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kw;Wk; ntspthupg; Gyikrhu; tsthsu;fs; MfpNahUf;F vdJ 

ghuhl;Lf;fisj; njuptpj;Jf; nfhs;fpNwd;. 

fyhepjp (jpUkjp) up. V. Mu;. [. FzNrfu
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kfufk.
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gzpg;ghsu; mtu;fspd; nra;jp
2017y; fiyj;jpl;l  kWrPuikg;G ,yq;ifapd; f.ngh.j (c.j) fy;tpj; 

njhFjpapy; eilKiwapy; cs;sJ. mjhtJ Nkk;gLj;jg;gl;l fiyj;jpl;lk; 

mKy;gLj;jg;gl;Ls;sJ.

,jd; tpisthf f.ngh.j (c.j) ,y; ngsjpftpay;> ,urhadtpay; 

kw;Wk; capupay; ghlq;fspd; cs;slf;fk;> tbtk;> fiyj;jpl;lf; $Wfs; 

vd;gdtw;wpy; kPsha;T nra;ag;gl;Ls;sJ. ,j; njhlu;r;rpahd khw;wj;jhy; 

fw;wy; - fw;gpj;jy; Kiwapay;> kjpg;gPL kw;Wk; fzpg;gPl;by; Fwpg;gplj;jf;f 

khw;wq;fs; vjpu;ghu;f;fg;gl;ld. fiyj;jpl;lj;jpy; ghlkl;l mstpy; ngUkstpy; 

Fiwf;fg;gl;Ls;sJ kw;Wk; fw;wy; - fw;gpj;jy; xOq;fpYk; gy;NtW khw;wq;fs; 

nra;ag;gl;Ls;sd. gioa fiyj;jpl;lj; Jizahfpa Mrpupa MNyhrid 

topfhl;bf;F khw;wPlhf MrpupaUf;fhd ts-E}y; mwpKfg;gLj;jg;gl;;Ls;sJ. 

Mrpupau; MNyhrid topfhl;b fw;f Ntz;bait vd vjpu;ghu;f;fg;gL fpd;w 

ghltplaj;ij Neu;Nfhl;L tbtpy; nfhz;Ls;sd. MapDk; Gjpa Mrpupau; 

ts-E}ypy; ,t;tpjkhd ghltplak; cs;slf;fgltpy;iy. ,Ug;gpDk; fw;wy; 

nraw;ghLfs; kw;Wk; kjpg;gPl;L eltbf;iffSf;fhd NkNyhl;lkhd tpsf;fq;fs; 

toq;fg;gl;Ls;sd. Mrpupau; ts-E}y; jpl;lkhd ghlg;gug;G vy;iyiaf; fw;ww; 

NgWfspd; %yk; Fwpj;Jf; fhl;Lfpd;wJ. midj;Jf; fhuzpfisAk; KOikahfr; 

Rl;bf; fhl;l Mrpupau; ts-E}y; NghjhJ. vdNt ghl cs;slf;fj;ij vspjhf 

tpsf;Ftjw;F ts-E}y; Njitg;gLfpwJ. ,tw;iwg; g+uzg;gLj;jNtz;ba 

Njitf;Nfw;g ,e;jg; Gj;jfk; cq;fSf;Fj; jug;gl;Ls;sJ.

Kd;ida fiyj;jpl;l eilKiwapy; cau; ju tpQ;Qhdg; ghl Kd;Ndw;wj;jpw;F 

mq;fPfupf;fg;gl;l epak ru;tNjr Mq;fpynkhopg; Gj;jfq;fs; gad;gLj;jg;gl;ld. 

Mdhy; ghltplak; njhlu;ghd Fog;gepiyAk; cs;s+u; fiyj;jpl;l vy;iy 

njhlu;ghd gpur;rpidfSk; ,q;F fhzg;gl;ld. me;jg; Gj;jfq;fisg; 

gad;gLj;Jjy; Mrpupau;fSf;Fk; khztu;fSf;Fk; ,yFthd tplakhf 
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mq;fPfupf;fg;gl;l cs;sPlhFk;. 
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Njrpa fy;tp epWtfk;.
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tpyq;F mikg;Gk; njhopYk;

,iaghf;fj;Jld; njhlu;Gila njhFjpfSk; nrad;KiwfSk; 

capupdq;fspd; epyTiff;fhf> mtw;wpd; clypDs;; khwhj mfr; #oiyg; 

NgZtjw;F J}z;ly;fSf;Fk; J}z;lw;Ngw;WfSf;Fk; ,ilNaahd 

,iaghf;fk; mtrpakhfpd;wJ. 

,iaghf;fj;jpw;F gq;fspg;Gr; nra;Ak; njhFjpfs;

jhtuq;fisg; Nghyd;wp tpyq;Ffspy; clw;nwhopw;ghl;bd; ,iaghf;fj;jpw; 

fhf  NtWgl;l> Mdhy; (xd;Wlndhd;W) njhlu;Gila> ,uz;LnjhFjpfs;  

cs;sd. 

mitahtd : euk;Gj; njhFjpAk; mfQ;Ruf;Fk; njhFjpAkhFk;.

,ay;G euk;G ,iaghf;fk; XNkhd; ,iaghf;fk;

CLflj;jy; euk;Gf;fyq;fspD}lhf FUjpapD}lhf

flj;Jk; Kiw ,urhad kw;Wk; kpd;Kiw ,urhad Kiw kl;Lk;

J}z;lw;NgW Xuplg;gl;lJ gutyhdJ

J}z;lw;Ngw;iw Vw;gLj;Jj;J 

tjw;F vLf;Fk; fhyk;

tpiuthd nraw;ghL nkJthd nraw;ghL

J}z;lw; Ngw;wpd; fhy msT FWfpaJ ePz;lJ

ml;ltiz 5.1  euk;Gj; njhFjpf;Fk; mfQ;Ruf;Fk; njhFjpf;Fk; ,ilapYs;s xw;Wik 

fSk; NtWghLfSk;; (,iaghf;fj;Jld; njhlu;Ggl;lJ)

NtWgl;l tpyq;Ff; fzq;fspy; euk;Gj; njhFjpapd; xOq;fikg;G

tpyq;Ffs; #oypYs;s  J}z;ly;fisg; ngw;W  tpiuthfj; J}z;lw; 

NgWfisf; fhz;gpf;ff; $ba euk;Gf;fyq;fshyhd tpNrl njhFjpfis 

cilad. tpyq;F ,uhr;rpaj;jpy; - ieNlupahf;fs; euk;Gj; njhFjpiaf; 

nfhz;l vspa tpyq;FfshFk;. ,tw;wpy; xd;Wlndhd;W ,izf;fg;gl;l 

jdpj;j euk;Gf;fyq;fshyhd gutyile;j euk;Gtiy fhzg;gLfpd;wJ.
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NkYk; rpf;fyile;j tpyq;Ffspd; euk;Gj; njhFjpahdJ euk;Gf;fyf; $l;lq;f 

shy; xOq;fikf;fg;gl;l euk;Gfs;> jpul;Lf;fs; kw;Wk; %is  Mfpatw;iwf;                                                                         

nfhz;Ls;sd.  xU rpy gpshj;jpnfy;nke;jpRfspy; (cjhuzk; Planaria) eu-
k;Gj;njhFjpahdJ Kd;Kidapy; xU Nrhb jpul;Lf;fisAk; (%is) ePs;g-

f;fkhf xU Nrhb tapw;Wg;Gw euk;G ehz;fisAk; nfhz;bUf;Fk;. Planaria 
fspy; jpul;LfSf;F mz;ikapy; fhzg;gLk; fl;Gs;spfs; xspthq;fpfshfj; 

njhopw;gLfpd;wd. mndyplhf;fSk; Mj; jpNuhg;Nghlhf;fSk; rpf;fyile;j 

%isiaAk; tapw;Wg;Gw euk;G ehz;fisAk; nfhz;ld. tapw;Wg;Gw euk;G 

ehz;fs; jpul;Lf;fisf; nfhz; bUg;gJld; mit Jz;lq;fspy; xOq;F-

gLj;jg;gl;bUf;fpd;wJ. vf;ifNdhNlhu; Nkw;whf;fspd; euk;Gj; njhFjpah-

dJ  Miuf;Fupa  euk;GfisAk; xU euk;G tisaj;ijAk; cilad. 

NfhNlw;whf;fspd; euk;Gj;njhFjp ikaeuk;Gj; njhFjpnahd;iwAk; (CNS)> 
Rw;way; euk;Gj; njhFjpnahd;iwAk; (PNS) nfhz;Ls;sd. ika euk;Gj; 

njhFjpahdJ %isiaAk; Kz;zhizAk; cilaJ. Rw;way; euk;Gj; 

njhFjpahdJ euk;GfisAk; jpul;LfisAk; cilaJ. 

fzk; xOq;fikg;G cjhuzk;

ieNlupah euk;Gtiy Ijuh / Hydra

gpshj;jpnay;kpe;njR %is> ePs;gf;f euk;G ehz;fs; Planaria

mndyplh %is> tapw;Wg;Gw euk;Gehz;> Jz;lj; 

jpw;Nfw;g jpul;Lfs;

yPr;

Mj;jpNuhg;Nghlh %is> tapw;Wg;Gw euk;G ehz;> Jz;lj; 

jpw;Fupa jpul;Lfs;

fug;ghd;

vf;ifNdhNlNkw;wh euk;G tisaKk; Miuf;Fupa euk;Gf 

Sk;

fly; 

el;rj;jpuk;

NfhNlw;wh %is> Kz;zhd; (KJFg;Gw euk;G 

ehz;) euk;Gfs; kw;Wk; jpul;Lfs;

gy;yp

ml;ltiz 5.2 NtWgl;l fzq;fisr; rhu;e;j mq;fpfSk; mtw;wpd; euk;G xOq;fikg;Gk;

fly; el;rj;jpuk;

euk;G tisak;

MiuFupa euk;;G 

Hydra

euk;G 

tiy
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ml;il

%is
tapw;Wg;Gw 

euk;G ehz; Jz;lj;jpw;Fupa 

jpuk;gy;

Planaria

euk;G ehz;fs;

FWf;F euk;G

%is

fl;Gs;sp

Jz;lj;jpw;Fupa jpul;L

tapw;Wg;Gw euk;G ehz;

%is

g+r;rp

gy;yp

Kz;zhd; (KJFg; 

Gw euk;G ehz;)

Gyd; jpul;Lf;fs;

%is

cU 5.1:  gy;NtW tpyq;Ff; fzq;fspy; euk;Gj;njhFjpapd; xOq;fikg;G
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kdpj euk;Gj; njhFjpapd; nkhj;jf; fl;likg;Gk; njhopy;fSk;

kdpj euk;Gj; njhFjpapd; gpujhd ghfq;fSk; mtw;wpd; xOq;fikg;Gk; 

kdpj euk;Gj; njhFjpahdJ ika euk;Gj; njhFjpiaAk; Rw;way; euk;Gj; 

njhFjpiaAk; cilaJ.  Ks;se;jz;Lfspy; %is kw;Wk; Kz;zhd; 

ikaeuk;Gj; njhFjpia cUthf;FfpwJ. euk;GfSk; jpul;LfSk; Rw;way; 

euk;Gj;njhFjpapd; gpujhd $Wfis cUthf;Ffpd;wd. 

kdpj euk;Gj; njhFjp

Rw;way; euk;Gj; njhFjp 
(PNS)

ika euk;Gj; njhFjp 
(CNS)

%is Kz;zhd; Kz;zhd; 

euk;Gfs;

ika euk;Gj; 

njhFjpf;F 

ntspapYs;s 

jpul;Lfs;

kz;il 

Nahl;L 

euk;Gfs;

ikaeuk;Gj;njhFjp 

(CNS)
%is
Kd;dhz;

Rw;way; 

euk;Gj;njhFjp 

(PNS)

kz;ilNahl;L 

euk;Gfs;

ika euk;Gj; 

njhFjpf;F 

ntspapYs;s 

jpul;Lf;fs;

Kz;zhd; 

euk;Gfs;

cU 5.2 :  kdpj euk;Gj;njhFjpapd; xOq;fikg;G
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ika euk;Gj; njhFjp  (CNS)
ika euk;Gj;njhFjp %is Kz;zhd; Mfpatw;whyhdJ. Ks;se;jz;Lspf                                                                       

spy; CNS MdJ Kisa tpUj;jpapd;NghJ cs;sPlw;w KJFg;Gw euk;G                     

ehzpypUe;J tpUj;jpaile;Js;sJ. ika euk;Gj; njhFjpapd; Kw;ghfkh 

dJ ngupjhfp / gUj;J %d;W gpujhd gpuNjrq;fSila %isia Mf;F 

fpd;wJ. mitahtd : Kd;%is> eL%is kw;Wk; gpd;%is. %is 

apd; ikaf; fhy;tha; MdJ ehd;F  xOq;fw;w tbtKs;s Fopfis 

cUthf;Fk;.  ,it %isaiwfs; vdg;gLk;.  %isahdJ ehd;F %is 

aiwfisAilaJ. ,tw;Ws; %d;W Kd;%isapYk; xd;W gpd;%is 

apYk; fhzg;gLk;. ikaf; fhy;tha; MdJ Kz;zhdpDs; njhlu;r;rpahff; 

fhzg;gLfpd;wJ. %isa iwfSk; ikaf;fhy;thAk; %isaKz;zhd; 

gha;nghUis cilad. ,g;gha;nghUs; CNS ,Ds;;; rPuhd mKf;fj;ijg; 

Ngz cjTtJld; jiy Nahl;bw;Fk; %isf;Fkpilapy; mjpu;r;rp cwpQ; 

rpahfTk; njhopw;gLfpd;wJ. mj;Jld; Nghrizf;$WfisAk; XNkhd;fis 

Ak; Rw;wpNahl cjTtJld; fopTg; nghUl;fis ntspNaw;wTk; cjT   

fpd;wJ. 

ngsjpff; fhaq;fspypUe;J ghJfhg;gLtjw;fhf %isAk;> Kz;zhDk; 

gy ,irthf;fq;fisf; nfhz;bUf;fpd;wd. %is jiyNahl;bdhy; 

%lg;gl;Ls;sJ. Kz;zhdhdJ  Ks;se;jz;L epuiyj; Njhw;Wtpf;Fk; 

Ks;se;jz;nld;Gfshy; #og;gl;Ls;sJ. ika euk;Gj; njhFjpf;F %d;W 

,ioag; gilfshyhd rUkk; NkYk; ghJfhg;ig  toq;Ffpd;wJ. kpf 

ntspg;Gwkhd gil - td;whap> kpf cs;shdgil - nkd;whap> ,uz;Lf;F 

kpilapy; rpye;jp tiyAUj;jhap fhzg;gLfpd;wJ.

kdpj %isapd; gpujhd ghfq;fs;

kdpj Kisaj;jpd; Kd;%is> eL%is> gpd;%is Mfpad tsu;e;j xU 

tuJ %isahf tpUj;jpaile;Js;sJ. Kd;%isahdJ %isak;> Ve;jp> 

guptff;fPo;> $k;GUg; nghUs; Mfpatw;iw jUfpd;wJ. eL%isahdJ 

%isj;jz;bDila xU gFjpia jUfpd;wJ. gpd; %isahdJ tNuhyp 

apd; ghyk;> %sp> ePs;tisa ikatpioak; Mfpatw;iwj; jUfpd;wJ. 

%isj;jz;lhdJ eL%is> tNuhypapd; ghyk;> ePs;tisaikatpioak; 

Mfpatw;iwf; nfhz;lJ.
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%isak;

Ve;jp

guptff;fPo;
tNuhypapd; ghyk;

fgr;Rug;gp

ePs;tisa 

ikatpioak; Kz;zhd; 

eL%is

cU 5.3 :  kdpj %isapd; neLf;Fntl;LKfg; ghu;it

%sp

%isak;

kdpj%isapd; ngupa ghfk; ,JthFk;. ,J Mokhd gpstpdhy; tyJ> 

,lJ %isa miuf;Nfhsq;fshf gpupf;fg;gl;Ls;sJ. ,jd; mjpntspg; 

gug;G euk;Gf;fyTly;fs; (eiuepwg;nghUshy;) Mf;fg;gl;lJ. ,J %isa 

Nkw;gl;ilahFk;. ,jd; Mokhd gilfs; euk;G ehu;fspdhy; (ntz;rlg; 

nghUs;fshy;)  Mf;fg;gl;lg;gl;ld. ,uz;L %isa miuf;Nfhsq;fSk; 

ntz;rlg; nghUspdhyhd jpzpthd td;rlyj;jhy;  ,izf;fg;gl;lbUf;Fk;. 

%isa Nkw;gl;il mNef cs;kbg;Gfis cilaJ. ,jdhy; %isa 

Nkw;gl;il apd; Nkw;gug;G mjpfupf;fpd;wJ. xt;nthU %isa miuf;                                                                         

Nfhsq;fspdJk; Nkw;gl;il ehd;F Nrhizfshf gpupf;fg;gl;Ls;sd. 

Ejw;Nrhiz> filEjw;Nrhiz> Rtu;r;Nrhiz> gplu;r;Nrhiz

Ejw;Nrhiz

Rtu;r;Nrhiz

gplu;r;Nrhiz

%sp

%isj; jz;LtNuhypapd; ghyk;

filEjw;Nrhiz

cU 5.4 :  kdpj %isa Nkw;gl;il
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%isa Nkw;gl;ilapd; %d;W gpujhd njhopw;ghl;Lg; gpuNjrq;fis mil 

ahsq;fhz Kbfpd;wJ. mitahtd : 

 y Gyd; gug;Gfs; : Gyd; jfty;fisg; ngw;W Neh> ntg;gepiy>                 

njhLif> ghu;it> Nfl;ly;> Rit> kzEfu;T Nghd;wtw;wpd; fhz;l 

iyr; nraw;gLj;jy;.

 y <l;lg; gug;Gfs; : ,it Gyd; jfty;fis milahsq;fz;L             

nghUs; Nfhlypypw;Fg; nghWg;ghdit. rpf;fyhd csj; njhopw;ghL 

fshd Qhgfk;> Gj;jpf;$u;ik> fhuzk; fhZjy;> epahapj;jy;> kdnt 

Or;rpfis xUq;fpizj;J nraw;gLj;jy;.

 y ,af;fg; gug;Gfs; : ,r;irtopj; jirfspd; RUf;fq;fisj; njhlf;fp 

itj;Jf; fl;Lg;gLj;Jtjd; Clhf td;$l;L jir (,r;irtop) 

,af;fj;ij topg;gLj;jg; nghWg;ghdJ.

gupafk; / Ve;jp

td;rlyj;jpw;Fr; rw;Wf;fPohf %isa miuf;Nfhsq;fspDs; Ve;jp mike; 

Js;sJ. ,J eiu epwg;nghUs; kw;Wk; ntz;rlg; nghUs;fshyhd ,uz;L 

jpzpTfisf; nfhz;lJ. 

njhopy;fs; : 

tpNrl Gyd; mq;fq;fs;> Njhy; kw;Wk; xUq;fpizg;G mq;fpfspy; cs;s  

Gyd;thq;fpfs; Nghd;wtw;wpypUe;J tUfpd;w Gyd; jfty;fspd; gpujhd 

cs;sPl;L ikakhfr; nraw;gLfpd;wJ. Nkw;gb ngw;w Gyd; jfty;fis juk; 

gpupj;J cupa jdpj;Jtkhd %isa Nkw;gl;ilg; gpuNjrq;fspw;F Nkyjpf 

nraw;ghLfSf;Fk; kw;Wk; fhz;lypw;Fk; mDg;gg;gLfpd;wJ.  %isapd; 

ngUk;ghyhd ghfq;fspypUe;J tUk; euk;Gf; fzj;jhf;Ffisg; ngw;W> 

%isa Nkw;gl;ilf;F kPs tpepNahfpf;Fk;. 

guptff;fPo;

guptff;fPohdJ Ve;jpf;Ff; fPohfTk; Kd;ghfTk; fgr;Rgug;gpf;F NkyhfTk; 

mike;Js;sJ. ,J fgr;Rug;gpapd; gpw;Gwr; Nrhiz Ald; euk;G ehu;fshYk;                                                                    

Kw;Gwr; NrhizAld; FUjpf;fyd;fspd; rpf;fyhd njhFjpapdhYk; 

njhLf;fg;gl;bUf;Fk;.

njhopy;fs;

 y cly; ntg;gepiyr; rPuhf;fy;

 y ePu;r;rkepiyiaAk; jhfj;ijAk; rPuhf;fy;

 y grpahu;tj;ijr; rPuhf;fy;
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 y cwf;fk; kw;Wk; tpopg;G tl;lq;fisr; rPuhf;fy;

 y jd;dhl;rp euk;Gj; njhFjpapd; fl;Lg;ghL

 y vjpu;j;jy; - jg;gpj;jy; J}z;lw;Ngiwj; njhlf;fp itj;jy;

 y gpw;gf;ff; fgr;Rug;gp XNkhd;fspd; %ykhfTk;; Kw;gf;f fgr;Rug;gpapy; 

nraw;gLk; tpLtpg;G XNkhd;fspd;; %ykhfTk; njhopw;gly;.

 y ghypay; elj;ijfspy; tfpgq;if cilaJ.

eL%is

%isj;jz;bd; Nkw;ghfkhFk;. ,J Nkw;GwkhfTs;s %isaj;jpw;Fk; 

fPo;g;Gwkhf cs;s tNuhypapd; ghyj;jpw;Fk; ,ilapy; mike;jpUf;Fk;. 

%isa Kz;zhd; ghapiaf; nfhz;l> %d;whk; ehd;fhk; %isaiwfSf; 

Fkpilapy; cs;s njhLg;igr; #o mike;Js;sJ. eL%isahdJ euk;Gf;                                                                     

fyTly;fspd; jpusy;fisAk; euk;Gr; RtLfisAk; cilaJ. euk;Gr;RtL 

%isaj;ij fPohd %isapd; ghfq;fs; kw;Wk; Kz;zhDlDk; ,izf; 

fpd;wJ.

njhopy;fs;

 y Nky;fPohfg; gazpf;Fk; euk;Gehu;fspd; mQ;ry; epiyakhfj; njhopw; 

gLfpd;wJ.

 y (Nfl;ly;> ghu;it) Gydq;fq;fspypUe;J tUk; Gyd; jfty;fis 

thq;FjYk; xUq;fpidj;jYk; kw;Wk; mtw;iw Kd;%isapd; Fwpg; 

ghd gpuNjrq;fSf;F mDg;Gjy;.

 y ghu;it> Nfl;ly; njwptpidfis ,iaghf;fy;.

tNuhypapd; ghyk;

%isj;jz;bd; xUghfkhFk;. ,J %spf;F Kw;GwkhfTk; eL%isf;Ff; 

fPo;g;GwkhfTk; ePs;tisa ikatpioaj;jpw;F Nkw;GwkhfTk; cs;sJ. 

%spapd; ,uz;L miuf;Nfhsq;fspw;FkpilNa ghykhf mikAk; euk;G 

ehu;fisf; nfhz;lJ. mj;Jld; %isapd; cau; kl;lj;jpw;Fk; Kz;zh 

dpw;Fk; ,ilapy; gazpf;Fk; euk;Gehu;fisf; nfhz;lJ. Rthrj;ijr; 

rPu;gLj;Jk; ikaq;fs; euk;Gf; fyTly;fspd; $l;lq;fshy; Mf;fg;gl;bUf;fp 

wJ. tNuhypapd;; ghyj;jpYs;s rpy euk;Gf;fyTly;fs; mQ;ry; ikakhfj; 

njhopw;gLfpd;wd. 

njhopy;fs;

 y eL%is> Kd;%is> Rw;way; euk;Gj; njhFjp Mfpatw;wpw;Fk; 

,ilapy; jfty;fisf; flj;Jjy;.
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 y XLjy;> VWjy; Nghd;w ghupastpyhd cly; ,af;fq;fis ,iaghf; 

fy;.

 y ePs;tisa ikatpioaj;Jld; ,ize;J Rthrj;ijr; rPuhf;fy;.

ePs;tisa ikatpioak;

%isj;jz;bd; fPo;g;ghfkhFk;. Nkw;Gwkhf tNuhypapd; ghyj;jpd; 

njhlu;r;rpahfTk; fPo;g;gf;fkhf Kz;zhzhfTk; njhlu;fpd;wJ. ,J ,jaf; 

fyd; ikak;> Rthrikak; kw;Wk; njwpg;G ikaq;fisAk; cilaJ.

njhopy;fs;

 y eL%is> Kd;%is> Rw;way; euk;Gj; njhFjp Mfpatw;wpw;F 

,ilapy; jfty;fisf; flj;jy;.

 y XLjy;> VWjy; Nghd;w NtWgl;l cly; ,af;fq;fis ,ia       

ghf;fy;.

 y Rthrk;> ,jak; kw;Wk; FUjpf;fyd;fspd;  nraw;ghLfs; (Rthr 

ikak;> ,jaf;fyd; ikak; nfhz;bUg;gjd; %yk;) cl;gl gy;NtW 

jd;dhl;rpf;Fupa xUrPu;j;jplepiyf;Fupa nraw;ghLfisf; fl;Lg;  

gLj;jy;.

 y the;jp> tpOq;Fjy;> ,UKjy;> Jk;Kjy; Nghd;w ,r;irapd;wpa 

njwptpidfis njwptpid ikaq;fspD}lhff; fl;Lg;gLj;jy;.

%sp

%spahdJ tNuhypapd; ghyj;jpw;Fg; gpw;GwkhfTk; %isaj;jpd; gpw;Gwg;  

ghfj;jpw;Ff; fPohfTk; mike;Js;sJ. ,J ,U miuf;Nfhsq;fisAil 

aJ.

njhopy;fs;

 y ,r;irAs; jirf;Fupa ,af;fq;fis ,iaghf;fy;

 y nfhz;zpiy> rkepiyiag; Ngzy;.

 y ,af;fj;jpwd;fisf; fw;Wf;nfhs;tjw;Fk; epidtpy; itj;Jf;nfhs; 

tjw;Fk; cjTjy;.
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eiuepwg; nghUs;

ntz;rlg; nghUs;

%isaiwfs;

cU 5.5 :   kdpj %isapd; FWf;Fntl;LKfk;

Kz;zhd;

Kz;zhdJ ePz;l> cUisAUthd> Ks;se;jz;Lf; fhy;thapDs; njhq;fpf;                                                                        

fhzg;gLfpd;w fl;likg;G MFk;. ,J ePs;tisa ikaj;jpd; njhlu;;r;rpah 

Fk;. Kd;dhzpd; kj;jpagFjp ikaf; fhy;thia cilaJ ,J eiuepwg;                                                                     

nghUspdhy; #og;gl;bUf;Fk;. Kz;zhdpd; ntspg;gpuNjr ntz;rlg;                   

nghUspdhyhdJ. 

njhopy;fs;

 y Gyd; kw;Wk; ,af;f euk;Gfis ika euk;Gj; njhFjpAld; ,izg;g 

jd; %yk; %isia Nehf;fpa euk;Gf; fzj;jhf;fq;ifs nrYj;J 

tijAk; mq;fpUe;J flj;jg;gLtijAk; trjpahf;Ffpd;wJ. 

 y njwptpidfis cUthf;FtJk; ,iaghf;FtJk;

ntz;rlg;nghUs;

eiuepwg;nghUs;

ikaf;fhy;tha;

cU 5.6 :   Kz;zhdpd; FWf;Fntl;LKfk;
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Rw;way; euk;Gj;njhFjp (PNS)

Rw;way; euk;Gj;njhFjpahdJ kz;ilNahl;L euk;Gfs; Kz;zhd; euk; 

Gfs; kw;Wk; jd;dhl;rp euk;Gj; njhFjpahy; (jpul;LfSld; $ba) MdJ. 

,J fzj;jhf;fq;fis ikaeuk;Gj; njhFjpia Nehf;fpAk; kw;Wk; ika 

euk;Gj; njhFjpapypUe;Jk; flj;Jtjd; %yk; tpyq;fpdJk; ,af;fk; kw;Wk; 

mjdJ mfr;#oy; Mfpa ,uz;ilAk; xOq;fhf;Ffpd;wJ. 

ikaeuk;Gj; njhFjp 
(jftiyg; gFg;gha;jy;)

cl;fhT euk;Gf; fyq;fs;

Gyd; thq;fpfs;

mf> Gwr;#oypypUe;J 

ngwg;gLk; J}z;ly;fs;

kokog;ghd jirfs;> ,jaj;jirfs; 

Rug;gpfisf; fl;Lg;gLj;jy;

jd;dhl;rp euk;Gj; 

njhFjp

gupTf;Fupa gpupT gugupTf;Fupa gpupT

td;$l;Lj;jirf; 

fl;Lg;ghL

,af;feuk;Gj; 

njhFjp

ntspf;fhT euk;Gf; fyq;fs;

cU 5.7 : xU Ks;se;jz;Lspapd; Rw;way; euk;Gj;njhFjp 

(njhopw;ghl;L Ml;rpepiunahOq;F)

Gyd;thq;fpfspypUe;J Gyd; jfty;fs; ikaeuk;Gj; njhFjpia Rw;way; 

euk;Gj; njhFjpf;Fupa cl;fhT euk;Gf; fyq;fs; (Gyd;euk;Gf; fyq;fs;) 

%yk; milfpwJ.ikaeuk;Gj; njhFjpapy; ,e;jj; jfty;fs; gFg;gha;Tf; 

Fl;gl;L njhlu; nraw;ghLfSf;fhd jfty;fs; tpisTfhl;bfshd ,io 

aq;fs; my;yJ mq;fq;fSf;F (jirfs;> Rug;gpfs; kw;Wk; mfQ;Ruf;Fk; 

fyq;fs;) ntspf; fhT euk;Gf; fyq;fspD}lhff; (,af;f euk;Gf; fyq;fs;) 

flj;jg;gLfpd;wJ. 
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Rw;way; euk;Gj; njhFjpahdJ ,uz;L ntspf;fhTfpd;w $Wfis cil 

aJ. 

 y ,af;fj; njhFjp - euk;Gf; fzj;jhf;fq;fis td;$l;Lj;jirf;Ff;   

flj;Jfpd;w euk;Gf; fyq;fis cilaJ. vdNt ,J ,r;irAs; nraw;                 

ghLfisf; fl;Lg;gLj;Jfpd;wJ.

 y jd;dhl;rp euk;Gj; njhFjp : ,J nghJthf / clypd; ,r;irapd;wpa                                  

nraw;ghLfisf; fl;Lg;gLj;Jfpd;wJ. jd;dhl;rp euk;Gj; njhFjpapy; 

cs;s euk;Gf; fyq;fs; kokog;ghd jir> ,jaj;jir kw;Wk; Rug;gp 

fspd; nraw;ghLfisf; fl;Lg;gLj;Jfpd;w fzj;jhf;Ffisf; fhTk;. 

jd;dhl;rp euk;Gj; njhFjpahdJ gpujhdkhf ,U gpupTfis cilaJ. 

 y gupTf;Fupa gpupT

 y gugupTf;Fupa gpupT

gupT kw;Wk; gugupT euk;Gj; njhFjp

ngUk;ghd;ikahd cly; mq;fq;fs; gupT kw;Wk; gugupT Mfpa ,U               

euk;G tpepNahfj;ijAKilait. ,it vjpu;g;Gf;Fupa (vjpuhd) nraw; 

ghLfis  cilait. gupTf;Fupa J}z;ly;fs; czu;r;rptrg;glf; $ba / 
jifg;Gf;Fupa kw;Wk; rf;jpiag; gpwg;gpf;fpd;w re;ju;g;gq;fSf;F cliyj;                                                                        

jahu;g;gLj;Jfpd;wJ. (vjpu;j;jy; kw;Wk; jg;gpj;jy;) gugupTj; njhFjpahdJ  

,jw;F vjpuhd J}z;lw;NgWfshd  mikjpg;gLj;Jfpd;w my;yJ Ra fl;Lg; 

ghl;Lj; njhop;w;ghLfSf;F kPsr;nra;Ak; (Xa;T kw;Wk; rkpghL)

xl;Lnkhj;jj; njhopw;ghLfs;> xOq;fikg;G> rkpf;iQfis ntspaply;                                                                   

Nghd;wtw;wpy; ,t;tpU gpupTfSk; NtWgLfpd;wd. gugupT euk;Gfs; ika 

euk;Gj; njhFjpapy; ,Ue;J %isapd; mbj;jsk; kw;Wk; Kz;zhdpy;                                   

KiwNa kz;ilNahl;L euk;Gfs; Kz;zhd; euk;Gfshf ntspNaW                   

fpd;wd. kWGwk; gupT euk;Gfs; Kz;zhzpypUe;J kl;Lk; ntspNaW                                          

fpd;wd. Rthrg;ig> ,jak;> rpWFly; kw;Wk;; rpWePu;g;ig Nghd;w NtWgl;l 

mq;fq;fspy; ,U njhFjpfspdJk; NtWgl;l euk;G nrYj;jpfs; ,uz;L 

vjpuhd tpisTfis Vw;gLj;Jfpd;wd. cjhuzkhf gupTj;njhFjpapy; 

Nehu; vg;gpneg;iud; Ruf;fg;gLk;. gugupTj; njhFjpapy; mrw;iwy;Nfhypd; 

Ruf;fg;gLfpwJ.
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gugupTf;Fupa gpupT gupTf;Fupa gpupT
cs;shd mq;fq;fspy; 

Vw;gLk; nray;fs;

fz;zpd; fz;kzpiar; 

RUf;Fjy;

ckpo;ePu;r; Rug;gpapd; 

Rug;igj; J}z;Ljy;

Rthrg;igfspd; Rthrg; 

igf; Foha;fisr; 

RUq;Fjy;

,jak; nkJthjy;

,iug;ig kw;Wk;; rpW 

Fly;fspd; nraw;ghL 

fisj; J}z;Ljy;

rijapapd; nraw;ghL 

fisj; J}z;Ljy;

gpj;jg;igiaj; 

J}z;Ljy;

rpWePu;g;ig ntWikah 

jiy Cf;Ftpf;Fk;

rddpfspd; epkpu;j;Jjy; 

J}z;lg;gLk;

cs;shd mq;fq;fspy; Vw;gLk; nray;fs;

fz;zpd; fz;kzpia tpupj; 

jy;

ckpo;ePu;r; Rug;gpapd; Rug;ig 

epNuhjpj;jy;

Rthrg;igfspYs;s Rthrg; 

igf; Foha;fisj; jsu;j; 

Jjy;

,jaj;ij tpiuTg;gLj;jy;

,iug;ig kw;Wk; Fly; 

fspd; nraw;ghLfis epNuh 

jpj;jy;

rijapapd; nraw;ghLfis; 

epNuhjpj;jy;

gpj;jg;igia epNuhjpg;gJld; 

<uypypUe;J FSf;Nfhrpd; ntsp 

apliyj; J}z;Ljy;

mjpuPdy; ikatpioaj;ijj; 

J}z;ly; rpWePu;g;ig ntWik 

ahjiy epNuhjpf;Fk;.

ntsptPry; kw;Wk; Nahdpf; 

Fupa RUf;fq;fs; Cf;Ftpf; 

fg;gLk;.

tpe;J ntspj;js;sy; kw;Wk; 

Nahdp klypd; RUf;fq;fs; 

Mfpatw;iw  J}z;Lk;.

cU 5.8 : jd;dhl;rp euk;Gj;njhFjp (gugupT kw;Wk; gupT gpupTfs;)

ehupf;Fupa

jpUntd;Gf;Fupa

neQ;riwf;Fupa

fOj;Jf;Fupa

 

euk;Gf;fzj;jhf;fq;fs; gpwg;gpf;fg;gl;L flj;jg;gLk; tpjk;

euk;Gf; fyq;fs; cl;gl fyq;fs; ahTk; fyj;jpDl;GwKk; ntspg;GwKk; 

(fyj;Jf;Fg; Gwk;ghd jputk;) rkdw;w mad; gutiy cilait. nghJ 

thff; fyj;jpDl;Gwk; vjpNuw;wKilaJ. mj;Jld; ntspg;Gwk; NeNuw;wKil 

aJ. ,t;tpU vjpuhd Vw;wq;fSk; KjYU nkd;rt;tpD}lhff; ftug;gl;L> 

mtw;wpd; tpisthf nkd;rt;Tf;Ff; FWf;fhf Xu; mOj;j NtWghL cUthf; 

fg;gLfpd;wJ. ,t;tOj;jNtWghL nkd;rt;T mOj;jk; vdg;gLk;. 
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Xa;T mOj;jk;

xU euk;G MdJ Xa;tpy; ,Uf;Fk;NghJ (rkpQ;iQfisf; nrYj;jhj NghJ 

/ flj;jhjNghJ) nkd;rt;T mOj;jk; Xa;T mOj;jk; vdg;gLk;. flj;jhj 

xU euk;Gf;fyj;jpy; Xa;T mOj;jk; nghJthf 60mV w;Fk; - 80mV w;Fk; 
,ilapypUf;Fk;. 

Xa;T nkd;rt;T mOj;jk; gpd;tUtdtw;why; Ngzg;gLfpd;wJ. 

 y euk;Gf;fyj;jpw;F cl;GwKk; ntspg;GwKk; mad; nrwpTfspd; guk;gy;: 

flj;jhj xU euk;Gf;fyj;jpy; K+ mad;nrwpT cl;Gwk; mjpfkhfTk; mNj 

Ntis Na+ mad; nrwpT ntspg;Gwk; mjpfkhfTk; ,Uf;Fk;. mj;Jld; 

cl;Gwk; Cl- kw;Wk; ngupa md;dad;fs; (Gujq;fs;) fhz;gLfpd;wd. 

,jd; tpisthf euk;Gf; fyj;jpd; cl;gwk; kiwNaw;wKk; fyj;jpd; 

ntspg;Gwk; NeNuw;wKk; fhzg;gLk;. K+,  Na+ mad;fSf;fhd KjYU 

nkd;rt;tpd; Nju;e;J GftpLe;jd;ik. J}z;ly;fSf;Fj; jpwe;J %lf; 

$ba nghl;lhrpak;> Nrhbak; fhy;tha;fs; cs;sd. ,it nkd;rt;Tld; 

gpize;j Gujq;fshFk;. nghl;lhrpak; fhy;tha;fs; K+ mad;fisAk;                                                                        

Nrhbak; fhy;tha;fs; KiwNa K+ mad;fisAk; Na+ mad;fisAk; kl;Lk;                                                                 

KiwNa nry;y mDkjpf;Fk;. nrwpTg; gbj;jpwdpw;Nfw;g ,f;fhy; 

tha;fs; K+ IAk; Na+ IAk; gutyila tpLfpd;wd. vdpDk; Nrhbak; 

fhy;tha;fis tpl nghl;lhrpak; fhy;tha;fs; mjpfstpy; jpwf;fpd;wd. 

,jd; tpissthf Njwpa vjpNuw;wk; fyj;jpd; cl;Gwkhf cs;sJ. 

 y Nrhbak; - nghl;lhrpak; gk;gp %d;W Na+ I ntspNaw;wp ,uz;L K+ I 
cs;tutpLtjd; %yk; Nrhbak; nghl;lhrpak; gk;gpahdJ nkd;rt;Tf;Ff;                                                                        

FWf;fhf  Na+, K+ gbj;jpwidg; NgZtjw;F cjTfpd;wJ. gk;gpfs; ATP 
I cgNahfpj;J ,e;j mad;fis capu;g;ghff; flj;Jfpd;wd.

jhf;f mOj;jk; 

xU J}z;lypw;F Xu; njhlf;fg; ngWkhdj;jpw;Fk; mjpfkhf nkd;rt;T mOj; 

jj;jpy; Vw;gLk; khw;wq;fshy; jhf;f mOj;jk; Vw;gLj;jg;gLfpd;wJ. jhf;f 

mOj;jk; gpd;tUk; mtj;ijfisAilaJ. Kidtopjy;> kPs;Kidthf; 

fy;> mjpKidthf;fy;

Kidtopjy; : fyj;jpd; nkd;rt;T mOj;jj;jpy; Vw;gLk; khw;wq;fshy; 

cl;;Gwk; ntspg;Gwj;jpYk; Fiwe;jsT vjpNuw;wkilfpd;wJ. J}z;lnyhd; 

wpw;F Na+ ,d; cl;gha;r;ryhy; Kidtopjy; epfo;fpd;wJ.

kPs;Kidthf;fk; : Nrhbak; fhy;tha;fs; %lg;gl;L Na+ ,d; cl;gha;r;r 

iyj; jLf;fpd;wJ. vdpDk; ngUk;ghyhd nghl;lhrpak; fhy;tha;fs; jpwg;g 

jd; %yk; K+ ,d; ntspg;gha;r;riy mDkjpf;fpd;wJ. ,jd;%yk; fyj;jpd; 

cl;Gwk; vjpNuw;wkilfpd;wJ. 
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mjpKidthf;fk; : Nrhbak; fhy;tha;fs; %bapUf;Fk; Mdhy; nghl;lhrp 

ak; fhy;tha;fs; jpwe;jpUf;Fk;. ,jd; tpisthf nkd;rt;tpd; cl;Gwk; 

NkYk; vjpNuw;wj;ijg; ngWfpd;wJ. 

ntg;gkopf;fhf;fhyk;

jhf;f mOj;jj;jpd; gpd;du; cldbahff; fhzg;gLk; xU FWfpa Neuk; 

MFk;. ,jd;NghJ euk;Gf; fynkhd;wpdhy; gpwpnjhU J}z;lYf;Fj;                

J}z;lw;Ngw;iwf; fhl;lKbahJ. Vnddpy; Nrhbak; fhy;tha;fspd; nra 

ypog;G MFk;. ,J ntspf;fhT euk;G Kisapy; gpd;Ndhf;fpa euk;Gf; flj; 

jiyj; jLf;fpd;wJ. 

jhf;f mOj;jk; gpwg;gpf;fg;gly;

cU 5.9 : jhf;f mOj;jk; gpwg;gpf;;fg;gliyf; fhl;Lk; tiuG

n
k
d
;r
t
;T
 
m
O
j
;j
k
;

Xa;T mOj;jk;

jhf;f 

mOj;jk;

njhlf;fk;

Kidtopjy;

Neuk;

jhf;f mOj;jj;jpd; flj;jy; (euk;Gf; fzj;jhf;fk;)

 y ntspf;fhT euk;G topNa mirAk; xU njhluhd jhf;f mOj;jk;           

euk;Gf; fzj;jhf;fk; vd tiuaWf;fg;gLk;. 

 y jhf;f mOj;jkhdJ ntspf;fhTeuk;GKisapd; xU ,lj;jpy; Na+ ,d; 
cl;gha;r;rypdhy; gpwg;gpf;fg;gLfpwJ. (Kidtopjy;)

 y jhf;f mOj;jkhdJ Muk;g ,lj;jpypUe;J maypYs;s ,lj;jpw;Fg;  

guTk;NghJ Muk;g ,lkhdJ kPs;Kidthf;fYf;Fl;gLfpd;wJ. 

 y Kidthopjy; - kPs;Kidthf;fy nraw;ghLfs; ntspf;fhT euk;G 

Kis topNa kPz;Lk; epfo;fpd;wJ.
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fzj;jhf;f Ntfk; jq;fpapUg;gJ :

ntspf;fhT euk;GKisapd; tpl;lk; : fzj;jhf;f Ntfk; ntspf;fhT euk;G 

Kisapd; tpl;lk; mjpfupf;f mjpfupf;fpd;wJ. ntspf;fhT euk;GKisapy; 

kaypd; ftrk; fhzg;gly; (kaypd; ftrj;ijAila euk;Gfspy; jhf;f                                                       

mOj;jkhdJ ,uz;tpaupd; fZ xd;wpypUe;J kw;iiwajw;Fg; gha;r;r 

yile;J nry;fpwJ).

euk;gpizg;G

euk;gpizg;G vd;gJ xU euk;Gf; fykhdJ (euk;gpizg;gpd; Kd;dhd fyk;)  

gpwpnjhU fyj;Jld; (euk;gpizg;gpd; gpd;dhd fyk;) xU FWfpa ,il 

ntspapD}lhf (euk;gpizg;Gg; gpsT) njhlu;Gfs; MFk;. euk;gpizg;gpd; 

gpd;dhd fyk; gpwpnjhU euk;Gf;fykhf my;yJ jirf;fykhf my;yJ 

Ruf;Fk; fykhf ,Uf;fyhk;. xU euk;Gf;fykhdJ mLj;Js;s fyj;Jld; 

njhlu;ghliy Nkw;nfhs;tjw;F ,urhadq;fisg; (euk;G CLflj;jpfs;) 

gad;gLj;Jkhapd; mJ ,urhad euk;gpizg;G vdg;gLk;. rpy euk;Gf; fyq;fs;                                                                           

Neubahd kpd; ,izg;Gfs; %yk; njhlu;GWfpd;wd. (kpd; euk;gpizg;Gfs;)

cU 5.10 : euk;G CLflj;jpapD}lhf euk;gpizg;Gj; njhlu;ghly;

euk;G CLflj;jpfis 

nfhz;l euk;gpizg;Gg; 

Glfq;fs;
euk;G CLflj;jp mad; 

fhy;thapDld; ,izjy;

Nrhbak;
euk;gpizg;gpw;F 

gpd;dhd 

nkd;rt;T

euk;gpizg;gpw;F 

Kd;dhd nkd;rt;T

nghl;lhrpak;

ntspf;fhT euk;Gehu;

euk;gpizg;Gg; 

gpsT

mad; 

fhy;tha;fs;

euk;gpizg;gpw;F 

Kd;dhd 

nkd;rt;T

,urhad euk;gpizg;G xd;wpD}lhf euk;Gf; fzj;jhf;fq;fspd; CL 

flj;Jifg; nghwpKiw

 y ntspf;fhT euk;GKisapd; Kbtplj;jpy; jhf;f mOj;jkhdJ euk;gp 

izg;gpd; Kd;dhd KjYU nkd;rt;it Kidtopf;fpd;wJ. 

 y euk;gpizg;gpd; Kd;dhd Kbtplj;jpy; cs;s KjYUnkd;rt;tpy; 

Vw;gLk; Kidtop jyhdJ Ca++  Kbtplj;jpDs; gutyila VJth             

fpd;wJ. 
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 y Ca++ ,d; mjpfupg;G euk;G CLflj;jpfisf; nfhz;l euk;gpizg;Gg; 

Glfq;fis euk;gpizg;gpd; Kd;dhd nkd;rt;Tld; ,izf;fpd;wJ. 

 y ,jd; tpisthf euk;gpizg;G gpstpDs; euk;G CLflj;jpfs; tpLtpf;fg;                                                                  

gLfpd;wd. 

 y euk;G CLflj;jpfs; euk;gpizg;Gg; gpstpD}lhfg; guTk;. 

 y euk;gpizg;gpd; gpd;dhd fynkd;rt;tpy; fhzg;gLk; jdpj;Jtkhd 

thq;fpfSld; euk;G CLflj;jpfs; ,ize;J mtw;iw VTfpd;wd. 

 y cjhuzkhf mrw;iwy;Nfhypd; vLf;fg;gbd; euk;gpizg;gpd; gpd;dhd 

nkd;rt;tpy; euk;G CLflj;jpapd; ,izjyhdJ> euk;gpizg;gpd;             

gpd;dhd nkd;rt;tpD}lhf Na+ K gutpr; nry;yiy mDkjpf;fpwJ. 

 y ,jdhy; euk;gpizg;gpd; gpd;dhd nkd;rt;tpy; Kidtopjy; eilngw;W 

mq;F jhf;f mOj;jk; gpwg;gpf;fg;gLfpd;wJ. 

 y euk;gpizg;gpd; gpd;dhd fyj;ij euk;Gf; fzj;jhf;fk; fle;j gpd;      

rkpf;iQ epWj;jg;gLfpwJ. ,J ,U topfspy; epfoyhk;. 

 y euk;G nrYj;jpfspd; nehjpa ePu;g;gFg;G %yk;

 y euk;gpizg;gpd; Kd;dhd Kbtplj;jpy;; Vw;gLk; euk;G CLflj;jpfspd;                                                             

kPs;ifg;gw;wy;.

euk;G CLflj;jpfs; 

euk;gpizg;gpd; Kd;dhd euk;Gf; fyq;fspd; euk;gpizg;G Kbtplq;fspy; 

,Ue;J tpLtpf;fg;gl;L> euk;gpizg;Gg; gpstpD}lhfg; gutp> euk;gpizg;gpd; 

gpd;dhd nkd;rt;tpYs;s thq;fpfSld; ,ize;J> J}z;lw;Ngiw> rLjp 

ahfj; J}z;Lfpd;w %yf;$Wfs; euk;G CLflj;jpfs; vdg;gLk;. 

nghJthd euk;G CLflj;jpfshtd :

 y mrw;iwy;Nfhypd;

 y rpy mkpNdhtkpyq;fs;

 y capu;g;gpwg;Gf;Fupa mkPd;fs;

 y euk;Gg; ngg;iul;Lfs;

 y rpy thAf;fs;
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njwpg;Gtpy; 

Ks;se;jz;Lspfspd; euk;Gj; njhFjpapd; njhopw;ghl;lyFfs; njwpg;Gtpy;                                                                        

MFk;. tifahd xU njwpg;Gtpy; MdJ %d;W euk;Gf; fyq;fisf;           

nfhz;bUf;Fk;. 

mitahtd>

1. cl;fhTfpd;w / Gyd; euk;Gf; fyk;
2. ,ilj;J}J euk;Gf; fyk;

3. ntspf;fhTfpd;w / ,af;f euk;Gf; fyk;

xU Gyd;euk;Gf;fykhdJ Gyd;thq;fpfspypUe;J fzj;jhf;fq;fis ika 

euk;Gj;njhFjpf;Ff; flj;JfpwJ. mq;F ,ilj;J}J euk;Gf; fyj;Jld; euk; 

gpizg;ig Vw;gLj;Jfpd;wJ. gpd;du; ,f;fzj;jhf;fkhdJ ,af;f euk;Gf; 

fyj;Jf;Ff; flj;jg;gL fpd;wJ. ,af;f euk;Gf; fykhdJ rkpf;iQfis 

tpisTfhl;b ,ioaq;fs; /mq;fq;fSf;F flj;Jfpd;wJ. 

euk;Gj; njhFjpapy; Vw;gLk; nghJthd xOq;fPdq;fs;

euk;Gj; njhFjpapy; Vw;gLk; nghJthd xOq;fPdq;fshtd : csr; rpijT> 

csr; Nrhu;T> my;fPkpaupd; Neha;> ghf;fpd;rdpd; Neha;

 y csr;rpijT (Schizophrenia) : ,J xU jPtpukhd kdf; Fog;gkhFk;. 
Nehahspfs; csg;gpzp epfo;Tfisf; nfhz;bUg;gu;. ajhu;j;jq;fspd; 

jpupGw;w fhz;ly; jkf;F kl;Lk; rpy Fuy;fs; Nfl;gjhf czuy;> Vid 

Nahu; jkf;F nfLjp tpistpf;fr; rjp nra;tjhf czuy; vd;gd CL-

flj;jpahfg; gad;gLk; euk;Gg;ghijfs; ghjpf;fg;gLtjdhNyNa ,e;j 

xOq;fPdk; Vw;gLtjhf rhd;W gfu;fpd;wJ. 

 y csr;Nrhu;T (Depression) : csr; Nrhu;T fhuzpfspd; rpf;fyhd fyit 

fshy; Vw;gLk;;. mitahtd : %isapy; euk;G CLflj;jpfspy; msTfspy;                                                                           

Vw;gLk; khw;wq;;fs;> ghuk;gupak;> cs> r%f kw;Wk; #ow; fhuzpfs;. 

,e;j xOq;fPdj;jhy; ghjpf;fg;gl;Ls;s kf;fs;> kdr;Nrhu;T kw;Wk; cwf; 

fk;> grpahu;tk;> rf;jpkl;lk; vd;gtw;wpy; mrhjhuzk; cilatu;fshf 

,Ug;gu;. rpy re;ju;g;gq;fspy; Kd;du; kfpo;r;rpfukhf ,Ue;j nraw;           

ghLfs; $l ePbj;j kfpo;r;rp my;yJ Mu;tj;ijj; juhJ. rpy re; ju;g;gq; 

fspy; mjPj kdepiy khw;wj;jpy; ,Ug;ghu;. %isapy; rpy euk;G CL 

flj;jpfspd; nraw;ghLfis mjpfupf;fr; nra;J rpfpr;iraspf;fyhk;. 

 y my;rPkpaupd; Neha; : Fog;gk;> Qhgf ,og;G vd;gtw;why; milahsg; 

gLj;jg;gLfpd;w fLikahd csj;jsu;r;rp (bnkd;\pah - Dementia) 
MFk;. Nehahspfs; Mil mzpjy;> Fspj;jy;> czTcl;nfhs;sy; 

vd;gtw;Wf;F gbg;gbahf  Fiwe;j jpwid cilatu;fshf khWtu;. 
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neUf;fkhd FLk;g mq;fj;jtu;fisf; $l milahsk; fhZk; jpwid                                                             

,og;gu;. %isapy; Fwpg;ghf %isa Nkw;gl;ilapYs;s euk;Gf; fyq; 

fs; njhlu;r;rpahf kPsKbahjthW rpijtiltjdhy; csj;njhopw;ghL 

FiwTWk; ,e;Neha; Vw;gLfpwJ. ,e;Neha; taJ Kjpu;e;Njhiu ghjpf; 

fpwJ. gpwg;Gupikf; fhuzpfSk; gq;Nfw;fyhk;. ,Jtiu ,e;Neha;f;fhd 

gupfhuk; vJTk; ,y;iy.

 y ghf;fpd;rdpd; Neha; (Parkinson disease) : ,J jir mirTfspd; fl;Lg; 

ghL> ,iaghf; fk; vd;gtw;wpd; ,og;gpw;F toptFf;fpd;w njhlu;r;rpahf 

Kd;NdWfpd;w ,af;f xOq;fPdk; MFk;. Nehahspfs; gpd;tUk; ,ay;G 

fisf; nfhz;bUg;gu;. nkJthd mirTfs;> mirTfis Muk;gpg;gjpy; 

fbdj; jd;ik> rkdpiyf; FiwT> Kfghtidia ,of;fr; nra;Ak; 

khwhj jirj;njhdp> Ngr;Rg; gpur;rpidfs;> Kidfspy;; jir eLf;fk; 

cjhuzk; : jiy> xU if> xU ifapYs;s xU tpuy; eLq;Fjy;. 

,e;NehahdJ %isapYs;s (eL%is> mbj;jpul;Lf;fs;) Nlhgkpd; 

euk;GCLflj;jpia tpLtpf;Fk; %isapYs;s euk;Gf;fyq;fspd; gbg; 

gbahd rpijtpdhy; Vw;gLfpwJ. (eL%is> mbj;jpul;L) ,e;Neha; 

taJ Kjpu;e;Njhupy; nghJthdJ. gpwg;Gupik fhuzpfSk; gq;Nfw;fyhk;.                                                          

ghf;fpd;rdpd; Neha; rpfpr;iraspf;fg;glf;$baJ. Mdhy; Fzg;gLj;j 

KbahjJ.

kdpj Gyd; fl;likg;GfSk; njhopy;fSk;

Gyd;thq;fpfs; xU rpwj;jyile;j fl;likg;ghFk;. ,J tpNrl J}z;liy 

,dq;fz;L J}z;ly; rf;jpia khWk; nkd;rt;T mOj;jkhf khw;Wtjdhy; 

ika euk;Gj; njhFjpf;Fj; jhf;f mOj;jkhff; flj;jpg; GyDf;Fupa J}z;ly;                                                                           

kw;Wk; nghUs; Nfhly; vd;gd eilngWk;. Gyd;thq;fpahdJ xU rpwj;j 

yile;j fyk; my;yJ mq;fk; my;yJ cgfyf; fl;likg; ghFk;. ,J                 

J}z;liy fz;lwpaf;$baJ. rpy Gyd; fyq;fs; rpwj;jyile;j euk;Gf; 

fyd;fshFk;.  Gyd; thq;fpfs; clypd; cl;Gw kw;Wk; ntspg; Gw epiy 

fis ika euk;Gj; njhFjpf;F mwpag;gLj;Jtjd; %yk; xU rPu;j;jpl 

epiyiag; NgZfpd;wd. rpwj;jyile;j Gyd; thq;fpfs; ntspr; #oypy; 

cUthFk; J}z;liy ,dq;fhZk;. mNjNghy cl;Gwkhd Gyd; thq;fpfs;                                                                     

clypd; cl;Gwk; cUthFk; J}z;liy ,dq;fhZk;. 

Gyd; thq;fpfspd; mbg;gil ,ay;Gfs;

 y tpNrl J}z;liyg; ngw;Wf; nfhs;t jw;Nfw;g tbtikf;fg;gl;l rpwj; 

jyile;j fl;likg;G. (fyk; / mq;fk; / cgfyf; fl;likg;G)

 y jhq;fw; nfhs;sstpNyh my;yJ mjw;F Nky; epiyapNyh cs;s                 

J}z;ly;fis ,dq;fhZk;.
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 y J}z;lw;rf;jp (cjhuzk; : xspr;rf;jp> xypr; rf;jp) khWk; nkd;rt;T 

mOj;jkhf khw;wg;gl;L jhf;f mOj;jkhf flj;jg;gLfpd;wJ.  

 y vg;nghOJk; euk;Gj; njhFjpapDld; ,izf;fg;gl;bUf;Fk;.

 y J}z;lw; rf;jpahdJ jhf;fmOj;jkhf khw;wg;gLk; nghOJ Gyd;                   

rkpf;iQfs; gyg;gLj;jg;gLfpd;wd. ,J ngUf;fk; (amplification) vdg;gLk;.

 y J}z;lw; nraw;ghL njhlu;r;rpahf eilngWk; nghOJ gy thq;fpfs; 

Jyq;fypy; Fiwitf; fhl;Lk;. ,J Gyd; ,irthf;fk; (sensory adaptation)                                                                        
vd miof;fg;gLk;. (cjhuzkhf td;ikahd kzj;jpw;F njhlu;r;rpahf 

cs;shFk;nghOJ mk;kzj;jpw;fhd fhz;ly; nfhQ;rk; nfhQ;rkhff; 

Fiwe;J rpy epkplq;fspw;Fs; kiwe;J tpLk;.)

Gyd; thq;fpfspd; tiffs;

Gyd; thq;fpfs; mit fz;lwpAk; J}z;ly;fspd; jd;ikapd; mbg;gilapy; 

tifg;; gLj;jg;gLfpd;wd. kdpj clypy; gy tifahd Gyd; thq;fpfs; 

fhzg;gLfpd;wd. mitahtd ,urhad thq;fpfs;> ntg;g thq;fpfs;> xsp 

thq;fpfs;> nghwpKiw thq;fpfs; kw;Wk; Neh thq;fpfshFk;.

 y ,urhad thq;fpfs; : ,it ,urhad J}z;lYf;F Jyq;fiyf; fhl;Lk; 

Gyd;thq;fpfshFk;. vg;nghOJk; ePupy; fiuAk; ,urhadg; gjhu;j;jq;fs; 

kl;Lk; Gyd; fyq;fisj; J}z;Lk;. ,urhad thq;fpfspDs; Rit 

thq;fpfSk;> kzEfu;r;rpf;Fupa thq;fpfSk; cs;slq;Fk;. ,t; thq;fp 

fs; Rit kw;Wk; kzj;ij newpg;gLj;Jk;. rpy ,urhad thq;fpfs; 

Rw;wpNahLk; FUjpapy; CO2 Nghd;w tpNrl ,urhadg; gjhu;j;jq;fis 

fz;lwpAk;. 

 y Rit thq;fpfs; : Ritapd; Ie;J mbg;gil czu;TfSk; tpsf;fg; 

gl;Ls;sJ. ,dpg;G> Gspg;G> frg;G> ctu;g;G kw;Wk; ckhkp (umami) 
(Savoury taste cg;G fhuk; fye;j Rit). Ritf;Fupa thq;fpf; fyq; 

fs; jpupgile;j Nkyzpf; fyq;fshFk;. ,it RitaUk;Gfshf 

xOq;fikf;fg;gl;L ,Uf;Fk;. RitaUk;Gfs; ehf;fpYs;s rpk;gpfspy;                                                                

fhzg;gLfpd;wJ. rpk;gpfs;  ehf;fpy; cs;s rpwpa ntspePl;lq;fsh 

Fk;.  RitaUk;G xd;W Ritf; fyq;fs;> jhq;Ff; fyq;fs; kw;Wk; 

Gyd; euk;G Kbtplq;fs; Mfpatw;iwf; nfhz;bUf;Fk;. Ritf;Fk;                                  

gjhu;j;jq;fs; Gyd;fyq;fisr; #oe;Js;s jputj;jpy; fiue;J thq;fpf;                                                                       

fyq;fis Nehf;fpg; gutyilAk;. 
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cU 5.11 rpk;gp xd;wpd; xU gFjp cU 5.12 cUg;ngUf;fg;gl;l xU RitaUk;G

RitaUk;Gfs;

ePu;g;ghar; Rug;gp

Rit 

kapu;fs;

jhq;Ff; 

fyq;fs;

Ritf; 

fyk;

euk;G 

ehu;fs;

 y kzEfu;r;rpf;Fupa thq;fpfs; : kzEfu;r;rpapy; thq;fpf; fyq;fs; euk; Gf; 

fyq;fshFk;.  kzEfu;r;rpf;Fupa  thq;fpf;  fyq;fs;  %f;Ff;Fopapd;                                                                    

Nkw;gFjpapYs;s NkyzpapDs; mike;Js;sJ. fyq;fspd; thq;Fk; 

Kbtplq;fs; %f;Ff; FopapYs;s rPjg;gil tiu ePz;bUf;Fk;. kzk; 

tPRk; nghUs;fs; ,g;gpuNjrj;jpy; guTk;nghOJ thq;fpf; fyq;fs;                

J}z;lg;gl;L euk;Gf; fzj;jhf;fk; mjd; ntspf;fhT euk;G KisapD}

lhf %isapy;cs;s kz Efu;r;rpf;Fkpopw;F mDg;gg;gLk;.

%isapd; kzEfu;r;rpf; Fkpo;

vd;G

Nkydpf; fyk;

kzEfu;r;rp thq;fpf; fyk;

gprpu;

cU 5.13 kdpjupy;; kzEfu;r;rp thq;fpfspd; miktplk;

 y ntg;g thq;fpfs; : ntg;g thq;fpfshdit rpwj;jyile;j ntg;g 

czu;Ts;s thq;fpfshFk;. ,it clypd; Nkw;gug;G kw;Wk; clypd;  

mfr;#oypd; ntg;gk; kw;Wk; Fspiu fz;lwpAk;. Njhypy; mike;Js;s               

ntg;gthq;fpfs; clypd; Nkw;gug;gpYs;s ntg;gepiyia fz;lwpAk;. 

cs;sfq;fspd; Clhfr; Rw;wpNahLk; FUjpapd; ntg;gepiyia guptff; 

fPopDs; mike;Js;s ntg;gthq;fpfs;; fz;lwpAk;. Njhypy; mike;Js;s 

ntg;g thq;fpfshd FNuhrpd; Kidf;Fkpo; (Krause end bulbs) (Fspiu 

fz;lwpAk;) ugpdp rpWJzpf;iffs; (Ruffini corpuscles) (#l;ilf; fz;lwp 

Ak;) kw;Wk; RahjPd euk;G Kbtplq;fs; (free nerve endings) (#L kw;Wk; 
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Fspu; ,uz;ilAk; fz;lwpAk;) guptff; fPopDs; mike;Js;s ntg;g 

thq;fpfs; rpwj;jyile;j euk;Gf; fyq;fshFk;. 

 y xsp thq;fpfs; 

xspthq;fpfs; xspf;Fg; GyDs;sitahFk;. kdpjupYs;s ,U Kf;fpa 

tifahd xspthq;fpf; fyq;fs; Nfhy;fSk; $k;GfSkhFk;.

 y Nfhy;fs; (Rods) : ,it ntspr;rj;jpw;F (xsp) mjpf GyDs;sit 

Mdhy; epwq;fisg; gpupj;jwpahJ. ,tw;wpd; %yk; ehk; ,utpy; ghu;f;f 

KbAk;. Mdhy; ,it fWg;G kw;Wk; nts;is ghu;itahf ,Uf;Fk;. 

 y $k;Gfs; (Cones) : ,tw;wpd; %yk; epwq;fisf; fhz ,aYk;. ,it 

mjpf GyDzu;tw;wpUg;gjdhy; ,uTg; ghu;itf;F kpff; Fiwe;j 

sthd gq;fspg;igNa nra;Ak;. $k;Gfs; %d;W tifg;gLk;. fl;Gy 

epwkhiyf;Fl;gLk; nghOJ xt;nthd;Wk; NtWgl;l GyDzu;itf; 

nfhz;lit. rptg;G> gr;ir my;yJ ePy xspf;F cupa rpwg;ghd     

Jyq;fiy ntspg; gLj;Jk;.

 y nghwpKiw thq;fpfs;

nghwpKiw thq;fpfs;> nghwpKiwr; rf;jpapd; jpupgpdhy; cUthFk;     

J}z;ly;fshd mKf;fk;> njhLif> ,af;fk;> xyp kw;Wk; <u;it (Stretch) 
Nghd;wtw;wpw;F Jyq;fiyf; fhl;Lk;. kdpj clypYs;s nghwpKiw 

thq;fpfs; fPo;tUtdtw;iw cs;slf;fpAs;sJ.

 y njhLif thq;fpfs; : ,it ngUk;ghYk; Njhypd; Nkw;gug;gpw;F 

mz;kpj;jjhff; fhzg;gLfpd;wJ. njhLif thq;fpfSf;F cjhuz 

khf kPRdupd; rpWJzpf;if (Meissner Corpuscles) - ,it nkJthd 

mKf;fj;jpw;Fupa GyDzu;T cilait. nku;f;fy; jl;Lf;fs; (Merkel 
discs) - ,it nkJthd njhLifg; GyDzu;T cilait. kw;Wk; 

RahjPd euk;G Kbtplq;fs;.

 y mKf;f thq;fpfs; : mKf;f thq;fpfSf;F grpdpad; rpWJzpf; 

iffs; (Pacinian corpuscles) cjhuzkhFk;. ,J Njhypd; mbg;gFjp 

apy; fhzg;gLfpd;wJ. ,it Mokhd mKf;fq;fspw;F (Deep pressure) 
GyDzu;Ts;sitahFk;. 

 y mjpu;T thq;fpfs; : ngUk;ghyhd njhLif thq;fpfs; mjpu;Tfis                         

fz;lwpAk;. (cjhuzk; kPRdupd; rpWJzpf;iffs;> Ngrpdpad; rpW 

Jzpf;iffs;) cl;nrtpapy; cs;s Nfhl;bapd; mq;fj;jpYs;s               

(Organ of Corti) rpwj;jyile;j kapu;f;fyq;fs; xyp mjpu;Tfis fz;l 

wpAk;. cl;nrtpapd; jiythapYs;s kapu;f;fyq;fs; <u;g;G tpirfis                                                                   

(gravity) fz;lwpAk;. miutl;lf; fhy;thapYs;s kapu;f;fyq;fs; 

mirT / ,af;fq;fis fz;lwpAk;.
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 y NehT thq;fpfs;

,ioaq;fspy; kpff; fLikahd mKf;fj;jpdhNyh my;yJ ntg;gk; 

kw;Wk; Fwpg;gpl;l ,urhadg; gjhu;j;jq;fspdhNyh ghjfkhd epiyfs; 

gpujpgypf;fg;gLk;. ,it ,ioaq;fSf;Fr; Nrjj;ij Vw;gLj;Jk;. ,j; 

J}z;ly;fis NehT thq;fpfs; fz;lwpAk;. clypd; NtWgl;l gFjp 

fspYs;s tpNrlkhd euk;G Kbtplq;fs; ,ioag; ghjpg;ig ,dq; 

fhZk;> <w;wpy; NehthdJ %isap dhy; czug;gLk;. 

kdpj fz;zpd; mbg;gilf; fl;likg;Gk; njhopw;ghLfSk;

cU 5.14 : kdpjf; fz;zpd; mbg;gilf; fl;likg;G 

td;NfhJUg;gil

NjhYU

tpopj;jpiu

mty;

tpopj;jpiuapd; ehbfSk; ehsq;fSk;

ghu;it euk;G

ghu;it tl;lj;jl;L

fz;zhbAldPu;

gprpUly;

fjpuhsp

fz;kzp

Kd;dhd miw

tpopntz;glyk;

tpy;iy

gpd;dhd miw jhq;fp 

,izak;

cU 5.15 : tpopj;jpiu 

euk;Gf;fyq;fs; xspthq;fpfs;

tpopj;jpiu

ghu;it euk;G ehu; epwg;nghUs; nfhz;l Nkyzp

Nfhy;

$k;G

ghu;itf;Fg; nghWg;ghd mq;fk; fz;zhFk;. ,q;F xspGftpLk; nkd;rt;th 

dJ fl;Nfhsj;jpd; Kw;gFjpiaAk; fjpuhspiaAk; glypl;Lf; fhzg;gLk;. 
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,J gpzpf;if vd miof;fg;gLfpd;wJ. fz;zpd; RtuhdJ %d;Wgil 

nfhz;l ,ioaq;fshy; Mf;fg;gl;Ls;sJ. ,J ntspg;Gw ehu;g;gil - tpop 

ntz;glyk; kw;Wk; td;NfhJ : kj;jpa fyDf;Fupa gil (NjhYU> fjpuhsp 

kw;Wk; gprpu;cly;) kw;Wk; cs;shd euk;Ggil (tpopj;jpiu) fl;Nfhsj;jpDs; 

tpy;iy> ePu;kaTldPu; kw;Wk; fz;zhbg; nghUs; Nghd;wit ,Uf;Fk;. 

td;NfhJ kw;Wk; tpopntz;glyk;

 y td;NfhJ ntz;ikahdJ xspGftplhjJ. ,J fl;Nfhsj;jpd; gpd;Gw                                   

kw;Wk; gf;fthl;bd; ntspg;Gwkhd gilahFk;. ,J Kw;Gwkhf 

njspthd xspGftpLk; Nkyzp nkd;rt;tpid ,izf;fpd;wJ. ,J 

tpopntz;glyk; vd miof;fg;gLfpd;wJ. td;NfhjhdJ fz;zpd;                                                           

tbtj;ijg; NgZtJld; fz;zpd; ntspaPl;Lj; jirfis fz;Zld; 

,izf;fpd;wJ.

 y xspf;fjpu;fs; tpopj;jpiuia milAk; ghijahf tpopntz;glyk; mikAk;.                                                                           

,J FUjpf; fyd;fs; (juT) mw;wJ. tpopntz;glyk; Kd;Gwk; Ftpthf 

,Uf;Fk;. ,J xspf;fjpu;fis Kwptilar; nra;J tpopj;jpiuapy;                

Ftpf;Fk;.

NjhYU> gprpu; cly; kw;Wk; fjpuhsp

 y NjhYUthdJ td;NfhJf;F rw;Wf;fPohf mike;Js;sJ. ,J FUjpf; 

fyd;fs; nrwpe;j> nky;ypa> epwg;gilahFk;.

 y gprpu; clyhdJ NjhYUg; gilapd; Kw;gFjpapd; njhlu;r;rpahf ,Uf;Fk;. 

,J kokog;ghd jir ehu;fisAk; (gprpu;j;jir) Rug;gp> Nkyzpf; fyq; 

fisAk; nfhz;Ls;sJ. ngUk;ghyhd kokog;ghd jir ehu;fs; tl;lj; 

jirahFk;;. ,jdhy; gprpu;jirfs; ,Wf;fpfshfj; njhopw;gLk;. gprpu; 

clyhdJ jhq;fp ,izaj;jpd; %yk; tpy;iyia mjd; ,lj;jpy; 

itj;jpUf;Fk;. tpy;iyapd; gUkd; kw;Wk; jbg;G Nghd;wit jhq;fp 

,izaj;Jld; ,ize;Js;s gprpu;j;jir ehu;fspd; RUf;fk; jsu;jyp 

dhy; fl;Lg;gLj;jg;gLk;. Nkyzp ,ioaq;fs; ePu;kaTlePiur; Ruf;Fk;. 

 y fjpuhsp epwg;nghUs; nfhz;l fyq;fshy; Mf;fg;gl;l xU tl;ltbt 

khd epw clyhFk;. ,J fz;zpd; Kw;gFjpapy; mike;Js;sJ. ,J 

gprpu; clypypUe;J Kw;Gwkhf ePz;L tpopntz;glyj;jpw;F gpd;Gwkhf 

Tk; tpy;iyf;F Kd;GwkhfTk; mike;Js;sJ. ,J ,U gilfspy; 

kokog;ghd jir ehu;fisf; nfhz;Ls;sJ. ,J tl;lkhfTk; Miu 

topNaAk; fl;Lfshf xOqfikf;fg;gl;Ls;sJ. fjpuhspapd; ikaj;jpy; 

fhzg;gLk; Jis fz;kzp vd miof;fg;gLfpd;wJ. fjpuhspahdJ  

fz;kzpf;Fs; tUk; xspapd; msit jdJ gUkid khw;Wtjd; %yk; 
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fl;Lg;gLj;Jfpd;wJ. ,J jd;dhl;rp euk;Gj; njhFjpapdhy; eilKiwg;                                                           

gLj;jg;gLfpd;wJ. mjpfg;gbahd xsp CLUTtij epwg;nghUs;fs; 

jLf;fpd;wd.

tpy;iy

tpy;iyahdJ fz;kzpia mLj;J gpw;Gwkhf mike;Js;sJ. ,J kPs; 

jd;ikAila ,ul;ilf; Ftpthd> xspGftplf;$ba tl;lj; jl;LUthdJ.                      

xspGftplf;$ba tpy;iyak; xd;wpDs; cs;slf;fg;gl;l Gujq;fshy; MdJ. 

fz;zpw;F Kd;dhYs;s nghUs;fspy; njwpj;J tUk; xspf;fjpu;fis Kwp 

tilar; nra;J tpopj;jpiuapy; Ftpj;J tpk;gj;ij cUthf;Ffpd;wJ. jbg;ig                                                                       

khw;wpaikg;gjd; %yk; tpy;iy jdJ xsp KwpT tYit khw;wpaikg; 

gjd; %yk; tpopj;jpiuapy; fjpu;fisf; Ftpf;fpd;wJ.

ePu;kaTldPu; kw;Wk; fz;zhbAldPu; (fz;zhbg; nghUs;)

tpy;iyf;F Kw;Gwkhf njspthd ePu;j;jd;ikahd xU gjhu;j;jk; cs;sJ. 

mJ ePu;kaTldPu; vdg;gLk;. (,jid ntspNaw;Wk; fhd;fspy; Vw;gLk; 

milg;G FSf;Nfhkhit (glaucoma) Vw;gLj;JtJld; ghu;itapog;Gf;Fk; 

,l;Lr; nry;Yk;.) ePu;kaTldPuhdJ tpopntz;glyj;jpw;Fk; tpy;iyf;Fk; 

tpy;iyaj;jpw;Fk; Nghrizia toq;FtJld; mq;fpUe;J fopTfisAk; 

mfw;Wfpd;wJ. ,it FUjp tpepNahfkw;wit. 

tpy;iyf;Fg; gpw;Gwkhf epwkw;w> xspGftplf; $ba> n[ypNghd;w fz;zhb 

AldPu; cs;sJ.  ,J cl;Gwkhf fz;zpd; mKf;fj;ijg; Nghjpastpy; 

NgZtJld; NjhYUtpd; Nky;  tpopj;jpiuia jhq;Ffpd;wJ. mj;Jld; 

fl;Nfhsk; rPu;FiytjpypUe;J ghJfhf;fpd;wJ. 

tpopj;jpiu  

fz;zpd; kpf cl;Gwkhd gly; tpopj;jpiu MFk;. ,J %d;W gilfis 

cilaJ. ntspg;Gwk; epwNkw;wg;gl;l Nkyzp> eLtpy; xspthq;fpg; gil 

kw;Wk; cl;Gwj;jpy; euk;Gf;fyg;gil xspthq;fpg; gilahdJ Gyd; fyq;fis                                                                          

cilaJ. (Nfhy;> $k;G) mit xspAzu; epwg;nghUs;fisAilait. 

,it xspf;fjpu;fis euk;Gf; fzj;jhf;fq;fshf khw;wf;$bait. tpopj; 

jpiu gpw;Gwj;jpy; kpfTk; jbg;ghdJ tpop;j;jpiuapd; gpw;;Gwj;jpd;; kj;jpapy; 

kQ;rs; nghl;L fhzg;gLfpd;wJ. kQ;rl; nghl;bd; ikaj;jpy; tpopj;jpiu 

kQ;rl;nghl;;L (kQ;rs; nghl;L) rpwpa gs;skhf ikar;rpw;wpwf;fk; cs;sJ. 

,J $k;Gfis kl;Lk; nfhz;bUf;fpwJ. tpopj;jpiuapd; Kw;gf;fq;fspy;    

Nfhy;fis tpl $k;Gfs; Fiwe;jstpy; cs;sd. %f;Fg; gf;fj;jpw;F 0.5cm 
msT J}uj;jpy; kQ;rs; nghl;by; tpopj;jpiuapd; rfy euk;G ehu; fSk; 

xUq;fpize;J ghu;it euk;ig Mf;Ffpd;wd. tpopj;jpiuapy; ghu;it euk;G 

ntspNaWk; rpwpa gug;G FUl;blk; (ghu;it tl;lj; jl;L) vdg;gLk;. ,jpy; 

xsp thq;fpfs; ,Ug;gjpy;iy. 
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 y xsp thq;fpf; fyq;fs; : ,U tifg;gLk;. Nfhy;fs; kw;Wk; $k;Gfs;. ,f; 

fyq;fspd; ntspg;gFjpapy; jl;Lfshyhd nkd;rt;T tl;lj;jl;Lfspy; 

ghu;it  epwg;nghUs;fs;  nghjpe;Js;sd. tpopj;jpiuapy; $k;Gfis 

tpl Nfhy;fNs  mjpfstpYs;sd. Nfhy;fspYs;s ghu;it epwg;nghUs; 

Nuhnlhg;rpd; MFk;. ,it xspf;F cWj;Jzu;r;rpAilait. Mdhy; 

epwj;ij NtW gpupj;jwptjpy;iy. ,uhf;fhyj;jpy; ghu;g;gjw;F cjTk;. 

Mdhy; fWg;G> nts;isf;Fupait. $k;Gfspy; ghu;it epwg;nghUs;   

Nghl;Nlhg; rpd; (Photopsin) MFk;. ,it epwg; ghu;itf;F cupait. 

,it ,uhf;fhyg; ghu;itf;F kpfr; rpwpjsT gq;fspg;Gr; nra;git. 

kpff;Fiwe;jsT cWj; Jzu;r;rp cilait. ntt;NtW cWj;Jzu;r;rp 

nfhz;l %d;W tifahd $k;GfisAilait. fl;Gy epwkhiyap 

Ys;s rptg;G> gr;ir> ePy xspf;F rpwg;ghd cWj;Jzu;r;rp cilait. 

 y tpopj;jpiuapYs;s euk;Gf;fyq;fs; : ,UKidT euk;Gf;fyq;fs; kw;Wk; 

jpul;Lf;fyq;fs; cl;gl gy;NtW tifahd euk;Gf; fyq;fs; cs;sd. 

kdpjf; fz;zpd; njhopw;ghL 

ghu;itg; Gyj;jpDs; cs;s nghUs;fspypUe;J njwpg;gilAk; xsp> kdpjf; 

fz;zpDs;  nry;fpd;wJ. njspthd ghu;itiag; ngWtjw;fhf ghu;itg; 

Gyj;jpDs; cs;s nghUs;fspypUe;J njwpg;gilAk; xspahdJ gpujhdkhf 

tpy;iyapD}lhf Kwptile;J xt;nthU fz;zpYk; tpopj;jpiuapy; Ftpf;fg;                                                              

gLfpd;wJ. 

tpopj;jpiuapy; njspthd tpk;gj;ijg; ngWtjw;fhf xspf;fjpu;fspd; KwpT 

fz;kzpapd; gUkid khw;Wjy; kw;Wk; jd;dikT Mfpait eilngw 

Ntz;bAs;sJ. tpopj;jpiuapYs;s xspthq;fpf; fyq;fs; xspr;rf;jpia 

mOj;j khw;wq;fSf;Fl;gLj;jp> jhf;f mOj;jk; xd;iw Vw;gLj;Jfpd;wd. 

mit ghu;it euk;gp D}lhfr; nrd;W %isapy; mg;ghu;itg; nghUs;fs; 

fhz;lyilfpd;wd. (Perception) 

tpopj;jpiuapy; Nfhy;fspd; J}z;ly; fWg;G> nts;isg; ghu;itf;F ,l;Lr; 

nry;fpd;wJ. $k;Gfs; xspf;Fk; epwj;Jf;Fk; cWj;Jzu;r;rpAilad. vdNt 

gpufhrkhd xsp $k;Gfis Vtp $u;ikahd> njspthd epwg; ghu;itia 

Vw;gLj;Jfpd;wd. fl;Gy xspapd; NtWgl;l miyePsq;fshy; $k;gpYs;s                                                            

xspAzu; epwg;nghUs;fs; Vtg;gl;L $k;Gfshy; ntt;NtW epwq;fs; 

fhz;lyilfpd;wd.

 y xspf;fjpu;fspd; KwpT

ghu;itg; Gynkhd;wpypUe;J tUfpd;w xspf;fjpu;fs; Kjypy; gpzpf;if 

apD}lhfr; nrd;W gpd;du; tpopntz;glyk;> ePu;kaTldPu;> tpy;iy> 

fz;zhbAly; Mfpatw;wpD}lhf tpopj;jpiuia milfpd;wJ. ,r; 

nrad;Kiwapd; fPo; xspf;fjpu;fs; Kwptile;J tpopj;jpiuapy; Ftpf;fg; 
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gLfpd;wd. Vnddpy; ,it ahTk; tspapYk; mlu;j;jpahdit. tpy;iy 

ahdJ KwpTtYit khw;wf; $baJ. mNjNtis Vida ghfq;fs; 

(gpzpf;if> tpopntz;glyk;> ePu;kaTldPu;> fz;zhbAly;;) khwh KwpT 

tYit cilait. xspf;fjpu;fs; mjpfstpy; ,U Ftpthd tpy;iyap 

dhNyNa Kwptilfpd;wd. 

 y fz;kzpapd; gUkid khw;WjYk; jd;dikTk;

njspthd tpk;gj;ijg; ngWtjw;fhf fz;zpDs; tUk; xspapdsitf; 

fl;Lg;gLj;Jtjw;fhf fz;kzpapd; gUkhdJ jd;dhl;rp euk;Gj; njhFjp 

ahy; fl;Lg;gLj;jg;gLfpd;wJ.

tpopj;jpiuapy; xspf;fjpu;fis Ftpg;gjw;fhf J}uTs;s nghUs;fsp 

ypUe;J tUk; xspf;fjpu;fs; Fiwe;jsT KwptilaNtz;Lk;. mNj 

Ntis mz;ikapYs;s nghUs;fspypUe;J tUk; xspf; fjpu;fs;  

$basT  Kwptila  Ntz;Lk;. vdNt mz;ikahd ghu;itf;F fz; 

rpy rPuikg;GfisAk; Ntz;b epw;fpd;wJ. 

 y fz;kzp RUq;Fjy; : gpufhrkhd xspapy; fz;kzp RUq;FfpwJ. 

,jdhy; $basT xsp fz;zpDs; GFtJ jilg;gl;L cWj;Jzu;r;rp 

Aila tpopj;jpiu NrjkilahJ ghJfhf;fg;gLfpd;wJ. kq;fyhd 

xspapy; fz;kzp tpuptile;J NghJkhdsT xspia cs;tu mDk 

jpf;fpwJ. ,jd; fhuzkhf xspthq;fpfs; Vtg;gl;L Kbtpy; ghu;it 

rhj;jpakhfpd;wJ. 

 y fz; tpopapd; mirT : (xUq;Fjy;) mz;ikahd nghUs;fsp 

ypUe;J tUk; xspf;fjpu;fs; ,U fz;fisAk; NtW Nfhzq;fspy; 

te;jil fpd;wd. njspthd ghu;itf;fhf mit ,uz;L tpopj;jpiu 

apYk; xj;jpUf;fpd;w gug;Gfisj; J}z;Ljy; Ntz;Lk;. fz;tpopapy; 

,izf;fg; gl;bUf;Fk; jirfs; fz;izr; Row;rpailar; nra;tjd;                                                         

%yk; xUq;Fjiy mila Kbfpd;wJ. ,J jd;dhl;rp euk;Gj;           

njhFjpapd; fl;Lg;ghl;bYs;sJ. 

 y tpy;iyapd; KwpT tYit khw;Wjy; : fz;zpd; jd;dik itAk; 

gprpu;j; jirfspd; RUf;fj;ijAk; gprpUlYf;fhd toq;fg;gLk; gugupT                                                                   

euk;G tpepNahfk; fl;Lg;gLj;Jfpd;wJ. mz;ikapYs;s nghUs; fisf;                                                                         

Ftpag;gLj;jp mtw;iw ghu;g;gjw;F jd;dikT Kf;fpakhdJ.                                                            

mz;ikg; ghu;itapd;NghJ gprpu;j;jirfs; RUq;Ftjd; %yk;  

gprpUlyhdJ cl;Gwkhf> tpy;iyia Nehf;fp mirfpd;wJ. 

,jd; tpisthf tpy;iy ,izf;fg;gl;l jhq;fp ,izaq;fspd;                                           

,Oit Fiwtjhy; tpy;iyapd; FtpTj; jd;ik mjpfupf;fg;gL 

fpwJ. ,jdhy; mz;ikapYs;s nghUs;fspypUe;J xsp miyfs;                                     
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tpopj;jpiuapy; Ftpf;fg;gLfpd;wd. Nra;ikapYs;s nghUs;fisg; 

ghu;f;Fk;NghJ gprpu;j; jirfs; jsu;tilfpd;wd. gprpUlyhdJ tpy;iy                                                                     

apypUe;J mg;ghy; mirfpd;wJ. ,jdhy; jhq;fp ,ioaq;fspd; 

,Oit mjpfupj;J tpy;iyapd; FtpTj; jd;ik Fiwf;fg;gLfpwJ. 

,jdhy; Nra;ikapYs;s nghUs;fspypUe;J tUk; xspf;fjpu;fs; 

tpopj;jpiuapy; Ftpf;fg;gLfpd;wd. 

tpopj;jpiuapy; tpk;gk; Ftpf;fg;glYk; xspr;rf;jpahdJ %isf;Ff; flj;jg; 

gLtjw;fhf jhf;f mOj;jkhf khw;wg;glYk;

 y nghUs;fspypUe;J tUk; xspaiyfs; tise;J (Kwptile;J) tpopj; 

jpiuapy; Ftpf;fg;gLfpd;wJ. jiyfPohd tpk;gj;ij tpopj;jpiuapy; ,r; 

nraw;ghL cUthf;FfpwJ. xspf; fjpu;fs; tpopj;jpiuia mile;jTld; 

xspthq;fpf; fyq;fspy; (Nfhy;> $k;G) ,urhad khw;wq;fs; eilngW 

fpd;wd. 

 y ,UKidTf; fyq;fs; xspthq;fpf; fyq;fspypUe;J jfty;fisg; ngW 

fpd;wd. xt;nthU jpul;Lf;fyq;fSk; ,UKidTf; fyq;fs; gytw;wp 

ypUe;J tUk; cs;sPLfis xd;W Nru;f;fpd;wd. ,jw;F Nkyjpkhf tpopj; 

jpiuapYs;s jdpj;Jtkhd euk;Gf; fyq;fs; tpopj;jpiuf;Ff; FWf;fhfj; 

jfty;fis xUq;fpizf;fpd;wd. jpul;Lf; fyq;fs; ghu;it euk;G ehu;fis                                                                        

cUthf;Ffpd;wd. ,it fz;fspypUe;J tUk; GyZdu;Tfis jhf;f 

mOj;jq;fshf %isf;F flj;Jfpd;wd. ,k; khw;wk; xU euk;Gf; fzj; 

jhf;fj;ij gpwg;gpf;Fk;.

 y ghu;it euk;G euk;Gf; fzj;jhf;fq;fis %isaj;jpYs;s gplu;r;Nrh 

izf;Ff; (ghu;itg; gug;G) flj;Jfpd;wJ. %isahy; ghu;itf;Fupa   

nghUs;fs; rupahd Kiwapy; fhzg;gLfpd;wd.

 y cl;GFe;j xsp tpopj;jpiuapYs;s Gyd; thq;fpfisj;; J}z;ba gpd;du; 

xspahdJ mfj;JwpQ;rg;gLjypy; NjhYU njhopw;gLfpd;wJ. 

kdpjupy; xUtpopg;ghu;itAk; ,Utpopg;ghu;itAk;

kdpjupy; ,U fz;fSk; Kfj;jpd; Kw;Gwj;jpy; mike;jpUf;Fk; jd;ik 

,U fz;fshYk; Vw;gLk; ghu;itia ,iaghf;Ftjw;F trjpaspf;fpd;wJ. 

,Ug;gpDk; ghu;itg; Gyj;jpid xU fz;zpdhYk; ghu;f;ff;$ba rhj;jpa                                                                       

Ks;sJ. xU fz;zhy; ghu;itg;Gyj;jpid ghu;j;jy; xUtpopg;ghu;it 

vdg;gLk;. vt;thwhapDk; xU fz; cgNahfg;gLkplj;J Kg;gupkhzg; 

ghu;it tYtpof;fpd;wJ. tpNrlkhf Ntfk;> J}uk; Mfpatw;iw kjpg;gpl  

Kbahky; Nghfpd;wJ. 

,Utpopg;ghu;it vd;gJ ,U fz;fshYk; xU ghu;itg;Gyj;ijg; ghu;f;Fk; 

NghJ mjpfstpy; Nkw;nghUe;jpathW Njhd;Wk; Gyq;fspd; fhl;rpahFk;. 
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,lJ fz;zhdJ ,lJ ghu;itg;Gyj;jpYs;stw;iw mjpfstpYk; tyJ 

fz;zhdJ tyJ ghu;itg;Gyj;jpYs;stw;iw mjpfstpYk; fhl;rpg;gLj;Jk;.                                                                       

vdpDk; xt;nthU fz;Zk; xU fhl;rpia rpwpjsT NtWgl;l Nfhzj;jpy; 

fhz;fpd;wd. eLtpy; ,t;tpU ghu;itg;; Gyq;fSk; Nkw;nghUe;Jfpd;wd. 

vt;thwhapDk; ,U fz;fspdJk; ,lJ eL kw;Wk; tyJ ghu;itg; Gy   

tpk;gq;fs; ,iztjdhy; xU tpk;gkhfNt %isaj;jpd; gplu; vd;Gr;Nrhid                                                           

apy; fhz;lyilAk;. 

xUtpopg;ghu;itiag; Nghyd;wp ,Utpopg;ghu;itapy; Kg;gupkhzf; fhl;rpia                                                                 

Vw;gLj;Jfpd;wJ. vdNt xU ,Utpopg;ghu;itahdJ thfdk; Nghd;w                                                             

neUq;fpf; nfhz;bUf;Fk; nghUs;fspd; fjp kw;Wk; J}uk; Nghd;wit 

kjpg;gplg;glf;$bajhfTs;sJ. ,J xU nghUs; rhu;ghf kw;iwa                               

nghUspd; J}uk;> Mok;> cauk; kw;Wk; mfyk; Mfpatw;wpd; rupahd kjpg; 

gPl;il $bastpy; jpUj;jkhfj; jUfpd;wJ  rpy jdpad;fspy; ,Utpopg; 

ghu;it tYtpof;fpd;wJ. mt;th whdtu;fs;; neUq;fpf; xUnghUspis  

nfhz;bUf;Fk;. J}uk;> fjp Mfpatw;iw kjpg;gpLt jpy; gpur;rpidfis 

vjpu;nfhs;gtu;fshf ,Ug;gu;.
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,uz;L fz;fSk;

,lJ fz; %f;Ff;Fupa

tpopj;jpiu
tyJ fz;

filEjYf;Fupa tpopj;jpiu

ghu;it euk;G

ghu;itf; Nfhg;G

ghu;itr; RtL

gplnud;Gr; NrhizapYs;s ghu;it ikaj;jpdhy; tpk;gk; fhz;ly;

cU 5.16 : ghu;itg; Gyq;fs;
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kdpj nrtpapd; fl;likg;G

kdpjdpd; nrtpahdJ 3 gFjpfshf gpupf;fg;gl;lJ. Gwr;nrtp> eLr;nrtp> cl; 

nrtp. Gwr;nrtpahdJ nrtpf; fhy;tha; kw;Wk; nrtpr;Nrhidia nfhz;lJ.                                                                     

nrtpf; fhy;tha; rw;W S tbthd Foha; MFk;. ,J kapu; nfhz;l Njhyp 

dhy; glyplg;gl;lJk; ngUkstpy;; jpupgile;j nkOFr;  Rug;gpfis nfhz; 

lJk; MFk;. ,r; Rug;gpfs; nrtpnkOifr; Ruf;Fk;. nrtpf; fhy;tha; nrtpg; 

giw nkd;rt;T tiu ePl;lg;gl;lJ. nrtpg;giw nkd;rt;T eLr;nrtpf;Fk; 

Gwr;nrtpf;Fk; ,ilNa mike;jJ. 

eLr; nrtp (nrtpg;giwf; Fop) fil Ejnyd;gpDs; fhzg;gLfpd;w fhw;W 

epuk;gpa Fop. ,J vspa Nkyzpahy; glyplg;gl;lJ. eLr;nrtpapd; eLr;Rtupy;                                                                          

,U Jthuq;fs;; fhzg;gLk;. ,it tl;lg;gyfzp> ePs;tl;lg;gyfzp vdg;gLk;. 

ePs;tl;lg;gyfzpahdJ rpwpa vd;gpdhy; %lg;gl;lJ. ,J Ve;jpAW vd                                                                        

miof;fg;gLk;. tl;lg;gyfzp ahdJ Ez;zpa ehu; ,ioaj;jhy; %lg;gl;lJ. 

eLr;nrtpapy; FWf;fhf  nrtpg;giw nkd;rt;tpypUe;J  tl;lg;gyfzp tiu 

ePl;lg;gl;l %d;W kpfr;rpwpa vd;Gfs; (nrtpr;rpw;nwd;Gfs;) fhzg;gLk;. ,it 

rk;kl;bAU> gl;lilAU> Ve;jpAU vd miof; fg;gLk;. ,k;%d;W vd;GfSk; 

miraf;$bathW xd;Wld; xd;W  %l;lg; gLtJld; Fopapd; eLr;Rtupy; 

ePs;tl;lg; gyfzpAlDk; %l;lg;gLk;. rk;kl;bAU nrtpg;giw nkd;rt;Tld; 

njhLifapy; cs;sjhfTk; gl;lilAUTld; miraf;$bajhfTk;  %l;lg; 

gl;lJ. ePs;tl;lg; gyfzpAld; nghUe;Jk; Ve;jpAUTld; gl;lilAU %l;lg; 

gl;bUf;Fk;. Cj;Njf;fpahtpd; Foha; vd miof;fg;gLk; ePz;l Foha; eLr; 

nrtpia njhz;ilAld; ,izf;Fk;. 

cl;nrtpahdJ filEjy; vd;gpDs; Fopfs; kw;Wk; fhy;tha;fshyhd 

tiyaikg;Gg; gpd;dypy; ,Ue;J Njhw;Wtpf;fg;gLk;. ,J vd;Gr;rpf;fy; 

topahFk;. vd;Gr; rpf;fy; topapDs; cs;s ghap epuk;gpa nkd;rt;thy; 

Md tiyaikg;G nkd;rt;Tr; rpf;fy; top MFk;. vd;Gr; rpf;fy; topahdJ                                                          

nkd;rt;T rpf;fy; topahy; glypl;L epug;gg;gl;Lf; fhzg;gLk;. cl;nrtpah 

dJ %d;W gpujhd gFjpfshy; Mf;fg;gl;lJ. jiythapy; %d;W miu 

tl;lf; fhy;tha;fs;> ej;ijr; RUs; vd;gd jiythapy; eLr;nrtpf;F mUNf 

fhzg;gLk; tpupe;j gFjpahFk;. ,jd; gf;fr; Rtupy; ePs;tl;l kw;Wk; tl;lg; 

gyfzp fhzg;gLk;. jiythapy; ,uz;L nkd;rt;Tg; igfis nfhz;lJ.                                                                  

mit Njhw;ig> rpWig vd miof;fg;gLk;. xd;W kw;iwajw;F nrq;Fj; 

jhf xOq;FgLj;jg;gl;l> %d;W jsq;fspy; mike;j Foha;fs; miu tl;lf; 

fhy;tha;fs; MFk;. ,it jiythapYld; njhlu;r;rpahf fhzg;gLk;.  

ej;ijr; RUs; mfd;w mbia cila> RUz;l fl;likg;G MFk;. ,J 

jiythapYld; njhlu;r;rpahf fhzg;gLk;. ej;ij RUs; %d;W jLg;giw 

fis cilaJ. Nkw;Gwkhf xU jiythapy; fhy;tha; fPo;Gwkhf xU 

nrtpg;giw fhy;tha;  eLtpy; ej;ij RUs;fhd; xd;iwAk; nfhz;lJJ. 

ej;ijr;EUs;fhd; Nkyhd> fPohd fhy;tha;fis NtW gpupf;Fk; rpwpa 
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fhy;tha; MFk;. jiythapy; fhy;tha; ePs; tl;lg; gy fzpapy; ,Ue;J 

Njhd;Wk;. nrtpg;giwf; fhy;tha; tl;lg;gyfzpapy; KbtilAk;. ,t; ,U 

fhy;tha;fSk; xd;W kw;iwajd; njhlu;r;rpahff; fhzg;gLtJld; Rw;W 

epzePuhYk; epug;gg;gl;lJ. ej;ijr; RUs;fhd; nkd;rt;T rpf;fy; topapd; 

xU gFjp: mJ mfepzePuhy; epug;gg;gl;lJ. ej;ijr; RUs; fhdpd; jsk;> 

mbnkd;rt;T vd miof;fg;gLk;. ,jpy; Nfhl;bapd; mq;fk; (RUsp mq;fk;) 

fhzg;gLk;. ,J jhq;F fyq;fisAk; rpwj;jyile;j ej;ijr RUs; kapu;f; 

fyq;fisAk; nfhz;lJ. ej;ijr; RUs; kapu; fyq;fs; nghwp Kiw thq;fp 

fisf; (Nfl;ly; thq;fpfs;) nfhz;lit. ej;ijr; RUs; kapu; fyq;fspd; 

kapu;fs; ej;ijr;  RUs;  fhdpDs;  ePl;lg;gl;bUf;Fk;.  mNdf kapu;fs; 

Nghu;it nkd;rt;Tld; ,izf;fg;gl;lJ. Nfhl;bapd; mq;fj;jpw;F Nkyhfj;                                                               

njhq;fpa epiyapy; Nghu;it nkd;rt;T fhzg;gLk;. Gyd; euk;Gfspd; 

cl;fhT euk;G Kisfs; Nfl;ly; thq;fpfs; MFk;. ,it xd;W Nru;e;J 

%isf;fhd Nfl;ly; euk;Gfis cUthf;Fk;. 

nrtpg;giw 

nkd;rt;T

ePs;tl;lg;gyfzp

tl;lg;gyfzp

ej;ijr; RUs;

Nfl;ly; euk;G

Ve;jpAUgl;lilAU
rk;kl;bAU

Gwr;nrtp

nrtpr;Nrhiz
nrtpf;fhy;tha;

jiyNahl;L 

vd;G

eLr;nrtp cl;nrtp

cU 5.17 : nghJikg;ghlhd kdpjf; fhjpd; fl;likg;G

miutl;lf; 

fy;tha;

ej;ijr;RUs;f; 

fhd;

vd;G

jiythapy; 

fhy;tha;

Nfhl;bapd; 

mq;fk;

nrtpg;giwf; 

fhy;tha;

A

Nfl;ly; 

euk;G

B

mbnkd;rt;T Gyd;euk;Gf; fyq;fspd; 

ntspf;fhT euk;GKis

Nfl;ly; euk;gpid 

Nehf;fp

Nghu;it nkd;rt;T

kapu;f;fyq;fs;
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C;

cU 5.18 : (a) . ej;ijr; RUs; (b)  . Nfhl;bapd; mq;fk; (c) miutl;lf; fhy;tha;fs;

filEjnyd;G

ej;ijr;RUs;

ej;ijr;RUs;f;fhd;
rpWig

Njhw;ig

jiythapy;

gf;fg;Gw nkd;rt;T 

fisf; nfhz;l 

miutl;lf; fhy;tha;

Kd;dhd nkd;rt;Tfisf; 

nfhz;l miutl;lf; fhy;tha;

ej;ijr; RUs; euk;G

gpw;Gwkhd nkd;rt;T 

fisf; nfhz;l 

miutl;lf; fhy;tha;

kdpjr; nrtpapd; njhopy;fs;

Nfl;ly;

mjpu;tilAk;  nghUs;fs;> #oTs;s tspapy; mKf;f miyfis cUthf; 

Ffpd;wd. Nfl;lypd;NghJ mKf;f miyfs; (nghwpKiwj; J}z;ly;)  euk;Gf;                                                                       

fzj;jhf;fkhf khw;wg;gl;L> %isf;F flj;jg;gl;L> xyp czug;gLk;. 

Gwr;nrtp xyp miyfis Nrfupj;J nrwpthf;fp nrtpf;fhy;thapD}lhf nrtpg; 

giw nkd;rt;it Nehf;fpj; jpirg;gLj;Jk;. ,jdhy; nrtpg;giw nkd;rt;T                                                                     

mjpUk;. ,t; mjpu;Tfs; eLr;nrtpa+lhf %d;W ,izf;fg;gl;l nrtpr;      

rpw;nwd;Gfspd; ,af;fj;jhy; flj;jg;gl;Lk;. ePs;tl;l gyfzp ej;ij RUspd; 

Nkw;gug;G nkd;rt;T kPJ mike;jpUf;Fk;. nrtpr; rpw;nwd;Gfspd; mjpu;T 

ePs;tl;l gyfzpf;F flj;jg;gLk;. Ve;jpAU vd;G mjpu;ifapy; ej;ij RUspy; 

cs;s Rw;W epzePupy; mKf;f miyfs; cUthf;fg;gLk;. ,g; ghap mKf;f 

miyfs; jiythapy; fhy;thia mile;J> ej;ijr; RUs;fhd; kw;Wk; mb 

nkd;rt;tpd; kPJ fPo;Nehf;fpa js;Sifia Vw;gLj;Jk;. ,jdhy; mbnkd; 

rt;Tk; mjpy; ,izf;fg;gl;l kapu;f; fyq;fSk; NkYk; fPOkhf mjpUk;. 

,jd; tpisthf kapu;f; fyq;fspy; cs;s kapu; ePl;lq;fs; kapu;;fyq;f   

spw;F Nkyhf cs;s epiyahd Nghu;it nkd;rt;tpw;F vjpuhf tisAk;. 

,jd;NghJ Nfl;ly; kapu; fyq;fspd; Nfl;ly; thq;fpfs; J}z;lg;gl;L>                                                                          

euk;Gf; fzj;jhf;fq;fs; gpwg;gpf;fg;gLk;. ,t; euk;Gf; fzj;jhf;fq;fs; %is 

apd; Nfl;ly; gug;gpw;F flj;jg; (%isaj;jpy; cs;s filEjy; Nrhiz) 

gl;L xyp fhz;lyhf czug;gLk;.

xyp fhz;lypd; gpd;du; tl;lg; gyfzpapd; nkd;rt;T mjpu;tjhy; gha;k 

miyfs; eLf;fhjpYs;s ,of;fg;gLk;. Cj;Njf;fpad; Foha; nrtpg;giw 

nkd;rt;tpd; ,U gf;fq;fspYk; tsp mKf;fj;ijg; NgZfpd;wd. 
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rkdpiy

cl;nrtpapy; cs;s miutl;lf; fhy;tha;fSk;> jiythapYk; jiy 

apd; mikT gw;wpa jfty;fis toq;FtJld; rkdpiy nfhz;zpiy 

vd;gtw;iwg; NgZtjpYk; gq;fspg;G nra;fpd;wd.

jiythapypy; cs;s Njhw;ig> rpWig Mfpad GtpaPu;g;G my;yJ Neupa                                                             

mirTld; njhlu;ghd jiyapd; epiyia czUk;. Rw;W epzePuhy; epuk;gpa                                                                         

,t; ,U miwfSk; Cd;girAs;s gjhu;j;jj;jpDs; ePl;lg;gl;l kapu;     

fyq;fis nfhz;bUf;Fk;. Cd;girAs;s gjhu;j;jj;jpy; rpwpa fy;rpak; 

fhgNdw;W Jzpf;iffs; Gije;jpUf;Fk; (nrtpf;fy;). jiy rha;thf cs;s 

NghJ nrtpf; fw;fs; Cd;girAs;s gjhu;j;jj;jpDs; ePl;lg;gl;bUf;Fk; kapu; 

fis mOj;Jk;. ,jdhy; kapu; fyq;fspd; thq;fpfs; J}z;lg;gl;L ,j;jpUk; 

gy;fis kpd; rkpf;iQfshf khw;wp %spf;F flj;Jk;. 

miutl;lf; fhy;tha;fs; nrq;Fj;jhd %d;W jsq;fspy; xOq;FgLj;jg;gl;L  

jiyapd; Nfhz mirTfisf; fz;lwpAk;. xt;nthU fhy;thapDs;Sk; 

kapu;f;fyq;fs; Cd;girAs;s %bapy; ePl;lg;gl;l kapu;fshy; Md          

nfhj;ij cUthf;Fk;. jiyapd; mikT khWk;NghJ Rw;W epzePupYk; mf 

epzePupYk; mirT Vw;gLk;. ,jdhy; kapu;fyq;fs; J}z;lg;gl;Lg; ngwg; 

gLk; euk;Gf; fzj;jhf;fq;fs; %isf;F flj;jg;gLk;. 

kdpj Njhypd; mbg;gilf; fl;likg;Gf;fSk; njhopy;fSk;

kdpj clypy; cs;s kpfTk; ngupjhd mq;fk;; Njhy; MFk;. ,J ,U gpujhd                                                                         

gilfis cilaJ. mit Nkw;NwhYk; cl;NjhYk; MFk;. Njhypd; 

fPOs;s gil MdJ nfhOg;gpioaj;jhYk; rpw;wpiltpioaj;jpdhYk; 

NjhYf;Ff; fPOs;s gilahFk;.

Nkw;Nwhy;

,J Njhypy; ntspg;Gwkhf fhzg;gLk; gil MFk;. ,J gil nfhz;l 

nfuw;wpd; Vw;wg;gl;l nrjpy; Nkyzp MFk;;;;;;;;;;;;;;;;;;;. Nkw;NwhYf;F FUjp tpepNah 

fk; fhzg;glkhl;lhJ. vdpDk; mjd; Mokhd gil MdJ cl;Njhypd;  

rpw;wpil ntspf;Fupa ghap %yk; Nghriz> xl;rprd; Nghd;wtw;iwg; ngW-

fpd;wJ. ,Wjp apy; epzePuhf mfw;wg;gLfpwJ. Nkw;Nwhy; gy gilfspy; 

fyq;fisf; nfhz;Ls;sJ. ,jd; Mokhd gil Kis gil MFk;. 

,g;gilapypUe;J Nkw;Nwhy; fyq;fs; njhlu;r;rpahf cUthf;fg;gLk;. 

,g;gil Nky; Nehf;fp nry;fpd;w nghOJ gbKiwahd khw;wq;fspw;F 

cl;gLfpd;wJ. Nkw;gug;gpy; cs;s  fyq;fs; jl;ilahdit> nky;ypait> 

fUitf; nfhz;buhjit ,we;jit. ,tw;wpdJ FopaTUthdJ nfuhw; 

wpd; vdg;gLk; ehu;g;Gujj;jhy; gpujpaPL nra;ag;gl;bUf;Fk;. ,t; Nkw;gug;Gf; 
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fyq;fs; njhlu;r;rpahf mfw;wg;gLtJld; fPOs;s fyq;fshy; gpujpaPL 

nra;ag;gLfpd;wd. Njhypd; rpy gug;Gf;fspy; jbg;ghd Nkw;Nwhy; fhzg;gLk;. 

(cs;sq;if> iftpuy;fs;> fhypd; mbg;ghjk;) 

Mokhd Kisgilapy; fhzg;gLk; nkyNdh irw;Wf;fshy;> nkydpd; 

vdg;gLk; fUikahd epwg;nghUs; Ruf;fg;gLk;. nkydpd; Njhypd; gq;fspg;Gr;                                                                       

nra;Ak;. cl;Njhypy; Rw;wpNahLk; FUjpapy; xl;rprdpd; epuk;gy; epiy>      

nfhOg;Gg; gilapYs;s Nkyjpf gpj;j cg;Gf;fs;> kw;Wk; fuw;wPd;fs; Nghd;wd                                                                  

Njhypd; epwj;ij ghjpf;fpd;wd. 

cl;Njhy;

,J rpw;wpltpioaj; njhLg;gpioaj;jpdhy; Mf;fg;gl;lJ. ,jd; jhak; kPs;rf;jp                                                                          

ehu;fshy; ,ilg;gpd;dg;gl;l nfhyh[pd; ehu;fspdhy; MdJ. nfhyh[pd; 

ehu;fs; ePUld; gpize;J Njhypw;F ,Oglf;$ba rf;jpia toq;Ffpd;wJ.                                                                 

nfhyh[pd; cl;Njhypy; ehuUk;gu;fs; ngUe;jpd;fyq;fs;> mbehl;lf;      

fyq;fs; vd;gd cl;Njhypy; fhzg;gLk; gpujhd fyq;fshFk;.   

cl;Njhypy; cs;s fl;likg;Gf;fshtd>

 y FUjp kw;Wk; epzePu;f;fyd;fs;

 y Gyd; euk;G Kbtplq;fs;

 y tpau;it Rug;gpfs;

 y nea;r;Rug;gpfs;

 y kapu;> kapu; epWj;jpj; jirfs;

 y Gyd; thq;fpfs; (kpRdupd; rpWJzpf;iffs;> grpdpad; rpWJzpf;if> 

RahjPd euk;G Kbtplq;fs;> FNuhrpd; Fkpo;fs;> ut;dpapd; mq;fk;>  

Nku;f;fypd; tl;lj;jl;Lf;fs;)

kdpjj; Njhypd; njhopy;fs;

 y ghJfhg;G : Ez;zq;fpfs; cl;GFjy;> ,urhad kw;Wk; ngsjpff; 

fhuzpfspd; EioT kw;Wk; cyu;jy; Mfpatw;wpw;F ghJfhg;Gj;. 

Njhy; nfuw;wpd; Vw;wg;gl;l Nkyzpiaf; nfhz;bUf;Fk;. ,J xg;gPl;l                                                               

stpy; ePiug;GftplhJ. ,g;gilahdJ Mokhd kw;Wk; kpf nkd;ikahd 

fl;likg;Gf;fis ghJfhf;f ty;yJ. Njhy; me;epa Mf;fpukpg;Gfisj;   

jpd;Fopa nrayhy; mopf;fty;y Fwpg;ghd epu;gPldf; fyq;fisf;            

nfhz;lJ. NjhypYs;s nkydpd; epwg;nghUs;fs;  UV fjpu;tPr;Rf;fspdhy;                                                                      
Vw;gLfpd;w nfLjpahd tpisTfspw;F vjpuhf ghJfhg;ig toq;FfpwJ.   

 y cly; ntg;gepiyr; rPuhf;fk; : clw; Njitfspw;fikthf ntg;gkhdJ 

,of;fg;gLtjw;F my;yJ ngwg;gLjYf;fhd topapid toq;Ftjd; 

%yk; cly; ntg;gepiyr; rPuhf;fj;jpy; Njhy; gq;fspg;Gr; nra;fpd;wJ. 
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cly; ntg;g epiy MdJ rhjhuz tPr;rpYk; ghu;f;f mjpfupf;Fk; NghJ 

tpau;itr; Rug;gpfs; Njhy; Nkw;gug;gpy; tpau;itiar; Ruf;fpd;wJ. ,t; 

tpau;it MtpahFk; NghJ cly; Nkw;gug;G Fspu;;r;rp milfpd;wJ.                                                                     

ntg;gj;jifg;G epiyikfspd;NghJ Gd;dhbfspd; jsu;tpd; %yk; NjhYf;F                                                                            

FUjp kapu;f;Foha;fspd; FUjp tpepNahfk; Cf;Ftpf;fg;gl;L ntg;g 

,og;G mjpfupf;fg;gLfpwJ. cly; ntg;gepiy rhjhuz tPr;ir tpl 

FiwtilAk;NghJ cl;NjhypYs;s Gd;dhbfs; RUq;Ftjd; %yk; 

Njhypy; cs;s kapu;j;Jisf; Foha;fspD}lhf ntg;g ,og;G Fiwf;fg; 

gLfpd;wJ. Fspu; jifg;gpw;Fl;gLk;NghJ kapUld; ,izf;fg;gl;l kapu; 

epWj;jpj;jir RUq;Ftjhy; ntg;gk; gpwg;gpf;fgl;L ntg;g cw;gj;jpapy; 

gq;fspf;fpd;wJ. 

 y NjhYf;Fupa GyDzu;T : NjhyhdJ njhLif> mKf;fk;> ntg;gepiy> 

Neh Nghd;w vd;gtw;wpw;F czu;Ts;s Gyd; thq;fpfis nfhz;lJ. 

J}z;ly; ngwg;gLk;NghJ euk;Gf;fzj;jhf;fq;fs; gpwg;gpf;fg;gl;L Gyd; 

fhz;lYf;fhf %isf;Ff; flj;jg;gLfpd;wJ.

 y tpw;wkpd; D njhFg;G : Njhy; #upaxspf;F ntspf;fhl;lg;Lk; NghJ 

mjpy; fhzg;gLk; ,ypg;gpl;il mbg;gilahff; nfhz;l gjhu;j;jk;                     

tpw;wkpd; D Mf khw;wg;gLk;. 

 y fopj;jy; : Njhy; xU rpwpa foptq;fkhfj; njhopw;gLfpd;wJ. Nrhbak;  

FNshiul;L> a+wpah> kw;Wk; g+L Nghd;w mNuhkw;wpf; gjhu;j;jq;fs; 

tpau;itapd; Clhf NjhypypUe;J fopf;fg;gLfpd;wJ. 

cU 5.19 : kdpjj;Njhypd; tiff;Fupa fl;likg;G

kapu;

kapu;epWj;jpj; jir

nea;r;Rug;gp

tpau;itr; Rug;gp

euk;Gehu;;
FUjpf;fyd;

cl;Njhy;

}Nkw;Nwhy;
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kdpjdpy; mfQ;Ruf;Fk; njhFjpapd; gq;F

kdpj clypy; nraw;ghLfspd; ,iaghf;fk; kw;Wk; xOq;fhf;fj;jpw; 

fhd ,uz;L mbg;gilj; njhFjpfspy; mfQ;Ruf;Fk; njhFjp xd;whFk;.  

euk;Gj; njhFjpAld; xg;gpLifapy; mfQ;Ruf;Fk; njhFjpapd; fl;Lg;ghL 

gpujhdkhf clypd; xU rPu;j;jplepiyia NgZtjpy; nkJthd Mdhy; 

Jy;ypakhd rupnra;jypy; <LgLk;. mfQ;Ruf;Fk; njhFjpahdJ tpN\l 

mfQ;Ruf;Fk; fyq;fs; / mfQ;Rug;gpfshy; Ruf;fg;gLfpd;w XNkhd;fshy;;  

',urhad rkpf;iQahf;fk;" %yk; njhopw;gLfpd;wJ. 

mfQ;Rug;gpfs; : rpwj;jyile;j fyq;fspd; $l;lq;fisf; nfhz;l  

fhdw;w Rug;gpfs; ,tw;why; Ruf;fg;gLfpd;w XNkhd;fs; (,urhad  

nra;jpfhtpfs;) Neubahff; FUjpaUtpapDs; gutyile;J J}uj;jpy; 

cs;s jw;rpwg;ghd ,yf;F mq;fk; / ,ioaj;ij milAk;. mfQ;Ruf;Fk;                                                          

njhFjpfspypUe;J FUjpaUtpapDs; ,t; XNkhd;fspd; gutyhdJ Rug;gp 

fis #oTs;s tpupthd kapu;j;Jisf; Foha; tiyaikg;ghy; trjpahf; 

fg;gLk;. 

XNkhd; : mfQ;Rug;gp / mfQ;Rug;gpf; fyq;fshy; Ruf;fg;gLfpd;wJk; FUjp 

Clhf nrd;W clnyq;Fk; fhzg;gLk; Fwpg;gpl;l ,yf;Ff; fyq;fspy; 

njhopw;gLtjd; %yk; mjd; nraw;ghl;by; khw;wj;ij Vw;gLj;Jfpd;w  

jdpapdj;Jtkhd rkpf;iQ %yf;$Wfs; XNkhd;fs; MFk;. Fwpj;j xU  

XNkhd; clypd; vy;yh fyq;fisAk; nrd;wile;j NghJk; mt; XNkhDld;  

nghUe;jf;$ba thq;fpfs; nfhz;l fyq;fs; (,yf;Ff; fyq;fs;) kl;LNk 

,urhad rkpf;iQf;Fupa Jyq;fiyf; fhl;lf;$bait. ,t; XNkhd; ,yf;F 

fyj;jpd; jdpj;Jtkhd thq;fpAld; ,izAk;NghJ mf;fyj;jpy; ,urhad 

my;yJ mDNrg jhf;fq;fspy; nry;thf;F nrYj;jf;$ba fl;Lg;gLj;jpahf 

njhopw;gLk;. XNkhd;fs; ,urhad rkpf;iQfs; %yk; cly; KOtjpYkhd 

xOq;fhf;Fk; nra;jpfis njhlu;ghly; nra;fpd;wd.

kdpj mfQ;Ruf;Fk; njhFjpahdJ xd;wpy; ,Ue;J xd;W gutyhfg; gpupf;fg;gl;l  

jdpj;Jtkhd mfQ;Rug;gpfis gpujhdkhf nfhz;lJ. kdpj mfQ;Ruf;Fk; 

njhFjpapd; mfQ;Rug;gpfspd; miktplq;fis cU fhl;Lfpd;wJ. kdpj mfQ; 

Ruf;Fk; njhFjpapy; mfQ;Rug;gpfshf guptff;fPo;> fgr;Rug;gp> ijnuhapl; 

Rug;gp> guhijnuhapl; Rug;gpfs;> mjpupdy; Rug;gp fs;> ,yq;ffhd; rpW jPTfs; 

(rijapapy;)> rddpfs;> ijk]; Rug;gp> $k;GUr; Rug;gp vd;gd cs;slf;fg; 

gl;Ls;sJ. ,jw;F Nkyjpfkhf rpy mq;fq;fs; kw;Wk; ,ioaq;fspy; 

(c+k;: ,iug;ig> rpWFly;> rpWePufk;) jdpahf;fg;gl;l mfQ;Ruf;Fk; fyq;                                                                          

fs; fhzg;gl;Lj; jdpj;Jtkhd XNkhd;fisr; Ruf;fpd;wd. (,iug;ig 

apy; cs;s jdpikahf;fg;gl;l mfQ;Ruf;Fk; fyq;fshy; fhRj;jpupd; (Gas-
trin) XNkhd; Ruf;fg;gLk;.)
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$k;GUr; Rug;gp

Nflag;Nghypr; Rug;gp

Gilf; Nflag;Nghypr; Rug;gpfs;

mjpupdy; Rug;gpfs;

rijap (,yq;f fhdpd; 

rpW jPTfs;)

#yfq;fs; (ngz;)
tpijfs; (Mz;)

cU 5.20 : kdpjdpy; mfQ;Ruf;Fk; Rug;gpfspd; miktplq;fs;

fgr;Rug;gp

guptff;fPo;

guptff;fPo; : Kd;%isapd; mbapy; Ve;jpf;F rw;Wf; fPohf fgr;Rug;gpAld; 

,izf;fg;gl;Lf; fhzg;gLk;. guptff;fPopdhy; VO XNkhd;fs; cw;gj;jp 

nra;ag;gl;L tpLtpf;fg;gLfpd;wJ. (Ie;J tpLtpf;Fk; XNkhd;fs; ,uz;L 

tpLtpj;jiy epNuhjpf;Fk; XNkhd;fs;) ,it Kw;fgr;Rug;gpapy;  jhf;fj;ij 

Vw;gLj;Jk;. (,yf;F ,lk;) ,t; guptff;fPopw;Fupa XNkhd;fs; Kw;fgr;Rug;gp 

apd; XNkhd; Ruj;jiy xOq;fhf;Ffpd;wd. Kw;fgr; Rug;gpapy; jhf;fj;ij 

Vw;gLj;Jk; guptff; fPopw;Fupa XNkhd;fspd; ml;ltiz guptff;fPopdhy; 

NtW ,U XNkhd;fs; (xl;rpNuhrpd; kw;Wk; ADH) cw;gj;jpahf;fg;gl;L FUjp 

Xl;lj;jpy; tpLtpf;fg;gl;L> jdpj;Jtkhd ,yf;F ,lq;fspy; njhopw;gLk; 

tiu gpw;fgr;Rug;gpapy; Nrkpf;fg;gl;bUf;Fk;.  
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guptff;fPopw;Fupa XNkhd; njhopy;

tsu;r;rp XNkhd; tpLtpf;Fk; 

XNkhd; (GHRH)
Kw;fgr; Rug;gpapy; ,Ue;J tsu;r;rp 

XNkhd; (GH) Ruj;jiy J}z;Ljy;

Thyrotropin tpLtpf;Fk; XNkhd; 
(TRH)

Kw;fgr; Rug;gpapy; ,Ue;J ijnuhapl; 

J}z;Lk; XNkhd; (TSH) Ruj;jiy  

J}z;Ljy;

Corticotropin tpLtpf;Fk; XNkhd; 
(CRH)

Kw;fgr; Rug;gpapy; ,Ue;J mjpupdy; 

Nkw;gl;il jpUg;g XNkhd; (ACTH) 
Ruj;jiy J}z;Ljy;

Gonadotropin tpLtpf;Fk; XNkhd; 
(GnRH)

Kw;fgr; Rug;gpapy; ,Ue;J Gilg;G  

J}z;b XNkhd; (FSH) kw;Wk; 
,ypa+w;wpNdw;Wk; XNkhd; (LH)  
Ruj;jiy J}z;Ljy;

Prolactin tpLtpf;Fk; XNkhd; 
(PRH)

Kw;fgr; Rug;gpapy; ,Ue;J prolactin 
XNkhd; Ruj;jiy J}z;Ljy;

Prolactin epNuhjpf;Fk; XNkhd; 
(PIH)

Kw;fgr; Rug;gpapy; ,Ue;J prolactin 
XNkhd; Ruj;jiy epNuhjpj;jy;

tsu;r;rp XNkhd; tpLtpj;jiy 

epNuhjpf;Fk; XNkhd; (GHRIH)
Kw;fgr; Rug;gpapy; ,Ue;J GH kw;Wk; 
TSH Ruj;jiy epNuhjpj;jy;

ml;ltiz 5.3 Kw;fgr;Rug;gpapy; njhopw;gLk; guptff;fPopw;Fupa XNkhd;fs;

fgr;Rug;gp

Kd;%isapy; guptff;fPopw;F rw;Wf; fPohf> fhk;gpdhy; ,izf;fg;gl;Lf; 

fhzg;gLk;. fgr;Rug;gp 2 gpujhd gFjpfis nfhz;lJ. (Kw;gf;ff;fgr;Rug;gp 

kw;Wk; gpw;gf;ff;fgr;Rug;gp) ,it cz;ikapy; ntt;NtW njhopw;ghLfis 

Nkw;nfhs;Sk; ,ize;j Rug;gpfs; ,uz;lhFk;. Kw;gf;ff;fgr;Rug;gp jdpj; 

Jtkhd XNkhd;fisj; njhFf;fpd;wd. (ml;ltiz 5.4 Kw;gf; ff;fgr;Rug;gp 

XNkhd;fSk; mtw;wpd; njhopw;ghLfSk; ,yf;F ,lq;fSk;)

Kw;gf;ff;fgr;Rug;gpahdJ guptff;fPOld; thapy;FUjpf; fyd;fs;  Clhf 

,izf;fg;gl;Ls;sJ. guptff;fPopdhy; Ruf;fg;gLfpd;w> jdpj;Jtkhd 

tpLtpf;Fk; XNkhd;fspw;F Jyq;fyhf (ml;ltiz : Kw;gf;ff;fgr; 

Rug;gpapy; njhopw;gLk; guptff;fPo; XNkhd;fs;) Kw;gf;ff;fgr;Rug;gp 

ahdJ jdpj;Jtkhd XNkhd;fisf; FUjpapDs; Ruf;fpd;wJ. Kw;gf;ff;fgr; 

Rug;gpahy; Ruf;fg;gLk; rpy XNkhd;fs; guptff;fPopypUe;J ngwg;gLk; Vida 

mfQ;Ruf;Fk; Rug;gpfSf;fhd ,urhad rkpf;iQfis kPstopg;gLj;Jfp-

d;wd. ,j;jifa Kw;gf;ff;fgr;Rug;gp XNkhd;fs; jpUg;g XNkhd;fs; vd 
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miof;fg;gLk;. (TSH, ACTH, FSH kw;Wk; LH) ,tw;wpd; jdpj;Jtkhd ,yf;F 
,lk; ,d;DnkhU mfQ;Rug;gp my;yJ mfQ;Ruf;Fk; fyk; MFk;. Kw;gf; 

ff;fgr;Rug;gpahy; Ruf;fg;gLk; GNuhyf;upd; XNkhd; xU jpUg;g XNkhd; 

my;y. Vnddpy; ,jd; ,yf;F ,lk; mfQ;Ruf;Fk; ,ioak; my;y. GNuhy-

f;upd; jpUg;gkw;w tpisTfis kl;Lk; Nkk;gLj;Jk; (Promote). Kw;gf;ff;f-

gr;Rug;gpahy; Ruf;fg;gLk; tsu;r;rp XNkhd; (GH)  jpUg;g tpisTfisAk; 

mNjNtis jpUg;gkw;w tpisTfisAk; Vw;gLj;Jk;. Vnddpy; ,jd; 

,yf;F ,lk; mfQ;Ruf;Fk; fyq;fshfNth my;yJ mfQ;Ruf;Fk; fyq;fs;  

my;yhjjhfNth mikAk;. Kw;gf;ff;fgr;Rug;gpahy; kpf mjpfstpy; 

njhFf;fg; gLk; XNkhd; GH MFk;. 

XNkhd; ,yf;F ,lk; njhopy;

tsu;r;rp XNkhd;
(GH)

vy;yh 

clw;fyq;fs;

Gujj;njhFg;igj; J}z;Ltjd; %yk; 

,ioa tsu;r;rpia Nkk;gLj;jy; (tpN\

lkhf vd;Gfs; kw;Wk; jirfs;);  
mDNrgj;ij xOq;fhf;fy;.

ijnuhapl; 

J}z;Lk;  XNkhd; 
(TSH)

ijnuhapl; ijnuhapl; XNkhd;fs; Ruj;jiy        

J}z;Ljy; (% maNlhijNuhdpd; 

kw;Wk; ijnuhf;rpd;); ijnuhapl;  

Rug;gpapd; tsu;r;rpia J}z;Ljy;

GNuhyf;upd; Kiyr;Rug;gp ghy; cw;gj;jpiaj; J}z;Ljy;; Vida 

XNkhd;fSld; ,ize;J Kiyr; 

Rug;gpahy; ghy; Ruj;jiy Nkk;gLj;jy;

mjpupdy; 

Nkw;gl;il jpUg;g 

XNkhd; (ACTH)

mjpupdy; 

Nkw;gl;il

mjpupdy; Nkw;gl;il XNkhd;fs;     

Ruj;jiy J}z;Ljy; (FSf;Nfh Nfhl;b 

nfhapl; XNkhd;fs;)

Gilg;G J}z;b 

XNkhd; (FSH)
#yfk; #yfGilg;gpd; tsu;r;rpiaAk; tpUj;jp 

iaAk; J}z;Ljy;

tpij tpe;Jg;gpwg;ig J}z;ly;

,ypa+l;bdhf;Fk; 

XNkhd; (LH)  
#yfk; #y; nfhs;sy;; #yfj;jpy; kQ;rl; 

rlyk; cUthjiy Nkk;gLj;jy;  (#y; 

nfhs;sypd;; gpd; cUthFk; fl;likg;G) 

kw;Wk; kQ;rs; rlyj;jpdhy; Gun[]; 

jpNuhd; XNkhd; Ruj;jiy J}z;Ljy; 

tpij nj];njh];jNuhd; XNkhd; Ruj;jiy         

J}z;Ljy;

ml;ltiz 5.4 Kw;gf;ff;fgr;Rug;gp XNkhd;fs; mtw;wpd; ,yf;F ,lq;fs; kw;Wk; 

njhopy;fs;
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guptff;fPopd; ePl;lkhd gpw;gf;ff;fgr;Rug;gp ntspf;fhT euk;GKis %ykhf 

,izf;fg;gl;bUf;Fk;. ,J XNkhd; vjidAk; njhFg;gjpy;iy Mdhy; 

,uz;L guptff;fPo; XNkhd;fis (xl;rpNuhrpd;> ADH) FUjpaUtpapDs; 

Ruf;Fk;. guptff; fPopd; euk;Gf; fyq;fspy; njhFf;fg;gLfpd;;w xf;rpNuhrpd; 

kw;Wk; ADH XNkhd;fs;> guptff;fPopd; ePz;l ntspf;fhT euk;GKis 

Clhf gpw;gf;ff;fgr;Rug;gpia milAk;. guptff;fPopypUe;J flj;jg;gLk;  

euk;Gf; fzj;jhf;fq;fspw;Fupa Jyq;fyhf FUjpaUtpapDs; tpLtpf;f-

g;gLk; tiu ,t; XNkhd;fs; gpw;gf;ff;fgr;Rug;gpapy; mike;Js;s ntspf;fhT  

euk;GKisfspd; Kbtplj;jpy; Nrkpf;fg;gl;Lf; fhzg;gLk;. gpw;gf;ff;fgr;Rug;  

gpapy; Ruf;fg;gLk; XNkhd;fs; mtw;wpd; ,yf;F ,lq;fs; kw;Wk; njhopy;fs; 

fPOs;s ml;ltiz 5.5 ,y; jug;gl;Ls;sJ. 

XNkhd; ,yf;F ,lk; njhopy;

ADH (rpWePu;g; 
- ngUf;F 

vjpu;g;G 

XNkhd;)

rpWePufj;jpapd; Nra;ik 

kbe;j Gd;Foha; kw;Wk; 

rpWePufj;jpd; Nru;f;Fk;  

fhd;fs;

ePu; CLGftpLk; jd;ikia mjp 

fupg;gjhy; ePu; kPsfj;JwpQ;riy 

J}z;Ljy;

xf;rpNuhrpd; Kiyr; Rug;gp kokog;ghd jirapd; RUf;fj;ij 

J}z;Ltjd; %yk; ghy; ntspj; 

js;siy J}z;Ljy;

fUg;ig jirfs; kokog;ghd  jirfisr;  

RUq;fr; nra;tjd; %yk; gpurtr; 

nra;Kiwia Nkk;gLj;jy; 

ml;ltiz 5.5 gpw;gf;ff;fgr;Rug;gp XNkhd;fs; mtw;wpd; ,yf;F ,lq;fs; kw;Wk; 

njhopy;fs;

ijnuhapl; Rug;gp

,r;Rug;gpahdJ fOj;Jg; gFjpapy;> Fuy;tisf;F rw;Wf; fPohfTk; 

thjdhspf;F Kd;dhYk; mike;Js;sJ. ,J ,uz;L Nrhizfis  

cilaJ. ijnuhapl; Rug;gp %maNlhijNuhdpd; (T3) kw;Wk; ijnuh-

f;rpd; (T3) Mfpa XNkhd;fis Ruf;Fk;. ,it xd;WNru;e;J ijnuhapl; 

XNkhd; vd miof;fg;gLk;. ijnuhapl; XNkhd; ,opT mDNrgtPjk; kw;Wk;  

ntg;g cw;gj;jpia mjpfupf;Fk;; fhNghitjNuw;Wfs;> Gujq;fs; kw;Wk;  

nfhOg;Gfspy; mDNrgj;ij xOq;fhf;Fk;. ijnuhapl; XNkhd;fs;  

Fwpg;ghf td;$L kw;Wk; euk;Gj; njhFjpfspd; rhjhuz tsu;r;rp kw;Wk; 

tpUj;jpf;F Njitahdit. ijnuhapl; XNkhd;fs; rhjhuz FUjp  

mKf;fk;> ,jaJbg;G tPjk; kw;Wk; jirj; njhdpiag; NgZjy;> rkpghL 

kw;Wk; ,dg;ngUf;f njhopw;ghLfis xOq;fhf;fy; Mfpatw;wpw;Fk;; cjTk;.  
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ijnuhapl; Rug;gpahy; Ruf;fg;gLk; kw;WnkhU XNkhd; fy;rpNuhdpd; MFk;. 

rhjhuz vy;iyia tpl FUjpapy; fy;rpak; kl;lk; caUk;NghJ fy;rpak;  

mad; kl;lj;ij Fiwf;f fy;rpNuhdpd; cjTk;. ,t; XNkhd; vd;Gf;fyq;f-

spy; njhopw;gl;L; vd;gpioaq;fspy; fy;rpak; Nrkpg;ig Nkk;gLj;Jk;;. NkYk; 

,t; XNkhd; rpWePuf rpWFoha;fspy; njhopw;gl;L fy;rpak; kPsfj;JwpQ;riy 

epNuhjpj;J fy;rpak; fopj;jiy mjpfupf;Fk;. 

guhijnuhapl; Rug;gp

guhijnuhapl; Rug;gpfs; (ehd;F rpwpa Rug;gpfs; nfhz;l njhFjp) fOj;jpy; 

mike;Js;s ijnuhapl; Rug;gpapd; gpw;Gw Nkw;gug;gpy; gjpe;J fhzg;gLk;. 

ijnuhapl; Rug;gpapd; xt;nthU NrhizapYk; ,uz;L Rug;gpfs; gjpe;J 

fhzg;gLk;. guhijnuhapl; Rug;gpfs; guhijnuhapl; XNkhid (PTH) Ruf;Fk;. 
PTH ,d;  gpujhd njhopyhf rpWePuf rpWFoha;fspy; ,Ue;J fy;rpak; 
kPs;mfj;JwpQ;rg;gLtij J}z;Ljy; kw;Wk; rpWFlypd; Clhf fy;rpak; kPs; 

mfj;JwpQ;rg;gLtijAk; J}z;Ltjd; Clhf FUjpapy; cau;fy;rpa kl;l-

j;ij Vw;gLj;Jjy; vd;gd fhzg;gLk;. ,tw;wpdhy; fy;rpak; mad; toq;fy; 

Nghjhjtplj;J PTH vd;gpy; njhopw;gl;L> fyq;fis mopj;J> vd;gpy; ,Ue;J 

FUjpf;F fy;rpak; tpLtpj;jiy Nkk;gLj;Jk;. FUjp fy;rpa kl;lj;jpy; fy;rp 

Nuhdpdpw;F (ijnuhapl; Rug;gpahy; tpLtpf;fg;gl;l) vjpuhd tpisit PTH 
nfhz;bUf;Fk;. 

ijk]; Rug;gp

neQ;riwapd; Nky; gFjpapy; khu;Gg;gl;ilf;F rw;Wg;gpd;Nd EiuaPuy;fspw; 

fpilNa ijk]; Rug;gp mike;Js;sJ. ijk]; Rug;gp ijNkhrpd; XNkh-

id Ruf;Fk;. ijNkhrpd; epzePu;f; Fopaq;fspy; (vd;G kr;irapd; jz;Lf; 

fyq;fspy; ,Ue;J cUthFk;) njhopw;gl;L T epzePu;f;Fopaq;fspd; Kjpu;r;                                                                       

rpiaAk;; tpUj;jpiaAk; xOq;fhf;Fk;. T epzePu;f; Fopaq;fs; jdpj;Jtkhd 

epu;gPldj;jpd; Kf;fpakhd $whFk;. 

$k;GUr; Rug;gp

$k;GUr; Rug;gp %isapy; mike;Js;sJ. $k;GUr; Rug;gpahy; Ruf;fg;gLk; 

nkyw;Nwhdpd; ehshe;j njhopw;ghl;L kl;lq;fs; kw;Wk; ,dg;ngUf;fj;Jld; 

njhlu;Ggl;l capupay; re;jq;fis xOq;fhf;Ftjpy; <LgLk;. gy ,ioaq; 

fspd; ehSf;Fupa re;jk;> gfYf;Fupa re;jk; vd;gtw;wpd; ,iaghf;  

fj;JlDk; gUtkiljYf;F Kd; ,ypq;f mq;fq;fspd; tsu;r;rp kw;Wk;  

tpUj;jpia epNuhjpj;jYlDk; nkyw;Nwhdpd; njhlu;Gilajhfj; njupfpd;wJ. 
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mjpupdy; Rug;gpfs;

mjpupdy; Rug;gpfs; Nrhbahd fl;likg;Gfs; MFk;. xt;nthU rpWePufj;jpd; 

Nky;Gwkhf xd;W tPjk; mike;J fhzg;gLk;. xt;nthU Rug;gpAk; ,uz;L 

gFjpfis nfhz;lJ. mjpupdy; Nkw;gl;il (ntspg;Gwk;) kw;Wk; mjpupdy; 

ikatpioak; (cl;Gwk;). ,t; ,U gFjpfspd; fl;likg;G kw;Wk; njhopw; 

ghLfs; NtWgl;lit. mjpupdy; Nkw;gl;il kw;Wk; mjpupdy; ikatpio-

aj;jhy; Ruf;fg;gLk; XNkhd;fs; clypd; jifg;Gj; J}z;lw;Ngwpd;NghJ 

,zf;fg;ghl;il Vw;gLj;Jk;. 

mjpupdy; Nkw;gl;ilahy; gpujhdkhf cw;gj;jpahf;fg;gLk; XNkhd;fs;  

FSf;NfhNfhl;bnfhapl;]; (glucocorticoids) kw;Wk; kpduNyhNfhl;bnfhapl;]; 

(mineralocorticoids) MFk;. ,t; XNkhd;fs; 'ePz;l fhy jifg;Gj; J}z;lw; 

Ngwpid" ,zf;fg;gLj;jy; kw;Wk; mDNrgj;jpd; xUrPu;j;jplepiy xOq;fh 

f;fk; Mfpa nraw;ghLfspy; gq;Ftfpf;Fk;. FSf;NfhNfhl;bnrhapl;]; MdJ 

gpujhdkhf FSf;Nfhrpd; mDNrgj;jpd; kPJ jhf;fk; nrYj;Jk;. ,it 

Gujk;> nfhOg;G Nghd;w fhNghitjNuw; my;yhjtw;wpy; ,Ue;J FSf;NfhR 

njhFf;fg;gliy Nkk;gLj;Jk;. ,jdhy; fyr;Rthrj;jpd; NghJ rf;jpiag;  

gpwg;gpf;f $basT FSf;Nfhir FUjpr; Rw;Nwhl;lj;Jf;F fpilf;fr; 

nra;Ak;;. clypw;F NkYk; FSf;Nfh]; Njitg;gLk; NghJ td;$l;Lj;  

jirapy; cs;s Gujq;fs; ciljiy Cf;Ftpj;J FSf;Nfh]; njhFg;ig 

Nkk;gLj;Jk;. mjpupdy; Rug;gpahy; cw;gj;jpahf;fg;gLk; gpujhd glucocorticoids 
Nfhl;b nrhy; MFk;. mjpupdy; Rug;gpahy; cw;gj;jpahf;fg;gLk; gpujhd min-
eralocor ticoids my;nl];uNuhd; MFk;. ,J ePu; kw;Wk; kpd;gFnghUs;fspd; 

rkdpiyia NgZtjpy; gq;FngWk;. my;nl];uNuhd; rpWePuf rpWFoha;f-

shy; Nrhbak; mad; kPsfj;JwpQ;riyAk; rpWePUld; nghl;lhrpak; mad; 

fopf;fg;gLjiyAk; J}z;Lk;;. Nrhbaj;jpd; kPsfj;JwpQ;ry; ePu;j;Njf;fj;ij 

Vw;gLj;Jtjhy; FUjpf; fstsT> FUjp mKf;fk; vd;gd mjpfupf;Fk;.

vdNt my;nl];uNuhd; XNkhd; FUjp fdtsT kw;Wk; FUjp mKf;fj;ij 

xOq;fhf;Ftjpy; gq;F tfpf;Fk;.

mjpupdy; ikatpioaj;jhy; cw;gj;jpahf;fg;gLk; XNkhd;fs; mjpupdypd; 

(vgpneg;upd;) kw;Wk; Nehu; mjpupdypd; (Nehu;vgpneg;upd;) vd;gd MFk;. ,it  

'FWfpa fhy J}z;lw;NgW" ,id ,zf;fg;gLj;Jk;. gutyhd gupT euk;Gj;  

J}z;lypd; kPJ. mjpupdy; ikatpioaj;jhy; ,e;j XNkhd;fs; Ruf;fg;gLk;. 

,t; XNkhd;fs; ,ja mbg;G tPjk; kw;Wk; FUjp mKf;fk; vd;gtw;iw 

mjpfupj;jy;> FUjpia mtrpakhd mq;fq;fSf;F (,jak;> %is> td;$l;Lj; 

jir) jpir jpUg;gy;> mDNrg tPjj;ij mjpfupj;jy; Nghd;wtw;why;  

'vjpu;j;jy; / jg;gpNahLjy;" J}z;lw;Ngiw typTwr; nra;Ak;. mjpupdy; 

ikatpioaj;jhy; Ruf;fg;gLk; ,t; XNkhd;fs;> gpujhdkhf cldbg; 

gad;ghl;bw;F Ntz;ba ,urhad rf;jp fpilf;ff; $ba msit mjp-
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fupg;gjpy; <LgLk;. ,t; XNkhd;fs; fpisf;Nfh[dpd; cilT tPjk; (<uy; 

kw;Wk; td;$l;L jirfs;)> FUjpr; Rw;Nwhl;lj;jpy; nfhOg;gkpy tpLtp-

g;G vd;gtw;iwf; mjpfupj;J clw;fyq;fspDs; rf;jpj; njhFg;Gf;fspw;fhd 

FSf;Nfhrpd; tpLtpg;ig mjpfupf;fr; nra;Ak;. 

rijapapd; ,yq;ffd;; rpWjPTfs;

rijapahdJ mfQ;Rug;gpahfTk; GwQ;Rug;gpahfTk; fUjg;gLfpd;wJ. ,J 

,iug;igf;F gpd;dhf> Kd;rpWFly; tistpDs; mike;Js;sJ. rij 

apapd; mfQ;Ruf;Fk; gFjpahd ,yq;ffd; rpWjPTfs; fyf; Fiyfshf  

rijap KOtJk; rpjwpf; fhzg;gLk;. ,t; ,yq;ffhd; rpWjPTf; $l;lk;  

gpujhdkhf FSf;fNfhd; kw;Wk; ,d;Rypd; vd;w ,uz;L XNkhd;fisr; 

Ruf;Fk;. ,it vjpu; njhopw;ghLfs; %yk; FUjpf; FSf;Nfh]; kl;l-

j;ij fl;Lg;gLj;Jk;. rijapr; rpWjPTfspd; my;gh fyq;fs; FSf;fNfhid 

Ruf;Fk; ,J gpujhdkhf FUjpapy; FSf;Nfh]; kl;lj;ij mjpfupf;fr; 

nra;Ak;. rijapapd;  rpWjPTf;  $l;l  gPw;wh  fyq;fs; ,d;Rypid Ruf;Fk;. 

,J FUjp FSf;Nfh]; kl;l Fiwit Nkk;gLj;Jk;. ,t; ,U XNkhd;fspd; 

gpujhd ,yf;F ,lq;fs; <uy; kw;Wk; td;$l;L jirfs; MFk;. (FUjpf; 
FSf;Nfhrpd; xUrPu;j;jplepiyf; fl;Lg;ghl;ilg; ghu;f;fTk;).

rddpfs;

ngz;zpw;Fupa Nrhbahd rddpfs; (#yfq;fs;) ,Ug;Gf;Fopapy; mike;jJ. 

Mzpw;Fupa Nrhbahd rddpfs; (tpijfs;) tpijg;igapDs; mike;jJ. 

,dg;ngUf;fj;Jld; tpij> #yfk; vd;gd mfQ;Ruf;Fk; njhopy;fisAk; 

Nkw;nfhs;Sk;. (Nkyjpf tpguq;fSf;F kdpjg; ngz;> Mz; ,dg; ngUf;fj; 

njhFjpfisg; ghu;f;fTk;)  

#yf Gilg;Gfs; <];Nuh[d; XNkhid cw;gj;jp nra;Ak;. kQ;rl; rlyk; 

(#y;nfhs;s gpd; #yfg; Gilg;ghy; cUthFk; fl;likg;G) GNuhn[];-

jpNuhid cUthf;Fk;. ,g; ngz; ,ypq;f XNkhd;fs; Kw;fgr;Rug;gpapy; 

,Ue;J tUk; FSH kw;Wk; LH cld; Nru;e;J khjtplha;r; rf;fuj;ij xOq; 

fhf;Fk;; fUj;jupj; jiy NgZk;; ghY}l;lypw;F Kiyr;Rug;gpia jahu;gL-

j;Jk;. ,it ngz;zpd; ,ypq;f ,ay;Gfis Vw;gLj;jy; kw;Wk; Ngzypy; 

cjTk;. NkYk; #yfq;fs; ,d;fpgpd; XNkhidAk; cw;gj;jp nra;Ak;. ,it 

Kw;fgr;Rug;gpapy; ,Ue;J FSH Ruj;jiy epNuhjpf;Fk;. 

tpijapdhy; (rpw;wpl ntspf; fyq;fs;) Mz; ,ypq;f XNkhd;  

nj];njh];jNuhd; gpujhdkhf cw;gj;jpahf;fg;gl;L Ruf;fg;gLfpd;wJ. 

nj];njh];jNuhd; tpe;J cw;gj;jpia xOq;fhf;Fk; kw;Wk; MZf;Fupa 

Jizg; ghy; ,ay;Gfis tpUj;jp nra;tijAk; NgZjiyAk; J}z;Lk;. 

NkYk; tpijfs; (nrl;Nlhyp fyq;fs;) ,d;fpgpid cw;gj;jp nra;J FSH 
Ruj;jiy epNuhjpf;Fk;. 
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mfQ;Ruf;Fk; njhFjpAld; njhlu;Ggl;l gpd;D}l;ly; nghwpKiwfs;

kdpj clypd; ,yf;F mq;fq;fs; kPJ njhopw;gLk; XNkhd;fspd; NtWgl;l 

clw;njhopypay; nra;Kiwfs; gpd;D}l;ly; nghwpKiwfshy; xOq;fhf; 

fg;gLfpd;wd. gpd;D}l;ly; vd;gJ ntspaPL / ,Wjp tpisnghUl;fshy;  

xOq;fhf;fg;gLk; nrad;Kiw MFk;. 

kdpj clypy; mNdf XNkhd;fspd; fl;Lg;ghl;L vjpu;g;gpd;D}l;ly;  

nghwpKiwiag; gad;gLj;Jk;. mjhtJ xU nra;KiwahdJ mr; 

nrad;Kiwapd; ,Wjp tpisnghUl;fshy; nkJthf;fg;gLfpd;wJ. (J}z;ly;  

xd;wpw;fhd Jyq;fy; mjd; Muk;g J}z;lypd; tpisit Fiwf;fpd;wJ.)

mfQ;Rug;gp xd;W J}z;lg;gLifapy; khj;jpuk; mr;Rug;gp FUjpapy; XNkhid 

tpLtpf;Fk;. ,yf;F mq;fj;jpy; fhl;lg;gLk; Jyq;fyhdJ vjpu;g;gpd;D}l; 

lyhy; J}z;liy kPsr; nra;Ak; my;yJ Fiwf;Fk;. J}z;ly;  

,y;yhj NghJ FUjpapy; XNkhd; kl;lk; FiwAk;. FUjpapy; rpy XNkh-

d;fspd; kl;lk; Neubahf FUjp kl;l J}z;ly;fshy; fl;Lg;gLj;jg;gL 

fpwJ. (cjhuzk; : FUjp FSf;NfhR kl;lj;jpdhy; ,d;Rypd; my;yJ  

FSf;Nfhfd;) cjhuzkhf cau; FUjpf; FSf;NfhR kl;lj;jpd;  

J}z;lyhy; ,d;Rypd; XNkhd; Rw;wpNahLk; FUjpapDs; tpLtpf;fg;gLk;. 

(rijapapy; ,Ue;J) ,J jdpj;Jtkhd ,yf;F ,ioaq;fis mile;J 

FUjp FSf;Nfh]; kl;lj;ij Fiwf;Fk;. FUjpapy; FSf;Nfh]; kl;lk; 

rhjhuz tPr;ir milAk; NghJ rijapapy; ,Ue;J Ruf;fg;gLk; ,d;Rypd; 

kl;lk; FUjp FSf;Nfh]; kl;lj;jhy; Neubahff; fl;Lg;gLj;jg;gLtJld; 

FUjp FSf;Nfh]; kl;lk; NkYk; Fiwtiltij jLf;Fk;. 

rpy XNkhd;fspd; xOq;fhf;Fk; njhFjpfs; Neu; gpd;D}l;ly; nghwpKiw 

iaf; fhl;Lfpd;wd. xU nrad;;Kiwapd; ntspaPL (,Wjp tpisT) mr; 

nrad;Kiwapd; Ntfj;ij mjpfupf;Fk;. ,t; khw;wk; NkYk; ngUg;gpf;fg; 

gLk; / tYg;gLj;jg;gLk;. Neu; gpd;D}l;ly; nghwpKiwapy; xf;rpNuhrpd; 

XNkhd; Foe;ij gpwg;G kw;Wk;; Kiyg;ghy; ntspj;js;sy; nra;Kiwapy; 

gq;nfLf;Fk;.

gpw;gf;ff;fgr;Rug;gpahy; Ruf;fg;gLk; xf;rpNuhrpd; XNkhd; gpurtj;jpd;NghJ-

fUg;ig jirr; RUf;fj;ij J}z;Lk;. ,r;RUf;fq;fs; Foe;;ijapd; jiyiaf; 

fUg;ig fOj;jpDs; js;Sk;NghJ mjd; ,Oit thq;fpfs; J}z;lg;gl;L fzj;                                                                       

jhf;fq;fs; Gyd; euk;Gf;fyq;fspD}lhf gpw;gf;ff;fgr;Rug;gpia mila 

NkYk; fgr;Rug;gp rLjpahfj; J}z;lg;gl;L FUjpapy; mjpf xf;rpNuhrpd; 

Ruf;fg;gl fUg;ig jirr; RUf;fk; NkYk; J}z;lg;gLk;. ,r;nrad;Kiw 

Foe;ij gpwf;Fk; tiu kPz;Lk; kPz;Lk; epfOk;. gpd;du; fUg;ig fOj;J 

,Oit thq;fpfspw;F J}z;ly; fpilf;fhky; NghFk;NghJ xf;rpNuhrpd; 

Ruj;jy; epWj;jg;gLk;. kw;WnkhU Neu;gpd;D}l;ly; nghwpKiwahdJ xf;rp-
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Nuhrpd; XNkhd; J}z;lyhy; Kiyr; Rug;gpapy; ,Ue;J ghy; tpLtpf;fg;gly; 

MFk;. (cU 5.21 Neu; gpd;D}l;ly; nghwpKiwAld;; njhlu;ghd xf;rpNuhrpd; 

XNkhdpd; njhopw;ghL). cwpQ;ry;; J}z;lypd; NghJ> euk;G fzj;jhf;fk; 

Gyd; euk;Gf; fyq;fspD}lhf gpw;gf;ff;fgr;Rug;gpf;F mDg;ggl;L Rw;wpNahLk; 

FUjpapy; xf;rpNuhrpd; tpLtpf;fg;gLjy; rLjpahfj; J}z;lg;gLk;. gpd; xf;rp 

Nuhrpd; Kiyr; Rug;gpfspy;; njhopw;gl;L kokog;ghd jirapd; RUf;fj;ij  

J}z;b> ghiy tpLtpf;Fk;. Gyd; Jz;lyhy; Vw;gLk; Neu;g;gpd;D}l;lyhy; 

J}z;ly; NkYk; ngUgpf;fg;gl ghy; tpLtpf;fg;gly; mjpfupf;Fk;. Neu;g;  

gpd;D}l;ly; J}z;lw;Ngwpd; tpisthy; mjpf xf;rpNuhrpd; tpLtpf;fg;gl;l 

ghy; ntspj;js;sy; mjpfupf;Fk;. 

cU 5.21 xl;rpNlhrpd; XNkhdpd; njhopw;ghl;Lld; njhlu;Gila Neu;g;gpd;D}l;ly; nghwpKiwfs;

cwpQ;Rjy;

Gyd; euk;Gf; 

fyk;

guptff;fPo; / 
gpw;gf;ff;fgr;Rug;gp

euk;Gr; Rug;Gf;fyk;

euk;G XNkhd; (xl;rpNlhrpd;)

,yf;Ff; fyq;fs; 

(Kiyr;Rug;gpapy;)

ghy; tpLtpj;jy; 
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kdpjdpy; Vw;gLk; rpy mfQ;Ruf;Fk; xOq;fPdq;fs;

nty;y ePupopT : rijapapd; ,yq;ffd; rpWjPTfshy; Ruf;fg;gLfpd;w 

,d;Rypd; XNkhDld; njhlu;Ggl;l nghJthd xOq;fPdk; MFk;. ,e;j 

xOq;fPdj;jpy; Kjyhd mwpFwp FUjpapy; FSf;Nfh]; kl;lk; toikahd 

vy;iyia tpl mjpfupj;jy; MFk;. ,t;thW FSf;Nfh]; kl;lk; FUjpapy; 

caUk; NghJ rpWePUld; FSf;NfhR fopf;fg;gLk; epiy Vw;gLk;. ,jdhy; 

rpWePu; kpifahf cUthjy; kw;Wk; jhfk; Vw;gLk;. nty;y ePupopT gpujhd-

khf 2 tifg;gLk;. tif I ePupopT> tif II ePupopT.

tif I ePupopT ,d;Rypdpy; jq;fpa nty;y ePupopT vdg;gLk;. toikahf 

Foe;ijfs; kw;Wk; ,isNahupy; ,e;j xOq;fPdk; Njhd;Wk;. clypd; 

epu;g;gPldj; njhFjp rijapapd; gPw;wh fyq;fis mopg;gjhy; Vw;gLk; Ra 

epu;g;gPld xOq;fPdk; ,J MFk;;. ,jd; tpisthf ghjpf;fg;gl;l egu;fspy; 

,d;Rypd; mjpfstpy; gw;whf;Fiw / ,y;yhky; NghFk;. gpwg;Gupikf; fhuzp 

fs;> #ow;fhuzpfs; vd;gd ,t; xOq;fPdj;Jld; njhlu;Ggl;lJ. ,ij 

fl;Lg;ghl;by; itj;jpUf;ff; Fiwe;jsT fhNghitjNuw;W kw;Wk; nfhOg;G-

zTfis vLj;jy;> FUjp FSf;Nfh]; kl;lj;ij xOq;fhf fz;fhzpj;jy;> 

fhyf; fpukg;gb ,d;Rypid Crp kUe;Njw;wy;.

tif II ePupopT ,d;Rypdpy; jq;fpapuhj ePupopT vdg;gLk;. ,e;epiy ,d;Rypd; 

cw;gj;jpapy; jq;fpapUg;gjpy;iy. ,jd;NghJ ,d;Rypd; cw;gj;jp nra;ag;gl;L> 

FUjpapDs; Ruf;fg;gl;lhYk; ,yf;F mq;fq;fs; FUjpapy; ,Ue;J  

FSf;Nfhir cs;nsLj;jypy; jtWtjhy; Njhd;Wk; epiyahFk;. ,jdhy; 

FUjpapy; FSf;Nfh]; kl;lk; caUk;. Mdhy; clw;fyq;fspDs;  

FSf;Nfh]; Fiwghlhff; fhzg;gLk;. ,e;j tif ePupopT gy;NtW fhuzp 

fshy; Vw;gLk;. Neha; jhf;f epiyf;Fupa fhuzpfshf NgUUepiy> clw; 

gapw;rpapd;ik> taJ mjpfupj;jy; kw;Wk; gpwg;Gupik fhuzpfs; vd;gd 

cs;slf;fg;gLk;. tif 2 ePupopit fl;Lg;gLj;j Fiwe;jsT fhNghitjNuw; 

kw;Wk; nfhOg;G czit vLj;jy; clw;gapw;rpAld; nty;yk; cs;nsLj; 

jiyr; rkepiyg;gLj;jy;> nghUj;jkhd kUe;Jfis vLj;jy;.

mjpguijnuhapl; epiy kw;Wk; jho;ijnuhapl; epiy

ijnuhapl; XNkhd;fspd; mrhjhuz Rug;ghy; Vw;gLfpd;w epiyahFk;.  (T3 

kw;Wk; T4) ,J ijnuhapl; Rug;gpapd; mrhjhuz njhopw;ghl;lhYk; fgr;Rug;gp 

my;yJ guptff;fPopd; xOq;fPdq;fshYk; Vw;gLk;. ,e;epiy njhlu;e;jhy;; 

ijnuhapl; Rug;gp gUf;Fk; epiy Vw;gLk; (foiy).
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mjpguijnuhapl; epiy (Hyperthyroidism)

cly; ,ioaq;fspy; T3 kw;Wk; T4 XNkhd;fspd; kl;lk; kpifahf mjpfup-

g;gjhy; ntspf;fhl;lg;gLk; epiy MFk;. nghJthd tpisTfshf ,opT 

mDNrg tPjk; mjpfupj;jy;> epiw ,og;G> #lhd epiyik (warm)> tpau;it 

mjpfupg;G kw;Wk; tapw;Nwhl;lk; Vw;gLk;. rpy epiyikfspy; fz;fs;  

tPf;fkilAk; epiyf;F ,l;Lr; nry;Yk;. (tpop gpJf;fk;) kw;Wk; foiy. rpfpr;ir                                                                          

Kiwahf KO ijnuhapl; Rug;gp my;yJ mjd; xU gFjpia rj;jpu  

rpfpr;ir %yk; mfw;wy;> kw;Wk; ijnuhapl; XNkhd; Ruj;jiy epWj;j kUe;-

Jfis gad;gLj;jy; vd;gd cz;L. 

jho;ijnuhapl; epiy (Hyporthyroidism)

ijnuhapl; Rug;gpapy; ,Ue;J ijnuhapl; XNkhd;fs; (T3 kw;Wk; T4)  

NghJkhd msT Ruf;fhikahy; jho;ijnuhapl; epiy Vw;gLk;. Kw;fgr;  

Rug;gpapd; TSH cw;gj;jpf;F Fiwthy; my;yJ cztpy; mabd; gw;whf; 

Fiwahy; Vw;gLk;. nghJthd tpisTfshf jho; ,opT mDNrg tPjk;> 

epiw mjpfupg;G> Nrhu;T> tul;rp> Fspuhd Njhy;> kw;Wk; kyr;rpf;fy; vd;gd 

Vw;gLk;. czTld; mjpfsT mabd; cs; vLj;jy; / tha; %ykhd  

ijnuhapl; XNkhd; rpfpr;ir vd;gtw;why; ,e;epiyik fl;Lg;gLj;jg;gLk;. 

kdpj clypd; mfr;#oiy Fwpj;j vy;iyfspw;Fs; khwpypahfg; 

NgZjy;

XUrPu;j;jplepiy (Homeostasis)

Gwr; #oypy; Fwpg;gplj;jf;fsT khw;wq;fs; Vw;gLfpd;wNghJk; clypd; mfr; 

#oiy xLq;fpa clw;njhopypay; vy;iyapDs; vy;iyapy; khwpypahf 

NgZfpd;w cWjpahd epiy XUrPu;j;jplepiyahFk;. clypd; ntspg;Gwkh-

fTs;s #oy; Gwr;#oy; vd miof;fg;gLk;. fyq;fs; thOk; Clfj;ij 

toq;Ffpd;wJk; clw;fyq;fis mLj;Js;sJkhd #oy; mfr;#oy; MFk;. 

clypd; mfr;#oypw;fhd cjhuzk; FUjp kw;Wk; rpw;wpil  ntspf;Fupa 

ghap MFk;. mNdf tpyq;Ffs; kw;Wk; kdpjd; ngsjpf> ,urhad ,ay;Gf-

spd; tPr;ir XUrPu;j;jplepiyapy; fhz;gpf;fpd;wd. cjhuzk; : kdpj cly; 

ntg;gepiy khwpypahf Ngzg;gly;. FUjp pH, FUjp FSf;Nfh];> FUjp 

gpurhuzr; nrwpT Nghd;wtw;iw xU FWfpa clw;njhopypay; vy;iyapy; 

itj;jpUj;jy;. kdpj clypd; mfr;#oiy cWjpahfTk;> rkepiyapYk; 

NgZtjw;Fk; kdpj clypw;Fupa rpwg;ghd epiyikfisAk; tpUj;jpahf; 

Ftjw;Fk; xUrPu;j;jplepiy Kf;fpakhdjhFk;. 

kdpj clypd; XUrPu;j;jplepiyf;Fupa fl;Lg;ghl;L njhFjpfs; vjpu;  

gpd;D}l;ly; nghwpKiwfspy; gpujhdkhf jq;fpAs;sJ. ,jdhy; mfr;#o 
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ypy; Vw;gLk; ghuJ}ukhd (Serious) khw;wq;fs; jLf;fg;gl;L khwhj epiy 

Ngzg;gLfpd;wJ. cly;ntg;gepiy> FUjp FSf;Nfh]; Nghd;w khwp-

fis xUrPu;jplepiy Fwpj;j ngWkhdj;jpy; (epak epiy) my;yJ mjw;F 

mz;ikahfg; NgZfpd;wJ. epak epiyf;F Nkyhf my;yJ fPohf khwpf-

spy; Vw;gLk; Vw;wj;jho;Tfs; J}z;ly;fshfj; njhopw;gl;L czupfshy; 

fz;lwpag;gLk;. czupapypUe;J rkpf;iQ ngwg;gLk;NghJ fl;Lg;ghl;L 

ikakhdJ J}z;lw;Ngiwr; rLjpahfj; J}z;lf;$ba ntspaPnlhd;iwg; 

gpwg;gpf;Fk;. ,j; J}z;lw;NgwhdJ> khwpfis epak epiy kl;lj;jpw;F kPsr; 

nra;tjpy; cjTk; clw;njhopypay; nraw;ghL xd;whFk;. J}z;ly;fSf; 

fhd J}z;lw;NgWfs; vjpu;g;gpd;D}l;ly; Kiwapy; fl;Lg;gLj;jg;gLtjhy; 

epakepiy kl;lk; va;jg;gLfpd;wJ.

kdpj cly; ntg;gepiyapd; xUrPu;j;jplepiyf;Fupa xOq;fhf;fk;

,urhad jhf;fq;fspd; tPjj;ij ntg;gepiy ghjpf;fpd;wJ. vdNt xU 

rPu;j;jplepiyf;Fupa fl;Lg;ghL kdpj cliy rpwg;ghd ntg;gepiyapy;  

NgZfpd;wJ. kdpjdpd; rhjhuz cly; ntg;gepiy 37 °C (36.5 C - 37.5 C). 
vjpu;gpd;D}l;ly; nghwpKiwfshNyNa kdpj cly; ntg;gepiy fl;Lg;gL-

j;jg;gLfpd;wJ. kdpj cly; ntg;gepiy rhjhuz tPr;rpw;F ntspNa ,Ug; 

gpd; %isapd; guptff;fPopy; mike;Js;s '(cly; ntg;gepiy fl;Lg;ghl;L 

ikak;)" euk;G fyq;fspd; xU $l;lk; ntg;gepWj;jpahfj; njhopw;gLk;. ,J 

cly; ntg;gepiyahdJ epak kl;lj;ij milAk; tiu> ntg;g ,og;Gg; 

nghwpKiwfis VTtjd; %yk; my;yJ ntg;gg; ngWifg; nghwpKiw 

fis Nkk;gLj;Jtjd; %yk; KiwNa ntg;gepiy mjpfupg;G my;yJ  

ntg;gepiyf; FiwTf;fhd J}z;lw;Ngiw fhl;Lk;. 

(xU kdpjd; ntg;gkhd #oypy; cs;sNghJ) cau; Rw;way; ntg;gepiy 

ahdJ Njhypy; cs;s ntg;g thq;fpfshy; fz;lwpag;gLk;. (clw;gapw;rp 

apd; gpd; cau cly; ntg;gg; gpwg;ghf;fj;jhy;) cau;> Mokhd cly; 

ntg;gepiy ntg;gkhd FUjp guptff;fPopD}lhfr; nry;Yk;NghJ guptff;fP 

opYs;s ntg;gepiyf;F czu;Ts;s euk;G Kbtplq;fshy; fz;lwpag;gLk;.  

,e;j euk;Gf; fzj;jhf;fq;fs; guptff;fPopd; 'cly; ntg;gepiy fl;Lg;ghl;L 

ikaj;jpw;F" (ntg;gepWj;jpf;F) mDg;gg;gLk;. epak kl;lj;ij tpl cly; 

ntg;gepiy mjpfupg;gjd; J}z;lw;Ngwhf guptff;fPopd; 'ntg;gepWj;jp' fzj;-

jhf;fj;ijf; flj;Jk;NghJ ntg;g ,og;G nghwp Kiwfs; capu;g;ghf;fg;gLt-

Jld; ntg;gg; ngWifg; nghwpKiwfs; epNuhjpf;fg;gLk;. ,jD}lhf cly; 

ntg;gepiy epakepiy milAk; tiu Fiwf;fg;gLk;. 

cly; ntg;gepiyf; Fiwit gpd;tUk; ntg;g ,og;G nghwpKiwfs;  

Nkk;gLj;Jfpd;wd. 
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• Njhypy; cs;s FUjpf; fyd;fs; jsu;tila #lhd FUjp> FUjp  

kapu;f;Foha;fspy; epug;gg;gl fjpu;tPry; %yk; Njhypd; Nkw;gug;gpy; ,Ue;J 

ntg;gk; ,of;fg;gLk;. 

•  tpau;itr; Rug;gpfspy; ,Ue;J tpau;it Ruj;jy; mjpfupf;Fk;. ,J Mtpah-

fpf; Fspuy; %yk; ntg;g ,og;ig Nkk;gLj;Jk;.

cly;ntg;gepiy kPz;Lk; rhjhuz epiyia milAk; NghJ> 

Njhypd; #lhd ntg;gepiy czu;Ts;s thq;fpfspd; J}z;ly;fs;  

epWj;jg;gl guptff;fPopd; ntg;g epWj;jpf;fhd rkpf;iQfs; vjpu;gpd;D}l;ly;                   

nghwpKiwahy; epWj;jg;gLk;. gpd;du; Nkyjpf ntg;g ,og;G nghwpKiw 

fs; epWj;jg;gLtJld; Rw;way; gFjpfspw;fhd (Njhy;) FUjpg; gha;r;rYk;  

toikf;F jpUk;Gk;. 

Rw;way; ntg;gepiy Fiwthf cs;sNghJ Njhypy; cs;s Fspu;thq;fpfs; 

czu;e;J nfhs;Sk;. Mokhd cly; ntg;gepiy Fiwit ($Ljyhd 

ntg;g ,og;G> cly; ntg;gg; gpwg;ghf;ff; FiwT vd;gtw;why;) guptff; 

fPopd; ntg;gepiy czu; euk;G Kbtplq;fs; czUk;. ,q;F gpwg;gpf;fg;gLk; 

euk;G fzj;jhf;fq;fs; guptff;fPopy; cs;s cly; ntg;gepiy fl;Lg;ghl;L 

ikaj;jpw;F (ntg;gepWj;jp) mDg;gg;gLk;. cly; ntg;gepiyahdJ epak 

epiyia tpl FiwtilAk;NghJ guptff;fPopd; ntg;gepWj;jpahy; ntg;gg; 

ngWifg; nghwpKiwfs; capu;g;ghf;fg;gLk;; ntg;g ,og;G nghwpKiwfs; 

epNuhjpf;fg;gLk;. ,jdhy; epak epiyia milAk;tiu cly;ntg;gepiy 

mjpfupf;Fk;. 

gpd;tUk; ntg;gf; fhg;G kw;Wk; ntg;gg; ngWifg; nghwpKiwfs; 

cly; ntg;gepiy mjpfupg;ig Nkk;gLj;Jfpd;wd.

•  Njhypd; FUjpf; fyd;fs; RUf;fkilAk;. ,jdhy; FUjp Njhypy; ,Ue;J 

Mokhd ,ioaq;fspw;F jpirjpUg;gg;gLk; vdNt Njhypd; Nkw;gug;gpD}

lhf ntg;g ,og;G Fiwf;fg;gLk;.

• eLq;Fjy; - tpiuthdJk;> kPz;Lk; kPz;Lk; Vw;gLfpd;wJkhd td;$l;Lj; 

jirr; RUf;fj;jpdhy; ntg;gk; gpwg;gpf;fg;gly;.

•  kapu; epWj;jpj; jirfspd; RUf;fq;fshy; XusT ntg;gk; gpwg;gpf;fg;gly;.

•  ijnuhapl; XNkhd;fs; (cjhuzk; : ijnuhf;rpd;) kw;Wk; mjpupdyPd; Ruj; 

jy; mjpfstpy; J}z;lg;gl;L FUjpapy; tpLtpf;fg;gLk;. ,jdhy; mDNrg 

tPjk; kw;Wk; fy mDNrgk; vd;gd mjpfupf;f (tpN\lkhf <uypy; cs;s 

nfhOg;gpd; xl;rpNaw;wk;) mjpfsT ntg;gk; cw;gj;jpahFk;.
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cly; ntg;gepiy rhjhuz tPr;ir milAk;NghJ Njhypd; Fspu;  

ntg;gepiy czu; thq;fpfspd; J}z;ly;fs; epWj;jg;gl guptff;fPopd; ntg;g 

epWj;jpf;fhd rkpf;iQfs; vjpu; gpd;D}l;lypy; nghwpKiwahy; epWj;jg;gLk;. 

gpd;du; Nkyjpf ntg;g gpwg;G nghwpKiwfs; clypy; epWj;jg;gLtJld; 

Rw;waYf;fhd FUjpNahl;lk; toikf;F jpUk;Gk;.

xU rPu;jplepiyf;Fupa FUjp FSf;Nfh]; kl;l xOq;fhf;fk;

(czT mUe;jhj epiyapy;) kdpjdpd; rhjhuz FUjp FSf;Nfh]; 

kl;lk; 70 - 110 mg / 100 ml. ,t; FSf;Nfh]; msthdJ clw;fyw;fspd; 

cldb ahd NjitfSf;F NghjkhdjhFk;. ePupopT Neha; mw;wtu;fspy; 

xU ehspy; clw;nwhopypapay; vy;iyfSf;Fs; FSf;Nfhrpd; kl;lj;jpy; 

Vw;w ,wf;fq;fs; fhzg;gLk;. kdpj clypy; FUjp FSf;Nfh]; kl;lk;  

rijapahy; Ruf;fg;gLk; ,U XNkhd;fspd;; vjpu; vjpu; Md nraw;ghLfshy;  

xUrPu;j;jplepiyapy; fl;Lg;gLj;jg;gLk;. mt; XNkhd;fs; ,d;;Rypd; kw;Wk; 

FSf;Nfhfd; vd;gd MFk;.

FUjp FSf;Nfh]; kl;lk; epak epiyia tpl mjpfupf;Fk;NghJ 

,yq;ffd; rpWjPTfspy; ,Ue;J gPw;wh fyq;fshy; ,d;Rypd; XNkhd;  

Ruj;jy; J}z;lg;gl;L FUjpr; Rw;Nwhl;lj;jpy; tpLtpf;fg;gLk;. ,d;Rypd; 

FUjpf; FSf;NfhR kl;lf; Fiwit Nkk;gLj;Jtjw;Fj; jdpj;Jt-

khd ,yf;F ,ioaq;fspd; kPJ nraw;gLk;. FUjpr; Rw;Nwhl;lj;jpYs;s 

,d;RypdhdJ clw;fyq;fspDs; FSf;NfhR flj;jg;gLjiyAk; clw; 

fyq;fshy; ATP  cw;gj;jp nra;tjw;fhd FSf;NfhR gad;gLj;jiyAk;  

J}z;Lfpd;wJ. (FSf;NfhrhdJ fhgdPnuhl;irl;L kw;Wk; ePuhf cilf; 

fg;gLfpd;wJ.) mj;Jld; FSf;NfhrhdJ> <uy;> td;$l;Lj; jirf;fyq; 

fspy; fpisf;Nfh[dhfTk; nfhOg;gpioaq;fshfTk; Nrkpf;fg;gLk;.  

FUjpf; FSf;Nfh]; kl;lk; rhjhuz tPr;ir milAk;NghJ NeubahfNt 

rijapapy; ,Ue;J ,d;Rypd; Ruf;fg;gLtij vjpu;g;gpd;D}l;ly; nghwpKiw 

%yk; fl;Lg;gLj;Jk;. ,g;nghwpKiw %yk; FSf;;Nfh]; kl;lk; rhjhuz 

vy;iyia tpl NkYk; FUjpapy; tPo;r;rpailjy; jLf;fg;gLk;. 

rhjhuz vy;iyia tpl FUjp FSf;Nfh]; kl;lk; tPo;r;rpailAk;NghJ rij 

apapd; ,yq;ffd; rpWjPtpYs;s my;gh fyq;fshy; FSf;Nfhfd; XNkhd; 

FUjpr; Rw;Nwhl;lj;jpDs; Ruf;fg;gLk;. ,t; XNkhd; jdpj;Jtkhd ,yf;F 

,ioaq;fspy; njhopw;gl;L FUjp FSf;Nfh]; kl;l mjpfupg;ig Nkk;gLj;-

Jk;. <uy; kw;Wk; td;$l;Lj; jirf;fyq;fspy; fpisf;Nfh[dpy; cilg;ig 

FSf;Nfhfd; XNkhd; Nkk;gLj;jp FUjpapDs; FSf;Nfhir tpLtpf;Fk;. 

FUjpapy; FSf;Nfh]; kl;lk; rhjhuz tPr;ir milAk;NghJ vjpu;g;gpd; 

D}l;ly; nghwpKiwahy; FUjpf; FSf;Nfh]; kl;lk; Neubahf FSf;Nfhfd;  
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Ruj;jy; epNuhjpf;fg;gLk;. ,jdhy; rhjhuz vy;iyf;F Nkyhf FUjpapy; 

FSf;Nfh]; kl;lk; cau;jy; jLf;fg;gLk;.

gpurhuz rPuhf;fk;

#oy; rhu;ghf> nkd;rt;Tf;Ff; FWf;fhf clw;ghapapy; cs;s ePu;> cg;G-

f;fspd; rkdpiyia (gpurhuz rkepiyia) NgZk; nra;Kiw gpurhuz 

rPuhf;fk;. gpurhuz rkdpiyapd; NghJ fyj;jpd; cl;GwKk;> ntspg;GwKk; 

ePupdsT kw;Wk; cg;Gf;fspd; nrwpT rkkhf fhzg;gLk;. gpurhuz rPuhf;-

fypd; Kf;fpaj;Jtk; mq;fpapd; clypDs; rpwg;ghd gpurhuz mKf;fj;ij 

khwpypahf NgZjy; MFk;. kdpjdpy; FUjpapd; nkhj;j fdtsT> kw;Wk; 

KjYU> ,ioag;ghapapy; fiue;Js;s gjhu;j;jq;fspd; nrwpT vd;gd  

rhjfkhd tPr;rpDs; khwpypahff; fhzg;gLk;. 

kdpj cly; ,uz;L topfspy; gpurhuz rkepiyia milfpd;wJ.

1. ePupd; msit fl;Lg;gLj;jy;

2. clypdhy; ,of;fg;gLk; / cs;nsLf;fg;gLk; cg;gpd; msit fl;Lg;gL-

j;jy;.

FUjpapy; cs;s ePupd; xUrPu;j;jplepiy guptff;fPopdhy; fl;Lg;gLj;jg;gLk;.

guptff;fPopy; cs;s gpurhuz thq;fpfs; %isapd; Clhf FUjp nry;Yk; 

NghJ gpurhuzr; nrwpitf; fz;lwpaf; $bait. FUjpapy; gpurhuzr; 

nrwpTf;Fj; J}z;lw;Ngwhf guptff;fPo; jhf czu;T> (gpurhuz mKf;fk;) 

gpw;gf;ff;fgr;Rug;gpahy; ADH  Ruf;fg;gly; Nghd;wtw;iw fl;Lg;gLj;Jk;.

clw;njhopypay; vy;iyfSf;F mg;ghy; FUjpapd; gpurhuzr; nrwpT  

mjpfupf;Fk; NghJ guptff;fPopy; cs;s gpurhuz thq;fpfs; czUk;. ,J 

gpw;gf;ff;fgr;Rug;gpia J}z;Ltjhy; ADH XNkhd; FUjpr; Rw;Nwhl;lj;Jf;Fs; 
tpLtpf;fg;gLk;.

ADH rpWePufr; rpWFoha;fspy; njhopw;gl;L rpWePufj;jpapd; Nra;ik kbe;j 

rpWFoha; kw;Wk; Nru;f;Fk; fhdpy; ePu; kPsmfj;JwpQ;riy J}z;Lk;. ,jdhy; 

nrwpthd rpWePu; cUthFk;. 

FUjpg; gpurhuzr; nrwpT FiwTgLk;NghJ ADH Ruf;fg;glhJ. ,jdhy; 
rpWePufj;jpapd; Nra;ikkbe;j rpWFoha; kw;Wk; Nru;f;Fk; fhdpy; ePu; kPs 

mfj;JwpQ;ry; epWj;jg;gLk;. Ijhd rpWePu; ntspNaWk;. NkYk; jho; FUjp 

fdtsT> kw;Wk; jho; FUjpr; Nrhbak; mad; Mfpait rpWePufj;ij  

J}z;b mq;fpNahnud;rpd; II I cw;gj;jpahFk;. ,J mjpupdy; Nkw;gl;ilia 

J}z;b my;nl];nuNuhd; XNkhidr; Ruf;fr; nra;Ak;. ,jd; J}z;lyhy;  

rpWePuf rpWFoha;f spy; Na+ MdJ kPs mfj;JwpQ;ry; J}z;lg;gLk;. 
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,jdhy; FUjpapd; fdtsT> FUjp mKf;fk; vd;gd mjpfupf;Fk;. vdNt 

kdpj clypd; gpurhuz rPuhf;fj;jpy; rpWePufk; gpujhd gq;F tfpf;fpd;wJ. 

xUrPu;j;jplepiyapy; <uypd; gq;F

<uyhdJ kdpj clypd;; capu;g;ghd mq;fk; MFk;. ,J kdpj clypd; 

xU rPu;j;jplepiyia NgZtjpy; Kf;fpa gq;F tfpf;fpd;wJ. ,jd; njhopw; 

ghLfshf>

 y fhNghitjNuw; mDNrgk; 

FUjpapd; FSf;Nfh]; kl;lj;ij rhjhuz tPr;rpy; NgZtjpy; <uy; Kf; 

fpa gq;F tfpf;fpd;wJ. (cztUe;jypd; gpd;) FUjp FSf;Nfh]; kl;lk; 

mjpfupf;Fk; NghJ ,d;Rypd; J}z;ly; fhuzkhf FSf;Nfh]; fpisf; 

Nfh[dhf Nrkpf;fg;gLk;. (gl;bdp fhuzkhf) FUjp FSf;Nfh]; kl;lk; 

FiwAk; NghJ FSf;fhNfhd; XNkhd; nry;thf;fpdhy; fpisf;Nfh[d; 

FSf;Nfhrhf khw;wg;gLk;.

 y nfhOg;G mDNrgk;

clypw;F mjpfsT rf;jp Njitg;gLk; NghJ <uw; fyq;fspy; Nrkpf;fg;gl;l 

nfhOg;ghdJ mDNrgj;jpd; %yk; ATP I cw;gj;jpahf;fpd;wJ. 

 y Guj mDNrgk;

<uw;fyq;fspy; Gjpa Gujj; njhFg;gpw;F Njitaw;w rpy mkpNdh mkpy-

q;fspd; iejurd; gFjp mfw;wg;gl;L (mikd; mfw;wy;) rpWePUld; fop-

f;fg;gLk; my;yJ fhNghitjNuw;whf khw;wg;gl;Lg; Gjpa mj;jpahtrpakw;w  

mkpNdhmkpyj; njhFg;gpy; gad;gLj;jg;gLk;. (uhd;]kpNdrd;)

NkYk; <uyhdJ my;Gkpd;> FNshgpa+ypd; Nghd;w KjYUg; Gujq;fis      

mkpNdh mkpyq;fspy; ,Ue;J njhFf;fpd;wd.

 y nrq;Fopaq;fspd; cilT kw;Wk; Ez;Zapu;j; njhw;wYf;F vjpuhd 

ghJfhg;G

kdpjdpy; <uy;> nrq;Fopaq;fs; cilf;fg;gLk; ,lkhFk;. ngUe;jpd; fyq; 

fs; <uypy; ,Ug;gjhy; Ez;Zapu; ghJfhg;gpy; <LgLfpd;wJ.

 y kUe;Jfs; kw;Wk; eQ;Rfis eQ;rfw;wy;

<uyhdJ eQ;rfw;wypy; Kf;fpa gq;F tfpf;fpd;wJ.
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 y ntg;g cw;gj;jp 

clypd; cau; mDNrg tPjKs;s mq;fkhf <uy; njhopw;gLtjhy; gpujhd 

ntg;gk; gpwg;gpf;fg;gLk; mq;fk; ,J MFk;. 

 y Nghrizg;gjhu;j;jq;fis Nrkpj;jy;

fpisf;Nfh[d;> nfhOg;gpy; fiuAk; tpw;wkpd;fshd A, D, E, K ePupy;                

fiuAk; rpy tpw;wkpd;fshd tpw;wkpd; B12 kw;Wk; Fe, Cu Nghd;w mj;jpahtrp 

akhd cNyhfq;fis <uy; Nrkpf;Fk;.

 y XNkhd;fis capu;g;gw;wjhf;fy;

capupay; njhopw;ghl;bd; gpd; rpy XNkhd;fis <uy; njhopw;ghlw;w                 

epiyf;F khw;Wk;. 

 y gpj;jk; Ruj;jy;

gpj;jj;jpy; cs;s $Wfis <uw;fyq;fs; njhFf;fpd;wd. ,it nfhOg;G 

rkpghl;bw;F Kf;fpaj;Jtk; cilad. NkYk; nrq;Fopa fyq;fspd;  

cilthy; cw;gj;jpahFk; gpyp&gpid foptfw;Wk;.  
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,dg;ngUf;fk; (Reproduction)

tpyq;FfspilNa fhzg;gLk; ,dg;ngUf;f Kiwfs;

mq;fpfspd; epyTifia cWjpg;gLj;Jtjw;fhf> mNj ,dj;ijr; Nru;e;j 

jdpad;fspd; Gjpa re;jjpia cUthf;Fk; xU capupaw; nrad;Kiw 

,dg;ngUf;fk; MFk;. tpyq;FfspilNa ,uz;L tifahd ,dg;ngUf;f 

Kiwfs; fhzg;gLfpd;wd. mit ,ypq;fkpy; Kiw ,dg;ngUf;fKk; 

,ypq;fKiw ,dg; ngUf;fKk; MFk;. ngUk;ghyhd tpyq;Ffspd;  ,dg; 

ngUf;f Kiw gpujhdkhf ,ypq;fKiw ,dg;ngUf;fk; MFk;. Ks;se; 

jz;bypfspy; tpNrlkhf gy ,ypq;fkpy; Kiw ,dg;ngUf;f eltbf;iffs; 

fhzg;gLfpd;wd.

,ypq;fkpy;Kiw ,dg;ngUf;fk;

Kl;il my;yJ tpe;jpd; ,izjy; ,d;wp jdpahd xU ngw;NwhupypUe;J 

Gjpa jdpad;fis cUthf;Ffpd;w nraw;ghL ,ypq;fkpy;Kiw ,dg;ng 

Uf;fk; vdg;gLk;. ,J ,ioAUg;gpuptpd; %yNk tpyq;Ffspy; KOik 

ahf epfOfpd;wJ. ,t;tpdg;ngUf;fkhdJ xU jdpahd ngw;NwhupypUe;J 

tpiuthfj; jdpad;fis ngUf;fpf; nfhs;Sk; eilKiw MFk;. Vnddpy; 

Nrhbiaj; NjLtjw;fhd NeuKk; rf;jpAk; mtrpakpy;yhky; Nghfpd;wJ. 

,q;F cUthf;fg;gLk; vr;rq;fs; gpwg;Gupik uPjpapy; xj;jitahfTk; ngw;                                                                        

Nwhiu xj;jjhfTk; fhzg;gLfpd;wd. Ks;se;jz;bypfspw; fpilapy; gy;NtW 

,ypq;fkpy; Kiw ,dg;ngUf;fq;fs; fhzg;gLfpd;wd. mitahtd mUk; 

Gjy;> Jz;LgLjy; Gj;Japu;g;G kw;wk; fd;dpg;gpwg;G vd;gdthFk;.

 y mUk;Gjy; : ,J xU tpyq;fpy; ,Ue;J ntsptsu;r;rpfs; cUthfp Gjpa 

mq;fpfis cUthf;Fk; xU ,ypq;fkpy; Kiw ,dg;ngUf;fk; MFk;. 

cjhuzk; Hydra. xU fyj;jpzpT ,ioAUg;gpuptpd; %yk; gpuptile;J 

rpwpa jdpad;fis cUthf;Ffpd;wJ. mjhtJ xU ngw;NwhupypUe;J 

gpupe;J vr;rq;fs; cUthFk;.

 y Jz;LgLjYk; Gj;Japu;g;Gk; : ,JTk; ,ypq;fkpy; Kiw ,dg;ngUf;fk; 

MFk;. ,jd;NghJ xU mq;fp my;yJ mjd; xU  gFjp gy Jz;lq;fshf 

gpupfpd;wJ. xt;nthU Jz;lj;jpypUe;Jk;  xU jdp  mq;fp cUthfp 

d;wJ. ,oe;j clw;ghfk; kPs; tsu;r;rp miltjpy; gq;FngWfpd;wJ. 

cjhuzk; Fwpg;gpl;l rpy mdypl;Lg;; GOf;fs; gy;NtW flw;gQ;Rfs; 

kw;Wk; ielhupad;fs;.

 y fd;dpg;gpwg;G : ,J ,ypq;fKiw ,dg;ngUf;fj;jpd; xU mrhjhuz 

tbtk; MFk;. xU Kl;ilapypUe;J fUf;fl;ly; eilngwhky; xU 

KOikahd mq;fp cUthf;fg;gLjy; MFk;. gy Ks;se;jz;byp                                            
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fspy; fd;dpg;gpwg;G fhzg;gLfpd;wJ. mitahtd. NjdPf;fs;> vWk;Gfs;     

Vgpl;Lf;fs; Fotpfs;. ,q;F mq;fpfs; xU kbakhfNth my;yJ ,Ukb 

akhfNth fhzg;glyhk;. NjdPf;fspy; -  Mz; NjdPf;fs; (Nrhk; gpfs;) 

fUf;fl;lf;$ba xU kba epiwTlypfs; MFk;. ,it fd;dpg;gpwg; 

gpd; %yk; ,dk;;ngUFfpd;wd. ,q;F ngz; NjdPf;fSk; Ntiyahs; 

NjdPf;fSk; fUf;fl;ba Kl;ilapy; ,Ue;J ,Ukbakhd epiwAlyp 

fhf tpUj;jpailfpd;wd. Ks;se;jz;bypfspy; kpf mupjhf fd;dpg;gpwg;G 

mtjhdpf;fg;gLfpd;wJ. cjhuzk; gy;ypfs;> rpy kPd;fs;.

,ypq;fKiw ,dg;ngUf;fk;

,uz;L mq;fpfspd; ,uz;L  Gzupfs; ,iztjd; tpisthf xU ,Ukba 

Efk; cUthfp mjpypUe;J xU Gjpa mq;fp cUthFk; nrad;Kiw 

,ypq;fKiw ,dg;ngUf;fk; MFk;. ngz; Gzupfs; ngupjhfTk; mira 

KbahjjhfTk; Mz; Gzupfshd tpe;Jf;fs; nghJthf miraf;$bad  

thfTk; rpwpadthfTk; cs;sd. Mz; GzupAk; ngz; GzupAk; ,iz 

tjd; %yk; ,Ukba fyk; cUthf;fg;gLk;. ,J Efk; vdg;gLk;. Ef 

khdJ ,ioAUg;gpuptpd; %yk; xU mq;fpahf tpUj;jpailAk;.

ngUk;ghyhd tpyq;Ffs; gpujhdkhf ,ypq;fKiw ,dg;ngUf;fj;jpdh 

NyNa ,dg;ngUf;fk; milfpd;wd.

 y Gzup cUthf;fk; : tpyq;Ffspy; ,dg;ngUf;f fykhf Gzupfs; fUjg; 

gLfpd;wd. (tpe;Jfs; > Kl;ilfs;) ,it guk;giu myFfis xU 

re;jjpapy; ,Ue;J mLj;j re;jjpf;F flj;Jfpd;wd. xt;nthU Gzup 

fSk; xU kbakhd ,dg;ngUf;f fyq;fshFk;. rdd mq;fq;fshd 

tpNrl mq;fq;fs; tpyq;Ffspy; fhzg;gl;L xLf;fw;gpuptpd; %yk; Gz 

upfis cUthf;Ffpd;wd. 

 y <upypq;f mq;fpfSk; Vfypq;f mq;fpfSk; : <upypq;f mq;fpfspy; Mz;> 

ngz; ,ypq;f mq;fq;fs; fhzg;gLk;. vdNt xU mq;fpapy; ,Ue;J 

Mz;> ngz; Gzupfis cUthf;f $bajhf ,Uf;Fk;. cjhuzk;. 

kz;GO. Vfypq;f mq;fpfshy; Mz; my;yJ ngz; ,ypq;f mq;fk; 

khj;jpuNk fhzg;gLk;. vdNt Mz; my;yJ ngz; Gzupfs; ntt;NtW 

mq;fpfspypUe;J cUthFk;. cjhuzk; kdpjd;

 y fUf;fl;ly; : Kl;ilapdJk; tpe;jpdJk; fUf;fs; (Gzupfs;) kpf 

neUf;fkhf ,izjy; fUf;fl;ly; vdg;gLk;. ,J Gwf;fUf;fl;lyh 

fNth mff; fUf;fl;lyhfNth ,Uf;fyhk;. 

 Gwf;fUf;fl;ly; : ,J ePu;r;#oy;fspy; eilngWfpd;wJ. ,jd;NghJ         

ngz;Zk; MZk; Gzupfis ntspr;#oypy; tpLtpf;fpd;wd. mj;Jld; 
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ePupNyNa fUf;fl;ly; epfo;fpd;wJ. ,q;F fUf;fl;lYf;F <uypg;ghd 

#oNy mtrpakhfpd;wJ. Vnddpy; tpe;J Kl;ilia Nehf;fp ePe;Jt 

jw;F ePUlfk; mtrpakhfpd;wJ.

 cjhuzk; :  ngUk;ghyhd Ks;se;jz;bypfs; 

   <Ulfthopfs;

   ngUk;ghyhd vd;G kPd;fs;

 mff; fUf;fl;ly; : tpe;Jfs; ngz; ,dg;ngUf;f njhFjpapy; my;yJ 

mjw;F mUfpy; Nru;f;fg;gl;L ngz; ,dg;ngUf;fj; njhFjpf; fhdpy; 

fUf;fl;ly; epfo;fpd;wJ. cjhuzk; g+r;rpfs;> Kiya+l;bfs;. ntsp#oy; 

cyu;thf cs;s epiyapy; tpe;Jfs; cyu;tilahky; Kl;ilia 

nrd;wile;J fUf;fl;Ltjw;F mff;fUf;fl;ly; cjTfpd;wJ. Mz; 

Gdu;r;rp mq;fj;jpdhy; toq;fg;gLk; tpe;Jf;fis ngUk;ghYk; ngz; 

,dg;ngUf;f RtL Vw;W Kjpu;tile;j Kl;ilf;F mtw;iw toq;Fk;. 

mff;fUf;fl;lypy; Gwf;fUf;fl;lYld; xg;gpLifapy; Fiwe;jsthd 

Mz; Gzupfs; cUthf;fg;gLfpd;wd. ,jdhy; gpuptilAk; Efj;jpd; 

cau;e;jstpyhd jg;gp tho;jy; rhj;jpakhFk;. mff;fUf;fl;ly; Kisaj;                                                           

jpw;F cautpyhd ghJfhg;ig toq;Ffpd;wJ. ngUk;ghyhd tpyq;Ff 

Sf;F ngw;Nwhupd; ghJfhg;G cz;L. mff;fUf;fl;liy Nkw;nfhs;Sk; 

gwitfs;> efUapu;fs; Nghd;wtw;wpy; mff;fUf;fl;ly; Kl;ilfs; 

xLfspdhy; ghJfhf;fg;gLtJld; mfnkd;rt;TfSk; ePupog;gpypUe;Jk;   

ngsjPf  ghjpg;Gf;fspypUe;Jk;  ghJfhf;fpd;wd. rpy mq;fpfspy; Kis 

aq;fs; ngz;  ,dg;ngUf;f  Rtl;bDs;  tpUj;jpapd;  ve;j xU epiy 

apYk; ghJfhj;J nfhs;sg;gLfpd;wd.

,ypq;fKiw ,ypq;fkpy;Kiw ,dg;ngUf;fq;fspd; Kf;fpaj;Jtq;fs;

,dq;fspd; epyTifia cWjp  nra;tjw;F  ,ypq;fKiw ,dg;ngUf;fKk; 

,ypq;fkpy; ,dg;ngUf;fKk; cjTfpd;wd. 

,ypq;fkpy;Kiw ,dg;ngUf;fj;jpy; ngw;Nwhupy; ,Ue;J tYthd vr;rq;fs; 

Njhd;Wtjw;F cjTfpd;wJ. ,jdhy; Nrhbiaj; NjLtjw;fhd NeuKk; 

rf;jpAk; mtrpakpy;iy. 

,ypq;fkpy; Kiw ,dg;ngUf;fj;jpy; cUthf;fg;gLk; kungr;rq;fs; xd;Wf;  

nfhd;W gpwg;Gupikapay; uPjpapy; xj;jpUg;gJld;  Fbj;njhifapy; gpwg; 

Gupikapay; khwy;fs; ,Ug;gjpy;iy. ,ypq;fkpy; Kiw ,dg;ngUf;f 

khdJ cWjpahdJk; rhjfkhdJk; Md #oy;njhFjpapy;  ngUksthd 

vr;rq;fis cUthf;f$bajhf cs;sJ. vt;thwhapDk; ngw;Nwhu;f;fyj; 

jpy; tpfhuk; Vw;gLtjdhy; ,ay;Gfs; khw;wkilayhk;. #oypy; Vw;gLk; 

khw;wq;fs; kungr;rq;fspdJ capu;g;gpj;jYf;Fk; jg;gpg;gpioj;jYf;Fk;                        

ghjpg;ig Vw;gLj;Jk;. 
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jPq;F tpistpf;Fk; tpfhuq;fs; ,Uf;FNkahdhy; #oy;khw;wq;fs; Fbj; 
njhifapYs;s vy;yhj; jdpad;fspw;Fk; jPq;F gaf;ff; $bajhf ,Uf;Fk;.

,ypq;fkpy;Kiw ,dg;ngUf;fj;Jld; xg;gpLifapy; ,ypq;fKiw ,dg; 

ngUf;fj;jpd; NghJ xLf;fw;gpuptpw;Fupa kPsr;Nru;f;iffs; ngwg;gLtj 

dhy; NtWgl;l gpwg;Gupikaikg;Gf;fs; nfhz;l mq;fpfis ngwf; $ba 

jhf cs;sJ. ,dg;ngUf;fj;jpd;NghJ cUthf;fg;gl;l jdpj;Jtkhd 

guk;giuayF Nru;f;iffs; khwpf; nfhz;bUf;Fk; xU ,dj;jpd; ,dg;                                                                    

ngUf;fj;jpy; ntw;wp kw;Wk; jg;gpg; gpioj;jiy Nkk;gLj;jyhy; ,ypq;fKiw 

,dg;ngUf;fk; rhjfkhf mikAk;. kPsr;Nru;tjdhy; cUthFk; gad; 

jUk; guk;giu myFfs; ,irthf;fq;fSld; $u;g;ig Ntfg;gLj;jyhk;. 

,ypq;fKiw ,dg;ngUf;fj;jpd; NghJ guk;giu myFfs; kPsxOq;fikf; 

fg;gLk;. ,jdhy; Fbj;njhifapypUe;J jPq;fhd guk;giu myFj; njhif 

fis kpf vspjhf ePf;f cjTjy; ,dq;fspd; jg;gpg; gpioj;jiy mjpf 

upf;fr; nra;Ak;. 

kdpj Mz; ,dg;ngUf;fj; njhFjpapd; fl;likg;Gk; njhopw;ghLk;

cU 5.22 : kdpj Mz; ,dg;ngUf;fj;njhFjpapd; nkhj;jf; fl;likg;G (miktplj;ijf; 

Fwpg;gjw;fhfr; rpy ,dg;ngUf;fj;Jld; njhlu;G my;yhj gFjpfSk; ngauplg;gl;Ls;sd.)

Neu;Fly;

Fkpo;rpWePu;topr; 

Rug;gp

tpijNkw;wpzpT

tpijg;ig

tpij

Rf;fpyGlfk;

rpWePu;g;ig

rpWePu;f;fhd;
Kd;dpw;Fk; Rug;gp

mg;ghw; nrYj;jp

rpWePu;top

Mz;Fwp

tPrw;fhd;

kdpjdpd; gpujhd mfj;Jf;Fupa Mz; ,dg;ngUf;f mq;fq;fshd rddp 

fs; tpijfs; MFk;. ,tw;wpdhy; tpe;Jf;fSk; ,dg;ngUf;f XNkhd;f 

Sk; cw;gj;jp nra;ag;gLfpd;wd. tpijNkw;wpzpTfs; Kjpu;e;j tpe;Jf;fis        

Nrkpf;fpd;wd. Jizr;Rug;gpfspdhy; tpe;Jf;fs; ePe;Jtjw;Fupa gjhu;j;jq;fs; 

Ruf;fg;gLfpd;wd. ,jpYs;s fhd;fs; Kjpu;e;j tpe;Jf;fs; flj;jg;gLtjw;F 

cjTfpd;wd. kdpjdpd; ntspg;Gw rdd mq;fq;fshf tpijg;igAk; tpij 

fSk; fhzg;gLfpd;wd.

 y tpijg;ig : clw; RtupdJ kbg;gpdhy; Njhd;Wk; ig cUthd fl;l 

ikg;G tpijg;ig MFk;. ,J ,uz;L jLg;giwfshf gpupf;fg;gl;Ls;sJ. 

xt;nthU miwAk; xU tpijia nfhz;Ls;sd. xU tpijNkw; 

wpzpT tpe;J ehzpd; xU gFjp vd;gd tpijg;igf;Fs; njhq;fpathW 

fhzg;gLk;.
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 y tpijfs; : tpijg;igapDs; tpijfs; fhzg;gLtjhy; clypd;          

ntg;gepiyAld; xg;gpLifapy; 2 °C Fiwthf Ngzg;gLfpd;wd. cly; 

ntg;gepiyAld; xg;gpLifapy;  Fiwe;j  ntg;gepiy cs;s NghJ 

xOq;fhd tpe;jhf;fk;  epfof;$bajhf  cs;sJ. cly; FopapDs;                   

tpijfs; tpUj;jp mile;J fhzg;gLk;. gpwg;gpw;Fr; rw;W Kd;du; ,t; 

thwhd ,wf;fNkw;gLk;. clyiwf;F ntspNa tpijg;ig fhzg;gL 

tjhy; tpijfs; Fspu;r;rpahf Ngzg;gLfpd;wd. mj;Jld; nky;ypa                                                                          

gilapdhy; Nghu;f;fg;gl;lit. xt;nthU tpijAk; gy rpW Nrhizfisf;  

nfhz;bUf;Fk;. xt;nthU rpW NrhizAs;Sk; cau;e;jstpy; RUz;l 

Rf;fpyr; rpWFoha;fis nfhz;bUf;Fk;. tpe;Jf;fs; ,r;Rf;fpyr; rpW 

Foha;fshy; cw;gj;jp nra;ag;gLfpd;wd. tpe;jhf;fj;jpd;NghJ ntt;NtW 

fyq;fs; cUthf;fg;gl;L Mjhuf;fyq;fis #o;e;J fhzg;gLfpd;wd. 

,t;thjhuf; fyq;fs; Nrl;Nlhypapd; fyq;fs; vdg;gLk;. Nrl;Nlhyp 

apd; fyq;fs; Rf;fpyr; rpWFoha;fspd; RtupypUe;J cs;splj;jpw;Fs; 

ePl;lg;gl;bUf;Fk;. ,f;fyq;fs; ,d;`pgpd; vd;w XNkhidr; Ruf;Fk;.  

mj;Jld; tpe;Jg;gpwg;gpd; NghJ cUthd ,it tpUj;jpailAk;                                                                             

fyq;fSf;F NghriziaAk; ,izg;igAk; toq;Ffpd;wd. Rf;fpyr; 

rpW Foha;fSf;F ,ilapYs;s rpw;wpilntspf; fyq;fs; vDk; fyq;fs; 

$l;lq;fshff; fhzg;gLk;. ,iybf;;fpd; fyq;fs; nu];nu];nuNuhd; 

vDk; XNkhidr; Ruf;fpd;wd. mj;Jld; me;jpNuh[d;fs; vDk; XNkhd; 

fisAk; Ruf;Fk;. ,it g+g;giljypd; gpd; tpe;Jg;gpwg;ig mjpfupf;f 

cjTgit. Rf;fpyr; rpWFoha;fs; xd;wpizf;fg;gl;L jdpahd rpW    

Foha;fhd; xd;W tpijapd; Nkw;Gwj;jpy; cUthFk;.

 y tpijNkw;jpzpT : tpijapDs; xd;wpize;j Rf;fpyr; rpWFoha;fspyp                                      

Ue;J cUthFk; ePz;l kPz;Lk; kPz;Lk; RUz;l ,Wf;fkhfg;nghjp 

nra;ag;gl;l jpzpT tpijNkw;wpzpT vdg;gLk;. Rf;fpyr; rpWFoha;                             

fspypUe;J cUthFk; tpe;J tpijNkw;wpzpTs; flj;jg;gLfpd;wJ. 

,J mjpf ePskhdjhf ,Ug;gjdhy; (Vwj;jho 6 m) ,jD}lhf                                                                            

tpe;Jf;fs; mirtjw;F 3 thuq;fs; vLf;Fk;. ,t;thW nry;Yfpd;w Neuj;jpy;                                                                            

tpe;Jfs; Kjpu;tiltJld; miraf;$baitahfTk;khWk; Kjpu;e;j                                                                        

tpe;Jf;fs; ntspNaw;wg;gLk;tiu tpijNkw;jpzptpy; Nrkpf;fg;gl;bUf;Fk;.

mg;ghw;nrYj;jp tPrw;fhd; rpWePu;top kw;Wk; Mz;Fwp tpe;J tPrypd; NghJ 

xt;nthU tpijNkw;jpzptpy; ,Ue;Jk; jirr;nrwpthd Foha;fshd mg;ghw; 

nrYj;jpfspd; Clhf tpe;Jf;fs; mirtpw;Fs;shFk;. xt;nthU tpij                            

Nkw;wpzptpypUe;Jk; Njhd;Wk; fhd;fs; rpWePu;g;igf;F gpd;dhy; mijr;Rw;wp 

,ize;J ePl;lg;gl;l Rf;fpyg;Glfj;jpy; ,Ue;J tUk; fhd;fspd; Clhf      

tPrw;fhd; cUthFk;. tPrw;fhd; rpWePu;topAs; jpwf;fpd;wJ. ,J tpe;J       

fSk; Rf;fpyKk; rpWePUk; ntspNaWk; topAkhFk;. mj;Jld; tpe;Jf;fis 

ngz;,dg; ngUf;fw; njhFjpapDs; nrYj;Jtjw;F gad;gLk;. rpWePu;top 
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rpWePUk; Rf;fpyKk; mirAk; ghijahFk;. rpWePu;top Mz; Fwpapd; Clhf 

nry;Yk;. Mz;Fwp jpupgile;j ehsq;fisAk; kapu;Jisf; Foha;fisAk; 

epkpupioaq;fisAk; nfhz;l fl;likg;ghFk;. 

tpe;Jg; gpwg;G

Kjpu;e;j tpijapYs;s jz;Lf;fyq;fs; ,ioAUg; gpuptiltjdhy; tpe;Jg; 

gpwg;Gf; fyq;fs; cUthFk;;. ,k;Kjyhd tpe;Jf;Fopaq;fs; 4 tpe;Jf;fyq; 

fis xLf;fw;gpuptpd; %yk; cUthf;Fk;. epw%u;j;j vz;zpf;if ,Ukba 

vz;zpf;ifapypUe;J xUkba vz;zpf;iff;F khw;wg;gLk;.

tpe;jhF fyq;fs; tpe;Jf;fshf tpaj;jk; milfpd;wd. tpe;Jf;fs; jiy> 

eLj;Jz;L> thy; Nghd;wtw;iw nfhz;bUf;Fk;. tpe;Jf;fs; Rf;fpyr; rpW 

Foha; cs;splj;jpDs; gazpj;J tpijNkw;wpzpit milfpd;wd. ,jd; 

NghJ ,it Kjpu;tile;J miraf;$bajhf khWfpd;wd. 

Mz;fs; taJ te;j gpd; Rf;fpyr; rpWFoha;fspw;fpilapy; cs;s                        

rpw;wpilntspf;fyq;fs; nj];nj];uNuhidr; Ruf;Fk;. tpe;Jg;gpwg;gpd; 

ntt;NtW epiyfspyhd fyq;fSk; tpNrl fykhd Nrl;Nlhypapd; fyj; 

Jld; ,ize;j epiyapy; fhzg;gLk;. ,J mtw;wpw;F Mjhuj;ijAk;                                 

NghriziaAk; mspf;Fk;.

a b

c

d

cU 5.23 : (a) tpij (b) Rf;fpyr; rpWFoYU Mfpatw;wpd; neLf;Fntl;LKfj; 

Njhw;wKk; (c) tpe;J gpwg;Gr; nrad;KiwAk; (d) tpe;jpd; Njhw;wk;

a

tpijNkw;wpzpT

Kjy;tpe;Jf; 

Fopak;

Jiz 

tpe;Jf;Fopak;

tpe;jhFfyk; tpe;Jg;gpwg;Gf; 

fyk;
Nrw;Nwhypapd; 

fyf;fU

tpij cs;splk;

tpe;J
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tpe;Jg;gpwg;Gj;jha;f;fyk;

tpe;Jg;gpwg;Gf;fyk;

Kjy; tpe;Jf; Fopaq;fs;

Jiztpe;Jf; Fopaq;fs;

tpe;jhFfyk;

,ioAUg; gpupTfs;

,ioAUg; gpupTfs;

,ioAUg; gpupTfs;

xLf;fw;gpupT I

xLf;fw;gpupT II

tpe;Jf;fyk;

epw%u;j;jk;

fU

fOj;J
,iokzp

KjYU nkd;rt;T

thy;eLj;Jz;Ljiy

cU 5.24 : tpe;jpd; mbg;gilf; fl;likg;G

xt;nthU tpe;Jk; %d;W gFjpfisf; nfhz;bUf;Fk;. mitahtd jiy> 

eLj;Jz;L> thy; vd;gdthFk;. jiyapy; xUkbakhd fU fhzg;gl;L 

ngw;NwhUf;Fupa gpwg;Gupik jfty;fis flj;Jtjw;F cjTk;. 

jiyapd; Kw;Gwkhf xU tPq;fpa Glfk; fhzg;gLk;. ,J cr;r%u;j;jk;. 

vdg;gLfpd;wJ. ,J ePu;g;gFg;G nehjpq;fisf; nfhz;bUf;Fk;. Kl;ilapDs; 

tpe;Jf;fs; CLUtjw;F cjTk;. tpe;jpd; eLj;Jz;L gy ,iokzpfisf; 

nfhz;bUe;J mirTf;F Njitahd rf;jpia toq;Ftjw;F cjTk;. 
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thy; ePz;l xU rTf;F Kisiaf; nfhz;bUf;Fk;. ,J 9 + 2 vDk; 

Ed;Gd; Foha; fl;likg;Gf;fisf; nfhz;bUf;Fk;. ,J ika %u;j;jj;                       

jpdhy; cUthf;fg;gLk;. tpe;J ngz; ,dg;ngUf;f Rtl;bd; ePz;l Fohapd; 

Clhf Kl;ilia Nehf;fp ePe;Jtjw;F cjTk;. 

Rf;fpyk; 

%d;W Jizr;Rug;gpfspd; Rug;Gk;> tpe;JfSk; kw;Wk; ghapfSk; xd;whf 

Rf;fpyk; vdg;gLk;.

tPrypd; NghJ Rf;fpyk; MdJ rpWePu; rddg; ghijapd; Clhf ntspNaw; 

wg;gLfpd;wJ. nghJthf xU tPrypd; NghJ ntspNaw;wg;gLk; Rf;fpyk;;               

2 - 5 ml tiu fhzg;glyhk;. ,jpYs;s tpe;Jf;fshdJ 40 - 100 kpy;ypad; 

xU kpy;ypyPw;wUf;F MFk;. ,Wjp tPrypy; tpe;Jf;fs; 10 % I Fiwe;js 

tpy; nfhz;bUf;fyhk;. Rf;fpyj;jpd; gpujhd gFjp Rf;fpyg;Glq;fs; Kd;              

dpw;Fk; Rug;gp Mfpatw;wpd; Rug;Gf;fis cs;slf;fp ,Uf;Fk;.

Rf;fpyk; MdJ gy;NtWgl;l $Wfisf; nfhz;bUf;Fk;. mitahtd rPjk;> 

nehjpaq;fs;;> Gu];uhfpyhd;bd;fs;> tpw;wkpd; C> rpj;jNul;Lf;fs; Gul;NlhR 
Nghd;wit MFk;. tpe;Jf;fspd; Clfj;ij ,it cUthf;Ffpd;wd.

Rf;fpyk; jput Clfj;ij toq;fp tpe;Jf;fs; mira cjTk;. mj;Jld; 

ngz; ,dg;ngUf;f Rtl;by; cs;s mkpyj;jd;ikia eLepiyahf;f 

cjTk;. tPrypd; gpd;du;  mtw;wpd; tho;f;if fhykhdJ Vwj;jho 48 - 72 

kzpj;jpahyq;fs; MFk;.

Mz; ,dg;ngUf;fj; njhFjpapd; Jizr; Rug;gpfs;

%d;W njhFjp Jizr;Rug;gpfs; fhzg;gLfpd;wd. ,r;Rug;Gf;fs; tpe;Jf;fs; 

ePe;Jtjw;Fk; capu;tho;tjw;Fk; mtrpakhdit MFk;. mitahtd Rf;fp 

yg;Glfk;> Kd;dpw;Fk; Rug;gp Fkpo;rpWePu;topr;Rug;gp my;yJ $g;gupd; Rug;gp 

vd;gdthFk;.

Rf;fpyg;Glfq;fs;

Nrhbahd rpwpa ig Nghd;w Rug;gpfs;. ,it jbj;j kQ;rs; epwkhd                 

Rug;igr; Ruf;fpd;wd. ,J tPrypd; NghJ ntspNaw;wg;gLtJ. Rf;fpyg; 

ghak; fhuj; jd;ikahdJ. Nahdpklypd; mkpyj;jd;ikia eLepiy                       

ahf;f cjTtJ. ,J rPjk; gpuf;;NlhR> jpusYf;;fhd nehjpak;> m];Nfhgpf;               

mkpyk; Xuplg;;gLj;jg;gl;l Gu];uhfpshd;bd; Nghd;w rPuhf;fpfs; Nghd;wtw; 

iwf; nfhz;lJ. gpuf;;NlhR tpe;Jf;fSf;F rf;jp toq;Ffpd;wJ. jpusyhf;fp 

nehjpak; Rf;fpyj;ij tPrypd; gpd;du; jpusr; nra;tjw;Ff; fhuzkhdJ. 

Rf;fpyg;Glfj;jpd; Rug;Gf;fs; Rf;fpyj;jpd; Vwhj;jho 60 % I Mf;Ffpd;wd. 

xt;nthU Rf;fpyg;GlfKk; xU rpwpa fhdpd; cjtpAld; tPrw;fhdpDs;               

jpwf;fpd;wd. 
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 y Kd;dpw;Fk; Rug;gp : ,r;Rug;gp rpWePu;g;igf;F fPo;g;Gwkhf mike;J 

s;sJ. ,J xU ghy; Nghd;w mlu;j;jp Fiwe;j ghapia Neubahf                         

rpWePu; topapDs; rpwpa fhd;fspd; topahf jpwf;fpd;wJ. ,g;ghap                   

jpusyhf; fpfs;> jpusy;vjpu; nehjpaq;fs; rpj;jpNuw;Wf;fs;  Nghd;w   

tw;iwf; nfhz;lJ.  ,J Vwj;jho 30 % Rf;fpyj;ij mikg;gJ.

Fkpo; rpWePu;topr;; Rug;gp my;yJ $g;gupd; Rug;gp : ,J xU Nrhbahd                

rpwpa Rug;gp MFk;. ,J rpWePu; topNaahdJ. Kd;dpw;Fk; Rug;gpf;F fPohf 

fhzg;gLtJ. ,J xU njspthd fhuj;jd;ikahd rPjj;ij Ruf;fpd;wJ. 

,r;Rug;gp rpWePu; topapy; vQ;rpAs;s rpWePupdhy; Vw;gLk; mkpyj;jd;ikia 

eLepiyahf;FtJ. ,J rpWePu;topapd; Xuq;fis krfpLtJ. 

Mz; ,dg;ngUf;fj; njhFjpapd; XNkhd; fl;Lg;ghL

tpe;Jg;gpwg;ghf;fk; 

tpij

v
j
pu
;g
;g
pd
;D
}l
;l
y
;

v
j
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y
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cU 5.25 : Mz; ,dg;ngUf;fj;njhFjpapd; XNkhd; fl;Lg;ghL 

guptff;fPo;

Kw;gf;ff; fgr; Rug;gp

Nrw;Nwhypapd; fyk; Nybf;fpd; fyk;

nj];nu];jpNuhd;,d;fpgpd;

GnRH

FSH LH

 y Mz;fspd; g+g;giljYf;F Kd;dhd fhyg;gFjpapy; guptff;fPop                                            

ypUe;J GnRH cUthf;fg;gLfpd;wJ. ,jd; tpisthf Kw;gf;ff; fgr;Rug;                 

gpapy; ,Ue;J FSH, LH vd;gd tpLtpf;fg;gLk;. ,t; XNkhd;fs; mjpfupg; 

gjd; fhuzkhf Kjpu;e;j Mz; ,dg;ngUf;fj; njhFjpapd; njhopw;ghL 

Cf;Ftpf;fg;gLk;. XNkhd;fs; tsu;r;rp> tpUj;jp g+g;giljy; ,dg;ngUf; 

fr; nraw;ghLfs; Nghd;wtw;iw xOq;fhf;Fk;. 

 y FSH, LH XNkhd;fs; tpijapy; fhzg;gLk; ntt;NtW fyq;fspy; 

nraw;gLtjd; %yk; tpe;Jg; gpwg;ig ,l;Lr; nry;Yk;. 
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 y FSH  Nrw;Nwhypapd; fyq;fisj; J}z;b tpUj;jpailAk; tpe;Jf;f 

Sf;Fg; Nghrizia toq;Fk;. 

 y LH Nybf;fpd; fyq;fisj; J}z;b nj];nj];NuhidAk; NtW                 

me;jpNuh[d;fisAk; Ruf;fr; nra;J tpe;jhf;fj;ijj; J}z;Lfpd;wJ. 

 y kdpjupy; ghy; XNkhd;fspd; cw;gj;jp ,uz;L Vjpu;; gpd;D}l;ly;                          

nghwpKiwfs; %yk; ,ypq;f epw %u;j;jq;fspdhy; fl;Lg;gLj;jg;gL   

fpd;wJ.

 y nj];nu];jpNuhd; GnRH, FSH vd;gd FUjpapy; mjpfupg;gij epNuh                  

jpf;Fk;. ,it guptff;fPopYk; Kw;gf;ff;fgr;Rug;gpapYk; nraw;gLtj 

dhy; Vw;gLk; tpisthFk;. 

 y Nrw;Nwhypapd; fyq;fshy; Nkyjpfkhf Ruf;fg;gLk; ,d;fpgpdpdhy; 

Kw;gf;ff; fgr;Rug;gp J}z;lg;gl;L FSH Ruj;jy; Fiwf;fg;gLk;. 

 y ,t;thwhd vjpu;g;gpd;D}l;ly; nghwpKiwfs; thapyhf nj];nu];jpNuhd;> 

me;jpNuh[pd; Nghd;wtw;wpd; nrwpTfs; Ngzg;gLfpd;wd. 

ngz; ,dg;ngUf;f njhFjpapd; fl;likg;Gk; njhopw;ghLk;

#yfq;fs;

#yff;fhd;

Gilg;Gfs;

fUg;igr; Rtu;

Nahdpkly;fUg;igf; fOj;J

fUg;ig
fUg;igafj; 

Njhy;

a
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Kjyhd 

Gilg;Gfs; ikatpioak;

Gilg;Gj; jputk;

Kjpu;e;j #yfg; Gilg;Gfs;

Kjpu;tilAk; Gilg;Gfs;

Kl;il / #y;

cile;j fpuhgpad; 

Gilg;G

#y;

kQ;rs; rlyk;

Kw;whf 

cUthfpa 

kQ;rl; rlyk;

ehu;j;jd;ikahd 

ntz;rlyk;

FUjpf; 

fyd;fs;

%yTapu; 

Nkyzp

b
cU 5.26 : (a) kdpjg; ngz; ,dg;ngUf;f njhFjpapd; nkhj;jf; fl;likg;G (b) kdpjg; ngz;zpd; 

#yfnkhd;wpd; fl;likg;G

ngz; ,dg;ngUf;fj; njhFjpapd; gpujhd mff; fl;likg;Gf;fshtd ,uz;L 

#yfq;fs;> ,uz;L fUg;igf; Foha;fs;> fUg;ig> Nahdpkly; Nghd;w 

itahFk;. 

#yfq;fs; : ngz; ,dg;ngUf;f rdd mq;fq;fshf ,uz;L #yfq;fs; 

fhzg;gLfpd;wd. ,it fUg;igAld; ,U gf;fq;fspYk; tapw;Wf; Fop 

apDs; ,izaq;fspdhy; ,izf;fg;;gl;l epiyapy; fhzg;gLfpd;wd.

#yfq;fspy; ngz; Gdupfs; Nrkpf;fg;gLtJld; #y;nfhs;tjw;F Kd;dhd 

fhyg;gFjpapy; tpUj;jpailaTk; nra;fpd;wd. mj;Jld; #yfq;fs; ,dg; 

ngUf;f rf;fuj;jpd; NghJ eilngWk; clw;nwhopypay; khWghLfSf;F 

Ntz;ba Njitahd XNkhd;fis cw;gj;jp nra;fpd;wd.

#yfq;fs; ,uz;L ,ioag; gilfisf; nfhz;Ls;sd. mitahtd 

ntspg;Gwkhd Nkw;gl;ilAk; cl;Gwkhd ikatpioaKk; MFk;.                                

xt;nthU #yfj;jpYk; ntspg;gil MdJ njhLg;gpioaj;jpdhy; MdJ. 

,J %y Tapu Nkyzpapdhy; Nghu;f;fg;gl;Ls;sJ. ,jd; ntspg;gil MdJ 

ntt;NtW tpUj;jp epiyfspy; cs;s #y; Gilg;Gf;fisf; nfhz;Ls;sJ. 

xt;nthU Gilg;Gk; xU Kl;ilf; Fopaj;ijAk; mjidr;#o Gilg;Gf;                                

fyq;fisAk; nfhz;lJ. Kl;ilf; Fopak; gFjpgl tpUj;jpaile;jJ.

Gilg;Gf; fyq;fs; tpUj;jpailAk; Kl;il Fopaj;jpw;F ghJfhg;igAk; 

NghrizAk; toq;Fgit. Kl;ilahf;fj;jpd; NghJ #yfj;jpy; ,Ue;J 

JizKl;ilf;Fopa ntspNaw;wKk; mj;Jld; Kj yhk; KidTly; ntsp 

Naw;wKk; epfOk;. #y; #yfj;jpypUe;J Jiz Kl;ilf;Fopa epiyapy; 

ntspNaw;wg;gLk; tpe;Jf;fs; Jiz Kl;ilf;Fopaj;ij CLUTtjdhy; 

JizKl;ilf; Fopak; NkYk; gpupt ile;J Kjpu;e;j Kl;ilia cUthf; 
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Fk;. kdpj #yhdJ tl;ltbtkhd  fyk; ,J 23 jha;topf;Fupa epw %u;j;                                                                     

jq;fisf; nfhz;bUf;Fk;. xg;gPl;lstpy; mjpfkhd FopaTUitf;          

nfhz;lJ. mj;Jld; Kl;ilf; Fopaj;ijr; Rw;wp gy jhq;F fyq;fSk; 

fhzg;gLk;. ,jidtpl Nkyjpfkhf KjYU nkd;rt;tpw;Fk; jhq;F fyq; 

fSf;Fk; ,ilapy; xU njspthd gil fhzg;gLk;.

fUg;igf; Foha;fs; : fUg;igf; Foha;fs;; / gNyhg;gpadpd; Foha;fs; 
fUg;igapy; ,Ue;J ePl;lg;gl;l epiyapy; fhzg;gLgit. xt;nthU #yfKk; 

Gdy; tbt Jthuj;jpd; Clhf  jpwf;Fk;. mjd; tpl;lk; MdJ fUg;igf; 

Fohapd; ePsj;jpd; topNa NtWgLk;. fUg;igf;F mzpj;jhd gFjpapy;        

FWfpajhf fhzg;gLk;. #yfq;fSf;F mzpj;jhf fUg;igf; Foha;fs; 

mfd;witahff; fhzg;gLk;. #y;nfhs;siyj; njhlu;e;J fUg;igf;                 

Foha;fspy; cl;;Gw Nkyzpapy; fhzg;gLk; gprpu;fspd; mirT Kl;ilf; 

Fopaj;ij clw;FopapYs;s ghapia cs;spOg;gjd; %yk; Nrfupj;Jf;               

nfhs;tjw;F cjTk;.

fUg;ig : ,J jbj;jJ. Ngupf;fha; cUthd miw. kPs;jftpay;GilaJ. 

gil nfhz;l Nkyzp cilaJ. fu;g;gfhyj;jpy; tpupe;J nfhz;L Kjpu; 

%yTUitf; mlf;fpf; nfhs;Sk; ,ay;GilaJ. fUg;igafj; Njhy;                  

ngupJk; fyd; nrwpT kpf;fJ. fUg;igapDila Nra;ikahd ghfk; xLq;fp 

fUg;igf; fOj;ij cUthf;Fk;. ,J NahdpklypDs; jpwg;gJ.

Nahdpkly; : Nahdpkly; ntspg;Gw cl;Gw ,dg;ngUf;f mq;fq;fis 

njhlu;GgLj;JtJ. Nahdpkly; tpe;Jf;fs; tpLtpf;fg;gLk; gFjpahfTk;                 

gpwg;Gg; fhy;thahfTk; njhopw;gLtJ. 

Kl;ilg;gpwg;G

kdpjg; ngz;zpy; Kjpu;e;j Kl;ilg;gpwg;G eilngWtjw;F ePz;l fhyk; 

vLf;Fk;. Kjpu;r;rpailahj Kl;ilfs; tpUj;jpailAk; Kisaj;jpd; 

#yfj;jpNyNa  Njhw;Wtpf;fg;gLfpd;wd. vdpDk;  ,k;Kl;ilfs; jkJ 

Kjpu;r;rpia Nkw;nfhs;s gy tUlq;fs; my;yJ gy jrhg;jq;fs;  vLf;Fk;. 

Kl;ilahf;fj;jpd;NghJ xLf;fw;gpuptpy; FopaTU rkkw;w Kiwapy;                                  

gpuptilAk;. ,jd;NghJ vy;yh FopaTUTk; jdpg;gLj;jg;gl;L xU kfl; 

fyj;jpDs; nry;Yk;.  

,f;fyk; tpUj;jpaile;J Kl;ilahf khWk;. xLf;fw;gpuptpd; kw;iwa 

tpisT KidTlyhFk;. mJ rpwpa fykhff; fhzg;gLk;. ,k; KidTly; 

gpd;du; moptilfpd;wJ. tpe;J gpwg;Gg; Nghy; my;yhJ  Kl;ilg; gpwg;G gpwg;                                                                        

gpw;F Kd; Muk;gpj;J Vwj;jho 50 taJtiu njhlu;;e;J eilngWfpd;wJ. 

tpe;Jg; gpwg;igg; Nghy; my;yhJ Kl;ilg; gpwg;ghdJ gy ,ilaPLfisf; 

nfhz;lJ. 
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Kl;ilg;gpwg;gpd; gbKiwfs;

 y ngz;Kjpu;%ytpdJ Kisa epiyapNyNa Kd;Ndhbf; fyq;fspypUe; 

Jk; Kl;ilf; fyq;fs; cUthfj; njhlq;Ffpd;wd. 

 y Kl;ilg; gpwg;Gf; fyq;fs; ,ioAU gpuptpd; %yk; gpupe;J Njhd;Wk; 

fyq;fs; xLf;fw; gpupT I ,y; gpwg;gpw;F Kd;djhf epWj;jg;gLfpd;wd. 

 y ,it xt;nthd;Wk; Kjy; Kl;ilf; Fopaq;fs; MFk;. xt;nthU Kjy; 

Kl;ilf; FopaKk; rpwpa Gilg;nghd;wpy; fhzg;gLgit. Gilg;gpd; 

Fopiar; #o fhzg;gLk; fyq;fs; ghJfhg;gspg;git. gpwg;gpd; NghJ 

#yfq;fs; ,uz;Lk; 1 - 2 kpy;ypad; Kjy; Kl;ilf; Fopaq;fisf;                     

nfhz;lit. ,tw;Ws; g+g;giljYf;Fk; epue;ju khjtplha; epWj;jj;                 

jpw;Fk; ,ilNa 500 tiuapyhdit KOikahf Kjpu;r;rpailAk;. 

 y g+g;giljypd; Muk;gj;jpy; ,Ue;J FSH MdJ Mtu;j;jdj;jpw;Fupa                                                                 

Kiwapy; xU rpwpa Gilg;gpdJ tsu;;r;rpiaAk; tpUj;jpiaAk;                    

J}z;Lk;. xt;nthU khjKk; ,tw;Ws; xd;W kl;Lk; KOikahf Kjpu;r;rp                                                                             

milAk;. ,f;fhyg; gFjpapy; Kjy; Kl;ilf; Fopankhd;W xLf;fw;                

gpupitg; g+u;j;jpahf;fp JizKl;ilf; FopaKk; Kjyhk; KidTl 

YkhFk;. mjd; gpd;du; xLf;fw; gpupT II Muk;gpf;Fk;. Mdhy; mJ 

mDttj;ijapy; jw;fhypfkhf epWj;jg;gLk;. 

 y xLf;fw; gpupT II ,y; jilg;gl;bUe;j Jiz Kl;ilf; Fopak; #y; 

nfhs;sypd; NghJ Kjyhk; KidTlYld; Gilg;G cile;J tpLtpf; 

fg;gLk;.  

 y Jiz Kl;ilf; Fopnkhd;iw tpe;njhd;W CLUTk; NghJ xLf;fw; 

gpupT II g+u;j;jpahfp Kjpu;r;rpaile;j #Yk; II Mk; KidTlYk; tpL 

tpf;fg;gLk;. ,uz;L xLf;fw; gpupTfSk; rkkw;w FoptUg; gpupTfs; 

%yk; g+u;j;jpahfp ,uz;L KidTly;fisAk; xU #iyAk; cUthf; 

Fk;. KidTly;fs; rpijgit. Jiz Kl;ilf; Fopaj;ij tpe;njhd;W 

CLUttjdhy;  tpe;jpd; jiyiaf; nfhz;l Kjpu;e;j #y; my;yJ 

Kl;il Kl;ilg; gpwg;gpd; Ngwhfj; Njhw;Wtpf;fg;gLk;. xUkba tpe;jp 

dJk; #ypdJk; fUf;fsJ ,izjy; fUf;fl;ly; MFk;.

 y #yplypd; gpd;du; cile;j Glfk; kQ;rs; rlykhf tpUj;jp milAk;. 

kQ;rs; rlykhdJ <];uNuh[pd; kw;Wk; Gu[];uNuhd; XNkhd;fis 

Ruf;Fk;. ,it fu;g;gk; miltjpd; NghJ fUg;igf;Fupa tsu;r;rpiag; 

Ngz cjTk;. 

Xu; Kl;il fUf;fl;lg;glhjtplj;J kQ;rs; rlyk; rpije;J ntz;rlyk; 

vdg;gLk; rpwpa ehupioaj;jpyhd jOk;G tbt fl;likg;ghf #yfj;jpd; 

Nkw;gug;gpy; fhzg;gLk;. mLj;j tl;lj;jpd; NghJ Gjpa Gilg;G Kjpu;t 

ilAk;.
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Kjyhk; KidTly;

gpwg;Gupikg; gjhu;j;jk;

KjYU nkd;rt;T

FopaTU

Nkw;gl;ilf;Fupa 

rpWkzpfs;

,ypg;gpl;L 

rpWJspfs;

njspT tyak;

fUt+z;Rw;W 

ntsp

cU 5.27 : Jiz Kl;ilf; Fopaj;jpd; fl;likg;G

cU 5.28 : Kl;ilahf;fw; nrad;Kiw

,ioAUg;gpupT

Kl;ilr;rddp

,ioAUg;gpupT

Kjy; Kl;ilf; 

Fopak;

Jizahd Kl;ilf; 

Fopak;> xLf;fw;gpupT  II d; 
mD mtj;ijapy; rpiwg; 

gLj;jg;gl;Ls;sJ.

epiwtile;j xLf;fw;gpupT II

fUf;fl;lg;gl;l 

Kl;il
Jizahd 

KidTly;

Kisaj;jpy;

g+g;giljypd; 

Muk;gj;jpy;

Kjyhk; 

KidTly;

Kjy;%yTapu;f;fyk;
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Gilg;Gld; $ba 

Kl;ilf;Fopak;

tpUj;jpailAk; 

Gilg;Gf;fs;

Kjpu;r;rpaile;j 

Gilg;Gf;fs;

#y;nfhs;sypd; gpd; 

Jiz Kl;ilf; 

Fopak;

kQ;rl;; rlyk;

rpijtilAk; 

kQ;rl; rlyk;

kdpj ,dg;ngUf;f tl;lj;jpy; XNkhd;fspd; 

fl;Lg;ghL

Mz;fspy; tpe;jhf;fk; njhlu;r;rpahf ,Uf;Fk;  

mNj Ntisapy; ngz;fspd; Kl;ilahf;fk; 

rf;fuq;fshf epfo;fpd;wJ. khdpl ngz;zpy; 

,dg;ngUf;f fhyg;gFjpapy; ,uz;L tl;lq;fs; 

njhlu;Ggl;ljhff; fhzg;gLk;.

1. #yfr;rf;fuk;

2. fUg;igr;rf;fuk; (khjtplha;r; rf;fuk;)

fUg;ig rf;fukhdJ fUg;igapy; xU khjj;                                                

jpy; eilngWk; khw;wq;fis cs;slf;fp 

aJ. ,J #yfr; rf;fujjhy; fl;Lg;gLj;jg;gL       

fpd;wJ. #yfr; rf;fuk;  #yfj;jpDs; epfO 

fpd;wJ. ,t;tpU rf;fuq;fSk; XNkhd;fspd;  

njhopw;ghl;lhy; xOq;FgLj;jg;gLfpd;wd. ,U tl;lq;fisAk; xUq;fpiz-

j;jy;> #yf Gilg;G tsu;r;rp> #y; nfhs;sy;> fUg;ig mfj;Njhy; tsu;r;rp 

vd;gd Kisak; fUg;igapy; cl;gjpg;gjw;F cjTk;.

1. #yf tl;lk;

 y ,jpy;; Gilg;Gf;Fupa mtj;ij ,ypa+l;bd; Mf;fy; mtj;ij                 

Nghd;wd mlq;Fk;. Gilg;Gf;Fupa mtj;ij - ,f;fhyg; gFjpapy; 

Gilg;Gf;fs; tsu;e;J Kl;ilg; Gilg;Gf;fs; Kjpu;r;rp milfpd;wd.

 y FSH Gilg;Gf;fspd;; tsu;r;rpia LH ,d; JizAld; J}z;Lk;.

 y tsUk; Gilg;Gf; fyq;fshy; <];Nuh[pd;; XNkhdpd; Mf;fk; Muk; 

gpf;fg;gLk;. vdNt Gilg;Gf;Fupa mtj;ijapy; <];Nuh[pd; XNkh 

dpd; kl;lk; nkJthf mjpfupf;fpd;wJ. 

 y <];Nuh[pd; ,d; Fiwe;jsT kl;lkhdJ Kw;fgr;Rug;gpypUe;J                

rddpj; jpUg;g XNkhdhdJ Rug;ig epNuhjpg;gJld; FSH, LH Mfpa 

XNkhd;fspd; msit Fiwe;j kl;lj;jpy; NgZfpd;wJ. 

 y gpd;du; tsUk; Gilg;Gf;fyq;fshy; <];Nuh[pd; ,d; msT rPuhd 

cau;r;rp mile;Jk; mjd; cau;nrwpT guptff;fPio J}z;Lk;. 

GnRH Rug;gijj; J}z;Ltjw;fhf ,jd; tpisthf Neu; gpd;D}l; 

ly; fhuzkhf FSH, LH Kw;fgr;Rug;gpypUe;J rPuhd mjpfupg;igAk; 

ngwyhk;. tpNrlkhf LH ,d; mjpfupg;G rLjpahf epfOk;. ,e;Ne 

uj;jpy; ghap epiwe;j Fopia cila Kjpu;e;j Gilg;G xd;W #yf 

Nkw;gug;gpy; tPf;fj;ij Vw;gLj;Jk;. 
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 y LH vOr;rpahfp mLj;j ehs; Gilg;Gf;Fupa mtj;ij #y;nfhs; 

sypy; epiwtilfpd;wJ. FSH, LH ,d; vOr;rp Nghd;wtw;wpw;F             

J}z;lw;Ngwhf Kjpu; Gilg;Gk; #yfj;jpyhd #yfr; RtUk;                                                                      

ntbj;J Jiz Kl;ilf;Fopak; ntsptUfpd;wJ. ,J #y;                   

nfhs;sy;; vdg;gLk;. #y;nfhs;sypd; gpd;du; ,Yl;bay; mtj;ij 

eilngWfpd;wJ. ,jd; NghJ JizKl;ilf;Fopaj;ij ntsp 

Naw;wp Gilg;Gf;Fupa mtj;ij J}z;lg;gl;L #yfj;jpDs; kQ;rl; 

rlykhf khw;wPL nra;fpd;wJ. 

 y kQ;rl; rlyj;jhy; Gun[];uNuhd;> <];Nuh[pd; Ruf;fg;gLfpd;wJ. 

,itapuz;Lk; guptff;fPopYk; Kw;fgr;Rug;gpapYk; xU vjpu;gpd;D}

l;liy Vw;gLj;jp LH, FSH ,d; msitf; Fiwthff; NgZtjd; 

%yk; ,d;DnkhU Kl;ilapd; Kjpu;r;rpia jLf;fpd;wJ. Kl;il 

fUf;fl;lglhjtplj;J ,Y}l;bay; mtj;ijapd; ,Wjpapy; rddpj; 

jpUg;g XNkhd;fspd; Fiwe;jsT kl;lkhdJ kQ;rl;; rlyj;jpd;   

rpijit Vw;gLj;Jfpd;wJ. 

 y kQ;rl; rlyj;jpd; rpijthdJ Gun[];uNuhd;> <];Nuh[pd; Nghd;w 

XNkhd;fspd; rLjpahd tPo;r;rpia Vw;gLj;JfpwJ.  

 y ,jd; tpisthf Gun[];uNuhd;> <];Nuh[pd; Nghd;w XNkhd;f 

spd; guptff;fPo;> fgr;Rug;gp Mfpatw;wpw;F ,Ue;j vjpu;g;gpd;D}l;ly;      

ePf;fg;gLfpwJ. ,jdhy; Kw;fgr;Rug;gpypUe;J FSH cw;gj;jpahf;fg; 

gl Gjpa Gilg;Gf;fs; tsuj; njhlq;fp Gjpa #yfr; rf;fuk; Muk; 

gpf;fpd;wJ. 

2. fUg;ig tl;lk; / khjtplha; tl;lk;

tpiuTg; ngUf;fy; mtj;ij> Ruj;jy; mtj;ij khjtplha; Nghf;F 

mtj;ij vDk; mtj;ijfisf;; nfhz;lJ. 

 y ngUf;fy; mtj;ij : #y;nfhs;sypd; Kd;du; #yfj;jhy; Ruf;fg; 

gLk; ];uPnuhapl; XNkhd;fshy; J}z;lg;gl;L fUg;ig Kisa              

nkhd;iw jhq;fp tsu;tjw;Fj; jahu;g;gLj;Jfpd;wJ. tsUk; Gilg; 

Gf;fshy; Ruf;fg;gLk; <];Nuh[pdhy; fUg;ig mfj;Njhy;; jbg;g 

ilaj; J}z;Lfpd;wJ. ,J fUg;igr; rf;fuj;jpd; ngUf;fy; mtj; 

ijahFk;. ,t;ttj;ij #yfr; rf;fuj;jpd; Gilg;Gf;Fupa mtj;ij 

Ald; xd;wpizf;fg;gLfpd;wJ. 

 y Ruj;jy; mtj;ij : #y;nfhs;sypd; gpd;du; Muk;gpf;fg;gLfpd;wJ. 

,jd;NghJ kQ;rl;rlyj;jhy; Ruf;fg;gLk;  Gun[];uNuhdpdhYk; 

<];Nuh[pdpdhYk; fUg;igafj;Njhy; guhkupf;fg;gLtJld; NkYk; 

mJ tpUj;jp miltJld; ehbfs;> fUg;ig mfj;Njhy; Rug;gpf 

spd; Nkyjpf tpUj;jpiaAk; J}z;Lfpd;wd. ,jpYs;s Rug;gpfshy; 
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Ruf;fg;gLk; Nghriz epiwe;j ghap fUf;fl;ly; epfo;e;jhy; Kis 

aj;ij epiyepWj;Jtjw;F mtrpakhfpd;wd. #yfr; rf;fuj;jpd;  
,Y}l;bay; mtj;ij ,t;ttj;ijAld; xd;wpizf;fg;gLfpd;wJ. 

 y khjtplha; mtj;ij : cl;gjpj;jy;  eilngwhJ tpbd; kQ;rl; 

rlyk;  rpijtila Muk;gpf;fpd;wJ. #yf XNkhd;fspd; tPo;r;rp 

Ald; ,e;epfo;T Ruj;jy; mtj;ijapd; KbTf;Ff; fhuzkh                   

fpd;wJ. ,jd; tpisthf fUg;ig mfj;Njhypd; gilapYs;s 

ehbfs; RUf;fkil fpd;wd. fUg;ig mftzp rpijtile;J mfj;                  

Njhy; ,ioaq;fSk; ghapfSk; cjpu;tilfpd;wd. ,J khjtplha;                                 

Nghf;fpid Vw;gLj;JfpwJ. ,J rpy jpdq;fs; epfo;fpd;wJ. cjpu; 

tile;j FUjp epiwe;j mfj;Njhy; fUg;ig fOj;J Nahdpkly; 

vd;gtw;wpLD}lhf ntspNaw;wg;gly; khjtplha; vdg;gLk;. 

<];Nuh[d; kw;Wk; Gun[];Nuhd; 

Mfpa ,uz;bdhYk; epNuh 

jpf;fg;gly;. cau; <];Nuh[d; 

kl;lq;fshy; J}z;lg;gLjy;. 

jho; <];Nuh[d; kl;lq;fsp 

dhy; epNuhjpf;fg;gly;.

guptff;fPo;

Kw;gf;ff; fgr;Rug;gp

FUjpapYs;s fgr;Rug;gpf; 

Fupa rddpj;jpUg;g 

XNkhd;fs;

FSH kw;Wk; LH  Mfpad Gil-

g;G tsu;r;rpiaj; J}z;Lk;.
LH d; vOr;rpapy; #y;nfhs;sy; J}z;lg;gLk;

tsUk; Gilg;G Kjpu;r;rpailAk; Gilg;G
kQ;rl; rlyk; rpijTWk; kQ;rl; rlyk;

GnRH

FSH LH

Gilg;G mtj;ij tsUk; Gilg;Gf;fshy; 

Ruf;fg;gLk; <];Nuh[dpd; 

msT mjpfupj;jy;

Y}l;bay; 

mtj;ij

kQ;rl;; rlyj;jpdhy; 

Ruf;fg;gLk; Gun[];Nuhd; 

kw;Wk; <];uNuh[d;

FUjpapy; #yf XNkhd;fs;

<];Nuh[d;

cr;rp LH 
vOr;rp

Gun[];Nuhd;

<];Nuh[d; kl;lk; 

kpff;FiwT

Gun[];Nuhd; kw;Wk; <];uNuh[d; 

fUg;ig mftzp jbg;giltijj; 

J}z;Lk;.

cU 5.29 : kdpjg; ngz;zpd; ,dg;ngUf;f tl;lq;fshd #yftl;lk; kw;Wk; fUg;ig 

tl;lk; Mfpad vt;thW FUjpapy; khWfpd;w XNkhd; kl;lq;fspw;Nfw;g khWgLfpd;wJ 

vd;gjidf; fhz;gpf;fpwJ. 

khjtplha; mtj;ij ,dg;ngUf;fy; mtj;ij Ruj;jy; mtj;ij

fUg;ig mftzp
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epue;ju khjtplha; epWj;jk;

ngz;fspd; #y;nfhs;sYk; khjtplhAk; epue;jukhf epWj;jg;gly; epue;ju 

khjtplha; epWj;jk; vdg;gLk;. tof;fkhf 45 - 55 tajstpy; ,J Vw;gLfp 

d;wJ. ,jd; NghJ Kl;ilf;Fopaq;fspd; FiwthdJ #yf mfj;Njhypd; 

<];Nuh[dpd; Rug;G msitf; Fiwf;fpd;wJ. ,jd; tpisthf #yfq;fs;  

FSH, LH Mfpa Kw;gf;ff; fgr;Rug;gpf;Fupa XNkhd;fSf;F Fiwe;jsT    

J}z;lw;Ngw;iwf; fhl;Lfpd;wd. 

kdpj tpUj;jp

fUg;igf; Fohapy; #y;> tpe;jpdhy; fUf;fl;lg;gLtJld; kdpj tpUj;jp 

Muk;gpf;fg;gLk;. jhapd; fUg;igapy; tpUj;jpapd; NghJ fUf;fl;lypd; gpd; 

njhlu;r;rpahf eilngWk; epfo;r;rpfspd; gpd;du; njhlu;e;J epfOk; njhluhd 

epfo;TfSf;F Vwj;jho 38 thuq;fs; / 9 khjq;fs; vLf;fpd;wd. Kjy; 8 

thuq;fSk; Kisa tpUj;jpf;Fupa fhykhfTk; mjw;Fg; gpd;du; tpUj;jp 

ailAk; jdpad; Kjpu;%yTU vdTk; miof;fg;gLk;.

 y fUf;fl;lYk; Efj;jpd; cUthf;fKk;  

 mDmtj;ij II ,y; epWj;jp itf;fg;gl;bUf;Fk; Jiz Kl;ilf; Fop 

akhdJ #y; nfhs;sypd; NghJ ntsptplg;gl;L #yff;fhid mil          

fpwJ. xU tpe;J JizKl;lf; Fopaj;ij #o;e;jpUf;Fk; Nkyzpf;                                                                     

fyq;fis  CLUTfpd;wJ. ,jd;NghJ Kl;ilf;Fopak; jdJ ,uz; 

lhk; xLf;fw;Fgpupit g+u;j;jp nra;J #y; fyj;;ijAk; ,uz;lhk; KidTl 

iyAk; ntsptpLfpd;wJ. ,t; Ntisapy; tpe;jpd; jiy #ypid 

CLUtp mjd; fUit ntsptpLfpwJ. ,jd; %yk; tpe;jpd; fUTk;; 

#ypd; fUTk; Kjpu;T topf;fU vdg;gLk;. ,t;tpU xU kbaf;fU> 

#y; fUTk; ,ize;J ,Ukba jdpf;fykhd Efj;ijj; jUfpd;wd. 

,r; nrad;Kiw fUf;fl;ly; vdg;gLk;. fUf;fl;ly; fUg;igf; Fohapd; 

Nra;ik me;jj;jpy; #y; nfhs;sy; ,lk;ngw;W 12 - 24 kzpj;jpahya 

j;jpDs; eilngWfpd;wJ. 

 y Efj;jpd; gpsT mUk;gr; rpiwg;igapd; cUthf;fk;   

 cl;gjpj;jiyj; njhlu;e;J Vwj;jho 24 kzp Neuj;jpy; njhluhd tYthd 

,ioAUg; gpuptpw;F Efk; cl;gLfpwJ. ,J gpsT vdg;gLk;. Efj;jpy; 

Muk;gpf;Fk; gpsTr; nrad;Kiw MdJ fUf;fl;lypy; mJ gprpuilg;G 

Rw;Wr;RUq;fy; Mfpatw;wpdhy; fUg;igia Nehf;fp efUk; tiu epfo; 

fpd;wJ. gpstpd; njhlu;r;rpahdJ KRtTU vd;Dk; mNef fyq;fshy; 

Md ge;J Nghd;w mikg;ig cUthf;Ffpd;wJ. Vwj;jho 3 - 4 ehl;fs; 

ePbf;fpd;wJ.
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 ,e;epiyapy; Kisak; (KRtTU) fUg;igia milfpwJ. KRtTU  

fUg;igf;  FopapDs; kpje;jthW ,Ue;J fUg;ig mftzpr;Rug;Gf 

shy; Nghrizia ngw;Wf;nfhs;fpwJ. fUf;fl;lypd; gpd; Vwj;jho 5 

ehl;fspd; gpd;du; xU ghap epiwe;j FopahdJ ge;J Nghd;w fyq;f 

shy; #oe;J cUthfpwJ. ,e;epiyapy; Kisa epiyahdJ mUk;gr;     

rpiwg;ig vdg;gLk;. 

 NkYk; fyq;fy; kPs xOq;FgLj;jg;gLtjd; %yk; mUk;gw;; rpiwg;ig 

Mf;fk;  epfo;e;J ,uz;L NtWgl;l fl;likg;Gf;fs; cUthf;fg;gL            

fpd;wd. mff;fyj;jpzpT NghrizaUk;gf; fyq;fs; cl;Gwkhf epiw 

thd Kisakhf tpUj;jpailfpwJ. mj;Jld; Kisa nkd;rt;Tfshy; 

#og;gl;L mkpdpad; Fopapy; Kisaj;ij cs;slf;Ffpd;wd. Nghriz 

mUk;gu; fyq;fspd; ntspg;Gwf; fyq;fs; fUg;ig mfj;Njhiy CLUtp 

tsu;e;J ,Wjpapy; #y;tpj;jfj;jpd; Kisaj;Jf;Fupa ghfj;ij Mf;F 

fpd;wJ. 

 fUf;fl;lypd; gpd; Vwj;jho 7 ehl;fspd; gpd; mUk;gw;; rpiwg;ig jhapd; 

fUg;ig mftzpAld; ,ize;J nfhs;fpd;wJ. ,J cl;gjpj;jy; vdg;gLk;. 

mUk;gw;; rpiwg;igahdJ fUg;ig mfj;Njhypd; ,izAk; Nrhizahy; 

cl;fyj; mfj;jpzpthdJ fUg;igia Nehf;fpathW mike;jpUf;Fk;;. 

NghrizmUk;gu;fs; tsu;e;J mftzpia ClWj;J tsu;fpd;wd. ,e; 

epfo;T Nghriz mUk;gu;fshy; Ruf;fg;gLk; nehjpaq;fshy; fUg;ig 

mftzp ciltjhy; Vw;gLfpwJ. Nghriz mUk;gupd; tpuy;fs;                                                                 

Nghd;w ePl;lq;fis mftzpapy; Vw;gLj;JfpwJ. ,t;Ntisapy; mUk;gw;; 

rpiwg;ig hCG Ir; Ruf;f Muk;gpf;fpd;wJ. hCG - LH ,d; nraw;ghl;il 

xj;jJ. hCG kQ;rl; rlyj;ij rpijtpy; ,Ue;J kPl;L Gun[];uNuhd;> 

<];Nuh[ud; nrwpitg; Ngzp fUg;ig mftzpia khjtplhapypUe;J 

ghJfhf;fpd;wJ. 

 cl;gjpj;jypd; gpd;du; Ruj;jy; mtj;ijapd; ,Wjpapy; tpUj;jpaile;J 

Kisaj;jpy; %d;W tiffs; Njhd;Wfpd;wd. Nkyjpf Kisa nkd; 

rt;Tfs; Kisaj;ij #o;e;J cUthFfpd;wd. mLj;jjhf Kisa 

nkd;rt;Tf;Fupa Nghriz mUk;gf; fyj;jpypUe;J #oYf;Fk; cUthf; 

fg;gLfpwJ. 

 y Kisa nkd;rt;Tfs;

 cl;gjpj;jypd; gpd;du; ehd;F Gjpa Kisa nkd;rt;Tfs; cUth                 

fpd;wd. mit Kisaj;jpd; Nkyjpf tpUj;jpf;F cjTfpd;wd. #yfj; 

jpd; fl;Gyk; Kisaj;jpd; Kf;fpa ghfkhf Nfhupad; mjd; fl;likg;Gr; 

fhzg;gl;L jhapdJk; NrapdJk; gjhu;j;j gupkhw;wj;jpy; cjTfpd;wJ. 

mj;Jld; ,J Kisaj;ij jhapd; epu;g;gPldj; jhf;fj;jpypUe;J ghJfhf; 
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fpd;wJ. mj;Jld; NfhupNahd;> hCG I cw;gj;jp nra;fpwJ. ,J fu;g;g 

epiyia NgZtjpy; Kf;fpa gq;F tfpf;fpwJ. 

 Kisaj;ij my;yJ Kjpu;%yTUit mkpdpad; #o;e;J fhzg;gl;L 

ghJfhg;G toq;FfpwJ. mkpdpad; gha;nghUspd; Fopfspy; fhzg;gl;L 

Kisaj;jpd; mjpu;r;rpia cwpQ;rp ghJfhf;fpd;wJ.

 Muk;g Kjpu;%yTUg; gUtq;fspy; fUt+z;igapy; ,Ue;J FUjpf; 

Fopaq;fs; cUthFk;. vdpDk; <uy; mj; njhopw;ghl;il nra;aj; 

njhlq;fpaJk; Nkw;Fwpj;j nraw;ghL epWj;jg;gLk;;. mj;Jld; ,it 

Kjyhd %ycapu;f;; fyq;fspw;fhd %yq;fs; mit tpUj;jpailAk; 

rddpfshf tsUk;. fUt+z;ig rpwpa tsu;r;rpahFk;. FUjpf; fyq;fis 

cUthf;Fk;. Muk;g ,lkhfTk; tpUj;jpailAk; rpWePu;g;igAld; xd;wp 

izf;fg;gl;ljhfTk; ,Uf;Fk;. 

 y #y;tpj;jfKk; mjd; njhopYk;

 Kisa tpUj;jpapd; Kjy; 2 - 4 thuq;fspy; KisakhdJ fUg;ig 

mfj;Njhypy; ,Ue;J Neubahf Nghriziag; ngWk;. mNjNtis                 

Kisaj;Jf;Fupa Nghriz mUk;gu; jhapd; mfj;Njhypy; #y;tpj;j 

fj;ij cUthf;Fk;. #y;tpj;jfk; xU jl;LUthd mq;fk; MFk;. ,J 

,U ghfq;fspy; ,Ue;J cUthfpwJ. Kisak; / Kjpu;%yTUTf;Fupa 

gFjpapy; NfhupNahd; rilKisAk; jha;f;Fupajhd mfj;NjhYk; MFk;. 

Kisak; / Kjpu;%yTU kw;Wk; jha;;f;Fupa FUjpfisf; nfhz;bUf;Fk;. 

vt;thwhapDk; jhapdJk; Kjpu; %yTUtpdJk; FUjp xd;W Nru;t     

jpy;iy. vdNt ,UtupdJk; FUjp fyg;gjpy;iy. #y;tpj;jfk; gjhu;j; 

jg; gupkhw;wq;fspy; cjTfpd;wJ. (Nghriz> RthrthAf;fs;> mDNr 

gf; fopTfs;) jhapd; FUjp Xl;;lj;jpypUe;J xl;rprd; kw;Wk; Nghrizg;                  

nghUs;fs; Kjpu;%yTUf;F toq;FtJld; Kjpu;%yTUtpy; ,Ue;J 

fopf;fg;gLk; fopTg; nghUs;fs; jhapd; FUjpNahl;lj;jpy; Nru;f;fg;gLk;. 

tpUj;jpailAk; Kjpu;%yTUtpw;F epu;g;gPldk; toq;fg;gLk;. fu;g;g                                                                          

epiyia NgZtjw;fhd XNkhd;fSk; cw;gj;jp nra;ag;gLk;. (cjhuzk; 

: hCG, Gun[];NuNuhd; Nghd;wd) fu;g;g fhyj;jpd; NghJ Kjpu;%yTU 

itAk; #y;tpj;jfj;ijAk; ,izf;Fk; FUjpf;fyq;fis nfhz;Ls;s 

nefpo;Tj;jd;ikahd ,ioAUthd fl;likg;G nfhg;g+o;; ehzhFk;. 

 nfhg;g+o; ehzpypYs;s ,uz;L ehbfspd; Clhf Kjpu;%yTU                     

tpy; ,Ue;J #y;tpj;jfj;jpw;F Fiwe;jsT xl;rpridf; nfhz;l FUjp 

nrYj;jg;gl;L mjpypUe;J Nghriz kw;Wk; xl;rprd; vd;git ngw;Wf; 

nfhs;sg;gLtjw;fhf #y;tpj;jfj;jpd; tpuy; Nghd;w ePl;lq;fshd                                                                       

NfhupNahDf;Fupa rilKisapD}lhfr; nrYj;jg;gLk;. Kjpu;%yT 

Uf;fis xl;rprd; nrwpe;j FUjp nfhg;g+o; ehzpd; Clhf #y;tpj;jfj; 

jpypUe;J Kisaj;jpw;F gupkhw;wg;gLk;.
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#y;tpj;jfk;

nfhg;g+o; 

ehz;

fUg;ig

jha;f;Fupa 

ehb

jha;f;Fupa 

ehsk;

Kjpu;%yTUtpd; FUjpkapu;j; 

Jisf; Foha;fisf; 

nfhz;l Nfhupad; rilKis 

jhapd;FUtp

Kjpu;%yTUtpd; Gd;dhb Kjpu;%yTUtpd; 

Gd;ehsk;
nfhg;g+o; ehz;

nfhg;g+o; ehsk;

cU 5.30 : #y;tpj;jfKk; nfhg;g+o;ehZk;

nfhg;g+o;ehb

Kjpu; %yUTf;Fupa 

#y;tpj;jfk; 

(NfhupNahd;)

jha;f;Fupa 

#y;tpj;jfk;
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fu;g;gKk; fu;g;gfhyKk;

ngz;nzhUtupd; fUg;igapDs; xd;W my;yJ xd;Wf;F Nkw;gl;l tpUj; 

jpailfpd;w gUtq;fisf; nfhz;bUj;jy; fu;g;gk; / fu;g;gk; jupj;jy; 

vdg;gLk;. fUf;fl;lg;gl;ljpypUe;J gpwg;G tiu kdpjupd; fu;g;g fhykhdJ 

38 thuq;fs; MFk;. my;yJ Vwj;jho 9 khjq;fs; MFk;. (,J ,Wjp                

khjtplha; rf;fuj;jpy; ,Ue;J 40 thuq;fs;) ,t; 09 khjq;fs; %d;W 

Kk;khjq;fshf gpupf;fg;gLk;. 

Kjyhk; Kk;khjj;jpy; jhapd; ,dg;ngUf;fj; njhFjpia xOq;fhf;F 

tjw;Fk; mjd; fUg;ig tsUk; tpjkhfTk; cl;gjpf;fg;gl;l Kisak; 

XNkhd;fis Ruf;Fk;. Kisaj;jpdhy; Ruf;fg;gLk; hCG kQ;rl;rlyj;ij  

Ngz cjTtjDld; kQ;rl; rlyk; <];Nuh[d;> Gun[];uNuhd; Mfpa 

XNkhd;fis Ruf;Fk; tifapy; NgZk;. rpwpjsT hCG jhapd; FUjpapy; 
,Ue;J rpWePUf;F flj;jg;gLk;. 

fu;g;gkile;j jhapd; FUjpapYk;> rpWePupYk; cs;s hCG fu;g;gepiyia 

fz;lwpa cjTk;. vdNt fu;g;g epiy njhlu;ghd gupNrhjidapy; hCG 
gad;gLj;jg;gLfpd;wJ. Gun[];uNuhd; cau; mstpy; fhzg;gl;L jhapy;; 

khw;wq;fis Vw;gLj;Jk; #yf mtj;ij> khjtplha; mtj;ij Nghd;wtw;iw 

epWj;JfpwJ. Kiyr;Rug;gpfs; fUg;ig vd;gtw;wpd; gUkid mjpfupf;fr; 

nra;Ak;. jhapd; fUg;ig fOj;J> rPjKspia jbg;gilar; nra;tjd; %yk; 

njhw;Wf;fspypUe;J ghJfhg;G mspf;fg;gLk;. Kjy; Kk;khj tpUj;jpapd;; 

NghJ gy jha;khupd; mDgtk; Fkl;ly; MFk;. ,J mjpfhiyr; RftPdk; 

(morning sickness) vdg;gLk;.

,uz;lhtJ Kk;khj tpUj;jpapd; NghJ hCG ,d; msT Fiwtiltjd; 

tpisthf kQ;rl;rlyk;  rpijtilAk; Mdhy; kQ;rl;rlyk; Gun[];uNuhd; 

kw;Wk; <];Nuh[d; Nghd;wtw;iw mjpfstpy; tpUj;jp nra;J fu;g;g epiyia 

Ngz cjTk;. ,jd;NghJ jhapdhy; Kjpu;%yTUtpd; mirit czuf; 

$bajhf ,Uf;Fk;. Kjpu;%yTU tsu;r;rp milAk;NghJ jhapd; tapw;Wf; 

Fupa mq;fq;fs; mOj;jg;glj; njhlq;fpaJld; ,lk;ngaUk;. %d;whtJ 

Kk;khj tpUj;jpapd; NghJ rkpghl;L gpwo;TfSf;Fk; mbf;fb rpWePu; fopj;j 

Yf;Fk; ,l;Lr; nry;Yk;. 

Kk;khj tpUj;jpapy; Kjpu;%yTUtpy; Vw;gLk; khw;wq;fs;

 y Kjy; Kk;khjk;

Kjyhk; Kk;khjk; kpfTk; Kf;fpakhd fl;lkhFk;. tpUj;jpapyp ,y;yhj 

Muk;g epiyapYs;s vy;yh gpujhd mq;fj; njhFjpfSk; Njhd;Wk;. 

,J mq;fg; gpwg;gpw;fhd Kf;fpa fhykhFk;. (cly; mq;f tpUj;jpf;       
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Fupa fhyk;) ehyhtJ thuk; mstpy; ,ja Jbg;G Muk;gpf;Fk;. (8 - 10k; 

thukstpy; ,ja Jbg;ig mwpa KbAk;.) 8 tJ thuj;jpy; Kisak; 

Kjpu; %yTU vdf;Fwpg;gplg;gLk;. Kjpu;%yTU tpUj;jpf;Fupa njhFjp 

fisf; nfhz;bUf;Fk;;. Kjy; Kk;khj ,Wjpapy; Kjpu;%yTU ed;F 

tpaj;jkile;jpUg;gJld; mz;zsthf 5 - 7 cm ePsj;ij nfhz;bUf;Fk;. 

 y ,uz;lhk; Kk;khjk; 

,uz;lhk; Kk;khj ,Wjpapy; Kjpu;%yTUthdJ kdpjDf;Fupa 

njspthd NtWghLfisf; nfhz;bUf;Fk;. mq;fj; njhFjpfs; Kw;W 

KOjhf tpUj;jp mile;jpUf;Fk;. ,f;fhyg;gFjpapy; Kjpu;%yTU Vwj; 

jho 30 cm ePsj;jpy; fhzg;gLk;. Kjpu;%yTUtpd; capu;g;ghd mirT 

fis jhapdhy; czu;e;J nfhs;s KbAk;.  

 y %d;whk; Kk;khjk;

Kjpu;%yTUtpd; tpupthd tsu;r;rp eilngWk;. ,jd; Muk;g epiy 

apy; ngUk;ghyhd mq;fj; njhFjpfs; KOikahf njhopw;glf; $b 

ajhf ,Uf;Fk;. ,e;epiyapy; Kjpu;%yTU Vwj;jho 50 cm ePsj;jpw;F 
tsu;e;jpUf;Fk;.  mjd; epiw Vwj;jho 3 - 4 kg MFk;. Kjpu;%yTU 

fUg;ig cs;splj;ij epug;gpapUf;Fk;. mtw;wpd; njhopw;ghLfs; Fiw 

thf ,Uf;Fk;. 

Kisa Kjpu;%yTU jha;f;Fk; epu;g;gPld rfpg;Gj;jd;ik 

fu;g;g fhyj;jpd; NghJ jhAld; xl;Lnkhj;j epu;g;gPldj; njhFjpapy; xl;L 

nkhj;j rPuhf;fy; khw;wj;jpw;Fl;gLk;. fUg;igf;Fs; itj;jpUf;fg;gLk;                                                   

Kisak; xU me;epa clyhf fUjp epuhfupf;fg;glhjpUg;gij ,e;j 

khw;wq;fs; mDkjpf;Fk;. vt;thwhapDk; Kisaj;jpYs;s miuthrpg;   

guk;giu myFfs; je;ij topg; ghuk;gupaj;Jf;FupaJ vd;gjdhy; Kis                                                                      

aj;jpd; Nkw;gug;gpYs;s mNefkhd ,urhad milahsg;gLj;jpfs; jhiag;                  

nghWj;jtiu me;epakhdit. 

kfg;Ngw;W nrad;Kiw

gpurt typAld; Foe;ij gpwg;G Muk;gpf;fpd;wJ. gpurt typ cWjpah 

dJk; ePz;lJkhFk;. re;jj;jpf;Fupa fUg;ig RUf;fk; fhuzkhf Kjpu;%y                                                  

TUTk; #y;tpj;jfKk; clYf;F ntspNa js;sg;gLfpd;wJ. gpurt typ 

Muk;gpj;jJk; Xuplg;gLj;jg;gl;l xOq;fhf;fpfSk; (Gnuh];Nuhfpsd;bd;];) 

nehjpaq;fSk; (gpujhdkhf xf;rpNuh[Dk; <];jpNuh[Dk;) fUg;igapd; 

RUf;fj;ij NkYk; xOq;fhf;Fk;. ,J xU Neu;g;gpd;D}l;ly; nrad;Kiw 

MFk;. NkYk; xf;rp Nuhrpd; Ruj;jjy; J}z;lypd; fhuzkhf fUg;igapd; 

J}z;liy NkYk; mjpfupf;Fk;. gpurtk; %d;W fl;lq;fspy; J}z;lg;gL                                            
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fpd;wJ. KjyhtJ fl;lj;jpy; fUg;igf;fOj;J Kjpu;%yTUtpd; jiy                                                                      

mytpw;F tpuptilfpd;wJ. ,uz;lhtJ fl;lj;jpd; NghJ Kjpu;%yTU                   

ntspNaWfpd;wJ. ,e;epiy njhlu;r;rpahd typikahd RUf;fq;fspd; 

fhuzkhf Kjpu;%yTU ntspNaw;wg;gLfpd;wJ. ,Wjpapy; #y;tpj;jfk; 

ntspNaw;wg;gLfpd;wJ. 

ghy; Ruj;jy;> ntspNaw;wy;

Kiya+l;bfSf;Fj; jdpj;Jtkhd gpwg;gpw;Fg; gpd;du; Muk;gpf;Fk; guh       

kupg;G ghy;; Ruj;jYk; ntspNaWjYk; jhapd; Kiyr;Rug;gpapy; ,Ue;J ghy; 

Rue;J ntspNaw;wg;gly;. (Ruj;jYk; ntspNawYk; MFk;.) ghy; Ruj;jy; 

kw;Wk; ntspNawy; euk;G kw;Wk; XNkhd; fl;Lg;ghl;bw;FupaJ. kdpj ghy; 

cw;gj;jpiaAk; Ruj;jiyAk; Cf;Ftpf;fpd;w kpf Kf;fpa XNkhd; GNuhyf; 

upd; MFk;. 

gpwe;j Foe;ijapd; cwpQ;ry; nraw;ghL (Kiyr; Rug;gpfspYs;s njhl;Lzu; 

thq;fpfspy; Muk;gpf;Fk; euk;Gf; fzj;jhf;fq;fshy; J}z;lw;gLk;) ];u[pd; 

fs; kw;Wk; GNuhn[];jNuhd; vd;gd jhapd; FUjpapy; FiwAk;. ,jdhy; 

guptff;fPopypUe;J Kw;gf;ff;fgr;Rug;gpf;F fzj;jhf;fq;fs; mDg;gg;gl;L 

mJ Ruf;Fk; GNuhyf;upd; vd;w XNkhd; Kiyr;Rug;gpfspdJ J}z;lypdhy; 

ghy; cw;gj;jp nra;ag;gLk;. 

cwpQ;ry; nraw;ghL gpw;gf;ff;fgr;Rug;gpapy; ,Ue;J xf;rpNuhrpdpd; XNkh 

dpd; Ruj;jiyj; J}z;Lk;. ,jd; J}z;lypdhy; Kiyr;Rug;gpapy; ,Ue;J ghy; 

ntspNaw;wg;gLk;. ,J Xu; Neu;g;gpd;D}l;ly; nraw;ghL MFk;. Kiyf;fhk;                                                               

gpy; Vw;gLj;jg;gLk; njhLif fhuzkhf xl;rpNuhrpd; njhlu;r;rpahf ntsptp 

lg;gl NkYk; $Ljyhf %iyr; Rug;gpapypUe;J ghy; ntspNaw;wg;gLfpd;wJ.

kdpjg; ghypd; $w;wikTk; jha;g;ghY}l;lypd; Kf;fpaj;JtKk; 

gpwg;gpd; gpd;du; xU rpy ehl;fSf;F Kiyr; Rug;gpfshy; KOikahd 

$WfisAila ghy; cUthFk; tiu Ruf;fg;gLtJ fLk;Gg; ghyhFk;. 

kdpjg;ghy; fpUkpaw;w jputkhfTk; Nghrizg; gjhu;j;jq;fshf yf;Nlh];> 

nfhOg;gkpyq;fs;> mkpNdh mkpyq;fs;> fdpAg;Gfs;> tpw;wkpd;fs; kw;Wk; 

ePiuAk; nfhz;Ls;sJ. ,J rpRtpd; rkpghl;bw;Fk; %isapd; tpUj;jpf;Fk; 

kw;Wk; tsu;r;rpf;Fk; Vw;wjhf cs;sJ. kdpjg;ghy; NfrPd;> ,yf;uy;Gkpd; 

kw;Wk; ,kpa+NdhFNshgpa+ypd;fs; Nghd;w Gujq;fisAk; cilaJ. 

nfhy];uKk; KOikahd ghYk; rpRtpw;F mtrpakhd Nghrizf; $Wf 

isAk; Kf;fpakhd gpwnghUnsjpupfisAk; cilajhy; mjw;Fg; ghJ   

fhg;G toq;ff;$baJ. Ez;zq;fpj; njhw;WfSf;Fj; jil toq;ff;$ba 

gy tifahd ntz;FUjpr; rpWJzpf;iffisAk; cilaJ. 
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KOikahd ghYld; xg;gpLifapy; nfhy];ukhdJ Fiwe;jsT Nghrizf; 

$WfisAk; (Fiwe;jsT yf;NlhR nfhOg;G ,d;ik) cilaJ vdpDk; 

Muk;g Nghrizj; NjitfSf;Fg; NghJkhdjhf cs;sJ. 

jha;g;ghY}l;lyhdJ rpRtpdJ KOikahd tsu;r;rpf;F cjTtJld; mwpT 

rhu;e;j tpUj;jpf;Fk; cjTfpwJ. mj;Jld; njhlu;r;rpahd jha;f;Fk; - rpRTf; 

FKs;s njhLif jha; - Nra; cwit epiyehl;Lfpd;wJ. 

gRtpd; ghYld; xg;gpLifapy; jha;g;ghypYs;s nfhOg;G> ,Uk;G Nghd;wd 

rpRtpd; Njitf;F Vw;wtifapYk; Fiwe;jsT Nrhbak; msTk; jha;g;ghyp 

Ys;sJ. NtW %yq;fis tplj; jha;g;ghy; rpRTf;Ff; kpff; Fiwe;jstp 

NyNa xt;thikj; jhf;fq;fis Vw;gLj;jf; $baJ. 

gpwg;Gf;fl;Lg;ghl;L Kiwfs;

tpUg;gj;jpw;Nfw;g fUj;jupj;jiy jtpu;j;jy; fUj;jil vdg;gLk;. ,J gy 

topfspy; va;jg;gLfpd;wJ. rpy fUj;jil Kiwfs; Gzupfspd; tpUj;jpiaj; 

jLf;fpd;wd my;yJ ntspNaw;wiyj; jLf;fpd;wd. rpy fUj;jil Kiwfs; 

Gzpupfspd; fUf;fl;liyj; jLf;fpd;wd. rpy cl;gjpj;jiyj; jLf;fpd;wd. 

Njitaw;w fUj;jupj;jy;fs; gpwg;Gf;fl;Lg;ghl;L Kiwfshy; jtpu;f;fg;gL  

fpd;wd. 

nghJthd jw;fhypf gpwg;Gf; fl;Lg;ghl;L Kiwfs;

 y ngz;fSf;fhd tha;f;Fupa fUj;jil khj;jpiufs; : ngUk;ghyhd 

tha;f;Fupa fUj;jil khj;jpiufs; cau; nrwpTfspy; njhFg;gpw;                                                                

Fupa Gu[];NuhidAk; <];Nuh[idAk; cilad. cau; nrwpTfspy; 

,t;NthNkhd;fs; guptff;fPopypUe;J GnRH I ntsptpLjiyAk; Kw; 

gf;ff; fgr;Rug;gpapypUe;J FSH, LH Mfpad Rug;g ijAk; vjpu;g;gpd;                                                                    

D}l;ly; %yk; jtpu;f;fpd;wd. LH ,d; tpLtpg;igj; jLg;gJ #y;nfhs;s 

iyj; jLf;fpwJ.  FSH ,d; epNuhjpg;G Gilg;Gfspd; Kjpu;r;rpiaj; 

jLf;fpd;wJ. rpy tha;f;;Fupa fUj;jil khj;jpiufs; cau; nrwpTf                             

spy; njhFg;Gf;Fupa Gu[];uNuhid (Gu[];upd;)  kl;Lk; cilait. 

,jdhy; fUg;igf; fOj;jpYs;s rPj%spiaj; jbg;gilar; nra;J 

fUg;igia tpe;J miltijj; jLf;fpd;wJ. fUf;fl;ly; eilngw;why; 

mJ cl;gjpj;jypYk; jiyaPL nra;af; $baJ. 

 y MZiw - tpe;jpd; cl;GFjiyj; jLf;ff;$ba jil cgfuzq;fsh 

Fk;.  

 y IUD - (jlk;) ngz;fSf;fhdJ fUg;igapy; itf;fg;gLk; Xu; cgfuz 

khFk;. fUf;fl;lypy; jiyaPL nra;tJld; fUf;fl;lg;gl;l Kl;ilapd; 

cl;gjpj;jiyAk; jLf;fpwJ. 
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 y bNgh - GNuhtPuh - ngz;fSf;fhd Crp> njhFg;Gf;Fupa Gun[];uNuhid 

Mtu;j;jd uPjpahf Crp %yk; nrYj;Jjy;. ,jd; %yk; fUg;igf; 

fOj;jpYs;s rPjk; jbg;gile;J tpe;jpd; cs;Eiojiyj; jLf;fpwJ. 

fUf;fl;ly; eilngwpd; fUg;ig mfj;Njhiy nky;ypajhf;Ftjd; 

%yk; cl;gjpj;jiyj; jLf;fpd;wJ.

rj;jpurpfpr;ir %yk; kylhf;fy; (Gzupfs; tpLtpj;jiyj; jLf;ff; 

$ba Kiwfs;)

 y tpe;J ehz; mWitr; rpfpr;ir (trf;lkp) Mz;fSf;fhdJ. tpe;Jfs; 

ntsp tUjiyj; jLf;fpd;wJ. 

 y Foha; ,ioaply; - ngz;fSf;fhdJ fUg;igia Kl;il miltJ 

jLf;fg;gLfpd;wJ.

fUf;fiyg;G

 y fUj;jhq;fw; fhyj;jpd;NghJ Fwpj;j fhyg;gFjpf;F Kd;du; epWj;jg;g 

Ljy; fUf;fiyg;G vdg;gLk;. 

 y fUr;rpijT ,aw;;ifapy; jd;dpr;irahf eilngwyhk;. 

 y (rj;jpurpfpr;ir my;yJ rj;jpu rpfpr;iray;yhj Kiwfshy;)                    

J}z;lg;gl;Lk; jpl;lkplg;gl;Lk; fUr;rpijT Vw;gLj;jg;glyhk;. fUf; 

fl;ly; va;jg;gl;L Kjy; 7 fpoikfSf;Fs; rpy kUe;Jfshy; rj; 

jpu rpfpr;iray;yhj Kiwfspy; J}z;lg;gl;L Vw;gLj;jg;glyhk;. ,J 

Gun[];uNuhd; thq;fpfisj; jLg;gjd; %yk; fu;g;gepiyiag; Ngz 

KbahJ Nghfpd;wJ. 

njhw;W Nehahf;fp flj;jg;gLk; gpujhd 

Kiw / fs;
gpujhd mwpFwpfs;

nfhNdhupah Neisseria 
gonorrhoeae 
gw;wPupah

 y ghypay; njhlu;G

 y jhaplkpUe;J 

gps;isf;Fg;             

gpwg;gpd;NghJ

Mz;fspy; - rpWePu; fopf; 

Fk;NghJ vupT / mnrsf 

upak; kQ;rs; epwkhd rPo;rpW 

ePu; rddpj; njhFjpa+lhf 

ntspNawy;.

rpgpypR Treponema
pallidum
gw;wPupah

 y ghypay; njhlu;G

 y jhaplkpUe;J 

gps;isf;Fg;             

gpwg;gpd;NghJ

jiyapb njhlu;e;J 

fha;r;ry; Vw;gLjy;
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vapl;];  

(ngw;w epu;g; 

gPldf; Fiw 

ghl;L rfrk;)

HIV (kdpj 
epu;g;gPldf;  

Fiwghl;L 

ituR)

 y ghypay; njhlu;G

 y clw; ghapfspd; 

khw;wPL (FUjp> 

ePu;g;ghak;)

 y fpUkpaopf;fg;g 

lhj Crpfspd; 

gad;ghL

 y jhapypUe;J 

Kjpu; %yT-

Utpw;F fu;g;g 

fhyj;jpd; NghJ 

kw;Wk; gpwg;gpd;                

NghJk;       

ghY}l;lypd;          

NghJk; 

clypd; ve;jg; ghfj;jpYk; 

typaw;w Gz;fs; (Nahdp 

kly;> cjLfs;> tpuy;fs;> 

Kiyf;fhk;Gfs;) fha;r;ry;> 

Njhypy; nfhg;Gsq;fs;

cly; epiw> grpahu;tk; Fiw 

jy;> fha;r;ry; njhlu;r;rpahd 

twz;l ,Uky; 

,ypk;Nghkh (epzePu;j; njhF 

jpapy; Gw;W Neha;) epu;g;gPldj; 

njhFjp ghjpf;fg; gLtjhy; 

epNkhdpah Nghd;w NtW gy 

Neha;fs;

rddpf;Fupa 

N`u;g;gp];

N`u;g;gp]; 

rpk;gpnsf;]; 

2 ituR

 y ghypay; 

njhlu;Gfs;

rddpfisr; #o  

mupg;ig Vw;g 

Lj;jf;$ba 

NehTs;s Gz;fs; rpyupy; 

fha;r;ry; Vw;gLjy;

ml;ltiz 5.6 ghypay; uPjpapy; flj;jg;gLk; njhw;Wf;fs;

fu;g;gfhyj;jpy; Vw;gLk; Neha;fisf; fz;lwpjy;

 y #w;fhyj;jpy; gy tpUj;jpf;Fupa FiwghLfSk; ghuk;gupaf; FiwghL 

fSk; epjhdpf;fg; glf;$bait. 

 y fopnahypf;Fupa tpk;gq;fs; %yk; Kjpu;%TUtpd; gUkd;> epiy               

Nghd;wd mwpag;gLfpd;wd.

 y mkpdpad; gha;g;nghUs; Nrhjid> NfhupNahd; rilKis khjpupfis 

Muha;jy;. 

 y mkpdpad; gha;nghUspYs;s Kjpu;%yTUTf;Fupa fyq;fs; my;yJ 

Kisaj;ij #oTs;s fyq;fs; ngwg;gl;L ,k;khjpupfs; ghuk;gupa 

Ma;Tf;Fl;gLj;jg;gLfpd;wd.

 y Gjpa Kiwahf fUj;jupj;j jhapdJ FUjp khjpup ngwg;gl;L gFg; 

gha;Tf;Fl;gLfpd;wJ. jhapdJ FUjpapy; Kjpu;%yTUtpd; DNA 
fhzg;gLfpd;wJ. ,jd;NghJ fz;lwpag;gl;l FiwghLfs; Kisak; 

fUg;igapy; ,Uf;Fk;NghNjh my;yJ gpwg;gpd; gpd;dNuh rpfpr;iraspf; 

fg;glf; $baitay;y. vt;thwhapDk; ,r; Nrhjidfs; ,f; Fiw              
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ghLfs; njhlu;ghf ngw;NwhUf;F mwpTWj;jg;gl;L jPu;khdq;fis 

vLf;f cjTfpd;wd. 

kyl;Lj; jd;ik

 y rpy kyl;Lj;jd;ikf;Fupa gpur;rpidfs; mz;ika tpQ;Qhd njhop 

Dl;g tsu;r;rp Mfpatw;why; jPu;f;fg;glf; $bajhfTs;sd. XNkhd; 

rpfpr;ir> rj;jpurpfpr;ir kw;Wk; cjtptop ,dg;ngUf;fj; njhopDl;gk; 

Mfpad ,jpy; cs;slf;fg;gl;Ls;sd. 

 y XNkhd; rpfpr;ir rpyNtisfspy; kyl;Lj;jd;ik fhzg;gLk; Mzpy; 

XNkhd; rpfpr;ir tpe;J cw;gj;jpiaf; $l;lyhk;. my;yJ kyl;Lj; 

jd;ik fhzg;gLk; ngz;zpy; Kl;il cw;gj;jpiaf; $l;lyhk;. 

 y rj;jpu rpfpr;ir kyl;Lj;jd;ikf;Fj; jPu;T fhz;gjw;fhf FiwghLila 

tpjj;jpy; cUthfpa ,dg;ngUf;fj; njhFjpf;Fupa fhd;fis my;yJ 

mit jilg;gl;bUg;gpd; rj;jpu rpfpr;ir gad;gLj;jg;gLk;. 

 y cjtptop ,dg;ngUf;fj; njhopDl;gk; cs;sf fUf;fl;ly; (IVF) 
njhlu;ghd gy nra;Kiwfis cs;slf;fpaJk; kyl;Lj;jd;ikg; 

gpur;rpidfSf;F rpfpr;iraspg;gJk; cjtptopahf Foe;ijnahd; 

iwg; ngw;Wf;nfhs;sf; $baJkhd KiwahFk;. ,jd; NghJ Kl;ilr; 

rddpfis #yfj;jpypUe;J ngWtJk; tpe;Jfis Mz;fspypUe;J 

ngw;W ,uz;bidAk; Ma;T$l epge;jidfspy; fUf;fl;ly; Nkw;    

nfhs;sg;gLfpd;wJ. fUf;fl;lg;gl;l Kl;ilahdJ Mff;Fiwe;jJ 8 

fyepiy va;Jk;NghJ KisakhdJ ngz;zpd; fUg;igf;F khw;wg; 

gl;L cl;gjpf;fg;gl;L njhlu;e;J tpUj;jpailtjw;F tplg;gLfpd;wJ. 

toikahd IVF ,y; xU Kl;ilf;F 50 - 100 Mapuk; tpe;Jf;fs; Xu; 

MzpypUe;J ngwg;gl;L fUf;fl;Ltjw;F tplg;gLfpd;wJ. Vnddpy; IVF 
,y; cr;rp %u;j;jj; jhf;fk; epfo;tjw;F Mapuf; fzf;fhd tpe;Jfs; 

Njitg;gLfpd;wd. 

 cs;sff; FopaTU tpe;J cl;nrYj;Jk; Kiw (ICSI) - Mz;fspy; 

kyl;Lj; jd;ikiaj; jPu;g;gjw;F cgNahfpf;fg;gLk; cs;sff; fUf; 

fl;ly; KiwahFk;. Kjpu;r;rpaile;j tpe;Jfspy; FiwghLs;sjhfNth 

my;yJ Fiwe;j vz;zpf;ifapypUe;jhNyh xU KOikahd tpe;J 

/ tpe;jhF fyf;fU MdJ xU ngz;zpd; #yfj;jpypUe;J ngwg;gl;l 

Kl;ilf; fyj;jpd; FopaTUtpDs; Neubahfr; nrYj;jg;gLfpwJ.                                                                 

rpidg;gLj;jYf;fhf ICSI ,y; xU Kl;ilf;fU xU tpe;J kl;LNk 

NghJ khdjhf cs;sJ. toikahd IVF Nghyd;wp xU tpe;J xU 
Fwpj;j Vw;fdNt ngwg;gl;l Kl;ilapDs; cl;nrYj;jg;gLfpd;wJ. 
fUf;fl;lg;gl;l Kl;ilahdJ gp;d;du; ngz;zpd; fUg;igapDs; cl; 

gjpf;fg;gLfpd;wJ. 
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MjhuKk; mirTk;

tpyq;Ffspd; td;$l;Lj; njhFjpfspd; fl;likg;Gk; njhopw;ghLfSk; 

tpyq;F ,uhr;rpaj;jpy;  3 gpujhd td;$l;Lj; njhFjpfs; fhzg;gLfpd;wd. 

mitahtd. 

1. ePu;epiyapay; td;$L

2. Gwtd;$L

3. mftd;$L

ePu;epiyapay; td;$L

clw;Rtuhy; #og;gl;l ghap epuk;gpa clypd; Fop ePu; epiyapay; td; 

$lhFk;. ieNlupad;fspy; (Cnidaria) cjuf;fyd;Fop> ePu;epiyapay; td; 

$lhfj; njhopw;gLfpd;wJ. mdypl;Lf;fs; kw;Wk; nekw;Nwhl;Lf;fs; Nghd;w 

rpy tpyq;Ffspy; ghapahy; epug;gg;gl;l Fop> clw;Rtuhy; #og;gl;bUf;Fk;. 

(cjhuzkhf Nghyp clw;Fop - nekw;Nwhlh> mdyplhf;fs;; clw;Fop) 

,it ,uz;L jirg;gilf isf; nfhz;bUf;Fk;. ,it tl;lj;jirfs; 

kw;Wk; ePs;;jirfs; ,j;jirg; gilfs; xd;Wf;nfhd;W vjpuhfj; njhopw; 

glf;$bait. jirr;RUf;fj;jsu;TfspdJk; ghap mKf;fj;jpdJk; xd;W 

Nru;e;j tpisthy; tpyq;fpdJ  ,lg;ngau;r;rp eilngWtJld; clypd; 

tbtk; kw;Wk; tbtikg;Gk; Njhw;wKk; Ngzg;gLfp d;wd. ngUk;ghyhd 

tpyq;Ffspy; fyq;fspw;F ,ilapyhd ,ilntspahdJ rpw;wpilntspg; 

gha;nghUspdhy; (interstitial fluid) epug;gg;gl;bUg;gJld; ,J ,f;fyq;fspw;F 
Mjhuj;ijAk; toq;Ffpd;wJ.  

Gwtd;$L

Gwtd;$lhdJ tpyq;fpdJ clypd; ntspg;Gwj;jpy; jbj;j ciwahff; 

fhzg;gLk;. ,J td;$lhfj; njhopw;gLk;. tpyq;F ,uhl;rpaj;jpy; NtWgl;l 

tifahd Gwtd;$Lfs; fhzg;gLfpd;wd. ifw;wpdhyhd Gwtd;$L                

fy;rpak; fhgNdw;whyhd  Gwtd;$L kw;Wk; vd;Gj;jl;Lf;fs;  Mj;jpug;Ngh 

lhf;fspd; Gwtd;$lhdJ gpujhdkhf fy mikg;gw;w gjhu;j;jk;> ifw;wp 

idf; nfhz;lJ.  ifw;wpdhyhd Gw td;$lhdJ Gujk; my;yJ fy;rpak; 

fhgNdw;wpdhy; td;ikahf;fg;gl;bUf;Fk; fy;rpak; fhgNdw;wpdhy; Mf;fg; 

gl;l Gwtd;$lhdJ  nkhy];fhf;fspy; fhzg;gLfpd;wJ. vd;Gj;jl;Lf;fs; 

rpy nug;uPypahf;fspy; Gwtd;$lhfj; njhopw;gLfpd;wJ.

mftd;$L

tpyq;fpdJ nkd;ikahd ,ioaq;fSs; Gije;J fhzg;gLk; td;ikahd 

td;$L mftd;$lhFk;. tpyq;F ,uhl;rpaj;jpy; NtWgl;l tifahd mftd; 

$Lfs;  fhzg;gLfpd;wd. 
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,it vf;ifNdhNlk;fspy; fy;rpak; fhgNdw;W jl;Lf;fisAk; NfhNlw;whf; 

fspy; fhzg;gLk; vd;Gfs; kw;Wk; frpapioaq;fisAk; cs;slf;Ffpd;wd.

tpyq;Ffspy; fhzg;gLk; td;$l;Lj;njhFjpfspd; nghJthd njhopy;fs;

1. jhq;Fjy; - rfy td;$LfSk; jbj;j rl;lf fl;likg;ig clypw;F 

toq;FtJld; mKf;fg;gly; kw;Wk; ,Ogly; tpirfspw;F jiliaAk; 

toq;Ffpd;wd.

2. ghJfhg;G - nkd;ikahd cs;sf mq;fq;fisg; ghJfhf;fpd;wJ.

3. mirT - ngUk;ghyhd td;$Lfs; td;ikahd fl;likg;Gg;Gf;fshj 

yhy; clw;jirfs; ,izf; fg;gl cjTfpd;wd. jirfs; njhopw;gLk; 

NghJ td;$l;Lg;ghfq;fs; nek;Gfs; Nghd;W njhopw;gLfpd;wd.

kdpj td;$l;Lj; njhFjpapd; njhopy;fs;

 y Mjhuk; 

 y ghJfhg;G

 y mirT

 y rpy XNkhd;fspd;  nry;thf;fpd; fPo; fy;rpaj;jpd; Nrkpg;G kw;Wk; 

tpLtpg;G

 y rpy XNkhd;fspd; nry;thf;fpd; fPo; nghRNgw;wpdJ Nrkpg;G kw;Wk;  

tpLtpg;G

 y vd;G kr;irapypUe;J FUjpf;fyq;fspd; cw;gj;jp

tpyq;Ffs; ePu; kw;Wk; tspapD}lhf vt;thW mirfpd;wd?

ePe;Jjy; : NtWgl;l $l;lq;fs; NtWgl;l Kiwfspy; ePe;Jfpd;wd. rpy 

tpyq;Ffs; jkJ fhy;fis JLg;ghfg; gad;gLj;jp ePupw;F              

vjpuhf  js;Sifia Nkw;nfhs;fpd;wd. (cjh) g+r;rpfs; kw;Wk; 

ehd;F fhy;fs; nfhz;l Ks;se;jz;Lspfs;; rpy tpyq;Ffs; 

clypDs; ePiu cs;nsLj;J ntspnrYj;Jfpd;wd. mj;Jld; 

jhiuahf ntspr;nrYj;Jfpd;wd. (cjh) fztha;fs;

 kPd;fs; jkJ cly; kw;Wk; thy; gFjpia gf;fj;jpw;Fg; 

gf;fkhf mirg;gjd; %yk; ePe;Jfpd;wd. ePu;tho; Kiya+l;bfs; 

jkJ cly; kw;Wk; thy; gFjpfis miyapaf;fk; Nghd;W 

Nky;> fPohf mirf;fpd;wd. (jpkpq;fyk; kw;Wk; nlhy;gpd;fs;)               

fjpUUthd clyhdJ tpiuthf ePe;Jk; tpyq;Ffspy; mtjh 

dpf;fg;gLfpd;w nghJthd ,irthf;fkhFk;.
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tspapD}lhd mirT

tpyq;Ffs; tspapD}lhf gpujhdkhf gwj;jy; %yk; mirfpd;wd. rpy  

Ntisfspy; fPo;Nehf;fp tOf;Fk; mirTk; fhzg;glyhk;.  gwf;Fk; tpyq; 

Ffs; nrl;ilfis cgNahfpj;J GtpaPu;g;gpw;F vjpuhf jkJ cliy cau;j; 

Jfpd;wd. nrl;ilfs; fhw;Wj;jl;ilfs; Nghd;W njhopw;gLk;. tspNahl; 

lj;ij gwj;jYf;Fk; cjTk; tifapy; gad;gLj;Jfpd;wd. fjpUUthd 

nrl;ilahdJ tspapdJ cuha;T tpiria Fiwf;f cjTfpd;wJ.

kdpj td;$L

kdpj td;$lhdJ ,uz;L gpujhd gFjpfshfg; gpupf;fg;gl;Ls;sJ.

  1. mr;Rtd;$L

  2. J}f;f td;$L

mr;Rtd;$lhdJ

  1. jiyNahL

  2. Ks;se;jz;L epuy; 

  3. khu;Gg; gl;il

  4. tpyh vd;Gfs; Mfpatw;iw  cs;slf;fpaJ.

J}f;f td;$L

  1. tisaq;fs; (khu;G kw;Wk; ,Lg;G tisaq;fs;;)

  2. mtat vd;Gfs;  Mfpatw;iw cs;slf;fpAs;sJ.
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jiyNahL

rpWrhtp

Njhw;gl;il

khu;Gg;gl;il

Gantd;G

tpyh vd;Gfs;

Miu

mue;jp

,Lg;G

njhil vd;G

%l;Lr; rpy;

fizf;fhy; cs;nsd;G

fizf;fhy; ntspnad;G

cU 5.31 kdpj td;$l;bd; Kw;Gw Njhw;wk;

kdpjdpd; mr;Rtd;$l;Lj; njhFjpapd; xOq;fikg;G

jiyNahL

kdpjdpd; Ks;se;jz;Lf;fk;gj;jpd; Nky; Kidapy; jiyNahL jhq;fg; 

gl;bUf;Fk;. kdpj jiyNahlhdJ 21 vd;Gfshy; Mf;fg;gl;lJ ngUk;gh 

yhd vd;Gfs; mirtpy; nghUj;Jf;fshy; (sutures).  ,izf;fg;gl;bUf;Fk;. 

jiyNahlhdJ kz;ilNahL Kfk; vd gpupf;fg;gLfpd;wJ. 
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kz;ilNahl;L vd;Gfs;

Ejy; vd;G - 01

Rtnud;Gfs; - 02

gplnud;G - 1

filEjy;  vd;Gfs; 02

nea;aup vd;G  - 01

Mg;Gg;Nghyp vd;G - 01

Ejy; vd;G jtpu Kfntd;Gfs; 13 fhzg;gLfpd;wd. (Ejnyd;gpw;F Nkyjpf 

khf 13 Kfntd;Gfs; fhzg;gLfpd;wd)

Kfntd;Gfs; 

fd;d  vd;Gfs; - 2

mD / Nkw;whil vd;G 1

%f;nfd;Gfs; 2

fz;zPnud;Gfs; 2

Vu;f;fhnyd;G 1

mz;z vd;Gfs; 2

fPo; RUnsd;Gfs; 02

fPo;j;jhil / rpGf vd;G 1

kdpj kz;ilNahl;bd; nfhs;tsT fpl;lj;jl;l 1.5 l MFk;. kz;ilNah                                                   

lhdJ %isia %bapUg;gJld; ghJfhg;igAk; toq;Ffpd;wJ. NkYk; 

cl;fhJ> eLf;fhJ> kzEfu;r;rp mq;fq;fs; kw;Wk; fz;fs; vd;gd                  

kz;ilNahl;lhy; ghJfhf;fpd;wd. vd;ghyhd fl;Fopfs; fl;jirfspw;F 

,izg;ig toq;FtJld; mirtpw;Fk; cjTfpd;wd.

kz;ilNahl;bd; fPo;g;Gwg; gug;gpy; ngUq;Filak; fhzg;gLk;. ,J Kd;dhz; 

nry;tjw;Fupa ghijia toq;Ffpd;wJ. ,uz;L mOj;jkhd Fkpo;fs; 

(gplnud;Gf;Fkpo;fs;) ngUf;Filaj;jpd;  ,UGwKk; fhzg;gLfpd;wd. 

,jDld; KjyhtJ  fOj;J Ks;se;jz;L vd;ghfpa mj;jpy]; vd;G %l;Lf;                                                                                                  

nfhs;tjD}lhf jiyapdJ Nky;> fPo; mirT (Mk; mirT nodding mov 
ements) Vw;gLj;jg;gLfpd;wJ.

kz;ilNahl;by; fhzg;gLk; nkd;ikahd> nkd;rt;Tj; jd;ik nfhz;l 

gFjpfs; cr;rpf;Fopfs; vdg;gLfpd;wd. ,it RUf;fj;ij mDkjpg; gjhy; 

kfg;Ngw;iw vspjhf;Ffpd;wd. cr;rpf;Fopfs; 1 - 2 tajstpy; vd;ghf; 
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fk; milfpd;wd. jiyNahl;L vd;GfspilNa mirtpy; nghUj;Jf;fs; 

fhzg;gLtjhy; $basT ghJfhg;G toq;fg;gLfpd;wJ.

gprpu; rPj Nkyzpahy; glyplg;gl;l fhw;W epuk;gpa Fopfs; jiyNahl;L 

vd;Gfspy; fhzg;gLfpd;wd. (Mg;Gg;Nghyp> nea;aup> mD kw;Wk; Ejy; 

vd;Gfs;) ,it fhw;Wf;Flhf;fs; (sutures) vdg;gLfpd;wd. ,it midj; 

Jk; %f;Ff;FopAld;  njhlu;Ggl;lit. fhw;Wf;Flhf;fs; FuYf;F gupit 

toq;FtJld; jiyNahl;bd; ghuj;ijAk; Fiwf;F cjTfpd;wd.

Kfg;gFjpahdJ kz;ilNahl;bw;F fPohf fhzg;gLfpd;wJ. rpy Kfvd;Gfs; 

%f;Ff;Fopapd; gpw;Gwr; Rtiu cUthf;FtJld; fhw;Wg;ghijapd; Nkw;Gwg; 

gFjpiaAk; cUthf;Ffpd;wd. mD kw;Wk; rpGf vd;Gfspy; fhzg;gLk; 

tuk;Gfspy; (ridges) (rpw;wiwf;Fop) gw;fs; gjpf;fg;gl;L fhzg;gLfpd;wd.                                                                                                   

Nkw;whilahdJ kz;ilNahl;Lld; ,ize;jpUf;Fk;. fPo;j;jhil miraf; 

$baJ ty;yz;zk; (vd;ghyhdJ) kw;Wk; nky;yz;zk; (frpapioak;) 

Mfpatw;why; %f;Ff;FopahdJ tha;f;FopapypUe;J gpupf;fg;gLfpd;wJ. fPo;j; 

jhil> kz;ilNahl;Lld; %l;Lf;nfhs;fpd;wJ. EfTUtpy; (EfUT vd; 

gpd; gFjp kw;Wk; (filEjy;) vd;gpd; gFjp vd;gtw;why; cUthf;fg;gLk;. 

jir nghUe;Jtjw;fhd gug;ig toq;FjD}lhf fPo;j;jhilapd; mirtpw;F 

cjTfpd;wd. 

fPo;j;jhilahdJ ,uz;L Kisfisf; nfhz;lJ.

1. %l;Lf;Fkpo;Kis -  filEjy; vd;Gld; nghUe;jp

  filEjy;  -  rpGf %l;il cUthf;Fk;

2. fhf;ifayFU Kis (Coronoid process)

jirfs; kw;Wk; ,izaq;fs; ,iza cjTk;. jiyNahl;bd; mbj;            

jsj;jpy; Nrhbahd gplnud;Gf; Fkpo;fs; gplnud;gpy; fhzg;gLk;. gplnud;Gf; 

Fkpo;fs;> mj;jpyR Ks;nsd;Gld; gpizay; %l;il cUthf;Fk;.

filjy; vd;ghdJ %d;W Kisfisf; nfhz;bUf;Fk;. 

1. EfTUKis (EfTUtpy;ypd; xU gFjpia cUthf;Fk;)

,uz;L jirfs; nghUe;j cjTk;
2. KiyAUKis 

3. jk;gTUKis
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Ejy; vd;G

mDvd;G

rpGfk;

KiyAUKis

gplnud;G

filEjy; vd;G

Rtnud;G

nea;aup vd;G

fz;zPnud;G

%f;nfd;G

EfTU vd;G
Mg;Gg;Nghyp vd;G

cU 5.32 kdpjj; jiyNahl;bd; vd;Gfs; 

Rtnud;G

Mg;Gg;Nghyp vd;G

filEjy; vd;G

Ejy; vd;G

nea;aup vd;G

fz;zPnud;G

%f;nfd;G

EfTU vd;G

mD / Nkw;whil vd;G

rpGf / fPo;j;jhil vd;G

cU 5.33 kdpj Kfj;jpy; fhzg;gLk; vd;GfSf;fhd Kw;Gwj;Njhw;wk;

Ks;se;jz;Lf;fk;gk;

Ks;se;jz;Lf;fk;gkhdJ cWjpahd tisaf;$ba Nfhy; MFk;. ,J 

26 Neuhf xOq;fikf;fg;gl;l vd;Gfisf; nfhz;lJ. kz;ilNahl;bd; 

gplnud;gpy; ,Ue;J fPo;Nehf;fp fhzg;gLk;. 24 jdpahd Ks;nsd;GfisAk; 

jpUvd;G (5 ,ize;j vd;Gfspd; Nru;f;if) FapyyF (4 rpwpa ,ize;j 

vd;Gfspd; Nru;f;if) vd;G Mfpatw;iwf; nfhz;lJ.
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Ks;se;jz;Lf; fk;gk; 4 Fwpg;ghd gpuNjrq;fisf; nfhz;lJ.

1. fOj;Jg; gpuNjr Ks;nsd;G (cervical spine)
 (fOj;J Ks;nsd;Gfs; 7 ,dhy; cUthf;fg;gLk;)

2. neQ;riwg; gpuNjr Ks;nsd;G (thoracic spine) 
 (12 neQ;riwg; Ks;nsd;Gfshy; cUthf;fg;gLk; gpuNjrk;)

3. ehup gpuNjrk; 

 (5 ehup Ks;nsd;Gfshy; cUthf;fg;gLk;)

4. jpUvd;G gpuNjrk; 

 ehupKs;nsd;G %l;Lf;nfhs;Sk; mjpfPo;g;Gw (lowest) Ks;nsd;G

 FapyyF ,Wjpahf mike;jpUf;Fk;

Ks;se;jz;L fk;gj;jpd; tisTfs; (Curvatures of the vertebral column)

kdpj Ks;se;jz;Lf; fk;gj;jpy; 4 tisTfs; fhzg;gLfpd;wd.

1. fOj;J tisT

2. neQ;riw tisT

3. ehup tisT

4. jpUvd;G tisT

,it ,uz;L gpujhd tiffshf tifg;gLj;jg;gLk; mitahtd. 

1. Kjyhd tisTfs; 02

2. Jizahd tisTfs; 02

clypd; epkpu;e;j epiyiag; NgZjy; tisTfspd; gpujhd njhopyhFk;.

Kjyhd tisTfs; 

Kjpu;%yTU jdpnahU tisit kl;Lk; Ks;se;jz;Lf; fk;gj;jpy; nfhz; 

bUf;Fk;. Jizahd tisTfs; cUthFk; NghJ Kjyhd tisTfs;:

1. neQ;riw 

2. jpUvd;G gpuNjrq;fspy; kl;Lk; epiyj;jpUf;Fk;.

Kjyhd tisTfs; Kw;Gwk; Fopthdit
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Jizahd tisTfs; 

gpwg;gpd; gpd;du; cUthf;fg;gLgit KjyhtJ Jizahd tisT               

fOj;J tisT. ,J gpwg;gpd; gpd;du; 3 khjkstpy; tpUj;jpailfpd;wJ. 

,t;tistpd; cjtpAld; Foe;ijahdJ jiyia epkpu;j;jp itj;jpUf;f 

topNaw;gLfpd;wJ. 

,uz;lhtJ Jizahd tisT ehuptisT ,J gpwg;gpd; fpl;lj;jl;l 7 

njhlf;fk; 8 khjkstpy; tpUj; jpahfpd;wJ. ,jd; %yk; Foe;ijapd; 

clyhdJ epkpu;j;jp itf;fg;gl cjTfpd;wJ.

Jizahd tisTfs; Kw;Gwk; Ftpthdit

Kjyhd 

tisT

KjyhtJ 

Jizahd 

tisT (fOj;J)Kjyhd tisT

cU 5.34 kdpj Mzpy; Ks;se;jz;Lfk;gj;jpd; tisTfspd; tpUj;jp

Kw;gf;ff;FtpT
KjyhtJ Jizahd 

tisT (fOj;J)

Kjyhd tisT 

(neQ;riw)

,uz;lhtJ Jizahd 

tisT (ehup)

Kjyhd tisT (jpUntd;G)

Kw;gf;ff;FtpT

Kw;gf;ff;FopT

Kw;gf;ff;FopT
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Ks;se;jz;L vd;Gfspd; tiffs;

nghJthd  / nghJikg;ghlhd / tifkhjpupahd Ks;se;jz;L vd;gpd;  

fl;likg;G

cly;

FWf;FKis

Kd;Kis / euk;GKs;s

rau;%l;LKis

Ks;se;jz;nld;Gf; 

Filak;

Ks;se;jz;L tisT

cU 5.35 tifahd Ks;se;jz;nld;gpd; fl;likg;G (ehup Ks;se;jz;nld;G)

ehup Ks;nsd;G nghJikg;ghlhd Ks;nsd;ghf fUjg;gLfpd;wJ. nghJ 

thd Ks;nsd;G gpd;tUk; gFjpfisf; nfhz;lJ. 

1. cly; (body) 
2. Ks;nsd;G tpy; / euk;G tpy; (vertebral arch)

clyhdJ  1. ngupaJ

  2. mfd;wJ

  3. jl;ilahd gFjpahFk;

xt;nthU Ks;se;jz;L vd;gpdJk; clypdJ jl;ilahd gug;ghdJ               

mLj;Js;s Ks;se;jz;nld;gpdJ clypd; jl;ilahd gug;Gld; %l;Lf;             

nfhs;fpd;wJ. ,jdhy; Ks;se;jz;Lf; fk;gj;jpy; Ks;se;jz;nld;G 

xd;Wld; xd;whf %l;Lf;nfhs;s VJthfpd;wJ. vdpDk; mLj;Js;s ,U 

Ks;se;jz;nld;Gfs; xd;Wld; xd;W Neubahfj; njhLifAWtjpy;iy. 

,tw;wpw;fpilNa jbj;j nkj;ij (Pad) Nghd;w frpapioak; fhzg;gLk;. 

,J Ks;se;jz;nld;gpil tl;lj;jl;L vdg;gLfpd;wJ. Ks;se;jz;Lf;                                                              

fk;gj;jpy; fPo;Nehf;fp nry;Yk;NghJ Ks;se;jz;Lfspd; gUkd; mjpfupf; 

fpd;w Nghf;fpy; fhzg;gtjhy; Ks;se;jz;Lf;fk;gkhdJ cly;epiwia                

jhq;Ftjw;F topNaw;gLfpd;wJ.
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Ks;nsd;G Filaj;ij #oe;J Ks;nsd;Gtpy; cz;L. Ks;nsd;G Fila 

khdJ Kz;zhd; nry;tjw;fhd ghijia toq;Ffpd;wJ. Ks;nsd;G 

tpy;ypy; ,Ue;J vOfpd;w Kisfs; jirfs; nghUe;j cjTfpd;wd.

gf;fg;Gwkhf cUthFk; ,uz;L Kisfs; FWf;FKisfs; vdg;gLfpd;wd. 

gpw;Gwkhf vOk; Kis Ks;Kis my;yJ euk;G Ks; (spinous process) 
vdg;gLk;.

Ks;nsd;G tpy;yhdJ ehd;F %l;Lg; gug;Gfisf; nfhz;lJ. 

1. ,uz;L Nky; %l;L Kisfs; - ,it NkYs;s Ks;nsd;Gld; %l;Lf; 

nfhs;s cjTgit.

2. ,uz;L fPo;%l;L Kisfs; - ,it fPOs;s Ks;nsd;Gld; %l;Lf;               

nfhs;s cjTgit.

fOj;J Ks;nsd;Gfs; (Cervical vertebrae)

Ks;se;jz;L fk;gj;jpd; Kjy; 7 Ks;nsd;Gfs; fOj;J Ks;nsd; 

GfshFk;. Vida Ks;nsd;Gfs; vy;yhtw;WlDk; xg;gpLk;NghJ                                  

fOj;J Ks;nsd;Gfs; rpwpait (Ks;se;jz;Lvd;Gfspy; kpfr;rpwpait)                                    

fOj;J Ks;nsd;gpdJ clyhdJ Vida Ks;nsd;GfSld; xg;gpLk;NghJ                                                                 

rpwpaJ. fOj;J Ks;nsd;Gfspd; FWf;FKisfspy; Filaq;fs;                                  

xt;nthd;Wk; fhzg;gLk;. ,J Ks;nsd;G ehb nry;tjw;fhd ghijia 

toq;Fk;. fOj;J Ks;nsd;Gfspd; Ks;KisahdJ (euk;G Ks;) ,UgpsT 

nfhz;lJ.

Ks;se;jz;L ehbf;Fupa 

FWf;FFilak;

Ks;se;jz;L                  

euk;Gf;Filak;

cly; 

FWf;FKis

mLj;Js;s Ks;nsd;Gld; 

%l;Ltjw;fhd nghUe;J gug;G 

nfhz;l %l;L Kisfs;
,UgpsT euk;G Ks;

cU 5.36 tifahd fOj;J Ks;se;jz;nld;gpd; fl;likg;G
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KjyhtJ fOj;J Ks;nsd;G mj;jpyR (Atlao) MFk;. jiyNahL                  

mj;jpyR vd;gpy; jhq;fg;gl;Ls;sJ. mj;jpyR tisa tbt (Nkhjpu tbt) 

vd;ghFk;. njspthd cly; kw;Wk; Kd;Kis fhzg;gL tjpy;iy. ,uz;L 

FWfpa jl;ilahd nghUe;J Kfg;gug;Gf;fisf; nfhz;lJ. ,g;nghUe;J 

gug;Gf;fs;> jiyNahl;bd; gplnud;Gf;Fkpo;fs; %l;Lf;nfhs;Sk;. (Kisr; 

Row;rp %l;L) ,jdhy; jiyapdJ Nky; - fPo; mirT (Nodding) Vw;gLj; 
jg;gLfpd;wJ. mj;jpy]; Ks;nsd;gpdJ Ks;nsd;G Filak; xg;gPl;lstpy; 

ngupajhf ,Ug;gjhy; Kd;dhzpd; ngupa Kw;Gwg;gFjpf;Fupa ghijia 

toq;Ffpd;wJ. 

gy;YUKisAld; nghUe;Jtjw;fhd 

Kfg;G

Ks;se;jz;L ehbf;fhd 

FWf;Ff; Filak;

Ks;se;jz;nld;Gf; Filak;

gplnud;G Fkpo; nghUe;J 

tjw;fhd Kfg;G

cU 5.37 ml;yR Ks;se;jz;nld;gpd; fl;likg;G

,uz;lhtJ fOj;J Ks;se;jz;nld;G mr;R Ks;nsd;G vdg;gLk;. 

,jdJ rpwpa clypypUe;J Nky;Nehf;fpa jpirapy; fhzg;gLk; ntsp 

ePl;lk; gy;YUKis vdg;gLk;. gy;YUKisfspdhdJ mr;R Ks;nsd; 

gpw;F Kd;dhf cs;s mj;jpyRld; %l;Lf;nfhs;s cjTk;. ,k;%l;by;                                                                  

jiyahdJ (gf;fj;jpw;F gf;fkhf jpUk;Gjy;) Royf;$bajhf cs;sJ.

gy;YUKis

Kw;Gw Nehf;F

cly;

ml;yrpw;Fupa nghUj;J gug;G

FWf;F ,idaj;Jf;fhd Kfk;

Ks;Kis my;yJ euk;G Ks;

FWf;F Kisfs;

Ks;se;jz;L ehbf;fhd 

FWf;Ff; Filak;

cU 5.38 mr;R Ks;se;jz;nld;gpd; fl;likg;G
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neQ;riw Ks;nsd;Gfs; 

,it 12 neQ;riw Ks;nsd;GfshFk;. fOj;J Ks;nsd;Gfis tpl 

ngupait. vdNt Ks;se;jz;Lf; fk;gj;jpd; neQ;riwg; gFjpapdJ $basT 

cly; epiwia jhq;ff; $bajhff; fhzg;gLfpd;wJ. neQ;riw Ks;se;j 

z;nld;gpd; cly; kw;Wk; FWf;F Kisfspy; tpyh vd;Gld; nghUj;Jtj 

w;fhd nghUj;J gug;Gf;fs;; my;yJ miu Kfg;Gf;fs; fhzg;gLfpd;wd.

cly;

Ks;se;jz;nld;Gf; 

Filak;

nghUj;J Kfg;Gfs;

Ks;Kis my;yJ euk;G Ks;

cU  5.39 : neQ;riw Ks;se;jz;nld;gpd; fl;likg;G

FWf;F Kis

Nkyhd nghUj;J KisAld; 

mLj;Js;s Ks;se;jz;nld;Gld; 

nghUe;Jtjw;fhd Kfg;G

Kw;gf;fj; Njhw;wk;

ehup Ks;se;jz;nld;Gfs;

5 ehup Ks;nsd;GfSk; kpfg; ngupait. Vnddpy; ,t;vd;Gfs; clypd; Nkw; 

GwgFjpapd; epiwiaj; jhq;Ffpd;wd. Vida Ks;nsd;GfSld; xg;gpLk; 

NghJ ehupKs;nsd;gpdJ gUkd; mjpfkhFk;. clypd; gpd;Gwkhd gFjpapy; 

jirfs; nghUj;Jtjw;fhdJ. ehup Ks;nsd;gpd; Ks;Kis xg;gpl;lstpy;                                                                                          

ngupajhFk;. jbj;jjhFk;.

jpUntd;G kw;Wk; FapyyF vd;G

Kf;Nfhz tbtkhd ngupa vd;G. Ie;J vd;Gfs; ,ize;j xLf;fg;gl;l 

vd;Gfspd; Nru;f;ifahFk;. Kw;Gwgug;G Fopthff; fhzg;gLk;. Nkw;Gw gFjp 

5tJ ehup Ks;nsd;Gld; %l;Lf; nfhs;Sk;. jpUntd;gpdJ xt;nthU gf;f 

j;jpYk; ,Lg;G tisak; %l;Lf; nfhs;fpwJ. fPo;g;Gw cr;rpapy; FapyyF 

%l;Lf; nfhs;fpwJ. xt;nthU gf;fj;jpYk; xU njhluhd Ks;se;jz;Lf; 

Filaq;fs; fhzg;gLfpd;wd. ,it Kd;dhz; euk;Gfs; nry;tjw;Fupa 

ghijia mikfpd;wd.
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ehd;F ,ize;j Kidf;Fupa vd;Gfspd; Nru;f;if FapyyF vd;ghFk;. 

,J rpwpa Kf;Nfhz tbt KilaJ. Fapyyfpd; mfd;w mbg;gFjpahdJ 

jpUvd;gpd; cr;rpg; gFjpAld; %l;Lf; nfhs;fpd;wJ.

FapyyF

euk;Gfs; nry;tjw;fhd Filaq;fs;

Ks;se;jz;L ikaj;jp my;yJ 

clYld; %l;Ltjw;fhd 

%l;Lg;gug;G

%l;LKis

cU 5.40 : jpUntd;G kw;Wk; FapyyF vd;G Mfpatw;wpd; Kw;Gwj;Njhw;wk;

kdpj Ks;se;jz;Lf; fk;gj;jpd; nghJthd njhopy;fs;

Ks;se;jz;Lf; fk;gkhdJ epkpu;e;j epiyiag; NgZtjpy; cjtp nra; 

fpd;wJ. ,J jiyNahl;il jhq;FtJld;> tpyhvd;Gfs;  kw;Wk; tis 

aq;fs; ,iza ,lkspf;fpd;wJ. mj;Jld; Kd;zhidg;  ghJfhf;fpd;wJ. 

Ks;se;jz;L FilakhdJ Kz;zhd; euk;Gfs;> FUjpf;fyd;fs; kw;Wk; 

epzePu;f; fyd;fs; nry;tjw;Fupa ghijia toq;Ffpd;wJ. Ks;se;jz;Lf; 

fk;gkhdJ cly; mirtpw;F nefpo;r;rpj; jd;ik toq;Ffpd;wJ. Ks;se;j 

z;nld;gpil tl;lj;jl;Lf;fs; mjpu;r;rp thq;fpahfj; njhopw; gLtJld; 

Kz;zhidAk; ghJfhf;fpd;wd.

khu;Gg; gl;il

khu;Gg; gl;il ePz;l> jl;ilahd vd;ghFk;. ,J neQ;riwf; $l;bd; 

Kw;Gwj;ij cUthf;Ffpd;wJ. (neQ;riwf; $lhdJ khu;Gg; gl;il> tpyh 

vd;Gfs;> neQ;riw Ks;nsd;Gfs; vd;gtw;whyhdJ.) khu;Gg; gl;ilapd; 

mjpNkw;Gwg;gFjp gpbAU vdg;gLk;. khu;G tisaj;jpd; rpWrhtp vd;Gfs; 

kw;Wk; 1tJ 2tJ Nrhb tpyh vd;Gfs; gpbAUTld; %l;Lf; nfhs;fpd;wd.  

clYld; Vida tpyh vd;Gfs; %l;Lf; nfhs;fpd;wd. khu;Gg; gl;ilapd; 

cr;rpg; gFjp thl;NghypKis vdg;gLk;. gpupnkd; jfL kw;Wk; Kw;Gw tapw; 

wiwr; Rtupd; jirfs; ,iza thl;Nghyp Kis ,lkspf;fpd;wJ. khu;Gg; 

gl;ilahdJ mjw;F gpd;dhYs;s mq;fq;fs; ,jak; kw;Wk; Rthrg;igfs; 
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kw;Wk; FUjpf; fyd;fis nghwpKiw Nrjj;jpypUe;J ghJfhf;fpd;wJ. 

khu; Gg;gl;ilapd; nrt;vd;G kr;irahdJ FUjpf;fyq;fspd; cw;gj;jpAld; 

njhlu;Gila gpujhd gFjpahFk;. 

neQ;riwf; $Lk; khu;Gg;gl;ilapd; miktplKk;

rpWrhtp

khu;Gg; gl;ilapd; gpbAU

tpyh vd;Gfs;

cly; (khu;Gg;gl;ilapdJ cly;)

khu;Gg;gl;ilapd; thl;NghypKis

 cU 5.41 : khu;Gg; gl;ilapd; miktplKk; neQ;riwf; $Lk;

tpyh vd;Gfs;

neQ;riwf; $l;bd; gf;fg;Gw Rtu;fis 12 Nrhb tpyhvd;Gfs; Mf;F             

fpd;wd. ,it gpw;Gwkhf Ks;s e;jz;L fk;gj;jpd; neQ;riw Ks;s                 

e;jz;L vd;GfSld; %l;Lf; nfhs;fpd;wd. 7 Nrhb tpyh vd;Gfs; Kw;Gwj; 

jpy; khu;Gg;gl;ilAld; %l;Lf; nfhs;fpd;wd.  ,it cz;ik tpyhvd;Gf 

shFk;. mLj;j 3 Nrhb tpyh vd;Gfs; khu;Gg;gl;ilAld; Neubahf %l;Lf; 

nfhs;tjpy;iy. ,t;tpU tifahd tpyh tpw;Fupa frpapioaq;fs; %yk; 

khu;Gg;gl;ilAld; %l;Lf; nfhs;fpd;wd. filrpahfTs;s 2 Nrhb tpyh 

vd;Gfs; khu;Gg; gl;ilAld; %l;Lf; nfhs;tjpy;iy. ,it kpjf;Fk; tpyh 

vd;GfshFk;. tpyh vd;gpd; jiyahdJ jiyAU rpw;NwupAU vd;gdtw; 

wpd; %yk; Ks;nsd;Gfspd; ikaj;jpAlDk; FWf;F KisfSlDk; %l;Lf; 

nfhs;fpd;wd. neQ;riwf; $l;by; cs;slq;Fk; tpyh vd;Gfs; kw;Wk; khu;G 

g;gl;il Nghd;wit %r;RtpLjy; nghwpKiwapy; gpujhd gq;Ftfpf;fpd;wd. 

tpyh vd;Gfspw;F ,ilapy; fhzg;gLk; gOtpw;fpilahd jirfs;> %r;Rtp 

Ljypd;NghJ neQ;riwf; $l;bdJ mirtpw;F cjTfpd;wd. KjyhtJ 

tpyh vd;ghdJ khu;Gg; gl;il kw;Wk; KjyhtJ neQ;riw Ks;nsd;Gld; 
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,Wf;fkhf ,izf;fg;gl;bUg;gjhy; cl;Rthrj;jpd;NghJ KjyhtJ tpyh 

vd;G mirtjpy;iy. Vnddpy; gOtpw;fpilNaahd jirfspd; RUf;fj;jpd; 

NghJ mtw;why; KO neQ;riwf; $Lk; Nky;Nehf;fpAk;> Kd;Nehf;fpAk; 

KjyhtJ tpyh vd;ig Nehf;fp js;sg;gLfpd;wJ. 12 Nrhb tpyh vd;G 

fSk;> khu;Gg;gl;ilAk; neQ;riwf; $l;bDs; fhzg;gLk; ,jak; kw;Wk; 

Rthrg;igfspw;F ghJfhg;ig toq;Ffpd;wd.

epkpu;e;j Njhw;wj;jpw;F kdpj mr;Rtd;$l;bd; gq;fspg;G

 y Ks;se;jz;Lf; fk;gj;jpy; ,uz;L Kjyhd tisTfSk; ,uz;L 

Jizahd tisTfSk; fhzg;gly;. Ks;se;jz;Lf;ffk;gj;jpy; 

Jizahd  tisTfspd; cUthf;fk; gpujhd epkpu;e;j clw;       

Nfhyj;jpw;F gq;fspg;G nra;fpd;wJ. (Refer - Ks;sse;jz;Lf;fk;gj; 

jpd; tisTfs; gFjp)

 y Ks;se;jz;nld;Gfspd; gUkd; (Fwpg;ghf Ks;se;jz;nld;G                    

fspd; Ks; MdJ Ks;se;jz;Lf; fk;gj;jpy; NkypUe;J fPo;Nehf;fpr; 

nry;Yk;NghJ mjpfupf;fpd;wJ. ,jdhy; clypdJ Nkw;gFjpapdJ 

epiwahdJ jhq;fg;gLfpd;wJ.  (Refer  - Ks;sse;jz;L vd;Gfs;)

 y jpUvd;G Ks;nsd;Gfs; ,ize;J Kf;Nfhz tbtkhd ngupa               

jpUvd;ig cUthf;Ffpd;wd. ,J Ks;se;jz;Lfk;gj;jpd; epiwiaj; 

jhq;FtJld; cs;sf mq;fq;fspd; epiwiaAk; jhq;Ffpd;wd.

 y ,uz;L gplnud;Gf;Fkpo;fSk; kw;Wk; ngUq;FilaKk; kz;ilNahl; 

bd;  fPo;g;Gwj; jsj;jpy; kj;jpa gFjpf;F mz;ikahff; fhzg;gL 

fpd;wd. epkpu;e;j Njhw;wj;jpw;FjTk; Kfkhf jiyNahlhdJ Ks;se; 

jz;Lf; fk;gj;jpy; rkepiyapy; Ngzg;gl ,f;fl;likg;G xOq;f    

ikg;G cjtp nra;fpd;wJ.

kdpj mtat td;$l;bd; fl;likg;G kw;Wk; njhopw;ghLfs;

mta td;$L (Appendicular skeleton)

mta td;$lhdJ Nky; mtatj;Jld; khu;G (Njhl;gl;il) tisak;> 

fPo; mtaj;Jld; ,Lg;G tis ak; Mfpatw;wpD}lhf njhlu;gLj;Jfpd;wJ. 

khu;G tisaj;jpD}lhf Nky; mtatkhdJ clw;gFjp Kz;lg; gFjpAld; 

%l;il cUthf;Ffpd;wJ> khu;G tisakhdJ Nky; mtatk; mr;Rtd; 

$l;Lld; ,izf;fpd;wJ. khu;G tisakhdJ gpd;tUk; gFjpfisf;                                                        

nfhz;Ls;sJ. 

1. ,uz;L Njhl;gl;il vd;Gfs;

2. ,uz;L rpWrhtpfs; (fhiw vd;Gfs;)
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fPo; mtatkhdJ clw;gFjpAld; ,Lg;G tisag; gFjpapy; ,Lg;G %l;il 

cUthfFfpd;wJ. ,Lg;G tisakhdJ ,uz;L vd;Gfspdhy; cUthf;fg; 

gLfpd;wJ. mj;Jld; ,J jpUvd;Gld; ,ize;J fhzg;gLfpd;wJ.

khu;Gg;gl;ilAld; %l;Lf; nfhs;Sk; 

nghUe;Jgug;G

Njhl;gl;ilAld; %l;Lf;nfhs;Sk; nghUe;J gug;G

cU 5.42 :  tyJ fhiwnad;G / tyJ rpWrhtpnad;G

rpWrhtpAld; %l;Lf; nfhs;Sk; 

nghUe;Jgug;G

fpz;zf;Fop

cU 5.43 : tyJ Njhl;gl;il vd;G

Nky; mtatk;

Nky; mtatkhdJ gpd;tUk; gFjpfisf; nfhz;bUf;Fk;

1. Gavd;G (1)> 

2. Miu (1) 

3. mue;jp vd;Gfs; (1)>  

4. kzpf;fl;nld;Gfs; (81)> 

5. mDkzpf;fl;nld;Gfs; (5)> tpunyd;Gfs; (14)>

6. Nkw;Gaj;jpd; vd;G - Gavd;ghFk;.
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Gavd;G

Miu

mue;jp

tpunyd;Gfs;

kzpf;fl;nld;Gfs;

mDkzpf;fl;nld;Gfs;

cU 5.44 : Nky; mtaj;jpd; vd;Gfs;

gue;j tPr;rpyhd mirtpw;F kdpj Nkytak; nfhz;Ls;s ,irthf;fq;fs;

Nkytat vd;Gf; fl;likg;ghdJ gw;wpg;gbj;jy;> epiwia cau;j;Jjy; 

NkYk; gue;j tPr;rpyhd mirTfs; Mfpatw;wpw;F ,irthf;fk; ngw;Ws;sJ.

Ga vd;gpd; jiyahdJ> Njhl;gl;ilapd; fpz;zf;FopAld; epiwtw;w                 

ge;Jf;fpz;z %l;il cUthf; Ftjd; %yk; gue;Jgl;l tPr;rpy; mirtpid 

mDkjpf;fpd;wJ. Nkw;gb %l;bD}lhf gpd;tUk;  nraw; ghLfs; mDkjpf; 

fg;gLfpd;wd. / Nkw;nfhs;sg;gLfpd;wd.

1. ePl;ly;

2. kbj;jy;

3. cs;thq;fy;

4. ntspthq;fy;

5. Row;rp 

6. ePs;tl;lr; Row;rp

Gavd;gpd; Nra;ik Kid / me;jkhdJ ,uz;L nghUe;J gug;Gf;fisf; 

nfhz;bUf;Fk;. ,g;nghUe;J gug;Gf;fspD}lhf Miu kw;Wk; mue;jp 

vd;Gfs; Gavd;Gld; Koq;if %l;bdhy; %l;Lf; nfhs;fpd;wd. ,t;vd;Gfs; 

kzpf; fl;L %l;L %yk; kzpf;fl;L vd;GfSld; %l;Lf; nfhs;fpd;wd. 

NkYk; Miu> mue;jp vd;Gfs; mz;ik kw;Wk; Nra;ik Kidfspy; jkf;fp                

ilNa Miu - mue;jp %l;Lf;fs; %yk; %l;Lf; nfhs;fpd;wd. ,ijj;jtpu 
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,t;tpU vd;GfSk; jkJ jz;L topNa ehUUthd jhs;Nghd;w gpizg;G 

%yk; ,izf;fg;gl;bUf;Fk;. ,g;gpizg;ghdJ kzpf;fl;L my;yJ Koq;if 

%l;by; tpir gpuNahfpf;fg;gLk; NghJ Miu kw;Wk; mue;jp vd;Gfspd; rhu;G 

epiyia khwhJ Ngz cjTfpd;wJ. Koq;if%l;lhdJ gpizay; tif 

%l;lhFk;. ,J Kd; ifia ePl;lTk;> kbf;fTk; cjTfpd;wJ.

kzpf;fl;nld;Gfs; ,uz;L tupirfspy; xOq;FgLj;jg;gl;bUf;Fk;. mz;ik 

kw;Wk; Nra;ik tupirfs; ,t;tpU tupir vd;GfSk; neUf;fkhf xOq;Fg 

Lj;jg;gl;bUg;gjdhy; ,tw;wpw;fpilNa mirT kl;Lg; gLj;jg;gl;Ls;sJ.  

mz;ik tupir vd;Gfs; kzpf;fl;L %l;il cUthf;FtJld; njhlu; 

Ggl;lit. Nra;ik tupir vd;Gfs; mDkzpf;fl;L vd;GfSld; %l;il 

Vw;gLj;Jk;. 

kzpf;fl;L %l;lhdJ Miu vd;gpd; Nra;ik Kidf;Fk; mz;ik                       

tupir kzpf;fl;nld;Gfs; %d;wpw;Fkpilapy; cz;lhfpAs;sJ. ,t; xOq; 

fikg;ghy; Nkytatj;jpd; fPo;g;gFjpapy; Kd;tisT  gpd;tisT Mfpa 

mirTfs; Vw;gLj;jg;glf;$bajhf cs;sJ. ,jdhy; kzpf;fl;lhdJ                                                                   

ifg;gFjpapy; cs;s mDkzpf;fl;nld;Gfspd; mz;ik gFjpahd kzpf;fl; 

nld;GfSlDk; Nra;ik gFjpahdJ  tpunyd;GfSlDk; %l;Lf; nfhs; 

fpd;wJ. mDkzpf;fl;L vd;G kw;Wk; tpunyd;Gfspw;fpilapyhd %l;Lf;fs; 

tpuy;fspd; mirit mDkjpg;gJld; tYg;gpbiaAk; Vw;gLj;Jfpd;wd.

KjyhtJ ngUtpuy; Vida tpuy;fSld; xg;gpLk;NghJ RahjPdkhf 

miraf; $bajhf cs;sJ. ngUtpuypd; mbapy; cs;s kzpf;fl;L vd;G 

kw;Wk; KjyhtJ mDkzpf;fl;nld;Gfw;fpilNa Vw;gLj; jg;gLk; %l;b 

dhy; ngUtp uyhdJ Vida tpuy;fSld; xg;gpLk;NghJ $bastpy; mirf; 

fg;glf;$b ajhfTs;sJ. ,J ngUtpuypw;F vjpuilAk; jd;ikia Vw;gL 

j;JtjD}lhf> ngUtpuyhdJ Vida tpuy;fspw;F nrq;Fj;jhf miraf; 

$bajhfTs;sJ. ,jdhy; El;ggpb Vw;gLj;jg;gLfpd;wJ. ,J kdpjdpw;F 

jdpj;JtkhdJ vdf; Fwpg;gplg;gLfpd;wJ.

fPo; mtatk;

fPo; mtatkhdJ

1. njhilvd;G - 1

2. fizf;fhy; cs;nsd;G -1

  fizf;fhy; ntsp vd;G - 1

3. %l;Lr; rpy;Y - 1

4. fZf;fhy; vd;Gfs;  - 7 (fhw;fZ vd;Gfs;)

5. mDfZf;fhy; vd;Gfs; - 5 (ghj vd;Gfs;)
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6. tpunyd;Gfs; -14

njhil vd;G

%l;Lr;rpy;

fizf;fhy; cs;nsd;G

fizf;fhy; ntspnad;G

fZf;fhy; vd;G

mDf;fZf;fhy; vd;Gfs;

cU 5.45 : epkpu;e;j epiy> cly; epiwiaj; jhq;Fjy;> kw;Wk; elj;jy; Mfpatw;Wf;fhf 

,irthf;fkile;j fPo; mtaj;jpd; fl;likg;G 

elj;jy;> cly; epiwiaj; jhq;Fjy; kw;Wk; epkpu;e;j Njhw;wk; Mfpatw; 

wpw;fhf fPo; mtak; nfhz;Ls;s ,irthf;fq;fshtd tUkhW.

fPo; mtatkhdJ cWjpj;jd;ik> epkpu;e;j Njhw;wk;> cly;epiyiaj; 

jhq;Fjy; kw;Wk; elj;jYf;fhf ,irthf;fk; ngw;Ws;sJ. clypd; 

vd;Gfspy; ePskhdJk;> ghukhdJk; kw;Wk; cWjpahdJkhd vd;G                                                               

njhilvd;ghFk;.

njhil vd;gpd; jiyahdJ ,Lg;G vd;gpd; fpz;zf; FopAld; %l;Lf;             

nfhs;tjd; %yk; ,Lg;G %l;il cUthf;Ffpd;wJ. 

,Lg;G %l;lhdJ MokhdjhfTk;> gykhdjhfTk; ,Ug;gjhy; epw;Fk; 

NghJ cly; epiwiaj; jhq;Ffpd;wJ. ,Lg;G %l;by; fPo; mtatkhdJ 

ePl;ly;> kbj;jy; ntspthq;fy;> cs;thq;fy; Row;rp> ePs;tl;lr; Row;rp Mfpa 

mirTfs; Vw;gl fhuzkhFk;.

njhil vd;gpd; fPo;g;Gwg;gFjpahdJ fizf;fhy; cs;nsd;G kw;Wk; %l;Lr; 

rpy;Yld; $l;Lf; nfhs; fpwJ. fizf;fhy; cs;nsd;G clypd; eLf;             

Nfhl;Lg; Gwj;jpy; fhzg;gLk;. Koq;fhy; %l;by; kbj;jy;> ePl;ly; kw;Wk; 
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Row;rp mirTfs; Vw;gLj;jg;glf; $bajhfTs;sJ. ,k;%l;lhdJ KO 

ikahd ePl;Lj Yf;F cl;glhjthW jLf;fg;gl;Ls;sJ. ,jdhy; ePz;l 

Neuj;jpw;F vOe;J epw;ff; $bajhf cs;sJ.

cly; epiwahdJ njhil vd;gpd; topNa Koq;fhypw;F fPohff; flj;jg; 

gl;L fhw;fZtpw;F flj;j g;gLfpd;wJ. fizf;fhy; cs;kw;Wk; fizf; 

fhy; ntsp vd;Gfspy; fPo;g;Gw KisfSk;> fZf;fhy; %l;il cUthf; 

Fk;. fhw;fZ gw;wp ghjk; Nky; Nehf;fpAk;> fPo;Nehf;fpAk; KiwNa kbf;fg; 

glTk; ePl;lg;glTk; cjTk;.

ghjj;jpy; fhzg;gLk; vd;Gfspd; xOq;fikg;ghdJ mjDld; njhlu;Ggl;l 

,izaq;fs; kw;Wk; jirfshy; jhq;fg;gLtJld; cs;sq;fhy; gFjpiaAk; 

cUthf;Ffpd;wd. mj;Jld; ghjkhdJ tpy; my;yJ tise;j tbtk; 

ngwTk; cjTfpd;wd.

,uz;L ePs;gf;f tpw;fSk;> xU FWf;F tpy;Ykhf ghjj;jpy; %d;W tpw;fs; 

fhzg;gLfpd;wd. Fjpapyp Ue;J tpuy;fs; tiu nry;Yk; tisT ePs;gf;f 

tisTfSk;; ghjj;jpw;F FWf;fhf nry;Yk; tisT FWf;F tpy; vdTk; 

miof;fg;gLk;. mirAk;NghJk; epkpu;e;j epiyapy; epw;Fk;NghJk; ghj                                                                    

tpw;fs; cly; epiyia rPuhf efu;j;j cjTfpd;wd.

fizf;fhy; cs;nsd;Gldhd 

nghUe;J

FWf;Ftpy;

ePs;gf;ftpy;

cU 5.46 ghjj;jpd; tpw;fs;
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jirfs;

rpiufs;

ePsgf;f tpy;

cU 5.47 ghjj;jpy; fhzg;gLk; rpiufSk; ,idaq;fSk;

kdpj td;$l;Lj; njhFjpAld; njhlu;Gila rpy xOq;fPdq;fs;

vd;G nea;aupahjy; (Osteoporosis)

vd;gpdJ mlu;j;jp Fiwtiljyhy; Vw;gLk; epiyik vd;G nea;aupahjy; 

vdg;gLfpd;wJ. vd;G / vd;gp ioak; cUthf;fg;gLk; msit tpl ,of;fg; 

gLk; msT $Lk; epiyikahy; Vw;gLfpd;wJ. ,jdhy; %l;Lf;fs; mira 

Kbahj epiy Vw;gLtJld; vd;Gfs; KwptilaTk; Neuplyhk;. NkYk; 

td;$l;L xOq;fPdq;fs; vd;gpy; typ Nghd;w epiyikfSk; Vw;gLk;. 

vd;G nea;aupahjy; gpd;tUk; fhuzpfshy; Vw;gLfpd;wJ.

1. XNkhd; xOq;fPdq;fs; (Fwpg;ghf epue;ju khjtplha; epWj;jj;ij 

njhlu;e;J)

2. fy;rpak; FiwahL

3. #ow; fhuzpfs;

%l;L thjk; (Osteoarthritis)

,jd;NghJ vd;Gfs; rpijaf;$badthfpd;wd. mow;rpaw;w Xu; NehahFk;. 

typ kw;Wk; ghjpf;fg;gl;l %l;Lf;fspy; kl;Lg;gLj;jg;gl;l mstpy; mirTfs; 

Vw;gLfpd;wd. %l;Lf;fspy; fhzg;gLk; %l;Lf; frpap ioak; gbg;gbahf 

nky;ypajhFk;. ,jdhy; vd;Gfspd; %l;Lg;gug;Gf;fs; njhLifAWtjhy; 

vd;Gfs; rpijtilaj; njhlq;Fk;. ,jdJ  mwpFwpahf typ Vw;gLk;. %l;L 

thjj;jpw;fhd fhuzk; mwpag;gl tpy;iy. Mdhy; mghaf; fhuzpfshf 

gpd;tUtd cs;slf;fg;gLfpd;wd. ghjpf;fg;gl;l gFjpfspd; (%l;Lf;fs;) 

msTf;fjpfkhd gad;ghL> tajhjy;> guk;giu> mjPj clw;gUkd; kw;Wk; 

ghy;NtWghL (ngz;fspw;F Vw;gLk; tha;g;G mjpfk;)
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tOf;fpa jl;L (Slipped disc)

mLj;Js;s Ks;se;jz;nld;Gfspd; cly;fs; Ks;se;jz;gpil tl;lj;j 

l;Lf;fshy; gpupf;fg;gl;bUf;Fk;. Ks;se;jz;nld;gpil tl;lj;jl;lhdJ tis 

atbt frpapioaj;ij ntspg;Gwj;jpYk;> nkd;ikahd n[yw;wpd; Nghd;w 

gjhu;j;jj;ij kj;jpa gFjpapYk; nfhz;bUf;Fk;. fhak; my;yJ eyptiljy; 

(gytPdg;gLj;jy;) epiyikfspd;NghJ Ks;se;jz;nld;gpil tl;lj;jl;bd; 

kj;jpa gFjpahdJ ntsp ciwapD}lhf / tisAk; jpiria topNa 

gpJf; fg;gLfpd;wJ. ,e;epiyik tOf;fpa jl;L vd miof;fg;gL fpd;wJ. 

,e;epiyik typ kw;Wk; mnrsfupaj;ij Vw;gLj;Jfpd;wJ. tOf;fpa jl;L> 

Kz;zhd; euk;Gfis mOj;Jtjhy; czu;r;rpaw;w jd;ik kw;Wk; typ                                                                        

Nghd;wit ghjpf;fg;gl;l euk;G topNa Vw;gLk;. Koq;fhy;fis kbj;J 

,Ue;J Kz;zlj;ij cau;j;Jtjd; %yk; gSf;fisj; J}f;Ftjhy; / 
cau;j;Jtjhy; tOf;fpa jl;L epiyik Vw;glhJ jLf;fyhk;.

kdpj td;$l;Lj; njhFjpapy; fhzg;gLk; gpujhd %l;L tiffs;

gpujhd %l;L tiffshf gpd;tUk; %l;Lf;fs; kdpj td;$l;Lj; njhF 

jpapy; fhzg;gLfpd;wd.

1. ge;Jf;fpz;z %l;L

2. gpizay; %l;L

3. #ow;rp %l;L

ge;Jf; fpz;z %l;Lf;fs; (Ball and socketjoints )

ge;J Nghd;w jiyahdJ fpz;zk; Nghd;w gFjpAld; %l;Lf; nfhs;Sjy; 

ge;J fpz;z %l;L  vdg;gLk;. ,k; %l;by; gue;j tPr;Rf;Fupa mirTfs; 

Vw;gLj;jg;gLfpd;wd. mitahtd ePl;ly;> kbj;jy;> cs;thq;Fjy;> ntsp 

thq;Fjy; Row;rp kw;Wk; ePs;tl;lr; Row;rp vd;gdthFk;. kdpj clypy; 

ge;J fpz;z %l;L fhzg;gLk; ,lq;fspw;fhd cjhuzq;fs; :- Njhs; 

%l;L> ,Lg;G %l;L

gpizay; %l;L (Hinge Joints )

vd;gpdJ %l;Lf; nfhs;Sk; gFjpfs; gpizay; Nghd;W nghUe;jpf; nfhs; 

fpd;wd. ,t;tif %l;by; kl;Lg;gLj;jg;gl;l mirTfNs ,lk;ngWk;. 

cjhuzkhf kbj;jy; kw;Wk; ePl;ly; gpizay; %l;bw;F cjhuzq;fs; 

Koq;if%l;L> Koq;fhy; %l;L fhy; tpuy;fspYs;s tpuy; Jz;lq;fsp 

ilNaahd %l;Lf;fs;.
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#oy; %l;L (Pivot joints )

xU vd;ghdJ tisa tbtkhd ,izaj;Jld; nghUe;jpf; nfhs;Sk;. 

,tpizaj;jpd;%yk; NtnwhU vd;G neUf;fkhff; nfhz;L tug;gl;L 

,izaj;jhy; cUthf;fg;gl;l tisaj;jpy; RoYk;. ,j;jifa %l;Lf;fs; 

Xu; vd;ig my;yJ mtatj;ij Royr; nra;af;$bait. cjhuzk; jiy 

apdJ Row;rp ahdJ mj;jpyR vd;gpy; cs;s tisa tbtkhd ,iz 

aj;jpy; mr;rpdJ gy;YUKis %l;Lf; nfhs;tjhy; Vw;gLj;jg;gLk; Roy; 

%l;bdhy; epfo;j;jg;gLfpd;wJ.

td;$l;Lj; jir kw;Wk; jirr; RUf;fk;

td;$l;L jirapioaj;jpd; ,ay;Gfs;

td;$l;Lj;jirfs; nghJthf td;$l;Lj; njhFjpAld; ,izf;fg;gl;L             

gpujhdkhf clypd; ,r;irtop  mirTfis Nkw;nfhs;fpd;wd. td;$l; 

Lj;jir ,ioakhdJ ePz;l cUistbthd fyq;fspd; fl;Lf;fsh 

yhdJ. ,f;fyq;fs; xd;Wf;nfhd;W rkhe;jukhf jirapd; ePsg;Nghf;F  

topNa  xOq;FgLj;jg;gl;bUf;Fk;. xt;nthU fyj;jpYk; gy fUf;fs; fy 

nkd;rt;tpw;F mUfpy; fhzg;gLk;.  ,it jirf;fyj;jpd; ePsg;Nghf;F                                                                           

topNa xOq;fikf;fg;gl;bUf;Fk;. jirf;fyj;jpy; fhzg;gLk; jirr; rpW                                                                                   

ehu;fs; kPz;Lk; kPz;Lk; Njhd;Wk; gFjpfisf; nfhz;bUf;Fk;. ,t;thW 

kPz;Lk; kPz;Lk;  Njhd;Wk; gFjpfs; jirg;ghj;Jf;fs; vdg;gLk;. kPz;Lk; 

kPz;Lk; Njhd;wf; $bathW xOq;fikf;fg;gl;l jirg;ghj;Jf;fshy; td;$l;Lj;                                                                                   

jirf;F EZf;Ff; fhl;b  mtjhdj;jypy; tupnfhz;l Njhw;wk; fpilf;fpd;wJ. 

mbg;gilahd RUq;ff;$ba myFfs; jirg;ghj;J vdg;gLk;. ,jaj;jir 

kw;Wk; kokog;ghd jiriag; Nghd;W td;$l;Lj;jirAk; mUl;lg;glf;$baJ.                                                                                    

J}z;ly;; xd;iw Vw;fTk; Jyq;fy; fhl;lf;$baJkhd jd;ik mUl;lg; 

glyhFk;. mj;Jld; kPs;jfT jd;ik nfhz;lJ. ,J RUf;fk; my;yJ 

ePl;lypd; gpd;du; gioa epiyia milAk; jd;ik. RUq;ff; $ba jd;ik 

RUq;ff;$baik my;yJ FWff; $ba jd;ikahFk;. ePl;lg;glf;$ba 

jd;ik ePSk; ,ay;G MFk;. Nkw;gb ,ay;Gfisf; nfhz;lJ. td;$l;L 

j;jirahdJ cly; euk;Gfshy; ,r;nrytop fl;Lg;gLj;jg;gLfpd;wJ. 

jirg;ghjj;jpd; fl;likg;G td;$l;L jir mirtpd;                              

mbg;gilahd nghwpKiw

tupj;jir xd;wpDs; fhzg;gLk; kPz;Lk; Njhd;Wk; RUq;fj;jf;f myFfs; 

jirg;ghj;Jf;fs; vdg;gLk;. jirg;ghj;J RUq;ff;$ba jbj;j kw;Wk;    

nky;ypa ,iofisf; nfhz;l jirr;rpWehu;fshy; MdJ. nky;ypa>     

jbj;j ,iofs; rpwg;ghd Gujq;fshyhdit.
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nky;ypa ,ioahdJ gpujhdkhf mf;upd; Gujj;jhyhdJ. Z Nfhl;Lld; 
,izf;fg;gl;bUf;Fk;. Z   NfhlhdJ mlu;e;j gl;bif Nghd;wJ. jirg; 

ghj;jpd; vy;iyfis cUthf;fpf; fhzg;gLk;. jbj;j ,ioahdJ                                 

gpujhdkhf kNahrpd; Gujj;jhyhdJ. M Nfhl;Lld; ,izf;fg;gl;L jirg;                       

ghj;jpd; kj;jp gFjpapy; fhzg;gLk;. td;$l;Lj; jir xd;wpy; ,uz;L Z 
NfhLfspw;F ,ilg;gl;l gFjp jirg;ghj;J vdg;gLk;. 

td;$l;Lj;  jirf; fynkhd;wpy; kPz;Lk; kPz;Lk; Njhd;Wk;; njhlu;r;rpahd 

gFjpfshf jirg;ghj;Jf;fs; fhzg;gLk;.  Xa;T epiyapYs;s jirrpWehu; 

xd;wpy; nky;ypa ,iofs; kl;LNk fhzg;gLk;. mNjNtis jirg;ghj;jpd; 

kj;jpa gFjpapy; jbj;j kw;Wk; nky;ypa ,iofs;;; ,t;thW xOq;fikf; 

fg;gl;bUg;gjhy; td;$l;Lj;jirhdJ RUf;fj;jpd;NghJ FWfyiltjw;Fk;> 

jsu;jypd;NghJ kPz;Lk; jdJ gioa epiyiaailtjw;Fk; topNaw;gL  

fpd;wJ. jirg;ghj;jpdJ nghwpKiw nraw;ghlhdJ mf;upd; kw;Wk; kNahrpd; 

Gujq;fshy; cUthf;fg;gLfpd;wJ.

td;$l;Lj;jir RUf;fkhdJ ,r;irtopf;FupaJk; cly; euk;Gj;                             

njhFjpapdhy; MSif nra;ag;gLk; nraw;ghlhFk;.J}z;ly; fpilf;fg; 

ngw;wJk;  jirg;ghj;J FWfyiltjhy; td;$l;Lj;jirapYs;s jir                 

f;fyq;fs; xt;nthd;Wk; FWf;fyilfpd;wd. ,jd; tpisthy; KOj;                       

jirAk; RUq;ff;$bajhf cs;sJ. jirr;RUf;fk; mirthf khWtjw;F 

vd;Gld; jir ,izf;fg;glNtz;ba Njit cs;sJ. td;$l;Lj; jirr; 

RUf;f khdJ vd;Gfspy; ,izf;fg;gl;l rpiufspy; js;Sifia Vw;gLj;J 

fpd;wd. ,jdhy; vd;G kw;Wk; clw;gFjpfs; mira Kbfpd;wd. euk;Gj;   

J}z;ly; epWj;jg;gl;lJk; jirahdJ kPz;Lk; jdJ gioa ePsj;ij jirr; 

RUf;fj;jpd; gpd; milfpd;wJ.

jbj;j ,io

nky;ypa ,io

M NfhL

Z NfhLZ NfhL jirg;ghj;J

cU 5.48 jirg;ghj;jpd; xOq;fikg;G
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tOf;fy; - ,io nfhs;if

tupj;jir RUf;fj;jpw;F jw;NghJ Vw;Wf; nfhs;sg;gl;l nfhs;if                      

tOf;fy; - ,io nfhs;ifahFk;. ,f;nfhs;ifapd;gb td;$l;Lj; 

jir my;yJ ,jaj;jir fyk; RUq;Fk;NghJ jbj;j ,iofs; kw;Wk;                    

nky;ypa ,iofs; (jirg;ghj;J xt;nthd;wpYKs;s) xd;wd;Nky; 

xd;W tOf;fp mirtjhy;> xt;nthU jirg;ghj;jpYKs;s Z NfhLfs;                                                        

xd;iwnahd;W Nehf;fp mz;ikahf;fg;gLtjhy; jirg;ghj;J FWFfpd;wJ. 

,jdhy; jirf;fyKk; FWFfpd;wJ. mNjNtis jirg;ghj;jpy; fhzg;gLk; 

,uz;L tif ,iofSk; njhlu;e;Jk; khwhj ePsj;jpNyNa fhzg;gLk;.

kNahrpd; ,af;F GujkhFk;. (motor protein) nky;ypa ,iofis js;S 

tjd; %yk; jirr;RUf;fj;ij jirf;fyj;jpy; Vw;gLj;Jfpd;wJ. xt;nthU 

kNahrpd; ,ioAk; jiyg;gFjp> thy;g;gFjp Mfpatw; iwf; nfhz;ld.                     

jbj;j ,iofspy; thy; gFjpfs; fw;iwfshfr; Nru;e;jpUf;Fk;. jiyg;                

gFjpfs; ntspNehf;fp ePl;lg;gl;bUf;Fk;. nky;ypa ,iofs; mf;upd; 

%yf;$Wfisf; nfhz;bUf;Fk;. mf;upd; %yf;$Wfspy; kNahrpd; jiy 

nghUe;Jtjw;fhd nghUe;Jkplq;fs; fhzg;gLfpd;wd. 

kNahrpd; jiyahdJ rf;jp Fiwthd epiyikfspy; ATP %yf;$Wld; 

,izaf;$bathW ATP %yf;$whdJ ATP kw;Wk; ngh];Ngw;whf ePu;g; 

gFg;igAk;NghJ rf;jpapdJ tpLtpf;fg;gLfpd;wJ. ,jd;NghJ kNahrpd;                      

jiyahdJ cau; rf;jp epiyf;Fs; cl;gLj;jg;gLfpd;wJ. ,e;epiyikapd; 

NghJ kNahrpd; jiyahdJ mf;updpd; kNahrpd; jiy nghUj;Jkplj;jpy; 

,ize;J FWf;Fg; ghyj;ij cUthf;Fk;. kNahrpd; jiyahdJ jho; 

rf;jp epiyf;F nry;tjd; Clhf ATP MdJ ADP ahfTk; ngh];g;Ngw; 

whfTk; ePu;g;gFg;giljy; nky;ypa ,io jirg;ghj;jpd; kj;jpa gFjpia                                  

Nehf;fp ,Of;fg;gLfpd;wJ. ,jdhy; jirg;ghj;J FWfyilfpd;wJ. 

Gjpa ATP %yf;$W kNahrpd; jiyAld; ,izAk;NghJ FWf;Fg;ghyk;                                       

cilfpd;wJ. kNahrpd; jiy mf;updpy; ,Ue;J tpLtpf;fg; gLfpd;wJ. Gjpa 

FWf; Fg;ghyk; kPz;Lk; cUthFk;. tYthd jirr;RUf;fj;jpw;F $ba 

vz;zp f;if apyhd FWf;Fg; ghyq;fspd; tl;lq;fs; cUthf;fg;gLtJk; 

tpLtp f;fg;gLtJk; mtrpakhd nraw;ghL fshFk;. xt;nthU tl;lj;jpd;                                                 

NghJk; kNahrpd; jiy FWf;Fg; ghyj;jpypUe;J tpLtpf;fg;gLtjw;Fk; 

kPz;Lk; Gjpa mf;upDld; ,iztjw;Fk; ATP apdJ ePu;g;gFg;G Njit 

ahdJ. ,r;nraw;ghlhdJ jirf; fyj;jpd; xt;nthU jirr;rpWehupd; KO 

ePsj;jpw;Fk; eilngWfpd;wJ.

jirg;ghj;jpd; kj;jpa gFjpia Nehf;fp nky;ypa ,io mirAk;. ,jd; 

NghJ kNahrpd; jiy nghUe;J tjw;fhd Gjpa nghUe;J gug;Gf;fs; 

mf;updpy; ntspf;fhl;lg;gLk;. jirr;RUf;fj;jpd; KOikahd nraw;                                
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ghl;bd; tpisthy; jirf;fyj;jpd; jbj;j kw;Wk; nky;ypa ,iofs; xd;iw 

xd;W Nehf;fp  tOf;fpr; nry;tjd;%yk; xt;nthU jirg;ghj;jpYKs;s Z                
NfhLfs; xd;wpw;F xd;W neUf;fkhff; nfhz;l tug;gLtjhy; jirg;ghj;J 

FWFfpd;wJ. 

xU jbj;j ,ioapy; gy kNahrpd; jiyfs; fhzg;gLk; xU nrf;fdpw;Fs; 

kNahrpd; jiyfs; midj;Jk; FWf;Fg; ghyq;fis cUthf;ff; $bait.  

Ca2+  kw;Wk; Vida Gujq;fSk; jirr; RUf;fj;jpy; gpujhd gq;F tfpf;    

fpd;wd. mf;updpd; nghUe;J gug;Gf;fs; Ca2+  madpd; nraw;ghl;lhy; ntspf; 

fhl;lg;gLk; epiyikapy; kNahrpdhdJ mf;upDld; kl;Lk; ,izAk;.

mf;upd;

kNahrpd; 

gpizg;Gj;            

jhyq;fs;

kNahrpd; jiy 

mf;upDld; ,ize;J                 

FWf;Fg; ghyq;fis 

Mf;Fjy;

ADP Ak; mNrjd ngh];Ngw;Wk;   

tpLtpf;fg;gLtJld; kNahrpd; jho; 

rf;jp kl;lj;ij miljy; nky;ypa 

,iofspd; kPJ tOf;Fjy;

nky;ypa ghfq;fs; jirg;ghf;fp 

kj;jpa gFjpia Nehf;fp mirjy;

Gjpa ATP %yf;$Wld; ,ize;J  

kNahrpd; jiy mf;Bdpy; ,Ue;J tpL 

tpf;fg;gl;L Gjpa tl;lk; Muk;gpf;fg;gly;

kNahrpd; jiy ATP  %yf;$Wld; 

rf;jp  kl;lj;ij jho; milAk; 

NghJ 

kNahrpd; jiy ATP ia ADP  
MfTk; mNrjd ngh];Ngw;whf 

Tk; ePu;g;gFg;gilar; nra;J 

cau; rf;jp kl;lj;ij milAk;

jbj;j ,io

cU 5.48 : td;$l;Lj; jirr;RUf;fj;jpy; mf;upd; kw;Wk; kNahrpd; vd;gtw;wpw;fpilapyhd 

,ilj;njhlu;G  
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gpwg;Gupikapay;

tpQ;Qhd mbg;gilapyhd nkd;lypd; gupNrhjidfs; (nkd;lypd; 

jiyKiwAupik / nkd;lypd; thjk;)

jiyKiwAupik njhlu;ghd nfhs;iffis Kjd; Kjypy; tbtikj; 

jtu; x];upah ehl;;ilr; Nru;e;j ghjpupahuhd N[hd; fpufu; nkd;ly; Mthu;. 

,tu; jw;NghJ etPd jiyKiwAupikapaypd; je;ijahff; fUjg;gL               

fpd;whu;. nkd;ly; Njhl;lj;Jg;gl;lhzpj; jhtuq;fspy; jpl;lkplg;gl;l gupNrhj 

idfis Nkw;nfhz;L mjd;%yk; jiyKiwAupik njhlu;ghd mbg; 

gilf; nfhs;iffisf; fz;lwpe;jhu;. 

,tUila gupNrhjidfs; epw%u;j;jq;fs; gw;wpa vz;zf;fU cUthF 

tjw;Fg; gy jrhg;jfhyq;fSf;F Kd;dNu Nkw;nfhs;sg;gl;lJ. gpd;du; 

fz;Lgpbf;fg;gl;l ghuk;gupa myFfspdJ fhtpfshd epw%u;j;jq;fs; guk; 

giuayFfisf; nfhz;bUe;jik nkd;lypd;; jiyKiwAupik njhlu;ghd 

,uz;L tpjpfSf;Fk; Mjhukhf mike;jd. jw;NghJ ,it nkd;lypd;; 

nfhs;if (mendelism) vdg;gLfpd;wd.

jiyKiwAupikapaypy; cs;s fiyr; nrhw;fs; 

(Vocabulory in Genetics)

Fbj;njhifapy; jdpad;fspilNa jiyKiwAupikapay;Gfspy; NtW               

ghLfs; fhzg;gLfpd;wd. kdpjf; Fbj;njhifapy; fz;fspd; epwkhd                  

fgpyk;> gr;ir> ePyk;> kapupDila epwkhd fWg;G> fgpyk; kapu;fsw;w 

tOf;ifahd jiy Nghd;wit MFk;. gpwg;Gupikapaypy; fz;zpDila 

epwk;> kapupDila epwk; Nghd;wit ,ay;G my;yJ gz;G MFk;. mq;fp                              

nahd;wpDila jiyKiwAupikailAk; ,ay;Gfs; fgpy epwk;> gr;ir epwk; 

my;yJ ePy epwf; fz;fs; my;yJ fWik epwk;> fgpy epwk; my;yJ ,sk;                                                                           

nghd;dpw jiykapu; MfpadthFk;. ,t;tpay;Gfs; ngw;NwhupypUe;J 

vr;rq;fSf;F jiyKiwAupikapay; milgit. mq;fpapy; fhzg;gLk; 

mtjhdpf;ff;$ba ,ay;G Njhw;wtikg;G (phenotype) vdg;gLk;. 

nkd;ly; jdJ gupNrhjid KbTfspd; mbg;gilapy; ghuk;gupaf; fhuzp 

fs; gw;wp tpsf;fpdhu;. ,g;ghuk;gupaf; fhuzpfs; etPd jiyKiwAupikapa 

ypy; guk;giuayFfs; vd milahsg;gLj;jg;gl;Ls;sd. 
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guk;giuayF xU mbg;gilayfhFk;. ,it ghuk;gupaj; jfty;fisg; 

ngw;NwhuplkpUe;J vr;rq;fSf;Ff; flj;Jfpd;wd. ,J nghJthf epw             

%u;j;jnkhd;wpYs;s DNA %yf;$wpy;; cs;s miktplk; xd;wpy; fhzg;gLk;      

epa+f;spNahiul;L njhlu;r;rp xd;W my;yJ xd;Wf;F Nkw;gl;l ,ay;GfspdJ 

Fwpg;ghd Gujq;fs; my;yJ ngg;ilLf;fspdJ Fwpg;gLj;Jiff;F fhuz                                                                    

khFk;. miktplk; vd;gJ epw%u;j;jnkhd;wpy; cs;s Fwpg;ghd gFjpahFk;. 

xU guk;giuayfpd; khw;W tbtq;fs; vjpUUf;fs;(alleles) vdg;gLk;.        

vjpUUf;fs; mikg;nghj;j epw%u;j;jq;fspYs;s xNutpjkhd miktplq; 

fspy; fhzg;gLk;. vjpUUf;fs; epa+f;spNahiul;L xOq;Ffspy; NtWgl;Lf; 

fhzg;gLgit. ,j;jifa khw;wk; guk;giuayfpdhy; Fwpg;gLj;jg;gLk; 

my;yJ gupghil (encoded) nra;ag;gLk;. Gujj;jpd; njhopw;ghl;ilg;                       

ghjpf;Fk;. kw;Wk; mq;fpapd; Njhw;wtikg;Gk; khWgLk;. xt;nthU ,Ukba 

mq;fpapd; epw%u;j;jj;jpYk; jkJ ,U ngw;NwhuplkpUe;Jk; ngw;Wf;nfhz;l 

xt;nthU guk;giuayfpdJk; Mff;Fiwe;jJ ,U gpujpfisaht nfhz; 

litahff; fhzg;gLk;. ,r; Nrhbfs; xj;jitahfNth my;yJ xd;wp 

ypUe;J kw;nwhd;W khWgl;ljhfNth fhzg;gLk;. 

xU guk;giuayfpy; xNu jd;ikahd vjpUUf;fs; ,Ug;gpd; mJ Xupd 

Efepiy(homozygous) vdg;gLk;. khWghlhf xU guk;giuayfpy; ,U 

NtWgl;l vjpUUf;fs; fhzg;gbd; mJ gy;ypd Efepiy(hetrozygous) 
vdg;gLk;. Njhw;wtikg;G (phenotype) vd;gJ mq;fpapd; gpwg;Gupikaikg; 

gpw;Fk; #oypw;Fkpilapyhd ,ilj;jhf;fq;fspdhy; ntspf;fhl;lg;gLk; 

,ay;ghFk;. Xu; mq;fpapd; jiyKiwAupik tbtikg;G my;yJ vjpUU 

f;fspd; njhFg;G gpwg;Gupikaikg;G (genotype) vdg;gLfpd;wJ. Xu; mq;fpa-

pd; gpwg;Gupik mikg;G XupdEfkhfNth my;yJ gy;ypd EfkhfNth Fwpg; 

gpl;l guk;giuayfpy; fhzg;gLk;. 

gy;ypd Ef epiyapy; mq;fpapd; Njhw;wtikg;ig epu;zapf;Fk; vjpUU 

kw;iwa vjpUUtpd; ntspg;gLj;Jifia kiwj;J ntspg;gLj;jpdhy; 

mJ Ml;rpahd vjpUU (dominant - allele) vd miof;fg;gLk;. Ml;rpahd                 

vjpUUtpdhy; ntspf; fhl;lg;gLk; ,ay;G Ml;rpahd ,ay;G (dominant 
trait) vdg;gLk;. Fwpg;gplj;jf;f tpisitf; fhl;lhj gy;ypd Ef epiyapy; 

cs;s vjpUUf;fs; gpd;dpilthd vjpUUf;fs; (recessivee allele) vdg;gLk;;.                   
vdpDk; mit XupdEf epiyapy; jkJ ,ay;ig ntspg;gLj;Jk;. ,J              

gpd;dpilthd ,ay;G (recessive trait) vdg;gLk;.

nkd;ly; ,U NtWgl;l Njhw;wtikg;gpw;Ff; fhuzkhd khWgl;l ,ay;G 

fisf; nfhz;l mq;fpfisj; njupT nra;jhu;. mjhtJ caukhd jz;L 

Fwshd jz;L my;yJ Cjh epwg; g+f;fs;> ntz;epwg; g+f;fs; Mfpa   

,t;tpay;Gfs; cwo;nghU ,ay;Gfs; (Contrasting traits) vdg;gLk;. 
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nkd;ly; jdJ gupNrhjidfSf;Fj; J}atop tpUj;jpahf;fg;gl;l jht 

uq;fisg; gad;gLj;jpdhu;. xNu tifiar; Nru;e;j jhtuq;fis gy                                          

jiyKiwfSf;F jd;kfue;jr; Nru;f;iff;Fl;gLj;Jtjd; %yk; J}a 

topj; jhtuq;fisg; ngwKbAk;. ,e;j mq;fpfis gy jiyKiwfSf;F                   

J}a topj; jhtuq;fis jw;fUf;fl;lYf;Fl;gLj;Jtjd; %yk; ngw KbAk;. 

,it J}atopfs; (pure lines) vd miof;fg;gLk;. nkd;ly; jdJ gupNrhj 

idfspy; J}atop tpUj;jpahf;fy; %yk; ngwg;gl;l cwo;nghUT ,ay;G 

fisf; fhl;Lk; Njhl;lj;Jg; gl;lhzpj; jhtu tiffis mad; kfu 

e;jr; Nru;f;iff;Fl;gLj;jpdhu;. cjhuzkhf Cjh epwg;g+f;fisf; nfhz;;l                         

jhtuq;fis ntz;epwg; g+f;fisf; nfhz;l jhtuq;fSld; fyg;Gr;                                                          

nra; jhu;. cwo;nghUT ,ay;Gfisf; nfhz;l J}atopj; jhtuq;fisf; 

fyg;Gf; Fl;gLj;Jjy; fyg;Gg;gpwg;ghf;fk; vdg;gLk;. ngw;Nwhu; re;jjpapdu; P 
- re;jjp vd miof;fg;gLk;. fyg;Gg; gpwg;ghf;fj;jpd; %yk; ngw;Wf;nfhs;s-

g;gLk; jhtuj; Njhd;wy;fs; F1 - re;jjp vdg;gLtu;. (Kjyhk; kfl; re;jjp - filial 
vDk; thu;j;ij ,yj;jpd; nkhopapypUe;J ngwg;gl;lJ. ,jw;F 'kfd;" vd;W                                                                         

nghUs;) F1 jiyKiwapdupilNa nra;ag;gLk; jd;kfue;jr; Nru;f;if %yk; 

ngwg;gLk; Njhd;wy;fs; F2 re;jjp vdg;gLk;. 

xw;iwf; ,df;fyg;Gg; gpwg;ghf;fk; vdg;gLtJ XupdEf epiyapy; rpwg;gp 

ay;gpidAila ngw;Nwhu;fisf; fyg;Gr; nra;tjd; %yk; ngwg;gLtjhFk;.

xw;iw ,df;fyg;Gg; gpwg;ghf;fj;jpd; %yk; ngwg;gLk; re;jjp xw;iw ,df; 

fyg;Gg; gpwg;Gfs; vdg;gLk;. ,it ngw;NwhuplkpUe;J guk;giuayfpid 

gy;ypd Efepiyapy; ngw;Wf; nfhs;Sk;.

XupdEf epiyapYs;s ,U NtWgl;l guk;giuayfpidAila ngw;Nwhu; 

fisf; fyg;Gr; nra;tjd; %yk; gy;ypd Efepiyapy; cs;s mq;fpiag; 

ngwKbAk;. ,J ,ul;ilf; fyg;Gg; gpwg;G vdg;gLk;.

XupdEf epiyapYs;s Ml;rpahd vjpUUf;fisAila Ml;rpahd ,ay;gp 

idf; nfhz;l ngw;NwhiuAk; XupdEf epiyapy; cs;s gpd;dpilthd 

,ay;gpidf; nfhz;l ngw;NwhiuAk; fyg;Gr; nra;jy; ,ul;ilf; fyg;Gg;  

gpwg;ghf;fk; vdg;gLk;. 

xw;iw fyg;G : (Monohybrid cross)

nkd;ly; jdJ Kjyhk; tpjpia tpsf;Fk; gupNrhjidapy; xU ,ay;ghd 

g+tpd; epwj;ij kl;Lk; gad;gLj;jpdhu;. mtu; cwo;nghUT ,ay;Gfisf; 

nfhz;l J}atopg; ngw;Nwhu;fisf; fyg;Gr; nra;jhu;. J}atop ngw;Nwhu; 

fspd; fyg;gpdhy; cUthd F1 re;jjpapdu; xw;iwf;fyg;gpdkhFk;. mjhtJ 

,f; fyg;G gpwg;G nra;ag;gl;l vr;rq;fspd; ,ay;ghdJ gy;ypdEf epiyapy; 

fhzg;gLk;.
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Kjyhk; kfl;re;jjp gl;lhzpj; jhtuq;fs; (Pisum sativam) jd;kfu                     

e;jr;  Nru;f;iff;Fl;gl;L guk;giu ,ay;Gfis ntspg;gLj;Jk; F2 re;jjpia 

cUthf;Fk;.

ngw;Nwhu; 

(J}atop ,df;fyg;G)

F1 re;jjp

(fyg;gpdk;)
jd;kfue;jr; Nru;f;if 

my;yJ mad; kfue;-

jr; Nru;f;if

F2 re;jjp

Cjh g+

midj;Jk; Cjh g+f;fs; 

nfhz;l jhtuq;fs;

705 Cjhg;g+f;fs; 

nfhz;l jhtuq;fs;

x nts;isg; g+

224 nts;isg; 

g+f;fis nfhz;l 

jhtuq;fs;

cU 6.1 : nkz;ly; jdJ gupNrhjid %yk; xU ,ay;ghdJ ,U re;jjpfSf;F 

jiyKiwAupikailAk; tpjj;ij Ma;T nra;jy;.

nkd;ly;  jdJ gupNrhjidfspy; J}atop Cjhg; g+f;fisf; nfhz;l 

jhtuq;fisAk; J}atop nts;isg; g+f;fisf; nfhz;l jhtuq;fisAk; 

fyg;Gr; nra;jhu;. mjd; gpd;du; mtu; F1 re;jjpapd; fyg;gpdq;fs; xd;Wld; 

xd;W jd;kfue;jr; Nru;f;iff;Fl;gl mDkjpj;jhu;. ,Wjpapy; F2 re;jjpapd; 

jhtuq;fspy; cs;s g+f;fspd; epwj;ij mtjhdpj;jhu;.  

mtUila mtjhdpg;gpy; midj;J F1 re;jjpj; jhtuq;fSk; Cjh epwg; 

g+f;fisf; nfhz;ljhf ,Ue;jJ. Mdhy; F2 re;jjpapy; Cjh epwg;g+f;fisf; 

nfhz;l jhtuq;fSk; nts;is epwg; g+f;fisf; nfhz;l jhtuq;fSk; 

Vwj;jho 3:1 vd;w tpfpjhr;rhuj;jpy; fhzg;gl;lJ. F2  re;jjpapy;; cUthd 

gy;ypd Ef vr;rq;fSs;; nts;isepwg; g+f;fis cUthf;Fk; jhtuq;             

fSk; Njhd;wpd. ,J nts;is epwg; g+f;fis kl;Lk; cUthf;Fk;                                                                   

guk;giu ,ay;ig kiwj;J Cjh epwg;g+f;fis cUthf;Fk; guk;giu 

,ay;ig ntspg;gLj;Jk;. ,jd; tpisthf gy;ypdEf vr;rq;fs; midj;Jk; 

Cjh epwg; g+f;fis cUthf;Fk;. vdNt Cjh epwg;g+f;fis Njhw;Wtpf;Fk; 

guk; giu ,ay;G nts;is epwg; g+f;fis cUthf;Fk; guk;giu ,ay;gpw;F 

Ml;rpahdjhFk;. ,tw;wpw;fpzq;f nts;is epwg;g+it Njhw;Wtpf;Fk; guk; 

giu ,ay;G gpd;dpilthd ,ay;G MFk;. 
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nkd;ly; ,NjNghd;W guk;giu ,ay;Gfs; gpujpgypf;fg;gLk; tpjj;ij                

gl;lhzp fliyj; jhtuj;jpd; NtW MW ,ay;Gfspy; mtjhdpj;jhu;.                  

g+tpd; miktplk;> tpj;jpd; epwk;> tpj;jpd; tbtk;> tpj;Jiwapd; tbtk;>               

tpj;Jiwapd; epwk;> jz;bd; ePsk;.

nkd;lypd; Kjyhk; tpjp : jdpg;gLj;Jif tpjp (Law of segregation)

nkd;ly; gl;lhzpj; jhtuj;ijg; gad;gLj;jp xw;iwf;fyg;gpdg; gupNrhj  

idia Nkw;nfhz;L mjd; tpisthf cUthd F2 re;jjpapy; gpwg;Gupik 

,ay;Gfs; 3:1 vd;w tpfpjj;jpy; njd;gl;lij mtjhdpj;J jdJ Kjyhk; 

tpjpia tpsf;fpdhu;. 

mtUila mDkhdj;jpd;gb xt;nthU guk;giu ,ay;Gk; ,uz;L fhuzpf 

shy; epu;zapf;fg;gLfpwJ. mit vjpUUf;fs; (alleles) vd miof;fg;gL 

fpwJ. Gzupfs; cUthf;fg;gLk; NghJ guk;giu ,ay;gpw;Ff; fhuzkhd vjpU 

Uf;fs; NtWgLj;jg;gl;L xt;nthU GzupAk; vjpUUf;fspy; xd;wpid ngw;Wf;                                                                      

nfhs;Sk;;. ,J nkd;lypd; jdpg;gLj;Jif tpjp / nkd;lypd; Kjyhk; tpjp 

vd miof;fg;gLfpwJ. 

gpwg;Gupik mikg;G kw;Wk; Njhw;wtikg;GfSf;fpilapyhd tpfpjq;fis 

gdl;bd; ml;ltiziag; (punnet square) gad;gLj;jpg; gFg;gha;T nra;jy;.

gl;lhzpj; jhtuq;fspy; nkd;ly; jz;bd; ePsj;jpy; ,U NtWgl;l ,ay; 

Gfis mtjhdpj;jhu;. mit cauk; kw;Wk; FwshFk;. mtUila gupNrhj 

idfSf;F  J}atop caukhd gl;lhzpj; jhtuq;fSk; J}atop Fwshd 

gl;lhzpj; jhtuq;fSk; jd;kfue;jr; Nru;f;iff;fhf njupT nra;ag;gl;ld. 

mjd; gpd;du; F1 re;jjpiar; Nru;e;j jhtuq;fs; jd;kfue;jr; Nru;f;iff;Fl; 

gLj;jg;gl;L F2 re;jjp ngwg;gl;lJ.

F1 fyg;Gg; gpwg;Gf;fSf;fpilapyhd (hybrids) jd;kfue;jr; Nru;f;ifapd; 

NghJ Gzupfs; vOkhw;whf ,izAk;. ,izjypdhy; ehd;F gpwg;Gupik                

mikg;Gfs; cUthFk;. ,g;gpwg;Gupik mikg;Gf;fisg; ngw;Wf;nfhs;tj 

w;Fg; gdl;bd; ml;ltiz (punnet square) gad;gLj;jg;gLfpd;wJ. ,j; jd;kf 
ue;jr; Nru;f;ifapd; %yk; cUthFk; re;jjpapdupd; gpwg;Gupik mikg;ig 

tpsf;Fk; tiuglNk gdl;bd; ml;ltizahFk;. ,jw;fhd cjhuzk; (cU 

6.2) ,y; fhl;lg;gl;Ls;sJ. 
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ngw;Nwhu; J}atop cauk; 
TT

T

J}atop Fws; 
tt

t

Gzupfs;

Tt  vy;yhk; cauk;

F1 re;jjp

x

x

    T  T     t  t

Tt
Tt Tt

Tt

x

T t
T TT Tt
t Tt tt

 cU 6.2 : nkd;lypd; jdpg;gLj;Jif tpjpahdJ gdl;bd; ml;ltiz %yk; 

fhl;lg;gl;Ls;sJ. 

,ul;ilf; fyg;Gg; gpwg;G

nkd;ly; jdJ ,uz;lhk; tpjpapid ,U ghuk;gupa ,ay;Gfisg; gad;g 

Lj;jp ,ul;il ,df; fyg;G gpwg;Gr; nra;J mjd;%yk; ngw;Wf;nfhz;lhu;. 

,U khWgl;l ghuk;gupa ,ay;Gfisf; nfhz;l J}atop XupdEf epiyapy; 

cs;s mq;fpfSf;fpilapyhd fyg;G ,ul;ilf; fyg;Gg; gpwg;G vdg;gLk;. 

nkd;lypd; ,ul;il ,df; fyg;Gg;gpwg;Gg; gupNrhjidapd; Kf;fpa Nehf;f                                                                        

khdJ xU ghuk;gupa ,ay;gpd; vjpUUf;fs; kw;iwa ,ay;gpd; vjpUUf; 

fSs; Gzupahf;fj;jpd; NghJ RahjPdkhfj; jdpikg;gLj;jg;gl;L ,ize;J 

nry;Yk; vd;gjid mwptjw;fhd gupNrhjidahFk;.

nkd;ly; J}atop kQ;rs; tl;l tpj;Jf;fisf; nfhz;l jhtuq;fis                

J}atop  gr;ir jpuq;fpa tpj;Jf;fisAila  jhtuq;fSld; fyg;Gr;  

nra;jhh;. ,f;fyg;gpd; %yk; cUthd F1 re;jjpfs; midj;Jk; kQ;rs; 

tl;l tpj;Jf;fisf; nfhz;bUe;jd. xw;iwf; fyg;gpdg; gpwg;ghf;fj;jpy; 

fhl;lg; gl;lJ  Nghy kQ;rs; tpj;Jf;fSf;Fupa vjpUUf;fs; (Y),  gr;ir                            

tpj;Jf;fis (y) tpl Ml;rpahdjhFk;. gr;ir tpj;Jf;fs; gpd;dpilthd 

jhFk;. mNjNghy tl;l tbtkhd (R) tpj;Jf;fSf;Fupa vjpUUf;fs; 

Ml;rpahdJk; jpuq;fpa (r) tpj;Jf;fSf;Fupa vjpUUf;fs; gpd;dpilthd 

jhFk;. ,f;fyg;gpd; %yk; cUthd fyg;gpdq;fs; gy;ypd Efepiyapy; 

,U ghuk;gupa ,ay;GfisAk; nfhz;bUf;Fk; (YyRr). F1 re;jjpapy; cs;s 
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,ul;ilf; fyg;gpdq;fis jd; kfue;jr; Nrh;f;iff;Fl;gLj;Jtjd; %yk; F2 

re;jjpia ngwyhk;. ,J ghuk;gupaj;jpy; khWgl;l fUJNfhis (hypothesis) 
nfhz;l ghuk;gupa ,ay;Gfisf; nfhz;l tpfpjhr;rhuj;Jld; Gwj; Njhw;wt 

ikg;Gf; fisf; fhl;Lk;. ,J cU 6.3 ,y; fhl;lg;gl;Ls;sJ.

1.  ,U ghuk;gupa ,ay;Gfs; ngw;NwhuplkpUe;J re;jjpapdUf;F nkhj;j 

khff; flj;jg;gLk;. Ml;rpahd vjpUf;fshd Y kw;Wk; R my;yJ              

gpd;dpilthd vjpUUf;fshd y kw;Wk; r Mfpait jiyKiw jiy 

Kiwahf ,ize;J flj;jg;gLk;. ,J vjpUUf;fspd; rhh;Gila jdpg; 

gLj;Jif vdg;gLk; (dependent assortment). ,f; fUJNfhspd; gb ,U 
tifahd Gzupfs; rhj;jpakhFk;. mjhtJ YR kw;Wk; yr. F2 re;jjp 

apd; Gwj;Njhw;wtikg;G tpfpjhr;rhuk; xw;iwf; fyg;gpd gpwg;ghf;f  tp-

fpjhr;rhuj;ij xj;Js;sJ. (3:1)

2.  ,U guk;giu ,ay;Gfs; xd;W kw;nwhd;Wf;F RahjPdkhfg; (tpj;J 

tbtk; kw;Wk; tpj;jpd; epwk;) ngw;NwhuplkpUe;J re;jjpf;F flj;jg;gLk;. 

mjhtJ Y vjpUU R or (r) vjpUUTld; flj;jg;gLk;. ,J vjpUUf;f 
spd; RahjPdj; jdpg;gLj;Jif (independent assortment) vdg;gLk;. 

 ,f;fUJNfhspd; gb> ,U Nrhb vjpUUf;fspypUe;J ehd;F khWgl;l 

vjpUUf;fspd; ,izg;Gf;fs; %yk; F1 re;jpapy; 4 khWgl;l Gzupfs; 

cUthf;fg;gl;lJ. mjhtJ YR, Yr, yR kw;Wk; yr.  ,jd;gb Mz;> ngz; 

Gzupfspy; Nkw;Fwpg;gpl;l 4 vjpUUr;Nrhbfs; tUtjw;F rhj;jpakhFk;. 

vdNt Mz;> ngz; Gzupfs; ,ize;J 16 rkdhd F2 - re;jjpia 

cUthf;Fk;. ,it Gzupfspy; cs;s vjpUUf;fs; rkdhf ,iz 

tjd; %yk; cUthditahFk;. cU 3 ,y; fhl;lg;gl;Ls;sthW ,f; 

fyg;G 4 NtWgl;l Gwj;Njhw;wtikg;ig 9:3:3:1 vd;w tpfpjj;jpy; jUk;. 
(9 kQ;rs; tl;lk; : 3 gr;irtl;lk; : 3 kQ;rs; jpuq;fpaJ xU gr;ir 

jpuq;fpaJ) 
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ngw;Nwhu; J}atop kQ;rs; 

tl;lk;

YYRR

J}atop gr;ir 

jpuq;fpaJ

yyrr

Gzupfs;

Gzupfs;

Yy Rr   vy;yhk; kQ;rs; tl;lkhFk;.
F1 re;jjp

x

x

YR yr

F1

YyRr
F1

YyRr

YYRR YYRr YyRR YyRr

YYRr YYrr YyRr Yyrr

YyRR YyRr yyRR yyRr

YyRr Yyrr yyRr yyrr

Mz; 
Gzup YR Yr yR yr

YR

yR

Yr

yr

25%

25%

25%

25%

25%

25% 25% 25%

cU 6:3 : ,ul;il ,df; fyg;G gpwg;G %yk; khWgl;l ghuk;gupa ,ay;Gfis fhl;Ljy; 

nkd;lypd; gupNrhjid 4 khWgl;l Gwj;Njhw;wtikg;Gf;fis je;J ,uz;lh 

tJ khWgl;l fUJNfhis 9 : 3 : 3 : 1 vd;w tpfpjj;jpy; tpsf;fpaJ. ,J 

ghuk;gupa ,ay;GfSf;F fhuzkhd vjpUUf;fs; RahjPdkhf xd;wpypUe;J 

kw;nwhd;Wf;F gpupifaile;jij fhl;LfpwJ.

nkd;lypd; ,uz;lhk; tpjp : (jd;taj;jj; njhFg;G tpjp) 

Nkw;fz;l gupNrhjidfs; %yk; nkd;ly; jdJ ,uz;lhk; tpjpahd jd;                  

taj;j njhFg;G tpjpia Kd;itj;jhu;. ,t;tpjp vjpUUf;fs; gpupifaile;J 

RahjPdkhf ,ize;J Gzupfis cUthf;Ftij tpsf;FtjhFk;. ,jd; 

KbtpypUe;J ,uz;L my;yJ ,uz;bw;f;F Nkw;gl;l guk;giuayFfs; xd; 

wpypUe;J xd;W tpyfp RahjPdkhfg; gpupifailAk; vd;gij tpsf;Ft 

jhFk;. 

vdpDk; jw;fhy mwptpd; gb> ,e;j epge;jidia ,uz;L re;ju;g;gq;fspy; 

kl;LNk gad;gLj;j KbAk;. 

 y epw%u;j;jq;fspy; NtWgl;l ,lq;fspy; guk;giuayFfs; mike;jpUf;Fk; 

re;ju;g;gk;. 
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 y guk;giuayFfs; xU epw%u;j;jj;jpy; mjpf ,ilntspfspy; mike; 

jpUf;Fk; re;ju;g;gk;. 

nkd;lypd; gupNrhjidfs; %yk; fpilj;j ntw;wpfs; 

nkd;ly; jdJ gupNrhjidfs; midj;jpYk; tpQ;Qhd mZFKiwiaf; 

ifahz;lhu;. jdJ gupNrhjidfspy; mtu; ifahz;l Kf;fpa mk;rq;fs; 

guk;giu / gpwg;Gupikapaypy; ,U mbg;gil tpjpKiwfSf;Fj; jPu;Tfhz 

cjtpaJ. 

 y nkd;ly; jdf;F fpilj;j Mapuj;jpw;Fk; Nkw;gl;l ghuk;gupa fyg;Gf; 

fisr; nra;jhu;. ,it mtUila KbTfSf;F xj;j epfo;jfTfis 

ntspg;gLj;jpd. nghJthf khjpupfspd; vz;zpf;if mjpfupf;fg;gLk; 

NghJ rupahd KbTfs; epfo;jfTfspd; mbg;gilapy; fhzg;gl;ld. 

 y mtu; jdJ Ma;tpd; KbTfis tpsf;f kpfj; Jy;ypakhd Mjhuj;ij 

itj;jpUe;jhu;. ,f;Fwpg;Gfs; gupNrhjidfspd; xOq;fikg;ig mwpaTk; 

my;yJ vtw;iw mtjhdpf;f KbahJ vdTk; mwpaKbe;jJ. 

 y mtu; nghJthf xt;nthU fyg;gpd; NghJk; ,U jiyKiwfspy; (F1 & 
F2) tUk; re;jjpia gpd;gw;wpdhu;. ,jd; %yk; rpy guk;giu ,ay;Gfs; 

F1  jiyKiwapDs; kiwe;Js;sij mwpaKbe;jJ. 

 y mtu; KbTfspd; %yk; fpilf;fg;ngw;w Njhd;wy;fspd; Gwj;Njhw;w 

tikg;gpd; vz;zpf;ifiag; gFg;gha;tpw;Fl;gLj;jpdhu;.

ghuk;gupak; njhlu;ghd gupNrhjidfSf;Fj; Njhl;lj;Jg; gl;lhzpj;  

jhtuj;jpy; fhzg;gl;l rpwg;ghd gz;Gfs;

Njhl;lj;Jg; gl;lhzp vdg;gLk; (Pisum sativum) ,y; fhzg;gl;l rpwg;ghd 

gz;Gfs; ghuk;gupak; njhlu;ghd Ma;Tfis Nkw;nfhs;s mbg;gilahf 

mike;jd. 

 y gl;lhzpj; jhtuk; gy tifapYk;; cwo;nghUT ,ay;GfSlDk; fhzg; 

gl;lJ. 

 y ,jDila tho;Tf;fhyk; rpwpajhFk;. 

 y xt;nthU fyg;gpd; NghJk; mjpf vz;zpf;ifapyhd Njhd;wy;fis 

cUthf;Fk;. 

 y fyg;gpw;Fl;gLk; jhtuq;fs; fz;bg;ghf fl;Lg;ghl;bypUf;Fk;. (jd;kfue;j 

Nru;f;if / mad; kfue;j Nru;f;if)
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nkd;lypd; ghuk;gupaKk; epfo;jftpw;fhd tpjpAk; 

nkd;lypd; jdpg;gLj;Jif tpjpAk; RahjPdkhd jdpg;gLj;JifAk; 

ehzaq;fisr; Rz;Ljy;> jhaf;fl;il cUl;Ljy;> rPl;Lf; fl;bypUe;J 

rPl;bOj;jypd;NghJ Nkw;nfhs;sg;gLk; epfo;jftpidg; gpujpgypf;Fk;. epfo; 

jfT elf;Fk; epfo;tpy; vj;jid Kiw rhjfkhd ntspg;ghL epfo;fpd;wJ 

vd;gij mstpLk;. ,it elf;Fk; epfo;Tfspd; vz;zpf;ifia rhjfkhd 

ntspg;ghLfspd; vz;zpf;ifapdhy; tFg;gjdhy; ngwg;gLgit. 

1.  epfo;jftpw;fhd msTNfhy; 0 - 1 MFk;. cWjpahf elf;Fk; epfo;tpd; 

epfo;jfT 1 MFk;. vg;nghOJNk elf;fhj epfo;tpd; epfo;jfT 0 MFk;. 

 xw;iwf; fyg;Gg; gpwg;gpd;NghJ F1 re;jjp jhtuq;fspy; vjpUUf;fs; gpup 

ifailAk; NghJ Ml;rpahd vjpUUf;fis nfhz;Ls;s vr;rq;fSf; 

fhd epfo;jfT - ½

 gpd;dpilthd vjpUUf;fis nfhz;Ls;s vr;rq;fSf;fhd epfo;jfT - 

½  

2.  epfo;Tfspd; NghJ midj;J rhjfkhd ntspg;ghLfSf;fhd epfo;jfT 

1 MFk;. gy;ypd EfepiyapYs;s F1 re;jjp jhtuq;fSf;fhd vjpU 

Uf;fs; gpupifailAk; NghJ elf;Fk; midj;J epfo;TfSf;Fkhd 

epfo;jfT ½ + ½ = 1 (Ml;rpahd kw;Wk; gpd;dpilthd vjpUUf;fis  

nfhz;bUf;Fk;.) 

3.  elf;Fk; xU epfo;T elf;Fk; kw;nwhU epfo;tpy; ghjpg;ig Vw;gLj;jhj 

re;ju;g;gj;jpy; ele;j ,U epfo;TfSf;Fkhd epfo;jftpid ,uz;L epfo; 

TfSf;Fkhd epfo;jfTfis ngUf;Ftjd;%yk; ngw;Wf;nfhs;s 

KbAk;. ,JngUf;fy; tpjp vdg;gLk;. 

 nkd;lypd; xw;iw ,df; fyg;G gpwg;ghf;fj;jpd; F2 re;jjp jhtuq;fs; 

jpuq;fpa tpj;Jf;fs; (rr) Mz;Gzup kw;Wk; ngz;Gzup Mfpa ,uz;Lk; 

,ize;J r vjpUUit nfhz;bUf;Fk;. 

 ngz;Gzup nfhz;Ls;s r vjpUUTf;fhd epfo;jfT - ½ 

 Mz;Gzup nfhz;Ls;s r vjpUUTf;fhd epfo;jfT - ½

 ,dg;ngUf;fj;jpd; NghJ ,uz;L GzupfSk; nfhz;Ls;s r vjpUUTf; 
fhd epfo;jfT - ½ × ½ = ¼ 

4.  xd;W / ,uz;L / ,uz;bw;F Nkw;gl;l gpuj;jpNafkhd epfo;Tfs; ele;jhy; 

mtw;wpd; epfo;jftpid mtw;wpd; jdpg;gl;l epfo;jfTfisf; $l;Ltjd; 

%yk; fzf;fpl KbAk;. ,J epfo;jftpd; $l;ly; tpjpahFk;. 
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F2 re;jjpapy; gy;ypd Efq;fspidg; ngWtjw;fhd ,U rhjfkhd gpuj;jp 

Naf topfs;

i. Ml;rpahd vjpUU ngz;GzupaplkpUe;Jk;> gpd;dpilthd vjpUU Mz; 

GzupaplkpUe;Jk; tUfpwJ. ,e;epfo;tpw;fhd epfo;fjT = ¼ (%d;whtJ 

trdj;jpy; nfhLf;fg;gl;l cjhuzj;jpw;fika) 

ii.  gpd;dpilthd vjpUU ngz;GzupaplkpUe;Jk;> Ml;rpahd vjpUU 

Mz;GzupaplkpUe;Jk; ngwg;gLfpd;wJ. ,e;epfo;tpw;fhd epfo;fjT = ¼ 
(%d;whtJ trdj;jpy; nfhLf;fg;gl;l cjhuzj;jpw;fika) 

 vdNt F2 re;jjpapy; ngwf;$ba gy;ypd Efq;fspw;fhd epfo;jfT 

      = ¼ + ¼ = ½.                     

gyNrhbf; fhuzpf; fyg;Gg;gpwg;gpy; vjpu;ghu;f;Fk; ghuk;gupa       

mikg;Gfs; 

Xu; mq;;fpapy; ,uz;L my;yJ mjw;F Nkw;gl;l ghuk;gupa ,ay;Gfis 

ghuk;gupaf; fyg;Gr; nra;tjd; %yk; mwpaKbAk;. ,J gy;fhuzpf; fyg;G 

gpwg;G vdg;gLk;. ,f;fyg;gpd; %yk; fpilf;Fk; KbTfis / ntspg;ghL 
fis gdl;bd; ml;ltiz %yk; fz;Lgpbj;jy; fLikahdjhFk;. vdNt 

epfo; jftpw;fhd tpjpiag; gad;gLj;jp gy;fhuzp fyg;Gg; gpwg;gpd; %yk; 

vjpu; ghu;f;Fk; KbTfis fz;lwpayhk;. 

jdpg;gLj;Jif tpjpapd; gb gy;fhuzpf; fyg;Gg; gpwg;G vd;gJ gy;ypd               

RahjPd xw;iwf; fyg;Gg; gpwg;gpw;F xj;jjhf fUjg;gLfpd;wJ. 

cjhuzk; 1: tpj;jpd; epwj;jpw;Fk; tbtj;jpw;Fk; ,ilapyhd ,ul;ilf; 

fyg;Gg; gpwg;G.

 tpj;jpd; epwj;jpw;fhd epfo;jfT (xw;iwf; fyg;Gg; gpwg;gpw;fhd 

gdl;bd; ml;ltizg;gb)

tpj;jpd; epwk; tpj;jpd; tbtk;

gpwg;Gupik 

mikg;G

epfo;jfT gpwg;Gupik 

mikg;G

epfo;jfT

BB
Bb
bb

¼
½
¼

RR
Rr
rr

¼
½
¼

B : fWg;Gepw tpj;jpw;fhd Ml;rpahd vjpUU 

b : fgpy epw tpj;jpw;fhd gpd;dpilthd vjpUU 
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R : tl;lkhd tpj;jpw;fhd Ml;rpahd vjpUU

r : jpuq;fpa tpj;jpw;fhd gpd;dpilthd vjpUU

F2 re;jjpapdupd; gpwg;Gupik mikg;gpw;fhd epfo;jfit cWjpnra;a                

ngUf;fy; tpjpia gad;gLj;j Ntz;Lk;. 

BbRr w;fhd epfo;jfT = ½ (Bb d; epfo;jfT) × ½ (Rr d; epfo;jfT) = ¼
bbRr w;fhd epfo;jfT = ¼ (bb) × ½ (Rr) = 1/8

bbrr w;fhd epfo;jfT = ¼ (bb) × ¼ (rr) = 1/16

cjhuzk; 2: Kf;fyg;Gg; gpwg;G (g+tpd; epwk; tpj;jpd; epwk; kw;Wk; tpj;jpd; 

tbtk;) 

Y :  kQ;rs; epw my;yp : Ml;rpahd vjpUU

y : nts;is epw my;yp : gpd;dpilthd vjpUU

B : fWg;G epw tpj;jpw;fhd Ml;rpahd vjpUU

b :  fgpy epw tpj;jpw;fhd Ml;rpahd vjpUU

R : tl;ltpj;jpw;fhd Ml;rpahd vjpUU

r : jpuq;fpa tpj;jpw;fhd gpd;dpilthd vjpUU

YyBbRr × yyBbrr

YyBbRr  : kQ;rs; epw my;ypAk; fWg;G epw tl;lkhd tpj;Jk;

yyBbrr  : nts;is epw my;ypAk; fW epw tl;l tpj;ijAk; cilaJ.

gpwg;Gupik 

mikg;G

epfo;jfT

YY 0
Yy ½
yy ½

g+tpd; epwk;

gpwg;Gupik 

mikg;G

epfo;jfT

BB ¼
Bb ½
bb ¼

tpj;jpd; tbtk;

gpwg;Gupik 

mikg;G

epfo;jfT

RR 0
Rr ½
rr ½

tpj;jpd; tbtk;
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ngw;Nwhu; gl;lhzpj; jhtuj;jpd; gpwg;Gupik mikg;G TT vdf; nfhs;Nthk;.

Nkw;Fwpg;gpl;l fyg;gpd;%yk; F1 re;jjpapy; 640 jhtuq;fs; fpilj;jd. vj; 

jid jhtuq;fspy; Ml;rpahd gpwg;Gupik mikg;G ,U ,ay;GfSf;fhtJ 

ntspg;gl;Ls;sJ vd mwpayhk;.

1.  Nkw;Fwpg;gpl;l epge;jidfspd; gb vjph;ghu;f;fg;gLk; gpwg;Gupik mikg; 

gpw;fhd epfo;jfTfs;.

 YyBBRr  ½ (Yy w;fhd epfo;jfT) × ¼ ( BB) × ½ (Rr) = 1/16 
 YyBbRr       ½ × ½ ×1/2    =   1/8 
 YyBBrr          ½ × ¼ × ½     =   1/16 
 YyBbrr             ½ × ½ × ½     =   1/8 
 YybbRr            ½ × ¼ × 1/2   =   1/16 
 yyBbRr           ½ × ½ × ½     =   1/8 
 yyBBRr           ½ × ¼ × 1/2   =   1/16  

2. ntspg;gLj;jg;gl;l ,U Ml;rpahd ,ay;Gfspw;Fkhd epfo;jfT                     
= 1/16 + 1/8 + 1/16 + 1/8 +   1/16  + 1/8 +1/16 = 10/16= 5/8 

3. Ml;rpahd ,ay;Gfis ntspg;gLj;Jk; vd vjph;ghh;f;fg;gl;l jhtuq;f 

spd; vz;zpf;if = 5/8 × 640= 400 jhtuq;fs;

Nrhjidf; fyg;G 

mwpag;glhj gpwg;Gupik mikg;ig mwpe;J nfhs;tjw;fhf nra;ag;gLk; 

jpl;lkplg;gl;l fyg;G Nrhjidf; fyg;ghFk;. mq;fpapd; gpwg;Gupik mikg;G 

Ml;rpahd ,ay;igf; fhl;Lkhapd; gpwg;Gupik mikg;gpy; ,uz;L vjpU 

UTk; Ml;rpahdjhfNth or gy;ypd EfepiyapNyh ,Uf;Fk;. Xh; mq;fpapy; 

gpwg;Gupik mikg;ig mwpahj epiyapy; mNj ,dj;ijr; Nrh;e;j NtnwhU 

mq;fpapd; XupdEf epiyapyhd gpd;dpilthd mq;fpAld; fyg;Gr; nra;j 

yhFk;. 

xw;iw ,df; fyg;gpy; Nkw;nfhs;sg;gLk; Nrhjidf; fyg;G xw;iwf; fyg;Gr; 

Nrhjidf; fyg;G vdg;gLk;. khwhf ,ul;il ,df;fyg;gpy;; Nkw;nfhs;s-

g;gLk; Nrhjidf; fyg;G ,ul;ilf; fyg;Gr; Nrhjidf; fyg;G vdg;gLk;.

xw;iwf; fyg;Gr; Nrhjidf; fyg;G

xw;iwf; fyg;Gr; Nrhjidf; fyg;gpw;fhd cjhuzj;ijf; ftdpg;Ng-

hk;. ,e;j cjhuzj;jpd; %yk;  toq;fg;gl;l caukhd (TT) gl;lhzpj;                     

jhtuq;fspd; gpwg;Gupik mikg;G vd;d vd;gjid mwpa Ntz;Lk;. mjid 

ehk; mwptjw;F caukhd gl;lhzpj; jhtuq;fisAk; Fwshd gl;lhzpj; 
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jhtuq;fisAk; fyg;Gr; nra;a Ntz;Lk;. caukhd gl;lhzpj; jhtuq;fs; 

,U tifahd gpwg;Gupik mikg;Gf;fisf; nfhz;bUf;fyhk; vd vjph;      

ghh;f;fg;gLfpd;wJ. mitahtd>

1. TT     2. Tt

mwpag;glhj gl;lhzpj; jhtuj;jpd; gpwg;Gupik mikg;G TT Mf ,Uf;Fk; 

vd vjph;ghh;f;fyhk;.

TT kw;Wk; tt I fyg;G nra;tjd; %yk; tUk; KbTfs; fPNo fhl;lg; 

gl;Ls;sJ.

ngw;Nwhu; TT  (cauk;) tt  (Fws;)

Gzupfs;

Tt (100 %   caukhd jhtuq;fs;)F1 re;jjp

x

T t

(100 %) (100 %)

,f;fyg;gpd;%yk; fpilf;fg;ngw;w Njhd;wy;fs; midj;Jk; 100 % Kk; caukhd 

jhtuq;fshFk;.

  mLj;j fyg;gpy; Tt kw;Wk; tt ,d; Njhd;wy;fis ftdpf;fyhk;.

ngw;Nwhu; TT  (cauk;) tt  (Fws;)

Gzupfs;

Tt (50 %   caukhd jhtuq;fs;) kw;Wk; 

tt (50 %   Fwshd jhtuq;fs;) 
F1 re;jjp

x

T t

50 %          50 % (100 %)

t

cU : 6.4 xw;iwf; fyg;Gr; Nrhjidf; fyg;gpd;%yk; ,U tpjkhd                     

ntspg;ghLfis vjph;ghh;f;fg;gLfpd;wJ.
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,ul;ilf; fyg;Gr; Nrhjidf; fyg;G

,U Ml;rpahd ghuk;gupa ,ay;Gfisf; nfhz;l jhtuj;ij (c+k; RrBb) 
mNj ghuk;gupa ,ay;Gfisg; gpd;dpilthff; nfhz;l (wwbb) jhtuj;Jld; 
fyg;Gr; nra;jy; ,ul;ilf; fyg;Gr; Nrhjidf; fyg;G vdg;gLk;. 

cjhuzkhf  rptg;G epwg; G+tpidAk; fWg;G epw tpj;jpidAk; nfhz;l 

jhtuj;ij nts;is epw G+tpidAk; fgpy epw tpj;ijAk; nfhz;l jhtuj; 

Jld; fyg;Gr; nra;J mtjhdpf;fg;gl;lJ.

vjph;ghh;f;fg;gl;l rptg;G epw G+itAk; fWg;G epw tpj;jpidAk; nfhz;lit 

KiwNa RrBb/ RRBb/RrBB/ RRBB MFk;. NkYk; nts;is epwg; G+Tk; fgpy 

epw tpj;Jk; nfhz;lit wwbb MFk;.

,q;F mwpag;glhj Gwj; Njhw;wtikg;G RrBb MFk;.

ngw;Nwhu; RrBb  rrbb

Gzupfs;

RrBb - rptg;G epwg; G+ fWg;G epw tpj;J – 25%  
Rrbb - rptg;G epwg; G+ fgpy epw tpj;J -  25%  
rrBb - nts;is epwg; G+ fWg;G epw tp;j;J - 25%  
rrbb - nts;is epwg; G+ fgpy epw tpj;J - 25%

F1 re;jjp

x

RB rbRb

rB rb

cU 6.5 (m) ,ul;ilf; fyg;Gr; Nrhidf; fyg;G %yk; vjph;ghh;f;fg;gl;lntspg;ghLfs;

,e;j cjhuzj;jpd; %yk; fpilf;fg;gl;l Gwj;Njhw;wtikg;Gf;fspd; tpfpjk; 

1:1:1:1 MFk;.

mwpag;glhj Gwj;Njhw;wtikg;ig nfhz;l jhtuj;jpd; gpwg;Gupikaikg;G 

RRBb MFk;. ,ul;ilf; fyg;Gg; gpwg;G%yk; ngwg;gl;l Gwj;Njhw;wtikg; 

Gf;fs; gpd;tUkhW.
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ngw;Nwhu; RRBb  rrbb

Gzupfs;

RrBb - nts;is epwg; G+Tk; fWg;G epw tpj;Jk; – 50 %  
Rrbb - rptg;G epwg; G+Tk; fgpy epw tpj;Jk; -  50%  

F1 re;jjp

x

RB rbRb

 cU 6.5 (M) ,ul;ilf; fyg;G Nrhidf; fyg;G %yk; vjph;ghh;f;fg;gLk; ngWNgWfs;

Nkw;Fwpg;gpl;l Gwj;Njhw;wtikg;gpd; tpfpjhrhuk; 1:1 MFk;. 

,k; Kiwapd; %yk; mwpag;glhj gpwg;Gupik mikg;ig nfhz;l Ml;rpahd 

Gwj;Njhw;wtikg;igf; fhl;Lk; ghuk;gupa ,ay;gpid Nrhjidf; fyg;G 

%yk; mwpayhk;.

kdpjdpy; fhzg;gLk; nkd;lypd; ghuk;gupa ,ay;Gfs; 

nkd;lypd; nghJthd gz;Gfs; 

kdpjdpy;; cs;s gy ghuk;gupa ,ay;Gfs; nkd;lypd; jiyKiwAupikf; 

Nfhyj;ij xj;Js;sd. rpy nghJthd cjhuzq;fs; fPNo nfhLf;fg; 

gl;Ls;sd.

xl;ba kw;Wk; xl;lhj nrtpr; Nrhizfs;

nrtpr; Nrhiz jiyg;gFjpAld; vt;thW ,ize;Js;sJ vd;gJ nkd;lyp 

dpa ghuk;gupa ,ay;gpw;fpzq;f jiyKiw nra;ag;gLfpd;wJ. xl;ba nrtpr; 

Nrhiz  gpd;dpilthd ghuk;gupa ,ay;ghFk;. gpd;dpilthd ,ay;gpw;F 

upa ,U vjpUUf;fSk;  (XupdEf epiyapy; gpd;dpilthd ,ay;gpw;Fupa 

vjpUUf;fs;) fhzg;gLtjhy; nrtpr;Nrhiz xl;bAs;sJ. ,jdhy; xl;ba  

nrtpr; Nrhiz fhzg;gLfpd;wJ.

eL new;wg; gFjpahy; v tbtpy; kaph;fs; ,Uj;jy; Widow’s peak 

eL new;wpg; gFjpapy; v tbtpy;; kaph;fs; ,Uj;jy; Widow’s peak vdg;gLk;. 
,jw;F fhuzk; Ml;rpahd W vjpUUthFk;. vdNt Widow’s peak ,y;yhj 
midtUk; XupdEf epiyapy;; cs;s gpd;dpilthd ,ay;gpw;Fupa vjpUU 

f;fis nfhz;Ls;sdh; vd;gJ cWjpahFk;. (ww).
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fd;dj;jpy; Fop tpOjy; 

fd;dj;jpy; FoptpOjy; vd;gJ fd;dj;jpy; cs;s jirfspy; Fop                       

tpOjy; MFk;. ,J guk;giuahf flj;jg;gLk; xU ,ay;ghFk;. ,J xU 

egh;  rpupf;Fk; NghJ fd;dj;jpy; cs;s rpwpa jirfs; fd;dj;jpy; cs;s 

Njhypid js;Stjhy; Vw;gLk;. ,J Fop vdg;gLk;. ,J nghJthf ,U 

fd;dj;jpYk; Vw;gLk;. kpf mupjhf xU fd;dj;jpy; kl;Lk; fhzg;gLk;. ,J 

xU Ml;rpahd ,ay;ghFk;. ,J nkd;;lypd; ghuk;gupa Kiwahy; flj;jg; 

gLfpd;wJ.

gpd;Ndhf;fp tisAk; ngUtpuy; ( ̀ pl;rpf;fu]; tpuy;) kw;Wk; Neuhd              

ngUtpuy; (Hitchchiker’s thumb)
gpd;Ndhf;fp tisAk; ngUtpuy; vd;gJ tpuypil %l;Lf;fspd; mjpfg;gb 

ahd  mOj;jj;jpdhy;  gpd;Ndhf;fp  tisjy; MFk;. Ml;rpahd S 
vDk;  vjpUUit nfhz;lth;fs; Ml;rpahd Gwj;Njhw;wtikg;ghd Neupa 

ngUtpuiy nfhz;bUg;gh;. Ml;rpahd vjpUU ,y;yhjpUg;gpd; ngUtpuy;              

gpd;Ndhf;fp tisAk;.

ehTUl;Lk; ,ay;Gk; ehTUl;Lk; ,ay;G ,y;yhjpUj;jYk; 

ehtpd; gf;fthl;L Kidfis Nkw;gFjpia Nehf;fp Fohapid Nghd;W 

RUl;Lk;  ,ay;G  ehTUl;Lk; ,ay;ghFk;. ehtpd; cl;gFjpapy; cs;s               

jirfs; rpy kdpjh;fis jkJ ehtpid tpUk;gpa tbtj;jpw;F khw;w mD 

kjpg;git. ehTUl;Lk; ,ay;G nkd;lypd; ghuk;gupaj;jpy; xU Ml;rpahd 

ghuk;gupa ,ay;ghFk;.

tk;rtopg; glq;fspd; %yk; gFg;gha;T nra;jy; : (Pedigree analysis)

tk;rtopg; glk; vd;gJ toq;fg;gl;l tk;r tpUl;rj;jpd; %yk; fpilf;fg; 

ngw;w jftypdbg;gilapy; ghuk;gupa ,ay;Gfisj; jiyKiwfSf;F flj; 

jg;gLtij tpsf;Fk; glkhFk;. ,jid tiutjw;F toq;fg;gl;l FLk;gj; 

jpd; gy jiyKiwfs; gw;wpa juTfisr; Nrfupj;J tiutjd; %yNk 

tk;r top ,ay;Gfs; flj;jg;gLtij mwpaKbAk;. 

Mz;

ngz;

ghjpf;fg;gl;l Mz; ,dg;ngUf;fk; /
fyg;G

ghjpf;fg;gl;l ngz;

F1 re;jjp

cU : 6.6 : epak tk;rtop glf; FwpaPLfs;
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kdpjdpy; fhzg;gLk; nkd;lypd; nghJthd ,ay;Gfis                   

tk;rtopg; glq;fspd; %yk; gFg;gha;T nra;jy;

Widow’s peak : xU FLk;gj;jpy; %d;W jiyKiwfshf Widow’s peak 
vd;Dk; ghuk;gupa ,ay;G flj;jg;gl;Ls;s tpjk; fPNo tk;r topg; glj;jpy; 

fhl;lg;gl;Ls;sJ. Kjyhk; jiyKiwg; ngw;Nwhu;fspy; xUtUf;F kl;LNk 

Widow’s peak vd;Dk; gz;G fhzg;gLfpwJ. ,J xU Ml;rpahd ghuk;gupa 

,ay;ghFk;. vdNt Kjyhk; jiyKiwg; ngw;Nwhupy; Widow’s peak ,y;yh-
jtu; me;j ,ay;gpidg; gpd;dpilthd XupdEf epiyapy; (ww) nfhz;bUe;-

jpUg;ghu;. mLj;j jiyKiwapy; xUrpyu; ,e;j ,ay;gpidf; nfhz;Lk;> rpyu; 

,y;yhkYk; ,Ue;jdu;. ,uz;L jiyKiw ngw;Nwhu;fspy; ,e;j ,ay;gpidf; 

nfhz;bUe;jtu;fs; gy;ypd Ef vjpUUf;fis ngw;wpUe;jdu; (Ww). mNj 

Nghy %d;whk; jiyKiwapy; cs;s ngw;Nwhu;fspy; ,g;guk;giu ,ay;gpid 

ntspg;gLj;jpatu; Ml;rpahd gy;ypd EfepiyapYk; kw;wtu; gpd;dilthd 

XupdEf (ww) epiyiaAk; ntspg;gLj;jp Kjyhk; jiyKiwg; ngw;Nwhiu  

xj;jpUe;jdu;.  %d;whk;  jiyKiwapy; Widow’s peak I ngw;w tu;fs; 
WW my;yJ Ww vd;w gpwg;Gupik mikg;ig nfhz;bUg;gu;. mtUila                                                             

ngw;Nwhu; ,UtUk; ,e;j ,ay;ig ngw;wpUg;gu;. 

Kjyhk; jiyKiwg; 

ngw;Nwhu;fs;

,uz;lhk; jiyKiw 

ngw;Nwhu; cwTfs;

%d;whk; jiyKiw 

ngw;Nwhu;fs;

Ww

Ww Ww

Ww

Ww

WW
  or
Ww

ww ww

wwwwww

ww

cU 6.7 Widow’s peak jiyKiwAupik miljiyf; fhl;Lk; cU 

xl;ba nrtpr; Nrhizfs;

xl;ba nrtpr; Nrhizfs; vd;gJ Kd;G Fwpg;gpl;lJ Nghy gpd;dpilthd 

ghuk;gupa ,ay;ghFk;. ,q;F toq;fg;gl;l tk;rtopg; glj;jpy; mNj FLk; 

gj;ij Nru;e;j egu;fsplk; ,g;ghuk;gupa ,ay;G flj;jg;gl;l tpjj;ij gFg; 

gha;T nra;J fhl;lg;gl;Ls;sJ. xl;lhj nrtpr; Nrhizf;Ff; fhuzkhd 

Ml;rpahd vjpUU F vd;w vOj;jhYk; gpd;dpilthd ,ay;ghd xl;ba 
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nrtpr;Nrhizf;Fupa jd;ik gpd;dpilthd vjpUU f vd;w vOj;jpYk;  

Fwpf;fg;gl;Ls;sd. 

Kjyhk; jiyKiw 

ngw;Nwhu;fs;

,uz;lhk; jiyKiw 

ngw;Nwhu; cwTfs;

%d;whk; jiyKiw 

Ff

FF 
or 
Ff

Ff

Ff

Ff

ff

Ff ff

ffffff

FF or Ff

xl;ba nrtpr; Nrhiz
xl;ba nrtpr; 

Nrhiz

cU 6.8 xl;ba nrtpr;Nrhiz jiyKiwAupik milAk; mikg;ig fhl;Lk; tk;rtopg; 

glk; 

Kjyhk; jiyKiwapy; ,Ungw;Nwhu;fSf;FNk xl;ba nrtpr;Nrhiz 

fhzg;gltpy;iy. Mdhy; jpUkzj;jpd; gpd;duhd Njhd;wy;fspy;                          

xl;ba nrtpr;NrhizfSk;, xl;lhj nrtpr;NrhizfSk; nfhz;l ,ay;Gfs; 

fhzg;gLfpd;wd. ,tw;wpd; %yk; ,U ngw;Nwhu;fSk; gy;ypd Efepiy 

apYk; (Ff) mtu;fSila Njhd;wy;fspy;> ,U Mz;fs; xl;ba nrtpr;                                                                            

Nrhidia Xupd Efepiyapy; gpd;dpilthd vjpUUf;fisAk;> xl;lhj 

nrtpr;Nrh izia gy;ypd Efepiyapy;(Ff), Xupd EfepiyapYk; (FF) 
ngw;Ws;sijf; fhzyhk;. Kjyhk; jiyKiwapy; fhzg;gLk;  kw;nwhU 

fyg;G xl;ba nrtpr;Nrhiziaf; nfhz;l MZf;Fk;> xl;lhj nrtpr; 

Nrhiziaf; nfhz;l ngz;zpw;FkpilapyhdjhFk;. ,jd; tpisthf xU 

kfs; xl;ba nrtpr;Nrhiziaf; nfhz;ltuhf fhzg;gLfpd;whs;. vdNt 

mts; fl;lhakhf ff  IAk;  kw;wtu; FF / Ff IAk; nfhz;bUg;ghu;. xU 

FLk;gj;jpypUe;J tUk; MZk; kw;nwhU FLk;gj;jpypUe;J tUk; ngz;Zk; 

,uz;lhk; jiyKiwapy; xl;lhj nrtpr;NrhiziaAk;> %d;whk; jiy                                                                                     

Kiwapy; ,U kfs;fSs; xUtu; xl;ba nrtpr;NrhizAk; kw;wtu;                 

xl;lhj nrtpr;NrhizAk; nfhz;Ls;sdu;. vdNt ,uz;lhk; jiyKiw 

apy; cs;s Mz; my;yJ ngz; xl;lhj nrtpr;Nrhiz cs;stNuhL (Ff) 
kl;LNk fyg;G nra;ag;gl;bUf;f Ntz;Lk;. %d;whk; jiyKiwapy; ngz; 

fspy; xUtu; xl;ba nrtpr;NrhizAk;> ff vd;w gpwg;Gupik mikg;igAk;> 

kw;wtu; FF / Ff vd;w mikg;igAk; nfhz;bUg;ghu;. 

mNj FLk;gj;jpy; tUk; mLj;j Foe;ijfspy; vj;jid Ngu; xl;ba                 

nrtpr; Nrhizfisf; nfhz;bUg;gu; vd;gjw;fhd epfo;jftpid xw;iw 

,df; fyg;G Nrhjidf; fyg;G %yk; (Ff × Ff) mwpayhk;. XupdEf                                                        
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epiyapy; gpd;dpilthd (ff) gpwg;Gupik mikg;igf; nfhz;l Foe;ij 

fspd; epfo;jfT ¼.

epfo;jftpw;fhd tpjpiag; gad;gLj;jp xNu FLk;gj;jpy; Widow’s peak kw;Wk; 
xl;ba nrtpr;NrhizAld; gpwf;Fk; Foe;ijfisf; fzf;fpl KbAk;. ,t; 

tpuz;L ,ay;GfSf;Fk; fhuzkhd vjpUUf;fs; ntt;NtW epw%u;j;jq;f 

spy; fhzg;gLfpd;wd. ,ul;il ,df; fyg;G gpwg;G Nrhjidapy; ,t;tpU 

Nrhb vjpUUf;fSk; RahjPdkhf jdpg;gLj;Jiff;Fl;gLk;. (WwFf X WwFf)

ngUf;fy; tpjpapd; gb 

Widow’s peak (WwFf / WwFf) kw;Wk; xl;ba nrtpr;Nrhiz ,Ug;gjw;fhd 

tha;g;G = Widow’s peak f;fhd tha;g;G × xl;ba nrtpr;Nrhizf;fhd tha;g;G 

       =     3/4  ×  1/4                                                

       =      3/16

nkd;lypd; jiyKiaAupikg;gb my;yhj ghuk;gupak; 

nkd;lypakw;w ghuk;gupak; vd;gJ ghuk;gupa ,ay;GfSk; mikg;Gk;            

nkd;lypd; ghuk;gupa tpjpfSf;fika jdpg;gLj;jiff;Fl;glhJ nkd;lypd; 

ghuk;gupaj;jpy; Fwpg;gplg;gl;Ls;s tpfpjq;fSf;fika Gwj;Njhw;w tikg; 

igf; fhl;ltpy;iy vdpy; mJ nkd;lypakw;w ghuk;gupak; vdg;gLk;. 

nkd;lypakw;w ghuk;gupaj;jpw;F cjhuzq;fs;

 y vjpUUf;fs; KOikaw;w Ml;rpahditahfNth my;yJ gpd;dpilthd 

jhfNth ,Uf;Fk; (epiwtpy; Mlrp kw;Wk; ,izahl;rp)

 y Fwpg;gpl;l guk;giuaynfhd;W ,uz;L  my;yJ ,uz;bw;F Nkw;gl;l 

vjpUUf;fisf; nfhz;bUf;Fk;. 

 y gy; vjpUUj;jd;ik xU guk;giuayF gy Gwj;Njhw;wq;fis ntspg; 

gLj;Jjy; (polyallelism).

 y rpy rkaq;fspy; ,uz;bw;F Nkw;gl;l guk;giuayFfs; ,ize;J xU 

Fwpg; gpl;l Gwj;Njhw;wtikg;igf; nfhLf;Fk;. (Nkyhl;rp kw;Wk; gy; 

guk;giuayFg; ghuk;gupak;)

 y guk;giuayFfsJ ,izg;G

 y Mz;> ngz; ,ypq;f epw%u;j;jq;fspy; rkdw;w Kiwapy; mike;Js;s 

guk;giuayFfshy; NtWgl;l ghuk;gupa mikg;Gf;fis ntspg;gLj;Jk;. 
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epiwtpy; Ml;rp (Incomplete dominance)

Ml;rp vd;gJ Ml;rpahd vjpUU Kw;wpYk; Ml;rpahd Gwj; Njhw;wj;ijf; 

fhl;Lk;. mjd; tpisthf Xupd Ml;rpahd Efk; kw;Wk; gy;ypd Efk; 

Mfpa ,uz;Lk; xNu khjpupahd Gwj;Njhw;wtikg;igf; fhl;Lk;.

gy;ypdEf epiyapy; ,uz;L vjpUUf;fSlkpUe;J fyitahd Gwj;Njhw;w 

tikg;ig ntspg;gLj;Jjy; epiwtpy; Ml;rp vdg;gLk;.

,e;jf; fyitahd Gwj;Njhw;wj;ij ntspg;gLj;jpa xt;nthU vjpUUTk; 

mjd; ntspg;gLj;jg;gl;l msT kw;Wk; mt; vjpUUtpd;  mikg;igg;               

nghWj;J mikAk;. 

Mirabilis jalapa ehd;F kzpj;jhtuj;jpy; gy;NtWgl;l epwq;fisf; nfhz;l 

g+f;fs; cz;L. rptg;G epwg;G+f;fis nfhz;l jhtuq;fisAk; nts;is 

epwg; g+f;fisf; nfhz;l jhtuq;fisAk; fyg;Gr; nra;tjd; %yk; fpilf; 

fg;ngw;w F1 fyg;gpdk;; midj;Jk; nkd;rptg;G epwg; g+f;fisf; (gy;ypd 

Efk;) nfhz;bUe;jJ. (cU 6.8) ,e;j %d;whtJ ,ilepiy Gwj;Njhw;w 

khdJ XupdEf rptg;Gepwg; g+f;fis tpl gy;ypdEf epiyapy;; Fiwthd 

rptg;G epwg; nghUl;fisf; nfhz;bUe;jJ.

F1 re;jjpahd nkd;rptg;G epwg; g+f;fisf; nfhz;l jhtuq;fs;                                 

jd;kfue;jr; Nru;f;iff;Fl;gl;L F2 re;jjpia Njhw;Wtpj;jJ. mit rptg;G 

(CRR), nkd;rptg;G (CRW)  kw;Wk; nts;isg; (CWW) g+f;fis 1:2:1 vd;w tpfpj                            

j;jpy; Njhw;Wtpj;jd. ,e;j Gwj;Njhw;wtikg;G tpfpjKk; gpwg;Gupik mikg;G                                                                        

tpfpjKk; rkdhditahFk;. Vnddpy; gy;ypdEfq;fs; mtw;wpd;                            

XupdEfq;fspypUe;J ,ilepiyahd Njhw;wtikg;igf; fhl;Lfpd;wd. 
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CRCR

rptg;G

CWCW

nts;is

CRCW  (,sQ;rptg;G)

x

CR CW

CR CW

jd;kfue;jr; Nru;f;if

CR CW

CR CR CR CR CW

CW CR CW CW CW

ngw;Nwhu; 

Gzupfs;

Gzupfs;

F1 re;jjp

F2 re;jjp

cU 6.9 Mirabilis jalapa g+tpd; epwj;jpw;Fupa guk;giuayfpd; epiwtpy; Ml;rp       

fhl;lg;gl;Ls;sJ.

,izahl;rp (Codominane)

guk;giuayF xd;wpw;Fupa ,U vjpUUf;fSk; gy;ypdEf epiyapy; Gwj; 

Njhw;wtikg;gpw;F jkJ gq;fspg;ig rkdhf toq;Fk; nghwpKiw ,iz 

ahl;rp vdg;gLk;.

cjhuzkhf AB FUjptifiaf; nfhz;l egupd; nrq;FUjpf; fyj;jpd; 

Nkw;gug;gpy; xNu rkaj;jpy; A kw;Wk; B fhNghitjNuw;Wf;fs; fhzg;gLk;. 

,it xU guk;giuayfpy; cs;s IA  kw;Wk; IB  Mfpa ,U vjpUUf;fspd-

hy; Fwpg;    gplg;gl;l nehjpaj;jpdhy; nrq;FUjpf; fyq;fspd; Nkw;gug;gpy;  

,izf;fg;gLk;. gy;ypdEf epiyapYs;stu; ,U fhNghitjNuw;Wf;fi-

sAk; nfhz;bUg;ghu;.  

XupdEf epiyapYs;s IA vjpUU (IA IA) nrq;FUjpf; fyq;fspy; A fhNgh 
itjNul;il kl;Lk; nfhz;bUf;Fk;. 

XupdEf epiyapYs;s IB vjpUU (IB IB) nrq;FUjpf; fyq;fspy; B fhNgh 
itjNul;il kl;Lk; nfhz;bUf;Fk;. 
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AB FUjp tifia XupdEf epiyapy; cs;s vjpUUf;fis                     

nfhz;l ,U egu;fSf;fpilapyhd ,dg;ngUf;fj;jpd; %yk; cUthFk; F1                        

Njhd;wy;fs; fPNo fhl;lg;gl;Ls;sJ. F1 re;jjpapd;%yk; my;yJ gy;ypd 

Ef epiyapy; AB vjpUUf;fis nfhz;l Njhd;wy;fis ,dg;ngUf;fk; 

nra; tjd; %yk; 3 tifahd FUjptiffshd A : AB : B Mfpatw;iw                 

1 : 2 : 1 vd;w tpfpjj;;jpy; ngw KbAk;. 

ngw;Nwhu; IA IA IB IB

Gzupfs;

Gzupfs;

F1 re;jjp

x

IA IB

IA

IA IB  (AB FUjp tif kl;Lk;)

IB

F2 re;jjp

IA IA IA IB

IA IB IB IB

IA IB

IA

IB

50%

50%

50%

50%

100 %

50 % 50 %

100 %

A :  AB : B
1  :    2   : 1

cU 6.10 AB FUjp tifapy; ,izahl;rp 

NkNy fhl;lg;gl;Ls;sthW F2 re;jjpapd; ,izahl;rp kw;Wk; epiwtpy; 

Ml;rpahdJ tpfpjk; 1 : 2 : 1 MFk;. F2 re;jjpapd; Gwj;Njhw;w tikg;G 

tpfpjk;; ,U re;ju;g;gq;fspYk; ve;j khWghl;ilAk; fhl;ltpy;iy. 

,izahl;rp kw;Wk; epiwtpy;Ml;;rp Mfpa ,uz;ilAk; NtWgLj;JtJ 

epiw tpy; epiwtpy;Ml;;rpapy; F1 re;;jjpapdu; ,U ngw;NwhuplkpUe;Jk; 

NtWgl;l Gwj;Njhw;wtikg;igf; fhl;Lfpd;wdu;. Mdhy; ,izahl;rpapy; F1 

re;jjp apdu; ,U ngw;Nwhupd; ,ay;GfSk; ,ize;j Gwj;Njhw;wtikg;igf;              

nfhz;bUg;gu;;. 

gy; vjpUU jiyKiwAupik : (Polyallelism)

gy; vjpUU jiyKiwAupiknad;gJ ghuk;gupaj;jpw;Fupa epw%u;j;jj;jpd; 

miktplj;jpy; xd;Wf;F Nkw;gl;l vjpUUf;fs; ,Uf;Fk;. rpy ghuk;gupa 

,ay;Gfs; xd;Wf;F Nkw;gl;l vjpUUf;fshy; epu;zapf;fg;gLfpwJ. cjhu 

zkhf xU miktplj;jpy; cs;s %d;W vjpUUf;fshd IA, IB kw;Wk; i Mfp 
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atw;wpd; khWgl;l Nru;khdj;jpd; %yk;; kdpjdpy; ABO FUjp tiffs; 

epu;zapf;fg;gLfpd;wd. ve;jnthU ,Ukbakhd egupYk; VjhtJ ,U                

tifahd gy vjpUUf;fs; fhzg;gLk;. 

Vw;fdNt Fwpg;gpl;lJ Nghy IA kw;Wk; IB Mfpa vjpUUf;fs; Fwpg;gpLk; 

nehjpaq;fs;  A  kw;Wk; B fhNghitjNul;Lfis nrq;FUjpf;fyq;fspd; 

Nkw;gug;gpy; ,izf;Fk;. ,U vjpUUf;fSk; ,izahl;rp cilaJ. vdp 

Dk; nrq;FUjpf; fyq;fspd; Nkw;gug;gpy; fhNghitjNul;Lf;fs; ,y;yhjpUf; 

Fk; nghOJ i vjpUU fhzg;gLk;. ,J IA kw;Wk; IB Mfpa vjpUUf;fSf;F 

gpd;dpilthdjhFk;. vdNt IAi kw;Wk; IBi Mfpa gpwg;Gupikaikg;Gfs; 

Ml;rpahd Gwj; Njhw;wtikg;igf; ntspg; gLj;Jk;. ,J A my;yJ B fhNgh                                                                   
itjNul;il nfhz;bUf;Fk;. ii vDk; gpwg;Gupikaikg;G gpd;dpilthd 

,ay;ig ntspg;gLj;Jk;. ,J ,U fhNgh itjNul;LfisAk; nfhz;bUf; 

fhJ. 

kdpj ABO FUjp tifahf;fkhdJ ,e;j ,U fhNghitjNul;Lfspd;                    

gq;fspg;gpd; mbg;gilapy; ehd;F gpupthf cs;sJ. gpupT A (fhNghitjNul; 

A I nfhz;bUf;Fk;)> gpupT B (fhNghitjNul;L B  I nfhz;bUf;Fk;)> 

gpupT AB (fhNghitjNul;L A kw;Wk; B If; nfhz;bUf;Fk;)> gpupT O (,U 
fhNghitjNuw;Wf;fisAk; nfhz;bUf;fhJ).

IA IB IB i

IA i ii

IA i

IB

i

50%

50%

50%

50%

IA IA IB IBx

IA i

100 % 100 %

ngw;Nwhu; 

Gzupfs;

F1 re;jjp        IA i

     

IA IA IB IBx

IA i

100 % 100 %

                       IB i

F2 re;jjp        IA i    ×   IB i

F2 re;jjp gpwg;Gupikaikg;G tpfpjk;    

IA  IB  :  IA i :  IB i  :  ii 
            1 :   1   :   1    :  1

F2 Gwj;Njhw;wtikg;G tpfpjk;       

AB  :  A :  B  :  O  FUjpf;$l;ltiffs; 

  1   :  1  :  1  :  1    

cU 6.11 ABO FUjpg;gpupTfSf;fhd gy; vjpUUf;fs; fhl;lg;gl;Ls;sJ. 
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Nkyhl;rp (Epistasis)

Nkyhl;rp vd;gJ NtWgl;l ghuk;gupa miktplq;fspy;; cs;s guk;giu 

ayFfspd; ,ilj;jhf;fq;fspd; tpisthFk;. khWgl;l Gwj;Njhw;wtikg; 

gpd; ntspg;ghL. xU miktplj;jpy; cs;s guk;giuayF NtWgl;l ,lj;jp 

Ys;s guk;giuayFld; ,ilj;jhf;fk; Guptjdhy;; Vw;gLk; tpisthFk;. 

Nkyhl;rp ,U tifahf tifg;gLj;jg;gLfpwJ. Ml;rpahd Nkyhl;rp kw;Wk; 

gpd;dpilthd Nkyhl;rpahFk;. ,J guk;giuayfpd; ,ilj;jhf;fj;ijg;     

nghWj;J mikfpd;wJ. vdNt ,J nkd;lypa Gwj;Njhw;w tpfpjj;jpypUe;J 

tpyFfpd;wJ. 

Ml;rpahd Nkyhl;rp (Dominant epistasis) 

xU miktplj;jpYs;s Ml;rpahd vjpUU> ,d;ndhU miktplj;jpYs;s 

guk;giuayfpd; ntspg;gLj;Jifiag; ghjpg;gJ Ml;rpahd Nkyhl;rp 

vdg;gLk;. tPl;Lf;Nfhopfspd; ,wfpd; epwj;jpy; Ml;rpahd Nkyhl;rpiaf; 

fhzyhk;. fPo;fz;l gupNrhjidiaf; fUj;jpw;nfhs;Nthk;. 

XupdEfepiyapYs;s rkEf Ml;rpiaAila nts;is epwf;Nfhopfis 

Xupd Efepiyapyhd gpd;dpilthd nts;is epwf;NfhopfSld; fyg;Gr; 

nra;Ak;NghJ F1 jiyKiwapy; 100 rjtpfpjk; nts;is epwkhff; fpilf;fg;                                                                 

ngw;wd. F1 Njhd;wy;fisf; fyg;Gr; nra;tjd; %yk; ngwg;gl;l F2 jiy-

Kiwapy; nts;is kw;Wk; epwKila Nfhopfs; 13 : 3 vd;w tpfpjj;jpy; 

fpilf;fg;ngw;wd. 

,e;j ,U tifahd Nfhopfspd; epwKk; ,uz;L tifahd ghuk;gupa 

myFfshy; epu;zapf;fg;gLfpwJ. 

 y ,wFfspd; epwj;jpw;F “C / c’’ vd;w guk;giuayF fhuzkhAs;sJ. 

Ml;rpahd ‘C’ vd;w vjpUU epwj;ijAk; gpd;dpilthd ‘c’ vd;w vjpUU 
epw%l;ly; ,y;yhjjhy; nts;is epwj;ijAk; Njhw;Wtpf;Fk;. 

 y guk;giuayF ‘I’ MdJ ‘C’ f;F Nkyhl;rpahdjhFk;. vdNt ,g;guk; 
giuayF ‘C’ ,d; ntspg;gLj;Jifia ghjpf;Fk;. Ml;rpahd vjpUU 

thd ‘I’ epwg;nghUl;fs; cUthFjiyj; jLf;Fk;. mNjrkak;  

gpd;dpilthd vjpUUthd i apdhy; epwk; cUthjiyj; jLf;f ,ayhJ. 

,jd; tpisthf XupdEfepiyapy; ,ul;bg;ghd Ml;rpAila nts;isepw 

tPl;Lf; NfhopfSk; (CCII) XupdEf epiyapy; ,ul;bg;ghd gpd;dpilthd 

,ay;igf; nfhz;l nts;isepw NfhopAk; cUthFk; (ccii).  (gpd;dpilthd 

‘c’ vjpUUtpdhy; epwj;ij cw;gj;jp nra;a ,ayhJ)
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F1 jiyKiwapy; cs;s Nfhopfs; midj;Jk; gy;ypd Efepiyiaf;              

nfhz;Ls;sd (CCIi) Ml;rpahd ‘I’ vjpUUtpd; epNuhj tpistpdhy; F1 

Njhd;wy;fs; midj;Jk; nts;isahFk;. ,f;Nfhopfis fyg;Gtop tpUj;jp 

f;Fl;gLj;Jk;NghJ F2 jiyKiwapd; gpwg;Gupikaikg;gpy; cs;s epNuhjpf; 

Fupa I vjpUUthdJ Ml;rpahd ‘C’ vjpUU ,Uf;Fk; nghOJ nts;is 

epw ,wFfisj; jUk;. epNuhjpf;Fupa vjpUUthd ‘I’ ,y;yhjpUf;Fk;                

epiyapy; Ml;rpahd vjpUU ‘C’ epwKila Nfhopfisj; jUk;.

 
CCII

CcIi (ntz;epwk;)F1

F1   ×   F1

cciixngw;Nwhu;

(,ul;bg;ghd Ml;rpAi-

la vjpUf;fisf; cila 

ntz;epwf; Nfhopfs;)

(,ul;bg;ghd gpd;dpilthd 

vjpUUf;fisf; nfhz;l 

ntz;epwf; Nfhopfs;)

CI Ci cI ci

CI CCII CCIi CcII CcIi

Ci CCIi CCii CcIi Ccii

cI CcII CcIi ccII ccIi

ci CcIi Ccii ccIi ccii

(w) (w) (w)(w)

(C)

(w)

(C)

(w) (w) (C)

(w) (w) (w)

(w) (w) (w)

cU 6.12 Ml;rpahd Nkyhl;rpf;Fr; cjhuzk; : tPl;Lf; Nfhopfspd; ,wfpd; epwk;

nkd;lypd; nfhs;iffSf;fika F1 kw;Wk; F2 jiyKiwfspd; gpwg;Gupik 

aikg;G tpfpjkhdJ rhjhuz <upay;Gf; fyg;G gpwg;ig xj;Jf;fhzg;gLk; 

vd vjpu;ghu;f;fg;gl;lJ. vdpDk; Nkyhl;rpapd; tpisthf Gwj;Njhw;w tp 

fpj khdJ rhjhuz <upay;Gf;fyg;Gg; gpwg;ghf;fypypUe;J tpyfy; mile;J 

s;sJ. F2 jiyKiwapd; Njhw;wtikg;G tpfpjk; 9 : 3 : 3 : 1 vd;gjp 

ypUe;J 13 : 3 Mf khw;wq;fz;Ls;sJ.

gpd;dpilthd Nkyhl;rp : (Recessive epistasis) 

xU Fwpg;gpl;l epw%u;j;jj;jpw;Fupa miktplk; xd;wpy; cs;s XupdEf epiy 

apy; gpd;dpilthd gpwg;Gupikaikg;G ,d;ndhU miktplk; xd;wpYs;s 

guk;giuayfpd; ntspg;gLj;Jifiag; ghjpf;Fk; nraw;ghL gpd;dpilthd 

Nkyhl;rp vdg;gLk;. 
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gpd;dpilthd Nkyhl;rpf;F ,dpg;Gg; gl;lhzpj; jhtuj;jpd; (Lathyrus odoratus)       
g+tpd; epwk; rpwe;j cjhuzkhFk;. mit Cjh kw;Wk; ntz;epwg; g+f;f 

shfisf; nfhz;l tiffshFk;. 

Ml;rpahd XupdEf epiyapYs;s Cjhepwg; g+f;fisf; nfhz;l                 

jhtuq;fisg; gpd;dpilthd XupdEf epiyapYs;s ntz;epwg; g+f;fisf; 

nfhz;l jhtuq;fSld; fyg;Gf;Fl;gLj;Jk; NghJ mit 100 % Cjh               

epwg;g+f;fis F1  jiyKiwapy; cUthf;fpaJ. F1 re;jjp jhtuq;fisf; 

fyg;G top tpUjjpahf;fYf;Ff;Fl;gLj;jpg; ngw;w F2 re;jjpapdu; Cjh 

kw;Wk; ntz;epwg; g+f;fisf; nfhz;l jhtuq;fis 9 : 7 vd;w tpfpjj;jpy; 

cw;gj;jp nra;jd. 

,dpg;Gg; gl;lhzpj; jhtuj;jpYs;s Cjh epwg; g+f;fis A kw;Wk; B Mfpa 

,U Ml;rpahd guk;giuayFfs; fl;Lg;gLj;Jfpd;wd. A kw;Wk; B Mfpa         
vjpUUf;fs; Cjh epwg;g+f;fis ntspg;gLj;Jtjw;Ff; fhuzkhfpd;wd. 

Cjh epwg; g+f;fis A kw;Wk; B Mfpa Ml;rpahd vjpUUf;fs; ,Uf;Fk; 

nghOJ kl;LNk ngw;Wf; nfhs;s KbAk;. 

,ul;ilg; gpd;dpilthd gpwg;Gupikaikg;G (AAbb, aaBB, Aabb or aabb) ve;j 
xU guk;giuayfpypUg;gpDk; mjd; tpisthf Cjh epwg; g+f;fs; kiwf;fg; 

gl;L ntz;epwg; g+f;fs; cUthFk;. ,ul;ilg; gpd;dpilTs;s gpwg;Gupik 

aikg;G Nkw;Fwpg;gpl;l Ml;rpahd Xupd Ef epiyf;Nfh (AA kw;Wk; BB) 
my;yJ gy;ypdEf epiyf;Nfh (Aa kw;Wk; Bb) my;yJ kw;witfSf;Nfh 

Ml;rpahdjhFk;. (AAbb, Aabb, aaBB, aaBb, aabb - nts;is kw;Wk; AaBb, AaBb, 
AABB - Cjh). (cU 6.13). F1re;jjpapy; cs;s midj;J jhtuq;fSk; 

gy;ypdEf vjpUU f; fSs;s epiyapy; Cjh epwg; g+f;fisj; Njhw;;Wtpf; 

fpd;wd. 

F2  re;jjpapy; A kw;Wk; B vjpUUf;fisf; nfhz;l gpwg;Gupikaikg;igf; 

nfhz;l jhtuq;fs; (9/16) Cjh epwg; g+f;fisAk;> gpwg;Gupikapy; B vjpU 
Uf;fisf; nfhz;lit (3/16) IAk; my;yJ A vjpUU kw;Wk; bb vjpU 
Uf;fisf; nfhz;lit. (3/16) IAk;> kw;Wk;; aabb vd;w gpwg;Gupikaikg; 

igf; nfhz;lit (1/16) ntz;epwg; g+f;fis cw;gj;jp nra;Ak;. vdpDk; ,U 

tifahd Njhw;wtikg;Gf;fNs ntspg;gLj;jg;gLk;. mit Cjh kw;Wk; 

ntz;ikahFk;. vdpDk; rhjhuzkhf nkd;lypd; <upay;Gf; fyg;G gpwg;gpd; 

tpfpjkhd 9 : 3 : 3 : 1 MdJ F2  re;jjpapy; 9 : 7 tpfpjkhf khwpAs;sJ. 
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Cjh epwg; g+ 

AABB

AaBb (Cjh epwg; g+)F1 re;jjp

F1   ×   F1   -    F2

ntz; epwg; g+ 

aabb

xngw;Nwhu;

AB Ab aB ab

AB AABB AABb AaBB AaBb

Ab AABb AAbb AaBb Aabb

aB AaBB AaBb aaBB aaBb

ab AaBb Aabb aaBb aabb

(p) (p) (p)(p)

(w)

(w)

(p)

(p) (p) (w)

(p) (w) (w)

(p) (w) (w)

  P - Cjh epwg; g+    W - ntz;epwg; g+

cU 6.13 gpd;dpilthd Nkyhl;rpf;F cjhuzk; : ,dpg;Gg; gl;lhzpj; jhtuq;fspd;   

g+tpd; epwk; fhl;lg;gl;Ls;sJ. 

gy;re;jjpr; Rtl;Lj; jiyKiwAupik my;yJ gy;guk;giu myF 

,ay;G : (Polygenic inheritance)

Njhw;wtikg;Gf;Fupa mjhtJ mstwp ,ay;Gfshd cauk; Njhypd; 

epwk; kw;Wk; Ez;zwpT Mfpait gy;guk;giu myF jiyKiwAupik   

,ay;ghFk;.

,uz;L my;yJ ,uz;bw;F Nkw;gl;l guk;giuayFfspd; xl;Lnkhj;jkhd 

ntspg;gLj;Jif gy;re;jjpr; Rtl;Lj; jiyKiwAupik vdg;gLk;. 

cjhuzkhf kdpju;fspd; Njhypd; epwk; gy guk;giuayFfshy; epu;zapf; 

fg;gLfpd;wJ. RUf;fkhf %d;W guk;giuayFfs; kl;Lk; fUj;jpy;                     

vLj;Jf;  nfhs;sg;gLfpd;wd. xt;nthU guk;giuayFk; (A, B my;yJ 

C) fUik epwj;; Njhypw;fhd vjpUUit xU myfhf toq;Ftjdhy; 

fUik ahd Njhw;wtikg;Gk; nky;ypa epwj;ijf; nfhz;l Njhypd; epiw 

tw;w Ml;;rpahd vjpUUf;fisAk; (a, b my;yJ c) toq;Fk;. mjhtJ AA 
BB CC I cila egu; fUik epwj;ijAk;>  aa bb cc I cila egu; nky; 

ypa epwj;ijAk; cila NjhiyAk; Aa Bb Cc ia cila egu; - ,ilg; 

gl;l epwj;ijAila NjhiyAk; ngw;wpUg;gu;. Vnddpy; NtWgl;l guk;giu 
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myFfsJ Ml;rpahd vjpUUf;fs; xl;Lnkhj;jkhd tpisit Njhypd;  

epwj;jpy; Vw;gLj;Jk;. (Campbell et al 2015)

gy;re;jjpr; Rtl;L ,ay;Gfs; gy guk;giuayFfshy; epu;zapf;fg;gLtjdhy;                                                                   

Njhd;wy;fspy; Njhw;wtikg;G kw;Wk; gpwg;Gupikaikg;G NtWglyhk;.                                                                       

Fbj;njhifapd; gy; re;jjp Rtl;L ,ay;GfSf;fhd juTfspd; KbT epak 

nrt;td; tisapahf ntspg;gLj;jg;gLfpd;wJ. ngUk;ghyhd vr;rq;fs; 

,ilg;gl;l Njhw;wtikg;ig nfhz;bUf;Fk; vd vjpu;ghu;f;fg;gl;lJ. (,ilg; 

gl;l epiyapyhd Njhypd; epwk;) 

guk;giuayFfsJ ,izg;G : (Gene Linleage)

xNu epw%u;j;jj;jpy; cs;s rpy guk;giuayFfs; Fwpg;gpl;l ,ay;Gfisf; 

FwpaPL nra;tJld; neUq;fpa ,ilntspapy; mike;Js;sd.

NkYk; ,it xLf;fw;gpupT eilngWk; nghOJ FWf;Fg;gupkhw;wk; kw;Wk; 

jd;taj;jj; njhFg;gpw;Fl;gLk;. ,J nkd;lypd; tpjpahd RahjPd jdpg;gLj; 

JifapypUe;J tpyfy; milfpd;wJ. Nkw;Fwpg;gpl;l epfo;thdJ guk;giu 

ayF ,izg;G vdg;gLk;. 

cjhuzk; : Drosophila vd;Dk; go <apd; clypd; epwKk; ,wfpd; msTk; 

jiyKiwAupikailjy;.  

Drosophila ,y; thd; tifiar; Nru;e;j <f;fs; rhk;gy; epw cliyAk;>             

rhjhuz ,wFfisAk; nfhz;bUe;jd. Nkw;Fwpg;gpl;l ,ay;gpy; Vw;gl;l   

tpfhuj;jpd; tpisthf clypd; epwk; fUikahfTk; gjhq;fr; rpwif 

Ak; nfhz;ljhf khwpaJ. ,U ,ay;GfSk; cly; epw%u;j;jq;fspYs;s                     

guk;giuayFfshy; epu;zapf;fg;gLfpd;wd. 

,e;j cjhuzj;jpd; %yk; tpfhuj;jpw;Fupa vjpUUf;fs; thd; tif vjpUU 

f;fSf;F gpd;dpilthdjhFk;. clypd; epwq;fshd rhk;gy; epwk; (G) vdTk;> 
fWg;G epwk; (g) vdTk;> Fwpf;fg;gl;Ls;sJ. kw;Wk; ,wfpd; msTf shd 

rhjhuz msT (N) vdTk;> gjhq;fr; rpwF (n) vdTk; Fwpf;fg;gl;Ls;sd. 

Nkw;Fwpg;gpl;ltw;iw gupNrhjpj;jwptjw;fhf thd;tif <f;fSld; tpfhuj;jpw; 

Fl;gl;l (clypd; epwk; kw;Wk; ,wfpd; msitAila) <f;fSld; <upay;Gf; 

fyg;G Nrhjidf; fyg;gpw;Fl;gLj;Jtjd; %yk; mwpayhk;. 
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XupdEf thd;tif 

(rhk;gy; epw cly;> 

rhjhuz ,wF)

GGNN

GgNn ggnn

100 %

100 %

25 %

25 % 25 % 25 % 25 %

100 %

100 %

GN

ggnn

,ul;bg;ghd tpfhuk;  

(fUik epw cly; 

gjhq;fr; rpwF)

x

x

ngw;Nwhu;

F1 re;jjp

Nrhjidf; 

fyg;G

GgNn  (rhk;gy; epw cly;> rhjhuz ,wF)

gn

Gn gN gn gnGN

25 % 25 % 25 % 25 %

100 %

GgNn

rhk;gy; epw 

cly;> 

rhjhuz 

,wF

Ggnn
rhk;gy; epw 

cly; 

gjhq;fr; rpwF

ggNn

fUik epw 

cly;> 

rhjhuz 

,wF

ggnn
fUik epw 

cly; 

gjhq;fr; rpwF

GN Gn gn

gn

gn

gpwg;Gupik mikg;G tpfpjk;   GgNn Ggnn     ggNn         ggnn  

     1      :      1     :         1       :       1

    1            :         1           :         1             :       1

Njhw;wtikg;G tpfpjk;
rhk;gy; epw 

cly;> 

rhjhuz ,wF

rhk;gy; epw 

cly; 

gjhq;fr; rpwF

fUik epw 

cly;> 

rhjhuz ,wF

fUik epw 

cly; 

gjhq;fr; rpwF

cU 6.14 nkd;lypd; nfhs;iffSf;F cl;gl;L go<apd; (Drosophila) go<apd; clypd; 

epwk; kw;Wk; ,wfpd; msT Mfpait jiyKiwAupik miljiy tpsf;Fk; glk;             

ngUk;ghyhd vr;rq;fs; ngw;Nwhupd; gpwg;Gupikapay;gpidf; nfhz;Ls;sd. 

clypd; epwj;jpj;ijAk; ,wfpd; msitAk; Fwpf;Fk; guk;giuayFfs; xNu 

epw%u;j;jj;jpy; ,izf;fg;gl;Ls;sd. 
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XupdEf thd;tif 

(rhk;gy; epw cly;> 

rhjhuz ,wF)

GGNN

F1
ggnn

G
N

ggnn

,ul;bg;ghd tpfhug; guk; 

giuayF 

(fUik epw cly; 

gjhq;fr; rpwF)

x

x

ngw;Nwhu;

F1 re;jjp

Nrhjidf; 

fyg;G

(rhk;gy; epw cly;> rhjhuz ,wF)

g
n

F2  gpwg;Gupik mikg;G tpfpjk; GgNn                 ggnn  

                 1                      :                         1     

F2 Njhw;wtikg;G 

tpfpjk;

Gzupfs;

x

G
N

g
n

G
N

g
n

G
N

g
n

g
n

g
n

g
n

g
n

x

Gzupfs; G
N

g
n

g
n

rhk;gy; epw clYk; 

rhjhuz ,wFfSk;

fUik epw clYk; 

gjhq;f ,wFfSk;

cU 6.15 : go<apy; (Drosophila) clypd; epwj;Jf;Fupa guk;giuayFk; ,wfpd; mstpw; 

Fupa guk;giu myFk; jiyKiwAupik miljiy fhl;Lk; cU. 

rpy re;ju;g;gq;fspy; clypd; epwj;jpw;Fk; ,wfpd; mstpw;FKupa guk;giu 

ayFfs; ,ize;jpUe;j NghJk; FWf;Fg; gupkhw;wj;jpd; tpisthf Rah 

jPdj; jdpg;gLj;Jiff;Fl;gLj;jg;gLk;. vdNt  Nkw;Fwpg;gpl;l Nrhjid                                                                    



140

f;fyg;G gpwg;G %yk; kPsr; Nru;f;iff;Fl;gl;l vr;rq;fs; Fiwe;jstpy; 

cUthFk;. cjhuzkhf Nkhu;fd; (Morgan’s experiment) vd;gtupd; gupNrhj 
idfs; %yk; kPsr;;Nru;f;iff;Fl;gl;l Njhw;wtikg;Gfshd rhk;gy; 

epw cliyAk; rhjhuz gjhq;f ,wFfisAk; (GgNn) kw;Wk; fUik 

epw cliyAk; rhjhuz ,wFfisAk; nfhz;litfis (ggNn) kpff;                                 

Fiwe;jstpy; mtjhdpf;f Kbe;jJ. 

rpy re;ju;g;gq;fspy; guk;giuayF ,izg;Gfspy; Vw;gLk; jilfspd; 

fhuzkhf Njhw;wtikg;gpy; ngw;Nwhiu xj;jpuhj vr;rq;fs; Fiwe;js 

tpy; cUthFk;. ,J mikg;nghj;j epw%u;j;jq;fspilNa Vw;gLk; FWf;Fg;               

gupkhw;wj;jpd; tpisthf eilngWk;. 

F1 - re;jjpapYs;s <upay;G fyg;gpd 

ngz;izAk; kw;Wk; XupdEf gpd;dp 

ilthd MizAk; Nrhjidf; fyg;Gr; 

nra;jy;.

 

cU 6.16 go < apd; Drosophila  clypd; epwj;jpw;Fk; ,wfpd; mstpw;Fk; fhuzkhd 

guk;giuayFfspd; ,izg;G fhl;lg;gl;Ls;sJ. 

kdpjdpy; ,ypq;f epu;zak; : (Human Sex Determination) 

,ypq;f epw%u;j;jq;fspd; ntspg;gLj;Jifapdhy; ,ypq;fk; epu;zapf; 

fg;gLfpd;wJ. kdpju;fspy; xt;nthU jdpegUk; 22 Nrhb jd;%u;j;jj; jpw;                                                       

Fupa epw%u;j;jq;fisAk;> xU Nrhb ,ypq;f epw%u;j;jq;fisAk;                               

nfhz;bUg;gu;. ,ypq;f epw%u;j;jq;fspy; Mzpw;Fupa ,ay;ig ntspg; 

gLj;Jk; epw%u;j;jj;jpid Y - epw%u;j;jk; vdTk;> ngz;zpw;Fupa ,ay; 

gpid ntspg;gLj;Jk; epw%u;j;jk; X - epw%u;j;jkhFk;. xg;gPl;lstpy; X -  
epw%u;j;jk;> Y - epw%u;j;jj;jpid tplg; ngupajhFk;. ,itapuz;Lk;                      

mikg;nghj;j ,lq;fis jtpu;j;J> Vida ,lq;fspYs;s guk;giu 

ayFfs; njhlu;ghf NtWgl;l ,ay;Gfis gupghil nra;fpd;wd. X kw;Wk; 
Y epw%u;j;jq;fs; xd;whf Nru;e;jjd; gpd;du; mit kPz;Lk; Fwpg; gpl;l 

,lq;fspy; kPz;Lk; mikg;nghj;j epiyapy; fhzg;gLk;. Mdhy; XX  
epw%u;j;jq;fs; NrUk; re;ju;g;gq;fspy; mit xd;Wf;nfhd;W mikg; 

nghj;j epiyapy; fhzg;gLk;.
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ngz;fspy; Gzupg;gpwg;G eilngWk; nghOJ> xLq;fw;gpuptpd; tpisthf 

cUthd xU kbakhd ngz; Gzupfs; 100 rjtpfpjk; X - epw 

%u;j;jq;fisAk;> Mz;fspy; cw;gj;jp nra;ag;gLk; miuthrp xUkbakhd 

tpe;Jf;fs; X epw%u;j;j;jpidAk; kw;Wk;  kWghjp Y epw%u;j;jq;fisAk; 

nfhz;Ls;sd. Mz; kw;Wk; ngz; GzupfSf;fpilapyhd ,dg;ngUf;fj;-

jpd; tpisthf rpy re;ju;g;gq;fspy; tpe;J kw;Wk; #y; Mfpa ,uz;Lk; X 
- epw%u;j;jj;jpid nfhz;bUe;jjhy; mjd; tpisthf (XX)  ngz;EfKk;. 

khwhf Y epw%u;j;jj;jpid nfhz;bUe;jjhy; (XY) Mz; EfKk;    cUth-

Fk;. xNu ,dj;ijr;Nru;e;j Mz;> ngz; mq;fpfs; ,dg;ngUf;fj;jpw;Fl;gLk; 

NghJ 50% Mz;EfKk;> 50% ngz;EfKk; cUthtjw;fhd re;ju;g;gk; 

cs;sJ. XX kw;Wk; XY epw%u;j;jq;fspd; ntspg;gLj;Jifapdhy; kdpj 

clypy; ,ypq;f mikg;Gfs; (milahsq;fs;) cUthFk;. 

Mz; ngz;

ngz; vr;rk;

Efq;fs; (vr;rq;fs;)

Mz; vr;rk;

tpe;J Kl;il

44 + 
XY

44 + 
XX

22 + 
X

22 + 
Y

50 % 50 % 100 %

22 + 
XX

44 + 
XX

44 + 
XY

cU 6.17 kdpjdpy; ,ypq;f epu;zakhjy; fhl;lg;gl;Ls;sJ

kdpjdpy; ,ypq;fj;Jld; ,ize;j ,ay;Gfs; : (Human Sex linked 
characteristics)

kdpjupYs;s rpy ,ay;Gfis ,ypq;f epw%u;j;jj;jpy; cs;s guk;giu                                                  

ayFfs; jhq;fpAs;sd. ,ypq;fepw%u;j;jj;jpYs;s ,g;guk;giuayFfs; 

,ypq;fj;Jld; ,ize;j guk;giuayFfs; vd miof;fg;gLk;. ,tw; 

wpd; %yk; ntspg;gLj;jg;gLk; ,ay;Gfs; ,ypq;fj;Jld; ,ize;j 

,ay;Gfs; vdg;gLk;. X - epw%u;j;jj;jpdhy; ntspg;gLj;jg;gLfpd;w 

,ay;Gfs; X - ,izg;G ,ay;Gfs; vdg;gLk;. mt;tpay;Gfis ntspg; 
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gLj;Jk; guk;giuayFfs; X - ,izg;Gg; guk;giuayFfs; vdg;gLk;.  

khwhf> Y - epw%u;j;jj;jpdhy; ntspg;gLj;jg;gLk; ,ay;Gfs; Y - ,izg;G 

,ay;Gfs; vdg;gLk;. mt;tpay;Gfis ntspg;gLj;Jk; guk;giuayFfs; Y 
- ,izg;Gg; guk;giuayFfs; vdg;gLk;. Y - epw%u;j;jj;jpy; ,ypq;fj;Jld; 

njhlu;Gglhj xUrpy guk;giuayFfs; fhzg;gLfpd;wd. Y - ,izg;Gg; 

guk;giuayFfs; Fwpg;gLj;Jk; rpy Neha;fs;> mtw;wpd; %yk; cUthFk; 

Mz; Njhd;wy;fSf;Fs; flj;jg;gl;L ntspg;gLj;jg;gLk;. 

cjhuzk; - rpy Y - ,izg;G guk;giuayFfs; ,y;yhjpUg;gjd; tpisthf 

rhjhuzkhf tpe;Jf;fis cUthf;f ,ayhJ. 

,jw;Fk; Nkyhf> X- epw%u;j;jq;fs; ,ypq;fj;Jld; njhlu;Ggl;l ,ay;Gfs; 

kl;Lky;yhJ> ,ypq;fj;Jld; njhlu;Gglhj gy;NtWgl;l ,ay;GfisAk;  

nfhz;Ls;sd. 

cjhuzk; - rptg;G - gr;ir - epwf;fUU : Red green colour blindness  ,J 
xU X - ,izg;Gg; gpd;dpilTf; Fiwghl;L NehahFk;. rptg;G kw;Wk; gr;ir 

epwq;fis NtWgpupj;Jf; fhz;gjpy; rpf;fiy Vw;gLj;Jk;. 

FUjpAiwahik : (Haemophilia) 

,J xU X - ,izg;Gg; gpd;dpilthd Fiwghl;L NehahFk;. FUjp ciw 

jYf;F mtrpakhd xd;W my;yJ xd;wpw;F Nkw;gl;;l Gujq;fs; ,y;yhjp 

Uf;Fk;. ,e;NehapidAila egUf;F fhaq;fs; Vw;gLk; NghJ ciwjy; 

Vw;gLtJ jhkjkhjyhy; fLikahd FUjpg; Nghf;fpid vjpu;nfhs;thu;. 
(Campbell et al, 2015)

X - ,izg;Gg; guk;giuayFfs; jiyKiwAupikailjy; :    
(Inheritance of X - linked genes)

ngz;zpd; gpwg;Gupikaikg;G XX MfTk; Mzpd; gpwg;Gupikaikg;G XY 
MfTk; ,Ug;gjdhy; ,itapuz;bw;FKupa ,ypq;f ,izg;G ,ay;Gfs; my;yJ 

guk;giuayFfs; jiyKiwAupikailtjpy; xd;wpypUe;njhd;W NtWgLk;. 

,dg;ngUf;fj;jpd;NghJ ,U ngw;NwhuplkpUe;Jk; X  epw%u;j;jj;jpid ngw;Wf;  

nfhs;tjd; tpisthf ngz;EfKk;> khwhf ngz; ngw;NwhuplkpUe;J 

X    epw%u;j;jj;jpidAk; Mz; ngw;NwhuplkpUe;J Y epw%u;j;jj;jpid 

Ak; ngw;Wf; nfhs;tjd; tpisthf Mz; EfKk; cUthFk;. vdpDk;                                 

ngz;fspd; gpwg;Gupikaikg;G XupdEf epiyapypUf;Fk; nghOJ kl;LNk 

X  ,izg;G gpd;dpilTf; Fiwghl;L Neha;fs; Vw;gLk;. vdpDk; Mz; 

fspy;> gpd;dpilthd xU X  ,izg;G vjpUUitf; nfhz;l xU X  
- epw%u;j;jk; kl;Lk; fhzg;gLk;. vdNt gpd;dpilthd X ,izg;G 

vjpUUitf; nfhz;bUg;gJ> Fiwghl;L Nehia ntspg;gLj;Jtjw;Fg;  

NghJkhdjhFk;. 
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gy;jpUg;gTz;ik : (Pleiotropy)
rpy re;ju;g;gq;fspy; xd;Wlndhd;W njhlu;gw;w gy,ay;Gfis xU 

jdpg;gl;l guk;giuayfpd; ntspg;gLj;Jif ghjpf;Fk;. ,f; Fwpg; 

gpl;l epfo;thdJ gy;jpUg;gTz;ik vdg;gLk;. kdpjdpy; Vw;glf;$ba rpy 

ghuk;gupa Neha;fSld; njhlu;Ggl;l gy mwpFwpfSf;F gy;jpUg;gTz;ikf; 

Fupa vjpUUf;fs; fhuzkhFk;. mitahtd ehu; rpiwg;ig Mf;f Neha; 

(Cystic fibrosis) kw;Wk; mupths; - fy Neha; (Sickle - cell disease) vd;gd thFk;.

mupths; - fy Neha; : (Sickle - Cell disease) 

nrq;FUjpf; fyj;jpYs;s <NkhFNshgpd; Gujj;jpy; Vw;gLk; khWjypdhy; 

mupths; - fy Neha; Vw;gLfpd;wJ. ,e;epiyf;F jdpg;gl;l guk;giua 

yfpy; Vw;gLk; tpfhuNk fhuzkhFk;. gpd;dpilthd XupdEf epiyapYs; 

stu;fspd; midj;J <NkhFNshgpd;fSk; mupths; fy tiffs; MFk;.  

mjpf Fj;Jaukhd ,lq;fspy; thOk; kdpju;fspNyh my;yJ cly;                           

uPjpahd jifg;gpw;Fl;gl;ltu;fspd; FUjpapy; xl;rprdpd; msT Fiwthff; 

fhzg;gLk;. FUjpapy; xl;rprd; msT Fiwtjdhy; mupths; - fy <NkhF 

Nshgpd; Gujk; J}z;lg;gl;L Ftpf;fg;gLk;. mjd; tpisthf nrq;FU     

jpf;fyq;fs; mupths; cUitg; ngWfpd;wd. mupths; fyq;fs; jpuz;L                                                 

rpwpa FUjpf; fyd;fis ciwjYf;Fl;gLj;Jtjdhy; ,ioaq;fSk; 

mq;fq; fSk; rpijTf;Fl;gLk;. ,jd; tpisthf clypd; gy gFjpfs; 

ghjpf;fg;gLk;. ,J rpWePuf nraypog;G> ,jar; nraypOg;G kw;Wk; clyff; 

FUjpAiwjy; (thrombosis) Mfpa ghjpg;ig Vw;gLj;Jk;.

ehu; rpiwg;ig Mf;f Neha;; : (Cystic fibrosis) 

ehu; rpiwg;ig Mf;f Neha; vd;gJ mlu;j;jpahd kw;Wk; xl;Lk; jd;ik 

As;s rPjj;jpid ,ay;ghd epiyf;F khwhf cUthf;FtjhFk;. ,jd; 

tpisthf rPjkhdJ rijap> EiuaPuy;> rkpghl;Lj;njhFjp kw;Wk; ,dg;ng 

Uf;f mq;fq;fspy; Njq;Fk;. ,J EiuaPuy; njhw;Wf;fs;> Rthrr; nrayp 

og;G> Fiwe;j rkpghL kw;Wk; kyl;Lj;jd;ikia Njhw;Wtpf;Fk;. KjYU 

nkd;rt;tpYs;s ghjpf;fg;gl;l FNshiul;L fhy;tha;fspdhy; mjpfstp 

yhd FNshiul;Lfs; Ruf;fg;gLtjdhy; rPjkhdJ mlu;j;jpahfpd;wJ.                     

rPuhf;Fk;  (CFTR - Cystic Fibrosis Trans - membrane Regulator) Gujj;jpdhy; nkd;rt;  
tpw;Ff; FWf;fhd FNshiul;Lf; fhy;tha;fspy; ghjpg;G Vw;gLfpd;wJ. CFTR 
guk;giuayfpy; Vw;gLk; tpfhuj;jpd; %yk; khWgl;l CFTR Gujk;  cUthfp 

d;wJ. ,J jd;%u;j;jj;jpw;Fupa gpd;dpilthd Fiwghl;L Nehahf mil 

ahsg;gLj;jg;gl;Ls;sJ. 
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mjprddtpay; : (Epigenetics)

rpy ,ay;GfSf;Fupa Njhw;wtikg;Gfs; mjw;Fupa DNA njhlu;tupir             

apdhNyh my;yJ gpwg;Gupikg; gupghilahdhNyh md;wp> NtWrpy fhuzp 

fspdhy; fl;Lg;gLj;jg;gLtJ mjprddtpay; vdg;gLk;. thd;tif DNA 
njhlu;tupirapNyw;gLk; nkijNyw;wk; kw;Wk; nkijypwf;fj;jpd; tpisthf 

Vw;gLk; jpupgile;j epa+f;spNahiul;Lfspdhy; rpy guk;giuayFfspdhy; 

'nraw;glJ}z;ly;" kw;Wk; 'nraw;glhikiaj; J}z;ly;" vDk; nraw;ghL 

epfOk;. NkNy Fwpg;gpl;l nraw;ghL rpy vjpu;ghuhj re;ju;g;gq;fspdhy;               

jpupgile;j xU DNA njhlu;tupirapd; ntspg;gLj;Jifapdhy; Vw;gLt 

jhFk;. 

ngw;NwhuplkpUe;J ghuk;gupakhfg; ngw;w mwpFwpfspdhNyh my;yJ 

#o ypdhNyh cUthd fhuzpfNs mjprdtpaYf;Ff; fhuzkhdit                       

ahFk;. mjpridtpaYf;Fupa ,ay;Gfs; ngw;NwhuplkpUe;J re;jjpfSf;F 

jiyK iwAupikailjy; mjprddtpay; jiy KiwAupik vdg;gLk;. 

,J NtWgl;l ntspg;Gwr; #oy; J}z;lypdhy; khWglyhk;. rpy rkaq; 

fspy; mjprddtpaypd; J}z;Ljyhy; nghUj;jkw;w guk;giuayF ntspg; 

gLj;Jif Vw;gLtjdhy; mJ Gw;WNehiaj; Njhw;Wtpf;Fk;. 

csr;rpijT : (Schizophrenia) vd;gJ xU kdNehahFk;. ,e;Neha; ghuk; 
gupaf; FiwghLfspdhy; Vw;gLfp;d;wJ. rpy xj;j ,ul;ilau;fspy; xUt 

Uf;F kl;Lk; csr;rpijT Vw;gLk;. kw;wtUf;F ,e;Neha; Vw;gLtjpy;iy. 

,J xNu DNA njhlu;tupirapd; ,U tifahd ntspg;gLj;Jifspdhyhd 

jhFk;. ,J mjprddtpay; vd miof;fg;gLfpd;wJ. 

Fbj;njhifg; gpwg;Gupikapay; : (Population genetics)   

`hu;b - ntapd;ngu;f; rkepiy : (Hardy - Weinberg Equilibrium) 

`hu;b - ntapd;ngu;f; rkepiy%yk; xU Fbj;njhifapd; Fwpg;gpl;l 

,ay;Ngh ghuk;gupa mikg;Ngh $u;g;gile;Js;sikia kjpg;gPL nra;a 

yhk;. xU Fbj;njhifapd; ghuk;gupa mikg;ghdJ> mf; Fbj;njhif 

$u;g;gil ahtpl;lhy; mJ kPz;Lk; khw;wkilahJ. vdNt xU Fbj;njh 

ifapd; Fwpg;gpl;l ,ay;gpw;Fupa vjpu;T $wg;gl;l juTfis mNj Fbj;njh                            

ifap ypUe;J ngwg;gl;l rupahd juTfSld; xg;gPL nra;J nfhs;syhk;. 

NkNy Fwpg; gplg;gl;lJ Nghy> xg;gPL nra;ag;gl;l ,U juTfspdbg;gilapy;                                                                    

mf;Fbj;njhifapy; Fwpg;gpl;l me;j ,ay;G $u;g;gile;Js;sikia mwpe;J                  

nfhs;syhk;.
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`hu;b - ntapd; ngu;f; rkepiyf; nfhs;if : (Hardy - Weinberg Equi-
librium Principle) 

1908 ,y; gpupj;jhdpahitr; Nru;e;j fzpjtpayhsu; G.H `hu;b kw;Wk; 

n[u;kd; ehl;ilr; Nru;e;j kUj;Jtuhd W. ntapd; ngu;f; MfpNahu; jhk;                                                                            

Nkw;nfhz;l Ma;Tfspd; NghJ Fbj;njhiffs; $u;g;gilatpy;iy                  

nad;gijAk;> vjpUU kw;Wk; gpwg;Gupikaikg;G kPbwd;fs;> jiyKiw 

jiyKiwahf khwhky; ,Ue;jd vd;gjidAk; jdpj;jdpahff;fhl;bdu;.  

,J jw;NghJ Fbj;njhifg; gpwg;Gupikapaypy; Kf;fpa vz;zf;fUthff; 

fUjg;gLfpd;wJ. NkYk; ,J `hu;b - ntapd;ngu;f; rkepiyf; nfhs;if 

vdTk; miof;fg;gLfpd;wJ. 

njhlu;r;rpahd jiyKiwfspy; vjpUU kw;Wk; gpwg;Gupik mikg;G kPbw 

d;fspy; Vw;gLk; khw;wq;fis epu;zapg;gjw;fhf gdl; ml;ltiz gad;gLj; 

jg;gLfpd;wJ. 

,jpy; Fbj;njhiffspy; midj;J rhjfkhd fyg;GfspdhYk; Vw;gLk; 

vjpUUf;fspd; Nru;khdq;fSk; fUj;jpw; nfhs;sg;gLk;. fPo;fhZk; cjhuzk; 

`hu;b - ntapd;ngu;f; rkepiyiag; gad;gLj;jp nra;ag;gl;Ls;sJ. 

thd;tifg; g+f;fisf; nfhz;l jhtuf; Fbj;njhifapy; g+tpd; epwj;jpw; 

Fupa vjpUUf;fs; epiwtpy; Ml;rpiaAk; NtWgl;l Njhw;wtikg;Gf;f 

isAk; nfhz;Ls;sij mtw;wpd; gpwg;Gupikaikg;Gf; fhl;Lfpd;wJ. 

vjpUUf;fis(CR) XupdEf epiyapy; nfhz;l jhtuq;fs; (CR CR)  rptg;G    
epwg;g+f;fis cUthf;Ffpd;wd. XupdEf epiyapy; Cw vd;w vjpUUitf;  

nfhz;l jhtuq;fs;(Cw Cw) ntz;epwg; g+f;fis cUthf;;Ffpd;wd.  gy;ypd 

Ef epiyapYs;s jhtuq;fs; (CR Cw) nkd;rptg;G epwg; g+f;fisf; nfhz; 

bUf;Fk;. 

Fbj;njhifapYs;s 500 g+f;fspYk;> 800 CR vjpUUf;fSk; 200 Cw vjpU 

Uf;fSk; ,Ue;jd. Nkw;Fwpg;gpl;l jhtuj;jpYs;s g+tpd; epwk; xU Nrhb 

vjpUUf;fspdhy; epu;zapf;fg;gLfpd;wJ. 500 g+f;fs; mjd; my;ypapd; epwj; 

jpw;F fhuzkhd 1000 vjpUUf;fisf; nfhz;Ls;sJ. 

 CR vjpUUf;fspd; vjpUU kPbwd; (p) = 800/1000 = 0.8

 Cw vjpUUf;fspd; vjpUU kPbwd; (q) = 200/1000 = 0.2

xOq;fw;w Kiwapy; cUthFk; GzupfspYs;s Kl;il my;yJ tpj;J CR 

my;yJ CW Mfpa VjhtJ xU vjpUUitf; nfhz;bUf;Fk;. ,J mf; Fbj; 

njhifapy; cs;s xt;nthU vjpUUf;fspd; kPbwDf;Fr; rkdhf ,Uf;Fk;. 

xt;nthU Kl;ilapYk; CR vjpUU ,Ug;gjw;fhd tha;g;G 80 rjtpfpjKk;> 
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CW vjpUU ,Ug;gjw;fhd tha;g;G 20 rjtpfpjKk; cs;sJ. ,NjNghd;w 

tha;g;Ng tpj;jpYk; fhzg;gLfpd;wJ. 

,j; jiyKiwapd; Gzupfs;

64 % CRCR 32 % CR CW  kw;Wk; 4 % CWCW

64 % CR (CR CR jhtuq;f 

spypUe;J fpilf;fpd;wJ)

4 % CW (CW CW jhtuq;f 

spypUe;J fpilf;fpd;wJ)

16 % CR (CR Cw jhtuq;f 

spypUe;J fpilf;fpd;wJ)

16 % CW (CR Cw jhtuq;f 

spypUe;J fpilf;fpd;wJ)

80 % CR = 0.8 p

20 % CW = 0.2 q

+

+

=

=

cU 6.18 `hu;b - ntapd; ngu;f; nfhs;if fhl;lg;gl;Ls;sJ (Campbell et al 2015).

vOkhw;whd fyg;G eilngWk; NghJ GzupfSk; vOkhw;whd Kiw 

apy; ,izAk;. gpwg;Gupikaikg;gpYs;s Nru;khdq;fspd; epfo;jf                                                                      

tpidf; fzf;fpl ngUf;fw; nfhs;if gad;gLj;jg;gLfpd;wJ. `hu;b - 

ntapd; ngu;f; rkepiyapd; gb xU ,ay;G ,U vjpUUf;fspdhy; epu;zapf;fg; 

gLkhapd; %d;W gpwg;Gupik mikg;Gf;fs; fPo;tUk; tpfpjj;jpdbg;gilapy;                                                            

Njhd;Wk;.  

P2 = Ml;rpahd rkEfq;fspd; kPbwd;

q2 = gpd;dpilthd rkEfq;fspd; kPbwd;

2pq = gy;ypd Efq;fspd; kPbwd;

,U CR vjpUUf;fs; ,iztjw;fhd epfo;jfT = p x p = p2 = 0.8 x 0.8 = 0.64

vdNt Njhd;wy;fspd; gpwg;Gupikaikg;ghd CR CR  d; tpfpjk;  = 64%

,U CW vjpUUf;fs; ,iztjw;fhd epfo;jfT q x q = q2 = 0.2 x 0.2 = 0.04  

vdNt Njhd;wy;fspd; gpwg;Gupik mikg;ghd CW CW ,d; tpfpjk; = 4%

CR Cw gy;ypd Efq;fs; ,U NtWgl;l topfspy; Njhd;Wk;.
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tpj;jpypUe;J CR vjpUUTk; Kl;ilapypUe;J Cw vjpUUTk; toq;fg;gl;lhy; 

mjd; tpisthf CR Cw gy;ypd Efq;fshf cUthFk; Njhd;wy;fs; 

       p x q = 0.8 x 0.2 = 0.16 = 16% 

Kl;ilapypUe;J tUk; CW vjpUUTk; tpj;jpypUe;J tUk; CR vjpUUTk; 

,iztjhy; cUthFk; gy;ypd Ef CRCW Njhd;wy;fs; 

       q x p = 0.2 x 0.8 = 0.16 = 16%

vdNt Njhd;wy;fspYs;s gy;ypdEfq;fspd; nkhj;j kPbwd; 
           pq + qp = 2pq = 0.16 + 0.16 = 0.32, or 32%

Nkw;Fwpg;gpl;l cjhuzj;jpypUe;J ,jpy; %d;W tifahd gpwg;Gupikaikg; 

Gfs; kl;LNk rhj;jpakhFk;. %d;W tifahd gpwg;Gupikaikg;Gfspd; 

nkhj;j kPbwd;fs; xd;Wf;Fr;(1) rkdhf ,Uf;Fk; epiyapy; kl;LNk `hu;b 

- ntapd; ngu;f; rkepiy nghUe;Jk;. vdNt `hu;b - ntapd; ngu;f; rkd; 

ghl;bid fPo;fz;lthW vOjyhk;. 

P2 + 2pq + q2 = 1

`hu;b - ntapd;ngu;f; rkdpiyf;fhd epge;jidfs;

`hu;b - ntapd;ngu;f; rkdpiyahdJ ,yl;rpaf; Fbj;njhifahdJ 

$u;g;gilahJ.  (mDkhdj;jpw;Fl;gLj;jg;gLk; Fbj;njhif) fPo;fz;l             

epge;jidfisg; g+u;j;jp nra;a Ntz;Lk;. 

1.  tpfhuq;fs; Vw;glhjpUj;jy;

 vjpUUf;fspy; Vw;gLk; khw;wq;fspdhy; tpfhuq;fs; Vw;gLfpd;wJ.             

epa+f;spNahiul;Lfspy; Vw;gLk; Nru;f;if> mfw;Wif kw;Wk; khw;wP 

Lfspd; tpisthf khWgl;l vjpUUf;fs; cUthFk;. ,J tpfhuj;jpw;F 

l;gl;l guk;giuayFj; jlhfj;ij (gene pool) cUthf;Fk;.

2.  vOkhw;whd Kiwapy; fyg;Gfs; epfo;jy;

 ve;jnthU jiyaPLkpy;yhky; vOkhw;whf eilngWk; fyg;Gf;fs; 

njupTfis Vw;gLj;Jk; neUq;fpa jdpad;fSf;fpilapyhd fyg; 

Gf;fs; vjpUUf;fspd; kPbwd;fspy; khwiy Vw;gLj;Jk;.

3.  ,aw;ifj; Nju;T ,y;yhjpUj;jy; : Njhd;wy;fspy;

 midj;J gpwg;Gupikaikg;GfisAila Njhd;wy;fs; NtWgl;l 

tpUk;gj;jfhj ,aYkhd kw;Wk; #o;epiyfspy; capu;thOk; vd 

vjpu;ghu;f;fg;gLfpd;wJ. rpy gpwg;Gupikaikg;Gfspd; ,dg;ngUf;fk; 

kw;Wk; capu;tho;jypy; Vw;gLk; khWghLfs; vjpUUf;fspd; kPbwd;fis 

khw;Wk;. 



148

4.  kpfg; ngupa Fbj;njhif 

 rpwpa Fbj;njhiffspy; cs;s Fwpg;gpl;l gpwg;Gupikaikg;Gf;fs; 

,wg;G my;yJ kyl;Lj; jd;ikapdhy; kiwe;JtpLk;. vdNt `hu;b 

- ntapd;ngu;f; rkd;ghlhdJ ngupa Fbj;njhiffSf;F  kl;LNk  

mjpfstpy; rhj;jpag;gLk;. 

5.  FbtuT kw;Wk; Fbafy;T ,y;yhjpUj;jy;

 jdpad;fs; Fbj;njhifapDs; tUtjdhYk;> ntspNaWtjdhYk;  

guk;giuayFfs; Nru;tijAk; mfy;tijAk; fhzyhk;. ,J guk;giu 

ayFg; gha;r;ry; (gene flow) vdg;gLk;. ,J vjpUUf;fspd; kPbwd;fspy; 
khw;wj;ij Vw;gLj;Jk;.

,aw;ifapy; rpy guk;giuayFfisj; jtpu ngUk;ghyhd Fbj; njhiffs; 

`hu;b - ntapd;ngu;f; rkdpiyapypUe;J tpyfyilAk;. nkJthf $u;g;g 

ilAk; Fbj;njhiffs; `hu;b - ntapd;ngu;f; rkdpiyapypUe;J mjpfs 

tpy; tpyfyiltjpy;iy. vdNt mit $u;g;gilahj Fbj;njhiffshFk;. 

$u;g;Gk; guk;giuayF kPbwd;fspy; Vw;gLk; khw;wKk;

njhlu;e;J tUk; re;jjpfspy; vjpUU kPbwd;fspy; Vw;gLk; khw;wq;fsp              

dbg;gilapy; $u;g;G tpsf;fg;gLfpd;wJ. guk;giuayF kPbwd;fspy; Vw;gLk; 

khw;wq;fspdhy; ,dq;fspy; $u;g;G Vw;gl;L mit Kf;fpakhd #oypy; 

tho;tjw;Nfw;g cau; kl;lepiyapy; ,irthf;fkilAk;. 

Fbj;njhifapy; Vw;gLk; ghuk;gupa NtWghLfNs $u;g;Gf;F mbg;gilah 

Fk;. tpfhuj;jpdhy; cUthFk; Gjpa vjpUUf;fSk;> FbNaw;wq;fs; Fbj; 

njhifapDs; Gjpjhfr; Nru;f;fg;gLtjdhYk; khWghLfs; mjpfupf;fpd;wJ. 

,aw;if Nju;tpd; %yk; ed;whf ,iaghf;fkilAk; mq;fpfs; Njhw;wt 

ikg;gpd; mbg;gilapy; Nju;T nra;ag;gLk;. ,it Fbj;njhifapDs; 

$u;g;ig Vw;gLj;Jk;. ,jd; tpisthf $u;g;gpw;Fg; gpd;du; Fbj;njhifapy; 

fhzg;gLk; ,iaghf;fkhdJ $u;g;gpw;F Kd;du; Fbj;njhifapy; fhzg;gl;l 

,iaghf;fj;ij tpl cau;e;j kl;lj;jpy; ,Ug;gijf; fhl;Lfpd;wJ. 

,q;fpyhe;jpy; njhopy;kakhf;fy; eilngw;w  fhyj;jpy;  $u;g;gile;j 

Peppered moth  vd;Dk; mq;fpapd;  %yk; ,t;ntz;zf;fU tpsf;fg;gl;lJ. 

,t;me;Jg;g+r;rp epwj;jpdbg;gilapy; NtWgl;l Njhw;wtikg;Gf;fshd 

fUik kw;Wk; nts;is tiffisf; nfhz;bUe;jJ. kj;jpa ,q;fpyhe;J 

njhopy; kakhf;fYf;Fl;gLtjw;F Kd;du; nky;ypa epwKila vjpUUf;fs;                  

mjpfstpy; fhzg;gl;ld. 
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fUik epw me;Jg;g+r;rpia tpl nts;is epw me;Jg;g+r;rpfs;                            

ntz;zpw kug;gl;ilfspDs; xsptjd; %yk; gwitfSf;F ,iuah fhky; 

jg;gpg; gpiof;Fk;. njhopy; kakhf;fy; eilngWk; nghOJ cUthFk; 

#oiyg; ghjpf;Fk; fhuzpfs; ntz;zpwKila kuq;fspd; kPJ gbtjdhy; 

mJ fUikahf khWk;. ,J ntz;zpw epw me;Jg;g+r;rpfis ,iuahjYf; 

Fl;gLj;jp mtw;wpd; njhifiaf; Fiwf;Fk;. ,jd; tpisthf ntz;zpw 

j;jpw;Fupa vjpUU kpff; Fiwthff; fhzg;gLk;. ,t;tplj;jpy; fUikepw 

vjpUU mjpfstpy; Ml;rpahFk;. Vnddpy; fUik epw me;Jg;g+r;rpfs; fiw 

gbe;j kuq;fspDs; kiwe;J nfhs;tjd; %yk; gwitfSf;F ,iuah 

fhky; jk;ikf; fhj;Jf; nfhs;Sk;. vdNt Fbj;njhif cau;kl;l ,ir 

thf;f epiyf;Ff; $u;g;giltjdhy; guk;giuayF kPbwd;fspYk; khw;wk; 

Vw;gLk;. (ntz;zpw vjpUUf;fspd; kPbwd; Fiwe;J fUik epw vjpUUf; 

fspd; kPbwd; cau;tilAk;)

jhtu kw;Wk; tpyq;fpdf; fyg;ghf;fk;

vl;lhapuk; Kjy; gj;jhapuk; tUlq;fSf;F Kd;du; Kjd; Kjyhf tptrhak;              

Njhd;wpa fhyj;jpy; kdpju;fs; tpyq;Ffs; kw;Wk; jhtuq;fspd; ,dg; 

ngUf;fk; %yk; ghuk;gupa fl;likg;gpy; jiyaPL nra;Js;sdu;. gz;ila 

tptrhapfs; rpwg;ghd Njhw;wj;ijf; nfhz;l jhtuq;fs; kw;Wk; tpj;Jf;fis 

mLj;j gUtj;jpw;nfd Nrkpj;J itj;jdu;. ,Nj Nghy rpwe;j gz;iz tpyq;                                                                       

Ffis xd;Wf;nfhd;W Gzu;tpw;Fl;gLj;jp rpwe;j tpUj;jpahd ,ay;Gfs; 

ghJfhf;fg;gl;ld. ,Nj Nghd;w epfo;Tfs; kdpju;fspy; eilngWk; nghOJ 

mJ ,dg;ngUf;fr; nrad;Kiwapy; FWf;fpLtjdhy; njupT nra;ag;gl;l 

fyg;Gf;fis kl;Lk; mDkjpf;Fk;. vdNt ,k;Kiwapy; cUthFk; vr;rq;fs; 

rpwg;ghd ,ay;GfSld; cUthFk;. vdNt ,it ,df;fyg;ghf;fk; (bree 
ding) vd miof;fg;gLk;. (,J ,aw;ifahd ,dg;ngUf;fr; nrad;Kiwf; 

nfjpuhdjhFk;.) 

ghuk;gupa tpQ;Qhdj;ijf; Fwpj;J ed;F mwpe;J nfhs;tjw;F Kd;dNu> 

jhtu kw;Wk; tpyq;Ffis tpUj;jp nra;gtu;fs; jhq;fs; mwpe;j rpwe;j 

ghuk;gupa ,ay;Gfis njupTnra;J mtw;iw gy;NtWgl;l jhtu tpyq;Ff 

spy; rpwg;ghf tpUj;jp nra;jdu;. tpyq;Ffspy; Nju;T nra;ag;gLk; ,ay;Gf 

shd Ntfkhd tpUj;jp> mjpf tpisr;ry;> gPil kw;Wk; Neha;fSf;nfjpu;g; 

gpay;Gs;sit> mjpf tpj;Jf;fs; my;yJ ,dpg;Gr; RitAila goq;fis 

mWtilnra;Ak; jhtuq;fs;> Njhypd; epwk; kw;Wk; mikg;G> tpyq;Ffspd; 

kapu; my;yJ ,wFfs; Nghd;wit thd;tiffSld; xg;gpLifapy; fl;Lg; 

ghl;bw;Fl;gl;l / tPl;by; tsu;f;Fk; ,dq;fspy; jw;NghJ khw;wq;fz;;Ls;sd. 
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jhtu kw;Wk; tpyq;Ffis ,df;fyg;ghf;fk; nra;tjd;                        

Kf;fpaj;Jtk;

,df;fyg;ghf;fk; nra;Ak; NghJ jhtu kw;Wk; tpyq;Ffspd; gz;Gfs;> 

mikg;G kw;Wk; xOq;fikg;Gf;fs; Mfpa midj;Jk; kdpju;fSf;F kpfTk; 

gaDs;s tifapy; khw;wpaikf;fg;gLfpd;wd. ,jw;fika jhtu kw;Wk; 

tpyq;fpdf; fyg;ghf;fk; cyf tptrhag; nghUshjhuj;jpy; xU Fwpg;gplj; 

jf;f khw;wj;ij Vw;gLj;jpAs;sik fPNo fye;Jiuahlg;gl;Ls;sJ. 

cyfshtpa uPjpapyhd czT kw;Wk; jukhd czT                     

toq;fypd; mtrpaj;ij ntspg;gLj;Jjy;

cyfshtpa uPjpapy; fzf;fplg;gl;Ls;s 800 kpy;ypad; kf;fSk; mtw;wp 

Ds; mlq;Fk; 200 kpy;ypad; rpWtu;fSk; Nghrizf;FiwghL kw;Wk; mj 

Dld; njhlu;Gila MNuhf;fpaf; FiwghLfspdhYk; ghjpf;fg;gLfpd;wdu;. 

jhtu kw;Wk; tpyq;fpd fyg;ghf;fj;jpd; %yk; cztpd; juk; cau;j;jg;gLt 

jdhy; mtu;fSila Nghrizapd; juKk; Nkk;gLj;jg;gLj;jg;gl;Ls;sJ. 

cjhuz khf ngUk;ghyhdtu;fspdhy; cz;zg;gLk; Kf;fpa czthd 

ney; muprpr; Nrhw;wpdpy; mj;jpahtrpakhd tpw;wkpd;fs; ,y;yhky; cs;sd. 

ngUk;ghyhd czTg; gapu; tiffspy; er;Rg;gjhu;j;jq;fs; ,Ug;gJ kw; 

nwhU gpur;rpidahf ,dq;fhzg;gl;Ls;sJ. mitahtd raidl;L nty; 

yq;fisf; nfhz;l kuts;spf;fpoq;F (cynogenic gulcosides)> l;upg;rpd; cw;gj; 

jpia jLf;Fk; gUg;G tiffs; (trypsin) kw;Wk; ];uPnuha;L> fhuq;fis                          

nfhz;l cUisf;fpoq;Ffs;(Steroidal alkaloids) kw;Wk; fhuq;fisf;                                                   

nfhz;l fUizf; fpoq;F MfpadthFk;. jhtu ,df;fyg;ghf;fk;; ,tw;wp 

Ys;s er;Rg; gjhu;j;jq;fis tpyf;fp cz;Ztjw;Ffe;j epiyapy; ngw;Wf; 

nfhs;s cjTfpd;wJ. jhtu tpUj;jpahf;fy; rkpghlilaf; $ba rpy jhtu 

tiffis cUthf;fTk; gad;gLfpd;wJ. 

cjhuzkhf ,ypf;dpdpd; msit mjpfstpy; nfhz;l jhtuq;fs; tpyq; 

Ffs; mtw;iw cl;nfhs;Sk; msitf; Fiwf;Fk;. ,j;jifa gpur;rpidfs; 

,df;fyg;ghf;f njhopy;El;gj;jpd; %yk; rPuhf;fg;gLfpd;wJ. 

tsu;e;J tUk; cyff; Fbj;njhiff;Fj; mtrpakhd czT 

toq;fiy ntspg;gLj;Jjy;

jw;Nghija cyff; Fbj;njhifAld; mLj;j %d;W jrhg;j fhyq;fspy; 

%d;W gpy;ypad; (billion) kf;fl;njhif ,izAk; vd vjpu;ghu;f;fg;gLfpd;wJ. 

Fbj;njhif tsu;r;rpia xOq;fikf;Fk; nghOJ cyf czT toq;fiy 

tpupthf;fk; nra;tjw;F jpl;lkply; mtrpakhfpd;wJ. vjpu;ghuhj tpjkhf 

tptrhaj;jpw;Fj; Njitahd epyk; gw;whf;Fiwahf ,Ug;gjdhy;  rpwpa 
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epyg;gug;gpy; mjpfsT czit cw;gj;jp nra;a Ntz;bAs;sJ. ,JNt 

tpUj;jpahd mjpf tpisr;riyj; jUk; jhtu kw;Wk; tpyq;F tiffis 

cw;gj;jp nra;a Ntz;ba mtrpaj;ij Vw;gLj;jp cs;sJ. ,jd; tpisthf 

jhtu ,df;fyg;ghf;fj;jpd; %yk; rhjhuz muprpia tpl 50 rjtpfpjk; 
mjpf tpisr;riyj; jUk; rpwe;j muprpiaAk;> rhjhuz NfhJikia  

tpl 20 - 40 mWtiliaj; jUk; rpwe;j NfhJikiaAk; gy mjpfg;gbahd 

tpisr;riyj; jUk; jhdpaq;fs;> Nrhsk; kw;Wk; Nrhah mtiu (Soya 
bean) tiffSk; cw;gj;jp nra;ag;gl;lJ. Nju;T nra;ag;gl;l ,df;fyg; 

ghf;f njhopy;El;gq;fisf; ftdkhfg; gad;gLj;jp ,iwr;rp kw;Wk; ghypd;                                                                  

nkhj;j cw;gj;jpahdJ fle;j rpy tUlq;fshf mjpfupf;fg;gl;Ls;sd. 

#oy; neUf;fPLfSf;Nfw;g ,iaghf;fkiljy;

kz; kw;Wk; fhyepiyr; #oy;fs; jhdpa tiffspd; tpisr;rypy; ngUk; 

ghjpg;ig Vw;gLj;Jfpd;wd. jhdpa tiffis cw;gj;jp nra;Ak; #oiy 

khw;wpaikg;gjw;F xU gpuNjrj;jpy; Vw;gLk; fhyepiy khw;wq;fSk;> Gtp 

ntg;gkhjYk; gFjpahff; fhuzkhfpd;wJ. (cjhuzk; : cyfpy; rpy gpu 

Njrq;fs; tuz;ljhfTk; kw;wait ctu;j; jd;ikahfTk; cs;sd). Gjpa 

gapu;r; nra;ifahsu;fs; mjpfupj;J tUk; czTj; Njitia vjpu;nfhs; 

tjw;F ghjfkhd #o;epiyfspYk; ePbj;J epiyf;Fk; Njhd;wy;fis cw; 

gj;jp nra;a Ntz;Lk;. cjhuzkhf (capu;g;ghd) gPil> g+r;rpfs; kw;Wk;   

Neha;fspd; jhf;fj;jpw;F vjpu;g;Gj;jpwd; nfhz;l kw;Wk; (capu;g;gw;w) 

ctu;g;G> tul;rp> ntg;gk;> Fspu; #oypay; jifg;Gf;fisj; jhq;ff;$ba Gjpa 

jhtu tiffis cw;gj;jp nra;a Ntz;Lk;. ,jd; gpujpgypg;ghf ghuk;gupa                                                                

uPjpahf khw;wk; nra;ag;gl;L Bt er;Rg; gjhu;j;jj;ijj; jhq;fpa gPilfSf;F 

vjpu;g;Gj;jpwDs;s gUj;jp> Nrhsk; kw;Wk; cUisf; fpoq;Ffs;> ctu;g;Gj; 

jd;ikf;F rfpg;Gj; jpwDs;s muprp tiffs;> Fspupw;fhd jhq;Fjpwd;                            

nfhz;l Gifapiy> cUisf;fpoq;F kw;Wk; ];Nuhngup (Strawberry) 
tiffs;  Mfpait jw;NghJ tptrhaj; njhopypDs; fhzg;gLfpd;wd. 

,NjNghy NtWgl;l ,df; fyg;ghf;fj; njhopy;El;gj;jpD}lhf Nehahf;fp 

fSf;F vjpuhd mjpf epu;g;gPldj;ijf; nfhz;l gz;iz tpyq;FfisAk; 

tpisr;ry; $ba jhtuq;fisAk; cw;gj;jp nra;ayhk;. (khL> gd;wp> ML> 

nrk;kwp ML> kw;Wk; gy tiffs; MFk;) 

jpUg;jpfukhd njhopYk; kw;Wk;; filepiyg; gad;ghl;bd; 

NjitfSk;

Fwpg;gpl;l czTg; gjhu;j;jj;jpd; Rit my;yJ Nghrizg; ngWkh 

dj;ij  tpl mjd; epwk;> Rit kw;Wk;; ,ioaikg;G Nghd;w NtWgl;l                     

Njitfis Efu;Nthu; nfhz;Ls;sdu;. xNu cztpd; NtWgl;l Ntz;L 

Nfhs;fs; jw;NghJ ,df;fyg;ghf;fr; nrad;KiwfSlhf ntw;wpfukhf vjpu; 
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nfhs;sg;gLfpd;wd. cjhuzkhf cUisf;fpoq;F gytifapy; gad;gLk; 

xU gapuhFk;. ,J czthfTk; ifj;njhopy; cw;gj;jpg; nghUl;fSf;fhd 

%yg;nghUshfTk; gad;gLfpd;wJ. tpUj;jpahsu;fspdhy; gyt ifahd 

nghUl;fs; ntJg;Gjy;> rikj;jy;> nghupj;jy;> rPTjy; (chipping) kw;Wk;                                                                        
khg;nghUs;fisr; nra;jtjw;F cw;gj;jp nra;ag;gLfpd;wd. ,g;gapu;tiffs; 

NtWgl;l msT Fwpg;gpl;l nty;yj;jpd; msT kw;Wk; NtW rpy gz;Gf 

isAk; nfhz;lit. mjpf nty;yj;ijf; nfhz;lit nghupay;fSf;Nfh 

my;yJ rPTjy;fSf;Nfh cfe;jitay;y. Vnddpy; mjpf ntg;gj;jpdhy; 

nty;yk; fukyhf;fj;jpw;Fl;gl;L tpUk;gj;jfhj fgpy epw nghupaiyNah 

my;yJ rPty;fisNah jUk;. mNjNghy tpijfsw;w> kpjkhd rijg;              

gpbg;ghd goq;fshd jpuhl;ir> tj;jfg; gok;> ];uhngup (strawberry) 
kw;Wk; nfhOg;gw;w ,iwr;rp Nghd;wtw;wpw;F mjpf Njit cs;sJ. fil                                                                

epiyg; gadhspapd; Njitfisf; nghWj;J jukhd gz;Gfs; Nru;f;fg;gl;l                  

nghUl;fis tpyq;F kw;Wk; jhtu ,df;fyg;ghf;fj; njhopy;El;gq;fisg; 

gad;gLj;jp cUthf;FtJ mtrpakhFk;. 

jhtu kw;;Wk; tpyq;F tiffis mofpay; ngWkhdq;fSld; 

cUthf;Fjy; 

mofpay; vd;gJ Njhl;lf;fiy> myq;fhuj; njhopy; kw;Wk; nry;yg;         

gpuhzpfSf;Fk; kpfTk; Kf;fpakhdjhFk;. myq;fhuj; jhtuf; ifj;     

njhopyhdJ Gjpa tiffshd Gjpa g+ / NtWgl;l epwq;fisf; nfhz;l 

,iyfs;> NtWgl;l msTfs; kw;Wk; ftu;r;rpfukhd tbtq;fs; nfhz;l 

tif fis mjpf mstpy; cw;gj;jp nra;a jhtu ,df;fyg;ghf;fk; gad;g 

Lj;jg;gLfpd;wJ. xNu khjpupahd nry;yg;gpuhzp tiffis cUthf;F 

tjpYk; GJikahd ,yf;Ffs; J}z;lg;gl Ntz;bAs;sd. ,d;W Nju;T 

nra;ag;gl;l ,df;fyg;ghf;fj;jpd; %yk; gy cUt ,ay;GfisAk; njhopw; 

gLk; jpwd;fisAKila 400 tiuapyhd  eha;fsJ tu;f;fq;fs;; tpUj;jp 

nra;ag;gl;Ls;sd.  ,J  ,itfis  cyfpNyNa kpfTk; gy;tifik              

kpf;f ,dkhf Mf;fpAs;sJ. ,Nj Nghy 50 tiuapyhd Kay; tu;f;fq;fs;                  

tpUj;jp nra;ag;gl;Ls;sd. mjpf vz;zpf;ifapyhd gwit tiffs; kw;Wk; 

gue;j kl;lj;jpy; myq;fhu tif kPd;fSk; tpUj;jp nra;ag;gl;Ls;sJ. 

,dtpUj;jpahf;Fk; njhopy;El;gq;fs; : (Breeding techniques)

jhtu kw;Wk; tpyq;F tpUj;jpahsu;fs; gy njhopy;El;gq;fisg; gad;    

gLj;jp Nkk;gl;l ,ay;Gfisf; nfhz;l Gjpa tiffis cUthf;Ffpd;                                                                     

wdu;. gy E}w;whz;LfSf;F Kd;dNu ,j;jifa gy njhopy;El;gq;fs;  

Fwpg;gpl;l mwpT ,y;yhkNy ntw;wpfukhf eilKiwgLj;jg;gl;L tU                                                                    

fpd;wd. ,g;gpupT ghuk;gupa tpUj;jpahf;fy; njhopy;El;gq;fspd;%yk; 
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tptrhak; kw;Wk; gz;izr; nraw;ghLfspy; Vw;gl;l Fwpg;gplj;jf;f Nkk;ghL 

fisr; RUf;fkhff; $Wfpd;wJ. 

nraw;ifj; Nju;T : (Artificial Selection)

Mapuk; tUlq;fSf;F Ke;ija kdpju;fspdhy; gad;gLj;jg;gl;l gz;  

ila (Ke;ija) tbtkhd capu;j;njhopy;El;gNk jw;Nghija nraw;ifj; 

Nju;T MFk;. Nju;T tpUj;jpahf;fy; nrad;Kiwapd; %yk; jhtu kw;Wk;      

tpyq;FfspYs;s rpwe;j ,ay;Gfs; Nju;T nra;ag;gl;L tpUj;jp nra;ag;gLk;.  

mjdhy; rpwe;j ,ay;Gfs; mLj;j jiyKiwf;Ff; flj;jg;gl;L cau;e;j 

nrayhf;fjpidAila Gjpa tiffs; cw;gj;jp nra;ag;gLk;. ,k;Kiw 

tptrhaj;jpd; kPJ ghupa khw;wj;jpid Vw;gLj;jpaJ. ,jd;%yk; tptrhaj; 

jpD}lhf mjp etPd njhopy;El;gq;fshd gpwg;Gupikg; nghwpapay;                      

Nghd;wit fz;Lgpbf;fg;gLtjw;F Kd;dNu Nkk;gLj;jg;gl;l jhtu kw;Wk; 

tpyq;Ffis cw;gj;jp nra;a Kbe;jJ.  

nraw;ifj; Nju;tpd; Kjy; epge;jidahdJ NtWgl;l tpUk;ge;jFe;j 

,ay;Gfspd; fpilf;ff;$ba jd;ikahFk;. Fbj;njhifapy; tpUk;gj; 

jFe;j NtWghLfs; milahsg;gLj;jg;gl;lTld; rpwg;ghd nraw;ghl;b                                 

idAila tpUk;gj;jFe;j ,ay;GfisAila jdpad;fs; Nju;T 

nra;ag;gLk;. cjhuzkhf jhtuq;fspy; goq;fspd; msT njupTnra;ag;gLk;                                                                       

nghOJ ngupa goq;fisj; juf; $bait kl;LNk tpUj;jpahf;Fk; jpl;lj; 

jpw;Fj; Nju;T nra;ag;gLk;. kw;iwa Fbj;njhiffs; xJf;fg;gLk;. Nju;T 

nra;ag;gl;l jdpad;fspd; Njhd;wy;fspYs;s tpUk;gj;jFe;j ,ay;Gfisf; 

nfhz;l xNu khjpupahd jhtuj;ijf; nfhz;l Fbj;njhifapidg; ngWk; 

tiu gy jiyKiwfshf kPz;Lk; - kPz;Lk; tpUj;jpf;Fl;gLj;jg;gl;L Nju;T 

nra;ag;gLk;. ,Wjpahf rpwe;j ,ay;Gfisf; nfhz;l xNu khjpupahd Gjpa 

gapu; tiffs; ,e;j ntw;wp fukhd Nju;tpd; %yk; cw;gj;jp nra;ag;gLk;. 

,jidj; njhlu;e;J Nju;T nra;ag;gl;l jdpad;fs; ngUf;fkhf;fYf;Fl;gLj; 

jg;gLk;.

Nju;T tpUj;jpahf;fypd; mD$ynkd;dntdpy; mJ ,aw;ifj; Nju;Tr; 

nraw;ghl;bw;Fg; gad;gLfpd;wJ. Mdhy; njupT nra;ag;gl;l rpwe;j ,ay;G 

fisf; nfhz;l tpyq;Ffs; my;yJ jhtuq;fs; ftdkhf Neubf; fz;                                                                           

fhzpg;Gf;Fl;gLj;jg;gl Ntz;Lk;. ,q;F ve;jtpjkhd ghuk;gupa 

khw;wq;fSNkw; gLtjpy;iy. my;yJ NtWgl;l jiyaPLfshy; kdpju;f 

Sf;F Vw;gLk; ghjpg;Gf;fNsh kw;Wk; jhtu kw;Wk; tpyq;FfSf;Nfw;gLk; 

,lu;fNsh kpfTk; FiwthFk;.   
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nghJthf mjpf tpisr;riyf; nfhz;l jhtuq;fisg; ngw;Wf; nfhs;t 

jw;fhf kf;fhr; Nrhsk; kw;Wk; NfhJik Nghd;w gapu; tiffs; Nju;T 

tpUj;jpf;Fl;gLj;jg;gLk;. mjpf Gujk; kw;Wk; Fiwe;j nfhOg;G tpfpjj; 

Jld; tpUj;jp nra;ag;gLk; tpyq;FfSk; cau;e;j Nghrizg; ngWkhdj; 

ijf; nfhz;l jhtuq;fSk; cau; ju NghrizAila czT tsq;fis                                              

cw;gj;jp nra;ag;gad;gLfpd;wJ. ,J kl;Lkd;wp Nju;T tpUj;jpahf;fyhdJ 

rpy jhtu kw;Wk; tpyq;FfspYs;s tpUk;gj;jfhj ,ay;Gfshd Fiwe;j 

Neha; vjpu;g;Gj; jpwid tpyf;fTk; nra;fpd;wJ. 

tpyq;fSf;fpilapyhd Nju;T tpUj;jpahf;Fk; nrad;KiwahdJ eilKiw 

g;gLj;jg; gLtjw;F mjpf fhytsT Njitg;gLk;. Fjpiu tpUj;jpahf;fypy; 

cjhuzkhf toq;fg;gl;l epakj;jpd; mbg;gilapy; Gjpa tpUj;jpapdq;fspd; 

vr;rq;fs; tpUk;gj;jFe;j ,ay;GfSld; njhlu;e;J VO jiyKiwfshf 

cUthfpd. ,jd;%yk; tpUk;gj;jFe;j ,ay;ghdJ xU tpyq;fpd; Mf;ff; 

$whf khWtjw;F 25 Kjy; 50 tUlq;fs; Njitg;gLk; vd mwpayhk;.

cs;sf kw;Wk; ntspaf tpUj;jp

cs;sf tpUj;jp : ghuk;gupa xw;WikAila jdpad;fSf;fpilap                          

yhd tpUj;jpahf;fy; cs;sf tpUj;jpahf;fy; vdg;gLk;. cs;sf tpUj;jp 

vd;Dk; nrhy;yhdJ nghJthf jhtu tpUj;jpahsu;fspdhy; jd;kfue;jr; 

Nru;f;if vd nghUs;nfhs;sg;gLfpd;wJ. mjhtJ xNu jhtuj;jpYs;s 

g+tpw;Fk; mjd; kfue;jj;jpw;Fkpilapyhd ,dg;ngUf;fk; my;yJ mNj                                    

jhtuj;jpd; NtnwhU g+tpYs;s kfue;jj;jpw;fpilapyhd fyg;ghFk;. 

,t;thW cU thFk; cs;sf tpUj;jp tiffs;> mLj;jLj;j jiyKiw 

fspYk; xd;iw nahd;W xj;Jf; fhzg;gLk;. gy Kf;fpag; gapu; tiffshd                                              

NfhJik> thw;NfhJik (oats)> ghu;yp muprp tif (barley) kw;Wk; Gifapiy 

Nghd; wit jd;kfue;jr; Nru;f;ifapd; %yk; ngwg;gl;l tpj;Jf;fspypUe;J                                          

cw;gj;jp nra;ag;gLfpd;wd. mNjNghy tpyq;F tpUj;jpahf;fypYk; 'cs;sf 

tpUj;jp" vd;Dk; thu;j;ijahdJ neUq;fpa njhlu;Gila jdpad;fS-

f;fp ilapyhd Gzu;r;rpiaf; Fwpg;gplg;gad;gLfpd;wJ. cjhuz khf xNu 

ngw; Nwhupd; vr;rq;fSf;fpilapyhd ,dg;ngUf;fkhFk;. cs;sf tpUj;-

jpahdJ gz;iz tpyq;FfspYk; jhdpa tiffspYk; xUkpj;j  mtrpa 

tif fis toq;FtNjhL tpUk;gj;jFe;j ,ay;Gfis  mopahJ ghJfhf;                          

fpd;wJ. cs;sf tpUj;jpahdJ tptrhak; kw;Wk; Ma;Tj; Jiwfshy; J}a 

topfis cUthf;fg; gad;gLfpd;wJ. 

cs;sf tpUj;jpahdJ rkEfepiyia mjpfupf;Fk;. mjdhy; fLk; tpis 

tpidAila gpd;dpilthd guk;giuayFfs; ntspg;gLj;jg;gLk;. my;yJ 

mit gy;ypdEf GzupfspDs; kiwe;jpUf;Fk;. njhlu;r;rpahd cs;sf 

tpUj;jpahdJ Fbj;njhifapd; ghuk;gupa cWjpg;ghl;bidf; Fiwf;Fk;. 
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,jd; tpisthf cs;sf tpUj;jpf; Fbj;njhifapd; tsu;r;rp kw;Wk; ,dg; 

ngUf;fkhdJ gpd;dpilTf;Fl;gl;L mJ cw;gj;jpfspy; ghupa tpisTfis 

Vw;gLj;jpaJ. 

cs;sf tpUj;jpf; Fbj;njhifapy; ghuk;gupa FiwghLfspd; epyTifAk; 

mjpfupj;Js;sJ. toq;fg;gl;l Fbj;njhifapd; cs;sf tpUj;jpahf;fypd; 

tpisthf Fiwe;jstpyhd ghuk;gupa cWjpg;ghL cUthFk;. ,J cs;sf 

tpUj;jp jukpoj;jy; my;yJ tPupak; Fd;wy; vd miof;fg;gLk;. vdpDk; 

tptrhak; kw;Wk; fhy;eil tsu;g;Gf;fspy; cs;sf tpUj;jpapd; Neuhd 

tpisTfs; Nkw;nfhs;sg;gLfpd;wd. tpUk;gj;jFe;j ,ay;Gfis ntspg;gL-

j;Jk; Njhd;wy;fs; kl;LNk cWjpahf vjpu;fhyj;jpy; tpUj;jpahf;fYf;Fg; 

gad;gLj;jg;gLk;. Njhd;wy;fspy; cs;s kiwahd ,ay;Gfisf; nfhz;l 

jdpad;fs; mfw;wg;gLk; my;yJ tpUj;jpf;Fl;gLj;jg;glhJ. tptrhaj;jpy; 

cs;sf tpUj;jpahdJ Nkk;;gl;l guk;giuayFfisr; nrwpthf;Fjw;Fg; 

gad;gLfpd;wJ. 

ntspaf tpUj;jp : (Out breeding)

NtWgl;l ,dq;fspYs;s jhtuq;fisNah my;yJ tpyq;FfisNah 

xd;Wlndhd;W fyg;gpw;Fl;gLj;JtJ ntspaf tpUj;jp my;yJ fyg;G                                                                   

tpUj;jpahf;fk; vdg;gLk;. ,J thd;tif ngw;Nwhuplk; ,y;yhj me;epag; 

ngw;NwhuplKs;s tpUk;gj; jFe;j ,ay;Gfs; vr;rq;fSf;Fs; flj;jg;gLtij 

mDkjpf;Fk;.

cjhuzkhf tpyq;F tpUj;jpahu;fshy; Nkw;nfhs;sg;gLk; fyg;G tpUj;jp 

ahf;fj;jpdhy; Nkk;gLj;jg;gl;l ghy; kw;Wk; ,iwr;rp cw;gj;jp nra;ag;gL 

fpd;wJ. ,e;jpahtpy; rpy tifg; gRf;fs; kw;Wk; cs;@u; gRf;fs;                     

Mfpad me;epa tiffSld; fyg;Gg;gpwg;Gr; nra;ag;gl;ld. n`hy;];  

Nlhd; gpurpad; (Holstein Fresian)> g;nusd; Rtp]; (Brown Swiss) kw;Wk; n[u;rp                 
khLfs; (Jersey bulls) my;yJ mtw;wpd; tpe;Jf;fis me;epa tu;f;fq;fSld; 

fyg;gpw;Fl;gLj;jpa jd; %yk; Njhd;wy;fs; Nkk;gl;l ghy; cw;gj;jpj;                                                 

jpwidf; nfhz;bUe;jd. (,jidg; Nghy) mNj Nghy gapu; tiffshd 

kf;fhr; Nrhsk; kw;Wk; rzy;(Hemp) Mfpait ,dg;ngUf;fk;nra;ag;gL                 

fpd;wd. 

fyg;gpd tpUj;jpahf;fk; : (Hybrid breeding)

xNu ,dj;ijr; Nru;e;j ghuk;gupaj; njhlu;gw;w J}a tpUj;jpj; jhtuq;fs; 

my;yJ tpyq;Ffis xd;Wld; xd;W fy;g;Gg; gpwg;gpw;Fl;gLj;JtJ fyg;Gg; 

gpwg;ghf;fk; my;yJ ntspaff; fyg;G vdg;gLk;. 
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nghJthf ehd;fpypUe;J MW jiyKiwfSf;F ,Utop nghJ %jhij 

au;fspd; tk;rtop gfpug;glhj jhtuq;fs; kw;Wk; tpyq;Ffshy; Nkw;                                                                   

nfhs;sg;gLk; ,dg;ngUf;fj;jpd; %yk; vr;rq;fis cUthf;Fjy; ntspf; 

fyg;G (out cross) vdg;gLk;. NkYk; ,it ePbj;j tho;jftpidAk; fyg;G                          

gpwg;G tPupaj;ijAk; nfhz;bUf;Fk;. fyg;Gg; gpwg;G tPupak; vd;gJ gy;ypdj;                                                                    

Jtj;jpwdhFk;. gy;ypdj;Jtj;jpwd; vd;gJ mjd; ngw;Nwhiu tpl rpy 

,ay;Gfis mjpfupj;jy; MFk;. mitahtd> msT> tsu;r;rp tpfpjk;> 

,dg;ngUf;fk; kw;Wk; fyg;gpd mq;fpfspd; tpisr;ry; MfpaitahFk;. 

jhtu kw;Wk; tpyq;F tpUj;jpahsu;fs;> gy;ypdj;Jtj; jpwid ntspg;gLj;j 

tpUk;gj;jFe;j ,ay;Gfisf; nfhz;l ,U J}atop tpUj;jp tupirfis 

fyg;Gg; gpwg;gpw;Fl;gLj;Jfpd;wdu;. Kjyhk; jiyKiwapYs;s Njhd;wy;fs; 

nghJthf ,U ngw;NwhuplKs;s tpUk;gj; jFe;j ,ay;Gfis mjpfstpy; 

fhl;Ltu;. vdpDk; ,f;fyg;gpdq;fSf;fpilapyhd ,dg;ngUf;fj;jpdhy; ,t; 

tPupak; Fiwtilayhk;. ,jdhy; ngw;Nwhu; topfs; Ngzg;gl;L xt;nthU 

Gjpa gapUlNdh my;yJ tpUk;gj;jFe;j FOf;fSlNdh fyg;Gf;Fl;gLj; 

jg;gLk;. 

jhtu tpUj;jpahf;fypdhy; cUthf;fg;gLk; fyg;gpdq;fspd;; gy tUl                  

jahupg;gpw;Fg; gpd;du; J}a topfs; cUthf;fg;gLfpd;wd. ,it ePbj;Jg; 

Ngzg;gLk;. vdNt xt;nthU tUlKk; mWtil nra;ag;gLk;. F1 re;jjp 
fyg;gpd tpijfs; mjpf tpiykjpg;Gs;sit. mJ kl;Lkd;wp fyg;gpd 

tpijfs; tptrha cw;gj;jpfspy; ghupa jhf;fj;ij Vw;gLj;jpAs;sJ. ,d;W 

fpl;lj;jl;l midj;J kf;fhr; Nrhsk; (corn) kw;Wk; 50 % midj;J muprp 

tiffSk; fyg;gpdq;fshFk;. If;fpa mnkupf;fhtpy; mjpfsT gad;ghl; 

bYs;s kf;fhr; Nrhsf; fyg;gpdq;fs; tptrhapfspd; Nkk;gLj;jg;gl;l 

fyhr;rhur; nrad;KiwfNshL ,izf;fg;gl;ljhy; fle;j 50tUlq;fshf 

Kk;klq;fpw;Fk; mjpfkhd tpisr;riy kf;fhr; NrhskhdJ xg;gPl;ls                

tpy; Vf;fUf;F 35 Gry; (Bushels) I 1930 ,Yk; 105 Vf;fUf;F 115 Griy 

1990 ,Yk; nfhLj;jJ. cyfpNy Ntnwq;Fk; ,g; gapupw;fpizahd ntw;wp 

,dq;fhzg;gltpy;iy. 

gy gpugy;akhd kuf;fwp tiffSk; myq;fhuj; jhtuq;fSk; fyg;gp 

dq;fshFk;. ntg;g kz;ly kuf;fwp tpUj;jpahsu;fs; Fwpg;gpl;l rpy khW 

ghlhd rhjidfis> Nkk;;gLj;jg;gl;l ,ay;Gfisf; nfhz;l jhtuq;fis 

fle;j ,U jrhg;jq;fshf cUthf;Ftjd; %yk; nra;Js;sdu;.

tpisr;ry; Nkk;ghL : (Yield improvement) fyg;gpdq;fs; ngUk;ghYk;                  

J}a tpUj;jpahf;fy; tifahd tpisr;riy Nkk;gl;l tPupak;> ghuk;gupa 

Neha;fis vjpu;f;Fk; jpwd;> jifg;Gf;fSf;F kj;jpapy; Nkk;gl;l goq;fis 

cUthf;Fjy; kw;Wk; mjpfstpyhd Mz; / ngz; g+f;fspd; tpfpjk; Mfpa 

fhuzq;fshy; 50 - 100 % jUfpd;wJ.
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tpupthf;fg;gl;l tsu;r;rpg; gUtk; : (Extended growing season) 

ngUk;ghYk; rhjhuz J}a tpUj;jpahf;fy; %yk; cUthFk; tiffis tpl  

,it gjpide;J ehl;fSf;F Kd;dNu Kjpu;;r;rpAk; gy gapu; tiffspy;                                                                         

ghjfkhd epiyfspy; J}a tpUj;jpahf;fiy tpl fyg;gpdq;fs; ngUk;gh 

yhd Fwpg;gplj;jFe;j mD$yq;fisj; jUfpd;wd. 

ju Nkk;ghL : (Quality improvement) fyg;gpdq;fs; epiyahd nghUl; 

fspd; juj;jpid cau;e;j kw;Wk; xUkpj;j epiyapy; ngWtjw;F cjT                                                                       

fpd;wJ.  ,J Nkk;gl;l Efu;Tj; juj;jpid czu;j;Jfpd;wJ. (cjhuzk; : 

cWjpahd jirfisf; nfhz;l (Wax gounrd) nkOFf;fha;> nkhWnkhWg;ghd 

RitAila tj;jfg;gok; (water melon) Nghd;wit ,j;jifad.

,dq;fSf;fpilapyhd fyg;Gg; gpwg;ghf;fk; : (Interspecific breeding)

,t;tif fyg;Gg; gpwg;ghf;f KiwahdJ ,dq;fSf;fpilapyhd fyg;Gg; 

gpwg;ghf;fk; vdg;gLk;. ,J ,U NtWgl;l ,dq;fisr; Nru;e;j Mz; kw;Wk; 

ngz; mq;fpfs; fyg;Gg; gpwg;gpw;Fl;gLj;JtjhFk;. ,j;jifa ,dg;n-

gUf;fj;jpd; %yk; ngwg;gLk; Njhd;wy;fs; nghJthf ngw;NwhupypUe;J 

NtWgl;bUf;Fk;. kw;Wk; ,it tskhd> gFjp tskhd my;yJ kyl;L 

,dq;fshf ,Uf;Fk;. 

jhtuq;fspy; tpyq;Ffis tpl kpfTk; mjpfkhfTk; ntw;wpfukhfTk; fyg; 

Gg; gpwg;ghf;fk; nra;a ,aYk;. g+f;Fk; jhtuq;fspYs;s kfue;jkhdJ 

gu tyhfr; rpjwyilAk; NghJ rpy NtW ,dg;g+f;fspy; tpOk;nghOJ 

,aw; ifahd ,dq;fSf;fpilapyhd fyg;Gg; gpwg;ghf;fk; eilngWtij                        

mDkjpf;Fk;. tpyq;FfspdJ gpwg;Gupik mikg;ig tpl jhtuq;fspdJ 

gpwg;Gupik mikg;ig Fiwe;j fl;Lg;ghl;LfSldhd nraw;ghLfs; %yk; 

fl;Lg;gLj;jyhk;. vdNt  jhtu fyg;gpdj;jpd; ,ilg;gl;l mikg;ghdJ 

ntw;wpfukhf mjd; clyikg;ig xj;Jf; fhzg;gLk;. 

ngUk;ghYk; ,dq;fSf;fpilapyhd fyg;gpdq;fs; kyl;Lj;jd;ikAilait. 

my;yJ NtW rpy fhuzq;fspdhy; ngw;Nwhu; ,dq;fSld; ,df;fyg;Gr; 

nra;a ,ayhjit. vjpu;ghuhky; ,dq;fSf;fpilapyhd fyg;gpdq;fs; 

mtw; wpd; epw%u;j;jq;fis ,ul;bg;Gf;Fs;shf;Fk;. mjdhy; tskhd ehd; 

kbaq;fs; cUthFk; (ehd;F Nrhb epw%u;j;jq;fs;) cjhuzkhf ,d;W 

kdpju;fshy; Kf;fpa czthfg; gad;gLj;jg;gLk; NfhJikahdJ ,U 

fyg;Gg; gpwg;ghf;fj;jpd; tpisthFk;. ,it epw%u;j;jq;fspd; ,ul;bg;gilj                   

ypdhy; cUthd MW kbaq;fshFk; (hexaploids - MW Nrhb epw%u;j; 

jq;fs;). mt;thwhd re;ju;g;gq;fspy; fyg;gpdkhdJ ngw;NwhuplkpUe;J 

NtWgl;l ,ay;Gfisf; nfhz;l Gjpa ,dkhff; fhzg;gLk;. 
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fyg;gpdthf;fk; xd;W my;yJ xd;wpw;F Nkw;gl;l ngw;Nwhu;fspd; msT 

kw;Wk; ,dg;ngUf;fj;jpwid gad;gLj;Jk; nghOJ gapu; tpisr;ry; mjp 

fupf;Fk;. cjhuzkhf Nghnrd;nguP]; (boysenberries) (Rubus ursinus xidoeus) 
fypNghu;dpahtpYs;s Nehl;];ngup gz;izapy; cUthf;fg;gl;lJ. (Knott’s 
Berry Farm) ,J ehtw;goq;fs; (black berries Rubus fruticosus),  INuhg;gpa uh]; 

ngup (European rasberries Rubus ibaeus) kw;Wk; (Nyhfd; nguP];)(loganberries)                            
(Rubus loganobaccus). Mfpatw;Wf;fpilapyhd fyg;Gf;fspd; tpisthFk;. 

,d;W gytpjkhd go gapu; tu;f;fq;fspy; ,dq;fSf;fpilapyhd tpUj;jp  

ahf;fy; gad;gLj;jg;gl;L tpUj;jpahf;fg;gLtJ mjpfupj;Js;sJ. Vnddpy; 

,jd; %yk; ,aw;if tsq;fis gad;gLj;jp gPil kw;Wk; Neha;fSf; 

nfjpuhd gapu;fs;> goj;jpd; ju mikg;G kw;Wk; gytw;iw ngwf;$ba 

(germ plasm) %yTapu; KjYUtpypUe;J nra;ag;gLfpd;wJ. cjhuzkhf 

Fspu;fhyj;jpy; mg;gps; td;ikahjiy Fiwg;gjw;F Nkk;gl;l fyg;gp                       

dq;fs; cUthf;fg;gLfpd;wd. (Malus x domestica) khy]; x nlhk];upfh                                            

thdJ (Malus x asiatica and malus pumifolia )  khy]; x Vrpahnfh kw;Wk; khy]; 

g+kpNghypahtpypUe;J ngwg;gLfpd;wJ. 

tpyq;Ffspy; rpy ,dq;fspy; ,dq;fSf;fpilapyhd tpUj;jpahf;fk; jil 

nra;ag;gl;Ls;sJ. NfhNtW fOij (Mule) (Mz; fOij x ngz;Fjpiu)> 

fpdp (Hinny) (Mz; Fjpiu x ngz; fOij) kw;Wk; ypau; (Linger - Mz;rpq;fk; 

x ngz;Gyp) Nghd;wit nghJthd cjhuzq;fshFk;. kpa+]; (Mule) kw;Wk; 
fpdP]; (hinnis) Mfpait ngw;NwhuplkpUe;J nghJthd guk;giuayifg; 

ngw;Ws;sJ. 

,J eilKiwapy; mq;fPfupf;fg;gl;l guk;giuayfhFk;. ,NjNghd;W ypfu; 

(Liger) kw;Wk; mjd; ghe;jpuh (Panthera) Tk; cs;sJ. tupf;Fjpiu / fO 

ijia fyg;Gr; nra;tjd; %yk; ngwg;gLk; Njhd;wy; Zonkey, Zebra vdTk; 
Fjpiuia fyg;Gr; nra;tjd; %yk; ngwg;gLk; Njhd;wy; Zorse Mfpait 

NtW rpy cjhuzq;fshFk;. ,f;fyg;Gf;fs; %yk; cUthFk; Njhd;wy;fs; 

tsu;r;rpaile;J epiwTlypfshFk;. Mdhy; ,it tokhd Gzupfis 

cUthf;Ftjpy;iy. ,U ,dq;fspYKs;s NtWgl;l vz;zpf;ifap                  

yhd epw%u;j;jq;fs; kyl;Lj; jd;ikf;F fhuzkhf ,Uf;fyhk;. cjhuz 

khf fOijfs; 62 epw%u;j;jq;fisAk; Fjpiufs; 64 epw%u;j;jq;fisAk;             

nfhz;Ls;sd. 

,dtpUj;jpj; njhopy;El;gj;jpy; ghuk;gupaf; nfhs;iffs; :                      
(Genetic principles of breeding techniques)

Kjd; Kjyhf jhtu kw;Wk;; tpyq;F ,dtpUj;jpahf;fk; Muk;gpf;fg;gl;l 

fhyj;jpNyNa ghuk;gupaf; nfhs;iffspd; vz;zf;fUf;fs; gw;wpa tpopg;G 

zu;tpy;yhkNy tptrhapfs; mtw;iwg; gad;gLj;jpdu;. fPo;fz;l gpupthdJ 
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jw;NghJ jhtu kw;Wk; tpyq;F ,d tpUj;jpahf;fypy; gutyhfg; gad;gLj; 

jg;gLk; %d;W ghuk;gupaf; nfhs;iffis tpsf;Ffpd;wJ. 

gd;kba epiy : (Polyploidy)

fyj;jpDs; cs;s fUtpy; ,uz;bw;F Nkw;gl;l KOikahd rkEf epw%u;j; 

jr; Nrhbfs; fhzg;gLtJ gy;kba epiy vdg;gLk;. jhtu ,dtpUj;jpapy; 

,J gutyhfg; gad;gLj;jg;gLk; nfhs;ifahFk;. jhtq;fspy; ,ioAUg; 

gpupit epNuhjpf;Fk;; fhuzpahd nfhy;rprPidj; (Colchicine) njspg;gjd; 

%yk; nraw;ifahf gy;kbaepiy J}z;lg;gLfpd;wJ. 

jhtu ,dtpUj;jpapy; gd;kba epiyapd; kpfKf;fpakhd tpisthf jhtu 

mq;fq;fs; gUkdpy; mjpfupf;Fk;. ,J ,uhl;rr tpisT (gigas effect) 
vdg;gLk;. ,J mjpf vz;zpf;ifapyhd guk;giuayF efy;fspdhyhFk;. 

,Ukba epiy tiffSld; xg;gpLk; nghOJ gd;kba epiy jdpad;fs; 

ngupa mq;fq;fis ntspg;gLj;Jk;. mitahtd Ntu;fs;> ,iyfs;>                                                                              

goq;fs;> g+f;fs;> tpijfs; kw;Wk; foiyfshFk;. gd;kba epiyj;                                                             

jhtuq;fs; Fiwe;j tsu;r;rp tpfpjj;ijAk;> jhkjkhf g+f;Fk; jd;ikiaAk; 

my;yJ mtw;NwhL njhlu;Gila ,Ukbaq;fis tpl ePz;l fhyk; vLf;Fk; 

,ay;G fisf; nfhz;bUf;Fk;. ,it myq;fhu ,dtpU j;jpahf;fj;jpy; 

tpUk;gj; jFe;j ,ay;ghFk;. 

Nkyjpfkhf xLf;fw;gpuptpy; Vw;gLk; jtWfspdhy; Vw;gLk; Fiwe;j fUf; 

fl;Lk; jd;ikapdhy; cUthFk; gd;kba epiyahdJ tpijfsw;w tif 

fis cUthf;Fk;. mitahtd Kk;kba tj;jifg;gok; my;yJ ju;g;g+rzp 

(water melon) ,J kl;Lkd;wp ,U ,dq;fSf;fpilapyhd fyg;G kba                     

epiyapy; Vw;gLk; NtWghLfshy; rhj;jpakw;wjhFk;. 

gd;kbaq;fs; mtw;wpw;fpilapyhd guk;giuayFg; gupkhw;wj;jpw;F xU 

ghykhfg; gad;gLfpd;wd. ,NjNghy Gjpjhf cUthFk; kylhd fyg;gp 

dj;jpy; guk;giuayFj; njhFg;G ,ul;bg;giltjdhy; ,J mtw;wpd; fUf; 

fl;Fk; jd;ikia kWrPuikf;fpd;wJ. 

guk;giuayFj; njhFg;G jpupghdJ NtW rpy ed;ikfisf; nfhz;Ls;sJ. 

,J jhq;fy; tpisit (Buffering - effect) Vw;gLtjdhy; jPq;fhd vjpU 

Uf;fs; Nkyjpfkhd thd; tif vjpUf;fspdhy; kiwf;fg;gLk;. mNj 

Ntis jpupgile;j guk;giuayFfs; gd;kakhf;fg;gl;l nraw;ghl;bid 

mDkjpf;Fk;. ,jdhy; ,ul;bg;gile;j guk;giuayFr; Nrhbfspy; xd;W                             

tpfhukile;J mj;jpahtrpa nraw;ghl;bidf; nfhz;l rpwe;j nraw;                                                                         

ghl;ilf; nfhz;bUf;Fk;. gy;ypdEf epiy mjpfupj;jy; vd;gJ gd; kba 

epiyapYs;s kw;nwhU ,ay;ghFk;. mjpfstpyhd gy;ypd Ef epiy  

ahdJ Nrhsk;> cUisf;fpoq;F kw;Wk; my;ghy;gh (alfalfa) tpd; gUkd; 
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Mfptw;iw mjpfupg;gjpy; Neubahfj; njhlu;GgLfpd;wJ. ,J Nkk;gl;l 

jukhd cw;gj;jpf;Fk; capu;g;ghd kw;Wk; capu;g;gw;w neUf;fPLfisj;                  

jhq;Fk; jpwid mjpfupg;gjw;Fk; gad;gLfpd;wJ. 

tpfhuj;jpw;Fupa ,df; fyg;ghf;fk; : (mutation breeding)

gapu; ,df;fyg;gpy; ghuk;gupa NtWghLfisf; nfhz;l Gjpa tu;f;fq;fis 

cw;gj;jp nra;tjw;F tpfhuj;ijj; J}z;Lk; Kiwfs; rhj;jpakhfpd;wd. 

,dq;fspYs;s ,ay;G NtWghLfs; ntspg;glhkNyh my;yJ rpwpjsT 

ntspg;gLj;jg;gLkhapd; mt;tpay;gpw;Fupa guk;giuayFj; njhFg;gpid  

Nkk;gLj;j ,k;Kiw gad;gLj;jg;gLk;. ,k;Kiwapd; %yk; gapu;j; jhtuq; 

fspy; ,urhad my;yJ ngsjpff; fhuzpfisf; nfhz;L tpUk;gj; jFe;j 

tpfhuq;fisj; J}z;Ljy; tpfhuj;jpw;Fupa ,df;fyg;ghf;fk; vdg;gLk;. 

tpfhuq;fisj; J}z;lg;gy fhuzpfs; gad;gLj;jg;gLfpd;wd. mit madhf; 

ff; fjpu;tPr;Rf;fshd gamma fjpu;fs;> GNuhj;jpud;fs;> epa+j;jpud;fs;> alpha 
kw;Wk; beta fjpu;fs; kw;Wk; ,urhadg; gjhu;j;jq;fshd Nrhbak; virl;L 

(sodium azide) kw;Wk; vijapy; nkjNdhry;Nghndl; (Methanosulphonate) 
Nghd;wit MFk;. vdpDk; ,k;Kiwapy; J}z;lg;gLk; tpUk;gj; jFe;j              

tpfhuq;fspd; kPbwd; kpff; Fiwe;jstpyhdJ (nkhj;j tpfhuq;fspy; 0.1 
% MFk;). ,d tpUj;jpahsu;fs; mjpfstpyhd Fbj;njhiffis tbfl;b> 

tpUk;gj; jFe;j tpfhuq;fisj; njupT nra;fpd;wdu;. Nkyjpfkhf ngUk;gh 

yhd tpfhuq;fs; gpd;dpilthd ,ay;ig ntspg;gLj;JtJld; mtw;wpw;Fupa 

Ml;rpahd vjpUUf;fspd; jd;ikfis kiwg;gjdhy; tbfl;Lk; nraw;ghL 

fbdkhdjhfpd;wJ. 

J}z;lg;gLk; tpfhuj;jpd; ntspg;ghlhdJ jhtuq;fspy; Nkw;nfhs;sg;gLk; 

,df;fyg;G Kiwapy; jq;fpAs;sJ. ,J mad; kfue;jr; Nru;f;iff;Fl;gLk; 

jhtuq;fis tpl jd; kfue;jr; Nru;f;iff;Fl;gLk; jhtuq;fspy; mjpf 

ntw;wpia mspj;Js;sJ. Fbj;njhiffspy; mad; kfue;jr; Nru;f;iff; 

Fl;gLk; jhtuq;fs; nghJthf gpd;dpilthd epiyapy; ghuk;gupa NtW 

ghl;bidf; nfhz;bUg;gJld; J}z;lg;gLk; tpfhukhdJ Fwpg;gplj;jf;fs 

tpy; Gjpa NtWghLfisj; Njhw;Wtpf;fhJ NkYk; J}z;lg;gLk; tpfhukh 

dJ ,ypq;fkpy; Kiwapy; ngUf;fg;gLk; gapu;j; jhtuq;fspy; rhj;jpakhd          

Nkk;ghLfisr; nra;ag; gad;gLfpd;wJ. 

,f;FiwghLfSf;F kj;jpapYk; ,d;W cyfk; KOtJk; tpfhuj;jpw;Fupa 

tpUj;jpahf;fy; Kaw;rpfs; njhlu;e;J tUfpd;wd. ,J cUttpaYf;Fup 

aJk; kw;Wk; clw;nwhopypaYf;FupaJkhd ,ay;Gfis gapu; tiffspYk; 

myq;fhuj; jhtuq;fspYk; Nkk;gLj;jpAs;sJ. mitahtd g+tpd; epwq;fs;> 

tpijapd; msT> gapu; tpisr;ry;> Neha; vjpu;g;Gj;jpwd;  kw;Wk; ctu;j;; 

jd;ikf;fhd jhq;Fkpay;G> tul;rpiaj; jhq;Fkpay;G kw;Wk; tpiuthd 
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Kjpu;r;rp vd;gdthFk;. tpfhuj;jpw;Fupa tpUj;jpahf;fj;jpd; %yk; cw;gj;-

jp nra;ag;gl;l jhtuq;fSf;Fr; rpy cjhuzq;fshf NfhJik> ghu;yp 

(barly)> muprp tiffs;> cUisf; fpoq;Ffs;> Nrhah mtiu (Soybeans) 
kw;Wk; ntq;fhaq;fs; Nghd;wd tpfhuj;jpw;Fupa ,df;fyg;ghf;fj;jpd; %yk;  

cw;gj;jp nra;ag;gl;lit MFk;. 

gpwg;GupikapaYf;Fupa jpupGfs; : (Genetic Modification)

gpwg;GupikapaYf;Fupa jpupGfs; gpwg;Gupikg; nghwpapay; vdTk; miof; 

fg;gLk;. ,J Neubahf mq;fpfspd; guk;giuayiff; ifahz;L fyq;                

fspd; ghuk;gupa mikg;ig khw;WjyhFk;. ,k;Kiwapy; xU mq;fpapYs;s 

tpUk;gj;  jFe;j ,ay;gpw;Fupa ghuk;gupag; gjhu;j;jk; vLf;fg;gl;L kPsr;     

Nru;f;if DNA njhopy;El;gj;ijg; gad;gLj;jp kw;nwhU mq;fpapDs; nrYj; 

Jtjd; %yk; mNj tpUk;gj; jFe;j ,ay;ig ntspf;fhl;Lk; mq;fpiag; 

ngwyhk;. guk;giuayFfis ,dq;fspw;Fs;NsNah my;yJ ,dq;fspy; 

KOikahfNth gupkhw;wk; nra;tjd; %yk; Nkk;gl;l my;yJ jukhd 

mq;fpfis cw;gj;jp nra;a KbAk;. 

ghuk;gupaj; jhtu ,df;fyg;ghf;fj; njhopy;El;gj;jpy; neUf;fkhd 

,dq;fSf; fpilapyhd  guk;giuayFg; gupkhw;wk; Fiwthf; fhzg;gl;lJ. 

cjhuz khf ghuk;gupa ,df;fyg;ghf;fj;njhopy;El;khdJ tpUk;gj;jFe;j 

guk;giuayfpid (Nguusp) (Daffodil) lNghby;yplkpUe;J ngw;W muprpapDs; 

nrYj;Jtjw;Fg; gad;gLj;jg;gltpy;iy. Vnddpy; muprp kw;Wk; lNghby;-

yp (Daffodil)  (Nguusp) Mfpatw;wpw;F ,ilg;gl;l ,dq;fSk; kw;Wk; mtw; 

wpd; nghJ %jhijapdUk; mope;J tpl;ld. gpwg;Gupikg; nghwpapayhdJ                                                                       

,j;jifa guk;giuayFg; gupkhw;wq;fis kpftpiuthfTk; rpwg;ghfTk; 

kw;Wk; ,ilepiy ,dq;fspd; mtrpakpd;wpAk; ,r;nraw;ghl;il nra;Ak;. 

GMO (Genetically Modified Organism) vd;gJ gpwg;Gupik uPjpapy; khw;wpaikf;                    

fg;gl;l mq;fpfs; vdg;gLk;. GMO (Genetically Modified Organism) vd;gJ 
xU mq;fpahdJ NtnwhU ,dq;fsplkpUe;J ngw;w guk;giuayif                          

nghwpKiwahf;fYf;Fl;gl;L ntspg;gLj;Jtij tptupf;Fk; jhtu capu;j; 

njhopy;El;gkhFk;. gapu;j; jhtuq;fspy; Nkw;nfhs;sg;gLk;. gpwg;Gupik                                         

nghwpapayhdJ 21 Mk; E}w;whz;L vjpu;Nehf;fpAs;s Kf;fpa mOj;jq; 

fshd cyfshtpa czTg; gw;whf;Fiw kw;Wk; kPsg; GJg;gpf;f ,ayhj 

rf;jp tsq;fs; Nghd;w Njitfis vjpu;nfhs;tjw;F ,tw;wpd; mtrpaj; 

ijg; gpurpj;jpgLj;Jfpd;wJ.

gpwg;Gupik uPjpahf khw;wpaikf;fg;gl;l jhtuq;fSf;F cjhuzkhf gpwg; 

Gupik uPjpahf khw;wk; ngw;w gg;ghspahdJ tisag; Gs;sp ituRtpw;F 

vjpu;g;GilaJ. 'nghd;dpw muprp" (Golden rice) - B fNuhl;Bid cau;kl;lj; 

jpy; nfhz;lJ. kw;Wk; ctu;g;Gj; jd;ikia vjpu;f;Fk; muprp tiffSkh 

Fk;.  



162

,aw;if my;yJ nraw;if ,df; fyg;ghf;fj;jpd; mD$yKk; 

gpujp$yKk; : (Natural or Artificial breeding : Advantages and Disadvan-
tages)

nraw;if ,df;fyg;ghf;fkhdJ Fwpg;gplj; jFe;j nghUshjhu Kd;Ndw;wj; 

Jld; njhlu;r;rpahfr; nra;ag;gl;L tUfpd;wJ. ,aw;if - ,df; fyg;ghf;fj; 

Jld; xg;gpLifapy; ,k;Kiwapy; gy gpd;dpilTfs; fhzg;gLfpd;wd. 

nraw;if ,df;fyg;ghf;fkhdJ kdpju;fSf;F jFe;j ,ay;Gfisf;              

nfhz;l jhtu kw;Wk; tpyq;Ffis cw;gj;jp  nra;a Kidfpd;wJ. ,e;j 

xUkpj;j tsu;r;rpf;F ,dq;fSf;fpilapyhd NtWghLfis rkepiyahf; 

FtJ mtrpakhFk;. Fiwe;j ghuk;gupa NtWghL ,dq;fspd; $u;g;G      

uPjpapyhd nghUj;jghl;by; ghupa khw;wj;ij Vw;gLj;Jtjd; tpisthf               

Neha;j; njhw;Wf;fSf;F Fiwe;j vjpu;g;Gj;jpwd;> mjpfstpyhd ghuk; gupa 

gpwo;Tfs; kw;Wk; Fiwthd fUf;fl;Lk; jd;ik Nghd;wtw;iw Vw;gLj;Jk;. 

cjhuzkhf xU Fbj;njhifapy; xNu ghuk;gupa ,ay;Gfisf; nfhz;l 

jhtuq;fs; my;yJ tpyq;Ffs; Nehahf;fpfshy; jhf;fg;gl;L ghjpg;gilAk; 

nghOJ vjpu;g;Gj; jpwDs;s ,ay;G guk;giuayFj; jlhfj;jpy; ,y;yhky; 

,Ue;jhy; KOf; Fbj;njhifAk; ghjpg;gpw;Fs;shFk;. ,aw;ifj; Nju;tpw; 

Fupa Fiwe;j tha;g;gpd; tpisthf Fbj;njhifahdJ Fiwe;j nghUj;jg;         

ghl;bidAila epiyia Nehf;fpj; js;sg;gl;lJ. 

khWghlhf ,aw;if ,df;fyg;ghf;fkhdJ tho;itg; ghjpf;Fk; gytP 

dq;fs; kw;Wk; ,ayhikfs; kPJ Mjpf;fk; nrYj;jp ,aw;ijj; Nju;                         

thdJ mq;fpfs; kPJ nraw;gl mDkjpf;Fk;. ,J ePz;lfhyj;jpw;F 

jFe;j nghUj;jkhd kw;Wk; typikahd jdpad;fis cw;gj;jp nra;Ak;.                             

vdpDk; ,aw;ifj; Nju;thdJ Efu;Nthupd; Njitf;Nfw;g cw;gj;jpia                

mjpfupg;gjw;F cWjpaspf;fhJ. Mdhy; ghuk;gupa nghUj;jg;ghl;bid                            

mjpfupf;Fk;. 

Kd;du; fye;Jiuahlg;gl;lJ Nghy rpy rkaq;fspy; cs;sf tpUj;jpah 

dJ nraw;if ,df; fyg;Gj; njhopy;El;gkhf nrad;Kiwg;gLj;jg;gLk;. 

,jd; tpisthf rkEfepiy mjpfupf;Fk;. mJ gpd;dpilthd ghupa              

tpfhuq;fis ntspg;gLj;Jk; my;yJ gy;ypdEf Gzupfshy; kiwf;fg;gLk;. 

,jdhy; Fbj;njhifahdJ cs;sf tpUj;jpapdhy; tPupakpof;fg;gl;L                                                                    

midj;J nghUj;jg;ghLfspYk; ghupa tpisit Vw;gLj;Jk;. 

rpy rkaq;fspy; nraw;if - ,df;fyg;ghf;fkhdJ kiwahd njhlu;Gila 

Jyq;fiy ntspg;gLj;Jk;. eilKiwapy; nraw;if ,df;fyg;ghf;fkhdJ 

Fbj;njhifapYs;s rpy ,ay;Gfis Nkk;gLj;jpAs;sJld; Neub mtjh 

dpg;gpw;Fl;glhj jpl;lkplg;glhj NtW rpy ,ay;Gfisg; ghjpg;gpw;Fs;shf;Fk;.
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cjhuzkhf rpy eha; ,dq;fspy; kz;ilNahl;bd; tbtkhdJ mit 

rhjhuz czit cz;gjw;F fbdkhd epiyia cUthf;Fk;. Vnddpy; 

Nkw;jhilahdJ fPo;j; jhilia tpl rw;W rpwpajhf ,Uf;Fk;;. ,Nj Nghd;w 

epiy nghf;ru; (Boxer) kw;Wk;; Gy;Nlhf; (Bulldog) ,Yk; fhzg;gLk;. mNj 

Nghy mjpf Njhd;wy;fisj; Nju;T nra;Ak; nghOJ fbdkhd gpwg;Gf 

spd; tpfpjk; mjpfkhfTk; rpy rkaq;fspy; nuf;nry; (Texel) nrk;kwpahLf 
Sf;F rpNrupad; (Caesarean) gpupTfspd; NjitAk; ,Uf;Fk;. kw;Wk; ,iwr;rp 

khL tiffshd ngy;[pad; nts;is (Belgian white) kw;Wk; ePykhL (Blue 
cattle) kw;Wk; nlhr; Nkk;gl;l rptg;G kw;Wk; nts;is (Dutch improved Red 
and White) Mfpatw; wpw;F epak Kiwapyhd fd;W <Djy; MFk;. ,J                 

Nghd;w kiwahd Jyq;fy;fis Kd;$l;bNa mDkhdpj;jy; fbdkhdjhFk;.                                                                      

nghJthf Gjpa tpUj;jp cUthf;fg;gl;l gpd;dNu fhzKbAk;.

nraw;ifKiw rpidg;gLj;Jjyhy; Vw;gLk; kiwahd tpisTfs;                     

jw;NghJk; ,aw;if ,df;fyg;ghf;fj;jpYs;s gy;NtWgl;l mD$yq;fshy; 

rup nra;ag;gLfpd;wik Kd;du; fye;Jiuahlg;gl;Ls;sJ.
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