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ikni rFkk thoksa ds izdkj
,oa izdk;Z

14

'olu vkSj ukbVªkstuh vif'k"V
inkFkks± dk fu"dklu

izR;sd thoèkkjh dks thou ds fofHkUu fØ;k&dykiksa dks djus ds fy, ÅtkZ dh vko';drk
gksrh gS vkSj 'olu&izfØ;k gh ÅtkZ&vko';drk dks iwjk djrh gSA Hkkstu vkSj iks"k.k ij
fy[ks x, ikB esa vki igys gh i<+ pqds gks fd izk.kh Hkkstu ds :i esa mPp ÅtkZ
okys dkcZfud v.kq ysrs gSaA 'olu ds nkSjku] ;g Hkkstu vkWDlhtu dh ekStwnxh esa fo[kafMr
gks tkrk gS vkSj ÅtkZ iznku djrk gSA 'olu ds nkSjku dkcZu MkbZvkWDlkbM Hkh mRiUu
gksrh gS tks ,d vkfo"kkyq (toxic) inkFkZ gS vkSj ftls 'kjhj ds ckgj fudky fn;k tkrk
gSA bl izdkj vkWDlhtu ysuk vkSj dkcZu MkbZvkWDlkbM dks ckgj fudkyuk lHkh izkf.k;ksa
ds fy, ,d vfuok;Z vko';drk gSA

blds lkFk gh lkFk] fofHkUu dksf'kdh; fØ;kvksa ds nkSjku Årdksa esa vU; vusd vkfo"kkyq
vif'k"V inkFkZ] tSls veksfu;k] ;wfj;k vkfn curs gSaA ,sls vkfo"kkyq vif'k"Vksa dks Hkh 'kjhj
ls ckgj fudkyk tkuk Hkh vko';d gSA izkf.k&'kjhj fØ;k ds bUgha nks igyqvksa dk vè;;u
vki bl ikB esa djsaxsA blds lkFk gh vki ;g Hkh le>ksxs fd gekjs 'kjhj esa vif'k"Vksa
dk mRltZu vkSj ty ,oa yo.kksa ds chp larqyu fdl izdkj cuk, j[kk tkrk gSA

mn~ns';

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

 'olu] lk¡l ysuk] var%'olu] fu%'olu vkSj tSo èkkfjrk dks ifjHkkf"kr dj ldsaxs_

 dsapq, vkSj frypV~Vs esa xSlh;&fofue; dk laf{kIr fooj.k ns ldsaxs_

 ekuo 'kjhj esa 'olu&ra=k ds fofHkUu Hkkxksa dk o.kZu vkSj muds izdk;Z crk ldsaxs_

 ekuo 'olu&ra=k dk ,d fpg~fur vkjs[k cuk ik;saxs_

 lk¡l ysus vkSj 'olu esa rFkk var%'olu vkSj fu%'olu esa varj dj ldsaxs_

 lk¡l ysus dh iz.kkyh dk vkSj mlds fofu;eu dk o.kZu dj ldsaxs_
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 iQsiQM+ksa esa 'olu&xSlksa ds fofue; vkSj muds Årdksa esa ykus&ys tkus dk o.kZu dj
ldsaxs_

 'olu&ra=k ds dqN lkekU; fodkjksa ds uke vkSj mudh jksdFkke ds mik; crk ldssaxs_

 mRltZu dh ifjHkk"kk vkSj mlds egÙo dks ifjHkkf"kr dj ldsaxs_

 veksfu;ksRlxZrk (veksfu;k mRlxZrk)] ;wfj;ksRlxZrk (;wfj;k&mRlxZrk) vkSj ;wfjdksRlxZrk
(;wfjdkEy&mRlxZr) tSls 'kCnksa dh O;k[;k dj ik;saxs_

 frypV~Vs ds mRltZu vaxksa dh lwph cuk ik;saxs_

 ekuo mRltZu&ra=k ds fofHkUu Hkkxksa dh lwph vkSj muds dk;ks± dks crk ik;saxs_

 ijkfuL;anu dh O;k[;k vkSj ekuoksa esa ew=k ds cuus dk fooj.k dj ik;saxs_

 ekuo&o`Dd dh lw{en'khZ; lajpuk dk vkjs[k cuk ldsaxs_

 ew=k ds lkekU; vkSj vlkekU; la?kVdksa dh lwph cuk ldsaxs_

 ijklj.k fu;eu&iz.kkyh dh O;k[;k vkSj ADH }kjk mldk fu;eu dj ik;saxs_

 :f/j vk;ru vkSj jDrnkc ds fu;eu esa jsfuu&,sftvks&VsfUlu ra=k dh Hkwfedk dh
O;k[;k dj ldsaxsa_

 o`Dd&fu"dk;Zrk ds ekeys esa viksgu (dialysis) vkSj o`Dd izfrjksi.k dh Hkwfedk dh
O;k[;k dj ldsaxs_

 mRltZu esa ;Ñr dh Hkwfedk dh O;k[;k dj ik;saxsA

14.1 'olu

'olu esa Xywdksl (vkSj vU; iks"kd inkFkks± dk) dk pj.kc¼ vkWDlhdj.k gksrk gS ftlds
iQyLo:i ÅtkZ dk fueksZpu gksrk gSA ;g ÅtkZ ATP (,Mhukslhu VªkbiQkWLiQsV) ds :i
esa lkbVkslkWy esa lafpr gksrh gSA tc Hkh gekjs 'kjhj esa ÅtkZ dh vko';drk gksrh gS]
ATP dk fo[kaMu gks tkrk gS vkSj cgqr cM+s iSekus ij ÅtkZ dk fueksZpu gks tkrk gSA

'olu fuEufyf[kr pj.kksa esa laiUu gksrk gS %

pj.k 1- xSlh; fofue;
blds varxZr dksf'kdk vkSj mlds vkl&ikl ds ekè;e ds chp xSlksa dk fofue; gksrk
gSA dksf'kdk,¡ i;kZoj.k ls vkWDlhtu (O2) izkIr djrh gSa vkSj dkcZu MkbvkWDlkbM  (CO2),oa
ty (H2O) dks okil i;kZoj.k esa NksM+ nsrh gSaA vfèkdka'k mPprj izkf.k;ksa esa ;g fofue;
nks voLFkkvksa esa gksrk gS %

(d) izkf.k ds 'kjhj vkSj mlds ckgjh i;kZoj.k ds chp xSlksa dk fofue; gksrk gS ftls
laokru (ventilation) vFkok lkal ysuk (Breathing) Hkh dgrs gSaA

([k) 'oluh lrg vkSj dksf'kdkvksa ds chp O2 vkSj CO2 dk ifjogu gksrk gSA ;g
vkWDlhtu vxys pj.k (pj.k 2) esa] vFkkZr~ dksf'kdh; 'olu ds nkSjku iz;qDr dj
yh tkrh gSA dksf'kdh; 'olu dksf'kdk ds Hkhrj laiUu gksrk gSA
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pj.k 2- dksf'kdh; 'olu

;g ,d tfVy vkSj ifj"Ñr izfØ;k gS tks dksf'kdk æO; vkSj dksf'kdk ds ekbVksdkWfUMª;k
esa gksrh gSA blesa fuEufyf[kr izfØ;k;sa gksrh gSa %

(i) Årdksa }kjk vkWDlhtu izkIr djuk]
(ii) Xywdksl vkSj vU; iks"kd inkFkks± dk pj.kc¼ vkWDlhdj.k] vkSj
(iii) dkcZu MkbvkWDlkbM ,oa ÅtkZ dk fueksZpuA

'olu&ra=k dk ewyHkwr y{; Årdksa dks vkWDlhtu miyCèk djkuk vkSj muesa ls dkcZu
MkbvkWDlkbM dks ckgj fudyuk gksrk gSA

fp=k 14.1 'olu ds lkekU; y{k.k

14.1.1 fofHkUu izkf.k;ksa esa 'olu&fofue;

 lHkh izk.kh folj.k dh fof/ }kjk vius i;kZoj.k ls xSlksa dk fofue; djrs gSaA

 xSl f>Yyh esa ls gksdj ckgj dh rjiQ ls (tgk¡ mldh lkanzrk (vkaf'kd nkc vfèkd
gksrk gS) Hkhrj dh rjiQ (tgk¡ mldh lkanzrk vis{kkÑr de gksrh gS) folj.k }kjk
igqap tkrh gS

 bl izdkj 'olu&lrg ij ls vkWDlhtu xzg.k dj yh tkrh gS vkSj dkcZu MkbvkWDlkbM
ckgj fudky nh tkrh gSA

 izHkkoh <ax ls xSl&fofue; ds fy, 'olu&lrg foLr`r] ue] vR;fèkd laoguh ;qDr]
iryh vkSj vkWDlhtu ,oa dkcZu MkbvkWDlkbM ds fy, ljy :i ls ikjxE; gksuh
pkfg,A

 bl vko';drk dh iwfrZ djus ds fy, izkf.k&txr~ esa fofHkUu izdkj ds tfVy 'olu&ra=kksa
dk fodkl gqvk gSA bl ikB esa vki buesa ls dqN ds ckjs esa i<+saxsA

ok;q

ok;q dwfidk;s

ifjlapj.k ra=k

dk; Ård dksf'kdh; 'olu

xSlh; ifjogu

lkal ysuk
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14.1.2 dsapq, esa 'kjhj dh lkekU; lrg ij xSl fofue;μRoph; 'olu (cutaneous
respiration)

 dsapq, esa 'olu&vax ugha gksrsA mldh laiw.kZ Ropk ,d 'olu&lrg dh Hkkafr dk;Z
djrh gSA

 Ropk iryh] ue vkSj muesa Hkjiwj #fèkj&dsf'kdk,¡ ekStwn gksrh gSaA vr% ;g Ropk 'olu
ds fy, iwjh rjg ls mi;qDr gksrh gSA

 'kjhj dh lrg ij ueh dh ,d ijr gksrh gS_ ;g ijr 'ys"ek xzafFk;k¡ ds lzko] nsgxqgk
(lhykseh) rjy inkFkks± vkSj mRlthZ vif'k"V inkFkks± dh gksrh gSA

 Ropk esa fLFkr dsf'kdk,¡ Ropk ij ekStwn ty (ueh) esa ?kqyh gqbZ vkWDlhtu dks rks
xzg.k dj ysrh gS] vkSj CO2 dks ckgj okrkoj.k esa NksM+ nsrh gSaA

 dsapqvksa esa can izdkj dk ifjlapj.k ra=k gksrk gS ftldk vFkZ gS #fèkj dk #fèkj&okfgdkvksa
ds Hkhrj cgukA 'olu&o.kZd gheksXyksfcu #fèkj&IyST+ek esa ?kqyk gqvk gksrk gS] dksf'kdkvksa
ds Hkhrj ughaA ekuoksa vkSj vU; d'ks#fd;ksa esa gheksXyksfcu RBC ds Hkhrj gksrk gSA

 #fèkj&okfgdkvksa esa fu;fer :i ls ladqpu gksrk jgrk gS ftlls #fèkj&ifjlapj.k esa
lgk;rk feyrh gS vkSj bl izdkj 'kjhj esa ?kqyh gqbZ xSlksa ds ifjogu esa Hkh lgk;rk
feyrh gSA

esa<+d esa Hkh mldh ue Ropk ds tfj, FkksM+k&cgqr Roph; 'olu (Ropk ds ekè;e
ls 'olu) gksrk gSA esa<d esa Roph; 'olu fo'ks"k :i ls 'khrfuf"Ø;rk ds nkSjku
gksrk gS tc os lnhZ ls cpus ds fy, fuf"Ø; gks tkrs gSaA gkykafd] esa<d eq[;r%
iQsiQM+ksa ls lk¡l ysus okyk izk.kh gSaA

14.1.3 frypV~Vs dk 'okluyh ra=k

vkius ns[kk gksxk fd dhV vius mnj dks iQSykrs vkSj fldksM+rs jgrs gSaA blh ls mudk
xSl&fofue; gksrk gSA

 vfèkdka'k dhVksa dh Hkkafr] frypV~Vk viuh vkarfjd ufy;ksa] ftUgsa okfrdk,¡ (VªSfd;k)
dgrs gSa] ds tfj, lk¡l ysrk gSA

 ;s ufy;k¡ 'kjhj ds Hkhrj O;kid :i ls foHkkftr gksrh gSa vkSj ok;q dks ok;qeaMy
ls lhèks gh Årdksa rd ys tkrh gSA

 frypV~Vs esa] tSlk fd uhps fn, x, izokg pkVZ esa fn[kk;k x;k gS] 'olu esa #fèkj
dk dksbZ ;ksxnku ugha gksrkA okfrdk,¡ ;qfXer js[kkfNnz&tSls jaèkzksa ds tfj, ckgj dh
rjiQ [kqyrh gS ftUgsa 'okljaèkz dgrs gSA ;s 'okljaèkz o{k vkSj mnj ij ik'oks± esa [kqyrs
gSaA
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 egkokrdksa (egk'okl uyh) dh ckjhd 'kk[kkvksa dks y?kqokrd ('okl ukfydk) dgrs
gSa tks 'kjhj dh dksf'kdkvksa ds Hkhrj rd igq¡prh gSa vkSj 'olu&xSlksa ds folj.k dks
lhèks gh dksf'kdkvksa ds Hkhrj vkSj ckgj gksus nsrh gSaA

 y?kqokrdksa ds fljs ckjhd gksrs gSa vkSj muesa rjy Hkjk gqvk gksrk gS ftlesa 'olu&xSlsa
?kqyh gqbZ jgrh gSaA mnj ds ckjh&ckjh ls ladqapu vkSj foLrkj.k ds }kjk ok;q Hkhrj
vkSj ckgj vkrh&tkrh jgrh gSA

fp=k 14.2 frypV~Vs dk 'okluyh&ra=k

14.1.4 ekuoksa dk 'olu&ra=k (iQqÝiQqlh 'olu)

 ekuo esa lqfodflr 'olu ra=k gksrk gS tks muds 'kjhj esa vkWDlhtu dh mPprj vko';drk
dh iwfrZ ds fy, mi;qDr gksrk gSA

 'olu ra=k uklk}kj] uklk&xqgk] xzluh] daB] 'okluyh vkSj 'olfudkvksa (bronchi)

dk cuk gksrk gSA

 nksuksa 'olfudk,a O;kid :i ls 'kkf[kr gksdj 'olfu;ksa (bronchioles) vkSj vafre
'olfu;ksa esa c¡Vh gksrh gSa vkSj varr% ok;q dks'kksa esa tkdj lekIr gksrh gSa ftUgsa dwfidk,¡
dgrs gSaA 'olfudkvksa] mudh 'kk[kkvksa vkSj ok;q&dks'kksa ds pkjksa rjiQ ,d nksgjh f>Yyh
gksrh gS ftls iQqÝiQqlh f>Yyh dgrs gSa ftlls iQsiQM+s cus gksrs gSaA iQsiQM+s izeq[k 'olu
vax gksrs gSaA

 ok;q uklk}kjksa esa gksdj 'olfu;ksa vkSj ok;qdks'kksa rd igq¡prh gSA ok;qdks'k dksf'kdkvksa
dh dsoy ,d ijr ls cus gksrs gSa vkSj muesa cM+h ek=kk esa #fèkj dksf'kdk,¡ igq¡prh
gSaA vkWDlhtu dwfidkvksa ls dsf'kdkvksa rd igq¡prh gS vkSj vU; dsf'kdkvksa ls CO2

dwfidkvksa esa pyh tkrh gS rkfd mls ogk¡ ls ckgj fudkyk tk,_ dwfidk gh os vax
gksrs gSa ftuds Hkhrj xSlksa dk okLrfod fofue; gksrk gSA

vkWDlhtu dk mi;ksx vkSj
dkcZuMkbvkkDlkbM dk

fu"dklu

ÅrdVªsfd;k

'okl ja/zok;q esa vkWDlhtu (O2)

ok;q esa CO2
O2

O2
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 iQsiQM+ksa dh lqj{kk ds fy, muds Åij nksgjh ijr okyh iQqÝiQqlh f>Yyh p<+h gksrh
gSA mlds Hkhrj iQqÝiQqlh rjy Hkjk gksrk gS] ftlds dkj.k iQsiQM+ksa ds Hkhrj xfr lgt
gks tkrh gSA

 izR;sd iQsiQM+k 'kkf[kr 'olfudk&ufy;ksa dk ,d o`{k tSlk ra=k gksrk gSA

 muesa ls lcls ckjhd 'olfudk yk[kksa lw{e dks'k&tSlh lajpukvksa esa igq¡pdj lekIr
gksrh gS ftUgsa dwfidk,¡ dgrs gSaA

 dwfidkvksa dh f>Yyh cgqr iryh vkSj ue gksrh gS vkSj mu ij #fèkj dsf'kdkvksa
dk Hkjiwj tky cuk gksrk gSA

 dsf'kdkvksa vkSj dwfidkvksa nksuksa dh fHkfÙk;k¡ piVh ,fiFkhfy;eh dksf'kdkvksa dh dsoy
,d ijr dh cuh gksrh gSA

ekuo 'olu&ra=k ds fofHkUu Hkkxksa dh lajpuk ,oa dk;ks± ds fy, uhps nh xbZ rkfydk
14-1 nsf[k,A

rkfydk 14-1 ekuo 'kjhj ds 'olu&vax

vax lajpuk dk;Z

1. uklk}kj

2. uklk xqgk

3. xzluh (xyk)

4. daB (Loj ckWDl)

5. 'okluyh (ok;quyh)

ukd dk }kj (fNnz)

'ys"ek f>Yyh vkSj
i{ekfHkdkvksa ls <¡dh gqbZ
gksrh gSA

is'kh; uyh

,d NksVk&lk mikfLFky
vax ftlds lkFk okd~
jTtq yxs gksrs gSa % blesa
i{ekfHkdke; ,ihFkhfy;e
dk vLrj yxk gksrk gSA

blesa C&vkdkj ds
mikfLFky oy; cus gksrs gSa
tks bls dM+k cuk nsrs gSa
rkfd ;g fpid u tk,A
'okluyh nks 'olfuvksa esa
foHkkftr gks tkrh gS tks
nksuksa issQiQM+ksa esa pyh tkrh
gSaA

vokafNr df.kdkvksa dks Hkhrj u tkus nsukA
èkwy] thok.kq dks ogha jksd nsrh gSA
xzluh ds Hkhrj tkus okyh ok;q dks xje
dj nsrh gSA

'olu&xSlksa vkSj ikpu ekxZ esa tkus okys
Hkkstu nksuksa ds fy, lkekU; ekxZ_ ;s nksuksa
ekxZ ?kkVh <Ddu ls vyx&vyx cus jgrs
gSaA ?kkaVh <Ddu ,d iYys tSlh lajpuk gksrh
gS tks Hkkstu dks fuxyrs le; 'okluyh
jaèkz (ck?k uyh dk }kj) dks can j[krk gSA

xzluh dks 'okluyh ds lkFk tksM+rk gS_ Loj
mRiUu djus esa enn djrk gSA

'olfu;ksa rd dk ok;q&ekxZA
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6. 'oluh (Bronchus –

Plural Bronchi)

7. 'olfudk
(bronchiole)

8. dwfidk,¡ (ok;qdks'k)

fp=k 14.3 (d) ekuo iQsiQM+s] ([k) 'olfudkvksa dk fo'kk[ku] ;s 'kk[kk,¡ varLFk
dwfidkvksa rd igq¡prh gSaA

rkfyd 14-2 lk¡l ysus (Breathing) vkSj 'olu (Respiration) esa varj

lkal ysuk ('oklksPNokl) 'olu

1. HkkSfrd izfØ;kA

2. dsoy ljhl`iksa] if{k;ksa vkSj Lruèkkfj;ksa esa gksrh
gSA

3. ;g ,d y;kRed izfØ;k gSA

4. ,d dksf'kdkcká izfØ;k gSA

5. blesa izk.kh vkSj mlds ckgjh i;kZoj.k ds chp

xSlksa dk fofue; gksrk gSA

izR;kLFk] i{ekfHkdke; vkSj
'ys"ek&f>Yyh ls <¡dh gqbZA

'oluh dh vafre 'kk[kk
tks dwfidkvksa esa izos'k dj
tkrh gSaA

iryh] ue ,oa
#fèkj&dsf'kdkvksa ls ;qDr

isQiQM+ksa esa izos'k djrh gSa vkSj foHkkftr gksdj
f}rh;d 'olfu;k¡] r`rh;d 'olfu;k¡ vkSj
varr% vafre 'olfu;k¡ cukrh gSaA ;s lc
feydj ^'oluh o`{k* cukrh gSaA

ok;q dks dwfidkvksa rd ys tkrh gSaA

xSlksa dk fofue;A

1. tSo&jlk;u izfØ;k ftlesa ,atkbe Hkh
'kkfey gksrs gSaA

2. lHkh thoksa esa gksrk gSA

3. ;g ,d vfoPNUu izfØ;k gSA

4. ;g ,d var%dksf'kdh; izfØ;k gSA

5. blesa Xywdksl dk ,atkbeh fo?kVu gksrk
gS vkSj ÅtkZ dk fueksZpu gksrk gSA

ySfjaDl (daB)
mikfLFky oy;

'oluh

iqQÝiqQl
/euh

dsf'kdk tky

dwfidk dwfidk dkV

ok;q xqgk ;k
buiQaMhcqye (ok;q

dksf"Bdk)

dwfidh; okfguh

iqQÝiqQl /euh dh
'kk[kk,a ;k /efudk

r`rh;d 'oluh

f}rh;d 'oluh

mikfLFky
oy;

'okluyh
(Vªsfd;k)

'okluyh

iqQÝiqQl
f'kjk;sa

'okl uyh

'oluh

izkFkfed 'oluh
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1- 'olu dh ifjHkk"kk fyf[k,\
............................................................................................................................

2- mu nks xSlksa ds uke fyf[k, ftudk 'olu ds nkSjku fofue; gksrk gSA
............................................................................................................................

3- Roph; (Rod~) 'olu D;k gksrk gS\ ,d ,sls izk.kh ds uke fyf[k, ftlesa Roph;
'olu gksrk gSA
............................................................................................................................

4- dsapq, ds #fèkj dk D;k jax gksrk gS\ ;g jax fdl o.kZd ds dkj.k gksrk gS\
............................................................................................................................

5- frypV~Vs dh dksf'kdkvksa rd vkWDlhtu fdl izdkj igq¡prh gS\

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

6- tarqvksa ds ml lewg dk uke crkb, ftuesa xSlh; fofue; esa #fèkj dh dksbZ Hkwfedk
ugha gksrhA
............................................................................................................................

7- frypV~Vs esa 'okluyh ckgj fdl izdkj [kqyrh gS\

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

8- ekuo esa og ekxZ crkb, ftlls gksdj ok;q uklk }kjksa ls gksdj iQsiQM+ksa rd igq¡prh
gSA
............................................................................................................................

9- ekuoksa ds 'olu&ra=k ds ml Hkkx dk uke crkb, tgk¡ ok;q dk fuL;anu gksrk gS]
og ue vkSj xeZ gksrh gSA
............................................................................................................................

10- ekuoksa esa ?kkaVh <Ddu dk D;k dk;Z gS\

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

14.2 iQqÝiQqlh 'olu dh iz.kkyh

'olu&ra=k dk izèkku dk;Z gS fofHkUu Årdksa dks vkWDlhtu miyCèk djkuk vkSj muls
dkcZu&MkbZvkWDlkbM dks nwj gVkukA ;g laiw.kZ izfØ;k fuEufyf[kr pj.kksa esa iwjh gksrh gS %

(i) lkal ysuk ;k iqQiqQlh laokru ftlls fd i;kZoj.kh; ok;q vkSj isQiQM+ksa ds chp vkWDlhtu
vkSj dkcZuMkbZvkWDlkbM dk fofue; gksrk gSA

(ii) dwfidkvksa dh lrg ij xZlksa dk fofue;

(iii) Årdksa esa xSlkas dk ifjogu o fofue;

(iv) dksf'kdh 'olu
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(i) lk¡l ysuk vFkok iQsiQM+ksa esa ok;q laokru (Hkjuk&NksM+uk)
;g ,d ;kaf=kd izfØ;k gS ftlesa ok;q dks iQsiQM+ksa ds Hkhrj ys tkuk vkSj mls ckgj
fudkyuk gSA lk¡l ysuk ,d vuSfPNd izfØ;k gS] ysfdu fof'k"V ifjfLFkfr;ksa esa ;g
,sfPNd Hkh gks ldrh gSA ;g nks pj.kksa esa iwjh gksrh gSA ftuesa iQsiQM+s ckjh&ckjh
ls ladqfpr vkSj iQSyrs gSaA

1- var%'olu (Inspiration) vFkok ok;q dks Hkhrj ysuk] vkSj

2- fu%'olu (expiration) vFkok ok;q dks ckgj fudkyuk (nsf[k, fp=k 14.4)

1- var%'olu (ok;q Hkhrj ysuk) % iQsiQM+ksa ds vkèkkj ij ,d xqEcnkdkj is'kh; Mk;kizQke
(eè; iV) ekStwn gksrk gSA ladqfpr gksus ij ;g piVk vkSj uhps dh rjiQ >qd
tkrk gSA iQsiQM+ksa dh fupyh lrg uhps dh rjiQ f[kap tkrh gS vkSj mudk vk;ru
c<+ tkrk gSA ilfy;ksa ds chp esa fLFkr cká varji'kqZdk isf'k;k¡ ladaqfpr gksrh gSa]
ilfy;ksa dk <k¡pk ckgj dh rjiQ vkSj Åij mB tkrk gSa] iQsiQM+ksa ds Hkhrj ok;q
dk nko de gks tkrh gS vkSj rc ok;qeaMyh; ok;q vanj rsth ds lkFk izos'k dj
tkrh gS vkSj iQsiQM+ksa dks rkth ok;q ls Hkj nsrh gSA bl izdkj var%'olu lk¡l ysus
dh lfØ; izkoLFkk gSA

2- fu%'olu (ok;q ckgj fudkyuk) % bl pj.k esa cká varji'kqZdk isf'k;k¡ f'kfFky iM+
tkrh gSa vkSj vkarfjd varjki'kqZd isf'k;k¡ ladqfpr gksrh gSaA blds iQyLo:i ilfy;ksa
dk <k¡pk uhps dh rjiQ vkSj Hkhrj dh rjiQ vk tkrk gSA Mk;kizQke (eè; iV)
Hkh f'kfFky iM+ tkrk gS vkSj viuh ewy xqEcnkdkj fLFkfr esa vk tkrk gSA mnjh;
vax Mk;kizQke dks nckrs gSaA bl ifjorZu ds dkj.k lhus dh xqgk dk vk;ru ?kV
tkrk gS] vkSj iQsiQM+ksa ds Hkhrj ok;qnkc c<+ tkrh gS] vkSj iQsiQM+ksa ds Hkhrj ok;q
nkc c<+ tkrh gS rFkk CO2 ls lar`Ir ok;q fudky nh tkrh gSA

cyiwoZd lk¡l ysuk % cyiwoZd lk¡l ysrs le; ;g laHko gS fd var%'olu
vkSj fu%'olu nksuksa gh lfØ; izfØ;k,¡ gksrh gksa] D;ksafd xgjh lk¡l ysrs le;
dqN vU; varjki'kqZd isf'k;ksa ,oa mnjh; isf'k;ksa ls Hkh dke fy;k tkrk gSA

fp=k 14.4 lk¡l ysus dh fØ;kfofèk

o{k fHkfÙk

var%'olu

ckg~;'olu

Mk;kizQke

'okluyh

isQiQM+s

ân;

var% LFkku

ik'oZ n`';

'okluyh

isQiQM+s
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14.2.2 dwfidk dh lrg ij xSlksa dk fofue;

 #fèkj gh og ekè;e gS tks vkWDlhtu dks iQsiQM+ksa ls fofHkUu Årdksa rd vkSj Årdksa
ls iQsiQM+ksa rd ykrk ys tkrk gSaA

 iQqÝiQql èkeuh fovkWDlhtfur #fèkj dks iQsiQM+ksa rd ykrh gSA ;g èkeuh iQsiQM+ksa esa ckjhd&ckjhd
dsf'kdkvksa esa c¡V tkrh gS tks dwfidkvksa dks pkjksa vksj ls ?ksj ysrh gSaA

 dwfidk,¡ vkSj dsf'kdk,¡ nksuksa gh ,fiFkhfy;e dh iryh fHkfÙk okyh dsoy ,d ijr
dh cuh gksrh gS vkSj blhfy, muds chp xSl fofue; vklkuh ls gks tkrk gSA

 dwfidk&ok;q esa vkWDlhtu vfèkd gksrh gS vkSj dsf'kdkvksa esa dkcZu MkbZvkWDlkbM vfèkd
gksrh gSA dwfidkvksa vkSj dsf'kdkvksa ds chp vkWDlhtu vkSj dkcZu MkbZvkWDlkbM ds
nkc esa varj gksus ds dkj.k] vkWDlhtu dwfidk ok;q ls folfjr gksdj dsf'kdkvksa ds
#fèkj esa pyh tkrh gSA blh le; dkcZu MkbZvkWDlkbM dsf'kdkvksa ds #fèkj esa ls
folfjr gksdj dwfidkvksa dh ok;q esa pyh tkrh gSA

 vkWDlhtfur #fèkj iQqÝiQql&f'kjk }kjk iQsiQM+ksa ls ân; esa pyh tkrh gSA

vnyrs&cnyrs vk;ru %

rkfydk 14-3 esa ,d lkekU; o;Ld ekuo esa lk¡l ysus ds nkSjku ok;q ds vnyrs&cnyrs
vk;ru fn, x, gSaA

rkfydk 14-3 % lk¡l ysus ds nkSjku ok;q ds vnyrs&cnyrs vk;ru

Tokjh; vk;ru (Tidal vol-

ume)

tSo èkkfjrk (Vital capacity)

var%'oluh fufpr vk;ru
(IRV)

fu%'oluh fufpr vk;ru
(ERV)

vo'ks"k vk;ru (Residual
volume)

laiw.kZ iQsiQM+k&èkkfjrk (Total

lung capacity)

fcuk fdlh Li"V iz;kl ds (;kuh lkekU; lk¡l
ysus ds nkSjku) Hkhrj ys tk;h tkus okyh vkSj
ckgj fudkys tkus okyh ok;q dk vk;ruA

ml ok;q dk vk;ru tks xgjh ls xgjh lk¡l
ysus ds ckn vfèkd ls vfèkd lk¡l (VC =
1RV + TV + ERV) NksM+s tkus esa 'kkfey gSA

ml ok;q dk vk;ru tks lkekU; var%'olu ds
ckn cyÑr var%'olu }kjk Hkhrj yh tk ldrh
gSA

ml ok;q dk vk;ru tks lkekU; fu%'olu ds
ckn cyÑr fu%'okl }kjk ckgj fudkyh tk
ldrh gSA

ml ok;q dk vk;ru tks cyÑr fu%'olu ds
ckn Hkh ckgj fudkyk ugha tk ldrhA ;g og
ok;q gS tks isQiQM+ksa esa vkSj ok;q&ekxZ ds Hkhrj
cuh jgrh gSA

lHkh isQiQM+ksaa&vk;ruksa dk tksM+ (vfèkdre ok;q)
tks vfèkdre var%'olu ds ckn nksuksa isQiQM+ksa esa Hkjh
jgrh gSA

300 mL

3400&4800 mL

2000&3000 mL

1000 mL

1000&1500 mL

5500&6000 mL
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èkweziku djus okyksa rFkk risfnd ds jksfx;ksa dh tSo èkkfjrk dkiQh gn rd de
gks ldrh gSA nwljh rjiQ] [ksydwn esa Hkkx ysus okyksa vkSj xoS;ksa (xk;dksa) dh
tSo èkkfjrk vis{kkÑr vfèkd gksrh gSA

14.2.3 #fèkj }kjk vkWDlhtu dk ifjogu iQsiQM+ksa ls Årdksa rd

vkWDlhtu dk dkjxj ifjogu gheksXyksfcu uked ,d tfVy #fèkj&izksVhu ds }kjk gksrk
gSA ;g ykSg&izpqj izksVhu yky :f/j df.kdkvksa (R.B.C) ds Hkhrj Hkjh gksrh gS vkSj
blh ds dkj.k #fèkj yky gksrk gSA iQsiQM+ksa ls Årdksa rd dqy vkWDlhtu dk yxHkx
97 izfr'kr Hkkx gheksXyksfcu ds lkFk feydj igq¡prk gSA vkWDlhtu dk dsoy 3% Hkkx
dk ifjogu IyST+ek ds }kjk ?kqyh gqbZ voLFkk esa gksrk gSA #fèkj dk vkWDlhtuhdj.k iQsiQM+ksa
esa gksrk gSA vkWDlhtu ds pkj v.kq gheksXyksfcu ds lkFk feydj ,d mRØe.kh; ;kSfxd
cukrs gSa ftls vkWDlhgheksXyksfcu dgrs gSaA

( )2 2Hb + 4O      Hb 4O
iQs iQM+kas  dh dwfidk,a

lfØ; Årdkas esa
(ghekXyksfcu) (vkWDlhgheksXyksfcu)

vkWDlhtfur #fèkj tc Årdksa dh lrg rd igq¡prk gS ml le; Årdksa esa CO2 dh
mPp lkanzrk gksrh gSA gheksXyksfcu [Hb (4O2)] vkSj vkWDlhtu ds chp dk caèku vfLFkj
gksus ds dkj.k #fèkj esa ls vkWDlhtu ckgj vk tkrh gSA vkWDlhtu rks Årdksa ds Hkhrj
iz;qDr dj yh tkrh gS vkSj dkcZu MkbZvkWDlkbM #fèkj }kjk okil ys yh tkrh gSA

12.4.4 dkcZu MkbZvkWDlkbM dk ifjogu (Årdksa ls iQsiQM+ksa esa)

#fèkj dkcZu MkbZvkWDlkbM dk ifjogu vis{kkÑr vklkuh ls dj ysrk gS D;ksafd dkcZu
MkbZvkWDlkbM dh foys;rk (?kqyu'khyrk) vfèkd gksrh gSA lfØ; Ård yxkrkj CO2 cukrs
jgrs gSaA ;g CO2 iQsiQM+ksa rd rhu fofèk;ksa esa igq¡prh gSa %

(i) jDr IyST+ek esa HkkSfrd :i esa ?kqyh gqbZA (bl fofèk esa dqy (ifj) okfgr CO2
dk dsoy 5-7% Hkkx gh ys tk;k tkrk gSA

(ii) RBCs ds gheksXyksfcu esa lhèks la;ksftr gksdj ftlls dkcsZ,sehuksgheksXyksfcu
(Carbaminohaemoglobin) cu tkrk gSA (dsoy yxHkx 21-23 izfr'kr)

(iii) IyST+ek esa ?kqyh gksdj ckbdkcksZusVksa (bicarbonates) ds :i esa] ijarq ;s ckbdkcksZusV
,d ,atkbe dkcksZfud ,sugkbMªst (carbonic anhydrase) ds mRizsj.k ls RBCs ds
vanj curs gSa vkSj mlds ckn muesa ls folfjr gksdj ckgj IyST+ek esa vkrs gSa (CO2
dk lcls cM+k va'k ;gh gksrk gS] yxHkx 75&80 izfr'kr)

2 2 2 3CO  + H O     H CO
,atkbe

dkckZfs ud ,ugkbMstª
dkcksZfud vEy

2 3 3H CO     HCO H− +⎯⎯→ +
dkcksZfud vEy     ckbdkcksZusV
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ckbdkcksZusV vR;fèkd ?kqyu'khy gksrk gS vkSj #fèkj IykTek esa ?kqy tkrk gSA ;g okil
jDrk.kqvksa esa pyk tkrk gS vkSj dwfidkvksa esa CO2 vkSj H2O esa fo?kfVr gks tkrk gSA
iQsiQM+ksa ds Hkhrj igq¡ph CO2 dwfidkvksa ds vanj ok;q esa NksM+ nh tkrh gS vkSj varr%
lk¡l ds lkFk ckgj fudky nh tkrh gS (fp=k 14-5)A

fp=k 14.5 #fèkj esa CO2 dk ifjogu

14.2.5 'olu dk fu;eu

lkekU;r;k vkjke dh fLFkfr esa vkSj phf<+;k¡ p<+rs le; fxurh dhft, fd vki fdruh
ckj lk¡l ysrs gSaA lk¡l ysus dh nj esa ;g ifjorZu D;ksa vkrk gS\ vc vki 'olu ds
fu;eu ds ckjs esa tkudkjh izkIr djsaxssA

'olu dk fu;eu raf=kdk&ra=k ds vèkhu gksrk gSA raf=kdk dksf'kdkvksa ds rhu lewg gksrs
gSa ftUgsa 'olu dsanz dgrs gSaA ;s dsanz efLr"d ds esMqyk vkWCykaxsVk vkSj ikWUl esa fLFkr
gksrs gSaA ;s dsanz gSa %

(d) i`"B 'olu&lewg % ewyHkwr 'olu&y; mRiUu djrk gSA ;g cká varjki'kqZd isf'k;ksa
dks míhIr djrk gSA Mk;kizQke ladaqfpr gksrk gS vkSj var%'olu vkjaHk gks tkrk gSA
míhiu lekIr gksus ij] isf'k;k¡ f'kfFky iM+ tkrh gSa] vkSj rc fu%'olu vkjaHk gks
tkrk gSA

([k) vèkj 'olu&lewg c<+h gqbZ 'olu vko';drkvksa ds gksus ij ladsr Hkstrk gSA ;g
var%'olu vkSj fu%'olu nksuksa dk fu;a=k.k djrk gSA

(x) ikWUl esa fLFkr 'okl vuqpyuh ('okluqpyuh) (Pneumotaxis) dsanz var%'olu ds
can djus ds fcanq dk fu;a=k.k djrk gS vkSj bl izdkj var%'olu vkSj fu%'olu
ds chp laØkfr&dky fufoZ?u :i ls gks tkrk gSA

'oluh; dksf'kdk

IyST+ek
RBC

vkWDlhtu O2 + Hb → HbO2

CO2 + H2O → H+ + HCO3
–

NaCl→Na+HCO3
→ NaHCO3

Cl–

dkcZu
MkbZ

vkDlkbM

10-20% Hb ls caf/r

75% ckbdkcksZusV ds :i esa

CO2 + Hb → HbCO2

5% IyST+ek esa ?kqfyr
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#fèkj esa dkcZu MkbvkWDlkbM vkSj gkbMªkstu vk;uksa esa o`f¼ gksus ij 'olu&nj c<+
tkrh gSA

14.2.6 dksf'kdh; 'olu

jDr }kjk ys tkbZ xbZ vkWDlhtu dk ltho dksf'kdkvksa ds Hkhrj dksf'kdh; 'olu esa mi;ksx
dj fy;k tkrk gSA dksf'kdh; 'olu ,d lfEeJ izfØ;k gS tks ekbVksdkWf.Mª;k esa laiUu
gksrh gSaA dksf'kdh; 'olu ds nkSjku Xywdksl dk vkWDlhdj.k gksdj ÅtkZ fueqZDr gksrh gSA
fudyh gqbZ ÅtkZ ATP (adenosine triphosphate) ds v.kqvksa esa laxzfgr gks tkrh gS vkSj
dksf'kdk esa mi;ksx ds fy, rqjar miyCèk gksrh gSA bl izfØ;k dks lkjka'k esa bl izdkj
n'kkZ;k tk ldrk gSA

6 12 6 2 2 2C H O  + 6CO  6CO  + H O + ATP ( e)⎯⎯⎯⎯⎯⎯→ekbVksdkWf.Mª;k
Åtk@Z

dksf'kdh; 'olu

tc 'olu O2 dh mifLFkfr esa gksrk gS rc mls ok;oh; 'olu (aerobic respiration)

dgrs gSaA ;g 'olu vfèkd dkjxj gksrk gS pw¡fd blesa ,d v.kq Xywdkst ds vkWDlhdj.k
esa 38 ATP fudyrs gSaA

dqN le; rd O2 ds vHkko dh fLFkfr esa vok;oh; 'olu (anaerobic respiration)

gksrk jg ldrk gSA ;g vdkjxj gksrk gS D;ksafd blesa izfr xzke v.kq Xywdkst ls dsoy
2 ATP gh cu ikrs gSaA

'olu

(Xywdksl dk fo?kVu rkfd ÅtkZ fueZqDr gks lds)

ok;oh; vok;oh;
(O2 miyCèk gksus ij) (O2 ds vHkko esa)

↓ ↓

Xywdksl Xywdksl

↓ ↓

            2-ikb:fod vEy     2-ikb:fod vEy → 2 ySfDVd vEy + 2ATP

↓ ↓

6CO2 + 6H2O + 38ATP 2CO2 + ,sYdksgy + 2ATP

← O2
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14.3 lkekU; 'olu&fodkj vkSj mudh jksdFkke

jksx dkj.k jksx y{k.k jksdFkke

'olfudk nek@
,sLFkek (czkWfd;y
,sLFkek)

'oluh'kksFk
(czksadkbfVl)

U;qeksfu;k
(PENUMONIA)

;{ek
(V~;wcjd yksfll)

iQsiQM+s ds
O;olk;f;d ladV
(vkWD;wis'kuy
gStMsZ)

blesa lk¡l ysus vkSj [kk¡lus esa
ijs'kkuh gksrh gS] D;ksafd vR;fèkd
'ys"ek ds dkj.k 'olfudk,¡
(bronchioles) ladh.kZ (#¡èk)
gks tkrh gSA

yxkrkj [kk¡lh vkuk vkSj gjs ls
jax ds lkFk uhyk diQ fudyrk
gSA

blls Toj gks tkrk gS] ihM+k gks
tkrh gS vkSj rst [kk¡lh gksrh
gSA isQiQM+s ds vfèkdka'k ok;q
vodk'k rjy vkSj e`r WBC

ls Hkj tkrs gSaA

;g vU; vusd vaxksa esa Hkh gks
ldrk gS] ysfdu isQiQM+ksa dk
;{ek jksx lcls vfèkd lkekU;
gSA otu esa deh vkuk vkSj
[kk¡lh vkuk lcls lkekU; y{k.k
gSA blds lkFk bl jksx esa gYdk
Toj Hkh cuk jgrk gSA xaHkhj
ekeyksa esa [kk¡lh ds lkFk [kwu
Hkh vkus yxrk gSA

;g jksx 10&15 o"kks± rd
izHkkfor gksus ds ckn izdV gksrk
gSA blds dkj.k isQiQM+ksa esa
rarqe;rk gks tkrh gSA

fotkrh; inkFkZ ds izHkko
esa vkus ls ;FkklaHko cpsaA
;gh bl jksx ls cpus dk
lcls vPNk mik; gSA

èkq,¡ vkSj èkwy ds izHkko esa
vkus ls bl jksx ls cpk;k
tk ldrk gSA

mu LFkkuksa ij tkus ls cpsa
tgk¡ laØe.k iSQyk gqvk
gksA

BCG (oslhyl dkYesVh
X;wfju) ds Vhds ls ;{ek
jksx dh jksdFkke dh tk
ldrh gSA goknkj ?kjksa vkSj
izksVhu&izpqj [kqjkd Hkh
;{ekjksfx;ksa ds fy, t:jh
gSA

lqj{kkRed eq[kkoj.k
(udkc) vkSj oL=k iguus
ls bu jksxksa ls cpk tk
ldrk gSA fu;e ls MkWDVjh
tk¡p Hkh t:jh gSA

;g ,d ,sythZ izdkj dk
jksx gS tks ok;q esa dqN
fotkrh; inkFkZ ds dkj.k
mRiUu gksrh gSA

laØe.k ds dkj.k 'oluh
(broncha) esa 'kks/ vk
tkrh gSA ;g èkweziku ls
Hkh gks ldrk gS vkSj
ok;q&iznw"k.k ds dkj.k Hkh
gks ldrk gSA

fMIyksdkWdl uked
thok.kq ds laØe.k ls
isQiQM+ksa dh dwfidkvksa
dk rhoz 'kksFkA

;g ,d thok.kqtU; jksx
gS tks jksfx;ksa ds eq¡g&ukd
ls fudyh cqandksa
(MªkWiysV) ls iSQyrk gSA

okrkoj.k esa ekStwn] O;fDr
tgka dksbZ O;fDr dk;Zdjrk
gS ogka gkfudkjd inkFkZ]
tSls flfydk] ,sLcsLVkWl]
èkwy vkfn ds dkj.k
mRiUu gksus okyk jksxA

izR;; ^itis* dk vFkZ fdlh vax dk 'kksFk gSA 'oluh 'kksFk xzl.kh 'kksFk ;k xyrqafMdk (VkWfUly)
'kksFk fofHkUu 'olu Årkdsa dks izHkkfor djrk gSA D;k vki dg ldrs gS dkSu lk vax izHkkfor
gqvk gSA
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flxjsV iku djuk (èkweziku) D;ksa gkfudkjd gS\
flxjsV iku (èkzweiku) blfy, gkfudkjd gS
D;ksafd blesa %
 xaèk vkSj Lokn dk laosn de gks tkrk gS

vFkok [kRe gks tkrk gS]
 èkweziku djus okyksa dks [kkalh gks tkrh gS]
 vkek'k; esa ?kko gks tkrs gSa]
 iqjkuh czkasdkbfVl gks tkrh gS]
 ân~ Lian vkSj jDrnkc c<+ tkrs gSa]
 psgjs ij le; ls iwoZ vkSj vfèkd >qfjZ;k¡ iM+ tkrh gS]
 ân; jksx gks tkrk gS]
 fny dk nkSjk ;k vk?kkr (LVªksd) iM+ tkrk gS]
 eq¡g] daB] xzluh] xzfldk] iQsiQM+ksa] vXU;k'k;] (;ksfu)xzhok] xHkkZ'k;

vkSj ew=kk'k; dk dSalj gks tkrk gSA

14.2.7 okrLiQhfr

okrLiQhfr ,d 'olu&fodkj gS] tks vR;fèkd èkzweiku vkSj fpjdkjh 'oluh'kksFk ds dkj.k gksrk gSA
'olfudk vFkok dwfidk&dks'k vlk/kj.k :i ls iQSy tkrs gSa] ftlds iQyLo:i bu Hkkxksa dh
izR;kLFkrk lekIr gks tkrh gSA yxkrkj gksus okys iSQyko ds dkj.k èkhjs&èkhjs isQiQM+ksa dk vkdkj c<+
tkrk gS vkSj ok;q fu%'olu ds ckn Hkh isQiQM+ksa ds Hkhrj cuh jgrh gSA

okrLiQhfr dh jksdFkke dwfidkvksa ds u"V gks tkus ls iwoZ èkzweiku NksM+ nsus ls dh tk ldrh gSA
bldk bykt eqf'dy ls gksrk gS] D;ksafd izR;kLFkrk vuqRØe.kh; (okil ugha ykSV ldrh gS)
gksrh gSA

ikBxr iz'u 14.2

1- lkal ysus ds izfØ;k (czksfnax) esa D;k gksrk gS\
............................................................................................................................

2- fu%'olu ds nkSjku eè;iV (Mk;kizQke) dh fLFkfr D;k gksrh gS\
............................................................................................................................

3- Tokjh; vk;ru dk eku D;k gksrk gS\
............................................................................................................................

4- vkWDlhtu ds vfèkdre fdrus v.kq gheksXyksfcu ds lkFk tqM+ ldrs gSa\
............................................................................................................................
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5- ml okfgdk dk uke crkb;s tks vkWDlhtfur #fèkj dks iQsiQsM+ksa ls ân; esa ys tkrh
gSaA

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

6- os dkSu&ls rhu :i gSa ftlesa dkcZu MkbvkWDlkbM dk #fèkj }kjk ifjogu gks ldrk
gSA
............................................................................................................................

7- {k;jksx (T.B.) dh jksdFkke esa iz;qDr Vhds dk uke fyf[k,A
............................................................................................................................

8- O;olk;ijd [krjs ls mRiUu gksus okys fdlh ,d jksd dk uke fyf[k,A

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

9- 'ouh'kksFk (czksadkbfVl) vkSj nek (vLFkek) jksx esa D;k varj gksrk gS\
............................................................................................................................

14.3 mRltZu

lHkh izkf.k;ksa esa mikip; ds nkSjku 'kjhj ds Hkhrj mRiUu gksus okys vif'k"V inkFkks± dks
ckgj fudkyus dh dksbZ&u&dksbZ fofèk gksrh gSA bu vif'k"V inkFkks± ds varxZr vkrs gSa %
CO2] ty] ;wfj;k] ;wfjd vEy vkSj veksfu;k] vkfnA ;fn bu inkFkks± dks 'kjhj ds Hkhrj
vfèkd le; rd rFkk vfèkd lkanzrk esa cuk, j[kk tk, rks ;s gkfudkjd gks ldrs gSaA

bu mikip;h vif'k"Vksa ds vfrfjDr] vfrjsd ek=kk esa fy, x, yo.k (mnk- Hkkstu ds
lkFk [kk;k x;k ued) ty vkSj ;gk¡ rd fd vfrjsd ek=kk esa fy, x, dqN foVkfeuksa
dks Hkh ckgj fudkys tkus dh vko';drk gksrh gSA dqNsd vkS"kfèk;ksa (izfrtSfodksa&,saVh
ck;ksfVDl) dks Hkh #fèkj esa ls ew=k ds lkFk ckgj fudky fn;k tkrk gSA 'kjhj ds lHkh
gkfudkjd] vokafNr mRiknksa (fo'ks"k :i ls ukbVªkstuh mRiknksa) dks ckgj fudkyus dh izfØ;k
dks mRltZu dgrs gSaA mRltZu&ra=k dk dk;Z izeq[kr% ukbVªkstuh vif'k"Vksa dks ckgj fudkyuk
gSA

ekuo 'kjhj esa izeq[k ukbVªkstuh vif'k"V ;wfj;k gksrk gSA ;wfj;k ;Ñr esa vuko';d ek=kk
esa ekStwn ,sehuksa vEyksa vkSj U;wDyhd vEyksa ds fo[kaMu ls mRiUu gksrk gSA #fèkj bUgsa
fuL;anu ds fy, vkSj ew=k ds :i esa ckgj fudkys tkus ds fy, o`Ddksa esa igq¡pk nsrk
gSA

14.3.1 ukbVªkstuh vif'k"Vksa ds ckgj fudkys tkus dh fofèk;k¡

ukbVªkstuh vif'k"Vksa ds mRlftZr fd, tkus ds vkèkkj ij] izkf.k;ksa dks rhu Jsf.k;ksa veksfu;ksRlthZ]
;wfj;ksRlthZ vkSj ;wfjdksRlthZ esa oxhZÑr fd;k x;k gSA rkfydk 14-4 esa izkf.k;ksa dks bl
vkèkkj ij rhu Jsf.k;ksa esa ck¡Vk x;k gS fd muesa ukbVªkstuh vif'k"V fdl :i esa mRiUu
gksrs gSaA
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lkj.kh 14-4 % fofHkUu izdkj ds ukbVªkstuh vif'k"Vksa ds vuqlkj izkf.k;ksa
dh Jsf.k;k¡

Js.kh cuus okyk mRikn ty esa ?kqyu'khyrk mnkgj.k

veksfu;ksRlthZ veksfu;k (vfrfo"kSyh) vfr ?kqyu'khy] blfy, mlds tyh; izk.kh] tSls
(Ammonotelic) mRltZu ds fy, cM+h ek=kk esa vfLFky (bony) eNfy;k¡]

ikuh dh vko';drk gksrh gSA vehck

;wfj;ksRlthZ ;wfj;k (de fo"kSyk) de ?kqyu'khy] vr% mlds Lruèkkjh tSls ekuo]
(Ureotelic) mRltZu ds fy, de ikuh dqÙkk] vkfn] leqnzh

dh vko';drk gksrh gSA eNfy;k¡ vkSj
mHk;pjksa (,sfEiQfc;u)]
tSlsμesa<d] VksM
vkfnA

;wfjdksRlthZ ;wfjd vEy (lcls de v?kqyu'khy Bksl vFkok vèkZ i{kh] ljhl`i rFkk dhV

(Uricotelic) fo"kSyk) Bksl Lo:i buds mRltZu ds
fy, dsoy FkksM+s ls ikuh dh

vko';drk gksrh gSA

mRltZu dk egÙo

(d) izksVhuksa (,sehuks vEyksa) ds mikip; ds nkSjku cuus okys ukbVªkstuh vif'k"Vksa dk fu"dkluA

([k) NaCl tSls yo.kksa] foVkfeuksa] fiÙk o.kZdksa (iqjkus RBCs ds fo?kVu ls cus) rFkk
dqN vkS"kfèk;ksa (izfrtSfodksa&,aVhck;ksfVd) dks ckgj fudkyukA

(x) vfèkfjDr ty dk ckgj fudkyk tkuk (ijklj.kfu;eu&osmoregulation) vFkok ty
ds vHkko gksus ij ty dks Hkhrj jksds j[kukA

ikBxr iz'u 14.3

1- ml vax dk uke crkb, tgk¡ ;wfj;k curk gS vkSj ml vax dk Hkh uke crkb, tgk¡
ls ;wfj;k dk mRltZu gksrk gSA

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

2- ukbVªkstuh vif'k"Vksa esa lcls vfèkd vfo"kkyq dkSu&lk inkFkZ gS\ ml izk.kh dk uke
crkb, tks ukbVªkstuh vif'k"V dks bl :i esa mRlftZr djrk gSA

............................................................................................................................
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14.3.2 frypV~Vs ds mRlthZ vax

 frypV~Vs LFkyh; thou ds fy, vuqdwfyr gksrs gSa vkSj muds mRltZu vaxksa dk eSyihxh
ufydk,¡ dgrs gSa (nsf[k, 14-6)A ;s izk.kh ;wfjd vEy dk mRltZu djrs gSa] tks ikuh
esa loZFkk v?kqyu'khy gSA

 eSyihxh ufydk,¡ yach] vxys fljksa ij can ufydk,¡ gksrh gSa tks eè;ka=k vkSj i'pka=k
ds laxe ij vkgkj&uky esa [kqyrh gSaA

 ;s ufydk,¡ mnj Hkkx esa fLFkr gksrh gSa vkSj :f/jylhdk (gheksfyEiQ) (dhVksa dk
#fèkj) esa Mwch jgrh gSaA

fp=k 14.6 frypV~Vs ds mRltZu&vax

 ufydkvksa dh dksf'kdk,¡ :f/j ylhdk (gheksfyEiQ) esa ls ukbVªkstuh vif'k"V vkSj
dqNsd yo.kksa dks ckgj fudky ysrh gS vkSj mUgsa ufydk dh vodkf'kdk esa NksM+
nsrh gSaA

 ;g rjy i'pk=k esa igq¡p tkrk gS vkSj bl izfØ;k ds nkSjku xk<+k gks tkrk gSA

 ;g lkafnzr rjy rc eyk'k; esa igq¡prk gS vkSj lkanz ew=k ds :i esa ey ds lkFk
ckgj fudky fn;k tkrk gSA

 eSyihxh ufydk,¡ vfèkdka'k yo.k vkSj ty dks okil :f/j ylhdk (gheksfyEiQ)
esa Hkst nsrh gSa vkSj bl izdkj ukbVªkstuh vif'k"V loZFkk [kq'd inkFkZ ds :i esa 'kjhj
ls ckgj fudky fn, tkrs gSaA

14.3.3 ekuoksa ds mRltZu&vax

ekuo mRltZu&ra=k esa ;s vax gksrs gSa % ,d tksM+h o`Dd] ,d tksM+h ew=kokfgfu;k¡] ,d
ew=kk'k; vkSj ew=kekxZ (fp=k 14-7)

i'pka=k

vka=k

xqnk

yo.k] ey vkSj ukbVªkstuh
inkFkZ

eSyihxh
ufydk,a

e/;ka=k

ikuh ds vk;uksa rFkk
egRoiw.kZ dkcZfud v.kqvksa
dk iqu%vo'kks"k.k
(iquoZ'kks"k.k)

eyk'k;
(jsDVe)

ey vkSj ew=k

vif'k"V@eSyihxh ufydk
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 o`Dd lse ds cht dh vkÑfr dss gksrs gSa vkSj fuEurj mnjh; xqgk esa d'ks:d naM
ds nksuksa rjiQ ,d&,d fLFkr gksrs gSaA

 izR;sd o`Dd dh vory eè;orhZ dksj ij gkbye (hilum) uked ,d [kk¡p gksrh
gS tks Hkhrj dh rjiQ ,d dhikdkj vodk'k esa [kqyrh gS ftls o`Ddnzksf.k (renal

pelvis) dgrs gSaA

 o`Dd Jksf.k] Årdksa dh ,d ckgjh ijr ls ftls o`Dd oYdqV (renal cortex) dgrs
gSa vkSj ,d o`Dd eè;ka'k (renal medulla) uked Ård dh ,d Hkhrjh ijr ls f?kjh
gqbZ gksrh gSA

 o`Dd mikip;h vif'k"Vksa dks #fèkj esa ls Nku ysrs gSa vkSj ,d rjy] ftls ew=k dgrs gSa] ds
:i esa 'kjhj ls ckgj fudky nsrs gSaA o`Dd ds Hkhrj ew=k ds curs le;] o`Dd laiw.kZ 'kjhj
esa #fèkj] rjy vkSj yo.kksa dk larqyu Hkh cuk, j[krs gSaA

 o`Dd esa cuk ew=k ew=kuyh uked nks is'kh; ufy;ksa }kjk ew=kk'k; esa igq¡prk gSA

 ew=kekxZ ,d NksVh&lh uyh gksrh gS tks ew=k dks 'kjhj ds ckgj ys tkrk gSA

 ew=kk'k; ls ew=k ew=kekxZ ds tfj, ckgj fudky fn;k tkrk gSA ew=kk'k; ls ew=k ds ckgj
fudkys tkus dks ew=k.k (micturition) dgrs gSaA

fp=k 14.7 ekuo ds mRltZu vax

o`Dd dh lajpuk

o`Dd dh lw{e lajpuk (fp=k 14-8)

 o`Dd esa vla[; lw{e ufydkdkj lajpuk,¡ gksrh gSa ftUgsa o`Ddd usÝkWu (nephrons)
dgrs gSa tks va'kr% o`Dd&oYdqV ds Hkhrj fLFkr gksrs gSa vkSj va'kr% o`Dd&eè;ka'k

cka;h o`Dd ?keuh

oYdqV (dkWVsZDl)

ck;ka o`Dd (vkarfjd lajpuk ds
fn[kkus ds fy, dkVk gqvk)

ew=kokfguh

is'kh; fHkfÙk
Åijh vojksf/uh
fuEu vojksf/uh

ew=k ekxZ

nk;h o`Dd f'kjk

nk;k c`Dd

ew=kk'k; (vkarfjd lajpuk dks
fn[kkus ds fy, dkVk gqvk)

eè;ka'k (eSM~;wyk)
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ds HkhrjA buesa ew=k curk gS vkSj ;s mls varr% o`Dd dh Jksf.k rd ys tkrs gSa
tgk¡ ls ew=kokfgfu;k¡ ew=k dks ew=kk'k; rd ys tkrh gSaA

 usÝkWu o`Dd dh lajpukRed vkSj dk;kZRed bdkbZ;k¡ gksrs gSa vkSj buesa #fèkj&okfgdk,¡
vkSj dsf'kdk,¡ Hkh igq¡prh gSaA izR;sd o`Dd esa yxHkx nl yk[k usÝkWu gksrs gSa tks izfrfnu
yxHkx 180 fyVj rjy dk fuL;anu djrs gSa ftlesa ls vfèkdka'k Hkkx dk iqu% vo'kks"k.k
gks tkrk gSA izR;sd usÝkWu nks {ks=kksa esa ck¡Vk tk ldrk gSμ(i) lehiLFk usÝkWu vkSj (ii)
gsUys&ywiA

1- o`Dd df.kdk,a % tks I;kysuqek cksesu laiqV vkSj dsf'kdkvksa ds ,d xqPN (ftls
dsf'kdk xqPN dgrs gSa) ls cuk gksrk gSA dsf'kdkxqPN esa #fèkj o`Dd&èkeuh dh
,d 'kk[kk ls vkrk gSA

2- lehiLFk laofyr ufydk (PCT)

3- gsUys&ywi dh vojksgh Hkqtk

4- gsUys&ywi dh vkjksgh Hkqtk

5- nwjLFk laofyr ufydk (DCT)

6- laxzkgd okfguh

7- lHkh usÝkWuksa dh laxzkgd okfgdk,¡ tqM+ tkrh gSa vkSj varr% Jksf.k cukrh gS]
tgk¡ ls ew=kokfgfu;k¡ fudyrh gSaA

8- ifjufydk :fèkj dksf'kdkvksa ds Åij iQSyh gqbZ gksrh gSA os lHkh feydj o`Dd
f'kjk cukrh gSaA

fp=k 14.8 ekuo o`Dd dh lw{en'khZ; lajpuk

14.3.4 ew=k&fuekZ.k

o`Ddd (usÝkWu) mRlthZ vkSj ijklj.k fu;eu dk;ks± dks fuEufyf[kr pj.kkas esa iwjk djrs
gSa %

fijkfeM esM~;wyk dk ,d CykWd
Jksf.k (isfYol) dks n'kkZrk gqvk

o`Ddd (nks
izdkj)

fyczl liqV

oYdqV (dkWVsZDl)
eè;ka'k esM~;wyk isfYol]

ew=kokfguh
dk foLr`r
mn~Hko

ew=k okfguh

o`Dd /euh

laxzkgd okfgdk dk [kqyus
okyk ekxZ
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1- ijkfuL;anu (ultrafiltration)

2- p;ukRed iqu% vo'kks"k.k (Selective reabsorption)

3- ufydh;&lzo.k (Tubular secretion)

1- ijkfuL;anu

izR;sd dsf'kdkxqPN dh dsf'kdk esa #fèkj o`Dd&èkeuh dh ,d 'kk[kk ls mPp nkc ds lkFk vkrk
gSA ;gk¡ ijkfuL;anu (nkc ds lkFk fuL;anu) dh izfØ;k vfofPNUu :i ls gksrh jgrh gSA lHkh
NksVs&NksVs v.kqvksas tSls ty] Xywdksl] ;wfj;k vkSj ;wfjd vEy dks #fèkj&IySTek esa ls fuL;anu gks
tkrk gS vkSj os dsf'kdkvksa dh fHkfÙk;ksa ds tfj, cksesu&laiqV esa igq¡p tkrs gSaA izksVhusa dksf'kdk
xqPN ds #fèkj esa gh jg tkrh gSaA bl izdkj izksVhu&eqDr fuL;an cksesu laiqV dh vodkf'kdk esa
,df=kr gks tkrk gSA fuL;anu ds fy, vko';d nkc ifjlapkjh #fèkj dh nzoLFkSfrd nkc ls izkIr
gksrh gSA

2- p;ukRed iqu%vo'kks"k.k ;k ufydh; iquoZ'kks"k.k

dsf'kdkxqPN&fuL;anu tc ufydkvksa esa ls gksdj xqtjrk gS rc mlesa ls 'kjhj ds fy,
vusd vko';d inkFkZ] tSls Xywdksl vkSj ,sehuks vEy vkSj [kfut vk;u] tks ty vkSj
yo.k ds chp larqyu cuk, j[kus ds fy, vko';d gksrs gSa] o`Dd&ufydk dh fHkfÙk;ksa
ds tfj, iqu% vo'kksf"kr dj fy, tkrs gSaA o`Ddd (usÝkWu) ds Åij ls gksdj xqtjrh
gqbZ #fèkj&dsf'kdk,¡ bu inkFkks± dk vo'kks"k.k dj ysrh gSaA

(d)fuL;an dk yxHkx 65&85 izfr'kr Hkkx lehiLFk laofyr ufydk (PCT) esa iqu%
vo'kksf"kr gks tkrk gSA blesa ty] Xywdksl] ,sehuksa vEy] yo.k vkfn 'kkfey gksrs
gSaA

([k)yxHkx 5% ty dk iqu% vo'kks"k.k vojksgh Hkqtk esa gks tkrk gSA

(x) vkjksgh Hkqtk ty ds fy, vikjxE; gksrh gS] vr% dsoy yo.kksa dk gh ;gk¡ iqu%
vo'kks"k.k gksrk gSA

(?k) nwjLFk laofyr ufydk (DCT) vkSj laxzkgd uyh esa ,sYMksLVsjkWu gkWeksZu (vf/o`Dd
oYdqV }kjk lzkfor) ds izHkko esa Na+ dk iqu% vo'kks"k.k gks tkrk gSA i'p ih;w"k
xzafFk }kjk lzkfor ADH (,aVh Mk;wjsfVd gkWeksZu@izfr ew=ky gkesfu) ds izHkko ls ty
dk iqu% vo'kks"k.k gks tkrk gSA

3- ufydh; lzo.k

o`Dd&ufydk dh dksf'kdk,¡ dqNsd vokafNr inkFkks± dks lhèks gh #fèkj ls fuL;an esa lzkfor
dj nsrh gSaA buesa ;wfjd vEy] K+ vk;u] veksfu;k vkfn 'kkfey gSaA fuL;an dks vc
ew=k dg ldrs gSaA
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ew=k dk lap;u

ew=k ew=kokfgfu;ksa esa ls xqtjrk gqvk ew=kk'k; esa tkdj lapf;r gks tkrk gSA ew=kk'k;
yxHkx 400&500 ?ku lsaVhehVj (cm3) ew=k lapf;r dj ldrk gSA tc yxHkx
200 ?ku lsaVhehVj  (cm3) vFkok vfèkd ew=k ew=kk'k; esa ,df=kr gks tkrk gS
rc forfr xzkgh (stretch receptors) míhfir gks tkrs gSa ftlds dkj.k ew=k R;kxus
dh bPNk gksus yxrh gSA

14.3.5 ew=k ds la?kVd (rkfydk 14.5)

lkekU; la?kVd vilkekU; la?kVd

?kVd ek=kk@fnu ?kVd dkj.k

ty 1200-1500 feyh Xywdksl eèkqesg

;wfj;k 25-30 feyh izksVhu o`Dd&jksx

;wfjd vEy 0.7 feyh ,lhVksu eèkqesg] Hkw[kk jguk

fØ,sfVu 1-2 xzke jDrk.kq ew=k&ra=k esa laØe.k
(,fjFkzkslkbV)

veksfu;k 0.6 xzke 'osrk.kq vfèkd la[;k esa gksus dk
(Y;wdkslkbV) vFkZ gS ew=k ra=k esa

laØe.k gksuk

NaCl 10-15 xzke ;wfjd vEy ds xfB;k (^xkÅV*)

fØLVy

KCl 2.5 xzke
eSXuhf'k;e 0.2 xzke
iQkWLiQsV 1.7 xzke
lYiQsV 2.0 xzke

(rFkk vfry?kq ek=kkvksa esa olk vEy] ,sehuks vEy]
o.kZd] E;wflu] ,atkbe] gkeksZu] foVkfeu vkfn)

14.3.6 jsfuu&,sfUtvksVsfUlu vkSj vfyan yo.k&ew=ky dkjd

jsfuu&,aft;ksVsfUlu i'pHkj.k ifjiFk dk ,d Hkkx gS] tks #fèkj&nkc vkSj #fèkj&vk;ru dk
fou;eu djus esa lgk;rk djrk gSA

vki tkurs gSa fd o`Ddk.kq (usizQkWu) esa tks ekuo o`Dd dh
lajpukRed vkSj dk;kZRed bdkbZ gksrh gS] dsf'kdkxqPN
uked dsf'kdkvksa dk ,d xqPNk gksrk gSA ekWM~;wy 2] ;wfuV
14-3-3 ls dsf'kdk xqPN dh fLFkfr dk iqu% Lej.k dhft,A
dsf'kdk xqPNrd dks tks èkefudk tkrh gS mlds lehi ,d
fof'k"V mQrd gksrk gS] ftls xqPNklUu midj.k (JGA)
dgrs gSaA

JGA

dsf'kdk xqPN

ckseSu laiqV

vfHkokgh /efudk
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vfHkokgh èkefudk esa tc #fèkj&nkc vFkok #fèkj&vk;ru de gks tkrk gS] rc JGA jsfuu
(lfeV) uked ,d ,atkbe dk lzko djrk gSA jsfuu ,saft;ksVsfUlukstu uked IykTek izksVhu dks
,saft;ksfUlVsaflu II esa cny nsrk gS] tks ,d gkWeksZu dh rjg dke djrk gS] èkefudk dks ladqfpr
dj nsrk gS] tks rc #fèkj&nkc dks c<+k nsrh gSA ,saft;ksVsfUlu II o`Ddk.kq (usizQkWu) dh lajpuk
dk iqu%Lej.k dhft,) ds fudVLFk laofyr ufydkvksa (PTA) dks Hkh mn~nhIr djrk gS tks
vfèkd ek=kk esa yo.k vkSj ty dks vo'kksf"kr dj ysrh gSa] rkfd ew=k }kjk mRltZu dh ek=kk esa
yo.k vkSj ty dh ek=kk de gks tkrh gSA bldk ifj.kke ;g  gksrk gS fd #fèkj&vk;ru vkSj
#fèkjnkc nksuksa c<+ tkrh gSaA ,saft;ksVsfUlu ,sYMksLVsjkWu uked gkWeksZu ds ekspu gsrq vfèko`̀Dd xzafFk
dks Hkh mn~nhfIr djrk gSA ,sYMksLVsjkWu usizQkWu dh nwjLFk ukfydkvksa }kjk lksfM;e vkSj ty dks
vo'kksf"kr djus esa o`f¼ dj nsrkA blls Hkh #fèkj vk;ru vkSj #fèkjnkc esa o`f¼ gks tkrh gSA

Na H O+
2vkSj dk iqu%

vo'kks"k.k dk c<+ tkuk

lehiLFk laofyr
ufydkvksa esa yo.k
vkSj ds iqu% vo'kks"k.k
esa o`f¼

(PCT)

H O2

tc :f/j nkc vkSj :f/j
vk;ru de gks tkrk gS
(futZyhdj.k ;k :f/j

gkfu ds dkj.k)

,sYMksLVsjkWu

vf/o`Dd xzafFk
/efudk

dk
ladqpu,sfUt;ksVsfUlu II

,sfUtvksVsfUlukstu

jsfuu JGA

:f/j vk;ru vkSj :f/j nkc fu;eu ds fy, jsfuu ,saft;ksVsfUlu ra=k

:f/j vk;ru vkSj
:f/jnkc esa o`f¼

ds dkj.k----
(gksfe;ksLVSfll)

izfryo.kew=ky dkjd

izfryo.kew=ky (,sfUVuSfVª;wjsfVd) dkjd ,d l'kDr okfgdk foLiQkjd gksrk gS vkSj ;g g~n;
isf'k;ksa (ek;kslkbV ;k is'kh dksf'kdkvksa) }kjk lzkfor ,d ikWyhisIVkbM gkWeksZu gksrk gSA bldk
lzo.k mPp jDrnkc ds izfr ,d vuqfØ;k ds :i esa ân; ds vfyanksa esa gksrk gS rFkk ;g 'kjhj

esa ty] lksfM;e] ikSVsf'k;e vkSj olk ds lefLFkfrd fu;a=k.k ls lacafèkr gksrk gSA

ikBxr iz'u 14.4

1- frypV~Vs vius ukbVªkstuh vif'k"V fdl :i esa mRlftZr djrs gSa\ frypV~Vs dks blls
D;k ykHk gS\
............................................................................................................................

2- frypV~Vs dh eSyihxh ufydk,¡ fdl vax esa [kqyrh gSa\

............................................................................................................................
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3- ekuo mRltZu&ra=k ds fofHkUu Hkkxksa dh lwph rS;kj dhft, vkSj muds dk;Z fyf[k,A
............................................................................................................................

4- o`Dd dh dk;kZRed bdkbZ dk rFkk mlds Hkkxksa ds uke fyf[k,A
............................................................................................................................

5- ijkfuL;anu ds nkSjku fuL;afnr gksus okys inkFkks± dh lwph cukb,A
............................................................................................................................

6- o`Ddd (usÝkWu) }kjk fdu&fdu inkFkks± dk iqu% vo'kks"k.k fd;k tkrk gS\
............................................................................................................................

7- ufydh;&lzo.k dk D;k egÙo gS\
............................................................................................................................

8- fdl ifjfLFkfr esa fuEufyf[kr inkFkZ ew=k esa ekStwn gksrs gSa\

(d) Xywdksl ..........................................................................

([k) ;wfjd vEy ds fØLVy ..........................................................................

9- izfrfnu lkekU; :i ls fdrus vk;ru ew=k dk mRltZu fd;k tkrk gS\
............................................................................................................................

10- ;fn xqPNklUu midj.k (JGA) jsfuu uked ,atkbe dk lzko can dj ns rks D;k vlj
gksxk\
............................................................................................................................

11- ml gkeksZu dk uke crkb;s tks ikWyh&isIVkbM izÑfr dh gS vkSj ânis'kh }kjk lzkfor
gksrh gS rFkk okfgdk foLiQkjd gSA
............................................................................................................................

11.4 o`Dd }kjk ijklj.k fu;eu

'kjhj ds rjy&inkFkks± dh foys;&lkanzrk ds cuk, j[kus dks ijklj.k fu;eu dgrs gSaA
#fèkj esa iqu% vo'kksf"kr ty vkSj yo.k dh Bhd&Bhd ek=kk dk mRÑ"V fu;a=k.k nwjLFk
laofyr ufydk vkSj laxzkgd okfgdkvksa dk ,d egÙoiw.kZ dk;Z gksrk gSA 'kjhj esa ty
dh vko';drk ds vkèkkj ij] o`Dd vYiijklkjh (ruqÑr) vFkok vfrijklkjh (lkafnzr)
ew=k dk mRltZu djrs gSaA ijklj.k fu;eu dk fu;a=k.k gkWeksZuksa (ADH vkSj ,sYMkWLVsjkWu)
}kjk gksrk gSA buds lzo.k dk fu;eu iquHkZj.k&ifjiFk }kjk gksrk gSA

(d) 'kjhj esa ty dh ek=kk vfèkd gksus ij] ijklj.k nkc de gks tkrh gS vkSj ADH
(izfr ew=ky gkeksZu@,saVh Mkb;wjsfVd gkWeksZu) de ek=kk esa fueqZDr gksrk gSA vr% DCT
vkSj laxzkgd okfgfu;ksa dh fHkfÙk;k¡ de ikjxE; cuh jgrh gSa vkSj bldk ifj.kke
;g gksrk gS fd cM+h ek=kk esa ruq ew=k (vYijklkjh ew=k) dk mRltZu gksrk gSA

([k) 'kjhj esa ty dh ek=kk de gksus ij] i'p ih;w"k fiV~;wVjh xzafFk vfèkd ADH dk
lzko djrh gSA ufydkvksa dh ikjxE;rk c<+ tkrh gSA bldk ifj.kke ;g gksrk gS
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fd #fèkj esa vfèkd ek=kk esa ty dk vo'kks"k.k dj fy;k tkrk gS vkSj de ek=kk
esa lkafnzr ew=k (vfrijklkjh ew=k) dk mRltZu gksrk gSA ew=kyrk (Diuresis) dk vFkZ
gS c<+h gqbZ ek=kk esa ew=k dk fudyuk] vr% izfr ew=kyrk dk vFkZ gqvk ew=k dh
ek=kk dk de gks tkuk vkSj ;gh dkj.k gS fd bl gkWeksZu dks izfrew=ky gkWeksZu (,afV
Mkb;wjsfVd gkWeksZu vFkok ADH) uke fn;k x;k gSA

(x) ew=k dh lkanzrk gsUys&ywi dh vojksgh vkSj vkjksgh Hkqtkvksa ds izfrèkkjk&ra=k (counter
current system) ls Hkh gksrh gSA fuL;an ls yxHkx 5 izfr'kr ty dk vo'kks"k.k
blh ra=k esa gksrk gSA

(?k) fuEu lksfM;e vk;u lkanzrk (vFkok fuEu jDrnkc) ds izfr vuqfØ;k ds :i esa
,sMªhuy oYdqV ls ,d vU; gkWeksZu] ,sYMksLVsjkWu fudyrk gSA ;g o`Dd&ufydkvksa
dh iksVSf'k;e vk;uksa ds cnys lksfM;e vk;uksa dks vo'kks"k.k ds fy, míhIr djuk
gSA ijklj.k }kjk ty dk vo'kks"k.k dj fy;k tkrk gSA blds ifj.kkeLo:i #fèkj
ds c<+s gq, vk;ru ds dkj.k lDrnkc c<+ tkrh gSA blh izdkj lksfM;e dh c<+h
gqbZ lkanzrk gksus ij ,sYMksLVsjkWu dk fudyuk lanfer gks tkrk gS ftlds iQyLo:i
#fèkj esa lksfM;e vk;u lkanzrk de gks tkrh gSA

gkeksZuksa ds ckjs esa vfèkd tkudkjh vki ikB 16 esa i<s+axsA

14.5 :f/j viksgu (gheksMk;kfyfll) vkSj o`Dd izR;kjksi.k

gheksMk;kfyfll (:f/j viksgu)

o`Dd ikr (kidney failure) ls xzflr jksfx;ksa esa #fèkj esa ;wfj;k dk ek=kk vlkèkkj.k (;wjhfe;k)
:i ls c<+ tkrh gSA ,sls jksfx;ksa esa #fèkj esa ls vfrfjDr ;wfj;k dks fudkyus ds fy,
,d Ñf=ke o`Dd dk bLrseky fd;k tkrk gSA bl izfØ;k dks gheksMk;kfyfll dgrs gSaA
;g izfØ;k fuEufyf[kr pj.kksa esa dh tkrh gS %

(i) jksxh dh èkeuh esa ls #fèkj fudky fy;k tkrk gS vkSj 00C rd BaMk dj fy;k
tkrk gSA

(ii) bl #fèkj dks rc Ñf=ke o`Dd dh lsyksiSQu ufy;ksa esa gksdj xqtkjk tkrk gSA lsyksiSQu
lw{e v.kqvksa tSls ;wfj;k] ;wfjd vEy vkSj [kfut vk;u ds fy, ikjxE; gksrh gSA
;g IyST+ek izksVhuksa tSls egkv.kqvksa ds fy, ikjxE; ugha gksrhA

(iii) lsyksiSQu&uyh ds ckgj viksgu (Mk;kykbftax) rjy gksrk gS] ftlesa #fèkj&IyST+ek esa
ik, tkus okys dqNsd foys; rks fo|eku gksrs gSa] ysfdu ;wfj;k] ;wfjd vEy tSls
ukbVªkstuh v.kq ugha gksrsA

(iv) blfy, lsyksiSQu ufy;ksa ds Hkhrj ls ukbVªkstuh ;kSfxd folj.k }kjk viksguh rjy
esa pys tkrs gSaA

(v) Ñf=ke o`Dd esa ls ckgj vkus okys #fèkj dks 'kjhj ds rkieku ds cjkcj xquxquk
cuk fy;k tkrk gS vkSj fiQj mls f'kjk ds tfj, jksxh ds 'kjhj okil Hkst fn;k
tkrk gSA
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fp=k 14.9 Ñf=ke o`Dd (gheksMk;kfyfll)

o`Dd izR;kjksi.k (izfr = ds cnys + vkjksi.k) (Kidney transplantation)

;fn o`Dd&ikr dk mipkj vU; miyCèk rjhdksa ls laHko ugha gksrk] rc o`Dd&izR;kjksi.k
dh lykg nh tkrh gSA

 o`Dd fdlh thfor O;fDr ls vFkok ftldh gky gh esa e`R;q gqbZ gks] izkIr fd;k
tk ldrk gSA

 nkrk ds vkuqoaf'kd y{k.k jksxh ds y{k.kksa ds lkFk ;FkklaHko vf/d ls vf/d esy
[kkrs gq, gksus pkfg,A ;fn nkrk jksxh dk dksbZ utnhdh lacaèkh gS rks izR;kjksfir o`Dd
ds vLohdj.k ds volj de gks tkrs gSaA

 fiQj Hkh jksxh ds 'kjhj }kjk izR;kjksfir o`Dd ds vLohdkj fd, tkus dks jksdus ds
fy, vkS"kfèk;k¡ nh tkrh gSA

lDanujks/h
(,aVhdksxwysUV)
Mkyk x;k jDr izokg

jksyj iEi

jksxh dks jDr
okil djrs ga,

viksfgr (Mk;kfylsV) ckgj

Mk;kfyfll izfØ;k

coy VªSi

izR;kjksi.k
rktk viksfgr (Mk;kfylsV) vanj

jksxh dk o`Dd

egk/euh
egkf'kjk

izR;kjksfir o`Dd

ew=kokfgd
Jksf.k&iQyd f'kjk

Jksf.kiQyd
(bfy;d)
/euh

ew=kk'k;

IyST+ek
IyST+ek f>Yyh (lsyksiSQu)

viksfgr (Mk;kfylsV)

yo.k

ty

;wfj;k

VkWfDlu

rktk viksfgr
(Mk;kfyfll) nzo
lsyksiSQu ls xqtjrk
gqvk

vR;f/d yo.k

vR;f/d ty

;wfj;k

vkfo"k (VkWfDlu)

Xywdksl

?kqfyr izksVhu

yky jDr
dksf'kdk,a

Xywdksl

'kq¼ jDr 'kjhj dks
okil Hkstk tkrk gS
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14.6 mRltZu esa ;Ñr dh Hkwfedk

 ;g fiÙk&o.kZdksa] dksysLVªkWy] vkS"kfèk;ksa vkSj dqN foVkfeuksa dk mRltZu djrk gSA

 lHkh mijksDr inkFkks± dks ;g fiÙk esa mRlftZr dj nsrk gS] tks NksVh vkarksa esa vk tkrk
gS vkSj ogk¡ ls ey ds lkFk ckgj fudky fn;k tkrk gSA

 ;wfj;k vkSj ;wfjd vEy dk mRiknu (veksfu;k ls) Hkh ;Ñr esa gksrk gSA o`Dd bUgsa
'kjhj esa ls ckgj fudky nsrs gSaA

ikBxr iz'u 14.5

1- ml vax dk uke fyf[k, tgk¡ ;wfj;k curk gSA

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

2- jDr viksgu (gheksMk;kfyfll) esa lsyksiSQu D;ksa iz;ksx fd;k tkrk gS\

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

3- viksgudkjh (Mk;kykbftax) rjy dh la?kVuk D;k gksrh gS\

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

4- crkb, fd viksgu (Mk;kfyfll) ds fy, #fèkj fdl izdkj dh #fèkj&okfguh ls fudkyk
tkrk gS èkeuh ;k f'kjk\

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

5- o`Dd&izfrjksi.k (izR;kjksi.k) dh lykg dc dh tkrh gS\

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

6- fiÙk&o.kZd dks 'kjhj esa ls ckgj fdl izdkj fudkyk tkrk gS\

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

vkius D;k lh[kk

 mikip;h fØ;kvksa ls vusd vif'k"V mRikn curs gSa ftudk 'kjhj ls fu"dklu vko';d
gksrk gSA

 dsapqvk esa Ropk lkal ysus okyk vax dk dk;Z djrh gSA ;g iryh] ue vkSj :fèkj
dksf'kdkvksa ls Hkjh gqbZ gksrh gSA

 lk¡l ysuk ,d ;kaf=kd izfØ;k gS ftlesa ok;q Hkhrj yh tkrh gS (var%'olu) vkSj
CO2 ls Hkjh ok;q dks ckgj fudkyk tkrk gS (fu%'olu)A
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 frypV~Vksa esa 'olu ds fy, okfrdk,¡ gksrh gSa ftUgsa 'oklufy;k¡ dgrs gSaA xSl&fofue;
ds fy, ok;q lhèks gh Årdksa rd igq¡prh gSA xSlksa ds ifjogu esa #fèkj dh dksbZ
Hkwfedk ugha gksrhA

 ekuo esa] ok;q 'olu&iFk esa ls bl izdkj xqtjrh gS%

uklk}kj → xzluh → 'okluyh → 'olfu;k¡ ('oluh) → 'olfudk,¡ → dwfidk,¡
(iQsiQM+s)

 dksf'kdh; 'olu jklk;fud izfØ;k gS (dksf'kdk ds Hkhrj ekbVksdkWf.Mª;k esa gksrh gS)
vkSj mlds lkFk ÅtkZ fudyrh gSA

 gheksXyksfcu ,d ykSg;qDr o.kZd gS tks vkWDlhtu ds lkFk tYnh ls tqM+ tkrh vkSj
bls 'kjhj ds fofHkUu Hkkxksa esa igqapkrh gSA

 jDr esa dkcZu MkbvkWDlkbM dk ifjogu rhu dkjdksa ls gksrk gSμ(1) IyST+ek esa ?kqydj]
(2) dkcZ,sehuksgheksXyksfcu ds :i esa] rFkk (3) ckbdkcksZusVksa ds :i esaA

 ok;oh; 'olu O2 dh mifLFkfr esa gksrk gS rFkk mlesa 38 ATPs, CO2 ,oa ty
dk ekspu gksrk gSA

 vok;oh; 'olu O2 dh vuqifLFkfr esa gksrk gS rFkk blesa 2 ATPs, CO2 vkSj ,sYdksgkWy
(ikSèkksa esa) ;k ySfDVd vEy (izkf.k;ksa esa) curs gSaA

 mRltZu 'kjhj ls ukbVªkstuh vif'k"Vksa dks ckgj fudkyuk gSA

 ekuo mRltZu ra=k esa ,d tksM+h o`Ddd] ,d tksM+h ew=k okfgfu;k¡] ,d ew=kk'k; rFkk
,d ew=kekxZ gksrk gSA

 o`Ddd (usÝkWu) xqnks± dh fuLianu bdkb;k¡ gksrs gSaA

 o`Ddd (usÝkWuksa) }kjk ew=k&fuekZ.k dh fØ;k rhu pj.kksa esa gksrh gSμ(1) ijkfuL;anu]
(2) iqu%vo'kks"k.k rFkk (3) ufydh; lzo.kA

 ew=k esa ty] ;wfj;k] vokafNr yo.k ,oa dqN vkS"kfèk;k¡ gksrh gSaA

 mRlxhZ mRikn ds vkèkkj ij izkf.k;ksa dks rhu Jsf.k;ksa esa ck¡Vk tk ldrk gSμveksfu;ksRlthZ]
;wfj;ksRlthZ rFkk ;wfjdksRlthZ

 o`Ddksa ds fu"dkflr gks tkus dh fLFkfr esa ,d Ñf=ke o`Dd vFkok viksgu (Mk;kfyfll)
e'khu dh vko';drk iM+ ldrh gSA

 frypV~Vs dh eSyihaxh ufydk,¡ 'kjhj dh xqgk esa ls ;wfjd vEy fudky dj vkgkj&uky
esa NksM+ nsrh gS] tgk¡ ls mls 'kjhj ds ckgj fudky fn;k tkrk gSA

 flxjsV ihuk (/zqeiku&lgh 'kCn /we~iku) LokLFk ds fy, gkfudkjd gSA blls okrLiQhfr
uked jksx gksrk gS ftlesa isQiQM+s dh dwfidk,a dh izR;kLFkrk (elasticity) lekIr gks
tkrh gSA

 JGA ;k o`Ddd ds xqPNklUu midj.k :f/j vk;ru ,oa :f/j nkc dks iqu% LFkkfir
djrh gS tc jsfuu uked ,atkbe ds lzo.k ls ;g de gks tkrk gSA

 ân; ,d gkeksZu dk lzo.k djrk gS ftls izfr ukbVªh Hkwry ded dgk tkrk gSA ;g
'kjhj esa gkseksbvks LVSfll] lksfM;e] iksVSf'k;e vkSj olk dks fu;a=k.k djrk gSA
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ikBkar iz'u

1- ekuoksa ds 'olu ls lacafèkr fofHkUu izeq[k pj.kksa dh lwph cukb,A

2- dsapq, esa vkWDlhtu dk ifjogu fdl izdkj gksrk gS\

3- dsapq, ds 'olu&o.kZd uke crkb;sA

4- gekjs 'kjhj esa dkcZu&Mk;vkWDlkbM ds ifjogu esa dkcksZfud ,sUgkbMªsl dh D;k Hkwfedk
gksrh gS\

5- gekjs 'olu&ra=k ds fdl Hkkx dks okd~&;a=k dgrs gSa\

6- gekjs efLr"d esa 'olu&dsanz dgk¡ fLFkr gksrs gSa\

7- o`Dd }kjk fdlh ,d ukbVªkstuh vif'k"V dk uke crkb,A

8- ml gkWeksZu dk uke crkb, ftlds xSj ekStwnxh esa vYiijklkjh (hypotonic) ew=k dk
mRltZu gksrk gSA

9- viksgu (Mk;kfyfll) esa lsyksiQSu dh D;k Hkwfedk gksrh gS\

10- var%'olu dks lfØ; izkoLFkk vkSj fu%'olu dks fuf"Ø; izkoLFkk D;ksa dgrs gSa\

11- fuEufyf[kr esa varj crkb, %

(d) lk¡l ysuk vkSj 'olu

([k) var%'olu vkSj fu%'olu

12- dwfidkvksa ds ml fof'k"V y{k.kksa dh lwph cukb, ftuds dkj.k xSlh; fofue; vklkuh
ls gks tkrk gSA

13- tSo/kfjrk] Tokjh; vk;ru vkSj vo'ks"kh vk;ru fdls dgrs gSaA

14- fuEufyf[kr ds dkj.k crkb, %

(d) dwfidk lrg ij xSlksa dk fofue; fu%'olu ds nkSjku Hkh vfofPNUu :i ls
gksrk jgrk gSA

([k) ok;q nkc ds de tkus ij Hkh 'okluyh vkSj Loluh fipdrh ugha gSA

15- ekuo ds mRltZu&ra=k dk vkjs[k cukb, vkSj mlds fofHkUu Hkkxksa dks fpÞ~fur dhft,A

16- o`Ddkd (usÝkWu) dh lajpuk dk vkjs[k cukb, vkSj mlds fofHkUu Hkkxksa dks fpÞ~fur
dhft,A

17- U;weksfu;k vkSj {k;jksx (TB) ds dkj.k vkSj mlds jksx y{k.k fyf[k,A

18- mRltZu esa ;Ñr dh D;k Hkwfedk gksrh gS\

19- crkb, fd frypV~Vs esa ukbVªkstuh vif'k"V fdl izdkj 'kjhj ls ckgj fudkys tkrs
gSaA

20- o`Dddksa (usÝkWuksa) esa ijkfuL;anu vkSj iqu%vo'kks"k.k fdl izdkj gksrk gS\

21- crkb, fd iQsiQM+ksa esa xSlh; fofue; fdl izdkj gksrk gSA

22- crkb, fd vkWDlhtu iQsiQM+ksa ls Årdksa rd vkSj dkcZu MkbvkWDlkbM Årdksa ls iQsiQM+ksa
rd fdl izdkj igq¡prh gS\
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23- crkb, fd o`Dd fdl izdkj dk (d) ty&larqyu vkSj ([k) yo.k&larqyu cuk,
j[krs gSa\

24- ekuo 'olu ra=k ds Hkkxksa dh muds lgh&lgh Øeksa esa lwph cukb, vkSj muds izdk;Z
Hkh crkb,A

25- ekuo iQsiQM+ksa dh os rhu fo'ks"krk,¡ crkb, ftuds dkj.k os mi;qDr 'olu&lrg gksrh
gSA

ikBxr iz'uksa ds mÙkj

14-1 1- Xywdkst dk pj.kc¼ vkWDlhdj.k ftlesa ÅtkZ fueqZDr gksrh gSA

2- O2, CO2

3- Ropk }kjk 'olu] esa<d

4- yky] gheksXyksfcu

5- lhèks gh y?kqokfrdkvksa ds tfj,

6- dhV

7- 'okl jaèkzksa ds tfj,

8- uklk}kj → xzluh → 'oluh (fu;k¡) → 'olfudk(,a) → iQsiQM+s

9- uklk xqgk

10- Hkkstu dks 'okluyh vFkok Hkkstu&uyh esa tkus ls jksdukA

14-2 1- ok;q dks Hkhrj ysus vkSj ckgj fudkyus dh fofèk

2- f'kfFky vkSj xqEcnkdkj

3- 500 mL

4- 4 v.kq

5- iQqÝiQql f'kjk

6- (d) dkcZu MkbvkWDlkbM ds :i esa IyST+ek esa ?kqyh gqbZ 5%

([k) 'osrk.kqvksa esa dkcksZDlh dkcksZfeuksa gheksXyksfcu ds :i esa 20%

(x) 'osrk.kq vFkok IyST+ek esa ckbdkcksZusV ds :i esa 75%

7- cSlhyl dkYesVh X;wfju (BCG)

8- flyksdksfll vFkok ,sLosLVksfll

9- 'oluh'kksFk (czksUdkbfVl) 'olfudkvksa dk ,d laØe.k gS vkSj izfrthfodksa
(,aVhck;ksfVDl) ls mldk mipkj gks ldrk gS] tcfd czksafd;y vLFkek (nek)
,d ,ythZ gSA

14-3 1- (d) ;Ñr] ([k) o`Dd

2- veksfu;k_ vehck vkSj vyo.k tyh; eNfy;k¡
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14-4 1- ;wfjd vEy_ ;g ty dh gkfu dks jksdus ds fy, gksrk gS D;ksafd bu izkf.k;ksa
dks ty dh cpr djus dh vko';drk gksrh gSA

2- eSyihxh ufydk,¡ eè; vka=k vkSj i'pvak=k ds laxe LFky ij [kqyrh gSA

3- o`Dd % ukbVªkstuh vif'k"Vksa] vfrfjDr ty vkSj yo.k dk fuLianu djrs gSaA

ew=kokfgdk,¡ % ew=k dks ew=kk'k; rd ys tkrh gSA

ew=kk'k; % ew=k dks vLFkk;h :i ls lafpr djrk gSA

ew=kekxZ % ew=k dks 'kjhj ds ckgj fudkyrk gSA

4- o`Ddd (usÝkWu) % o`Dd dkiZly] (ftlesa cksesu laiqV dksf'kdk xqPN gksrs gSa)]
PCT, gsUys ywi] DCT, laxzkgd okfgdk,¡A

5- ty ,sehuks vEy] Xywdksl] ;wfj;k] ;wfjd vEy] [kfut yo.k] foVkfeu vkfnA

6- ty] Xywdksl] dqNsd yo.k] ,sehuks vEy vkSj FkksM+h lh ek=kk esa ;wfj;k vkSj
;wfjd vEyA

7- dqNsd [kfutksa dks] tSls fd veksfu;k vkSj iksVSf'k;e dks lhèks gh ckgj fudkyk
tk ldrk gSA

8- (d) eèkqesg] ([k) xfB;k (xkmV)

9- 1200 ls ysdj 1800 mL rd

10- jDrnkc vlkekU; :i ls de jgsxk

11- izfrukbnzhHkwÙky dkjd

14-5 1- ;Ñr

2- lsyksiSQu IyST+ek&izksVhuksa vkSj #fèkj df.kdkvksa tSls egkv.kqvksa ds fy, ikjxE;
ugha gksrkA

3- blesa dqN [kfut vkSj foys; (tks IyST+ek esa ik, tkrs gSa) ik, tkrs gSa] ysfdu
;wfj;k vkSj ;wfjd vEy ugha gksrsA

4- èkeuh

5- tc o`Ddikr (kidney failure) dk mipkj ugha gks ikrkA

6- fiÙk&o.kZdksa dks fiÙk ds lkFk ikpu&ekxZ ls ckgj fudky fn;k tkrk gSA


