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13  fmaYs yd wiaÓ moaO;s y`ÿkd .ksuq

 
wms Wmf;a isg urKh olajd úúO p,kj, fhfouq' fuu p,k l%shdjg kexùu 

i`oyd WmldÍ jk m%Odk moaO;s ;=kla wmf.a YÍrfha we;' tkï wiaÓ moaO;sh" 

fmaYs moaO;sh yd iakdhq moaO;sh fõ' wiaÓ moaO;sh p,kfha § ,Sjrhla f,i l%shd 

lrhs' fmaYs moaO;sh p,khg wjYH n,h ,nd foa' iakdhq moaO;sh p,khg wjYH 

wdfõ. ,nd foa' fuu moaO;s ms<sn`o ±kqu ,nd .ekSu fh!jkfhl= jk Tng b;d 

m%fhdackj;a jkq we;'

10 jk fY%aKsfha § YÍrfha meje;aug odhl jk wdydr Ô¾K" Yajik" reêr ixirK 

nysiai%dùh iy m%ckl moaO;sj, jHqyh" l%shdldß;ajh" tu moaO;sj,g n,mdk 

iuyr frda. iy tu frda.j,ska j<lsk wdldrh ms<sn`o Tn wOHhkh lr we;'

wms fuu mßÉfÊofhka p,kh i`oyd m%Odk jYfhka odhl jk moaO;s ;=k ms<sn`o 

mq¿,a ±kqula iu. tu moaO;s ls%hd;aul jk wdldrh ms<sn`o yodruq' 

fmaYs moaO;sh

YÍrfha úúO p,k we;s lsÍug fmaYs moaO;sh WmldÍ fõ' tfia u YÍr wNHka;r 

wjhjj, we;eï p,k isÿ lsÍug o fmaYs WmldÍ fõ'

fmaYs moaO;sfhys ks¾udKh

• YÍrfha úúO ia:dkj, úúO ld¾hhka bgq lsÍu i`oyd úúO fmaYs j¾. /ila 

ieliS we;'

• fmaYs ixfldapkh yd bys,a ùug yels ksid myiqfjka bßhõ l%shd;aul l< yels h'

• b;d Yla;su;a yd >kj msysá fmaYs LKavrd wiaÓj,g iïnkaO ù p,khg 

WmldÍ fõ'

• fmaYs wiaÓ u.ska tlsfklg iïnkaO ùu ksid p,khka isÿ lsÍug yelshdj 

,efí'

• Yla;sh ksmo ùug fhdod .kakd fmdaIldx. ;ekam;a lr ;nd .ekSug fmaYsj,g 

yels h'

• fmaYshl ixfldapkh yd bys,a ùu i`oyd iakdhq wdfõ. ,nd § p,khg WmldÍ fõ'
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• ye`ãu" iskdiSu" ÿl i;=g jeks ishqï bßhõ fmkaùug uqyqfKa úfYAI fmaYs 

odhl;ajh ,nd fohs'

ks¾udKh yd ld¾h wkqj fmaYs j¾. ;=kls'

      

1' lxld, fmaYs

 Skeletal Muscle
2' isks`ÿ fmaYs

 Smooth Muscle 
3' yDoa fmaYs 

 Cardiac Muscle

lxld, fmaYs

fuu fmaYs foayfha nfrka 40] la muK jk f,i msysgd we;' fïjd È.á is,skavrdldr 

yevhla .kS' fofl<jr wiaÓj,g iïnkaO jkqfha lKavrd u.sks' fïjdfha ixÑ; 

wdydr jYfhka .a,hsfldacka ;ekam;a ù we;' yria úf,al olakg we;s ksid fïjd 

ú,sÅ; fmaYs f,i y`ÿkajhs' fud<fha l%shdldß;ajhg hg;a fõ' fïjd ßoaudkql+,j 

ixfldapkh jk w;r úvdjg m;a fõ' fmaYs ffi,hl kHIaá tllg jvd we;' 

fuu ffi, ;=< uhsfgdfldkaä%hd úYd, jYfhka we;' 

msysgk ia:dk - w;a" mdo" uyd m%dÖrh

isksÿ fmaYs

foayfha nßka 3]la muK fuu fmaYs we;' fmaYs ffi,hla ;=< tl kHIaáhla msysgd 

we;' tkuq;a È.á yevhla .kS' yria úf,al ke;' tu ksid ks¾ú,sÅ; fmaYs f,i 

y`ÿkajhs' fïjd ßoauhdkql+,j ixfldapkh fõ' fifuka l%shd lrhs' úvdjg m;a 

fkdfõ'

msysgk ia:dk - Ouks$ Ysrd ì;a;s" wdydr ud¾.fha ì;a;s

yDoa fmaYs

fuu fmaYs we;af;a yDofha muKs' fuu fmaYs ffi, YdLkh ù ^w;= fn§& we;' 

tal kHIaál fõ' fuu ffi,j, uhsfgdfldkaä%hd >k;ajh jeä h' fuu fmaYs 

mqoa.,hkaf.a Ôú; ld,h mqrd u ßoaudkql+,j" wLKavj ixfldapkh fõ'

msysgk ia:dk - yDofha muKs'

13'1 rEmh

yDoa fmaYs ffi,

lxld, fmaYs ffi,

isks`ÿ fmaYs ffi,
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fmaYs moaO;sh u.ska bgq jk ld¾hhka

1'   ixfldapkh yd bys,a ùu u.ska YÍrfha p,kj,g wOdr lsÍu

2' fmaYs l%shdldß;ajfha § úYd, jYfhka ;dmh ksmo jk w;r tu ;dmh foay 

WIaK;ajh ksh;j ;nd .ekSug WmldÍ ùu

3' Yla;sh ksmo ùug wjYH .a,hsfldcka ;ekam;a lsÍu

4' wka;¾m¾Y=l fmaYs iy uyd m%dÖrh Yajikhg odhl ùu

fmaYs moaO;sfha l%shdldß;ajh

fmaYs ixfldapkh yd bys,a ùu

by; fmaYs j¾. ;=k w;ßka p,kh i`oyd Rcqj l%shd lrkafka lxld, fmaYska 

h' lxld, fmaYshla ks¾udKh ù we;af;a fofl<jr isyska o" ueo uy;a o jk 

wdldrfhka h' fuh p,kh ld¾hCIuj isÿ lsÍu i`oyd jk msysàuls'        

13'2 rEmh - lxld, fmaYs wf;ays wia:s iu. 

iïnkaO jk wdldrh

Wrm;= wegh

;%s YS¾I fmaYsh
oaú YS¾I fmaYsh

m%.Kavdia;sh

wkajrdiaÓh wrdiaÓh

fmaYs lKavrd
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13'2 rEmfhka lxld, fmaYshla wiaÓ yd iïnkaO jk wdldrh mÍCId lr n,kak' 

13'3 rEmh u.ska w; l%shd lrk úg fmaYs ixfldapkh isÿ jk whqre mÍlaId lrkak' 

fuys§ je<ñgg my< fldgi by<g kjk úg oaúYS¾I fmaYsh ixfldapkh ù ;%sYS¾I 

fmaYsh È. yef¾' je<ñgg my< fldgi my;g fhduq lsÍfï § oaúYS¾I fmaYsh È. 

yeÍ ;%sYS¾I fmaYsh ixfldapkh fõ'

 l%shdldrlu

Tnf.a ol=Kq wf;a w,a,g fmd;la .kak' bka miq w; by<g kjkak' 

±ka Tnf.a fmaYs ixfldapkh yd bys,a jk whqre mÍCId lrkak'

fuu l%shdj isÿ jk whqre f;areï .ekSu i`oyd tla fmaYs ;ka;=jl l%shdldß;ajh 

úuid n,uq' 

Ôùkaf.a uQ,sl ;ekqï tallh ffi,h fõ' fmaYshla ;=< we;s ffi,hla fmaYs 

;ka;=jla f,i y`ÿkajhs' 13'4 rEmhg wkqj ;ka;= rdYshla tl;= ù ;ka;= ñáhla o 

;ka;= ñáhla tl;= ù fmaYshla o ks¾udKh ù we;' ;ka;=jg wdfõ. ,nd §u i`oyd 

iEu ;ka;=jlg u iakdhqjla iïnkaO ù we;'

je<ñfgka w; 

È. yeÍfï § 

;%sYS¾I fmaYsh 

ixfldapkh fõ' 

oaúYS¾I fmaYsh 

bys,a fõ'

je<ñfgka w; 

keùfï§ oaúYS¾I 

fmaYsh ixfldapkh 

fõ' ;%sYS¾I fmaYsh 

bys,a fõ'

;%sYS¾I fmaYsh
oaúYS¾I fmaYsh

;%sYS¾I fmaYsh

oaúYS¾I fmaYsh

13'3 rEmh - lxld, fmaYshl ixfldapkh
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13'4 rEmh - lxld, fmaYshl yrialv

fmaYs lKavrdj fmaYs ;ka;= ñáh

fmaYs ;ka;=j

fmaYsh

 l%shdldrlu

îu ng fyda brgq Wmfhda.s lrf.k fmaYshl yrialvla ks¾udKh 

lrkak'

;ka;= wkqmd;h

±ka Tn fmaYs ;ka;=j, ks¾udKh yd l%shdldß;ajh ir<j wjfndaO lrf.k we;' 

Tnf.a hy¿jka l%Svd msáfha § l%Svd lrk whqre is;d n,kak' tla hy¿fjl=g 

fõ.fhka Èúh yels h' kuq;a blauKska fjfyig m;a fõ' wfkla hy¿jdg fifuka 

È.= fõ,djla Èúh yels h' Tyq úvdjg m;a fkdfõ' fuu ld¾hh i`oyd fmaYs ;ka;= 

WmldÍ fõ' 

wu;r ±kqug

hï ld¾hhla isÿ lsÍu i`oyd YÍrfha udxY fmaYs ;=<ska cks; lrk 

n,h fmaYs Yla;sh f,i y`ÿkajhs'

fõ.fhka ÿjk isiqjdf.a fmaYs fõ.fhka ixfldapkh yd bys,a ùu isÿ fõ' fifuka 

ÿjk isiqjdf.a fmaYs fifuka ixfldapkh iy bys,a fõ' fï ms<sn`o úuid n,uq' 

l%Svdfõ ÈhqKqj i`oyd l%Svd ffjµ úoHdfõ fidhd .ekSï b;d jeo.;a fõ' l%Svd 

ffjµ úoHdfõ ÈhqKqj;a iu. ñksidf.a lxld, fmaYsj, wka;¾.; ;ka;=" tajdfha 

l%shdldß;ajh" úfYAI ,CIK wdÈh y`ÿkd .ekSug yelshdj ,enqKs' fõ.fhka l%shd 

lrk fmaYs ;ka;= yd fifuka l%shd lrk fmaYs ;ka;= f,i m%Odk jYfhka fldgia 
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folla y`ÿkd f.k we;' ta w;r fõ.fhka l%shd lrk fmaYs ;ka;= j¾. follg 

fnfoa' Tng fuu fYa%Ksfha § bf.kSug wjYH jkafka fõ.fhka l%shd lrk yd 

fifuka l%shd lrk ;ka;= j¾. fol muKs'

Wmf;a § fuu ;ka;= j¾. fol hï wkqmd;hla wkqj ysñ ù bmfoa' tfia kï fõ.fhka 

Èùug yels hy¿jkag fõ.fhka l%shd lrk fmaYs ;ka;= jeä wkqmd;hla o fifuka 

l%shd lrk ;ka;= wvq wkqmd;hla o msysghs' fifuka ÿjk hy¿jkag fifuka l%shd 

lrk ;ka;= jeä wkqmd;hla yd fõ.fhka l%shd lrk ;ka;= wvq wkqmd;hla o we;' 

1' fifuka l%shd lrk ;ka;= - r;= ;ka;= ^Slow twitch fiber -STF ; type I&
fuu ;ka;= Yla;sh ksmoùu i`oyd Tlaiscka Ndú; lrhs' Tlaiscka mßjykh isÿ 

lrkafka r;= reêr ffi,hs' tu ksid fuu ;ka;= r;= ;ka;= f,i y÷kajhs' fuu 

;ka;= yd flaY kd,sld iïnkaO ùu jeähs' 

fuu ;ka;= wkqmd;h jeä l%Svlhkag ÿr Èùu jeks ±Ífï yelshdj wjYH 

l%shdldrlïj,ska Wiia m%;sM, ,nd .ekSug yelshdj we;'

2' fõ.fhka l%shd lrk ;ka;= - iqÿ ;ka;= ^Fast twitch fiber -FTF ; Type II&
fuu ;ka;=j, Tlaisldrl yelshdj ^Tlaiscka Ndú;h& wvq h' thg fya;=j Yla;sh 

ksmo ùu i`oyd Tlaiscka Ndú; fkdlrk neúks' tu ksid ixfldapk fõ.h jeä 

fõ' 

fuu ;ka;= wkqmd;h jeä l%Svlhkag flá ÿr Èùu" mekSu" úis lsÍu" jeks fõ.j;a 

l%shdldrlïj,ska jeä oCI;d fmkaúh yels h'

fuu ;ka;= j¾. fofla fjkialï y`ÿkd .kak

13'1 j.=j - fõ.fhka yd fifuka l%shd lrk fmaYs ;ka;=j, fjkialï

úfYAI ,CIK fõ.fhka l%shd 

lrk fmaYs ;ka;=

fifuka l%shd 

lrk fmaYs ;ka;=

j¾Kh

ixÑ; wdydr ^.a,hsfldacka&

ixfldapk fõ.h 

iajdhq Yajikh

ks¾jdhq Yajikh

fjfyig m%;sfrdaO ±laùu

wêfõ.s jHdhdïj, § iyNd.s;ajh

§¾> ld,Sk jHdhdïj, § iyNd.s;ajh

iqÿ

jeähs

jeähs

wvqhs

jeähs

wvqhs

jeähs

wvqhs

r;=

wvqhs

wvqhs

jeähs

wvqhs

jeähs

wvqhs

jeähs
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l%Svd l%shdldrlïj, ld¾h M,h

l%Svd mqyqKqj ;=<ska wmg" Wmf;a § ,efnk ;ka;=j, m%Odk fjkialï lsysmhla isÿ 

l< yels h' 

• ;ka;=j, yrialv j¾.M,h jeä lr .; yels h' udxY fmaYshg m%;sfrdaOhla iys; 

jHdhdïj,ska Yla;sh j¾Okh lr .; yels h' túg thska jeämqr n,hla ksmo fõ'

• l%shdldÍ jk pd,l tall ixLHdj jeä fõ' wdfõ. blaukska ;ka;= fj; ,eî 

m%;sl%shd fõ.h jeä fõ' tu ksid ;ka;= jvd fõ.fhka ixfldapkh fõ'

• ;ka;=j, we;s uhsfgdfldkaä%hd m%udKh jeä fõ' ta ;=<ska ATP ksmojd .ekSu 

yd .nvd lsÍfï l%shdj,sh j¾Okh fõ' tu ksid myiqfjka úvdjg m;a fkdfõ'

• udxY fmaYs ;=< reêr kd, >k;ajh jeä fõ' ;ka;= jgd we;s flaYkd,sld 

m%udKh jeä fõ' udxY fmaYs ffi,j,g imhk .ä fldaia O
2
 blaukska ,nd Èh 

yels h' tfuka u wmøjH bj;a flf¾' tu ksid jeä ld,hla l%shd l< yels h'

l%Svlhkaf.a l%Svd biõ yd ne`ÿKq mqyqKqùï l%u wkqj by; lreKqj, wkqj¾;khla 

isÿ fõ' È. ÿr Odjlhkaf.a yd flá ÿr Odjlhkaf.a Yla;sh ksmoùug wjYH 

ieliqu f.dv kef`.k whqßka mqyqKqùï l%u isÿ l< hq;= h'

fmaYs moaO;sfha l%shdldß;ajhg ndOd muqKqjk idOl

1' fmdaIK W!k;d

 orejd uõl=i ;=< § mgka j¾Ok wjê miq lsÍfï § ksis fmdaIKh fkd,eîu 

ksid fmaYs j¾Okh wvmK fõ'

2' jerÈ bßhõ

 jerÈ bßhõ ;=<ska fmaYsj,g fjfyila we;s fõ' tu ksid fmaYs wdY%s; wdndOj,g 

f.dÿre fõ' fmaYs ksjerÈ j p,kh fkdùfuka jeä Yla;shla jeh lsÍug isÿ 

fõ' tfia u §¾> ld,Skj jerÈ bßhõ ksid frda.dndOj,g f.dÿre fõ' 

3' m%udKj;a mßÈ jHdhdu iy úfõlh fkd,eîu

 YÍrhg jHdhdu fkd,eîfuka udxYfmaYsj, l%shdldß;ajhg ndOd we;s fõ' 

f.ùhk ffi, h:d ;;ajhg m;a lsÍu i`oyd úfõlh wjYH fõ' tfia u 

mqoa.,fhl= úfõlhla fkd,nd §¾> ld,Skj jev lsÍu ksid YdÍßl ÿn,;d we;s 

úh yels h' l%Svd lsÍfï § yd jHdhdu lsÍfï § we`. WKqiqï lrk jHdhdïj, 

ksr; ùu jeo.;a fõ' ke;fyd;a fmaYsj,g ydks isÿ úh yels h'
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fmaYs moaO;sh wdrCId lsÍu

1' fi!LHj;a wdydr mqreÿ

 ;udf.a ffoksl le,ß wjYH;dj bgq jk f,i wdydr .ekSu iy iun, 

wdydr fõ,la ,nd .ekSu u.ska fmaYs moaO;sh /l .; yels h' ksis fõ,djg 

wdydr .ekSu yd yels iEu úgl u iajdNdúl wdydr .ekSu fuys § jeo.;a fõ' 

.=Kd;aul núka by< fm%daàk iy i;aj wdydr ,nd .ekSu o wjYH fõ'

2' ksjerÈ bßhõ wkq.ukh lsÍu

 ksjerÈ bßhõ u.ska fmaYshg ±fkk úvdj wju lr .; yels h' ksjerÈ bßhõ 

mj;ajd .ekSfuka fmaYs kSfrda.s fõ'

3' Èkm;d m%udKj;a mßÈ jHdhdu yd úfõlh ,eîu

 wju jYfhka Èklg mehl muK jHdhdufha fhÈh hq;= h' jHdhdu u.ska 

fmaYsh yd thg iïnkaO jk flaYkd,sld" iakdhq ;ka;=j, l%shdldß;ajh 

j¾Okh fõ' Èklg meh wgla muK kskao ,nd .ekSu ;=<ska úvdjg m;a jk 

YÍrh  h:d ;;ajhg m;a fõ' f.ù hk ffi, w¨;ajeähdj isÿ fõ' fmaYs 

iajdNdúl ;;a;ajhg m;a fõ' jHdhdu lsÍfï §" we`. WKqiqï lsÍfï jHdhdu 

isÿ lsÍu w;HjYH fõ'

wiaÓ moaO;sh

Tng wiaÓ moaO;shla fkd,enqfka kï Tnf.a yevh flfia úh yels o@ Tnf.a 

yevh ,nd § we;af;a wiaÓ 206lska muK iukaú; wiaÓ moaO;sh u.sks' 

wiaÓ moaO;sfha iqúfYaIS ks¾udKh 

• ysialn, >kj rjqï j msysàfuka fud<hg wdrCIdj ,efí'

• weia l=yr ;sîfuka weig wdrCIdj ,efí'

• f.da, l=yr ikaê msysàfuka p,k mrdih jeä fõ'

• we`.s,s mqrela msysáu ksid fyd`Èka .%yKh lr .ekSfï yelshdj we;s fõ'

• ore .enla ±Íug WÑ; jk whqßka ia;%S fY%daKs fïL,dj ieliS we;'

• m¾Y= u.ska yDohg iy fmKy¨j,g wdrCIdj ,nd § we;'

• YÍrfha nr ord .ekSug yels jk mßÈ W!¾jiaÓh È.á" uy; yd Yla;su;a núka 

hqla; h'

• ikaê w;r msysgk ldáf,ac u.ska wiaÓj,g wdrCIdj ,nd foa'

• wiaÓhlaa ì`ÿk;a th kej; iú ùug yelshdj ;sfí'

• wiaÓj, we;s weg ñÿ¨j, reêr ffi, ksmojhs'
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fuu wiaÓ moaO;shg ;ksfhka l%shd l< fkdyels h' p,kh i`oyd fmaYs WmldÍ fõ' 

ñksidf.a wiaÓ m<uqfjka ldáf,acj,ska iE§ miqj wiaÓ ffi,j,ska m%;sia:dmkh 

fõ' tys Lksc ,jK ;ekam;a ùu u.ska oDV nj ,efí' wiaÓj,ska jeä fldgila 

l=yrdldr fõ' wiaÓ l=yrfha we;s weg ñÿ¨ ^marrow& u.ska reêr ffi, ksmojkq 

,nhs' le,aishï iy fmdiafmaÜ /ia lrk .nvdjla f,iska o wiaÓ l%shd lrhs' 

wiaÓj, yevh wkqj m%Odk j¾. lsysmhlg fnfoa'

1' È.= wiaÓ ^Long Bones& - w;a yd mdoj, msysgd we;

2' flá wiaÓ ^Short Bones& - we`.s,sj, msysgd we;

3' me;,s wiaÓ ^Flat Bones& - lmd," b, weg" Wr m;=" Wl=,a weg

4' wl%uj;a wiaÓ ^Irregular Bones& - fld`ÿ weg" w;af,a yd m;=f,a iuyr wiaÓ

wiaÓ moaO;sh u.ska bgq jk ld¾hhka

• isrerg kshñ; yevhla ,nd §u

• isrer ord isàu

• ikaê p,khg wjldYh ie,fik fia fmaYs lKavrd u.ska iïnkaO ùu

• reêr ffi, ksmo ùu

• le,aishï jeks Lksc .nvd lsrSu

• wNHka;r wjhj i`oyd wdrCIdj iemhSu

wiaÒ moaO;sfha l%shdldß;ajh
    

wiaÓ moaO;sfha l%shdldß;ajhg wOdr fjñka 

p,kh i`oyd iyNd.s jk ikaê j¾. my; 

±lafõ'

wiõ ikaê ^Hinge joint&

• fodrla wßk jik p,khg fndfyda 

ÿrg iudkh' fodf¾ wiõj l%shd lrk 

wdldrhg fuu ikaêh l%shd lrhs'

• p,kh wxYl 180 g jeä fkdfõ'

• fuu p,kj,g WodyrK jkafka je<ñg" 

okysi" we`.s,s mqrela ikaêh'

13'5 rEmh
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f.da, l=yr ikaê ^Ball and socket joint&

• f.da,hl fldgila Bg .e<fmk l=yrhla ;=< p,kh jk wdldrfha ikaêhls' 

• p,kh wxYl 360ls

• fuu p,kj,g WodyrK jkafka Wrysia ikaê iy Wl=,a ikaê h'  

 

új¾;s ikaê ^Pivot  joint&

• lfYareldfõ msysgd we;s weÜ,ia lfYareldj ^.%hsú 1& wlaI lfYareldjg ^.%hsú 

2& iïnkaO jk ia:dkfha we;s ikaê fõ'

• ysi by<g my<g fi,ùug" ysi fomig p,khg fuu ikaê ks¾udKh ù we;'

 

,siaik ikaê ^Gliding joint&

• j<¨lfrys yd ueKsla lgqfjys we;af;a fï wdldrfha ikaëka h' 

• bÈßhg" msgqmig" jug yd ol=Kg p,kh l< yels h'

È.= wiaÓ fldgia p,kfha § ,Sjrhla f,i l%shd lrhs' ,Sjrhla hkq wp, ,CIhla 

jgd p,kh l< yels oKavls' fuu oKav iudk jkafka wiaÓhghs' wiaÓ yd fmaYs 

iïnkaO ù isÿ jk p,k iuyrla ,Sjr f,i l%shd lrhs'

 

• ,Sjrfha wOdrl ,CIh Orh hs' YÍrfha ikaëka fuhg WodyrK fõ

• ,Sjrhg fhdok n,h wdhdih hs' fmaYSka u.ska fuh bgq lrkq ,nhs

• ,Sjrfha uev meje;afjk m%;sfrdaOlh Ndrh hs' w;ska Tijk nr fuhg 

WodyrK fõ

ñksia isref¾ isÿ jk fmaYs wiaÓ p,k lsysmhla fuu ,Sjr .K ;=fkka ljr fyda 

tll l%shdldß;ajhg iudk fõ' 

m<uq .Kfha ,Sjr

     
13'6 rEmh                                             13'7 rEmh
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13'6 rEmhg wkqj fuu ,Sjrfha Orh fomi wdhdih yd Ndrh msysghs' YÍrfha fuu 

,Sjrhg WodyrKhla f,i 13'7 rEmh n,kak'

wdhdih (¡ f., msgqmi fmaYs ixfldapkfhka ,nd fok n,h

Orh    (¡ 1" 2 ff.%ù lfYareld ^weÜ,ia iy wlaI lfYareld& w;r ikaêh

Ndrh  (¡ ysfiys nr

fojk .Kfha ,Sjr 

  

13'8 rEmhg wkqj Ndrhg fomi Orh yd wdhdih msysghs' YÍrfha fuu ,Sjrhg 

WodyrKhla f,i 13'9 rEmhg wkqj l%Svlhl= ;u isref¾ nr mdofha we`.s,s u; 

msysgk fia isgf.k md we`.s,sj,ska biaiSfï bßhõj ±laúh yels h'

 Orh   (¡ fmdf<dj u; we;s md we`.s,s

 wdhdih (¡ j<¨ lrg;a oKysig;a msgqmi  msysgd we;s fid,siia iy 

      cx>dfmaYs ixfldapkh ùu

 Ndrh   (¡  YÍrfha nr .=re;aj f¾Ldj Tiafia my<g fhduq ùu

;=kajk .Kfha ,Sjr  

                                  13'11 rEmh
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13'10 rEmhg wkqj wdhdihg fomiska Orh yd Ndrh msysghs' YÍrfha fuu ,Sjrhg 

WodyrKhla f,i 13'11 rEmfha l%Svlhl= wf;a h.=,sh ;nd há ndyqfjka je<ñg 

kjd h.=,sh by<g tiùu ±laúh yels h'

 Orh   (¡  je<ñg

 Ndrh   (¡  wf;a we;s h.=,sh 

 wdhdih (¡ oaùYS¾I fmaYsh ixfldapkh lr n,h ,nd §u

wiaÒ moaO;sfha l%shdldÍ;ajhg ndOd muqKqjk idOl

1' wk;=re 

2' cdkuh jYfhka we;s jk wiaÓ frda.

3' jerÈ bßhõ

4' fmdaIK W!k;d iy ia:Q,Ndjh

5'  ikaê m%odyh ^wd;rhsàia& ksid we;s jk wiaÓj, ÿ¾j,;d

wiaÓ moaO;sh wdrlaId lsßu i`oyd wkq.ukh l< hq;= lreKq

1' ksjerÈ fmdaIKh

2' hym;a Ôjk rgd

3' ksjerÈ bßhõj, fh§u

4' ks;sm;d jHdhdï lsÍu 

5' wjYH m%udKhg le,aishï iys; wdydr ,nd .ekSu 

iakdhq moaO;sh

wmf.a p,khka  i`oyd wjYH wdfõ. ,nd fokafka iakdhq moaO;shhs' fuu moaO;sh 

ms<sn`o ukd wjfndaOhla ,nd .ekSu u.ska tys l%shdldß;ajh meyeÈ,s lr .; yels h'

iakdhq moaO;sfha ks¾udKh

• ndysr mßirfha ixfõok ,nd .ekSug yelshdjla we;

• ndysr mßirfhka ,nd .kakd W;af;ac úoHq;a wdfõ. njg m;a lsÍug yelshdj we;

• b;d l=vd l,la ;=< § wdfõ. .uka lrùug iakdhqj,g yelshdjla we;

• iuyr iakdhqj,g is;d u;d lsÍulska f;drj m%;spdr ±laùug yelshdjla we;

• YdÍßl l%shd md,khg yd u;l ;nd .ekSug yelshdjla fud<hg we;
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iakdhq moaO;sh m%Odk fldgia folls'

 1' uOH iakdhq moaO;sh

 2' m¾hka; iakdhq moaO;sh

uOH iakdhq moaO;sh

fud<h (-

13'12 rEmh - uia;sIalh

uOH iakdhq moaO;shg wh;a jkafka fud<h ^brain& 
yd iqIqïkdjhs ^spinal cord&' fud<fha lemS fmfkk 

fldgi uia;sIalh fõ' fuh jï yd ol=Kq uia;sIal 

w¾O f.da, follska iukaú; fõ' fuu w¾O f.da, 

fol tlsfklska fjka ù we;af;a .eUqre fkÍulsks' 

^13'13 rEmh& udkisl yelshdjka jk u;lh" nqoaêh" 

j.lSu ms<sn`o ye`.Su" is;sú,s úpdrh" iodpdr;aul 

ye`.Sï iy bf.kSu md,kh jkafka uia;sIalh u.sks' 

oDIAáh" Y%jKh" ri" .kaOh" iam¾Yh" mSvkh" fõokdj" 

isis,i" WKqiqu wd§ ixfõok y`ÿkd.kq ,nkafka o 

uia;sIAlh u.sks'

iqIqïkdj (- 

fud<fha isg lfYarej ;=<ska my<g Èfjk is,skavrdldr iakdhq 

/yekla n`ÿ jHqyh iqIqïkdj fõ' iqIqïkdfjka iakdhq yg .kafka tys 

fome;af;ks' ta iuñ;sl hq., f,i h' tjeks iqIqïkd hq., 31la we;'

m¾hka; iakdhq moaO;sh

fud<fhka ksl=;a jk lmd, iakdhq hq., 12 iy iqIqïkdfjka ksl=;a jk iqIqïkd 

iakdhq hq., 31 fmdÿfõ m¾hka; iakdhq moaO;sh f,i y`ÿkajhs'

ñksia isref¾ fjk;a mgl fuka u iakdhq mgl o ffi,j,ska ks¾udKh ù we;' 

iakdhq ffi,hla kshqfrdakhla f,i ye`Èka fõ' kshqfrdak m%Odk j¾. ;=kls'

 

1' ixfõol kshqfrdak ^Sensory Neurons&
ixfõo bkaøshj, isg uOH iakdhq moaO;sh fj; mKsjqv ̂ wdfõ.& hefjk kshqfrdak'

2' pd,l kshqfrdak ^Motor Neurons&
uOH iakdhq moaO;sfha isg ldrl bkaøsh ^Wod( udxY fmaYs& fj; wdfõ. hefjk 

kshqfrdak 
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3' wka;¾ydr kshqfrdak$w;rueÈ kshqfrdak ^Intermediate Neurons&
ixfõol kshqfrdak yd pd,l kshqfrdak w;r wdfõ. iïfm%aIKh lsÍug Wmfhda.S 

jk kshqfrdak

iakdhq moaO;sfha l%shdldß;ajh

pd,l yd ixfõol l%shdj,sh

ixfõol kshqfrdakj, wkqYdÅld wdrïN jkafka ixfõ§ bkaøshhkaj,sks' ixfõ§ 

bkaøshkaf.ka W;af;ack ,nd .kafka tu wkqYdÅld u.sks' tu kshqfrdakj, 

wlaikfha ;ka;= wka; uOH iakdhq moaO;sfha mj;S' wdfõ. .uka ud¾.h ixfõ§ 

bkaøsh yryd fud<h foig ieliS we;' pd,l kshqfrdakj, wdfõ. .uka lsÍu 

uOH iakdhq moaO;sfha isg ldrl fj; ieliS we;'  

ixfõoS bkaøshhkaj,ska tkï wei" lk" kdih" Èj" iu hk bkaøshhka u.ska 

,nd .kakd W;af;ack ms<sn`o wdfõ. ixfõol kshqfrdak u.ska bkaøshhkaj, isg 

uOH iakdhq moaO;sh fj; mKsúv hjhs' tys § uOH iakdhq moaO;sh u.ska l< hq;= 

ld¾hh ms<sn`o mKsúvh pd,l kshqfrdak u.ska ldrlh fj; okajkq ,efí'

m%;Sl l%shd

l%Svd l%shdldrlïj, § isÿlrk p,k wm úiska is;d u;d isÿ lrkq ,nhs' tfy;a 

wfma wkq ±kqulska f;drj" W;af;achlg CIKsl m%;spdr ±laùu zz m%;Sl l%shdZZ 

kñka y`ÿkajhs'

ixfõol kshqfrdakh
ffi, foayh

ffi, foayh

ffi, foayh

wlaikh

wlaikh

wlaikh

wkqYdÅld

wkqYdÅld
pd,l kshqfrdakh

wdfõ. .uka 

ud¾.h
w;rueÈ kshqfrdakh

13'13 rEmh
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r;a jQ úÿ,s ia;%slalhg Tnf.a w; .Ejqk úg Tn l%shd l< wkaou is;d n,kak' 

CIKslj w; bj;a l< wdldrh Tng u;l o@ th m%;Sl l%shdjls'

fuys W;af;ackh ;dmhhs' th ±fkkafka ifuks' ifï isg ixfõol kshqfrdak 

Èf.a iqIqïkdj fj; wdfõ.h tk w;r iqIqïkdfõ msysá wka;¾ydr kshqfrdak yryd 

pd,l kshqfrdak Èf.a w;g wdfõ. ,nd foa' túg CIKslj w; bj;g .kq ,nhs' 

fuys § fud<hg mKsúv fkdhjd l%shdj isÿ lrhs' tu ksid wvq ld,hlska l%shdj 

lsÍu u.ska isÿ úh yels ydksh wju lr .; yels h' tu l%shdj isÿ l< miqj" isÿ 

jQ foa .ek fud<hg m‚úvhla hefõ'

          

fuys § w; bj;g .;af;a ±kqj;a j fkdfõ' th ±k .kafka m%;Sl l%shdfjka miqjhs' 

m%;Sl l%shdjka isÿ ùu i`oyd wdfõ. .uka .kakd ud¾.h m%;Sl pdmh kï fõ' tu 

wdfõ. .uka .kakd ud¾.fha m%;Sl pdmh fufia h'

iu
pd,l 

kshqfrdakh

ixfõol 

kshqfrdakh

oaùYS¾I 

fmaYsh

iqIqïkdj 

;=< msysá 

wka;¾ydr 

kshqfrdak

m%;s.%dylh ldrlh

^       & ldrlh

m%;s.%dylh ^iu&

13'14 rEmh
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;;ajdfrdams; m%;Sl

iycfhka ,efnk fujeks m%;Slj,g wu;rj w;a±lSï u.ska kj m%;Sl f.dvkef.k 
nj úµd{hka úiska wkdjrKh lrkq ,en we;' w;a±lSï u.ska f.dvkef.k 
m%;Sl ;;ajdfrdams; m%;Sl fõ' ;;ajdfrdams; m%;Sl ;yjqre jk kj wdfõ. ud¾. 
jeà we;af;a fud<h Tiafia h' ir, m%;Slj,g jvd ixlS¾K jQ ;;ajdfrdams; m%;Sl 
we;eï úg uq¿ Ôú; ld,h ;=< u mj;sk tajd fkdúh yels h' l%uj;aj mqyqKq 
lghq;= yd l%Svd l%shdldrlïj, ksr; ùu u.ska ;;ajdfrdams; m%;Sl we;s lr .ekSug 
yd tu m%;Sl ;yjqre lr .ekSug yels ùfuka ixlS¾K l%Svd oCI;d myiqfjka yd 
ksjerÈj l< yels fõ'

iakdhq moaO;sh wdrCId lsÍu

1' ÿï mdkfhka je<lSu
2' u;aøjH Ndú;fhka je<lSu
3' .¾NsKS uõjrekag yd fhdjqka ldka;djkag ksis fmdaIKhla ,nd §u
4' jHdhdu lsÍu
5' udkisl i;=g we;s jk mßÈ ieye,a¨ is;ska yd wd;;sfhka f;drj Ôj;a ùu
6' m%udKj;a úfõlhla yd kskaola ,nd .ekSu
7' wei" lk" Èj" iu" kdih wdrCId lsÍu

fmaYshl ixfldapkh yd bys,a ùfï l%shdj,shla we;s nj by; § wms bf.k .;suq'  
fmaYs ixfldapkh i`oyd Yla;sh wjYH fõ' 

fï i|yd Yla;sh ,nd fokafka fmaYs ;ka;=fõ uhsfgdfldä%hu ;=< we;s ATP 
^Adenosine  triphosphate& ixfhda.hhs'

ATP wKqj 

 weäfkdaiSka  fmdiaf*aÜ  fmdiaf*aÜ  fmdiaf*aÜ
 Adenosine   Phosphate  Phosphate  Phosphate

weäfkdaiSka wKqj iu. fmdiaf*aÜ wKq ;=kla iïnkaO ù we;' fuys§ Yla;sh 
ksmojkq ,nkafka weäfkdaiSka iu. iïnkaO ù we;s fmdiaf*aÜ ldKav ;=fkka 
wjika fmdiaf*aÜ ldKavh ì| fy<Sfuks' tu Yla;sh fmaYs ixfldapkh i|yd ,nd 

foa'

p,kh i|yd Yla;sh iemfhk wdldrh

iakdhq moaO;sfha l%shdldß;ajhg ndOd muqKq jk idOl

1. ÿïmdkh
2. u;aøjH Ndú;h
3. cdkuh jYfhka we;s jk frda.
4. .¾NsKS iufha § iy ore Wmf;a § we;s jk ;;ajhka
5. .¾NsKS iufha § fyda Bg miqj we;s jk fmdaIK W!k;d
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fuu l%shdj,sh iólrKhla u.ska ±laúh yels h'

  weäfkdaiSka   P  P   P
           

         Yla;sh

Yla;sh ksmoùfuka miq weäfkdaiSka iu. fmdiaf*aÜ ldKav 2la b;sß fõ' th ADP 
(Adinosine diphosphate)fõ'

ATP  ADP  +  P  + Yla;sh

È.ska È.gu ATP ì`o fy<Sfuka ATP wjika ùu isÿ fõ' 

ADP wKqj

weäfkdaiSka  fmdiaf*aÜ  fmdiaf*aÜ

Adenosine   Phosphate   Phosphate
                   
kej; Yla;sh ksmoùug ADP j,g fkdyels h' tA i|yd kej; ADPj,g fmdiaf*aÜ 

ldKavhla tl;= lr ATP wKqjla f,i iEÈh hq;= h'

tkï Yla;sh ksmoùfï § bj;a jQ fmdiaf*aÜ ldKavh kej; tla lsÍu isÿ lsÍfuka 

ATP iEÈh yels h' fufia ADP kej; ATP lsÍfï l%shdj,shg o Yla;sh wjYH fõ'

tfia wjYH Yla;sh m%Odk wdldr follska iemfha'

1' ks¾jdhq l%uh

2' iajdhq l%uh

1. ks¾jdhq l%uh

fmaYs ;ka;=j, we;s .a,hsfldcka fuhg WmldÍ fõ' fõ.j;a l%shdldrlïj, § 

Tlaiscka Ndú; fkdlr Yla;sh ksmojhs' Tlaiscka fkdue;sj ,elaála wï,h 

ksmojñka Yla;sh iemhSfï fuu l%shdj,sh ks¾jdhq ,elaála l%uh f,i ye¢ka fõ'  

fuu.ska ADP kej; ATP njg m;a lsÍug Yla;sh imhhs'

     

.a,hsfldcka  ,elaála wï,h + Yla;sh

fuu l%ufha § Yla;sh ksmoúh yelafla flá ld,hlg mu‚' fuu l%uh ksid 

fmaYSh ;=< ,elaála wï,h tl;= ù fmaYS úvdj we;s lrhs' Tlaiscka" iEÿkq ,elaála 

wï,h bj;a lsÍug WmldÍ fõ'
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óg¾ 400 jeks fõ. Odjk ;r.j, § fuu Yla;s l%uh WmldÍ fõ' 800m" 1500m 

;r.j, wjdik fõ. Odjk i|yd o fuu l%uh WmldÍ fõ' kqmqyqKq l%Svlhska 

ó'400 jeks biõj,§ wjidkh wvq fõ.hlska Odjkh lrkafka fuu ,elaála 

wï,h fmaYsh ;=< ksmo ùu ksidh'

2' iajdhq l%uh

fuu l%ufha § .a¨fldaia yd fïo wï, Yla;sh ksmoùug Ndú; lrhs' .a¨fldaia fyda 

fïo wï, Tlaiscka iu. tlaù TlaislrKh kue;s l%shdj,shg Ndckh ù Yla;sh 

msg lrkq ,nhs' fufia ,efnk Yla;sh ADP kej; ATP njg m;a lsÍug WmldÍ 

fõ' tu l%shdj,sfha w;=re M,hla f,i ldnkavfhdlaihsâ yd c,h msg fõ'

 

.a¨fldaia  ldnkavfhdlaihsâ + c,h + Yla;sh 

fïo wï,  ldnkavfhdlaihsâ + c,h + Yla;sh 

O2

O2

Tlaiscka Ndú; lrk ksid fuu l%uh iajdhq l%uh f,i y÷kajhs' 

fuu l%ufha § jeämqr Yla;sh ksmojk kuq;a iemhqu fõ.j;a ke;' tu ksid È.= 

ld,hla ;=< lrkq ,nk l%Svd l%shdldrlï i|yd fuu Yla;s iemhqu Ndú; fõ' 

uer;ka Odjkh" óg¾ 10"000 jeks È.= ÿr Odjk biõ i|yd fuu l%ufhka Yla;sh 

,efí'

by; l%u folg wu;rj¦

CI‚l fõ.j;a l%shdldrlïj, § laI‚lj Yla;sh iemhSug ;j;a l%uhla l%shd;aul 

fõ' tA i|yd l%sháka fmdiaf*aÜ fyj;a fmdiafmdl%shàka kï ixfhda.h WmldÍ fõ' 

fuu l%sháka fmdiaf*aÜ (Creatine Phosphate) l%sháka yd fmdiaf*aÜ f,i fjka 

ùfuka ksmofjk Yla;sh" ADP kej; ATP njg m;a lsÍu i`oyd ,nd foa'

l%sháka fmdiaf*aÜ   ls%háka + fmdiaf*aÜ + Yla;sh

fuu l%uh l%sháka fmdiaf*aÜ l%uh fyj;a CP l%uh f,i y÷kajhs'

fuu Yla;s ksmoùu Tlaiscka jdhqj we;s úg;a ke;s úg;a isÿ fõ' Tlaiscka Ndú; 

fkdlrk úg th ks¾jdhq we,elaála l%uh f,i y÷kajhs' 
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fuu l%ufhka laI‚lj jeä Yla;shla iq¿ fõ,djla ;=< iemhsh yels h' Yla;s 

iemhSu fõ.j;a h'

óg¾ 100" 200" 100x4 iydh ;r." mekSï" úis lsÍï" nr bis,Sï jeks laI‚l 

fõ.j;a l%shdldrlïj, § uq,a ;;amr lsysmh ;=< uQ,sl Yla;s iemhqï l%uh 

fuh fõ'

jHdhdufha § fmaYs moaO;sfha iyNd.S;ajh

• fmaYs l%shdldß;ajh i`oyd wjYH Yla;sh ,nd §ug Yla;sh iemhqï l%u msysgd 

we;' ;Sj%;dfjka hq;= jHdhduj, § yd ;Sj%;dfjka wvq jHdhduj,§ Yla;s iemhqï 

l%u fjkia fõ

• p,kfha § jeämqr l%shdldÍ jk yd jeä n,hla fhdok fmaYs Yla;su;a yd úYd, 

fõ' thg fya;=j yrialv j¾.M,h jeä ùu ksid h

• mqyqKqj ;=<ska fmaYsfha kuH;dj yd m%;Hdia:;dj jeä ÈhqKq l< yels h

• fmaYs ;ka;=j, we;s uhsfgdfldkaä%hd m%udKh jeä fõ' túg ATP jeä fõ

• mqyqKqùïj, § udxY fmaYsfha ksmojk ,elaála wï,h ì`o fy<Sfï l%shdj,sh 

blauKska l< yels h

• jHdhduj, ksr; ùfuka ;u ld¾h M,h jeä lr .; yels h

• l%shdldß;ajh jeä yd jeä n,hla fhfok ia:dk i`oyd Yla;su;a yd úYd, fmaYs 

msysgd we;

• l%shdldß;ajfhka jeä yd fjfyilr l%shdldrlïj, § fmaYsj,g isÿ úh yels 

wk;=re je<laùu i`oyd fmaYs úvdjg m;a ùu isÿ fõ

• mqyqKqj u.ska fmaYsj, reêr flaYkd,sld >k;ajh jeä lrjd .; yels h

• mqyqKqj u.ska fmaYsfha ,elaála wï,h ksmoùu i`oyd .; jk ld,h §¾> lr 

.; yels h

• §¾>ld,Sk mqyqKqj u.ska yDoa fmaYs Yla;su;a fõ'

jHdhdufha § wiaÓ moaO;sfha iyNd.s;ajh

• isref¾ nr ord .ekSug yd wdrCIdjg yels jk mßÈ mQ¾j yd wmr .d;%d i`oyd 

Yla;su;a" È.= wiaÓ msysgd we;s w;r jHdhdufha § th Yla;su;a fõ

• f.da,l=yr ikaê msysàfuka p,k mrdih jeä lr ;sfí

• f.f,ys ikaêhla fkdjqj;a" weÜ,ia lfYareldfõ iajdNdúl msysàu ksid ysi 

úYd, mrdihla ;=< p,kh l< yels fõ

• ikaê p,kh i`oyd fmaYs iïnkaO ù we;s w;r jHdhdu u.ska tajd iúu;a fõ

• fld`ÿ weg fmf<ys iajdNdúl msysàu ksid jvd;a iqjmyiqj iy ld¾hCIuj 

p,k isÿ lsÍug yels fõ
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• mdofha m;=, jl% ùu ksid weú§u yd Èùu jvd ld¾hCIuj lsÍug yels fõ

• mdoj, msysgk ikaê u.ska lïmk wjfYdaIKh lr .; yels fõ

jHdhdufha § iakdhq moaO;sfha iyNd.s;ajh

• ;;ajdfrdams; m%;Sl ÈhqKq fõ

• wod< wdfõ. ksis whqßka fhduq ùu ksid wkjYH p,k wvq fõ

• úfõlfha § m%;Hdkqfõ.S moaO;sfha l%shd lsÍu jeä fõ

• jHdhdufha § wkqfõ.S moaO;sfha l%shd lsÍu jeä fõ

• bkaøshhkaf.a ld¾hCIu;dj yd iudfhdackh ÈhqKq fõ

 Wod (- yDoh" fmKy¨

• l%shdldrlïj, ksr; jk úg oyäh f,i bj;a jk c, mßudj kej; isrerg 

,nd §u i`oyd msmdih we;s fõ

• fndfyda fõ,djla jHdhduhl fhfok úg fud<hg ,efnk Tlaiscka m%udKh 

wvq jk ksid th kej; ,nd .ekSu Wfoid isys ke;s ùu ̂ YÍrh tl u ;,hlg 

f.k tau& isÿ fõ

idrdxYh 

p,kfha § m%Odk jYfhka moaO;s ;=kla iyNd.s fõ' fuu moaO;sj, ks¾udKh tys 

l%shdldß;ajhg ukd f,i .e<fmk mßÈ isÿ ù we;' 

fmaYs moaO;sfha fmaYs ixfldapkh yd bys,a ùu u.ska p,khg wOdr fõ'

wiaÓ moaO;sfha wiaÓ ikaê iu`. iïnkaO ù ,Sjr f,i l%shd lrñka p,khg odhl 

fõ'

iakdhq moaO;sh p,kh i`oyd wjYH wdfõ. ,nd fohs'

p,kh i`oyd wjYH Yla;sh ATP  ADP njg ì`o fy<Sfuka iemfha' ì`o fy<k 

,o ATP kej; ADP njg m;a lsÍug wjYH Yla;sh imhkafka ks¾jdhq yd iajdhq 

Yajikh u.sks'

fuu moaO;sj, l%shdldÍ;ajh wvmK ùfuka p,kfha ld¾hCIu;dj wvq fõ' tu 

ksid th j<lajd .ekSu u.ska ld¾hCIuj yd M,odhS f,i bßhõ m%o¾Ykh lsÍug 

yelshdj ,efí'

jHdhdu u.ska fmaYs" wiaÓ yd iakdhq hk moaO;s Yla;su;a l< yels h'
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wNHdi 
1' fmaYs moaO;sh yd wiaÓ moaO;sh u.ska bgq jk ld¾hhka ;=k ne.ska olajkak

2'  iakdhq moaO;sh wdrCId lr .ekSug .; yels mshjr ;=kla olajkak 

3' óg¾ 100 Odjlfhl= yd uer;ka Odjlfhl=f.a fmaYs" ;ka;=j, fjki 

olajkak

4' m%Odk ,Sjr j¾. ;=k i`oyd Tnf.a YÍrh l%shd;aul jk whqre WodyrK 

iys;j úia;r lrkak

5' jHdhdufha § iakdhq" wiaÓ" fmaYs" moaO;sj, iyNd.s;ajh fláfhka i`oyka 

lrkak


