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LIFE SCIENCE 
TEST – 7  

 
 

11TH ZOOLOGY 

Unit 1 capUyfk;  

Unit 2 tpyq;Fyfk;  

Unit 6 Rthrk;  

Unit 7 cly; jputq;fs; kw;Wk; Rw;Nwhl;lk;  

Unit 8 fopTePf;fk;  

Unit 9 ,lg;ngah;r;rp kw;Wk; ,af;fk;  

Unit 12 mbg;gilkUj;Jtf; fUtpfs; kw;Wk; njhopy; 
El;gq;fs; 

 

 

 

11TH caphpay; - tpyq;fpay; 
njhFjp –I 
myF – 1 
capUyfk; 

 
#o;epiy kz;lyk; (Ecosystem) vdg;gLtJ jhtuk; kw;Wk; tpyq;Ffs; Nghd;w 
caph;f;fhuzpfSf;Fk; jhJ cg;Gf;fs;> jl;gntg;gepiy> kz;> ePh; kw;Wk; 
#hpaxsp Nghd;w capuw;w fhuzpfSf;Fk;> ,ilNaAs;s njhlh;Gfisf; 
Fwpg;gjhFk; (A.G.lhd;];Ny>1935). 
 
gy;Yaph;jd;ik vd;w nrhy;iy Kjd; Kjypy; mwpKfg;gLj;jpath; thy;l;lh; 
Nuhrd; (Walter Rosen1985) vd;gth; Mthh;. ,r;nrhy; E.D. tpy;rd;  (E.D. 
Wilson) vd;gtuhy; tiuaWf;fg;gl;lJ.  
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gz;Gfspd; mbg;gilapy; caphpdq;fisf; FOf;fshfg; gphpg;gNj 
tifg;gLj;Jjy; MFk;.  
 
mbg;gil gbepiyfis Fwpf;Fk; mwptpay; nrhy; Nlf;]hd; (Taxon) my;yJ 
tifghl;Lj; njhFg;G vdg;gLk;.  
 
gy;NtW kl;lq;fspy; cs;s caphpfspd; gbepiyfis Fwpg;gpLk; nrhy; 
Nlf;]hd; MFk;.  
 
tpyq;Ffis tifg;gLj;Jk; mwptpay; tifg;ghl;bay; (Taxonomy) vdg;gLk;.  
 
mf];bd; iguhk]; b fz;Nlhy; (Augustin Pyramus de Candole (1813) vd;gth; 
tifg;ghl;bay; vd;w nrhy;iy Kjd; Kjypy; mwpKfg;gLj;jpdhh;.  
 
fNuhy]; ypd;Nda]; etPd tifg;ghl;baypd; je;ij vdg;gLfpwhh;. 
tifg;ghl;bay; vd;gJ caphpdq;fisg; ngahpl;L tifg;gLj;JtjhFk;. 
,jw;fhd fPopwq;F gbepiyia cz;lhf;fpaNj ,thpd; Kf;fpa gq;fspg;G 
MFk;. jw;nghOJ ,jpy; NgUyF (Domain)  cyfk; (Kingdom). 
njhFjp>tFg;G> thpir> FLk;gk;> Nghpdk; kw;Wk; rpw;wpdk; vd vl;L 
gbepiyfs; cs;sd.  
 
Kjd; Kjypy; mhp];lhby; (fp.K. 84 – 322) jd;Dila E}yhd “tpyq;Ffspd; 
tuyhW’(History of Animals) vDk; ,yj;jPd; E}ypy; tpyq;Ffis 
tifg;gLj;jpAs;shh;. mth; caphpdq;fisj; jhtuq;fs;> tpyq;Ffs; vd ,U 
tiffshfTk; ,lg;ngah;r;rpapd; mbg;gilapy; elg;gd (jiutho;tpfs;)> gwg;gd 
(fhw;Wtho;tpfs;) ePj;Jtd (ePh;tho;tpfs;) vd;Wk; tifg;gLj;jpdhh;. ,uj;jj;jpd; 
mbg;gilapy; vidkh (Enaima) (,uj;jKilait) kw;Wk; midkh (Anaima) 
(,uj;jkw;wit) vd ,Utiffshfg; gphpj;jhh;.  
 
mhp];lhbypw;Fg; gpwF mtuJ khztuhd jpNahgpu];l]; (fp.K. 372 -287) 
vd;gth; mhp];lhbypd; tifg;ghl;bay; Ma;Tfisj;jhtuq;fspy; njhlh;e;jjhy; 
mth; “jhtutpaypd; je;ij’ vd miof;fg;gLfpwhh;. 
 
16k; E}w;whz;by; tho;e;j Mq;fpy ,aw;if mwpQh; [hd; Nu (John Ray), fp.gp 
1627 – 1785) gy Kf;fpa Ma;Tfis vOjp ntspapl;lhh;. mjpy; tifg;ghl;bd; 
mbg;gil myF rpw;wpdk; vd cWjpg;gLj;jpaJ mtuJ Kf;fpa gq;fhFk;. 1682 
y; ,th; ntspapl;l ‘nkNjhl]; gpshd;l;lhuk; Nehth”(Methodus Plantarum 
Nova) vDk; E}y; 18>000 jhtu ,dq;fis cs;slf;fpapUe;jhYk; mjpy; 
rpw;wpdq;fs; Fwpj;j jfty;fs; kpff; FiwthfNt ,Ue;jd.  
 
];tPld; ehl;ilr; rhh;e;j etPd tifg;ghl;baypd; je;ijAk; etPd ,dj;njhlhl;G 
njhFg;ig epWtpatUkhd fNuhy]; ypd;Nda]; (Carolus Linnaeus)(fp.gp1707– 
1788) mwptpay; mbg;gilapyhd tifg;ghl;L KiwiaAk; ,Unrhw;ngahpL 
KiwiaAk;> cUthf;fpdhh;. mJNt ,d;W tiu rpy khWghLfSld; 
gad;ghl;by; cs;sJ.  
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caphpdq;fSf;F ,ilNa cs;s ghpzhk kw;Wk; kugpay; njhlh;Gfis 
mbg;gilahff; nfhz;L cUthf;fg;gl;l tifg;ghL kuGj; njhFjp njhlh;G 
(Phylogenetic) my;yJ fpshb];bf; tifg;ghL (Cladistic classification)  
vdg;gLfpwJ. ,J nghJ %jhijah;fisg; ngw;Ws;sjd; mbg;gilapy; 
cUthf;fg;gl;l ghpzhk tifg;ghlhFk;. ,jd; %yk; gy;NtW rpw;wpdq;fSf;F 
,ilNaAs;s xw;Wik Ntw;Wikfi czh;j;Jk; kuGj;njhFjp njhlh;G kuk; 
(Phylogenetic tree) cUthf;fg;gl;lJ. ,t;tifapy; ghpzhkj; njhlh;Gfis 
fpshNlhfpuhk; vd;Dk; ku tiuglj;jpd; %yk; tpsq;Ftij vh;d];l; n`f;fy; 
(Ernst Haeckal) mwpKfg;gLj;jpdhh;.  
 
njh;k]; mf;Fthbf]; vDk; ghf;Bhpak; cah; ntg;gepiyiaj; jhq;Fk; 
jpwd; nfhz;lJ. DNA ghypkNu]; nehjpahdJ Kjypy; ,e;j 
ghf;BhpahtpypUe;J gphpj;njLf;fg;gl;lJ. ,e;j nehjpahdJ DNA efy; 
ngUf;fk; eilngw cjTk; PCR (ghypnkNu]; rq;fpyptpid)njhopy; 
El;gj;jpy; gad;gLj;jg;gLfpwJ.  
 
tifg;ghl;bd; mbg;gilapy; caphpdq;fs; ,uz;L my;yJ %d;W cyfq;fshfg; 
gphpf;fg;gl;bUe;jd. gpd;G mJ ehd;F> Ie;J> MW vd;whfpj; jw;nghOJ VO 
cyfq;fshfg; gphpf;fg;gl;Ls;sd.  
 
R.H. tpl;Nlf;fh; (R.H. Whittaker, 1969) Ie;Jyf Nfhl;ghl;bid 
cUthf;fpAs;shh;. ,jpy; nry;yikg;G> czT+l;l Kiw> ,dg;ngUf;fKiw> 
kw;Wk; kuG topj; njhlh;Gfis mbg;gilahff; nfhz;L Nkhdpuh (Monera), 
GNuhl;b];lh (Protista), G+Q;irfs; (Fungi), gpshd;Nl (Plantae) kw;Wk; 
mdpkhypah (Animalia) vd Ie;J cyfq;fs; gphpf;fg;gl;Lg; ngahplg;gl;Ls;sd.  
 
tifg;ghl;L Kiwapd; ePz;l gazj;jpy; DNA kw;Wk; RNA %yf;$Wfisf; 
$l milahsk; fz;L mjdbg;gilapy; caphpfs; tifg;gLj;jg;gLfpd;wd. 
%yf;$W njhopy; El;gk; (Molecular techniques) kw;Wk; caph;Ntjpa 
gFg;gha;Tfs; (Biochemical Assays) Mfpait Gjpa tifahd ‘%d;W NgUyf 
tifg;ghl;L Kiw”(Three Domain) cUthf;fj;jpw;F top tFj;Js;sJ.  
 
%d;W NgUyf tifg;ghL(Three Domains of Life)  
16S rRNA [Pd;fSf;F ,ilNa cs;s NtWghl;bid mbg;gilahff; nfhz;L 
fhh;y; Nthap]; kw;Wk; mtuJ FOtpdhpd; Kaw;rpahy; Kg;NgUyf Nfhl;ghL 
Kd;nkhopag;gl;lJ. ,jpy; cyif tpl (kingdom) NgUyfk; cah; tifg;ghl;L 
epiyahfr; Nrh;f;fg;gl;Ls;sJ. nghJthf ,k;Kiw GNuhNfhpNahl;Lfis 
ghf;Bhpah kw;Wk; Mh;f;fpah (Archaea) vd;w ,U gphpTfshfg; gphpg;gij 
typAWj;JfpwJ. mJkl;Lkpd;wp vy;yh A+NfhpNahl;LfisAk; A+Nfhpah (Eukarya) 
vd;w NgUyfpw;Fs; nfhz;L tUfpwJ.  
 
nghJthfg; ghf;Bhpahit tpl Mh;f;fpah A+NfhpahTld; neUq;fpa njhlh;gpy; 
cs;sJ. ghf;Bhpahtpd; nry;Rthpd; cs;s mikg;gpypUe;Jk; ghf;Bhpah kw;Wk; 
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A+NfhpNahl;Lfspd; rt;tpd; cs;sikg;G kw;Wk; rRNA tiffspypUe;Jk; 
Mh;f;fpah NtWgLfpd;wJ.  
 
 
NgUyF –Mh;f;fpah (Domain Archaea):  
xU nry; caphpfshd GNuhNfhpNahl;Lfs; ,t;tifghl;by; mlq;Fk;. ,it 
vhpkiy tha;g;gFjp> nte;ePUw;Wfs;> JUtg; gdpg;ghsq;fs; Nghd;w rhjfkw;w 
#o;epiyfspYk; thOk; jpwDilajhy; ,it vf;];l;hpNkh/igy;]; vd 
miof;fg;gLfpd;wd. ,it jdf;Fj; Njitahd czitr; #hpa xsp kw;Wk; 
Mf;]p[dpd;wp vhpkiy rhk;gypUe;J tUk; i`l;u[d;  ry;igL kw;Wk; NtW 
rpy Ntjpg; nghUl;fisg; gad;gLj;jpj; jahhpj;Jf; nfhs;fpd;wd. ,tw;Ws; rpy 
caphpfs; kPj;Njd; thAit (nkj;jNdh[d;) cw;gj;jp nra;fpd;wd. 
cg;Gj;jd;ikAs;s #o;epiyapy; thOk; rpy caphpdq;fs; N`Nyh/igy;fs; 
vdTk; mjpf ntg;gk; kw;Wk; mkpyj;jd;ikapy; thOk; caphpdq;fs; njh;Nkh 
m]pNlhigy;fs; vdTk; miof;fg;gLfpd;wd.  
 
NgUyF –ghf;Bhpah:  
,itaij;Jk; GNuhNfhpNahl;Lfs; tifiar; Nrh;e;jit. njspthd cl;fUTk;> 
`p];Nlhd;fSk; fpilahJ. FNuhNkhNrhk; tl;l tbt DNA thf 
fhzg;gLfpwJ. 70S tif iuNghNrhk;fisj; jtpur; rt;tpdhy; #og;gl;l nry; 
cWg;Gfs; vJTk; fpilahJ. ngg;bNlhfpisf;fd; (Peptidoglycans) nfhz;l 
nry;Rtiug; ngw;Ws;sd. ngUk;ghyhdit rpijg;gitfshfTk; (Decomposers), 
rpy xspr;Nrh;f;ifapd; %yk; czT jahhpg;gitahfTk; (Photo synthesizers) 
rpy Neha; cz;lhf;ff; $badthfTk; cs;sd. gad;jUk; GNuhigNahbf; 
ghf;Bhpahf;fSk; (Probiotic  bacteria), jPq;F gaf;Fk; NehA+f;fp ghf;Bhpahf;fSk; 
(Pathogenic bacteria) mjpf mstpy; gutpf; fhzg;gLfpd;wd. 
iraNdhghf;Bhpahf;fs; vdg;gLk; Mf;]p[id cw;gj;jp nra;af;$ba ePyg; 
gr;irg; ghrpfs; Gtpapd; njhlf;ff; fhykhd [pNahyh[pf; fhyj;jpy; 
Mf;]p[id cw;gj;jp nra;jjd; %yk; Gtpiaf; fhw;ww;w #oypypUe;J fhw;Ws;s 
#oYf;F khw;wpajpy; Kf;fpa gq;fhw;wpAs;sd.  
 
NgUyF – A+Nfhpah (Eukarya): 
nry;fspy; cz;ikahd cl;fUitAk; rt;tpdhy; #og;gl;l nry; 
cs;SWg;GfisAk; nfhz;Ls;sit A+NfhpNahl;Lfs; vdg;gLk;. ,jd; cl;fUtpy; 
`p];Nlhd; Gujj;Jld; $ba thpirahf mike;j DNA f;fis nfhz;l 
FNuhNkhNrhk; fhzg;gLfpd;wJ. NkYk;> irl;Nlhg;gpshrj;jpy; 80S tif 
iuNghNrhk;fSk;> gRq;fzpfk; kw;Wk; ikl;Nlhfhz;l;hpaq;fspy; 70S tif 
iuNghNrhk;fSk; cs;sd. ,g;NgUyfpd; fPo; tUk; caphpfs; GNuhl;b];lh> 
G+Q;irfs;> jhtuq;fs; kw;Wk; tpyq;Ffs; vdg; gphpf;fg;gl;Ls;sd.  
 
 
1987 y; Nftypah; - ];kpj; (Cavalier – Smith) vd;gth; MWyf tifg;ghl;bid 
VOyf tifg;ghlhf (Seven kingdom System) khw;wpdhh;. ,t;tifghl;bd; gb 
GNuhNfhpNahl;lh kw;Wk; ANfhpNahl;lh vd ,uz;L rpwg;G cyfq;fshfTk; 
(Super kingdoms), kw;Wk; VO cyfq;fshfTk; gphpf;fg;gl;ld. ,tw;wpy; 
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A+ghf;Bhpah kw;Wk; Mh;f;fpghf;Bhpah vd ,uz;L GNuhNfhpNahbf; cyfq;fSk; 
GNuhl;NlhNrhth> FNuhkp];lh (epwKs;s) G+Q;irfs;> jhtuq;fs; kw;Wk; 
tpyq;Ffs; vd Ie;J A+NfhpNahl;bf; caphpdq;fSk; mlq;Fk;.  
 
 
tifg;ghl;L gbepiyfs; (Taxonomic Hierarchy):  
 
caphpfspd; tifg;ghl;baypy; cyfk;> njhFjp> tFg;G> thpir> FLk;gk;> Nghpdk; 
kw;Wk; rpw;wpdk; vd VO ngUk; gbepiyfs; mike;Js;sd. ,ijj;jtpu Jiz 
cyfk;> epiy> gphpT> Jizg;gphpT> Jizj;njhFjp> rpwg;G tFg;G (Super class), 
Jiz tFg;G> rpwg;G thpir (Super order) Jiz thpir> rpwg;G 
FLk;gk;>(Super family) Jiz FLk;gk; (Sub family) kw;Wk; Jiz rpw;wpdk; 
(Sub species)vdg; gy ,ilepiy gbepiyfSk; Nrh;f;fg;gl;Ls;sd.  
 
caphpfSf;fpilahd ,df;fyg;G:  
• Mz; Fjpiuia ngz;fOijAld; ,df;fyg;gpy; <LgLj;Jk; NghJ 

kyl;Lj;jd;ikAila `d;dp (Sterile Hinny) cUthfpwJ.  

• Mz; fOijia ngz; FjpiuAld; ,df;fyg;gpy; <LgLj;Jk; NghJ 
kyl;Lj;jd;ikAila NfhNtWf; fOij (Mule) cUthfpwJ.  

• Mz; rpq;fj;ij ngz; GypAld; ,df;fyg;gpy; <LgLj;Jk; NghJ 
kyl;Lj;jd;ikAila iyfh; (Liger) cUthfpwJ.  

• Mz; Gypia ngz; rpq;fj;Jld; ,df;fyg;gpy; <LgLj;Jk; NghJ 
kyl;Lj;jd;ikAila ilfhd; (Tigon) cUthfpwJ.  

 
rpw;wpdk; (Species): 
tifg;ghl;baypd; mbg;gil myF rpw;wpdkhFk;.  
 
Gwj;Njhw;wg; gz;Gfspy; xd;Wgl;l Mdhy; ,dg;ngUf;fg; gz;Gfspy; 
jdpikg;gLj;jg;gl;l ,dg;ngUf;fj; jpwDila Nra;fis cz;lhf;Fk; 
caphpdq;fs; rpw;wpdk; vdg;gLk;.  
 
,jpy; rpy tpjptpyf;FfSk; fhzg;gLfpd;wd. neUq;fpa njhlh;Gila rpy 
rpw;wpdq;fSf;fpilNa ,df;fyg;G nra;Ak;NghJ kyl;Lj;jd;ikAila Nra;fs; 
cUthfpd;wd.  
 
Nghpdk; (Genus): 
xU nghJ %jhijahpypUe;J Njhd;wpa neUq;fpa njhlh;Gila ,dq;fs; 
Nghpdk; vdg;gLfpwJ. 
 
Nghpdj;jpy; xNu xU ,dk; fhzg;gl;lhy; mJ NkhNdhilg;gpf; Nghpdk; 
(Monotypic genus) vdg;gLk;. vLj;Jf;fhl;lhf> ma;Y}u]; vd;Dk; Nghpdk; 
(Genus Ailurus) rptg;G ghz;lh (Ailurus fulgens) vDk; xNu xU rpw;wpdj;ijf; 
nfhz;Ls;sJ. 
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mNjNghd;W xU Nghpdj;jpy; xd;Wf;Fk; Nkw;gl;l rpw;wpdq;fs; fhzg;gLtJ 
ghypilgpf; Nghpdk; vdg;gLk; v.fh. G+idfs;> /ngyp]; vd;Dk; Nghpdj;jpy; 
mlq;fpAs;sd. ,jpy; /ngyp]; nlhk];bf;fh> (tPl;Lg;G+id)> /ngyp]; khh;fhpl;lh 
(tdg;G+id) kw;Wk; /ngyp]; rpy;t];l;hp]; (fhl;Lg;G+id) Nghd;w rpw;wpdq;fs; 
cs;sd.  
 
FLk;gk; (Family): 
,f;FOtpy; xd;Wf;nfhd;W njhlh;Gila Nghpdq;fs; cs;slq;fpAs;sd. ,jw;F 
FLk;gk; vd;W ngah;. Nghpdk; kw;Wk; rpw;wpdq;fis xg;gpLifapy; mit Fiwe;j 
msT xw;Wik nfhz;lit. v.fh. /ngypNlFLk;gj;ijr; rhh;e;j Nghpdk; /ngyp]; 
(G+idfs;) kw;Wk; Nghpdk; Nge;jpuh (rpq;fk;> Gyp kw;Wk; rpWj;ij) Mfpait. 
 
[_iy 2017 y; jkpo; ehl;bd; nfhilf;fhdy; Vhpapy;><rhd; vd;w 9 taJ 
khztd; ed;dPhpy; thof;$ba Gjpa tif n[y;yp kPidf; fz;lwpe;jhd;.  
 
njd; ,e;jpahtpy; jw;NghJ fz;Lgpbf;fg; gl;Ls;s rpw;wpdq;fs; ,e;jpahtpy; 
Nkw;F njhlh;r;rp kiyg;gFjpapy; khWgl;l Gjpa tifj; jtis xd;W 
Mf];l; 2017 y; mwptpay; mwpQh;fshy; fz;lwpag;gl;lJ. ,J xspUk; 
jd;ikAld; $ba Cjh epwj;JlDk;> fz;izr;Rw;wp ,sePy epw 
tisaj;JlDk; kw;Wk; $hpa gd;wp %f;F Nghd;w mikg;igAk; 
nfhz;Ls;sJ. 2014y; Nkw;Fj; njhlh;r;rp kiyapy; caphpoe;j lhf;lh;. 
Rg;gpukzpak; G+gjp (Herpetologist) mth;fspd; epidthf ,e;j jtis 
ehrpf;fhngl;uhf;f]; G+gjp vdg; ngahplg;gl;Ls;sJ.  

 
thpir (Order): 
rpy nghJthd gz;Gfisf; nfhz;l xd;W my;yJ mjw;F Nkw;gl;l gy 
FLk;gq;fspd; njhFg;G thpir vdg;gLk;. xNu khjphpahd xd;W my;yJ gy 
FLk;gq;fs; ,ize;J thpiria cz;lhf;FfpwJ. vLj;Jf;fhl;lhff; NfdpNl 
FLk;gKk;> /ngypNl FLk;gKk;> fhh;dpNthuh vd;w thpirapy; itf;fg;gl;Ls;sd.  
 

jhtuq;fspd; rpw;wpdk; (Species Plantarum, 1753) kw;Wk; ,aw;ifapd; 
Kiwikfs; (Systema Naturae) (gj;jhtJ gjpg;G 1758) Mfpa Gj;jfq;fspy; 
ypd;Nda]; mth;fs; Fwpg;gpl;bUe;j Fwpg;Gfspd; mbg;gilapy; caphpay; 
ngahpLk; Kiw (Biological Nomenclature) vd;w nrhy;ypypUe;J ,U 
ngahpLk; Kiw (binomial) vd;w nrhy; cUthf;fg;gl;lJ. ,itNa 
ngUk;ghyhd jhtuk; kw;Wk; caphpd tiffspd; jw;fhy caphpay; 
ngauikg;gpw;F njhlf;fg;Gs;sp MFk;. 
 
tFg;G(class) 
 
nghJthd gz;Gfs; rpytw;iwf; nfhz;l xd;Wf;nfhd;W njhlh;gila xd;W 
my;yJ mjw;F Nkw;gl;l thpirfspd; njhFg;Ng tFg;G vdg;gLk;. 
vLj;Jf;fhl;lhf> kdpjd; kdpjf; Fuq;F> Fuq;F Nghd;wit ghY}l;bfs; tFg;gpy; 
cs;sd. eha;> G+id Nghd;w fhh;dpNthuh thpiriar; rhh;e;j tpyq;FfSk; 
,t;tFg;gpy; mlq;Fk;.  
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njhFjp (Phylum) 
 
xj;j jdpj;Jtg; gz;Gfspd; mbg;gilapy; rpy tFg;Gfs; cah; gbepiyahd 
njhFjp vd;gjd; fPo; itf;fg;gLfpd;wd. kPd;fs;> ,Utho;tpfs;> Ch;td> 
gwitfs; kw;Wk; ghY}l;bfs; Nghd;w tFg;Gfs; tifg;ghl;by; mLj;j 
cah;gbepiyahd KJFehzpfs; vDk; njhFjpia 
cUthf;Ffpd;wd.,t;tFg;Gfisr; rhh;e;j caphpfs; KJFehz;. KJFg;Gwf; 
Foy; tbt euk;G tlk; Nghd;w nghJthd gz;Gfspy; xj;jpUg;gjhy; 
midj;ijAk; Nrh;j;J ,it KJFehZs;sit vDk; njhFjpapy; 
itf;fg;gl;Ls;sd.  
 
cyfk; (Kingdom)  
vy;yhj; njhFjpapy; cs;s tpyq;FfSk; xd;wpizf;fg;gl;L tpyq;Fyfk; vDk; 
tifg;ghl;baypd; cr;rg;gbepiyapy; cs;slf;fggl;Ls;sJ. 
 

,kakiyg;gFjpapy; fz;lwpag;gl;l Gjpa fhl;Lg;gwitf;F ,e;jpahtpd; 
gwitapay; ty;Yeh; lhf;lh; ryPk; myp mth;fspd; epidthf #jPuh 
ryPkyPia (Zoothera salimalii) vdg; ngahplg;gl;Ls;sJ. ,e;jpa 
goe;jpd;dp ntst;thYf;Fk;> yhl;b nld;]; ryPkyPia (Latidens 
Salimalii) vd;W ngahplg;gl;Ls;sJ.  

 
tpyq;FfSf;Fk;> tifg;ghl;L FOf;fSf;Fk;> mwptpay; Kiwapy; ngahpl;L 
miof;ff;$ba Kiw ngahpLk; Kiw vdg;gLk;. vLj;Jf;fhl;lhf> cyf mstpy; 
N`hNkh Nrg;gpad;]; vd;Dk; ngah; kdpjidf; Fwpf;fpwJ. xt;nthU caphpapd; 
rpwg;Gg; gz;Gfis ed;whfg; Ghpe;Jnfhs;sTk; neUq;fpa njhlh;Gs;s 
rpw;wpdq;fSf;fpilNa cs;s cwTfis mwpe;J nfhs;sTk; tifg;ghL 
FOthf;fKk; (Grouping) cjTfpwJ. caphpdq;fSf;F ,ilNa cs;s xj;j 
kw;Wk; khWgl;;l gz;Gfspd; mbg;gilapy; xU njhpe;j rpw;wpdj;ij 
thpirg;gLj;Jtjpy; ngahpLjy; Kf;fpag; gq;F tfpf;fpwJ. xU caphpapd; 
Gwj;Njhw;wk;> kuGj;jfty;fs;> thoplk;> czT+l;l Kiwfs;> jftikg;Gfs;> 
kw;Wk; ghpzhkk; Nghd;w gy gz;Gfis mt;Taphpf;Fg; ngahpLk; Kd; ftdj;jpy; 
nfhs;s Ntz;Lk;.  
 
ngahpLk; KiwfisAk;> tifg;gLj;Jk; KiwfisAk; cUthf;Fjy; Kiwik 
caphpaypd; Kf;fpag; nghWg;Gfspy; xd;whFk;. ngahpLjy; vd;gJ 
tifg;ghl;baypd; Kbty;y. Mdhy; caphpdg;y;tifik rhh;e;j jfty;fis 
cUthf;Ftjw;F ,J mtrpakhdjHFk;.  
 
mfpy cyf tpyq;fpay; ngahpLjy; rl;lj;jpd; (International Code of Zoological 
Nomenclature – ICZN) topfhl;Ljypd; mbg;gilapy; tpyq;FfSf;Fg; 
ngahplg;gLfpd;wd. ,t;tifapy; mwptpay; ngah;fs; xt;nthU caphpf;Fk; xNu 
xU ngah; vd;gij cWjpg;gLj;Jfpd;wJ.  
 
,Unrhw; ngahpLk; Kiw (Binomial Nomenclature): 
 
cyf mstpy; mwptpay; mwpQh;fs; midtuhYk; Vw;Wf; nfhs;sg;gl;l 
tpjpfspd; mbg;gilapy; caphpayhsh;fs; caphpdq;fSf;Fg; ngahpLfpd;wdh;. 
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xt;nthU ngaUk; ,UgFjpfisf; nfhz;lJ. Kjy; gFjp Nghpdg; ngaiuAk; 
,uz;lhtJ gFjp rpw;wpdg; ngaiuAk; Fwpf;fpwJ. ,t;thwhf ,U nrhw;fshy; 
ngahpLk; Kiw ,Unrhw; ngahpLk; Kiw vdg;gLk;. ,J ypd;Nda]; mth;fshy; 
gpugyg;gLj;jg;gl;L cyfk; KOtJk; caphpayhsh;fshy; eilKiwg;gLj;jg;gl;L 
tUfpwJ. (v.fh) ,e;jpaj; Njrpag; gwitahd kapy; - ghNth fphp];Nll;l];> 
vd;Wk; ,e;jpaj; Njrpa tpyq;fhd Gyp ghe;jPuh ilf;hp]; vd;Wk;> jkpo;ehl;bd; 
khepyg; gwitahd kufjg; Gwh rhy;Nfhghg;]; ,d;bfh vd;Wk; ngah; 
ngWfpd;wd.  
 

Kg;ngahpLk; Kiw (Trinominal Nomenclature):  
`f;]pyp (Huxley) kw;Wk; ];l;hpf;Nyz;l; (Stricklandt) MfpNahh; ,k;Kiwia 
mwpKfg;gLj;jpdh;. l;iuNehnkd; (Trinomen) vd;why; %d;W ngah;fs; vd;W 
nghUs;gLfpwJ. mjhtJ Nghpdg; ngah;. rpw;wpdg; ngah; kw;Wk; Jiz rpw;wpdg; 
ngah; vd %d;W ngah;;fis ,izj;J xU caphpdj;jpw;Fg; ngahpLjy; 
Kg;ngahpLk; Kiw MFk;. xU rpw;wpdj;jpYs;s cWg;gpdh;fSf;fpilNa kpf 
mjpf mstpy; khWghLfs; fhzg;gl;lhy; Kg;ngahpLk; Kiw 
gad;gLj;jg;gLfpwJ. ,k;khWghLfspd; mbg;gilapy; rpw;wpdj;jpd; cl;FOthfj; 
Jiz rpw;wpdk; gphpf;fg;gLfpwJ. vdNt ,Unrhw; ngahpy;> Jiz rpw;wpdj;jpd; 
nrhw;ngah; Kiwapd; ePl;rpahfNt fUjg;gLfpwJ.  
 
,g;ngah;fs; midj;Jk; rha;T vOj;jhy; mr;rbf;fg;gl Ntz;Lk. ifahy; 
vOjg;gl;lhy; mbf;Nfhbl Ntz;Lk;. ,jpy; Nghpdg;ngahpd; Kjy; vOj;J kl;Lk; 
nghpa Mq;fpy vOj;jpy; ,Uf;f Ntz;Lk;. rpw;wpdk; kw;Wk; Jizr; rpw;wpdk; 
Mfpatw;wpd; ngah;fs; Mq;fpyr; rpW vOj;JfshNyNa njhlq;fg;glNtz;Lk;. 
v.fh> ,e;jpa tPl;Lf;fhfj;jpd; ngha; fhh;t]; ];g;nsd;nld;]; ];g;nsd;nld;]; 
(Corvus splendens splendens)  
 
Nghpdg; ngaUk; rpw;wpdg; ngaUk; xd;whf ,Uf;Fk; gbahd ngahpLk; Kiwf;F 
lhl;Nlhidkp vd;W ngah;. v.fh: eh[h eh[h (,e;jpa ehfk; - Naja naja). 
ngahpLtjw;fhd mbg;gil tpjpfs; (Rules of Nomenclature):  

• mwptpay; ngaiu mr;rpLk; NghJ rha;thd vOj;Jfisg; gad;gLj;j 
Ntz;Lk;. iffshy; vOJk; NghJ xt;nthU nrhy;iyAk; ,ilntsptpl;L 
mbf;Nfhbl Ntz;Lk;.  

 
• Nghpdg; ngahpd; KjnyOj;J nghpa vOj;jhy; vOjg;gl Ntz;Lk;.  

 

 
• rpw;wpdg; ngah; rpwpa vOj;jhy; vOjg;gl Ntz;Lk;.  

 
• ,U ntt;NtW caphpfspd; mwptpay; ngah;fs; xd;whf ,Uf;fhJ.  

 

• caphpdj;jpd; mwptpay; ngaiu vOJk; NghJ mjidf; fz;lwpe;J tpsq;fpa 
mwptpay; mwpQhpd; ngaiuNah my;yJ mtuJ RUf;fkhd ngaiuNah 
mijg; gjpT nra;j Mz;Lld; Nrh;j;J vOj Ntz;Lk;. v.fh. rpq;fk; - 
/ngyp] ypNahypd;> 1758 my;yJ /ngyp]; ypNah L – 1758.  
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• rpw;wpdj;ijf; fz;lwpe;j mwpQhpd; ngaiu mt;tpdj;jpw;F itf;Fk; NghJ 
rpw;wpdg; ngah; i, ii my;yJ ae cld; Kba Ntz;Lk;.  

 

vLj;Jf;fhl;lhf epyj;jbapy; thOk; rph;l;Nlh lhf;iliy]; (Cyrtodactyus) vd;w 
gy;yp mjidf; fz;lwpe;J ngahpl;l mwpQuhd tuj fphp vd;gth; ngahpy; 
rph;l;Nlh lhf;iliy]; tujfphpia vdg; ngahplg;gl;lJ.  

 
rpw;wpdf; Nfhl;ghL (Concept of Species):  
rpw;wpdk; vd;gJ tifg;ghl;bd; mbg;gil myfhFk;. rpw;wpdk; vd;w nrhy; [hd; 
Nu vd;gtuhy; cUthf;fg;gl;lJ. 1693 k; Mz;by; ntspahd mtUila 
jhtuq;fspd; nghJ tuyhW (Hisoria Generalis Plantarum) (%d;W njhFjpfs;) 
vd;w E}ypy; nghJ %jhijahplkpUe;J cUthd> Gwj;Njhw;wj;jpy; xj;jike;j 
caphpdf;FONt rpw;wpdk; MFnkd mth; tpsf;fpAs;shh;. fNuhy];ypd;Nda]; 
jd;Dila ,aw;ifapd; Kiw (Systema naturae) vd;Dk; E}ypy; rpw;wpdk; 
vd;gJ tifg;ghl;bd; mbg;gil myF vd Fwpg;gpl;Ls;shh;. Gwj;Njhw;wj;jpYk; 
clw;nraypaypYk; xj;j gz;Gfisf; nfhz;L> jq;fSf;Fs; ,dg;ngUf;fk; 
nra;J ,dg;ngUf;fj; jpwd; nfhz;l topj;Njhd;wy;fis cUthf;Fk; caphpj; 
njhFjp rpw;wpdk; vd tiuaWf;fg;gl;Ls;sJ. 1859 y; rhh;y]; lhh;tpd; 
'rpw;wpdq;fspd; Njhw;wk; (Origin of species) vd;w E}ypy; ,aw;if Njh;tpd; %yk; 
rpw;wpdq;fSf;F ,ilNaahd ghpzhkj; njhlh;Gfis tpsf;fpAs;shh;.  
 
tz;lY}h; tpyq;F fhl;rp rhiy vdg;gLk; mwpQh; mz;zh tpyq;fpay; 
G+q;fh nrd;idapd; njd;Nkw;Fg; gFjpapy; nghJkf;fs; ghh;itf;fhf 
cUthf;fg;gl;lJ. ,J Vwj;jho 1500 Vf;fh; gug;gstpy; tphptile;Js;sJ. 
,J ,e;jpahtpd; kpfg;nghpa tpyq;fpay; G+q;fhf;fspy; xd;whfj; jpfo;fpwJ. 
,g;G+q;fhtpy; 2553 tifahd jhtu> tpyq;F> rpw;wpdq;fs; 
ghJfhf;fg;gLfpd;wd.  
 
%yf;$W mstpyhd tifg;ghl;L fUtpfs; (Molecular taxonomical tools):xU 
caphpapd; b.vd;.V. tpy; cs;s FWfpa kuGf; FwpaPLfis itj;Jf; nfhz;L 
mt;Taphpdk; Fwpg;gpl;l rpw;wpdj;ijr; rhh;e;jjh vd;W mwpa b.vd;.V. thpf;FwpaPL 
(DNA barcoding) njhopy; El;gk; cjTfpwJ.  
 
xU kuG FOkj;jpy; cs;s [Pd;fSf;fpilNaahd xw;Wik Ntw;Wikfis> 
b.vd;.V thpir mikg;G %yk; fz;lwpa b.vd;.V fyg;G Mf;fk; (DNA 
hybridization) vDk; njhopy; El;gk; cjTfpwJ.  
 
rpw;wpdq;fisf; fz;lwpAk; jhdpaq;fp fUtpfs; (Automated species 
indentification tools): 
 
,k;Kiw fzpdp rhh;e;j fUtpfis cs;slf;fpajhFk; mit:  
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• (Digital Automated Identification system – DAISY) jhdpaq;fp b[pl;ly; 
fz;lwpAk; Kiw.  

 

• (Automated Leafhopper Identification system - ALIS) jhdpaq;fp ,iyjhtp 
(Leafhopper) fz;lwpAk; njhFg;G.  

 
• (Antomatic Bee Identification system – ABIS) jhdpaq;fp NjdP (Bee) 

fz;lwpAk; njhFg;G.  
 

• (Species Identified Automaticatly – Spiders, wasp and bee wing characters 
– SPIDA) – jhdpaq;fp Kiwapy; rpw;wpdq;fs; fz;lwpag;gLk; (rpye;jpfs;> 
Fstp kw;Wk; NjdP)  

 

• (Honey bee wing identification – Draw wing) NjdPf;fspd; rpwFfis 
itj;Jf; fz;lwpjy;. 

 
Gjpa tifg;ghl;bay; fUtpfs; (Neo taxonomical tools):  
 
nry; Ez;ZWg;Gfspd; %yf;$W mikg;Gfis kpd;dZ Ez;Nzhf;fp top 
glj;jpd; %yk; mwpjy;.  
 
elj;ijapaypd; mbg;gilapyhd fUtpfs; (Ethology of taxonomical tools):  
 
caphpfspd; elj;ijg; gz;Gfspd; mbg;gilapy; mtw;iw tifg;gLj;Jjy; MFk;. 
v.fh: gwitfspd; xyp> capnuhsp ckpo;;jy; (Bioluminescence) Nghd;wit.  
 
kpd;dpay; rhh;e;j tifg;ghl;L fUtpfs; (e – Taxonomic resources):  
 
,yz;ldpy; cs;s ,aw;if mUq;fhl;rpafj;jhy; tbtikf;fg;gl;l INOTAXA 
vDk; kpd;dpay; rhh;e;j %yj;jpy;> rpw;wpdq;fspd; fzpdp rhh;e;j glq;fSk; 
tpsf;fq;fSk; jug;gl;Ls;sd. (INOTAXA means Integrated open Taxonomic 
Access).  
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myF - 2 
tpyq;Fyfk; 

 
tpyq;Ffs; A+NfhpNahl;> gy;nry; mikg;G> rhh;e;Jz;Zk; czT+l;l Kiw 
nfhz;l caphpfs; Nghd;wtw;iw tpyq;Fyfk; nfhz;Ls;sJ. Vwj;jho 36 
njhFjpfisf; nfhz;l tpyq;Fyfj;jpy; 11 njhFjpfs; Kjd;ikj; njhFjpfs; 
MFk;. ,jpy; Vwj;jho 99% caphpfs; KJnfYk;gw;witfshFk;. kw;wit 
KJnfYk;Gilait. KJFehizg; ngw;wpUj;jy; my;yJ ngwhjpUj;jypd; 
mbg;gilapy; KJFehZilait kw;Wk; KJF ehzw;wit vd ,U ngUk; 
gphpTfshf tpyq;Ffs; gphpf;fg;gl;Ls;sd.  
 
nry; mstpyhd fl;likg;;G (Cellular level of organisation):  
 
mbg;il mstpyhd fl;likg;ig flw;gQ;Rfspy; fhzyhk;. ,tw;wpy; nry;fs; 
jsh;thd epiyapy; ,ize;Js;sjhy; cz;ikahd jpRf;fs; cUthftpy;iy. 
mjhtJ mit nry; mstpshd fl;likg;ig ntspg;gLj;Jfpd;wd.  
 
flw;gQ;Rfspd; ntspaLf;fpy; jl;ilahd gpdNfhirl;nry;fs; fhzg;gLfpd;wd. 
,it caphpapd; msT kw;Wk; tbtj;ij eph;zapf;fpd;wd. cs;sLf;fpy; 
nfhaNdhirl; my;yJ firapio fOj;Jg;gl;il nry;fs; fhzg;gLfpd;wd. 
Rthrk; kw;Wk; czT+l;lj;jpw;Fg; gad;gl VJthf flw;gQ;Rfspd; cly;topNa 
nry;fpd;w ePNuhl;lj;ij cUthf;Fk; Ntiyiaf; nfhaNdhirl; nry;fs; 
nra;fpd;wd.  
 
jpR mstpyhd fl;likg;G (Tissue level of organisation): 
rpy tpyq;Ffspy;> xNu tpjkhd Ntiyfisr; nra;fpd;w nry;fs; xUq;fpize;J 
jpRit cz;lhf;Ffpd;wd. euk;G nry;fSld; czu; nry;fs; ,Ug;gjhy; 
jpRtpYs;s nry;fs; xUq;fpize;J ,aq;fpg; nghJg;gzpfisr; nra;fpd;wd. 
,t;tifapyhd fl;likg;G <uLf;F tpyq;Ffshd epNlhpah njhFjpapy; 
fhzg;gLfpwJ. ,t;thwhd jpR cUthf;fk;> cly; fl;likg;G ghpzhkj;jpd; 
Kjy; epiyahFk;. (i`l;uh– FopAlypfs;).  
 
cWg;G mstpyhd fl;likg;G (Organ level of organisation):  
 
Fwpg;gpl;l gzpiar; nra;tjw;fhf; gy;NtWgl;l jpRf;fs; xd;wpize;J 
cWg;Gfis cUthf;Ffpd;wd. jpR mstpyhd fl;likg;ig tpl Kd;Ndwpa 
msthd cWg;G fl;likg;G Kjd; Kjyhf jl;ilg;GOf;fspYk; kw;Wk; gpw 
cah; njhFjpfspYk; ntspg;gl;lJ.  
 
cWg;G kz;ly mstpyhd fl;likg;ig (Organ system level of organisation): 
jl;il GOf;fs;> cUis GOf;fs;> tisjirAlypfs;> fZf;fhypfs;> 
nky;Ylypfs;> Kl;Njhypfs; kw;Wk; KJF ehzpfs; Nghd;w caph;epiyapYs;s 
tpyq;Ffs; kpfr; rpwe;j jpwDila fl;likg;ig ntspg;gLj;Jfpd;wd.  
 
,t;tif tpyq;Ffspy;> eL mLf;fpd; ghpzhkj; Njhw;wj;jhy; clw;fl;likg;G 
mjpfr; rpf;fyhd mikg;Gilajhf MdJ. ,e;j tpyq;Ffspy; jpRf;fs; 
xUq;fpize;J cWg;fisAk;> cWg; kz;lyq;fisAk; cUthf;Ffpd;wd.  
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mjpfr; rpwg;Gj;jd;ik tha;e;j euk;G kw;Wk; czh;nry;fs; cWg;G 
kz;lyq;fspd; nray;fis KOikahf xd;W Nrh;e;J xUq;fpizf;fpd;wd.  
 
vLj;Jf;fhl;lhf> jl;ilg; GOf;fspd; nrhpkhd kz;lyj;jpy; xNunahU 
ntspg;Gwj;Jis kl;Lk; fhzg;gl;L mJNt thahfTk;> kyj;JisahfTk; 
nray;gLtjhy; mjd; nrhpkhd kz;lyk; KOikngwhr; nrhpkhd kz;lyk; 
vdg;gLfpwJ.  
 
cUisg; GOf;fs; Kjy; KJFehzpfs; tiu tha; kw;Wk; kyj;Jis vd 
,UNtW Jisfs; nrhpkhd kz;lyj;jpy; fhzg;gLtjhy; ,J KOikahd 
nrhpkhd kz;lyk; vdTk; miof;fg;gLfpwJ.  
 
mijg; Nghd;Nw ,uj;jr; Rw;Nwhl;l kz;lyj;jpy; jpwe;j kw;Wk; %batif vd 
,Utiffs; cs;sd.  
 
jpwe;j tif Rw;Nwhl;l kz;lyj;jpy; ,uj;j ehsq;fspd;ikahy; ,uj;jk; jpR 
,ilntspapy; epuk;gpf; fhzg;gLk;. (v.fh. fZf;fhypfs;> nky;Ylypfs;> 
Kl;Njhypfs; kw;Wk; thy;ehzpfs;).  
 
%ba tif Rw;Nwhl;l kz;lyj;jpy; ,uj;jk; gy;NtW msTila ,uj;jf; 
Foha;fspd; topNa nrYj;jg;gLfpwJ (jkdp> rpiu> ,uj;j Ez;ehsq;fs;). 
tisjirg; GOf;fs;> jiyehzpfs; kw;Wk; KJFehzpfspy; ,t;tif fw;Nwhl;l 
kz;lyk; fhzg;gLfpwJ.  
 
fUtsh;r;rpapd; NghJ jpRf;fs; kw;Wk; cWg;Gfs;> ,uz;L my;yJ %d;W 
fU%yg;gil (Embryonic germ layer) mLf;FfspypUe;J Njhd;Wfpd;wd.  
 
Njhw;wk; kw;Wk; fUtsh;r;rpapd; mbg;gilapy; <uLf;F kw;Wk; %tLf;F 
tpyq;Ffs; vd ,uz;L tiffshfg; gphpf;fg;gl;Ls;sd.  
 
Gwg;gil kw;Wk; mfg;gil vd ,U mLf;Ffisf; nfhz;l tpyq;Ffs; <uLf;F 
tpyq;Ffs; vd miof;fg;gLfpd;wd. ,jpy; Gwg;gilapypUe;J Nkw;Gwj;NjhYk; 
mfg;gilapypUe;J Flw;Rth; mLf;Fk; (Gastrodermis) Njhd;Wfpd;wd. Gwg;gil 
kw;Wk; mfg;gilf;F ,ilapy; khWghL milahj kPNrhf;spah mLf;F 
fhzg;gLfpwJ. (v.fh) gtsk;> n[y;yp kPd;> fly; rhke;jp.  
 
rpy tpyq;Ffs; tsh;fU Gwg;gil> mfg;gil> eLg;gil vd %d;W fU%y 
mLf;Ffisf; nfhz;Ls;sd. ,t;tif tpyq;Ffs; %tLf;F tpyq;Ffs; vd 
miof;fg;gLfpd;wd.  
 
ngUk;ghyhd %tLf;F tpyq;Ffs; cWg;G kz;ly mstpyhd fl;likg;gpidf; 
nfhz;Ls;sd. (v.fh) jl;il GOf;fs; Kjy; KJF ehzpfs; tiu.  
 
rkr;rPh; mikg;G Kiwfs; (Patterns of Symmetry):  
xU mr;rpd; vjpnujph; Kidg; gFjpfspy; xNu khjphpahd clypd; gFjpfisg; 
ngw;Ws;s jd;ik rkr;rPh; mikg;G vdg;gLk;.  
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cly; ikaj;jpd; topahfr; nry;Yk; ve;jg; gpsTk; ,t;Taphpfspd; cliy ,U 
rkgFjpfshfg; gphpf;fhJ (v.fh. flw;gQ;Rfs;) ,t;tif rkr;rPuw;w jd;ik 
nky;Ylypfisr; Nrh;e;j Kjph;e;j tapw;Wf; fhypfspYk; (ej;ijfs;) 
fhzg;gLfpwJ.  
 
ika mr;rpd; topahfr; nry;Yk; ve;j Muf;NfhLk; ,U rkgFjpfis nfhLj;jhy; 
mJ Mur;rkr;rPh; (Radial symmetry) vdg;gLk;.  
 
,t;tif caphpfspd; cWg;Gfs; ika mr;irr; Rw;wpYk; tl;ltbtpy; 
mike;jpUf;Fk;. ,J <uLf;F tpyq;Ffspd; Kf;fpa rkr;rPh;jd;ik MFk;. (v.fh) 
fly; rhke;jp Nghd;w epNlhpad;fs; kw;Wk; gtsk; MdhYk; Kl;Njhypfs; 
tFg;igr; rhh;e;j %tLf;F fl;likg;Gila tpyq;Ffspy; Ie;jhur; rkr;rPh; jd;ik 
fhzg;gLfpwJ.  
 
,uz;L ,iz rkr;rPh;g; gf;fq;fisf; nfhz;l tpyq;Ffs; <uhur; rkr;rPh; mikg;G 
cilait vdg;gLfpd;wd.  
 
bNdh/Nghuh Nghd;w tpyq;ffspy; Mur;rkr;rPUld; ,Ugf;f rkr;rPUk; ,ize;J 
fhzg;gLfpwJ. ,jw;F <uhur; rkr;rPh; (Biradial symmetry) vdg;ngah;. caph; 
tifapy; ,uz;L tif rkr;rPh; jsq;fs; (Plane) kl;LNk cs;sd. xd;W ePs;tr 
mr;R kw;Wk; rha;T mr;R thf;fpYk;> fpilkl;l mr;R thf;fpYk;> mike;Js;sd. 
(v.fh. rPg;G n[y;ypkPd; - G@Nuhgpuhf;fpah). 
 
ika mr;rpd; top nry;Yk; NfhL my;yJ jsk; caphpia ,U rkg; gFjpahfg; 
gphpj;jhy; mJ ,Ugf;f rkr;rPuikg;G (Bilateral symmetry) vdg;gLk;.  
 
Nkk;gl;l rkr;rPh; jd;ik nfhz;l ,t;tikg;G %tLf;F caphpfspy; czT 
NjlTk;> ,izNjlTk; vjphpfsplkpUe;J jg;gpf;fTk; cjtpr; nra;fpwJ. 
KJFg;Gwk; kw;Wk; tapw;Wg;Gwk;> Kd;> gpd; Kidfs;> ,lJ> tyJ gf;fq;fs; 
Mfpa gFjpfisf; nfhz;l tpyq;Ffs; ,U gf;fr; rkr;rPUilaitahf 
,Uf;fpd;wd. ,j;jifa tpyq;Ffspd; czh;r;rp kw;Wk; %is mikg;Gfs; 
tpyq;fpd; %is mikg;Gfs; tpyq;fpd; Kd; Kidg;gFjpapy; Ftpe;Js;sjhy; 
jdpj; jiyahf;fk; (Cephalisation) eilngw;Ws;sJ.  
 
clw;Fop (Coelom):  
clypd; clw;Fopia ngw;wpuhj tpyq;Ffs; clw;Fopaw;wit (Acoelomates) 
vdg;gLk;.  
 
,jpy; clw;Fop ,y;yhjjhy; cly; rw;Wj; jplj; jd;ikAld; cs;SWg;G 
#o;Fopaw;W (Perivisceral cavity), fhzg;gLtjhy; cs;SWg;Gfspd; Rje;jpukhd 
,af;fj;ijj; jLf;fpwJ. v.fh jl;ilg;GOf;fs;  
 
eL mLf;fhdJ Gwg;gilf;Fk; mfg;gilf;Fk; eLtpy; cs;s gFjpapy; 
Mq;fhq;Nf rpW igfs; Nghd;W fhzg;gLfpd;wd. ,t;tifahd clw;Fop Nghyp 
clw;Fop (Pseudocoel) vdTk;> mjpy; epuk;gpAs;sd jputk; Nghyp clw;Fop 
jputk; Pseudocoelmic fluid) vdTk; miof;fg;gLfpwJ. ,j;jifa clw;Fopfis; 
ngw;Ws;s tpyq;Ffs; Nghyp clw;Fop tpyq;Ffs; (Pseudocoelomates) vdg;gLk;. 
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(v.fh. cUisg; GOf;fs;) ePh;kr; rl;lfkhfTk; cs;SWg;Gfs; Rje;jpukhfr; 
nray;glTk;> Cl;lg; nghUl;fis vspjhff; flj;Jtjw;Fk; Nghyp clw;Fop 
jputk; gad;gLfpwJ.  
 
eL mLf;fpDs; cUthd clw;Fop KOtJk; jputk; epuk;gpf; fhzg;gLk; ,jd; 
Rth; nghpNlhdpak; vdg;gLk; eL mLf;F vgpj;jPypa nry;fshy; MdJ. ,JNt 
cz;ikahd clw;Fop (Eucoelom) MFk;. ,jidg; ngw;Ws;s tpyq;Ffs; 
cz;ik clw;Fop cilait (Eucoelomates Coelomates) vd 
miof;fg;gLfpd;wd.  
 
clw;Fop cUthFk; jd;ikapd; mbg;gilapy; irNrhrPNyhNkl; 
(Schizocoelomae), kw;Wk; vd;bNuhrPNyhNkl; (Enterocoelomate) vd ,U 
tiffshfg; gphpf;fg;gl;Ls;sd.  
 
eLg;gil gpsTgLtjhy; cUthfpd;w clw;Fopia cila tpyq;Ffs; 
irNrhrPNyhNkl;Lfs; vd miof;fg;gLfpd;wd. (v.fh. tisj;jirg;GOf;fs; 
fZf;fhypfs; kw;Wk; nky;Ylypfs;;;;). 
 
mNjNghd;W> %yf;Flypd; (Mh;nfd;buhd;) eLg;gil igfspypUe;J cUthFk; 
clw;Fop vd;l;NuhrPNyhk; vdTk; mjidg; ngw;Ws;s tpyq;Ffs; 
vd;bNuhrPNyhNkl;Lfs; vdTk; miof;fg;gLfpd;wd. (v.fh> Kl;Njhypfs;> 
miuehzpfs; kw;Wk; KJF ehzpfs;) 
 
fz;lkhf;fk; kw;Wk; KJFehz; (Segmentation and notochord):  
rpy tpyq;Ffspd; cly;> cs;Sk; GwKk;> thpirahf xNu khjphpahd gy 
gFjpfshfg;gphpf;fg;gl;bUf;Fk; jd;ikNa fz;lkhf;fk; (Metamerism) vdg;gLk;.  
 
,f;fz;lq;fspy; rpy cWg;Gfs; kPz;Lk; kPz;Lk; fhzg;gLk; vspa fz;l 
mikg;G tisj;jirg; GOf;fspy; fhzg;gLfpwJ. ,jpy; mLj;jLj;j fz;lq;fs; 
xNu khjphpahd mikg;gpy; fhzg;gLk;.  
 
Mdhy; fug;ghd; G+r;rp Nghd;w fZf;fhypfspy; xt;nthU fz;lKk; mikg;gpYk; 
nraypYk; NtWgLfpwJ.  
 
tpyq;Ffs; jq;fs; fU tsh;r;rpfhyj;jpd; VjhtJ xU epiyapy; KJFehizg; 
ngw;wpUe;jhy; mt;tpyq;Ffs; KJFehz; cilait (chordates) vdg;gLk;. rpy 
tpyq;Ffspd; fUtsh;r;rpapd; NghJ eL mLf;fpypUe;J cUthd jz;L Nghd;w 
mikg;G KJFg;Gwj;jpy; fhzg;gLfpwJ. ,J KJFehz; (notochord) vd;W 
miof;fg;gLk;. KJFehizg; ngw;Ws;s jd;ikapd; mbg;gilapNyNa 
tpyq;Ffs; KJFehZilait vd;Wk; (v.fh. jiyehzpfs;> thy;ehzpfs;> 
kPd;fs; Kjy; ghY}l;bfs; tiu) KJFehzw;wit (JisAlypfs; Kjy; 
miuehzpfs; tiu) vd;Wk; ,uz;L tifshfg; gphpf;fg;gl;Ls;sd.  
 
 
tpyq;Fyf tifg;ghL: (Classification of Kingdom Animalia)  
cly; fl;likg;gpd; mbg;gilapy; tpyq;Fyfk;> ghuhNrhth kw;Wk; 
A+nkl;lhNrhth vd ,UJiz cyfq;fshfg; gphpf;fg;gl;Ls;sd.   
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1. ghuhNrhth (Parazoa) 

flw;gQ;R Nghd;w tpyq;Fs; gy nry;fshy; Mdit. vdpDk; nry;fs; 
jsh;r;rpahf ,ize;Js;sJ. cz;ikahd jpRNth cWg;Ngh> 
cUthftpy;iy.  
 

2. A+nkl;lhNrhth (Eumetazoa): 
gy nry;fisf; nfhz;l ,t;tpyq;Ffspy; ed;F tsh;r;rpaile;j jpRf;fs; 
cWg;ghfNth> cWg;G kz;lykhfNth cUthfpapUe;jhy; mit 
A+nkl;lhNrhth (Eumetazoa) vdg;gLk;.  
 
,t;tif caphpfs; Mur;rkr;rPUilait kw;Wk; ,Ugf;f rkr;rPUilait 
(Bilateria) vd ,U tifg;ghl;L epiyfisf; nfhz;Ls;sd.  
 

epiy 1 Mur;rkr;rPUilait (Radiata):  
gy nry; tpyq;Ffspy; rpy tpyq;Ffs; Gwg;gil kw;Wk; mfg;gil vd ,uz;L 
mLf;Ffis kl;Lk; ngw;Ws;sd. ,uz;L mLf;FfSf;Fk; ,ilNa n[y;yp 
Nghd;w kPNrhfpspah fhzg;gLfpwJ. ,it Mur;rkr;rPUilajhfTk; <uLf;F 
jd;ikAilajhfTk; fhzg;gLfpd;wd. (v.fh epNlhpad;fshd fly;rhke;jp> 
n[y;yp kPd;) kw;Wk; bNdh/Nghh;fs; (rPg;G n[y;ypfs;).  
 
epiy : 2 ,Ugf;f rkr;rPUilait (Bilateria):  
Mur;rkr;rPUila tpyq;Ffisj; jtpu kw;w gynry; tpyq;Ffsidj;Jk; 
%tLf;FfisAk; cWg;G mstpyhd clw;fl;likg;igAk;>,Ugf;f rkr;rPh; 
jd;ikAlDk; fhzg;gLk;.  
 
,Ugf;f rkr;rPUila tpyq;Ffs; tha; cUthFk; jd;ikapd; mbg;gilapy; 
GNuhl;Nlh];Nlhkpah kw;Wk; bA+l;bNuh];Nlhkpah vd ,U gphpTfshfg; (Division) 
gphpf;fg;gl;Ls;sd.  
 
gphpT 1 GNuhl;Nlh];Nlhkpah:  
(fpNu. GNuhl;Nlh– Kjy;> ];Nlhkpak; - tha;) 
 
fUf;Nfhs JisapypUe;J tha; cUthFk; gynry; tpyq;Ffs; 
GNuhl;Nlh];Nlhkpahf;fs; vdg;gLk;. ,J clw;Fop cUthf;Fk; jd;ikapd; 
mbg;gilapy; clw;Fopaw;wit (Acoelomata) Nghyp clw;FopAilait 
(Pseudocoelomata) kw;Wk; irN~hrPNyhNklh (Schizocoelomata) vd %d;W 
Jizg; gphpTfshfg; gphpf;fg;gl;Ls;sd. 
 
gphpT : 2 bA+l;bNuh];Nlhkpah (fpNu. bA+l;buhd; - ,uz;lhk; epiy ];Nlhkpak;- 
tha;) 
 
gy nry; tpyq;Ffspy; fUf;Nfhsj; JisapypUe;Njh my;yJ fUf;Nfhs 
Jisf;F mUfpypUe;Njh kyj;JisAk;> fUf;Nfhsj; Jisia tpl;Lj; 
J}uj;jpypUe;J thAk; cUthdhy; mt;tpyq;Ffs; bA+l;bNuh];Nlhk;fs; vdg;gLk;. 
,jpy; vd;bNuhrPNyhNkl;lh (enterocoelomata)vDk; xNu Jizg;gphpT kl;Lk; 
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fhzg;gLk;. ,tw;wpy; %yf;FlypypUe;J cUthfpd;w vd;bNuhrPy; vd;Dk; 
cz;ikahd clw;Fop fhzg;gLfpwJ.  
 
KJFehzw;wit(Non Chordates-Invertebrata): 
njhFjp : JisAlypfs; (Porifera):  
 
cly; KOf;f Jisfis cila ,tw;iwg; nghJthff; flw;gQ;Rfs; vd 
miog;gh;.  
 
,itaidj;Jk; ePh;tho; tpyq;Ffs; MFk;. ngUk;ghyhdit fly; ePhpy; tho;td.  

 
vspa tif gynry; caphpfshd ,it Xhplj;jpy; xl;b tho;git. nry; 
mstpyhd mikg;Gilait vdpDk; ,tw;wpy; nry;fs; jsh;thfNt 
,ize;Js;sd. ,t;tpyq;Ffspd; cly; rkr;rPuw;Wf; fhzg;gLk;.  

 
ePNuhl;l kz;lykhd fhy;tha; kz;lyk; ,t;Taphpfspd; rpwg;Gg; gz;ghFk;. 
M];bah (Ostia) vdg;gLk; Jis topahf ntspg;Gw ePh; clypDs; Eioe;J 
];ghd;Q;NrhrPy; vDk; ikaf; Fopia milfpwJ. gpd; mq;fpUe;J M];Fyk; 
(Osculum) topahf ntspNaw;wg;gLfpwJ.  
 
nfhaNdhirl;Lfs; my;yJ fOj;Jg;gl;il nry;fs; vdg;gLk; rpwg;G jd;ik 
nfhz;l firapio nry;fs; ];ghd;;Q;NrhrPy; kw;Wk; fhy;tha; gFjpfspy; gutpf; 
fhzg;gLfpwJ.  

 
nry;cs; kw;Wk; N`hNyhNrhapf; (Holozoic) czT+l;l Kiw fhzg;gLfpwJ.  
 
,it midj;Jk; ,Ughy; caphpfs; (Hermaphrodites) MFk;. mjhtJ> Mz;> 
ngz; ,dr; nry;fs; xNu caphpypUe;J Njhd;Wk;. 

 
nkhl;L tpLjy; my;yJ n[k;kpA+y; (Gemmule) cUthf;Fk; %yk;ghypyh 
,dg;ngUf;fKk;> ,dr; nry;fis cUthf;Fjy; %yk; ghypdg; ngUf;fKk;> 
eilngWfpwJ.  
 
ghud;ifKyh> Mk;gpgpsh];Lyh Nghd;w gytif yhh;thf;fisf; nfhz;l 
kiwKff; fUtsh;r;rp eilngWfpwJ. 
 
vLj;Jf;fhl;L: irf;fhd; (];if/gh –Scypha), ];ghd;[py;yh (ed;dPh; flw;gQ;R)> 
A+];ghd;[py;yh (Fspay; flw;gQ;R). A+g;sf;nly;yh (tPd]; G+f;fil)  
 
njhFjp : epNlhpah (Cnidaria):  
(fpNu. Nehnl – Kl;fs; my;yJ nfhl;Lk; nry;fs;) (G.Knode – needle or sting 
cells)  
rPyd;l;Nul;Lfs; (FopAlypfs;) vd miof;fg;gl;l epNlhpahf;fs; midj;Jk; ePh; 
tho; caphpfshFk;.  
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,it Mur;rkrPUila tpyq;Ffs; MFk;. Mdhy; flw;rhke;jpapy; kl;Lk; ,Ugf;f 
rkr;rPuikg;G fhzg;gLfpwJ. ,jd; cly; epNlhirl; (Cnidocytes) my;yJ 
epNlhgpsh];l; (Cnidoblasts) vDk; nfhl;Lk; nry;fisAk; czh;ePl;rpfspy; 
nekl;Nlhrp];l; (nematocyst) vdg;gLk; nfhl;Lk; nry;fisAk; nfhz;Ls;sjhy; 
epNlhpah vdg; ngahplg;gl;Ls;sJ.  
 
gtsk; Nghd;w epNlhpahf;fspy; fhy;rpak; fhh;gNdl;lhy; Md rl;lfk; cs;sJ. 
,j;njhFjp tpyq;Ffs; ghypg; (Polyp) kw;Wk; nkLrh (Medusa), vdg;gLk; 
,Utif clyikg;Gfisg; ngw;Ws;sJ.  
 
Filtbtk; nfhz;l nkLrh> ePe;jpj; jphpAk; jd;ikAilaJ. ,jd; tho;f;if 
Row;rpapy; nkl;lhn[dprp]; (Metagenesis) my;yJ ghy; - ghypyp jiyKiw 
khw;wk; (Alternations fogenerations) fhzg;gLfpwJ.  
 
Fw;wpiofis cila gpshDyh vd;Dk; yhh;th gUtk; fhzg;gLfpwJ.  
 
vLj;Jf;fhl;Lfs;: igrhypah (Physalia) (Nghh;j;JfPrpag; Nghh;tPud;)> Mlk;rpah 
(Adamsia) (fly; rhke;jp)> ngd;dhl;Lyh (Pennatula) (fly; Ngdh) kpahd;l;hpah 
(Meandrina) (%is gtsk;)  
 
njhFjp : bNdh/Nghuh (Phylum: Ctenophora):  
 
jpR mstpyhd cly; fl;likg;igg; ngw;Ws;s ,it Mur;rkr;rPUila <uLf;F 
tpyq;Ffs; MFk;.  
 
,lg;ngah;r;rpf;Fg; gad;gLk; vl;L thpirapyhd FWapiofSld; $ba 
ntspg;Gwr; rPg;Gj;jfl;ilg; ngw;Ws;sjhy;> rPg;G tbtf; Nfhk;g; n[y;yp my;yJ 
fly; thJik (sea walnuts) vd;W miof;fg;gLfpwJ.  
 
caphpfspypUe;J xsp cUthFk; capnuhsph;jy; gz;G> BNdh/Nghutpd; rpwg;Gg; 
gz;ghFk;.  
 
epkl;Nlhrp];l;Lfs; ,y;yhj epiyapy;> ,it rpwg;Gj; jd;ik tha;e;j yh];N]h  
(Lasso cells) nry;fs; my;yJ nfhNyhgpsh];l; (Colloblasts) nry;fisg; 
ngw;Ws;sd. ,it ,iuiag; gpbf;fg; gad;gLfpd;wd. nry; cs; nrhpj;jy; 
gpbf;fg; gad;gLfpd;wd.  
 
G@Nuhgpuhf;fpahtpy; cs;sijg; Nghyr; rpbg;gpl; yhh;th (cydippid) gUtk; 
fhzg;gLfpwJ. (v.fh) G@Nuhgpuhf;fpah  
 
vLj;Jf;fhl;Lfs;: G@Nuhgpuhf;fpah kw;Wk; BNdhgpshdh  
 
njhFjp –gpshl;b n`y;kpd;j]; (jl;il GOf;fs;) (Phylum: Platyhelminthes – 
Flatworms):  
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(fpNu. gpshl;b: jl;ilahd> n`y;kpd;: GOf;fs;) (G. Platy – broad or flat; helmin 
– worm) 
 
KJFg;Gw – tapw;Wg;Gwthf;fpy; jl;ilahd clyikg;igg; ngw;Ws;sjhy; ,it 
jl;il GOf;fs; vdg;gLfpd;wd.  
 
,itaidj;Jk; cWg;G mstpyhd clw;fl;ikg;Gld; $ba clw;Fopaw;w> 
,Ugf;fr; rkr;rPUila %tLf;F tpyq;Ffs; MFk;. ,g;GOf;fs; xw;ij; jpirapy; 
efUk; jd;ikAilait.  
 
ngUk;ghYk;> kdpjd; cs;spl;l tpyq;Ffspy; xl;Lz;zpfshf tho;fpd;wd. ,e;j 
xl;Lz;zpfspy; cs;s nfhf;fpfSk;> cwpQ;rpfSk; xl;LWg;Gfshfr; 
nray;gLfpd;wd.  
 
rpy xl;Lz;zpg; GOf;fs; tpUe;Njhk;gpapd; clypypUe;J czT+l;lg; nghUl;fis 
Neubahfj; Njhy;gug;gpd; topahf cwpQ;rpf; nfhs;fpd;wd.  
 
fopTePf;fKk;> CLfyg;G xOq;FghLk; rpwg;Gj;jd;ik tha;e;j> fopT ePf;fr; 
nry;fshd Rlh; nry;fshy; (Flame cells) eilngWfpd;wd.  
 
,tw;wpd; tho;f;ifr; Row;rpapy; gyfU epiyAk;>(Polyembryony) gpsNdhpah 
Nghd;w tpyq;Ffspy; ,og;G kPl;ly; gz;Gk; fhzg;gLfpd;wd.  
 
vLj;Jf;fhl;Lfs;: Bdpah (ehlhGO)> /NgrpNahyh (fy;yPuy; GO)> rp];NlhNrhkh 
(,uj;jg; GO)  
 
njhFjp M];nfy;kpd;j]; (cUisg;GOf;fs;) (Phylum : Aschelminthes – 
Round worms):  
(fpNu. M];f]; Fop n`y;kpd;j]; - GOf;fs;) (G.Askes – Cavity; helminths – 
worms)  
 
nekl;Nlhlh vd;W Kd;dh; miof;fg;gl;l ,j;njhFjp GOf;fs; jw;NghJ 
M];nfy;kpd;j]; vd miof;fg;gLfpd;wd. ,g;GOf;fspd; cly; ntl;Lj; 
Njhw;wj;jpy;> tl;l tbtpy; fhzg;gl;ljhy; cUisg;GOf;fs; vd;W 
miof;fg;gLfpd;wd.  
 
,tw;wpd; clypy; fz;lq;fspy;iy. KOikahd tsh;r;rpaile;j nrhpkhd 
kz;lyj;jpy;> ed;F tsh;r;rpaile;j tha;> jirapdhyhd njhz;il kw;Wk; 
kytha; Mfpait cs;sd. fopTePf;fk; nud;dl; Rug;gpfshy; (Rennet glands) 
eilngWfpwJ.  
 
rpy GOf;fspy; jhAs; Kl;il tsh;r;rp eilngWk; (Ovoviviparous) (v.fh. 
cr;rhPhpah). Neubahd my;yJ kiwKf tsh;r;rp fhzg;gLfpwJ.  
 
vLj;Jfhl;Lfs;: 
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m];fhhp]; Yk;gphpfha;l]; (Ascaris lumbricoides) cUisg; GOf;fs;)> 
vd;l;Nuhgpa]; nth;kpFyhhp]; (Enterobius vermicularis) (CrpGO) cr;rhPhpah 
ghd;fpuhg;b (Wuchereria bancrofti) (ahidf;fhy; GO) Md;ifNyh];Nlhkh 
bNahbNdy; (Ancylostoma deuodenale) (nfhf;fpg;GO)  
 
njhFjp : md;dyplh (tis jir / fz;lq;fisAila GOf;fs; (Phylum : 
Annelida – Segmented worm):  
(,y. md;D}y]; - tisak; kw;Wk; fpNu. vbNah]; - tbtk;) (Lannulus – a 
ring, and G.edios-form) 
 
ghpzhkj;jpy; fz;lq;fSila Kjy; tpyq;Ffs; tis jirg; GOf;fs; MFk;  
 
midj;Jk; ,Ugf;f rkr;rPUila %tLf;F tpyq;Ffs; MFk;. irNrhrPNyhkpf; 
tif clw;FopAld; cWg;G kz;ly mstpyhd clw;fl;likg;igf; nfhz;lit.  
 
clw;Fop xU ePh; rl;lfkhfr; nray;gl;L ,lg;ngah;r;rpf;Fg; gad;gLfpwJ.  
 
,t;tif caphpfspd; ePz;l cly;gug;G gy fz;lq;fshfg; gphpf;fg;gl;Ls;sJ. 
mjw;Nfw;g clypd; cl;GwKk; fz;l ,ilr;Rtuhy; gy fz;lq;fshfg; 
gphpf;fg;gl;Ls;sd. ,e;epfo;Nt fz;lq;fshf;fk; my;yJ nkl;lhnkhpRk; 
(Metamerism) vdg;gLk;.  
 
,jd; clw;Rthpy; cs;s tl;l kw;Wk; ePs;trj;jirfs; ,lg; ngah;r;rpf;Fg; 
gad;gLfpd;wd.  
 
ePhp]; Nghd;w ePh;tho; tpyq;Ffspy; ghuNghbah vdg;gLk; gf;f ,izAWg;Gf;fs; 
ePe;Jtjw;Fg; gad;gLfpd;wd.  
 
kz;GO> ml;il Nghd;w tisjirg;GOf;fspy; ifl;bd; vd;Dk; nghUshyhd 
Kl;fs; kw;Wk; cwpQ;rpfs; ,lg; ngah;r;rpf;Fg; gad;gLfpd;wd.  
 
`pNkhFNshgpd;> kw;Wk; FNshNuhF&hpd; Nghd;w Rthr epwkpfisf; nfhz;l 
%ba tif ,uj;jr; Rw;Nwhl;l kz;lyk; fhzg;gLfpwJ.  
 
fUtsh;r;rp NeubahdjhfNth my;yJ l;NuhNfh/Nghh; Nghd;w yhh;thf;fSld; 
$ba kiwKfkhdjhfNth fhzg;gLfpwJ.  
 
vLj;Jf;fhl;Lfs;: 
yhk;gpl;Nlh khhpl;bia (Lampito mauritii) (kz;GO) ePhP]; (Neries) `pUbNdhpah 
(Hirudinaria) (ml;il).  
 
njhFjp : fZf;fhypfs; (Phylum : Arthropoda):  
(fpNu. Mh;j;Nuh]; : fZ Nghl]; - fhy;fs;) (G.arthros – jointed; podes – feet):  
 
tpyq;Fyfj;jpd; nghpa njhFjp fZf;fhypfs; MFk;. ,jpy; 2 – 10 kpy;ypad; 
vz;zpf;if nfhz;l G+r;rpfs; vDk; nghpa gpsT cs;sJ.  
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,J mt;tg;NghJ eilngWk; NjhYhpj;jy; epfo;tpd; %yk; GJg;gpf;fg; gLfpwJ. 
,e;epfo;T NjhYhpj;jy; (Moulting) my;yJ vf;ilrp]; (Ecdysis) vdg;gLk;.  
 
cly; jiy> khh;G kw;Wk; tapW vd %d;W gFjpfshfg; gphpf;fg;gl;Ls;sJ. 
clw;Fopapy; `PNkhrPy; vd;Dk; jputk; fhzg;gLfpwJ.  
 
Rthr cWg;Gfshfr; nrTs;fs;> Gj;jfr; nrTs;fs;> Gj;jf EiuaPuy;fs; my;yJ 
%r;RFoy; (Trachea) Mfpait ,t;tif tpyq;Ffspy; fhzg;gLfpd;wd  
 
NkYk; ,it jpwe;j tif ,uj;j Xl;lkz;lyj;ij nfhz;Ls;sd. czh; 
cWg;Gf;fshf czh;ePl;rpfs;> fz;fs;> Nghd;wit fhzg;gLfpd;wd. ,jpy; 
fz;fs; vspa fz;fshfNth my;yJ $l;Lf; fz;fshfNth fhzg;gLfpd;wd. 
 
cly; rkepiy cWg;ghd ];Nll;Nlhrp];l;LfSk; cz;L. ky;gP[pad; Foy;fs;> 
gr;ir Rug;gpfs; kw;Wk; fhf;ry; Rug;gpfs; %yk; fopTePf;fk; eilngWfpwJ.  
 
vLj;Jf;fhl;Lfs;: 
ypKy]; (Limulus) mur ez;L– thOk; Gijgbtk;) ghyk;Nda]; (Palamnaeus)  
(Njs;) ANgFu]; (Eupagurus) (Jwtp ez;L) nygp];kh (Lepisma) (nts;sp kPd;)> 
Vgp]; (Apis) (NjdP) mdhgpyp]; (Anopheles) (nfhR)> k];fh (Musca) (tPl;L <) 
 
Neha;f;flj;jpfs; (Vectors) mdhgpyp];> fpA+yf;];> Vb]; (nfhRf;fs;) 
 
nghUshjhu Kf;fpaj;Jtk; tha;e;j G+r;rpfs; Vgp]; (NjdP)> ghk;gpf]; (gl;Lg;G+r;rp) 
thOk; Gijgbtk; - ypKy];> yhf;rpgh; (muf;F G+r;rp)> Nyhf];lh (ntl;Lfpsp) 
 
rpye;jpg;gl;L E}yhdJ. mNj FWf;fsT nfhz;l v/if tpl Ie;J klq;F 
cWjpahdJ. ngd;rpy; msT nfhz;l ,ioahdJ Nghapq; 747 
tpkhdj;ij ,Oj;J epWj;jf;$baJ vd Fwpg;gplg;gl;Ls;sJ. kdpjdhy; 
cUthf;fg; gl;l kpf cWjpahd nft;yh; (Kevlar) vd;Dk; ghypkUf;F 
<lhd typik nfhz;lJ rpye;jpg; gl;lhFk;.  
 
njhFjp : nky;Ylypfs; (Mollusca):  
 
(,y. nkhy];f]; - nky;Ylypfs;) (Lmolluscs – soft bodied)  
 
,J tpyq;Fyfj;jpd; ,uz;lhtJ nghpa njhFjpahFk;.  
 
xw;iw Xl;Llypfisj; jtpug; gpw midj;J nky;YlypfSk; ,Ugf;f 
rkr;rPUilait.  
 
cs;SWg;Gj; njhFjpahdJ nkd;ikahd Njhy; Nghd;w mikg;ghy; 
%lg;gl;Ls;sJ. ,jw;F Nkd;by; vd;W ngah;.  
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cs;SWg;G njhFg;gpw;Fk; Nkd;bYf;Fk; (Pallium) ,ilg;gl;l ,ilntsp 
Nkd;by; ,ilntsp (Mantle cavity) vdg;gLk;. ,jpy; vz;zw;w ,wF tbt> 
Rthrj;jpw;Fg; gad;gLfpw bdpbah (Ctenidia) vdg;gLk; nrTs;fs; 
fhzg;gLfpd;wd.  
 
KOikahd nrhpkhd kz;lyk; fhzg;gLfpwJ. thapy; muk; Nghd;w 
ifl;bdhyhd FWf;F thpirapy; mike;j gw;fisf; nfhz;l uhlyh (Radula) 
vDk; mikg;G fhzg;gLfpwJ. ,ul;il XLila nky;Ylypfspy; uhLyh 
fhzg;gLtjpy;iy.  
 
jiyapd; Kd;gf;fj;jpy; czh;ePl;rpfs;> fz;fs; kw;Wk; M];/gpNubak; 
(Osphradium) Mfpa czh; cWg;Gfs; fhzg;gLfpd;wd. 
 
 
,tw;wpd; ,uj;jj;jpy; jhkpuj;ijf; nfhz;l `pNkhiradpd; vdg;gLk; Rthr epwkp 
fhzg;gLfpwJ.  
 
Kl;ilapLk; tifiar; Nrh;e;j ,it jdpg;ghy; caphpfshFk;. ntyp[h; yhh;th 
(Veliger) epiyAld; $ba kiwKff; fUtsh;r;rp fhzg;gLfpwJ. ntyp[h; yhh;th 
vd;gJ l;NuhNfhNghh; (Trochophore) yhh;thypd; khWgl;l epiyahFk;.  
 
vLj;Jf;fhl;Lfs;: igyh (Pila) (Mg;gps; ej;ij)> yhnky;ypld;]; (Lamellidens) 
(kl;bfs;)> gpq;f;l;llh (Pinctada) (Kj;Jrpg;gp)> nrg;gpah (Sepia) (fztha; kPd;)> 
yhypNfh ((Loligo) (];Fapl;)> mf;Nlhg]; (Octopus) (Nga; kPd;)  
 
gytz;z $k;G tbt ej;ij – Nfhd]; khh;Nkhhpa]; (Conus mar-
moreus) (marbled cone snail) ,f;$k;G tbt ej;ijahdJ ntspNaw;Wk; 
mghafukhd er;R> ghh;it NfhshiwAk; jir kw;Wk; typg;G Rthrj;jil 
Mfpatw;iw cz;lhf;fp kuzj;ij Vw;gLj;Jk;. ,jid Fzg;gLj;jf;$ba 
vjph;g;nghUs; fpilahJ.  
 
njhFjp : vf;fpNdhnlh;Nkl;lh (Kl;Njhypfs;) (Phylum Echinodermata):  
(fpNu. vf;fpNdh]; : Kl;fs;  nlh;Nkh]; Njhy;) (G. Echinos – spiny; dermos – 
skin)  
,itaidj;Jk; fly;tho; caphpfshFk;.  
 
Kjph; tpyq;Ffs; Mur;rkr;rPh; jd;ikiaAk; yhh;thf;fs; ,Ugf;f rkr;rPh; 
jd;ikiaAk; nfhz;Ls;sd.  
 
cWg;G kz;ly mstpyhd clw;fl;likg;;gpid cila ,t;tpyq;Ffs;> eL 
mLf;fpypUe;J Njhd;wpa fhy;raj;jpdhy; Md Kl;fSld; $ba mfr;rl;lfk; 
nfhz;Ls;sjhy; Kl;Njhypfs; vd miof;fg;gLfpd;wd.  
 
Foy; fhy;fs; my;yJ Nghbah vdg;gLk; fhy;fSld; $ba ePh;f;Foy; kz;lyk; 
my;yJ Mk;GNyf;uy; kz;lyk; ,j;njhFjpapd; kpf Kf;fpag; gz;ghFk;. ,J 
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,lg;ngah;r;rp> czitg; gpbj;Jf; flj;jy; kw;Wk; Rthrk; Mfpatw;wpw;Fg; 
gad;gLfpwJ.  
 
rpy Kl;Njhypfspy; ,og;G kPl;ly; gz;Gld; $ba jd;DWg;G Jz;bg;G jd;ik 
(Autotomy) fhzg;gLfpwJ. (c.k;; el;rj;jpu kPd;) 
 
vLj;Jf;fhl;Lfs;:  
m];l;hpa]; (Asterias) (el;rj;jpu kPd; (m) fly; el;rj;jpuk;) vf;fpd]; (Echinus) 
(fly; Fg;gp) Md;bNlhd; (Antedon) (fly; my;yp) Ff;FNkhpah (Cucumaria) 
(fly; nts;shp)> x/gpA+uh (Ophiura) (cilAk; el;rj;jpuk;) (Brittle star) 
njhFjp : n`kpfhh;Nll;lh (miuehzpfs;) (Phylum: Hemichordata): 
 
(fpNu.n`kp: miu ; fhh;Nl: ehz;) (G.hemi-half; Chorde – string)  
 
miu ehzpfs; Kd;dh;j; Jizj; njhFjpahd KJFehzpfs; (my;yJ Kjy; 
KJFehzpfs;) vd;Dk; gphptpd; fPo; itf;fg;gl;bUe;jd. Mdhy; ,g;NghJ 
Kl;NjhypfSf;F neUf;fkhd xU jdpj;njhFjpahf> njhFjp 
KJFnfYk;gw;witapy; itf;fg;gl;ls;sd. ,t;tif tpyq;Ffs; 
KJFehZs;sit kw;Wk; KJFehzw;wit Mfpa ,UgphpTfspd; gz;GfisAk; 
ngw;Ws;sd.  
 
,j;njhFjpapy; nkd;ikahd GO Nghd;w clyikg;igf; nfhz;l tpyq;fpdq;fs; 
Fiwthd vz;zpf;ifapy; cs;sd. fly; ePhpy; thOk; tistho; caphpfshd 
,it nghJthf ehf;Fg; GO my;yJ mfhh;d; GO vd;W miof;fg;gLfpd;wd.  
 
cUis tbtkhd ,jd; cly; %d;W ngUk;gphpTfis cilait. mit: 
Kd;KidapDs;s GNuhNgh]p];> Fl;ilahd gl;il (m) fOj;J gFjp (Collar) 
kw;Wk; ePz;l cly; gFjp (Trunk) MfpadthFk;.  
 
ngUk;ghyhd miuehzpfs; FWapio Cl;l Kiwia Nkw;nfhs;td. vspa 
kw;Wk; jpwe;j tif Rw;Nwhl;l kz;lyk; (m) KJFg;Gw ,jaj;Jld; $ba 
yhf;Fdh vd;Dk; rpw;wpilf;Fop tif fhzg;gLfpwJ. njhz;ilapy; jpwf;Fk; 
xU ,iz nrTs; gpsTfs; %yk; Rthrk; eilngWfpwJ. GNuhNgh]p]; 
gFjpapy; fhzg;gLk; xw;iwg; GNuhNghrp]; Rug;gp (m) fpshkUy]; %yk; 
fopTePf;fk; eilngWfpwJ. vspa euk;G kz;lyj;Jld; $ba ,it jdpg;ghy; 
caphpfs; MFk;. ,tw;wpy; ghy; ,dg;ngUf;fKk; ntspf;fUTUjYk; 
fhzg;gLfpwJ. ,tw;wpd; tho;f;if Row;rp lhh;Ndhpah (Tornaria) yhh;thTld; 
$ba kiwKff; fUtsh;r;rpiaf; nfhz;ljhFk;.  
 
vLj;Jf;fhl;Lfs;: gyNdhfpshr]; (Balanoglossus), rhf;Nfhfpshr]; 
(Sachoglossus), ilNfhNluh gpNsth (Ptychodera flava) jkpo;ehl;bd; FUril 
jPTg;gFjpfspy; fhzg;gLk; ,e;jpa miuehzpfs;). 
 
njhFjp : KJFehZilait (Phylum: Chordata): 
 
(fpNu. fhh;Nl: Nfhd; (m) Fr;rp) (G.Chorde – string):  



 

23 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
kPd;fs;> ,Utho;tpfs;> Ch;td> gwg;gd kw;Wk; ghY}l;bfs; Nghd;w ed;F 
mwpag;gl;l tpyq;FfisAk;> yhd;];nyl; (Mk;gpahf;r];) kw;Wk; bA+dpNfl;Lfs; 
(mrpbad;) Nghd;w xusT mwpag;gl;l tpyq;FfisAk; nfhz;l nghpa njhFjp 
KJFehZilait MFk;.  
 
Jizj; njhFjp: A+Nuhfhh;Nll;lh (thy; ehzpfs;) (m) bA+dpNfl;lh 
(ciwAlypfs;) (Subphylum: Urochordata or Tunicata)  
 
(fpNu. A+Nuh-thy;> ,y.fhh;Nlh – ehz;) (G.Oura – A tail; L. Chold – cord) 
 
,g;gphptpy; cs;s tpyq;Ffs; midj;Jk; flypy; tho;td. ,it nghJthff; 
fly; gPr;Rf;Foy; (Squirts) vd miof;fg;gLfpd;wd. ngUk;ghYk; Xhplj;jpy; 
xl;bthOk; jd;ikAilad. 
 
rpy caphpfs; kl;Lk; fly; ePhpy; kpje;J my;yJ ePe;jp thOk; jd;ikAilad.  
 
,it jdpAaphpahfNth my;yJ $l;LaphpahfNth thof;$bait. fz;lq;fsw;w 
cliy bA+dpf; (Tunic) my;yJ nl];l; (Test) vd;Dk; ciw %bAs;sJ.  
 
clw;Fop fpilahJ. Mdhy; njhz;iliar; Rw;wp Vl;hpak; fhzg;gLfpd;wJ. 
yhh;thf;fspd; thy; kl;Lk; KJFehz; ngw;Ws;sjhy;> A+Nuhfhh;Nll;lh (thy; 
ehzpfs;) vd;W miof;fg;gLfpd;wd.  
 
ngUk;ghyhdit ,Ughy; caphpfs; MFk;. KJFehzpfspd; gz;GfSld; 
jdpj;J ePe;Jk; jiyg;gpul;il yhh;thTld; $ba kiwKff; fUtsh;r;rp 
fhzg;gLfpwJ. gpd;Ndhf;F tsh; cUkhw;wk; (Retrogressive metamorphosis) 
vd;Dk; rpwg;Gg; gz;igAk; ,it ngw;Ws;sd.  
 
vLj;Jf;fhl;Lfs; mrpbah (Ascidia), rhy;gh (Salpa) NlhypNahyk; (Doliolum)  

 
KJFehZilait KJFehzw;wit 

KJFehz; cz;L KJFehz; ,y;iy  
KJFGw cs;sPlw;w xw;iw euk;G 
tlk; cz;L 

Xh; ,iz tapw;WGw euk;G tlk; 
cz;L 

njhz;il nrTs; gpsTfs; 
fhzg;gLfpd;wd.  

nrTs; gpsTfs; ,y;iy  

,jak;> tapw;Wg;Gwj;jpy; 
fhzg;gLfpwJ. 

,jak; ,y;iy> ,Ue;jhy; mJ 
KJFg;Gwj;jpNyh gf;fthl;bNyh 
mike;Js;sJ.  

kyj;Jisf;Fg; gpd; mike;j thy; 
fhzg;gLfpwJ. (Post anal tail) 

mj;jifa thy; ,y;iy  

czT Foy; euk;G tlj;jpw;Ff; 
fPNo fhzg;gLk;. 

czTf;Foy; euk;G tlj;jpw;F 
Nkyhff; fhzg;gLk; 
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Jiz njhFjp : nr/gNyhfhh;Nll;lh (jiyehzpfs;) (Subbhylum: 
Cephalochordata):  
(,y. nrgNyh : jiy fpNu; fhh;Nlh; ehz;) (L. Cephalo- ‘head’; G. chord – cord) 
Mok; Fiwthd fly; ePhpy; thOk; ,it> tis tho; caphpfshFk;. kPd;fisg; 
Nghd;w rpwpa clyikg;igg; ngw;Ws;s clw;FopAila tpyq;FfshFk;.  
 
KJFehz;> KFGw Foy;tbt euk;Gtlk; kw;Wk; njhz;il nrTs; gpsTfs; 
Nghd;wtw;iw tho;ehs; KOikAk; nfhz;Ls;sd. ,it> ,jakw;w> %ba ,uj;j 
Xl;l kz;lyk; nfhz;lit.  
 
GNuhl;Nlhne/g;hPbah %yk; fopT ePf;fk; eilngWfpwJ.  
 
vLj;Jf;fhl;Lfs;: gpuhq;fpNah];Nlhkh (Mk;gpahf;r]; my;yJ yhd;rpNahnyl;) 
 
Jiz njhFjp : KJnfYk;Gilait (Vertebrata):  
(,y. nth;bgpu];: KJnfYk;G)(L.Vertebrus – back bone) 
 
KJnfYk;gpfs; vd;gJ cah; KJFehzpfs; vd;Wk; miof;fg;gLfpwJ. ,it 
fUtsh;r;rp epiyapy; kl;LNk KJFehizg; ngw;Ws;sd. Kjph; tpyq;Ffspy; 
,J FUj;njYk;G my;yJ vYk;gpyhd KJnfYk;G njhluhy; khw;wPL 
nra;ag;gLfpwJ. mjdhy; midj;J KJnfYk;gpfSk; KJFehZilait 
MFk;. Mdhy; midj;J KJFehZilaitfSk; KJnfYk;gpfs; my;y.  
 
,it EiuaPuy;fs;> tha;j; njhz;ilf;Fop> Njhy; kw;Wk; nrTs;fs; %ykl; 
Rthrpf;fpd;wd. 
 
,uz;L> %d;W kw;Wk; ehd;F miwfSld; $ba jirahyhd tapw;Wg;Gw ,jak; 
fhzg;gLfpwJ.  
 
fopT ePf;fKk; CL fyg;G xOq;FghLk; rpWePufq;fspd; %yk; eilngWfpd;wd.  
 
Jizj;njhFjpahd KJnfYk;Gilait> jhilAilait (Gnathostomata) 
kw;Wk; jhilaw;wit kw;Wk; jhilaw;wit (Agnatha) vd ,U gphpTfshfg; 
gphpf;fg;gl;Ls;sJ.  
 
jhilaw;w gphptpd; fPo; cs;s tpyq;Ffs;> kPd;fisg; Nghd;W ePhpy; thOk; 
jd;ikAilait. ,izAWg;Gfs; mw;wit. Kjph; epiyapy; KJFehz; 
fhzg;gLfpwJ. jhilAila gphpitr; Nrh;e;j caphpfs; jhilfs;> ,izahd 
,izAWg;Gfs; Mfpatw;iwg; ngw;Ws;sd. ,jpy; KJFehz; KOikahfNth 
my;yJ gFjpahfNth KJnfYk;Gj; njhluhf khw;wPL nra;ag;gl;Ls;sJ.  
 
jhilaw;witapd; fPo; tl;lthapd (irf;Nsh];nlhNkl;lh) vDk; xNu tFg;Gk; 
jhilAilaitfspy; (Gnathostomata), kPd;fs; (Pisces) kw;Wk; ehd;F fhypfs; 
(Tetrapodes)vd ,U Nky; tFg;GfSk; mlq;fpAs;sd. ehd;F fhypfs; ePh;epy 
tho;td> Ch;td> gwg;gd kw;Wk; ghY}l;bfs; vDk; ehd;F tFg;Gfisf; 
nfhz;Ls;sd. $ba ePe;Jtjw;F ,iz JLg;Gfisf; nfhz;l> ePh; tho; 
kPd;fspd; tiffs; midj;Jk; kPd;fs; (Pisces) vd;Dk; Nky; tFg;gpy; mlq;Fk;. 
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,k;Nky; tFg;gpy;> FUj;njYk;G kPd;fs; (Chondrichthyes) kw;Wk; vYk;G kPd;fs; 
(Osteichthyes) vd;Dk; ,U tFg;Gfs; cs;slq;fpAs;d.  
 
tFg;G : tl;l thapd (Class: Cyclostomata): 
(fpNu. irf;Nsh];: tl;lk;> ];NlhNkl;lh – tha;) (G. Cyklos – circle, stomata – 
mouth): 
,t;tFg;igr; rhh;e;j midj;J tpyq;FfSk; njhd;ikahd> jhilfsw;w ntg;gk; 
khWk; tpyq;Ffs; MFk;. ,tw;wpy; rpy caphpfs; kPd;fspd; Nky;Gwj;jpy; 
xl;lz;zpahf thof;$bait. cly; ePz;L xy;ypahfTk; tpyq;F Nghd;Wk; 
fhzg;gLfpwJ. Rthrj;jpw;nfd Ie;J Kjy; 15 ,iz nrTs; gpsTfs; 
fhzg;gLfpd;wd. tha; tl;lkhfTk; jhilfsw;Wk; cwpQ;Rk; jd;ikAlDk; 
fhzg;gLfpwJ. <uiw ,jaj;Jld; $ba %ba ,uj;j Xl;l kz;lyk; 
fhzg;gLfpwJ. ,izAWg;Gfs; fpilahJ. ,t;tif tpyq;Ffspy; 
FUj;njYk;gpyhd kz;il XLk;> KJnfYk;Gj; njhlUkl; cs;sd. flypy; 
kl;LNK thof;$bajhf ,Ug;gpDk; ,dg;ngUf;fj;jpw;fhf ed;dPh; Nehf;fp tyir 
NghFk; jd;ik (Anadromous migration) nfhz;lit. ,dg;ngUf;fj;jpw;Fg; gpd; 
rpy ehl;fspNyNa ,we;JtpLk;. mtw;wpd; Kl;ilfspypUe;J ntsptUk; 
mk;NkhrPl; yhh;th>(Ammocoete) tsh; cWkhw;wj;jpw;Fg; gpd; kPz;Lk; flYf;Fj; 
jpUk;Gk;.  
vLj;Jf;fhl;Lfs;: ngl;Nuhikrhd; (yhk;g;Nu) kw;Wk; kpf;rpd; (`hf;kPd;fs;)  
 
tFg;G : FUj;njYk;G kPd;fs; (Class : Chondrichthyes): 
(fpNu. fhd;l;Nuh]; FUj;nYk;G : ,f;jp];: kPd;fs;) (G. Chondros – cartilage; 
chthys – fish)  
fly; tho; kPd;fshd ,tw;wpd; mfr; rl;lfq;fs; FUj;nYk;gpdhy; Mdit. 
tho;ehs; KOikAk; KJFehiz nfhz;Ls;sd.  
 
Gwg;glyj;jpypUe;J cUthd gpshfha;L nrjpy;fs; Nghh;j;jg;gl;l fbdkhd Njhy; 
fhzg;gLfpwJ. mf kw;Wk; Gw mikg;gpy; rkr;rPuw;w jd;ikAila 
n`l;buhnrh;f;fy; (Heterocercal) thy;JLg;G fhzg;gLfpwJ.  
 
,iotbt nrTs;fshy; Rthrk; eilngWfpwJ. ,t;tpyq;FfSf;F nrTs; %b 
fpilahJ. <uiw ,jaj;jpidAk;> kPNrhne/g;hpf; tif rpW ePufj;ij cila 
fopTePf;f kz;lyj;ijAk; nfhz;lit. A+hpahitf; fopTg;nghUshf ntspNaw;wf; 
$ba ,t;tif kPd;fs;> cly; jputj;jpd; CLfyg;G mlh;j;jpapd; rkepiyiag; 
guhkhpg;gjw;fhfj; jk; ,uj;jj;jpy; A+hpahitr; Nrkpf;ff; $bait. 
,itaidj;Jk; Fl;baPdf;$ba> cly; ntg;gk; khWk; tpyq;Ffs; MFk;. Mz;> 
ngz; caphpfs; jdpj;jdpahdit.  
 
vLj;Jf;fhl;Lfs;: 
];NfhypNahlhd; (Scoliodon) (Rwh> l;iufhd; (Trygon) (nfhl;Lk; jpUf;if)> 
gpiu];b]; (Pristis) (,uk;gkPd;) 
 
tFg;G : vYk;G kPd;fs; (Class: Osteichthyes): 
(fpNu. M];bahd;: vYk;G ,f;jp]; - kPd;) (G. Osteon bone, ichthys – fish) 
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ed;dPh; kw;Wk; fly; ePhpy; thOk; kPd;fs; ,t;tFg;gpy; mlq;fpAs;sd. fjph; tbt 
cliyAk; vYk;gpdhy; Mf;fg;gl;l mfr;rl;lj;ijAk; cilait. ,t;Taphpfspd; 
Njhy;> Nfdha;L> irf;sha;L my;yJ Bdha;L tif nrjpy;fshy; %lg;gl;Ls;sJ.  
 
czTf;FoYld; ,izf;fg;gl;l my;yJ ,izf;fg;glhj fhw;Wg;igfs; 
fhzg;gLfpd;wd. ,g;igfs;> fhw;Wg; ghpkhw;wj;jpw;Fk; (EiuaPuy; kPd;fs;)> 
jpUf;if kPd;fspy; kpjitj; jd;ikiaf; nfhLf;fTk; gad;gLfpd;wd.  
 
tapw;Wg;Gwj;jpy; mike;j <uiwfisf; nfhz;l ,jaj;jpidAk; mNkhdpahitf; 
fopTg; nghUshf ntspNaw;Wk; kPNrhne/g;hpf; rpWePufj;jpidAk; gf;fNfhl;L 
czh; cWg;G kzlyj;jpidAk; ,it ngw;Ws;sd.  
 
vLj;Jf;fhl;Lfs;:  
vf;NrhrPl;l]; (Exocoetes) (gwf;Fk; kPd;fs;) `pg;NghNfk;g]; (Hippocampus) 
(flw;Fjpiu)> NygpNah (Labeo) (NuhF) fl;yh(catla) (fl;yh)> vf;fpdp]; (Echeneis) 
(cwpQ;rp kPd;)> BNuhgpy;yk; (Pterophyllum) (Njtij kPd;) 
 
tFg;G : ,Utho;tpfs; (Class: Amphibia):  
(fpNu. Mk;gp - ,uz;L igNah];: caph;) (G. Ambhi – both; bios – life):  
,Utho;tpfs;> ePh; kw;Wk; epyk; Mfpa ,U thoplq;fspYk; thof;$ba 
tpyq;Ffisf; nfhz;l Kjy; ehd;F fhyp> KJnfYk;gpfshFk;. cly; ntg;gk; 
khWk; jd;ik nfhz;lit.  
 
,ikfisAila fz;fisAk;> bk;ghdpf; rt;thy; Md fhJfisAk; 
nfhzl;it. Njhy;> nrTs; my;yJ EiuaPuy; topahfr; Rthrk; eilngWfpwJ. 
EiuaPuy; topahfr; Rthrk; eilngWfpwJ. ,jaj;jpy; %d;W miwfs; cs;sd. 
A+hpahitf; fopT nghUshf ntspNaw;Wk; ,it kPNrhne/g;hpf; tif 
rpWePufj;ijf; nfhz;lit.  
 
,t;tpyq;Ffs; midj;Jk; Kl;ilaplf; $bait. kiwKff; fUtsh;r;rp 
fhzg;gLfpwJ. Fsph; cwf;fk; (Hibernation) kw;Wk; Nfhil cwf;fk; 
(Aestivation) Mfpa rpwg;Gj; jd;ikfSk; cz;L. 
 
vLj;Jf;fhl;Lfs;: GA+Ngh (Bufo) (Njiu)> uhdh (Rana) (jtis)> i`yh (Hyla) 
(kuj;jtis)> rykhd;l;uh (Salamandra) (rykhd;lh;)> ,f;jpNah/gp]; - fhy;fsw;w 
,Utho;tpfs; (Ichthyophis)  
 
tFg;G: nug;bypah Ch;td) (Class: Reptilia):  
(,y. nug;Nu my;yJ nug;lk; - Ch;td) (L. Repere or reptum – to creep or 
crawl) 
ngUk;ghyhdit jiuapy; thof;$bait. ,jd; cly; cyh;e;j cWjpahd 
Njhyhy; %lg;gl;Ls;sJ. Njhypd; Gwg;glyj;jpypUe;J cUthd nrjpy;fSk;> rpW 
Rthrj; jfLfSk; cs;sd. %d;W miwfisf; nfhz;l ,jak; 
fhzg;gLfpd;wJ. vdpDk; Kjiyfspy; ehd;F KOikahd miwfisf; nfhz;l 
,jak; fhzg;gLfpwJ. ,t;tFg;G Nrh;e;j tpyq;Ffs; cly; ntg;gk; khWk; 
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mk;dpNahl;Lfs; MFk;. ngUk;ghyhd Ch;td tpyq;Ffs; XLila Kl;ilfis 
,Lfpd;wd (Cleidoic egg). fUtsh;r;rpapd; NghJ mk;dpahd; (Amnion), 
myd;lha;]; (Allantois), Nfhhpahd; (Chorion) kw;Wk; fUTzTg;ig (Yolksac) 
Nghd;w fU#o; glyq;fs; (Embryonic membranes) cUthfpd;wd. A+hpf; 
mkpyj;ijf; fopT nghUshf (Uricotelic) ntspNaw;Wk; nkl;lhne/g;hpf; 
rpWePufj;ijg; ngw;Ws;sd. Mz;> ngz; caphpfs; jdpj;jdpahdit. 
cl;fUTUjy; eilngWk; ,t;tpyq;Ffs; midj;Jk; Kl;ilapLk; 
jd;ikAilait.  
 
vLj;Jf;fhl;Lfs;:  
fPNyhdp (Chelone) (ePuhik)> nl];bNlh (Testudo) (epy Mik)> n`kplhf;ily]; 
(Hemidactylus) (tPl;Lgy;yp)> nfkPypahd; (Chameleon) (gr;Nrhe;jp)> nfNyhl;l]; 
(Calotes) (Xzhd;) l;uhNfh (Draco) (gwf;Fk; gy;yp) FNuhf;Nfhby]; (Crocodilus) 
(Kjiy)> er;Rg;ghk;Gfs;> eh[h (ehfk;)> gq;fhu]; (Bangarus) (fz;zhb tPhpad;) 
itg;guh (Viper - tphpad; 
 
tFg;G : gwg;gd (Class : Aves):  
(,y. Vt;];: gwit (L.Avis – bird)  
 
gwitfspd; kpf Kf;fpakhd gz;G ,wFfs; kw;Wk; mjd; gwf;Fk; jpwd; 
Nghd;witahFk;. neUg;G Nfhop> fptp kw;Wk; ngq;Fapd; Nghd;w gwf;f ,ayhj 
gwitfs; jtpu kw;witfspy; Kd;dq;fhy;fs; ,wf;iffshf khWghL 
mile;Js;sd. elf;fTk;> XlTk;> ePe;jTk;> kuf;fpisfisg; gw;wpg; gpbf;fTk; 
Vw;wthW gpd;dq;fhy;fs; jftikg;igg; ngw;Ws;sd. thypd; mbapy; cs;s 
vz;nza; Rug;gp my;yJ gphpd; (Preen) Rug;gpiaj; jtpu cyh;e;j Njhypy; 
Ntnwe;j Rug;gpfSkpy;iy.  
 
Gwg;glyj;jpypUe;J Njhd;wpa Gwr;rl;lfj;jpy; ,wFfs;> nrjpy;fs;> fhy; efq;fs; 
kw;Wk; myfpd; Nky; fhzg;gLk; fbd ciw Mfpait cs;sd. KOtJk; 
vYk;ghf;fk; nra;ag;gl;l fhw;wiwfSld; $ba (Pneumatic bone) (Ekhl;bf; 
vYk;G) ePz;l vYk;Gfs; mfr;rl;lfkhf cs;sd. gwj;jy; jirfshd 
ngf;Nlhuhyp]; Nk[h; (Pectoralis major) kw;Wk; ngf;Nlhuhyp]; ikdh; (Pectoralis 
minor) Mfpait ed;F tsh;r;rp ngw;Ws;sd. gQ;R Nghd;w nefpOk; 
jd;ikAila EiuaPuy; Rthr kz;lykhfr; nray;gLfpwJ. Rthrj;jpw;Fj; 
Jizahf cs;s fhw;Wg; igfSld; EiuaPuy;fs; njhlh;G nfhz;Ls;sd. 
,jak; ehd;F mifisf; nfhz;lJ. ,it  ntg;gk;khwh tpyq;Ffs; MFk;. 
tyirNghjy; kw;Wk; ngw;Nwhh; guhkhpg;G Nghd;wgz;Gfs; Nkk;gl;Lf; 
fhzg;gLfpd;wd. ,tw;wpy; rpWePufg;ig fpilahJ 
 
njhg;gp gpNlh P̀gp (gpl;Nlh P̀ap ilNfhu];) 
njhg;gp gpNlh P̀ap epA+fpdpapd; kiof;fhLfspy; fhzg;gLk; ghLk; 
gwitahFk;. Mtzg;gLj;jg;gl;Ls;s er;Rg;gwitfspy; ,JNt 
KjyhtjhFk;. N`hNkhgl;uhNfhlhf;rpd; vd;Dk; euk;G er;rhdJ 
,g;gwitapd; Njhy; kw;Wk; ,wFfspy; fhzg;gLfpd;wd. ,e;er;rhdJ 
,g;gwitiaj; njhLNthUf;F kuj;Jg;Nghjy; kw;Wk; Njhypy; Fj;JtJ 
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Nghd;w $r;r czh;itAk; Vw;gLj;Jfpd;wd.  
 

,it xU ghy; caphpfs; MFk; NkYk; ghy; Ntw;Wik (m) ghy; <UU mikg;G 
rpwg;ghf mike;Js;sJ. Mz; gwitfspy; Xhpiz tpe;jfq;fSk; ngz; 
gwitfspd; ,lJ gf;fj;jpy; xw;iw mz;lfKk; fhzg;gLfpwJ. tyJ gf;f 
mz;lfk; Fiw tsh;r;rpAld; fhzg;gLk;. gwitfs; midj;Jk; Kl;ilapLgit 
MFk;. XLila ,k;Kl;ilfs; nkfhnyrpj;jy; tifiar; rhh;e;jJ. cl;fUTWjy; 
eilngWfpwJ.  
 
vLj;Jf;fhl;Lfs;: fhh;t]; (Corvus) (fhfk;)> nfhyk;gh (Columba) (Gwh)> 
rpl;lhf;Fyh (Psittacula) (gr;ir fpsp)> gNth (Pavo) (kapy;)> Vg;bNdhill;]; 
(Aptenodytes) (ngq;Fapd;)> epNahg;uhd; (Neopron), rhy;Nfhghg;]; ,d;bfh 
(Chalcophaps indiaca) (kufjg; Gwh – jkpo;ehL khepyg; gwit  
 
tFg;G : ghY}l;bfs; (Class : Mammalia)  
(,y.nkk;Nk : ghy; Rug;gp) L.M.amma – Breast) 
 
,it gy;NtW tifg;gl;l thoplq;fspy; thOk; jd;ik nfhz;ld. cly; 
OOikAk; Nuhkq;fshy; %lg;gl;Ls;sJ. ,J ghY}l;bfspd; jdpj;jd;ik MFk;. 
rpy ghY}l;bfs; gwj;jy; kw;Wk; ePhpy; tho;tjw;fhd jftikg;Gfisg; 
ngw;Ws;sd.  

 
ghy; Rug;gpfisg; ngw;wpUj;jy; ,e;njhFjp caphpfspd; kpfKf;fpakhd ,d;ndhU 
jdpr;rpwg;Gk; gz;ghFk;.  
 
elg;gjw;Fk;> XlTk;> jhTtjw;Fk;> tisNjhz;lTk;> ePe;jTk;> kw;Wk; gwf;fTk; 
Vw;w jftikg;Gfisf; nfhz;l <hpizf; fhy;fs; cs;sd.  
 
Njhypy; tpah;it thrid kw;Wk; vz;nza; Rug;gp Nghd;w gytifr; 
Rug;gpfisAk; ngw;Ws;sd. nfhk;Gfs;> Kl;fs;> nrjpy;fs;> kw;Wk; $h;efq;fs;> 
 
jPf;Nfhlhd;l; (Thecodont), n`bNuhlhd;l; (Heterotont) kw;Wk; ilgpNahlhd;l; 
(Diphyodont) tif gw;fs; fhzg;gLfpd;wd. Gwnrtpkly; (Pinnae) 
fhzg;gLfpd;wJ. ehd;fiwfisf; nfhz;l ,jaj;ijAk;> tyJ rp];lkpf; 
tisitAk; Rw;Nwhl;lkz;lyj;jpy; nfhz;lit.  
 
Kjph;e;j ,uj;jr; rptg;gZf;fs; tl;l tbtj;jpy; ,UGwKk; Fope;J fhzg;gLk;. 
kw;w tpyq;Ffis tpl> mjpf Ez;zwpAk; jpwd; nfhz;l nghpa %isAk;> 
A+hpahitf; fopTg; nghUshf ntspNaw;Wk; (A+hpNahNlypf;) nkl;lhne/g;hpf; tif 
rpWePufKk; nfhz;lit.  
 
,t;tFg;gpy; midj;Jk; cly; ntg;gk; khwh tpyq;FfshFk;. Mz;> ngz; 
caphpfs; jdpj;jdpahdit. cl;fUTUjy; eilngWfpwJ.  

 
vLj;Jf;fhl;Lfs;: 
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Kl;ilapLk; ghY}l;bfs; : Mh;dpNjhhpq;]; (Ornithorhynchus) (gpshbg];)> Fl;b 
<Dk; ghY}l;bfs; : Nkf;Nuhg]; (Macropus) (fq;fhU)> BNuhg]; (Pteropus) 
(gwf;Fk; ehp) nkf;fhf;fh (Macaca) (Fuq;F)> Nfdp]; (Canis) (eha;)> /ngyp]; 
(Felis) (G+id)> vypg]; (Elephas) (ahid) <f;Ft]; (Equus) (Fjpiu)> 
nly;gpd]; (Delphinus) (lhy;gpd;)> gypdhg;buh (Balaenoptera) (ePyj;jpkpfpyk;) 
ghd;jPuh ilfphp]; (Panthera tigris)(Gyp)> ghe;jh;ypNah (Panther leo) (rpq;fk;)> 
N`hNkh Nrg;gpad;]; (Homo sapiens) (kdpjd;) gypdhg;buh  
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ghlk; - 6 
Rthrk; 

 
Mf;]p[idg; gad;gLj;jpf; FSf;Nfh]; Nghd;w caph; %yf;$Wfs; 
cilf;fg;gl;L> Mw;wy; cUthf;fg;gLfpwJ. mg;NghJ ntspg;gLk; fhh;gd; il 
Mf;irL ntspNawg;gLfpwJ.  
 
Rthrj;jpd; gzpfs; (Respiratory functions): 
 
Rthr kz;lyj;jpd; Ie;J Kf;fpag; gzpfshtd:  
 
1. tspkz;lyj;jpw;Fk; ,uj;jj;jpw;Fk; ,ilNa Mf;]p[d; kw;Wk; fhh;gd;-il-

Mf;irL Mfpatw;iwg; ghpkhw;wk; nra;jy;.  
 

2. clypd; pH msit epiyg;gLj;jpg;NgZjy;  
 

3. cl;Rthrj;jpd; NghJ cs;spOf;fg;gl;l NehA+f;fpfs; kw;Wk; 
khRgLj;jpfsplkpUe;J ek;ikg; ghJfhj;jy;.  
 

4. ,ay;ghd Funyhypf;fhd Fuy; xyp ehz;fis (Vocal cords) guhkhpj;jy;  
 

5. nry; Rthrj;jhy; cUthf;fg;gLk; ntg;gj;ijr; Rthrj;jpd; %yk; 
ntspNaw;wy;  

 
gy;NtW caphpfspy; fhzg;gLk; Rthr cWg;Gfs;:  
 
vspa cly; mikg;Gila flw;gQ;Rfs;> FopAlypfs; kw;Wk; jl;ilg;GOf;fs; 
Nghd;wtw;wpy; thA ghpkhw;wk; cly; gug;gpd; topahf vspa tputy; Kiwapy; 
epfo;fpwJ. kz;GOf;fs; <ug;gjKila Njhypd; %yKk;> G+r;rpfs; %r;Rf; 
Foy;fspd; (Tracheal tubes) %yKk; Rthrpf;fpd;wd. ePh;tho; fZf;fhypfs; 
kw;Wk; nky;Ylypfspy; nrTs;fs; Rthr cWg;Gfshfpd;wd. KJnfYk;gpfshd 
kPd;fspy; nrTs;fSk;> ,Utho;tpfs;> Ch;td> gwg;gd kw;Wk; ghY}l;bfspy; 
,uj;jf; Foy;fs; epuk;gpa EiuaPuy;fSk; Rthr cWg;Gfshfr; nray;gLfpd;wd. 
jtisfs;> EiuaPuYld;> mtw;wpd; <ukhd NjhiyAk; Rthrj;jpw;Fg; 
gad;gLj;Jfpd;wd.  

 
kdpj Rthr kz;lyk; (Human Respiratory system):  

 
Gwehrpj;Jisfs;> ehrpf;Fop> njhz;il (pharynx) Fuy;tis (larynx), 
%r;Rf;Foy; (trachea), %r;Rf;fpisf; Foy;fs; (bronchi), %r;Rf;fpis 
Ez;Foy;fs; (bronchioles) kw;Wk; fhw;W Ez;ziwfis (Alveolus) cila 
EiuaPuy; Mfpiat kdpjr; Rthr kz;lyj;jpy; mlq;fpAs;sd. 
 
Rthrg;ghijapd;> Nfhiog; glyj;jpYs;s Nfhg;igr; nry;fs; (Goblet cells) 
mjpff; fpilf;NfhGujq;fisf; nfhz;l tOtOg;ghd Nfhioiar; Ruf;fpd;wd.  
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nky;ypa> kPs; jd;ikAila Fuy;tis %bahdJ czT tpOq;fg;gLk; NghJ 
czTj;Jfs; Fuy; tisapDs; nrd;W milj;J tplhky; jLf;fpwJ.  
 
%r;Rf;Foy; xustpw;F tisAk; jd;ik nfhz;l gy FUj;njYk;G 
tisaq;fis cilaJ. mJ njhz;ilg;gFjpapypUe;J khh;giwapd; eLg;gFjp 
tiu ePz;L 5tJ khh;G Ks;nsYk;Gg; gFjpapy; tyJ kw;Wk; ,lJ Kjy; epiy 
%r;Rf;fpisf; Foy;fshfg; gphpe;J tyJ kw;Wk; ,lJ EiuaPuy;fSf;Fs; 
EiofpwJ.  
 
EiuaPuYf;Fs; Kjy;epiy %r;Rf;Foypd; Rthpy; FUj;njYk;ghyhd 'C' tbtf; 
FUj;njYk;G tisaq;fs; mike;Js;sd. ,f;FUj;njYk;G tisaq;fs; 
Rthrj;jpd; NghJ Vw;gLk; mOj;j khWghLfshy; Foy; ntbj;JtplhkYk; fhw;W 
nry;Yk; NghJ rpije;J tplhkYk; %r;Rf;Foiyg; ghJfhf;fpd;wd.  
 
Rthr Ez;Foy;fs; mjpf ,uj;j ehsKs;s> nky;ypa Rtuhyhd> thAg; 
ghpkhw;wj; jskhd fhw;Wg;igfspy; (alveoli) Kbtilfpd;wd.  
 
fhw;Wg;igfspy; cs;s thA tputYf;fhd rt;T %d;W mLf;Ffshy; MdJ. 
mit> fhw;Wg; igfspYs;s nky;ypa> jl;il vgpjPypar; nry;fs; (squamous 
epithelium), fhw;Wg;gilapd; ,uj;j Ez; ehsq;fspd; vz;NlhjPypar; nry;fs;> 
kw;Wk; ,it ,uz;bw;FK; ,ilNa cs;s mbg;gilg; nghUl;fs; (basement 
substance) MfpaitahFk;. fhw;Wg;gigapd; nky;ypa jl;il vgpjPypar; nry;fs; 
tif I kw;Wk; tif II nry;fisf; nfhz;Ls;sd. tif I, nry;fs; kpf 
nky;ypait Mjyhy; ,jd; %yk; thA ghpkhw;wk; tputy; Kiwapy; Jhpjkhf 
eilngWfpwJ. tif II nry;fs; jbj;jit. ,it Nkw;gug;gpfs; vDk; 
(surfactant) Ntjpg;nghUis cw;gj;jp nra;J Ruf;fpd;wd. 
 
Rthr cWg;Gfshfpa EiuaPuy;fs; gQ;R Nghd;w kpUJthd jpR mikg;ghFk;. 
fhw;Wg;Gf ,ayhj khh;giwapy; (thoracic cavity) ,U EiuaPuy;fs; 
itf;fg;gl;Ls;sd. khh;giwiar; Rw;wpYk; KJFg;Gwj;jpy; KJnfYk;Gj;njhlUk; 
(Vertebral column), tapw;Wg;Gwj;jpy; khh;ngUk;Gk; (Sternum) gf;fthl;by; tpyh 
vYk;GfSk; (ribs) kw;Wk; Nkw;Ftpe;j mikg;Gila cjutpjhdk; (diaphragm) 
khh;giwapd; fPo;g;Gwj;jpYk; mike;Js;sJ.  
 
EiuaPuy;fisr; Rw;wpAs;s G@uh (Pleura) vDk; ,ul;ilr;rt;T> kPs;jd;ikAila 
gy mLf;F ,izg;Gj; jpRf;fisAk; ,uj;j Ez;ehsq;fisAk; nfhz;lJ. 
G@uy; glyq;fSf;fpilNa G@uy; jputk; (pleural) epiwe;Js;sJ. EiuaPuy;fs; 
RUq;fp tphpAk; NghJ cuha;tpidf; Fiwf;f ,j;jputk; cjTfpwJ.  
 

Rthrg; gug;gpd; gz;Gfs;:  
mjpfg; gug;gsitAk; mjpf ,uj;j Ez;ehsq;fisAk; ngw;wpUf;f Ntz;Lk;.  
• <uj;jd;ikAld; kpf nky;ypa RtUilajhf ,Uj;jy; Ntz;Lk;.  

 
• Gwr;#oNyhL Neub njhlh;G nfhz;bUj;jy; Ntz;Lk;.  
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• Rthrj;jpd; NghJ fhw;W vspjhf CLUtf; $bajhf ,Uf;f Ntz;Lk;.  
 
Rthr epfo;tpd; gb epiyfs;:  
 

1. tspkz;lyk; kw;Wk; Eiuapuy;fSf;F ,ilNaahd thA ghpkhw;wk;.  
 

2. EiuaPuy;fSf;Fk; ,uj;jj;jpw;Fk; ,ilNaahd O2kw;Wk; CO2ghpkhw;wk;.  
 

3. ,uj;jj;jpd; %yk; O2kw;Wk; CO2Mfpait flj;jg;gLjy;  
 

4. ,uj;jk; kw;Wk; nry;fSf;fpilNa thA ghpkhw;wk;.  
 

5. nry;fs;> gy clw;nraypay; nray;fisr; nra;a O2I 
vLj;Jf;nfhs;SjYk;l CO2 I ntspNaw;WjYk;.  

 

Nkw;gug;gpfs; (Surfactants) vd;gJ Ez;fhw;Wg; igapd; Nkw;Gwj;jpy; 
fhzg;gLk; nky;ypa> nry;fsw;w> Gujk; kw;Wk; gh];NghypgpLfshyhd> 
glykhFk;. ,J fhw;W Ez;ziwapd; gug;G ,Otpiriaf; Fiwj;J 
EiuaPuy;fisr; rpijtilahky; ghJfhf;fpwJ. NkYk; EiuaPuy; 
tPf;fj;ij jLj;J Rthrj;ij vspjhf;FfpwJ. Fiwg;gpurtj;jpy; gpwf;Fk; 
Foe;ijfspd; fhw;Wg;igfspy; Fiwthd msNt Nkw;gug;gpfs; 
mf;Foe;ijfSf;F rpR%r;Rj;jpzwy; Neha;f;FwpaPL" (Newborn 
respiratory distress syndrome) (NRDS) Vw;gLfpd;wJ. Vnddpy; fh;g;g 
fhj;jpd; 25tJ thuj;jpy;jhd; fhw;Wg;ig Nkw;gug;gpfs; 
cUthf;fg;gLfpd;wd 
 
Rthrk; eilngWk; Kiw (Mechanism of breathing):  
 
tspkz;lyj;jpw;Fk; EiuaPuy;fSf;Fk; ,ilNa eilngWk; fhw;Wg; ghpkhw;wNk 
%r;RtpLjy; vdg;gLfpwJ. ,e;epfo;T> cl;Rthrk;> kw;Wk; ntspr;Rthrk; vDk; 
,Uepiyfspy; eilngWfpwJ. cl;Rthrk; vd;gJ tspkz;lyj;jpYs;s fhw;W 
EiuaPuy;fSf;Fs; nry;tijAk;> ntspr;Rthrk; vd;gJ fhw;W Ez;ziwfspy; 
cs;s thA EiuaPuy;fis tpl;L ntspNaw;wg;gLtijAk; Fwpf;fpwJ.  
 
cjutpjhdk; vDk; jpRg;guykhdJ khh;giwia tapw;wiwapypUe;J gphpf;fpwJ. 
,ay;ghd epiyapy; cjutpjkhdk; Nky; Nehf;fpf; Ftpe;j epiyapy; 
fhzg;gLfpwJ. tpyh vYk;gpilj;jirfs; tpyh vYk;Gfis ,af;Ffpd;wd.  
 
xU MNuhf;fpakhd kdpjdpd; ruhrhp Rthrk; xU epkplj;jpw;F 12 – 16 
KiwahFk;. xUthpd; EiuaPuy; nray;ghl;il mwptjw;fhd 
kUj;Jtf;fzf;fPl;by; Rthrj;jpd; NghJ gq;Nfw;Fk; fhw;wpd; nfhs;ssit 
msf;f ];igNuhkPl;lh; (%r;rPl;Lkhdp) (Spirometer) vDk; fUtp gad;ghl;by; 
cs;sJ.  
 
Rthr EiuaPuy; nfhs;ssTfs; kw;Wk; nfhs;jpwd;fs; (Respiratory volumes 
and capacities):  
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Rthrf; nfhs;ssTfs; (Respiratory volumes) Rthrj;jpd; xt;nthU epiyapd; 
NghJk; cs;s fhw;wpd; nfhs;ssT> gy;NtW Rthrf; nfhs;ssTfshff; 
Fwpf;fg;gLfpd;wJ.  
 
%r;Rf;fhw;W msT (Tidal volume – TV)  
 
,ay;ghd xt;nthU Rthrj;jpd; NghJk; cs;NsWk; fhw;W my;yJ ntspNaWk; 
fhw;wpd; nfhs;ssNt %r;Rf;fhw;W msT MFk;. %r;Rf;fhw;W msT Rkhh; 500 
kpy;yp ypl;lh; MFk;. xU rhjhuz kdpjdhy; xt;nthU epkplKk; Rkhh; 6000 – 
8000 kpy;yp ypl;lh; msTs;s fhw;iw cs;spOf;fNth my;yJ ntspNaw;wNth 
,aYk;. fbdkhd clw;gapw;rpapd; NghJ %r;Rf;fhw;wsthdJ Rkhh; 4 – 10 
klq;F mjpfhpf;fpwJ.  
 
Vd; rpyh; Fwl;il tpLfpwhh;fs;?  
cwf;fj;jpy; ehk; %r;RtpLk;NghJ nkd;mz;zg;gFjp mjph;tiltjhy; 
fufug;ghd xyp Vw;gLfpwJ. rhpahf %lg;glhj Rthrg;ghijapd; Nkw;gFjp 
(%f;F> njhz;il) kpf FWfyhfp NghJkhd msT fhw;W EiuaPuy; 
topahf nry;tij jLf;fpwJ. ,jdhy; Rw;wpAs;s jpRf;fs; mjph;tile;J 
Fwl;il xyp Vw;gLfpwJ.  
 
cl;Rthr Nrkpg;Gf; nfhs;ssT (Inspiratory reserve volume – IRV) cs;%r;rpd; 
NghJ type;J cs;spOf;fg;gLk; $Ljy; fhw;wpd; msNt cl;Rthr Nrkpg;Gf; 
nfhs;ssT vdg;gLfpwJ. ,jd; msT Rkhh; 2500 – 3000 kpy;yp ypl;lh; MFk;.  
 
ntspr;Rthr Nrkpg;Gf; nfhs;ssT (Expiratory reserve volume – 
ERV):tpirAld; type;J ntspNaw;wg;gLk; $Ljy; fhw;wpd; msNt ntspr;Rthr 
Nrkpg;Gf; nfhs;ssT vdg;gLfpwJ. rhjhuzkhf ,jd; msT 1000 – 1100 kpy;yp 
ypl;lh; MFk;.  
 
vQ;rpa nfhs;ssT (Residual volume – RV)  
tpirAld; ntspNaw;wg;gl;l ntsp%r;rpw;Fk; gpwFk; EiuaPuy;fspy; jq;fptpLk; 
fhw;wpd; msT vQ;rpa nfhs;ssT vdg;gLfpwJ. ,jd; msT Rkhh; 1100 – 1200 
kpy;yp ypl;lh; MFk;.  
 
Rthrj; jpwd;fs; (Respiratory capacities) caph;g;Gj;jpwd; my;yJ Kf;fpaj;jpwd; 
(Vital capacity – VC) mjpfgl;rkhd xU cl;Rthrj;jpw;Fg; gpwF 
ntspNaw;wg;gLk; fhw;wpd; mjpfg; gl;r nfhs;ssT> caph;g;Gj;jpwd; my;yJ 
Kf;fpaj;jpwd; vdg;gLk;. mjhtJ> fhw;iw mjpfgl;rkhf cs;spOj;Jg; gpd; 
mjpfgl;rkhf ntspNaw;WtJ caph;g;Gj;jpwd; MFk;.  
 
caph;g;Gj;jpwd; = ntspr;Rthr Nrkpg;Gf;nfhs;sT + %r;Rf;fhw;W msT + 
cl;Rthr Nrkpg;Gf; nfhs;sT  
  VC = ERV + TV + IRV  
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cl;Rthrj;jpwd; (Inspiratory capacity – IC) ,ay;ghd ntspr;Rthrj;ijj; 
njhlh;e;J> 
 
xU kdpjd; cs;spOf;Fk; fhw;wpd; nkhj;jf; nfhs;stpw;F cl;Rthrj;jpwd; vd;W 
ngah;. ,J %r;Rf;fhw;W msT kw;Wk; cl;Rthr Nrkpg;Gf; nfhs;ssT 
Mfpatw;iw cs;slf;fpajhFk;.  

 
cl;Rthrj;jpwd; = %r;Rf;fhw;W msT + cl;Rthr Nrkpg;Gf;nfhs;sT (IC = TV + 
IRV)  
 
ntspr;Rthrj;jpwd; (Expiratory capacity – EC) ,ay;ghd cl;Rthrj;ijj; 
njhlh;e;J> xU kdpjd; ntspaplf;$ba fhw;wpd; nkhj;jf; nfhs;sstpw;F 
ntspr;Rthrj; jpwd; vd;W ngah;. ,J %r;Rf;fhw;W msT kw;Wk; ntspr;Rthr 
Nrkpg;Gf; nfhs;ssit cs;slf;fpajhFk;. ntspr;Rthrj;jpwd; = %r;Rf;fhw;W 
msT ntspr;Rthr Nrkpg;Gf; nfhs;ssT EC = TV + ERV 
 
nkhj;j EiuaPuy; nfhs;ssTj;jpwd; (Total lung capacity – TLC) tpirAld; 
cs;spOf;fg;gl;l cl;Rthrj;ijj; njhlh;e;J EiuaPuy; Vw;Wf;nfhs;Sk; fhw;wpd; 
nkhj;j msNt nkhj;j EiuaPuy; nfhs;ssTj;jpwd; vdg;gLk;. ,J 
caph;g;Gj;jpwd; kw;Wk; vQ;rpa nfhs;ssT Mfpatw;iw cs;slf;fpajhFk;. ,jd; 
msT Rkhh; 6000 kpy;ypypl;lh; MFk;.  
 
nkhj;j EiuaPuy; nfhs;ssTj;jpwd; = caph;g;Gj;jpwd; + vQ;rpa nfhs;ssT TIC 
= VC + RV 
 
epkplr; Rthrf; nfhs;ssT (Minute Respiratory volume) xU epkplj;jpy; 
Rthrg;ghijapDs; nry;Yk; fhw;wpd; mstpw;F epkplr; Rthrf; nfhs;ssT vd;W 
ngah;.  
  ,ay;ghd %r;Rf;fhw;W msT = 500 kpy;yp ypl;lh;  
  ,ay;ghd Rthr tPjk; =12 Kiw / epkplk;  
  vdNt epkpl EiuaPuy; nfhs;ssT = 6  
  ypl;lh; / epkplk; (xU MNuhf;fpakhd kdpjdpy;)  
 
gadw;w ,lk; (Dead space) Rthr kz;lyj;jpDs; cs;spOf;fg;gLk; fhw;wpd; xU 
gFjp Rthrg;ghijia epug;gpdhYk; thA ghpkhw;wg; gug;igr; nrd;W NruhkNyNa 
ntspNaw;wg;gLfpd;wJ. ,e;jf; fhw;W> ghpkhw;wg;gzpapy; <LglhkNyNa 
ntspNaw;wg;gLfpwJ. vdNt ,f;fhw;iwg; gadw;w ,lk; vd;W miog;gh;. ,jd; 
nkhj;jf; nfhs;ssT Rkhh; 150 kpy;yp ypl;lh; MFk;.  
 
thA ghpkhw;wk; (Exchange of gases):  
fhw;W Ez;ziwfNs thA ghpkhw;wj;jpw;fhd Kjd;ik Rthrg; gug;ghFk;. 
jpRf;fSf;Fk; ,uj;jj;jpw;FkpilNa O2kw;Wk; CO2 Mfpad vspa tputy; Kiw 
%yk; ghpkhw;wk; nra;ag;gLfpwJ. ,jw;F O2kw;Wk; CO2Mfpatw;wpd; gFjp 
mOj;j NtWghL fhuzkhfpwJ. 
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Mf;]p[d; kw;Wk; fhh;gd; - il – Mf;i]L (kp.kP ghjurk; gFjp mOj;jk; 
kw;Wk; tspkz;ly thAf;fSld; xU xg;gPL:  
 
Rthr 
thAf;fs;  

gFjp mOj;jk; kp.kP ghjurk;  
tspkz;lyf; 
fhw;W  

fhw;W 
Ez;ziw 

Mf;]p[dw;w 
(mRj;j) 
,uj;jk;  

Mf;]p[Ds;s 
(J}a;ik) 
,uj;jk; 

jpRf;fs;  

O2 159 104 40 95 40 

CO2 0.3 40 45 40 45 
 
Rthr epwkpfs; (Respiratory Pigments):  
`PNkhFNshgpd; (Haemoglobin): 
 
`PNkhFNshgpd; ,izTg;Guj tifiar; rhh;e;jJ. ,jpy; ,Uk;Gr; rj;jlq;fpa 
epwkpg;gFjp 4% k; epwkw;w Gujkhd `p];Nlhd; tif FNshgpd; 
kPjpg;gFjpiaAk; nfhz;Ls;sJ. P̀NkhFNshgpdpd; %yf;$W vil 68000 MFk;. 
,jpy; cs;s ehd;F ,Uk;G mZf;fs; xt;nthd;Wk; xU Mf;]p[d; %yf;$Wld; 
,izAk; jd;ikAilaJ.  
 
nkl; P̀NkhFNshgpd; (Methaemoglobin):  
 
`Pk; gFjpg;nghUshd> ,Uk;G ,ay;ghd /ngu]; epiyapy; ,y;yhky; /nghpf; 
epiyapy; ,Ue;jhy; mjw;F nkl;`PNkhFNshgpd; vd;W ngah;. ,jDld; 
Mf;]p[d; ,iztjpy;iy. nghJthf ,uj;jr; rptg;gZf;fspd; vz;zpf;ifapy; 
xU tpOf;fhl;bw;Fk; FiwthfNt nkl;`PNkhFNshgpd;fs; cs;sd.  
 
thAf;fs; flj;jg;gLjy; (Transport of gases): 
Mf;]p[d; flj;jg;gLjy; (Transport of oxygen):  
 
Mf;]p[dpd; fiuj;jpwd; kpfTk; FiwT vd;gjhy; Rkhh; 2% Mf;]p[d; kl;LNk 
fiue;j epiyapy; flj;jg;gLfpwJ. kPjp 97% Mf;]p[d; `PNkhFNshgpNdhL 
vspjpy; gphpAk; tifapy; gpizf;fg;gl;L> Mf;]p`PNkhFNshgpd; (HbO2) 
tbtj;jpy; flj;jg;gLfpwJ.  
 
,g;gpizg;gpd; NtftPjj;ij Mf;]p[dpd; gFjp mOj;jk; xOq;FgLj;JfpwJ. 
xt;nthU `PNkhFNshgpd; %yf;$Wk; mjpfgl;rk; ehd;F Mf;]p[d; 
%yf;$Wfis Vw;fpd;wd. fhw;W Ez;ziwfspy; cs;s mjpf Mf;rp[d; gFjp 
mOj;jk;> Fiwthd fhh;gd; il Mf;i]L gFjp mOj;jk;> Fiwthd 
ntg;gepiy kw;Wk; Fiwthd i`l;u[d; madp mlh;;;;;;;j;jp Mfpait 
Mf;]p`PNkhFNshgpd; cUthtjw;fhd rhjfr; #oyhFk;. mNj Neuj;jpy; 
jpRf;fspy; cs;s Fiwthd Mf;]p[d; gFjp mOj;jk;> mjpff; fhh;gd; il 
Mf;i]L gFjp mOj;jk;>mjpf i`l;u[d; madp mlh;j;jp kw;Wk; mjpf ntg;gk; 
Mfpait Mf;]p`PNkhFNshgpdpypUe;J Mf;]p[d; gphptjw;fhd rhjfr; 
#oyhFk;.  
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Mf;]p[dpd; gFjp mOj;jj;jpw;F vjpuhf `PNkhFNshgpdpd; Mf;]p[Dldhd 
nrwpT tpOf;fhl;il tiuglj;jpy; tiuAk; NghJ ('S' tbt) rpf;kha;L 
tisTf;NfhL fpilf;fpwJ.  
 
,t;tistpw;F Mf;]p[d; `PNkhFNshgpd; gphpif tisT (Oxygen haemoglbin 
dissociation curve) vd;W ngah;. Mf;]p[dpd; gFjp mOj;jk; 10 – 50 kp.kP 
ghjurk; mstpy; ,Uf;ifapy; nrq;Fj;jhd Vw;wkhfTk; mjw;F Nky; 70 – 100 
kp.kP ghjurk; mstpy; xNu rPuhfj; jl;ilahfTk; ,Ug;gij ,t;tisT 
fhl;LfpwJ.  
 
 
,ay;ghd clw;nraypay; epfo;tpd; NghJ Mf;]p[d; epiwe;j xt;nthU 100 
kpy;yp ypl;lh; ,uj;jKk; Rkhh; 5 kpy;yp ypl;lh; msT Mf;]p[idj; jpRf;fSf;F 
mspf;fpwJ.  
 
fhh;gd;-il-Mf;i]L (Transport of CO2) flj;jg;gLjy;:  
 
nry;fspy; eilngWk; tsh;rpij khw;wj;jpdhy; ntspg;gLk; fhh;gd; il 
Mf;i]ilj; jpRf;fspypUe;J EiuaPuYf;Fg; gpd;tUk; %d;W topfspy; ,uj;jk; 
flj;JfpwJ.  
 
1. gpsh];khtpy; fiue;j epiyapy; (Dissolved in plasma) Rkhh; 7 – 10% 

mstpyhd fhh;gd; il Mf;i]L gpsh];khtpy; fiue;j epiyapy; 
flj;jg;gLfpwJ.  
 

2. `PNkhFNshgpDld; ,ize;j epiyapy; (Bound to haemoglobin) Rkhh; 20 – 
25% fiue;j epiyapYs;s CO2 ,uj;jr; rptg;gZf;fSld; ,ize;J> 
mtw;why; fhh;gkpNdh P̀NkhFNshgpd; (HbCO2)vDk; $l;Lg;nghUshff; 
flj;jg;gLfpwJ.  

   2 2CO Hb HbCO⎯⎯→+ ⎯⎯  
 

3. ,uj;jg; gpsh];khtpy; igfhh;gNdl; madpfshf (As bicarbonate ions in 
plasma) Vwf;Fiwa 70% mstpyhd fhh;gd; il Mf;i]L igfhh;gNdl; 
madpfshf ,Uj;jj;jpd; %yk; flj;jg;gLfpwJ.  
 

`PNkhFNshgpd; %yk; fhh;gikNdh `PNkhFNshgpdhf vLj;Jr; nry;yg;gLtjw;F> 
fhh;gd; il Mf;i]bd; gFjp mOj;jKk; `PNkhFNshgpdpd; Mf;]p[d; 
Vw;gj;jpwDk; cjTfpd;wd. fhh;ghdpf; md;i`l;Nu]; vDk; nehjp ,uj;jr; 
rptg;gZf;fspy; mjpfkhfTk;> ,uj;jg;gpsh];khtpy; Fiwe;j mstpYk; cs;sJ.  
 
jpRf;fspy; rpijT khw;w epfo;r;rpfspd; tpisthf cUthFk; fhh;gd; il 
Mf;i]bd; gFjp mOj;jk; mjpfkhf ,Ug;gjhy; (pCO2) ,uj;jj;jpw;Fs; 
CLUtpg; ig fhh;gNdl; (HCO3) kw;Wk; i`l;u[d; madp (H+) fshfpwJ. 
,uj;jj;jpYs;s rptg;gZf;fSf;Fs; CO2 Eiue;jJk; mq;F ePUld; ,ize;J 
fhh;ghdpf; mkpykhfpwJ. ,t;tpidf;F> tpidA+f;fpahff; fhh;ghdpf; 
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md;i`l;Nu]; nray;gLfpwJ. fhh;ghdpf; mkpyk; epiyahdjy;y> Mjyhy; mJ 
i`l;u[d; kw;Wk; igfhh;gNdl; madpfshfg; gphpfpd;wJ.  
 
cl;Rthrk; kw;Wk; ntspr; Rthrj;jpy; eilngWk; epfo;Tfs;  
 

cl;Rthrk; ntspr;Rthrk; 
cl;Rthrj;jpd; NghJ Rthr 
ikaq;fs; J}z;ly;fis njhlq;fp 
mDg;Gfpd;wd.  

↓ 
euk;Gfspd; topahf J}z;ly;fs; 
cl;Rthrj;jirf;F vLj;Jr; 
nry;yg;gLfpd;wd. 

↓ 
cjutpjhdKk; cl;Rthrj; 
jirfSk; RUq;Ffpd;wd.   

↓ 
khh;Gr;Rth; tphptiltjhy; 
khh;giwapd; nfhs;ssT 
mjpfhpf;fpwJ.  

↓ 
EiuaPuy;fSf;Fs; mOj;jk; 
 FiwfpwJ.  

↓ 
tspkz;ly mOj;jj;ijj; fhl;bYk; 
Ez;ziwfspd; mOj;jk; FifpwJ. 

↓ 
Ez;ziwfs; tphptilAk; NghJ 
fhw;W Ez;ziw mOj;jk; 
tspkz;ly fhw;wOj;jKk; rkkhFk; 
tiu fhw;W gUkdhfpwJ.   

ntspr;Rthrj;jpd; NghJ Rthr 
ikaq;fs; J}z;ly;fis 
epWj;Jfpd;wd.  

↓ 
cjutpjhdk; kw;Wk; cl;Rthrj; 
jirfs; ,ay;G epiyia 
milfpd;wd.  

↓ 
khh;Gr;Rth; RUq;Ftjhy; 
khh;giwapd; nfhs;ssT FiwfpwJ.  

↓ 
EiuaPuy;fSf;Fs; mOj;jk; 
mjpfhpf;fpwJ.  

↓ 
tspkz;ly mOj;jj;ijf; fhl;bYk; 
fhw;W Ez;ziwfspy; mOj;jk; 
mjpfhpf;fpwJ.  

↓ 
fhw;W Ez;ziwfs; RUq;Ftjhy; 
fhw;W ntspNaw;wg;gLfpwJ.  

↓ 
fhw;W Ez;ziw mOj;jk; 
tspkz;ly fhw;wOj;jj;ijr; rkd; 
nra;Ak; tiu fhw;W 
ntspNaw;wg;gLfpwJ. fhw;W 
Ez;ziw ,ay;G epiyf;Fj; 
jpUk;GfpwJ.  

 
fhh;ghdpf; md;i`l;Nu]; ,U topfspYk; tpidGhpa cjTfpwJ.  

   2 2 2 2CO H O H CO⎯⎯⎯⎯→

⎯⎯⎯⎯⎯⎯
+

fhh;ghdpf;

md;i`l;Nu];  

  
,uj;jr; rptg;gZf;fspypUe;J tpiue;J gpsh];khtpw;Fs; EioAk; igfhh;gNdl; 
madpfs; EiuaPuy;fSf;F vLj;Jr; nry;yg;gLfpd;wd. pCO2Fiwthf cs;s 
fhw;W Ez;ziwfspy; fhh;ghdpf; md;i`l;Nu]; nehjpahdJ gpd;Ndhf;fpa 
tpidahf> igfhh;gNdl; madpfisf; fhh;gd; il Mf;i]lhfTk; ePuhfTk; 
khw;WfpwJ. ,t;thW jpRf;fspy; ngwg;gl;l fhh;gd; il Mf;i]lhdJ ig 
fhh;gNdl;lhf khw;wg;gl;L fhw;W Ez;ziwfis mile;jJk; kPz;Lk; fhh;gd; il 
Mf;i]lhf tpLtpf;fg;gLfpwJ. xt;nthU 100 kp.yp mRj;j ,uj;jKk; Rkhh; 4 
kp.yp msT fhh;gd; il Mf;i]il ntspNaw;wj;jpw;fhff; fhw;W 
Ez;ziwfspy; tpLtpf;fpwJ.  
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Rthrj;ij newpg;gLj;Jjy; (Regulation of respiration):  
gpd; %isg;gFjpahd KFsj;jpy; cs;s rpwg;Gj;jd;ik tha;;e;j Rthr ikaNk 
Rthrr; rPhpaf;f ikakhFk;. ,J Rthr epfo;Tfis newpg;gLj;JfpwJ. %isapd; 
ghd;]; ntNuhyp gFjpapy; cs;s %r;nrhOq;F ikak;. (Pneumotaxic centre) 
Rthrr; rPhpaf;f ikaj;jpd; gzpfisr; rPuhf;fp ,ay;ghd Rthrk; 
eilngwr;nra;fpwJ.  
 
Rthrr; rPhpaf;f ikaj;jpd; mUfpy; fhzg;gLk; Ntjp czh;Tg; gFjpahdJ 
fhh;gd; il Mf;i]L kw;Wk; i`l;u[d; madpiag; nghpJk; czuf;$ba 
gFjpahf cs;sJ. fhh;gd; - il Mf;i]Lk; kw;Wk; i`l;u[d; madp Rthr 
epfo;tpd; NghJ ntspNaw;wg;glfpd;wd.  
 
Mf;]p[d; flj;Jjypy; cs;s rpf;fy;fs; (Problems in Oxygen transport):  
 
xU kdpjd;> fly; kl;lj;jpypUe;J 8000-Mapuk; mb cauj;jpy; cs;s 
,lj;jpw;Fr; nry;Yk; NghJ> mq;F tspkz;ly mOj;jKk;> Mf;]p[d; gFjp 
mOj;jKk; Fiwthf ,Ug;gjhy;> mk;kdpjDf;F jiytyp> FiwRthrk;> 
Fkl;ly; kw;Wk; jiyRw;wy; Nghd;w cldb kiyNeha;f;fhd (Acute mountain 
sickness) mwpFwpfs; Njhd;Wfpd;wd. Mf;]p[d; P̀NkhFNshgpNdhL Fiwthf 
,iztNj ,jw;Ff; fhuzkhFk;. mNj ,lj;jpy; ePz;lfhyk; thof;$ba 
#oypy;> mjw;Nfw;gr; RthrKk;> ,uj;jr; rptg;gZ cUthf;fKk; rhp 
nra;ag;gLfpd;wd. ,j;jifa #oiyr; rkhspf;fNt> rpWepufq;fspypUe;J mjpf 
msT vhpj;Nuhgha;bd; `hh;Nkhd; cw;gj;jp nra;ag;gLfpwJ. ,e;j `hh;Nkhd;> 
vYk;G k[;i[iaj; J}z;b mjpf ,uj;jr; rptg;gZf;fis cw;gj;jp nra;fpwJ.  
 
xU kdpjd; flypd; Moj;jpw;Fr; nry;Yk; NghJ mk; kdpjidr; #o;e;Js;s 
ePhpd; mOj;jk; mjpfhpg;gjd; fhuzkhf EiuaPuypd; nfhs;ssT FiwfpwJ. 
,f;Fiwtpdhy;> EiuaPuYf;Fs; cs;s thAf;fspd; gFjp mOj;jk; 
mjpfhpf;fpwJ. ,jdhy; mjpfsT Mf;]p[d; ,uj;j Xl;lj;jpy; fyf;fpwJ. ,J 
xU gaDs;s tpisthf ,Ug;gjhff; fUjg;gl;lhYk; ,d;ndhU tifapy; 
Mgj;jhdJ. Vnddpy; ,e;epfo;tpdhy; iel;u[d; thATk; mjpf mstpy; 
,uj;jj;jpy; fyg;gjhy; iel;u[d; ehh;Nfh]p]; (Nitrogen narcosis) vd;Dk; epiy 
cUthfpwJ. flypd; Moj;jpypUe;J cldbahf NknyOk;gp Nkw;gug;gpw;F 
tUk;NghJ> mk;kdpjDf;F mOj;jkPl;rp Neha; (bends) Vw;gLfpwJ. 
mJkl;Lky;yhky;> fiue;j epiyapypUe;j iel;u[d; ntspNaWtjhy; ,uj;jj;jpy; 
Fkpo;fs; Njhd;Wfpd;wd. rpW Fkpo;fspdhy; ghjpg;gpy;iy. Mdhy; nghpaFkpo;fs; 
,uj;j Ez; ehsq;fspy; jq;fp ,uj;j Xl;lj;ijj; jLf;fNth euk;G Kidfspy; 
mOj;jj;ijNah Vw;gLj;jyhk;. jir kw;Wk; %l;Lfspy; typ kw;Wk; thjk; 
cs;spl;l euk;gpay; NfhshWfs; mOj;j kPl;rp Nehahy; Vw;gLfpwJ. ];$gh 
%o;fpfSf;F iel;u[d; ehh;Nfh]p]; kw;Wk; mOj;j kPl;rp tpLtpg;G Neha; 
(bends) ghjpg;Gfs; nghJthff; fhzg;gLfpd;wd.  
 
fhh;gd;-il-Mf;i]L er;Nrw;wj;jpd; NghJ> Mf;]p[dpd; Njit mjpfhpf;fpwJ. 
,uj;jj;jpy; Mf;]p[d; msT FiwAk; NghJ %r;Rj;jpzwy; Vw;gl;Lj; Njhy; fU 
ePy epwkhf fhzg;gLfpwJ.  
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Rthr kz;lyf; NfhshWfs; (Disorders of Respiratory system):  
M];Jkh (Asthma): 
 
M];Jkhthy; ghjpf;fg;gl;lth;fspd; %r;Rf;fpisf; Foy;fs kw;Wk; %r;Rf;fpis 
Ez;Foy;fs; FWfp> cl;Rth; tPf;fj;Jld; fhzg;gLk;. ,jdhy; Rthrpg;gJ 
fbdkhfpwJ. J}R> kUe;Jg;nghUl;fs;> kfue;jj;Jfs;fs;> rpytif 
czTg;nghUl;fshd kPd;fs;> ,why;fs;> kw;Wk; rpy goq;fs; Nghd;wit 
M];Jkhit Vw;gLj;jf;$ba xt;thikA+f;fpfs; (Allergens) MFk;.  
 
vk;/igrPkh (Emphysema) (EiuaPuy; milg;G)  
 
vk;/igrPkh vd;gJ ehs;gl;l %r;Rtplj; jpzWfpd;w epiyiaf; Fwpf;Fk;. fhw;W 
Ez;ziwfspd; nky;ypa Rth; nfhQ;rk; nfhQ;rkhfr; rpije;J thA 
ghpkhw;wj;jpw;fhd Rthrg; gug;G Fiwtjd; fhuzkhf ,e;Neha; Vw;gLfpwJ. 
mjhtJ fhw;W Ez;ziwfs; mfyg;gLjNy vk;/igrPkh vdg;gLfpwJ.  
 
fhw;wpy; Jfs; khRgLj;jpfspd; (Particulate pollutant 2.5) msT ehSf;F 
ehs; mjpfhpj;Jf; nfhz;bUf;fpwJ. ,it Rthr Neha;fis 
Vw;gLj;Jfpd;wd. Giff;fhpapdhYk;> GifapdhYk; fhw;W 
khRgLj;jg;gl;Ls;sJ vd;W kj;jpa khRf;fl;Lg;ghl;L thhpak; (Central 
Pollution control board) mwpf;if ntspapl;Ls;sJ. ,ijf;fl;Lg;gLj;Jk; 
nghUl;L ,e;jpahtpd; gy efuq;fspy; mOj;jg;gl;l ,aw;if vhpthA 
(Compressed Natural gas) vhpnghUshfg; gad;gLj;jg;gLfpwJ.  
 
xt;thik Vw;glf;fhuzk; xt;thikA+f;fpfs; (Allergens) MFk;. xU 
khRepiwe;j gFjpf;Fs; Eioe;jTld; Jk;kYk; ,UkYk; khwp khwp 
Njhd;Wk;. Vnddpy; ek; Rthrg;ghijapy; ghjpg;G Vw;gl;l rpy 
epkplq;fSf;Fs; xt;thikA+f;fpfSf;F vjpuhf cly; nray;gLfpwJ. 
tPf;fj;ij xt;thikA+f;fpfs; J}z;Lfpd;wd. M];Jkh rhjhuzkhf 
ntspg;gLk; xt;thikahFk;.  
 
,e;Neha;f;fhd Kf;fpa fhuzk; Gifg;gpbj;jyhFK;. Vnddpy; ,g;gof;fk;> fhw;W 
Ez;ziwfspd; Rthpd; rthrg;gug;igf; Fiwj;J tpLk;.  
 
khh;Gr;rsp Neha; (Bronchitis):  
 
%r;Rf;Fohapid EiuaPuy;fSld; ,izf;Fk; %r;Rf;fpisf; Foy;fs; Gif 
khrghL kw;Wk; Gifgpbf;Fk; gof;fk; Mfpatw;wpdhy; tPf;fkilfpwJ. khh;Gr;rsp 
Nehapd; mwpFwpfshf ,Uky;> %r;Rj;jpzwy; kw;Wk; EiuaPuy;fspy; 
Nfhiog;nghUs; Njhd;Wjy; Mfpatw;iwf; $wyhk;.  
 
epNkhdpah (rspf;fhar;;ry;) (Pneumonia): 
 
ghf;Bhpah my;yJ itu]; njhw;Wfshy; EiuaPuy;fs; tPq;fpa epiyia 
miltjw;F epNkhdpah my;yJ rspf;fha;r;ry; vd;W ngah;. Nfhiog;nghUs; 
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(sputum) cw;gj;jp> %f;filg;G> %r;Rj;jpzwy;> njhz;ilg;Gz; Nghd;wit 
,jd; mwpFwpfshFk;.  
 
fhr Neha; (Tuberculosis):  
 
ikf;Nfhghf;Bhpak; bA+gh;FNy (Mycobacterium tuberculae) vDk; ghf;Bhpaj;jhy; 
,e;Neha; kdpjDf;F Vw;gLfpwJ. ,e;Neha; njhw;W> EiuaPuy;fs; kw;Wk; 
vYk;Gfisg; ghjpf;Fk;. khh;giwf;Fk; EiuaPuy;fSf;Fk; ,ilNa jputk; Nrh;tJ> 
,e;Nehahy; Vw;gLk; Kf;fpakhd ghjpg;ghFk;.  
 
Rthr kz;ly ghjpg;Gfs;:  
 
• EiuaPuy; ,uj;jf;fl;b (Pulmonary embolism):EiuaPuypy; Vw;gLk; 

,uj;jf;fl;b.  
• khh;Gr;rsp (Bronchitis):vd;gJ fpis %r;Rf;Foy; Rtw;wpy; Vw;gLk; 

tPf;fkhFk;.  
• M];Jkh (Asthma): vd;w epiyapy; fhw;Wg;ghij RUq;fp> tPq;fp NkYk; 

Nfhioiar; Ruj;jy; MFk;.  
 

• EiuaPuy; Gw;WNeha; (Lung cancer):Gw;WNehapd; tpisT ,wg;G MFk;. 
Gifgpbj;jy; EiuaPuy; Gw;WNehapd; Neha; tha;g;Gf; fhuzpahFk;.  
 

• epNkhdpah (Pneumonia):EiuaPuy; tPq;fp ,e;Nehahy; rpwpa 
Ez;fhw;Wg;igfshd my;tpNahy]; ghjpg;gilfpd;wJ.  
 

• EiuaPuy; tPf;fk;(Pulmonary edema): ,e;Nehapy; EiuaPuy; jpR kw;Wk; fhw;W 
,ilntspfspy; ePH; Nfhh;j;jy; Vw;gLk;.  
 

• vk;igrPkh (Emphysema): ,e;epiyapy; fhw;Wg;igfs; nghpjhtjhy; Rthr 
tPjk; Fiwfpd;wJ.  

• EiuaPuy; RUf;f Neha; (Atelectasis):fhw;Wg;igfs; RUq;Ftjhy; EiuaPuypd; 
fJg;G my;yJ KOEiuaPuYk; RUq;fptpLk; epiyahFk;.  
 

• fhr Neha; (Tuberculosis):ikNfhghf;Bhpak; bA+gh;FNy vDk; ghf;Bhpa 
njhw;wpdhy; Vw;gLk; NehahFk;.  

• EiuaPuy; rt;T (Pleurisy):tPf;fNeha; ,e;Neha; EiuaPuy; ciwahd 
gSuhtpy; Vw;gLk; tPf;fk; MFk;.  

 
njhopy; rhh;e;j Rthrf; FiwghLfs; (Occupational respiratory disorders):  
xUth; gzpGhpAk; gzpaplj;jpw;Nfw;g Vw;gj; njhopy; rhh;e;j Rthrf; NfhshWfs; 
Vw;gLfpd;wd. fy; miuj;jy; my;yJ fy; cilj;jy;> fl;Lkhdj;jsq;fs; kw;Wk; 
gUj;jp Miyfspy; gzpGhpNthh;f;F> mq;F ntspahFk; J}Rg;nghUl;fs; Rthrg; 
ghijiag; ghjpf;fpd;wd. ePz;l ehl;fs; ,g;nghUl;fisr; Rthrpf;f NehpLk; NghJ 
EiuaPuypy; tPf;fk; Vw;gl;L ehhpiof;fl;b (Fibrosis) Njhd;WfpwJ. ,e;Neha; 
EiuaPuy;fis kpfTk; fLikahff; Nrjg;gLj;Jk;> kzy; miuj;jy; kw;Wk; 
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fy;ehh; epWtdq;fspy; gzpGhpNthh;> rpyf;fhit njhlh;e;J Rthrpg;gjhy; KiwNa 
rpypf;Nfhrp]; (Silicosis) kw;Wk; m];ng];Nlh]p]; (Asbestosis) vd;w njhopy; 
rhh;e;j Rthr Neha;fs; Njhd;Wfpd;wd. njhopw;rhiyfspy; gzpGHpgth;fs; 
,e;Neha;fisj; jLf;Fk; nghUl;Lg; ghJfhg;G Kfj;jpiufis (Protective masks) 
fz;bg;ghf mzpe;J nfhs;s Ntz;Lk;.  
 
Gifgpbj;jyhy; Vw;gLk; jPa tpisTfs; (Effects of Smoking):  
 
80% EiuaPuy; Gw;WNeha; Gifgpbj;jjhy; kl;LNk Vw;gLfpwJ vd;W Muha;r;rp 
KbTfs; njhptpf;fpd;wd.  
 
Gifapiyia vhpg;gjhy; cUthFk; Gifia cs;spOg;gNj Gifj;jy; vdg;gLk;. 
Gifgpbj;jyhy; ntspahFk; Gifapy; Mapuf;fzf;fhd jPq;FjUk; 
Ntjpg;nghUl;fs; fye;Js;sd. vLj;Jf;fhl;lhf> epf;Nfhbd;> jhh;> fhh;gd; 
Nkhdhf;irl;> mk;Nkhdpah> fe;jf – il – Mf;irL kw;Wk; kpfr;rpwpa mstpy; 
Mh;rdpf; Nghd;w nghUl;fs; mstpy; Mh;rdpf; Nghd;w nghUl;fs; ,g;Gifapy; 
mlq;fpAs;sd. fhh;gd; Nkhdhf;irl; kw;Wk; epf;Nfhbd; Nghd;wit ,uj;jf; 
Foha;fis kpff; fLikahfr; Nrjg;gLj;Jfpd;wd. Gifapiyapd; jhh; er;Rg; 
nghUs; Rthrj;jpd; thAg; ghpkhw;wj;ijg; ghjpf;fpwJ. epf;Nfhbd;> 
Gifgpbj;jiyj; J}z;lf;$ba Nghijg;nghUshFk;. ,J ,jaj;Jbg;ig 
mjpfhpg;gJld;> ,uj;j ehsq;fisf; FWfr; nra;J> kpif ,uj;j mOj;jk; kw;Wk; 
,ja Neha;fis (Coronary heart diseases) Njhw;Wtpf;fpd;wJ. fhh;gd; 
Nkhdhf;i]L jpRf;fSf;fhd Mf;]p[d; tpepNahfj;ijf; Fiwf;fpwJ. 
Gifgpbf;fhjth;fis tplg; Gif gpbg;gth;fs; EiuaPuy; Gw;WNeha;> tha; kw;Wk; 
njhz;ilg;Gw;W Nehahy; mjpfk; ghjpf;fg;gLfpd;wdh;. NkYk; Gifgpbj;jyhy; 
tapW> fizak; kw;Wk; rpWePh;g;ig Nghd;w cWg;GfspYk; Gw;W cz;lhfpwJ. 
mJkl;Lky;yhJ tpe;jZf;fspd; vz;zpf;ifiaAk; FiwfpwJ.  
 
Gifgpbj;jy;> Rthrg;ghij kw;Wk; fhw;Wg;igfisAk; rpijg;gjhy; EiuaPuy; 
milg;G kw;Wk; ehs;gl;l khh;Gr;rsp Neha; Mfpatw;iw cz;lhf;Fk;. ,t;tpU 
Neha;fSk; M];JkhTld; ,ize;J Kw;wpa EiuaPuy; ghij milg;G Neha; 
(Chronic obstructive Lungs Disease – COLD) vd miof;fg;gLfpwJ. xUth; 
Gifgpbj;jyhy; ntspNaWk; 85% Gif mtuhNyNa cs;spOf;fg;gLfpwJ. 
mtUf;F mUfpy; ,Ug;gth;fs; ,g;Gifia cs;spOj;J kiwKfg; 
Gifgpbg;gth;fshfp (Passive smokers) mth;fSk;> ,jdhy; ghjpf;fg;gLfpwhh;fs;. 
Gifgpbf;Fk; gof;fk; cs;sth;fSf;Fj; jFe;j topfhl;LjYk; fUj;JiuAk; 
(Counselling) toq;Ftjhy; ,g;gof;fj;jpypUe;J mth;fis kPl;f ,aYk;.  
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ghlk; - 7 
cly; jputq;fs; kw;Wk; Rw;Nwhl;lk; 

 
kdpjdpd; ,uj;j Xl;l kz;lyj;jpd; %yk; xU kpy;yp ypl;lh; ,uj;jkhdJ 6 
tpdhbfspy; ,jaj;jpypUe;J ghjk; tiu nrd;W kPz;Lk; ,jaj;jpw;F te;J 
Nrh;e;J tpLfpwJ. ,Nj msT ,uj;jk; tputy; Kiw %yk; nry;y 60 Mz;Lfs; 
Njitg;glyhk;.  
 
cly; jputq;fspd; rkepiy NgZjy; kw;Wk; cly; ntg;gepiy guhkhpj;jy; 
(ntg;gg; ghpkhw;wk;) Nghd;wtw;iwAk; Rw;Nwhl;l kz;lyk; Nkw;nfhs;fpd;wJ.  
 
cly; jputq;fs; (Body fluids): 
cly; jputq;fs; ,Utifg;gLk;. mit> nry;ypd; cl;Gwj;jpy; cs;s nry; cs; 
jputk; (Intracellular fluid), kw;Wk; nry;ypd; ntspg;Gwj;jpy; cs;s nry; ntsp 
jputk; (Extracellular fluid) vd;gd MFk;.  
 
,uj;jj;jpYs;s cl;nghUl;fs; (Composition of Blood):  
,uj;jk; jput epiyapYs;s ,izg;Gj;jpRthFk;. ,J gpsh];kh vDk; 
jputg;gFjpiaAk; mjDs; kpjf;Fk; Mf;fj;Jfs;fisAk; (formed elements) 
nfhz;lJ. nkhj;j ,uj;jf; nfhs;sstpy; 55% gpsh];khTk;>45% Mf;fj; 
Jfs;fSk; (,uj;j nry;fs;) cs;sd. 70 fpNyh vilAs;s kdpjdpy; cs;s 
,uj;jj;jp; nfhs;ssT Vwj;jho 5000 kpyp (5yp) MFk;.  
 
fy;yPuy; ,Utopfspy; ,uj;jj;ijg; ngWfpwJ. fy;yPuy; jkdp Mf;rp[d; 
epiwe;j ,uj;jj;ij ,jaj;jpypUe;Jk;> fy;yPuy; Nghh;l;ly; rpiufs;> Fly; 
kw;Wk; ,ju tapw;Wg;Gw cWg;GfspypUe;Jk; ,uj;jj;ijf; fy;yPuYf;Ff; 
nfhz;LtUfpd;wd. fy;yPuypypUe;J fy;yPuy; rpiufshy; ,uj;jk; kPz;Lk; 
,jaj;jpw;Ff; nfhz;L nry;yg;gLfpwJ.  
 
gpsh];kh (Plasma):  
gpsh];khtpy;> ePH; (80 – 92%) kw;Wk; ePhpy; fiue;Js;s nghUl;fshd gpsh];kh 
Gujq;fs;> fdpkg; nghUl;fs; (0.9%)(Inorganic constituents fhpkg;nghUl;fs; 
(0.1%) (Organic constituents) kw;Wk; Rthr thAf;fs; Mfpait 
cs;slq;fpAs;sd. fy;yPuypy; cw;gj;jp nra;ag;gLk; ehd;F Kf;fpa gpsh];kh 
Gujq;fshtd my;Gkpd; (Albumin), FNshGypd; (Globulin), GNuhj;uhk;gpd; 
(Prothrombin) kw;Wk; /igg;hpNdh[d; (Fibrinogen) Mfpait. my;Gkpd; 
,uj;jj;jpd; CLfyg;G mOj;jj;ij (Osmotic pressure)  eph;tfpf;fpwJ. 
FNshGypd;> madpfs;> `hh;Nkhd;fs;> nfhOg;G Mfpatw;iwf; flj;JtJld; 
Nehnajph;g;Gg; gzpapYk; cjTfpwJ. NkYk; GNuhj;uhk;gpd; kw;Wk; /igg;hpNdh[d; 
Mfpa ,uz;L gpsh];kh Gujq;fSk; ,uj;jf; ciwjypy; gq;Nfw;fpd;wd. A+hpah> 
mkpNdh mkpyq;fs;> FSf;Nfh];> nfhOg;G kw;Wk; itl;lkpd;fs; Mfpad 
gpsh];khtpy; cs;s fhpkg;nghUl;fshFk;. Nrhbak;> nghl;lhrpak;> fhy;rpak; 
kw;Wk; kf;dPrpak; Mfpatw;wpd; FNshiuLfs;> fhh;gNdl;Lfs; kw;Wk; 
gh];Ngl;Lfs; Mfpad gpsh];khtpy; cs;s fdpkg;nghUl;fshFk;.  
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Mf;ff; $Wfs; (Formed elements): 
,uj;jr; rptg;gZf;fs; (Erythrocytes), ,uj;j nts;isaZf;fs; (Leucocytes) 
kw;Wk; ,uj;jj; jl;Lfs; (Platelets) Mfpait ,uj;jj;jpy;  
 
,uj;jr; rptg;gZf;fs; (Red Blood cells):  
,uj;jr; nry;fspy; ,uj;jr; rptg;G mZf;fNs kpf mjpf mstpy; 
fhzg;gLfpd;wd. xU MNuhf;fpakhd Mzpd; ,uj;jj;jpy; xU fd kpy;yp 
kPl;lUf;Fr; Vwj;jho 5 Kjy; 5.5 kpy;ypad; rptg;gZf;fSk; ngz;zpd; 
,uj;jj;jpy;> xU fd kpy;yp kPl;lUf;F Vwj;jho 4.5 Kjy; 5.0 kpy;ypad; 
rptg;gZf;fSk; fhzg;gLfpd;wd. ,uj;jr; rptg;gZtpd; mikg;igg; fhl;LfpwJ. 
,uj;jr; rptg;gZf;fs; Vwj;jho 7 m  (ikf;NuhkPl;lh;) tpl;lKila kpfr;rpwpa 
nry;fshFk;.  
 
,UGwKk; Fope;j jd;ikAila ,uj;jr; rptg;gZf;fs; mtw;wpd; Gwgug;Gf;Fk; 
nfhs;ssTf;Fk; ,ilNaahd tpfpjj;ij mjpfhpf;fpd;wJ. mjdhy; nry;fspd; 
cs;Sk; GwKk; Mf;]p[d; vspjhf CLUTfpwJ. ,uj;jr; rptg;gZf;fspy; 
cl;fU> ikl;Nlhfhz;bhpah> hpNghNrhk;fs; kw;Wk; mfg;gpshr tiyg;gpd;dy; 
Nghd;w nry; Ez;ZWg;Gfs; fhzg;gltpy;iy. ,jdhy; mjpfkhd 
`PNkhFNshgpidj; jd;dfj;Nj nfhs;tjd; %yk; ,it nry;fspd; Mf;]p[d; 
Vw;Gj;jpwid mjpfhpj;Jf;nfhs;fpd;wd.  
 
cly; eyKs;s kdpjdpy; rptg;gZf;fspd; ruhrhp tho;ehs; Vwj;jho 120 
ehl;fshFk;. 120 ehl;fisf; fle;j rptg;gZf;fs; kz;zPuypy; mopf;fg;gLfpd;wd. 
vdNt kz;zPuy; ,uj;jr; rptg;gZf;fspd; ,LfhL (my;yJ) fy;yiw 
vdg;gLfpwJ. P̀NkhFNshgpdpd; P̀k; gFjp kW gad;ghl;bw;fhf vYk;G 
k[;i[f;Fj; jpUk;Gfpd;wd. nghpath;fspy;> Mf;]p[d; FiwAk; Ntisapy;> 
rpWePufq;fshy; RUf;fg;gLk; vhpj;nuhghal;bd; (Erythropoietin) vDk; `hh;Nkhd; 
vYk;G k[;i[apy; ,uj;jr; rptg;gZf;fis cw;gj;jp nra;Ak; jz;L nry;fisj; 
J}z;b (Stem cells) ,uj;jr; rptg;gZf;fis cw;gj;jp nra;a cjTfpd;wJ. 
gpsh];khtpYs;s ,uj;jr; rptg;G mZf;fSf;Fk;> ,uj;jr; gpsh];khtpw;Fk; 
,ilNa cs;s tpfpjkhdJ `pkl;Nlhfphpl; (Haematocrit) vDk; nry; mlh;j;jpf; 
nfhs;ssT (Packed cell volume) mstplg;gLfpd;wJ.  
 
,uj;j nts;isaZf;fs; (White blood cells):  
,uj;j nts;is mZf;fs;> cl;fUf;fisf; nfhz;l epwkw;w> mkPgha;L tbtk; 
kw;Wk; ,af;fk; cilar; nry;fshFk;. NkYk; ,it `PNkhFNshgpd; kw;Wk; 
,ju epwkpfsw;wit. xU ruhrhp eykhd kdpjdpy; xU fd kpy;yp ypl;lh; 
,uj;jj;jpy; Vwj;jho 6000 Kjy; 8000 ,uj;j nts;isaZf;fs; fhzg;gLfpd;wd. 
nts;isaZf;fspd; tiffisg; fhzyhk;. nts;is mZf;fisj; Jfs;fspd; 
mbg;gilapy; ,UKf;fpag; gphpTfshfg; gphpf;fyhk;. mit> Jfs;fSila 
nts;isaZf;fs; (Granulocytes) kw;Wk; Jfs;fsw;w nts;isaZf;fs; 
(Agranulocytes) MFk;.  
 
Jfs;fSila nry;fis %d;W tiffshfg; gphpf;fyhk; mit epA+l;Nuh/gpy;fs; 
(Neutrophils) <rpNdh/gpy;fs; (Eosinophils) kw;Wk; NgNrh/gpy;fs; (Basophils) 
MFk;.  
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Jfs;fSila nts;isaZf;fs;:  
epA+l;Nuh/gpy;fs; (Neutrophils): 
epA+l;Nuh/gpy;fs;> n`l;bNuh/gpy;fs; vd;Wk; miof;fg;gLfpd;wd. nky;ypa 
,ioahy; ,izf;fg;gl;l 3 my;yJ 4 fJg;Gfisf; nfhz;l cl;fUitf; 
nfhz;bUg;gjhy; ,it gy;YU cl;fU epA+l;Nuh/gpy;fs; (Polymorpho nuclear 
cells) vd;Wk; miof;fg;gLfpd;wd. nkhj;j nts;isaZf;fspy; 60% - 65% 
,t;tifiar; rhh;e;jit. tpOq;Fk; jd;ik (Phagocytic) nfhz;l ,it> 
fpUkpfshy; ghjpf;fg;gl;l jpRf;fspd; cs;Sk; GwKk; mjpf vz;zpf;ifapy; 
FOKfpd;wd.  
 
<rpNdh/gpy;fs; (Eosinophils): 
<rpNdh/gpy;ypd; cl;fUf;fs; ,U fJg;Gfisf; nfhz;lit. mtw;iw ,izf;f 
nky;ypa ,izg;ig nfhz;bUf;fpd;wd. ,it tpOq;Fk; jd;ikaw;wit 
(Nonphagocytic) nkhj;j nts;isaZf;fspy; 2% - 3% tiu ,t;tif nry;fs; 
cs;sd. clypy; rpy xl;Lz;zpj; njhw;W kw;Wk; xt;thik Vw;gLk; NghJ 
,tw;wpd; vz;zpf;if mjpfhpf;fpd;wJ.  
 
NghNrh/gpy;fs; (Basophils): 
nts;isaZf;fspy; kpfTk; Fiwthd vz;zpf;ifapy; (0.5 – 1.0%) cs;sit 
NgNrh/gpy;fs; MFk;. irl;Nlh gpshrj;Jfs;fs; nghpajhfTk; <rpNdh/gpy;fis 
tpl vz;zpf;ifapy; FiwthfTk; cs;sd. nghpa cl;fU> gy xLf;fq;fshy; 
Vw;gl;l fJg;GfSld; fhzg;gLfpd;wd. Mdhy;> mit nky;ypa ,iofshy; 
,izf;fg;gltpy;iy. `pg;ghhpd;> nruNlhdpd; kw;Wk; `p];lkpd;fs; Nghd;wtw;;iw 
,it Ruf;fpd;wd. cly; jpRtpy; tPf;fq;fs; vw;gLj;Jk; tpidfspYk; ,it 
Kf;fpa gq;fhw;Wfpd;wd.  
 
Jfs;fsw;w nts;isaZf;fs; (Agranulocytes):  
epzePh; Rug;gpfs; kw;Wk; kz;zPuypy; cw;gj;jpahFk; ,t;tif 
nts;isaZf;fspy; irl;Nlhgpshr Jfs;fs; ,y;iy. ,tw;iw ypk;Nghirl;Lfs; 
(Lymphocytes) kw;Wk; NkhNdhirl;Lfs; (Monocytes) vd ,Utifahfg; 
gphpf;fyhk;. nkhj;j ,uj;j nts;isaZf;fspy; 28% ypk;Nghirl;LfshFk;. ,it 
nghpa> cUz;ilahd cl;fUitAk; rpwpjsT irl;Nlhgpshrj;ijAk; 
nfhz;lit. ypk;Nghirl;Lfs; B- ypk;Nghirl;Lfs; kw;Wk; T– ypk;Nghirl;Lfs; 
vd ,Utifg;gLk;. ,t;tpU tif ypk;Nghirl;LfSk; Neha; jLg;ghw;wypy; 
gq;Nfw;fpd;wd. B nry;fs; Neha;  
vjph;g;nghUis (Antibodies) cUthf;fp> may; nghUl;fshy; Vw;gLk; jPa 
tpisTfisr; nraypof;fr; nra;fpd;wd. T nry;fs; nry;top Neha; jilf;fhg;gpy; 
(Cell mediated immunity) gq;Nfw;fpd;wd.  
 
NkhNdhirl;Lfs; my;yJ khf;Nuh/Ng[;fs; (Monocytes (or) Macrophages): 
,it tpOq;F nry;fs; MFk;. NkYk; kh];l;nry;fis xj;j ,it> rpWePuf 
tbt cl;fUitf; nfhz;Ls;sd. nkhj;j ,uj;j nts;isaZf;fspy; ,it 1 – 
3% MFk;. ika euk;G kz;lyj;jpYs;s khf;Nuh/Ng[;fs;> ikf;Nuhfpspah 
(Microglia) vd;W miof;fg;gLfpd;wd. fy;yPuypd; igf;Fopfspd; milg;Gfspy; 



 

45 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

(Sinusoids) ,itfSf;F ‘fg;/gh;nry;fs;’(Kupffer cells) vd;Wk;> EiuaPuy; 
gFjpapy; ,itfSf;Ff; fhw;W Ez;ziw ‘khf;Nuh/Ng[;fs;’(Alveolar 
macrophages) vd;Wk; ngah;.   
,uj;jj; jl;Lfs; jpuhk;Nghirl;Lfs; vdTk; miof;fg;gLfpd;wd. ,it vYk;G 
k[;i[apYs;s rpwg;G nry;fshd nkfhNfhpNahirl;Lfshy; (Megakaryocytes) 
cw;gj;jp nra;ag;gLfpd;wd. ,it cl;fUf;fs; mw;wit. kdpjdpd; xU fd 
kpy;yp kPl;lh; ,uj;jj;jpy; 1,50,000 – 3,50,000 tiu ,uj;jj; jl;Lfs; 
fhzg;gLfpd;wd. ,it ,uj;j ciwjypy; <LgLk; nghUl;;fisr; Ruf;fpd;wd. 
,t;tZf;fspd; vz;zpf;if Fiwe;jhy; ,uj;j ciwjy; NfhshWfs; (Clotting 
disorders) Vw;gl;L clypy; mjpfg;gbahd ,uj;j ,og;G Vw;gLk;.  
 
,uj;j tiffs; (Blood groups):  
,Jtiu ABO kw;Wk; Rh vd ,U nghJthd ,uj;j tiffs; gad;ghl;by; 
cs;sd.  
 
ABO ,uj;j tif (ABO Blood groups): 
,uj;jr; rptg;gZf;fspd; Nkw;Gwg; glyj;jpy; ,Uf;Fk; my;yJ ,y;yhj 
Md;b[d;fspd; (antigens) (vjph;g;nghUs;) mbg;gilapy; A, B, AB kw;Wk; O vd 
ehd;F tiffshf ,uj;jj;ij tif gLj;jyhk;.  
 
A, B kw;Wk; O gphpT kdpjh;fspd; ,uj;jg; gpsh];khtpy; ,aw;ifahfNt 
vjph;tpidg; nghUl;fs; Antibodies/ agglutinins) cs;sd.  
 
midj;J tif mfSl;bNdh[d;fSk; Rf;Nuh];>D- fhyf;Nlh];>N-mrpl;ily; 
FSf;Nfhyikd; kw;Wk; Kid mkpNdh mkpyq;fs; (terminal amino acids) 
Mfpa nghUl;fisf; nfhz;Ls;sd.  
 
Rh fhuzp (D antigen) vDk; kw;WnkhU Gujk; ,uj;jr; rptg;gZf;fspd; 
Nkw;gug;gpy; ngUk;ghyhd kdpjh;fspy; (80%) fhzg;gLfpwJ. ,J hPr]; Fuq;fpd; 
(Rhesus monkey) ,uj;jr; rptg;gZf;fspy; cs;s Gujj;ij 
xj;Jf;fhzg;gLtjhy; ,it Rh fhuzp vdg;ngahplg;gl;lJ. ,uj;jr; 
rptg;gZf;fspd; Nkw;gug;gpy; ,e;j D Md;b[d; fhzg;gl;lhy; mth;fs; Rh+(Rh 
cilNahh;) kdpjh;fs; vdTk; D Md;b[d; mw;wth;fs; Rh+(Rh mw;Nwhh;) 
kdpjh;fs; vdTk; fUjg;gLth;. xUtUf;F ,uj;jk; nrYj;Jk; Kd;G ,e;j Rh 
fhuzp nghUj;jj;ijAk; (compatibility) ghpNrhjpf;f Ntz;Lk;.  
 
,uj;j tiffspy; fPo;f;fz;Ls;sthW Md;b[pd; (Antigen) kw;Wk; vjph;tpidg; 
nghUl;fs; (Antibodies) fhzg;gLfpd;wd.  
 
,uj;j tFg;G  ,uj;jr; rptg;gZf;fspy; 

fhzg;gLk; mf;Sl;bNdh[d;fs; 
(Md;b [d;fs;)  

gpsh];khtpy; 
fhzg;gLk; 
mf;Sl;bdpd;fs; 
(Md;bghb)  
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A A Md;b B 

B B Md;b A 

AB AB Md;bghbfs; ,y;iy 

O Md;b[d; ,y;iy Md;b A kw;Wk; Md;b 
B 

 
xU Rh-jha;>Rh+fUitr; Rkf;Fk; NghJ jpRg;nghUe;jhepiy (Incompatibility – 
mismatch) Vw;gLfpwJ. Kjy; fUj;jhpg;gpd; NghJ fUtpd; Rh+ Md;b n[d;fs; 
jha;Nra; ,izg;Gj; jpRthy; gphpf;fg;gLtjhy; jhapd; ,uj;jj;NjhL mit 
njhlh;G nfhs;stha;g;gpy;iy. ,Ue;jNghJk;> Kjy;  Foe;ij gpwg;gpd;NghJ 
fUtpd; Rh+Md;bn[d;fspy; rpwpjsT jhapd; ,uj;jj;jpy; fyg;gjhy;> jhapd; 
clypy; D vjph;tpidg; nghUl;fspd; cw;gj;jp njhlq;Ffpd;wJ. mLj;j 
Foe;ijf;fhff; fUj;jhpf;Fk; NghJ Rh-jhaplkpUe;J Rh+ vjph;tpidg; nghUl;fs; 
fUtpd; ,uj;j Xl;lj;jpy; fye;J fUtpd; rptg;gZf;fis xopf;fpd;wd. vdNt 
fUthdJ ,wf;f NehpLfpwJ. ,uj;jr; Nrhif (Anaemia) kw;Wk; kQ;rs; 
fhkhiy (Jaundice) Nghd;w FiwghLfshy; mf;fU ghjpf;fg;gLfpwJ. ,jw;Ff; 
fhuzkhFk;. ,e;epiyf;F vhpj;Nuhgpsh];Nlh]p]; /gPlhyp]; (erythroblast osis 
foetalis ) vd;W ngah;. ,e;epiyiaj; jtph;f;f Kjy; gpurtj;jpw;Fg; gpd; 
cldbahf Rh nefl;bt; jha;f;F (Anti D Antbodies)D Md;bghbf;fhd 
vjph;tpidg; nghUshd Nuhf;fk; (Rhocum) vd;Dk; kUe;ij Crpapd; %yk; 
nrYj;j Ntz;Lk;.  
 
,uj;jk; ciwjy; (Coagulation of Blood)  
 
xU fhak;gl;l ,lj;jpypUe;J ,uj;jk; ntspahtijj; jLf;Fk; nghUl;L ,uj;jf; 
fl;b (blood clot) cUthfp mjpfkhd ,uj;jg; Nghf;if epWj;Jk; epfo;Nt 
,uj;jk; ciwjy; (coagulation /clotting of blood)  vdg;gLfpwJ.  
 
,uj;jf; Foha;fspYs;s vz;NlhjPypak; rpijtile;J mjd; RthpYs;s 
,izg;Gj; jpRf;fis ,uj;jk; eidf;Fk; NghJ> ,uj;j ciwjy; epfo;T 
Muk;gkhfpwJ.  
 
nray;glh epiyapYs;s GNuhj;uhk;gpd; vd;Dk; Gujk;> fhy;rpak; madpfs; kw;Wk; 
itl;lkpd; K Mfpaw;wpd; Kd;dpiyapy; nray;gLk; jpuhk;gpdhf khw;wkilfpwJ. 
jpuhk;gpd;> ,uj;jg; gpsh];khtpy; fiue;j epiyapYs;s /igg;hpNdh[id> 
fiuahj /igg;hpd; ,iofshf;Ffpd;wd. ,t;tpiofs; xd;Wf;nfhd;W ,ize;J 
,uj;jr; nry;fisj; #o;e;J xU tiyg;gpd;dy; mikg;ig cz;lhf;FfpwJ. 
NkYk; /igg;hpd; tiyg;gpd;dy; fhak;gl;l ,uj;jf; Foypy; FzkhFk; tiu 
milg;ig Vw;gLj;jp ,uj;jk; ntspNawhky; jLf;fpwJ. rpwpJ Neuj;jpw;Fg; gpwF 
/igg;hpdpy; cs;s Ez;zpiofs; RUq;fp ntsph; kQ;rs; epwr; rPuk; vDk; 
jputj;ij tiyg;gpd;dy; topNa ntspNaw;Wfpd;wJ. rPuk; (Serum) vd;gJ 
/igg;hpNdh[d; ,y;yhj gpsh];kh thFK;. ,uj;j ciwjiyj; jil nra;Ak; 
,uj;j ciwT vjph;g;nghUshd (Anticoagulant) `pg;ghhpd;> ,izg;Gj; 
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jpRf;fspYs;s kh];l; nry;fspdhy; cUthf;fg;gLfpwJ. ,J rpwpa ,uj;jf; 
Foha;fspy; ,uj;j ciwjiyj; jilnra;fpwJ. 
 
rpijtile;j ,uj;jf;Fohapy; eilngWk; ,uj;j ciwjiy tpsf;Fk; njhlh; 
tiuglk cs;shh;e;j ,uj;j ciwjy; epfo;T:  
 
epzePhpd; gFjpg;nghUl;fSk; mjd; gzpfSk; (Composition of lymph and its 
function):  
,uj;j Ez; ehsq;fspypUe;J jpRf;fSf;Fs; frpAk; 90% jputk; kPz;Lk; ,uj;j 
Ez;ehsq;fSf;Fs;NsNa Eiofpd;wd. vQ;rpa 10% jputj;ij epzePh; ehsq;fs; 
(Lymph vessels) ,uj;jf;Foha;fSf;Ff; nfhz;L nry;fpwJ. epzePH ehsq;fspy; 
cs;s jputj;jpw;F epzePh; vd;W ngah;. epzePh; kz;lyk;> xU rpf;fyhd 
nky;ypa RtUila Foy;fshyhd tiyg;gpd;dy; (Lymphatic vessels) 
mikg;igAk;> tbfl;Lk; cWg;GfisAk; (epzePh; Kbr;R – Lymph nodes) kw;Wk; 
mjpf vz;zpf;ifapy; ntt;NtW epzePh; cWg;GfspYs;s Neha; vjph;g;ghw;wy; 
jd;ik kpf;f nry;fisAk; cs;slf;fpajhFk;.  
 
NjhypYs;s epzePh; Foy;fspYs;s epzePiu tbfl;Lk; epzePh; Kbr;Rfs;> 
fOj;J> njhil kw;Wk; mf;Fs; gFjp> Rthr kw;Wk; czTg;ghij Nghd;w 
,lq;fspy; mjpfkhff; fhzg;gLfpd;wd.  
 
epzePh; Kbr;Rfspy; fhzg;gLk; FWfpa igf;Fopfspd;; (Sinusoids) 
Rth;g;gFjpapy; khf;Nuh/Ng[;fs; (Macrophages) cs;sd. ,uj;jj;jpy; EioAk; 
Neha;f;fpUkpfis khf;Nuh/Ng[; cjtpAld; epzePh; Kbr;Rfs; jLf;fpd;wd. 
epzePhpy; fhzg;gLk; nry;fSf;F ypk;Nghirl;Lfs; vd;W ngah;. epzePhpy; cs;s 
,e;j ypk;Nghirl;Lfs; jkdp ,uj;jj;jpd; %yk; vLj;Jr; nry;yg;gl;L kPz;Lk; 
epzePUf;Fs; kWRow;rp nra;ag;gLfpwJ. rpWFly; RthpYs;s FlYwpQ;rpfspy; 
cs;s yhf;bay; ehsq;fspy; fhzg;gLk; epzePh; %yk; nfhOg;Gg; nghUl;fs; 
cwpQ;rg;gLfpwJ.  
 
,uj;jf;Foha;fspd; mikg;G (Structure of blood vessels):  
 
kdpjdpd; ,uj;jf; Fohapd; Rth;g;gFjp njspthd %d;W mLf;FfshyhdJ.  
 
mit bA+dpf;fh ,d;bkh (cs;sLf;F)> bA+dpfh kPbah (eL mLf;F) kw;Wk; 
bA+dpfh vf;];lh;dh (ntspaLf;F) MFk;.  
 
cs; mLf;F> ,uj;jf;Foypd; vz;NlhjPypaj;jpw;F cWJizahf cs;sJ. eL 
mLf;fpy; nkd; jirr;nry;fSk;> vyh];bd; vDk; Gujj;ijf; nfhz;l 
ntspr;nry; Nkl;hpf;]{k; cs;sJ. ,t;tLf;fpYs;s nkd;jirfs; RUq;fp 
tphptjhy;> ,uj;j ehsKk; RUq;fp tphpfpwJ. NkYk; bA+dpfh vf;]lh;dh (Tunica 
externa) my;yJ bA+dpf;fh ml;ntd;b~pah vDk; ntspaLf;F> nfhyh[d; 
,iofshy; MdJ.  
 
jkdpfs;: (Arteries): 
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,jaj;jpypUe;J ,uj;jj;ij ntspNa vLj;Jr; nry;Yk; ,uj;j ehsq;fSf;Fj; 
jkdpfs; vd;W ngah;. jkdpfs; clypd; Mo;gFjpapy; mike;Js;sd. 
jkdpfspd; Rth;fs; mjpf mOj;jj;ijf; jhq;fpf; nfhs;Sk; tifapy; jbj;Jk;> 
vspjpy; rpijah tz;zKk; fhzg;gLk;. ,f;Foha;fspd; cl;gFjp FWfyhfTk;> 
thy;Tfs; mw;Wk; cs;sd. EiuaPuy; jkdpiaj;jtpu> kw;w jkdpfs; midj;Jk; 
Mf;rp[d; fye;j ,uj;jj;ij vLj;Jr; nry;fpd;wd. ,jaj;jpypUe;J ,uj;jj;ij 
kw;w cWg;GfSf;F vLj;Jr; nry;Yk; Kf;fpa> nghpa jkdp> ngUe;jkdp my;yJ 
mNahh;l;lh (aorta) vdg;gLk;. 2.5 nr.kP tpl;lKk; 2 kp.kP jbkDk; cila 
,g;ngUe;jkdp gy rpW jkdpfshfg; gphpe;J jpRf;fSf;Fs; Cl;lj; jkdpfshf 
Kbtilfpd;wd. jkdpfs; Ez;jkdpfshf gphpf;fpd;wd.  
 
Ez;jkdpfSs; ,uj;jk; EioAk;NghJ mjd; mOj;jk; 85 kp.kP ghujurk; 
(mmHg)(11.3K pa) MFk;. Mdhy; mq;fpUe;J ntspNawp ,uj;j Ez; 
ehsq;fSs; EioAk; NghJ mOj;jk; 35 kp ghjurkhf (4.7k pa) FiwfpwJ. 
(Fwpg;G : 1 kp.kP ghujurk; = 0.13 k pa kp.kP ghjurj;jpd; midj;Jyf (m) 
rh;tNjr (SI. System International) myF fpNyh gh];fy; ( K pa) vdg;gLfpwJ).  
 
jkdpfs; vy;yh ,lj;jpYk; fpisj;J Ez; jkdpfshtjpy;iy. khwhf> rpy 
,lq;fspy; mit mdh];NlhNkhrp]; (anastomoses) my;yJ ,izg;gplq;fis 
cUthf;Ffpd;wd.  
 
,uj;j Ez; ehsq;fs; (Capillaries)  
 
,uj;j Ez; ehsg;gLiffs; (capillary beds) nky;ypa ,uj;j Ez;ehsq;fshy; 
Md tiyg;gpd;dy; mikg;ghy;  Mf;fg;gl;bUf;fpd;wd. mtw;wpd; Rth;fs; 
nky;ypa> xw;iw mLf;fhy; Md jl;il vgpjpyPar; nry;fis (Squamous 
epithelium) nfhz;lit. ,tw;wpy; bA+dpfh kPbah kw;Wk; kPs;jd;ikAila 
ehh;fs; Mfpait fhzg;gLtjpy;iy. ,uj;j Ez; ehsg;gLiffs; ,uj;jj;jpw;Fk; 
jpRf;fSf;Fk; ,ilNa nghUl;fisg; ghpkhwpf; nfhs;Sk; jsq;fshfr; 
nray;gLfpd;wd. ,tw;wpd; Rth;fs; miur;re;jpu thy;Tfshy; 
ghJfhf;fg;gLfpd;wd. ,e;ehsq;fSs; ,uj;jf; nfhs;ssT mjpfk; vdpDk;> ,uj;j 
Xl;lk; nkJthfNt eilngWfpwJ. ,uj;j Ez;ehsq;fspy; fyg;G ,uj;jk; 
(Mf;]p[d; fye;j kw;Wk; Mf;]p[dw;w) fhzg;gLfpd;wJ.  
 
mdh];NlhNkhrp]; vd;why; vd;d?  
,UNtW jkdpfs; ,izAk; ,lq;fs; mdh];NlhNkhrp]; (Anastomoses) 
my;yJ ,izg;gplq;fs; vdg;gLfpd;wd. VNjDk; ,uj;jf; Foha; milg;G 
Vw;gLk; NghJ ,it khw;Wg; ghijfshfr; nray;gl;L ,uj;jj;ijf; 
flj;JfpwJ. (v.fh) %l;LfspYs;s jkdpfs; vz;zw;w mdh];lNkhrp]; 
gFjpfisf; nfhz;Ls;sd. vdNtjhd; %l;Lfs;d %lg;gl;lhYk; ,uj;j 
Xl;lk; jilapd;wpg; gha;tJ VJthfpwJ.  
 
rpiufs; (veins): 
 

nky;ypa Rtuhy; Md> mjpf cs;sPuw;w cl;gFjpiaf; nfhz;l ,uj;j 
ehsq;fNs rpiufshFk;. vdNT> ,it vspjpy; ePSk; jd;ikAilait.  
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jkdpfisf; fhl;bYk; rpiufspd; ,ilaLf;F (Tunica media) nky;ypaJ. 
rpiufspDs; cs;s miur;re;jpu thy;Tfs; ,uj;j xl;lj;ij xNu jpirapy; 
nrYj;j cjTfpwJ. NkYk; ,t;thy;Tfs; ,uj;jk; gpd;Ndhf;fpg; gha;tijAk; 
(Back flow) jLf;fpd;wd. ,uj;j mOj;jk; Fiwthf ,Ug;gjhy; ,uj;j 
khjphpfs; vLf;fj; jkdpfis tplr; rpiufNs rpwe;jit.  

 
,jaj;jir ,uj;j ehsq;fs; (Coronary Blood Vessels):  
 

,jaj;jirfSf;F czT+l;lg; nghUl;fis mspj;J mq;fpUe;J fopTg; 
nghUl;fis ntspNaw;Wk; ,uj;j ehsq;fNs ,jaj;jir ,uj;j 
ehsq;fshFk;. mit KiwNa fNuhdhp jkdp kw;Wk; fNuhdhp rpiufshFk;. 
,jaj; jirfSf;F ,U jkdpfs; ,uj;jj;ij mDg;Gfpd;wd. mit tyJ 
kw;Wk; ,lJ nfhnuhdhp jkdpfshFk;. ,it ngUe;jkdpapypUe;J gphpAk; 
Kjy; fpisahFk;. ,j;jkdpfs; ,jaj;jpd; Nkw;Gwk; kFlk; Nghy; 
#o;e;Js;sjhy; ,it> fNuhdhp jkdp (coronary artery) vdTk; ngah; ngw;wJ. 
(,;yj;jPd; nkhopapy; fNuhdhp vdpy; kFlk; - corona – crown) 
 
Rw;Nwhl;lg;ghijfs; (Circulatory pathways):  
 
,U tif Rw;Nwhl;l kz;lyq;fs; cs;sd. mit jpwe;j kw;Wk; %ba 
tifr; Rw;Nwhl;l kz;lyq;fs; MFk;. jpwe;j tif Rw;Nwhl;l kz;lyj;jpy; 
Rw;Nwhl;lj; jputkhf `PNkhypk;igf; nfhz;bUf;Fk;. ,J ,uj;jf; Foypd; 
topahfg; igf;Fopf;F ,jaj;jhy; ce;jp mDg;gg;gLfpd;wJ. ,e;jg; igf;Fop 
`PNkhrpy; (Haemocoel) vdg;gLk;. jpwe;jtif Rw;Nwhl;lk; fZf;fhypfs; 
(Arthropods) kw;Wk; ngUk;ghd;ikahd nky;Ylypfspy; (Molluscs) 
fhzg;gLfpwJ. %ba tif fw;Nwhl;l kz;lyj;jpy; ,jaj;jpy; ,Ue;J 
ce;jpj;js;sg;gLk; ,uj;jk;> ,uj;j ehsq;fs; topNa gha;fpwJ. ,t;tif 
Rw;Nwhl;lk; tisj;jirg;GOf;fs; (Annelids) jiyf;fhypfs; (Cephalopods), 
kw;Wk; KJnfYk;gpfspy; fhzg;gLfpd;wJ.  

 
midj;J KJnfYk;Gs;s caphpfspYk; jirahyhd> miwfisf; nfhz;l 
,jak; fhzg;gLfpwJ. kP;d;fspy; ,U miwfs; nfhz;l ,jak; cs;sJ. 
kPd;fspd; ,jaj;jpy; ird]; tpNdh];];> xU Mhpf;fps; xU ntd;l;hpf;fps;> 
gy;g]; Mh;BhpNahr]; my;yJ Nfhd]; Mh;l;BhpNahr]; Mfpait cs;sd. 
kPd;fspy; xw;iwr; Rw;Nwhl;lk; fhzg;gLfpwJ. ,Utho;tpfspy; ,uz;L 
Mhpf;fps;fSk;> xU ntd;bhpf;fpSk; cs;sd. ,tw;wpy; ntd;l;hpf;Fyhh; 
,ilr;Rth; ,y;iy Kjiyfs; jtph;j;j Ch;tdtw;wpy; ,uz;L Mhpf;fps;fSk;> 
KOikahfg; gphpf;fg;glhj xU ntd;bhpf;fpSk; cs;sd. ,q;F Mf;]p[d; 
cs;s kw;Wk; Mf;][dw;w ,uj;jk; ntd;l;hpf;fpspDs; xd;whff; fye;J 
fhzg;gLk;. ,jw;F KOikaw;w ,ul;ilr; Rw;Nwhl;lk; (incomplete double 
circulation) vd;W ngah;. Mf;]p[d; fye;j ,uj;jj;ij ,lJ Mhpf;fpSk;> 
Mf;]p[dw;w ,uj;jj;ij tyJ Mhpf;fpSk; ngWfpd;wd. EiuaPuy; 
Rw;Nwhl;lg;ghij kw;Wk; cly; Rw;Nwhl;lg;ghij (Pulmonary and systemic 
circuits) ,Utho;tpfspYk;> Ch;tdtw;wpYk; fhzg;gLfpwJ. Kjiyfs;> gwitfs; 
kw;Wk; ghY}l;bfspy; ,jakhdJ xU Mhpf;fps;fs; kw;Wk; ,U 
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ntd;l;hpf;fps;fisf; nfhz;L fhzg;gLfpwJ. Mhpf;fps;fs; ,uz;Lk; Mhpf;Fyhh; 
,ilr;RthpdhYk; (Inter auricular septum), ntd;l;hpf;fps;fs; ,uz;Lk; 
ntd;l;hpf;Fyhh; ,ilr;RthpdhYk; (Inter ventricular septum) gphpf;fg;gl;Ls;sd. 
,jdhy; Mf;]p[d; fye;j kw;Wk; Mf;]p[d; mw;w ,uj;jk; KOtJkhfg; 
gphpf;fg;gl;Ls;sJ. EiuaPuy; kw;Wk; cly; Rw;Nwhl;lk; njspthff; fhzg;gLfpwJ. 
,t;tiff;F KOikahd ,ul;ilr; Rw;Nwhl;lk; (Complete double circulation) 
vd;W ngah;.   
 
kdpjr; Rw;Nwhl;l kz;lyk; (Human circulatory system): 
Nukz;l; b tPrd;]; (Raymond De viessens) vd;gth; 1706 k; Mz;L ,jaj;jpd; 
mikg;ig tpthpj;jhh;. kdpj ,jak; ,jaj;jir (cardiac muscle) vDk; 
rpwg;Gj;jirahy; Mf;fg;gl;lJ. khh;giwapy; ,U EiuaPuy;fSf;F ,ilNa 
,lJGwk; rw;Wr; rha;thf ,jak; cs;sJ. nghpath;fspd; ,jaj;jpd; vil 
Vwj;jho 300 fpuhk; MFk;. ,jak; Vwf;Fiwa mtuth; %ba ifapd; msT 
,Uf;fyhk;.  
 
kdpj ,jak; ehd;F miwfshyhdJ> Nkw;Gwk; ,U Mhpf;fps;fisAk;> 
(Vl;hpaq;fs;) fPo;g;Gwk; ,U nghpa ntd;l;hpf;fps;fisAk; nfhz;lJ. ghg;gpy;yhpj; 
jirfisf; (Papillry muscles) nfhz;Ls;sjhy; ntz;l;hpf;fps;fspd; Rth; 
Mhpf;fps;fspd; Rtiu tplj; jbj;Jf; fhzg;gLfpwJ. ,jak;> nghpf;fhh;bak; vDk; 
<uLf;F ciwahy; #og;gl;Ls;sJ.  
 
,t;tLf;FfSf;fpilNa cs;s ,ilntsp (Pericardial space) nghpf;fhh;bay; 
,ilntsp vdg;gLfpwJ. ,t;tpilntspapy; nghpf;fhh;bay; jputk; 
epiwe;jpUf;fpd;wJ. ,jar;Rth; %d;W mLf;Ffshy; MdJ. mit> ntspg;Gw 
mLf;fhd vgpfhh;bak; (Epicardium), eLtpy; cs;s kNahfhh;bak; 
(Myocardium) kw;Wk; cl;Gw vz;Nlhfhh;bak; (Endocardium) Nghd;witahFk;.  
 
Nkw;Gw ,U Mhpf;fps;fSk; Mhpf;Fyhh; ,ilr;RthpdhYk; ntd;l;hpf;fps;fs; 
ntd;l;hpFyhh; ,ilr;RthpdhYk; gphpf;fg;gl;Ls;sd. ,j;jLg;Gr;Rth;fspd; %yk; 
Mf;]p[Ds;s kw;Wk; Mf;]p[dw;w ,uj;jk; xd;whff; fye;J tplhky; 
jLf;fg;gLfpwJ.  
 
Mhpf;fps;fs;> ntd;l;hpf;fps;fSld; Mhpf;FNyh ntz;l;hpf;Fyhh; Jis (Auriculo 
ventricular aperture) topNa njhlh;G nfhs;fpwJ. tyg;Gw Mhpf;FNyh 
ntz;l;hpf;Fyhh; Jis %tpjo; thy;tpdhy; (Tricuspid valve) ghJfhf;fg;gLfpwJ. 
,lJ Mhpf;FNyh ntz;l;hpf;Fyhh; Jis><hpjo;thy;T (Bicuspid valve)my;yJ 
kpl;uy; thy;tpdhy; (Mitral valve) ghJfhf;fg;gLfpwJ. ,uj;jj;ij 
Mhpf;fps;fspypUe;J ntd;l;hpf;fps;fSf;F kl;LNk nry;y ,e;j thy;Tfs; 
mDkjpf;fpd;wd. ,e;j thy;Tfs; ,uj;jk; gpd;Ndhf;fpr; nry;tijj; jLf;fpd;wd.  
 
EiuaPuy; jkdp tyJ ntd;bhpf;fpspy; ,Ue;J njhlq;Fk; ,lj;jpYk;> kfh jkdp 
,lJ ntd;bhpf;fpspypUe;J njhlq;Fkplj;jpYk; miur;re;jpu thy;Tfs; 
(Semilunar valves) cs;sd. xt;nthU thy;Tk; %d;W miur;re;jpu tbtf; 
fJg;Gfisf; nfhz;bUf;fpd;wd. ntd;bhpf;fpspd; kNahfhh;bay; jirfs; rPuw;w 
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jirNkLfis ePl;rpfshff; nfhz;Ls;sd. ,jw;F l;ungFNy fhh;dpNa 
(Trabeculae corneae) vd;W ngah;. ,J fhh;Nl nld;bNd Mf (Chordae 
Tendinea) khw;wkile;Js;sJ. miur;re;jpu thy;it %lTk; jpwf;fTk; fhh;Nl 
nld;bNd cjTfpwJ. fhh;Nl nld;bNd ghg;gpy;yhp jirfs; %yk; 
ntd;bhpf;fpspd; mbg;Gw cl;Rthpy; ,izf;fg;gl;Ls;sd. Nkw;ngUQ;rpiu kw;Wk; 
fPo;g;ngUQ;rpiufs; (Superior, inferior venacava) clypy; gy gFjpfspypUe;Jk; 
tUk; Mf;]p[dw;w ,uj;jj;ij tyJ Mhpf;fpis Nehf;fpr; nrYj;Jfpd;wd. 
EiuaPuypypUe;J tUk; Mf;]p[d; epuk;gpa ,uj;jkhdJ ehd;F EiuaPuy; 
rpiufs; topahf ,lJ Mhpf;fpis milfpwJ.  
 
,jaj; Jbg;G Njhd;wYk; guTjYk;:  
kdpj ,jak; kNahn[dpf; tifiar; Nrh;e;jJ. (,jaj; jirapy; cs;s 
fhh;bNahkNahirl;Lfs; Kidg;gpaf;f ePf;fk; ,ay;ghd> rPuhd ,jaj; Jbg;igj; 
Jtf;Ffpd;wd).  
 
,jaj;jpd; kpd; J}z;ly; tpiuthd rPhpaf;fk; nfhz;l ,jaj;jirr; nry;fs; 
,jaj;J}z;b nry;fs; my;yJ Ng];Nkf;fh; nry;fs; vdg;gLk;. Vnddpy;> nkhj;j 
,jaj;jpd; Jbg;G tPjj;ij ,r;nray;fNs jPh;khdpf;fpd;wd. ,e;jg; Ngf;Nkf;fh; 
nry;fs; tyJ irD Vl;hpay; (SA node) fZtpy; mike;Js;sd. tyJ 
Mhpf;fpspd; ,lJ gFjpapy; Mhpf;FNyh ntz;l;hpFyhh; Kbr;R (AV node) 
cs;sJ. Mhpf;FNyh ntd;l;hpf;Fyhh; Kbr;rpypUe;J Njhd;Wk; ,U rpwg;G ,jaj; 
jirapiofSf;F `p];]pd; fw;iwfs; (Bundle of His) vd;W ngah;. ,J 
ntd;l;hpf;Fyhh; ,ilr;Rth; topahff; fPo;Nehf;fpr; nrd;W ntd;l;hpf;fpspd; Rth; 
gFjpapy; Ez;zpiofshf gutpAs;sd. ,jw;F gh;fpd;[p ehhpio (Purkinje 
fibres) njhFg;G vd;W ngah;.  
 
Ng];Nkf;fh; nry;fs;> kpd;Kidg;gpaf;f ePf;fk; (depolarisation) %yk; nry; 
rt;itf; fpsh;r;rpailar; nra;fpd;wd. Nrhbak; cs;Ns EiotjhYk; 
nghl;lhrpak; ntspNaw;wk; FiwtjhYk; njhlf;fj;jpy; kpd; Kidg;gpaf;f ePf;fk; 
nkJthf epfo;fpd;wJ. Fiwe;j gl;r kpd;dOj;j top %yk; fhy;rpak; 
fhy;thiaj; J}z;Ltjd; tpisthfj; Jhpj kpd; Kidg;gpaf;f ePf;fk; 
Njhd;Wfpd;wJ. ,jdhy; nray;epiy kpd;dOj;jk; (Action potential) 
Njhd;Wfpd;wJ. Ng];Nkf;fh; nry;fs;>K+ ntspNaw;wj;jhy; kPz;Lk; nkJthf 
kpd;Kidg;gpaf;fk; milfpwJ.  
 
,jaj; Jbg;G (Heart Beat):  
,jak; rPuhfr; RUq;fp tphpjy; ,jaj;Jbg;G vdg;gLfpd;wJ. ,jak; RUq;Fjy; 
rp];Nlhy; (Systole) vdTk;> ,jak; tphptiljy; ila];Nlhy; (Diastole) vdTk; 
miof;fg;gLk;. xU Kjph; kdpjdpd; ,jak; epkplj;jpw;F 70 – 72 Kiwfs; 
Jbf;Fk;. xt;nthU ,jar; Row;rpapd; NghJk; thy;Tfspd; ,af;fj;jhy; 
cz;lhFk; ,Utif ,ja xypfis ‘];nlj;jh];Nfhg;gpd;” cjtpAld; 
Nfl;fyhk;. ntd;bhpf;fps;fs; RUq;Fk; NghJ %tpjo; kw;Wk; <hpjo; thy;Tfs; 
%bf;nfhs;tjhy; ‘yg;’(Lub) vDk; xyp Njhd;WfpwJ. khwhf ntz;l;hpf;Fyhh; 
rp];Nlhypd; Kbtpy; miur;re;jpu thy;Tfs; %Ltjhy; ‘lg;’(Dub) vDk; 
,uz;lhtJ xyp Njhd;WfpwJ. ,e;j ,Utif ,ja xypfs; kUj;Jt Neha; 
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mwpjypy; Kf;fpaj;Jtk; tha;e;jit. ,jaj;Jbg;G tPjk; mjpfhpf;Fk; epiy 
lhf;fpfhh;bah (Tachycardia)my;yJ ,jakpifj; Jbg;G vd;Wk; ,jaj;Jbg;G 
tPjk; FiwAk; epiy gpuhbfhh;bah (Bradycardia) my;yJ ,ja ke;jj;Jbg;G 
vd;Wk; miof;fg;gLfpd;wd.  
 
,ja ,af;fr; Row;rp (Cardiac cycle):  
,jaj; Jbg;gpd; njhlf;fk; Kjy; mLj;j Jbg;gpd; njhlf;fk; tiu cs;s 
epfo;Tfs; ,ja ,af;fr; Row;rp MFk;. ,J 0.8 tpdhbfs; tiu eilngWfpwJ. 
fPo;f;fhZk; gbepiyfspy; ,ja ,af;fr; Row;rpia ehk; mwpayhk;.  
 
gbepiy – 1 ntd;l;hpf;Fyhh; la];Nlhy; Mhpf;fps; mOj;jk; ntd;l;hpf;fps; 
mOj;jj;ij tpl cah;fpd;wJ. ,e;epiyapy; Mhpf;FNyh ntd;l;hpf;Fyhh; 
thy;Tfs; jpwf;fpd;wd. miur;re;jpu thy;Tfs; %Lfpd;wd. ,uj;jk; 
Mhpf;fps;fspy; ,Ue;J ntd;l;hpf;fps;fSf;Fs; ,ay;ghfr; nry;fpd;wJ.  
 
gbepiy – 2 Mhpf;Fyhh; rp];Nlhy; (Atrial systole): ,e;epiyapy; Mhpf;fps;fs; 
RUq;Ffpd;wd. ntd;l;hpf;fps;fs; njhlh;e;J jsh;e;j epiyapNyNa cs;sd 
Mhf;fps;fs; RUq;fp ila];Nlhypf; KbT nfhs;ssit (End diastolic volume – 
EDV) vl;Lk; tiu> mjpf msT ,uj;jk; ntd;l;hpf;fpis Nehf;fp 
ce;jpj;js;sg;gLfpd;wJ. ila];Nlhypf; KbT nfhs;ssT ,jaj; jir ehh;fspd; 
ePsj;ijg; nghWj;jJ. jir ePl;rp mjpfhpj;jhy; EDV Ak; tPr;Rf; nfhs;ssTk; 
cah;fpd;wJ.  
 
gbepiy – 3 ntd;l;hpf;Fyhh; rp];Nlhy;: (xj;jf; nfhs;ssT RUf;fk; - 
Isovolumetric contraction): ntd;l;bhpf;fpspd; RUf;fk; Mhpf;FNyh ntd;l;hpf;Fyhh; 
thy;Tfis %lr; nra;J ntd;l;hpFyhh; mOj;jj;ij mjpfhpf;fpd;wJ. 
ntd;l;hpf;fps; Rthpd; jir ehh;fspd; ePsk; kw;Wk; ntd;bhpf;fpspd; nfhs;ssT 
khwhky; ,uj;jk; ngUe;jkdpf;Fs; nrYj;jg;gLfpd;wJ.  
 
gbepiy – 4 ntd;l;hpf;Fyhh; rp];Nlhy;: (ntd;l;hpFyhh; ntspNaw;wk; - 
ntd;l;hpFyhh; ntspNaw;wk; - Ventricular ejection): ntd;l;hpf;fpspd; mOj;jk; 
mjpfhpg;gjhy; miur;re;jpu thy;Tfs; jpwf;fpd;wd. ,uj;jk; gpd;Ndhf;fpr; nry;tJ 
jLf;fg;gl;Lg; ngUe;jkdp kw;Wk; EiuaPuy; jkdpfSf;Fs; nrYj;jg;gLfpwJ. 
,e;epiy rp];Nlhypf; KbTf; nfhs;ssT (ESV) vdg;gLk;.  
 
gbepiy – 5 ntd;l;hpf;Fyhh; la];Nlhy; (Ventricular diastole): ,e;epiyapy; 
ntd;l;hpf;fps;fs; tphptilaj; njhlq;Ffpd;wd. jkdpfspd; ,uj;j mOj;jk; 
ntd;l;hpf;fpspd; mOj;jj;ij tpl cah;fpd;wd. ,jdhy; miur;re;jpu thy;Tfs; 
%Lfpd;wd. ,jak; gbepiy 1d; epiyia kPz;Lk; milfpwJ.  
 
,jaj;jpypUe;J ntspg;gLk; ,uj;j msT (Cardiac output): 
xt;nthU ntd;l;hpf;fpSk; xU epkplj;jpy; ntspNaw;Wk; ,uj;jj;jpd; msNt 
,jaj;jpypUe;J ntspNaWk; ,uj;j msT (Cardiac output – CO) MFk;. ,J 
,jaj;Jbg;G tPjk; (Heart rate – HR) kw;Wk; tPr;Rf; nfhs;sstpd; (Stroke 
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volume/SV) tpisthFk;. ,jaj;Jbg;G tPjk; my;yJ ehbj;Jbg;G (Pulse) 
vd;gJ xU epkplj;jpy; ,jak; Jbf;Fk; vz;zpf;ifahFk;.  
 
ehbj;Jbg;G mOj;jk; = rp];Nlhypf; mOj;jk; - la];Nlhypf; mOj;jk; tPr;Rf; 
nfhs;ssT vd;gJ xt;nthU Jbg;gpd; NghJk; xU ntd;bhpf;fps; ntspNaw;Wk; 
,uj;jj;jpd; msthFk;. tPr;Rf;nfhs;ssT ntd;bhpf;Fyhh; RUf;fj;ijr; 
rhh;e;Js;sJ.  
    CO = HR X SV  
,jaj;jpd; ,lJgf;fk; ghjpf;fg;gl;lhy; EiuaPuy; milg;G Vw;gLk; ,jaj;jpd; 
tyJ gf;fk; ghjpf;fg;gl;lhy; Gwg;gFjpfspy; milg;G Vw;gLk; /g;uhq;f; - 
];lhh;ypq; tpisT ,uj;jj;jpd; nfhs;sstpy; Vw;gLk; mrhjhuzkhd 
mjpfhpg;gpypUe;J ,jaj;ijg; ghJfhf;fpwJ.  
 
,uj;j mOj;jk; (Blood pressure):  
,uz;L tifahd ,uj;j mOj;jq;fs; cz;L. mit rp];lhypf; mOj;jk; kw;Wk; 
ila];lhypf; mOj;jk; MFk;. ,jaj;jpd; miwfs; RUq;Fk; NghJ jkdpfspy; 
Njhd;Wk; mOj;jk; rp];lhypf; mOj;jk; vdg;gLk;. ,jaj;jpd; miwfs; 
jsh;r;rpailAk; Ntisapy;> jkdpfspd; Rthpy; fhzg;gLk; mOj;jk; 
ila];lhypf; mOj;jk; vdg;gLk;. ,uj;j mOj;jj;ij ];gpf;NkhkhNdhkPl;lh; 
(sphygmomanometer) vDk; ,uj;j mOj;j khdpahy; mstplyhk;. 
,t;tOj;jj;ijr; rp];lhypf; mOj;jk; / ila];lhypf; mOj;jk; vdf; 
Fwpg;gplyhk;. cly; eyj;Jld; ,Uf;Fk; xUthpd; ,uj;j mOj;jk; 120/80 kp.kP 
ghjurk; MFk;.  
 
,jaj;jpypUe;J ntspNaWk; ,uj;jj;jpd; msT (CO) kw;Wk; mr;rkaj;jpy;> 
Ez;jkdpfspd; Rthpy; Njhd;Wk; vjph;g;G Mfpatw;wpdhy; Vw;gLtJ ruhrhp jkdp 
mOj;jk; (Mean Arterial Pressure) vdg;gLk;. ruhrhp jkdp mOj;jj;ij 
epiyahfg; NgZtjw;fhd Kjd;ik fl;Lg;ghl;L topKiwNa mOj;j 
czh;Ntw;gp vjph;tpidahFk;. (Baroreceptor reflex).  
 
vyf;l;Nuhfhh;bNahfpuhk; (Electrocardiogram – ECG): 
vyf;l;Nuhfhh;bNahfpuhk; (<.rp.[p) vd;gJ Fwpg;gpl;l fhyj;jpy; ,jaj;jpy; Vw;gLk; 
kpd;jpwd; khw;wq;fisg; gjpT nra;Ak; fUtpahFk;.  
 
xU ,jar; Row;rpapy; ,jaj;jpd; kpd; jpwdpy; Vw;gLk; khw;wq;fis ,f;fUtp 
gjpT nra;fpwJ. ,jar; Row;rpapd; NghJ> ,jaj;Jbg;igj; Jtf;FtJ tyJ 
Mhpf;fpspYs;s rpwg;Gj; jir kbg;Gfshy; Md irD Mhpf;Fyhh; fZthFk;. 
,e;j ,af;fk; miyahf ,jaj;jpy; guTfpwJ. <.rp.[p.apy; fhzg;gLk; miyfs; 
,jak; RUq;Ftjhy; Vw;gLtJ my;y> ,J Kidg;gpaf;f ePf;fj;jhy; 
(Depolarization) Vw;gLtjhFk;. ,jaj;jir RUq;fj; Jtq;Fk; Kd;Ng> Kd; 
Kidg;gpaf;f ePf;f miy Njhd;WfpwJ. xU rhjhuz <.rp.[p.apy; %d;W 
miyfs; fhzg;gLk;. ,J P miy QRS $l;likg;G kw;Wk; T miy vdf; 
Fwpf;fg;gLfpwJ.  
 
,ul;ilr; Rw;Nwhl;lk; (Double circulation): 
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,uj;jr; Rw;Nwhl;lj;ij Kjd; Kjypy; tpsf;fpath; tpy;ypak; `hh;tp (1628) 
Mthh;. KJnfYk;Gs;sitfspy; ,uz;L tifr; Rw;Nwhl;lq;fs; eilngWfpd;wd. 
mit> xw;iwr; Rw;Nwhl;lk; kw;Wk; ,ul;ilr; Rw;Nwhl;lk; MFk;. 
,jaj;jpd; topahf ,uj;jk; ,UKiw Rw;WfpwJ. KjyhtJ Rw;W ,jaj;jpd; 
tyJGwKk; ,uz;lhtJ Rw;W ,jaj;jpd; ,lJGwKk; eilngWfpwJ. 
ghY}l;bfspy; njspthd ,ul;ilr; Rw;Nwhl;lk; eilngWfpwJ. ,jaj;jpd; 
midj;J miwfSk; (Mhpf;fps;fs; kw;Wk; ntd;l;hpf;fps;fs;) KOikahfg; 
gphpf;fg;gl;Ls;sNj ,jw;Ff; fhuzkhFk;.  
 
rp];lkpf; Rw;Nwhl;lj;jpy; Mf;]p[d; nfhz;l ,uj;jk; ,lJ ntd;l;hpf;fpspy; 
,Ue;J ngUe;jkdpf;Fs; nrd;W Ez; jkdpfs;> ,uj;j Ez; ehsq;fs; topahfj; 
jpRf;fis milfpd;wd. Mf;]p[d; mw;w ,uj;jk; jpRf;fspy; ,Ue;J 
Nrfhpf;fg;gl;L Ez;rpiufs;> rpiufs; kw;Wk; ngUk; rpiufs; topahf tyJ 
Mhpf;fpis milfpd;wJ. EiuaPuy; Rw;Nwhl;lj;jpy; tyJ ntd;l;hpf;fpspypUe;J 
EiuaPuy; jkdpapd; %yk; Mf;rp[dw;w ,uj;jk; EiuaPuiy milAk;. 
EiuaPuypypUe;J Mf;]p[d; nfhz;l ,uj;jk; EiuaPuy; rpiufs; %yk; ,lJ 
Mhpf;fpis te;jilAk;. ,t;thW tyJ ntz;l;hpf;fpspypUe;j ,uj;jk; EiuaPuy; 
topahf kPz;Lk; ,lJ Mhpf;fpisr; nrd;wiltij EiuaPuy; Rw;Nwhl;lk; 
vd;fpNwhk;.  
 
,jar; nray;ghl;il newpg;gLj;Jjy; (Regulation of cardiac activity):  
ghpT euk;G kz;lyk; ehh; - vgpne/g;hpidAk;> ml;hPdy; nkLy;yh 
vgpne/g;hpidAk; ntsptpLfpd;wd. ,itapuz;Lk; - ml;hpdh;[pf; czh; 
Ntw;gpfNshL ,ize;J ,jaj;Jbg;gpd; tPjj;ij mjpfhpf;fpd;wd. ,izg; ghpT 
euk;G kz;lyk; Ruf;Fk; mrpl;ily;Nfhypd; MdJ k];fhhpdpf; 
czh;Ntw;gpfNshL ,ize;J ,jaj;Jbg;gpd; tPjj;ijf; Fiwf;fpwJ. rpWePufr; 
nray;ghl;il xOq;FgLj;Jk; thN]hg;gpu];]pd; kw;Wk; MQ;rpNahnld;rpd; - II 
Mfpait ,uj;j ehsj;ijr; RUf;Ffpd;wd. mNj Ntisapy; ehl;bA+hpbf; 
ngg;ilL ,uj;j ehsj;ij tphptilar; nra;fpwJ. Mhpf;fpSf;F mjpYk; 
Fwpg;ghfr; irD Mhpf;Fyhh; fZ kw;Wk; Mhpf;FNyh ntz;l;hpf;Fyhh; fZ 
Mfpa gFjpfSf;F ,izg;gphpT euk;G kz;lyj;ijr; Nrh;e;j Ntf]; euk;G 
nry;fpwJ.  
 
Rw;Nwhl;l kz;lyj;jpd; NfhshWfs; (Disorders of the circulatory system):  
kpif ,uj;j mOj;jk; (Hypertension): ,J kdpjh;fspilNa mjpfk; fhzg;gLk; 
NehahFk;. cly; eyKila xUthpd; ,uj;j mOj;jk; 120/80 kp.kP ghjurk; 
MFk;. rp];lhypf; mOj;jk; 150 kp.kP ghjurj;ij tpl mjpfkhfTk; la];lhypf; 
mOj;jk; 90 kp.kP ghjurj;ij tpl mjpfkhfTk; epiyahf ,Ug;gJ kpifa 
,uj;j mOj;jk; vdg;gLfpwJ. fl;Lg;gLj;jg;glhj ,ayhj ehs;gl;l kpif ,uj;j 
mOj;jk;> ,jak;> %is kw;Wk; rpWePufq;fisg; ghjpf;fpwJ.  
 
,jaj;jir jkdp Neha; (Coronary heart disease):  
,f;Fiwghl;by; ,jaj;jkdpfspd; cl;Gwk;> gbTfs; (atheroma) Njhd;wp 
,uj;jf;Foy;fs; FWfyilAk;> nfhy];l;uhy;> ehh; nghUl;fs;> ,we;j 
jirr;nry;fs; kw;Wk; ,uj;jg; gpNyl;nyl;Lfs; Nghd;witfisf; nfhz;l 
mjpNuhkh cUthFjy; mjpNuh];fpnyNuhrp]; vdg;gLk; (Atherosclerosis). 
mjpff; nfhOg;Gg; nghUl;fshy; Md mjpNuhkh jkdpfpd; cl;Gwr;Rthpy; gw;Wg; 
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gbTfis (plaque) jkdpfspd; kPs; jd;ikiaf; Fiwe;J ,uj;j gha;itAk; 
Fiwf;fpwJ. ,g;gw;WgbTfs; nghpjhfp ,ja ,uj;jf; Foha;fSf;Fs; ,uj;j 
ciwTf; fl;bfis cUthf;fyhk;. ,jw;F fNuhdhp jpuhk;g]; (coronary 
thrombus) vd;W ngah;. ,J khuilg;ig (Heart attack) Vw;gLj;JfpwJ.  
 
gf;fthjk; (Stroke):  
gf;fthjk;>%isapy; cs;s ,uj;jf;Foy;fs; ntbg;gjdhNyh (%is 
,uj;jf;frpT) my;yJ %isf;Fr; nry;Yk; jkdpapDs; ,uj;jf;fl;b (jpuhk;g];) 
my;yJ gw;Wg;gbTfs; Njhd;WtjhNyh Vw;gLfpwJ. ,t;thW rpijtile;j 
jkdpfs; nry;Yk; %isg;gFjpf;F NghJkhd Mf;]p[d; fpilf;fhjjhy; 
mg;gFjp ,we;J tpLfpd;wJ. (ngU%is erpT Neha; (Cerebral infarction).  
khh;G Klf;F typ (Angina pectoris) (FUjpj; jilahy; ,jaj;jirapy; Vw;gLk; 
typ):  
,jaj;jir jkdp Nehapd; njhlf;f epiyfspy; Nehahspfs; ,t;typia 
czUthh;fs;. mjpNuhkh fNuhdhp jkdpfi XusTf;F milg;gjhy; ,jaj;jpw;Fr; 
nry;Yk; ,uj;j msT FiwfpwJ. ,jdhy; khh;gpy; xU ,Wf;fk; my;yJ 
jpzwy; Vw;gl;L Rthrpg;gjpy; rpukk; Vw;gLfpwJ. ,J fLikahd khh;G typia  
(Angina) Vw;gLj;JfpwJ. ,t;typahdJ rpwpJ Neuk; tiu ePbf;fpwJ.  
 
,jar; nraypog;G my;yJ ,jaj;jir erpTwy; Neha; (Heart failure or 
Myocardial infarction):  
,jaj;jirfSf;Fr; nry;Yk; jkdpf;Foy;fspy; nry;Yk; ,uj;j Xl;lk; 
Fwpg;gplj;jFe;j mstpy; Fiwe;J tpLtjhy; ,jaj; jirapiofs; ,wf;fpd;wd. 
,e;epiyf;F khuilg;G my;yJ ,jaj;jir erpTwy; Neha; (Myocardial 
infarction) vd;W ngah;. ,jaj;jirj; jkdpfSs; Vw;gLk; ,uj;j ciwTf; fl;b 
my;yJ jpuhk;g]; fhuzkhf ,uj;j Xl;lj;jpy; jil Vw;gl;L ,jaj;jirfSf;F 
toq;fg;gLk; Mf;]p[d; msT FiwfpwJ. ,J ,jaj;ij gytPdg;gLj;JfpwJ. 
,e;epiyf;F ,];fpkpf; ,jaNeha; (Ischemic heart disease) vd;W ngah;. ,e;j 
epiy njhlh;e;jhy; khh;G Klf;F typ Njhd;WfpwJ. ,Nj epiy ePbj;jhy; 
,jaj;jirfs; ,we;J ,jar; nraypog;gpy; KbfpwJ.  
 
Ukhl;bf; ,jaNeha; (Rheumatoid Heart Disease):  
Ukhl;bf; fha;r;ry; xU njhw;W Fiwghl;L NehahFk;. xUthpd; 
njhz;ilg;gFjpapy; ];l;nug;Nlhfhf;f]; ghf;Bhpaq;fs; jhf;Ftjhy; ,e;Neha; 
Njhd;WfpwJ. njhw;W Vw;gl;l 2 Kjy; 4 thuq;fspy; Ukhl;bf; fha;r;ry; 
Vw;gLfpwJ. ,j;njhw;Wf;F vjpuhfj; Njhd;Wk; Neha; vjph;tpidg;nghUs;> 
,jaj;ijg; ghjpf;fpd;wJ. ,jdhy; kpl;uy; thy;tpy; (<hpjo; thy;T) ehh;j;jpR 
Kbr;Rfs; Njhd;Wjy;> ehhpio ,izg;Gj;jpR mow;rp (fibrosis of the connective 
tissue) kw;Wk; nghpfhh;baf; FopapDs; jputk; Nrh;jy; Nghd;w tpisTfs; 
Njhd;Wfpd;wd.  
 
,ja EiuaPuy; caph;g;gpj;jy; (Cardio Pulmonary Resuscitation – CPR  
N[k;]; ,yhk; kw;Wk; gPl;lh; rh/gh; Mfpa ,UtUk; thNahL tha;itj;J 
caph;g;gpj;jy; vd;Dk; Kiwia Kjd; Kjypy; 1956-k; Mz;L gad;gLj;jpdh;.  
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%isr;Nrjk; my;yJ kuzj;ij jtph;f;f %r;R epd;w 4 – 6 epkplq;fSs; 
,k;Kiwia Nkw;nfhs;s Ntz;Lk;. ,ja EiuaPuy; caph;g;gpj;jYld; gpwo;Jbg;G 
ePf;fKk; (Defibrillation) nra;ag;gLfpwJ. ,k;Kiwapy; ghjpf;fg;gl;lUf;Fr; rpwpa 
kpd; mjph;r;rp (electric shock) khh;G kPJ mspj;J ,jak; njhlh;e;J nray;gl 
itf;fg;gLfpwJ.  
 
RUs; ,uj;j ehsq;fs; (Varicose veins):rpiu ehsq;fs; mjpfkhf 
tphptiltjhy; jsh;e;J (Varicose veins) Nghfpd;wd. ,jdhy; rpiufspy; 
cs;s thy;Tfs; ,uj;jk; ,jaj;ij Nehf;fpr; nry;tijj; jLf;fpd;wd. 
rpiufs; kPsjd;ikia ,oe;J $l;lkhfr; RUl;bf; nfhs;fpd;wd. 
,j;jifa Kbr;Rfs; nghJthff; fhy;fs;> kyf;Fly; - kytha; gFjpfs; 
(%yNeha; - haemorrhoids) czTf;Foy; kw;Wk; tpe;jf ehsq;fs; 
(Spermatic cord) Nghd;w gFjpfspy; fhzg;gLfpd;wd.  
 
vk;Nghyprk; (Embolism):vk;Nghyprk; vd;gJ ,uj;j ehsq;fspy; Njhd;Wk; 
milg;G MFk;. ciwe;j ,uj;jj; JZf;F> vYk;G JZf;F> fhw;Wf;Fkpo; 
Nghd;w ,ay;Gf;F khwhd nghUl;fs; ,uj;j ehsq;fspy; Njhd;Wk; 
milg;Gf;Ff; fhuzq;fshFk;. ,e;j milg;G EiuaPuy;> ,jaj;jkdp 
my;yJ  fy;yPuypy; jq;fpdhy; ,wg;G Vw;gLk;.  
,uj;j ehsg; igahf;fk; (Aneurysm):  
kpfTk; gytPdk; mile;Js;s jkdp my;yJ rpiufspd; Rth;fs; tphpe;J 
xU gY}d; Nghd;w igahfpwJ. ,jw;Ff; ,uj;j ehsg;igahf;fk; vd;W 
ngah;. rpijahj epiyapYs;s NghJ ,g;ig mUfpYs;s jpRf;fspd; Nky; 
mOj;jj;ij Vw;gLj;JfpwJ> my;yJ ntbf;Fk; NghJ jpRf;fspy; 
mjpfg;gbahd ,uj;jg; Nghf;if Vw;gLj;JfpwJ.  
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11thtpyq;fpay; 

njhFjpII 
ghlk; - 8 

fopTePf;fk; 

 

Rkhu; 700 kpy;ypad; Mz;LfSf;FKd;Gnjhlf;fepiytpyq;Ffs; Njhd;wpd. 
mt;thWNjhd;wpd. mt;thWNjhd;wpaitfs; Kw;fhy ];ghQ;Rfs; Nghd;w 
(JisAlypfs;) fly; ePupy; thOk; capupfs; MFk;. mtw;wpd; xt;nthUnry;Yk; 
fly; ePuhy; #o;e;jpUg;gpDk; mitfs; nry;ypDs; cs;smadpfspd; 
$l;likg;ig fly; ePhpypUe;JNtWgLj;jpguhkhpf;fpd;wd. ghpzhkj;jpd; 
tpisthf>jpRmLf;Ffspy; gy;NtWkhw;wq;fs; epf;e;jd. ,jd; 
njhlh;r;rpahfrpwg;gile;jGwj;jpRglyq;fs; cUthapd. ,g;glyq;fs; nry;ntspr; 
#oYf;Fk; nry; cs; jputj;jpw;Fk; ,ilNaxUjiliaVw;gLj;jpd. ,jdhy; 
nry;ntspj;jputk; cUthfj; njhlq;fpaJ.  
 
KJFehzpfspd; gupzhkj;jpd; NghJ>CLfyg;GxOq;FghLkw;Wk; madpfs; 
newpg;gLj;Jjy; Mfpatw;wpy; ngUk; khw;wq;fs; epfo;e;jd. cth; ePh;>ed;dPh; kw;Wk; 
epyj;jpy; thOk; caphpfspd; gy;tifj; jd;ikf;Fmtw;wpd; nry;ntspjputj;jpd; 
cl;nghUl;fisf; fl;Lg;gLj;Jk; jpwNdfhuzkhFk;. epyj;ijNehf;fpte;jcaphpfs; 
vspjpy; cyh;e;Jtplf;$bamghaj;JlDk; mtw;wpd; 
tsh;r;rpijkhw;wfopTfisNeubahfePhpy; ntspNaw;w ,ayhjepiyapYk; ,Ue;jd. 
vdNt>epytho; caphpfspy; iel;u[d; fopTg;ghUl;fisntspNaw;wkhw;W top 
mtrpakhdJ.  
 
madpfs; kw;Wk; ePh;r;rkepiyiaf; fl;Lg;gLj;jngUk;ghyhdcaphpfs; 
rpWePufj;ijNar; rhh;e;Js;sd. rpytpyq;Ffspy;>clypd; 
Gwj;jpRmikg;GfshdnrTs;fs;>Njhy; kw;Wk; czTg;ghijapd; Nfhiog;glyk; 
Mfpait ,ize;JCLfyg;GxOq;FghL>madpfs; fl;Lg;ghLkw;Wk; iel;u[d; 
fopTntspNaw;wk; Mfpa %d;WrkepiyNgZk; epfo;TfisxOq;FgLj;Jfpd;wd. 
jpRf;fspy; 
cs;sCLfyg;GmOj;jj;ij>fl;Lg;gLj;JtNjCLfyg;GxOq;FghLMFk;. 
caphpart;Tfspd; topahfePiuf; flj;Jtjw;fhdCe;Jrf;jpahfjpRf;fspy; 
cs;sCLfyg;GmOj;jk; nray;gLfpwJ. cly; jputj;jpYs;smadpfspd; 
msTfisf; fl;Lg;gLj;JtNjmadpfs; fl;Lg;ghLMFk;.  
 
Gujg;nghUs; tsu;rpijkhw;wkiltjd; tpisthfcw;gj;jpahFk; 
er;Rj;jd;iknfhz;liel;u[d; fopTg; nghUs; fopTePf;fk; %yk; 
ntspNaw;wg;gLfpwJ. iel;u[d; fopTg; nghUshdmk;Nkhdpahkw;Wk; mjd; 
khw;WfshdA+hpah>A+hpf; mkpyk; MfpaitntspNaw;wg;gLjYk; madpfs; kw;Wk; 
CLfyg;GrkepiyAk; xd;Wf;nfhd;Wnjlh;Gilanray;ghLfs; MFk;.  
 
ed;dPu;tho; KJnfYk;gpfs; mjpfcg;GlDk;>fly;tho; KJnfYk;gpfs; 
Fiwthdcg;GlDk; jq;fspd; cly; jputq;fisepu;tfpf;fpd;wd. jiutho; 
tpyq;Ffs; Rw;Wg;Gwj;jpy; cs;sijtplmjpfePiujd; clypy; 
ngw;Ws;sfhuzj;jhy; ePuhtpahjy; %yk; ePiu ,of;Fk; jd;ikAilad. fly;tho; 
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nky;YlypfSk;>Rwhf;fSk; Rw;Wr;#oypy; cs;sjw;Nfw;gjq;fs; clypd; 
CLfyg;Gmlh;j;jpiakhw;wpf; nfhs;tdMFk;. 
vdNtmitCLfyg;Gxj;jikthd;fs; (Osmoconformers) vd;wiof;fg;gLfpd;wd. 
Gwr;#oypd; jd;ikvg;gb ,Ue;jhYk; jq;fs; clypd; 
CLfyg;Gmlh;j;jpiakhw;whky; epiyahdmsTld; itj;jpUf;Fk; (v.fh. ePh;eha; 
(Otter)caphpfs; CLfyg;GxOq;fikthd;fs; 
(Osmoregulators)vdmiof;fg;gLfpd;wd.  
 
 
#oypYs;scg;gpd; msTkhw;wq;fisrfpj;Jf; nfhs;Sk; mstpd; mbg;gilapy; 
capupfs; ];BNdhN`iyd; (Stenohaline) kw;Wk; A+upN`iyd; (Euryhaline) vd 
,U gpupTfshfg; gpupf;fg;gl;Ls;sd. #oypy; cs;scg;gpd; mstpy; Vw;gLk; 
rpWVw;w ,wf;fq;fiskl;LNkrfpj;Jf;nfhs;git ];BNdhN`iyd; tpyq;Ffs; 
vdg;gLfpd;wd (v.fh.jq;fkPd;). mNj #oypy; cg;gpd; mstpy; Vw;gLk; 
ngupamsTVw;w,wf;fq;fisrfpj;Jf;nfhs;gitA+upN`iyd; tpyq;Ffs; vdg;gLk; 
(v.fh. Mu;bkpah>rhy;kd; kw;Wk; jpNyg;gpahkPd;). 
 
mk;Nkhdpah>A+upahkw;Wk; A+upf; mkpyk; MfpaitNangUk;ghd;ikiel;u[d; 
fopTg; nghUl;fshFk;. fly; tho; vYk; kPd;fspy; cs;sl;iukPijy; mikd; 
Mf;i]L (TMO)>rpye;jpapd; Fthidd; MfpaitAk;> `pg;Gupf; 
mkpyk;>my;yd;Nlhdpd;>my;yd;lhapf; mkpyk;>Mu;dpJupf; 
mkpyk;>fpupahl;bdpd;>fpupahl;bd;>gpAupd;fs;>gpukpbd;fs; kw;Wk; nlupd;fs; 
MfpaitAk; Gujtsu;rpijkhw;wj;jpd; gpwfopTg; nghUl;fshFk;. 
 
fopTePf;fKiwfs; 
(Modes of Excretion) 
iel;[d; fopTg; nghUl;fisr; Nrfhpj;JGwr;#oYf;FntspNaw;wfopTePf;fkz;lyk; 
cjTfpwJ. ,jw;fhftpyq;fpdq;fs; gy;NtWcj;jpfisf; ifahSfpd;wd.  
 
mkpNdhmkpyq;fspd; rpijtpd; NghJcUthFk; 
mk;Nkhdpah>er;Rj;jd;ikkpf;fjhFk;. 
vdNtmJmk;NkhdpahthfNth>A+upahthfNthmy;yJA+upf; 
mkpykhfNthntspNaw;wg;gl;lhfNtz;Lk;. xUtpyq;Fjd; clypy; 
,Ue;Jve;jtifahdiel;u[d; fopTnghUisntspNaw;wNtz;Lk; 
vd;gijmt;tpyq;fpd; thoplk; jPh;khdpf;fpwJ.  
 
mk;NkhdpahitntspNaw;wmjpfePu; Njitg;gLfpwJ. Mdhy; 
Fiwe;jer;Rj;jd;ikAilaA+upf; 
mkpyj;ijntspNaw;wkpff;Fiwe;jmsTePNuNghJkhdjhFk;. 
mk;NkhdpahittplePupy; fiuAk; jpwd; 
Fiwthfnfhz;lA+upah>Fiwe;jer;Rj;jd;ikcilaJ. mJclypDs; 
Fwpg;gpl;lNeuk; tiu ,Uf;fyhk;.  
 

ngUk;ghyhdiel;u[d; fopTg;nghUismk;NkhdpahthfntspNaw;Wk; capupfs; 
mNkhdpahePf;fpfs; (Ammonteles) vdg;gLk;. ngUk;ghyhdkPd;fs;>ePu;tho; 
,Utho;tpfs; kw;Wk; ePu;tho; G+r;rpfs; Mfpaitmk;NkhdpahePf;fpfs; MFk;. 
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vYk;GkPd;fspy; cs;smk;Nkhdpah>cly; gug;Gkw;Wk; nrTs; gug;Gfs; 
topahftputy; %yk; mk;NkhdpahmadpfshfntspNaWfpd;wd.  

Ch;td>gwg;gd>epytho; ej;ijfs; kw;Wk; G+r;rpfs; Mfpaitiel;u[d; 
fopTfisA+upf; mkpyg; gbfq;fshf>kpff;FiwthdePupog;Gld; ntspNaw;Wfpd;wd. 
Mjyhy; mitA+upf; mkpyePf;fpfs; (Uricoteles) vdg;gLk;. epytho; 
tpyq;fpdq;fspy; er;Rj;jd;ikFiwe;jA+upah>kw;Wk; A+upf; mkpyk; 
Nghd;witcw;gj;jpnra;ag;gLtjd; %yk; ePu; Nrkpf;fg;gLfpwJ. ghY}l;bfSk; 
epytho; ,Utho;tpfSk; A+upahePf;fpfs; (Ureoteles) vdg;gLfpd;wd. kz;GOf;fs; 
kz;zpy; ,Uf;Fk; NghJA+upahePf;fpfshfTk; ePupy; ,Uf;Fk; 
NghJmk;NkhdpahePf;fpfshfTk; cs;sd.gy;NtWtpyq;FFOf;fspd; fopTePf;fg; 
nghUl;fs; jug;gl;Ls;sd.  

tpyq;Fyfj;jpy; gytifahdfopTePf;fmikg;Gfs; mike;Js;sd. vspa Foy; 
tbtpyhdnjhd;ikahdrpWePufq;fshdGNuhl;Nlh ne/g;uPbah (Protonephridia) 
kw;Wk; nkl;lhne/g;uPbah (Metanephridia) MfpaitngUk;ghyhd KJF 
ehzw;witfspy; fhzg;gLfpd;wd. 
KJnfYk;gpfs;>rpf;fyhdFoy;Nghd;wrpWePufq;fisg; 
ngw;Ws;sd.ehlhg;GONghd;wjl;ilg;GOf;fspy;>Fw;wpiofisf; nfhz;l>Rlu; 
nry;fs; (Flame cells) vDk; rpwg;Gnry;fisf; nfhz;lGNuhl;Nlh ne/g;upbahf;fs; 
fopTePf;fg; gzpiar; nra;fpd;wd. Mk;gpahf;]]py; ePspiofisf; 
nfhz;lnrhypNdhirl;Lfs; (Solenocytes) mg;gzpiar; nra;fpd;wd. 
epnkl;NlhLfspy; nud;ndl; nry;fSk;> (Rennette cells) tisjirg;GOf;fs; 
kw;Wk; nky;Ylypfspy; nkl;lhne/g;ubahf;fs;>vd;Dk; Foy; tbt 
fopTePf;fcWg;GfSk;>fopTePf;fg; gzpfisr; nra;fpd;wd. G+r;rpfspy; khy;gP[pad; 
Ez;Foy;fs; (Malpighian tubues) fopTePf;fcWg;ghfr; nray;gLfpd;wd. ,why; 
Nghd;wfpu];Nl~pahf;fspy; gr;irRug;gp (Green glands) 
my;yJczu;ePl;rpRug;gpfs; (Antennal glands)>fopTePf;fg; gzpiar; nra;fpd;wd. 
KJnfYk;gpfspy; ntt;NtWtiffspy; cs;srpWePufq;fs; Rw;Wr; #oYf;Nfw;g 
khWgl;Lfhzg;gLfpd;wd.  

ne/g;uhd;fs; rpWePufj;jpd; mikg;Gkw;Wk; nray; myhFk;. Cu;tdtw;wpy; 
fpshkUy]; FiwthfNthmy;yJfpshkUy]; kw;Wk; n`d;NytisTMfpa 
,uz;Lk; ,y;yhkNyh ,Ug;gjhy; kpff;Fiwe;jmsTePu;j;j (jho; cg;glu;T) – 
(Hypotonic) rpWePiucw;gj;jpnra;fpd;wd. ghY}l;bfs; ePz;ln`d;Nytistpidg; 
ngw;wpUg;gjhy; mlu;j;jpkpFe;j (cau;cg;glu;T) (Hypertonic) 
rpWePiucw;gj;jpnra;fpd;wd. ne/g;uhdpd; 
n`d;NytisTmlu;j;jpkpFe;jrpWePiucUthf;Fk; tifapy; gupzhkkhw;wk; 
mile;Js;sJ. fly; kPd;fspy; cs;sfpshkUy]; 
mw;wrpWePufq;fspypUe;JcUthFk; kpff;FiwthdrpWePupd; mlu;j;jpmk;kPd;fspd; 
cly;jputj;jpd; mlu;j;jpf;FrkkhdjhFk;. ,Utho;tpfspYk; ed;dPu; kPd;fspYk; 
n`d;NytisT ,y;yhjjhy; ePu;j;jrpWePu; (jho; cg;Gmlu;T) cUthfpwJ. 

kdpjdpd; fopTePf;fkz;lyk; (Human Excretory system) 

kdpjrpWePufkz;lyj;jpy; 
XupizrpWePufq;fs;>XupizrpWePufehsq;fs;>rpWePu;g;igkw;Wk; rpWePu; 
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ntsptpLehsk; Mfpaitmlq;fpAs;sd. mlu;rptg;Gk; gOg;Gk; 
fye;jepwj;jpYs;srpWePufq;fs; mtiutpijtbtpyhdit> ,it Nky; 
tapw;Wg;gFjpapy;>filrpkhu;GKs;nsYk;gpw;Fk; 
%d;whtJtapw;Wg;gFjpKs;nsYk;gpw;Fk; (Lumbar) 
,ilNatapw;wiwKJFg;Gwcl;Rtu; gug;igxl;bmike;Js;sd. 
,lJrpWePufj;ijtpltyJrpWePufk; rw;Nwjho;e;Js;sJ. 

rpWePufj;jpd; mikg;G (Structure of Kidney) 

Xt;nthUrpWePufKk; ruhrhpahf 120 fpuhk; Kjy; 170 fpuhk; tiuvilnfhz;lJ. 
rpWePufj;jpd; Nky; %d;WmLf;Ffshf>uPdy; /Ngrpah>ngupuPdy; 
nfhOg;Gciwkw;Wk; ehu; ciwMfpaMjuTj;jpRf;fs; mike;Js;sd. 

rpWePufj;jpd; ePs;ntl;Lj; Njhw;wj;jpy; ntspg;Gwfhu;nlf;];>cl;GwnkLy;yhkw;Wk; 
ngy;tp]; gFjpfs; fhzg;gLfpd;wd. nkLy;yggFjp>rpy $k;G tbt jpRj; 
njhFg;GfSf;FnkLy;yupgpukpLfs; my;yJrpWePufgpukpLfs; vd;Wngau;. 
nkLy;yupgpukpLfSf;fpilNaePl;rpaile;Js;sfhu;nlf;]pd; gFjpfSf;Fngu;bdpapd; 
rpWePufj;J}z;fs; (Real columns of Bertini) vd;Wngau;. rpWePufj;jpd; 
Fope;jgug;gpd; cl;gFjpapy; cs;sNkl;bw;FrpWePufi`yk; ehsk;> 
,uj;jehsq;fs;>euk;Gfs; MfpaitrpWePufj;jpDs; nry;fpd;wd. i`yj;jpd; 
cl;Gwj;jpy; cs;smfd;wGdy; tbt ,ilntspf;FrpWePufngy;tp]; vd;Wk; 
mitngw;Ws;sePl;rpfSf;Ffhypnr]; (calyces) vd;Wk; ngau;. rpWePufngy;tp]pd; 
njhlu;r;rpahf>rpWePufehsk; cs;sJ. fhypnr];>ngy;tp]; kw;Wk; 
rpWePufehsq;fspd; Rtu;fspy; tupaw;wjirfs; cs;sd. ,it xOq;fikthf 
,aq;Ffpd;wd. fhypnr]; rpWePiur; Nrfupj;JrpWePu; ehsk; topahfmDg;GfpwJ. 
mr;rpWePu; jw;fhypfkhfrpWePu;g;igapy; Nrkpf;fg;gLfpwJ. rpWePu;g;igrpWePu; 
ntsptpLehsj;jpy; jpwf;fpwJ. mjd; topahfr; rpWePu; ntspNaw;wg;gLfpwJ. 
 
ne/g;uhdpd; mikg;G 
 
xt;nthUrpWePufKk; rpf;fyhdFoy;fisf; nfhz;lxUkpy;ypad; ne/g;uhd;fshy; 
MdJ. ne/g;uhd;fs; jhd; rpWePufj;jpd; mikg;Gkw;Wk; nray; myFMFk;. 
xt;nthU ne/g;uhdpYk; tbfl;Lk; gFjpahduPdy; fhu;gry; (Renal corpuscle) 
my;yJkhy;gp[papd; cWg;G (Malpighian body) kw;Wk; rpWePufEz;Foy; (Renal 
tubule) Mfpa ,U gFjpfs; cz;L. rpWePufEz;Foypy; jpwf;fpwJ. 
rpWePufEz;Foy; ,ul;ilr; RtUilafpz;z tbt mikg;ghdngskhdpd; 
fpz;zk; vDk; mikg;gpy; njhlq;FfpwJ. ngskhdpd; fpz;zj;jpDs; ,uj;jEz; 
ehsq;fshy; Md fpshkUy]; (Glomerulus) fhzg;gLfpwJ. 
,JrpWePufEz;FoYf;Ftbjputj;ijmDg;GfpwJ. ngskhdpd; fpz;zk; kw;Wk; 
fpshkUy]; MfpaitNru;e;jmikg;NguPdy; fhu;gry; (Renal corpuscle) MFk;. 
fpshkUy]py; cs;svz;NlhjPypaj; jpRtpy; epiwaEz;Jisfs; (fenestrae) 
cs;sd. fpshkUy]pd; GwmLf;F>vspikahdjl;ilnry;fshy; 
Mf;fg;gl;lngiul;ly; mLf;fhFk;. cs;sLf;FNghNlhirl;Lfs; (Podocytes) vDk; 
vgpjPypanry;fsht; MdJ. NghNlhirl;Lfs; ghjtbtePl;rpfspy; Kbfpd;wd.  
 
ruhrhpahfRkhh; 300- 600 kpypmstpw;FrpWePiu>rpWePh;g;igitj;jpUf;f 
,aYk; cly; eykpf;fxUthpd; rpWePh;g;igapy; Rkhh; 5 kzpNeuk; 
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tiurpWePh; jq;Fk; ,J mth; vLj;Jf; nfhs;Sk; jputj;jpd; msitg; 
nghWj;JmikAk; rpWePh;g;igfhypahf;fg;glNtz;Lk; vd;W 
%isf;Feuk;Gfs; %yk; J}z;ly; fhypahf;fg;glNtz;Lk; vd;W 
%isf;Feuk;Gfs; %yk; J}z;ly; mDg;gg;gLfpwJ. ,JNtrpWePh; 
fopf;fJtq;Fk; vd;gjw;fhdce;Jjy; MFk;. rpWePh;g;igapd; jirfs; 
‘nll;&rhh;”jirfs; vdg;gLk;. ,j;jirtYtpoe;jhy; 
mOj;jj;jpw;FMl;glNehpLk;. ,jw;FtYT+l;l 
,Lg;Gj;jirfSf;fhdclw;gapw;rpiaNkw;nfhs;tJcjtpahapUf;Fk;.  
 
rpWePufEz;Foy;>ngskhdpd; fpz;zj;jpw;Fg; gpwFmz;ik RUs; Ez;FoyhfTk; 
gpwFnfhz;ilCrptbtk; nfhz;ln`d;Nyapd; tisthfTk; cUthfpwJ. 
n`d;Nyapd; tisTvd;gJnky;ypafPopwq;F J}k;igAk; jbj;jNkNyW J}k;ikAk; 
nfhz;ljhFk;. NkNyWJ}k;GmjpfRUsikg;GilaNra;ik RUs; Ez; 
Foyhfnjhlu;fpwJ (DCT). ,Wjpapy; ,f;Foy; Nrfupg;Gehsj;jpy; KbtilfpwJ. 
nkLy;yupgpukpLfs; kw;Wk; ngy;tp]; gFjpfspd; topahfnry;Yk; 
Nrfupg;Gehsk;>NkYk; gyNrfupg;Gehsk;>NkYk; gyNrfupg;Gehsq;fSld; 
,ize;Jghg;gpy;yupehskhfpwJ. ghg;gpy;yupehsk; fhypnr]; gFjpapy; 
rpWePiutpLtpf;fpwJ. 
 
rpWePufEz;Foy;fspd;>mz;ik RUs; Ez;Foy; (PCT)kw;Wk; Nra;ik RUs; 
Ez;Foy;fs; (DCT)MfpaitrpWePufj;jpd; fhh;bfy; (Gwzp) 
gFjpapYk;>n`d;Nyapd; tisTnkLy;yhpgFjpapYk; mike;Js;sd. ngUk;ghyhd 
ne/g;uhd;fspd; n`d;Nyapd; tisTFl;ilahfTk;>mjd; 
kpfr;rpwpagFjpkl;LNknkLy;yhtpDs; ePl;bf;nfhz;Lk; ,Uf;fpd;wJ. ,jw;Ffhh;bfy; 
ne/g;uhd;fs; vd;Wngah;. NtWrpy ne/g;uhd;fs; kpfePz;ln`d;Nyapd; 
tisTnfhz;ljhy; mit>nkLy;yhpgFjpapd; Mo; gFjptiuePz;Lmike;Js;sJ. 
,j;jifa ne/g;uhd;fs; [f;];lhnkLy;yhp ne/g;uhd;fs; vd;wiof;fg;gLfpd;wd 
(nkLy;yhmUF ne/g;uhd;fs;)  
 
ne/g;uhd;fspd; ,uj;jEz; ehsj;njhFg;G:  
 
ne/g;uhd;fspy; ,U ,uj;jEz;eshj; njhFg;Gfs; cs;sd. xd;WfpshkUy]pYk; 
kw;nwhd;WEz;Foy;fisr; Rw;wpYk; mike;Js;sJ. fpshkUy]py; cs;s 
,uj;jEz;ehsj;njhFg;Gkw;wjpypUe;JNtWgl;ljhFk;. Vnddpy;> ,j;njhFg;G 
,uj;jj;ijvLj;Jr; nry;Yk;NghJcl;nry; Ez; jkdpfshfTk; (Afferent 
arterioles) ntspNaWk; NghJntspr;nry; Ez; jkdpfshfTk; (Efferent 
arteriolies) ntspNaWfpd;wd. ,e;jntspr;nry; 
Ez;jkdpfs;>fpshkUy]pypUe;JntspNawpa gpd;>Ez;zpaehsq;fshfg; 
gphpe;JrpWePufEz;Foiyr; #o;e;J fhzg;gLfpd;wd. ,it GwEz;Foy; 
,uj;jehsq;fs; (Peritubular capillaries) vd;Wmiof;fg;gLfpd;wd. 
[f;];lhnkLy;yhp ne/g;uhd;fspy;>Nkw;fz;lntspr;nry; Ez; jkdpfs; ePs; 
fw;iwahf>n`d;NytisTf;F ,izahfePz;lehsj;ijcUthf;fpAs;sd. 
,jw;Fthrhnuf;lhvd;Wngah;. fhh;bfy; ne/g;uhd;fspy; 
thrhnuf;lhfhzg;gLtjpy;iymy;yJvz;zpf;ifapy; Fiwe;jpUf;Fk;.  

kdpjdpy; rpWePu; cUthFk; Kiw (Mechanism of urine formation in human) 
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mkpNdhmkpyq;fs; rpijf;fg;gLtjhy; cUthFk; iel;u[d; fopTfs; fy;yPuypy; 
A+upahthfkhw;wg;gLfpd;wd. ,J Mu;dpj;ijd; 
Row;rpmy;yJA+upahRow;rpvd;Wmiof;fg;gLfpwJ. 

rpWePu; cUthf;fj;jpy;>fpshkUyhu; tbfl;Ljy;>Foy;fspy; kPscwpQ;Rjy; kw;Wk; 
Foy;fspy; Ruj;jy; Mfpa %d;Wnraw;ghLfs; cs;sd. 

1. fpshkUyhu; tbfl;Ljy;(Glomerular filtration) 

rpWePufj;jkdp %yk; ,uj;jk; fpshkUyi] nrd;wilfpwJ. 
,uj;jj;jpy;>mjpfmsTePh;> $o;kGujq;fs;>rh;f;fiufs;>cg;Gfs; kw;Wk; iel;u[d; 
fopTg; nghUl;fs; Mfpaitmlq;fpAs;sd. rpWePh; cUthjypd; Kjy; rpWePu; 
cUthjypd; Kjy;gbahd ,uj;jj;ijtbfl;Lk; epfo;TfpshkUy]py; 
eilngWfpwJ. ,JxU ,ay;Gflj;jy; epfo;thFk;. fpshkUy]py; cs;s 
,u;j;jEz;ehsq;fistpl;LntspNaWk; jputk; ngskhdpd; fpz;zj;ijmilfpwJ. 
,j;jputj;jpw;FfpshkUyhh; tbjputk; (Glomerular Filtrate) vd;Wngah;. 
,uj;jgpsh];khtpy; cs;sePh; kw;Wk; rpwpa %yf;$Wfs; 
CLUtf;$banky;ypart;tpidAk; ngUk;gug;igAk; fpshkUy]; ngw;Ws;sJ. 
cl;nry; ,uj;jehsj;jpd; topahfmjpftpirAld; fpsUy]{f;Fs; EioAk; 
,uj;jk;>ntspr;nry; ,uj;jehsj;jpd; topNantspNaWk; NghJtpirFiwfpwJ. 
Vnddpy;>cl;nry; ,uj;jehsk;>ntspr; nry; ,uj;jehsj;ijtplmfd;wJ. ,jdhy; 
Vw;gLj;jg;gLk; ePh;kmOj;jk; (Hydrostatic pressure) kdpjdpy; Rkhh; 55mm 
Hgvdfzf;fplg;gl;Ls;sJ.  

rpWePufq;fs; 24 kzpNeuj;jpy; Rkhu; 180yp msTf;FfpshkUyhu; 
tbjputj;ijcw;gj;jpnra;fpd;wd. 
,uj;jj;jpYs;sePh;>FSf;Nfh];>mkpNdhmkpyq;fs; kw;Wk; iel;u[d; fopTg; 
nghUl;fs; Mfpait ,ay;ghffpshkUyi] te;jilfpd;wd. vdNttbjputk; 
Vwj;jho ,uj;jj;jpw;Fepfuhdcl;nghUl;fisNangw;Ws;sJ. 5 nm I tplnghpa 
%yf;$Wfs; Foy;fSf;Fs; EioaKbtjpy;iy. fpshkUy]py; tbfl;Lk; 
rt;tpd; topahfePUk;> ,uj;jj;jpYs;sgpwfiunghUl;fSk; ntspNaw> 
,uj;jj;jpYs;sfpshkUyhh; ePh;kmOj;jNkfhuzkhFk;. fpshkUyhh; ,uj;jmOj;jk; 
(Vwj;jho55 mm Hg) gpw ,uj;jEz;ehsj; njhFg;Gfspy; 
,Ug;gijtplmjpfkhdjhFk;. ,uj;jEz;ehsq;fspd; gpsh];khGujq;fs; 
,uz;Lvjph; tpirfismspf;fpd;wd. $o;kCLfyg;GmOj;jk; (Colloidal osmotic 
pressure) (30 mm Hg) kw;Wk; fpshkUyhh; fpz;zq;fspy; (capsular)ePh;kmOj;jk; 
(15 mm Hg) vDk; ,it fpskUyhh; fpz;zq;fspy; cs;sjputq;fshy; 
cUthfpd;wJ. ,t;tpuz;LmOj;jq;fSk;  

Nrh;e;J(30 mm Hg + 15 mm Hg = 45 mm Hg) 45 mm Hg vjph; 
mOj;jj;ijjUtjhy; kPjKs;smjpfg;gbahd(10 mm Hg) epfumOj;jNk(Net 
filtration) rpWePufEz; tbfl;Ljy; (Ultrafiltration) epfo;Tf;Ff; 
fhuzkhfmikfpwJ. 

epfutbfl;lYf;fhdmOj;jk; = fpshkUyhhpd; ePh;kmOj;jk; - ($o;k 
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CLfyg;GmOj;jk;+fpshkUyh;  
fpz;zj;jpd; ePh;kmOj;jk;) 

epfutbfl;lYf;fhdmOj;jk; = 55 mm Hg – (30 mmk Hg + 15 mm Hg) = 10 mm 
Hg  

,uz;LrpWePufq;fspYk; cs;snkj;j ne/g;uhd;fs; xUepkplj;jpy; cUthf;Fk; tb 
jputj;jpd; nfhs;ssNtfpshkUyhh; tbfl;Lk; tPjkhFk; 
Kjpu;r;rpaile;jkdpju;fspy; ,t;tPjk; xUepkplj;jpy; Rkhu; 120 kp.yp. Kjy; 125 
kp.yptiuMFk;.  

,uj;jgpsh];khkw;Wk; fpshkUyhh; tbjputj;jpYs;snghUl;fspd; mlh;j;jpnrwpT:  

nghUs;  ,uj;jgpsh];khtpy; 
cs;snrwpTgdm-3 

fpshkUyhh; 
tbjputj;jpy; 
cs;snrwpTgdm-3 

ePh; 900 900 

Gujq;fs;  80.0 0.05 

mkpNdhmkpyq;fs; 0.5 0.5 

FSf;Nfh];  1.0 1.0 

A+hpah 0.3 0.3 

A+hpf; mkpyk; 0.04 0.04 

fphpahl;bdpd;  0.01 0.01 

fdpkmadpfs; (Na+, 
K+kw;Wk; Cl-) 

7.2 7.2 

fpshkUy]pypUe;Jngskdpd; fpz;zj;jpw;Fs; EioAk; tbjputk; 
Kjy;epiyrpWePh; vdg;gLk;. fpshkUy]pypUe;J ,uj;jk; ntspr;nry; 
jkdptopahfntspNaWfpwJ. ,e;ehsj;jpy; cs;sthpaw;wjirfspd; RUf;fj;jhy; 
,uj;jehsk; RUq;FfpwJ. ,uj;jg; gpsh];khtpYk; fpshkUyhh; tbjputj;jpYk; 
cs;snghUl;fspd; mlh;j;jpjug;gl;Ls;sJ.  

fpshkUyhu; tbjputkhdJgpsh];khGujj;ijj;jtpukPjpmidj;ijAk; 
ngw;wpUg;gjhy; ,J ,uj;jg; gpsh];khitxj;Jf; fhzg;gLfpwJ. 

fhh;l;bfy; ne/g;uhd;fspy;> ,uj;jk; ntspr;nry; jkdpapypUe;JGwEz;Foy; 
ehsj;njhFg;gpw;Fnrd;Wmq;fpUe;Jrpiukz;lyj;jpw;Fs; EiofpwJ. 
,t;thWnry;Yk;NghJFoy;fisr; 
Rw;wpAs;s,ilaPl;Ljputj;jpypUe;JkPscwpQ;rg;gl;lePh; kw;Wk; 
gpwfiunghUs;fisf; nfhz;Lnry;fpwJ.  
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2. Foy;fspy; kPscwpQ;rg;gLjy;(Tubular reabsorption) 

,e;epfo;tpd; %yk; tbjputk; kPz;Lk; Rw;Nwhl;lj;jpw;Fs; nry;fpwJ. xUehspy; 
cUthFk; tbjputj;jpd; msTRkhu; 170 ypKjy; 180 yptiuMFk;. rpWePu; 
ntspNaw;wk; xUehspy; Rkhu; 1.5 ypMFk;. mjhtJ>tbjputj;jpy; Rkhu; 99% 
Foy;fshy; kPscwpQ;rg;gLfpwJ. Vnddpy;>tbjputj;jpy; cs;srpynghUl;fs; 
clYf;Fj; Njitg;gLfpd;wd. ,e;epfo;r;rpNju;e;njLj;JkPscwpQ;Rjy; vdg;gLk;. 
ne/g;uhdpd; Ez; Foy;fspd; gy;NtW ,lq;fspYs;svgpjPypar;nry;fspy; 
,ay;Gflj;jy;>nray;kpFflj;jy;>tputy; kw;Wk; CLfyg;GMfpaKiwfspy; 
VjhtJxd;wpidgad;gLj;jpkPscwpQ;Rjy; eilngWfpd;wJ. 

mz;ik RUs; Ez;Foy; (Proximal convoluted tubule) 

mz;ik RUs; Ez;Foypy;>FSf;Nfh];>yhf;bf; mkpyk; 
(yhf;Nll;)>mkpNdhmkpyq;fs;>Nrhbak; madpfs; (Na+) kw;Wk; ePu; 
Mfpaittbjputj;jpypUe;JkPscwpQ;rg;gLfpd;wd. mj;Jld; NrhbakhdJNrhbak; 
-nghl;lhrpak; ce;jj;jhy; nray;kpFflj;jy; %yk; mz;ik RUs; Ez;Foypy; 
kPz;Lk; cwpQ;rg;gLfpwJ. kpfr; rpwpamstpy; cwpQ;rg;gLfpd;wd. mz;ik RUs; 
Ez;Foy; nry;fspy; eilngWk; flj;jiyf; fhl;Lfpd;wJ.  

n`d;Nytistpy; cs;sfPopwq;F J}k;gpd; Rtu;fspy; mf;thNghupd;fs; 
,Ug;gjhy; ePu; CLUtpr; nry;Yk;. Mdhy;>cg;Gf;fshy; CLUtpr; nry;y 
,ayhJ. fPopwq;F J}k;gpd; topahfePu; ntspNaWtjd; fhuzkhf>Nrhbak; (Na+) 
kw;Wk; FNshiuL (Cl-) madpfspd; mlu;j;jptbjputj;jpy; mjpfkhfcs;sJ.  

n`d;Nytistpd; NkNyW J}k;gpd; Rtu;fs;>ePiumDkjpg;gjpy;iy. 
Mdhy;>fiunghUl;fshdNrhbak; (Na+)>FNshiuL (Cl-) kw;Wk; nghl;lhrpak; (K+) 
madpfs; CLUtmDkjpf;fpwJ. 

Nra;ik RUs; Ez; Foy; (Distal convoluted tubule) ePiukPsvLj;JFoYf;Fs; 
nghl;lhrpaj;ijr; Ruf;fpwJ. vdNtNra;ik RUs; Ez;Foy; jputj;jpy; 
ePu;>Nrhbak; kw;Wk; FNshiuLMfpaitvQ;rpAs;sJ. ,q;Fclypd; Njitapd; 
mbg;gilapy; nghUl;fs; kPscwpQ;rg;gLtij `hu;Nkhd;fs; newpg;gLj;Jfpd;wd. 
,uj;jj;jpd; pHIxOq;FgLj;jigfhu;gNdl; (HCO3

-)fs; kPscwpQ;rg;gLfpwJ. 
,uj;jj;jpy; nghl;lhrpak; kw;Wk; Nrhbak; msTfspd; epiyj;jd;ikAk; 
,g;gFjpapy; jhd; Kiwg;gLj;jg;gLfpwJ. 

Nrfupg;Gehsj;jpd; topNaePu; CLUtpr; nry;fpwJ. nghl;lhrpak; madpfs; nray; 
kpFflj;jy; %yk; FoypDs; tplg;gLfpd;wJ. NkYk;>Nrhbak; 
kPscwpQ;rg;gLfpwJ. vdNtmlu;j;jpkpf;frpWePu; cUthfpwJ. ,g;gFjpapd; Rtu; 
topahfePu; cl;nry;ymf;FthNghupd;fs; fhuzkhfpd;wd. mf;FthNghupd;fs; 
vd;gitrt;T top nghUl;fisflj;Jk; GujkhFk;. ,itePiuCLUtmDkjpf;Fk; 
fhy;tha;fs; vdg;gLk;. 

mf;FthNghhpd;fs; (Aquaporins) vd;gitePHCLUtr; nra;Ak; ghijfs; 
MFk; (rt;Tflj;JGujk;). ,itrpWePuf Foy; gFjpkw;Wk; 
jpRtpiljputj;jpd; ,ilNaepyTk; CLguty; mOj;jNtWghLfhuzkhfePH; 
%yf;$Wfs; vgpjPypar; nry;fs; topNaflj;jtopnra;fpd;wd. 
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3. Foy;fspy; Ruj;jy; (Tubular secretion) 

i`l;u[d; nghl;lhrpak;>mk;Nkhdpah>fpupahl;bdpd; kw;Wk; fupkmkpyq;fs; 
MfpaitGwEz;Foy;fisr; Rw;wpAs;s ,uj;jEz; ehsj; njhFg;gpypUe;JFoypy; 
cs;stbjputj;jpDs; nry;fpd;wd. mz;ikRUz;lEz;Foypy; mjpfmstpy; ePh; 
cwpQ;rg;gLfpwJ. n`d;Nytistpy; Nrhbak; madpfSk; ePUk; ghpkhw;wk; 
nra;ag;gLfpd;wd. gpwFjho;cg;glh;T(Hypotonic) jd;iknfhz;ljputk; Nra;ik 
RUs; Ez;Foiymilfpd;wJ. mjpy; A+hpahkw;Wk; cg;Gf;fs; 
MfpaitGwEz;Foy; ,uj;jehsq;fspypUe;JNra;ik RUs; Foypd; nry;fSf;Fs; 
te;JNrh;fpd;wd. ,e;epiyapy; cs;srpWePhpy; tbjputKk; Ruf;fg;gl;lnghUl;fSk; 
cs;sd. ,J>Nrfhpg;Gehsj;jpw;Fs; EioAk; NghJePh; cwpQ;rg;gLtjhy;. 
mlh;j;jpmjpfkhdcah;cg;glh;T(Hypertonic)jd;iknfhz;lrPWePh; cUthfpwJ. 
Foypy; cs;stbjputj;jpy; ntsptplg;gLfpwxt;nthUi`l;u[d; madpf;Fk; 
xUNrhbak; madp> Foy; nry;fspdhy; cwpQ;rg;gLfpwJ. 
,t;thWRuf;fg;gl;li`l;u[d;>ig-fhh;gNdl;Lfs;>ig-gh];Ngl;Lfs; kw;Wk; 
mk;NkhdpahMfpatw;Wld; ,ize;Jfhh;ghdpf; mkpyk; (H2CO3)kw;Wk; gh];ghhpf; 
mkpykhf(H3PO4)khWfpwJ. jputj;jpYs;si`l;u[d; madp 
,t;thWepiygLj;jg;gl;ljhy;>mitkPscwpQ;rg;gLtJjLf;fg;gLfpwJ.  

mlu;j;jpkpf;frpWePu; cUthjy; (Formation of concentrated urine) 

rpWePu; vjpNuhl;lKiwiagad;gLj;jprpWePufq;fs;>mlu;j;jpkpf;frpWePu; 
cw;gj;jpiaepiwNtw;Wfpd;wd. n`d;Nytistpd; Kf;fpag;gzp>Nrhbak; (Na+) 
kw;Wk; FNshiuL(Cl-) madpfspd; mlh;j;jpahf;fNyMFk;. nkLy;yhgFjpapy; 
fiunghUs; flj;jpfs; mjpfk; fhzg;gLtjhy; tbjputj;jpd; 
M];Nkhyhhpl;b>fhh;nlf;]; gFjpapy; FiwthfTk; nkLy;yhgFjpapy; mjpfkhfTk; 
,Uf;Fk;. ,jid>n`d;Nyapd; tisTmikg;G>Nrfhpg;Gehsq;fs; kw;Wk; 
thrhnuf;lhMfpaiteph;tfpf;fpd;wd. ,t;tikg;gpd; 
fhuzkhfNtKjy;epiyrpWePupYs;sfiunghUl;fs; ,ilaPl;Ljputj;jpw;Fs; ,lk; 
ngah;fpd;wd. vdNtn`d;Nytistpd; fPopwq;F J}k;Gf;Fk; 
mz;ikRUz;lFoYf;Fk; ,ilNaahd ,ilaPl;Ljputj;jpd; M];Nkhyhhpl;b> 
,uj;jj;jpw;FepfuhfRkhh; 300 mOsm,Mfcs;sJ. n`d;Nytistpd; fPopwq;F 
J}k;Gk; NkNyW J}k;Gk; nray;kpFflj;jy; %yk; vjpNuhl;lngUf;fj;ij (Counter 
current multiplier) cUthf;FfpwJ. [f;];lhnkLyy;yhp ne/g;uhd;fspd; 
n`d;NytisTfspy; cUthFk; vjpNuhl;lg; ngUf;fk; tpsf;fg;gl;Ls;sJ.  

tbjputk; fPopwq;F J}k;gpw;Fs; EioAk; NghJ>Foypd; cg;gFjpapy; cs;sePH; 
,ilaPl;Ljputj;jpw;Fs; CLUTtjhy;>mg;gFjpapd; M];Nkhyhhpl;bFiwfpwJ. 
,jd; vjph;tpidahf>NkNyW J}k;gpd; gFjpfs;>nray;kpFflj;jy; %yk; 
,ilaPl;Ljputg;gFjpf;Fs; fiunghUl;fismDg;Gfpd;wd. ,jdhy;> 
M];Nkhyhhpl;bRkhh; 1200 mOsmmstpw;Fcah;fpwJ. vdNt>nkLy;yhtpy; 
ePUf;Fk; cg;Gf;Fk; ,ilNaahdnghUj;jkpd;ikapd; 
fhuzkhfntt;NtWCLfyg;Gepiyfs; cUthfpd;wd. Nrfhpg;Gehsj;jpd; 
A+hpahtpw;fhdCLjpwDk; Nkw;$wpantt;NtWCLfyg;GepiyfSf;FcjTfpwJ. 
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thrhnuf;lh>vjpNuhl;lg; gupkhw;wp (Counter current exchan) topahfnkLyhtpd; 
CLfyg;GNtWghl;ilguhkhpf;fpwJ. ,JxU ,ay;Gf;  

rpWePh; cUthjypy; ,WjpepiyahfNrfhpg;Gehsj;jpy; mlh;kpFe;jrpWePh; 
cUthfpwJ. (Hypertonic) kdpjdhy;>njhlf;fj;jpy; cs;stbjputj;jpd; 
mlh;j;jpiatplehd;Fklq;Fmjpfmlh;j;jpnfhz;lrpWePiucw;gj;jpnra;aKbAk;.  

rPWePufj;jpd; gzpfisnewpg;gLj;Jjy;(Regulation of kidney function) 

ADH kw;Wk; ilangl;b]; ,d;rpgpl]; 

clypypUe;Jmjpfmstpy; jput ,og;GVw;gLjy; my;yJ ,uj;jmOj;jk; 
mjpfupg;G>Nghd;witfshy; i`g;Nghjyhk]pd; CLfyg;Gczu;tpfs; cldbahf 
J}z;lg;gLfpd;wd. ,jd; tpisthfepANuhi`Nghigrp]; 
J}z;lg;gl;LMd;bilA+upbf; `hu;Nkhd; (ADH) vdg;gLk; thN]hgpu];]pd; 
my;yJrpWePu;g;ngUf;nfjpy; `hu;Nkhd; ntspaplg;gLfpwJ. 
(Neu;kiwgpd;D}l;lfl;Lg;ghL). ,jdhy; Nrfupg;Gehsk; kw;Wk; Nra;ik RUs; 
Ez;Foy;fspd; nry;gug;Gfspy;>mf;FthNghupd;fspd; vz;zpf;ifmjpfupj;J>ePu; 
kPscwpQ;ry; eilngWfpwJ.  

mf;FthNghupd;fspd; vz;zpf;ifmjpfupg;gjhy; Foypd; cl;gFjpapypUe;J> 
,ilaPl;Ljputj;jpw;Fs; ePu; nry;fpd;wJ. ,jdhy; rpWePu;ngUf;fpd; (Diuresis) 
%yk; Vw;gLk; mjpfePupog;GjLf;fg;gLfpwJ. 

ADH czu;Ntw;gpfs; FiwghL ,Ue;jhNyhmy;yJADHRuf;f 
,ayhikahNyhePupopT Neha; (Diabetes insipidus) cUthfpwJ. 
mjpfjhfk;>ePu;j;jrpWePu; mjpfkhfntspNaWtjhy; Vw;gLk; ePu; ,og;Gkw;Wk; 
Fiwthd ,uj;jmOj;jk; Mfpait ,e;Nehapd; mwpFwpfs; MFk;. 

nudpd; MQ;rpNahnld;rpd; (Renin angiotensin) 

ne/g;uhdpd; cl;nry; jkdpapy; cs;srpwg;Gj; jpRNt [f;];lhfpshkUyhu; 
mikg;GMFk;. ,jpy; khf;Fyhnld;]h (Macula densa) kw;Wk; Jfs; nry;fs; 
fhzg;gLfpd;wd. khf;Fyhnld;]h nry;fs; Nra;ik RUs; Foypy; jputk; 
gha;tijczu;fpd;wd. NkYk;> ,it cl;nry; jkdpapd; FWf;fsitAk; 
ghjpf;fpwJ. Jfs; nry;fs; nudpd; (Renin) vd;Dk; nehjpiar; (Angiotensin 
Convertin Enzyme) Ruf;fpd;wd. fpshkUyhu; ,uj;jXl;lk; fpshkUyhu; 
,uj;jmOj;jk; kw;Wk; fpshkUyhu; tbfl;Lk; tpfpjk; MfpaitFiwAk; NghJ> 
[f;];lhfpshkUyhu; nry;fisj; J}z;bnudpd; `hu;Nkhidntspaplr; nra;fpwJ. 
,Jgpsh];khGujkhdMQ;rpNahnld;rpNdh[id (fy;yPuypy; cw;gj;jpnra;ag;gLtJ) 
MQ;rpNahnld;rpd; - IMfkhw;wcjTfpwJ. MQ;rpNahnld;rpd; - 
IIMQ;rpNahnld;rpd; - IIMfkhw;wMQ;rpNahnld;rpd; khw;W `hu;Nkhd; 
(Angiotension converting hormone - ACH) gad;gLfpwJ. Nra;ik RUs; 
Ez;Foypd; ,uj;jehsq;fisRUq;fr;nra;tjd; %yk; 
,uj;jmOj;jj;ijmjpfupf;fnra;tJld; Nrhbak; madpfs; cwpQ;rg;gLjiyAk; 
MQ;rpNahnld;rpd; - IImjpfg;gLj;JfpwJ. 
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,jak;>rpWePufk;> %is>ml;uPdy; fhu;nlf;]; kw;Wk; ,uj;jehsq;fs; 
Nghd;wgy;NtW ,lq;fspy; MQ;rpNahnld;rpd; - II nrayhw;WfpwJ. 
MQ;rpNahnld;rpd; -IId; J}z;Ljyhy; ml;uPdy; fhu;nlf;]py; 
,Ue;JMy;Nlh];BNuhd; Ruf;fpwJ. ,e;j `hu;Nkhd;>Nra;ik RUs; Ez; Foy; 
kw;Wk; Nrfupg;Gehsj;jpy; Nrhbak; madpkPscwpQ;rg;gLjy;>nghl;lhrpak; 
madpntspNaw;Wk; kw;Wk; ePu; cwpQ;rg;gLjy; Mfpatw;iwVw;gLj;JfpwJ. ,jd; 
tpisthf>fpshkUyhu; tbjpwd; Mfpaitmjpfupf;fpd;wd. 
,r;rpf;fyhdnray;KiwNanudpd;-MQ;rpNahnld;rpd; - My;Nlh];BNuhd; 
kz;lyk;/Kiw (RASS) vdg;gLfpwJ. cly; jputmlu;j;jpianewpg;gLj;Jjypy; 
gq;nfLf;Fk; `hu;Nkhd;fistps;fFk;. 

Vl;upay; Nel;upA+upl;bf; fhuzp (Atrial natriuretic factor) 

,jaj;jpYs;sVl;upay; nry;fs; mjpfkhftpuptiltjd; fhuzkhfVl;upaj;jpw;Fs; 
mjpfkhf ,uj;jk; gha;fpwJ. ,jd; tpisthfVl;upay; Nel;upA+upl;bf; 
ngg;ilLntspg;gLfpwJ. ,JrpWePufj;ijmile;Jmq;FNa+madpfspd; 
ntspNaw;wj;ijAk; fpshkUy]_f;Fs; ,uj;jk; gha;tijAk; mjpfupf;fpd;wJ. 
NkYk; ,it ,uj;jf;Foha; tpupthf;fpahfr; (Vasodilator) nray;gl;Lcl;nry; 
fpshkUyhu; jkdpfistpuptilar;nra;fpd;wdmy;yJntspr;nry; fpshkUyhu; 
jkdpfs; kPJ,uj;jf; Foha; RUf;fpahfr; (Vasoconstrictor) nray;gl;Lmtw;iwr; 
RUq;fr; nra;fpd;wd. Kjd; Kjypy; fz;lwpag;gl;lehl;upA+upbf; `hu;Nkhd;>Vl;upay; 
ehl;upA+l;upbf; ngg;ilL (ANP) my;yJVl;upay; ehl;upA+upbf; fhuzp (ANF) MFk;. 
mJkl;Lky;yhky; ml;uPdy; fhu;nlf;]pypUe;JMy;Nlh];BNuhd; kw;Wk; nudpd; 
ntspNaw;wj;ijAk; Fiwf;fpwJ. ,jdhy; MQ;rpNahnld;rpd; - IImsTFiwfpwJ. 
Mf>nudpd; - MQ;rpNahlnld;rpd; kz;lyk; My;Nlh];BNuhd; kw;Wk; - 
thNrhg;u];]pd; Mfpatw;Wf;FvjpuhdjhfANFnray;gLfpwJ. 

rpWePu; ntspNaw;wk; (Micturition) 

rpWePu;g;igapypUe;JrpWePu; ntspNaw;wg;gLk; epfo;Ntkpf;Rup~d; (m) rpWePu; 
ntspNaw;wkhFk;. ne/g;uhdpy; cUthfparpWePh;>rpWePufehsq;fspd; 
topNarpWePh;g;igiamile;Jmq;Fikaeuk;Gkz;lyj;jpypUe;J>rkpf;iQtUk; 
tiujw;fhypfkhfNrfhpj;Jitf;fg;gLfpwJ. rpWePh;g;igepuk;gpaTld; 
ePl;rpczh;tpfs; (Stretch receptors) J}z;lg;gl;LrpWePh;g;igtphptilfpwJ. ,jd; 
tpisthf ,izghpTeuk;Gkz;lyj;jpd; czh;r;rpeuk;Gfs; 
topahfikaeuk;Gkz;lyk; J}z;lg;gl;L>rpWePug;igRUq;FfpwJ. 
mNjNtisapy;>Gwclypd; ,af;Feuk;Gfs; J}z;lg;gLtjhy; rpWePh;g;igapd; 
RUf;fj; jirfs; %lg;gLfpd;wd. nkd;jirfs; RUq;Ftjhy; 
cl;GwRUf;Fj;jirfs; ,ay;ghfj; jpwe;Jntspg;GwRUf;Fj;jirfs; 
jsh;tilfpd;wd. J}z;Ljy; kw;Wk; jilgLj;Jjy; 
Mfpaitcr;repiyiaflf;Fk;NghJRUf;Fj; jirfs; jpwf;fg;gl;LrpWePh; 
ntspNaWfpwJ.  

xUKjpu;e;jkdpjdpypUe;JruhrhpahfxUehisf;F 1.5 ypmsTrpWePu; 
ntspNaWfpwJ. ,t;thWcUthFk; rpWePu;>ePu;kpFe;jkQ;rs; epwjputkhFk;. 
XusTmkpyj;jd;ik (pH 6.0) nfhz;lrpWePu; jdpj;Jtthridnfhz;lJ. 
cz;Zk; cztpw;Nfw;grpWePhpd; pH 4.5 Kjy; 8.00 tiukhwf; $baJ. 
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A+NuhFNuhk; vd;Dk; epwkpNa>rpWePu; kQ;rshf ,Ug;gjw;Ff; fhuzkhFk;. 
xt;nthUehSk; Rkhu; 25-30 fpuhk; A+upahntspNaw;wg;gLfpwJ. 
gy;NtWtsh;rpijkhw;wj; FiwghLfs;>rpWePhpd; cl;nghUl;fspd; mstpy; 
khw;wq;fiscUthf;FtNjhL>rpWePufnray;ghl;ilAk; ghjpf;fpwJ. 
vLj;Jf;fhl;lhf>rpWePhpy; mjpfFSf;Nfh]; (Glucosuria) kw;Wk; fPl;Nlhd; 
nghUl;fs; (Ketonuria) Mfpaitfhzg;gLtJePhpopTNehapd; mwpFwpfs; MFk;.  

fopTePf;fj;jpy; gpwcWg;Gfspd; gq;F (Role of other organs in excretion) 

rpWePufq;fisj; jtpu;j;J>EiuaPuy;>fy;yPuy; kw;Wk; Njhy; MfpaitfSk; 
iel;u[d; fopTg;nghUl;fspd; ntspNaw;wj;jpy; gq;Nfw;fpd;wd. xt;nthUehSk; 
ngUksTePiuAk;>mjpfmstpy; fhu;gd;-il-Mf;irilAk; (18 
yp/ehs;)>Fwpg;gplj;jf;fmsTePiuAk; EiuaPuy; ntspNaw;WfpwJ. fy;yPuy; Ruf;Fk; 
gpj;jePupy; cs;snghUl;fshdgpyp&gpd; kw;Wk; gpyptu;bd; 
MfpaitAk;>nfhy];buhy;> ];Buha;L `hu;Nkhd;fs;>itl;lkpd;fs; kw;Wk; 
kUe;Jfs; MfpaitAk; nrupkhdkz;lyf; fopTfNshLMfpaitAk; 
nrupkhdkz;lyf; fopTfNshLNru;j;JntspNaw;wg;gLfpwJ. 

Njhypy; cs;stpau;itr; Rug;gpfs; kw;Wk; nrNgrpa]; Rug;gpfs; 
Mfpaitmtw;wpd; Rug;Gfs; %yk; rpyfopTfisntspNaw;Wfpd;wd. 
tpau;itRug;gpfs; Ruf;Ftpau;itapd; Kjw;gzpcliyf; Fspuitg;gJjhd; 
vd;whYk;> ,uz;lhk; gzpahfNrhbak;>FNshiuL>rpwpamstpy; A+upahkw;Wk; 
yhf;bf; mkpyk; Mfpatw;iwAk; ntspNaw;WfpwJ. nrNgrpa]; Rug;gpfs; Ruf;Fk; 
rPgk; vd;Dk; vz;nza;g;girapd; topahf ];Buhy;fs;>i`bNuhfhu;gd;fs; kw;Wk; 
nkOFMfpaitntspNaw;wg;gLfpd;wd. ckpo;ePu; topahfTk; kpfr;rpwpamstpy; 
iel;u[d; fopTfs; ntspNaWfpd;wd. 

fopTePf;fkz;lyFiwghLfs; (Disorders related to the Excretory system) 

rpWePu; ghijj;njhw;W (Urinary tract infection) 

ngz;fspd; rpWePu; ntsptpLehsk; (Urethra) kpff; Fl;ilahdJ. 
,jd;Jiskyj;Jisapd; mUfpy; cs;sJ. Rfhjhukw;wfoptiwgof;ftof;fq;fs; 
topahfkyj;jpYs;sghf;Bupahf;fs; vspjpy; rpWePu; Jisapy; njhw;Wfpd;wd. 
rpWePu; ntsptpLehsj;jpy; cs;sNfhionjhlu;r;rpahrpWePu; ehsk; 
tiufhzg;gLtjhy; rpWePu;ntsptpLehsj;jpy; Vw;gLk; njhw;WrpWePu; ehsk; 
tiuguTk;. ,jw;FrpWePu;ntsptpLehsmow;rp (Urethritis) vd;Wngau;. 
rpWePu;g;ignjhw;wpdhy; rpWePu;g;igmow;rp (Cystitis) Vw;gLfpd;wJ. 
NkYk;>rpWePufq;fspYk; tPf;fk; Vw;gLk;. ,jw;Fcl;rpWePufmow;rp (Pyelitis) 
vd;Wngau;.  

typAld; $barpWePug;Nghf;F(Dysuria), rpWePh; fopf;Fk; mtruk; (Urinary 
urgency), fha;r;ry;>rpyrkaq;fspy; fyq;fyhdmy;yJ ,uj;jj;Jld; 
$barpWePh;g;Nghf;FNghd;wmwpFwpfs; njhw;wpd; tpisTfshFk;. rpWePufj;jpy; 
mow;rpVw;gLk; NghJKJFtyp>jiytypNghd;witmbf;fbVw;gLfpd;wd. 
,e;epiyiavjph; caph; kUe;Jgad;gLj;jpFzg;gLj;jyhk;.  
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rpWePufr; nraypog;G(Renal failure / Kidney failure) 

iel;u[d; fopTg; nghUisnspNaw;;w rpWePufq;fs; jtWtjhy; 
A+hpahNghd;witclypy; Njq;fprpWePh; ntspNaw;wk; ngUkstpy; FiwfpwJ. 
rpWePuhfnraypog;G ,UtifahFk;.xd;Wcldbnraypog;G(Acute failure) 
kw;nwhd;Wehs;gl;lnraypog;gpy;>rpWePufq;fs; jpBnudnraypoe;jhYk;>kPz;Lk; 
kPs;tjw;fhdtha;g;Gf;fs; mjpfk;. ehs;gl;lnraypog;gpy; ne/g;uhd;fs; 
gbg;gbahfnraypog;gjhy;>rpWePufg; gzpfSk; gbg;gbahff; FiwfpwJ. 

A+Nukpah (Uremia): 

,uj;jj;jpy; A+upahkw;Wk; Gujkpy;yhiel;u[d; $l;Lg; nghUl;fshdA+upf; mkpyk; 
kw;Wk; fpupahl;bdpd; MfpaitmjpfkpUg;gJ>A+Nukpahtpd; gz;ghFk;. ,uj;jj;jpy; 
,Uf;fNtz;baA+upahtpd; ,ay;ghdmsTRkhu; 17 – 30 kpfp/ 100 kpypMFk;. 
ehs;gl;lrpWePufnraypog;gpd;NghJA+upahtpd; msT ,uj;jj;jpy; Rkhu; 10 
klq;Fmjpfupf;Fk;. 

rpWePuff; fw;fs; (Renal calculi) 

rpWePufj;jpd; ngy;tp]; gFjpapy; cs;srpWePufEz;Foy;fspy;>cUthFk; 
xUfbdkhdfy; Nghd;wnjhFg;GrpWePuffw;fs; (m) ne/g;Nuhypj;ah]p]; 
vd;Wmiof;fg;gLfpwJ. fiuAk; jd;ikAilaNrhbak; Mf;];Nyl; kw;Wk; 
rpygh];Ngl; cg;Gf;fs; rpWePufj;jpy; Njq;Ftjhy; ,it cUthfpd;wd. ,jd; 
tpisthfrpWePufFly;typ (Renal colic pain) vd;Dk; fLikahdtypAk; rpWePufj; 
jOk;GfSk; Njhd;Wk;. 
,jidePf;f>igypNahNjhNlhkpmy;yJypj;Njhl;upg;rpnjhopy;El;gk; 
gad;gLj;jg;gLfpwJ. 

fpshkUNyh ne/g;iub]; (Glomerulomephritis) 

,e;Neha; ‘gpiul;bd; Neha;’ (Bright’s disease) vd;Wk; miof;fg;gLk; 
Foe;ijfspy;> ];l;nug;Nlhfhf;f]; jhf;fj;jpd; gpd; tpisthf 
,uz;LrpWePufq;fspYk; fpshkUy]; tPq;Fjy; ,e;Nehapd; gz;ghFk;. rpWePupy; 
,uj;jk; ntspNaWjy; (Haematuria)>rpWePupy; Gujk; ntspNaWjy; 
(proteinuria)>cg;Gkw;Wk; ePu; clypy; Njq;Fjy; xypNfhAupah (Oligouria) 
kpifmOj;jk; kw;Wk; EiuaPuy; tPf;fk; (Pulmonary oedema) Mfpait 
,e;Nehapd; mwpFwpfshFk;. 

,uj;jCLgFg;G(Haemodialysis) 

rpWePufk; nraypoe;jNehahspfspd; ,uj;jj;jpYs;ser;Rf; fopTg; 
nghUl;fisePf;Fk; nray;KiwNa ,uj;jCLgFg;GMFk;. nraw;ifrpWePufk; 
vd;wiof;fg;gLk; rpWePufCLgFg;Gf; fUtp (Dialysing machine) Nehahspapd; 
clYld; ,izf;fg;gLk; mf;fUtpapy; cs;snry;YNyhrhy; Md ePz;l Foy; 
CLgFg;Gjputj;jhy; #og;gl;bUf;Fk;. ,e;jmikg;GxUePu;j;njhl;bapDs; %o;fp 
,Uf;Fk;. Nehahspapd; ifj;jkdpapypUe;JvLf;fg;gLk; ,uj;jj;Jld; `pg;ghupd; 
Nghd;w ,uj;jciwTvjpu;nghUs; Nru;j;JCLgFg;Gf; fUtpapDs; 
nrYj;jg;gLfpwJ.  
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khw;WrpWePufk; nghUj;Jjy; (Kidney Transplantation) 

rpWePufnraypog;ghy; ghjpf;fg;gl;lNehahspf;F>MNuhf;fpakhdnfhilahspapd; 
rpWePufj;ijnghUj;JtNjrpWePufkhw;Wk; MFk;. rpWePufkhw;Wrpfpr;irapd; 
ntw;wpiacWjpg;gLj;j>Nehahspapd; 
thupRmy;yJneUq;fpacwtpdh;fs;>tpgj;Jmy;yJgpwfhuzq;fs; nfhilahfg; 
ngwg;gLfpd;wd. rpWePufkhw;WmWitrpfpr;irapd; tpisthf>jpRepuhfupg;G (Tissue 
rejection) ele;JtplhkypUf;f>Neha;jilfhg;GtpidfSf;FvjpuhdkUe;Jfs; 
jug;gLfpd;wd. 

cyfpd; ntw;wpfukhdKjy; rpWePufkhw;WmWitrpfpr;ir 1954 y;>Ngh];ldpy; 
cs;sgPl;lh; ngd;l; gphpf;`hk; kUj;Jtkidapy; eilngw;wJ. ,ul;ilah;fSf;F 
,ilNaeilngw;w ,r;rpfpr;iria>nra;jth;fs; N[hrg; ,. Kh;Nukw;Wk; FOtpdh; 
Mth;. 1965 Nkkhjk; Kk;igapYs;s ,q; vl;th;l; epidTkUj;Jtkidapy; 
,e;jpahtpd; Kjy; rpWePufkhw;WmWitrpfpr;irnra;ag;gl;lJ. 
i`gh;ne/g;Nuhkh(Hypernephroma) vd;Dk; rpWePufg;gw;WNehahy; 
ghjpf;fg;gl;lNehahspf;FrpWePufnraypog;Gmy;yhjgpwfhuzq;fshy; 
,we;jnfhilahspapd; clypypUe;JvLf;fg;gl;lrpWePufk; nghUj;jg;gl;lJ. 
,e;jpahtpy; capUld; cs;snfhilahspapd; rpWePufk; 1971 y;>brk;gh; 1k; 
Njjpad;WNtY}h; fpwj;JtkUj;Jtf;fy;Y}hp kUj;Jtkidapy;>kUj;Jth;fs; 
lhf;lh; [hdpkw;Wk; lhf;lh; Nkhfd; uht; MfpNahuhy; nghUj;jg;gl;lJ.  

 

 

myF–IV  
ghlk; - 9 

,lg;ngah;r;rpkw;Wk; ,af;fk;  
 
fbdkhdmirTfSld; $bakpfr;rpwe;jeldj;ijnay;yhk; urpj;jpUf;fpNwhk;. 
tpisahl;Lg; Nghl;bfspy; ePr;ry; Nghl;biaf; fz;LePr;ry; tPuhpd; 
jpwikiankr;rpapUf;fpNwhk;. Mdhy; ,JNghd;wcly; 
rhh;e;jnray;fSf;fhdmwptpay; mbg;giliar; rpe;jpj;jpUg;Nghkh? ek; clypy; 
cs;sgy;NtWjirfs; jq;fSf;Fs;Sk; vYk;GfSld; ,ize;Jk; nrayhw;wp 
,j;jifamirTfisf; nfhz;LtUfpd;wd. ek; jirfs;> ,af;fk; kw;Wk; 
tpirMfpatw;iwj; Njhw;Wtpf;Fk; jpwd; ngw;wit. 
vYk;Gkz;lyk;>euk;Gkz;lyk;>jirkz;lyk; Mfpatw;wpd; xUq;fpize;j 
$l;baf;fj;jhy;>clypd; ,j;jifa>nray;ghLfs; fl;Lg;gLj;jg;gLfpd;wd. 
vdNtjhd;>fz; ,ikfspd; mirTKjy; 20 fp.kPePsk; nfhz;lkhuj;jhd; 
((neLXl;lk;) tiugue;Jgl;lgy ,af;fq;fiskdpjd; jd; clyhy; 
Nkw;nfhs;sKbfpwJ. czT>ghJfhg;G> 
,dg;ngUf;fk;>nfhd;Wz;zpfsplkpUe;Jjg;gpj;jy; 
Mfpagyfhuzq;fSf;fhfcaphpfs; Xhplk; tpl;Lkw;Nwhh; 
,lj;jpw;Fefh;e;Jnfhz;NlAs;sd. ,r;nray;ghNl ,lg;ngah;r;rp(Locomotion) 
vdg;gLk;. ,lg;ngah;r;rpghpzhkKf;fpaj;Jtk; tha;e;jJ.  
 
,af;fq;fspd; tiffs; (Types of movement) 
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ekJclypy; cs;snry;fspy; mkPghNghd;w ,af;fk;>FW,io ,af;fk;>ePspio 
,af;fk; kw;Wk; jirapaf;fk; vdg; gy;NtWtif ,af;fq;fs; eilngWfpd;wd.  
 
mkPghNghd;w ,af;fk; : (Amoeboid movement) 
Nkf;Nuh/Ng[; Nghd;wnry;fs; 
Neha;f;fpUkpfistpOq;Ftjw;fhf>jdJirl;Nlhgpshrj;ijgad;gLj;jpg; 
Nghypf;fhy;fiscz;lhf;fp ,t;tif ,af;fj;ijNkw;nfhs;fpd;wd.  
 
FW ,io ,af;fk; : (Ciliary movement) 
,t;tif ,af;fk; Rthrg;ghijkw;Wk; ,dg;ngUf;fg; ghijapy; 
mike;Js;sFWapiovgpjPypanry;fspy; eilnWfpd;wJ.  
 
ePspio ,af;fk; : (Flagellar Movement) 
rhl;ilNghd;w ,af;fcWg;Gmy;yJePspiofisf; nfhz;lnry;fspy; ,t;tif 
,af;fk; eilngWfpd;wJ. tpe;Jnry;fs; ePspio ,af;fj;ijNkw;nfhs;fpd;wd.  
 
jir ,af;fk; : (Muscular movement),t;tif ,af;fk; 
iffs;>fhy;fs;>jhilfs;>ehf;FMfpacWg;Gfspy; jirfspd; RUq;fptphpAk; 
jd;ikahy; eilngWfpd;wJ.  
 
jirfspd; tiffs; (Types of muscles) 
 
fUtsh;r;rpapd; NghJeLg;gilnry;fspy; ,Ue;JNjhd;Wk; rpwg;Gj;jpRNtjirfs; 
MFk;. jirfs; ikNahirl;Lfs; vDk; nry;fshyhdit. nghpath;fspd; cly; 
vilapy; 40 – 50% msTjirfs; cs;sJ. ,e;jr; nry;fs; ,izg;Gj; jpRthy; 
,izf;fg;gl;Lj; jirj;jpRthfpd;wJ. jirfisvYk;Gj;jirfs;>cs;SWg;Gj; 
jirfs; kw;Wk; ,jaj;jirfs; vd %d;Wtiffshfg; gphpf;fyhk;.  
 
vYk;Gj;jir (,af;Fjir) (Skeletal or voluntary muscle) 
 
vYk;Gj; jirfs;>jirehz;fs; (Tendon) vdg;gLk; nfhy;yh[d; ,iofs; %yk; 
vYk;GfSld; ,izf;fg;gl;Ls;sd. xt;nthUjirAk; /ghrpfps; vDk; 
jirapiof; fw;iwfshy; Mdit. xt;nthUjir ,ioAk; E}W Kjy; 
Mapuf;fzf;fhdFr;rpNghd;wmikg;ghyhdjirEz;zpiofshy; 
(ikNah/igg;hpy;fs;) MdJ. ,it jir ,iof;F ,izahf ePs;thf;fpy; 
cs;sd. xl;L nkhj;jj; jiriaAk; #o;e;Js;s ,izg;Gj;jpR ciw vgpikrpak; 
(Epimysium) vdg;gLk;. xt;nthU /ghrpfpisAk; (Fascicle) Rw;wpAs;s ciw 
nghpikrpak; (Perimysium) vdg;gLk;. xt;nthU jirapioiaAk; Rw;wpAs;s 
ciw vd;Nlhikrpak; (Endomysium) MFk;. ek; tpUg;gj;jpd; mbg;gilapyhd 
elj;jy;> XLjy;> ePe;Jjy;> vOJjy; Nghd;w gzpfspy; <LgLtjhy; ,jid 
,af;F jirfs; vd;fpNwhk;.  
 
vYk;G jirapioapd; Ez;zikg;G (Structure of a skeletal muscle fibre) 
xt;nthUjirapioAk; nkype;jePz;lmikg;ghFk;. 
ngUk;ghyhditxUKidNahmy;yJ ,U KidfSNkh $hpadthfKbfpd;wd. 
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jirapioapy; gyePs;Nfhs tbt cl;fUf;fs; rhh;Nfhnyk;kh(Sarcolemma) 
vdg;gLk; gpsh];khrt;tpd; fPo; mike;Js;sd. jirapioapd; irl;Nlhgpshrk; 
rhh;Nfhgpshrk; (Sarcoplasm) vdg;gLk;. ,jpy; fpisf;NfhNrhk;>ikNahFNshgpd; 
kw;Wk; rhh;Nfhgpshrtiyg;gpd;dy; Mfpadcs;sd. ikNahFNshgpd; 
vd;gJjirapiofspy; fhzg;gLk; rptg;Gepwr; RthrepwkpahFk;. ,J 
`PNkhFNshgpd; Nghd;WMf;]p[id ftUk; jd;ikAila ,Uk;Gmadpfisf; 
nfhz;lRthrepwkpahFk;. ,e;epwkp 
 
Mf;]p[idj; Njf;fpitf;Fk; jd;iknfhz;lJ. fpisf;NfhNrhk; 
vd;gJNrkpf;fg;gl;lfpisNfh[d; Jfs;fs; MFk;. ,J jirapionray;ghl;bw;Fj; 
NjitahdFSf;Nfhi] toq;FfpwJ. Mf;bd;>ikNahrpd; 
Mfpaitjirapiofspy; cs;sjirg;Gujq;fs; MFk;.  
 
jirEz;zpioapd; ePsk; KOtJk; mLj;jLj;jmlh;j;jpkpFkw;Wk; 
mlh;j;jpFiwgl;ilfs; fhzg;gLfpd;wd. mlh;j;jpkpFAgl;ilfs; 
(khWgl;ljd;iknfhz;lgl;ilfs;) kw;Wk;mlh;j;jpFiwthdIgl;ilfs; 
(xj;jjd;iknfhz;lgl;ilfs;) MfpadkhwpkhwpNeh;j;jpahfmike;Js;sd. 
,t;tikg;NgjirfSf;Fthpfisj; jUfpd;wd. xt;nthUmlh;j;jpkpFgl;ilapYk; 
mlh;j;jpFiwthdH(Helles)gFjpvDk; ikag;gFjpcs;sJ. (‘H’ – n`y;y]; 
vd;gjw;Fnjspthdvd;WnghUs;). xt;nthUHgFjpiaAk; Mvd;Dk; 
mlh;j;jpkpFNfhLnrq;Fj;Jthf;fpy; ,uz;lhfg; gphpfpwJ. Igl;ilfspd; eLtpy; 
mlh;j;jpahdXNfhLvd;Dk; gug;Gfhzg;gLfpwJ. n[h;khdpankhopapy; 
Zwischenscheibevd;why; Igl;ilfSf;F ,ilNacs;sjl;L/NfhLvd;WnghUs;.  
 
jir Ez;zpioapy; (Myofibrils) RUq;Fk; mikg;ghd rhh;Nfhkpah;fs; cs;sd. 
,it vYk;Gj;jirapd; nray; myF MFk;. xU rhh;Nfhkpah; vd;gJ jir 
Ez;zpioapd; mLj;jLj;j ,U Z NfhLfSf;F ,ilg;gl;l gFjpahFk;. xU 
rhh;Nfhkpahpy; eLtpy; A gl;ilAk; mjd; ,UGwKk; ghjp  
 

nghJr; nrhy; jirfspy; mjw;F <lhd nrhy;  
nry;  jirapio / jir Ez;zpio  
gpsh];kh rt;T  rhh;f;Nfhnyk;kh 
irl;Nlhgpshrk;  rhh;f;Nfhgpshrk; 
vz;Nlh gpshr 
tiyg;gpd;dy;  

rhh;f;Nfhgpshr tiyg;gpd;dy;  

 
I gl;ilfSk; cs;sd. xt;nthU rhh;NfhkpahpYk; jbj;j ,iofs; kw;Wk; 
nky;ypa ,iofs; vd;W ,U tif ,iofs; cs;sd. jbj;j ,iofs; A 
gl;il KOtJk; ePz;L fhzg;gLfpd;wd. nky;ypa ,iofs; I gl;ilg;gFjpapd; 
KO ePsg;gFjp kl;Lkpd;wp>A gl;ilapYk; xU gFjptiu ePz;L fhzg;gLfpd;wd. 
rhh;Nfhnyk;khtpd; cl;FopT FWf;Fthl;Lf; Foy;fis (T-tubules) 
cUthf;FtJld; A kw;Wk; I gl;ilfspd; re;jpg;Gg;gFjpapd; ,ilg;gFjpapYk; 
Eioe;Js;sd.  
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jirr; RUf;fg; Gujq;fspd; mikg;G 
 
jirr; RUf;fr; nrayhdJjirapiofspy; cs;sMf;bd; kw;Wk; ikNahrpd; 
vDk; jirg; Gujq;fisr; rhh;e;jJjbj;j ,iofs; ikNahrpd; vd;Dk; 
Gujj;jhyhdJ. ,itfw;iwfshfcs;sd. xt;nthUikNahrpd; %yf;$Wk; 
kPNuhikNahrpd; vDk; NkhNdhnkuhy; (Monomer)MdJ. 
xt;nthUkPNuhikNahrpd; %yf;$Wk;  
 
jbj;j ,io  
xt;nthUjbj;j ,ioAk; gyikNahrpd; %yf;$Wfshy; MdJ. mtw;wpd; 
jiyg;gFjpmt;tpioapd; vjph; Kidapy; JUj;jpr; nfhz;Lcs;sJ.  
 

nky;ypa ,io 
xUnky;ypa ,io>gpd;dpa ,uz;LMf;bd; Jiz ,iofshy; Mdit 
,UtifahdxOq;Fg;gLj;Jk; Gujq;fshdl;NuhNghdpd; kw;Wk; l;NuhNghdkNahrpd; 
,iofshy; MdJ.  
 
 
Fl;ilahdfuj;Jld; $baNfhstbtjiyg;gFjpiaAk; rpwpa thy; gFjpiaAk; 
nfhz;lJ. Fl;ilahdfuj;jpy; fdkhdkPNuhikNahrpDk; (HMM) thy; gFjpapy; 
,yFthdkPNuhikNahrpDk; (LMM)cs;sd. jiyg;gFjpapy; Mf;bd; ,izAk; 
gFjpkw;Wk; ATP ,izAk; gFjpvd;w ,uz;LgFjpfs; cs;sd. NkYk; 
,t;tplj;jpy; ATP iarpijf;Fk; ATP Na]; nehjpAk; cs;sJ. 
,e;nehjpjirr;RUf;fj;jpw;fhdMw;wiyATPiarpijg;gjd; %yk; mspf;fpd;wJ.  
 
xt;nthUnky;ypa ,ioAk;>gpd;dpa ,U Mf;bd; %yf;$Wfshy; MdJ. 
Mf;bdpy; FNshGyhh; Mf;bd; gFjp (GMf;bd;) kw;Wk; ,io Mf;bd; gFjpfs; 
(FMf;bd;) vd ,U gFjpfs; cs;sd. xt;nthUnky;ypa ,ioAk; ePs; thf;fpy; 
gpd;dpa ,uz;L F Mf;bd; ,iofshy; Mdit. FMf;bd; vd;gJNkhNdhnkhpf; 
GMf;bdpd; ghypnkh; MFk;. ,jpy; ikNahrpd; ,izAk; gFjpAk; cs;sJ. 
nky;ypa ,ioapy; xOq;FgLj;Jk; Gujq;fshdl;NuhNghikNahrpd; 
(Tropomyosin) kw;Wk; l;NuhNghdpd; (Troponin) Mfpadcs;sd. ,it Mf;bd; 
kw;Wk; ikNahrpDld; ,ize;Jjirr; RUf;fj;ijf; xOq;FgLj;Jfpd;wd.  
 
jirRUq;Fk; tpjk; (Mechanism of muscle contraction) 
rWf;Fk; ,io Nfhl;ghL(Sliding Filament theory) 
 
,f;Nfhl;ghL 1954 Mk; Mz;LMd;l;&F. `f;];yp(Andrew F. Huxley) kw;Wk; 
Nuhy;g; ePlh;nfh;f; (Rolf Niedergerke) vd;gth;fshy; cUthf;fg;gl;lJ. 
,f;Nfhl;ghl;bd; gbFwpg;gpl;lePsKilaMf;bd; kw;Wk; ikNahrpd; ,iofs; 
xd;wpd; kPJxd;whf ,iofpwJ. ,jd; tpisthfj; jirr;RUf;fk; Vw;gLfpd;wJ. 
,e;epfo;tpd; NghJMw;wiyg; gad;gLj;jg;gLfpd;wJ. jirr;RUf;fepfo;thy; 
cUthf;fg;gLk; tpirxUgSitefh;j;jNthmy;Jvjph;f;fNthgad;gLfpd;wJ. 
jirRUf;fj;jpdhy; cUthFk; tpirjirapd; ,Otpir(Muscle tension) 
vdg;gLk;. gSmy;yJ Rik vd;gJjirr; RUf;fj;jpw;FvjpuhdMw;wy; 
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my;yJvilMFk;. jirRUf;fk; vd;gJjirfspy; ,OtpiriaVw;gLj;JtjhFk;. 
,JxUnray;kpFepfo;thFk;. jirj; jsh;Tvd;gJRUf;fj;jpd; NghJcUthd ,O 
tpiriatpLtpj;jy; MFk;.  
 
ikaeuk;Gkz;lyj;jpype;J ,af;feuk;GtopNamDg;gg;gLfpd;weuk;G J}z;ly; 
jirr; RUf;fj;ijj; Jtf;Ffpd;wJ. jirapioapy; ,af;feuk;Gk; 
rhh;Nfhnyk;khTk; ,izAkplk;>euk;Gjirre;jpg;G(Neuromuscular Junction) 
my;yJ ,af;f 
 
Kidj;jl;L(Motor end plate) vdg;gLk;. ,t;tplj;ijeuk;Gj;J}z;ly; te;jilAk; 
NghJmrpl;ily; Nfhiyd; tpLtpf;fg;gLfpd;wJ. ,J rhh;Nfhnyk;khtpy; 
nray;epiykpd;dOj;jj;ij(Action potential) cUthf;Ffpd;wJ.  
 
,e;jnray;epiykpd;dOj;jk;>gymadpf;fhy;tha;fisj; jpwf;fpwJ. FWf;Fthl;L 
#oypd; topahfr; nry;Yk; nray; kpd;dOj;jj;jpd; tpisthy; 
mjpfmstpyhdfhy;rpak; madpfs; rhh;Nfhgpshrtiyg; 
gpd;dypypUe;JntspNaWfpd;wd. ,t;thWmjpfhpf;fpd;wfhy;rpak; madpfs; 
nky;ypa ,ioapYs;sl;NuhNghdpd; vDk; Gujj;Jld; ,izfpd;wd. nky;ypa 
,ioapYs;s (Mf;bd;) ikNahrpd; ,izg;gplj;ijl;NuhNghikNahrpd; 
ntspf;nfhzh;fpwJ. ,e;jr; nray;kpFgFjpikNahrpdpd; jiyg;gFjpAld; 
Nrh;e;JFWf;Fg;ghyj;jpidcUthf;Ffpd;wJ. FWf;Fg;ghycUthf;fj;jpd; 
NghJMf;bd; kw;Wk; ikNahrpd; Mfpait ,ize;JMf;NlhikNahrpd; vDk; 
Guj $l;likg;igcUthf;FfpwJ. ,g;NghJ>ePuhw;gFf;fg;gl;l 
 
ATP f;fshy; cUthFk; Mw;wiyg; gad;gLj;jp ikNahrpdpy; cs;s jiyg;gFjp 
jirapioapd; mr;Rg;gFjpf;F90˚Nfhzj;jpw;FtUk; tiuRoy;fpwJ. ,e;epiyapy; 
Mf;bd; kw;Wk; ikNahrpd; ,ilNagpizg;GVw;gl;Lr; RUq;fp–tphpAk; Row;rpiar; 
nray;glitf;fpwJ. ,jidj; njhlh;e;Jtypikahdtpirapd; jhf;fk; 
cUthfpwJ. ikNahrpdpd; jiyg;gFjpAk; mJgpizAk; gFjpAk; 
90˚Nfhzj;jpypUe;J 45˚f;Frha;e;j gpd; tpirapd; jhf;fk; njhlq;FfpwJ. ,jdhy; 
FWf;Fg;ghymikg;GcWjpahdcah;tpirgpizg;ghfkhwpikNahrpd; 
jiyg;gFjpiaRoyitf;fpwJ. ,t;thwhfikNahrpd; jiyg;gFjpRod;W ,aq;Fk; 
NghJmjDld; ,ize;jMf;bd; ,iofs; Agl;ilapd; ikag;gFjpf;F 
,Of;fg;gLfpd;wd. ikNahrpd; gioaepiyf;FjpUk;gpADP 
 

jirr; RUf;fj;jpd; thpirf;fpukkhdepfo;Tfs;  
 
ikaeuk;Gkz;lyj;jpypUe;Jfpilf;Fk; rkpf;iQfshy; jirr; RUf;fk; Jtq;Fjy;  

↓ 
euk;Gjirre;jpg;gpy; mrpily; Nfhiyd; ntsptplg;gLjy; 

↓ 
jir ,iofspy; nray; kpd;dhw;wy; cw;gj;jpahjy;  

↓ 
rhh;NfhgpshrtiyapypUe;Jfhy;rpak; madpfs; ntspaPL J}z;lg;gLjy;  

↓ 
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fhy;rpamadpfs; bNuhNghdpd; cld; ,izjy;: Mf;bd; ,ioapy; cs;s 
,izg;G ,lq;fisbNuhNghikNahrpd; jpwe;Jitj;jy;  

↓ 
Mf;bd; ,ioapy; cs;sikNahrpd; ,izg;gplq;fs; ntspg;gLj;jg;gLjy;: 

ikNahrpdpd; jiyg;gFjpmt;tplq;fspy; ,izjy;  
↓ 

ikNahrpd; jiyg;gFjpMw;wy; kpFtpir,af;fj;ij(Power stroke) Nkw;nfhs;sy;  
↓ 

Mf;bd; ,io rhh;Nfhkpahpd; ikag;gFjpf;FefUjy; (jirr; RUf;fk;) 
↓ 

ikaeuk;Gkz;lyrkpf;iffs; epd;WNghjy; : fhy;rpak; madpfs; kPz;Lk; 
rhh;NfhgpshrtiyapDs; nrYj;jg;gLjy;  

↓ 
bNuhNghikNahrpd; kPz;Lk; Mf;bd; ,ioapYs;s ,izg;gplq;fis %Ljy;  

 
kw;Wk; gh];Ngl; madpfistpLtpf;fpd;wd. gpwFxUGjpaATP %yf;$W 
ikNahrpdpd; jiyg;gFjpapy; gpizfpwJ. ,jdhy; FWf;Fg;ghyk; cilfpwJ. 
,t;tpirj;jhf;fj;jpd; Kbtpy; ikNahrpd; jiyg;gFjpapy; ,Ue;JMf;bd; 
,iofs; tpLtpf;fg;gLfpd;wd. ikNahrpd; kPz;Lk; Rod;WmLj;jMf;bNdhL 
,ize;JmLj;jRUf;fRow;rpf;Fj; jahuhfpd;wJ. ,e;j ,af;fkhdJglfpy; 
gad;gLj;jg;gLk; Jg;gpd; ,af;fj;Jf;FepfuhdJ). jirapioRUq;Fk; 
tiutpirj;jhf;fk; njhlh;e;JgyKiwepfo;fpd;wJ. Mf;bd; 
%yf;$WfisikNahrpdpd; jiyg;gFjp>gpizj;J>cs;Nsefh;j;jpg; gpd; 
tpLtpf;fpd;wJ. ,e;epfo;r;rpnjhlh;e;JeilngWtjhy; nky;ypiofs; rhh;f;Nfhkpahpd; 
ikag;gFjpiaNehf;fpefh;fpd;wJ. ,t;thwhfj; njhlh;e;JFWf;Fg;ghyk; 
cUthjYk; ciljYk; jirapiofspy; rWf;fiyVw;gLj;Jfpd;wd. 
Mdhy;>jbj;jkw;Wk; nky;ypa ,iofspd; ePsj;jpy; ,jdhy; ve;jkhw;wKk; 
,y;iy. Mf;bd; ,iofSld; ,ize;jZNfhLfs; ,U gf;fj;jpy; ,Ue;Jk; 
cs;Nehf;fp ,Of;fg;gLtjhy; rhh;Nfhkpah; ePsk; Fiwfpd;wJ. ,jd; Kbtpy; 
rhh;Nfhkpah; RUq;FfpwJ. jirfSf;fhd J}z;ly; kw;Wk; fhy;rpak; madpfspd; 
njhlh; ntspNaw;wk; Mfpait ,Uf;Fk; tiu ,f;RUf;f epfo;T njhlh;e;J 
eilngWfpwJ. ,af;fj; J}z;ly; epd;wTld;> fhy;rpak; madpfs; 
rhh;Nfhgpshrj;jpDs; kPsr; nrYj;jg;gLtjhy; Mf;bd; ,iofspd; nray;gL 
gFjpahd ,izg;gplk; kiwf;fg;gLfpd;wJ. ,jdhy; kNahrpd; ,iofspd; 
jiyg;gFjp Mf;bd; ,ioAld; ,iza ,ayhikahy;>Z NfhLfs; gioa 
epiyf;Fr; nry;fpd;wd. ,jw;Fj; jir jsh;tiljy; vd;W ngah;.  
 
vYk;Gj;jirr; RUf;f tiffs; (Type of skeletal muscle contraction) 
jirr; RUf;fk; ,U Kjd;iktiffshftifgLj;jg;gl;Ls;sd. mitINrhlhdpf; 
(rk ,OtpirRUf;fk;) RUf;fk; kw;Wk; INrhnkl;hpf (rkePsRUf;fk;) RUf;fk; 
MfpadthFk;. jirapiofs; RUq;Fk; NghJjirapiofspd; ePsk; kw;Wk; 
mtw;wpd; ,Otpirj; jd;ikapy; Vw;gLk; khWghLfisg; 
nghWj;Jjirr;RUf;fj;jpd; tifmikfpwJ.  
 
INrhlhdpf; RUf;fk; (rk ,Otpirr; RUf;fk; (Isotonic contraction) 
(INrh–rkk;>Nlhd; - ,Otpir)  
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,t;tifRUf;fj;jpd; NghJjirfspd; ePsj;jpy; khw;wk; Vw;gLfpd;wJ.Mdhy; 
,Otpirapy; khw;wk; Vw;gLtjpy;iy. ,q;FcUthf;fg;gLk; tpirapy; 
ve;jkhw;wKkpy;iy. v.fh. gSJ}f;Fjy;>kw;Wk; lk;ngy; J}f;Fjy;  
 
INrhnkl;hpf; RUf;fk; (rkePsr; RUf;fk; - Isometric contraction)  
(INrh–rkk;>nkl;hpf; - msT (m) ePsk;)  
,t;tifRUf;fj;jpd;NghJjirapd; ePsj;jpy; khw;wkiltjpy;iyMdhy; 
,Otpirapy; khw;wk; Vw;gLfpd;wJ. ,jdhy; ,q;FcUthf;fg;gLk; tpirapYk; 
khw;wk; Vw;gLfpd;wJ. v.fh. Rtiuf; iffshy; js;Sjy;>mjpfvilAilaigiaj; 
jhq;Fjy;.  
 
vYk;Gj; jirapiofspd; tiffs; (Types of skeletal muscle fibres) 
jirapiofs; Ruq;Fk; Ntfj;jpd; mbg;gilapy; Jhpjkhfr; RUq;Fk; jirfs; 
kw;Wk; epjhdkhfr; RUq;Fk; jirfs; vd ,U tiffshfg; gphpf;fyhk;. NkYk; 
jirr;RUf;fj;jpw;Fj; NjitahdATP –cUthf;fj;jpd; mbg;gilapy; 
Mf;]p[Ndw;w(Oxidative) tifkw;Wk; fpisf;Nfh[d; rpijT(Glycolytic) 
tifvdj; jirapiofs; tifgLj;jg;gl;Ls;sd. mjpfmsTATP– Na]; 
nray;ghLfisf; nfhz;likNahrpd; cs;sjirapioJhpjkhfr; RUq;Fk; 
jirapiovd;Wk; Fiwe;jmsTATP Na]; nray;ghLfs; nfhz;litepjhdkhfr; 
RUq;Fk; jirapiovd;Wk; miof;fg;gLfpd;wd. mjpfvz;zpf;ifapy; 
ikl;Nlhfhz;bhpahitAk; mjpfmsTMf;]pfuzgh];Ngl; (Oxidative 
phosphorylation) Vw;wjpwDk; ngw;wjirapiofs; Mf;]p[Ndw;w ,iofs; 
vdg;gLfpd;wd. ,t;tifjir ,iofs; Mf;]p[d; kw;Wk; czT+l;lg; 
nghUl;fisj; jirfSf;Ftoq;Ftjw;F ,uj;jXl;lj;ijr; rhh;e;Js;sd. 
vdNtMf;]p[Ndw;wtifjirapiofSf;Frptg;Gjirapiofs; (Red muscle 
fibres) vd;Wngah;. xUrpyikl;Nlhfhz;bhpahf;fSk;>mjpfvz;zpf;ifapy; 
fpisf;Nfhiybf; nehjpfSk; kw;Wk; mjpfmsTfpisf;Nfh[d; Nrkpg;Gk; 
nfhz;ljir ,iofSf;Ff; fpisf;Nfhiybf; jirapiofs; (White muscle 
fibres) vd;Wngah;. ikNahFNshgpd;  
 
vYk;Gj; jirfpisf;Nfh[d; gFg;gha;T(SMGA): 
jlfstPuh;fspd; tpisahl;Lj; jpwidmstpljirfspy; 
caph;j;jpRNrhjid(Biopsy)nra;ag;gLfpwJ. jirfspy; 
cs;sfpisf;Nfh[id mstplcjTk; epiyahdKiwahFk;. 
fhw;wpy;yhepiyclw;gapw;rpapd; NghJjirapYs;sfpisf;Nfh[d; jhd; 
Mw;wy; %ykhFk;. NkYk;>clypy; Nrkpf;fg;gl;Ls;sfpisf;Nfh[Dk;>ePz;l 
Neu nray;ghl;Lf;fhdMw;wiyj; jUk; tsh;rpijkhw;wepfo;tpy; 
gq;Nfw;fpd;wd. xw;iwfpisf;Nfh[d; %yf;$wpy; Vwj;jho 5000 FSf;Nfh]; 
myFfs; cs;sd. ,it 5000 jdpj;jFSf;Nfh]; %yf;$WfSf;Fr; 
rkkhFk;.  
 
vYk;GjirapiofisNkw;Fwpg;gpl;lKiwapy; %d;Wtiffshfg; gphpf;fyhk;. 
mitepjhdkhd–Mf;]p[Ndw;w ,iofs;>Jhpj–Mf;]p[Ndw;w ,iofs; kw;Wk; 
Jhpj–fpisNfhiybf; ,iofs; vd;gdthFk;.  
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1. epjhdkhd–Mf;]p[Ndw;w ,iofs; (Slow – oxidative fibres):,t;tif 
,iofspy; Fiwe;jtPjj;jpNyNaikNahrpd; ATPf;fs; ePuhw; gFf;fg;gLfpd;wd. 
Mdhy; mjpfmsTATPf;fiscUthf;Ffpd;wd ,t;tif ,iofs; 
ePz;lNeu>njhlh; nray;fshdePz;lJ}u ePr;ry;>Nghd;wdtw;wpy; gad;gLfpd;wd. 
ePz;l J}u xl;lg;ge;jatPuhpd; fhy; jirapy; ,j;jFjirapiofs; 
mjpfmstpy; cs;sd.  
 

2. JhpjMf;]p[Ndw;w ,iofs; (Fast oxidative fibres):,t;tif ,iofspy; 
mjpfmsTikNahrpd; ATP – Na]; nray;ghl;lhy; mjpfmsTATP 
cUthf;fg;gLfpd;wd. ,t;tifjirfs; Jhpjr; nraYf;Fcfe;jd.  

 

3. Jhpj–fpisf;Nfhiybf; ,iofs; (Fast Glycolytic fibres)fpisf;Nfhiybf; 
,iofspy; ikNahrpd; ATPNa]; nray;ghL ,Ue;jhYk; 
mjpfmsTATPcUthtjpy;iy. Vnddpy; ,jd; ATPf;fSf;fhdMjhuk; 
fpisf;fhiyrp]; MFk;. ,t;tif ,iofs; Jhpj>jPtpur; 
nray;fSf;Fcfe;jd. v.fh: FWfpaJ}uj;ijmjpfNtfj;jpy; flj;jy;.  

 
vYk;Gj; jirapd; gz;Gfs; (Properties of skeletal muscles): 
vYk;Gj; jirapd; 4 Kf;fpag; gz;Gfshtd> 
 
fpsh;r;rpj; jpwd; (Excitability): 
 
kpd;J}z;ly; kw;Wk; Ntjpj;J}z;ly;fSf;FVw;gtpidGhpe;JRUq;Fk; jpwDf;Ff; 
fpsh;r;rpj; jpwd; vdg;gLk;.  
 
RUq;Fk; jpwd; (Contractility): 
 
jirfs; ,izf;fg;gl;Ls;scWg;Gfisefh;j;Jk; jd;ikRUq;Fk; jpwd; MFk;.  
 
flj;Jk; jpwd; (Conductivity):  
jirehhpd; xUgFjpapy; Vw;gl;l J}z;lyhdJkw;wjirg;gFjpfSf;Fk; 
flj;jg;gLtJflj;Jk; jpwd; MFk;.  
 
kPl;rpj;jpwd; (Elasticity): 
 
jirahdJePl;rpaile;jgpd; kPz;Lk; mjd; cz;ikahd ,ay;GepiyiamilAk; 
jd;ikkPl;rpj;jpwd; vdg;gLk;.  
 
rl;lfkz;lyk; kw;Wk; mjd; gzpfs; (Skeletal system and its function):  
 
rl;lfkz;lyk;>vYk;Gfs; kw;Wk; FUj;njYk;Gfshy; Md xUfl;likg;GMFk;. 
,J fUtsh;r;rpapd; NghJeLmLf;fpypUe;JNjhd;wpaJMFk;. vYk;Gfs; 
jirfSld; nld;lhd; (Tendon)vdg;gLk; jirehz;fshy; ,izf;fg;gl;Ls;sd. 
,it vYk;Gkz;lyj;ijnek;GNfhy; Nghy; ,af;fj; 
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Njitahdtpiriamspf;fpd;wJ. rl;lfkz;lyk; fPo;fhz; Kiwapy; 
%d;Wtifg;gLk;.  
 
ePh;krl;lfk; (Hydrostatic skeleton):  
,t;tifrl;lfkhdJ (jputk; epiwe;jcl;gFjpiar; Rw;wpjirfs; #o;e;j 
mikg;GMFk;). nkd;ikahdclyikg;Gnfhz;lKJFehzw;wtpyq;Ffspy; ,J 
fhzg;gLfpd;wJ. (v.fh. kz;GO).  
 
Gwr;rl;lfk; (Exoskeleton):  
,t;tif rl;lfk; KJF ehzw;w caphpfspy; fhzg;gLfpd;wJ. ,J> clypd; 
Gwg;gFjpapy; cs;s cWjpahd kw;Wk; fbdkhd ghJfhg;G mikg;ghFk;. (v.fh. 
fug;ghd; G+r;rp).  
 
mfr;rl;lfk; (Endoskeleton): ,t;tifrl;lfk; KJnfYk;gpfspd; clypDs; 
cs;sJ. vYk;Gkw;Wk; FUj;njYk;Gfshy; Md ,t;tikg;Gjirfshy; 
#og;gl;Ls;sJ (v.fh. kdpjd;) 
 
kdpjdpy; mfr;rl;lfk; vDk; vYk;Gkz;lyk; 206 vYk;GfshYk; kw;Wk; 
FUj;njYk;GfshYk; MdJ. ,k;kz;lyj;ij ,U tiffshfg; gphpf;fyhk;. 
mit>mr;Rr;rl;lfk; kw;Wk; ,izGWg;Gr; rl;lfk; MfpadthFk;. mr;Rr; 
rl;lfj;jpy; 80 vYk;GfSk; ,izAWg;Gr; rl;lfj;jpy; 126 vYk;GfSk; cs;sd.  
 
rl;lfkz;lyj;jpd; gzpfs;  
 
• ,t;tikg;GclYf;FcWjpahdfl;;likg;igmspg;gJld; 

GtpaPh;g;Gtpirf;Fvjpuhfcly; viliaj; jhq;Ffpd;wJ.  
 

• clYf;Fepiyahdtbtj;ijj; je;Jmjideph;tfpf;fpwJ.  
 

• nkd;ikahdcs;SWg;Gfisg; ghJfhf;fpd;wJ. 
 

• fhy;rpak;>gh];gu]; Nghd;wjhJg;Gf;fisNrkpf;fpd;wJ. NkYk; 
kQ;rshdvYk;G k[;i[g; gFjpapy; Mw;wy; %ykhdnfhOg;ig 
(biufpspriuL) Nrkpf;fpd;wJ.  
 

• vYk;GfNshL ,izf;fg;gl;ljirfSld; Nrh;e;Jnek;GNfhy;Nghy; 
nray;gl;L ,lg;ngah;r;rpf;Fg; gad;gLfpd;wJ.  
 

• mjpfviliaj; jhq;ff;$batYitj; jUtJk;> ,af;fmjph;TfisVw;gJk; 
vYk;GfNsahFk;.  
 

• tpyhvYk;Gfs;>gQ;RNghd;wKs;nsYk;Gfspd; gFjpfs; kw;Wk; 
ePz;lvYk;Gfspd; Kidg;gFjpMfpa ,lq;fspy; ,uj;jr; rptg;gZf;fs; 
kw;Wk; nts;isaZf;fs; cw;gj;jpnra;ag;gLfpd;wd.  
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mr;Rr; rl;lfk; (Axial skeleton) 
,e;jr; rl;lfk; clypd; Kf;fpamr;ircUthf;Ffpd;wJ. kz;ilNahL>ehtb 
(`aha;L) vYk;G>KJnfYk;Gj; njhlh; kw;Wk; khh;Gf; $L Mfpaitmr;Rr; 
rl;lfvYk;Gfs; MFk;.  
 
kz;ilNahL(Skull): 
kz;ilNahl;by; cs;svYk;Gfs; fghyvYk;Gfs; kw;Wk; Kfj;njYk;Gfs; vd 
,U njhFg;Gfshfmike;Js;sd. nkhj;jkhfcs;s 22 vYk;Gfspy; 
fghyvYk;Gfs; 8k; Kfj;njYk;Gfs; 14k; mlq;Fk;. fghyvYk;Gfs; 
%isf;FcWjpahdghJfhg;GntspAiwiamspg;gjhy; ,jw;F 
 
%isg; ngl;lfk; (Brain Box)vd;Wngah;. ,jd; nfhs;ssTRkhh; 1500 
f.nr.kPMFk;. fghyvYk;Gfs; ijay; Nghd;wmikg;gpdhy; mirahky; 
,izf;fg;gl;Ls;sd. fghyvYk;Gfspy; 
Xhpizcr;rpvYk;G(Parietal)Xhpiznghl;nlYk;G(Temporal) 
MfpaitAk;>EjnyYk;G(Frontal),gplhpvYk;G(Occipital), vj;kha;L(Ethmoid), kw;Wk; 
Mg;GutvYk;G(Sphenoid) MfpadjdpvYk;GfshfTk; cs;sd.   
 
nghl;nlYk;gpy; cs;snghpaJisGwr;nrtpj; JisahFk;. Kfj;njYk;Gfspy; 
Nky;jhilnaYk;G(Maxilla),fd;dj;jpd; 
tisnaYk;G(Zygomatic),mz;zvYk;G(Palatine),fz;zPu;r; 
Rug;gpaz;ikvYk;G(Lacrimal), %f;fpdpilfPo; fhQ;rh(Inferior nasal 
concha)kw;Wk; Kf;fpdpilj; jl;nlYk;G(Nasal) Mfpait ,izvYk;GfshfTk; 
fPo;j;jhilnaYk;G(Mandible) kw;Wk; ,ilehrpvYk;G(Vomer) 
MfpadjdpvYk;GfshfTk;>cs;sd. ,itaidj;Jk; ,ize;Jkz;ilNahl;bd; 
Kd;gFjpiacUthf;Ffpd;wd. njhz;ilf; Fopapd; mbg;gFjpapy; U tbt 
xw;iwehtb(Hyoid)vYk;Gcs;sJ. xt;nthUeLr;nrtpapYk; Rj;jp tbt 
(Malleus)vYk;G>gl;lil(Incus)vYk;Gkw;Wk; mq;ftb(Stapes)vYk;GMfpa 3 
rpw;nwYk;Gfs; cs;sd. ,tw;wpw;Fr; nrtpr;rpw;nwYk;Gfs; vd;Wngah;.  
 
Nky;jhil>Nkf;]py;yhvd;Dk; Nky;jhilvYk;GfshYk; fPo;j;jhil>Nkd;bgps; 
vd;Dk; fPo;j;jhilvYk;GfshYk; MdJ. fghyj;Jld; 
,ize;jNky;jhilmirAk; jd;ikaw;wJ. mirAk; 
jd;iknfhz;lfPo;j;jhilahdJjirfs; %yk; fghyj;Jld; ,ize;Js;sJ.  
 
fz;Fopfs;>ehrpg;gs;sk; Mfpaitkz;ilNahl;by; cs;sKf;fpaj; Jisfs; 
MFk;. kz;ilNahl;LngUe;Jis(Foramen Magnum) vDk; 
nghpaJiskz;ilNahl;bd; gpd;Gwk; cs;sJ. ,jd; topahfNt %isapd; 
KFsg;gFjpjz;Ltlkhff; fPopwq;Ffpd;wJ.  
 
KJnfYk;Gj; njhlh; (Vertebral column):  
 
33 Ks;nsYk;Gfs; njhlh;e;Jthpirahf ,izf;fg;gl;Lclypd; KJFg;Gwj;jpy; 
KJnfYk;Gj; njhluhfcs;sJ ,k;Ks;nsYk;Gfs; Ks;nsYk;G ,ilj;jl;Lfs; 
(Inter vertebral discs) vd;Dk; FUj;njYk;Gfshy; 
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,izf;fg;gl;Ls;sdkz;ilNahl;bdmbg;gFjpapy; njhlq;Fk; ,j;njhlh; ,Lg;Gg; 
gFjptiuePz;LeLTly; gFjpf;Ff; fl;likg;igmspf;fpd;wJ. KJnfYk;Gj; 
njhlhpYs;svYk;Gfs; Ie;JngUk; gFjpfshfg; gphpf;fg;gLfpd;wd. 
mitfOj;JKs;nsYk;Gfs; (Cervical – 7), khh;GKs;nsYk;Gfs; (Thoracic - 12), 
,Lg;GKs;nsYk;Gfs; (Lumbar – 5) kw;Wk; jpUntYk;Gg;gFjpKs;nsYk;Gfs; 
(Sacral - 5), (iff;Foe;ijfspy; 5 vYk;Gfshf 
,Ue;jjpUntYk;Gg;gFjpnghpath;fspy; xNuvYk;ghf ,ize;Js;sd) kw;Wk; thy; 
vYk;G(Coccyx – 1)Mfpad. (Foe;ijfspy; ,Ue;j> 4 thy; Ks;nsYk;Gfs; 
nghpath;fspy; xd;wpize;Jxd;iw thy; vYk;ghfkhwpAs;sd.  
 
xt;nthU Ks;nsYk;gpd; ikaj;jpYk; cs;sPlw;w gFjp cs;sJ. ,jw;F 
euk;Gf;fhy;tha; vd;W ngah;. ,jd; topahfNt jz;Ltlk; nry;fpd;wJ. Kjy; 
Ks;nsYk;G ml;y]; (Atlas) vd;Wk; ,uz;lhtJ Ks;nsYk;G mr;R Ks;nsYk;G 
(Axis) vd;Wk; miof;fg;gLfpd;wd. Kjy; Ks;nsYk;G> gplhp vYk;gpy; 
fhzg;gLk; Kz;Lg;gFjpNahL mirAk; (Occipital condyles) tifapy; 
,ize;Js;sJ.  
 
jz;Ltlj;ijg; ghJfhg;gJ>jiyiaj; jhq;FtJ>tpyhvYk;Gfs; ,izAk; 
Gs;spahfr; nray;gLtJ>kw;Wk; gpd;gf;fj;jirfis 
,izg;gJMfpadKJnfYk;Gj; njhlhpd; gzpfshFk;.  
 
khh;ngYk;G(Sternum) 
jl;ilahdkhh;ngYk;Gtapw;Wg;Gwj;jpy; khh;Gf;$l;bd; ikag; gFjpapy; cs;sJ. 
,J tpyhvYk;Gfs; kw;Wk; tapw;Wg;Gwj; jirfs; ,iztjw;F ,lkspf;fpd;wJ.  
 
tpyhvYk;Gf;$L (Rib cage):  
12 ,iztpyhvYk;Gfs; cs;sd. nky;ypajl;ilahdxt;nthUtpyhvYk;Gk; 
KJFg;Gwj;jpy; KJnfYk;Gj; njhlUlDk; tapw;Wg;Gwj;jpy; khh;ngYk;GlDk; 
,ize;Js;sJ. ,tw;wpd; KJFg;Gwj;jpy; ,U mirAk; ,izTg; gFjpfs; 
cs;sjhy; ,it ,Ujiyf; nfhz;ld(Bicephalic)vdg;gLfpd;wd. Kjy; 7 
,iztpyhvYk;Gfs; cz;iktpyhvYk;Gfs; (Vertebro-sternal ribs) 
my;yJKs;nsYk;Gfs; tpyhvYk;Gfs; vd;Wmiof;fg;gLfpd;wd. ,it 
KJFg;Gwj;jpy; KJnfYk;Gj; njhlhpd; khh;GKs;nsYk;GfSlDk; 
tapw;Wg;Fjpapy; khh;ngYk;GlDk;   
 
i`aypd; FUj;njYk;ghy; ,izf;fg;gl;Ls;sd. 8> 9> 10 MtJ 
,iztpyhvYk;Gfs; Neubahfkhh;ngYk;Gld; ,izahky; 7-MtJ tpyhvYk;gpd; 
i`aypd; FUj;njYk;GgFjpNahL,ize;Js;sJ. ,jw;Fg; NghyptpyhvYk;Gfs; 
(Vertebro-Chondral ribs) vd;Wngah;. filrp ,U ,izfs; (11 kw;Wk; 12 
MtJ ,iz) tapw;Wg; gFjpapy; khh;ngYk;Gld; ,izahky; ,Ug;gjhy; 
,tw;wpw;Fkpjf;Fk; tpyhvYk;Gfs; (Vertabral ribs) vd;Wk; ngah;. 
khh;GKs;nsYk;Gfs;>tpyhvYk;Gfs; kw;Wk; khh;ngYk;GMfpatw;why; 
tpyhvYk;Gf;$L cUthfpAs;sJ. EiuaPuy;> ,jak;>fy;yPuy; Nghd;wcWg;Gfisg; 
ghJfhg;gJld; Rthrj;jpYk; tpyhvYk;Gf;$L gq;Nfw;fpd;wJ.  
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,izAWg;Gr; rl;lfk; (Appendicular skeleton) 
ifnaYk;Gfs;>fhyvYk;Gfs; kw;Wk; mtw;wpd; tisaq;fs; nfhz;lnjhFg;G 
,izAWg;Gr; rl;lfk; MFk;. ,r;rl;lj;jpy; 126 vYk;Gfs; cs;sd.  
 
Njhs; tisak; (Pectoral girdle)  
iffs; Njhs; tisaj;Jld; ,ize;Js;sd. ,yFj;jd;iknfhz;l 
,t;tisak;>vy;yhjpirfspYk; Nkw;ifmiramDkjpf;fpwJ. ,jdhy;jhd; 
,t;tsTmirTclypd; Ntnwe;jgFjpapYk; fhzg;gLtjpy;iy. Njhs; tisak; 
,U gFjpfisf; nfhz;lJxt;nthUgFjpAk; fhiunaYk;Gmy;yJfOj;Jg; 
gl;ilvYk;G(Clavicle or collar bone) kw;Wk; 
Njhs;gl;ilvYk;G(Scapular)Mfpatw;why; Mdit. 
Njhs;gl;ilvYk;GnghpaKf;Nfhz tbt vYk;ghFk;. ,J khh;Gf; $l;bd; 
KJFg;Gwj;jpy; 2 Kjy; 7 tJtpyhvYk;GfSf;fpilNamike;Js;sJ. ,jpy; 
cs;srw;WGilj;jtpspk;Gilajl;ilahdtphpe;jmikg;GVFNuhkpad; (Acromion 
process) ePl;rpvdg;gLfpd;wJ. ,e;ePl;rpNahLfhiunaYk;GmirAk; tifapy; 
,ize;Js;sJ. VFNuhkpad; ePl;rpapd; fPOs;sgs;sk; 
ifnaYk;GnghUe;JFopT(Glenoid cavity) MFk;. ,t;tplj;jpy; Nkw;ifvYk;ghd 
`pAku]pd; jiyg;gFjp ,ize;JNjhs;gl;il %l;ilcUthf;Ffpd;wJ. 
fhiunaYk;G ,U tisTfisf; nfhz;lePz;lvYk;ghFk;. ,itgLf;ifthl;by; 
mike;J 
 
if:  
rpwg;ghf ,aq;Fk; tifapy; ifapy; 30 jdpvYk;Gfs; cs;sd. Njhs;gl;ilf;Fk; 
Koq;iff;Fk; ,ilNacs;sgFjpapy; 
cs;svYk;gpw;FNkw;ifvYk;G(Humerus)vd;Wngah;. Nkw;ifvYk;gpd; 
jiyg;gFjpNjhs;gl;ilnaYk;gpd; ifnaYk;GnghUe;Jf;FopTg; gFjpAld; 
nghUe;jpAs;sJ. ,jd; fPo;Kidg;gFjp ,U vYk;GfSld; ,ize;Js;sd. 
Koq;iff;Fk; kzpf;fl;Lf;Fk; ,ilNa Mu vYk;G(Radius)kw;Wk; 
my;dh(Ulna)Mfpa ,U Kd;ifvYk;Gfs; Kd;ifapy; cs;sd. xypfpudhd; 
ePl;rp(Olecranon process) vd;gJmy;dhtpd; Nkw;gFjpapy; cs;sePl;rpahFk;. 
,JKoq;ifapy; cs;s $h;ikahdgFjpahFk;. ifg;gFjpapy; kzpf;fl;LvYk;Gfs; 
(Carpals) cs;sq;ifvYk;Gfs; (Metacarpals) kw;Wk; tpuy; vYk;Gfs; 
(Phalanges) Mfpadcs;sd 
 
kzpf;fl;LvYk;Gfhy;tha; Neha; (Carpal Tunnel Syndrome – CTS)  
kzpf;fl;by; cs;svYk;GfSk; ,izg;Gehh;fSk; 
rpWj;Jikaeuk;igmOj;JfpwJ. vOj;jh;>nkd;nghUs; Jiwapy; 
gzpGhpNthh;>fh;g;gzpfs; kw;Wk; miyNgrpapy; njhlh;e;JtpisahLNthh; 
my;yJnjhlh;;e;Jnra;jpmDg;GNthh; MfpNahUf;F ,e;Neha; 
Vw;gltha;g;GmjpfKs;sJ.  
 
nkhj;jj;jpy; 8 kzpf;fl;LvYk;Gfs; jyh 4 tPjk; ,U thpirahfmike;Js;sd. 
kzpf;fl;bd; Nkw;gFjpapy; xUfhy;thia ,J Njhw;Wtpf;fpd;wJ. 
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,jw;Fkzpf;fl;Lf; fhy;tha; vd;Wngah;. cs;sq;ifapy; 5 
cs;sq;ifvYk;GfSk; tpuy;fspy; 14 tpuy; vYk;GfSk; cs;sd.  
 
 
,Lg;Gtisak; (Pelvic Girdle): 
,Lg;Gtisak; mjpfviliaj; jhq;Fk; 
gbahd>cWjpahdrpwg;Gtha;e;jmikg;ghFk;. ,it fhf;]y; vYk;GvDk; ,U 
,Lg;GvYk;Gfshy; Mf;fg;gl;Ls;sJ. ,t;ntYk;Gfs; fhy;fismr;Rr; 
rl;lfj;Jld; ,izj;JghJfhf;fpwJ. jpUntYk;G(Sacrum)kw;Wk; thnyYk;Gld; 
(Coccyx) ,ize;JNfhg;ig tbt mikg;ig ,Lg;Gtisaj;jpw;Fj; jUfpwJ. 
xt;nthUfhf;]y; vYk;Gk;> ,ypak; (Ileum), ,]fpak; (Ischium)kw;Wk; 
G+g;ngYk;ghy; (Pubis)MdJ. ,e;j %d;WvYk;GfSk; ,ize;Js;sgFjpapy; 
mrpl;lhGyk; vDk; Mo;e;jmiuf;Nfhsf; Fop ,Lg;gpd; gf;fthl;by; cs;sJ. 
,f;Fopg;gFjpapy; njhilvYk;gpd; (Femur) 
jiyg;gFjpnghUe;jpapUg;gjhy;>njhilvYk;Ged;FmirfpwJ. tapw;Wg;gFjpapy; 
,Lg;Gtisaj;jpd; ,U gFjpfSk; ,ize;J>ehhpiof; FUj;njYk;igf; 
nfhz;lG+g;ngYk;G ,izia(Pubic symphysis) cz;lhf;Ffpd;wd.  
 
,Lg;ngYk;gpd; Nkw;gFjpapy; cs;s ,ypak; vLg;ghdvYk;ghFk;. xt;nthU 
,ypaKk; gpd;gf;fj;jpy; jpUntYk;Gld; cWjpahd ,izg;igcUthf;fpAs;sJ. 
,];fpak; xUtise;jgl;ilahdvYk;ghFk;. Vtbtg; G+g;ngYk;G>Kd;gFjpapy; 
cs;sG+g;ngYk;G,izTld; mirAk; tz;zk; ngUe;jpAs;sJ. Mz;fspd; 
,Lg;Gtisak;>nghpacWjpahdfdj;jvYk;GfisAilaFWfpaMokhdmikg;ghF
k;. ngz;fspd; ,Lg;Gtisak; 
Fiwe;jMoKilamfd;wkPd;jd;ikAilamikg;ghFk;. ngz; `hh;Nkhd;fshy; 
fl;Lg;gLj;jg;gLk; ,e;jmikg;Gfh;g;gfhyj;jpy; cjtpfukhfcs;sJ.  
 
fhy;: 
fhyhdJepkph;e;jepiyapy; cly; viliaj; jhq;Fk; tifapYk; XLk;NghJk; 
Fjpf;Fk;NghJk; Vw;gLk; tpiriaj; jhq;Fk; tifapYk; 30 vYk;Gfisf; 
nfhz;lmikg;ghFk;. if vYk;Gfistplf; fhy; vYk;Gfs; jbkdhdJk; 
typikahdJk; MFk;. xt;nthUfhypYk; njhil>fPo;f;fhy; kw;Wk; ghjk; vd 
%d;WgFjpfs; cs;sd. njhilvYk;ghdJ(Femur)clypd; 
kpfePz;l>kpfg;nghpakw;Wk; kpfcWjpahdvYk;GMFk;. ,t;ntYk;gpd; jiyg;gFjp 
,Lg;Gtisaj;jpy; mrpl;lhGyk; vd;Dk; FopapDs; nghUe;jp ,Lg;G 
%l;ilcUthf;fpAs;sJ.  
 
bgpahkw;Wk; /gpGyhvDk; ,izvYk;Gfs; fPo;f;fhy; gFjpapy; cs;sd. 
fpz;ztbtg; gl;ly;yh(Patella)vDk; Koq;fhy;  
 
rl;lfkz;lyj;jpy; mlq;fpAs;svYk;Gfs; (Bones of the skeletal system)  
 

nghUs; vYk;gpd; ngah; vYk;Gfsp
d; 

vz;zpf;i
f 

vYk;Gfspd; 
nkhj;jvz;zpf;i

f 

mr;Rr; rl;lfk; kz;ilNahL fghyk;  8 29 
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(80 vYk;Gfs;  Kfj;njYk;G 
eLf;fhJvYk;G 
ehtbvYk;G 

14 
6(2×3) 

1 
KJFnfYk;G
j; njhlh;  

fOj;Jg;gFjp 
khh;Gg;gFjp 
,Lg;Gg;gFjp 
jpUntYk;G 
 
 
thnyYk;G 

7 
12 
5 
1 
(5 

vYk;Gfs; 
,ize;jJ

)  
1 (4 

vYk;Gfs; 
,ize;jJ

)  

26 (nghpath;fs;) 

khh;ngYk;G  1 1 
tpyhvYk;Gfs;  12×2 = 24 24 

,izAWg;Grl;lf
k; (126 vYk;Gfs;) 

if  Nkw;ifvYk;G 
Mu vYk;G 
my;dh 
kzpf;fl;LvYk;Gfs;  
cs;sq;ifvYk;Gfs;  
iftpuy; vYk;Gfs;  

1 
1 
2 
8 
5 
14 

2 × 30 = 60 
 

fhy;  njhilvYk;G 
bgpah 
/gpGyh 
fZf;fhy; vYk;Gfs;  
cs;sq;fhy; vYk;Gfs;  
fhy;tpuy; vYk;Gfs;  
Koq;fhy; rpy;Y 

1 
1 
1 
7 
5 
14 
1 

2 × 30 = 60 
 

Njhs;tisak;  Njhs;gl;ilvYk;G 
fhiuvYk;G 

1 
1 

(2 ×2= 4) 

,Lg;Gtisa
k;  

,d;dhkpNdl; (,ypak; 
,];fpak; 
G+g;ngYk;GMfpait 
,ize;jngauw;wxNuvYk;
G) 

1 (1× 2 =2) 

nkhj;jk; vYk;Gfs;  206 
 
rpy;YKoq;fhy; %biacUthf;Ffpd;wJ. ,J Kd;GwKoq;fhy; %l;ilghJfhf;fpwJNkYk; 
KOq;fhypd; kPJnray;gLk; njhilj;jirfspd; nek;GNfhy; jd;ikiaNkk;gLj;JfpwJ. fhy; 

ghjj;jpy; lhh;r]; (Tarsus) vDk; 7-fZf;fhy; vYk;GfSk; nkl;lhlhh;r]; (Metatarsus) 
vDk; 5 ghjvYk;GfSk; /NgyQ;r]; (Phalanges) vdg;gLk; 14 tpuy; vYk;GfSk; cs;sd. 
ghjk; ekJcly; viliaj; jhq;FtJld; nek;GNfhy; mbg;gilapy; nray;gl;Lelj;jy; kw;Wk; 
XLjypd; NghJekJcliyKd;Ndhf;fpefh;j;Jfpd;wJ. iftpuy; vYk;Gfistplf; fhy; tpuy; 
vYk;Gfs; rpwpad.  
 

ePz;like;jkhjphpvYk;gpd; mikg;G(Structure of a typical long bone) 
 
ePz;like;jkhjphpvYk;gpy; lah/igrp];>vgp/igrp]; kw;Wk; rt;Tfs; 
MfpagFjpfs; cs;sd. Foy;Nghd;wlah/igrp]; gFjp>vYk;gpd; ePs; 
mr;rpidcUthf;FfpwJ. ikaj;jpYs;snkLy;yL Fop (m) k[;i[f;Fopiar; 
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Rw;wpjbj;jgl;ilahd ,Wf;fkhdvYk;Gfl;likf;fg;gl;Ls;sJ. vgp/igrp]pd; 
ntspg;Gwj;jpy; ,Wf;fkhdvYk;Gg;gFjpAk; cs;Nsrptg;GvYk;G k[;i[iaf; 
nfhz;lgQ;RNghd;wvYk;Gg; gFjpAk; cs;sd. vgp/igrp]; gFjpAk;>lah/igrp]; 
gFjpAk; re;jpf;Fk; ,lk; nklh/igrp]; vdg;gLfpwJ. ,izg;Gg; gFjpiaj; 
jtpuvYk;gpd; ntspg;gug;GKOtJk; ,ul;ilmLf;fhyhdnghpah];bak; vDk; 
rt;tpdhy; #og;gl;Ls;sJ. ntspehhpiomLf;F>mlh;j;jpahdrPuw;w ,zg;Gj; 
jpRf;fshy; MdJ. cs;sLf;fhd M];bNahn[dpf; mLf;fpy; 
vYk;GcUthf;fnry;fshd M];bNahgpsh];Lfs; cs;sd. ,it vYk;gpd; 
jsg;nghUs; $WfisAk;>vYk;igrpijf;Fk; M];bNahfpsh];l; nry;fisAk; 
Ruf;fpd;wd. NkYk; M];bNahgpsh];l; 
nry;fshfkhwf;$barpwg;gilahjjz;Lnry;fshd M];bNahn[dpf; nry;fs; 
cs;sd. nghpah];baj;jpy;>euk;gpiofs;>epzePh; ehsq;fs; kw;Wk; ,uj;jehsq;fs; 
MfpaitmjpfKs;sd. vYk;gpd; cl;gug;gpy; nky;ypa ,izg;Gj; 
jpRrt;thdvd;Nlh];bak; fhzg;gLfpwJ. gQRvYk;gpd; bugpFNy(Trabeculae) 
kPJk; ,Wf;fkhdvYk;gpDs; nry;Yk; fhy;tha;fspd; cl;Rtw;wpYk; vd;lh];bak; 
cs;sJ. vd;Nlh];baj;jpy; M];bNahgpsh];LfSk;. M];bNahfpsh];LfSk; 
cs;sd. vgp/igrp]; kw;Wk; lah/igrp]; Mfpatw;Wf;fpilNavgp/igrpay; 
jl;Lmy;yJtsh;r;rpj;jl;Lcs;sJ.  
 

ePz;like;jkhjphpvYk;gpd; mikg;G 
 
clypy; cs;svYk;Gg;gFjpfspd; midj;Jtif ,af;fq;fSf;Fk; %l;Lfs; 
mtrpakhdJ. vYk;Gfs; ,izAk; Gs;spfSf;F %l;Lfs; vd;Wngah;.  
 
rpyrkaq;fspy; %l;Lfs; ghJfhg;Gg; gzpfisNkw;nfhs;fpd;wd. jirfspy; 
cUthFk; tpirfisf; nfhz;L %l;Lfs; ,aq;Ffpd;wd. kdpjdpd; 
md;whltho;tpay; nry;ghLfSf;F ,itnghpJk; cjTfpd;wd. %l;Lfs; 
nek;GNfhypd; Roy; Gs;spahfnrayhw;Wfpd;wd.  
 
mikg;Gmbg;gilapy; %l;Lfis %d;WngUk; gphpTfshfg; gphpf;fyhk;.  
 

1. ehhpizg;G %l;Lfs; (Synarthroses) 
 
,t;tif %l;Lfs; mirahKl;Lfs; MFk;. 
vdNtvYk;GfSf;fpilNave;jmirTkpUf;fhJ. kz;ilNahl;LvYk;Gfspy; 
cs;sijay; Nghd;w %l;Lfs; ehhpizg;Gtifahdit.  
 

2. FUj;njYk;G %l;Lfs; (Amphiarthroses) 
,t;tif %l;Lfs; rpwpjsTmirAk; jd;ikngw;wit> ,tw;wpd; 
%l;Lg;gug;Gfs; FUj;njYk;ghy; gphpf;fg;gl;Ls;sd.  
v.fh. KJnfYk;Gj; njhlhpy; 
cs;smLj;jLj;jKs;nsYk;GfSf;fpilNaahd> ,izg;G.  
 

3. caT %l;Lf;fs; my;yJjput %l;Lfs; my;yJirNdhtpay; %l;Lfs; 
(Diarthroses joints or synovial joints) 
,t;tif %l;Lfs; ed;FmirAk; jd;iknfhz;lit. vYk;GfSf;F 
,ilNacs;s ,ilntspfs; irNdhtpay; jputj;jhy; epug;gg;gl;Ls;sd. 
,k;%l;Lfspd; tiffs; fPNonfhLf;fg;gl;Ls;sd.  
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Kismr;R %l;L (my;yJ) 
Royr;R %l;L(Pivot joint) 

Kjy; fOj;JKs;nsYk;Gkw;Wk; 
mr;nrYk;Gf;fpilapyhd %l;L 

eOT %l;L(Gliding joint) kzpf;fl;LvYk;GfSf;fpilapyhd 
%l;L 

Nrz %l;L (Saddle joint)  kzpf;fl;LvYk;Gkw;Wk; 
cs;sq;ifvYk;gpw;Fk; 
,ilNaahd %l;L 

ge;Jfpz;z %l;L(Ball and 
socket joint)  

Njhs;gl;iltisaj;jpw;Fk; 
Nkw;ifvYk;Gf;Fk; ,ilapyhd 
%l;L 

fPy; %l;L(Hinge Joint) Koq;fhy; %l;L ,izg;G 

Nfhz %l;L(Condyle/ 
Angular / Ellipsoid) 

Mu vYk;Gf;Fk; 
kzpf;fl;LvYk;Gf;Fk; 
,ilapyhd %l;L 

 
jirkz;lykw;Wk; vYk;Gkz;lyf; FiwghLfs; (Disorders of muscular and 
skeletal system) 
1. jirkz;lyf; FiwghLfs;  

ikah];jPdpahfpNutp];: (Myasthenia gravis)euk;Gjirre;jpg;gpy; mrpl;ily; 
Nfhiyd; nray;ghLFiwtjhy; ,e;epiyNjhd;Wfpd;wJ. 
,JxURajilfhg;GNehahFk;. ,jdhy; vYk;Gj;jirfspy;>jirr; 
Nrhh;T>gykpd;ikkw;Wk; gf;fthjk; MfpadNjhd;Wk;. rhh;Nfhnyk;khtpy; 
mrpl;ily;Nfhiyd; czh;Ntw;gpfisvjph;g;nghUl;fs; jilnra;tjhy; 
jirfspy; gykpd;ikVw;gLfpd;wJ. ,e;Neha; Kw;wpaepiyapy; 
nky;Yjy;>tpOq;Fjy;. NgRjy;>Rthrpj;jy; MfpadfbdkhFk;.  
nll;ldp(Tetany):ghuijuha;L `hh;Nkhd; gw;whf;Fiwapd; fhuzkhfclypy;  

 
fhy;rpaj;jpd; msTFiwfpwJ. ,jdhNyNajPtpuj; jir ,Wf;fk; Vw;gLfpd;wJ. 
mjw;Fnll;ldpvd;Wngah;.  
 
jirr;Nrhh;T(Muscle fatigue):  
njhlh;e;JgyKiwjirr;RUf;fk; eilngw;wgpd;dh; jirNkYk; 
RUq;fKbahjepiyiamilAk;. ,e;epiyNajirr;Nrhh;thFk;. jirfspy; ATP 
gw;whf;Fiwkw;Wk; Mf;]p[dpd;wpeilngWk; FSf;Nfh]; rpijtpd; 
tpisthfNrfukhFk; yhf;bf; mkpyk; MfpaitjirNrhh;tilaf; 
fhuzq;fshFk;.  
 
jirr;nraypog;G(Atrophy): 
jirfspd; nray;ghLfs; FiwtJmy;yJKw;wpYk; Klq;fpg;NghFk; 
epiyjirr;nraypog;Gvdg;gLk;. jirfspd; msTRUq;Ftjhy; jirfs; 
gykpoe;JtpLfpd;wd. ePz;lfhykhfg; gLf;ifapy; ,Uf;Fk; 
Nehahspfs;>jirfisj; njhlh;e;Jgad;gLj;jhjjhy; mittYtpof;fpd;wd.  
 
jirg;gpbg;G(Muscle pull):  
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jirapy; Vw;gLk; fpoprNyjirg;gpbg;Gvdg;gLk;. tpgj;JNghd;wmjph;r;rp ,Og;ghy; 
jirapiofspy; Vw;gLk; fpopTRSf;Fvdg;gLk;. jirfspd; kPs; 
jpwidtplmjpfkhfj; jpBnud ,OgLtjhy; ,e;epiyVw;gLfpd;wJ. 
rhpaw;wepiyapy; ePz;l Neuk; ,Uf;ifapy; mkh;tjhy; KJFj; jirfspy; 
jirg;gpbg;GVw;gl;LKJFtypcz;lhfpwJ.  
 
jirr;rpijT Neha; (Muscular dystrophy): 
gyjirNeha;fspd; xd;wpize;jnjhFg;Gjirr; rpijTNeha; vd;gjhFk;. vYk;Gj; 
jirfspd; jPtpur; nraypog;G>jirfisg; gykpy;yhky; Mf;fp>EiuaPuy; kw;Wk; 
,jar; nraypog;igcz;lhf;fp ,Wjpapy; ,wg;igVw;gLj;JfpwJ. lr;rPd; jirr; 
rpijT(Duchene Muscular Dystrophy – DMD) vd;gJnghJthffhzg;gLk; jirr; 
rpijTNehahFk;.  
 
vYk;Gkz;lyFiwghLfs; (Disorders of skeletal system): 
 
%l;Ltyp(Arthritis) kw;Wk; vYk;Gg;Giu(Osteoporosis) MfpadvYk;Gkz;lyj;jpy; 
Vw;gLk; Kf;fpaf; Fiwghl;LNeha;fshFk;.  
 

1. %l;Ltyp(Arthritis)tPf;fk; kw;Wk; rpijTMfpait %l;Lfisg; ghjpg;gNj 
%l;Ltypvdg;gLk;. ,tw;wpy; gy tiffs; cs;sd. mit 
 
1. M];bNahMh;j;iub]; (Osteoarthritis):,J taJKjph;Tfhuzkhfvspjpy; 

mirAk; %l;Lfspy; cs;svYk;GKidfspd; rpijthy; Njhd;WfpwJ. 
tpuy;fs;>Koq;fhy;> ,Lg;G>KJnfYk;Gj; njhlh; Nghd;wtw;wpd; %l;Lfspy; 
,t;tpjg; ghjpg;GNjhd;Wfpd;wJ. 
 

2. Uklha;;l; Mh;j;iub]; (Rheumatoid arthritis): %l;Lfspd; 
,ilNacs;scaTglyj;jpy; mjpfj; jputk; Nrh;e;J>mjpftypAld; 
tPf;fk; Njhd;Wjy; Uklha;l; Mh;j;iub]; MFk;. ,Jve;jtajpYk; 
Njhd;wyhk;. Mdhy; mwpFwpfs; ,ay;ghf 50 taJf;FKd;dh; 
ntspg;gLk;.  

 

3. nfsl; (Gouty arthritis or gout):%l;Lfspy; A+hpf; mkpyk; gbfq;fshfg; 
gbtJmy;yJmtw;iwf; fopTePf;fk; %yk; ntspNaw;wKbahjepiyapy; 
nfsl; Njhd;Wfpd;wJ. caT %l;Lfspy; ,J gbfpd;wJ.  

 
2. vYk;Gg;Giu(Osteoporosis):fhy;rpaj;ijcztpd; topahfg; 

NghJkhdmstpw;FvLj;Jf;nfhs;shjepiyapYk; `hh;Nkhd; 
FiwghLfhuzkhfTk; ,e;Neha; Njhd;Wfpd;wJ. ,J Foe;ijfspy; 
upf;nfl;]; NehiaAk; taJKjph;e;jngz;fspy; M];bNahkNyrpahNehiaAk; 
cz;lhf;Ffpd;wJ. ,e;epiyapy; vYk;ghdJnkd;ikahfTk; vspjpy; 
cilAk; jd;ikAilajhfTk; khWfpd;wJ. ,e;epiyiag; 
NghJkhdmsTfhy;rpak; cl;nfhs;sy;>itl;lkpd; Dcl;nfhs;sy; kw;Wk; 
njhlh;;r;rpahdclw;nray;ghLfshy; Fiwf;fyhk;.  
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njhlh; clw;gapw;rpapd; ed;ikfs; (Benefits of regular exercise): 
clw;gapw;rpkw;Wk; clw;nray;ghLfis 4 mbg;giltiffshfg; gphpf;fyhk;. 
mitjhq;Fk; jd;ik>cWjpj;jd;ik>rkepiyj;jd;ikkw;Wk; tise;JnfhLf;Fk; 
jd;ikMfpadthFk;.  
 
jhq;Fk; jd;ik: Rthrg;gapw;rpfs;>Rthrk; kw;Wk; ,jar; nray; 
msTMfpatw;iwcah;j;Jfpd;wJ. ,J ,uj;jXl;lkz;lyj;ijeyKld; 
itj;Jclypd; fl;likg;igNkk;gLj;JfpwJ.  
 
cWjpj;jd;ikclw;gapw;rp(Strength Exercises) : ,J jirfisNkYk; 
cWjpahf;Ffpd;wJ. ,J jdpj;jd;ikAld; ,Uf;fTk; 
md;whlnray;ghLfshdkhbg;gbVWjy; kw;Wk; Rikg;igfisj; J}f;Fjy; 
Nghd;wtw;iwr; nra;ag;gad;gLfpd;wJ.  
 
rkepiyg;gapw;rp: ,J tajhdth;fsplk; nghJthff; 
fhzg;gLfpd;wjtwptpOe;Jtply; Nghd;wtw;iwj; jLf;fcjTk; gapw;rpahFk;. 
gycly; cWjpg;gapw;rpfs; cly; rkepiyiaAk; Nkk;gLj;JfpwJ.  
 
tise;JnfhLf;Fk; jd;ikg; gapw;rp:  
%l;Lfs; Rje;jpukhf ,aq;Ftjw;FVw;wgbcly; jirfs; ePl;rpaila ,J 
cjtpnra;fpwJ 
njhlh; clw;gapw;rpapdhy; gyclw;nraypay; ed;ikfs;; cz;L. mit:  
 
• jirfs; ePz;Ltsh;tJld; cWjpahfpd;wJ.  
• ,jaj; jirXa;TtPjk; Fiwfpd;wJ.  
• jirehh;fspy; nehjpfspd; cw;gj;jpcah;fpd;wJ.  
• jirehh;;fs; kw;Wk; jirehz;fs; cWjpailfpd;wd.  
• %l;Lfs; NkYk; tisAk; jd;ikailfpd;wJ.  
• khuilg;gpypUe;JghJfhg;Gfpilf;fpd;wJ.  
• `hh;Nkhd;fspd; nray;ghl;ilmjpfhpf;fpwJ.  
• mwpthw;wy; njhlh;ghdgzpfisNkk;gLj;JfpwJ.  
• cly; gUkidj; jLf;fpwJ.  
• jd;dk;gpf;ifiaAk; khpahijiaAk; mjpfhpf;fpwJ.  
• ey;yclw;fl;LmoFg;gz;igf; $l;Lk;  
• jukhdtho;Tld; xl;Lnkhj;jkhfcly; eykilfpd;wJ.  
• kdmOj;jk;>jifg;Gkw;Wk; gjl;lk; Mfpatw;iwj; jLfpwJ. 
 
clw;gapw;rpnra;Ak;NghJtsh;rpijkhw;wtPjk; mjpfhpf;fpwJ. 
mjw;Nfw;gjirfspy; Mf;]p[d; NjitAk; mjpfhpf;fpwJ. 
,j;Njitia<Lnra;amjpfmsTMf;]p[d; nfhz;l 
,uj;jrptg;gZf;fs;>nray;gLk; ikaq;fSf;Fr; nry;fpd;wd. ,ja Jbg;Gk;> 
,jaj;jpypUe;JntspNaWk; ,uj;jj;jpd; msTk; mjpfkhfpwJ. jirfisAk; 
vYk;GfisAk; cWjpahf;f>rhptpfpjczTld;>clw;gapw;rpAk; 
Kf;fpagq;fhw;WfpwJ.  
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vYk;GKwpT(Bone Fracture):  
vYk;Gfs; cWjpahditvd;wNghjpYk; rpyNeuq;fspy; cilAk; 
epiyVw;gLfpd;wJ. vYk;GKwpTfisf; fPo;f;fhZk; mbg;gilfisf; 
nfhz;Ltifg;gLj;jyhk;.  
mit> 

1. vYk;GKwpTg;gFjpapd; ,Ug;gplk;  
2. Kwptpd; KOik 
3. vYk;GKwpTk; Kwpe;jvYk;gpd; ePs; mr;Rk; mike;Js;stpjk;  
4. Kwpe;jvYk;GNjhypy; Vw;gLj;jpAs;sghjpg;G 

 
 
NkNyFwpg;gpl;Ls;stifg;ghl;Lld; midj;JKwpTfisAk; 
fPo;f;fz;lthWtpsf;fyhk;.  

1. KwpTmile;j ,lk;  
2. ntspapy; KwpTnjhpAk; tpjk;  
3. Kwptpd; jd;ik 

fPo;tUtdvYk;GKwptpd; nghJthd tiffs; MFk;. 
1. FWf;Ftif(Transverse) : ,t;tifapy; KwpT>vYk;gpd; ePs; 

mr;rpw;Fnrq;Fj;Jf; Nfhzj;jpy; FWf;fhfVw;gLk;.  
 

2. ,lk;khWk;rha;T tif (Oblique displaced):,t;tifapy; vYk;gpd; ePs; 
mr;rpw;F rha;thd Nfhzj;jpy; KwpT Vw;gLk; Mdhy; cile;j vYk;Gfs; 
jd;Dila epiyapypUe;J tpyFk;.  

 

3. ,lk; khWk; rha;Ttif(oblique displaced):,t;tifapy; vYk;gpd; ePs; 
mr;rpw;Frha;thdNfhzj;jpy; KwpTVw;gLk; Mdhy; cile;jvYk;Gfs; 
jd;DilaepiyapypUe;JtpyFk;.  

 

4. jpUF tif (Spiral):mjpfg;gbahd jpUfy; tpiria vYk;gpd; kPJ nrYj;Jk; 
NghJ jpUFNghd;w Roy; gpsT vYk;Gfspy; Vw;gLfpwJ. v.fh. tpisahl;L 
tPuh;fSf;F Vw;gLk; nghJthd vYk;G KwpT.  

 

5. gr;irf;nfhk;G (Greenstick):,jpy; gr;ir kuf; nfhk;Gfs; Nghd;W KOikahf 
cilahky; fhzg;gLfpd;wd. ,t;tif KwpT Foe;ijfspd; vYk;Gfs; 
tise;J nfhLf;Fk; jd;ikAld; ,Ug;gjhy; Vw;gLfpd;wJ.  

 

6. nehWq;Fjy; tif (Comminuted):%d;W my;yJ mjw;F Nkw;gl;l 
Jz;Lfshf vYk;Gfs; nehWq;FfpwJ. ,t;tif> Fwpg;ghf tajhdth;f;F 
kl;Lk; Vw;gLk;. ,th;fsJ vYk;Gfs; vspjpy; cilAk; jd;ikAilad 
(fbdkhdJ> Mdhy; vspjpy; cilaf; $baJ).  

 
Kwpe;jvYk;Gfs; Fzkhjy;  
 
nry;fshy; Md>tsh;r;rpj; jpwd; nfhz;lcaph;jpRf;fisf; 
nfhz;lmikg;NgvYk;ghFk;. jd;idj;jhNdgOJghh;j;Jf; nfhs;Sk; jpwidAk; 
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clypd; mOj;jj;jpw;Nfw;gmikg;igrPuikf;Fk; jpwidAk; vYk;Gfs; ngw;Ws;sd. 
vYk;gpy; nghUl;fs; gbjy;>nghUl;fs; kPscwpQ;rg;gLjy; Mfpa ,uz;Lk; 
vYk;gpd; kPs; tbthf;fj;jpw;Ff; fhuzkhFk;. vspavYk;GKwptpy; Kwpe;jvYk;igr; 
rhpnra;tjpy; ehd;Fepiyfs; cs;sd.  
 

1. ,uj;jf;fl;b(Haematoma) Vw;gLjy;:vYk;GKwpjypd; NghJvYk;Gkw;Wk; 
mjidr; Rw;wpAs;sjirfspy; cs;s ,uj;jehsq;fs; ciltjhYk; 
jpRf;fs; rpijtiltjhYk; ,uj;jfrpTciwjy; Vw;gLfpd;wJ. ,jdhy; 
,uj;jciwTf;fl;bvYk;GKwpe;jgFjpiar; Rw;wpmikfpd;wJ. ,g;gFjpapy; 
cs;sjpRf;fs; typAld; tPq;Ffpd;wJ. Mf;]p[d; fpilf;fhikahy; 
vYk;Gnry;fs; ,we;JtpLfpd;wd.  
 

2. ehh;f;FUj;njYk;Gfhy]; cUthjy;: vYk;GKwpe;jxUrpyehl;fspy; 
gy;NtWnray;fs; %yk; nkd;ikahdJfs;fs; epiwe;jfhy]; 
jpRNjhd;Wfpd;wJ. ,uj;jf;fl;bahd `pknlhkhtpDs; ,uj;jEz; ehsq;fs; 
cUthfpd;wd. tpOq;Fk; jd;iknfhz;l /NgNfhirl; nry;fs; 
vYk;GKwpTg; gFjpapy; Eioe;Jmq;Fs;sfopTfisr; Rj;jk; nra;fpd;wd. 
mNjNeuj;jpy; /igg;Nuhgpsh];l; (Fibroblasts)vDk; ehh; cz;lhf;Fk; 
nry;fSk; M];bNahgpsh];l; (Osteoblasts)vDk; vYk;Gz;lhf;Fk; 
nry;fSk; mUfpy; cs;snghpah];bak; kw;Wk; vd;uh];bak; gFjpapy; 
,Ue;Jcs;Eioe;JvYk;gpd; kPs;fl;likg;ignjhlq;Ffpd;wd. ehh; 
cz;lhf;Fk; nry;fs; ehh;j;jpRitAk; FUj;njYk;igcz;lhf;Fk; nry;fs; 
(Chondroblasts) FUj;njYk;GNkl;hpf;i]Ak; cUthf;Ffpd;wd. 
rPuikf;fg;gLk; jpRtpDs; vYk;Gcz;lhf;Fk; nry;fs; 
gQ;RNghd;wvYk;igcUthf;fpd;wd. gpd;dh; ,jpy; FUj;njYk;GNkl;hpf;]; 
fhy;rpaj;ijepug;gpehh;f;FUj;njYk;Gfhy]; cUthf top nra;fpwJ.  
 

3. vYk;Gfhy]; (Bony callus)cUthf;fk; : 
rpythuq;fspy;>ehh;f;FUj;njYk;Gfhy]; gFjpapy; 
GjpavYk;GePl;rpNjhd;Wfpd;wJ. 
gbg;gbahfmJgQ;RNghd;wvYk;GfbdkhdvYk;Gfhy]hf cUthfpd;wJ. 
vYk;Gfhy]; ,U vYk;Gg;gFjpfSk; ed;F ,izAk; 
tiunjhlh;e;Jtsh;fpwJKOikahf ,ize;jvYk;GcUthfVwj;jho 2 
khjq;fs; Kjy; xuhz;LtiuMfyhk;.  
 

4. kW tbtikj;jy; epiy:vYk;Gfhy]; cUthf;fk; gykhjq;fs; ePbf;fpd;wJ. 
gpd;dh; ,J kW tbtikj;jy; epiyiamilfpd;wJ. ila/igrp]pd; 
ntspg;Gwk; kw;Wk; vYk;gpd; nkLyhpgFjpapy; cs;scghpg; nghUl;fs; 
ePf;fg;gl;L> ,Wf;fg;gl;lvYk;gpd; fbdRth;fs; kPz;Lk; fl;lg;gLfpd;wd. 
,jd; %yk; gioavYk;Gj;Njhw;wk; kPz;Lk; kWtbtikf;fg;gLfpd;wJ. 
kWtbtikf;fg;gl;lvYk;ghdJKwpahjgioavYk;GNghd;wNjhw;wj;ijngWfp
wJ.  

 
%l;LeOTjy; kw;Wk; rpfpr;irKiwfs;  
 



 

90 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

%l;LeOTjy; vd;gJ %l;bd; mirTg;gFjp ,izTg; gFjpiatpl;LKOikahf 
,lk; ngah;jy; MFk;. ,jpy;>vYk;Gfspd; ,ay;ghd 
,izTmikg;Gkhw;wg;gLfpd;wJ.  
 
jhil>Njhs;gl;il>tpuy;fs;>ngUtpuy; Mfpa ,lq;fspy; cs;s %l;Lf;fs; vspjpy; 
eOtf;$ba %l;Lf;fs; MFk;.  
 
%l;LeOTjiyfPo;tUk; Kiwapy; tifg;glj;jyhk;. mit 
 

1. gpwtpf;FiwghL %l;LeOTjy;  
2. tpgj;J %l;LeOTjy;  
3. Neha;epiy %l;LeOTjy;  
4. gf;fthjj;jpdhy; Vw;gLk; %l;LeOTjy;  
 
1. gpwtpf; Fiwghl;L %l;LeOTjy;: ,t;tif %l;LeOTjy; kugpay; 

fhuzpfs; my;yJtsh; fUtpy; Vw;gLk; Fiwghl;bd; tpisTMFk;.  
 

2. tpgj;J %l;LeOTjy;:jPtpukhdjhf;fj;jpd; my;yJmbgLtjd; tpisthfj; 
Njhs;gl;il> ,Lg;Gkw;Wk; Koq;fhypy; Vw;gLtjhFk;.  
 

3. Neha; epiy %l;LeOTjy;: fhr Neha; Nghd;wNeha;fshy; Vw;gLfpwJ. 
mjdhy; ,Lg;GgFjpeOTk;  
 

4. gf;fthjj;jpdhy; %l;LeOTjy;: ,J fhy;fs; my;yJiffspy; 
xUgFjpjpirfspy; Vw;gLk; nraypog;Ggf;fthjj;ijcz;lhf;Ftjhy; 
Vw;gLfpwJ.  

 
rpfpr;ir:  
eOtpa %l;Lf;fs; ,ay;Gepiyf;F 
,aw;ifahfjpUk;ghjepiyapy;>fPo;f;fz;lrpfpr;irfismspf;fyhk;.  

• kPz;Lk; gioa ,lj;jpNyNamikj;jy;  
• mirahjpUf;fr; nra;jy;  
• kUe;JkUj;Jtk;  
• kWtho;Tmspj;jy;  

 
,ad; kUj;Jtk; (Physiotherapy) 
nraypoe;j if>fhy;fisclw;gapw;rprpfpr;ir %yk; ,ay;ghfr; nray;glitf;Fk; 
KiwNa ,ad; kUj;Jtk; MFk;. kWtho;tspf;Fk; njhopy; Kiwahd ,e;jr; 
rpfpr;irKiw>vy;yhcly; eyikaq;fspYk; Nkw;nfhs;sg;gLfpwJ. 
gp]pNahnjugp];l; vdg;gLk; ,ad;kUj;Jth;fs;>rpfpr;irf;fhdgapw;rpfismspg;gh;. 
jirfs; tPzhjy; %l;Lfs; tpiwj;jepiyf;Fr; nry;Yjy; 
MfpadvYk;GKwpTrpfpr;irapd; ,Wjpapy; Vw;gLfpd;wd. ,ad; 
kUj;Jtrpfpr;irKiwahdnjhlh; clw;gapw;rp %yk; 
NkNyFwpg;gpl;lgpur;rpidfisr; rhpnra;ayhk;. %l;Ltyp> 
];ghd;ilNyhrp];>jirkw;Wk; vYk;GFiwghLfs; gf;fthjk; kw;Wk; jz;Ltlg; 
ghjpg;GNghd;wtw;iw ,k;Kiwapy; jPh;f;fyhk; vdep&gzk; MfpAs;sJ.  
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myF–IV 
ghlk; - 12 

mbg;gilkUj;Jtf; fUtpfs; kw;Wk; njhopy; El;gq;fs; 
 
xUeghpd; cly; eyj;ijg; ghpNrhjpf;fntg;gepiykhdp> ];nlj;j];Nfhg;> 
];gpf;NkhkhNdhkPl;lh; Nghd;wrpyvspafUtpfiskUj;Jth;fs; ghuk;ghpakhfg; 
gad;gLj;jptUfpd;whh;fs;. fle;jrpyMz;LfshfkUj;Jtj; njhopy; 
El;gkhdJed;Ftsh;r;rpaile;JkUj;Jtj;Jiwapy; ngUk; 
Gul;rpiaVw;gLj;jpAs;sJ. 
Ml;Nlhmdiyrh;>vyf;l;Nuhfhh;bNahfpuhk;>vyf;l;Nuhvd;nr/ghNyhfpuhk;>my;l;uhrT
z;l; ];Nfdh;fs;>rp.b. ];Nfdh;fs; Nghd;wgy;NtWtif>NehawpAk; kw;Wk; 
rpfpr;iraspf;Fk; etPdfUtpfisf; nfhz;L ,aq;Fk; etPdkUj;Jtkidfs; 
mjpfhpj;Js;sd. kUj;Jtrpfpr;irapy;>Nehawpjy; kw;Wk; rpfpr;iraspj;jy; 
vd;git ,U Kf;fpaf; $Wfs; MFk;. Nehiamilahsk; fz;LNehapd; 
jd;ikiaj; jPh;khdpf;Fk; Kiw‘Nehawpjy;’vdg;gLk;.  
 
n`kl;lhy[p (Haemotology) - ,uj;jk; njhlh;ghdNeha;fisf; 
fz;lwpjy;>Kd;fzpj;jy;>rpfpr;iraspj;jy; kw;Wk; jLg;GKiwfs; 
njhlh;ghdkUj;Jtj;Jiwapd; xUgphpT.  
er;R ,ay; (Toxicology)–caphpdq;fs; Nky; Ntjpg; nghUl;fs; Vw;gLj;Jk; 
mghafukhdghjpg;GfisAk;>mijf;fz;lwpAk; 
KiwfisAk;>er;RnghUl;fspypUe;Jk; eQ;#l;bfspypUe;Jk; Vw;gLk; 
jhf;fq;fSf;Frpfpr;iraspf;Fk; KiwfisAk; nfhz;lmwptpay; gphpT.  
 
gpd;Gme;Neha; fhuzpiamfw;wpf; Fzkilaitf;Fk; nray;ghLfs; 
rpfpr;irvdg;gLk;. kUj;JtNrhjidr;rhiyMa;Tfs; 
Nehiar;rhpahfmwpjYf;Fk;>rpfpr;iraspf;fTk; xUkUj;JtUf;FcjTfpd;wd.  
 
,tw;Wld; Kd;Ndw;wkile;jnjhiyj;njhlh;Gnjhopy; El;gj;Jld; 
$banjhiyJ}u kUj;Jtk; (Telemedicine) vDk; 
kUj;JtKiwahdJjw;NghJfpuhkg;Gwkf;fspd; 
ey;tho;tpw;fhdKiwahfKd;Ndw;wkile;JtUfpwJ.  
 
ghpNrhjidkw;Wk; fz;fhzpg;Gf; fUtpfs; (Diagnostic and Monitoring 
Instruments) 
];nlj;j];Nfhg; (Stethoscope) 
];nlj;j];Nfhg; vd;Dk; kUj;Jtf; fUtpahdJkdpjclYf;Fs; Nfl;Fk; 
xypfshd> ,jaj;Jbg;G>cl;Rthrk; kw;Wk; ntspr;Rthrj;jpd; NghJEiuaPuypy; 
Vw;gLk; xyp> ,iug;ig> Fly; miyTxypfs; kw;Wk; fUg;igapDs; fUtpd; 
mirtpdhy; Vw;gLk; xypNghd;wtw;iwf; Nfl;Lczug;gad;gLk; fUtpahFk;. 
jw;NghJcs;setPdkpd;dD ];nlj;j];Nfhg; %yk; ,iur;ryhd 
#o;epiyapYk;>mjpfMilfs; cLj;jpapUf;Fk; epiyapYk; $lj; 
njspthd>Jy;ypakhdcly; cs; xypfisf; Nfl;f ,aYk;. ];nlj;j];Nfhg;gpy; 
xUtl;LNghd;wmjph;Tczh;Tg; gFjp(Resonator) cs;sJ. ,jDld; xUug;gh; 
Foha; ,izf;fg;gl;Ls;sJ. ,f;Fohia ,U fhjpYk; nghUj;jpf; nfhs;svJthf 
,U fhjpYk; nghUj;jpf; nfhs;sVJthf ,U Fkpopfs; ,izf;fg;gl;Ls;sd. 
jl;LNghd;wgFjpiakhh;gpd; kPJitj;JFkpopfisf; fhjpy; itj;Jf; Nfl;Fk; 
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NghJcs;SWg;Gfspd; xypnjspthff; Nfl;fpwJ. ,t;tif ];nlj;j];Nfhg; 
,Unrtp ];nlj;j];Nfhg; (Binaural stethoscope) vdmiof;fg;gLfpwJ. clypDs; 
cs;sgpur;ridfis ,dk; fhzTk;>Nehiaf; fz;lwpaTk; gad;gLk; 
xUvspa>gaDs;sfUtpahf ];nlj;j];Nfhg; tpsq;FfpwJ 
 
];nlj;j];Nfhg;gpd; kUj;JtKf;fpaj;Jtk;  
 
1. ,jaj;jpy; Vw;gLk; rhjhuzkw;Wk; mrhjhuzxypfisAk; ,jathy;Tfs; 

nray;gLk; tpjj;ijAk; fz;lwpag; gad;gLfpwJ.  
2. EiuaPuy; Neha;fshdrspf;fha;r;ry;>EiuaPuy; tPf;fk;> %r;Rf;Foy; 

tPf;fk;>EiuaPuy; ciwtPf;fk; Nghd;wtw;iwf; fz;lwpayhk;.  
 

3. ,uj;jmOj;jkhdpNahL ,ize;J ,uj;jmOj;jj;ijf; fz;lwpacjTfpwJ.  
 

4. ,ja>Rthrkw;Wk; Fly; njhlh;ghdFiwghLfspd; epiyikiaj; 
njhpe;Jnfhs;scjTfpwJ.  

 

];gpf;NkhkhNdhkPl;lh; (Sphygmomanometer) 
 
];gpf;NkhkhNdhkPl;lh; ,uj;jmOj;jj;ijmsf;fcjTk; fUtpahFk;. vdNt> ,J 
,uj;jmOj;jkhdpmy;yJ ,uj;jmOj;jf; fz;fhzpg;Gf;fUtpmy;yJ 
,uj;jmOj;jmstPl;Lf;fUtpvdmiof;fg;gLfpwJ. ,jpy; cs;s ,ug;gh; 
gl;ilahdJNkw;ifapy; Rw;Wg;gLk;. ,f;ifg;gl;ilNahL ,ize;j ,ug;gh; 
Fohapd; kWKidghjurmsTNfhYld; ,izf;fg;gl;Ls;sjhy; 
,uj;jmOj;jj;ijNeubahfxNurPuhfgFf;fg;gl;lmsTNfhy; 
topahfmstplKbfpwJ. ifg;gl;ilapDs; cs;sfhw;wpd; mOj;jj;ijg; 
gbg;gbahf $l;bAk;>Fiwj;Jk; ,uj;jmOj;jj;ijf; fzf;fplyhk;. Nkw;ifapy; 
Koq;ifkbg;gpw;F 3 nr.kPNky; mikAk;gb ];gpf;NkhkhNdhkPl;lhpd; ,ug;gh; 
ifg;gl;iliankd;ikahfr; Rw;wpfhw;iwVw;wp ,uj;jmOj;jj;ijfzf;fplyhk;. 
ifj;jkdpapy; ,uj;jk; ghAk; xypiaKoq;ifkbg;gpy; ];nlj;j];Nfhg;gpd; 
mjph;Tczh;Ttl;Lg; gFjpitj;Jf; fz;lwpayhk;. ifg;gl;ilapDs; 
cs;sfhw;wpid 180 kp.kPghjurk; tiuJhpjkhfmjpfhpj;J gpd; 
nkJthffhw;WtpLtpf;fg;gLfpwJ. ,jdhy;>mOj;jg;gl;ljkdpAk; 
nkJthftphptiltjhy; xUnky;ypa ,iur;rYld; (C~; rg;jk;) jkdpapy; 
,uj;jk; ghaj;njhlq;FfpwJ. ,e;epiyapy; msTNfhypy; fhzg;gLk; ghjurkl;lk; 
fhl;Lk; vz;zhdJme;Nehahspapd; rp];Nlhypf; mOj;jk; MFk;. 
,t;thWifg;gl;ilapDs; fhw;wOj;jj;ijnjhlh;r;rpahff; Fiwj;Jf; 
nfhz;NltUk;NghJve;epiyapy; jkdpapy; ,uj;jXl;lk; ghAk; 
xypNfl;ftpy;iyNah>me;jmstPL la];Nlhypf; mOj;jk; vdg;gLk;. 
,uj;jmOj;jj;ijr; rhpahff; fzpf;f> ,U iffspYk; mstplg;gLfpwJ.  
 
ntd;l;hpf;fps; RUf;fj;jpd; NghJVw;gLk; mjpfg;gbahdjkdpmOj;jk; ‘rp];Nlhypf; 
mOj;jk;’vdTk; ntd;l;hpf;fps; jsh;tilAk; NghJfhzg;gLk; mOj;jk; 
‘la];Nlhypf; mOj;jk;’vdTk; miof;fg;gLk;.  
 
,ay;ghd ,uj;jmOj;jmsT = 120 / 80kp.kPghjurk;  
rp];Nlhypf; mkpyk;    = 120kp.kPghjurk;  
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la];Nlhypf; mOj;jk;    = 80kp.kPghjurk;  
 
];gpf;NkhkhNdhkPl;lhpd; tiffs;  
 
1. ifKiw ,uj;jmOj;jkhdp(Manual Sphygmomanometer) 
2. ghjur ,uj;jmOj;jkhdp(Mercury sphygmomanometer):msTNfhypy; 

fhl;lg;gLk; ghjurkl;lq;fs; fhl;Lk; vz;fis (kpy;ypkPl;lhpy;) Neubahff; 
fz;L ,uj;jmOj;jj;ijmstplyhk;.  
 

3. mdpuha;L ,uj;jmOj;jkhdp(Aneroid Sphymomanometer): ,J 
FwpKs;Sld; tl;ltbtpy; fhzg;gLk; ve;jputifmstPl;Lf;fUtpMFk;. 
ghjurkhNdhkPl;liug; Nghy; ,y;yhky;> ,jpy; ,uj;jmOj;jj;ijf; 
fzf;fplmsTjpUj;jk; (Calibration checks) Njitg;gLfpwJ.  

 

4. ,yf;fKiw ,uj;jmOj;jkhdp(Digital Sphygmomanometer) 
 

nts;isNky; rl;iltpisT(White coat effect): 
rpyNehahspfs;>nts;isNky; rl;ilmzpe;jkUj;Jth;fisf; 
fhZk;NghJgae;J>mjdhy; ,uj;jmOj;jk; mjpfhpj;Jf; fhzg;gLthh;fs;. 
vdNt> ,J‘nts;isNky; rl;iltpisT’vdg;gLfpwJ. ,th;fsJ 
,uj;jmOj;jkhdJkUj;Jtkidr; #oypy; (gak; fhuzkhf) mjpfhpj;Jk; 
kw;w #oypy; ,ay;ghfTk; fhzg;gLk;.  
 

,jpy; rp];Nlhypf; kw;Wk; la];Nlhypf; mOj;jkhdJmiyTfzf;fPl;LfUtpapd; 
(Oscillometric detector) %yk; msf;fg;gLfpwJ. vt;tpjg; gapw;rpAk; ,d;wp 
,f;fUtpiaf; ifahsyhk;.  
 
kUj;JtKf;fpaj;Jtk;  
 
1. kpifaOj;jk;>FiwaOj;jk; Nghd;wmghafukhd ,uj;jmOj;jepiyfisf; 

fz;lwpacjTfpwJ.  
2. ,uj;jXl;lepiyikiakjpg;gplcjTfpwJ.  
3. ,jar; nray;ghLgw;wptpsf;fj;ijmspf;fpwJ.  
 
FSf;NfhkPl;lh; (Glucometer) 
 
,uj;jFSf;Nfh]; msitj; Njhuhakhfmstplkw;Wk; vq;Fk; vLj;Jr; 
nry;yf;$bavspa>ifalf;fkhdkUj;Jtf;fUtpFSf;NfhkPl;lh; MFk;. ,J 
xUrpwpakpd;fyj;jpd; cjtpAld; ,aq;Fk; ,yf;fKiwfUtpMFk;. 
tpuypypUe;JxUJsp ,uj;jk; vLf;fg;gl;LxUNrhjidg; gl;ilapy; itf;fg;gLfpwJ. 
,g;gl;ilFSf;NfhkPl;lhpy; nrhUfg;gLfpwJ. FSf;NfhkPl;luhdJ 
,uj;jFSf;Nfh]; msitf; fzf;fpl;L ,yf;fq;fshfkp.fp/nl.ypmyFld; 
jpiuapy; fhz;gpf;fpwJ. ngUk;ghyhdFSf;NfhkPl;lh;fs; kpd;Ntjptpidj; njhopy; 
El;gj;jpNyhmy;yJepwg;gpujpgypg;Gf; nfhs;ifapd; 
mbg;gilapNyhnrayhw;Wfpd;wd.  
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Kf;fpaj;Jtk;:  
1. ifalf;fkhdJ>vspjpy; J}f;fpr; nry;yf; $baJ 
2. ehw;gJtpdhbfSf;Fs; KbTnjhpAk; tifapy; ,aq;Ffpd;wd.  
3. fzf;fPLNjitapy;iy.  
4. fUtpiag; gad;gLj;jgapw;rpNjitapy;iy 
 
,ay;ghdmsT : 70 – 100 kp.fp/nl.yp 
njhlh;gpd;wp (vg;NghjhtJ) (Random blood sugar) vLf;fg;gLk; 
,uj;jrh;f;fiumsT: 80 – 120 kp.fp/nl.yp 
czTz;zhepiyapy; (Fasting blood sugar) : 70 – 110 kp.fp/nl.yp 
czTz;l gpd; (,uz;Lkzp Neuk; fopj;J) (Post prandial blood sugar) : 110 – 
140 kp.fp/nl.yp 
 
jhdpaq;fpgFg;gha;tp(Autoanalyser) 
 
Ml;Nlhmdiyrh; vd;gJfzpdpfl;Lg;ghl;bd; fPo; ,aq;Fk; xUfUtpMFk;. 
gy;NtWtif caph; - Ntjpg; nghUl;fshd. 
FSf;Nfh];>A+hpah>nfhy];l;buhy;>nehjpfs; kw;Wk; cly; jputj;jpDs; fhzg;gLk; 
,jut if Gujq;fs; Mfpatw;iwcldbahfmstpl ,f;fUtpgad;gLfpwJ. 
NtjptpidfSf;Fj; Njitahdntg;gepiy>ghpNrhjidf;Fj; 
Njitahdkhjphpfs;>fiury;fs; (Ntjpg;nghUl;fs;)> ,tw;iw ,lkhw;wk; nra;aj; 
Njitahdmikg;Gfs; Mfpait ,f;fUtpapy; xUq;fpizf;fg;gl;Ls;sd. 
Fwpg;gpl; khjphpapypUe;jgytpjr; Nrhjidfisr; nra;Ak; 
jpwd;kpf;fmjpetPdjhdpaq;fpgFg;gha;tpfs; jw;NghJcgNahfj;jpy; cs;sd.  
 
Fwpg;G: cly; mzpeyd;NgZk; fUtpfs; clypy; mzptjd; %yk;>cly; eyk; 
NgzcjTk; fUtpfshf ];khh;l; fbfhuq;fs;>cly; ,af;fkwpAk; 
kzpf;fl;Lg;gl;ilfs;>cly; jFjpfz;fhzpg;ghd;fs;>jiyftrj;Jld; mzpAk; 
tpisTNrhjpg;ghd;fs;>KJFtypiaVw;gLj;Jk; 
Njhw;wmikTNrhjpg;ghd;fs;>fOj;Jg;gl;ilfs;>fpLf;fpg;gpbg;ghd;fs; (Clipons), 
];khh;l; Milfs;> ,io cl;nghUj;jpfs; Nghd;witnray; Ghpfpd;wd. 
Njh;Tnra;ag;gl;lczh;tpfisf; nfhz;l ,k;kUj;Jtf; 
fUtpfs;>gy;NtWclw;nraypay; 
Fwpj;jjuTfismt;tg;NghJgjpTnra;J>mj;juTfismt;tg;NghJgjpTnra;Jmj;ju
Tfiskpd;dZnjhopy; El;gj;ijgad;gLj;jpNahmy;yJjpwd; Ngrpapy; (Smard 

phone ) mjw;nfdepWtg;gl;lnraypfs; 
(App)thapyhfNthkUj;JtUf;FmDg;Gfpd;wd. cly; MNuhf;fpaj;ijg; NgZk; 
,r;nraypfs; ,uz;LgphpTfshfcs;sd. mitcly; 
nray;ghLfSf;fhdnraypkw;nwhd;Wclw;gapw;rpf;fhdnrayp. cly; nray;ghl;Lr; 
nraypahdJ>midj;Jtifcly; MNuhf;fpak;>cly; ,af;fk;>cly; eyk; kw;Wk; 
md;whlcly; nray;ghLfs; Nghd;wtw;iwfz;fhzpj;JgjpTnra;fpwJ. cly; 
gapw;rpf;fhdnraypahdJ>XLjy;>kpjptz;bxl;Ljy;>elj;jy; Nghd;wnray;ghLfspd; 
NghJcly;epiyiaf; fz;fhzpj;JmijgjpTnra;fpwJ.  
clypy; mzpe;Jf; nfhs;sf;$ba ,k;kUj;JtfUtpfs;>ehk; vLj;Jitf;Fk; 
fhybfspd; vz;zpf;if>ele;j J}uk;>gad;gLj;jg;gl;lfNyhpapd; msT> ,jak; 
nray;gLk; tpjk;> ,uj;jnfhs;ssT> ,uj;jmOj;jj;jhy; ,uj;jEz;Foy;fspd; 
mstpy; Vw;gLk; khw;wq;fs;>cly; ntg;gepiykw;Wk; cwf;fj;jpd; 
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jd;ikNghd;wnray;ghLfisf; fz;fhzpg;gjd; %yk; cly; eyk; 
NgzcjTfpd;wd. ,r;nraypfs;>cly; epiyapy; Vw;gLk; 
Kd;Ndw;wj;ijnjhlh;e;Jfz;fhzpg;gjhy;>cly; vil> ,uj;jFSf;Nfh]; msT 
,uj;jmOj;jk;> J}q;Fk; fhymsT>mUe;Jk; ePhpd; msTNghd;wtw;wpy; xUth; 
jpdrhp ,yf;FfisVw;gLj;jpf; nfhs;scjTfpwJ.  
 
epoYUfUtpfs; (Imaging Instruments)  
vyf;l;Nuhvd;nr/ghNyhfpuhk; (Electroencephalogram – EEG) 
 
%isapd; kpd;Ndhl;lr; nray;ghLfiskjpg;gPLnra;Ak; xUfUtp ,.,.[p. MFk;. 
%is nry;fs; xt;nthd;Wk; kpd; J}z;ly;fs; %yk; jq;fSf;Fs; 
njhlh;Gnfhs;fpd;wd. ,f;fUtp %isapd; kpd;Ndhl;lmiyg;gjpTfisj; jlk; 
fz;LgjpTnra;Ak; gzpiar; nra;fpwJ. %isapd; Gwdpkw;Wk; 
fPo;g;GwzpgFjpfspy; Vw;gLk; kpd;Ndhl;lr; nray;ghLfistiuglg; gjpthfkhw;wpj; 
jUfpwJ. cr;re;jiyapy; Nkw;gug;Gkpd;tha;fisg; nghUj;jp ,g;gjpTfs; 
ngwg;gLfpd;wd. kpd;tha;fs;> %isapypUe;JcUthFk; kpd; J}z;ly;fisg; 
ngw;Wf; fzpdpf;FmDg;gpKbTfs; gjpTnra;ag;gLfpd;wd. 1929-y; 
n[h;khdpamwptpayhsuhdN`d;]; ngh;[h; vd;gth; Kjd; Kjypy; ,.,.[p. 
iagFj;jha;e;jth; Mthh;. vdNt ,.,.[p apy; fhzg;gLk; miytbtg; gjpTfs; 
ngh;[h; miyfs; vdmiof;fg;gLfpd;wd. ,e;jmiyfs; 
xj;jpirthdjhfNthmy;yJxj;jpirTmw;wjhfNth ,Uf;fyhk;. ,jpy; 
ehd;Ftifmjph;ntz; miyfs; / ,irTfs; (My;/gh>gPl;lh>nly;lhkw;Wk; jPl;lh) 
fhzg;gLfpd;wd.  
 
,.,.[p. apd; kUj;JtKf;fpaj;Jtk;  
 
1. %isapd; nray;ghLfisAk; 

mJkw;wcWg;GfNshLnfhz;Ls;sxUq;fpizg;igAk; mwpe;Jnfhs;s ,.,.[p. 
gad;gLfpwJ.  

2. euk;gpay; kw;Wk; cwf;fk; njhlh;ghdFiwghLfisf; fz;lwpacjTfpwJ.  
3. mghafukhdjiyf;fhaq;fs;> %isf;fl;bfs;> %is Neha;j;njhw;Wfs; 

Nghd;wtw;iwmwpacjTk; gaDs;sfUtpahftpsq;FfpwJ.  
4. fhy; if typg;G>euk;Gkz;lyr; rpijT Neha; Nghd;wtw;iwf; 

fz;lwpacjTfpwJ.  
5. Nehahspfs; %isr;rhTmile;Js;sijkjpg;gPLnra;Ak; fUtpahfg; 

gad;gLfpwJ.  
 
vf;]; - fjph;fs; (X – rays) 
 
vf;]; fjph;fisg; gad;gLj;jpcUthf;fg;gLk; gjpthdJxUNehahspapd; cly; 
cs;sikg;Gfisf; fz;lwpacjTfpwJvf;]; - fjph; vd;gJvf;]; - fjph; 
FohapypUe;JcUthf;fg;gLk; xUtifahdkpd;fhe;jf; fjph;tPr;RMFk;.  
 
Nehahspapd; cly; topahfvf;]; - fjph; nrYj;jg;gl;Lg; 
gpd;Gwkhf>epow;glj;jfl;bd; %ykhfNthmy;yJ ,yf;fKiwgpbg;ghd; 
thapyhfNthngwg;gLfpwJ. xt;nthUjpRTk; NtWgl;lmsTfspy; vf;]; - 
fjph;fiscwpQ;Rfpd;wd. mlh;j;jpahdvYk;Gfs; 
mjpfg;gbahdfjph;tPr;ircwpQ;Rfpd;wd. mNj Neuk; nkd;ikahdjpRf;fs; 
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mjpfmsTvf;]; - fjph;fisCLUttpLfpd;wd. ,e;jg; gug;GNtWgLj;jypdhy; 
,U ghpkhzgpk;gkhdJNjhw;Wtpf;fg;gLfpwJ.  
 
vf;]; - fjph; CLUTk; jd;ikAilaJ. ,t;tiffUtpjw;NghJvspjpy; vLj;Jr; 
nry;yf;$batbtj;jpYk; fpilf;fpwJ. kw;wepoyWfUtpfshdMRIkw;Wk; 
CTMfpatw;iwtpl ,J tpiykypthdjhfcs;sJ.  
 
1895 – y; n[h;khdpa ,aw;gpayhsuhd rh; tpy;n`k; nfhdhh;Luhd;l;n[d; 
vd;gth; F&f;fhpd; Foha; topNamjpfkpd;dOj;jj;ijntspNaw;rnra;Ak; 
Ma;TfisNkw;nfhz;bUe;jNghJX–fjph;fisf; fz;lwpe;Jngahpl;lhh;. mth; 
Ma;Tnra;jmNjmiwapy; gymbJ}uk; js;sp ,Ue;jNghpak; 
gpshl;bNdhraidLjpiuahdJxsph;tijf; fz;lhh;. 
 
kUj;JtKf;fpaj;Jtk;  
 

1. ,ja>EiuaPuy; Neha;fisAk; vYk;Gkw;Wk; %l;Lfspy; Vw;gLk; 
KwpTfisAk; epoYUthapyhff; fz;lwpacjTfpwJ.  
 

2. Nghpak;>mNahbd; Nghd;wNtjpg;nghUs;fs; mlq;fpa $l;Lg; 
nghUiscs;sPlw;wcWg;Gfs; kw;Wk; ,uj;jf; Foy;fspy; epug;gpmtw;wpd; 
epoYWf;fisAk; X–fjph;fs; %yk; Njhw;Wtpf;fg; gad;gLfpwJ.  
 

3. gy;ypd; X–fjph; tiuglk; thapy; Njhd;Wk; 
gpur;ridfSf;FfhuzkhdNeha;fisf; fz;lwpacjTfpwJ.  
 

4. khh;gfj;jpRf;fspy; rpwg;Gvf;]; - fjph; nfhz;LMa;Tnra;Jmj;jpRf;fspd; 
epoYUf;fisNjhw;Wtpj;jy; kk;Nkhfpuh/gp(Mammography) MFk;.  
 

5. jpRf;fspd; NeubepoYUf;fis /GSNuh];Nfhg;gp(Fluoroscopy) %yk; 
fz;lwpayhk;.  
 

6. fjph;tPr;Rrpfpr;ir %ykhfGw;WNeha;f; fl;bfspd; kPJvf;]; - fjph;fisr; 
nrYj;jpGw;Wf;fl;bfisRUq;ff; nra;ayhk;.  
 

kpnahypepoYUNjhw;wkhf;fy; (Ultrasound imaging) 
 
kdpjr; nrtpfshy; Nfl;f ,ayhjmsTfisf; 
nfhz;lxypkPnahyp(Ultrasound)vdg;gLk;. gPN]h-kpd;Ndhl;ltpisTvd;Dk; 
,aw;gpaepfo;T %nahypmiyfs; cUthf;fg;gLfpd;wd. vLj;Jf;fhl;lhff; 
fhhParph;NfhNdl; Nghd;wgbfq;fs; kPJkpd;rhuk; nrYj;jg;gLk; NghJmg;gbfq;fs; 
fpsh;r;rpaile;Jgpd;Gmjph;tile;JkPNahypiaVw;gLj;Jfpd;wd. 
,e;jkPnahypahdJrPuhdmikg;Gnfhz;ljpRf;fs; topNanrYj;jg;gLk; 
NghJNtnwhUjpRitj; njhlh;Gnfhs;Sk; tiuapy; mJjq;Fjilapd;wpg; 
gha;e;Jnry;fpd;wJ. ,t;thWghAk; 
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kPnahypahdJgFjpahfNthmy;yJKOikahfNth>gpujpgypf;fg;gl;LcUthf;fpagb
fq;fshNyNakPz;Lk; ftug;gl;Lkpd; rkpf;iQfshfkhw;wg;gLfpd;wd. ,e;jkpd; 
rkpf;iQfs; Fwpf;Fk; gpujpgypg;G 
,ilKfkhdJmbf;Nfhl;bypUe;Jtpyfpagpk;gq;fisMrpyh];Nfhg; jpiuapy; 
Njhw;Wtpf;fpd;wJ.  
 
kUj;JtKf;fpaj;Jtk;  
 
1. fUtpy; tsUk; Foe;ijapd; gy;NtWtsh;r;rpepiyfiskPnahypepoYU %yk; 

fz;lwpayhk;.  
2. tsUk; fUtpd; ,jaxyp ,uj;jk; gha;jy; Nghd;wtw;iwf; Nfl;f 

,f;fUtpcjTfpwJ.  
3. ,javjpnuhyptiuglj; jahhpg;gpd; %yk; ,jaghjpg;GfismwpaKbAk;.  
4. fl;bfs;>gpj;jg;igfw;fs;>rpWePuff; fw;fs;> ,dg;ngUf;fehsq;fspy; 

cs;sjilfs; Nghd;wtw;iwmwpag; gad;gLfpwJ.  
 
fk;g;A+l;ll; NlhNkhfpuh/gpf; ];Nfdpq; (CT Scanning) 
 
fk;g;A+l;ll; NlhNkhfpuh/gpvd;gJfk;g;A+l;ll; Mf;rpay; NlhNkhfpuh/gp 
(CATmy;yJCT ];Nfd;) vd;Wk; mwpag;gLk;. fpNuf;fthh;j;ijahdNlhkh]; 
vd;gjw;FJz;lq;fs; vd;Wk; fpuh/gpvd;gjw;FvOJjy; vd;Wk; nghUs;. 
,JkUj;JtepoYWnjhopy;El;gk; MFk;. ,jpy; ,yf;fKiwtbtr; nrayhf;fk; 
%yk; cs;@Wg;Gfspd; Kg;ghpkhzj;Njhw;wk; cUthf;fg;gLfpwJ. 
mjhtJ>Kjypy; xw;iwmr;Rr;Roiyr; Rw;wpgy ,U ghpkhzX–fjph; gpk;gthpirfs; 
vLf;fg;gLfpd;wdmJgpd;dh; cs;SWg;Gfspd; Kg;ghpkhzj; 
Njhw;wkhfkhw;wg;gLfpwJ.  
 
vf;]; - fjph; fw;iwiacWg;Gfs; jLf;Fk; jpwidmbg;gilahff; 
nfhz;LCTcUthf;Fk; juTfisf; fzpdpapd; rhsuk; Mf;Fk; 
Kiw(Windowing) %yk; khw;wpaikj;Jg; gy;NtWcWg;Gfspd; 
mikg;igtpsf;fpf;fhl;lyhk;.  
kUj;JtKf;fpaj;Jtk;  
 
1. vYk;Gfs;>nkd;ikahdjpRf;fs; kw;Wk; ,uj;jf; Foy;fs; Mfpatw;wpd; 

njspthdepoYUf;fisj; jUfpwJ.  
 

2. cl;fhjpy; Vw;gLk; fhaq;fisAk;>cl;FopfisAk; mwpacjTfpwJ. 
 
3. Gw;WNeha;> ,jakw;Wk; EiuaPuy; FiwghLfisf; fz;lwpag; gad;gLfpwJ. 

 

4. KJF Ks;nsYk;Gfspy; Vw;gLK; gpur;ridfs; kw;Wk; vYk;gpy; Vw;gLk; 
fhaq;fs; Mfpatw;iwf; fz;lwpacjTfpwJ.  

 

5. vYk;Gfspd; jdpkmlh;j;jpfismstplcjTfpwJ.  
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6. gf;fthjj;ijVw;gLj;Jk; ,uj;jf; Foha; milg;Gfs; kw;Wk; ,uj;jf; frpTfs; 
%isapy; cs;sjhvdf; fz;lwpag; gad;gLfpwJ.  

 

gh]pl;uhd; ntsptpLk; NlhNkhfpuh/gpf; ];Nfdpq; (PET) 
 
PETvDk; ];Nfdpq; KiwahdJCTiag; Nghd;Nwfzpdp %yk; 
epoYWVw;gLfpwJk; njhopy;El;gk; MFk;. CTiag; Nghyy;yhky; gh]pl;uhd; 
ntsptpLk; NlhNkhfpuh/gpahdJ>fjphpaf;ff; FwpaPL(Radio labelled) 
nra;ag;gl;ljlq;fhz; (tracer) %yf;$WfspypUe;JntspNaWk; gh]pl;uhd; 
msitmbg;gilahff; nfhz;Lfz;lwpAk; mZf;fUkUj;Jtr; nra;KiwahFk;. 
clypDs; eilngWk; caphpay; tpidfismstpl>clYf;Fs; jlq;fhz; 
%yf;$Wfs; nrYj;jg;gl;L KO cly; epfoYWfs; Njhw;Wtpf;fg;gLfpd;wd. 
,jd; %yk; ve;nje;j ,lq;fspy; me;jj; jlq;fhz; %yf;$Wfs; 
NrfukhfpAs;sdvdf; fz;lwpayhk;. PET ];Nfdpq; %yk; fpilf;Fk; ,e;jg; 
gpk;gq;fisf; nfhz;Lclypd; ve;nje;jg; ghfq;fspy; 
ve;jmstpw;Ftsh;rpijkhw;wq;fs; kw;Wk; clw;nray; epfo;Tfs; 
epfo;e;Js;sdvd;gijg; gw;wpajfty;fismwpayhk;. 
PETfUtpahdJirf;Nshl;uhdpypUe;Jcw;gj;jpnra;ag;gLk; gh]pl;uhd; ntsptpLk; 
fjph;tPr;RINrhNlhg;fisg; (11C, 13N, 15O, 18F) gad;gLj;JfpwJ. 
,d;iwafhyfl;lj;jpy; 18F - /g;@Nuh bMf;]p FSf;Nfh]; (18F – FDG) vDk; 
fjph;tPr;Rjlq;fhz; %yf;$W nghJthfg; gad;gLj;jg;gLfpwJ. ,J fjph; ,af;ff; 
FwpaPLnra;ag;gl;lFSf;Nfh]; %yf;$W MFk;. Fwpaplg;gl;ljdpkmZf;fs; 
Ntjpapay; Kiwg;gbcaphpay; 
%yf;$WfshdFSf;Nfh];>mkpNdhmkpyq;fs;>mk;NkhdpahNghd;wnghUl;fspd; 
cs;Ns ,izf;fg;gLk;. ,e;jg; gh]pl;uhd; ntsptpLk; nghUl;fs; 
Nrhjidtpyq;Fmy;yJkdpjDs; kpff; Fiwe;jmstpy; Neubahfr; 
nrYj;jNthmy;yJEfuNthnra;ag;gLfpwJ. gpd;GFwpaplg;gl;ljdpkq;fs; 
clypDs; vq;nfq;Fg; gutpAs;sdvd;gJjpwd; tha;e;j PETNfkuhf;fspdhy; 3D 
mstpy; glk;gpbf;fg;gl;Lf; fzpdpcjtpAld; gpk;gq;fs; xUq;fpizf;fg;gLfpd;wd. 
fzpjkhjphpfisg; gad;gLj;jpmsTuPjpahdfzpg;GfSf;Fg; gpk;gq;fs; 
cl;gLj;jg;gLfpd;wd. ,jd; %yk; clypDs; 
nrYj;jg;gl;lfjphpaf;fINrhNlhg;Gfs; my;yJ %yf;$Wfs; ve;nje;jmsTfspy; 
tsh;rpijkhw;wkile;Js;sdvdf; fz;lwpayhk;. 
 
kUj;JtKf;fpaj;Jtk;  
 
PETepoYUnjhopy; El;gj;ijj; jpwk;glg; gad;gLj;jpngU%isgFjpfspd; 
,uj;jmsT> ,uj;jk; gha;jy;>FSf;Nfh]; kw;Wk; Mf;]p[dpd; 
tsh;rpijkhw;wtPjq;fisf; fzf;fplyhk;.  
 
fhe;jxj;jjph;TepoYUthf;fk; (Magnetic Resonance Imaging - MRI) 
 
clypDs; cs;sjpRf;fspd; 
epiymwpa>cliyCLUthjkUj;JtghpNrhjidahdfhe;jxj;jpirTepoYUthf;fk; 
kUj;Jth;fshy; gad;gLj;jg;gl;LtUfpwJ. tof;fkhdkw;wfUtpfshdX–fjph; 
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fUtp>CTNghd;witNghy; my;yhky;>MRIfUtpahdJmadpahf;Fk; fjph;tPr;irg; 
gad;gLj;Jtjpy;iy. MRI ahdJtYthdfhe;jg;Gyk; kw;Wk; fjpuiymjph;ntz; 
Jbg;Gfisg; gad;gLj;jp>fzpdpapd; cjtpAld; 
cs;SWg;Gfs;>nkd;ikahdjpRf;fs;>vYk;Gfs; kw;Wk; midj;JcWg;Gfspd; cs; 
mikg;Gfs; Mfpatw;wpd; tpsf;fkhdepoYUitj; Njhw;Wtpf;fpd;wd. 
,f;fUtpapd; cjtpahy; xUthpd; cly; ];Nfd; nra;ag;gLk; NghJmtuJcly; 
jpRf;fSf;Fs; ve;jtpjNtjpkhw;wq;fSk; Vw;glhjthWmt;TlypDs; 
,aw;ifapNyNafhzg;gLk; i`l;u[d; mZf;fshdJNubNahmjph;ntz; 
Jbg;Gfs; %yk; kWrPuikf;fg;gLfpwJ. mitkPz;Lk; jq;fsJgioaxOq;fpw;Fr; 
nry;Yk; NghJgy;NtWjpRtifSf;FVw;wthWi`l;u[d; 
mZf;fshdJMw;wiyntspg;gLj;Jfpd;wd. 
,e;jMw;wiyMRIfUtpfth;e;Jmjw;FVw;wthW ];Nfd; nra;ag;gl;ljpRf;fspd; 
glq;fisj; NjhWtpf;fpwJ.  
 
ngUk;ghyhdMRIA+dpl;fspy; xUfk;gpr;Rw;wpd; topahfkpd;rhuj;ijr; nrYj;jpf; 
fhe;jg;Gyk; cUthf;fg;gLfpwJ. mf;fUtpapy; cs;skw;wfk;gpr; RUs;fs; kw;Wk; 
ghpNrhjpf;fg;gLk; Nehahspapd; cly; gFjpmUNfcs;sfk;gpr;RUs;fs; 
fjpuiyfismDg;gTk; ngwTk; nra;fpd;wd. mf;fk;gpfshy; czuf; 
$barkpf;iQfisAk; cUthf;Ffpd;wd. Mdhy; Neubahfvt;tpjj;jpYk; 
Nehahspapd; clypy; kpd;rhuk; nrYj;jg;gLtjpy;iy.  
 
Nkw;gbfpilj;jrkpf;iQfisf; 
fzpdpahdJxUq;fpizj;Jthpirf;fpukkhdgpk;gq;fiscUthf;FfpwJ. 
xt;nthUgpk;gKk; clypd; xUJizg;gFjpiaf; fhl;LfpwJ. ,e;jepoYUf;fis 
(gpk;gq;fis) gyNfhzq;fspy; Muha;e;Jfjph;tPr;RkUj;Jth; (Radiologist) Nehapd; 
jd;ikgw;wpaKbTfSf;FtUfpwhh;.  
 
X–fjph;>CT ];Nfd;>kPnahyp ];Nfd; Nghd;wepoYUcUthf;fKiwfistplMRI 
];Nfd; KiwahdJghjpg;gile;jjpRf;fisg; 
ghjpg;gilahjjpRf;fspypUe;JnjspthfNtWgLj;jpmwpacjTfpwJ. 
tpsf;fkhdMRIepoYUf;fs; cjtpAld; clypd; 
gy;NtWgFjpfiskjpg;gPLnra;Jvg;gFjpapy; Neha; gjpg;Gcs;sJvd;gijkUj;Jth; 
,Wjpahfj; jPh;khdpf;f ,aYfpwJ.  
 
MRI %yk; Njhw;Wtpf;fg;gLk; epoYUf;fiskpd;dZKiwapy; 
FWe;jfLtbtpNyh> ,yf;fKiwngUk;Nrkpg;G(Digital cloud server) 
%yf;fzpdpfspNyhNrkpj;Jitf;fTk; ,aYk; mr;Rg;gpujpAk; vLf;f ,aYk;.  
 
kUj;JtKf;fpaj;Jtk;  
 
khh;G>tapW> ,Lg;Gg;gFjp>rpWePh;g;ig> ,dg;ngUf;fcWg;Gfs;> ,uj;jf; Foy;fs; 
kw;Wk; epzePh; Kbr;Rfs; Nghd;wgFjpfisMa;Tnra;agad;gLfpwJ.  
 
MRIghpNrhjidiaf; fPo;f;fz;lNehawpjYf;fhfTk; jhq;fs; Nkw;nfhs;Sk; 
rpfpr;irgbepiyfisf; fz;fhzpf;fTk; kUj;Jth;fs; gad;gLj;Jfpwhh;fs;.  
 
1. khh;G>tapw;Wg;gFjpkw;Wk; ,Lg;Gg;gFjpfl;bfisf; fz;lwpayhk;.  
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2. fy;yPuy; njhlh;ghdNeha;fs;> ,iug;igtPf;f Neha;> ,jaNeha;fs; Fwpg;ghfg; 
guk;giutif ,jaNeha;fs; Nghd;wtw;iwf; fz;lwpayhk;.  

3. ,uj;jf;Foha; FiwghLfs;> ,uj;jf;Foha; tPf;fq;fs; (th];Fiyb];) 
Nghd;wtw;iwf; fz;lwpayhk;.  

4. fUTw;wngz;zpd; fUg;igapy; tsUk;>Foe;ijapd; tsh;epiyiaf; 
fz;lwpayhk;.  

5. fhaq;fs;>KOq;if>Koq;fhy;>kzpf;fl;LNghd;wgFjpfspy; Vw;gLk; jirehz; 
fpopry;fs; Mfpatw;iwf; fz;lwpayhk;.  

 
rpfpr;irf; fUtpfs; (Therapeutic Instruments) 
Ng];Nf;fh; (Pacemaker)  
kpd;tha;fs; topahfkpd;J}z;ly;fisr; nrYj;jp ,jaj;jirfisr; RUq;fr;nra;J 
,jaj;Jbg;igxOq;Fg;gLj;Jk; xUkUj;Jtf;fUtp Ng];Nkf;fh; MFk;. 
,aw;ifahd Ng];Nkf;fh; NghJkhdNtfj;jpy; nray;glhjepiyapYk;> ,jaj;jpy; 
cs;skpd;J}z;ly; flj;jy; mikg;gpy; Vw;gLk; ,jamilg;ghYk; ,jaj;Jbg;gpy; 
ghjpg;GVw;gLk;NghJnraw;if Ng];Nkf;fh; mijr; rPh;gLj;jpr; rhpahd 
,jaj;Jbg;GtPjj;ijVw;gLj;JfpwJ.  
 
irDVl;hpay; fZthdJrhpahfr; nray;glhjepiyf;F‘rpf; ird]; 
rpd;l;Nuhk;’(Sick sinus Syndrome - SSS) vd;Wngah;. ,ijr; 
rhpnra;tjw;Fepue;jug; Ng];Nkf;fh; fUtpnghUj;Jk; Kiwnra;ag;gLfpwJ.  
 
Fwpg;G:  
nghJthf>ehk; Xa;tpy; ,Uf;Fk;NghJ ,jaj;Jbg;GFiwthff; fhzg;gLfpwJ. 
,Jey;ycly; eyj;ijf; Fwpf;fpwJ. Mdhy; ,jaj;Jbg;GkpfTk; 
Fiwe;Jfhzg;gl;lhy; me;jepiyikf;F‘gpuhbfhh;bah’vd;Wngah;. rhjhuzkhf 
,jakhdJepkplj;jpw;F 60 Kjy; 100 KiwJbf;fpwJ. 
Mdhy;>gpuhbfhh;bah(Bradycardia)epiyapy; epkplj;jpw;F 60 Jbg;GfSf;Fk; 
Fiwthfj; Jbf;fpwJ. ,jaj;Jbg;Gkpfmjpfkhfepkplj;jpw;F 100 f;Fk; Nky; 
fhzg;gl;lhy; mjd; ngah; Nlf;fpfhh;bah(Tachycardia) vdg;gLk;.  
 
,jpy; xUkpd;thAk;> ,jaj;Jbg;Gcw;gj;jpmikg;Gk; fhzg;gLfpwJ. ,e;j 
,jaJbg;Gcw;gj;jpmikg;G ,Wf;fkhf %lg;gl;lxUrpwpangl;bapDs; ypj;jpak; - 
`hiyLkpd;fyq;fisf; nfhz;Lmikf;fg;gl;Ls;sJ. ,jpypUe;Jfpilf;Fk; 
kpd;dhw;wy; kw;Wk; kpd;dZRw;WMfpait ,jaj;Jbg;GtPjj;ijAk; kpd;J}z;lypd; 
Jbg;Gmfyj;ijAk; xOq;FgLj;Jf;fpd;wd.  
 
nraw;if Ng];Nkf;fh; futpahdJFiwe;jMw;wy; 
nfhz;lkpd;Jbg;GfiscUthf;fp ,jaj;Jbg;ig ,ay;ghdtPjj;jpy; itf;fpwJ. 
,jaJbg;Gcw;gj;jpmikg;GNehahspapd; clypy;>fhiuvYk;gpd; mbapy; 
nghUj;jg;gLfpwJ. ,jd; MAl;fhyk; Kbj;Jtpl;lhy; kPz;Lk; jpUk;gTk; 
Gjpamikg;igg; nghUj;jpf; nfhs;syhk;. Gjpatifnraw;if Ng];Nkf;fh;fs; 
,uj;jj;jpd; ntg;gepiy>Rthrk;>kw;wrpyfhuzpfs; Mfpatw;iwf; fz;fhzpf;fTk; 
,jaj;Jbg;GtPjj;ijr; rhpnra;aTk; gad;gLfpd;wd.  
 
,f;fUtpapYs;skpd;fyq;fs; (Ngl;lhpfs;>mtw;wpd; gad;ghl;ilg; nghWj;J 5 
Kjy; 15 tUlq;fs; tiu (rhuhrupahf 6 Kjy; 7 tUlq;fSf;F) 
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nray;glf;$bait. Ng];Nkf;fhpd; kpd; fk;gpfisAk; mt;tg;NghJePf;fpg; 
Gjpjhfg; nghUj;jNtz;baJmtrpakhFk;.  
 
kUj;JtNyrh; fUtp(Medical laser)  
 
Nyrh; vd;Dk; fUtp>jdpj;jxj;jpirthdmiyePsj;ijcilakpd;fhe;jf; 
fjph;tPr;irckpo;fpwJ. 
kUj;Jtj;Jiwapy;>jpRf;fisntl;Ltjw;Fk;>ciaitg;gjw;Fk;>ePf;Ftjw;Fkhfg; 
gytpjkhf ,f;fjph;tPr;Rgad;gLfpwJ. Nyrh; (LASER – Light Amplificaiton by 
Stimulated Emission of Radiation)mWitr; rpfpr;irahdJmadpahf;fhjfjph; 
tPr;Rfshy; nra;ag;gLfpwJ. vdNt X –fjph;  
 
ePf;Ftjw;Fkhfg; gytpjkhf ,f;fjph;tPr;Rgad;gLfpwJ. Nyrh; (LASER – Light 
Amplificaiton by Strimulated Emission of Radiation) mWitr; 
rpfpr;irahdJmadpahf;fhjfjph; tPr;Rfshy; nra;ag;gLfpwJ. vdNtX–fjph; 
kw;Wk; madpahf;Fk; fjph;fshy; Vw;gLk; ePz;lfhyMgj;Jfs; ,jpy; ,y;iy.  
 
 
Nyrh; fUtpfshdJgy;NtWJbg;GfhymsTfs; kw;Wk; Mw;wy; msTfspy; 
gymiyePsf;fjph;fis (Nyrh;fs;) cUthf;Ffpd;wd. Fkpo; 
(Bulb)tpsf;FfspypUe;Jntspg;gLk; 
rhjhuzxspahdJgytpjkhdcs;sjhy;>midj;Jj; jpirfspYk; guTfpwJ. 
mNjrkak;. Nyrh; xspahdJxUFwpg;gpl;lmiyePsj;Jld; kl;Lk; fhzg;gLfpwJ. 
,jidnky;ypafw;iwahff; Ftpf;Fk;NghJmjpfnrwpTs;sxspiaVw;gLj;JfpwJ. 
fzpdp top epoYUcUthf;fKk;. topfhl;Lk; 
mikg;GfSk;>mWitrpfpr;irnray;Kiwfisj; 
Jy;ypakhf>tpiuthf>fl;Lg;ghlhdKiwfspy; nra;atoptFf;fpwJ. Nyrh;fjph;fs; 
nghJthfNkNyhl;lkhdjpRf;fshd>Njhy; kw;Wk; fz; mWitrpfpr;irfspy; 
gad;gLfpd;wd. vdpDk; rpwpamstpyhdNyrh; cw;gj;jpf; 
fUtpfs;>kpjkhdmsTCLUtNjitg;gLk; 
rpfpr;irfshd>vd;lh];Nfhg;gp>gpuhq;Nfh];Nfhg;gp>Nyg;uh];Nfhg;gp>cl;rpiuePf;fk; 
Nghd;wtw;wpy; gad;gLj;jg;gLfpd;wd.  
 
caphpakUj;Jtj; njhopy;El;gq;fs; (Biomedical Techniques) 
`PNkhirl;NlhkPl;liug; gad;gLj;jp ,uj;jr; nry;fisvz;Zk; Kiw:  
 
ikaj;jpy;>vz;Zk; miwfisf; nfhz;lxUjbj;jfz;zhbj; Jz;lk; 
`PNkhirl;NlhkPl;lh; vdg;gLk; fUtpahFk;. ,jpy; ,U vz;Zk; miwfs; 
cs;sd. xt;nthUmiwAk; 3 kp.kPePsk; kw;Wk; 3 kp.kPmfyk; 
nfhz;lNkk;gLj;jg;gl;lepA+ghh; (Neubauer) NfhLfisf; nfhz;lit. ,it 
‘Kjd;ikmiwfs;’vd;Wmiof;fg;gLfpd;wd. xt;nthUKjd;ikmiwAk; 1 
kp.kPePsk; kw;Wk; 1 kp.kPmfyk; nfhz;l 9 ‘,uz;lhk; epiy’miwfshfg; 
gphpf;fg;gl;Ls;sd. Kjd;ikmiwapd; ehd;F %iyfspYk; cs;smiwfs; 
xt;nthd;Wk; 16 %d;whk; epiy’ miwfshfg; gphpf;fg;gl;Ls;sd. ,it 
nts;ismZf;fisvz;Ztjw;Fg; gad;gLfpd;wd. Kjd;ikmiwapd; ikaj;jpy; 
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cs;s ,uz;lhk; epiymiwkl;Lk; 0.2 kp.kPePsk; kw;Wk; 0.2 kp.kPmfyk; nfhz;l 
25 %d;whk; epiymiwfshfg; gphpf;fg;gl;Ls;sd.  
 
,e;j %d;whk;epiymiwfs; xt;nthd;Wk; 16 kpfr;rpWmiwfshfg; 
gphpf;fg;l;Ls;sd. %d;whk; epiymiwfspy; 
jPl;lg;gl;lgpd;dzpnfhz;lmidj;JmiwfSk; 
,uj;jj;jl;Lfis(Platelets)vz;Ztjw;Fgad;gLfpd;wd. 25 %d;whk; 
epiymiwfspy; ehd;F %iyfspYk; cs;s 4 miwfSk; kj;jpapy; 
cs;sxUmiwAk; kl;LNkrptg;gZf;fisf; fzf;fplg; gad;gLfpwJ.  
 
ePh;f;fr; nra;Ak; jputk; (Diluting fluid): 
rpyFwpg;gpl;ljputq;fisr; Nrh;j;J ,uj;jr; nry;fshdJcilahky; 
ghJfhf;fg;gLfpwJ. ‘N`ak;]; jputk;’ (Hayem’s solution)vdg;gLk; RBC 
f;fisePh;f;fr; nra;Ak; jputk; ,uj;jj;Jld;  
 
rkmlh;NthL(Isotonic) fhzg;gLtjhy; ,uj;jr; rptg;gZrpijTVw;gLtjpy;iy. 
,uj;jj;ijRBCePh;f;fr; nra;Ak; jputj;Jld; Nrh;j;J 1 : 200 klq;FePh;f;r; nra;J45 
XnghUsUFnyd;]; nfhz;Lghh;f;fg;gl;Lr; nry;fshdJvz;zg;gLfpwJ.  
 
WBC ePh;f;fr; nra;Ak; jputkhd‘lh;f;]; jputk;’(Turk’s solution) 
nts;ismZf;fisvz;Ztjw;FcjTfpwJ. ,jpy; fpNsrpay; mrpl;bf; mkpyKk; 
n[d;~pad; tayl; (Gentian viotet) jputKk; fye;Js;sJ. fpNsrpay; mrpl;bf; 
mkpykhdJrptg;gZf;fiskl;Lk; rpijtilar; nra;fpwJ. n[d;~pad; 
tayl;lhdJnts;isaZf;fspd; cl;fUitr; rhaNkw;WfpwJ. ,t;tifapy; 
lh;f;]; jputj;jhy; ,uj;jk; 1 : 20klq;FePh;f;fr; nra;J. nts;ismZf;fshdJ10 
XnghUsUFnyd;]; nfhz;Lghh;f;fg;gLfpwJ. vz;zg;gl;lnry;fspd; vz;zpf;if 
kp.kP3vDk; myfhy; Fwpf;fg;gLfpwJ.  
 
`PNkhirl;NlkPl;lhpy; RBCkw;Wk; WBCgpg;ngl; vd;Dk; ,U tifgpg;ngl;Lfs; 
cs;sd.  
 

1. RBCkw;W; WBCgpg;ngl;Lfspy; jdpj;jdpahf0.5mstPLtiu ,uj;jk; 
vLj;Jf;nfhs;sg;gLfpwJ.  

2. WBC gpg;ngl;by; WBCePh;f;fr; nra;Ak; jputj;ij 11 vd;wmstPLtiuapYk; 
RBCgpg;ngl;by; RBCePh;f;fr; nra;Ak; jputj;ij 101 vd;wmstPLtiuapYk; 
vLj;Jf; nfhs;sg;gLfpwJ.  

3. gpd;Gme;je;jg; gpg;ngl;Lfisfpilkl;lkhfg; gyKiwcUl;bePh;f;fr; nra;Ak; 
jputKk; ,uj;jKk; ed;Ffyf;fr; nra;ag;gLfpwJ.  

4. `PNkhirl;NlhkPl;lhpd; vz;Zk; miwapd; kPJ %Ltpy;iy(Cover slip) 
nghUj;jg;gLfpwJ. 

5. ,g;NghJ>gpg;ngbd; EdpahdJvz;Zk; miwfSf;Fk; %Ltpy;iyf;Fk; 
,ilNaftdkhf(WBCkw;Wk; RBCmiwfspy; KiwNa) 
itf;fg;gl;Lme;je;jvz;Zk; miwfs; ,uj;jk; kw;Wk; ePh;f;fr; nra;Ak; 
jputf; fyitahy; epug;gg;Lfpd;wd.  
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6. vz;Zk; miwfspYs;snry;fs; gbtjw;fhfr; rpyepkplq;fs; 
mirtpd;wpitf;fg;gl;Lg; gpd;G `PNkhirl;NlhkPl;luhdJEz;Nzhf;fpapy; 
itj;Jvz;zg;gLfpwJ.  

 
,uj;jg; G+r;R(Blood smear)jahhpf;Fk; Kiw 
 
NjhYf;fbapYs;s ,uj;jxl;lj;jpypUe;JvLf;fg;gl;l 
,uj;jj;ijxUfz;zhbtpy;iyapd; kPJcyh; G+r;rhfVw;gLj;jpr; 
Nrhjidr;rhiyapy; ghpNrhjpf;fg;gLfpwJ. ,jd; %yk;> 

 
 

1. ,uj;jj;jpy; cs;snry; tiffisf; fz;lwpayhk;.  
2. mtw;wpd; Gwmikg;igf; fz;lwpayhk;.  
3. ,uj;jj;jpy; VNjDk; xl;Lz;zpfs; cs;sdthvdf; fz;lwpayhk;.  
4. NtWgl;lNeha;fSf;FVw;wthWekJcly; nra;Ak; gpujptpidfisf; 

fz;lwpayhk;.  
 

1. xU J}a;ikahdfz;zhbeOtj;jpy; xUJspuj;jj;ij ,lTk;. ,d;ndhU 
J}a fz;zhbeOtj;ijmjd;Nky; glj;jpy; 
fhl;bAs;sthWrha;thfitf;fTk;  

 
2. ,uz;lhtJfz;zhbeOtj;jpd; Edpia ,uj;jj; Jspapy; gLkhWitg;gjhy; 

Ez; GioNaw;wKiwapy; ,uj;jk; rpwpjsTNkNyWfpwJ.  
 

3. jw;NghJ> ,uz;lhtJeOtj;ijKjy; eOtj;jpd; 
kPJtpiue;Jefh;j;jpxUjPw;wiyVw;gLj;jNtz;Lk;.  

 
,uj;jg; G+Q;irjahhpf;Fk; topKiwfs;  
1. xU J}a;ikahdfz;zhbtpy;iyiavLj;Jf;nfhz;Lmjd; xUKidapy; 

,Ue;J 1 nr.kP J}uj;jpy; xUJsp ,uj;jj;ijitf;fNtz;Lk;.  
2. kw;nwhU J}a;ikahdfz;zhbtpy;iyiavLj;Jmjd; xU Kid 

,uj;jj;Jspapy; gLkhW45˚Nfhzj;jpy; itj;Jtpiue;J>xNutPr;rpy; 
efh;j;jpxUnky;ypajPw;wiy (G+r;ir) vw;gLj;jNtz;Lk;.  

3. G+r;rpd; kPJyP~;kd; (Leishman’s stain) rhaj;ijf; nfhz;LrhakplTk;.  
4. tpy;iyiar; rpwpJ Neuk; cyuitj;j gpd; mjpfg;gbahdrhaj;ijf; 

fOtptplNtz;Lk;.  
5. ,g;NghJfz;zhbeOtj;ijEz;Nzhf;fpapy; itj;Jcw;WNehf;fNtz;Lk;.  
 

nts;ismZf;fspd; tiff; fzf;nfLg;G 
 

nry; tiff; fzf;nfLg;G 

epA+l;Nuh/gpy;  

60 – 70% 

,NahrpNdh/gpy;  

0.5 – 3% 
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NgNrh/gpy;  

0.1% 

NkhNdhirl;  

1 – 4% 

ypk;/Nghirl;  

20 – 30% 

 
 
tiff; fzf;nfLg;G(Differential count) 
 
ed;whfr; rhaNkw;wg;gl;l ,uj;jg; G+r;irf; nfhz;lfz;zhbtpy;iyapy; 
cs;snts;ismZf;fspd; NtWgl;ltiffisj; jdpj;jdpahff; fzf;fpLk; 
Kiwf;Ftiff;fzf;nfLg;G(DC)vd;Wngah;. ,t;tpjk; fzf;fplg;gl;l tiffs; 
xt;nthd;Wk; nkhj;jvz;zpf;ifapy; vj;jidrjtPjk; 
cs;sJvd;gJFwpg;gplg;gLfpwJ.  

 


