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fç; f'k{kkfFkZ;ks]

,uvkbZvks,l ds çkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek dk;ZØe esa ços'k ds fy, vkidks
cgqr&cgqr cèkkbZ !

çkphudky ls gh ekuo çÑfr ds lkfuè; esa jgk gS] tgka mlus  viuh thou 'kSyh esa çÑfr dks
lekfgr dj LoLFk thou thus dh dyk lh[kh gSA mldk [kku&iku] ikyu&iks"k.k] jksx&eqfä
vkfn lc dqN çÑfr gh djrh gS] ftldh >yd] gekjh thou 'kSyh vkSj laLÑfr esa fn[kkbZ iM+rh
gSA fdUrq vkt HkkSfrdokn] Hkksx&foyklrk] vkèkqfud thou 'kSyh vkSj [kku&iku dh vknrksa esa cnyko
ds dkj.k] thou'kSyh lacafèkr fodkj ¼tSls&eksVkik] mPp jäpki] ân; jksx] eèkqesg vkfn½ rsth ls
c<+ jgs gSaA bu lcls cpus vkSj LoLFk ,oa pqLr&nq#Lr thou thus ds fy,] ,d ckj fQj] ;ksx ,oa
çkÑfrd thou 'kSyh dks viukus dh vko';drk eglwl dh tk jgh gSA çÑfr esa jgdj] tgka LoLFk
thou çkIr gksrk gS ogha ;ksx] 'kjhj] eu o vkRe'kfDr dk lok±xh.k fodkl djrk gS vkSj vPNs
O;fäRo dk fuekZ.k djrk gSA bl n'kd esa ;ksx ,oa çkÑfrd fpfdRlk ds {ks=k esa] tks egRoiw.kZ dk;Z
gks jgk gS] og fulansg cgqr egRoiw.kZ gSA

vPNs LokLF; dks cuk, j[kus] jksxksa ls cpus vkSj bykt ds fy,] yksx çkÑfrd fpfdRlk rFkk vU;
oSdfYid fpfdRlk i)fr;ksa dh vksj rsth ls vkdf"kZr gks jgs gSaA vr% vkt lekt esa] ;ksx ,oa
çkÑfrd fpfdRlk dh fo'ks"k:i ls ekax gSA bl fo'ks"k ekax dks è;ku esa j[krs gq,] jk"Vªh; eqä
fo|ky;h f'k{kk laLFkku ¼,uvkbZvks,l½ us vius vfèkÑr çf'k{k.k dsUæksa ds ekè;e ls nks o"kZ N% ekg
ds bl çkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek dk;ZØe dh 'kq:vkr dh gSA blesa N% ekg dh
baVuZf'ki dk çkoèkku gSA tks yksx] ;ksx vkSj çkÑfrd fpfdRlk ds {ks=k esa #fp j[krs gSa vkSj ,d
is'ksoj ds :i esa dke djus ds bPNqd gSa] mu lHkh yksxksa ds fy, ;g ,d fof'k"V dk;ZØe gSA

çkÑfrd fpfdRlk ,oa ;ksx foKku ds bl fMIyksek dk;ZØe] dks çHkkoh cukus ds fy,]
çSDVhdy&çf'k{k.k dk 70% vkSj fl)kUr ¼Theory½ dk 30% osVst ¼Weightage½ fuèkkZfjr fd;k x;k
gSA çf'k{k.kkfFkZ;ksa esa ;Fkksfpr dkS'ky fodkl] dk;Z dq'kyrk] xq.koÙkk o {kerk esa o`f) gsrq] vè;;u
dsUæksa ij ;Fkksfpr O;fäxr laidZ d{kk,¡] l=kh; dk;Z] çSDVhdy ,oa çf'k{k.k d{kk,¡] baVuZf'ki vkfn
dk çkoèkku gSA

,uvkbZvks,l] Hkkjr ljdkj ds varxZr dsaæh; ekè;fed f'k{kk cksMZ ¼CBSE½ ds lerqY; ,d jk"Vªh;
'kSf{kd cksMZ gS] tks vius lHkh dk;ZØe jk"Vªh; Lrj ij] f'k{kkfonksa vkSj VªsM lacfUèkr fo'ks"kKksa dh
Hkkxhnkjh ls fodflr djrk gSA çkÑfrd fpfdRlk ,oa ;ksx foKku ds bl fMIyksek dk;ZØe dks
jk"Vªh; Lrj ds fo"k; fo'ks"kKksa dh lfefr }kjk fodflr fd;k x;k gSA ikB~;Øe fodkl esa fo'ks"k
lg;ksxh jgs] Jherh lfjrk 'kekZ] funs'kd] ;ksxlfjrk laLFkku] fnYyh] çksQslj bZ'oj Hkkj}kt] Mhu]
;ksx foHkkx] xq#dqy dk¡xM+h fo'ofo|ky;] gfj}kj] MkW0 Hkkuq tks'kh] foHkkxkè;{k] mÙkjk[kaM eqä
fo'ofo|ky;] gY}kuh] MkW0 fuèkh'k ;kno] lgk0 çksQslj] ;ksx foHkkx] iratfy fo'ofo|ky;] gfj}kj
dk] eSa ân; ls vkHkkj çdV djrk gw¡] ftuds vrqyuh; lg;ksx ls] ;g dk;ZØe fodflr gks ldkA
lkFk gh lhlhvkjokbZ,u] vk;q"k ea=kky;] Hkkjr ljdkj] vU; fo'ofo|ky;ksa] ;ksx o çkÑfrd
fpfdRlk laLFkkuksa vkSj Vhe ds mu lHkh lnL;ksa dks Hkh] èkU;okn nsrk gw¡] ftUgksaus çR;{k o vçR;{k :i
ls] bl ikB~;Øe fodkl ds fy, vFkd ç;kl fd;sA

çkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek dk;ZØe esa ços'k ysus okys vH;kfFkZ;ksa dks eSa] 'kqHkdkeuk,¡
çsf"kr djrk gw¡ vkSj vk'kk djrk gw¡ fd ;g dk;ZØe vkids thou ds fy, mi;ksxh fl) gksxkA

vkids lQy ,oa mTToy Hkfo"; dh dkeukvksa ds lkFk !

¼çksQslj pUæ Hkw"k.k 'kekZ½

vè;{k] ,uvkbZvks,l



fç; f'k{kkfFkZ;ks]

,uvkbZvks,l ds çkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek dk;ZØe esa vkidk Lokxr gS!

vkèkqfudrk ds bl HkkSfrdnkSj esa] vPNs LokLF; dks cuk, j[kus] jksxksa ls cpus vkSj lqjf{kr  bykt dh
lHkh dks vko';drk gSA vkt yksx vius LokLF; vkSj fQVusl dks ysdj dkQh ltx gSaA os le>us
yxs gSa fd] çÑfr ds lkFk ;ksxe;h thou thuk vko';d gSA tgka çÑfr LoLFk thou çnku djrh
gS ogha ;ksx] 'kjhj] eu o vkRe'kfDr dk lok±xh.k fodkl djrk gS vkSj vPNs O;fäRo dk fuekZ.k
djrk gSA ;gh dkj.k gS fd yksx vkt] ;ksx ,oa çkÑfrd fpfdRlk rFkk vU; çkphu fpfdRlk&i)fr;ksa
dh vksj vkdf"kZr gks jgs gSa vkSj lekt esa] çkphu fpfdRlk&i)fr;ksa dh ekax fo'ks"k:i ls c<+h gSA
bl rF; dks è;ku esa j[krs gq,] jk"Vªh; eqä fo|ky;h f'k{kk laLFkku ¼,uvkbZvks,l½ us vius vfèkÑr
çf'k{k.k dsUæksa ds ekè;e ls] çkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek dk;ZØe dh 'kq:vkr dh
gSA tks yksx] ;ksx vkSj çkÑfrd fpfdRlk ds {ks=k esa #fp j[krs gSa vkSj ,d is'ksoj ds :i esa dke djus
ds bPNqd gSa] mu lHkh yksxksa ds fy, ,uvkbZvks,l }kjk ;g fof'k"V dk;ZØe fodflr fd;k x;k gSA

çkÑfrd fpfdRlk ,oa ;ksx foKku ds bl nks o"khZ; fMIyksek dk;ZØe esa lS)kafrd vkSj O;kogkfjd
vFkkZr çSfDVdy feykdj] dqy 12 fo"k; lEefyr gSa vkSj N% ekg dh baVuZf'ki dk fo'ks"k çkoèkku gS]
ftls nks lky ds çf'k{k.k ds mijkar lacfUèkr çkÑfrd fpfdRlk ds dsUæksa] laLFkkuksa vkSj vLirkyksa esa
iwjk djuk vko';d gksxkA

bl dk;ZØe esa] vkidks vè;;u lkexzh] Lo&funsZ'kd lkexzh ds :i esa çnku dh tk,xh vkSj
O;kogkfjd ?kVd vFkkZr çSfDVdy&çf'k{k.k ,uvkbZvks,l ds ekU; çf'k{k.k vè;;u dsaæksa ¼,ohvkbZ½
ij çnku fd;k tk,xk] tgka ;Fkksfpr O;fäxr laidZ d{kk,¡] l=kh; dk;Z] çSDVhdy ,oa çf'k{k.k
d{kk,¡] baVuZf'ki vkfn dk çkoèkku fuèkkZfjr gSA ;kstuk ds vuqlkj] çFke o"kZ esa vki] lS)kafrd vkSj
O;kogkfjd 06 fo"k;ksa dk çf'k{k.k çkIr djsaxs vkSj ijh{kk esa cSBsaxsA blh çdkj f}rh; o"kZ esa Hkh vki]
lS)kafrd vkSj O;kogkfjd 06 fo"k;ksa dk çf'k{k.k çkIr dj] ijh{kk esa cSBsaxsA rnqijkUr fdlh çkÑfrd
fpfdRlk ,oa ;ksx dsaæ vFkok fpfdRlky; esa 06 ekg dh bUVZuf'ki dks iwjk djsaxsA

f'k{kkfFkZ;ksa dks è;ku esa j[krs gq,] ikB~;Øe dks] Lo&funsZf'kr ikB~;lkexzh ds :i esa fodflr fd;k
x;k gS] ftlesa ;wfuV ifjp;] ;wfuV ds mís';] vè;kid dh 'kSyh esa fo"k;ksa o mifo"k;ksa dks f'k{kd dh
Hkkafr le>krs gq,] chp&chp esa vkidh çxfr tkuus ds fy, ç'u] vkius D;k lh[kk vkSj var esa
fucaèkkRed ç'uksa dk lekos'k fd;k x;k gSA

;g ikB;lkexzh jk"Vªh; Lrj ij fo"k; fo'ks"kKksa dh lfefr }kjk fodflr dh xbZ gSA ikB~;Øe
fodkl esa fo'ks"k lg;ksxh jgs Jherh lfjrk 'kekZ] funs'kd] ;ksxlfjrk laLFkku] fnYyh] çksQslj
bZ'oj Hkkj}kt] Mhu] ;ksx foHkkx] xq#dqy dk¡xM+h fo'ofo|ky;] gfj}kj] MkW0 Hkkuq tks'kh] foHkkxkè;{k]
mÙkjk[kaM eqä fo'ofo|ky;] gY}kuh] MkW0 fuèkh'k ;kno] lgk0 çksQslj] ;ksx foHkkx] iratfy
fo'ofo|ky;] gfj}kj dk] eSa ân; ls vkHkkjh gw¡] ftuds ekxZn'kZu esa ;g dk;ZØe fodflr gks ldkA
lkFk gh lhlhvkjokbZ,u] vk;q"k ea=kky;] Hkkjr ljdkj] vU; fo'ofo|ky;ksa] ;ksx o çkÑfrd
fpfdRlk laLFkkuksa vkSj Vhe ds vU; lHkh lnL;ksa dk Hkh eSa] vkHkkj çdV djrk gw¡] ftUgksaus bl
ikB~;Øe fodkl ds fy, viuk egRoiw.kZ lg;ksx çnku fd;kA

vk'kk djrk gw¡ fd ;g dk;ZØe vkidks ilan vk,xk vkSj vkids thou ds fy, mi;ksxh fl) gksxkA
bl dk;ZØe ls lacfUèkr] ;fn dksbZ lq>ko gS rks] vkidk Lokxr gSA vki fu%ladksp gels laidZ dj
ldrs gSa ;k fy[kdj Hkst ldrs gSaA

vkids lQy ,oa mTToy Hkfo"; ds fy, <sj lkjh 'kqHkdkeuk,¡!
'k qHkdkeukvks a lfgr]

dk;ZØe leUo;d vkSj lfefr
jk"Vªh; eqä fo|ky;h f'k{kk laLFkku
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çkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe

ikB~;Øe vkSj ikB~;p;kZ

çkÑfrd fpfdRlk ds {ks=k esa] çkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ,d egRoiw.kZ
ikB~;Øe gSA ;g ikB~;Øe] mu lHkh yksxksa ds fy, fodflr fd;k x;k gS] tks ;ksx vkSj
çkÑfrd fpfdRlk ds {ks=k esa #fp j[krs gSa vkSj ,d is'ksoj ds :i esa] dke djus ds bPNqd
gSaA çkphudky ls gh ekuo çÑfr ds lkfu/; esa jgk gS] tgka mlus  viuh thou 'kSyh esa
çÑfr dks lekfgr dj LoLFk thou thus dh dyk lh[kh gSA vkt LoLFk ,oa pqLr&nq#Lr
jgus ds fy,] ;ksx ,oa çkÑfrd thou 'kSyh dks viukus dh vko';drk eglwl dh tk jgh
gSA

vk/kqfud thou 'kSyh ds iSVuZ vkSj [kku&iku dh vknrksa esa cnyko ds dkj.k thou'kSyh
laca/kh jksx tSls & eksVkik] mPp jäpki] ân; jksx] e/kqesg vkfn chekfj;ka rsth ls c<+ jgh
gSaA ;gh dkj.k gS fd] yksx vPNs LokLF; dks cuk, j[kus] jksxksa ls cpus vkSj bykt ds fy,]
çkÑfrd fpfdRlk rFkk vU; oSdfYid fpfdRlk i)fr;ksa dh vksj rsth ls vkdf"kZr gks jgs
gSaA vr% vkt lekt esa] ;ksx ,oa çkÑfrd fpfdRlk dh fo'ks"k:i ls ekax gSA bl fo'ks"k
ekax dks /;ku esa j[krs gq,] jk"Vªh; eqä fo|ky;h f'k{kk laLFkku ¼,uvkbZvks,l½ us vius
vf/kÑr çf'k{k.k dsUæksa ds ek/;e ls bl O;kolkf;d ikB~;Øe dh 'kq:vkr dh gSA

mís';

ikB~;Øe dk eq[; mís';] ;ksx vkSj çkÑfrd fpfdRlk ds {ks=k esa yksxksa dks dq'ky is'ksoj
vkSj fuokjd fo'ks"kK cukuk gSA ikB~;Øe dks iwjk djus ds i'pkr] çf'k{kq fuEukafdr esa
dkS'ky çkIr djus vkSj n{krk gkfly djus esa l{ke gksaxs &

• ;ksx ,oa çkÑfrd fpfdRlk ds ifjp; ij çdk'k Mkyus esa(

• LokLF;&tkx:drk] LoPNrk] ,oa vkgkj dh vko';drk ,oa egRo dk mYys[k djus
esa(

• ;ksx n'kZu ,oa fØ;k foKku dks le>k ikus esa(

• ;ksx ,oa çkÑfrd fpfdRlk ds fl)karksa rFkk iaprRoksa ij çdk'k Mkyus esa(

• çkÑfrd thou 'kSyh dh vo/kkj.kkvksa dks tkuus vkSj O;kogkfjd cukus esa(

• LokLF; lao/kZu] chekfj;ksa dh jksdFkke lfgr lkekU; laØe.k vkSj thou 'kSyh
lacfU/kr chekfj;ksa dk çca/ku vkSj vkikrdkyhu fLFkfr;ksa ds nkSjku fu;a=k.k djus esa(

• ekuo 'kjhj jpuk ,oa 'kjhj fØ;k foKku dh ewyHkwr tkudkjh j[kus esa(

• ;ksx ds ,dhÑr n`f"Vdks.k ds vuqç;ksxksa dks ykxw djus esa(

(vii)
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• çkÑfrd fpfdRlk ls fofHkUu fodkjksa o chekfj;ksa dh fpfdRlk çnku djus esa(

• ekuo 'kjhj ij ;ksx ds çHkko dks Li"V djus esaA

ços'k vgZrk

• fdlh Hkh ekU;rk çkIr cksMZ ls U;wure 12 oha d{kk ikl ¼led{k½

vFkok

• os lHkh yksx] tks ;ksx ,oa çkÑfrd fpfdRlk esa fdlh çfrf"Br laLFkku ¼,uvkbZvks,l
}kjk LohÑr½@fo'ofo|ky; ls U;wure ,d o"kZ dk fMIyksek dj pqds gSa] os ikB~;Øe
ds f}rh; o"kZ esa lh/ks ços'k ys ldrs gSa] ysfdu çFke o"kZ dh ijh{kk f}rh; o"kZ ds lkFk
mÙkh.kZ djuh vko';d gksxhA

• U;wure vk;q &18 o"kZ

y{; lewg

os lHkh yksx] tks ;ksx ,oa çkÑfrd fpfdRlk ds {ks=k esa ̂ dq'ky is'ksoj vkSj fuokjd fo'ks"kK*
cuus ds bPNqd gSaA

jkstxkj ds volj

dk;ZØe iwjk djus ds i'pkr çf'k{kq] ;ksx laLFkkuksa] ;ksx dsaæksa] LokLF; Dycksa] çkÑfrd
fpfdRlky;ksa rFkk vU; çkphu fpfdRlk i)fr ds dsUæksa vkfn esa lgk;d fpfdRld
vFkok led{k ds :i esa dke dj ldrs gSaA

ikB~;Øe dh vof/k % ikB~;Øe dh vof/k nks o"kZ N% ekg baVuZf'kiA

v/;;u dh ;kstuk% dqy v/;;u ?kaVs ¾ 1200 ?kaVs $ N% ekg dh baVuZf'ki

Lo&v/;;u & 20%]  fl)kar vkSj çSfDVdy&çf'k{k.k & 80%

çFke o"kZ% 10 ekg × 8 fnu ¼,d ekg esa½ × 6 ?kaVs ¾ 480 ?kaVs

f}rh; o"kZ% 10 ekg × 8 fnu ¼,d ekg esa½ × 6 ?kaVs ¾ 480 ?kaVs

F;ksjh o çSfDVdy&çf'k{k.k dqy laidZ ?kaVs & 480 $ 480 ¾ 960 ?kaVs $
Lo&v/;;u & 240 ?kaVs

N% ekg dh jsX;qyj baVuZf'ki = 6 ekg × 20 fnu ¼,d ekg esa½ × 6 ?kaVs = 720 ?kaVs

ikB~;Øe&ikB~;p;kZ

ikB~;Øe esa fl)kar vkSj çSfDVdy&çf'k{k.k lfgr dqy 12 fo"k; 'kkfey gSaA v/;;u
lkexzh Lo&funsZ'kd lkexzh ds :i esa çnku dh tk,xh vkSj O;kogkfjd ?kVd vFkkZr



çSfDVdy&çf'k{k.k ,uvkbZvks,l ds ekU; çf'k{k.k v/;;u dsaæksa ¼,ohvkbZ½ ij çnku
fd;k tk,xkA

 çFke o"kZ ds fo"k;

Ø-la- lS)kfUrd Ø-la- çSfDVdy

01 ;ksx dk vk/kkjHkwr Kku 04 ;ksx vH;kl ¼çk;ksfxd½

02 çkÑfrd fpfdRlk dk 05 çkÑfrd fpfdRlk dk O;kogkfjd
vk/kkjHkwr Kku çf'k{k.k ¼çk;ksfxd½

03 ekuo 'kjhj jpuk] fØ;k 06 ekuo 'kjhj jpuk] fØ;k foKku vkSj
foKku vkSj ;ksx ds çHkko ;ksx ds çHkko  ¼çk;ksfxd½

f}rh; o"kZ ds fo"k;

01 ;kSfxd fpfdRlk 04 ;kSfxd fpfdRlk ¼çk;ksfxd½

02 iap&rRo fpfdRlk 05 iap&rRo fpfdRlk ¼çk;ksfxd½

03 vU; çkphu çkÑfrd 06 vU; çkphu çkÑfrd fpfdRlk
fpfdRlk i)fr;k¡ i)fr;k¡ ¼çk;ksfxd½

∗fdlh izkÑfrd fpfdRlk dsanz ij N% ekg dh baVuZf'ki ds nkSjku vuqla/kku lacfU/kr ifj;kstuk ij dk;Z

*çf'k{k q  b aVuZf'ki ds nk Sjku vuqla/kku lacfU/kr ifj;k stuk ij dk;Z djs ax sA ftlds
vf/kdre vad 200 gksaxsA bldk ewY;kadu ,uvkbZvks,l }kjk fu;qä] cká ijh{kd }kjk fd;k
tk,xkA ftldk izek.ki=k lacfU/kr ,ohvkbZ ¼izf'k{k.k dsanz½ vkSj izkÑfrd fpfdRlk dsanz ds

lkStU; ls izkIr gksxkA

funsZ'k dk ek/;e%

funsZ'k dk ek/;e fganh vkSj vaxzsth

vuqns'k ;kstuk%

• Lo&funsZf'kr eqfær lkexzh

• ,ohvkbZ@v/;;u dsUæksa ij lEidZ d{kkvksa ,oa O;kogkfjd&çf'k{k.k dh lqfo/kk

• JO;&n`'; lkexzh

ewY;kadu vkSj çek.ku dh ;kstuk

ikB~;Øe ds nksuksa ?kVdksa ¼lS)kfUrd vkSj O;kogkfjd½ dk ewY;kadu fd;k tk,xkA vafre
ifj.kke dh x.kuk djrs le; vkarfjd vkadyu vkSj baVuZf'ki dks Hkh /;ku esa j[kk tk,xkA
vkadyu] ewY;kadu vkSj çek.ku dh ;kstuk ,uvkbZvks,l }kjk fMtkbu fn'kk&funsZ'kksa ds
ek/;e ls dk;kZfUor dh tk,xhA ,uvkbZvks,l vius fu;eksa vkSj fofu;eksa ds vuqlkj
vafre çek.ki=k çnku djsxkA

(ix)



Ø-la- çkÑfrd fpfdRlk ,oa ;ksx foKku dkslZ vf/k- le; l=kh;dk;Z dqy
esa fMIyksek ikB~;Øe dksM vad ¼?kaVs esa½ vf/k-vad vad

çFke o"kZ

1 ;ksx dk vk/kkjHkwr Kku ¼lS)kfUrd½ 811 70 3 30 100

2 çkÑfrd fpfdRlk dk vk/kkjHkwr 812 70 3 30 100
Kku ¼lS)kfUrd½

3 ekuo 'kjhj jpuk] fØ;k foKku 813 70 3 30 100
vkSj ;ksx ds çHkko ¼lS)kfUrd½

4 ;ksx vH;kl ¼çk;ksfxd½ 814 70 3 30 100

5 çkÑfrd fpfdRlk dk O;kogkfjd 815 70 3 30 100
çf'k{k.k ¼çk;ksfxd½

6 ekuo 'kjhj jpuk ,oa fØ;k 816 70 3 30 100
foKku  ¼çk;ksfxd½

;ksx 600

f}rh; o"kZ

1 ;kSfxd fpfdRlk ¼lS)kfUrd½ 817 70 3 30 100

2 iap&rRo fpfdRlk ¼lS)kfUrd½ 818 70 3 30 100

3 vU; çkphu çkÑfrd fpfdRlk 819 70 3 30 100
i)fr;k¡ ¼lS)kfUrd½

4 ;kSfxd fpfdRlk ¼çk;ksfxd½ 820 70 3 30 100

5 iap&rRo fpfdRlk ¼çk;ksfxd½ 821 70 3 30 100

6 vU; çkphu çkÑfrd fpfdRlk 822 70 3 30 100
i)fr;k¡ ¼çk;ksfxd½

;ksx 600

bUVuZf'ki ds nkSjku vuqla/kku lacfU/kr ifj;kstuk ij dk;Z 200

egk;ksx ¾ 1400

mÙkh.kZrk ekinaM % ijh{kkFkhZ dks lS)kfUrd] O;kogkfjd izf'k{k.k ,oa l=kh; dk;Z rhuksa esa
50&50 izfr'kr vad izkIr djus gksaxsA

ikB~;Øe 'kqYd

ikB~;Øe dk dqy 'kqYd 30]000 #i;s gS] ftlesa ikB~;lkexzh] izfØ;k 'kqYd vkfn lfEefyr
gSA ijh{kk esa cSBus ds fy, ijh{kk 'kqYd ,uvkbZvks,l ds fu;ekuqlkj vyx ls ns; gksxkA

izos'k ds nkSjku vH;kFkhZ] izFke o"kZ esa fu/kkZfjr ikB~;Øe 'kqYd 15]000 #i;s vkSj f}rh; o"kZ
esa 15]000 #i;s tek djsaxsA

uksV % tks vH;FkhZ lh/ks f}rh; o"kZ esa izos'k ysaxs] muds fy, ;g ikB~;Øe 'kqYd 25]000
#i;s gksxkA (x)



Ø-la- ;wfuV dk uke i"̀B la-

1 ekuo 'kjhj lajpuk ifjp; ,oa ;ksx ds izHkko 1

2- ekuo vfLFk ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx 23
ds izHkko

3- is'kh;ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko 41

4- KkusfUnz; ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko 55

5- ikpu ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko 75

6- 'olu ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko 95

7- mRltZura=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko 117

8- jDr ifjlapj.k ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx 137
ds izHkko

9- vUr%lzkoh ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko 157

10- izfrj{kk ra=k ,oa iztuu ra=k dh lajpuk&fØ;kfof/k 175
,oa ;ksx ds izHkko

11- raf=kdk ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko 185

fo"k; lwph

(xi)



(xii)



izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
1

fVIi.kh

ekuo 'kjhj lajpuk ifjp; ,oa ;ksx ds izHkko

1
ekuo 'kjhj lajpuk ifjp; ,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] bl lalkj ds leLr thoksa esa ekuo 'kjhj bZ'oj dh Js"Bre jpuk gSA
lHkh izkf.k;ksa dh rqyuk esa euq";ksa dh nks iSjksa ij [kM+s gksdj pyus dh foy{k.k {kerk] /kkjk
izokg cksyus dh {kerk vkSj foosdiwoZd dk;Z djus dh {kerk bls vU; izkf.k;ksa ls fHkUu
,oa Js"B cukrs gSaA izLrqr ;wfuV dk 'kh"kZd ekuo 'kjhj lajpuk dk ifjp; gSA vr% ;fn
ge LFkwy :i ls ns[ksa rks flj] xnZu] /kM+] nks gkFk vkSj nks iSj ls ;qDr jpuk dks ekuo
'kjhj dgk tkrk gS ijUrq ;g jpuk,a dsoy ekuo 'kjhj dh ckº; vkÑfr dks izdV djrh
gSaA tcfd 'kjhj dh ckgjh cukoV vkSj lajpuk ds lkFk&lkFk bldh vkUrfjd lajpuk
cgqr vf/kd tfVy ,oa egRoiw.kZ gksrh gSA

mís';

bl ;wfuV ds v/;;u ds ckn vki %

• ekuo 'kjhj dk lkekU; ifjp; izkIr dj ldsaxs(

• ekuo 'kjhj dh foospuk djus esa l{ke gks ldsaxs(

• Ård dk vFkZ ,oa izdkjksa dks le>kus esa l{ke gks ldsaxs(

• ekuo 'kjhj ds fofHkUu ra=kksa dks le>k ldsaxs(

• ekuo 'kjhj ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k djus esa l{ke gks ik;saxsA
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'kjhj jpuk] fØ;k foKku vkSj ;ksx ds izHkko

1-1 ekuo 'kjhj dh lajpuk
oSKkfud n`f"Vdks.k ls v/;;u djsa rks ekuo 'kjhj dh lajpuk dk ewy vk/kkj dksf'kdk
(Cell) gksrh gSA ftl izdkj cgqr lkjh bZVksa dks vkil esa feykdj ,d Hkou dk fuekZ.k
gksrk gS] Bhd mlh izdkj cgqr lkjh dksf'kdk,a vkil esa feydj ekuo 'kjhj dh jpuk
djrh gSaA ewy #i ls dksf'kdk ekuo 'kjhj dk ewy vk/kkj gksrh gSaA ;fn ge dksf'kdk ds
Lo:i dks le>sa rks fdlh inkFkZ ds lcls NksVs va'k dks dksf'kdk dgk tkrk gSA dksf'kdk
bl lalkj dh lHkh ltho&futhZo oLrqvksa] inkFkks±] isM+&ikS/kksa ,oa tho tUrqvksa dh
lcls NksVh jpukRed ,oa fØ;kRed ;wfuV gksrh gSA dksf'kdk dk vaxzsth 'kCn (Cell)
ysfVu Hkk"kk ds ̂ lsyqyk* ls fy;k x;k gSA ;g 'kCn ,d NksVs dejs ds fy, iz;qDr gksrk gSA
loZizFke baXyS.M ds oSKkfud jkWcVZ gqd ¼lu~ 1665½ dks dksf'kdk dh [kkst dk Js; tkrk
gSA fiz; f'k{kkfFkZ;ksa] bl lalkj esa dksf'kdk ds fofHkUu izdkjksa dks vki bl izdkj le>
ldrs gaS&

 fp=k 1-1% dksf'kdkvksa ds fofHkUu izdkj

mijksDr js[kkfp=k ls dksf'kdkvksa ds fofHkUu izdkjksa dk Kku gksrk gSA loZizFke ,slh
dksf'kdk,a ftuesa thou ds y{k.k mifLFkr gksrs gSa] mUgas ltho dksf'kdk,a (Living Cells)
dgk tkrk gSA lalkj ds leLr ltho tho&tUrqvksa vkSj isM+&ikS/kksa dk fuekZ.k ltho
dksf'kdkvksa ds }kjk gksrk gSA ;gk¡ ij thou ds y{k.kksa ls vfHkizk; dksf'kdk esa gksus okyh
ikpu] 'olu] mRltZu] iztuu] o`f) ,oa fodkl vkfn fØ;kvksa ls gksrk gS] tcfd blds
foijhr ftu dksf'kdkvksa esa mijksDr fØ;k,a ugha gksrh] ,slh dksf'kdk,aa futhZo dksf'kdk,a

dksf'kdk (Cell)

ltho dksf'kdk (Living Cell) futhZo dksf'kdk (Nonliving Cell)

tUrq dksf'kdk (Animal Cell) ikni dksf'kdk (Plant Cell)

,ddksf'kdh; tho (Unicellular)
¼vehck] isjkfef'k;e]

izksVkstksvk vkfn½

cgqdksf'kdh; tho (Multi Cellular)
¼euq";] xk;] cUnj vkfn½
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(Non Living Cells) dgykrh gSaA futhZo dksf'kdkvksa ds feyus ls HkkSfrd inkFkks± dk fuekZ.k
gksrk gSA ltho dksf'kdkvksa (Living Cells) ds nks izeq[k oxZ gksrs gSa& izFke tUrq oxZ vkSj
f}rh; ikni oxZA ,slh ltho dksf'kdk,a ftuesa DyksjksfQy (Chlorophyll) uked inkFkZ
ik;k tkrk gS vkSj DyksjksfQy dh mifLFkfr ls bu dksf'kdkvksa esa lw;Z ds izdk'k dh
mifLFkfr esa izdk'k la'ys"k.k (Photosynthesis) dh fØ;k ds }kjk vius Hkkstu dk fuekZ.k
Lor% djus dh {kerk ik;h tkrh gS] ,slh dksf'kdk,a ikni dksf'kdk (Plant Cell) dgykrh
gSaA tcfd blls fHkUu ,slh ltho dksf'kdk,a] ftuesa DyksjksfQy dh vuqifLFkfr ds
dkj.k izdk'k la'ys"k.k dh fØ;k ugha ik;h tkrh gS vkSj tks vius Hkkstu dk fuekZ.k Lor%
ugha dj ikrh gSa] tUrq dksf'kdk (Animal Cell) dgykrh gSaA tUrq dksf'kdkvksa ls tUrqvksa
dk vkSj ikni dksf'kdkvksa ls ikniksa vFkkZr~ isM+&ikS/kksa dk fuekZ.k gksrk gSA tUrqvksa esa
fuEu oxZ ds tUrqvksa esa dsoy ,d gh oxZ vFkok izdkj dh dksf'kdk,a ik;h tkrh gSaA nwljs
'kCnksa esa le>sa rks ,sls tUrq ftuds 'kjhj esa dsoy ,d gh izdkj dh dksf'kdk,a ik;h tkrh
gSa] ,ddksf'kdh; tho (Uni Cellular Organism) dgykrs gSa] tcfd ,sls tho ftuds 'kjhj
esa vyx&vyx dk;ks± dks djus ds fy, vyx&vyx izdkj dh dksf'kdk,a fof'k"Vhd`r
(Specialized) gksrh gSa ;k ftuds 'kjhj esa vyx&vyx dk;ksaZ dks djus ds fy, vyx&vyx
izdkj dh dksf'kdk,a ik;h tkrh gSa] ,sls thoksa dks mPp Js.kh ds tho vFkok cgqdksf'kdh;
tho (Multi Cellular) dgykrs gSaA ekuo ,d cgqdksf'kdh; (Multi Cellular) oxZ dk izk.kh gS
ftlds 'kjhj esa vyx&vyx dk;ks± tSls 'olu] ikpu] mRltZu vkfn fØ;kvksa dks djus
ds fy, vyx&vyx izdkj dh dksf'kdk,a mifLFkr gksrh gSaA ekuo 'kjhj dh vyx&vyx
dksf'kdkvksa esa vyx&vyx dk;ks± dks djus dh foy{k.k 'kfDr gksrh gSA mnkgj.k ls
le>sa rks vk[kksa dh dksf'kdkvksa esa n'kZu djus dh 'kfDr vkSj thHk dh dksf'kdkvksa esa Lokn
xzg.k djus dh {kerk gksrh gSA ge ;g Hkh le> ldrs gSa fd ns[kus dk dk;Z dsoy vka[kksa
ds }kjk gh laHko gks ldrk gS D;ksafd vka[kksa dh dksf'kdkvksa esa ns[kus dh 'kfDr gksrh gSA
Bhd blh izdkj dkuksa ds }kjk gh /ofu xzg.k dh tk ldrh gS D;ksafd d.kZ dh dksf'kdkvksa
esa /ofu xzg.k djus dh 'kfDr gksrh gSA blh fo'ks"krk ds  dkj.k euq"; dks cgqdksf'kdh;
thoksa dh Js.kh esa j[kk tkrk gSA

bl izdkj mijksDr v/;;u ls vkidks ;g Li"V gks x;k gksxk fd ekuo 'kjhj dk fuekZ.k
cgqr lkjh ltho dksf'kdkvksa ds feyus ls gksrk gSA ;gk¡ ij /;ku nsus ;ksX; rF; ;g Hkh
gS fd euq"; ds 'kjhj esa izfr{k.k ,oa fujarj dksf'kdk,a mRiUu gksrh jgrh gSa ,oa iw.kZ vk;q
dks izkIr djus ds mijkUr e`R;q dks izkIr gks tkrh gSaA bl izdkj euq"; ds 'kjhj esa nks
fØ;k,¡ izfr{k.k pyrh jgrh gSa& izFke dksf'kdkvkas ds fuekZ.k (Constructive Process) dh]
ftlesa dksf'kdkvksa dk tUe gksrk gS vkSj nwljh fØ;k dksf'kdkvksa ds fouk'k (Destructive
Process) dh gksrh gSaA ftlesa viuh iw.kZ vk;q dks izkIr djus ds mijkUr vFkok nwljs vU;
dkj.kksa tSls pksV o nq?kZVuk vkfn ds ifj.kke Lo#i dksf'kdk,a u"V ;k e`r gks tkrh gSaA
euq"; dh ckY;koLFkk esa fuekZ.kdkjh fØ;k dh xfr rahoz vkSj fouk'kdkjh fØ;k dh xfr
vis{kkd`r /kheh gksrh gS] ftlds QyLo#i 'kjhj dh o`f) vkSj fodkl gksrk gS vkSj ckyd
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vkxs pydj ;qok (Young) cu tkrk gSA ;qokoLFkk esa dqN le; ds fy, 'kjhj esa dksf'kdkvksa
ds fuekZ.k vkSj fouk'k dh fØ;k yxHkx ,d leku gks tkrh gS] ftlds QyLo#i 'kjhj
dk vkdkj] ÅtkZ ,oa {kerk yxHkx ,d leku cuh jgrh gSA bl voLFkk esa 'kjhj dh
vkÑfr] 'kfDr vkSj dk;Z{kerk Hkh yxHkx ,d leku cuh jgrh gSA fdUrq o`)koLFkk vkus
ij 'kjhj esa dksf'kdkvksa ds fuekZ.k dh fØ;k dh xfr /kheh iM+ tkrh gS vkSj dksf'kdkvksa ds
fouk'k dh fØ;k rhoz gks tkrh gS ftlds ifj.kkeLo#i 'kjhj dh dk;Z djus dh {kerk
/khjs&/khjs de gksus yxrh gSS vkSj 'kjhj esa fodkj vFkok jksx mRiUu gksus yxrs gSaA ge
pkgs dSlk Hkh vkSj fdruk Hkh i;ZRu D;ksa uk djsa] 'kjhj esa dksf'kdkvksa ds fuekZ.k vkSj
fouk'k dh fØ;k dks ugha jksd ldrs gaS D;ksafd ;g tUe ds lkFk izkjEHk gksdj fujUrj
lrr~ pyus okyh izfØ;k gSA

ekuo 'kjhj dk fuekZ.k cgqr lkjh ltho dksf'kdkvksa ds feyus ls gksrk gSA ,d O;Ld
euq"; ds 'kjhj esa yxHkx 50 fVªfy;u vFkkZr~~ 500 [kjc dksf'kdk,a ik;h tkrh gSaA fpfdRlk
foKku esa dksf'kdk dks bl izdkj ifjHkkf"kr fd;k tkrk gS&

Þdksf'kdk ekuo 'kjhj dh ewyHkwr lajpukRed ,oa fØ;kRed ;wfuV gksrh gSAß

f'k{kkfFkZ;ksa] ,d dksf'kdk vius vki esa ,d iw.kZ ;wfuV ¼Autonomous Body½ gksrh gS ftlds
vUnj ,.MksIykfTEkd jsfVdqye] ekbVksdkWf.Mª;k] ykblkslksEl] jkbckslksEl ,oa dsUnzd
vkfn vax mifLFkr gksrs gaSA dksf'kdk esa mifLFkr bu vaxksa ds }kjk dksf'kdk esa 'olu]
mRltZu ,oa iztuu vkfn egRoiw.kZ fØ;k,a lEiUu gksrh jgrh gSaA

The cell is the basic structural, functional and biological unit of all organisms. A cell is
the smallest unit of life and often called “building blocks of life”. The study of cell is
called cytology.

ekuo 'kjhj dk fuekZ.k djus okyh bu dksf'kdkvksa dh ewyHkwr lajpuk yxHkx ,d leku
gksrh gSA dksf'kdk dh lajpuk bl izdkj le>h tk ldrh gS &

1-2 dksf'kdk dh lajpuk % (Structure of  Cell)

izR;sd dksf'kdk ds fuEufyf[kr rhu izeq[k Hkkx gksrs gSa &

d½ dksf'kdk dyk vFkok dksf'kdk vkoj.k (Cell wall or Cell Membrane)

[k½ dksf'kdk nzO; vFkok lkbVksIykTe (Cytoplasm)

x½ dsUnzd vFkok U;qfDy;l (Nucleus)
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fp=k 1-2% dksf'kdk dh lajpuk

1-2-1 dksf'kdk dyk] vkoj.k vFkok dksf'kdk fHkfÙk (Cell wall or Cell Membrane)

izR;sd dksf'kdk dks ckgjh vksj ls ?ksjdj j[kus okyk vkoj.k dksf'kdk vkoj.k (Membrane)
vFkok dksf'kdk fHkfÙk dgykrk gSA ikni dksf'kdkvksa esa ;g vkoj.k lsY;wykst dk tcfd
tUrqvksa vFkkZr~~ ekuo 'kjhj dh dksf'kdkvksa esa ;g vkoj.k izksVhu] Xykbdkstu] olk ,oa
fyfiM~l dk cuk gksrk gSA ftl izdkj euq"; vius ?kj ds ckgj dh pkj nhokjh djrs gq,
Lo;a dks lqjf{kr cukrk gS Bhd blh izdkj dksf'kdk dyk Hkh dksf'kdk ds pkjksa vksj ,d
lqj{kkRed vkoj.k rS;kj djrh gSA ekuo 'kjhj dh dksf'kdkvksa esa ;g vkoj.k v)ZikjxE;
f>Yyh (Semi permeable Membrane) ds #i esa gksrk gS vFkkZr~~ uk rks ;g iw.kZ #i ls ikjxE;
gksrk gS ftlds vUnj ls lHkh inkFkks± dk vkokxeu gks lds rFkk uk gh ;g vikjxE; gksrk
gS ftlds vUnj ls dksbZ Hkh inkFkZ vUnj o ckgj ugha vk tk ldsaA vfirq bu nksuksa ds
LFkku ij ;g v)ZikjxE; f>Yyh ds #i esa gksrk gS ftlds ek/;e ls mi;ksxh ,oa vuqi;ksxh
inkFkZ tSls Xywdkst] vkDlhtu] dkcZu MkbZ vkDlkbM ,oa ;wfjd vEy vkfn inkFkks± dk
vkokxeu gksrk jgrk gSA dksf'kdk vkoj.k ds Lo#i dks tkuus ds mijkUr vc vkids
eu esa blds dk;ks± dks tkuus dh ftKklk Hkh vo'; gh mRiUu gqbZ gksxhA vr% vc
dksf'kdk dyk ds izeq[k dk;ks± ij fopkj djrs gSa&

dksf'kdk dyk vFkok dksf'kdk fHkfÙk ds dk;Z (Functions of Cell Membrane)

dksf'kdk dyk fuEu egRoiw.kZ dk;ks± dks lEiUu djrh gS &

1½ dksf'kdk dyk dk lcls izFke ,oa ewyHkwr dk;Z dksf'kdk dks ckgjh lajpukRed ,oa
lqj{kkRed vkoj.k iznku djuk gksrk gSA

2½ dksf'kdk dyk dksf'kdk esa mifLFkr mi;ksxh ,oa vuqi;ksxh inkFkks± dks xzg.k djus
,oa fu"dkflr djus esa egRoiw.kZ Hkwfedk ogu djrh gSA
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3½ dksf'kdk dyk lcls ckgjh vkoj.k gksrk gS ftldk dk;Z ckº; laosnukvksa ,oa
mÙkstukvksa dks xzg.k djuk gksrk gSA

4½ dksf'kdk dyk dksf'kdk dk ewy vk/kkj gksrh gSA ftlds vUnj dksf'kdk nzO; ,oa
dksf'kdk ds vU; egRoiw.kZ vax lqjf{kr cus jgrs gSaA

bl izdkj mijksDr v/;;u dksf'kdk dyk ds egRo dks Li"V djrs gSaA ;gk¡ ij ;g iw.kZ
#i ls Li"V gks tkrk gS fd dksf'kdk dyk dksf'kdk dks lajpukRed vkdkj ,oa lqj{kkRed
vkoj.k iznku djrh gSA dksf'kdk dyk ds vUnj ,d xk<+k jl mifLFkr gksrk gS ftls
dksf'kdk nzO; (Cytoplasm) dh laKk nh tkrh gSA dksf'kdk nzO; dh lajpuk ,oa dk;Z bl
izdkj gS&

1-2-2 dksf'kdk nzO; vFkok lkbVksIykTe (Cytoplasm)

izR;sd dksf'kdk ds vUnj ,d xk<+k ,oa fpifpik nzO; Hkjk gksrk gS ftls dksf'kdk nzO;
(Cytoplasm) dgk tkrk gSA ;g dksf'kdk nzO; dksf'kdk ds leLr dk;ks± ds fy, vFkkZr~~
dksf'kdk ds thou ds fy, bruk vf/kd egRoiw.kZ gksrk gS fd bls dksf'kdk ds thou jl
dh laKk (Life of the Cell) nh tkrh gSA bl nzO; esa dksf'kdk ds fofHkUu egRoiw.kZ vax
mifLFkr gksrs gSa ,oa dksf'kdk dh vko';d fofHkUu egRoiw.kZ vfuok;Z fØ;k,a Hkh blh
dksf'kdk nzO; esa gksrh gSaA dksf'kdk blh nzO; ds ek/;e ls iks"k.k (Nutrition) izkIr djrh
gSA ;fn bl nzO; esa dqN udkjkRed jklk;fud vFkok tSfod ifjorZu gks tk, vFkok
fdlh dkj.k ls ;g nzO; u"V gks tk, rc ,slh voLFkk esa dksf'kdk dh vkUrfjd tSfod
fØ;k,a (Biological Process) #d tkrh gSa] ftlds ifj.kkeLo:i dksf'kdk e`r gks tkrh gSA
dksf'kdk nzO; esa fuEufyf[kr egRoiw.kZ jpuk,a vFkkZr~~ dksf'kdkax mifLFkr gksrs gSa&

1½ ,.MksIyktfed jsfVdqye (Endoplasmic Reticulum)

;g tky ds leku jpuk,a gksrh gSaA ftuesa fyfiM~l ,oa LVhjkW;M gkWeksZUl dk fuekZ.k
(Production of Lipids and Steroid Hormones) gksrk gSA budk izeq[k dk;Z 'kjhj dh
isf'k;ksa esa vkosxksa (Impulse) dk laogu djuk gksrk gSA

2½ xkWYth midj.k (Golgi Apparatus)

;s dksf'kdk esa lewg ds #i esa mifLFkr gksrs gSa rFkk dksf'kdk dh jklk;fud fØ;kvksa
esa Hkkx ysrs gSaA dksf'kdk esa mRiUu gq, lzko (Secretion) blds vUnj ,d=k fd, tkrs
gSaA

3½ ekbVksdkWf.Mª;k (Mitochondria)

dksf'kdk ds vUnj dqN v.Mkdkj vFkok twrs ds leku vkdkj okyh vR;Ur egRoiw.kZ
jpuk,a ik;h tkrh gSa ftUgsa ekbVksdkWf.Mª;k (Mitochondria) dgk tkrk gSA
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ekbVksdkWf.Mª;k dks dksf'kdk ds ÅtkZ x`g ¼Power House of the Cell½ dh laKk nh tkrh
gS D;ksafd dksf'kdk ds vUnj blh vax esa Xywdkst dk vkWDlhdj.k gksdj blls
,-Vh-ih- (Adinosine Triphosphate) ds #i esa ÅtkZ eqDr gksrh gSA bl ÅtkZ dk miHkksx
dksf'kdk ds fofHkUu vkarfjd ,oa cká dk;ks± esa fd;k tkrk gSA dksf'kdk esa Xywdkst
ds ,d v.kq ls 36 ,-Vh-ih- mRiUu gksrs gSaA

fp=k 1-3% ekbVksdkWf.Mª;k

4½ ykblkslksEl (Lysosomes)

ykblkslksEl v.Mkdkj vFkok xksykdkj FkSyh ds #i esa dksf'kdk esa ik;s tkrs gSaA
ykblkslksEl esa gkbMªksfyfVd ,Utkbel Hkjs gksrs gSaA bu gkbMªksfyfVd ,UtkbEl
¼HCl½ dk dk;Z dksf'kdk esa izksVhu] dkcksZgkbMªsV ,oa olk vkfn ds cM+s v.kqvksa dks
NksVs ,oa ljy v.kqvksa esa [kafMr djuk gksrk gS fdUrq ;fn fdlh dkj.k ls ;s
ykblkslksEl dksf'kdk esa QV tkrs gSa rc buds vUnj mifLFkr ,UtkbEl dksf'kdk
nzO; ds jklk;fud laUrqyu dks fo"ke dj nsrk gS ,oa blds QyLo#i dksf'kdk dh
tSfod fØ;k :ddj dksf'kdk dh e`R;q Hkh gks tkrh gS blhfy, ykblkslksEl dks
vkRegR;k dh FkSfy;k¡ (Suicidal Bags) Hkh dgk tkrk gSA

5½ jkbckslksEl (Ribosomes)

jkbckslksEl dksf'kdk nzO; esa ,dkdh vFkok lewg ds #i esa fc[kjs ik;s tkrs gSaA
budk egRoiw.kZ dk;Z dksf'kdk esa izksVhu dk la'ys"k.k ¼Protein Synthesis½ djuk gksrk
gSA pwafd dksf'kdk esa izksVhu dk fuekZ.k jkbckslksEl esa gksrk gS vr% bl fo'ks"krk ds
vk/kkj ij jkbckslksEl dks dksf'kdk dh izksVhu QSDVªh (Protein Factory of the Cell) dh
laKk nh tkrh gSA
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6½ lsUVªkslksEl (Centrosome)

lsUVªkslksEl dksf'kdk esa dsUnzd ds lehi NM+ dh vkÑfr dh jpuk (Rod like structure)
gksrh gSA ;g jpuk dksf'kdk foHkktu ¼Cell Division½  ds egRoiw.kZ dk;Z esa Hkkx ysrh
gSA

7½ fjfDrdk,a (Vacuoles)

dksf'kdk nzO; esa b/kj&m/kj vusd fjDr LFkku fn[kykbZ iM+rs gSaA bu fjDr LFkkuksa
dks fjfDrdk,a (Vacuoles) dgk tkrk gSA ;s fjfDrdk,a dksf'kdk nzO; esa vius LFkku
,oa vkdkj esa ifjorZu djrs jgrs gSaA bu fjfDrdkvksa esa dksf'kdk dk vuqi;ksxh nzO;
,d=k gksrk jgrk gSA dksf'kdk ds vuqi;ksxh inkFkks± dks vUnj xzg.k djus ds mijkUr
;s fjfDrdk,a dksf'kdk dyk ds ek/;e ls vuqi;ksxh inkFkks± dks ckgj mRlftZr dj
nsrh gSaA dksf'kdk ds vuqi;ksxh inkFkks± dks xzg.k ,oa ogu djus ds dkj.k fjfDrdkvksa
dks dksf'kdk dk MLVchu ¼Dustbin of the Cell½  dgk tkrk gSA

bl izdkj mijksDr lHkh vax dksf'kdk nzO; esa mifLFkr jgrs gSaA ftuds }kjk dksf'kdk esa
fujUrj vusd fØ;k,a tSls& 'olu] mRltZu] ÅtkZ mRiknu vkfn lEiUu gksrh jgrh
gSaA fiz; f'k{kkfFkZ;ksa] vc ge dksf'kdk ds rhljs egRoiw.kZ e/; Hkkx dsUnzd dh lajpuk ,oa
dk;ks± ij fopkj djrs gSa &

1-2-3 dsUnzd vFkok U;qfDy;l (Nucleus)

dksf'kdk ds e/; esa ,d cM+h ,oa xksy jpuk mifLFkr gksrh gS] ftls dsUnzd dgk tkrk gSA
euq"; ds 'kjhj esa ik;s tkus okyh leLr dksf'kdkvksa esa dsoy ,d ek=k yky jDr
dksf'kdkvksa (R.B.C.) dks NksM+dj vU; lHkh dksf'kdkvksa ds e/; Hkkx esa dsUnzd mifLFkr
gksrk gSA dsUnzd dksf'kdk dk lcls cM+k vaxd gksrk gS] ftlds vUnj dsUnzd nzO; Hkjk
gksrk gSA dsUnzd nzO; esa lw=k ds leku jpuk ik;h tkrh gS ftUgsa xq.klw=k (Chromosome)
dgk tkrk gSA bu xq.klw=kksa dk fuekZ.k Mh0,u0,0 ,oa fgLVksu izksVhu ¼D.N.A & Histone
Protein½ ls gksrk gSA ekuo dksf'kdk esa dqy 23 tksM+h ¼23 Pairs½ xq.klw=k ik;s tkrs gSaA
xq.klw=kksa ij yM+h ds #i esa vusd lw{e jpuk,a fo|eku gksrh gSa] tks vius vUnj dksf'kdk
ds fo'ks"k xq.kksa dks lekfgr fd, gksrs gSaA bu lw{e jpukvksa dks oa'kk.kq vFkok thu (Gene)
dgk tkrk gSA bu thUk ds ek/;e ls vuqokaf'kd xq.k ih<+h nj Ikh<+h o'kkauqxr :i ls vkxs
pyrs jgrs gSa vFkkZr~~ thu iSr`d xq.kksa ds okgd (Genes carry parental characters) gksrs gSaA

;fn vki] ljy 'kCnksa esa le>sa rks dsUnzd esa mifLFkr ,slh vfrlw{e jpuk,a tks vuqokaf'kd
y{k.kksa dks /kkj.k dj ,d ih<+h ls nwljh ih<+h esa igqapkus vFkkZr~ LFkkukUrfjr djus dk
egRoiw.kZ dk;Z djrh gSa] oa'kk.kq (Gene) dgykrh gSaA gekjs ckyksa dk jax dSlk gksxk] vk¡[kksa
dk jax dSlk gksxk vFkok dkSu&dkSu lh chekfj;ksa dh laHkkouk,a gks ldrh gSa] ;s lHkh
tkudkfj;ka thu esa miyC/k gksrh gSaA dsUnzd dks dksf'kdk dk efLr"d (Brain of the Cell)
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Hkh dgk tkrk gSA ftl izdkj 'kjhj dh lHkh fØ;kvksa dk fu;a=k.k efLr"d }kjk gksrk gS]
Bhd mlh izdkj dksf'kdk dh lHkh fØ;k,a Hkh dsUnzd }kjk fu;af=kr gksrh gSaA dsUnzd dk
vR;ar egRoiw.kZ ,oa fof'k"V dk;Z dksf'kdk foHkktu (Cell Division) esa Hkkx ysuk gksrk gSA
viuh vk;q ds iw.kZ gksus ij dksf'kdk u"V gksus ls iwoZ vius leku nwljh dksf'kdk dks tUe
ns nsrh gS] ;g fØ;k dksf'kdk foHkktu (Cell Division) dgykrh gSA bl nwljh dksf'kdk dh
mRifÙk esa dsUnzd gh Hkkx ysrk gSA bl izdkj dksf'kdk dyk] dksf'kdk nzO; vkSj dsUnzd ds
feyus ls dksf'kdk dk fuekZ.k gksrk gSA dksf'kdk,a lewg ds :i esa la;qDr gksdj Ård dh
jpuk djrh gSaA

fp=k 1-4% dksf'kdk foHkktu dh fØz;k (Cell Division)

;wfuVxr iz'u 1-1

d½ fjDr LFkkuksa dh iwfrZ dhft,&

i) izdk'k la'ys"k.k dh fØ;k -------------------------------------- dksf'kdkvksa esa gksrh gSA

ii) tUrq dksf'kdkvksa dh dksf'kdk dyk ------------------o--------------------dh cuh gksrh gSA

iii) dksf'kdk ds vUnj ------------------------------------------- esa fyfiM~l ,oa LVhjkW;M gkWeksZUl~
dk fuekZ.k gksrk gSA

iv) --------------------------------------------- dks dksf'kdk dh vkRegR;k dh FkSyh dgk tkrk gSA

v) jDr ,d ----------------------------------------------------------------------Ård gSA

vi) jpuk ,oa dk;ks± esa leku dksf'kdkvksa dk lewg --------------------------- dgykrk gSA

vii) -------------------------------------- dksf'kdkvksa esa lcls de iqu#nHkou {kerk gksrh gSA

viii) --------------------------------------------Ård 'kjhj dks lqj{kkRed vkoj.k iznku djrk gSA

ix) -------------------------------------------------- isf'k;ksa dk fuf"Ø; gksuk gh e`R;q dgykrk gSA

x) euq";ksa esa ------------------------------------------------------- tksM+h xq.klw=k ik;s tkrs gSaA
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[k½ lgh fodYi pqfu,&

i) euq"; fdl oxZ dk izk.kh gS&

a) ,ddksf'kdh; b) f}dksf'kdh;

c) vdksf'kdh; d) cgqdksf'kdh;

ii) ekuo 'kjhj dh ewyHkwr jpukRed ,oa fØ;kRed ;wfuV gS&

a) Ård b) dksf'kdk

c) ra=k d) vax

iii) dkSu lk vax dksf'kdk dk efLr"d dgykrk gS&

a) ekbVksdkf.Mª;k b) ykblkslksEl

c) dsUnzd d) dksf'kdk nzO;

iv) dksf'kdk dks iks"k.k dkSu iznku djrk gS&

a) dksf'kdk nzO; b) dksf'kdk vkoj.k

c) dsUnzd d) ekbVksdkWfUMª;k

v) dksf'kdk esa mRiUu lzko fdlesa ,d=k fd;s tkrs gSa&

a) dsUnzd b) xkWYth midj.k

c) ekbVksdkWfUMª;k d) fjfDRkdk,a

vi) dksf'kdk dk ÅtkZx`g fdls dgrs gaS&

a) ekbVksdkWfUMª;k b) dsUnzd

c) dksf'kdk dyk d) ,.MksIyktfed jsfVdqye

vii) ekuo 'kjhj dh fdu dksf'kdkvksa esa dsUnzd ugha ik;k tkrk gS&

a) vkj-ch-lh- ¼bfjFkzkslkbV½ b) MCY;w-ch-lh-¼Y;wdkslkbV½

c) usÝksUk d) U;wjkWu

viii)  ,sfPNd isf'k;k¡ D;k dgykrh gaS&

a) /kkjh/kkj isf'k;k¡ b) dadkyh; isf'k;k¡

c) raf=kdh; isf'k;k¡ d) lHkh

ix) thUl fdlds okgd gksrs gSa &

a) iSr`d xq.kksa b) ÅtkZ

c) jDr ,oa vkWDlhtu d) fopkjksa
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x) ltho ,oa futhZo dksf'kdk ds chp dh dM+h D;k gS &

a) thok.kq b) fo"kk.kq

c) jksxk.kq d) vehck

x½ lgh@xyr crkb, &

i) dksf'kdk dh [kkst loZizFke jkcZV gqd uked oSKkfud us dhA ¼    ½

ii) tUrqvksa esa dksf'kdk dyk dk fuekZ.k XykbdksfyfiM~l ls gksrk gSA ¼    ½

iii) ekuo 'kjhj esa lHkh dksf'kdk,a ,d leku vkdkj dh gksrh gSaA ¼    ½

iv) Xywdkst ds ,d v.kq ls 36 ,0Vh0ih0 mRiUu gksrs gSA ¼    ½

v) Ropk ,d la;ksth Ård gSA ¼    ½

?k½ lqesfyr djas&

1½ ekbVksdkWfUMª;k a) izksVhu QsDVªh

2½ ykblkslkse b) ÅtkZ x`g

3½ jksbckslksEl c) MLVchu

4½ fjfDrdk d) dksf'kdk foHkktu

5½ dsUnzd e) vkRegR;k dh FkSyh

1-3 Ård (Tissue)
vkius dksf'kdk dh lajpuk ,oa dk;Z ds fo"k; esa tkukA vkb;s vc ge Ård dk v/;;u
djrs gSaA

vki tku pqds gSa fd Ekkuo 'kjhj dk fuekZ.k [kjcksa ¼Trillions½ dksf'kdkvksa ds feyus ls
gksrk gSA ewy #i ls 'kjhj dh lHkh dksf'kdk,¡ ,d leku ¼Basically Similar½ gksrh gSa vFkkZr~~
bu lHkh dksf'kdkvksa ds vk¡rfjd vax tSls ,.MksIykfTed jsfVdqye] ekbVksdkWfUMª;k]
ykblkslksEl vkfn ,d leku :i esa mifLFkr gksrs gSaA bl dkj.k buesa ikpu] 'olu]
mRltZu ,oa iztuu vkfn fØ;k,a Hkh leku #i ls ik;h tkrh gSaA dksf'kdkvksa dk lewg
gh Ård ¼Tissue½ dgykrk gSA Ård dk v/;;u Ård foKku ¼Histology½ ds vUrxZr
fd;k tkrk gSA

Ård dks bl izdkj ifjHkkf"kr fd;k tk ldrk gS &

Þjpuk ,oa dk;ks± esa leku dksf'kdkvksa dk lewg Ård dgykrk gSAß

“A Tissue is an ensemble of similar cells from the same origin that together carry out a
specific function.”
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ekuo 'kjhj esa izR;sd Ård dk viuk ,d fo'ks"k dk;Z gksrk gSA jpuk ,oa dk;ks± ds vk/kkj
ij  ekuo 'kjhj esa Årdksa ds fuEufyf[kr pkj izeq[k oxZ gksrs gSa&

lEiw.kZ ekuo 'kjhj dk fuekZ.k] mijksDr pkj izdkj ds Årdksa ls gksrk gSA budh lajpuk
,oa dk;ks± dk o.kZu bl izdkj gS&

1-3-1 midyk Ård ¼Epithelial Tissue½ &

Ård dk og oxZ tks fofHkUu vkdkj dh dksf'kdkvksa ls feydj curk gS ,oa 'kjhj ds
cká ,oa vkUrfjd vaxksa dks <dus dk dk;Z djrk gS] midyk Ård ¼Epithelial Tissue½
dgykrk gSA midyk Ård dks <dus dk dk;Z djus ds dkj.k bls vkPNknu Ård
¼Covering Tissue½ Hkh dgk tkrk gSA mnkgj.k ls le>us ds fy, ftl izdkj Qykas ,oa
lfCt;ksa ds Åij fNydk ik;k tkrk gS] Bhd mlh izdkj midyk Ård fNyds ds :i
esa 'kjhj ds cká ,oa vk¡rfjd vaxksa dks lqj{kkRed vkoj.k iznku djus dk egRoiw.kZ dk;Z
djrk gSA cká vaxksa ls vfHkizk; Ropk ls gS vFkkZr~ Ropk ,d midyk Ård gSA blds
lkFk-lkFk vk¡rfjd vaxksa tSls vkek'k;] QsQM+s] xHkkZ'k;] o`Dd] vkfn vaxksa dks <dus ds
:i esa midyk Ård fo|eku gksrk gSA

1-3-2 la;ksth Ård ¼Connective Tissue½ &

la;ksth Ård ls vfHkizk; 'kjhj dks la;ksftr ¼Co-ordinate½ djus ,oa tksM+us ¼Connect½ ls
gksrk gSA Ård dk og oxZ tks 'kjhj ds Hkhrj ,d vax dks nwljs vax ls tksM+rk gqvk laiw.kZ
'kjhj dks la;ksftr djus dk dk;Z djrk gS] la;ksth Ård ¼Connective Tissue½ dgykrk
gSA la;ksth Ård ds varxZr vfLFk;ksa ,oa mikfLFk;ksa dk o.kZu vkrk gSA vfLFk;k¡ ,oa
mikfLFk;ka vkil esa feydj laiw.kZ 'kjhj dks tksM+us dk dk;Z djrh gSaA blds vfrfjDr
jDr Hkh ,d la;ksth Ård gS tks laiw.kZ 'kjhj dks vk¡rfjd Lrj ij la;ksftr ¼Co-ordinate½
djus dk egRoiw.kZ dk;Z djrk gSA

D;k vki tkurs gSa&

• ekuo 'kjhj dk fuekZ.k 206 vfLFk;ksa ,oa mikfLFk;ksa ls gksrk gSA

• LoLFk euq"; ds 'kjhj esa 5&6 yh- jDr ik;k tkrk gSA

midyk Ård
¼Epithelial Tissue½

la;ksth Ård
¼Connective Tissue½

is'kh; Ård
¼Muscular Tissue½

raf=kdh; Ård
¼Nervous Tissue½

Ård
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• vfLFk;k¡ vkSj jDr nksuksa gh la;ksth Ård ds mnkg.k gSaA

• budk dk;Z lEiw.kZ 'kjhj dks la;ksftr djuk gSA

1-3-3 is'kh; Ård ¼Muscular Tissue½&

is'kh; Ård ls vfHkizk;% dksf'kdkvksa ds ml lewg ls gS tks ladqpu ,oa foLrkj djus dh
'kfDr j[krs gSaA bl 'kfDRk ds }kjk ;g Ård ekuo 'kjhj ds fofHkUu vaxksa dks xfr'khyrk
¼Movement½ iznku djus dk egRoiw.kZ dk;Z djrk gSA vFkkZr~~ og Ård tks ladqpu ,oa
foLrkj ds }kjk 'kjhj dks xfr'khy cukrk gS] is'kh; Ård ¼Muscular Tissue½ dgykrk gSA
is'kh; Ård ds vUrxZr fuEufyf[kr rhu izdkj dh isf'k;k¡ ik;h tkrh gSa&

A½ ,sfPNd isf'k;k¡ ¼Voluntary Muscle½

B½ vuSfPNd isf'k;k¡ ¼Involuntary Muscle½

C½ ân isf'k;k¡ ¼Cardiac Muscle½

A½ ,sfPNd isf'k;k¡ ¼Voluntary Muscle½

,slh isf'k;ka ftu ij raf=kdk ra=k vFkkZr~~ efLr"d ¼Nervous System½ dk iw.kZ fu;a=k.k
ik;k tkrk gS] ,sfPNd isf'k;ka ¼Voluntary Muscle½ dgykrh gSaA bu isf'k;ksa esaa js[kk,a
vFkok /kkfj;k¡ ik;h tkrh gSa] ftl dkj.k bUgsa jsf[kr isf'k;k¡ vFkok /kkjhnkj isf'k;k¡
¼Striated Muscle½ dgk tkrk gSA ;s isf'k;k¡ vfLFk;ksa ds lkFk feydj ekuo 'kjhj dks
xfr'khy cukus dk dk;Z djrh gSaA bl vk/kkj ij bUgsa dadkyh; isf'k;k¡ ¼Skeletal
Muscle½ Hkh dgk tkrk gSA mnkgj.k ds fy,& gkFkksa dh isf'k;k¡ ,oa iSjksa dh isf'k;k¡
(Biceps & Triceps Muscles) ,sfPNd isf'k;k¡ gSa] tks efLr"d ds vkns'kkuqlkj ,oa gekjh
bPNkuqlkj dk;Z djrh gSaA

B½ vuSfPNd isf'k;k¡ ¼Involuntary Muscle½

,slh isf'k;k¡ ftu ij raf=kdk ra=k dk iw.kZ fu;a=k.k ugha ik;k tkrk gS] vfirq tks
okrkoj.kh; n'kkvksa ,oa ifjfLFkfr;ksa ds vuq:i viuk dk;Z djrh gSa] vuSfPNd
isf'k;k¡ ¼Involuntary Muscle½ dgykrh gSaA bl oxZ dh isf'k;k¡ ,d y;c) ¼Rhythm½
:i esa viuk dk;Z djrh jgrh gSa] ftl dkj.k buesa FkdkoV mRiUu ugha gksrh gSA
bl oxZ dh isf'k;k¡ 'kjhj ds fofHkUu vk¡rfjd vaxksa dks xfr'khy cukrh gqbZ vusd
'kjhjksi;ksxh egRoiw.kZ fØ;kvksa dks laikfnr djus dk dk;Z djrh gSaA mnkgj.k ds
fy,& 'okl ufydk ¼Trachea½] vkgkj ufydk ¼Oesophagus½] ew=kk'k; ¼Urinary Bladder½
,oa us=k esa ik;h tkus okyh isf'k;ak ¼Ciliary Muscle½A



izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
14

fVIi.kh

'kjhj jpuk] fØ;k foKku vkSj ;ksx ds izHkko

C½ ân isf'k;k¡ ¼Cardiac Muscle½

;g isf'k;ksa dk ,d fo'ks"k oxZ gS tks euq"; ds ân; dk fuekZ.k djrk gSA ân isf'k;ksa
esa ,sfPNd ,oa vuSfPNd nksuksa gh izdkj ds xq.kksa dk lekos'k gksrk gSA bu isf'k;ksa esa
,sfPNd isf'k;ksa dh rjg /kkfj;ka vFkok ifV~V;ka ik;h tkrh gS rFkk vuSfPNd isf'k;ksa
dh rjg bu ij bPNk dk dksbZ fu;a=k.k ugha gksrk gSaA blds lkFk&lkFk ;g isf'k;ka
tUe ds lkFk gh lfØ; gks tkrh gSa ,oa thou i;ZUr ,d fuf'pr y;c)rk ¼Rythm½
ds lkFk viuk dk;Z djrh jgrh gSaA ânisf'k;ksa dk lfØ; jguk gh thou ,oa fuf"Ø;
gksuk gh e`R;q dk |ksrd gksrk gSA euq"; ds ân; dk fuekZ.k ânisf'k;ksa ls gksrk gS
vFkkZr~ ;s isf'k;k¡ dsoy ân; esa gh ik;h tkrh gSaA

1-3-4 raf=kdh; Ård ¼Nervous Tissue½

ekuo 'kjhj esa dqN ,slh fo'ks"k izdkj dh dksf'kdk,a ik;h tkrh gSa] ftuesa cká okrkoj.k
ls laosnukvksa ¼Sensations from External Environment½ dks xzg.k djus dh {kerk ik;h tkrh
gSA bu fo'ks"k izdkj dh dksf'kdkvksa dks U;wjkWu ¼Neuron½ vFkok raf=kdk ¼Nerve Cell½ dgk
tkrk gSA Ård dk og oxZ tks bu raf=kdkvksa ds feyus ls curk gS] rafa=kdh; Ård
¼Nervous Tissue½ dgykrk gSA raf=kdh; Ård ,d tky ds :i esa laiw.kZ 'kjhj esa QSyk
gksrk gS tks cká okrkoj.k ls laosnukvksa dks xzg.k dj efLr"d rd igqapkrk gS ,oa
efLr"d ls izkIr vkns'kksa dk ogu djrk gqvk 'kjhj ds vaxksa rd ysdj tkrk gSA rafa=kdh;
Ård dh ewy ;wfuV U;wjkWu dh lcls izeq[k fo'ks"krk ;g gksrh gS fd buesa lcls de
iqu:n~Hkou {kerk ¼Minimum Regenaration Power occurs in Neuron½ ik;h tkrh gSA vFkkZr~~
,d ckj u"V gks tkus ds ckn raf=kdk dksf'kdkvksa esa iqu% thfor gksus dh {kerk lcls de
gksrh gS] tcfd ekuo 'kjhj esa ;Ñr dh dksf'kdkvksa ¼fgisfVd lSYl½ esa ;g iqu:nHkou
{kerk ¼Maximum Regenaration Power occur in Hepatic Cells of Liver½ lcls vf/kd gksrh gS
vFkkZr~~ u"V gksus ds ckn ;Ñr dksf'kdk,a cgqr tYnh ls iquthZfor gks tkrh gSaA raf=kdh;
Ård ls efLr"d ,oa es:jTTkq dk fuekZ.k gksrk gSA

bl izdkj mijksDr pkj izdkj ds Ård lEiw.kZ ekuo 'kjhj esa QSys gksrs gSa rFkk 'kjhj esa
vius&vius fof'k"V dk;ks± dks laikfnr djrs jgrs gSaA ekuo 'kjhj esa dksf'kdkvksa ds
feyus ls Ård] Ård ds feyus ls vax ,oa vaxksa ds feyus ls ra=k ,oa ra=kksa ls ekuo 'kjhj
dk fuekZ.k gksrk gSA

dksf'kdk → Ård → vax → vax laLFkku → ekuo 'kjhj

Cell → Tissue → Organ → System → Human body
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;wfuVxr iz'u 1-2

lgh fodYi pqfu,

1- jpuk ,oa dk;ks± esa leku dksf'kdkvksa dk lewg dgykrk gS&

d½ dksf'kdk [k½  raf=kdk x½ Ård ?k½ dksbZ ugha

2- Årdksa dks fdrus oxks± esa foHkkftr fd;k x;k gS&

d½ rhu [k½   pkj x½  ik¡p ?k½  nks

3- 'kjhj ds ckg~; ,oa vkarfjd vaxksa dks <dus dk dk;Z djus okys Ård dks dgrs gSa&

d½ la;ksth Ård [k½  midyk Ård x½  is'kh; Ård

?k½ raf=kdh; Ård

1-4 vax ra=k
vk/kqfud fpfdRlk foKku ekuo 'kjhj dks eq[; :i ls fuEufyf[kr X;kjg ra=kksa vFkok
laLFkkuksa esa foHkkftr djrk gS&

1- vfLFk ra=k (Skeletal System)

2- is'kh; ra=k (Muscular System)

3- Roph; vFkok v/;koj.kh; ra=k (Integumentary System)

4- ikpu ra=k (Digestive System)

5- 'olu ra=k (Respiratory System)

6- mRltZu ra=k (Excretory System)

7- jDr ifjlapj.k ra=k (Blood Circulatory or Cardiovascular System)

8- vUr%lzkoh ra=k (Endocrine System)

9- ylhdk vFkok izfrj{kk ra=k (Lymphatic or Immunity System)

10- raf=kdk ra=k (Nervous System)

11- iztuu ra=k (Reproductive System)

bu X;kjg ra=kksa dk laf{kIr ifjp; bl izdkj gS&
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1½ vfLFk ra=k (Skeletal System)- 'kjhj dk og ra=k tks vfLFk;ksa ,oa mikfLFk;ksa (Bones &
Cartilage) ds feyus ls curk gS ,oa 'kjhj dks ewy vk/kkjHkwr lajpuk (Body Frame
Structure) iznku djus dk egRoiw.kZ dk;Z djrk gS] dadky ra=k dgykrk gSA ;g ra=k
ekuo 'kjhj dks ,d fuf'pr vkÑfr vFkok vkdkj iznku djrk gSA blesa dqy 206
vfLFk;ksa dk lekos'k gksrk gSA fpfdRlk foKku esa vfLFk ra=k dk fo'ks"kK vkWFkksZisfMd
(Orthopedist) dgykrk gSA

2½ is'kh; ra=k (Muscular System)& vfLFk ra=k ekuo 'kjhj dks vkdkj rks iznku dj nsrk
gS] fdUrq bl ekuo 'kjhj vkdkj :ih lajPkuk dks xfr ¼Movement½ is'kh; ra=k ls gh
izkIr gksrh gSA 'kjhj dk og ra=k tks ,sfPNd] vuSfPNd ,oa ân isf'k;ksa ls feydj
curk gS ,oa 'kjhj dks ckgjh ,oa vkUrfjd nksuksa gh Lrjksa ij xfr'khyrk ¼Movement½
iznku djus dk egRoiw.kZ dk;Z djrk gS] fpfdRlk foKku esa is'kh; ra=k dgykrk gSA

3½ Roph; vFkok v/;koj.kh; ra=k (Integumentary System)& og ra=k tks vfLFk;ksa ,oa
isf'k;ksa ls feydj cus 'kjhj dks ckgj ls <dus vFkkZr~~ lqj{kkRed vkoj.k iznku
djus dk egRoiw.kZ dk;Z djrk gS] Roph; vFkok v/;koj.kh; ra=k dgykrk gSA ;g
ra=k KkusfUnz; ra=k ¼Sensory System½ dk Hkh ,d Hkkx gSA KkusfUnz;ksa ds vUrxZr cká
okrkoj.k ls Kku vFkok lwpukvksa dks xzg.k djus okyh Ropk] ftg~ok] d.kZ] ukfldk
vkSj vk¡[k uked ik¡p KkusfUnz;ksa dk o.kZu vkrk gS] fdUrq ;gk¡ ij bl ra=k ds varxZr
izeq[k #i ls Ropk dh lajpuk ,oa dk;ks± dk o.kZu vkrk gSA fpfdRlk foKku esa
v/;koj.kh; ra=k dk fo'ks"kK MeZsVksykWftLV (Dermatologist) dgykrk gSA

4½ ikpu ra=k (Digestive System)& ekuo 'kjhj dks vkUrfjd ,oa cká dk;ks± dks djus ds
fy, ÅtkZ ¼Energy½ dh vko';drk gksrh gS] ftls 'kjhj Hkkstu ls izkIr djrk gSA
'kjhj dk og egRoiw.kZ ra=k tks Hkkstu ds ikpu ¼Digestion½ ls 'kjhj dks Xywdkst ds
:i esa ÅtkZ iznku djus dk egRoiw.kZ dk;Z djrk gS] ikpu ra=k dgykrk gSA ikpu
ra=k ds vUrxZr eq[kh; xqgk] vkgkj ufydk] vkek'k;] NksVh vk¡r] cM+h vk¡r] ;Ñr]
isfUØ;kt vkfn vaxksa dh lajpuk ,oa dk;ks± dk o.kZu vkrk gSA fpfdRlk foKku esa
ikpu ra=k dk fo'ks"kK xsLVªks,UVªksykWftLV (Gestroenterologist) dgykrk gSA

5½ 'olu ra=k (Respiratory System)- ekuo 'kjhj dh dksf'kdkvksa eas ÅtkZ dk mRiknu
Xywdkst ds vkWDlhdj.k ¼Oxidation of Glucose½ ds }kjk gksrk gSA vkWDlhdj.k dh
fØ;k esa vkWDlhtu O2 vfuok;Z gksrh gS ,oa dkcZu MkbZvkWDlkbM  dh mRifÙk gksrh
gSA 'kjhj dk og ra=k tks cká okrkoj.k ls vkWDlhtu 'kjhj dh dksf'kdkvksa rd
igaqpkus dk dk;Z djrk gS ,oa dksf'kdkvksa esa mifLFkr dkcZu MkbZ vkWDlkbM dks cká
okrkoj.k esa NksM+us dk dk;Z djrk gS] 'olu ra=k dgykrk gSA blds vUrxZr ukfldk]
'okl ufydk] 'olfudk] QsQM+s ,oa MkW;Ýke vkfn vaxksa dh lajpuk ,oa dk;ks± dk
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o.kZu vkrk gSA fpfdRlk foKku esa 'olu ra=k dk fo'ks"kK IyesuksykWftLV
(Pulmonologist) dgykrk gSA

6½ mRltZu ra=k (Excretory System)- Ekkuo 'kjhj esa Pk;kip; ¼Metabolism½ vFkkZr~~ ÅtkZ
xzg.k ,oa iz;ksx djus dh nj ds QyLo:Ik dqN ,sls vuqi;ksxh rRo mRiUu gks tkrs
gSa tks vuqi;ksxh gksus ds lkFk&lkFk 'kjhj dh lkekU; fØ;kvksa esa Hkh ck/kk igqapkus dk
dk;Z djrs gSaA ,sls vuqi;ksxh inkFkks± dks mRlthZ inkFkZ ¼Excretory Matter½ dgk tkrk
gSA 'kjhj dk og ra=k tks ,sls mRlthZ inkFkks± dks 'kjhj ls ckgj mRlftZr djus dk
dk;Z djrk gS] mRltZu ra=k dgykrk gSA blds vUrxZr& o`Dd] ew=kk'k; ,oa
ew=kufydk dh lajpuk ,oa dk;ks± dk v/;;u fd;k tkrk gSA fpfdRlk foKku esa
mRltZu ra=k dk fo'ks"kK ;wjksykWftLV (Urologist) dgykrk gSA

7½ jDr ifjlapj.k ra=k (Blood Circularatory or Cardiovascular System)& jDr ekuo
'kjhj dh vR;Ur egRoiw.kZ /kkrq gS tks 'kjhj dks la;ksftr ¼Co-ordinate½ djus ds
lkFk&lkFk laiw.kZ 'kjhj esa ifjHkze.k djrs gq, mi;ksxh ,oa vuqi;ksxh inkFkks± ds
ifjogu ¼Transport½ dk dk;Z djrh gSA 'kjhj dk og egRoiw.kZ ra=k tks ifjogu ds
}kjk vko';d inkFkks± dh vkiwfrZ ,oa vuqi;ksxh inkFkks± dk fu"dklu djrk gqvk
laiw.kZ 'kjhj dks lfØ; cuk;s j[kus dk dk;Z djrk gS] jDr ifjlapj.k ra=k dgykrk
gSA blds varxZr& jDr ,oa ân; dh lajpuk ,oa dk;ks± dk o.kZu vkrk gSA fpfdRlk
foKku esa jDr ifjlapj.k ra=k dk fo'ks"kK dkfMZ;ksykWftLV (Cardiologist) dgykrk
gSA

8½ vUr%lzkoh ra=k (Endocrine System)- ekuo 'kjhj esa ÅtkZ mRifÙk ,oa iz;ksx dh nj
vFkkZr~~ esVkcksfyd jsV ¼Metabolic Rate½ le;&le; ij ifjofrZr gksrh jgrh gSA
nwljs 'kCnksa esa 'kjhj dh fØ;k'khyrk ns'kdky ,oa ifjfLFkfr ds vuqlkj le;&le;
ij fujUrj ifjofrZr gksrh jgrh gSA tSls jkf=kdky lksus ds le; ,oa izkr% dky
mBdj dk;Z djrs le; 'kjhj esa ÅtkZ dh fLFkfr dk Lrj fHké gksrk gSA 'kjhj dk og
egRoiw.kZ ra=k tks 'kjhj dh fØ;k'khyrk vFkkZr~~ p;kip; nj dks fu;fU=kr djus dk
dk;Z djrk gS] vUr%lzkoh ra=k dgykrk gSA blds varxZr& 'kjhj esa mifLFkr fofHkUu
vUr%lzkoh xzfUFk;ksa dh lajpuk ,oa dk;ks± dk o.kZu vkrk gSA fpfdRlk foKku esa
vUr%lzkoh ra=k dk fo'ks"kK ,.MksØkbuksykWftLV (Endocrinologist) dgykrk gSA

9½ izfrj{kk ra=k (Immunity System)& 'kjhj dk og egRoiw.kZ ra=k tks cká thok.kqvksa
¼Bacteria½] fo"kk.kqvksa ¼Virus½ ,oa jksxk.kqvksa ¼Germs½ ls 'kjhj dh lqj{kk dk egRoiw.kZ
dk;Z djrk gS] izfrj{kk ra=k dgykrk gSA blds varxZr& fyEQ xzfUFk;ksa ¼Lymph
Glands½ dh lajpuk ,oa dk;ks± dk o.kZu vkrk gSA bls gh fyEQsfVd flLVe ¼Lymphatic
System½ Hkh dgk tkrk gSA fpfdRlk foKku esa izfrj{kk ra=k dk fo'ks"kK bE;wuksykWftLV
(Immunologist) dgykrk gSA
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10½ raf=kdk ra=k (Nervous System)& 'kjhj dk og ra=k tks 'kjhj dh leLr vkUrfjd ,oa
cká fØ;kvksa dks fu;af=kr djus dk egRoiw.kZ dk;Z djrk gS rFkk cká okrkoj.k ls
laca/k LFkkfir djrk gqvk izsj.kkvksa ¼Impulse½ ,oa laosnukvksa ¼Sensation½ dks efLr"d
rd igqapkrk gS ,oa efLr"d ls izkIr vkns'kksa dk ikyu djrk gS] raf=kdk ra=k dgykrk
gSA bl ra=k ds varxZr& efLr"d] es:jTTkq ,oa raf=kdkvksa dh lajpuk ,oa dk;ks± dk
v/;;u fd;k tkrk gSA fpfdRlk foKku esa raf=kdk ra=k dk fo'ks"kK U;wjksykWftLV
(Neurologist) dgykrk gSA

11½ iztuu ra=k (Reproductive System)& euq"; eas vius oa'k dks vkxs c<+kus gsrq iztuu
{kerk ik;h tkrh gS] ftlds }kjk og vius leku :i&jax ,oa xq.k] deZ ,oa LoHkko
okyh larkuksa dks mRiUu djrk gSA 'kjhj dk og ra=k ftlds }kjk euq"; larkuksa dks
mRiUu dj viuh oa'k o`f) dk dk;Z djrk gS] iztuu ra=k dgykrk gSA bl ra=k ds
varxZr iq#"k ,oa efgykvksa ds fofHkUu iztuu vaxksa tSls& o`"k.k] xHkkZ'k; ,oa iztuu
xzfUFk;ksa vkfn dk lekos'k gksrk gSA ekuo 'kjhj esa ,dek=k iztuu ra=k dh lajpuk
efgykvksa ,oa iq:"kksa esa fHké&fHké gksrh gSA

mijksDr X;kjg ra=k feydj ekuo 'kjhj dk fuekZ.k djrs gSaA vFkkZr~ vki ;g le>
ldrs gSa fd ekuo 'kjhj dh lajpuk ,oa fØ;kfof/k mijksDr X;kjg ra=kksa ij iw.kZ :i ls
fuHkZj djrh gSA 'kjhj esa mijksDr X;kjg ra=kksa dk vius lkekU; dk;ks± dks lkekU; :i ls
djuk gh 'kkjhfjd LokLF; (Physical Health) dgykrk gS tcfd blds foijhr mijksDr
ra=kksa dk vius lkekU; dk;ks± dks lgh izdkj ls dj ikus dh voLFkk gh jksxkoLFkk (Disease)
dgykrh gSA

1-5 dksf'kdkvksa ,oa Årdksa ij ;ksx dk izHkko
ekuo 'kjhj dh dksf'kdkvksa ij ;ksx ,oa ;kSfxd fØ;kvksa dk lh/kk ,oa ldkjkRed izHkko
iM+rk gSA ;ksx ek=k 'kkjhfjd vH;kl ugha gS oju~ ;ksx ,d vuq'kklu gS] /kukRed
lksp&fopkj gS] ldkjkRed fpUru gS ,oa lqO;ofLFkr thou 'kSyh gSA ftldk 'kjhj] eu
,oa vkRek ij ldkjkRed izHkko iM+rk gSA ;ksx dk izkjEHk vuq'kklu ls gksrk gSA ;ksx lw=k
ds jpf;rk egf"kZ iratfy ^vFk ;ksxkuq'kkl ue~* uked ;ksxlw=k ls ;ksx dk izkjEHk djrs
gSaA ;gk¡ ij vuq'kklu ls vfHkizk; vius lHkh dk;ks± dks lqO;ofLFkr #i ls djus ls gksrk
gSA bl izdkj lqO;ofLFkr fnup;kZ] jkf=kp;kZ] vkgkj&fogkj ,oa thou'kSyh ls 'kjhj dh
leLr dksf'kdk,a LoLFk ,oa lfØ; curh gSaA ;ksx euq"; dks ldkjkRed fpUru&euu
,oa n`f"Vdks.k iznku djrk gS] thou esa ldkjkRed n`f"Vdks.k dk lh/kk izHkko dksf'kdk
dh vk;q ij iM+rk gSA ;ksxe; thou'kSyh ds vuqlkj lqO;ofLFkr ,oa vuq'kkflr
thou;kiu djus ls 'kjhj dh leLRk dksf'kdkvksa dh vk;q esa o`f) gksrh gS rFkk buds
u"V gksus dh nj de gks tkrh gSA ftlds QyLo:i 'kjhj yEcs le; rd LoLFk ,oa
lfØ; cuk jgrk gS ,oa 'kjhj esa o`)koLFkk ugha vkrh gSA mifu"kn~ esa Li"V fd;k x;k
gS&
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Þu rL; jksxks u tjk u e`R;q izkIrL; ;ksxkfXue;~ 'kjhje~Aß

¼'osrk'orjksifu"kn~ 2@12½

vFkkZr~~ ;ksxkfXu esa rik gqvk 'kjhj u jksxh gksrk gS] u cq<+kis dks izkIr gksrk gS vkSj e`R;q ds
Hk; ls Hkh eqDr gks tkrk gSA

egf"kZ iratfy }kjk v"Vkax ;ksx dk izfriknu fd;k x;k gS] ftlesa of.kZr ;e fu;e
vkfn ;ksxkaxksa dk ekuo 'kjhj dh dksf'kdkvksa] Årdksa] vaxksa ,oa ra=kksa ij cgqr ldkjkRed
izHkko iM+rk gSA

• ;e&fu;e vFkkZr~ vfgalk ,oa lR; vkfn dk ikyu djus ls 'kjhj dh dksf'kdkvksa esa
fdlh Hkh izdkj dk udkjkRed ruko mRiUu ugha gksrk gS] vfirq 'kjhj dh leLr
dksf'kdk,¡ ldkjkRed #i ls fØ;k'khy ,oa LoLFk gksdj nh?kkZ;q dks izkIr djrh gSA

• vkluksa dk fof/kiwoZd fujUrj vH;kl djus ls dksf'kdkvksa esas jDr lapkj dh fØ;k
rhoz gksrh gSA jDr lapkj ds rhoz gksus ls vf/kd ek=kk esa iks"kd rRo ,oa vkWDlhtu
dksf'kdkvksa dks izkIr gksrh gS] ftlds QyLo:i dksf'kdkvksa dh vk;q ,oa dk;Z{kerk
c<+rh gSA ;ksxkluksa dk vH;kl 'kjhj dh vfLFk;ksa] isf'k;ksa] dksf'kdkvksa ,oa vU; lHkh
vaxksa dks yphyk ,oa lfØ; cuk, j[krk gSA

• izk.kk;ke dk vH;kl djus ls 'kq) izk.kok;q vFkkZr~~ vf/kd ek=kk esa vkWDlhtu 'kjhj
dh dksf'kdkvksa rd igqaprh gS] ftldk ldkjkRed izHkko dksf'kdkvksa ij iM+rk gSA
blds lkFk&lkFk izk.kk;ke dk vH;kl djus ls dksf'kdkvksa eas mifLFkr fo"kkDr
nzO; ¼Toxic Matter½ iz'okl ds :i esa ckgj fudyrs gSa] ftlls dksf'kdkvksa dh
dk;Z{kerk ,oa dk;Zdq'kyrk esa o`f) gksrh gSA

• izR;kgkj ds }kjk bfUnz;ksa ij la;e djus ls O;fDr foÑr vkgkj&fogkj dk R;kx
djrk gqvk la;e dks vius thou esa LFkku nsrk gSA bfUnz;ksa ,oa eu esa la;e dks /kkj.k
djus ls vPNh vknrksa ,oa ln~xq.kksa dk fodkl gksrk gSA vPNh vknrksa] 'kq) lkfRod
vkgkj&fogkj ,oa ldkjkRed lksp dk 'kjhj dh dksf'kdkvksa ij vuqdwy ,oa
ldkjkRed izHkko iM+rk gSA

• /;ku dk vH;kl laosxksa ij fu;U=k.k ¼Control on Emotion½ iznku djrk gS laosxksa ij
fu;a=k.k izkIr gksus ls 'kjhj esa vUr%lzkoh gkWeksZul larqfyr cus jgrs gSa ,oa 'kjhj dh
p;kip; nj larqfyr ¼Balanced Metabolic Rate½ cuh jgrh gSA lUrqfyr p;kip;
nj dk ldkjkRed izHkko 'kjhj dh dksf'kdkvksa ij iM+rk gSA

• v"Vkax ;ksx ds mPpre lksiku lekf/k ls vfHkizk; ldkjkRed Hkkoksa dks /kkj.k djus
ls gSA ldkjkRed Hkkoksa dks /kkj.k djus ,oa vius pkjksa vksj ldkjkRed vuqHkwfr
djus ls 'kjhj dh dksf'kdk,a LoLFk ,oa lfØ; curh gSaA ;ksx esa ldkjkRed fpUru
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/kkj.k djus ls eu&efLr"d dh fNih vk/;kfRed 'kfDr;ksa dk mn; gksrk gSA izk;%
nSfud thou esa vuqHko gksrk gS fd ldkjkRed fpUru ds izHkko ls gesa lq[kn uhan
vkrh gSA lq[kn uhan dk vPNk izHkko 'kjhj esa dksf'kdkvksa dh vk;q ij iM+rk gSA
blls dksf'kdkvksa dh vk;q eas o`f) gksrh gS ,oa dksf'kdkvksa ds u"V gksus dh nj de
gksrh gS vFkkZr~~ mijksDr ;ksxkaxksa dk ikyu djus ls dksf'kdk,a LoLFk] lfØ; ,oa
nh?kkZ;q curh gSaA

• ;kSfxd vkgkj ds vUrxZr 'kq) lkfRod ,oa ikSf"Vd vkgkj dk o.kZu vkrk gS] ftldk
ldkjkRed izHkko dksf'kdkvksa ij iM+rk gSA ;kSfxd vkgkj] lkfRod vkgkj ,oa ferkgkj
dk ikyu djus ij 'kjhj dh dksf'kdkvksa ij cgqr ldkjkRed izHkko iM+rk gSA
dksf'kdkvkas ds LoLFk cus jgus dk ldkjkRed izHkko Ård ,oa vaxksa dh fØ;k'khyrk
ij ,oa Årdksa ,oa vaxksa dk ldkjkRed izHkko 'kjhj ds ra=kksa ij iM+rk gSA 'kjhj ds
ra=k LoLFk ,oa lfØ; gksus ij 'kjhj Hkh LoLFk] fujksxh ,oa fØ;k'khy cuk jgrk gSA

;wfuVxr iz'u 1-3

lgh fodYi pqfu,&

1½ ekuo 'kjhj dks eq[; :i ls fdrus ra=kksa@laLFkkuksa esa foHkkftr fd;k tk ldrk gS&

d½ vkB [k½  X;kjg x½  ik¡p ?k½  N%

2½ 'kjhj dk og egRoiw.kZ ra=k] tks thok.kqvksa] fo"kk.kqvksa] jkxk.kqvksa ls] 'kjhj dh lqj{kk
dk dk;Z djrk gS] dgykrk gS&

d½ vUr%lzkoh ra=k [k½  raf=kdk ra=k x½  izfrj{kk ra=k

?k½  buesa dksbZ ugha

3- ;ksxe; thou'kSyh ls 'kjhj yEcs le; rd LoLFk ,oa ---------------- cuk jgrk gSA

d½ lfØ; [k½  fuf"Ø; x½  vlkekU;   ?k½  buesa dksbZ ugha

vkius D;k lh[kk\

bl ;wfuV esa vkius lh[kk fd&

Ekkuo 'kjhj dk fuekZ.k 206 vfLFk;ksa ,oa mikfLFk;ksa ls gksrk gSA blds lkFk&lkFk LoLFk
euq"; ds 'kjhj esa ikap ls N% yhVj jDr ik;k tkrk gSA vfLFk;k¡ vkSj jDr nksuksa gh
la;ksth Ård ds mnkgj.k gSaA budk dk;Z lEiw.kZ 'kjhj dks la;ksftr djuk gksrk gSA
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bl izdkj izLrqr ;wfuV ds v/;;u ls Lkkjka'k :i esa ;g Li"V gksrk gS fd dksf'kdk ekuo
'kjhj dh lcls ewyHkwr ,oa vk/kkjHkwr lajpuk gksrh gSA bl rF; dks mnkgj.k ds lkFk
le>sa rks tks Hkwfedk fdlh edku ds fuekZ.k esa b±V fuHkkrh gS] mlh Hkwfedk dk ogu ekuo
'kjhj ds fuekZ.k esa dksf'kdk }kjk fd;k tkrk gSA ;g ,d Li"V rF; gS fd fdlh Hkou dh
b±V ftruh etcwr gksxh og Hkou Hkh mruk gh etcwr gksxkA 'kjhj :ih Hkou dh b±V
dksf'kdk gksrh gS] ftl ij ;kSfxd fØ;k,a cgqr ldkjkRed izHkko j[krh gSaA ;kSfxd
fØ;kvksa dk vH;kl djus ls ,oa ;ksxe; thou'kSyh ds varxZr vuq'kklu] fnup;kZ]
jkf=kp;kZ ,oa ln~o`r dk ikyu djus ls dksf'kdk,a LoLFk] lfØ;] fujksxh ,oa nh?kkZ;q dks
izkIr gksrh gS ftlds QyLo:i euq"; dk 'kkjhfjd LokLF; mUur voLFkk esa cuk jgrk
gSA

;wfuVkar iz'u

1½ dksf'kdk dk lfoLrkj o.kZu dhft;sA

2½ Ård ls vki D;k le>rs gSa\ Ård ds izeq[k izdkj rFkk muds dk;ks± dk mYys[k
dhft,A

3½ ekuo 'kjhj dh dksf'kdkvksa ij ;ksx ds izHkko dk lfoLrkj o.kZu dhft;sA

4½ ekuo 'kjhj dk ifjp; nsrs gq,] ml ij ;ksx ds izHkkoksa dk mYys[k dhft,A

;wfuVxr iz'uksa ds mÙkj

1-1

 d [k x ?k

i) ikni i& d 1½ lgh 1 & b

ii) izksVhu o Xykbdkstu ii& b 2½ lgh 2 & e

iii) ,.MksIyktfed jsfVdqye iii& c 3½ xyr 3 & a

iv) ykblkslksEl iv& a 4½ lgh 4 & c

v) rjy la;ksth v& b 5½ xyr 5 & d

vi) Ård vi& a
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vii) raf=kdk vii& b

viii) midyk viii& d

ix) ân; ix& a

x) 23 x& v

1-2

1- x

2 [k

3 [k

1-3

1- [k

2- x

3- d

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatw rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj
¼m0 iz0½A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<+A
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2
ekuo vfLFk ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds

izHkko

fiz; f'k{kkfFkZ;ksa] iwoZ dh ;wfuV esa vkius tkuk fd] NksVh&NksVh dksf'kdkvksa ds feyus ls
ekuo 'kjhj dh mRifÙk gksrh gSA okLRko esa ekuo 'kjhj dh fuekZ.k djus esa vfLFk ra=k
lcls ewyHkwr Hkwfedk ogu djrk gSA 'kjhj dk dBksj dksf'kdk,a vkil esa feydj vfLFk;ksa
dh jpuk djrh gSaA vfLFk;ksa ls feydj vfLFk ra=k dk fuekZ.k gksrk gSA ekuo 'kjhj dks
vk/kkjHkwr lajpuk ,oa vkÑfr iznku djus dk Js; vfLFk ra=k dks gh tkrk gSA vfLFk;ka
vkSj mikfLFk;ka 'kjhj dks xfr'khy cukus esa Hkh vR;Ur egRoiw.kZ Hkwfedk fuHkkrh gSaA
vfLFk;ksa esa fdlh Hkh izdkj dh foÑfr mRiUu gksus ij bldk nq"izHkko 'kjhj dh fØ;k'khyrk
ij iM+rk gS vkSj vfLFk;ksa ls lEcfU/kr fodkjksa ds c<+us ls 'kjhj xfrghu ,oa fØ;kghu gks
tkrk gSA ;kSfxd fØ;k,a tSls ;ksxklu] izk.kk;ke] /;ku vkfn dk 'kjhj dh vfLFk;ksa ij
lh/kk ldkjkRed izHkko iM+rk gSA fu;fer :i ls ;ksxkH;kl djus ls 'kjhj dk vfLFk
ra=k LoLFk ,oa fØ;k'khy cuk jgrk gSA

vfLFk ra=k ds Lo#i ,oa ekuo 'kjhj esa blds egRo dks tkuus ds mijkUr vc vkids eu
esa vfLFk ra=k dks foLrkj iwoZd le>us rFkk blds oxhZdj.k ¼izdkjksa½ dks tkuus dh
ftKklk mRiu gksuh LokHkkfOkd gh gSA blds lkFk&lkFk dkSu& dkSu ls ;ksxkH;kl ekuo
vfLFk ra=k dks izHkkfor djrs gSa] ;g tkuus dh mRlqdrk Hkh vkids eu esa vo'; vk;sxhA
vr% vc ge vfLFk ra=k dh lajpuk] oxhZdj.k] dk;ks± ,oa  ekuo vfLFk ra=k ij ;ksxkH;kl
ds izHkko dk lfoLrkj v/;;u djsaxsA
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mís';

bl ;wufV ds v/;;u ds ckn vki &

• vfLFk ra=k dk lkekU; ifjp; le>k ldsaxs(

• vfLFk ra=k ds oxhZdj.k ij izdk'k Mky ldsaxs(

• vfLFk ra=k dh foospuk djus esa l{ke gks ldsaxs(

• vfLFk ra=k ds egRo dks le>k ldsaxs(

• vfLFk ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k djus esa l{ke gks ik;sxsaA

2-1 ekuo vfLFk ra=k dk lkekU; ifjp;
ekuo 'kjhj dk fuekZ.k vfLFk;ksa ,oa mikfLFk;ksa ds feyus ls gksrk gSA lkekU; :i ls
vfLFk;ksa ls gkFk&iSj ,oa mikfLFk;ksa ls ukd ,oa dku vkfn vaxksa dk fuekZ.k gksrk gSA buesa
vfLFk;k¡ n`<+ ,oa dBksj tcfd mikfLFk;k¡ uje o yphyh gksrh gSaA vfLFk;k¡ ,oa mikfLFk;k¡
vkil esa feydj ekuo 'kjhj ds fy, ewy lajpukRed <k¡pk ¼Body frame Structure½ rS;kj
djrh gSaA fofdfifM;k ds vuqlkj ckyd esa tUe ds le; 300 vfLFk;k¡  ik;h tkrh gSa]
buesa ls vkxs pydj cM+k gksus ij dqN vfLFk;k¡ vkil esa la;qDr ¼tqM+½ gks tkrh gSa rFkk
o;Ld voLFkk esa ¼21 o"kZ dh vk;q rd½s bu vfLFk;ksa dh dqy la[;k 206 jg tkrh gSA bu
vfLFk;ksa ds fofHkUu vkdkj gksrs gSa blesa ls vkdkj ds n`f"Vdks.k ls iSj dh Qhej vfLFk
ekuo 'kjhj dh lcls yEch ,oa e/; d.kZ esa fLFkr LVSIl uked vfLFk ekuo 'kjhj dh
lcls NksVh vfLFk gksrh gSA

ekuo 'kjhj esa Qhej lcls yEch rFkk LVSIl lcls NksVh vfLFk gksrh gSA

“Femur (Thigh) is the longest & Stapes (Middle Ear) is the smallest bone of Human Body.”

ekuo 'kjhj esa vfLFk ra=k fuEufyf[kr egRoiw.kZ dk;Z laikfnr djrk gS&

1- vfLFk ra=k dk lcls ewyHkwr dk;Z 'kjhj dks vk/kkjHkwr lajpuk iznku djuk gksrk gSA
vfLFk;k¡ vkSj mikfLFk;ka vkil esa feydj Ekkuo 'kjhj dks ewy lajpukRed <kapk
iznku djrh gSaA

2- vfLFk ra=k isf'k;ksa ds lkFk feydj 'kjhj dks xfr'khy cukus dk dk;Z djrk gSA
vFkkZr vfLFk;k¡ vkSj isf'k;ka vkil esa feydj 'kjhj dks xfr'khy cukus dk dk;Z
djrh gSaA

3- vfLFk;k¡ ekuo 'kjhj ds dksey vkarfjd egRoiw.kZ vaxksa tSls efLr"d] ân;] QsQM+s]
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lq"kqEuk jTTkq vkfn dks lqj{kk iznku djrh gSaA bl izdkj vfLFk ra=k 'kkjhfjd vaxksa
dks lqj{kk iznku djus dk dk;Z djrk gSA

4- yEch vfLFk;ksa ds e/; Hkkx vFkkZr~ vfLFkeTtk esa yky jDr d.kksa dk fuekZ.k gksrk gS
vFkkZr~ yEch vfLFk;k¡ jDr fuekZ.k dh fØ;k esa Hkkx ysrh gSaA

5- mijksDr pkj egRoiw.kZ dk;Z djus ds lkFk&lkFk vfLFk;ka 'kjhj esa [kfut yo.kksa ds
lap; ,oa vUr%lzkoksa ds izHkko ls 'kjhj dh fØ;k'khyrk dks c<+kus dk dk;Z Hkh djrh gSaA

The Human Skeleton is the internal framework of the body. It is composed of around
300 bones at birth – this total decreases to around 206 bones by adulthood after some
bones get fused together. The bone mass in the skeleton reaches maximum density
around age 21. The human skeleton performs six major functions; Support, Movement,
Protection, Production of Blood Cells, Storage of Minerals and Endocrine Regulation.

2-2 vfLFk ra=k dk oxhZdj.k (Classification of Skeletal System)
fiz; f'k{kkfFkZ;ksa] v/;;u esa lqfo/kk ds n`f"Vdks.k ls] ekuo vfLFk ra=k dks fuEu nks Hkkxksa esa
ckaVk tkrk gS&

fp=k 2-1% Ekkuo vfLFk ra=k
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d½ v{kh; ;k ,SfDl;y dadky (Axial Skeletal System)

[k½ mikaxh; ;k ,iSf.Mdqyj dadky (Appendicular Skeletal System)

2-2-1 v{kh; dadky ra=k  (Axial Skeletal System)

blesa dqy 80 vfLFk;ksa dk lekos'k gksrk gS tks bl izdkj gSa&

I) [kksiM+h (Skull) & blesa 22 vfLFk;k¡ gksrh gS ftlesa diky vFkkZr~ flj esa 8 vfLFk;k¡
,oa psgjs esa 14 vfLFk;k¡ gksrh gSaA

II) dku dh vfLFk;k¡ (Bones in Ears) & euq"; ds izR;sd dku esa rhu&rhu vFkkZr~ dqy
6 vfLFk;ksa dk lekos'k gksrk gSA ekuo 'kjhj dh lcls NksVh vfLFk LVsIl (Stapes)
;gha mifLFkr gksrh gSA

III) xys dh vfLFk;k¡ (Bones in Neck) & euq"; ds xys esa gk;kWbM (Hyoid) uked ,d
vfLFk mifLFkr gksrh gSA ;g ekuo 'kjhj dh ,d ek=k ,slh vfLFk gksrh gS] ftlesa
dksbZ laf/k ugha ik;h tkrh gSA

IV) es:n.M dh vfLFk;k¡ (Bones in Spinal Cord)-  euq"; dh es:n.M esa dqy 26 vfLFk;k¡
gksrh gSaA ¼ckY;koLFkk esa es:n.M esa vfLFk;ksa dh la[;k 33 gksrh gS] tcfd O;Ld
voLFkk esa dqN vfLFk;k¡ vFkkZr~ d'ks:dk,¡ vkil esa tqM+ tkrh gSa vkSj iw.kZ O;Ld
gksus ij es:n.M esa vfLFk;ksa dh dqy la[;k 26 gks tkrh gS½A blesa lokZbdy Hkkx
esa lkr] Fkksjsfld Hkkx esa ckjg] yEcj Hkkx esa ik¡p] lsdje vkSj dksfDld uked
d'ks#dkvksa dk lekos'k gksrk gSA

fp=k 2-2% ¼ekuo jh<+ dh lajpuk½ (C-07, T-12, L-05, Sacrum & Coccyx)
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V) o{k dh vfLFk;k¡ (Thoracic) euq"; ds o{k esa dqy 12 tksM+h vFkkZr~ 24 ilfy;k¡
¼Ribs½ ik;h tkrh gSaA ;s vfLFk;k¡ o{k essa LVjue uked vfLFk ij vkdj tqM+rh gSaA
bl izdkj euq"; ds o{k esa dqy 25 vfLFk;k¡ ik;h tkrh gSaA

bl izdkj euq"; dh [kksiM+h] dku] xyk] es:n.M ,oa o{k esa Øe'k% 22] 6] 1] 26 o
25 vfLFk;k¡ gksrh gSA dqy feykdj ekuo 'kjhj ds v{kh; dadky ra=k esa 80 vfLFk;ksa
dk lekos'k gksrk gSA

2-2-2 mikaxh; dadky ra=k  (Appendicular Skeletal System)

vkidk ;g tkuuk vko';d gS fd] ekuo 'kjhj esa mikaxh; dadky ra=k ds vUrxZr gkFkksa
,oa iSjksa dh vfLFk;ksa dk o.kZu vkrk gSA euq"; ds nksuksa gkFkksa ,oa nksuksa iSjksa esa dqy 126
vfLFk;ksa dk lekos'k gksrk gS budk lfoLrkj o.kZu bl izdkj gS&

I) gkFkksa dh vfLFk;k¡ (Bones in Hand) & euq"; ds ,d gkFk esa dqy 32 vfLFk;k¡ gksrh gSaA
dU/ks ds tksM+ ¼Pectoral Girdle½ esa nks vfLFk;k¡] Hkqtk esa ,d áwejl ¼Humerus½] vxzckgq
esa nks&jsfM;l vkSj vYuk ¼Radius & Ulna½] dykbZ esa vkB] gFksyh esa ik¡p rFkk vaxqfy;kas
esa 14 vfLFk;k¡ ik;h tkrh gSaA bl izdkj euq"; ds ,d gkFk esa 32 ,oa nksuksa gkFkksa esa 64
vfLFk;k¡ gksrh gSaA

II) iSjksa dh vfLFk;k¡ (Bones in Leg) & euq"; ds ,d iSj esa dqy 31 vfLFk;k¡ gksrh gSaA iSj
ds tksM+ ¼dqYgk½ esa ,d vfLFk ¼Pelvic Girdle½] tka?k esa ,d vfLFk&Qhej ¼Femur½]
?kqVus esa ,d vfLFk&iVsyk ¼Patella½] Vkax esa nks vfLFk;k¡&fVfc;k ,oa fQC;wyk ¼Tibia
& Fibula½] iSj esa ckjg vfLFk;k¡ ,oa iSj dh vaxqfy;kas esa pkSng vfLFk;k¡ ik;h tkrh gSaA
bl izdkj euq"; ds ,d iSj esa 31 rFkk nksuksa iSjksa esa dqy 62 vfLFk;k¡ ik;h tkrh gSaA

euq"; ds nksuksa gkFkksa esas 64 ,oa nksuksa iSjksa esa 62 vfLFk;k¡ ¼dqy 126 vfLFk;k¡½ gksrh
gSa ftudk v/;;u mikaxh; dadky ra=k ds varxZr fd;k tkrk gSA

ekuo 'kjhj esa vfLFk;ksa dk vkdkj vyx&vyx gksrk gSA vkdkj ds vuqlkj izeq[k vfLFk;ksa
dh ekuo 'kjhj esa fLFkfr bl izdkj gS &

Øekad vfLFk;ksa ds izdkj ekuo 'kjhj esa LFkku

1 Long Bones gkFk ,oa iSj

2 Short Bones dykbZ ,oa V[kuk

3 Flat Bone LVle vkSj Øsfu;e

4 Irregular Bone es#n.M

5 Sesamoid Bone iSj dk V[kuk
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2-3 ekuo vfLFk dh vkUrfjd lajpuk  (Structure of Bone)
fiz; f'k{kkfFkZ;ksa] vkidks ;g tkuuk pkfg, fd ,d iw.kZ :i ls fodflr vfLFk esa 25
izfr'kr Hkkx ty ,oa 75 izfr'kr Hkkx Bksl gksrk gSA vfLFk ds Bksl Hkkx esa dkcZfud
(Organic) ,oa vdkcZfud (Inorganic) inkFkZ gksrs gaSA dkcZfud inkFkZ ls vfHkizk; mu rRoksa
ls gS] ftuesa dkcZu rRo fo|eku gksrk gSA vfLFk ds dkcZfud inkFkks± esas izksVhu izeq[k :i
ls gksrk gSA ekuo 'kjhj dh vfLFk;ksa esa izeq[k :i ls vkslhu uked izksVhu (Ossein Protein)
ik;k tkrk gSA blds lkFk&lkFk E;wdks izksVhu rFkk dkWystu Collegen) izksVhu Hkh vfLFk
esa fo|eku gksrs gSaA izksVhu ds dkj.k vfLFk esa yphykiu (Flexibility)  ik;k tkrk gSA
euq"; dh vfLFk dk 40 izfr'kr Hkkx dkcZfud inkFkZ vFkkZr~ izksVhu gksrk gS tcfd yxHkx
60 izfr'kr Hkkx vdkcZfud inkFkZ vFkkZr~ dSfY'k;e vkSj QkWQksjl vkfn rRo gksrs gSaA

dkcZfud Hkkx vdkcZfud Hkkx
¼vkslhu izksVhu½ ¼dSfY'k;e vkSj QkWLQksjl½
40&35  izfr'kr Hkkx 60&65 izfr'kr Hkkx
¼yphykiu½ ¼n`<+rk ,oa dBksjrk½

fp=k 2-3 % vfLFk dh lajpuk

vfLFk dk nwljk egRoiw.kZ Hkkx vdkcZfud inkFkZ ¼Inorganic Matter½ gS] tks yxHkx 60
izfr'kr gksrk gSA bu vdkcZfud inkFkks± esa dSfY'k;e] QkWLQksjl rFkk eSXuhf'k;e izeq[k
rRo gSaA vfLFk esa dSfY'k;e] QkWLQksjl ,oa eSXuhf'k;e ds dkcksZusV rFkk QkWLQsV ik;s

vfLFk
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tkrs gSa rFkk buds lkFk&lkFk ikSVsf'k;e] lksfM;e] Dyksjhu] ¶yksjhu] vk;ju vkfn rRo
Hkh vYi ek=kk esa vfLFk esa fo|eku jgrs gSaA vdkcZfud inkFkZ vfLFk dks dBksjrk ,oa
n`<+rk iznku djus dk dk;Z djrs gSaA

2-3-1 vfLFk eTtk (Bone Marrow)

yEch vfLFk;ksa ds e/; esa dksf'kdke; ,oa rUrqe; fjDr LFkku ik;k tkrk gSA bl LFkku
dks vfLFk eTTkk ¼Bone Marrow½ dgk tkrk gSA vfLFk eTtk nks izdkj dh gksrh gS&

yky vfLFk eTTkk (Red Bone Marrow)    ihyh vfLFk eTtk ( Yellow Bone Marrow)

1- yky vfLFk eTtk& yky vfLFk eTTkk yky jDr d.kksa ¼R.B.Cs½ dk fuEkkZ.k djrh
gSA yky jDr d.kksa dh vf/kd mifLFkfr ds dkj.k vfLFk dk ;g Hkkx yky jax dk
fn[kkbZ nsrk gSA

2- ihyh vfLFk eTtk& ihyh vfLFk eTtk esa 'osr jDr d.kksa ¼W.B.Cs½ dk fuekZ.k gksrk
gS rFkk blesa olk Hkh mifLFkr gksrh gSA vfLFk ds bl Hkkx dk jax ihyk fn[kkbZ nsrk
gSA

vfLFk eTtk esa vkj0ch0lh0 o MCY;w0ch0lh0 ds lkFk&lkFk IysVysV~l ¼Platelets½ Hkh
curs gSa rFkk IykTek izksVhu dk fuekZ.k Hkh blh LFkku vFkkZr~ vfLFk eTtk esa gksrk gSA

;wfuVxr iz'u 2-1

d½ fjDr LFkkuksa dh iwfrZ dhft,&

1½ ekuo 'kjhj esa vfLFk;ksa dh dqy la[;k ------------------------------------ gksrh gSA

2½ euq"; dh jh<+ esa ckY;koLFkk esa ----------------------------------------- d'ks:dk,a ,oa O;Ld
voLFkk esa ------------------------------------------ d'ks#dk,a gksrh gSaA

3½ euq"; ds nksuksa iSjksa esa dqy --------------------------------- vfLFk;ksa dk lekos'k gksrk gSA

4½ ekuo diky esa ---------------------------------------------- vfLFk;ksa dk lekos'k gksrk gSA

5½ ------------------------------------- vfLFk ekuo 'kjhj dh lcls NksVh vfLFk gksrh gSA

vfLFk eTTkk
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[k½  lgh fodYi pqfu,&

1½ ekuo 'kjhj dh lcls yEch vfLFk gS&

a) Qhej b) áwejl

c) LVsIl d) jsfM;l

2½ ekuo dadky ra=k dk dk;Z gS&

a) 'kjhj dk vk/kkjHkwr <kapk b) dksey vaxksa dks lqj{kk

c) jDr d.kksa dk fuekZ.k d) lHkh

3½ vfLFk;ksa dks isf'k;ksa ls tksM+us okyk rUrq gS&

a) fyxkes.V b) Vs.Mksu

c) U;wjkWu d) usÝkWu

4) ekuo 'kjhj esa ckgq dh vfLFk gS&

a) áwejl b) Qhej

c) jsfM;l d) vYuk

5½ 'osr jDr d.kksa dk fuekZ.k dgka gksrk gS&

a) yky vfLFk eTtk b) ihr vfLFk eTtk

c) 'osr vfLFk eTtk d) dsUnzd

x½ lqesfyr djrs gq, lgh dwV dk iz;ksx djsa&

1½ xzhok izns'k ¼Cervical½ a)  12

2½ o{kh; izns'k ¼Thoracic½ b)  05

3½ dfV  ¼Lumber½ c)  01

4½ lSdje ¼Sacrum½ d)  07

5½ dkWfDld ¼Coccyx½ e)  01

2-4 laf/k ;k tksM+ (Joints)
ekuo 'kjhj eas NksVh&cM+h] iryh&yEch] xksy&piVh] pkSM+h&eksVh vkfn fHkUu&fHkUu
vkdkj dh dqy 206 vfLFk;k¡ cgqr lqO;ofLFkr :i ls vkil esa tqM+h gksrh gSaA og LFkku
tgka nks ;k nks ls vf/kd vfLFk;k¡ vkil esa tqM+rh gSa] laf/k ;k tksM+ (Joints) dgykrk gSA
laf/k ;k tksM+ ekuo 'kjhj ds fy, vR;Ur egRoiw.kZ gksrs gSa D;ksafd buds }kjk gh ekuo
'kjhj esa xfr laHko gks ikrh gSA okLrfod rF; ;g gS fd ;fn vfLFk;ksa esa tksM+ ugha gks] rks
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ekuo 'kjhj dh fLFkfr Hkh ,d xfrghu iqrys ds leku gks tk;sxhA lEiw.kZ ekuo 'kjhj esa
,dek=k xys esa mifLFkr gkW;M uked vfLFk fdlh vU; vfLFk ls ugha tqM+h gksrh gSA
blds vfrfjDr 'kjhj dh vU; lHkh vfLFk;ksa ds fljs ,d nwljs ds lkFk tqM+s gksrs gSa vFkkZr~
vU; lHkh vfLFk;ksa esa laf/k;k¡ ik;h tkrh gSA

A joint or articulation (or articular surface) is the connection made between bones
in the body which link the skeletal system into a functional whole. They are constructed
to allow for different degrees and types of movement. Some joints, such as the knee,
elbow, and shoulder, are self-lubricating, almost frictionless, and are able to withstand
compression and maintain heavy loads while still executing smooth and precise
movements. Other joints such as sutures between the bones of the skull permit very
little movement (only during birth) in order to protect the brain and the sense organs.
The connection between a tooth and the jawbone is also called a joint, and is described
as a fibrous joint known as a gomphosis. Joints are classified both structurally and
functionally.

laf/k;ksa ds lajpuk ds vk/kkj ij laf/k;ksa dks fuEufyf[kr rhu oxks± esa foHkkftr fd;k
tkrk gS&

laf/k

rUrqe; laf/k;k¡ mikfLFke; laf/k;k¡ lk;uksfo;y laf/k;k¡
(Fiberous Joints) (Cartilaginous) (Synovial Joints)

2-4-1 rUrqe; laf/k;k¡ (Fiberous Joints)

laf/k;ksa dk og oxZ ftlesa laf/k xqgk dk (Joint Cavity) vHkko gksrk gS rFkk rUrqvksa ds }kjk
nks vfLFk;k¡ vkil esa dldj tqM+h gksrh gSa] rUrqe; laf/k;k¡ dgykrh gSaA euq"; esa vfLFk
dks vfLFk ls tksM+us okyk rUrq fyxkes.V (Ligament) dgykrk gS] tcfd vfLFk;ksa dks
isf'k;ksa ls tksM+us okyk rUrq Vs.Mksu (Tendon) dgykrk gSA fyxkes.V vfLFk;ksa ds fljksa
,oa Vs.Mksu vfLFk;ksa dks isf'k;ksa ls jLlh dh rjg n`<+rkiwoZd ck¡/kus dk dk;Z djrk gSA

2-4-2 mikfLFke; laf/k;k¡ (Cartilaginous Joints)

laf/k;ksa dk og oxZ tgka laf/kxqgk (Joint Cavity) dk vHkko gksrk gS rFkk nks vfLFk;ksa ds e/;
,d mikfLFk xn~nh ds :i esa mifLFkr gksrh gS] mikfLFke; laf/k;k¡ dgykrh gSaA
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2-4-3 lk;uksfo;y laf/k;k¡ (Synovial Joints)

laf/k;ksa dk og oxZ tgka vfLFk;ksa ds fljksa ij laf/kxqgk (Joint Cavity) ik;h tkrh gS rFkk bl
laf/kxqgk esa vfLFk;ksa ds fljksa dks fpdukgV (Lubrication) iznku djus ds lk;uksfo;y
¶yksbM (Synovial Fluid) mifLFkr gksrk gS] lk;uksfo;y laf/k;k¡ dgykrh gSaA

Ekkuo 'kjhj esa vf/kdka'k laf/k;k¡ lk;uksfo;y laf/k;k¡ gksrh gSaA

“Maximum Joints in Human body are Synovial Joints.”

fiz; f'k{kkfFkZ;ksa] lajpuk ds lkFk&lkFk Xkfr ds vk/kkj ij Hkh ekuo 'kjhj dh laf/k;ksa dks
fuEufyf[kr rhu oxks± esa foHkkftr fd;k tkrk gS&

vpy laf/k;k¡ (Fixed Joints)

laf/k vYipy laf/k;k¡ ( Immovable or Slightly Movable  Joints)

lpy laf/k;k¡ (  Movable Joints or Perfect Joints)

2-4-4 vpy laf/k;k¡ (Fixed Joints)

laf/k;ksa dk og oxZ ftlesa nks vfLFk;k¡ vkil esa bl izdkj tqM+h gksrh gSa fd buds e/;
fdlh izdkj dh xfr dk gksuk laHko ugha gksrk gS] vpy laf/k;k¡ dgykrh gSaA mnkgj.k ds
fy,& efLr"d dks lqj{kkRed vkoj.k iznku djus okyh [kksiM+h dh laf/k;k¡ ,oa psgjs dh
vfLFk;ksa dh laf/k;k¡A

2-4-5 vYipy laf/k;k¡ (Immovable or Slightly Movable  Joints)

laf/k;ksa dk og oxZ ftlesa nks vFkok nks ls vf/kd vfLFk;k¡ vkil esa bl izdkj tqM+h gksrh
gSa fd buds e/; vYiek=kk esa gh xfr laHko gksrh gS] vYipy laf/k;k¡ dgykrh gSaA mnkgj.k
ds fy,& jhM+ dh d'ks:dkvksa ds e/; dh laf/k;k¡A

2-4-6 lpy laf/k;k¡ (Movable Joints or Perfect Joints)

laf/k;ksa dk og oxZ ftlesa nks vFkok nks ls vf/kd vfLFk;k¡ vkil esa bl izdkj tqM+h gksrh
gSa fd buds e/; iw.kZ :i ls xfr laHko gksrh gS vFkkZr~ bu vfLFk;ksa ds e/; iw.kZ :i ls xfr
djus dh Lora=krk ¼Fredy Movement½ gksrh gSA mnkgj.k ds fy,& da/ks ,oa dwYgs dk
tksM+A

 dU/ks ¼Pectoral Girdle½ vkSj dwYgs vFkkZr~ Jksf.kes[kyk esa ckWy vkSj lkWdsV laf/k ¼Ball
and Socket Joint½ gksrh gSA
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 dksguh] ?kqVuksa ,oa iSjksa ij dCtk laf/k ¼Hinge Joint½ gksrh gSA

 es:n.M dh Åijh ,Vyl d'ks:dk ,oa [kksiM+h esa [kwVhnkj ;k /kqjkxz laf/k ¼Pivotal
Joint½ gksrh gSA

;wfuVxr iz'u 2-2

fjDr LFkkuksa dh iwfrZ dhft,&

d½ og LFkku] tgk¡ nks ;k nks ls vf/kd vfLFk;ka vkil esa vkdj tqM+rh gSa -----------------------
dgykrk gSA

[k½ laf/k;ksa dh lajpuk ds vk/kkj ij] laf/k;ka rhu izdkj dh gksrh gSa&

1- rarqe; laf/k;ka] 2-   mikfLFke; laf/k;ka

3- --------------------------------------

x½ xfr ds vk/kkj ij laf/k;ka] rhu izdkj dh gksrh gSa&

1- vpy laf/k] 2- ------------------- 3-   lpy laf/kA

2-5 vfLFk ra=k ij ;ksx dk izHkko
orZeku le; foKku dk ;qx gSA bl oSKkfud ;qx esa foKku us vk/kqfud ekuo thou dks
HkkSfrd lq[k&lqfo/kkvksa ¼Luxurious Life½ ls lEiUu vkSj ifjiw.kZ cuk fn;k gSA vkt ds
oSKkfud e'khujh ;qx us euq"; ds 'kkjhfjd Je dks bruk de dj fn;k gS fd 'kjhj dh
vfLFk;ksa ,oa tksMksa dh fØ;k'khyrk vPNh izdkj ugha gks ikrh gSA e'khuksa ij fuHkZjrk
c<+us ds QyLo#i euq"; esa vkyL;] Hkkjhiu] vfLFk;ksa esa dM+kiu ,oa vfLFkra=k o tksM+ksa
ds fodkj] cgqr rsth ls QSyrs tk jgs gSaA 'kkjhfjd Je esa deh ds QyLo#i 'kjhj ls
ilhuk ugha fudy ik jgk gS ftl dkj.k vkt ds fodflr ,oa lH; lekt esa vusd
izdkj ds u;s&u;s vfLFk;ksa ,oa tksM+ksa ls lEcfU/kr jksxksa dh ,d ck<+ lh vk;h gqbZ gSA
blds lkFk lkFk fod`r vkgkj&fogkj] [kku&iku] mÙkstd ,oa tgjhyh jklk;fud
nokb;ksa dk vf/kd lsou ,oa ruko HkkxnkSM+ Hkjh Li/kkZ;qDr thou 'kSyh vkfn dkjdksa us
ekuo 'kjhj dh vfLFk;ksa ij udkjkRed izHkko j[krs gq, vfLFk ra=k ds jksxksa dks c<+kus esa
egRoiw.kZ Hkwfedk fuHkkbZ gSA bu lHkh dkjdksa ds dkj.k vkt lekt ds vf/kdka'k L=kh ,oa
iq#"kksa dk thou fofHkUu izdkj ds vfLFk jksxksa ls tqM+ x;k gSA jDr esa ;wfjd ,flM c<+us
dh ek=kk ds lkFk tksM+ksa dk nnZ] lwtu] dejnnZ] lokZbdy] fLyifMLd] xfB;k]
vkFkZjkbfVl vkfn vfLFk ra=k ds jksx vk/kqfud lekt esa vke jksx curs tk jgs gSaA
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buls cpus ds fy, vusd izdkj dh jklk;fud nnZfuokjd (Pain Killer) nokb;ksa dk
iz;ksx Hkh lekt esa rsth ls c<+k gS tks vR;Ur gkfudkjd izHkko 'kjhj ij Mkyrk gSA dqN
le; ds fy, nnZ esa vkjke nsus rks fey tkrk gS] fdUrq vf/kd le; rd fu;fer lsou
djus ij isu fdyj Hkh vlj djuk can dj nsrk gSA ;gk¡ ij ;ksxkH;kl vFkkZr ;kSfxd
fØ;kvksa dk vH;kl ykHkdkjh] nq"izHkkojfgr ,oa Js"B fodYi j[krk gSA fof/kiwoZd ;kSfxd
fØ;kvksa dk fu;fer vH;kl ekuo vfLFk ra=k ,oa lfU/k;ksa ij lh/kk ,oa ldkjkRed
izHkko djrk gSA 'kq) lkfRod vkgkj] fu;fer ifjJe] ldkjkRed lksp&fopkj ds lkFk
;kSfxd fØ;kvksa dk vH;kl djus ls vfLFk ra=k dh fØ;k'khyrk mUur jgrh gS ,oa 'kjhj
gYdk ,oa LoLFk jgrk gSA fu;fer ;kSfxd fØ;kvksa dk fof/kiwoZd vH;kl djus ls vfLFk
ra=k lHkh izdkj ds fodkjksa ,oa jksxksa ls eqDr jgrk gS rFkk 'kjhj LoLFk] lqUnj ,oa ÅtkZoku
cuk jgrk gSA vfLFk ra=k ij ;kSfxd fØ;kvksa ¼gB;ksx ds lIr lk/kuksa½ ds izHkko dk
v/;;u bl izdkj fd;k tk ldrk gS&

1- "kV~deZ dk izHkko&  ;ksx esa /kkSfr] cfLr] usfr] ukSyh] =kkVd ,oa dikyHkkfr uked N%
'kks/ku fØ;kvksa dk o.kZu 'kjhj dh 'kqf) gsrq fd;k x;k gSA bu fØ;kvksa dk vH;kl
djus ls 'kjhj ls fo"kkDr inkFkZ ckgj fudyrs gSa ,oa okr fiÙk ,oa dQ uked
f=knks"kksa es lerk mRiUu gksrh gSA bu 'kks/ku fØ;kvksa dk 'kjhj dh {kerk ,oa
vko';drkuqlkj fof/kiwoZd vH;kl djus ls 'kjhj] jDr ,oa vfLFk;ksa esa mifLFkr
fo"kkDr rRo ckgj fudyrs gSa ,oa f=knks"kksa esa larqyu mRiUu gksrk gSA

'kjhj esa vuko';d pchZ] esn ,oa 'ys"ek ,d=k gks tkus ij 'kjhj dk otu c<+ tkrk
gSA 'kjhj dk otu c<+us ij vfLFk;ksa ij vuko';d Hkkj ,oa ncko c<+ tkrk gS]
ftlds ifj.kkeLo:i vfLFk;ksa ,oa laf/k;ksa esa nnZ] lwtu] tdM+u] Hkkjhiu vkfn
jksx mRiUu gksus yxrs gSaaA ,slh voLFkk esa "kV~deks± dk vH;kl fo'ks"k :i ls /kkSfr
fØ;k djus ls vuko';d pchZ u"V gksrh gS o fo"kkDr rRo ckgj fudyrs gSa] ftlls
'kjhj dk otu ¼Body weight½ de gksrk gS rFkk vfLFk ra=k LoLFk curk gSA

vfLFk ra=k ds vusd jksx tSls& xfB;k] nnZ] tdM+u] lwtu vkfn dk ewy dkj.k okr
nks"k dh foÑfr gksrh gSA 'kks/ku fØ;kvksa esa of.kZr cfLr fØ;k dk vH;kl djus ls
okr nks"k dh foÑfr nwj gksrh gS vkSj bu jksxksa esa rqjUr ykHk izkIr gksrk gSA vk;qosZn
'kkL=k esa Hkh Li"V fd;k x;k gS fd cfLr deZ okr nks"k dh Js"B fpfdRlk gksrh gSA
vFkkZr~ cfLr deZ ds vH;kl ls vfLFk ra=k ds fofHké jksxksa esa ykHk izkIr gksrk gSA

blh izdkj 'kks/ku fØ;k ds vUrxZr of.kZr dikyHkkfr fØ;k dk vH;kl vfLFk;ksa ij
vPNk izHkko j[krk gSA dikyHkkfr dk vH;kl djus ls fo"kkDr inkFkZ rsth ls 'kjhj
ls ckgj fudyrs gSa] 'kjhj dh vuko';d pchZ lekIr gksrh gS ,oa vuko';d :i ls
c<+k otu lUrqfyr gksrk gSA blds QyLo:i 'kjhj dk otu de gksus ls vfLFk;ksa
ij de ncko iM+rk gS vkSj vfLFk ra=k LoLFk o lfØ; curk gSA
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2- vklu dk izHkko& vfLFk ra=k ij ;ksxklu lh/kk ,oa ldkjkRed izHkko Mkyrs gSaA

;ksx ds lqizfl) xzUFk ?ksj.M lafgrk esa egf"kZ ?ksj.M ;kSfxd fØ;kvksa ds izHkko ij
izdk'k Mkyrs gq, dgrs gSa&

"kV~deZ.kk 'kks/kua p vklusu Hkosn~n`<e~A eqnz;k fLFkjrk pSo izR;kgkjs.k /khjrkAA

¼?ksj.M lafgrk 1@10½

vFkkZr~ "kV~deks± dk vH;kl djus ls 'kjhj dh 'kqf) ,oa vkluksa dk vH;kl djus ls
'kjhj esa n`<+rk mRiUu gksrh gSA eqnzkvksa ds vH;kl ls fLFkjrk ,oa izR;kgkj dk ikyu
/kS;Z iznku djrk gSA

;ksx lk/kuk ekxZ esa vkxs c<+us gsrq lk/kd dks ftl n`<+rk dh vko';drk gksrh gS] og
vklu iznku djrs gSaA vklu ds ykHkksa ij izdk'k Mkyrs gq, ;ksxn'kZudkj egf"kZ
iratfy dgrs gSa&

rrks }U}kufHk?kkr%AA

¼ik0 ;ks0 lw0 2@48½

vFkkZr~ vkluksa dk vH;kl djus ls lk/kd esa }U} lgu djus dh {kerk dk fodkl
gksrk gSA bl izdkj vkluksa ds vH;kl ls 'kjhj esa lgu'kfDr dk fodkl gksrk gSA

;gk¡ ij vfLFk;ksa dks n`<+ cukus ds mn~ns'; ls ,oa dadky ra=k dks LoLFk o etcwr
cukus ds lUnHkZ esa ;ksxkluksa dk o.kZu fd;k x;k gSA vk/kqfud fpfdRlk foKku Hkh
fu%ladksp :Ik esa Lohdkj djrk gS fd ;ksxkluksa dk vfLFk;ksa ij lh/kk ,oa ldkjkRed
izHkko iM+rk gSA blhfy, vusd jksxksa dh voLFkk essa vk/kqfud fpfdRld jksxh dks
;ksxklu djus dh lykg nsrs gSaA fu;fer ;ksxklu djus ls vfLFk;ksa esa izksVhu dh
ek=kk lUrqfyr cuh jgrh gS] ftlds QyLo:i vfLFk;ksa esa yphykiu cuk jgrk gSA
vfLFk;ksa ds yphyk jgus ls eqM+us vFkok pksV yxus ij vfLFk;ksa ds VwVus dh laHkkouk,a
de gks tkrh gSaA fu;fer ;ksxklu djus ls vfLFk;ksa esa dSfY'k;e vkfn vdkcZfud
inkFkks± dk vf/kd lap; ugha gks ikrk rFkk vfLFk;k¡ dBksj rFkk Hkaxqj ugha gks ikrh gSa
tks vPNs LokLFk dk ifjpk;d gSA

fu;fer ;ksxklu djus ls 'kjhj dh laf/k;ksa vFkkZr~ tksM+ksa dk yphykiu cuk jgrk
gS] ftlds QyLo:i 'kjhj esa tksM+ksa ls lacaf/kr nnZ ,oa fodkj tSls& xfB;k]
vkFkZjkbfVl vkfn mRiUUk ugha gksrs gSaA

;ksxklu djus ls vfLFk;ksa dk HkyhHkkafr fodkl gksrk gSA ;ksxkluksa dk vH;kl vfLFk;ksa
dh fuf"Ø;rk dks nwj djrk gqvk lfØ;rk dks c<+krk gSA fu;fer ;ksxklu djus ls
'kjhj dh vfLFk;k¡ iw.kZ :Ik ls fodflr gksrh gSa rFkk 'kjhj dh yEckbZ c<+kus esa Hkh
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;ksxklu ¼rkM+klu] gLrksÙkkuklu] /kuqjklu] pØklu½ cgqr egRoiw.kZ Hkwfedk
fuHkkrs gSaA

vkluksa ds Øe esa lw;Z ueLdkj] izKk ;ksx ds lkFk&lkFk rkM+klu] f=kdks.kklu]
x:M+klu] okrk;uklu] o`{kklu] lok±xklu] gyklu] pØklu] d.kZihM+klu]
ejdVklu] ukSdklu] Hkqtaxklu ,oa /kuqjklu dk vH;kl 'kjhj dh vfLFk;ksa ij
fo'ks"k ykHkdkjh izHkko j[krk gSA ;gk¡ ij ;g lko/kkuh Hkh /;ku esa j[kuh pkfg, fd
dejnnZ o fLyifMLd vkfn jksxksa eas vkxs dh vksj >qdus okys vklu tSls&
if'peksÙkku] ikngLr] tkuq'kh"kkZlu vkfn dk vH;kl iw.kZ :i ls oftZr gksrk gSA
vklu djus ls 'kjhj dh lUrqyu 'kfDr dk fodkl gksrk gSA o`{kklu] e;wjklu]
cdklu vkSj fVfVHkklu djus ls 'kjhj lUrqfyr ,oa lqUnj curk gSA

3- eqnzk ,oa ca/k dk izHkko& gB ;ksx esa eqnzk ,oa ca/kksa dks fo'ks"k LFkku fn;k tkrk gSA
eqnzkvkas ,oa ca/kksa dk vH;kl vkUrfjd Lrj ij ÅtkZ ,oa izk.k ds izokg dks lqpk:
cukrk gSA vfLFk ra=k ij Hkh eqnzkvksa ,oa ca/kksa dk vH;kl ykHkdkjh izHkko j[krk gSA
egkca/k eqnzk] egkos/k eqnzk] dkdh eqnzk] 'kfDRkpkyuh] rM+kdh eqnzk vkfn dk vH;kl
djus ls vfLFk;k¡ ÅtkZoku] izk.koku] LoLFk ,oa lfØ; curh gSaA blh izdkj f=kca/kksa
¼ewyca/k] mfì;ku ca/k ,oa tkya/kj ca/k½ dk fof/kiwoZd vH;kl djus ls Hkh vfLFk ra=k
LoLFk] lfØ; ,oa jksxeqDr jgrk gSA

4- izR;kgkj dk izHkko& izR;kgkj dk vfHkizk; bfUnz;ksa ij la;e ls gSA bfUnz;ksa ij la;e
djus ls euq"; dk vkgkj&fogkj la;fer gksrk gS] mldh fnup;kZ ,oa jkf=kp;kZ
lqO;ofLFkr curh gSa] ftldk vPNk izHkko vfLFk ra=k ij iM+rk gSA okLro esa ;fn
xgjkbZ ls v/;;u fd;k tk,] rks Lor% gh Li"V gks tkrk gS fd orZeku le; ds
vf/kdka'k jksxksa dh mRifÙk ewy :i ls izR;kgkj ds vikyu djus ls gh gks jgh gSA
jkf=kdky nsj ls lksuk] lqcg nsj ls mBuk] [kku&iku ij vla;e] foÑr lksp&fopkj
,oa Jeghu thou'kSyh ds QyLo:i euq"; dh thouh 'kfDRk ,oa jksx izfrjks/kd
{kerk fnu&izfr&fnu {kh.k gksrh tk jgh gS vkSj fuR; u;s&u;s jksx tUe ys jgs gSaA
,slh fLFkfr esa izR;kgkj dk egRo vkSj Hkh c<+ tkrk gSA izR;kgkj ds vUrxZr izkr%
dky fuf'pr le; ij mBuk] fuf'pr le; ij fuf'pr ek=k esa vkgkj xzg.k djuk]
lqO;ofLFkr :i ls dk;ks± dks djuk ,oa jkf=kdky eas fuf'pr le; ij lksus ls 'kjhj
dh p;kip; nj ¼Balanced Metabolic Rate½ larqfyr jgrh gSA p;kip; nj ds larqfyr
jgus dk 'kjhj dh vfLFk;ksa ij vPNk izHkko iM+rk gS ,oa vfLFk ra=k jksxeqDr] LoLFk
,oa lfØ; cuk jgrk gSA

5- izk.kk;ke dk izHkko& izk.kk;ke dk vFkZ izk.k rRo dk foLrkj djus dh fØ;k ls gksrk
gSA ftldk fu;fer fof/kiwoZd vH;kl djus ls vf/kd ek=kk esa 'kq) izk.k ok;q vFkkZr~
vkWDlhtu 'kjhj dh vfLFk;ksa dks izkIr gksrh gSA vf/kd ek=kk esa vkWDlhtu feyus ls
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vfLFk;ksa dh fØ;k'khyrk ,oa dk;Zdq'kyrk esa òf) mRiUu gksrh gS] ftldk ldkjkRed
izHkko lEiw.kZ vfLFk ra=k ij iM+rk gSA ;ksxkH;klksa ds fu;fer vH;kl dk mins'k
djrs gq, egf"kZ iratfy ;ksxlw=k esa Li"V djrs gSa&

ÞLk rq nh?kZdkyuSjUr;ZlRdkjk·lsforksn`<Hkwfe%AAß

¼Ikk0;ks0lw0 1@14½

vFkkZr~ yEcs le; rd vknj vkSj J)kiwoZd vH;kl djus ls n`<+Hkwfe dh voLFkk
izkIr gksrh gSA

;gka ij izk.kk;ke ds lanHkZ esa ;g Li"V :i ls tkuuk gksxk fd izk.kk;ke dk yEcs
le; rd J)k ,oa fo'okl ds lkFk vH;kl djus ls ykHk izkIr gksrk gSA ,d egRoiw.kZ
rF; ;g gS fd 'kjhj dh vfLFk;ksa dh dksf'kdkvksa esa de ek=kk esa vkWDlhtu izkIr
gksus ij ,oa fo"kkDr inkFkks± dh ek=kk c<+us ij lM+u mRiUu gks tkrh gSA bl lM+u
dks vfLFk jkssx dgk tkrk gSA bl xaHkhj jksx esa Hkh izk.kk;ke dk vH;kl vfLFk ra=k dks
lkQ&LoPN ,oa jksxeqDr cukus esa fo'ks"k ykHkdkjh ,oa egRoiw.kZ Hkwfedk ogu djrk
gSA

oSKkfud 'kks/k&vuqla/kku ;g fl) djrs gSa fd fu;fer :i ls fof/kiwoZd
vuqykse&foykse] ukM+h 'kks/ku] 'khryh] 'khrdkjh] mTtk;h ,oa Hkzkejh vkfn izk.kk;keksa
dk vH;kl djus ls vfLFk ra=k LoLFk] lfØ; ,oa jksxeqDr jgrk gSA 'okl ds lkFk
nh?kZ iz.ko ti vFkkZr~ vks…e~ dk mPpkj.k djus ls Hkh vfLFk;ksa ij ykHkdkjh izHkko
iM+rk gSA

6- /;ku dk izHkko& /;ku ds }kjk 'kjhj dh laiw.kZ ÅtkZ dks ,dkxzrk ,oa ldkjkRed
fn'kk iznku dh tkrh gSA /;ku ds vH;kl ls vfLFk;ksa dks ldkjkRed ÅtkZ izkIr
gksrh gSA /;ku ds vH;kl ls dke] Øks/k] ruko] jkx&}s"k vkfn laosxksa ij fu;U=k.k
izkIr fd;k tkrk gS] ftldk vPNk izHkko ekuo vfLFk ra=k ,oa 'kjhj ds tksM+ksa ij
iM+rk gSA gj le; mRrsftr jgus ij vFkok laosxksa dks /kkj.k djus ij euq"; dk
mldh 'kjhj dh vfLFk;ksa ij fu;a=k.k de gks tkrk gS rFkk /khj&/khjs vfLFk;ksa essa
lw{e daiu ,oa vfu;a=k.k dh fLFkfr mRiUu gksus yxrh gSA /;ku dk vH;kl djus ls
euq"; dk Lo;a ij fu;a=k.k LFkkfir gksrk gSA euq"; dh lksp&fopkj ,oa O;ogkj esa
ldkjkRed ifjorZu vkrs gSaA bu ldkjkRed ifjorZuksa ds QyLo:i vfLFk ra=k
LoLFk] lfØ; ,oa jksxeqDr curk gSA ;ksx funzk dk vH;kl Hkh vfLFk;ksa esa is'kh;
ruko dks de djrk gqvk vfLFk ra=k ij ykHkdkjh izHkko j[krk gSA

7- Lkekf/k dk izHkko& ;|fi lekf/k ;ksx lk/kuk dk lokZsPp lksiku gS] ftlds izkIr
gksus ij dqN Hkh 'ks"k ugha jgrk gSA okLro esa lekf/k dh voLFkk esa thokRek Lo;a dks
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czã ds lkFk la;qDr dj ysrk gS ,oa czãkuan essa yhu gks tkrk gS fdUrq ;gka ij LFkwy
:i eas lekf/k dks fy;k x;k gS] ftlls vfHkizk; ldkjkRed vuqHkwfr;ksa dks xzg.k
djus ls fy;k x;k gSA lekf/k dk lksiku djus okyk euq"; lk/kd dh Js.kh esa vk
tkrk gSA lekf/k dh voLFkk dks izkIr lk/kd vius pkjksa vksj ldkjkRed okrkoj.k
dh vuqHkwfr djrk gSA vius pkjksa vksj vPNh vuqHkwfr djus ls mlds lEiw.kZ vfLFk
ra=k ij ldkjkRed izHkko iM+rk gSA ldkjkRed vuqHkwfr ds QyLo:i thouh'kfDRk
mUur voLFkk dks izkIr gksrh gS vkSj vfLFk ra=k jksxeqDr] LoLFk ,oa lfØ; cuk jgrk
gSA

bl izdkj Li"V gksrk gS fd ;ksxkaxksa dk ikyu] ldkjkRed thou'kSyh ,oa fof/kiwoZd
;kSfxd fØ;kvksa dk vH;kl djus ls euq"; dk vfLFk ra=k ÅtkZoku] LoLFk] lfØ;
,oa jksxeqDr jgrk gSA vfLFk ra=k ij fuEufyf[kr iF; vkgkj ldkjkRed ,oa viF;
vkgkj udkjkRed izHkko j[krk gS&

 iF; vkgkj& pksdj ;qDr vkVs dh jksfV;k¡ ,oa 'kq) lkfRod gYdk lqikP;
Hkkstu] gjh iÙksnkj lfCt+;k¡] ekSleh Qy] nw/k ,oa nw/k ls cus inkFkZ tSls&
iuhj] ?kh] eD[ku vkfn] lw[ks esos tSls& cknke] equDdk] fd'kfe'k] dktw]
v[kjksV vkfn ,oa fuf'pr le; ij 'kq)&lkfRod vkgkj A dSfY'k;e iz/kku
[kk| inkFkZ tSls& jkxh] cknke] vathj] lks;kchu] vk¡oyk] fry vkfn dk lsouA

 viF; vkgkj& leqnzh ued] pk;] dkWQh] phuh] /kweziku] e|iku lHkh izdkj ds
Ñf=ke jklk;fud 'khry is; ¼dksYM fMªaDl½] eSns ls cuh oLrq,a] czSM] uedhu]
fcfLdV] ryk&Hkquk jktfld o rkefld Hkkstu] pkbuht Hkkstu tSls&
pkÅehu] eksekst+] fiTtk] cxZj] fÝt dk B.Mk ikuh] vkblØhe] fMCck can
vkgkj ¼Packed Food½] cklh Hkkstu] fepZ elkys ;qDr jktfld ,oa rkefld
vkgkjA leqnzh ued vfLFk;ksa ij cgqr udkjkRed izHkko Mkyrk gSA

;wfuVxr iz'u 2-3

lgh fodYi pqfu,&

1- "kV~deZ fØ;kvksa ds vH;kl ls 'kjhj esa lafpr ----------------------------- inkFkZ ckgj fudyrs
gSaA ¼fo"kkDr@'kq)½

2- "kV~deZ vH;kl ls 'kjhj 'kqf) vkSj vkluksa ds vH;kl ls 'kjhj esa ------------------ mRiUu
gksrh gSA ¼n`<+rk@dkseyrk½

3- /;ku ds vH;kl ls euq"; ds lksp fopkj ,oa O;ogkj esa ------------- ifjorZu vkrs gSaA
¼ldkjkRed@udkjkRed½
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4- dej nnZ esa ykHkdkjh nks izeq[k vklu&Hkqtaxklu vkSj --------------------- vklu gSa&
      ¼ejdV vklu@if'peksÙkku vklu½

vkius D;k lh[kk\

bl ;wfuV esa vkius lh[kk fd vfLFk ra=k ekuo 'kjhj dks ewyHkwr <kapk iznku djrk gS]
ftlds varxZr 206 vfLFk;ksa dk lekos'k gksrk gSA vfLFk ra=k dks v{kh; dadky ,oa
mikaxh; dadky ra=k ds :i esa ckaVdj v/;;u fd;k tkrk gSA v{kh; dadky esa dqy 80
vfLFk;k¡ rFkk mikaxh; dadky esa dqy 126 vfLFk;ksa dk o.kZu vkrk gSA vfLFk;ksa ds vkil
esa tqM+us ls laf/k;ksa dk fuekZ.k gksrk gSA ekuo 'kjhj esa rhu izdkj dh laf/k;k¡ ik;h tkrh
gSaA vfLFk ra=k ,oa laf/k;ksa ij ;ksx ,oa ;kSfxd fØ;kvksa dh lfoLrkj O;k[;k dh xbZ gSA
lqO;ofLFkr ,oa vuq'kkflr fnup;kZ] fu;fer ;ksxkH;kl tSls& ;ksxklu] izk.kk;ke o
/;kukfn ,oa 'kq) lkfRod vkgkj dk lsou djus ls vfLFk ra=k LoLFk] lfØ;] jksxeqDr
,oa ÅtkZoku cuk jgrk gSA

;wfuVkar iz'u

1- ekuo vfLFk ra=k dks le>krs gq;s] bl ij ;kSfxd izHkko fyf[k;sA

2- ekuo vfLFk ra=k dks izHkkfor djus okys ;ksxkluksa ,oa iF;&viF; vkgkj dks lfoLrkj
le>kb;sA

3- vfLFk ra=k ds dk;ks± dk lfoLrkj o.kZu dhft,A

4- ekuo 'kjhj dh izeq[k laf/k;ksa dks lfoLrkj le>kb;sA

;wfuVxr iz'uksa ds mÙkj

2-1 d [k x

1- 206 1½ A 1½ d

2- 33] 26 2½ D 2½ a

3- 62 3½ B 3½ b

4- 22 4½ A 4½ c
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5- LVsIl 5½ C 5½ e

2-2

d- laf/k [k-  lkbuksfo;y laf/k;ka x-  vYipy laf/k

2-3

1- fo"kkDr 2-  n`<+rk 3-  ldkjkRed 4- ejdV vklu

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatw rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj
¼m0 iz0½A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<+A
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3
is'kh; ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

vHkh rd geus fiNyh ;wfuV esa ekuo 'kjhj ds egRoiw.kZ vfLFk laLFkku ds fo"k; esa
tkukA vkSj tkuk fd] ekuo 'kjhj dk fuekZ.k 206 vfLFk;ksa ds feyus ls gksrk gSA 206
vfLFk;ka vkil esa feydj 'kjhj dk ewy lajpukRed <kapk (Body Frame Structure) cuk
nsrh gSa] fdUrq ;g <kapk rc&rd xfrghu vFkok fØ;kghu ¼Actionless½ vFkkZr~ dk;Z djus
esa vleFkZ jgrk gS] tc&rd vfLFk;ksa ds lkFk isf'k;ka tqM+ ugha ikrh gSaA isf'k;ka 'kjhj dh
vfLFk;ksa ds lkFk tqM+dj ekuo 'kjhj dks vkUrfjd ,oa cká :i ls xfr'khy vFkkZr~~
fØ;k'khy djus esa l{ke cukus dk egRoiw.kZ dk;Z djrh gSaA  ekuo 'kjhj esa gksus okyh
leLr ,sfPNd vkSj vuSfPNd fØ;kvksa dk vk/kkj isf'k;ka gksrh gSaA isf'k;ksa ds }kjk gh
euq"; ,d vksj tgka iSjksa ls pyuk] eq¡g ds }kjk cksyuk vkSj gkFkksa ds }kjk fofHkUu lkeku
mBkuk vkfn ,sfPNd dk;ks± dks iw.kZ djrk gS rks ogha nwljh vksj iydksa dk >iduk] 'okl
ysuk] Hkkstu dk ipuk vkfn Lor% gksus okyh fØ;kvksa vFkkZr~ vuSfPNd dk;ks± dk vk/kkj
Hkh isf'k;ka gh gksrh gSaA ljy 'kCnksa esa Li"V djsa rks isf'k;ksa dh fØ;k'khyrk ds vHkko esa
euq"; 'kjhj ,d xfrghu iqryk cu tkrk gS ftlesa dksbZ Hkh ckgjh ,oa vkUrfjd xfr
laHko ugha gksrh gSA ekuo 'kjhj esa fofHkUu isf'k;ksa ds feyus ls is'kh; ra=k dh mRifÙk gksrh
gSA

fiz; f'k{kkfFkZ;ksa] is'kh; ra=k ds Lo#i ,oa ekuo 'kjhj esa blds egRo dks tkuus ds mijkUr
vc vkids eu esa is'kh; ra=k dks foLrkj iwoZd le>us rFkk ekuo 'kjhj esa fofHkUu izdkj
dh isf'k;ksa dks tkuus dh ftKklk mRiUu gksuh LokHkkfOkd gSA blds lkFk&lkFk dkSu&dkSu
ls ;ksxkH;kl ekuo is'kh; ra=k dks izHkkfor djrs gSa] ;g tkuus dh mRlqdrk Hkh vkids
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eu esa vo'; gh c<+ x;h gksxhA rks vkb;s vc ge] is'kh; ra=k dh lajpuk] oxhZdj.k dk;ks±
,oa ekuo is'kh; ra=k ij ;ksxkH;kl ds izHkko dk lfoLrkj v/;;u djsaA

mís';

bl ;wfuV ds v/;;u ds ckn vki &

• is'kh; ra=k dk lkekU; ifjp; izkIr dj ldsaxsa(

• is'kh; ra=k dh foospuk djus esa l{ke gks ldsaxs(

• is'kh; ra=k dk oxhZdj.k djus esa l{ke gks ldsaxs(

• is'kh; ra=k ds egRo dks le>k ik;sxsa(

• is'kh; ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k djus esa l{ke gks ik;sxsaA

3-1 ekuo is'kh; ra=k dk lkekU; ifjp;
ekuo 'kjhj esa isf'k;ksa dh egRoiw.kZ Hkwfedk gSA dgus dk rkRi;Z ;g gS fd] 'kjhj esa isf'k;ksa
dh lgk;rk ls gh fofHkUu ,sfPNd ,oa vuSfPNd dk;Z lEiUu gksrs gSaA is'kh; ra=k dks bl
izdkj ifjHkkf"kr fd;k tk ldrk gS&

Þekuo 'kjhj dk og ra=k] tks 'kjhj dks xfr'khy cukus dk dk;Z djrk gS] is'kh; ra=k
dgykrk gSAß

ÞMuscular system is the system of Human Body that provides the force for movements
of all body parts.ß

ekuo 'kjhj esa isf'k;ksa dh la[;k ds ckjs esa fo}kuksa ds vyx&vyx er gSaA dqN fo}ku
'kjhj esa isf'k;ksa dh la[;k 550 rks dqN 600 rFkk dgha ij budh la[;k 639 dgh x;h gSA
b.VjusV ij fofdihfM;k ds vuqlkj ekuo 'kjhj esa yxHkx 640 dadky isf'k;ka ikbZ
tkrh gSa] tks tksM+s esa gksrh gSaA euq"; esa yxHkx 320 tksM+h isf'k;ksa ds tksM+s mifLFkr gksrs
gSaA bl izdkj ekuo 'kjhj esa isf'k;ksa dh la[;k ds lanHkZ esa fo}kuksa ds erksa esa fofHkUurk,a
gSa] fdUrq ;g rF; loZlEer gS fd ekuo 'kjhj ds dqy otu dk 40 ls 50 izfr'kr Hkkx
iq:"kksa esa ,oa 30 ls 40 izfr'kr Hkkx efgykvksa esa ekalisf'k;ksa dk cuk gksrk gSA

An average adult male is made up of 42% of skeletal muscle and an average adult female
is made up of 36% of Skeletal muscle. (as a percentage of body mass)

Ekkuo 'kjhj esa mifLFkr isf'k;ka fyxkesUV~l] Vs.MksUl] ,siksU;wjksfll vkfn rUrqvksa ds
}kjk ,d&nwljs ds lkFk rFkk vfLFk;ksa ds lkFk tqM+h gksrh gSA vfLFk;ksa dks isf'k;ksa ds lkFk
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tksM+us okyk rUrq Vs.Mksu (Tendon) dgykrk gSA Vs.Mksu (Tendon) l?ku dkWystu rUrqvksa
ls cus n`<+ jLlh ds leku jpuk,a gksrha gSa tks jLLkh dh Hkkafr isf'k;ksa dks vfLFk;ksa ds lkFk
cka/kus dk dk;Z djrh gSaA bl izdkj ;g Li"V gksrk gS fd ekuo 'kjhj esa isf'k;ka ,d nwljs
ds lkFk Hkh tqM+h gksrh gSa vkSj isf'k;k¡ vfLFk;ksa ds lkFk Hkh tqM+h jgrh gSaA

3-2 isf'k;ksa dk oxhZdj.k
vc iz'u ;g mBrk gS fd] ekuo 'kjhj esa fdrus izdkj dh isf'k;ka ik;h tkrh gSaA isf'k;ksa
ds oxhZdj.k ij fopkj djsa&

ekuo 'kjhj esa fuEufyf[kr rhu izdkj dh isf'k;ka ik;h tkrh gSa&

isf'k;ka

,sfPNd isf'k;ka vuSfPNd isf'k;ka ân isf'k;ka
(Skeletal Muscle) (Visceral Muscle) (Cardiac Muscle)

fp=k 3-1% ekuo is'kh; ra=k

Sternocleidomastoid

Pectoralis major
Serratus anterior
External oblique
Thenar muscles
Rectus abdominis
Tensor fasciae latae
Gluteus maximus

Iliotibial tract

Sartorius
Quadriceps

Biceps femoris
(hamstrings)

Gastrocnemius

Tendo calcaneus
(Achilles tendon)

Trapezius

Deltoid
Triceps

Biceps

Latissimus dorsi

Extensors of the hand

Semitendinosus
Yastus lateralis

Rectus femoris

Peroneus
longus

Tioialis
Anterior
soleus
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3-2-1 ,sfPNd isf'k;ka (Skeletal Muscle) a

isf'k;ksa dk og oxZ] ftl ij raf=kdk ra=k vFkkZr~~ efLr"d dk iw.kZ :i ls fu;a=k.k ik;k
tkrk gS] vFkkZr~~ tks efLr"d ds v/khu gksdj leLr ,sfPNd dk;ks± dks lEiUUk djrh gSa]
,sfPNd isf'k;ka (Voluntary Muscle) dgykrh gSaA bu isf'k;ksa esa lQsn ,oa dkyh /kkjh;ka
ik;h tkrh gS vr% bUgsa /kkjh/kkj isf'k;k¡ (Striated Muscle) Hkh dgk tkrk gS] blds lkFk&lkFk
;g isf'k;ka 'kjhj dh vfLFk;ksa ds lkFk vFkkZr~~ dadky ra=k ds lkFk tqM+dj dk;Z djrh gSa]
vr% bUgsa dadkyh; isf'k;ka (Skeletal Muscle) Hkh dgk tkrk gSA ;s isf'k;ka chp ls eksVh ,oa
fljksa ij iryh gksrh gSa rFkk buds fljs vfLFk;ksa ds lkFk tqM+s gksrs gSaA buds dk;ks± esa dksbZ
y;c)rk (Rhythm) ugha ik;h tkrh gS] cfYd efLr"d ds vkns'kkuqlkj ;s ekalisf'k;ka
viuk dk;Z djrh gSaA bu ekalisf'k;ksa }kjk vf/kd le; rd yxkrkj dk;Z djus ls buesa
Fkdku mRiUu gksus yxrh gSA

mnkgj.k& gkFkksa esa ik;s tkus okys ckblsIl ,oa VªkbZlsIl is'kh rFkk iSjksa esa ik;h tkus
okyh ckblsIl Qheksfjl] lsehVsfUMuksll] xsLVªksfueh;l vkfn ,sfPNd isf'k;ksa ds mnkgj.k
gSa buds }kjk fofHkUu ,sfPNd fØ;k,a tSls& fy[kuk] pyuk vkSj nkSM+uk vkfn ,sfPNd
dk;Z lEiUu gksrs gSaA

3-2-2 vuSfPNd isf'k;ka  (Visceral Muscle)

isf'k;ksa dk og oxZ] ftl ij ,sfPNd raf=kdk ra=k dk dksbZ fu;a=k.k ugha ik;k tkrk gS]
vFkkZr~ ,slh isf'k;ka tks] 'kjhj dh vko';drk ,oa okrkoj.kh; ifjfLFkfr;ksa ls izHkkfor
gksdj vuSfPNd raf=kdk ra=k ds varxZr viuk dk;Z djrh gSa] vuSfPNd isf'k;ka
(Involuntary Muscles) dgykrh gaSA bu isf'k;ksa ij lQsn ,oa dkyh /kkfj;ka ugha ik;h
tkrh gSa] ;s fpduh gksrh gSa] vr% bUgsa fpduh isf'k;ka (Smooth Muscle) Hkh dgk tkrk gSA
;g isf'k;ka vfLFk;ksa ds lkFk ugha tqM+h gksrh gSa] vfirq 'kjhj ds vk¡rfjd vaxksa ds lkFk
tqM+h gksrh gSa] vr% bUgsa varjkaxh isf'k;ka (Visceral Muscle) Hkh dgk tkrk gSA bu isf'k;kas dh
,d izeq[k fo'ks"krk ;g gksrh gS fd buds dk;ks± esa ,d fuf'pr y;c)rk vFkkZr~~ Øec)rk
(Rhythm) ik;h tkrh gS rFkk ;s isf'k;ka ,d fof'k"V Øec)rk vFkkZr~ y;c) #i esa vius
dk;ks± dks lEikfnr djrh jgrh gSaA

mnkgj.k& vuSfPNd isf'k;ka 'oluh; iFk vFkkZr~~ 'okl ufydk] MkW;Ýke] vkgkj ufydk]
vk¡rksa] ew=kk'k;] xHkkZ'k; ,oa us=k vkfn esa ik;h tkrh gSaA buds }kjk fofHkUu vuSfPNd
fØ;k,a tSls 'olu] ikpu] mRltZu ,oa iydksa dk >iduk y;c) #i ls gksrh jgrh gSaA

3-2-3 ân isf'k;ka (Cardiac Muscle)

ekuo 'kjhj esa fLFkr isf'k;ksa dk ,d ,slk fo'ks"k oxZ gS tks] mijksDr ,sfPNd ,oa vuSfPNd
nksuksa izdkj dh isf'k;ksa ls] dqN lekurk,a vkSj dqN fofHkUurk,a j[krk gSA ;s ân isf'k;ka
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dgykrh gSA bu ân isf'k;ksa esa ,d vksj tgka ,sfPNd isf'k;ksa dh Hkkafr /kkfj;ka (Striae)
ik;h tkrh gS] rks ogha nwljh vksj vuSfPNd isf'k;ksa dh rjg ân isf'k;ka y;c) :i
(Rhythm) esa viuk dk;Z djrh gSaA ;gka ij ;g egRoiw.kZ rF; Hkh Lej.k j[kuk  pkfg, fd
ân isf'k;ka ekuo 'kjhj dh lcls 'kfDr'kkyh isf'k;ka (Strongest Muscle) gksrh gSa rFkk bu
isf'k;kas esa fujUrj ÅtkZ iznku djus ds fy, cgqr vf/kd la[;k esa ekbVksdkWfUMª;k ik;s
tkrs gaSA bl izdkj Li"V gksrk gS fd ân isf'k;ka ,d fo'ks"k izdkj dh isf'k;ka gksrh gS
ftuls ân; dk fuekZ.k gksrk gSA

ân isf'k;ksa dh lcls izeq[k fo'ks"krk ;g gksrh gS fd ;s tUe ds lkFk gh lfØ; gks
tkrh gSa] vFkkZr~~ viuk dk;Z djus yxrh gSa rFkk blds mijkUr thou Hkj ;s isf'k;ka
fujUrj vius dk;ks± esa yxh jgrh gSaA bu isf'k;ksa dk lfØ; gksuk gh thou (Life) ,oa
fuf"Ø; gksuk gh e`R;q (Death) dgykrk gSA

mnkgj.k& bl oxZ dh isf'k;ka dsoy ân; esa mifLFkr gksrh gSa rFkk ;s isf'k;ka feydj
euq"; ds ân; dk fuEkkZ.k djrh gSaA ân; dks fØ;k'khy cuk, j[kuk bu isf'k;ksa dk
,dek=k egRoiw.kZ dk;Z gksrk gSA ;g isf'k;ka izfr{k.k vius bl dk;Z esa yxh jgrh gSa]
budks isf'k;ksa dh fØ;k'khyrk ds dkj.k ân; izfr{k.k fØ;k'khy cus jgrs gq, lEiw.kZ
'kjhj esa jDr Hkstrk jgrk gSA

;wfuVxr iz'u 3-1

d½ fjDr LFkkuksa dh iwfrZ dhft,&

1- ekuo 'kjhj esa ------------------------------------------------------ izdkj dh isf'k;ka gksrh gSaA

2- is'kh; ra=k ekuo 'kjhj dks ------------------------------------------- iznku djrk gSA

3- ------------------------------------------------- isf'k;ksa dks /kkjhnkj isf'k;ka Hkh dgk tkrk gSA

4- --------------------------------------------------------- dh fØ;k esa is'kh QSy tkrh gSA

5- ;ksx esa mnj dh ekalisf'k;ksa dks pykus dh fØ;k ------------------------- dgykrh gSA

[k½ lgh fodYi pqfu, &

1- ekuo 'kjhj esa isf'k;ksa dk dk;Z ugha gS&

a) xfr'khyrk iznku djuk b) cy ,oa 'kfDRk iznku djuk

c) jDr d.kksa dk fuekZ.k djuk d) pyuk o nkSM+uk

2- ;qodksa ds 'kjhj ds Hkkj dk fdrus izfr'kr Hkkj isf'k;ka cukrh gSa&

a) 40 ls 50 izfr'kr b) 30 ls 40 izfr'kr

c) 25 ls 35 izfr'kr d) 60 ls 70 izfr'kr
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3½ egf"kZ ?ksj.M ds vuqlkj fLFkjrk izkIr djus dk izeq[k lk/ku gS&

a) vklu dk vH;kl b) izk.kk;ke dk vH;kl

c) /;ku dk vH;kl d) eqnzkvksa dk vH;kl

4½ ,sfPNd isf'k;ka dgykrh gS&

a) /kkjhnkj isf'k;ka b) dadkyh; isf'k;ka

c) raf=kdh; isf'k;ka d) lHkh

5½ isf'k;ksa eas Fkdku ,oa Hkkjhiu dk dkj.k gksrk gS&

a) ySfDVd ,sflM b) gkbMªksDyksfjd ,sflM

c) lY¶;wfjd ,sflM d) jDr

3-3 ekuo isf'k;ksa dh lajpuk
ekuo 'kjhj esa vkdaqpu ,oa izlkj dk xq.k j[kus okyh lw=kor jpuk,a gksrh gSas tks 'kjhj ds
fofHkUu vaxksa ds lkFk tqM+dj ml vax dk vkdkj cnyus dh {kerk j[krh gSaA ;g jpuk
is'kh dgykrh gSA ;g lEiw.kZ 'kjhj esa QSyh gksrh gSa] ftudk dk;Z 'kjhj dks fØ;k'khy
cukuk gksrk gSA isf'k;ksa ds fljksa esa QSyus ,oa fldqM+us dk xq.k gksrk gSA bl fo'ks"krk ds
dkj.k isf'k;ka ,d ckj esa QSy tkrh gSa tcfd blds ckn isf'k;ksa ds fljksa esa fldqM+u
mRiUu gks tkrh gS ftl dkj.k ;s NksVh gks tkrh gSaA

fp=k 3-2% dadky is'kh dh lajpuk

Perimysium

Blood vessel

Muscle fiber

Fascicle

Endomysium

Epimysium

Tendon

Bone
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3-4 ekuo isf'k;ksa dh fØ;kfof/k  (Muscle Physiology)
fiz; f'k{kkfFkZ;ksa] ekuo 'kjhj dh izR;sd Iks'kh esa izlkj ,oa vkdaqpu (Extention and Contraction)
uked nks fØ;k,a gksrh gSaA ;s nksukas fØ;k,a ,d&nwljs ds iwjd vFkkZr~ iw.kZ :i ls foijhr
gksrh gSaA izlkj dh fØ;k esa isf'k;ka QSy tkrh gSaA blds foijhr vkdaqpu ds varxZr
isf'k;ka fldqM+ tkrh gSaA 'kjhj dh lHkh ,sfPNd] vUkSfPNd ,oa ân isf'k;ksa eas xfr dk
vk/kkj mijksDr nksuksa fØ;k,a gksrh gSaA is'kh esa izlkj ,oa vkdqapu fØ;k ds QyLo#i
'kjhj ds vkUrfjd vkSj cká vax fØ;k'khy curs gSaA ;fn ge O;kogkfjd :Ik esa Hkh
vuqHko djsa rks fdlh Hkh dk;Z dks djus ds fy, ge vius gkFk vFkok iSj dh is'kh dks igys
QSykrs gSa] rRi'pkr~ ml is'kh dks ladqfpr djrs gq;s dk;Z dks iw.kZ djrs gSaA

The main function of the Muscular System is Movement. Muscles are the only tissue in
the body that has the ability to contract and therefore move the other parts of the body.

;gka ij vkidks ;g Hkh le> ysuk pkfg, fd izlkj ,oa vkdaqpu (Extention and Contraction)
dh bu fØ;kvksa ds QyLo:i isf'k;ksa essa ySfDVd ,flM (Lactic Acid) uked rRo dh
mRifÙk gksrh gSA ;g rRo izlkj ,oa vkdqapu dh fØ;k esa ck/kk mRiUu djrk gS] ftlds
QyLo:i isf'k;ksa esa Hkkjhiu ,oa Fkdku dh mRifÙk gksrh gSA vkjke djus ij isf'k;ksa ls
;g ySfDVd ,flM u"V gks tkrk gS] ftlds QyLo:Ik isf'k;ka iqu% dk;Z djus ds fy,
rS;kj gks tkrh gSaA bl izdkj ;g Li"V gksrk gS fd ySfDVd ,flM isf'k;ksa eas Fkdku dk
dkj.k gksrk gSA ekuo 'kjhj esa isf'k;ksa dh fØ;kfof/k dk fu;a=k.k efLr"d ls gksrk gSA
efLr"d dk lsjscsye (Cerebellum) uked Hkkx 'kjhj ds lUrqyu dks fu;af=kr djus dk
dk;Z djrk gSA

vkidks ;g tkuuk vko';d gS fd] ekuo 'kjhj dk yxHkx 40 izfr'kr Hkkx isf'k;ksa ls
fufeZr gksrk gSA ;s isf'k;ka ekuo 'kjhj esa vR;Ur egRoiw.kZ Hkwfedk vnk djrh gSaA isf'k;ksa
}kjk ,d vksj tgka fofHkUu vkUrfjd fØ;k,a lEiUu gksrh jgrh gSa] ogha nwljh vksj]
fofHkUu 'kkjhfjd dk;ks± dk vk/kkj Hkh isf'k;ka gh gksrh gSaA ekuo 'kjhj ds lcls egRoiw.kZ
vax ân; dks fØ;k'khy cuk, j[kus dk nkf;Ro Hkh is'kh; ra=k ogu djrk gSA bl izdkj
is'kh; ra=k ds Lo#i ,oa egRo dks tkuus ds mijkUr vc vkids eu esa bl ra=k dks LoLFk
vkSj lfØ; cuk, j[kus okyh ;kSfxd fØ;kvksa ds fo"k; esa tkuus dh ftKklk Hkh c<+ x;h
gksxhA vkb;s] vc is'kh; ra=k ij ;ksx ds izHkko ij fopkj djsa&

3-5 ekuo is'kh; ra=k ij ;ksx dk izHkko
vc vki ;g tku x;s gksaxs fd] is'kh; ra=k ekuo 'kjhj dk vR;Ur egRoiw.kZ Hkkx gS
D;kasfd] 'kjhj esa dksbZ Hkh xfr vFkkZr~ fØ;k bl ra=k dh fØ;k'khyrk ds vHkko esa laHko ugha
vFkkZr~ lHkh 'kkjhfjd dk;ks± dks djus ds fy, gesa isf'k;ksa dk gh lgkjk ysuk iM+rk gSA
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blhfy, ge fnuHkj esa lcls T;knk dk;Z isf'k;ksa ds }kjk gh djrs gSaA ;g rF; ekuo
'kjhj esa is'kh; ra=k dh egRoÙkk dks Li"V djrk gSA

gesa ;g Hkh le>uk pkfg, fd orZeku le; esa euq"; ds foÑr [kku&iku] jgu&lgu]
fnup;kZ ,oa ekufld ruko ds QyLo:Ik is'kh; ra=k esa vusd izdkj dh foÑfr;ka mRiUUk
dj nh gSa] ftlds ifj.kkeLOk:i dej&nnZ] lokZbdy] xfB;k] vFkZjkbfVl] iSjkykbfll]
ikfdZUlu vkfn jksx cgqr rsth ls lekt esa viuh tM+sa tek jgs gSaA vk/kqfud lekt esa
ekalis'kh; nqfoZdkl (Muscular Dystrophy) uked jksx cgqr rsth ls QSyrk tk jgk gS]
ftlesa 'kjhj dh ekalisf'k;ka detksj gksdj {kfrxzLr gks tkrh gSa rFkk 'kjhj fØ;k djus
esa vFkkZr~~ dk;Z djus esa vl{ke gksus yxrk gSA blds lkFk&lkFk orZeku le; esa
vf/kdka'k O;fDRk 'kjhj ds fdlh&u&fdlh Hkkx esa is'kh; nnZ ls xzLr gksrs tk jgs gSaA
'kjhj esa eLdqyj isu (Muscular Pain) ls NqVdkjk ikus ds fy, nnZ fuokjd ¼isufdyj½
jklk;fud nokb;ksa dk iz;ksx lekt esa fnu&izfrfnu c<+k gS] fdUrq blls leL;k dk
lek/kku ugha gks jgk] vfirq leL;k c<+rh pyh tk jgh gSA euq"; bu nokb;ksa ds lsou
dk vkfn gksus yxrk gS tcfd vf/kd le; lsou djus ij ;g jklk;fud nokb;k¡
vljghu gksus yxrh gSaA ekuo 'kjhj esa ekalisf'k;ksa dks nnks± ,oa tdM+u ls cpk, j[kus
ds lkFk lkFk bUgsa yphyk ,oa LoLFk cuk, j[kus esa ;kSfxd fØ;kvksa dk vH;kl cgqr
ykHkdkjh fl) gksrk gSA ;kSfxd fØ;kvksa ds vUrxZr fu;fer :i ls vklu] izk.kk;ke ,oa
/;ku vkfn dk vH;kl is'kh; ra=k dks LoLFk] lfØ; ,oa jksxeqDr cukus esa viuh egRoiw.kZ
Hkwfedk fuHkkrk gSA is'kh; ra=k ij ;kSfxd izHkko dk v/;;u bl izdkj gS&

1- "kV~deks± dk izHkko

gB;ksx ds izeq[k xzUFk ?ksj.M lafgrk esa "kV~deZ dks izFke ;ksxkax ds :i eas of.kZr
fd;k x;k gSA "kV~deZ ds varxZr N% 'kks/ku fØ;k,a vkrh gSa tks lEiw.kZ 'kjhj ds
lkFk&lkFk isf'k;ksa ds 'kks/ku esa Hkh viuh egRoiw.kZ Hkwfedk fuHkkrh gSaA fu;fer :i
ls fof/kiwoZd /kkSfr] usfr vkfn 'kks/ku fØ;k,a djus ls mnj izns'k] xys ,oa 'kh"kZ izns'k
esa fLFkr ekalisf'k;ka LoLFk ,oa lfØ; curh gSaA ukSfy fØ;k mnj dh ekalisf'k;ksa dks
lfØ; ,oa LoLFk cukrh gSA blds izHkko ls ikpu ra=k lfØ; curk gS vkSj 'kjhj
ÅtkZoku jgrk gSA ukSfy fØ;k ds egRo ij izdk'k Mkyrs gq, ;ksxh LokRekjke dgrs
gaS&

eUnkfXulanhiuikpufnla/kkf;dkuUndjh lnSoAA

v'ks"knks"kke;"kks"k.kh p gBfØ;kekSfyfj;a p ukSfy%AA

                                                      ¼g0iz0 2@34½

vFkkZr~~ lnk&loZnk vkuUn dks ykus okyh ukSfy&fØ;k eUn tBjkfXu dks iznhIr dj
ikpu fØ;k vkfn dks rst djrh gS] fofo/k nks"kksa rFkk jksxksa dks u"V djrh gSA blfy,
;g gBfØ;kvksa esa Js"B gSA
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=kkVd fØ;k us=k dh ekalisf'k;ksa dks LoLFk] lfØ; ,oa ÅtkZoku cukus dk vH;kl
gSA =kkVd fØ;k dk fof/kiwoZd vH;kl djus ls us=k dh ekalisf'k;ka LoLFk ,oa jksxeqDr
cukrh gSaA "kV~deZ dh fØ;k dikyHkkfr dk vH;kl djus ls ekalisf'k;ksa ls vuko';d
pchZ ,oa vU; fo"kkDRk inkFkZ nwj gksrs gSa] ftlls ekalisf'k;ksa dh fØ;k'khyrk c<+rh
gSA bl izdkj mijksDr 'kks/ku fØ;k,a lEiw.kZ 'kjhj dh fofHkUu ,sfPNd] vuSfPNd
,oa ân isf'k;ksa ij ldkjkRed ,oa ykHkdkjh izHkko Mkyrh gaSA

2- vklu dk izHkko

;ksxkluksa dk is'kh; ra=k ij lh/kk ,oa ldkjkRed izHkko iM+rk gSA fu;fer vkluksa
dk vH;kl djus ls 'kjhj dh isf'k;ksa dh fØ;k'khyrk esa o`f) gksrh gS] ekalisf'k;ksa ij
teh vfrfjDr pchZ (Extra Fat) fi?ky tkrh gS] ftlds QyLo#i 'kjhj gYdk ,oa
fØ;k'khy curk gSA fo'ks"k :i ls ;ksxkluksa dk vH;kl isV ij eksVkis dks ugha vkus
nsrk gSA

Yogasana reduces the fat in the abdomen and waist which is common problem in modern
society.

;ksxkluksa dk vH;kl djus ls Ekkalisf'k;ksa ij vfrfjDr pchZ ,d=k ugha gks ikrh gS]
ftlds ifj.kke LOk#i 'kjhj dh lajpuk ,oa cukoV lUrqfyr jgrh gSA tcfd
blds foijhr ;ksxkluksa ds vHkko esa 'kjhj dh fQVusl (Body Fitness) esa mez ds lkFk
foÑfr;ka mRiUu gksus yxrh gSaA ;ksxkluksa dk vH;kl djus ls isf'k;ksa dh dk;Zdq'kyrk
,oa dk;Z{kerk c<+rh gSA rkRi;Z ;g gS fd ;ksxklu 'kjhj dh ekalisf'k;ksa ij cgqr
vPNk izHkko j[krs gSaA

isf'k;ksa dh ,d izeq[k fo'ks"krk ;g gksrh gS fd ftl is'kh ls ftruk vf/kd dk;Z
fd;k tkrk gS vFkok lfØ; j[kk tkrk gS] og mruh gh vf/kd 'kfDRk'kkyh ,oa
dk;Zdq'ky (Strong & Perfect) gks tkrh gSA mnkgj.k ds fy, yxkrkj dk;Z djrs
jgus ls ykSgkj dk gkFk etcwr gks tkrk gS vkSj yxkrkj isafVx djus ls isUVj
cgqr tYnh rLohj cuk ldrk gS] tcfd blds foijhr ;fn fdlh ekalis'kh ls
yEcs le; rd dk;Z ugha fd;k tkrk rc /khjs&/khjs og is'kh fØ;kghu gksdj var
esa fuf"Ø; (Inactive) gks tkrh gSA blds mijkUr iz;kl djus ij Hkh ml is'kh ls
dksbZ dk;Z ugha fd;k tk ldrk gSA gekjs 'kjhj esa lkekU; nSfud dk;Z djrs
le; dqN isf'k;ksa ls vf/kd dk;Z fd;k tkrk gS tcfd dqN isf'k;ksa ls dksbZ Hkh
dk;Z ugha fd;k tkrk gSS] ftlds QyLo:i 'kjhj dh dqN ekalisf'k;ka vf/kd
'kfDRk'kkyh ,oa dqN ekalisf'k;ka fuf"Ø; gks tkrh gSaA

;gk¡ ij ;ksxkluksa dh Hkwfedk cgqr egRoiw.kZ gksrh gS] D;ksafd ;ksxklu djus ls 'kjhj
dh vf/kd&ls&vf/kd ekalisf'k;ka lfØ; gksrh gSa rFkk ekalisf'k;ksa ds fuf"Ø; ,oa
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fØ;kghu gksus dh laHkkouk,a cgqr de gks tkrh gSA 'kjhj dh isf'k;ka lfØ; jgus ls
'kjhj dh dk;Z{kerk ,oa dk;Zdq'kyrk mez ds lkFk de ugha gksrh gSA blhfy, fu;fer
;ksxklu djus ls 'kjhj ij mez dk fo'ks"k izHkko ugha iM+rk gSA

vkluksa ds Øe esa rkM+klu] f=kdks.kklu] x:M+klu] uVjktklu] v)ZeRL;sUnzklu]
xkseq[kklu] vkd.kZ/kuqjklu] lok±xklu] gyklu] d.kZihM+klu] ejdVklu] pØklu]
Hkqtaxklu] /kuqjklu] cdklu] fVfVHkklu ,oa e;wjklu vkfn vkluksa dk fu;fer
vH;kl djus ls is'kh; ra=k LoLFk] lfØ; ,oa jksxeqDr jgrk gSA bu vkluksa dk
vH;kl djus ls iwoZ lw;ZueLdkj ,oa izKk ;ksx vkfn ;ksxkH;kl djus ls Hkh is'kh;
ra=k LoLFk cuk jgrk gSA /;ku nsus ;ksX; egRoiw.kZ rF; ;g Hkh gS fd jksxkoLFkk ds
le; dfBu vkluksa dk vH;kl jksxh dks ugha djkuk pkfg, vfirq jksxkoLFkk esa
lw{e O;k;ke ds vH;kl ls 'kjhj dh leLRk ekalisf'k;ksa dks lfØ; cukuk pkfg,A

3- eqnzk ca/k dk izHkko

gB;ksx ds izeq[k xzaFk ?ksj.M lafgrk eas Li"V dgk x;k gS fd] eqnzkvksa dk vH;kl djus
ls 'kjhj esa fLFkjrk vkrh gS&

eqnzk;k fLFkjrk pSoAA

¼?ksj.M lafgrk½

;gka ij 'kkL=kdkj dk ladsr eqnzkvksa ds vH;kl }kjk isf'k;ksa esa fLFkjrk mRiUu djus
ls gSA vFkkZr~~ eqnzkvksa dk vH;kl djus ls 'kjhj dh isf'k;ksa esa larqyu] fu;a=k.k ,oa
fLFkjrk dh izkfIr gksrh gSA eqnzkvksa ds Øe esa egk eqnzk] foijhrdj.kh ,oa rM+kdh
vkfn eqnzkvksa dk vH;kl djus ls is'kh; ra=k LoLFk] larqfyr ,oa fu;fU=kr curk gSA
blds lkFk&lkFk ewyca/k] mfì;kuca/k ,oa tkyU/kjca/k uked rhu ca/k lh/ks&lh/ks
isf'k;ksa dks ÅtkZoku ,oa lfØ; cukrs gSaA

4- izR;kgkj dk izHkko

izR;kgkj dk vfHkizk; bfUnz;ksa ij la;e ls gSA ,d vksj tgk¡ bfUnz;ksa ij la;e djus
ls isf'k;ka LoLFk] lfØ; ,oa ÅtkZoku curh gSa rks ogha nwljh vksj bfUnz;ksa ij la;e
u gksus ls is'kh; ra=k ds jksxksa dh mRifRr gksrh gSA ;ksx esa of.kZr izR;kgkj ds vuqlkj
'kq) lkfRod vkgkj] izkr%dky lw;ksZn; iwoZ mBuk] LQwfrZ ls nSfud ,oa uSesfrd deZ
djuk] fu;fer ;ksxkH;kl] fnu Hkj esgur ls lqO;ofLFkr fnup;kZ ds lkFk dk;Z
djuk ,oa vkRefo'okl }kjk ldkjkRed ÅtkZ dks /kkj.k djus ls 'kjhj dh isf'k;ka
'kfDr'kkyh ,oa ÅtkZoku curh gSaA blds lkFk&lkFk vius fopkjksa dks 'kq)&lkfRod]
ldkjkRed ,oa ifo=k j[krs gq, ekufld laosxksa ij fu;a=k.k j[kus ls euq"; dk
is'kh; ra=k lnSo LOkLFk cuk jgrk gSA vkYkL; R;kxdj i;kZIr 'kkjhfjd Je djus ls
'kjhj dh ekalisf'k;ka LoLFk ,oa etcwr curh gSaA
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5- izk.kk;ke dk izHkko

 izk.kk;ke djus ls 'kq) izk.kok;q vFkkZr~~ vkWDlhtu (O2) 'kjhj dh isf'k;ksa dks izkIr
gksrh gSA fu;fer fof/kiwoZd izk.kk;ke djus ls isf'k;ksa dh dk;Z{kerk ,oa dk;Zdq'kyrk
c<+rh gSA izk.kk;ke dk Js"B ldkjkRed izHkko ,sfPNd] vuSfPNd ,oa ân isf'k;ksa ij
iM+rk gSA izk.kk;ke ds vH;kl ls ân; dh isf'k;ka LoLFk curh gSaA

izk.kk;ke ds Øe esa vuqykse&foykse] ukM+h 'kks/ku] lw;Z Hksnh] mTTkk;h] 'khryh]
Hkzkejh ,oa HkfL=kdk vkfn dk vH;kl djus ls isf'k;ksa ij ldkjkRed izHkko iM+rk
gSA

6- /;ku dk izHkko

 /;ku djus ls 'kjhj esa vUr%lzkoh xzfUFk;ksa ds lzko vFkkZr~~ gkWeksZUl larqfyr (Hormonal
Balance) gksrs gSaA gkWeksZUl ds larqfyr jgus ij 'kjhj dh lHkh isf'k;ka lqO;ofLFkr ,oa
fu;af=kr jgrh gSa] vr% /;ku djus ls 'kjhj dh isf'k;ksa ij ldkjkRed izHkko iM+rk
gSA

blh izdkj izkFkZuk dk Hkh ldkjkRed izHkko 'kjhj dh isf'k;ksa ij iM+rk gSA izfrfnu
fu;fer #i ls izkFkZuk vkSj /;ku (Prayer & Meditation) djus ls 'kjhj dh isf'k;ksa ij
efLr"d dk fu;a=k.k c<+rk gSA ekuo 'kjhj esa efLr"d dk lsfjcSye (Cerebellum)
uked Hkkx 'kkjhfjd larqyu cuk;s j[kus dk dk;Z djrk gSA izkFkZuk vkSj /;ku dk
vH;kl bl dsUnz dh fØ;k'khyrk dks c<+krk gS] ftlds QyLo:Ik vH;klh euq";
'kjhj dh lHkh isf'k;ksa dks vius fu;a=k.k esa djus esa l{ke gksrk gSaA 'kjhj esa vuko';d
daiu ugha gksrs gSa vkSj vaxksa esa fLFkjrk ,oa fu;a=k.k cuk jgrk gSA

7- lekf/k dk izHkko

lekf/k vFkkZr~~ ldkjkRed Hkko rFkk vius pkjksa vksj vPNs okrkoj.k dh vuqHkwfr
djus ls 'kjhj dh lHkh isf'k;ka HkfyHkkafr fodflr gksrh gSaA eu esa udkjkRed Hkkoksa
dh iz/kkurk jgus ls 'kjhj dh isf'k;ksa ij fu;a=k.k de gks tkrk gS] 'kjhj dh isf'k;ksa
dk fodkl :d tkrk gS vkSj ukuk izdkj ds nnZ isf'k;ksa esa 'kq: gks tkrs gSaA vf/kd
le; rd udkjkRed Hkkoksa esa jgus ls 'kjhj dh isf'k;ksa esa lw{e daiu gksus yxrk gSA
;s lHkh ifjfLFkfr;ka vkxs pydj xaHkhj  jksx ds :i esa izdV gksrh gSaA bu lHkh
ifjfLFkfr;ksa dks ldkjkRed Hkkoksa ls cM+h vklkuh ls nwj fd;k tk ldrk gSA ;gka
ij ldkjkRed Hkkoksa dks lekf/k ds :Ik esa fy;k x;k gSA O;kogkfjd :i esa Hkh ;g
izk;% vuqHko gksrk gS fd ekufld ruko dh voLFkk esa 'kjhj esa isf'k;ksa dk nnZ mRiUu
gksus yxrk gS tks /khjs&/khjs c<+rk pyk tkrk gSA fljnnZ bldk ,d lkekU; mnkgj.k
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gS tcfd blds foijhr eu esa ldkjkRed o lUrqf"V ds Hkko ,oa izlUurk j[kus ls
isf'k;ksa dk ruko lkekU; gksrk gS vkSj isf'k;ksa ls lacaf/kr nnZ nwj ,oa vU; fodkj nwj
gksrs gSaA

bl izdkj Li"V gksrk gS fd ;kSfxd thou'kSyh viukus ,oa ;kSfxd fØ;kvksa dk
vH;kl djus ls euq"; dk is'kh; ra=k LoLFk ,oa lfØ; jgrk gSA

is'kh; ra=k ij iF; vkgkj ldkjkRed ,oa viF; vkgkj udkjkRed izHkko j[krk
gS&

 ;wfuVxr iz'u 2-3

d½ lgh vFkok xyr crkb,&

1½ isf'k;ksa esa igys foLrkj rFkk fQj ladqpu dh fØ;k gksrh gSA ¼  ½

2½ isf'k;ksa esa ySfDVd ,sflM dh mRifÙk ls Fkdku ,oa Hkkjhiu mRiUu ¼  ½
gksrk gSA

3½ dfBu 'kkjhfjd Je djus ls ekuo 'kjhj dh ekalisf'k;ka detksj ,oa ¼  ½
jksxxzLr gks tkrh gSaA

4½ de 'kkjhfjd Je ,oa Hkksxe; foyklrkiw.kZ thou'kSyh 'kjhj dh ¼  ½
isf'k;ksa ij ldkjkRed izHkko j[krh gSA

5½ is'kh; fodkjksa esa vylh] ikyd] eSFkh] chUl] cknke ,oa v[kjksV ¼  ½
vkfn dk lsou ugha djuk pkfg,A

iF; vkgkj

i;kZIr ek=kk esa lkQ&LoPN ty dk
lsou] gjh iÙksnkj lfCt;ka] vadqfjr
vUu] puk] ew¡xQyh] ikyd] eSFkh]
vylh] Qyh ¼chUl½] 'kdjdanh] ekSleh
Qy] nw/k ,oa nw/k ls cus inkFkZ tSls&
iuhj] ?kh] eD[ku vkfn] lw[ks esos
tSls& cknke] equDdk] fd'kfe'k]
dktw] v[kjksV vkfnA

viF; vkgkj

leqnzh ued] phuh] pk;] dkWQh] rEckdw]
,Ydksgy lHkh izdkj ds jklk;fud 'khry
is; ¼dksYM fMªaDl½] BaMs okro/kZd cklh [kk|
inkFkZ] pkbuht Hkkstu tSls& pkÅehu] eksekst]
fiTtk] cxZj] fÝt dk B.Mk ikuh vkfn dk
lsou 'kjhj dh ekalisf'k;ksa ij udkjkRed
izHkko j[krk gS vkSj blds lkFk&lkFk bu
inkFkks± dk lsou djus ls fofHkUu izdkj ds
jkssx 'kjhj esa mRiUu gksrs gSaA
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[k½ ,d 'kCn esa mÙkj nhft, &

1½ is'kh; ra=k dk ewy dk;Z D;k gS\

2½ ekuo 'kjhj esa fdrus tksM+h isf'k;ka gksrh gSa\

3½ ekuo 'kjhj esa fdl oxZ dh isf'k;ksa ds dk;ks± esa y;c)rk ikbZ tkrh gS\

4½ ekuo 'kjhj dh isf'k;ksa esa dkSu lh nks fØ;k,a gksrh gSa\

5½ eksVkik nwj djus okys fdUgha nks ;kSfxd vH;klksa ds uke fyf[k,\

vkius D;k lh[kk

bl ;wfuV esa vkius lh[kk fd]

• ekuo 'kjhj dks xfr'khy cukus esa is'kh; ra=k viuh egRoiw.kZ Hkwfedk fuHkkrk gSA
is'kh; ra=k ds varxZr ,sfPNd] vuSfPNd ,oa ân uked rhu izdkj dh isf'k;ksa dk
lekos'k gksrk gSA

• ;s rhu izdkj dh isf'k;ka izlkj.k ,oa vkdqapu uked fØ;kvksa }kjk ekuo 'kjhj ds
leLRk vkUrfjd ,oa cká dk;ks± dks izfr{k.k iw.kZ djrh jgrh gSaA

• yxkrkj dk;Z djus ls bu isf'k;ksa esa ySfDVd vEy dh mRifÙk gksrh gS] ftl dkj.k
isf'k;ksa esa Hkkjhiu vkSj Fkdku mRiUu gksrh gSA foJke dh voLFkk esa isf'k;ksa esa fLFkr
;g ysfDVd vEy u"V gksrk gS ftlls isf'k;ka iqu% dk;Z djus gsrq rS;kj gks tkrh gSaA

• foÑr vkgkj&fogkj] vfu;fer fnup;kZ ,oa Jeghu foykflrkiw.kZ Hkksxe;
thou'kSyh] 'kjhj dh isf'k;ksa ij udkjkRed izHkko j[krh gSaA bu dkjdksa ds
ifj.kkeLo#i 'kjhj dh ekalisf'k;kas esa fuf"Ø;rk ,oa f'kfFkyrk mRiUu gksrh gSA ;g
ifjfLFkfr vkxs pydj fofHkUu 'kkjhfjd jksxksa dks tUe nsrh gS] tcfd blds foijhr
'kq) lkfRod vkgkj &fogkj] lqO;ofLFkr fnup;kZ ,oa vuq'kklu iw.kZ ;ksxe;
thou'kSyh] 'kjhj dh isf'k;ksa ij cgqr ldkjkRed ,oa mUur izHkko j[krh gSA bu
dkjdksa ds izHkko ls 'kjhj dh lHkh ekalisf'k;ka thou i;ZUr LoLFk] lfØ;] jksxeqDr
,oa ÅtkZoku cuh jgrh gSaA

;wfuVkar iz'u

1- ekuo is'kh; ra=k dks le>krs gq;s] bl ij ;kSfxd izHkko dh foospuk dhft,A

2- ekuo 'kjhj esa isf'k;ksa ds izdkjksa dks mnkgj.k lfgr le>kb;sA

3- ekuo 'kjhj esa isf'k;ksa ds dk;ks± ,oa egRo dk lfoLrkj o.kZu dhft,A
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4- ekuo 'kjhj esa is'kh; fodkjksa dk ;kSfxd izcU/ku fyf[k;sA

 ;wfuVxr iz'uksa ds mÙkj

3-1

 d [k

1- rhu 1- c

2- xfr'khyrk 2- a

3- ,sfPNd 3- d

4- izlkj 4- d

5- ukSfy 5- a

3-2

d- [k-

1- lgh 1- xfr'khyrk

2- lgh 2- 320 tksM+h

3- xyr 3- vuSfPNd

4- xyr 4- foLrkj ,oa vkdqapu

5- xyr 5- "kV~deZ ,oa ;ksxklu

lanHkZ xzUFk lwph

1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2 ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatw rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5 LoLFko`Ùk foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj
¼m0 iz0½ A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<+A
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4

KkusfUnz; ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] fiNyh ;wfuV esa vkius ekuo 'kjhj dks xfr'khy djus okyh isf'k;ksaa ds
fo"k; esa tkukA vkius tkuk fd] ekuo 'kjhj esa rhu izdkj dh isf'k;ka& ,sfPNd] vuSfPNd
vkSj ân isf'k;ka] lEiw.kZ ekuo 'kjhj dks xfr'khy vkSj fØ;k'khy cukus dk dk;Z djrh
gSaA ;fn ge ekuo 'kjhj ds fo"k; esa fpUru djsa rks vfLFk;ka 'kjhj ds fy, ewyHkwr
lajpukRed <kapk rS;kj djrh gSa vkSj isf'k;ka 'kjhj dks xfr'khy cukus dk dk;Z djrh
gSaA vkidks ;g Kku gksxk fd] ckº; okrkoj.k esa vla[; thok.kq vkSj jksxk.kq jgrs gSaA vc
;g iz'u mRiUu gksrk gS fd] ekuo 'kjhj dks ckgjh okrkoj.k esa mifLFkr bu thok.kqvksa
vkSj jksxk.kqvksa ls fdl izdkj lqj{kk izkIr gksrh gS vkSj ckgjh okrkoj.k dh laosnukvksa dks
fdl izdkj izkIr djrk gSA vFkkZr~ og ns[krk dSls gS] mls lqukbZ dSls nsrk gS] Hkkstu dk
Lokn fdl izdkj eglwl djrk gS vkfnA blds fy, ekuo 'kjhj esa KkusfUnz; ra=k mifLFkr
gksrk gS ftldk egRoiw.kZ dk;Z Kku izkIr djuk gksrk gSA

KkusfUnz; ra=k ds Lo#i dks le>us ,oa ekuo 'kjhj esa blds egRo dks tkuus ds mijkUr
vkids eu esa KkusfUnz; ra=k dks foLrkj iwoZd le>us ftKklk mRiu gksuh LokHkkfOkd gh
gSA blds lkFk&lkFk ekuo 'kjhj esa Kku dks xzg.k djus okyh dkSu&dkSu lh bfUnz;ka
gksrh gSaA bu KkusfUnz;ksa dks dkSu&dkSu ls ;ksxkH;kl izHkkfor djrs gSaA rks vkb;s bl
;wfuV esa ge KkusfUnz; ra=k] ikap KkusfUnz;ksa dh lajpuk ,oa dk;Z rFkk KkusfUnz; ra=k ij
;ksxkH;kl ds izHkkoksa dk lfoLrkj v/;;u djrs gSaA
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mís';

bl ;wfuV ds v/;;u ds ckn vki &

 KkusfUnz; ra=k dk lkekU; ifjp; izkIr dj ldsaxs(

 KkusfUnz; ra=k dh foospuk djus esa l{ke gks ldsaxs(

 ikapksa KkusfUnz;ksa dh lajpuk ,oa dk;ks± dks le>kus esa l{ke gks ldsaxs(

 KkusfUnz; ra=k ds egRo dks le>k ldsaxs(

 KkusfUnz; ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k dj ldsaxsA

4-1 ekuo KkusfUnz; ra=k dk lkekU; ifjp;
fiz; f'k{kkfFkZ;ksa] Ckká okrkoj.k ls Kku dks xzg.k (Reciving Information from External
Environment) djus okys vax] KkusfUnz;ka (Sensory Organs) dgykrs gSaA Kku dks xzg.k
djus ls vfHkizk; Li'kZ] Lokn] xa/k] /ofu ,oa ns[kus ls gksrk gSA bu KkusfUnz;ksa ds feyus
ls KkusfUnz; ra=k dh mRifÙk gksrh gSA ljy 'kCnksa esa] ekuo 'kjhj esa mifLFkr ,sls vax] tks
okrkoj.k esa gksus okys ifjorZu dks Li'kZ] Lokn] lwa?kus ,oa ns[kus ds }kjk xzg.k djus dk
dk;Z djrs gSa] KkusfUnz;k¡ dgykrs gSaA bu Kku xzg.k djus okys egRoiw.kZ vaxksa dks laosnh
vax Hkh dgk tkrk gS D;ksafd ;s laosnukvksa dks xzg.k djrs gq, efLr"d rd igqapkus dk
dk;Z Hkh djrs gSaA

gesa ;g le>uk vko';d gS fd] ekuo 'kjhj esa fuEufyf[kr ik¡p egRoiw.kZ laosnh vax
gksrs gSa] ftUgsa lfEefyr #i ls iap KkusfUnz;ka dgk tkrk gSA budk o.kZu bl izdkj gS&

Li'kZusfUnz; ;k Ropk (Skin)

LoknsfUnz; ;k thHk (Tongue)

?kzk.ksfUnz; ;k ukd (Nose)

Jo.ksfUnz; ;k dku (Ears)

p{kq bfUnz; ;k vk¡[k (Eyes)

iap
KkusfUnz;ka

;g Li'kZ ds }kjk rki] ncko ,oa ihM+k vkfn
laosnukvksa dks xzg.k djus dk dk;Z djrh gSA

;g Lokn ds }kjk [kV~Vk] ehBk ,oa uedhu vkfn
laosnukvksa dks xzg.k djus dk dk;Z djrh gSA

;g xa/k ds }kjk lwa?kdj vuqdwy ,oa izfrdwy ok;q
dh laosnukvksa dks xzg.k djus dk dk;Z djrk gSA

;g /ofu dks lqudj fofHkUu izdkj ds lans'kksa
dh laosnukvksa dks xzg.k djus dk dk;Z djrs gaSA

;g fofHkUu n`';ksa dks ns[kdj laosnukvksa dks
xzg.k djus dk dk;Z djrh gSA



fVIi.kh

izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
57

KkusfUnz; ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

bl izdkj mijksDr laosnh vaxksa ds }kjk cká okrkoj.k ls laosnukvksa dks xzg.k fd;k
tkrk gSA bu laosnukvksa dks raf=kdkvksa ds }kjk efLr"d rd igq¡pk;k tkrk gSA bl izdkj
laosnh vaxksa dh lgk;rk ls ekuo 'kjhj cká okrkoj.k ls lek;kstu (Coordination) cukus
dk egRoiw.kZ dk;Z djrk gSA bu laosnh vaxksa dh lajpuk ,oa fØ;kfof/k dk o.kZu bl
izdkj gS &

4-2 Li'kZusfUnz; ;k Ropk (Skin)
ekuo 'kjhj dk og vR;Ur egRoiw.kZ vax tks lEiw.kZ 'kjhj dks ,d lqj{kkRed vkoj.k
(The Outermost Protective Layer) iznku djrk gS] Ropk (Skin) dgykrk gSA cká okrkoj.k
ls yk[kksa&djksM+ksa lw{e thok.kq (Microbes), fo"kk.kq jksxk.kq (Pathogens) mifLFkr gksrs gSa tks
fofHkUu inkFkks± ds lkFk euq"; ij laØe.k (Infection) djrs jgrs gSaA Ropk bZ'oj ,oa izÑfr
}kjk ekuo 'kjhj dks fn;k ,slk lqjf{kr vkoj.k gS tks bu lHkh lw{e thoksa ls thou dh
j{kk dk egRoiw.kZ dk;Z djrk gS] blhfy, dgha ls Hkh Ropk ds dV tkus ij vFkok ty
tkus ij lcls vf/kd Hk; cká lw{e thoksa ds laØe.k dk jgrk gSA vkx esa Ropk ds ty
tkus ij lcls T;knk [krjk cká fo"kk.kqvksa ds 'kjhj ij laØe.k gksus dk jgrk gSA Ropk
ds blh fof'k"V dk;Z ds vk/kkj ij bls Roph; ra=k (Integumentary System) ds vUrxZr
j[kk tkrk gS] ftlesa Ropk dh lajpuk ,oa dk;ks± dk v/;;u fd;k tkrk gSA

Roph; ra=k dks bl izdkj ifjHkkf"kr fd;k tk ldrk gS&

'kjhj dk og ra=k tks Ropk ds :i esa 'kjhj dks lqUnj vkÑfr ,oa lqj{kkRed vkoj.k
iznku djrk gS] Roph; ra=k (Integumentary System) dgykrk gSA  blds varxZr Ropk]
cky] uk[kwu] Losn ,oa rsyh; xzfUFk;ksa dk lekos'k gksrk gSA

4-2-1 Ekkuo Ropk dh lajpuk (Structure of Skin)
tSlk fd vki tku pqds gSa fd] Ekkuo 'kjhj dk lcls ckgjh vkoj.k Ropk dgykrh gSA
Ropk ekuo 'kjhj dk lcls cM+k vax gksrk gS] ftldk lkekU; {ks=kQy yxHkx 1.8 oxZ
ehVj gksrk gSA v/;;u ds n`f"Vdks.k ls Ropk dks fuEu nks Hkkxksa esa ckaVk tkrk gS&

Ropk

  cká Ropk vFkkZr~ ,ihMfeZl (Epidermis) varLRopk vFkkZr~ MfeZl (Dermis)

fp=k  4-1% ekuo Ropk
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fp=k 4-2 % Ekkuo Ropk dh lajpuk

d½ cká Ropk (Epidermis)

 ;g Ropk dk lcls ckgjh vkoj.k gksrk gS tks dbZ ijrksa ls feydj curk gS] bldh
ckgjh ijr dqN LFkkuksa ¼iSj ds ryos ,oa gkFk dh gFksyh½ ij eksVh rFkk dqN LFkkuksa
¼iydksa] gksBksa] psgjs vkfn½ ij iryh ,oa dksey gksrh gSA

Ropk dh ckgjh ijr (Epidermis) dk fuekZ.k futhZo dksf'kdkvksa (Dead Cells) ls gksrk
gS] ftl ij cká thok.kq&fo"kk.kq ,oa jksxk.kq vkfn dksbZ izHkko ugha Mky ikrs gSaA ;g
'kjhj ds fy, ,d izdkj ls okVjizwQ (Water Proof) vkoj.k dk dk;Z djrh gS] ftlds
ek/;e ls vf/kdka'k nzoh; inkFkZ 'kjhj ds vUnj izos'k ugha dj ikrs vFkok cgqr de
ek=kk esa vUnj izos'k dj ikrs gSaA Ropk ds bl Åijh Hkkx esa raf=kdk,a ,oa jDr
okfgfu;ka Hkh vuqifLFkr gksrh gSaA blh Hkkx ds dV tkus vFkok ty tkus ij vUr%Ropk
esa laØe.k (Infection) mRiUu gks tkrk gSA

bl Hkkx esa eSysfuu (Melanin) uked o.kZd mifLFkr gksrk gS tks Ropk ds jax dks
fu/kkZfjr djrk gSA bl o.kZd dh vf/kd ek=kk gksus ij Ropk dk jax mruk gh ';ke
(Dark) gks tkrk gSA ;g o.kZd ,d vksj tgka lw;Z dh rst fdj.kksa ls Ropk dh j{kk
djrk gS] rks ogha nwljh vksj vf/kd xehZ ,oa rki lgus dh {kerk Hkh iznku djrk gSA

In the Human Skin, Melanogenesis is initiated by exposure to UV radiation, causing the
skin to darken. Melanin is an effective absorbent of light; the pigment is able to dissipate
over 99.9% of absorbed UV radiation. Because of this property, Melanin is thought to
protect skin cells from UVB radiation damage, reducing the risk of Cancer.
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[k½ vUrLRopk (Dermis)

vUrLRopk dks okLrfod Ropk Hkh dgk tkrk gS D;ksafd bldk fuekZ.k ltho
dksf'kdkvksa ,oa rUrqvksa ds feyus ls gksrk gSA Ropk ds bl Hkkx esa izksVhu ls cus rUrq]
olk] dksf'kdk,a] raf=kdk,a] jDr okfgfu;ka] ylhdk okfgfu;ka] Losn xzfUFk;ka mifLFkr
gksrh gSaA

Ropk ds bl Hkkx esa jksedwi (Hair Follicle) ik;s tkrs gSa] ftuds ek/;e ls Losn ,oa
vU; vuqi;ksxh inkFkZ ckgj fudyrs gSa ,oa bUgha jksedwiksa ds ek/;e ls 'kjhjksi;ksxh
iks"kd inkFkZ tSls& rsy vkfn vUnj izos'k djrs gSaA blh Hkkx esas Losn xzfUFk;k¡ (Sweat
Glands) ik;h tkrh gSa] tks lkekU;r% 24 ?k.Vksa esa vkSlru 500 ls 600 feyhyhVj
ilhus dk mRltZu djrh gSaA Losn dh ek=kk xehZ&lnhZ ds ekSle ,oa dk;ks± ij Hkh
fuHkZj djrh gS] blds lkFk&lkFk 'kjhj ds raf=kdk ra=k dk izHkko Hkh bu xzfUFk;ksa ij
iM+rk gS rFkk blls Hkh ilhuk mRiUu gksrk gSA ;g ilhuk 'kjhj esa rki fu;a=k.k ,oa
ty larqyu cukus dk egRoiw.kZ dk;Z djrk gSA

4-2-2 Ropk ds mikax (Appendages of Skin)

Ropk ds mikax esa cky ,oa uk[kwu dk lekos'k gksrk gSA cky ,oa uk[kwu lajpuk ,oa dk;Z
dk o.kZu bl izdkj gS&

1- cky ;k ds'k (Hair)& cky cká Ropk ds dBksj Hkkx dk gh ifjofrZr :i (Modified
form of Epidermis) gksrk gSA izR;sd cky jksedwi esa fLFkr jgrk gSA cky dh tM+
vUrLRopk (Dermis) ds lkFk tqM+h gksrh gS] tgka ls cky dks iks"k.k izkIr gksrk gSA ;gha
ls jDr okfgfu;ksa }kjk iks"kd inkFkZ ckyksa rd igqaprss gSaa rFkk blh dkj.k cky ds
m[kM+us ij ihM+k dh vuqHkwfr gksrh gSA

Ckky dk Ropk ls ckgj jgus okyk Hkkx 'kYdksa ds leku dksf'kdkvksa ls cuk gksrk gS
rFkk blds vUnj ufydk ik;h tkrh gSA izR;sd cky Ropk esa fLFkr rsyh; xzfUFk
(Sebaceous Gland) ls tqM+k gksrk gSA rsyh; xzfUFk ls mRiUUk lzko cky dks pedhykiu
iznku djrk gSA cky esa mifLFkr eSysfuu uked jatd inkFkZ bls dkyk cuk,
j[krk gSA

2- Ukk[kwu (Nails)& euq"; ds gkFk ,oa iSj dh vaxqfy;kaas ds vxz Nksj ij dBksj jpuk,a
ik;h tkrh gSa] ftUgsa uk[kwu (Nails) dgk tkrk gSA budk dk;Z vaxqfy;ksa dks lqj{kk
iznku djuk gksrk gSA uk[kwu dk fuekZ.k dsjkfVu ;qDr dksf'kdkvksa ls gksrk gSA

Ukk[kwu dk var%Hkkx Ropk ds lkFk tqM+k gksrk gS ,oa Ropk ls iks"k.k izkIr djrk gS]
tcfd bldk ckgjh Hkkx e`r dksf'kdkvksa ls cuk gksrk gS] ftls dkVus ij nnZ vkfn
dh vuqHkwfr ugha gksrh gSA
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4-2-3 Ropk ds dk;Z (Functions of Skin)

fiz; f'k{kkfFkZ;ksa] ;|fi lkekU; #i ls ns[kus ij izrhr gksrk gS fd Ropk ekuo 'kjhj dks
<dus dk dk;Z djrh gS fdUrq lw{e #i ls v/;;u djus ij ;g Li"V gksrk gS fd Ropk
dsoy 'kjhj dks <dus dk dk;Z gh ugha djrh gS vfirq blds lkFk-lkFk vusd egRoiw.kZ
'kjhjksi;ksxh fØ;kvksa dks Hkh izfr{k.k lEikfnr djrh jgrh gSA Ropk ds egRoiw.kZ dk;ks±
dk o.kZu bl izdkj gS&

1- Ropk dk lcls izeq[k ,oa egRoiw.kZ dk;Z 'kjhj dks lqj{kkRed vkoj.k iznku djuk
gksrk gSA ;g cká jksxk.kqvksa ls 'kjhj dh lqj{kk (Protection form Germs) djrh gSA

2- Ropk dk nwljk egRoiw.kZ dk;Z ilhus ds ek/;e ls 'kjhj ls vuqi;ksxh inkFkks± dks
ckgj fudkyuk (Excretion) gksrk gSA

3- Ropk ilhus ds :Ik esa ty dks 'kjhj ls ckgj fudkyrh gSA 'kjhj ls ckgj fudyus
ij bl ty dk ok"ihdj.k gksrk gSA ok"ihdj.k dh fØ;k esa 'kjhj dk rkiØe de
gksrk gSA O;kogkfjd :Ik esa ge vuqHko djrs gSa fd xehZ ds fnuksa esa ilhuk lw[kus ij
BaM dh vuqHkwfr gksrh gS vFkkZr~ Ropk 'kjhj dk rki fu;af=kr (Thermo regulation) djus
dk dk;Z Hkh djrh gSA

4- Ropk dks ,d izeq[k laosnh vax ekuk tkrk gSA euq"; Ropk ds ek/;e ls cká okrkoj.k
ls fofHkUUk laosnukvksa (Sensation) dks xzg.k djrk gSA

5- Ropk 'kjhj esa ty larqyu (Water Balance) dks cuk;s j[kus esa Hkh enn djrh gSA

6- Ropk 'kjhj esa vEy&{kkj larqyu (Acid-Base Balance)  dks cuk;s j[kus esa viuk
;ksxnku nsrh gSA

7- Ropk esa lw;Z dh vYVªkokW;ysV fdj.kksa dks vo'kksf"kr dj foVkfEku ^Mh* dk fuekZ.k
djus dh {kerk gksrh gSA vFkkZr~ Ropk foVkfeu Mh dk la'ys"k.k (Synthesis of vitamin
D) djus dk dk;Z djrh gSA

8- Ropk olk] yo.k] Xywdkst vkfn 'kjhjksi;ksxh inkFkks± dks vius vUnj lafpr (Storage)
djus dk egRoiw.kZ dk;Z djrh gSA

bl izdkj Li"V gksrk gS fd Ropk ekuo 'kjhj dh vusd egRoiw.kZ fØ;kvksa esa Hkkx ysrh gS
vkSj izfr{k.k fØ;k'khy cuh jgrh gSA

4-3 LoknsfUnz; ;k thHk (Tongue)
fiz; f'k{kkfFkZ;ksa] Ekuq"; ds eq[k esa Hkkstu ds Lokn dks xzg.k djus okyk ,d vR;ar
laosnu'khy vax mifLFkr gksrk gS] ftls thHk dgrs gSaA thHk laosnu'khy gksus ds lkFk
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lkFk xfr'khy vax gS tks Hkkstu ds Lokn dks xzg.k djus ds lkFk&lkFk Hkkstu dks pckus]
fuxyus RkFkk cksyus tSls egRoiw.kZ dk;ks± esa Hkkx ysrk gSA thHk vkUrfjd ,sfPNd isf'k;ksa
ds lkFk tqM+h gksrh gS] ftl dkj.k ;g rhoz ls rhoz xfr djus esa l{ke gksrh gSA ekuo thHk
dh lajpuk bl izdkj gksrh gS&

fp=k 4-3% thHk dh lajpuk

Ekuq"; dh thHk E;wdl esEczsu ls vkPNkfnr gksrh gSA ;g esEczsu xqykch jax dh e[key dh
rjg fn[kykbZ iM+rh gSA bl ij cgqr lkjh laosnh dksf'kdk,a mifLFkr gksrh gSaA bu
laosnh jpukvksa dks jlkadqj ;k vadqjd ;k iSfiyh (Papillae) dgk tkrk gSA ;g jlkadqj
jlk;uxzkgh (Chemoreceptor) gksrs gSa vFkkZr~ Lokn dks xzg.k djus esa l{ke gksrs gSaA fdUrq
;s mn~nhiuksa dks dsoy ?kqfyr voLFkk esa gh xzg.k ij ikrs gSa] blhfy, ykj fefJr Hkkstu
tc bu jlkdqajks a ds Åij vkrk gS rc ;s dksf'kdk,a mÙksftr gksdj Lokn dk
cks/k djkrh gSaA Lokn dk cks/k djkus ds dkj.k bUgsa LOkkn dfydk,a (Taste Buds) Hkh dgk
tkrk gSA thHk eas jlkadqj dsoy Åijh lrg ij gh ik;s tkrs gSaA euq"; dh thHk esa yxHkx
10]000 Lokn dfydk,a mifLFkr gksrh gSa ftuds ek/;e ls Hkkstu dk Lokn xzg.k fd;k
tkrk gSA euq"; dh thHk ds vyx&vyx Hkkx vyx&vyx Loknksa ds izfr laosnu'khy
gksrs gSaa&

fp=k 4-4% thHk ds Lokn dsUnz

Ekuq"; dh thHk dk vxyk Hkkx uedhu ds izfr] ik'oZ dk Hkkx [kV~Vs ds izfr] e/; Hkkx
ehBs ds izfr ,oa fiNyk Hkkx dM+os Lokn ds izfr laosnu'khy gksrk gSA bl Loknksa dks xzg.k
dj raf=kdkvksa ds ek/;e ls efLr"d rd igq¡pk;k tkrk gSA efLRk"d dk XkLVsVjh dkWVsDl
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(Gustatory Cortex) uked Hkkx Lokn dh vuqHkwfr djrk gS vkSj Lokn dsUnz dgykrk gSA
cgqr vf/kd xeZ&BaMs [kk| inkFkZ dks [kkus] vR;f/kd rh[kk&pViVk ,oa fepZ&elkys
;qDr vkgkj dk lsou djus ls thHk ds jlkadqjdksa ij izfrdwy izHkko iM+rk gS rFkk ;s u"V
gks tkrs gSaA blds QyLo:i efLRk"d dks Hkkstu ds Lokn dk irk ugha py ikrk gSA
lkekU;r% ipkl o"kZ dh vk;q ds mijkUr thHk ds jlkadqjdksa dh la[;k izfro"kZ Lor% gh
?kVus yxrh gSA

4-4 ?kzk.ksfUnz; ;k ukd (Nose)
ftl izdkj thHk Hkkstu dk Lokn xzg.k djus dk dk;Z djrh gS] Bhd mlh izdkj psgjs ij
mifLFkr ukfldk uked vax] fdlh oLrq ;k inkFkZ dh xa/k dk Kku djrk gSA ukfldk esa
mifLFkr fo'ks"k izdkj dh dksf'kdk,a] xa/k ds Kku dks xzg.k dj efLr"d rd igq¡pkus dk
dk;Z djrh gSaA ukfldk dh bu dksf'kdkvksa dks ?kzk.k dksf'kdk,a ¼Olfactory Cells½  dgk
tkrk gSA euq"; ds ukfldk dh lajpuk bl izdkj gS&

fp=k 4-5% Ukkd dh lajpuk

euq"; dh ukfldk dk fuekZ.k rhu NksVh vfLFk;ksa }kjk gksrk gS] tks ukfldk xqgk dk
fuekZ.k djrs gSaA ukfldk xqgk esa E;wdl esEczsu ikbZ tkrh gS tks ukfldk dks ue] rj]
fpduh ,oa fpifpih cuk, j[krh gSA ukfldk xqgk esa f}/kzqoh; raf=kdk dksf'kdk,a ¼Bipolar
Nerve Cells½ mifLFkr gksrh gSa] ftudh la[;k iPphl yk[k ls Hkh vf/kd gksrh gSA bu
dksf'kdkvksa esa ?kzk.k vFkkZr~ xa/k xzg.k djus dh {kerk ikbZ tkrh gSA ;g dksf'kdk,a dsoy
ok"i voLFkk esa gh xa/k dks xzg.k djus esa l{ke gksrh gSaA xa/k dks xzg.k djus ds mijkUr ;s
dksf'kdk,a ?kzk.k iFk ¼Olfactory Track½ ls gksrh gqbZ bldk Kku efLr"d dks djkrh gSaA
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;gk¡ ;g tkuuk vko';d gS fd] tqdke ds le; ukfldk iFk dh ,fiFkhfy;e esa lwtu
mRiUu gksus ij xa/k dh laosnuk Hkh dkQh de gks tkrh gSA blds lkFk lkFk okrkoj.k esa
iznw"k.k] vR;f/kd rhoz xa/k ,oa jklk;fud inkFkks± ds izHkko ls ukfldk dh ?kzk.k dksf'kdkvksa
dks gkfu igq¡prh gS rFkk ;s dksf'kdk,a u"V gksus yxrh gSA bu dksf'kdkvksa ds u"V gksus ij
euq"; dks xa/k dk Kku de gksus yxrk gSA dqN vU; izkf.k;ksa tSls&dqÙkk] fcYyh ,oa pwgs
vkfn esa ?kzk.k dksf'kdkvksa dh la[;k vf/kd gksus ds dkj.k lw?kaus dh {kerk euq"; dh
rqyuk esa vf/kd fodflr gksrh gSA

4-5 Jo.ksfUnz; ;k dku (Ears)
dku euq"; ds lkFk&lkFk lHkh Lru/kkfj;ksa dh izeq[k ,oa tfVy bfUnz; gS] tks 'kh"kZ Hkkx
esa nksuksa vksj vFkkZr~ la[;k esa nks gksrs gSaA ;g cká okrkoj.k ls /ofu rjaxksa dks xzg.k dj
bldk Kku efLr"d dks djkrk gSA ;|fi lkekU; :i ls ns[kus ij dku dk dk;Z /ofu
dks lquuk gh izrhd gksrk gS tcfd dku /ofu lquus ds lkFk&lkFk 'kjhj&larqyu
¼Equilibrium½ dks cuk, j[kus dk Hkh egRoiw.kZ dk;Z lEikfnr djrk gSA euq"; ds dku dh
lajpuk fuEu rhu Hkkxksa esa foHkkftr gksrh gS&

d½ cká d.kZ ¼External Ear½

[k½ e/; d.kZ ¼Middle Ear½

x½ vUr% d.kZ ¼Internal Ear½

fp=k 4-6% dku dh lajpuk

d½ cká d.kZ ¼External Ear½

dku dk lcls ckgjh Hkkx tks yphyh dkfVZyst ,oa vfLFk;ksa ls feydj curk gS]
cká d.kZ dgykrk gSA bl Hkkx esa jDrokfgfu;ka cgqr rsth ls jDr dh vkiwfrZ djrh
jgrh gSa vkSj ;g Hkkx /ofu ls mRiUu rjaxksa dks ,d=k dj dku ds Hkhrj Hkstus dk
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dk;Z djrk gSA cká d.kZ esa vaxzsth Hkk"kk ds S v{kj ds leku ?kqekonkj ufydk gksrh
gS] ftldk lEcU/k e/; d.kZ ls gksrk gSA blh ufydk esa d.kZiVg ;k dku dk inkZ
¼Tympanic membrane½ ik;k tkrk gSA bl dku ds insZ dks b;j Mªe Hkh dgk tkrk gSA
;g ckád.kZ ,oa e/;d.kZ ds chp ,d irys vkoj.k ds #i esa mifLFkr gksrk gSA tc
ckgjh okrkoj.k ls /ofu rajxsa bl d.kZiVg ls Vdjkrh gSa] rc blesa dEiu mRiUUk
gksrs gSaA /ofu rjxksa ls mRiUu bu dEiuksa dks  e/; d.kZ ,oa vUr% d.kZ rd Hkstk
tkrk gSA

[k½ e/; d.kZ ¼Middle Ear½

e/; d.kZ] d.kZiVg ,oa vUr%d.kZ ds chp dk Hkkx gksrk gS tks ,d xqgk ¼Cavity½ gksrh
gS] ftlesa lquus dh fØ;k esa Hkkx ysus okyh rhu izeq[k vfLFk;ka& esyh;l] bUdl
rFkk LVSIl mifLFkr gksrh gSaA ekuo 'kjhj dh lcls NksVh vfLFk LVSIl e/; d.kZ esa
gh mifLFkr gksrh gSA

x½ vUr% d.kZ ¼Internal Ear½

vUr%d.kZ lcls Hkhrjh Hkkx gS] ftldh lajpuk ?ksa?ks ¼Snail½ ds leku gksrh gSA blesa
Vs<+h&es<+h vfu;fer vkdkj dh ufydk,a gksrh gSa] ftlesa ifjyfldk ¼Perilymph½
uked rjy inkFkZ Hkjk gksrk gSA ;g Hkkx lquus dh fØ;k esa Hkkx ysus ds lkFk&lkFk
'kkjhfjd larqyu cukus dk egRoiw.kZ dk;Z djrk gSA bl Hkkx esa larqyu cukus okyh
laosnh ukfM+;ka ikbZ tkrh gSa] tks 'kjhj dh fofHkUu eqnzkvksa ,oa [kM+s gksdj pyus ij
fu;a=k.k djrh gqbZ 'kkjhfjd larqyu ¼Equilibrium½ cukus dk dk;Z djrh gSaA

cká okrkoj.k esa /ofu ds QyLo:Ik ok;q esa dEiu mRiUu gksrs gSaA ;s dEiu rjaxksa
ds :i esa euq"; ds dkuksa rd igq¡prs gSaA dku esa mRiUu rfU=kdk vkosx vkBoha
dikyh; rfU=kdk ds }kjk izefLr"d ¼Cerebral½ ds VsEiksjy yksc esa fLFkr Jo.k dsUnz
esa igqaprh gSA ;gka ij /ofu dk fo'ys"k.k ,oa cks/k fd;k tkrk gSA okrkoj.k esa 332
ehVj izfr@ls0 dh xfr ls /ofu rjaxsa xfr djrh gSaA euq"; ds d.kZ 20 gV~Zt ls ydj
20 fdyksgV~Zt ¼20]000 gV~Zt½ vko`fÙk dh /ofu rjaxksa dks lquus dh {kerk j[krk gSA
/ofu iznw"k.k vFkkZr~ lkekU; ls vf/kd vko`fÙk dh /ofu esa vf/kd le; rd jgus ls
d.kZ dh lquus dh {kerk de gksus yxrh gSA

4-6 n`';sfUnz; ;k vk¡[k (Eyes)
Ikk¡p KkusfUnz;ksa esa vka[kksa dk viuk fof'k"V egRo gSA euq"; lcls vf/kd Kku ns[kdj
izkIr djrk gSA ns[kus dh fØ;k esa vka[k gh egRoiw.kZ vax gksrk gSA vka[kksa ds }kjk n`f"V
Kku vR;ar tfVy izfØ;k gS] ftlds }kjk oLrq dk jax] :i] nwjh] LFkku vkfn fo"k;ksa dk
Kku gksrk gSA euq"; esa nks vka[ks gksrh gSa tks tUe ls e`R;q i;ZUr yxHkx ,d leku vkdkj
dh cuh jgrh gSa vFkkZr~ ekuo 'kjhj essa vka[ksa ,d ,slk vax gksrh gSa] ftudk vkdkj thou
i;ZUr ,d&leku cuk jgrk gSA euq"; dh vka[kksa dh lajpuk bl izdkj gksrh gS&
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fp=k 4-7%  vka[k dh lajpuk

euq"; dh vka[k dk lcls ckgjh Hkkx n`<+] rUrqe; la;ksth Ård ¼Outer Fibrous Layer½ ls
cuh esEczsu ls curk gS] ftlesa 'osr iVy ¼Sclera½ ,oa dkWfuZ;k ¼Cornea½ mifLFkr gksrs gSaA
blh Hkkx esa us=k dks ?kqekus okyh isf'k;ka mifLFkr gksrh gSa] ftlds }kjk us=k pkjksa vksj
?kwedj vyx&vyx oLrqvksa dks ns[kus essa l{ke gksrs gSaA ;gha ij dkWfuZ;k uked Hkkx
mifLFkr gksrk gS] ftlds ek/;e ls izdk'k fdj.ksa jsfVuk rd igqaprh gSaA

us=k ds e/; Hkkx esa vusdksa jDrokfgdkvksa dk tky jgrk gSA ;gka ij mifLFkr flyh;jh
isf'k;ka ¼Ciliary Muscle½ nwj ,oa ikl dh izdk'k fdj.kksa dks dsfUnzr djus dk dk;Z djrh
gSaA ;gha ij flyh;jh xzfUFk;ka ¼Ciliary Gland½ mifLFkr gksrh gSa tks ty ds leku nzoh;
inkFkZ dks lzkfor djrh jgrh gSaA ;gka ij ,d iryh is'kh; ijr ds #i esa mirkjk vFkok
vkbfjl ¼Iris½ uked jpuk mifLFkr gksrh gS] ftlds e/;Hkkx esa mifLFkr xksykdkj fNnz
iqryh ;k I;wfiy ¼Pupil½ dgykrk gSA

us=k dk lcls vkUrfjd Hkkx n`f"ViVy ;k jsfVuk dgykrk gSA ;g vksfIVd raf=kdk ls
tqM+k gksrk gS] tks us=k ls izkIr Kku dks efLr"d rd igaqpkus dk dk;Z djrk gSA bl Hkkx
esa NM+ ds vkdkj dh jpuk,a jksM~l ¼Rods½ ,oa 'kadq ds vkdkj dh jpuk,a dksUl ¼Cones½
mifLFkr gksrh gSaA jksM~l ,oa dksUl dh egRoiw.kZ fo'ks"krk gksrh gS fd ;s izdk'k ds izfr
cgqr laosnu'khy gksrs gSaA buds }kjk efLr"d vyx&vyx jaxksa dh igpku dj ikrk gSA
jksM~l dkyh vkSj lQsn Nk;kvksa dk cks/k djkrh gSa rks dksUl jax cks/k ¼Colour Perception½
dk egRoiw.kZ dk;Z lEikfnr djrs gSaA
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4-7 v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij ;ksx dk izHkko
fiz; f'k{kkfFkZ;ksa] Ropk euq"; dks bZ'oj }kjk iznÙk og loZJs"B lqj{kkRed vkoj.k gksrk gS]
ftl ij u /kwi dksbZ fo'ks"k izHkko Mkyrh gS] u gh lnhZ rFkk ckfj'k ls Hkhxus ij Hkh ;g
vkoj.k T;ksa dk R;ksa cuk jgrk gSA euq"; dh lkS o"kZ dh vk;q ¼those~ 'kjn% 'kre~½ rd ;g
vkoj.k ekuo 'kjhj dks xehZ] lnhZ] cjlkr ls cpkrk gqvk mldk lkFk fuHkkrk jgrk gSA
lqj{kkRed vkoj.k iznku djus ds lkFk&lkFk ;g vkoj.k euq"; ds O;fDrRo ds fodkl
esa Hkh vR;Ur egRoiw.kZ Hkwfedk ogu djrk gSA euq"; ds vkarfjd Hkkoksa dh cká vfHkO;fDr
Hkh blh vkoj.k ls gksrh gSA Ropk ds lkFk lkFk vU; KkusfUnz;ksa dk Hkh ekuo thou esa
egRo loZfofnr ,oa loZekU; gSA vka[kksa ds fcuk lalkj vFkZghu ,oa dku ds vHkko esa lc
'kwU; vFkkZr~ 'kCnghu gSaA

mijksDr rF; ekuo thou esa v/;koj.kh; ra=k ,oa KkusfUnz;ksa ds egRo dks fl) djrs gSa]
fdUrq ;gka ij /;ku nsus ;ksX; rF; ;g gS fd foÑr vkgkj&fogkj] Hkksxe; thou'kSyh]
iznwf"kr okrkoj.k] /kwy&/kqavk] ekufld ruko ,oa udkjkRed eukso`fÙk bl ra=k ij cgqr
izfrdwy izHkko j[krs gSaA bu dkjdksa ds ifj.kkeLOk:i bl ra=k esa ukuk izdkj ds fodkj
mRiUu gks tkrs gSaA orZeku dky esa ,0lh0] 'khry x`gksa ,oa jsfÝtjsVjksa dk iz;ksx cgqr
rsth ls c<+k gSA bu midj.kksa esa fÝ;ksu uked xSl dk iz;ksx gksrk gSA fÝ;ksu xSl ds
ok;qe.My esa mRltZu ls lh0,Q0 lh0 ds izHkko ls i`Foh ds pkjksa vksj mifLFkr vkstksu
ijr esa Nsn (Ozone Hole) gks jgs gSaA bl dkj.k lw;Z ls [krjukd ijkcSaxuh fdj.ksa (Ultra
Violot Rays) i`Foh ij igqap jgh gSaA /kwi esa ijkcSaxuh fdj.kksa (Ultra Violet Rays) dh
vf/kdrk ds izHkko ls Ropk dk dSUlj] lekt esa cgqr rsth ls QSy jgk gSA bl izdkj
mijksDr dkjdksa ds dkj.k Qaqlh] QksM+s] [kkt&[kqtyh] nnZ] ,ythZ ,oa dSUlj tSls vusd
jksx lekt esa cgqr rsth ls QSy jgs gaSA bu jksxksa dh la[;k fnu&izfrfnu c<+rh tk jgh
gS rFkk bu jksxksa dh Hk;kudrk dks ns[krs gq, Ropk jksx fo'ks"kK cgqr fpfUrr gSaA
vk/kqfud lekt esa bu jksxksa ls cpus ds fy, vusdksa ,yksisFkh nokb;ksa] Lizs vkSj yks'ku
vkfn dk izpyu dkQh c<+k gS] fdUrq jklk;fud inkFkks± ds izHkko ls jksxksa ij fu;a=k.k ugha
gks ik jgk gS vfirq jksfx;ksa dh la[;k fnu&izfrfnu c<+rh tk jgh gSA ;gak ij ;kSfxd
fØ;kvkas dk vH;kl bl ra=k dks lathouh cwVh ds :i eas izHkkfor djrk gSA ;kSfxd
fØ;kvkas dk vH;kl djus ls euq"; ds v/;koj.kh; ra=k ij lh/kk vkSj ldkjkRed izHkko
iM+rk gSA ;kSfxd fØ;kvksa dk v/;koj.kh; ra=k ij izHkko bl izdkj gS&

;ksx dk izkjEHk vuq'kklu ls gksrk gSA vuq'kklu ds vUrxZr izkr%dky le; ls mBuk]
fuR; deks± ls fof/k iwoZd fuo`Ùk gksuk] izkr%dkyhu Hkze.k] lw;Z dks v/;Z nsuk ¼izkr%dkyhu
lw;Z jf'e;ksa dks Ropk ij xzg.k djuk½] vuq'kkluiwoZd fnuHkj ds dk;Z djuk ,oa
jkf=k dky esa foJke djuk vkfn fcUnqvksa dk lekos'k gksrk gSA mijksDr lHkh dkjd
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euq"; ds v/;koj.kh; ra=k ,oa KkusfUnz;ksa dks lh/kk vkSj ldkjkRed :i esa izHkkfor djrs
gSaA bu dkjdksa ds izHkkoksa ls v/;koj.kh; ra=k ,oa KkusfUnz;ksa dh dk;Z{kerk ,oa dk;Zdq'kyrk
thou i;ZUr mUur cuh jgrh gSA ;ksx lqO;ofLFkr #i esa vuq'kkflr ,oa ldkjkRed
thou thus dh dyk gSA ;g Li"V rF; gS fd foÑr vkgkj] udkjkRed fpUrUk] fpUrk]
volkn] mxzrk vkfn euksosxksa dks /kkj.k djus ls v/;koj.kh; ra=k ij udkjkRed izHkko
iM+rk gS] tcfd blds foijhr 'kq) lkfRod vkgkj] ldkjkRed fopkj] izlUurk] mRlkg
,oa ldkjkRed O;ogkj ls v/;koj.kh; ra=k ,oa 'kjhj dh lHkh KkusfUnz;ka nh?kZdky rd
LoLFk] lfØ; ,oa jksxeqDr cuh jgrh gSaA ldkjkRed fopkjksa ,oa O;ogkj ls 'kjhj dh
Ropk dk vkHkke.My rstLoh mUur voLFkk esa cuk jgrk gSA blds lkFk&lkFk ekuo
v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij ;kSfxd fØ;kvksa dk izHkko bl izdkj gS&

1- "kV~deZ dk izHkko

/kkSfr] cfLr vkfn Ng 'kks/ku fØ;k,a v/;koj.kh; ra=k ,oa KkusfUnz;ksa ds 'kks/ku esa Hkh
vR;Ur egRoiw.kZ Hkwfedk fuHkkrh gSaA bu fØ;kvkas ds vH;kl ls v/;koj.kh; ra=k
fodkjeqDr] lkQ&LoPN ,oa fØ;k'khy curk gSA /kkSfr fØ;k ds vUrxZr of.kZr
oeu fØ;k dk vH;kl fiÙk nks"k ls mRiUu fodkjksa dks u"V djrk gSA blhfy, oeu
fØ;k ds vH;kl ls psgjs ij QqfUl;ka] Ropk dh [kqtyh] Ropk ij fiÙk ds dkj.k yky
nkusa vkfn fodkj Bhd gksrs gSaA usfr fØ;k ukfldk dk 'kks/ku djus ds lkFk&lkFk
'kjhj esa ,ythZ jksx dks nwj djrh gSA ikpu ra=k ds izeq[k jksx dCt dk euq"; ds
v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij cgqr udkjkRed izHkko iM+rk gSA cfLr] ukSfy
uked 'kks/ku fØ;k dCt jksx dks lewy u"V djrh gS ftldk vPNk izHkko
v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij iM+rk gSA blh izdkj "kV~deZ dh 'kks/ku fØ;k
dikyHkkfr ds ykHkksa ij izdk'k Mkyrs gq, egf"kZ ?ksj.M dgrs gSa&

'khrd`R; ihRok oD=ks.k uklkukySfoZjsp;srA ,oeH;kl;ksxsu dkenso leks Hkosr~AA

Uk tk;rs ok)Zda p Tojks uSo iztk;rsA HkosRLoPNUn nsg'p dQ nks"ka fuokj;sr~AA

¼?ksj.M lafgrk 1@59&60½

vFkkZr~ 'khrdkj djrk gqvk lk/kd eq[k ds }kjk ty xzg.k dj ukfldk ds }kjk
fudky nsA ;g fØ;k 'khrØe dikyHkkfr dgykrh gSA blds }kjk lk/kd dk 'kjhj
dkenso ds leku lqUnj gks tkrk gS vkSj ok/kZD; vFkkZr~ cq<+kik ugha vkrk gS] 'kjhj esa
LoPNrk mRiUu gksrh gS vkSj dQnks"k dk fuokj.k gksrk gSA

;gka ij egf"kZ ?ksj.M dk mins'k v/;koj.kh; ra=k dks fodkjeqDr cukus dk ladsr
djrk gSA blh izdkj d.kZjU/kz /kkSfr dk vH;kl dkuksa dh lQkbZ djrk gS vkSj ukn
dh vuqHkwfr djkrk gSA =kkVd fØ;k dk vH;kl us=k dh ekalisf'k;ksa dks LoLFk ,oa
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'kfDr'kkyh cukrk gSA usfr fØ;k dk vH;kl ukfldk] vka[k vkSj dku vFkkZr~ lHkh
bfUnz;ksa ij cgqr ykHkdkjh izHkko j[krk gSA fu;fer usfr fØ;k ds vH;kl ls vka[kksa
ds us=k fodkjksa esa fo'ks"k ykHk dh izkfIr gksrh gSA bl fo"k; ij izdk'k Mkyrs gq,
Lokeh pj.knkl dgrs gSa &

Ukkd] dku v# nk¡r dks jksx u O;k;sa dksbA

fueZy gksos uSu gh usfr djs lksbAA
¼HkfDr lkxj½

2- vklu dk izHkko

;ksxkluksa dk v/;koj.kh; ra=k ij lh/kk ,oa ldkjkRed izHkko iM+rk gSA fu;fer
vkluksa dk vH;kl djus ls 'kjhj dh Ropk dh fØ;k'khyrk] dkfUr ,oa vkst&rst esa
o`f) gksrh gSA ;ksxkluksa dk vH;kl djus ls Ropk esa >qfjZ;ka mRiUu ugha gksrh gSa vkSj
nh?kZdky rd ;kSoukoLFkk cuh jgrh gSA ;ksxkluksa dk vH;kl djus ls Ropk esa jDr
lapkj Hkyh&Hkkafr gksrk jgrk gS ftlds QyLo#i Ropk dh fØ;k'khyrk yEcs le;
rd cuh jgrh gSA

vkluksa ds Øe esa rkM+klu] f=kdks.kklu] x:M+klu] uVjktklu] xkseq[kklu]
vkd.kZ/kuqjklu] e.Mwdklu] dwekZlu] lok±xklu] gyklu] d.kZihM+klu] ejdVklu]
pØklu] Hkqtaxklu] /kuqjklu] cdklu] fVfVHkklu ,oa e;wjklu vkfn vkluksa dk
fu;fer vH;kl djus ls v/;koj.kh; ra=k ,oa KkusfUnz;ka LoLFk&lfØ; ,oa jksxeqDr
cuh jgrh gaSA bu vkluksa ds lkFk&lkFk lw;Z ueLdkj ,oa izKk ;ksx vkfn ;ksxkH;kl
Hkh v/;koj.kh; ra=k dks LoLFk cukrs gSaA vkluksa ds izkjEHk esa lw{e vH;kl] lfU/k
lapkyu ,oa okeZvi vH;klksa ls 'kjhj ls ilhuk ckgj fudyrk gS ftlls
v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij ykHkdkjh izHkko iM+rk gSA

3- eqnzk ca/k dk izHkko

ewyca/k] mfì;kuca/k ,oa tkya/kjca/k dk vH;kl ekuo 'kjhj esa ÅtkZ ds Lrj dks
vkUrfjd :i ls lUrqyu iznku djrs gSaA bu ;kSfxd cU/kksa dk fof/kiwoZd fu;fer
vH;kl djus ls Ropk ,oa 'kjhj dh bfUnz;ka LoLFk] fØ;k'khy ,oa ÅtkZoku curh gSaA
blh izdkj foijhrdj.kh] [kspjh vkfn ;kSfxd eqnzkvksa dk vH;kl djus ls euq"; dk
v/;koj.kh; ra=k ,oa KkusfUnz;ka jksxksa ls eqDr ,oa ÅtkZoku cuh jgrh gSaA

4- izR;kgkj dk izHkko

vk;qosZn 'kkL=k ds vuqlkj xyr vknrksa ds izHkko ls f=knks"kksa esa vlUrqyu mRiUu gks
tkrk gSA 'kjhj esa f=knks"kksa ds vlUrqyu esa izKkijk/k ,d egRoiw.kZ dkj.k gSA
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izKkijk/k ls vfHkizk; Kku gksus ds mijkUr Hkh xyr fØ;kvksa dks djus vFkok ljy
'kCnksa esa tkucw>dj izÑfr ds fu;eksa dk mYya?ku djus ls gksrk gSA orZeku dky dh
HkkSfrdoknh thou'kSyh ftlesa fnuHkj dEI;wVj&ySiVkWi] eksckby Qksu dk iz;ksx
fnup;kZ dk vax cu x;s gSaA blh izdkj jkf=kdky esa nsj rd tkxuk] lqcg nsjh rd
lksuk] xyr eqnzkvksa esa dk;Z djuk] xyr [kku&iku] fÝt&dwyj] ,-lh- dk
vR;f/kd iz;ksx tSlh xyr vknrsa] bfUnz;ksa ij vla;e vkSj bySDVªksfud midj.kksa
ls fudyus okyh [krjukd fofdj.kksa ¼jsfM;s'kuksa½ us 'kjhj dh Ropk ,oa 'kjhj dh
lHkh KkusfUnz;ksa tSls vka[k] ukd] dku vkfn ij cgqr udkjkRed izHkko Mkyk gS vkSj
lkFk gh lkFk euq"; dh bfUnz;ksa dh 'kfDr Hkh cgqr {kh.k cuk nh gSA blds ifj.kke&
Lo:i ukuk izdkj dh vkf/k ¼ekufld jksx½ ,oa O;kf/k ¼'kkjhfjd jksx½ lekt esa cgqr
rsth ls iuirh tk jgh gSaA bl fo"k; ij izdk'k Mkyrs gq, HkrZ`gfj _f"k dgrs gSa&

Hkksxksa u Hkqäk o;eso HkqäkLriks u rIra o;eso rIrk%A

dkyks u ;krks o;eso ;krk% r`".kk u th.kkZ o;eso th.kkZ%AA
¼oSjkX;'krd½

vFkkZr~ Hkksx dks ge ugha Hkksxrs vfirq Hkksx gh gesa Hkksx ysrs gSaA ri ugha rik tkrk] ge
Lo;a ri tkrs gSaA dky dk vUr ugha gksrk gS] ge gh dky esa lek tkrs gSa vkSj thou
esa r`".kk,a th.kZ ugha gksrh vfirq ge th.kZ gks tkrs gSaA

;gk¡ ij izR;kgkj ds ikyu vFkkZr~ bfUnz;ksa ij la;e dk viuk vR;Ur fof'k"V egRo
gSA izR;kgkj dk ikyu djus ls euq"; dk Lo;a ij fu;a=k.k ,oa la;e jgrk gSA Lo;a
ij la;e ds QyLo:i og lkalkfjd fo"k;Hkksxksa esa fyIr gksus ds LFkku ij R;kxiwoZd
Hkksx dh Hkkjrh; oSfnd ijEijk dk vuqlj.k djrk gSA blds QyLo#i euq";
HkkSfrdrk ,oa vk/;kfRedrk esa larqyu mRiUu gksrk gS vkSj euq"; vius thou ds
ewy y{; dh vksj vxzlj gksrk gqvk bZ'ojh; vkUkUn esa yhu jgrk gSA

5- izk.kk;ke dk izHkko

v/;koj.kh; ra=k ,oa KkusfUnz;ksa dks LoLF; ,oa jksxeqDr cukus esa izk.kk;ke cgqr
egRoiw.kZ Hkwfedk fuHkkrk gSA fu;fer izk.kk;ke djus ls 'kjhj dh Ropk dks 'kq)
izk.kok;q vFkkZr~ vkWDlhtu (O2) izkIr gksrh gSA blhfy, Ropk jksxksa esa fu;fer #i ls
,oa fof/kiwoZd izk.kk;ke djus ls cgqr ykHk izkIr gksrk gSA izk.kk;ke ds vH;kl ls
izk.kk;ke ds Øe esa vuqykse&foykse] ukM+h 'kks/ku] lhRdkjh] 'khryh] Hkzkejh ,oa
HkfL=kdk vkfn dk vH;kl djus ls v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij cgqr
ldkjkRed izHkko iM+rk gSA
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6- /;ku dk izHkko

ruko ,oa mÙksftr voLFkk esa jgus ls 'kjhj ds v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij
cgqr udkjkRed izHkko iM+rk gSA ekufld vkosxksa&laosxksa ls xzLr jgus ij fofHkUu
Ropk jksx mRiUu gksrs gSa rFkk vle; Ropk esa >qfjZ;ka mRiUu gks tkrh gSaA KkusfUnz;ksa
dh dk;Z{kerk Hkh {kh.k gks tkrh gSA tcfd blds foijhr fu;fer :i ls /;ku]
fLFkjrk ,oa ,dkxzrk dk vH;kl djus ls 'kjhj esa vUr%lzkoh xzfUFk;ksa ds lzko vFkkZr~
gkeksZUl larqfyr (Hormonal Balance) gksrs gSaA gkeksZUl ds larqfyr jgus ij 'kjhj dh
p;kip; nj (Metabolism) lUrqfyr gksrh gS vkSj 'kjhj esa lefLFkfr mRiUu gksrh gS]
ftlls ifj.kke Lo#i v/;koj.kh; ra=k ,oa KkusfUnz;ka LoLFk&lfØ; ,oa jksxeqDr
jgrh gSaA

7- lekf/k dk izHkko

 lekf/k vFkkZr~ ldkjkRed Hkkoksa dk v/;koj.kh; ra=k ,oa KkusfUnz;ksa ij cgqr
ldkjkRed izHkko iM+rk gSA eu esa ldkjkRed Hkko ,oaa ldkjkRed fopkjksa ds izHkko
ls Ropke.My esa fo'ks"k vkHkk ,oa dkfUr dk fuekZ.k gksrk gSA LokFkZ dh ladh.kZrk dk
R;kx djrs gq, eu esa ldkjkRed Hkkouk] izlUurk] lUrqf"V] lg;ksx ,oa ijksidkj
ds Hkko j[kus ls v/;koj.kh; ra=k ,oa KkusfUnz;ka thou i;ZUr jksxeqDr ,oa
LoLFk&lfØ; cuh jgrh gSaA

bl izdkj Li"V gksrk gS fd ;kSfxd thou'kSyh ,oa ;kSfxd fØ;kvksa dk vH;kl
djus ls euq"; dk v/;koj.kh; ra=k ,oa KkusfUnz;ka LoLFk&lfØ; ,oa jksxeqDr
curs gSaA v/;koj.kh; ra=k ,oa KkusfUnz;kas ij fuEufyf[kr iF; vkgkj ldkjkRed
,oa viF; vkgkj udkjkRed izHkko j[krk gS&

iF; vkgkj& gjh iÙksnkj lfCt;ka tSls ikyd] eSFkh] pkSykbZ] puk] lgtu] xktj]
pdqUnj] VekVj] vk¡oyk] lks;kchu] [khjk] vadqfjr vUu] ekSleh Qy tSls vke]
iihrk] lsc] lUrjk] ekSleh] uhacw] nw/k&ngh] iuhj] ?kh] lw[ks esos tSls& cknke] equDdk]
fd'kfe'k] dktw] v[kjksV] gYnh dk lsou] ,syksfojk dk ysi ,oa ukfj;y rsy vFkok
ljlksa ds rsy dh ekfy'k Ropk ,oa KkusfUnz;ksa ij ldkjkRed izHkko j[krh gSA

viF; vkgkj& leqnzh ued] phuh] pk;] dkWQh] rEckdw] jklk;fud 'khry is;
¼dksYM fMªaDl½] ryk&Hkquk] cklh [kk| inkFkZ] pkbuht QwM tSls& pkÅehu] eksekst]
fiTtk] cxZj] QkLV QwM] fÝt dk B.Mk ikuh vkfnA
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;wfuVxr iz'u 4-1

d½ fjDr LFkkuksa dh iwfrZ dhft,&

1- Ropk esa mifLFkr ----------------------------------------------------uked rRo 'kjhj dh vYVªk
ok;ysV fdj.kksa ls j{kk djrk gSA

2- ekuo us=k dk lcls vkUrfjd Hkkx------------------------------------- dgykrk gSA

3- e/;d.kZ esa lquus dh fØ;k esa Hkkx ysus okyh ---------------------------- izeq[k vfLFk;ka
mifLFkr jgrh gSaA

4- euq"; esa Ropk ds o.kZ dk fu/kkZj.k ----------------------------------------- uked jatd inkFkZ
ls gksrk gSA

5- HkfDrlkxj uked xzUFk ds jpf;rk Lokeh ----------------------------------------- gSaA

[k½ lgh fodYi pqusa&

1- v/;koj.kh; ra=k dk dk;Z gS&

a) 'kjhj dks lqj{kkRed vkoj.k  (b) 'kjhj dks lqUnj vkÑfr iznku
iznku djuk djuk

c) cká okrkoj.k ls laosnukvksa d) mijksDr lHkhA
dks xzg.k djuk

2- Ropk fdl oxZ dk Ård gS&

a) la;ksth Ård b) is'kh; Ård

c) midyk Ård d) raf=kdh; Ård

3- euq"; dk d.kZ fdruh Mslhcy dh /ofu dks lquus esa l{e gksrk gS&

a) 2 ls 20 gVZt b) 5 ls 50 gVZt

c) 20 ls 20]000 gVZt d) 50 ls 50]000 gVZt

4- ekuo 'kjhj ds fdl vax dk vkdkj thou i;ZUr ,dleku cuk jgrk gS &

a) eq¡g b) vka[k

c) dku d) Ropk
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5- orZeku dky esa c<+rs Ropk dSUlj dk izeq[k dkj.k gS&

a) xzhu gkÅl bQSDV b) vkstksu gkWy

c) Xykscy okfe±x d) dksgjk

x½ lgh vFkok xyr crkb,&

1½ Ekkuo 'kjhj esa Ropk dk {ks=kQy 1.8 oxZ ehVj gksrk gSA ¼   ½

2½ Ropk dh ckgjh ijr ,ihMjfel dk fuekZ.k futhZo dksf'kdkvksa ls
gksrk gSA ¼   ½

3½ vUr%Ropk dks okLrfod Ropk ugha dgk tk ldrk gSA ¼   ½

4½ thHk esa fLFkr jlkadqj dsoy Bksl voLFkk esa gh mn~nhiu xzg.k ¼   ½
djrs gSaA

5½ e/; d.kZ ds vUnj ,oa cká ncko esa vf/kd vUrj gksus ij dku ¼   ½
dk ijnk QV ldrk gSA

?k½ ,d 'kCn esa mÙkj nhft, &

1½ ekuo 'kjhj dk dkSu lk vax lEiw.kZ 'kjhj dks lqj{kkRed vkoj.k iznku djrk
gS\

2½ euq"; esa uk[kwu dk fuekZ.k djus okyh dksf'kdkvksa dk uke fyf[k,A

3½ ekuo 'kjhj esa ckyksa dks dkyk jax iznku djus okys jatd inkFkZ dk uke fyf[k,A

4½ vk¡[kksa }kjk jax dh igpku djus okyh dksf'kdkvksa ds uke fyf[k,A

5½ okrkoj.k esa /ofu dh xfr fdruh gksrh gS\

vkius D;k lh[kk\

bl ;wfuV esa vkius lh[kk fd &

• ekuo 'kjhj dks lqj{kkRed vkoj.k iznku djus esa ,oa cká okrkoj.k ls laosnukvksa
dks xzg.k djus esa v/;koj.kh; ra=k ,oa KkusfUnz;ksa dh vR;Ur fof'k"V Hkwfedk gksrh
gSA

• v/;koj.kh; ra=k ,oa KkusfUnz;ksa ds vHkko esa ekuo thou vFkZghu lk izrhr gksrk gS
ftldh iw.kZrk dh dYiuk Hkh v/kwjh gks tkrh gSaA
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KkusfUnz; ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

• ekuo 'kjhj esa KkusfUnz;ka ,d vksj tgka Kku dks xzg.k djrh gSa ogha nwljh vksj eqfDr
izkIr djus dk lcls egRoiw.kZ lk/ku gksrh gSA

;wfuVkar iz'u

1- ekuo KkusfUnz; ra=k dks le>krs gq;s bl ij ;kSfxd izHkko dh foospuk dhft,A

2- ekuo 'kjhj esa KkusfUnz;ksa ds izdkjksa dks mnkgj.k lfgr le>kb;sA

3- ekuo 'kjhj esa isf'k;ksa ds dk;ks± ,oa egRo dk lfoLrkj o.kZu dhft,A

4- ekuo 'kjhj esa fuEu KkusfUnz; dh lajpuk ,oa fØ;kfof/k ij fVIi.kh fyf[k;s&

d½ vk¡[k [k½   dku

;wfuVxr iz'uksa ds mRrj

4-1

 d     [k     x ?k

1& eSysfuu 1& d 1& lgh 1& Ropk

2& jsfVuk 2& c 2& lgh 2& dSjksfVu

3& rhu 3& c 3& xyr 3& eSysfuu

4& eSysfuu 4& b 4& xyr 4& jksM~l rFkk dksUl

5& pj.knkl 5& b 5& lgh 5& 332 ehVj izfr lsd.M

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatw rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA
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6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj  ¼m0
iz0½A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<A
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5
ikpu ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] iwoZ dh ;wfuVksa esa vkius ekuo 'kjhj dks vk/kkjHkwr lajpuk iznku djus
okys rhu egRoiw.kZ ra=kksa ds fo"k; esa tkukA vkius tkuk fd vfLFk;ka ekuo 'kjhj ds fy,
vk/kkjHkwr lajpuk dk fuekZ.k djrh gSA isf'k;ka ekuo 'kjhj #ih lajpuk dks xfr'khy
cukus dk dk;Z djrh gSa vkSj Ropk bl 'kjhj dks lqj{kkRed vkoj.k iznku djrs gq,
ckgjh laosnukvksa dks xzg.k djus dk dk;Z djrh gSaA vc ;gka ij ;g iz'u mRiUu gksuk
LokHkkfod gS fd bl 'kjhj dks dk;Z djus ds fy, ÅtkZ dgka ls izkIr gksrh gS\ ge LFkwy
#i ls ;g eku Hkh ysa fd 'kjhj dks ÅtkZ vkgkj ls izkIr gksrh gS] rc ;g iz'u mRiUu gksrk
gS fd vkgkj ls fdl izdkj 'kjhj ÅtkZ izkIr djrk gS] dkSu&dkSu ls vax vkgkj ds ikpu
dh fØ;k esa Hkkx ysrs gSa rFkk ikpu ra=k esa dkSu& dkSUk lh fØ;k,a gksrh gSa\

fiz; f'k{kkfFkZ;ksa] vkidks ;g Hkh le>uk vko';d gS fd] ekuo 'kjhj eas izR;sd vax ,oa
ra=k dk viuk fo'ks"k egRo ,oa mi;ksfxrk gksrh gS ijUrq ekuo 'kjhj ds lHkh ra=kksa esa ikpu
ra=k fo'ks"k egRoiw.kZ blfy, gksrk gS D;ksafd lHkh ra=kksa dks dk;Z djus ds fy, ÅtkZ ikpu
ra=k ls gh izkIr gksrh gSA ikpu ra=k ds LoLFk ,oa lfØ; jgus ij 'kjhj ds vU; lHkh ra=k
Hkh ÅtkZoku  cus jgrs gq, vius&vius dk;ks± dks HkyhHkkafr laikfnr djrs jgrs gSa] tcfd
ikpu ra=k esa fodkj mRiUu gksus ij 'kh?kz gh 'kjhj ds nwljs vU; ra=k Hkh jksxksa ls xzLr gks
tkrs gSaA bl lanHkZ esa ^isV LoLFk&'kjhj LoLFk* ,oa ^lHkh jksx isV ls tUe ysrs gSa* vkfn
yksdksfDr;k¡ ikpu ra=k ds egRo dks Li"V djrh gSaA

;gka ij fo"k; dks ljy Hkk"kk esa mnkgj.k ds ek/;e ls le>saa rks ftl izdkj ,d xkM+h dks
pyus ds fy, isVªksy dh vko';drk iM+rh gS] Bhd mlh izdkj ekuo 'kjhj#ih xkM+h dks
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xfreku jgus ds fy, Xywdkst#ih bZ/ku dh vko';Drk iM+rh gSA 'kjhj dks ;g Xywdkst#ih
b±/ku Hkkstu ls izkIr gksrk gSA ekuo 'kjhj esa ikpu ra=k Hkkstu ds ikpu ds QyLo#i
Xywdkst dks xzg.k dj 'kjhj dks iznku dj nsrk gS ,oa 'ks"k vuqi;ksxh inkFkZ dks ey ds #i
esa ckgj mRlftZr djus dk dk;Z djrk gSA

bl ;wfuV esa ge] ikpu ra=k ds Lo#i dks le>us] blds egRo dks tkuus vkSj ;ksxkH;kl
ds izHkko dk lfoLrkj v/;;u djsaxsA

mís';

bl ;wufV ds v/;;u ds ckn vki &

 ikpu ra=k dk lkekU; ifjp; le>k ldsxsa(

 ikpu ra=k dh O;k[;k djus esa l{ke gks ldsaxs(

 ikpu ra=k dh lajpuk ,oa fØ;kfof/k dk o.kZu dj ldsaxs(

 ikpu ra=k ds egRo dks le>k ik;sxsa(

 ikpu ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k djus esa l{ke gks ik;saxsA

5-1 ekuo ikpu ra=k dk lkekU; ifjp; ,oa ifjHkk"kk
fiz; f'k{kkfFkZ;ksa] ekuo 'kjhj dks izfr{k.k vkUrfjd ,oa cká dk;kss± dks djus ds fy,
fujUrj ÅtkZ dh vko';drk gksrh gSA bl ÅtkZ dks euq"; vkgkj ls izkIr djrk gS] fdUrq
ftl :i esa euq"; vkgkj ;k Hkkstu xzg.k djrk gS og mldh tfVy voLFkk (Complicated
Form) gksrh gSA tfVy voLFkk esa vkgkj 'kjhj ds fy, vuqi;ksxh gksrk gSA vr% loZizFke
vkgkj dks 'kjhjksi;ksxh cukus gsrq mls ljy :i (Simple Form) esa ifjofrZr djuk gksrk
gSA Hkkstu dks tfVy ls ljy :i esa ifjofrZr djus dh fØ;k ikpu (Digestion) dgykrh
gSA

^^os lHkh HkkSfrd ,oa jklk;fud ifjorZu ¼fØ;k,a½] ftuds QyLo:i vkgkj 'kjhjksi;ksxh
vFkkZr~ 'kjhj }kjk xzg.k djus ;ksX; cuk;k tkrk gS] ikpu (Digestion) dgykrh gSA tks&tks
vax bu ikpu fØ;kvksa esa Hkkx ysrs gSa] ikpu vax (Digestive Organ) rFkk ftl ra=k ds
vUrZxr ikpu fØ;k iw.kZ gksrh gS] ikpu ra=k (Digestive System) dgykrk gSA**

ikpu ra=k dks ge bl izdkj ifjHkkf"kr dj ldrs gSa&

Þ ekuo 'kjhj ds vUnj Hkkstu ds tfVy iks"kd inkFkks± ,oa cM+s v.kqvksa dks fofHkUu jklk;fud
fØ;kvksa rFkk ,atkbEl dh lgk;rk ls ljy] NksVs ,oa ?kqyu'khy v.kqvksa esa ifjofrZr
djus dh fØ;k ikpu (Digestion) dgykrh gSA ekuo 'kjhj dk og ra=k tks ikpu fØ;k dks
iw.kZ djrk gS] ikpu ra=k (Digestive System) dgykrk gSAß
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“The Digestive System consists of the parts of the body that work together to turn food and
liquids into the building blocks and fuel that the Body needs.” It is uniquely designed to turn the
food into Nutrients which the Body uses for Energy, Growth and Cell repair.

vc ekuo ikpu ra=k ds vFkZ dks le>us ds mijkUr] bldh lajpuk dks tkuus dh ftKklk
mRiUu gksrh gSA vr% vc ikpu ra=k dh lajpuk ij fopkj djrs gSa&

5-2 Ekkuo ikpu ra=k dh lajpuk (Structure of Human
Digestive System)

fiz; f'k{kkfFkZ;ksa] euq"; dk ikpu ra=k 28 ls 32 QhV ¼yxHkx 9 ehVj½ yEch vkSj vuSfPNd
isf'k;ksa ls fufeZr ,d tfVy lajpuk (Complicated Structure) gksrh gS] tks eq[k ls izkjEHk
gksdj xqnk (Mouth to Anus) rd QSyh gksrh gSA ;g lajpuk ikpu iFk (Gastro Intestinal
Track) dgykrh gSA

fp=k 5-1% ekuo ikpu ra=k
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euq"; ds ikpu ra=k ds vUrxZr dkSu&dkSu ls ikpu vaxksa dk lekos'k gksrk gS& vkb;s
tkusa%

 eq[kh; xqgk (Oral cavity)

 xzluh (Pharynx)

 xzklufydk (Esophagus)

 vkek'k; (Stomach)

 {kqnzkU=k vFkok NksVh vkar (Small Intestine)

 Ck`gnkU=k vFkok cMh vkar (Large Intestine)

 eyk'k; (Rectum)

 Xkqnh; ufydk (Anal Canal)

 Xkqnk vFkok ey}kj (Anus).

;gka ij ;g Hkh le>uk pkfg, fd mijksDr vax ikpu fØ;k esa iz/kku vFkok izkFkfed vax
ds #i esa fØ;k'khy jgrs gSa tcfd buds lkFk&lkFk fuEu lgk;d vax Hkh ikpu fØ;k esa
lfØ; #i ls Hkkx ysrs gSa &

 nk¡r (Teeth)

 ftg~ok  (Tongue)

 rhu tksM+h ykj xzfUFk;ak (Salivary Glands)

 vXuk'k; ;k iSfUØ;kt (Pancreas)

  ;Ñr (Liver)

bu ikpu vaxksa dh lajpuk ,oa fØ;kfof/k dk o.kZu bl izdkj gS &

5-2-1 ekuo eq[kh; xqgk dh lajpuk (Structure of Oral Cavity or Buccal
Cavity)

euq"; esa ikpu ra=k dk izkjEHk eq[kh; xqgk ls gksrk gSA eq[kh; xqgk esa nk¡r] ftg~ok ,oa rhu
tksM+h ykj xzfUFk;ka mifLFkr gksrh gSaA

nk¡r] thHk ,oa ykj xzfUFk;k¡ (Teeth, Tongue & Salivary Glands)

nk¡r euq"; ds ikpu ra=k esa Hkkx ysus okys egRoiw.kZ lgk;d vax gSa] ftudk fuekZ.k
dSfY'k;e RkRo ls gksus ds dkj.k bUgsa dSfY'kHkwr bdkbZ (Calcified structure) dgk tkrk gSA
eq[k ls xzg.k fd;k Hkkstu loZizFke nk¡rksa }kjk dkVk&pck;k ,oa ihlk tkrk gSA 'kjhj esa
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mRifRr ds vk/kkj ij nk¡rksa ds nks izdkj gksrs gSa] izFke vLFkkbZ nk¡r (Temporary Teeth) vkSj
nwljs LFkkbZ nk¡r (Permanent Teeth)A vLFkkbZ nk¡r eq[k esa vkus ds dqN le; ckn VwV tkrs
gSa vkSj fQj iqu% nwljh ckj vkrs gSaA bUgsa nw/k ds nk¡r (Milk Teeth) Hkh dgk tkrk gS vkSj
budh la[;k 20 gksrh gS tcfd nwljs LFkkbZ nk¡r (Permanent Teeth) gksrs gSa] tks thou esa
,d ckj gh vkrs gSa vkSj budh la[;k 12 gksrh gSA bl izdkj euq"; ds eq[k esa dqy 32 nk¡r
gksrs gSaA lajpuk ds vuqlkj euq"; ds eq[k esa bulkbZtj] dsuk;u] izheksyj vkSj eksyj
(Incisors, Canines, Premolars & Molars) uked pkj izdkj ds nk¡r gksrs gSaA

fp=k 5-2% nk¡r dh lajpuk

euq"; ds nk¡rksa dk fuekZ.k dSfY'k;e uked rRo ls gksrk gS] rFkk nk¡rksa ds Åij ekuo
'kjhj dk lcls dBksjre inkFkZ busey (Enamel) dk ysi p<+k gksrk gSA ;g busey (Enamel)
nk¡rksa dks dBksjrk iznku djus ds lkFk&lkFk nk¡rksa dh lqj{kk djus dk dk;Z djrk gSA
Hkkstu esa vf/kd xeZ vkSj vf/kd B.Ms inkFkks± dk iz;ksx djus ls nk¡rksa ij busey (Enamel)
dh ijr dks gkfu igq¡prh gS] blds lkFk&lkFk nk¡rksa dh fu;fer #i ls lgh izdkj lQkbZ
ugha djus vFkok uqdhys&rst inkFkks± dks nk¡rksa ij iz;ksx djus ls busey dk Lrj nk¡rksa ls
gV tkrk gSA busey dk Lrj nk¡rksa ls gVus ij nk¡r cgqr detksj gks tkrs gSa vkSj nk¡rksa esa
B.Mk&xeZ ikuh yxuk] nk¡rksa esa nnZ&lwtu ,oa eqg esa laØe.k vkfn tfVyrk,a ¼jksx½
izkjEHk gks tkrh gSaA euq"; ds eqag dk fupys nk¡rksa okyk tcM+k (Lower Jaw) gh b/kj&m/kj
xfr dj ldrk gS] tcfd Åijh tcM+k (Upper Jaw) ,d LFkku ij fLFkj jgrk gSSA

ikpu ra=k ds izeq[k lgk;d vax ds #i esa thHk (Tongue) ikpu fØ;k esa egRoiw.kZ Hkkx
fuHkkrh gSA eq[k esa mifLFkr thHk Hkkstu ds Lokn dk irk yxkus ds lkFk&lkFk Hkkstu dks
pckus gsrq nk¡rksa ds e/; ykuk] Hkkstu ds ckjhd gksus ij fuxyus esa lgk;rk djuk ,oa
eq[k esa nk¡rksa dh lQkbZ] tSls egRoiw.kZ dk;Z lEikfnr djrh jgrh gSA

ekuo eq[kh; xqgk esa rhu tksM+h ykj xzfUFk;k¡ (Three Pairs of Salivary Glands) mifLFkr
gksrh gSaA bu ykj xzfUFk;ksa dks isjksfVM XyS.M (Parotid Glands), vf/kftàh; (Sublingual
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gland) o vf/kºUoh; (Submandibular gland) dgk tkrk gSA ykj xzfFk;k¡ izfr{k.k eq[k esa ykj
dk lzko.k djrh jgrh gSa ftlds QyLo#i eq[k dk Hkhrjh Hkkx lnSo xhyk cuk jgrk gSA
blds lkFk&lkFk Hkkstu djrs le; ;g ykj vf/kd ek=kk esa lzkfor gksdj Hkkstu esa
feydj mls xhyk dj fuxyus ;ksX; cukrh gSA euq"; esa ykj xzfUFk;k¡ izfrfnu 1 ls 1-5
yhVj ykj dk lzko.k djrh gSA ykj xzfUFk;ksa ij efLr"d dk fu;a=k.k gksrk gS] blhfy, /
;kuiwoZd Hkkstu xzg.k djus dh voLFkk esa ykj dk lzko.k i;kZIr ek=kk esa gksrk gS] ftlls
Hkkstu dk ikpu lgh izdkj gksrk gSA

5-2-2 xzluh (Pharynx)

eq[kh; xqgk ds ihNs okyk Hkkx dhi ds leku jpuk ds lkFk tqM+k gksrk gSA ;g jpuk
xzluh (Pharynx) dgykrh gSA bldk dk;Z eq[kh; xqgk ls Hkkstu dks xzkluyh (Esophagus)
rd igqapkuk gksrk gSA xzluh eq[k dk og Hkkx gksrk gS] tgk¡ ls eq[k esa pck;k gqvk Hkkstu
,oa ukfldk ls xzg.k fd;k 'okl vFkkZr Hkkstu ,oa 'okl nksuksa ,d&leku :i ls xqtjrs
gSaA ;gk¡ ls vkxs c<+rk gqvk Hkkstu xzkluyh (Esophagus) esa pyk tkrk gSA

5-2-3 xzkluyh ;k Hkkstu ufydk (Esophagus)

xzluh ls gksrk gqvk Hkkstu xzkluyh essa igqap tkrk gSA xzkluyh ds eq[k ij ,d iÙkh ds
leku jpuk d.BPNn (Epiglottis) <Ddu ds :i esa mifLFkr gksrk gSA ;g ,fiXyksfVl
Hkkstu fuxyrs le; ok;qufydk dks rFkk 'okl ysrs le; xzklufydk dks cUn dj nsrk
gS] ftl dkj.k Hkkstu xzkluyh essa ,oa 'okl ok;qufydk esa gh izos'k djrk gSA xzkluyh
eq[k ls vkek'k; rd nl bap yEch ,oa ,d bap O;kl okyh jpuk gksrh gS] ftldk fuekZ.k
yphyh ek¡lisf'k;ksa ls gksrk gSA

5-2-4 vkek'k; (Stomach)

ekuo 'kjhj esa o{kh; xqgk (Thoracic Cavity) ds uhps mnjh; xqgk (Abdominal Cavity) fLFkr
gksrh gSA mnjh; xqgk ekuo 'kjhj dh lcls cM+h xqgk gksrh gSA bl xqgk esa vkek'k;] NksVh
vkar] cM+h vkar] ;Ñr] fiÙkk'k; ,oa vXuk'k; vkfn vax fLFkr gkssrs gSaA mnjh; xqgk esa
ckbZ ilfy;ksa ds uhps ukS bap yEch ,d FkSys ds vkdkj dh jpuk gksrh gSA ;g jpuk
vkek'k; (Stomach) dgykrh gSA vkek'k; dk vkdkj ,oa vkÑfr euq"; }kjk xzg.k fd,
Hkkstu ds vuqlkj cnyrh jgrh gSA vkek'k; dh lkekU; {kerk ,d ls nks yhVj rd
HkksT; lkexzh xzg.k (Stomach have one to two litre Capacity) djus dh gksrh gSA blds vUnj
okLrfod [kkyh LFkku ugha gksrk gS vfirq Hkkstu ls [kkyh gksus ij bldh nksuksa nhokjsa
vkil esa feyh jgrh gSa] tks vkgkj ds vkus ij QSy tkrh gSA vkek'k; esa Hkkstu vkus ij
rkyc)~ xfr (Rhythmic Movement) ls ladqpu mRiUu gksrs gSa] ftuds QyLo:i Hkkstu
esa ikpd jl feyk;k tkrk gSA ;gha ij Hkkstu esa gkbZMªksDyksfjd vEy (HCl) feyk;k
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tkrk gS] ftlls Hkkstu dh dBksjrk u"V gks tkrh gS vkSj Hkkstu uje rFkk ljy gks tkrk
gSA vkek'k; esa Hkkstu dk :duk Hkkstu dh izÑfr (Nature Like Heavy or Light Diet) ij
fuHkZj djrk gSA gYdk lqikP; Hkkstu tYnh ¼nks ls rhu ?kaVs½ vkxs NksVh vkar esa pyk
tkrk gS] tcfd xfj"B ,oa Hkkjh Hkkstu vkek'k; esa nsj rd :drk gSA ;gh dkj.k gksrk gS
fd euq"; dks Hkkstu xzg.k djus ds de ls de pkj ls N% ?kaVs ckn ;kSfxd fØ;kvksa dk
vH;kl djus dk funsZ'k fn;k tkrk gSA vkek'k; esa Hkkstu dk vkaf'kd ikpu (Partially
Digestion) gks tkrk gSA blds i'pkr~ ipk gqvk Hkkstu yqxnh ds :i esa NksVh vkar esa igqap
tkrk gS vkSj vkek'k; iqu% [kkyh gks tkrk gSA vkek'k; ds [kkyh gksus ij mlesa iSnk gksus
okys ladkspksa ls gesa Hkw[k dh vuqHkwfr (Feeling of Hunger) gksus yxrh gSA

5-2-5 {kqnzkU=k vFkok NksVh vkar (Small Intestine)

Ekuq"; esa NksVh vkar dq.Myh ds :i esa (Coiled Form) QSyh gksrh gSSA bldh yEckbZ yxHkx
22 QhV ¼6-5 ehVj½ gksrh gSA egRoiw.kZ rF; ;g gSS fd vkdkj ds n`f"Vdks.k esa NksVh vkar
cM+h vkar ls yEch gksrh gS fdUrq ifjf/k esa NksVh gksus ds dkj.k bls NksVh vkar dh laKk nh
tkrh gSA NksVh vkar dh lajpuk dk v/;;u bls fuEu rhu Hkkxksa esa ckaVdj fd;k tkrk
gS&

d½ xzg.kh (Duodenum)

[k½ e/;kU=k ;k tstque (Jejunum)

x½ 'ks"kkU=k ;k bfy;e (Ileum)

fiz; f'k{kkfFkZ;ksa] NksVh vkar dk izkjfEHkd Hkkx vaxzsth Hkk"kk ds v{kj ‘C’ ds vkdkj dk gksrk
gS tks xzg.kh (Duodenum) dgykrk gSA xzg.kh Hkkstu ds ikpu dh n`f"V ls ikpu ra=k dk
cgqr egRoiw.kZ Hkkx gksrk gSA NksVh vkar ds bl xzg.kh uked Hkkx esa ;Ñr (Liver) ls vkus
okyk fiÙk (Bile) rFkk isfUØ;kt ls vkus okyk isfUØ;sfVd lzko (Pancreatic Secretion)
vkdj Hkkstu esa fey tkrk gSA Hkkstu esa bu lzkoksa ds feyus ls izksVhu] fLuX/k inkFkks± ,oa
dkcksZt dk ikpu gksus yxrk gS vFkkZr~ Hkkstu ds ;g rRo tfVy ls ljy #i esa ifjofrZr
gksus yxrs gSaA izksVhu dh deh ls Dokf'k;ksjdj uke jksx gks tkrk gSA Hkkstu esa mifLFkr
bu 'kjhjksi;ksxh rRokas dk ikpu blh Hkkx dh fØ;k'khyrk ij fuHkZj djrk gSA ;gka ij
egRoiw.kZ rF; ;g Hkh gS fd fiRr esa dksbZ Hkh ikpd jl vFkkZr~ ,UtkbZe mifLFkr ugha
gksrk gS vfirq fiRr dk lcls egRoiw.kZ dk;Z Hkkstu ds vEyh; LoHkko dks {kkjh; vFkok
mnklhu cukuk gksrk gSA ijUrq Hkkstu esa xfj"B] rSyh;] vR;Ur rh{.k ,oa vEyh; LoHkko
ds inkFkks± dk vf/kd lsou djus ls ;Ñr ls mRiUu fiRr jl Hkh bUgsa mnklhu izÑfr esa
ifjofrZr ugha dj ikrk gSA ,slh voLFkk esa vEyh; inkFkZ iDok'k; dh f>fYy;ksa ij
udkjkRed izHkko Mkyrs gq, vkar ds bl Hkkx esa] ?kko iSnk dj nsrs gSa ftls] vYlj jksx
(Ulcer) dgk tkrk gSA ;g vR;Ur xaHkhj jksx gS ftldk lEcU/k vkar ls gksrk gSA
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NksVh vkar dk vxyk Hkkx e/;kU=k ;k tstque (Jejunum) ,oa vfUre Hkkx 'ks"kkU=k ;k
bfy;e (Ileum) dgykrk gSA

NksVh vkar ikpu vkSj vo'kks"k.k (Digestion & Absorption) ds n`f"Vdks.k ls cgqr egRoiw.kZ
gSA NksVh vkar ds tstque vkSj bfy;e Hkkx esa rkSfy, ds jks, ds leku mHkkjuqek jpuk,a
ikbZ tkrh gS] bu jpukvksa dks vkU=kadqj ;k jlkadqj ;k foykbZ (Villi) dgrs gSaA budh
la[;k yk[kksa esa gksrh gSA foykbZ vkarksa ds vUnj dh lrg dks dbZ xq.kk c<+krs gq, Hkkstu ls
lkjrRo dks vo'kksf"kr djus dk dk;Z djrh gSA ;gka egRoiw.kZ rF; ;g gS fd NksVh vkar
esa fLFkr foykbZ ds }kjk 'kjhj esa Hkkstu dk vo'kks"k.k gksrk gSA foykbZ uked pw"kd
dksf'kdk,a Hkkstu ls iks"kd rRoksa dks vo'kksf"kr djrs gq, bUgsa jDr esa feykus dk dk;Z
djrh gSA NksVh vkar esa ygjnkj Øekuqdqapu xfr;ka (Peristalsis Movement) ikbZ tkrh gSa]
ftlds dkj.k Hkkstu /khjs&/khjs vkarksa esa vkxs c<+rk jgrk gSA

5-2-6 Ck`gnkU=k vFkok cM+h vkar (Large Intestine)

f'k{kkfFkZ;ksa] cM+h vkar dks fpfdRldh; Hkk"kk esa dksyksu (Colon) dgk tkrk gSA ;g yxHkx
nks ehVj yEch jpuk gksrh gS] ftldk dk;Z Hkkstu esa mifLFkr ty] yo.k ,oa foVkfeUl
dk vo'kks"k.k djuk gksrk gSA cM+h vkar igys Åij dh vksj vkjksgh dksyu (Ascending
Colon) rRi'pkr~ {kSfrt ds lekukUrj vuqizLFk dksyu (Transverse Colon) vkSj var esa
uhps dh vksj vojksgh dksyu (Descending Colon) esa gksrh gSA

cM+h vkar dk igyk Hkkx lhde (Caecum) dgykrk gSA ;g NksVh vkar ls tqM+k gksrk gSA
ftlds uhps dh vksj vaxqyh ds leku vkdkj dh ,d jpuk gksrh gS ftls vkariqPN
(Appendix) dgk tkrk gSA dqN oSKkfud lhde dks ,d vo'ks"kh vax (Vestigial Organ) ds
#i esa Lohdkj djrs gSaA ;g vkarksa esa gksus okys laØe.k dks jksdus dk dk;Z djrk gS fdUrq
dbZ ckj blesa Hkh laØe.k gks tkrk gS ftlds dkj.k cgqr rhoz osnuk gksrh gS] ftls
viSafMlkbfVl (Appendix Pain) dgk tkrk gSA bl voLFkk esa viaSfMDl dk vkWijs'ku
djds bls dkVdj fudky fn;k tkrk gSA

cM+h vkar ds {kSfrt ds lekukUrj vuqizLFk Hkkx (Transverse Colon) ds Åij gh vkek'k;
fVdk gksrk gSA ;gh dkj.k gksrk gS fd vf/kd Hkkstu dj ysus ij vFkok dqN yksxksa dks
Hkkstu djus ds ,dne ckn ey R;kx dh bPNk gksrh gS D;ksafd vkgkj ysus ij vkek'k;
dk vkdkj c<+rk gS] ftlls cM+h vkar ij ncko ij iM+rk gS vkSj blds ifj.kkeLo:i
cM+h vkar ds fØ;k'khy gksus ij ey R;kx dh bPNk gksrh gSA

cM+h vkar dk vxyk Hkkx Øe'k% eyk'k; (Rectum), Xkqnufydk (Anal Canal), Xkqnk (Anus)
dgykrk gS ftlesa vkgkj dk vuqi;ksxh 'ks"k Hkkx igys ey :i esaa ,d=k gksrk jgrk gS
rFkk var esa 'kjhj ls ckgj mRlftZr dj fn;k tkrk gSA

cM+h vkar dh yECkkbZ yxHkx 1-5 ehVj ¼1-5 ls 1-8 ehVj½ gksrh gSA cM+h vkar ikpu ds
n`f"Vdks.k ls fo'ks"k egRoiw.kZ ugha gksrh gS D;ksafd blesa Hkkstu ds tfVy va'k dks ljy
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:Ik esa ifjofrZr gksus dh dksbZ fØ;k ugha gksrh gS] vfirq ;gka ij Hkkstu ds vuqi;ksxh va'k
vFkkZr~ ey Hkkx ls ty ds iqu% vo'kks"k.k (Water Reabsorption) dh fØ;k gksrh gSA ftlds
ifj.kke Lo:i Hkkstu ls mRiUu ey inkFkZ nzoh; ls Bksl vkdkj xzg.k djus yxrk gSA
;gka ij ey inkFkZ dkQh le; rd jgrk gSA bl LFkku ij dqN lw{e thok.kq (Micro
Bactria) mifLFkr jgrs gSa tks vkgkj ds vifpr va'kksa ij fd.ou fØ;k (Fermentation)
djrs gaSA bl fd.ou fØ;k ds }kjk ;s thok.kq Hkkstu ds vuqi;ksxh va'k ls foVkfeu ‘K’
rFkk foVkfeu ch12 (‘B12’) dk la'kys"k.k (Synthesis of Vit. K & Vit. B12) djrs gSaA blds
lkFk&lkFk fd.ou fØ;k ds ifj.kke Lo:i vusd fo"kSyh xSls tSls dkcZu MkbZ vkWDlkbM
(CO2)] veksfu;k (NH3) rFkk lYQj MkbZ vkWDlkbM (SO2) vkfn Hkh mRiUu gksrh gSaA ;s xSlas
vk¡r ls jDr essa vo'kksf"kr (Gases Absorbed in Blood) gks tkrh gSaA ftlls jDr fodkj ,oa
fofHkUu Ropk jksx mRiUu gksrs gSaaA ;gh dkj.k gksrk gS fd Hkyh&Hkk¡fr vkarksa ds lkQ&LOkPN
ugha gksus ij vFkkZr~ vkarksa esa ey inkFkZ Hkjs gksus ij isV esa xSl vf/kd curh gS rFkk 'kjhj
esa jDr fodkj vkSj Ropk jksx mRiUu gksrs gSaA

;wfuVxr iz'u 5-1

d½ fjDr LFkkuksa dh iwfrZ dhft,A

1- Hkkstu dks tfVy ls ljy :i esa ifjofrZr djus dh fØ;k----------------------------------
dgykrh gSA

2- euq"; dk ikpu ra=k -------------------------------------------- ehVj yEch jpuk gksrh gSA

3- euq"; ds eq[k esa ------------------------------------------------- tksM+h ykj xzfUFk;ka gksrh gSA

4- NksVh vkar dk izkjfEHkd Hkkx ------------------------------------------- dgykrk gSA

5- euq"; esa Hkkstu dk ikpu -------------------------------------------------- ls izkjEHk gksrk gSA

[k½ cgqfodYih; iz'u&

1- ekuo ikpu ra=k dk dk;Z gS&

a) Hkkstu dk ikpu djuk b) iks"kd rRoksa dks vo'kksf"kr djuk

c) ey inkFkks± dk 'kjhj ls d) mi;ZqDr lHkh
mRltZu djuk

2- euq"; esa izksVhu dk ikpu dgka ls izkjEHk gksrk gS&

a) eq[k ls b) vkek'k; ls

c) NksVh vkar ls d) cM+h vkar ls
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3- euq"; esa izksVhu dh deh ls dkSu lk jksx gksrk gS&

a) jrksa/kh b) ,uhfe;k

c) LdohZ d) Dokf'k;ksdj

4- ty esa ?kqyu'khy foVkfeu gS&

a) foVkfeu ‘A’ vkSj ‘B’ b) foVkfeu ‘B’ vkSj ‘C’

c) foVkfeu ‘C’ vkSj ‘D’ d) foVkfeu ‘A’ vkSj ‘D’

5- cM+h vkar dk izFke Hkkx D;k dgykrk gS&

a) lhde b) foykbZ

c) eyk'k; d) xqnk

5-3 Hkkstu ds ikpu dh fØ;kfof/k (Physiology of Food
Digestion)

Hkkstu ds ikpu dk vFkZ blds ljy cuus ls gksrk gSA

(Digestion is a process to break down food and nutrients into simple form).

euq"; ds ikpu ra=k esa Hkkstu dks ljy cuus dh fØ;k] fuEu rhu LFkkuksa ij gksrh gS
vFkkZr~ vkgkj dk ikpu fuEu rhu LFkkuksa ij gksrk gS&

d½ eq[k esa ikpu (Digestion in Mouth)

[k½ vkek'k; esa ikpu (Digestion in Stomach)

x½ NksVh vkar esa ikpu (Digestion in Small Intestine)

bu LFkkuksa ij vkgkj ds fHkUu&fHkUu va'kksa dks ljyre #i esa ifjofrZr dj fn;k tkrk
gSA budk lfoLrkj v/;;u bl izdkj gS &

5-3-1 eq[k esa ikpu (Digestion in Mouth)

euq"; esa Hkkstu dk ikpu eq[k ls gh izkjEHk gks tkrk gSA Hkkstu lcls igys eq[k esa nk¡rksa
}kjk pck;k ,oa ihlk tkrk gS vr% nk¡r Hkkstu ds HkkSfrd ikpu esa Hkkx ysrs gSaA blds
lkFk&lkFk eq[k esa mifLFkr ykj xzfUFk;ksa (Salivary Glands) ls iSnk gksus okyh ykj Hkkstu
esa feykbZ tkrh gSA blh le; ftºok esa fLFkr Lokn dfydk,a (Taste Buds) Lokn dk xzg.k
djrh gSA blds lkFk&lkFk vkgkj dk Bksl :i Hkh ;gh ij u"V gks tkrk gS vkSj vkgkj
fuxyus ;ksX; gks tkrk gSA ykj esa ik;s tkus okyk lfyosjh ,ekbyst (Salivary Amylase)
uked ,Utkbe LVkpZ ¼dkcksZgkbMªsV½ ij fØ;k djds mls ljy :i esa cny nsrk gSA ;gh
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dkj.k gksrk gS fd ;fn vkgkj dks dqN vf/kd nsj rd pck;k tk;s rks dkcksZgkbMªsV dk
ikpu gksus ds dkj.k og ehBk yxus yxrk gSA bl izdkj Li"V gksrk gS fd eq[k esa
dkcksZgkbMªsV dk vkaf'kd ikpu gksrk gSA

5-3-2  vkek'k; esa ikpu (Digestion in Stomach)

vkek'k; esa vkgkj dk ikpu vkek'kf;d jl (Gastric Juice) }kjk gksrk gSA ;g jl vusd
inkFkks± dk feyk tqyk :i gS] blesa vkek'k; esa fLFkr vkDlsfUVd lSYl (Oxyntic Cells)
ls iSnk gksuk okyk gkbMªksDyksfjd vEy (HCl) rFkk dqN ,UtkbEl mifLFkr gksrs gSaA
,flM dh mifLFkfr ds dkj.k ;gka ij vkdj vkgkj vEyh; LoHkko (Acidic Nature) okyk
gks tkrk gSA vkek'k; esa fLFkr E;wdl ]vkek'k; dh nhokjksa ij ,d iryk vkoj.k cukdj
j[krh gS] ftlds dkj.k vkek'k; esa mifLFkr ,flM vkek'k; dh nhokjksa ij udkjkRed
izHkko vFkok nhokjksa dks gkfu ugha igqapk ikrk gSA

vkek'k; esa mRiUu vEy ds izHkko ls Hkkstu ds lkFk vkus okys thok.kq Hkh u"V gks tkrs gSaA
vkek'k; esa izksVhu dks ipkus okyk ,Utkbe] isfIlu ik;k tkrk gSA ;g isfIlu ,Utkbe
(Pepsin Enzyme) gkbMªksDyksfjd vEy ds lkFk feydj] ,d rst feJ.k cukrk gS] tks fd
izksVhu ij fØ;k djds mUgsa isIVksUl (Peptones) esa cny nsrk gSA bl izdkj ;gka vkek'k;
esa izksVhu dk vkaf'kd ikpu gksrk gSA ;gha ij ,d nwljk ,Utkbe jsfuu feYd izksVhu dks
ipkrk gS vkSj dSfY'k;e esa feydj dSf'kusV cukrk gSaA ;gha ij fLFkr ykbist uked
,Utkbe olk dks FkksM+h lh ek=kk esa ipkrk gSA ;g olk ¼QSV½ dks QSVh ,flM esa cny nsrk
gSA blds ckn ;gka ls v)Z ifpr vkgkj NksVh vkar esa Hkst fn;k tkrk gSA vkgkj dk iw.kZ
ikpu ,oa vo'kks"k.k NksVh vkar (Complete Digestion & Absorption in Small Intestine) esa
gksrk gSA

5-3-3 NksVh vkar esa ikpu (Digestion in Small Intestine)

Ekuq"; dh NksVh vkar esa dkcksZgkbMªsM] izksVhu ,oa olk dk iw.kZ ikpu gksrk gSA NksVh vkar
ds izkjfEHkd Hkkx M~;ksfMue esa ;Ñr (Liver) vkSj isfUØ;kt (Pancrease) uked xzfUFk;ksa ls
mRiUu lzko Hkkstu esa feyk fn, tkrs gSa] ftlls ikpu izfØ;k vkxs c<+rh gSA

euq"; ds mnjh; xqgk esa nkfguh vksj (Right side in Abdominal Cavity) 'kjhj dh lcls cM+h
xzfUFk ;Ñr mifLFkr gksrh gSA bl xzfUFk ls gjs&ihys jax dk ikpd nzO; fiÙk mRiUu
gksrk gS] tks ;Ñr esa cuus ds ckn fiÙkk'k; (Gall Bladder) esa ,d=k gksrk gS vkSj fiÙk
ufydk }kjk NksVh vkar esa feyk;k tkrk gSA fiÙk {kkjh; LoHkko (Basic Nature) dk ikpd
nzO; gS] tks vkek'k; ls vkus okys vEyh; izÑfr ds vkgkj dks mnklhu (Neutral) cukus
dk dk;Z djrk gSA vkgkj ds mnklhu gksus ij gh vXuk'k; ls mRiUu gksus okyk vXuk'kf;d
jl (Pancreatic Juice) Hkkstu ij dk;Z djrk gSA ;gh dkj.k gS fd ;Ñr esa fodkj mRiUUk
gksus ij Hkkstu dk ikpu Hkyh&Hkkafr ugha gks ikrk gSA
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vXuk'k; ;k Dykse xzfUFk (Pancreas) iÙkh ds leku vkdkj okyh jpuk gksrh gS] tks vkek'k;
ds lkekukUrj uhps dh vksj fLFkr gksrh gS rFkk vXuk'kf;d jl (Pancreatic Juice) dk
lzko.k djrh gSA bl vXuk'kf;d jl esa ,feyst] fVªfIlu vkSj ykbist uked ,UtkbEl
mifLFkr gksrs gSaA ,feyst LVkpZ dks ljy :i esa ifjofrZr djrk gS] fVªfIlu ,Utkbe
izksVhu ij fØ;k djrk gS rFkk ykbist olk dks ljy :i esa ifjofrZr djus dk dk;Z
djrk gSA

NksVh vkar dh nhokjsa rhljs egRoiw.kZ vka=kh; jl (Intestinal Juice) dk lzko.k djrh gSaA
vka=kh; jl esas dbZ ,UtkbEl mifLFkr gksrs gSa] tks dkcksZgkbMªsV dks mlds ljyre :i
Xywdkst esa] izksVhu dks ,feuks vEy (Amino Acid) esa rFkk olk dks QsVh ,flM o fXyLkjkWy
esa ifjofrZr dj nsrs gSaA bl izdkj xzg.k fd;k Hkkstu iw.kZ :Ik ls ljy :i esa ifjofrZr
gks tkrk gS vFkkZr~ vkgkj dk iw.kZ ikpu gks tkrk gSA

5-4 NksVh vkar esa vo'kks"k.k (Absorption in Small Intestine)
Ikkpu fØ;k iw.kZ gksus ij xzg.k vkgkj] NksVs d.kksa ,oa ljy :i (Break Down into Small
Particles & Simple Form) esa ifjofrZr gks tkrk gSA vkgkj dk ;g ljyre :i tc NksVh
vkar ls gksdj xqtjrk gS] rks NksVh vkar dh Hkhrjh lrg ij yk[kksa dh la[;k esa fLFkr
vaxqyh ds leku lw{e jpuk,a foykbZ (Villi) bl iks"kd va'k dks vo'kksf"kr djrs gq, jDr
essa feykus dk dk;Z djrh gSA NksVh vkar ds bfy;e Hkkx esa pwld dksf'kdkvksa&foykbZ ds
}kjk vkgkj ls iks"kd rRo vo'kksf"kr dj fy, tkrs gSa vkSj 'ks"k vuqi;ksxh va'k ey :i esa
cM+h vkar dks Hkst fn;k tkrk gSA bl izdkj NksVh vkar esa Hkkstu ds vo'kks"k.k dh fØ;k
iw.kZ gks tkrh gSA NksVh vkar esa vo'kks"k.k dh fØ;k iw.kZ gksus esa nks ls pkj ?k.Vs dk le;
yxrk gSA

5-5 cM+h vakr }kjk eyHkkx dk mRltZu (Excretion by Large
Intestine)

fiz; f'k{kkfFkZ;ksa] iks"kd rRo fudyus ds i'pkr vkgkj dk eyHkkx cM+h vkar esa vk tkrk
gSA ;gka blesa ls ty dh ek=kk dk iqu%vo'kks"k.k fd;k tkrk gSA vc ;g 'kjhj ds fy;s
vuqi;ksxh eyHkkx eyk'k; (Rectum) uked LFkku esa vkdj bdB~Bk gksus yxrk gS tks
cM+h vkar ds vfUre Hkkx xqnk (Anus) ds }kjk 'kjhj ls ckgj mRlftZr dj fn;k tkrk gSA

Hkw[k (Hunger)

Hkw[k] Hkkstu ysus ds izfr 'kjhj dk ,d mn~nhiu (Stimulus) gksrk gSA tc vkek'k;
[kkyh gks tkrk gS rks ogka ij mifLFkr Kku rUrq (Receptors) bldh lwpuk efLr"d esa
fLFkr dsUæ gkbiksFksyel (Hypothalamus) dks nsrs gSaA 'kjhj esa Xywdkst dk Lrj de
gksus ij Hkh 'kjhj dks Hkkstu dh vko';drk eglwl gksrh gSA
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5-6 ekuo Ikkpu ra=k ij ;ksx dk izHkko
fiz; f'k{kkfFkZ;ksa] Ekuq"; dk vkgkj ¼ikpu ra=k½ mlds thou esa cgqr egRoiw.kZ LFkku
j[krk gS D;ksafd lHkh dk;Z djus ds fy, ÅtkZ dh izkfIr vkgkj ls gh gksrh gSA blds
lkFk&lkFk vkgkj dk laca/k dsoy LFkwy 'kjhj ls ugha gksrk gS vfirq vkgkj dk euq"; ds
ekufld] vk/;kfRed ,oa lkekftd Lrj ij Hkh lh/kk izHkko iM+rk gSA euq"; }kjk xzg.k
vkgkj dk LFkwy Hkkx vFkkZr Bksl va'k 'kjhj ds fy, vuqi;ksxh gksrk gS vkSj ey ds :i esa
mRlftZr gks tkrk gSA vkgkj dk e/;e Hkkx vFkkZr nzoh; va'k 'kjhj ds fy, cgqr mi;ksxh
gksrk gS D;kasfd vkgkj ds nzoh; va'k dks NksVh vkar ds }kjk 'kjhj esa vo'kksf"kr fd;k tkrk
gS vkSj ;g Hkkx 'kjhj dh dksf'kdkvksa] /kkrqvksa] jl] jDRk vkfn dks iks"k.k rFkk ÅtkZ iznku
djrk gSA blds lkFk&lkFk vkgkj ds lw{e va'k ls eu dks iks"k.k izkIr gksrk gSA blhfy,
euq"; tSls vUUk dk lsou djrk gS] oSlk gh mldk eu curk gSA ;gh dkj.k gS fd
lkfRod vkgkj ls lkfRod eu vkSj lkfRod fopkj tcfd rkefld vkgkj ds lsou ls
rkefld o`fÙk;ka mRiUu gksrh gSaA ;kSfxd xzaFkksa ,oa Hkxon~xhrk esa ;ksx lk/kuk djus okys
;ksxh iq#"k dks lnSo lkfRod vkgkj dk mins'k fn;k x;k gSA lkfRod vkgkj dk lsou
djus ls euq"; ds 'kjhj] eu ,oa vkRek ij ldkjkRed izHkko iM+rk gSA bl rF; dks
mifu"kn~ esa Li"V djrs gq, dgk x;k gS&

vkgkj'kq)kS lRo'kq)kS] lRo'kq)kS /kqzokLe`frAA

¼NkUnksX; mifu"kn~½

;ksx lk/kuk dk çkjEHk gh 'kq) lkfRod vkgkj ls gksrk gS D;ksafd lkfRod vkgkj dk lsou
djus ls eu 'kkar jgrk gS vkSj fpÙk&o`fÙk;k¡ fLFkj gksrh gSaA ferkgkj dk ikyu djrs gq,
'kjhj ds fy, fgrdkjh vkgkj dk lsou djus okys ;ksxkH;klh lk/kd ds egRo ij izdk'k
Mkyrs gq, ;ksxhjkt JhÑ".k dgrs gSaa&

;qäkgkjfogkjL; ;qäps"VL; deZlqA

;qäLoIukocks/kL; ;ksxks Hkofr nq%[kgkAA
¼xhrk 6@17½

vFkkZr ftl iq#"k ds vkgkj&fogkj lgh ,oa la;fer gS] ftlds dk;ksZ dh fuf'pr fnup;kZ
gSA ftldk lksuk vkSj tkxuk fuf'pr gS] ,sls ;ksxh iq#"k dks fdlh çdkj dk nq%[k ugha
gksrkA rkRi;Z gS fd tks O;fDr vius vkgkj vkSj fogkj ij la;e j[krk gS og lHkh çdkj
ds nq%[kks] d"Vksa vkSj chekfj;ksa ls eqDr thou O;rhr djrk gSA

;ksx ds xzUFkksa esa vkgkj ds egRo dks fo'ks"k #i ls of.kZr fd;k x;k gSA ;ksx lk/kuk esa
vR;kgkj ¼vf/kd vkgkj dk lsou djuk½ dks lk/kuk dk izFke ck/kd rRo ekuk x;k gS
rFkk blds LFkku ij ferkgkj ds ikyu dk mins'k fn;k tkrk gSA ferkgkj dh O;k[;k
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djrs gq, egf"kZ ?ksj.M dgrs gaS&

'kq)a lqe/kqja fLuX/keqn~jk/kZfooftZre~A HkqT;rs lqjlaizhR;k ferkgkjfeea fonq%AA

vUusu iwj;sn~/kZa rks;su rq r`rh;de~A vn~jL; r`rh;ka'ka laj{ks}k;qpkj.ksAA

                                                      ¼?ksj.M lafgrk 5@21&22½

vFkkZr~& LoPN] lqe/kqj vkSj lqjl nzO; ls larks"kiwoZd vk/kk isV Hkjuk vkSj vk/kk [kkyh
j[kuk pkfg,A fo}kuksa us bls ferkgkj dgk gSA isV ds vk/ks Hkkx dks vUu ls] rhljs Hkkx
dks ty ls Hkjuk vkSj pkSFks Hkkx dks ok;q&lapykukFkZ [kkyh j[kuk pkfg,A

bl izdkj ;ksxlk/kuk esa lQyrk izkIr djus gsrq HkjisV Hkkstu ds LFkku ij dsoy vk/ks
isV Hkkstu lsou dks funsZf'kr fd;k x;k gSA fofHkUu fpfdRldh; 'kks/k vuqla/kku ls izkIr
lk{; Hkh ;g Li"V djrs gSa fd cgqr vf/kd ek=kk esa vkgkj ysus ls vip] dCt] xSl]
,flfMVh] vEyfiÙk rFkk vYlj tSls jksx mRiUu gksrs gSa tcfd vYi ek=kk esa Hkkstu ysus
ls ikpu ra=k Hkyh&Hkk¡fr lfØ;] LoLFk vkSj fØ;k'khy jgrk gSA

orZeku le; esa Hkksx&foykflrk ls iw.kZ thou'kSyh] Ñf=ke jaxksa ls ;qDr jklk;fud
vkgkj dk lsou] vfu;fer fnup;kZ ,oa izfrLi/kZk;qDr ekufld ruko vkfn dkjdksa ds
QyLo:i ikpu ra=k ds jksxksa ls xzLr jksfx;ksa dh la[;k lekt esa fnu&izfrfnu c<+rh
tk jgh gSA dCt] vip] xSl] ,lhfMVh] isV dk eksVkik] vth.kZ rFkk vYlj vkfn jksx
lekt esa cgqr rsth ls QSyrs tk jgs gSaA ;gka ij ;kSfxd fØ;kvkssa dk vH;kl ikpu ra=k
ij cgqr ldkjkRed izHkko j[krk gSA ikpu ra=k ij ;ksxe; thou 'kSyh ,oa ;kSfxd
fØ;kvksa ds izHkkoksa dk voyksdu bl izdkj gS&

1- "kVdeks± dk çHkko

"kVdeZ ds vUrxZr /kkSfr] cfLr] usfr] ukSfy] =kkVd vkSj dikyHkkfr] uked N% 'kks/ku
fØ;kvksa dk o.kZu vkrk gSA ;s 'kks/kd fØ;k;sa ikpu ra=k dh lQkbZ djrh gSaA /kkSfr
fØ;k ds vUrxZr of.kZr oeu/kkSfr] n.M/kkSfr vkSj oL=k/kkSfr uked rhu vH;kl
ikpu vaxksa dk 'kks/ku djrs gq, ikpu ra=k ds jksxksa dks nwj djrs gSaA oeu ,oa n.M
/kkSfr djus ls vEyfiÙk] ,lhfMVh] isV esa xSl cuuk] isV esa tyu] isV esa Hkkjhiu
vkfn jksxksa esa fo'ks"k ykHk çkIr gksrk gSA

oL=k/kkSfr ds vH;kl ls eq[kh; xqgk] xzluh] xzkluyh ,oa vkek'k; dh lQkbZ gksrh gS
rFkk vkek'k; esa ikpd jlksa ds lzko dh ek=kk c<+ tkrh gS] ftlls Hkw[k Hkyh&Hkk¡fr
yxrh gS rFkk Hkkstu dk ikpu Hkh vPNh çdkj gksus yxrk gSA ?ksj.M lafgrk esa of.kZr
/kkSfr fØ;k ds izdkjksa esa okfjlkj vUr/kkSZfr ¼'ka[kç{kkyu½ fØ;k dk o.kZu fd;k x;k
gSA okfjlkj vUr/kkSZfr vFkkZr~ 'ka[kiz{kkyu ds vUrxZr iUnzg ls chl fxykl xquxquk
uedhu ikuh ihus ds mijkUr ik¡p vklu fd;s tkrs gSaA vkluksa ds vH;kl djus ls
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xquxquk uedhu ty iwjs ikpu ra=k dh lQkbZ djrk gqvk v/kksekxZ ls ckgj fudy
tkrk gSA bl fØ;k ds vH;kl ls iwjs ikpu ra=k dh lQkbZ gksrh gS vkSj dCt tSlk
xaHkhj jksx nwj gksrk gSA

"kV~deZ dh nwljh cfLr fØ;k dk ekuo ikpu ra=k ij ldkjkRed izHkko iM+rk gSA
vk;qosZn 'kkL=k esa okrnks"k dk ewyLFkku cM+h vk¡r ekuk x;k gS ;gk¡ ij fLFkr ok;q
;fn dqfir gks tkrh gS rks lEiw.kZ 'kjhj esa fHkUu&fHkUu çdkj ds okrjksx mRiUu gksrs
gSaA okrnks"k dks ofLr deZ ds vH;kl ls cM+h vklkuh ls 'kkUr fd;k tk ldrk gSA
vr% isV esa xSl cuuk] Mdkjs vkuk] isV esa nnZ] vQkjk rFkk dCt vkfn okr nks"k dh
foÑfr ls mRiUu jksxksa esa Hkh ofLr fØ;k ykHk igq¡pkrh gSA mnj dh foÑrok;q efLr"d
esa tkdj rhoz fljnnZZZ dk dkj.k curh gSA ofLr fØ;k ds vH;kl ls rhoz nnZ esa Hkh
ykHk feyrk gS rFkk vYlj] coklhj vkSj vk¡rksa dk dSUlj vkfn xaHkhj jksx 'kjhj esa
mRiUu ugha gksrs gSaA

usfr fØ;k vkSj =kkVd deZ dk ikpu ra=k ij lh/kk&lh/kk izHkko ugha iM+rk gS tcfd
ukSfy fØ;k dk ikpura=k ij lh/ks&lh/ks izR;{k #i esa cgqr vPNk çHkko iM+rk gSA
ukSfy fØ;k ds fu;fer vH;kl ls ikpu vax n`"V&iq"V] LoLFk rFkk etcwr curs gSaA
ukSfy fØ;k esa isV dh ekalisf'k;ksa dk lapkyu fd;k tkrk gS ftlls isV dh vPNh
rjg ekfy'k gksrh gS ifj.kkeLo#i Hkkstu dk ikpu djus okyh tBjkfXu çfnIr
gksrh gS vkSj isV ds Åij fLFkr vuko';d pchZ u"V gksrh gSA dikyHkkfr dk vH;kl
ç'okl ds lkFk 'kjhj ds gkfudkjd fotkrh; inkFkks± dks ckgj fudkyrk gS ftlls
lHkh ikpu vax fØ;k'khy curs gSa vkSj Hkkstu ds ikpu] vo'kks"k.k rFkk mRltZu dh
fØ;k esa lq/kkj gksrk gSA

2- vklu dk çHkko

;ksxkluksa dk vH;kl ikpu ra=k ij lh/kk ,oa izR;{k izHkko Mkyrk gSA ;|fi vklu
djus dk izFke vkSj ewy fl)kUr gksrk gS fd ;ksxkkluksa dk vH;kl lnSo [kkyh isV
gh fd;k tkuk pkfg,A ijUrq ;ksxkluksa esa otzklu ,dek=k ,slk vklu gS ftldk
vH;kl Hkkstu djus ds rqjUr ckn fd;k tk ldrk gSA fu;fer #i ls Hkkstu xzg.k
djus ds ckn ik¡p ls nl feuV otzklu esa cSBus ij xzg.k fd, Hkkstu dk ikpu
vPNh çdkj gksrk gSA

oSKkfud 'kks/k&vuqla/kku ls Li"V gksrk gS fd 'olu fØ;k dks /;ku esa j[krs gq,
;ksxklu djus ij mnj izns'k esa fLFkr ikpu vaxksa esa ikstsfVo vkSj fuxsfVo izs'kj
¼ncko vkSj f[kapko½ mRiUu gksrk gSA vklu djrs le; tc lkeus dh vksj >qdk
tkrk gS rc ikpu vaxksa ij ncko iM+rk gS] rc bu vaxksa dh vksj jDr lapkj cUn gks
tkrk gS rFkk tSls gh ;g ncko gVrk gS ml le; cgqr rsth ds lkFk jDr ml vax
esa Hkj tkrk gS] ftlls ml vax dh xUnfx;k¡ gVrh gS rFkk mls T;knk ek=kk esa 'kq)
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vkWDlhtu ,oa iks"kd inkFkks± dh çkfIr gksrh gSA bl çdkj ;ksxkluksa dk vH;kl
djus ls ikpu ra=k LoLFk lfØ; ,oa etcwr gksrk gSA

vkluksa ds Øe esa ioueqDrklu] mÙkkuiknklu] lok±xklu] /kuqjklu] gyklu] ;ksx
eqæklu] e.Mwdklu] 'k'kkadklu] m"Vªklu] v)ZeRL;Usæklu] otzklu] lqIr otzklu
rFkk e;wjklu ,sls vklu gSa] ftudk fu;fer vH;kl djus ls ikpu ra=k LoLFk]
lfØ; ,oa ÅtkZoku cuk jgrk gSA bu vkluksa dk  vH;kl djus ls vip] xSl] Hkw[k
uk yxuk] dCt] vYlj] ,flfMVh] e/kqesg vkfn jksx ugha gksrs gaS rFkk ikpu ra=k otz
ds leku etcwr cu tkrk gSA e;wjklu dk vH;kl fo"k dks ipkus dh {kerk çnku
djus okyk gksrk gSA bl çdkj vkluksa dk vH;kl isV dh ekalisf'k;ksa dks etcwrh
çnku djrs gq, ikpu ra=k dks LoLFk] lfØ; ,oa etcwr cukrk gSA

vkluksa ds Øe esa ckjg ¼12½ vkluksa dk lfEefyr vH;kl *lw;Z ueLdkj* dgykrk
gSA lw;Z ueLdkj dk vH;kl ikpu ra=k dks LoLFk vkSj lfØ; cukrk gSA fu;fer
izkr%dky lw;Z ueLdkj dk vH;kl djus ls dCt] eksVkik] e/kqesg] xSl] isV nnZ]
Hkw[k u yxuk vkfn ikpu lEcfU/kr jksx euq"; ds thou esa ugha vkrs gSaA bu fodkjksa
ls xzLr euq"; lw;Z ueLdkj dk vH;kl djrk gS] rks ;s fodkj nwj gksrs gSa vkSj mÙke
LokLF; dh izkfIr gksrh gSA

3- eqækvksa o cU/kksa dk çHkko

ikpu ra=k ij fofHkUu eqækvksa ,oa cU/kksa dk ldkjkRed çHkko iM+rk gSA eqækvksa esa
eq[; :i ls Hkqtaxuh] vf'ouh eqæk] foijhrdj.kh rFkk egkeqnzk ikpu ra=k dks fo'ks"k
:i ls çHkkfor djrh gSaA cU/kksa dk Hkh ikpu ra=k ij vPNk çHkko iM+rk gSA ewy
cU/k dk vH;kl cM+h vkar dks fo'ks"k :i ls lfØ; ,oa fØ;k'khy cukrk gS rFkk
ikpu ra=k ds jksxksa dks Hkh nwj djrk gSA mfì;kuca/k mnj çns'k esa foijhr ncko iSnk
djrk gSA mfì;kuca/k dk vH;kl isV dh ekalisf'k;ksa dks yphyh rFkk fØ;k'khy
cukrk gSA ;g yhoj] vkek'k; rFkk vkarksa dks fØ;k'khy cukrk gSA mfì;ku ca/k ds
vH;kl ls fofHkUu ikpd jl vf/kd ek=kk esa Lkzkfor gksrs gSa] ftlls Hkkstu dk ikpu
Hkyh&Hkk¡fr gksrk gSA

;kSfxd cU/kksa ds lkFk vfXulkj fØ;k dk vH;kl isV ds vkUrfjd ikpu vaxksa dh
ekfy'k djrk gSA bldk vH;kl djus ls lEiw.kZ ikpu ra=k LoLFk] lfØ; ,oa fodkjksa
ls eqDr cukrk gSA

4- çk.kk;ke dk çHkko

çk.kk;ke ls rkRi;Z çk.k rRo dk foLrkj djus ls gSA çk.kk;ke dk vH;kl djus ls
'kq) çk.k ok;q ¼vkWDlhtu½ vf/kd ek=kk esa ikpu ra=k dks çkIr gksrh gS] ftlls ikpu
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fØ;k c<+rh gSA fu;fer :i ls ukM+h 'kks/ku] vuqykse&foykse] lw;Z&Hksnh] mTtk;h]
HkfL=kdk ,oa Hkzkejh izk.kk;keksa dk fof/kiwoZd vH;kl djus ls ikpu ra=k dh
fØ;k'khyrk c<+rh gS vkSj ikpu vax LoLFk cuk jgrk gSA

5- çR;kgkj dk çHkko

izR;kgkj ls rkRi;Z viuh bafæ;ks ij la;e djus ls gksrk gSA bafæ;ksa ij vla;e
fHkUu&2 izdkj ds ikpu jksxksa ,oa O;kf/k;ksa dks tUe nsrk gS tcfd bafæ;ksa ij la;e
jksxksa dks 'kjhj ls nwj djrk gSA izR;kgkj ds ikyu ls izKkijk/k ij fu;a=k.k gksrk gS
vkSj euq"; jktfld ,oa rkefld vkgkj dk R;kx djrk gqvk 'kq) vkSj lkfRod
vkgkj gh xzg.k djrk gSA lkFk gh lkFk vR;f/kd fepZ&elkys ,oa ued vkfn ls eu
dks gVkrk gqvk] izkÑfrd vkgkj dk lsou djus yxrk gS] ftldk ldkjkRed izHkko
lEiw.kZ ikpu ra=k ij iM+rk gSA bl izdkj fuf'pr le; ij fgr~Hkqd&fer~Hkqd&
_r~Hkqd ¼fgr~Hkqd vFkkZr~ 'kjhj dh izÑfr ds vuqlkj fgrdkjh] fer~Hkqd vFkkZr de
ek=kk esa vkSj _r~Hkqd vFkkZr~ o"kZ dh vyx&vyx _rqvksa ds vuqlkj½ vkgkj dk
lsou djus ls isVnnZ] Hkw[k ugha yxuk] Hkkstu ugha ipuk] isVxSl] ,lhfMVh] vYlj
rFkk dCt] vkfn jksx lewy u"V gks tkrs gSaA

6- /;ku dk çHkko

/;ku ls rkRi;Z 'kjhj ,oa eu dh ,d:irk ls gksrk gSA /;ku dk vH;kl 'kkjhfjd
fLFkjrk vkSj ekufld ,dkxzrk dks mRiUu djrk gS ftlls ikpd jl ,oa vUr%lzkoh
gkeksZUl lUrqfyr gksrs gSaA /;ku ds vH;kl ls ;Ñr] isfUØ;kt vkSj fiV;wVjh xzfUFk
vkfn xzfUFk;ksa ls mRiUu lzko lUrqfyr gksrs gSa] ftldk ikpu rU=k ij ldkjkRed
izHkko iM+rk gSA fu;fer /;ku dk vH;kl djus ds QyLo:i vkek'k; dk vkdkj]
vkarks dk vkdkj] ;Ñr rFkk iSfUØ;kt vkfn vaxksa dh fØ;k'khyrk ij cgqr vPNk
izHkko iM+rk gSA blds foijhr Øks/k] vkos'k] Hk;] fpUrk ,oa volkn vkfn foÑr
euksn'kkvksa dk ikpu vaxksa dh fØ;k'khyrk ij cgqr udkjkRed izHkko iM+rk gSA
vfLFkj ekufld laosxksa&vkosxksa dh voLFkk esa Hkkstu djus ij ikpd jlksa vFkkZr~
ykj ,oa ,UtkbZEl dk lzko.k lgh izdkj ugha gks ikrk gS] ftlls ikpu fØ;k esa
ck/kk mRiUu gksrh gS vkSj vip] Hkw[k ugha yxuk] dCTk] vthZ.k] isV nnZ&xSl] e/kqesg
tSls ikpu jksxksa dh mRifÙk gksrh gSA bl voLFkk esa /;ku djus ls ikpu ra=k ij cgqr
ldkjkRed izHkko iM+rk gSA

7- lekf/k dk çHkko

;gka lekf/k dk vFkZ ldkjkRed Hkkoksa dh vuqHkwfr djus ls gSA udkjkRed vuqHkwfr
j[krs gq, vPNk ,oa ikSf"Vd vkgkj Hkh 'kjhj esa udkjkRed izHkko nsrk gSA tcfd
blds foijhr ldkjkRed Hkko ls fo"k Hkh ve`r ds leku xq.kdkjh izHkko nsus esa
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leFkZ gksrk gSA rkRi;Z ;g gS fd ldkjkRed Hkko ls Hkkstu xzg.k djus ij Hkkstu ds
ikpu] vo'kks"k.k vkSj mRltZu dh fØ;k lqO;ofLFkr curh gS vkSj ikpu ra=k LoLFk]
lfØ;] ÅtkZoku ,oa jksxeqDr jgrk gSA

mijksDr ;ksxkaxksa ds lkFk&lkFk iF; ,oa viF; vkgkj Hkh ikpu ra=k dks LoLFk] lfØ;]
ÅtkZoku vkSj fodkjeqDr cukus esa egRoiw.kZ Hkwfedk fuHkkrs gS aA ikpu ra=k dks
LoLFk&lfØ; cukus gsrq iF; vkgkj ds vUrxZr xsgw¡&tkS ,oa pus dk pkSdj ;qDr vkVk]
dhVuk'kd nokbZ;ksa ds izHkko ls eqDr EkkSleh Qy&lfCt;ka] vadqfjRk vUu] ikSf"Vd [kkn~;
inkFkZ tSls cknke] equDdk] fd'kfe'k] [ktwj vkfn lqikP; vkgkj ,oa i;kZIr ek=kk esa ty
ds lsou vkfn dk lekos'k gksrk gSA tcfd blds foijhr viF; vkgkj ds vUrxZr eSnk]
ued] phuh] jklk;fud [kkn~; inkFkZ] rSyh; inkFkZ] jktfld ,oa rkefld vkgkj dk
o.kZu vkrk gS] ftudk lsou djus ls ikpu ra=k ij udkjkRed izHkko iM+rk gS vkSj ikpu
ra=k jksxksa ls xzLr gks tkrk gSA

;wfuxr iz'u 5-2

d½ lR; vFkok vlR; dFku dk p;u dhft, &

1½ ekuo ikpu ra=k 28 ls 32 QhV yEch ,d ljy jpuk gksrh gSA ¼    ½

2½ egf"kZ ?ksj.M isV ds vk/ks Hkkx dks vUu] rhljs Hkkx dks ty vkSj ¼    ½
pkSFks Hkkx dks ok;q&lapykukFkZ gsrq [kkyh j[kus dk mins'k djrs gSaA ¼    ½

3½ 'ka[kiz{kkyu fØ;k esa 12 vkluksa dk vH;kl fd;k tkrk gSA ¼    ½

4½ Hkqtaxuh] vf'ouh eqæk] foijhrdj.kh rFkk egkeqnzk ikpu ra=k ij ¼    ½
ldkjkRed izHkko j[krh gSA

5½ otzklu dk vH;kl Hkkstu xzg.k djus ds rqjUr ckn ugha djuk ¼    ½
pkfg,A

[k½  ,d 'kCn esa mÙkj nhft, &

1½ ykj esa dkSu lk ,UtkbEk gksrk gS\

2½ dkcksZgkbMªsV ds ljyre Lo:i dk uke fyf[k,A

3½ euq"; esa NksVh vkar dh yEckbZ fdruh gksrh gS\

4½ euq"; efLr"d ds fdl Hkkx ls Hkw[k dh vuqHkwfr gksrh gS\
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M½ lqesfyr djrs gq, lgh dwV dk iz;ksx djsaA

1- bUlwfyu ¼Insulin½ &       a- NksVh vkar

2- Vk;fyu ¼Ptyalin½ &       b- vkek'k;

3- gkbMªksDyksfjd vEy ¼HCl½ & c- ykj

4- busey ¼Enamel½ & d- isfUØ;kt

5- foykbZ ¼Villi½ & e- nkar

vkius D;k lh[kk

bl ;wfuV esa vkius lh[kk fd&

• ikpu ra=k ekuo 'kjhj dks Hkkstu ls ÅtkZ iznku djus dk egRoiw.kZ dk;Z djrk gSA

• euq"; dk ikpu ra=k 28 ls 32 QhV yEch jpuk gksrh gS tks eq[k ls izkjEHk gksdj xqnk
rd QSyh gksrh gSA

• euq"; ds ikpu ra=k rhu egRoiw.kZ dk;ks±& Hkkstu dks ljy #i esa ifjofrZr djuk]
ljy #i dks vo'kksf"kr djuk vkSj 'ks"k vuqi;ksxh ey Hkkx dks 'kjhj ls mRlftZr
djus dk dk;Z djrk gSA

• euq"; ds ikpu ra=k ds LoLFk ,oa lfØ; jgus ij lEiw.kZ 'kjhj ÅtkZoku jgrk gS
tcfd ikpu ra=k ds jksxxzLr gks tkus ij 'kjhj ÅtkZghu ,oa fofHkUu izdkj ds
fodkjksa ls xzLr gks tkrk gSA

• ;ksx ds fofHkUu vH;kl tSls& "kV~deZ] vklu] izk.kk;ke vkfn lEiw.kZ ikpu ra=k ij
cgqr ldkjkRed izHkko j[krs gSaA

• bu vH;klksa ds izHkko ls euq"; dk ikpu ra=k thou i;ZUr LoLFk] lfØ;] ÅtkZoku
vkSj jksxeqDr cuk jgrk gSA

;wfuVkar iz'u
1- ekuo ikpu ra=k dks le>krs gq;s] bl ij ;kSfxd izHkko dh foospuk dhft,A

2- ikpu fØ;k dks lfoLrkj le>kb;sA

3- orZeku le; esa c<+rs ikpu ra=k ds fodkjksa esa ;kSfxd fØ;kvkssa ds izHkko dk mYys[k
dhft,A

4- fuEu ij fVIif.k;ka fyf[k,&

           1& vkek'k;                           2& ;Ñr

           3& NksVh vkar                         4& cM+h vakr
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;wfuVxr iz'uksa ds mRrj

5-1
d-  [k-

1- ikpu 1& d

2- 28 ls 32 QhV 2& b

3- rhu 3& d

4- M~;wfMue 4& b

5- eq[k 5& a

5-2

d [k x

1- vlR; 1& VkW;fyu d,c,b,e,a

2- lR; 2& Xywdkst

3- vlR; 3& 22 QhV

4- lR; 4& gkbiksFkSYel

5- vlR;

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatq rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj ¼m0
iz0½ A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<A
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6
'olu ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] fiNyh ;wfuV esa vkius ekuo 'kjhj dks ÅtkZ iznku djus okys ikpu ra=k
ds fo"k; esa tkukA vkius tkuk fd euq"; tks Hkkstu xzg.k djrk gS] ikpu ra=k ds fofHkUu
vax loZizFke ml vkgkj dks ljy #i esa ifjofrZr djrs gSa] rRi'pkr~ ml ljy va'k dks
'kjhj esa vo'kksf"kr fd;k tkrk gS vkSj 'kjhj ds vuqi;ksxh ey Hkkx dks 'kjhj ls mRlftZr
djus dk dk;Z ikpu ra=k ds }kjk fd;k tkrk gSA geus ;g Hkh tkuk fd Hkkstu ds ljyre
va'k ds #i esa Xywdkst 'kjhj dks izkIr gks tkrk gSA Xywdkst ls 'kjhj dks ÅtkZ] fdl izdkj
izkIr gksrh gS] bl ij fopkj djus dh vko';drk gS\

ekuo 'kjhj ds vUnj [kk| inkFkks± ds ikpu (Digestion) ds mijkUr iks"kd jl dks Xywdkst
(Glucose) ds :Ik esa jDr esa vo'kksf"kr dj fy;k tkrk gSA ;g iks"kd jl (Glucose) jDr ds
ek/;e ls lEiw.kZ 'kjhj dh izR;sd dksf'kdk esa ig¡qpk;k tkrk gS fdUrq tc rd bl Hkkstu
jl dk ngu vFkkZr~ vkWDlhdj.k (Oxidation) ugha gksrk gS] rc rd blls ÅtkZ eqDr ugha
gks ikrh gSA ngu dh fØ;k esa vkWDlhtu (02) xSl dk mi;ksx gksrk gS ,oa dkcZu
MkbZvkWDlkbM  (C02) uked xSl mRiUu gksrh gSA ;g fØ;k 'olu (Respiration) dgykrh
gS ftlesa 'okl ds #i esa vkWDlhtu (02) xzg.k dh tkrh gS vkSj iz'okl ds #i esa dkcZu
MkbvkWDlkbM (C02) mRlftZr dh tkrh gS] blhfy, 'olu fØ;k dk lkekU; vFkZ
'okl&iz'okl dh fØ;k ls fy;k tkrk gSA ;g 'okl&iz'okl dh fØ;k euq"; ds 'kjhj esa
thou dk ,d izeq[k y{k.k gSA euq"; Hkkstu ds vHkko esa dqN fnuksa rd thfor jg ldrk
gS] ty ds vHkko esa dqN ?kaVs fcrk ldrk gS fdUrq 'okl&iz'okl vFkok ok;q ds vHkko esa
dqN gh {k.kksa esa mlds thou dk vfLrRo lekIr gks tkrk gSA
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fpfdRlk foKku ds vuqlkj ;fn yxkrkj pkj feuV rd ekuo 'kjhj esa 'okl&iz'okl
fØ;k ugha gksrh gS rc 'kjhj dh dksf'kdk,a vkWDlhtu (O2) ds vHkko esa ejus yxrh gS rFkk
lcls igys bldk izHkko efLr"d (Brain) ,oa ân; (Heart) tSls egRoiw.kZ vaxksa ij iM+rk
gSA okLro esa 'okl ds ek/;e ls ckº; ok;qe.My dh vkWDlhtu (O2) 'kjhj dh vkUrfjd
dksf'kdkvksa rd igqaprh gS rFkk bl fØ;k ds :d tkus ij vkUrfjd dksf'kdkvksa dks
vkWDlhtu (O2) izkIr ugha gks ikrh gSA vkWDlhtu (O2) ds vHkko esa dksf'kdk esa ÅtkZ
mRifRr dh fØ;k ¼Xywdkst dk vkWDlhdj.k½ ugha gks ikrh gS vkSj ÅtkZ ds vHkko esa 'kjhj
dh dksf'kdk,aa ejus yxrh gaSA bl izdkj ekuo 'kjhj dh dksf'kdkvksa dks thfor j[kus esa
'olu ra=k cgqr egRoiw.kZ Hkwfedk ogu djrk gSA

vkb;s bl ;wfuV esa] 'olu ra=k ds Lo#i dks le>us ,oa blds egRo dks foLrkj iwoZd
le>us dk iz;kl djsaA blds lkFk&lkFk ekuo 'olu ra=k dks dkSu&dkSu ls ;ksxkH;kl
izHkkfor djrs gSa] bldk lfoLrkj v/;;u djsaA

mís';

bl ;wfuV ds v/;;u ds ckn vki &

 'olu ra=k dk lkekU; ifjp; le>k ldsxsa(

 'olu ra=k dh O;k[;k djus esa l{ke gks ldsaxs(

 'olu ra=k dh lajpuk ,oa fØ;kfof/k dk o.kZu dj ldsaxs(

 'olu ra=k ds egRo dks le>kus esa l{ke gksaxs(

 'olu ra=k ij ;kSfxd fØ;kvksa ds izHkko dh] O;k[;k dj ldsaxsA

6-1 ekuo 'olu ra=k dk lkekU; ifjp; ,oa ifjHkk"kk
f'k{kkfFkZ;ksa] ekuo 'kjhj dk ,slk laLFkku tks 'kjhj dh dksf'kdkvksa dks vkWDlhtu iznku
djrk gS ,oa blds lkFk&lkFk dksf'kdkvksa esa mifLFkr dkcZu MkbZ vkWDlkbM uked xSl
dks ckgj fudkyus dk egRoiw.kZ dk;Z djrk gS] 'olu ra=k dgykrk gSA ekuo 'olu ra=k
dks lqO;ofLFkr #i esa bl izdkj ifjHkkf"kr fd;k tkrk gS&

^^ekuo 'kjhj esa fLFkr og ra=k tks] ok;qe.My dh vkWDlhtu (O2) dks 'okl (Inspiration)
ds :i esa 'kjhj dh vkUrfjd dksf'kdkvksa rd igqapkus dk dk;Z djrk gS rFkk 'kjhj dh
vkUrfjd dksf'kdkvksa esa fLFkr dkcZu MkbZvkWDlkbM  (CO2) dks ckº; ok;qe.My esa NksM+us
(Expiration½ dk egRoiw.kZ dk;Z djrk gS] 'olu ra=k (Respiratory System) dgykrk gSA**
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The Cells of the Human Body require a constant stream of Oxygen to stay alive. The
Respiratory System provides Oxygen to the body’s cells while removing Carbon dioxide,
a waste product that can be lethal if allowed to accumulate. There are 3 major parts of the
Respiratory System: the airway, the lungs, and the muscles of respiration, which includes
the Nose, Mouth, Pharynx, Larynx, Trachea, Bronchi and Bronchioles, Air sacs, Lungs
and Diaphragm.

6-2 ekuo 'olu ra=k dk oxhZdj.k (Classification of Human
Respiratory System)

ekuo 'olu ra=k dh lajpuk ukfldk ls izkjEHk gksrh gSA ;g ra=k ukfldk ls izkjEHk gksdj
QsQM+ksa ,oa Mk;Ýke rd QSyk gksrk gSA tks 'olu dh egRoiw.kZ fØ;k dks lEikfnr djus
dk dk;Z djrk gSA vc vkids eu esa ;g iz'u Hkh mRiUu gksuk LokHkkfod gh gS fd 'olu
fdls dgrs gSa\ fiz; fo|kfFkZ;ksa] 'olu mu HkkSfrd&jklk;fud fØ;kvksa ds lfEefyr
:i esa gksrk gS ftlds vUrxZr ckº; ok;qe.My dh vkWDlhtu (O2) '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 dkcZu MkbZvkWDlkbM  ¼CO2½ dks 'kjhj ls ckgj
fudkyrh gSA 'olu izR;sd izk.k/kkjh tho dh og egRoiw.kZ fØ;k gS ftls og izfr{k.k
thou i;ZUr fuckZ/k :i ls djrk jgrk gSA tks thou dh mRifRr ds lkFk izkjEHk gksdj
thou i;ZUr pyrh gS] ftldk uk gksuk vFkkZr :d tkuk gh e`R;q dk |ksrd gksrk gSA
lajpuk ds vk/kkj ij ekuo 'olu ra=k dks fuEufyf[kr nks Hkkxksa esa ckaVk tkrk gS&

'olu ra=k

ckº; 'olu ra=k vUr%'olu ra=k
(External Respiratory System) (Internal Respiratory System)

fp=k 6-1% 'olu ra=k

6-2-1 ckº; 'olu ra=k (External Respiratory System)

fiz; f'k{kkfFkZ;ksa] ckº; 'olu ra=k ds vUrxZr ckº; ok;qe.My ls ok;q ysdj QsQM+ksa rd
igqapkus okys vaxksa dh lajpuk dk o.kZu vkrk gSA blds vUnj ukfldk (Nose)] xzluh
(Pharynx)] Loj;a=k (Larynx)] 'okluyh (Trachoea)] 'oluh (Bronchus)] 'olfudk,a
(Bronchioles), ok;qdks"k (Alveoli)] QsQM+sa (Lungs) ,oa Mk;Ýke (Diaphragm) dh lajpuk ,oa
fØ;kfof/k dk o.kZu vkrk gSA
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6-2-2 vUr%'olu ra=k (Internal Respiratory System)

vUr%'olu ra=k ds vUrxZr QsQM+ksa esa xSlksa dk vknku&iznku (Exchange of Gases)] jDr
}kjk vkWDlhtu dk ifjogu (Transportation of O2)] dksf'kdk esa vkWDlhtu&dkcZuMkbZ
vkWDlkbM dk fofue; (Transportation of O2 & CO2 by Blood)] jDr }kjk dkcZuMkbZ
vkWDlkbM dk ifjogu ¼Transportation of CO2 by Blood) rFkk dkcZuMkbZ vkWDlkbM dk
QsQM+ksa esa fofue; (Exchange of CO2 in Lungs) dh fØ;k dk o.kZu vkrk gSA vUr% 'olu
ra=k ds vUrxZr QsQM+ksa ls vkxs dh leLr fØ;kvksa dk lekos'k gksrk gSA

6-3 ekuo 'olu rU=k dh lajpuk (Structure of Human
Respiratory System)

vc rd vkius 'olu ds fo"k; esa le>kA vkb,] vc ekuo 'olura=k dh lajpuk le>rs
gSaA euq"; esa QsQM+ksa }kjk 'olu gksrk gS] ,sls 'olu dks Qq¶Qqlh; 'olu (Pulmonary
Respiration) dgk tkrk gSaA blds lkFk lkFk og ekxZ ftlls ok;qe.My dh  'kq) ok;q
QsQM+ksa esa  izos'k djrh gS rFkk QsQM+ksa ds vUnj ls v'kq) ok;q  ckgj fudyrh gS] mls
'olu ekxZ (Respiratory Tract) dgrs gSaA bl 'olu ekxZ esa ok;q ds vkokxeu esa Hkkx
ysus okys vax 'olu vax (Respiratory Organ) dgykrs gSaA 'olu vax ijLij feydj
'olu ra=k dh jpuk djrs gSaA

ekuo 'olu ra=k esa 'olu vaxksa dk lekos'k fuEufyf[kr Øe ls gksrk gS&

ukfldk ,oa ukfldk xqgk  xzluh  Loj ;U=k 'okl uyh 'oluh ,oa
'olfudk,a  ok;qdks"k QsQM+s Mk;ÝkeA

Nasal Cavity Pharynx Larynx Trachea Bronchus & Bronchioles
Alveoli Lungs Diaphragm.

'olu vaxksa }kjk cká ok;qe.My ls 'kq) izk.kok;q vkWDlhtu QsQM+ksa rd igqapkbZ tkrh
gS rFkk QsQM+ksa esa ;g izk.kok;q jDr }kjk xzg.k dj yh tkrh gSA blds mijkUr jDr }kjk
bl izk.kok;q dks 'kjhj dh leLr dksf'kdkvksa rd igqapk;k tkrk gSA dksf'kdkvksa esa bl
izk.kok;q dk miHkksx ÅtkZ mRifRr ds fy, fd;k tkrk gSA fdlh Hkh dkj.k ls mijksDr
ok;qekxZ ds vo:) gksus ij 'olu fØ;k :d tkrh gS ftlds ifj.kkeLo:Ik dqN gh
feuVksa esa ne ?kqVus ls O;fDr dh e`R;q gks tkrh gSA
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fp=k 6-2% ekuo 'olu ra=k dh lajpuk

bu vaxksa dh lajpuk vkSj dk;ks± dk o.kZu bl izdkj gS &

d½ ukfldk ,oa ukfldk xqgk (Nose and Nasal Cavity)
Ekkuo 'olu ra=k dk izkjEHk ukfldk ls gksrk gSA ukfldk ds Nksj ij ,d tksM+h
ukfldk fNnz (External Nostrils) fLFkr gksrs gSaA ukfldk ,d mikfLFke; (Cartilageous)
lajpuk gksrh gSA ftlds vUnj dk Hkkx ukfldk xqgk (Nasal Cavity) dgykrk gSA bl
ukfldk xqgk esa rhu oØh; isf'k;ka Superior Nasal Concha, Middle Nasal Concha vkSj
Inferior Nasal Concha ik;h tkrh gSA Øks/k ,oa mRrstu'khyrk dh voLFkk esa ;s isf'k;ka
vf/kd fØ;k'khy gksdj rsth ls 'olu fØ;k djus yxrh gSaA

ukfldk xqgk esa laosnh ukfM+;ka (Sensory Nerves) ik;h tkrh gSa tks xU/k dk Kku djkrh
gSaA blh LFkku ¼uklk ekxZ½ ds v/kj vkSj ik'oZ lrgksa ij 'ys"ek xzfUFk;ka (Mucas
Glands) gksrh gSa ftuls 'ys"ek (Mucus) dh mRifRr gksrh gSA ukfldk xqgk ds vxz Hkkx
esa jkse ds'kksa dk ,d tky ik;k tkrk gSA

ukfldk ,oa ukfldk xqgk ds dk;Z (Functions of Nose & Nasal Cavity)

ukfldk ,oa ukfldk xqgk fuEufyf[kr egRoiw.kZ dk;Z lEikfnr djrh gS&

 ukfldk xqgk esa fLFkr Vjckbuy vfLFk;ka uklkekxZ dks pDdjnkj cukrh gSa
ftlls bldk Hkhrjh {ks=kQy dkQh vf/kd c<+ tkrk gS] vkSj vUnj yh x;h
ok;q dk rki 'kjhj ds rki ds cjkcj vk tkrk gSA

 ;gak ij fLFkr 'ys"ek xzfUFk;ka 'ys"ek dk lzko.k djrh gSaA ;g 'ys"ek ukfldk
ekxZ dks ue j[krh gS rFkk blls xqtjdj QsQM+ksa esa igqapus okyh ok;q ue gks
tkrh gSA
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 ;gk¡ ij laosnh ukfM+;ksa dh mifLFkr ok;q dh LoPNrk dk Kku djkrh gSA

 ;gak ij fLFkr jkse ds'kksa dk tky fQYVj dh rjg dk;Z djrk gqvk gkfudkjd
jksxk.kqvksa o /kq,a&/kwy vkfn ds d.kksa dks jksd ysrk gSA

mijksDr dkj.kksa ls euq"; dks 'olu fØ;k lnSo ukfldk }kjk gh djuh pkfg,A

[k½ xzluh (Pharynx)

ukfldk xqgk vkxs pydj eq[k esa [kqyrh gSA ;g LFkku xzluh (Pharynx) dgykrk gSA
;g dhi dh leku vkÑfr okyh vFkkZr~ vkxs ls pkSM+h ,oa ihNs ls ladjh ¼iryh½
jpuk  gksrh gSA ;g jpuk fuEufyf[kr rhu Hkkxksa esa cVh gksrh gS&

i. uklkxzluh      (Nasopharynx)

ii. eq[kxzluh   (Oropharynx)

iii. Loj;a=k xzluh   (Laryngospharynx)

i) uklkxzluh (Nasopharynx) ;g ukfldk esa ihNs dh vksj dksey rkyq ds vkxs
okyk Hkkx gSA blesa ukfldk ls vkdj uklkfNnz [kqyrs gSaA blh Hkkx esa ,d
tksM+h Jo.kh; ufydk,a (Auditory Nerve) d.kZxqgk ls vkdj [kqyrh gSa] bu
ufydkvksa dk lEcU/k dkuksa ls gksrk gSA

       ii) eq[kxzluh (Oropharynx) & ;g dksey rkyw ds uhps dk Hkkx gS tks daBPNn
(Epiglotis) rd gksrk gS] ;g Hkkx 'okl ds lkFk&lkFk Hkkstu ds laogu dk dk;Z
Hkh djrk gS] vFkkZr~ bl Hkkx ls 'okl ,oa Hkkstu nksuksa gksdj xqtjrs gSaA

      iii) Loj ;U=k xzluh (Laryngopharynx) -  ;g daBPNn ds ihNs okyk xzkluyh ls
tqM+k gqvk Hkkx gSA blesa nks fNnz gksrs gSa igyk fNnz Hkkstu uyh dk }kj vkSj
nwljk fNnz 'okl uyh dk }kj gksrk gSA vFkkZr~ ;gka ls vkxs ,d vksj Hkkstu rFkk
nwljh vksj 'okl dk ekxZ gksrk gSA

xzluh ds dk;Z (Functions of Pharynx)

xzluh 'olu ra=k dk ,d izeq[k vax gSA ;g vax ok;q ,oa Hkkstu ds laogu dk dk;Z
djrk gSA 'okl ds #i esa yh ok;q blh xzluh ls gksdj 'okl uyh esa igqaprh gSA

x½ Loj;a=k (Larynx)

fiz; f'k{kkfFkZ;ksa] xzluh ds vkxs dk Hkkx Loj;U=k (Larynx) dgykrk gSA Loj ;U=k
Åij eq[k xzluh ls ,oa uhps dh vksj 'okluyh ls tqM+k gksrk gSA blh LFkku ij
Fkk;jkbM ,oa iSjkFkk;jkbM uked vUr%lzkoh xzfUFk;ka mifLFkr gksrh gSaA ;g xys dk
mHkjk gqvk LFkku gksrk gS vUnj blh LFkku esa la;ksth Ård ls fufeZr okd jTtq ;k
Loj jTtw (Vocal Cords) ik;s tkrs gSaA
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Loj ;U=k ds dk;Z (Functions of Larynx)

Loj&;U=k ,slk 'olu vax gS tks ok;q dk laogu djus ds lkFk lkFk Loj ¼ok.kh½ dks
mRiUu djus dk egRoiw.kZ dk;Z djrk gSA okLro esa Loj (Sound) dh mRifRr ok;q ds
}kjk gh gksrh gSA iz'okl ds #i esa QsQM+ksa ls ckgj fudyrs le; ok;q Loj;a=k esa
mifLFkr Loj jTtqvksa (Vocal Cords) esa dEiUu (Vibrations) mRiUu djrh gSaA Loj
jTtqvksa esa dEIkUu ds ifj.kkeLo#i /ofu (Sound) mRiUu gksrh gSA bl izdkj Loj;a=k
(Larynx) dh lgk;rk ls ge fofHkUu izdkj ds 'kCnksa dks cksy ikrs gSa vkSj vyx vyx
izdkj dh vkoktsa mRiUu djrs gSaA

Loj jTtqvksa dh rkurk (Tone) rFkk muds e/; vodk'k (Space) ij /ofu dk Lo:i
(Sound Quality) fuHkZj djrk gS vFkkZr~ blh dkj.k vkokt esa e/kqjrk] dkseyrk] dBksjrk
,oa ddZ'krk vkfn xq.k izdV gksrs gSaA mPp Lrjh; Lojoknd ¼xk;d½ vH;kl ds
}kjk bUgha Loj jTtqvksa ij fu;a=k.k LFkkfir dj vius Loj dks ,drkurk (Proper
Flow) ,oa e/kqjrk (Smoothness) iznku djrs gSaA

?k½ 'okl uyh (Trachea)

fiz; f'k{kkfFkZ;ksa] 'okluyh] Loj;U=k ls vkjEHk gksdj QsQM+ksa rd igqapus okyh jpuk
gksrh gSA ;g jpuk yxHkx 10 ls 12 lseh- yEch vkSj xnZu Hkkx esa fLFkr gksrh gSA
bldk dqN Hkkx xnZu vkSj 'ks"k Hkkx o{k xqgk (Thorasic Cavity) esa fLFkr gksrk gSA

'okluyh (Trachea) dk fuekZ.k 16&20 vxsazth Hkk"kk ds v{kj ‘C’ ds vkdkj dh
mifLFk;ksa ds viw.kZ NYyksa ls gksrk gSA 'okluyh dh vkUrfjd lrg ij 'ys"ek
(Mucus) dks mRiUu djus okyh 'ys"ek xzfUFk;ka (Goblet cells) ik;h tkrh gSaA vkxs
pydj 'okluyh Øe'k% nkfguha vkSj ck;ha vksj nks Hkkxksa esa caV tkrh gS] ftUgsa
'oluh (Bronchus) dgk tkrk gSA

'okluyh ds dk;Z (Functions of Trachea)

'okluyh ds ek/;e ls 'okl QsQM+ksa (Lungs) rd igqaprk gSA 'okluyh esa mifLFkr
xkWcysV lSYl (Goblet cells) 'ys"ek dk lzko djrh jgrh gSA ;g 'ys"ek] 'oklufydk
dks ue ,oa fpduh cukus ds lkFk&lkFk vUnj xzg.k dh xbZ ok;q dks Hkh ue cukus dk
dk;Z djrh gS] blds lkFk&lkFk 'okl ds lkFk [khapdj vk;s gq, /kwy ds d.k ,oa
lw{e thok.kq Hkh 'okl }kjk bl 'ys"ek esa fpid tkrs gSa rFkk vUnj QsQM+ksa esa igaqpdj
gkfu ugha igqapk ikrs gSaA ;gh dkj.k gksrk gS fd /kwy Hkjs iznwf"kr okrkoj.k esa tkus ij
'oklufydk esa fLFkr xkWcysV lSYl mRrsftr gksdj vf/kd 'ys"ek dks mRiUUk djrh
gaSA
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³½ 'oluh ,oa 'olfudk,a  (Bronchi and Bronchioles)

fiz; f'k{kkfFkZ;ksa] 'okluyh o{k xqgk esa tkdj nks Hkkxksa esa caV tkrh gSA bu 'kk[kkvksa
dks 'oluh (Bronchi) dgrs gSaA 'okluyh es#n.M ds ik¡poas Fkjsfld czfVZczk (5th

Thoracic Vertebra) ds Lrj ij nk;sa vkSj cka;s vksj nks Hkkxksa esa foHkkftr gks tkrh gSA

'oluh Øe'k% nkfguha vkSj cka;h vkSj QsQM+ksa esa izos'k djds vusd 'kk[kkvksa esa caV
tkrh gSA bu 'kk[kkvksa dks 'olfudk,a (Bronchioles) dgrs gSaA euq"; esa cka;h 'oluh
nks vkSj nkfguh 'oluh rhu izeq[k 'kk[kkvksa esa foHkkftr gksus ds mijkUr lEiw.kZ
QsQMsa esa QSy tkrh gSA vkxs pydj 'oluh fofHkUu NksVh&NksVh 'kk[kkvksa esa vkSj
'kk[kk,a mi'kk[kkvksa esa caVrh pyh tkrh gS] bldh lcls NksVh 'kk[kk ok;qdks"k (Alveoli)
dgykrh gSA

'oluh ,oa 'olfudkvksa ds dk;Z (Functions of Bronchi and Bronchioles)

'okluyh ds }kjk vk;k 'okl ¼ok;q½ 'oluh ,oa 'olfudkvksa ds ek/;e ls QsQM+ksa esa
izos'k djrk gS vFkkZr~ 'oluh ,oa 'olfudk,a ok;q dk loagu djus dk dk;Z djrs
gSaA

p½ ok;qdks"k (Alveoli)

'oluh dh lcls NksVh 'kk[kk ok;qdks"k ufydk,a (Alveolar Ducts) dgykrh gSaA bu
ufydkvksa dk vfUre fljk Qwydj FkSyh ds leku jpuk cukrk gSA bl vfrlw{e
jpuk dks ok;qdks"k (Alveoli) dgk tkrk gSA bl izdkj nksuksa QsQM+ksa esa ok;qdkss"kksa ls
vaxwj ds xqPNs ds leku jpuk cu tkrh gSA ;s jpuk ,ddks'kh; nhokj (Unicellular)
dh cuh gksrh gS rFkk ;gka ij :f/kj okfgfu;ksa (Blood Capillaries) dk ?kuk tky ik;k
tkrk gSA

Okk;qdks"k ds dk;Z (Functions of Alveoli)

ok;qdks"kksa dk vR;Ur egRoiw.kZ dk;Z O2 ,oa CO2  dk fofue; djuk gksrk gS vFkkZr~
xSlksaa ds vknku&iznku (Exchange of O2 & CO2  ) dh egRoiw.kZ fØ;k esa ok;qdks"k Hkkx
ysrs gSaA

N½ QsQM+s (Lungs)

fiz; f'k{kkfFkZ;ksa] euq"; esa o{kh; xqgk (Thoracic Cavity) esa ,d tksM+h QsQM+s ik, tkrs
gSaA QsQM+s xqykch jax dh dksey] dks.kkdkj rFkk Liath jpuk gksrh gSA ;g vR;Ur
dksey gksus ds lkFk&lkFk thou ds fy, vR;Ur egRoiw.kZ vax gksrs gaS blhfy,
budh lqj{kk gsrq QsQM+ksa ds pkjksa vksj ilfy;ksa dk etcwr vkoj.k ik;k tkrk gSA
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izR;sd QsQM+s ds pkjksa vksj ,d iryk vkoj.k ik;k tkrk gS ftls Qq¶Qqlkoj.k
(Pleura) dgk tkrk gSA ;g nksgjh f>Yyh dk cuk gksrk gS rFkk blesa xk<+k fpifpik
nzo Qq¶Qql nzo (Pleural fluid) Hkjk gksrk gSA bl nzo ds dkj.k QsQM+ksa ds fØ;k'khy
gksus ij Hkh QsQM+ksa esa jxM+ (Friction) mRiUu ugha gksrh gSA

nksuksa QsQM+ksa esa ck,a QsQM+s dh rqyuk esa nkfguk QsQM+k vis{kkÑr cM+k rFkk vf/kd
QSyk gqvk gksrk gSA bldk dkj.k cka;h vksj ân; dk mifLFkr gksuk gksrk gSA QsQM+ksa
dk fupyk Hkkx Mk;Ýke uked is'kh; jpuk ds lkFk tqM+k gksrk gSA Þnkfguk QsQM+k
rhu fi.Mksa (Lobe) esa rFkk cka;k QsQM+k nks fi.Mkssa (Lobe) esa caVk gksrk gSAß

QsQM+ksa ds dk;Z (Functions of Lungs)

euq"; ds QsQM+ksa ds vUnj ok;qdks"kksa dk ?kuk tky gksrk gSA ok;qdks"k QsQM+ksa esa
e/kqeD[kh ds NRrs ds leku jpuk dk fuekZ.k djrs gaSA QsQM+ksa dk ân; ds lkFk
lh/kk lEcU/k gksrk gSA ân; CO2  ;qDr jDr ysdj] cM+h jDr okfguh ¼Iyeksujh vkVZjh½
QsQM+kas esa vkdj vusdksa 'kk[kkvksa esa caV tkrh gSA ckº; ok;qe.My ls 'okl ds }kjk
ykbZ xbZ O2 ,oa 'kjhj ds vUnj dksf'kdkvksa ls jDr }kjk yk;h x;h CO2  xSl ds
fofue; ¼vknku&iznku½ dk dk;Z QsQM+ksa esa gh lEiUu gksrk gSA

t½ Mk;Ýke (Diaphragm)

Mk;Ýke yphyh eaklisf'k;ksa ls fufeZr 'olu vax gSA 'olu eaklisf'k;ksa esa Mk;Ýke
lcls 'kfDr'kkyh ekalis'kh gksrh gS] ftldk lEcU/k nksuksa QsQM+ksa ds lkFk gksrk gSA
Mk;Ýke nksuksa QsQM+ksa dks uhps dh vksj lk/kdj (Tone) j[kus dk dk;Z djrk gSA

Mk;Ýke ds dk;Z  (Functions of Diaphragm )

Mk;Ýke o{k ,oa mnj dks foHkkftr djus dk dk;Z djrk gSA QsQM+ksa esa 'okl Hkjus
ij ok;q dk ncko Mk;Ýke ij iM+rk gS] ftlls ;g uhps mnj dh vksj pyk tkrk gS
vkSj Mk;Ýke dk ncko uhps dh vksj gksus ds dkj.k mnj dk foLrkj gksrk gS tcfd
blds foijhr QsQM+ksa ls 'okl ckgj fudyus ij tc QsQM+s ladqfpr gksrs gSa rc
Mk;Ýke dk f[kapko Åij dh vksj gksus ds dkj.k mnj dk ladqpu gksrk gSA bl
izdkj 'olu fØ;k dk izHkko mnj izns'k ij iM+rk gSA Mk;Ýke QsQM+ksa dks mnj
izns'k ls tksM+us dk dk;Z djrk gSA

;wfuVxr iz'u 6-1

d½ fjDr LFkkuksa dh iwfrZ dhft,A

1- dksf'kdk esa Xywdkst ds ngu dh fØ;k esa ------------------ xSl dk mi;ksx gksrk gSA
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2- euq"; esa QsQM+ksa ds pkjksa vksj dk vkoj.k ---------------------------- dgykrk gSA

3- euq"; esa nkfgus QsQM+s esa 'oluh --------------------------------------- izeq[k 'kk[kkvksa esa caVh
gksrh gSA

4- ,d LoLFk euq"; ds izfr 100 ,e-,y- jDr esa ---------------------------------- feyh xzke
fgeksXyksfcu ik;k tkrk gSA

5- O;LdkoLFkk esa LoLFk O;fDr dh 'olu nj ----------------------------------- 'okl izfrfeuV
gksrh gSA

[k½ cgqfodYih; iz'u&

1½ ekuo 'olu ra=k dh lcls NksVh jpukRed ,oa fØ;kRed bdkbZ gS&

a) U;wjku b) usÝku

c) ,fYovksykbZ d) foykbZ

2½ 'olu ra=k ds fuEufyf[kr vaxksa dks mfpr Øe esa O;ofLFkr djsa&

I) czksfUdvksYl II) VªSfd;k

III) czksUdkbZ IV) ,fYo;ksykbZ

lgh mRrj ds fy, fuEu dwV dk mi;ksx djsa&

a) II, III, I, IV b) II, I, III, IV

c) IV, III, I, II d) II, III, IV, II

3½ fdl ;kSfxd 'kks/ku fØ;k dks bZ0,u0Vh0 ds;j dh laKk nh tkrh gSA

a) /kkSfr b) usfr

c) =kkVd d) dikyHkkfr

4½ ;ksx ds vuqlkj 'okl dk iwjd djus dk vFkZ gS&

a) 'okl vUnj Hkjuk b) 'okl ckgj NksMuk

c) 'okl vUnj Hkjdj jksduk d) 'okl ckgj NksMdj jksduk

5½ ok.kh vFkkZr Loj dh mRifRr djus okyk vax gS &

a) VSªfd;k b) QsfjaXl

c) ysfjaXl d) ,fiXyksfVl
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6-4 'olu ra=k dh fØ;kfof/k  (Mechanism of Respiration)
fiz; f'k{kkfFkZ;ksa] ukfldk ls 'okl xzg.k djus ds lkFk gh cká okrkoj.k ls ok;q ukfldk
,oa ukfldk xqgk esa izos'k djkrh gSaA ukfldk xqgk esa mifLFkr lw{e jkse ds'kksa dk tky
/kwy ,oa /kqa, ds d.kksa dks Nku nsrk gSA ;gka ij mifLFkr laosnh ukfM+;ka ok;q dh xU/k dk
Kku efLr"d dks djrh gSA ;gka ls vkxs ;g ok;q xzluh esa igqap tkrh gSA xzluh esa
mifLFkr d.BPNn (Epiglottis) vUu ufydk ds }kj dks cUn dj nsrk gS ftlls ;g ok;q
Loj;U=k ls gksrh gqbZ 'oklufydk esa pyh tkrh gSA 'oklufydk esa fLFkr 'ys"ek xzfUFk;ka
'ys"ek dk lzko.k djrh jgrh gSaA blds ifj.kkeLo:i ok;q ds lkFk vk, /kwy] /kq,¡ ,oa
lw{e tho vkfn bl ufydk esa gh fpid tkrs gSaA

bl izdkj 'oklufydk ls ok;q Øe'k% nkfgus ,oa ck,a QsQM+ksa esa Hkj tkrh gSA 'oklufydk
ls 'oluh ,oa 'oluh ls 'olfudkvksa esa gksrh gqbZ ok;q vkxs pydj ok;qdks"kkas esa Hkj tkrh
gSA ok;q Hkjus ds dkj.k ok;qdks"k xqCckjs dh rjg Qwy tkrs gSaA ok;qdks"k ,ddks'kh;
nhokjksa ds cus gksrs gSa rFkk bu ok;qdks"kksa ds e/; jDrokfgfu;ksa dk ?kuk tky mifLFkr
gksrk gSA bu jDrokfgfu;ksa esa ân; ls vk;k CO2 dh vf/kdrk ;qDr v'kq) jDr Hkjk gksrk
gSA bl izdkj ;gak ok;qdks"kksa ,oa jDr okfgfu;ksa ds e/; xSlksa dk fofu;e ¼Exchange of O2

& CO2) gksrk gSA

6-4-1 xSlksa dk fofu;e ¼Exchange of Gases)

ekuo 'kjhj esa xSlksa ds fofue; dh fØ;k QsQM+ksa esa lEiUUk gksrh gSA bl fØ;k dks bl
izdkj le>k tk ldrk gS &

Oxygen
After crossing the wall of the
alveolus, oxygen binds with

haemoglobin in red blood cells

Deoxygenated blood
This blood travels from body
cells through the heart to the

lungs

Gas exchange in body
cells

Carbon dioxide
Carbon bioxide leaves the cells and

dissolves in the plasma, the fluid part
of blood

Bronchiole
(small air
passage)

Air space of alveolus

Wall of alveolus

Carbon dioxide
The  waste gas carbondioxide
passes from plasma, the fluid part of
blood, into the alveoli

Gas exchange in alveoli
Red blood
cell

Fluid between
cells

Oxygenated blood
This blood travels from the
lungs through the heart to
body cells

Red blood
cell

Oxygen
Oxygen is released from the red blood
cells and passes into the tissue cells

Capillary

Plasma Capillary

Tissue cell
Plasma

fp=k 6-3%
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xSlksa ds fofu;e vFkkZr~ vknku&iznku ds ifj.kkeLo:i O2 jDrokfgfu;ksa esa pyh tkrh
gS ,oa jDrokfgfu;ksa esa mifLFkr ok;qdks"kksa esa Hkj tkrh gSA rRi'pkr ok;qdks"kksa ls CO2

'olfudkvksa esa] 'olfudkvksa ls 'oluh esa] 'oluh ls 'oklufydk esa] 'oklufydk ls
Loj;U=k] xzluh ls gksrh gqbZ ukfldk ds ek/;e ls ckº; ok;qe.My esa Hkst nh tkrh gSA
xSlksa ds vknku&iznku esa fgeksXyksfCku uked rRo cgqr egRoiw.kZ Hkwfedk fuHkkrk gSA
vkDlhtu jDr esa fLFkr ykSg ;qDr jatd inkFkZ fgeksXyksfcu ds lkFk tqM+dj vkDlh
fgeksXyksfcu uked vLFkkbZ ;kSfxd dk fuekZ.k djrh gSA ;g ;kSfxd jDr ds ek/;e ls
'kjhj dh fofHkUu dksf'kdkvksa esa igqapdj vkDlhtu dks eqDr dj nsrk gSA bl eqDr
vkDlhtu dk miHkksx dksf'kdk vkDlh'olu esa djrh gSA vkDlh'olu ds ifj.kkeLo:i
dkcZu MkbZvkWDlkbM xSl dh mRifRr gksrh gSA ;gk¡ fgeksXyksfcu iqu% dkcZu MkbZvkWDlkbM
ds lkFk feydj vLFkkbZ ;kSfxd dkcksZDlhfgeksXyksfcu dk fuekZ.k djrk gSA dkcksZDlh
fgeksXyksfcu jDr ds lkFk ân; ,oa QsQM+ksa rd igqaprk gSA QsQM+ksa esa fgeksXyksfcu dkcZu
MkbZvkWDlkbM dks eqDr dj nsrk gS rFkk ;g dkcZu MkbZvkWDlkbM iz'okl ds :i esa ckº;
'olu ra=k dh lgk;rk ls ckgj fudky nh tkrh gSA bl fØ;kfof/k dks fuEu lehdj.k
}kjk vklkuh ls le>k tk ldrk gS &

i) QsQM+ksa esa fgeksXyksfcu dk vkDlhtu ds lkFk tqM+uk

Hb + O2    →  HbO2

fgeksXyksfcu + vkDlhtu  → vkDlh&fgeksXyksfcu

ii)  dksf'kdk esa fgeksXyksfcu }kjk vkDlhtu eqDr djuk

    HbO2                 →              Hb       +           O2

         vkWDlh&fgeksXyksfcu  →  fgeksXyksfcu  +      vkWDlhtu

iii) dksf'kdk esa fgeksXyksfcu dk dkcZu MkbZ vkWDlkbM ds lkFk tqM+uk

Hb           +        CO2   →              HbCO2

 fgeksXyksfcu  +   dkcZuMkbvkDlkbM  → dkcksZDlhfgeksXyksfcu

iv) QsQM+ksa esa fgeksXyksfcu }kjk dkcZu MkbZ vkWDlkbM eqDr djuk

              HbCO2         →      Hb               +     CO2

     dkcksZDlhfgeksXyksfcu → fgeksXyksfcu  +     dkcZuMkbvkDlkbM

vkUrfjd 'olu dh fØ;k esa fgeksXyksfcu vR;Ur egRoiw.kZ Hkwfedk dk ogu djrk gSA
fgeksXyksfcu jDr esa mifLFkr ,d ,slk ;kSfxd gksrk gS tks vkWDlhtu dks QsQMksa ls
ysdj 'kjhj dh vkUrfjd dksf'kdkvksa rd igq¡pkus dk dk;Z djrk gS] blh izdkj ;g
fgeksXyksfcu vkUrfjd dksf'kdkvksa esa fLFkr dkcZu MkbZ vkWDlkbM xSl dks QsQM+ksa rd
igq¡pkus dk dk;Z djrk gSA
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,d LoLFk euq"; ds izfr 100 ,e-,y- jDr esa 12 ls 14 feyh xzke fgeksXyksfcu ik;k
tkrk gSA lq[kh] lEiUu] izlUufpÙk O;fDr;ksa dk jDr izk; fgeksXyksfcu ls ifjiw.kZ
ik;k tkrk gS] ,sls O;fDr;ksa dh dk;Z{kerk vf/kd ,oa buds psgjs ij rst ik;k tkrk
gSA blds foijhr tks nq[kh] fujk'k] grk'k] leL;kvksa ls f?kjs gq, ,oa ghurk ls xzLr
jgrs gSa] muds jDr esa fgeksXyksfcu dh ek=kk de gks tkrh gSA ,sls O;fDr;ksa dh
dk;Z{kerk de gks tkrh gSA jDr esa fgeksXyksfcu dh ek=kk de gksus ij vkDlhtu
rFkk dkcZu MkbZvkWDlkbM xSlksa dk ifjogu i;kZIr ek=kk esa ugha gks ikrk gSA ftlls
dksf'kdkvksa esa vkUrfjd 'olu dh fØ;k ckf/kr gksrh gS rFkk dksf'kdkvksa esa ÅtkZ
mRifRr dh fØ;k /kheh iM+ tkrh gSA ÅtkZ mRifRr dh fØ;k /kheh iM+us ls ml
O;fDr dh dk;Z{kerk (Working Efficiency & Body Stamina) de gks tkrh gSA ,slh
voLFkk esa Hkkstu esa vk;ju;qDr [kk| inkFkks± tSls& ikyd] lsc] xktj] pqdqUnj
vkfn dk vf/kd lsou djus ls jDr esa fgeksXyksfcu dh ek=kk c<+ tkrh gS] rFkk
O;fDr dh dk;Z{kerk iqUk% lgh gks tkrh gSA

6-5 vUr%'olu  ra=k (Internal Respiratory System)
vUr%'olu dk vFkZ 'kjhj ds Hkhrj Hkkstu jl ¼Xywdkst½ ds ngu dh fØ;k esa mRiUu
ÅtkZ ls gksrk gSA vUr%'olu ds QyLo#i 'kjhj ds vUnj fLFkr dksf'kdk,a Hkkstu jl
¼Xywdkst½ ds ngu dh fØ;k ds QyLo#i ÅtkZ izkIr djrh gSaA vUr%'olu dh fØ;k esa
Xywdkst dk ngu nks izdkj ls gksrk gS &

d½ vkWDlh-'olu (Aerobic Respiration)- tc 'kjhj ds vUnj dksf'kdk esa vkWDlhtu
mifLFkr jgrh gS rc vkWDlhtu dh mifLFkfr esa Xywdkst dk iw.kZ :i ls vkWDlhdj.k
gksrk gSA bl fØ;k esa ty ds lkFk&lkFk vf/kdre ÅtkZ dh mRifRr gksrh gSA
Xywdkst ds ,d v.kq ds vkWDlh 'olu ds ifj.kkeLo:i 38 ,-Vh-ih- dh mRifRr
gksrh gSA euq"; dh vf/kdka'k dksf'kdkvksa esa vkWDlh 'olu dh fØ;k ds ifj.kkeLo:i
ÅtkZ mRiUu gksrh gSA

          C6H12O6      +   6 O2        →         6 CO2  + 6 H2O  +  38 ATP

       Xywdkst     vkDlhtu → dkcZu MkbZ vkWDlkbM    ty      ÅtkZ

[k½ vukWDlh 'olu (Anaerobic Respiration)

tc dksf'kdk esa vkWDlhtu dh mifLFkfr ugha gksrh fdUrq 'kjhj dks rqjUr ÅtkZ dh
vR;f/kd vko';drk gksrh gSA ,slh voLFkk esa dksf'kdk Xywdkst dk ngu vkWDlhtu
dh vuqifLFkfr esa gh dj nsrh gSA ;g fØ;k vukWDlh 'olu dgykrh gSA bl fØ;k
esa Xywdkst dk vkaf'kd fo?kVu gksrk gS rFkk Xywdkst ds ,d v.kq ds ngu ds
ifj.kkeLo:i cgqr de ÅtkZ (2 A.T.P.) dh gh mRifRr gksrh gSA euq"; 'kjhj esa
vukWDlh 'olu] dfBu Je dh voLFkk] rst Hkkxus] dfBu O;k;ke dh voLFkk esa
gksrk gSA
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C6H12O6       →        2C2H5COCOOH   +  ATP

Xywdkst  ySfDVd vEy ÅtkZ

bl izdkj vukWDlh 'olu ds ifj.kkeLo:i ySfDVd ,flM dh mRifRr gksrh gSA vukWDlh
'olu 'kjhj dh ekalisf'k;ksa esa gksrk gS ftlds QyLo#i 'kjhj dh isf'k;ksa esa ySfDVd
,flM dh mRifRr gksrh gSA 'kjhj dh isf'k;ksa ds vf/kd le; rd yxkrkj dk;Z djus ls
ySfDVd ,flM dh vf/kdrk gksus ij isf'k;ksa esa Hkkjhiu] FkdkoV ,oa fØ;kghurk dh
fLFkfr mRiUu gksrh gSA

6-6 euq"; esa 'olu nj (Breathing Rate)
fiz; f'k{kkfFkZ;ksa] ,d feuV esa ,d euq"; ftruh la[;k esa 'okl&iz'okl dh fØ;k djrk
gS] 'olu nj (Breathing Rate) dgykrh gSA ckY;koLFkk ds izFke iakp o"kkas Z esa 'kjhj dk
fodkl rst gksus ds dkj.k 'olu nj rhoz gksrh gS] tcfd vkxs pydj O;Ld voLFkk esa
'olu nj 16&18 'okl izfr feuV ij fLFkj gks tkrh gSA ,d uotkr f'k'kq dh 'olu
nj izfr feuV 40 gksrh gS] ;g 'olu nj mez c<us ds lkFk de gksrh gqbZ 16&18 'okl
izfr feuV ij fLFkj gks tkrh gSA fL=k;ksa esa iq:"kksa dh rqyuk esa 'olu nj dqN vf/kd gksrh
gSA 'olu nj ij 'kkjhfjd Je] foJke] okrkoj.kh; ifjfLFkfr;ka] ns'k] LFkku rFkk ekufld
voLFkk,a vkfn dkjd lh/kk izHkko j[krs gSaA lkQ&LoPN ldkjkRed okrkoj.k ,oa 'kkUr
voLFkk esa 'olu nj de gks tkrh gS] tcfd blds foijhr iznwf"kr okrkoj.k] Øks/k ,oa
fpM+fpM+kgV vkfn udkjkRed fLFkfr;kas esa 'olu nj c<+ tkrh gSA

;|fi euq";ksa esa 'olu fØ;k Lopkfyr #i esa pyrh jgrh gS] ijUrq fQj Hkh bl
fØ;k ij dqN dky rd ,sfPNd fu;a=k.k lEHko gksrk gSA fuf'pr le;kof/k ds
mijkUr 'kjhj dh dksf'kdkvksa esa CO2 dh ek=kk c<+us ij 'okl ysus ds fy;s ck/; gksuk
iM+rk gSA euq"; esa 'olu fØ;k dk fu;U=k.k efLr"d esa fLFkr esM~;wyk (Medula)
uked dsUnz ls gksrk gSA ;g dsUnz 'kjhj dh fofHkUu voLFkkvksa esa 'olu nj dks de
,oa vf/kd cukrk gSA 'kjhj ds vf/kd fØ;k'khy gksus ij 'olu nj c<+ tkrh gS
tcfd 'kjhj }kjk dk;Z ugh djus dh n'kk esa 'olu nj de gks tkrh gSA cká
thok.kq vFkok jksxk.kq ls laØe.k dh voLFkk esa 'olu nj c<+us ds lkFk&lkFk 'kjhj
dk rkiØe Hkh c<+ tkrk gSA igkM+ksa esa Å¡pkb;ksa okys LFkku ij vFkok vkWDlhtu dh
deh okys LFkkuksa esa tkus ij 'olu nj c<+ tkrh gSA Øks/k] Hk; ,oa ekufld ruko
vkfn foifjr voLFkkvksa esa 'olu nj rhoz gks tkrh gSA blds foijhr lgt ,oa
ldkjkRed ifjfLFkfr;ksa esa 'olu nj de ,oa 'okl dh xgjkbZ c<+ tkrh gSA

'olu nj rhoz gksus ij QsQMs+ rsth ls dk;Z djrs gSa fdUrq bl voLFkk esa QsQM+ksa dk de
Hkkx gh lfØ; gks ikrk gS] tcfd yEch ,oa xgjh 'olu fØ;k esa QsQMksa dk vf/kdre
Hkkx lfØ; gksrk gS] ftlls QsQM+s LoLFk curs gSaA
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ok;q dh /kkfjrk (Capacities of Air)

D;k vki tkurs gSa fd] ,d euq"; 'okl&iz'okl ds :i esa ok;q dh tks ek=kk ysrs gSa] mls
dSls ekirs gSa\ euq"; }kjk] ok;q dh ftruh ek=kk 'okl ds :Ik esa xzg.k dh tkrh gS] rFkk
iz'okl ds :Ik esa NksM+h tkrh gS] og ek=kk dh eki ok;q /kkfjrk dgykrh gSA bls ukius ds
fy, LikbjksehVj (Spirometer) uked ;a=k dk iz;ksx fd;k tkrk gSA

 ok;q dh og ek=kk tks lkekU; 'okl esa yh tkrh gS rFkk lkekU; iz'okl esa NksM+h tkrh
gS izk.k ok;q dgykrh gSA ;g ek=kk 500ml gksrh gSA ;g ek=kk L=kh vkSj iq#"k nksuksa esa
leku gksrh gSA

 lkekU; 'okl ysus ds mijkUr Hkhs ok;q dh og ek=kk tks vfrfjDr :i ls xzg.k dh tk
ldrh gSA iz'oflr vkjf{kr vk;ru dgykrh gSA ok;q dh ;g ek=kk 3300 ml gksrh
gSA

 lkekU; iz'okl NksM+us ds mijkUr Hkh ok;q dh og ek=kk tks vfrfjDr :i ls ckgj
NksM+h tk ldrh gS] fu'oflr vkjf{kr vk;ru dgykrh gSA ok;q dh ;g ek=kk
1000 ml gksrh gSA

 ge QsQM+ksa dks iw.kZ :i ls ok;q ls fjDr ugha dj ldrs vfirq xgjs iz'okl ds
mijkUr Hkh ok;q dh dqN ek=kk QsQM+ksa esa 'ks"k jg tkrh gS] ok;q dh ;g ek=kk vof'k"V
vk;ru dgykrh gSA ok;q dh bl ek=kk dk vk;ru 1200 ml gksrk gSA

 xgjs 'okl esa yh x;h ok;q rFkk xgjs iz'okl esa NksM+h x;h ok;q dk vk;ru QsQM+ksa
dh izk.kHkwr ok;q {kerk dgykrh gSA ok;q dh ;g ek=kk 4800 ml gksrh gSA

 QsQM+ksa }kjk vf/kdre ok;q xzg.k djus dh {kerk QsQM+ksa dh dqy ok;q /kkfjrk dgykrh
gSA ok;q dh ;g ek=kk 6000 ml gksrh gSA

6-7 ekuo 'olu ra=k ij ;ksx dk izHkko
f'k{kkfFkZ;ksa] 'olu ra=k ekuo 'kjhj dk og egRoiw.kZ ra=k gS tks izfr{k.k fØ;k'khy jgrk
gqvk 'kjhj dks ÅtkZoku cuk, j[kus esa egRoiw.kZ ;ksxnku nsrk gSA ijUrq orZeku le; esa
iznw"k.k (Pollution) lEiw.kZ fo'o dh cgqr cM+h leL;k cudj vkxs vkbZ gSA iznw"k.k dk
lcls vf/kd nq"izHkko euq"; ds 'olu ra=k ij iM+rk gSA okrkoj.k esas QSyrh vyx&vyx
izdkj dh tgjhyh xSlsa] QSfDVª;ksa ls fudyus okyk /kaqvk] vkWVkseksckWbYl ls mRiUu /kq,a
¼ukbZVªl vkWDlkbZM½ us ukuk izdkj ds 'olu jksxksa dks tUe fn;k gSA c<+rs ok;q iznw"k.k ds
dkj.k 'olu ra=k ls lEcfU/kr lnhZ] tqdke] [kk¡lh] czksadkbfVl] nek] ,oa ,ythZ vkfn
jksx lkekU; curs tk jgs gSaA ekufld ruko ds c<+rs izHkko ls nek jksx dh leL;k de
mez ds cPPkksa ,oa uo;qodksa esa rsth ls c<+rh tk jgh gSA orZeku le; esa lkbul]
lnhZ&tqdke] ekbxzsu ,oa fljnnZ dk jksx tulkekU; dh izeq[k leL;k curh tk jgh
gSA 'olu ra=k esa fodkj mRiUu gksus ij euq"; dh dk;Z{kerk ,oa jksxizfrjks/kd {kerk
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{kh.k gks tkrh gSA orZeku le; esa tgjhyh jklk;fud nokb;ksa ,oa [krjukd bugsyjksa
dk iz;ksx lekt esa rsth ls c<+k gS] ijUrq buds iz;ksx ls jksx] fodkj ,oa leL;k dqN
le; ds fy, nc tkrh gS] tcfd ewy :i ls jksx lekIr ugha gksrk gS] vfirq vkxs pydj
vkSj [krjukd :i esa lkeus vkrk gSA izkphu dky esa iznw"k.k dh leL;k ugha FkhA
_f"k&eqfu ls ysdj x`gLFkh ,oa jktifjokj ds lHkh lnL; vfXugks=k dks viuh fnup;kZ
dk vfuok;Z vax ekurs FksA fuR; vfXugks=k vFkkZr~ nso;K vusdkusd HkkSfrd ekufld
vkSj vk/;kfRed ykHk iznku djus ds lkFk&lkFk ok;qeaMy dks LoPN cuk, j[krk Fkk]
ftlds izHkko ls euq"; dk 'olu ra=k Hkh lqpk: :i ls dk;Z djrk FkkA orZeku
ifjfLFkfr;ka iw.kZr;k fHkUUk gSA iznw"k.k ds lkFk&lkFk udkjkRed ,oa foÑr Hkkouk,a 'olu
ra=k ij cgqr udkjkRed izHkko ns jgh gSaA blds dkj.k ukuk izdkj ds 'olu jksx mRiUu
gks jgs gSaA

;gka ij lqO;ofLFkr fnup;kZ] ;ksxe; thou'kSyh] fu;fer ;ksxkH;kl ,oa iF; vkgkj
'olu ra=k dks LoLF; ,oa lfØ; cuk, j[kus dk ,d Js"B fodYi gSA ;kSfxd fØ;kvksa
dk fof/kor fu;fer vH;kl djus ls 'olu ra=k dks nh?kZdky rd] LoLFk ,oa lfØ;
cuk, j[kk tk ldrk gSA 'olu ra=k ij ;kSfxd fØ;kvksa ds izHkko dk v/;;u bl izdkj
fd;k tk ldrk  gS&

1- "kV~deZ dk izHkko

"kV~deZ dh Ng 'kks/ku fØ;k,a 'olu ra=k ij cgqr ldkjkRed izHkko j[krh gaSA 'kjhj
esa dQ nks"k fod`r gksus ij 'olu fØ;k esa ck/kk mRiUu gksrh gSA /kkSfr fØ;k dQ nks"k
dk 'keu djrs gq, 'olu fØ;k dks lqpk: cukrh gSA usfr fØ;k lEiw.kZ 'olu ra=k
ij lh/kk ldkjkRed izHkko j[krh gSA usfr fØ;k dks bZ0,u0Vh0 ds;j dh laKk nh
tkrh gSA bZ0 dk vFkZ bZ;j vFkkZr~ dku] ,u0 dk vFkZ ukst vFkkZr~ ukfldk ,oa Vh0 dk
vFkZ FkzksV vFkkZr~ xyk ls gksrk gSA usfr fØ;k bu rhu egRoiw.kZ vaxksa dk 'kks/ku djrs
gq, bu ij ldkjkRed izHkko j[krh gSA lnhZ] tq[kke] VkWfUlYl] lkbul] ukd dh
gM~Mh c<+uk ,oa xys dh ,ythZ vkfn jksxksa esa usfr fØ;k fo'ks"k ykHkdkjh izHkko
j[krh gSA usfr fØ;k ds ykHkksa dk o.kZu djrs gq, gB;ksx iznhfidk ds jpukdkj
;ksxh LokRekjke dgrs gSa&

diky'kksf/kuh pSo fnO; n`f"V iznkf;uhA

t=kw/oZtkrjksxkS?ka usfrjk'kq fugfUr pAA

 ¼gB iznhfidk 2@31½

vFkkZr~ usfrfØ;k diky dks 'kq) djrh gS rFkk ukfldk vkfn ds ey dks nwj djrh
gSA ;g lk/kd ds fnO;n`f"V iznku djrh gS rFkk dU/kksa dh lfU/k ds Åij ds vaxksa ls
lEcfU/kr jksx lewg dks 'kh?kz gh u"V dj nsrh gS vFkkZr~ bl fØ;k ds }kjk vka[k]
ukd] dku] xyk vkfn ds jksxksa dk uk'k gksrk gSA
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blh izdkj usfr fØ;k ds egRo ij izdk'k Mkyrs gq, ;ksx ds egRoiw.kZ xzUFk HkfDRk
lkxj esa Lokeh pj.knkl th dgrs gaS&

ukd] dku v: nk¡r dks jksx u O;k;s dksbZA

fueZy gksos uSu gh fur usfr djS lksbZAA

¼HkfDRk lkxj½

vFkkZr~ fu;fer :i ls usfr fØ;k dk vH;kl djus ls ukd] dku vkSj nk¡r lEcfU/kr
jksx mRiUUk ugha gksrs gaS vkSj us=k fueZy curs gSaA

'kks/ku fØ;kvksa dk vH;kl 'olu ra=k ij ldkjkRed ,oa vuqdwy izHkko j[krk gSA
=kkVd uked 'kks/ku fØ;k euq"; dh 'olu nj ,oa ân; xfr nksuksa ij ldkjkRed
izHkko j[krh gSA =kkVd deZ ds vH;kl ls 'olu fØ;k larqfyr ,oa lqO;ofLFkr
gksrh gSA okrØe dikyHkkfr dk fu;fer vH;kl djus ls ok;qdks"k LoPN curs gSaA
ok;qdks"kksa ds LoPN cuus ls QsQM+ksa dk vf/kdkf/kd Hkkx lfØ; curk gS] ftlds
QyLo:Ik euq"; dh dk;Z{kerk dk fodkl gksrk gSA blh izdkj O;qRØe ,oa 'khrØe
dikyHkkfr tyrRo }kjk 'kjhj ls dQnks"k dh fuo`fÙk djrs gSaA buds vH;kl ls
'olu vaxksa dk 'kks/ku gksrk gS] ftlls 'olu ra=k jksxeqDr] LOkLFk ,oa lfØ; curk
gSA bl izdkj Li"V gksrk gS fd "kV~deZ dh Ng 'kks/ku fØ;kvksa esa /kkSfr] usfr] =kkVd
,oa dikyHkkfr fdz;kvksa dk vH;kl 'olu ra=k ij cgqr vPNk izHkko j[krs gaSA

2- vklu dk izHkko

fu;fer vkluksa dk vH;kl 'olu ra=k ij vPNk izHkko j[krk gSA ;ksxklu djus dk
egRoiw.kZ fu;e gS fd vkxs >qdrs le; 'okl ckgj NksM+rs gSa] tcfd ihNs dh vksj
>qdrs le; 'okl dks vUnj Hkjrs gSaA m"Vªklu] xkseq[kklu] flagklu] Hkqtaxklu]
/kuqjklu] pØklu] eRL;klu vkfn vkluksa dk vH;kl djus ls ok;qdks"kksa esa QSyko
mRiUu gksrk gS ftlls QsQM+ksa dh dk;Zdq'kyrk ,oa dk;Z{kerk c<+rh gSA pwafd vkluksa
ds vH;kl esa 'okl&iz'okl ij fu;a=k.k j[kk tkrk gS vr% vkluksa ds vH;kl ls
'olu fØ;k ij efLr"d dk fu;a=k.k c<+rk gSA ;ksxkluksa dk lfEefyr lewg lw;Z
ueLdkj ,oa izKk ;ksx dk vH;kl djus ls euq"; dk 'olu ra=k LoLF;] lfØ; ,oa
jksxeqDr curk gSA

3- eqnzkvksa ,oa ca/kksa dk izHkko

eqnzkvksa ,oa ca/kksa dk vH;kl vkUrfjd Lrj ij 'kjhj dks ÅtkZoku cukrk gSA eqnzkvksa
,oa ca/kksa dk vH;kl djus ls 'kjhj esa izk.kÅtkZ dk lapkj gksrk gS vkSj 'olu fØ;k
ij fu;a=k.k LFkkfir gksrk gSA bu ;kSfxd fØ;kvksa ds vH;kl djus ls 'olu fØ;k
lqpk: curh gSA tkyU/kj ca/k dk vH;kl djus ls 'olu fØ;k ij fu;a=k.k LFkkfir
gksrk gSA blds lkFk&lkFk ewy ca/k ,oa tkyU/kj ca/k ds vH;kl ls 'olu ra=k ds
fofHkUu jksx Lor% gh nwj gksrs gSaA
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4- izR;kgkj dk izHkko

izR;kgkj ls vfHkizk; bfUnz;ksa ij la;e ls gSaA bfUnz;ksa ij vla;e djrs gq, vfu;fer
fnup;kZ] izfrdwy foÑr vkgkj dk lsou] Jeghu foykflrkiw.kZ thou'kSyh] izÑfr
ds fu;eksa dk mYya?ku ,oa vf/kd le; rd ekufld ruko esa jgus ls 'olu ra=k esa
foÑfr;ka mRiUu gks tkrh gaS rFkk bu foÑfr;ksa ls 'olu jksx mRiUu gks tkrs gSaA
;gk¡ ij izR;kgkj dk ikyu ,d vpwd jlk;u dk dk;Z djrk gSA izR;kgkj ds ikyu
ls 'olu ra=k dh fØ;k'khyrk c<+rh gSA vuq'kklu ds lkFk izR;sd fØ;k dks djus ls
'olu nj larqfyr cuh jgrh gS vkSj 'olu ra=k LoLFk ,oa lfØ; curk gSA

5- izk.kk;ke dk izHkko

;ksx ,oa vk;qosZn nksuksa 'kkL=kksa dh n`f"V esa izk.kk;ke dh fØ;k cgqr egRoiw.kZ ,oa
ykHkdkjh vH;kl gS] D;ksafd izk.k gh izk.kh ds thou dk vk/kkj gksrk gS] izk.k gh vk;q
gS] izk.k gh thou gS vFkkZr~ lcdqN izk.k gh gSA gj izk.kh dh thou dh fLFkfr vFkkZr~
'okl dh la[;k fuf'pr gS] ;fn euq"; dks nh?kkZ;q cuuk gS rks mls thou esa izk.kk;ke
dh cgqr vko';drk gSA

Þizk.k dh xfr;ksa ij fu;a=k.k dj euq"; ;ksx dh vxyh lh<+h /kkj.kk] /;ku] lekf/k
dh mPPkkoLFkk rd igqaprk gS vkSj vUr esa eqfDr dks izkIr djrk gSA vFkZ ;g gS fd
izk.k HkkSfrd txr ds lkFk lkFk vk/;kfRed mUufr izkIr djus dk izeq[k lk/ku gSA
izk.k ÅtkZ ij fu;a=k.k LFkkfir djus dh fØ;k gh ^izk.kk;ke* dgykrh gSAß

izk.kk;ke 'olu ra=k ij cgqr xgjkbZ ls ldkjkRed izHkko j[krs gSaA izk.kk;ke ds
vH;kl esa iwjd] jspd] vUr%dqEHkd ,oa ckádqEHkd uked pkj egRoiw.kZ fØ;k,a
'olu ra=k ij cgqr ldkjkRed izHkko j[krh gSaA bu fØ;kvksa ds fof/kiwoZd fu;fer
vH;kl djus ls 'olu fØ;k ij fu;a=k.k LFkkfir gksrk gS ,oa 'olu ra=k ds jksx nwj
gksrs gSaA fu;fer izk.kk;ke djus ls 'kjhj dh p;kip; nj larqfyr jgrh gS] 'kjhj esa
vuko';d pchZ ,d=k ugha gksrh gS rFkk okr&fiÙk vkSj dQ uked f=knks"k lkE;koLFkk
dks izkIr gksrs gSaaA izk.kk;ke dk vH;kl djus ls 'olu fØ;k /kheh] nh?kZ ,oa lw{e gks
tkrh gSA oSKkfud 'kks/k&vuqla/kku ;g Li"V djrs gSa fd lalkj esa izfr feuV vf/kd
'okl ysus okys thoksa dh vkSlr vk;q de rFkk izfr feuV de 'okl ysus okys tho
yEch vkSlr vk;q izkIr djrs gSaA euq"; }kjk fu;fer izk.kk;ke dk vH;kl djus ls
mldh 'olu nj ¼izfrfeuV 'oklksa dh la[;k½ de gks tkrh gS] ftlds QyLo:i
og nh?kkZ;q dks izkIr djrk gSA

izk.kk;ke ds ykHkksa dk o.kZu djrs gq, gBiznhfidk ds jpukdkj ;ksxh LokRekjke
dgrs gSa&
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"kV~deZfuxZrrLFkkSY;dQnks"keykfn;d%A

Ikzk.kk;kea rr% dq;kZnuk;klsu fl);frAA

                                               ¼gBiznhfidk 2@37½

vFkkZr~ eksVkik] dQ laca/kh jksx rFkk ey vkfn dk Ng 'kqf) fØ;kvksa }kjk fuokj.k
dj] rc izk.kk;ke djuk pkfg,A blls izk.kk;ke vuk;kl gh fl) gks tkrk gSA
izk.kk;ke ds vUrxZr ukM+h&'kks/ku] vuqykse&foykse] lw;ZHksnh] mTtk;h] HkfL=kdk
,oa Hkzkejh uked izk.kk;keksa dk fu;fer vH;kl djus ls 'olu ra=k] fodkjksa ls
eqDr] LoLFk ,oa lfØ; curk gSA

6- /;ku dk izHkko

/;ku ekufld ,dkxzrk dh voLFkk gS] ftlesa euq"; czãkaMh; ÅtkZ dks xzg.k djrk
gSA /;ku dh voLFkk esa LFkwy 'kjhj 'kkUr ,oa fLFkj gks tkrk gS rFkk eu ij fu;a=k.k
gksus yxrk gSA bl 'kkUr voLFkk dk euq"; ds 'olu ra=k] efLr"d ,oa eu ij
ldkjkRed ,oa vuqdwy izHkko iM+rk gSA fu;fer /;ku djus ls 'olu fØ;k larqfyr
,oa fu;af=kr curh gSA 'olu fØ;k ds larqfyr gksus ls 'olu jksx nwj gksrs gSaA

7- lekf/k dk izHkko

;gka ij lekf/k ls vfHkizk;% vius pkjksa vksj ldkjkRed okrkoj.k ds vuqHkwfr djus
ls gS] ftldk vPNk izHkko lHkh 'olu vaxksa ij iM+rk gSA lekf/k dh le vuqHkwfr
djus ls lHkh 'olu vax vius dk;Z dks lqO;ofLFkr :i ls djrs gSa] ftlls 'olu
ra=k LoLFk] lfØ;] ÅtkZoku ,oa jksxeqDr curk gSA

fiz; f'k{kkfFkZ;ksa] bl izdkj mijksDr v/;;u ls Li"V gksrk gS fd ;kSfxd fØ;kvksa dk
vH;kl ekuo 'olu ra=k ij vuqdwy ,oa ldkjkRed izHkko j[krk gSA blds
lkFk&lkFk mi;qDr vkgkj dk lsou djus ls 'olu ra=k LoLFk] lfØ; vkSj jksxeqDr
curk gSA vk;qosZn 'kkL=k ds vuqlkj 'kjhj dh dQ iz/kku izÑfr gksus ij m".k vkSj
#{k vkgkj dk lsou djuk pkfg, tcfd 'khr vkSj xfj"B vkgkj dk lsou R;kx nsuk
pkfg,A

;wfuVxr iz'u 6-2

d½ lR; vFkok vlR; dFku dk p;u dhft, &

1½ usfr fØ;k diky dks 'kq) djrh gqbZ fnO; n`f"V iznku djrh gSA

2½ 'okluyh esa xkscysV lSYl E;wdl dk lzko.k djrh gSaA
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3½ ;ksxklu djus esa vkxs >qdrs le; 'okl vUnj Hkjrs gSa] tcfd ihNs dh vksj
>qdrs le; 'okl dks ckgj NksM+rs gSaA

4½ ekufld ruko ds c<+rs izHkko ls nek jksx de mez ds cPpksa ,oa uo;qodksa esa
rsth ls c<+ jgk gSA

5½ fu;fer izk.kk;ke dk vH;kl djus ls euq"; izfr feuV vf/kd 'okl ysrk gqvk
yEch vk;q dks izkIr djrk gSA

[k½ ,d 'kCn esa mRrj nhft, &

1½ 'olu ra=k dks LoLFk cukus okys nks ;ksxkluksa ds uke fyf[k,A

2½ dQ nks"k dk 'keu djus okyh ,oa 'olu ra=k dks LoLFk cukus okyh nks 'kks/ku
fØ;kvksa ds uke fyf[k,A

3½ euq"; esa 'okl&iz'okl esa ok;q dh ek=kk dh ukius ds fy, fdl ;a=k dk iz;ksx
fd;k tkrk gS\

4½ Xywdkst ds ,d v.kq ds vkDlh 'olu ds ifj.kkeLo:i fdrus ,0Vh0ih0 dh
mRifRr gksrh gS\

5½ euq"; efLr"d ds fdl Hkkx ls 'olu fØ;k fu;af=kr gksrh gS\

x½ lqesfyr djrs gq, lgh dwV dk iz;ksx djsaA

1- fgeksXyksfcu ¼Hb½ &       a&  ÅtkZ v.kq

2- ,0 Vh0 ih0 ¼A.T.P.½ &       b&  QsQMs+

3- ok;q izdks"B ¼Alveoli½ & c&  vkWDlhtu

4- V~;wcjDyksfll ¼T.B.½ & d&  ,ythZ

5- nek ¼Asthma½ & e&  cSDVhfj;k

vkius D;k lh[kk

bl ;wfuV esa vkius lh[kk fd

• 'olu ra=k ekuo 'kjhj dh dksf'kdkvksa dks vkWDlhtu iznku djrk gS vkSj dksf'kdkvksa
esa fLFkr dkcZu MkbZ vkWDlkbZM dks ckgj fudkyus dk dk;Z djrk gSA

• euq"; dk 'olu ra=k ukfldk ls izkjEHk gksdj QsQM+ksa vkSj Mk;kÝke rd QSyk gksrk
gSA

• euq"; ukfldk ls 'okl ds #i esa ok;q xzg.k djrk gS tks xzluh] Loj;a=k vkSj 'okluyh
ls gksrh gqbZ nksuksa QsQM+ksa esa Hkj tkrh gSA
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• QsQM+ksa esa xSlksa ds vknku&iznku dh fØ;k gksrh gS ftlls vkWDlhtu jDr esa igqap
tkrh gS vkSj jDr esa mifLFkr dkcZu MkbZ vkWDlkbZM QsQM+ksa esa vk tkrh gSA

• ;g dkcZu MkbZ vkWDlkbZM iz'okl ds #i esa 'kjhj ls ckgj fudky nh tkrh gSA bl
izdkj ekuo 'kjhj esa 'olu dh ;g fØ;k gj le; pyrh jgrh gSA bl fØ;k dk
gksuk gh thou vkSj 'kjhj esa bl fØ;k dk #d tkuk gh e`R;q dgykrk gSA

• ;ksx ds fofHkUu vH;kl tSls "kV~deZ] vklu] izk.kk;ke vkfn lEiw.kZ 'olu ra=k ij
cgqr ldkjkRed izHkko j[krs gSaA bu vH;klksa dks fu;fer :i ls djus ls ,d vksj
tgka lEiw.kZ ekuo 'kjhj ij ldkjkRed izHkko iM+rk gS rks ogha nwljh vksj bu
;ksxkH;klksa ds  izHkko ls euq"; dk 'olu ra=k thou i;ZUr LoLFk] lfØ;] ÅtkZoku
vkSj jksxeqDr cuk jgrk gSA

;wfuVkar iz'u

1- ekuo 'olu ra=k dh lajpuk ,oa fØ;kfof/k dks lfoLrkj le>kb;sA

2- ekuo 'olu ra=k ij ;ksxkH;kl ds izHkko dh O;k[;k dhft;sA

3- 'olu nj ls vki D;k le>rs gks] 'olu nj dks izHkkfor djus okys dkjdksa dk
o.kZu dhft;sA

4- fuEu ij fVIIkf.k;ka fyf[k,&

      d½ vkWDlh'olu x½ vukWDlh'olu

      [k½ ekuo QsQM+s ?k½ Loj;a=k

;wfuVxr iz'uksa ds mRrj

6-1

d  [k

1- 02 1& c

2- Iywjk 2& c

3- rhu 3& a

4- 12 ls 14 4& b
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5- 16 ls 18 5& a

6-2

d [k x

1- lR; 1- m"Vªklu] xkseq[kklu       1. – c
2- lR; 2- usfr] /kkSfr 2. – a
3- vlR; 3- LikbZjksehVj 3. – b
4- lR; 4- 38 4. – e
5- vlR; 5- esM~;wyk 5. – d

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatq rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj ¼m0
iz0½ A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<A
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7
mRltZu ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] fiNyh ;wfuVksa esa vkius ekuo 'kjhj dks ÅtkZ iznku djus okys ikpu
ra=k ,oa 'olu ra=k ds fo"k; esa tkukA vkius tkuk fd] Hkkstu ds ikpu ls izkIr Xywdkst
dk] vkWDlhtu dh mifLFkfr esa ngu ¼vFkkZr vkWDlhdj.k½ gksrk gS] vkSj Xywdkst ls ÅtkZ
eqDr gksrh gSA euq"; bl ÅtkZ dk iz;ksx 'kjhj ds fofHkUu vkUrfjd ,oa ckº; dk;ks± dks
djus esa djrk gSA ijUrq bl fØ;k esa dqN ,sls vuqi;ksxh rRo Hkh mRiUu gksrs gSa tks 'kjhj
ds fy, fdlh dke ds ugha gksrs gSa rFkk 'kjhj esa jgus ij] fodkjksa dks Hkh mRiUu djrs gSaA
bu inkFkks± dks mRlftZr inkFkZ dgk tkrk gSA ekuo 'kjhj dk ,slk ra=k tks bu fotkrh;
inkFkks± dks ckgj fudkyus dk dk;Z djrk gS] ÞmRltZu ra=kß dgykrk gSA

ge bl izdkj Hkh le> ldrs gSa fd ekuo 'kjhj dks dk;Z djus ds fy, izfr{k.k ÅtkZ dh
vko';drk gksrh gSA 'kjhj dks ;g ÅtkZ Hkkstu jl vFkkZr~~ Xywdkst ds vkWDlhtu dh
mifLFkfr esa ngu dh fØ;k (Oxidation of Glucose in presence of O2) ls izkIr gksrh gSA
Xywdkst ds ngu dh fØ;k ds ifj.kkeLo:i 'kjhj esa ÅtkZ dh mRifRr gksrh gSA bl
ÅtkZ dk mi;ksx fofHkUu vkUrfjd ,oa cká dk;ks± dks djus esa fd;k tkrk gSA 'kjhj esa
ÅtkZ mRifRr rFkk ÅtkZ ds iz;ksx dh nj p;kip; vFkkZr~~ esVkckWfyTe (Metabolism)
dgykrh gSA bl p;kip; fØ;k esas dqN ,sls vuqi;ksxh] vif'k"V ,oa vof'k"V inkFkZ Hkh
mRiUUk gksrs gSa tks 'kjhj ds fy, vuqi;ksxh gksrs gSaA vuqi;ksxh gksus ds lkFk&lkFk ,sls
inkFkks± dk 'kjhj ls fu"dklu vfuok;Z gksrk gS vU;Fkk ;g inkFkZ 'kjhj dh vkUrfjd
fØ;kvksa esa ck/kk,a mRiUu djus yxrs gSaA ,sls vuqi;ksxh inkFkks± dks mRlftZr inkFkZ
(Excretory Products) dh laKk nh tkrh gSA bu mRlftZr inkFkks± dks 'kjhj ls ckgj fudkyus
okys vax mRlthZ vax rFkk ra=k mRltZu ra=k (Excretory System) dgykrk gSA
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bl ;wfuV esa ge mRltZu ra=k dk ifjp;] lajpuk] fØ;kfof/k ,oa mRltZu ra=k ij
;ksxkH;kl ds izHkko dk lfoLrkj v/;;u djsaxsA

mís';

bl ;wfuV ds v/;;u ds ckn vki &

 mRltZu ra=k dk lkekU; ifjp; le>k ldsxsa(

 mRltZu ra=k dh O;k[;k djus esa l{ke gks ldsaxs(

 mRltZu ra=k dh lajpuk ,oa fØ;kfof/k dks le>kus esa l{ke gks ldsaxs(

 mRltZu ra=k ds egRo dk o.kZu dj ldsaxs(

 mRltZu ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k dj ldsaxsA

7-1 ekuo mRltZu ra=k dk lkekU; ifjp; ,oa ifjHkk"kk
f'k{kkfFkZ;ksa] ekuo 'kjhj ls vuqi;ksxh inkFkks± dks ckgj fudkyrs gq, 'kjhj dk 'kks/ku djus
okys laLFkku dks mRltZu ra=k dgrs gSaA mRlthZ ra=k dks bl izdkj ifjHkkf"kr fd;k tkrk
gS&

Þ'kjhj dk og egRoiw.kZ ra=k] tks 'kjhj ds fy, vuqi;ksxh mRlthZ inkFkks± dks] 'kjhj ls
mRlftZr djrs gq,] 'kjhj esa lefLFkfr cuk, j[kus dk dk;Z djrk gS] mRltZu ra=k
(Excretory System) dgykrk gSAß

The Excretory System is a passive Biological System that removes excess, unnecessary
materials from the body fluids of an organism, so as to help maintain internal chemical
Homeostasis and prevent damage to the body. The dual function of Excretory System is
the elimination of the waste products of metabolism and to drain the body of used up and
broken down components in a liquid and gaseous state.

7-2 ekuo 'kjhj ds mRlthZ vax (Human Excretory Organs)
f'k{kkfFkZ;ksa] ekuo 'kjhj esa mRlthZ inkFkZ Bksl] nzo ,oa xSl rhuksa voLFkkvksa esa mRiUu
gksrs gSa rFkk bu rhuksa voLFkkvksa esa gh 'kjhj ls ckgj mRlftZr fd, tkrs gSaA ekuo 'kjhj
esa fuEUkfyf[kr vax bu mRlftZr inkFkks± dks 'kjhj ls ckgj fudkyus dk dk;Z djrs gSa&

1- Bksl mRlthZ inkFkZ& cM+h vk¡r ls ey ds :Ik esaA

2- nzoh; mRlthZ inkFkZ& (I)  o`Ddksa }kjk ew=k ds :i esa A

(II) Ropk }kjk ilhus ds :i esa A
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3- xSlh; mRlthZ inkFkZ& QsQM+ksa }kjk CO2 ds :i esaA

fp=k 7-1% ekuo mRltZu vax

bl izdkj ekuo 'kjhj esa cM+h vk¡r] Ok`Dd] Ropk ,oa QsQM+s 'kjhj ls vuqi;ksxh inkFkks± dks
mRlftZr djus dk dk;Z djrs jgrs gSa vFkkZr~~ cM+h vk¡r] o`Dd] Ropk vkSj QsQM+s 'kjhj ds
pkj egRoiw.kZ mRlthZ vax gksrs gSaA buesa ls cM+h vk¡r dk v/;;u ikpu ra=k ds vUrxZr]
Ropk dk v/;;u v/;koj.kh; ra=k ds vUrxZr ,oa QsQM+ksa dk v/;;u 'olu ra=k ds
vUrxZr fd;k tkrk gSA vr% ;gka ij mRltZu ra=k ds vUrxZr o`Dd dh lajpuk ,oa dk;ks±
dk v/;;u fd;k tkrk gSA

7-3 ekuo mRltZu ra=k dh lajpuk (Structure of Human
Excretory System)

ekuo mRltZu ra=k dh lajpuk dk Øe bl izdkj gksrk gS&

nks o`Dd nks ew=kokfgfu;ka ew=kk'k; ew=kekxZA

Kidney Ureters BladderUrethra .

fp=k 7-2% ekuo mRltZu ra=k dh lajpuk

7-3-1 o`Dd

ekuo 'kjhj ds os vR;Ur egRoiw.kZ vax] tks izfr{k.k jDr Nkuus (Filtration of Blood) dh
fØ;k djrs jgrs gSa vkSj ftudh fØ;k'khyrk jDr dks 'kq) cuk, j[krh gS] o`Dd dgykrs

large Intestine
cM+h vk¡r

Kidney
o`Dd

Liver
;Ñr

Skin
Ropk

Lungs
QsQM+s

Excretory
Organs

mRlthZ vax
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gSaA o`Ddksa esa fodkj mRiUu gksus ij jDr Hkyh&Hkk¡fr Nu ugha ikrk ftlls v'kqf);ka jDr
esa gh feyh jg tkrh gSa ,oa jDr esa ;wfjd ,sflM dk c<+uk] ;wfj;k dk c<+uk] jDr 'kdZjk
dk vlUrqyu] tksM+ksa esa lwtu&nnZ ,oa xfB;k vkSj peZjksx vkfn jksx 'kjhj esa mRiUu
gksu s yxrs gS aA o`Ddks a ds lgh izdkj ls fØ;k'khy ugha gksus dh fLFkfr es a
vk/kqfud fpfdRlk foKku esa Mk;kfyfll (Dialysis) uked fØ;k djkbZ tkrh gS] ftlds
vUrxZr cká midj.kksa dh lgk;rk ,oa Ñf=ke :i ls jDr dk 'kks/ku fd;k tkrk gSA ;g
,d d"Vdkjh ,oa vizkÑfrd fØ;k gksrh gS] tcfd izkÑfrd Mk;kfyfll (Natural Dialysis)
dh fØ;k o`Ddksa ds vUnj izfr{k.k pyrh jgrh gSA

fp=k 7-3% ekuo mRltZu ra=k dh lajpuk

o`Dd ekuo 'kjhj dh mnjh; xqgk (Abdominal Cavity) ds Ik'p Hkkx esa jh<+ ds nksuksa vksj
fLFkr gksrs gSaA ;s la[;k esa nks vkSj cSaxuh jax dh jpuk;sa gksrh gSa tks vkdkj esa cgqr cM+h
ugha gksrh gSA nksuksa o`Ddksa ds Åij Vksih ds leku vf/ko`Dd xzfUFk;ka (Adrenal Glands)
uked jpuk,a ik;h tkrh gaSA ;s xzfUFk;ka o`Ddksa dh fØ;k'khyrk dks fu;af=kr djus dk
dk;Z djrh gSaA ;|fi o`Ddksa dk dk;Z ek=k jDr dks Nkudj ew=k fuekZ.k djuk gh ugha
gksrk gS] vfirq nksuksa o`Dd feydj ekuo 'kjhj esa ty] 'kdZjk rFkk [kfut yo.kksa vkfn
'kjhjksi;ksxh rRoksa dk lgh lUrqyu vFkkZr~~ lekuqikr (Balanced Ratio) cuk;s j[kus dk Hkh
dk;Z djrs gSaA la{ksi esa Li"V djsa rks o`Dd dk ewy dk;Z 'kjhj esa fLFkr vuko';d ,oa
vuqi;ksxh rRoksa dks ckgj fudkyus ds lkFk lkFk 'kjhj esa lefLFkfr ¼Homeostsis½
cuk, j[kuk gksrk gSA o`Dd dh lajpuk dk v/;;u fuEu nks Hkkxksa esa ckaVdj fd;k tkrk
gS&
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1- cká lajpuk External Structure of Kidney

2- vkUrfjd lajpuk Internal Structure of Kidney

1- ekuo o`Dd dh cká lajpuk (External Structure of Human Kidney)

fiz; f'k{kkfFkZ;ksa] Ekkuo 'kjhj esa mnjh; xqgk ds Ik'p Hkkx esa jh<+ ds nksuksa vksj ,d tksM+h
vFkkZr~~ la[;k esa nks o`Dd mifLFkr gksrs gSaA o;Ld euq"; esa ,d o`Dd dk Hkkj 140 ls 150
xzke ds e/; gksrk gSA izR;sd o`Dd dh YkEckbZ 10 ls 12 lseh0 ds e/; ,oa pkSM+kbZ 5 ls 6
lseh0 ds e/; gksrh gSA o`Dd ns[kus esa lse ds cht Bean Seed ds leku vkÑfr okys
gksrs gSaA nksuksa o`Ddksa esa ck,a o`Dd dh rqyuk esa nkfguk o`Dd nkfguh vksj ;Ñr dh
mifLFkfr ds dkj.k vis{kkÑr vkdkj esa NksVk] vf/kd QSyk gqvk vFkkZr~ eksVk ,oa dqN
uhps dh vksj fLFkr gksrk gSA o`Ddksa dk Hkhrjh fdukjk vory (Concave) ,oa ckgjh fdukjk
mRry (Convex) gksrk gSA o`Ddksa dk e/; Hkkx xgjk gksrk gSA o`Ddksa dk e/; Hkkx gk;ye
(Hilum) dgykrk gS] bl e/; Hkkx ls gh jDr okfgdk,a o`Ddkssa esa izos'k djrh gSa ,oa
ew=kokfgdk,a ckgj fudyrh gSaA o`Dd dk Åijh fljk m/oZ /kzqo ,oa fupyk fljk fuEu /kzqo
dgykrk gSA izR;sd o`Dd ds Åijh /kqzo ij vf/ko`Dd xzfUFk ¼Adrenal Gland½ mifLFkr
gksrh gSA izR;sd o`Dd dSIlwy ds ,d vkoj.k esa fyiVk jgrk gSA ;g dSIlwy rUrq Ård
ls cuk gksrk gS] ftls o`Ddh; lEiqV ¼Renal capsule½ dgk tkrk gS bl dSIlwy esa olk
lafpr jgrh gS ftlls ;g xn~nh dh rjg dk;Z djrk gqvk o`Ddksa dks cká vk?kkrksa ,oa
pksVksa ls lqjf{kr j[kus dk dk;Z djrk gSA

fp=k 7-4% o`Dd dh ckº; ,oa vkUrfjd lajpuk
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2- ekuo o`Dd dh vkUrfjd lajpuk (Internal Structure of Human Kidney)

o`Dd dh vkUrfjd lajpuk fuEu rhu izeq[k Hkkxksa es caVh gksrh gS&

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

ii) o`Ddh; varLFkk (Renal Medulla)

iii) o`Ddh; izkUrLFkk (Renal Cortex)

i) o`Ddh; Jksf.k& o`Dd dk lcls vkUrfjd Hkkx o`Ddh; Jksf.k dgykrk gSA bl Hkkx
ls ew=k dks ysdj ew=kuyh ckgj dh vksj fudyrh gSA bl LFkku ij lapk;d LFkku
(Collecting space) gksrk gSA

ii) o`Ddh; vUrLFkk& o`Dd dk e/;Hkkx o`Ddh; varLFkk dgykrk gSA blesa 8 ls ysdj
18 rd dh la[;k esa o`Ddh; fijkfeM~l (Renal Pyramids) ik;s tkrs gaSA fijkfeM~l
'kadq ds vkdkj (Corn Shaped) ds gksrs gSa rFkk o`Ddh; Jksf.k esa vkdj [kqyrs gaSA bu
fijkfeM~l esa fLFkr ufydk,a ew=k ds iqu% vo'kks"k.k (Reabsorption) dh fØ;k esa Hkkx
ysrh gSaA

iii) o`Ddh; izkUrkLFkk& ;g o`Dd dk lcls ckgjh Hkkx gksrk gS tks o`Ddh; lEiqV (Renal
Capsule) ds lkFk tqM+k gksrk gS vFkkZr~~ ;g Hkkx o`Dd ds ckgjh vkoj.k (Collecting
space) ls tqM+k gksrk gSA o`Dd ds bl Hkkx esa ufydk,a xqPNksa ds #i esa vFkok tky ds
#i esa QSyh gksrh gSaA

o`Dd dk fuekZ.k djus okyh dksf'kdk,a o`Ddk.kq (Nephrons) dgykrh gSa vFkkZr~ o`Ddksa dh
ewy jpukRed ,oa fØ;kRed bdkbZ o`Ddk.kq (Nephron) gksrh gSA izR;sd o`Ddk.kq o`Dd esa
Lora=k :Ik ls dk;Z djus okyh bdkbZ gksrh gSA o`Ddk.kq dh lajpuk bruh NksVh gksrh gS
fd bls vk¡[kksa ls ugha ns[kk tk ldrk gSA vfirq bUgsa lw{en'khZ dh lgk;rk ls gh ns[kk tk
ldrk gS] blhfy, o`Ddk.kqvksa dks lw{en'khZ bdkbZ (Microscopic Unit) dgk tkrk gSA
izR;sd o`Dd dk fuekZ.k 10 ls 13 yk[k o`Ddk.kqvksa ds feyus ls gksrk gSA o`Ddksa dh
dk;Z{kerk ,oa dk;Zdq'kyrk o`Ddk.kqvksa dh fØ;k'khyrk ij fuHkZj djrh gSA o`Ddk.kqvksa
dh fØ;k'khyrk ij cgqr lkjs dkjd izHkko j[krs gSaA fo'ks"k :i ls 45 ls 50 o"kZ dh vk;q
ds mijkUr bu o`Ddk.kqvksa dh la[;k yxHkx ,d izfr'kr izfro"kZ dh nj ls ?kVus yxrh
gS] bldk izHkko o`Ddksa dh dk;Z{kerk ij iM+rk gS rFkk blds ifj.kke Lo:Ik jDr Nkuus
(Blood Filtration) ,oa ew=k fuekZ.k (Urine formation) dh fØ;k /kheh iM+rh gSA ;gh dkj.k
gksrk gS fd 50 o"kZ ls vf/kd mez gksus ij euq"; dks vius vkgkj ,oa fogkj esa vf/kd
fu;e&la;e dh vko';drk iM+rh gSA bl vk;q esa vf/kd foÑr vkgkj ysus ls jDr esa
foÑfr mRiu gksus ij o`Dd jDr dks iqu% 'kq) cukus esa l{e ugha gks ikrs gSa rFkk 'kjhj
ukuk izdkj ds jksxksa ls xzLr gksus yxrk gSA
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7-3-2 o`Ddk.kqvksa  dh lajpuk (Structure of Nephrons)

o`Dd esa nks izdkj ds o`Ddk.kq mifLFkr gksrs gSaA o`Dd esa o`Ddk.kqvksa dk og oxZ tks izfr{k.k
fØ;k'khy jgrk gS ,oa la[;k esa cgqr vf/kd ¼òDd ds yxHkx nks frgkbZ Hkkx esa QSys½ gksrk
gS] dksfVZdy usÝku (Cortical Nephron) dgykrk gS tcfd o`Dd esa mifLFkr o`Ddk.kqvksa
dk og oxZ tks dsoy fo'ks"k ifjfLFkfr vFkkZr~ ruko ,oa ncko (Stress Condition) esa gh
fØ;k'khy gksrk gS] tDLVkesM~;wyjh usÝku (Juxtamedulary Nephron) dgykrk gSA bu
tDLVkesM~;wyjh usÝku dh la[;k vis{kkÑr de gksrh gSA

o`Ddk.kq dh lajpuk dk v/;;u fuEufyf[kr nks Hkkxksa esa ckaVdj fd;k tkrk gS&

i) dsf'kdk xqPNh; (Glomerular)

ii) o`Ddh; ufydk (Renal tubule)

i) dsf'kdk xqPN& dsf'kdk xqPN dks ekyihth dk fi.M (Malpighian body) Hkh dgk
tkrk gSSA ;g o`Ddk.kq dk vkjfEHkd Hkkx gksrk gS tks xqPNs ds :Ik esa gksrk gSA dsf'kdk
xqPN ,d di ¼I;kys½ ds leku jpuk cukdj jDr fuL;Unu (Filtration) dh fØ;k esa
Hkkx ysrk gSA o`Ddk.kqvksa dk ;g Hkkx pk; dh Nyuh ds leku ,d tkyuqek jpuk
dk fuekZ.k djrk gSA bl Nyuhuqek jpuk ls tc jDr Nurk gS rc jDr esa mifLFkr
ty ,oa ?kqyu'khy yo.k ¼Xywdkst] ;wfj;k] vehuks vEy vkfn½ rks buesa ls Nu tkrs
gSa tcfd cM+s izksVhu ds v.kq buesa ls ughsa xqtj ikrs gSa ;g fØ;k dsf'kdk xqPNh;
fuL;Unu ¼Glomerular Filtration½ dgykrh gSA ;g jDr Nkuus dk izFke pj.k gS]
ftles jDr ls mi;ksxh 'kdZjk ,oa yo.k vkfn Nu tkrs gSaA bu Nus gq, inkFkks± dk
o`Dd esa iqu% vo'kks"k.k fd;k tkrk gSA

ii)  o`Ddh; ufydk& oDdh; ufydk o`Ddk.kq dk ,asBk gqvk dq.Myhdkj Hkkx gksrk gSA
;g Hkkx vaxzst+h Hkk"kk ds v{kj ‘U’ ds vkdkj dh jpuk cukrk gSA bl jpuk dks gsuys
dk ywi ¼Loop of Henle½ dgk tkrk gSA ;gka o`Ddk.kq dh ,d Hkqtk igys uhps dh vksj
vkrh gS rFkk fQj mij dh vksj tkrh gSA o`Ddh; ufydk ds bl Hkkx esa xqPNh;
fuL;Unu ls Nudj vk;s nzo ls iqu% vo'kks"k.k (Reabsorption) dh fØ;k gksrh gS] bl
fØ;k ds vUrxZr ty] Xywdkst] vehuks vEy ,oa 'kjhj ds fy;s mi;ksxh [kfut
yo.kkas dk iqu% vo'kks"k.k dj fy;k tkrk gSA iqu% vo'kks"k.k ds mijkUr ;s mi;ksxh
inkFkZ iqu% jDr esa feyk fn;s tkrs gSa tcfd fuL;Unu (Filtration) ds ifj.kkeLo#i
mRiUUk va'k dks o`Ddh; Jksf.k esa Hkst fn;k tkrk gSA ;gka ls ;g ew=k dh laKk xzg.k
dj ysrk gSA ;g ew=k o`Ddh; Jksf.k ls ew=kufydk esa ,oa ew=kufydk ls ew=kk'k; esa
pyk tkrk gSA
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o`Ddksa dh fØ;kfof/k (Physiology of Kidneys)
fiz; f'k{kkfFkZ;ksa] o`Ddksa esa o`Ddh; egk/keuh ¼Renal Artery½ jDr ysdj vkrh gS rFkk vusdksa
'kk[kkvksa esa foHkkftr gks tkrh gSA o`Ddh; egk/keuh dh 'kk[kk,a igys dsf'kdk xqPNh; ds
Nyuhuqek Hkkx ls gksdj xqtjrh gSA ;gka ij jDr dks Nkudj mlls v'kqf);ka vyx dj
nh tkrh gSa] ;g fØ;k xqPNh; fuL;Unu ¼Glomerular Filtration½ dgykrh gSA vkxs iqu%
o`Dd ufydk gsuys ywi ¼Henle’s Loop½ ls gksdj fudyrh gS rFkk ;gka ij ,d ckj iqu%
iwoZ esa Nus inkFkks± dks Nkuk tkrk gS] ;g fØ;k iqu% vo'kks"k.k ¼Reabsorption½ dgykrh gS
vFkkZr~ o`Ddkas esa jDr nks ckj Nurk gSA

bl izdkj nks ckj Nkuus ds mijkUr jDr esa fLFkr ;wfj;k] veksfu;k] fØ,Vhu] lYQsV]
QkLQsV rFkk vfrfjDr 'kdZjk vkfn vuqi;ksxh inkFkZ vyx dj fn;s tkrs gSaA ;s inkFkZ
ty ds lkFk ?kqys gq;s vFkkZr~ nzo voLFkk (Liquid Form) esa gksrs gSa ,oa o`Dd ds o`Ddh;
Jksf.k (Renal Pelvis) uked Hkkx esa bdB~Bk dj fn;s tkrs gSaA ;gk¡ ls ;s inkFkZ] ew=k ds #i
esa ew=k uyh ds }kjk o`Ddksa ls ckgj fudyrs gSa ,oa ew=kk'k; (Urinary Bladder) uked vax esa
,d=k fd, tkrs gSaA bl izdkj o`Dd izfr{k.k jDr dks Nkuus dk dk;Z djrs jgrs gSaA
lkekU; ifjfLFkfr;ksa esa LoLFk euq"; ds o`Dd izfrfeuV 125 ml dh nj ls jDr Nkuus dk
dk;Z djrs gSaA ekuo 'kjhj esa jDr Nkuus dh nj ij euq"; dk vkgkj&fogkj] ns'k] dky
,oa euksfLFkfr;ka viuk izHkko j[krh gS rFkk bu dkjdksa ls izHkkfor gksdj jDr Nuus dh
nj ?kVrh&c<+rh jgrh gSA

bl izdkj ;g Li"V gksrk gS fd] ekuo 'kjhj esa fLFkr nksuksa o`Dd izfr{k.k fØ;k'khy jgrs
gq, jDr dks Nkuus (Filtration of Blood) dh fØ;k esa yxs jgrs gSaA o`Dd p;kip; fØ;k esa
mRiUu gq, mRlthZ inkFkksZ dks Nkudj ew=k dk fuekZ.k djrs gaSA blds lkFk&lkFk o`Dd
jDr esa mifLFkr vU; gkfudkjd inkFkks± dks Hkh ew=k ds lkFk 'kjhj ls mRlftZr djrs gSaA
'kjhj esa o`Ddkas dh dk;Zdq'kyrk ,oa dk;Z{kerk ij vkgkj&fogkj dk lh/kk izHkko iM+rk
gSA vkgkj esa mRrstd inkFkZ] fepZ elkys ,oa eaklkgkjh inkFkks± dk vf/kd iz;ksx djus ls
bu oD̀dksa ij udkjkRed izHkko iM+rk gSA /kweziku] ,Ydksgy rFkk ,aVhck;ksfVd ¼jklk;fud
nokb;ksa½ ds vf/kd lsou ds nq"izHkkoksa ls 'kjhj dks cpkus esa o`Dd dh fØ;kRed bdkbZ
vFkkZr~~ o`Ddk.kqvksa (Nephrons) dks viuh {kerk ls vf/kd dk;Z djuk iM+rk gSA {kerk ls
vf/kd dk;Z esa o`Ddk.kq u"V gks tkrs gSa] ftlls o`Ddksa dh dk;Z{kerk de gks tkrh gSA
;fn blds mijkUr Hkh bUk gkfudkjd inkFkks± dk iz;ksx cUn ugha fd;k tkrk gS] rc ,slh
voLFkk esa vkxs pydj òDdk.kq vfØ;k'khy gksdj viuk dk;Z cUn dj nsrs gSaA òDdk.kqvksa
dh vfØ;k'khyrk dh voLFkk fdMuh Qsy Renal failure dgykrh gSA ftlesa o`Ddksa esa
jDr fuL;Unu (Blood Filtration) dh fØ;k cUn gks tkrh gSA
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o`Ddksa ds dk;Z (Functions of Kidneys)

fiz; f'k{kkfFkZ;ksa] ekuo 'kjhj esa o`Dd fuEufyf[kr egRoiw.kZ dk;Z lEikfnr djus dk
dk;Z djrs gaS&

• jDr dks Nkudj ew=k fuekZ.k djuk (Urine Formation) %& o`Dd dk lcls izeq[k ,oa
egRoiw.kZ dk;Z jDr dks Nkudj jDr esa mifLFkr vuqi;ksxh&mRlthZ inkFkks± dks
vyx djuk gksrk gSA o`Dd oT;Z inkFkks± (Waste Products) dks jDr ls Nkudj ty esa
?kksydj ew=k dk fuekZ.k (Urine Formation) djrk gSSA euq"; ds nksuksa o`Dd izfrfnu (in
24 Hours) 150 ls 180 yhVj jDr dks Nkudj jDr esa mifLFkr vuqi;ksxh inkFkks± dks
ew=k ds #i esa vyx (Urine Formation) djus dk dk;Z djrs gSaA

,d euq"; izfrfnu 1 ls 1-8 yhVj LoPN (Clear)] ikjn'khZ (Transparent)] gYds ihys
jax (Pale Yellow to Golden Colour) ds nzo ew=k dk mRltZu djrk gSA ew=k dk gYdk
ihyk jax ;wjsfcfyu (Urobilin or Urochrome) uked jatd inkFkZ ds dkj.k gksrk gSA
ew=k esa viuh ,d fo'ks"k ,jksesfVd xU/k (Aromatic Odour) gksrh gSA ew=k dk ih0 ,p0
5-0 ls 8-0 ds chp gksrk gSA ew=k dk ih0 ,p0 xzg.k fd;s x, vkgkj ds vuqlkj
ifjofrZr gksrk jgrk gSA 'kkdkgkjh ,oa lkfRod vkgkj ysus okys euq";ksa dk ew=k
mnklhu vFkok gYdk {kkjh; (Neutral or Basic Nature) izÑfr dk jgrk gS] tcfd
ekalkgkjh ,oa fepZ elkys ;qDr vEyh; izÑfr dk vkgkj ysus okys O;fDr;ksa esa ew=k
vEyh; izÑfr (Acidic Nature) dk gksrk gSA

Ekw=k esa lcls vf/kd ek=kk ty ¼yxHkx 96 izfr'kr½ dh gksrh gSA ty ds lkFk&lkFk
ew=k esa dkcZfud ,oa vdkcZfud inkFkZ ¼Organic & Inorganic Salt½ gksrs gSaA ew=k ds #i
esa mRlftZr inkFkks± esa lcls izeq[k ?kVd dkcZfud inkFkZ ;wfj;k ¼Urea½ gksrk gSA ,d
LoLFk euq"; lkekU; voLFkk esa izfrfnu 'kjhj ls 300 ls 400 mg ;wfj;k ew=k ds lkFk
mRlftZr djrk gSA

'kjhj ls lkQ&LoPN] nqxZU/kghu ,oa ;Fkksfpr ek=kk esa ew=k dk lzko.k euq"; ds mÙke
'kkjhfjd LokLF; dks vfHkO;Dr djrk gS] tcfd blds foijhr ew=k ds lkFk 'kjhj ds
fy, mi;ksxh iks"kd rRoksa tSls jDr 'kdZjk] yo.kksa] /kkrqvksa ,oa jDr vkfn dk vkuk
,oa blds lkFk&lkFk ew=k dh ek=kk dk vfu;fer gksuk] 'kjhj esa jksx dh lwpuk nsrk
gSA ew=k esa jDr 'kdZjk ¼Xywdkst½ dh mifLFkfr e/kqesg (Diabetes) jksx dh lwpuk nsrh
gSA ew=k esa izksVhu dk vkuk /kkrq{k; vFkok ,Ycwfeusfj;k (Albuminuria) jksx dgykrk
gSA ew=k ds lkFk vf/kd ek=kk esa fiÙk dk vkuk ihfy;k (Jaundice) jksx dk lwpd gksrk
gSA ihfy;k jksx vf/kd la[;k esa yky jDr d.kksa ds VwVus ls cus inkFkZ fcyh#fcu dh
vf/kdrk ds dkj.k gksrk gSA ew=k esa jDr dk vkuk fgesVwfj;k (Hematuria) dgykrk gSA
ew=k esa jDr d.kksa (RBCs & WBCs) dh mifLFkfr 'kjhj esa laØe.k (Infection) jksx dh
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lwpuk nsrh gSA ew=k esa ,lhVksu dh mifLFkfr vf/kd le; rd Hkkstu ugha djus
(Starvation) dk lwpd gSA thok.kvksaq vFkok jksxk.kqvksa }kjk o`Ddksa esa laØe.k gksus ij
o`Ddksa esa Hk;adj osnuk ,oa tyu gksrh gSA o`Ddksa dh ;g voLFkk o`Dd iznkg (Kidney
Inflammation) dgykrh gS] bl voLFkk esa o`Ddksa esa 'kksFk vFkkZr~ lwtu mRiUu gks
tkrh gSA tc o`Dd dSfYl;e ds lYQsV] DyksjkbM ,oa QkLQsVksa dks jDr ls Nkudj
vyx rks dj nsrs gSa fdUrq mUgsa ew=k ds lkFk mRlftZr ugha dj ikrs] rc ;s vdkcZfud
inkFkZ o`Dd esa gh bdB~Bk gksdj ,d iFkjh ds leku jpuk cuk ysrs gSa] bls o`Dd dh
iFkjh (Kidney Stone) dgk tkrk gSA o`Dd esa cuh iFkjh dSfYl;e vkWDlkysV (Calcium
Oxalate) dgykrh gSA o`Ddksa dh fØ;k'khyrk de gksus ij jDr essa mifLFkr ;wfj;k ds
mRlftZr ugha gksus ij jDr esa ;wfjsd ,flM dh ek=kk c<+uk ,oa ;wfjd ,flM dk
'kjhj ds tksM+ksa esa ,d=k gksdj tksMksa dk nnZ ,oa lwtu mRiUu djuk xfB;k (Gout)
jksx dgykrk gSA vR;f/kd ruko dh voLFkk esa o`Ddksa dk iw.kZr;k fuf"Ø; gks tkuk
fdMuh Qsy (Renal Failure) dgykrk gSA ;g 'kjhj dh vR;Ur fodV vkSj xaHkhj
ifjfLFkfr (Critical Condition) gksrh gSA

• ty lUrqyu djuk (Water Level Balancing)

o`Ddksa dk nwljk izeq[k dk;Z 'kjhj esa ty dh ek=kk dks lUrqfyr djuk gksrk gSA
blhfy, vf/kd ty dk lsou djus ij ew=k dh ek=kk vf/kd rFkk de ek=kk esa ty
dk lsou djus ij vFkok ilhus ds #i esa 'kjhj ls ty fudyus ij ew=k dh ek=kk de
gks tkrh gS] vFkZ ;g gS fd o`Dd 'kjhj esa ty dh ek=kk dks lUrqfyr djus dk dk;Z
djrs gaSA

• vEy&{kkj lUrqyu cuk, j[kuk (Acid-Base Regulation)

o`Dd 'kjhj esa vEy&{kkj lUrqyu cuk, j[kus dk dk;Z djrs gSaA Hkkstu ds #i esa
vf/kd ek=kk esa vEyh; vFkok {kkjh; inkFkks± dk lsou djus ij vuko';d vEyh;
vFkok {kkjh; inkFkks± dks o`Dd ew=k ds lkFk mRlftZr djrs gq, 'kjhj esa vEy&{kkj
dk lUrqyu cuk, j[kus dk dk;Z djrs gSaA

• jDr 'kdZjk dk fu;U=k.k (Glucose Level Balancing)

jDr esa 'kdZjk (Xywdkst) ds Lrj dks fu;fU=kr djuk jDr dk egRoiw.kZ dk;Z gSA
ekuo 'kjhj ds jDr esa 'kdZjk (Xywdkst) dh lkekU; ek=kk 80&120 mg per 100 ml
Blood gksrh gSA o`Dd jDr fuL;Unu (filtration) ds }kjk jDr esa 'kdZjk dh ek=kk le
cuk, j[kus dk dk;Z djrs gSaA bl Øe esa o`Dd vfrfjDr 'kdZjk dks ew=k ds lkFk
mRlftZr dj nsrs gaSA
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• ;wfj;k dk fu;U=k.k (Urea Level Balancing)

,d LoLFk euq"; ds jDr esa ;wfj;k dh lkekU; ek=k 20&40 mg per 100 ml Blood gksrh
gSA jDr esa ;wfj;k dh ;g ek=kk o`Ddksa }kjk fu;fU=kr dh tkrh gSA blh dkj.k o`Ddksa
dh fØ;k'khyrk de gksus ij jDr esa ;wfj;k (;wfjd ,flM) dh ek=kk c<+ tkrh gS]
blds ifj.kkeLo:i tksM+ksa esa nnZ ,oa lwtu vkfn y{k.k izdV gksrs gSaaA LoLFk efgyk
ds jDr esa 2.4 - 6.0 mg/dL rFkk iq#"k ds jDr esa 3.4 - 7.0 mg/dL ;wfjd ,flM dh ek=kk
jgrh gSA

• lksfM;e ,oa dSfY'k;e dk fu;U=k.k (Na & Ca Level Balancing)

o`Dd jDr esa lksfM;e ,oa dSfY'k;e vkfn 'kjhj ds fy, mi;ksxh [kfut yo.kksa ds
Lrj dks fu;fU=kr djus dk dk;Z djrs gSaA o`Dd bu yo.kksa dh vfrfjDr ek=kk dks
ew=k ds lkFk mRlftZr djrs gq, jDr esa budh ek=kk le ,oa 'kjhj ds vuqdwy cuk,
j[krs gSaA

• jDr nkc fu;U=k.k (Blood Pressure Regulation)

LoLFk euq"; dk jDr jDrokfgfu;ksa esa 80&120 mm of Hg ds ncko ls cgrk jgrk gS
ftls jDrpki (Blood Pressure) dgrs gaSA jDrokfgfu;ksa esa jDrpki dks fu;fU=kr
djus esa o`Dd egRoiw.kZ Hkwfedk ogu djrs gSaA

bl izdkj Li"V gksrk gS fd o`Dd jDr dks Nkudj ekuo 'kjhj ls vuqi;ksxh inkFkks± dks
mRlftZr djus ds lkFk&lkFk 'kjhj esa mi;ksxh fofHkUu jklk;fud rRoksa ds lUrqyu dks
cuk, j[kus dk dk;Z djrs gSaA o`Dd jDr 'kjhj ds fy, mi;ksxh ,oa vuqi;ksxh fofHkUu
jklk;fud rRoksa ds lUrqyu dks cuk, j[krs gq, 'kjhj esa lefLFkfr (Homeostasis) cuk,
j[krs gSaA

o`Ddksa dks izHkkfor djus okys dkjd (Factors Effecting Kidneys)

ekuo 'kjhj esa o`Dd izfr{k.k fØ;k'khy jgrs gq, ew=k fuekZ.k dh fØ;k esa yxs jgrs gaSA bu
o`Ddksa dh fØ;k'khyrk ij fuEufyf[kr dkjd lh/kk izHkko j[krs gSa&

 ty dh ek=kk (Intake of Water) & 'kjhj esa xzg.k dh xbZ ty dh ek=kk o`Ddksa esa ew=k
fuekZ.k dh fØ;k dks izHkkfor djrh gSA vf/kd ek=kk esa ty lsou djus ij ew=k
fuekZ.k dh fØ;k c<+ tkrh gS] tcfd de ek=kk esa ty dk lsou djus ij ew=k dh
ek=kk de gks tkrh gSA blh dkj.k 'kjhj esa v'kqf);ksa dh ek=kk c<+us ij vf/kd ek=kk
esa ty lsou dk funsZ'k fn;k tkrk gS ftlls o`Dd vf/kd fØ;k'khy gksdj ew=k ds
#i esa v'kqf);ksa dks ckgj fudky nsrs gSaA jkf=kdky rkacs ds crZu esa j[ks ty dks
izkr%dky [kkyhisV ihus dh fØ;k m"kkiku dgykrh gSA izfrfnu fu;fer #i ls
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m"kkiku djus ls o`Ddksa dk izkr%dky lgh izdkj 'kks/ku gks tkrk gS vkSj o`Dd esa
iFkjh vkfn cuus dh laHkkouk de gks tkrh gSA

 okrkoj.kh; n'kk,a (Environmental Condition)& xehZ ds fnukas esa 'kjhj ls vf/kd
ek=kk esa ilhuk fudyus ij jDr dh v'kqf);ka ilhus ds #i esa ckgj fudy tkrh gSa
ftlls o`Ddkas ij dk;Z dk ncko de gks tkrk gS tcfd blds foijhr B.Ms&lnhZ ds
ekSle esa 'kjhj esa ilhus dh ek=kk de mRiUu gksus ij jDr dks 'kq) djus gsrq o`Ddksa
dks vf/kd dk;Z djuk iM+rk gS vkSj izk;% ;g vuqHko Hkh djrs gSa fd lnhZ ds ekSle esa
ew=k mRltZu dh ek=kk c<+ tkrh gSA

 mÙkstd inkFkks± dk lsou (Intake of Stimulant)& mÙkstd inkFkZ tSls pk;] dkQh]
,Ydksgy o nokb;ksa ds lsou djus ls o`Ddk.kq mÙksftr gks tkrs gSa ftlls ew=k
fuekZ.k dh fØ;k rhoz gks tkrh gS rFkk vf/kd ek=kk esa ew=k dk mRiknu gksrk gSA dqN
fo'ks"k ,aVhck;ksfVd vkSj LVhjkW;M nokb;ksa dk o`Ddksa dh fØ;k'khyrk ij cgqr
vf/kd izHkko iM+rk gSA

 'kked inkFkks± dk lsou (Intake of Narcotic)& fudksfVu ;qDr inkFkks± tSls rEckdw]
xqVdk] vkSj /kweziku vkfn dk lsou djus ls o`Ddk.kqvksa dh fØ;k'khyrk de gks
tkrh gS] ftlls ew=k dh ek=kk de gks tkrh gSA

 vUr%Lkzkoh gkWekZsUl (Endocrine Hormones)& o`Ddksa ij fiV~;wVjh xzfUFk ,oa vf/ko`Dd
xzfFk;ksa ls mRiu gkWeksZul lh/kk izHkko j[krs gaSA fiV~;wVjh xzfUFk ds i'pHkkx ls
lzkfor oSlksizsflu gkWeksZUl vkSj vf/ko`Dd xzfUFk ls mRIkUUk dkWjfVdksLVhjkW;M rFkk
,YMksLVhjksu uked gkWeksZu o`Ddksa dh fØ;k'khyrk ij lh/ks&lh/ks izHkko Mkyrs gSaA

 ekufld fLFkfr (Mental Condition) & eu dh ldkjkRed ,oa udkjkRed fLFkfr;ksa
dk izHkko o`Ddksa dh fØ;k'khyrk dks izHkkfor djrk gSA ldkjkRed ifjfLFkfr;ksa ,oa
vuqdwy n'kkvksa esa o`Dd dh fØ;k'khyrk de gks tkrh gS tcfd blds foijhr
udkjkRed ifjfLFkfr;ksa tSls Øks/k] Hk;] ruko ,oa fgald o`fÙk;k¡ mRiUu gksus ij
o`Ddksa dh fØ;k'khyrk c<+ tkrh gS vFkkZr~ udkjkRed voLFkkvksa esa ew=k fuekZ.k dh
fØ;k rhoz gks tkrh gSA

;wfuVxr iz'u 7-1

d½ fjDr LFkkuksa dh iwfrZ dhft,A

1- ekuo 'kjhj esa o`Dd dh lajpuk -------------------------------- ds cht ds leku gksrh gSA
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2- o`Ddksa dk e/; Hkkx --------------------------------------------------- dgykrk gSA

3- izR;sd o`Dd ds Åijh Hkkx /kzqo ij ------------------------uked xzfUFk mifLFkr gksrh gSA

4- jDr esa ---------------------------------------- uked inkFkZ dh vf/kdrk ds dkj.k ihfy;k jksx
gksrk gSA

5- ew=k ds lkFk vf/kd ek=kk esa jDr 'kdZjk dk vkuk --------------------------------- uked jksx
dgykrk gSA

[k½ cgqfodYih; iz'u&

1½ ekuo mRltZu ra=k dk dk;Z gS&

a) 'kjhj ls vuqi;ksxh inkFkks± dks ckgj fudkyuk

b) jDr dks Nkudj 'kq) djuk

c) 'kjhj esa lefLFkfr cuk, j[kuk

d) mi;ZqDr lHkh

2½ ekuo mRltZu ra=k dh lcls NksVh jpukRed ,oa fØ;kRed bdkbZ gS&

a) U;wjku b)  usÝku

c) ,fYovksykbZ d)  foykbZ

3½ mRltZu ra=k ds fuEufyf[kr vaxksa dks mfpr Øe esa O;ofLFkr djsa&

I) o`Dd II)  ew=kk'k;

III) ew=kekxZ IV)  ew=kokfguh

lgh mRrj ds fy, fuEu dwV dk mi;ksx djsa&

a) I, III, II, IV b) II, I, III, IV

c) I, IV, II, III d) III, I, IV, II

4½ ekyfith dk fi.M dk lEcU/k fdl vax ls gS&

a) o`Dd b) ;Ñr

c) efLr"d d) isfUØ;kt

5½ pk;@dkWQh ihus ds ckn vf/kd ek=kk esa ew=k dk mRltZu fdlds dkj.k gksrk
gS&

a) 'kdZjk b) dsQhu

c) ty d) fudksfVu
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7-3-3   ew=kufy;ka (Ureters)
fiz; f'k{kkfFkZ;ksa] o`Ddksa ds lkFk tqM+h gqbZ nks ufy;ka gksrh gSa] ftUgsa ew=kufy;ka dgk tkrk
gSA budk dk;Z ew=k dks o`Dd ls ew=kk'k; rd ys tkuk gksrk gSA izR;sd ew=kuyh yxHkx 25
ls 35 lsUVhehVj yEch gksrh gS] tks o`Dd ls izkjEHk gksdj ew=kk'k; rd tkrh gSA bu
ufy;ksa esa okYo yxs gksrs gSa] ftuds dkj.k ew=k ew=kk'k; dh vksj vkxs dh vksj c<+rk jgrk
gSA

7-3-4   ew=kk'k; (Urinary Bladder)
fiz; f'k{kkfFkZ;ksa] euq"; dh Jksf.k xqgk esa ,d [kks[kyk vax gksrk gS] tks vuSfPNd isf'k;ksa ls
fufeZr gksrk gSA ;g vax ew=kk'k; dgykrk gSA ew=kk'k; dk dk;Z o`Ddksa esa mRiUu ew=k dks
lafpr djuk gksrk gS blhfy, ew=k dh ek=kk ds vuqlkj bl vax dh vkÑfr ,oa vkdkj
cnyrk jgrk gSA lkekU;r;k euq"; esa ew=kk'k; dh {kerk 300 ls 400 feyh0 ew=k lafpr
djus dh gksrh gSA ew=kk'k; esa ew=k Hkjus ij bldh lwpuk efLr"d dks nh tkrh gS] ftlds
mijkUr ew=k mRltZu ds }kjk bls [kkyh dj fn;k tkrk gSA

7-3-5  ew=kekxZ (Urethra)
euq"; esa ew=kk'k; ls ew=k ysdj ,d ufydk ckgj fudyrh gS] ftls ew=kekxZ dgk tkrk gSA
;g jpuk fL=k;ksa esa yxHkx 4 lseh0 yEch rFkk iq:"kksa esa yxHkx 20 lseh0 yEch gksrh gSA
vFkkZr~~ fL=k;ksa esa ew=kekxZ NksVk ,oa iq:"kksa esa yEck gksrk gSA bl jpuk ds izkjafHkd Hkkx ij
vkUrfjd ladksfpuh is'kh mifLFkr gksrh gS tks raf=kdk ra=k ds fu;a=k.k esa jgrh gSA bl
is'kh ds fu;a=k.k ls ew=k mRlftZr fd;k tkrk gSSA

7-4   mRltZu ra=k ij ;ksx dk çHkko
fiz; f'k{kkfFkZ;ksa] ;kSfxd fØ;kvksas dk vH;kl euq"; ds 'kjhj ,oa eu dk 'kks/ku djrk gSA
;kSfxd fØ;kvksa ds vH;kl ls 'kkjhfjd&ekufld fodkj ckgj fudyus ds lkFk
ldkjkRedrk dk foLrkj gksrk gSA ;kSfxd fØ;k,a 'kjhj esa fLFkr foÑr okr&fiÙk] dQ
nks"kksa] vuqi;ksxh inkFkks±] xUnfx;ksa] fo"kkDr inkFkks± ,oa vfof'k"V inkFkks± dks ckgj fudkyus
dk dk;Z djrh gS] tcfd mRltZu ra=k dk Hkh ewy dk;Z 'kjhj esa fLFkr vuqi;ksxh gkfudkjd
inkFkks± dks ckgj fudkyus dk gksrk gS vFkkZr~ bu nksuksa dk ewy mn~ns'; leku gksrk gS]
blhfy, ;kSfxd fØ;kvksa dk ekuo mRltZu ra=k ij cgqr ldkjkRed çHkko iM+rk gSA
;kSfxd fØ;kvksa dk fof/kiwoZd fu;fer vH;kl djus ls mRltZu ra=k ij oT;Z inkFkks± dks
'kjhj ls ckgj fudkyus dk Hkkj de gksrk gSA ftlls mRltZu ra=k vf/kd lgtrk vkSj
dk;Zdq'kyrk ls viuk 'kjhj 'kks/ku dk dk;Z djrk gSA ;ksx esa vkdj loZizFke euq";
vius vkgkj&fogkj dks ldkjkRed fn'kk iznku djrk gSA ;ksx ds vUrxZr euq"; viuh
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leLr fØ;kvksa dks vuq'kklu ds lkFk tksM+rk gS D;kasfd ;ksxlw=kksa ds jpukdkj egf"kZ
iratfy ;ksx dk izkjaHk gh vuq'kklu ds lkFk djrs gSa &

vFk;ksxkuq'kklue~AA

vFkkZr~~ vc ;gk¡ ls ;ksx dk vuq'kklu izkjEHk gksrk gSA

;ksx esa of.kZr vuq'kklu ¼tks vUnj ls mRiUu gqvk gS½ dk euq"; ds 'kkjhfjd] ekufld]
vk/;kfRed] lkekftd] uSfrd ,oa pkfjf=kd vkfn lHkh i{kksa ij cgqr ldkjkRed izHkko
iM+rk gSA izkr%dky lw;ksZn; iwoZ fuf'pr le; ij tkxj.k] m"kkiku] izkr%dkyhu Hkze.k]
;kSfxd "kV~deZ] vklu&izk.kk;ke o /;ku vkfn fØ;kvksa dk vH;kl] vius leLRk dk;ks±
o thou ds izfr ldkjkRed n`f"Vdks.k] bZ'oj ds izfr leiZ.k vkSj vkLFkk ds Hkko j[kus ls
euq"; ds lHkh ra=k LoLFk] lfØ; vkSj fodkjksa ls eqDr jgrs gq, vius dk;ks± dks Hkyh&Hkkafr
djus esa l{ke cus jgrs gaSA bu fcanqvksa dk ldkjkRed izHkko mRltZu ra=k ij Hkh iM+rk gS]
ftldk laf{kIr o.kZu bl izdkj gS&

1½ mRltZu ra=k ij "kV~deZ dk izHkko

;kSfxd "kV~deks± dks 'kks/ku deZ dh laKk nh tkrh gS D;ksafd /kkSfr] cfLr] usfr] ukSyh]
=kkVd diky Hkkfr uked Ng fØ;k,sa 'kjhj dh 'kqf) djrh gSa] ftudk ldkjkRed
çHkko mRltZu ra=k ij iM+rk gSA "kV~deZ dh /kkSfr fØ;k esa vf/kd ek=kk esa ty dk
lsou fd;k tkrk gSA vf/kd ty xzg.k djus ls o`Ddksa dk 'kks/ku gksrk gS vkSj o`Ddksa
dh fØ;k'khyrk c<+rh gSA ;kSfxd cfLr fØ;k dk lEcU/k cM+h vk¡r ds 'kks/ku ls gS
pw¡fd cM+h vk¡r 'kjhj ds Bksl ey inkFkks± dks mRlftZr djrh gSA vr% cfLr fØ;k dk
vH;kl mRltZu ra=k ij ldkjkRed izHkko j[krk gSA usfr deZ dk vPNk çHkko
mRltZu ra=k ij iM+rk gSA usfr fØ;k ds vH;kl ls ukfldk ekxZ ds }kjk 'kjhj ls
foÑr dQ vkfn nks"k ,oa vU; v'kqf);ka ckgj fudyrh gSaA ukSyh fØ;k ds vUrxZr
mnj esa fLFkr vkUrfjd vaxksa dh ekfy'k gksrh gS vr% blls o`Dd dh dksf'kdk,a
¼o`Ddk.kq½ Hkh çHkkfor gksrh gSa ,oa o`Dd vf/kd fØ;k'khy gksdj viuk dk;Z djrs gSaA
=kkVd deZ dk çR;{k çHkko mRltZu ij ugha iM+rk gS tcfd dikyHkkfr fØ;k ok;q
,oa ty ds }kjk 'kjhj dk 'kqf)dj.k djrh gS] ftlls 'kjhj esa fLFkr fo"kkDr mRlftZr
inkFkZ ckgj fudyrs gSaA dikyHkkfr dk fu;fer vH;kl djus ls mRltZu ra=k
LoLFk&fujksxh ,oa fodkjeqDr cuk jgrk gSA

2½ mRltZu ra=k ij vklu dk çHkko

fu;fer ;ksxkluksa dk vH;kl ekuo mRltZu ra=k ij cgqr vPNk çHkko j[krk gSA
izkr%dky [kkyh isV ;ksxklu djus ls 'kjhj dk mRltZu ra=k vf/kd lfØ; gksrk gSA
ihNs dh vksj >qdus okys vklu djus ls o`Ddksa ij ncko iMrk gS ftlls o`Ddksa dh
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fØ;k'khyrk c<+rh gS vkSj fodkj nwj gksrs gaSA m"Vªklu] 'kyHkklu] eRL;klu]
/kqujklu] Hkqtaxklu] mÙkkue.Mqdklu ¼lqIr otzklu½] pØklu] f=kdks.kklu vkfn
blh Øe ds vklu gSa] ftudk vH;kl djus ls o`Dd ds lkFk&lkFk lEiw.kZ mRltZu
ra=k ldkjkRed #i ls çHkkfor gksrk gSA

;ksx esa lw;Z ueLdkj vR;Ur izpfyr ,oa izeq[k ;kSfxd fØ;k gS ftldh 12 eqnzk,a
gksrh gSa vkSj ea=k ds lkFk 12 vklu lfEefyr :i ls fd, tkrs gSaA ;g vH;kl
mRltZu ra=k ij vPNk çHkko Mkyrk gSA fo}kuksa dh ekU;rkuqlkj lw;Z ueLdkj dk
vH;kl djus ls igys ,d fxykl xquxquk vFkok xeZ ikuh ihus ls mRltZu ra=k dh
fØ;k'khyrk c<+rh gS ,oa 'kjhj ls fo"kkDr inkFkZ vf/kd ek=kk esa ckgj fudyrs gSaA
fu;fer ;ksxklu djus ij 'kjhj ls i;kZIr ek=kk esa ilhuk fudyrk gS] ftlls
cgqew=krk] vYiew=krk] o`Dd'kksFk ¼fdMuh esa lwtu½] o`Dd çnkg ¼fdMuh esa tyu½]
fdMuh LVksu ¼iFkjh½ vkfn jksxksa ij cgqr ljyrk ls fu;U=k.k çkIr gksrk gSA

3½ mRltZu ra=k ij eqæk ,oa cU/kksa dk çHkko

mRltZu ra=k ij eqæk ,oa ca/k ldkjkRed çHkko j[krh gSaA eqækvksa esa egkeqæk]
foijhrdj.kh eqæk] ek.Mwdh eqæk] ikf'kuh eqæk ,oa v'ouh eqæk eq[; :i ls mRltZu
ra=k dks çHkkfor djrh gSA bu eqækvksa ds fu;fer vH;kl ls o`Ddksa dh fØ;k'khyrk
cuh jgrh gS rFkk mRltZu ra=k LoLFk jgrk gSA

ewycU/k rFkk mfì;ku ca/k dk çHkko Hkh mRltZu ra=k ij iM+rk gSA ewyca/k dk vH;kl
djus ls o`Ddksa ij f[kapko ,oa ncko iM+rk gS] ftlls ;s LoLFk rFkk etcwr gksrs gSaA
bl vax ls lEcfU/kr jksx ugha gksrs gSaA tcfd mfì;ku ca/k dk lh/kk çHkko o`Ddksa ij
iM+rk gSA mfì;ku ca/k dk vH;kl o`Ddksa ij ldkjkRed ,oa udkjkRed ncko
mRiUu djrk gqvk o`Ddksa dh fØ;k'khyrk dks c<+krk gSA mfì;ku ca/k dk vH;kl
bu o`Ddksa esa fLFkr xUnfx;ksa dks Hkh rsth ds lkFk ckgj fudkyus esa lgk;rk çnku
djrk gSA bu ca/kksa ds vH;kl ls o`Dd vYiew=krk] cgqew=krk] laØe.k] iFkjh vkfn
jksxksa ls eqDr jgrs gq, vius dk;ks± dks Hkyh Hkk¡fr djrs jgrs gSaA tkya/kj ca/k dk
çR;{k çHkko bl ra=k ij ugha iM+rk gSA

4½ mRltZu ra=k ij çk.kk;ke dk çHkko %

çk.kk;ke ds lanHkZ esa egf"kZ euq] euqLe`fr esa fy[krs gSa &

ng;Urs /ek;ekukuka /kkrwuka fg ;Fkk eyk%A

rFksfUæ;k.kka nákUrs nks"kk% çk.kL; fuxzgkrAA
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vFkkZr~ tSls vfXu vkfn esa rikus ls Lo.kZ vkfn /kkrqvksa ds ey] fodkj u"V gks tkrs
gSaA oSls gh çk.kk;ke ls bfUæ;ksa ,oa eu ds nks"k nwj gksrs gSaA çk.kk;ke dk vH;kl
'kjhj ,oa eu dks fLFkj djrk gSA çk.kk;ke ds vH;kl ls çkWLVsV XyS.M ,oa fdMuh
vkjksX;rk dks çkIr gksrs gSaA fu;fer çk.kk;ke dk vH;kl o`Ddksa dks ÅtkZoku cuk,
j[krk gS ,oa cgqew=k] vYiew=k] fdMuh Qsy] fdMuh esa lwtu ,oa fdMuh esa tyu
vkfn jksx nwj gksrs gSaA

çk.kk;ke ds vH;kl Øe esa vuqykse&foykse] ukM+h 'kks/ku] Hkzkejh ,oa 'khryh vkfn
dk vPNk çHkko iM+rk gSA

5½ mRltZu ra=k ij çR;kgkj dk çHkko

çR;kgkj dk vFkZ bfUæ;ksa ,oa eu ij la;e djus ls gksrk gSA izR;kgkj dks Li"V djrs
gq, egf"kZ iratfy Li"V djrs gSa &

Lofo"k;klEiz;ksxs fpÙkLo#ikuqdkj bosfUnz;k.kka izR;kgkj%AA

¼ikraty ;ksxlw=k 2@54½

vFkkZr~~ vius fo"k;ksa ds lEcU/k ls jfgr gksus ij bfUnz;ksa dk fpÙk ds Lo#i esa rnkdkj
gks tkuk izR;kgkj dgykrk gSA bfUæ;ksa ds o'k esa gksus ls vkgkj&fogkj esa vuq'kklu
mRiUu gksrk gS vkSj fpÙk esa lkfRod o`fÙk dk fodkl gksrk gSA ftlds QyLo#i
lqO;ofLFkr fnup;kZ] jkf=kp;kZ ,oa ferkgkj dk ikyu djus ls 'kjhj es a
vuqi;ksxh&gkfudkjd inkFkZ de ek=kk esa mRiUu gksrs gSaA bldk o`Ddksa ij
ldkjkRed izHkko iM+rk gS D;ksafd vf/kdka'k jksxksa dk ewy dkj.k bfUnz;ksa ij vla;e
gksrk gSA

6½ mRltZu ra=k ij /;ku dk çHkko

thou esa vf/kd le; Ekkufld ruko] fpUrk] ?kcjkgV] czspSuh] Øks/k] bZ";kZ] }s"k vkSj
mRrstuk esa O;rhr djus ij 'kjhj esa vf/kd ek=kk esa vuqi;ksxh fo"kkDr inkFkZ mRiUu
gksrs gSa vkSj jDr esa ;wfjd ,flM dk c<+uk] jDr 'kdZjk dk Lrj vlUrqfyr gksuk]
vEy&{kkj dk lUrqyu fcxM+uk vkfn tfVyrk,a mRiUu gks tkrh gSaA bldk o`Ddksa
ij cgqr udkjkRed izHkko iM+rk gSA ,slh voLFkk esa /;ku vkSj izkFkZuk lathouh cwVh
dk dke djrs gSaA /;ku ds vH;kl ls ;g tfVyrk,a nwj gksrh gSa vkSj 'kjhj esa
gkWeksZUl dk lUrqyu lgh curk gSA

7½ mRltZu ra=k ij lekf/k dk çHkko

lekf/k ls rkRi;Z ldkjkRed Hkko esa fLFkr gksus ls gSA ldkjkRed Hkkoksa dk çHkko
'kjhj ds lHkh ra=kksa ij iM+rk gSA lekf/k ds vH;kl esa 'kjhj ds lHkh ra=k lHkh jksxksa ls
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jfgr gksdj iw.kZ fØ;k'khyrk ds lkFk viuk dk;Z djrs gSaA lekf/k esa lk/kd pkjksa
vksj ldkjkRed okrkoj.k dh vuqHkwfr djrk gS] ftlls 'kjhj esa cgqr vYi ek=kk esa
mRlftZr inkFkks± dh mRifÙk gksrh gS rFkk mRiUu gq, mRlthZ inkFkZ Hkyh&Hkk¡fr
'kjhj ls ckgj fudyrs gSaA

;wfuVxr iz'u 7-2

d½ lR; vFkok vlR; dFku dk p;u dhft, &

1½ euq"; ds izR;sd o`Dd esa 10 ls 13 yk[k o`Ddk.kq gksrs gSaA ¼   ½

2½ ,d LoLFk euq"; ds jDr esa ;wfj;k dh lkekU; ek=kk 20&40 mg ¼   ½
per 100 ml Blood gksrh gSA

3½ euq"; ds nksuksa o`Dd izfrfnu 180 yhVj jDr Nkuus dk dk;Z djrs gSaA ¼   ½

4½ ew=k dk 60 izfr'kr Hkkx ty gksrk gSA ¼   ½

5½ fudksfVu ;qDr inkFkksZa dk lsou djus ls ew=k mRifRr dh ek=kk c<+ ¼   ½
tkrh gSA

[k½ ,d 'kCn esa mRrj nhft, &

1½ o;Ld euq"; ds o`Dd dk Hkkj fdruk gksrk gS\

2½ o`Ddksa dks LoLFk cukus okys nks ;ksxkluksa ds uke fyf[k,A

3½ o`Ddksa dh fØ;k'khyrk dks izHkkfor djus okys nks gkekZsUl ds uke fyf[k,A

4½ euq"; ds ew=k dk ihyk jax fdl jatd inkFkZ ds dkj.k gksrk gS\

5½ euq"; izfrfnu fdruk ;wfj;k ew=k ds lkFk mRlftZr djrk gS\

vkius D;k lh[kk

bl ;wfuV esa vkius lh[kk fd]

• mRltZu ra=k ekuo 'kjhj esa fLFkr vuqi;ksxh ,oa gkfudkjd inkFkks± dks ckgj fudkyus
dk dk;Z djrk gSA blds vUrxZr o`Dd dh lajpuk ,oa dk;ks± dk o.kZu vkrk gSA

• ;g la[;k esa nks vkSj mnjh; xqgk esa fLFkr gksrs gSa] tks izfr{k.k jDr dks Nkuus ds dk;Z
esa yxs jgrs gSaA

• ;ksxkax tSls& "kV~deZ] vklu] izk.kk;ke vkfn ekuo mRltZu ra=k dks ldkjkRed
:i ls izHkkfor djrs gSaA
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• ;ksxkaxksa ds ikyu ds lkFk&lkFk 'kq)&lkfRod vkgkj] EkkSleh Qy ,oa lfCt;ka]
uhacw] lUrjk] ekSleh] vukukl] yhph] vaxwj] iihrk] rjcwt] [kjcwtk] ykSdh] rqjkbZ
vkfn js'ksnkj ,oa tyh; rRo ls ifjiw.kZ vkgkj dk lsou djus rFkk ued&fepZ vkSj
elkys ;qDr mRrstd jktfld&rkefld vkgkj ds lkFk&lkFk /kweziku] e|iku o
dksYM fMªaDl vkfn nqO;Zluksa ls cpdj jgus ls euq"; dk mRltZu ra=k thou i;ZUr
LoLFk] lfØ; ,oa jksxeqDr cuk jgrk gSA

;wfuVkar iz'u

1- ekuo 'kjhj esa o`Dd dh lajpuk ,oa fØ;kfof/k dks lfoLrkj le>kb;sA

2- ekuo mRltZu ra=k ij ;ksxkH;kl ds izHkko dh O;k[;k dhft;sA

3- ekuo o`Ddksa ds egRoiw.kZ dk;ks± ij izdk'k Mkyrs gq, o`Ddksa dks izHkkfor djus okys
dkjdksa dk o.kZu dhft;sA

;wfuVxr iz'uksa ds mRrj

7-1

d [k

1- lse 1& d

2- gk;ye 2& b

3- vf/ko`Dd 3& c

4- fcyh#fcu 4& a

5- e/kqesg 5& b

7-2

 d  [k

1- lR; 1& 140& 150 xzke

2- lR; 2& m"Vªklu] xkseq[kklu

3- lR; 3& oSlksizsflu] dkWjfVdksLVhjkW;M

4- vlR; 4& ;wjksØkse

5- vlR; 5& 300 ls 400 fe0xzke
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lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatq rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj ¼m0
iz0½ A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<A
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8
jDr ifjlapj.k ra=k dh lajpuk&fØ;kfof/k ,oa

;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] fiNyh ;wfuVksa esa vkius tkuk fd] ekuo 'kjhj dh izR;sd dksf'kdk dks
thfor ,oa fØ;k'khy cus jgus ds fy, Xywdkst vkSj vkWDlhtu dh lrr~ vFkkZr~ fujUrj
vko';drk gksrh gSA ;|fi 'kjhj dks Xywdkst Hkkstu ls ,oa vkWDlhtu 'olu ls izkIr gks
tkrh gS] fdUrq ;gk¡ ij fopkj.kh; iz'u ;g mRiUu gksrk gS fd] Xywdkst vkSj vkWDlhtu
'kjhj dh izR;sd dksf'kdk rd dSls igq¡prk gSA blds fy, ekuo 'kjhj esa ifjlapj.k ra=k
fØ;k'khy gksrk gS] tks jDr ds }kjk lEiw.kZ 'kjhj dh dksf'kdkvksa rd Xywdkst ,oa vkWDlhtu
igqapkus dk dk;Z djrk gSA bl rF; dks Kkr djus dk Js; vaxzst fpfdRld fofy;e
gkosZ (William Harvey) dks tkrk gSA buds bl dk;Z ds dkj.k bUgas vk/kqfud 'kjhj
fØ;k&foKku dk firk (Father of Modern Physiology) Hkh dgk tkrk gSA

ekuo 'kjhj dh lkr /kkrqvksa esa jDr vR;Ur egRoiw.kZ /kkrq gSA /kkrq vFkkZr~~ tks rRo 'kjhj
dks /kkj.k djrs gSa ;k ftuds feyus ls 'kjhj dh mRifRr gksrh gS] mUgsa /kkrq dh laKk nh
tkrh gSA vk;qosZn 'kkL=k esa 'kjhj dk fuekZ.k djus okyh lkr /kkrqvksa& jl] jDr] ekal]
esn] vfLFk] eTtk ,oa 'kqØ dk o.kZu fd;k x;k gSA bu lkr /kkrqvksa esa jDr /kkrq dk viuk
,d fof'k"V LFkku gSA ekuo 'kjhj eas jDr /kkrq dh egÙkk dks bl rF; ls le>k tk
ldrk gS fd ;fn dqy jDr dk ,d&pkSFkkbZ Hkkx ,d lkFk 'kjhj ls fudy tk;s rks rqjUr
O;fDr dh e`R;q gks tkrh gSA blh dkj.k izk;% nq?kZVukvksa esa vf/kd ek=kk esa 'kjhj ls jDr
cg tkus ds dkj.k e`R;q gks tkrh gSA vFkZ ;g gS fd tc&rd 'kjhj esa jDr gS] rHkh rd



fVIi.kh

'kjhj jpuk] fØ;k foKku vkSj ;ksx ds izHkko

izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
138

thou gS vkSj jDRk ds vHkko esa thou dh dYiuk Hkh ugha dh tk ldrh gSA ekuo 'kjhj esa
jDr ls feydj jDr ifjlapj.k ra=k dk fuekZ.k gksrk gSA

jDr ifjlapj.k ra=k ds Lo:i dks le>us ds mijkUr] vkids eu esa bl ra=k dks foLrkj
iwoZd le>us dh ftKklk mRiUu gksxhA blds lkFk&lkFk ekuo jDr ifjlapj.k ra=k
dks dkSu&dkSu ls ;ksxkH;kl izHkkfor djrs gSa] ;g tkuus dh mRlqdrk Hkh vkids eu esa
vo'; vk;sxhA bl ;wfuV esa ge jDr ifjlapj.k ra=k dk ifjp;] lajpuk] fØ;kfof/k ,oa
jDr ifjlapj.k ra=k ij ;ksxkH;kl ds izHkko dk lfoLrkj v/;;u djsaxsA

mís';

bl ;wfuV ds v/;;u ds ckn vki &

 jDr ifjlapj.k ra=k dk lkekU; ifjp; crk ldsaxs(

 jDr ifjlapj.k ra=k dh O;k[;k djus esa l{ke gks ldsaxs(

 jDr ifjlapj.k ra=k dh lajpuk ,oa fØ;kfof/k dk mYys[k dj ldsaxs(

 jDr ifjlapj.k ra=k ds egRo dks le>k ldsaxs(

 jDr ifjlapj.k ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k dj ik;sxsaA

8-1 ekuo jDr ifjlapj.k ra=k dk lkekU; ifjp; ,oa ifjHkk"kk
f'k{kkfFkZ;ksa] oSKkfud n`f"Vdks.k ls jDr ekuo 'kjhj dk ,d rjy la;ksth Ård (Liquid
Connective Tissue) gSA ,d LoLFk euq"; ds 'kjhj esa 5 ls 6 yhVj ¼vkSlru 5.5 yhVj½
vFkok 'kjhj ds Hkkj dk 7 izfr'kr Hkkx (Generally equivalent to 7 percent of body weight)
jDr gksrk gSA jDr dk LoHkko gYdk {kkjh; ¼pH 7-4 means slightly Basic½ gksrk gSA jDr dh
lcls izeq[k fo'ks"krk gksrh gS fd jDr fdlh Hkh {k.k 'kjhj ds fdlh Hkh Hkkx esa :drk ugha
gS] vfirq ;g izfr{k.k laiw.kZ 'kjhj esa ifjHkze.k (Circulate) djrk jgrk gSA ekuo 'kjhj esa
jDRk lnSo ân; ,oa jDRkokfgfu;ksa esa gksrk gqvk gh ifjHkze.k djrk jgrk gSA ifjHkze.k
djrk gqvk jDr 'kjhj esa fLFkr lHkh mi;ksxh ,oa vuqi;ksxh inkFkks± dk ifjogu (Transport
of Nutrients & Excretory Matter) djrk gS rFkk bu inkFkks± dks 'kjhj dh lHkh dksf'kdkvksa
rd igqapkus dk dk;Z djrk gSA

The Blood Circulatory System (Cardiovascular System) delivers nutrients and oxygen to
all cells in the body. It consists of the Heart and the Blood vessels running through the
entire body. The Arteries carry blood away from the Heart; the Veins carry it back to the
Heart. The system of blood vessels resembles a Tree: The “Trunk,” the main Artery (Aorta),
branches into large Arteries, which lead to smaller and smaller Vessels. The smallest Arteries
end in a network of tiny vessels, the capillary network.



fVIi.kh

jDr ifjlapj.k ra=k dh lajpuk&fØ;kfof/k ,oa  ;ksx ds izHkko

izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
139

jDr ifjlapj.k ra=k dks bl Ikzdkj ifjHkkf"kr fd;k tkrk gS&

Þ'kjhj dk og ra=k] tks jDr ds ek/;e ls lEiw.kZ 'kjhj esa mi;ksxh ,oa vuqi;ksxh inkFkks± ds
ifjogu dk egRoiw.kZ dk;Z djrk gS] jDRk ifjlapj.k ra=k dgykrk gSAß jDRk ifjlapj.k
ra=k ds varxZr jDr] jDrokfgfu;ksa ,oa ân; dh lajpuk o dk;ks± dk v/;;u fd;k tkrk
gSA

The Circulatory System, also called the Cardiovascular System, is an Organ System that
permits Blood to Circulate and Transport Nutrients (such as Amino acids and Electrolytes),
Oxygen, Carbon dioxide, Hormones and Blood cells to and from the Cells in the body to
provide nourishment and help in fighting siseases, stabilize temperature and pH and maintain
Homeostasis.

jDr jksxh ls yM+us] 'kjhj dk rkieku o ih-,p- dks fu;af=kr djus vkSj 'kjhj voLFkk dks
le cuk, j[kus esa enn djrk gSA

fp=k 8-1% ekuo jDr ifjlapj.k ra=k
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8-2 ekuo jDr dh lajpuk
fiz; f'k{kkfFkZ;ksa] D;k vkius 'kjhj ls jDr fudyrs ns[kk gS] ;g dSlk gksrk gS\ lkEkkU; :i
ls ns[kus ij jDr ,d nzo inkFkZ izrhr gksrk gS fdUrq okLro esa jDr nzo ds lkFk&lkFk
Bksl inkFkks± dk Hkh laxBu gksrk gSA ekbØksLdkWi }kjk lw{e v/;;u djus ij jDr esa nzo
ds lkFk&lkFk Bksl inkFkks± dk Hkh Kku gksrk gSA jDr ds nzo Hkkx dks jDr IykTek (Blood
Plasma) dgk tkrk gSA ;g jDRk dk yxHkx 55 izfr'kr Hkkx gksrk gSA tcfd jDr dk
nwljk Bksl Hkkx #f/kjk.kq vFkkZr~ jDr dksf'kdk;sa (Blood Cells)  gksrh  gaSA jDr dk yxHkx
45 izfr'kr Hkkx jDr dksf'kdk;sa gksrh gSaA

fp=k 8-2% ekuo jDr ds ?kVd

bl izdkj jDr ds nks izeq[k ?kVd gksrs gSa&

1½ jDr IykTek  (Blood Plasma)

2½ jDr dksf'kdk;sa  (Blood Cells)

8-2-1 jDr IykTek  (Blood Plasma)

fiz; f'k{kkfFkZ;ksa] jDr dk gYds&ihys jax dk nzo Hkkx jDr IykTek dgykrk gS ftldk 90
izfr'kr Hkkx ty gksrk gSA ty ds lkFk IykTek esa 7 izfr'kr Hkkx izksVhUl rFkk 3 izfr'kr
Hkkx esa Xywdkst] gkWeksZUl] ,feuksvEy] ,oa bysDVªksykbV~l o vU; dkcZfud&vdkcZfud
yo.kksa ds lw{e va'k gksrs gSaA ;s lHkh rRo IykTek esa nzo voLFkk ¼Liquid Form½ esaa jgrs gSaA
jDr IykTek dk eq[; Hkkx ty 'kjhj dh leLr dksf'kdkvksa ,oa Årdksa dks ueh iznku
djus dk egRoiw.kZ dk;Z djrk gSA bldss lkFk&LkkFk jDRk IykTek esa ,YC;wfeUl]
QkbfczuksTkUl ,oa XykscqfyUl uked izksVhUl ik;s tkrs gSaA ;s izksVhUl jDr ds ijklj.k
nkc ¼Osmotic Pressure½ dks lkekU; cuk;s j[kus dk dk;Z djrs gSaA jDr esa mifLFkr
QkbfczuksTkUl uked izksVhu jDr dk FkDdk tekus dh fØ;k esa Hkkx ysrk gSA
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mijksDr rRoksa ds lkFk&lkFk jDr IykTek esa 'kjhj ds fy, ykHkdkjh foVkfeUl] ,UtkbEl
vkSj gkWeksZUl vkfn rRo Hkh fo|eku gksrs gSaA ,d vksj tgka jDr IykTek esa mi;ksxh rRo
mifLFkr gksrs gSa rks ogha nwljh vksj ;wfj;k] ;wfjd ,flM] fØ,fVuhu vkfn vuqi;ksxh
mRlftZr inkFkZ Hkh jDr IykTek esa mifLFkr jgrs gSaA

8-2-2 jDr dksf'kdk;sa  (Blood Cells)

euq"; ds jDr esa fuEufyf[kr rhu izdkj dh dksf'kdk;sa ik;h tkrh gSa&

i) yky jDr dksf'kdk;sa (RBCs) – Erythrocyte.

ii) 'osr jDr dksf'kdk;sa (WBCs) – Leucocyte.

iii) fcEck.kq ;k IysVysV~l (Platelets) –Thrombocyte.

The Erythrocytes or Red Blood Cells (RBCs), Leucocytes or White Blood Cells (WBCs)
and Thrombocytes or Platelets are the most abundant cell types in the Circulatory System
of Human. The RBCs are responsible for gas exchange while WBCs are solely involved
with immunity. Platelets, also called thrombocytes are a component of Blood whose function
(along with the coagulation factors) is to react to bleeding from blood vessel injury by
clumping, thereby initiating a blood clot.

8-2-2-1 yky jDr dksf'kdk;sa (RBCs)

jDRk esas NksVh&NksVh o`Rrkdkj fMLd (lens-shaped) ds vkdkj dh lw{e jpuk,a ik;h tkrh
gSa] ftUgsa yky jDr dksf'kdk;sa vFkok bfjFkzkslkbV~l dgk tkrk gSA ,d LoLFk euq"; ds
jDr esa 40&60 yk[k izfr ?ku feeh- (per cubic mm of Blood) ¼iq#"kksa esa 55 yk[k ,oa
efgykvksa esa 45 ls 50 yk[k izfr ?ku feeh0½ RBCs mifLFkr gksrh gSaA ekuo 'kjhj dh
leLRk dksf'kdkvksa esa ,dek=k RBCs esa dsUnzd ugha ik;k tkrk gSA egRoiw.kZ rF; ;g gS
fd euq"; ds jDr esa RBCs dh la[;k bruh vf/kd gksrh gS fd budh vf/kd la[;k ds
dkj.k gh jDr dk jax yky fn[kkbZ nsrk gSA bu yky jDr d.kksa dk fuekZ.k vfLFk eTtk
(Bone Marrow) ds vUnj gksrk gSA RBCs dh vk;q 120 fnu gksrh gSA bl vk;q ds mijkUr
RBCs u"V gks tkrh gSa vkSj RBCs ds u"V gksus ij buesa mifLFkr fgeksXyksfcu ;Ñr esa
rFkk bu e`r dksf'kdkvksa dks frYyh ¼Spleen½ esa Hkst fn;k tkrk gSA blh dkj.k frYyh
¼Spleen½ dks ekuo 'kjhj dk Blood Bank rFkk jDr d.kksa dk dczxkg dgk tkrk gSA izk;%
eysfj;k rFkk laØe.k vkfn ls xzLr gksus ij tc vf/kd la[;k esa jDr d.k u"V gksrs gSa]
rc frYyh ¼Spleen½ dk vkdkj c<+ tkrk gSA

jDr esa RBCs dh i;kZIr la[;k mÙke LokLF; dk ifjpk;d gksrh gSA RBCs dh la[;k
vf/kd gksus ij 'kjhj ÅtkZoku vkSj fØ;k'khy jgrk gSA 'kjhj esa rst vkSj psgjs ij dkfUr
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jgrh gSA lqO;ofLFkr fnup;kZ] fuf'pr le; ij ikSf"Vd ,oa 'kq)&lkfRod vkgkj dk
lsou] izR;sd dk;Z izlUurkiwoZd djuk] fu;fer vklu&izk.kk;ke ,oa /;ku vkfn
;ksxkH;kl] g¡lh&etkd ds lkFk thou dks vkRe fo'okl ,oa ldkjkRed Hkkoksa ls O;rhr
djuk] ,sls egRoiw.kZ dkjd gSa tks jDr esa yky jDr d.kksa dh ek=kk c<+kus esa egRoiw.kZ
Hkwfedk ogu djrs gSaA tcfd blds foijhr fnuHkj ruko ds lkFk 'kkjhfjd vkSj ekufld
Je djus] Øks/k djus] fpM+fpM+kgV&bZ";kZ vkSj }s"k djus] vle; foÑr jktfld vkSj
rkefld Hkkstu] yM+kbZ&>xM+ksa esa jgus] jklk;fud nokb;ksa dk lsou djus vkSj
/kweziku&e|iku vkfn nqO;Zluksa esa iM+us ls yky jDr d.kksa dh la[;k Lor% gh de gks
tkrh gSA ,slh voLFkk esa 'kjhj ihyk vkSj psgjk rstghu gks tkrk gS] 'kjhj dh dk;Z{kerk
de gksus ds lkFk&lkFk cq<+kis ds y{k.k izdV gksus yxrs gSaA

RBCs dk izeq[k ?kVd fgeksXyksfcu (Hb) uked nzO; gksrk gSA fgeksXyksfcu dk fuekZ.k
fge uked ykSg&;qDr inkFkZ ,oa Xyksfcu uked izksVhu ds la;ksx ls gksrk gSA LoLFk
euq"; ds jDr esa fgeksXyksfcu (Hb) dh lkekU; ek=kk 12 ls 16 fexzk- izfr 100 fe-yh- gksrh
gSA fgeksXyksfcu esa O2 ,oa CO2 dks vius lkFk la;qDr djus dh {kerk gksrh gSA bl {kerk
ds vk/kkj ij jDr esa mifLFkr fgeksXyksfcu QsQM+ksa esa tkdj O2 dks xzg.k dj ysrk gS rFkk
igys ân; esa vkSj fQj ân; ls O2 dks 'kjhj dh lHkh dksf'kdkvksa rd igqapkus dk dk;Z
djrk gSA dksf'kdkvksa esa O2 iznku djus ds ckn ;g fgeksXyksfcu dksf'kdk esa fLFkr CO2

dks vius lkFk la;qDr dj ysrk gS rFkk iqu% ân; ls gksrk gqvk okfil QsQM+ksa esa vkrk gSA
vc ;g fgeksXyksfcu CO2 dks QsQM+ksa esa NksM+dj iqu% O2 ds lkFk la;qDr gks tkrk gSA jDRk
esa fgeksXyksfcu dh ek=kk vf/kd gksus ij ;g fØ;k rhoz xfr gksrh gS ftlls 'kjhj dh
dq'kyrk vf/kd gksrh gSA tcfd blds foifjr jksxkoLFkk vFkok dqqiks"k.k ds dkj.k jDRk
esa fgeksXyksfcu dh ek=kk lkekU; ls de gksus ij O2 vkSj CO2 dk ifjogu 'kjhj esa
Hkyh&Hkkafr ugha gks ikrk gS ftlls Je djus ij 'okl Qwyus yxrk gS vkSj 'kjhj dh
dk;Z{kerk Hkh de gks tkrh gSA ldkjkRed fpUru] vkpkj&fopkj] O;ogkj vkSj Hkkstu
esa vadqfjr vUu] lsc] vaxwj] vke] xktj] pdqUnj] ikyd vkSj rqylh ds iRrs vkfn
ykSg&;qDr inkFkks± dk lsou djus ls jDr essa fgeksXyksfcu dh ek=kk c<+rh gSA

8-2-2-2 'osr jDr dksf'kdk;sa (WBCs)

euq"; ds jDr esa RBCs dh rqyuk esa WBCs vkdkj esa cM+h fdUrq la[;k ds n`f"Vdks.k ls
dkQh de ¼500%1½ gksrh gSA vFkkZr~~ 500 RBCs ds lkFk ,d WBC ik;k tkrk gSA ,d
LoLFk O;Ld euq"; ds jDr esa WBCs dh la[;k 4,000-11,000 izfr ?ku feeh- (cubic mm of
Blood) gksrh gSA WBCs dh ;g la[;k 'kjhj esa lnSo ifjofrZr gksrh jgrh gSA bl la[;k
ij LFkku] le; vkSj 'kkjhfjd&ekufld voLFkkvksa dk lh/kk izHkko iM+rk gSA fo'ks"k :i
ls 'kjhj esa laØe.k gksus ij 'kjhj esa WBCs dh la[;k cgqr rsth ls c<+rh gS vkSj laØe.k
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dh voLFkk esa WBCs dh la[;k ipkl gtkj rd igqap tkrh gSA 'kjhj esa WBCs dh la[;k
dk de gksuk 'kjhj ds fy, vPNk y{k.k ugha gksrk gS vfirq ;g 'kjhj esa laØe.k (Infection)
dks ladsr djrk gSA tcfd blds foijhr 'kjhj esa vlkekU; WBCs dk lkekU; Lrj ls
vf/kd Y;wdsfe;k vFkkZr~ CyM dSUlj (Blood Cancer) dgykrk gSA blh izdkj WBCs dh
vk;q Hkh fuf'pr ugha gksrh gSA budk lkekU; thoudky (Life Span) ik¡p ls bDdhl
fnuksa dk gksrk gSA lqO;ofLFkr fnup;kZ] lUrqfyr vkgkj&fogkj vkSj ldkjkRed fpUru
jDr esa WBCs dh la[;k dks lkekU; cuk, j[krs gSaA

WBCs jaxghu ,oa ikjn'kZd dksf'kdk;sa gksrh gS ftudh mRifRRk ihr vfLFk eTtk (Yellow
Bone Marrow) ,oa yfldk xzfUFk;ksa (Lymph Glands) esa gksrh gSA WBCs dk ,dek=k izeq[k
dk;Z cká thok.kqvksa] fo"kk.kqvksa ,oa jksxk.kqvksa ls 'kjhj dh lqj{kk djuk gksrk gSA WBCs
cká jksxk.kqvksa dks fuxydj (Phagocytosis) lekIr djrs gSa rFkk 'kjhj dh lqj{kk dk
dk;ZHkkj laHkkyrs gSaA WBCs dh blh fo'ks"krk ds dkj.k bUgsa *'kjhj ds flikgh* dh laKk
nh tkrh gSA

8-2-2-3 fcEck.kq (Platelets)

euq"; ds jDr esa RBCs ds vkdkj ds leku gh lw{e jpuk,a fcEck.kq (Platelets) ik;h tkrh
gSA LoLFk euq"; ds jDr esa budh la[;k 1.5 ls 4 yk[k ds e/; gksrh gSA budk vkSlr
thou dky 8 ls 12 fnu gksrk gSA budh mRifRr Hkh vfLFkeTTkk esa gksrh gSA budk
egRoiw.kZ dk;Z jDr dk FkDdk cuus dh izfØ;k esa lgk;rk iznku djuk gksrk gSA Msaxw
ok;jl dk laØe.k gksus ij jDr esa fcEck.kq dh la[;k cgqr rsth ls de gks tkrh gSA

bl izdkj jDr IykTek ,oa jDr dksf'kdkvksa ds feyus ls jDr dh mRifRr gksrh gSA ;g
'kjhjksi;ksxh egRoiw.kZ /kkrq jDr ekuo 'kjhj esa fuEu dk;ks± esa Hkkx ysrh gaS&

8-3 jDr ds dk;Z (Functions of Blood)
1- jDr Hkkstu ls 'kjhjksi;ksxh iks"kd rRoksa dks vo'kksf"kr djrs gq, 'kjhj dh lHkh

dksf'kdkvksa esa igqapkus (Transport of Nutrients) dk dk;Z djrk gSA

2- jDRk 'kjhj ds vuqi;ksxh mRlftZr inkFkks± dk laogu (Transport of Excretory products)
djus dk dk;Z djrk gSA

3- jDRk QsQM+ksa ls O2 dk xzg.k dj 'kjhj dh lHkh dksf'kdkvksa ,oa ÅÙkdksa rd bls
igqapkus (Transport of O2 )  dk dk;Z djrk gSA

4- jDr dksf'kdkvkas ,oa Årdksa esa fLFkr CO2 dk ogu (Transport of CO2 ) djus dk dk;Z
djrk gSA
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5- jDr ty laogu ds }kjk 'kjhj ds ÅÙkdksa ,oa dksf'kdkvksa dks lw[kus ls cpkus dk
(Protection of Cell & Tissue )  dk;Z djrk gSA

6- jDr vUr%lzkoh xzfUFk;ksa ls mRiUu gkWeksZUl (Transport of Hormones ) ds ogu dk dk;Z
djrk gSA

7- jDRk 'kjhj ds nzoksa ,oa Årdksa esaa ijklj.kh; nkc dks lkekU; cukus (Regulation Of
Osmotic Pressure )  dk dk;Z djrk gSA

8- jDr laiw.kZ 'kjhj esa rki fu;a=k.k ¼98-4 fMxzh QsjsukbV½ djus dk dk;Z djrk gSA

9- jDRk esa mifLFkr 'osr jDr d.k lEiw.kZ 'kjhj dh lqj{kk (Protection ) dk dk;Z djrs
gSaA

10- pksV vkfn yxus ij FkDdk (Blood Clotting) cukus dk dk;Z djrk gSA

jDr lewg (Blood Group)

f'k{kkfFkZ;ksa] Ekuq";ksa esa ‘A’, ‘B’, ‘AB’ vkSj ‘O’ uked pkj jDrlewg ik;s tkrs gSaA bu
jDrlewgksa dh [kkst ys.MLVhuj uked oSKkfud us dh FkhA buesa ls AB jDrlewg loZxzkgh
(Universal Recipient) rFkk ‘O’ jDrlewg loZnkrk (Universal Donor) dgykrk gSA

;wfuVxr iz'u 8-1

d½ fjDr LFkkuksa dh iwfrZ dhft,A

1- ,d LoLFk euq"; ds 'kjhj esa jDr dh ek=kk --------------------------------- yhVj gksrh gSA

2- euq"; ds jDr ifjlapj.k ra=k dh [kkst dk Js; -------------------------------- uked oSKkfud
dks tkrk gSA

3- euq"; dk ân; -------------------------------------------------------- [k.Mksa esa cVk gksrk gSA

4- ---------------------------------------------------------- dks ân; dk ân; dgk tkrk gSA

5- iwjs fo'o esa ---------------------------------------------- dks fo'o ân; fnol euk;k tkrk gSA

[k½ cgqfodYih; iz'u&

1½ jDr gS&

      a) midyk Ård b) la;ksth Ård

       c) is'kh; Ård d) raf=kdh; Ård
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2½ ekuo 'kjhj esa jDr dk dk;Z gS &

a) mi;ksxh&vuqi;ksxh inkFkks± dk laogu djuk

b) jksxk.kqvksa ls j{kk djuk

c) lefLFkfr cuk, j[kuk       d)  lHkh

3½ ,d LoLFk euq"; dk jDrpki gksrk gS&

a) 120-80 mm Hg b)  100-80 mm Hg

c) 140-100 mm Hg d)  100-60 mm Hg

4½   ,d LoLFk euq"; ds jDr esa yky jDrd.kksa dh la[;k gksrh gS&

a) 50 gtkj    b) 5 gtkj

c) 55 yk[k    d)  5 yk[k

5½ jDr esa mifLFkr fcEck.kqvksa dk vkSlr thoudky gksrk gS&

a) 1 ls 3 fnu b) 8 ls 12 fnu

c) 21 ls 28 fnu d)  2 ls 5 fnu

8-4 ekuo ân; (Human Heart) lajpuk ,oa fØ;kfof/k
ân; ekuo 'kjhj dk vR;Ur egRoiw.kZ vax gSA vk;qosZn 'kkL=k eas 'kjhj ds rhu egRoiw.kZ
eeZ LFkku dgs x;s gSa& flj] ân; ,oa ofLrA bu rhuksa esa Hkh ân; dk viuk ,d fof'k"V
LFkku gSA ;g euq"; dh psruk dk og fuokl LFkku gS tgk¡ ls mldh lHkh 'kkjhfjd vkSj
ekufld fØ;k,a ewy#i ls lapkfyr gksrh gSaA ;g euq"; dh o{kh; xqgk esa cka;h vksj
fLFkr] can eqB~Bh ds leku vFkok uk'kikrh ds leku vkdkj dh jpuk gSA iq:"kksa esa
bldk otu 300 ls 350 xzke ,oa fL=k;ksa eas 250 ls 250 xzke ds e/; gksrk gSA ân; dk
fuekZ.k fo'ks"k izdkj dh isf'k;ksa (Cardiac Muscle) ls gksrk gS ftlesa Lo;a dh psruk gksrh
gSA vk;qosZn 'kkL=k ds vuqlkj xHkkZoLFkk ds rhljs ls pkSFks eghus esa ân; tkx`r gks tkrk
gS rFkk blds mijkUr ;g thou i;ZUr viuk dk;Z djrk jgrk gSA ân; ekuo 'kjhj dk
og egRoiw.kZ vax gS ftldk fØ;k'khy gksuk thou rFkk fØ;kghu gksuk e`R;q dk lwpd
gksrk gSA

8-4-1 lajpuk ,oa fØ;kfof/k

euq"; ds ân; dk fuekZ.k djus okyh isf'k;ksa dks dkfMZ;e (Cardium) dgk tkrk gSA ekuo
ân; ds Åij rhu vkoj.k gksrs gS a& isjhdkfMZ;e (Pericardium)] ek;ksdkfMZ;e
(Myocardium)] ,oa ,.MksdkfMZ;e (Endocardium)A bu vkoj.kksa ds e/; ,d xk<+k fpifpik
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nzO; Hkjk gksrk gS] ftls isfjdkfMZ;y ¶yw,M (Pericardial Fluid) dgk tkrk gSA ;g nzO;
ân; ds vkoj.kksa dks fpdukgV (Lubrication) iznku djrk gS rFkk bUk vkoj.kksa dks ?k"kZ.k
ls cpkrk gSA

fp=k 8-3% ekuo ân; dh lajpuk

euq"; dk ân; pkj [k.Mksa (Four Chambers) esas caVk gksrk gSA Åij ds nks [k.M ,fVª;e
(Atrium) ;k vfyUn vkSj uhps ds nks [k.M osfUVªfdy (Ventricles) ;k fuy; dgykrs gaSaA
euq"; ds ân; esa nkfguh vksj v'kq) jDr (Right side Deoxygenated Impure Blood) ik;k
tkrk gS rFkk cka;h vksj 'kq) jDr (Left side Oxygenated Pure Blood) jgrk gSA v'kq) jDr
ls vfHkizk; CO2 dh vf/kdrk okys jDr ls ,oa 'kq) jDr ls vfHkizk; O2 dh vf/kdrk okys
jDr ls gksrk gSA 'kjhj ds fofHkUUk Hkkxksa ls rhu cM+h f'kjk,a CO2 ;qDRk v'kq) jDr ysdj
nkfgus vfyUn esa tkrh gSA Right Atrium ls ;g v'kq) jDr Right Ventricle esa tkrk gS rFkk
Right Ventricle ls Pulmonary Artery }kjk QsQM+ksa esa Hkstk tkrk gSA QsQM+ksa essa xSlksa dk
vknku&iznku gksrk gS rFkk ;gak ls jDr esa fLFkr fgeksXykschu CO2 NksM+dj O2 xzg.k dj
ysrk gSA O2 dks xzg.k djus ds mijkUr ;g 'kq) jDr Pulmonary Vein ds }kjk Left Atrium
esa vkrk gSA Left Atrium ls Left Ventricle esa ,oa Left Ventricle ls Aorta ds }kjk 'kq) O2 ;qDr
jDr laiw.kZ 'kjhj esa Hkst fn;k tkrk gSA

8-4-2 ân; Lianu (Heart Beat)

g`n; Lianu ¼/kM+du½ dk fu;a=k.k isl esdj djrk gS tks Right Atrium esa fLFkr gksrk gSA
isl esdj dks ân; dk ân; dgk tkrk gSA euq"; ds Right Atrium ds Åijh Hkkx esa fLFkr
S.N. Node xfrpkyd (Pace Maker) dgykrk gSA
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euq"; dk ân; ,d iafiax LVs'ku (Pumping Station) dh rjg dk;Z djrk gS tks O2 ;qDr
'kq) jDr 'kjhj dh dksf'kdkvksa esa igaqpkrk gS ,oa dksf'kdkvksa esa fLFkr CO2 ;qDr v'kq)
jDr dks ,d=k djrk gSA bl dk;Z dks ân; ,d fuf'pr y;c)rk (Proper Rythm) ds
lkFk djrk gSA bl y;c)rk dks ân; Lianu Heart Beat dgk tkrk gSA euq"; dk ân;
izfrfeuV 72 ls 75 dh nj ls Lianu djrk jgrk gSA bl izdkj ,d ckj Lianu djus esa
ân; 0-8 lssds.M dk le; ysrk gSA bl 0-8 lsds.M essa Hkh ân; eas nks fØ;k,a gksrh gSa&
izFke ladqpu (Contraction) vkSj nwljk foLrkj (Extension)A ân; dk ladqpu (Contraction
Period) gh bldk dk;Zdky dgykrk gS D;ksafd ladqpu dh fØ;k esa ân; dh is'kh dks cy
yxkuk iM+rk gSA tcfd blds foijhr bl cy ds gVkus ij Lor% gh ân; dk foLrkj gks
tkrk gS vFkkZr~ ân; dh is'kh Lor% gh QSy tkrh gSA ân; esa ladqpu dk dky 0-4 lsds.M
gksrk gS] rFkk ân; dk foLrkj dky Hkh 0-4 lssds.M gh gksrk gSA bl izdkj ls ân; ftrus
le; dk;Z djrk gS] mrus gh le; ;g foJke Hkh dj ysrk gSA ;gh dkj.k gS fd ân; dh
is'kh thou i;ZUr fcuk Fkds gq, fujUrj viuk dk;Z djrh jgrh gSA vk/kqfud fpfdRlk
foKku esa bySDVªksdkfMZ;ksxzke (E.C.G.) }kjk ân; dh fØ;k'khyrk fjdkMZ dh tkrh gSA

fp=k 8-4% ekuo ân; dh fØ;kfof/k

8-4-3 jDrpki (Blood Pressure)
tSlk dh iwoZ esa Li"V fd;k x;k gS fd jDr lnSo ân; ,oa jDrokfgfu;ksa esa ifjHkze.k
djrk jgrk gS rFkk dHkh Hkh bu okfgfu;ksa ls ckgj ugha vkrk gSA ftl ncko ds lkFk jDr
bu jDr okfgfu;ksa esa ifjHkze.k djrk gS mls jDrpki (Blood Pressure) dgk tkrk gSA
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,d LoLFk euq"; dk jDrpki  120-80 mm Hg gksrk gSA blds Hkh nks Hkkx gksrs gSaA ftl
le; ân; ladqfpr (Contraction) gksrk gS] ml le; ds ncko dks flLVksfyd izs'kj
(Systolic Pressure) dgk tkrk gS] RkFkk ftl le; ân; dk foLrkj gksrk gS] ml le; ds
ncko dks Mk;LVksfyd isz'kj (Diastolic Pressure) dgk tkrk gSA LoLFk euq"; dk flLVksfyd
izs'kj 120 mm Hg rFkk Mk;LVksfyd izs'kj 80 mm Hg gksrk gSA jDrpki dks ekius dk ;a=k
LQsXekseksuksehVj ¼Sphygmomanometer½ dgk tkrk gSA

Systolic Pressure is the highest when the blood is being pumped out of the left ventricle
into the aorta during ventricular systole. The average high during systole is 120 mmHg.
Diastolic blood pressure lowers steadily to an average low of 80 mmHg during ventricular
diastole.

8-4-4 jDrokfgfu;k¡ (Blood Vessels)

jDr ifjlapj.k ra=k essa jDrokfgfu;kas ds nks izeq[k oXkZ gksrs gSa&

i) /kefu;k¡ (Artery) ii) f'kjk,a¡ (Vein)

i) /kefu;k¡ (Artery)

tks 'kq) jDr ¼O2 ;qDr½ dk ogu djrh gSa vkSj ns[kus esa yky jax dh gksrh gSa] /kefu;ka
(Artery) dgykrh gSaA /kefu;ksa esa lnSo 'kq) jDr >Vds ds lkFk cgrk gS] rFkk
/kefu;ksa esa jDr dh fn'kk lnSo ân; ls vaxksa dh vksj gksrh gSA /kefu;ksa dh nhokjsa
f'kjkvksa dh nhokjksa dh rqyuk esa vf/kd eksVh ,oa etcwr gksrh gSA

ii) f'kjk,a (Veins)

tks v'kq) jDr ¼CO2 ;qDr½ dk ogu djrh gSa vkSj ns[kus esa gYds uhys jax dh gksrh gSa]
f'kjk,a (Veins) dgykrh gSaA f'kjkvksa ds ek/;e ls v'kq) jDr dksf'kdkvkas] Årdksa ,oa
vaxksa ls okfil ân; dh vksj vkrk gSA vr% f'kjkvksa esa jDr ,dleku izokg ls cgrk
gSA f'kjkvksa esa jDr dh fn'kk lnSo vaxksa ls ân; dh vksj gksrh gSA

loZizFke ân; ds Left Ventricle ls O2 ;qDr 'kq) jDr ysdj Aorta ¼egk/keuh½ ckgj
fudyrh gSA ;g Aorta vkxs pydj NksVh&NksVh 'kk[kkvksa esa caV tkrh gSA Aorta dh
;g 'kk[kk,a¡ Artery dgykrh gSa tks vkxs pydj mi'kk[kkvksa esa foHkkftr gksrh gSaA ;s
mi'kk[kk,a Arteriole dgykrh gSaA Arteriole Hkh iqu% 'kk[kkvksa esa foHkkftr gksrh gSa] ;s
vfrlw{e 'kk[kk,a jDr dsf'kdk,a (Blood Capillary) dgykrh gSaA lEiw.kZ ekuo 'kjhj
esa jDr dsf'kdk,a tky ds :i esa QSyh gksrh gSaA jDr dsf'kdk,a ,d dks'kh; nhokj dh
cuh gksrh gSaA ,ddks'kh; nhokj dh gksus ds dkj.k buls xSlksa ds vknku&iznku dh
fØ;k laHko gksrh gSA vFkkZr~ jDr dsf'kdk,a dksf'kdk esa O2 iznku djrh gqbZ CO2 dks
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xzg.k dj ysrh gSaA rRi'pkr~ CO2 xzg.k djus ds mijkUr ;g v'kq) jDr Venules esa
,d=k gks tkrk gSA cgqr lkjh Venules vkil esa feydj Vein cuk ysrh gSa rFkk Veins
vkil esa feydj Vena Cava ¼egkf'kjkvksa½ dk fuekZ.k djrh gSaA nks cM+h Venae Cavae
laiw.kZ 'kjhj ls CO2 ;qDr v'kq) jDr ysdj Right Atrium esa igqapk nsrh gSa vkSj jDr
ifjlapj.k dk ;g Øe izfr{k.k ekuo 'kjhj esa pyrk jgrk gSA

fp=k 8-5% 'kjhj esa jDrokfgfu;ksa dk oxhZdj.k

bl izdkj Li"V gksrk gS fd jDr izfr{k.k ân; vkSj jDrokfgfu;ksa esa ifjHkze.k djrk
gqvk lEiw.kZ 'kjhj dh dksf'kdkvksa dks mi;ksxh rRo igaqpkrk jgrk gS rFkk dksf'kdkvksa
esa fLFkr vuqi;ksxh rRoksa dk ogu djrk gqvk 'kjhj esa lefLFkfr (Homeostasis) ;qDr
cuk, j[kus dk egRoiw.kZ dk;Z djrk jgrk gSA 'kq) lkfRod vkgkj ds lkFk&lkFk
ldkjkRed fpUru jDr dks LoPN ,oa ân; dks LoLFk cuk, j[krk gS tcfd blds
foijhr jktfld&rkefld vkgkj ds lsou rFkk udkjkRed fpUru&euu ls tgka
jDr nwf"kr gks tkrk gS rks ogha bldk nq"izHkko ân; dh dk;Z{kerk (Working Efficiency)
ij Hkh iM+rk gS vkSj ukuk izdkj ds jksxksa dh mRifÙk gksrh gSA

8-5 jDr ifjlapj.k ra=k ij ;ksx dk çHkko
fiz; f'k{kkfFkZ;ksa] geus ekuo jDr ifjlapj.k ra=k dks i<+k] dk;Zfof/k dks le>kA vkb,
bl ij ;ksx ds izHkko dks le>us dk iz;kl djsaA vk;qosZn 'kkL=k esa vkgkj] funzk ,oa
czãp;Z dks LokLF; ds rhu miLrEHk ekuk x;k gSA vFkkZr~~ ;s rhu dkjd] euq"; ds
LokLF; dks lh/ks&lh/ks izHkkfor djrs gSaA izkphu dky esa bu rhuksa ij euq"; dk fu;a=k.k
Hkyh&Hkkafr cuk jgrk Fkk] ftlds dkj.k euq"; dk LokLF; mUUkr voLFkk esa jgrk Fkk
tcfd orZeku dky esa mijksDr rhuksa dkjdksa ij] euq"; dk fu;a=k.k fulUnsg de gqvk
gS] ftlds QyLo:i fofHkUUk 'kkjhfjd ,oa ekufld jksx lekt esa rsth ls c<+s gSaA
O;kogkfjd n`f"Vdks.k ls v/;;u djus ij ;g Li"V gksrk gS fd orZeku le; esa lcls
vf/kd ifjorZu euq"; ds vkgkj esa vk;k gSA vkgkj esa jklk;fud ,oa Ñf=ke inkFkksZa
tSls& ued] phuh] eSnk] pk;] dkWQh] MkyMk ?kh] fjQkbaM Ñf=ke jax] fiztjosfVo] QkLV
QwM] dksYM fMªaDl vkfn ds lsou us euq"; ds jDr esa fodkj cgqr rsth ls c<+k, gSaA de
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le; esa vf/kd&ls&vf/kd izkIr djus dh bPNk ,oa izfrLi/kkZRed lksp us] euq"; ds
thou dk lUrks"k vkSj lq[k dh uhan cgqr de dj nh gSA ri&la/;k vkSj Lok/;k; ds
vHkko us euq"; dk mldh bfUnz;ksa ij fu;a=k.k vkSj la;e dks izHkkfor fd;k gSA
vk/kqfudrk ds mRrstd okrkoj.k us czãp;Z ikyu ij udkjkRed izHkko Mkyk gSA bu
lHkh dkjdksa ds QyLo:Ik jDr ifjlapj.k rU=k ls lEcfU/kr jksxksa us lekt esa cgqr rsth
ls viuh tM+sa etcwr dh gSaA orZeku lekt eas NksVs cPpksa ls ysdj O;Ld ,oa o`) O;fDr
rd jDrpki ,oa ân; ls lEcfU/kr jksxksa ls xzLr gksrs tk jgs gSaA dksjksujh vkVZjh fMtht
vkSj ckbZikl ltZjh lkekU; lh ckr curh tk jgh gSA if'peh fodflr ns'kksa ls ysdj
Hkkjro"kZ rd] ân;k?kkr ls ejus okys O;fDRk;ksa dh la[;k dk xzkQ yxkrkj c<+rk tk jgk
gSA vkadM+ksa ds vuqlkj nqfu;k Hkj esa gksus okyh 29 izfr'kr ekSrksa dh izeq[k otg ân; ls
lEcfU/kr chekfj;ka vkSj ân;k?kkr gSA vk/kqfud lekt esa nokbZ;ka [kkdj] jDrpki dks
fu;af=kr djus dk pyu cgqr rsth ls c<+k gS] ijUrq jklk;fud nokb;ksa ds yxkrkj
lsou ls mPp jDrpki dqN le; ds fy, fu;af=kr ek=k gh gks ikrk gS D;ksafd nokb;ksa dk
izHkko y{k.kksa dks nck nsrk gS vkSj jksx ewy #i ls 'kjhj esa cuk jgrk gSA ;g voLFkk
Hkfo"; dh xaHkhj rLohj dh vksj ladsr djrh gSA fo"k; dh xaHkhjrk dks ns[krs gq, iwjs
fo'o esa o"kZ 2000 ls 29 flrEcj dks fo'o ân; fnol euk;k tkrk gS ftldk mís';
lEiw.kZ fo'o dks ân; jksxksa ds izfr tkx#d cukdj vle; gksus okyh e`R;q dks jksduk
gSA ;gka ij jklk;fud nokb;ksa ds lsou ds LFkku ij] ;ksxe; thou'kSyh vkSj ;ksxkaxksa
dk ikyu LoLFk thou dk ,d Js"B vk/kkj cu ldrk gSA

;ksxe; thou'kSyh dks viukus ds lkFk fu;fer ;kSfxd fØ;kvksa dk vH;kl djus ls
jDr dk 'kks/ku gksrk gS ftldk jDr] jDrokfgfu;ksa] jDrpki ,oa ân; ij cgqr ldkjkRed
izHkko iM+rk gSA /;ku nsuk pkfg, fd ;ksx loZizFke euq"; dks ldkjkRed n`f"Vdks.k
iznku djrk gS ftldk lh/kk izHkko euq"; ds 'kjhj dh jDrokfgfu;ksa esa gksus okys jDr
izokg ,oa ân; ij iM+rk gSA tgk¡ ladh.kZ lksp&fopkj vkSj thou esa >wBs fn[kkos ls jDr
okfgfu;ka fldqM+ tkrh gSa vkSj jDr ifjlapj.k ds jkLrs can gksdj ckbZikl ltZjh dh
vko';drk iM+us yxrh gS rks ogha nwljh vksj [kqyh ldkjkRed lksp j[kus ls jDrokfgfu;ka
QSyh gqbZ jgrh gSa ftldk ân; vkSj jDrpki ij cgqr vuqdwy izHkko iM+rk gSA fulUnsg
orZeku le; dh *?kj cM+s fdUrq fny NksVs* dh dgkor us ân; jksxksa esa vizR;kf'kr o`f)
dh gSA fofHkUUk oSKkfud 'kks/k&vuqla/kku ,oa losZ{k.k ;s Li"V djrs gSaS fd fu;fer ;ksxkH;kl
djus okys euq"; ân; jksxksa ls de xzLr gksrs gSaA blds lkFk&lkFk ân; jksxh ;kSfxd
fØ;kvksa ds vH;kl ds }kjk jDr ifjlapj.k ls lEcfU/kr jksxksa dks Bhd dj ldrs gSaA
/;ku nsus ;ksX; rF; ;g Hkh gS fd vk/kqfud fpfdRlk foKku jDrpki ,oa ân; jksxksa dks
th.kZ vlk/; jksxksa dh Js.kh esa j[krk gS rFkk bUgsa thou esa dHkh Hkh Bhd ugha gksus okys jksx
ekurk gSA ;gka ij ;ksx fpfdRlk ds }kjk bu jksxksa dk vklkuh ls izca/ku fd;k tk ldrk
gSA jDr ifjlapj.k ra=k ij ;kSfxd fØ;kvksa ds izHkko dks bl izdkj le> ldrs gS&
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1- "kV~deZ dk izHkko

"kV~deZ dh N% 'kks/ku fØ;k,a] 'kjhj esa f=knks"kksa dk larqyu djrh gSa rFkk 'kjhj esa
mifLFkr fo"kkDr xaUnfx;ksa dks ckgj fudkyrh gSaA 'kks/ku fØ;kvksa ds vH;kl ls
jDr esa mifLFkr fo"kkDr inkFkZ Hkh ckgj fudyrs gSa vFkkZr~ jDr dk 'kks/ku gksdj
jDRk LoPN curk gS] ftlls jDr fodkj nwj gksrs gSaA "kV~deZ ds varxZr /kkSfr fØ;k]
usfr fØ;k] =kkVd ,oa dikyHkkfr fØ;k dk vH;kl jDr ifjlapj.k ra=k ij fo'ks"k
ykHkdkjh izHkko j[krk gSA ;gka egRoiw.kZ rF; gS fd mPp jDrpki ls xzLr jksxh dks
oeu fØ;k esa ued ds ikuh ds LFkku ij lkSaQ dks ty esa mckydj] Nkudj ty dk
iz;ksx djuk pkfg,A

usfr fØ;k esa Hkh lkSaQ ds ty dk gh iz;ksx djuk pkfg,A ty usfr ,oa jcj usfr dk
vH;kl jDrpki jksfx;ksa dks ykHk iznku djrk gSA =kkVd fØ;k mPp jDrpki ,oa
ân; jksxh ds fy, fo'ks"k ykHkdkjh vH;kl gSA mPp jDrpki ,oa ân; jksxh dks
dikyHkkfr fØ;k rsth ls ugha djuh pkfg,A dikyHkkfr fØ;k rsth ls djus ij
jDrpki c<+rk gS ,oa ân; ij vf/kd ncko iM+rk gSA blds LFkku ij cgqr /khjs&
/khjs dikyHkkfr fØ;k djus ls laiw.kZ jDr ifjlapj.k ra=k ij ykHkdkjh izHkko iM+rk
gSA

2- vklu dk izHkko

;ksxklu laiw.kZ jDr ifjlapj.k ra=k ij ykHkdkjh izHkko j[krs gSaA fu;fer ;ksxklu
djus ls 'kjhj dk otu de gksrk gS tcfd eksVkik ân; jksxksa dk izeq[k tksf[keh
dkjd gSA vkluksa dk vH;kl djus ls jDr ifjlapj.k rhoz gksrk gSA 'kjhj ds vk¡rfjd
vaxksa dks vf/kd ek=kk esa jDr izkIr gksrk gSA vkluksa ds Øe esa rkM+klu] f=kdks.kklu]
lok±xklu] gyklu] pØklu] 'kh"kkZlu] ejdVklu] ukSdklu] Hkqtaxklu] /kuqjklu
vkfn dk vH;kl jDr ifjlapj.k rhoz djrk gSA vkluksa ds Øe eas 'k'kkadklu dk
ân; ij cgqr ykHkdkjh izHkko iM+rk gSA fu;fer 'k'kkadklu djus ls ân;k?kkr dh
laHkkouk de gksrh gSA 'koklu] edjklu ,oa ckyklu dk vH;kl Hkh laiw.kZ jDr
ifjlapj.k ra=k ij ykHkdkjh izHkko j[krk gSA ;gk¡ /;ku djus ;ksX; rF; ;g gS fd
mPp jDrpki jksxh dks dfBu vkluksa tSls& /kuqjklu] pØklu] e;wjklu vkSj
'kh"kkZlu dk vH;kl ugha djkuk pkfg,A

3- eqnzk ,oa cU/k dk izHkko

cU/kksa ds lkFk ;kSfxd eqnzkvkas dk vH;kl] jDRk ifjlapj.k ra=k ij ykHkdkjh izHkko
j[krk gSA foijhrdj.kh eqnzk] egkeqnzk] [kspjh eqnzk] 'kkEHkoh vkfn eqnzkvksa dk vH;kl
djus ls jDr ifjlapj.k ra=k LoLFk ,oa lfØ; curk gS ,oa blls lEcfU/kr jksx nwj
gksrs gSaA
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4- izR;kgkj dk izHkko

izR;kgkj vFkkZr~~ bfUnz;ksa ij la;e djus dk] jDr ifjlapj.k ra=k ij fo'ks"k ykHkdkjh
izHkko iM+rk gSA jDRk ifjlapj.k ra=k ds vf/kdka'k jksx ewy :i ls izR;kgkj dk
vikyu djus ls mRiUu gksrs gSaA Hkkstu esa vf/kd fepZ&elkyksa dk iz;ksx] ued dk
lsou] rkefld vkgkj jDr esa foÑfr mRiUu djrk gS] ftlds QyLo:i ân; jksx
mRiUu gksrs gSaA bl voLFkk esa izkr%dky fuf'pr le; ij tkxj.k] izkr%dkyhu
Hkze.k] m"kkiku] lqO;ofLFkr fnup;kZ] jkf=kp;kZ] _rqp;kZ] 'kjhj dh izÑfr ds vuq:i
fgrdkjh Hkkstu dk lsou djus ls jDr ifjlapj.k ra=k ds jksx nwj gksrs gSaA

5- izk.kk;ke dk izHkko

izk.kk;ke dk vFkZ] izk.kÅtkZ dh o`f) djus okys vH;kl ls gSA izk.kk;ke dk vH;kl
jDr ifjlapj.k ra=k ds jksxkas esa vpwd jlk;u dk dk;Z djrk gSA fu;fer fof/kiwoZd
izk.kk;ke djus ls jDRkpki larqfyr gksrk gS] ân; LoLFk lfØ; ,oa cyoku curk
gS] ftlls euq"; nh?kkZ;q dks izkIr gksrk gSA izk.kk;ke ds vUrxZr vuqykse&foykse]
ukM+h&'kks/ku] mTtk;h ,oa Hkzkejh vH;kl jDr ifjlapj.k ra=k ij cgqr ykHkdkjh
izHkko j[krs gSaA jDrpki dh c<+h voLFkk esa izkr% vkSj lka; nksuksa le; 'koklu&
;ksxfunzk ds lkFk&lkFk i;kZIr le; rd fu;fer :i ls vuqykse&foykse vkSj
Hkzkejh izk.kk;ke dk vH;kl djuk pkfg,A

6- /;ku dk izHkko

/;ku dk vH;kl euq"; dh 'kkjhfjd] ekufld vkSj vk/;kfRed ÅtkZ dks mUur
cukrk gSA Hkkjrh; laLÑfr esa izkr% vkSj lka; nksuksa le; lfU/kcsyk esa bZ'oj ds /;ku
dk mins'k fn;k x;k gSA bl dky esa bZ'oj dk /;ku djrs gq, oSfnd la/;k ds
vUrxZr vFkZoZosn ds fuEu ea=k dk okpu vkSj fpUru Ng ckj fd;k tkrk gS&

**;ks·LEkku~ }sf"V ;a o;a f}"era oks tEHks n/e%**AA
¼vFkZoZosn½

vFkkZr~ vkf/kiR;] j{kk vkSj thou iznku djus okys izHkks] vkidks ckjEckj ueLdkj
gSA tks gels }s"k djrk gS vFkok ftls ge }s"k djrs gSa] mls ge vkidh U;k;#ih
lkeF;Z ij NksM+ nsrs gSaA bl izdkj bZ'oj leiZ.k ls euq"; dk lkjk ruko nwj gks
tkrk gS vkSj vkRecy&vkRelUrks"k dh vuqHkwfr gksrh gSA oSKkfud vuqla/kku Li"V
djrs gSa fd /;ku djus ls 'kjhj ds lHkh~ gkekZsZUl larqfyr gksrs gSa] ftldk ldkjkRed
izHkko jDr ifjlapj.k ra=k ij iM+rk gSA mPp jDrpki ,oa ân; jksxksa esa /;ku ,oa
izkFkZuk dk vH;kl fo'ks"k ykHkdkjh izHkko j[krk gSA
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7- lekf/k dk izHkko

foijhr okrkoj.k ,oa izfrdwy ifjfLFkfr;ksa dk laiw.kZ jDr ifjlapj.k ra=k ij
udkjkRed izHkko iM+rk gSA foijhr vuqHkwfr;ksa dks djus ls jDrpki esa o`f) gksrh gS
,oa ân;jksx mRiUu gksrs gSaA ekufld ruko mPpjDrpki ,oa ân; jksxksa dk ,d
izeq[k dkj.k gSA ;gka ij lekf/k vFkkZr~~ vius pkjksa vksj ldkjkRed okrkoj.k dh
vuqHkwfr] jDrpki ,oa ân; ij vuqdwy izHkko j[krh gSA vius pkjksa vksj ldkjkRed
vuqHkwfr;ka djrs gq, vkuUniwoZd jgus ls jDrpki larqfyr jgrk gS] ân; LoLFk ,oa
lfØ; curk gS] ftldk euq"; ds jDr ifjlapj.k ra=k ij vPNk izHkko iM+rk gSA

v"Vkax ;ksx ds iz.ksrk egf"kZ iratfy us ;ksxkaxksa dk izkjEHk ;e&fu;e ls fd;k gSA
;e ds varxZr vfgalk] lR;] vLrs;] czãp;Z vkSj vifjxzg tcfd fu;e esa 'kkSp]
lUrks"k] ri] Lok/;k; vkSj bZ'oj izf.k/kku dk lekos'k gSA ;e vkSj fu;e dk ikyu
djus ls euq"; dk jDr ifjlapj.k ra=k lnSo LoLFk] lfØ; vkSj jksxeqDr jgrk gSA
blds lkFk&lkFk fpÙkizlkn~u vFkkZr~ eu dks izlUu j[kus ds mik;ksa ij izdk'k
Mkyrs gq, egf"kZ iratfy iqUk% Li"V djrs gSa&

eS=khd#.kkeqfnrksis{kk.kka lq[knq%[kiq.;kiq.;fo"k;k.kka Hkkoukf'pÙkizlknue~AA

¼ik0 ;ks0 lw0 1@33½

vFkkZr~ lq[kh iq#"kksa ls fe=krk dh Hkkouk djus] nq%[kh euq";ksa ls n;k] iq.;kRekiq#"kksa esa
izlUurk dh Hkkouk vkSj ikfi;ksa esa mis{kk dh Hkkouk djus ls fpÙk fueZy jgrk gSA
;ksx lk/kdksa dks bldk vH;kl djuk pkfg,A

bl izdkj ds Hkkoksa dks /kkj.k dj thou ;kiu djus ls euq"; dk jDr ifjlapj.k
ra=k lnSo LoLFk] lfØ; vkSj jksxksa ls eqDr cuk jgrk gSA

;wfuVxr iz'u 8-2

d½ lR; vFkok vlR; dFku dk p;u dhft, &

1½ euq"; ds ân; esa nkfguh vksj 'kq) jDr mifLFkr gksrk gSA

2½ 'kq) jDr ¼O2 ;qDr½ dk ogu djus okyh jDrokfguh f'kjk,a (Veins) ¼   ½
dgykrh gSA

3½ /kefu;ksa esa jDr dh fn'kk lnSo ân; ls vaxksa dh vksj gksrh gSA ¼   ½

4½ jDr lewg AB loZnkrk gksrk gSA ¼   ½

5½ Iyeksujh /keuh (Pulmonary Artery) ân; ls v'kq) jDr QsQMksa rd ¼   ½
ysdj tkrh gSA
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[k½ ,d 'kCn esa mRrj nhft, &

1½ o;Ld euq"; ds ân; dk Hkkj fdruk gksrk gS \

2½ ekuo ân; dks LoLFk cukus okys nks izk.kk;keksa ds uke fyf[k, \

3½ ,d LoLFk euq"; ds jDr dk flLVksfyd izs'kj fdruk gksrk gS\

4½ fdu jDrd.kksa dks 'kjhj ds flikgh dh laKk nh tkrh gS \

5½ jDr esa fgeksXyksfcu dh ek=kk c<+kus okys nks [kkn~; inkFkks± ds uke fyf[k,A

vkius D;k lh[kk

bl ;wfuV esa vkius lh[kk fd]

• jDr ifjlapj.k ra=k ekuo 'kjhj esa ifjogu dk egRoiw.kZ dk;Z djrk gSA

• ekuo 'kjhj dh egRoiw.kZ /kkrq ds :i esa jDr 'kjhj esa fLFkr leLr mi;ksxh ,oa
vuqi;ksxh inkFkks± ds ifjogu dk dk;Z djrk gSA

• ekuo 'kjhj dh o{kh; xqgk esa fLFkr can eqB~Bh ds leku jpuk ân;] jDr dks jDr
okfgfu;ksa esa Hkstus dk dk;Z djrk gSA

• 'kq) jDr dk ogu djus okyh okfguh;ka] /kefu;ka vkSj v'kq) jDr dk ogu djus
okyh okfgfu;ka] f'kjk,a dgykrh gSaA bu okfgfu;ksa esa 120&80 mm Hg ds ncko ls
jDr ifjHkze.k djrk jgrk gSA

• ;g jDr leLr mi;ksxh ,oa vuqi;ksxh inkFkks± ds ifjogu dk dk;Z djrk gSA

mijksDr v/;;u ds vk/kkj ij lkj la{ksi esa ;g dgk tk ldrk gS fd eu essa vPNs fopkjksa
ds :i esa 'kqHk&ladYi /kkj.k djus] lqO;ofLFkr fnup;kZ ds lkFk 'kq)&lkfRod larqfyr
vkgkj xzg.k djus] ifjJe ds lkFk foJke dk leUo; j[krs gq, vkn'kZ fnup;kZ dk
ikyu djus vkSj vius dk;ks± rFkk thou ds izfr lUrqf"V ds Hkko j[krs gq, fu;fer
;kSfxd fØ;kvksa dk vH;kl djus ls euq"; dk jDr ifjlapj.k ra=k vFkkZr~ jDr ,oa ân;
thou i;ZUr fujksxh] LoLFk] lfØ; vkSj jksxeqDr cus jgrs gSaA fofHkUu ;ksxkax tSls "kV~deZ]
vklu] izk.kk;ke vkfn dk fu;fer vH;kl djus ls Hkh euq"; dk jDr ifjlapj.k ra=k
lnSo LoLFk cuk jgrk gSA
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;wfuVkar iz'u

1- ekuo jDr ds laxBu dks le>krs gq, blds izeq[k dk;ks± dk mYys[k fdft,A

2- ekuo jDr ifjlapj.k ra=k ij ;ksxkH;kl ds izHkko dh lfoLrkj O;k[;k dhft;sA

3- jDrd.kksa ds izeq[k izdkjksa dks le>krs gq, budh lajpuk ,oa egRo ij izdk'k Mkfy,A

4- fuEu ij fVIIkf.k;ka fyf[k,&

d½ ykyjDr d.k          x½   ekuo ân; ij izk.kk;ke vkSj /;ku dk izHkko

[k½ jDrpki               ?k½   vk/kqfud thou'kSyh tfur jksxksa esa ;ksx dh Hkwfedk

;wfuVxr iz'uksa ds mRrj

8-1

d [k

1- 5.5 1- b

2- fofy;e gkosZ 2- d

3- pkj 3- a

4- isl esdj 4- c

5- 29 flrEcj 5- b

8-2

 d [k

1- vlR; 1- 300 ls 150 xzke

2- vlR; 2- vuqykse&foykse] Hkzkejh

3- lR; 3- 120 mm Hg

4- vlR; 4- W.B.Cs.

5- lR; 5- ikyd] lsc

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA
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2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatq rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj¼m0
iz0½ A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<A
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9
vUr%lzkoh ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] fiNyh ;wfuV esa vkius jDr ifjlapj.k ra=k ds fo"k; esa v/;;u fd;kA
vkius tkuk fd] ekuo 'kjhj esa jDr izfr{k.k ifjHkze.k djrk jgrk gS vkSj mi;ksxh rFkk
vuqi;ksxh inkFkks± dk ifjogu djrk gqvk 'kjhj esa lefLFkfr cuk, j[krk gSA vc vkidks
;g Hkh le>uk pkfg, fd ekuo 'kjhj esa ÅtkZ mRifÙk ,oa iz;ksx djus dh nj lnSo
ifjorZu'khy jgrh gSA euq"; fnu ds le; vf/kd fØ;k'khy jgrs gq, fofHkUu dk;ks± dks
lEikfnr djrk gS ftl dkj.k fnu esa vf/kd ÅtkZ dh vko';drk gksrh gS] tcfd blds
foijhr jkf=kdky esa euq"; foJke djrk gS ftlesa de ÅtkZ dh vko';drk iM+rh gSA
ekuo 'kjhj esa ÅtkZ mRifÙk ,oa iz;ksx djus dh nj p;kip; (Metabolism) dgykrh gSA
ekuo 'kjhj dh p;kip; nj xzfUFk;ksa ls mRiUu jklk;fud rRo& gkekZsUl (Hormones)
ds }kjk fu;af=kr gksrh gSA

gkekZsUl jDr esa feydj lEiw.kZ ekuo 'kjhj dh p;kip; nj dks fu;af=kr djus dk dk;Z
djrs gSaA vc vkids eu esa ;g iz'u mRiUu gksuk vR;Ur LokHkkfod gS fd 'kjhj esa
gkeksZaUl dgka ls mRIkUu gksrs gSa\ dkSu&dkSu ls gkeksZUl mRiUu gksrs gSa vkSj bu gkeksZUl ds
dkSu&dkSu ls dk;Z gSa\ bl ;wfuV esa vki] vUr%lzkoh xzfUFk;ksa rFkk bu ls mRiUu gksus
okys gkeksZUl dk] lfoLrkj v/;;u djsaxsA

mís';

bl ;wfuV ds v/;;u ds ckn vki &
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 vUr%lzkoh xzfUFk;ksa dk lkekU; ifjp; ns ldsxsa(

 vUr%lzkoh ra=k dh O;k[;k djus esa l{ke gks ldsaxs(

 vUr%lzkoh xzfUFk;ksa ls mRiUu gkekZsUl ds dk;ks± dh O;k[;k dj ldsaxs(

 vUr%lzkoh xzfUFk;ksa ds egRo dks le>kus esa l{ke gks ldsaxs(

 vUr%lzkoh xzfUFk;ksa ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k dj ldsaxsA

9-1 vUr%lzkoh ra=k dk lkekU; ifjp; ,oa ifjHkk"kk
fiz; f'k{kkfFkZ;ksa] ekuo 'kjhj esa dqN fo'ks"k LFkkuksa ij gkekssZUl dks mRiUu djus okyh
jpuk,a mifLFkr gksrh gSaA bu jpukvksa dks xzfUFk;ka (Glands) dgk tkrk gSA ekuo 'kjhj esa
fuEu rhu izdkj dh xzfUFk;ka ik;h tkrh gSa&

1- ufydk;qDr xzfUFk;ka (Exocrine Glands)& xzfUFk;ksa dk ,slk oxZ] ftudk lzko ,d
fo'ks"k ufydk }kjk xzfUFk ls ckgj vkrk gS rFkk 'kjhj ds fdlh LFkku fo'ks"k dks gh
izHkkfor djrk gS] *ufydk;qDr xzfUFk;ka* (Exocrine Glands) dgykrk gSA ufydk;qDr
xzfUFk;kas dks cfglZzkoh xzfUFk;ka Hkh dgk tkrk gSA ekuo 'kjhj esa vJq xzfUFk;ka] Losn
xzfUFk;ka ,oa ikpd jlksa dks mRiUu djus okyh izeq[k ufydk;qDr xzfUFk;ka ik;h
tkrh gSaA

2- ufydkfoghu xzfUFk;ka (Endocrine Glands)& xzfUFk;ksa dk ,slk oxZ ftudk lzko fdlh
ufydk }kjk ckgj ugha vkrk gS vfirq lh/ks gh jDr esa feyk fn;k tkrk gSA jDr esa
feyus ds ckn ;g lzko jDr ds ek/;e ls lEiw.kZ 'kjhj esa ifjHkze.k djrk gqvk lEiw.kZ
'kjhj dks izHkkfor djrk gS] *ufydkfoghu xzfUFk;ka* dgykrk gSA ufydkfoghu xzfUFk;kas
dks vUr%lzkoh xzfUFk;ka Hkh dgk tkrk gSA ekuo 'kjhj esa fiV~;wVjh] ihfu;y] Fkk;jkW;M]
iSjkFkkW;jk;M] Fkkbel] ,Mªhuy ,oa iztuu xzfUFk;ka ufydkfoghu vUr%lzkoh xzfUFk;ka
gksrh gSaA

3- fefJr xzfUFk;ka (Mixed Glands)& xzfUFk;ksa dk og oxZ ftlds dqN lzko ufydkvksa
}kjk ckgj fudyrs gSa ,oa dqN lzko lh/ks jDr esa feyk fn, tkrs gSa] *fefJr xzfUFk;ka*
dgykrk gSA ;Ñr vkSj isfUØ;kt bl oxZ dh izeq[k xzfUFk;ka gSaA ;Ñr ekuo 'kjhj
dh lcls cM+h xzfUFk gksrh gS] tcfd vUr%lzkoh xzfUFk;ksa esa Fkk;jkW;M xzfUFk lcls cM+h
gksrh gSA

Some types of Glands release their secretions in specific areas they are known as Exocrine
glands, such as the Sweat and Salivary glands, release their secretions in the skin or
inside the mouth. On the other hand, ductless Endocrine glands like Pituitary and
Thyroid  release more than 20 major Hormones directly into the bloodstream. Hormones
are known as chemical messenger which control or regulate many biological processes
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and are often produced in exceptionally low amounts within the body. Hormone plays
very important role in Human Body like Insulin control blood sugar. The Thyroid gland
secretes two main Hormones, Thyroxin and Triiodothyronine, into the bloodstream. These
Thyroid Hormones stimulate all the cells in the body and control biological processes
such as Growth, Reproduction, Development and Metabolism.

fiz; f'k{kkfFkZ;ksa] ;gka ij v/;;u dk izeq[k fo"k; vUr%lzkoh xzfUFk;ksa dh lajpuk ,oa
fØ;kfof/k gSA ekuo 'kjhj esa fLFkr vUr%lzkoh ra=k dks bl izdkj ifjHkkf"kr fd;k tk
ldrk gS&

**'kjhj dk og ra=k tks vUr%lzkoksa vFkkZr~~ gkekZsUl ds }kjk] lEiw.kZ 'kjhj ds p;kip; nj]
o`f)&fodkl] iztuu vkSj funzk&tkxj.k vkfn vU; egRoiw.kZ fØ;kvksa ds fu;eu dk
dk;Z djrk gS] vUr%lzkoh ra=k dgykrk gSA

The Endocrine System is the collection of Glands that produce Hormones and Hormones
regulate Metabolism, Growth and Development, Tissue Function, Sexual Function,
Reproduction, Sleep  and Mood, among other things.

f'k{kkfFkZ;ksa] vUr%lzkoh xzfUFk;ksa ls mRiUu gksus okyk lzko gkWeksZu (Hormone) dgykrk gSA
oSKkfud v/;;u djus ij Li"V gksrk gS fd gkWeksZu ,d jklk;fud lans'kokgd (Chemical
messenger) gksrk gS tks ekuo 'kjhj ds fdlh vax vFkok Ård fo'ks"k esa igqapdj mldh
fØ;kfof/k vkSj xfr'khyrk dks rst dj nsrk gS vFkok mlesa f'kfFkyu mRiUu dj nsrk gSA
lHkh gkekZsUl ewy #i ls izksVhu (Basically Protein) ds cus gksrs gSa ,oa Årdksa] vaxkas&ra=kksa
rFkk lEiw.kZ ekuo 'kjhj ij cgqr foLQksVd izHkko ¼MkW;ufed bQSDV½ j[krs gSaA gkekZsUl
dk izHkko rqjUr vaxksa dh fØ;k'khyrk ij iM+rk gSA ,d egRoiw.kZ rF; ;g Hkh gS fd]
'kjhj esa le; vkSj ifjfLFkfr ds vuqlkj gkekasZUl dk lzko.k de vFkok vf/kd gksrk jgrk
gSA ekuo 'kjhj esa izR;sd gkWeksZu ,d fuf'pr xzfUFk ls mRiUu gksrk gS vkSj dk;Z fo'ks"k dks
LkEikfnr djrk gSA ekuo 'kjhj esa gkeksZaUl dks mRiUu djus okyh egRoiw.kZ vUr%lzkoh
xzfUFk;ksa dk o.kZu bl izdkj gSA

9-2 vUr%lzkoh xzfUFk;ksa dh lajpuk
ekuo 'kjhj esa dkSu&dkSu lh vUr% lzkoh xzafFk;ka ik;h tkrh gSa] vkb, tkusa

ekuo 'kjhj esa fuEu vUr%lzkoh xzfUFk;ka mifLFkr gksrh gSa&
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fp=k 9-1% ekuo 'kjhj dh izeq[k vUr%lzkoh xzfUFk;ka

9-2-1 fiV~;wVjh xzfUFk (Pituitary Gland)

fiz; f'k{kkfFkZ;ksa] fiV~;wVjh 'kCn ySfVu Hkk"kk ds
^fiV;wfV;k* ls mRiUu gksrk gS] ftldk vFkZ ^dQ*
ls fy;k tkrk gSA pwafd dQ nks"k 'kjhj dh o`f)
dk dkj.k gS vkSj ;g xzfUFk Hkh 'kjhj dh o`f) esa
Hkkx ysrh gS vr% bls fiV~;wVjh dgk x;k gSA fgUnh
Hkk"kk esa bls ih;w"k xzfUFk dgk tkrk gSA ih;w"k ls
vfHkizk; ve`r ls gS vFkkZr~ ;g ve`r iznku djus
okys xzfUFk gSA fiV~;wVjh efLr"d ds gkbiksFksysel
ls Bhd uhps vk/kkjHkkx esa Hkwjs jax dh vkSj eVj ds
nkus ds leku jpuk gksrh gS] ftldk otu ek=k
0.5 xzke ¼500 ls 900 feyhxzke½ gksrk gSA vUr%lzkoh
xzfUFk;ksa esa fiV~;wVjh xzfUFk fiuh;y ds ckn lcls NksVh xzfUFk gS fdUrq blds egRoiw.kZ
dk;ks± ds vk/kkj ij fiV~;wVjh xzfUFk dks ekLVjXyS.M (Pituitary is the Master Gland of
Human Body) dh laKk nh tkrh gSA
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okLro esa fiV~;wVjh xzfUFk ls mRiUu gksus okys Lkzko nwljh xzfUFk;ksa ij lh/kk izHkko j[krs gSa
rFkk bu xzfUFk;ksa dks mRrsftr vFkok 'kkUr dj nsrs gSaA fiV~;wVjh dh bl fo'ks"krk ds
dkj.k bls ekLVjXYkS.M (Master Gland) dgk tkrk gSA fiV~;wVjh dk vxz Hkkx
,MhuksgkbiksQkbfll (Adenohypophysis) ,oa i'p Hkkx U;wjk sgkbiksQkbfll
(Neurohypophysis)  dgykrk gSA fiV~;wVjh xzfUFk ds bu Hkkxksa ls fuEufyf[kr gkekZsUl
lzkfor gksrs gSa&

9-2-1-1 fiV~;wVjh ds vxz Hkkx (Anterior Pituitary) ls lzkfor gkekZsUl

fiV~;wVjh xzfUFk ds vxz Hkkx ls fuEu lkr gkekZsUl mRiUu gksrs gSa&

1- o`f) gkseksZu ;k lksesVksVªkWfid gkseksZu (Growth Hormone, Somatotropic Hormone,
G.H.)

ekuo 'kjhj esa o`f) vkSj fodkl dks fu;af=kr djus okyk gkWeksZu *o`f) gkWeksZu* dgykrk
gSA bl gkWeksZu ds izHkko ls 'kjhj dh dksf'kdkvksa] Årdksa ,oa vaxksa esa o`f) dh nj c<+
tkrh gSA fo'ks"k :i ls ;g gkWeksZu 'kjhj dh vfLFk;ksa ij lh/kk izHkko j[krk gS vkSj
blds izHkko ls 'kjhj dh yEckbZ izHkkfor gksrh gSA o`f) gkWeksZu ds vfr lzko.k ls
'kjhj dh yEckbZ vf/kd] lkekU; lzko gksus ij 'kjhj dh yEckbZ lkekU; tcfd
vYilzko.k gkus ij 'kjhj ckSuk jg tkrk gSA blh izdkj o`f) gkWeksZu efgykvksa esa
Lruksa ds lkekU; fodkl ds fy, Hkh vko';d gksrk gSA bl gkWeksZu dh deh gksus ij
efgykvksa esa Lruksa dk fodkl HkyhHkkafr ugha gks ikrk gSA o`f) gkWeksZu 'kjhj dh
isf'k;ksa ds fodkl ds fy, Hkh vko';d gksrk gS] bl gkWeksZu dh deh ls 'kjhj dh
isf'k;kas dk fodkl lgh izdkj ls ugha gks ikrk gS vkSj 'kjhj dh ekalisf'k;ka vfodflr
jg tkrh gSaA

bl izdkj ;g Li"V gksrk gS fd ekuo 'kjhj esa tgka&tgka o`f) gksrh gS] ml o`f) dks
fu;af=kr djus okyk o`f) gkWeksZu ¼lksesVksVªkWfid gkWeksZu½ gh gksrk gSA

2- izksysfDVu  (Prolactin/P.R.L.)

;g gkekZsu efgykvksa eas iztuu fØ;k dks fu;af=kr djus dk dk;Z djrk gSA izksysfDVu
gkWeksZu izlo ds mijkUr Lruksa ls nqX/k mRiknu dks izsfjr djus dk dk;Z Hkh djrk gSA

3- Fkk;jkW;M mn~nhid gkWeksZu (Thyroid-Stimulating Hormone/T.S.H.)

;g gkWeksZu Fkk;jkW;M xzfUFk dh fØ;k'khyrk dks mn~nhIr (Stimulate) djrk gSA bl
gkWeksZu ds izHkko ls Fkk;jkW;M xzfUFk vk;ksMhu dk Hkyh&Hkkafr mi;ksx djds
Fkk;jkWfDlu uked gkWeksZu dk lzko.k c<+k nsrh gSA
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4- ,MªhuksdkWfVZdksVªksfid gkWeksZu  (Adrenocorticotropic Hormone/A.C.T.H.)

;g gkWeksZu ,Mªhuy xzfUFk;ksa ij mRrstd izHkko j[krk gSA bl gkWeksZu ds izHkko ls
,Mªhuy xzfUFk dh fØ;k'khyrk c<+ tkrh gS] ftlds ifj.kkeLo:Ik ,Mªhuy xzfUFk ls
mRiUu gksus okys LVhjkW;M gkeksZaUl dk Lkzko.k vf/kd ek=kk esa gksus yxrk gSA

5- Y;wVhukbftax gkWeksZu (Luteinizing Hormone/L.H.)

;g gkWeksZu efgykvksa esa ekfld pØ dks fu;af=kr djus dk egRoiw.kZ dk;Z djrk gSA
iq:"kksa esa ;g gkWeksZu o`"k.k ij izHkko j[krk gS ,oa iztuu fØ;k dks izHkkfor djrk gSA

6- QkWfydy mn~nhid gkWeksZu (Follicle-Stimulating Hormone/F.S.H.)

;g gkWeksZu Hkh iztuu vaxksa dks izHkkfor djrk gSA ;g gkeksZu efgykvksa ds ekfld
pØ ,oa iq:"kkas ds o`"k.kksa esa 'kqØk.kqvksa dk fuekZ.k djus okyh dksf'kdkvksa dks mn~nhIr
(Stimulate) djus dk dk;Z djrk gSA

7- esysukslkbV mn~nhid gkWeksZu (Melanocyte- Stimulating Hormone)

;g gkWeksZu Ropk esa esykfuu uked o.kZd dh mRifÙk dks mÙksftr djrk gSA bl
gkWeksZu ds izHkko ls Ropk dk o.kZ ';ke (Black) gks tkrk gSA bl gkWekZsu ds izHkko ls
Ropk ds fofHkUu LFkkuksa esa dkys LikV vFkkZr~ fry vkfn cuus yxrs gSaA

9-2-1-2   fiV~;wVjh ds i'p Hkkx (Posterior Pituitary) ls lzkfor gkekZsUl

fiV~;wVjh xzfUFk ds i'p Hkkx ls fuEufyf[kr nks gkekZsUl mRiUu gksrs gSa&

1- ,UVhMk;wjsfVd gkekZsu ;k oSlksizsflu (Anti Diuretic Hormone or Vasopressin)

;g gkWeksZu o`Ddksa ij izHkko j[krk gSA bl gkWeksZu ds izHkko ls o`Dd ufydkvksa dh
'kks"k.k {kerk c<+ tkrh gS] ftlds dkj.k o`Ddksa esa vf/kd ty dk vo'kks"k.k gksus
yxrk gS vkSj de ew=k dh mRifÙk gksrh gSA blds foijhr bl gkWeksZu dk de lzko.k
gksus ls o`Ddksa esa ty dk vo'kks"k.k de gksus yxrk gS ftlls vf/kd ek=kk esa ew=k dh
mRifÙk gksrh gSA nnZ&ihM+k] ruko vkSj mÙkstd voLFkkvksa esa bl gkWeksZu dk lzko.k
c<+ tkrk gS vkSj ,slh voLFkk esa izk;% jDrpki c<+us ds lkFk de ew=k dh mRifÙk
gksrh gSA

2- vkWDlhVksflu (Oxytocin)

;g gkWeksZu xHkkZ'k; dh vjsf[kr fpduh isf'k;ksa (Smooth Muscles of Uterus) ij viuk
izHkko j[krk gS] bl gkWeksZu ds izHkko ls bu isf'k;ksa esa ruko vkSj ladqpu'khyrk
mRiUu gks tkrh gSA ;g gkWeksZu xHkkZoLFkk esa fo'ks"k izHkko j[krk gSA cPps ds nqX/kiku
djrs le; Lruksa dks nckus dh laosnuk,a] efLr"d ds gkbiksFksysel ,oa fiV~;wVjh
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Hkkx esa igqaprh gS] bu laosnukvksa ds QyLo:i bl gkWeksZu dk lzko.k c<+us ds dkj.k
nqX/k xzfUFk;ka (Mammary Glands) mRrsftr gksdj vf/kd nw/k dks lzkfor djus yxrh
gaSA

bl izdkj mijksDr rF;ksa ls Li"V gksrk gS fd fiV~;wVjh xzfUFk ekuo 'kjhj dh vR;Ur
egRoiw.kZ xzfUFk gS ftlds de fØ;k'khy vFkok {k; gksus ij euq"; ds 'kjhj esa fuEu
foÑfr;ka (Disorders) mRiUu gksrh gSa&

1- 'kjhj dh o`f) vkSj fodkl :d tkrk gS rFkk 'kjhj ckSuk jg tkrk gSA

2- Fkk;jkW;M vkSj vf/ko`Dd xzfUFk;ksa dh fØ;k'khyrk de gks tkrh gS ftlds
ifj.kkeLo:i 'kjhj dh p;kip; nj (Metabolic Rate) de gks tkrh gSA

3- tuu xzfUFk;ksa (Gonads) dk fodkl :d tkrk gS ftlds ifj.kkeLo:i iq:"kksa esa
uiqaldrk ,oa fL=k;ksa esa cak>iu vkfn nks"k mRiUu gks tkrs gSaA

4- 'kjhj esa LQwfrZ de gksus ds lkFk vkyL; vkSj Hkkjhiu vkus yxrk gS vkSj lkFk gh
lkFk 'kjhj esa eksVkik (Obesity) vkus yxrk gSA

5- 'kjhj ds cky fxjus yxrs gSa vkSj ew=k mRifÙk dh ek=kk vlkekU; gks tkrh gSA

6- 'kjhj dh p;kip; nj vlUrqfyr gksus ds lkFk 'kkjhfjd vkSj ekufld fodkl
ckf/kr gksus yxrk gSA

9-2-2 ihfu;y xzfUFk (Pineal Gland)

fiz; f'k{kkfFkZ;ksa] Ekuq"; ds flj esa fiu vkSj uksd ds leku yky ls Hkwjs jax dh ,oa pkoy ds
nkus ds leku vkdkj dh ,d jpuk mifLFkr gksrh gS] ftls ihfu;y xzfUFk dgk tkrk gSA
;g xzfUFk yxHkx 150 feyhxzke dh gksrh gS rFkk ,d dSIlwy ls <dh gksrh gSA blds
lkFk&lkFk ;g dqN inks± }kjk vusd [k.Mksa esa caVh gksrh gSA bl xzfUFk dk ckY;koLFkk esa
dkQ+h fodkl gksrk gS ijUrq vkxs pydj ipkl o"kZ dh vk;q ds mijkUr blesa dSfYl;e
tek gksus ds dkj.k ;g Bksl vkdkj xzg.k djrh gqbZ fuf"Ø; (Calcification) gks tkrh gSA
izkphu dky ls gh ihfu;y xzfUFk dks ,d jgL;e; xzfUFk ekuk tkrk gSA dqN fo}ku ;gha
ij vFkkZr~ czãjU/kz esa euq"; dh psruk dk fuokl ekurs gSaA ihfu;y xzfUFk dks ,ihQkbfll
vFkok rhljk us=k Hkh dgk tkrk gS ftldk fo'ks"k vk/;kfRed egRo gSA

The Pineal Gland produces Melatonin, a serotonin-derived hormone which modulates sleep
patterns in both circadian and seasonal cycles. The shape and size of the Gland make it
resemble a Pine nut, hence its name. The Pineal Gland is located in the Epithalamus, near
the center of the Brain, between the two Hemispheres, tucked in a groove where the two
halves of the Thalamus join.
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bl xzfUFk ls esykVksfuu (Melatonin) uked gkWeksZu lzkfor gksrk gS tks fiV~;wVjh xzfUFk ,oa
efLr"d ij lh/kk izHkko j[krk gSA bl gkWeksZu ds izHkko ls efLr"d dh fØ;k'khyrk de
gks tkrh gS rFkk euq"; dh laosnu'khyrk de gksrs gq, mls uhan vkus yxrh gSA bl xzfUFk
dks /;ku dh xzfUFk (The Gland of Meditation) Hkh dgk tkrk gS D;ksafd /;ku djus ls bl
xzfUFk dh fØ;k'khyrk c<+ tkrh gS vkSj blls vf/kd ek=kk esa esykVksfuu (Melatonin)
gkWeksZu lzkfor gksus yxrk gSA O;kogkfjd :i esa Hkh ge izk;% ;g vuqHko djrs gSa fd cgqr
/;kuiwoZd dksbZ dk;Z djus tSls i<+kbZ&v/;;u djrs le; vFkok Vhoh vkfn ns[kus ;k
laxhr ij /;ku yxkus ij gekjh ckgjh laosnu'khyrk de gks tkrh gS vkSj geas rqjUr gh
uhan vk tkrh gSA ;g izHkko ihfu;y xzfUFk ls mRiUu esykVksfuu (Melatonin) uked
gkWeksZu dk gksrk gSA tcfd blds foijhr bl gkWeksZu ds vYilzko.k ls uhan de gks tkrh
gSA ekufld ruko dk bl xzfUFk dh fØ;k'khyrk ij nq"izHkko iM+rk gS vkSj ruko esa jgus
ij bl xzfUFk dh fØ;k'khyrk de gks tkrh gSA blls esykVksfuu gkWeksZu de lzkfor gksus
ds dkj.k euq"; dh uhan de gks tkrh gSA blds lkFk&lkFk euq"; dh p;kip; nj ij Hkh
bl voLFkk dk udkjkRed izHkko iM+rk gSA

9-2-3 Fkk;jkW;M ,oa iSjkFkk;jkW;M xzfUFk;k¡ (Thyroid & Parathyroid Glands)

fiz; f'k{kkfFkZ;ksa] Ekuq"; ds xys esa 'okl ufydk ds nksuksa vksj ,d pwYgs ds leku jpuk
gksrh gS] ftls *FkkW;jk;M xzfUFk* dgk tkrk gSA bldk otu yxHkx 25 ls 30 xzke gksrk
gSA vUr%lzkoh xzfUFk;ksa esaa *FkkW;jk;M* ekuo 'kjhj dh lcls cM+h vUr%lzkoh xzfUFk gksrh
gSA FkkW;jk;M xzfUFk pkjksa vksj ls vkoj.k esa fyiVh gksrh gS ftlds vUnj izksVhu inkFkZ
dksykW;M (Colloid Matter) Hkjk gksrk gSA bl dksykW;M esa e/kqeD[kh ds NÙks ds leku
yxHkx rhl yk[k NksVh&NksVh jpukvksa dk tky gksrk gSA ;gha ij Fkk;jkWfDlu uked
gkWeksZu dk fuekZ.k gksrk gSA

fp=k 9-2% Fkk;jkW;M xzfUFk dh lajpuk
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Fkk;jkWfDlu gkWeksZu dh mRifÙk esa vk;ksMhu uked rRo vko';d gksrk gSA ekuo 'kjhj esa
Fkk;jkWfDlu gkWeksZu dks lkekU; :i ls mRiUu djus gsrq Fkk;jkW;M xzfUFk dks izfrfnu 25
ekbØksxzke vk;ksMhu dh vko';drk gksrh gSA Fkk;jkW;M xzfUFk dk vfr fØ;k'khy gksuk
gk;ijFkkW;jksfMTe (Hyperthyroidism) rFkk Fkk;jkW;M xzfUFk dk de fØ;k'khy gksuk
gk;iksFkkW;jksfMTe (Hypothyroidism) dgykrk gSA gk;ijFkkW;jksfMTe ds vUrxZr 'kjhj
dh p;kip; nj c<+ tkrh gSA 'olu nj ds lkFk ukM+h nj c<+ tkrh gS vkSj euq"; vf/kd
fpfUrr vkSj fØ;k'khy gks tkrk gSA uhan de gksus ds lkFk v¡xqfy;ksa esa lw{e dEiUu gksus
yxrk gS vkSj 'kjhj dk otu rsth ls de gksus yxrk gSA blds foijhr gk;iksFkkW;jksfMTe
(Hypothyroidism) ls xzLr gksus ij euq"; dh 'kkjhfjd vkSj ekufld fØ;k'khyrk de gks
tkrh gSA psgjk Qwy tkrk gS vkSj 'kjhj dk otu c<+ tkrk gSA 'kjhj dk rkiØe lkekU;
ls de gks tkrk gS vkSj B.M lgu ugha gks ikrh gSA gj le; Fkdku jgus ds lkFk eksVkik
c<+us yxrk gS] Ropk :{k&'kq"d (Scaly & Dry) gks tkrh gSA ,slh voLFkk esa efgykvksa dk
ekfld pØ vfu;fer gks tkrk gSA

Hyperthyroidism is the condition that occurs due to Excessive Production of Hormone by
the Thyroid Gland. Signs and Symptoms vary between people and may include Irritability,
Muscle Weakness, Sleeping problems, a fast Heartbeat, Heat intolerance, Diarrhea,
Enlargement of the Thyroid, and Weight loss. Hypothyroidism is a condition in which the
body lacks sufficient Thyroid Hormone. Since the main purpose of Thyroid Hormone is to
“run the body’s Metabolism,” it is understandable that people with this condition will
have Symptoms associated with a slow Metabolism. In fact, as many as 10% of women
may have some degree of Thyroid Hormone deficiency.  

Fkk;jkWbM xzfUFk ds lehi elwj ds nkus ds vkdkj dh pkj NksVh&NksVh jpuk,a gksrh gS]
ftUgsa iSjkFkkbjkW;M xzfUFk;ka (Parathyroid Glands) dgk tkrk gSA iSjkFkkbjkW;M xzfUFk;ka
iSjkFkkWjeksZu (Parathormone/ PTH) dks lzkfor djrh gSaA iSjkFkkWjeksZu dk egRoiw.kZ dk;Z]
euq"; ds 'kjhj esa dSfY'k;e ,oa QkWLQksjl vk;uksa dk lUrqyu LFkkfir djuk gksrk gSA
bl gkWeksZu ds izHkko ls mijksDr rRoksa dk larqyu cuk jgrk gS rFkk vfLFk;k¡] isf'k;ka ,oa
raf=kdk,a lqpk: :i ls viuk dk;Z djrh gSaA tcfd bl gkekZsu ds vYilzko.k ls 'kjhj
esa dSfY'k;e] QkWLQksjl vkSj eSfXuf'k;e vkfn rRoksa ds vlUrqyu gksus ij vfLFk;ksa rFkk
isf'k;ksa dk fodkl :d tkrk gS] bls fVVsuh (Tetany) jksx dgk tkrk gSA ekuo 'kjhj esa
isjkFkkWWeksZu ds vf/kd ek=kk esa lzko.k gksus ls jDr esa dSfY'k;e dk Lrj c<+us ds dkj.k
o`Ddksa esa iFkjh (Kidney stone) dh laHkkouk c<+ tkrh gSA

9-2-4 Fkkbel xzfUFk (Thymus Gland)

fiz; f'k{kkfFkZ;ksa] Fkkbel xzfUFk euq"; dh o{kh; xqgk (Thoracic Cavity) esa ân; ds lehi
mifLFkr gksrh gSA Fkkbel xzfUFk dh izeq[k fo'ks"krk gksrh gS fd ;g xzfUFk dsoy ckY;koLFkk
esa gh lfØ; jgrh gS vkSj ;qokoLFkk vkus ij fuf"Ø; (Inactive) gks tkrh gSA Fkkbel xzfUFk
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ls Fkkbfed lzko (Thymic Secretion) dh mRifÙk gksrh gSA bl lzko dk lEcU/k 'kjhj dh
jksx izfrjks/kd {kerk (Immunity Power) ds lkFk gksrk gSA bl dkj.k fpfdRld Fkkbel
xzfUFk dks izfrj{kk ra=k dk vax ekurs gSaA Fkkbel xzfUFk ls mRiUu Fkkbfed lzko 'kjhj esa
iztuu vaxksa (Gonads) ij fo'ks"k izHkko j[krk gS rFkk iztuu vaxksa dks le; ls iwoZ ifjiDo
(It control the pre-maturation of Gonads) ugha gksus nsrk gSA ckY;koLFkk ls vkxs pydj
;qokoLFkk esa fiV~;wVjh xzfUFk ls dqN ,sls lzko mRiUu gksrs gSa tks Fkkbel xzfUFk ij udkjkRed
izHkko j[krs gSaA fiV~;wVjh ls mRiUUk bu lzkoksa ds izHkko ls Fkkbel xzfUFk dh fØ;k'khyrk
de gksus yxrh gS vkSj bl xzfUFk ls Fkk;fed lzko de mRiUu gksus yxrk gSA Fkkbfed
lzko ds de ek=kk esa mRiUu gksus ij iztuu vaxksa dh fØ;k'khyrk c<+ tkrh gS vkSj blds
mijkUr Fkkbel xzfUFk 'kjhj esa vo'ks"k :i esa jg tkrh gSA Fkkbel xzfUFk dks czãp;Z
xzfUFk Hkh dgk tkrk gS D;ksafd czãp;Z dk ikyu djus ls bl xzfUFk dh fØ;k'khyrk
thoui;ZUr cuh jgrh gS ,oa blds izHkko ls 'kjhj vkst&rst ls ifjiw.kZ jgrk gSA bl
xzfUFk ds izHkko ls 'kjhj dh thouh 'kfDRk rFkk jksx&izfrjks/kd {kerk cgqr mUur voLFkk
esa jgrh gSA tcfd blds foijhr bl xzfUFk ds de vk;q esa fuf"Ø; gksus dh fLFkfr esa
'kjhj dk vkst&rst {kh.k gks tkrk gS] 'kjhj dh thouh 'kfDRk ,oa jksx&izfrjks/kd {kerk
cgqr {kh.k gks tkrh gS ,oa ukuk izdkj dh vkf/k&O;kf/k;k¡ mRiUu gksus yxrh gSaA

9-2-5 ,Mªhuy xzfUFk;k¡ (Adrenal Glands)

fiz; f'k{kkfFkZ;ksa] euq"; ds nksuksa o`Ddksa ds Åij Vksih ds leku jpuk,a ik;h tkrh gSa] ftUgsa
vf/ko`Dd ;k ,Mªhuy xzfUFk;k¡ dgk tkrk gSA izR;sd ,Mªhuy xzfUFk dk vkdkj Vksih ds
leku vkSj otu 5 ls 8 xzke gksrk gSA ;g xzfUFk;k¡ ,d dSIlwy esa cUn jgrh gSa ftldk
ckgjh Hkkx dkWVsZDl (Cortex) vkSj dsUnzh; Hkkx esMwyk (Medulla) dgykrk gSA ,Mªhuy ds
bu nksuksa Hkkxksa ls fuEu gkekZsUl lzkfor gksrs gSa&

fp=k 9-3% ekuo o`Ddksa ds Åij fLFkr vf/ko`Dd xzfUFk;ksa dh lajpuk
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9-2-5-1 ,Mªhuy dkWVsZDl  (Adrenal Cortex)

;g ,Mªhuy xzfUFk dk 90 izfr'kr Hkkx gksrk gS ftldh dksf'kdk,a yxHkx 50 gkeksZUl
lzkfor djrh gSaA bUgsa lkewfgd #i ls dkWfVdksfLVjkW,M~l dgk tkrk gSA bu LVhjkW,M
gkeksZUl esa ,YMksLVhjkWu] dkWfVZlksy rFkk ,.Mªkstu izeq[k gksrs gSaA ,Mªhuy dkWVsZDl ds
vYifØ;k'khy gksus ij bu gkeksZUl dk vYilzko.k gks tkrk gS ftlds ifj.kkeLo:i
,Mhlu jksx (Addison’s Disease) mRiUu gksrk gSA blesa 'kkjhfjd Fkdku jgus ds lkFk&lkFk
jDr dh deh] fuEu jDrpki vkSj jDr 'kdZjk dk Lrj de gks tkrk gSA

9-2-5-2 ,Mªhuy esM~;wyk  (Adrenal Medulla)

;g ,Mªhuy xzfUFk dk vkUrfjd Hkkx gS tks dkWVZsDl ls f?kjk gksrk gSA bl Hkkx ls ,Mªhusfyu
(Epinephrine) vkSj ukWj,Mªhusfyu (Nor-Epinephrine) uked nks gkeksZUl lzkfor gksrs gSaA ;g
,Mªhusfyu gkeksZUl ruko dh fLFkfr esa mRiUu gksrk gS vkSj flEisFksfVd raf=kdk ra=k dks
mfíIr (Stimulate) djrs gq, 'kjhj ij mÙkstd izHkko j[krs gSA ;g 'kjhj ij QkbZV ,.M
¶ykbZV izHkko (Fight and Flight Response) j[krs gSaA tc euq"; xqLLks vFkok ruko dh
fLFkfr esa gksrk gS] rc fiV~;wVjh ls mRiUu lzko vf/ko`Dd dh fØ;k'khyrk dks c<+krs gq,
,Mªhuyhu gkWeksZu ds lzko.k dks c<+k nsrs gSaA bu gkekZsUl ds izHkko ls jDrpki c<+ tkrk gS]
gkFkksa ,oa iSjksa dh vksj jDr lapkj c<+ tkrk gS] ilhuk mRiUu gksus yxrk gS] ekalisf'k;ksa
dk ruko] fØ;k'khyrk ,oa mRrstuk,a c<+ tkrh gSa] QyLo:i O;fDRk vf/kd&ls&vf/kd
dk;Z djus ds fy, izsfjr gks tkrk gS] tcfd bl voLFkk esas efLr"d dh fØ;k'khyrk de
gksus ij mlesa lksp&fopkj djus dh {kerk de gks tkrh gSA

9-2-6 tuu xzfUFk;k¡  (Gonads)
fiz; f'k{kkfFkZ;ksa] iq:"kksa esa ,oa efgykvksa esa vyx&vyx izdkj ds tuu xzfUFk;ka ik;h
tkrh gSaA iq:"kksa esa o`"k.k xzfUFk;ka gksrh gSa] ftlesa VsLVksLVhjkWu (Tastosterone) uked gkWeksZu
dh mRifRr gksrh gS] tcfd efgykvksa esa fMEc xzfUFk;ka (Ovary) ik;h tkrh gSaA bu fMEc
xzfUFk;ksa ls bZLVªkstu (Estrogen) ,oa izkstsLVhjkWu (Progesterone) uked nks egRoiw.kZ gkekZsu
lzkfor gksrs gSaA ;s lHkh gkekZsUl iztuu fØ;k esa Hkkx ysrs gSaA

9-2-7 vXU;k'k; ;k isfUØ;kt  (Pancreas)
fiz; f'k{kkfFkZ;ksa] vXU;k'k; ,d fefJr xzfUFk (Mixed Gland) gS ftlls ikpd jl :ih
cfglzkoksa ds lkFk&lkFk gkeksZUl :ih vUr%lzko Hkh mRiUu gksrs gSaA bl xzfUFk esa 2 yk[k ls
20 yk[k rd dh la[;k esa vXU;k'kf;d f}ihdk,a ik;h tkrh gSaA buesa ,YQk] chVk vkSj
MsYVk lSYl ik;h tkrh gSaA vXU;k'k; dh ,YQk lSYl ls XywdsxkWu] chVk lSYl ls bUlwfyu
vkSj MsYVk lSYl ls lksesVksLVsfVu uked gkeksZUl mRiUu gksrs gSaA ;g gkeksZUl jDr 'kdZjk
(Blood Suger means Glucose) dks fu;af=kr djus dk dk;Z djrs gSaA 'kjhj esa bUlqfyu
gkeksZu ds vlUrqyu ls e/kqesg uked jksx mRiUu gksrk gSA
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;wfuVxr iz'u 9-1

d½ fjDr LFkkuksa dh iwfrZ dhft,A

1- ekuo 'kjhj esa ÅtkZ mRifÙk ,oa iz;ksx djus dh nj ------------------------ dgykrh gSA

2- euq"; ds 'kjhj esa gkekssZUl dks mRiUu djus okyh jpuk ------------ dgykrh gSA

3- ihfu;y xzfUFk ls ---------------------------------------------- gkWeksZu lzkfor gksrk gSA

4- ekuo 'kjhj dh lcls cMh xzfUFk -------------------------------------------------- gSA

5- euq"; dh lksp fopkj dk lh/kk izHkko --------------------------- uked xzfUFk ij iM+rk gSA

[k½ cgqfodYih; iz'u&

1½ ekuo 'kjhj esa gkekZZsaUl dk dk;Z fdldks fu;af=kr djuk gS&

a) 'kjhj esa o`f) ,oa fodkl b) p;kip; nj

c) funzk ,oa tkxj.k d) lHkh

2½ ;Ñr vkSj isfUØ;kt fdl oxZ dh xzfUFk;ka gSa &

a) vUr%lzkoh b) cfg%lzkoh

c) fefJr d) buesa dksbZ ugha

3½ ekuo 'kjhj esa Åij ls izkjEHk djrs gq, fuEu vUr%lzkoh xzfUFk;kas dks mfpr Øe
esa O;ofLFkr djsa&

I) Fkk;jkW;M II) xksusM~l ¼tuu xzfUFk;ka½

III) ,fMªuy ¼vf/ko`Dd xzfUFk;ka½ IV) fiV~;wVjh

lgh mRrj ds fy, fuEu dwV dk mi;ksx djsa&

a) I, II, III, IV b) IV, III, II, I

c) IV, I, II, III d) IV, I, III, II

4½ 'kjhj esa fiV~;wVjh ls lzkfor lksesVksVªkWfid gkWeksZu dk dk;Z gS &

a) 'kjhj dh yEckbZ fu;af=kr djuk b) Fkk;jkW;M dks fu;af=kr djuk

c) iztuu fØ;k dks fu;af=kr djuk d) ew=k dh ek=kk fu;af=kr djuk

5½ ekuo 'kjhj esa T-3 vkSj T-4 dk lzko.k fdl xzfUFk ls gksrk gS&

a) fiV~;wVjh b) Fkk;jkW;M

c) ,fMªuy d) Fkk;el
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x½ lR; vFkok vlR; dFku dk p;u dhft, &

1½ Fkk;jkbM xzfUFk efLr"d ds gkbiksFksysel ls Bhd uhps vk/kkjHkkx ¼   ½
esa eVj ds nkus ds leku fLFkr gksrh gSA

2½ ekuo 'kjhj dh lcls cM+h vUr%lzkoh xzfUFk fiV~;wVjh gksrh gSA ¼   ½

3½ ufydk;qDr xzfUFk;kas dks vUr%lzkoh xzfUFk;ka Hkh dgk tkrk gSA ¼   ½

4½ vXU;k'k; dh chVk lSYl ls bUlwfyu gkeksZUk mRiUu gksrk gSA ¼   ½

5½ gk;ijFkkW;jksfMTe ds vUrxZr 'kjhj dh p;kip; nj de gks tkrh gSA ¼   ½

?k½ ,d 'kCn esa mRrj nhft, &

1½ ekuo 'kjhj dh fdl xzfUFk dks ekLVj XyS.M dh laKk fdls nh tkrh gS \

2½ fiV~;wVjh xzfUFk ls lzkfor nks izeq[k gkeksZUl ds uke fyf[k,A

3½ euq"; ds 'kjhj esa isjkFkkWjkbM xzfUFk;ksa dh la[;k fdruh gksrh gS\

4½ ,Mªhuy xzfUFk dk dsUnzh; Hkkx D;k dgykrk gS \

5½ e/kqesg jksx dk lEcU/k fdl xzfUFk ls gS\

³½ lqesfyr dhft,&

1- fiV~;wVjh a- lksesVksLVsfuu

2- isfUØ;kt b- Fkk;jkWfDlu

3- Fkk;jkW;M c- lksesVksVªksfid

4- ,fMªuy d- esykVkWfuu

5- ihfu;y e- ,ihusÝhu

9-3 vUr%lzkoh ra=k ij ;ksx dk izHkko
fiz; f'k{kkfFkZ;ksa] orZeku dky esa Hkkjrh; lekt esa ik'pkR; n'kZu ,oa if'peh lH;rk dk
vuqdj.k cgqr rsth ls c<+k gSA ;ksxe; thou'kSyh ,oa v/;kReokn dks vkn'kZ ekuus okys
Hkkjrh;ksa us orZeku dky esa HkkSfrdokn dh pdkpkSa/k ls izHkkfor gksdj] if'peh lH;rk
ds vuqdj.k esa] bl izdkj viuh :fp fn[kkbZ gS fd vkgkj&fogkj vkSj vU; lHkh
fØ;kdykiksa ij vk/kqfudrk dk izHkko nwj ls gh fn[kkbZ iM+rk gSA fu"dke Hkko ls fnuHkj
dfBu ifjJe djus ds mijkUr ,oa vfgalk&lR; /keZ dk ikyu djrs gq, jkf=k dks lq[k
dh uhan lksus okys Hkkjrh;kssa us HkkSfrdokn ds tky esa Qaldj fnu dk pSu ,oa jkf=k dh
uhan [kjkc dj yh gSA vk/kqfud lekt esa izpfyr **;su dsu izdkjs.k izfl)% iq#"kks Hkosr~**
ds fl)kUr dk lcls T;knk nq"izHkko] euq"; dh vUr%lzkoh xzfUFk;ksa ij iM+k gSA vkt
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lekt esa gkWekZsaUl ls lEcfU/kr jksxksa dh ck<+ vkbZ gqbZ gS] ftlls cgqr de O;fDr gh cp
ik jgs gSaA e/kqesg] Fkk;jkW;M] CyMizs'kj] eksVkik] xqLlk vkuk] vfunzk vkSj Lo;a ij
vfu;a=k.k tSls jksx lekt ds izR;sd oxZ esa cgqr rsth ls QSyrs tk jgs gSaA bu jksxksa ls
cpus ds fy, vyx&vyx izdkj dh jklk;fud nokb;ksa dk lsou lekt esa c<+k gS
fdUrq bu jksxksa dk nokb;ksa ds iz;ksx ls jksx dk LFkk;h lek/kku izkIr ugha gks ikrk gS
vfirq jklk;fud nokb;ksa dk iz;ksx djus ds LFkku ij ;ksxe; thou'kSyh ,oa ;kSfxd
fØ;kvksa dk vH;kl vUr%lzkoh ra=k dks lUrqfyr ,oa LoLFk cuk;s j[kus dk Js"B ,oa
mÙke lk/ku gSA ;g rF; iwoZ esa Li"V gks pqdk gS fd efLr"d ds ikl fLFkr fiV~;wVjh
xzfUFk ekuo 'kjhj dh ekLVj xzfUFk gksrh gSA bl xzfUFk ij euq"; dh lksp&fopkj dk
lh/kk izHkko iM+rk gSA lksp&fopkj ldkjkRed gksus ij bl xzfUFk ls mRiUu gkWeksZu
larqfyr jgrs gSa] ftlls 'kjhj dh o`f)] fodkl ,oa p;kip; nj larqfyr jgrh gS]
tcfd blds foijhr lksp&fopkj udkjkRed gksus ij fiV~;wVjh xzfUFk ij udkjkRed
izHkko iM+rk gSA fiV~;wVjh xzfUFk ds lzko vlarqfyr gksus dk nq"izHkko vU; xzfUFk;ksa ds
lzkoksa dks Hkh vlarqfyr dj nsrk gSA ;ksx loZizFke euq"; dh lksp&fopkj dks ldkjkRed
cukrk gS] ftldk lh/kk izHkko fiV~;wVjh xzfUFk ij iM+rk gS vkSj blls fiV~;wVjh xzfUFk
LoLFk ,oa lfØ; curh gS] ftlds izHkko ls 'kjhj dh vU; xzfUFk;ka Hkh larqfyr :i esa
gkeksZal dks lzkfor djus yxrh gSA vkb,] vUr%lzkoh ra=k ij ;kSfxd fØ;kvksa ds izHkko dks
le>sa&

1- "kV~deZ dk izHkko

"kV~deZ dh N% 'kks/ku fØ;k,a] laiw.kZ 'kjhj dks LoPN cukrh gSaA 'kjhj ds LoPN gksus
ij vUr%lzkoh xzfUFk;ksa dh fØ;k'khyrk c<+ tkrh gSA gkeksZUl larqfyr ek=kk esa lzkfor
gksrs gSa ,oa gkekssZUl ls lEcfU/kr jksx nwj gksrs gSaA 'kks/ku fØ;kvksa dk fu;fer vH;kl
ekLVj XyS.M fiV~;wVjh ds lkFk&lkFk 'kjhj dh lHkh xzfUFk;ksa dks LoLFk vkSj lfØ;
cukus esa cgqr egRoiw.kZ ;ksxnku nsrk gSA vfXulkj] ukSfy vkSj dikyHkkfr fØ;k dk
lh/kk izHkko xzfUFk;ksa dh fØ;k'khyrk ij iM+rk gS vkSj fu;fer fof/kiwoZd bu ;kSfxd
vH;klksa dks djus ls lEiw.kZ vUr%lzkoh ra=k fujksxh ,oa fØ;k'khy curk gSA =kkVd
fØ;k dk lh/kk ,oa ldkjkRed izHkko xzfUFk;ksa dh fØ;k'khyrk ij i<+rk gSA
cfg%=kkVd] v/kks=kkVd ,oa vUr%=kkVd dh fØ;k dk vH;kl fiV~;wVjh vkSj ihfu;y
xzfUFk ds lkFk&lkFk 'kjhj dh leLr vUr%lzkoh xzfUFk;ksa ij ykHkdkjh izHkko Mkyrk
gSA

2- vklu dk izHkko

vUr%lzkoh xzfUFk;kssa ij ;ksxklu lh/kk izHkko j[krs gSaA vklu djus ls jDrlapkj rhoz
gksrk gS] ftlds ifj.kkeLo#i xzfUFk;ksa dh fØ;k'khyrk c<+rh gSA vkluksa ds Øe esa
'kh"kkZlu ¼vklukas dk jktk½ ds vH;kl ds nkSjku lEiw.kZ 'kjhj esa jDr lapkj foijhr
fn'kk esa gks tkrk gSA bldk 'kjhj dh lHkh vUr%lzkoh xzfUFk;ksa ij ykHkdkjh izHkko
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iM+rk gSA ;gk¡ egRoiw.kZ rF; gS fd ;|fi 'kh"kkZlu dks vkluksa dk jktk ekuk tkrk
gS fdUrq 'kh"kkZlu ds vH;kl dk izkjEHk ipkl o"kZ dh vk;q ds mijkUr ugha djuk
pkfg,] vfirq ipkl vFkok vf/kd o"kZ dh vk;q gksus ij 'kh"kkZlu ds LFkku ij
lok±xklu dk vH;kl djuk pkfg,A lok±xklu lHkh vUr%lzkoh xzfUFk;ksa ij 'kh"kkZlu
ds yxHkx leku ykHkdkjh izHkko j[krk gSA Hkqtaxklu] /kuqjklu] m"Vªklu] oØklu
ds lkFk&lkFk /;kukRed vklu tSls& in~eklu] fl)klu] LofLrdklu] otzklu
vkfn dk vH;kl djus ls vUr%lzkoh xzfUFk;ksa ds lzko vFkkZr~ gkeksZUl larqfyr jgrs
gSaA 'koklu dk Hkh vUr%lzkoh ra=k ij ldkjkRed izHkko iM+rk gSA ckjg vkluksa dk
lewg vFkkZr~~ lw;Z ueLdkj dk fu;fer] fof/kiwoZd ea=kksa ds lkFk vH;kl djus ls
'kjhj ds gkeksZUl larqfyr gksrs gSaA

3- eqnzk vkSj cU/k dk izHkko

eqnzk vkSj cU/kksa ds vH;kl 'kjhj dh vkUrfjd ÅtkZ esa o`f) djrs gSa] blds lkFk&lkFk
bu vH;klksa ds izHkko ls vkUrfjd ÅtkZ lUrqfyr gksrh gS] ftldk ldkjkRed
izHkko vUr%lzkoh xzfUFk;ksa ij iM+rk gSA ?ksj.M lafgrk uked xzUFk esa 'kkEHkoh eqnzk dks
/;ku;ksx lekf/k dk izeq[k lk/ku ekuk x;k gSA 'kkEHkoh eqnzk dk vH;kl] fiV~;wVjh]
fifu;y vkSj Fkk;jkWbM vkfn lHkh xzfUFk;ka dks LoLFk vkSj lfØ; cukrk gSA blds
lkFk&lkFk Kku eqnzk] izk.k eqnzk] egkeqnzk vkfn vH;kl Hkh vUr%lzkoh ra=k ij ykHkdkjh
izHkko j[krs gSaA

4- izR;kgkj dk izHkko

izR;kgkj vFkkZr~~ bfUnz;ksa ij la;e djukA tc 'kjhj] bfUnz;ka vkSj eu la;fer gksrs
gSa] rks lHkh xzfUFk;ka larqfyr :i esa gkeksZUl dks lzkfor djrh gSaA ;ksx of'k"B uked
xzUFk dks euksfoKku dk Js"B oSfnd xzUFk dgk tkrk gSA bl xzUFk esa egf"kZ of'k"B
foÑr euksn'kk ls xzLr Jhjke dks] Kku;ksx dk mins'k djrs gq,] eks{k ds pkj
}kjikyksa dk o.kZu djrs gSaA egf"kZ of'k"B 'ke] fopkj] lUrks"k vkSj lk/kq&laxe dks
eks{k ds pkj }kjiky dgrs gSaA budk ikyu djus ls euq"; dk eks{k ekxZ iz'kLr gksrk
gSA bu pkjksa esa izFke LFkku *'ke* dk gSA ;gka 'ke ls vfHkizk; bfUnz;ksa ij la;e
LFkkfir djrs gq, 'kkfUr dh voLFkk izkIr djus ls gSA ekuo 'kjhj esa lnSo papy
jgus okyh bfUnz;ksa dks izR;kgkj dk ikyu djus ls gh 'kkUr vkSj o'k esa fd;k tk
ldrk gSA bl izdkj izR;kgkj dk ikyu djus ls bfUnz;ksa ij la;e izkIr gksrk gS]
ftlds QyLo:i ,d vksj tgka 'kjhj esa gkeksZUl lUrqfyr gksrs gSa rks ogha nwljh
vksj eks{k izkfIr dk ekxZ iz'kLr gksrk gSA

5- izk.kk;ke dk izHkko

Ikzk.kk;ke dk vH;kl] vUr%lzkoh xzfUFk;ksa dh fØ;k'khyrk dks c<+krk gS rFkk gkeksZUl
dks lUrqfyr j[krk gSA fu;fer vkSj fof/kiwoZd izk.kk;ke djus ls 'kjhj esa gkeksZUl
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dk larqyu cuk jgrk gSA izk.kk;ke ds Øe esa Hkzkejh ,oa mTtk;h izk.kk;ke Øe'k%
fiV~;wVjh ,oa Fkk;jkW;M xzfUFk dks izHkkfor djrs gSaA gBiznhfidk ds jpukdkj ;ksxh
LokRekjke mTtk;h izk.kk;ke dh fof/k ,oa egRo ij izdk'k Mkyrs gq, dgrs gSa &

eq[ka la;E; ukMhH;kekÑ"; ioua 'kuS%] ;Fkk yxfr d.BkÙkq ân;kof/k LkLoue~AA

iwoZor~ dqEHk;sr~ izk.ka jsp;sfnM;k rr%] 'ys"eknks"kgja d.Bs nsgkuyfoo/kZue~AA

¼gBiznhfidk 2@51&52½

vFkkZr~ eq[k dks can dj nksuksa uFkquksa ls ok;q dks dqN vkokt ds lkFk /khjs&/khjs bl
izdkj xzg.k djuk pkfg, fd d.B ls ysdj ân; izns'k rd blds Li'kZ dk vuqHko
gksA igys lw;ZHksnu ds leku dqEHkd djsa vkSj fQj ck;ha ukfldk ls ok;q dk jspd
dj nsaA bl vH;kl ls dQ nks"k ls mRiUu d.B ls lEcfU/kr jksx nwj gksrs gSa vkSj
tBjkfXu izfnIr gksrh gSA oSKkfud 'kks/k&vuqla/kku Li"V djrs gSa fd mTtk;h
izk.kk;ke dk vH;kl Fkk;jkW;M xzfUFk dh fØ;k'khyrk dks fo'ks"k :i ls izHkkfor
djrk gSA

izk.kk;ke ds lkFk iz.ko mPpkj.k] mn~xhr ,oa xk;=kh ea=k o egke`R;qat; ea=k dk
mPpkj.k djus ls laiw.kZ vUr%lzkoh ra=k LoLFk] lfØ; ,oa jksxeqDr curk gSA izk.kk;ke
ls iwoZ ukM+h 'kks/ku dk vH;kl djus ls lHkh xzfUFk;ka LoLFk ,oa lfØ; curh gSaA

6- /;ku dk izHkko

/;ku dk vUr%lzkoh ra=k ij lh/kk izHkko iM+rk gSA ruko rFkk vkos'k esa jgus ls 'kjhj
esa lHkh gkeksZUl vlarqfyr gks tkrs gSa] tcfd blds foijhr /;ku dk vH;kl djus
ls gkeksZUl larqfyr gksrs gSaA nhid dh tyrh ykS ij /;ku] izkr%dky ds mxrs lw;Z
ij /;ku] ân; esa bZ"V nso dk /;ku vkfn djus ls ihfu;y vkSj fiV~;wVjh xzfUFk dh
fØ;k'khyrk lUrqfyr #i ls cuh jgrh gSA blh izdkj fopkjksa dh le#irk dk
vH;kl] ;ksxfunzk dk Hkh vUr%lzkoh ra=k ij] ykHkdkjh izHkko j[krk gSA

7- lekf/k dk izHkko

ckS} n'kZu esa egkRek cq)] vk;Z v"Vkafxd ekxZ dk mins'k djrs gSaA vk;Z v"Vkafxd
ekxZ ds rhu egRoiw.kZ vax&izKk] 'khy vkSj lekf/k gSaA blesa lekf/k 'kh"kZ vax gS
ftlds vH;kl ls euq"; dks ijekRek dk lk{kkRdkj gksus ds lkFk&lkFk vkReKku
dh vuqHkwfr gksrh gSA lekf/k vFkkZr~~ vius pkjksa vksj ldkjkRed ,oa vuqdwy okrkoj.k
dh vuqHkwfr djus ij 'kjhj ds lHkh gkWeksZUl larqfyr gksrs gSaA ;ksx ds varxZr euq";
viuh lksp&fopkj dks ldkjkRed cukrk gqvk] pkjksa vksj ldkjkRed vuqHkwfr djrk
gS] ftldk ldkjkRed izHkko lEiw.kZ vUr%lzkoh ra=k ij iM+rk gSA
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;wfuVxr iz'u 9-2

fuEu esa ls lR; vFkok vlR; dFku dk p;u dhft,A
1- 'kjhj ds LoPN gksus ij vUr%lzkoh xzafFk;ksa dh fØ;k'khyrk c<+ tkrh gSA ¼   ½
2- izR;kgkj ds vH;kl ls lHkh xzfUFk;ka larqfyr :i esa gkeksZu~l dks lzkfor ¼   ½

djrh gSA
3- vklu dk var%lzkoh xzafFk;ksa ij dksbZ izHkko ugha iM+rkA ¼   ½

4- ruko rFkk vkos'k esa jgus ls gkeksZUl ds larqyu ij dksbZ izHkko ugha iM+rkA ¼   ½

vkius D;k lh[kk

bl ;wfuV esa geus lh[kk fd

• vUr%lzkoh ra=k ds vUrxZr fiV~;wVjh] ihfu;y] Fkk;jkW;M&iSjkFkk;jkW;M] Fkk;el]
,Mªhuy] tuu xzfUFk;ka vkSj vXU;k'k; uked xzfUFk;ksa dk o.kZu vkrk gSA

• bu xzfUFk;ksa esa fiV~;wVjh xzfUFk dks ekLVj xzfUFk dh laKk nh tkrh gS D;ksafd bl xzfUFk
ls lzkfor gksus okys gkeksZUl nwljh vU; lHkh xzfUFk;ksa dh fØ;k'khyrk dks Hkh izHkkfor
djrs gSaA

• bu xzfUFk;ksa ls mRiUu gkus okys gkeksZUl] ekuo 'kjhj dh p;kip; nj dks fu;af=kr
djus dk dk;Z djrs gSaA

• orZeku dky dh vO;ofLFkr thou'kSyh] HkkSfrdokn dh vf/kdrk] izfrLIk/kkZRed
thou'kSyh] nwljksa ij vfo'okl] lkekatL; dk vHkko] >wB] pksjh] fgalk vkfn
udkjkRed o`fÙk;ksa dk euu&fparu] 'kjhj esa gkeksZUl dks vlarqfyr dj nsrk gS]
tcfd blds foijhr R;kxiwoZd Hkksx dk vuqlj.k] HkkSfrdokn vkSj v/;kReokn dk
leUo;] ;ksxn'kZu esas of.kZr eS=kh] d:.kk vkfn mik;ksa }kjk fpÙkizlknu] J)k] izse]
fu"Bk] fo'okl] leiZ.k vkfn ldkjkRed Hkkoksa dks /kkj.k djus ls 'kjhj esa vUr%lzkoh
gkeksZUl larqfyr curs gSaA

• ;ksxe; thou'kSyh vFkkZr~~ ;e] fu;e] vklu] izk.kk;ke o /;ku vkfn ;ksxkaxksa dk
ikyu djus ls vUr%lzkoh ra=k LoLFk] lfØ;] fujksxh ,oa jksxeqDr jgrk gSA

;wfuVkar iz'u

1- vUr%lzkoh ra=k dks le>krs gq, ekuo 'kjhj esa blds egRo ij izdk'k Mkfy,A
2- ekuo vUr%lzkoh ra=k ij ;ksxkH;kl ds izHkko dh lfoLrkj O;k[;k dhft;sA
3- ekuo 'kjhj esa fLFkr vUr%lzkoh xzfUFk;ksa dk ukekafdr js[kfp=k cukrs gq, lfoLrkj

ppkZ dhft,A
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4- fuEu ij fVIIkf.k;ka fyf[k,&

d½ fiV~;wVjh xzfUFk                       x½ ihfu;y xzfUFk

[k½ Fkk;jkWbM xzfUFk                       ?k½ vXU;k'k; xzfUFk

;wfuVxr iz'uksa ds mRrj

9-1

d  [k

1- p;kip; 1& d
2- xzfUFk 2& c
3- esykVkWfuu 3& d
4- ;Ñr 4& a
5- fiV~;wVjh 5& b

x  ?k ³

1- vlR; 1- fiV~;wVjh cabed
2- vlR; 2- o`f) gkeksZu] izksysfDVu
3- vlR; 3- pkj
4- lR; 4- esM~;wyk
5- lR; 5- isfUØ;kt

9-2

1- lR;]    2-  lR;]      3- vlR;]       4-  vlR;

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA
2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA
3- 'kjhj vkSj 'kjhj fØ;k foKku & eatq rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA
4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko

ifCyds'ku] ubZ fnYyhA
5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA
6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj ¼m0

iz0½ A
7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA
8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<+A
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,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] fiNyh ;wfuVksa esa vkius] jDr ifjlapj.k ra=k vkSj vUr%lzkoh ra=k ds
fo"k; esa tkukA vkius tkuk fd ekuo 'kjhj esa jDr izfr{k.k ifjHkze.k djrk jgrk gS vkSj
mi;ksxh rFkk vuqi;ksxh inkFkkZsa dk ifjogu djrk gqvk 'kjhj esa lefLFkfr cuk, j[krk
gSA blds lkFk&lkFk ekuo 'kjhj esa] dqN fo'ks"k LFkkuksa ij egRoiw.kZ jpuk,a ¼xzfUFk;ka½
ik;h tkrh gSa] tks gkeksZUl dks lzkfor djus dk dk;Z djrh gSaA gkeksZUl ekuo 'kjhj esa
lzkfor gksus okys ,sls jklk;fud rRo gksrs gSa] tks 'kjhj dh p;kip; nj dks fu;af=kr
djus dk dk;Z djrs gSaA vc ;gka ij ,d egRoiw.kZ iz'u mRiUu gksrk gS fd ekuo 'kjhj
dh ckgjh jksxk.kqvksa ls lqqj{kk dkSu djrk gSA

cká ok;qe.My esa vla[; lw{e tho mifLFkr gksrs gSaA ;s lw{e tho izfr{k.k ekuo 'kjhj
ij vkØe.k djrs jgrs gSaA ;|fi Ropk ,d izeq[k lqj{kk vkoj.k ds :i esa] 'kjhj dh j{kk
djrh jgrh gS] fdUrq fQj Hkh cká okrkoj.k ls cgqr lkjs lw{e tho 'okl ds ek/;e ls]
Hkkstu vkSj ty vFkok vU; ek/;eksa ls] ekuo 'kjhj ds vUnj pys tkrs gSaA bu lw{e
jksxk.kqvksa ls 'kjhj dh lqj{kk djus ds fy, bZ'oj }kjk ekuo 'kjhj dks ,d fo'ks"k ra=k
fn;k gS] ftls 'kjhj izfrj{kk ra=k vFkok ylhdk ra=k dh laKk nh tkrh gSA

fiz; f'k{kkfFkZ;ksa] ;g lc tkuus ds mijkUr vc vkids eu esa ;g iz'u mRiUu gksuk
LokHkkfod gS fd] 'kjhj esa izfrj{kk ra=k dgka fLFkr gksrk gS\ ekuo izfrj{kk ra=k ds dkSu&dkSu
ls vax gksrs gSa vkSj ekuo 'kjhj esa izfrj{kk ra=k fdl izdkj 'kjhj dh lqj{kk djrk  gS\
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rks vkb,] 'kjhj dh lqj{kk djus okys izfrj{kk ra=k dk] lfoLrkj v/;;u djrs gSa&

mís';

bl ;wfuV ds v/;;u ds ckn vki &

• izfrj{kk ra=k dk lkekU; ifjp; le>k ldsxsa(

• izfrj{kk ra=k dh O;k[;k djus esa l{ke gks ldsaxs(

• izfrj{kk ra=k ds vaxksa dk o.kZu dj ldsaxs(

• izfrj{kk ra=k ds egRo dks Li"V dj ldsaxs(

• iztuu ra=k ds laf{kIr ifjp; ls voxr djk ldsaxs(

• izfrj{kk ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k dj ldsaxs(

• iztuu ra=k ij ;ksx ds izHkko dk o.kZu dj ldsaxsA

10-1   ekuo izfrj{kk ra=k dk lkekU; ifjp; ,oa ifjHkk"kk
fiz; f'k{kkfFkZ;ksa] tSlk fd uke ls gh Li"V gksrk gS fd] og ra=k tks 'kjhj dh lqj{kk dk
egRoiw.kZ dk;Z djrk gS] izfrj{kk ra=k dgykrk gSA bls ge bl izdkj le> ldrs gSa&

Þekuo 'kjhj dk og egRoiw.kZ ra=k] tks cká thok.kqvksa] fo"kk.kqvkas ,oa jksxk.kqvkas 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=k (Immunity System) dgykrk gSAß blds vUrxZr izeq[k
:i ls ylhdk xzfUFk;ksa ,oa ylhdk Årdksa dh lajpuk ,oa dk;ks± dk v/;;u fd;k
tkrk gSA

fp=k 10-1% ekuo izfrj{kk ra=k
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ewy :i ls Li"V djsa rks] izfrj{kk ra=k ekuo vFkok fdlh Hkh vU; tho ds Hkhrj gksus okyh
mu tSfod fØ;kvksa dk lewg gS tks igys jksxk.kqvksa ,oa vU; vcqZn dksf'kdkvksa dh igpku
djrk gS vkSj blds mijkUr muds fo#} ;q) djrk gqvk] mUgsa ekjus dk dk;Z djrk gSA
ekuo 'kjhj dk ;g laLFkku izfrj{kk ra=k dgykrk gSA

The immune system is a host defense system comprising many biological structures
and processes within an organism that protects against disease. To function properly, an
immune system must detect a wide variety of agents, known as pathogens,
from viruses to parasitic worms, and distinguish them from the organism’s own
healthy tissue.

fiz; f'k{kkfFkZ;ksa] bl izdkj ekuo izfrj{kk ra=k ds Lo:i dks tkuus ,oa le>us ds mijkUr
vc vkids eu esa izfrj{kk ra=k ds egRoiw.kZ vaxksa ds fo"k; esa] tkuus dh ftKklk c<+ x;h
gksxh] rks vkb, ekuo izfrj{kk ra=k ds izeq[k vaxksa dks tkusaA

10-2   Yklhdk (Lymph)
ylhdk jDr IykTek ds leku] LoPN ty tSlk] nzo inkFkZ gksrk gSA bl nzo esa yfldk
xzfUFk;ksa ls mRiUu fyEQkslkbV~l (Lymphocytes) mifLFkr gksrh gSaA fyEQkslkbV~l dks
ekuo 'kjhj dh x'rh lsuk dgk tkrk 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 gSa rFkk mlls ;q)
djrh gSaA bl ;q) dh voLFkk essa 'kjhj dk rkiØe c<+ tkrk gSA izk;% ;g vuqHko Hkh gksrk
gS fd 'kjhj esa laØe.k gksus ij 'kjhj dk rkiØe c<+k gqvk jgrk gSA

'osr jDr dksf'kdk,a jksxk.kqvksa ls rc&rd ;q) djrh jgrh gSa] tc &rd fd 'osr jDr
dksf'kdkvksa dh fot; ugha gks tkrhA ,slh voLFkk esa 'osr jDr dksf'kdk,a viuh la[;k,a
c<+krh gSa] rFkk #d&#d dj jksxk.kqvksa ds fo:) ;q) djrh jgrh gSaA ge O;kogkfjd
:i esa izk;% ;g ns[krs gSa fd gesa ,d fuf'pr vUrjky ij gh cq[kkj vkfn vkrk gS] rFkk
dqN le; 'kjhj dk rkiØe lkekU; gksus ds ckn] rhu ls N% ?k.Vs ckn iqu% rkiØe 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 gSa] rFkk la[;k vf/kd gksus ij jksxk.kqvksa ds fo:) ;q) djrh gSaA

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 Ård ds fi.M mifLFkr gksrs gSaA bu fi.Mksa
dks ylhdk ioZ dgk tkrk gSA ;g ylhdk ioZ xnZu] ik'oZ Hkqtk (cxy) ] o{k] mnj vkfn
LFkkuksa ij izeq[k :i ls gksrs gSaA ylhdk ioZ Nyuh dk dk;Z djrh gSa vkSj ylhdk nzOk dks
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Nkurh jgrh gSaA bl dkj.k yfldk esa mifLFkr gkfudkjd inkFkZ ;gka ij Nudj vyx
gks tkrk gSA ;gh dkj.k gksrk gS fd 'kjhj esa laØe.k gksus ij] bu LFkkuksa ij lwtu ds lkFk
rhoz osnuk izkjEHk gks tkrh gSA

fp=k 10-2% yfldk ra=k

Ekkuo 'kjhj ds ylhdk ra=k esa fuEu rhu egRoiw.kZ vaxksa dk lekos'k gksrk gS &

i) Iyhgk (Spleen) (ii) Fkk;el xzfUFk (Thymus Gland)

iii) VkWfUlYl (Tonsils)

10-3   Iyhgk (Spleen)
fiz; f'k{kkfFkZ;ksa] Iyhgk ,d izeq[k yfldk vax gksrk gSA ;g Mk;kÝke dssss s uhps vkSj
isfUØ;kt ds lkFk fLFkr gksrk gSA bldk otu 200 xzke rFkk jax cSaxuh gksrk gSA Iyhgk
jDr dks Nkuus dk dk;Z djrh gSA bl vax esa Hk{k.k dksf'kdk,a ik;h tkrh gSa tks lw{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 igq¡pk 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 gSA

10-4   Fkk;el xzfUFk (Thymus Gland)
fiz; f'k{kkfFkZ;ksa] Fkk;el ân; ds lehi fLFkr] Ekkuo 'kjhj dh egRoiw.kZ vUr%lzkoh xzfUFk
gS] tks fyEQkslkbV~l dk fuekZ.k djrh gSA bl xfUFk dk lh/kk lEcU/k euq"; dh jksx
izfrjks/kd {kerk ds lkFk gksrk gSA bl xzfUFk ds fØ;k'khy jgus ij euq"; dh jksx
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izfrjks/kd {kerk] mUur cuh jgrh gS] tcfd bl xzfUFk ds fuf"Ø; gksus dk nq"izHkko]
euq"; dh jksx izfrjks/kd {kerk ij iM+rk gS vkSj euq"; dh jksx izfrjks/kd {kerk {kh.k gks
tkrh gSA ,d egRoiw.kZ rF; ;g gS fd tUe ls ysdj ;kSoukjEHk rd bl xzfUFk dk vkdkj
c<+rk jgrk gS] tcfd vkxs pydj ;qokoLFkk esa fiV~;wVjh xzfUFk ls dqN ,sls lzko mRiUu
gksrs gSa tks Fkk;el xzfUFk dh fØ;k'khyrk dks de dj nsrs gSa vkSj blds ifj.kke Lo:i
vkxs pydj ;g xzfUFk fuf"Ø; gks tkrh gSA blds mijkUr thou i;ZUr ;g xzfUFk ,d
vo'ks"kh vax ds #i esa ekuo 'kjhj esa cuh jgrh gSA

10-5   VkWfUlYl (Tonsils)
fiz; f'k{kkfFkZ;ksa] euq"; ds xys esa ,d tksM+h vFkkZr~ nks VkWfUlYl mifLFkr gksrs gSaA ekuo
'kjhj esa VkWfUlYl izeq[k izfrj{kh vax dh Hkwfedk dk ogu djrs gSaA budk dk;Z euq";
ikpu ,oa 'olu fØ;k esa mifLFkr jksxk.kqvksa dks u"V djuk gksrk gSA izk;% ;g O;kogkfjd
n`f"V esa Hkh vuqHko fd;k tkrk gS fd foÑr vkgkj&fogkj ,oa ekSle ifjorZu ds QyLo:i
xys esa fLFkr VkWfUly dks vf/kd dk;Z djuk iM+rk gS] ftl dkj.k budk vkdkj c<+
tkrk gS vkSj buesa lwtu ds lkFk osnuk] mRiUu gks tkrh gSA iqu% iqu% foÑr vkgkj&fogkj
dk lsou djus ij bu VkWfUly dk vkdkj LFkkbZ :i ls c<+ tkrk gSA

bl izdkj mijksDr vax feydj ekuo 'kjhj dh lqj{kk dk dk;ZHkkj laHkkYkrs gSaA

10-6   ekuo iztuu ra=k dh lajpuk
fiz; f'k{kkfFkZ;ksa] vHkh vkius ekuo 'kjhj dh lqj{kk ds fo"k; esa i<+k] vc iztuu ra=k ds
fo"k; esa ppkZ djrs gSaA

izR;sd izk.kh esa viuh oa'ko`f) djus gsrq tuu {kerk ik;h tkrh gS] ftlds }kjk izk.kh
vius leku izk.kh dks mRiUu djrk gSA 'kkL=kksaa esas bl l`f"V dks eSFkquh l`f"V dgk x;k gSA
vFkkZr~~ lalkj esa eSFkqu fØ;k ds }kjk tho viuh oa'k o`f) djrs gSaA ;g eSFkqu fØ;k lHkh
ltho izk.k/kkfj;ksa esa ik;h tkrh gSA

euq"; esa Hkh] vius leku xq.k] deZ ,oa LoHkko okyh larkuksa dks mRiUu djus dh {kerk
ik;h tkrh gS] ftls iztuu {kerk (Reproduction Power) dgk tkrk gSA ekuo 'kjhj dk og
ra=k] ftlds vUrxZr iztuu vaxksa dh lajpuk ,oa dk;ks± dk o.kZu fd;k tkrk gS] iztuu
ra=k  (Reproductive System) dgykrk gSA

euq"; esa efgykvksa ,oa iq:"kksa esa iztuu ra=k dh lajpuk vyx&vyx gksrh gSA iq:"kksa esaa
nks o`"k.k] nks vf/kò"k.k] nks 'kqØokfgdk,¡] nks o"̀k.kjTtq] nks 'kqØk'k;] nks L[kyuh; okfgdk,¡]
,d izksLVsVXyS.M] nks dkmij vkSj ,d f'k'u uked iztuu vax ik;s tkrs gSa tcfd L=kh
iztuu ra=k esa nks fMEcxzfUFk;ka] xHkkZ'kf;d ufy;k¡] xHkkZ'k; rFkk ;ksfu uked iztuu
vaxksa dk lekos'k gksrk gSA
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10-7    ekuo iztuu ra=k dh fØ;kfof/k
fiz; f'k{kkfFkZ;ksa] euq";ksa esa iq:"k ,oa L=kh ds la;ksx ls iztuu fØ;k lEiUu gksrh gSA
ftlds QyLo:i lUrku dh mRifÙk gksrh gSA euq"; esa 280 fnuksa vFkok 40 lIrkg dk
xHkZdky gksrk gSA loZizFke L=kh vkSj iq:"k ds la;ksx ls ,d Hkwz.k (Zygote) dk fuekZ.k gksrk
gSA bl Hkwz.k esa cgqr rsth ls dksf'kdk foHkktu (Cell Division) fØ;k pyrh gS] ftlds
QyLo:i Hkwz.k dh dksf'kdk,a rsth ls foHkkftr gksrh gqbZ] ekuo ds 'kjhj dk :i xzg.k
dj ysrh gSaA vk;qoZsn 'kkL=k ds vuqlkj xHkkZoLFkk ds rhljs ls pkSFks ekg esa Hkzw.k dk ân;
lfØ; gks tkrk gSA rRi'pkr~ fuf'pr o`f) dks izkIr gksrk gqvk ;g Hkwz.k 280 fnuksa vFkok
ukS ekg ds mijkUr ,d uUgsa f'k'kq ds :i esa tUe ysrk gSA

Human Reproducive System usually involves internal fertilization by sexual intercourse.
During this process, the male inserts his penis into the female’s vagina and ejaculates
semen, which contains sperm. A small portion of the sperm pass through the cervix into
the uterus and then into the fallopian tubes for fertilization of the ovum. Only one sperm is
required to fertilize the ovum. Upon successful fertilization, the fertilized ovum or zygote,
travels out of the fallopian tube and into the uterus, where it implants in the uterine wall.
This marks the beginning of gestation, better known as Pregnancy, which continues for
nine months as the foetus develops. When the foetus has developed to a certain point,
Pregnancy is concluded with childbirth.

10-8    ekuo izfrj{kk ra=k ,oa iztuu ra=k ij ;ksx dk izHkko
LokLF; 'kjhj dh og ldkjkRed voLFkk gS] ftlesa 'kjhj ds lHkh vax&vo;o vkSj ra=k
vius lkekU; dk;ks± dks lkekU; #i ls lEikfnr djrs jgrs gSa vkSj ckgjh okrkoj.k ds
lkFk euq"; dk rkyesy lqO;ofLFkr #i ls cuk jgrk gSA LokLF; dh bl voLFkk dks
ifjHkkf"kr djrs gq, ekuo LokLF; laxBu dgrk gS &

Health is a state of complete Physical, Mental and Social well being and not merely the
absence of disease or infirmity.

vFkkZr~ dsoy jksxksa dh vuqifLFkfr ek=k dks gh LokLF; ugha dgk tk ldrk gS] vfirq
LokLF; rks og voLFkk gS ftlesa O;fDr 'kkjhfjd] ekufld ,oa lkekftd Lrj ij
iw.kZ :i ls LoLFk gksA

bl voLFkk dks izkIr djus esa izfrj{kk ra=k dk cgqr egRoiw.kZ ;ksxnku gksrk gSA orZeku
dky esa vfu;fer fnup;kZ] foÑr [kku&iku] pkjksa vkSj c<+rk iznw"k.k vkSj ruko;qDr
lksp&fopkj dk lcls T;knk nq"izHkko] euq"; dh izfrj{kk iz.kkyh vkSj izTkuu ra=k ij
iM+k gSA bu dkjdksa ds ifj.kkeLo:i euq"; dh jksx izfrjks/kd {kerk {kh.k gks tkrh gS]
ftlls euq"; fur u;s&u;s jksxksa ls xzLr gksrk tk jgk gSA 'kjhj dh jksx izfrjks/kd {kerk
detksj gksus ds dkj.k] laØked jksxksa dk izHkko lekt ij] fnu&izfrfnu c<+rk tk jgk
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gSA ;gk¡ egRoiw.kZ fcUnq ;g Hkh gS fd izk;% laØked jksxksa ls cpus ds fy, ,aVhck;ksfVd
nokb;ksa dk iz;ksx fd;k tkrk gS fdUrq ,aVhck;ksfVd nokb;ksa dk euq"; ds izfrj{kk ra=k
ij cgqr udkjkRed izHkko iM+rk gSA bu nokb;ksa ds iz;ksx ls izfrj{kk ra=k detksj gks
tkrk gSA ;gka ij ;kSfxd fØ;kvksa dk vH;kl euq"; ds izfrj{kk ra=k dks etcwr cukus esa
cgqr egRoiw.kZ Hkwfedk ogu djrk gSA ;kSfxd fØ;kvksa ds vH;kl ls euq";] thou esa
LoPNrk dks /kkj.k djus vkSj iF; vkgkj dk lsou djus ls] euq"; thou i;ZUr laØked
jksxksa ls eqDr vkSj LoLFk cuk jgrk gSA

v"Vkax ;ksx ds izFke nks vax& ;e vkSj fu;e dk ikyu djus ls] euq"; dh ekufld
ÅtkZ vkSj vkRecy] mUur voLFkk esa cuk jgrk gS] ftldk ldkjkRed izHkko izfrj{kk
ra=k ij iM+rk gSA udkjkRed fpUru ,oa udkjkRed Hkko tSls& vlR;] pksjh vkSj fgalk
vkfn ds Hkkoksa dk euu fpUru djus ls 'kjhj dh izfrj{kk iz.kkyh esa] fodkj mRiUu gks
tkrs gSaA ;e dk pkSFkk Hkkx czãp;Z] 'kjhj ds izfrj{kk ra=k ij lh/kk izHkko j[krk gSA
vFkoZosn esa czãp;Z ds Qy ij izdk'k Mkyrs gq, Li"V fd;k x;k gS &

czãp;sZ.k rilk nsok e`R;qeik/urAA

(vFkoZosn)

vFkkZr~ czãp;Z ozr ds ri ls nsorkvksa us e`R;q dks thr fy;kA

blh izdkj fu;e ds vUrxZr 'kkSp] lUrks"k] ri] Lok/;k; vkSj bZ'oj izf.k/kku dk o.kZu
vkrk gSA 'kkSp dk vfHkizk;% 'kqf)dj.k vFkkZr~ LoPNrk ls gSA 'kkSp ds vHkko esa xUnxh esa
jgus ls izfrj{kk ra=k detksj gks tkrk gS vkSj ukuk izdkj ds 'kkjhfjd rFkk ekufld jksx
mRiUu gksrs gSaA lUrks"k ls loksZÙke vFkkZr~ lcls mÙke lq[k dh izkfIr gksrh gSA ri] ozr
vkSj miokl /kkj.k djus ls 'kjhj vkSj eu ls v'kqf);ksa dk uk'k gksrk gS vkSj 'kjhj&eu
'kq) rFkk ifo=k curs gSaA Lok/;k; Kku izkIr djus dk Js"B lk/ku gS ftlls bZ"V nso
izLkUu gksrs gSa vkSj bZ'oj izf.k/kku ls euq"; loZ=k bZ'ojh; lÙkk dh vuqHkwfr djrk gqvk
lekf/k lq[k dks izkIr djrk gSA bl izdkj ;e&fu;e dk ikyu euq"; dks 'kkjhfjd]
ekufld vkSj vk/;kfRed mUufr ds ekxZ ij vxzlj djrk gSA bldk ldkjkRed izHkko
lEiw.kZ 'kjhj vkSj eu ij iM+rk gSA

;wfuVxr iz'u 10-1

d½ fjDr LFkkuksa dh iwfrZ dhft,A

1- --------------------------------------------------------dks ekuo 'kjhj dk CyM cSad dgk tkrk gSA

2- euq"; ds xys esa VkWfUlYl dh la[;k ---------------------------------------------------- gksrh gSA
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3- euq"; esa xHkZdky ---------------------------------------------------------- lIrkg gksrk gSA

4- Iyhgk --------------------------------------------------------- dks Nkuus dk dk;Z djrh gSA

5- vFkoZosn ds vuqlkj ------------------------- ds ri ls nsorkvksa us e`R;q dks thr fy;kA

[k½ cgqfodYih; iz'u

1) dkSu lk ra=k cká thok.kqvksa] fo"kk.kqvkas ,oa jksxk.kqvkas ls 'kjhj dh lqj{kk djrk gS

a) ikpu ra=k b) mRltZu ra=k

c) iztuu ra=k d) izfrj{kk ra=k

2) LokLF; ds fdl i{k dk o.kZUk  W.H.O. us viuh ifjHkk"kk esa ugha fd;k gS

a) 'kkjhfjd LokLF; b) vk/;kfRed LokLF;

c) ekufld LokLF; d) lkekftd LokLF;

3½ ekuo 'kjhj esa fdl xzfUFk dks ckY;koLFkk dh xzfUFk dgk tkrk gS

a) Fkk;el b) fiV~;wVjh

c) Fkk;jkW;M d) ,Mªhuy

4) egf"kZ iratfy Ñr v"Vkax ;ksx dk izFke vax] D;k gS

a) vklu b) izk.kk;ke

c) ;e d) /;ku

5) dkSu lh jDr dksf'kdk,a] ekuo 'kjhj dh lqj{kk dk dk;Z djrh gSa

a) vkj0 ch0 lh0 b) MCyw0 ch0 lh0

c) IysV~ysV~Lk d) U;wjkWu

vkius D;k lh[kk

fiz; f'k{kkfFkZ;ksa] bl ;wfuV esa geus lh[kk fd]

• izfrj{kk ra=k (Immunity System) cká thok.kqvksa] fo"kk.kqvkas ,oa jksxk.kqvkas ls 'kjhj dh
lqj{kk djus dk egRoiw.kZ dk;Z djrk gSA bl dk;Z ds ifj.kkeLo:i 'kjhj] LoLFk
,oa ÅtkZoku cuk jgrk gSA

• bl ra=k dss vUrxZr izeq[k :i ls ylhdk xzfUFk;ksa ,oa ylhdk Årdksa dh lajpuk
,oa dk;ks± dk v/;;u fd;k tkrk gSA
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• euq"; esa Hkh vius leku xq.k] deZ ,oa LoHkko okyh larkuksa dks mRiUu djus dh
{kerk iznku djus okyk laLFkku iztuu ra=k dgykrk gSA

• euq"; esa iq#"k ,oa efgyk esa vyx&vyx iztuu vax ik;s tkrs gSaA budh lajpuk
,oa dk;ks± dk v/;;u iztuu ra=k esa fd;k tkrk gSA

• euq"; esa 40 lIrkg vFkok 280 fnuksa dk xHkZdky gksrk gSA

• ;ksxkH;kl] mi;qDr vkgkj&fogkj vkSj la;fer thoup;kZ ds }kjk euq"; dk izfrj{kk
ra=k ,oa iztuu ra=k LoLFk ,oa mUur cuk jgrk gSA

• thou esa ldkjkRed ǹf"Vdks.k dks viukrs gq, ;ksx dh fØ;kvksa dk fu;fer vH;kl
djus ls euq"; ds izfrj{kk ,oa iztuu ra=k thou i;ZUr LoLFk] lfØ; vkSj jksxeqDr
cus jgrs gaSA

;wfuVkar iz'u

1- ekuo izfrj{kk ra=k dks le>krs gq,] blds egRo ij izdk'k Mkfy,A

2- ekuo izfrj{kk ra=k ij ;ksxkH;kl ds izHkko dh] lfoLrkj O;k[;k dhft;sA

3- fuEu ij fVIIkf.k;ka fyf[k,&

      d½ ekuo iztuu ra=k dh fØ;kfof/k x½ iztuu ra=k ij ;ksx dk izHkko

;wfuVxr iz'uksa ds mÙkj

10-1

 d  [k

1& Iyhgk 1& d

2& nks 2& b

3& 40 3& a

4& jDr 4& c

5&   czºep;Z 5& b
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lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatq rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj ¼m0
iz0½A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<A
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11
raf=kdk ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

fiz; f'k{kkfFkZ;ksa] vkius jDr ifjlapj.k ra=k vkSj vUr%lzkoh ra=k ds fo"k; esa tkukA vki
le> pqds gSa fd] ekuo 'kjhj esa jDr izfr{k.k ifjHkze.k djrk jgrk gS vkSj mi;ksxh rFkk
vuqi;ksxh inkFkks± dk ifjogu djrk gqvk] 'kjhj esa lefLFkfr cuk, j[krk gSA blds
lkFk&lkFk ekuo 'kjhj esa dqN fo'ks"k LFkkuksa ij egRoiw.kZ jpuk,a ¼xzfUFk;ka½ ik;h tkrh
gSa] tks gkeksZUl dks lzkfor djus dk dk;Z djrh gSaA gkeksZUl ekuo 'kjhj esa lzkfor gksus
okys ,sls jklk;fud rRo gksrs gSa] tks 'kjhj dh p;kip; nj dks fu;af=kr djus dk dk;Z
djrs gSaA ekuo 'kjhj esa fLFkr VkWfUlYl vkSj fyEQ xzfUFk;ka] ckgjh jksxk.kqvksa ls 'kjhj dh
lqj{kk dk dk;ZHkkj laHkkyrh gSA vFkkZr~ ;g Li"V gksrk gS fd ekuo 'kjhj dh izR;sd
dksf'kdk] izR;sd vax vkSj izR;sd ra=k dk viuk ,d fof'k"V egRo (Each Organ and System
has its unique importance in Human Body) gksrk gSA ekuo 'kjhj ds ra=kksa ds fo"k; esa ;g
dguk cgqr dfBu gS fd] 'kjhj dk dkSu lk ra=k vf/kd egRoiw.kZ gksrk gS] fdUrq raf=kdk
ra=k blfy, cgqr vf/kd egRoiw.kZ dgk tk ldrk gS] D;ksafd ekuo 'kjhj ds vU; lHkh
ra=kksa dks fu;af=kr ,oa lek;ksftr (Control and Co ordination) djus dk egRoiw.kZ dk;Z
raf=kdk ra=k gh djrk gSA

ekuo raf=kdk ra=k ,d tfVy ,oa egRoiw.kZ ra=k gksrk gS tks] ekuo 'kjhj dh leLRk
,sfPNd vkSj vuSfPNd fØ;kvksa dks fu;af=kr djus dk dk;Z djrk gSA ;g 'kjhj ds leLr
vkUrfjd vaxksa ij fu;a=k.k j[krk gSA blds lkFk&lkFk euq"; }kjk fd;s tkus okys lHkh
dk;Z Hkh raf=kdk ra=k ds }kjk gh fu;af=kr gksrs gSaA vr% ;g rF; ekuo 'kjhj esa raf=kdk ra=k
ds egRo dks Li"V djrk gSA



fVIi.kh

'kjhj jpuk] fØ;k foKku vkSj ;ksx ds izHkko

izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
186

fiz; f'k{kkfFkZ;ksa] ;g lc tkuus ds mijkUr vc vkids eu esa ;g iz'u vkuk] vR;Ur
LokHkkfod gS fd] 'kjhj esa raf=kdk ra=k dgka fLFkr gksrk gS\ ekuo raf=kdk ra=k ds fdrus
Hkkx gksrs gSa\ ;g fdl izdkj 'kjhj dks fu;af=kr djus dk] dk;Z djrk gS\ vkb,] bl
;wfuV esa vc euq"; dh leLr fØ;kvksa dks fu;af=kr ,oa lek;ksftr djus okys vR;Ur
fof'k"V mDr ra=k dk lfoLrkj v/;;u djrs gSa&

mís';

bl ;wfuV ds v/;;u ds ckn vki &

 raf=kdk ra=k dk lkekU; ifjp; o.kZu dj ldsxsa(

 raf=kdk ra=k dh O;k[;k djus esa l{ke gks ldsaxs(

 raf=kdk ra=k dk oxhZdj.k dj ldsaxs(

 raf=kdk ra=k ds egRo ij izdk'k Mky ldsaxs(

 raf=kdk ra=k ij ;kSfxd fØ;kvksa ds izHkko dh O;k[;k dj ldsaxsA

11-1    raf=kdk ra=k dk lkekU; ifjp; ,oa ifjHkk"kk
fiz; f'k{kkfFkZ;ksa] ekuo raf=kdk ra=k dks bl izdkj ifjHkkf"kr fd;k tk ldrk gS&

Þ'kjhj dk og egRoiw.kZ ra=k tks leLr ,sfPNd&vuSfPNd] vkUrfjd rFkk cká fØ;kvksa
dks fu;af=kr] fu;fer vkSj lek;ksftr djus dk dk;Z djrk gS] raf=kdk ra=k dgykrk gSAß

efLr"d] Likbuy dkWMZ ,oa lHkh raf=kdk,a] tks bu vaxksa dks 'ks"k 'kjhj ds lkFk tksM+rh gSa]
feydj raf=kdk ra=k dk fuekZ.k djrh gSaA ;s vax vkil esa ,d nwljs ds lkFk feydj
laosnukvksa dks xzg.k djus vkSj 'kjhj ij fu;a=k.k o fu;eu djrs gSaA czsu rFkk Likbuy
dkWMZ feydj dUVªksy lsaVj cukrs gSa] ftls dsUnzh; raf=kdk ra=k dgrs gSa] tgk¡ lwpuk dk
ijh{k.k dj] fu.kZ; fn;k tkrk gSA laosnh vax o laosnh raf=kdk,a] 'kjhj ds ckgj ,oa vanj
fLFkfr;ksa dh fuxjkuh djrs gSa vkSj dsUnzh; raf=kdk ra=k dks lans'k Hkstrs gSaA

The Nervous System consists of the Brain, Spinal cord and all of the Nerves that connect
these organs with the rest of the Body. Together, these organs are responsible for the
Control of the body and Communication among its parts and environment. The Brain
and Spinal Cord form the Control Center known as the Central Nervous System (CNS),
where information is evaluated and decisions made. The Sensory Nerves and Sense Organs
of the Peripheral Nervous System (PNS) monitor conditions inside and outside of the
Body and send this information to the CNS.
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Ekuq"; dk raf=kdk ra=k] 'kjhj dh lHkh fØ;kvksa dk fu;a=k.k] fu;eu ,oa leUo; djrk gSA
fu;a=k.k (Control) ls vfHkizk;] 'kjhj ds vaxksa ds vkns'kksa] funsZ'kksa rFkk fu;eksa ds vuq:i
dk;Z djus ls] fu;eu (Regulate) ls vfHkizk;] vaxksa dk lqO;ofLFkr :i esa dk;Z djus ls
,oa leUo; (Co ordination) ls vfHkizk;] vaxksa dk ,d&nwljs ds lkFk lgh izcU/ku djus
vFkok nks ;k vf/kd vaxksa dks lkFk feykdj dk;Z djus ls gSA raf=kdk ra=k mijksDr rhuksa
fØ;kvkas dks cgqr lgtrk vkSj ljyrkiwoZd djrk gqvk] 'kjhj esa le fLFkfr (Homeostasis)
cuk;s j[krk gSA cká okrkoj.k ls laosnukvksa] izsj.kkvksa ,oa míhiuksa (Stimulus) dks xzg.k
djuk rFkk mlds mRrj esa fofHkUu vuqfØ;k,a djuk] raf=kdk ra=k dk izeq[k dk;Z gksrk gSA
;g cká okrkoj.k ds ifjorZuksa dks] Ropk esa fLFkr laosnh raf=kdkvksa ds ek/;e ls xzg.k
djrk gS RkFkk budh lwpuk efLr"d dks igqapkrk gSA bldh vuqfØ;k ds :i esa] efLr"d
ls izkIr vkns'kksa dks] raf=kdkvksa ds ek/;e ls lEiw.kZ 'kjhj esa foLrkfjr djuk raf=kdk ra=k
dk dk;Z gSA  ;g 'olu] ikpd ,Utkbe~l mRiUu djuk] ;knnk'r vkSj cqf)erk ij Hkh
fu;a=k.k j[krk gSA

The Human Nervous System controls everything from Breathing and Producing Digestive
Enzymes, to Memory and Intelligence. It conducts Stimuli from Sensory Receptors to the
Brain and Spinal cord and that conducts Impulses back to other parts of the Body. The
Nervous System includes both the Central Nervous System and Peripheral Nervous System.
The Central Nervous System is made up of the Brain and Spinal Cord and the Peripheral
Nervous system is made up of the Somatic and the Autonomic Nervous systems.

ekuo raf=kdk ra=k dh ewyHkwr bdkbZ U;wjkWu (Neuron) dgykrh gSA U;wjkWu ls feydj
raf=kdkvksa (Nerves) dk fuekZ.k gksrk gSA

11-2   ekuo raf=kdk ra=k dk oxhZdj.k
fiz; f'k{kkfFkZ;ksa] v/;;u gsrq jpuk ,oa dk;ks± ds vk/kkj ij ekuo raf=kdk ra=k dks fuEu
rhu Hkkxksa esa ckaVk tkrk gS&

raf=kdk ra=k

dsUnzh; raf=kdk ra=k ifjljh; raf=kdk ra=k Lok;Ùk raf=kdk ra=k
(Central Nervous System) (Peripheral Nervous System) (Autonomic Nervous System)

fp=k 11-1% raf=kdk ra=k
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11-2-1   dsUnzh; raf=kdk ra=k (Central Nervous System)

fiz; f'k{kkfFkZ;ksa] dsUnzh; raf=kdk ra=k ds vUrxZr ekuo efLr"d (Brain) ,oa lq"kqEuk (Spinal
Cord) dk lekos'k gksrk gSA raf=kdk ra=k dk lcls egRoiw.kZ Hkkx dsUnzh; raf=kdk ra=k
(Central Nervous System) gksrk gS tks ewy #i ls lHkh lwpukvksa dks xzg.k djus ds mijkUr
fpUru&euu djrk gqvk leLr fu.kZ; ysrk gSA dsUnzh; raf=kdk ra=k esa nks egRoiw.kZ
vaxksa& efLr"d ,oa lq"kqEuk dk lekos'k gksrk gSA

i) ekuo efLr"d (Human Brain)  (ii) lq"kqEuk (Spinal Cord)

bu vaxksa dh lajpuk ,oa dk;ks± dk o.kZu bl izdkj gS&

11-2-1-1 ekuo efLr"d (Human Brain)

euq"; ds 'kh"kZ izns'k (Head Region) esa ,d cM+h v[kjksV (Walnut) ds leku vkdkj okyh
jpuk fLFkr gksrh gS] ftls efLr"d (Brain) dgk tkrk gSA efLr"d ekuo 'kjhj dh lcls
mRÑ"V (Superior) jpuk gksrh gS] tks Kku'kfDr] bPNk'kfDr vkSj ladYi'kfDr dk dsUnz
gksrk gSA ;g dEI;wVj ls Hkh rst izfrfØ;k (Quick Response) nsus esa l{ke gksrk gSA ekuo
efLr"d 'kjhj ds Hkkj dk 2 izfr'kr gksrk gSA bldk lkekU; otu iq#"kksa esas 1350 xzke
(1.3 Kg to 1.4 Kg) ,oa efgykvksa esa 1250 xzke gksrk gSA pwafd ;g 'kjhj dh vR;Ur egRoiw.kZ
jpuk gksrh gS vr% bls lqj{kk iznku djus gsrq blds pkjksa vksj vfLFk;ksa dk etcwr
vkoj.k diky (Cranium) fLFkr gksrk gS] tks bls cká vk?kkrksa ,oa pksV vkfn ls cpkus dk
dk;Z djrk gSA ekuo efLr"d dk fodkl thou ds izFke ikap o"kZ dh vk;q rd cgqr rsth
ls gksrk gSA bl vk;q ds mijkUr ;g ,d fuf'pr vkdkj xzg.k dj ysrk gS ,oa blds
mijkUr ;g yxHkx fLFkj lk gks tkrk gSA vkxs pydj ipkl o"kZ dh vk;q ds mijkUr
efLr"d esa fldqM+u mRiUu gksus yxrh gS] ftlds QyLo:i foLej.k vFkkZr~ Hkwyuk]
fuf"Ø;rk vkSj rhoz fu.kZ; ysus esa dfBukbZ tSlh tfVyrk,a mRiUu gksus yxrh gaSA

fp=k 11-2% Ekkuo efLr"d dh lajpuk
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Ekkuo efLr"d dh ewy jpukRed ,oa fØ;kRed bdkbZ U;wjkWu dgykrh gSA yxHkx ,d
[kjc (100 Billions) U;wjkWu feydj ekuo efLr"d dk fuekZ.k djrs gSaA U;wjkWu esa lcls
de iqu#n~Hkou {kerk gksrh gS vFkkZr~ ,d ckj u"V gksus ds mijkUr ;g dksf'kdk,a iqu%
cgqr nsj ls fufeZr gksrh gSaA efLr"d esa dqN xgjh /kkfj;ka mifLFkr gksrh gSaA ekuo
efLr"d dh lajpuk dk v/;;u fuEu rhu Hkkxksa esa ckaVdj fd;k tkrk gS&

A Human Brain is composed of three main parts- the Forebrain, the Midbrain and the Hindbrain.
These three parts have specific functions.

fp=k 11-3% efLr"d

d) vxzHkkx (Fore Brain)
efLr"d ds vxz Hkkx esa xqEct dh rjg gksrk gS ftls izefLr"d (Cerebrum) dgk
tkrk gSA ;g ekuo efLr"d dk lcls cM+k Hkkx gksrk gSA (The Cerebrum is the largest
part of the Human Brain).

;g efLr"d dk cgqr egRoiw.kZ Hkkx gksrk gS ftlds }kjk fofHkUu psru ,oa vpsru
fØ;k,a lapkfyr ,oa fu;af=kr dh tkrh gSaA izefLr"d cqf)] bPNk] vkosx ,oa Lej.k
'kfDRk tSlh mUur {kerkvkas dk LFky gSA blds lkFk&lkFk lkspuk] le>uk] lh[kuk
rFkk fu.kZ; ysuk vkfn dk fu;a=k.k Hkh vxzefLr"d ds blh Hkkx }kjk lapkfyr gksrk
gSA efLr"d ds bl Hkkx esa fuEufyf[kr laosnukvksa ds dsUnz gksrs gSa&

1- lsjhcze ls osnuk] 'khr] rki] ncko] Li'kZ rFkk isf'k;ksa dh laosnukvksa dh vuqHkwfr
gksrh gSA

2- lksp&fopkj ,oa fpUru&euu dk dsUnz lsjhcze gksrk gSA

3- efLr"d ds lsjhcze Hkkx ls cksyus dh fØ;k fu;af=kr gksrh gSA

4- lsjhcze ls cká oLrqvksa dks ns[kus dh laosnuk,a xzg.k dh tkrh gSsA

5- lsjhcze ls Lokn ,oa xU/k dh laosnuk,a xzg.k dh tkrh gSA

(d) vxzHkkx (Fore Brain)

This consists of the
cerebrum, hypothalamus,

and thalamus.

([k) e/; efLr"d (Mid
Brain)

Consists of the tectum
and tegmentum.

(x) i'p efLr"d
(Hind Brain)

Hindbrain: consists of
the cerebellum,

medulla, and pons.

efLr"d (Brain)
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efLr"d ds vxz Hkkx esa gh Fksysel (Thalamus) vkSj gkbiksFksysel (Hypothalamus)
uked nks Hkkx fLFkr gksrs gSaA Fksysel lsjhcze ls izkIr gksus okys laosxksa dks efLr"d
ds vyx&vyx Hkkxksa rd igqapkus dk dk;Z djrk gSA tcfd gkbiksFksysel vuqdEih
vkSj ijkuqdEih raf=kdk ra=k dks fu;af=kr djus dk dk;Z djrk gSA gkbiksFksysel
ekuo 'kjhj ds rkiØe] Hkw[k vkSj I;kl dk fu;a=k.k dsUnz gksrk gSA blds lkFk&lkFk
gkbiksFksysel ogh Hkkx gS tgka fiV~;wVjh uked ekLVj xzfUFk mifLFkr gksrh gSA
efLr"d dk ;g Hkkx fiV~;wVjh xzfUFk ds lkFk leUo; LFkkfir djrk gSA bl Hkkx
vFkkZr~ gkbiksFksysel esa gh 'kjhj dh tSfod ?kM+h (Circadian Clock) fLFkr gksrh gS tks
lEiw.kZ 'kjhj esa dksf'kdkvksa dh fØ;k'khyrk dks fu;af=kr vkSj fu;fer djus dk
egRoiw.kZ dk;Z djrh gSA

The Hypothalamus is a small and important part of the Brain, located exactly below the
Thalamus of the limbic system within the Cerebrum. It is considered as a most important
region of the brain which Coordinating the messages from the Autonomous Nervous
System.

[k) e/;Hkkx (Mid Brain)

e/; efLr"d vxzefLr"d vkSj i'pefLr"d ds chp dk Hkkx gSA bldk laca/k ns[kus
,oa lquus dh fØ;k ls gksrk gSA ;g vk¡[kksa ,oa dkuksa ls Lkoasnukvksa dks xzg.k djus ds
mijkUr bu laosnukvksa dks lsjhcze rd igq¡pkus dk dk;Z djrk gSA lsjhcze izkIr
laosnukvksa ij fpUru vkSj euu djus dk dk;Z djrk gSA

x) i'pHkkx (Hind Brain)

;g efLr"d dk] lcls ihNs okyk Hkkx gksrk gS] ftlesa iksUl] esM~;wyk vkWCykWUxkVk
rFkk vuqefLr"d ¼lsjhcsye½ dk lekos'k gksrk gSA (The Cerebellum is the second
Largest part of the Brain which is located in the posterior portion of the Medulla and
Pons).

[kaklh vkuk] Nhaduk] fuxyuk] oeu] vkfn izfrorhZ fØ;kvksa dk fu;a=k.k dsUnz ̂ iksUl*
gksrk gSA esM~;wyk vkWCykWUxkVk ân; xfr ,oa 'olu ra=k (Heart Beat and Breathing
Rate) dks fu;af=kr djus dk dk;Z djrk gSA blds lkFk&lkFk esM~;wyk vkWCykWUxkVk
essa funzk] tkxj.k ,oa Hkkstu djrs le; ykj lzko.k ds Hkh dsUnz gksrs gSaA vFkZ ;g gS fd
efLr"d ds bl Hkkx ls mijksDr egRoiw.kZ fØ;k,a lapkfyr gksrh gSaA efLr"d ds
Hkkx lsjhcsye dk ,sfPNd isf'k;ksa ij fu;a=k.k gksrk gSA 'kjhj dh eqnzkvksa] isf'k;ksa ds
rukoksa ,oa laf/k;ksa ij fu;a=k.k efLr"d ds blh Hkkx ls gksrk gSA

ekuo efLr"d dks iks"k.k iznku djus ds fy, blesa lsjhczks Likbuy nzo (Cerebro
Spinal Fluid) Hkjk gksrk gSA ,d euq"; esa yxHkx 720 feyhyhVj izfrfnu dh nj ls
;g nzo lzkfor gksrk gSA bl nzo esa izksVhu] Xywdkst] ;wfj;k] ;wfjd ,flM] lYQsV ,oa
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QkLQsV vkfn rRo mifLFkr gksrs gSaA ;g nzo efLr"d dks iks"k.k (Nutrition) iznku
djus dk dk;Z djrk gSA ekuo efLRk"d dks izfr{k.k fØ;k'khy jgus ds fy, ÅtkZ dh
fujUrj vko';drk iM+rh gSA blds fy, lsjhczks Likbuy nzo ds ek/;e ls efLr"d
dks fujUrj vkWDlhtu ,oa vU; iks"kd rRoksa dh vkiwfrZ dh tkrh jgrh gSA egRoiw.kZ
rF; gS fd 'kjhj }kjk mi;ksx esa ykbZ xbZ dqy vkWDlhtu dk 20 izfr'kr Hkkx
efLRk"d }kjk gh iz;ksx fd;k tkrk gS tcfd ân; }kjk iEi fd, x, dqy jDr dk
17 izfr'kr Hkkx efLr"d esa ig¡qprk gSA ;g rF; ekuo 'kjhj esa efLr"d dh mRÑ"Vrk
dks fl) djrk gSA

11.2.1.2   lq"kqEuk (Spinal Cord)

fiz; f'k{kkfFkZ;ksa] Ekkuo es:jTtq vFkok jh<+ ds vkUrfjd Hkkx dks lq"kqEuk (Spinal Cord)
dgk tkrk gSA ekuo es:jTtq 26 d'ks:dkvksa ls feydj cuk vax gksrk gS tks i`"B Hkkx
esa flj ls ysdj furEc rd QSyk gksrk gSA bl es:jTtq ds vUnj n`<+ jLlh dh Hkk¡fr
raf=kdkvkas ls cuh lq"kqEuk mifLFkr gksrh gSA o;Ld euq"; esa lq"kqEuk dh yEckbZ 45
ls.VhehVj gksrh gSA Lkq"kqEuk dk fuekZ.k 'osr ,oa Hkwjs nzO; (White & Grey Matter) ls gksrk
gSA blesa izsjd ,oa laosnh (Motor & Sensory Nerves) rUrq mifLFkr gksrs gSaA ;g rUrq
laosnukvksa dks xzg.k dj efLr"d rd igaqpkus dk dk;Z djrs gSaA Lkq"kqEuk dk dk;Z lEiw.kZ
'kjhj ls izkIr laosnukvksa dks efLr"d rd igqapkuk gksrk gSA blds lkFk&lkFk 'kjhj dh
lHkh ,sfPNd isf'k;ksa dh xfr Hkh lq"kqEuk ls lEcfU/kr gksrh gSA 'kjhj dh dk;Z djus dh
eqnzk] 'kjhj dk larqyu ,oa pyus dk <ax vkfn esa lq"kqEuk cgqr egRoiw.kZ Hkwfedk fuHkkrh
gSA lq"kqEuk ls gh euq"; ds 'kjhj dk larqyu ,oa pky fu/kkZfjr gksrh gSA

bl izdkj ekuo efLr"d ,oa lq"kqEuk feydj dsUnzh; raf=kdk ra=k esa fuekZ.k djrs gSa vkSj
fofHkUu egRoiw.kZ dk;Z lEikfnr djrs gSaA

11-2-2 ifjljh; raf=kdk ra=k (Peripheral Nervous System)

fiz; f'k{kkfFkZ;ksa] ifjljh; raf=kdk ra=k ds vUrxZr efLr"d ls fudyus okyh 12 tksM+h
dikyh; raf=kdkvksa (12 pairs Cranial Nerves) ,oa lq"kqEuk ls fudyus okyh 31 tksM+h lq"kqEuh;
raf=kdkvksa (31 pairs Spinal Nerves) dk lekos'k gksrk gSA efLr"d ls 12 tksM+h raf=kdk,a ,oa
lq"kqEuk ls 31 tksM+h raf=kdk,a fudydj lEiw.kZ 'kjhj ds fofHkUu vaxksa ,oa Årdksa rd
QSy tkrh gSaA bu raf=kdkvksa dk dk;Z vaxksa ,oa Årdksa ls laosnukvksa dk xzg.k dj efLr"d
rd igaqpkuk gksrk gS ,oa efLr"d ls izkIr vkns'kksa dks izsf"kr djuk gksrk gSA ekuo 'kjhj esa
ikbZ tkus okyh bu raf=kdkvksa ds fuEufyf[kr rhu oxZ gksrs gSa&

d) laosnh raf=kdk,a  (Sensory Nerves)

[k) izsjd raf=kdk,a (Motor Nerves)

x) fefJr raf=kdk,a (Mixed Nerves)



fVIi.kh

'kjhj jpuk] fØ;k foKku vkSj ;ksx ds izHkko

izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
192

d) laosnh raf=kdk,a& raf=kdkvksa dk og oxZ tks laosnukvksa dks xzg.k djus dh {kerk
j[krk gS] laosnh raf=kdk,a dgykrh gSaA ;s raf=kdk,a izk;% Ropk esa ik;h tkrh gSa rFkk
cká okrkoj.k ls laosnukvksa dks xzg.k djus dk dk;Z djrh gSaA

[k) izsjd raf=kdk,a& raf=kdkvksa dk og oxZ tks laosnukvksa dks ogu djus dk dk;Z djrk
gS] izsjd raf=kdk,a dgykrh gSaA ;s raf=kdk,a vkosxksa dks efLr"d ,oa LikbuydksMZ ls
ysdj tkus dk dk;Z djrh gSaA

x) fefJr raf=kdk,a& raf=kdkvksa dk og oxZ tks mijksDr nksuksa dk;ks± dks djus esa l{ke
gksrk gS] fefJr raf=kdk,a dgykrh gSaA

euq"; ds efLr"d ls 12 tksM+h dikyh; raf=kdk,a fudyrh gSaA buesa laosnh] izsjd
,oa fefJr vFkkZr~ rhuksa izdkj dh raf=kdk,a gksrh gSaA bu raf=kdkvksa dk KkusfUnz;ksa ls
lh/kk lEcU/k gksrk gSA ;g KkusfUnz;ksa ls izkIr Kku ,oa laosnukvksa dks efLr"d rd
igqapkus dk dk;Z djrh gSaA blh izdkj euq"; dh jh<+ vFkkZr Lkq"kqEuk ls 31 tksM+h
lq"kqEuh; raf=kdk,a fudyrh gSa] tks lq"kqEuk ls fudydj lEiw.kZ 'kjhj esa QSyh gksrh
gSaA bu raf=kdkvksas dk ,d  fofPNu tky lEiw.kZ ekuo 'kjhj esa QSyk gksrk gS rFkk
buds vfUre fljs gkFkksa ,oa iSjksa esa fLFkr gksrs gSaA

fp=k 11-4% dsUnzh; vkSj ifjljh; raf=kdk ra=k

gkFkksa ,oa iSjksa ls izkIr lwpuk,a bUgha raf=kdkvksa }kjk lq"kqEuk ds ek/;e ls efLr"d dks
izkIr gksrh gSA blh izdkj efLr"d ls izkIr vkns'k lq"kqEuk ds ek/;e ls bUgha raf=kdkvksa
}kjk lEiw.kZ 'kjhj esa izsf"kr fd;s tkrs gSaA bu raf=kdkvksa dk lEcU/k 'kjhj dh leLr
,sfPNd ,oa vUkSfPNd isf'k;ksa ls gksrk gS ftuds }kjk fofHkUu ,sfPNd ,oa vuSfPNd
dk;Z lEiUu gksrs gSaA
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11-2-3 Lok;Ùk raf=kdk ra=k (Autonomic Nervous System)

fiz; f'k{kkfFkZ;ksa] raf=kdk ra=k dk ,d egRoiw.kZ Hkkx Lok;Ùk raf=kdk ra=k gksrk gS tks 'kjhj
esa Lor% gksus okyh fØ;kvksa dks lapkfyr ,oa fu;af=kr djus dk egRoiw.kZ dk;Z djrk gSA
;g ra=k vUr%lzkoh xzfUFk;ksa ds lkFk leUo; LFkkfir djrs gq, dk;Z djrk gSA raf=kdk ra=k
dk ;g Hkkx okrkoj.kh; n'kkvksa ,oa ekufld fLFkfr (lksp&fopkj) ds vuq#i 'kjhj dh
p;kip; nj dks  ifjofrZr djrk jgrk gSA Lok;Ùk raf=kdk ra=k ds fuEu nks Hkkx gksrs gSa&

i) vuqdEih raf=kdk ra=k (Sympathetic Nervous System)

ii) ijkuqdEih raf=kdk ra=k (Parasympathetic Nervous System)

mijksDr nksuksa Hkkx fØ;kRed :i ls 'kjhj ij ,d&nwljs ds foijhr izHkko j[krs gSa vkSj
'kjhj esa lefLFkfr cuk;s j[kus dk dk;Z djrs gSaA vuqdEih raf=kdk ra=k ruko vFkok
mÙkstuk dh fLFkfr esa lfØ; gksrk gS tcfd ijkuqdEih raf=kdk ra=k foJke vFkok fuf"Ø;rk
dh voLFkk esa lfØ; gksrk gSA budk laf{kIr o.kZu bl izdkj gS&

11-2-3-1 vuqdEih raf=kdk ra=k (Sympathetic Nervous System)

vuqdEih raf=kdk ra=k ds lfØ; gksus ij 'kjhj esa fuEu y{k.k mRiUu gksrs gSa &

1- jDr okfgfu;ksa esa ladqpu mRiUu gksrk gS] ftlls jDrpki ,oa 'kkjhfjd mRrstuk
c<+ tkrh gSA

2- Losn xzfUFk;ksa dh fØ;k'khyrk c<+ tkrh gS] ftlls Ropk esa ilhuk mRiUUk gksrk gSA

3- ikpu fØ;k eUn iM+ tkrh gS ,oa Hkkstu ds ikpu dh fØ;k eUn gksus ds lkFk Hkw[k dh
vuqHkwfr ugha gksrh gSA

4- Xykbdkstu vf/kd ek=kk esa VwVdj jDr esa Xywdkst dh ek=kk c<+k nsrk gS] ftlls
'kjhj ÅtkZoku gks tkrk gS vkSj dk;Z djus esa ÅtkZ dh deh ugha gksrh gSA

5- us=k dh ekalisf'k;ka QSy tkrh gSa ftlls 'kkjhfjd lfØ;rk c<+ tkrh gSA

6- ,sfPNd isf'k;k¡ vf/kd lfØ; gks tkrh gSa ftlds QyLo:i 'kkjhfjd Fkdku nwj gks
tkrh gS ,oa euq"; dk;ks± ds izfr vf/kd lpsr vkSj lfØ; gks tkrk gSA

7- ân; xfr ,oa 'okl xfr c<+us ds lkFk 'kjhj dh p;kip; nj esa o`f) gks tkrh gSA

bl izdkj vuqdEih raf=kdk ra=k 'kjhj ,oa 'kkjhfjd fØ;kvksa ij mÙkstd izHkko
j[krk gSA
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11-2-3-2 ijkuqdEih raf=kdk ra=k (Para Sympathetic Nervous System)

ijkuqdEih raf=kdk ra=k ds lfØ; gksus ij 'kjhj esa fuEufyf[kr y{k.k mRiUu gksrs gSa&

1- ân; xfr ,oa 'okl xfr de gks tkrh gS ftlls 'kjhj dh p;kip; nj de gks tkrh
gSA

2- Losn xzfUFk;ksa dh fØ;k'khyrk de tkrh gSS ftlls ilhus dh mRifÙk de gks tkrh
gSA

3- ikpd jlksa dk lzko.k c<+ tkrk gS] vk¡rksa ds lzko ,oa xfr'khyrk c<+us ls ikpu fØ;k
rhoz gks tkrh gS ,oa Hkw[k dh vuqHkwfr gksus yxrh gSA

4- 'kjhj dh ekalisf'k;ka f'kfFky gks tkrh gSa ftlls 'kkjhfjd fØ;k'khyrk de gksus ds
lkFk&lkFk foJke dh vuqHkwfr gksus yxrhS gSA

bl izdkj ijkuqdEih raf=kdk ra=k 'kjhj ,oa 'kkjhfjd fØ;kvksa ij 'kked izHkko j[krk gSA
vuqdEih vkSj ijkuqdEih raf=kdk ra=k feydj 'kjhj esa lefLFkfr cuk;s j[kus dk egRoiw.kZ
dk;Z djrs gSaA

;wfuVxr iz'u 11-1

d½ fjDr LFkkuksa dh iwfrZ dhft,A

1- Ekkuo efLr"d dh ewy jpukRed ,oa fØ;kRed bdkbZ ------------------ dgykrh gSA

2- lajpuk vkSj dk;Z ds vk/kkj ij ekuo raf=kdk ra=k dks ---------------------- Hkkxksa esa ckaVk
tkrk gSA

3- ekuo efLr"d ns[kus esa ------------------------------------- ds leku vkdkj dk gksrk gSA

4- efLr"d dk --------------------------------- uked Hkkx ,sfPNd isf'k;ksa ij fu;a=k.k djrk
gSA

5- ekuo jh<+ ls ------------------------------------------------ tksM+h Likbuy uoZ fudyrh gSaA

[k½ cgqfodYih; iz'u

1- ekuo 'kjhj dk lcls mRÑ"V vax gS

a) ân; b) o`Dd

c) QsQMs+ d) efLr"d
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2) dsUnzh; raf=kdk ra=k dk Hkkx gS

a) efLr"d b) lq"kqEuk

c) dikyh; raf=kdk,a d) a vkSj b nksuksa

3½   ekuo 'kjhj esa Åij ls izkjEHk djrs gq, fuEu raf=kdkvksa dks mfpr Øe esa
O;ofLFkr djsa&

I) lsØy raf=kdk II) yEcj raf=kdk

III) lokZbdy raf=kdk IV) FkkSjsfld raf=kdk

lgh mRrj ds fy, fuEu dwV dk mi;ksx djsa&

a)    I, II, III, IV b) I, III, II, IV

c)    III, IV, II, I d) II, III, IV, I

4) Ekkuo efLr"d esa Hkw[k vkSj I;kl dk fu;a=k.k dsUnz gS

a) lsjhcze b) gkbiksFksysel

c) lsjhcsye d) esM~;wyk vkWcysaxsVk

5) ,d LoLFk euq"; dh lkekU; vkbZ0 D;w0 fdruh gksrh gS

a) 90 ls 110 b) 50 ls 70

c) 80 ls 120 d) 120 ls 140

11-3    ekuo raf=kdk ra=k ij ;ksx dk izHkko
ekuo raf=kdk ra=k dk eu ds lkFk cgqr ?kfu"V lEcU/k gksrk gSA eu ds LoLFk vkSj
ldkjkRed jgus ls raf=kdk ra=k Hkh LoLFk ,oa lfØ; jgrk gS tcfd eu esa udkjkRed
fopkj ,oa Hkkouk,a mRiUu gksus ls raf=kdk ra=k esa Hkh fHkUu&fHkUu izdkj ds fodkj tSls
ekufld ruko] mÙkstuk] flj nnZ] volkn] fujk'kk] fpUrk] ?kcjkgV vkSj cspSuh vkfn
mRiUu gks tkrs gSaA orZeku dky esa bu jksxksa dh lekt esa ,d ck<+ lh vk;h gqbZ gSA NksVh
mez ds cPpksa ls ysdj o;Ld vkSj o`)] lHkh vk;q oxZ ds euq";ksa esa ,slh leL;k,a
fnu&izfrfnu c<+rh tk jgh gSaA orZeku le; esa eu dh papyrk c<+us ds lkFk euq"; esa
/kS;Z dk Lrj vkSj Hkko&laosnuk,a lekIr lh gksrh tk jgh gaSA vkilh erHksn fnukasfnu
rsth ls c<+rs tk jgs gSa vkSj lkeatL; de gksrk tk jgk gSA ekuoh; xq.kksa& lgkuqHkwfr]
{kek] n;k vkSj ljyrk ds gzkl ds lkFk rkefld o`fÙk;ka& Øks/k] vgadkj] bZ";kZ vkSj }s"k
c<+rs tk jgsa gSaA bl Øe esa ubZ ih<+h vius vyx liuksa dh nqfu;k ds lkFk u'ks ds tatky
esa tdM+rh tk jgh gSA lEiw.kZ fo'o esa orZeku lekt dh ubZ ih<+h ds igukos] [kku&iku]
fnup;kZ vkSj O;ogkj dks ns[kdj lekt'kkL=kh] fpUrd vkSj fopkjdksa ds ekFks ij fpUrk
dh xgjh ydhjsa mHkj jgh gSaA fopkj.kh; iz'u ;g izdV gks jgk gS fd bldk Hkfo"; D;k
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gksxkA dguk xyr izrhr ugha gksrk] fd ;fn bl le; ;qok ih<+h dks lgh fn'kk vkSj n'kk
iznku ugha dh tkrh gS rks lEiw.kZ ekuo tkfr dk vfLrRo [krjs esa vk tk,xkA bUgha
fcUnqvksa ij fopkj vkSj euu&fpUru djrs gq, fo'o /kjkry ij 21 twu 2015 dks izFke
vUrjkZ"Vªh; ;ksx fnol vk;ksftr fd;k x;kA orZeku le; esa Hkkjro"kZ ds lkFk&LkkFk
fo'o ds vU; ns'kksa esa Hkh izkFkfed fo|ky;ksa ds ikB~;Øeksa] ek/;fed Lrj ,oa mPp f'k{kk
esa ;ksx fo"k; dk lekos'k fd;k tk jgk gS ftldk mn~ns'; ubZ ih<+h dks 'kkjhfjd ds
lkFk&lkFk ckSf)d vkSj ekufld Lrj ij LoLFk vkSj mUur cukuk gSA okLro esa ;kSfxd
fØ;k,a euq"; ds eu] efLRk"d vkSj lEiw.kZ raf=kdk ra=k dks cgqr ldkjkRed :i ls
izHkkfor djrh gSaA ekuo raf=kdk ra=k ij ;kSfxd fØ;kvksa ds izHkko dks bl izdkj le>k
tk ldrk gS&

1- ;e&fu;e dk izHkko

;ksxlw=kksa ds jpukdkj egf"kZ iratfy v"Vkax ;ksx dk izkjEHk ;e&fu;e ds lkFk
djrs gq, dgrs gSa &

;efu;ekluizk.kk;keizR;kgkj /kkj.kk/;kulek/k;ks·"Vko³xkfuAA

(ik0 ;ks0 lw=k 2@29)

vFkkZr~ ;e] fu;e] vklu] izk.kk;ke] izR;kgkj] /kkj.kk] /;ku vkSj lekf/k v"Vkax ;ksx
ds vkB vax gSaA ;e euq"; dks lkekftd LRkj ldkjkRed cukrs gSa rks ogha nwljh
vksj fu;e dk ikyu djus ls euq"; ds O;fDrxr~ LokLF; dk Lrj mUur curk gSA
;e&fu;e dk ikyu euq"; dks fgalk] Øks/k] bZ";kZ] }s"k ,oa laxzg dh o`fÙk ls eqDr
cukrk gSA ;e vkSj fu;e dk thou esa ikyu djus ls euq"; dk eu LoPN ,oa
efLRk"d 'kkUr&fLFkj curk gSA ;e&fu;e dk ikyu euq"; ds pkjksa vksj ldkjkRed
ÅtkZ dk ?ksjk cukus yxrk gSA ok.kh esa izHkko] vkpj.k esa Js"Brk vkSj O;ogkj esa
fnO;rk vkus yxrh gSA ,sls lk/kd iq#"k dh 'kkjhfjd vkSj ekufld ÅtkZ ldkjkRed
dk;ks± dh vksj mUeq[k gksus yxrh gS rFkk udkjkRed Hkko ,oa rkefld jk{klh o`fÙk;ka
Lor% gh u"V gksus yxrh gSaA ;e&fu;e dks ozr ds #i esa /kkj.k dj ikyu djus okys
euq"; dk raf=kdk ra=k iw.kZ :i ls LoLFk] fodkjeqDr ,oa mUur voLFkk esa cuk jgrk
gS rFkk ,sls O;fDr dk thou lekt ds fy, ,d vkn'kZ gksrk gSA

2- "kV~deZ dk izHkko

"kV~deZ dh Ng 'kks/ku fØ;k,a Hkh ekuo raf=kdk ra=k ij ldkjkRed izHkko j[krh gSaA
'kks/ku fØ;kvksa esa usfr] =kkVd vkSj dikyHkkfr dk vH;kl vf/kd ykHkdkjh izHkko
j[krk gSA usfr fØ;k ls efLr"d izns'k dk 'kks/ku gksrk gS vkSj ukfM+;ka LoPN gksus dk
ldkjkRed izHkko raf=kdk ra=k ij iM+rk gSA =kkVd ekufld ,dkxzrk vkSj fLFkjrk
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izkIr djus dk ,d egRoiw.kZ lk/ku gSA euq"; dh fc[kjh ÅtkZ ,oa 'kfDr;k¡ =kkVd
fØ;k ds vH;kl ls dsfUnzr gksus yxrh gSaA efLr"d dk vpsru Hkkx Hkh tkxzr voLFkk
esa vkus yxrk gSA ekufld ruko] vfunzk] vfLFkjrk] detksj Lej.k 'kfDr ,oa
,dkxzrk dk vHkko vkfn fodkjksa esa =kkVd fØ;k cgqr ykHkdkjh izHkko nsrh gSA
dikyHkkfr fØ;k dk vH;kl djus ls iz'okl ds :i ls xUnfx;ka 'kjhj ls ckgj
fudyrh gSA blds lkFk&lkFk lEiw.kZ 'kjhj ls lw{e Lrj ij izk.k ÅtkZ dk izokg
gksrk gSaA dikyHkkfr dk vH;kl efLr"d dh U;wjkWu lSYl dh fØ;k'khyrk esa Hkh
o`f) djrk gSA

3- ;ksxkluksa dk izHkko

;ksxkluksa ds vH;kl dk Qy egf"kZ iratfy }a} lgu djus dh {kerk esa o`f) ds :i
esa of.kZr djrs gq, dgrs gSa&

rrks }U}kufHk?kkr%AA
(ik0 ;ks0 lw=k 2@48)

vFkZ ;g gS fd vklu dk vH;kl efLr"d dh lgu 'kfDr vkSj /kS;Z {kerk esa o`f)
djrk gSA blls ,d vksj tgka 'kjhj dh {kerk fodflr gksrh gS rks ogha nwljh vksj
eu rFkk cqf) esa /kS;Z dk fodkl gksrk gSA blds ifj.kkeLo:i lkaosfxd fLFkjrk
(Emotional Balance) izkIr gksrh gS vkSj foijhr ifjfLFkfr;ksa dks lgu djus dh {kerk
fodflr gksrh gSA lok±xklu] 'kh"kkZlu] Hkqtaxklu] eRL;klu] flagklu] o`{kklu]
x#M+klu vkfn vkluksa ds lkFk&lkFk lw;Z ueLdkj dk fu;fer vH;kl djus ls]
lEiw.kZ 'kjhj ,oa efLr"d esa jDr lapkj Hkyh&Hkkafr gksrk jgrk gSA vklu djus ls
es#n.M LoLFk ,oa yphyh curh gS] lkFk gh lkFk lEiw.kZ 'kjhj esa QSyh raf=kdk,a
lfØ; curh gSa] ftlds ifj.kkeLo:i euq"; dk raf=kdk ra=k thou i;ZUr LoLFk]
ÅtkZoku ,oa jksxeqDr cuk jgrk gSA

blds lkFk&lkFk /;kukRed vkluksa tSls& in~eklu] fl)klu] LofLrdklu vkSj
'koklu dk vH;kl djus ls efLr"d ,oa raf=kdkvksa dks vkjke ds lkFk&lkFk fLFkjrk
vkSj ÅtkZ Hkh izkIr gksrh gS ftldk euq"; ds raf=kdk ra=k ij ldkjkRed izHkko iM+rk
gSA bu vkluksa ds vH;kl ls ekufld ruko] flj nnZ] cspSuh vkSj vfunzk tSls
ekufld jksxksa esa fo'ks"k ykHk izkIr gksrk gSA

4- izk.kk;ke dk izHkko

izk.kk;ke dk vH;kl] euq"; ds raf=kdk ra=k dks cgqr ldkjkRed #i esa izHkkfor
djrk gSA izk.kk;ke dk vH;kl djus ls vf/kd ek=kk esa 'kq) izk.kok;q vFkkZr~ vkWDlhtu
'kjhj dh dksf'kdkvksa dks izkIr gksrh gSA fu;fer izkr%dky izk.kk;ke dk vH;kl
djus ls efLr"d dh U;wjkWu lSYl dks i;kZIr vkWDlhtu izkIr gksrh gS ftlls ,d
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vksj tgka efLr"d dh fØ;k'khyrk esa o`f) gksrh gS] rks ogha nwljh vksj bu egRoiw.kZ
dksf'kdkvksa dh vkSlr vk;q esa o`f) gksrh gSA lkj :i esa Li"V djsa rks fu;fer
izk.kk;ke ds vH;kl ls efLr"d dh dk;Z{kerk ,oa dk;Zdq'kyrk esa o`f) gksrh gS]
Lej.k 'kfDr rhoz vkSj nh?kZ curh gS] ekufld ,dkxzrk c<+us ds lkFk dfBu vkSj
tfVy fo"k;ksa dks le>uk vklku gks tkrk gSA izk.kk;ke ds ykHkksa dks Li"V djrs gq,
egf"kZ iratfy ;ksxlw=k esa dgrs gSa&

rr% {kh;rs izdk'koj.ke~AA
(ik0 ;ks0 lw=k 2@52)

vFkkZr~ izk.kk;ke dk vH;kl djus ls vKkurk dk vkoj.k u"V gksrk gS vkSj Kku dk
izdk'k mRiUu gksrk gSA pwafd euq"; dh vf/kdka'k leL;kvksa vkSj nq[kksa dh tuuh
vfo|k gS ftlls ruko vkSj volkn tSls xaHkhj jksx mRiUu gksrs gSa vkSj izk.kk;ke dk
vH;kl djus ls vfo|k dk uk'k vkSj Kku dh izkfIr gksrh gS vr% izk.kk;ke dk
vH;kl bu fodkjksa esa cgqr ykHkdkjh izHkko j[krk gSA HkfL=kdk izk.kk;ke dk vH;kl
'kjhj esa fLFkr 72 gtkj lw{e ukfM+;ksa dks 'kq) djrk gS vkSj bMk&fiaxyk ukM+h esa
lUrqyu LFkkfir djrs gq, izk.k dk izokg lq"kqEuk ukM+h esa djrk gSA blh izdkj
Hkzkejh izk.kk;ke dk vH;kl efLr"d esa ldkjkRed Lianu mRiUu djrk gSA ukM+h
'kks/ku] vuqykse&foykse] 'khryh] lhRdkjh] mTtk;h vkSj Hkzkejh vkfn izk.kk;keksa dk
fof/kiwoZd vkSj fu;fer vH;kl djus ls eu fLFkj ,oa ,dkxz] efLr"d fØ;k'khy
,oa raf=kdk ra=k LoLFk cuk jgrk gSA fu;fer izk.kk;ke dk vH;kl djus ls mez c<+us
ij Hkh euq"; dh Lej.k 'kfDr rhoz cuh jgrh gSA

5- izR;kgkj dk izHkko

bfUnz;ksa ij la;e dk euq"; ds raf=kdk ra=k ij cgqr ldkjkRed izHkko iM+rk gSA
bfUnz;ksa ij vla;e vFkok izKkijk/k ls raf=kdk ra=k fofHkUu izdkj ds fodkjksa ls xzLr
gks tkrk gSA bfUnz;ksa ij la;e djrs gq, izfrfnu izkRk%dky lw;ksZn;iwoZ mBus]
izkRk%dkyhu Hkze.k] fu;fer ;ksxkH;kl] lqO;ofLFkr fnup;kZ vkSj 'kq) lkfRod vkgkj
dk lsou djus ls efLr"d vkSj raf=kdk ra=k LoLFk cuk jgrk gSA bfUnz;ksa ij la;e
djrs gq, lkIrkfgd vFkok 'kqDy&Ñ".k i{k esa ,d ckj fof/kiwoZd miokl djus dk
euq"; ds raf=kdk ra=k ij cgqr ldkjkRed izHkko iM+rk gSA

6- /kkj.kk] /;ku ,oa lekf/k dk izHkko

;ksx esa /kkj.kk] /;ku vkSj lekf/k dks lfEefyr :i ls la;e dh laKk nh tkrh gSA
euq"; ds raf=kdk ra=k ij /kkj.kk] /;ku ,oa lekf/k lh/ks vkSj Li"V #i ls vuqdwy
izHkko Mkyrh gaSA ldkjkRed lksp&fopkj dks /kkj.k djus ,oa vPNs fo"k;ksa dk /;ku
djus ls raf=kdk ra=k LoLFk ,oa fodkjeqDr curk gS tcfd udkjkRed lksp&fopkj
,oa xyr laxr raf=kdk ra=k dks jksx xzLr cuk nsrh gSA orZeku dky esa c<+rs raf=kdh;



fVIi.kh

raf=kdk ra=k dh lajpuk&fØ;kfof/k ,oa ;ksx ds izHkko

izkÑfrd fpfdRlk ,oa ;ksx foKku esa fMIyksek ikB~;Øe
199

jksxksa dk ewy dkj.k udkjkRed fpUru ds lkFk udkjkRed okrkoj.kh; n'kk,a gSaA
orZeku dky esa lekt esa c<+rh fgalkRed ?kVukvksa ds nq"izHkko ls eu vkSj efLr"d
nksuksa gh fodkjksa ls xzLr gks jgs gSaA eu&efLr"d dks LoLFk cukus ds mís'; ls ,oa
ldkjkRed fpUru&euu dks fodflr djus gsrq egf"kZ egs'k ;ksxh }kjk Hkkokrhr
/;ku dk mins'k fn;k x;kA egf"kZ egs'k ;ksxh }kjk izfrikfnr *Hkkokrhr /;ku*
lEiw.kZ fo'o esa vR;Ur yksdfiz; gksrs gq, ,d vkUnksyu ds :i esa izpfyr gqvkA
blh izdkj foi';uk /;ku dk vH;kl efLr"d dks ldkjkRed ÅtkZ iznku djus ds
mís'; ls fd;k tkrk gSA

euq"; dk efLr"d vlhe vkSj vikj 'kfDr dk dsUnz gksrk gSA efLr"d dh 'kfDr dk
vkadyu djuk euq"; ds lkeF;Z ls ijs gksrk gS fdUrq efLr"d dh vf/kdka'k 'kfDr
lqIrkoLFkk esa lksbZ jgrh gS] ftls ;kSfxd fØ;kvksa ds vH;kl ls tkxzr fd;k tk
ldrk gSA Le`fr ds rhu egRoiw.kZ fcUnw& dwVys[ku (Encoding)] lap; (Storage) vkSj
iqu%izfIr (Recall) ij /;ku dh fØ;k ldkjkRed izHkko j[krh gS] tcfd udkjkRed
lksp&fopkj ds lkFk dke] Øks/k&Hk;] bZ";kZ vkSj }s"k vkfn Le`fr ij udkjkRed
izHkko j[krs gSaA ,d LoLFk euq"; dh vkSlr vkbZ D;w 90 ls 110 gksrh gSA ,dkxzrk ,oa
/;ku dk vH;kl djus ls euq"; dh vkbZ D;w dk Lrj 110 ls vkxs c<+us yxrk gS
tcfd blds foijhr ekufld ruko ,oa volkn esa jgus ls vkbZ0 D;w0 dk Lrj de
gksus yxrk gSA vf/kd le; rd yxkrkj eu&efLr"d esa udkjkRedrk dk
fpUru&euu djus ls efLr"d ls lEcfU/kr jksx mRiUu gksus yxrs gSaA efLr"d
fodkjksa dh fo'ks"krk gksrh gS fd budh pisV esa vkus ds i'pkr~ euq"; tYnh ls Bhd
ugha gks ikrk gS vfirq yEcs le; rd }anksa ds tky esa Qal tkrk gSA blds foijhr
;ksxkaxksa dk ikyu] ;kSfxd fØ;kvksa dk vH;kl ,oa ldkjkRed fo"k;ks a dks
/kkj.k djus ds lkFk vius pkjksa vksj ldkjkRed okrkoj.k dh vuqHkwfr djus ls
euq"; vius efLr"d dh {kerk dk Kku djrs gq, mldk lnqi;ksx djus esa l{ke
curk gSA LokFkZ vkSj ladh.kZrk dh rqPN Hkkoukvksa dk R;kx djrs gq, J)k vkSj
fu"diV Hkko ls lsok] ijksidkj] ;K vkSj lkeF;kZuqlkj nku djus ls euq"; ds
raf=kdk ra=k ij cgqr ldkjkRed izHkko iMrk gSA blh izdkj izkr% vkSj lka; nksuksa
le; lU/;kdky esa ,dkxzfpÙk gksdj bZ'oj dk /;ku djus ls eu vkSj efLr"d
lnSo ldkjkRed ÅtkZ ls ifjiw.kZ jgrs gSaA iznwf"kr okrkoj.k] rkefld vkgkj vkSj
u'khys inkFkks± dk lsou raf=kdk ra=k ij cgqr udkjkRed izHkko j[krk gSA blds
LFkku ij 'kq) lkfRod vkgkj] ekSleh Qy vkSj lfCt;ka vkSj lw[ks esos tSls& v[kjksV]
cknke] dktw] fd'kfe'k] equDdk vkfn dk lsou djus ls euq"; dk raf=kdk ra=k
LoLFk] lfØ;] ÅtkZoku ,oa jksxeqDr cuk jgrk gSA
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;wfuVxr iz'u 11-2

d½ lR; vFkok vlR; dFku dk p;u dhft, &

1½ ;e dk ikyu euq"; dks lkekftd LRkj ij ldkjkRed cukrk gSA ¼   ½

2½ ;ksx esa /kkj.kk] /;ku vkSj lekf/k dks lfEefyr :i ls la;e dh laKk ¼   ½
nh tkrh gSA

3½ Lok;Ùk raf=kdk ra=k vUr%lzkoh xzfUFk;ksa ds lkFk leUo; LFkkfir djrs ¼   ½
gq, dk;Z djrk gSA

4½ Lok;Ùk raf=kdk ra=k ds rhu Hkkx gksrs gSaA ¼   ½

5½ vuqdEih raf=kdk ra=k 'kkjhfjd fØ;kvksa ij mÙkstd izHkko j[krk gSA ¼   ½

[k½ ,d 'kCn esa mRrj nhft, &

1½ v"Vkax ;ksx ds of.kZr izFke ;e dk uke fyf[k,A

2½ ekuo efLr"d ds lcls cMs Hkkx dk uke fyf[k,A

3½ efLr"d dk dkSu lk Hkkx vuqdEih vkSj ijkuqdEih fØ;kvksa dks fu;af=kr djrk
gS \

4½ izFke vUrjkZ"Vªh; ;ksx fnol dc vk;ksftr fd;k x;k \

5½ efLr"d ds fdl Hkkx ls cksyus dh fØ;k dk fu;a=k.k gksrk gS \

x½ lqesfyr djas

1- lsjhcze a- fLFkfr vkSj fLFkfr lEcU/kh fØ;kvksa dk fu;eu
djrk gSA

2- lsfjcsye b- rkieku] Hkw[k vkSj I;kl lEcU/kh fØ;kvksa dk fu;eu
djrk gSA

3- esM~;qyk vkWCykWUxkVk c- Hkko] Jo.k vkSj n`f"V dks fu;af=kr djrk gSA

4- gkbiksFksysel d- 'olu vkSj jDr ifjlapj.k ra=k dks fu;af=kr djrk
gSA
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vkius D;k lh[kk

bl ;wfuV esa vkius lh[kk fd]

• ekuo raf=kdk ra=k ds rhu izeq[k Hkkx gksrs gSa& dsUnzh; raf=kdk ra=k] ifjljh; raf=kdk
ra=k vkSj Lok;r raf=kdk ra=kA

• dsUnzh; raf=kdk ra=k ds vUrxZr] efLr"d vkSj lq"kqEuk] tcfd ifjljh; raf=kdk ra=k
ds vUrxZr 12 tksM+h dikyh; raf=kdk,a vkSj 31 tksM+h es# raf=kdkvksa dk o.kZu vkrk
gSA Lok;Ùk raf=kdk ra=k ds Hkh nks Hkkx] vuqdEih vkSj ijkuqdEih raf=kdk ra=k gksrs gSaA

• ;wfuV ds v/;;u ls Li"V gksrk gS fd 'kjhj ds lcls egRoiw.kZ vax efLr"d vkSj
raf=kdk ra=k dks ge] ;ksxkH;kl] mi;qDr vkgkj&fogkj vkSj la;fer thoup;kZ ds
}kjk mUur cukdj vius ekuo thou dks lQy cuk ldrs gSaA

• ;ksx dh fØ;kvksa dk fu;fer vH;kl djus ls] euq"; dk raf=kdk ra=k thou i;ZUr
LoLFk] lfØ; vkSj jksxeqDr cuk jgrk gSA

;wfuVkar iz'u

1- ekuo raf=kdk ra=k dks le>krs gq,] blds egRo ij izdk'k Mkfy,A

2- ekuo raf=kdk ra=k ij ;ksxkH;kl ds izHkko dh lfoLrkj O;k[;k dhft;sA

3- raf=kdk ls vki D;k le>rs gks \ ifjljh; raf=kdk ra=k dh] lfoLrkj ppkZ dhft,A

4- fuEu ij fVIIkf.k;ka fyf[k,&

d½ ekuo efLr"d ds egRoiw.kZ Hkkx x½ ijkuqdEih raf=kdk ra=k

[k½ ekuo efLr"d ij ;ksx dk izHkko ?k½ lq"kqEuk

;wfuVxr iz'uksa ds mRrj

11-1

 d  [k

1- U;wjkWu 1- d

2- rhu 2- d
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3- v[kjksV 3- c

4- lsjhcsye 4- b

5- 31 5- b

11-2

 d  [k x

1- lR; 1- vfgalk 1 – c

2- lR; 2- lsjhcze 2 – a

3- lR; 3- gkbiksFksysel 3 – d

4- vlR; 4- 21 twu 2015 4 – b

5- lR; 5- lsjhcze

lanHkZ xzUFk lwph
1- dY;k.k vkjksX; vad & xhrk izsl xksj[kiqjA

2- ekuo 'kjhj jpuk ,oa fØ;k foKku& izks0 vuUr izdk'k xqIrk] lqfer izdk'ku] vkxjkA

3- 'kjhj vkSj 'kjhj fØ;k foKku & eatq rFkk egs'k pUnz xqIrk] lkabZ fizUV] ubZ fnYyhA

4- ekuo 'kjhj lajpuk ,oa ;ksxkH;kl dk izHkko& MkW0 efyd jktsUnz izrki] jk?ko
ifCyds'ku] ubZ fnYyhA

5- LoLFko`Rr foKku& izks0 jkeg"kZ flag ] pkS[kEck laLÑr izfr"Bku] fnYyhA

6- izkÑfrd vk;qfoZKku& Mk0 jkds'k ftUny] vkjksX; lsok izdk'ku] eqjknuxj ¼m0
iz0½ A

7- izkÑfrd fpfdRlk & jke xksiky 'kekZ] izHkkr izdk'ku] ubZ fnYyhA

8- ,D;wizs'kj & Mk0 vrj flag] ,D;wizs'kj gSYFk lsVaj] p.Mhx<A
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