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vc rd vki ;g lh[k pqosQ gaS fd thfor dksf'kdkvksa dks vkWDlhtu iks"k.k vU;
vko';d inkFkZ miyC/ gksus pkfg,A Årdksa osQ lqpk# dk;Z gsrq vif'k"V ;k
gkfudkjd inkFkZ tSls dkcZuMkbvkWDlkbM (CO

2
) dk yxkrkj fu"dklu vko';d gSA

vr% bu inkFkks± osQ dksf'kdkvksa rd ls pyu gsrq ,d izHkkoh fØ;kfof/ dk gksuk
vko';d FkkA fofHkUUk izkf.k;kas esa bl gsrq vfHkxeu osQ fofHkUu rjhosQ fodflr gq,
gSaA ljy izk.kh tSls Liat o flysaVsªV ckgj ls vius 'kjhj esa ikuh dk lapj.k 'kkjhfjd
xqgkvksa esa djrs gSa] ftlls dksf'kdkvksa osQ }kjk bu inkFkks± dk vknku&iznku ljyrk ls
gks losQA tfVy izk.kh bu inkFkks± osQ ifjogu osQ fy, fo'ks"k rjy dk mi;ksx djrs
gSaA euq"; lfgr mPp izkf.k;ksa esa jDr bl mn~ns'; esa dke vkus okyk lokZf/d
lkekU; rjy gSA ,d vU; 'kjhj nzOk ylhdk Hkh oqQN fof'k"V rRoksa osQ ifjogu esa
lgk;rk djrk gSA bl vè;k; esa vki #f/j ,oa ylhdk (Ård nzO;) osQ la?kVu ,oa
xq.kksa osQ ckjs esa i<+asxsA blesa #f/j osQ ifjlapj.k oQks Hkh le>k;k x;k gSA

18-1 #f/j

jDr ,d fo'ks"k izdkj dk Ård gS] ftlesa nzO; vk/k=kh (eSfVªDl) IykTek (IySTek)
rFkk vU; laxfBr lajpuk,a ikbZ tkrh gSaA

18-1-1 IykTek (IySTek)

iznzO; ,d gYosQ ihys jax dk xk<+k rjy inkFkZ gS] tks jDr osQ vk;ru yxHkx 55
izfr'kr gksrk gSA iznzO; esa 90&92 izfr'kr ty rFkk 6&8 izfr'kr izksVhu inkFkZ gksrs gaSA
iQkbfczukstu] Xykscqfyu rFkk ,Ycwfeu IykTek esa mifLFkr eq[; izksVhu gSaA iQkbfczukstsu
dh vko';drk jDr FkDdk cukus ;k LoaQnu esa gksrh gSA XyksCkqfyu dk mi;ksx 'kjhj

'kjhj nzOk rFkk ifjlapj.k

vè;k; 18
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280 tho foKku

osQ izfrj{kk ra=k rFkk ,Ycwfeu dk mi;ksx ijklj.kh larqyu osQ fy, gksrk gSSA  IykTek
esa vusd [kfut vk;u tSls Na+, Ca++, Mg++,HCO

3,Cl– bR;kfn Hkh ik, tkrs gSaA
'kjhj esa laØe.k dh voLFkk esa gksus osQ dkj.k Xywdkst] vehuks vEy rFkk fyfiM Hkh
IykTek esa ik, tkrs gSaA #f/j dk FkDdk cUkkus vFkok Ldanu osQ vusd dkjd iznzO;
osQ lkFk fuf"Ø; n'kk esa jgrss gSaA fcuk FkDdk @LoaQnu dkjdksa osQ IykTek dks lhje
dgrs gSaA

18-1-2 laxfBr inkFkZ

yky #f/j df.kdk (bfjFkzkslkbV)]'osrk.kq (Y;qdkslkbV) rFkk iV~fVdk.kq (IysVysV~l)
dks la;qDr :i ls laxfBr inkFkZ dgrs gSa (fp=k 18-1) vkSj ;s jDr osQ yxHkx 45
izfr'kr Hkkx cukrs gSaA

bfjFkzkslkbV (jDrk.kq) ;k yky #f/j df.kdk,a vU; lHkh dksf'kdkvksa ls la[;k
eas vf/d gksrh gSA ,d LoLFk euq"; esa ;s df.kdk,a yxHkx 50 ls 50 yk[k izfr?ku
feeh- jDr (5 ls 5-5 fefy;u izfr?ku feeh-) gksrh gSaA o;Ld voLFkk esa yky
#f/j df.kdk,a yky vfLFk eTtk esa curh gaSA vf/drj Lru/kfj;ksa dh yky #f/j
df.kdkvksssa esa osaQnzd ugha feyrs gSa rFkk budh vkÑfr mHk;kory (ckbZdksuosQo) gksrh
gSA budk yky jax ,d ykSg;qDr tfVy izksVhu gheksXyksfcu dh mifLFkfr osQ dkj.k gSA
,d LoLFk euq"; esa izfRk 100 feyh- jDr esa yxHkx 12 ls 16 xzke gheksXyksfcu ik;k
tkrk gSA bu inkFkks± dh 'olu xSlksa osQ ifjogu esa egRoiw.kZ Hkwfedk gSA yky jDr
df.kdkvksa dh vkSlr vk;q 120 fnu gksrh gSA rRi'pkr budk fouk'k Iyhgk (yky
jDr df.kdkvksa dh dfczLrku) esa gksrk gSA

Y;qdkslkbV dks gheksXyksfcu osQ vHkko osQ dkj.k rFkk jaxghu gksus ls 'osr #fèkj
df.kdk,a Hkh dgrs gSaA blessa osaQnzd ik, tkrs gaS rFkk budh la[;k yky jDr
df.kdkvksssa dh vis{kk de] vkSlru 6000&8000 izfr ?ku feeh- jDr gksrh gSA
lkekU;r% ;s de le; rd thfor jgrh gaSA budks nks eq[; Jsf.k;ksa esa ck¡Vk x;k
gS&df.kdk.kq (xzsU;wykslkbV) rFkk vd.k dksf'kdk (,xzsU;wykslkbV)A U;wVªksfiQy] bvksfluksfiQy
o cslksfiQy df.kdk.kqvksa osQ izdkj gSa] tcfd fyaiQkslkbV rFkk eksukslkbV vd.kdksf'kdk
osQ izdkj gaSA 'osr #f/j dksf'kdkvksa esa U;wVªksfiQy la[;k esa lcls vf/d (yxHkx
60&65 izfr'kr) rFkk cslksfiQy la[;k esa lcls de (yxHkx 0-5&1 izfr'kr) gksrs gSaA

fp=k 18-1 jDr esa laxfBr inkFkZ

vkj ch lh

IysVysV~l cslhfiQy

U;qVªksfiQy

fyalkbV

Vh&fyaiQkslkbV

ch&fyaiQkslkbV

b;ksfluksfiQy
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281'kjhj nzo rFkk ifjlapj.k

U;wVªksfiQy  rFkk eksukslkbV (6&8 izfr'kr) Hk{k.k dksf'kdk gksrh gS tks vanj izos'k djus
okys cká thoksa dks lekIr djrh gSA cslksfiQy] fgLVkfeu] fljksVksfuu] fgiSfju vkfn
dk lzko djrh gS rFkk 'kksFkdkjh fØ;kvksa esa lfEefyr gksrh gSA bvksfluksfiQy
(2&3 izfr'kr) laØe.k ls cpko djrh gS rFkk ,ythZ izfrfØ;k esa lfEefyr jgrh
gSA fyaiQkslkbV (20&25 izfr'kr) eq[;r% nks izdkj dh gSa & ch rFkk VhA ch vkSj Vh
nksuksa izdkj dh fyaiQkslkbV 'kjhj dh izfrj{kk osQ fy, mÙkjnk;h gSaA

iV~fVdk.kq (IysVysV~l) dks FkzksEckslkbV Hkh dgrs gSa] ;s eSxkosQfj;ks lkbV (vfLFk
eTtk dh fo'ks"k dksf'kdk) osQ VqdM+ksa esa fo[kaMu ls curh gSaA jDr esa budh la[;k
1-5 ls 3-5 yk[k izfr ?ku feeh- gksrh gSaA IysVysV~l dbZ izdkj osQ inkFkZ lzfor djrh
gSa ftuesa vf/dka'k #f/j oQk FkDdk tekus (LoaQnu) esa lgk;d gSaA IysVysV~l dh
la[;k esa deh osQ dkj.k LoaQnu (teko) esa foÑfr gks tkrh gS rFkk 'kjhj ls vfèkd
jDr lzko gks tkrk gSA

18-1-3  jDr lewg (CyM xzqi)

tSlk fd vki tkurs gSa fd euq"; dk jDr ,d tSlk fn[krs gq, Hkh oqQN vFkksZa esa fHkUu
gksrk gSA jDr dk dbZ rjhosQ ls lewghdj.k fd;k x;k gSA buesa ls nks eq[; lewg ABO

rFkk Rh dk mi;ksx iwjs fo'o esa gksrk gSA

18-1-3-1 ABO lewg

ABO lewg eq[;r% yky #f/j df.kdkvksa dh lrg ij nks izfrtu@,aVhtu dh
mifLFkfr ;k vuqifLFkr ij fuHkZj gksrk gSA ;s ,saVhtu A vkSj B gSa tks izfrj{kk vuqfØ;k
dks izsfjr djrs gSaA blh izdkj fofHkUu O;fDr;ksa esa nks izdkj osQ izkÑfrd izfrj{kh@,aVhcksMh
('kjhj izfrjks/h) feyrs gSaA izfrj{kh os izksVhu inkFkZ gSa tks izfrtu osQ fo#¼ iSnk gksrs
gSaA pkj jDr lewgksa] A, B, AB, vkSj O esa izfrtu rFkk izfrj{kh dh fLFkfr dks ns[krs
gSa] ftldks rkfydk 18-1 esa n'kkZ;k x;k gSA

nkrk ,oa xzkgh@vknkrk osQ jDr lewgksa dk jDr p<kus ls igys lko/kuhiwoZd feyku
dj ysuk pkfg, ftlls jDr LoaQnu ,oa RBC osQ u"V gksus tSlh xaHkhj ijs'kkfu;ka u
gksaA nkrk la;ksT;rk (Mksuj oaQisfVfcfyVh) rkfydk 18-1 esa n'kkZ;h xbZ gSA

jDr lewg yky #f/j df.kdkvksa IykTek esa izfrj{kh jDrnkrk lewg
ij izfrtu  (,afVcksMht)

A A ,aVh B A, O

B B ,aVh A B, O

AB AB vuqifLFkr AB, A, B,O

O vuqifLFkr ,aVh A,B O

rkfydk 18-1  jDr lewg rFkk jDrnkrk lq;ksX;rk
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282 tho foKku

mijksDr rkfydk ls ;g Li"V gS fd jDr lewg O ,d loZnkrk gS tks lHkh
lewgksa dks jDr iznku dj ldrk gSA jDr lewg AB loZ vknkrk (xzkgh) gS tks lHkh
izdkj osQ jDr lewgksa ls jDr ys ldrk gSA

18-1-3-2  Rh lewg

,d vU; izfrtu@,aVhtu Rh gS tks yxHkx 80 izfr'kr euq";ksa esa ik;k tkrk gS rFkk ;g
Rh ,aVhtsu jhlsl canj esa ik, tkus okys ,aVhtsu osQ leku gSA ,sls O;fDr dks ftlesa
Rh ,aVhtsu gksrk gS] dks Rh lfgr (Rh+ve) vkSj ftlesa ;g ugha gksrk mls Rh ghu
(Rh-ve) dgrs gSaA ;fn Rh jfgr (Rh-ve) osQ O;fDr osQ jDr oQks vkj ,p lfgr
(Rh+ve) ikWftfVo osQ lkFk feyk;k tkrk gS rks O;fDr ess Rh izfrtu Rh-ve osQ
fo:¼ fo'ks"k izfrj{kh cu tkrh gSa] vr% jDr vknku&iznku osQ igys Rh lewg dks
feyuk Hkh vko';d gSA ,d fo'ks"k izdkj dh Rh v;ksX;rk dks ,d xHkZorh (Rh-ve)
ekrk ,oa mlosQ xHkZ esa iy jgs Hkzw.k osQ Rh+ve osQ chp ikbZ tkrh gSA vijk }kjk i`Fkd
jgus osQ dkj.k Hkzw.k dk Rh ,aVhtsu lxHkZrk esa ekrk osQ Rh-ve dks izHkkfor ugha dj
ikrk] ysfdu fiQj Hkh igys izlo osQ le; ekrk osQ Rh-ve jDr ls f'k'kq osQ Rh+ve

jDr osQ LakidZ esa vkus dh laHkkouk jgrh gSA ,slh n'kk esa ekrk osQ jDr esa Rh izfrj{kh
cuuk izkjaHk gks tkrk gSA ;s izfrjks/ esa ,aVhcksMht cukuk 'kq: dj nsrh gSA ;fn ijorhZ
xHkkZoLFkk gksrh gS rks jDr ls (Rh-ve) Hkzw.k osQ jDr (Rh+ve) essa Rh izfrj{kh dk
fjlko gks ldrk gS vkSj blls Hkwz.k dh yky #f/j df.kdk,a u"V gks ldrh gSaA ;g
Hkzw.k osQ fy, tkuysok gks ldrh gaS ;k mls jDrkYirk ([kwu dh deh) vkSj ihfy;k
gks ldrk gSA ,slh n'kk dks bfjFkzksOykLVksfll fiQVSfyl (xHkZ jDrk.kq dksjdrk) dgrs
gSaA bl fLFkfr ls cpus osQ fy, ekrk dks izlo osQ rqjar ckn Rh izfrj{kh dk mi;ksx
djuk pkfg,A

18-1-4 jDr&LoaQnu (jDr dk teko)

fdlh pksV ;k ?kkr dh izfrfØ;k Lo:i jDr Ldanu gksrk gSA ;g fØ;k 'kjhj ls ckgj
vR;f/d jDr dks cgus ls jksdrh gSA D;k vki tkurs gSa ,slk D;ksa gksrk gS\ vkius
fdlh pksV ?kkr ;k ?kko ij oqQN le; ckn xgjs yky o Hkwjs jax dk >kx lk vo';
ns[kk gksxkA ;g jDr dk LoaQnu ;k FkDdk gS] tks eq[;r% iQkbfczu /kxs osQ tky ls
curk gSA bl tky esa ejs rFkk {kfrxzLr laxfBr inkFkZ Hkh my>s gq, gksrs gSaA iQkbfczu
jDr IySTek esas mifLFkr ,atkbe FkzksfEcu dh lgk;rk ls iQkbfczukstu ls curh gSA
FkzksfEcu dh jpuk IykTek esa mifLFkr fuf"Ø; izksFkksfcau ls gksrh gSA blosQ fy,
Fkzksacksdkbust ,atkbe lewg dh vko';drk gksrh gSA ;g ,atkbe lewg jDr IySTek esa
mifLFkr vusd fuf"Ø; dkjdksa dh lgk;rk ls ,d osQ ckn ,d vusd ,atkbeh
izfrfØ;k dh  Ükà[kyk (lksikuh izØe) ls curk gSA ,d pksV ;k ?kkr jDr esa mifLFkr
IysVysV~l dks fo'ks"k dkjdksa dks eqDr djus osQ fy, izsfjr djrh gS ftuls Ldanu dh
izfØ;k 'kq: gksrh gSA {kfrxzLr Årdksa }kjk Hkh pksV dh txg ij oqQN dkjd eqDr gksrs
gaS tks Ldanu dks izkjaHk dj ldrs gSaaA bl izfrfØ;k esa oSQfYl;e vk;u dh Hkwfedk
cgqr egRoiw.kZ gksrh gSA
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283'kjhj nzo rFkk ifjlapj.k

18-2 ylhdk (Ård nzo)

jDr tc Ård dh dksf'kdkvksa ls gksdj xqtjrk gS rc cM+s izksVhu v.kq ,oa laxfBr
inkFkks± dks NksM+dj jDr ls ty ,oa ty esa ?kqyu'khy inkFkZ dksf'kdkvksa ls ckgj
fudy tkrs gSaA bl rjy dks varjkyh nzo ;k Ård nzo dgrs gSaaA blesa IySTek osQ
leku gh [kfut yo.k ik, tkrs gSaA jDr rFkk dksf'kdkvkas  osQ chp iks"kd inkFkZ ,oa
xSlksa dk vknku iznku blh nzo ls gksrk gSA okfgdkvksa dk foLr`r tky tks ylhdk ra=k
(fyaiQSfVd flLVe) dgykrk gS bl nzOk dks ,d=k dj cM+h f'kjkvksa esa okil NksM+rk
gSA ylhdk ra=k esa mifLFkr ;g nzOk@rjy dks ylhdk dgrs gSaA

ylhdk ,d jaxghu nzOk gS ftlesa fof'k"V fyaiQkslkbV feyrs gSaA fyaiQkslkbV 'kjhj
dh izfrj{kk vuqfØ;k osQ fy, mÙkjnk;h gSA ylhdk iks"kd inkFkZ] gkeksZu vkfn osQ
laokgu osQ fy, egRoiw.kZ gksrs gSaA vka=k voaqQj esa mifLFkr ySfDV;y olk dks ylhdk
}kjk vo'kksf"kr djrs gSaA

18-3 ifjlapj.k iFk

ifjlapj.k nks rjg dk gksrk gS] tks [kqyk ,oa can gksrk gSA [kqyk ifjlapj.k ra=k
vkFkksZiksMk (laf/ikn) rFkk eksyLdk esa ik;k tkrk gSA ftlesa ân; }kjk jDr dks jDr
okfgdkvksa easa iai fd;k tkrk gS] tks fd jDr LFkku (dksVjksa) esa [kqyrk gSA ,d dksVj
oLrqr% nsgxqgk gksrh gSA ,susfyMk rFkk d'ks#dh esa can izdkj dk ifjlapj.k ra=k ik;k
tkrk gS] ftlesa ân; ls jDr dk izokg ,d nwljs ls tqM+h jDr okfgfu;ksa osQ tky esa
gksrk gSA bl rjg dk jDr ifjlapj.k iFk T;knk ykHknk;d gksrk gS D;ksafd blesa jDr
izokg vklkuh ls fu;fer fd;k tkrk gSA

lHkh d'ks#dh esa d{kksa ls cuk gqvk is'kh ân; gksrk gSA eNfy;ksa esa nks d{kh;
ân; gksrk gS] ftlesa ,d vfyan rFkk ,d fuy; gksrk gSA mHk;pjksa rFkk ljhl`ikas
jsIVkby dk (exjePN dks NksM+dj) ân; rhu d{kksa ls cuk gksrk gS] ftlesa nks vfyan
rFkk ,d fuy; gksrk gSA tcfd exjePN] if{k;ksa rFkk Lru/kfj;ksa esa ân; pkj d{kksa
dk cuk gksrk gS ftlesa nks vfyan rFkk nks fuy; gksrs gSaA eNfy;ksa esa ân;
fovkWDlhtfur #f/j ckgj dks iai djrk gS tks Dykse }kjk vkWDlhtfur gksdj 'kjhj
osQ fofHkUu Hkkxksa esa igq¡pk;k tkrk gS rFkk ogk¡ ls fovkWDlhtfur jDr ân; esa okil
vkrk gSA bl fØ;k dks ,dyifjlapj.k dgrs gSaA mHk;pjksa o ljhl`iksa esa cak;k vfyan
Dykse @ iQsiQM+ksa @ Ropk ls vkWDlhtu ;qDr jDr izkIr djrk gS rFkk nkfguk vkfyan
'kjhj osQ nwljs Hkkxksa ls fovkWDlhtfur #f/j izkIr djrk gS] ysfdu os jDr dks fuy;
esa fefJr dj ckgj dh vksj iai djrs gSaA bl fØ;k dks viw.kZ nksgjk ifjlapj.k dgrs
gSaA if{k;ksa ,oa Lru/kfj;ksa esa vkWDlhtfur fovkWDlhtfur jDr Øe'k% ck,a o nk,a
vkfyanksa esa vkrk gS] tgk¡ ls og mlh Øe ls ck,a nk,a ,oa ck,a fuy;ksa esa tkrk gSA
fuy; fcuk jDr dks feyk, bUgsa iai djrk gS vFkkZr~ nks rjg osQ ifjlapj.k iFk bu
izkf.k;ksa esa feyrs gSaA vr% bu izkf.k;ksa esa nksgjk ifjlapj.k ik;k tkrk gSA vc ge ekuo
osQ ifjlapj.k ra=k dk vè;;u djrs gSaA
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284 tho foKku

18-3-1 ekuo ifjlapj.k ra=k

ekuo ifjlapj.k ra=k ftls jDrokfguh ra=k Hkh dgrs gSa ftleas d{kksa ls cuk is'kh ân;]
'kkf[kr can jDr okfgfu;ksa dk ,d tky] jDr ,oa rjy lekfgr gksrk gaSA (jDr buesa
cgus okyk ,d rjy gS ftlosQ ckjs esa vki foLr`r :i ls bl vè;k; osQ iwoZorhZ
i`"Bksa esa i<+ pqosQ gSa)A

ân;& dh mRifÙk eè;tu Lrj (ehlksMeZ) ls gksrh gS rFkk ;g nksuksa iQsiQM+ksa
osQ eè;] o{k xqgk esa fLFkr jgrk gS ;g FkksMk lk ckb± rjiQ >qdk jgrk gSA ;g can
eqV~Bh osQ vkdkj dk gksrk gSA ;g ,d nksgjh fHkfÙk osQ f>Yyhe; FkSyh] ân;koj.kh
}kjk lqjf{kr gksrk gS ftlesa ân;koj.kh nzOk ik;k tkrk gSA gekjs ân; esa pkj d{k
gksrs gSa ftlesa nks d{k vis{kkÑr NksVs rFkk Åij dks ik, tkrs gSa ftUgsa vfyan
(vkfVªZ;k) dgrs gSa rFkk nks d{k vis{kkÑr cM+s gksrs gSa ftUgsa fuy; (oasfVªdy)
dgrs gSaA ,d iryh is'kh; fHkfÙk ftls varj vfyanh (iV) dgrs gSa] nk,a ,oa ck,a
vkfyan dks vyx djrh gS tcfd ,d eksVh fHkfÙk] ftls varj fuy;h (iV)
dgrs gSa] tks ck,a ,oa nk,a fuy; dks vyx djrh gS (fp=k 18-2)A viuh&viuh
vksj osQ vkfyan ,oa fuy; ,d eksVs js'kh; Ård ftls vfyana fuy; iV }kjk i`Fkd
jgrs gSaA gkykafd_ bu iVksa esa ,d&,d fNnz gksrk gS] tks ,d vksj osQ nksuksa d{kksa dks
tksM+rk gSA nkfgus vkfyan vkSj nkfgus fuy; osQ (ja/z) ij rhu is'kh iYyksa ;k oyuksa
ls (ÝySIl ;k dIl) ls ;qDr ,d okYo ik;k tkrk gSA bls VªkbdlfiM (f=koyuh)
dikV ;k okYo dgrs gSaA ck,a vfyan rFkk ck,a fuy; osQ ja/z (fudkl) ij ,d

fp=k 18-2  ,d ekuo ân; dk dkV

nkfguk fuy;

dkfMZ, VsafMus;

vfyanh fuy;h xkaB

nkfguk vfyan
dksVjkfyan xkaB

egk/euh

egkf'kjk
iqQIiqQlh; /euh

ck;ak vfyan

ijfoaQts js'kksa osQ
lkFk fgl caMy

cka;k fuy;

varj fuy;h iV~fVdk

iqQIiqQlh; f'kjk,sa
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f}oyuh dikV @ feVªy dikV ik;k tkrk gSA nk,a rFkk ck,a fuy;ksa ls fudyus okyh
Øe'k% iqQIiqQlh; /euh rFkk egk/euh dk fudkl }kj v/Zpanz dikfVdj (lsehY;quj
okYo) ls ;qDr jgrk gSA ân; osQ dikV #f/j dks ,d fn'kk esa gh tkus nsrs gSa
vFkkZr~ vfyan ls fuy; vkSj fuy; ls iqQIiqQl /euh ;k egk/euhA dikV okilh
;k mYVs izokg dks jksdrs gSaA

;g ân is'kh;ksa ls cuk gSA fuy;ksa dh fHkfÙk vfyanksa dh fHkfÙk ls cgqr eksVh gksrh
gSA ,d fo'ks"k izdkj dh ân is'khU;kl] ftls uksMy Ård dgrs gSa] Hkh ân; esa ik;k
tkrk gS (fp=k 18-2)A bl Ård dk ,d /Cck nkfgus vfyan osQ nkfgus Åijh dksus
ij fLFkr jgrk gS] ftls f'kjkvfyanaioZ (lkbuksa&vkfVª;y ukWM SAN) dgrs gSaA bl
Ård dk nwljk fi.M nkfgus vfyan esa uhps osQ dksus ij vfyan fuy;h iV osQ ikl
esa fLFkr gksrk gS ftls vfyan fuy; ioZ (vkfVª;ks&osVhoqQyj ukWM@ AVN) dgrs gSaA
uksMy (xzafFky) js'kksa dk ,d caMy] ftls vfyan fuy; caMy (AV caMy) Hkh dgrs
gSaA varj fuy; iV osQ Åijh Hkkx  esa vfyan fuy; ioZ ls izkjaHk gksrk gS rFkk 'kh?kz
gh nks nkb± ,oa ckb± 'kk[kkvksa essa foHkkftr gksdj varj fuy; iV osQ lkFk i'p Hkkx
esa c<+rk gSA bu 'kk[kkvksa ls laf{kIr js'ks fudyrs gSa tks iwjs fuy;h is'khfoU;kl eas nksuksa
rjiQ iQSys jgrs gSa] ftls iqjfoaQts rarq dgrs gSaA uksMy Ård fcuk fdlh cká izsj.kk
osQ fØ;kfoHko iSnk djus esa l{ke gksrs gSaA bls LomÙkstu'khy (vkVks,DlkbVscy)
dgrs gSaA gkykafd_ ,d feuV esa mRiUu gq, fØ;kfoHko dh la[;k uksMy ra=k osQ
fofHkUu Hkkxksa esa ?kV&c<+ ldrh gSA

f'kjkvfyanioZ (xkaB) lcls vf/d fØ;kfoHko iSnk dj ldrh gSA ;g ,d feuV
esa 70&75 fØ;kfoHko iSnk djrh gS rFkk ân; dk y;kRed laoqQpu (fjnfed
dkaVsªD'ku) dks izkjaHk djrk gS rFkk cuk, j[krk gSA blfy, bls xfrizsjd (is'k esdj)
dgrs gSaA blls gekjh lkekU; ân; Lianu nj 70&75 izfr feuV gksrh gSA (vkSlru
72 Lianu izfr feuV)A

18-3-2 ân pØ

ân; dke oSQls djrk gS\ vkvks ge tkusaA izkjaHk esa ekuk fd ân; osQ pkjksa d{k
f'kfFky voLFkk esa gSa vFkkZr~ ân; vuqf'kfFkyu voLFkk esa gSA bl le; f=koyu ;k
f}oyu dikV [kqys jgrs gaS] ftlls jDr iqQIiqQl f'kjk rFkk egkf'kjk ls Øe'k% ck,a rFkk
nk,a vfyan ls gksrk gqvk ck,a rFkk nk,a fuy; esa igq¡prk gSA v/Z panzdikfVdk bl
voLFkk esa can jgrh gSA vc f'kjkvfyanioZ (SAN) fØ;kfoHko iSnk djrk gS] tks nksuksa
vfyanksa dks izsfjr dj vfyan izoqQapu (atrial systole) iSnk djrh gSA bl fØ;k ls
jDr dk izokg fuy; esa yxHkx 30 izfr'kr c<+ tkrk gSA fuy; esa fØ;kfoHko dk
lapkyu vfyan fuy;  (ioZ)  rFkk vfyan fuy; caMy }kjk gksrk gS tgk¡ ls fgt
osQ caMy bls fuy;h is'khU;kl (ventricular musculatire) rd ig¡qpkrk gSA blosQ
dkj.k fuy;h isf'k;ksa esa laoqQpu gksrk gS vFkkZr~ fuy; izoqQapu bl le; vfyan foJke
voLFkk esa tkrs gSaA bls vfyan dks vuqf'kfFkyu dgrs gSa tks vfyan izoqQapu osQ
lkFk&lkFk gksrk gSA fuy;h izoqQapu] fuy;h nkc c<+ tkrk gS] ftlls f=koyuh o
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f}oyuh dikV can gks tkrs gSa] vr% jDr foijhr fn'kk vFkkZr~ vfyan esa ugha vkrk
gSA tSls gh fuy;h ncko c<+rk gS v/Z panzdikfVdk,a tks iqQIiqQlh; /euh (nkb± vksj)
rFkk egk/euh (ckb± vksj) ij fLFkr gksrs gSa] [kqyus osQ fy, etcwj gks tkrs gSa ftlosQ
jDr bu /efu;ksa ls gksrk gqvk ifjlapj.k ekXkZ esa pyk tkrk gSA fuy; vc f'kfFky
gks tkrs gSa rFkk bls fuy;h vuqf'kfFkyu dgrs gSaA bl rjg fuy; dk nkc de gks tkrk
gS ftlls v/ZpanzdikfVdk can gks tkrh gS] ftlls jDr dk foijhr izokg fuy; esa
ugha gksrkA fuy;h nkc vkSj de gksrk gS] vr% vfyan esa jDr dk nkc vf/d gksus
osQ dkj.k f=koyuh dikV rFkk f}oyuh dikV [kqy tkrs gSaA bl rjg f'kjkvksa ls vk,
gq, jDr dk izokg vfyan ls iqu% fuy; esa 'kq: gks tkrk gSA fuy; rFkk vfyan ,d
ckj iqu% (tSlk fd Åij fy[kk x;k gS)] f'kfFkykoLFkk esa pys tkrs gSaA f'kjkvkfyanioZ
(dksVjkfyan xkaB) iqu% fØ;kfoHko iSnk djrh gS rFkk mijksDr of.kZr ls lkjh fØ;k dks
nksgjkrh gS ftlls ;g izfØ;k yxkrkj pyrh jgrh gSA

,d ân; Lianu osQ vkjaHk ls nwljs Lianu osQ vkjaHk (,d laiw.kZ ân; Lianu) gksus
osQ chp osQ ?kVukØe dks ân pØ (cardiac cycle) dgrs gSa rFkk bl fØ;k esa nksuksa
vfyanksa rFkk nksuksa fuy;ksa dk izoqaQpu ,oa vuqf'kfFkyu lfEefyr gksrk gSA tSlk fd
Åij o.kZu fd;k tk pqdk gS fd ân; Lianu ,d feuV esa 72 ckj gksrk gS vFkkZr~ ,d
feuV esa dbZ ckj ân pØ gksrk gSA blls ,d pØ dk le; 0-8 lsosaQM fudkyk tk
ldrk gSA izR;sd ân pØ esa fuy; 70 feyh- jDr  iai djrk gS] ftls izokg vk;ru
dgrs gSaA izokg vk;ru dks ân; nj ls xq.kk djus ij ân fudkl dgykrk gS] blfy,
ân fudkl izR;sd fuy; }kjk jDr dh ek=kk dks izfr feuV ckgj fudkyus dh {kerk
gS] tks ,d LoLFk ek=kk esa vkSlru 5 gtkj feyh- ;k 5 yhVj gksrh gSA ge izokg
vk;ru rFkk ân; nj dks cnyus dh {kerk j[krs gSa blls ânfudkl Hkh cnyrk gSA
mnkgj.k osQ rkSj ij f[kykM+h@/kodksa dk ân fudkl lkekU; euq"; ls vf/d gksrk gSA

ân pØ osQ nkSjku nks egRoiw.kZ èofu;k¡ LVsFksLdksi }kjk lquh tk ldrh gSA izFke
èofu (yc) f=koyuh rFkk f}oyuh dikV osQ can gksus ls lacaf/r gS] tcfd nwljh
èofu (Mc) v/Z panzdikV osQ can gksus ls lacaf/r gSA bu nksuksa èofu;ksa dk fpfdRlh;
funku esa cgqr egRo gSA

18-3-3  fo|qr ân ys[k (bySDVªksdkfMZ;ksxzkiQ)

vki 'kk;n vLirky osQ Vsyhfotu osQ n`'; ls
fpjifjfpr gksaxsA tc dksbZ chekj O;fDr ân;k?kkr osQ
dkj.k fuxjkuh e'khu (eksuhVfjax e'khu) ij j[kk tkrk
gS rc vki ihi-- ihi--- ihi vkSj ihihih dh vkokt
lqu ldrs gSaA bl rjg dh e'khu (bySDVªksdkfMZ;ksxzkiQ)
dk mi;ksx fo|qr ân ys[k (bysDVªksdkfMZ;ksxzke) (bZlhth)
izkIr djus osQ fy, fd;k tkrk gS (fp=k 18-3)A
bZlhth ân; osQ ân;h pØ dh fo|qr fØ;kdykiksa dk
vkjs[kh; izLrqrhdj.k gSA chekj O;fDr osQ ekud bZlhth

fp=k 18-3 ekuo bZlhth dk js[kkafdr fp=k.k
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ls izkIr djus osQ fy, e'khu ls jksxh dks rhu fo|qr yhM ls (nksuksa dykbZ;k¡ rFkk ckb±
vksj dh ,M+h) tksM+dj yxkrkj fuxjkuh djosQ izkIr dj ldrs gSaA

ân; fØ;kvksa osQ foLr`r ewY;kadu osQ fy, dbZ rkjksa (yhM~l) dks lhus ls tksM+k
tkrk gSA ;gk¡ ge osQoy ekud bZlhth osQ ckjs esa crk,axsA

bZlhth osQ izR;sd peksZRd"kZ dks P (ih) ls T (Vh) rd n'kkZ;k tkrk gS] tks ân;
dh fo'ks"k fo|qr fØ;kvksa osQ iznf'kZr djrk gSA ih rjax dks vkfyan osQ mn~nhiu@foèkzqo.k
osQ :i esa izLrqr fd;k tkrk gS] ftlls nksuksa vfyanksa dk laoqQpu gksrk gSA QRS

(D;wvkj,l) lfEeJ fuy; osQ v/zqo.k dks izLrqr djrk gS tks fuy; osQ laoqQpu dks
'kq: djrk gSA laoqQpu D;w rjax osQ rqjar ckn 'kq: gksrk gSA tks izoqQapu (flLVksy) dh
'kq#vkr dk |ksrd gSA ^Vh* rjax fuy; dk mÙkstuk ls lkekU; voLFkk esa okfil vkus
dh fLFkfr dks iznf'kZr djrk gSA Vh rjax dk var izdaqpu voLFkk dh lekfIr dk |ksrd gSA

Li"Vr;k] ,d fuf'pr le; esa QRS lfEeJ dh la[;k fxuus ij ,d euq"; osQ ân;
Lianu nj Hkh fudkyh tk ldrh gSA ;|fi rjg&rjg osQ O;fDr;ksa dh bZlhth lajpuk ,oa
vkÑfr lkekU; gksrh gSA bl vkÑfr esa dksbZ ifjorZu fdlh laHkkfor vlkekU;rk vFkok
chekjh dks bafxr djrh gSaA vr% ;g bldh fpfdRlh; egÙkk cgqr T;knk gSA

18-4  f}lapj.k (Mcy ljoqQys'ku)

jDr vfuok;Z :i ls ,d fu/kZfjr ekxZ ls jDrokfgfu;ksa & /euh ,oa f'kjkvksa esa cgrk
gSA ewy :i ls izR;sd /euh vkSj f'kjk esa rhu ijrsa gksrh gSa & vanj dh ijr 'kYdh
varjkPNkfnr Ård & var%Lrj oaQpqd] fpduh isf'k;ksa ,oa yphys js'ks ls ;qDr eè;
oaQpqd ,oa dksystu js'ks ls ;qDr js'ksnkj la;ksth Ård & cká oaQpqdA f'kjkvksa esa
eè; dapqd vis{kko`Qr iryk gksrk gS (fp=k 18-4)A
    tSlk fd igys crk;k tk pqdk gS fd nkfgus fuy; }kjk iai fd;k x;k jDr
iqQIiqQlh; /efu;ksa esa tkrk gS tcfd ck,a fuy; ls jDr egk/euh esa tkrk gSA
vkWDlhtu jfgr jDr] isQiQM+kas esa vkWDlhtu ;qDr gksdj iqQIiqQl f'kjkvksa ls gksrk gqvk
ck,a vfyan esa vkrk gSA ;g lapj.k iFk iqQIiqQl lapj.k dgykrk gSA vkWDlhtfur jDr
egk/euh ls gksrk gqvk /euh] /efudkvksa rFkk osQf'kdkvksa (osQfiyjht) ls gksrk gqvk
Årdksa rd tkrk gSA vkSj ogk¡ ls vkWDlhtu jfgr gksdj f'kjk] f'kjkvksa rFkk egkf'kjk
ls gksrk gqvk nkfgus vfyan esa vkrk gSA ;g ,d Øec¼ ifjlapj.k gSA ;g Øec¼
ifjlapj.k iks"kd inkFkZ] vkWDlhtu rFkk vU; t:jh inkFkksZa dks Årdksa rd igq¡pkrk gS
rFkk ogk¡ ls dkcZuMkbvkWDlkbM (CO

2
) rFkk vU; gkfudkjd inkFkksZa dks ckgj

fudkyus osQ fy, Årdksa ls nwj ys tkrk gSA ,d vuwBh laoguh lac¼Zrk vkgkj uky
rFkk ;Ñr osQ chp mifLFkr gksrh gS ftls ;Ñr fuokfgdk ifjlapj.k ra=k
(fgisfVdiksVZy flLVe) dgrs gSaA ;Ñr fuokfgdk f'kjk jDr dks blosQ igys fd
og Øec¼ ifjlapj.k esa vka=k ls ;Ñr rd igq¡pkrh gSA gekjs 'kjhj esa ,d fo'ks"k
ân ifjlapj.k ra=k (dksjksujh flLVe) ik;k tkrk gS] tks jDr fliQZ dks ân is'kh U;kl
rd ys tkrk gS rFkk okil ykrk gSA
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18-5  ân fØ;k dk fu;eu

ân; dh lkekU; fØ;kvksa dk fu;eu varfje gksrk gS vFkkZr~ fo'ks"k is'kh Ård (uksMy
Ård) }kjk Lo fu;fer gksrs gSa] blfy, ân; dks is'khtud (ek;kstfud) dgrs gSaA
esM~;wyk vkscykaxkVk osQ fo'ks"k raf=kdk osQanz Lok;Ùk raf=kdk osQ }kjk ân; dh fØ;kvksa
dks la;fer dj ldrk gSA vuqdaih; raf=kdkvksa ls izkIr ra=kh; laosQr ân; Lianu dks
c<+k nsrs gSa o fuy;h laoqQpu dks lqn`<+ cukrs gSa] vr% ân fudkl c<+ tkrk gSA nwljh
rjiQ ijkuqdaih raf=kd; laosQr (tks Lopkfyr raf=kdk osQanz dk fgLlk gS) ân; Lianu
,oa fØ;kfoHko dh laogu xfr de djrs gSaA vr% ;g ân fudkl dks de djrs gSaA
vf/o`Dd varLFkk (,Mhuy esM~;wyk) dk gkeksZu Hkh ân fudkl dks c<+k ldrk gSA

18-6 ifjlapj.k dh foÑfr;k¡

mPp jDr nkc (vfr ruko) % vfr ruko jDr nkc dh og voLFkk gS] ftlesa
jDr pki lkekU; (120@80) ls vf/d gksrk gSA bl ekinaM esa 120 feeh- ,p th
(feyhehVj esa edZjh ncko) dks izoqQapu ;k iafiax nkc vkSj 80 feeh- ,p th dks
vuqf'kfFkyu ;k fojke dky (lgt) jDr nkc dgrs gSaA ;fn fdlh dk jDr nkc
ckj&ckj ekius ij Hkh O;fDr 140@90 ;k blls vf/d gksrk gS rks og vfr ruko
iznf'kZr djrk gSA mPp jDr pki ân; dh chekfj;ksa dks tUe nsrk gS rFkk vU;
egRoiw.kZ vaxksa tSls efLr"d rFkk o`Dd tSls vaxksa dks izHkkfor djrk gSA

fp=k 18-4 ekuo jDr ifjlapj.k dk vkjs[kh; fp=k

dksf'kdk

f'kjkvodkf'kdk

fpduh is'kh

egkf'kjk

iqQIiqQl /euh

isQiQM+k

iqQIiqQl f'kjk

i`"B egk/euh

fpduh is'khvodkf'kdk
/euh

'kjhj vax
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ân /euh jksx  (CAD) % ân /euh chekjh ;k jksx dks izk;% ,fFkjksdkfBa; (,fFkjksl
lDysjksfll) osQ :i esa lanfHkZr fd;k tkrk gS] ftlesa ân; is'kh dks jDr dh vkiwfrZ djus
okyh okfgfu;k¡ izHkkfor gksrh gSaA ;g chekjh /efu;ksa osQ vanj oSQfYl;e] olk rFkk vU;
js'kh; Årdksa osQ tek gksus ls gksrk gS] ftlls /euh dh vodkf'kdk ladjh gks tkrh gSA

ân'kwy (,atkbuk) % bldks ,atkbuk isDVksfjl (ân'kwy isDVksfjl) Hkh dgrs gSaA
ân is'kh esa tc i;kZIr vkWDlhtu ugha igq¡prh gS rc lhus esa nnZ (o{k ihM+k) gksrk
gS tks ,atkbuk (ân'kwy) dh igpku gSA ân'kwy L=kh ;k iq#"k nksuksa esa fdlh Hkh mez
esa gks ldrk gS] ysfdu eè;koLFkk rFkk o`¼koLFkk esa ;g lkekU;r% gksrk gSA ;g voLFkk
jDr cgko osQ izHkkfor gksus ls gksrh gSA

ânikr (gkVZ iQsY;ksj) % ânikr og voLFkk gS ftlesa ân; 'kjhj osQ fofHkUu Hkkxksa
dks vko';drkuqlkj i;kZIr vkiwfrZ ugha dj ikrk gSA bldks dHkh&dHkh laoqQfyr
ânikr Hkh dgrs gaS] D;ksafd iqQIiqQl dk laoqQyu gks tkuk Hkh ml chekjh dk izeq[k
y{k.k gSA ânikr Bhd ân?kkr dh Hkk¡fr ugha gksrk (tgk¡ ân?kkr esa ân; dh /M+du
can gks tkrh gS tcfd] ânikr esa ân;is'kh dks jDr vkiwfrZ vpkud vi;kZIr gks tkus
ls ;dk;d {kfr igq¡prh gSA

lkjka'k

d'ks#dh jDr (nzo la;ksth Ård) dks iwjs 'kjhj esa lapkfjr djrs gSa ftlosQ }kjk vko';d inkFkZ dksf'kdkvksa
rd igq¡pkrs gSa rFkk ogk¡ ls vof'k"Vksa dks 'kjhj ls ckgj fudkyrs gSaA nwljk nzo] ftls ylhdk Ård nzo
dgrs gSa] Hkh oqQN inkFkksZa dks vfHkxfer djrk gSA

jDr] nzo vk/k=kh (eSfVªDl) IySTek (IykTek) rFkk laxfBr inkFkksZa ls cuk gksrk gSA yky #f/j
df.kdk,a (RBcs@bfjFkzkslkbV)] 'osr #f/j df.kdk,a (Y;wdkslkbV) vkSj IysV~ysV~l (FkzksEckslkbV)] laxfBr
inkFkksZa dk fgLlk gSA ekuo dk jDr pkj lewgksa A, B, AB, O esa oxhZÑr fd;k x;k gSA bl oxhZdj.k dk
vk/kj yky #f/j df.kdkvksa dh lrg ij nks ,aVhtsu A vFkok B dk mifLFkr vFkok vuqifLFkr gksuk gSA
nwljk oxhZdj.k yky #f/j df.kdkvksa dh lrg ij Rh ?kVd dh mifLFkfr vFkok vuqifLFkfr ij fd;k
x;k gSA Ård dh dksf'kdkvksa osQ eè; ,d nzo ik;k tkrk gS ftls Ård nzo dgrs gSaA bl nzo dks ylhdk
Hkh dgrs gSa tks jDr osQ leku gksrk gS] ijarq blesa izksVhu de gksrh gS rFkk laxfBr inkFkZ ugha gksrs gSaA

lHkh d'ks#fd;ksa rFkk oqQN vd'ks#fd;ksa esa can ifjlapj.k ra=k gksrk gSA gekjs ifjlapj.k ra=k osQ varxZr
is'kh; iafiax vo;o] ân;] okfgdkvksa dk tky ra=k rFkk nzo] jDr vkfn lfEefyr gksrs gSaA ân; esa nks
vkfyan) rFkk nks fuy; gksrs gSaA ân is'khU;kl Lo&mÙkstuh; gksrk gSA f'kjkvfyan ioZ (dksVjkfyan xk¡B SAN

vf/dre la[;k esa izfr feuV (70@75 feuV) fØ;foHko dks mRiUu djrh gS vkSj bl dkj.k ;g ân;
dh xfrfof/;ksa dh xfr fu/kZfjr djrh gSA blfy, bls is'k esdj (xfr izsjd) dgrs gSaA vkfyan }kjk
iSnk fd;k foHko vkSj blosQ ckn fuy;ksa dh vkoqQapu (izoqQapu) dk vuqdj.k vuqf'kfFkyu }kjk gksrk gSA
;g izoqQapu jDr osQ vfyan ls fuy;ksa dh vksj cgko osQ fy, ncko Mkyrk gS vkSj ogk¡ ls iqQIiqQlh;
/euh vkSj egk/euh rd ys tkrk gSA ân; dh bl Øfed ?kVuk dks ,d pØ osQ :i esa ckj&ckj nksgjk;k
tkrk gS ftls ân pØ dgrs gSaA ,d LoLFk O;fDr izfr feuV ,sls 72 pØksa dks iznf'kZr djrk gSA ,d
ân pØ osQ nkSjku izR;sd fuy; }kjk yxHkx 70 feyh jDr gj ckj iai fd;k tkrk gSA bls LVªksd ;k
foLianu vk;ru dgrs gSaA ân; osQ fuy; }kjk izfr feuV iai fd, x, jDr vk;ru dks ân fudkl dgrs
gSa vkSj ;g LVªksd vk;ru rFkk Lianu nj osQ xq.kd cjkcj gksrk gSA ;g izokg vk;ru izfr feuV ân; nj
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(yxHkx 5 yhVj) osQ cjkcj gksrk gSA ân; esa fo|qr fØ;k dk vkys[k bySDVªksdkfMZ;ksxzkiQ (fo|qr ân
vkys[k e'khu) osQ }kjk fd;k tk ldrk gS rFkk fo|qr ân vkys[k dks ECG dgrs gSa] ftldk fpfdRlh;
egRo gSA

ge iw.kZ nksgjk lapj.k j[krs gSa vFkkZr~ nks ifjlapj.k iFk eq[;r% iqQIiqQlh; rFkk nSfgd gksrs gSaA iqQIiqQlh;
ifjlapj.k esa vWkDlhtujfgr jDr dks nkfgus fuy; ls isQiQM+ksa esa igq¡pk;k tkrk gS] tgk¡ ij ;g jDr
vkWDlhtfur gksrk gS rFkk] iqQIiqQlh; f'kjk }kjk cka, vfyan esa igq¡prk gSA nSfgd ifjlapj.k esa ck,a fuy;
ls vWkDlhtu ;qDr jDr dks egk/euh }kjk 'kjhj osQ Årdksa rd igq¡pk;k tkrk gS rFkk ogk¡ ls  vWkDlhtu
jfgr jDr dks Årdksa ls f'kjkvksa osQ }kjk nkfgus vfyan esa okil igq¡pk;k tkrk gSA ;|fi ân; Lo mÙksT;
gksrk gS] ysfdu bldh fØ;k'khyrk dks raf=kdh; rFkk gkseksZu dh fØ;kvksa ls fu;fer fd;k tk ldrk gSA

vH;kl

1- jDr osQ laxfBr inkFkksZa osQ vo;oksa dk o.kZu djsa rFkk izR;sd vo;o osQ ,d izeq[k dk;Z osQ ckjs
esa fy[ksaA

2- IykTek (IySTek) izksVhu dk D;k egRo gS\
3- LraHk I dk LraHk II ls feyku djsa

LraHk I LraHk II
(i) b;ksfluksfiQYl (d) jDr teko (Ldanu)
(ii) yky #f/j df.kdk,a ([k) loZ vknkrk
(iii) AB jDr lewg (x) laØe.k izfrjks/u
(iv) iV~fVdk.kq IysV~ysV~l (?k) ân; loqaQpu
(v) izoqaQpu (flLVksy) (p) xSl ifjogu (vfHkxeu)

4- jDr dks ,d la;ksth Ård D;ksa ekurs gSa\
5- ylhdk ,oa #f/j esa varj crk,a\
6- nksgjs ifjlapj.k ls D;k rkRi;Z gS\ bldh D;k egÙkk gS\
7- Hksn Li"V djsa&

(d) jDr ,oa ylhdk
([k) [kqyk o can ifjlapj.k ra=k
(x) izoaqQpu rFkk vuqf'kfFkyu
(?k) P rjax rFkk T rjax

8- d'ks#dh osQ ân;ksa esa fodklh; ifjorZuksa dk o.kZu djsa\
9- ge vius ân; dks is'khtud (ek;kstsfud) D;ksa dgrs gSa\

10- f'kjk vfyan ioZ (dksVjkfyan xk¡B SAN) dks ân; dk xfr izsjd (is'kesdj) D;ksa dgk tkrk gS\
11- vfyan fuy; xk¡B (AVN) rFkk vkfyan fuy; caMy (AVB) dk ân; osQ dk;Z esa D;k egRo gSA
12- ân pØ rFkk ânfudkl dks ikfjHkkf"kr djsa\
13- ân; èofu;ksa dh O;k[;k djsaA
14- ,d ekud bZlhth dks n'kkZ,a rFkk mlosQ fofHkUu [kaMksa dk o.kZu djsaA
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