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leUo; vkSj fu;a=k.k % raf=kdk ra=k rFkk
var%lzkoh ra=k

izR;sd tho thfor cus jgus ds fy, fofHkUu izdkj dh xfr;k¡ n'kkZrk gS vkSj lkFk gh
vusd izdkj ds dk;Z djrk gSA blds vfrfjDr] 'kjhj ds Hkhrj nwljh vusd fØ;k,¡ fujarj
gksrh jgrh gSa ftuds fy, ;g vko';d gS fd os Bhd le; ij gksa vkSj leUo; Hkh
gksA ;g lc dk;Z nks vax ra=kksa ds dkj.k laHko gSaμraf=kdk ra=k vkSj var%lzkoh (gkWeksZuh)
ra=k ftudk vè;;u vki bl ikB esa djsaxsA

mn~ns';

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

 raf=kdk ra=k ds dk;ks± dk o.kZu dj ldsaxs vkSj mlds Hkkxksa dh lwph cuk ldsaxs_

 ekuo efLr"d vkSj es#jTtq ds izeq[k Hkkxksa dh lwph] mudk vkjs[k vkSj mudks fpg~fur
dj ldsaxs rFkk muds izdk;ks± dh O;k[;k dj ldsaxs_

 frypV~Vk ds raf=kdk ra=k dk o.kZu dj ik;saxs_

 ,d raf=kdk{k (U;wjkWu) vkSj ,d raf=kdk dh lajpuk dh O;k[;k dj ldsaxs] rFkk raf=kdk&js'ks
ds tfj, vkSj varxzZFku (var% + xzFku fluSIl) ds ikj vkosx ds laogu dk o.kZu
dj ldsaxs_

 izfrorZ fØ;k dh ifjHkk"kk vkSj izfrorZ&pki ds la?kVdksa (jpdksa) dk vkjs[k cuk ldsaxs_

 ekuo 'kjhj esa ik, tkus okys fofHkUu laosnh xzkfg;ksa dh lwph cuk ldsaxs] vkSj laosnh
vaxksaμus=k] dku] ukd] ftg~ok vkSj Ropkμdh lajpuk vkSj dk;Z iz.kkyh dk o.kZu dj
ldsaxs_

 cfg%lzkoh (,sDlksØkbu) vkSj var%lzkoh (,UMksØkbu) xzafFk;ksa esa varj crk ldsaxs_

 fofo/ var%lzkoh xzafFk;ksa dh lwph cuk ldsaxs vkSj ekuo 'kjhj esa mudh fLFkfr crk
ldsaxs_
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 gkeksZuksa ds xq.kèkeksZ± dks igpku ldsaxs rFkk mudh izÑfr ,oa dk;Z iz.kkyh ds rjhds
dh ppkZ dj ldsaxs_

 gkeksZuksa vkSj iQsjkseksuksa esa varj dj ldsaxs_

 ekuoksa esa ih;w"k (fiV~;wVjh)] voVq (Fkk;jkW;M)] ijkoVq (iSjkFkkW;jkW;M)] Fkkbel] vf/
o`Dd (,sMªhuy)] vXU;k'k; (iSafØ;kt) vkSj tuu&vaxksa }kjk lzkfor fofHkUu gkWeksZuksa
ds uke crk ldsaxs vkSj muds dk;ks± dh ppkZ dj ldsaxs_

 ekuoksa esa gkWeksZuh vlarqyuksa ds vkSj gkWeksZu ls lacafèkr fodkjksa ds chp lacaèk crk ldsaxs_

 ih;w"k vkSj voVq FkkWbjkW;M xzafFk;ksa dh vfrlfØ;rk vkSj vYilfØ;rk ds izHkkoksa dks
crk ldsaxs_

 gkWeksZuh fu;a=k.k dh iquHkZj.k&dk;Zfof/ (Feedback mechanism) dh O;k[;k dj ldsaxsA

17.1 raf=kdk&ra=k ds izdk;Z

ekuoksa esa raf=kdk&ra=k ds izeq[k dk;Z ;s gSa %

(i) ;g laosnh vaxksa ds ekè;e ls gesa ckgj dh nqfu;k ds fo"k; esa lwpuk nsrk jgrk gSA

(ii) ;g gesa ;kn j[kus] lkspus rFkk ^D;ksa vkSj dSls* dks le>us dh {kerk iznku djrk gSA

(iii) ;g leLr ,sfPNd is'kh; fØ;kdykiksa tSls fd nkSM+uk] cksyuk] vkfn dk fu;a=k.k
djrk gSA

(iv) ;g vusd vuSfPNd fØ;kdykiksa tSls fd lkal ysuk] ân; dk Lianu] vkgkj uky
esa Hkkstu dk lapyu vkfn dk fu;eu djrk gSA

bl izdkj] raf=kdk ra=k gekjs 'kjhj ds fofHkUu Hkkxksa ls mudk leUo; djrs gq, ,d lexz
bdkbZ ds :i esa dk;Z djrk gSA

dqN ewyHkwr 'kCn %

raf=kdk ra=k ds fofHkUu igyqvksa ds ckjs esa tkuus ls igys] vkb, fuEufyf[kr lacafèkr 'kCnksa
ls ifjfpr gks tk,¡ %

mn~nhiu % dksbZ dkjd ;k ckgjh vFkok vkarfjd i;kZoj.k esa gksus okyk og vpkud
ifjorZu ftlds dkj.k tho ds fØ;kdyki esa ifjorZu vk tkrk gSA

vkosx % fo|qr~ fo{kksHk dh ,d rjax tks raf=kdk dksf'kdk vkSj mlds js'ks ds ,d Nksj
ls nwljs Nksj rd tkrh gSA

vuqfØ;k % tho ds fØ;kdyki esa mn~nhiu ds dkj.k gksus okyk ,d ifjorZuA

xzkgh % os raf=kdk dksf'kdk,¡ tks mn~nhiu izkIr djus ds ckn dsUnzh; raf=kdk ra=k (efLr"d
vkSj es#jTtq) dh vksj vkosxksa dh ,d rjax mRiUu dj nsrh gSaA
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izHkkod % os isf'k;k¡ vFkok xzafFk;k¡ tks efLr"d vFkok es#jTtq ls vkosx izkIr djus ds
ckn ;k rks ladqfpr gks tkrh gSa vFkok inkFkks± dk lzo.k djus yxrh gSaA

laosnh (vfHkokgh) raf=kdk ;k dksf'kdk % tks ,d xzkgh (laosnh vax) ls vkosx dks
izeq[k raf=kdk ra=k rd igq¡pkrh gSA

izsjd (viokgh) raf=kdk ;k dksf'kdk % tks vkosx dks izeq[k raf=kdk ra=k ls fdlh is'kh
vFkok fdlh xzafFk rd ys tkrh gSA

17.1.1 izkf.k;ksa esa raf=kdk ra=k

izkf.k 'kjhj dh fofo/ fØ;kvksa dk fu;a=k.k ,oa leUo; nks ra=kksa }kjk gksrk gSA ;s gSa raf=kdk
ra=k vkSj var%lzkoh ra=kA ;gk¡ ge frypV~Vk ds raf=kdk ra=k dh ppkZ djsaxsaA ekuo ds raf=kdk
ra=k dk foLr`r fooj.k vki dh ikB~; iqLrd ds ikB 16% ekWM~;wy 2% iqLrd [kaM 1
esa fn;k x;k gSA Lej.k gks fd raf=kdk ra=k ds ewyr% nks Hkkx gksrs gSa%

(i) dsanzh; raf=kdk ra=k
(ii) ifj/h; raf=kdk ra=k

frypV~Vk dk dsanzh; raf=kdk Hkh blh vk/kj ij cuk gS vkSj blds fuEu Hkkx gSa%

(i) dsanzh; raf=kdk ra=k
(ii) ifj/h; raf=kdk ra=k
(iii) ijkuqdaih ;k varjkax raf=kdk ra=k

dsanzh; raf=kdk&ra=k
;g efLr"d ;k vfèkxzfldk xqfPNdk dk cuk gksrk gS] tks flj esa xzfldk ds mQij fLFkr gksrk
gSA ,d vèkks xzfldk&xqfPNdk xzfldk ds uhps fLFkr gksrh gS vkSj rhu tksM+h xqfPNdkvksa ds
lap;u esa cny tkrh gSA efLr"d ls ,d tksM+h y?kq vkSj eksVh ifjxzfldk la;kstd fudyrs gSa
tks vèkks xzfldh;&xqfPNdk ls tqM+s jgrs gSaA vèkksxzfldk
xqfPNdk ls ,d nksgjh vèkj raf=kdk&jTtq fudyrh gSA
bl raf=kdk&jTtq ij rhu o{kh; vkSj Ng mnjh; xqfPNdk,a
fLFkr gksrh gSaA (fp=k ns[ksa)A

ifjèkh; raf=kdk&ra=k

;g mu raf=kdkvksa ls cuk gksrk gS] tks fofHkUu xqfPNdkvksa
ls fudydj 'kjhj ds lHkh Hkkxksa dks tkrh gSA (fp=k
ns[ksa)

vuqdaih raf=kdk&ra=k

;g yykV&xqfPNdk vkSj varjax xqfPNdk dk cuk gksrk gS] tks xzfldk ds i`"B dh vksj fLFkr
gksrk gSA

Brain

Segmental
ganglia

Ventral
nerve cord

Nervous System of Cockroach

efLr"d

frypV~Vk dk raf=kdk ra=k

v/j raf=kdk

l[kaM xqfPNdk
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(d) dsUæh; raf=kdk&ra=k (CNS), ftlesa efLr"d vkSj es#jTtq gksrs gSaA ;g lwpuk ij dk;Zokgh
(lwpuk dks izkIr djuk vkSj mlds izfr vuqfØ;k djuk) dk LFky gSA

([k) ifjèkh; raf=kdk&ra=k (PNS), ftlesa efLr"d rFkk es#jTtq esa izos'k djus okyh rFkk
muls fudyus okyh lHkh raf=kdk,¡ 'kkfey gSaA

bu nks la?kVdksa dk vkSj vkxs dk foHkktu fp=k 17-1 esa fn[kk;k x;k gS %

raf=kdk ra=k

dsUnzh; raf=kdk ra=k ifj/h; raf=kdk ra=k

efLr"d es:jTtq vfHkokgh iFk viokgh iFk
laosnh raf=kdk,a izsjd raf=kdk,¡

(tks lwpuk dks

ls nwj vU; Hkkxksa

rd iga¡pkrh gS)

CNS)

dsUnzh; raf=kdk ra=k

(

(tks

dks lwpuk ykrh gS)CNS)

dsUnzh; raf=kdk ra=k

(

dkf;d iFk

(vf/dka'k diky raf=kdk,¡)
tks lans'k dks ,sfPNd isf'k;ksa rd

igq¡pkrh gS)

Lok;Ùk raf=kdk ra=k

(vuSfPNd izHkkodksa d

igq¡pkrk gS)

r

raf=kdk

vuqdaih (míhid) ijkuqdaih

(iz'kkard)

fp=k 17.1 raf=kdk&ra=k ds vkèkkjHkwr la?kVd

17.2 ekuo ds raf=kdk ra=k

ekuo raf=kdk ra=k ds varxZr vfr lqfodflr efLr"d vkSj es:jTtq vkrs gSa
(fp=k 17-1)A ifj/h; raf=kdk ra=k mu raf=kdkvksa ds cus gksrs gSa tSlk fd fp=k 17-1 esa
n'kkZ;k x;k gSA

17.2.1 efLr"d

efLr"d ,d cgqr gh dksey vax gS tks djksfV ds diky ds Hkhrj fLFkr gksrk gS (fp=k
17-2d)A efLr"d ds Åij rhu vkoj.k] rkfudk,¡ (meninges, meninx = f>fYy;k¡) gksrh
gSa tks mls lqj{kk iznku djrh gSaμ,d ckgjh dM+h n`<+ rkfudk (M~;wjkesVj) (dura = dM+k_
mater = ekrk), ,d iryh uktqd tky tSlh chp dh f>Yyh (ywrktk ykHk & arachne
= edM+h] ywrk), vkSj lcls Hkhrjh vR;fèkd laoguh&;qDr ik;kesVj (pia = lcls Hkhrjh)A
bu rkfudkvksa ds chp dh txg esa ,d rjy Hkjk gksrk gS ftls izefLr"d es#rjy (lsjsczksLikbuy
ÝywM) dgrs gSaA efLr"d ds Hkhrj xqgk,¡ gksrh gSa ftuesa Hkh ;gh rjy Hkjk gksrk gSA
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efLr"d ds rhu izeq[k Hkkx gksrs gSa %
(i) vxz efLr"d tks izefLr"d (cerebrum) vkSj Mk;ulsiQSykWu (Diencephalon) ls cuk

gksrk gSA
(ii) eè; efLr"d tks vxz vkSj i'p efLr"d ds chp esa ,d NksVk&lk ufydkdkj Hkkx

gksrk gS] vkSj
(iii) i'pefLr"d tks vuqefLr"d (cerebellum)] ikWUl (pons) vkSj esMqyk vkWCyk¡xsVk

(medulla ablongata) dk cuk gksrk gSA
efLr"d ds vyx&vyx Hkkxksa dk o.kZu uhps fn;k x;k gS %

(d) izefLr"d % efLr"d dk lcls cM+k Hkkx gksrk gS tks nks (nk,¡ vkSj ck,¡) Hkkxksa esa c¡Vk gksrk
gS ftUgsa izefLr"d xksykèkZ dgrs gSaA budh ckgjh lrg dVdksa (ridge) vkSj [kk¡pksa (groove)
dh ekStwnxh ds dkj.k vR;fèkd laofyr gksrh gSA izR;sd xksykèkZ vkarfjd :i ls [kks[kyk gksrk
gS vkSj mudh fHkfÙk;ksa esa nks (,d Hkhrjh vkSj ,d ckgjh) {ks=k gksrs gSaA ckgjh {ks=k (izefLr"d
oYdqV) esa raf=kdk&dksf'kdkvksa U;wjkWuksa dh dksf'kdk&dk; gksrh gS vkSj èkwlj jax dk gksus ds
ukrs bls èkwlj&æO; (gray matter) dgrs gSaA Hkhrjh {ks=k liQsn raf=kdk{k (,sDlkWu) js'kksa dk

FkSysel

esM~;wyk
vkWCyk¡xsVk

izefLr"d xksyk/Z fifu;y dk;

gkbiksFksySel

fiV~;wVjh
(ih;w"k)

eè; efLr"d
iksUl vuqefLr"d

izefLr"d

d'ks#d (dkV }kjk n'kkZ;k x;k)

es#jTtq

vuqefLr"d

f>Yyh

[kksiM+h (djksfV)

fp=k 17.2 (d) diky ds Hkhrj fLFkr efLr"d

fp=k 17.2 ([k) efLr"d dh eè;&dkV
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cuk gksrk gS vkSj mls 'osr æO; (white matter) dgrs gSaA egkla;kstd fiaM (dkWiZl dSyksle)]
tks vkM+s&frjNs raf=kdk&js'kksa dh ,d pknj&lh gksrh gS] nksuksa izefLr"d&xksykèkks± dks tksM+s jgrk
gSA (fp=k 17-2 [k)A izefLr"d dk ck;k¡ ik'oZ 'kjhj ds nk,¡ Hkkx dk fu;a=k.k djrk gS vkSj
blh izdkj nk;k¡ ik'oZ ck,¡ Hkkx dkA

izefLr"d oYdqV ds rhu dk;Z gksrs gSa %
(i) ;g ,sfPNd is'kh&ladqapuksa dks vkjaHk djrk gS vkSj mudk fu;a=k.k djrk gSA
(ii) ;g laosnh vaxksa] tSlsμus=k] dku] ukd vkfn ls vkus okyh lwpuk dks xzg.k djrk

gS vkSj mu ij dkjZokbZ djrk gSA
(iii) ;g ekufld (fnekxh) dke tSls lkspuk] rdZ djuk (foospuk)] ;kstuk cukuk] ;kn

j[kuk vkfn djrk gSA

([k) vxzefLr"d i'p (Mk;ulsiQSykWu) % vxzefLr"d dk ;g Hkkx izefLr"d ds uhps
fLFkr gksrk gSA blesa fuEufyf[kr nks Hkkx gksrs gSa%

1- psrd (FkSySel) % ;g èkwlj æO; ls cuk vaMkuqek ,d lagfr (;k fiaM) gksrh
gS] tks izefLr"d ds uhps chp esa fLFkr gksrk gSA ;g mu laosnh vkosxksa (mnkgj.k
ds fy, ihM+k vkSj lq[k) ds fy, izlkj.k dsanz dk dke djrk gS tks izefLr"d
dks tkrh gSA

2- v/'psrd (v/% = uhps + psrd) (gkbiksFkSySel) % ;g efLr"d dk
og Hkkx gS tks FkSySel ds uhps fLFkr gksrk gSA ;g izsfjr O;ogkj] tSlsμ[kkuk]
ihuk vkSj dke Hkkouk dk fu;a=k.k djrk gSA ;g vius uhps fLFkr ih;w"k xzafFk
ds  lzko.k dk fu;a=k.k djrk gSA ;g 'kjhj ds rkieku vkSj 'kjhj ds Hkhrj
rjyksa dh ek=kk dk Hkh fu;eudkjh dsanz gSA (nsf[k, ikB 18)

(x)vuqefLr"d % ;g efLr"d dk vis{kkÑr NksVk Hkkx gS tks izefLr"d ds vkèkkj ij
mlds uhps fLFkr gksrk gSA blesa laoyuksa ds LFkku ij vusd [kk¡psa (groove) gksrh
gSaA bldk oYdqVh Hkkx Hkh èkwlj nzO; dk cuk gksrk gSA blds nks izeq[k dk;Z gSaμ

(i) 'kjhj dk larqyu cuk, j[kuk vkSj
(ii) is'kh; fØ;kvksa esa leUo; cuk, j[kukA

(?k)esM~;wyk vkWCyk¡xsVk % ;g efLr"d dk vafre Hkkx gksrk gSA tks es#jTtq ls tqM+k gksrk
gSA blds dk;Z bl izdkj gSaμ

(i) ;g lkal ysus] [kk¡lus] fuxyus vkfn dk dsanz gksrk gSA
(ii) ;g ân~&Lian] vkgkj uky ds Øekdqapu rFkk vU; vusd vuSfPNd fØ;kvksa dk

fu;a=k.k djrk gSA

dqy feykdj efLr"d esa ls 12 tksM+h diky raf=kdk,¡ fudyrh gSa] ftuesa ls dqN laosnh
gksrh gSa] dqN izsjd vkSj dqN fefJr fdLe (;kfu laosnh vkSj izsjd nksuksa) dhA

17-2-2 es#jTtq
es#jTtq efLr"d ds esM~;wyk vkWCykWxsVk ls vkjaHk gksdj d'ks#dksa dh d'ks:d&uky esa ls
xqtjrh gqbZ jh<+ dh laiw.kZ yackbZ esa fLFkr gksrh gSA blds Åij Hkh ogh rhu rkfudk,¡ p<+h
gqbZ gksrh gSa tks fd efLr"d esa gksrh gSa vkSj muds chp ds vodk'k esa Hkh ogh izefLr"d
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es# (lsjhczksLikbuy) rjy Hkjk gksrk gSA 'osr vkSj ?kwlj æO;ksa dh O;oLFkk es#jTtq esa foijhr
gksrh gS] vFkkZr~ 'osr æO; ckgj dh rjiQ gksrk gS vkSj èkwlj æO; Hkhrj dh rjiQA

fp=k 17-6 esa es#jTtq dh lkekU; lajpuk] tSlh fd vuqizLFk dkV esa fn[kkbZ nsrh gS] n'kkZ;h
xbZ gSA bl fp=k esa ;g Hkh fn[kk;k x;k gS fd es# raf=kdk,¡ blesa ls dSls O;qRiUu gksrh gSaA

es#jTtq ds izdk;Z

(i) xnZu ds uhps izfrorks± dks ys tkukA
(ii) Ropk vkSj isf'k;ksa ls laosnh vkosxksa dks efLr"d rd ys tkukA
(iii) vuqfØ;kvksa dks efLr"d ls èkM+ vkSj gkFk&iSjksa rd ys tkukA

ikBxr iz'u 17.1

1- izokg pkVZ dh lgk;rk ls raf=kdk ra=k ds izeq[k la?kVdksa dk uke uhps fn, x, fjDr
LFkku esa fy[ksa

2- xqfPNdk dk uke crkb;s] tks
(d) efLr"d dk fuekZ.k djrh gSA
([k) xzluh ds uhps fLFkr jgrh gS vkSj efLr"d ls tqM+h gksrh gSA

3- frypV~Vk ds raf=kdk ra=k ds fdl Hkkx dh rqyuk gekjs es#jTtq ls dh tk ldrh
gSA ;|fi gekjh es#jTtq i`"B Hkkx esa fLFkr jgrh gS vkSj frypV~Vk dk raf=kdk ra=k
dk ;g Hkkx v/j esa gksrk gSA

4- efLr"d ds izeq[k Hkkxksa ds uke crkb,A
............................................................................................................................

5- fuEufyf[kr esa ls izR;sd dk ,d&,d izdk;Z crkb, %
(i) izefLr"d ......................................................................
(ii) vuqefLr"d ......................................................................
(iii) esM~;wyk vkWCyk¡xsVk ......................................................................
(iv) v/'psrd (gkbiksFkSySel) ......................................................................

6- fuEufyf[kr fdlls cus gksrs gSaμ
(i) èkwlj nzO; ................................................................................................
(ii) 'osr nzO; ................................................................................................

7- efLr"d dh xqgkvksa esa Hkjs rjy dk uke crkb,A
............................................................................................................................
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17.3 ifjèkh; raf=kdk&ra=k
ifjèkh; raf=kdk&ra=k esa os lHkh raf=kdk,¡ 'kkfey gSa tks efLr"d vkSj es#jTtq ls fudyrh
gSaA dqy feykdj ;g ra=k nks izdkj ds iFkksa ls cuk gksrk gSA vfHkokgh (viuh vksj ykus
okyk) laosnh iFk vkSj viokgh (nwj ys tkus okyk) iszjd iFkA
(d) vfHkokgh (xzkgh@laosnh) iFk esa nks izdkj dh raf=kdk,¡ gksrh gSa%

 fo'kq¼ :i ls laosnh raf=kdk,¡] tSlsμus=kksa] dkuksa] ukd vkfn ls vkus okyh
diky&raf=kdk,¡A

 fefJr diky&raf=kdk,¡ tSls fd ik¡poha diky raf=kdk (vkuu raf=kdk Facial nerve)
ftlesa psgjs ls laosnksa dks ykus okys laosnh js'ks ekStwn gksrs gSa] ysfdu mlesa dqN izsjd
js'ks Hkh gksrs gSa tks vkosxksa dks tcM+s dh isf'k;ksa rd igq¡pkrs gSaA

([k) viokgh (nwj ys tkus okyk) iFk dks nks esa foHkkftr fd;k tk ldrk gSμdkf;d
vkSj Lok;Ùk raf=kdk&ra=k
(i) dkf;d raf=kdk ra=k % ,sfPNd isf'k;ksa dk fu;a=k.k djrk gSA blds varxZr vfèkdka'k

diky&raf=kdkvksa ds lkFk&lkFk es#&raf=kdkvksa ds izsjd raf=kdk&js'ks Hkh vkrs gSaA
;s nksuksa gh dsanzh; raf=kdk ra=k (CNS) ls ,sfPNd isf'k;ksa dk lans'k ys tkrs gSaA

(ii) Lok;Ùk (autonomic) raf=kdk ra=k (ANS) % ;g vuSfPNd isf'k;ksa vkSj xzafFk;ksa
dk raf=kdkdj.k@raf=kdk iznku djrk gSA ;g xqfPNdkvksa vkSj raf=kdkvksa dh ,d
tksM+h Ükà[kykvksa ls cuk gksrk gS tks jh<+ ds nksuksa ik'oks± esa fLFkr gksrh gSA (fp=k
17-3) ;g ra=k izeq[k :i ls ,d izsjd ra=k gS tks vkarfjd vaxksa dh vuSfPNd
fØ;kvksa dk fu;eu djrk gSA blds nks Hkkx gksrs gSa % (d) vuqdaih (sympathetic)
raf=kdk&ra=k ([k) ijkuqdaih (ijk + vuqdaih)  (parasympathetic) raf=kdk&ra=kA
(fp=k 17-3)A

fp=k 17.3 Lok;Ùk raf=kdk ra=k&vuqdaih vkSj ijkuqdaih ra=k

ifjrkfjdk (vkbfjl)

vJqxzafFk
ykyk (ykj) xzafFk
ân;

issQiQM+s (iqQIiQql)

vkek'k;] xzg.kh
vXU;k'k;

,sMªhusy xzafFk (vf/o`Dd xazfFk)

c`gnka=k

ew=kk'k;

ijkuqdaih vuqdaih
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vuqdaih raf=kdk ra=k 'kjhj dks vkikr ifjfLFkfr;ksa dk lkeuk djus ds fy, rS;kj djrk
gS vkSj ijkuqdaih raf=kdk&ra=k vkikr fLFkfr ds lekIr gksus ij lkekU; fLFkfr dks iqu%
LFkkfir dj nsrk gSA

uhps nh xbZ rkfydk 17-1 esa fofHkUu vaxksa ij Lok;Ùk raf=kdk&ra=k ds nks mifoHkktuksa dss
foijhr izHkkoksa dh lwph nh xbZ gSA

rkfydk 17-1 Lok;Ùk raf=kdk&ra=k ds izHkko

vax vuqdaih fØ;k dk izHkko ijkvuqdaih fØ;k dk izHkko

1- us=k dh iqryh foLiQkfjr ladhf.kZr

2- ân;&Lian nj c<+ tkrh gS nj de gks tkrh gS

3- #fèkj okfgfu;k¡

(d) Ropk ij ladqfpr foLiQkfjr

([k) isf'k;ksa ij foLiQkfjr dksbZ izHkko ugha

4- 'olfudk,a foLiQkfjr ladhf.kZr

5- ew=kk'k; isf'k;k¡ f'kfFky iM+ isf'k;k¡ ladqfpr (ew=k djus
tkrh gSa dh bPNk)

vojksèkuh is'kh ladqfpr vojksèkuh is'kh f'kfFky gks
tkrh gS

6- Losn dk lzo.k c<+ tkrk gS dksbZ izHkko ugha

7- #fèkj&'kdZjk c<+ tkrh gS dksbZ izHkko ugha

8- ykj lzo.k can gks tkrk gS c<+ tkrk gS

9- vJq xzafFk;k¡ lfØ; ean iM+ tkrh gS

10- Ropk ds cky míhIr (cky [kM+s gks f'kfFkfyr (cky cSB
dh mn~?k"khZ is'kh tkrs gSa) tkrs gSa)
(Erector muscle)

11- vf/o`Dd (,sMªhuy) lzo.k c<+ tkrk gS dksbZ izHkko ugha
xzafFk;k¡

12- NksVh vkar Øekdqapu ?kV tkrk gS Øekdqapu c<+ tkrk gS

13- vkek'k; dh xzafFk;k¡  lzo.k ?kV tkrk gS lzo.k c<+ tkrk gS

Lok;Ùk raf=kdk&ra=k ij Hkkoukvksa] tSlsμnq%[k] xqLlk] Mj] ySafxd míhiu vkfn dk
cgqr vfèkd izHkko iM+rk gSA
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ikBxr iz'u 17.2

1- Lok;Ùk raf=kdk&ra=k ds nks Hkkx dkSu ls gSa\

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

2- Lok;Ùk raf=kdk&ra=k ds mu fof'k"V Hkkxksa ds uke crkb, ftudk lacaèk fuEufyf[kr ls
gSaμ

(i) ân~&Lian dk ean gksuk ..................................................................

(ii) ykj&lzo.k esa o`f¼ ..................................................................

(iii) iqryh dk foLiQkj.k ..................................................................

(iv) vka=k&Øekdqapu esa o`f¼ ..................................................................

(v) ew=kk'k; dh isf'k;ksa dk ladqpu ftlds dkj.k is'kkc djus dh vko';drk eglwl
gksus yxrh gS ..................................................................

3- ifjèkh; raf=kdk&ra=k dks ;g uke D;ksa fn;k x;k gS\

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

4- laosnh vkSj izsjd raf=kdkvksa ds fodYih ;k oSdfYid (alternative) uke crkb,A

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

17.4 U;wjkWu % raf=kdk&ra=k dh lajpukRed vkSj izdk;kZRed bdkbZ (fp=k 17.4)

vki raf=kdk&dksf'kdk vFkkZr~ U;wjkWu ds ckjs esa igys gh i<+ pqds gSaA fiQj Hkh] ;gk¡ vkidks
iqu% Lej.k djk;k tkrk gS fd U;wjkWu dh lajpuk dk lacaèk raf=kdk&vkos'k ds laogu ds
lkFk tksM+k tk ldsA

 nqzfedk,a (dendrites-dendron = nzqe] o`{k) (NksVs vkdkj ds 'kkf[kr izoèkZ) dksf'kdk&dk;
ls fudys gq, gksrs gSaA ;s fdlh xzkgh ls vFkok fdlh nwljs U;wjkWu (neuron) ds raf=kdk{k (axon)

dh vaR; 'kk[kkvksa ls ladsr (vkosx) yssrs gSaA ,d U;wjkWu esa 200 ls Hkh vfèkd MsUMªkbV gks
ldrs gSa rkfd os vU; U;wjkWuksa ds ,sDlkWuksa dh vaR; 'kk[kkvksa ds lkFk tqM+ ldsaA

 ,d yack rarq vFkok ,sDlkWu vkosx dks dksf'kdk&dk; ls ,sDlkWu dh vaR; 'kk[kkvksa
esa igq¡pkrk gS vkSj fiQj bu 'kk[kkvksa ls vkosx ;k rks vxyh raf=kdk&dksf'kdk esa igq¡pk
fn;k tkrk gS ;k fdlh is'kh vFkok xzafFk esa igq¡pk fn;k tkrk gS tks rnqijkar vkns'k
dk ikyu djrs gq, ;k rks ladqpu djrh ;k lzko dk foekspu djrh gSA varxzZFku
(fluSIl) ,d U;wjkWu ls nwljs U;wjkWu vFkok ,d U;wjkWu vkSj ,d is'kh; ds chp lapkj&fcUnq
gksrk gSA
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 ,sDlkWu ds Åij olk;qDr inkFkZ dk ,d vkPNn] ek;fyu (mylin) dk ,d vkoj.k gksrk
gS] vkSj bl izdkj ds raf=kdk&js'kksa dks eTtk;qDr vFkok ek;fyfur js'ks (myelinated fibres)

dgrs gSaA

fp=k 17.4 raf=kdk&dksf'kdk

17.5 U;wjkWu ds ,d Nksj ls nwljs Nksj rd vkSj varxzZFku (fluSIl)
ds ikj vkosx dk laogu

raf=kdk&js'ks ds tfj, raf=kdk&vkosx dk laogu fo|qrh; fofèk ls gksrk gS] tcfd fluSIl
(varxzFkZu) ds ikj ;g laogu ,d jklk;fud fofèk ls gksrk gSA

(d) U;wjkWu ds ,d Nksj ls nwljs Nksj rd fo|qr~&ladsru

raf=kdk js'ks esa ls raf=kdk&vkosx dh lajpuk (,d Nksj ls nwljs Nksj rd) fo|qr~&jlk;u
fofèk ls gksrk gSA ;g lapj.k ml izdkj dk ugha gksrk tSlk fd fdlh rkj ds Hkhrj
ls fo|qr~&èkkjk ds izokfgr gksus esa bysDVªkWuksa dk izokg gksrk gS] vfirq og foèkzqohdj.k
(;k fo/zqou&depolarisation) dh rjax ds :i esa pyrk tkrk gS (fp=k 17-5)A fo/zqohÑr
ijek.kq dks le>us ds fy, fuEu i<+sA

lkekU; foJkeh voLFkk (resting stage) esa raf=kdk js'ks ds ckgj dh vksj ($) èku pktZ
cuk gksrk gSA ml voLFkk dks èkzqohÑr (polarised) dgrs gSaA ;g èkzqohdj.k ckgj dh

raf=kdk{k (,DlkWu) Nksj

jsufo;j ioZ

esM~;wyjh vkPNn

dsUnzd

fuLly d.k

MªsUMªkbV~l (nzqfedk,a)

ifjdsanzd (isjhdSfj;kWu)

raf=kdk{k (,DlkWu)

dsUnzd
MsUMªku (nzqeo/Z)
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vksj Na+ vk;uksa dh vfèkd la[;k esa gksus ds dkj.k gksrk gSA ;g voLFkk blfy, cuh
jgrh gS D;ksafd vk;uksa dks yxkrkj vanj ls ckgj dh vksj dks Hkstk tkrk gS vFkkZr~
lksfM;e&iksVSf'k;e iai }kjk iai fd;k tkrk jgrk gS vkSj ÅtkZ ds fy, ATP dk iz;ksx
dj lfØ; ifjogu }kjk izpkfyr fd;k tkrk gSA

lksfM;e&iksVSf'k;e iai % IyST+ek f>Yyh ds Åij ,d okgd izksVhu gksrh gS tks
lksfM;e vkSj iksVSf'k;e vk;uksa dks f>Yyh ds vkj&ikj ykrh ys tkrh gSA lkekU;r%]
;s vk;u viuh vfèkd lkanzrk okys {ks=k ls viuh de lkanzrk okys {ks=k dh rjiQ
xfr djrs gSaA

raf=kdk&js'ks ij míhiu vkus ds ckn gksus okys ifjorZu bl izdkj gksrs gSaμ

 bl fcanq ij ,sDlkWu f>Yyh Na+ vk;uksa ds fy, vfèkd ikjxE; gks tkrh gS ftlds
dkj.k os f>Yyh ls gksdj Hkhrj vkus yxrs gSa vkSj ogk¡ ij foèkzqohdj.k gks tkrk gS
;k vkos'k dk LFkkuh; ifjorZu ;kuh LFky ij /u ls ½.k vkos'k gksrk gS (nsa[ksa fp=k)

 vc foèkzqohdj.k dk ;g fcanq f>Yyh ds lgorhZ {ks=k ds fy, Lo;a ,d míhiu cu
tkrk gS vkSj vc ;g vxyk {ks=k foèkzqohÑr gks tkrk gSA

 blh chp igyk {ks=k iquèkzqZohÑr (re-iqu% + /zqohÑr&polarised) gks tkrk gS D;ksafd
,d lksfM;e  Na+ vk;uksa dks lfØ; vfHkxeu ds }kjk iqu% f>Yyh ds ckgj dh
vksj igq¡pk nsrk gSA ;g dk;Z ^lksfM;e iai* ds }kjk gksrk gSA

 vkSj vc ;g js'kk foèkzqohdj.k dh vxyh rjax ds fy, rS;kj gks tkrk gSA

bl izdkj] raf=kdk&vkosx foèkzqohdj.k vkSj iqu%èkzqohdj.k dh ,d vius vki cuus okyh
rjax ds :i esa gksrk gSA

fp=k 17.5 raf=kdk&vkosx dk laogu

([k) varxzZFku (fluSIl) ds ikjμjklk;fud ladsru

raf=kdk&vkosx raf=kdk&js'ks ds tfj, pyrk gqvk ;k rks vius xarO; (is'kh ;k xzafFk) rd
igq¡p tkrk gS rkfd ml ij fØ;k dh tk lds] vFkok fdlh vU; U;wjkWu dh nzqfedkvksa

okilh
(iqu%izkfIr) {ks=k

foJkeh {ks=kmÙksftr {ks=k

raf=kdk vkosx dh fn'kk

foJkeh {ks=kmÙksftr {ks=k
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(MsUMªkbVksa) rd igq¡p tkrk gS rkfd mls vkSj vkxs Hkstk tk ldsA bl laxe&LFky dks
fluSIl@varxzFku (synapse) dgrs gSaA fluSIl ds ikj vkosx dk lapj.k ,d jklk;fud izfØ;k
}kjk laiUu gksrk gSA vkosx tc ,sDlkWu ds vafre Nksj ij igq¡prk gS] rc fuEufyf[kr
?kVuk,¡ gksrh gSaμ

μ ,sDlkWu ds vafre Nksj ij ,d jlk;u ,slhfVydksyhu (acetylcholine) fueqZDr gksrk gSA

μ ,slhfVydksyhu vxys U;wjkWu dks míhfir dj nsrk gS rkfd u;k vkosx izkjaHk gks ldsA

μ ,slhfVydksyhu ogk¡ ij 'kh?kz gh fo?kfVr gks tkrk gS rkfd fluSIl vxys lapj.k ds
fy, rS;kj gks tk,A

;fn ,sDlkWu ds vafre fljs nks ;k vfèkd lgorhZ U;wjkWuksa ds Ms.MªkbVksa ds lkFk lEidZ
cuk, gq, gksa rks ;g vkosx mu lHkh esa ls pyrk pyk tk,xkA

^loZ vFkok 'kwU;* fu;e % ;fn míhiu i;kZIr :i esa l'kDr jgk gksrk gSA (ftlesa fuEure
izHkko lhek gks) fd mlls vkosx mRiUu gks lds] rks vkosx vkjaHk gks tk,xk vkSj viuh
xfr ds vuqlkj pyrk tk,xkA izHkkoghu fdlh míhiu dh og de&ls&de {kerk gksrh
gS ftlls fd vkosx vkjaHk fd;k tk ldsA

;g xfr míhiu dh {kerk dks c<+k nsus ls mruh gh jgrh gS] vfèkd ugha c<+kbZ
tk ldrhA

17.6 izfrorZ fØ;k Reflex action

izfrorZ fØ;k 'kjhj esa fdlh míhiu ds dkj.k gksus okyh Lor% rhoz vkSj vuSfPNd fØ;k
gksrh gSA mnkgj.k ds fy,μ

 fdlh xeZ ros dks vFkok fdlh uqdhys dk¡Vs dks Nwus ij vki rqjar vius gkFk dks
gVk ysrs gksA

 fdlh tkus&igpkus Lokfn"V Hkkstu dks dsoy ns[kus vFkok lw¡?kus Hkj ls vkids eq¡g
esa ikuh (ykj) vk tkrk gSA

nks izdkj ds izfrorZ μ ljy vkSj izkuqdwyh (conditioned)

izfrorZ fØ;k ds mijksDr nksuksa mnkgj.k ewyr% vyx&vyx izdkj ds gSaaA igyk mnkgj.k
tUetkr vFkok izkÑfrd gS ftlds fy, igys dh fdlh tkudkjh dh dksbZ vko';drk
ugha gSA bl izdkj ds izfrorksZa dks ljy izfrorZ dgrs gSaA

nwljk mnkgj.k cjkcj izkIr dh xbZ tkudkjh ij vkèkkfjr gSA bl mnkgj.k esa efLr"d okLro
esa ml Hkkstu ds Lokn dks ;kn j[krk gS vkSj mlh ds vuq:i vpsru voLFkk esa dk;Z
djrk gSμ,sls izfrorZ dks izkuqdwyh izfrorZ dgrs gSaA

(d) ljy izfrorZ
 iyd rqjar can dj ysukμfdlh Hkh oLrq dks vpkud vk¡[k dh rjiQ vkrs ns[kdjA
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 [kk¡lh vkukμfuxkyk gqvk Hkkstu Hkkstu uyh esa u tkus ij ok;q uyh esa pys tkus ijA

 rst izdk'k esa us=k dh iqryh fldqM+ tkukA

 lksrs gq, O;fDr dk iSj xqnxqnkus ij] iSj dks >Vdk ekj nsukA

([k) izkuqdwyh izfrorZ

 vpkud fdlh dks viuh dkj vFkok lkbfdy vkxs vkrs gq, ns[kdj czsd yxk nsukA

 fdlh ls ckrsa djrs gq, Hkh twrs esa iQhrs ck¡èk ysukA

 vkidks >qdrs gq, ns[kus ij] ekuksa vki ekjus ds fy, dksbZ iRFkj mBkus tk jgs gksa]
dqÙks dk Hkkx tkukA

 d{kk esa vè;kid ;k vè;kfidk dks izos'k djrs gq, ns[kdj vkidk [kM+s gks tkukA

izfrorZ&fØ;k dh fØ;kfof/

dqN izfrorZ efLr"d ds tfj, gksrs gSa (izefLr"d izfrorZ) tSls fdlh oLrq ds ikl vkus
ij iydksa dk can gks tkuk] tcfd vU; izfrorZ es#jTtq ds tfj, gksrs gSa (es#&izfrorZ)A
uhps fn, x, vkjs[k (fp=k 17-6) esa ,d ljy es#&ifjorZu&fØ;k dk iFk fu#fir fd;k
x;k gS%

fp=k 17.6 ,d ljy izfrorZ&fØ;k esa raf=kdk&iFk

blesa ik¡p vko';d Hkkx gksrs gSaA

míhiu (pqHkuk] rki] vkfn)μlaosnh vax esa xzkgh es# raf=kdk ds i`"B ewy esa fLFkr vfHkokgh
(laosnh) raf=kdk js'ks] tks vkosx dks es# jTtq rd ykrs gSaμ,d (iszjd) U;wjkWu tks vkns'k
dks es#raf=kdk ds vkèkkj ewy esa fLFkr vius viokgh js'kksa ds tfj,μfdlh is'kh vFkok
fdlh xzafFk rd igq¡pkrs gSaA

es#jTtq ds Hkhrj vfèkdka'k :i ls vfHkokgh js'ks vkSj izsjd U;wjkWu ds chp ,d eè;orhZ
U;wjkWu ekStwn gksrk gSA

'osr nzO;
es#jTtq

i`"Bewy
i`"B xqfPNdk
(xSaxfy;u)

xzkgh (Ropk)

laosnh U;wjku

izHkkd (is'kh;)

es# raf=kdk

v/j ewy/wlj nzO;
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1- ;gk¡ izfrorks± ds dqNsd mnkgj.k fn, x, gSaA crkb, fd buesa ls dkSu&ls ljy izdkj
ds gSa vkSj dkSu&ls izkuqdwyh izdkj dsμ

(i) ?kqVus dk >Vduk

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

(ii) ilanhnk Hkkstu dks ns[kdj eq¡g esa ykj vkuk

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

(iii) ckrphr djrs le; twrs ds iQhrs ck¡èkuk

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

(iv) vk¡[kksa ij rst jks'kuh iM+us ij iydksa dk can gks tkuk

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

(v) vaèksjs esa fdlh dqaMfyr jLlh ij iSj iM+ tkus ij lk¡i dk èkks[kk gksuk

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

17.7 laosnh xzkgh vax (KkusfUnz;k¡) (Sense organs)

laosnh vax os vax gksrs gSa ftuds tfj, ge ckg~; i;kZoj.k esa gksus okys ifjorZuksa ds ckjs
esa tkudkjh izkIr djrs gSaA izR;sd laosnh vax esa fof'k"V laosnh dksf'kdk,a gksrh gSa tks míhiuksa
dks xzg.k djrh gSa vkSj muls mRiUu gksus okys vkosxksa dks lacafèkr raf=kdk ds tfj, efLr"d
vFkok es#jTtq rd laizsf"kr dj nsrh gSaA efLr"d vkosxksa dks vyx&vyx oxhZÑr dj nsrk
gS] mudh O;k[;k djrk gS vkSj okafNr vuqfØ;k ds fy, Hkst nsrk gSA ekuoksa esa] iz:ir%
ik¡p KkusfUnz;k¡ gksrh gSaμns[kus ds fy, us=k] lquus ds fy, dku] lw¡?kus ds fy, ukd] Lokn
ds fy, ftg~ok vkSj Li'kZ] ihM+k] rki vkfn ds fy, RopkA

17.7.1 us=k (n`f"V laosn)

us=k vkÑfr esa djhc&djhc xksykdkj gksrs gSaA lkeus dh rjiQ tjk&lk mHkjk gqvk vkSj
vfLFky dksVj ds Hkhrj eqDr :i ls ?kwe ldrs gSaA us=k ,d [kks[kyh xsan dh rjg gksrs
gSa ftlds Hkhrj vusd lajpuk,¡ gksrh gSaA (fp=k 17-7)A

us=k xksyd dh fHkfÙk esa rhu ijrsa gksrh gSaμLdysjk ('osriVy)] dksjkWbM (jDrd iVy)
vkSj jsfVuk (n`f"V iVy)A

 LDysjk (Sclera) lcls ckgjh dM+h liQsn ijr gksrk gSA lkeus dh rjiQ ;g vfofPNUu
:i ls ikjn'khZ LoPNeaMy dkWfuZ;k (cornea) ls tqM+h gksrh gSA
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 dksjkWbM (Choroid) chp dh ijr gksrh gSA ;g ;ksth Ård dh cuh gksrh gS ftlesa
#fèkj okfgfu;ksa dk l?ku tkyd fo|eku gksrk gSA bldh Hkhrjh lrg xgjs Hkwjh vFkok
dkyh gksrh gSA ;g ijkorZu ugha gksus nsrh vU;Fkk ftlls izfrfcEc dh Li"Vrk xM+cM+k
tkrh gSA

fp=k 17.7 us=k dh ÅèokZèkj dkV

 n`f"V iVy (jsfVuk&Retina) % lcls Hkhrjh laosnh ijr jsfVuk esa nks izdkj dh laosnh
dksf'kdk,¡ gksrh gSaμ'kykdk,¡ (rodes) (;s èkhes izdk'k ds fy, laosnh gksrh gSa) rFkk
'kadq (cones) (;s jaxksa ds fy, laosnh gksrh gSaA

 ihr&fcanq (Yellow spot), tks n`f"V v{k ij fLFkr gksrk gS] og LFkku gS tgk¡ lkekU;
vk¡[k esa lcls vPNk fn[kkbZ iM+rk gSA ftlesa laosnh dksf'kdk,¡ vkSj muesa Hkh fo'ks"kdj
'kadq dksf'kdk,¡ lokZfèkd la[;k esa ikbZ tkrh gSA 'ks"k jsfVuk esa 'kykdk,¡ vfèkd rFkk
'kadq dksf'kdk,¡ de gksrh gSaA

 ihr fcanq ds rqjar uhps vaèk fcanq (blind spot) gksrk gSA ;g og LFkku gS tgk¡ ij
jsfVuk dh leLr laosnh dksf'kdkvksa ls vkus okys raf=kdk&rarq ,d lkFk vfHkl`r gksdj
n`d&raf=kdk (Optic nerve) cukrs gSa] ;gha ls ;g raf=kdk us=k xksyd ls ckgj dh
vksj fudyrh gSA vaèk fcanq ij dksbZ laosnh dksf'kdk,¡ ugha gksrha vkSj blfy, bl fcanq
ij fn[kkbZ ugha iM+rkA

us=k ds Hkkx %

vkarfjd :i ls us=k nks izeq[k d{kksa esa c¡Vk gksrk gS vkSj ;s nksuksa d{k ysal ds tfj,
,d&nwljs ls vyx&vyx cus jgrs gSaA

 rjy d{k (Aqueous chamber) % igyk Hkkx gksrk gS ftlds Hkhrj ,d tyh; rjy
(us=kksn) (,sDol g~;qej&Aqueous Humour) Hkjk gksrk gS rFkk ,d fiNyk Hkkx ftlds

'osr iVy (Ldsysjk)

vka[k dh is'kh

jDrd iVy (dksjkWbM)

n`f"V iVy (jsfVuk)

ihr fcUnq

dkpke nzo(foVªl g;wej)

va/fcUnq

n`d~ raf=kdk

vka[k dh (Åijh) iyd

fuyacu Luk;q

LoPNeaMy (dkfuZ;k)
ysal

i{ekHk is'kh

us=k 'ys"eyk
iqryh (I;wfiy)

us=kksn (,Dol g;wej)
ifjrkfjdk (vkbfjl)
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Hkhrj xk<+h tSlh&tSlk dkpkHk inkFkZ (dkpkHk áwej vitreous humour, vitro = dkap)
Hkjk gksrk gSA ,sDovl áwej ysal dks ue cuk, j[krk gS vkSj mls 'kkjhfjd >Vdksa
ls cpkrk gSA dkpkHk inkFkZ us=k xksyd dh vkÑfr dks cuk, j[krk gS vkSj jsfVuk
(n`f"ViVy) dk lqj{kk djrk gSA

 ysal (Lens) % vkÑfr esa mHk;ksÙky vkSj vèkZBksl gksrk gSA ;g eqyk;e ftysfVuh Ård
dk cuk gksrk gSA ;g fuyacu Luk;q ls viuh fLFkfr esa cuk jgrk gS tks ysal dks
is'kh; i{eHk dk; ls tksM+s j[krk gSA ysl dh vkÑfr ij fuyacu&Luk;q ds f[kapko
ij izHkko iM+rk gSA

 ifjrkfjdk (Iris) % ysal ds lkeus ,d izdkj dk inkZ gksrk gSA ;g dkyk] Hkwjk
vFkok uhyk gks ldrk gSA us=k dk jax vkbfjl ds jax ds gh dkj.k gksrk gSA blesa
nks izdkj dh isf'k;k¡ gksrh gSaμorqZy isf'k;k¡ iqryh dks l¡djk cukus ds fy, vkSj vjh;
isf'k;k¡ iqryh dks iQSykus ds fy,A iqryh dk vkdkj vuSfPNd :i ls de&T;knk djus
ds fy, us=k esa izos'k djus okys izdk'k dh ek=kk dks fu;af=kr fd;k tkrk gSA D;k
vki lksp ldrs gSa fd iqryh dc&dc pkSM+h gks tkrh gS vkSj dc&dc l¡djh gks
tkrh gSA

ge fdl izdkj ns[krs gSa %

 izdk'k dk laizs"k.k % oLrq ls ijkofrZr izdk'k fdj.ksa ikjn'khZ lajpukvksa esa ls gksdj
vk¡[k esa izos'k djrh gSa] ;kuh us=k 'ys"eyk (dataDVkbok)] LoPNeaMy (dkWfuZ;k)] us=kksn]
ysUl rFkk dkpkHk rjy esa ls gksdjA

 izfrfcEc dk cuuk % dkWfuZ;k dh oØrk ls fdj.ksa dqN gn rd eqM+ tkrh gSa] vkSj
ysal mUgsa vkSj T;knk eksM+ nsrs gSa ftlls ,d izfrfcac jsfVuk ds Åij cu tkrk gSA

 izfrfcEc dk Lo:i % izfrfcac mYVk ,oa okLrfod gksrk gSA

 raf=kdk&vkosx dk cuuk vkSj mldk laizs{k.k % izfrfcac dh izdk'k ÅtkZ laosnh dksf'kdkvksa
('kykdkvksa rFkk 'kadqvksa) esa jklk;fud ifjorZu iSnk djrh gSA bu ifjorZuksa ls raf=kdk&vkosx
curs gSa tks n`d~ raf=kdk esa ls pyrs tkrs gq, efLr"d esa igq¡prs gSaA

 vuqHkwfr % gekjk efLr"d izfrfcac dks vusd izdkj ls le>rk vkSj mldk vFkZ fudkyrk
gS tSls fd og oLrq dks lhèkk ns[krk gS gkykafd jsfVuk ij cuus okyk izfrcac mYVk
gksrk gSA

 leatu (iQksdlu&Focusing)) % jsfVuk ij izfrfcac ds iQksdl fd, tkus dks leatu
(accommodation) dgrs gSaA iQksdl djus dk vFkZ gS izR;kLFk (elastic) ysUl dh
oØrk dk ifjorZu ykuk gSA

& nwj n`f"V ds fy, % ysal vfèkd piVk vFkok iryk gks tkrk gS_ ;g ysal dh lkekU;
fLFkfr gksrh gS ftls fuyacu Luk;qvksa }kjk rku dj j[kk tkrk gSA
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& fudV n`f"V ds fy, % i{ekHk isf'k;k¡ tks orqZydkj gksrh gSa] ladqfpr gksdj
us=k xksyd dh ifjfèk dks de dj nsrh gSaA blls fuyacu Luk;q ij f[kapko
de gks tkrk gS vkSj ysal Lo;a viuh izR;kLFkrk ds dkj.k eksVk (vfèkd xksy)
gks tkrk gSA

lkekU; vk¡[k lrr leatu djrh jgrh gS pkgs dksbZ py jgk gks] [ksy jgk gks
vFkok dsoy bèkj&mèkj ns[k gh jgk gksA

 f}us=kh n`f"V % ekuo lfgr lHkh izkbesV Lrfu;ksa esa nksuksa vk¡[ksa lkeus dh vksj fLFkr gksrh gSaA
bl O;oLFkk ls efLr"d esa izfrfcacksa dk vfrO;kiu (,d&nwljs ds Åij vk tkuk) gksrk gS
ftlls xgjkbZ dk cksèk gksrk gS (f=kfoeh;] 3-dimensional n`f"V)A

us=k ds rhu lkekU; nks"k

1- fudV n`f"V (Near-sightedness ;k Myopia)μblesa O;fDr utnhd dh oLrqvksa dks
rks lkiQ&lkiQ ns[k ysrk gS exj nwj dh phtksa dks Bhd ls ugha ns[k ikrkA nwj dh
oLrqvksa dk izfrfcac jsfVuk ds vkxs curk gSA ;g nks"k mi;qDr vory ysal ds }kjk
Bhd fd;k tk ldrk gS (;g ysUl ;k rks p'esa ds Ýse esa yxk, tk ldrs gSa ;k
dkWUVsDV ysUlksa dh rjg bLrseky fd, tk ldrs gSaA

2- nwj&n`f"V (Long sightedness ;k Hypermetropia)μ,sls O;fDr nwj dh oLrqvksa dks rks lkiQ
ns[k ysrs gSa] ysfdu utnhd dh oLrqvksa dks ughaA bl nks"k esa fudV dh oLrqvksa dk izfrfcac
jsfVuk ds ihNs curk gS vkSj bldk lekèkku ,d mi;qDr mÙky ysal ds bLrseky ls fd;k tkrk
gSA

3- eksfr;kfcan dSVsjsDV (Cataract) – og n'kk gS ftlesa ysal liQsn vikjn'khZ gks tkrk
gS (lkekU;r% mez ds lkFk&lkFk)A bl izdkj ds ysal dks 'kY;&fØ;k }kjk fudky
fn;k tkrk gS vkSj ;k rks mldh txg ij ,d var%us=kh ysal yxk fn;k tkrk gS vFkok
mi;qDr p'ek yxok fn;k tkrk gSA

ikBxr iz'u 17.4

1- us=k ds fuEufyf[kr Hkkxksa ds dk;Z crkb, %

(i) ifjrkfjdk (vkbfjl) ........................................................................

(ii) i{ekHkh (flfy;jh) isf'k;ka ........................................................................

(iii) rkjk (I;wfiy) ........................................................................

(iv) n`f"V iVy jsfVuk ........................................................................

2- fuEufyf[kr ds uke crkb, %

(i) vk¡[k dk og {ks=k tgk¡ lcls Li"V fn[kkbZ nsrk gS

..................................................................................................................
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(ii) fudV&n`f"V dks lgh djus ds fy, bLrseky fd, tkus okys ysUl dk izdkj-

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

(iii) og n'kk ftlesa vk¡[k dk ysUl vikjn'khZ liQsn gks tkrk gS

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

(iv) fofHkUu nwfj;ksa ij fLFkr oLrqvksa dks iQksdl fd, tkus dh vk¡[k dh {kerk

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

17.7.2 dkuμJo.k vkSj larqyu dk laosn

dku nks laosnh dk;Z djrk gS % lquus dk vkSj 'kjhj dk larqyu cuk, j[kus dkA dku
ds rhu izeq[k Hkkx gksrs gSaμcká dku] eè; dku vkSj Hkhrjh dku (fp=k 17.8)

fp=k 17.8 ekuo dk dku

cká dku ds fuEufyf[kr Hkkx gksrs gSa %

μ ckgj dks mHkjk gqvk d.kZiYyo ftlds Hkhrj mifLFk (dkfVZyst) dk vkyEc gksrk
gS] ;g èofu rjaxksa dks Hkhrj dh vksj dks fn'kk nsrk gSA

μ Jo.k uky ftlesa ls gksdj èofu&rjaxsa dku ds insZ (d.kZiVg f>Yyh] tympanic
membrane) rd igq¡prh gSA

eè; dku fuEufyf[kr ls cuk gksrk gS %

 ok;q ls Hkjh ,d d.kZiVg xqgk

 d.kZiVg vFkok dku dk ijnk

 rhu lw{e gfM~M;k¡ eSfy;l (malleus, ̂ ^?ku] eqn~xj  hammer**), ̂^badl (incus, LFkw.k ̂^fugkbZ
anvil**) rFkk LVsiht (stapes, jdkc] stirrup) gksrh gSa bu rhuksa dks lkewfgd :i esa

fiUuk
LFkw.k
bUdl

?ku
eSfy;l

Jo.k raf=kdk

[kksiM+h dk vk/kj

xksy f[kM+dh

;wLVsf'k;u
uyh

d.kZ iVg

gM~Mh

ckg~; Jo.k
ehVl d.kZ

xqgj dkfDy;k (d.kZorZ)

LVsi ij v.Mkdkj f[kM+dh
v¼Zo`r ukysa iQht jdkcd.kZiYyo
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^^d.kkZfLFkdk,a (ear ossicles)** dgrs gSaA eSfy;l dku ds insZ ls laidZ cukrh gS rFkk LVsiht
Hkhrjh dku dh vaMkdkj f[kM+dh (oval window) dks Nq, gksrh gSA

 ;wLVsdh uyh (Eustachian tube) d.kZiVg xqgk dks xzluh ds lkFk tksM+s j[krh gSA ;g
dku ds insZ ds nksuksa vksj ok;qnkc dks leku cuk, j[kus esa lgk;rk djrh gSA

vkarfjd dku esa izèkkur% nks Hkkx gksrs gSa %

(d) d.kkZorZ (dkWfDy;k&Cochlea)μ;g ,d yach dqaMfyr lajpuk gksrh gS tks dqN&dqN
'ka[k dh dqaMyh dh rjg dh gksrh gSA blds dqy <kbZ pØ cus gksrs gSaA blds Hkhrj
dh pDdj [kkrh gqbZ xqgk f>fYy;ksa }kjk i`Fkd~ gqbZ rhu lekarj ufydkvksa vFkok ukyksa
esa foHkkftr gks tkrh gSA bu ukyksa ds Hkhrj ,d rjy ,aMksfyEiQ var%ylhdk (endolymph)

Hkjk gksrk gSA chp dh uky esa lquus ls lacafèkr laosnh dksf'kdkvksa ls ;qDr {ks=k gksrs
gSa ftUgsa dkWVhZ&vax (Organ of corti) dgrs gSaA

([k) iz|k.k (vestibule)μbldk lacaèk 'kjhj ds larqyu cuk, j[kus ls gksrk gSA

μ blesa rhu vèkZ o`Ùkkdkj ukysa gksrh gSa tks ,d&nwljs ls ledks.k cukrs gq, fLFkr gksrh
gSa] vkSj ,d Hkkx dkWfDy;k ds lkFk tqM+k gksrk gS vkSj ,d n`fr (;wfVªdqyl) vkSj
,d xksf.kdk (lSdqyl) esa foHksfnr gksrk gSA izR;sd uky dk ,d fljk pkSM+k gksdj
,d rqafcdk (ampulla) cukrk gS ftlds Hkhrj laosnh dksf'kdk,¡ gksrh gSa vkSj muls
fudyus okys raf=kdk js'ks ,d lkFk feydj Jo.k raf=kdk cukrs gSaA

lquus dh fØ;kfofèk

μ èofu rjaxsa Jo.k uky esa izos'k djrh vkSj dku ds insZ dks dafir djrh gSaA

μ insZ ds daiu esfy;l esa] fiQj vkxs badl esa] fiQj LVsiht esa LFkkukarfjr gks tkrs gSaA
blds ckn LVsiht èofu rjaxksa dks vkxs vaMkdkj f[kM+dh esa igq¡pk nsrh gS ftlls og
daiu djus yx tkrh gSA

μ ;s daiu d.kkZorZ (dkWfDy;k) ds Hkhrj ds rjy dks xfr iznku dj nsrs gSaA bl rjy dh xfr
(Lianu) dks dkWVhZ&vax idM+ ysrs rFkk raf=kdk vkosxksa ds :i esa dkWfDy;k&raf=kdkvksa esa igq¡pk
nsrs gSaA ;s raf=kdk,¡ vkosxksa dks efLr"d rd igq¡pk nsrh gSA

nsg&larqyu dk cksèk

LFkSfrd larqyu (xq#Ro ds dkj.k)

'kjhj dh fLFkfr esa vFkok >qdus ij vèkZo`Ùkkdkj ukyksa ds Hkhrj rjy xfr djus yxrk
gSA ;s vèkZo`Ùkkdkj ukysa fofHkUu leryksa esa O;ofLFkr gksrh gSaA uky dh rqafcdk esa fLFkr
laosnh i{ekHk (flfy;k) bu xfr;ksa dks xzg.k dj ysrs gSa vkSj rc vkosx Jo.k&raf=kdk
rd igq¡pk fn, tkrs gSa tgk¡ ls os efLr"d dks Hkst fn, tkrs gSaA
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xfr djrs le; larqyu % n`fr (;wfVªdqyl) vkSj xksf.kdk (lSdqyl) xfrt larqyu dk cksèk djrs
gSa (tcfd 'kjhj xfr dj jgk gksrk gS)A tc Hkh 'kjhj esa fdl Hkh izdkj dh xfr gks jgh gksrh
gS] rc varyZlhdk (,aMksfyEiQ) esa ekStwn dSfYl;e dkcksZusV dh ckjhd&ckjhd df.kdk,¡ laosnh
jkseksa dks nckus yxrh gSaA bl izdkj vkosxksa dks Jo.k raf=kdk rd igq¡pk fn;k tkrk gSA

17.7.3 ftg~ok vkSj ukd (Lokn vkSj xaèk ds laosn)

ftg~ok Lokn ds laosn dk cksèk djrh gS vkSj ukd xaèk dkA ;s nksuksa laosn jklk;fud
laosn gksrs gSa vkSj ;s laidZ esa vkus okys jklk;fud inkFkZ dh izÑfr ij fuHkZj gksrs gSaA
Lokn ds ekeys esa inkFkZ dk lhèks laosnh Lokn dfydkvksa ds liadZ esa vkus ls lacaèk
gS tcfd xaèk ds ekeys esa jlk;u ds v.kq gok }kjk lkal ds lkFk Hkhrj vkrs gSa vkSj
ukd dh laosnh ,fiFkhfy;e dks míhfir dj nsrh gSA

17.7.4 Ropk (Li'kZ rFkk dqN vU; fofoèk laosn)

Ropk esa fofoèk izdkj dh raf=kdkvksa ds vafre Nksj ekStwn gksrs gSaA buesa ls dqN dk lacaèk
Li'kZ (gYdk&lk Li'kZ) ls gksrk gS] dqN dk xgjh nkc ls vkSj vU;ksa dk BaM] rki vkSj
ihM+k ls gksrk gSA

Hkw[k dk laosn vkek'k; dh fHkfÙk esa fLFkr xzkgh vaxksa ls gksrk gSA I;kl dk laosn xzluh
esa fLFkr raf=kdkvksa ds míhfir gksus ds dkj.k gksrk gSA Fkdku dk laosn isf'k;ksa esa fLFkr
gksrk gSA

ikBxr iz'u 17.5

1- dku dk dkSu&lk Hkkx dk;Z djrk gS] tc

(i) dksbZ O;k;keh (;k O;k;ke djus okyk) (fteukLV) larqyu ds fofoèk izdkj
ds djrc fn[kk jgk gksrk gSA

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

(ii) vki xkuk lqu jgs gksaA

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

2- fuEufyf[kr ds uke crkb, %

(i) dku dk og Hkkx ftlesa d.kZiYyo èofu&rjaxksa dks Hkstrk gSA

..................................................................................................................
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(ii) larqyu dk og izdkj ftldk lacaèk vèkZo`Ùkkdkj ukyksa ls gksrk gSA

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

(iii) os dksbZ nks laosn ftUgsa Ropk esa fLFkr raf=kdkvksa ds ;qDr Nksjksa ls eglwl fd;k
tkrk gSA

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

17.8 gkWeksZuksa ds }kjk leUo; % var%lzkoh ra=k

gkeksZuksa dk lzko 'kjhj esa fLFkr fof'k"V dksf'kdkvksa vFkok xzafFk;ksa }kjk gksrk gS mUgsa varlzkoh xzafFk;k¡
dgk tkrk gSA gkeksZu vkSj mUgsa #fèkj }kjk muds y{; LFkyksa rd igq¡pk;k tkrk gSA mudk izHkko
dsoy ,d ;k vfèkd Hkkxksa esa gksrk gSA vfèkdka'k gkWeksZuksa dk lzko fof'k"V xzafFk;ksa }kjk gksrk gS
ftUgsa var%lzkoh xzafFk;k¡ (Endocrine glands xzhd endo (endon = within Hkhrj] vanj + crime

(Krinein = seperate, vyx. lzo.k) dgrs gSa] ftldk vFkZ gksrk gS ̂ vkarfjd :i esa lzo.k*A bUgsa
okfgdkghu xzafFk;k¡ Hkh dgrs gSa D;ksafd buds lzko lhèks gh #fèkj esa NksM+ fn, tkrs gSa vkSj mudk
ifjogu ukfydkvksa }kjk ugha gksrkA dqNsd gkWeksZu vU; xzafFk;ksa vFkok 'kjhj ds vU; Hkkxksa }kjk
mRiUu gksrs gSa] mnkgj.k ds fy, vkek'k; vkSj xzg.khA

17.8.1 gkWeksZuksa dh izÑfr vkSj izdk;Z
 gkWeksZuksa dks muds lzksr Hkkxksa ls lhèks gh #fèkj esa NksM+ fn;k tkrk gSA

 #fèkj bu gkWeksZuksa dks mu y{; vaxksa rd igq¡pk nsrk gS tks muds izfr vuqfØ;k djrs
gSaA

 gkWeksZu 'kjhj fØ;kRed izfØ;kvksa dk fu;eu djrs gSaA

 ;s cgqr de ek=kk esa mRiUu gksrs gSa vkSj tho oSKkfud n`f"V ls cgqr lfØ; gksrs
gSaA mnkgj.k ds fy,] ,sMªhufyu 3000 yk[k Hkkxksa esa 1 dh lkanzrk ij og lfØ;
cuk jgrk gSA

 gkWeksZuksa dh vfèkdrk vkSj deh] nksuksa gh ls xaHkhj fodkj mRiUu gks ldrs gSaA

 jklk;fud n`f"V ls] gkWeksZu ty esa ?kqyu'khy izksVhusa (isIVkbM) Xykbdks izksVhusa vkSj ,sehu
gks ldrs gSa] vFkok fyfiM esa ?kqyu'khy LVhjkW;M gks ldrs gSaA

 gkWeksZuksa dh vfrfjDr ek=kk 'kjhj esa lafpr ugha jgrh vkSj mRlftZr dj nh tkrh gSA

17.8.2 gkWeksZu& lzkzo.kdrkZμvar%lzkoh xzafFk;k¡
ekuoksa ds ,d ntZu ls Hkh vfèkd Ård ,oa vax gSa tks gkWeksZu mRiUu djrs gSaA buesa ls vfèkdka'k
dks fp=k 17-9 esa fn[kk;k x;k gSA budks nks Jsf.k;ksa esa ck¡Vk x;k gSA

(d) fliZQ (ek=k) var% lzkzkoh % ih;w"k] voVq (Fkk;jkW;M)] ijkoVq (iSjkFkk;jkW;M)] Fkk;el
vkSj vf/o`Dd (,sMªhuy)A
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([k) va'kr% var% lzkzkoh % vXU;k'k;] tBj vkSj xzg.kh] midyk (,fiFkhfy;e)] tun
(xksuM) (iq#"kksa esa o`"k.k vkSj fL=k;ksa esa vaMk'k;) vkSj fL=k;ksa esa vijk (iySlsaVh)A

fp=k 17.9 ekuo 'kjhj dh izeq[k var% lzkzkoh xzafFk;ksa dh fLFkfrA

1- ih;w"kμ,d ekLVj xzafFk (Pituitary gland)

ih;w"k xzafFk ftls ih;wf"kdk (gkbiksfiQfll) Hkh dgrs gSa  (fp=k 17-9) % ,d NksVs&ls
cfgZos'ku (yxHkx eVj ds nkus ds cjkcj) gksrk gS tks eè; efLr"d ds vkèkkj ij ls

iSjkFkkbjkM (ijkoVq)

vijk (fn[kk;k ugha x;k)

ySaxjgSal }hi (vXU;k'k; esa)

,Mªhuy (vf/o`Dd)

xzg.kh (n'kkZ;h ugha x;h gS)

Fkkbel

voVq (FkkbjkbM)

fiV~;wVjh (ih;w"k)] (gkbiksiQkbfll (ih;wf"kdk))

fifu;y dk;

v.Mk'k;

o`"k.k

gkbiksFkSysel (v/'psrd)

vxz fiV~;wVjh (ih;w"k)
i'p fiV~;wVjh (ih;w"k)

iklZ baVjehfM;k
(eè; Hkkx)

ih;wf"kdk o`ar (gkbiksiQkbfl;y LVkWd)

fp=k 17.10 ih;w"k xzafFk
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yVdk gqvk gksrk gSA ;g ih;w"k oàr ds tfj, efLr"d ds v/'psrd (v/% + psrd)
(gkbiksFkSySel) ls tqM+k gqvk gksrk gSA gkbiksFkSySel] gkykafd efLr"d dk gh ,d Hkkx
gksrk gS] dqN vU; gkWeksZuksa dk Hkh lzko djrk gSA

ih;w"k xzafFk vU; vf/drj var%lzkoh xzafFk;ksa dk fu;a=k.k djrh gSA blesa nks Li"V Hkkx
gksrs gSa% vxz ih;w"k vkSj i'p ih;w"k A bu nksuksa Hkkxksa ls mRiUu gksus okys fofHkUu gkeksZuksa
vkSj mudh fØ;kvksa dk rkfydk 17-2 esa lwphc) fd;k x;k gSA

rkfydk 17-2 ih;w"k xzafFk ds gkWeksZu vkSj mudh fØ;k_ bu gkWeksZuksa ds vfrlzo.k
vkSj vYilzo.k ls gksus okyh vilkekU;rk,¡

lzksr gkWeksZu fØ;k vkSj mRiUu gksus okyh

vilkekU;rk,¡

ih;w"k dh o`f¼&gkWeksZu (GH), laiw.kZ 'kjhj dh] fo'ks"k :i ls dadky
vxz ikfy ftls lkseSVksVªWkfiQd dh o`f¼ dks c<+kok nsrk gSA cpiu

gkeksZu (STH) Hkh esa blds de ek=kk esa lzo.k ls cPpk
dgrs gSaA ckSuk (dwarfism–ckSukiu] okeurk) jg ldrk gS_

blds vfèkd ek=kk esa lzo.k esa o;Ld esa
Hkhedk;rk, vfrdk;rk] (acromegaly) mRiUu
dj ldrk gSA

VªkWfiQd gkWeksZu (tks 1- Fkk;jkW;M&míhid gkWeksZu (TSH)
vU; var%lzkoh xzafFk;ksa tks Fkk;jkW;M xzafFk dks míhfir djrk gSA
dks míhfir djrs gSa)

2- ,sMªhuksdkWfVªdksVªWkfiQd gkWeksZu (ACTH) tks
vf/o`Dd (,sMªhuy) oYdqV dks míhfir djrk gSA

tunizHkkoh (xksusMksVªWkfiQd) 3- iqVd (iQkWfyfdy) míhid gkWeksZu (FSH) tks
gkWeksZu fL=k;ksa esa vaM&fuekZ.k vkSj iq#"kksa esa 'kqØk.kq

fuekZ.k dk míhiu djrk gSA

4- ihrfiaMhdj (Y;wfVudkjh) gkWeksZu (LH) tks
vaMksRlxZ dks vkSj dkWiZl Y;qfV;e ds fuekZ.k dks
míhfir djrk gS vkSj ;g gkWeksZu eknk gkeksZu
izkstsLVsjkWu mRiUu djrk gS_ LH o`"k.k dks míhfir
djrk gS tks uj gkeksZu VsLVsjkWu mRiUu djrk gSA

5- izksySfDVu gkWeksZu nqXèk&mRiknu dks míhfir
djrk gSA

ih;w"k dh ,saVhMk;wjsfVd o`Dd dh ufydkvksa }kjk ikuh ds
i'pikfy gkWeksZu (ADH) vo'kks"k.k dks c<+k nsrk gS (ijklj.k

vFkok oslksizsflu fu;eu)A bl gkWeksZu dh deh ds dkj.k mndesg
(mnd = ikuh + esg = ew=k) (Mk;fcVht
buflihfMl) uked jksx gks ldrk gSA

vkWDlhVksflu cPps ds tUe ds le; xHkkZ'k; ds ladqpuksa dk
míhiu djrk gSA
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Fkk;jkW;M (Thyroid)

Fkk;jkW;M f}ikfyd (nks ikfyU;qDr) lajpuk gS tks xnZu ds lkeus okys {ks=k esa fLFkr gksrh
gS (fp=k 17-10)A blesa nks gkWeksZuksa dk lzko gksrk gS % Fkk;jkWfDlu vkSj dSfYlVksfuuA

fp=k 17.11 voVq (FkkW;jkW;M) xzafFk

Fkk;jkWfDlu (Thyroxine) vkèkkjh mikip; vFkkZr~ dksf'kdh; vkWDlhtuu dk fu;eu djrk
gS ftlds dkj.k Å"ek mRiUu gksrh gSaA ;g o`f¼ vkSj ifjoèkZu] vfLFk;ksa ds vLFkhHkou]
'kjhj ds rkiØe] ekufld fodkl vkfn dk fu;a=k.k djrk gSA

Fkk;jkWfDlu ds vYi lzo.k (gkbiksFkk;jkW;fMT+e) ls rhu fodkj mRiUu gks tkrs gSaμ

 ljy xyxaMμFkk;jkW;M dk fooèkZu tks xnZu esa ,d lwtu ds :i esa fn[kkbZ nsrk gSA
;g fodkj Hkkstu esa vk;ksMhu dh deh ds dkj.k mRiUu gksrk gS] D;ksafd FkkW;jkW;M
ds gkWeksZuksa ds mRiknu ds fy, vk;ksMhu dh vko';drk gksrh gSA

 voVqokeurk (cretinism = ØsVhurk) 'kjhj dh o`f¼ cgqr de (okeurk) vkSj ean
cqf¼ (ekufld eanrk)A

 feDlhMsek (Myxoedema) μpsgjs vkSj gkFkksa ij lwtu vk tkukA ,slk O;fDr lkekU;
:i ls vkylh gks tkrk gSA

Fkk;jkWfDlu dk vfrlzo.k % (gkbijFkkW;jkW;fMT+e) ds dkj.k ,DlksÝFkSfYed (ckgj dh
rjiQ fudys gq, us=k) xyxaM gks tkrk gSA bl fodkj ds dkj.k mikip;h nj c<+ tkrh
gSA ân;&Lian rhoz gks tkrk gS] ne iwQyus yxrk gS] lk¡l gYdh iM+ tkrh gS] vk¡[ksa ckgj
dh rjiQ fudy vkrh gS vkSj xnZu esa xyxaM cu tkrk gSA

dSfYlVksfuu % ;g #fèkj ds dSfYl;e vkSj iQkWLiQsV ds Lrjksa dk fu;eu djrk gSA ;fn
#fèkj esa dSfY'k;e dk Lrj vfèkd gS rks vfèkd ek=kk esa dSfYlVksfuu dk lzko fd;k
tkrk gS vkSj rc dSfY'k;e #fèkj esa ls fudydj vfLFk;ksa esa pyk tkrk gS vkSj mUgsa
vis{kkÑr dBksj cuk nsrk gSA #fèkj esa foijhr n'kk esa vFkkZr~ dSfY'k;e Lrj ds fuEu
gksus ij vfLFk;k¡ eqyk;e iM+ tkrh gSaA

xzluh

'oluh ('okluyh)

FkkbjkbM xzafFk

ijkaoVq
(iSjkFkkbjkbM)

xzafFk

daB
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3- ijkoVq (iSjkFkkW;jkW;M) (Parathyroid)

;s nks tksM+h NksVh&NksVh xzafFk;k¡ gksrh gSa tks FkkW;jkW;M xzafFk esa iw.kZr% vFkok va'kr% var%LFkkfir
gksrh gSaA budk gkWeksZu ;kfu iSjkFkkseksZu vfLFk;ksa esa ls dSfY'k;e ds ekspu dks míhfir djds
#fèkj esa dSfY'k;e ds Lrj dks c<+k nsrk gSA

4- Fkkbel (Thymus)

;g xzafFk xnZu ds vkèkkj ij fLFkr gksrh gSA ;g dqN gkWeksZuksa dks mRiUu djrh gS tks
T–ylhdk.kqvksa ds ifjiDou ls lacafèkr gksrs gSaA ;kSouk jaHk ds ckn ;g viqf"V (,aVªkiQh)
;kuh 'kks"k gksus yxrk gSA

5- vf/o`Dd (,sMªhuy) xzafFk;k¡ (Adrenal glands)

,sMªhuy ,d tksM+h xzafFk;k¡ gksrh gSa tks izR;sd o`Dd ds Åij Vksfi;ksa ds :i esa fLFkr
gksrh gSaA izR;sd ,sMªhuy xzafFk nks Hkkxksa ls cuh gksrh gS % ,d dsUnzh; eè;ka'k Hkkx vkSj
nwljk ifjèkh; oYdqV HkkxA

,sMªhuy eè;ka'k ,sMªhusfyu mRiUu djrk gS tks %

 ân;&Lian dks c<+k nsrk gS ftlds lkFk gh lkFk #fèkjnkc esa c<+ tkrh gSA

 isf'k;ksa ds #fèkj&laHkj.k dks rks c<+k nsrk gS] tcfd varjkaxksa ds #fèkj&laHkj.k dks de
dj nsrk gSA

 ;Ñr ls vfèkd 'kdZjk dk fueqZDr djds #fèkj esa igq¡pk nsrk gSA

,sMªhusy oYdqV }kjk lzkfor gkWeksZu nks Jsf.k;ksa ds varxZr vkrs gSa % XywdksdksfVZdkW;M vkSj
feusjyksdkWfVZdkW;MA

(d) XywdksdkWfVZdkW;M] mnkgj.k ds fy, dksfVZlksu

 ruko dh fLFkfr esa ;g gkWeksZu ,sehuks vEyksa ds fM,sehuu (fo,sehuhdj.k) ds lkFk&lkFk ;Ñr
dh fØ;k ds tfj, #fèkj esa Xywdkst ds Lrj dks c<+k nsrk gSA Hkq[kejh vkSj yach vofèk rd
pys miokl ds nkSjku vko';d Xywdksl va'kr% blh gkWeksZu }kjk miyCèk gksrk gSA

 vR;fèkd xehZ ;k lnhZ esa] tyus ij] ;k laØe.k gksus ij ruko dh ifjfLFkfr;ksa esa
;g gkWeksZu 'kjhj dks vuqdwfyr cukrk gSA

 dqNsd oYdqVh gkWeksZu lsDl gkWeksZuksa dh Hkkafr dk;Z djrs gSa %

μ vYio;Ld cPps esa ,sMªhuy&oYdqV dh vfro`f¼ ds dkj.k dkyiwoZ ySafxd
ifjiDork vk tkrh gSA

μ o;LFk (ifjiDo) (toku) fL=k;ksa esa vf/o`Dd (,sMªhuy) oYdqV dh vfro`f¼
ds dkj.k uj y{k.k fodflr gks tkrs gSa tSls fd nk<+h vk tkuk vkSj Hkkjh
vkoktA

μ o;Ldksa (ifjiDo iq#"kksa) esa ,sMªhuy oYdqV Hkh vfro`f¼ ds dkj.k dqNsd
eknk&y{k.k fodflr gks tkrs gSa] tSlsμLruksa dk c<+ tkukA
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([k) feusjyksdkWfVZdkW;M % mnkgj.k ds fy, ,sYMksLVsjkWu %

bl gkWeksZu dk lacaèk 'kjhj esa ty dks cuk, j[kus ls gSA ;g gkeksZu o`Ddksa esa lksfM;e
vkSj DyksjkbM vk;uksa ds iqu% vo'kks"k.k dk c<+k nsrk gSA #f/j vk;ru vkSj :f/j nkc
c<+kus esa ,sYMksLVksjkWu dh Hkwfedk dk vè;;u ikB 14 (14-3-6) esa dhft,A

6- vXU;k'k; (Pancreas)

vXU;k'k; var%lzkoh xzafFk ds lkFk&gh&lkFk cfg%lzkoh xzafFk Hkh gSaA blesa dksf'kdkvksa ds fof'k"V
lewg gksrs gSa ftUgsa ySaxjgsUl ds }hi dgrs gSa] ftlesa rhu izdkj dh dksf'kdk,¡ gksrh gSaμ,sYiQk
dksf'kdk,¡ (α-cells) tks XywdSxkWu mRiUu djrh gSa] chVk dksf'kdk,¡  (β-cells)tks balqfyu
mRiUu djrh gSa vkSj xkek dksf'kdk,¡ (γ-cells) tks lkseSVksLVsfVu mRiUu djrh gSaA

(i) XywdSxkWu % ;g ;Ñr esa Xykbdkstu ds Xywdksl esa fo?kVu dks míhfir djrk gS ftlls
#fèkj esa 'kdZjk dk Lrj c<+ tkrk gSA

(ii) bUlqfyu % ;g nks izeq[k dk;Z djrk gS %

 ;g 'kjhj dh dksf'kdkvkas }kjk Xywdksl ds mi;ksx dks c<+kok nsrk gSA

 ;g #fèkj esa vfrfjDr Xywdkst dks ;Ñr ds Hkhrj Xykbdkstu ds :i esa fu{ksi.k
dks míhfir djrk gSA

XywdSxkWu vkSj bUlwfyu dk izdk;Z ,d nwljs ds foijhr gksrs gSaA

bUlqfyu ds lzkfor u gksus ij vFkok vYi ek=kk esa lzkfor gksus ij Mk;chVht esfyVl
(eèkqesg) uked jksx gks tkrk gS (vfrXywdksljDrrk&hperglycemia] ftldk vFkZ gS #fèkj
esa lkekU; ls vfèkd 'kdZjk dk gksuk)A

Mk;fcVht ls ihfM+r O;fDr %

 #fèkj esa Xywdksl lkekU; ek=kk ls vfèkd gksrh gSA

 vfèkd ek=kk esa 'kdZjk ;qDr ew=k R;kxrk gSA

 vfèkd ew=k R;kxus ds lkFk&lkFk vfèkd ek=kk esa ty ds ckgj fudy tkus ls mls
T;knk I;kl yxrh gS

 otu de gks tkrk gS vkSj og detksj gks tkrk gSa dqN ekeyksa esa og vaèkk Hkh
gks ldrk gSA

balqfyu ds vfrlzo.k ds dkj.k vYiXywdksljDrrk&hypoglycemia vFkok #fèkj esa 'kdZjk
dh deh gks tkrh gSa ;fn #fèkj esa 'kdZjk dk Lrj cgqr de gks tkrk gS rks O;fDr
csgks'kh dh voLFkk esa Hkh vk ldrk gSA

(iii) lkseSVksLVsfVu dks o`f¼&gkWeksZu&laned gkWeksZu (GHIH Growth Hormone-Inhibiting
Hormone) Hkh dgrs gSa D;ksafd blls blaqfyu vkSj XywdSxkWu ds lzo.k dk Hkh laneu
gks tkrk gSA

7- tun (xksuM&Gonad) (tuu&xzafFk;k¡ % o`"k.k vkSj vaMk'k;)

o`"k.kksa (Testes) tks iq#"kksa esa ik;s tkrs gSa] esa nks izdkj dh dksf'kdk,¡ gksrh gSa % 'kqØk.kq
mRiUu djus okyh tuu&dksf'kdk,¡ vkSj gkWeksZu mRiUu djus okyh varjkyh (interstitial)
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dksf'kdk,¡A varjkyh dksf'kdkvksa }kjk mRiUu gkWeksZuksa dks iaqtu (,saMªkstu) dgrs gSa vkSj buesa
ls lcls lkekU; gkWeksZu gS VsLVksLVsjkWu dk lzko ;kSoukjaHk ds le; gksrk gS vkSj rc og
uj y{k.kksa ds fodkl dks míhfir djrk gSA bl nkSjku 'kjhj esa nks ifjorZu vkrs gSaμ,d
rks psgjs ij cky vkuk vkSj nwljk vkokt dk iQV tkuk o Hkkjh gksukA

vaMk'k; (Ovary) tks fL=k;ksa esa ik, tkrs gSa esa nks izdkj ds gkWeksZu mRiUu gksrs gSaμvkbZLVªkstu
vkSj izkstsLVsjkWuA ,sLVªkstu dk lzko vaMk'k; ds iqVdksa ls gksrk gS vkSj og o;Ld L=kh esa
Lruksa ds fodkl ,oa furacksa ij olk ds fu{ksi.k dks míhfir djrk gSA vkbZLVªkstu fu"ksfpr
vaMs dks èkkj.k djus ds fy, xHkkZ'k; dh fHkfÙk dks rS;kj djrk gSA

izkstsLVsjkWu dk lzko ihrd fiaM (dkWiZl Y;wfV;e) (vaMk.kq ds fueksZpu ds ckn cpk gqvk
iqVd) }kjk gksrk gSA ;g gkWeksZu xHkkZoLFkk ds nkSjku xHkZ dks xHkkZ'k; esa cus jgus ds fy,
rFkk mldh o`f¼ ds fy, xHkkZ'k; dh fHkfÙk esa vafre ifjorZu ykrk gSA

8- vijk (Placenta)

xHkZorh L=kh dk vijk dqNsd gkWeksZu mRiUu djrk gSA blesa ls ,d gkWeksZu gksrk gS ekuo
dksfjvksfud xksuSMksVªksfiu (Human Chorionic Gonadotropin) (HCH), tks dkWilZ Y;wfV;e
dh izkstsLVsjkWu dk yxkrkj lzko djus dh fØ;k dks cuk, j[krk gSA

9- vkek'k; vkSj NksVh vkar ls lzkfor gksus okys gkWeksZu

(i) xSfLVªu dk lzko vkek'k; ds ikbyksfjd fljs dh 'ys"ek f>Yyh ls gksrk gSA tBj
xzafFk;ksa dks tBj jl dk lzko djus ds fy, míhfir djrk gSA

(ii) lsØsfVu dk lzko xzg.kh ds vLrj }kjk gksrk gSA ;g vXU;k'k; ds mRiknu dks míhfir
djrk gS] tcfd ,d vU; gkWeksZu] dkWyhflLVksdkbfuu] fiÙkk'k; ls fiÙk ds fueksZpu
dks míhfir djrk gSA

17.9 iquHkZj.k iz.kkyh (gkWeksZuksa ds lzo.k dk fu;a=k.k)

fdlh var%lzkoh xzafFk }kjk ekspu gkWeksZu dh ek=kk dk fuèkkZj.k bl ckr ij fuHkZj gksrk
gS fd fdlh ,d fufnZ"V le; ij 'kjhj esa ml gkWeksZu dh fdruh vko';drk gSA y{;
Ård ls fudyus okyk inkFkZ viuh fof'k"V var%lzkoh xzafFk ij izHkko Mkyrk gSA ;g
izHkko ldkjkRed (vfèkd lzo.k djks) vFkok udkjkRed (^lzo.k can vFkok de djks*) gks
ldrk gSA bl dFku dh O;k[;k Fkk;jkW;M xzafFk dk ,d mnkgj.k ysdj dh tk ldrh gSA

FkkW;jkW;M&lfØ;rk dh iquHkZj.k&iz.kkyh (Feed back mechanism) (fp=k 17-11)

gkbiksFkSySel ,d gkWeksZu TSH - RH (TSH v/'prsd ekspd gkWeksZu) dk lzko djrk gS
tks vxz ih;w"k xzafFk dks TSH (FkkW;jkW;M míhid gkWeksZu) dk lzko djus dk vkns'k nsrk
gSA ;g Fkk;jkW;M dks Fkk;jkWfDlu ekspu djus dks míhfir djrk gSA ;g #fèkj esa FkkW;jkWfDlu
dk Lrj c<+ tkrk gS rks og ih;w"k xzafFk }kjk TSH&ekspu dks can djrk gSA ;fn FkkW;jkWfDlu
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dk Lrj ?kV tkrk gS rks FkkbjkW;M mn~nhfir gks tkrk gS vkSj bldk lzo.k vf/d gks tkrk
gS iquHkZj.k fØ;kfof/ esa lfØ;rk dh vkjafHkd fLFkfr esa bls lwpuk izkIr gksrh gS fd
lzo.k tkuh j[kuk gS] ;k c<+kuk gS ;k de djuk vFkok can dj nsuk gSA

fp=k 17.12 gkWeksZu fØ;k esa iquHkZj.k&iz.kkyh
(lrr js[kk ¾ míhiu_ VwVh js[kk ¾ laneu)

17.10 gkWeksZuh vkSj raf=kdh; leUo; dh rqyuk

rkfydk 17-2 esa bu nksuksa izdkj dh fu;a=k.kdkjh vkSj fu;eudkjh iz.kkfy;ksa ds chp dqNsd
izeq[k foHksnksa dks lwphc¼ fd;k gSA

rkfydk 17-2 gkWeksZuh vkSj raf=kdh; fu;a=k.k esa varj

xq.k gkWeksZuh fu;a=k.k raf=kdh; fu;a=k.k

1- flXuy dk Lo:i lHkh gkWeksZu jklk;fud raf=kdk&vkosx fo|qr~&flXuy
flXuy nsrs gSaA gksrs gSaA jklk;fud flXuy

fluSIl ij gksrs gSaA

2- flXuy dh LihM ean rhoz] 0-7 ehVj izfr lsdaM
vkSj 120 ehVj izfr lsdaM
ds chpA

3- 'kjhj esa izHkko lkekU; izHkkoA gkWeksZu LFkkuhÑr izHkkoμdsoy fdlh
'kjhj ds vusd vyx& fof'k"V is'kh vFkok xzafFk ij
vyx Hkkxksa dks izHkkfor izHkko iM+rk gSA
dj ldrs gSaA

4- o`f¼ ij izHkko o`f¼ dks izHkkfor dj o`f¼ ij dksbZ izHkko ughaA
ldrk gSA

gkbiksFkSysel

fiV~;wVjh

jDr esa
FkkbjkbM

FkkbjkWbM

FkkWbjkbM mÙkstd gkeksZu
TSH

FkkbjkbM }kjk FkkbjkWfDlu dk
mRiknu

fiV~;wVjh ls TSH ds
mRiknu esa deh gksuk

'kjhj esa jklk;fud vfHkfØ;k dk fu;a=k.k
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5- :ikarj.k dh iwoZ vuqHko ls lh[kus ds iwoZ vuqHko ls lh[kus ds ckn
{kerk ckn :ikarj.k ugha gks :ikarj.k laHkoA

ldrkA

6- izHkko dh vofèk FkksM+h nsj rd (vYidkfyd) dsoy FkksM+h nsj rd
vFkok nh?kZdkfyd

17.11 iQsjkseksu (Pheromone) % lkekftd Lrj ij jklk;fud nwr

iQsjkseksu ,d O;f"V }kjk i;kZoj.k esa NksM+s tkus okys os lzko gksrs gSa tks mlh Lih'kht+
ds vU; lnL;ksa esa ,d fof'k"V izdkj dh vuqfØ;k iSnk dj nsrs gSaA iQsjkseksuksa ds dqN
mnkgj.k bl izdkj gSa %

 lkekU; phafV;k¡ iQ'kZ ij vFkok nhokj ij ,d vutkus jkLrs ij infpg~u cukrh gqbZ
pyrh gSaA ;g ekxZ muds 'kjhj ls fudys lzkoksa }kjk curk tkrk gSA blls mUgsa vius
,d&nwljs ds ihNs&ihNs xUrO; LFkku rd igq¡pus esa vkSj okil vius ckach rd Bhd&Bhd
igq¡pus esa Hkh enn feyrh gSA

 foNqCèk gksus ij] eèkqefD[k;ka vius 'kjhj ds fiNys Hkkx ij fLFkr Mad vkSj eq¡g ds
Hkhrj fLFkr fpcqdjkZLFk (eSafMcy) ls ,d ,sykeZ iQsjkseksu fudkyrh gSA blls NÙks dh
vU; eèkqefD[k;k¡ geys ds fy, lpsr gks tkrh gSaA

 ,d fo'ks"k 'kyHk dh eknk,¡ ,d izdkj dk lsaV (xa/) fudkyrh gSa tks 3-4 fdyksehVj
nwj ls Hkh uj dks vkdf"kZr dj ldrk gSA

 eknk pqfg;k ds ,d >qaM esa ,d uj pwgs dks izos'k djk nsus ij enpØ (oestrus cycle) (vaMk'k;
ds Hkhrj vaMksa dk ifjorZu vkSj vaMksRlxZ dk pØ) de gks tkrk gSA

 ,d fHkUu foHksn (strain) ds vutku pwgs dks izos'k djk nsus ij gky gh esa gqbZ
xHkZorh eknk,¡ xHkZikr djk nsrh gSaA vutku pwgs ds iQsjkksesu dk lzksr mlds ew=k esa
gksrk gSA

ikBxr iz'u 17.6

1- fuEufyf[kr ds uke crkb, %

(i) xnZu dk og vax ftlds lehi esa Fkk;jkW;M xzafFk fLFkr gksrh gSA

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

(ii) FkkWbjkWfDlu ds vfrlzo.k ls mRiUu fLFkfrA

..................................................................................................................
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(iii) [krjksa dk lkeuk djus ds fy, O;fDr dh rS;kjh djus okyk gkeksZuA

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

(iv) ew=k esa vfèkd Xywdksl fudkys tkus dh fLFkfrA

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

(iv) ADH  lzkkfor djus okyh  lzkksr xzafFkA

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

(v) iQsjkseksu D;k gksrs gSa\

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

vkius D;k lh[kk\

 fdlh tho ds 'kjhj ds Hkhrj gksus okys fofHkUu fØ;k&dyki dk leUo; nks ra=kksa
}kjk gksrk gSμraf=kdk ra=k vkSj var%lzkoh ra=kA

 raf=kdk ra=k esa ,d dsUnzh; raf=kdk ra=k (efLr"d vkSj es#jTtq) ifjèkh; raf=kdk ra=k
(diky vkSj es# raf=kdk,¡) vkSj Lok;Ùk raf=kdk ra=k ls cuk gksrk gSA

 Lok;Ùk raf=kdk ra=k esa xqfPNdkvksa dh Ükà[kyk dh ,d tksM+h gksrh gS tks es#jTtq ds
ik'oZ esa fLFkr gksrh gSA izeq[kr% bl ra=k dk lacaèk varjkaxksa ds lkekU; dk;ks± ls gksrk
gSA

 izefLr"d efLr"d dk lcls cM+k Hkkx gksrk gS vkSj ;gh Hkkx cqf¼ dk dsUnz Hkh
gksrk gSA

 vuqefLr"d larqyu dk vax gksrk gSA

 esMqyk vkWCykaxsVk lk¡l ysus rFkk ân~&Lian dk fu;a=k.k djrk gSA

 es#jTtq ljy izfrorhZ fØ;kvksa dk dsUnz gksrh gSA

 us=k dh laosnh ijr n`f"ViVy (jsfVuk) dgykrh gS tks 'kykdkvksa (de izdk'k ds
izfr laosnh) vkSj 'kadqvksa (rhoz izdk'k ds izfr rFkk jaxhu n`f"V ds fy, laosnh) ls
cuh gksrh gSA

 vkarfjd dku nks dk;Z djrs gSaμ,d rks d.kkZoÙkZ }kjk èofu&cksèk vkSj nwljs vèkZpanzkdkj
ukyksa] n`fr (;wfVªdqyl) vkSj xksf.kdk (lSdqyl) }kjk 'kjhj ds larqyu esa xM+cM+h dk
cksèkA

 ukd] ok;q }kjk yk, tkus okys jlk;uksa ls gksus okys jklk;fud míhiuksa dk vuqHko
djrh gS] vkSj ftàk muds lkFk lhèks laidZ djds vuqHko djrh gSA

 Ropk ij Li'kZ] ihM+k] rki] BaM vkfn dh xzkgh dksf'kdk,¡ ekStwn gksrh gSaA
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 jklk;fud leUo; okfguhghu xzafFk;ksa }kjk mRiUu gkWeksZuksa ds tfj, gksrk gSA ;s gkWeksZu
#fèkj }kjk yk, ys tk, tkrs gSa rFkk y{; dksf'kdkvksa vFkok vius lzksr ls nwj fLFkr
vaxksa ij fd;k djrs gSaA

 raf=kdk ra=k vkSj var%lzkoh ra=k ds chp ,d ?kfu"V lacaèk gksrk gSA bl lacaèk dh tkudkjh
ih;w"k xzafFk vkSj efLr"d ds v/'psrd (gkbiksFkSysel) ds chp gksus okyh izfØ;k
ls Li"V gks tkrh gSA

 gekjh var%lzkoh xzafFk;ksa esa ;s 'kkfey gSaμih;w"k xzafFk] vDVq (FkkW;jkW;M) xzafFk] ijkoVq
(iSjkFkk;jkW;M) xzafFk] Fkkbel xzafFk] tun (,sMªhuy) xzafFk] vXU;k'k;] xksuM vkSj vijkA

 ih;w"k xzafFk loZFkk vU; lHkh var%lzkoh xzafFk;ksa ds fØ;k&dyki dk fu;a=k.k vkSj fu;eu
djrh gSA

 gkWeksZuksa ds vYilzo.k vkSj vfrlzo.k nksuksa esa gh nq"izHkko gksrs gSaA

 gekjs #fèkj esa gkWeksZuksa ds Lrj dk fu;a=k.k lkekU;r% iquHkZj.k&iz.kkyh }kjk gksrk gSA

 iQsjkseksu ckgjh lzko gksrs gSa tks mlh iztkfr (Lih'kht+) ds vU; O;f"V;ksa esa vuqfØ;k
mRiUu djrs gSaA

ikBkar iz'u

1- raf=kdk ra=k ds nks Hkkxksa ds uke crkb,A

2- èkwlj æO; D;k gksrk gSA

3- ml jlk;u dk uke crkb, tks varxzZFku (fluSIl) ds ikj raf=kdk&vkosx ds lapkj.k
esa lgk;d gksrk gSA

4- laosnh raf=kdkvksa ds nks mnkgj.k crkb,A

5- jsfVuk ds Øe'k% mu LFkyksa ds uke crkb, tgk¡ lcls vPNk fn[kkbZ nsrk gS vkSj
tgk¡ dqN Hkh fn[kkbZ ugha nsrkA

6- dku esa ;wLVSdh uyh dh D;k Hkwfedk gksrh gS\

7- ml gkWeksZu dk rFkk mldh lzksr xzafFk dk uke crkb, ftldh deh gksus ij mndeksg
(M;kchVht bUlhihMl) gks tkrk gSA

8- iQsjkseksu D;k gksrs gSa\

9- ml ?kVuk dk uke crkb, tks raf=kdk js'ks ds míhfir gksus ds rqjar ckn ?kVrh gS]
vkSj mldh O;k[;k Hkh dhft,A

10- D;k var%lzkoh xzafFk;k¡ vkSj okfguhghu xzafFk;k¡ ,d gh gksrh gSa\ budk dksbZ ,d mnkgj.k
fyf[k,A

11- ekuoksa esa izkuqdwyh izfrorZ ds fdlh ,d mnkgj.k dk o.kZu dhft,A
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12- esMqyk vkWCykWxsVk ds dk;ks± dh lwph crkb,A

13- vuqdaih vkSj ijkvuqdaih raf=kdk&ra=kksa ds chp varj crkb,A

14- balqfyu ds nks izeq[k dk;Z D;k gSa\

15- fuEufyf[kr 'kCnksa dh O;k[;k dhft,μ(i) varxzZFku (fluSIl)] (ii) míhiu] (iii) vkosxA

16- eè; dku ds Hkhrj vfLFk;ksa dh O;oLFkk dks n'kkZus okyk ,d vkjs[k cukb,A

17- fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, %

(i) ek;ksfi;k (fudVn`f"Vrk)

(ii) Lokn eqdqysa

(iii) us=k&leatu

18- crkb, fd fdl izdkj vuqdaih vkSj ijkvuqdaih raf=kdk&ra=k fuEufyf[kr ij vyx&vyx
izdkj ls fØ;k djrs gSa %

(i) us=k dh iqryh (pupil)  vkSj  (ii) ew=kk'k;

19- es#jTtq dh vuqizLFk dkV dk vkSj mlls lacafèkr ljy izfrorZ ds raf=kdh; ifjiFk
dk ,d fpg~fur vkjs[k cukb,A

20- gekjs us=kksa esa i{ekHkh isf'k;ksa dh Hkwfedk dh O;k[;k dhft,A

21- FkkbjkWfDlu lzko dk mnkgj.k nsrs gq, crkb, fd iqu%HkZj.k iz.kkyh dk D;k vFkZ gS\

ikBxr iz'uksa ds mÙkj

17-1 1- fp=k 17-1 i`"B 337

2- (d) vf/xzluh xqfPNdk

([k) v/ksxzluh xqfPNdk

3- Ånj raf=kdk jTtq

4- izefLr"d] vuqefLr"d] esMqyk vkWCykWxsVk] FkSySel vkSj gkbiksFkSySelA

5- (i) izefLr"dμcqf¼] lksp] rdZ] ;knnk'r (Lej.k)

(ii) vuqefLr"dμlarqyu] is'kh&leUo;

(iii) esMqyk vkWCykWxsVkμvuSfPNd fØ;k,¡

(iv) v/'psrd (gkbiksFkSySel)μleLFkkiu

6- èkwlj æO;μU;wjkWu dh dksf'kdk&dk;ksa@fiaMksa dk cuk gksrk gS

'osr æO;μ,sDlkWu js'kksa dk cuk gksrk gS

7- lsjhczksLikbuy rjy (izefLrLd es: rjy)
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17-2 1- vuqdaih raf=kdk&ra=k vkSj ijkuqdaih raf=kdk&ra=k

2- (i) ijkuqdaih raf=kdk&ra=k

(ii) ijkuqdaih raf=kdk&ra=k

(iii) vuqdaih raf=kdk&ra=k

(iv) ijkuqdaih raf=kdk&ra=k

(v) ijkuqdaih raf=kdk&ra=k

3- D;ksafd ;g 'kjhj dh ifjfèk (lrg) dks tksM+rk gSA

4- laosnh ¾ vfHkokgh] izsjd ¾ viokgh

17-3 1- (i) ljy] (ii) izkuqdwyh] (iii) izkuqdwyh]

(iv) ljy] (v) izkuqdwyh

17-4 1- (i) iqryh dks ladaqfpr djrk gS vkSj foLiQkfjr djrk gSA

(ii) fudV n`f"V@ladqfpr djds ysal dks eksVk cuk nsus esa enn djrk gSA

(iii) us=k ds Hkhrj vkus okyh izdk'k dh ek=kk dk fu;a=k.k djrk gSA

(iv) us=k&xksyd dh vkÑfr dks cuk, j[krk gS vkSj iqryh dks lqj{kk iznku
djrk gSA

2- (i) ihr fcanq] (ii) vory ysal]

(iii) eksfr;kfcan] (iv) leatu

17-5 1- (i) iz?kk.k] (ii) d.kkZo`r

2- (i) d.kZ dqgj] (ii) LFkSfrd larqyu]

(iii) Li'kZ@nkc@xekZgV@BaMd

17-6 1- (i) daB] (ii) ØsfVurk] (iii) ,sMªhufyu]

(iv) eèkqesg] (v) i'p ih;w"k xzafFkA

2- iQsjkseksu ,d O;f"V }kjk lzkfor ,d jlk;u gksrk gS tks i;kZoj.k esa NksM+ fn;k
tkrk gS vkSj tks mlh iztkfr (Lih'kht) ds vU; lnL;ksa esa ,d vuqfØ;k
mRiUu dj nsrk gSA


