwljs ds Åij vkxs&ihNs ;k b/kj&m/kj fQly 

ldrh gSa] mnkgj.k% jsfM;l] vYuk rFkk dykbZ dh dkiZYl vfLFk;ksa dh lfU/k rFkk ta?kk dh Vhcqvks fQcyk 

rFkk xqYQ dh gfM~M;ksa ds chp ,slh lfU/k ikbZ tkrh gSA d'ks:dksa ds lfU/k izo)Z ds e/; dh lfU/kA fQlyu 

lfU/k (Gliding joint) dks lery lfU/k (Flat joint) Hkh dgrs gSaA 

(v) dkBh lfU/k (Saddle Joint) 

;g dUnqd [kfYydk lfU/k tSlh gh gksrh gS ysfdu bl izdkj dh lfU/k eas ckWy o lkWdsV de fodflr 

gksrk gS ijUrq] ;g lfU/k ckWy o lkWdsV lfU/k ls dqN lekurk j[krh gSA vr% ckWy okyh gM~Mh pkjksa vksj vPNh 

rjg ugha ?kwerhA 

mnkgj.k% gkFk ds v¡xwBs dh dkiZYl o esVkdkiZYl vfLFk;ksa dh lfU/k] ftlds dkj.k v¡xwBk vU; 

v¡xqfy;ksa dh vis{kk pkjksa rjQ ?kqek;k tk ldrk gSA bls gSih lfU/k (Happy joint) Hkh dgrs gSaA blesa ,d 

vfLFk fdlh vU; vfLFk dh v.Mkdkj xqgk (Oval Shaped Cavity) esa lVhd cSBrh gSA bu lfU/k;ksa esa 

f}v{kh; nksyu ;k lapyu vkxs&ihNs rFkk nk;sa&ck;sa vksj xfr'khyrk lEHko gksrh gSA ijUrq ?kw.kZu 

(Rotation) lEHko ugha gksrk gSA 

2-6-2 viw.kZ ;k vYipy lfU/k (Imperfect or Slightly Movable Joint) 

,slh gfM~M;ksa ds lfU/k LFkkuksa ij Luk;q;qDr] rUrq;qDr vFkok mikLFkh; Ård nksuksa gfM~M;ksa dks tksM+us 

dk dke djrk gSA bl izdkj dh lfU/k Ård ds dkj.k gfM~M;ksa dks xfr dh dqN Lora=rk fey tkrh gSA 
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viw.kZ lfU/k esa gfM~M;ksa ds chp lkbuksfo;y nzo ugh gksrk gSA D;ksafd ,slh lfU/k;ksa es cgqr FkksM+h xfr ;k ?kqeko 

gksrk gSA 

mnkgj.k% d'ks:dkvksa ds chp dh gfM~M;ksa ds tksM+] Jksf.k es[kyk dh I;wfcd gfM~M;ksa dk tksM+A 

2-6-3 vpy lfU/k (Fixed Joint) 

vpy lfU/k ls tqM+h gqbZ vfLFk;k¡ fcYdqy Hkh xfr'khy ugha gksrh gSaA vFkkZr~ bueas ?kqeko vFkok xfr dk 

vHkko gksrk gSA ;s vfLFk;k¡ ,d&nwljs ls cgqr ikl tqM+h jgrh gSaaA 

mnkgj.k% [kksiM+h (Skull) dh vfLFk;ksa dh lfU/kA [kksiM+h dh fofHkUu gfM~M;ksa ds chp Vs<+h&es<+h lhouksa 

(Sutures) tSls lfU/k;ka gksrh gSaA izR;sd lhou ij tqM+h gfM~M;ksa ds fdukjs vkjh dh Hkkafr dVs gksrs gSaA vkSj 

izR;sd mHkkj nwljh ds xM~Ms esas Qals jgrs gSaA 

2-6 vH;kl iz'u 

oLrqfu"B iz'uksa ds mÙkj nhft, & 

¼1½ [kksiMh esa dqy fdruh vfLFk;k¡ gksrh gSa \ 

¼v½ 22 ¼c½ 24 ¼l½ 26 ¼n½ 27 

¼2½ dku eas vfLFk;ksa dh la[;k gS % 

¼v½ 10 ¼c½ 6 ¼l½ 4  ¼n½ 11 

¼3½ fuEu esa ls dkSu&lh psgjs dh vfLFk ugha gksrh gS \ 

¼v½ ySØkbey ¼c½ usty ¼l½ iSysVkbu ¼n½ lSØe 

¼4½ dkWfDlDl (Coccyx) vfLFk fLFkr gS % 

¼v½ psgjs esa ¼c½ o{k esa ¼l½ es:n.M esa ¼n½ iSj esa 

¼5½ o{k Hkkx esa fLFkr ilfy;ksa dh la[;k gS % 

¼v½ 26 ¼c½ 24 ¼l½ 10 ¼n½ 15 

¼6½ áwejl vfLFk lEcfU/kr gS % 

¼v½ dykbZ ls ¼c½ Hkqtk ls ¼l½ efLr"d ls ¼n½ buesa ls dksbZ ugha 

¼7½ fuEu esa ls dkSu&lk tksM+k lgh gS \ 

¼v½ LdU/k es[kyk & Dysfody 

¼c½ vxzckgq & vyuk ,oa jsfM;l 

¼l½ tk¡?k & Qhej ,oa iVsyk 
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¼n½ mi;qZDr lHkh 

¼8½ dwYgs dk tksM+ fuEu esa ls fdl izdkj dh laf/k gS \ 

¼v½ ckWy ,oa lkWdsV izdkj dh laf/k ¼c½ lSMy lfU/k 

¼l½ XykbfMax lfU/k ¼n½ buesa ls dksbZ ugha 

 

2-7 lkjka'k 

fiz; fo|kfFkZ;ksa mijksDr fooj.k esa vkius v/;;u fd;k fd vfLFk vkSj laf/k;k¡ 'kjhj dh xfr dk 

dkj.k gSA blds vykok vfLFk;k¡ 'kjhj ds dksey vaxksa dks lqj{kk iznku djrh gS vkSj 'kjhj dks LFkwy vk/kkj 

iznku djrh gSA vfLFk;ksa ds vUnj jDr dk fuekZ.k gksrk gSA dadky ra= vU; rU=ksa dks lgkjk nsrk gS vfLFk;ksa ds 

dk;Z ds vykok vfLFk;ksa dh lajpuk mudk LFkku vkSj foHkktu dk v/;;u fd;kA vfLFk;ksa dks vkil esa tksM+us 

okyh vfLFk laf/k;ksa dk xfr vkSj lajpuk ds vk/kkj ij lfU/k ds izdkjksa dk v/;;u fd;kA 

2-8 'kCnkoyh 

vfLFk iatj & dadky ra= ;k vfLFk ra= 

dadky & vfLFk;ksa dk lewg 

Luk;q & nks vfLFk;ksa dks tksM+us okys izrkuor@lw= jpuk,a 

d.Mjk & ekalisf'k;ksa dks vfLFk ls tksM+us okyh jpuk,a 

tkuq & ?kqVuk 

es:n.M & ihB dh gfM~M;k¡ 

o{k & lhuk 

dfV & dej 

va'k es[kyk & da/ks dh vfLFk 

izxf.Mdk & ckag dh vfLFk 

Jksf.kes[kyk & furEc (Hip) dh vfLFk 

i'pikn & iSj dh vfLFk;k¡ 

vxzikn & gkFk dh vfLFk;k¡ 

2-9 vH;kl iz'u ds mÙkj 

1- ¼v½ 22 

2- ¼c½ 6 

3- ¼n½ lSØe 
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4- ¼al½ es:n.M esa 

5- ¼c½ 24 

6- ¼c½ Hkqtk esa 

7- ¼n½ mi;qZDr lHkh 

8- ¼v½ ckWy ,oa lkWdsV 

2-10 lanHkZ xzUFk lwph 

1- xqIrk] izks- vuUr izdk'k] ¼2008½ ekuo 'kjhj o fØ;kfoKku lqfer izdk'ku vkxjkA 

2- czg~eopZl 'kjhj jpuk ,oa fØ;k foKkuA 

3- xqIrk] MkW- jes'k] ¼2018½ vk/kqfud tho foKku] izdk'k ifCyds'ku] eqt+¶QjuxjA 

4- [kku MkW- xqycgkj] ¼2017½ 'kjhj jpuk rFkk 'kjhj fØ;k foKku] [ksy lkfgR; dsUnz izdk'kuA 

5- oekZ MkW- eqdqUn Lo:i ¼2013½ ekuo 'kjhj jpuk foKku dk'kh fgUnw fo'ofo|ky; izdk'kuA 
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3-1 izLrkouk 

fiz; fo|kfFkZ;ksa fiNyh bdkbZ esa vkius 'kjhj dh lajpuk dksf'kdk rFkk Årdksa dh lajpuk dk v/;;u 

fd;k ftlesa mlds dk;ksZa dk Hkh v/;;u fd;kA gekjs 'kjhj dh xfr] gyu&pyu isf'k;ksa ds lg;ksx ls gh gksrh 

gS vFkkZr gekjk pyuk&fQjuk] mBuk&cSBuk] Hkkxuk&nkSM+uk ;k fdlh Hkh nSfud fØ;kdyki ds fy, 

fgyuk&Mqyuk isf'k;ksa ds fcuk rfud Hkh laHko ugha gksrk gSA fcuk isf'k;ksa dh xfr ds O;fDr ek= ,d ewfrZ 

cudj jg tkrk gS] fu'py] fu'ps"V vkSj fuf"Ø;A 

isf'k;ksa esa QSyus o fldqM+us dh vn~Hkqr izkd̀frd {kerk gksrh gS] D;ksafd ;s ladqpu'khy Ård dh cuh 

gksrh gS] isf'k;k¡ vfLFk;ksa rFkk Ropk ds chp lqjf{kr jgrh gSA ;s vfLFk&lfU/k;ksa ij mifLFkr ,oa fLFkr gksdj 

vfLFk;ksa dks ijLij tksM+us dk dk;Z djrh gSaA vfLFk;ksa dks tksM+us ds fy, ;s fldqM+rh gSaA rFkk QSyus ds fy, ;s 

lh/kh gksrh gSaA vfLFk;k¡ 'kjhj dks ,d vkdkj nsrh gSa ysfdu mudh xfr@gyu&pyu isf'k;ksa dh lgk;rk ls gh 

gksrh gSaA izLrqr bdkbZ esa vki isf'k;ksa dh lajpuk] izdkj o dk;Z dk v/;;u djsaxsA 

3-1 mn~ns'; 

bl bdkbZ dk v/;;u djus ds mijkUr Nk= & 

 isf'k;ksa ds lajpuk] muds izdkjksa dk o.kZu dj ldsaxsA 

 isf'k;ksa ds dk;Z ,oa xfr;ksa dks le>k ldsaxsA 

 ekuo 'kjhj dh eq[; isf'k;ksa dk o.kZu dj ldsaxsA 

 e kkkkk u o     'kjhj esa is'kh; laLFkku dh mi;ksfxrk dks Li"V dj ldsaxsA 
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3-2 is'kh; laLFkku (Muscular System) 

gekjs 'kjhj esa tks vfLFk&ra= gS ;kfu gfM~M;ksa dk tks <k¡pk gS vkSj tks ckgjh Ropk gS blds chp dk 

vf/kdka'k Hkkx ekal&isf'k;ksa ls fufeZr gksrk gS vkSj blh dks ge bafXy'k esa dgrs gSa musclesA ;s isf'k;k¡ ,d 

fo'ks"k izdkj dh dksf'kdkvksa ls cuh gSa ftls muscle cell ds uke ls tkurs gSa vkSj ;s dksf'kdk,¡ ,d ladqfpr 

Ård ;kfu ladqpu'khy (contractile) Ård gksrh gSA ftldh dksf'kdk,a yEcs rUrqvksa ds :i eas gksrh gSA 

/;kus nsa& ladqpu'khyrk] thonzO; dk izeq[k y{k.k gSA tks is'kh; Ård dh dksf'kdkvksa esa lcls vf/kd gksrk gSA 

tUrqvksa dks ,d LFkku ls nwljs LFkku ij tkus ,oa vaxksa dks fgykus dh {kerk (Lcomotion and 

movement) is'kh Ård ds dkj.k gh gksrh gSA ,d O;fDr vius gkFkksadks fgykrk gS iSjksa dks fgykrk gS] nkSM+rk gS] 

Hkkxrk gS ;s lkjh tks fØ;k,a gS ;s fdl otg ls gks ikrh gSa \ mÙkj esa is'kh Årdksa dh otg ls gks ikrh gSa ;kfu 

tks fgykus dh {kerk gS blh dks yksdkseks'ku (Locomotion) dgrs gSaA ;fn movement u gksrk rks ekuo 

'kjhj vdM+ tkrkA gkFk&iSj vkfn lHkh vak fgyrs&Mqyrs ughaA is'kh dksf'kdk,a Hkwz.k ds ehlksMeZ ls curh gS 

fdUrq vk¡[kksa dh vkbfjj ;k flfy;jh ¼vk¡[kksa dh flfy;jh ekalisf'k;k¡½ Hkwz.k ds ,DVksMeZ ls curh gSaA vkSj 

ckdh iwjs 'kjhj esa tgk¡ Hkh is'kh dksf'kdk,a gS og ehlksMeZ ls gh curh gSaA lkekU; :i ls dgsa rks gekjs 'kjhj 

dk vkSlru 40%-50% Hkkx ehlksMeZ ls gh curk gSA 

is'kh dksf'kdkvksa ds chp&chp esa la;ksth Ård gksrk gSA ;s la;ksth Ård nks Årdksa dks caka/ks jgrk gSA 

euq"; esa dqy 639 isf'k;k¡ ik;h tkrh gSaA lcls T;knk isf'k;k¡ ihB esa ik;h tkrh gSa 639 esa ls 180 isf'k;k¡ ihB 

esa gksrh gSa vkSj lcls etcwr isf'k;k¡ tcM+s esa ik;h tkrh gSaA eqLdqjkus ds nkSjku dqy 12 isf'k;k¡ dke djrh gSaA 

639 isf'k;ksa ds lkewfgd :i dks is'kh ra= ;k laLFkku dgrs gSaA 

isf'k;k¡ vfLFk;k¡] mikfLFk;k¡] fyxkesUVksa] rFkk vU; isf'k;ksa ls VsUMu (Tendons) vkSj ,iksU;wjksfll 
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(Aponeuroses) ds }kjk tqM+h jgrh gSaA bu isf'k;ksa dk izR;sd rUrq lkdksZyhek uke dh f>Yyh ls <¡dk gksrk gSA 

;s rUrq lewgksa esa ,df=r gksdj NksVs&NksVs] lekUrj c.MYl cukrs gSa ftUgsa QslhD;wyh dgrs gSaA ;s QslhD;wyh 

,.Mksekbfl;e (Endomysium) uke dh la;ksth Ård dh iryh ijr ls f?kjs jgrs gSaA c.My ;k 

QslhD;wyh (Fasciculae) vkil esa ,d vkSj eksVh ijr isjhekbfl;e (perimysium) ls c¡/ks jgrs gSaA ;gh 'kjhj 

esa dadkyh; isf'k;ksa ds lewg cukrs gSa tks ,fiekbfl;e (Epimysium) uke dh la;ksth Ård ¼jpuk esa 

,.Mksekblf;e vkSj isjhekbfl;e ds leku½ ls f?kjh jgrh gSaA 

vf/kdka'k dadkyh; isf'k;k¡ chp esa ek¡ly (Fleshy) vkSj pkSM+h gksrh gSa] ftls is'kh dh cSyh (Belly) dgk 

tkrk gS] rFkk nksuksa fljksa ij iryh gksrh gS] ftUgsa Vs.MUl (Tendons) dgk tkrk gS] tks vU; Årdkas ls t q Mr+  s gAa S  

 

VsUMUl (Tendons) & isf'k;ksa ds nksuksa irys fljs (ends) VsUMUl ¼d.Mjk,¡½ dgykrs gSa] ;g ekalisf'k;ksa 

dks gM~Mh ls tksM+rk gSA blesa izksVhu dksystu vkSj bykfLVu }kjk iznku dh tkus okyh dqN yksp gksrh gSa] 

tks fd VsUMUl ds izeq[k jklk;fud ?kVd gksrs gSaA ;g rUrq ;k Luk;qcU/k (Ligament) ?kus la;ksth Ård ls 

feydj cuk gksrk gSA dSYdsfu;y Vs.Mu 'kjhj esa lcls eksVk VsUMu gksrk gSA ftls ,dhyl VsUMu (Achilles 

tendon) dgrs gSaA ;g iSj dh fiaMyh dks ,M+h dh gM~Mh ls tksM+rk gSA VsUMu esa yphykiu ugha gksrk] 

ftlls buesa ladqpu ugha gksrkA Qsf'k;k vkSj d.Mjk ¼VsUMu½ Ård ds chp dk LFkku iSjkVksu dgykrk gS tks 

,d olk;qDr Ård ls Hkjk gksrk gSA 

,iksU;wjksfll (Aponeurosis) 

;g fn[kus esa f=dks.kkdkj gksrh gSA ;g 'kjhj ds dqN Hkkxksa esa tSls mnjh; ¼isV½ fHkfÙk esa VsUMu QSydj ,d 

piVh ijr cukrs gSa ftls ,iksU;wjksfll ¼d.Mjkdyk½ dgk tkrk gSA ;g izR;{k vkSj vizR;{k :i ls dbZ is'kh 

vkoj.kksa ls tqM+h jgrh gSA mnkgj.k ds rkSj ij ikej ,iksU;wjksfll (Palmaraponeurosis) tks fd gFksyh dh 

Ropk ds uhps fLFkr gksrh gS vkSj ,d rUrqe; vkoj.k cukrh gSA ,sls gh fyfu;k ,Yck (Linea alba) tks fd 

mnj fHkfÙk;ksa ds rUrqvksa ds vkil esa feydj curh gS vkSj ukfHk ds Åij ,d ukyhuqek lajpuk cukrh gS 

ftls ge izR;{k :i ls ns[k ldrs gSaA 

QSf'k;k (Fascia) & ;g 'kjhj dh lHkh isf'k;ksa dks <d dj rFkk mUgsa vkil esa cka/k dj j[kus ds fy, 

rUrqe; la;ksth Ård (fiubrous connective tissue) dk ,d vkoj.k cukrk gSA bl vkoj.k dks QSf'k;k ;k 

izkoj.kh (Fascia) dgrs gSa ;g nks izdkj dh gksrh gSa& mifjLFk (superfescial) rFkk xgu (Deep) Ropk 

dh xgjkbZ] [kksiM+h (scalp)] gFksfy;ksa ,oa ryoksa esa mifLFkr QSf'k;k ik;h tkrh gSA ,d ;g 

vyx&vyx txgkasa ij vyx&vyx eksVkbZ esa gksrh gSA blesa jDr okfgdk,¡] rfU=dk,a] ylhdk okfgfu;k¡ 

rFkk vusd olk dksf'kdk,a ik;h tkrh gSa blh dkj.k ;g <hys la;ksth Ård (Loose connective tissue) 
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dh cuh gksrh gSaA ;g ,d j{kkRed ijr cukrh gS rFkk bu okfgu;ksa dks fcuk fdlh :dkoV ds xfr djus esa 

lgk;rk nsrh gSA 

xgu QSf'k;k mifjLFk QSf'k;k ds uhps fLFkr gksrh gSA ;g ?kus la;ksth Ård (Dense connective 

tissue) dh cuh gksrh gSA ;g isf'k;ksa dks ca/krh rFkk yisVrh gSA blesa Hkh dqN ek=k esa jDr okfgdk,¡] rfU=dk,¡] 

ylhdk okfgfu;k¡ rFkk olk dksf'kdk,¡ ik;h tkrh gSaA 

3-3 isf'k;kas dk ukedj.k (Nomenclature of Muscles) 

gekjs 'kjhj esa ik;h tkus okyh bu isf'k;ksa dks fdl izdkj igpkuk tk,] bl vk/kkj ij isf'k;ksa dk 

ukedj.k fd;k x;kA isf'k;ksa dks uke mudh vkd`fr] uki] is'kh; rUrqvksa dk y{;] xfr] mRifÙk vkSj 

lfEeyu 

¼fcanq ;k Hkkx ftlds }kjk ,d ekalis'kh tqM+h gqbZ gks½] dk;Z rFkk gjdr ds vuqlkj gksrs gSaA 

(i) vkd`fr (Shape) & mnkgj.k ds rkSj ij vkd`fr ds vk/kkj ij MsYVkWbM is'kh (Deltoid muscle) dk uke 

mldh f=dks.kkdkj ;k MsYVk vkd`fr] Vªsist+ksbM is'kh (trapezoid muscle) dk uke Mk;e.M (Diomond) 

vkd`fr] rFkk IysfVLek is'kh (Platysma muscle) dk uke (Plat = flat) piVh vkd`fr ds vk/kkj ij j[kk x;k gSA 

(ii) uki (Size) & mnkgj.k blesa okLVl ysVsjkfyl is'kh (Vastus lateralis muscle) dk uke "vastus" = 

great yEckbZ ds vk/kkj ij] isDVjkWfyl estj is'kh (Pectoralis majar muscle) rFkk isDVjkWfyl ekbuj is'kh 

(Pectoralis minar muscle) dk uke T;knk vkSj de ds vk/kkj ij j[kk x;k gSA 

(iii) is'kh; rUrqvksa dk y{; (Orientation of muscle fibre) & blds vUrxZr vkM+h&Vs<+h vkSj jsDVl is'kh 

vkrh gSA thHk dh VªkalolZ is'kh (Transverse muscles of tongue) isV dh external oblique muscle rFkk 

Rectus abdominal muscle blds mnkgj.k gSaaA 

(iv) xfr (Action)- Flexor carpi radiatis muscle, extensor indicis muscle, supinator muscle vkfn 

isf'k;ksa ds uke mudh xfr ds vk/kkj ij j[ks x;s gSaA 

(v) mRifÙk (Number of origins) & bu isf'k;ksa ds uke mudh mRifÙk LFkku dh fxurh ds vk/kkj ij j[kk x;k 

gS tSls Biceps brachi muscle ftldh mRifÙk nks fcUnqvksa ij] Tricep brachii muscle ftldh rhu fcUnqvksa 

ij] Quadriceps femoris muscle ftldh mRifÙk pkj fcUnqvksa ij ls gksrh gSA 

(vi) mRifÙk vkSj lfEeyu (Origin and insertion) & dqN isf'k;ksa ds uke muds tqM+us ds LFkku ds vk/kkj ij 

j[kk x;k gS tSls sternohyoid muscle mjksfLFk (sternum) vkSj gk;kWbM (hyoid) gfM~M;ksa ls tqM+h gksrh gSaA 

(vii) dk;Z (Function) & dqN isf'k;ksa ds uke muds dk;Z djus ds vk/kkj ij j[ks x;s gSa tSls psgjs dh Risorius 

mucle esa 'risus = laugh"A 
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(viii) LFkku (Location) &dqN isf'k;ksa ds uke mudh fLFkfr ds LFkku ds vk/kkj ij j[kk x;k gS] tSls 

Supraspinatus rFkk infraspinatus muscle tks scapulla ds Åij vkSj uhps fLFkr gksrh gS] dh fLFkfr ds 

vuqlkj ukedj.k fd;k x;k gSA 

isf'k;ksa dk mn~xe ,oa fuos'ku (Origin and Insertion of Muscles) 

(i) mn~xe& is'kh dk og fljk tks ladqpu gksus ij fLFkj voLFkk esa gksrk gSA vFkkZr ml fljs esa dksbZ gypy ugha 

gksrh gS] is'kh dk mn~xe dgykrk gS rFkk ,slk fljk ftl gM~Mh ls tqM+rk gS ml LFkku dks mn~xe LFky dgrs 

gSaA isf'k;ksa ds muds dk;Z ds vuqlkj muds mn~xe LFky esa ifjorZu gksrs jgrs gSaA is'kh dk mn~xe LFky lkekU; 

:i ls v{kh; dadky ds vf/kd ikl jgrk gSA 

(ii) fuos'ku & is'kh dk og fljk tks xfr'khy gksrk gS is'kh dk fuos'ku dgykrk gS vFkkZr gM~Mh ds ml fgLls ls 

is'kh dk fuos'ku gksrk gSA is'kh dk fuos'ku v{kh; dadky ls nwj gksrk gSA isf'k;ksa dh fØ;k ds vuqlkj gh buds 

mn~xe LFky esa ifjorZu gksrs gS] lkFk gh fuos'ku LFky Hkh ifjofrZr gks tkrs gSaA 

 

3-4 isf'k;ksa dh lajpuk 

isf'k;ksa dh cukoV is'kh rUrqvksa ds fofHkUu vkdkjksa esa O;ofLFkr gksus ds dkj.k gksrh gSA rUrqvksa ds fofHkUu 

O;oLFkkvksa ds QyLo:i gh isf'k;ksa dh 'kfDr] xfr'khyrk] fLFkjrk] yphykiu vkfn gksrk gSA is'kh ds e/; Hkkx 

ds yEcs gksus ls is'kh esa xfr vf/kd gksrh gSA eksVh is'kh esa 'kfDr vf/kd gksrh gSA is'kh esa rUrqvksa dh la[;k vf/kd 

gksus ls is'kh esa 'kfDr vf/kd gksrh gSA 

Qs'khfdYl (Fascicles) dh O;oLFkk (arrangement) rFkk muds Vs.MUl (Tendons) ds tqM+ko& LVªsi 

is'kh (strap muscle)] rdq Z:i rFkk ¶;wthQkWeZ (Fusiform) is'kh] ia[k ds leku ;k ihusV is'kh 
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(Pennatemuscle) rFkk xksykdkj is'kh (circular muscle) ds :i esa gksrs gSaaA 

(i) LVªsi is'kh (Strap muscle)- bu isf'k;ksa rUrqvksa ds lewg v{k ds lekukUrj gksrs gSaA bu isf'k;ksa esa xfr vf/kd 

gksrh gS ysfdu ;g vf/kd 'kfDr'kkyh ugha gksrh gSaA tSls xnZu dh LVuksZgk;kWbM is'kh (sternohyoid muscle) 

rFkk mnjh; fHkfÙk ¼isV dh½ dh jsDVl ,CMksfeul is'khA 

(ii) ¶;wthQkeZ is'kh (Fusiform muscle)- ;g rdys ds vkdkj dh gksrh gS] budk e/; Hkkx (Belly) eksVk gksrk 

gS] tSls& ck¡g dh ckblsIl is'khA 

(iii) ihusV is'kh (Pennate muscle)- blds NksVs rUrqvksa dk lewg Vs.Mu ds dks.k ¼frjNs½ ij gksrs gSa vFkok is'kh 

dh iwjh yEckbZ esa VsUMu ds lkFk&lkFk gksrs gSaA ;s ia[k ds leku fn[kkbZ nsrs gSaA vf/kdka'k Qsf'kfdYl izR;{kr% 

VsUMUl ls tqM+rs gSaA lekU;r% vU; rjg dh isf'k;ksa dh vis{kk vf/kd 'kfDr'kkyh gksrh gSA ;g rhu izdkj dh 

gksrh gS& 

1- ;wfuihusV is'kh (Unipennate muscles) 

2- ckbihusV is'kh (Bipennate muscles) 

3- eYVhihusV is'kh (Multipennate muscles) 

;wfuihusV is'kh esa VsUMu ds ,d vksj frjNs Qsf'kfdYl gksrs gSa] tSls vxwBsa dh ¶ysDlj ikWfyfll yksxl 

is'kh (Flexor policis longus muscle) esa ckbihusV is'kh esa frjNs Qsf'kfdYl VsUMu ds nksuksa vksj gksrs gSa] ftlls 

VsUMu ij nksuksa vksj ls f[kapko iM++rk gS] tSls Vkax dh jsDVl Qheksfjl is'kh esaA eYVhihusV is'kh esa vusdksa 

frjNs Qsf'kfdYl dqN VsUMUl ds lkFk&lkFk O;ofLFkr jgrs gSa] tSls dU/ks dh MsYVkWbM is'khA 

(iv) xksykdkj is'kh (Circular muscle)- blesa Qsf'kfdYl fdlh fNnz (Opening) vFkok jpuk ds pkjksa vksj 

O;ofLFkr jgrs gSa] tSls eq¡g dh vkWfcZdqysfjl vksfjl (Orbicularis oris) is'kh rFkk us= dh vkWfcZdqysfjl 

vksdqykbZ (Orbicularis oculi) is'khA 

3-5 isf'k;ksa ds izdkj 

isf'k;ka rhu izdkj dh gksrh gSa& 

(i) ,sfPNd is'kh (Voluntary muscle) 

(ii) vuSfPNd is'kh (Involuntary muscle) 

(iii) ânis'kh (Cardiac muscle) 
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(i) jsf[kr isf'k;k¡ (Straited muscles) - 

'kjhj dh vf/kdka'k isf'k;k¡ jsf[kr isf'k;k¡ gSaA 639 esa ls 400 isf'k;k¡ jsf[kr isf'k;k¡ gh gksrh gSaA ;g izk;% 

raf=dk ra= ds psru fu;U=.k esa euq"; dh bPNkuqlkj dk;Z djrh gSa vFkkZr ;fn euq"; viuh psruk esa gS 

lkspus&le>us dh 'kfDr esa gS rks euq"; dh bPNkuqlkj bu isf'k;ksa dks fgyk;k&Mqyk;k tk ldrk gSA euq"; 

dh bPNkuqlkj dk;Z djus ds dkj.k bu isf'k;ksa dks ,sfPNd isf'k;k¡ (Voluntary muscles) Hkh dgrs gSaA vxj 

bldh cukoV dh ckr djsa rks buds nks Nksj vFkkZr tks irys fdukjs gksrs gSa mUgsa Vs.Mu (Tendon) dgrs gSa 

vkSj isf'k;ksa ds izR;sd rarq cgqdsUnzh; yEcs ,oa csyukdkj gksrs gSaA vf/kdka'k js[kh; isf'k;ka vius nksuksa fljksa ij 

Vs.Mu uked iryh ,oa etcwr Mksjh ls vfLFk;ksa ¼gfM~M;ksa½ ls tqM+h jgrh gSa vr% bUgsa dadkyh; isf'k;k¡ 

(Skeletal muscles) Hkh dgrs gSaA 

jsf[kr is'kh esa ek;ksflu vkSj ,fDVu uked izksVhu ik;k tkrk gSA is'kh rUrqvksa ds pkjksa rjQ tks 

vkoj.k gksrk gS ftlls ;g f?kjk jgrk gS mls lkdksZysek dgrs gSaA 

(ii) vjsf[kr isf'k;k¡ (Unstraited muscle) 

;s [kks[kys gksrs gSaA ;s [kks[kys varjkaxksa tSls vkgkjuky] ew=k'k;] fiÙkk'k;] 'okluyh] xHkkZ'k;] ;ksfu] 

tuu ,oa :f/kjokfgfu;ksa dh nhokj rFkk f'k'ku] Iyhgk] us=ksa vkSj Ropk dh MfeZl vkfn ij vjsf[kr isf'k;k¡ ik;h 

tkrh gSaA budk vfLFk;ksa ls dksbZ lEcU/k ugha gksrk gS vr% bl izdkj dh isf'k;k¡ iryh] LisUMy ¼?kqekonkj½ 

rFkk ,d dsUnzd okyh gksrh gSaA vjsf[kr isf'k;k¡ vuSfPNd (Involuntary) gksrh gSa blh dkj.k buesa dHkh Hkh 

Fkdku ugha gksrh gSA Åij fn;s x, mnkgj.k ij /;ku nsa rks tSls vkgkjuky] dHkh [kkrs&[kkrs vkidh 

vkgkjuky eas nnZ ugha djrh gS] 'okluyh dHkh Fkdrh ugha gS ;s lkjs vax vuSfPNd gksrs gSa vFkkZr buesa dHkh 

Hkh Fkdku ugha gksrk gSA Fkdku dk eryc bu isf'k;ksa esa dHkh Hkh ySfDVd ,flM dk teko ugha gksrk gSA 
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ySfDVM ,flM ds teko ls gh Fkdku gksrk gS pw¡fd ;g vuSfPNd gSa rks bu isf'k;ksa esa ;g dk;Z ugha gksrk gSA 

(iii) ân; isf'k;k¡ (Cardiac muscles) 

vkidks uke ls gh irk py jgk gkssxk fd ;s isf'k;k¡ dsoy ân; dh ekaly fHkfÙk;ksa esa ik;h tkrh gSa 

blfy, bUgas ân; isf'k;k¡ dgrs gSaA ;s 'kk[kkfUor gksrh gSa vFkkZr dbZ lkjh 'kk[kkvksa esa QSyh gksrh gSaA ;s 

'kk[kk,a gh vkil esa feydj ,d tky cukrh gSaA isf'k;ksa esa ,d&,d dsUnzd Hkh mifLFkr gksrk gS vFkkZr 

ftruh isf'k;k¡ gksrh gS izR;sd esa ,d&,d dsUnzd gksrk gSSA ;s isf'k;k¡ pkjksa rjQ ls lkdksZysek ls f?kjk gksrk gSA 

bu isf'k;ksa esa jsf[kr vkSj vjsf[kr nksuksa ds xq.k ik, tkrs gSaA ,d dsUnzd nwljs dsUnzd ls vUrfoZ"V 

ifê;ksa ds }kjk vyx jgrs gSaA bu isf'k;ksa esa tUe ls ysdj e`R;q rd Lor% ladqpu gksrk jgrk gS vkSj fcuk 

Fkds ;g isf'k;k¡ dk;Z djrh jgrh gSaA ân; fcuk Fkds thou i;ZUr dke djrk jgrk gSA 

3-6 isf'k;ksa ds dk;Z ,oa xfr;k¡ 

D;k vki crk ldrs gSa fd dksbZ vax eqM+rk dSls gS \ tSls dHkh vkius pkgk vius gkFkksa dks eksM+uk] iSjksa 

dks eksM+uk] vius flj dks ?kqekuk rks ,sls esa dksbZ vax eqM+rk dSls gS\ vkb, tkus eqM+us ds fy, vaxksa esa nks rjg dh 

fØ;k,a gksrh gSaA ,d fØ;k gksrh gS vkdqapuh is'kh (Flexar muscle) rFkk nwljh gksrh gS izlkfj.kh is'kh 

(Externsar muscle)A vkdaqpuh is'kh esa blds ladqpu ls vax eqM++rk gS rFkk izlkfj.kh is'kh esa blds ladqpu ls 

vax QSydj okil lh/kk gks tkrk gSA vFkkZr ;s isf'k;k¡ ,d&nwljs ds foijhr dk;Z djrh gSaA 'kjhj ds fdlh vax 

esa xfr gksus ds fy, ,d oxZ dh isf'k;k¡ ladqfpr gksrh gSa] tcfd nwljs oxZ dh isf'k;k¡ f'kfFky gksrh gSaA isf'k;ksa dh 

fØ;kvksa ls gh 'kjhj ds fofHkUu vaxksa esa xfr gksrh gS] ftlls euq"; rjg&rjg ds dk;Z dj ikrk gSA dadky is'kh 

dk ladqpu dsoy ,d gh fn'kk esa blds mn~xe dh vksj gksrk gSA 

ladqpu is'kh 'kjhj ds fdlh Hkh Hkkx esa xfr dk dk;Z djrh gSA vojks/kh (Agonists) dgykrh gS rFkk 

tks isf'k;k¡ buds foijhr dk;Z djrh gSa izfrjks/kh (Antagonists) isf'k;k¡ dgykrh gSaA ladqpu isf'k;k¡ lewg esa 

;ksxokgh is'kh dgykrh gSA 'kjhj ds fdlh Hkkx esa xfr fdlh ,d is'kh ds dkj.k mRiUu ugha gksrh gSA cfYd dbZ 

isf'k;k¡ feydj ;g dke djrh gSaA mnkgj.k ds fy, vkxs >qddj dksbZ oLrq mBkus ds fy, dksbZ ,d is'kh dk;Z 

ugha djrh] cfYd bl dk;Z dks djus ds fy, vaxqfy;ksa] vxwBsa] dykbZ] dksguh] da/kk rFkk /kM+ rd dh isf'k;ksa esa 

gypy gksrh gSA 
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efLr"d dh laosnh raf=dk,a isf'k; laosnuk,a (Muscle sense) iSnk djrs gSaA ;g laosnuk bruh /kheh 

xfr eas gksrh gS fd dsoy is'kh dks ladqpu vkSj f'kfFkyu dh tkx:drk Hkj nsrk gSA ;g tkx:drk ,fPNd 

gksrh gS vFkkZr is'kh dks bPNkuqlkj f'kfFky vkSj ladqfpr fd;k tk ldrk gSA lkekU; rkSj ij isf'k;k¡ Lo;a 

gh dqN ruh jgrh gSa ftls Vksu (Tone) dgrs gSaA Vksu gh ds dkj.k isf'k;k¡ fcuk Fkds ,d lh fLFkfr esa jgrh 

gSaA 

izR;sd dadkyh; is'kh esa jDr okfgdk,a vkSj raf=dk,a tqM+h jgrh gSaA ;s okfgdk,¡ ek¡lisf'k;ksa esa jDr 

}kjk vkWDlhtu vkSj iks"kd rRoksa dks igq¡pkrh gSa vkSj dkcZu MkbvkWDlkbM vkSj vU; vif'k"V inkFkksZa dks 

fudkyrh gSaA ladqpu 'kq: djus okys ladsrksa dks dsUnzh; raf=dk ra= ls eksVj dh ulksa ds ek/;e ls ekalisf'k;ksa 

esa Hkstk tkrk gSA ekalisf'k;k¡ fofHkUu vUr%lzkoh xazfFk;ksa }kjk fufeZr gkeksZu dk Hkh tokc nsrh gSa( gkeksZu fof'k"V 

izfrfØ;kvksa dks 'kq: djus ls igys dksf'kdkvksa dh lrgksa ij iwjd fjlsIVlZ ds lkFk ckrphr djrs gSaA 

izR;sd is'kh esa f[kapko ds fjlsIVlZ ¼xzkgh½ uked egRoiw.kZ laosnh lajpuk,a Hkh gksrh gSa] tks ekalisf'k;ksa dh 

fLFkfr dh fuxjkuh djrh gSa vkSj dsUnzh; raf=dk ra= dks tkudkjh ykSVkrh gSaA ekalisf'k;ksa dh xfr vkSj 

ekalisf'k;ksa dh yEckbZ esa ifjorZu ds osx ds izfr laosnu'khy fjlsIVlZ gksrs gSaA os ,d izfrfØ;k iz.kkyh dks 

iwjk djrs gSa( tks dsUnzh; raf=dk ra= dks ekalisf'k;ksa ds vkanksyu dk vkadyu djus vkSj vkanksyu dh jks'kuh 

esa eksVj ladsrksa dks lek;ksftr djus dh vuqefr nsrk gSA 

is'kh; rUrqvksa dks ladqfpr gksus ds fy, ÅtkZ dh vko';drk gksrh gS vkSj ;s ÅtkZ vkgkj ls fo'ks"k :i 

ls dkcksZgkbMsªV~l ds vkDlhdj.k ls izkIr gksrh gSA ikpu ds nkSjku dkcksZgkbMsªV~l Xywdkst esa ifjofrZr gksrs 

gSaA Xywdkst] ftldh 'kjhj dks rqjUr vko';drk ugha jgrh gS] Xykbdkstu esa ifjofrZr gks tkrk gS vkSj ;d̀r 

,oa isf'k;ksa esa lafpr jgrk gSA isf'k;ksa esa lafpr Xykbdkstu is'kh; fØ;k ds fy, Å"ek ,oa ÅtkZ dk lzksr 

gksrk gSA Xykbdkstu dk vkWDlhdj.k gksus ij dkcZu MkbvkWDlkbM (CO2) ,oa ty (H2O) curs gSa rFkk 

ÅtkZ ls Hkjiwj ,d ;kSfxd curk gS] ftls ,fMuksflu VªksbQkWLVsV (ATP) dgrs gSaA is'kh ladqpu ds fy, 

vko';d ÅtkZ ATP ls izkIr gksrh gS] vkSj ;g ;kSfxd ,Mhuksflu MkbQkWLQsV (ADP) esa ifjofrZr gks 

tkrk gSA Xykbdkstu ds vkWDlhdj.k ds nkSjku ikb:fod vEy (Pyruvic acid) curk gSA ;fn vkWDlhtu 

i;kZIr ek=k esa miyC/k gks rks ikb:fod vEy dkcZu MkbvkWDlkbM vkSj ty esa foHkkftr gks tkrk gS rFkk bl 

izfØ;k ds nkSjku tks ÅtkZ eqDr gksrh gS mldk mi;ksx vkSj vf/kd ,fMuksflu VªkbQkWLQsV cuus esas gksrk gSA 

;fn vkWDlhtu dh i;kZIr ek=k miyC/k u gks rks ikb:fod vEy ySfDVd vEy (Lactic acid) esa ifjofrZr gks 

tkrk gS] tks ,df=r gksdj is'kh; FkdkoV (Fatigue) iSnk dj nsrk gSA 

 

3.8  'kjhj dh eq[; isf'k;k¡& 

ekuo 'kjhj dh eq[; isf'k;ksa dk laf{kIr ifjp; bl izdkj ls gS& 
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1- flj dh isf'k;ka(Muscles of the head)& euq"; 'kjhj esa flj dh vf/kdrj  isf'k;ka psgjs 

esa fLFkfr jgrh gSA flj esa diky vkDlihVksÝUVSfyl is'kh (Occipitofrontalos Muscles) dh 

,iksU;wjksfll ls <+dk gksrk gSA ftls xSyh;k ,iksU;wjksfVdk (Gales Aponeurotica) dgk tkrk 

gSA ;g is'kh nks Hkkxksa ,UVhfj;j ,oa iksLVhjh;j nks Hkkxksa esa foHkDr gksrh gSA ;g nksuksa Hkkx 

Øe'k% ÝUVy vfLFk ,oa vkWDlhihVy vfLFk ij fLFkr gksrs gSA 

2- psgjs dh isf'k;k¡ (Muscles of  Face)& psgjs dh isf'k;ka dks muds dk;ksZ ds vuqlkj nks 

Hkkxksa esa foHkDr fd;k gS & 

I.   gko Hkko dh isf'k;k¡ (Muscles of  Facial Expression) 

II.pckus dh isf'k;k¡ (Muscles of  Mastication) 

1-  gko Hkko dh isf'k;k¡ (Muscles of  Facial Expression)& ;s isf'k;k¡ Ropk esa f[kapko 

mRiUu dj fofHkUu izdkj ds gko&Hkko mRiUu djrh gSA ;s isf'k;k¡ fuEu gSA  

d ½ vkDlhfiVksÝUVSfyl is'kh(Occipitofrontalis)&;g yykV ,oa vk¡[kks ds Åijh Hkkx dk 

fuekZ.k djrh gSA  

[k½ vkfcZdqysfjl vkD;wykb is'kh(Orbicularis Ocular)& ;g xksykdkj is'kh vk¡[kksa dks 

[kksyus vkSj cUn djus dk dk;Z djrh gS rFkk vka[kksa dks xksy&xksy ?kwekus ds fy;s bl ij 

NksVh NksVh isf'k;k¡ gksrh gSA 

x½vkfcZdqysfjl vkWfjl is'kh (Orbicularis Ores)& ;g xksykdkj is'kh eqag ds pkjks vksj 

fLFkr gSA  

2- pckus dh isf'k;k¡ (Muscles of  Mastication)& ;s isf'k;ka Hkkstu dks pckrs dks le; 

fupys tcM+s dks Åij o uhps]nk;sa & ck;sa rFkk eqag dks can djrh gSA ftlls Hkkstu vPNh 

rjg fil tkrk gSA ;s isf'k;k¡ fuEu gS& 

d½ VsEiksjsfyl is'kh (Temporalihs Muscles)& ;g is'kh fupys tcM+s dks Åij mBkdj 

eqag dks can djus dk dk;Z djrh gSA 

[k½ VSjhxkbM is'kh (Pterygoid Muscles)& ;g VSjhxkbM izo/kZ ls ysdj es.Mhcwyj rd 

QSyh gksrh gS bl is'kh ls ,d izdkj ls tqxkyh lh gksyh gSA ftlls Hkkstu dks Hkyh &Hkk¡fr 

pck;k tk ldrk gSA  

l½ eSlsVj is'kh (Master Muscles)& ;g is'khs tcM+s ds dks.k ls tkbcxksesfVd vkpZ rd 

QSyh gksrh gSA ;g pckrs le; fupys tcM+ss dks Åij mBkdj Åij fupys tcM+s ls feykrh 

gSA ftlls Hkkstu vPNh rjg fil tkrk gSA 
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3.xnZu dh isf'k;k¡ (Neck Muscles)& xnZu dks vusd isf'k;k¡ yxh gksrh gSA              

 ftuds lgkjs flj nka;s&ck;sa] Åij&uhps] ?kqek;k tk ldrk gSA ;s isf'k;k¡ fuEu gS & 

d½ LVuksZDyhMkseSLVkWbM is'kh (Sternocleidomastoid Muscles)& ;g is'kh xnZu 

ds lkeus fLFkr gksrh gSA tc nksuksa vksj dh is'kh esa ,d lkFk ladksp gksrk gSA  

 rc ;g is'kh xnZu >qdkus dk dk;Z djrh gSA 

[k½ VSihft;l is'kh (Trapezius Muscles)& ;g is'kh o{k ds ihNs os xnZu esa fLFkr 

gksrh gSA ;g is'kh f=dks.kkdkj gksrh gSA bl is'kh ds Åijh Hkkx esa ladqpu ls LdSiqyk 

Åij dh vkSj rFkk fupys Hkkx ds ladqpu ls uhps dh vksj f[kpkao gksrk gSA ijUrq tc 

lEiw.kZ is'kh esa ,d lkFk ladqpu gksrk gS rks ;g LdSiqyk ¼daa/kksa ds ihNs dh vksj [hkprh 

gSA vFkkZr~ es:n.M dh vksj [hkprh gSA 

x½ IySfVTek ek;ksbM~l (Platysma Muscles)& ;g is'kh xnZu dh fupyh lrg ij 

Ropk ds uhps fLFkfr gksrh gSA bl is'kh ds ladqfpr gksus ij eq¡g ds dks.k ds uhps gks 

tkrs gS rFkk xnZu dh Ropk [khap tkrh gSA buds vfrfjDr xnZu esa LVuksZgk;kbM 

(Stern hyoid Muscles) ekbyksgk;kbM (Mylohyoid) LVkbyksgk;bM (Stylohyoid) 

vkfn isf'k;ka gksrh gSA 

4.o{k Hkkx dh isf'k;k¡ (Muscles of Trunk)& o{k Hkkx ds isf'k;ka fuEu gS & 

d½ isDVksjsfyl estj is'kh (Peactoralis MajorMuscles)& ;g is'kh Hkqtk¼ ckag½ dks 

o{k ds lkeus dh vksj [khpus dk dk;Z djrh gSA rFkk dU/ks dk ?kqeko Hkh blh is'kh esa 

gksrk gSA 

[k½ isDVksjsfyl ekbuj is'kh (Pectoralis Minor Muscles)& ;g is'kh isDVksjsfyl 

estj is'kh ds uhps fLFkr gksrh gS rFkk ;g LdSiqyk dks uhps dh vksj [khprh gSA  

x½  lhjsVl ,UVhfj;j is'kh (Serratus Anterior)& ;g is'kh LdSiqyk dks vkxs dh 

vksj rFkk ckgj dh vksj [khpus dk dk;Z djrh gSA  

?k½  Mk;kQzke (Diaphragm) - ;g is'kh o{k LFky o mnj {ks= dks vyx djrh gS ;g 

xqEcn ds vkdkj dh pkSM+h is'kh gSA  

M+½  okº; bUVjdkWLVy isf'k;k¡ (External Intercoastal Muscles)& ;g is'kh 

ilfy;ksa dks vkxs vkSj Åij dh vksj mBkus dk dk;Z djrh gSA blh is'kh ds dkj.k 

QsQM+ksa esa ok;q Hkj ikrh gSA  
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p½  vkUrfjd bUVjdkWLVy isf'k;k¡ (Internal Intercoastals Muscles)& ;g is'kh 

Hkhrj dh vksj fLFkr gksrh gSA ;g is'kh ilfy;ksa dks uhps ,oa vUnj dh vksj [khpus dks 

dk;Z djrh gS bl is'kh ds dkj.k gh 'olu ckgj fudyus esa enn gksrh gSA  

5. ihB dh isf'k;k¡ (Muscles of the Back)& ihB ds Åijh Hkkx o uhpys Hkkx dh 

pkSM+h likV is'kh Øe'k% (Trapezius Muscles) ,oa ysfVLel MkWlkbZ  (Latissimus 

Dassi Muscles)  rFkk jksgEckWbfM;l o (Levator Scapulaet) isf'k;ka izeq[k gSA ftudk 

fuos'ku Åijh Hkqtk dh vfLFk;ksa ls gksrk gSA ihB dh isf'k;ksa esa dqN vfrfof'k"V isf'k;ksa 

ds vUrxZr 'olu esa Hkkx ysus okyh lhjsVl iksLVhfj;j lqihfj;j (Serratus Posterior 

Superior  Muscles) is'kh gS ,oa Liysfu;l is'kh (Splenius  Muscles)  gSA bl is'kh esa 

ladqpyu gksus ls flj dk izlkj.k (Extension) gksrk gSA lSØksLikbuSfyl is'kh dk dk;Z 

ofVZcy dkWye dks izlkfjr djuk gSA bu is'kh dk nwljk uke jsDVl LikbuSfyl  

(Rectus Spinalis)  Hkh gSA 

6. Hkqtk dh isf'k;k¡ & blds vUrxZr ckblsIl cSfd,fyl is'kh  (Biceps Brachii  

Muscles) rFkk lcLdsiqyfjl is'kh (Subscapularis  Muscles)Vsjhl estj is'kh  (Teres 

Major  Muscles)  MsYVkWbM is'kh (Deltoid  Muscles) dksjsdksczSfd,fyl is'kh 

(Coracobrachialis Muscle) vkfn isf'k;ka vkrh gSA 

7. Js.khxr isf'k;k¡(Pelvic  Muscles) & blesa yhosVj ,ukbZ (Levator Ani Muscles) 

dkSfDltkbZ isf'k;ka (Coccygeus  Muscles) XywfV;l eSfDlel (Gluteus Muscles) 

vkfn isf'k;ka vkrh gSA 

8. iSjksa dh isf'k;k¡ & ta?kk ds vkxs dh rjQ lkVksZfjl jsDVlfQeksfjl (Rectus 

Femora's) okLVl ysVªfyl ,oa okLVl fefM,fyl (Vastus Lateralis, Vastus 

Medialis) vkSj ihNs dh rjQ ckblsIl fQeksfjl (Biceps Femoris)lsfeVSfUMuksll  

(Semitendinosus) vkfn ekalisf'k;ka gksrh gSA ?kqVus ds uhps ds fgLls esa xSLVªksDuhfe;l 

(Gastrocnemius) lksfy;l (Solius) vkfn izeq[k gSA 

'kjhj dh lcls cM+h ekalis'kh XywfV;l eSfDlel (Gluteus Maximums)  gSA ;g 

furEc Hkkx esa feyrh gSA lcls yEch ekalis'kh lkVksZfj;l (Sartorius) gSA ;g ta?kk ds 

vxzHkkx esa ikbZ tkrh gSA 'kjhj dh lcls NksVh ekalis'kh LVsihfM;l (Stapedius) gSA ;g 

d.kZ ds vUnj ikbZ tkrh gSA 
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vfLFk ,oa is'kh ra= ij ;ksx dk izHkko 

vfLFk;ksa] vfLFk laf/k;ksa rFkk isf'k;ksa dks fu;fer ;ksx vkluksa }kjk fodflr vkSj yphyh cuk;k 

tkrk gSA vkluksa }kjk isf'k;ksa vkSj laf/k;ksa ds dksey f[kapko ls isf'k;ksa dk ruko nwj gksrk gS vkSj yphykiu 

c<+rk gSA vkluksa }kjk lfU/k;ksa ds f[kapko ls laf/k;ksa esa ik;k tkus okyk inkFkZ lkbuksfo;y (synovial 

fluid) dk lzko gksrk gSA ;g inkFkZ laf/k;ksa esa lzkfor gksdj tksM+ksa dks dkseyrk iznku djrk gSA lkFk gh 

vof'k"V inkFkksZa dks ckgj fudkyrk gSA ifj.kkeLo:i tksM+ksa ¼lfU/k;ksa½ ds chp dk dM+kiu nwj gksrk gS vkSj 

xfB;k (Arthritis) tSls jksx Bhd gksus yxrs gSaA otu ogu djus okys vklu lkekU;r% vfLFk;ksa dh nqcZyrk 

(osteoporosis) dks Bhd djrs gSa vkSj vfLFk;ksa dks etcwrh iznku djrs gSaA 

yEcs le; rd lgh rjg ls fd, x, vkluksa ls dej dk nnZ nwj gksrk gS vkSj 'kjhj dh eqnzk (Posture) 

esa lq/kkj gksrk gSA 

vkluksa ds fu;fer djus ls 'kjhj dh isf'k;ksa dk yphykiu c<+rk gS rFkk 'kjhj vuqdwyrk dks izkIr 

dj jksx eqDr curk gSA vkluksa }kjk eksVkis dks de dj isf'k;ksa esa tek gq, olk (fat) dks de fd;k tk 

ldrk gS rFkk isf'k;ksa dh ekfy'k gksrh gS ftlls og lgh fn'kk esa <y dj 'kjhj dks lqMkSy cukrh gSA 

izk.kk;ke }kjk vkWDlhtu dh vf/kd ek=k 'kjhj ds lHkh dksf'kdkvksa rd igq¡prh gSA pwafd ekuo 'kjhj 

dh ewy bdkbZ dksf'kdk gSA vr% vfLFk;ksa esa izk.kk;ke }kjk i;kZIr vkWDlhtu igq¡pus ls vfLFk;ksa ds vUrxZr gksus 

okys lHkh dk;Z lqpk: :i ls gksus yxrs gSaA vfLFk;ksa esa jDr dk fuekZ.k Hkh lgh ek=k esa gksus yxrk gSA 

dikyHkkfr Qsf'k;y ekalisf'k;ksa dh ekfy'k djrh gS vkSj ilhus ds fy, Ropk ij NksVs&NksVs fNnz 

[kksyrh gSA vklu ds nkSjku LVªSfpax vkSj ladqpu QsQM+ksa vkSj vU; ekalisf'k;ksa dks etcwr cukrs gSaA 'olu 

iz.kkyh ds vaxksa vkSj mlds vkl&ikl dh ekalisf'k;ksa esa LFkku vkSj yksp gksuk pkfg, rkfd os dq'kyrk ls dke 

dj ldsaA fdlh ds QsQM+s vkSj Mk;Ýke fdrus Hkh LoLFk gksa] vxj muds vkl&ikl dk {ks= iryk gS vkSj 

muds ikl LFkkukarfjr djus ds fy, dksbZ txg ugha gS] rks mudk dk;Z lqpk: :i ls ugha gksxkA ;ksx vklu 

'kjhj dh ekalisf'k;ksa dks QSykrs gSa vkSj vf/kd LFkku cukrs gSaA ;ksx vkluksa dk vH;kl Nkrh {ks= dks QSykrk gS 

vkSj 'olu fØ;k esa lq/kkkj ykrk gSA 

dadky dks <dus okyh ekalisf'k;k¡ ekuo 'kjhj esa gksus okyh lHkh 'kkjhfjd xfrfof/k;ksa dks lkeus ykrh 

gSA ,d O;fDr }kjk dh xbZ xfrfof/k vius o'k esa gksrh gS ;s lc blfy, gks ikrk gS fd bu dk;ksa ls tqM+h 

ekalisf'k;k¡ O;fDr dh bPNk ds fu;a=.k esa gksrh gSA bl izdkj bu ekalisf'k;ksa dks ,sfPNd dgk tkrk gSA 

gkykafd vU; ekalisf'k;k¡] ftUgsa O;fDr viuh bPNk ls vuqcaf/kr ugha dj ikrk bls vuSfPNd ekalisf'k;k¡ dgk 

tkrk gSA vuSfPNd ekalisf'k;ksa dk lcls vPNk mnkgj.k isV] vkarksa vkSj ân; ds vax gSaA ;fn ;ksx 

vkluksa dk fu;fer :i ls vH;kl fd;k tk, rks ekalisf'k;k¡ etcwr vkSj vPNh rjg Vksau gks tkrh gSaA vklu 

isV vkSj dej esa olk dks de djrs gSaA 'kjhj ds lHkh vax vkSj dksf'kdk,a lfØ; gks tkrh gSa] bl izdkj 
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chekfj;ksa ds f[kykQ izfrj{kk c<+ tkrh gSA is'kh iz.kkyh esas yxHkx ikap lkS ekalisf'k;k¡ gksrh gSaA ekalisf'k;k¡ u 

dsoy dadky dks doj djrh gS] cfYd ekuo 'kjhj ds xgjs fgLlksa ij Hkh dCtk dj ysrh gSaA dadky dh 

ekalisf'k;k¡ dbZ is'kh Årdksa ls feydj cuh gSA tc ;ksx vklu ds ek/;e ls ,d ekalis'kh dke dj jgh gksrh 

gS] rks ;s Ård fldqM+ tkrs gSa vkSj ifj.kkeLo:i NksVs gks tkrs gSaA bldk ifj.kke ;g gksrk gS fd iwjh 

ekalis'kh fldqM+ tkrh gS vkSj NksVh gks tkrh gSA tc Qkbcj dh cuh ,d ekalis'kh dke ij gksrh gS] rks ;g u 

dsoy NksVh gks tkrh gS cfYd e/; Hkkx esa Hkh eksVh gksrh tkrh gSA e/; esa ekalisf'k;ksa dk ;g eksVk gksuk 

lcls vPNk eglwl fd;k tk ldrk gS vkSj ckblsIl ds ekeys esa ns[kk Hkh tk ldrk gSA ;ksx vklu flQZ 

,d y;c) ladqpu vkSj c<+ko dks izHkkfor djds 'kjhj dh ekalisf'k;ksa dks etcwr djrs gSaA 

js ,V vy ¼2001½ ds fu"d"kZ ds vuq:i ;ksx izf'k{k.k ekalisf'k;ksa dh lgu'khyrk dks c<+krk gS] Fkdku 

dh 'kq:vkr dks jksdrk gSA 

Di Benedetto et at (2005) us crk;k fd 8 lIrkg ds vk;axj gB ;ksx vH;kl us LoLFk cqtqxksZa ds 

iwoZdky Jksf.k ds >qdko dks de fd;kA ;ksx vklu dk ekuo 'kjhj ij ldkjkRed izHkko iM+rk gSA HkkoukRed 

izHkko ds dkj.k ekalisf'k;ksa dh Vksu izHkkfor gksrh gS tks 'kjhj ds dk;ksZa dks izHkkfor dj ldrh gSA bl rjg 

dh fLFkfr ls cpus ds fy, ;ksx vkluksa dks fujUrj fd;k tk, rkfd raf=dk vkSj is'kh iz.kkfy;ksa ds chp 

,d leUo; c<+k;k tk lds] ekalisf'k;ksa dh Vksu dks Hkh Bhd fd;k tkrk gS vkSj bl izdkj Hkkouk,a Hkh larqfyr 

gksrh gSaA blds vykok] vxj ekalisf'k;ksa dks viuh lhekvksa ls ijs tcjnLrh [khapk tkrk gS vkSj bl rjg ds 

f[kapko dks cuk, j[kk tkrk gS] rks ekalis'kh cy ds lkFk vuqca/k djus dh dksf'k'k djrh gS vkSj viuk izfrjks/k 

fn[kkrh gSA 

;g jLlkdlh ekalisf'k;ksa esa daidaih dks tUe nsrh gSA blls ekalisf'k;ksa ds dke esa o`f) gksrh gS] 'okl vkSj 

ifjlapj.k Hkh c<+rk gSA blfy, ;ksx vkluksa dks dHkh Hkh >Vds ls ugha djuk pkfg,A 

tc ekalisf'k;ksa dks vkjke fn;k tkrk gS] rks ekalisf'k;ksa dh Vksu de gks tkrh gS vkSj bl le; 

fpark vkSj ruko dh dksbZ xaqtkb'k ugha gksrh gSA mfM~M;ku vkSj ukSyh ds nkSjku Mk;Ýke vkSj jsDVl 

,.Mksfeul ekalisf'k;ksa esa ladqpu gksrk gS vkSj blfy, isV esa ldkjkRed ;k udkjkRed ncko cukrk gSA 

vfLFk;ksa ,oa vfLFk laf/k ds fy, vklu & 

iùklu] pØklu] lw{e O;k;ke] ikn gLRkklu] ektZjh vklu] lsrq cU/kklu] eRL;sUnzklu] ikngLrklu] 

ukSdklu] foijhrdj.kh] ;ksx eqnzk] lokZaxklu] otzklu] edZVklu] lw;Z ueLdkj] f=dks.kklu] /kuqjklu] 

gykluA 

izk.kk;ke & ukM+h 'kks/ku izk.kk;ke] HkfL=dk izk.kk;ke 

'kks/kufØ;k & ukSyh] dikyHkkfr 
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isf'k;ksa ds fy, vklu & 

rkM+klu] fr;ZdrkM+klu] dfVpØklu] ioueqDrklu] edjklu] LofLrdklu] ohjklu] f=dks.kklu] ò{kklu] 

Hkaqtxklu] lw;Z ueLdkjA 

izk.kk;ke & ukM+h 'kks/ku] Hkzkejh izk.kk;keA 

'kks/kufØ;k & dikyHkkfr 

vH;kl iz'u 

oLrqfu"B iz'uksa ds mÙkj nhft, & 

1- ekuo 'kjhj esa yxHkx fdruh dadkyh; isf'k;k¡ gksrh gSa \ 

¼v½ 600 ¼c½ 500 ¼l½ 700 ¼n½ 800 

2- fuEu esa ls dkSu&lk dadkyh; is'kh dk izdkj gS \ 

¼v½ LVªsi is'kh ¼c½ ¶;wthQkWeZ is'kh 

¼l½ ihusV is'kh ,oa xksykdkj is'kh ¼n½ mijksDr lHkh 

3- isf'k;ksa esa fuEu esa ls dkSu&lh xfr gksrh gS \ 

¼v½ vkdqapu ,oa izlkj.k ¼c½ viorZu ,oa vfHkorZu 

¼l½ ?kw.kZu rFkk i;kZorZu ¼n½ mijksDr lHkh 

4- fuEu esa ls dkSu&lh LdU/k dks ?kqekus okyh is'kh gS \ 

¼v½ isDVksjsfyl esatj ,oa ekbuj ¼c½ ysfVflel MkWlhZ 

¼l½ lhjsVl ,UVhfj;j ¼n½ mijksDr lHkh 

5- is'kh ladqpu ds fy, vko';d ÅtkZ dgk¡ ls izkIr gksrh gS\ 

¼v½ ,fMuksflu VªkbZQkWLQsV ¼c½ VªkbZukbVªks VkWfYou 

¼l½ ,fMuksflu MkbZQkWLQsV ¼n½ buesa ls dksbZ ugha 

  3.9 lkjka'k 

mijksDr bdkbZ esa vkius v/;;u fd;k fd ekuo 'kjhj dk vf/kdka'k Hkkx ekalisf'k;ksa ls cuk gksrk gSA ;s 

ekalisf'k;ka gekjh gfM~M;ksa dks <ddj 'kjhj dks ,d lqUnj dk;k iznku djrh gSaA isf'k;ksa ds dkj.k gh gekjh 

'kjhj esa xfr gksrh gSA ge vius 'kjhj ds vaxksa dks fgyk Mqyk ldrs gSaA gekjs 'kjhj esa dqy 639 isf'k;ka gSa] ftuds 

uke mudh vkd̀fr] uki] mRifRr] xfr vkfn ds vk/kkj ij j[kk x;k gSA isf'k;ksa dk mn~xe vkSj fuos'ku muds 
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ladqpu vkSj xfr'khy gksus ij fuHkZj djrk gSA is'kh dk tks fljk ladqpu gksus ij fLFkj voLFkk esa gksrk gS 

mn~xe rFkk is'kh dks tks fljk xfr'khy gksrk gS fuos'ku dgykrk gSA isf'k;ksa dh lajpuk mldh 'kfDr] 

xfr'khyrk] fLFkjrk] yphysiu ds dkj.k vyx&vyx gksrh gSA isf'k;ka eq[;r% rhu izdkj dh gksrh gSa] 

,fPNd] vuSfPNd rFkk ân; is'khA ,sfPNd isf'k;ka euq"; dh bPNkuqlkj dk;Z djrh gS] vuSfPNd isf'k;ka 

euq"; dh bPNk ls dk;Z ugha djrh gSaA ;s isf'k;ka [kks[kys varjkaxksa tSls] vkgkjuky] ew=k'k;] fiÙkk'k;] 

'okl uyh vkfn vaxksa esa ik;h tkrh gSaA ân is'kh ân; dh fHkfRr;ksa ij ik;h tkrh gS ;s is'kh jsf[kr rFkk 

vjsf[kr nksuksa ds xq.kksa okyh gksrh gSaA isf'k;ksa esa xfr ,oa dk;Z muds vdqapu vkSj izlkj.k ds dkj.k gksrh 

gSaA efLr"d dh laosnh raf=dk;sa is'kh; laosnuk;sa iSnk djrh gSa] ftlls is'kh esa ladqpu vkSj f'kfFkyu dh 

tkx:drk iSnk gks tkrh gSA isf'k;kas esa jDr okfgdk;sa rFkk raf=dk;as gksrh gSa tks jDr }kjk vkWDlhtu vkSj 

iks"kd rRoksa dks igqapkrh gSa vkSj dkcZuMkbvkWDlkbM vkSj vU; vof'k"V inkFkksZs dks fudkyrh gSaA 

   3.10  'kCnkoyh  

d.Mjk - ek'kisf'k;ksa dks vfLFk ls tksM+us okyh jpuk;sas  

ca/kkuh - Luk;q  

Luk;q - nks vfLFk;ks dks tM+us okys çrkuor lw=jpuk;sas 

fuos'ku - xfr'khy fgLlk  

,sfPNd is'kh - ftl is'kh dks bPNkuqlkj  xfr nh tk lds  

vuSfPNd is'kh - ftl is'kh dks bPNk vuqlkj is'kh ugha nh tk lds  

vkdqapu - ladksp  

çlkj.k - QSyko 

  3.11 vH;kl iz'uksa ds mÙkj 

1- ¼v½ 600 

2- ¼n½ mi;qZDr lHkh    

3- ¼n½ mi;qZDr lHkh 

4- ¼n½ mi;qZDr lHkh 

5- ¼v½ ,fMuksflu VªkbZQkWLQsV 

3.12 lUnHkZ xzUFk lwph 

1- jLrksxh] MkW- ohjckyk ¼2016½] tSo jlk;u rFkk dk;Zdh] dsnkjukFk jkeukFk 
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2- xqIrk] izks0 vuUr izdk'k ¼2008½] ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjk 

3- nhf{kr jkts'k ¼2002½] 'kjhj jpuk fØ;k foKku] Hkk"kk Hkou] eFkqjk 

4- 'kekZ] MkW- rkjkpUnz ¼1999½] vk;qosZfnd 'kjhj jpuk foKku] ukMk iqLrd Hk.Mkj] jsyos jksM] jksgrd 

5- lDlsuk] vks0 ih0 ¼2009½] ,ukVkWeh ,.M fQft;ksykWth] Hkk"kk Hkou] eFkqjk 

3.13  fucU/kkRed iz'u 

iz'u 1- 'kjhj dh eq[; isf'k;ksa dk o.kZu dhft,A 

iz'u 2- isf'k;ksa ds izeq[k izdkjksa dk foospu djrs gq, isf'k;ksa ds dk;Z ,oa xfr dk o.kZu dhft,A 
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bdkbZ 4 ikpu ra= & lajpuk o dk;Z 

bdkbZ dh :ijs[kk 

4.1     izLrkouk 

4.2     mn~ns'; 

4.3    ikpu ra= dh lajpuk 

4.3.1  vkgkj uky 

4.3.2  lEc) ikpu¡ xzfUFk;k   

4.4  Hkkstu ikpu dh fØ;k fof/k 

4.5 Hkj.k&iks"k.k  

4.6 lkjka'k 

4.7 'kCnkoyh 

4.8 vH;kl iz'uksa ds mÙkj  

4.9 lUnHkZ xzUFk lwph 

4.10 fuca/kkRed iz'u 
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4.1 izLrkouk 

fiNys v/;k;ksa esa Li"V dj fn;k x;k gS fd ekuo 'kjhj vusd lw{e dksf'kdkvksa (cells) dk cuk gksrk gS 

tks fd bldh lajpukRed rFkk fØ;kRed bdkb;k¡ (structural and functional units) gksrh gSaA ekuo 'kjhj 

dks thfor n'kk esa cuk, j[kus ds fy, 'kjhj dh izR;sd dksf'kdk esa tho inkFkZ ds ?kVd v.kq vFkkZr tSov.kq 

(biomolecules) fujUrj VwVrs vkSj curs jgrs gSaA bls dksf'kdkvksa dk mikip; (Metabolism) dgrs gSaA blesa 

fujUrj [kius okys inkFkksZa dks ^dPps eky* (raw materials) ds :i esa ekuo vius ckgjh okrkoj.k ls xzg.k 

djrk jgrk gSA ;g dPpk eky (raw materials) ftls ekuo 'kjhj vkgkj ds :i esa xzg.k djrk gS og ml :i 

esa 'kjhj ds fy, mi;kxs h ugha gkrs  k gS vfirq bls 'kjhj ds vuqdyw cukus ds fy, bleas dqN ifjorZu djus iMr+  s gSA 

os lHkh HkkSfrd ,oa jklk;fud ifjorZu ¼fØ;k,a½ ftuds QyLo:i vkgkj 'kjhj }kjk xzg.k djus ;ksX; 

cuk;k tkrk gS] ikpu (Digestion) dgykrk gSA tks&tks vax bu fØ;kvksa esa Hkkx ysrs gSa] ikpu vax 

(Digestive organ) rFkk ftl laLFkku ds vUrxZr ;s lHkh fØ;k,a dh tkrh gSa] ikpu ra= (Digestive system) 

dgykrk gSA ikpu ra= dkcksZgkbMªsV dks Xywdkst esa] olk dks olh; vEy esa rFkk izksVhu dks vehuksa vEy esa 

ifjofrZr djds bUgsaa 'kjhj ds vo'kks"k.k ;ksX; cukrk gSA izLrqr bdkbZ esa euq"; ds ikpu ra= dh lajpuk ,oa 

dk;Z dk o.kZu fd;k x;k gSA 

4.2  mn~ns'; 

izLrqr bdkbZ ds v/;;u ds ckn f'k{kkFkhZ & 

 ikpu ra= dk laf{kIr ifjp; ns ldsaxsA 

 fofHkUu ikpu vaxksa dk lfp= o.kZu dj ldsaxsA 

 Hkkstu ds ikpu dh izfØ;k dks le>k ldsaxsA 

 ikpd jlksa dh fØ;kfof/k dks le>k ldsaxsA 

4.3        ikpu ra= dh lajpuk 

v/;;u dh n`f"V ls ikpu ra= dks nks eq[; Hkkxksa esa foHkkftr fd;k tkrk gS& 

¼v½ vkgkj uky (Alimentary Canal) 

¼c½ lEc) ikpu xzfUFk;k¡ (Associated Digestive glands) 

¼v½ vkgkj uky (Alimentary Canal) - 
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4.3.1    vkgkj uky 

eq[;}kj (mouth) ls ysdj xqgk (anus) rd dk jkLrk vkgkj uky dgykrk gSA bldh dqy yEckbZ 

yxHkx 8 ls 10 ehVj gksrh gS] ;g [kks[kyh vkSj vR;f/kd dq.Mfyr (coiled) vkgkjuky gksrh gSA ;g dbZ 

xzfUFk;ksa ,oa vaxksa ls feydj cuh gksrh gS blfy, bls tBjkU=h; ekxZ (gastrointestinal tract-GI tract) Hkh 

dgrs gSaA ;g fuEufyf[kr izeq[k Hkkxksa esa foHksfnr gksrh gS & 

1- eq[k&xqgk (Buccal Cavity) 

2- xzkluyh (Oesophagus) 

3- vkek'k; (stomach) 

4- vk¡r (Intestine) 

1- eq[k&xqgk (Buccal Cavity)- 

ekuo eq[k eq[;r% nks Hkkxksa esa foHkkftr gksrk gS& eq[k dk vxz Hkkx (vestibule) rFkk eq[k xqgk 

(Buccal cavity or Oral cavity)A eq[k dk vxzHkkx gksaBks (Lips)] nk¡rks (Teeth) rFkk xkyksa (Cheeks) ls f?kjk 
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gksrk gSA eq[kxqgk vkgkjuky dk izkjfEHkd Hkkx gS] tks nksuksa tcM+ksa ds e/; fLFkr ,d fNnzuqek lajpuk gSA eq[k esa 

Hkkstu dks pckus ds lkFk gh ikpu dh fØ;k pkyw gks tkrh gSA eq[k xqgk ds Åijh Hkkx esa rkyq gksrk gS rFkk uhps 

okys Hkkx esa thHk gksrh gSA Lrfu;ksa esa thHk lcls T;knk fodflr gksrh gSA 

thHk (Tongue) 

;g Hkkstu dks ykj esa feykus rFkk nkarksa ds chp ykus eas enn djrh gSA eq[kxqgk dh fupyh lrg ij 

,d yEch ,oa ek¡ly lajpuk gksrh gS] ftls thHk (Tongue) dgrs gSaA bldk vxzHkkx iw.kZ :i ls LorU= gksrk 

gSA tHkh dh Åijh lrg [kqjnjh gksrh gS] bu [kqjnjh lrg dks Lokn dfydk,¡ (Taste Buds) dgrs gSA thHk ds 

}kjk ykj dk lzok.k gksrk gSA bldk dk;Z Hkkstu dks Lokn cksyuk ,oa Hkkstu dk eaFku djuk gksrk gSA thHk esa nks 

izdkj dh xzfUFk gksrh gSaA lhjeh xzfUFk (Serous Gland) vkSj 'ysf"ed xzfUFk (Mucous gland) gksrh gSA Lokn 

dfydkvksa esa Lokn xzkgd dksf'kdk,¡ (Taste Receptor cells) fLFkr gksrh gSa tks O;fDr dks Hkkstu ds fofo/k 

Loknksa dk vuqHko djokrh gSaA 

thHk ls lcls fiNys Hkkx ij dM+os Lokn dk] e/; ds fdukjs ds Hkkx ij [kV~Vs Lokn dk vkxs ds fdukjksa 

ij uedhu Lokn dk rFkk lcls vkxs ds Hkkx ij ehBs Lokn dk vuqHko gksrk gSA 

nk¡r (Teeth) 

ckY;koLFkk esa nkarksa dh la[;k 20 rFkk cM+s gksdj ;g la[;k 32 gks tkrh gSA gekjs eaqg dk fupys nkar 

okyk tcM+k gh b/kj&m/kj xfr dj ldrk gSA nk¡r ds Åij gekjs 'kjhj dk lcls dBksj inkFkZ ,ukesy dk 

ysi p<+k gksrk gSA euq"; ds izR;sd tcM+s esa 16 nk¡r gksrs gSaA tks 8&8 dh nks iafDr;ksa esa leku :i ls yxs 

jgrs gSaA LFkk;h nk¡r 4 izdkj ds gksrs gSa& d`Urd] jnud] vxzpo.kZd rFkk po.kZdA 

(i) d̀Urd (Incisors) pkj d̀Urd nk¡r Åijh tcM+s esa rFkk pkj d̀Urd nk¡r fupys tcM+s esa lkeus dh vksj 

fLFkr gksrs gSaA budk vkdkj Nsuh ds leku piVk ,oa /kkjnkj gksrk gS blfy, ;s nk¡r Hkkstu dks dkVus dk dk;Z 

djrs gSaA 

(ii) jnud (canine) Åijh rFkk fupys tcM+s esa nks&nks nk¡r ik, tkrs gSaA budk vkdkj uqdhyk gksrk gS] 

vkSj ;g Hkkstu dks phjus&QkM+us dk dk;Z djrs gSaA 

(iii) vxzpo.kZd (Premalars) izR;sd tcM+s ds vk/ks Hkkx esa 2 vxzpo.kZd ik, tkrs gSaA ;s vkdkj esa pkSM+s 

gksrs gSa] tks Hkkstu dks dkVus o rksM+us dk dk;Z djrs gSaA 
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(iv) po.kZd (Molars) budh la[;k Åijh rFkk fupys tcM+s esa pkj&pkj gksrh gSA ;s vkdkj esa vis{kkd̀r 

vf/kd pkSM+s gksus ds dkj.k Hkkstu dks rksM+us] ihlus o pckus dk dk;Z djrs gSaA izR;sd tcM+s ds vfUre po.kZd 

dks cqf) nk¡r (Wisdom teeth) dgrs gSaA 

xzluh ;k xyruh xqgk (PHARYNX OR THROAT CAVITY) 

dBksj rkyq ds fodkl ds dkj.k yEcs 'okl ekxZ&cu tkus ls gekjs vUr% uklk}kj vFkkZr dks,uh 

(internal nares or choanae) dkQh ihNs] xzluh esa [kqyrs gSaA vr% xzluh esa eq[kxqfgdk ,oa uklkekxZ feyrs 

gSA bl izdkj xzluks Hkkstu ,oa ok;q ds fy, lgekxZ (common passage) dk dke djrh gS] vFkkZr ;g 

ikpu ,oa 'olu] nksuksa rU=ksa dk vax gksrh gSA blds vfrfjDr ;g cksyus esa /ofUk dh xw¡t (resonance) 

mRiUu djrh gS vkSj blesa 'kjhj ds lqj{kk rU= ls lEcfU/kr ,d tksM+h v.Mkdkj xyrqf.Mdk,¡ (tonsils) 

fLFkr gksrh gSaA ;g yxHkx 13 lseh yEch dhi ds vkdkj dh gksrh gSA ekaly vf/kftºok (uvula) blds 

vxys pkSM+s Hkkx dks Åijh uklkxzluh (nasopharynx) rFkk fupys eq[kxzluh (oropharynx) uked d{kksa esa 
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ck¡Vrh gSaA uklkxzluh esa vUr% uklk}kj [kqyrs gSa bldh ik'o nhokjksa ij] ,d&,d njkjuqek fNnzksa }kjk 

e/; d.kksZ ls vkus okyh nks d.B&d.kZ ufy;k¡ (Eustachian tubes) Hkh blesa [kqyrh gSaA  

eq[kxzluh NksVh vkSj xy}kj (fauces) }kjk eq[kxqfgdk ls tqM+h gksrh gSA xzluh ds fiNys o fupys l¡djs 

Hkkx dks d.Bxzluh (laryngopharynx) dgrs gSa blesa lcls ihNs Åij dh vksj xzkluyh dk }kj gksrk gS 

ftls gyd ;k fuxy}kj (gullet) dgrs gSaA blds Bhd uhps] vkxs dh vksj 'okluky (trachea) ds Nksj ij 

fLFkr d.B (larynx) dk d.B}kjk ;k XykWfVl (glottis) gksrk gSA eq[kxzluh ds ry ij ftºok dk xzluh; 

Hkkx gksrk gSA d.B}kj ij 'ysf"edk ls <dk ,oa yphyh mikfLFk dk cuk] iÙkhuqek] py <Ddu&lk 

daBPNn (epiglottis) gksrk gSA fuxy}kj lkekU;r% cUn jgrk gSA dsoy Hkkstu fuxyrs le; ;g [kqyrk 

gSA bl le; dksey rkyq vkSj vf/kftã Åij dh vksj mBdj uklkxzluh dks <d ysrs gSaA lkFk gh 

Loj&;U= dqN vkxs vkSj Åij dh vksj mB tkrk gSA ftlls daBPNn ihNs vkSj uhps dh vksj >qddj 

d.B}kj dks <+d ysrk gSA vr% Hkkstu mid.B ij ls fQlyrk gqvk xzkluyh esa pyk tkrk gSA dHkh&dHkh 

Hkkstu fuxyus esa xM+cM+h ls Hkkstu ds d.k 'okluky esa pys tkrs gSaA blh dks QUnk yxuk dgrs gSaA 

lkekU; n'kk esa dksey rkyq] vf/kftºok ,oa Loj&;U= uhps >qds jgrs gSa vkSj d.B}kj daBPNn ls gVk 

jgrk gSA vr% ckgjh gok LorU=rkiwoZd cká uklkfNnzksa esa gksdj 'oklekxksZ] xzluh d.B ,oa ok;quky esa] 

'okl&fØ;k ds vUrxZr vkrh&tkrh jgrh gSA 

1- xzkluyh (Oesophagus) 

eq[k ls vkek'k; rd 22 ls 25 lsVhehVj yEch ,oa 28 ls 30 feyhehVj eksVh lajpuk ik;h tkrh gSA 

xzkluyh yphyh ek¡l isf'k;ksa dh cuh gksrh gSA xzkluyh ykj ;qDr Hkkstu dks fuxy}kj (Gullet) ls izkIr 

djrh gSA bldh nhokjsa ladqpu'khy o is'kh; gksrh gSa buesa Lrfjr LDoSel ,ihfFkfy;e (squamous 

epithelium) ik;h tkrh gS tks Hkkstu ds xzkluyh eas igq¡prs gh QSyus o fldqM+us yxrh gS bls Øekadqapu 

(peristalsis) dgrs gSaA bl izfØ;k ds dkj.k gh Hkkstu xzkluyh ls vek'k; esa igq¡prk gSA xzkluyh o vek'k; ds 

chp ,d okWYo fLQaDVj (sphincter) ik;k tkrk gS] tks Hkkstu dks iqu% xzkluyh esa okil tkus ls jksdrh gSA 

bldh nhokj ij dksbZ ikpu xzfUFk ugha gksrh gS fdUrq ;gka NksVh&NksVh 'ys"e xzfUFk;k¡ gksrh gSa tks Hkkstu dks 

fpifpik cukrh gSaA 

1- vkek'k; (Stomach) 

vkek'k; yxHkx 25 lseh yEck vkSj vkgkjuky dk lcls pkSM+k] g¡fl;k dh vkd`fr dk (sickle- 

shaped) FkSyhuqek lajpuk gksrh gSA xzkluyh vkek'k; esa blds e/; Hkkx ls dqN ckbZa vksj gVdj [kqyrh gSA 

vkek'k; dk vxzHkkx dkfMZ,d (cardiac) rFkk fiNyk Hkkx ikbyksfjd (Pyloric) dgykrk gSA dkfMZ,d fLQUdVj  

Hkkstu dks vkek'k; ls xzkluyh esa ugha tkus nsrk rFkk ikbyksfjd fLQUdVj Hkkstu dks vkar ls vkek'k; esa 

ugha vkus nsrk gSA dkfMZ,d rFkk ikbyksfjd ds e/; dk Hkkx Q.Ml (Fundus) dgykrk gSA 
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vkek'k; dh Hkhrjh nhokj LrEHkkdkj ,fiFkhfy;e (columnar Epithelium) 

dksf'kdkvksa ls fufeZr gksrh gSA dksf'kdkvksa dk ;g Lrj txg&txg vanj dh vksj /k¡lk 

jgrk gSA bu /k¡ls Hkkxksa dh dksf'kdk,¡ tBj xzafFk (Gastric gland) dk fuekZ.k djrh 

gSaA vkek'k; eas rhu izdkj dh tBj xzfUFk;k¡ gksrh gSa tks vkek'k; esa viuh fLFkfr ,oa lzko 

ds vk/kkj ij fHkUu&fHkUu gksrh gSA izR;sd tBj xzfUFk esa lzkoh inkFkZ dh izd`fr ds 

vuqlkj pkj izdkj dh dksf'kdk,¡ gksrh gSA 

1- 'ysf"de xzhok dksf'kdk,¡ (Mucous Neck Cells) : vkek'k; dh xqgk ij vkPNkfnr 

,fiFkhfy;eh dksf'kdkvksa dh Hkk¡fr] tBj xrksa dh dksf'kdk,¡ rFkk tBj xzfUFk;ksa dh xzhok 

dksf'kdk,¡ lHkh 'ys"e dk lzko.k djrh gssaA 

 

2- iSjk,Vy ¼vkWfDtfUVd½ dksf'kdk,¡ (Parietal or Oxyntic Cells) : ;s lcls cM+h 

xzfUFky dksf'kdk,¡ gksrh gS tks gkbMªksDyksfjd vEy (HCL)rFkk ,d rkfRod dkjd 

(intrinsic factor)dk lzko.k djrh gSA 
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3- iz/kku ¼tkbeksthfud½ dksf'kdk,¡ (Chief or Zymogenic Cells) : ;s tBj jl esa 

mifLFkr izeq[k ikpd ,Utkbe isfIlu (pepsin) ds iwoZ,Utkbe vFkkZr izks,Utkbe 

(proenzyme) dk lzko.k djrh gSa ftls isfIlukstu (pepsinogen) dgrs gSaA blds 

vfrfjDr buds lzko esa tBj ykbist (gastric lipase) uked ikpd ,Utkbe dh Hkh 

lw{e ek=k gksrh gSA 

 

4- ,UVhjks,.MksØkbu dksf'kdk,¡ (Enteroendocrine Cells) : ;s tBj xzfUFk;ksa ds xgjkbZ 

esa fLFkr] Nksjks ij gksrh gSa vkSj xSfLVªu (gastrin) uked gkeksZu dk lzko.k djrh gSA 

,UVhjks,.MksØkbu dksf'kdkvksa dk lzko vkek'k;e dh nhokj ds Ård nzO; lzkfor gksdj lh/ks 

#f/kj esa pyk tkrk gS] ijUrq vU; lHkh dksf'kdkvksa }kjk lzkfor inkFkZ tBj xrksZ esa eqDr gksrs gS vkSj 

bUgha dk feJ.k tBj jl (gastrin juice) gksrk gSA  

vk¡r (Intestine) 

vkgkjuky dk vkek'k; ls xqnk rd QSyk Hkkx vk¡r (Intestine) dgykrk gSA gekjh vk¡r yxHkx 8 

ehVj yEch vkSj nks izeq[k Hkkxksa esa foHksfnr ufydk gksrh gS& NksVh vk¡r ;k {kqnzkU= rFkk cM+h vk¡rA 

NksVh vk¡r (Small Intestine) 

NksVh vk¡r mnjxqgk ds vf/kdka'k Hkkx dks ?ksjs] yxHkx 6-5 ehVj yEch vkSj yxHkx 3-5 lseh eksVh] 

vR;f/kd dq.Mfyr ufydk gksrh gSA blesa Åij ls uhps dh vksj rhu Hkkx gksrs gSa& xzg.kh] e/;kU= ,oa 'ks"kkU=A 

xzg.kh (duodenum) NksVh vk¡r dk] yxHkx 30 lseh yEck] rFkk dqN eksVk vkSj dq.Mfyr] izkjfEHkd Hkkx gksrk 

gS] tks ikbyksjl ls izkjEHk gksdj 'C' dh vkd`fr cukrk gqvk ckbZ vksj dks eqM+k jgrk gSA bldh Hkqtkvksa ds chp 

esa] vka=;kstuh vFkkZr ehls.Vªh }kjk tqM+k] xqykch vXU;k'k; (pancreas) gksrk gSA uhps dh vksj vius nwjLFk Nksj 

ij xzg.kh e/;kU= esa [kqy tkrh gSA xzg.kh esa ,d mHk;fu"B ufydk fudyrh gS ftlds ek/;e ls vXU;k'k; jl 

vkSj fiÙk jl fudyrk gSA NksVh vk¡r dk 'ks"k Hkkx vR;f/kd dq.Mfyr gksrk gS ;g yxHkx 2-6 ehVj yEch 

e/;kU= (jejunum) vkSj vis{kkd`r dqN de eksVh vkSj 3-6 ehVj yEch 'ks"kkU= (ileum) eas caVk gksrk gSA 

             vkek'k; o NksVh vk¡r ds chp esa ikbyksfjd okYo (pyloric valve) uked ,d is'kh; 

dikV tSlh lajpuk ik;h tkrh gSA tks Hkkstu dks vkek'k; ls NksVh vk¡r dh vksj vkus rks nsrh gS ijUrq mls okil 

vkek'k; esa ugha tkus nsrh gSA Hkkstu dk iw.kZ ikpu rFkk inkFkksZ dk vo'kks"k.k NksVh vkar esa gksrk gSA NksVh vkar ls 

vkU=h; jl (Intestinal juice) dk lzko gksrk gSA ;g NksVh vkar dh ywuj xzfUFk;ksa ls lzkfor gksrk gSA izfrfnu 

yxHkx 2 yhVj vkU=h; jl dk fuekZ.k gksrk gS bldk pH 7-5 ls 8-5 gksrk gSSA vkU=h; jl esa ,Utkbe vkSj 

ykblkstkbe nksuksa gksrs gSaA 
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 NksVh vk¡r dh Årdh; lajpuk (Histological Structure of Small Intestine) %  

NksVh vk¡r dh nhokj vis{kkd`r dkQh iryh gksrh gSA bl ij Hkh yL; Lrj (serosa) dk vkoj.k gksrk gS 

ftlesa ckgj isfjVksfu;y ehlksFkhfy;e rFkk blds uhps vUrjkyh la;ksth Ård dk Lrj gksrk gSA cká 

is'kh; Lrjksa esa vjsf[kr is'kh rUrq gh gksrs gSaA buesa Hkhrjh orqZy is'kh Lrj vf/kd fodflr gksrk gSA 

'ysf"ed is'kh Lrj cgqr de fodflr gksrk gSA 'ysf"edk rFkk v/k%'ysf"edk ds vusd òÙkkdkj (circular) 

Hkat (folds) xqgk esa mHkjs gksrs gSaA bUgsa vxzLi'khZ dikfVdk,¡ (valvulae conniventae or plicae circulars or 

folds of Kerckring) dgrs gSa A blds vfrfjDr iwjh Hkhrjh lrg ij 'ysf"edk ds vla[; ¼40 ls 50 yk[k½ 

NksVs&NksVs vaxqyhuqek mHkkj gksrs gSa ftUgsa jlkadqj (villi) dgrs gSaA 'ysf"edk ds izfr oxZ feyhehVj {ks= esa 

vuqekur% 20 ls 40 jlkadqj gksrs gSaA buds dkj.k NksVh vk¡r dh Hkhrjh lrg e[keyh&lh fn[kkbZ nsrh gSA 

;s xzg.kh ,oa e/;kU= esa vis{kkd`r cM+s vkSj vf/kd gksrs gSaA izR;sd jlkadqj esa] 'ysf"ed dyk ls f?kjk vk/kkj 

iVy dk Ård Hkjk gksrk gS ftlesa vk{khjokfguh ;k ySfDV;y (lacteal) uke dh izk;% ,d gh eksVh 

yfldkokfguh (lymph vessel)] #f/kj dsf'kdkvksa dk tky vkSj dqN vjsf[kr is'kh rUrq gksrs gSaA vkU=h; 

'ysf"ed dyk LrEHkh dksf'kdkvksa dh bdgjh ,fiFkhfy;e gksrh gSA bldh dksf'kdk,¡ eq[;r% vo'kks"kh gksrh 

gSaA vr% budh LorU= lrg Hkh lw{ejlkadqjksa (microvilli) ls ;qDr] czq'k&ln`'k (brush border) gksrh gSaA 

vxzLi'khZ dikfVdk,¡] jlkadqj rFkk lw{ejlkadqj feydj NksVh vk¡r ds vo'kks"k.k ry dks yxHkx 600 xquk 

c<+k nsrs gSaA vuqekur% iwjs vo'kks"k.k ry dk {ks=Qy ,u Vsful ds eSnku ds cjkcj gksrk gSA 

jlkadqjksa ds chp&chp esa 'ysf"ed dyk ds Hkat (folds) vk/kkj iVy (lamina propria) esa Hkhrj /kaldj 

ukyor~ vkU=h; xzfUFk;k¡ (intestinal glands)cukrs gSa ftUgsa yhojdqgu dh njkjsa (ceypts of Lieberkuhn) 

dgrs gSa bu xzfUFk;ksa ds cUn Nksjksaij dh ,fiFkhfy;eh dksf'kdk,¡ thouHkj lelw=.k vFkkZr ekbVksfll }kjk 

foHkkftr gksrh  jgrh gSaA bUgsa oa'k dksf'kdk,¡ (stem cells) dgrs gSaA buds foHkktu ds QyLo:i cuh ubZ 

dksf'kdk,¡ vU; izdkj dh dksf'kdkvksa esa foHksfnr gksrh jgrh gSa tks jlkadqjksa ds f'k[kj ij igq¡pdj 

,fiFkhfy;e ls i`Fkd~ gks&gksdj lekIr gksrh jgrh gSaA ;s dksf'kdk,¡ fuEufyf[kr pkj izdkj dhd gksrh gSaA 

1- iSusFk dh dksf'kdk,¡ (Cells of Paneth) % ;s xzfUFk;ksa ds Hkhrjh f'k[kj Hkkx esa oa'k dksf'kdkvksa ds 

fudV gksrh gSaA ;s ykblkstkbe (lysozyme) uked ,Utkbe dk lzko.k djrh gSa tks thok.kqvksa 

(bacteria) dks u"V djrk gSA buesa thok.kq Hk{k.k (phagocytosis) dh Hkh {kerk gksrh gSA  

2-  ,UVhjks,.MksØbu dksf'kdk,¡   (Enteroendocrine Cells) : ;s xzfUFk;ksa dh vU; dksf'kdkvksa ds 

chp&chp esa dgha&dgha gksrh gSa vkSj mu gkWjeksUl dk lzko.k djrh gSa tks vkU=h; nhokj ds 

Øekdaqpu vFkkZr rjaxxfr;ksa rFkk ,fiFkhfy;eh dksf'kdkvksa dh lzko.k fØ;k dk fu;U=.k++ djrs gSaA 

3- p’kd dksf'kdk,¡ (Goblet Cells) :;s Hkh xzfUFk;ksa rFkk jlkadqjksa dh ,fiFkhfy;eh dksf'kdkvksa ds 
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chp&chp esa gksrh gSa vkSj 'ys"e (mucus) dk lzko.k djrh gSa vkSj 'ys"e dk lzko.k djrh gSaA 'ys"e 

iwjh ,fiFkhfy;e ij QSyk jgrk gS vkSj bls ikpd ,Utkbeksa ds izHkko ls cpkrk gSA 

4-vo'kks’kh dksf'kdk,¡ (Absorptive Cells or Enterocytes) :xzfUFk;ksa rFkk jlkadqjksa dh vf/kdka'k 

dksf'kdk,¡ dk lzko.k djrh gSa rFkk ips gq, iks"kd inkFkksZ dk vo'kks"k.k (absorption)budh LorU= 

lrg ij ?kus lw{ejlkadqj (microvilli) gksrs gSaA vkU=h; 'ysf"ed ,fiFkhfy;e ds ,d oxZ feyhehVj 

{ks= esa vuqekur% 2 djksM+ lw{ejlkadqj gksrs gSaA  

 vkU=h; xzfUFk;ksa rFkk jlkadqjks dh dksf'kdkvksa }kjk lzkfor inkFkksZ dk feJ.k vkU=h; jl 

(intestinal juice) gksrk gSA xzg.kh esa] vkU=h; xzfUFk;ksa ds vfrfjDr] v/k%'ysf"edk esa fLFkr] vusd NksVh 

,oa 'kk[kkfUor czwuj dh xzfUFk;k¡ (Brunner‘s glands) Hkh gksrh gSaA budh eghu ufydk,¡ yhcjdqgu dh 

njkjksa esa gh [kqyrh gSaA buesa ,fiFkhfy;eh dksf'kdkvksa ds lkFk dsoy 'ysf"ed dksf'kdk,¡ gksrh gSaA tks 

'ys"e (mucus) dk lkzo.k djrh gSaA iwjh NksVh vk¡r dh 'ysf"edk ds vk/kkj iVy esa vkU=h; xzfUFk;ksa ds 

chp&chp esa] dgha&dgha ij is;j ds fi.M (Peyer‘s patches) uke dh ihyh&lh xksy ;k v.Mkdkj 

yfldk xzfUFk;k¡ ;k xqafB;k¡ (lumphnodules) gksrh gSA buesa ?kus rUrqe; tky esa fuyfEcr] vusd 

fyEQkslkbV (lymphocyte) uked #f/kjk.kq gksrs gSaA tks bUgh xzfUFk;ksa ls curs gSaA fyEQkslkbV~l 

le;&le; ij vkU=xqgk esa eqDr gksdj gkfudkjd thok.kqvksa vkfn dk Hk{k.k djds bUgsa u"V djrs gSA 

cM+h vk¡r (Large Intestine) 

cM+h vkar esa dksbZ Hkh ,Utkbe ugha ik;k tkrk gS blfy, ;gka ikpu ugha gksrk gSA 'ks"kkU= (ileum) ihNs 

cM+h vk¡r esa [kqyrh gS tks yxHkx 1-5 ehVj yEch vkSj 4 ls 7 lseh eksVh gksrh gSA cM+h vk¡r mnjxqgk ds fupys 

nk,a Hkkx esa izkjEHk gksrh gSA blesa rhu Li"V Hkkx gksrs gSa& m.Mqd ;k lhde] c̀gnkU= ;k dksyu rFkk eyk'k;A 

'ks"kkU=] lhde vkSj dksyu ds laxe LFkku ij 'ks"kkU=&m.Mdh; fNnz (ileo-caecal orifice) }kjk [kqyrh gS vkSj 

blds bl }kj ij] 'ysf"ed dyk ds Hkatksa ds :i esa 'ks"kkU=&m.Mdh; dikV (ileo-caecal valve) gksrk gSA tks 

Hkkstu dks cM+h vk¡r ls okil NksVh vk¡r esa tkus ls jksdrk gSA 

(i) m.Mqd vFkok lhde (Caecum) 

lhde 6 lseh- yEch FkSyh tSlh lajpuk gksrh gSA bldh nhokj ij 'ysf"ed jl xzfUFk;k¡ ik;h tkrh gSaA 

lhde ds ,d fljs ij 8 lseh- yEch ,d lajpuk ik;h tkrh gSA ftldk ,d fljk can gksrk gSA ;g ,d 

vo'ks"kh vax (vestigial organ) gS] ftls d`fe:i ifj'ksf"kdk (vermifarm Appendix) dgrs gSaA 

euq"; ds 'kjhj esa visfUMDl (Appendix) dk dksbZ dk;Z ugha gksrk ijUrq i'kqvksa esa ;g ikpu fØ;k esa 

lgk;d gksrh gSA 

(ii) c`gnkU= (Colon) 
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;g dqN cps gq, foVkfeu vkSj yo.kksa dk vo'kks"k.k djrh gSA ;g cM+h vk¡r dk lcls yEck Hkkx gS tks 

yxHkx 1-3 ehVj yEch ufydk ds :i esa gksrh gSA bldh vkd̀fr mYVs (n) ds leku gksrh gSA lajpukRed ǹf"V 

ls ;g rhu Hkkxksa esa foHkkftr gksrh gS vkjksgh dksyu (Ascending colon)] vuqizLFk dksyu (Transverse 

colon)] rFkk vojksgh dksyu (Descending colon)A vojksgh dksyu eyk'k; (Rectum) esa [kqyrk gS] tks 

ey}kj (Anus) ds :i esa 'kjhj ds ckgj [kqyrk gSA 

 

(iii) eyk'k; (Rectum) 

c̀gnkU= (colon) ds vafre Hkkx dks eyk'k; (Rectum) dgrs gSa] ;g ,d ufydk lǹ'k jpuk gSA ekuo 

vkSj dqN vU; Lru/kkfj;ksa dk eyk'k; lh/kk gksrk gSA bldh yEckbZ 10&15 lseh gksrh gSA ;g vif'k"V ey ds 

vLFkk;h laxzg.k dh egRoiw.kZ Hkwfedk fuHkkrk gS rFkk raf=dk izfrorhZ (Neural Reflex) fØ;k dks izkjEHk djrk 

gS] ftlls eyR;kx dh bPNk mRiUu gksrh gSA 

xqnk (Anus) eyk'k; ds vafre Hkkx ds :i esa yxHkx 1 bap yEch ufydk gksrh gSA ftldh yEckbZ 3 ls 

4 lsaVhehVj gksrh gS ,d LoLFk O;fDr izfrfnu yxHkx 50 ls 200 feyhehVj ey dk R;kx djrk gS tks vif'k"V 

ey dks 'kjhj ls ckgj fudkyus dk dk;Z djrh gSA ikpu dh izfØ;k iw.kZ gksus ds i'pkr 'kjhj dk vif'k"V ey 

ds :i esa blh ekxZ ls ckgj fudyrk gSA 

4.3.2 lgk;d ikpd xzfUFk;k¡ (Associated Digestive glands) vkgkj uky ls 

lacfU/kr ikpu xzfUFk;ksa esa ykj xzfUFk;k¡] ;dr̀ vkSj vXU;k'k; 'kkfey gSaA ikpu xzfUFk;k¡ fofHkUu izdkj ds 

jlksa dk mRltZu djds Hkkstu ds ikpu esa lgk;rk djrh gSaA 

(i) ykj rFkk ykj xzfUFk;k¡ (Saliva and Salivary Glands) 

       ykj ,d ty& ln`'k lhjeh rjy (Serous fluid)  rFkk ,d fpfifpis 'ys"e (Mucous) dk 

feJ.k gksrh gSA gekjh eq[kxqfgdk ykj (Saliva)  ds dkj.k lnk xhyh cuh jgrh gSA ykj nk¡rksa] 

ftàk rFkk eq[kxqfgdk dh lQkbZ djrh jgrh gSA Hkkstu djrs le; ykj dh ek=k c<+ tkrh gSA vkSj 

;g Hkkstu dks fpdukgV nsrh] bls ?kqyu'khy cukrh rFkk blds jklk;fud focU/ku dks izkjEHk djrh 

gSA  

ykj xzfUFk;k¡ (Salivary Glands);g nks izdkj dh ykj xzfUFk;ksa }kjk lzkfor gksrh gS  

(A) y/kq ;k lgk;d (Minor or Accessory)  ykj xzafFk;k¡ % ;s gksBksa] diksyksa] rkyq rFkk ftàk ij <+dh 

'ysf"edk (mucosa) esa mifLFkr vusd NksVh NksVh lhjeh rFkk 'ysf"edk xzafFk;ka gksrh gSa tks 'ysf"ed 

dyk dks ue cuk;s j[kus gsrq ykj dh FkksM+h FkksM+h ek=k lh/ks eq[kxqgk esa lnSo lzko.k djrh jgrh gSA 

(B) iz/kku (Major or Main)  ykj xzafFk;k¡ % ykj dh vf/kdka'k ek=k lzko.k rhu tksM+h cM+h ykj 
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xzafFk;ka djrh gSA tks eq[kxqfgdk ds ckgj fLFkr gksrh gSa] ijUrq viuh okfgdkvksa (ducts)  }kjk vius 

lzkfor rjy dks eq[kxqfgdk esa eqDr djrh gSaA ;s xzafFk;ka cgqdksf'kdh; ,oa fi.Mdh; (lobulated) 

gksrh gSa rFkk eq[kxqfgdk dh 'ysf"edk dh ,fiFkhfy;e ds oyu ls curh gSA ;s fuEufyf[kr rhu 

izdkj dh gksrh gSA  

1. v/kksftã ;k lcfyaXoy xzafFk;k¡ (Sub-lingual Glands) %;s eq[kxqgk ds  vxys Hkkx esa blds ry 

dh 'ysf"edk ds uhps fLFkr lcls NksVh ,oa l¡djh xzfUFk;k¡ gksrh gSA tks 'ys"e dk lzko.k djrh gSA 

izR;sd xzfUFk ls dbZ eghus okfgfu;k¡ fudydj la/kk;d  (frenulum linguae) ds ikl [kqyrh gSA 

2. d.kZewy ;k iSjksfVM xzfUFk;k¡ (Parotid Glands):  blss diksyksa esa] d.kZiYyoksa ds uhps vkSj vkxs dh 

vksj fLFkr ihyh&lh ,oa piVh lcls cM+h ykj xzfUFk;k¡ gksrh gSA izR;sd dh yEch ,ao eksVh okfguh 

dks LVsUll ufydk(Stenson‘s duct) dgrs gSA ;g viuh vksj ds f}rh; Åijh poZ.k ¼eksyj½ nUr ds 

lkeus osLVhC;wy esa ,d vadqj ij [kqyrh gSA ;s xzfUFk;k¡ eq[;r% ,d tyh; vFkkZr lksjeh rjy dk 

lzko.k djrh gSA euq"; esa eq[;r% cPpksa esa] xylqvk (mumps) uked jksx ,d ckbjl ds laØe.k ds 

dkj.k bUgha xzfUFk;ksa ds Qwy tkus ls gksrk gSA  

3. v/kksguq vFkkZr lceSfUMcqyj xzfUFk;ka (Submandibular Glands) :;s fupys tcM+s ds ikap Hkkx esa 

ftã dh tM+ ds b/kj&m/kj 'ys"e dk lzko.k djus okyh e/;e eki dh ykj xzfUFk;k¡ gksrh gSA 

budh yEch okfgfu;k¡ OgkjVUl ufydk,¡ (Wharton‘s ducts)dgykrh gSaA;s viuh&viuh vksj ds 

fupys d`Urd (bUlkbtj) nUrksa ds ihNs ftãk la/kk;d ds b/kj&m/kj [kqyrh gSA 

(ii) ;d`r (Liver) 

;g ekuo 'kjhj dh lcls cM+h xzfUFk gSA bldk otu 1-5 ls 2-0 fdxzk- ds e/; gksrk gSA ;g mnjxqgk 

(Abdominal cavity) ds nk;ha vksj Mk;Ýke ls yxk gksrk gSA bldk jax xgjk /kwlj gksrk gSA blds fupys Hkkx 

esa ,d NksVh lh FkSyh gksrh gS ftls fiÙkk'k; (Gall bladder) dgrs gSaA ;d`r }kjk lzkfor fiÙk jl (bile) 

fiÙkk'k; esa gh lafpr gksrk gSA fiÙk jl vk¡r esa mifLFkr ,Utkbeksa dh fØ;k dks rhoz djrk gSA 

;d`r ds dk;Z (Functions of Lever) 

;dr̀ dksf'kdkvksa esa  jkbckslksEl] ,.MksykfTed tky] ekbVksdkWf.Mª;k] tkvlkslksEl vkfn dksf'kdkax 

(organelles) vis{kkd`r vf/kd la[;k esa gksrs gSaA blls bu dksf'kdkvksa esa mikip;h (metabolic) lfØ;rk 

dk izek.k feyrk gSA blhfy, buesa Xykbdkstu d.kksa olk fcUnqdksa] ,Utkbeksa] ykSg;qDr inkFkksZ ds joksa 

(crystals) vkfn ls Hkjh fjfDrdk,¡ (vacuoles) ikbZ tkrh gSA ;s dksf'kdk,¡ bruh lfØ; blhfy, gksrh gSa 

fd ;dr̀ ,d ikpu xzfUFk gh ugha gksrk oju~ 'kjhj dh dq'kyrk ds fy, ;g fuEufyf[kr dbZ egÙkoiw.kZ 

dk;Z Hkh djrk gS & 
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1. fiÙk dk lzko.k (Secretion of  Bile) % fiÙk dk yxkrkj lzko.k djuk ;d̀r dk izeq[k dk;Z gksrk gSA 

fiÙk (bile) gjs&Hkwjs jax dk {kkjh; (alkaline) rjy gksrk gSA blesa fiÙk yo.k (bile salts) fiÙk jaxk 

(bile pigments) dksysLVªkWy (cholesterol)] ySflfFku (lecithin) vkfn inkFkZ gksrs gSaA blds yo.kksa esa 

lksfM;e ckbdkcksZusV (sodium bicarbonate)] XykbdksdksysV (glycocholate) ,oa VkWjksdksysV 

(taurocholate) izeq[k gksrs gSaA izeq[k jaxk inkFkZ fcfyofMZu (biliverdin) rFkk fcfy:fcu (bilirubin) 

gksrs gSa tks #f/kj dh gheksXyksfcu ds fo[k.Mu ls curs gSaA ;|fi fiÙk esa ikpd ,Utkbe ugha gksrs] 

fQj Hkh fiÙk yo.k Hkkstu] fo'ks"kr% olkvksa ds ikpu ds fy, vR;ko';d gksrs gSaA fiÙk Hkkstu dks 

lM+us ls jksdrk gS vkSj blesa mifLFkr gkfudkjd thok.kqvksa dks u"V djrk gSA {kkjh; gksus ds dkj.k 

;g dkbe esa tBj jl dh vEyh;rk dks lekIr djds bls {kkjh; cukrk gS rkfd NksVh vk¡r esa bl 

ij vXU;k'k;h jl dh izfrfdz;k,¡ gks ldsaA  

2. dkcksZgkbMªsV mikip; (Carbohydrate Metabolism) % vkek'; ,oa vk¡r ls ips gq, inkFkkZsa dks ykus 

okyh ;dr̀ fuokfgdk f'kjk (hepatic portal vein) ân; esa u tkdj ;d`r esa tkrh gSA vr% 'kjhj ds 

vU; Hkkxksa esa igq¡pus ls igys fyfiM~l (lipids) ds vfrfjDr vU; ips gq, inkFkZ ;d`r esa vkrs gSaA 

;dr̀ dksf'kdk,¡] n{k xzg.kh dh Hkk¡fr] vko';drk ls vf/kd 'kdZjk dks #f/kj ls ys ysrh gSa vkSj 

Xykbdkstu esa cnydj bldk laxzg dj ysrh gSaA bls Xykbdkstsfufll (glycogenesis) dgrs gSaA 

#f/kj esa 'kdZjk dh deh iM+us ij laxzfgr Xykbdkstu dks okil 'kdZjk esa cnydj #f/kj esa eqDr 

fd;k tkrk gSA bls Xykbdkstsuksfyflfl (glycogenolysis) dgrs gSaA ;gh ugha] ;dr̀ dksf'kdk,¡] 

,sehuks vEyksa] olh; vEyksa] fXyljkWy vkfn vU; inkFkksZ ls Hkh Xywdksl dk la'ys"k.k dj ysrh gSaA bls 

Xywdksfuvkstsusfll (glucneogenesis) dgrs gSaA  

3- olk&mikip; (Fat Metabolism)% ;d`r dksf'kdk,¡ olk&mikip; esa Hkh egÙoiw.kZ Hkkx ysrh gSaA 

;s dqN olkvksa rFkk vU; fyfiM~l dk la'ys"k.k rFkk dqN olkvksa dk Hk.Mkj.k djrh gSaA dqN olh; 

vEyksa dk ;s ,slhfVy lg,Utkbe , (acetyl coenzyme A) esa fo[k.Mu djrh gSaA #f/kj esa fyfiM~l 

ds ifjogu gsrq ;s ykbiksizksVhUl (lipoproteins) dk fuekZ.k djrh gSaA  

4-,sehuks vEyksa dk fo,sehuhdj.k vFkkZr ,sehuksgj.k (Deminiation of Amino Acids ) 

%;d̀r dksf'kdk,¡ vko';drk ls vf/kd ,sehuks vEyksa (Amino Acids )dks #f/kj ls ysdj bUgsa dhVks 

vEy ,oa veksfu;k esa fo[kf.Mr dj nsrh gSaA blh dks ,sehuks vEyksa dk fo,sehuhdj.k (Deminiation) 

dgrs gSaA dhVks vEy dk mi;ksx ÅtkZ&mRiknu ;k Xywdksfuvkstsusfll ds vUrxZr Xywdksl ds 

la'ys"k.k esa gksrk gSA 

5-;wfj;k dk la'ys"k.k (Synthesis of Urea)% fo,sehuhdj.k izfØ;k esa cuh veksfu;k dks rFkk 

'kjhj&dksf'kdkvksa esa izksVhu mikip; ds QyLo:i cuh veksfu;k (NH3) dks #f/kj ls ysdj ;dr̀ 
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dksf'kdk,¡ #f/kj ls xzg.k dh xbZ (CO2) ls feykdj] ;wfj,l (urease)uked ,Utkbe dh lgk;rk ls] 

;wfj;k (urea)dk la'ys"k.k djrh gSaA blh ;wfj;kk dks o`Dd #f/kj ls ysdj ew= ds lkFk bldk 

mRltZu djrs gSaA  

                                 2NH3+ CO2       
Urease               CO(NH2)2+ H2O 

6-mRlthZ inkFkksZ dk cfg"dkj (Elimination of Excretory Substances) : ;wfj;k dk la'ys"k.k djus 

ds vfrfjDr] dqN vU; fujFkZd inkFkksZ ¼dksysLVªkWy] /kkrqvksa rFkk gheksXyksfcu&fo[k.Mu ds mRikn 

vkfn½ ds mRltZu esa Hkh ;dr̀ lgk;rk djrk gSA  ;s inkFkZ fiÙk ls feydj xzg.kh esa igq¡prs gSa vkSj 

ey ds lkFk ckgj fudy tkrs gSaA 

7-fo"kSys inkFkksZ dk fo"kgj.k (Detoxification) : vk¡r esa mifLFkr thok.kq (bacteria) dqN fo"kSys 

inkFkZ cukrs gSa tks ;d`r fuokfgdk f'kjk ds #f/kj esa feydj ;d`r esa igq¡prs gSaA ;dr̀ dksf'kdk,¡ 

buds fo"k dks u"V ;k fuf"Ø; (neutralise) djds bUgsa vgkfudkjd (harmless) inkFkksZ esa cny nsrh 

gSaA blh izdkj] iwjs 'kjhj esa mikip; ds QyLo:i cus gkfudkjd izwfld vEy (prussic acid) dks 

Hkh ;d`r dksf'kdk,¡ #f/kj ls ysdj fuf"Ø; djrh gSaA  

8-#f/kjk.kqvksa dk fuekZ.k rFkk fo[k.Mu (Formation and Breakdown of Blood Corpuscles) : 

d'ks#fd;ksa dh Hkwz.kkoLFkk esa ;dr̀ #f/kjksRiknd (haemopoietic)gksrk gS] vFkkZr blesa yky 

#f/kjk.kqvksa dk fuekZ.k gksrk gSA o;Ld voLFkk esa] blds foijhr] ;d̀r dh dqIQj dksf'kdk,¡ 

(Kupffer cells) fuf"Ø; ,oa e`r yky #f/kjk.kqvksa dks rksM+&QksM+dj buds gheksXyksfcu dks fiÙk 

jaxkvksa esa cnyrh gSa tks fiÙk o.kZdksa esa cnyrh gSa tks fiÙk ds lkFk xzg.kh esa igq¡pdj ey ds lkFk 

ckgj fudy tkrh gSaA bl izfØ;k esa gheksXyksfcu dk ykSg ;d`r dksf'kdkvksa esa lafpr gks tkrk gSA 

9- vdkcZfud inkFkksZ dk laxzg (Storage of Inorganic Substances)% ykSg ds vfrfjDr] rkack vkfn 

vU; inkFkksZ dk Hkh ;d`r dksf'kdk,¡ lap; djrh gSaA  

10-,Utkbeksa dk lzko.k (Secretion of Enzymes)% ;dr̀ dksf'kdk,¡ dqN ,sls ,Utkbeksa dk lzko.k 

djrh gSa tks 'kjhj esa izksVhUl] olkvksa dkcksZgkbMªsV~l vkfn ds mikip; esa egÙkiw.kZ Hkkx ysrs gSaA 

11-#f/kj dh izksVhUl dk la'ys"k.k (Synthesis of Blood Proteins)% #f/kj IykTek dh vf/kdka'k 

izksVhUl dk la'ys"k.k ;dr̀ dksf'kdkvksa esa gh gksrk gSA buesa ,sYcwfeu (albumin)] XyksC;wfyUl 

(globulins)] izksFkzkWfEcu (prothrombin) rFkk Qkbfczukstu (fibrinogen)izeq[k gSaA 

12- fgiSfju dk lzko.k (Secretion of Heparin)% ;dr̀ dksf'kdk,¡ fgiSfju (Heparin)uked izksVhu 

dk Hkh la'ys"k.k djds #f/kj esa eqDr djrh gSaA ;g izksVhu #f/kjokfgfu;ksa esa #f/kj dks teus ls 

jksdrh gSA  

13- thok.kqvksa dk Hk{k.k (Destruction of Bacteria)% #f/kj esa mifLFkr gkfudkjd thok.kqvksa dk 
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;dr̀ dh dqIQj dksf'kdk,¡ Hk{k.k djds bUgsa u"V dj nsrh gSaA bl fØ;k dks Hk{kdk.kq fØ;k vFkkZr 

QSxkslkbVksfll (Phagocytosis)dgrs gSaA  

14- foVkfeuksa dk la'ys"k.k ,oa lap; (Synthesis and Storage of Vitamins)% lHHkor% ;dr̀ 

dksf'kdk,¡ foVkfeu A dk la'ys"k.k djrh gSaA Ropk] ;dr̀ rFkk o`Dd feydj foVkfeu D dk 

lfØ;dj.k djrs gSaA vYi le; ds fy, ;d`r dksf'kdkvksa esa foVkfeu A,B12, D,E rFkk Kdk lap; 

Hkh gksrk gSA 

15- yfldk mRiknu ,oa #f/kj lap; (Lymph Production and Blood Storage)% ;dr̀ esa 

mifLFkr #f/kjik= (blood sinusoids) #f/kj ds Hk.Mkj.k dk dke djrs gSaA  

 ;dr̀ ds fljksfll Ård dh {kfr (Damage) dks ;dr̀'kks/k (Hepatitis) dgrs gSaA ;g {kfr dqN 

okbjlksa ds laØe.k ls vFkok dqN vkS"kf/k;ksa ;k fo"kSys inkFkksZ ds lsou ls gks tkrh gSA blds 

QyLo:i izk;% ihfy;k jksx (jaundice) gks tkrk gSA vktdy O;kid efnjkiku dh vf/kdrk ds 

dkj.k ;dr̀'kks/k dk jksx c<+rk tk jgk gSA rh{.k ;dr̀'kks/k dh n'kk dks (cirrhosis) dgrs gS blesa 

;dr̀ dh O;kid {kfr ds dkj.k izk;% jksxh dh e`R;q gks tkrh gSA 

 

(iii) vXU;k'k; (Pancreas) 

vXU;k'k; fefJr xzafFk (Mixed Gland) gksrh gS] tks 'C' v{kj dh vkd`fr dh cuh gksrh gSA ;g xzg.kh 

ds ikl fLFkr gksrh gSA vXU;k'k; ,d lkFk var% lzkoh o cká lzkoh nksuksa izdkj dh xzafFk gS rFkk ekuo 'kjhj dh 

nwljh lcls cM+h xzfUFk gSA ;g ihys jax dh xzfUFk gSA vXU;k'k; esa vusd iryh&iryh ufydk,¡ gksrh gSa tks 

vkil esa tqM++dj ,d cM+h vXU;k'k; okfguh (Pancreatic duct) cukrh gSaA vXU;k'k; ls izfrfnu yxHkx 1-3 ls 

1-5 yhVj vXU;k'k;h jl NksVh vkar esa eqDr gksrk gSA bldk pH eku 7-5 ls 8-3 rd gksrk gS ;g jaxghu gksrk 

gSA lksfM;e ckbZ dkcksZusV dh otg ls ;g jl {kkjh; gksrk gS vXU;k'k;h jl esa yxHkx 95 izfr'kr ty ckdh 5 

izfr'kr esa ikpd ,Utkbe o yo.k gksrs gSaA vXU;k'k; okfguh rFkk fiÙk okfguh feydj ,d cM+h ufydk cukrh 

gS fQj ;g ufydk ,d fNnz ds }kjk xzg.kh esa [kqyrh gSA 

4.4 Hkkstu ikpu dh fØ;k fof/k 

ikpu dh fØ;k esa lcls egRoiw.kZ gksrs gSa ,UtkbeA eq[kxqgk ds eq[;r% nks dk;Z gSa] Hkkstu dks pckuk 

vkSj fuxyus dh fØ;kA ykj dh enn ls nkar vkSj ftºok Hkkstu dks vPNh rjg pckus ,oa feykus dk dk;Z djrs 

gSaA ykj dk 'ys"e Hkkstu d.kksa dks fpidkus ,oa mUgsa cksyl esa :ikarfjr djus esa enn djrk gSA Vk;fyu LVkpZ 

dks ekYVkst esa rksM+rk gS ftlls [kkuk ehBk cu tkrk gS tc ge [kkuk [kwc pckrs gSa rc [kkuk ge yksxksa dks ehBk 

yxrk gSA ekYVkst dks ekYVst uked ,Utkbe Xywdkst esa cny nsrk gSA ykblkstkbe ,UVhcSDVhfj;y ,Utkbe 
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gksrk gSA ;kfu Hkkstu esa vk;s thok.kqvksa dks ;g u"V dj nsrk gSA blds vfrfjDr thHk dh lhjeh xzfUFk;ksa ls 

ykbist uked ,Utkbe lzkfor gksrk gS ;g ykbist ,Utkbe ykj dh ekYVst ,Utkbe ds lkFk feydj Hkkstu esa 

mifLFkr olk dks olh; vEyksa esa ifjofrZr dj nsrk gSA ykj esa dqN ek=k esa ckbdkcksZusV vkSj QkLQsV vk;u Hkh 

ik;s tkrs gSa ;g Hkkstu dh vEyh;rk vkSj {kkjh;rk dks u"V dj nsrs gSa ftlls vEy {kkj dk lUrqyu cuk jgrk 

gS vkSj nkarksa dks uqadlku ls cpkrk gSA 

vkek'k; esa ,d isfIVd lsy (Peptic cell) gksrk gSA bls chief cell ;k gastric zymogenic cell Hkh 

dgrs gSaA nwljk gksrk gS isjsfV;y (Parietal) ;k vkfDlfUVd lsy (oxyntic cell)A vkfDlfUVd dksf'kdk ls ,d 

fo'ks"k rjg dk vEy fudyrk gS ftls gkbMªksDyksfjd vEy (HCl) dgrs gSaA isfIVd dksf'kdk ,d ,Utkbe dk 

lzko.k djrk gS ftls isfIlukstu ;k izksisfIlukstu (Pepsinogen or pro-pepsinaogen) dgrs gSaA 

isfIlukstu Hkkstu esa izkIr izksVhu ;kfu nky] Qy] v.Mk] ekal] eNyh vkfn dks dbZ fgLlksa esa rksM+ nsrk 

gS isfIlukstu gkbMªksDyksfjd vEy ds lkFk feydj isfIlu uked ,Utkbe dks cukrk gS tks izksVhu ds vykok 

Hkkstu esa ik, tkus okys vU; rRoksa dks NksVs&NksVs lw{e inkFkksZa esa rksM+ nsrk gSA 

cPPkksa esa gkbMªksDyksfjd (HCl) dk lzko.k ugha gksrk gS bldh txg blesa jsfuu (Renine) uked 

,Utkbe dk lzko.k gksrk gS tks nw/k esa ik, tkus okys dslhu uked izksVhu dks lw{e iks"kd rRo esa rksM+rk gSA 

uksV & cPpksa dks NksM+dj nw/k ls fdlh Hkh O;fDr dks izksVhu ugha feyrkA nw/k esa izkIr vU; iks"kd rRo vehuksa 

vEy] feujYl vkfn feyrs gSaA ykj esa izkIr ykbist (Lipase) ,Utkbe Hkkstu esa izkIr olk (Fat) dks ipkrk gS 

;s olk dks rksM+dj olh; vEy] VªkbfXyljkbM] eksuksfXyljkbM vkfn esa rksM+rk gSA vr% blls ;s irk pyrk gS 

fd Hkkstu esa izkIr lHkh izksVhu dks isfIlu ,Utkbe lw{e iks"kd rRoksa esa rksM+rk gS vkSj olk (fat) dks ykbist 

,Utkbe rksM+rk gSA 

HCl bruk [krjukd ,flM gksrk gS fd ;g vkek'k; (stomach) dh nhokj dks dkV ldrk gSA ysfdu 

HCl ls gekjs vkek'k; dks cpkus ds fy, vkek'k; esa E;wdl dksf'kdk gksrh gS ftlls E;wflu uked ,d inkFkZ 

fudyrk gS tks vkek'k; dh nhokj ij pkjksa rjQ ,d ijr (layer) cukrh gSA ;g vkek'k; dh nhokj dks HCl 

ls cpkrh gS vFkkZr mldh j{kk djrh gSA 

gekjs 'kjhj esa ,d tSfod ?kM+h (biological clock) gksrh gS ftlls vkidks le;&le; ij mBus] cSBus] 

tkxus] [kkus&ihus dk ,glkl gksrk gSA vFkkZr ;fn vki jkst 12 cts [kkuk [kkrs gSa rks vxys fnu vkidks 12 

cts Hkw[k dk ,glkl gksus yxsxkA ;g dke gksrk gS tSfod ?kM+h ds ek/;e lsA vkb, tkus ;s lc gksrk dSls gS 

'kjhj eas ,d ,UVªks,UMksØkbu dksf'kdk (Enteroendocrine cell) gksrh gS ftlls ,d fo'ks"k izdkj dk xkSLVªu 

uked gkeksZu fudyrk gS tks Hkw[k dk vkHkkl djkrk gS vkSj blh dks tSfod ?kM+h dgrs gSaA tc Hkh vki Hkkstu 

dks ns[krs gks] lwa?k jgs gks ;k Lokn ys jgs gks rc efLr"d esa mifLFkr esMqyk lfØ; gks tkrh gS vkSj rqjUr xkSLVªu 

gkeksZu dk lzko.k djrh gS ftlls vkidks Hkw[k dk ,glkl gksus yxrk gS mnkgj.k ds rkSj ij tc Hkh vkids ?kj 
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esa vkids eu dk [kkuk curk gS rks ml fnu vkidks mldh lqxU/k ls gh Hkw[k dk ,glkl gksus yxrk gS ;s 

,glkl esMqyk ds lfØ; gksus ds dkj.k gh gksrk gSA 

gekkjs vkek'k; esa 1&3 yhVj tBj jl dk lzko.k gksrk gS ;g Hkkstu dks NksVs&NksVs lw{e rRoksa esa rksM++ 

nsrk gSA vc bl HkksT; inkFkZ dks dkbe (chyme) dgrs gSa ;g v)Z rjy (semi liquid) :i esa jgrk gSA ;g 

dkbe 3&4 ?kaVs rd vkek'k; esa jgrk gS fQj vkek'k; dh ikbyksfjd fNnz ls ;g /khjs&/khjs NksVh vk¡r esa igq¡p 

tkrk gSA 

tSls gh Hkkstu vkek'k; esa xzg.kh esa vkrk gS xzg.kh dh nhokj ij Øekdaqpu (Peristalsis) dh izfØ;k 

pkyw gks tkrh gSA bl izfØ;k ds nkSjku NYysnkj rjaxs (Peristaltic wave) fudyrh jgrh gSa ftlls Hkkstu 

/khjs&/khjs vkxs Hkh c<+rk jgrk gS vkSj Hkkstu ds iks"kd inkFkZ rhu izdkj ds ,Utkbe jlksa dh Hkwfedk ls gksdj 

xqtjrk gSA bu rhu jlksa esa vXU;k'k;h jl (Pancreatic juice)] fiÙk jl (Bile juice) vkSj vkU=h; jl 

(Intestinal juice) gksrs gSaA 

vXU;k'k;h jl esa ,Utkbe vkSj gkeksZu dk lzko.k gksrk gS ftlds ek/;e ls [kkus dks ipk;k tkrk gSA 

vf/kdka'k ikpu vXU;k'k;h jl ds ek/;e ls gks tkrk gS blfy, bl jl dks iw.kZ ikpd jl Hkh dgrs gSaA 

vXU;k'k; ds dqN egRoiw.kZ ,Utkbe tSls ,sekbyst] LVkpZ ;k dkcksZgkbMªsV dks ekYVksl ¼Xywdksl½ eas] ykbist 

olk dks olh; vEy vkSj eksuksfXyljkbMl esa] izksVht izksVhu dks vehuksa vEy esa] QkWLQksykbist] 

QkWLQksfyfiMl dks olhl vEy esa] U;sfDy,st D.N.A. vkSj R.N.A. dks ipkus dk dk;Z djrs gSaA ,LVjst 

dksysLVªkWy dks vyx djrk gSA fVªfIlu izksVhu dks ikWyhisIVkbM esa ifjofrZr djrk gS bl rjg vXU;k'k; ls 

fudyus okyk vXU;k'k;h jl lHkh iks"kd rRoksa dk vf/kdka'k ikpu dj nsrk gSA 

 

a) ,sekbyst 

b) ykbist 

LVkpZ 

Olk 

ekYVkst ¼Xywdkst½ 

1- olh; vEy 

 (fat) 2- eksuksfXyljkbMl 

c) izksVht izksVhu vehuks vEy 

d) QkWLQksykbist QkWLQksfyfiM~l olh; vEy 

e) U;wfDy,t 

 

 

 

D.N.A. 

R.N.A. 

dk ikpu



 

 

92 

f) ,LVjst  ;g dksysLVªkWy dks vyx djrk gSA 

g) fVªfIlu  ;g izksVhu dks ikWyhisIVkbM esa ifjofrZr djrk gSA 

tc gekjs 'kjhj ds iSaØh;kt ¼vXU;k'k;½ esa balqfyu dk igq¡puk de gks tkrk gS rks [kwu esa Xywdkst dk 

Lrj c<+ tkrk gSA vkSj e/kqesg uked jksx gks tkrk gSA vFkkZr vXU;k'k; esa ,d rjg dk gkeksZu curk gS tks 

bUlqfyu dks cukrk gSA ;d̀r eas mifLFkr fiÙkk'k; ls fiÙkjl dk lzko NksVh vk¡r esa gksrk gSA fiÙkjl Hkkstu ds 

vEyh; izHkko dks {kkjh; cukrk gSA fiÙkyo.k gh olk esa ?kqyu'khy foVkfeuksa vFkkZr foVkfeu K, E, D, A dk 

vo'kks"k.k djrk gSA vFkkZr gekjk ;d`r foVkfeu K] foVkfeu E] foVkfeu D vkSj foVkfeu A dks vius vUnj 

vo'kksf"kr (store) djds j[krk gS ;g bu foVkfeuksa dks 'kjhj ds dk;Z esa Hkh yxkrk gSA fiÙkjl olk dh 

cM+h&cM+h cwanksa dks NksVh&NksVh cwanksa esa rksM+rk gS vkSj ;g fØ;k ik;lhdj.k (Emulsification) dgykrh gSA 

blh ik;lhdj.k ds nkSjku foVkfeu K, E, D, A dk vo'kks"k.k gksrk gSA 

;fn fdlh O;fDr dk ;d̀r detksj gS rks fiÙkjl dk fuekZ.k ugha gksrk gS vr% ik;lhdj.k dh izfØ;k 

ugha gksxh vkSj ;d`r olk (fat) dks ugha ipk ik;sxkA 

vkU=h; jl (Intestinal juice) dk lzko NksVh vk¡r dh ywuj xzafFk;ksa ls gksrk gSA vkU=h; jl ls fudyus 

okyk ,Utkbe ykbist olk dks olh; vEy esa] ekYVsl ,Utkbe ekYVksl dks Xywdkst esa] lqØkst ,Utkbe lqØksl 

dks ÝDVksl esa] ysDVsl ,Utkbe ySDVksl dks xSysDVksl esa] bjsfIlu ¼izksVht½ ,Utkbe izksVhu dks ,feuks vEy esa 

rksM+rs gSaA 

 

A) ykbist olk olh; vEy $ eksuks fXyljkbM 

 (Fat) (Fatty acid) 

B) ekYVsl ekYVkst Xywdkst 

C) lqØksl lqØksl ÝDVksl 

D) ySDVsl ySDVksl xSysDVksl 

E) bjsfIlu 

¼izksVht½ 

izksVhu ,ehuks ,flM 

ekYVsl] lqØksl vkSj ySDVksl ,Utkbe fdlh Hkh rjg ds dkcksZgkbMªsV dk ikpu dj ldrs gSaA euq"; esa 

9-10 yhVj rjy inkFkksZa dk vo'kks"k.k izfrfnu fd;k tkrk gSA blesa ls 7-5 yhVj ty gksrk gS vkSj 1-5 yhVj 

iks"kd inkFkZ] foVkfeu vkSj yo.k gksrk gSA 90% iks"kd inkFkksZa dk vo'kks"k.k NksVh vk¡r esa gksrk gS vkSj 10% 

vkek'k; vkSj cM+h vk¡r esa gksrk gSA vkek'k; esa dqN ek=k esa ty] yo.k] vkS"kf/k vkSj ,Ydksgy dk vo'kks"k.k 

gksrk gSA cM+h vk¡r cpk gqvk ty] foVkfeu vkSj vk;uksa dks vo'kksf"kr djrh gSA 

NksVh vk¡r ds bfy;e esa mifLFkr jlkadqj esa lw{e :f/kj okfgdkvksa dk tky QSyk gksrk gSA ;s :f/kj 
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okfgdk,a dkbe (chyme) esa ls lw{e iks"kd rRoksa (Glucose, Amino Acid vkfn½ dks vo'kksf"kr dj ysrh gSa 

vkSj :f/kj esa feyk nsrh gSaA vc ;g iks"kd rRo fgiSfVd iksjVy f'kjk (Hepatic Portal vein) ds ek/;e ls 

;dr̀ rd tkrk gSA ;dr̀ gkfudkjd inkFkksZa dks nks Hkkxksa esa rksM+rk gS vkSj veksfu;k vkSj ;wfj;k dk fuekZ.k 

djrk gSA vkSj ckn esa budk mRltZu mRlthZ vaxksa }kjk dj fn;k tkrk gSA 

vifpr inkFkksZa dks ey dgrs gSaA ey dk jax fcfy:fcu] LVdksZfcfyu vkSj ;wjksfcfyu dh otg ls 

ihyk gksrk gSA ey esa xa/k ,ehUl b.Mksy vkSj LdSVksy ds dkj.k gksrh gSA dksyu esa dqN lgthoh ds :i esa 

thok.kq jgrs gSa tks foVkfeu dks ,df=r djrs gSaA tc dkbe ds iks"kd inkFkksZa dk ikpu ;k vo'kks"k.k ugha gks 

ikrk gS rc ;s thok.kq bu iks"kd inkFkksZa dk fd.ou (Fermentation) djrs gSa vkSj ftlls gkbMªkstu] dkcZu 

MkbZ vkWDlkbM rFkk ehFksu xSl curh gSA ;s xSl cncwnkj gksrh gS ftls ikn (Flatus) dgrs gSaA 'kjhj ls ey 

R;kx dks gh cfg"dj.k dgrs gSaA 

uksV % foVkfeu K fQfczukstsu izksVhu dk fuekZ.k djrh gSA 

inkFkksZ dk vo'kks"k.k vkgkjuky ds fofHkUu Hkkxks tSls eq[kxqgk] vkek'k;] NksVh vkar vkSj cM+h vkar esa 

gksrk gSA ijUrq lcls vf/kd vo'kks"k.k NksVh vkar esa gksrk gSA vo'kksf"kr inkFkZ vUr esa Årdksa esa igqaprs gSa tgk¡ os 

fofHkUu fØ;kvksa ds mi;ksx esa yk;s tkrs gSa] bl izfØ;k dks Lokaxhdj.k (Assimilation) dgrs gSaA 

ikpd vof'k"V eyk'k; esa dBksj gksdj lEc) ey cu tkrk gS] tks rkaf=d izfrorhZ (Neural reflex) 

fØ;k 'kq: djrk gSA ftlls ey R;kx dh bPNk iSnk gksrh gSA ey }kj ls ey dk cfg{ksi.k ,d ,sfPNd fØ;k 

gS] tks ,d o`gr Øekdqapu xfr ls iwjh gksrh gSA 

 

 

4-5  Hkj.k&iks"k.k (ALIMENTATION) 

tSls fd iwoZ fooj.k ls Li"V gks pqdk gS] fd thfor jgus gsrq Hkj.k&iks"k.k dh vko';drk gksrh gSA 'kjhj 

dh vko';drkuqlkj Hkjr&iks"k.k Hkw[k] {kq/kk rFkk I;kl ij vk/kkfjr gksrk gS & 

Hkw[k ,oa {kq/kk (Hunger and Appetite) Hkkstu djus dh vkUrfjd vFkkZr vpsru (intrinsic or 

involuntary) bPNk dks Hkw[k (hunger) dgrs gSaA blds foijhr] Hkkstu esa fof'k"V Lokn dh gekjh psru 

bPNk] #fp vFkkZr {kq/kk (appetite) dgykrh gSA Hkw[k dk vkHkkl gesa vkek'k; dh nhokj esa mifLFkr ,sls 

lw{e vkUrjkaxh; laosnkaxksa (interoceptors) }kjk gksrk gS tks vkek'k; ds nsj rd fjDr jgus ls laosfnr gksrs 

gSaA ;g laosnuk tc efLr"d esa igq¡prh gS rks gkbiksFkSySel ds ik'oZ Hkkxksa esa fLFkr Hkw[k ds dsUnz (hunger 

of feeding centres) laosfnr gksdj vkek'k; dh nhokj esa rhoz Øekdqapu (rhythmic peristalsis-hunger 

contractions) izsfjr dj nsrs gSaA blh ls gesa Hkw[k dk vkHkkl gksrk gSA Hkw[k ds Xywdksl] ,sehuks vEy rFkk 
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olh; fl)kUrksa (Glucostatic, Aminostatic and Lipostatic Theories of Hunger) ds vuqlkj] #f/kj esa 

Øe'k% Xywdksl] ,sehuks vEyksa ;k olh; inkFkkZs dh ek=k de gks tkus ij Hkh Hkw[k&dsUnz laosfnr gks tkrs gSaA 

Hkw[k ds ^^Å"eLFkSfrd er** (Thermostatic Theory) ds vuqlkj] 'kjhj&rki ds dqN de gksus ij Hkh 

Hkw[k&dsUnz laosfnr gksrs gSaA blhfy,] Toj esa gesa Hkw[k ugha yxrh vkSj lfnZ;ksa esa ge xfeZ;ksa dh vis{kk 

vf/kd [kkrs gSaA dHkh&dHkh Hkw[k ls izHkkfor vkek'k; dk Øekdqapu bruk rhoz gksrk gS fd gesa ihM+k dk 

vuqHko gksrk gS ftls Hkw[k dh Vhl (hunger pangs) dgrs gSaA Hkkstu dh i;kZIr ek=k xzg.k djus ij tc 

vkek'; Hkj tkrk gS rks gkbiksFkSySel dh e/;&v/kj js[kk esa mifLFkr ifjr`fIr dsUnz (satiety centre) ds 

fu;U=.k esa gesa Hkw[k dk vkHkkl gksuk #d tkrk gSA 

I;kl (Thirst) % 

ty xzg.k djus dh bPNk dks I;kl (thirst) dgrs gSaA bldk Hkh ,d fu;U=.k dsUnz gkbiksFkSySel esa gksrk 

gSA 'kjhj ds vUr% okrkoj.k ¼#f/kj] yfldk rFkk Ård nzO;½ esa rki] mikip;] ifjJe] ilhuk] ew=R;kx 

vkfn ds dkj.k ty dh deh ls ;k yo.kksa ds ckgqY; ls ;k pksV vkfn ij vf/kd #f/kj cg tkus ls 

I;kl&dsUnz (thirst centre) dh dksf'kdkvksa dk futZyhdj.k (dehydration) gksus yxrk gS] vFkkZr buesa ls 

ty ckgj fudyus yxrk gSA blh ls gesa I;kl dk vkHkkl gksus yxrk gSA lEHkor% #f/kj esa Xywdksl dh 

ek=k de gks tkus ls Hkh gesa I;kl dk vkHkkl gksus yxrk gSA 

 Hkw[k&dsUnz ifjr`fIr dsUnz rFkk I;kl&dsUnz dsoy ekuo esa gh ugha] oju~ lHkh xje&#f/kj (warm-

blooded) d'ks#fd;ksa ¼if{k;ksa ,oa Lrfu;ksa½ esa lEHkor% gksrs gSaA 

 

ikpu ra= ij ;ksx dk izHkko 

ekuo 'kjhj esa ikpu ra= Hkkstu esa yxus okys vaxksa dh iz.kkyh gSA ÅtkZ vkSj iks"kd rRoksa dks fudkyus 

ds fy, ;s Hkkstu dks ipkrk gS vkSj 'ks"k vif'k"V dks ckgj fudkyrk gSA ikpu ra= dk izeq[k dk;Z varxzZg.k] 

ikpu] vo'kks"k.k vkSj 'kkSp gSA vLoLFkdj thou'kSyh ,oa xyr izdkj ds [kkn~; inkFkksZa ds lsou ,oa iqjkuh 

vip vkSj vfrfjDr laosnu'khy ikpu ra= ds dkj.k vka= fodkj gks ldrs gSaA vkar fodkjksa dk dkj.k cuus okys 

[kkn~; inkFkksZa ls gesa cpuk pkfg,A lfCt;ksa] lykn] Qy] ngh vkSj NkN tSls rkts [kkn~; inkFkksZa dk fu;fer 

:i ls lsou fd;k tk, rks ikpu ra= lcls vPNk dke djrk gSA ;ksx vklu ;d`r] vXU;k'k; vkSj Iyhgk dks 

Vksu djrk gSA ;g vkarks dh rkdr dks c<+krk gS vkSj isV ds vaxksa dks LoLFk j[kus esa Hkh enn djrk gSA ;g 

vfrfjDr olk ls NqVdkjk ikus esa enn djrk gSA mRrkuikn vklu ;k vkxs dh vksj >qdus okys vklu volkn 

vkSj ruko dks de djus esa enn djrs gSaA ;g xqnsZ vkSj ;d̀r ij Hkh mRrstd izHkko Mkyrk gS vkSj ikpu ra= ds 

dk;ksZa esa lq/kkj djrk gSA ;fn dksbZ O;fDr Hkkstu ds ckn vDlj lwtu ,oa ,saBu vkSj xSl ls ihfM+r gksrk gS rks 

O;fDr dks fu;fer :i ls Hkqtaxklu vkSj ioueqDrklu dk vH;kl djuk pkfg,A 
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;ksx vklu ikpu ra= esa jDr ds izokg dks c<+krs gSa vkSj vkarksa dh fØ;k dks mRrsftr djrs gSaA ftUgsa 

isfjLVsyfll ds :i esa tkuk tkrk gS ftlds ifj.kkeLo:i ikpu vf/kd dq'kyrk ls gksrk gSA vkxs >qdus okys 

vklu isV esa txg c<+krs gSa vkSj my>s gq, xSlksa dh fjgkbZ dh lqfo/kk nsrs gSaA ;fn lgh rjhds ls ;ksxkH;kl 

fd;k tk, rks ;ksx vklu raf=dk ra= ds mfpr dkedkt ds fy, vR;f/kd Qk;nsean gksrs gSaA 

ikpu rU= ds fy, dqN mi;ksxh vklu fuEuor gSa& 

¼1½ 'kks/ku fØ;k;sa & "kVdeksZa dk ikpu ra= ij cgqr gh vf/kd ldkjkRed izHkko iM+rk gSA "kVdeksZa esa /kkSfr] 

cfLr] usrh] ukSfy] =kVd o dikyHkkfr N% 'kks/ku fØ;k;sa gSaA ftlesa /kkSfr] cfLr] ukSfy fØ;k dk ikpu ra= ij 

lh/kk izHkko iM+rk gSA ;s fØ;k;sa ikpu ra= dh lQkbZ djrh gSaA cgqr yEcs le; ls dCt ls ihfM+r O;fDr dks 

;ksxkpk;Z ds funsZ'ku esa 'ka[kiz{kkyu dk vH;kl djk;k tk, rks og dCt tSlh leL;k ls NqVdkjk ik ldsxkA 

oeu vkSj dqaty & 'kks/ku fØ;kvksa ds vUrxZr oeu vkSj daqty fØ;k ,flfMVh vkSj vip dh leL;k dks 

nwj djrh gSA lqcg fu;fer :i ls dqaty fØ;k djus ls ,flfMVh dh leL;k Bhd gks tkrh gSA 

¼2½ vklu & 

¼1½ iùklu (Lotuspose) - iùklu ikpu esa lq/kkj djus ds fy, tkuk tkrk gS] D;ksasfd bl vklu ds nkSjku 

[kwu dk nkSjku ikpu vaxksa dh rjQ vf/kd gksrk gS vkSj isV vkids }kjk [kk, x, lHkh Hkkstu dks izHkkoh <ax ls 

ipkus ds fy, i;kZIr ,atkbeksa dk mRiknu djus ds fy, mRrssftr gksrk gSA isV ds {ks= esa jDr dk ;g c<+k gqvk 

izokg vkarfjd vaxksa ds fy, Qk;nsean gS vkSj ikpu eas lq/kkj djrk gSA 

(ii) ioueqDrklu ¼Wind relieving pose½ & ;g isV vkSj ikpu vaxksa dh ekfy'k djrk gS vkSj blfy, ;g 

isfjLVkfYVd xfr;ksasa dks c<+kus eas cgqr izHkkoh gSA isV ds var%lzkoh foljk ds dkedkt dks fu;af=r djrk gSA 

bl vklu ds }kjk] isV ij ncko vkar esa fdlh Hkh Qalh xSl dks NksM+rk gS vkSj dCt ls jkgr nsrk gSA bl vklu 

dk mi;ksx isV] dCt] vip] isV Qwyuk vkSj vkarksa ds nnZ ds mipkj ds :i esa fd;k tkrk gSA 

(iii) Hkqatxklu (Cobra pose)& ;g isV] vXU;k'k;] ;dr̀ vkSj fiÙkk'k; tSls mnj {ks= ds vaxksa dks mfpr 

ekfy'k nsrk gSA ;g ikpu ra= esa jDr ds izokg vkSj vkWDlhdj.k dks csgrj cukrk gSA 

(iv) 'koklu ¼Corpsepose ½ & mipkj ds fy, vafre vklu 'koklu gSA tc vki vkjke dj jgs gksa] rks 

vki vius iSjkflEisFksfVd uoZl flLVe (Para sympathetic nervous system) esa gksasxsA bl "Rest and 

digest" izfrfØ;k ds :i eas Hkh tkuk tkrk gSA 

(v) if'peksÙkkuklu ¼Seated forward pose½ & ;g fyoj] fdMuh vkSj vXU;k'k; tSls isV ds foljk dks 

mÙksftr djus ds fy, lcls vPNk vklu gSA ;g vkar dh isfjLVyfll vkSj oehZD;wyj dk;ksaZ dks c<+krk gS] 

ftlds ek/;e ls ey inkFkZ vkxs c<+k;k tkrk gSA ;g ,uksjsfDl;k] vkarksa ds 'kwy vkfn ds fy, mi;ksxh gSA 
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(vi) f=dks.kklu (Triangle pose) & ;g lHkh vkarfjd vaxksa dh ekfy'k vkSj Vksu djrk gSA ;g vip] vEyrk] 

isV Qwyuk ls jkgr nsrk gS vkSj Hkw[k dks c<+krk gSA 

(vii) otzklu (Thenderbolt pose)& ;g Hkkstu ds ckn djus okyk lcls izHkkoh vklu gSA tc ge otzklu esa 

cSBrs gSa rks nksuksa tka?kksa dh ekalisf'k;ka otu lk>k djsaxh vkSj blfy, mu Hkkxksa esa jDr dk izokg de gks tkrk 

gSA bl deh ls isV] ân; vkSj flj rd jDr dk vuqikr vf/kd ls vf/kd igq¡prk gSA ukfHk ls Åij ds 'kjhj dks 

rqyukRed :i ls vfrfjDr jDr lapkj feysxk blfy, ikpu izfØ;k ds fy, fofHkUu xazfFk;ksa dh dk;Z {kerk 

c<+ tkrh gS tks ikpu 'kfDr dks c<+krh gSA 

blh rjg lqIrotzklu] eRL;klu] m’Vªklu] tkuq 'kh"kkZlu] gyklu] v/keRL;sUnzklu] lokZaxklu] 

'kh"kkZlu] Hknzklu] edjklu] 'k'kkadklu] e;wjklu] mRdVklu] ikngLrklu] eaMwdklu] ;s lHkh vklu ikpu 

ra= ij viuk ldkjkRed izHkko Mkyrs gaSA 

¼3½ izk.kk;ke & izk.kk;ke }kjk iSjkflEisFksfVd raf=dk ra= (Parasypathetic nervous system) mÙksftr gksus ls 

xsLVªksbUVsLVkbuy (GI) VªSd dh vksj jDr dk izokg c<+ tkrk gS vkSj jDr dk ncko de gksus ls /khjs&/khjs ikpu 

lEcU/kh jksx Bhd gksus yxrs gSaA 

   ¼4½ /;ku & ikpu ra= esa vjcksa&[kjcksa lw{etho gkssrs gSa] tks vkar dh ijr vkSj izfrj{kk iz.kkyh  dk izca/ku 

djrs gSaA ruko dk vkar ds lw{ethfo;ksa ij ,d vkSlr ntsZ dk izHkko iM+rk gSA /;ku isV dh lwtu dh fLFkfr dks 

de djus vkSj ,d LoLFk vkar dks cuk, j[kus esa vkar ds lw{ethoksa ij ruko dh izfrfØ;k dks de djrk gSA vkar 

ds lw{eth u dsoy izfrj{kk iz.kkyh dks cfYd Mh,u, vkSj thu dh vfHkO;fDr dks vkdkj nsrk gSA 

    

vH;kl iz'u 

fjDr LFkkuksa dh iwfrZ dhft, & 

1- eq¡g ls ysdj xqgk }kj rd QSyh vkgkj uky dh yEckbZ -------------- gksrh gSA 

2- NksVh vkar ds izkjEHk ds 30 lseh- yEcs Hkkx dks -------------------- dgrs gSaA 

3- vkek'k; dk vxzHkkx -------------------- dgykrk gSa 

4- vkek'k; ds tBj jl esa --------------------- rFkk -------------- gksrk gSA 

5--------------------------- ,d lkFk vUr%lzkoh rFkk cká lzkoh nksuksa izdkj dh xazfFk gSA 

4-6 lkjka'k 

euq"; esa ikpu ra= eq[k ls izkjEHk gksdj cM++h vk¡r ds vfUre Hkkx xqnk rd tkrk gSA ekuo ds ikpu ra= 

eas ,d vkgkj uky rFkk mlls lEc) ikpu xzfUFk;k¡ gksrh gSaA vkgkj uky eq[k] eq[kxqnk] nk¡r] thHk] xzluh] 
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xzkluyh] vkek'k;] NksVh vk¡r] cM+h vk¡r] eyk'k; rFkk ey}kj ls cuh gksrh gSA lgk;d ikpu xzfUFk;ksa esa ykj] 

;d̀r rFkk vXU;k'k; gSA eq[k esa nk¡rksa }kjk pckus ls ysdj fHkUu&fHkUu izdkj ds HkkSfrd ,oa jklk;fud ifjorZu 

vkgkj esa fd, tkrs gSaA vkek'k; esa gkbMªksDyksfjd vEy }kjk fuf"Ø; isfIlukstsu dks lfØ; isfIlu esa ifjofrZr 

fd;k tkrk gSA yhoj ls fiÙk jl rFkk vXU;k'k; ls vXU;k'k;h twl ds feyus ls Hkkstu ds Lo:i ,oa izd̀fr esa 

ifjorZu gksrk gS rFkk ;g tfVy :i ds LFkku ij ljy :i esa ifjofrZr gks tkrk gSA 

la{ksi esa Hkkstu ikpu ik¡p pj.kksa esa iwjk gksrk gSA izFke pj.k vUrxzZg.k (Ingestion) gksrk gS] ftleasa eq[k 

}kjk Hkkstu xzg.k fd;k tkrk gSA f}rh; pj.k ikpu (Digestion) gksrk gSA ftlesa Hkkstu esa mifLFkr tfVy 

;kSfxdksa dk ljy ;kSfxdksa esa ifjorZu gksrk gSA rhljk pj.k vo'kks"k.k (Absorption) gksrk gSA blesa ips gq, 

Hkkstu dk vk¡r }kjk vo'kks"k.k gksrk gS rFkk fQj lEiw.kZ ikpd Hkkstu vk¡r ds jlkadqjksa }kjk vo'kksf"kr fd;k 

tkrk gSA pkSFks pj.k ey Lokaxhdj.k (Assimilation) dh izfØ;k esa jDr ds ek/;e ls ips gq, iks"kd rRoksa dks 

'kjhj ds fofHkUu vaxksa rd igq¡pk;k tkrk gSA ik¡pok pj.k ifjR;kx (Egestion) gksrk gSA vifpr Hkkstu dks cM+h 

vk¡r esa Hkstk tkrk gSA tgk¡ mlesa ls ty vo'kksf"kr gksrk gSA ty ds iqu% vo'kks"k.k ds ckn vif'k"V inkFkZ dks 

xqnk }kjk ckgj fudky fn;k tkrk gSA 

4-7 'kCnkoyh 

/kwlj & /kwy ds jax dk] [kkdh 

vka=;ksftuh & vk¡r vkSj vkek'k; dks tksM+us okyk va'k 

vkek'k; & isV 

var%lzkoh xzafFk & os xazfFk;k¡ tks vius gkeksZu lh/ks jDr/kkjk esa NksM+ nsrh gSaA 

cká lzkoh xzafFk& os xzfUFk;k¡ tks viuk izeq[k mRikn fdlh ufydk ¼MDV½ ds }kjk vius xUrO; rd igq¡pkrh gSaA 

4-8 vH;kl iz'uksa ds mÙkj 

1- 8&10 ehVj 

2- xzg.kh (Duodenum) 

3- dkfMZ,d (Cardiac) 

4- gkbMªksDyksfjd vEy] 'ys"ek rFkk fuf"Ø; isfIlukstu 

5- vXU;k'k; 
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4-9 lanHkZ xzUFk lwph 

1- f=ikBh % ujsUnz ukFk ¼2004½& ljy thou foKku] Hkkx&2] dksydkrk % 'ks[kj izdk'kuA 

2- MkW0 jes'k xqIrk] MkW0 ,e- ih- dkSf'kd ¼2019½ vk/kqfud thofoKku] Hkkx&2 izdk'k ifCyds'kUl] 

eqt+¶Qjuxj] ¼m0iz0½A 

3- czãopZl ekuo 'kjhj jpuk ,oa fØ;kfoKku] izdk'ku Jh osnekrk xk;=h VªLV 'kkafrdaqt] gfj}kjA 

4- MkW- eqdqUn Lo:i oekZ ¼2013½ ekuo&'kjhj&jpuk&foKku izdk'ku dk'kh fgUnw fo'ofo|ky;] 

okjk.klhA 

5- xqIr] izks0 vuUr izdk'k ¼2008½ ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjkA 

6- 'kekZ MkW0 rkjk pUnz ¼1979½ vk;qosZnh; 'kjhj jpuk foKku] ukFk iqLrd Hk.Mkj jsyos jksM] jksgrdA 

 4-10  fuca/kkRed iz'u 

iz'u 1- euq"; ds ikpu laLFkku dk lfp= o.kZu dhft,A 

iz'u 2- ekuo ikpu ra= ds vUrxZr ikpu dh fØ;kfof/k dks le>kb, \ 
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          5-3-1  òDd dh lajpuk  
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             5-3-4  ew= ekxZ 
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5-9    mRltZu esa vU; vaxksa dh Hkwfedk 

5-10 lkjka'k 

 5-11    'kCnkoyh 

5-12   vH;kl iz'uksa ds mÙkj 

5-13 lUnHkZ xzUFk lwph 

5-14  fuca/kkRed iz'u 

 

  



 

 

100 

5-1  izLrkouk 

fiz; f'k{kkfFkZ;ksa] fiNyh bdkbZ esa vkius ikpu rU= dk v/;;u fd;k ftlesa vkius tkuk fd ekuo 

'kjhj dh dksf'kdkvksa esa mikip;h (Metabolic) fØ;kvksa ds QyLo:i dkcZu MkbZ vkWDlkbM (CO2)] ty] 

veksfu;k (NH3)] ;wfj;k] ;wfjd vEy] yo.k vkfn dbZ ,sls vitkr ;k vif'k"V (waste) inkFkZ curs jgrs gSa 

tks 'kjhj ds fy, vuko';d o gkfudkjd gksrs gSaA ;g inkFkZ ftUgsa dksf'kdk;sa fujUrj folftZr djrh 

jgrh gSa mRlthZ inkFkZ dgykrs gSaA og fØ;kfof/k ftlds ek/;e ls gekjs 'kjhj ds gkfudkjd inkFkZ ;k 

fo"kSys inkFkZ ckgj vkrs gksa] mRltZu dgykrh gS vkSj bl fØ;k dks lEiUu djus ds fy;s tks vax lg;ksx djrs 

gSa mRltZu ra= dgrs gSaA ekuk 'kjhj dk eq[; mRlthZ vax Ropk] QsQM+k] ;d̀r rFkk o`Dd gSA bl bdkbZ esa 

ge òDd dh ppkZ djsxsaA euq"; ds 'kjhj esa o`Dd ,d eq[; vax gksrk gSaA izLrqr bdkbZ esa ge o`Dd dh 

lajpuk rFkk mlds dk;Z dk v/;;u djsxaasA 

 5-2 mn~ns'; 

izLrqr bdkbZ ds v/;;u ds ckn vki & 

 o`Dd dh vkarfjd lajpuk dk lfp= o.kZu dj ldsaxsA 

 ekuo ds mRltZu ra= dk o.kZu dj ldsaxsA 

 mRltZu ra= dk 'kjhj esa D;k egRo gS le>k ldsaxsA 

 mRltZu ra= ds dk;ksZa dh O;k[;k dj ldsaxsA 
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5-3 mRltZu ra= dh lajpuk 

euq";ksa esa mRltZu ra= ,d tksM+h o`Dd] ,d tksM+h ew= ufydk] ,d ew=k'k; vkSj ,d ew= ekxZ dk cuk 

gksrk gSA 

 

 

    5-3-1  o`Dd ;k xqnsZ dh lajpuk (Structure of Kidney) 

vxj ge òDd dh lajpuk dh ckr djsa rks euq"; esa òDd (Kidney) ;d̀r ds uhps] ihNs dh vksj gksrk gS 

ekuo esa dqay ,d tksM+h òDd gksrk gS bldk Hkkj 130&150 xzke gksrk gSA mnjxqgk ls ckgj] es:n.M ds 

nkfguh vkSj ck;ha vksj dfV d'ks:dkvksa ds e/; ik;h tkrh gSA izR;sd òDd ds pkjksa vksj] bls ;FkkLFkku lgkjk 

nsus vkSj lqj{kk iznku djus ds fy, olh; Ård dh xn~nh (cushion) gksrh gSA òDd xgjs yky jax ds rFkk 

lse ds cht dh vkd̀fr ds gksrs gSaA izR;sd òDd vkSlru 10 ls 12-5 lseh- yEck] 5 ls 7-5 lseh- pkSM+++k rFkk 

yxHkx 2-5 lseh- eksVk gksrk gSA izR;sd òDd dk ik'oZ dh vksj dk Hkkx mBk gqvk vFkkZr mÙky (convex) 

rFkk d'ks:dn.M dh vksj dk Hkkx nck gqvk vFkkZr vory (concave) gksrk gSA vory Hkkx esa ,d 

vuqnS/;Z fNnz gksrk gS] ftls gkbyl ¼o`Dd ukfHk½ dgrs gSaA blls gksdj o`Ddh; /keuh o raf=dk,¡ izos'k 



 

 

102 

djrh gSa] rFkk o`Ddh; f'kjk vkSj ew= ufydk ckgj fudyrh gSA ,d vf/ko`Dd (suprarenal) vUr%L=koh 

xzfUFk izR;sd òDd ds Åijh Nksj ij Vksih dh Hkk¡fr <dh gksrh gSA izR;sd òDd ds pkjksa vksj rUrqe; la;ksth 

Ård dk eghu òDd [kksy (renal capsule) gksrk gSA 

dksVZsDl fdMuh dk lcls ckgjh Hkkx gksrk gS ;gka ij :f/kj Nurk gS ;gha ij fdMuh dh dk;kZRed ,oa

 

 

lajpukRed bdkbZ usÝkWu gksrh gSA esMqyk (Medulla) okyk Hkkx vUnj dh rjQ gksrk gS rFkk 'kaDokdkj 

tSls NksVs&NksVs Hkkx esa caVk gksrk gSA ftls fijkfeM~l (Pyramids) dgrs gSa esMqyk ukbVªkstuh vof'k"V 

inkFkksZa dks isyfol (Pelvis) esa Hkstrh gS rFkk isyfol bls ew=okfguh eas Hkst nsrk gSA 

 

o`Dd ufydkvksa vFkkZr o`Ddk.kqvksa dh lajpuk 

(Structure of Uriniferous or Renal Tubules or Nephrons) 

 izR;sd òDd dk izeq[k Ård vFkkZr iSjsUdkbek yxHkx nl yk[k yEch] eghu ,oa vR;f/kd 

dq.Mfyr ufydkvksa dk ,d tfVy o Bksl fi.M gksrk gS ftUgsa o`Dd ufydk,¡ ;k o`Ddk.kq (renal tubules 

or nephrons) dgrs gSaA ;s ,d la;ksth Ård dh FkksM+h&lh ek+++++= esa ijLij Blh jgrh gSA ;s o`Ddksa dh 

lajpukRed ,oa fØ;kRed bdkb;k¡ gksrh gS vr% bUgha esa ew= (urine) curk gS ftlesa mRlthZ inkFkZ?kqys 

jgrs gSaA izR;sd O;fDr esa Hkwz.kh; ifjo/kZu (embryonic development) esa ftruh o`Dd ufydk,¡ cu tkrh 

gS] mruh gh thou Hkj jgrh gSaA o`f) dky esa buesa Hkh o`f) gksrh gS ijUrq budh la[;k ugha c<+rhA O;Ld 

esa tks ufydk,¡ {kfrxzLr ;k u"V gks tkrh gSa muds LFkku ij Hkh ubZ ufydk,¡ ugha curha] vFkkZr o`Dd ds 

mrd esa iqu:n~Hkou (regeneration) ugha gksrkA izR;sd o`Dd ufydk fuEufyf[kr nks izeq[k Hkkxksa esa foHksfnr 

gksrh gS & 

1- ckseu lEiqV (Bowman‘s Capsule) 

2- lzkoh ufydk (Secretory Tubule) 
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1- ckseu lEiqV (Bowman‘s Capsule) : izR;sd o`Dd ufydk] o`Dd ds oYdyh; Hkkx esa fLFkr ,d 

I;kysuqek ckseu lEiqV ls izkjEHk gksrh gSA lEiqV ds xrZ ;k xM<+s yxHkx 50 eghu ,oa lekukarj QSyh 

#f/kj dsf'kdkvksa (blood capillaries) dk ?kuk xqPNk gksrk gSA ftls Xykses:yl (glomerulus) dgrs 

gSaA lEiqV rFkk Xykses:yl feykdj o`Dd ;k eSYih?kh dkWiZly (renal or Malpighian corpuscle) dgk 

tkrk gSA lEiqV dh nhokj nksgjh gksrh gS] D;ksafd o`Dd ufydk ds cUn Nksj ij lEiqV Xykses#yl ds 

dkj.k Bhd mlh izdkj Hkhrj /k¡l tkus ls curk gS tSls fdlh yEcs xqCckjs ds Qwys gq, fljs dks ge 

vaxwyh ls nck nsaA lEiqV dh ckgjh ,oa Hkhrj /k¡lh nhokj ds chp esa bldh lW¡djh&lh xqgk gksrh gSA 

iwjh nhokj bdgjh ,fiFkhfy;e dh cuh gksrh gSA ckgjhnhokj ,fiFkhfy;eh dksf'kdk,¡ piVh] 'kYdh 

(squamous) gksrh gS Hkhrj /k¡lh nhokj esa fo'ks"k izdkj dh dksf'kdk,¡ gksrh gS] ftUgsa iksMkslkbV~l 

(podocytes) dgrs gS ;s cM+h&cM+h piVh dksf'kdk,¡ gksrh gS vkSj izR;sd dksf'kdk ls dbZ cM+s&cM+s 

vaxqyhuqek izo/kZ fudys jgrs gSA vius izo/kksZ lfgr ;s dksf'kdk,¡ Xykses#yl dh dksf'kdkvksa 

(capillaries) ls fyiVh jgrh gSA dsf'kdkvksa dh nhokj vR;f/kd eghu vkSj fNnz;qDr gksrh gSA vr% 

dsf'kdkvksa ds #f/kj ds IykTek dk dqN va'k bl dyk esa ls Nu dj o`Dd ufydkvksa esa tkrk jgrk 

gSA bl izdkj] ;g nhokj ,d fuL;and (filter) dk dke djrh gSA Xykses:yl esa vfHkokgh o`Dd 

/kefudk (afferent renal arteriole) }kjk jDr vkrk gS rFkk ;gka ls viokgh o`Dd /kefudk (efferent 

renal arteriole) ls gksdj vkxs c<+rk gSA  

 

2- lzkoh ufydk (Secretory Tubule)% ckseu lEiqV dks N+ksM+dj o`Dd ufydk ds 'ks"k Hkkx dks lzkoh 

ufydk dgrs gSaA ;g NksVh&lh] l¡djh xzhok (neck)] eksVh lehiLFk dq.Mfyr ufydk (proximal 

convoluted tubule), yEcs] irys rFkk ―U‖  dh vkd`fr ds gsUys ds ywi (Henle‘s loop) rFkk eksVh 

nwjLFk dq.Mfyr ufydk (distal convoluted tubule) esa foHksfnr gksrh gSA gsUys ds ywi dh vojksgh 

(descending) Hkqtk iryh gksrh gSA dqN o`Dd ufydkvksa esa bldh vkjksgh (ascending) Hkqtk dk 

lehiLFk Hkkx] vojksgh Hkqtk dh Hkk¡fr iryk] ijUrq nwjLFk Hkkx nwjLFk dq.Mfyr ufydk dh Hkk¡fr eksVk 

gksrk gSA vU; o`Dd ufydkvksa esa vkjksgh Hkkx iwjk gh eksVk gksrk gSAnwjLFk dq.Mfyr ufydk vius nwjLFk 

Nksj ij ,d lh/kh laxzg ufydk (collecting tubule) esa [kqyrh gSA lzkoh ufydk ij #f/kj dsf'kdkvksa 

dk tky fyiVk gksrk gSA 
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           laxzg ufydk,¡ esM~;wyk ds fijSfeM~l esa fLFkr gksrh gSaA izR;sd laxzg ufydk esa dbZ fudVorhZ 

o`Dd ufydk,¡ [kqyrh gSaA izR;sd fijSfeM ds vadqj (papilla) esa dbZ fudVorhZ laxzg ufydk,¡ dqN eksVh 

izeq[k laxzg ufydk,¡ cukrh gSa ftUgsa csfyukbZ dh ufydk,¡ (ducts of Bellini or papillary ducts) dgrs gSa 

laxzg rFkk csfyukbZ dh ufydkvksa ds dkj.k fijSfeM jsf[kr (striated) ls fn[kkbZ nsrs gSaA csfyukbZ dh 

ufydk,¡ fijSfeMksa ds vadqjksa ds f'k[kj ij ew=okfguh (ureter) esa [kqyrh gSaA  

d̀f=e òDd (Artificial Kidney)- tc fdMuh usÝkWu dksf'kdk;sa dke ugha djrh gSa rc jDr esa vof'k"V inkFkksZa 

d k teko T;knk gks tkrk gS ftlls VkWfDlu dh ek=k 'kjhj esa c<+us yxrh gSA rc jDr dks 'kjhj ls ckgj ,d 

lsyqykst dh Vadh esa izokfgr fd;k tkrk gS blls v'kqf);ka ckgj gks tkrh gSa vkSj 'kq) jDr dks iqu% 'kjhj esa Hkst 

fn;k tkrk gSA bl izfØ;k dks Mk;fyfll (Dialysis) dgrs gSaA 

uksV %& tc jDr dks iqu% ekuo 'kjhj esa Mk;fyfll ds nkSjku LFkkukUrfjr fd;k tkrk gS rc blesa fgisfju 

uked izksVhu feyk fn;k tkrk gS rkfd jDr teus u ik;sA fdMuh dh iFkjh dSfY'k;e vkWDlksysV uked inkFkZ 

dk cuk gksrk gSA iFkjh lkekU;r% iq:"kksa esa vf/kd ikbZ tkrh gSA 

 5-3-2   ew= okfguh (Ureters) 

izR;sd òDd ls ,d fpduh] ekalis'kh Qkbcj ls cus V~;wc ls fudyrh gS ftls ew=okfguh dgrs gSaA 

ew=okfguh ew= dks gekjh mnjxqgk ds lcls fupys Hkkx] vFkkZr Jksf.k xqgk (pelvic cavity) esa fLFkr ew=k'k; 
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(urinary bladder) esa ys tkrh gSA ew=okfgfu;k¡ yxHkx 25 ls 30 lseh- yEch rFkk yxHkx 1-5 lseh- eksVh 

ufydk,a gksrh gSaA izR;sd ew= okfguh viuh vksj ds o`Dd dh xqgk vFkkZr o`Dd dksVj (renal sinus) esa fLFkr 

dhiuqek òDdJksf.k (renal pelvis) ls 'kq: gksrk gS vkSj ew=k'k; dh fiNyh nhokj ds viuh vksj ds ihNs ds Hkkx 

esa fLFkr ,d frjNs fNnz (ureteral openning) }kjk ew=k'k; esa [kqyrh gSA frjNs gksus ds dkj.k bu fNnzksa ls 

ew=k'k; eas Hkjk ew= okil ew=okfgfu;ks esa ugha tk ikrkA 

 5-3-3  ew=k'k; (Urinary bladder) 

;g ,d FkSyhuqek lajpuk gksrh gS ftldk fuekZ.k isf'k;ksa ds }kjk gksrk gSA òDdksa esa mRiUu gqvk ew= 

okfgfu;ksa ds }kjk bl ew=k'k; esa bdV~Bk gksrk jgrk gSA bldh {kerk 300 ls 400 ,e-,y- ew= xzg.k djus dh 

gksrh gS rFkk bl ew=k'k; esa bdV~Bs gksus okys ew= dh laosnuk efLr"d rd igq¡pk;h tkrh gS rFkk blds Hkj tkus 

ij vuSfPNd isf'k;ksa dks f'kfFky djus ij ;g ew= ekxZ ds }kjk vkxs c<+us yxrk gSA iq:"kksa esa ;g eyk'k; ds 

lkeus rFkk izksLVsV xzafFk ds Åij jgrk gSA fL=;ksa esa ;g dqN uhps dh vksj] xHkkZ'k; rFkk ;skfu ds Åij Hkkx 

ds lkeus fLFkr gksrk gSA 

 5-3-4  ew=ekxZ (Urethra) 

ew=k'k; ls ,d ew=uyh] uyh ds :i esa 'kjhj ls ckgj fudyrh gS ftldk dk;Z ew=k'k; esa fLFkr ew= 

dks ckgj fudkyuk gksrk gSA fL=;ksa esa bldh yEckbZ dsoy 4 lseh- tcfd iq:"kksa esa ;g 20 lseh- rd yEck 

gksrk gSA bl ij vkWVksuksfed rfU=dk ra= dk fu;a=.k jgrk gSA 

  5-4  mRltZu dh fØ;k fof/k 

euq"; esa izeq[k mRlthZ inkFkZ ;wfj;k (urea) gksrk gS] vFkkZr mRltZu ;wfj;ksVhfyd (ureotelic excretion) gksrk 

gSA mRltZu dh izfØ;k tfVy gksrh gSA blds vUrxZr nks izeq[k izfØ;k,¡ gksrh gSa& ¼d½ ;d`r esa 

;wfj;k&la'ys"k.k (urea synthesis in liver)] rFkk ¼[k½ òDdksa }kjk ew= dk fuekZ.k ,oa mRltZu (Formation and 

excretion of urine in Kidneys) 

¼d½ ;d`r esa ;wfj;k&la'ys"k.k (Urea-Synthesis in Liver) ;g mRltZu dk tSo&jklk;fud 

(biochemical) igyw gksrk gSA blesa ;d`r dksf'kdkvksa es veksfu;k (Ammonia-NH3) rFkk dkcZu 

MkbvkWDlkbM (CO2) dh vfHkfØ;k ds QyLo:i ;wfj;k dk la'ys"k.k gksrk gSA dqN veksfu;k dk rks 

'kjhj dksf'kdk,¡ vius izksVhu&mikip; ds vif'k"V inkFkZ (byproduct) ds :i esa :f/kj esa eqDr djrh jgrh 

gSa vkSj ;d`r dksf'kdk,¡ 
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bls :f/kj ls ysrh jgrh gSa] ijUrq vf/kdka'k veksfu;k Lo;a ;dr̀ dksf'kdkvksa esa mu fujFkZd ,sehuks vEyksa ds 

fo,sehuhdj.k vFkkZr ,sehuksgj.k (deamination) ls curh gS] tks izksVhu ikpu ds QyLo:i :f/kj esa vo'kksf"kr 

gksrs gaS] ysfdu 'kjhj dh rRdkyhu vko';drk ls vf/kd gksus ds dkj.k ;d`r esa :d tkrs gSaA ,sehuksgj.k 

esa ,sehuks vEy ds v.kq ls] vkWDlhdj.k }kjk] veksfu;k (NH3) i`Fkd dj nh tkrh gSA ;dr̀ dksf'kdkvksa 

esa veksfu;k] dkcZu Mkb vkWDlkbM (CO2) ls feydj ;wfj;k (urea) dk fuekZ.k djrh gSaA ;d̀r dksf'kdk,¡ 

;wfj;k dks :f/kj esa eqDr djrh jgrh gSaA 

¼[k½ o`Ddksa }kjk ew= dk fuekZ.k ,oa mRltZu (Formation and Excretion of Urine by 

Kidneys)- :f/kj dks Nkudj blesa ls vuko';d vkSj vif'k"V inkFkksZa dks gVkuk o`Ddksa dk ewy dk;Z 

gksrk gSA ;g mRltZu dk HkkSfrd igyw gksrk gS D;ksafd blesa jklk;fud vfHkfØ;k,¡ ugha gksrh gSA òDd 

(Kidney) ds òDdk.kq (Nephron) ls mRlthZ inkFkksZa dks jDr ls fuEufyf[kr nks pj.kksa esa vyx fd;k tkrk 

gS& 

1- fuL;anu }kjk (By Filtration)& ;g fØ;k dksf'kdkxqPN (Glomerulus) es alEiUu gksrh gSA dksf'kdkxqPN 

,d Nuuh (Filter) dh Hkk¡fr dk;Z djrh gSA dksf'kdkxqPN ls gksdj izfr feuV yxHkx 1 yhVj jDr izokfgr 

gksrk gSA 1 yhVj jDr esa yxHkx 500 feyh- IykTek ik;k tkrk gSA jDr dk yxHkx 10% Hkkx blds }kjk Nurk 

(Filtration) gSA 

vfHkokgh /kefudk (Afferent Arteriole) dh eksVkbZ ¼O;kl½ vizokgh /kefudk (Efferent Arteriole) dh 
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vis{kk vf/kd gksrh gSA blfy, dksf'kdkxqPN (Glomerulus) esa jDr dk ncko c<+ tkrk gS] ftlls fuL;anu 

(Filtration) dh fØ;k lEiUu gksrh gSA mPp jDr nkc (High Blood Pressure) ij fuL;anu dh bl fØ;k dks 

vYVªkfQYVªs'ku (Ultra Filtration) dgrs gSaA 

vYVªkfQYVªs'ku fØ;k }kjk :f/kj IykTek ls ty] Xywdkst rFkk [kfut yo.k Nku fy;s tkrs gSaA bl 

fØ;k }kjk dsoy IykTek izksVhu o :f/kj dksf'kdk,¡ ugha Nu ikrh gSa rFkk jDr esa gh cuh jgrh gSaA Nuk gqvk 

jDr nzo fuL;anu (Liquid Filtrate) dgykrk gSA ;g fuL;anu cksesu lEiqV (Bowman's Capsule) 

dh ufydk esa tkrk gSA 

:f/kj dk ykHknk;d ?kVd fuL;anu (Filtration) ds }kjk Nku fy;k tkrk gS] bl izdkj ds p;ukRed 

fuL;anu dks ftlesa ykHknk;d ?kVd o inkFkZ Nku fy;s tkrs gSa mls Mk;fyfll (Dialysis) dgrs gSaA 

2- iqujko'kks"k.k }kjk (Reabsorption) 

cksesu lEiqV (Bowman's Capsule) ls Nuus ds ckn] jDr usÝkWu ds ckgj dksf'kdkvksa ds tky esa igq¡prk gSA 

fuL;anu (Filtrate) esa mifLFkr vusd ykHknk;d rÙoksa dks usÝkWu dh ufydkvksa ds pkjksa vksj mifLFkr :f/kj 

dksf'kdkvksa }kjk iqu% vo'kksf"kr dj fy;k tkrk gSA vo'kks"k.k dh ;g izfØ;k usÝkWu dh ufydkvksa ls jDr 

ds xqtjrs le; lEiUu gksrh gSA blds i'pkr~ jDr ifjlapj.k esa okil ykSVk fn;k tkrk gSA bl izfØ;k 

dks iqu%vo'kks"k.k (Reabsorption) dgrs gSaA fuL;anu }kjk vf/kdka'k ty dk vo'kks"k.k ijklj.k 

(Osmosis) dh fØ;k }kjk gksrk gSA vo'kks"k.k ds }kjk Xywdkst foVkfeu] [kfut yo.k] gkeksZUl vkfn 

ykHknk;d rÙoksa dks jDr ls vo'kksf"kr dj fy;k tkrk gSA gky dh oSKkfud vuqla/kku Li"V djrs gSa fd 100 

feyh- fuL;anu ls yxHkx 99 feyh- nzO; dk iqu% vo'kks"k.k gks tkrk gSA iqujko'kks"k.k ds ckn ufydk dh 

dksf'kdkvksa esa dHkh&dHkh dqN mRlthZ inkFkksZa dk lzko gksrk gS] tks fuL;anu (Filtrate) esa feyrs gSaA bl 

lzko dks V~;wcqyj lzo.k (Tubular Secretion) dgrs gSa rFkk fuL;an (Filtrate) dks ew= (Urine) dgrs gSaA 

5-5  ew=&R;kx 

ew=.k (Micturition) ew= R;kx dh izfØ;k gSA ew= R;kx dh izfØ;k ew=k'k; fHkfÙk dh fpduh isf'k;ksa o ew=k'k; 

}kj ds pkjksa vksj [kqyus okyh dadky isf'k;ksa ds f'kfFkyu ds ek/;e ls iw.kZ gksrh gSA ew=k'k; dh fHkfÙk esa 

/khjs&/khjs ew=k'k; Hkjus ls f[kapko vkrk gS] rks ew=k'k; ds f[kapko xzkgh ew=k'k; esa raf=dk vkosxksa dks mRiUu 

djrs gSaA ;s vkos'k laosnh raf=dkvksa }kjk es:jTtq rFkk efLr"d rd ys tk, tkrs gSaA blls iw.kZrk ¼yxHkx 500 

feyh-½ dk cks/k gksrk gS rFkk rc vojksf/kuh izsjd vkosxksa ds fujks/k ls f'kfFky gksrs gSaA Lok;Ùk fu;a=.k ls ew=k'k; 

dh fHkfÙk esa fpduh isf'k;k¡ ladqfpr gksdj laxzfgr ew= dks [kkyh dj nsrh gSaA 

ew= ,d ikjn'khZ fo'ks"k xa/k o mikip;h vif'k"V ;qDr tyh; nzo gS] euq"; vius ew= esa ;wfj;k 
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fudkyrk gSA tks jax esa gYdk ihyk o FkksM+k vEyh; ¼vkSlr pH 6-0 ,oa bldk ijkl 4-2 ls 8-2½ gksrk gSA 

 

ew= dk jklk;fud la;kstu rFkk HkkSfrd izd`fr %  

(Chemical Composition and Physical Nature of Urine) 

ew= esa lkekU;r% 95%  ty] 2% vuko';d yo.kksa ds vk;u]2.6% ;wfj;k] 0.3% 

fØfVfuu rFkk lw{e ek=k esa ;wfjd vEy ,oa vU; vuko';d vkSj vif'k"V inkFkZ gksrs 

gSaA ;wjksØkse (urochrome) uked jaxk inkFkZ dh mifLFkfr ds dkj.k ew= dk jax Hkh 

gYdk ihyk&lk gksrk gSA ;wjksØkse] fiÙk jaxkvksa dh Hkk¡fr] fgeksXyksfcu ds fo[k.Mu ds 

QyLo:i cu dj :f/kj esa eqDr gksrk gSA ew= {kkjh; ugha oju~ gYdk vEyh; (ph—

6.00) gksrk gSA ,d O;Ld euq"; izfrfnu vkSlru 1&1-5 yhVj ew= mRlftZr djrk gS 

ew= dk fo'kys"k.k o`Ddksa ds dbZ mikip;h fodkjksa rFkk vU; chekfj;ksa dks bafxr djrk 

gSA mnkj.kkFkZ] ew= esa Xywdksl (glycosuria) dhVksu dk; dh mifLFkfr (ketonuria) 

e/kqesg (Diabetes mellitus) jksx ds y{k.k gSA  

 

5.6 mRltZu dk egÙo (IMPORTANCE OF EXCRETION) 

 

gekjs 'kjhj dk rjy Hkkx (Fluid Copartment of Our Body)% 'kjhj dk dqy ty (Total Body 

Water=TBW)% gekjs 'kjhj dk yxHkx 57%  Hkkx ty gksrk gS tks 'kjhj esa nks Jsf.k;ksa ds rjy 

inkFkksZ esa foyk;d (solvent) dk dke djrk gS & dksf'kdkvksa ds lkbVkslkWy (cytosaol) vFkkZr vUr% 

dksf'kdh; rjy (ICF) esa rFkk dksf'kdkvksa ds ckgjh ckádksf'kdh; rjy (ECF) esaA ty dk yxHkx 

nks frgkbZ Hkkx vUr% dksf'kdh; rjy esa rFkk 'ks"k ckádksf'kdh; rjy esa gksrk gSA ckádksf'kdh; 

rjy Loa; rhu Hkkxksa esa foHksfnr gksrk gS& #f/kj IykTek (ECF dk yxHkx 20%),yfldk (ECF dk 

yxHkx 5%), rFkk Ård nzO; (ECF dk yxHkx 75%),ckádksf'kdh; rjy (Extracellular Fluid= 

ECF)% blesa Ård nzO; #f/kj IykTek dk va'k gksrk gS rFkk yfldk Ård nzO; dk va'k gksrh gSA 

bl izdkj ECF dksf'kdkvksa ds ckgj iw.kZ 'kjhj esa ,d vfofPNu rjy okrkoj.k cukrk gS ftls 

DykWMh cjukMZ (Claude Bernard,1865) us 'kjhj dk Hkhrjh okrkj.k (milieu interieu or internal sea 

of body) dgkA ;g okrkoj.k 'kjhj ds fofHkUu Hkkxksa ds chp rFkk 'kjhj ,oa blds ckgjh okrkoj.k ds 

chp ifjogu ek/;e (transport medium) dk dke djrk gSA Li"V gS fd ,d vksj ECF 'kjhj ds 

fofHkUu Hkkxksa ls ykHknk;d inkFkksZ ¼iks"kd inkFkksZ] vkWDlhtu (O2),gkWjeksUl vkfn½ dks xzg.k djds 
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'kjhj dh dksf'kdkvksa rd igq¡pkus okyh vkiwfrZ iz.kkyh (supply line) dk rFkk nwljh vksj dksf'kdkvksa 

ds vif'k"V inkFkksZ ¼dkcZu MkbvkWDlkbM (CO2), ty rFkk ukbVªkstuh; ,oa vU; vif'k"V inkFkksZ½ 

dks ,df=r djds mu vaxksa rd igq¡pkus okyh vif'k"V fuxZe iz.kkyh (sanitary drainage line) dk 

dke djrk gS tks bu mif'k"Vksa dk 'kjhj cká okrkoj.k esa foltZu ;k mRltZu djrs gSaA  

 

'kjhj ds vUr% okrkoj.k dh v[k.Mrk 

(Constancy or Steady State of Internal Environment of Body) 

                  “kjhj&dksf”kdk,¡ “kjhj ds lajpukRed laxBu vkSj bldh fØ;kUed lqO;oLFkk esa 

viuk iw.kZ ;ksxnku rHkh dj ldrh gSa tc buesa lqpk# :i ls mikip; (metabolism) gksrk jgsA 

dksf”kdkvksa esa lqpk# mikip; rHkh lEHko gS tc Ård nzO; ls budk jklk;fud vknku&iznku lkekU; 

cuk jgs vkSj ;g jklk;fud vknku&iznku rHkh lkekU; cuk jg ldrk gS tc “kjhj dk vUr%okrkoj.k 

v[k.M cuk jgs] vFkkZr blesa fofo/k HkkSfrd&jklk;fud n”kk,¡ (physio-chemical conditions) LFkkbZ cuh 

jgsaA vUr%okrkoj.k dh ;s n”kk,¡ eq[;r% gksrh gS blesa ty dh ek=k] blds ifjlapj.k dh nj] rki 

pH,ijklj.kh nkc (osmotic pressure),jklk;fud la;kstu] fofHkUu vk;Ul (ions) dk lkUnz.k] vEy&{kkj 

lUrqyu (acid-base balance) vkfnA 

 

5.7 leLFkSfrdrk vFkkZr gksfe;ksLVSfll(HOMEOSTAIS) 

lHkh tkurs gSa fd “kjhj ds ckgjh okrkoj.k esa HkkSfrd ,oa jklk;fud n”kk,¡ vR;f/kd vfLFkj gksrh 

gSaA ;s lnSo cnyrh jgrh gSaA cnyrh jgus okyh okrkoj.kh; n”kkvksa esa vius&vki dks thfor n”kk esa 

cuk, j[kus ds fy, izR;sd tho dks viuh fØ;kvksa esa fujUrj vko”;d ifjorZu djrs jguk iM+rk gSA 

thoksa dh bl {kerk dks izfrfØ;k”khyrk (reactivity,responsiveness, irritability or behaviour) dgrs gSaA 

okrkoj.kh; n”kkvksa ds vuqlkj] “kjhj dh fofHkUu izfrfØ;kvksa dks vUtke nsus] vFkkZr buds 

fØ;kUo;u esa iw.kZ “kjhj dh] ;k fdUgh fo”ks’k Årdksa dksf”kdkvksa ds mikip; esa ifjorZu gks tkrs gSa 

mikip; dh nj] dqN fof”k’V inkFkksZ dh [kir] ;k dqN fof”k’V vif”k’V inkFkksZ dk mRiknu ?kV&c<+ 

ldrk gS] ;k fQj dqN vlkekU; vif”k’V inkFkZ Hkh cu ldrs gSaA bl lcds QyLo:i “kjhj ds vUr% 

okrkoj.k dh fofHkUu n”kk;sa izHkkfor gksrh gSa ftlls vUr% okrkoj.k dh v[k.Mrk ds izHkkfor gks tkus ds 

dkj.k thfor jguk dfBu ;k vlEHko gks ldrk gS blfy, thoksa esa vius bl vUr% okrkoj.k dh 

v[k.Mrk (steady state) dks cuk;sa j[kus] vFkkZr blds vuqj{k.k (maintenance) dh {kerk gksrh gSA thoksa 

dh blh {kerk dks leLFkSfdrk vFkkZr gksfe;ksLVSfll (homeostasis) dgrs gSA 
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izfrfØ;k”khyrk ,oa leLFkSfdrk dk fu;a=.k vkSj fu;eu (Control and Regulation of 

Reactivity and Homeostasis): okrkoj.kh; n”kkvksa ds vuqlkj “kjhj dh izfrfØ;kvksa rFkk 

fQj bu izfrfØ;kvksa ds vuqlkj leLFkSfdrk ds fu;U=.k ,oa fu;eu ds fy, mPp dksfV ds 

tUrqvksa esa nks ,sls rU=ksa dk fodkl gqvk tks bu izfØ;kvksa (processes)ds fy, “kjhj ds lHkh 

Hkkxksa dh fØ;kvksa dk fu;U=.k ,oa fu;eu djrs gSaA bu rU=ksa dks blfy, leUo;u ;k 

lekdyukRed (co-ordinating or integrative)rU= dgrs gSaA ;s rU= gksrs gSa & rfU=dk rU= 

(nervous system) rFkk vUr%lzkoh rU= (endocrine system) | 

 

5.8    o`Ddksa ds fu;U=.k dk;Z 

(REGULATION FUNCTIONS OF KIDNEYS) 

 

euq’; ds “kjhj esa o`Dd mRltZu ds vfrfjDr fuEufyf[kr dk;ksZ dk fu;eu Hkh djrs gSa& 

1- leLFkSfrdrk vFkkZr gksfe;ksLVSfll (Homeostasis)% o`Dd #f/kj esa ls vko”;drk ls vf/kd vkSj 

vif”k’V ,oa fujFkZd inkFkksZ dk p;ukRed mRltZu (selective excretion) djds “kjhj ds Hkhrjh rjy 

okrkoj.k ¼#f/kj] ykfldk ,oa Ård nzO;½ dh jklk;fud v[k.Mrk cuk, j[kus vFkkZr leLFkSfrdrk 

vFkkZr gksfe;ksLVSfll dk egÙoiw.kZ dke djrs gSaA  

2- pH dk fu;eu (Regumation pH)%  'kjhj ds rjy vUr%okrkoj.k dk pH yxHkx 7-4 gksrk gS 

mikip;h vfHkfØ;kvksa ds QyLo:i ;fn gkbMªkstu vk;u (H+) vf/kd la[;k esa cuus yxrs gSa] vFkkZr 

Ph ?kVus yxrk gS rks 'kjhj esa vEyh;rk (acidosis) dk jksx gks tkrk gSA blh izdkj] ;fn (H+) de 

la[;k esa cuus yxrs gSa] vFkkZr pH c<+us yxrk gS rks 'kjhj esa {kkjh;rk (alkalosis) dk jksx gks tkrk gSA 

'kjhj es dbZ vEy&{kkj izfrjks/kd rU= (acid-base buffer systems) pH dh ?kVk&c<+h dks Bhd djrs 

gSaA HCO3 dk iqujo'kks"k.k rFkk H+ vk;uksa dh vf/kd ;k de la[;k dk mRltZu djds] o`Dd Hkh pH 

ds fu;eu esa egÙoiw.kZ lg;ksx nsrs gSaA  

3- #f/kj dh ek=k rFkk bldh ijklj.kh;rk dk fu;eu (Blood Volume and its Osmolality) % gkWjeksUl 

dh lgk;rk ls ty vkSj yo.kksa dh vko';d ek=k dks jksddj rFkk vuko';d ty vkSj yo.kksa dk 

mRltZu djds o`Dd vUr%okrkoj.k dh ijklj.kh;rk (osmolality) dk fu;U=.k djrs gSaA ;g cgqr 

egÙoiw.kZ gksrk gSA Ård nzO; esa yo.kksa dh ek=k c<+ tkus ij dksf'kdkvksa dk ty ckgj fudy vk,xk 

ftlls ;s fldqM+dj èr gks tk,¡xhA blh izdkj] Ård nzO; esa yo.kksa dh ek=k ?kV tkus ij dksf'kdkvksa 

esa ty Hkjdj bUgsa Qqyk nsxk ftlls ;s QV tk,¡xhA  
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4- #f/kjnkc dk fu;eu (Blood Pressure) % o`Dd #f/kjnkc (Blood Pressure=BP) dk Hkh fu;eu djrs 

gSaA T;ksgh #f/kjnkc de gksus yxrk gS] òDd ufydkvksa ls lEcfU/kr tDLVkXykses#yj midj.kksa dh 

dksf'kdk,¡ #f/kj esa jsfuu (renin) uked ,Utkbe eqDr djus yxrh gSaA #f/kj esa jsfuu] ;d`r }kjk 

lzkfor ,d fuf"Ø; izksVhu] ,fUtvksVsfUlukstu (angiotensinogen), dks lfØ; ,fUtvksVsfUlu izFke 

(angiotensin I) esa cny nsrk gSA #f/kj dk ,d vU; ,Utkbe] ,fUtvksVsfUlu&ifjorZd ,Utkbe 

(angiotensin-converting enzyme )] ,fUtvksVsfUlu izFke (angiotensin I) dks ,fUtvksVsfUlu f}rh; 

(angiotensin II) esa cnyrk gS tks ,d gkWjeksu gksrk gSA bl gkWjeksu ds izHkko ls vf/ko`Dd xzfUFk;ksa 

(adrenal glands) ls ,sYMksLVhjkWu (aldosterone) uked gkWjeksu dk lzko.k c<+ tkrk gSA ,sYMksLVhjkWu 

o`Dd ufydkvksa ds fuL;an Na
+ 
ls vk;u ,oa ty ds iquvZo'kks"k.k dks c<+kdj #f/kj dh ek=k c<+krk gS 

ftlls #f/kjnkc lkekU; gks tkrk gSA  

5- 'kjhj esa vkWDlhtu (O2) dh deh vFkkZr gkbiksfDl;k (hypoxia) gksus ij òDd ,fjFkzksiks;fVu 

(erythropoietin) uked gkWjeksu #f/kj esa eqDr djrs gSaA ;g gkWjeksu vfLFk eTtk (bone marrow) esa 

igq¡pdj vf/kdkf/kd yky #f/kjk.kqvksa ds fuekZ.k dk rFkk #f/kj esa budh eqfDr dk fu;eu djrk gSA 

6- o`Dd dSfYlVªk;y (Calcitriol-Vitamin D3) uked gkWjeksu dks Hkh #f/kj esa eqDr djrs gSaA ;g gkWjeksu 

gfM~M;ksa ds fuekZ.k rFkk vk¡r esa Ca
2+
 ,oa Mg

2+
 vk;uksa ds vo'kks"k.k dk fu;eu djds gksfe;ksLVSfll esa 

egÙoiw.kZ ;ksxnku djrk gSA 

vUr%okrkoj.k dh fo|qr&vi?kVuh;rk dk fu;eu (Electrolytic Condition) % o`Dd 'kjhj dh 

vko';drkuqlkj fofHkUu O;fDrxr vk;uksa (Ca
2
+, Mg

2+
,Na

+
,C

1-
,K

+
, HCO

3-
, HPO

2
4

-
vkfn) dk] 

p;ukRed iqujo'kks"k.k ;k lzko.k }kjk] cgqr gh lUrqfyr mRltZu djrs gSa rkfd vUr%okrkoj.k dh 

fo|qr&vi?kVuh vFkkZr bysDVªksykbfVd n'kk vuqdwy cuh jgsA 

 

5.9 mRltZu esa vU; vaxksa dh Hkwfedk 

o`Ddksa ds vykok Qq¶Qql] ;dr̀ vkSj Ropk Hkh mRlthZ vif'k"Vksa dks ckgj fudkyus esa enn djrs gSaA 

gekjs QsQM+s izfrfnu Hkkjh ek=k esa CO2 vkSj ty dh i;kZIr ek=k dk fu"dklu djrs gSaA gekjs 'kjhj 

dh lcls cM+h xzafFk ;dr̀ ^fiÙk* dk lzko djrh gSA ftlesa fcfy:fcu] fcyhojfMu] dkWysLVªkWy] fuEuhd̀r 

LVhjkW;M gkeksZu] foVkfeu rFkk vkS"k/k vkfn gksrs gSaA bu vf/kdka'k inkFkksZa dks varr% ey ds lkFk ckgj fudky 

fn;k tkrk gSA 

Ropk esa mifLFkr Losn xazfFk;k¡ rFkk rSy&xzafFk;k¡ Hkh lzko }kjk dqN inkFkksZa dk fu"dklu djrh gSaA Losn 

xzafFk }kjk fudyus okyk ilhuk ,d tyh; nzo gS] ftlesa ued] dqN ek=k esa ;wfj;k] ySfDVd vEy bR;kfn gksrs 
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gSaA gkykafd ilhus dk eq[; dk;Z ok"ihdj.k }kjk 'kjhj lrg dks BaMk j[kuk gS] ysfdu ;g Åij crk, x, dqN 

inkFkksZa ds mRltZu esa Hkh lgk;rk djrk gSA rSy xzfUFk;k¡ lhce }kjk dqN LVsjksy] gkbMªksdkcZu ,oa ekse tSls 

inkFkksZaa dk fu"dklu djrh gSA ;s lzko Ropk dks lqj{kkRed rSyh; dop iznku djrs gSaA 

 

mRltZu ra= ij ;ksx dk izHkko 

'kjhj ls vif'k"V inkFkZ ds mRltZu dh izfØ;k eas pkj vax 'kkfey gksrs gSa] os xqnssZ] vkar] Ropk vkSj 

QsQ+Ms+ gksrs gaSA xqnsZ ew= ds ek/;e ls] vkar ey ds ek/;e ls] Ropk ilhus ds ek/;e ls vkSj QsQM+k gok ds ek/;e 

ls vif'k"V inkFkZ fudkyrs gSaA ;|fi ;g lHkh pkj vaxksa dk dq'kyrkiwoZd dke djuk vko';d gS rkfd 

lsyqyj QaD'ku ds fy, vkarfjd okrkoj.k vuqdwy cuk jgs] vc rd xqnsZ muds chp lcls egRoiw.kZ vax gSA 

Ropk egRoiw.kZ vkSj lcls cM+h 'kjhj dk vax gS vkSj 'kjhj dks ,d lkFk j[kus ds vykok 'kjhj ds 

rkieku dks fu;af=r djus dk dke djrk gS] lkFk gh ilhus ds ek/;e ls vif'k"V inkFkksZa dks ckgj fudkyrk 

gSA tc jDr esa tgjhys inkFkZ dh vf/kdrk gksrh gS] rks ;g QksM+s] pdRrs vkSj Qaqfl;kas ds :i esa Ropk ds ek/;e 

ls fudyrk gSA tSlk fd lw;ZueLdkj ilhuk iSnk djrk gS] ifjlapj.k esa rsth ykrk gS vkSj ikpu vkSj ew= 

iz.kkfy;ksa ds ek/;e ls dpjs ds mUewyu dks c<+krk gS] 

;ksx vklu 'kjhj dks [khapus esa enn djrs gSa vkSj xqnsZ lfgr egRoiw.kZ vaxksa dks mRrsftr djrs gSa vkSj 

blfy, xqnsZ dh iFkjh ls NqVdkjk ikus ds fy, ;ksx djuk egRoiw.kZ gSA xqnsZ dh iFkjh ds fy, ;ksx dk mi;ksx 

cgqr yacs le; rd mipkj ds :i esa fd;k tkuk pkfg,A ;ksx xqnsZ dh iFkjh ds Yk{k.kksa tSls] ,saBu] eryh ls 

jkgr nsus esa enn djrk gSA xqnsZ ds dk;Z dks c<+kus ds fy, dqN mi;ksxh ;ksxklu fuEuor gSa& 

1- vklu& Hkaqtxklu] Å"Vªklu] v)Z&eRL;sUnzklu] likZlu] if'peksÙkkuklu] lsrq&cU/kklu vkSj ukSdklu 

vkfn vklu foJke c<+kus ds fy, tkus tkrs gSA ;s 'kjhj esa ty&izfr/kkj.kk ds izca/ku esa Hkh lgk;rk djrs gSaA 

vklu izHkkoh :i ls 'kjhj vkSj eu ds ruko dks fu;af=r djrk gSA ;s vkUrfjd vaxksa dh lQkbZ djrs gSa] tks 

'kjhj ls fo"kkDr inkFkksZa dks ckgj fudkyuk lqfuf'pr djrs gSaaA vklu jDr ds izokg dks xqnsZ dh vksj izokfgr 

djrs gSaA 

(i) dfVpØkpu & ;g jh<+ dh dBksjrk dks de djrk gS vkSj xqnsZ dh ekfy'k djrk gSA 

(ii) Å"Vªklu & ;g eqnzk xqnsZ] vXU;k'k; vkSj Fkk;jkW;M dks mRrsftr djrh gSA 

(iii) fr;Zd Hkqatxklu &;g fdMuh dh ekfy'k djrk gS vkSj xqnsZ esa vkWDlhtu dh ek=k dks c<+krk gSA 

(iv) /kuqjklu & ;g ikpu vkSj mUewyu esa lq/kkj djds xqnsZ dks mRrsftr djrk gSA 

(v) Hkwueuklu & blls jh<+ dh gM~Mh vkSj xqnsZ lfØ; gksrs gSaA 
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2- izk.kk;ke & izk.kk;ke jDrpki dks fu;af=r djrk gS vkSj fdMuh QsY;ksj tSlh chekfj;ksa dks gksus ls jksdrk gSSA 

3- 'kks/ku fØ;k & 'kks/ku fØ;kvksa ds vH;kl ls vkarfjd vaxksa dh lQkbZ gksrh gS vkSj ;s vax viuk dk;Z 

HkyhHkkafr dj ikus esa l{ke curs gSaA 

4- /;ku & /;ku }kjk 'kjhj ds fo"kkDr dks nwj fd;k tkrk gSA 

 

vH;kl iz'u 

fuEufyf[kr oLrqfu"B iz'uksa ds mÙkj nhft, & 

1- ew=h; laLFkku esa fuEu esa ls dkSu&lk lfEefyr gS \ 

¼v½ o`Dd ¼c½ ew= ufy;ka ¼l½ ew=k'k; ,oa ew=ekxZ ¼n½ mi;ZqDr lHkh 

2- izR;sd xqnkZ yxHkx % 

¼v½ 12 lseh- yEck ¼c½ 6 lseh- pkSM+k ¼l½ 3 lseh- ¼n½ mi;qZDr lHkh 

3- lkekU;r% ew= dk ih-,p- eku gksrk gS % 

¼v½ 6-0 ¼c½ 5-0 ls 8-0 ds chp ¼l½ 6-0 ls 8-0 ds chp ¼n½ buesa ls dksbZ ugha 

4- ew= R;kx dh bPNk tkxzr gksrh gS] tc ew=k'k; esa tek gksrk gS % 

¼v½ 300 feyh- ¼c½ 600 ls 800 feyh ew= ¼l½ 500 feyh- ew= ¼n½ buesa ls dksbZ ugha 

5- ew= R;kx dh bPNk dks fu;fU=r djrk gS % 

¼v½ czsu LVhe ,oa lsfjczy dkWVsZDl ¼c½ òDd ¼l½ ew=k'k; ¼n½ buesa ls dksbZ ugha 

5.10  lkjka'k 

bl bdkbZ esa vkius òDdksa dh lajpuk ,oa fØ;k fof/k dk v/;;u fd;kA mRltZu fØ;k og egRoiw.kZ 

fØ;k gS ftlds ek/;e ls 'kjhj p;&vip; fØ;k ds ifj.kkeLo:i mRiUu gkfudkjd inkFkksZa dk mRltZu 

djrk gSA ;g 'kjhj ds 'kqf)dj.k dh ,d ,slh fØ;k gS ftlds ek/;e ls 'kjhj dh xUnfx;ksa dks nzo :i ew= 

ds 

:i esa 'kjhj ls ckgj fudkyk tkrk gSA ekuo ds mRlthZ ra= esa ,d tksM+h o`Dd] ,d tksM+h ew=okfguh] ,d 

ew=k'k; vkSj ew= ekxZ lfEefyr gSA izR;sd òDd esa ,d fefy;u ufydkdkj lajpuk,a òDdk.kq gksrs gSaA òDdk.kq 

o`Dd dh fØ;kRed bdkbZ gS vkSj mlds nks Hkkx gksrs gSa& xqPN vkSj o`Dd ufydkA ew= fuekZ.k esa nks eq[; 

izfØ;k,a gksrh gSa& fuL;anu vkSj iqujko'kks"k.kA ew=k'k; esa ew= dk laxzg dsUnzh; raf=dk ra= }kjk ,sfPNd ladsr 

izkIr gksus rd fd;k tkrk gSA ladsr izkIr gksus ij ew= ekxZ }kjk bldk fu"dklu ew=.k dgykrk gSA Ropk] 

QsQM+s vkSj ;dr̀ Hkh mRltZu esa lg;ksx djrs gSaA 
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5.11 'kCnkoyh 

fuL;anu & Nkuus dk dke 

vfHkokgh & dasnz ij igqapkus okyk 

viokgh & dsanz ls ys tkus okyk @ dsUnzR;kxh 

iqujko'kks"k.k & iqu% vo'kksf"kr djuk 

5.12  vH;kl iz'uksa ds mÙkj 

1- ¼n½ mi;qZDr lHkh 

2- ¼n½ mi;qZDr lHkh 

3- ¼v½ 6-0 

4- ¼l½ 500 feyh- ew= 

5- ¼v½ cszu LVhe ,oa lsfjczy dkWVsªDl 

5.13 lUnHkZ xzUFk lwph 

1- jLrksxh] MkW- ohjckyk ¼2016½] tSo jlk;u rFkk dk;Zdh] dsnkjukFk jkeukFk 

2- xqIrk] izks0 vuUr izdk'k ¼2008½] ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjk 

3- nhf{kr jkts'k ¼2002½] 'kjhj jpuk fØ;k foKku] Hkk"kk Hkou] eFkqjk 

4- 'kekZ] MkW- rkjkpUnz ¼1999½] vk;qosZfnd 'kjhj jpuk foKku] ukMk iqLrd Hk.Mkj] jsyos jksM] jksgrd 

5- lDlsuk] vks0 ih0 ¼2009½] ,ukVkWeh ,.M fQft;ksykWth] Hkk"kk Hkou] eFkqjk 

5.14 fucU/kkRed iz'u 

1- mRltZu ra= dh lajpuk dk foLrkj iwoZd ppkZ dhft, \ 

2- o`Dd dh lajpuk dk o.kZu djrs gq, mRltZu dh fØ;kfof/k dk o.kZu dhft, \ 
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bdkbZ 6 & 'olu ra= & lajpuk o dk;Z bdkbZ dh :ijs[kk 

 6.1     izLrkouk 

    6.2     mn~ns'; 

6.3     'olu ra= 

6.4     'olu ra= dh lajpuk 

6-4-1 sukfldk ,oa ukfldk xqgk 

6-4-2 xzluh  

6-4-3 Loj;U=  

6-4-4 'okluyh  

6-4-5 QsQM+s  

6-4-6 'olfudk,¡  

6-4-7 ok;qdks"Bd  

6-4-8 Mk;Ýke  

   6.5   'olu dh fØ;k fof/k 

                        6.5.1     cká 'olu 

                        6.5.2    xSlksa dk ifjogu  

             6.5.3    vUr% 'olu 

                      6.5.4    'olu nj 

6-6 'olu dk fu;U=.k 

6.7     lkjka'k 

6.8     'kCnkoyh 

6.9     vH;kl iz'uksa ds mÙkj 

6-10 lUnHkZ xzUFk lwph 

6-11 fuca/kkRed iz'u 
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6.1    izLrkouk 

fiz; f'k{kkfFkZ;ksa] fiNyh bdkbZ esa vkius tkuk fd fdl izdkj òDd 'kjhj esa O;kIr vif'k"V dks :f/kj 

ls ysdj ew= ds :i esa 'kjhj ls ckgj dj nsrh gSA mlh izdkj izLrqr bdkbZ esa ge tkusaxs fd ekuo 'kjhj dks 

tSfod fØ;kvksa ds lapkyu ds fy, ÅtkZ dh vko';drk gksrh gS vkSj ;g ÅtkZ mls vkWDlhtu dh mifLFkfr 

esa Hkkstu ds tSfod vkWDlhdj.k (oxidation) ds QyLo:i izkIr gksrh gSA ;g fØ;k 'olu dgykrh gSA 

'olu ,d tSo jklk;fud izfØ;k gS ftlds QyLo:i ÅtkZ ,oa dkcZuMkbvkWDlkbM dk fuekZ.k gksrk gSA 

ÅtkZ dks jklk;fud ÅtkZ ATP ds :i esa laxzfgr dj fy;k tkrk gS tcfd dkcZuMkbvkWDlkbM dks 

okrkoj.k esa eqDr dj fn;k tkrk gSA 

'olu izR;sd izk.kh dh ,d ,slh egRoiw.kZ fØ;k gS ftls og izfr{k.k thou i;ZUr fuckZ/k :i ls djrk 

gSA 'olu fØ;k dk lkekU; vFkZ 'okl&iz'okl ls fy;k tkrk gS tks thou dh mRifÙk ls izkjEHk gksdj thou 

i;ZUr pyrh gS vkSj bl fØ;k dks LFkkbZ :i ls #d tkuk gh èR;q dgykrk gSA euq"; eas tUe ds lkFk gh 

'olu fØ;k izkjEHk gks tkrh gSA ckY;koLFkk esa fodkl dh nj rhoz gksus ds dkj.k 'olu nj rhoz gksrh gSA mez 

c<+us ij tSls&tSls fodkl nj de gksrh gSA ;g 'olu nj Hkh fLFkj gks tkrh gSA izLrqr bdkbZ esa ge euq"; 

ds 'olu ra= esa Hkkx ysus okys vaxksa dh lajpuk rFkk 'olu ra= dh fØ;k fof/k dk v/;;u djsaxsA 

 6.2   mn~ns'; 

izLrqr bdkbZ dk v/;;u djus ds ckn vki & 

 'olu ra= dh lajpuk dk o.kZu dj ldsaxsA 

 'olu ra= dh fØ;kfof/k dk o.kZu dj ldsaxsA  

 6.3   'olu ra= 

vkWDlhtu HkksT; inkFkksZ dk vkWDlhdj.k dj ÅtkZ 

mRiUu djrh gS] rks HkksT; inkFkksZa dk vkWDlhdj.k dj 

ÅtkZ mRiUu gksus dh izfØ;k 'olu dgykrh gSA 'kjhj esa 

fLFkr og ra= tks ok;qe.My dh vkWDlhtu dks 'okl 

(Inspiration) ds :i esa xzg.k dj 'kjhj dh vkUrfjd 

dksf'kdkvkssa rd igq¡pkus dk dk;Z djrk gS rFkk 'kjhj dh vkUrfjd dksf'kdkvksa esa fLFkr dkcZu 

MkbZvkWDlkbM dks cká ok;qe.My esa NksM+us (Expiration) dk egRoiw.kZ dk;Z djrk gSA 'olu ra= dgykrk 

gSA ekuo 'olu ra= dh lajpuk ukfldk ls izkjEHk gksdj QsQM+ksa rd QSyh gksrh gSA tks 'olu dh 
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egRoiw.kZ fØ;k dks lEikfnr djus dk dk;Z djrh gSA 'olu mu HkkSfrd&jklk;fud fØ;kvksa dk 

lfEefyr :i eas gksrk gS ftlds vUrxZr cká ok;qe.My dh vkWDlhtu 'kjhj ds vUnj dksf'kdkvksa rd 

igqaprh gS vkSj Hkkstu jl ¼Xywdkst½ ds lEidZ esa vkdj mlds vkWDlhdj.k }kjk ÅtkZ eqDr djkrh gS rFkk 

mRiUu CO2 dks 'kjhj ls ckgj fudkyrh gSA dksf'kdkvksa esa ÅtkZ&mRiknu ds fy,vkWDlhdj.k 

fuEuhdj.k ;k fo?kVu ls lEcfU/kr] vfHkfØ;kvksa dks lfEefyr :i ls dksf'kdh; 'olu (Cellular 

respiration) Hkh dgrs gSaA 

6.4   'olu ra= dh lajpuk 

gekjs izeq[k 'olukax QsQM++++s (Lungs) gksrs gSa tks gekjh o{kxqgk esa] d'ks:dn.M rFkk ilfy;ksa }kjk cus 

,d dVgjs (cage) esa lqjf{kr fLFkr gksrh gSaA ,sls 'olu dks Qq¶Qqlh; 'olu (Pulmonary Respiration) 

dgrs gSaA euq";ksa esa ckgjh ok;q rFkk QsQM+ksa ds chp ok;q ds vkokxeu gsrq dbZ vax gksrs gSaA ;s vax 'olu 

vax dgykrs gSaA ;s vax ijLij feydj 'olu ra= dk fuekZ.k djrs gSaA bu vaxksa dk o.kZu bl izdkj gS& 

¼d½ ukfldk ,oa ukfldk xqgk 

¼[k½ xzluh 

¼x½ Loj ;U= 

¼?k½ 'okl uyh 

¼p½ QsQM+s 

¼N½ 'olfudk,¡ 

¼>½ Mk;Ýke 

¼t½ ok;qdks"Bd 

6-4-1- ukfldk ,oa ukfld xqgk 

ukfldk ekuoh; 'olu ra= dk izkFkfed vax gSA 

;g nks ukfldk fNnz (Nostril) esa foHkkftr gksrk gSA ukfldk 

esa nks i`Fkd ¼nk;k¡ ,oa ck;k¡½ uklkekxksZ (nasal passages or 

nasal fossae) esa [kqyrs gSa ftUgsa i`Fkd djus ds fy, chp esa 

yEck ,oa [kM+k uklkiV~V (nasal septum) gksrk gSA 

uklkiV~V dk uklkfNnzksa dh vksj dk vxyk Hkkx mikLFkh; 

gksrk gS] ijUrq 'ks"k fiNys Hkkx esa oksej] ,FkeksbM] eSfDlyk 

rFkk iSysVkbu (vomer, ethmoid, maxillae and palatine) 
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gfM~M;ksa ds Hkkx gksrs gSaA dBksj vFkkZr f}rh;d rkyq (hard or secondary palate) gekjs uklkekxksZa dks 

eq[kxqfgdk ls ìFkd 

djrk gSA blh ds dkj.k uklkekxZ dkQh yEcs gksrs gSa vkSj buds vUr% uklkfNnz vFkkZr dks,uh (internal nares 

or choonae) dkQh Hkhrj] d.B}kj (glottis) ds ikl gh] xzluh (pharynx) ds uklkxzluh; 

(nasopharyngeal) Hkkx esa [kqyrs gSaA eq[kxqfgdk (mouth cavity) ls i`Fkd uklkekxZ cu tkus ls gh ge yksx 

eq[kxqfgdk eas Hkkstu jgrs gq, Hkh lkal ys ldrs gSaA 

ukfldk ds vUnj dk Hkkx ukfldk xqgk dgykrk gSA bl ukfldk xqgk esa rhu oØh; isf'k;k¡ superior 

nosal concha, Middle Nasal Concha vkSj inferior Nosal Concha ik;h tkrh gSA Øks/k ,oa mRrstu'khyrk 

dh voLFkk esa ;s isf'k;k¡ vf/kd fØ;k'khy gksdj rsth ls 'olu fØ;k esa Hkkx ysrh gSaA 

bl ukfldk xqgk esaa laosnh ukfM+;k¡ ik;h tkrh gSa tks xU/k dk Kku djkrh gSA blh LFkku ¼uklk ekxZ½ ds 

v/kj vkSj ik'oZ lrgksa ij 'ys"ed xzfUFk;k¡ (mucous glands) gksrh gSa ftuls 'ys"ek dh mRifÙk gksrh gSA 

ukfldk xqgk ds vxz Hkkx esa jkse ds'kksa dk ,d tky ik;k tkrk gSA 

ukfldk ,oa ukfldkxqgk ds dk;Z 

        Vjckbuy vfLFk;k¡ uklkekxksZa dks pDdjnkj cukdj budh Hkhrjh {ks=Qy dks vR;f/kd c<+k 

nsrh gSaA bu yEcs ekxksZa ls gksdj xqtjrs le; ckgjh ok;q dk rki 'kjhj ds rki ds cjkcj gks tkrk 

gSA 

 'ys"ed ds dkj.k uklkekxZ ue ,oa ylnkj cus jgrs gSaA vr% ckgjh gok QsQM+ksa rd igq¡pus ls 

igys gh ue gks tkrh gSA 

 ok;qds lkFk vk, gkfudkjd thok.kq (bacteria) ,oa chtk.kq (spores)] fo"kk.kq (virus) rFkk 

/kwy ,oa gkfudkjd inkFkksZa ds d.k vkfn 'ys"e esa fpidj izdks"B ds uklkckyksas esa Q¡ls jg tkrs gSaA 

 laosnh ukfM+;ksa dh mifLFkfr ok;q dh LoPNrk dk Kku djkrh gSA 

6-4-2 xzluh (Pharynx) 

xzluh ikpu o 'olu ra= nksuksa ds vUrxZr ,d egRoiw.kZ vax gSA xzluh ,d fNnz (Glottis) ds }kjk 

'okluyh esa [kqyrh gSA tc ge Hkkstu dks fuxyrs gSa rks XykWfVl ,d mikfLFk;qDr dikV (epiglottis) }kjk 

<¡d tkrk gSA blls [kkrs le; 'olu ekxZ esa vojks/k mRiUu ugha gksrkA xzluh ls gksrs gq, ok;q 'okl uyh 

(wind pipe or Trachea) esa igq¡prh gSA ;gk¡ ls ok;q Loj;a= (Larynx) esa igq¡prh gSA 

6-4-3  Loj;a= ;k d.B (Larynx) 
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;g mikfLFk ls cuk gqvk 4 lseh- dk ,d d{k gksrk gSA bldk izkFkfed dk;Z Hkkstu o is; inkFkksZa dks gok ls 

vyx djuk gSA blds lkFk&lkFk /ofu dk mRiknu Hkh djrk gSA Loj;U= dh nhokj esa 9 mikfLFk;ksa 

(cartilages) dk vUr%dadky gksrk gSA ;s mikfLFk;k¡ dkQh py (movable) gksrh gSaa] D;kasfd ;s ,d&nwljs ls 

Luk;qvksa (ligaments) }kjk tqM+h gksrh gSa vkSj buls dqN dadky isf'k;k¡ (skeletal muscles) Hkh yxh gksrh gSaA 

blesa Fkk;jkbM vkSj iSjkFkk;jkbM uked vUr%lzkoh xzfUFk;k¡ mifLFkr gksrh gSaaA ;g xys dk mHkjk gqvk LFkku 

gksrk gS vUnj blh LFkku esa la;ksth Ård ls fufeZr okd jTtq ;k Loj jTtq (vocal card) ik;s tkrs gSaaA 

'olu 

}kjk yh xbZ ok;q ls ;gk¡ mifLFkr Loj jTtqvksa esa dEiUu mRiUu gksrk gS vkSj /ofu mRiUu gksrh gSA blh vax 

dh lgk;rk ls ge fofHkUu izdkj dh vkoktas+ mRiUu dj ldrs gSaA 

         Loj&;U= dh vkUrfjd lajpuk rFkk /ofu&mRiknu  

(Internal Structure of Sound Box and Sound Production) 

Loj&;U= dh xqgk dks d.B&dks"k (laryngeal chamber) dgrs gSaA bl ij 'ysf"edk dk vkoj.k 

gksrk gSA blesa Hkhrj yphys Luk;qvksa (ligaments) dh nks tksfM+;k¡ gksrh gSa ftUgsa okd~ ;k Loj&jTtq 

(vocal cords) FkkbjkWbM mikfLFk dks ,sfjfVukWbM mikfLFk dks ,sfjfVukWbM mikfLFk;ksa ls tksM+rs gSaA izR;sd 

jTtq eghu f>Yyh dkHkat gksrk gS ftlesa Hkhrj yphys rUrq Bls jgrs gSaA budh nksuksa tksfM+;k¡ Åij&uhps 

fLFkr gksrh gSaA Åijh tksM+h ds jTtq feF;k Loj&jTtq (false vocal cords) rFkk fupyh ds ;FkkFkZ 

Loj&jTtq (true vocal cords) dgykrs gSaA nksuksa tksM+h Loj&jTtq] d.B&dks"k dh 'ysf"edk ds gh Hkatksa 

(folds) ds :i esa gksrs gSaA feF;k Loj&jTtq dqN eksVs ,oa xqykch ls gksrs gSa rFkk buds rUrq cgqr de 

yphys gksrs gSaA ;FkkFkZ Loj&jTtq eghu ,oa lQsn ls gksrs gSa rFkk buds rUrq vR;f/kd yphys gksrs gSaA 

nksuksa vksj ds Loj&jTtqvksa ds chp esa njkjuqek ekxZ gksrk gSA ;gh ekxZ ?kk¡Vh}kj ;k d.B}kj (glottis) 

gksrk gSA QsQM+ksa ls ckgj fudyrs le; tc ok;q ;FkkFkZ Loj&jTtq /ofu&mRiknu esa Hkkx ugha ysrs 

ysfdu ;FkkFkZ Loj&jTtqvksa dks lgkjk nsus vkSj bUgsa ue cuk, j[kus dk dke djrs gSaA blds vfrfjDr 

Hkkstu fuxyrs le; ;s ijEij lEidZ esa vkdj d.B}kj dks cUn djus dk dke djrs gSaA  

/ofu dh rhozrk (intensity of loudness) mPN~okl (expiration) esa ok;q dh ek=k ,oa nkc rFkk 

Loj&jTtqvksa ds dEiu dh izpqjrk ij fuHkZj djrh gSA /ofu dk eksVh ;k eghu gksuk] vFkkZr bldk 

Loj&Lrj (pitch or acuteness) Loj&jTtqvksa ds fdlh ,d le; ij dEiuksa dh la[;k ij fuHkZj djrk 

gSA xzluh] eq[kxqfgdk rFkk uklkekxZ /ofu esa xwat vFkkZr izfr/ofu (resonance) mRiUu djus dk dke 

djrs gSaA ckY;koLFkk esa ckyd rFkk ckfydkvksa esa Loj&;U= yxHkx leku gksrk gSA vr% Loj&Lrj esa 

fo'ks"k vUrj ugha gksrkA ;kSoukjEHk (puberty) ds le; Loj&;U= dk fodkl yM+fd;ksa dh vis{kk yM+dksa 

esa vf/kd gksrk gSA blhfy,] yM+dksa dh vkokt Hkkjh rFkk yM+fd;ksa dh eghu jg tkrh gSA 



 

 

120 

 dsoy euq"; esa v{kjc) /ofu&mPpkj.k (phonation) dh {kerk gksrh gSA ;g efLr"d esa fLFkr 

mu okd~&dsUnzksa (speech centres) ij fuHkZj djrh gS tks ftá] gksaBksa] rkyq rFkk fupys tcM+ksa dh is'kh; 

xfr;ksa dk fu;U=.k djrs gSaA  

 

    6-4-4 'okl uyh (Trachea) ,oa 'olfu;k¡ (Bronchi) 

'okluky (trachea) d.B ls tqM+h] eghu nhokj dh v/kZikjn'kZd&lh yxHkx 12 lseh- yEch vkSj 2-5 

lseh0 pkSM+h ufydk gksrh gS tks xzkluyh (oesophagus) dh vxyh lrg ls fpidh] xzhok esa gksrh gqbZ] o{k Hkkx 

esa igq¡pdj] nk,¡&ck,¡ nks NksVh 'kk[kkvksa esa c¡V tkrh gSA bu 'kk[kkvksa dks izkFkfed 'olfu;k¡ ;k czkWUdkbZ 

(primary bronchi) dgrs gSaA nksuksa czkWUdkbZ viuh&viuh vksj ds QsQM+sa esa ?kql tkrh gSaA 

'okluky dh nhokj esa] v/k%'ysf"edk vkSj cká [kksy ds chp rUrqe; la;ksth Ård rFkk vjsf[kr is'kh 

rUrqvksa }kjk ijLij tqM+s vkSj FkksM+h&FkksM++h nwj ij fLFkr 15 ls 20 mikLFkh; NYys gksrs gSaA ;s (C) dh vkd̀fr ds 

gksrs gSaA ;s 'okluky ,oa 'olfu;ksa dks fipdus ls jksdrs gSa rkfd buesa ok;q Lora=rkiwoZd vk&tk ldsA blds 

vUnj izkIr 'ys"e xzfUFk;k¡ rjy 'ys"e dk lzko.k djrh gSa tks 'okluyh dh nhokj ds Hkhrjh Lrj dks ue ,oa 

ylnkj cukrh gSA ;g ok;q ds lkFk vk, mu eghu /kwy d.kksa ,oa gkfudkjd thok.kqvksa dks] tks ukfldk ds ckyksa 

,oa 'ys"e esa Q¡lus ls cp tkrs gSa] vius esa Q¡lkdj QsQM+ksa rd igq¡pus ls jkssdrk gSA nwf"kr 'ys"e dks dQ ;k 

cyxe (sputum or phlegum) dgs gSaA 

   6-4-5 QsQM++s (Lungs) 

o{kxqgk esa nksuksa vksj ¼nk,¡ vkSj ck,¡½ 

,d&,d Liath] xqykch o yxHkx 'kaDokdkj 

:i esa QsQM++s ik, tkrs gsaA QsQM+k ;qfXer 

vax gS] tks Qq¶Qql vokj.kh xqgk 

(Tharacic Cavity) esa fLFkr gksrk gSA 

QsQM+k ,d f}Lrjh; Qq¶Qqlkoj.kh f>Yyh 

}kjk lqjf{kr gksrk gS ftls Qq¶Qql f>Yyh 

(pleural membrane) dgrs gSaA QsQM+ksa 

vkSj Qq¶Qql (pleural) ds e/; E;wdl 

tSlk fpduk inkFkZ ik;k tkrk gS] tks 

QsQM+s ds QSyus vkSj fldqM+us esa mRiUu 

gksus okys ?k"kZ.k dks de djus dk dk;Z 
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djrk gSA 

gekjk nkfguk QsQM+k] ck,¡ QsQM+s ls dqN cM+k vkSj pkSM+k] ijUrq yEckbZ esa dqN NksVk gksrk gSA nksuksa QsQM+ksa 

dk pkSM+k Hkkx vory (concave) gksrk gSA ;g rUrqiV (diaphragm) ds viuh vksj ds mHkjs vFkkZr mÙky 

(convex) Hkkx ij Qq¶Qqlkoj.kh vFkkZr~ Iy;wjy xqgk }kjk fpidk jgrk gSA bls QsQM+s dk vk/kkj (base) 

dgrs gSa Åijh] vFkkZr~ g¡lyh dh gM~Mh (clavicle bone) ds fudV ds 'kaDokdkj Nksj dks 'kh"kZ (apex) dgrs 

gSaA ck;k¡ QsQM+k ,d frjNh [kk¡p (fissure) }kjk cM+s mPp fi.M (superior lobe) rFkk NksVs fi.M (inferior 

lobe) esa foHksfnr gksrk gSA nk;k¡ QsQM+k nks frjNh [kk¡pksa }kjk] mPp (superior)] e/; (middle) rFkk fuEu 

(inferior) fi.Mksa (lobes) esa foHksfnr gksrk gSA 

izR;sd QsQM+s esa tkus okyh izkFkfed 'oluh (primary bronchus) e/;kodk'k (mediastinum) dh 

vksj okyh lrg ls QsQM+s esa ?kqlrh gSA QsQM+s esa blds izos'k LFkku dks ukfHkdk (hilus) dgrs gSaA QsQM+s esa 

vkus&tkus okyh :f/kjokfgfu;ksa] yfldkokfgfu;ksa rFkk rfU=dkvksa ds ekxZ Hkh ukfHkdk esa gh fLFkr gksrs gSaA 

 6-4-6 'olfudk,¡ (bronchioles) 

nkfgus QsQM+s dh izkFkfed 'oluh blesa ?kqldj blds rhu fi.Mksa esa tkus okyh rhu fi.Mdh; ;k 

f}rh;d 'olfu;ksa (lobar or secondary bronchi) esa foHkDr gks tkrh gSaA blh izdkj] ck,¡ QsQM+s dh izkFkfed 

'oluh blesa ?kqldj blds nks fi.Mksa esa tkus okyh nks f}rh;d 'olfu;ksa esa c¡V tkrh gSA la;ksth Ård dh 

eghu ifV~V;k¡ (partitions) izR;sd QsQM+s ds lEiw.kZ Hkhrjh Ård] vFkkZr~ iSjsUdkbek (parenchyma) dks bl 

Qq¶Qql'oluh [k.Mksa (bronchopulmonary segments) esa rFkk izR;sd ,sls [k.M dks cgqr ls fi.Mdksa 

(lobules) esa ck¡Vrh gSaA bu ifV~V;ksa dks jTtq (trabeculac) dgrs gSaA buds Ård esa yphys rUrq] vjsf[kr is'kh 

rUrq rFkk yfldkokfgfu;k¡ gksrh gSa 'olfu;k¡] :f/kj okfgfu;k¡ rFkk rfU=dk,¡ Hkh ;dr̀ ds Ård esa bUghaa 

jTtqvksa ds vuqlkj 'kk[kkfUor gksrh tkrh gSaa vkSj ;s 'kk[kk,¡ jTtqvksa ds lkFk&lkFk QSyh gksrh gSaA rnuqLkkj 

izR;sd QsQM+s esa f}rh;d 'olfu;k¡ nl&nl [k.Mh; ;k r̀rh;d 'olfu;ksa (segmental or tertiary bronchi) 

esa foHkDr gksrh gSaA blds ckn] f}Hkkxh 'kk[kkUo;u (dichotomous branching) }kjk izR;sd [k.Mh; 'oluh 

vusd ckj vUr%Qq¶Qqlh; 'olfu;ksa (intrapulmonary bronchi) esa c¡Vrh gSA ;s 'olfu;k¡ NksVh ,oa eghu gksrh 

gS] ijUrq buesa mikLFkh; NYys gksrs gSaA izR;sd vUr%Qq¶Qqlh; 'oluh dh vfUre 'kk[kk dks Nksj 'oluh 

(terminal bronchus) dgrs gaSA ;g vc NYysfoghu 'kk[kkvksa esa c¡Vrh gS ftUgsa 'olfudk,¡ (bronchioles) 

dgrs gSaA izR;sd 'olfudk ds Hkh vusd ckj Øfed foHkktu gksrs gSa vkSj buds QyLo:i cuh vfUre 'kk[kkvksa 
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dks fi.Mdh; 'olfudk,¡ (lobular bronchioles) dgrs gSa] D;ksafd ,slh izR;sd 'kk[kk fdlh ,d fi.Md 

(lobule) esa tkrh gSA ;gk¡ ;g N% Nksj 'olfudkvksa (terminal bronchioles) esaa c¡Vrh gSA 

   6-4-7 ok;qdks"Bd (alveoli) 

izR;sd Nksj 'olfudk Hkh dbZ 'olu 'olfudkvksa (respiratory bronchioles) esa c¡Vrh gS izR;sd 

'olu 'olfudk nks ls X;kjg] eghu nhokj dh] dwfidk ufydkvksa (alveolar ducts) esa c¡Vrh gSA izR;sd dwfidk 

ufydk vius Nksj ij ok;qdks"Bdksa (alveoli) ds ,d xksy ls lewg esa ?kql tkrh gSA bl lewg esa dbZ NksVs&NksVs 

ok;qdks"k (air or alveolar sacs) gksrs gSaA dwfidk ufydk dh NksVh&NksVh 'kk[kk,¡ ìFkd ok;qdks"kksa ls tqM++rh gSaA 

izR;sd ok;qdks"k esa nks ;k rhu NksVs&NksVs FkSyhuqek ok;qdks"Bd (alveoli) gksrs gSaA 

gekjs izR;sd QsQM+s esa yxHkx 15 djksM+ ok;qdks"Bd (alveoli) gksrs gaSaA bu rd igq¡pus ds fy, 

izkFkfed 'oluh ls ysdj ok;qufy;ksa dk 24&25 ckj 'kk[kkUo;u (branching) gksrk gSA vr% QsQM+s esa 

eksVh&iryh ok;qufy;ksa dh ,d tfVy o{̀k&ln`'k jpuk cuh gksrh gSA blh dks 'oluh; o{̀k (bronchial 

tree) dgrs gSaA 

dkf;Zdh ds vk/kkj ij 'oluh; o{̀k dks nks Hkkxksa esa ck¡Vk tk ldrk gS& ok;q&lapkyu {ks= (air 

conducting zone) rFkk 'olu {ks= (respiratory zone)A 'okluky (trachea) ls ysdj Nksj 'olfudkvksa 

(terminal bronchioles) rd dk Hkkx ok;q&lapkyu {ks= gksrk gSA bl {ks= esa yxHkx 16 ckj Øfed 

'kk[kkUo;u gksrk gSA bldk dk;Z dsoy ok;q ds vkokxeu ds ekxZ ds :i esa gksrk gSA bldh ok;qufy;ksaa dh 

nhokj ds Hkhrjh] ,fiFkhfy;eh Lrj ij QSyk 'ys"e ok;q ls iznw"k.k d.kksa dks gVkus dk dke djrk gSA 

Nksj 'olfudkvksa ds ckn] ok;qdks"Bdksa rd dk lkjk ok;qekxZ 'olu {ks= dgykrk gSA bl Hkkx esa 

yxHkx 7-8 ckj Øfed 'kk[kkUo;u gksrk gSA bl Hkkx dh lHkh ok;qufy;ksa ls fNrjs gq, ,dkdh ok;qdks"Bd 

(alveoli) tqM+s gksrs gSa] vkSj vfUre 'kk[kk,¡&dwfidk ufydk,¡ (alveolar ducts)& ok;qdks"Bdksa esa lekIr gksrh 

gSaA bl {ks= dks 'olu {ks= blfy, dgrs gSa fd izR;sd ok;qdks"Bd esa lk¡l dh ok;q rFkk :f/kj ds chp xSlh; 

fofue; (gaseous exchange) gksrk gSA 

   6-4-8 Mk;Ýke (Diaphragm) 

o{kh; xqgk dk fupyk Hkkx ,d irys iV~V }kjk can jgrk gS] ftls Mk;Ýke dgrs gSaA ;g o{k vkSj mnj 

ds chp fLFkr ,d xqEcnkdkj lajpuk gS tks nsgxqgk dks vxz o{k xqgk ,oa i'p mnj xqgk esa foHkkftr djrk gSA 

mPNokl (Exhalation) ds nkSjku ;g ladqfpr gks tkrk gSA 

  6-5 'olu dh fØ;k fof/k (Mechanism of Respiration) 

ok;qe.My ls vkWDlhtu dk vUrxzZg.k (Ingestion) 'olu ra= }kjk fd;k tkrk gSA 'olu fØ;k ds 
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ek/;e ls 'kjhj dh izR;sd dksf'kdk vkWDlhtu izkIr djrh gS ,oa mlds vkWDlhdj.k }kjk ÅtkZ rFkk dkcZu 

MkbvkWDlkbM eqDr gksrh gSA 'olu dh lEiw.kZ izfØ;k dks fuEufyf[kr pj.kksa esa foHkkftr fd;k tk ldrk gSA 

(i) cká 'olu 

(ii) xSlksa dk ifjogu 

(iii) vUr% 'olu 

    6-5-1    cká 'olu ;k Qq¶Qql 'olu (External Respiration or Pulmonary 

Respiration) 

thoksa ,oa okrkoj.k ds chp esa 'olu xSlksa tSls 

vkWDlhtu (O2) ,oa dkcZu MkbvkWDlkbM (CO2) dk 

vknku&iznku dks cká 'olu dgrs gSa vFkkZr~ vkWDlhtu dk 

'kjhj eas vkuk vkSj dkcZu MkbZvkWDlkbM dk 'kjhj ls ckgj 

tkuk cká 'olu dgykrk gSA cká 'olu fØ;k ds Qq¶Qql 

(lungs) esa iw.kZ gksus ds dkj.k bls Qq¶Qql 'olu (Pulmonary 

Respiration) ,oa vkWDlhtu o dkcZu MkbvkWDlkbM ds 

vknku&iznku (Exchange) ds dkj.k xSlh; fofue; 

(Gaseous Exchange) dgrs gSaA blls Li"V gksrk gS fd 

vkWDlhtu dh dqN ek=k 'kjhj }kjk vo'kksf"kr dj yh tkrh gS 

rFkk 'kjhj esas mifLFkr dkcZu MkbvkWDlkbM dh dqN ek=k 

'olu ds }kjk ckgj fudky nh tkrh gSA  

 

 

 

¼d½ 'oklksPN~okl (Breathing) 

ok;q dks 'olu&ekxZ }kjk 'kjhj ds vanj ysus o okil ckgj NksM+us dh fØ;k dks 'oklksPN~okl ;k 

'olu fØ;k (Breathing) dgrs gSaA ;g 'olu dk izFke pj.k gksrk gSA ;g fØ;k nks voLFkk esas iw.kZ gksrh gS& 

(i) fu%'olu (Inspiration) 

'oklksPN~okl (Breathing) ds le; okrkoj.k ls ok;q dk 'kjhj ds vUnj QsQM+ksa esa ig¡qpus dh fØ;k fu%'olu 
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dgykrh gSA euq"; }kjk yh x;h lakl dh gok esa 78 izfr'kr ukbVªkstu] 20 izfr'kr vkWDlhtu] 0-03 

izfr'kr dkcZu MkbZvkWDlkbM rFkk 0-5 izfr'kr ty ok"i gksrh gSA ckgj ls vk;h gqbZ ok;q rFkk QsQM+ksa ds 

ok;qdks"Bdksa (Alveoli) ds chp vkWDlhtu (O2) ,oa dkcZu MkbvkWDlkbM (CO2) dk vknku&iznku folj.k 

(Diffusion) dgykrk gSA 

(ii) mPN~olu (Expiration) 

fu%'olu ds i'pkr~ CO2 ;qDr ok;q dk vaxksa ls ckgj okrkoj.k esa fudyuk mPN~olu (Expiration) 

dgykrk gSA euq"; }kjk NksM+h x;h lkal dh gok esa 78 izfr'kr ukbVªkstu] 16 izfr'kr vkWDlhtu] 4 

izfr'kr dkcZu MkbZvkWDlkbM rFkk 6-5 izfr'kr ty ok"i gksrh gSA 'olu fØ;k esa ok;q esa ukbVªkstu dh 

ek=k esa dksbZ Hkh ifjorZu ugha gksrk gSA QsQM+s esa tks vkWDlhtu vkSj dkcZu MkbZvkWDlkbM xSlksa dk 

vknku&iznku gksrk gS og mu xSlksa ds nkc ds vUrj ds dkj.k gksrk gSA 

,d lkekU; o;Ld O;fDr izfr feuV yxHkx 7&8 yhVj ok;q ysrk vkSj NksM+rk gS vFkkZr yxHkx 11]000 

yhVj ok;q izfrnuA xzg.k dh xbZ ok;q yxHkx 20 izfr'kr vkWDlhtu gksrh gS rFkk ckgj NksM+h xbZ ok;q esa 15 

izfr'kr vkWDlhtu gksrh gSA bl izdkj] yxHkx 5 izfr'kr vkWDlhtu ekuo 'kjhj }kjk xzg.k dj yh tkrh gSA 

vkWDlhtu dh ;g ek=k yxHkx 550 yhVj izfrfnu ds cjkcj gSA 

(iii) mnjh; 'oklksPN~okl (Abdominal Breathing) % lkekU;] 'kkUr 'oklksPN~okl eq[;r% rUrqiV 

vFkkZr Mk;Ýke dh xfr;ksa }kjk lapkfyr gksrk gSA vUr%'okl esa tc rUrqiV vFkkZr Mk;Ýke FkksM+k 

fldqM+dj piVk&lk gksrk gS rks mnjkaxksa ij bldk ncko iM+rk gSA Qyr% mnjkax mnjh; fHkfÙk ij 

ncko Mkyrs gSa ftlls mnj Qwyrk gSA fQj mPN~okl esa mnj okil lkekU; gks tkrk gSA vc 

D;ksafd lkekU; 'kkUr 'oklksPN~okl esa o{k Hkkx ukeek= dks gh Qwyrk&fipdrk gS] ijUrq mnjh; 

xfr;k¡ vf/kd Li"V gksrh gS] bls mnjh; 'oklksPN~okl Hkh dgrs gSaA 

(iv) xgjh] ps"V 'oklksPN~okl (Deep, Heavy or Forced Breathing):?kcjkgV] FkdkoV ;k O;k;ke 

ds le; ge tku&cw>dj xgjh 'okl ys ldrs gSaA vr% xgjh 'okl ,sfPNd (voluntary) gksrh gSA 

bldh vUr%'okl ds le; rUrqiV vFkkZr Mk;Ýke dk ladqpu pkj&ik¡p xquk vf/kd gksrk gS vkSj 

cká vUrjki'kqZd isf'k;ksa dk ladqpu Hkh iwjk gksrk gSA Qyr% o{k Hkkx dk vk;ru lkekU; 'okl dh 

rqyuk esa 15 ls 20% vf/kd c<+rk gSA Li"V gS fd xgjh vUr%'okl esa lkekU; vUr%'okl dh vis{kk 

dkQh vf/kd ok;q QsQM+ksa esa Hkjrh gS vkSj o{kh; xfr mnjh; xfr ls vf/kd Li"V gks tkrh gSA ,slh 

'okl dks blfy, o{kh; 'oklksPN~okl (thoracic breathing) dgrs gSaA                                         

               xgjh 'oklksPN~okl dh mPN~okl cgqr fu'ps"V ugha gksrhA blesa vUr%vUrjki'kqZd 

isf'k;ksa rFkk dqN mnjh; isf'k;ksa esa vR;f/kd ladqpu gksrk gS ftlls ilfy;k¡ rFkk mjksfLFk 
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(sternum) uhps vkSj ihNs ¼i`"Bry½ dh vksj f[kapdj o{kh; dVgjs ds vk;ru dks dkQh de dj 

nsrh gSaA blls QsQM+ksa ij vf/kd ncko iM+rk gSA lkFk gh mnjh; isf'k;ksa ds ladqpu ds dkj.k 

mnjkaxksa dk ncko rUrqiV vFkkZr~ Mk;Ýke ij Hkh iM+rk gS ftlls rUrqiV o{k dh vksj dkQh 

mHkjdj QsQM+ksa dks uhps ls nckrk gSA bl lcds QyLo:i QsQM+ksa ls] lkekU; ls dkQh vf/kd ok;q 

fudy tkrh gSA 

¼[k½ xSlksa dk fofue; (Exchange of Gases) 

'oklksPN~okl (Breathing) dh izfØ;k esa vanj yh x;h ok;q QsQM+ksa ds ok;qdks"Bdksa (Alveoli) esa igq¡prh gSA 

ok;qdks"Bdksa ds pkjksa vksj lw{e jDr dksf'kdkvksa (Blood Capillaries) dk ,d l?ku tky QSyk gksrk gS 

ok;qdks"Bdksa esa mifLFkr ok;q esa vkDlhtu (O2) dk ncko vf/kd gksus ds dkj.k ;g vkWDlhtu f'kjkvksa 

(Veins) }kjk jDr esa igq¡p tkrh gS rFkk f'kjkvksa esa mifLFkr v'kq) jDr (Deoxy genated Blood) esa feyh 

gqbZ CO2 ok;qdks"Bdksa dh ok;q esa fey tkrh gSA ;g xSlh; fofue; ?kqyh voLFkk esa vFkok folj.k izo.krk 

(Diffusion Gradient) ds vk/kkj ij lk/kkj.k folj.k }kjk gksrk gSA QsQM+s esa vkWDlhtu vkSj dkcZu 

MkbvkWDlkbM xSlksa dk fofue; muds nkc esa vUrj ds dkj.k gksrk gSA 

dwfidk ok;q ;k ok;qdks'kh; ok;q (Alveolar Air) esa fofue; nkc ds vUrj ds dkj.k vkWDlhtu f'kjk 

dksf'kdk (Vein Capillary) dh vksj ,oa dkcZu MkbvkWDlkbM ok;qdks"Bdksa (Alveoli) ds folj.k dh fn'kk 

,d&nwljs ds foijhr gksrh gSA 

xSlksa dk fofue; Årdksa (Tissues) ds e/; ls Hkh gksrk gSA Årdksa esa lfØ; mikip; (Active Metabolism) 

ls dksf'kdkvksa esa dkcZu MkbvkWDlkbM ,oa vkWDlhtu dh ek=k Øe'k% vf/kdre (Maximum) rFkk fuEure 

(Minimum) gksrh gSA blds QyLo:i CO2 dksf'kdkvksa ls :f/kj esa rFkk vkWDlhtu :f/kj ls Ård dh vksj 

gksrh gSA ekuo 'kjhj esa vkWDlhtu dk ifjogu Øe'k% QsQM++ksa] jDr ,oa Årdksa ds ek/;e ls gksrk gSA tks folj.k 

ds fl)kUr ij dk;Z djrk gSA 

   6-5-2 xSlksa dk ifjogu (Transportation of Gases) 

ok;q 'olu ds nkSjku tks Hkh xSlsa geus gekjs 'kjhj esa yh gSa oks xSlsa gekjs 'kjhj dh dksf'kdkvksa rd dSls igqaprh gSa 

vkSj okil QsQM+ksa rd dSls vkrh gS ;s ge xSlksa ds ifjogu okys Hkkx esa tkusxsaA vkWDlhtu dk ifjogu jDr ds 

ek/;e ls QsQM+s lsa dksf'kdkvksa ;k Årdksa rd rFkk dkcZu MkbvkWDlkbM dk dksf'kdkvksa ls QsQM+s rd fujarj 

igq¡prs jguk gh xSlh; ifjogu dgykrk gSA 

(i) vkWDlhtu dk ifjogu (Transportation of Oxygen)  

vkWDlhtu dk ifjogu ekxZ 
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 uklkjU/kz→xzluh→Loj ;a=→'okluyh→'oluh→'olfudk;sa→ok;qdks"Bd→:f/kj dksf'kdk 

euq"; ds 'kjhj esa lkekU;r% 98.5% vkWDlhtu dk ifjogu yky :f/kj df.kdkvksa (RBCs) esa ik;s tkus 

okys gheksXyksfcu (Haemoglobin) }kjk fd;k tkrk gS rFkk 'ks"k 1.5% vkWDlhtu dk ifjogu :f/kj 

IykTek (Blood Plasma) }kjk fd;k tkrk gSAa gheksXyksfcu (Hb) ,d izdkj dk izksVhu gS tks jDr esa ik;k 

tkrk gS blds dsUnz esa ykSg ijek.kq dh mifLFkr gksrh gSA 

gheksXyksfcu vkWDlhtu ds lkFk feydj ,d vLFkk;h ;kSfxd vkWDlhgheksXyksfcu (Oxyhaemoglobin) dk 

fuekZ.k djrk gSA 

O2    +    Hb      →  Hb O2 

¼vkWDlhtu½    ¼gheksXyksfcu½  ¼vkWDlhgheksXyksfcu½ 

:f/kj ifjogu dh izfØ;k esa vkWDlhgheksXyksfcu (HbO2) fofHkUu dksf'kdkvksa esa igq¡prk gSA dksf'kdkvksa esa 

mifLFkr vkWDlhtu ds de nkc ds ifj.kkeLo:i vkWDlhgheksXyksfcu] vkWDlhtu ,oa gheksXyksfcu ds :i esa VwV 

tkrk gSA blls tks vkWDlhtu eqDr gksrh gS og Årdksa esa igq¡p tkrh gSA ,d LoLFk euq"; ds jDr esa 

gheksXyksfcu (Hb) dh vkSlr ek=k 15 xzke izfr ls 100 feyh gksrh gSA gheksXyksfcu (Hb) dk jax cSaxuh 

(Violet) gksrk gSA tcfd vkWDlhgheksXyksfcu (HbO2) ;qDr 'kq) jDr pednkj yky o v'kq) jDr cSaxuh jax 

dk gksrk gSA Årdksa esa nwf"kr jDr gksus ij bldh ek=k c<+ tkrh gSA ,slh fLFkfr esa vkWDlhgheksXyksfcu 'kh?kzrk ls 

vkWDlhtu o gheksXyksfcu esa VwV tkrk gS vkSj Årdksa dks vkWDlhtu miyC/k djkrk gSA 

(ii) dkcZu MkbvkWDlkbM dk ifjogu (Transportation of Carbon dioxide) 

vkWDlhtu dh rqyuk esa dkcZu MkbvkWDlkbM ty esa vf/kd foys; (Soluble) gksrk gSA blfy, dkcZu 

MkbvkWDlkbM dk ifjogu vkWDlhtu dh rqyuk esa ljy gksrk gSA 

dkcZu MkbZvkWDlkbM dk ifjogu-                                                                                                                                         

gheksXyksfcu ds ek/;e ls  

IykTek esa ?kqydj  

ckbZdkcksZusV~l ds :i esa  

dkcksZfeuks ;kSfxdkss ds :i esa 

a. gheksXyksfcu ds ek/;e ls & 

dksf'kdkvksa ls QsQM+ksa rd dkcZu MkbvkWDlkbM dk ifjogu gheksXyksfcu ds }kjk yxHkx 10-20% rd gh laHko 

gksrk gSA blfy, CO2 dk ifjogu jDr ifjlapj.k (Blood Circulation) esa vU; izdkj ls Hkh gksrk gSA 

b. IykTek esa ?kqydj & 
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jDr IykTek esa dkcZu MkbvkWDlkbM ds ?kqyus ij dkcksZfud vEy (Carbonic Acid, H2CO3) dk fuekZ.k gksrk 

gSA ftlls 'kjhj esa dkcksZfud vEy ds :i esa 7% dkcZu MkbZvkWDlkbM (CO2) dk ifjogu gksrk gSA 

c. ckbZdkcksZusV~l ds :i esa & 

dkcZu MkbZvkWDlkbM ds yxHkx 70 izfr'kr Hkkx dk laogu ckbZ&dkcksZusV~l ds :i esa gksrk gSA tc 

ckbdkcksZusV IykTek ds lksfM;e (Na) ls ,oa jDr esa mifLFkr iksVSf'k;e (K) ls vfHkfØ;k djrs gSa rc 

Øe'k% lksfM;e ckbdkcksZusV (NaHCO3) ,oa iksVSf'k;e ckbdkcksZusV (KHCO3) dk fuekZ.k gksrk gSA 

d. dkckZfeuks ds :i esa & 

dkckZfeuks ;kSfxdksaa ds :i esa CO2 dk ifjogu yxHkx 23% rd gksrk gSA CO2 gheksXyksfcu ds vehuks lewg (- 

NH2) ls la;ksx djds dkcksZDlh gheksXyksfcu (Carboxy Haemoglobin) rFkk IykTek izksVhu ls la;ksx djds 

dkckZfeuks ;kSfxd dk fuekZ.k djrs gSaA 

   6-5-3 vUr% 'olu (Internal Respiration) 

'olu dh izfØ;k gj thfor dksf'kdk ds dksf'kdk nzO; ¼lkbVksIykTe½ vkSj ekbVksdkWf.Mª;k esa iwjh gksrh gSA 

;g izfØ;k dksf'kdk ds thonzO; esa lEiUu gksrh 

gS vr% vkUrfjd 'olu dks dksf'kdh; 'olu 

(Cellular Respiration) Hkh dgk tkrk gSA bl 

izfØ;k ds 'kq: gksus ls igys rd vkWDlhtu 

dksf'kdkvksa rd igqap pqdh gksrh gSA vUr%'olu 

esa HkksT; inkFkZ vFkkZr~ dkcksZgkbMªsV dk 

vkWDlhdj.k gksrk gSA tSls oká 'olu esa xSlksa dk 

vknku iznku QsQM+ksa eas gksrk gS oSls gh vkUrfjd 

'olu esa xSlksa dk vknku iznku dksf'kdkvksa esa 

gksrk gS blfy, bls dksf'kdh; 'olu Hkh 

dgrs gSaA dksf'kdh; 'olu nks izdkj dk gksrk 

gS 1- vukWDlh&'olu] 2- vkWDlh&'oluA  

(i) vok;qoh;  ;k  vukWDlh&'olu 

(Anaerobic Respiration) % 

tks 'olu vkWDlhtu dh vuqifLFkr esa gksrk gS mls vukWDlh&'olu dgrs gSaA blesa Xywdkst dks 

vkaf'kd fo?kVu dksf'kdk ds lkbVksIykTe ¼dksf'kdk nzO;½ esa iwjk gksrk gSA bl iwjh vukWDlh 'olu ds 
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ifjl.kkeLo:i gesa ikb:fod vaEy vkSj 2ATP ÅtkZ izkIr gksrh gSA 

C6H12O6 → ikb:fod vEy $ 2ATP ÅtkZ 
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;g lEiw.kZ fØ;k Xykbdksfyfll (Glycolysis) dgykrh gSA blesa dqN dkcZu MkbZvkWDlkbM (CO2) 

vo'; curh gSA jklk;fud Lrj ij bls 'kdZjk dk fd.ou (sugar fermentation) dg ldrs gSaA 

(ii) ok;qoh; ;k vkWDlh&'olu (Aerobic Respiration) % 

tc 'olu vkWDlhtu dh mifLFkfr esa iwjk gksrk gS rks bls vkWDlh 'olu ;k ok;qoh; 'olu dgrs gSaA 

blesa vkWDlhtu dh mifLFkr esa Xywdkst ds v.kq dk iw.kZ fo?kVu gksrk gSA pwafd vukWDlh 'olu esa 

vkWDlhtu dh mifLFkr ugha gksrh gS rks tks izfØ;k gksrh gS oks Xykbdksfyfll rd gh iw.kZ gksrh gSA ysfdu 

vc vkWDlh 'olu esa vkWDlhtu mifLFkr gksrh gS rks izfØ;k vkxs c<+rh gSA 

vkWDlh 'olu dksf'kdk ds ekbVksdkWf.Mª;k esa fo'ks"k ,Utkbe dh mifLFkr esa iwjh gksrh gSA 

Xykbdksfyfll ls izkIr ikb:fod vEy dks ekbVksdkWf.Mª;k esa iw.kZ vkWDlhdj.k gksrk gS ftldk vfUre 

mRikn dkcZu MkbvkWDlkbM] ty vkSj ÅtkZ izkIr gksrk gSA  

C6H12O6 + O2  → CO2 $ H2 O + 36 ATP ÅtkZ 
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dkcZu MkbZvkWDlkbM QsQM+s ls gksrs gq, 'kjhj ls ckgj fudy tkrh gS vkSj tks eq[; ÅtkZ ATP ds :i esa lafpr 

gks tkrh gSA bl rjg ls dqy 36 ATP ÅtkZ vkWDlh 'olu ds nkSjku izkIr gksrh gSA bl izdkj iwjh dksf'kdh; 

'olu ¼vkUrfjd 'olu½ esa ,d Xywdkst ds iw.kZ vkWDlhdj.k ij dqy 2$36 = 38 ATP ÅtkZ izkIr gksrh gSA 

vkWDlh 'olu dh izfØ;k dks gh ØsCl pØ dgrs gSaA 

:f/kj ifjlapj.k dh fØ;k }kjk tc vkWDlhgheksXyksfcu dksf'kdkvksa esa igq¡prk gS rc vkWDlhtu ds 

vkaf'kd ncko dh fLFkr esa ;g vkWDlhtu ,oa gheksXyksfcu esa fo[kf.Mr gks tkrk gS] tks Årdksa rd yxHkx 

25% vkWDlhtu dks igq¡pk nsrk gSA 

  6-5-4 'olu&nj (The rate of respiration) 

lkekU; 'olu esa iz'olu (Inspiration) ds rqjUr ckn fu%'olu (Expiration) gksrk gS] ftlds 

i'pkr~ iqu% iz'olu gksus ls iwoZ rd dqN {k.kksa ds fy, fojke gks tkrk gS ftls fojke dky (Pause) dgrs gSaA 

bl izdkj iz'olu] fu%'olu rFkk fojke dky] rhuksa ds }kjk 'olu dk ,d pØ (Cycle) curk gSA ,d 

feuV esa ftrus 'olu&pØ lEiUu gks tkrs gSa] og 'olu&nj dgykrh gSA 

o;Ld O;fDr;ksa esa foJke ds le; 'olu&nj ,d feuV esa 12 ls 15 ckj gksrh gSA NksVs cPpksa dh 

'olu&nj izfr feuV 25 ls 40 ckj gksrh gSA fL=;ksa esa iq:"kksa dh vis{kk 'olu&nj dqN vf/kd gksrh gSA vf/kd 

ifjJe] Hkkx nkSM+ vkfn ds le; 'olu&nj c<+ tkrh gSA 

lkekU;r% 'olu&fØ;k dh nj] 'kjhj dh vkWDlhtu lEcU/kh vko';drk ds vuqlkjk ?kVrh&c<+rh 

jgrh gSA 'kkjhfjd Je ds le; 'olu&nj ds c<+us dk ;gh dkj.k gS] D;ksafd bl le; Årdksa ,oa dks"kksa 

dks vf/kd ÅtkZ ds fy, vf/kd ek=k esa vkWDlhtu dh vko';drk iM+rh gSA vkWDlhtu dh vko';drk ?kVus 

ij] tSlk fd foJke dh voLFkk esa gksrk gS] ;g nj iqu% lkekU; gks tkrh gSA 

 6.6 'olu dk fu;U=.k (Control of respiration)- 

'olu dk fu;U=.k nks rjg ls gksrk gS& 1- raf=dh; fu;U=.k 2- jlk;fud fu;U=.k 

1- raf=dh; fu;U=.k & blesa rhu 'olu fu;U=.k dsUnz Hkkx ysrs gSa bu dsUnzksa dks Rhythimicity Center 

dgrs gSa ftlesa igyk gS iz'oluh; dsUnz (Inspiratory center), nwljk fu%'oluh; dsUn (Expiratory 

center), vkSj rhljk gS U;weksVsfDld dsUnz (Pneumotoxic center)A iz'oluh; dsUnz fu%'oluh; dsUnz 

efr"d ds esMqyk vkWCykaxsVk (Medulla oblogata) Hkkx esa fLFkr gksrk gS rFkk U;weksVsfDld dsUnz efLr"d ds 

iksUl (pons) {ks= esa fLFkr gksrk gSA vFkkZr gekjk 'olu ra= efLr"d ds esMqyk vkWCyaxsVk vkSj iksUl esa fLFkr 

'olu dsUnz }kjk fu;fer vkSj fu;f+U=r jgrk gSA 
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(a) & iz'oluh; {ks= nks voLFkk esa gksrk gS ,d gksrk gS lfØ; voLFkk vkSj nwljk gksrk gS fuf"Ø; voLFkkA 

lfØ; voLFkk esa iz'oluh; {ks= nks lsds.M ds fy;s rFkk fuf"Ø; voLFkk esa rhu lsds.M ds fy;s gksrk gSA tc 

;g lfØ; voLFkk esa gksrk gS rc Mk;Ýke vkSj cká b.VjdksLVy isf'k;ka ladqpu djrh gSaA fuf"Ø; voLFkk esa 

Mk;Ýke vkSj cká b.VjdksLVy isf'k;ka vkjke dh voLFkk esa jgrh gSa rks Nkrh dh nhokj vkSj QsQM+sa ykspnkj 

okilh esa vk tk;sxkA tc Mk;Ýke vkSj b.VjdksLVy isf'k;ka vkjke ladqpu djrs gSa rc ge lkekU; 'kkUr 

lkal ysrs gSa vkSj tc Mk;Ýke vkSj b.VjdksLVy isf'k;ka vkjke djrs gSa rc ge lkekU; 'kkUr lkal NksM+rs gSa ;s 

nksuksa dh izfØ;k lkekU; 'olu ds nkSjku gksrk gSA 

 

(b)& fu%'olu {ks=] iz'olu {ks= ds lfØ; gksus ij lfØ; gksrk gSA fu%'olu {ks= ds lfØ; gksus ij vkUrfjd 

dksLVy is'kh rFkk mnjh; is'kh ladqfpr gksrh gS vkSj blds ladqfpr gksus ls l'kDr lkal NksM+rs gSa fu%'olu 

izfØ;k l'kDr 'olu ds nkSjku gksrk gSA 

(c) & U;weksVsfDld dsUnz efLr"d ds iksUl es fLFkr gksrk gSA ;g O;k;ke ds nkSjku 'olu nj dks c<+kus dk dke 

djrk gSA U;weksVsfDld dsUnz lkal ysuk vkSj lkal NksM+us ds chp lapj.k dk funsZ'ku djrk gSA 

2- jlk;fud fu;U=.k& bleas tks lajpuk 'kkfey gS mls jklk;fud 'kjhj (Chemosensitive bodies) 

dgrs gSa ;gka ij jklk;fud dk vFkZ gS jlk;u laosnh 'kjhj blesa 'kkfey gksrs gSaA lcls igys rks tks 'kjhj blesa 

'kkfey gS og gS dsjksfVM 'kjhj (Carotid bodies), dsjksfVM ckMht] dsjksVsM lkbul ds vk/kkj ij fLFkr gksrh 

gSA nwljh gS ,vksjfVd ckMh (Aortic bodies) A ,vksjfVd ckMht ,vksjVk ds vk/kkj ij fLFkr gksrh gS dsjksfVM 

vkSj ,vksjfVd ckMh nksuksa gh dkcZu MkbZvkWDlkbM ds vkaf'kd ncko ds fy;ss T;knk laosnu'khy gksrh gS rFkk 

vkWDlhtu ds fy;s de laosnu'khy gksrh gSaA tc Hkh dkcZu MkbZvkWDlkbM dk vkaf'kd ncko c<s+xk rc 

jlk;uxzkgh ckMh míhIr gks tkrs gSa ftlds ifj.kkeLo:i fu%'olu dh izfØ;k pkyw gks tkrh gSA 

'olu ra= ij ;ksx dk izHkko 

'olu 'kjhj eas izR;sd dksf'kdk dks vkWDlhtu dh vkiwfrZ djus vkSj fQj 'kjhj ls ckgj vif'k"V mRikn 

dkcZu MkbZ vkWDlkbM dks ifjogu djus dh iz.kkyh gSA ;ksx vklu bu {ks=ksa dks f[kapko vkSj etcwr djrs gSa 

vkSj xgjh iw.kZ 'okl dks izksRlkfgr djrs gSaA 'olu iz.kkyh ds fy, ;ksx 'olu leL;kvksa dks izsfjr djus okys 

y{k.kksa dks de djus dk ,d egRoiw.kZ lk/ku gSA 

1- 'olu ra= ij vkluksa dk izHkko & gB ;ksx 'kkjhfjd eqnzkvksa vkSj lkal ysus dh izFkkvksa dk la;kstu gS tks 

'kjhj vkSj efLr"d dks iw.kZ larqyu cuk, j[kus esa enn djus ds fy, cuk;k x;k gSA 'olu ra= dk LoLFk gksuk 

'kjhj ds vU; lHkh iz.kkfy;ksa dks izHkkfor djrk gSA bl egRoiw.kZ iz.kkyh dks LoLFk cuk, j[kus ds fy, gB ;ksx 
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ds dbZ vH;kl fo'ks"k :i ls lgk;d gSaA vkluksa ds vH;kl ls lkal dh ekalisf'k;ksa dks etcwr vkSj yphyk 

cuk;k tk ldrk gSA viuh Nkrh dh vkl&ikl dh ekalisf'k;ksa dks etcwr djus ds fy, Hkqatxklu] /kuqjklu] 

Å/oZ eq[kLokuklu] pØklu vkfn ;ksxvkluksa+ dk mi;ksx dj ldrs gSaA 

2- 'olu ra= ij izk.kk;ke dk izHkko & vuqykse&foykse izk.kk;ke ukd xqgk esa :dkoVksa dks nwj djus esa 

enn djrk gSA izk.kk;ke dk fu;fer vH;kl ukfldk dks ,ythZ ls eqDr gksus vkSj vif'k"V rRoksa ds izfr 

fQYVfjax {kerk dks c<+kus esa enn djrk gSA izk.kk;ke lkbul xqgkvksa dks Hkh lkQ djrk gSA lkbul esa lwtu 

ds dkj.k flj esa nnZ vkfn dbZ y{k.k fn[kkbZ nsrs gSaA izk.kk;ke u dsoy osafVys'ku esa lq/kkj djrk gS] cfYd 

lkbul ds mfpr nzo fudklh ij Hkh dk;Z djrk gS vkSj cnys esa ^lkbukslkbfVl* ls NqVdkjk fnykrk gSA 

izk.kk;ke QsQM+s ds ,fYo;ksykbZ dks [kksydj vkWDlhtu dh csgrj iwfrZ djrs gSa ftlls QsQM+s dh vf/kd 

vkWDlhtu vo'kksf"kr djus dh {kerk c<+ tkrh gSA HkfL=dk] dikyHkkfr] Hkzkejh] vuqykse&foykse tSls 'okl 

vH;kl QsQM+ksa dh {kerk esa lq/kkj djus esa enn djrs gSa vkSj 'kq) djrs gSaA 

3- 'olu ra= ij eqnzk ,oa ca/kksa dk izHkko & vke rkSj ij ge lkal ysus ds fy, vius QsQM+s dk dsoy dqN 

fgLlk gh mi;ksx djrs gSa] dqN eqnzk,¡ gSa tks gekjs QsQM+s dk iwjk mi;ksx djus esa enn djrh gSa] rkfd ge 

vf/kdre izk.k&ok;q dk mi;ksx dj ldsa vkSj gekjs 'kjhj dks vf/kd ÅtkZ izkIr gks ldsA Kkueqnzk] vkfneqnzk] 

czãeqnzk] fpUe; eqnzk vkfn eqnzkvksa ds lkFk Å¡ dk mPpkj.k djus ls QsQM+s ds ok;qdks"k vf/kd&ls&vf/kd [kqyrs 

gSaA ftlls lkal ds lkFk vf/kd vkWDlhtu ysus dh {kerk c<+rh gSA 

'olu ra= ij /;ku dk izHkko & /;ku 'olu nj dks de djrk gSA ,d de 'olu nj bafxr djrk gS 

fd QsQM+s vU; phtksa ds vykok vf/kd dq'kyrk ls dke dj jgs gSaA lkal dh tkx:drk 'okl izfØ;k dk ,d 

tkx:d fu;a=.k gS] vkSj vuqHkoh /;kfu;ksa }kjk cgqr vPNh rjg ls tkuk tkrk gSA 

 

vH;kl  iz'u 

iz'u 1 jDr dksf'kdkvksa ,oa 'kjhj dh Ård dksf'kdkvksa ds chp xSlksa ds fofue; dks D;k dgrs gSa \ 

iz'u 2 o;Ld O;fDr esa foJke ds le; 'olu nj fdruk gksrk gS \ 

iz'u 3 ck,a ,oa nk,a QsQM+s esa fdrus&fdrus [k.M gksrs gSa \ 

iz'u 4 QsQM+s esa fo|eku ok;qdks"kksa ,oa buds pkjksa vksj fLFkr jDrdksf'kdkvksa ds e/; tks xSlksa dk fofue; 

gksrk gS] mls D;k dgrs gSa \ 

iz'u 5 tc jDr esa vkWDlhtu ogu {kerk de gks tkrh gS] rks mls D;k dgrs gSa \ 
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 6.7 lkjka'k 

mijksDr bdkbZ esa vkius 'olu ra= dh lajpuk ,oa mlds dk;ksZa dk v/;;u fd;k ftlls vkius tkuk 

fd fdl izdkj tc ge 'okl ysrs gSa rks cká okrkoj.k ls ok;q ukfldk ,oa ukfldk xqgk esa izos'k djrh gSA tgk¡ 

ls ok;q xzluh esa gksrs gq, 'oklufydk esa pyh tkrh gSA 'oklufydk ls 'oluh ,oa 'oluh ls 'olfudkvksa esa 

gksrh gqbZ ok;q QsQM+ksa ds ok;qdks"kksa esa Hkj tkrh gSA ok;qdks"kksa ,oa jDr okfgfu;ksa ds e/; xSlksa dk vknku&iznku 

gksrk gSA xSlksa ds vknku&iznku ds ifj.kkeLo:i ok;qeaMy dh vkWDlhtu jDrokfgfu;ksa eas pyh tkrh gS ,oa 

jDr okfgfu;ksa esa mifLFkr dkcZu MkbvkWDlkbM ok;qdk"s kkas ls ukfldk rd tkrh gqbZ okil ok;qeMa y eas H kts  nh tkrh 

gSA ;g izfØ;k dbZ pj.kksa esa gksdj iw.kZ gksrh gSA tksfd 'olu ra= dk eq[; 'olukax QsQM+ksa esa gksrh gSA 

 6.8 'kCnkoyh 

ukfldk & ukd 

iz'olu & lkal Hkhrj ysuk 

'oklksPNokl & lkal ysuk o NksM+uk 

vUrxzZg.k & vUnj ysuk 

cfg%{ksi.k & ckgj NksM+uk 

Qq¶Qql & QsQM+k 

  6.9 vH;kl iz'u ds mÙkj 

 

 

1- vkUrfjd 'olu 

2- 16 ls 20 ckj izfr feuV 

3- ck,a QsQM+s esa 2 [k.M rFkk nk,a QsQM+s esa 3 [k.M 

4- cká 'olu 

5- Hypoxaemia 

 6.10 lUnHkZ xzUFk lwph 

6- jLrksxh] MkW- ohjckyk ¼2016½] tSo jlk;u rFkk dk;Zdh] dsnkjukFk jkeukFk 

7- xqIrk] izks0 vuUr izdk'k ¼2008½] ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjk 
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8- nhf{kr jkts'k ¼2002½] 'kjhj jpuk fØ;k foKku] Hkk"kk Hkou] eFkqjk 

9- 'kekZ] MkW- rkjkpUnz ¼1999½] vk;qosZfnd 'kjhj jpuk foKku] ukMk iqLrd Hk.Mkj] jsyos jksM] jksgrd 

10- lDlsuk] vks0 ih0 ¼2009½] ,ukVkWeh ,.M fQft;ksykWth] Hkk"kk Hkou] eFkqjk 

 6.11 fucU/kkRed iz'u 

iz'u 1 'olu ra= dk lajpukRed o.kZu djrs gq, mldh fØ;kfof/k dks le>kb;s \ 

iz'u 2 'olu ra= dh fØ;kfof/k dks le>krs gq, 'olu ds fu;U=.k ij izdk'k Mkfy, \ 
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bdkbZ&7 iztuu ra=& lajpuk bdkbZ 'kh"kZd o dk;Z 

bdkbZ dh :ijs[kk 

7.1   izLrkouk 

7.2    mn~ns'; 

7.3   iztuu ra= ;k laLFkku 

7.4   iq:"k iztuu vax ;k tuukax 

7.4.1   ò"k.k 

7.4.2   vf/kò̀"k.k 

7.4.3   'kqØokfgdk 

7.4.4   izksLVsV xazfaFk 

7.4.5   f'k'u ¼fyax½ 

7.4.6   'kqØk'k; 

7.4.7   dkmij ;k CkYoks;wjsFkzy 

xzfFk;ka 7-4-8 oh;Z 

7.5  L=h iztuu vax ;k tuukax 

                  7.5.1   v.Mk'; 

7.5.2   xHkkZ'kf;d ufy;kW ;k fMEc 

okfgfu;kW 7.5.3   xHkkZ'k; 

7.5.4   ;ksfu 

7.5.5   Lru xzafFk 

7.5.6   Ekkfld pd 

    7-6  ekuo iztuu dh fØ;kfof/k 

7-7  lkjka'k 

7-8  'kCnkoyh 

7-9  vH;kl iz'uksa ds mRrj  

7-10  lanHkZ xzaFk 

    7-11  fuca/kkRed iz'u 
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7-1  izLrkouk 

fiNyh bdkbZ esa vkius vUr%lzkoh xzfU;kssa ds ckjs esa foLrkj ls i<+k vkSj tkuk fd ;g fdl izdkj ls ekuo 

'kjhj ds fy, egRoiw.kZ gSA izLrqr bdkbZ ds v/;;u dk fo"k; gS ̂ iztuu ra=*A ftl izdkj mijksDr lHkh ra= 

ekuo 'kjhj ds fy, mi;ksxh gS mlh izdkj iztuu vaxksa dh Hkh ekuo 'kjhj esa vge Hkwfedk gSA iztuu ,d 

tSfod fdz;k (Biological process) gS] ftlesa gj tho/kkjh vius oa'k dks vkxs c<+kus ds fy;s tuu fØ;k djrk 

gS rFkk vius gh tSls u;s tho dh mRifRr djrk gSA ftlls mldh ih<+h vkxs c<+ ldsA u;s tho ds 

fuekZ.k ds fy;s gj tho esa iztuu dh O;oLFkk vyx&vyx gksrh gSA euq"; esa ySafxd tuu gksrk 

gSA izLrqr bdkbZ esa ge ekuo iztuu ra= dh jpuk ,oa dk;Z dk v/;;u djsxsaA 

 

 7-2   mn~ns'; 

izLrqr bdkbZ dk v/;;u djus ds ckn fo|kFkhZ&  

 iztuu ra= dks le>k ldsaxsA 

 uj tuukxkas dh lfp= O;k[;k dj 

ldsaxsA 

 eknk tuukaxksa dk lfp= o.kZu dj 

ldsaxsA 

 iztuu vaxksa ds dk;ksZ dh O;k[;k dj 

ldasxsA 

 

 7-3  iztuu ra= (Reproductive system) 

viuh tkfr dh mRifRr djus dks iztuu dgk tkrk gSA tks vax bl izfØ;k eas Hkkx ysrs gSa mls iztuu 

vax (Reproductive Organ) dgrs gS rFkk bl iwjs ra= dks iztuu ra= (Reproductive System) dgrs 

gSaA tUe nsus okys dks tud (parent or parents) rFkk u;s tUe ysus okys dks larku vFkok larfr (off 

spring) dgk tkrk gSA Hkwz.k esa uj o eknk dk Hksn xHkZ/kkj.k ds 7&8 lIrkg ckn izkjEHk gksrk gS] D;ksafd f'k'kq 

ds tUe rd lHkh tuekax cu tkrs gSA ckY;koLFkk (Childhood) esa tuukaxksa dh o``f) rks gksrh jgrh gS] 

ijUrq ;s fdz;k'khy ugh gksrs A blhfy, ckY;koLFkk esa tuukaxksa ds vfrfjDr vU; 'kkjhfjd y{k.kksa rFkk 

O;ogkj vkfn esa yMdksa vkSj yM+fd;ksa esa fo'ks"k vUrj ugh gksrkA yxHkx 11&13 o"kZ dh vk;q esa] ckY;koLFkk 
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lekIr gks tkrh gS vkSj ;kSoukjkEHk (Puberty) ls fd'kksjkoLFkk (Adolescnce) izkjEHk gks tkrh gSA 

fd'kksjkOkLFkk ¼13&19 o"kZ rd dh vk;q½ esa tuukaxksa rFkk vfrfjDr ySafxd y{k.kksa lfgr iw.kZ 'kjhj dk 

fodkl tuu fdz;kvksa lfgr leLr 'kjhj fdz;kvksa rFkk LoHkko ,oa O;ogkj vkfn ij fyax gkWjeksUl dk 

egRoiw.kZ izHkko iM+rk gS vkSj iztuu dh {kerk vFkkZr ySafxd ifjiDork (Sexual Maturity) fodflr gks 

tkrh gS vFkkZr O;fDr o;Ld cu tkrk gS A vxj ge ckr djs ekuo dh] rks ekuo dks nks :iksa esa ckaVk tkrk 

gS& uj vkSj eknkA ;s nksuksa :i ,d fyaxh (Unisexual) gksrk gSA eknk xHkZ esa gh fodflr f'k'kq dks tUe 

nsrh gSA iq:"k ,oa L=h nksuksa ds 'kjhj esa ,d tfVy] lqfodflr ,oa ,d nwljs ls fHkUu iztuu vax 

mifLFkr gksrs gSa] ftUgsa lkewfgd :i ls iztuu ra= dgk tkrk gSA 

 

7-4   iq:"k iztuu vax ;k tuukax 

vxj ge ckr djs uj iztuu ra= dh rks mldks dqy vkB Hkkxksa dh ge ppkZ djsaxs& 

7-4-1 o``"k.k (Testes) 

f'k'u ds uhps nks v.M gksrs gSa mUgaas o`"k.k dgrs gSa] ;g izkFkfed uj tuu vax dgk tkrk gS vkSj ;g 

nksuksa Vkaxksa ds chp f'k'u ds Bhd uhps okys Hkkxksa eas fLFkr gksrs gSaA ;g lkekU;r% 4 ls 5 lsaVhehVj yEcs 

rFkk 2 ls 3 lsaVhehVj pkSM+h v.Mkdkj lajpuk;sa gksrh gSA tks ò"k.k dks"k (serotum) uke dh FkSyh esa fLFkr gksrh 

gSA ò"k.k ds vUnj 'kqØk.kqvksa ;k oh;Z dk fuekZ.k gksrk gSA ;g 'kjhj ds ckgj gh D;ksa gSa] lkjs vaxksa dh rjg 'kjhj 

ds vUnj gks ldrs FksA ,slk blfy;s gSa D;ksafd bl ò"k.k dh FkSyh dk rkieku 'kjhj ds rkieku ls nks fMxzh 

lsfY'k;l de gksrk gS D;ksafd 'kqØk.kqvksa dk fuekZ.k 'kjhj ds rkieku ls nks fMxzh lsfY'k;l ls de ij gksrk gSA 

;fn ò"k.k dh ;g FkSyh 'kjhj ds vUnj gksrh rks 'kqØk.kqvksa dk fuekZ.k ugha gks ikrk blfy;s ;g 'kjhj ds ckgj 

gksrh gSA  

'kqØ tuu ufydkvksa ds ckgjh {ks= esa vUrjkyh dksf'kdk;sa fLFkr gksrh gSA tks ,.Mªkstu gkeksZu dk lzko 

djrh gSaA ;g gkeksZu iq:"kksa ds fof'k"V y{k.kksa ds fodkl dks fu;fer djrk gSA bu gkeksZUl esa VsLVksLVsjkWu] 

MkbgkbMªks VsLVksLVsjkWu rFkk ,.MªksLVsusfM;ksu izeq[k gSaA VsLVksLVsjkWu gkeksZu dks ikS:"k fodkl gkeksZu Hkh dgk 

tkrk gSA ikS:"k dk eryc iq:"kksa dk fodkl blh gkeksZu ds ek/;e ls gksrk gSA ftl Hkh O;fDr ds 'kjhj esa 

VsLVksLVsjkWu gkeksZu dh deh gksxh] ml O;fDr ds psgjs ij nk<+h vkSj ewaN de gksxhA fdlh fdlh iq:"k dh 

vkokt iryh ;k fQj dgsa efgykvksa tSlh gksrh gS ;g Hkh blh gkeksZu ds dkj.k gksrk gSA 
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7-4-2  vf/ko``"k.k (Epididymis) 

;g yxHkx 6 ehVj yEck gksrk gSA izR;sd ò"k.k ds fiNys Hkkx rFkk 'kqØokfgdk ds e/; ,d vR;Ur 

dqf.Mfyr ufydk tqM+h gksrh gS tks vf/ko`"k.k dgykrh gSA bl ufydk esa 'kqØk.kqvksa dk fodkl gksrk gS 

vkSj ;g ;gha ij vkdj laxzfgr gks tkrs gSaA 

uksV %& 'kqØk.kqvksa dk fuekZ.k o`"k.k esa gksrk gSA ysfdu 'kqØk.kqvksa dk iw.kZ fodkl vf/ko`"k.k esa gksrk gSA 

bl ufydk esa ;g 'kqØk.kq 72 ?kaVs rd ftUnk jgrs gSaA 

7-4-3  'kqØokgfu;ka ¼Vas Deferens½ 

;g 45 lsaVhehVj yEch gksrh gS bldh nhokj Åij nh ufydkvksa dh nhokj dh vis{kk FkksM+h eksVh vkSj 

ladjh gksrh gSA ;g vf/ko`"k.k ls tqM+h gksrh gSA /;ku nhft;sxk fd o`"k.k ls ,d ufydk vf/ko`"k.k ls 

tqM+h] vf/ko`"k.k ls 'kqØokfgfu;ka vkdj tqM+h gksrh gSA 'kqØokfgfu;ksa esa 'kqØk.kq dbZ eghuksa rd thfor jgrs 
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gSaA 

vkius ulcUnh ds ckjs esa lquk gksxk ulcUnh esa 'kqØokfguh dks dkV fn;k tkrk Fkk rkfd 'kqØk.kq ;gka rd 

u igqap ik;sa rkfd O;fDr dk vxyk cPpk u gks ik;sA 

tgka 'kqØokfgdk vf/ko`"k.k ls tqM+h gksrh gS ml txg dks 'kqØk'k; dgk tkrk gSA 

7-4-4 izksLVsV xzfUFk ¼Prostate Gland½ 

;g xksykdkj gksrk gSA tksfd ew=ekxZ ls ysdj ew=-k'k; rd gksrk gSA ;g xzfUFk ,d izdkj ds nzO; ds 

fuekZ.k djrh gSA ftls izksLVsV nzO; dgrs gSaA 'kqØk.kqvksa esa tks xU/k vkrh gS og blh nzO; dh otg ls vkrh 

gSA ;g 'kqØk.kqvksa dks iks"k.k ,oa lqj{kk iznku djrh gSA 

7-4-5 f'k'u ¼Penis½ 

;g iq:"kksa esa ckã tuu vax gS uj eas mifLFkr 'kqØk.kq dks eknk ;ksfu ds Hkhrj igqapkus ds fy;s f'k'u dh 

t:jr iM+rh gSA bldh ekalisf'k;ka fof'k"V izdkj dh gksrh gSA mRrstuk dh voLFkk esa f'k'u esa jDr dh 

vkiwfrZ c<+ tkrh gS ftlls f'k'u esa dM+kiu vk tkrk gS vFkkZr ;g yphyk eakl dBksj gks tkrk gSA 

7-4-6 'kqØk'k; ¼Seminal Vesicle½ 

bldh yEckbZ 5 lsaVhehVj gksrh gSA ;g ,d tksM+h is'kh;qDr lajpuk gksrh gSA fdUrq blesa 'kqØk.kqvksa dk 

lap; ugha gksrk gSA ;g ,d ihys rFkk fpifpis inkFkZ dk lzko.k djrh gSA oh;Z dk 60 izfr'kr Hkkx blh dk 

cuk gksrk gSA oh;Z dk ;g 60 izfr'kr Hkkx iazksVhu gksrk gS ;g izksVhu ÝDVkst] lhehukstsfyu] 'kdZjk] 

izksLVsXySUMhUl gksrk gSA 

 

7-4-7   dkWmij dh xzafFk;ka ¼Cowper's Glands½ 

izksLVsV xzfUFk ds uhps NksVh&NksVh ,d tksM+h xzfUFk;ka gksrh gSa ftuls xk<+s jax dk fpifpik inkFkZ 

fudyrk gSA lgokl ds le; bl xzfUFk ls ;g inkFkZ fudydj ew= ekxZ dks fpduk cukrk gSA rkfd tks eknk 

dh ;ksfu gS mldks fpduk cukdj lgokl dks lqxe cuk lds vkSj tks 'kqØk.kq gS og eknk ds vUnj tkdj 

LFkkfir gks ldsA 

7-4-8  oh;Z ¼Semen½ 

oh;Z ,d tSfod rjy inkFkZ gS tks uj tuukaxksa }kjk fufeZr gksrk gSA oh;Z esa 'kqØk.kq ds lkFk&lkFk vU; rjy 

inkFkZ Hkh lfEefyr gksrs gSaA ekuo o`"k.k esa 'kqØk.kq dk fuekZ.k gksrk gSA tc ;g 'kqØk.kq vf/ko`"k.k] 

'kqØokfgdk] 'kqØk'k;] izksLVsV xzfUFk rFkk dkmij xzfUFk ls xqatjrs gSa rks bueas vU; vusd rjy fey tkrs gSaA 
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'kqØk.kq fefJr ;gh rjy oh;Z dgykrk gSA ,d lkekU; ,oa LoLFk o;Ld iq:"k ,d L[kyu esa lkekU;r% 2-5 ls 

3-5 feyhyhVj oh;Z dk mRltZu djrk gSA 

 

7-5 L=h iztuu vax ;k tuukax 

vHkh rd vkius uj iztuu vaxksa ds ckjs esa i<+k vc ge eknk iztuu vaxksa dh ppkZ djsaxsA ftlesa 

dqy 6 Hkkx gSa& 

 

7-5-1  v.Mk'k; (Ovary½ 

ftl rjg ls iq:"kksa esa ò"k.k gksrk gS] mlds nks v.Ms gksrs gSa Bhd mlh rjg ls eknkvksa esa Hkh v.Mk'k; gksrk 

gSA ftlesa v.Mksa dh la[;k nks gksrh gSA v.Mk'k; xHkkZ'k; ds nksuksa rjQ fLFkr gksrk gSA v.Mk'k; dk 

vkdkj nks lsaVhehVj yEck rFkk 8 lsaVhehVj eksVk gksrk gSA v.Mk'k; esa gh v.Mk.kq curs gSa] ftl rjg 

'kqØk.kq dk fuekZ.k o"̀k.k esa gksrk gSa mlh rjg v.Mk.kq dk fuekZ.k v.Mk'k; esa gksrk gSA buls eknk gkeksZu 

bLVªkstu] izkstsLVªkWu dk lzko.k Hkh gksrk gSA 

 vMk'k; esa nks egRoiw.kZ gkeksZu dk lzko.k gksrk gS& 1- bLVªkstu& 

;g gkeksZu L=h ds ySfxd y{k.kksa rFkk lgk;d tuukaxkssa ds fodkl dks izsfjr djrk gSA blfy;s bls ukjh 

fodkl gkeksZu Hkh dgk tkrk gSA bLVªkstu ds izHkko ls fL=;ksa esa Lruksa] v.Mokfgfu;ksa] xHkkZ'k;] ;ksfu vkfn 
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tuukaxksa dk fodkl gksrk gSA blds vfrfjDr ;g gkeksZu fL=;ksa dh cká 'kkjhfjd lajpuk] vkokt] LoHkko 

vkfn dks Hkh izHkkfor djrh gSA 

2- izkstLVªksu & 

v.Mk'k; esa fLFkr xzkfQ;u iqfV~Vdk;sa v.Ms ds mRltZu ds i'pkr dkWisZl yqfV;e uked lajpuk esa 

ifjofrZr gks tkrh gSa blh dkWisZl yqfV;e ls izkstsLVªksu uked gkeksZu dk lzko gksrk gSA ;g gkeksZu fL=;ksa ds 

'kjhj dks xHkZ/kkj.k ds fy;s rS;kj djrk gSA ;fn v.Mk'k; }kjk mRlftZr fd;s x;s v.Ms dk fu"kspu ugha gksrk 

gS rks dkWisZl yqafV;e u"V gks tkrk gS rFkk izkstLVªksu lzko esa deh vkrh gS vkSj ifj.kkeLo:i ,d u;k ekfld 

pØ izkjEHk gksrk gSA ;fn v.Ms dk fu"kspu gks tkrk gS rks izkstsLVªksu xHkZ ,oa Hkwz.k dks iks"k.k iznku djus ds 

fy;s jDr okfgdkvksa dk fodkl djrk gS lkFk gh ;g vUr%xHkkZ'k; Lrj esa mifLFkr xzfUFk;ksa dks iks"kd 

inkFkksZ dk lzko djus ds fy;s izsfjr djrk gS rkfd izkjfEHkd Hkzw.k dk iks"k.k gks ldsA izkstsLVªksu gkeksZu ds izHkko 

ls fL=;ksa dh nqX/k xzfUFk;ka cM+h gks tkrh gS ifj.kkeLo:i muds Lruksa dk vkdkj Hkh c<+ tkrk gSA 

uksV %& xHkZorh L=h ds 'kjhj esa dkWisZl yqfV;e rFkk xHkZuky ds }kjk fjysfDlu uked gkeksZu dk lzko gksrk gSA 

;g gkeksZu xHkZ esa f'k'kq ds fodkl ds lkFk&lkFk Jksf.k es[kyk ds I;wfcd flEQkbfll uked tksM+ dks +<+hyk o 

yphyk cukrk gS rFkk mls QSykdj e/; ds {ks= esa o`f) djrk gS rkfd f'k'kq dk tUe ljyrk ls gks ldsA 

 

7-5-2  v.M okfguh ;k fMEc okfgfu;ka ¼Oviduct or fallopian tubes½ 

bls QSyksfi;u V~;wc Hkh dgrs gSa ftl rjg ls 'kqØokfguh vf/ko`"k.k ls tqM+h jgrh gS mlh rjg ls 

v.Mokfgu;ka izR;sd xHkkZ'k; ls tqM+h gksrh gSA v.Mk'k; ls xHkkZ'k; rd ;g ,d ikbi ds ek/;e ls tqM+h gksrh 

gS vkSj blh ds ek/;e ls v.Mk.kq v.Mokfgfu;ksa esa igqaprs gSa lgokl ds i'pkr 'kqØk.kq xHkkZ'k; ls gksrs gq;s 

v.Mokfgfu;ksa rd igqaprs gSa tgka 'kqØk.kq v.Mk.kq ls feydj izR;sd v.Mk.kq dks fu"ksfpr djrk gSA 

uksV %& fu"kspu dh izfØ;k v.M okfgu;ksa esa gh lEiUu gksrh gSA L=h esa cka>iu dh leL;k dk ,d eq[; dkj.k 

v.Mokfgfu;ksa dk cUn gksuk Hkh gksrk gSA 

7-5-3  xHkkZ'k; ¼Uterus½ 

eknk ds mnjxqgk ds Bhd uhps rFkk Jksf.k xqgk ds Bhd e/; esa xHkkZ'k; fLFkr gksrk gSA xHkkZ'k; yxHkx 7-5 

lssaVhehVj yEck] 3 lsaVhehVj eksVk rFkk 5 lsaVhehVj pkSM+k gksrk gSA ;g uk'kikrh ds vkdkj dks gksrk gSA 

Åij rjQ pkSM+k rFkk uhps dh rjQ FkksM+k lk ldjk gksrk gSA blh ladjs Hkkx dks xzhok (Cervix½ dgrs gSa ;ksfu 

blh xzhok ls tqM+h gksrh gSA 

tc f'k'u ;ksfu esa tkrk gS rks og 'kqØk.kqvksa dks ;ksfu esa igqpk nsrk gSA ;g 'kqØk.kq cgrs&cgrs xHkkZ'k; 
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ds xzhok esa vk tkrs gSa tgka ls fQj cgrs gq;s 'kqØk.kq xHkkZ'k; ds ladjs Hkkxls pkSM+s Hkkx esa izos'k dj tkrs gSaA 

xHkkZ'k; ls 'kqØk.kq v.Mokfguh esa igqap tkrs gSaA tgka ;g v.Mk.kq ds lkFk feydj fu"ksfpr gksus yxrs gaSA 

xHkkZ'k; ds vkxs okyk Hkkx ew=k'k; gksrk gS tcfd xHkkZ'k; ds Bhd ihNs okyk Hkkx eyk'k; ls tqaM+k 

gksrk gSA fMacokfgfu;ksa esa fu"ksfpr v.Mk.kq fQj okil xHkkZ'k; esa igqaprk gS tgka ;g Hkwz.k esa ifjofrZr gksdj cPps 

ds :i esa fodflr gksus yxrk gSA 

7-5-4 ;ksfu ¼Vaginaa½ 

;g ew=k'k; rFkk eyk'k; ds chp esa fLFkr gksrk gS ;ksfu ds dk;Z dh ppkZ djsa rks ;gka ls eSFkqu izfØ;k dh 

tkrh gS] ew= foltZu fd;k tkrk gS] jtks/keZ ¼ekfld /keZ½ dh fØ;k gksrh gS lkFk gh lkFk ;g izlo dk ekxZ Hkh 

gksrk gSA ;ksfu dk ,d fljk xHkkZ'k; dh xzhok ls tqM+k gksrk gSA nwljk fljk fNnz ds :i esa ckgj [kqyrk gSA 

lgokl ds nkSjku vkSj eSFkqu bPNk ds le; ;ksfu esa fLFkr ckFkksZfyu xzfUFk ls ,d fpifpik inkFkZ fudyrk 

gS ;g nzO; lgokl ds le; ;ksfu dks fpifpik cukrk gSA ftlls f'k'u vklkuh ls ;ksfu esa izos'k dj ldsA 

;ksfu ds Bhd Åij ,d NksVk lk mHkkj gksrk gSA ftls Hkxf'k'u (Clitoris½ dgrs gSA ;g ,d vR;Ur 

mRrsftr vax gksrk gSA ftls Li'kZ djus ls L=h dks vR;f/kd lq[k dh vuqHkwfr gksrh gSA \ 

uj dk 'kqØk.kq ;ksfu ls gksrs gq;s xHkkZ'k; ds jkLrs ls v.M okfguh esa igqaprk gS tgka ij fu"kspu dh izfØ;k 

lEiUu dh tkrh gSA 

7-5-5 Lru&xzafFk ¼Mammary glands½ 

iq:"k vkSj L+=h nksuksa ds Lruksa esa xzfUFky Ård mifLFkr gksrs gSaA ijUrq fL=;ksa eas ;kSoukoLFkk ds i'pkr 

LVªkstu gkeksZu ds izHkko ls xzfUFky Ård fodflr gksdj iq:"kksa dh rqyuk esa cM+s vkdkj ds Lruksa esa 

ifjofrZr gks tkrs gSaAa Lru xzfUFk;ka cfglzkoh gksrh gSA tks nqX/k dk mRiknu djrh gSa vkSj uotkr ,oa vYik;q 

larkuksa dks iks"k.k iznku djrh gSaA fL=;ksa ds Lru esa fof'k"V izdkj dh xzfUFk;ka vFkok xzfUFk;ksa dk lewg 

mifLFkr gksrk gSA tks nqX/k dk lzko djus esa l{ke gksrk gSA iw.kZ fodflr Lru xzfUFk;kssa esa mifLFkr [kks[kyh 

xaqfgdk;as nqX/k lzkoh ?kukdkj dksf'kdk;sa ek;ks,ihFkhfy;y dksf'kdk;sa feydj yksC;wy uked lajpukvksa dk 

fuekZ.k djrh gSaA izR;sd yksC;wy esa ,d ysfDVQsjl okfguh mifLFkr gksrh gS tks Lru ds vxzHkkx ls tqM+h 

gksrh gSA 

7-5-6 ekfldpØ ¼Menstrual cycle½ 

lHkh fL=;ka ;kSoukjEHk dh voLFkk izkIr djus ds i'pkr izR;sd ekg ,d iw.kZ fodflr v.M ;k fMEc dk mRltZu 

djrh gSaaA L=h 'kjhj esa izR;sd ekg gksus okyh ;g izkd̀frd izfØ;k ekfld pØ dgykrh gSA ekfld pØ ds 

nkSjku v.Mk'k; ds }kjk v.Mk.kq dk fuekZ.k gksrk gSA tks fodflr gksdj v.Mokfguh ds ek/;e ls xHkkZ'k; esa 
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vkrk gSA xHkkZ'k; esa v.Mk.kq dk iks"k.k gksrk gS vkSj og fu"kspu ds fy;s fodflr gksrk gSA blh nkSjku xHkkZ'k; 

dh vkUrfjd ijr eksVh gksus yxrh gS rkfd og xHkkZoLFkk ds fy;s xHkkZ'k; dks rS;kj dj ldsA ;fn bl nkSjku 

iq:"k ds 'kqØk.kqvksa ls v.Mk.kq dk fu"kspu ugha gksrk rks v.Mk.kq rFkk xHkkZ'k; dh vkUrfjd ijr nksuksa gh xHkkZ'k; 

ls vyx gksdj jDrlzko ds :i esa 'kjhj ls ckgj fudy tkrs gSa ;fn v.Mk.kq }kjk v.MksRlxZ ds i'pkr iq:"k 

'kqØk.kqa }kjk v.Mk.kqvksa dk fu"kspu dj fn;k tkrk gS rks ;g xHkkZ'k; esa gh ifjof)Zr ,oa fodflr gksus yxrs gSa 

rFkk f'k'kq ds tUe rd ekfld pØ dh izfØ;k :d tkrh gSA ;g voLFkk xHkZ/kkj.k dh voLFkk dgykrh gSA 

7-6  ekuo iztuu dh fØ;kfof/k ¼Mechanism of human reproduction½ 

vHkh rd vkius uj vkSj eknk iztuu vaxksa ds ckjs esa tkuk vkb;s vc ekuo iztuu dh fØ;kfof/k dh ppkZ 

djrs gSaA ekuo iztuu dh fØ;kfof/k dks rhu Hkkxksa esa ckaVk x;k g 

1- ;qXedtuu  (Gametogenesis)   

izkFkfed ySafxd vax % iq#"kksa esa o`"k.k vkSj fL=;ksa esa v.Mk'k; ;qXedtuu fof/k }kjk Øe'k% uj 

;qXed ;kuh 'kqØk.kq vkSj eknk ;qXed ;kfu v.Mk.kq mRiUu djrs gSaA o`"k.k esa] vifjiDo uj teZ dksf'kdk,¡ 

¼'kqØk.kqtu@LiesZVksxksfu;k&cgqopu% ,dopu&LiesZVksxksfu;ksZ½ 'kqØtuu ¼LiesZVkstsusfll½ }kjk 'kqØk.kq 

mRiUu djrh gSa tks fd fd'kksjkoLFkk ds le; 'kq: gksrh gSA 'kqØtud ufydkvksa ¼lsfefuQjsl V̀;wC;wYl½ 

dh Hkhrjh fHkÙkh esa mifLFkr 'kqØk.kqtu lelw=h foHkktu ¼ekbVksfVd fMfotu½ }kjk la[;k esa o`f} djrs 

gSaA izR;sd 'kqØk.kqtu f}xqf.kr gksrk gS vkSj mlesa 46 xq.klw= ¼Øksekslkse½ gksrs gSaA dqN 'kqØk.kqtuksa esa 

le;&le; ij v/kZlw=h foHkktu ;k v/kZlw=.k ¼fevksfVd fMfotu½ gksrk gSaA ftudks izkFkfed 'kqØk.kq 

dksf'kdk,¡ ¼izkbejh LiesZVkslkbV~l½ dgrs gSaA ,d izkFkfed 'kqØk.kq dksf'kdk izFke v/kZlw=h foHkktu 

¼U;wudkjh foHkktu½ dks iwjk djrs gq, nks leku vxqf.kr dksf'kdkvksa dh jpuk djrs gSa] ftUgsa f}rh;d 

'kqØk.kq dksf'kdk,¡ ¼lsdsMjh LiesZVkslkbV~l½ dgrs gSaA ,d izkFkfed 'kqØk.kq dksf'kdk izFke v/kZlw=h foHkktu 

¼U;wudkjh foHkktu½ dks iwjk djrs gq, nks leku vxqf.kr dksf'kdkvksa dh jpuk djrs gSa ftUgsa f}rh;d 

'kqØk.kq dksf'kdk,¡ ¼lsdsaMjh LiesZVkslkbV~l½ dgrs gSaA bl izdkj mRiUu izR;sd dksf'kdk esa 23 xq.klw= gksrs 

gSaA f}rh;d 'kqØk.kq dksf'kdk,¡] nwljs v/kZlw=h foHkktu ls xqtjrs gq, pkj cjkcj vxqf.kr 'kqØk.kqizlw 

¼LiesZfVM~l½ iSnk djrs gSaA 'kqØk.kqizlw :ikarfjr gksdj 'kqØk.kq ¼LiesZVkstkvk@LieZ½ cukrs gSa vkSj bl 

izfØ;k dks 'kqØk.kqtuu ¼LifeZvkstsusfll½ dgk tkrk gSA 'kqØk.kqtuu ds i'pkr~ 'kqØk.kq 'kh"kZ lVksZyh 

dksf'kdkvksa esa vr%LFkkfir ¼bacsMsM½ gks tkrk gS vkSj var esa ftl izfØ;k }kjk 'kqØk.kq] 'kqØtud ufydkvksa 

ls eksfpr ¼fjyht½ gksrs gSa] ml izfØ;k dks ¼oh;Zlspu½ LifeZ,'ku dgrs gSaA 

'kqØtuu izfØ;k fd'kksjkoLFkk @ ;kSoukjaHk ls gksus yxrh gS D;ksfd bl nkSjku xkSusMksVªkWfiu 
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fjyhftax gkeksZu ¼th,uvk,p½ ds lzo.k esa dkQh òf) gks tkrh gSA ;g ,d v/k'psrd ¼gkbiksFkSyfed½ 

gkWeksZu gSA xksuSMksVªkfiu fjyhftax gkeksZu ds Lrj esa o`f) ds dkj.k ;g vxz ih;w"k xzfUFk ¼,afVfj;j 

fiV~;wVjh XySaM½ ij dk;Z djrk gS rFkk nks xksuSMksVªkWfiu gkWeksZu&ihr fiaMdj ¼QkWfydy fLVeqysfVax gkWeksZu 

@ ,Q ,l ,p½ ds lzo.k dks mn~nksfir djrk gSA ,y ,p yhfMx dksf'kdkvksa ij dk;Z djrk gS vkSj 

iqatuksa ¼,aMªkstsUl½ ds la'ys"k.k vkSj lzo.k dks mn~nhfir djrk gSA blds cnys esa iqatu 'kqØk.kqtuu dh 

izfØ;k dks mn~nhfir djrk gSA ,Q ,l ,p lVksZyh dksf'kdkvksa ij dk;Z djrk gS vkSj dqN ?kVdksa ds 

lzo.k dks mn~nhfir djrk gS] tks 'kqØk.kqtuu dh izfØ;k esa lgk;rk djrs gSaA  vkb, ge ,d 'kqØk.kq dh 

lajpuk dh tk¡p djsaA ;g ,d lw{en'khZ; lajpuk gS tks ,d 'kh"kZ ¼gsM½] xzhok ¼usd½ ,d e/; [kaM 

¼feM~y ihl½ vkSj ,d iw¡N ¼Vsy½ dh cuh gksrh gSA ,d IykTek f>Yyh 'kqØk.kq dh iwjh dk;k ¼ckWMh½ dks 

vko`Ùk fd, jgrh gSA 'kqØk.kq ds 'kh"kZ esa ,d nh?khZdr̀ ¼bykaxsVsM½ vxqf.kr dsanzd ¼gsIykW;M U;wfDy;l½ 

gksrk gS rFkk bldk vxzHkkx ,d Vksihuqek lajpuk ls vko`r gksrk gS ftls vxzfiaMd ¼,Økslkse½ dgrs gSaA 

;g vxzfiaMd mu izfd.oksa ¼,atkbEl½ ls Hkjk gksrk gS] tks vaMk.kq ds fu"kspu esa enn djrs gSaA 'kqØk.kq ds 

e/; [kam esa vla[; lw=df.kdk,¡ ¼ekbVksdkWfUMª;k½ gksrh gSa] tks iw¡N dks xfr iznku djus ds fy, ÅtkZ 

mRiUu djrh gSa ftlds dkj.k 'kqØk.kq dks fu"kspu djus ds fy, vko';d xfr'khyrk iznku djuk lqxe 

cukrk gSA eSFkqu fØ;k ds nkSjku iq#"k 20 ls 30 djksM+ 'kqØk.kq L[kkfyr djrk gS lkekU; moZjrk ¼vca/krk½ 

ls yxHkx 60 izfr'kr 'kqØk.kq fuf'pr :i ls lkekU; vkdkj vkSj vkd`fr okys gksus pkfg,A buesa ls de 

ls de 40 izfr'kr vko';d :i ls lkekU; tuu {kerk ds fy, rhoz xfr'khyrk iznf'kZr djrs gSaA 

'kqØtud ufydkvksa ls eksfpr ¼fjyhTM½ 'kqØk.kq lgk;d ufydkvksa }kjk okfgr ¼VkaliksVsZM½ gksrs gSA 

'kqØk.kqvksa dh ifjiDork ,oa xfr'khyrk ds fy, vf/ko`"k.k] 'kqØokgd] 'kqØk'k; rFkk iqjLFk xzfUFk;ksa dk 

lzo.k Hkh vko';d gSA 'kqØk.kqvksa ds lkFk&lkFk 'kqØk.kq IykTek feydj oh;Z ¼lhesu½ cukrs gSaA iq#"k dh 

lgk;d ufydkvksa vkSj xzafFk;ksa ds dk;Z dks o`"k.k gkeksZu ¼,saMªkstsal½ cuk;s j[krk gSA 

,d ifjiDo eknk ;qXed ds fuekZ.k dh izfØ;k dks vaMtuu ¼Åtsusfll½ dgrs gSa tksfd iq#"k ds 

'kqØk.kqtuu ls Li"V :i ls fHkUu gSA vaMtuu dh 'kq:vkr Hkwz.kh; ifjo/kZu pj.k ds nkSjku gksrh gS tc 

dbZ fefy;u ekr` ;qXed dksf'kdk,¡ ;kfu vaMtuuh ¼Åxksfu;k½ izR;sd Hkwz.kh; vaMk'k; ds vanj fofufeZr 

gksrh gSa tUe ds ckn vaMtuuh dk fuekZ.k vkSj mldh o`f) ugh gksrh gSA bu dksf'kdkvksa esa foHkktu 'kq: 

gks tkrk gS vkSj v/kZlw=h foHkktu ds iwokZoLFkk&1 ¼izksQst&1½ esa izfo"V gksrh gSaA vkSj bl voLFkk esa 

LFkk;h rkSj ij vo:) jgrh gSA  izkFkfed vaMd df.kdke; vaMd ¼izkbejh ÅlkbVl½ dgrs gSaA mlds 

ckn izR;sd izkFkfed vaMd df.kdke; dksf'kdkvksa ¼xzsuykslk lsy~l½ dh ijr ls vko`Ùk gksrh gS vkSj bUgsa 

izkFkfed iqVd ¼izkbejh QkWfyfdy½ dgk tkrk gSA ,d izfØ;k }kjk bu iqVdksa dh Hkkjh ek=k esa tUe ls 
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;ksoukjaHk rd ál gksrk jgrk gSA blfy, ;ksoukjaHk ds le; izR;sd vaMk'ke esa dsoy 60 gtkj ls 80 

gtkj izkFkfed iqVd gh 'ks"k cprs gSA ;g izkFkfed iqVd df.kdke; dksf'kdkvksa ds vkSj vf/kd ijrksa ls 

vkoZÙk gks tkrs gSa rFkk ,d vkSj u;s izkojd ¼fFkdy½ Lrj ls f?kj tkrs gSa ftls f}rh;d iqVd dgrs gSA 

;g f}rh;d iqVd tYn gh ,d r̀rh; iqVd esa ifjofrZr gks tkrk gSA ftldh rjy ls Hkjh xqgk 

dks xg~oj ¼,aVªe½ dgk tkrk gS] ;g bldk ,d fof'k"V y{k.k gSA izkojd Lrj ¼Fkhdk ys;j½ varj izkojd 

¼Fkksdk baVjuk½ vkSj ckg~; izkojd ¼Fkksdk ,DlVjuk½ esa xfBr gksrk gSA bl le; vkidk /;ku bl vksj 

[khapuk egÙoiw.kZ gksxk fd rr̀h; iqVd ds Hkhrj izkFkfed vaMd ds vkdkj esa o`f) gksrh gS vkSj bldk 

igyk v/kZlw=h foHkktu iwjk gksrk gSA ;g ,d vleku foHkktu gS] ftlds QyLo:i o`gr vxqf.kr 

f}rh;d vaMd rFkk ,d y?kq izFke /kqzoh; fiaM dh jpuk gksrh gS f}rh;d vaMd] izkFkfed vMad ds 

iks"kd ls Hkjiwj dksf'kdk iznzO; ¼lkbVksIykTe½ dh ek=k dks lafpr j[krh gSA rr̀h; iqVd vkxs pydj 

ifjiDo iqVd ;k xzkQh iqVd ¼xzSfQ;u Qkfyfdy½ esa ifjofrZr gks tkrk gS f}rh;d vaMd vius pkjksa 

vksj ,d ubZ f>Yyh dk fuekZ. djrk gS ftls ikjn'khZ vaMkoj.k ¼tksuk isY;wflMk½ dgrs gSaA vc xzkQh 

iqVd QVdj f}rh;d vaMd ¼vaMk.kq½ dks vaMk'k; ls eksfpr djrk gS bl izfØ;k dks vaMksRlxZ 

¼vksoqys'ku½ dgk tkrk gSA  

eknk izkbesVksa ¼;kuh canj] dfi ,oa euq"; vkfn½ esa gksus okys tuu pØ dks vkrZo pØ ¼esUlVqvy 

lkbfdy½ ;k lkekU; tuksa dh Hkk"kk esa ekfld /keZ ;k ekgokjh dgrs gSaA izFke _rqlzko@jtks/keZ 

¼esUlVªq,'ku½ dh 'kq:vkr ;kSoukjaHk ij 'kq: gksrh gS] ftls jtksn'kZu ¼feukdhZ½ dgrs gSaA fL=;ksa esa ;g 

vkrZo pØ izk;% 28@29 fnuksa dh vof/k ds ckn nksgjk;k tkrk gS] blhfy, ,d jtks/keZ ls nwljs jtks/keZ 

ds chp ?kVuk pØ dks vkrZo pØ ¼esUlVqvy lkbfdy½ dgk tkrk gSA izR;sd vkrZo pØ ds e/; esa ,d 

vaMk.kq mRlftZr fd;k tkrk gS ;k vaMksRlxZ gksrk gSA vkrZo pØ dh 'kq:vkr vkrZo izkoLFkk ls gksrh gS 

tcfd jDrlzko gksus yxrk gSA ;g jDrlzko 3&5 fnuksa rd tkjh jgrk gSA xHkkZ'k; ls bl jDrlzko dk 

dkj.k xHkkZ'k; dh vr%Lrj ijr vkSj mldh jDr ckfgfu;ksa dk u"V gksuk gS tks ,d rjy dk :i /kkj.k 

djrk gS vkSj ;ksfu ls ckgj fudyrk gSA jtks/keZ rHkh vkrk gS tc eksfpr va}k.kq fu"ksfpr ugha gqvk gksA 

jtks/keZ dh vuqifLFkfr xHkZ /kkj.k dk ladsr gSA ;|fi blds vU; dkj.k tSls& ruko] fucZy LokLF; 

vkfn Hkh gksldrs gSaA vkrZo izkoLFkk ds ckn iqVdh; izkoLFkk vkrh gSA bl izkoLFkk ds nkSjku xHkkZ'k; ds 

Hkhrj ds izkFkfed iqVd esa o`f) gksrh gS vkSj ;g ,d iw.kZ xzkQh iqVd cu tkrk gS rFkk blds lkFk&lkFk 

xHkkZ'k; esa izpqjksn~Hkou ¼izksfyQjs'ku½ ds }kjk xHkkZ'ke var%Lrj iqu% iSnk gks tkrk gSA vaMk'k; vkSj 

xHkkZ'k; ds ;s ifjorZu] ifjorZu ih;w"k xzafFk rFkk vaMk'k;h gkWeksZu dh ek=k ds Lrj esa cnykoksa ls izsfjr 

gksrs gSa iqVd izkoLFkk ds nkSjku xksuSMksVªkWfiu ¼ ,y ,p ,oa ,Q ,l ,p½ dk lzo.k /khjs&/khjs c<+rk gSA 
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;g lzko iqVd ifjo/kZu ds lkFk&lkFk o/kZeku iqVd }kjk ,sLVªkstu ds lzao.k dks mn~nhfir djrk gSA ,y 

,u rFkk ,Q ,l ,p nksuksa gh vkrZo pØ ds e/; ¼yxHkx 14osa fnu½ viuh mPpre Lrj dks izkIr djrs 

gSaA e/; pØ ds nkSjku ,y ,p dk rhoz lzo.k tc vf/kdre Lrj dks izkIr djrs gSaA e/; pØ ds nkSjku 

,y ,p dk rhcz lzo.k tc vf/kdre Lrj ij gksrk gSaA e/; pØ ds nkSjku ,y ,p dk rhoz lzo.k tc 

vf/kdre Lrj ij gksrk gS rks bls ,y ,p ltZ dgk tkrk gSA ;g xzkQh iqVd dks QVus ds fy, izsfjr 

djrk gS] ftlds dkj.k vaMk.kq eksfpr gks tkrk gS ;kuh vaMksRlxZ ¼vksO;wys”ku½ gksrk gSA vaMksRlxZ ds 

i'pkr ihr izkoLFkk gksrh gS] ftlds nkSjku xzkQh iqVd dk 'ks"k cpk gqvk Hkkx ihr fiaM ¼dkiZl Y;qfV;e½ 

dk :i /kkj.k dj ysrk gSA ;g ihr fiaM Hkkjh ek=k esa izkstsLVªkWu lzfor djrk gS] tks fd xHkkZ'k; 

var%Lrj dks cuk, j[kus ds fy, vko';d gSA bl izdkj xHkkZ'k; var%Lrj fu"ksfÙkr vaMk.kq ds varjksZi.k 

¼bEIykaVs'ku½ rFkk lxHkZrk dh vU; ?kVukvksa ds fy, vko';d gSA lxHkZrk ds nkSjku vkrZo pØ dh lHkh 

?kVuk,¡ can gks tkrh gSa blhfy, bl le; jtks/keZ ugha gksrk gSA tc fu"kspu ugha gksrk gS] rks ihr ihaM 

esa ál gksrk gS vkSj ;g var%Lrj dk fo[kaMu djrk gS] ftlls fd fQj ls jtks/keZ dk u;k pØ 'kq: gks 

tkrk gS ;kuh egkokjh iqu% gksrh gSA ftlls fd fQj ls jtks/keZ dk u;k pØ 'kq: gks tkrk gS ;kuh 

ekgokjh iqu% gksrh gSA L=h esa ;g vkrZo pØ 50 o"kZ dh vk;q ds yxHkx can gks tkrk gS bl fLFkfr dks 

jtksfuo`fÙk ¼ehuksikWt½ dgk tkrk gSA bl izdkj jtksn'kZu ls ysdj jtksfuof̀Ùk dh voLFkk esa pØh; 

jtks/keZ lkekU; tuu vof/k dk lwpd gSA  

2- fu"kspu ,oa vrjksZi.k (Fertilization) % 

L=h ,oa iq#"k ds laHkksx ¼eSFkqu½ ds nkSjku f'k'u }kjk 'kqØ ¼oh;Z½ L=h dh ;ksfu esa NksM+k tkr gS 

;kuh oh;Zlspu gksrk gSA xfr'khy 'kqØk.kq rsth ls rSjrs gq, xHkkZ'ke xzhok ls gksdj xHkkZ'k; esa izos'k djrs 

gSa vkSj varr% vaMokfguh uyh ds rqfcdk {ks= ¼,aiqyk½ rd igq¡prs gSaA blh chp vaMk'k; }kjk eksfpr 

vaMk.kq Hkh raqfcdk {ks= rd igq¡p tkrk gS] tgk¡ fu"kspu dh fØ;k laiUu gksrh gSA fu"kspu rHkh gks ldrk 

gS ;fn vaMk.kq rFkk 'kqØk.kq nksuksa ,d gh le; esa rqafcdk {ks= ij igq¡p tk,¡ ;gh dkj.k gS ftlls fd lHkh 

laHkksx fØ;k,¡ fu"kspu o lxHkZrk dh fLFkfr esa ugha igq¡p ikrh gSA  

'kqØk.k ds lkFk ,d vaMk.kq ds lay;u dh izfØ;k dks fu"kspu ¼QfVZykbts'ku½ dgrs gSaA fu"kspu 

ds nkSjku ,d 'kqØk.kq vaMk.kq ds ikjn'khZ vaMkoj.k ¼tksuk isY;qflMk½ Lrj ds laidZ esa vkrk gS vkSj 

vfrfjDr 'kqØk.kqvksa ds izos'k dks jksdus gsrq mlds mDr Lrj esa cnyko izsfjr djrk gSA bl izdkj ;g 

lqfuf'pr gks tkrk gS fd ,d vaMk.kq dks dsoy ,d gh 'kqØk.kq fu"ksfpr dj ldrk gSA vxzfiaMd dk 

lzao.k 'kqØk.kq dh ikjn'khZ vaMkoj.k ds ek/;e ls vaMk.kq ds dksf'kdk nzO; ¼lkbVksIykTe½ rFkk IykTek fHkfÙk 

esa izos'k djus esa enn djrk gSA ;g f}rh; vaMd ds v/kZlw=h foHkktu dks izsfjr djrk gsA nwljk 
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v/kZlwph foHkktu Hkh vleku gksrk gS vkSj blds QyLo:i f}rh; /kqzoh; fiaM ¼lsdsaMjh iksyj ckWMh½ dh 

jpuk gksrh gS vkSj ,d vxqf.kr vaMk.kq ¼fMack.kq izlw ;k ÅvksfVM½ curk gSA 'kh/kz gh 'kqØk.kq dk vaMk.kq ds 

vuqf.kr dsanzd ds lkFk lay;u ¼¶;qtu½ gksrk gS] ftlls fd f}xqf.kr ;qXeut ¼tkbxksV½ dh jpuk gksrh 

gSA   

gesa ;g ckr /;ku esa j[kuh pkfg, fd blh pj.k esa f'k'kq ds fyax dk fu/kkZj.k ;kuh yM+dk ;k 

yM+dh dk gksuk fu'fpr gks tkrk gSA vkb,! ns[ksa ;g dSls gksrk gS\ tSls fd vki tkurs gSa fd L=h esa 

xq.klw= dk Lo:i XX gS rFkk iq#"k esa XY gksrk gSA blfy, L=h ¼vaMk.kq½ }kjk mRikfnr lHkh vxqf.kr 

;qXedksa esa X fyax xq.klw= gksrs gSa tcfd iq#"k ;qXedksa ¼'kqØk.kqvksa½ esa fyax xq.k lw= gksrs gSa vkSj nwljs 50 

izfr'kr 'kqØk.kq esa fyax xq.klw= gksrs gSaA blfy, iq:"k ,ao L=h ;qXedksa ds lay;u ds i'pkr~ ;qXeut esa 

;k rks XX ;k XY fyax xq.klw= dh laHkkouk gksxhA ;g bl ckr ij fuHkZj djsxk fd X ;k Y fyax 

xq.klw= okys 'kqØk.kqvksa esa ls dkSu vaMk.kq dk fu"kspu djrk gSA ftl ;qXeut esa XX xq.klw= gksaxs og ,d 

eknk f'k'kq ¼yM+dh½ ds :i esa tcfd XY xq.klw= okyk ;qXeut uj f'k'kq ¼yM+dk½ ds :i esa fodflr 

gksxkA blh dkj.k dgk tkrk gS fd oSKkfud :i ls ;g dguk lR; gS fd ,d f'k'kq ds fyax dk 

fu/kkZj.k mlds firk }kjk gksrk gS u fd ekrk ds }kjkA  

lelw=h foHkktu ¼fonyu @ Dyhost½ dh 'kq:vkr rc gks tkrh gS tcfd ;qXeut vaMokfguh ds 

ladh.kZ iFk ¼bLFkel½ ls xHkkZ'k; dh vksj c<+rk gS vkSj rc ;g 2]4] 8] 16 larfr dks'kdkvksa] ftls 

dksjd[kaM ¼CykLVkseh;lZ½ dgrs gSaA dh jpuk djrk gSA 8 ls 16 dksjd[kaMksa okys Hkwz.k dks rwrd ¼eks:yk½ 

dgrs gSa ;g rwrd yxkrkj foHkkftr gksrk jgrk gS vkSj tSls&tSls ;g xHkkZ'k; dh vksj c<+rk gS] ;g 

dksjdiqVh ¼CykLVksflLV½ ds :i esa ifjofrZr gks tkrk gs ,d dksjdiqVh ¼CykLVksflLV½ ds :i esa ifjofrZr 

gks tkrk gS ,d dksjdiqVh esa dksjd[kaM ckgjh ijr esa O;ofLFkr gksrs gSa ftls iks"kdksjd ¼VªksQksCykLV½ 

dgrs gSaA dksf'kdkvksa ds Hkhrjh lewg] tks iks"kdksjd ls tqM+s gksrs gSa] mUgsa varj dksf'kdk lewg ¼buj 

lsyekl½ dgrs gSaA vc iksidksjd Lrj xHkkZ'k; var%Lrj ls layXu gks tkrk gS vkSj vUrj dksf'kdk lewg 

Hkwz.k ds :i esa vyx&vyx ;k foHksfnr gks tkrk gSA layXu gksus ds ckn xHkkZ'k;h dksf'kdk,¡ rsth ls 

foHkDr gksrh gSa vkSj dksjdiqVh dks vko`Ùk dj ysrh gSaA  blds ifj.kkeLo:i dksjdiqVh xHkkZ'k; var% Lrj 

esa vUr%LFkkfir ¼bacsMaM½ gks tkrh gS bls gh varjksZi.k ¼bEIykaVs'ku½ dgrs gSa vkSj ckn esa ;g lxHkZrk dk 

:i /kkj.k dj ysrh gSA 

3- Hkwz.kh; fodkl (Embryonic Development) : 

fodklHkzw.k ds varjksZi.k ds i'pkr~ iks"kdksjd ij vaxqyh&tSlh lajpuk,¡ mHkjrh gSa] ftUgsa tjk;q 

vadqjd xHkkZ'k;h Ård vkSj ekr̀ jDr ls vkPNkfnr gksrs gSaA tjk;q vadqjd vkSj xHkkZ'k;h Ård ,d 
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nwljs ds lkFk varjkaxafy;qDr ¼ baVjfMftVsVsM½ gks tkrs gSa rFkk la;qDr :i ls ifjo/kZu'khy Hkzw.k ¼xHkZ½ vkSj 

ekr` 'kjhj ds lkFk ,d lajpukRed ,oa fØ;kRed bdkbZ dks xfBr djrs gSa] ftUgsa vijk ¼IySlsaVk½ dgk 

tkrk gSA 

vijk] Hkwz.k dks vkWDlhtu rFkk iks"k.k dh vkiwfrZ ,ao dkcZu MkbvkWDlkbM rFkk Hkzw.k }kjk mRiUu 

mRltkZ ¼,DlØsVjh½ vof'k"V inkFkksZ dks ckgj fudkyus dk dk;Z djrk gSA ;g vijk ,d ukfHk jTtq 

¼ve~fcfydy dkWMZ½ }kjk Hkwz.k ls tqM+k gksrk gS] tks Hkwz.k rd lHkh vko';d inkFkkZs dk vanj ykus rFkk 

ckgj ys tkus ds dk;Z esa enn djrk gSA vijk] var%lzkoh Årdksa dk Hkh dk;Z djrk gS vkSj vusdksa gkWeksZu 

tSls fd ekuo tjk;q xksuSMksVªkWfiu ¼áweu dksfjvkWfud xksuSMksVªkWfiu ,p lh th½ ekuo vijk ySDVkstu 

¼g~;weu IyslSaVy ySDVkstu & ,p ih ,y½ ,sLVªkstu] izkstsLVkstu] vkfn mRikfnr djrk gSA lxHkZrk ds 

mÙkjk/kZ dh vof/k esa vaMk'k; }kjk fjySfDlu uked ,d gkWeksZu Hkh lzkfor fd;k tkrk gSA gesa ;g ;kn 

j[kuk pkfg, fd ,p lh th] ,p ih ,y vkSj fjySfDlu L=h esa dsoy lxHkZrk dh fLFkfr esa gh mRikfnr 

gksrs gSaA blds vykok nwljs gkWekuksZ tSls ,LVªkstu] izkstsLVkstu] dkWfVZlky] izksySfDVu] FkkbjkWfDlu] vkfn 

dh Hkh ek=k lxHkZrk ds nkSjku ekrk ds jDr esa dbZ xq.kk c<+ tkrh gSA bu gkWeksZuksa ds mRiknu esa c<ksÙkjh 

gksuk Hkh Hkzw.k o`f)] ekrk dh mikip;h fØ;kvksa esa ifjorZuksa rFkk lxHkZrk dks cuk, j[kus ds fy, 

vko';d gksrk gSA 

varjksZi.k ds rqjar ckn vUrj dksf'kdk lewg ¼Hkwzz.k½ ckáRopk ¼,DVksMeZ½ uked ,d ckgjh Lrj vkSj 

varLRopk ¼,aMksMeZ½ uked ,d Hkhrjh Lrj esa foHksfnr gks tkr gSA bl cká Ropk vkSj varLRopk ds chp 

tYn gh e/;tuLrj ¼estksMeZ½ izdV gksrk gSA ;s rhuksa gh Lrj O;Ldksa esa lHkh Årdksa ¼vaxks½ dk fuekZ.k 

djrs gSaA ;gk¡ ;g myys[k djuk vko';d gS fd bl vUrj dksf'kdk lewg es dqN fuf'pr rjg dh 

dksf'kdk,¡] ftUgsa LVse dksf'kdk,¡ ¼LVse lsYl½ dgrs gSa] lekfgr jgrh gS] ftuesa ;g {kerk gksrh gS fd os 

lHkh vaxksa ,oa Årdksa dks mRiUu dj ldrh gSaA  

lxHkZrk ds fofHkUu eghuksa esa Hkzw.k ifjo/kZu ds izeq[k y{k.k D;k gksrs gSa\ ekuo esa lxHkZrk dh 

vof/k 9 eghus dh gksrh gSA ekuo esa ,d eghus dh lxZHkrk ds ckn Hkwz.k dk ân; fufeZr gksrk gSA ,d 

c<+rs gq, Hkwz.k dk igyk ladsr LVsFkksLdksi ls mlds ân; dh /kM+duksa dks /;kuiwoZd lquk tk ldrk gSA 

lxHkZrk ds nwljs ekg ds vUr rd Hkwz.k ds ikn vkSj vaxqfy;k¡ fodflr gksrh gSaA 12osa lIrkg ¼igyh 

frekgh½ ds vUr% rd yxHkx lHkh izeq[k vax&raxksa dh jpuk gks tkrh gS] mnkgj.k ds fy, ikn ,oa cká 

tuu vax vPNh rjg fodflr gks tkrs gSaA xHkkZoLFkk ds ikposa ekg ds nkSjku xHkZ dh igyh xfr'khyrk 

vkSj flj ij ckyksa dk mx&vkuk lkrkU;r% ns[kk tk ldrk gSA yXkHkx 24osa lIrkg ds vUr rd ¼nwljh 

frekgh½ ds var esa] iwjh 'kjhj ij dksey cky fudy vkrs gSa] vk¡[kksa dh iydsa vyx&vyx gks tkrh gSa 
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vkSj cjkSfu;k¡ cu tkrh gSaA xHkkZoLFkk ds 9osa ekg ds vUr rd xHkZ iw.kZ :i ls fodflr gks tkrk gS vkSj 

izlo ds fy, rS;kj gks tkrk gSA 

izlo ,oa nqX/klzo.k % ekuo esa lxHkZrk dh vkSlr vof/k yxHkx 9-5 ekg gksrh gS ftls xHkkZof/k 

¼tsLVs'ku ihfj;M½ dgrs gSaA lxHkZrk ds var esa xHkkZ'k; ds tksjnkj ladqpuksa ds dkj.k xHkZ ckgj fudy 

vkrk gSA xHkZ ds ckgj fudyus dh bl fØ;k dks f'k'kq&tUe ;k izlo ¼ikjV~;qfj'ku½ dgk tkrk gSA izlo 

,d tfVy raf=var%lzkoh ¼U;wjksbUMksØkbu½ fØ;kfof/k }kjk izsfjr gksrk gSA izlo ds fy, ladsr iw.kZfodflr 

xHkZ ,oa vijk ls mRiUu gksrs gSa tks gYds ¼ekbYM½ xHkkZ'; ladqpuksa dks izsfjr djrs gSa ftUgsa xHkZ mR{ksiu 

izfrorZ ¼QhVy btsD'ku jsQysDl½ dgrs gSaA ;g ekr` ih;w"k xzafFk ls vkWDlhVksflu ds fudyus dh fØ;k 

dks lfØ; cukrh gSA vkWDlhVksflu xHkkZ'k; is'kh ij dk;Z djrk gS vkSj blds dkj.k tksj&tksj ls 

xHkkZ'k; ldqapu gksu yxrs gSaA xHkkZ'k; ladqpu vkWDlhVksflu ds vf/kd lzo.k dks mn~nhfir djrk gSA 

xHkkZ'k; ladqpuksa rFkk vkWDlhVksflu lzko ds chp yxkrkj mn~nhid izfrorZ ds dkj.k ;g ladqpu rhoz ls 

rhozrj gksrk tkrk gSA blls f'k'kq] ek¡ ds xHkkZ'k; ls tuu uky }kjk ckgj vk tkrk gS ;kuh izlo 

lEiUu gks tkrk gSA f'k'kq ds tUe ds rqjUr ckn gh vijk Hkh xHkkZ'k; ls ckgj fudy tkrk gSA  

L=h dh Lru xazfFk;ksa esa lxHkZrk ds nkSjku dbZ izdkj ds cnyko vkrs gSa vkSj lxHkZrk ds var rd 

buls nw/k mRiUu gksus yxrk gSA bl izfØ;k dks nqX/klzo.k ¼ySDVs'ku½ dgrs gSA ;g ek¡ dks vius uotkr 

f'k'kq dh vkgkj iwfrZ djkus esa enn nsrk gSA nqX/klzo.k ds vkjafHkd dqN fnuksa rd tks nw/k fudyrk gS 

mls izFke LrU; ;k [khl ¼dksyksLVªe½ dgrs gSa] ftlesa dbZ izdkj ds izfrj{kh ¼,aVhckWMh½ rRo lekfgr gksrs 

gSa tks uotkr f'k'kq esa izfrjks/kh {kerk mRiUu djus ds fy, ije vko';d gksrs gSaA ,d LoLFk f'k'kq dh 

o`f) ,oa fodkl ds fy, izlo ds ckn vkjaHk ds dqN ekg rd f'k'kq dks Lruiku djkus dh lykg MkWDVj 

nsrs gSaA 

iztuu ra= ij ;ksx dk izHkko 

lHkh ;kssx vH;kl vkSj ;ksx /;ku gekjs ruko ds Lrj dks de djds vkSj gekjs fnekx vkSj Hkkoukvksa dks 

'kkar vkSj larqfyr djds iztuu iz.kkyh dh enn djrs gSaA gekjk raf=dk ra= gekjs iwjs var%lzkoh ra= dks 

izHkkfor djrk gS] ftuesa ls iztuu iz.kkyh Hkh blh dk ,d fgLlk gS vkSj gekjs ruko ds Lrj ds vk/kkj ij gekjs 

'kjhj dh lkekU; gksfe;ksLVsfll ds lkFk&lkFk gekjs p;kip; dks c<+kus ;k ?kVkus tSls fof'k"V izHkkoksa dks 

izHkkfor fd;k tk ldrk gSA dqN ;ksx vklu efgykvksa ,oa iq:"kksa ds iztuu vaxksa esa csgrj jDr izokg dj mu 

vaxksa dks vkjke nsus esa enn djrs gSaA 

1- iztuu ra= ij vklkuksa dk izHkko & ektZjh vklu jh<+] dwYgs] isV vkSj da/kksa dks vkjke igq¡pkrs gSaA 
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v/kkseq[k 'koklu] v)Z pUnzklu] ckyklu] ohjHknzklu] mfFkr f=dks.kklu] ò{kklu] mRrkuiknklu] Hkqatxklu] 

tkuq fljklu] mifo"Bk dks.kklu] ohjklu] lsrqcU/k vklu] foijhrdj.kh vklu] edZVklu] lw{eO;k;ke] 

pDdhpkyklu] 'koklu rFkk ukSdklu vkfn L=h tuu vaxksa dh ekfy'k djrs gSa vkSj mu vaxksa rd jDr ds 

izokg dks c<+krs gSa ftlls bu vaxksa esa i;kZIr ek=k esa vkWDlhtu igq¡prh gS vkSj ;s vax viuk dk;Z vPNh rjg ls 

dj ikrs gSaA 

;ksx iq:"k tuu vaxksa dh ekalisf'k;ksa dh rkdr vkSj yphykiu dks cuk, j[krk gS vkSj mlds 

ifjlajpj.k esa lq/kkj djrk gSA fu;fer ;ksx vH;kl esa layXu gksus ls 'kqØk.kq dh xfr'khyrk dh xq.koRrk esa 

lq/kkj ds lkFk&lkFk iq:"k ds 'kqØk.kqvksa dh la[;k esa Hkh lq/kkj vkrk gS] izksLVsV jksx dh laHkkouk dks de djus 

vkSj c<+s gq, izksLVsV ds vkdkj dks de djus esa enn djrk gSA x:M+klu /;ku dsfUnzr djus dh {kerk dks 

c<+krk gSA ekufld lejlrk ykrk gSA ;ksx iq:"k iztuu vaxksa ij ykHkdkjh izHkko iM+rk gS vkSj fo'ks"k :i ls 

izksLVsV leL;kvksa dks de djrk gSA /kuqjklu] v)ZeRL;sUnzklu] xkSeq[kklu] frryh vklu] dkSokpkyklu] 

lw{eO;k;ke vkfn iq:"k tuu vax rd jDr ds izokg dks c<+krs gSaA 

;ksx vH;kl vkSj ,d ;ksx thou 'kSyh gekjs gkeksZu ds mRiknu dks c<+kok nsus vkSj fQj mUgsa larqfyr 

cuk, j[kus esa enn dj ldrs gSaA ,d efgyk vius ekfld /keZpØ ds nkSjku ;k tks xHkZorh gSa ;k jtksfuòfÙk ds 

nkSjku mlds LokLF; dh fLFkfr ns[k ldrh gSA mnkgj.k ds fy,] ;fn vki nnZukd egkokjh ruko dk lkeuk 

dj jgs gSa] ;k ;fn jtksfuòfÙk ds fy, vxz.kh gSa vkSj vkids gkeksZu larqyu ls ckgj gSa] rks ,slh fLFkr esa ;ksxe; 

thou viukus] larqfyr thou thus ls vkidks de gkeksZu mRiknu dks c<+kok nsus esa enn feysxh] vkSj mUgssa nu 

leL;kvksa esa jkgr feyrh gSA 

2- iztuu raa= ij eqnzkvksa dk izHkko& eqnzkvksa esa ewycU/k iztuu vaxksa dh fØ;k'khyrk dks c<+krk gS vkSj 

iq:"kksa esa 'kqØk.kqvksa dh mRifÙk dks c<+krk gSA ewycU/k dk fu;fer vH;kl ls gkfuZ;k tSlh chekfj;ksa dh 

lEHkkouk,a ?kV tkrh gSaA ewycU/k iztuu vaxksa dks fu;a=.k esa djus dh Hkh vuqefr iznku djrk gSA 

3- iztuu ra= ij izk.kk;ke dk izHkko& izk.kk;ke iztuu vaxksa esa vkWDlhtu dh i;kZIr ek=k dks igq¡pkrs gSaA 

rFkk mu vaxksa dh fØ;k'khyrk dks c<+krs gSaA vkt ds nkSj esa euq"; dbZ lkjh 'kkjhfjd chekfj;ksa ls f?kjk gqvk gS 

ftldk ewy dkj.k ruko gSA izk.kk;ke ruko dks de djds iztuu lEcU/kh chekfj;ksa dks nwj djrk gSA 

vuqykse&foykse izk.kk;ke] Hkzkejh izk.kk;ke] dikyHkkfr] HkfL=dk] 'khryh] lhrdkj izk.kk;ke vkfn iztuu ra= 

dks etcwr cukrs gSaA 

4- iztuu ra= ij /;ku dk izHkko & /;ku gekjs eu dks 'kkar vkSj larqfyr djrk gS /;ku dk vH;kl gekjs 

fopkjksa dks 'kkar djrk gS ftlds dkj.k efLr"d ls mRiUu gksus okyh laosnuk;sa Hkh de gksrh gS vkSj gkeksZUl dk 
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lzko Hkh de gksrk gSA bl izdkj /;ku eu esa mBus okyh dkeqd Hkkoukvksa ij fu;a=.k djrk gSA 

 

vH;kl iz'u 

fuEufyf[kr iz'uksa ds mRrj nhft,& 

1- ekuo 'kjhj ds fdl Hkkx esa 'kqØk.kq fMEc dks fu"ksfpr djrk gS+\ 

2- 'kqØk.kqvksa dk fuekZ.k fdl tuu vax esa gksrk gS\ 

3- Ukj esa ikbZ tkus okyh tuu xazfFk dkSu lh gS\ 

4- jtks pØ ¼Menstruation Cycle½ dk fu;eu djus okyh dkSu lh xzafFk gS\ 

5- fdl gkeksZu dks izsxusalh gkWeksZu dgrs gS\ 

7-7  lkjka'k 

mijksDr bdkbZ eas vkius tkuk fd iq:"k ,oa L=h eas ,d tfVy] lqfodflr rFkk ,d nwljs ls vyx 

iztuu vax gksrs gSaA ftuesa iq:"k iztuu ra= esa ,d tksM+k o`"k.k gksrk gS ftleas 'kqØk.kqvksa dk fuekZ.k gksrk gSA 

vf/kò"k.k 'kqØk.kqvksa dks ifjiDo djrk gS ,oa mldk laxzg.k djrk gSA 'kqØokfgdk 'kqØk.kqvksa dks ew=ekxZ rd ys 

tkus dk dk;Z djrh gSA 'kqØk'k; rFkk izksLVsV xzfUFk oh;Z dk fuekZ.k djrh gSA dkmij xzfUFk ew= ds vEyh; 

izHkko dks de djrk gS rFkk ew=ekxZ dks fpdukgV iznku djrk gSA ew=ekxZ ew= rFkk oh;Z dks 'kkjhj ls ckgj 

fudkyus dk dk;Z djrk gSA f'k'u iq:"kk dk cká tuukax gS tks iztuu izfØ;k ds nkSjku L=h ;ksfu esa izos'k 

djrk gSa rFkk oh;Z dks fudkyrk gSA 'kqØk.kqkvsa ds vf/ko`"k.k] 'kqØokfgdk] 'kqØk'k;] izksLVsV xzfUFk RkFkk dkmij 

xzfUFk ls xqtjrs gq;s vusd rjy inkFkZ bles fey tkrs gSaA 'kqØk.kq ls fefJr ;g rjy oh;Z dgykrk gSA 

L=h iztuu ra= esa ,d tksM+k v.Mk'k; gksrk gS tks ;qXed dk fuekZ.k djrk gSA v.Mokfguh v.Mk'k; 

rFkk xHkkZ'k; ls tqM+h gksrh gSA v.Mokfguh dk eq[; dk;Z v.Mk.kqvksa dk laxzg djuk gksrk gSA iq:"k ds 'kqØk.kq 

}kjk L+=h ds v.Mk.kqa dk fu"kspu v.Mokfguh ds ,Eiqyk uked Hkkx esa gksrk gSA blds i'pkr fu"ksfpr v.Mk.kq 

xHkkZ'k; esa izos'k dj tkrk gS vkSj f'k'kq ds :i eas tUe ysus ds fy;s xHkkZ'k; esa gh fodflr gksus yxrk gSA 

7-8  'kCnkoyh 

1- fMEcokfguh & v.Mokfguh 

2- izszXuslh & xHkkZoLFkk 

3- jtkspØ & ekfld pØ 
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4- f'k'u & fyax ¼iq:"kks dk cká tuu vax½ 

5- ;ksfu & fyax ¼fL=;ksa dk cká tuu vax½ 

 

  7-9  vH;kl iz'u ds mRrj 

1- fMEcokfguh uyh 

2 o``"k.k esa 

3 izksLVsV xzafFk 

4 ih;w"k xazfFk 

5 izksftLVhjkWu 

  7-10    lanHkZ xzUFk lwph 

1- jLrksxh] MkW- ohjckyk ¼2016½] tSo jlk;u rFkk dk;Zdh] dsnkjukFk jkeukFk 

2- xqIrk] izks0 vuUr izdk'k ¼2008½] ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjk 

3- nhf{kr jkts'k ¼2002½] 'kjhj jpuk fØ;k foKku] Hkk"kk Hkou] eFkqjk 

4- 'kekZ] MkW- rkjkpUnz ¼1999½] vk;qosZfnd 'kjhj jpuk foKku] ukMk iqLrd Hk.Mkj] jsyos jksM] 

jksgrd 

5- lDlsuk] vks0 ih0 ¼2009½] ,ukVkWeh ,.M fQft;ksykWth] Hkk"kk Hkou] eFkqjk 

   7-11   fuCkU/kkRed iz'u 

Ikz'u 1& iztuu ra= D;k gSA L=h iztuu vaxksa dh O;k[;k dhft,\ 

Ikz'u 2& iztuu ra= dks le>krs gq, ekuo iztuu dh fdz;kfof/k dks le>kb,\  

Ikz'u 3& iq:"k tuukaxksa dh O;k[;k djrs gq, iztuu dh fdz;kfof/k dks le>kb,\ 
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bdkbZ 8 & ifjlapj.k ra= & lajpuk o dk;Z 

bdkbZ dh :ijs[kk 

8.1  izLrkouk 

8.2  mn~ns'; 

8.3  ifjlapj.k ra= 

8.4  :f/kj ifjlapj.k ra= 

                     8.4.1  ân; dh lajpuk      

            8.4.2  ân; ds d{k 

           8.4.3  ân; dh /kM+du     

           8.4.4  ân;&pØ 

           8.4.5  ân; ds dk;Z     

           8.4.6    ân; /ofu;k¡ 

           8.4.7    ân; dh lapkyu iz.kkyh                

8.4.8  ân; dh jDr vkiwfrZ 

8.5  :f/kj okfgfu;k¡ 

8.5.1  /kefu;k¡ 

8.5.2  f'kjk,¡ 

             8.5.3  dsf'kdk,¡     

8.6   :f/kj nkc ;k jDr pki          

8.7 euq"; dk /keuha rU=  

8.8   euq"; dk f'kjk rU=  

8-9  #f/kj ,oa ylhdk fjlapj.k ra= 

8-10    lkjka'k 

8.11   'kCnkoyh 

8-12   vH;kl iz'uksa ds mÙkj 

8-13 lUnHkZ xzUFk lwph 

8-14 fuca/kkRed iz'u 
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8.1 izLrkouk 

fiNyh bdkbZ esa vkius 'olu ra= dh lajpuk ,oa dk;Z dk v/;;u fd;k vkSj tkuk fd fdl izdkj 

'olukaxksa esa okrkoj.k dh ok;q ls vkWDlhtu ysdj 'kjhj ds vaxksa dh dksf'kdkvksa rd igq¡pk;k tkrk gS vkSj 

dksf'kdkvksa ls dkcZuMkbvkWDlkbM ysdj 'olukaxksa }kjk okil okrkoj.k esa NksM+ fn;k tkrk gSA eksVj dh Vadh 

esa isVªksy Hkjus ls dksbZ ykHk ugha ;fn isVªksy dh Vadh ls batu esa ys tkus okyh ikbi ykbu u gksA blh izdkj 

ekuo 'kjhj esa Hkh vkgkjuky esa Hkkstu ipkus ,oa 'olukaxksa esa okrkoj.k dh ok;q ls vkWDlhtu (O2) xzg.k djus 

ek= ls dksbZ ykHk ugha] tc rd fd ips gq, iks"kd inkFkksZ ,oa vkWDlhtu (O2) dks bu vaxksa ls 'kjhj dh lHkh 

dksf'kdkvksa esa igq¡pkus dh O;oLFkk u gksA vr% ekuo 'kjhj esa ,d rjy ds ek/;e ls iw.kZ 'kjhj esa lUrqyu cuk, 

j[kus gsrq ikbi ykbuksa dk ,d foLrr̀ rU= gksrk gSA bls ifjlapj.k ra= (circulatory sysgtem) dgrs gaSA 

izLrqr bdkbZ esa vki ân; dh lajpuk ,oa dk;Z rFkk :f/kj okfgfu;ksa dk v/;;u djsaxsA 

8.2 mn~ns'; 

izLrqr bdkbZ dk v/;;u ds ckn Nk= & 

 ân; dh lajpuk ,oa dk;ksZa dk o.kZu dj 

ldsaxsA 

 ân; pØ dk o.kZu dj ldsaxsA 

 :f/kj okfgfu;ksa dk laf{kIr fooj.k dj 

ldsaxsA 

 jDr pki ij ppkZ dj ldsaxsA 

  8.3 ifjlapj.k ra= 

ekuo rFkk mPp Js.kh ds tUrqvksa ds 'kjhj ds vUnj inkFkksZ dk ,d LFkku ls nwljs LFkku ij vkus tkus ds 

fy;s ufydkvksa ls cuk ra= ifjlapj.k ra= dgykrk gSA bldh [kkst fofy;e gkosZ us dh FkhA 'kjhj ,oa 

okrkoj.k ds chp rFkk 'kjhj ds fofHkUu Årdksa ds chp inkFkksZa dk fujUrj jklk;fud vknku&iznku (chemical 

exchange) ifjlapj.k ra= ds ek/;e ls gksrk gSA bl izdkj ikpu ra= ls ips gq, iks"kd inkFkksZa] 'olukaxksa ls 

vkWDlhtu (O2) rFkk vUr%lzkoh xzfUFk;ksa ls gkWjeksUl dks 'kjhj dksf'kdkvksa eas forfjr djus rFkk dksf'kdkvksa ls 

dkcZu MkbvkWDlkbM (CO2) dks 'olukaxksa esa vkSj veksfu;k] ;wfj;k vkfn mRlthZ inkFkksZa dks mRlthZ vaxksa eas 

igq¡pkus dk dke ifjlapj.k ra= djrk gSA 
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:f/kj ds ek/;e ls ns[kk tk;s rks ifjlapj.k nks rjg dk gksrk gS& 

1- [kqyk ifjlapj.k ra= & blesa jDr dqN nsj rd ufydkvksa esa cgus ds ckn [kqys LFkku ij cgrk gSA bl ra= esa 

nkc vkSj xfr de gksrh gSA ifjlapj.k Hkh de le; esa iwjk gks tkrk gSA 

2- cUn ifjlapj.k ra= & jDr dk izokg cUn ufydkvksa esa gksrk gSA bl r= esa nkc vkSj xfr cgqr vf/kd gksrh 

gSA 'kjhj esa mifLFkr inkFkZ Ård nzO; ds }kjk LFkkukUrfjr gksrk gSA 

ifjlapj.k rU= ds fofHkUu dk;Z fuEufyf[kr gSa& 

(i) ;g 'kjhj ds fofHkUu Hkkxksa rd Xywdkst] foVkfeu] olh; vEy vkfn dks vo'kksf"kr djds igq¡pkrk gSA 

(ii) ;g 'kjhj ds fofHkUu Hkkxksas ls mRlthZ vaxksa rd ;wfjd vEy] ;wfj;k vkfn fofHkUu ukbVªkstuh vof'k"V 

inkFkksZa dks igq¡pkrk gSA 

(iii) ;g vUr%lzkoh xzfUFk ls fudys gkeksZu dks yf{kr vaxksa rd ys tkrk gSA 

(iv) ;g vkWDlhtu dk ifjogu QsQM+ksa ls Ård ,oa dksf'kdkvksa rd djrk gSA 

(v) 'kjhj&rki ds fu;U=.k esa ifjlapj.k rU= dk egRoiw.kZ Hkwfedk gksrh gSA 

mijksDr dk;ksZa ds fØ;kUo;u ds fy, euq"; ds ifjlapj.k ra= esa nks izdkj ds rjy gksrs gSa& :f/kj 

(blood) ,oa yfldk (lymph)A ;s nksuksa rjy] ,d&nwljs ls ìFkd] vusd NksVh&NksVh okfgfu;ksa }kjk 'kjhj ds 

lHkh Hkkxksa esa igqa¡prs gSaA vr% ifjlapj.k ra= dks nks ra=ksa eas ckaVk tkrk gS & 

¼1½ :f/kj ifjlapj.k ra= (Blood Circulatory or Vascular System) 

¼2½ yfldk rU= (Lymphatic System) 

8.4  :f/kj ifjlapj.k ra= 

:f/kj lEiw.kZ 'kjhj esa inkFkksZ dk ifjogu djus okyk ,d rjy ek/;e gSA ekuo 'kjhj esa can ,oa nksgjk 

ifjlapj.k gksrk gSA :f/kj dks blds ikbi ykbu ra= (pipeline system) vFkkZr :f/kjokfgfu;ksa 

(blood vessels) esa iEi djus dk dke Lianu'khy (pulsatite) ân; (heart) djrk gSA blhfy,] :f/kj 

laogu rU= dks ân;hlapj.k ra= (cardio-vascular system) Hkh dgrs gSaA :f/kj laogu ra= dks izeq[k 

nks Hkkxksa esa ck¡Vrs gSa& ¼1½ ân; (heart)] ¼2½ :f/kj okfgfu;k¡ (Blood Vessels)A 
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   8.4.1    ân; dh ljpuk 
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ân; :f/kj dks cgus gsrq nkc iznku djus okyk iEi gSA ekuo ân; ,d is'kh; (Muscular) ,oa 

'kaDokdkj (conical) vax gS tks o{k Hkkx ds chp ds [kkyh LFkku (Mediastinal space) esa QsQM+ksa ds chp rFkk 

rUrqiV (diaphragm) ds Bhd Åij] vkxs dh vksj fLFkr jgrk gSA ;g ifjlapj.k ra= dk dsUnzh; ifEiax vax 

gS] tks :f/kj okfgfu;ksa ds ek/;e ls jDr dks 'kjhj ds lHkh vaxksa rd igq¡pkrk gSA ân; ,d [kks[kyk vax gSA 

;g gekjh cUn eqV~Bh ds cjkcj gksrk gS] ;g yxHkx 12 lseh- yEck] lcls pkSM+s Hkkx esa 1 lseh- pkSM+k rFkk 6 

lseh- eksVk gksrk gSA ,d lkekU; O;Ld O;fDr dk ân; dk Hkkj yxYkx 300&400 xzke gksrk gSA ân; ,d 

nksgjh f>Yyh (Membrane) ds vUnj jgrk gS ftls isjhdkfMZ;e (pericardium) dgrs gSaA nksuksa f>fYy;ksa 

ds e/; ,d nzo Hkjk gksrk gS ftls isjhdkfMZ;y nzo (pericardial fluid) dgrs gSaA ;g nzo ckgjh vk?kkrksa 

ls ân; dh lqj{kk djrk gSA ân; dh fHkRrh ân isf'k;ksa (Cardiac Muscles) dh cuh gksrh gS tks 'kk[kkfUor 

rFkk vuSfPNd gksrh gS vFkkZr~ 'kk[kkvksa tSlh ân; ij QSyh jgrh gSa vkSj gekjh bPNk ds vuqlkj dke ugha 

djrh gSaA tks fcuk :ds yxkrkj thou Hkj ladqpu rFkk f'kfFkyu djrh jgrh gSA 

8.4.2   ân; ds d{k (Chambers of Heart) 
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euq"; ds ân; dh vkUrfjd lajpuk esa ân; pkj os'keksa dk cuk gksrk gS] nks vfyUn rFkk 2 fuy;Anksuksa 

vfyUn vUrj vfyUnh; iV~Vh (Inter Articular Septum) }kjk i`Fkd jgrs gSaA Hkzw.k voLFkk esa ân; dh vUrj 

vkfyUnh; fHkfÙk ij ,d fNnz ik;k tkrk gS] ftls Qksjkesu vksosy (Foramen ovale) dgrs gSaA o;Ldksa esa ;g fNnz 

cUn gksdj ,d vo'ks"k :i esa jg tkrk gSA 

nkfguh vfyUn esa eksVh egkf'kjk;sa vyx&vyx fNnzksa }kjk [kqyrh gS] ftUgsa vxz egkf'kjk vFkkZr~ 

bUQhfj;j osukdkWok (Inferior Venacava) rFkk i'p egkf'kjk vFkkZr lqihfj;j osukdkWok (Superior 

Venacava)  dgrs gSaA nk;as vfyUn esa QsQM+s ls 'kq) jDr ykus okyh Qq¶Qqlh; f'kjk;sa (Pulmonary veins) 

vkdj [kqyrh gSA vfyUn dh fHkfRr fuy; dh vis{kk iryh gksrh gS tcfd fuy; dh fHkRrh vfyUn dh vis{kk 

vf/kd eksVh vkSj ekaly gksrh gSA nksukas vleku fuy; vkUrj fuy; iV~Vh (Inter Ventricular Septum) }kjk 

vyx gksrs gSaA nkfgus vfyUn fuy; fNnz ij f=&dikVh; okWYo (Tri-cuspid volve) rFkk ck;sa fuy; fNnz ij 

f}&dikVh; okYo (Bi-cuspid volve) gksrk gSA dikV ân; jTtqvksa (Cardiac Tendinae) }kjk fuy; dh 

fHkRrh ij fLFkr is'kh; LrEHkksa }kjk tqM+s jgrs gSaA ;s jDr dks foijhr fn'kk esa tkus ls jksdrs gSaA nkfgus fuy; ds 

vxys Hkkx ds cka;s Nksj ls ,d Qq¶Qqlh; egk/keuh (Pulmonary Artery) fudy dj QsQM+ksa dks v'kq) 

jDr igqapkrh gSA fu;y dh xqagk esa ftl LFkku ls iYeksujh egk/kfeuh fudyrh gS ogka rhu v)ZpUnzkdkj 

dikV gksrs gSa tks jDr dks fuy; ls iYeksujh egk/kfeuh esa rks tkus nsrs gSa ijUrq mls fuy; eas okil ugha 

vkus nsrsA blh izdkj ck;as fuy; ls fudyus okyh nSfgd egk/kfeuh ds mn~xe LFkku ij Hkh rhu v)ZpUnzkdkj 

dikV gksrs gSa tks jDr dks okil fuy; esa ugha vkus nsrsA 

 8.4.3   ân; dh /kM+du ;k Lianu 

ân; ds ,d lqdapu (Systole) vkSj ,d f'kfFkyu (Diastole) feydj ân; /kM+du (Hear t Beat) 

dk fuekZ.k djrs gSaA tSlkfd vki tkurs gSa fd ân; ifEiax dsUnz ds :i esa thou Hkj fcuk Fkds] yxkrkj viuh 

isf'k;ksa dks fldksM+rk gS vkSj jDr dks /kefu;ksa esa igqapkrk gSA blds bl fu;fer vkSj Øfed ladqpu dks gh 

bldh /kM+du ;k Lianu dgrs gSaA izR;sd Lianu dh nks izkoLFkk;sa gksrh gSa& izdqapu rFkk izlkj.kA izdaqpu dh 

fLFkr esa ân; dk vk;ru ?kV tkrk gS rFkk jDr rsth ls /kefu;ksa eas pyk tkrk gS blds foijhr izlkj.k dh 

fLFkr esa ân; dk vk;ru okil lkekU; gks tkrk gSA ftlls f'kjkvksa esa mifLFkr jDr ân; esa vkrk gSA Lianu 

ds le; ân; ,d lFk ugha fldqM+rk cfYd blds fofHkUu Hkkxkas dk Lianu ,d fu;fer Øe esa ,d nwljs ds ckn 

gksrk gSA vr% jDr dk izokg bleas ,d gh fn'kk esa gksrk gS vkSj izR;sd Lianu dks ânh; pØ (Cardiac Cycle) 

dgrs gSA 

  8.4.4  ân; pØ (cardiac cycle) 

tSlk fd vkius Åij i<+k fd ân; dh izR;sd Lianu dks ânh; pØ dgrs gSaA tSlkfd vki tkurs gSa 
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fd ,d flLVksy vkSj ,d Mk;LVksy feykdj ân; pØ cukA ;g ân; pØ ân; dh /kM+du ij vk/kkfjr 

gksrk gS vFkkZr ,d lkekU; LoLFk euq"; dk ân; ,d feuV esa yxHkx 70&75 ckj /kM+drk gSA ,d ân;h pØ 

dk le; 60/75 = 0.8 lsds.M gksrk gSA 75 ckj Lianu djds gekjk ân; izfr feuV 5&6 yhVj :f/kj iEi 

djrk gSA vFkkZr ân; dk LVªksd okY;qe 70 ml gksrk gSA ân; pØ ds le; nksuks fuy; ân; dks tksj ls 

iEi djus dk dke djrs gSa vkSj izR;sd fuy; ls 70 ml jDr ân; ls ckgj fudkyus dk dk;Z djrk gS fu;y 

dh bl voLFkk dks gh LVªksd okY;qe dgrs gSaA ân; pØ ds ifj.kkeLo:i 5000 ml or 5 Ltr. jDr ckgj 

fudyrk gS 

Stroke Volume   x Heart Rate = Cardiac Output 

(70) (72) (5000 ml or 5r Ltr.) 

 

 

O;k;ke ;k ifjJe ds le; Lianu nj dkQh c<+ tkrh gSA lkekU;r% izfr feuV ân; }kjk iEi fd,x, :f/kj 

dks ân;h fuxZr (cardiac output) dgrs gSaA bl :f/kj dk yxHkx 10% va'k Lo;a ân isf'k;ksa esa] 15% 

efLr"d esa] 25% ikkpu rU= ds vaxksa esa] 20% o`Ddksa esa rFkk 30% vU; vaxksaa esa tkrk gSA izR;sd ân; pØ esa 

gksus okyh izfØ;kvksa dks fuEufyf[kr pkj pj.kksa esa ck¡Vk tkrk gS& 

(i) vfyUn ladqapu (Artrial systole)- ;g voLFkk yxHkx 0-1 lsds.M rd jgrh gSA bl voLFkk ds nkSjku 

nksuks vfyUnksa esa lkFk&lkFk ladqpu gksrk gS ftlls jDr VªkbdfLiM ,oa ekbVªy okYo ds ek/;e ls n kus  kas fuy;kas 

eas igp¡ q  tkrk gSA  

(ii) fuy; izdqapu (Ventricular systole)- ;g voLFkk 0-3 lsds.M rd jgrh gSA bl voLFkk ds nkSjku 

nksuksa fuy;ksa esa lkFk&lkFk ladqpu gksrk gS ftlls jDr nk,a fuy; esa fLFkr Qq¶Qqlh; dikV dks [kksyrk 

gqvk Qq¶Qqlh; /keuh (pulmonary artery) esa pyk tkrk gS vkSj blls gksdj jDr 'kq) gksus ds fy, QsQM++ksa esa 

pyk tkrk gSA rFkk ck,a fuy; esa fLFkr egk/keuh okYo (arortic valve) ;g v)ZpUnzkdkj dikV dks [kksyrk 

gqvk egk/keuh (aorta) esa pyk tkrk gSA tgka ls bldh 'kk[kkvksa vkSj mi'kk[kkvksa ls gksdj 'kq) jDr 

QsQM+ksa dks NksM+dj 'kjhj ds gj Hkkx esa igq¡p tkrk gSA 

(iii) vfyUn vuqf'kfFkyu (Artrial diastole)- ;g voLFkk 0-7 lsd.M rd jgrh gSA bl voLFkk ds 

nkSjku vfyUn f'kfFky (relaxed) ;k vkjke dh fLFkfr esa jgrs gSa rFkk fuy; ladqfpr cus jgrs gSa vkSj vfyUn 

'kjhj ds ân; dks vkus okyh ògr~ f'kjkvksa (vana vaca) ls nqckjk Hkjus yxrs gSaA nk;k¡ vfyUn vxz vkSj i'p 

egkf'kjkvksa ls vkSj ck;ka vfyUn pkjksa Qq¶Qqlh; f'kjkvksa ls jDr izkIr djrk gSA 

(iv) fuy; vuqf'kfFkyu (Ventricular diastole)- ;g voLFkk 0-5 lsd.M gksrh gSA bl voLFkk ds nkSjku 

nksuksa fuy; f'kfFky jgrs gSa vkSj fuy; vfyUnksa ls vk, jDr ls Hkj tkrs gSaA 



 

 

161 

ân; pØ dh 'kq#vkr vfyUn izdqapu (atrial systole) ls gksrh gSA ;g ?kVuk 0-1 lsd.M esa lekIr 

gks tkrh gS vkSj vxys gh iy vfyUn vuqf'kfFkyu (atrial diastole) 'kq: gks tkrk gS] tks 0-7 lsd.M rd 

pyrk gSA vfyUn&vuqf'kfFkyu ds ckn nqckjk vfyUn&izdqapu dh iqujkòfÙk gksrh gSA blh izdkj vfyUn 

pØ (atrial cycle) pyrk jgrk gS] ftldh dqy vof/k 0-8 lsd.M gSA 

vfyUn&izdqapu ds ckn fuy;&izdqqapu (Ventricular systole) 'kq: gksrk gSA bldh vof/k 0-3 

lsd.M gksrh gSA blds rqjUr ckn fuy; vuqf'kfFkyu (ventricular diastole) 'kq: gks tkrk gSA bldh 

vof/k 0-5 lsd.M gksrh gSA bldh lekfIr ij nqckjk fuy;&izdqapu dh vkòfÙk gksrh gSA bl izdkj 

fuy; pØ (ventricular cycle) pyrk jgrk gSA bldh vof/k dqy 0-8 lsd.M gksrh gSA 

fuy;ksa dk vuqf'kfFkyu 0-5 lsd.M dh le;kof/k esa ls 0-4 lsd.M dh vof/k vfyUn vuqf'kfFkyu 

dh lelkekf;d gksrh gSA bl izdkj ân; pØ dh iwjh vof/k 0-8 lsd.M esa ls 0-4 lsd.M dh ,slh vof/k 

gksrh gS ftlesa nksuksa vfyUn vkSj nksukas fuy; vuqf'kfFkyu dh voLFkk esa ,d lkFk jgrs gSa vFkkZr ân; 0-4 

lsd.M rd foJke djrk gSA bl voLFkk dks lkekU; foJke dk dky (general pause) Hkh dgk tkrk gSA 

ckdh 0-4 lsd.M dk;Z djrk gSA bl izdkj ân; iwjs thou esa vius dk;Zdky ds flQZ vk/ks le; esa gh dke 

djrk gS vkSj ckdh vk/kk le; foJke esa fcrkrk gSA 

 8.4.5 ân; dk dk;Z (Function of the Heart) 

ân; ,d iEi gS ftldk dk;Z jDr dks vUnj [khapuk vkSj /kefu;ksa ds }kjk 'kjhj ds vU; Hkkxksa 

esa igqapkuk gSA ,d Lianu dh lekfIr ls ysdj vxys Lianu dh lekfIr rd ds pØ dks ân;h pØ vFkok 

dkfMZ,d lkbfdy dgrs gSaA 

ân; dk izeq[k dk;Z fcuk Fkds thou Hkj 'kjhj ds fofHkUu Hkkxksa esa jDr dks iEi djuk gksrk gSA 'kjhj ds ofHkUu 

Hkkxksa ls v'kq) jDr f'kjkvksa }kjk ân; dks igqapk;k tkrk gSA ân; bl v'kq) jDr dks 'kq) djus ds fy;s 

QsQM+ksa esa igqapkrk gSA bl dk;Z dks lEiUu djus ds fy;s ân; gj iy fldqM+rk ,oa f'kfFky gksrk jgrk gSA 

ân; ds fldqM+us dks izdqapu ;k flLVksy (Systole) dgrs gSa rFkk f'kfFkyu dks izlkj.k ;k 

Mk;LVksy (Diastole) dgrs gSa yxkrkj izdqapu rFkk f'kfFkyu ls ,d ân; Lianu curk gSA LoLFk euq"; eas 

izfr feuV 72 ls 75 ckj ân; esa Lianu gksrk jgrk gSA flLVksy ;k izdqapu esa ân; dk vk;ru ?kV tkus ls 

:f/kj rhoz osx ds lkFk /kefu;ksa esa iEi gksrk gS blds foijhr izlkj.k ;k Mk;LVksy esa ân; dk vk;ru 

lkekU; gks tkus ds dkj.k f'kjkvksa esa jDr /khjs&/khjs cgrk gSA 

'kjhj ds lHkh Hkkxksa ls v'kq) jDr vxzegkf'kjk vkSj i'p egkf'kjk }kjk ân; ds nk;a vfyUn esa 
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izos'k djrk gS nk;sa vfyUn esa ncko o vk;ru c<+us ls ladqpu gksus yxrk gS vkSj v'kq) jDr f=&oyuksa 

dikV ls nk;sa fuy; igqap tkrk gS vc nk;sa vfyUn esa f'kfFkyu vkSj nk;sa fu;y esa ladqpu gksus ds dkj.k 

v)ZpUnzkdkj dikV ;k Qq¶Qqlh; dikV ls gksrk gqvk v'kq) jDr Qq¶Qqlh; /keuh eas izos'k djrk gS vkSj 

;gka ls v'kq) jDr QsQM+ksa esa igqapkr gSA QsQM+ksa esa ;g v'kq) jDr vkWDlhtu ds lkFk feydj 'kq) gks tkrk 

gSA vc ;g 'kq) jDr Qq¶Qqlh; egkf'kjkvksa ls gksrk gqvk ck;sa vfyUn esa izos'k djrk gSA ck;sa vfyUn esa fQj 

ls ncko o vk;ru c<+us ls blesa ladqpu gksrk gS ftlls jDr f}oyuh; dikV dks [kksyrk gqavk ck;sa fuy; 

esa igqap tkrk gSA vc ck;sa fuy; esa ladqpu gksus ds dkj.k 'kq) jDr ck;sa fuy; ls ,vkfVZd okYo dks [kksyrs 

gq, egk/keuh esa izos'k djrk gSA egk/keuh ls 'kq) jDr /kefu;ksa ds ek/;e ls 'kjhj ds lHkh Hkkxksa rd 

igqaprk gS bl rjg ls gekjk ân; yxkrkj dk;Z djrk jgrk gSA 

  8.4.6 ân; /ofu;ka (Heart sounds) 

tc Hkh ge Nkrh ij dku ;k LVsFkksLdksi yxkdj ân; dh vkokt lqurs gSa rks ,d /ofu yc&Mc 

dh lqukbZ nsrh gSA ;s /ofu;ka ân; esa yxkrkj lqukbZ nsrh gS vkSj blh /ofu ds ek/;e ls MkWDVj lkekU; 

rkSj ij gekjs ân; ds LoLFk gksus dh ckr djrs gSa ;g /ofu gekjs ân; ds dikVksa ds cUn gksus ij lqukbZ nsrh 

gSA igyh /ofu (First heart Sound)  VªkbdfLiM dikV ¼okYo½ rFkk ckbdfLiM dikV ¼okYo½ ds cUn gksus 

ds dkj.k iSnk gksrh gSA tks yc dh 

/ofu ds :i eas lqukbZ nsrh gS tc jDr nksuks vkfyUnksa ls nksuksa fuy;ksa eas Hkj tkrk gS fuy;ksa eas izdqaapu gksus 

ij nksuksa dikV cUn gks tkrs gS blfy;s bls izdqpuh /ofu (systolic sound) dgrs gSaA ;g /ofu dqN yEch] 

/kheh vkSj T;knk le; rd ¼12 lsd.M rd½ jgus okyh gksrh gSA ;g ̂yc* (lubb) dh /ofu gksrh gS tks ̂y-

--c* ds leku izyfEcr gksrh gSA 

nwljh /ofu (Second heart Sound)  ,vksfVZd dikV ¼okYo½ rFkk Qq¶Qqlh; dikV ¼iYeksujh 

okYo½ ds cUn gks tkus ds ifj.kkeLo:i iSnk gksrh gSA fuy;ksa ls tc jDr Qq¶Qqlh; /keuh vkSj egk/keuh 

esa pyk tkrk gS rc fuy;ksa esa f'kfFkyu gksus ds dkj.k nksuks adikV cUn gks tkrs gSa blfy;s bls 

^vuqf'kfFkyuh; /ofu* (diastolic sound) dgk tkrk gSA ;g ̂Mi* (dub) dh /ofu gksrh gSA ;g rst] NksVh rFkk 

de vof/k ¼0-01 lsd.M rd½ jgus okyh ân; 

/ofu gksrh gSA 

igyh vkSj nwljh ân; /ofu;ka yxkrkj iSnk gksrh jgrh gSa ftUgsa LVSFkksLdksi }kjk lquus ij ̂yc&Mc*] 

^yc&Mc* dh /ofu;ka lqukbZ nsrh jgrh gSA bu /ofu;ksa dks lqudj gh fpfdRld ^ân; ds jksx* dk irk 

yxkrs gSaA 
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8.4.7    ân; dh lapkyu iz.kkyh (Conduction system of the heart) 

 

                   f'kjk&fuy;h rU= esa fof'kf"Vdr̀ rUrqvksa ds nks l?ku ?kq.Mhuqek fi.M (nodes) gksrs 

gSa rFkk bu fi.Mksa ls ân; dh iw.kZ nhokj esa QSys izsj.kk&izlkj.k rUrq (impulse-conducting 

fibres) gksrs gSaA bl iwjs rU= dks fuEufyf[kr ik¡p ?kVdksa esa ck¡Vk tkrk gSA 

   1- f'kjk&vfyUnh; ?kq.Mh (Sinuatrial node = SA node)% ;g Lo%mÙkstd rUrqvksa dk ,d NksVk] 

v/kZpUnzkdkj&lk l?ku fi.M gksrk gS tks nk,¡ vfyEn dh nhokj esa mPp egkf'kjk (superior vena 

cava) ds fNnz ds fudV fLFkr gksrk gS blds rUrqvksa dks xq.Bh; rUrq (nodal fibres) dgrs gSaA bu 

rUrqvksa esa fdlh ckgjh mn~nhiu ds fcuk gh ,d feuV esa 70 ls 80 ckj Lo% mÙkstu ls y;c) 

(rhythmic) ân~&Lianu dh izsj.kkvksa dk thouHkj] fcuk Fkds] lw=ikr gksrk jgrk gSA blhfy, 

?kq.Mh dks ân; dk Lianu dsUnz ;k xfr&fu/kkZjd (contraction centre or pacemaker) dgrs gSaA 

blls vusd izsj.kk&lapkjh rUrq fudydj nk,¡ ,oa ck,¡ vfyUnksa dh ân~isf'k;ksa esa vkdaqpu dh 

izsj.kkvksa dk izlkj.k djrs gSaA 

    2- vfyUn&fuy;h ?kq.Mh (Atrio-ventricular node=AV node) % ;g izsj.kk&izlkj.k rUrqvksa dk SA 

?kq.Mh ls dqN NksVk lpu fi.M gksrk gS tks vkfUrjvfyUnh; iV~V (intratrial septum) ds fupys 

Hkkx esa nk,¡ vfyUn dh vksj ân~ vFkkZr dksjksujh lkbul (coronary sinus) ds fNnz ds fudV 

fLFkr gksrk gSA SA ?kq.Mh ls fudys dqN izsj.kk&lapkjh rUrq AV dh esa tkrs gSa vFkkZr ;s 

izsj.kk&izlkj.k dk ,d vkUrj?kq.Mh; ifjiFk (intermodal pathway) LFkkfir djrs gSaA AV ?kq.Mh 

ls os izsj.kk&izlkj.k rUrq fudyrs gSa tks fuy;ksa esa vkdaqpu dh izsj.kk,¡ ys tkrs gSaA 

     3- vfyUn&fuy;h xqPNk vFkkZr fgl dk xqPNd (ABV = Atrio-ventricular Bundle or Bundle 

of His) % ;g izsj.kk&izlkj.k rUrqvksa dk ,d NksVk o eksVk xqPNk gksrk gS tks AV ?kq.Mh ls 

fudydj ßân;h dadkyß ds l?ku la;ksth Ård dks cs/krk gqvk vkUrjfuy;h iV~V 

(interventricular septum) ds Åijh Hkkx esa igq¡prk gSA 

     4. nkbZa o ckbZa xqPNd 'kk[kk,¡ (Right and Left Bundle Branches):  vkUrjfuy;h iV~V esa igq¡dj 

fgl dk xqPNd nks 'kk[kkvksa esa c¡V tkrk gSA ,d 'kk[kk iV~V ds nk,¡ Hkkx esa gksrh gqbZ iV~V ds 

fupys Hkkx esa igq¡prh gSaA blhfy, bu 'kk[kkvksa dks nkbZ o ckbZ xqPNd 'kk[kk,¡ dgrs gSaA 

    5- ijfdUts rUrq (Purkinje Fibres) % vkUrjfuy;h iV~V esa gksdj xqtjrs le; rFkk iV~V ds fupys 

Hkkx esa igq¡pdj nkbZ ,oa ckbZ xqPNd 'kk[kkvksa ds rUrq viuh&viuh vksj ds fuy; dh nhokj esa 

QSy tkrs gSa vkSj foHkkftr gks&gksdj fuy;ksa ds is'kh rUrqvksa esa vkdaqpu dh izsj.kk,¡ igq¡pkrs gSaA 
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bUgha lc rUrqvksa dks ijfdUts rUrq (Purkinje Fibres) dgrs gSaA 

  

     d`f=e xfr&fu/kkZjd (Artificial Pacemaker)  

;fn fdlh dkj.ko'k f'kjkvfyUnh; ?kq.Mh Bhd ls dke ugha dj ikrh gS ;k ân; ds fof'k"V 

lapkyd Ård esa rfU=dh;a vkosxksa dk izlkj.k Bhd ls ugha gksrk gS rks ,d d`f=e xfr&fu/kkZjd 

dks o{k Hkkx esa g¡lyh dh gM~Mh (collar bone) ds ikl ;k mnj Hkkx esa Ropk ds uhps fQV djds 

,d fo|qr rkj }kjk ân; ls tksM+ nsrs gSA ;g xfr&fu/kkZjd ,d NksVk&lk]cSVjh }kjk lapkfy] 

fo|qr midj.k gksrk gS tks fu;fer ;k vko';d le;kUrjksa ij rfU=dh; vkosxksa dk izlkj.k 

djrk jgrk gSA 

 8.4.8 ân; dh jDr vkiwfrZ (Blood supply of the heart) 

 

ftl rjg 'kjhj ds izR;sd vax dks viuk dk;Z Bhd rjg ls djus ds fy;s vkWDlhtu dh 

vko';drk gksrh gSA mlh rjg gekjs ân; dks Hkh viuk dk;Z djus ds fy;s vkWDlhtu dh vko';drk gksrh 

gSA gekjs ân; dh dksf'kdkvksa rd vkWDlhtu ;qDr jDr ykus okyh /keuh dks dkWjksujh /keuh dgrs gSa blh 

rjg tc vkWDlhtu dksf'kdkvksa rd vk tk;sxh vkSj dkcZu MkbZvkWDlkbM jDr esa vknku iznku gksxk rc 

dkcZu MkbZvkWDlkbM ;qDr jDr dks okil ân; ds nk;sa fuy; esa dkWjksujh f'kjk igqapkrh gSA dkWjksujh 

/keuh nks Hkkxksa esa egk/keuh ls fudyrh gSA ;s nks Hkkx nk;sa dkWjksujh /keuh rFkk ck;sa dkWjksujh /keuh 
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dgykrs gSaA gekjk ân; rdjhcu 70 ls 75 Qhlnh vkWDlhtu jDr ls ys ysrk gSA tks fd vU; vaxksa ls 

cgqr vf/kd gSA jDr dh vkiwfrZ ;fn ân; dh dksf'kdkvksa esa de gks tk;s rks mldh otg ls gekjs ân; dks 

dksf'kdkvksa dh èR;q gksus yxsxh ftlesa ge dgrs gSa fd ân;k?kkr gks x;k gS vkSj euq"; dh e`R;q gks ldrh 

gSA 

ân; dh jDr vkiwfrZ esa xM++cM+h iSnk gks tkus ls ân; dh fØ;k'khyrk esa cnyko gks tkrk gSA tc 

dHkh dkWjksujh /keuh dh fdlh 'kk[kk esa iwjh rjg :dkoV iSnk gks tkrk gS rks ân; ds ml Hkkx dk ftldh 

og jDr vkiwfrZ djrh gS] xy tkrk gS vFkkZr ek;ksdkfMZ;y buQkD'kZu (myocardial infarction) gks tkrk 

gSA 

 

 8.5  :f/kj okfgfu;k¡ 

vHkh rd vkius ân; ds ckjs esa i<+k tks fd ,d iEi dh rjg dke djrk gSA vc ge :f/kj okfgfu;ksa 

ds ckjs esa i<+sxsa tks fd ,d ikbi ds leku lajpuk gS ftlds vUnj jDr ,d txg ls nwljs txg izokfgr 

gksrk gSA 

:f/kj okfgfu;ksa dks rhu Hkkxksa eas ckaVk x;k gS & 

  8.5.1  /kefu;ka (Arteries) 

;g yky jax dh gksrh gSa ;g :f/kj okfgfu;ka 'kq) jDr dks iwjs 'kjhj ds Årdksa rd ys tkrh gSa 

/kefu;ksa dh nhokj f'kjkvksa dh nhokj dhs vis{kk eksVh gksrh gSA bldh nhokj dh ljy isf'k;kas esa yphys Ård 

ik;s tkrs gsa ftldh otg ls /kefu;ka fldqM+ vkSj QSy ldrh gSA /kefu;ksa esa mPp nkc lgu djus dh {kerk 

gksrh gSA tc ân; jDr dks /kefu;ksa esa iEi djrk gS ml le; nkc dkQh mPp gksrk gSA vr% /kefu;ksa esa 

:f/kj dk ifjlapj.k 

>Vds ls rFkk rsth ls gksrk gSA /kefu;ksa esa dksbZ dikV ugha ik;s tkrs gSa /kefu;ka ges'kk vkWDlhtu ;qDr jDr 

dks ys tkrh gS dsoy Qq¶Qqlh; /keuh dks NksM+dj tksfd dkcZu MkbZvkWDlkbM ;qDr jDr dks ân; ds nk;as 

fuy; ls QsQM+s rd ys tkrh gSA /kefu;ksa ls vkxs pydj ,d iryh yphyh ufydkvksa dh 'kk[kk;sa 

fudyrh gSa ftUgsa 

/kefudk;sa dgrs gSaA ;s /kefudk;sa :f/kd dksf'kdkvksa ls tqM+h gksrh gSA 

 8.5.2  f'kjk,a (Veins) 

gekjh Ropk ij dqN uhyh ;k cSaxuh ufydk;sa fn[krh gSa ;s :f/kj okfgfu;ka v'kq) jDr dks iwjs 'kjhj 
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ds Ård ls ân; rd ys tkrh gSa f'kjkvksa dh nhokj /kefu;kas dh nhokj dh vis{kk iryh gksrh gSaA bu ij 

yphys Ård ugha ik;s tkrs gSA ftl dkj.k blesa yphykiu ugha ik;k tkrkA f'kjkvksa esa de nkc ls 

:f/kj izokfgr gksrk gSA f'kjkvksa esa dikV ik;s tkrs gSa rkfd v'kq) jDr vaxksa rd okil u tk ldsA f'kjkvksa 

esa ges'kk dkcZu MkbZ vkWDlkbM jDr cgrk gS dsoy Qq¶Qqlh; f'kjk dks NksM+dj tksfd vkWDlhtu ;qDr jDr 

QsQM+ksa ls ân; ds ck;sa vfyUn rd ykrh gS f'kjkvks ls Hkh vkxs pydj dbZ lw{e ufydkvksaa dh 

'kk[kkk;sa fudyrh gSa ftUgsa f'kfjdk;sa dgrs gSa ;s f'kfjdk;sa Hkh :f/kj dksf'kdkvksa ls tqM+h jgrh gSA 

8-5-3  dsf'kdk,a (Capillaries) 

:f/kj dksf'kdk;sa cgqr eghu :f/kj okfgfu;ka gksrh gSa bldh nhokj dh eksVkbZ dsoy ,d dksf'kdh; 

Lrj dh gksrh gSA vFkkZr~ blesa ,d le; esa ,d :f/kj df.kdk (RBC) ,d iafDr es atk ldrk gSA :f/kj 

dksf'kdkvksa ds vUnj inkFkksZ dk vknku iznku gksrk gS tSls 'kjhj ds fy;s vko';d inkFkZ vkWDlhtu] ty] 

Xywdkst] gkeksZUl vkfn rFkk vuko';d inkFkZ dkcZu MkbZvkWDlkbM] ;wfj;k] veksfu;k vkfn dk :f/kj 

dksf'kdkvksa esa vknku iznku gksrk gSA 

bl rjg bu rhuksa :f/kj okfgfu;ksa esa /kefu;ka ân; ls vkWDlhtu ,oa iks"k.k ;qDr jDr dks 

/kefudkvksa esa Hkstrh gSaA /kefudkvksa ls ;g vkWDlhtu ;qDr :f/kj dsf'kdkvkas eas igqaprk gS tgka ij 'kjhj 

dh dksf'kdk;sa jDr ls vkWDlhtu ,oa iks"kd inkFkksZ dks ysdj jDr esa dkcZu MkbZvkWDlkbM vkSj vof'k"IV 

inkFkksZ dks Hkstrh gS 

;g vknku iznku dh izfØ;k :f/kj dsf'kdkvksa esa gksrh gS rFkk jDr vaxksa ls dkcZu MkbZ vkWDlkbM xzg.k 

dj v'kq) gks tkrk gSA vc ;g v'kq) jDr :f/kj dsf'kdkvksa ls lw{e f'kjkvksa ;k f'kfjdkvksa esa izos'k djrk 

gS ;gh f'kfjdk;sa feydj f'kjkvksa dk rFkk f'kjk;sa vUr esa egkf'kjk dk fuekZ.k djrh gSA tgka ls v'kq) jDr 

pydj okil ân; esa vk tkrk gSA 

 8.6  :f/kj nkc ;k jDr pki 

tSlk fd vkius i<+k gS fd ân; ,d feuV esa 70 ls 75 ckj iEi djrk gSA vxj vki O;k;ke ;k ifjJe 

djrs gSa rks ;g nj dkQh c<+ tkrh gS gj ckj jDr dks ,d nkc feyrk gSA mlh nkc ds lkFk og iwjs 'kjhj 

esa izokfgr gksrk gS ogh jDr ds nkc dks ge f'kjkvksa dh nhokj ij ukirs gSa ftls ge dgrs gSa jDr nkc 

(Blood Pressure) A ,d LoLFk euq"; eas ladqpu vkSj vuqf'kfFkyu nkc vFkkZr :f/kj nkc 120/80 gksrk gSA 

ân; ds ladqpu ls /kefu;ksa dh nhokj ij iM+us okyk nkc :f/kj nkc (Blood Pressure) dgykrk 

gSA bl nkc dks ladqpu nkc (Systolic Pressure) dgrs gSa tks fuy;ksa ds ladqpu ds QyLo:i mRiUu 
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gksrk gSA 

;g ldqpu nkc mruk gksrk gS] ftruk fd 120 feeh- ikjs ds LrEHk }kjk mRiUu gksrk gSA 

blds Bhd foijhr vuqf'kfFkyu nkc (Diastolic Pressure) gksrk gS tks fuy; ds vuqf'kfFkyu 

ds QyLo:i mRiUu gksrk gS] tc :f/kj vkfyUn (Auricle) ls fuy; (Ventricle) eas izos'k dj jgk gksrk gS 

rc ;g nkc lk/kkj.kr% 80 feeh- ikjs ds LrEHk }kjk mRiUu nkc ds cjkcj gksrk gSAa 

fofHkUu O;fDr;ksa esa :f/kj nkc mez] fyax] vuqoakf'kdrk] 'kkjhfjd ,oa ekufld fLFkfr rFkk vU; 

dbZ dkj.kksa ls vyx&vyx gksrk gSA 

:f/kj nkc dh eki ,d fo'ks"k midj.k }kjk dh tkrh gSA ;g midj.k fLQXukseSuksehVj 

(Sphygnomanometre) dgykrk gSA ;fn dksbZ O;fDr yxkrkj mPp :f/kj nkc (160/90 Hg) ls ihfM+r gS] rks 

;g voLFkk mPp jDr pki (Hypertension) dgykrh gSA :f/kj nkc dks lkekU;r% ck,a ck¡g dh /keuh 

(Left Brachial Artery) }kjk ekik tkrk gSA ukM+h dks lkekU;r% dykbZ /keuh (Radial Artery or wrist) 

ls ekik tkrk gSA bldh xfr ân; Lianu xfr ¼70-90/fe-½ ds leku gksrh gSA 

lkekU; ls rst ân; ukM+h xfr dks VSdhdkfMZ;k (Tachy=fast) dgrs gSa rFkk lkekU; ls /kheh 

ân; ukM+h xfr dks cSzMhdkfMZ;k (Brady=slow) dgk tkrk gSA 

8.7 euq"; dk /keuha rU= (ARTERIAL SYSTEM OF MAN) 

      ân; ds fuy;ksa ls #f/kj nks egk/keuh (aortic arches) pkiksa esa tkrk gSA nkfgus fuy; ls 

Qq¶Qqlh; pki (pulmonary arch) esa rFkk ck,¡ fuy; ls oSfgd pki (systemic arch) esaA 

            (A) Qq¶Qqlh; pki ;k Qq¶Qqlh; egk/keuh (Pulmonary Arch or Pulmonary 

Aorta) % ;g nkfgus fuy; ds Åijh ck,¡ dks.k ls fudydj ckbZ rFkk ì"Bry ¼ihB½ dh vksj ?kwe tkrh 

gS vkSj nkbZ ,oa ckbZ Qq¶Qqlh; /kefu;ksa (right and left pulmonary arteriespulmonary arch) esa c¡V 

tkrh gSA izR;sd Qq¶Qqlh; /keuh viuh vksj ds QsQM+s esa ?kqldj 'kk[kkvksa esa c¡Vrh gS tks QsQM+s ds 

fofHkUu fi.Mksa esa pyh tkrh gSaA ;s /kefu;k¡ ân; ls v'kq) #f/kj dks 'kqf)dj.k vFkkZr vkWDlhtuhdj.k 

(oxygenation) ds fy, QsQM+ksa esa ys tkrh gSaA dsoy bUgha /kefu;ksa esa v'kq) #f/kj gksrk gSA 

             (B) oSfgd pki ;k oSfgd egk/keuh (Systemic Arch or Systemic Aorta) % ;g 

ck,¡ fuy; ls 'kq) #f/kj dks] fofHkUu 'kk[kkvksa }kjk 'kjhj ds lHkh vaxksa esa igq¡pkrh gSA ck,¡ fuy; ds 

Åijh nkfgus dks.k ls fudydj ;g Hkh ckbZ rFkk ì"Bry ¼ihB½ dh vksj ?kwe tkrh gSA blds ?kqeko ls 

igys gh lehiLFk Hkkx] vFkkZr vkjksgh egk/keuh (ascending aorta) ls nkbZ o ckbZ ân~ ;k dksjsujh 

/kefu;k¡ (right and left coronary arteries) nhokj esa tkrh gSaA blds ckn pki ds ?kqeko ds Øe'k% 
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fuEufyf[kr rhu /kefu;k¡ fudyrh gSa & 

     1- ckgq'khjL; vFkkZr czSfdvksflQfyd egkokfguh (Brachiocephalic Trunk) % ;g pki ls 

fudydj okfguh vksj >qd tkrh gS rFkk nks /kefu;ksa esa foHkDr gks tkrh gS nkfguh vksj dh nkfguh 

v/kh{kd (Right subclavian) rFkk blls ckbZ vksj dh nkfguh lgxzhck (Right common carotid) nkfguh 

v/kh{kd /keuh ls ,d d’ks#d /keuh (Vertebral artery) nkfguh dU/ks esa gksrh gqbZ nkfguh Hkqtk esa pyh 

tkrh gSA dk¡[k (axila) ds {ks= esa bls nkfguh d{kh; /keuh (right axillary artery), ijUrq Åijh ckgq 

vFkkZr izx.M (upper arm) esa bls nkfguh ckgq /keuh (right brachial artery) dgrs gSaA dqguh (elbow) esa 

igq¡pdj ;g nks 'kk[kkvksa esa c¡V tkrh gS& vaxwBs dh vksj okfguh ofg%izdksf"Bd (right radial) rFkk NksVh 

vaxqyh dh vksj nkfguh vUr% izdksf"Bd (right ulnar) izdksf"Bd /kefu;ksa esa foHkDr gksdj Hkqtk ds 'ks"k 

Hkkxksa esa #f/kj igq¡pkrh gSaA  

         nkfguh lgxzhok /keuh xzhok esa gksrh gqbZ flj esa tkdj nkfguh cká xzhok ,oa vUr% xzhok 

/kefu;ksa (right external and internal carotid arteries) esa c¡Vrh gS ftudh 'kk[kk,¡ flj ds nk,¡ Hkkxksa esa 

#f/kj igq¡pkrh gSaA 

       2- ckbZ lgxzhok /keuh (Left Common Carotid Artery) % ckgq'khjL; egkokfguh ds ckn]oSfgd 

pki ds ?kqeko esa ckbZ lgxzhok /keuh fudyrh gSA ;g xzhok esa gksrh gqbZ flj esa igq¡pdj ckbZ cká xzhok 

,oa vUr% xzhok /kefu;ksa (Left external and internal carotid arteries)esa foHkDr gksdj flj ds ckbZ vksj 

ds Hkkxksa esa #f/kj dh vkiwfrZ djrh gSA 

      3- ckbZ v/kh{kd /keuh (Left Subclavian Artery) % oSfgd pki ds ?kqeko ls fudyus okyh ;g 

rhljh /keuh gksrh gSA nkfguh v/kh{kd dh Hkk¡fr blesa ls ckbZ d'ks#d /keuh (Left vertebral artery) 

fudydj flj esa tkrh gS vkSj ;g Lo;a ckbZ Hkqtk esa igys d{kh; (axillary) rFkk fQj ckgq (brachial) 

/keuh ds :i es c<+dj dqguh ds ikl ckbZ ofg%izdksf"Bd rFkk vUr%izdksf"Bd /kefu;ksa esa c¡V tkrh gSA 

           nSfgd pki l mijksDr rhu /kefu;ksa ds fudyus ds ckn] pki Lo;a uhps dh vksj ?kwedj] 

ân; ds ihNs ls gksrh gqbZ 'kjhj dh e/; js[kk esa uhps dh vksj c<+rh gSA o{kh; Hkkx esa bls o{kh; 

egk/keuh (thoracic aorta) rFkk mnj Hkkx esa mnjh; egk/keuh (abdominal aorta) dgrs gSaA 

   o{kh; egk/keuh ls Åij ls uhps dh vksj Øe'k% fuEufyf[kr /kefu;k¡ fudyrh gSa & 

       1- vUrjki'kqZd vFkkZr bUVjdkWLVy /kefu;k¡ (Intercostal Arteries) % budh dbZ tksfM+;k¡ o{k 

Hkkx esa i`"B egk/keuh ls fudydj o{k dh i"̀B nsgfHkfÙk] ilfy;ksa ân;koj.k QsQM+ksa 'olfu;ksa vFkkZr 

czkWUdkbZ vkfn esa #f/kj igq¡pkrh gSaA  

          2- mPp e/;iV ;k mPp Ýhfud /kefu;k¡ (Superior Phrenic Arteries) : budh ,d tksM+h i`"B 
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egk/keuh ls lUrqiV ;k Mk;Ýke (Diaphragm) ds fudV fudydj blh dh Åijh lrg esa #f/kj 

igq¡pkrh gSaA  

      3- 'oluh; /kefu;k¡ (Bronchial Arteries) budh ,d tksM+h 'olfu;ksa (Bronchi) rFkk QsQM+ksa esa 

#f/kj ys tkrh gSaA  

      4- xzkluyh; /kefu;k¡ (Oesophageal Arteries) ;s xzkluyh ds fofHkUu Hkkxksa esa #f/kj igq¡pkrh 

gSaA 

     mnjh; egk/keuh ls Åij ls uhps dh vksj Øe'k% fuEufyf[kr /kefu;k¡ fudyrh gSa& 

  1- fuEu e/;iV ;k fuEu Ýhfud /kefu;k¡ (Inferior Phrenic Arteries) % e/;iV vFkkZr Mk;Ýke 

(Diaphragm) dks cs/kdj mnjxqgk esa igq¡prs gh egk/keuh ls ,d tksM+h fuEu e/;iV /kefu;k¡ fudydj 

e/;iV dh fupyh lrg esa #f/kj igq¡pkrh gSaA  

  2- mnjxqgh; vFkkZr lhfy;d egkokfguh (Coeliac Trunk)  % ;g ,d NksVh o eksVh egkokfguh gksrh 

gS tks fuEu e/;iV /kefu;ksa ds Bhd uhps egk/keuh ls fudydj rhu /kefu;ksa esa foHkDr gks tkrh gS 

&;d`r esa tkus okyh lg;dr̀h (Common Hepatic Artery) /keuh vkek'k; dh nhokj esa tkus okyh ckbZ 

tBj /keh (Left Gastric Artery) rFkk Iyhgk (Spleen) vX;k'k; ,oa vkek'; dh nhokj dks #f/kj dh 

vkiwfrZ djus okyh Iyhgk /keuh (Splenic Artery) 

  3- mPp vkU=;kstuh /keuh (Superior Mesenteric Arteries) % lhfy;d /keuh ds dqN gh ihNs ;g Hkh 

,d vdsyh /keuh egk/keuh ls nkbZ vksj fudydj dbZ 'kk[kkvksa esa c¡V tkrh gS vkSj xzg.kh] vX;k'k;] 

{kqnzkU=] lhde dksyu vkfn esa :f/kj igq¡pkrh gSA 

  4- vf/ko`Dd /kefu;k¡ (Suprarenal Ateries) % ;s ,d tksM+h /kefu;k¡ vf/ko`Dd xzfUFk;ksa (Suprarenal 

Glands) esa #f/kj ys tkrh gSaA  

  5- o`Dd /kefu;k¡ (Renal Ateries) % ;s nksuksa vksj ,d&,d gksrh gSa] ijUrq egk/keuh ls nkfguh òDd 

/keuh dqN vkxs rFkk ckbZ dqN ihNs ls fudyrh gSA ;s viuh&viuh vksj ds o`Ddksa vFkkZr xqnksZ 

(Kidneys) esa #f/kj ys tkrh gSaA  

   6- tun /kefu;k¡ (Gonadial Ateries) % ;s Hkh nks gksrh gS vkSj egk/keuh ls ,d gh LFkku ij fudy 

dj viuh viuh vksj ds tunksa (Gonads) esa tkrh gSaA iq:"kksa esa bUgsa o`"k.kh; (testicular)/kefu;k¡ dgrs 

gSa] D;ksfd ;s o`"k.kksa (tests) esa tkrh gSaA fL=;ksa bUgsa v.Mk'k;h (ovarian) /kefu;k¡ dgrs gSa] D;ksafd ;s 

v.Mk'k;ksa (ovaries) esa tkrh gSaA  

   7- fuEu vkU=;kstuh /keuh (Inferior Mesenteric Artery) % ;g ,d vdsyh /keuh egk/keuh ls ck;h 

vksj fudydj dksyu ds fiNys Hkkx rFkk eyk'k; esa #f/kj ys tkrh gSA 
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   8- dfV ;k yEcj /kefu;k¡ (Lumbar Ateries) % budh 4&5 tksfM+;k¡ i'p vkU=;kstuh /keuh ds vkl 

ikl egk/keuh ls fudy dj 'kjhj dh i`"B nsgfHkfÙk esa tkrh gSaA  

       yEcj /kefu;ksa ds ihNs] mnjxqgk ds Jksf.k Hkkx (pelvic region) esa igq¡pdj] egk/keuh Lo;a rhu 

'kk[kkvksa esa c¡V tkrh gS&ik'oksZ esa] nkbZ ,oa ckbZ lgfurEc /kefu;k¡ (right and left common iliac 

arteries) rFkk e/; esa ,d NksVh o iryh f=d /keuh (Secral Artery)A izR;sd lgfurEc /keuh 'kh?kz gh 

ckgj dh vksj fLFkfr ,d eksVh oká furEc /keuh (external iliac artery) rFkk Hkhrj ds vksj fLFkfr 

iryh o NksVh vUr% furEc /keuh (Internal iliac artery) esa foHkDr gks tkrh gSA vUr% furEc /keuh dks 

v/kkstBj (hypogastric) /keuh Hkh dgrs gSA ;g ì"B nsgfHkfÙk ls yxh dbZ NksVh NksVh 'kk[kkvksa }kjk 

ew=k'k;] eyk'k; rFkk xqnk ds fudVorhZHkkxksa esa #f/kj igq¡pkrh gSaA  

          oká furEc /keuh viuh vksj dh Vk¡x esa ?kql dj igys Å# /keuh (femoral artery) rFkk 

fQj tkuqì"B /keuh (popliteal artery) dgykrh gSA ?kqVus ds ikl tkuqi"̀B /keuh nks 'kk[kkvksa esa c¡V 

tkrh gS& ckgj dh vksj vxz fVfc;y /keuh (anterior tibial artery) rFkk Hkhrj dh vksj i'p fVfc;y 

/keuh (posterior tibial artery)A bu lc /kefu;ksa dh NksVh&NksVh 'kk[kk,¡ Vk¡xksa dh isf'k;ksa ,oa vU; 

Hkkxksa esa #f/kj igq¡pkrh gSA 

 

8.8 euq"; dk f'kjk rU= (VENOUS SYSTEM OF MAN) 

              ân; esa QsQM+ksa ls 'kq) #f/kj dh okilh nks tksM+h Qq¶Qqlh; f'kjkvksa }kjk rFkk 'kjhj ds 

leLr Hkkxksa ls v'kq) #f/kj dh okilh ,d mPp egkf'kjk ,oa ,d fuEu egkf'kjk }kjk gksrh gSA 

         (A) Qq¶Qqlh; f'kjk,¡ (Pulmonary Veins) % izR;sd QsQM+s esa vkWDlhtuhd̀r 'kq) #f/kj 

blds fofo/k Hkkxksa ls nks  Qq¶Qqlh; f'kjkvksa esa ,df=r gksrk gS tks i`Fkd fNnzksa ls ck,¡ fuy; esa [kqyrh 

gSaA dsoy bUgha f'kjkvksa esa 'kq) #f/kj gksrk gSA 

         (B)mPp egkf'kjk (Superior Vena cava) % ;g yxHkx 7 lseh yEch rFkk 2 lseh eksVh 

egkf'kjk gksrh gS tks nkbZ ,oa ckbZ ckgq'khjL; f'kjkvksa (right and left brachiocephalic veins) ds lfEeyu 

ls curh gS rFkk nkfgus vfyUn ds mPp Hkkx esa [kqyrh gSA  

      1- ckgq'khjL; f'kjk,¡ (Brachiocephalic Veins) % izR;sd ckgq'khjL; f'kjk ckgj dh vksj fLFkr 

,d v/kks{kd f'kjk (subclavian veins) rFkk e/; js[kk dh vksj fLFkr ,d vUr%xy f'kjk (internal 

jugulareins) ds lfEeyu ls curha gSA ,d&nwljh ls feyus ls igys] izR;sd ckgq'khjL; f'kjk esa o{k ds 

fofHkUu Hkkxksa ls #f/kj ykus okyh rhu f'kjk,¡ feyrh gSaA  

(a) vUr%o{kh; f'kjk (internal thoracic veins) % tks Lruksa (breast)rFkk fudVorhZ isf'k;ksa ls 
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#f/kj ykrh gS 

(b) FkkbjkWbM xzfUFk ls #f/kj ykus okyh fuEu FkkbjkWbM f'kjk (inferior thyroid vein) rFkk  

(c) o{k ds Åijh Hkkx ls vkus okyh mPp vUrjkiq'kqZd vFkkZr bUVjdkWLVy f'kjk (superior 

intercostal vein) 

         2-  vUr%xy f'kjk (internal jugular vein) % ;g gekjh efLr"d xqgk] psgjs ds Åijh Hkkxksa rFkk 

xzhok ds dqN Hkkxksa ls #f/kj ykrh gSA 

      3- v/kks{kd f'kjk (Subclavian vein) % ;g dU/ks esa f'kjLFk f'kjk (cephalic vein) rFkk d{kh; 

f'kjk (axillary vein) ds lfEeyu ls curh gSA f'kjL; ,oa d{kh; f'kjk,¡ viuh&viuh vksj ds dU/kksa ds 

fofo/k Hkkxksa ls rFkk Hkqtkvkssa ls #f/kj ykrh gSaA vUr%xy f'kjk ls feyus ls dqN gh igys v/kh{kd f'kjk 

esa ,d cká xy f'kjk (external jugular vein) [kqyrh gSaA ;g f'kjk [kksiM+h ds dqN Hkkxksa] psgjs dh 

isf'k;ksa rFkk iSjksfVM xzfUFk;ksa ls #f/kj ykrh gSA 

           4- v;qXeh rFkk v/kZv;qXeh f'kjk,¡ (Azygous and Hemiazygous veins)% v;qXeh f'kjk ,d 

yEch f'kjk gksrh gS tks dfV (lumbar) Hkkx ls izkjEHk gksdj e/; js[kk ds nkfguh vksj Åij c<+rh gS vkSj 

d'ks#dn.M] e/;kodk'k (mediastinum)] xzkluyh] ân;koj.k vkfn ls #f/kj ,df=r djrh gqbZ mPp 

egkf'kjk ds vfyUn esa [kqyus ls igys gh blls tqM+ tkrh gSA e/; js[kk ds ckbZ vksj v;qXeh f'kjk ugha 

gksrh] ijUrq nks NksVh v/kZ;qXeh f'kjk,¡ gksrh gS tks v;qXeh f'kjk esa gh [kqyrh gSaA 

 

(C) fuEu egkf'kjk (Inferior Vena Cava) 

             ;g dkQh yEch vkSj yxHkx 2-5 lseh eksVh egkf'kjk gksrh gS tks 'kjhj ds mnjh; Hkkx 

,oa Vk¡xksa ls #f/kj ,df=r djds nk,¡ vfyUn esa ykrh gSA ;g dfV Hkkx esa nkbZ o ckbZ lgfurEc 

f'kjkvksa (common iliac veins) ds lfEeyu ls curh gSA 

        lgfurEc f'kjk,as (Common Iliac Veins) : izR;sd Vkax ls v'kq) #f/kj dbZ izeq[k f'kjkvksa esa 

,df=r gksrk gS ;s f'kjk,¡ uhps ls Åij dh vksj gksrh gSa & vxz fVfc;y lgfurEc f'kjkvksa (anterior 

tibial), i”p fVfc;y (posterior tibial), lSfQul (great saphenous), tkuqi`’B (popliteal) rFkk m# 

(femoral)  f”kjk,aA vUr esa izR;sd Vk¡x dk #f/kj ,d NksVh(internal iliac) rFkk ,d yEch (external 

iliac) f'kjkvksa esa ,df=r gksrk gSA izR;sd vksj dh bUgha nksuksa ds f'kjkvksa ds lfEeyu ls bl vksj dh 

lgfurEc f”kjk (common iliac vein) curh gSA oká furEc f'kjk ls feyus ls igys vUr%furEc f'kjk 

tuukaxksa] ew=k'k; rFkk Jksf.k (pelvic) {ks= ds vU; Hkkxksa ls Hkh #f/kj ,df=r djrh gSA  

        lgfurEc f'kjkvksa ds lfEeyu ls cuus ds ckn fuEu egkf'kjk e/; js[kk esa Åij dh vksj c<+rh 
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gSA Åij dh vksj c<+rs gq, blesa Øe'k% fuEufyf[kr f'kjk,¡ [kqyrh gSa & 

     1- dfV f'kjk,¡ (Lumber Veins)% budh pkj&ik¡p tksfM+;k¡ gksrh gSaA ;s dfV izsn'k dh Ropk] 

isf'k;ksa d'ks#dkvksa vkfn ls #f/kj ykrh gSaA 

     2- tun f'kjk,¡ (Gonadial Veins) % ;s tunksa rFkk vU; fudVorhZ tuukaxksa ls vkus okyh ,d 

tksM+h f'kjk,¡ gksrh gSaA iq#"kksa esa bUgsa o`"k.kh; rFkk fL=;ksa esa v.Mk'k;h f'kjk,¡ dgrs gSaA izk;% ckbZ tun 

f'kjk lh/ks fuEu egkf'kjk esa [kqyus ds ctk; Åij c<+dj ckbZ o`Dd f'kjk esa [kqyrh gSA 

     3- o`Dd f'kjk,¡ (Renal Veins)% ;s o`Ddksa ls #f/kj ykus okyh ,d tksM+h f'kjk,¡ gksrh gSA ckbZ o`Dd 

f'kjk nkfguh ls yxHkx rhu xquk vf/kd yEch gksrh gSA 

    4- vf/ko`Dd f'kjk,¡ (Suprarenal Veins)% ;s vf/ko`Dd xzfUFk;ksa ls #f/kj ykrh gSaA nkfguh vf/kòDr 

f'kjk NksVh gksrh gS vkSj fuEu egkf'kjk esa [kqyrh gS] ijUrq ckbZ vf/ko`Dd f'kjk yEch gksrh gS vkSj uhps 

dh vksj c<+dj ckbZ o`Dd f'kjk esa [kqyrh gSA  

    5- fuEu Ýhfud f'kjk,¡ (Inferior Phrenic Veins)% ;s ,d tksM+h f'kjk,¡ rUrqiV vFkkZr Mk;Ýke dh 

fupyh lrg ls #f/kj ykrh gSaA nkbZ Ýhfud rks fuEu egkf'kjk esa [kqyrh gS] ijUrq ckbZ Ýhfud izk;% 

f}'kkf[kr gksrh gS vkSj bldh ,d 'kk[kk fuEu egkf'kjk esa rFkk nwljh ckbZ vf/ko`Dd ;k òDd f'kjk esa 

[kqyrh gSA  

    6- ;dr̀ f'kjk,¡ (Hepatic Veins)% ;s ;dr̀ ls #f/kj ykus okyh nks NksVh o eksVh f'kjk,¡ gksrh gSaA 

 

vH;kl iz'u 

cgqfodYih iz'u ds mÙkj nhft, & 

1- ,d LoLFk euq"; esa ân; LiUnu fuEu esa ls fdruh ckj gksrk gS \ 

¼v½ 80 ls 85 ¼c½ 72 ls 75 ¼l½ 70 ls 78 ¼n½ buesa ls dksbZ ugha 

2- ân; ls 'kjhj ds fofHkUu Hkkxksa esa jDr igq¡pkus okyh okfgfu;ksa dks dgrs gSa % 

¼v½ f'kjk,a ¼c½ /kefu;k¡ ¼l½ tkfydk ¼n½ mi;qZDr 

lHkh 3- ,d ân; pØ esa le; yxrk gS % 

¼v½ 0-4 lsd.M ¼c½ 0-5 lsd.M ¼l½ 0-6 lsd.M ¼n½ 0-8 

lsd.M 4- fuEu essa ls dkSu dkSu&lk tksM+k lgh gS \ 

¼v½ ânisf'k;ksa ds izdqapu & flLVksy 
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¼c½ ânisf'k;ksa ds vuqf'kfFkyu & Mk;LVksy 

¼l½ flLVksy ,oa Mk;LVksy dk le; 0-4 lsd.M rd jgrk gSA 

¼n½ mi;qZDr lHkh 

5- vfyUn izdqapu dh le;kof/k fuEu esa ls dkSu&lh gS \ 

¼v½ 0-5 lsd.M ¼c½ 0-6 lsd.M ¼l½ 0-1 lsd.M ¼n½ 0-3 

lsd.M 6- vfyUn vuqf'kfFkyu dh le;kof/k gS % 

¼v½ 0-5 lsd.M ¼c½ 0-6 lsd.M ¼l½ 0-7 lsd.M ¼n½ 0-3 lsd.M 

8.10 lkjka'k 

mijksDr bdkbZ eas vkius tkuk fd ifjlapj.k iz.kkyh ,d iai] ikbi] okYo] nzo dh vkoktkgh vkSj ,d 

ÅtkZ lzksr ds lkFk ?kj ds ghfVax flLVe dh dbZ fo'ks"krkvksaa dks lk>k djrh gSA nksgjs ifjlapj.k iz.kkyh 

gksus dh otg ls ;s iz.kkyh nwljh iz.kkfy;ksa ls fHkUu gS] blesa ,d pkj&d{kh; ân; QsQM+ksa vkSj 'kjhj ds 

vaxksa dks ,d Øe esa jDr iai djrk gS tks nkus  kas QQs Mk++ as es tkus okys jDr eas ncko cuk, j[kus dh vuqefr n sr k  gS vkSj 

vxa kas dkAs 

'kjhj ds ek/;e ls jDr dh xfr /kefu;ksa] dsf'kdkvksa vkSj ulksa ds ek/;e ls gksrh gSA QsQM+ks }kjk 

fy;k x;k vkWDlhtu ;qDr jDr iYeksujh f'kjkvksa }kjk ân; esa ck,a vfyUn esa vkrk gS vkSj ;gka ls ck,a 

fuy; esa igq¡prk gS ck,a fuy; ls jDr egk/keuh vkSj /kefu;ksa esa ls gksrk gqvk 'kjhj ds leLr vaxksa ,oa 

Årdksa esa igq¡prk gSA 'kjhj ds lHkh vaxksa ,oa Årdks }kjk fy;k x;k v'kq) jDr f'kjkvksa ds ek/;e ls ân; 

ds nk,a fuy;; esa ls gksdj iYeksujh egk/keuh ds ek/;e ls QsQM+ksa esa igq¡pk fn;k tkrk gSA bl izdkj 

euq"; dk :f/kj ifjlapj.k yxkrkj fcuk :ds ,d fu;af=r Øe esa thou&i;ZUr pyrk jgrk gSA 

8.11 'kCnkoyh 

:f/kj & jDr @ [kwu 

d{k & dejk 

izdqapu & ladqpu @ fldqM+uk vuqf'kfFkyu & 

izlkj.k @ lkekU; fLFkfr v'kq) jDr & vkWDlhtu 

jfgr jDr 'kq) jDr & vkWDlhtu ;qDr jDr 
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8.12 vH;kl iz'u ds mÙkj 

1- ¼c½ 72&75 2- ¼c½ /kefu;k¡ 

3- ¼n½ 0-8 lsd.M 4- ¼n½ mi;qZDr lHkh 

5- ¼l½ 0-1 lsd.M 6- ¼l½ 0-7 lsd.M 

 8.13 lUnHkZ xzUFk lwph 

1- jLrksxh] MkW- ohjckyk ¼2016½] tSo jlk;u rFkk dk;Zdh] dsnkjukFk jkeukFk 

2- xqIrk] izks0 vuUr izdk'k ¼2008½] ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjk 

3- nhf{kr jkts'k ¼2002½] 'kjhj jpuk fØ;k foKku] Hkk"kk Hkou] eFkqjk 

4- 'kekZ] MkW- rkjkpUnz ¼1999½] vk;qosZfnd 'kjhj jpuk foKku] ukMk iqLrd Hk.Mkj] jsyos jksM] jksgrd 

5- lDlsuk] vks0 ih0 ¼2009½] ,ukVkWeh ,.M fQft;ksykWth] Hkk"kk Hkou] eFkqjk 

 8.14 fucU/kkRed iz'u 

iz'u 1& ân; pØ dh fofHkUu ?kVukvksa dk o.kZu dhft,A ̂^nksgjk ifjlapj.k** dh O;k[;k dhft,A  

iz'u 2& euq"; ds ân; dh lajpuk ,oa fØ;k&fof/k dk lfp= o.kZu dhft, \ 

iz'u 3& ekuo ân; dh vkUrfjd lajpuk dk lfp= o.kZu dhft, rFkk ân; ds pkyu ,oa fu;eu 

dks le>kb, \ 
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bdkbZ 9 & #f/kj ,oa  ylhdk ifjlapj.k ra=  

bdkbZ dh :ijs[kk 

9.1   izLrkouk 

9.2   mn~ns'; 

9.3   #f/kj 

9.4   IykTek 

9.5   #f/kj df.kdk,a 

         9.5.1 yky #f/kj df.kdk,¡   

         9.5.2  'osr #f/kj df.kdk,¡ 

9.6   #f/kj IysVysV~l 

9.7    #f/kj lewg 

9.8    ylhdk 

9.9    lkjka'k 

9.10 'kCnkoyh 

9.11 vH;kl iz'uksa ds mÙkj 

9.12 lUnHkZ xzUFk lwph 

9.13  fuca/kkRed iz'u 
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9.1  izLrkouk 

 fiNyh bdkbZ esa vkius ifjlapj.k ra= dh lajpuk ,oa dk;Z dk v/;;u fd;k vkSj tkuk fd 

'kjhj esa fofHkUu iks"kd inkFkksaZ] xSlksa] ,oa mRlthZ inkFkksaZ ds ifjogu gsrq ,d lqfodflr vax lewg ik;k 

tkrk gSA  euq"; ds ifjlapj.k ra= esa nks çdkj ds rjy gksrs gSa& #f/kj ,oa yfldkA ;s nksuksa rjy ,d 

nwljs ls i`Fkd vusd NksVh NksVh okfgfu;ksa }kjk 'kjhj ds lHkh Hkkxksa esa igqaprs gSaA vr% ifjlapj.k ra= dks 

nks ra=ksa esa ckaVk tkrk gSa & #f/kj ifjlapj.k  ;k laogu ra= rFkk yfldk ra=A çLrqr bdkbZ esa vki #f/kj 

rFkk yfldk ra= rFkk muds dk;ksaZ dk v/;u djsaxsA 

9.2    mn~ns'; 

izLrqr bdkbZ dk v/;;u djus ds ckn Nk= & 

 #f/kj D;k gksrk gS, #f/kj dk 'kjhj ds fy, D;k egÙo gS dh ppkZ dj ldsaxsA 

 #f/kj ds dk;ksZa dh ppkZ dj ldsaxsA  

 #f/kj lewg D;k gksrs gSa] dh ppkZ dj ldsaxsA    

 yfldk D;k gS dh ppkZ dj ldsaxsA      

 

 9.3 #f/kj  

#f/kj ,d yky] okgd la;ksth Ård (vascular connective tissue) ह ैtks ,d fpifpik vikjn'khZ 

æo gSA bldh lkekU; ';kurk 3-5&5-5 cp  ds e/; gksrh gSA (viscosity) 4.7 rFkk {kkjh; ç‟fr (pH 

7.54) gksrh gSA v�Dlh‟r #f/kj pedhys yky jax dk gksrk gS] tcfd vu�Dlh‟r #f/kj xqykch uhys jax 

dk gksrk gSA :f/kj esa IykTek ,oa #f/kj dksf'kdk,¡ gksrh gSA jDr dk lkekU; pH Lrj 7.35&7.45 ds chp 

gksrk gS FkksM+k {kkjh; gksrk gSA   

;g lEiw.kZ 'kjhj dk yxHkx 6- 10%  Hkkx cukrk gSA ,d o;Ld euq"; esa yxHkx 5-8  yhVj #f/kj 

ik;k tkrk gSA Å¡ps LFkkuksa ij jgus okys yksxksa esa uhps LFkkuksa ij jgus okys yksxksa dh rqyuk esa vf/kd 

#f/kj ik;k tkrk gSA #f/kj nks Hkkxksa ;Fkk IykTek vkSj #f/kj df.kdkvksa dk cuk gksrk gSA 

#f/kj ds nks Hkkx gS : ¼1½ æo Hkkx] ftls IykTek dgrs gSa vkSj ¼2½ Bksl Hkkx] tks dksf'kdkvksa dk 

cuk gksrk gSA #f/kj dksf'kdk,¡ rhu çdkj dh gksrh gSa : ¼1½ yky #f/kj dksf'kdk,¡ ¼2½ 'osr #f/kj dksf'kdk,¡ 

vkSj ¼3½ foack.kq] ;k IysVysV~A Iykt~ek esa 91 ls 92 çfr 'kr ty vkSj 'ks"k esa ¼d½ lksfM;e] iksVSf'k;e 

vkSj dSfYl;e] ¼[k½ olk] ¼x½ 'kdZjk] ¼?k½ çksVhu vkfn gksrs gSaA 
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9.4    IykTek (Plasma) 

IykTek ihys jax dk futhZo æo gS] tks gYdk {kkjh; gksrk gSA ;g #f/kj ds lEiw.kZ vk;ru dk yxHkx 55-

60% Hkkx gksrk gSA 

IykTek ds la?kVd 

ty –  90-62% 

vdkcZfud yo.k –   1-2% 

IykTek çksVhu –  6-7% 

vU; vdkcZfud ;kSfxd –   1-2% 

vo;o ek=k çeq[k dk;Z 

1-       ty 90% #f/kj nkc o vk;ru cuk, j[kuk 

2-       dkcZfud inkFkZ     

(a)     ,Ycqfeu 45% ijklj.k nkc mRiUu djuk 

(b)     Xykscqfyu 2-5% ifjogu o çfrj{kh mRiUu djuk 

(c)     Qkbfczukstu 0-3% #f/kj Ldanu 

(d)     izksFkfEcu  – #f/kj Ldanu 

(e)     Xywdkst 0-1% iks"kd inkFkZ ] dksf'kdh; ba/ku 

(f)      ,ehuks vEy 0-4% iks"kd inkFkZ 

(g)     olk vEy 0-5% iks"kd inkFkZ 

(h)     gkeksZu ,atkbe – fu;ked inkFkZ 

(i)     ;wfj;k ] ;wfjd vEy 0-4% vif'k"V inkFkZ 

(j)     vdkcZfud inkFkZ 0-9% foys; foHko ,oa pH dk fu;eu djuk 
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IykTek ds dk;Z (Function of Plasma) 

 ljy HkksT; inkFkksaZ ¼Xywdkst] vehuks vEy vkfn½ dk vk¡= ,oa ;‟r ls 'kjhj ds vU; Hkkxksa ls esa 

ifjogu djrk gSA 

 ;g mikip;h otZ~; inkFkksaZ; tSls& ;wfj;k] ;wfjd vEy vkfn dk Årdksa ls o`Ddksa ¼kidney½ rd 

mRltZu gsrq ifjogu djrk gSA 

 ;g vUr%lzkoh xzfUFk ls y{; vaxksa rd g�eksZuksa dk ifjogu djrk gSA 

 ;g #f/kj dk pH fLFkj j[kus esa lgk;d gksrk gSA 

 IykTek esa mifLFkr #f/kj çksVhu ,oa Qkbfczukstu #f/kj dk FkDdk tekus esa lgk;d gksrs gSa A 

9.5    #f/kj df.kdk, (Blood Corpuscles or Blood Cells) 

;s dksf'kdk,¡ IykTek esa ikbZ tkrh gSa] tks #f/kj IykTek dk 40&45% Hkkx gksrh gSA #f/kj df.kdkvksa dk 

çfr'kr ghesVksfØV ewY; ¼Haematocrit Value½ ;k iSDM lSy o�Y;we½ ¼Packed Cell Volume½ dgykrk gSA 

blesa rhu df.kdk,¡ & yky #f/kj df.kdk,¡] 'osr #f/kj df.kdk,¡ rFkk #f/kj IysVysV~l gksrh gSaA 

 

9.5.1 yky #f/kj df.kdk,¡ (Red Blood Corpuscles-RBCs) 

;s Lru/kkfj;ksa ds vfrfjä lHkh d'ks#fd;ksa esa v.Mkdkj] f}mÙky ,oa dsUædh; gksrh gSaA Lrfu;ksa esa 

¼Å¡V ,oa ykekl dks NksM+dj½ RBCs xksykdkj] f}vory vkSj dsUæd foghu gksrh gSaA yky #f/kj 

dksf'kdk,¡ yky jax dh gksrh gSaA gheksXyksfcu ds dkj.k budk jax yky gksrk gSA ;s 7-2 E;w O;kl dh 

xksy ifjf/k dh vkSj nksuksa vksj ls iSls ;k #i, ds leku fpiVh gksrh gSaA buesa dsaæd ugha gksrkA o;Ld 

iq#"kksa ds #f/kj ds çfr ?ku feyhehVj esa yxHkx 50 yk[k vkSj fL=;ksa ds #f/kj ds çfr ?ku fefyehVj esa 

45 yk[k yky #f/kj dksf'kdk,¡ gksrh gSaA budh deh ls jä{kh.krk rFkk jä 'osrk.kqe;rk ¼Leukaemia½ 

jksx gksrs gSaA bUgsa bfjFkzkslkbV~l Hkh dgrs gS | 

RBCs dh vfrfjä ek=k Iyhgk ¼spleen½ esa laxzfgr gksrh gS] tks #f/kj cSad ¼Blood Bank½ dh Hkk¡fr dk;Z 

djrh gSA xHkZLFk f'k'kq esa RBCs dk fuekZ.k ;‟r ,oa Iyhgk esa] tcfd f'k'kq ds tUe ds mijkUr bldk 

fuekZ.k eq[;r;k vfLFk eTtk ¼bone-marrow½ esa gksrk gSA euq"; dk RBCs dk vkSlr thoudky 120 

fnu dk] tcfd esa<d ,oa [kjxks'k ds RBCs dk vkSlr thoudky Øe'k% 100 rFkk 50&70 fnu gksrk gSA 
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yky #f/kj dksf'kdk dk fodkl 

  vk/kqfud er ds vuqlkj yky #f/kj dksf'kdkvksa dk fuekZ.k jä ifjlapj.k ra= ds ckgj gksrk gSA 

lcls igys cuh dksf'kdk ghekslkbVksCykLV ¼Haemocytoblast½ dgykrh gSA ihNs ;g dksf'kdk yky #f/kj 

dksf'kdk esa cny tkrh gSA Hkzw.k esa yky #f/kj dksf'kdk #f/kj ifjlapj.k {ks= esa curh gSA igys blds e/; 

esa dsaæd gksrk gS] tks ihNs foyhu gks tkrk gSA f'k'kqvksa ds e/;H:.k thou ls ysdj tUe ds ,d ekl iwoZ 

rd yky #f/kj dksf'kdkvksa dk fuekZ.k ;‟r ,oa Iyhgk esa gksrk gSA f'k'kq tUe ds ckn yky #f/kj 

dksf'kdk,¡ vfLFkeTtk esa curh gSaA 

 

gheksXyksfcu (Haemoglobin) 

RBCs esa ,d yky çksVhu jatd gheksXyksfcu ik;k tkrk gS] tks ,d çksVhu Xyksfcu ¼96%½ rFkk 

jatd ghe  ¼4-5%½ ls cuk gksrk gSA ghe v.kq ds dsUæ esa ^ykSg* gksrk gSA gheksXyksfcu v�Dlhtu ds 

ifjogu dk dk;Z djrk gS A RBCs dk jax oSls rks ihyk gksrk gS] ijUrq gheksXyksfcu ds dkj.k yky 

fn[kkbZ nsrk gSA gheksXyksfcu gh v�Dlhtu dk vo'kks"k.k djrk gS vkSj bldks jä }kjk lkjs 'kjhj esa 

igq¡prk gSA #f/kj esa gheksXyksfcu dh ek=k 14-5 xzke çfr'kr gSA vusd jksxksa esa bldh ek=k de gks tkrh 

gSA ghe ¼Haem½ dk lw= ¼C34 H30 N4 O4 FcOH½ gSA blesa yksgk jgrk gSA blesa pkj fijksy lewg jgrs 

gSa] tks DyksjksfQy ls lekurk j[krs gSaA bldk vip;u vkSj mip;u ljyrk ls gks tkrk gSA vYi ek=k 

esa ;g lc çkf.k;ksa vkSj ikniksa esa ik;k tkrk gSA gheksXyksfcu fØLVyh; :i ls ljyrk ls çkIr gks ldrk 

gSA  

#f/kj ijh{kk ds fy, o;Ld O;fä dh vaxqyh ls ;k f'kjk ls #f/kj fudkyk tkrk gSA #f/kj dks 

teus ls cpkus ds fy, Ldanu çfrjks/kh inkFkZ Mkyrs gSaA blds fy, çk;: veksfu;e vkSj iksVSf'k;e 

v�DlsysV ç;qä fd, tkrs gSaA Mcy v�DlsysVsM #f/kj dks ysdj] vidsafær esa j[kdj] vk/ks ?kaVs rd ?kqekrs 

gSaA #f/kj dk dksf'kdk;qä va'k ry esa cSB tkrk gS vkSj rjy va'k Åij jgrk gSA ;gh rjy va'k IySt~ek 

gSA 

RBCs dh la[;k dk fu/kkZj.k ghekslkbVksehVj }kjk fd;k tkrk gSA bldh la[;k WBCs (White Blood 

Corpuscles) ls vf/kd gksrh gSA 

gsejst ¼Haemorrhage½ ,oa gkseksykbfll ¼Haemolysis½ ls RBCs dh la[;k ?kV tkrh gS] ftls 

,fufe;k ¼Anaemia½ dgk tkrk gSA RBCs dh la[;k esa lkekU; Lrj ls vf/kd o`f) i�yhlkbfe;k 

¼polycythemia½ dgykrh gSA 
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9.5.2    'osr #f/kj df.kdk,¡ (White Blood Corpuscles-WBCs) 

bUgsa Y;wdkslkbV~l Hkh dgrs gS | ;s vkdkj esa xksy vFkok vehckdkj] dsUæd;qä rFkk o.kZdfoghu 

df.kdk,¡ gksrh gSaA WBCs dk vkdkj RBCs ls cM+k] tcfd la[;k esa RBCs ls de gksrh gSA Y;wdhfe;k 

¼#f/kj dSalj½ esa WBCs dh la[;k c<+ tkrh gSA budk fuekZ.k 'osr vfLFk eTtk esa gksrk gS ] buesa 

fgeksXyksfcu dk vHkko gksrk gS ijUrq dsUæd mifLFkr gksrk gS ] budh la[;k 6000 -8000 çfr?ku fe-eh 

gksrh gS | WBC dh vkSlr vk;q 45 fnu dh gksrh gS | ;s yky #f/kj dksf'kdkvksa ls iw.kZr;k fHkUu gksrh gSaA 

dqN 'osr #f/kj dksf'kdkvksa esa df.kdk,¡ gksrh gSaA 

'osr #f/kj dksf'kdkvksa esa thok.kqvksa ds Hk{k.k djus dh 'kfä gksrh gSA laØked jksxksa ds gks tkus 

ij budh la[;k c<+ tkrh gS] ij fe;knh cq[kkj] ;k risfnd gks tkus ij budh la[;k ?kV tkrh gSA 'osr 

#f/kj dksf'kdk,¡ nks çdkj dh gksrh gSa] ,d esa df.kdk,¡ ugha gksrha vkSj nwljh esa df.kdk,¡ gksrh gSaA igys 

çdkj dks ,xzSU;wykslkbV~l ¼Agranulocytes½ vkSj nwljs çdkj dks xzSU;wykslkbV~l ¼Granulocytes½ dgrs gSaA 

,xzSU;wykslkbV~l dksf'kdk,¡ nks çdkj dh gksrh gSa : ¼1½ ylhdk.kq ¼Lymphocyte½ dksf'kdk vkSj ¼2½ 

eksukslkbV ¼Monocyte½ dksf'kdkA ylhdk dksf'kdk,¡ y?kq vkSj fo'kky nks çdkj dh gksrh gSA eksukslkbV 

dqy 'osr #f/kj dksf'kdkvksa dh 5 ls 10 çfr'kr rd gksrh gSaA 

xzSU;wykslkbV dksf'kdk,¡ rhu çdkj dh gksrh gSa : ¼1½ U;wVªksfQYl ¼Neutrophiles] 60 ls 70 
çfr'kr½] ¼2½ bZvksfluksfQYl ¼Eosinophilesm] 1 ls 4 çfr'kr½ vkSj ¼3½ cslksfQYl ¼Basophiles 0-5 ls 1 
çfr'kr½A 

xzsU;wykslkbV~l ¼Granulocytes½ 

;s dksf'kdk,¡ yky vfLFk eTtk esa curh gSaA 

;s dqy Y;wdkslkbV~l dh yxHkx 65% gksrh gSaA 

;s dsUæd ds vkdkj ,oa muds d.kksa dh vfHkjatd fØ;kvksa ds vk/kkj ij iqu% fuEu çdkj foHkkftr dh tk 

ldrh gSa : 

U;wVªksfQYl ¼Neutrophils½ 
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;s WBCs dh dqy la[;k dk yxHkx 62% gksrh gSA 

buds dksf'kdkæO; esa eghu d.k ik, tkrs gSa] tks vEyh; ,oa {kkjh; vfHkjatdksa }kjk vfHkjaftr gksrs gSa 

rFkk cSaxuh jax ds fn[kkbZ nsrs gSaA 

;s 'kjhj ds j{kd dh Hkk¡fr dk;Z djrh gSa 

U;wVªksfQYl 'kjhj dh j{kk] ,flMksfQYl ?kkoksa dks Hkjus] cslksfQYl #f/kj dk FkDdk tekus] fyEQkslkbV 

çfrjf{k;ksa dk la'ys"k.k rFkk eksukslkbV thok.kqvksa dk Hk{k.k dk dk;Z djrh gSA 

cslksfQYl ¼Basophils½ 

;s lk;uksfQYl Hkh dgykrh gSaA 

dksf'kdkæO;h d.k cM+s gksrs gSa] tks uhys jax ds fn[kkbZ iM+rs gSaA 

;s fgisfju ,oa fgLVsfebu ¼histamine½ dks lzkfor dj dksf'kdkvksa esa #f/kj dk FkDdk teus ls jksdrh gSaA 

,flMksfQYl ¼Acidophils½ 

budk dsUæd f}ikyh;qä ¼bilobed½ gksrk gSA 

,ythZ esa budh la[;k c<+ tkrh gSaA 

;s ?kkoksa dks Hkjus esa lgk;d gksrh gSaA 

,xzsU;wykslkbV~l ¼Agranulocytes½ 

;s dqy WBCs dk yxHkx 35% Hkkx gksrh gSA 

,xzsU;wykslkbV~l dks eksukslkbV~l ¼Monocytes½ o fyEQkslkbV~l esa foHkkftr fd;k tk ldrk gS 

eksukslkbV~l ¼Monocytes½ 

;s lcls cM+h Y;wdkslkbV~l ¼WBCs½ gSA 
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budk dsUæd v.Mkdkj] oD̀d vFkok ?kksM+s dh uky ds vkdkj dk vkSj cká dsUæh; gksrk gSA 

budk fuekZ.k fyEQuksM ,oa Iyhgk esa gksrk gSA 

;s vR;f/kd py gksrh gSa rFkk thok.kq ,oa vU; jksxdkjd thoksa dk Hk{k.k djus dk dk;Z djrh gSaA 

fyEQkslkbV~l ¼Lymphocytes½ 

;s Y;wdkslkbV~l ¼WBCs½ dk yxHkx 30% Hkkx cukrh gSaA 

budk dsUæd cM+k vkSj xksy gksrk gS rFkk dksf'kdkæO; iryh ifj/kh; ijr cukrk gSA 

;s çfrjf{k;ksa dk fuekZ.k dj 'kjhj ds çfrj{kk rU= esa egÙoiw.kZ Hkwfedk vnk djrh gSaA 

'osr #f/kj dksf'kdk,¡ fuEufyf[kr dk;Z djrh gSa :  

¼1½ vkxarqd thok.kqvksa dk Hk{k.k djrh gSa] 

¼2½ ;s çfrfiaMksa dh jpuk djrh gSa] 

¼3½ fgisfju mRiUu dj #f/kjokfgdkvksa esa ;s #f/kj dks teus ls jksdrh gSa] 

¼4½ ;s IykTek çksVhu vkSj dqN dksf'kdk çksVhu dh Hkh jpuk djrh gSa rFkk 

¼5½ fgLVkfeujks/kh dk;Z dj 'kjhj dks ,ythZ ls cpkus esa lgk;d gksrh gSaA 

9.6  #f/kj IysVysV~l ¼Blood Platelets½ 

Lru/kkfj;ksa esa #f/kj IysVysV~l lw{e] jaxghu] dsUædfoghu xksykdkj rFkk pfØd ¼discoidal½ gksrh 

gSA esa<+d ds 'kjhj ds #f/kj esa NksVh&NksVh rdZ ds vkdkj dh dsUæd ;qä dksf'kdk FkzksEckslkbV gksrh gSA 

;s esxkQsfj;kslkbV dksf'kdkvksa dh dksf'kdk æO; VqdM+s gksrs gS] ;s vfu;fer vk‟fr dh gksrh gS | buesa 

dsaæd dk vHkko gksrk gS ] budk fuekZ.k vfLFk eTtk esa gksrk gS | budk fouk'k ;‟r Iyhgk esa gksrk gS | 
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;s çfr ?ku feyhehVj #f/kj esa 2-5 yk[k ls 5 yk[k rd gksrs gsaA budk vkdj 2-5 E;w gksrk gSA budk 

thou dky 7&10 fnu dk gksrk gSA buds dk;Z fuEufyf[kr gSa : 

¼1½ ;s #f/kj ds teus ¼LØanu½ esa lgk;d gksrs gSa rFkk 

¼2½ #f/kjokfgdk ds fdlh dkj.ko'k VwV tkus ij ;s VwVs LFkku ij ,d= gksdj dksf'kdkvksa dks fLFkj djrs 

gSaA 

#f/kj dk FkDdk cuuk] ;k teuk ¼#f/kj dk LdUnu½ ¼Blood Coagution½ 

#f/kj dk #f/kj okfgdkvksa ls ckgj vkrs gh #f/kj ds vo;o ,d tSy leku lajpuk esa ifjofrZr 

gks tkrs gS ] ftls jä Ldanu dgrs gS ;g ,d lqj{kkRed ç.kkyh gS tks ?kko esa jksxk.kqvksa ds ços'k dks 

jksdrh gS rFkk #f/kj {kfr dks jksdrh gS ljy 'kCnksa esa #f/kj æo gksrk gS] ij 'kjhj ls ckgj fudyus ij 

og dqN feuVksa esa te tkrk gS] ftls FkDdk ;k jä Ldanudgrs gSaA FkDdk cuus ds le; dk fu/kkZj.k 

(Coagulationting) dbZ fof/k;ksa ls fd;k tk ldrk gSA 

#f/kj dk FkDdk cuus dh fof/k;k¡ ;k çfØ;k 

#f/kj ds teus esa ¼1½ çFkzksfEcu] ¼2½ dSfYl;e ijek.kq] ¼3½ Qkbfczuksftu vkSj ¼4½ FkzkacksIykfLVu dh 

vko';drk gksrh gSA igys rhu inkFkZ jä esa jgrs gSa vkSj pkSFkk IysVysV ds VwVus ls fudyrk gSA buds 

vfrfjä ,saV~FkzkfEcu vkSj fgisfju Hkh jgrs gSaA rki ds uhpk gksus vkSj dSfYl;e dks fudky ysus ls rFkk 

ty feykdj #f/kj ds iryk dj nsus ls #f/kj dk teuk #d tkrk gSA eSXuhf'k;e rFkk lksfM;e lYQsV 

dks feykus ls rFkk fgisfju] tksadlr vkSj fMdwesfju vkfn #f/kj ds teus esa ck/kd gksrs gSaA #f/kj ds 'kh?kz 

teus esa Å"ek] Fkzkachu] ,sMªhuyhu] dSfYl;e DyksjkM rFkk foVkfeu ds ¼k½ ls lgk;rk feyrh gSA 

tc fdlh dVs gq, Hkkx ls #f/kj ckgj fudyrk gS] rc ;g tSyh ds :i esa dqN gh feuVksa esa te 

tkrk gSA bls LdUnu dgrs gSaA #f/kj ds FkDdk cuus dh fØ;k ,d tfVy fØ;k gSA tc fdlh LFkku ls 

#f/kj c<+us yxrk gS vkSj ;g ok;q ds vkrk gS] rks #f/kj esa mifLFkr Fkz�EckslkbV~l VwV tkrh gS rFkk blls 

,d fof'k"V jklk;fud inkFkZ  eqä gksdj #f/kj ds çksVhu ls fØ;k djrk gS rFkk çksFk�EcksIykLVhu uked 

inkFkZ esa cny tkrk gSA ;g çksFk�EcksIykLVhu #f/kj ds dSfY'k;e vk;u ls fØ;k djds Fkz�EcksIyLVhu 

cukrh gSA Fk�EcksIykLVhu] dSfY'k;e vk;u ¼Ca+½ rFkk fVªiVst uked ,Utkbl ds lkFk fØ;k djds 

fuf"Ø; çksFk�fEcu dks lfØ; Fkz�Echu uked inkFkZ esa ifjofrZr dj nsrh gSA 



 

 

184 

;g lfØ; Fkz�fEcu #f/kj ds çksVhu Qkbfczukstsu ij fØ;k djrk gS vkSj mls Qkbfczu esa ifjofrZr 

dj nsrk gSA Q�bfczu ckjhd ,oa dksey rUrqvksa dk tky gksrk gSA ;g tky bruk ckjhd ,oa lw{e gksrk gS 

fd blesa #f/kj ds d.k] fo'ks"kdj RBC] Q¡l tkrs gSa vkSj ,d yky Bksl fi.M&lk cu tkrk gSA bls 

#f/kj FkDdk dgrs gSaA FkDdk cgus okys #f/kj dks cUn dj nsrk gSA #f/kj LdUnu ds ckn dqN ihyk&lk 

inkFkZ jg tkrk gS ftls lhje dgrs gSaA lhje dk FkDdk ugha cu ldrk D;ksafd blesa Qkbfczukstu ugha 

gksrk gSaA #f/kj esa çk;% ,d çfr LdUnu gksrk gS ftls fgisfju dgrs gSaA ;g çksFk�fEcu ds mRçjs.k dks 

jksdrk gSA blh dkj.k 'kjhj esa cgrs le; #f/kj ugha terkA 

#f/kj ds FkDdk cuus ds nkSjku gksus okyh egÙoiw.kZ çfØ;k; Fkz�EcksIykfLVu + çksFk�fEcu + dSfY'k;e = 

Fkz�fEcu; 

Fkz�fEcu + Qkbfczukstu ¾ Qkbfczu; Qkbfczu + #f/kj #f/kjk.kq ¾ #f/kj dk FkDdk 

#f/kj okfgdk ls fudkys x, #f/kj dks teus ls cpkus ds fy, mlesa FkksM+k&lk v�DtsysV ¼lksfM;e v;nk 

iksVSf'k;e v�DtsysV½ feyk;k tkrk gSA 

 



 

 

185 

9.7   #f/kj lewg ¼Blood Groups½ 

#f/kj lewg ds [kkstdrkZ dkyZ yS.MLVhuj Fks] ftUgksaus 1902 esa bldh [kkst dh FkhA #f/kj dks 

pkj lewgksa esa ck¡Vk x;k gS ¼i½ lewg&A ¼ii½ lewg&B ¼iii½ lewg& AB ,oa ¼iv½ lewg – O 

#f/kj lewg&A (Blood Group-A)  – blesa çfrtu – A rFkk çfrj{kh – b ik, tkrs gSaA 

#f/kj lewg&B (Blood Group-B)  – blesa çfrtu – B rFkk çfrj{kh – a ik, tkrs gSaA #f?kj 

lewg – AB (Blood Group-AB) blesa çfrj{kh vuqifLFkr jgrk gS rFkk ,UVhtu& AB jgrk gSA bl 

lewg ds O;fä fdlh Hkh lewg dk #f/kj çkIr dj ldrk gSA blfy,] bls loZxzkgh #f/kj lewg 

¼Universal Blood Recipient½ dgrs gSaA 

#f/kj lewg&O (Blood Group-O) – blds [kkstdrkZ Mh dkLVyks rFkk LVy FksA blesa çfrj{kh&ab 

mifLFkr jgrk gSA ysfdu çfrtu vuqifLFkr jgrk gSA bl lewg dk O;fä fdlh Hkh lewg dks #f/kj 

çnku dj ldrk gSA blfy,] bls loZnkrk lewg ¼Universal Blood Donor½ dgrs gSaA 

,d #f/kj oxZ ds O;fä dks mlh oxZ dk jä fn;k tk ldrk gSA nwljs oxZ dk jä nsus ls ml 

O;fä dh yky #f/kj dksf'kdk,¡ vof{kIr gks ldrh gSaA ij leku oxZ dk jä nsus ls vo{ksi.k ugha gksrkA 

nwljs oxZ dk jä nsus ls O;fä dh e`R;q rd gks ldrh gSA nq?kZVuk esa dgh dV tkus ls] ;k 'kY; deZ esa 

dHkh dHkh bruk jälzko gksrk gS fd 'kjhj esa jä dh ek=k cgqr de gks tkrh gS vkSj O;fä dh e`R;q gks 

ldrh gSA ,slh n'kk esa jksxh ds 'kjhj esa #f/kj igq¡pkus ls mldh çk.kj{kk laHko gksrh gSA ml le; 

#f/kjijh{kk }kjk jksxh dk #f/kj oxZ ekywe dj] mlh oxZ ds #f/kjokys euq"; dk #f/kj ysdj] jksxh dks 

fn;k fdarq vks ¼O½ oxZ dk #f/kj ,slk gksrk gS fd mldks vU; oxksaZ ds O;fä xzg.k dj ldrs gSaA bl 

dkj.k vks ¼O½ oxZ ds #f/kj okys O;fä loZnkrk ¼Universal Donors½ dgs tkrs gSaA ,ch ¼AB½ oxZ ds 

#f/kjokys O;fä vU; lc oxksaZ dk #f/kj xzg.k dj ldrs gSaA blfy, ;s O;fä loZxzg.kdrkZ ¼Universal 

Receipients½ dgs tkrs gSaA jä esa vkj] ,p ¼Rh½ rRo Hkh gksrk gS] ftldh ijh{kk Hkh vko';d gSA 

 

#f/kj 

lewg 

yky #f/kj df.kdk 

esa çfrtu 

IykTek esa 

mifLFkr çfrj{kh 

jänku dh laHkkouk 

A A B A rFkk AB oxZ ds jänku dj ldrk gSA 
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ekuo esa #f/kj vk/kku  ¼Blood Transfusion in Human Being½ 

euq"; ds #f/kj lewgksa esa lkekU;r;k dksbZ Hkh #f/kj – vfHk'ys"k.k (agglutination) ugha gksrkA 

bldk dkj.k ;g gS fd fdlh Hkh #f/kj lewg esa vuq:i ¼corresponding½ çfrj{kh ,oa çfrtu mifLFkr 

ugha gksrs vFkkZr~ çfrtu A ds lkFk çfrj{kh&a] ,UVhtu&B ds lkFk çfrj{kh – b mifLFkr ugha gksrsA 

;fn fdlh #f/kj lewg ds #f/kj dks fdlh ,sls #f/kj oxZ ds #f/kj esa fefJr dj fn;k tk, ftlesa 

vuq:i çfrtu ,ao çfrj{kh mifLFkr gSa] rc #f/kj dh yky dksf'kdkvksa dk vfHk'ys"k.k gks tk,xkA 

mnkgj.k] A #f/kj lewg ds #f/kj dk] B #f/kj lewg ds #f/kj esa feJ.k dj nsa] rks #f/kj 

dksf'kdkvksa dk vfHk'ys"k.k gks tk,xkA blesa yky #f/kj dksf'kdk,¡ ,d&nwljs ls fpid tkrh gSaA 

bl çdkj ds fpidko ds QyLo:i #f/kj okfgfu;ksa esa vojks/k mRiUu gks tkrk gS ,oa çk.kh dh 

e`R;q gks tkrh gSA vr% #f/kj vk/kku esa ,UVhtu ,oa çfrj{kh dk ,slk rky&esy djuk pkfg,] ftlls 

#f/kj dk vfHk'ys"k.k u gks ldsA 

gheksXyksfcu dh ek=k iq#"kksa esa 2.5-17.5 xzke / 100 ?ku lseh rFkk fL=;ksa esa 11.5-16.6 xzke / 100 

?ku lseh gksrh gSA #f/kj esa çksVhu dh ek=k vf/kd gksrh gS ijUrq ylhdk esa de gksrh gSA CyM cSad esa 

#f/kj 10°C ij lqjf{kr jgrk gSA 

Rh dkjd (Rh-factor) 

1940 esa yS.MLVhuj vkSj ohuj us #f/kj esa ,d vU; çdkj ds çfrtu dk irk yxk;kA bUgksaus bl 

çfrtu dh [kkst jhll uked cUnj esa dh FkhA blfy,] bl çfrtu dk ukedj.k Rh dkjd ¼Rh-

factor½ fd;k x;kA 

ftu O;fä;ksa ds #f/kj esa ;g rRo ik;k tkrk gS] mudk #f/kj Rh lfgr (Rh+) dgykrk gS rFkk ftuds 

B B A B rFkk AB oxZ dks jänku dj ldrk gSA 

AB A rFkk B dksbZ ugh fdlh Hkh oxZ dk #f/kj çkIr ¼loZxzkgh½ dj ldrk gS] ijUrq 

dsoy AB oxZ ds O;fä dks gh jänku dj ldrk gSA 

O dksbZ ugh rFkk fdlh Hkh oxZ dks jänku ¼loZnkrk½ dj ldrk gS] ijUrq O 

 ls gh #f/kj çkIr dj ldrk gSA 
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#f/kj esa ugha ik;k tkrk] mudk #f/kj Rh jfgr ¼Rh–½ dgykrk gSA #f/kj vk/kku ds le; Rh-dkjd 

dh Hkh tk¡p dh tkrh gSA Rh+ dks Rh+ dk #f/kj gh fn;k tkrk gSA ;fn Rh+ #f/kj oxZ dk #f/kj 

Rh– #f/kj oxZ okys O;fä dks fn;k tk,] rks çFke ckj de ek=k gksus ds dkj.k dksbZ çHkko ugha iM+sxkA 

fdUrq] tc nwljh ckj ;fn blh çdkj jäk/kku fd;k tk,xk rks #f/kj vfHk'ys"k.k ds dkj.k Rh– #f/kj 

oxZ okys O;fä dh e`R;q gks tk,xhA 

;fn firk dk #f/kj Rh+ gks rFkk ekrk dk #f/kj Rh– gks rks tUe ysus okys f'k'kq dh tUe ls igys 

xHkkZoLFkk esa vFkok tUe ds rqjUr ckn e`R;q gks tkrh gSA ,slk çFke lUrku ds tUe ds le; gksrk gSA 

bl chekjh dks bfjFkzksCykLVksfll QhVsfyl (Erythroblastosis Foetalis) dgrs gSaA 

 

fofHkUu lewg okys ekrk&firk ls mRiUu gksus okys cPpksa ds lEHkkfor #f/kj lewg 

 

ekrk&firk ds #f/kj lewg cPpksa esa lEHkkfor #f/kj lewg  cPpksa esa vlEHkkfor #f/kj lewg 

A x A A ;k O  B ;k AB 

A x B O] A] B] AB    

A x AB A] B] AB  O 

A x O O ;k A  B ;k AB 

B x B B ;k O  A] AB 

B x AB A] B] AB  O 

B x O O ;k B  A] AB 

AB x AB A] B] AB  O 

AB x O A] B  O] AB 

O x O O  A] B] AB 
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9.8    ylhdk (Lymph) 

:f/kj okfgfu;ksa (Blood Vessels) ,oa Årdksa ds chp ds [kkyh LFkku ij ,d jaxghu LoPN rjy 

inkFkZ ik;k tkrk gS ftls ylhdk (Lymph) dgrs gSaA :f/kj IykTek :f/kj dksf'kdkvksa dh iryh nhokj ls 

Nudj Ård dksf'kdkvksa esa fey tkrk gSA bl Nus gq, nzo dks Ård nzo (Tissue Fluid) dgrs gSaA 

ylhdk esa yky jDr df.kdk,a (RBC) ,oa gheksXyksfcu vuqifLFkr gksrk gSA tcfd 'osr jDr 

df.kdk,a vf/kd ek=k esa ikbZ tkrh gSaA blesa vkWDlhtu rFkk iks"kd inkFkksZa dh ek=k jDr dh vis{kk de gksrh 

gS rFkk CO2 ,oa mRlthZ inkFkksZa dh ek=k vf/kd gksrh gSA ty Årdh nzo okfgdkvksa (vessels) esa ,df=r gks 

tkrk gSA rc bu okfgdkvksa dks ylhdk okfgdk (Lymph vessel) dgrs gSaA ylhdk dksf'kdk,¡] ylhdk 

rFkk :f/kj ds e/; HkksT; inkFkZ xSl] gkeksZUl vkfn dks Hkstus dk dk;Z djrh gSA 

vUr esa ylhdk okfgdk,¡ feydj o{kh; okfguh (Thoracic Duct) rFkk nkfguh ylhdk okfguh 

(Right Lymphatic Duct) dk fuekZ.k djrh gSa] tks f'kjkra= (Venaus System) ls tqM+ tkrh gSA 

ylhdk xk¡Bsa (Lymph nodes) 

ylhdk ifjlapj.k ra= eas ylhdk okfgdk,¡ chp&chp esa fey dj xk¡Bksa ds leku lajpuk,¡ cukrh 

gSa] ftUgsa ylhdk xk¡Bsa (Lymph nodes) dgrs gSaA ekuo 'kjhj esa xnZu rFkk da/kksa ds uhps ds LFkku vFkkZr~ 

cgqd{k (Armpits) esa lcls T;knk ylhdk xkaBsa ik;h tkrh gSaA 

ylhdk okfgfu;ksa (Lymph Vessels) ls lEcfU/kr vaxksa dks ylhdk vax dgrs gSaA buesa fyEQkslkbV 

(WBC) dk fuekZ.k gksrk gS tks 'kjhj dks jksxksaa ls yM+us ds fy;s izfrjks/kd 'kfDr iznku djrk gSA ylhdk 

xk¡Bsa] Iyhgk] Fkkbel] VkWfUlYl vkfn fyEQkslkV~~l dk fuekZ.k djrh gSa] tks ckgjh inkFkksZa thok.kqvksa vkfn ls 

'kjhj dh lqj{kk gsrq dk;Z djrh gSaA 

ylhdk ds dk;Z (Function of Lymph) 

1- ty dk vLFkk;h lap; (Temporary Storage of Water) 'kjhj esa izos'k djus okys ty ds fy, 

ylhdk okfgfu;k¡ vLFkk;h tyk'k; (Reservoir) dk dk;Z djrh gSA 

2- vfrfjDr ty dk vo'kks"k.k (Absorption of Excess Water) % Ård nzo ls ty dh cph gq;h 

ek=k dks gVkdj ylhdk mls :f/kj ifjlapj.k essa Mkyrh gSA 

3- nh?kkZ.kqvksa dk ifjogu (Transportation Macromolecules) % ylhdk }kjk cM+s&cM+s v.kqvksa tSls& 

izksVhu] gkeksZu vkfn dks :f/kj ifjlapj.k esa ys tkdj Mkyk tkrk gSA D;ksafd ;s v.kq :f/kj 

dsf'kdkvksa dh fHkfÙk;ksa dks ugha Hksn ikrsA vr% ;s v.kq lh/ks :f/kj ifjlapj.k esa ugha igq¡p ikrs gSaA 

4- olk dk ifjogu (Transportation of Fat) % olk dk ifjogu ylhdk ds }kjk gh gksrk gSA vkgkjuky 

es olk ds ikpu ds i'pkr~ olk vEy ,oa fXyljkWy ;s :f/kj okfgfu;ksa esa u tkdj ySDVªh;y esa 
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vkrs gSa vkSj ;gk¡ ls ylhdk ra= esa igq¡prs gSaA 

5- laØe.k ls lqj{kk (Protection from Infection) % ylhdk esa ekStwn fyEQkslkbV~l jksxk.kqvksa dks 

u"V dj laØe.k ls euq"; dh lqj{kk djrs gSaaA 

 

ylhdk ,oa #f/kj esa vUrj 

Yfldk #f/kj 

ylhdk esa 'osr #f/kj df.kdk,¡ vf/kd la[;k esa 

gksrh gSaA 

#f/kj esa 'osr #f/kj df.kdk,¡ ylhdk ds vuqikr esa 

de la[;k esa gksrh gSaA 

ylhdk esa Qkbfczukstu dh ek=k de gksrh gS] fQj 

Hkh FkDdk teus dh 'kfä blesa fufgr gksrh gSA 

#f/kj esa Qkbfcukstu dh ek=k vf/kd gksrh gS] 

ftlls ;g vklkuh ds lkFk FkDdk cu tkrk gSA 

ylhdk æo jaxghu gksrk gSA #f/kj dk jax yky gksrk gSA 

ylhdk esa yky #f/kj df.kdk,¡ de la[;k esa gksrh 

gSaA 

#f/kj esa yky #f/kj df.kdk,¡ vf/kd la[;k esa 

gksrh gSaA 

ifjlapj.k ra= ij ;ksx dk izHkko 

,d LoLFk thou ds fy, ,d LoLFk lapkj iz.kkyh egRoiw.kZ gSA ;ksx lapkj lEcU/kh chekfj;ksa vkSj 

mPpjDrpki] mFkyh 'okl] ruko vkSj dksjksujh ân; jksx vkfn dks Bhd djrk gSA ekuo 'kjhj dh ân; iz.kkyh 

esa ân; vkSj mldh /kefu;k¡ 'kkfey gSaA 

1- ifjlapj.k ra= ij vklu dk izHkko & lw;Z ueLdkj ds ek/;e ls ,d vPNh dkfMZ;ks dljr gkfly dh 

tk ldrh gS ftlls gekjk ân; yphyk vkSj Vksau gksrk gSA vklu ân; dh ekalisf'k;ksa dks etcwr cukrk gS] 

bl izdkj csgrj ifjlapj.k vkSj ân; jksx dh laHkkouk de gksrh gSA ;ksx jDr ds izokg dks c<+krk gS vkSj 

gheksXyksfcu vkSj yky jDr dksf'kdkvksa ds Lrj dks c<+krk gS] tks vf/kd vkWDlhtu dks 'kjhj dh dksf'kdkvksa 

rd igq¡pus dh vuqefr nsrk gS vkSj muds dk;Z dks c<+krk gSA tks fny ds nkSjs vkSj LVªksd dks de dj ldrk gS] 

D;ksafd os vDlj jDr ds FkDdksa ds dkj.k gksrk gSA 'kh"kkZlu] lokZaxklu] gyklu vkfn jDr ds izokg dks ân; 

dh vksj dj nsrs gSa ftlls ân; dh dk;Z djus dh {kerk esa o`f) gksrh gSA 

2- ifjlapj.k ra= ij izk.kk;ke dk izHkko & izk.kk;ke ewM fodkjksa vkSj ruko esa deh ykrk gS ftlds 

QyLo:i flLVksfyd jDrpki] Mk;LVksfyd jDrpki] /keuh ncko vkSj vkWFkksZLVSfVd lfg".kqrk esa Hkh dkQh 
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deh vkrh gSA vuqykse&foykse] Hkzkejh] HkfL=dk] 'khryh] lhrdkjh] mTtk;h vkSj Å¡ dk mPpkj.k ân; lEcU/kh 

fodkjksa dks de djrs gSaA ân; lEcU/kh jksx ds xEHkhj gksus ij izk.kk;ke esa dqEHkd dk iz;ksx ugha djuk pkfg,A 

3- ifjlapj.k ra= ij eqnzk ,oa ca/k dk izHkko & ifjlapj.k ra= ij eqnzk ,oa ca/k dk ldkjkRed izHkko iM+rk 

gSA xEHkhj ân; lEcU/kh jksxksa eas ca/k dk iz;ksx ugha djuk pkfg,A ca/k vfuok;Z :i ls ,d fLFkj eqnzk gS tks 'kjhj 

ds ,d fuf'pr Hkkx dks ladqfpr djrk gS ftlls jDr vkSj ylhdk ds izokg dks vU; Hkkxksa esa fQj ls funsZf'kr 

fd;k tkrk gSA tya/kj ca/k lapkj vkSj 'olu iz.kkfy;ksa dks mRrsftr djus esa enn djrk gSA vukâr pØ Nkrh 

ds dsUnz esa fLFkr gS] ân; ds djhc gSA ;g eqnzk ân; dks etcwr cukrk gSA 

4- ifjlapj.k ra= ij /;ku dk izHkko & /;ku efLr"d ds fof'k"V Hkkxksa dks yf{kr djds 'kjhj ds 'kkjhfjd 

dk;ksZa dks cnyus dh vuqefr nsrk gS tks xgjh f'kfFkyrk vkSj 'kkafr dh fLFkfr izkIr djus dh vuqefr nsrk gS] 

ftlls ân; iai /khjs&/khjs vkSj yxkrkj gksrk gSA /;ku dk izHkko blds [kRe gksus ds dkQh le; ckn rd jgrk 

gSA tc efLr"d vkSj laiw.kZ lapkj iz.kkyh vPNh fLFkfr esa gksrh gS] rks vkidk 'kjhj vklkuh ls thou ds nSfud 

rukoksa dk lkeuk djrk gSA /;ku ân; esa vkWDlhtu vkSj iks"kd rRo dh deh dks iwjk djrk gSA 

 

vH;kl iz'u 

  1. ,aVhckMht dk fuekZ.k fdLls gksrk gS 

(a) IysVysV~l ls 

(b) yky #f/kfjjk.kq ls  

(c) fyEQksflV~l 

(d) bLuksfQYl 

2. 'kjhj esa vanj jä dk Ldanu fdldh mifLFkfr ds dkj.k ugha gksrk gS\ 

(a)      gheksXyksfcu  

(b)      fgisfju 

(c)      FkzksfEcu 

(d)      Xyksfcu 

3.  ;fn nksuksa tudksa dk #f/kj oxZ AB gks] rks muds cPpksa dk laHkkfor #f/kj oxZ gksxk & 

          (a)  A  B  AB vkSj O  

          (b)  A ] B vkSj AB  
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          (c)  A vkSj B  

          (d) A] B vkSj O  

 4. ekuo jä/kku ds fy, dkSu lk jä lewg lkoZHkkSfed nkrk gksrk gS \ 

      (a) B  i�ftfVo lewg  

       (b) O  lewg  

       (c) AB lewg  

  (d) A i�ftfVo lewg   

 

9.9  lkjka'k 

mijksDr bdkbZ eas vkius tkuk fd  #f/kj ,d rjy la;ksth mÙkd gS]:f/kj esa IykTek ,oa #f/kj 

dksf'kdk,¡ gksrh gS A euq"; esa lkekU;r: #f/kj dk vk;ru 5 yhVj gksrk gS A ftlds nks Hkkx gS æo Hkkx] 

ftls Iykt~ek dgrs gSa vkSj Bksl Hkkx] tks dksf'kdkvksa dk cuk gksrk gSA #f/kj dksf'kdk,¡ rhu çdkj dh 

gksrh gSa : yky #f/kj dksf'kdk,¡] 'osr #f/kj dksf'kdk,¡ vkSj foack.kqA IykTek esa 91 ls 92 çfr'kr ty vkSj 

'ks"k esa lksfM;e] iksVSf'k;e vkSj dSfYl;e] olk] 'kdZjk] çksVhu vkfn gksrs gSaA 

tc #f/kj dsf'kdkvksa ls gksdj dh vksj cgrk gS rc mldk æo Hkkx ¼#f/kj jl½ dqN HkkSfrd 

fØ;k] jklk;fud çfrfØ;k ;k 'kkjhfjd çfrfØ;k ds dkj.k dsf'kdkvksa dh iryh nhokjksa ds ek/;e ls 

Nudj ckgj vk tkrk gSA ckgj fudyk gqvk ;gh #f/kj jl ylhdk ¼Lymph½ dgykrk gSA ;g okLro esa 

#f/kj gh gS] ftlesa dsoy #f/kjd.kksa dk vHkko jgrk gSA ylhdk jä esa ls v�Dlhtu ysdj 'kjhj ds 

rUrqvksa dks igq¡pkrk gS vkSj muesa mifLFkr dkcZu&MkbZ&v�DlkbM dks ckgj fudkyus esa enn djrk gSA 

bl çdkj ylhdk&okfgfu;ksa }kjk 'kjhj ds rUrqvksa dk iks"k.k gksrk gSA 

9.10 'kCnkoyh 

#f/kj – jä / [kwu  

ghe – ykSg ;qä inkFkZ  

Xyksfcu – ,d çksVhu  

v'kq) jä – v�Dlhtu jfgr jä  

'kq) jä – v�Dlhtu ;qä jä 
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9.11 vH;kl iz'uksa ds mÙkj 

1.  (c) fyEQkslkbfV~l 

           2.   (b)  fgisfju 

   3.   (b)  A ] B vkSj AB  

                  4.   (b)  O lewg  

 

9.12 lUnHkZ xzUFk lwph 

 

1- jLrksxh] MkW- ohjckyk ¼2016½] tSo jlk;u rFkk dk;Zdh] dsnkjukFk jkeukFk 

2- xqIrk] izks0 vuUr izdk'k ¼2008½] ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjk 

3- nhf{kr jkts'k ¼2002½] 'kjhj jpuk fØ;k foKku] Hkk"kk Hkou] eFkqjk 

4- 'kekZ] MkW- rkjkpUnz ¼1999½] vk;qosZfnd 'kjhj jpuk foKku] ukMk iqLrd Hk.Mkj] jsyos jksM] jksgrd 

5- lDlsuk] vks0 ih0 ¼2009½] ,ukVkWeh ,.M fQft;ksykWth] Hkk"kk Hkou] eFkqjk 

 

9.13 fuca/kkRed iz'u 

  ç'u 1   ekuo #f/kj oxZ ls vki D;k le>rs gSa \ 

  ç'u 2   #f/kj rFkk yfldk esa varj crkb;sA yfldk dh lajpuk ,oa dk;ksaZ dh foospuk dhft;s \ 
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bdkbZ 10 & vUr%lzkoh xzfUFk;k¡ & lajpuk o dk;Z 

bdkbZ dh :ijs[kk 

izLrkouk 

10.1 mn~ns'; 

10.2 gkeksZUl 

10.3 vUr%lzkoh xzfUFk;k¡ 

10-3-1 FkkbjkW;M xzfUFk 

10-3-2 iSjkFkkbjkW;M xzfUFk 

10-3-3 ihfu;y xzfUFk 

10-3-4 Fkkbel xzfUFk 

10-3-5 ,Mªhuy ;k lqizjhuy xzfUFk 

10-4-6 ih;w"k ;k fiV~;wVjh xzfUFk 

10-4-7 vXU;k'kf;d f}fidk,¡ 

10-4-8 tuu xzfUFk 

10.4 lkjka'k 

10.5 'kCnkoyh 

10.6 vH;kl iz'uksa ds mÙkj 

10-8 lUnHkZ xzUFk lwph 

10-9 fuca/kkRed iz'u 
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10.1 % izLrkouk 

fiNyh bdkb;kas esa vkius tkuk fd izR;sd tho thfor jgus ds fy, iks"k.k] 'olu] mRltZu vkfn 

dbZ izdkj dh tSo fØ;k,¡ (vital activities) djrk jgrk gS rFkk ìFoh ij viuh tkfr ds vfLrRo dks cuk, 

j[kus ds fy, iztuu (reproduction) }kjk lUrkuksRifÙk Hkh djrk gSA blds vfrfjDr] viuh fØ;kvks esa 

vko';d Qsj&cny djds vFkkZr mi;qDr izfrfØ;k,¡ (reactions) djds] izR;sd tho/kkjh okrkoj.k dh 

lnSo cnyrh jgus okyh mu izfrdwy HkkSfrd&jklk;fud n'kkvksa (physico-chemical conditions) dk 

lkeuk djrk jgrk gS tks blds 'kjhj dh lajpukRed v[k.Mrk rFkk fØ;kRed lUrqyu dks pqukSrh nsrh 

jgrh gSA 

tSo mf}dkl (Organic Evolution) Øe esa 'kjhj la?kBU esa tfVyrk c<+us ds lkFk&lkFk fofHkUu tSo 

fØ;kvksa vkSj izfrfØ;kvksa dks lEiUu djus gsrq i`Fkd Årdksa] vaxksa ,oa vax rU=ksa dk fodkl gqvkA tUrqvksa esa 

blds lkFk&lkFk 'kjhj ds fofHkUu Hkkxksa ds dk;ksZ esa rky&esy vFkkZr lkeUtL; (co-ordination) cuk, j[kus 

ds fy, nks lwpuk izlkj.k (information transmission) rU=ksa dk Øfed fodkl gqvk& rfU=dk ra= (nervous 

system) rFkk vUr%lzkoh rU= (endocrine system)] D;ksafd ekuo loZJs"B tUrq gS] ;s nksuksa rU= ekuo esa gh 

vf/kdre fodflr gksrs gSaA izLrqr bdkbZ esa vUr%lzkoh xzfUFk;k¡ ,oa muds dk;ksZ dk o.kZu fd;k x;k gSA 

10.2  mn~ns'; 

izLrqr bdkbZ v/;;u djus ds ckn fo|kFkhZ 

 vUr%lzkoh xzfUFk;ksa dh ppkZ dj ldsaxsA 

 ih;w"k xzfUFk dh foospuk dj ldsaxsA 

 FkkWbjkWbM xzfFk rFkk iSjkFkkbjkW;M xzafFk dks le>k ldsaxsA 

 , M ªh u y xzafFk dh foLrkj ls O;k[;k dj ldsaxsA 

 vXU;k'kf;d xzfUFk dh ppkZ dj ldsaxsA 

 I h f u ; y o Fkkbel xzfUFk dks le>k ldsaxsA 

 tuu xzfUFk dh ppkZ dj ldsaxsA 

 

10.3  gkWeksZUl 

gekjs 'kjhj dh dqN fof'k"V izdkj dh xzfUFk;ka ik;h tkrh gSa tks fo'ks"k izdkj ds inkFkksZa dk lzko.k djrh gSa 
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Omdtheir Secretory  

Glands 
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bu inkFkksZa dks gkekssZu dgrs gSA ;s xzfUFk;ka inkFkksZ ds lzko.k ds nkSjku ladsr vkSj lwpukvksa dk Hkh ogu djrh gSA 

;g inkFkZ 'kjhj ds Ård nzO; esa lzkfor gksus ds ckn :f/kj esa LFkkukUrfjr gks tkrs gSa vUr%lzkoh xzfUFk;ksa ls ;g  

lzkfor inkFkZ gkeksZu ds uke ls tkus tkrs gSaA d'ks:dh tUrqvksa esa dqy rhu izdkj dh xzfUFk;ka ik;h tkrh gSa& 

1- cfglzkoh xzfUFk 

2- vUr%lzkoh xzfUFk 

3- fefJr xzfUFk 

1- cfglzkoh xzfUFk & bu xzfUFk;ksa ls lzkfor inkFkZ dks ,Utkbe dgrs gSa 'kjhj ds fofHkUu vaxksa rd ;g 

,Utkbe okfgdkvksa ds ek/;e ls tkrk gSA blfy;s bu xzfUFk;ksa dks okfguh;qDr (Ductal glands) Hkh dgrs gSaA 

;g mnkgj.k ds fy;s ykj xzfUFk] vkgkj uky dh ikpu xzfUFk] 'ys"e xzfUFk] ilhus dh xzfUFk] rsy xzfUFk] nqX/k 

xzfUFk] vklw xzfUFkA pwafd bu xzfUFk;ksa ls fudyus okys ,Utkbe dks ge ns[k ldrs gSaA blfy;s bUgsa 

cfglzkoh xzfUFk dgrs gSaA 

2- vUr%lzkoh xzfUFk & ;g xfUFk;ka vius mRikn dks jDr ds IykTek ds }kjk 'kjhj ds fofHkUu Hkkxksa esa igaqpkrh 

gSaA buesa okfgdk;sa ugha ik;h tkrhA blfy;s bUgsa ufydk foghu xzfUFk (Ductiersofands) dgrs gSaA mnkgj.k 

ds fy;s Fkk;jkWbM xzfUFk] ih;w"k xzfUFk] iSjkFkk;jkbM xzfUFk] ,Mªhuy xzfUFk] ihfu;y xzfUFk rFkk Fkkbel xzfUFk 

vkfnA blesa okfgdk;sa ugha ik;h tkrh A vkSj ;g gkeksZu dk lzko.k djrh gSaA 

3- fefJr xzfUFk & ;g xzfUFk;ka ,Utkbe vkSj gkeksZu nksuksa dk lzko.k djrh gSaA blesa cfglzkoh rFkk vUr%lzkoh 

nksuksa xzfUFk ds xq.k gksrs gSa ;s okfgdk ;qDr gksrh gSA t:jr gksus ij okfgdk dk bLrseky gksrk gS vU;Fkk ughaA 

;s xzfUFk;ka cfglzkoh vkSj vUr%lzkoh nksuksa dk dk;Z djrh gSA mnkgj.k vXU;k'k; vkSj tuu xzfUFkA 

uksV %& gekjs 'kjhj esa xzfUFk;ksa ds vykok cgqr ls ,sls vax gSa tks gkeksZu dk lzko.k djrs gSa tSls gkbiksFkSysel] 

Ropk] ân;] ;dr̀] fdMuh] v.Mk'k;] o`"k.k ;s ,sls vax gSa tks gkeksZu dk lzko.k djrs gSaA 

gkeksZu ,oa ,Utkbe & Åij dh ppkZ esa ge dbZ ckj i<+rs tk jgs gSa fd gkeksZu ,oa ,Utkbe 'kCn dks ysfdu 

;s gksrs D;k gS ;g tkuuk Hkh vko';d gS gkeksZu dh ckr djsa rks ;g vUr%lzkoh xzfUFk ls fudyrk gSA ;g 

ty esa v?kqyu'khy gksrk gSA vFkkZr ;s ty esa ?kqyrk gh ugha ysfdu olk esa ?kqyu'khy gksrk gSA gkeksZu jDr 

ds }kjk 'kjhj ds vaxksa esa lapkfjr gksrs gSaA blds v.kq NksVs rFkk de Hkkj ds gksrs gSA gkeksZu dksf'kdkvksa 

ds ckgj fØ;k'khy ugha gksrs gSaA 

,Utkbe cfglzkoh xzfUFk ls fudyrk gSA ;g ty easa ?kqyu'khy gksrs gaSA ,Utkbe jDr esa lapkfjr ugha 

gksrk blds fy;s okfgdk;sa cuh gksrh gSaA ,Utkbe ds v.kq cM+s rFkk mPp Hkkj ds gksrs gSaA ;s dksf'kdkvksa ds 
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ckgj Hkh fØ;k'khy gksrs gSaA 

uksV %& Fkkel ,Mhlu dks vUr%lzkoh xzfUFk dks foKku dk tud dgk tkrk gSA xzfUFk;ksa ds v/;;u dks 

,UMksØkbuksykWth dgrs gSaA vUr%lzko.k 'kCn dk loZizFke iz;ksx DykbMh cukZM us 1855 esa fd;k FkkA 

10.4 vUr%lzkoh xzfUFk;k¡ (Endocrine glands) 

'kjhj esa vUr%lzkoh xzfUFk;k¡ fuEufyf[kr gksrh gSa& 

1- ih;w"k xzfUFk 

2- Fkk;jkbM xzfUFk] 

3- iSjkFkk;jkbM xzfUFk 

4- vf/ko`Dd xzfUFk 

5- vXU;k'kf;d xzfUFk 

6- ihfu;y xzfUFk 

7- Fkkbel xzfUFk 

8- tuu xzfUFk 
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10-4-1   Fkk;jkbM xzfUFk  (Thyroid gland)  

     vUr%lzkoh xzfUFk;ksa esa ;g lcls cM+h xzfUFk gSA;g xys esa ik;h tkrh gSA fL=;kasa esa ;g iq:"kksa dh 

vis{kk dqN cM+h gksrh gSaA 

 

FkkbjkWbM xzfUFk ds gkWjeksUl (Hormones of Thyroid Gland) 

FkkbjkWbM xzfUFk fuEufyf[kr nks vk;ksMhu;qDr rFkk ,d vk;ksMhujfgr gkWjeksUl dk lzko.k 

djrh gS & 

      vk;ksMhu;qDr gkWjeksUl & 1- VsVªk&vk;ksMksFkkbjksuhu(Tetra-iodothyronine) 

          2- Vªkb&vk;MksFkkbjksuhu(Tri-iodothyronine) 

      vk;ksMhujfgr gkWjeksu  & FkkbjksdSfYlVksfuu(Thyrocalcitonin) 

 

 

 vk;ksMhu;qDr gkWjeksUl dk la'ys"k.k vkSj lzko.k  

 (Synthesis and Secretion of Iodinated Hormones) 

 

 vk;ksMkbM~l vk;ksfMu (Iodides and iodine)% o;Ld ekuo ds 'kjhj esa yxHkx 5 ls 6 feyhxzke 

vk;ksMhu gksrh gSA vkSj bldh vf/kdka'k ek=k FkkbjkWbM xzfUFk esa jgrh gSA bl izdkj FkkbjkWbM xzfUFk 

vk;ksMhu ds Hk.Mkj.k (storage) dk dke djrh gSA vk;ksMhu;qDr gkWjeksUl dk lkekU; ek=kvksa ls lzko.k 

djrs jgus ds fy, FkkbjkWbM xzfUFk yxHkx 150 ekbØksxzke vFkkZr 0-15 feyhxzke vk;ksMhu dk izfrfnu 

mi;ksx djrh gSA vr% Li"V gS yxHkx 150 vk;ksMhu Hkkstu ls izfrfnu izkIr djuk gekjs fy, vko';d 

gksrk gSA ;g gesa gjh lfCt;ksa] nqX/kmRiknh inkFkksZ (dairy products) sZ] is; ty] leqnzh Hkkstu (Sea food) 

vkfn ls izkIr gksrh gSA blls vf/kd ek=k esa xzg.k dh xbZ vk;ksfMu dk ge yksx ew= ds lkFk mRltZu 

(Excretion) dj nsrs gSaA 

         Hkkstu dh vk;ksfMu dk #f/kj esa vo'kks"k.k (Absorption) rFkk lapj.k vk;ksMkbM 

(Circulation) vk;uksa (I) ds :i esa gksrk gSA FkkbjkWb dh iqfVdk dksf'kdkavksa esa #f/kj ls bu vk;uksa dks 

ps"V ifjogu (Active transport) }kjk xzg.k dj ysus dh bruh vf/kd {kerk gksrh gS fd lkekU;r% buesa 

vk;ksMkbM vk;uksa dk lkUnz.k (Concentration) #f/kj ds Iyktek dh rqyuk esa yxHkx 50 ls 250 xquk 

vf/kd jgrk gSA bu dksf'kdkvksa esa ijvkWDlhMst (Peroxidase) uked ,Utkbe dh dkQh ek=k gksrh gSA 

;g ,Utkbe vk;ksMkbM vk;uksa dk vkWDlhdj.k (Oxidation) djds bUgsa vkf.od vk;ksfMu esa cnyrk 

jgrk gS bl vk;ksfMu dks ;g dksf'kdk,¡ iqfVdkxqgk (Follicular cavity) esa eqDr djrh jgrh gSA  
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vk;MksFkkbjksXykscqfyu dk la'ys"k.k ,oa Hk.Mkj.k (Synthesis and Storage of 

Iodothyroglobulin)% iqfVdk dksf'kdkvksa esa] thUl (Genes) ds fu;a=.k esa] FkkbjksXykscqfyu 

(Thyroglobulin=TGB) uked ,d fo'ks"k izdkj dh XykbdksizksVhu dk yxkrkj la'ys"k.k gksrk jgrk gSA 

FkkbjksXykscqfyu dks Hkh ;s dksf'kdk,¡ cfg% dksf'kdk{ksi.k (exocytosis) }kjk iqfVdk xqgk (follicular cavity) 

esa eqDr djrh jgrh gSaA bldk izR;sd v.kq yxHkx 5000 ,sehuks vEy bdkb;ksa vFkkZr ,dydksa ;k 

eksukselZ (monomers) dk cuk gksrk gS vkSj buesa ls fufnZ"V LFkkuksa ij fLFkr 123 eksukselZ Vkbjkslhu 

(tyrosine) uked ,sehuks vEy ds gksrs gSaA iqfVdk dksf'kdkvksa ls ckgj fudyrs gh vk;ksMhu vkSj 

FkkbjksXykscqfyu ds v.kqvksa esa ijLij vfHkfØ;k gksrh gS ftlds QyLo:i FkkbjksXykscqfyu ds izR;sd v.kq esa 

fufnZ"V LFkkuksa ij fLFkr Vkbjkslhu ds 15 v.kq vk;ksMhu;qDr (Iodinated) gks tkrs gSaA bl izdkj cuh 

vk;MksFkkbjksXykscqfyu ds v.kq gh iqfVdk xqgk esa mifLFkr tsyh&leku dksykWbM (colloid) cukrs gSaA 

dksykWbM esa bu v.kqvksa dh vkd`fr;ksa esa ,sls ifjorZu gksrs gSa ftuds QyLo:i ,d gh] ;k fofHkUu v.kqvksa 

ds vf/kdka'k vk;ksMhu;qDr Vkbjkslhu eksukselZ dk nks&nks dh tksfM+;ksa esa la;qXeu (coupling) gks tkrk gSA 

vr% dksykWbM esa vusd lewg ;k lfEeJ (groups or complexes) VsVªkvk;MksFkkbjksuhu ;k FkkbjkWfDlu 

(tetra-iodothyronine or thyroxine) ds vkSj dqN Vªkbvk;MksFkkbjksuhu (tri-iodothyronine=T3) ds cu 

tkrs gSaA Li"V gS fd izR;sd T4 lewg esa nks Vªkbvk;MksFkkbjksuhu ds cu tkrs gSaA Li"V gS fd izR;sd lewg 

esa nks Vkbjkslhu ds v.kq vkSj pkj vk;ksMhu ds ijek.kq gksrs gSa ijUrq izR;sd lewg esa nks Vkbjkslhu ds v.kq 

vkSj rhu vk;ksMhu ds ijek.kq gksrs gSa T4 rFkk T3 gh FkkbjkWbM xzfUFk esa cuus okys vk;ksMhu;qDr gkWjeksu 

gksrs gSaA Li"V gS fd xzfUFk dh iqfVdk xqgkvksa esa Hkjk dksykWbM bu gkWjeksUl ds Hk.Mkj.k (storage) dk 

dke djrk gSA  

 

     T4 rFkk T3 gkWjeksUl dh foeqfDr lzko.k ,oa #f/kj esa ifjlapj.k% iqfVdk dksf'kdk,¡ iqfVdk xqgk esa Hkjs 

dksykWbM ds NksVs&NksVs fi.Mksa dk ,.MkslkbVksfll (endocytosis) ;k Hk{kdk.kq fØ;k vFkkZr 

QSxkslkbVksfll (Phagocytosis) }kjk vUrxzZg.k djds] ykblkslksEl (Lysosomes) ds ,Utkbeksa dh 

lgk;rk ls] vk;MksFkkbjksXykscqfyu ds v.kqvksa dk ty&vi?kVu (Hydrolysis) djrh jgrh gSA blls  rFkk   

gkWjeksUl eqDr gks tkrs gSaA fyfiM esa ?kqyu'khy gksus ds dkj.k bu gkWjeksUl ds v.kq iqfVdk dksf'kdkvksa 

dh dksf'kdk dyk esa ls lkekU; izlj.k (Diffusion) }kjk fjldj Ård nzO; ds ek/;e ls :f/kj esa igq¡p 

tkrs gSaA  

                 FkkbjkWbM xzfUFk izfrfnu yxHkx 80ug (0.08 fexzk½ T4 dk rFkk yxHkx 4μg T3 dk 

lzko.k djrh gS] ijUrq T3 gkWjeksu T4 ls dbZ xquk vf/kd izHkko'kkyh gksrk gSA vr% #f/kj ls Ård nzO; 
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esa tkrs le; T4 ds vf/kdka'k v.kqvksa ls vk;ksfMu dk ,d&,d v.kq gV tkrk gS ftlls fd ;s T3 ds 

v.kqvksa esa cny tkrs gSaA T4 dk ;g vk;ksMhugj.k (deiodination) ;dr̀ esa lcls vf/kd gksrk gSA 

          FkkbjkWbM xzfUFk ls gkWjeksUl ds lzko.k dh nj dk fu;U=.k ih;w"k vFkkZr fiV~;wVjh xzfUFk rFkk 

efLr"d ds gkbiksFkSySel }kjk Øe'k% izR;{k ,oa vizR;{k _.kkRed iqufuZos'ku (direct and indirect 

negative feedback) }kjk gksrk gSA 'khrdky esa rFkk xHkZorh fL=;ksa esa bu gkWjeksUl dk lzko.k c<+ tkrk 

gSA 

 

  FkkbjkWbM ds vk;ksMhu;qDr gkWjeksUl ds dk;Z % 

   (Functions of iodinated hormones of thyroid) 

 FkkbjkWbM ds ;s gkWjeksUl] lEHkor% dsUnzh; rfU=dk rU=] n`f"ViVy (Retina) Iyhgk (spleen)] tuukaxksa 

,oa QsQM+ksa dks NksM+dj] 'ks"k 'kjhj dh lkjh dksf'kdkvksa esa vkWDlhdj mikip; (oxidative metabolism) 

ds izsjd gksrs gSaA vr% buds izHkko ls bu y{; dksf'kdkvksa esa ekbVksdkWf.Mª;k dh la[;k vkSj budk eki 

c<+ tkrk gS rFkk Xywdksl ,oa O2 dh vf/kd [kir gksus yxrh gSA blls ÅtkZ&mRiknu dh nj rFk 

vk/kkj mikip;h nj (Basal metabolic Rate = BMR) c<+ tkrh gSA bl izdkj ;s gkWjeksUl ^^thou dh 

xfr (Tempo of life)** dks c<+krs gSaA vf/kd ATP cuus ds lkFk&lkFk 'kjhj rki Hkh c<+rk gSA ;g bu 

gkWjeksUl dk dSyksjhtud (calorigenic) izHkko gksrk gSA  

                     bu gkWjeksUl ds mikip;h izHkko ds dkj.k vk¡r esa ikpu&mRiknksa dk vo'kks"k.k] 

ân&Lianu dh nj] dksf'kdkvksa esa ,UtkbEl ,oa vU; izksVhUl dk la'ys"k.k] ;d`r dksf'kdkvksa esa 

Xykbdkstu rFkk izksVhUl ls Xywdksl ,oa dSjksVhUl (carotenes) ls foVkfeu A (vitamin A)A dk la'ys"k.k 

c<+ tkrk gSA blds vfrfjDr bu gkWjeksUl ds izHkko ls mÙkstu'khyrk c<+rh gS rFkk dbZ vU; gkWjeksUl 

dk izHkko Hkh c<+rk gSA ;s dksysLVªkWy dh ek=k dk Hkh fu;eu djrs gSaA bUgha lc izHkkoksa ds dkj.k] ;s 

gkWjeksUl 'kjhj ds LoLFk thou rFkk 'kjhj dh o`f) ,oa fodkl ds fy, vko';d gksrs gSaA 

 

 

vk;ksMhu dh deh ls gksus okys jksx gSa& 

1- tM+ ekuork (Cretinism)- Fkk;jkbM ds vYi lzko.k ls ;g jksx gksrk gSA ;g T;knkrj cPpksa ;k Hkwz.k esa 

ns[kus dks feyrk gSA cPpksa esa ekufld vkSj 'kkjhfjd fodkl :d tkrk gSA cPpksa esa y{k.k ds :i esa flj cM+k] 

Ropk eksVh] rksan fudy vkrh gSA Hkwz.k esa vk;ksMhu dh deh gksus ls ,sls cPpsa iztuu ds ;ksX; ugha gksrs gSa 

budh èR;q dh laHkkouk c<+ tkrh gSA 

2- feDlhMhek (Myxoedema)- ;g o;Ldksa esa Fkk;jkbM ds vYi lzko.k ds dkj.k gksrk gSA blesa O;fDr 
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detksj rFkk lqaLr gks tkrk gSA O;fDr ;kSou voLFkk esa gh cw<+k utj vkrk gSA cky >M+uk] ckyksa dk lQsn 

gksuk bR;kfn blh ds y{k.k gSaA jDr esa dksysLVªkWy dh ek=k Hkh c<+ tkrh gSA 

3- gkW'kheksVks (Hashimotos)- o`)koLFkk esa Fkk;jkbM xzfUFk ds vR;f/kd vYi lzko.k ls :f/kj esa blds 

gkeksZu dh ek=k de gks tkrh gSA ;g ,d Lo izfrjf{kr jksx gSA bls Fkk;jkbM dh vkRegR;k Hkh dgrs gSaA 

;fn vk;ksMhu dk vfr lzko.k gksrk gS rc gkbijFkk;kjksfMLe gks tkrk gS ;g chekjh vR;f/kd Hkkstu 

xzg.k djus ls gksrk gSA bl otg ls laØked jksx tSls [kljk] {k; jksx] bU¶yq;Utk bR;kfn jksx gks tkrs gSaA 

blesa Hkh 'kjhj esa detksjh] vfunzk] fpM++fpM+kiu] ?kcjkgV] mRrstuk] ilhuk T;knk vkuk vkfn tSls y{k.k 

ns[kus dks feyrs gSaA 

lkekU; ?ksa?kk ;k xyxaB jksx blesa Fkk;jkbM xzfUFk cM+h gks tkrh gSA ;g jksx Hkh vk;ksMhu dh deh gksus ds 

dkj.k gksrk gSA 

 

FkkbjkWbM dk vk;ksMhujfgr gkWjeksu& FkkbjksdSfYlVksfuu % bl gkWjeksu dk lzko.k FkkbjkWbM xzfUFk 

ds ihfBdk (stroma) esa ikbZ tkus okyh iSjkiqfVdk vFkkZr C-dksf'kdk,¡ (parafollicular or C-cells) djrh 

gSaA blds v.kq 32 ,sehuksa vEy bdkb;ksa vFkkZr eksukselZ ds cus NksVs ikWfyisIVkbM~l (Polypeptides) gksrs 

gSaA ;g gkWjeksu gfM~M;ksa ds fuekZ.k dks izsfjr djrk] buds fo?kVu dk vojks/ku djrk vkSj ew= esa 

dSfYl;e ds mRltZu dks c<+krk gSA vr% blds izHkko ls ECF esa dSfYl;e vk;uksa (C
2+

)dh la[;k ?kV 

tkrh gSA  

 

10-4-2 iSjkFkkbjkW;M xzfUFk (Parathyroid Gland) & ;g xzfUFk Fkk;jkbM xzfUFk ds pkjksa 

dksuks ij vUnj dh vksj /kalh gksrh gSA bldk vkdkj eVj ds nkus ds cjkcj gksrk gSA bl xzfUFk iSjkFkkjkeksu 

uked gkeksZu fudyrk gSA ;g gkeksZu jDr esa dSfY'k;e dh ek=k dks fuf'pr vuqikr esa cuk;s j[krk gSA 

blh gkeksZu dks dksfyi dh gkeksZu (Collips Hormones) dgrs gSA                                                                                  

      :f/kj esa dSfYl;e dh vkn'kZ ek=k dks cuk, j[kus dk dke foVkfeu ‗D3‘, iSjkFkkWjeksu 

rFkk FkkbjksdSfYlVksfuu feydj djrs gSaA iSjkFkkWjeksu vk¡r esa dSfYl;e ds vo'kks"k.k dks rFkk o`Ddksa esa 

blds iqujo'kks"k.k (reabsorption) vkSj QkWLQsV ds mRltZu dks c<+krk gSA #f/kj esa dSfYl;e dh bl 

izdkj c<+h ek=k dk mi;ksx] foVkfeu ‗D3‘  (vitamin D3) ds izHkko ls izsfjr gksdj vfLFk dk fuekZ.k 

djus okyhdksf'kdk,¡] vksfLV;ksCykLV~l (osteoblasts) vfLFk&fuekZ.k djrh gSaA fQj iSjkFkkWjeksu ds izHkko ls 

iszfjr gksdj vfLFk&fouk'kd dksf'kdk,¡] vksfLV;kDykLV~l (osteoclasts), vfLFk;ksa ds uofufeZr Hkkxksa esa ls 

vuko';d Hkkxksa dk fo?kVu djds #f/kj esa dSfYl;e o QkWLQsV eqDr djrs gSaA 'kjhj esa gfM~M;ksa dk ,slk 
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iqufuekZ.k (bone remodelling) thouHkj gksrk jgrk gSA blh ls #f/kj esa dSfYl;;e dh lkekU; ek=k 

cuh jgrh gSA blesa iSjkFkkWjeksu ,oa foVkfeu ‗D3‘ dh lg;ksxh (synergestic) Hkwfedk,¡ gksrh gSA blds 

foijhr] FkkbjksdSfYlVksfuu gkWjeksu gM~Mh ds fuekZ.k dks izsfjr djds rFkk blds fo?kVu dks de djds 

vkSj ew= esa Ca
2+
 ds mRltZu dks c<+kdj iSjkFkkWjeksu ls fojks/kh (antagonistic) Hkwfedk fuHkkrk gSA  

            foVkfeu ‗D‘ ,d LVhjkWbM gkWjeksu gS tks vkgkjuky esa Ca
2+ 

,
 
Mg

2+ 
vk;uksa rFkk QkWLQsV~l 

ds vo'kks"k.k dks Hkh izsfjr djrk gSA blh izdkj iSjkFkkWjeksu Hkh mijksDr dk;ksZ ds vfrfjDr lksfM;e] 

iksVSf'k;e rFkk ckbdkcksZusV vk;uksa ds mRltZu dks c<+kus rFkk eSXuhf'k;e ds mRltZu dks de djus dk 

dk;Z djrk gSA 

 

iSjkFkkWjeksu dh fØ;k&fof/k (Mechaism of Parathormone) %  

              iSjkFkkWjeksu dh xzkgh izksVhUl (receptor proteins) bldh y{; dksf'kdkvksa dh dksf'kdk 

dyk esa gksrh gSaA gkWjeksu dks /kkj.k djrs gh buesa ls dqN xzkgh izksVhUl rks Ca
2+
 vk;uksa ds fy, dksf'kdk 

dyk dh ikjExE;rk dks c<+kdj Ård nzO; ls bu vk;uksa ds dksf'kdkvksa esa vUrokZg (influx) dks izsfjr 

djrh gSa ftlls dksf'kdkvksa esa bu vk;uksa dh la[;k c<+ tkrh gSA vU; xzkgh izksVhUl gkWjeksu ls izHkkfor 

gksdj cAMP ds la'ys"k.k dks izsfjr djrh gSA cAMP ekbVksdkWf.Mª;k (mitochondria) rFkk lkbVkslkWy 

(cytosol ds chp Ca
2+
 vk;uksa ds vkokxeu dk fu;U=.k djrk gS] D;ksafd dksf'kdkvksa esa ekbVksdkWf.Mª;k 

Ca
2+
 vk;uksa ds Hk.Mkj.k dk dke djrs gSA  

 

 

iSjkFkkbjkWbM lzko.k dk iqjfuZos'ku fu;U=.k  

(Feedback Control of Parathyroid Secretion) 

              iSjkFkkWjeksu rFkk FkkbjksdSfYlVksfuu ds lzko.k dh nj dk iqufuZos'ku fu;U=.k izR;{k 

_.kkRed iqufuZos'ku (direct negative feedback)  }kjk fujUrj gksrk jgrk gSA #f/kj esa dSfYl;e dh 

ek=k de gksus ij iSjkFkkWjeksu ds lzko.k dh nj c<+rh vkSj FkkbjksdSfYlVksfuu ds lzko.k dh nj ?kVrh gSA 

blds foijhr] #f/kj esa dSfYl;e dh ek=k c<+ tkus ls iSjkFkkWjeksu ds lzko.k dh nj ?kVrh vkSj 

FkkbjksdSfYlVksfuu dh nj c<+rh gSA   

 

iSjkFkkbjkWbM lzko.k dh vfu;ferrk,¡  

(Irregularities of Parathyroid Secretion) 
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1- vYilzko.k (Hyposecretion of Hypoparathyroidism) % iSjkFkkWjeksu dh deh 'kjhj esa izk;% 

ugha gksrhA deh gksus ij ECF esa dSfYl;e dh ek=k de (gkbiksdSYlhfe;k—hypocalcemia) 

vkSj QkWLQsV dh ek=k vf/kd (gkbijQkWLQsVhfe;k—hyperphosphatemia) gks tkrh gSA blls 

isf'k;ksa vkSj rfU=dkvksa esa vuko';d mÙkstuk ds dkj.k isf'k;ksa esa ,saBu vkSj dEiu gksus yxrk gS] 

jksaxVs [kM+s gks tkrs gSa (gooseflesh) ilhuk vkus yxrk gS vkSj gkFk&iSj B.Ms gks tkrs gSaA 

dHkh&dHkh] 'kjhj ds fdlh Hkkx] izk;% gkFk&iSjksa] dh ,sfPNd isf'k;ksa esa yEcs le; rd ds fy, 

vR;f/kd ladqpu gks tkus ls ;g Hkkx vdM+dj ru tkrk ;k ,saB tkrk gSA bls fVVSuh (tetany) 

dk jksx dgrs gSaA  

2- vf/kdka'k jksxh] 'olu ls lEcfU/kr isf'k;ksa esa ,slk ladqpu gks tkus ds dkj.k] lk¡l ugh ys ikrs 

(“oklkojks/k--asphyxia) vkSj ej tkrs gSaA cpiu esa vYilzko.k ls 'kjhj dh o`f) #d tkrh gS 

rFkk nk¡rksa] gfM~M;ksa] ckyksa ,oa efLr"d dk iwjk fodkl ugha gks ikrkA nok ds #i esa foVkfeu ^Mh* 

[kkus ls jkgr feyrh gSA 

2- vfrlzko.k (Hypersecretion or Hrperparathyroidism) % ;g n'kk ,d ;k vf/kd 

iSjkFkkbjkWbM xzfUFk;ksa dh vfro`f) (Hypergrowth) ls gksrh gSA blesa vkslhu (osein) izksVhu ds 

eSfVªDl (matrix) ds xy tkus ls gfM~M;k¡ detksj o Hkaxqj (brittle) gks tkrh gSaA bls 

vksfLVvksiksjksfll (osteoporosis) dk jksx dgrs gSaA ECF esa dSfYl;e dh ek=k c<+ tkus 

(gkbijdSfYlfe;k—hypercalcemia) vkSj QkWLQsV~l dh ek=k cgqr de gks tkus vFkkZr~ 

gkbiksQkWLQsVhfe;k (gkbiksQkWLQsVhfe;k—hypophosphatemia) ls rfU=dk,¡ ,oa isf'k;k¡ {kh.k gks 

tkrh gSa] ew= dh ek=k c<+ tkus ls I;kl c<+ tkrh gS] Hkw[k ej tkrh gS] dCt gks tkrh gS] flj 

nnZ gksus yxrk gS rFkk ew= esa dSfYl;e dh ek=k ds c<+ tkus ls o`Ddksa esa iFkjh (kidney stones) 

iM+ tkus dh lEHkkouk gks tkrh gSA xzfUFk;ksa ds c<+s gq, Hkkxksa dks dkVdj gVk nsus ij gh bu 

fodkjksa ls eqfDr feyrh gSA 

 

10-4-3 ihfu;y xzfUFk (Pineal Gland) &-;g izefLr"d ds chp fLFkr lQsn rFkk piVh lh xzfUFk 

gSA bls ,ihQkbfll lsjsczkb Hkh dgrs gSaA bl xzfUFk ls feykVksusu (melatonin) uked gkeksZu dk lzko.k gksrk 

gSA 

;g xzfUFk izdk'k ij vk/kkfjr tSfod ?kM+h dk dk;Z djrh gSA tSls ;fn jkr dk le; gS rks izdk'k de gS ml 

le; feykVksusu T;knk fudyrk gSA blh dh otg ls jkr dks gesa phtsa fn[kkbZ nsrh gSa vkSj rst izdk'k esa 

feykVksusu dk lzko de gksrk gSA 
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uksV %& tgk¡ lw;Z dk izdk'k vf/kd gksrk gS rFkk tks O;fDr tUe ls va/ks gksrs gSa ,slh fLFkfr esa feykVksusu dk 

lzko.k u ds cjkcj gksrk gS ftl dkj.k mu O;fDr;ksa esa ;kSoukoLFkk tYnh vk tkrh gS rFkk bl voLFkk esa 

ihfu;y dkW; esa dSfY'k;e ds yo.k tek gksus yxrs gSa ftlls dqN le; ckn bl xzfUFk dk iru gksus yxrk gSA 

10-4-4 Fkkbel xzfUFk (Thymus Gland) &-;g xzfUFk ân; ds vkxs gksrh gSA bl xzfUFk dk 

mi;ksx thou ds izFke pj.k esa gksrk gSA tc cPps NksVs gksrs ;kfu ,d] nks lky ds ml le; bl xzfUFk dk 

vkdkj lcls cM+k gksrk gS vkSj o`)koLFkk rd igqaprs&igqaprs bldk vkdkj cgqr NksVk gks tkrk gSA ;g 

xzfUFk Fkkbeksflu uked gkeksZu dk lzko.k djrh gSA ;g gkeksZu vyx&vyx izdkj ds thok.kqvksa rFkk bl 

thok.kqvksa }kjk cuk;s x;s izfrtuksa dks u"V djrs gSaA 

10-4-5 ,Mªhuy ;k lqizjhuy xzfUFk (Adrenal or Suprarenal Gland) &-;g lkekU;r% 

Lru/kkfj;ksa esa gh ik;h tkrh gSA ;g nksuksa òDdksa ds Åij fLFkr gksrh gSA ck;ha xzfUFk v)ZpUnzkdkj gksrh gS rFkk 

nk;ha xzfUFk f=Hkqtkdkj gksrh gSA òDd ds nks Hkkx gksrs gSa dkWVsZDl vkSj esMqaykA dkWVsZDl òDd dk ckgjh Hkkx gksrk 

gS rFkk blls fudyus okyk gkeksZu mikip; rFkk [kfut yo.kksa dks fu;fU=r djus dk dke djrk gS rFkk 

esMqyk o`Dd dk vkUrfjd Hkkx gksrk gSA blls fudyus okyk gkeksZu ân; Lianu] jDrpki ls lEcfU/kr dk;Z 

djrk gS rFkk is'kh; dk;Z dks fu;fU=r djrk gSA 

,Mªhuy dkWjVsDl & blls yxHkx 20 ls vf/kd gkeksZu dk la'ys"k.k gksrk gSA blds }kjk lzkfor gkeksZu dks 

rhu oxksZ esa ckaVk x;k gS& feujSyks dkWfVZdksbV~l] XywdksdkWfVdksbV~l rFkk fyax gkeksZuA feujSyk dkWfVZdksbV~l 

gkeksZu [kfut yo.k vkSj ty dk larqyu djrs gSa blfy;s bldks yo.k izfr/kkjd (Salt retaining) gkeksZu Hkh 

dgk tkrk gSA XywdksdkWfVZdksbV~l gkeksZu dkcksZ gkbMªsM] olkvksa] izksVhu ds ikpu ls lEcfU/kr gksrk gS WBC dks 

fu;fU=r djrk gS rFkk RBC dks c<+krk gSA fyax gkeksZu nks rjg dk gksrk gS ,UMªkstsu rFkk ,LVªkstsuA ,UMªkstsu 

uj eas rFkk ,LVªkstsu gkeksZu eknk esa ik;k tkrk gSA ;g nksuks gkeksZu tuukaxksa dh òf) esa] isf'k;kas rFkk gfM~M;ksa ds 

ifjo)Zu] ;kSu vkpj.k rFkk ckyksa ds fodkl vkfn tSls fyax lEcU/kh t:jr dh phtsa gksrh gSaA mldk fodkl 

djus esa ;g gkeksZu lgk;d gksrs gSaA 

 

foifRr izfrfØ;k esa ,sMªhuy dkWVZsDl dh Hkwfedk 

(Role of Adrenal Cortex in Stress Reaction) 

                                

                           vf/ko`Dd vFkkZr~ ,sMªhuy xzfUFk;k¡ “kjhj dks ckgjh ,oa Hkhrjh ladVkoLFkkvksa dk 

lkeuk djus ds fy, rS;kj djds ,d ßjklk;fud lqj{kk ra= (chemical defence mechanism) iznku 

djrh gSaA vkdfLed ladVkoLFkkvksa esa vuqdEih raf=dk ra= rFkk ,sMªhuy eSM~;wyk ds gkWjeksUl 
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¼ukWj,fiusÝhu ,oa ,fiusÝhu½ }kjk izsfjr mxz foifRr izfrfØ;k ds rqjar ckn “kjhj dh ,slh iz?kkrkoLFkk ;k 

lnekoLFkk (state of shock) gks tkrh gS tSlh ;q) ds ckn fdlh ns”k dhA bl voLFkk esa ân~&Lianu nj] 

#f/kjnkc] #f/kj esa Xywdksl o yo.kksa dh ek=k vkfn lHkh dkQh ?kV tkrh gSaA mnkgj.kkFkZ] fdlh nq?kZVuk 

esa vf/kd #f/kjlzko (bleeding) ds dkj.k mRiUu lnekoLFkk esa #f/kjnkc rqjar vR;f/kd ?kV tkrk gSA 

,sls le; esa #f/kj&ifjlapj.k dks cuk, j[kus ds fy, nq?kZVukxzLr jksxh dks fyVkdj mlds iSjksa ds uhps 

rfd, yxk nsrs gSa] rkfd #f/kj cjkcj ân; esa okil igq¡prk jgs] ân~&Lianu tkjh jgs vkSj ân;h 

#f/kj&fuxZr (cardiac output) gksrk jgsA blh izdkj dh n”kkvksa esa ,sMªhuy dkWVZsDl ds gkWjeksUl] fo”ks’kr% 

,sYMksLVhjkWu rFkk dkWjfVlksy] dkQh vf/kd ek+=k esa lzkfor gksdj “kjhj dh lkekU; lqj{kk izfrfØ;kvksa ij 

jksd yxk nsrs gSa vkSj bl lnekoLFkk ls mckjus vFkkZr~ lkekU; voLFkk esa ykus ds fy, izR;sd Hkkx dks 

vlk/kkj.k iz;kl ds fy, izsfjr djrs gSaA ;fn foifRr izfrfØ;k bruh mxz gks fd “kjhj lnes dks lgu u 

dj ik, rks] blh iz;kl esa iwjh rjg v”kDr (exhausted) gks tkus ds dkj.k “okl #d&#ddj] 

/ofu;qDr ,oa vfu;fer gks tkrh gS vkSj var esa jksxh dh e`R;q gks tkrh gS (patient succumbs)A liZna”k 

esa liZ fo’kSyk u gks rks Hkh jksxh dh e`R;q dsoy Hk; ;k lnes ls gks tkrh gSA e```̀R;q dh vksj c<+rs gq, ,sls 

jksxh dh lk¡l #d&#ddj >Vds ds lkFk vkus yxrh gSA 

      Hkzw.k esa ,sMªhuy xzfUFk;k¡ dkQh c<+h gksrh gSa ijUrq ;s eq++[;r% fyax gkWjeksUl dk gh lzko.k djrh gSaA 

f“k”kq tUe rd ;s dkQh NksVh gks tkrh gSa vkSj budh lzko.k&fØ;k cgqr de gks tkrh gSA vr% uotkr 

cPpksa esa ;g jklk;fud lqj{kkra= (chemical defence system) de izHkkoh gksrk gS vkSj ladVkoLFkk esa 

budh “kh?kz èR;q gks tkrh gSA blhfy,] uotkr cPpksa dh cgqr lqj{kk dh tkrh gSA  

            

,Mªhuy esMqyk & blds fudyus okyk gkeksZu ,Mªhuyhu 'kjhj esa mRrstuk] Mj] ?kcjkgV] Øks/k] ekufld 

ruko vkfn bl gkeksZu dh otg ls gksrk gSA bl gkeksZu dks yM+ks ;k mM+ks] gkeksZu ;k ,ihusfÝu Hkh dgrs gSaA 

ukWj,Mªhuyhu ds izHkko ls Ropk] mRltZu] tuu] ikpu vkfn vaxksa esa jDr dk lapkj de gks tkrk gSA 

ftlds dkj.k jDr nkc c<+ tkrk gSA 

,Mªhuy ls ,Mªhuyhu gkeksZu dk lzko.k vko';drk ls vf/kd gksus ij 'kjhj dh dksf'kdkvksa esa izksVhu ?kV 

tk;sxk ftlls gekjs 'kjhj ds Ård {k; gksus yxrs gSa rFkk 'kdZjk dh ek=k c<+us yxrh gS ftlls e/kqesg 

uked jksx gks tkrk gSA 

,Mªhuy ls gkeksZu dk lzko.k de gks rks gekjs 'kjhj ls lksfM;e vkSj ty dh ek=k dk mRltZu T;knk gksus 

yxrk gSA ftlls 'kjhj es futZyhdj.k (dehydration) gksus yxrk gSA bl gkeksZu dh deh ls ,d jksx dkWUl gks 

tkrk gSA ftlesa iksVsf'k;e vkSj lksfM;e dh ek=k 'kjhj esa ?kV tkrh gS] ftlls ekalisf'k;ka vdM+ tkrh gSa 

vkSj vdM+u dh otg ls O;fDr dh e`R;q gks tkrh gSA 
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foifÙk izfrfØ;k (Alarm or Stress Reaction) 

 

                    gekjs lfØ; nSfud thou esa 'kjhj ds cká ,oa vUr%okrkoj.k esa fujUrj gksrs jgus 

okys HkkSfrd&jkl;fud ifjorZuksa ds vuqlkj vUrjkaxksa dh fØ;kvksa dk lefUor fu;eu (co-ordinated 

regulation) gkbiksFkSySel ds fu;U=.k esa] eq[;r% vuqdEih rfU=dk rU= }kjk Lor% gksrk jgrk gSA blh ls 

'kjhj ds vUr%okrkoj.k dh v[k.Mrk vFkkZr leLFkSfrdrk (homeostasis) rFkk 'kjhj dk fØ;kRed 

lUrqyu cuk jgrk gSA vR;f/kd Mj] Øks/k] ihM+k] vieku] cspSuh] O;xzrk ?kksj fpUrk rFkk ekufld ruko 

vkfn ;k vpkud nq?kZVukxzLr gks tkus] ty tkus] jksx gks tkus] lw{e thoksa dk vkØe.k gks tkus] fdlh 

fo"kSys inkFkZ ds 'kjhj esa igq¡p tkus] vR;f/kd B.M ;k yw yx tkus vkfn vkdfLed ladVkoLFkkvksa 

(stress conditions or emergencies) ds dkj.k leLFkSfrdrk rFkk fØ;kRed lUrqyu ds fcxM+ tkus ls 

'kjhj ds vfLrRo dks [krjk mRiUu gks tkrk gSA vr% ,slh voLFkkvksa dh laosnuk,¡ lh/ks ;k es#jTtq esa 

gksrh gqbZ efLr"d esa igq¡p tkrh gSaA fQj efLr"d ds gkbiksFkSySel ls fuxZr pkyd izsj.kk,¡ es#jTtq esa 

gksrh gqbZ vuqdEih rUrqvksa }kjk lkjs vkUrjkaxksa vkSj ,sMªhuy esM~;wyk esa igq¡prh gSaA vr% lkjs vkUrjkaxksa esa 

,d lkFk ukWj,fiusÝhu dh vkSj #f/kj esa ukWj,fiusÝhu ,oa ,fiusÝhu dh cgqr&lh ek=k eqDr gks tkrh 

gSAbu gkWjeksUl ds bl O;kid lzko (mass secretion) ls] dqN gh lsds.Mksa esa] 'kjhj ladVkoLFkk dk 

lkeuk djus gsrq ,d mxz (violent) foifÙk izfrfØ;k (alarm or stress reaction) ds lkFk rS;kj gks tkrk 

gS ftls O;kid vuqdwyu lay{k.k (Genaral Adaptation Syndrome=GAS) Hkh dgrs gSaA bl izfrfØ;k esa] 

O;fDr leLFkSfrdrk cuk, j[kus ds fy, ugha] oju~ vius vfLrRo ds fy, ;k rks l?ka"kZ djrk gS ;k 

cpkoA blhfy, bls l?ka"kZ ;k iyk;u izfrfØ;k (fight or flight reaction) Hkh dgrs gSA bl izfrfØ;k ds 

le; gekjs 'kjhj esa fuEufyf[kr ifjorZu gksrs gSa& 

 

(1) ukWj,fiusÝhu ds izHkko ls okfgdk ladh.kZu (vasoconstriction) ds dkj.k Ropk] ikpu ] mRltZu] 

tuu vkfn mu ifj/kh; ,ao mnjh; vax rU=kssa ds vaxksa esa #f/kj lapkj de gks tkrk gS tks gekjs funzk] 

vkjke vkSj fuf'pUrrk ds le; vf/kd lfØ; jgrs gSaA blls bu vaxksa dh fØ;k'khyrk de gks tkrh gS 

vkSj #f/kjnkc (Blood Pressure =BP) c<+ tkrk gSA 

(2)  #f/kj dh lIykbZ de gks tkus ls Ropk ihyh iM+ tkrh gS] ijUrq ,sjsDVj fiykbZ isf'k;ksa (arrector 

pilli muscles) esa ladqpu ls jksaxVs [kM+s gks tkrs gSa (gooseflesh)A 

(3) ykj ds vYilzko.k ls eq¡g lq[kus yxrk gSA 

(4) vjsf[kr isf'k;ksa ds f'kfFkyu ls vkgkjuky dh Øekdqapu vFkkZr~ rjaxxfr (peristalsis) /kheh gks tkrh 
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gSAlkjh ikpu xzfUFk;ksa dh lzko.k fØ;k ?kV tkrh gSA bl izdkj ikpu fØ;k ckf/kr gks tkrh gSA 

(5)ozDdksa esa ew= de cuus yxrk gS rFkk ew=k'k; dh isf'k;ksa dk f'kfFkyu gks tkrk gSA 

(6)xHkZorh fL=;ksa esa xHkkZ'k; dh isf'k;ksa dk ladqpu gks tkrk gS ftlls xHkZikr dh lEHkkouk c<+ tkrh 

gSA  

(7) ,fiusÝhu ds izzHkko ls okfgdk foLQkj.k (vasodilation) ds dkj.k efLRk"d] dadky isf'k;ksa] ân;] 

QsQM+ksa] ;d`r] olk fi.Mksa] laosnkaxksa vkfn mu lc vaxksa esa #f/kj lapkj c<+ tkrk gS ftuds mÙkstu ls gh 

mxz foifÙk izfrfØ;k lEHko gksrh gSA blls ukjW,fiusÝhu ds izHkko ls c<+k gqvk #f/kjnkc dqN de gks 

tkrk gSA 

(8)mirkjk (iris) dh vjh; izlkj isf'k;ksa (radial dilatory muscles) ds ladqpu ls iqrfy;k¡ QSy tkrh 

gSA 

(9) ,fiusÝhu ds izHkko ls 'okluky (trachea)] 'olfu;ksa (bronchi) rFkk 'olfudkvksa (bronchioles) dh 

isf'k;ksa dk f'kfFkyu gksrk gS ftlls ;s QSydj dqN pkSM+h gks tkrh gSA blls 'okl fØ;k lqxe vkSj rhoz 

gks tkrh gSA blhfy, ,fiusÝhu dk nes (asthma) ds mipkj esa iz;ksx gksrk gSA 

(10) ân~&Lianu dh nj ,ao lkeF;Z nksuksa gh c<+ tkrh gSaA blls #f/kjnkc] #f/kj lapj.k rFkk ukM+h 

Lianu c<+ tkrk gSaA 

(11) #f/kj IysVysV~l (blood platelets) dh vklatdrk ds (adhesiveness) c<+ tkus ls #f/kj ds teus 

dk le; cgqr ?kV tkrk gSA 

(12) Iyhgk (spleen) ladqfpr gksdj #f/kjk.kqvksa ds vkjf{kr Hk.Mkj dks #f/kj esa eqDr dj nsrh gSA vr% 

#f/kj esa #f/kjk.kqvksa dh la[;k c<+ tkrh gSA   

(13) vXuk'; dh ySaxjgSUl dh }hfidkvksa (islets of Langerhans) ls bUlqfyu (insulin) gkWjeksu dk 

lzko.k de rFkk XywdSxkWu (glucagon) gkWjeksu dk lzko.k vf/kd gksus yxrk gSA XywdSxkWu ds izHkko ls 

;dr̀ vkSj dadky isf'k;ksa esa Xykbdkstu dk Xywdksl esa fo[k.Mu (glycogenolysis) rhoz gks tkrk gSA 

blls dadky isf'k;k¡ lfØ; gks tkrh gSa vkSj ;dr̀ dksf'kdk,¡ Xywdksl dks #f/kj esa eqDr djus yxrh gSaA 

lkFk gh] olk fi.Mksa esa olk dk fo[k.Mu (lypolysis) Hkh rhoz gks tkrk gSA vr% #f/kj esa Xywdksl rFkk 

LorU= olh; vEyksa (Free Fatty Acids=FFA) dh ek=k lkekU; ls vf/kd gks tkrh gSA  

(14) #f/kj esa O2,Xywdksl] olh; vEyksa vkfn dh ek=kvksa ds c<us ls gh 'kjhj dh lkjh dksf'kdkvksa dh 

vk/kkj mikip;h nj (BMR)c<+ tkrh gS vkSj blh ls 'kjhj vR;f/kd mÙkstu'khyrk  ,ao fØ;k'khy gks 

tkrk gSA 

(15)ckã tuukax f'kfFky gks tkrs gSa] ijUrq L[kyu (discharge) rhoz gks tkrk gSA 
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ukWj,fiusfQzu rFkk ,fiusfQzu ds izHkko ls vkUrjkxksa dh fØ;kvksa dh nj rhozrk dqN gh lsd.Mksa esa 

cny tkrh gSA brus vYile; esa gks tkus okys ifjorZuksa dk vlR; lalwpd iksyhxzkQ uked ;U= (lie 

detector polygraph) ls irk yxkkdj O;fDr dh Hkkoukvksa dks tku fy;k tkrk gSA 

,sMªhuSyhu dh fujUrj deh ls O;fDr f[kUueu jgus yxrk gSA ,sls O;fDr dks dksdsu (cocaine)] 

,sEQhVSehu (amphitamine)] ,QsMªhu (ephedrine)] VkbjSehu (tyramine) vkfn 'kedjks/kh 

(antidepressants) vkS"kf/k;k¡ nh tkrh gSa tks vuqdEih rfU=dk rUrqvksa dks izsfjr djrh gSaA blh izdkj] 

,sMªhuSyhu dh vf/kdrk ls ruko c<+ tkus ij MkblYQhjke] fjljihu] XokuhFkhMhu (disulfiram, 

reserpine, guanethidine) vkfn iz'kkUrd (tranquilizer) nokb;k¡ nsrs gSa tks vuqdEih rU= ds rUrqvksa dh 

fØ;k'khyrk dks de djrh gSaA 

 

10-4-6 ih;w"k ;k fiV~;wVjh xzfUFkk (Pituitory Gland) &-;g gekjs 'kjhj dh lcls NksVh vUr%lzkoh 
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xzfUFk gksrh gSA ;g xzfUFk 'kjhj dh lHkh xzfUFk;ksa dks fu;fU=r djrh gSA blh otg ls bl xzfUFk dks ekLVj xazfUFk 

Hkh dgrs gSaA ;g vkdkj esa 1&1-5 lsaVhehVj O;kl esa gksrh gSA rFkk bldk Hkkj 1 xzke ls de gksrk gSA 

xHkkZoLFkk ds nkSjku blds Hkkj esa òf) gks tkrh gSA vkSj ;g yxHkx 0-7 ls 1 xzke rd gks tkrk gSA bldk tks 

otu c<+rk gS xHkkZoLFkk ds nkSjku blh izfØ;k dks gkbiksQkblsl lsjsczkbV dgrs gSaA ;g xzfUFk vxz efLr"d ds 

Mkb,ulsQsykWu dk ikl fLQukW;M gM~Mh esa ik;h tkrh gSA blls fudyus okys dqN gkeksZu gSa tSls& 

1- lkseSVksVªksfiu gkeksZu ;k òf) gkeksZu & ;g gkeksZu gekjh gfM~M;ksa esa òf) djrk gS vkSj 'kjhj dh yEckbZ dks 

fu;fU=r djrk gSA bl gkeksZu dh vf/kdrk gks tk;s rks Hkhedk;rk ;k ,Øksfexyh jksx gks tkrk gSA bl gkeksZu 

dh deh ls ckSukiu uked jksx gks tkrk gSA 

2- Fkk;jksVªkfiu ;k Fkk;jkbM izsjd gkeksZu& ;g gkeksZu Fkk;jkbM ds lzko.k dk fu;eu djrk gSA 

3- nqX/k gkeksZu & ;g eseksVªkfid gkeksZu (Mammotrotic Hormone- MTH) dk lzko.k djrh gSA tks eknkvksa esa 

nqX/k dk fuekZ.k djrk gSA 

4- iqfVd izsjd gkeksZu & ;g uj ds o`"k.kksa esa ik;k tkrk gS vkSj 'kqØk.kqvksa dks mRrsftr djus dks izsfjr djrk gSA 

5- yqfVukbftax gkeksZu & uj eas ;g gkeksZu VsLVksLVsjkWu ds uke ls tkuk tkrk gS rFkk eknk esa LVªkstsu ds uke 

tkuk tkrk gSA 

6- feySukslkbV gkeksZu & d'ks:fd;kas esa ;g gkeksZu ik;k tkrk gSA blls feySfuu uked gkeksZu dk lzko.k gksrk 

gSA ;g gkeksZu jax ds d.kksa dks QSyk dj Ropk ds jax dks xgjk djrk gSA Ropk esa fry Hkh feySfuu dh otg ls 

gksrs gSaA 

7- vkWDlhVksflu & eknkvksa ds xHkkZ'k; esa tks fldqM+u gksrh gS mls lgh djus ds fy;s ;g gkeksZu gksrk gSA ftlls 

izlo ds le; ihM+k u gksA ;g cPpksa ds tUe esa lgk;rk djrk gS rFkk nqX/k fuekZ.k esa Hkh lgk;rk djrk gSA 

 

10-4-7 vXU;k'kf;d f}fidk,¡ (Pancreas Gland) &-;g vkek'k; ds ihNs fLFkr gksrh gS vkdkj esa 

;g 15 ls 16 lsaVhehVj yEch rFkk gYdh xqykch jax dh fefJr xzfUFk gksrh gSA vXU;k'k; esa 10 ls 20 yk[k 

fof'k"V izdkj dh dksf'kdkvksa dk lewg gksrk gS ftUgsa ySaxjgsUl dh f}fidk,a dgrs gSaA ;g f}fidk;sa pkj Hkkxksa esa 

caVh gksrh gS& 

1- vYQk] 2- chVk] 3- MsYVk vkSj 4- ,Q ;k ih dksf'kdkA 

vXU;k'k; ls fudyus okys gkeksZu gS tSls& 

1- bUlqfyu & vXU;k'k; dh chVk dksf'kdkvksa ds }kjk bUlqfyu dk lzko.k gksrk gSA tc Hkkstu esa dkscksZgkbMªsV 

dh ek=k c<+ tkrh gS rc bl gkeksZu dh ek=k Hkh c<+ tkrh gSA ;g dkcksZgkbM~ªsV dk fu;U=.k djrk gSA bUlqfyu 

dkcksZgkbMªsV dks Xykbdkstu esa ifjofrZr djrk gS vxj bUlqfyu dh ek=k gekjs 'kjhj esa de gks tk;s rks jDr esa 
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'kdZjk dh ek=k c<+ tk;sxh vkSj e/kqesg ;k gkbijXykblhfe;k gks tk;sxk tc Xywdkst dh ek=k jDr es cagqr 

vf/kd gks tk;s rks ;g Xywdkst ew= ds jkLrs ls ckgj fudyus yxrk gSA 

;fn bUlqfyu dh ek=k 'kjhj esa c<+ tk;s rks gkbiksXykblhfe;k dgykrk gSA 'kjhj dh vU; dksf'kdk;sa jDr 

ls vf/kd Xywdkst ysus yxrs gSa ftlls jDr esa Xywdkst dh ek=k de gks tkrh gSA pwafd Xywdkst 'kjhj esa ÅtkZ 

d dkjd gksrk gSaA vr% 'kjhj esa ÅtkZ ugha jg tk;sxh vkSj O;fDr detksj gks tk;sxkA 

2- XywdkxkWu& ;g vYQk dksf'kdkvksa ls fudyrh gSA ;g ;dr̀ easa mifLFkr Xykbdkstu dks iqu% Xywdkst esa 

cny nsrh gS rFkk Xywdksfu;ksftusfll uked gkeksZu dks izsfjr djrh gS rkfd jDr esa Xywdkst dh lkekU; ek=k 

cuh jgsA 

3- lqeSVksLVsVhu & ;g vXU;k'k; ds ikWyhisIVkbM ;k xkek dksf'kdkvksa }kjk fudyrs gSaA ;g gkeksZu Hkkstu ds 

ikpu dh ] ips gq;s iks"kd inkFkksZ ds vo'kks"k.k dh rFkk Lokaxhdj.k dh xfr dks de djrk gS rkfd iks"kd inkFkksZ 

dks 'kkjhj vf/kd ls vf/kd vo'ksf"kr dj ldsA 

 

10-4-8 tuu xzfUFk (Reproductive Gland)- 

                                          izR;sd ubZ larku dk izkjEHk ml ;qXed dksf”kdk ;k 

;qXeut vFkkZr~ tkbxksV (zygote) ls gksrk gS tks eknk dh v.Mokfgfu;ksa (oviducts) esa eknk ds v.Mk.kq 

(ovum) rFkk uj ds “kqØk.kq( (sperm) ds la;qXeu (union or syngomy) vFkkZr~ v.Mk.kq ds fu’kspu 

(fertilization) ds QyLo:i Ckurk gSA tkbXkksV ls fosdflr ekuo f“k”kq uj gksXkk ;k eknk] ;g tkbxksV 

esa mifLFkr fyaXk Xkq.klw+++=ksa (sex chromosomes) ij fuZHkj djrk gSA XY fyaXk Xkq.klw+++=ksa okysa tkbxksV ls 

ujrFkk XX fyaXk Xkq.klw+++=ksa okysa tkbxksV ls eknk f“k”kq dk fodkl gksrk gS Li’V gS fd Y Xkq.klw+++= ds izHkko 

ls Hkzw.k esa uj tun vFkkZr~ ò’k.k (testes) Ckurs gS vkSj bldh vuqifLFkfr esa Hkzw.k esa eknk tun vFkkZr~ 

v.Mk”k; (ovaries) Ckurs gSaA fQj uj Hkzw.k esa vU; lHkh tuukaXkksa dk fodkl o`’k.kksa ls lzkfor uj fyaXk 

gkWjeksUl ds izHkko ls gksrk gSvkSj eknk Hkzw.k esa bu gkWjeksUl dh vuqifLFkfr ds dkj.kA Hkzw.k esa uj o eknk 

dk ;g xHkZ/kkj.k ds 7&8 lIrkg ckn izkjEHk gksrk gS] D;ksafd f“k”kq tUe rd lHkh tuukax cu tkrs gSa] 

o`’k.kksa ls Hkh fyax gkWjeksUl dk lzko.k cUn gks tkrk gSA fQj ckY;koLFkk (childhood) esa tuukaxksa dh o`f) 

rks gksrh jgrh gS] ijUrq ;s fØ;k”khy ugha gksrsA blhfy,] ckY;koLFkk esa tuukaxksa ds vfrfjDr vU; 

“kkjhfjd y{.kksa rFkk O;ogkj vkfn esa yM+dksa vkSj yM+fd;ksa esa fo”ks’k vUrj ugha gksrkA yxHkx 11&13 o’kZ 

dh vk;q esa] ckY;koLFkk lekIr gks tkrh gS vkSj ;kSoukjEHk (Puberty) ls fd”kksjkoLFkk 

(adolescence;i.e.,teenage years) izkjEHk gks tkrh gS D;ksafd gkbiksFkSysel ds fu;a=.k esa ih;w’k xzfUFk ls 

XkksuSMksVªksfiu gkWjeksUl (gonadotropin hormones-LH rFkk FSH) dk Lkzko.k gksus yxrk gS vkSj buds 

izHkko ls tuu lfØ; gksdj fyaXk gkWjeksUl (sex chromosomes) dk lzko.k djus yxrs gSaA lkFk gh 
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vf/ko`Dd vFkkZr~ ,sMªhuy xzfUFk;ksa ls Hkh fyax gkWjeksUl dk lzko.k c<+ tkrk gSA fd”kksjkoLFkk 13&19 o’kZ 

rd dh vk;q esa tuukaxksa rFkk vfrfjDr (accessory) ySafxd y{k.kksa lfgr iw.kZ “kjhj ds fodkl] tuu 

fØ;kvksa lfgr leLr fØ;kvksa rFkkLoHkko ,oa O;ogkj vkfn ij fyax gkWjeksUl dk egRoiw.kZ izHkko iM+rk gS 

vkSj iztuu dh {kerk vFkkZr~ ySafxd ifjiDork (sexual maturity) fodflr gks tkrh gS vFkkZr~ O;fDr 

o;Ld (adult) cu tkrk gSA  

 

(A) o`"k.k & ò"k.k ds vUr%lzkoh Hkkx esa dksf'kdkvksa dk ,d lewg 'kqØk.kq mRiUu djus okyh ufydkvksa ds 

pkjksa vksj la;ksth Ård esa fLFkr gksrk gSA bu dksf'kdkvksa esa mifLFkr ysfMax dksf'kdk;sa VsLVksLVsjkWu ,.Mªkstu 

uked gkeksZu dk lzko.k djrh gSA 

                          o`’k.kksa esa] “kqØtuu ufydkvksa (Seminiferous tubules) ds ckgj] la;ksth 

Ård esa] fyfiM;qDr vUrjky ;k ysfMx dh dksf”kdkvksa (Interstitial cells or cells of Leydig) ds 

NksVs&NksVs lewg gksrs gSaA ;s dksf”kdk,¡ dksysLVªkWy ls O;qRiUu uj gkWjeksUl vFkkZr~ ,sUMªkstsUl (androgens) 

dk lzko.k djrh gSaA izeq[k ,sUMªkstsUk VsLVksLVhjkWu (testosterone) gksrk gSA bls ikS#’k&fodkl gkWjeksUk 

(masculinization hormone) dgrs gSaA fd”kksjkoLFkk (adolescence) esa vFkkZr~ ;kSoukjEHk (puberty) ls 

ysdj o;Ldrk ;k izkS<+rk (adulthood) dh vk;q rd ;g dkQh ek=k esa lzkfor gksdj gM~fM;ksa vkSj isf”k;ksa 

rFkk lHkh vfrfjDr ySafxd vaXkks] tSls&vf/ko`’k.k vFkkZr~ ,fifMMkbfel (epididymis)] “kq~~Økokfgfu;ks (vasa 

deferentia) “kqØk”k;ksa (seminal vesicles)] o`’k.k dks’kksa (scrotal sacs)] f”k”u (penis)] lgk;d tuu 

XkzfUFk;ksa vkfn ds fodkl dks izsfjr djrk gSA lkFk gh blds izHkko ls uj ySsafXkd y{k.kksa] tSls& nk<+h&e¡wN 

rFkk CkXkyksa] o{̀k ,oa t?ku (pubic) {ks= esa Ckkykas dk mxuk] ekFks ds ik”oksaZ esa jkse & js[kkvksa dk ihNs 

gVuk] Hkkjh vkokt] vf/kd etCkwr gM~fM;ksa ,oa isf”k;ksa] “kjhj dh vkd̀fr esa lqn<̀+rk] da/kksa dk QSyuk] 

LoHkko esa mRlkg ,oa m|e”khyrk (aggresiveness), eSFkqusPNk vkfn dk fodkl gksrk gSA “kqØk.kqtuu 

(spermatogenesis) izfØ;k ds iwjk gksus esa Hkh bldk egRoiw.kZ izHkko jgrk gSA bu dk;ksaZ esa nks vU; 

,sUMªkstsUl&,sUMªksLVhusMkbvkWu (androstenedione) rFkk MhgkbMªks,ih,sUMªksLVhjkWu 

(dehydroepiandrosterone) 

VsLVksLVhjkWu dh lgk;rk djrs gSaA lw{e ek=k esa bu rhuksa ,sUMªkstUl dk lzko.k yM+fd;ksa ,oa 

yM+dksa] nksuksa esa ,sMªhuy dkWVZsDl ls Hkh gksrk gSA 

xHkZdky esa] vijk ;k vk¡oy (placenta) ls lzkfor dksfjvksfud xksuSMksVªksfid gkWjeksu (chorionic 

gonadotropic hormone)  ds izHkko ls] 8&9 lIrkg ds gh uj Hkzw.k ds o`’k.kksa ls VsLVksLVhjkWu gkWjeksu lzkfor 

gksus yxrk gS vkSj f”k”kq esa f”k”u] v.Mdks’kksa ,oa vU; tuukaxksa ds fuekZ.k dks izsfjr djrk gSA tUe ds Ckkn 

ls ysdj ckY;koLFkk (childhood) dh lekfIr rd o`’k.k fuf’dz; jgrs gSaA fQj ;kSoukjEHk (puberty)  
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vFkkZr~ 11 ls 13 o’kZ dh vk;q ls] ih;w’k xzfUFk ds FSH ,oa LH gk+++WjeksUl o`’k.kksa dks fQj ls lfdz; Ckukus 

yXkrs gSaA vr% o`’k.kks ls “kqØk.kqtuu (Spermatogenisis)  ds lkFk&lkFk uj gkWjeksUl Hkh cuus yxrs gSaA 

yxHkx 40 o’kZ dh vk;q rd uj gkWjeksUl dk lzko.k dkQh gksrk jgrk gSA blds ckn bldh nj /khjs&/khjs 

?kVrh pyh tkrh gS] ijUrq lUrkuksRifRr dh {kerk dbZ o’kksaZ rd cuh jgrh gSA  

  o`’k.kksa dks dkVdj gVk nsus dks cf/k;kdj.k (Castration or orchidectomy) dgrs gSaA ;kSoukjEHk ls 

iwoZ cf/k;kdj.k dj nsus ls] ;k VsLVksLVhjkWu ds vYilzko.k vFkkZr~ gkbiksxksusfMTe (hypogonadism)  ls 

vfrfjDr ySafxd y{.kksa dk fodkl ugha gksrk vkSj O;Dfr uiqald ;k fgtM+k (neuter or eunuch) gks tkrk 

gSA fgtM+s dn esa dqN yEcs ijUrq izk;% nqcys vkSj det+ksj gksrs gSaA buds tuukax cPpksa tSls gksrs gSaA 

nk<+h&ew¡N dk fodkl Hkh izk;% ugha gks ikrkA mRlkg ,oa m|e”khyrk (aggressiveness) Hkh de gksrh gSA 

;kSoukjEHk ds ckn cf/k;kdj.k ls tuukax det+ksj gks tkrs gSa rFkk eSFkqusPNk vkSj tuu dh {kerk /khjs&/khjs 

lekIr gks tkrh gSA i”kqikyu esa cf/k;kdj.k dk mi;ksx fd;k tkrk gSA cf/k;ki”kq] ?kksM+s ,oa eqxZs dks 

Øe”k% LVh;j (steer)] xsfYaMx (gelding)  ,oa dSiksu (capon)  dgrs gSaA cf/k;kdj.k ls buds LoHkko esa 

ljyrk vk tkrh gSA 

 

(B) v.Mk”; (ovaries) ,ao eknk gkWjeksu (Female Hormones)  

yM+fd;ksa esa Hkzw.kh; v.Mk”k;ksa ls lzkfor ugha gksrsA ckY;koLFkk eas Hkh v.Mk”k; (ovaries)fcYdqy 

fuf’dz; jgrs gSaA yxHkXk 8 o’kZ dh vk;q ls fiV~;qVjh XkzfUFk XkksuSMksVªksfiu gkWjeksUl LH ,oa FSH dk Lkzko.k 

djus yXkrh gS A bu gkWjEkksUl ds izHkko ls 11 ls 13 o’kZ dh vk;q rd v.Mk”k; lfdz; gks tkrs gS vkSj 

ekfld /keZ izkjaHk gks tkrk gS vFkkZr~ yaSfxd ifjiDou gks tkrk gS A blh dks ;kSoukjaHk (puberty)  dgrs 

gS v.Mk”k;ks dh XkzkfQ;u iqfVdk,a (graafian follicles) a nks fofHkUu izdkj ds LVhjkW;M eknk gkWjeksUl dk 

lzko.k djrh gSa & iqfVdh; gkWjeksUl vFkkZr~ bZLVªkstsUl (follicular hormones or estrogens)  rFkk 

Y;qfV;y ;k izkstsLVjh; gkWjeksUl (luteal or progestational hormones)A 

bZLVªkstsUl xzkfQ;u iqfVdkvksa dh Fkhdk bUVjuk (theca interna)  dh dksf”kdkvksa n~okjk;kSoukjEHk 

ls ysdj jtksfuo`fRr (menopause)  dh vk;q yxHkx 45 ls 52 o’kZ rd lzkfor gksrs gSaA izeq[k bZLVªkstsUk 

bZLVªSfMvkWy (estradiol) gksrk gSA bls ukjh fodkl (feminizing) gkWjeksu dgrs gSa D;ksafd ;g eknk ds 

lHkh lgk;d tuukaxksa o ySafxd y{.kksa ds fodkl dks izsfjr djrk gSA blh ds izHkko ls ;kSoukjEHk ij 

yM+fd;ksa esa Lruksa] nqX/k xzfUFk;ksa v.Mokfguh;ksa] xHkkZ”k;ksa] ;ksfu] ySfc;k (labia)] Hkxf”k”u (clitoris) vkfn 

dk leqfpr fodkl gks tkrk gSA olk lap; ds dkj.k Jksf.k Hkkx pkSM+k vkSj furEc Hkkjh] vkokt eghu] 

jtks/keZ vFkkZr~ ekfld pØ (menstruous or monthly cycle) dk izkjEHk] LoHkko esa “kkyhurk rFkk eSFkqusPNk 

tkxr̀ gksrh gSA bZLVªkstsUl dk Jko.k ih;w’k xzfUFk ds LH ,oa FSH gkWjeksUl ds fu;a=.k esa gksrk gSA buds 
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vf/kd lzko.k ls jtks/keZ dh vfu;ferrk gks tkrh gS vkSj dHkh&dHkh dSUlj (cancer) rd dk [krjk gks 

tkrk gSA ;kSoukjEHk ls igys bZLVªkstsUk ds vYilzko.k (hyposecretion) vFkkZr~ gkbiksxksusfMTe 

(hypogonadism) ls Hkh jtks/keZ vfu;fer vkSj vfrfjDr ySafxd y{.kksa dk fodkl de gksus ls fgt.kkiu 

gks tkrk gSA Lru cgqr NksVs] Jksf.k Hkkx iryk rFkk furEc piVs jg tkrs gSaA ;kSoukoLFkk esa vYilzko.k 

ls tuu dh {kerk de gks tkrh gSA 

jtksfuo`fRr rd v.Mk”k; fuf’Ø; gks tkrs gSa vkSj ekfld pØ cUn gks tkrk gS] D;ksafd v.Mk”k;ksa 

ij FSH ,oa LH dk izHkko yxHkx lekIr gks tkrk gSA vr% eknk fyax gkWjeksUl dk lzko.k cUn gks tkus 

ds dkj.k FSH ,oa LH dk lzko.k rks c<+ tkrk gS] ijUrq xHkZ/kkj.k dh {kerk lekIr gks tkrh gSA 

izkstsLVjh; gkWjeksUl dk lzko.k dkWiZl Y;wfV;e (corpus luteum) uke dh ml ihyh xzfUFk ls gksrk 

gS ftlesa fd] v.MksRlxZ (ovulation) ds ckn] izR;sd xzkfQ;u iqfVdk dh Fkhdk bUVjuk cny tkrh gSA 

v.MksRlxZ vkSj dkWiZl Y;wfV;e dk fuekZ.k LH ds izHkko ls] ekfld pØ ds izkjEHk ls yxHkx 14 fnu ckn 

gksrk gSA izkstsLVjh; gkWjeksUl esa izkstsLVªkWu (Progestrone) izeq[k gksrk gSA ;g xHkZ/kkj.k (pregnancy) ds 

fy, vko”;d y{k.kksa ds fodkl dks izsfjr djrk gSA blds izHkko ls xHkkZ”k; dh nhokj dk Hkhrjh Lrj 

vFkkZr~ ,.MksehfVª;e (endometrium) eksVk gks tkrk gSA blesa #f/kj ifjlapj.k c<+ tkrk gSA bldh 

dksf”kdkvksa esa olkvksa ,oa Xykbdkstu dk lap; gks tkrk gSA nqX/k xzfUFk;k¡ cM+h o lfØ; gks tkrh gSaA 

Lru cM+s gks tkrs gSaaA v.Mk”k;ksa esa ubZ iqfVdkvksa dk cuuk cUn gks tkrk gSA ;fn xHkkZnku gks tkrk gS rks 

dkWiZl Y;wfV;e cuk jgrk gS vkSj ekfld pØ cUn gks tkrk gSA vU;Fkk bl ekfld pØ ds 26&27 fnu 

ckn xHkkZ”k; dh nhokj ds ,.MksehfVª;e dk [k.Mu ,oa #f/kjlzko gks tkrk gSA fQj fiV~;qVjh FSH ds ,oa 

(LH) dk lzko.k c<+ tkus ls v.Mk”k;ksa esa ubZ iqfVdkvksa dk fodkl gksus yxrk gSA blh ls vxys ekfld 

pØ dk izkjEHk gks tkrk gSA 

 

 fjySfDlu (Relaxin) % xHkkZoLFkk esa dkWiZl Y;wfV;e rFkk vkWoy ls (Placenta) ls bl gkWeksZu dk lzko.k 

gksrk gS ;g ,d ikWfyisIVkbM (polypeptide) gksrk gSA ;g xHkkZoLFkk esa f”kq”kq ds cM+s gksus ds lkFk&lkFk 

Jksf.kes[kyk (Pelvic girdle) ds I;wfcd flEQkbfll (Public symphysis) uked tksM+ dks ypdnkj cuk 

dj QSykrk tkrk gS vkSj vUr esa xHkkZ”k; ds fNnz dks QsSyk dj f”k”kq tUe (Parturition) dks lqxe cukrk 

gSA 

 

vUr%lzkoh xzfUFk;ksa ij ;ksx dk izHkko 

gekjs 'kjhj dh fØ;kfof/k ij fu;a=.k dk dk;Z vUr%lzkoh xzafFk;ka gh djrh gSaA budk lzko gh gekjs 

'kjhj esa HkkoukRed o dk;kZRed gypy ykrk gSA blls igys vHkh vkius iztuu ra= ij ;ksx ds izHkko 
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dk v/;;u fd;kA iztuu ra= Hkh iq:"k iztuu xzafFk o`"k.k rFkk L=h iztuu xzafFk fMEc ls gksus okys lzko 

}kjk fu;af=r jgrk gSA ;ksx }kjk vUr%lzkoh xzfUFk;ksa dh fØ;k'khyrk dks c<+k;k tk ldrk gSA 

1- vaUr%lzkoh xzfUFk;ksa ij vkluksa dk izHkko& 'kh"kkZlu] lokZaxklu rFkk vkxs dh vksj >qdus okys vklu 

tSls ikngLrklu efLr"d esa jDr ds izokg dks c<+krk gS vkSj fiV~;wVjh vkSj ihfu;y xzafFk ds dkedkt es lq/kkj 

ds lkFk efLr"d vkSj gkbiksFkSysel ds dkedkt esa lq/kkj djrk gSA gyklu] lokZaxklu] iw.kZ gyklu] Fkk;jkbM 

vkSj iSjkFkk;jkbM xzafFk ds dkedkt esa lq/kkkj djrs gSaA eRL;sUnzklu] xkSeq[kklu] ckyklu vkSj ;ksxeqnzk vklu 

vXU;k'k; ds dk;Z dks fu;fU=r djrs gaSA lsrqcU/kklu] Hkaqtxklu ò"k.k vkSj fMEc xzafFk ds dk;Z esa lq/kkj djrs 

gSaA ;ksx òf) vkSj p;kip; tSls vUr%lzkoh ra= ds dk;ksZa dks egRoiw.kZ :i ls izHkkfor djrs gSaaA ;g ruko dh 

izfrfØ;k ij ykHkdkjh izHkko Mky ldrk gSA ;ksx tSlh foJke rduhd dksfVZlksy vksj ,fMªusfyu tSls dqN 

ruko gkeksZu ds lzko dks de djrk gS vkSj esykVksfuu ds lzko dks c<+krk gS] tks ihfu;y xzafFk }kjk lzkfor 

gkeksZu gSA 

5 tqykbZ 2004 dks izdkf'kr ̂ ^tuZy vkWQ dkWEIyhesaVjh ,oa vYVjusfVo esfMflu** ds vad esa izdkf'kr 

'kks/k esa ik;k x;k fd v/;;u esa Hkkx ysus okyksa us fu;fer :i ls rhu eghus dh lajfpr ;ksx lk/kuk esa Hkkx 

fy;k] ftlesa /;ku] vklu vkSj izk.kk;ke 'kkfey gSa] tks IykTek esykVksfuu ds Lrj esa o`f) dk vuqHko djrs gSaA 

,d vkSj v/;;u] fnlEcj 1] 2005 eas izdkf'kr ̂ ^esfMdy lkabl ekWfuVj** dk eqn~nk] rhu eghus ds xgu ;ksx 

dk;ZØe esa Hkkx ysus okyh HkkoukRed :i ls O;fDr efgykvksa us ykj ds dkWfVZlksy ds Lrj esa deh] dfFkr ruko 

esa lq/kkj dk vuqHko fd;kA 

2- vaUr%lzkoh xzfUFk;ksa ij izk.kk;ke dk izHkko& iz.kk;ke Lok;Rr raf=dk ra= dks fu;af=r djrk gS vkSj ;g 

iz.kkyh ,MªsukykbZu] Fkk;jkWfDlu vkSj 'kjhj ds vU; gkeksZu ds lzko dks fu;af=r djrh gSA izk.kk;ke vUr%lzkoh 

raa= ij cgqr vPNk izHkko Mkyrk gSA izk.kk;ke esa tc lkal dks fu;af=r djrs gSa rks ;g fnekx vkSj 'kjhj nksuksa 

dks fu;af=r djrk gSA izk.kk;ke ds nkSjku QsQM+ksa dks vf/kd vkWDlhtu feyrh gS tks 'kjhj dh izR;sd dksf'kdk 

rd igqapk;k tkrk gSA jDr dh vkiwfrZ vkSj vkWDlhtu dh vkiwfrZ Hkh efLr"d vkSj gkbiksFkSysel ds dkedkt esa 

lq/kkj gksrk gSA izk.kk;ke gkbiksFkSysel fiV~;wVjh vkSj vU; xzfUFk;kas ds chp ds lca  /a k dks cgs  rj cukrk gS vkSj bl 

izdkj lia  .w kZ vUr%lzkoh r=a lra  qfyr gksrk gAS  ;ksxfunzk] vuqykse&foykse] Hkzkejh] HkfL=dk izk.kk;ke dk bu xzafFk;ksa 

ij ldkjkRed izHkko iM+rk gSA tkya/kj ca/k] mTtk;h izk.kk;ke Fkk;jkbM&iSjkFkk;jkbM ds fy, ykHkdkjh gSA 

3- vaUr%lzkoh xzfUFk;ksa ij /;ku dk izHkko& tc ge lgh <ax ls /kkj.kk dk vH;kl djrs gSa] rks efLr"d dh 

iSjkflEisFksfVd raf=dk ra= dks lfØ; djsxk iSjkflEisFksfVd uoZl U;wjksVªkalehVj ,flVkbydksykbu dks fjyht 

djrk gS tks vUr%lzkoh xzafFk;ksa dh fØ;kvksa dks c<+krk gSA mnkgj.k ds fy, vXU;k'k; ls balqfyu lzko.k 

larqyu esa vkrk gS tks jDr esa Xywdkst dh ek=k dks fu;af=r djus esa enn djrk gS rkfd dksf'kdkvksa dks 
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Xywdkst dks vo'kksf"kr djus vkSj Hkfo"; esa mi;ksx ds fy, Årdksa esa fdlh Hkh vfrfjDr Xywdkst dks laxzfgr 

djus esa enn fey ldsA gkbiksFkssysel efLr"d 'kks/k dks Hkh lfØ; djrk gS] tks ,flVkbydksykbu] fljksVksfuu 

¼tSls ihfu;y xzfUFk½] esykVksfuu vkSj fo'ks"k :i ls Mksikekbu dks eqDr djrk gSA 

 

vH;kl iz'u 

oLrqfu"B iz'uksa ds mÙkj nhft, & 

1- fuEufyf[kr esa ls dkSu&lk vax ,d xzfUFk ugha gS \ 

¼d½ vf/kòDd ¼[k½ fiÙkk'k; ¼x½ ih;w"k ¼?k½ ;d̀r 

2- ekuo 'kjhj esa lcls cM+h vUr%lzkoh xzfUFk fuEu esa ls dkSu&lh gS \ 

¼d½ FkkbjkW;M ¼[k½ iSjkFkkbjkW;M ¼x½ ,Mªhuy ¼?k½ fiV~;wVjh 

3- ekuo 'kjhj dh lcls cM+h xzfUFk dkSu&lh gS \ 

¼d½ ;dr̀ ¼[k½ FkkbjkW;M ¼x½ ih;w"k ¼?k½ ykj xzfUFk 

4- dkSu lk gkWeksZu jDr esa 'kdZjk dh ek=k fu;af=r djrk gS \ 

¼d½ Xywdkstu ¼[k½ FkkbjkWfDlu ¼x½ vkWDlhVksflu ¼?k½ balqfyu 

5- ekuo 'kjhj esa ekLVj xzfUFk dgykrh gS & 

¼d½ FkkbjkW;M  ¼[k½ iSjkFkkbjkW;M ¼x½ fiV~;wVjh ¼?k½ FkkW;el 

10.5  lkjka'k 

dqN fo'ks"k izdkj ds jlk;u gkWeksZu dh rjg dk;Z dj ekuo 'kjhj esa jklk;fud leUo;] ,dhdj.k vkSj 

fu;eu iznku djrs gSaA ;s gkWeksZu dqN fo'ks"k dksf'kdkvksa var%lzkoh xzfUFk;ksa rFkk gekjs vaxksa dh o`f) 

mikip; ,oa fodkl dks fu;fer djrs gSaA 

var%lzkoh ra= dk fuekZ.k gkbiksFkSysel] ih;w"k] ihfu;y] Fkk;jkWbM] vf/kòDd] vXuk'k;] iSjkFkk;jkWbM] 

Fkkbel vkSj tuu ¼ò"k.k ,oa vaMk'k;½ }kjk gksrk gSA buds lkFk gh dqN vU; vax tSls tBj vka=h; iFk] òDd 

gkbiksFkSysel] ân; vkfn Hkh gkWeksZu dk mRiknu djrs gSaA gkbiksFkSysel }kjk 7 eqDrdkjh gkWeksZu vkSj 3 fujks/kh 

gkWeksZu dk mRiknu gksrk gS tks ih;w"k xzfUFk ij dk;Z dj mlls mRlftZr gksus okys gkWeksZu ds la'ys"k.k vkSj lzo.k 

dk fu;a=.k djrs gSaA ih;w"k xzfUFk rhu eq[; Hkkxksa esa foHkDr gksrh gS& iklZ fMLVsfyl] iklZ baVjehfM;k] iklZ 

uokSlkA iklZ fMLVsfyl }kjk 6 VªkWfQd gkWeksZu dk lzo.k gksrk gSA iklZ baVjehfM;k dsoy ,d gkWeksZu dk lzko 

djrk gS] tcfd iklZ uoksZlk nk gkWeksZu dk lzko djrk gSA ih;w"k xzfUFk ls lzkfor gkWeksZu dkf;d Årdksa dh òf)] 

ifjo/kZu ,oa ifj/kh; var%lzkoh xzfUFk;ksa dh fØ;kvksa dk fu;a=.k djrs gSaA fifu;y xzfUFk esykVksfuu dk lzko 
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djrh gS tks fd gekjs 'kjhj dh 24 ?kaVs dh y; dks fu;af=r djrk gS] ¼tSls fd lksus o tkxus dh y;] 'kjhj dk 

rkiØe vkfn½A FkkbjkWbM xzfUFk ls lzkfor gksus okys gkWeksZu FkkbjkWDlhu vk/kkjh; mikip;h nj] dsanzh; raf=dk 

ra= ds ifjo/kZu vkSj ifjiDou] jDrk.kq mRifÙk dkcksZgkbMsªV] izksVhu] olk ds mikip;] ekfld pØ vkfn dk 

fu;a=.k djrk gSA 

vU; Fkk;jkWbM gkWeksZu FkkbjksdSfYLVksfuu gekjs jDr esa dSfY'k;e dh ek=k dks de djds mldk fu;a=.k 

djrk gSA iSjkFkk;jkWbM xzfUFk;ksa }kjk lzkfor iSjkFkk;jkWbM gkWeksZu (PTH) Ca
2+ 
ds Lrj dks c<+kdj Ca

2+ 
ds 

leLFkkiu esa egRoiw.kZ Hkwfedk fuHkkrk gSA FkkbZel xzfUFk;ksa }kjk lzkfor Fkkbeksflu gkWeksZu Vh&fyEQkslkbV~l ds 

foHksnhdj.k esa eq[; Hkwfedk fuHkkrk gS] tks dksf'kdk dasfnzr vlaØkE;rk ¼izfrj{kk½ iznku djrs gSaA lkFk gh 

Fkkbeksflu ,aVhckWMh dk mRiknu Hkh c<+krs gSa tks 'kjhj dks rjy vlaØkE;rk ¼izfrj{kk½ iznku djrs gSaA vf/kòDd 

xzfUFk e/; esa mikfLFk vf/ko`Dd e/;ka'k vkSj ckgjh vf/ko`Dd oYdqV dh cuh gksrh gSA vf/ko`Dd 

e/;ka'k ,ihusÝhu vkSj ukWj,ihusÝhu gkWeksZu dk lzko djrk gSA 

;s gkWeksZu lrdZrk] iqrfy;ksa dk QSyuk] jksaxVs [kM+++s djuk] ilhuk vkuk] ân; dh /kM+du] ân; ladqpu dh 

{kerk] 'olu dh nj] Xykbdkstsu vi?kVu] olk vi?kVu dks c<+krs gSaA vf/ko`Dd oYdqV XywdksdkWfVZdkbM~l 

¼dkfVZlkWu½ vkSj feujsyksdkWfVZdkbM~l ¼,YMksLVhjkWu½ dk lzko djrk gSA XywdksdkWfVZdkWbM~l XykbZdkstu] 

la'ys"k.k] Xywdksfu;ksftusfll] olk vi?kVu] izksVhu vi?kVu] jDrk.kq mRifÙk] jDr nkc vkSj Xykses:yj 

fuLianu dks c<+krs gSa rFkk izfrjks/kd {kerk dks nck dj 'kksFk izfrfØ;kvksa dks jkssdrk gSA [kfut dksfVZdkWbM~l 

'kjhj esa ty ,oa oS|qr vi?kV~;ksa dk fu;eu djrs gSaA var%lzkoh vXuk'k; XywdkxkWu ,oa balqfyu gkWeksZu dk lzko 

djrk gSA XywdksxkWu dksf'kdk esa Xykbdhtsuksfyfll rFkk Xywdksfu;kstSusfll dks izsfjr djrk gS] ftlls jDr esa 

Xywdkst dh ek=k c<+ tkrh gSA bls gkbijXyklhfe;e ¼vfr Xywdkst jDrrk½ dgrs gSaA balqfyu 'kdZjk ds 

vf/kxzg.k vkSj mi;ksx dks izsfjr djrh gS vkSj Xykbdksftusfll ds QyLo:i gkbiksXykflfe;k gks tkrk gSA 

balqfyu dh deh ls Mk;fcVht eSyhVl ¼e/kqesg½ uked jksx gks tkrk gSA 

o`"k.k ,aMªkstu gkWeksZu dk lzko djrk gS tks uj ds vko';d ySafxd vaxksa ds ifjo/kZu] ifjiDou vkSj 

fØ;kvksa dks] f}rh;d ySafxd y{k.kksa dk izdV gksuk] 'kqØk.kq tuu] uj ySafxd O;ogkj] mip;h iFkØe vkSj 

jDrk.kq mRifÙk dks izsfjr djrk gSA vaMk'k; }kjk ,LVªkstu vkSj izkstsLVsjkWu dk lzko gksrk gSA ,LVªkstsu fL=;ksa esa 

vko';d ySafxd vaxksa dh o`f) o ifjo/kZu vkSj f}rh;d ySafxd y{k.kksa ds izdV gksus dks izsfjr djrk gSA 

izkstsLVsjkWu xHkkZoLFkk dh ns[kHkky ds lkFk gh nqX/k xzfUFk;ksa ds ifjo/kZu vkSj nqX/klzko dks c<++krk gSA ân; dh 

vfyan fHkfÙk ,afVª;y usfVª;wjsfVd dkjd dk mRiknu djrk gS] tks jDr nkc de djrk gSA òDd 

esa ,jhFkzksiksbfVu dk mRiknu gksrk gS tks jDrk.kq mRifÙk dks izsfjr djrk gSA tBj vka=h; iFk ds }kjk 

xSfLVªu lsØsfVu] dksyhflLVksdkbflu & iSfØ;kstkbfeu vkSj tBj vojks/kh isIVkbM dk lzko gksrk gSA ;s 

gkWeksZu ikpd jlksa ds lzko vkSj ikpu esa lgk;rk djrs gSaA 
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10.6  'kCnkoyh 

1- voVq xzfUFk & Fkk;jkWbM xzfUFk 

2- fi;w"k xzfUFk & fiV~V;wjh xzfUFk 

3- ijkoVq xzfUFk & iSjkFkk;jkbM xzfUFk 

4- gkeksZu & vUr%lzkoh xzfUFk;ksa ls fudyus okyk inkFkZ 

5- ,Utkbe & cfglzkoh xzfUFk;ksa ls fudyus okyk inkFkZ 

6- gkbiksQkbfll & fiV~;wVjh xzfUFk dk ,d uke 

7- ekLVj xzfUFk & fu;U=d xzfUFk 

8- ,lhuj dksf'kdk,a & cfglzkoh dksf'kdk;sa 

10.7  vH;kl iz'u ds mÙkj 

1- ¼d½ fiÙkk'k; 

2- ¼d½ FkkbjkW;M 

3- ¼d½ ;d̀r 

4- ¼?k½ balqfyu 

5- ¼x½ fiV~;wVjh 

10.8  laUnHkZ xzUFk lwph 

1- jLrksxh] MkW- ohjckyk ¼2016½] tSo jlk;u rFkk dk;Zdh] dsnkjukFk jkeukFk 

2- xqIrk] izks0 vuUr izdk'k ¼2008½] ekuo 'kjhj jpuk o fØ;k foKku] lqfer izdk'ku] vkxjk 

3- nhf{kr jkts'k ¼2002½] 'kjhj jpuk fØ;k foKku] Hkk"kk Hkou] eFkqjk 

4- 'kekZ] MkW- rkjkpUnz ¼1999½] vk;qosZfnd 'kjhj jpuk foKku] ukMk iqLrd Hk.Mkj] jsyos jksM] jksgrd 

5- lDlsuk] vks0 ih0 ¼2009½] ,ukVkWeh ,.M fQft;ksykWth] Hkk"kk Hkou] eFkqjk 

10.9  fucU/kkRed iz'u 

iz'u 1- gkWeksZUl D;k gSa \ FkkbjkW;M xzfUFk ls mRiUu fofHkUu gkWeksZUl dk o.kZu dhft, \ 

iz'u 2- ih;w"k xzfUFk }kjk lzkfor fd, tkus okys fofHkUu gkWeksZUl ds uke ,oa dk;Z fyf[k, \ 

iz'u 3- gkWeksZUl dh ifjHkk"kk nhft,A ;g fdrus izdkj ds gksrs gSa \ buds xq.k rFkk dk;Z fyf[k, \ 
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bZdkbZ – 11  KkusfUæ;k¡ 

bZdkbZ dh lajpuk 

11.1 çLrkouk 

11.2 mæns'; 

11.3      KkusfUæ;k¡ 

11.4 Ropk ;k Li'ksZfUæ : lajpuk ,oa dk;Zfof/k 

11.5 thHk ;k LoknsfUæ;k¡ : lajpuk ,oa dk;Zfof/k 

11.6 ukd ;k ?kzk.ksfUæ;k¡ : lajpuk ,oa dk;Zfof/k 

11.7 dku ;k Jo.ksfUæ;k¡ : lajpuk ,oa dk;Zfof/k 

11.8 vk¡[k ;k „';sfUæ;k¡ : lajpuk ,oa dk;Zfof/k            

11.9 çfrj{kk ra=  

11.10  lkjka'k 

11.11 'kCnkoyh 

11.12 vH;kl ç'uks ds mÙkj 

11.13 lanHkZ xzUFk lwph 

11.14 fuca/kkRed ç'u 
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11.1   çLrkouk &  

fç; ikBdks] blls iwoZ dh bZdkbZ es vkius raf=dk ra= ds ckjs es foLr`r v/;u fd;k gS çLrqr 

bdkbZ esa KkusfUæ;ksa dh lajpuk ,ao dk;ksZ dk v/;;u djsaxsA f'k{kkfFkZ;ks ges fdlh Hkh ckgjh ?kVuk] inkFkZ] 

O;fä bR;kfn dh tkudkjh laosnukvksa ds ek/;e ls gksrh gS] vkSj bu laosnukvksa dks xzg.k djus es gekjh 

KkusfUæ;k¡ egRoiw.kZ Hkwfedk fuHkkrh gSA tks i�p gS & Ropk ¼Li'ksfUæ;½] thHk ¼LoknsfUæ;½] ukd ¼?kzk.ksfUæ;½] 

dku ¼Jo.ksfUæ½ rFkk vk¡[k ¼„';sfUæ½A bu KkusfUæ;ksa ds }kjk gh gesa ckg; txr dk Kku gksrk gS blhfy, 

bUgs KkusfUæ;k¡ dgk tkrk gSA 

çfrj{kk ra= 'kjhj dks LoLFk j[kus ds fy, vR;ar egRoiw.kZ gS D;ksafd ;gh og ra= gS ftl ds 

lg;ksx ls 'kjhj ckg; thok.kqvksa ] fo"kk.kqvks ,oa jksxk.kqvksa ls lqjf{kr jg ikrk gSA 

 

 

11.2   mns~n'; & fç; fo|kfFkZ;ks ] çLrqr bdkbZ dk v/;;u djus ds mijkUr vki ― 

 KkusfUæ;ksa dk v/;;u dj ldsaxs l 

 KkusfUæ;k¡ fdrus çdkj gksrh gS ] bldk o.kZu dj ldsaxs l 

 KkusfUæ;ksa dh lajpuk dks Li"V dj ldsxsa l 

 KkusfUæ;ksa dh fØ;kfof/k dk o.kZu dj ldsaxs l 

 çfrj{kk ra= D;k gS bls LiLV djsaxs  

 çfrj{kk rar ds Hkkxks dk v/;;u dj ldsaxs l  

 jksx{kerk D;k gksrh gS bldk o.kZu dj ldsaxs l  

 

 

11.3     KkusfUnz;k¡ lajpuk o dk;Z 

             [ Sense Organs Stucture and Fuction] 

Okkrkoj.k ds ifjorZuksa dks xzg.k djus okys vaxksa dks KkusfUnz;k¡ dgrs gSaA ckã txr ds Kku dh izkfIr 

fofHkUu izdkj dh laosnukvksa (sensetions½ ds }kjk gh lEHko gksrh gSaA laosnuk dk vuqHko rHkh laHko gS tc 

mlls lEcfU/kr laosnh rfU=dkvksa (sensory nerves½ dks mfpr mnn~hiu (stimulus½ izkIr gks ldsA 

mnn~hiuksa ds mRiUu gks tkus ij vkSj muds efLr"d ;k Likbuy dkMZ esa lapfjr gksus ds ckn mudk 

fo”ys’k.k dsUnzh; rfU=dk rU= ds }kjk gksrk gS vkSj ge ml laosnuk dk vuqHko efLr’d ds }kjk vuqokfnr 
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gksus ij djrs gSaA “kjhj /ofu] izdk”k] xa/k] nkc vkfn ds fy, laosn”khy gksrk gSaA budh laosnuk fo”ks’k 

izdkj ds laosnfud vaxksa ij fuHkZj djrh gS] tks “kjhj ds fofHkUu Hkkxkssa es fLFkr gksrs gSA 

       fof”kLV laoasfud vaxksa ls rfU=dk rUrqvksa dk lEcU/k jgrk gSA rfU=dk rUrqvks dk fof”kLV 

laosnfud vaxksa esa vUr gksus ls igys ;s vius U;wjksyhek ¼neurolemma½ rFkk ek;fyu vkoj.k dk R;kx dj 

nsrs gSA izR;sd laosnh rfU=dk dk vafre Hkkx dqN fo”ks’k izdkj dk cuk gksrk gSa] ftls vUrk¡x ¼end organ½ 

dgrs gS vkSj ;s vUrkax gh laosnu ds fo”ks’k vax gksrs gSA izR;sd KkusfUnz; ls lEcfU/kr vusd mikax gksrs gS] 

tks mnn~hiu vUrkax rd lapkfjr djrs gSA ijUrq okLrfod mnn~hiu vUrkax esa gh gksrk gSa vkSj ogka ls ;g 

efLrd esa igq¡prk gS] tgk¡ bldk fo'ys"k.k gksrk gS vksj fof'k"V laKk (special sense½ dk Kku gksrk gSA 

        ekuo “kjhj esa fuEu ik¡p KkusfUnz;k¡ gksrh gS%& 

1&Ropk dk Li”ksZfUnz;%& blls Li”kZ nkc] ihM+k] osnuk] rki ,oa “khr dk Kku gksrk gSA 

2&thHk ;k LoknsfUnz;%& blls fdlh oLrq dks p[kus ls mlds Lokn dk Kku gksrk gSa 

3&ukd ;k /zk.ksfUnz;%&;g fdlh oLrq dh xU/k dk Kku djrh gSaA 

4&dku ;k Jo.ksfUnz;k%&dku gesa fofHkUu izdkj dh /ofu;ksa dk Kku djkrs gSaA 

5&vk¡[ks ;k nz”;sfUnz;k¡%&buds }kjk lalkj dh oLrqvks dk ns[kk tkrk gSA 

  

 11.4    Ropk (Skin) ;k Li”ksZfUnz; 

Li”ksZfUnz; dk {ks= cgqr gh foLr`r gS] tcfd “kjhj dh vU; leLr KkusfUnz;k¡ LFkkuh; gksrh gS rFkk 

,d fuf”ur {ks= es dk;Z djrh gSA Li”kZ ds vfrfjDr rki] “khr] nkc] ihM+k] osnuk]gYdk&Hkkjh] lq[kk]fpduk 

vkfn laosnukvksa dk Kku blh ds }kjk gksrk gSA leLr “kjhj dh Ropk esa rfU=dk rUrqvks ds vUrkxksa dk 

,d tky ls QSyk jgrk gS] tks fHkUu&fHkUu laosnukvksa dks xzg.k dj efLr’d esa igq¡pkrs gS] bUgs fjlsIVlZ 

dgk tkrk gSA 

fdlh ,d laosnuk ds fjlsIVlZ ,d leku gksrs gSA rFkk fofHkUu izdkj dh laosnukvksa ds fjlsIVlZ 

,d&nwljs ls fHkUu gksrs gS vkSj budh jpuk esa Hkh fHkUurk gksrh gS] Ropk esa fo/keku fHkUu izdkj ds 

fjlsIVlZ ,d&nwljs ls i;kZIr nwjh ij fLFkr jgrs gSA mfpr izdkj ds mnn~hid dks Ropk ij yxkdj 

fof”k’V oxZ ds fjlsIVlZ dh fLFkfr dks Kkr fd;k tkrk gS ml fcUnq dks ml fo”ks’k laosnuk dk fcUnq dgk 

tkrk gSaA Ropk ds ftu fcUnqvks ij dqN dM+s cky ds }kjk Li”kZ djkus ls Li”kZ dh laosnuk dk Kkus gksrk 

gS] mUgs Li”kZ fcUnq dgrs gSA bl rjg ls ftu fcUnqvks ij rki] “khr ;k ihM+k dk vuqHko gksrk gS mu {ks=ks 

dks ^rki fcUnq*]^”khr fcUnq*]^ihM+k fcUnq* dgk tkrk gSA fdlh fo”ks’k laosnuk ds fcUnq Ropk ds fdlh Hkkx ij 

vf/kd vksj dgh de jgrs gSaA 
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;fn fdlh cM+h oLrq tSls isfUly dh uksad ls Ropk ij ncko Mkyrs gq, Li”kZ djk;k tk;s rks og 

nkc dh laosnuk gksrh gS] ftlds fjlsIVlZ fo”ks’k oxZ ds gksrs gSA bl izdkj ds fjlsIVlZ Ropk ds vfrfjDr 

“kjhj ds vU; Hkkx tSls vfLFkvkoj.k ¼periosteum½] VsUMUl ds uhps] vU=;kstuh ¼mesentery½ xzfUFk;ksa es 

Hkh ik;s tkrs gSA bl laosnuk ls gesa vius “kjhj ;k blds fofHkUu Hkkxksa dh fLFkfr ,oa mudh xfr dk Kku 

gksrk gS] bl izdkj ds fjlsIVlZ dks ysehysVsM ;k iSflfu;y ¼Lameunated or Pacinian½ dk¡iZYl ¼df.kdk½ 

dgrs gSA blh ls “kjhj esa fLFkfr vkSj xfr dh tkudkjh gksrh gSA mnkgj.k ds rkSj ij ;fn vki ,d 

O;fDr dks nksuks vk¡[ks cUn dj mlds ,d gkFk dks Vscy esa j[k ns vksj mls nqljs gkFk dks Bhd oSlh gh 

fLFkfr esa Vscy ij j[kus dks dgs] rks og lgt gh igys j[ks x, gkFk ds lehi nwljs gkFk dks Bhd oSlh 

gh fLFkfr es j[k ysxkA 

 

 

blh izdkj fofHkUu izdkj dh laosnukvksa ds fy, fjlsIVlZ dh fof”k’V izdkj ds gksrs gS] tSls Li”kZ dh 

laosnuk ds fy, Li”kZ df.kdk,¡ nkc ds fy, iSflfu;u df.kdk] dk¡iZlYl vkSj jQhuh dkiZlYl vk¡Q Økt] 

rki ds fy, x�Yt & estksuh ,oa jQhuh dkiZlYl ds rfU=dk vUrkax] “khr ds fy, cYcl dkiZlYl vkQ 

dkl ds rfU=dk vUrkx gS ftues D;wVsfu;l rfU=dkvks ds Nksjks dk var gksrk gSaA is”kh fLiUMy xk¡Yth 

ckMh rFkk vUrkax IysVl vkfn Hkh Ropk laosnukvks ds ek/;e gSa buds vfrfjDr ihM+k ,oa osnuk ds vkosxksa 

dks ys tkus okyh rfU=dkvksa ds vUrkax LorU= jgrs gS vFkkZr ;s Ropk ij LorU= :Ik ls igys jgrs gSA 

Li”kZ laosnu ls lEcfU/kr dqN rfU=dk vUrkax okyks dh tM+ks esa Hkh fyiVs jgrs gS] ftuls Li”kZ dk Kku 

gksrk gSA 
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     bl izdkj fofHkUu oxZ ds fjlsIVj fHkUu&fHkUu dks xzg.k djrs gSaA fdlh ,d izdkj ds fjlsIVlZ fdlh 

,d gh laosnuk dks xzg.k dj ldrs gS] tks rfU=dk vUrkax rki ds fy, gSa muls Li”kZ dh laosnuk ugha gks 

ldrh gSasA 

 

11.5   thHk ¼Tongue½ ;k LoknsfUnz; 

thHk dk eq[; dk;Z fdlh oLrq dks p[kdj mlds Lokn dks Kkr djuk gS D;ksfd Lokn ds fjlsIVlZ blh esa 

fLFkr gksrs gSA Lokn ds dqN fjlsIVlZ dksey rkyw] Vk¡fDlYl ,oa daBPNn Epiglottis vkfn dh E;wdl 

esEczsu esaa Hkh gksrs gSaa 

       thHk ,d vR;f/kd xfr”khy vax gS] tks Lokn laosnu ds vfrfjDr pckus] fuxyus rFkk cksyus tSls 

egRoiw.kZ dk;ksZ dks Hkh laikfnr djrh gSA thHk eq[k esa fLFkr E;qdl esEczsu ls iw.kZr% <dh gqbZ ,sfPNd 

isf”k;ksa ls fufeZr ,d laosnuk gSA thHk dh isf”k;k vUrfjd ;k ckg; nksuks izdkj dh gksrh gSA vUrfjd 

isf”k;k¡ thHk ds eq[; vax cukrh gS rFkk lHkh izdkj dh uktqd xfr;k¡ djkrh gS ,oa ckg; isf”k;k¡ thHk 

rFkk gk¡;M vfLFk (hyoid bone½ fupys tcM+s vkSj VsEiksjy vfLFk ds LVkjykbM izoZ/k ds chp esa fLFkr 

jgrh gS rFkk pckus ,oa fuxys esa gksus okyh xfr;k¡ ¼Åij&uhps] vkxs&ihNs½ djkrh gSA thHk ds Nksj ;k 

vxzHkkx ¼tip½ dk ¼body½ ,oa vk/kkj rhu Hkkx gksrs gSaA bldk vk/kkj gk¡;kM vfLFk ls tqM+k gksrk gS tcfd 

bldk Nksj rFkk dk;Z LorU= gksrs gSA thHk dh Åij dh lrg Mk¡lZe dgykrh gSa tks LVSªfVQkbM LDosel 

,ihFkhfy;e ls Lrfjr gksrh gSA tc thHk dks Åij dh vksj iyVk tkrk gS rks bldh fupyh lrg ij 

Åij dh vksj e/; js[kk dh vksj vkrh gqbZ E;wdl esEczsu dh dbZ rgs fn[kkbZ nsrh gSA ftls ftgk ca/k ;k 

Qzsuqye dgrs gSA ;g thHk ds iksLVhfj;j Hkkx dks eq[k ds ry ls tksM+rh gSA thHk dk ,UVhfj;j Hkkx 

LorU= jgrk gSa thHk dks ckgj dh vksj fudkyus ij bldk Nksj uqdhyk gks tkrk gS] fdUrq tc ;g eq[k 

ry esa rFkk f”kfFky jgrh gS] rks bldk Nksj ¼vxzHkkx½ xksy jgrk gSA 

LoLFk voLFkk es thHk dh E;wdl esEczsu rg xqykch jgrh gSA bldh Åijh lrg e[keyh fn[kkbZ 

iM+rh gS rFkk cgqr ls mHkkjks ls vkPNkfnzr jgrh gS] ftUgs vadqjd ;k iSfiyh dgrs gSZA vadqjd] thHk dh 

dsoy Åijh lrg ij jgrs gS fupyh lrg ij budk iw.kZr% vHkko jgrk gS fdUrq ;g rkyw] xys ,oa 

daBPNn dh iksLVhfj;j lrg ij Hkh ik, tkrs gSA vadqjdks esa jDrdksf”kdk,¡ tky ds :Ik esa  QSyh jgrh 

gSA Lokn&rfU=dkvksa&lkroha] ukSoh] nloha dikyh; rfU=dkvksa ds rUrqvks dk vUr bUgh vadqjdks esa gksrk 

gSaA bu vadqjdks dks ^Lokn dfydk,¡* Hkh dgk tkrk gSA ekuo esa yxHkx 10]000 Lokn dfydk,¡ jgrh gSA 

o`)koLFkk esa budh la[;k esa deh vk tkrh gSA 
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Vadjd ¼iSfiyh½ eq[;r% fuEu rhu izdkj ds gksrs gS%& 

 

1 & ifjòRr ;k ljdeoSysV iSfiyh¼Circumvallate papillae½ 

2 & Nf=dk¡dqj ;k QfUxQk¡eZ iSfiyh¼Fungiform papillae½ 

3 & lqf=dk¡dqj ;k fQfyQk¡eZ iSfiyh¼Filiform papillae½ 

 

1 - ifjo`Rr vadqjd ¼Circumvallate papillae½%& ;s thHk dh Åij dh lrg ij ihNs dh 

vksj vFkkZr~ iksLVhfj;j nks frgkbZ Hkkx ds lehi vaxzsth ds myVs ^^v** ds vkdkj esa nks lekUrj 

iafDr;ksa esa 10 ls 12 dh la[;k esa O;ofLFkr jgrs gSA izR;sd ifjòRr ;k ljdeoSysV iSisyh es 90 ls 

250 Lokn dfydk,¡ fo|eku jgrh gSA ;s dkQh cM+s vkdkj ds vkSj vklkuh ls fn[kkbZ nsus okys 

vadqjd ;k ¼iSfiyh½ gksrs gSA 
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2 Nf=dk¡dqj ;k QfUxQk¡eZ iSfiyh¼Fungiform papillae½%&;s thHk ij fo”ks’kdj mlds Nksj 

¼vxzHkkx½ rFkk fdukjks ij fLFkr e”k:e ds leku fn[kkbZ nsus okys ,dy& QSys gq, vadqjd gksrs gS bu 

izR;sd vadqjd esa 1 ls 8 Lokn dfydk,¡ fo|eku jgrh gSA 

 

3 lqf=dk¡dqj ;k fQfyQk¡eZ iSfiyh¼Filiform papillae½%& ;s thHk vxys nks frgkbZ Hkkx dh lrg 

ij ik;s tkus okys /kkxs ds leku uqdhys vadqjd gksrs gSA buesa Lokn dfydkvksa dk vHkko jgrk gSA budk 

dk;Z Lokn dk Kku djkus dh vis{kk oLrq dks izrhr djkuk gSA Lokn dh vuqHkwfr ifjo`Rr rFkk Nf=dkadqj 

ls gh gksrh gSA 

 

  Lokn dfydk,¡ ,oa Lokn xzg.k djus dh fdz;k fof/k%& Lokn dfydk,¡ gh Lokn ds fof”k’V 

vUrakx gSA budh izR;sd dksf”kdk esa Lokn rfU=dk dh “kk[kk vkrh gS izR;sd Lokn dfydk vadqjd 

¼iSfiyh½ dh lrg ij lw{e रन्ध्र ls [kqyrh gS vkSj mldh lHkh dksf”kdk,¡ tks bl LFkku ij lkewfgd :Ik 

ls igq¡prh gS] mudk vUr lq{e cky ds leku vusdks mHkkjks es gksrk gS [kk?k inkFkZ bu jU/kzks esa izos”k dj 

bu mHkkjks dks vius laLi”kZ ls mnn~~hIr djrs gSA bues mRiUu mnn~hiu ds vkosx Lokn&laosn dh 

rfU=dkvks ¼7]9 ok 10 dikyh; rfU=dk,¡½ ds }kjk efLr’d ds Lokn dsUnz es lapkfjr gksrs gS vksj वह ाँ 

Lokn dk fo”ys’k.k gksrk gS] rRi”pkr gh gesa fofHkUu izdkj ds Loknks dk Kku gksrk gSaA 

         izR;sd Lokn dfydk v.Mkdkj gksrh gSA buds v{k lrg ij lh/ks ,oa yEcor fn”kk esa fLFkr 

jgrs gSA buesa uhps dh vksj ls jDrokfgdk,¡ vkSj rfU=dk,¡ Hkh izos”k djrh gS Lokn dfydkvksa esa 

dheksfjlsIVj ;k xLVsVjh dksf”kdk, rFkk lgkjk nsus okyh liksfVZxa dksf'kdk,¡ jgrh gSA 

 

ewyHkwr Lokn laosnuk ¼Basic taste sensations½%&Lokn dh vuqHkwfr;k¡ eq[; :Ik ls ehBh] [kV~Vh] dM+oh ,oa 

uedhu pkj izdkj dh gksrh gSA ehBs ,oa uedhu Lokn thHk ds Nksj ;k vxzHkkx ij] [kV~Vk Lokn thHk ds 

nksuksa ik”oksZ esa rFkk dMqvk Lokn thHk ds fiNys Hkkx ¼xys ds ikl½ esa irk yxrk gSaA thHk ds e/; Hkkx esa 

fo”ks’k ^^Lokn laosnuk** ugh jgrh gSaA bl izdkj izR;sd fuf”pr fo”ks’k Lokn ds fy, thHk esa fuf”pr fo”ks’k 

Lokn dfydk,¡ jgrh gS] tks fdlh fo”ks’k izdkj ds mnn~hiu ls gh izHkkfor gksrh gSA 

 

Lokn vkosxks dk iFk ¼Pathways for taste impulses½%& 

 Lokn  laosnukvks ds vkosx TkhHk ds vxys nks frgkbZ Hkkx esa Qsf'k;y rfU=dk dh “kk[kk }kjk] 
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fiNys ,d frgkbZ Hkkx ls XyklksQsjfUt;y rfU=dk }kjk rFkk rkyw ,oa xzluh ls osxl rfU=dk }kjk 

efLr’d rd dks lapkfjr gksrs gSA mi;wDZr rhuksa dikyh; rfU=dkvksa ds Lokn rUrq esM;wyk v�CykaxsVk ds 

U;wfDy;l lksfyVsfj;e esa lekIr gksrs gSaA ;gk¡ ls v{krUrq FkSysel dh vksj fudyrs gS rFkk fQj 

izefLrLdh; dk¡VsZDl ds iSjkjVy yksc esa fLFkr ^^Lokn dsUnz** es igq¡p tkrs gSA 

 

 11.6   Ukkd ¼Nose½ ?kzk.ksfUnz; 

Ukkd dk dk;Z fdlh oLrq ;k inkFkZ dh xU/k dk Kku djuk ;k lw¡?kuk gSA xU/k ds Kku ;k lw¡?kus ds fy, 

inkFkZ ;k oLrq dk xSl ;k ok’Ik ds :Ik esa gksuk vko”;d gS ukd es aigq¡pdj ok’Ik ;k xSl LFkkuh; lzko esa 

?kqy tkrk gS vkSj ?kzk.k {ks= dh dksf”kdkvksa míhIr djrk gSA ;gk¡ ls mí~hiu ds vkosx ?kzk.k esa vkSj fQj 

?kzk.k iFk ls gksdj efLrd ds ?kzk.k cYc ess vkSj fQj ?kzk.k iFk ls gksdj efLrd ds ?kzk.k {ks= es igq¡prs gS 

tgk¡ ij vkosxks dk fo”ys’k.k gksdj xU/k dk Kku gksrk gSA 
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ukd ;k ukfldk dh lajpuk ,oa ?kzk.k ;k xzUFk laosnu¼structure of nose and sense of 

smell½%& usty dsfoVh dh “ys’ek] rhu NksVh vfaLFk;ksa }kjk dbZ d{kksa esa cg tkrh gS] tks ukd dh ckgjh  

fHkfRr ls vkjEHk gksrs gSA rhuks vfLFk;ksa ds dkj.k bl LFkku ij rhu NksVs Vhyks ds leku mHkkj cu tkrs 

gSA lEiw.kZ {ks= ij usly E;wdl esEczsu fcNh jgrhs gS] tks dk¡Y;weuj flfy,VsM ,ihFkhfy;e ls cuh jgrh 

gS] blesa xk¡LVsy dksf”kdk,¡ Hkh jgrh gSAbu dksf”kdkvksa ds lzko ls ukd dh E;wdl esEczsu rg fpduh rFkk 

fpifpih lh jgrh gSA 

         usty dksapk ls ukfldk esa Å/oZ] e/; rFkk fuEu {kSfrt [kk¡ps cu tkrs gSA vfLFk fufeZr rhuksa 

[kk¡ps ukfldk ds izR;sd vk/ks Hkkx dks viw.kZ :Ik ls pkj d{kksa esa foHkkftr dj nsrh gS] tks lkeus ls ihNs 

dh vksj tkrs gS] rFkk ,d ds Åij ,d fLFkr jgrs gSA iz”oflr ok;q] uhps ds rhu d{kksa ls gksdj tkrh gSaA 

?kzk.k ds vax] lcls Åij okys d{k dh ?kzk.k “ysf’ed dyk esa fLFkr gksrs gSaA ?kzk.k dksf”kdkvksa ds vUrkxa 

blh esEczsu esa QSys jgrs gSA uklk xqgk dk lcls Åij okyk d{k ,d va/kxqgk ;k ikdsV ds leku gS] 

ftldk ogh var gks tkrk gSA ?kzk.k midyk ?kzk.k ds fy, laosn”khy gksrh gS] tks ukd dh Nr ds lehi 

gksrh gS] blesa lgkjk nsus okyh dksf”kdk,¡] vk/kkjh dksf”kdk,¡ ,oa fnz/qkozh; rfU=dk dksf”kdk,¡ ;s rhu rjg 

dh dksf”kdk gksrh gSA buds vfrfjDr ,d fupys Lrj esa dqN ckesUl Hkh jgrh gSA bu xzfUFk;ks dk lzko 

leLr lrg dks  rg j[krk gS rFkk ;qDr ok’iks dks ?kksyus dk dk;Z djrk gSA lgkjk nsus okyh dksf”kdkvksa 

dk vk/kkj Åij dh vksj jgrk gS vksj ,d lrgh esEczsu curk gS ftlds chp ds fjDr LFkkuks esa ;s ?kzk.k 

dksf”kdkvks ds cky ds leku izcU/kZ ckgj dh vksj fudys jgrs gSaA 

        oLrqr% f}/kzqoh; rfU=dk dksf”kdk, gh ?kzk.k dh fjlsIVj dksf”kdk, gksrh gSA ekuo esa ;s 25 

fefy;u ls vf/kd gksrh gS rFkk izR;sd lgkjk nsus okyh dksf”kdk, ls f?kjh jgrh gSA izR;sd fjlsIVj 

dksf”kdk esa ,d xksy U;wfDy;l rFkk ,d yEcs /kkxks ds :Ik esa çksVksIykTe jgrk gS ;s dksf”kdk, E;wdl 

esEczsu ess /klh jgrh gSS izR;sd dksf”kdk ds nks izo/kZ nksuks /kzqoks ij ls fudys jgrs gSA dksf”kdk, yEcs v{k es 

,d nwljs ls lVh gqbZ lrg ls yEcc/n fn”kk es [kMh lh fLFkr jgrh gSA bu dksf'kdk,¡ ds ik”oZrUrq NksVs 

vkdkj ds vfHkokgh izo/kZ gksrs gS tks ,fiFkhfy;e ds chp fjDr LFkkuks ls fudys jgrs gS Åij ;s FkksMs 

izlfjr gksdj vkYQsDVjh jkbl cukrs gS rFkk foLQfjr ?kzk.k LQksfVdk esa lekIr gks tkrs gSA izR;sd 

LQksfVdk ls 6&20 yEcs cky ds leku izo/kZ fudys jgrs gS tks lrgh ,ihFkhfy;e dks vkPNkfnr fd, 

jgrs gSA mUgs ?kzk.k&jkse&dksf”kdk dgrs gSA LQksfVdk ,oa blds izo/kZ gh ?kzk.k ds vUrkxa gksrs gSA fjlsIVj 

dksf”kdkvksa ds v{krUrq tks ?kzk.k rfU=dk dk fuekZ.k djrs gSA nwljs fljs ls fudydj Åij mBrs gS vkSj 

bFke�bM vfLFk dh fNfnzr IysV ls gksdj xqtjrs gS vkSj ?kzk.k&cYcl es igq¡prs gSaA ?kzk.k cYcl Hkwjs nzO; 

dh fo”ks’k lajpuk, gS tks efLr’d ds ?kzk.k&{ks= ds LrEHkdkj foLrkj gksrs gSA ?kzk.k&cYc ds vUnj fjlsIVj 
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dksf”kdkvks ds VfeZuy ,D;lksUl ¼v{qk rUrqvks ds vUrkax½ xqfPNr dksf”kdkvks] xzSU;wy dksf”kdkvks ,oa ekbVªy 

dksf”kdkvks ds Ms.MªkbVl ¼ik”oZrUrqvks½ ds lkFk rUrqfeyu gksrk gSA ftlls ,d fof”k’V xksykdkj vax ?kzk.k 

xqfPNdk ;k vkYQsDVjh Xykses:ykb curk gSA izR;sd Xykses:yl fjlsIVj dksf”kdk dh yxHkx 26]000 

,D;lkUl ls vkosxks dks izkIr djrk gSA ekkbVªy ,oa xqfPNr dksf”kdkvks ds v{krUrq ¼,D;lksUl½ gh 

?kzk.k&iFk cukrs gS tks ihNs tkdj izefLrLdh; d�VsZDl ds VsEiksjy yksc es ?kzk.k dsUnz esa igq¡prk gS tgk¡ 

ij vkosxks dk fo”ys’k.k gksrk gS vkSj ges fo”ks’k xU/k dk Kku gksrk gSA lw¡?kus dh “kfDr ds yksi gksus dks 

?kzk.k”kfDr dk uk”k (Anosmia) dgrs gSA 

 

11.7  dku ¼Ear½ Jo.ksfUnz;k¡ 

dku ;k d.kZ “kjhj dk ,d vko”;d vax gS ftldk dk;Z lquuk ,oa “kjhj dk lUrqyu cuk;s j[kuk gS 

rFkk blh ls /ofu dh lark dk Kku gksrk gSA 

         dku dh lajpuk vR;Uu tfVy gksrh gS vr% v/;;u dh ǹ`f’V ls bls fuEufyf[kr rhu izeq[k 

Hkkxks esa foHkkftr fd;k tkrk gSA 

1& ckã d.kZ ¼External Ear½ 

2& e/; d.kZ ¼Middle Ear½ 

3& var% d.kZ ¼Internal Ear½ 

 

1& ckã d.kZ ¼ External Ear½%&ckã d.kZ ds nks Hkkx gksrs gS ckgjh d.kZ ;k d.kZikyh rFkk ब हय d.kZ 

dqgjA 

          d.kZikyh dku dk flj ds ik”oZ ls ckgj dks fudyk jgus okyk Hkkx gksrk gS tks yphys 

QkbczkdkfVZyst ls fufeZr rFkk Ropk ls <¡dk jgrk gSA ;g flj ds nksuks vksj fLFkr jgrk gSA d.kZikyh 

Vs<k&es<k vkSj vfu;fer vkdkj dk gksrk gS bldk ckgjh fdukjk gsfyDl dgykrk gSA gsfyDl ls vUnj 

dh vksj ds v)Zo`Rrkdkj mHkkj dks एन्ध्टहेलिक्स dgk tkrk gS Åij ds Hkkx esa fLFkr mFkys xrZ dks 

Vªkb,Uxwyj Qkslk rFkk ब हय d.kZ dqgj ls lVs gq, xgjs Hkkx dks dksUpk dgrs gSA ,oa dqgj ds izos”k LFky 

ds lkeus fLFkr NksVs ls प्रोजेक्सन dks टे्रगस dgrs gSA fupyk yVdk gqvk Hkkx dksey gksrk gS vkSj olk& 

la;kstd ऊतक ls fufeZr gksrk gS rFkk bles jDr okfgfu;ks dh viwfrZ cgqr vf/kd jgrh gSA d.kZikyh dku 

dh j{kk djrh gS rFkk /ofu ls mRiUu rjaxksa dks ,df=r djds vkxs dku ds vUnj Hkstus es lgk;rk djrh 

gSA 

       ब हयकर्ण dqgj ckgj d.kZikyh ls Hkhrj fVEisfud esEczsu ;k bZ;j Mªe ¼dku dk inkZ½ rd tkus okyh 
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vaxzsth ds ―S‖ v{kj ds leku ?kqekonkj] yxHkx 2.5 lsehŒ (1") yEch l¡djh uyh gksrh gSA fVEiSfud 

esEczsu }kjk ;g e/;d.kZ ls vyx jgrh gSA bldk ckgjh ,d frgkbZ Hkkx dkfVZysl dk cuk gksrk gS rFkk 

“ks’k Hkhrjh nks frgkbZ Hkkx ,d uyh ds :Ik esa VsEiksjy vfLFk es pyk tkrk gS tks vfLFk fufeZr gksrk gS 

leLr बहय d.kZ dqgj jksfey Ropk ls vLrfjr gksrk gS tks d.kZikyh dks vkPNkfnr djus okyh Ropk ds 

lkrO; esa gh jgrk gSA dkfVZysftu Hkkx dh Ropk es cgqr lh सीबेलसयस ,oa lsj;wfeul ग्रलन्ध्िय ाँ gksrh gS tks 

dze”k% lhoe ¼rSyh; lzko½ ,oa lsj;wesu ¼dku dk eSy ;k bZ;j oSDl½ lzkfor djrh gSA bZ;j oSDl ls okyks 

ls rFkk dqgj ds ?kqekonkj gksus ls ckgjh oLrq,¡ dku ds Hkhrj ugha tk ikrs gSA 

 

2& e/; d.kZ ¼Middle Ear½%& e/;d.kZ] d.kZiVg ,oa var% d.kZ ds chp fLFkr ,d NksVk d{k gS blesa 

d.kZiVgh xqgk (Tympanic cavity) ,oa Jo.kh; vfLFkdkvksa dk lekos”k gksrk gSA 

        d.kZiVgh xqgk VsEiksjy vfLFk ds ाऄश्म भ Hkkx esa fLFkr ladjk vlekd``fr dk ok;q iwfjr ,d 

vodk”k ;k LFkku gSA blesa vxz i”p] e/;orhZ ,oa ik”ohZ; 4 fHkfRr;k¡ rFkk Nr vkSj Q”kZ gksrk gSA tks 

lHkh E;wdl esEczsu ls vLrfjr jgrs gSA VsEiksjy vfLFk dh iryh IysVs Nr ,oa Q”kZ cukrh gS tks fVEisfud 

xqgk dks Åij ls fefMy dzsfu;y Qkslk ls rFkk uhps ls xzhok dh okfgdkvksa ls i``Fkd djrh gSA i”pfHkfRr 

esa ,d }kj gksrk gS tks ^^d.kZewy ok;q dksf”kdkvksa** esa [kqyrk gSA blesa vfLFk dk ,d NksVk&lk dksu 

vkdkj dk fi.M Hkh gksrk gSA tks स्टैपीलियस is”kh ls f?kjk jgrk gSA bl is”kh dk VsUMu }kj ¼fNnz½ ls 

xqtjdj fijkfeM ds f”k[kj ij LVSihl ls जड़ुत  gSA ik”ohZ; fHkfRr fVEisfud esEczsu ls curh gSa e/;orhZ 

fHkfRr VsEiksjy vfLFk dh ,d iryh ijr gksrh gS ftles nwljh vksj var%d.kZ gksrk gS blesa nks fNnz gksrs gS] 

tks esEczsu ls <ds jgrs gSA igyk fNnz v.Mkdkj gksrk gS ;s QsusLVªk vksosfyl dgrs gS tks var%d.kZ ds प्रघ र् 

es [kqyrk gS rFkk nwljk fNnz xksykdkj gksrk gS ftls QusLVªk रोटनिम dgrs gSA tks e/; d.kZ dh E;wdl 

esEczsu ls cUn jgrk gS rFkk bldk lEcU/k var%d.kZ dh dk¡fDy;k ls jgrk gS bles d.kZiVg ds fcYdqy 

lehi gh ,d fNnz gksrk gS tks पूस्टेलियन uyh dk eq[k}kj gksrk gSA ;g uyh e/;d.kZ dh xqgk ,oa 

uklkxzluh ds chp lEcU/k cukrh gSA xys ds ladze.k izk;% blh uyh ds }kjk e/; dku es igq¡prs gS rFkk 

d.kZewy dksf”kdkvks es igq¡pdj fonzfFk;k¡ उत्पन्ध्न कर ldrs gSA 

Jo.kh; vfLFkdk,¡a auditory ossicles) NksVh&NksVh rhu vfLFk;k¡ ¼eSyh;l, इनकस ;k एनवीि rFkk 

LVSihl½ gS tks Ja[kykc) rjg ls कर्णपटह ¼Tympanic membrane) ls ysdj e/;orhZ fHkfRr ij fLFkr 

v.Mkdkj fNnz ¼fenestra ovalis½ rd fLFkr jgrh gSA izR;sd vfaLFk dk Nksj nwljh vfLFk ds fljs ls 

laf/kc) jgrk gSA izFke vfLFk dk fljk fVEisfud esEczsu ls lEcfU/kr jgrk gS vkSj vfUre vfLFk dk Nksj 
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QsusLVªk vksosfyl  esa lVk jgrk gSaA J~`a[kykc) gksus ds dkj.k /ofu&rjaxksa ls mRiUu izdEiu ¼ vibration ½ 

fVEisfud esEczsu ls bu rhuks vfLFkdkvksa ¼ Auditory ossicles½ ls gksrk gS gqvk bUgh dsa }kjk ाऄनत :कर्ण  rd 

igq¡p tkrk gS rFkk ckg;d.kZ rFkk vUr%d.kZ ls lEcU/k LFkkfir jgrk gSA 

 

¼3½ var%d.kZ ¼Internal Ear½ & ;g VsEiksjy vfLFk ds ाऄशम भ Hkkx ¼ Petrous portion½ es fLFkr 

Jo.ksfUnz; dk izeq[k vax gS blh es lquus rFkk lUrqyu ds vaax vofLFkr gksrs gSA var%d.kZ dh cukoV 

Vs<h&es<h ,oa tfVy gS tks dqN&dqN ?kksa/ks (snail) ds ln~`”; gksrh gS A bles vfLFky ySfcfjUFk (bony 

labyrinth½ rFkk dyke; ySfcfjUFk ¼membranous labyrinth½ nks eq[; jpuk;s¡ gksrh gS tks ,d nwljs ds 

Hkhrj jgrh gSA                                 

vfLFky ySfcfjUFk VsEiksjy vfLFk ds ाऄश्म भ Hkkx esa fLFkr Vs<h&es<h vfu;fer vkdkj dh ufydkvksa 

dh ,d J[kyk (series of channels½ gS tks ifjyfldk ¼perilymph½ uked rjy ls भर  gksrk gSA 

 dyke; ySfcfjUFk esa fLFkr jgrk gSA blesa ;wfVªd~~y ¼utricle½, lSD;wy                                    

¼saccule½, v)Zo~`Rrkdkj ofgdk,¡ ¼semicircular ducts½ ,oa dSfDy;j ofgdk ¼cochlear duct½ dk lekos”k 

jgrk gSA bu leLr jpukvksa essa var%d.kksZn¼endolymph½ rjy Hkjk jgrk gS rFkk lquus ,oa lUrqyu ds 

leLr  losnh fjlsIVlZ fo|eku jgrs gSA v)~~Zo~`Rrkdkj ofgdk,¡ v)Zò`Rrkdkj ufydkvksa ds Hkhrj fLFkr 

jgrh gSa vfLFky ufydkvksa ,oa ofgdkvksa ds chp ds LFkku esa ifjyfldk ¼perilymph½ rjy Hkjk jgrk gSA 
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Pwk¡fd dyke; ySfcfjUFk ाऄलस्िि िैलबररन्ध्ध ds Hkhrj fLFkr jgrk gS blhfy, budh vkd~`fr leku jgrh  gSaA 

budk o.kZu vfLFky  ySfcfjUFk  esa gh fd;k x;k gSA 

vfLFky ySfcfjUFk ¼bony labyrinth½ esa fuEu rhu  jpukvksa dk lekos”k jgrk gS %& 

¼1½ प्रघ र् ;k osfLVC;wy ¼ Vestibule½ 

¼2½ rhu v}Zo`̀Rrkdkj ufydk,¡ ¼ 3 Semicircular calls½ 

¼3½ d.kkZorZ ;k कॉलक्िय  ¼ Cochlea½ 

 

¼1½ प्रघाण ;k osfLVC;wy ¼Vestibule½ & ;g  ySfcfjUFk dk e/; d{k gSA blds lkeus कॉक्िय  vkSj 

ihNs v)Zo``Rrkdkj ufydk,¡ gksrh gSA osfLVC;wy dh ckgjh fHkkfr ds v.Mkdkj fNnz esa e/; d.kZ dk LVSiht 

vfLFkdk dh IysV yxh jgrh gSA blh ds }kjk osfLVC;wy dk lh/kk lEidZ e/;d.kZ ls jgrk gSA e/;d.kZ 

vkSj osfLVC;wy ds e/; esa dsoy bl f[kMdh ds leku fNnz esa yxk gqvk f>Yyh dk inkZ jgrk gSA 

osfLVC;wy ds Hkhrj vUr%d.kksZn ls Hkjh dyke; ySfcfjUFk dh nks FkSyh gksrh gSA ftUgs ;wfVªdy rFkk lSD;wy 

dgk tkrk gSA izR;sd FkSyh esa laosnh iSp ¼Sensory patch½ fo|eku jgrk gS ftls मक्यूि dgk tkrk gSA  

 

¼2½ v)Zo``Rrkdkj ufydk,¡ ¼Semicircular cells½ %& osfLVC;wy ds Åij ¼superior½ ihNs ¼posterior½ 

rFkk ik”oZ esa ;s rhu vfLFky v)Zo``Rrkdkj ufydk,¡ gksrh gS tks osfLVC;wy esa layXu jgrh gSA os rhuksa 

ufy;k¡ ,d nwljs ds yEcor~~ gksrh gSA buds Hkhrj dyke; okfgdk,¡ jgrh gS dyke; okfgdkvksa ds ,oa 

vfLFky ufydkvksa ds e/; ifjyfldk rjy Hkjk jgrk gS rFkk dyke; okfgdkvksa ds Hkhrj var%d.kksZn rjy 

Hkjk jgrk gSa izR;sd okkfgdk dk Nksj dqN Qwyk&gqvk gksrk gS ftls ,Eiwyk ¼Ampullaa½ dgrs gS blesa Lakosnh 

fjlsIVj fdzLVk ,EiwySfjl ¼Crista ampullaris½ jgrk gSA bles dqiksyk uked jkse dksf”kdk,¡ ¼hair cells½ Hkh 

jgrh gSA ;gha ij vkBoha dikyh; rfU=dk dh “kk[kk osfjVL;wyj rfU=dk ¼Vestibular nerve½ vkrh gSA 

           ;wfVªdy lSD;wy ,oa v)Zo``Rrkdkj ofgdkvksa rhuks dk lEcU/k “kjhj dh lkE; fLFkfr 

¼equilibrium½ dks cuk; j[kus ls gS u fd lquus dh fdz;k lsA 

 

 d.kkZorZ ;k dkSfDy;k  ¼Cochleaa½ :- 

कॉलक्िय  ns[kus esa ?kks?ks ds dop ds leku fn[kkbZ nsrh gS tks vius gh ij fyiVh gqbZ lihZy vkdkj dh 

,d ufydk gSA ;g e/; esa fLFkr “kaDokdkj vfLFky v{k LrEHk ftls ekfM;ksyl dgrs gS ds pkjks vksj nks 

vkSj rhu pkSFkkbZ ckj dq.Mfyr gksrh gSA कॉलक्िय  dh ufydk QsusLVªk ओवेलिस ls vkjEHk gksdj QsusLVªk 
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jksV.Mk rd QSyh jgrh gSA 

        dyke; कॉलक्िय  okfgdk osfLVO;wyj ,oa csflyj uked nks esEczsu }kjk yEcor~~ :I esa rhu izFkd 

dq.Mfyr ¼lfiZy½ okfgdkvksa esa foHkDr gks tkrh gSA tks fauEufyf[kr gS %& 

¼1½ LdSyk osfLVC;wykb ¼Scala Vestilauli½ 

¼2½ LdSyk ehfM;k ¼Scala media½ ;k dkSfEy;j MDV ¼Cochlear duct½ 

¼3½ LdSyk fVEisukb ¼Scala tympani½ 

 

     LdSyk ehMh;k esa var%d.kkZn ¼endolymph½ rjy rFkk LdSyk osfLVO;wykb o LdSyk fVEisukbZ esa 

ifjyfldk¼perilymph½ Hkjk jgrk gSA LdSyk ehfM;k ¼dkSfDy;j MDV½ esa Likbjy vax ¼spiral Organ ½ Hkh 

fo|eku jgrs gS tks Jo.k vax dgykrs gSA 

 Jo.k vax ¼organ of corti½ lgkjk nsus okyh dksf”kdkvksa ,oa jkse dksf”kdkvksa ¼hair cells½ ls feydj 

cuk Jo.k vUrkax ¼end organ of hearing½ gSA jkse dksf”kdk,¡ dq.Myh dh lEiw.kZ yEckbZ ds lkFk& lkFk 

iafDr;ksa esaa O;ofLFkr jgrh gSA  

ekuo esa yxHkx 3500 vkUrfjd jkse dksf”kdk,¡ rFkk  20000 ckgjh jkse dksf”kdk,¡ gksrh gSA izR;sd ckgjh 

jkse  dksf”kdk esa 80 ls 100 rFkk izR;sd vkUrfjsd jkse dksf”kdk es 40 ls 60 laosnh jkse ¼sensory hair½ ;k 

LVhfj;ks flfy;k ¼stereociliaa½ jgrs gS izR;sd jkse dksf”kdk esa jkse ifDr;ksa esa O;ofLFkr jgrs gS tks vaxzsth 

ds v{kj ―w‖ ;k "U" cukrs  gSA jkseksa ds Nksj vkil esa feydj ,d fNnz ;qDr f>Yyh cukrs gS ftls 

VsDVksfj;y esEczsu ¼tectorial membrane½ dgrs gS tks Jo.k vax ds Åij जमी jgrh gSA 

 

dku dh rfU=dk ¼Nerves of the Ear½ %& dku esa vkBoh dikyh; rfU=dk dh vkiwfrZ gksrh gSA ;g 

nks “kk[kkvksa esa foHkkftr gks tkrh gSA ,d oSfLVC;wy esa tkrh gS vkSj nwljh कॉलक्िय  esaA osfLVC;wy esa tkus 

okyh “kk[kk osfLVC;wy rfU=dk dgyrh gS bldk lEcU/k “kjhj dh lkE;fLFkfr cuk, j[kus dh fdz;k ls gSA 

mnhiu feyus ij ;g vkosxks dks ाऄनमुलस्तष्क esa lapkfjr djrh gSA  

nwljh rfU=dk tks dkSfDy;k esa tkrh gS mls dkSfDy;j rfU=dk dgrs gSA ;g vfLFky v{k LrEHk esa 

izos”k dj Jo.k vax ds lehi igq¡pdj bldh vusd “kk[kk,¡ pkjks vksj QSy tkrh gSA bl rfU=dk }kjk ys 

tk;s tkus okys vkosx izefLr’d ds VsEiksjy yksc es fLFkr Jo.k dsUnz igq¡prs gSA tgk¡ /ofu dk fo”ys’.k 

gksrk gS vkSj gesa लवलशष्ट /ofu dh laosnuk dk Kku gksrk gSA 

 

  Jo.k & fdz;k ¼Mechanism of Hearing½  %& /ofu ds dkj.k ok;q esa rjaxs vFkok izdEiUu mRiUu gksrs 
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gS tks yxHkx 332 ehVj izfr lsd.M dh xfr ls lapkfjr gksrs gSA fdlh Loj dk lquuk dk lquuk rHkh 

lEHko gksrk gS tcfd mlesa ok;q esa rjaxs mRiUu djus dh {kerk gks vkSj fQj ok;q esa mRiUu ;s rjaxs dku 

ls Vdjk,¡A /ofu dk izdkj mldk rkjRo mldh rhozrk vFkok eUnrk] mldh e/kqjrk vkfn ok;q rjaxks dh 

vko`fRr] vkdkj] rFkk vkdzfr ij fuHkZj djrh gSA 

loZizFke व हयकर्ण dh कर्णप िी /ofu rajxks dks laxzfgr djrh gS vkSj mUgs ब हय d.kZ dqgj ds }kjk 

dku esa izsf’kr djrh gSA rRi”pkr~ /ofu rajxks d.kZ iê ls Vdjkdj mlh izdkj dk izdEiu mRiUu djrh 

gSA d.kZ iVg ds izdEiu vfLFkdkvksa esa xfr gksus ls e/;d.kZ ls gksdj lapkfjr gks tkrs gSA d.kZiVg dk 

izdEiu mlh ls lVh eSfy;l vfLFkdk }kjk dze”k% bUdl rFkk LVSiht vfLFkdkvksa esa gksrk gqvk v.Mkdkj 

fNnzokyh f[kM+dh ij yxh esEczsu esa igq¡p tkrk gSA izdEiu ds ;gk¡ rd igq¡p tkus ij वेलस्टब्यूि es fLFkr 

ifjyfldk rjy esa rjaxs mRiUu gks tkrh gSA LdSyk osfLVU;wykb ,oa LdSyk fVEisukb esa fLFkr ifjyfldk 

osfLVC;wy ds ifjylhdk ls lEcfU/kr jgrk gS] Qyr% og Hkh rjafxr gks mBrk gSA LdSyk osfLVC;wykb ,oa 

LdSyk fVEisukb dh rjaxs LdSyk ehfM;k ds ,.MksfyEQ dks Hkh rajfxr dj nsrh gS] ftlds फिस्वरूप csflyj 

esEczsu esa izdEi mRiUu gksrk gS rFkk Jo.k vax dh jkse dksf”dkvksa esa Jo.k fjlsIVlZ esa mnn~~hiu gksrk gSA 

blls mRiUu rfU=dk vkosx vkBoha dikyh; rfU=dk dh dk¡fDy;j “kk[kk ds }kjk izefLrd ds VsEiksjy 

yksc esa fLFkr Jo.k dsUnz es igq¡ps gSA ;gk¡ /ofu dk fo”ys’k.k gksrk gS vksj fof”k’V /ofu dk cks/k gksrk gSA 

 

“kjhj dh lkE;fLFkfr ,oa lUrqyu ¼Equilibrium and balance of the body½%& “kjhj dks lkE;fLFkfr ,oa 

lUrqyu es cuk, j[kus dk dk;Z vr% d.kZ ds osfLVC;wyj midj.k] ;wfVªdy] lSD;wy ,oa vnzZo`Rrkdkj 

ufydkvks }kjk lEikfnr gksrk gSA flj dh fLFkfr es dSlk Hkh  ifjorZu gksrk gS] rks isfjfyEQ ,oa 

,.MksfyEQ rjy fgy tkrk gS] ftlls jkse dksf”kdk, मिु tkrh gS rFkk ;wfVªdy] lSD;wy ,oa ,E;wykvksa es 

fLFkr loanh rfU=dk ाऄन्ध्त ांगa mnn~hir gks mBrs gSA blls mRiUu rfU=dk vkosxksa dks osfLVC;wyj rfU=dk ¼ 

vkBoha½ dikfy; rfU=dk dh “kk[kk ds rUrq मलस्तष्क ds lsjhcsye dks lapkfjar dj nsrs gSA मलस्तष्क ds 

vkns”k ls mu lHkh isf”k;ks es rnuqdwy xfr vkSj fdz;k gksrh gS ftlls “kjhj dh lkE; fLFkfr cuh jgrh gSA 

 

11.8   vk¡[ks ¼Eyes½ ;k n``”;sfUnz;k¡ 

vk¡[ks ;k us=ks ds }kjk ges oLrq dk ^^n`̀fLVKku** gksrk gSA ǹ`f’V og laosnu gS ftl ij euq’; 

lokZf/kd fuHkZj jgrk gSA n`̀f’V ,d tfVy izfdz;k gS] ftlesa izdk”k izR;{k Kku lfUufgr gSA vk¡[ks vR;Ur 

tfVy KkusfUnz;k tks nk;h&ck;h nksuks vksj ,d&,d us=dksVjh; xqgk essa fLFkr jgrs gSA ;s yxHkx 

xksykdkj gksrs gS rFkk budk O;kl yxHkx 1 bap ¼2.5 lseh½ gksrk gS rFkk bUgs us=xksyd dgk tkrk gSA 
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us=dksVjh; xqgk “kaDokdkj gksrh gS blds lcls xgjs Hkkx es ,d xksy fNnz ¼Qksjkesu½ gksrk gSA ftles ls 

gksdj f}rh; dikyh; rfU=dk dk ekxZ curk gSA bl xqgk dh Nr QzUVy vfLFk ls QlZ eSfDtyk ls 

ysVjy fHkfRr;k diksykfLFk rFkk LQhukbM vfLFk ls curh gS vkSj ehfM;y fHkfRr िैक्र इमि] मैलजजि ] 

इिमॉइि ,oa स्फीनॉइि vfLFk;k feydj cukrh gSaA blh xqgk esa us= xksyd olh; Årdks es ाऄन्ध्ताः स्ि लपत 

,oa lqjf{kr jgrk gSA 

 

vk¡[k dh lajpuk ¼Structure of the eye½%& us=xksyd dh fHkfRr dk fuek.kZ Åidks dh fuEu rhu  

ijrks ls feydj gksrk gS%& 

 

1& ब हृय rUrqe;h ijr ¼Outer fibrous layer½ 

2& vfHke/; okfgdke;h ijr ¼Middle vaseular layer½ 

3& vkUrfjd rfU=dke;h ijr ¼Inner nervous layer½ 

 

 

1& ckg`; rUrqe;h ijr ¼Outer fibrous layer½%& us=xksyd es ;g lcls ckgj dh lgkjk nsus 

okyh ijr gS] tks eq[;r% n<̀+] rUrqe; la;ksth  Ård dh eksVh esEczsu ls fufeZr gksrh gSA blesa “osr ijr 

;k LDysjk ,oa LoPN e.My ;k dkfuZ;k dk lekos”k jgrk gSA 
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        Ldsyjk us=xksyd ds fiNys Hkkx dh vikjn”khZ ǹM+ Årdks dh ijr gksrh gS vkSj vk¡[k dk “osr 

Hkkx cukrh gSA dkfuZ;k ckg``; rUrqe;h ijr dk vxz ikjn”khZ Hkkx gksrk gS] dkfuZ;k es jDrokfgdkvks dk 

iw.kZr;k vHkko jgrk gSA  izdk”k fdj.ks dkfu;k ls gksdj jsfVuk ij igq¡prh gS Ldsyjk es ,d NksVk lk fNnz 

gksrk gS ftles ls gksdj vkfIVd rfU=dk ds rUrq us=xksyd ls efLrLd ess igq¡prs gSA 

 

2& vfHke/; okfgdke;h ijr ¼Middle vascular layer½%& ;g us=xksyd dh chp dh ijr gksrh 

gS] ftles vusdks jDr okfgdk, jgrh gS bles jaftriVy ;k dksjkbM] jksed fi.M ;k flfy;jh ckMh rFkk 

mirkjk ;k vkbfj; dk lekos”k gksrk gSA 

         bl ijr dk jax fijkesUVksa ds dkj.k xgjs jax dk gksrk gS tks vk¡[k ds Hkhrjh d{k dks ftles 

izdk”k dh fdj.ks jsfVuk ij izfrfcEc cukrh gS] iw.kZr% vU/kdkje; cukus es lgk;d gksrh gSA okfgdke;h 

ijr dk fiNyk 2@3 Hkkx ,d iryh esEczsu dk cuk gksrk gS] ftls dksjkbM dgrs gS] Ldsyjk ,oa jsfVuk ds 

chp jDr okfgdkvks ,oa la;kssth Ård dh ,d ijr gksrh gSA ;g xgjs&Hkwjs jax dk gksrk gS rFkk jsfVuk dh 

jDr iwfrZ djrh gSA 

      okfgdke;h ijr vkxs dh vksj ds Hkkx es eksVh gksdj flfy;jh ckMh cukrh gS] ftles is”kh; ,oa 

xzfUFky Ård jgrs gSA flfy;jh isf”k;k¡ ysUl dh vkd``fr fu;fU=r djrh gS rFkk vko”;drkuqlkj nwj ;k 

lehi dh izdk”k dh fdj.kks dks dsfUnzr djus es lgk;rk djrh gSA bUgs lek;kstu dh isf”k;k¡ dgrs gSA 

flfy;jh xzfUFk;k ikuh tSlk nzo lzkfor djrh gS ftls ^^us=ksn** ;k ,Doh;l g;wej dgrs gS] ;g vk¡[k es 

ysUl rFkk dkfuZ;k ds chp ds LFkku esa Hkjk jgrk gS rFkk vkbfjl ,oa dkfuZ;k ds chp ds dks.k es fLFkr 

NksVs&NksVs fNnzks ds ek/;e ls f”kjkvks es tkrk gSA 

      dksjkbM dk vxz izlkj.k ,d iryh is”kh; ijr ds :Ik es gksrk gS ftls vkbfjl dgrs gS ;g 

us=xksyd dk jaxhu Hkkx gksrk gSA ftls dkfuZ;k ls gksdj ns[kk tk ldrk gSA ;g dkfuZ;k vkSj ysUl ds 

e/; fLFkr jgrk gS rFkk bl LFkku dks ,UVhfj;j ,oa iksLVhfj;j pSEclZ es foHkkftr djrk gSA dkfuZ;k ,oa 

vkbfjl ds chp dk LFkku ,UVhfj;j pSEcj rFkk vkbfjl ,oa ysUl ds chp dk LFkku iksLVhfj;j pSEcj gksrk 

gSA vkbfjl es o`Rrkdkj ,oa fodh.kZ rUrqvks ds :Ik es is”kh; Ård jgrs gS] o`Rrkdkj rUrq iqryh dks 

ladqfpr djrs gS vkSj fodh.kZ rUrq bls foLQkfjr djrs gSA 

      vkbfjl ds e/; es ,d xksykdkj fNnz jgrk gS] ftls iqryh ;k I;wfiy dgk tkrk gS bles vki 

vius ijkofrZr izfrfcEc dks ,d NksVh Mky ds leku ns[krs gSA iqryh dk ifjek.k izdk”k dh rhozrk ds 

vuqlkj ?kVrk&c<+rk jgrk gS rst jks”kuh dks vk¡[k es izfo’V gksus ls jksdus ds fy, rhoz izdk”k ds izHkko ls 

;g ladqfpr gks tkrh gS rFkk de izdk”k es foLQkfjr ;kfu QSy tkrh gS rkfd vf/kd ls vf/kd izdk”k 
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jsfVuk rd igq¡p ldsA 

 

3& vkUrfjd rfU=dke;h ijr ¼Inner nervous layer½%& us=xksyd ds lcls Hkhrj dh ijr dks 

n`f’ViVy ;k jsfVuk dgk tkrk gS tks rfU=dk dksf”dkvks ,oa rfU=dk rUrqvks dh vusdks ijrks ls cuk gksrk 

gS vkSj us= ds iksLVhfj;j pSEcj es vofLFkr gksrk gSA blds ,d vksj dksjkbM gS ftlls ;g lVk gqvk&lk 

jgrk gSA nqljh vksj us=dkpkHk nzo Hkjk jgrk gSA flfy;jh ckMh ds Bhd ihNs bldk vUr gks tkrk gSA 

;g v.Mkdkj gksrk gSA jsfVuk es ,d eksVh ijr rfU=dk Ård dh gksrh gS ftls U;wjksjsfVuk dgk tkrk gSA 

;g vkfIVd rfU=dk ls tqMrh gSA blds ihNs o.kZd ;qDr midyk dh ,d iryh ijr gksrh gSA tks 

dksjkbM ls lyXu djrh gS vkSj jsfVuk ds ihNs ls fj¶ysDlu dks jksdrh gSA U;wjksjsfVuk es yEch NM ds 

vkdkj dh dksf”kdk, jkbl ,oa “akdq ds vkdkj dh dksf”kdk,&dksUl jgrh gS tks vius Hkhrj fo|eku 

izdk”k lqxzkgh fiXesUVks ds dkj.k izdk”k ds izfr vfr laosnu”khy gksrs gSA blds vfrfjDr U;wjksjsfVuk es 

cgqr ls vU; U;wjkUl Hkh jgrs gSA izR;sd vk¡[k es yxHkx 125 fefy;u jkbl ,oa 7 fefy;u dksUl gksrh 

gSA ftuds dk;Z vyx&vyx gksrs gS vf/kdka”k dksUl jsVhuk ds e/; es ysUl ds Bhd ihNs ds {ks= ftls 

ihr fcUnq ;k eSD;wyk Y;wfV;k dgrs gS esa vofLFkr jgrs gSA eSD;wyk Y;wfVdk ds dsUnz es ,d NksVk lk 

xM<+k jgrk gSA bls xfrZdk vFkok dsfUnz; xfrZdk ;k Qksfc;k lsUVsfyl dgrs gS jsfVuk ds “ks’k Hkkx ftls 

ifjljhFk jsfVuk dgrs gS es jkbl ,oa dqN dksUl vofLFkr jgrs gSA eSD;wyk Y;wfV;k jsfVuk dk og LFkku gS 

tgk ij lokZf/kd Li’V fcEc curk gSA dksUl jax&cks/k djkrs gS tcfd jkbl dkyh&lQsn Nk;kvks dk 

cks/k djkrs gS buds gh ek/;e ls ge {kh.k izdk”k es Hkh oLrqvks dks ns[k ikrs gSA 

    eSD;wyk Y;wfV;k ds ukd okys Hkkx dh vksj yxHkx 3 feyhŒ dh nwjh ij ls vkfIVd rfU=dk 

us=xksyd ls ckgj fudyrh gSA og NksVk lk LFkku ǹf’V&pfdzdk ;k vkfIVd fMLd dgykrk gS vkSj pw¡fd 

;g izdk”k ds izfr vlaosnu”khy gksrk gS blfy, bls vU/k fcUnq Hkh dgrs gSA vU/k fcUnq ij fcEc u cuus 

dk dkj.k ;g gS fd bl LFkku ij jkM~l ,oa dksUl dk iw.kZr% vHkko jgrk gSA 

     jkbl ,oa dksUl n`f’V ds okLrfod laxzgd vax gksrs gS rFkk izdk”k tks mu ij igqprk gS] vkosx 

mRiUu djrk gS] ftudk lapkj.k vkfIVd rfU=dk ds }kjk efLr’d ds dsUnz es gksrk gS] tgk ǹf’V&izHkko 

mRiUUk gksrs gSA 

 

us=xksyd dh xqgk,¡%& us=xksyd dks rhu xqgkvks es foHkDr fd;k x;k gS%& 

 

1& vxz d{k ;k ,UVhfj;j pSEcj ¼Anteriar chamber½%& dkkfuZ;k ,oa vkbfjl ds chp dk {ks=A 
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2& i”p d{k ;k iksLVhfj;j pSEcj ¼Posterior chamber½%& vkbfjl ,oa ysUl ds chp dk {ks=A 

3& us=dpkHk ;k fonzh;l pSEcj ¼Vitreous chamber½%& ;g us=xksyd ds yxHkx 80 izfr”kr Hkkx dks 

Hkjrh gSA ;g ysUl ds ihNs ds lEiw.kZ LFkku dks Hkjrh gSA 

 

ysUl ¼Lens½%& ysUl us=xksyd es vkbfjl ds ,dne ihNs fLFkr jgrk gSA ;g ikjn”khZ] n<̀+ fdUrq yphyh] 

o`Rrkdkj f}mRry jpuk gS] ftles ,d okfgdk, gksrh gS ;g ,d ikjn”kZd yphys dSIlwy es cUn jgrk gS 

rFkk llisUljh fyxkesUVl }kjk flfy;jh ckMh ls tqM+k gksrk gSA ;s llisUljh fyxkesUVl ysUl ds fLFkfr 

es cuk;s j[krs gS vkSj nwj ;k lehi dh oLrqvks ns[kus ds fy, ysUl dh vkd``fr dks ifjofrZr djrh gSA 

llisUljh fyxkesaUVl ds f”kfFkyu ls ysUl nksuks vksj mB tkrk gS vFkkZr ysUl dh mRryrk c<+ tkrh gS 

rFkk buds ruko ls ysUl dh mRryrk de gks tkrh gS vkSj og pqiVk lk gks tkrk gS ,slh fdz;k fofHkUu 

nwfj;ks dh n`”; oLrqvks ds vuqlkj Lor% gksrh gS ftls ^^ us=ks dk lek;kstu ** dgrs gSA 

vk¡[k dh lgk;d lajpuk,¡%& vk¡[k vR;Ur uktqd vax gS tks lgk;d lajpukvksa ds }kjk lqjf{kr jgrh gS] 

;s jpuk,¡ fuEufyf[kr gS& 

 

1& us=xqgk %& ;g yxHkx xksykdkj gkssrh gSA vk¡[ks nk;h ck;h nksuks vksj ,d&,d us=dksVjh; xqgk es 

fLFkr jgrh gSA 

2& HkkSags %& ;g ekFks ij vkus okys ilhus dks vk¡[kks es vkus ls jksdrs gS rFkk vR;Ur /kwi ls cpkrs gSA 

3& iydsa %& ;s izR;sd vk¡[k ds lkeus Åij ,d uhps iryh Ropk ls vkPNfnzr vodk”kh Ård dh nks 

xfr”khy rgs gksrh gS Åij ,oa uhps okyh iydks ds laxe LFky dks ^^ dSUFkkb ** dgk tkrk gSA iydks dks 

pkj ijrks es foHkkftr fd;k tk ldrk gSA iyds /kwy ,oa vU; okg`; oLrqvks ls vk¡[kks es izos”k jksdus ds 

vfrfjDr vk¡[kks es vR;f/kd rhoz izdk”k dks ,dk,d izos”k djus ls jksdrh gSA iydks ds izR;sd dqN 

lsds.Mks ij >idus jgus ls xzfUFky nzO; ¼ vklw ½ us=xksyd ij QSy tkrs gS ftlls dkfuZ;k rg cuh 

jgrh gSA funzk ds nkSjku cUn iyds lzkoks dks okLihdj.k gksus ls jksdrh gSA 

4& cjkSfu;k¡ %& ;s ckg` inkFkksZ dks vk¡[kks es izos”k djus ls jksdrs gSA izR;sd vk¡[k dh iyd es yxHkx 200 

cjkSfu;k gksrh gS izR;sd cjksuh 3 ls 5 ekg es Lor% fxjdj uohu cjkSuh mx tkrh gSA 

5& us=”ys’ek %& ;g ,d iryh ikjn”kZd E;wdl esEczsu gS tks iydks vkUrfjd Hkkx dks vLrfjr djrh gS 

rFkk iyV dj us=xksyd ds Åij vkdj lrg dks vkPNkfnr djrh gSA ikjn”kZd dkfuZ;k ij vkdj 

lekIr gks tkrh gSA 

6& vJqizokgh midj.k %& bles vJqxzfUFk] vJqdks’k] vJq okfgfu;k rFkk uklk vJqokfguh ls curk gSA 
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vJqxzfUFk;k es vk¡lqvks dk fuekZ.k gksrk gSA 

vk¡lw %& vk¡[ks izR;sd 2 ls 10 lsd.M ij >idrh jgrh gS] ftlls vJqxzfUFk mnn~~hIr gksdj ,d 

futhZok.kqd rjy lzkfor djrh gS] ftls vk¡lw dgrs gSA vk¡lqvksa es rjy] Jo.k] E;wflu rFkk ,d 

thok.kquk”kd ,Utkbe jgrk gSA 

 

dk;Z %& ¼1½ vk¡lw vk¡[kks dks fpduk ,oa ue j[krs gS ftlls iydks dh xfr lgtrkiwoZd gks ldsA  

¼2½ vk¡lw ckg`; oLrqvks] “kwyd.kks vkfn dks /kksdj lkQ dj nsrs gSA  

¼3½ vk¡lwvks es fo|eku thok.kquk”kd ,Utkbe ykblkslkbe ls thok.kq u’V gks tkrs gSA  

¼4½ vk¡lw dkSfu;k ,oa ysUl dks ty ,oa iks’k.k dh vkiwfrZ djrs gSSA  

¼5½ vk¡lw us=xksyd dks LoPN ue fpduh lrg iznku djkrs gSA 

 

us= isf”k;k¡ %& us=xksyd dh blds lkQsn es xfr fuEu 6 isf”k;ksa ds lsV }kjk lEikfnr gksrh gSA bues 

apkj lh/kh vkSj nks frjNh isf”k;k gksrh gSA 

 

lh/kh isf”k;k¡ %&  

1- ehfM;y jsDVl 

2- ysVjy jsDVl 

3- lqihfj;j jsDVl 

4- bUQhfj;j jsDVl 

frjNh ;k fr;Zd isf”k;k¡ %&  

1 & lqihfj;j vkfOyd is”kh 

2 & bUQhfj;j vkfOyd is”kh 

 

         ;s lHkh isf”k;k ckg`; isf”k;k dgykrh gS D;ksfd ;s us=xksyd ds ckgj jgrh gSA bu lHkh isf”k;ks 

dh xfr;ks ls lEcfU/kr gksus ls gh vk¡[ks ?kqek;h tkrh gSA ftlls nksuks vk¡[ks ,d gh oLrq ij dsfUnzr gksrh 

gSA 

         vk¡[kks ds vUnj fuEu rhu fpduh isf”k;k jgrh gS] ftUgs vUrjLFk isf”k;k dgk tkrk gSA 

1 flfy;jh is”kh 

2 ljdqyj is”kh ;k fLQDVj I;wfiyk 
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3 jsfM;y is”kh ;k MkbysVj isihyk 

 

n`f’V rfU=dk ,oa n`f’V iFk %& ns[kus dk dk;Z n`f’V rfU=dkvks }kjk gksrk gS n``f’V rfU=dk, izdk”k laosn 

dh rfU=dk, gksrh gSA bu rfU=dk rUrqvks dh mRifRr vk¡[kks ds jsfVuk es gksrh gS tks eSD;wyk Y;wfe;k ls 

yxHkx 0-5 lseh ukd dh vksj vfHkfcUnq gksdj vkfIVd rfU=dk cukrs gsA ;g rfU=dk us=xksyd ds fiNys 

Hkkx ls fudyrh gS vkSj fiV;wVjh xzfUFk ds ikl vkdj nwljh vksj dh vkfLVd rfU=dk ls fey tkrh gSA 

bl dzkflxa LFky dks vkfIVd psLek dgrs gSA bl LFkku ij vkdj nksuks vk¡[kks dh vkfIVd rfU=dk ds 

ukd dh vksj ds vk/kŝ &vk/ks rUrq ,d&nwljs dks dzzkl dj lh/ks vkxs dh vksj c<+ tkrs gSA ysVjy l.M ds 

“ks’k izR;sd jsfVuk ds rfU=dk rUrq fcuk ,d&nwljs dks dzk¡l fd, nksuks rjQ vxzlj gksrs gq, e/; efLr’d 

esa igq¡p tkrs gSSA vkfIVd fp;k:e ls gksdj xqtjus ds mijkUr rfU=dk rUrqvks ds ^^ n`f’ViFk ** dgk tkrk 

gSA izR;sd n`f’ViFk esa nwljh esa nwljh  vks dh vk¡[k ds jsfVuk ds uklk rUrqvks ,oa mlh vks dh vk¡[k dh 

jsfVuk ds ysVjy rUrqvks dk lekos”k gksrk gSA 

      izR;sd n`f’ViFk lsjhcze ls gksdj ihNs dh vksj tkrk gS rFkk FkSysel es ds U;wfDr;l es ds U;wjkUl 

ftUgs ^^ ysVjy tsfudqysV ckMh ** dgk tkrk gS ds lkFk rUrq feyu djrk gSA ogk¡ ls ysVjy lsfudqysV 

ckMh esa ds U;wjkUl ds v{k rUrq izefLr’dh; dkVsZDl ds vkfDlfiVy yksc esa izkFkfed n`f’Vijd dkVsZDl esa 

iz{ksfir gksrs gSA tgk¡ n`f’V vkosxksa dh O;k[;k ,oa fo”ys’k.k gksrk gSA 

 

n`f’V dh fdz;kfof/k %& izdk”k n`̀hf’Veku ÅtkZ ds ,d :Ik gS] tks ok;q ds ek/;e ls yxHkx 3]00]000 

fdehŒ izfr lsd.M dh xfr ls rjaxksaesa xeu djrk gSA 

      izdk”k dh fdj.ks lekU;r% lkekUrj js[kk es pyrh gS] fadUrq tc ;s ,d ?kuRo okys ek/;e ls fHkUu 

?kuRo okys ek/;e es xqtjrh gS  rks ;s >qd tkrh gS] bl >qdkc dks viorZu dgk tkrk gSA ckg`; ok;q ls 

vk¡[k es izos”k djus okyh izdk”k fdj.ks viofrZr gks tkrh gS vkSj vfHkfcUnqx gksdj vFkkZr ,d fcUnq ij 

feydj jsfVuk ds Qksdl fcUnq ij dsfUnzr gks tkrh gSA 

      jsfVuk ij igq¡pus ls iwoZ izdk”k dh fdj.ks vk¡[kks ds ikjn”khZ viorZd ek/;eksa dkfuZ;k] ,Eoh;l 

g;wej ysUl ,oa fonzh;l g;wej ls gksdj xtjrh gSA bues ysUl gh ,d ,slh jpuk gS ftles izdk”k dh 

fdj.kks dks >qdkus ;k viorZu djus dh {kerk jgrh gS ftlls os vfHkfcUnqx gksdj ysUl ds ihNs jsfVuk ij 

fcEc cukrh gSA 

      jpuk dh n``f’V ls vk¡[kks dh rqyuk dSejs ls dh tkrh gS ftles iyds dSejs ds leku vk¡[kks ds fy, 

“kqVj dk dke djrh gS izdk”k ds izos”k ds f[kM+dh ^^ dkfuZ;k ** ds :i es jgrh gS vkbfjl Hkhrj izos”k 
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djus okys izdk”k dh ek=k dks fu;fU=r djrk gS fdzLVsykbu ysUl ls izdk”k dh  fdj.ks Qksdl gksrh gS 

vfHke/; okfgdke;h ijr dSejs ds izdk”kjks/kd ckDl dk dke djrh gS rFkk jsfVuk dSejs ds leku izdk”k 

ds izfr laosnu”khy IysV dk dke djrh gSA 

      dSejs ds lkeus tks oLrq jgrh gS dSejs dh IysV ij mldk mYVk izfrfcEc curk gSA Bhd mlh 

izdkj vk¡[kks ls ns[kh tkus okyh oLrqvks dk mYVk izfrfcEc jsfVuk ij curk gSA oLrq ls izdk”k dh fdj.ks 

fudyrh gS vkSj ,Doh;l g`;wej ysUl ,oa foVªh;l g;wej dks ikj djds jsfVuk ij iM+rh gSA ysUl rFkk 

dkfuZ;k izdk”k dh lekUrj fdj.kks dks jsfVuk ij dsUnzhHkwr djrs gSaA dSejs es ysUl ls Qksdl&fcUnq dh nwjh 

fuf”pr gksrh gS vkSj ysUl dks vkxs&ihNs f[kldk dj QksVksxzkQh IysV ij oLrq dk Li’V izfrfcEc fy;k 

tkrk gSA vk¡[k es Hkh ysUl rFkk jsfVuk dh nwjh fuf”pr gksrh gSA vr% vk¡[k esa ysUl ls Qksdl fcUnq dh 

nwjh dks flfy;jh isf”k;ks dh ladqpu fdz;k }kjk cny dj oLrq ds Li’V izfrfcEc dks jsfVuk ij izkIr fd;k 

tkrk gSA 

      vkfIVd rfU=dk }kjk izfrfcEc dh foLr̀r lwpuk izefLrLdh; dkVsZDl ds vkfDlfiVy yksc es 

igq¡prh gS tgk¡ ;g psruk es fodflr gksrh gSA bl izdkj vkfIVd rfU=dkvks }kjk laosnuk, efLr’d ds 

n``f’V {ks= es igq¡prh gS] Qyr% efLr’d dks ns[kus dh vuqHkwfr gksrh gSA jsfVuk ds mYVs fcEc dks lh/kk 

fn[kkuk efLr’d dk dke gSA 

              

11.9 izfrj{kk ra=   

ckã ok;qe.My esa yk[kksa&djksM+ksa dh la[;k esa lw{e tho mifLFkr gksrs gSaA ;s  lw{e tho izfr{k.k ekuo 

“kjhj ij vkdze.k djrs jgrs gSaA ;|fi Ropk ,d izeq[k lqj{kk vkoj.k ds :Ik esa “kjhj dh j{kk djrh 

jgrh gS] fdUrq fQj Hkh ckã okrkoj.k ls cgqr lkjs lw{e tho “okl ds ek/;e lsa vFkok Hkkstu vkSj ty 

ds }kjk vFkok vU; ek/;eksa ls ekuo “kjhj ds vUnj pys tkrs gSA bu lw{e jksxk.kqvksa ls “kjhj dh lqj{kk 

djus ds fy, bZ”oj }kjk ekuo “kjhj dks ,d fo”ks’k ra= fn;k gS] ftls “kjhj izfrj{kk ra= vFkok ylhdk 

ra= dh laKk nh tkrh gSa bl ra= dk egRoiw.kZ dk;Z jksxk.kqvksa ls “kjhj dh lqj{kk djuk gksrk gSaA bl ra= 

dks bl izdkj le>k tk ldrk gS& 

^^”kjhj dk og egRoiw.kZ ra= tks ckã thok.kqvksa] fo’kk.kqvksa ,oa jksxk.kqvksa ls “kjhj dh lqj{kk djrk 

gqvk “kjhj dks LoLFk ,oa ÅtkZoku cuk;s j[kus dk egRoiw.kZ dk;Z djrk gS] izfrj{kk ra= dgykrk gSA** 

blds vUrxZr izeq[k :Ik ls ylhdk xzfUFk;ksa ,oa ylhdk Årdksa dh lajpuk ,oa dk;ksZa dk v/;;u fd;k 

tkrk gSA 

 ylhdk ¼Lymph½ 
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        ylhdk jDr IykTek ds leku LoPN ty tSlk nzo inkFkZ gksrk gSA bl nzo esa yfldk xzfUFk;ksa 

ls mRiUu fyEQkslkbV~l¼Lymphocytes s½ mifLFkr gksrh gSA fyEQkslkbV~l dks ekuo “kjhj dh xLrh lsuk 

dh tkrh gS D;ksafd fyEQkslkbV~l lEiw.kZ “kjhj esa ifjHkze.k djrh gqbZ “kjhj dh lqj{kk dk dk;ZHkkj laHkkyrh 

gSA fyEQkslkbV~l esa izeq[k :i ls “osr jDr dksf”kdk,a ¼Y;wdkslkbV~l½ ik;h tkrh gSA ftudk dk;Z “kjhj 

esa mifLFkr fo’kk.kq vFkok jksxk.kq dk Hk{k.k djuk gksrk gSa tgka ij Hkh vFkok ftl vax esa “osr jDr 

dksf”kdkvksa dks fo’kk.kq ;k jksxk.kq feyrk gS] ;g mlds pkjksa vkSj ?ksjk cuk nsrh gS rFkk mlls ;q) djrh gSaA 

bl ;q) dh voLFkk esa “kjhj dk rkidze c<+ tkrk gSA izk;% ;g vuqHko Hkh gksrk gS fd “kjhj esa ladze.k 

gksus ij “kjhj dk rkidze c<+k gqvk jgrk gSA 

“osr jDr dksf”kdk,a jksxk.kqvksa ls rc&rd djrh jgrh gS] tc&rc dh “osr jDr dksf”kdkvksa dh 

fot; ugha gks tkrhA ,slh voLFkk esa “osr jDr dksf”kdk,a viuh la[;k,a c<+krh gS rFkk :d&:d dj 

jksxk.kqvksa ds fo:) ;q) djrh jgrh gSA ge O;kogkfjd :Ik esa izk;% ;g ns[krs gS fd gesa ,d fuf”pr 

vUrjky ij gh cq[kkj vkfn vkrk gS rFkk dqN le; “kjhj dk rkidze lkekU; gksus ds ckn rhu ls N% 

?k.Vs ckn iqu% rkidze c<+ tkrk gSa bldk dkj.k ;g gS fd ;q) esa gkj gksus ij “osr jDr dksf”kdk,a iqu% 

viuh la[;k,a c<+krh gS rFkk la[;k vf/kd gksus ij jksxk.kqvksa ds fo:) ;q) djrh gSA 

Yklhdk nzo lEiw.kZ “kjhj esa okfgdkvksa ds ek/;e ls ifjHkze.k djrk jgrk gSA bu okfgdkvksa ds ekxZ 

esa dqN fuf”pr LFkkuksa ij NksVs&NksVs mrd ds fi.M mifLFkr gksrs gSA bu fi.Mksa dks ylhdk ,oa dgk 

tkrk gSA ;g ylhdk ioZ xnZu] ik”oZ Hkqtk ¼cxy½] o{k mnj vkfn LFkkuksa ij izeq[k :Ik ls gksrs gSaA 

Yklhdk ioZ Nyuh dk dk;Z djrh gS vkSj ylhdk nzo dks Nkurh jgrh gSA bl dkj.k yfldk esa mifLFkr 

gkfudkjd inkFkZ ;gka ij Nudj vyx gks tkrk gSA ;gh dkj.k gksrk gS fd “kjhj es Lakdze.k gksus ij bu 

LFkkuksa ij lwtu ds lkFk rhoz osnuk izkjEHk gks tkrh gSA  
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ekuo “kjhj ds ylhdk ra= esa fuEu rhu egRoiw.kZ vaxksa dk lekos”k gksrk gS& 

1 Iyhgk ¼spleen½ 

2 Fkk;el xzfUFk ¼Thymus Gland½ 

3 Vk¡flYl ¼Tonsils½ 

1 Iyhgk ¼Spleen½ 

Iyhgk  ,d izeq[k yfldk vax gksrk gSaA ;g Mk;kQzke ds uhps vkSj isfUdz;kt ds lkFk fLFkr gksrk 

gSA bldk otu 200 xzke  rFkk jax cSxuh gksrk gSA Iyhgk jDr dks Nkuus dk dk;Z djrh gSa bl vax esa 

Hk{k.k dksf”kdk,a ik;h tkrh gS tks lq{e thok.kqvksa dk Hk{k.k djrh gSA blds lkFk&lkFk e`r yky jDr 

dksf”kdk,a Hkh ;gha ij jDr ls vyx dj nh tkrh gSaA e`r yky jDr dksf”kdkvksa ds fgeksXyksfcu ls ykSg 

rRo dks vyx dj iqu% jDr d.k cuus gsrq vfLFk eTtk rd igaqpk fn;k tkrk gSa blds lkFk&lkFk yky 

jDr d.kksa ,oa fcEck.kqvksa dk Hk.Mkj.k Hkh Iyhgk esa gh fd;k tkrk gS] ftl dkj.k Iyhgk dks ekuo “kjhj dk 

CyM  cSad Hkh dgk tkrk gSaA 
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2 Fkk;el xzfUFk ¼Thymus Gland½ 

Fkk;el g`n; ds lehi fLFkr ekuo “kjhj dh egRoiw.kZ vUr%L=koh xzfUFk gS tks fyEQkslkbV~l dk 

fuek.kZ djrh gSaA bl xzfUFk dk lh/kk lEcU/k euq’; dh jksx izfrjks/kd {kerk ds lkFk gksrk gSA tUe ls 

ysdj ;kSoukjEHk rd bl xzfUFk dk vkdkj c<+rk jgrk gS tcfd vkxs pydj ;g xzfUFk fuf’dz; gks tkrh 

gSA 

3 Vk¡flYl ¼Tonsil s½ 

euq’; ds xys esa ,d tksM+h vFkkZr~ la[;k esa nks Vk¡fly mifLFkr gksrs gSaA budk dk;Z euq’; ikpu 

,oa “olu fdz;k esa mifLFkr jksxk.kqvksa dks u’V djuk gksrk gSA fod`r vkgkj&fogkj ,oa ekSle ifjorZu ds 

QyLo:Ik xys esa fLFkr Vk¡fly dks vf/kd dk;Z djuk iM+rk gS ftl dkj.k budk vkdkj c<+ tkrk gS 

vkSj buesa lwtu ds lkFk osnuk mRiUu gksA 

              

jksx{kerk ¼Immunity½ 

fdlh jksx fo”ks’kdj fdlh ladzked jksx ds izfr izfrjks/k”kfDr ds gksus vFkok mlls lqjf{kr gksus dh voLFkk 

dks jksx{kerk ;k bE;wfuVh ¼Immunity½ dgrs gSA izfrtu&izfrfi.M ;k ,fUVtu&,UVhc¡kMh izfrfdz;k 

bE;wfuVh dk vk/kkj curh gSA fdlh jksx ds izfr bE;wfuVh mRiUu gks tkus ls ml jksx ls yM+us dh “kfDr 

mRiUu gks tkrh gS ftlls ml jksx ds thok.kqvksa vFkok fc’kk.kqvksa vkkfn dk dksbZ izHkko ugha gksrkA 

fpfdRlk”kkL= dh og “kk[kk ftlesa jksxksa ds izfr jksx{kerk ;k bE;wfuVh dk v/;;u fd;k tkrk gS 

jksx{kerk&foKku ;k bE;wuksyk¡th ¼Immunology½ dgykrh gSA blesa ,fUVtu&,UVhck¡Mh izfrdz;kvksa dk 

rFkk vlkekU; jksx{kerk izfrfdz;kvksa ¼,ythZtU; izfrfdz;kvksa½ dk Hkh v/;;u fd;k tkrk gSA tc jksxksa ds 

izfr jksx{kerk dk v/;;u djds mudk funku fd;k tkrk gS rks ;g uSnkfud jksx{kerk&foKku 

¼Diagnostic immunology½ dgykrk gSA 

izfrtu ;k ,fUVtu ¼Antigen½ D;k gS ? 

“kjhj esa ckgj ls izos”k djus okyk ;k mlesa mRiUu gksus okyk ,slk inkFkZ tks izfrfi.M ;k ,UVhc¡kMh ds 

cuus  dks izsfjr djrk gS tks fo”ks’k :Ik ls mlh ds lkFk izfrfdz;k djrh gS ,fUVtu dgykrk gSA 

,fUVtu&,UVhc¡kMh fuekZ.k dks izsfjr djus ds fy, ,fUVtu dk v.kq&Hkkj ¼Molecular weight½ 10]000 ;k 

blls vf/kd gksuk vko”;d gS ,fUVtu izk;% izksVhu gksrs gSA dksbZ ,fUVtu “kjhj esa ckgj ls izos”k djus 

okyk tSls thok.kq fo’kk.kq dod thofo’k ¼Toxin s½ ckã jDr dksf”kdk,¡ vkfn gksrh gS rFkk oSDlhu ds :Ik esa 

bUtSD”ku }kjk “kjhj esa igq¡pk;s tkus okys d`f=e ,fUVtu gksrs gSA 

Ikzfrfi.M ;k ,UVhck¡Mh D;k gS \ 
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Ikzfrfi.M ;k ,UVhck¡Mh ,d  izksVhu inkFkZ  gksrh gSa tks fof”k’V :Ik ls fdlh ,fUVtu dh vuqfdz;k essa 

fyEQkslkbVksa ,oa IykTek dksf”kdkvksa }kjk mRiUu gksrk gS vkSj ,fUVtu ds lkFk gh  izfrfdz;k djrk gSa 

,fUVtu&,UVhck¡Mh izfrdz;k bE;wfuVh dk vk/kkj curh gSA ,UVhck¡fM;ksa dks mRiUu djus okyh dksf”kdk,¡ 

bE;wukslkbV dgykrh gS tks ,fUVtuksa }kjk mRrsftr gksdj ,UVhck¡fM;k¡ mRiUu djrh gSa LoLFkkoLFkk dks 

dk;e j[kus ds fy, bE;wukslkbVksa dks LoLFk ,oa lfdz; gksuk pkfg,A ,UVhck¡fM;ksa iwoZ esa gq, thok.kqt 

fo’kk.kqt vFkkok dod ladze.k Vhdkdj.k vFkok xHkkZ”k; esa ekrk ls f”k”kq esa LFkkukUrfjr gksus ds 

ifj.kkeLo:Ik ik;h tkrh gS ;k fdlh Kkr ,fUVtu&mRrstu ds vHkko esa Hkh ,UVhck¡fM;k¡ mRiUu gks ldrh 

gSA buds vfrfjDr “kjhj esa ,slh ,UVhck¡fM;k¡ gksrh gSa tks fo”ks’k :Ik ls mu ,fUVtuksa ds lkFk izfrfdz;k 

djrh gS ftuds izfrvukoR̀r gksus dk dksbZ bfro`Rr ugha feyrkA ;s LokHkkfod ;k izkd`frd ,UVhck¡fM;ksa 

dgykrh gSA lHkh ,UVhck¡fM;ksa IykTek izksVhuksa ds ,d fo”ks’k oxZ bE;wuskXyksfcu dh gksrh gSA ekuo o;Ld esa 

lkekU;r% fuEu ik¡p izdkj dh bE’;wuksXyksfcu ikbZ tkrh gSa ftUgsa la{ksi esa lg fy[kk tkrk gSA 

 

1.Immunoglobulin gamma A {lgA} 

;g cfg%L=koh xzfUFk;ska ¼Exocrine glands½ ds L=koksa tSls nw/k “oluh; iFkksa ,oa vk¡r dh “ys’ek rFkk 

vk¡lqvksa vkfn esa ibZ tkus okyh eq[; bE;wuksXykscqfyu gS tks “ysf’ed dyk dh lrg dh thok.kqt ,oa 

thok.kqt ,oa fo’kk.kqt ladze.k ls j{kk djrh gSA 

2.Immunoglobulin gamma D {lgD} 

;g lkekU; ekuo IykTek esa cgqr gh lw{e ek=k esa ik;h tkus okyh ,d izksVhu gS ftldk dk;Z vKkr gSA 

3.Immunoglobulin gamma E {IgE} 

;g “olu^&iFkksa ,oa vkU=&uyh dsk vkLrfjr djus okyh “ysf’ed dyk dh dksf”kdkvksa ls mRiUu gksus 

okyh ,d xkek Xykscqfyu gS tks ,ythZ ds cgqr ls jksfx;ksa esa c<+ tkrh gSA 

4. Immunoglobulin gamma G {IgG} 

;g IykTek esa ik;h tkus okyh ,d izeq[k bE;wuksXykscqfyu gS tks izlo ls iwoZ vijk ls gksdj f”k”kq esa igq¡p 

tkrh gS vkSj mlesa tUe ls iwoZ bE;wfuVh mRiUu dj nsrh gSA ;g ,UVhVk¡fDlu fo’kk.kqvksa ,oa thok.kqvksa ds 

fy, eq[; ,UVhck¡Mh gSA 

5. Immunoglobulin M {IgM} 

;g izk;% izR;sd jksx{ke vuqfdz;k esa ladze.k ds izkjfEHkd dky  esa cuus okyh bE;wuksXykscqfyu gSaA 

          lHkh bE;wuksXykscqfyuksa esa ls IgG rFkk IgM gh lhjeh ijh{k.k esa egRoiw.kZ gSA lw{ek.kq ds 

izkjfEHkd lEidZ ls lcls igys rqjUr gh Igm ,UVhck¡Mh curh gSA 

         jksx{kerk {Immunity} fuEu izdkj dh gksrh gS& 
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1. izkd`frd ;k LokHkkfod jksx{kerk {Natural immunity} 

        ;g fdUgh izkd`frd oa”kkxr dkjdksa dh fo|ekurk ds ifj.kkeLo:Ik fdlh jksx ds izfr tUe 

ls gh gksus okyh LFkk;h jksx{kerk gSaA 

2. mikftZr jksx{kerk {Acquired immunity}   

          ;g tUe ds ckn mRiUu gksus okyh jksx{kerk gksrh gS rFkk lfdz; rFkk fuf’dz; nks izdkj 

dh gksrh gSa%& 

A lfdz; jksx{kerk {Active immunity} 

         lfdz; jksx{kerk dk vFkZ gksrk gS fd O;fDr esa fdlh ,fUVtu ds izfr vuqfdz;k  gqbZ vkSj mlesa 

mldh viuh ,UVhc¡kfM+;k¡ mRiUu gks x;h gS ;g mikftZr bE;wfuVh fdlh fof”k’V ,fUVtu ds izfr gksrh gSaA 

bldk vfHkizk; gqvk fd ,UVhck¡fM;k¡ fdlh ,d jksxk.kq ds izfr fof”k’V gksrh gS D;ksfd fofHkUu jksxk.kqvksa esa 

fofHkUu  ,fUVtu ds xq.k gksrs gSa lfdz; jksx{kerk Hkh  nks izdkj dh gksrh gS& 

1 LokHkkfod lfdz; jksx{kerk {Natural active immunity} 

;g LokHkkfod  :i ls ok;qe.My esa fopj.k djrs gq, thok.kq fo’kk.kq vkfn ds “kjhj esa izos”k dj tkus ds 

dqN le; i”pkr~~ mRiUu gksus okyh jksx{kerk ;k bE;wfuVh gksrh gS tks thou Hkj cuh jgrh gS ftlls 

Hkfo’; esa ml thok.kq ;k fo’kk.kq fo”ks’k ls yM+us dh “kfDr mRiUu gks tkrh gS vkSj fQj mldk “kjhj ij 

dksbZ izHkko ugha gksrk tSls pspd ;k cM+h ekrk ¼Small pox½ ,d fo’kk.kq }kjk  mRiUu gksus okyk jksx gSaA 

fdlh O;fDr esa ,d ckj pspd fudy vkus ds ckn ftUnxh Hkj og pspd dk jksxh ugha curkA bldk 

dkj.k ;g gS fd pspd dh chekjh ds nkSjku ,d ckj pspd ds fo’kk.kqvksa ds “kjhj esa izfo’V gks tkus ds 

i”pkr~ IykTek esa B-fyEQkslkbV fodflr gksrh gS tks ladze.k QSykus okys jksxk.kqvksa dk eqdkcyk djus ds 

fy, i;kZIr ek=k esa ,UVhck¡fM+;k¡ mRiUu djrh gS ftlls “kjhj esa pspd ds izfr bE;wfuVh mRiUu gks tkrh 

gSA jksxh ds LoLFk gks tkus ij fyEQklkbVksa esa fof”k’V ,UVhck¡fM;k¡ mRiUu djus dh {kerk cuh jgrh gS 

ftlls Hkfo’; esa pspd ds fo’kk.kq ds ladze.k  ds izfr bE;wfuVh mRiUu gks tkrh gS rFkk pspd ds fo’kk.kq 

“kjhj esa izfo’V gks tkus ds i”pkr~ fuf’dz; gks tkrs gS vkSj mudk “kjhj ij dksbZ izHkko ughs gksrkA blh 

izdkj y?kqelwfjdk ;k NksVh ekrk ¼Chicken pox½ Hkh ,d ckj gksus ds ckn fQj ugha gksrhA blds lkFk gh 

gihZttk¡LVj ¼ftls vke Hkk’kk esa edM+h Qyuk dgk  tkrk gS ftlesa tusÅ dh lh/k esa nkus fudy vkrs 

gSaA½ Hkh dHkh ugha gksrk D;ksafd nksuksa jksxksa dks mRiUu djus okyk fo’kk.kq ,d gh gksrk gSA 

2 d`f+=e lfdz; jksx{kerk ¼Artificial active immunity½   fdlh jksx tSls pspd [kljk ¼Measles½ 

d.kZiwoZxzfUFk”kks/k ;k xnwn ¼Mumps½ fMQFkhfj;k VsVul rFkk dkyh [kk¡lh vkfn ds izfr Vhdk ¼oSDlhu dk 

bUtSD”ku½ yxkkdj d`f=e :i ls bE;wfuVh mRiUu dh tkrh gSa oSDlhu esa lEcfU/kr jksx ds fuf’dz;dr̀ 
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thok.kq ;k fo’kk.kq gksrs gSa tks “kjhj esa igq¡p dj jksx rks mRiUu ugha djrs ;k ladze.k rks ugha QSykrs gS 

ijUrq buesa ,fUVtu xq.k gksus ds dkj.k buls ,UVhck¡fM;k¡ mRiUu gksus ds ifj.kkeLo:i bE;wfuVh mRiUu gks 

tkrh gSA oSDlhu dk bUtSD”ku yxkkus ds i”pkr~ fM¶Fkhfj;k]dkyh [kk¡lh rFkk xnwn ¼Mumps½ esa lEiw.kZ 

thou ds fy, rFkk vU; jksxksa ess dqN gh o’kksZ ;k dsoy dqN lIrkgksa ds fy, bE;wfuVh mRiUu gksrh gS vkSj 

jksxh dks nwljh ;k rhljh ckj Vhdk yxokus dh vko”;drk gksrh gSA bE;wfuVh mRiUu gksus vkSj mlds 

dk;e jgus ds fy, vk;q ,oa iks’k.k dk cM+k egRo gSA o`) yksxksa esa rFkk ftuesa iks’k.k dh deh gksrh gS 

muesa fyEQkslkbV fo”ks’k :Ik ls B& fyEQkslkbVksa dk mRiUu de gks tkrk gS ftllsa muesa bE;wfuVh 

mRiUu ugha gks ikrhA 

B fuf’dz; jksx{kerk ¼Passive  immunity½& 

 1& fuf’dz; d̀f=e jksx{kerk ¼Passive artificial immunity½ 

             ;g fdlh O;fDr ds “kjhj ls ckgj vU; O;fDr ;k tUrq ds lhje esa cuh cukbZ ,UVhck¡fM;ksa 

dks ml O;fDr ds “kjhj esa izfo’V djds mlesa mRiUu dh xbZ bE;wfuVh gksrh gSA bl izdkj dh ,UVhck¡fM;ksa 

ladze.k ls xzLr jg pqds O;fDr ds lhje esa fo|eku gksrh gSa ;k fdlh jksx ds izfr tUrqvksa esa lkekU;r% 

?kksM+ks ds lhje esa ,UVhck¡fM;k¡ mRiUu dh tkrh gSa ?kksM+ks ls ,UVhck¡Mh ;qDr lhje ¼Anti serum½ miyC/k 

djds jksx dh jksdFkke ds fy, bls bUtSD”ku }kjk ml O;fDr esa izfo’V fd;k tkrk gSa blls dqN le; ds 

fy, lEcfU/kr jksx ls j{kk gks tkrh gS] lEiw.kZ thou Hkj j{kk ugha gks ikrh D;ksafd FkksM+h lh le;kof/k ds 

i”pkr~ ,slh bE;wfuVh lekIr gks tkrh gSA 

2 nsgnzoh jksx{kerk ¼Humoral immunity½ 

                   ;g “kjhj ds rjyksa tSls jDr lhje ,oa nw/k vkfn esa Hkze.k djrh gqbZ vfLFk eTtk 

dh fyEQkslkbVksa ¼B-Lymphocytes½ }kjk mRiUu ,UVhck¡fM;ksa ls mRiUUk gksus okyh mikftZr jksx{kerk 

¼Acquired immunity½ gksrh gS tks vkdzked jksxk.kqvksa ls “kjhj dh j{kk djrh gSA lhje ijh{k.kksa esa gekjk 

lEcU/k eq[; :i ls nsgnzoh jksx{kerk rFkk lhje esa fo|eku ,UVhck¡fM;ksa dk v/;;u djus ls gSa tc 

jksxk.kq izFke ckj “kjhj esa izos”k djrs gSa rks izkFkfed jksx{ke izfrfdz;k ds :Ik esa yxHkx 2 lIrkg ckn jDr 

esa FkksMh lh ,UVhck¡fM;k¡ ik;h tkrh gSA  ;g bE;wfuVh dsoy rHkh dk;e jgrh gS tc dqN gh fnuksa ds 

Hkhrj ¼2 ls 4 lIrkgksa ds Hkhrj½ iqu% “kjhj esa ,fUVtu ls lkeuk gksrk gSa ,fUVtu ls nqckjk lkeuk gksus ij 

f}rh;d jksx{ke izfrfdz;k (Secondary immune response½ mRiUu gksrh gS vkSj vcfd ckj “kjhj esa 

,UVhc¡kfM;k¡ mRiUu gksrh gSa ftuls mRiUu bE;wfuVh vf/kd “kfDr”kkyh ,oa jksx ds izfr fo”ks’k :I ls dk;Z 

djus okyh gksrh gSa vUr esa ,UVhck¡fM;ksa dk mRiUu vf/kdre gks tkrk gS ftlds i”pkr vkxs ,fUVtu ls 

lkeuk gksus ij vkSj vf/kd ,UVhck¡fM;k¡ mRiUu ugha gksrhA ladzzked jksxksa ds izfr lfdz; jksx{kehdj.k 
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¼Active immunisation½ djus essa bl fl)kUr dk mi;ksx fdlk tkrk gSaA 

3 dksf”kdh; jksx{kerk ¼Cellular immunity½ 

Fkkbel ls lEc) Årdksa ds fyEQkslkbVksa ¼T-Lymphocytes½ ls mRiUu gksus okyh ,UVhck¡fM;ksa ls 

dksf”kdh; jksx{kerk mRiUu gksrh gSa blls dqN thoksa tSls dodksa ¼Fungi½ ,oa vUrdksaf”kdh; jksxk.kkqvksa ls 

“kjhj dh j{kk gksrh gSaA 

4 LFkkuh; jksx{kerk 

,slh jksx{kerk tks “kjhj ds fdlh lhfer {ks= vFkok Ård esa gksrh gSA 

5 gMZ bE;wfuVh ¼Herd immunity½ 

;g yksxksa ds ,d lewg vFkok vkcknh esa fof”k’V jksxksa ds izfr gksus okyh jksx{kerk gksrh gSA 

Lojksx{kerk ¼Autoimmunity½ 

“kjhj dh jksx{ke&izfrfdz;k;sa lkekU;r% ckã ,fUVtu ;k ladzked oLrq ds izfr izfrfdz;k gksrh gSA 

lkekU;r% bE;wukslkbV viuh izksVhu ds izfr lgu”khy gksrh gS ftlls mudk cpiu ls gh okLrk iM+ jgk 

gS ijUrq dqN jksxRed n”kkvksa esa ãl djrk gqvk dksbZ Ård jDr ifjlapj.k esa viuh izksVhu dks eqDr 

djrk gS tgk¡ ij lkekU;r% mls ugha gksuk pkfg, Fkk vkSj ;g ^^ckã** izksVhu ,d ,fUVtu ds :I esa dk;Z 

djds Lo;a Ård dks u’V djus okyh vk¡Vks,UVhck¡fM;ksa dks mRiUu djrk gS ftlds ifj.kkeLo:Ik  “kjhj esa 

Lo{ke jksx ¼Autoommune diseases½ mRiUu gks tkrs gSa vFkok ,ythZtU; izfrfdz;k;sa ;k vfrlqxzkfgrk 

¼Hypersensitivity½ mRiUu gks tkrh gSa lkekU; :I ls mRiUu gksus okyk Lo{ke jksx jfDreY;wil ¼Lupus 

erythematosus½ gS tks la;ksth Ård dk ,d jksx gS ftlesa ãl djrh gqbZ is”kh ls ,d izksVhu eqDr gksrh 

gSA 

vlkekU; bE;wu izfrfØ;k;sa ¼ ,ythZtU; izfrfØ;k;sa½ 

bE;wu izfrfdz;k ds fuEu rhu gkfudkjd :Ik gksrs gSa nwljh ckj rFkk ckn esa ,fUVtuksa ls lkeuk gksus ij 

mRiUu gksrs gSa& 

1 ,UVhck¡Mh&e/;LFk ¼Antibody-mediated½ vFkkZr~ rqjUr gksus okyh izfrfØ;k;sa 

2 dksf”kdk&e/;LFk ¼Cell-mediated½ vFkkZr~ nsj ls mRiUu gksus okyh izfrfØ;k;sa 

3 ,UVhck¡Mh&e/;LFk ,oa dksf”kdk&e/;LFk fefJr izfrfØ;k;sa 

 

1 ,UVhck¡Mh&e/;LFk vFkkZr~ rqjUr mRiUu gksus okyh izfrfØ;k;sa  

IykTek dksf”kdkvksa ls cuh ,UVhck¡fM;k¡ vius ,fUVtuksa ds lkFk la;ksftr gksdj ,fUVtu@,UVhck¡Mh 

dk¡EySDl ¼Ag/Ab ;k bE;wu dk¡EySDl½ cukrh gSa ftlls rhozxzkgh ;k vfrlqxzkgh izfrfØ;k ¼Anaphytactic 



 

 

247 

reaction½ mRiUu gks tkrh gSA 

rhozxzkgh ;k vfrlqxzkgh izfrfdz;k;sa ¼Anaphylactic reactions½ 

,fUVtu@,UVhck¡Mh ¼Ag/ab½ la;kstu ,ytZu ¼Allergen½ ds :Ik esa ¼,ythZ mRiUu djus okyk dksbZ Hkh 

inkFkZ ,ytZu dgykrk gSaA½ dk;Z djrs gSaA ,ytZu ekLV dksf”kdkvksa ¼ekLV dksf”kdk,¡ la;ksth Ård 

dksf”kdk,¡ gksrh gSa ftudh df.dkvksa esa fgLVkehu gksrk gS ftlls ,ythZ mRiUu gksrh gSaA½ dks mn~nhIr 

djrs gS ftlls muls fgLVkehu ,oa fgLVkehu ds leku inkFkZ eqDr gkrs gSaA tc ;s inkFkZ vf/kd ek=k esa 

eqDr gksrs gSa tks vR;Ur xEHkhj ,ythZtU; izfrfdz;k vFkok rhozxzkgh izfrfdz;k mRiUu gks tkrh gS ftlesa 

LrC/krk ;k “kk¡d ¼Shock½ dh n”kk mRiUu gks tkrh gS ftlesa LrC/krk ¼Anaphylactic shock½ dgk tkrk 

gSaA ,slh n”kk mRiUu gks tkus ij jksxh ,dne ls csgks”k gks tkrk gS] mldh Ropk ihyh iM+ tkrh gS vkSj 

mls B.Ms ilhus vkrs gSa] mldk CyM izs”kj ,dne ls cgqr de gks tkrk gS] rkieku Hkh de gks tkrk gS] 

ukM+h xfr rhoz gks tkrh gS] iqrfy;k¡ pkSM+h gks tkrh gSa vkSj izdk”k ds izfr buesa cgqr /kheh izfrfdz;k gksrh 

gS] lk¡l ysus esa cgqr dfBukbZ gksrh gSaA vR;Uu xEHkhjkoLFkk esa igq¡p tkus ij jksxh dh èR;q Hkh gks tkrh 

gSA rhozxzkgh izfrfdz;k vDlj isuhflyhu] ,UVhVsVsfud lhje ¼Antitetanic serum-A.T.S)] yhoj ,DlVSªDV 

vkfn dk bUtSD”ku yxus ds rqjUr ckn mRiUu gks tkrh gS tks ,ytZu ds :Ik esa dk;Z djrs gSA buds 

vfrfjDr fdlh dhM+s tSls fcPNw vkSj dHkh&dHkh e/kqeD[kh ds dkVus ds ckn Hkh ;g n”kk mRiUu gks tkrh 

gSA dHkh& dHkh fdlh fo”ks’k izdkj dk HkksT; inkFkZ xzg.k dj ysus ij Hkh ,ythZ ;k rhozxkgh izfrfd;k 

mRiUu gks tkrh gSA 

dksf”kdk&e/;LFk vFkkZr~ nsj ls mRiUu gksus okyh izfrfdz;k;sa %&;s izfrfdz;k;s ,fUVtu ls nqckjk eqdkcyk 

gksus ds i”pkr /khjs&/khjs 24 ls 48 ?k.Vks ds Hkhrj mRiUu gksrh gSA ;s fof”k’V :Ik ls lfdzf;r Vh& 

fyEQkslkbVksa rFkk Hk{kd dksf”kdkvksa dh fdz;k”khyrkvksa ds dkj.k gksrh gSA fyEQkslkbVksa ls fyEQksdkbu 

uked inkFkZ mRiUu gksrs gS tks ,UVhckfM;k¡ ugh gksrs vkSj bE;wu izfrfdz;k dks c<k nsrs gS vkSj jksxxzLr 

{ks= dh vksj dh c̀grHk{kddksf”kdkvksa dks vkdf’kZr djrs gS ,oa mUgs mlesa jksd ysrs gS vkSj 

Hk{k.kdksf”kdkfdz;k dks izksRlkfgr djrs gSA bl izdkj dh ,ythZtU; izfrfdz;kvksa dks mRiUu djus okys 

,fUVtu {k; jksx ¼risfnd½] [kljk rFkk d.kZiwoZxzfUFk”kks/k ;k xnwn vkfn jksxksa ds jksxk.kq] dqN oSDlhu tSls 

pspd ds izfr cuh oSDlhu vkfn gksrs gSA buds vfrfjDr dqN /kkrq vkSj jklk;fud ;kSfxd gksrs gS tks 

Ropk es igq¡p dj izksVhu ls la;ksftr gksdj ,ythZtU; laLi”kZ Rod~”kksFk mRiUu djrs gSA 

,UVhck¡Mh&e/;LFk ,oa dksf”kdk&e/;LFk fefJr izfrfdz;k;sa %& buds vUrxZr vla;ksT; ;k vlaxr jDr ds 

vk/kku ds ifj.kkeLo:i mRiUu izfrfdz;k rFkk cgqr ls Lo{ke jksxksa dk lekos”k gksrk gSA vla;ksT; jDr 

vk/kkj esa nkrk ds jDr dh yky dksf”kdkvks ij fo|eku ,fUVtu izkid ds jDr IykTek esa fo|eku 
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,UVhck¡fM;ksa ds lkFk izfrfdz;k djrs gS ftlls yky dksf”kdkvksa dk lewgu gks tkrk gS vkSj mudk 

jDrki?kVu gks tkrk gSA+ 

vH;klkFkZ ç'u ― 

fjä LFkkuksa dh iwfrZ dhft, 

1- ___________KkusfUæ;k¡  dk laca/k 'kjhj larqyu ls  gksrh gSA 

2- ckg;  txr ds Kku dh çkfIr fofHkUu çdkj dh______________ds }kjk gh laHko gksrh gSA 

3- ekuo tho dk_______________Hkkx dM+os jl ds çfr laosnu'khy gksrkA 

4- ekuo us= dk vkarfjd Hkkx ___________ dgykrk gS 

5-  ?kzk.ksfUæ;k¡ ____________dk Kku djkrh gSA 

6- çfrj{kk ra= dks____Hkh dgk tkrk gSA 

7- jksxNerk ¼bE;wfuVh½ dk v/;;u___dgykrk gSA 

8- ekuo 'kjhj esa___çdkj fd bE;wuksXyksfcu ikbZ tkfr gSA 

9- ,aVhtu dh vuqfØ;k ls__  mRiUu gksrs gSaA 

 

11.10    lkjka'k & fç; ikBdks mijksä fooj.k ls vki tku pqds gSa fd Kkusafæ;k¡ D;k gS bu ds fdrus 

çdkj gSa rFkk çR;sd Kkusafæ; dh lajpuk rFkk dk;Z fof/k D;k gS oLrqr% 'kjhj ds vaxksa ds e/;e ls ckg; 

txr dk Kku gksrk gS] mUgsa Kkusafæ;k¡ dgk tkrk gS] çR;sd jkuh Kkusafæ;k¡ dh vius fo'ks"k lajpuk ,oa 

dk;Z gksrs gSaA Ropk Li'kZ dk ]ukd xa/k dk]ftNk Lokn dk ]vka[k „'; dk rFkk dku /ofu ¼'kCn½ dk 

vuqHko ,oa tkudkjh miyC/k djokrs gSa A vr% Li"V gS fd vU; laLFkkuksa dh rjg gh Kkusafæ; dk Hkh 

viuk egRoiw.kZ LFkku gS 

         mijksä fooj.k ls vki tku pqds gksaxs fd çfrj{kk ra= D;k gS\ bl ds fdrus Hkkx gksrs gSaA rFkk 

jksx {kerk D;k gksrh gS\ oLrqr% 'kjhj esa vkØe.k djus okys lw{e jksxk.kqvksa ls 'kjhj dh lqj{kk djus ds 

fy, bZ'oj  ekuo 'kjhj dks ,d fo'ks"k ra= fn;k gS ftls 'kjhj çrh{kk ra= dh j{kk nh tkrh gSA bl ra= 

dk egRoiw.kZ dk;Z jksxk.kqvksa ls 'kjhj dh lqj{kk djuk gksrk gSA rks ikB+dks bl çdkj Li"V gS fd 'kjhj dk 

og egRoiw.kZ ra= tks ckg; thok.kqvksa] fo"kk.kqvks ,oa jksxk.kqvksa ls 'kjhj dh lqj{kk djrk gqvk 'kjhj dks 

LoLFk ,oa ÅtkZoku cuk, j[kus dk egRoiw.kZ dk;Z djrk gS] çfrj{kk ra= dgykrk gSAsa 

 

11.11    'kCnokyh & 
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• fjlsIVlZ & rkaf=dk rarq ds vafre Hkkxksa dh ,d tky tSlh lajpuk tks laosnuk vks dks xzg.k dj 

efLr"d esa igqapkus dk dk;Z djrh gSaA 

• f}/kzqoh; & nks /kzqo okyh 

• v�fIVdy & vka[k ls lacaf/kr 

• v�y QsDVjh & ukd ls lacaf/kr 

• míhid & ftlds dkj.k fdlh çdkj dh çfrfØ;k mRiUu gksA 

•      fyEQ ¼yfldk½ & jä IykTek ds lkeku ty tSls æo inkFkZ 

•         Iyhgk & ,d çeq[k yfldk vax gksrk gS] tks Mk;Ýke ds uhps vkSj iksfUØ;kt ds lkFk fLFkr     

       gksrk gSA 

•        Fkkbel xzafFk & ekuo 'kjhj dh egRoiw.kZ var% lzkoh xzafFk gS]tks fyEQkslkbV~l dk fuekZ.k  

      djrh gSA 

•       Vk¡flYl & euq"; ds xys esa ,d tksM+h vFkkZr la[;k esa Mksj V�fly mikf/kr gksrs gSaA tks  

      euq"; ikpu o Lolu fØ;k esa mifLFkr jksxk.kqvksa dks u"V djrs gSaA 

•       jksx Nerk & jksx ds çfr çfrjks/kd'kfä 

 

11.12   vH;kl ç'uksa ds mÙkj ― 

1-d.kZ¼dku½ 

2- laosnukvks 

3- fiNyk Hkkx 

4- jsfVuk 

5- xa/k 

6- yfldk ra= 

7- jksx Nerk foKku           

8- bE;wuksy�th  

9- 5 

10- ,aVhc�Mh 
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11.13  lanHkZ xzaFk lwph – 

1- jLrksxh ] M�DVj ohj ckyk ] ¼2016½ tsc jlk;u rFkk dk;Z dh ] dsnkj ukFk jke ukFk  

2- xqIrk ] çks° vuUr çdk'k ¼2008½ ekuo 'kjhj jpuk o fØ;k foKku ] lfer çdk'ku vkxjk  

3- lDlsuk ] vks° ih° ¼2009½ ,ukVkeh ,aM fQft;ksy�th ] Hkklk Hkou eFkqjk  

4- 'kekZ ] Mªk° rkjk paæ ¼1999½ vk;qosZfn; 'kjhj jpuk foKku ] uknk iqLrd HkaMkj jsyos jksM jksrd 

5- nhf{kr jkts'k ¼2002½ 'kjhj jpuk  fØ;k foKku ] Hkklk Hkou eFkqjk  

6- xkSM+ 'kho dqekj ¼1976½ vfHkuo 'kjhj fØ;k foKku ] ukFk iqLrd HkaMkj ] jsyos jksM jksVd  

 

11.14   fuca/kkRed ç'u & 

ç'u 1 & „'; bafæ; d.ksZfUæ; dh jpuk ,oa fØ;kfof/k dks le>kb;s  

ç'u 2 & Kkusafæ; D;k gS\ fdUgha rhu Kkusafæ;ksa dh lajpuk ,oa dk;ksaZ dk o.kZu dhft,A 

ç'u 3 & çfrj{kk ra= D;k gS\ blds lgk;d vaxksa dks le>kb,A  

ç'u 4 & jksx çfrjks/kd {kerk dk foLrkj ls o.kZu dhft,A 
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bdkbZ 12 ekuo raf=dk ra= 

bdkbZ dh ljpuk 

12-1  çLrkouk 

12-2  mís'; 

12-3 raf=dk ra= 

12-4 flusI; 

12-5 dsUnzh; raf=dk 

12-5-1     ekuo efLr"d 

12-5-2     lq"kqEuk ;k es#naM 

12-6 ifjljh; raf=dk ra= 

12.6.1         dikyh; raf=dk, 

12.6.2         Likbuy raf=dk,a   

12.7     Lok;Ùk raf=dk ra= 

12.7.1          vuqdEih ;k flEisFksfVd raf=dk ra=  

12.7.2          ijkuqdEih ;k iSjkflEisFksfVd raf=dk ra= 

12-8 lkjka'k 

12-9 'kCnkoyh 

12-10 vH;kl ç'uks ds mÙkj 

12-11 lanHkZ xzaFk lwph 

12-12 fuca/kkRed ç'u 
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12-1 çLrkouk & 

fç; f'k{kkFkhZ bl bdkbZ esa ge ekuo raf=dk ra= ds fo"k; esa tkusaxs rFkk dsaæh; raf=dk ra= tks 

'kjhj ds lHkh laLFkkuksa esa lokZf/kd egRoiw.kZ gS rFkk lHkh ra=ksa dk fu;a=.kdrkZ ekuk tkrk gSA dsaæh; 

raf=dk ra= esa efLr"d rFkk lq"kqEuk dk v/;;u fd;k tkrk gS ;g gekjs 'kjhj dh egRoiw.kZ xfrfof/k;ksa dk 

fu;eu fu;a=.k rFkk lapkyu djrk gSA 

 

12-2 mís'; & fç; fo|kFkhZ çLrqr bdkbZ ds v/;;u ds ckn vki & 

• raf=dk ra= dk v/;;u dj ldsaxsA  

• dsaæh; raf=dk ra= dks Li"V dj ldsxs A  

• efLr"d ds fofHkUu Hkkxksa dks tku ldsaxs A  

• es#jTtq dh lajpuk o dk;Z ç.kkyh dk v/;;u dj ldsaxs A 

 

12-3 raf=dk ra= & lajpuk o dk;Z 

raf=dk ra= 'kjhj dk ,d egRoiw.kZ ra= gS tks laiw.kZ 'kjhj dh rFkk mlds fofHkUu Hkkxksa ,oa vaxksa 

dh leLr fØ;kvks dk fu;a=.k fu;eu rFkk leUo;u djrk gSA vkSj lefLFkfr ¼Homeostasis½ cuk,a 

j[krk gSA 'kjhj ds lHkh ,sfPNd ,oa vuSfPNd dk;ksZ ij fu;a=.k rFkk leLr laosnukvks dks xzg.k dj 

efLr"d esa igqapkus dk dk;Z blh ra= dk gSA ;g 'kjhj ds leLr vaxksa ds vkarfjd ,oa cká okrkoj.k ds 

ifjorZuksa ds vuqlkj æqr leatu laHko cukrk gS rFkk raf=dk vkosxksa ¼Nerve impulse's½ dk laogu djrk 

gS A 

raf=dk ra= 'kjhj dh vla[; dksf'kdkvksa dh fØ;kvksa esa ,d çdkj dk lketaL; mRiUu djrk gS 

rkfd laiw.kZ 'kjhj ,d bdkbZ ds :i esa dk;Z dj ldsa A 

                  raf=dk ra= raf=dk Årdksa ¼Nervous Tissues½ ls cuk gksrk gS A ftuesa raf=dk 

dksf'kdkvksa ;k U;wj�Ul ¼Neurons½ vkSj buls lacaf/kr raf=dk rarqvks ¼Nerve fibres½ rFkk ,d fo'ks"k çdkj 

ds la;ksth mÙkd ftls U;wjksfXy;k ¼Neuroglia½ dgrs gSa] dk lekos'k gksrk gS A 

• Neuron U;wj�u ¼raf=dk dksf'kdk½ &  ,d raf=dk dksf'kdk vius leLr çof/kZr rarqvks lfgr 

U;wj�u ¼Neuron½ dgykrh gSA U;wj�u gh raf=dk ra= dh 
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Structure of Neuron Anatomy 

 

 

dk;kZRed ,oa jpukRed bdkbZ gksrh gS çR;sd raf=dk dksf'kdk U;wj�u  ¼Neuron½ ds eq[;r% fuEu 2   

Hkkx gksrs gSa :& 

1½ ik'oZ rUrq  ¼Dendrites½ 

2½ dksf'kdk dk;  ¼Cell body½ 

3½ v{k rarq  ¼Axon½ 

4½ ik'kZ~orkUrq ¼Dendritess½ 

dksf'kdk dk; ¼Cell Body / Cyton½ & raf=dk dksf'kdk ¼U;wj�u½ esa ,d cM+k rFkk vfu;fer vkdkj 

dk dksf'kdk dk; ¼Cell Body½ gksrk gS] ftlds e/; esa ,d cM+k U;wfDy;l gksrk gSA blds ckgj 

df.kdke; ljVksIykTe jgrk gSA dksf'kdk dk; esa dbZ NksVs&NksVs ço/kZ gksrs gSa ftUgsa vkSj ik'kZ~oRUrq 

¼Dendrites½ ,oa v{krarq ¼Axon½ dgrs gSa bUgha ds }kjk raf=dk vkosx dksf'kdk dke rd igqaprs gSa vFkok 

mlls ckgj fudyrs gSa l 

v{krarq ¼Axon½ & v{krarq pkyd vkSj viokgh ço/kZ ¼effernt process½ gksrk gS rFkk raf=dk vkosxks dks 

dksf'kdk dk; ls nwj ys tkrk gSA bldk mnxe U;wj�u dh dksf'kdk dk; ds fo'ks"k LFkku ¼Axon & 

Hillock½ ls gksrk gS] rFkk v{krU= dks pkjksa vksj ls ekbfyu'khFk <d dj j[krh gSA  

v{krarq ;k ,DlWku esa pkjksa vksj ,d iryh f>Yyh gksrh gS ftls ,Dlksysek dgrs gSa ;g dksf'kdk 

dk; ds lkbVksIykTe ds çlkj dks can fd, gksrh gS ,Dlk¡u ekbfyu ls ;qä ;k ekbyhu jfgr] nks çdkj 

dk gks rk gSA cM+s rFkk ijhljh; raf=dkvksa ds ,Dlku ds Åij 'osr olh; inkFkZ ek;yhu dk vkoj.k p<+k 

gksrk gSA blesa ,Dlku dh yackbZ esa O;ofLFkr LDoSu dksf'kdkvksa dh ,d Ja`[kyk gksrh gSA LDoSu dksf'kdk 



 

 

254 

dh lcls ckgjh ijr dks raf=dkoj.k ;k U;wfjysek ¼neurolemma½ dgk tkrk gS A ek;yhu chp&chp esa 

ladqfpr gksdj foHkkftr gks tkrk gSA foHkktu ds LFkku dks uksM vk¡Q jSuwfo;j ¼Node Of Ranvier ½ dgrs 

gSaA ;s raf=dk vkosxks dks 'kh?kzrk ls lapkfyr gksus esa lgk;rk djrs gSaA xafMdki'p ¼Postganglionic½ rarq 

rFkk dsaæh; raf=dk ra= esa dqN NksVs rarq ekbfyu jfgr gksrs gSa A 

ik'kZ~orUrq ¼Dendrite½ – ik'kZ~orUrq ¼MsaMªkbV½ lkaosfn~ud rFkk vfHkokgh ço/kZ ¼Afferent½ gksrs gSa l buesa 

fuly df.kdk ¼Nissl‘s gramules½ fo/keku jgrs gSa l tcfd ;g ,Dlk¡u esa ugha gksrs gSa l bl çdkj ds 

rarq cgqr NksVs NksVs gksrs gSa] ijarq buesa ls cgqr lh 'kk[kk,a QwVrh gSa l raf=dk dksf'kdk ¼U;wj�u½ esa budh 

lR;rk fHkUu&fHkUu gksrh gS l 

            raf=dk dksf'kdk esa dbZ /kzqo jgrs gSa buds vuqlkj gh buds uke gksrs gSa tc buesa ,d Hkh /kzqo 

ugha jgrk gS] rks ;g v/kzqoh; ¼Apolor½ dgykrk gS l ,d /kzqo okys dks ,d/kzqoh; ¼Unipolor½ dgrs gSa nks 

/kzqo okys dks f}/kzqoh; ¼Bipolor½ rFkk vusd /kzqoks okys dks cgq/kzqoh; ¼Multipolor½ dgrs gSa l çR;sd çdkj 

dh dksf'kdk esa ,d ,Dlku vo'; jgrk gS] 'ks"k lHkh MsaMªkbM gksrs gSa l  

12-4 fluSIl (Synapse½ & nks U;wj�u ds chp ds çdk;Zd laca/k dks fluSIl dgrs gSa LuSIl ij ,d 

vFkok vf/kd U;wj�u ds ,Dlku ds fljs nwljs U;wjku ds lkbVksu ;k MsUMªkbV~l ds laidZ esa jgrs gSa l 

 

 

fluSfIVd lapkj.k dh fØ;kfof/k ¼Mechanism of synaptic Transmission½ &fluSIl esa ls 

vkosx ds lapkj.k dks flusfIVd~ lapkj.k dgrs gSa l ;g jklk;fud ;k fo/kqr çs"k.k nksuksa çdkj ls gh laiUu 

gksrk gS l  
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1& fo/kqr çs"k.k ¼Electrical Synapse½ – fo/kqr çs"k.k esa nks fudVorhZ U;wjkWu flusIl djus okys 

LFkku ij çR;{k :i ls ,d & nwljs ls i`Fkd gksrs gSa] fdarq fQj Hkh buesa ,d çdkj dk çHkkoh o   

LFkkuh‟r ifjiFk la;kstu gksrk gS ftlds }kjk vkosx ,d U;wjku ls nwljs U;wjku esa çsf"kr gksrs gSal  

2& jklk;fud çs"k.k ¼Chemical Synapse½ & blesa ,Dlksu ds fljs }kjk fof”k’V izdkj dk 

jklk;fud inkFkZ la”ys’k.k gksrk gSa tks rfU=dk vkosx ds igqWpus ij foeqDr gksdj fudVorhZ U;wjkWu ds 

Ms.MªkbV dh lrg ij fLFkr ,d fof”k’V jlkl;u xzkgh ¼Chemoreceptors ½ ij igqWp tkrk gSaA 

 fluSIl ij gksus okys jklk;fud izs’k.k ds vUrxrZ nks izfdz;k;s gksrh gS %& 

¼i½ rfU=dk lzko ¼Neurosecretion½ - blds vUrxrZ rfU=dk vkosx “kh’kZ ij laxzfgr fof”k’V jlk;u 

layXu U;wjkWu ds chp LFkku esa foeqDr gks tkrk gSaA 

¼ii½ jlk;u vfHkxzg.k ¼Chemoreceptors½ - blds vUrxrZ izFke U;wjkWu ds ,Dlksu }kjk eqDr 

fof”k’V jlk;u izsf’kr gksdj nwljs U;wjkWu ds Ms.MªkbV ij fLFkr vkf.od LFkkuksa ij vkykXu gksdj bldh 

dksf”kdk dyk ds xq.kksa esa ifjorZu mRiUu dj nsrk gSa ftlls ,d u;k rfU=dk vkosx LFkkfir gks tkrk gSA 

rfU=dk rU= ds Hkkx %& 

rfU=dk rU= ds fuEu rhu Hkkx gksrs gS %& 

¼i½ dsUnzh; rfU=dk rU= ¼Central Nervous system½ 

¼ii½ ifjljh; rfU=dk rU= ¼Peripheral Nervous system½ 

¼iii½ Lok;Rr rfU=dk r+U= ¼ Autonomic Nervous system½ 

12.5 dsUnzh; rfU=dk rU= Central Nervous System (C.N.S.½ & dsUnzh; rfU=dk rU=] 

rfU=dk rU= dk og Hkkx gSa tks cgqdksf”kdh; tUrqvksa dh lHkh fdz;kvksa ij fu;U=.k fu;eu djrk gSA bl 

Hkkx esa efLr’d ¼ Brain½ ,ao lq’kqEuk@ es:n.M Spinal cord½ dk lekos”k gksrk gS rFkk ;g efLr’dkoj.kksa 

¼Maninges½ ls iw.kZrk <dk jgrk gSA buesa os dsUnz Hkh fLFkr gSa tgkW ls “kjhj ds fHkUu & fHkUu Hkkxksa ds 

lapkyu rFkk xkfr djus ds fy, vkosx ¼Impulse½ tkrs gSa rFkk os vkosxh dsUnz Hkh gSa ftuesa “kjhj ds 

vkH;arjaxks rFkk vU; Hkkxksa ls Hkh vkosx igqWprs jgrs gSA  
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12.5.1    efLr’d ¼Brain½ - iw.kZ:i ls fodflr efLr’d “kjhj ds Hkkj dk yxHkx 1@50 gksrk gSa] 

vkSj diky xqgk esaa vofLFkr jgrk gSA fodkl dh vkjfEHkd voLFkk esa‍‍‍‍ efLr’d dks rhu Hkkxksa esa foHkkftr 

fd;k x;k gSA 

¼i½ vxz efLr’d ¼Forebrain½ 

¼ii½ e/; efLr’d ¼Midbrain½ 

¼ii½ i'p efLr’d ¼Hindbrain½ 
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¼i½ vx efLr’d ¼Forebrain½ &;g efLr’d dk vkxs dk Hkkx gSa ftlesa fuEu jpuk,W fLFkr jgrh gSA 

 ¼i½ izefLr’d ;k lssjhj~cze ¼Cerebrum½ & ;g dsUnzh; izeq[k Hkkx gksrk gSaA ;g efLr’d dk lcls 

cM+k Hkkx gksrk gSA izefLr’d ds Åij dk Hkkx xqEct dh rjg vkSj uhps dk Hkkx lery gksrk gSA diky 

xqgk ¼cranial cavity½ dk vf/kd Hkkx izefLr’d ls Hkjk jgrk gSA izefLr’d ,d xgjh yEcor~ njkj ;k 

fcnj ¼longitudinal cerebral fissure½ ds }kjk nkfgus ,ao ck;sa v/nZxksyk/kz (Hemisphore) esa foHkkftr 

jgrk gSA ;g i`FkDdj.k vkxs ,ao ihNs ds Hkkx ij iw.kZ gksrk gS ysfdu e/; esa ;s v/nZxksyk/k 

(Hemisphore) rfU=d rUrqvksa dh pkSM+h iV~Vh ds }kjk vkil esa tqM+s jgrs gSaA ftls dkiZस dSyksle 

¼corpus callosum½dgrs gSA izefLr’d dh ckgjh lrg dks izefLr’d dkWVsZDl (cerebral cortex½ dgrs gSA 

tks rfU=dk dksf”kdkvksa ¼nerve cells½ dk cuk gksrk gSa vkSj Hkwjs jax dk gksrk gSA bls xzs eSVj ¼grey matter½ 

dgrs gSA izefLr’d dkVsZDl ls uhps dk Hkkx rfU=dk rUrqvksa ¼,Dlk¡su½ ls cuk gksrk gS vkSj “osr jax dk 

gksrk gSA ftls OgkbV eSVj (white matter½ dgrs gSA izefLr’d dkVsZDl esa cgqr ls fofHkUu xgjkb;ksa ds 

[kkWps cus gksrs gSA [kkWpksa ds mHkkj dks d.kZd ¼gyrus½ dgrs gSa vkSj nos gq, Hkkx dks ifj[kk ;k fonj s  

(sulcus or fissure½ dgrs gSA blls izefLr’d dk lrg {ks= vf/kd c< tkrk gSA lHkh euq’;ksa esa mHkkjksa 

¼gyrus½ o njkjks ¼sulcus½ dh lkekU; :Ik js[kk leku gksrh gSA rhu e[; njkjsa ¼ ssulcus½ izR;sd v/kZxksyk/kZ 

dks pkj [k.Mksa ¼lobes½ esa foHkkftr djrh gSA buds uke diky dh mu vfLFkvksa ij j[ksa x, gSA ftuesa ;s 

fLFkr gksrs gSA ;s rhu njkjs fuEu gSA  
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¼A½ e/; njkj ¼Central sulcus½ &;g v/kZxksyk/kZ ds Åijh Hkkx ls uhps ,ao vkxs dh vksj ik”ohZ; ds 

Bhd Åij rd QSyh jgrh gSA 

¼B½ ik'oh; njkj (lateral sulcus) „;g efLr"d ds lkeus ds fupys Hkkx ds ihNs dh vksj QSyh jgrh 

gS  

¼C½ iSjkbVks vkWDlhfiVy njkj ¼Parieto occipital sulcus½ & v/kZxksyk/kZ ds Åijh fiNys Hkkx ds 

dqN nwj rd uhps vkSj vkxs dh vkSj QSyh jgrh gSA 

 v/kZxksyk/kZ ds [k.M ¼lobe½ fuEu gS  

¼i½ QUVy yksc ¼Frontal lobe½ & ;g e/; njkj ds lekus ,ao ik”ohZ; njkj ds Åij fLFkr jgrk gSA 

¼ii½ iSjkbVy yksc ¼Parietal lobe½ & ;g e/; njkj ,ao iSjkbVs vkWfDlfiVy ds chp rFkk ik”ohZ; 

njkj ds Åij fLFkr jgrk gSA 

¼iii½ vkWfDlfiVy yksc ¼Occipital lobe½ & ;g v/kZxksyk/kZ dk fiNyk Hkkx cukrk gSA 

¼vii½ VsaEiksjy yksc ¼Temporal lobe½ & ;g ik”ohZ; njkj ds uhps fLFkr gksrk gS vkSj ihNs 
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vkWfDlfiVy yksc rd QSyh jgrk gSA 

 

dk;Z & çefLr"d ds nkfgus v/kZxksyk/kZ }kjk 'kjhj ds ck,a Hkkx dh rFkk ck,a v/kZxksyk/kZ }kjk 'kjhj ds 

nkfgus Hkkx dh leLr psru ,oa vpsru fØ;k,a lapkfyr ,oa fu;af=r gksrh gSa çefLr"d cqf)] bPNk] vkos'k] 

Lej.k'kfä tSlh mu vf/kd fodflr {kerkvksa dk LFky gS] tks euq"; dks fof'k"V :i ls laiUu fd, gq, gSa 

A 

çefLr"d dk fof'k"V {ks= fo'ks"k çdkj dh fØ;kvksa dks laikfnr djrk gS laKkukRed fØ;kvksa dk 

fu;a=.k ,oa laiknu iSjkbVy yksc ,oa v�DlhiVy yksc }kjk gksrk gS rFkk çsjd fØ;kvksa dk lapkyu ,oa 

fu;a=.k e/; njkj ¼central sulcus ½ ds vxzHkkx ls yxs gq, fijkfeM ds vkdkj dh dksf'kdkvksa }kjk gksrh 

gSA lkspuk] le>uk] lh[kuk] pyuk vkfn dk fu;a=.k ,oa lapkyu efLr"d ds dqN fo'ks"k laosnh {ks=ksa 

(sensory area½ çsjd ;k xfrokgh {ks= ¼motor areaa½ ,oa ÝaVy lkgp;Z {ks= ¼frontal association area½ 

}kjk gksrk gS A  

e/; njkj¼central sulcus s½ ds Bhd lkeus fLFkr {ks= dks fçUlsUVjy xkbjl ¼precentral gyrus s½ 

dgrs gSa] ;g çsjd ;k xfrokgh {ks= ¼motor areaa½ gS] tgka ls dsaæh; raf=dk ra= ds dbZ çsjd rarq fudyrs 

gSa e/; njkj ds Bhd ihNs laosnh {ks= ¼ ssensory area½ fLFkr gksrk gS ftls iksLV lsaVªy xkbjl dgrs gSa] 

bldh dksf'kdkvksa esa dbZ çdkj ds laosnuk dk vFkZ le>k tkrk gS A  

    2½ csly xSaxfy;k ¼Basal ganglia½ & çR;sd çefLr"dh; v/kZxksyk/kZ esa d�ilZ dSyksle ds uhps 

'osr æO; ¼raf=dk rarq½ esa /kls gq, Hkwjs æO; ¼lsy c�Mht½ ds dqN NksVs&NksVs fiaM gksrs gSa]ftUgsa csly 

xSaxfy;k dgk tkrk gS] ;g gS l  

 d�MsV ¼Caudate½ 

 ysfUVdqyj¼Lenticular½ 

 ,ekbXMSy�bM U;wfDy;kbZ¼Amygdaloid nuclli½ 

 DykSLVªe¼Claustrum½ 

buesa ls d�MsZV ,oa ysfUVdqyj U;wfDy;kbZ feydj d�ij ,LVh,Ve ¼Corpus Striatum½ dk fuekZ.k 

djrs gSa | budk eq[; dk;Z xfr¼Motion½ dk leUo; vkSj 'kjhj dh lefLFkfr¼Homeostocsis½ cuk, 

j[kuk gS blesa fodkj mRiUu gksus ls gkFk&iSjksa esa >Vdsnkj xfr;� vkSj vfLFkjrk iSnk gksrh gS | 

3½ FkSysel ¼Thalamus s½ & çR;sd çefLr"dh; vnZ~/kxksyknZ~/k ds Hkhrj d�ilZ dSyksle ds Bhd uhps 
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rFkk d�MsV ,oa ysfUVdqyj U;wfDy;kbZ ds e/;orhZ vkSj çR;sd rr̀h; osfUVªdy ds ik'kZ~o esa raf=dk 

dksf'kdkvksa ,oa rUrqvks ¼Nerve bodies½ dk ,d vaMkdkj fi.M gksrk gS | ftls FkSysel ¼thalamus s½ dgrs gSa 

| ;g çefLr"dh;  d�VsZDl ,oa Likbuy d�MZ ¼lq"kqEuk½ ds chp ,d egRoiw.kZ iqu% çlkj.k dsaæ ¼relay 

station½ ds :i esa dk;Z djrk gS | FkSysel 'kjhj dks çkIr gksus okyh laosnh vkosxks ¼sensory Impulses½ 

dk oxhZdj.k djus vkSj çefLr"dh; d�VsZDl rd mUgsa igqapkus dk dk;Z djrk gS | 

4½ gkbiksFkSysel ¼Hypothalamus½ &  gkbiksFkSysel] FkSysel ds uhps vkSj lkeus rFkk fiVîwVjh xzafFk 

¼Pituitary gland½ ds Bhd Åij fLFkr raf=dk dksf'kdkvksa ls cuh ,d jpuk gS | ;g r`rh; osaVªhdy dh 

ik'kZ~oh; fHkfÙk vkSj ry ¼floor½dks cukrk gS | gkbiksFkSysel dks nks Hkkxksa esa foHkä fd;k x;k gS | tks fuEu 

gS& 

aa) iksLVhfj;j ,oa ysVjy Hkkx 

b½  bfUVfj;j ,oa lsaVªy Hkkx  

iksLVhfj;j ,oa ysVjy Hkkx vuqdEih raf=dk ra= ¼Sympathatic nervous system ½ ds dk;ksZ dks 

laiUu djus esa iw.kZ lg;ksx nsrs gSaA ,aVhfj;j ,oa lsaVªy Hkkx ijkuqdEih raf=dk ra= ¼ parasympathetic 

nervous system½ ds dk;ksaZ dks laiUu djrs gSaA blds vfrfjä ;g raf=dk rarq dks esMîwyk vkCykxsVk 

¼medulla oblongataa½ dh vksj Hkstdj 'olu dk;ksaZ esa lgk;rk djrk gS] 'kjhj ds rki dks fu;fer rFkk 

fu;af=r djrk gS ] olk] dkcksZgkbMªsV rFkk ty dh ikpu fØ;k dks fu;fer j[krk gS ,oa Hkkouk 

¼emotions½ dks fu;af=r djus esa Hkwfedk fuHkkrk gS | fiVîwVjh xzafFk ¼Pituitary gland½ 'kjhj dh leLr 

var% lzkoh xzafFk;ksa ¼endocrinal glands½ ds dk;ksaZ esa lgk;rk djrk gS | 

efLr"d dh xgjkbZ esa FkSysel ,oa csly xSaxfy;k ds chp fLFkj mHkjs gq, çsjd rUrqvksa ¼Motor 

fibres½ls  cuk  ,d egRoiw.kZ {ks= gksrk gS ftls baVjuy dSIlwy dgk tkrk gS| ftlds ek/;e ls leLr 

raf=dk vkosxks ¼nerve Impulses½ dk laogu gksrk gS | 

e/;efLr"d [Midbrain] & e/;efLr"d ] vaxZ&efLrd ,oa i'p & efLrd ds chp vkSj efLr"d LraHk 

¼brain stem½ ds Åij fLFkr jgrk gSA blesa ljhcy isM+udYl ¼cerebral penduncles½ ,oa d�iksjk 

DokfMZtsfeuk ¼Corpora quadrigemia½ dk lekos'k gksrk gSA ;g ewy :i ls vxz efLr"d ,oa i'pefLr"d 

dks vkil esa tksM+dj j[krk gSA lsjhcy isMadYl MaByuqek jpuk,a gksrh gS tks bldh osaMy lrg ¼ventral 

surface½ ij fLFkr gksrh gSA dkWisjk DokMªhtsehuk MklZy lrg ij pkj xksykdkj mHkkj gksrs gSa ftUgsa nks 

tksM+sa laosnh dsaæksa esa foHkä fd;k x;k gS ,d dks lqihfj;j dksyhdqyh ¼superior coliculi½ rFkk nwljksa dks 
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bUQhfj;j dksyhdqyh ¼inferior colliculi½ dgrs gSa lqihfj;j dksyhdqyh }kjk fdlh oLrq dks ns[kus dh fØ;k 

laiUu gksrh gS rFkk bUQhfj;j dksyhdqyh }kjk lquus dh çfØ;k laiUu gksrh gSA lsjhcy isaMUdyl ds 

lehi yky dsaæd ¼red nucleus½ fLFkr jgrk gSA lqihfj;j dksyhdqyh ds chp ihfu;y ckM+h ¼pineal body½ 

fLFkj jgrh gSA 

i'p efLr"d ¼Hind brain½ & ;g efLrd dk lcls ihNs dk Hkkx gksrk gSA ftlesa fuEu rhu Hkkxksa 

dk lekos'k jgrk gSA 

1& iksUl ¼Pons½ 

2& esMîwyk vkCykaxsVk ¼ medulla oblongata½ 

3&vuqefLr"d ¼cerebellum½ 

1& iksUl ¼ponss½¾ ;g vuqefLr"d ¼cerebellum½ ds vkxs e/;efLrd ds uhps rFkk esMîwyk vkCykaxsVk 

ds Åij fLFkr jgrk gSA ;g efLrd LraHk  ¼brain stem½ ds chp dk Hkkx gksrk gSA  

blds vk/kkjh Hkkx dks feMhy lsjhcsyj isMUdy ¼middle cerebellor peduncle½ dgrs gSA bl Hkkx 

ls gksdj laosnh ,oa çsjd raf=dkvksa ds rarq xqtjrs gSa] tks vuqefLr"d dks e/; efLr"d ,oa esMîwyk 

vkCykaxsVk ls tksM+rs gSaA blesa ikapoh] NBh vkSj lkroha dikyh; raf=dkvks ds U;wfDyvkb fLFkr jgrs gSaA 

;gha ls muds dqN rarq dksf'kdkvksa ls fudydj raf=dk ra= ds fofHkUu Hkkxksa esa pys tkrs gSaA 

„& esMîwyk vk¡CykaxsVk ¼medulla oblongata½ & ;g efLrd LraHk ¼brain stem½ dk lcls uhps dk 

Hkkx gksrk gS] tks Åij dh vksj iksUl ,oa uhps dh vksj Likbuy dkMZ¼spinal cord½ ds chp fLFkr jgrk gS 

bldk vkdkj csyukdkj naM dh rjg gksrk gS] tks vkSlru 2.5 lseh yack gksrk gSA bldk Åijh Hkkx dqN 

Qwyk jgrk gS ;g iksLVhfj;j Øsfu;y Qkslk esa fLFkr gksrk gS vkSj v�DlhfiVy vfLFk ds egk&jU/k 

¼foramen magnum½ ds Bhd uhps Likbuy dkMZ ls tqM+ tkrk gS A bldk cká Hkkx 'osr rFkk Hkhrjh Hkkx 

Hkwjs æO; dk cuk gksrk gSA 

dk;Z ¾blesa ân; ,oa 'oluh; dsaæ fLFkr gksrs gSa] tks ân; ,oa 'olu fØ;k dks fu;af=r djrs gSaA blesa 

fuæk ] fuxyus  ykjlko ¼sasalivation½ ,oa cksyus dh fØ;kvksa ds Hkh dsaæ gksrs gSa tks egRoiw.kZ dk;ksaZ dk 

fu;eu djrs gSaA 

 3-vuqefLr"d ;k lsjhcsye ¼cerebellum½¾ ;g çefLr"d ¼cerebrum½ ds v�DlhfiVy yksc ds uhps 

ihNs dh vksj mHkjk gqvk Hkkx gksrk gS] tks esMîwyk vk¡CykxsVk ds Åij] iksUl ds ihNs dikyhi xqgk 

¼crainal cavity½ esa fLFkj gksrk gS rFkk M�lZy lrg dh vkSj çefLr"dh; v/nxksyk/nks ls <+dk jgrk gSA 

vuqefLr’d nks v)Zxksyk}Z es foHkDr jgrk gS] ijUrq chp esa ,d e/;LFk iV~~Vh ftls ofeZl dgrs gS] ls 
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tqM+k jgrk gSA blesa izefLr’d ds leku  Hkwjk nzO; ckgj dh vksj vkSj “osr nzO; Hkhrj dh vksj fLFkr gksrk 

gSA vuqefLr’d dkfVZDl izefLr’d dkVsZDl dh vis{kk vf/kd iryk gksrk gSA vuqefLr’d dk Hkkj efLr’d 

ds dqy Hkkj dk 10ok¡ Hkkx gkssrk gSA 

      vuqefLr’d dsUnzd “osr nzO; esa xgjkbZ esa fLFkr jgrs gS tks lqihfj;j lsjhcsyj isMUdy ds }kjk 

e/; efLr’d ls fefMy lsjhcsyj isMUdy ds }kjk iksUl ls rFkk bUQhfj;j lsjhcsyj isMUdy ds }kjk 

esM;wyk vkCykaxsVk ls tqM+s jgrs gSA 

dk;Z %& vuqefLr’d ,sfPNd isf”k;ksa esa leUo; LFkkfir djrk gS rFkk “kjhj dh eqnzk vkSj mlds lUrqyu 

dks cuk,¡ j[krk gSA ;g isf”k;ks esa ruko dh Js.kh] lfU/k;ks dh fLFkfr vkSj izefLr’d dkVsZDl ls vkus okyh 

tkudkjh ls lEcfU/kr laosnh vkosxksa dks fujUrj izkIr djrk jgrk gSA 

efLr"d LrEHk ¼Brain stem½ %& e/; efLr’d] iksUl ,oa esM;wyk vkOykaxsVk ds ,d lkFk dbZ 

lkekU; dk;Z gS vkSj bUgs izk;% l;qDr :i ls efLr’d LrEHk dgk tkrk gSA bl {ks= esa U;wfDykbZ Hkh jgrs 

gSA tgk¡ ls dikyh; rfU=dk,¡ fudyrh  gSA 

 

efLr"dkoj.k ;k esfuUthl %& efLr’dkoj.k ;k esfuUthl lqj{kkRed f>fYy;k¡ gS] tks [kksiM+h ,oa 

efLr’d ds chp fLFkr jgdj Likbuy dkMZ dks iw.kZ :Ik ls <+ds jgrh gS rFkk  bUgs vk?kkr ls cpkrh gSA 

esfuUthl rhu izdkj dh gksrh gS] tks ckgj ls Hkhrj dh vksj fuEu izdkj O;ofLFkr gksrh gS& 

1& M~;wjkeSVj ¼Duramater½ 

2& ,jkDuk¡bM eSVj ¼Arachnoid mater½ 

3& ik;k eSVj ¼Piamater½ 

1& M~;wjkeSVj ¼Duramater½%& M;wjkeSVj lcls Åijh  vkoj.k gksrh gS tks  dBksj l?ku la;ksth 

Åidks dh cuh gksrh gSA bles nks ijrs gksrh gSA ckº; ijr [kksiM+h dh vUn:uh lrg dk vLrj gS vkSj 

isfjvkfLV;e cukrh gSA Qksjkeu eSxue ds LFkku ij ;g ijr [kksiM+h dh ckgjh lrg ij isfjvkfLV;e ds 

:I es fujUrj jgrh gSA bldh vkUrfjd ijr dqN LFkkuksa ij vUnj dh vksj mHkjh gksrh gS vkSj nksgjh ijr 

cukrh gS] tks efLr’d ds Hkkxksa dks vyx djrh gS ,oa mUgs fLFkfr es cuk;s j[kus es lgk;rk djrh gSA 

blls pkj f”kjh; lkbul rFkk pkj oy; curs gSA QkDl lsjsczkb ,d ,slk cy; gS] tks nks izefLr’dh; 

v}Zxksyk}ksZ ds chp fLFkr jgrk gSA bldk Åijh fljk lqihfj;j yksfxV;wfMuy ;k lStkbVy f”kjh; 

lkbul curk gS] tks efLr’d ls f”kjh; jDr miyC/k djkrk gSA bldk fupyk fljk bUQhfj;j 
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ysfxV;wfMuy f”kjh; lkbul curk gS tks QkDl lsjsczkbZ ls jDr dks [khp ysrk gSA VsUVksfj;e lsjscsykbZ 

oy; izefLr’d ,oa vuqefLr’d ds chp fLFkr jgrk gSA bl cy; ls rhu lkbul curs gSA QkDl 

lsjscsykbZ oy; nksuks  vuqefLr’d v)Zxksyk)ksZ ds chp esa fLFkr jgrk gSA Mk;QzSXek lsyh oy; LQSukbM 

vfLFk esa fLFkr xM+<s] ftlesa fiV;wVjh xzfUFk fLFkr jgrh gS] tks Åij gkbiksFkSysel ls tqM+h jgrh gSA 

2& ,jkDuk¡bM eSVj ¼Arachnoid matter½ :-- ;g M;wjkeSVj ds Bhd uhps fLFkr iryk vkSj dksey 

vkoj.k gksrk gS] tks rUrq ,oa yphys Årdks dk cuk gksrk gSA ;g ,d ladjs lcM;wjy vodk”k }kjk  

M;wjkeSVj ls i`Fkd jgrk gSA ,jkDukbM eSVj ,oa ik;k eSVj ds chp lc ,jkDukbM vodk”k  jgrk gSA 

ik;keSVj  ls tqM+us ds fy, ,jkDukbM ls lc ,jkDukbM vodk”k ls gksrs gq, ckjhd VSªchdqyh fudyrs gSA 

lc ,jkDuk¡bM vodk”k  esa lsfjczksLikbuy nzo fo|eku jgrk gS tks efLr’d ,oa Likbuy dkMZ dks vk?kkrks 

ls cpkrk gSA 

3& ik;k eSVj ¼Piamatter½%& ik;keSVj ,jkDukbM ds uhps okyk  vkoj.k gSA ;g la;ksth Ård dh 

,d iryh f>Yyh gksrh gSA ;g efLr’d ,oa Likbuy dkMZ dh lrg ds lEidZ esa jgrh gS vkSj efLr’d ds 

lHkh eksM+ks dks <+drh gqbZ izR;sd njkj esa /k¡lh gksrh gSA 

efLr"d ds osfUVªdYl %& efLr’d esa fLFkr vkUrfjd xqgk;s dks osfUVªdy ;k fuy; dgrs gS ftues 

lsfjczks&Likbuy nzo Hkjk gksrk gSa ;s fuEufyf[kr izdkj gksrs gS && 

 

1& nks ysVjy osfUVªdYl 

2& rr̀h; osfUVªdYl 

3& prqFkZ osfUVªdYl 

 

nksuks nk¡, ,oa ck¡, osfUVªdYl c`gnkdj gksrs gS] tks izefLr’dh; v/kZxksyk/kksZ esa fLFkr jgrs gSA 

ysVjy osfUVªdy dk eq[; Hkkx izR;sd v/kZxksyk/kksZ ds iSjkbVy yksc esa fLFkr jgrk gS vkSj ogk¡ ls ,UVhfj;j 

gk¡uZ ds :Ik es QzUVy yksc ds vUnj] iksLVhfj;j gkuZ ds :i esa vkfDlfiVy {ks= ds vUnj rFkk bUQhfj;j 

gk¡uZ ds :Ik esa VsEiksjy yksc ea mHkjk jgrk gSA izR;sd esa ysVjy osfUVªdy bUVjosfUVªdqyj Qksjkeu }kjk 

uhps FkSysel ds chp esa e/; js[kk es fLFkr rr̀h; osfUVªdy ls lEcfU/kr jgrs gSA rr̀h; osfUVªdy nk¡, ,oa 

ck, FkSysel ds chp esa ysVjy osfUVªdy ds uhps fLFkr jgrk gS ;g ,d ufydk gS ftls izefLr’dh; dqY;k 

dgrs gS }kjk] prqFkZ osfUVªdy ls tqMrk gSA prqFkZ osfUVªdy rr̀h; osfUVªdy ds uhps iksUl ,oa esM;wyk rFkk 
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lsjhcsye ds chp esa fLFkr pkSjl fijkfeMh xqgk  gksrh gsA prqFkZ osfUVªdy ds ik”oZ esa nks fNnz gksrs gS] ftUgs 

Qksjkfeuk vk¡Q yqLpdk dgrs gSA e/; js[kk esa ,d fNnaz gksrk gS ftls Qksjkesu vk¡Q eSxs.Mh dgrs gSA bu 

rhuks fNnzks ds }kjk osfUVªdYl ,oa lc ,jkDukbM vodk”k ds chp lEcU/k gksrk gSA esM;wyk vk¡CykxsVk ds 

vUr fljs ij prqFkZ osfUVªdYl ij prqFkZ osfUVªdy ,dne ldjk gks tkrk gS vkSj Likbjy dkMZ dh dsUnzh; 

ufydk ds :i es tkjh  jgrk gSA ;s lHkh osfUVªdYl lsfjdk&Likbuy nzo ls Hkjs jgrs gSA 

lsfjczksLikbuy nzo (carebrospinal fluid-CSF) %& lsfjczksLikbjy nzo IykTek ls feyrk&tqyrk 

,d LoPN] jaxghu nzo gS tks lc,jkDukbM vodk”k ,oa efLr’d ds osfUVªdYl esa Hkjk jgrk gSA ;g 

efLr’d ds osfUVªdYl ds Åijh Hkkxksa esa fLFkr dksf”kdkvks dh tkfydk dksjkbM IysDlsl }kjk lzkfor gksrk 

gSA vkSlru O;fDr esa ;g 720 feyhŒ izfrfnu dh nj ls lzkfor gksrk jgrk gS bldk nkc 60 ls 140 

feyhŒ ty rFkk vkisf{kd ?kuRo 1005 gksrk gSA nksuks ysVjy osfUVªdYl ls lzkfor gksus ds ckn ;g nzo 

bUVj osfUVªdyj Qksjkfeu ls gksdj rr̀h; osfUVªdy es tkrk  gS vkSj blds ckn ,d ladjh uyh ,DohMDV 

vk¡Q flyfo;l ds ek/;e ls prqFkZ osfUVªdy es tkrk gSA mlds ckn ;g nzo eSxs.Mh vkSj yqLpdk ds fNnzks 

ls gksrs gq, lc ,jkDukbM vodk”k esa pyk tkrk gS ftlls ;g efLr’d ,oa Likbuy dkMZ dh lEiw.kZ 

lrg ij ifjlapfjr gksrk jgrk gSA varr% ;g nzo ,jkDukbM eSVj es fLFkr NksVs&NksVs mHkkjks ftUgs 

,jkDuk¡bM foYykb ;k xzSU;wys”kUl dgrs gS] ds ek/;e ls efLr’d f”kjh; foojks ess vo”kksf’kr gks tkrk gSA 

lsfjczksLikbuy nzo dh lajpuk %& lsfjczksLikbuy nzo dk laxBu fuEu izdkj gksrk gS  

izksVhu %& 20&30 fexzkŒ izfr”kr 

Xlwdkst %& 50&80 fexzkŒ izfr”kr 

;wfj;k  %& 10&30 fexzkŒ izfr”kr 

DyksjkbM %& 700&750 fexzkŒ izfr”kr 

  buds vfrfjDr blesa iksVSf”k;e] dSfYl;e] lksfM;e] ;wfjd vEy] lYQsV] QkLQsV rFkk fdz,fVfuu 

Hkh feys jgrs gSA 

      efLr’d “kks/k vkfn jksxksa esa bl nzo dh ek=k c<+ tkrh gS] ftlls efLr’d nzo ij ncko iM+rk gS 

vkSj Toj vf/kd gks tkrk gSA ,slh fLFkfr es yEcj iaPpj dj bl nzo dh FkksM+h ek=k Likbuy dkMZ ls 

fudky dj tk¡p dh tkrh gS ftlls jksx dk funku djus esa enn feyrh gSA  

dk;Z & lsfjczksLikbuy nzo dk eq[; dk;Z uktqd rfU=dk Årdksa ,oa vfLFky xqgkvks dh fHkfRr;ks ds chp 

ikuh dh xn~~nhuqek jpuk cukdj efLr’d ,oa Likbuy dkMZ dh lqj{kk djuk gS vkSj vk?kkr vo”kks’kd dh 

Hkkfr dk;Z djrk gSA ;g efLr’d ,oa Likbuy dkMZ ds pkjksa vksj ncko dks fLFkj cuk;s j[krk gS vkSj O;FkZ 
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,oa fo’kkDr inkFkksZ dks okgj ys tkrk gSA iks’kd rRo ,oa vk¡Dlhtu Hkh efLr’d dks blh ds }kjk igq¡pk, 

tkrs gSA 

12.5.2     lq"kqEuk ;k es#n.M ¼spinal cord½ 

          'kjhj ds i`"B Hkkx esa Åij ls ns[kus ij ,d yach vfLFk djksVh ls ysdj furEc rd fn[kkbZ 

nsrh gS bls jh<+ Hkh dgrs gSa ;g dsaæh; raf=dk ra= dk ,d Hkkx gS tks ,d eksVh ,oa „<+ jLlh dh Hkkfr 

yEcj ofVZczk rd  ofVZczy d�ye esa lqjf{kr jgrh gSaA o;Ld esa bldh yackbZ yxHkx 45 lseh gksrh gS ;g 

esMîwyk vk¡CykaxsVk ds fupys Hkkx ls vkjaHk gksdj v�fDlfiVy vfLFk ds egkja/kz & QksjeSu eSXue ls fudy 

dj ofVZozy d�ye ls gksrh gqbZ igys yEcj ofVZczk ds Lrj ij lekIr gksrh gSaA ;g vius fupys fljs ij 

'kadq vkdkj vk‟fr ds :i esa ladjh gks tkrh gS rc bls dksul esMîwysfjl ¼conus medullaris½ dgrs gSa] 

blds fljs ls Qkbye VfeZusyh ¼filum terminale½ uhps dh vkSj d�fDlDl rd tkrs gSa] tks raf=dk&ewyksa ¼ 

nerve roots ½ ls f?kjs jgrs gSa d�Mk bfDofu ¼cauda equine½ dgrs gSaA 

Likbuy dkMZ (spinal cord½ dh lEiw.kZ yackbZ ls Likbuy raf=dkvks ds tksM+sa fudyrs gSaA ;g 

eksVkbZ esa dqN fHkUurk fy, jgrh gS lokZbdy ¼cervical½ ,oa yEcj ¼lumbar½ {ks=ksa esa ;g vU; Hkkxks dh 

vis{kk vf/kd eksVh gksrh gS tgk¡ ls ;g gkFk iSjksa dks vR;f/kd raf=dk lEiwfrZ djrh gSA Likbuy raf=dk,a 

¼ spinal nerves½ yEcj Qksjkesu ,oa lSØy Qksjkesu ls gksrh gqbZ ofVZczy dSuky ls ckgj fudyrh gSA 

Likbuy dkMZ esa ihNs ,oa lkeus dh vkSj xgjh njkj ¼fissure½ jgrh gS] ftlls ;g çefLr"d dh Hkkafr nk,a 

,oa ck,a Hkkx ds :i esa iw.kZr: jgrh gSaA 

           efLr"d ds leku Likbuy dkMZ Hkh 'osr ,oa Hkwjs æO; ls cuh gksrh gSa ijarq blesa 'osr æO; 

lrg ij rFkk Hkwjk æO; e/; esa jgrk gSA 'osr æO; Likbuy dkMZ ,oa efLr"d ds chp QSys gq, rarqvks ls 

cuk gksrk gSA blesa çsjd ,oa laosnh rarq ¼Motor and sensory fibres½ gksrs gSaA çsjd rarq çefLr"d ,oa 

vuqefLr"d ds çsjd dsaæksa ls uhps dh vksj Likbuy dkMZ dh çsjd dksf'kdkvksa rd QSys jgrs gSaA laosnh 

rarq Likbuy dkMZ dh laosnh dksf'kdkvksa ls dkMZ ds Åij dh vkSj efLr"d ds laosnh dsaæksa rd QSys jgrs 

gSaA bu rarqvks ds }kjk 'kjhj ds fofHkUu vaxksa ls efLr"d dks laosnuk igqaprh gS rFkk efLr"d ls isf'k;ksa dks 

mÙkstuk igq¡prh gSA 

        vuqçLFk dkV esa Likbuy dkMZ dk Hkwjk æO; ¼groy matter½ vaxzsth ds 'H' v{kj dh vk‟fr esa 

O;ofLFkr fn[kkbZ nsrk gSA Hkwjs æO; ds e/; esa Åij ls uhps rd ,d fNæ jgrk gS ftls dsaæh; ufydk 

¼central canal½ dgrs gSaA ;g ufydk efLr"d ds prqFkZ osfUædy ls tqM+h jgrh gS vkSj blesa 

lsfjczksLikbuy æo Hkjk jgrk gSA bl iwjs æO; ds 4 g�uZ~l gksrs gSa nks vkxs vkSj nks ihNsA vkxs dh vksj 
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nksuksa mHkjs gq, Hkkxks dks ,aVhfj;j g�uZ~l ¼anterior horns½ dgrs gSaA buls fudyus okyh raf=dk, /kM+] iSj 

,oa ckgqvks dh isf'k;ksa esa tkrh gSa] tks çsjd raf=dk,a dgykrh gSa rFkk ihNs dh vksj mHkjs  nksuksa Hkkxks dks 

iksLVhfj;j g�uZ~l ¼posterior horns½ dgrs gSaA buesa fudyus okys rarq 'kjhj ds fofHkUu Hkkxks dh Ropk esa 

tkrs gSa tks laosnh raf=dk,a ¼sensory nerves½ dgykrh gSA d�VsZDl dh Hkkafr Likbuy dkMZ ds Hkwjs æO; esa 

dsoy raf=dk dksf'kdk,a ¼Nerve cells½ ikbZ tkrh gSaA 

 

1½ Likbuy dkMZ esa laosnh raf=dk iFk ¼vfHkokgh ;k vkjksgh½ [sensory nerve tracts ¼afferent aur 

ascending) in the spinal card] 

Likbuy dkMZ ds ek/;e ls efLr"d esa laosnuk eq[;r% nks L=ksrksa &¼i½ Ropk] ¼i i½ VsUMUl] isf'k;ksa 

,oa laf/k;ksa ls igqaprs gSa A Ropk esa fo?eku laosnh fjlsIVlZ ;k raf=dk var ¼nerve ending½ dks dqVsfu;l 

fjlsIVlZ dgk tkrk gS] tks nnZ] xehZ] BaM] Li'kZ ,oa ncko ls mnnhfir gksrs gSa A buesa mRiUu raf=dk 

vkosx nks LFkkuksa ij igqaprs gSaA  

¼i½ rhu U;wj�u ra= }kjk vkosx nwljh vksj ds çefLr"d v/kZxksyk/kZ ds laosnh {ks= esa igqaprs gSa tgka budh 

vuqHkwfr vkSj fLFkfr ¼location½ dk irk pyrk gS rFkk ¼ii½  nks U;wj�u ra= }kjk raf=dk vkosx mlh vksj ds 

vuqefLr"d dh v/kZxksyk/kZ esa igqaprs gSa A 

2½ Likbuy dkMZ esa çsjd raf=dk iFk ¼viokgh ;k vojksgh½ [motor nerve tracks (Efferent or 

descending) in the the spinal card]  

U;wj�u tks raf=dk vkosxks dks efLr"d ls nwj lapkfyr djrs gSa çsjd U;wj�Ul ¼viokgh ;k vojksgh½ 

gksrs gSa çsjd U;wj�u ds míhfir gksus ls dadkyh; ¼jsf[kr] ,sfPNd½ ,oa fpduh ¼vuSfPNd½ rFkk ânis'kh esa 

ladqpu gksrk gS rFkk xzafFk;ksa ds lzko Lok;Ùk raf=dk ra= dh raf=dkvksa }kjk fu;af=r jgrs gSaA 

• ,sfPNd is'kh xfr ¼voluntary muscle movement½ &               

  viokgh ¼efferent½ ;k çsjd raf=dk vkosxks çefLr"d ls Likbuy dkMZ ds raf=dk rarq dh iwfydkvksa 

¼bundles of nerve fibres½ ls gksdj 'kjhj dh ,sfPNd isf'k;ksa esa lapkfjr gksrs gSa ftuesa ladqpu gksrk gS 

vkSj laf/k;ksa esa xfr gksrh gS ;g euq"; dh bPNk ij fuHkZj gksrh gSA 

      efLr"d ls isf'k;ksa rd tkus okys çsjd iFk ¼motor pathways½ nks çdkj ds U;wj�Ul ls cus gksrs gSa 

tks fuEufyf[kr gSa & 

     ¼i½ fijkfeMy ¼dkfVZdksLikbuy½ ¼pyramidal½ & ;s ,sfPNd isf'k;ksa ds fy, vkosxksa dk eq[; iFk gksrs 

gSaA ;s baVjuy dSIlwy ¼internal capsule½ ls xqtjrs gSaA 
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     ¼ii½ ,DLVªk fijkfeM ¼extra pyramidd½ & ;g efLr"d ds dbZ Hkkxksa esa csly U;wDykbZ lfgr ,oa 

FkSysel ls tqM+s jgrs gSa ;s baVjuy dSIlwy ls ugha xqtjrs gSaA 

• vuSfPNd is'kh xfr ¼involuntary muscle movement ½ &  Åijh çsjd U;wj�u dh 

e/;efLr"d] efLr"d LraHk] vuqefLr"d vFkok Likbuy dkMZ esa fLFkr dksf'kdk,a 'kjhj dh eqæk ¼posture½ 

,oa larqyu dks cuk, j[kus ls lacaf/kr is'kh lfØ;rk ¼muscle activity½ dks çHkkfor djrh gS] is'kh xfr esa 

leUo; cuk, j[krh gS rFkk is'kh rku ¼muscle tone½ dks fu;af=r djrh gSaA 

 

12.6   ifjljh; raf=dk ra= [ peripheral nervous system] 

;g raf=dk ra= dk nwljk egRoiw.kZ Hkkx gS bl Hkkx esa efLr"d ls fudyus okyh 12 tksM+h 

dikfy; raf=dkvksa ,oa Likbuy dkMZ ls fudyus okyh 31 tksM+h Likbuy raf=dkvksa dk lekos'k gksrk gS 

ftuesa 'kk[kk,a fudydj 'kjhj ds fofHkUu vaxksa ,oa Årdksa esa igqaprh gSA 

                          raf=dk ¼nerve½ 

      raf=dk dsaæh; raf=dk ra= ds ckgj efLr"d ,oa Likbuy dkMZ dks 'kjhj ds fofHkUu vaxksa ls laca/k 

djus okyh raf=dk rarqvksa dh ,d iwfydk *¼caMy½ vFkok iwfydkvksa dk ,d lewg gksrk gS A & 

 

  raf=dkvksa ds çdkj ¼types of nerves½ & raf=dk,a fuEu rhu çdkj dh gksrh gSa :& 

 

1½  laosnh ;k vfHkokgh raf=dk, a ¼sensory or Afferent nerves ½ & bl çdkj ds raf=dk,a 

vkosxks dks 'kjhj ds ifjlj ¼Peripheri½ Likbuy dkMZ vkSj fQj ogka ls efLr"d esa ys tkrh gS Ropk esa ;g 

ekbfyu jfgr ¼non myelinated½ gS vkSj cgqr ckjhd lw=ksa ¼ filament s½ esa foHkkftr gks tkrh gS ;g lw= 

Hkh vusdksa 'kk[kkvksa esa foHkkftr gks tkrs gSa tks laosnh raf=dk var ¼sensory nerve endings½ gksrs gSa 

mnnhfir feyus ij vkosx ¼impulse½ mRiUu gksrk gS tks efLr"d dks lapkfjr gks tkrk gS tgka ij vuqHkwfr 

dk Kku gksrk gSA 

2½  çsjd ;k viokgh raf=dk, a ¼motar or efferent nerves½ &  bl çdkj dh raf=dk vk,a 

efLr"d Likbuy dkMZ rFkk Lok;Ùk xf.kMdkvksa ¼autonomic ganglia½ esa mRiUu gksrh gSaA ;s raf=dk,a 

vkosxks dks efLr"d ,oa Likbuy dkMZ ls ifjlj ;k ckgj dh vksj ys tkrh gSa ;g nks çdkj dh gksrh gSa l 

¼i½lkseSfVd raf=dk,a¼somatic nerves½ 
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 ¼ii½Lok;Ùk raf=dk ¼autonomic nerves½ 

lksesfVd raf=dk, ,sfPNd ,oa izfrorZ dadkyh; is'kh ¼reflex skeletal muscle½ ladqpu esa Hkwfedk 

fuHkkrh gSa xzafFky lzko ¼glandular secretion½ mRiUu djus esa Hkwfedk fuHkkrh gSaA 

3½ fefJr raf=dk, a ¼mixed nerves½ & Likbuy dkMZ esa laosnh ,oa çsjd raf=dk,a vyx&vyx oxksaZ 

¼group½ ;k iFkksa ¼tracts½ esa O;ofLFkr jgrh gSa Likbuy dkMZ ls ckgj tc laosnh ,oa çsjd raf=dk,a la;ksth 

Ård ds mlh vkoj.k ¼same sheath of connective tissue½ esa can jgrh gSa rks mUgsa fefJr raf=dk,a dgk 

tkrk gSA 

 12.6.1          dikyh; raf=dk,a [cranial nerves] 

      efLr"d dh buQhfj;j lrg esa fLFkr dsaædksa ls 12 tksM+h dikfy; raf=dkvksa dh mRifÙk gksrh gS 

ftuesa ls dqN laosnh dqN çsjd rFkk dqN fefJr raf=dk,a gksrh gSa muesa uke ,oa la[;k fuEu Øekuqlkj 

gS& 

 

 

¼i½ v�yQsDVjh ¼olfactory½ 

¼ii½ v�fIVd ¼optic½ 

¼iii½ vk¡D;wykseksVj ¼oculomotor½ 

¼iv½ Vª�Dyh;j ¼trochlear½ 
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¼v½ Vªkbtsfeuy ¼trigeminal½ 

¼vi½ ,CMîwlsUV ¼Abducent½ 

¼vii½ QSf'k;y ¼facial½ 

 ¼viii½ osfLVC;wdk¡Dyh;j ;k v�fMVjh ¼vestibulocochlear or auditory½ 

¼ix½ Xy�lksQSfjfUt;y ¼glossopharyngeal½ 

¼x½ oSxl ¼Vagus) 

¼xi½ ,Dlsljh ¼accessory½ 

¼xii½ gkbiksXy�ly ¼hypoglossal½ 

          buesa ls i , ii o viii raf=dk laosnh gksrs gSa tks efLr"d dks dsoy laosnh vkosx¼sensory 

impulses½ igqapkrh gSaA   iii] iv ,vi] xi] xii uacj dh raf=dk,a efLr"d dks dsoy çsjd vkosx igqapkrh gSaA 

v] vii] ix] x uacj dh raf=dkvksa esa çsjd ,oa laosnh nksuksa rjg ds rarq gksrs gSa vFkkZr ;s fefJr raf=dk,a gksrh 

gSaA 

 12.6.2        Likbuy raf=dk, a  ¼Spinal nerves½ 

     Likbuy d�MZ ls 31 tksM+h Likbuy raf=dk,a fudyrh gSa] tks lVh gqbZ ofVZczht ls cus baVjofVZczy 

ja/kzksa ls gksdj ofVZczy dsuky ds ckgj fudyrh gSa budk ukedj.k ,oa oxhZdj.k mUgh ofVZczh ds vuqlkj 

fd;k tkrk gS] ftuls ;s lEc) gksrh gSaA ;g raf=dk fuEufyf[kr gSa& 
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1½ lfoZdy raf=dk,a ¼cervical nerves½  ¾ 8 tksM+h ¼8pair½ 

2½ Fk�jsfld raf=dk,a ¼thoracic nerves½ ¾ 12 tksM+h¼ 12 pair½ 

3½ yEcj raf=dk,a ¼lumbar nerves½ ¾ 5 tksM+h ¼ 5 pair½ 

4½ lSØy raf=dk,a (sacral nerves½ ¾ 5 tksM+h ¼ 5 pair½ 

5½ d�fDlft;y raf=dk,a ¼coccygeal nerves½ ¾ 1 tksM+h ¼1 pair½ 

    Likbuy raf=dk,a Likbuy d�MZ ds nksuksa vksj ls mxzfer gksrh gS rFkk bUVjofVZczy jU/kzksa ls gksdj 

ckgj fudy tkrh gS çR;sd raf=dk ,d çsjd ,oa ,d laosnh raf=dk ewy ds la;ksx ls curh gS] blfy, 

;g ,d fefJr raf=dk gksrh gSA 

 12.7 Lok;Ùk raf=dk ra= ¿autonomic nervous systemÀ 

      Lok;Ùk ;k v�Vksu�fed raf=dk ra=] raf=dk ra= dk Lolapkfyr ;k vuSfPNd Hkkx gksrk gS ] tks 

'kjhj esa Lor% ¼automatically½ gksus okyh fØ;kvksa dks fu;af=r djrk gSA ;g ra= 'kjhj ds leLr 

varjkaxks¼vescer a½] xzafFk;ksa¼glandss½ ,oa jä okfgdkvksa dh raf=dk vkiwfrZ djrk gS A bls varjkaxh viokgh ;k 

çsjd ra= ¼visceral efferent or motor system½ Hkh dgk tkrk gSA bldk çkFkfed dk;Z 'kjhj dk 
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gksfe;ksLVSfll¼homeostasiss½ cuk, j[kus ds fy, varjkaxh fØ;k'khyrk dk fu;eu djrk gS varjkaxksa dk 

dk;Z lkekU;r: fcuk lapsruk ds gksrk jgrk gS A 

         v�Vksu�fed raf=dk ra= dk vf/kdka'k Hkkx viokgh gksrk gS] ftldh viokgh ;k çsjd raf=dk,a 

efLr"d esa fLFkr raf=dk dksf'kdkvksa ¼neurones½ ls mxfer gksrh gS rFkk e/; efLr"d¼mid brain½ ,oa 

Likbuy d�MZ¼spinal cord½ ds lSØy {ks= ds chp fofHkUu Lrjksa ¼levels½ ij fudy vkrh gS] ftuls raf=dk 

rarq fudyrs gSaA buesa ls cgqr ls mlh raf=dk vkoj.k esa ls gksdj xqtjrs gSa] ftlesa ls gksdj dsaæh; 

raf=dk ra= dh ifjljh; raf=dk,a mu vaxksa rd igqapus ds fy, xqtjrh gSa ftudh os raf=dk vkiwfrZ djrh 

gSaA buds vfrfjä v�Vksu�fed raf=dk ra= esa cgqr lh xsafXy;k&raf=dk dksf'kdkvksa ds lewg gksrh gSa tks 

ofVZczy d�ye ds ikl varjkaxksa ds ikl esa vFkok mudh fHkfÙk;ksa esa ikbZ tkrh gSaA efLr"d ,oa Likbuy 

dkMZ ls fudydj xsafXy;k rd igq¡pus okys raf=dk rarq çhxsfXy;ksfud rarq dgykrs gSa rFkk xsafXy;k ls 

fudydj vUrjkaxksa dh raf=dk vkiwfrZ djus okys rarq iksLVxsfXy;ksfud rarq dgykrs gSaA 

efLr"d ,oa Likbuy dkMZ esa fLFkr U;wj�Ul ls v�Vksu�fed raf=dk ra= dk dsaæh; Hkkx rFkk raf=dk 

rarqvksa ,oa xsafXy;k ls ifjljh; Hkkx curk gSA v�Vksu�fed raf=dk ra= dks nks Hkkxksa esa foHkkftr fd;k x;k 

gS ÷ 

1½ vuqdEih ;k flEisFksfVd raf=dk ra= ¼sympathetic nervous system or thoracolumbar outflow) 

2½ ijkuqdEih ;k iSjkflEisFksfVd raf=dk ra= ¼parasympathetic nervous system or craniosacral outflow½ 

mijksä Hkkxksa esa lajpukRed ,oa fØ;kRed nksuksa rjg ds varj gksrs gSa] ;s lkekU;r: ,d&nwljs ds 

foijhr dk;Z djrs gSa] ijarq 'kjhj esa lefLFkfr ¼homeostasis½ cuk, j[krs gSaA flEisFksfVd lfØ;rk ruko 

;qä n'kkvksa¼stressful situations½ esa çHkkoh gksrh gS rFkk iSjkflEisFksfVd lfØ;rk foJke ds nkSjku gksrh gSA 

çR;sd Hkkx esa blds ifjljh; iFkksa ¼pathway½ tks] dsaæh; raf=dk ra= ,oa bQsDVj vaxksa ¼fpduh 

is'kh] ânis'kh ,oa xzafFk;ksa½ ds chp gksrs gSa] esa nks vfHkokgh ¼efferent½ U;wj�Ul gksrs gSa tks fuEufyf[kr gksrs 

gSa÷ 

¼i½ çhxsafXy;ksfud U;wj�Ul ¼Preganglionic neurones½ 

¼ii½ iksLVxsafXy;ksfud U;wj�Ul ¼postganglionic neurones½ 

çhxsafXy;ksfud U;wj�u dh dksf'kdk efLr"d ;k Likbuy dkMZ esa gksrh gSA blds ,Dl�u VfeZuy 

dsaæh; raf=dk ra= ds ckgj v�Vksu�fed xsafXy;ksau esa iksLVxsafXy;ksfud U;wj�u dh dksf'kdk ds lkFk fey 

tkrs gSaA iksLVxsafXy;ksfud U;wj�u bQsDVj vaxksa dks vkosxks dk lapkj.k djrs gSaA 

xsafXy;k ¼gangliaaa½ 
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   raf=dk dksf'kdkvksa ds lewg dks xsafXy;ksu dgk tkrk gSA 'kjhj esa fofHkUu rjg dh xsafXy;k gksrh 

gSA mnkgj.k ds fy;s] i'pewy dh xsfXy;ksau esa çkFkfed laosnh U;wj�Ul dh dksf'kdk,a fo|eku gksrh gSa fdarq 

xsafXy;ksu ds vanj dSlk Hkh rarq fey ¼synapsas½ ugha gksrk gSA tcfd v�Vksu�fed raf=dk ra= dh xsafXy;k 

esa vf/kdka'k rarq tks xsafXy;k esa ços'k djrs gSa os ogka¡ fLFkr iksLVxsafXy;ksfud U;wj�Ul dh ,d ;k ,d ls 

vf/kd dksf'kdkvksa ds lkFk flusIlsl cukrs gSa A nwljk varj ;g gS fd i'p ewy xsafXy;ksu esa laosnh U;wj�u 

dksf'kdk,a fo/keku gksrh gSa ] tcfd v�Vksu�fed  xsafXy;k esa çsjd U;wj�u dksf'kdk,a gksrh gSaA 

1½ flEisFksfVd xsafXy;k ¼sympathetic ganglia½ & buesa xsafXy;k ds fuEu nks oxZ gksrs gSa & 

¼i½ ofVZczy ¼vertebral½ 

¼ii½ çh,vksfVZd ¼preaortic½ 

ofVZczy xsafXy;k] ofVZczy d�ye ds lkFk&lkFk nksuksa vksj fLFkr gksrs gSaA ;g xsafXy;k raf=dk Ård 

ds rarqvksa }kjk ,d&nwljs ls ekyk dh rjg tqM+s jgrs gSa~ blfy, bls ^ofVZczy ;k flEisFksfVd Ja[kyk* Hkh 

dgrs gSaA xsafXy;k dh ;g Ja[kyk diky ds uhps ls çkjaHk gksdj d�fDlDl ds var rd QSyh gksrh 

gSAçh,jksfVZd xsafXy;k egk/keuh ,oa bldh eq[; 'kk[kkvks ds fudV xqPNksa esa fLFkr gksrh gSA ofVZczy 

xsafXy;k ds leku çh,vkfVZd xsafXy;k esa iksLVxsafXy;ksfud flEisFksfVd raf=dk dksf'kdkvks dk lekos'k gksrk 

gSA 

2½ isjkflEisFksfVd xsafXy;k ¼parasympathetic ganglia½ & buesa xsafXy;kvksa ds nks oxZ lEc) jgrs gSaA 

igys oxZ esa flj esa pkj NksVh&NksVh xsafXy;k gksrh gSaA nwljs oxZ dh xsafXy;k mu fof'k"V vaxksa ds lehi ;k 

muesa fLFkr jgrs gSa] tks mudh vkiwfrZ djrh gSA 

# vkVksu�fed IysDlsl ¼autonomic plexuses½ &  

       dqN fof'k"V LFkkuksa ij iksLVxsafXy;ksfud raf=dk dksf'kdkvksa dh xsafXy;k ls csyukdkj raf=dk rarq 

fudys gksrs gSa rFkk  'kk[kke;h tfydk esa O;ofLFkr jgrs gSa ftUgsa vkVksu�fed raf=dk IysDll dgk tkrk 

gSA ;s fuEufyf[kr gksrs gSa& 

dkfMZ;d IysDll ¼cardiar plexus½ ¾ ;g ºzn; ds vk?kkj ¼base½ ls fudkyus okyh oZgn jä okfgdkvks es 

rFkk ck;s ,fVZ;e dh lrg ij fLFkr gS|  

  lhfy;d IysDll ¼Celiac plexus½ & bls lksyj IysDll Hkh dgk tkrk gSA ;g dsaæh; raf=dk rarq ds 

ckgj raf=dk dksf'kdkvksa dk lcls cM+k fi.M gksrk gSA ;g vek'k; ds ihNs lhfy;d /keuh ,oa bldh 

'kk[kkvksa ds pkjksa vksj egk/keuh ij fLFkr gksrk gSA 

       gkbiksxSfLVªd IysDll ¼ hypogastric plexus s½ &;g lhfy;d ¶ysDll dks uhps& uhps isfYod 

¶ysDll ls tksM+rk gSA 
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,UVsfjd IysDlsl ¼enteric plexus½ &  bl IysDll esa flEisFksfVd ,oa isjkflEisFksfVd nksuksa rjg ds rarq 

gksrs gSa rFkk ;s ikpu ra= dh yksafxVîwfMuy ,oa ldqZyj isf'k;ksa ds chp fLFkr gksrs gSaA 

dSjksfVM IysDlsl ¼carotid plexus½ & xzhok {ks= esa lokZbdy flaiSFksfVd xsafXy;k ls rarq fudydj dSjksVhu 

/kefu;k¡ ,oa mudh 'kk[kkvksa ds pkjksa vksj tkfydk cukrs gSaA 

 

 

12.7.1     flaiSFksfVd ¼vuqdEih½ v�Vksu�fed raf=dk ra= [sympathetic autonomic 

nervous system]  

    bl ra= dks 'o{k&dfV&Hkkx Hkh dgk tkrk gS] blesa vuqdEih raf=dkvksa dk lekos'k gksrk gS] tks fd 

Likbuy dkMZ ds lkjs Fk�jSfld ,oa yEcj Hkkx ds Hkwjs æO; ds ysVjy gkuZ esa fLFkr dksf'kdkvksa ls 

fudydj ofVZczy d�ye ds lkeus nksuksa vksj fLFkr gksrh gSaA nksuksa vksj ofVZczy sd�ye ls ckgj vkdj 

vuqdEih raf=dkvksa ds rarq flaiSFksfVd Ja[kyk ds xsafXy;k esa ços'k djrs gSa] ftUgsa çhxsafXy;ksfud rarq dgk 

tkrk gSA bu xsafXy;k ls fQj raf=dk rarq fudydj fofHkUu vaxksa esa igqaprs gSa] ftUgsa iksLVxsafXy;ksfud rarq 

dgk tkrk gSA  

flaiSFksfVd Ja[kyk esa fofHkUu {ks=ksa ds vuqlkj blds lokZbdy~ Fk�jSfld] yEcj ,oa isfYod 4 Hkkx 

gksrs gSa] ftuesa xsafXy;k tksM+s ds :i esa O;ofLFkr jgrh gSaA lokZbdy Hkkx esa 3 tksM+h lokZbdy xsafXy;k] 

Fk�jSfld Hkkx esa 11 tksM+h Fk�jSfld xsafXy;k ]yEcj Hkkx esa 4 tksM+h yEcj xsafXy;k  ,oa isfYod Hkkx esa 4 

tksM+h lSØy xsafXy;k gksrh gSA bl çdkj 22 tksM+h xsafXy;k flaiSFksfVd Ja[kyk esa O;ofLFkr jgrh gSa] tks 

dsaæh; raf=dk ra= ls Likbuy dkMZ ds ek/;e ls tqM+h jgrh gSA vU; flaiSFksfVd xsafXy;k vius rarqvksa }kjk 

blh flaiSFksfVd J[kyk ls tqM+h jgrh gSa vkSj flaiSFksfVd IysDll cukrh gSA 

'kjhj ds fofHkUu vaxksa ij flaiSFksfVd ¼vuqdEih½ çHkko ¼sympathetic effects on various parts of the 

body½ & flaEiSFksfVd raf=dkvksa }kjk 'kjhj ds vusd vaxksa dh fØ;kvksa dk fu;a=.k ,oa fu;eu gksrk gS A 

D;wVsfu;l raf=dkvks ds lkFk feydj ;g Ropk dh vuSfPNd isf'k;ksa ls fØ;k djkrh gSaA Ropk fLFkr 

jäokfgdk,¡ buds míhiu ls gh ladqfpr gksrh gSaA flaiSFksfVd raf=dk dh lfØ;rk ds QyLo:i 'kjhj ds 

fofHkUu vaxksa esa fuEufyf[kr çHkko gksrs gSaA 

* us= ¼eye½ 

mirkjk ¼Iris½ & flfy;jh isf'k;ksa dk lh f'kfFkyu gks tkus ds ifj.kke Lo:i iqrfy;ka QSy tkrh gSaA 

vJqlzkoh xzafFk;ka ¼lacrimal gland½ & lzko ¼ vkalw ½fudyuk de gks tkrk gSA 
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* ykj xzafFk;ka ¼salivary glands½ & xk<h] fpifpih (viscous½ ykj gks tkrh gSA 

* eq[k rFkk ukfldk dh 'ys"edyk ¼mucosa½ & 'ys"ek dk lzko gksuk de gks tkrk gSA 

* QsQM+s ¼'okluyh;k¡½ ¼bronchial tubes½ & 'oklufy;k QSy tkrh gSa ¼bronchodilation½ 

* ºzn; ¼heart½ & ân; xfr rhoz gks tkrh gS rFkk jänkc c<+ tkrk gS] d�jksujh /kefu;k foLQkfjr¼dilate½ 

gks tkrh gSa] ,sfPNd isf'k;ksa dks jä vkiwfrZ c<+ tkrh gSA 

* ;‟r ¼liver½ & Xykbdkstu Xywdkst esa ifjofrZr gks tkrk gS ftlls 'kjhj dks 'kfä feyrh gSA 

 * vkek'k; ¼stomach½ & ikpd jl¼gastric juice½ dk mRiknu de gks tkrk gS~ QyLo#i ikpu esa 

foyEc gksrk gSA 

* vXU;k'k; ¼Pancreas½ & vXU;k'k; jl ,oa balqfyu gkeksZu dk lzko de gks tkrk gSA 

* vk¡U= fHkfÙk;ka ¼intestinal walls½ & f'kfFky gks tkrh gS Øekdqapd xfr;ka de gks tkrk gSA ladksfpfu;k¡ 

ladqfpr gks tkrh gSA 

* ,Mªhuy xzafFk;k¡ & ,Mªhusfyu ,oa u�j,Mªhusfyu gkeksZu lzkfor gSaA 

* ew=k'k;¼urinary bladder½ & ew=k'kf;d fHkfÙk;ka f'kfFky gks tkrh gSa rFkk ew=ekxhZ; ladksfpuh ladqfpr gks 

tkrh gSA ftlls ew=.k esa vojks/k mRiUu gks tkrk gSA 

* Losn xzafFk;ka ¼Sweat glands½ & lzko ¼ilhuk½ c<+ tkrk gSA 

* tuukax ¼sexual organs½ & jäokfgdk,a ladqfpr gks tkrh gSa ftlls mudh dk;Z {kerk de gks tkrh 

gSA 
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 12.7.2   iSjkflaiSFksfVd ¼ijkuqdEih½ v�Vksu�fed raf=dk ra= ¼parasympathetic 

autonomic nervous system½  

     bl ra= dks 'dikyf=d foHkkx ¼craniosacral division½ Hkh dgrs gSaA blesa ijkvuqdEih dksf'kdkvksa] 

raf=dk rarqvksa ,oa xsfXy;kvksa dk lekos'k gksrk gSA ijkuqdEih dksf'kdk,a efLr"d LraHk ¼brain stem½ rFkk 

Likbuy dkMZ ds lSØy Hkkx esa fLFkr gksrh gSaA dikyh; Hkkx¼cranial portion½ flj] xzhok] o{k ,oa 

vf/kdka'k mnjh; vUrjkaxksa dh ijkuqdEih raf=dk vkiwfrZ djrk gS rFkk lSØy Hkkx fuEuksnj ¼lower 

abdomen½ ,oa Jksf.k¼pelvis½ ds vUrjkaxksa dh vkiwfrZ djrk gSA 

iSjkflEisFkSfVd fMohtu ds dikfy; Hkkx ls fudyus okys çhxsafXy;ksfud raUrq rhljh ¼iii½] lkroha 

¼vii½] ukSoha ¼ix½] ,oa nloha ¼x½ dikyh; raf=dkvksa ds Hkkx gksrs gSaA dikyh; raf=dkvksa ds Hkkx gksrs gSA ;s 

dikyh; raf=dk,a e/; efLr"d]iksUl ,oa esMîwyk esa fLFkr dsaædksa ls mnxfer gksrh gS  vkSj efLr"d ls 

ckgj 'kjhj ds fofHkUu vaxksa esa igq¡pdj buds rUrqvks dk var gks tkrk gSAlSØy Hkkx ls fudyus okys 

çhxsafXy;ksfud rUrq Likbuy dkMZ dks nwljh~ rhljh ,oa pkSFkh Likbuy raf=dk ds vxzewyks ds #i esa NksM+rs 

gSaA os vyx raf=dk ds :i esa ugha jgrsA 
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e/; efLr"d esa fLFkr dksf'kdkvksa ls vkus okys çhxsafXy;ksfud  rarq rhljh dikyh; ;k 

vksD;qykseksVj raf=dk ds dsaæ ls fudyrs gSa vkSj flfy;jh xsafXy;ksu esa feyrs gSaAiksLV xsafXy;ksfud ,Dl�u 

VfeZuy iqryh ,oa flfy;jh isf'k;ksa dh vkiwfrZ djrh gSa] ftlls us= dh iqryh ladqfpr vkSj çlkfjr gksrh 

gSA Qsf'k;y raf=dk tks iksUl esa fLFkr gksrh gS] ds ijkuqdaih rarq vov/kksguqt (submendibular½ thOgk ds 

uhps fLFkr ykj xzafFk;ksa] vJq çokgh xzafFk;ksa tks vkalw lzkfor djrh gSa] rFkk vU; xzafFk;ksa] tks ukfldk ,oa 

eq[kh; xqgkvksa esa fLFkr jgrh gSa] dh raf=dk vkiwfrZ djrh gSA esMîwyk esa fLFkr lksQsfjaft;y raf=dk ds 

ijkuqdEih rarq iSjksfMd xzafFk;ksa tks ykj lzkfor djrh gS] dh raf=dk vkiwfrZ djrs gSaA esMîwyk v�CykaxsVk ds 

M�lZy osxl U;wfDy;l ls mxfer gksus okyh osxl raf=dk ds ijkuqdEih rarq ân;] QsaQM+s]jä okfgdk,a] 

fiÙkk'k; ];‟r] vXuk'k;] xqnsZ] xzkluyh] vkek'k; ]NksVh vkar ,oa cM+h vkar ds igys vk/ks Hkkx dh raf=dk 

vkiwfrZ djrs gSaA  

Likbuy d�MZ ds lSØy Hkkx ls fupys okys ijkuqdaih rarq rhljh ,oa pkSFkh lSØy Likbuy 

raf=dkvksa dh dksf'kdkvksa ls fudyrs gSa] tks fupyh cM+h vkar] xHkkZ'k;] tuukaxksa] ew=k'k; ,oa ;wjsFkzk dh 

ladksfpuh isf'k;ksa rFkk xqnkZ dh vkarfjd ladksfpuh dh raf=dk vkiwfrZ djrs gSaA 

iSjk flaiSFksfVd raf=dk dh lfØ;rk ds QyLo:i 'kjhj ds fofHkUu vaxksa esa fuEufyf[kr çHkko gksrs 

gSaA 

* us= ¼mirkjk ;k vkbfjl½ & oÙ̀kkdkj is'kh rarq ladqfpr gksus ls iqryh ladh.kZ¼constrict½ gks tkrh gSA 

iydksa dh fyosVj iYihczh ¼levator palpebrae½ ij çHkko iM+us ls iydsa can gksus yxrh gSaA 

* ykj xzafFk;k¡ & lzko c< tkrk gS] iryh] iuhyh ykj gks tkrh gSA 

* QsQM+s ¼'okl ufy;k¡½ & 'okl ufy;k¡ ladh.kZ gks tkrh gSA ¼Bronchoconstriction½ 

* ºzn; & ºzn; xfr ?kV tkrh gS] d�jksujh /kefu;k¡ ladh.kZ gks tkrh gSa] dadkyh; ;k ,fPNd isf'k;ksa dh 

jä vkiwfrZ ?kV tkrh gSA 

* vXU;k'k; & vXU;k'k;h jl ,oa balqfyuu g�eksZu dk lzko c<+ tkrk gSA  

* vek'k; & ikpd jl ¼gastric juice½ dk Jko.k c< tkrk gS rFkk vek'k; dh xfr'khyrk c<+ tkrh gSA 

* vk¡= fHkfÙk;ka & ladqpu¼constraction½ gksrk gS] Øekadqpu ¼peristalsis½ xfr;k¡ c<+ tkrh gSa] ladkspfu;k¡ 

(sphincter½ f'kfFky gks tkrh gSaA 

* xqnsZ & ew= dk Jko.k c< tkrk gSA 

* ew=k'k; & ew=k'kf;d cfÙk;k¡ ladqfpr gks tkrh gSa] ew=ekxhZ; ladksfpuh f'kfFky gks tkrh gS] ifj.kke 

Lo:i ew=.k ¼urination½ gksrk gSA 
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  * eyk'k; & vkarfjd xqnh; ladksfpuh f'kfFky gks tkrh gS rFkk eyk'k; ladqfprs gks tkrk gS] ifj.kke 

Lo:i ey foltZu gks tkrk gSA 

* Losn xzafFk;k¡ &  dksbZ çHkko ugha iM+rk gSA 

* tuukax ¼sexual organs½ & tuukaxksa esa jä okfguh;ksa ds foLQkfjr gks tkus ls jä ifjlapj.k c<+ tkrk 

gS] ifj.kke Lo:i iq#"kksa esa f'k'uksRFkku ¼eraction½ gksrk gS rFkk fL=;ksa ds tuukaxksa esa fpdukiu 

¼lubrication½ gks tkrk gSA 

#  Lok;Ùk v�Vksu�fed raf=dk ra= ds dk;Z ¼functions of autonomic nervous system ½ 

& 'kjhj ds vf/kdka'k vkarfjd vaxksa esa v�Vksu�fed raf=dk ra= ds flaiSFksfVd ,oa iSjk flaiSFksfVd nksuksa 

fMohtuksa dh raf=dkvksa }kjk vkiwfrZ gksrh gS ftudh ,d nwljs ls foijhr fØ;k,a gksrh gSaA flaiSFksfVd 

raf=dkvksa ds míhiu ls fdlh vax fo'ks"k dh dksbZ fØ;k Rofjr gksrh gS] rks iSjk flaiSFksfVd raf=dkvksa ds 

míhiu ls mldh xfrfof/k :drh gSa bl çdkj bu nks ijLij fojks/kh çHkkoksa ds ifj.kke Lo:i 'kjhj esa 

lefLFkfr cuh jgrh gS vkSj varjkax lqpk: :i ls viuk dk;Z djrs jgrs gSaA mnkgj.k ds fy, flaiSFksfVd 

raf=dk mNhiu ls jäokfgdk,¡ ladqfpr gks tkrh gSa vkSj jä nkc c<+ tkrk gS rFkk iSjk flaiSFksfVd raf=dk 

míhiu ls jä okfgdk,¡  fo"Qkfjr gks tkrh gSa vkSj jänkc de gks tkrk gS] ifj.kke Lo:i jänkc 

lkekU; cuk jgrk gSA flaiSFksfVd raf=dk mNhiu ls 'kjhj ls Å"ek dh gkfu de gksrh gS] tcfd iSjk 

flaiSFksfVd raf=dk míhiu ls 'kjhj dh m"ek dh gkfu c< tkrh gS vkSj bl çdkj nksuksa raf=dkvksa ds 

ijLij fojks/kh çHkko ls 'kjhj dk rkieku lkekU; cuk jgrk gSA ,sls vusdksa çHkko gSa ftudk o.kZu iwoZ esa 

dj pqds gSaA 

# çfrorhZ fØ;k ¼reflex action½ & efLr"d ,oa 'kjhj ds vf/kdka'k Hkkx dks tksM+us dsvfrfjä 

Likbuy d�MZ ifjorhZ fØ;k dk leUo; LFkkfir djrh gSA cká mNhiu ¼Li'kZ] nnZ] rki vkfn½ ds dkj.k 

vius vki ,dk,d gks tkus okyh vuqfØ;k ¼response½ tSls fdlh xeZ oLrq ls Nw tkus ij rqjar gh vius 

gkFk dks [khap ysuk] vka[kksa ds lkeus dhM+k vk tkus ls iyd rqjar can gks tkuk] iSj esa dkaVk pqHkrs gh iSj 

dks ihNs dks [khap ysuk iVsyk¼patella½ fyxkesaV ij gYdh Fkidh nsus ls DokfMª'ksIl ,DlVsUlj is'kh dk 

ladqpu gksuk vkSj uh&tdZ ¼knee & jerk½ gksuk vkfn çfrorhZ fØ;k,a dgykrh gSa dadkyh; isf'k;ksa esa gksus 

okys çfrorZ dkf;d ;k lksesfVd çfrorZ ¼somatic reflex½ dgykrs gSaA fpduh is'kh] ân; is'kh vFkok 

xzafFk;ksa ¼glands½ esa gksus okys çfrorZ varjkaxh ;k foljy çfrorZ dgykrs gSaA nksuksa rjg dh çfrorhZ 

fØ;k,a 'kjhj esa lefLFkfr ¼homeostasis½ cuk, j[kus ds fy, 'kjhj dks vkarfjd ,oa cká ifjorZuksa ds çfr 

Rofjr ¼quick½ vuqfØ;k djkrh gSA 



 

 

278 

 

Likbuy çfrorhZ fØ;k, a (spinal reflexes½ & ;s fØ;k,a dsoy Likbuy dkMZ esa fLFkr U;wj�Ul }kjk 

laiUu gksrh gSaA efLr"d ls budk rqjar dksbZ laca/k ugha gksrk] ckn esa efLr"d dks bu fØ;kvksa dk Kku 

gksrk gS tSls iSj esa dkaVk pqHkrs gh iSj ihNs f[kap tkuk vaxqyh esa fiu pqHkrs gh cpko ds fy, vaxqyh ihNs 

dh vksj f[kap tkrh gS vkfn ,slk çfrorZ fuEu Øe esa gksrk gS& 

loZçFke xzkgh laosnh vax¼receptor sensory organ½ tSls Ropk ij míhIr (stimulus½ xzg.k fd;k 

tkrk gS blls raf=dk vkosx¼nerve impulse½ mRiUu gksrk gS] tks laosnh ¼vfHkokgh½ raf=dk rarq ds }kjk 

iksLVhfj;j :V Kku xsafXy;ksu esa igq¡prk gSA tgka ls xsafXy;k ds rarq bls ¼vkosx½ Likbuy dkMZ ds 

iksLVhfj;j gkuZ esa igq¡pkrs gSa ;gk¡ ls vkosx lh/ks vFkok baVjU;wj�Ul ¼interneurons½ ds }kjk Likbuy dkMZ 

ds baVhfj;j gkuZ esa igq¡prs gSa tgk¡ çsjd U;wj�u vkosx dks çkIr djrk gS rFkk mls çsjd vax tSls fdlh 

is'kh dh bQsDVj dksf'kdkvksa¼effector cells½ dks lapkfjr dj nsrk gS] ftlls çfrorhZ fØ;k ds ifj.kke 

Lo:i ,fPNd is'kh ladqpu¼constraction½ gksrk gSA 

    uh&tdZ ¼knee&jerk½ ds ekeys esa iVsyj VsUMu ¼patellar tendon½ ij gYdh lh Fkidh nsus ls 

DokfMªlsIl ,DlVsalj VsUMu ,oa is'kh vkSj is'kh esa fLFkr dqN ,d U;wjkseLdqyj fLiaMYl ¼neuromuscular 

spindles½ vpkud ru tkrs gSa ftlls blesa is'kh ladqpu gksrk gSA ifj.kke Lo:i fupyh Vkax vkxs dh 

vksj xfr ¼extend½ djrh gSaA 

      mi;qZä iwjs pØ dks çfrorhZ pki ¼reflex arc½ dgk tkrk gSA 

vUrjkaxh ;k foljy çfrorhZ fØ;k ¼visceral reflex action½ & ;s ,slh fØ;k gS ftl ij euq"; 

dk fu;a=.k ugha jgrkA [kk¡luk] Nhaduk] mfYV;k¡ gksuk vkfn blds mnkgj.k gSaA dqN ,slh Hkh çfrorhZ 

fØ;k,a gksrh gSa] ftudk euq"; dks Kku jgrk gS tSls Hkkstu dks eq[k esa j[krs gh ykj fudyus yxukA 

        ,slh fØ;kvksa ds laiknu esa fuEufyf[kr jpukvksa dh vko';drk gksrh gS] ftlls ,d foljy 

çfrorhZ pki ¼reflex arc½ curk gSA 

 ¼i½ fjlsIVj ¼Receptor½ 

¼ii½ vfHkokgh ¼afferent½ U;wj�u] tks laosnh vkosx dks dsaæh; raf=dk ra= dks igq¡pkrk gSA 

¼iii½ bUVjU;wj�Ul ¼la;ksth raf=dk dksf'kdk,a½& ;s dsaæh; raf=dk ra= ds Hkwjs æO; ¼grey matter½ ds Hkhrj 

gksrs gSa] tks flaiSFksfVd fMohtu esa fLFkr çhxsafXy;ksfud U;wj�Ul ls tqM+rs gSaA 

¼iv½nks viokgh ¼efferent½ U;wj�Ul 

¼v½ foljy bQsDVj ¼Visceral effector½ 
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Likbuy dkMZ esa gksus okys v�Vksu�fed foljy fj¶ysDl vkCyaxsVk vkdZ¼autonomic visceral arcs½ 

ds mnkgj.k gSa& iw.kZ :i ls Hkjs ew=k'k; esa ladqpu gksuk] vk¡rksa esa is'kh; ladqpu gksuk rFkk jäokfgdkvksa 

dk ladh.kZu vFkok foLQkj.k gksuk A esMîwyk v�LykxsVk esa gksus okys fj¶ysDl vkdZ ds mnkgj.k gSa&  CyM 

çs'kj] ºzn; xfr] 'olu fØ;k] ikpu vkfn dk fu;euA mi;qZä leLr fØ;k,a gekjs Kku vFkok psruk 

fu;a=.k ds fcuk gksrh gSaA 

raf=dk ra= ij ;ksx dk çHkko 

raf=dk ra= dk uke ds lkFk cgqr ?kfu"B laca/k gksrk gS eu esa Lo:i vkSj ldkjkRed jgus ls 

raf=dk ra= Hkh LoLFk ,oa lfØ; jgrk gS tcfd eu esa udkjkRed fopkj ,oa Hkkouk,a mRiUu gksus ls 

raf=dk ra= esa Hkh fHkUu&fHkUu çdkj ds fodkj tSls ekufld ruko] mÙkstuk] fljnnZ] volkn] fujk'kk] 

fpark ?kcjkgV vkSj cspkSuh vkfn mRiUu gks tkrs gSaA orZeku dky esa bu jksxksa dh lekt esa ,d ck<+ lh 

vkbZ gqbZ gSA NksVh mez ds cPpksa ls ysdj o;Ld vkSj ò) lHkh vk;q oxZ ds euq";ksa esa ,slh leL;k,a fnu 

çfrfnu c<+rh tk jgh gSaA orZeku le; esa euq"; esa /kS;Z Lrj vkSj laosnuk,a lekIr gksrh tk jgh gSaA 

ekuoh; xq.kksa lgkuqHkwfr] {kek] n;k vkSj ljyrk ds ºzkl ds lkFk rkefld o`fÙk;ka& Øks/k] vgadkj bZZ’;kZ vkSj 

}s"k c<+rs tk jgs gSaA ;ksxkH;kl ds }kjk euq"; ds 'kkjhfjd Lrj ds lkFk&lkFk ckSf)d vkSj ekufld Lrj 

Hkh LoLFk vkSj mUur curs gSa okLro esa ;kSfxd fØ;k,a euq"; ds eu efLr"d vkSj laiw.kZ raf=dk ra= dks 

cgqr ldkjkRed :i ls çHkkfor djrh gS ekuo raf=dk ra= ij ;kSfxd fØ;kvksa ds çHkko dks fuEufyf[kr 

rjhds ls le>k tk ldrk gS ÷   

1½ "kV~deZ dk çHkko & "kV~deZ dh N: 'kks/ku fØ;kvksa dk raf=dk ra= ij ldkjkRed çHkko iM+rk gSA 

'kks/ku fØ;kvksa esa usfr] =kVd vkSj dikyHkkfr dk vH;kl vf/kd ykHkdkjh gksrk gSA usfr fØ;k esa efLr"d 

çns'k dk 'kks/ku gksrk gS ] vkSj ukfM+;k¡ LoPN gksus dk ldkjkRed çHkko raf=dk ra= ij iM+rk gSA =kVd 

ekufld ,dkxzrk vkSj fLFkjrk çkIr djus dk ,d egRoiw.kZ lk/ku gS euq"; dh fcØh ÅtkZ o 'kfä;ka 

=kVd fØ;k ds vH;kl ls dsafær gksus yxrh gS efLr"d dk vpsru Hkkx Hkh tkxr̀ voLFkk esa vkus yxrk 

gS ekufld ruko] vfuæk] fLFkjrk] detksj Lej.k 'kfä ,oa ,dkxzrk dk vHkko vkfn fodkjksa esa =kVd 

fØ;k cgqr ykHkdkjh gksrh gS dikyHkkfr fØ;k dk vH;kl djus ls ç'okl ds :i esa xanfx;ka 'kjhj ls 

ckgj fudyrh gSa A blds lkFk&lkFk laiw.kZ 'kjhj ls lwpuk Lrj ij çk.k ÅtkZ dk çHkko gksrk gS 

dikyHkkrh dk vH;kl efLr"d dh U;wj�u lsYl dh fØ;k'khyrk esa Hkh o`f) djrk gSA 

2½ vkluksa dk çHkko &  egf"kZ iratfy us vkluksa ds vH;kl dk Qy crk;k gS muds vuqlkj vkluksa ds 

vH;kl ls }kanks dks lgus dh {kerk esa o`f) gksrh gSA 
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rrks }kaU}ufHk?kkr:  ¼ ikå ;kså lwå 2/48½ 

        vFkkZr vklu ds vH;kl ls 'kjhj ij lnhZ] xehZ vkfn }anksa dk çHkko ugha iM+rk 'kjhj esa mu lc 

dks fcuk fdlh çdkj dh ihM+k ds lgu djus dh 'kfä vk tkrh gS blls ,d vksj tgka 'kjhj dh {kerk 

fodflr gksrh gS rks ogha nwljh vksj eu rFkk cqf) esa /kS;Z dk fodkl gksrk gS blds ifj.kke Lo:i  

lkaosfxd fLFkjrk ¼emotional balance½ çkIr gksrh gS vkSj foijhr ifjfLFkfr;ksa dks lgus dh {kerk fodflr 

gksrh gSA 

lw{e O;k;ke dk çfrfnu vH;kl lokaZxklu~ 'kh"kkZlu] Hkqtaxklu] eRL;klu] flagklu] o`{kklu] 

x#M+klu] /kuqjklu vkfn vkluksa ds lkFk&lkFk lw;Z ueLdkj dk fu;fer vH;kl djus ls laiw.kZ 'kjhj ,oa 

efLr"d ds jä lapkj Hkfy çdkj gksrk jgrk gSA vklu djus ls es#naM LoLFk ,oa yphyk curk gSA lkFk 

gh laiw.kZ 'kjhj esa QSyh raf=dk vk,a lfØ; curh gSaA ftlds ifj.kke Lo:i euq"; dk raf=dk ra= thou 

i;aZr LoLFk] ÅtkZoku ,oa jksx eqä cuk jgrk gSA  

3½  çk.kk;ke dk çHkko & çk.kk;ke dk vH;kl euq"; ds raf=dk ra= dks cgqr ldkjkRed :i ls çHkkfor 

djrk gS fu;fer çkr% dky çk.kk;ke dk vH;kl djus ls vf/kd ek=k esa 'kq) çk.kok;q vFkkZr v�Dlhtu 

'kjhj dh dksf'kdkvksa dks çkIr gksrh gS rFkk efLr"d dh U;wj�u lsYl dks Hkh i;kZIr v�Dlhtu çkIr gksrh 

gSA ftlls ,d vksj tgka efLr"d dh fØ;k'khyrk esa o`f) gksrh gS ogha nwljh vksj 'kjhj dh dksf'kdkvksa dh 

lr vk;q esa o`f) gksrh gSA çk.kk;ke ds ykHkksa dks Li"V djrs gq, egf"kZ iratfy ;ksx lw= esa dgrs gSaA  

         /kkj.kklq p ;ksX;rk ekul:  ¼ ikå ;kså lwå 2/53½ 

vFkkZr çk.kk;ke ds vH;kl ls eu esa /kkj.kk dh ;ksX;rk Hkh vk tkrh gS ;kuh eu dks pkgs ftl 

rjg vuk;kl gh fLFkj fd;k tk ldrk gSA vr% çk.kk;ke dk vH;kl dbZ fodkjksa esa cgqr ykHkdkjh çHkko 

jgrk gS] tSls HkfL=dk çk.kk;ke dk vH;kl 'kjhj esa fLFkr 72000 lw{e ukfM+;ksa dks 'kq) djrk gSA blh 

çdkj Hkzkejh çk.kk;ke dk vH;kl efLr"d esa ldkjkRed Lianu mRiUu djrk gS ukM+h 'kks/ku 

vuqykse&foykse 'khryh] lhRdkjh] mTtkbZ vkSj Hkzkejh vkfn çk.kk;ke dk fof/k iwoZd vkSj fu;fer vH;kl 

djus ls eu fLFkj ,oa ,dkxz jgrk gSA lkj :i esa Li"V djsa rks fu;fer çk.kk;ke ds vH;kl ls efLr"d 

dh ,dkxzrk c<+us ds lkFk dfBu vkSj tfVy fo"k;ksa dks le>uk vklku gks tkrk gS rFkk mez c<+us ij Hkh 

euq"; dh Lej.k 'kfä rhoz cuh jgrh gS] o efLr"d fØ;k'khy ,oa raf=dk ra= LoLFk cuk jgrk gSA 

4  /;ku dk çHkko & /;ku ds vH;kl ls efLr"d ij xgjk çHkko iM+rk gS blls efLr"d ds dbZ {ks=ksa ds 

chp dusfDVfoVh c<+rh gSA blds vykok efLr"d ds xzs eSVj o�Y;we vk;ru esa o`f) gksrh gSA vkSj xzs eSVj 

o�Y;we ftruk vf/kd gksxk czsu lsYl mrus vf/kd gksaxs ftlls efLr"d dh {kerk c<+ tkrh gSA vkSj euq"; 
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ds lkspus dh 'kfä c<+ tkrh gSA 

bl çdkj mijksä v/;;u ds vk/kkj ij ;g Li"V gksrk gS fd 'kjhj ds lcls egRoiw.kZ vax 

efLr"d vkSj raf=dk ra= dks ge ;ksxkH;kl mi;qä vkgkj &fogkj vkSj la;fer thoup;kZ ds }kjk mUur 

cuk ldrs gSaA 

 

vH;klkFkZ ç'u & 

fjä LFkkuksa fd iwfrZ dhft;s A 

1- ekuo efLr"d dh ewy jpukRed ,oa fØ;kRed bdkbZ_________dgykrh gSA  

2- lajpuk ,oa dk;Z ds vk/kkj ij ekuo rkaf=dk ra= dks________Hkkxks eSa ckVk tkrk gSA 

3. efLr"d dk lcls cM+k Hkkx____________ gSA 

4 ijkuqdaih raf=dk ra= ds lfØ; gksus ij ân; xfr ,oa Lokl xfr___________ gks tkrh gSA 

5- Lok;Ùk raf=dk ra= dks_______________ Hkkxks esa foHkkftr fd;k x;k gSA 

6-__________ ,oa______________ ls Lok;Ùk rkaf=dk ra= dk ifj'kjh; Hkkx curk gSA 

7 vuqdEih rkaf=dk ra= dks______________ Hkh dgk tkrk gS A 

 

12.8   lkjka'k &fo|kFkh mi;qä foospuk ls vki Hkyh Hkkafr lathc x, gksaxs fd raf=dk ra= D;k gS 

dsaæh; rkaf=dk fdls dgrs gS rFkk fdl çdkj efLr"d ,oa es#jTtq vkil es feykdj ,d nwljs ds dk;Z 

dk laca/k cuk, j[krs gS rkaf=d ra= dks 'kjhj ds leLr lalk/kuks esa lokZf/kd egRoiq.kZ ekuk x;k gS vr% 

'kjhj ds lHkh vaxks ds lqpk: lapkyu ds fy, rkaf=d ra= dk lq/khM gksuk vko';d gSA Lok;Ùk raf=dk 

ra= og gS tks 'kjhj dh vuSfPNd fØ;kvksa ij fu;a=.k j[krk gSA Lok;Ùk raf=dk ra= ds nks Hkkx gS 

vuqdEih o ijkuqdEih ;s ,d & nwljs ds iwjd ds :i esa dk;Z djrs gSA bl çdkj fo/kkfFkZ;ks bu nks 

ijLij fojks/kh çHkkoks ds ifj.kkeLo:i 'kjhj esa lefLFkfr cuh jgrh gSA vr% Lok;Ùk rkaf=dk ra= 'kkjhfjd 

fØ;kvks ds lqpk: lapkyu esa egRoiw.kZ Hkwfedk fuHkkrk gS A 

12.9   'kCnkoyh 

• U;wj�u & rkaf=d ra= dh lcls NksVh bdkbZ 

• mjíhid & tks fdlh çdkj dh çfr‟;k mriu djs  

• vxzefLr"d & efLr"d dk vkxs dk Hkkx  
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•      ,sfPNd & bPNk vuqlkj lapkfyr gksus okyk 

• vuSfPNd & ftl fØ;k ij O;fä dk viuk dksbZ fu;a= ;k bDNk ugh gksrh 

•     Lok;Ùk rkaf=d ra= & 'kjhj es Lor% gksus okyh fØ;kvks ij vFkkZr vuSfPNd fØ;kvks ij  

      fu;a=.k j[kus okyk ra= A 

• fHkfÙk & nhokjA 

• eUn & /kheh / de 

• míhiu & mÙksftr gksuk / lfØ; gksuk 

• Lo;Ùk & Lor% gksus okyh A 

12.10     vH;klksa ç'kuks ds mÙkj & 

1- U;wjku 

2.  -3 

3 vxZefLVLd 

4 de 

5  nks 

6- raf=dk rarqvks ,oa xsfXy;k A 

7- o{k & dksVh – Hkkx 

 

12.11   lanHkZ xzaFk lwph – 

1- jLrksxh ] M�DVj ohj ckyk ] ¼2016½ tsc jlk;u rFkk dk;Z dh ] dsnkj ukFk jke ukFk  

2- xqIrk ] çks° vuUr çdk'k ¼2008½ ekuo 'kjhj jpuk o fØ;k foKku ] lfer çdk'ku vkxjk  

3- lDlsuk ] vks° ih° ¼2009½ ,ukVkeh ,aM fQft;ksy�th ] Hkklk Hkou eFkqjk  

4- 'kekZ ] Mªk° rkjk paæ ¼1999½ vk;qosZfn; 'kjhj jpuk foKku ] uknk iqLrd HkaMkj jsyos jksM 

       jkssgrd      

5- nhf{kr jkts'k ¼2002½ 'kjhj jpuk  fØ;k foKku ] Hkklk Hkou eFkqjk  

6- xkSM+ 'kho dqekj ¼1976½ vfHkuo 'kjhj fØ;k foKku ] ukFk iqLrd HkaMkj ] jsyos jksM  

       jkssgrd                  
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12.12    fuca/kkRed ç'u & 

ç'u 1- raf=dk ra= ls vki D;k le>rs gS\ es# jTtw ,oe~ lajpuk dk;ksaZ dk o.kZu dhft,A 

ç'u 2- efLr"d dh lajpuk ,oe~ dk;ksaZ ij çdk'k Mkfy, 

ç'u 3- Lok;Ùk rkaf=d ra= ls vki D;k le>rs gS \ blds çeq[k dk;ksZ ij çdk'k Mkfy;sA 

ç'u 4- vuqdEih o ijkuqdaih rkaf=dk ra= dh fØ;kfof/k dk foLrkj ls o.kZu dhft;sA 

 

 

 


