
303xeu ,oa lapyu

lapyu thoksa dh ,d egRoiw.kZ fo'ks"krk gSA tarqvksa ,oa ikniksa esa vusdksa rjg osQ
lapyu gksrs gSaA vehck ln`'k ,d dksf'kd tho esa thonzO; dk izokgh lapyu bldk
,d lk/kj.k :i gSA dbZ tho i{ekHk] d'kkHk vkSj Li'kZd }kjk lapyu n'kkZrs gSaA
euq"; vius ikn] tcM+s] iyd] ftàk vkfn dks xfr'khy  dj ldrk gSA oqQN lapyuksa
esa LFkku ;k vofLFkfr ifjorZu gksrk gSA ,sls ,sfPNd lapyuksa dks xeu dgrs gSaA
Vgyuk] nkSM+uk] p<+uk] mM+uk] rSjuk vkfn lHkh xeu ;k lapyu osQ gh oqQN :i gSaA
pyu lajpukvksa dk vU; izdkj dh xfr esa layXu lajpukvksa ls fHkUu gksuk vko';d
ugha gSA mnkgj.k osQ fy,] iSjkfef'k;e esa i{ekHk Hkkstu dh dksf'kdk&xzluh esa izokg
vkSj pyu nksuksa dk;Z gksrs gSaA gkbMªk vius Li'kZd f'kdkj idM+us vkSj pyu nksukas osQ
fy, iz;ksx dj ldrk gSA ge vius ikn 'kjhj dh eqnzk cnyus osQ fy, iz;ksx esa ykrs
gSa vkSj pyu osQ fy, HkhA mi;qZDr izss{k.kksa ls laosQr  feyrk gS fd xfr vkSj pyu
dk i`Fko~Q :i ls vè;;u ugha fd;k tk ldrk gSA nksukas osQ laca/ dks bl mfDr esa
lekfgr fd;k tk ldrk gS fd lHkh pyu xfr gksrs gSasa_ ysfdu lHkh xfr pyu ugha
gSaA tarqvksa osQ pyu osQ rjhosQ ifjfLFkfr dh ek¡x vkSj vkokl osQ vuq:i cnyrs gSaA
fiQj Hkh pyu dh fØ;k izk;% Hkkstu] vkJ;] lkFkh] vuqowQy iztuu LFky] vuqowQy
izkÑfrd fLFkfr dh ryk'k ;k 'k=kqvksa@Hkf{k;ksa ls iyk;u osQ fy, dh tkrh gSA

20-1 xfr osQ izdkj

ekuo 'kjhj dh dksf'kdk,a eq[;r% rhu izdkj dh xfr n'kkZrh gSa] ;Fkk&vehch;]
i{ekHkh vkSj is'kh;A vkius vè;k; 8 esa i<+k gS fd i{ekHk ,oa d'kkfedk dksf'kdk
f>Yyh dh vio`f¼ gSA d'kkfedk xfr 'kqØk.kqvksa dks rSjus esa lgk;rk djrh gS] Liat
osQ uky ra=k esa ty lapkj.k dks cuk, j[krh gS rFkk ;wXyhuk tSls izksVkstksvk esa pyu
dk dk;Z djrh gSA
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gekjs 'kjhj esa dqN fof'k"V dksf'kdk,a] tSls & egkHk{kdk.kq (macrophages) vkSj
'osrk.kq (leucocytes)  #f/j esa vEkhch; xfr iznf'Zkr djrh gSaA ;g fØ;k thonzO; dh
izokgh  xfr }kjk owQowQV ikn cukdj dh tkrh gS (vehck ln`'k)A dksf'kdk oaQdky
ra=k tSls & lw{erarq Hkh vehch; xfr esa lg;ksxh gksrs gSaA

gekjs vf/dka'k ufydkdkj vaxksa esa] tks i{ekHk mifHkfÙk ls vkLrkfjr gksrs gSa]
i{ekHk xfr gksrh gSA 'okl uyh esa i{ekHkksa dh lefUor xfr ls ok;qeaMyh; ok;q osQ
lkFk izos'k djus okys èkwy d.kksa ,oa cká inkFkksZa dks gVkus esa enn feyrh gSA eknk
iztuu ekxZ esa fMac dk ifjogu i{ekHk xfr dh lgk;rk ls gh gksrk gSA

gekjs iknksa] tcM+ksa] ftàk] vkfn dh xfr osQ fy, is'kh; xfr vko';d gSA isf'k;ksa
osQ laoqQpu osQ xq.k dk izHkkoh mi;ksx euq"; vkSj vf/dka'k cgqdksf'kdh; thoksa osQ
pyu vkSj vU; izdkj dh xfr;ksa esa gksrk gSA pyu osQ fy, is'kh;] oaQdky vkSj
raf=kdk ra=k dh iw.kZ lefUor fØ;k  dh vko';drk gksrh gSA bl vè;k; esa vki
isf'k;ksa osQ izdkj] mudh lajpuk] muosQ laaoqQpu dh fØ;kfof/ vkSj oaQdky ra=k  osQ
egRoiw.kZ igyw osQ ckjs esa tkusaxsA

20-2 is'kh

is'kh ,d fo'ks"k izdkj dk Ård gS ftldh mRifÙk vè;tuLrj ls gksrh gSA ,d
o;Ld euq";  osQ 'kjhj osQ Hkkj dk 40&50 izfr'kr fgLlk isf'k;ksa dk gksrk gSA buosQ
dbZ fo'ks"k xq.k gksrs gSa] tSls& mÙkstu'khyrk] laoqQpu'khyrk] izlk;Z ,ao izR;kLFkrkA
isf'k;ksa dks fHkUu&fHkUu vk/kjksa ij oxhZÑr fd;k x;k gS] tSls&LFkkiu] jax&:i vkSj
mudh fØ;k dh fu;eu i¼frA LFkkiu osQ vk/kj ij] rhu izdkj dh isf'k;k¡ ikbZ tkrh
gSa & (i) oaQdky (ii) varjax vkSj (iii) ânA

oaQdky isf'k;k¡ 'kkjhfjd oaQdky vo;oksa osQ fudV laidZ esa gksrh gSaaA lw{en'khZ
}kjk ns[kus ij  buesa /kfj;k¡ fn[krh gSa] vr% bUgsa jsf[kr is'kh dgrs gSaA pw¡fd budh
fØ;kvksa dk raf=kdk ra=k }kjk ,sfPNd  fu;a=k.k gksrk gS] vr% bUgsa ,sfPNd is'kh Hkh
dgrs gSaA ;s eq[; :i ls pyu fØ;k vkSj 'kkjhfjd eqnzk cnyus esa lgk;d gksrh gaSA

varjax isf'k;k¡ 'kjhj osQ [kks[kys varjax vxksa_ tSls& vkgkj uky] tuu ekxZ vkfn
dh Hkhrjh fHkfÙk esa fLFkr gksrh gSaA ;s vjsf[kr vkSj fpduh fn[krh gSaA vr% bUgsa
fpduh isf'k;k¡ (vjsf[kr is'kh) dgrs gSaA budh fØ;k raf=kdk ra=k osQ ,sfPNd
fu;a=k.k esa ugha gksrh] blfy, ;s vuSfPNd isf'k;k¡ dgh tkrh gaSA ;s ikpu ekxZ }kjk
Hkkstu vkSj tuu ekxZ }kjk ;qXed (gamete) osQ vfHkxeu (ifjogu) esa lgk;rk
djrh gSaA

tSlk fd uke ls fofnr gS] ân isf'k;k¡ ân; dh isf'k;k¡ gSaA dbZ ân is'kh
dksf'kdk,a ân is'kh osQ xBu osQ fy, 'kk'or jpuk esa ,df=kr gksrh gSaA jax :i osQ
vkèkkj ij] ân isf'k;k¡ jsf[kr gksrh gSaA ;s vuSfPNd LoHkko dh gksrh gSa_ D;ksafd raf=kdk
ra=k budh fØ;kvksa dks lh/s fu;af=kr ugha djrkA

oaQdky is'kh dh lajpuk vkSj laoqQpu fØ;kfof/ dks le>us osQ fy, ge bldk
foLrkj ls ijh{k.k djsaxsaA gekjs 'kjhj esa] izR;sd laxfBr oaQdky is'kh dbZ is'kh caMyksa
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;k iwfydkvksa (fascicles) dh cuh gksrh gS] tks la;qDr :i ls dksyStuh la;ksth
Ård Lrj ls f?kjs jgrh gSa ftls laiV~V (fascia) dgrs gSaA izR;sd is'kh caMy eas dbZ
is'kh js'ks gksrs gSa (fp=k 20-1)A izR;sd is'kh js'kk IykTek f>Yyh ls vkLrkfjr gksrk gS

ftls lkdksZysek dgrs gSaA is'kh js'kk ,d ladksf'kdk gS D;ksafd is'khnzO; (sarcoplasm)
esa dbZ osQanzd gksrs gSaA var%nzO; tkfydk vFkkZr~ is'kh js'kksa osQ is'khnzO; tkfydk
(lkjdksIykfTed jsVhD;wye) dSfYl;e vk;uksa dk HkaMkj x`g gS_ is'kh js'kk dh ,d
fo'ks"krk is'khnzO; esa lekarj :i ls O;fLFkr vusd rarqvksa dh mifLFkfr gS ftls is'khrarq
(ek;ksfiQykesaV) is'khrarqd (ek;ksiQkbZfczy) dgrs gSaA izR;sd is'kh rarqd eas Øeokj
xgjs ,oa gYosQ iV~V (cSaM) gksrs gSaA is'kh js'kd osQ foLr`r vè;;u us ;g LFkkfir dj
fn;k gS fd budk jsf[kr :i nks izeq[k izksVhu & ,fDVu vkSj ek;ksflu osQ fo'ks"k
izdkj osQ forj.k osQ dkj.k gksrk gSA gYosQ cSaMksa esa ,fDVu gksrk gS ftls I & cSaM ;k
lenSf'kd cSaM dgrs gSa tcfd xgjs cSaMksa dks 'A' cSaM ;k fo"ke nSf'kd cSaM dgrs gSa
ftlesa ek;ksflu gksrk gSA nksuksa izksVhu NM+uqek lajpukvksa esa ijLij lekukarj is'kh js'kd
osQ vuqnSè;Z v{k osQ Hkh lekukarj O;ofLFkr gksrs gSa ,fDVu rarq ek;ksflu rarqvksa dh
rqyuk esa irys gksrs gSa] vr% bUgsa Øe'k% irys ,oa eksVs rarq dgrs gSaA izR;sd I&cSaM
osQ eè; esa bls f}foHkkftr djus okyh ,d izR;kLFk js[kk gksrh gS] ftls 'Z'&js[kk dgrs
gSaA irys rarq 'Z'&js[kk ls n`<+rk ls tqM+s gksrs gSaA 'A' cSaM ds eksVs rarq] 'A' cSaM osQ eè;
esa ,d iryh js'ksnkj f>Yyh] ftls 'M'&js[kk dgrs gSa] }kjk tqM+s gksrs gSaA  is'kh js'kksa
dh iwjh yackbZ esa 'A' vkSj 'I' cSaM ,dkarj Øe esa O;ofLFkr gksrs gSaA nks vuØfer
'Z'&js[kkvksa osQ chp fLFkr is'kh js'kd dk Hkkx ,d ladqpu dk;Z bdkbZ cukrk gS ftls
lkdksZfe;j dgrs gSa (fp=k 20-2)A foJke dh voLFkk esa] irys rarqvksa osQ fljs nksuksa
vksj osQ eksVs rarqvksa osQ chp osQ Hkkx dks NksM+dj Lora=k fljksa ij vfrPNkfnr gksrs gSaA

fp=k 20-1 is'kh lewg rFkk is'kh rarq dks n'kkZrs gq, is'kh dk vuqizLFk dkV

isQfldy (iqfydk)

is'kh rarq

lkj dksyhek

jDr dksf'kdk
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(irys rarqvksa osQ fljs eksVs rarqvksa osQ fljksa osQ chp esa ik, tkrs gSa) eksVs rarqvksa dk
osQanzh; Hkkx tks irys rarqvksa ls vfrPNkfnr ugha gksrk] 'H'-{ks=k dgykrk gSA

20-2-1  laoqQpu'khy izksVhu dh lajpuk

izR;sd ,fDVu (irys) rarq ,d nwljs ls lfiZy :i esa dqaMfyr nks 'F' (rarqe;)
,fDVuksa dk cuk gksrk gSA izR;sd 'F' ,fDVu 'G' (xksykdkj) ,fDVu bdkb;ksa dk
cgqyd gSA ,d nwljs izksVhu] Vªksiksek;ksflu osQ nks rarq 'F' ,fDVu osQ fudV iwjh yackbZ
esa tkrs gSaA ,d tfVy Vªksiksfuu izksVhu v.kq Vªksiksek;ksflu ij fu;r varjkyksa ij ikbZ
tkrh gSA foJke dh voLFkk esa Vªksiksfuu dh ,d mi&bdkbZ ,fDVu rarqvksa osQ ek;ksflu
osQ ca/ cukus okys lfØ; LFkkuksa dks <d dj j[krh gS (fp=k 20-3 v)A

izR;sd ek;ksflu (eksVs) rarq Hkh ,d cgqyd izksVhu gSA dbZ ,dydh izksVhu ftls
esjksek;ksflu dgrs gSa (fp=k 20-3 c) ,d eksVk rarq cukrh gSaA izR;sd esjksek;ksflu osQ
nks egRoiw.kZ Hkkx gksrs gSa& ,d NksVh Hkqtk lfgr xksykdkj flj rFkk ,d iw¡NA flj dks

fp=k 20-2 (v) lkdkZsfe;j dks n'kkZrs gq, ,d is'kh rarq dh lajpuk (c) ,d lkdkZsfe;j dk vkjs[k

(v)

(c)

lkdkZsfe;j
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Hkkjh esjksek;ksflu (HMM) vkSj iw¡N dks gYdk esjksek;ksflu (LMM) dgrs gSaA
esjksek;ksflu vo;o vFkkZr~ flj ,oa NksVh Hkqtk ij fu;r nwjh rFkk vkil esa ,d fu;r
nwjh fu;r dks.k ij A rarq ij ckgj dh rjiQ mHkjs gksrs gSaA ftls Økl Hkqtk
(dkWl&vkeZ) dgrs gSaA xksykdkj flj ,d lfØ; ,fVih,st ,atkbe gS ftlesa ,Vhih
osQ ca/u LFkku rFkk ,fDVu osQ fy, lfØ; LFkku gksrs gSaA

20-2-2 is'kh laoqQpu dh fØ;kfof/

is'kh laoqQpu dh fØ;kfof/ dks lihZrarq fl¼kar }kjk vPNh rjg le>k;k tk ldrk
gS ftlosQ vuqlkj is'kh; js'kksa dk laoqQpu irys rarqvksa osQ eksVs rarqvksa osQ Åij ljdus
ls gksrk gSA

osaQnzh; raf=kdk ra=k dh izsjd raf=kdk }kjk ,d laosQr izs"k.k ls is'kh laoqQpu dk
vkjaHk gksrk gSA ,d izsjd U;wjksu rFkk blls is'kh; js'ks ,d izsjd bdkbZ dk xBu djrs
gSaA izsjd raf=k,d vkSj is'kh; js'kk osQ lkdksZysek dh laf/ dks raf=kdk&is'kh; laxe ;k
izsjd vaR; iV~fVdk dgrs gSaA bl laxe ij ,d raf=kd laosQr ig¡qpus ls ,d raf=kdk
lapkjh (,flfVy dksfyu) eqDr gksrk gS tks lkdksZysek esa ,d fØ;k foHko (action

potential) mRiUu djrk gSA ;g leLr is'kh; js'ks ij iQSy tkrk gS ftlls
lkdksZIykTe esa dSfYl;e vk;u eqDr gksrs gSaA dSfYl;e vk;u Lrj esa o`f¼ ls ,fDVu
rarq ij Vªksiksfuu dh mi bdkbZ ls dSfYl;e ca/ cukdj ,fDVu osQ <osQ gq, lfØ;
LFkkuksa dks [kksy nsrk gSA ATP osQ ty vi?kVu ls izkIr ÅtkZ dk mi;ksx dj ek;ksflu
'kh"kZ ,fDVu osQ [kqys lfØ; LFkkuksa ls Økl lsrq cukus osQ fy, c¡/ tkrs gSa
(fp=k 20-4)A bl ca/ ls tqM+s gq, ,fDVu rarqvksa 'A' cSaM osQ osaQnz dh rjiQ f[akprs
gSa bu ,fDVuksa ls tqM+h gqbZ 'A' js[kk Hkh vanj dh rjiQ f[kap tkrh gS ftlls lkdksZfe;j

fp=k 20-3 (v) ,d ,fDVu (iryk) rarq (c) ,dy ek;ksflu (fejksek;ksflu)

(v)

(c)

Vªksiksfuu

Vªksiksek;ksflu

 F ,fDVu

 ATP ;ksth LFky

,fDVu ;ksth LFky
'kh"kZ

Økl Hkqtk
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NksVk gks tkrk gS vFkkZr~ laoqQfpr gks tkrk gSA Åij osQ pj.kksa ls Li"V gS fd is'kh osQ
NksVk gksrs le; vFkkZr~ ladqpu osQ le; 'I'&cSaMksa dh yackbZ de gks tkrh gS tcfd
'A'&cSaMksa dh yackbZ T;ksa fd R;ksa jgrh gS (fp=k 20-5)A ADP vkSj P

2
 eqDrdj]

ek;ksflu foJke voLFkk esa okil pyk tkrk gSA ,d u, ATP osQ ca/us ls Økl&lsrq
VwVrs gSa (fp=k 20-4)A ek;ksflu 'kh"kZ ATP dks vi?kfVr dj is'kh osQ vksj ladqpu osQ
fy, fØ;k nksgjkrs gSa foaQrq raf=kdk laosxh osQ lekIr gks tkus ij lkdkZsIYkkfTed
jsVhD;wye }kjk Ca+1 osQ vo'kks"k.k ls ,fDVu LFky iqu% <d tkrs gSaA blosQ
iQyLo:i 'Z'&js[kk,a vius ewy LFkku ij okil gks tkrh gSa_ vFkkZr~ f'kfFkyu gks tkrk
gSA fofHkUu isf'k;ksa esa js'kksa dh izfrfØ;k vof/ esa varj gks ldrk gSA isf'k;ksa osQ
ckj&ckj mÙksftr gksus ij muesa Xykbdkstu osQ vok;oh fo[akMu ls ySfDVd vEy dk
teko gksus yxrk gS ftlls Fkdku (Jkafr) gksrh gSA is'kh esa vkWDlhtu HkaMkfjr djus
okyk yky jax dk ,d ek;ksXyksfcu gksrk gSA dqN isf'k;ksa esa ek;ksXyksfcu dh ek=kk
T;knk gksrh gS ftlls os yky jax osQ fn[krs gSaA ,slh isf'k;ksa dks yky isf'k;k¡ dgrs gSaA
,slh isf'k;ksa esa ekbVªksdksafMª;k vf/d gksrh gSa tks ATP osQ fuekZ.k gsrq muesa HkaMkfjr
vkWDlhtu dh cM+h ek=kk dk mi;ksx dj ldrh gSaA blfy,] bu isf'k;ksa dks ok;qthoh
isf'k;k¡ Hkh dg ldrs gSaA nwljh rjiQ] dqN isf'k;ksa esa ek;ksXyksfcu dh cgqr de ek=kk
ikbZ tkrh gS ftlls os gYosQ jax dh vFkok 'osr izrhr gksrh gSaA ;s 'osr isf'k;k¡ gSaA
buesa ekbVksdksafMª;k rks vYila[;d gksrh gS] ysfdu is'khnzO; tkfydk vR;f/d ek=kk
esa gksrh gSaaA ;s vok;oh; fof/ }kjk ÅtkZ izkIr djrh gSaA

fp=k 20-4 ØkWl lsrq osQ cuus dh voLFkk,a@'kh"kZ dk ?kw.kZu rFkk ØkWl lsrq dk VwVuk

,fDVu rarq

ek;ksflu rarq

ØkWl lsrq dk VwVuk

liZ.k @ ?kw.kZu

ØkWl lsrq dk cuuk

ØkWl lsrq ek;ksflu 'kh"kZ
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20-3 oaQdky ra=k

oaQdky ra=k esa vfLFk;ksa dk ,d <kapk vkSj mikfLFk;ka gksrh gSaA 'kjhj dh xfr esa bl
ra=k dh egRoiw.kZ Hkwfedk gksrh gSA dYiuk dhft,_ tc fcuk tcM+ksa osQ Hkkstu poZ.k
djuk iM+s vkSj fcuk ikn vfLFk;ksa osQ Vgyuk gksA vfLFk ,oa mikfLFk fo'ks"k izdkj osQ
la;ksth Ård gSaA eSfVªDl esa yo.kksa dh mifLFkfr ls vfLFk;k¡ dBksj gksrh gaS tcfd
dksaMªksbfVu (chondroitin) yo.k mikfLFk;ksa osQ eSfVªDl dks vkuU; (pliable) cukrs
gSaA euq"; esa] ;g ra=k 206 vfLFk;ksa vkSj dqN mikfLFk;ksa dk cuk gksrk gSA bls nks eq[;
lewgksa esa ck¡Vk x;k gS& v{kh; oaQdky ,oa mikaxh; oaQdkyA

v{kh; oaQdky esa 80 vfLFk;k¡ gksrh gSa tks 'kjhj dh eq[; v{k ij forfjr gksrh
gSaA djksfV] es#naM] mjksfLFk (LVuZe) vkSj ilfy;k¡ v{kh; oaQdky dk xBu djrh gSaA
djksfV (fp=k 20-6) vfLFk;ksa osQ nks leqPp;& dikyh; (cranial) vkSj vkuuh
(facial) ls cuk gS ftudk ;ksx 22 gSA dikyh; vfLFk;ksa dh la[;k 8 gksrh gSA ;s
efLr"d osQ fy, dBksj j{kd cká vkoj.k& diky dks cukrh gSaA vkuuh Hkkx esa 14
oaQdkyh vo;o (skeletal elements) gksrs gSa tks djksfV osQ lkeus dk Hkkx cukrs gSaA

fp=k 20-5  is'kh laoqQpu dk lihZ rarq fl¼kar (irys rarq dh xfr ,oa I cSaM rFkk H {ks=k dh rqyukRed vkdkj)

nks lkdkZsfe;j

vf/dre
laoqQfpr

laoqQfpr

f'kfFky

H {ks=k I cSaM A cSaM

Z js[kkZ js[kkZ js[kk
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,d U & vkdkj dh ,dy vfLFk gkbvkWbM (hyoid) eq[k
xqgk osQ uhps fLFkr gksrh gS] ;g Hkh diky esa gh lfUufgr
gSA izR;sd eè;d.kZ eas rhu NksVh vfLFk;k¡ gksrh gSa&eSfy;l]
budl ,oa LVsihtA bUgsa lkewfgd :i ls d.kZ vfLFkdk,a
dgrs gSaA diky Hkkx d'ks:d naM osQ vxz Hkkx osQ lkFk nks
vuqdiky vfLFkoaQnksa (occipital condyles) dh lgk;rk
ls laf/;kstu djrk gS (f}oaQnh; djksfV;k MkbdksaMkbfyd
Ldy)A

gekjk d'ks#d naM (fp=k 20-7) Øe esa O;fLFkr i`"B
Hkkx esa fLFkr 26 bdkb;ksa dk cuk gS ftUgsa d'ks#d dgrs
gSaA ;g diky osQ vk/kj ls fudyrk vkSj /M+ Hkkx dk
eq[; <akpk rS;kj djrk gSA izR;sd d'ks#d osQ chp dk Hkkx
[kks[kyk (ra=kdh; uky) gksrk gS ftlls gksdj es#jTtq
(spinal cord) xqtjrh gSA izFke d'ks#d ,Vyl gS vkSj
;g vuqdiky vfLFkoaQnksa osQ lkFk laf/;kstu djrk gSA
d'ks#d naM] diky dh vksj ls izkjaHk djus ij] xzhok (7)]
o{kh; (12)] dfV (5)] f=kd lsØeh (1&la;ksftr) vkSj
vuqf=kd (1&la;ksftr) d'ks#dksa esa foHksfnr gksrk gSA xzhok
d'ks#dksa dh la[;k euq"; lfgr yxHkx lHkh Lru/kfj;ksa esa

fp=k 20-6  euq"; dh djksfV dk vkjs[k

vksDlhihVy dksaMk;ky

vksDlhihVy vfLFk

Vsaiksjy vfLFk

iSjkbVy vfLFk

izQaVy vfLFk

LiQhukW;M vfLFk

,Fkeks;M vfLFk

ySØhey vfLFk
uSFkky vfLFk

tkbxksesfVd vfLFk

eSfDlyk vfLFk

esaMhcy vfLFk

gk;M vfLFk

fp=k 20-7  es#naM (nk;k¡ ik'oZ n`';)

vuqf=kd

lSØe@f=kd

varj d'ks#dh
iV~V

xzhok d'ks#d

o{kh; d'ks#d

dfV@yEcj
d'ks#d

2021-22



311xeu ,oa lapyu

7 (lkr) gksrh gSA d'ks#d naM es#jTtq (spinal cord)
dh j{kk djrk gS] flj dk vk/kj cukrs gSa vkSj ilfy;ksa
rFkk ihB dh isf'k;ksa osQ laf/ LFky dk fuekZ.k djrs gSaA
mjksfLFk (sternum) o{k dh eè; v/j js[kk ij fLFkr
,d piVh vfLFk gSA

ilfy;ksa (Ribs) dh 12 tksfM+;k¡ gksrh gSaA izR;sd
ilyh ,d iryh piVh vfLFk gS tks i`"B Hkkx esa d'ks#d
naM vkSj v/j Hkkx esa mjksfLFk osQ lkFk tqM+h gksrh gSaA
blosQ i`"B fljs ij nks laf/;kstu lrgsa gksrh gSa ftlosQ
dkj.k bls f}f'kjLFk (bicephalic) Hkh dgrs gSaA izFke
lkr tksM+h ilfy;ksa dks okLrfod ilfy;k¡ dgrs gSaA i`"B
esa ;s o{kh; d'ks#dksa vkSj v/jh; Hkkx esa mjksfLFk ls
dkpkHk mikfLFk (hyaline cartilage) dh lgk;rk ls
tqM+h gksrh gSaA 8oha] 9oha vkSj 10oha tksM+h&ilfy;k¡ mjksfLFk
osQ lkFk lh/s laf/;ksftr ugha gksrha] cfYd dkpkHk mikfLFk
osQ lg;ksx ls lkroha ilyh ls tqM+rh gSaaA bUgsa ofVZczksdkaMªy
(owQV) ilfy;k¡ dgrs gSaA ilfy;ksa dh vafre nks tksfM+;k¡
(11oha vkSj 12oha) v/j esa tqM+h gqbZ ugha gksrha] blfy,
mUgsa Iykoh ilfy;k¡ (floating ribs) dgrs gSaA o{kh;
d'ks#d] ilfy;k¡ vkSj mjksfLFk feydj ilyh iatj
(rib cage) dh lajpuk djrs gSa (fp=k 20-8)A

iknksa dh vfLFk;k¡ viuh es[kyk osQ lkFk mikaxh;
oaQdky cukrh gSaA izR;sd ikn esa 30 vfLFk;k¡ ikbZ tkrh
gSaa vxzikn (Hkqtk) dh vfLFk;k¡ gSa& áwesjl] jsfM;l vkSj
vYuk] dkiZYl (dykbZ dh vfLFk;k¡ & la[;k esa 8)] esVk
dkiZYl (gFksyh dh vfLFk;k¡& la[;k esa 5) vkSj iQSysatst
(vaxqfy;ksa dh vfLFk;k¡ &la[;k esa 14) (fp=k 20-9)A
iQhej (m# vfLFk & lcls yEch vfLFk)] fVfc;k vkSj
fiQcqyk] VklZy (V[kuksa dh vfLFk;k¡ & la[;k esa 7)]
esVkVklZy (la[;k esa 5) vkSj vaxqfy vfLFk;k¡ iQSysatst
(fp=k 20-10)A di osQ vkdkj dh ,d vfLFk ftls
iVsYyk (Patella) dgrs gSaA ?kqVus dks v/j dh vksj ls
<drh gS (?kqVuk iQyd)A

val vkSj Jksf.k es[kyk vfLFk;k¡ v{kh; oaQdky rFkk
Øe'k% vxz ,oa i'p iknksa osQ chp laf/;kstu esa lgk;rk
djrh gSaaA izR;sd es[kyk osQ nks v/Z Hkkx gksrs gSaA val
es[kyk osQ izR;sd v/Z Hkkx esa ,d Dysfody ,oa ,d
LdSiqyk gksrh gS (fp=k 20-9)A LdSiqyk o{k osQ i`"B Hkkx

fp=k 20-8  ilfy;k¡ rFkk fiatj

fp=k 20-9 nk¡;h val es[kyk rFkk vxzikn vfLFk;ka
(lkeus ls vfHknf'kZr)

Dysfody

LosQiqy
Þ;wesjl

jsfM;l
vYuk

dkiZYl
esVkdkiZYl

iSQysatst
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esa nwljs ,oa lkroha ilyh osQ chp fLFkr ,d cM+h
piVh] f=kHkqtkdkj vfLFk gSA LdSiqyk osQ i'p piVs
f=kHkqtkdkj Hkkx esa ,d mHkkj (oaQVd) ,d foLr`r
piVs izca/ osQ :i esa gksrk gS ftls ,Øksfeu dgrs gSaA
DySfofdy blosQ lkFk laf/;kstu djrh gSaA ,Øksfeu
osQ uhps ,d voueu ftls XyhukW;M xqgk dgrs gSa
áqewjl osQ 'kh"kZ osQ lkFk oaQ/ksa dh tksM+ cukus osQ fy,
laf/;kstu djrh gSA izR;sd DySfody ,d yach iryh
vfLFk gS] ftlesa nks oØ ik, tkrs gSaA bl vfLFk dks
lkekU;r% t=kqd (collar bone) dgrs gSaA

Jksf.k es[kyk (Pelvic girdle) esa nks Jksf.k vfLFk;k¡
gksrh gSa (fp=k 20-10)A izR;sd Jksf.k vfLFk rhu
vfLFk;ksa osQ lay;u ls cuh gksrh gS& bfy;e] bfLp;e
vkSj I;qfclA bu vfLFk;ksa osQ la;kstu LFky ij ,d
xqgk ,flVScqye gksrh gS ftlls m# vfLFk laf/;kstu
djrh gSA v/j Hkkx esa Jksf.k es[kyk osQ nksuksa Hkkx
feydj I;qfcd lay;u (Pubic symphysis) cukrs
gSa ftlesa js'ksnkj mikfLFk gksrh gSA

fp=k 20-10 nkb± Jksf.k vfLFk ,oa i'p ikn vfLFk;k¡
(lkeus ls vfHknf'kZr)

bfy;e

I;wfcl

bfLp;e

Jksf.k vfLFk

lSØe

iQhej

iVsYyk

fVfcvk

fiQcqyk

Vkjlky
esVkVkj lky
iSQysatst

20-4 laf/;k¡ ;k tksM+

laf/;k¡ ;k tksM+ gj izdkj dh xfr osQ fy, vko';d gS ftuesa 'kjhj dh vfLFk;k¡
lg;ksxh gksrh gSaa pyu xfr Hkh bldk viokn ugha gSA tksM+ vfLFk;ksa vFkok ,d vfLFk
,oa ,d mikfLFk osQ chp dk laf/LFky gSA tksM+ksa }kjk xfr osQ fy, is'kh tfur cy
dk mi;ksx fd;k tkrk gSA ;gk¡ tksM+ vkyac (fulcrum) dk dk;Z djrs gSaA bu tksM+ksa
ij xfr fofHkUu dkjdksa ij fuHkZjrk osQ dkj.k cnyrh gSaA tksM+ksa dks eq[;r% rhu
lajpukRed :iksa esa oxhZÑr fd;k x;k gS] tSls& js'kh;] mikfLFk;qDr vkSj lkbuksfo;y
(lzko)A

js'kh; tksM+ fdlh izdkj dh xfr ugha gksus nsrsA bl rjg osQ tksM+ }kjk diky dh
piVh vfLFk;k¡] tks ?kus js'kh; la;ksth Ård dh lgk;rk ls lhou (sutures) osQ :i
esa diky cukus osQ fy, la;ksftr gksrh gSaA

mikfLFk ;qDr tksM+ksa esa] vfLFk;k¡ vkil esa mikfLFk;ksa }kjk tqM+h gksrh gSaA d'ks#d
naM esa nks fudVorhZ d'ks#dksa osQ chp blh izdkj osQ tksM+ gSa tks lhfer xfr gksus
nsrs gSaA

lkbuksfo;y tksM+ksa dh fo'ks"krk nks vfLFk;ksa dh laf/;kstu lrgksa osQ chp rjy
ls Hkh lkbZuksfo;y xqgk dh mifLFkfr gSA bl rjg dh O;oLFkk esa i;kZIr xfr laHko
gSA ;s tksM+ pyu lfgr dbZ rjg dh xfr esa lgk;rk djrs gSaA oaQnqd [kfYydk laf/
(áqewjl vkSj val es[kyk osQ chp)] dCtk laf/ (?kqVuk laf/)] /qjkxz laf/ (ikboV
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la/h & ,Vyl vkSj v{k osQ chp)] folihZ laf/ (XykbfMax laf/ dkiZYl osQ chp)
vkSj lSMy tksM+ (vaxwBs osQ dkiZy vkSj esVk dkiZy osQ chp) buosQ dqN mnkgj.k gSaA

20-5 is'kh; vkSj oaQdky ra=k osQ fodkj

ekbLFksfu;k xzsfol (Myasthenia gravis)% ,d Loizfrj{kk fodkj tks raf=kdk& is'kh
laf/ dks izHkkfor djrk gSA blls detksjh vkSj oaQdkyh isf'k;ksa dk i{k?kkr gksrk gSA

is'kh; nq"iks"k.k (Muscular dystrophy)% fodkjksa osQ dkj.k oaQdky is'kh dk
vuqØfer vißkluA

virkfudk % 'kjhj esa dSfYl;e vk;uksa dh deh ls is'kh esa rhoz ,saBuA

laf/ 'kksFk (Arthritis)% tksM+ksa dh 'kksFkA

vfLFk lqf"kjrk (Osteoporosis) % ;g mez lacaf/r fodkj gS ftlesa vfLFk osQ inkFkksZa
esa deh ls vfLFk Hkax dh izcy laHkkouk gSaaA ,LVªkstu Lrj esa deh bldk lkekU;
dkjd gSA

xkmV (Gout)% tksM+ksa eas ;wfjd vEy d.kksa osQ tek gksus osQ dkj.k tksM+ksa dh 'kksFkA

lkjka'k

xfr lthoksa dh ,d vko';d fo'ks"krk gSA thonzO; dh izokgh xfr] i{ekHkh xfr] i[k] iknksa] ia[kksa] vkfn
dh xfr izkf.k;ksa }kjk nf'kZr xfr;ksa osQ dqN :i gSaA ,sfPNd xfr ftuls izkf.k;ksa esa LFkku ifjofrZr gksrk
gS] pyu dgykrh gSA izk.kh izk;% Hkkstu] vkJ;] lkFkh] iztuu LFky] vuqowQy izkÑfrd fLFkfr dh ryk'k
;k viuh j{kk osQ fy, pyrs gSaA

euq"; 'kjhj dh dksf'kdk,a vehch;] i{ekHkh vkSj is'kh; xfr n'kkZrh gSaA pyu vkSj vU; izdkj dh
xfr;ksa osQ fy, lefUor is'kh; fØ;k;ksa dh vko';drk gksrh gSA gekjs 'kjhj esa rhu izdkj dh isf'k;k¡ gksrh
gSaaA oaQdky isf'k;k¡ oaQdky vo;oksa ls tqM+h gksrh gSaA os jsf[kr ,oa ,sfPNd LoHkko dh gksrh gSaA varjax
vaxksa dh Hkhrjh fHkfÙk esa fLFkr varjax isf'k;k¡ vjsf[kr ,oa vuSfPNd gksrh gSaA ân isf'k;k¡ ân; dh isf'k;k¡
gSaA os jsf[kr] 'kkf[kr vkSj vuSfPNd gksrh gSaA isf'k;ksa esa mÙkstu'khyrk] laoqQpu'khyrk] izlk;Z vkSj izR;kLFkrk
tSls xq.k gksrs gSaA

is'khjs'kk] is'kh dh 'kkjhjh; bdkbZ gSA izR;sd is'khjs'ks esa dbZ lkekuakrj :i ls O;ofLFkr is'khrarqd
(ek;ksiQkbZfczy) gksrs gSaA izR;sd is'khrarqd esa dbZ Øeokj O;ofLFkr fØ;kRed bdkb;k¡] lkdksZfe;j gksrs
gSaA izR;sd lkdksZfe;j osQ osQanz esa ?kus ek;ksflu rarqvksa ls cuk A&cSaM] vkSj Z&js[kk osQ nksuksa rjiQ irys
,fDVu rarqvksa ls cus nks v¼Z I&cSaM gkssrs gSaA ,fDVu vkSj ek;ksflu laoqQpu'khy cgqyd izksVhu gSaA foJke
dh voLFkk esa] ,fDVu rarq ij ek;ksflu osQ fy, lfØ; LFkku Vªksiksfuu (izksVhu) ls <osQ gksrs gSaA ek;ksflu
'kh"kZ ij ,fVist] ,Vhih ca/ LFky vkSj ,fDVu osQ fy, lfØ; LFkku gksrs gSaA is'khjs'ks esa izsjd raf=kdk osQ
laosQr ls fØ;k foHko mRiUu gksrh gSA blls lkdksZIyktfed tkfydk dSfYl;e vk;u (Ca++) eqDr
djrh gSA dSfYl;e vk;u ,fDVu dks ek;ksflu osQ 'kh"kZ ls dkWl&lsrq fuekZ.k gsrq lfØ; djrs gSaA ;s
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Økl&lsrq ,fDVu rarqvksa dks [khaprs gSa ftlls ,fDVu rarq ek;ksflu rarqvksa ij ljdus yxrs gSa vkSj ladqpu
gksrk gSA rRi'pkr~ dSfYl;e vk;u lkdksZIyktfed tkfydk esa okil pys tkrs gSa] ftlls ,fDVu fuf"Ø;
gks tkrs gSaA dkWl&lsrq VwV tkrk gS vkSj isf'k;k¡ f'kfFkfyr gks tkrh gSaA

ckj&ckj mÙksftr djus ls is'kh esa Fkdku (Jakfr) gks tkrh gSA yky jax osQ ek;ksXyksfcu o.kZd dh
ek=kk dh mifLFkfr osQ vk/kj ij isf'k;k¡ yky vkSj 'osr is'kh js'kksa esa oxhZÑr dh xbZ gSaA

vfLFk;k¡ ,oa mikfLFk;k¡ oaQdky ra=k cukrs gSaA oaQdky ra=k dks v{kh; vkSj mikaxh; izdkjksa esa foHkkftr
fd;k x;k gSA djksfV] d'ks#d naM] ilfy;k¡ vkSj mjksfLFk v{kh; oaQdky cukrs gSaA ikn vfLFk;k¡ vkSj es[kyk
mikaxh; oaQdky dk xBu djrs gSaA vfLFk;ksa ;k vfLFk vkSj mikfLFk osQ chp rhu izdkj osQ tksM+ (laf/)
ik, tkrs gSa& js'kh;] mikfLFk;qDr vkSj lkbuksfo;yA lkbuksfo;y tksM+ksa esa i;kZIr xfr laHko gS vkSj blfy,
;s pyu esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

vH;kl

1- oaQdky is'kh osQ ,d lkdksZfe;j dk fp=k cuk,a vkSj fofHkUu Hkkxksa dks fpafÉr djsaA

2- is'kh laoqQpu osQ lihZ rarq fl¼kar dks ikfjHkkf"kr djsaA

3- is'kh ladqpu osQ izeq[k pj.kksa dk o.kZu djsaA

4- ^lgh* ;k ^xyr* fy[ksa%
(d) ,fDVu irys rarq esa fLFkr gksrk gSA
([k) jsf[kr is'khjs'ks dk H&{ks=k eksVs vkSj irys] nksuksa rarqvksa dks iznf'kZr djrk gSA
(x) ekuo oaQdky esa 206 vfLFk;k¡ gksrh gSaA
(?k) euq"; esa 11 tksM+h ilfy;k¡ gksrh gSaA
(p) mjksfLFk 'kjhj osQ v/j Hkkx esa fLFkr gksrh gSA

5- buosQ chp varj crk,a%
(d) ,fDVu vkSj ek;ksflu
([k) yky vkSj 'osr isf'k;k¡
(x) val ,oa Jksf.k es[kyk

6- LraHk I dk LraHk II ls feyku djs%
LraHk I LraHk II

(i) fpduh is'kh (d) ek;ksXyksfcu
(ii) Vªksiksek;ksflu ([k) irys rarq
(iii) yky is'kh (x) lhou (suture)
(iv) diky (?k) vuSfPNd

7- ekuo 'kjhj dh dksf'kdkvksa }kjk izfnf'kZr fofHkUu xfr;k¡ dkSu lh gSa\

8- vki fdl izdkj ls ,d oaQdky is'kh vkSj ân is'kh esa foHksn djsaxs\
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9- fuEufyf[kr tksMksa+ osQ izdkj crk,a%
(d) ,Vyl@v{k (,fDll)
([k) vaxwBs osQ dkiZy@esVkdkiZy
(x) iSQysatst dh chp
(?k) iQhej@,flVScqye
(p) dikyh; vfLFk;ksa osQ chp
(N) Jksf.k es[kyk dh I;qfcd vfLFk;ksa osQ chp

10- fjDr LFkkuksa esa mfpr 'kCnksa dks Hkjsa%
(d) lHkh Lru/kfj;ksa esa (dqN dks NksM+dj) __________  xzhok d'ks#d gksrs gSaA
([k) izR;sd ekuo ikn esa iSQysatst dh la[;k __________ gSA
(x) ek;ksiQkbfczy osQ irys rarqvksa esa 2 ^F* ,fDVu vkSj nks vU; nwljs izksVhu] tSls __________

vkSj __________ gksrs gSaA
(?k) is'kh js'kk esa oSQfYl;e __________ esa HkaMkfjr jgrk gSA
(p) __________ vkSj __________ ilfy;ksa dh tksfM+;ksa dks Iykuh ilfy;k¡ dgrs gSaA
(t) euq"; dk diky __________ vfLFk;ksa ls cuk gksrk gSA
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