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myF – 6  
 

 xU ,df;$l;lj;jpYs;s xU rpw;wpdj;jpd; xd;W my;yJ mjw;F Nkw;gl;l 
gz;Gfspy; Vw;gLk;. mLj;jLj;j jiyKiwfSf;F flj;jg;glf;$ba 
khw;wq;fs; ghpzhkk; vdg;gLk;. ,d;iwa kdpj ,dj;jpd; epiy %d;W 
tifg; ghpzhk epfo;Tfshy; Njhd;wpapUf;fyhk;. mitahtd – 
Ntjpg;ghpzhkk;> fhpkg; ghpzhkk; kw;Wk; r%f my;yJ gz;ghl;Lg; 
ghpzhkk;.  

 
 fjphpaf;f Kiwapy; tpz;fw;fis Ma;T nra;jjpy;> #hpaf;FLk;gk; kw;Wk; 

G+kpapd; taJ Rkhh; 4.5 – 4.6 gpy;ypad; Mz;Lfs; vd 
fzf;fplg;gl;Ls;sJ. Gjpjha;g; gpwe;j G+kp rpy E}W kpy;ypad; Mz;Lfs; 
caphpdq;fs; thoj; jFjpaw;wjhf ,Ue;jJ. mg;NghJ G+kp kpFe;j 
ntg;gk; cilajhf ,Ue;jJ. ,jw;Ff; fhuzk;> FWq;Nfhs;fs; xd;Wld; 
xd;W Nkhjp G+kpahf xd;wpize;j NghJ ,f;NfhisNa cUf;ff; $ba 
ngUksT ntg;gk; ckpog;gl;lNj MFk;. ,Wjpahf> G+kpapd; Gwg;gug;G 
Fsph;e;J jplkhfp Nkw;gFjp cUthdJ. G+kpapd; cl;gFjpapypUe;J 
ntspNawpa ePuhtp Fsph;e;J ngUq;fly;fshf khwpd. vdNt G+kpapy; 
caphpdj; Njhw;wj;jpid kiwKfr; rhd;Wfspd; cjtpahy; kWfl;likf;f 
KbAk;. caphpay; ty;Ydh;fs;> NtWgl;l jfty;fisr; Nrfhpj;J 
mtw;iw jpifg;gsp Gjphpy; (Jig saw puzzle) Jz;Lfs; xl;LtJ Nghy; 
xd;wpizf;fpd;wdh;. caph; Njhd;wy; Fwpj;j gy;NtW Nfhl;ghLfs; 
Kd;itf;fg;gl;Ls;sd. mtw;Ws; rpy ,g;ghlj;jpy; tpsf;fgLfpd;wd.  

 
caphpdj; Njhw;wk; - caphpd tiffspd; ghpzhkk;  
 

 rpwg;Gg; gilj;jy; Nfhl;ghl;bd;gb (Theory of special Creation) 
caphpdq;fs; ahTk; ,aw;iff;F mg;ghw;gl;l rf;jpapdhy; 
gilf;fg;gl;lit vd ek;gg;gLfpwJ. midj;J kjq;fSk; 'flTs;jhd;' 
,e;j cyfj;ijAk;> jhtuq;fs; kw;Wk; tpyq;FfisAk; gilj;jjhf 
ek;Gfpd;wdh;.  

 
 jhd; Njhd;wy; Nfhl;ghL (Theory of Spontaneous Generation) my;yJ 

caphpd;wp caph; Njhd;wy; (Abiogenesis) Nfhl;ghl;bd;gb caphpdq;fs; 
caphpdq;fs; capuw;w nghUl;fspypUe;J Njhd;wpd. gy kpy;ypad; 
Mz;Lfshf capuw;w nghUl;fshd Ntjpg;nghUl;fs; kw;Wk; 
%yf;$Wfspy; gbg;gbahf eilngw;w ghpzhkj;jhy; caphpdq;fs; 
Njhd;wpd. 'caphpd;wp caph; Njhd;wy;" (Abiogenesis) vd;w gjj;ij 
cUthf;fpath; jhk]; `f;];Ny Mthh;.  

 
 ngUntbg;Gf; Nfhl;ghL> (Bigbang Theory) ,e;jg; Nguz;lk; xw;iwg; ngU 

ntbg;gpdhy; vt;thW Njhd;wpaJ vd;gij tpsf;FfpwJ. njhlf;f fhy 
G+kpapy; rhpahd tspkz;lyk; ,y;iy. Mdhy; mk;Nkhdpah> kPj;Njd; 
i`l;u[d; kw;Wk; ePuhtp Nghd;wit ,Ue;jd. mf;fhyj;jpy; G+kpapd; 
fhyepiy kpfTk; ntg;gj;Jld; ,Ue;jJ. #hpadpypUe;J tUk; GwCjhf; 
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fjph;fs; ePh; %yf;$iw i`l;u[dhfTk;> Mf;rp[dhfTk; gphpj;jJ. 
gbg;gbahf ntg;gepiy Fiwe;J ePuhtp kioePuhf khwpaJ. kioePh; 
G+kpapd; jho;thd gFjpfspy; Njq;fp ePh;epiyfs; cUthapd. 
tspkz;lyj;jpy; cs;s mk;Nkhdpah kw;Wk; kPj;Njd; Nghd;wit 
Mf;rp[Dld; Nrh;e;J fhh;gd;-il-Mf;irL kw;Wk; gpw thAf;fshf khwpd.  

 
Nfhrh;Ntl;Lfs; (jput Clfj;jpypUe;J jpuz;L tUk; $o;kj; jpus;fs;) - 
,e;j Kjy; Kd;Ndhb nry;fs; gbg;gbahf khw;wk; ngw;W capUs;s 
nry;fshf khwp tpl;ld.  
 

 caph;topj; Njhw;wf; Nfhl;ghl;bd; gb xU caphpdk; Vw;fdNt cs;s 
caphpdj;jpypUe;J cUthdJ MFk;. ,f;Nfhl;ghl;bd; gb caph;Ntjpay; 
epfo;r;rpfshy; caphpdq;fs; cUthf;fg;gl;Ls;sd. ,r;nrhy;iy 
cUthf;fpath; n`d;wp gh];bad; Mthh;.  
 

 Ntjpg;ghpzhkf; Nfhl;bghl;bd;gb> G+kpapd; Muk;g fhyr; #oypy; 
njhd;ikahd caphpdq;fs; fdpkg; nghUl;fs; kw;Wk; ,aw;gpay; 
fhuzpfshd kpd;dy;> GwCjhf; fjph;fs;> vhpkiy nray;fs; kw;Wk; 
gpwtw;wpd; cjtpahy; jhdhfNt Njhd;wpapUf;fyhk;. xg;ghhpd; (1924) 
vd;gth; fhpkg; nghUl;fs; njhlh;r;rpahd khw;wq;fSf;F Ml;gl;L nghpa 
%yf;$Wfshf khwpapUf;ff;$Lk; vd;Wk;> ,k;%yf;$Wfs; jput 
Clfj;jpy; $o;kj; jpus;fshf my;yJ Nfhrh;Ntl;Lfshf (Coacervates)  
khwpapUf;fyhk; vd;Wk; $Wfpwhh;. ,f;$o;kj;jpus;fs; #oypUe;J fhpkg; 
nghUl;fis cwpQ;rpj; jd;kakhf;Ffpd;wd. `hy;Nld; vd;gth; $w;Wg;gb 
Muk;gfhy fly;> #hpaxsp Mw;wiyg; ngw;W> kpfg;nghpa Ntjpapay; 
Ma;tfkhf nray;gl;lJ.   
 

 tspkz;lyj;jpy; Mf;]p[d; ,y;iy. NkYk; mk;Nkhdpah kw;Wk; 
GwCjhf; fjph;fs; xd;wpize;J fhpkg; nghUl;fis cUthf;fpd. 
,jdhy; fly; mjpf vz;zpf;ifapy; fhpk xUgb (NkhNdhkh;) kw;Wk; 
gygb (ghypkh;) %yf;$Wfs; cilajhfTk; '#lhd" ePh;j;j 
jd;ikAilajhfTk; ,Ue;jJ. ,e;j xUgb kw;Wk; gygb %yf;$Wfs; 
nfhOg;G ciwapidg; ngw;W gpd;G mit capUs;s nry;yhf 
khwpajhf mwpQh;fs; fUjpdh;. `hy;Nld; 'caphp Kd;Ndhbr;rhW" 
(Prebiotic Soup) vd;w nrhy;iy cUthf;fpdhh;. ,JNt caphpdj; 
Njhw;wj;ij tpsf;Fk; `hy;Nld; xg;ghhpd; Nfhl;ghl;bw;fhd milahskhf 
khwpaJ. (1924 – 1929).  

 

 njhd;ikahd tspkz;lyk; FiwAk; #oypy; ,Ue;jpUe;jhy;> kpd;dy; 
my;yJ GwCjhf;fjph;fs; %yk; Njitahd rf;jpAk; fpilj;jpUe;jhy; 
gy;NtWtif fhpk %yf;$Wfs; cUthfpapUf;f KbAk; vd;W xg;ghhpd; 
kw;Wk; `hy;Nld; MfpNahh; jdpj;jdpNa jkJ fUj;Jf;fis 
ntspg;gLj;jpdh;.  
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Gtpapaw; fhy ml;ltiz (Geological Time Scale):  
 

 Gtpapd; tuyhw;Wf; fhyj;ij gy ngUq;fhyq;fshfg; (Eras) 
gphpj;Js;sdh;. mit> ghypNahNrhapf;> kPNrhNrhapf; kw;Wk; rPNdhNrhapf; 
ngUq;fhyq;fs; MFk;. rkPg ngUq;fhyq;fis gy gUtq;fshfg; 
(Periods) gphpj;Js;sdh;. ,e;j gUtq;fs; gy rpWfhyq;fshfg; (Epoch) 
gphpf;fg;gl;Ls;sJ. Gtpapaw;fhyq;fspd; gy;NtW ngUq;fhyq;fs; kw;Wk; 
gUtq;fs; mf;fhyq;fspy; tho;e;j Kjd;ikahd caphpdq;fSk; 
Fwpf;fg;gl;Ls;sd.  

 
 ghypNahNrhapf; ngUq;fhyj;jpy; fly;tho; KJFehzw;w tpyq;Ffspd; 

Gijgbtq;fs; mjpfk; fpilj;Js;sd. mg;ngUq;fhyj;jpd; gpd; ghjpg; 
gFjpapy; (fly;tho; kw;Wk; epytho;) gwitfs; kw;Wk; ghY}l;bfisj; 
jtpu gpw KJF ehZilait Njhd;wpd. ghypNahNrhapf; 
ngUq;fhyj;jpd; VO gUtq;fshtd – (goikahd fhyj;jpypUe;J 
rkPgj;jpa fhyk; tiuapyhd thpirapy;) Nfk;g;hpad; 
(KJFehzw;witfspd; fhyk;)> Mh;Nlhtprpad; (ed;dPh; kPd;fs;> 
M];l;uNfhnlh;k;fs;> kw;Wk; gy;NtW tifahd nky;Ylypfs;)> 
irY}hpad; (kPd;fs; Njhw;wk;)> bNthdpad; (kPd;fspd; fhyk; - EiuaPuy; 
kPd;fs;> fJg;Gj; JLg;G kPd;fs; kw;WK; jpUf;if kPd;fs; Nghd;wit). 
kprprpgpad; (goikahd ,Utho;tpfs;> Kl;Njhypfs;)> ngd;rpy;Ntdpad; 
(goikahd Ch;td) kw;Wk; nghpkpad; (ghY}l;bfisg; Nghd;w Ch;td).  

 
 kPNrhNrhapf; ngUq;fhyk; (Ch;tdtw;wpd; Mjpf;fk;) "Ch;tdtw;wpd; 

nghw;fhyk;" vd miof;fg;gLfpwJ. ,g;ngUq;fhyk; %d;W gUtq;fshfg; 
gphpf;fg;gl;Ls;sd. mit> biuahrpf; (Kl;ilapLk; ghY}l;bfspd; 
Njhw;wk;)> [{uhrpf;> (ilNdhrhh;fs; Mjpf;fk; kw;Wk; Gijgbtg; gwit – 
Mh;f;fpahg;nlhpf;];) kw;Wk; fpul;Nl~pa]; (gw;fSila gwitfSk; 
ilNdhrhh;fSk; kugw;Wg;Nghjy; kw;Wk; etPd gwitfspd; Njhw;wk;).  

 
rPNdhNrhapf; ngUq;fhyk; (ghY}l;bfspd; fhyk;):  
 
 ,g;ngUq;fhyk;> nlh;~pahp kw;Wk; Fthh;nlh;dhp Mfpa ,uz;L 

gUtq;fshfg; gphpf;fg;gl;Ls;sd. nlh;~pahp gUtk; ghY}l;bfs; mjpf 
vz;zpf;ifapy; fhzg;gLk; gUtk; MFk;. ,g;gUtk; Ie;J rpW 
fhyq;fshfg; gphpf;fg;gl;Ls;sd. mit ghypNahrPd; (eQ;Rf; nfhb 
ghY}l;bfs;)> ,NahrPd; (thj;J myF gpshbg]; kw;Wk; vfpl;dh jtpu gpw 
NkhNdhl;hPk;fs;> Fsk;Gfs; cila ghY}l;b kw;Wk; Cd; Cz;zpfs;)> 
MypNfhrPd; (Nkk;gl;l eQ;Rf;nfhb ghY}l;bfspd; Njhw;wk;)> ikNahrPd; 
(kdpjidg; Nghd;w kdpjf; Fuq;Ffs; Njhw;wk;) kw;Wk; gpspNahrPd; 
(kdpjidg; Nghd;w kdpjf; Fuq;FfspypUe;J kdpjdpd; Njhw;wk;)> 
Fthh;nlh;dhp gUtj;jpy; ghY}l;bfspd; tPo;r;rp kw;Wk; kdpj r%f 
tho;f;if Jtf;fk; Mfpait epfo;e;jd.  

 



 

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

 Gijgbtq;fspd; taJ> xg;gPL taJ fzf;fpLk; Kiw (Relative Dating) 
kw;Wk; KOikahd taJ fzf;fpLk; Kiw (Absolute Dating) Mfpa 
,uz;L Kiwfspy; eph;zapf;fg;gLfpwJ. xg;gPL taJ fzf;fpLk; 
Kiwapy;> Gijgbtq;fspd; taJ> Gijgbtq;fis xj;j ghiwfs; 
my;yJ taJ njhpe;j Gijgbtq;fNshL xg;gpl;Lf; fzf;fplg;gLfpwJ. 
KOikahd taJ fzf;fpLk; Kiwapy;> fjphpaf;f taJ fzf;fpLk; 
Kiwg;gb> Gijgbtq;fspy; cs;s INrhNlhg;Gfspd; rpijT 
mstplg;gl;L Gijgbtq;fspd; taJ fzf;fplg;gLfpwJ.  

 
caphpag; ghpzhkk; (Biological Evolution):  
Kd;Ndhb caphpdq;fspd; cUthf;fk;:  
 
 capuw;w nghUl;fspypUe;J cUthd %yf;$Wfs;> jd;dpr;irahf xd;W 

Nrh;e;J> ePh;k jputj;ij cs;slf;fpa rpW Jspfshfj; jhNk 
tbtikj;Jf; nfhs;fpd;wd. NkYk; ,jd; cs; Ntjpr;#oy;> 
Gwr;#oypypUe;J Kw;wpYk; NtWg;gl;ljhFk;. ,j;jifa Nfhs 
mikg;Gfis mwptpayhsh;fs; 'Kd;Ndhb caphpdq;fs;' (Protobionts) 
vd;W mioj;jdh;. jputj;jpy; cs;s ypg;gpLfs;> jhNk xd;W Nrh;e;J 
,ul;ilr; rt;T ypg;gpLfshf tbtikj;Jf; nfhs;fpd;wd. ,it 
'ypg;NghNrhk;fs;' vd miof;fg;gLfpd;wd. ,e;j ypg;NghNrhKf;F cl;Gwk; 
cs;s rpy Gujq;fs; nehjpfspd; gz;igg; ngWtjhy; %yf;$Wfs; 
Ntfkhfg; ngUf;fkilfpd;wd.  

 
 epA+f;fpspNahGujk; kw;Wk; Cl;lg; nghUl;fis cila Nfhrh;Ntl;Lfs;> 

ntspg;Gwkhf rt;tpidg; ngw;Ws;sd. ,it itu];fs; my;yJ jdpj;J 
thOk; kugZf;fspd; gz;Gfis xj;Js;sd. njhlh;r;rpahf ,J Nghd;w 
epiwa kugZf;fs; xd;wpize;J jw;fhy itu];fisg; Nghd;w 
'Kd;Ndhb itu];fis' (Proto Virus) cUthf;fpd. ,e;j rkaj;jpy; 
Njhd;wpa ,uz;L nry;tiffs; Kf;fpaj;Jtk; tha;;e;;jit. mtw;wpy; 
Kjy; tifapy; njhd;ikahd nry;fspy; cs;s epA+f;spNah 
Gujj;JZf;Ffs; nry;nghUl;fspy; gjpe;J fhzg;gl;ld. ,t;tif 
nry;fs; nkhdpuhit xj;Js;sd. ,it etPd ghf;Bhpah kw;Wk; 
ePyg;gr;irg; ghrpfSf;F "%jhijah;fs;' vd;W fUjg;gLfpd;wd. kw;nwhU 
tif njhd;ikahd nry;fspy;> epA+f;spNah Gujj; JZf;Ffs; 
ikaj;jpy; jpuz;Lk; mtw;iwr; #o;e;J nky;ypa rt;Tk; fhzg;gl;lJ. 
,e;jr; rt;T> epA+f;spNah Gujj;ij gpw nry; cl;nghUs;fspypUe;J 
gphpj;jJ. ,t;tif nry;fs; GNuhb];lh (Protista) vd miof;fg;gl;ld. 
fhyg;Nghf;fpy; flypy; fhzg;gl;l ,aw;ifahd czT tsq;fs; 
Fiwe;jjdhy; nkhdpuh kw;Wk; GNuhb];lh Kd;Ndhb nry;fs;> czitg; 
ngWtjw;fhd gpw topKiwfis cUthf;f Ntz;bajhapw;W. 
mt;tifapy; xl;Lz;zp tif> rhWz;zp tif> nfhd;Wz;zp kw;wk; 
Ntjpr;Nrh;f;if my;yJ xspr; Nrh;f;if tif czT+l;l Kiwfs; 
Njhd;wpd. xspr;Nrh;f;if nra;Ak; caphpdq;fs; mjpfhpj;jjhy; flypYk; 
tspkz;lyj;jpYk; jdpj;j jdpj;j O2 msT mjpfhpj;jJ.  

  CH4 + 2O2 → CO2 + 2H2O  
  4NH3 + 3O2 → 2N2 + 6H2O  
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 tspkz;lyj;jpy; cs;s Mf;rp[d;> kPj;Njd; kw;Wk; mk;NkhdpahTld; 
,ize;J fhh;gd; il Mf;i]L kw;Wk; jdpj;j iel;u[id 
cUthf;fpaJ. tspkz;lyj;jpy; fhzg;gl;l jdpj;j My; fhw;W Rthr 
Kiw ghpzhkk; Vw;gl;lJ. ,r;Rthr Kiwahy; czTg; nghUl;fs; 
Mf;rpfuzk; mile;J mjpf msT Mw;wy; cUthfp ,Uf;ff; $Lk;. 
,jdhy; GNuhNfhpNahl; kw;Wk; A+NfhpNahl;Lfs; cUthfpd.  

 
caphpdj; Njhw;wk; Fwpj;j Nrhjid mZFKiw:  
 
 A+Nu kw;Wk; kpy;yh; (1953) MfpNahh; fhpk %yf;$Wfs; vt;thW 

cUthfpapUf;ff; $Lk; vd;Wk; mtw;wpypUe;J caphpdq;fs; vt;thW 
Njhd;wpapUf;fyhk; vd;gijAk; Ghpe;J nfhs;s top Vw;gLj;jpf; 
nfhLj;jdh;. mth;fspd; Nrhjidapy; thAf;fspd; fyitahdJ. 
lq;];ldhyhd kpd;KidfspypUe;J ntspNaWk; kpd;Ndhl;lj;jpd; 
topahfr; Rw;wp tUkhW mikf;fg;gl;Ls;sJ. rpwpa FLitapy; cs;s ePh; 
njhlh;r;rpahf nfhjpf;f itf;fg;gLtjhy; ntspNaWk; ePuhtp nghpa 
FLitapy; cs;s thAf;fspd; fyitapy; (mk;Nkhdpah> kPj;Njd; kw;Wk; 
i`l;u[d;) fyf;fpwJ. ePuhtp gpd;G Fsph;tpf;fg;gl;L ePuhf khwp 'U" 
tbtf; Foha; topNa nry;fpwJ. njhlh;e;J xUthu fhyk; ,r;Nrhjid 
Nkw;nfhs;sg;gl;L mjpy; cs;s jputk; Ma;T nra;ag;gl;lJ. 
,j;jputj;jpy; fpisrpd;> myidd;> gPl;lh myidd; kw;Wk; m];ghh;bf; 
mkpyk; Nghd;w nghUl;fs; fz;lwpag;gl;ld. ,t;thW A+Nu kw;Wk; kpy;yh; 
Nrhjid> caphpd;wp caph; Njhd;wy; Kiwapy; mjpf mstpyhd 
gy;tif fhpk %yf;$Wfs; ,aw;ifapy; vt;thW cUthfpapUf;ff; $Lk; 
vd;gij tpsf;FfpwJ. ,th;fsJ Nrhjidapy; kPj;Njd; thA kl;LNk 
fhh;gDf;fhd %ykhf ,Ue;jJ. gpd;dh; Nkw;nfhs;sg;gl;l ,J Nghd;w 
Nrhjidfspy; midj;J tif mkpNdh mkpyq;fs; kw;Wk; iel;u[d; 
fhuq;fs; cUthtJ fz;lwpag;gl;lJ.  

 
caphpag; ghpzhkj;jpw;fhd rhd;Wfs;:  
njhy;Yaphpa rhd;Wfs;:  
 
 njhy;Yaphpay; vd;gJ Gijgbtq;fs; %ykhf tuyhw;Wf;F Ke;ij 

caphpdq;fis Ma;T nra;tJ MFk;. ghpzhkj;jpd; cz;ikahd 
rhl;rpfs; my;yJ ghpzhkj;jpd; gy;NtW Gtpapay; mLf;FfSf;fhd 
Mtzq;fshf Gijgbtq;fs; fUjg;gLfpd;wd. G+kpapd; gbtg; 
ghiwfspy; jhtuq;fs; my;yJ tpyq;Ffspd; vr;rq;fs; ghJfhf;fg;gLjy; 
Gijgbtkhf;fk; vdg;gLk;. ,tw;wpy; %d;W Kf;fpa tiffs; cs;sd.  

 
1. vQ;rpa cly; gFjpfs; (Actual Remains):  

 
 tpyq;Ffspd; kpff; fbdkhd cly; gFjpfshd vYk;Gfs;> gw;fs; 

my;yJ xLfs; Mfpait G+kpapd; mLf;Ffspy; khw;wkpy;yhky; mg;gbNa 
ghJfhf;fg;gLfpd;wd. ,J Gijgbtkhf;fypy; mjpfk; fhzg;gLk; Kiw 
MFk;. fly; tho; tpyq;Ffs; ,we;jgpd; mtw;wpd; fbdkhd gFjpfshd 
vYk;Gfs;> XLfs; Nghd;wit gbTfshy; %lg;gl;L NkYk; 
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Nrjkilahky; ghJfhf;fg;gLfpd;wd. fly; ePhpy; cs;s 
cg;Gj;jd;ikahy; mit nflhky; ghJfhf;fg;gLfpd;wd. gbTfs; 
fbdkhfp mt;tpyq;fpdg; gFjpapd; Nkw;Gwk; ciwNghy; my;yJ 
mLf;Ffshfg; gbfpwJ. vLj;Jf;fhl;lhf 22 Mapuk; Mz;LfSf;F Kd;g 
tho;e;j fk;gsp khk;%j; ahidfs; irgPhpahtpd; ciwe;j flw;fiug; 
gFjpapy; KO clYk;l gbtkhf khwp ghJfhf;fg;gl;bUe;jJ.  
 

 nghk;nga; vd;w goq;fhy efuj;jpy;> ntRtpa]; vhpkiy ntbj;j NghJ 
ntspNaw;wg;gl;l vhpkiyr; rhk;gypy; rpy kdpjh;fs; kw;Wk; tpyq;Ffspd; 
cly;fs; KOikahf ghJfhf;fg;gl;bUe;jd.  

 
2. fy;yhjy; (Petrifaction):  

 

 tpyq;Ffs; ,we;j gpd;dh; mtw;wpd; cz;ikahd cly; gFjpfspd; 
%yf;$Wfs;> jhJ cg;Gfspd; %yf;$Wfshy; gjpyPL nra;ag;gLfpd;wd. 
NkYk; mtw;wpd; %y cly; gFjpfs;> rpwpJ rpwpjhf mope;J tpLfpd;wd. 
,k;Kiwapyhd Gijgbtkhf;fy; Kiw fy;yhjy; vdg;gLk;. 
,k;Kiwapyhd Gijgbtkhf;fy; Kiwapy; ,Uk;G igiul;Lfs;> rpypfh> 
fhy;rpak; fhh;gNdl; kw;Wk; fhy;rpak; kw;Wk; nkf;dPrpaj;jpd; 
igfhh;gNdl;Lfs; Nghd;w Kf;fpa jhJ cg;Gf;fs; ngUk; 
gzpahw;Wfpd;wd.  
 

3. ,aw;ifahd mr;RfSk; thh;g;GfSk;:  
 

 ,we;j tpyq;Ffspd; cly;fs; gbg;gbahf rpije;j gpd;Gk;> mtw;wpd; 
cly; nkd;ikahd NrW Nghd;w gFjpapy; mopahj gjpit 
cUthf;Ffpd;wd. ,g;gjpT gpd;G fbdkhfp fy;yhf khWfpwJ. ,t;tifg; 
gjpTfs; mr;Rfs; vdg;gLk;. ,e;j mr;Rfspd; cl;Gwk; cs;s Fopfs; 
jhJ cg;Gfshy; epug;gg;gl;L gbtkhf khWfpd;wd. ,it thh;g;Gfs; 
vdg;gLk;. tpyq;Ffspd; fbdkhf;fg;gl;l kyg;nghUl;fs;> 
Nfhg;Nuhiyl;Lfs; (Coprolites) vDk; rpW cUz;ilfshf 
fhzg;gLfpd;wd. ,e;j Nfhg;Nuhiyl;Lfis Ma;T nra;tjhy; 
tuyhw;Wf;F Ke;ija fhyj;jpy; tho;e;j tpyq;Fspd; czTg; 
gof;fj;jpid mwpe;J nfhs;syhk;.  
 

xg;gPl;L cs;sikg;gpay; rhd;Wfs;:  
 
 ntt;NtW caphpdj; njhFg;Gfspd; mikg;gpy; fhzg;gLk; xw;Wikfs; 

mtw;Wf;fpilNa cs;s njhlh;ig Rl;bf;fhl;Lfpd;wd. vLj;Jf;fhl;lhf 
ntt;NtW KJnfYk;gp tpyq;Ffspd; Kd;dq;fhy;fs; Fwpj;j xg;gPl;L 
Ma;T mtw;wpd; mikg;gpy; cs;s xw;Wikiaf; Fwpf;fpwJ. ,j;jifa 
njhlh;ig> mikg;nghj;j cWg;Gfs;. nranyhj;j cWg;Gfs;> vr;r 
cWg;Gfs;> ,izg;G caphpfs; kw;Wk; KJkuG cWg;G kPl;rp (Atavism) 
Mfpa jiyg;Gfspy; mwpayhk;.  
 

mikg;nghj;j cWg;Gfs; (Homologous Structures):  
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 KJnfYk;gpfspd; Kd;dq;fhy;fs; kw;Wk; gpd;dq;fhy;fs; Fwpj;j xg;gPl;L 
clw;$wpay; Ma;Tfs;> mitaidj;Jk; xNu mbg;gil tiutpiaf; 
nfhz;bUf;fpwJ vd;gijf; fhl;LfpwJ. ntt;NtW KJnfYk;gpfspd; 
Kd;dq;ffhy;fspd; mbg;gil mikg;gpy;> xw;Wikfs; fhzg;gLfpd;wd. 
mitaidj;Jk; Nkw;if vYk;G> Mu vYk;G> my;dh> kzpf;fl;L 
vYk;Gfs;> cs;sq;if vYk;Gfs; kw;Wk; iftpuy; vYk;Gfs; Nghd;w xNu 
tpjkhd vYk;Gfshy; Mf;fg;gl;Ls;sd.  

 

 cUthf;fj;jpy; xNu khjphpahf mike;J Mdhy; ntt;NtW nray;fis 
nra;af;$ba cWg;Gfs; mikg;nghj;j cWg;Gfs; vdg;gLk;. ,it tphp 
ghpzhkj;ij (Divergent Evolution) Vw;gLj;jf;$bait.  

 

 ,Nj Nghy; fhfpjg; G+tpy; (Bougainvillea) cs;s Kl;fs; kw;Wk; Riu 
(Curcurbita) kw;Wk; gl;lhzpapy; (Pisum Sativum) fhzg;gLk; gw;Wf; 
fk;gpfs; mikg;nghj;j cWg;Gfshf cs;sd. fhfpjg; G+tpy; cs;s 
Kl;fs; mtw;iw Nka;r;ry; tpyq;FfspypUe;J ghJfhf;fpd;wd. Riu 
kw;Wk; gl;lhzpapy; (Pisum sativum) cs;s gw;Wf; fk;gpfs; gw;wpg; glu 
cjTfpd;wd.  

 
nranyhj;j cWg;Gfs; (Analogous Stuctures):  
 

 mikg;G mbg;gilapy; NtWgl;bUe;jhYk; xNutpjkhd nraiyr; nra;af; 
$ba cWg;Gfs;> nranyhj;j cWg;Gfs; vdg;gLk;. vLj;Jf;fhl;lhf 
gwitfs; kw;Wk; G+r;rpfspd; ,wf;iffs; ntt;NtW Njhw;w mikg;igg; 
ngw;wpUe;jhYk; mit 'gwj;jy;' vd;w xNu nraiyr; nra;fpd;wd. ,J 
Ftp ghpzhkj;jpw;F (Convergent Evolution) topNfhYfpwJ.  

 
 ghY}l;b kw;Wk; Mf;Nlhg]; Mfpatw;wpd; fz;fs; kw;Wk; ngq;Ftpd; 

kw;Wk; lhy;gpd;fspy; fhzg;gLk; jirahyhd mfyj; JLg;Gfs; 
(Flippers) Mfpait nranyhj;j cWg;GfSf;Fg; gpw vLj;Jf;fhl;Lfs; 
MFk;. rPdpf; fpoq;fpy; Nth; khw;WU kw;Wk;> cUisf; fpoq;fpd; jz;bd; 
khw;WU Mfpait nrynyhj;j cWg;Gfs; MFk;. ,uz;L jhtuq;fspYk; 
,it 'czT Nrkpg;G' vd;w nghJthd nraiy Nkw;nfhs;fpd;wd.  

 
vr;r cWg;Gfs; (Vestigial Organs):  
 
 xU rpy cWg;Gfshy; mtw;iwg; ngw;Ws;s caphpdq;fSf;F ve;jg; 

gaDk; ,y;iy. NkYk; caphpfspd; caph;tho;f;iff;Fk; mit 
Njitaw;wit. ,itNa vr;r cWg;Gfs; vdg;gLk;.  

 
 caphpdq;fspy;> cWg;Gfspd; kPjq;fshff; fUjg;gLfpd;w vr;r cWg;Gfs; 

mtw;wpd; %jhij caphpdq;fspy; ed;F tsh;r;rp ngw;Wr;> nray;gLk; 
cWg;Gfshf ,Ue;jpUf;f$Lk;. Mdhy; gad;gLj;jg;glhj fhuzj;jhy; 
ghpzhkj;jpd; Nghf;fpy; mit kiwe;jpUf;fyhk;. vLj;Jf;fhl;lhf 
kdpjdpd; Fly;thy;> ngUq;Fly; gpJf;fj;jpd; vQ;rpa gFjp MFk;. ,it 
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Kay; Nghd;w jhtu cz;zpfspy; nray;gLk; cWg;Gfshf cs;sd. 
,tw;wpd; ngUq;Fly; gpJf;fg;gFjpapy; nry;YNyh]; nrhpj;jy; epfo;r;rp 
eilngWk;. kdpj cztpy; nry;YNyh]pd; Njit Fiwe;jjhy; 
ngUq;Fly; gpJf;fk; nraypoe;J mstpy; Fd;wp GOg;Nghd;w Fly;thy; 
vd;Dk; vr;r cWg;ghf khwpaJ. thy; Ks;nsYk;G> mwpTg;gw;fs;> fhjpy; 
cs;s jirfs;> cly; cNuhkq;fs;> Mz;fspy; khh;gfk; kw;Wk; 
fz;fspy; cs;s epf;bNlbq; rt;T Nghd;wit kdpjdpy; fhzg;gLk; gpw 
vr;r cWg;GfshFk;.  

 
,izg;G caphpfs; (Connecting Links):  
 
 ,uz;L khWgl;l njhFg;igr; Nrh;e;j caphpdq;fspd; gz;GfisAk; 

xUq;Nf ngw;Ws;s caphpdq;fs; ,izg;G caphpfs; vdg;gLk;. v.fh. 
nghpNgl;l]; (tisj;jirg; GOf;fs; kw;Wk; fZf;fhypfs; njhFjpfis 
,izf;Fk; caphp). Mh;f;fpNahg;nlhpf;]; (Ch;td kw;Wk; gwitfis 
,izf;Fk; caphp).  

 
KJ kuG cWg;Gfs; kPl;rp (Atavistic Organs):  
 
 ed;F ghpzhkk; ngw;w caphpdq;fspy;> jpBnud vr;r cWg;Gfs; ntspj; 

Njhd;WtJ KJ kuG cWg;G kPl;rp vdg;gLk;. v.fh. kdpjdpy; 
tsh;fUtpy; thy; ,Ug;gJ KJ kuG cWg;G kPl;rp MFk;.  

 
fUtpay; rhd;Wfs; (Embryological Evidences):  
 

 fUtpay; vd;gJ fUKl;ilapypUe;J KO caphpdk; tsh;r;rp miltijg; 
gbf;Fk; mwptpay; gphpT MFk;. ntt;NtW caphpdq;fspd; fU 
tsh;r;rpia ftdkhf MuhAk; NghJ> mtw;Wf;fpilNa fUtsh;r;rp 
epiyfspYk;> tbtq;fspYk; xw;Wik ,Ug;gJ czug;gLfpwJ.  

 
 midj;J KJnfYk;gpfspYk; ,jaj;jpd; fUtsh;r;rp xNu Kiwapy; 

eilngWfpwJ. ,itaidj;jpYk; Xhpizf; Foy; Nghd;w mikg;G 
Njhd;wp gpd;dh; ,t;tikg;G kPd;fspy; ,uz;l miwfisAila 
,jakhfTk;> ,Utho;tpfspYk;> ngUk;ghyhd Ch;tdtw;wpYk; %d;W 
miwfis cila ,jakhfTk;> Kjiy> gwitfs; kw;Wk; 
ghY}l;bfspy; ehd;F miwfis cila ,jakhfTk; tsh;r;rp 
milfpwJ. midj;J KJnfYk;gpfSf;Fk; nghJthd %jhij caphpdk; 
,Ue;jij ,t;nthw;Wik fhl;LfpwJ.  

 
 ,jdhy;> 19k; E}w;whz;ilr; Nrh;e;j mwptpay; mwpQHfs;> cah;epiy 

tpyq;Ffs; jkJ fU tsh;r;rpapd; NghJ fPo;epiy tpyq;Ffspd; 
(%jhijah;fs;) fUtsh;r;rp epiyfisf; flg;gjhff; fUjpdh;. vh;d];l; 
thd; N`f;fy; caph;topj; Njhw;w tpjp (caph; kugpay; tpjp) (Biogenetic 
Law) my;yJ njhFj;Jiuf; Nfhl;ghl;il (Recapitulation Theory) 
cUthf;fpdhh;. ,jd; gb xU jdp caphpdj;jpd; tho;f;if Row;rp (jdp 
caphp tsh;r;rp) (Ontogeny) mt;Taphpapd; ,dtuyhw;iwj; (Phylogeny) 
njhFj;Jiuf;fpwJ. ,jid 'xU jdp caphpapd; fU tsh;r;rp mjd; ,d 
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tuyhw;iw njhFj;Jiuf;fpwJ" (Ontogeny Recapitulates Phylogeny) 
vdyhk;. cah;epiy tpyq;Ffspd; fU tsh;r;rp epiyfs;> mjd; %jhij 
tpyq;Ffspd; Kjph; caphpiag; Nghy cs;sd. kdpj fUtsh;r;rpapd; 
NghJ Njhd;Wk; njhz;il nrTs; gpsTfs;> fU czTg; ig kw;Wk; 
thy; Mfpatw;iw ,jw;F vLj;J fhl;Lfshff; $wyhk;.  

 
 caph; kugpay; tpjp midj;J caphpdq;fSf;Fk; nghUe;Jtjpy;iy. 

tpyq;Ffspd; fUtsh;r;rp epiyfs; mjd; %jhijah;fspd; Kjph; 
caph;fisg; Nghy ,Ug;gjpy;iy vd ,g;NghJ ek;gg;gLfpwJ. kdpjf; fU 
tsh;r;rpapd; NghJ %jhij tpyq;Ffspd; fU tsh;r;rp epiyfis 
kl;LNk fhl;Lfpd;wdNt jtpu mit Kjph; caphpiag; 
Nghd;wpUg;gjpy;iy.  

 
 gy;NtW caphpdq;fspd; fUf;fSf;fpilNaahd xg;gPl;L Ma;T> mtw;wpd; 

mikg;gpYs;s xw;Wikiaf; fhl;Lfpd;wd. kPd;> rykhd;lh;> Mik> Nfhop 
kw;Wk; kdpjf; fUf;fs; xw;iwr; nry;yhd fUKl;ilapy; Jtq;fp 
gpsj;jy; Kiwapy; gy;fpg; ngUfp> fUf;Nfhskhfp gpd;G %tLf;F 
fUf;Nfhskhf khw;wk; milfpd;wd. Nkw;$wpa ,g;gz;G midj;J 
tpyq;FfSk; nghJthd %jhijaplkpUe;J Njhd;wpapUg;gijNa 
fhl;LfpwJ.  

 
%yf;$W rhd;Wfs;:  
 
 mLj;jLj;j jiyKiwfspy; b.vd;.V. kw;Wk; Mh;.vd;.V. Nghd;w 

%yf;$Wfs; kw;Wk; Gujq;fspd; thpir mikg;gpy; Vw;gLk; 
khw;wq;fisNa %yf;$W ghpzhkk; Fwpf;fpwJ. %yf;$Wfspd; mikg;gpy; 
Vw;gLk; khw;wq;fis tpsf;f ghpzhk caphpay; kw;Wk; ,df;$l;l 
kugpay; Nfhl;ghLfs; gad;gLfpd;wd.  

 
 caphpdq;fspd; tho;tpay; epfo;Tfisf; fl;Lg;gLj;Jk; Gujq;fs; kw;Wk; 

gpw %yf;$Wfis rpw;wpdq;fspilNa ghJfhf;f KbtJ %yf;$W 
caphpay; gphptpd; gaDs;s tsh;r;rp MFk;. ghJfhf;fg;gl;l 
,k;%yf;$Wfspy; (DNA, RNA kw;Wk; Gujq;fs;) fhyg;Nghf;fpy; Vw;gLk; 
xU rpwpa khw;wk; '%yf;$W fbfhuk;' (Molecular Clock) vd 
miof;fg;gLfpwJ. ghpzhkk; Fwpj;j Ma;Tfspy; gad;gLk; %yf;$Wfs; 
irl;NlhFNuhk; - rp (Rthr topg;ghij) kw;Wk; iuNghNrhk; Mh;.vd;.V. 
(Gujr; Nrh;f;if) Mfpait MFk;.  

 
caphpag; ghpzhkf; Nfhl;ghLfs;  
yhkhh;f;fpd; Nfhl;ghL:  
 
 [Pd; ghg;b];l; b yhkhh;f; vd;gth; jhd; Kjd; Kjyhf ghpzhkf; 

Nfhl;ghl;bid jdJ Gfo;tha;e;j 'tpyq;fpay; jj;Jtk;' (Philosophic 
Zoologique) (1809) vd;w E}ypy; Fwpg;gpl;Ls;shh;. yhkhh;f; Nfhl;ghl;bd; 
,uz;L Kf;fpaf; nfhs;ifs;.  

 
1. gad;gL kw;Wk; gad;glhf; Nfhl;ghL:  
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 mbf;fbg; gad;gLj;jg;gLk; cWg;Gfs; mstpy; nghpjhfpd;wd. mNj 
Ntisapy; gad;gLj;jg;glhj cWg;Gfs; rpije;J mopfpd;wd. xl;lfr; 
rptpq;fpapd; fOj;J> gad;gL tpjpf;Fk; kw;Wk; ghk;Gfspy; fhy;fs; 
,y;yhj; jd;ik gad;glh tpjpf;Fk; vLj;Jf;fhl;Lfs; MFk;.  
 

2. ngwg;gl;l gz;Gfs; kuG flj;jy; Nfhl;ghL:  
 xU caphpdj;jpd; tho;ehspd; NghJ cUthf;fg;gLk; gz;Gfs;> ngwg;gl;l 

gz;Gfs; vdg;gLk;. ,g;gz;Gfs; mLj;j jiyKiwf;F flj;jg;gLfpd;wd.  
 

yhkhh;f; Nfhl;ghl;bw;fhd vjph; fUj;Jfs;:  
 
 Mf];l; tP];khd; vd;gth; yhkhh;f;rpd; ngw;wgz;Gfs; flj;jg;gLjy; 

Nfhl;ghl;bidj;' jtnwd;W ep&gpj;jhh;. ,th;> jdJ Nrhjidapy; 
njhlh;e;J ,UgJ jiyKiwfshf Rz;nlypfspd; thypidj; Jz;bj;J 
gpd;dh; ,dg;ngUf;fj;jpy; <LgLj;jpdhh;. Kbtpy; midj;J Rz;nlypfSk; 
KOikahd thYlNd gpwe;jd. ,jd; %yk; cly; nry;fspy; Vw;gLk; 
khw;wk; mLj;j jiyKiwf;Ff; flj;jg;glhJ vd;Wk;> ,dg;ngUf;f 
nry;fspy; Vw;gLk; khw;wq;fs; kl;LNk kuGf;flj;jYf;F chpad vd;Wk; 
tP];khd; ep&gpj;jhh;.  

 
Gjpa – yhkhh;f;fpak;:  
 
 yhkhh;f; Nfhl;ghl;il Mjhpf;Fk; (Gjpa yhkhh;fpah;fs;) Nfhg;> M];gh;d;> 

gf;fhh;l; kw;Wk; ];ngd;rh; Nghd;Nwhh;. ,f;Nfhl;ghl;bid mwptpay; 
mbg;gilapy; tpsf;f Kad;wdh;. midj;J caphpdq;fSk; #oYf;Nfw;g 
jq;fisj; jftikj;Jf; nfhs;Sk; vd;gJ nghJthdJ vdf; fUjpdh;. 
Rw;Wr;#oypy; khw;wq;fs; Vw;gLk;NghJ mjw;Nfw;g jq;fisj; 
jftikj;Jf; nfhs;tjw;fhf Gjpa gz;Gfis caphpdq;fs; ngw;Wf; 
nfhs;fpd;wd. Gwr; #oypy; Vw;gLk; khw;wk; mtw;wpd; cly; nry;fisj; 
J}z;b rpy 'Rug;Gfisr; Ruf;f itf;fpd;wd. ,it ,uj;jj;jpd; %ykhf 
,dr; nry;fis mile;J mLj;j Nra; caphpdq;fspy; khw;wq;fis 
Vw;gLj;Jfpd;wd.  

 
lhh;tpdpd; ,aw;ifj; Njh;T Nfhl;ghL:  
 
 rhh;y]; lhh;tpd; jdJ ghpzhkf; Nfhl;;ghl;il ',aw;ifj; Njh;T top 

rpw;wpdj; Njhw;wk;" vd;w E}ypy; tpsf;fpAs;shh;. ,th; cyfpd; 
gygFjpfspy; gazk; Nkw;nfhz;L> jhtuq;fs; kw;Wk; tpyq;Ffisf; 
Fwpj;J tphpthf Ma;T nra;jhh;. mth; caphpdq;fSf;fpilNa gy;NtW 
tifahd kw;Wk; Fwpg;gplj;jf;f xw;Wikfs; fhzg;gLtijAk;> mit 
#oYf;Nfw;g nghUj;jkhd jftikg;Gfisg; ngw;wpUg;gijAk; 
fz;lwpe;jhh;. mt;thW jFjp ngw;w caphpdq;fs; jFjpngwhj 
caphpdq;fistpl ed;F thOk; vd;Wk;> mit mjpf thhpR caphpfis 
cUthf;Fk; vd;Wk;> ,jw;F ,aw;if njhpe;njLj;jy; xU fhuzk; vd;Wk; 
ep&gpj;jhh;.  

 
 lhh;tpd; Nfhl;ghL> gy;NtW cz;ikfs;> fUj;Jf;fs; kw;Wk; jhf;fq;fis 

mbg;gilahff; nfhz;ljhFk;. mitahtd>  
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1. kpif ,dg;ngUf;fk; (my;yJ) mstw;w gpwg;gpj;jy; jpwd;  

 
 midj;J caphpdq;fSk; jd; ,df;$l;lj;ij mjpf vz;zpf;ifapy; 

ngUf;fkilar; nra;fpd;wd. vLj;Jf;fhl;lhf> rhy;kd; kPd;fs; 
,dg;ngUf;f fhyj;jpy; Rkhh; 28 kpy;ypad; Kl;ilfis ,Lfpd;wd. 
mtw;wpd; midj;J Kl;ilfSk; nghpj;jhy; rpy jiyKiwfspNyNa 
fly; KOJk; rhy;khd; kPd; epiwe;J fhzg;gLk;. kpff;Fiwthd 
,dg;ngUf;fj;jpwd; cila ahid> jdJ tho;ehspy; 6 Fl;bfis 
kl;LNk <Dk;. jilNaJk; Vw;glhj epiyapy; Vwj;jho 750 
Mz;Lfspy; 6 kpy;ypad; thhpRfis ahid cUthf;fpapUf;Fk;.  

 
2. tho;f;ifg; Nghuhl;lk;:  

 
 caphpdq;fs;> czT> ,Ug;gplk; kw;Wk; ,dg;ngUf;fj; Jizf;fhfg; 

NghuhLfpd;wd. ,it fl;Lg;gLj;Jk; fhuzpfshf khWk; epiyapy; 
,df;$l;l cWg;gpdh;fSf;fpilNa Nghl;b Vw;gLfpwJ. lhh;tpd; 
,g;Nghuhl;lq;fis %d;W topfspy; tpsf;Ffpwhh;.  

 
 rpw;wpdq;fSf;Fs;shd Nghuhl;lk; - xNu rpw;wpdj;ijr; Nrh;e;j 

caphpdq;fSf;fpilNa czT> ,Ug;gplk; kw;Wk; ,dg;ngUf;fj; 
Jizf;fhf Vw;gLk; Nghuhl;lk;.  

 
 rpw;wpdq;fSf;fpilNaahd Nghuhl;lk; - ntt;NtW 

rpw;wpdq;fSf;fpilNa czT kw;Wk; ,Ug;gplj;jpw;fhd Nghuhl;lk;.  
 
 Rw;Wr;#oYld; Nghuhl;lk; - fhyepiy NtWghL> nts;sk;> epyeLf;fk;> 

twl;rp kw;Wk; gy #oy; fhuzpfSld; ,zf;fkhtjw;fhd Nghuhl;lk;;  
 
 ve;j ,uz;L caphpdq;fSk; xd;W Nghy; ,Ug;gjpy;iy. cUtnkhj;j 

,ul;ilah;fspilNa $l NtWghLfs; fhzg;gLk;. xNu ngw;NwhUf;Fg; 
gpwf;Fk; Foe;ijfs; $l epwk;> cauk;. gof;f tof;fq;fs; Nghd;w 
gz;Gfshy; NtWgl;Ls;sdh;. tpyq;Ffspy; Njhd;Wk; gaDs;s 
khWghLfs;> mtw;iw mtjpfspypUe;J kPl;f cjTfpd;wd. ,g;gz;Gfs; 
mLj;j jiyKiwf;Ff; flj;jg;gLfpd;wd.  

 
,aw;ifj; Njh;T top rpw;wpdj; Njhw;wk;:  
 
 lhh;tpdpd; $w;Wg;gb ,aw;ifNa kpfr; rpwe;j Njh;e;njLf;Fk; rf;jp MFk;. 

rpwpa jdpikg;gLj;jg;gl;l FO caphpdq;fspy;> ,aw;ifj; Njh;T 
fhuzkhf Gjpa rpw;wpdk; Njhd;Wtij lhh;tpd; xg;gpLfpwhh;. 
tho;tjw;fhd Nghuhl;lNk> jFjp tha;e;j caphpdq;fs; jg;gpg; 
gpiog;gjw;fhd fhuzk; vd;W mth; fUjpdhh;. mt;tif caphpdq;fs; 
khWgl;l #o;epiyf; Nfw;g tho jd;ikj; jftikj;Jf; nfhs;fpd;wd.  

 
lhh;tpdpaj;jpw;fhd vjph;fUj;Jf;fs;:  
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 lhh;tpdpaf; Nfhl;ghl;bw;F vjpuhf vOe;j rpy vjph;fUj;Jf;fs;:  
 
 khWghLfs; Njhd;Wk; Kiw Fwpe;J lhh;tpd; rhpahf tpsf;ftpy;iy.  

 
 jFjpAila gpioj;jy; vd;gij kl;Lk; lhh;tpdpak; tpsf;FfpwJ. Mdhy; 

tpyq;Ffs; mj;jFjpia vt;thW ngWfpd;wd vd;gij tpsf;ftpy;iy. 
  

 ngUk;ghYk; mLj;j jiyKiwf;Ff; flj;jg;glhj rpW khWghLfis 
kl;LNk lhh;tpd; ftdj;jpy; nfhz;lhh;.  
 

 cly; nry; kw;Wk; ,dg;ngUf;f nry;fspy; Vw;gLk; khw;wq;fis mth; 
NtWgLj;jtpy;iy. 
  

 vr;r cWg;Gfs;> mope;Jtpl;ld khk;%j; ahidfspd; ePskhd je;jq;fs; 
kw;Wk; mah;yhe;J khd;fspd; ePskhd nfhk;Gfs; Nghd;w msTf;fjpkhf 
rpwg;Gg; ngw;wpUj;jy; Fwpj;J lhh;tpd; tpsf;f Kw;gltpy;iy.  

 
Gjpa lhh;tpdpak;:  
 
 ,aw;ifj; Njh;T topahf ghpzhkk; eilngWfpwJ vd;Dk; lhh;tpdpa 

Nfhl;ghl;bw;fhd Gjpa tpsf;fq;fNs Gjpa lhh;tpdpak; vdg;gLk;. 
Vnddpy;> lhh;tpdpaf; Nfhl;ghL mJ Njhd;wpa fhyj;jpypUe;J gy;NtW 
khw;wq;fisr; re;jpj;jJ. ghpzhkk; Fwpj;j Gjpa cz;ikfs; kw;Wk; 
mwptpay; fz;Lgpbg;Gfs; Mfpatw;wpd; mbg;gilapy; lhh;tpdpak; gy;NtW 
khw;wq;fisg; ngw;wJ. NkYk; thy;];> n`d;hpr;> N`f;fy;> tP];Nkd; 
kw;Wk; nkd;ly; MfpNahh; ,f;Nfhl;ghl;bid Mjupj;jdh;. jpBh; khw;wk;> 
khWghLfs;> jdpikg;gLj;jy; kw;Wk; ,aw;ifj; Njh;T fhuzkhf xU 
,df; $l;lj;jpd; kugZ epfo;ntz;fspy; Vw;gLk; khWghLfis 
,f;Nfhl;ghL typAWj;JfpwJ.  

  
jpBh; khw;wf; Nfhl;ghL:  
 
 jpbh; khw;wf; Nfhl;ghl;il Kd; itj;jth; `pNfh b tphp]; Mthh;. jpBh; 

khw;wk; vd;gJ caphpdq;fspy; Vw;gLk; cldbahd rPuw;w kw;Wk; 
kuGflj;jypy; gq;Nfw;fhj khw;wq;fs; MFk;. `pNfh b tphp];> me;jp 
ke;jhiu (<NdhjPuh yhkhh;f;fpahdh) jhtuj;jpy; Ma;T Nkw;nfhz;L> 
mjpy; jpBh; khw;wk; fhuzkhf Vw;gl;l khWghLfisf; fz;lwpe;jhh;.  

 
 nghpa kw;Wk; cldbahf Vw;gLk; khWghLfs; kl;LNk Gjpa rpw;wpdk; 

Njhd;Wtjw;Ff; fhuzk; vd;gJ b tphp]; fUj;jhFk;. Mdhy; yhkhh;f; 
kw;Wk; lhh;tpd; MfpNahh; caphpdq;fspy; vw;gLk; gbg;gbahd khWghLfs; 
midj;Jk; xd;W Nrh;e;J Gjpa rpw;wpdk; cUthff; fhuzkhfpw;W vd;W 
ek;gpdh;.  
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jpBh; khw;wf; Nfhl;ghl;bd; rpwg;Gg; gz;Gfs;:  
 

 jpBh; khw;wk; my;yJ njhlh;r;rpaw;w khWghLfs; mLj;j 
jiyKiwf;Ff; flj;jg;gLk; jd;ik nfhz;lJ.  
 

 ,aw;ifahf ,dg;ngUf;fk; nra;Ak; ,df;$l;lj;jpy; mt;tg;NghJ jpBh; 
khw;wq;fs; vw;gLk;.  
 

 jpBh; khw;wk; KOikahd epfo;T Mjyhy; ,ilg;gl;l caphpdq;fs; 
fhzg;glhJ.  
 

 jpBh; khw;wk; ,aw;ifj; Njh;Tf;F cg;gl;lJ MFk;.  
 

etPd cUthf;ff; Nfhl;ghL (Modern Synthetic Theory):  
 

 rPthy; iul;> /gp~;~h;> Nkah;> `f;];Ny Nghg;rhd;Rfp> rpk;];rd; kw;Wk; 
N`f;fy; Nghd;Nwhh; lhh;tpDf;Fg; ge;ija fz;Lgpbg;Gfspd; 
mbg;gilapy; ,aw;ifj; Njh;Tf; Nfhl;ghl;il tpsf;fpdh;. 
,f;Nfhl;ghl;bd;gb kugZ jpBh;khw;wk;> FNuhNkhNrhk; gpwo;r;rp> kugZ 
kWNrh;f;if> ,aw;ifj; Njh;T kw;Wk; ,dg;ngUf;f uPjpahf 
jdpikg;gLj;Jjy; Mfpa Ie;J mbg;gil fhuzpfs; fhpkg; ghpzhk 
epfo;Tf;Ff; fhuzkhfpd;wd.  

 
1. kugZ jpBh; khw;wk; vd;gJ kugZf;fspd; mikg;gpy; Vw;gLk; khw;wq;fs; 

MFk;. ,J kugZ jpBh; khw;wk; / Gs;sp jpBh; khw;wk; vd;Wk; 
miof;fg;gLk;. ,J caphpdq;fspd; Gwj; Njhw;wq;fis khw;wpaikj;J 
mtw;wpd; Nra; caphpfspy; khWghLfis cUthf;FfpwJ.  
 

2. FNuhNkhNrhk; gpwo;r;rp vd;gJ ePf;fk;> Nrh;j;jy;> ,ul;bg;ghf;fk;> 
jiyfPohf;fk; kw;Wk; ,lkhw;wk; fhuzkhf FNuhNkhNrhk; mikg;gpy; 
Vw;gLk; khw;wq;fs; MFk;. ,itAk; caphpdq;fspd; Gwj; Njhw;wq;fis 
khw;wpaikj;J mtw;wpd; Nra; caphpfspy; khWghLfis 
cUthf;Ffpd;wd.  
 

3. kugZ kWNrh;f;if vd;gJ Fd;wy; gphpjypd; NghJ Vw;gLk; FWf;nfjph; 
khw;wj;jhy; epfo;fpwJ. ,it xU rpw;wpdj;ijr; Nrh;e;j caphpdq;fspy; 
kugZ khw;wq;fis cUthf;Ffpd;wd. ,k;khw;wq;fs; mLj;j 
jiyKiwf;F flj;jg;gLk;.  
 

4. ,aw;ifj; Njh;T ve;j tpj kugZ khWghLfisAk; Njhw;Wtpg;gjpy;iy. 
Mdhy; Njh;T rf;jp rpy kugZ khw;wq;fis kl;LNk caphpdq;fspy; 
mDkjpf;fpwJ. kw;wit epuhfhpf;fg;gLfpd;wd. (ghpzhkj;jpw;fhd ce;J 
rf;jp). 
 

5. ,dg;ngUf;f uPjpahf jdpikg;gLj;Jjy; Kiwfs; njhlh;Gila 
caphpdq;fSf;fpilNa ,dg;ngUf;fk; eilngWtijj; jLf;fpwJ.  
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kdpj ,dj;jhy; cUthFk; ghpzhkk;:  
  
,aw;ifj; Njh;T (njhopw;rhiy nkyhdpdhf;fk;):  
 
 ,aw;ifj; Njh;T eilngWtij 'njhopw;rhiy nkyhdpd; Mf;fk;" %yk; 

njspthf tpsf;f KbAk;. fUk;Gs;sp me;jpg;G+r;rp (gp];ld; ngl;LNyhpah) 
apy; fhzg;gLk; njhopw;rhiy nkyhdpd; Mf;fk; ,aw;ifj; Njh;Tf;fhd 
kpfr; rpwe;j vLj;Jf;fhl;lhFk;. ,it> nts;is kw;Wk; fUg;G Mfpa 
,uz;L epwq;fspy; fhzg;gl;ld.  

  
 ,q;fpyhe;jpy; njhopy; kakhf;fYf;F Kd;G nts;is kw;Wk; fUg;Gepw 

me;jpg;G+r;rpfs; ,uz;LNk gutyhff; fhzg;gl;ld. njhopy;kakhf;fYf;F 
Kd;G fl;blq;fspd; nts;is epw Rthpd; gpd;Gyj;jpy; nts;is epw 
me;jpg;G+r;rpfs; nfhd;W vz;zpfsplkpUe;J vspjpy; jg;gpj;jd. 
njhopy;kakhf;fYf;Fg; gpd; kuq;fspd; jz;Lg; gFjpfs; 
njhopw;rhiyfspypUe;j ntspNaWk; Gif kw;Wk; fhpahy;> fhpa epwkhf 
khwpd. fUg;G epw me;jpg; G+r;rpfs; ,e;jf; fhpa kuj; jz;Lfspy; 
cUtkiwg;Gg; (Camouflage) ngw;wd. Mdhy; nts;is epwg;G+r;rpfs; 
nfhd;Wz;zpfshy; vspjpy; milahsk; fhzg;gl;ld. mjdhy; fhpa 
epwKila me;jpg;G+r;rpfs;> ,aw;ifahy; Njh;T nra;ag;gl;L mtw;wpd; 
vz;zpf;if nts;is epw me;jpg;G+r;rpfis tpl cah;e;jJ. ,aw;if> 
fUg;G epw Me;jpg;G+r;rpf;F Neh;kiw Njh;T mOj;jj;ij toq;fpaJ. xU 
,df;$l;lj;jpy; jFe;j jftikg;Gg; ngw;w caphpdq;fs; ,aw;ifj; Njh;T 
fhuzkhf mjpfkhd thhpRfis cUthf;Ftjhy; mtw;wpd; vz;zpf;if 
caUk; vd;gijNa Nkw;fz;l vLj;Jf;fhl;L czh;j;JfpwJ.  

 
 nraw;ifj; Njh;T vd;gJ fhLfs;> fly;fs; kw;Wk; kPd; tsq;fis 

kdpjd; kpifahfg; gad;gLj;JtJ> jPq;Faph;f; nfhy;ypfs;> fisf; 
nfhy;ypfs; kw;Wk; kUe;Jfisg; gad;gLj;JtJ Mfpa epfo;Tfspd; gf;f 
tpisthFk;. E}w;Wf; fzf;fhd Mz;Lfshf kdpjd; ntt;NtW 
tifahd eha;fisj; Njh;T nra;Js;shd;. ,it midj;Jk; xNu 
rpw;wpd eha;fspd; NtWgl;l khw;WUf;fs; MFk;. kdpjd; Gjpa 
,dq;fisf; FWfpa fhyj;jpy; cUthf;FtJ Nghy> jhuhskhd 
tsq;fs; kw;Wk; mjpf fhy msT Mfpatw;iwf; nfhz;L> ,aw;if 
Njh;tpd; %yk; Gjpa rpw;wpdj;ij vspjhf cUthf;f KbAk;.  

 
jftikg;Gg; guty; (Adaptive Radiation):  
 

 xU %jhij ,dj;jpypUe;J Gjpa rpw;wpdq;fs;> Gjpa thoplq;fspy; 
tho;tjw;Nfw;w jftikg;GfSld; Njhd;Wk; ghzhkepfo;T jftikg;Gg; 
guty; vdg;gLk;. jftikg;Gg; gutiy neUq;fpa njhlh;Gila 
caphpdq;fspy;> kpff; FWfpa fhy ,ilntspfspy; vspjpy; ep&gpf;fyhk;. 
lhh;tpdpd; FUtpfs; kw;Wk; M];jpNuypahitr; Nrh;e;j igg;ghY}l;bfs; 
Mfpait jftikg;Gg; gutYf;Fr; rpwe;j vLj;Jf;fhl;Lfs; MFk;. xU 
jdpikg;gLj;jg;gl;l Gtpapay; gug;gpy;> mikg;G kw;Wk; nraypy; 
xj;jpUf;Fk; xd;Wf;Fk; Nkw;gl;l jftikg;Gg; guty; Njhd;Wtjw;Ff; 
fhuzk; 'Ftp ghpzhkk;' MFk;.  
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lhh;tpdpd; FUtpfs;:  
 
 ,g;gwitfspd; %jhijah; 2 kpy;ypad; Mz;LfSf;F Kd;G fhyghf]; 

gFjpf;F te;J Nrh;e;jit. lhh;tpd; Ma;T Nkw;nfhz;l NghJ> cly; 
msT> myfpd; tbtk; kw;Wk; czTg;gof;fk; Mfpa gz;Gfshy; 
NtWgl;l 14 rpw;wpdq;fshfg; ghpzkpj;jpUe;jd. mtw;wpd; cly; msT 
kw;Wk; myfpd; tbtk; Mfpatw;wpy; vw;gl;l khWghLfshy; mit 
ntt;NtW tif czTfshd G+r;rpfs;> tpijfs;> fs;spj; jhtuj;jpd; 
kfue;jj; Njd; cLk;gpd; ,uj;jk; Mfpatw;iw cz;z KbfpwJ. 
,g;gz;Gfis ,aw;ifj; Njh;T> top elj;JfpwJ. lhh;tpd; fz;lwpe;j 
gy;NtW tif FUtpfisg; fhzyhk;.  

 
 lhh;tpdpd; FUtpfspy; cs;s b.vd;.V.f;fspy; fhzg;gLk; ALX1 

kugZf;fspy; Vw;gl;l rpwpa jpBh;khw;wk; lhh;tpdpa FUtpfspd; myF 
mikg;gpd; Gwg; gz;Gfspy; khw;wq;fis Vw;gLj;Jfpd;wJ.  

 
 M];jpNuypahtpy; cs;s igg;ghY}l;bfs; kw;Wk; tl mnkhpf;fhtpy; 

cs;s eQ;Rf;nfhb ghY}l;bfs; Mfpa ,uz;L Jiz tFg;igr; Nrh;e;j 
ghY}l;bfSk; czT tsk;> ,lg;ngah;r;rpj; jpwd; kw;Wk; fhy epiy 
Mfpatw;Wf;fhd jftikg;Gfis Nkw;nfhz;l Kiwg;gbNa ngw;Ws;sd. 
,it ,uz;Lk; nghJ %jhijahplkpUe;J 100 kpy;ypad; Mz;LfSf;F 
Kd; jdpahfg; gphpe;jd. gpd;dh; ,it xt;nthd;Wk; jdpj;jdp kuGf; 
fhy;fshf jd;dpay;ghfg; ghpzkpj;jd.  

 
 M];jpNuypa igg;ghY}l;bfs; kw;Wk; tl mnkhpf;f eQ;Rf; nfhb 

ghY}l;bfSk;> fhyj;jhYk;> Gtpg;gutyhYk; NtWgl;L ,Ue;jhYk; mit 
xNu thoplj;jpy; thOk; tho;f;if Kiwfisf; nfhz;l gy 
rpw;wpdq;fis cUthf;fpAs;sd. ,tw;wpd; tbtk;> ,lg;ngah;r;rp Kiw> 
czT+l;lk; kw;Wk; czT NjLk; Kiwapy; cs;s xw;Wik> mtw;wpd; 
NtWgl;l ,dg;ngUf;f Kiwfis mbg;gilahff; nfhz;lJ. 
,g;gz;Gfs; mtw;wpd; njspthd ghpzhkj; njhlh;Gfis tpsf;Ffpd;wd.  

 
 M];jpNuypahtpy; 200f;Fk; Nkw;gl;l igg;ghY}l;bfSk;> xU rpy 

rpw;wpdq;fisr; Nrh;e;j eQ;Rf; nfhb ghY}l;bfSk; tho;fpd;wd. 
,g;igAila ghY}l;fs;> tl mnkhpf;fhtpy; gutpAs;s eQ;Rf; nfhb 
ghY}l;bfs; NghyNt jftikg;G guty; %yk; M];jpNuypahtpd; 
ntt;NtW thoplq;fspy; gutyhf tho;fpd;wd.  

 
ghpzhkk; eilngWk; Kiw:  
 
 Ez;ghpzhkk; (rpW mstpy; eilngWk; ghpzhkk;) vd;gJ xU 

,df;$l;lj;jpy; my;yPy; epfo;ntz;fspy; Vw;gLk;. khw;wq;fisf; 
Fwpf;fpwJ. ,aw;ifj; Njh;T> kugpay; efh;T> jpBh; khw;wk; kw;Wk; kugZ 
Xl;lk; Mfpa ehd;F mbg;gilf; fhuzpfshy;> ,df;$l;lj;jpd; my;yPy; 
epfo;ntz;fs; khw;wkilfpd;wd.  
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,aw;ifj; Njh;T:  
 
 xU Fwpg;gpl;l #o;epiyapy; xU my;yPy; (my;yJ NtWghila 

my;yPy;fspd; Nrh;f;if) xU caphpdj;ij thoTk;> ,dg;ngUf;fk; 
nra;aTk; jFjpg;gLj;Jk;NghJ> ,aw;ifj; Njh;T eilngWfpwJ. me;j 
my;yPy; jFjpiaf; Fiwf;Fk;NghJ mjd; epfo;ntz; mLj;jLj;j 
jiyKiwfspy; FiwfpwJ.  

 
 xU Fwpg;gpl;l kugZtpd; ghpzhkg; ghij vd;gJ> gy;NtW ghpzhk 

nray;Kiwfs; xNu Neuj;jpy; nray;gLtjd; tpisthFk;. 
vLj;Jf;fhl;lhf xU kugZtpd; my;yPy; epfo;ntz;> kugZ xl;lk; 
kw;Wk; kugpay; efh;T Mfpa ,uz;L fhuzpfshy; khw;wg;glyhk;. mNj 
Neuj;jpy; kw;nwhU kugZ jpBh; khw;wj;jpdhy;> ,aw;ifj; Njh;T 
Vw;fj;jf;f Gjpa my;yPiy cUthf;fyhk;.  

 
Njh;T Kiwfs;: %d;W tifahd ,aw;ifj; Njh;T Kiwfs; 
fhzg;gLfpd;wd.  
 
1. epiyg;gLj;Jjy; Njh;T (ika Nehf;Fj; Njh;T) (Centripetal Selection):  

 
 ,t;tifj; Njh;T Kiw epiyahd Rw;Wr;#oy; ,Uf;Fk;NghJ 

nray;gLfpwJ. ,k;Kiwapy; ruhrhp Gwj;Njhw;wg; gz;Gfs; cila 
caphpdq;fs; jg;gpg; gpiof;Fk;. Mdhy; ,U gf;fq;fspYk; cs;s 
#oYf;F xt;thj kpif gz;G caphpdq;fs;. caphpdj; njhifapypUe;J 
ePf;fg;gLk;. ,q;F Gjpa rpw;wpdkhf;fy; epfohJ. Mdhy; 
,df;$l;lj;jpw;Fs;> Gwj;njhw;wg; gz;Gfspy; cs;s epiyj;jd;ik 
mLj;jLj;j jiyKiwfspYk; khwhky; Ngzg;gLk;. vLj;Jf;fhl;lhf> 
Gaypd; NghJ jg;gp tho;e;j rpl;Lf;FUtpfs; vz;zpf;if ruhrhp msit 
xl;b ,Uf;Fk;. GaYF;Fj; jhf;Fg;gpbf;f ,ayhj rpl;Lf;FUtpfspd; 
vz;zpf;if khWghLfspd; tpspk;Gfspy; NrfukhfptpLfpwJ. ,g;Nghf;F 
epiyg;gLj;Jjy; Njh;tpidf; Fwpf;Fk;.  

 
,yf;F Nehf;fpa Njh;T Kiw (Directional Selection):  
 

 gbg;gbahf khw;wk; ngWk; Rw;Wr;#oy;> ,yf;F Nehf;fpa Njh;T Kiwf;F 
cl;gLj;jg;gLfpwJ ,t;tifahd Njh;T Kiwapy;> Gwj;Njhw;wg; gz;Gfs; 
gutypd; xU KidapypUe;J kWKidia Nehf;fp gbg;gbahf 
caphpdq;fs; ePf;fg;gLfpd;wd. ,jw;F vLj;Jf;fhl;lhf> Mz; kw;Wk; ngz; 
rpl;Lf; FUtpfspd; cly; mstpy; cs;s NtWghLfisf; $wyhk;. Mz; 
kw;Wk; ngz; rpl;Lf; FUtpfs; Gwj;Njhw;wj;jpy; xd;WNghyj; 
Njhd;wpdhYk;> mtw;wpd; cly; vil NtWghLfisf; fhzg;gLk;. ngz; 
FUtpfs; mjd; cly; vilNahL njhlh;Gila ,yf;F Nehf;fpa Njh;T 
Kiwia ntspf;fhl;LfpwJ.  
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cilj;jy; Kiwj; Njh;T ika tpyf;Fj; Njh;T) (Centrifugal Selection): 
 
 xNu tpjkhd Rw;Wr; #oy;> epiykhw;wk; ngw;W> gy;tif Rw;Wr;#oy; 

epiyfisf; nfhz;ljhf khWk;NghJ ,t;tifj; Njh;TKiw 
nray;gLfpwJ ,k;Kiwapy; ,UKidfspYk; fhzg;gLk; Gwj;Njhw;wg; 
gz;Gfis cila caphpdq;fs; Njh;T nra;ag;gLfpd;wd. Mdhy; ruhrhp 
Gwj;Njhw;wg; gz;Gfis cila caphpdq;fs; ,df;$l;lj;jpypUe;J 
ePf;fg;gLfpd;wd. ,jdhy; ,df;$l;lk; Jiz ,df;$l;lq;fs; my;yJ 
Jiz rpw;wpdq;fshfg; gphpfpd;wd. ,e;j mhpjhd tifj; Njh;T Kiwapy; 
,uz;L my;yJ ,uz;Lf;Fk; Nkw;gl;l khWgl;l rpw;wpdq;fs; 
Njhd;Wfpd;wd. ,J jftikg;Gg;guty; (Adaptive Radiation) vd;Wk; 
miof;fg;gLk;. vLj;Jf;fhl;L: fhyghf]; jPTfspy; thOk; lhh;tpdpd; 
FUtpfspy;> czthfg; gad;gLk; tpijapd; msTf;Nfw;g mtw;wpd; 
myFfspd; ePsk; khWgLfpwJ.  

 
 FOj; Njh;T kw;Wk; ghypdj; Njh;T Mfpait gpw Njh;T Kiwfs; MFk;. 

nghJ eyd; (Altruism) kw;Wk; cwTKiwj; Njh;T (Kin selection) 
Mfpait FOj; Njh;T Kiwapd; ,U Kf;fpa tiffshFk;.  

 
kugZ Xl;lk;  
 
 ,dr;nry;fs; topahf kugZf;fs; ,lk;ngah;jy; my;yJ xU 

,df;$l;lj;jpy; jdpg;gl;l caphpdq;fspd; cs;Nsw;wk; (cl;guty;) 
my;yJ ntspNaw;wk; (ntspg;guty;) Mfpait kugZ Xl;lk; vdg;gLk;. 
,df;$l;lj;jpDs; EioAk; caphpdq;fs; kw;Wk; ,dr;nry;fs; Gjpa 
my;yPy;fisf; nfhz;bUf;fyhk; my;yJ ,df;$l;lj;jpy; ,Uf;Fk; 
my;yPy;fspd; tpfpjj;ij tpl khWgl;l tpfpjq;fspy; Vw;fdNt cs;s 
my;yPy;fNs nfhz;L tug;glyhk;. ghpzhkk; epfo;tjw;fhd typikahd 
fhuzpahf kugZ xl;lk; jpfo;fpwJ.  

 
kugpay; efh;T / rPthy; iul; tpisT (Genetic Drift / Sewall Wright 
Effect):  
 

 tha;g;Gfs; fhuzkhf (khjphp Nrfhpj;jypy; gpio)> mLj;jLj;j 
jiiyKiwfspy; xU ,df;$l;lj;jpd; my;yPy; epfo;ntz;fspy; 
khw;wj;ij Vw;gLj;Jk; ghpzhk epfo;Nt kugpay; efh;T MFk;. kugpay; 
efh;T ,df;$l;lj;jpd; midj;J msTfspYk; eilngWk;. Mdhy; ,jd; 
tpisTfs; rpwpa ,df;$l;lj;jpy; typik cilajhf ,Uf;Fk; ,jd; 
tpisthf rpy my;yPy;fs; ,of;fg;glyhk;. (ed;ik jUk; my;yPy;fs; 
cl;gl) my;yJ rpy my;yPy;fs; epiyepWj;jg;glyhk;. ,aw;if ,lh;ghL 
fhuzkhf ,df;$l;lj;jpd; msT Fiwe;jpUe;jhYk; (rPrhfOj;J tpisT) 
my;yJ %y ,df;$l;lj;jpypUe;J xU rpWgFjp gphpe;J nrd;W Gjpa 
$l;lj;ij cUthf;fpdhYk; (epWtdh; tpisT) kugpay; efh;tpd; tpisT 
mjpfkhf ,Uf;Fk;.  
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jpBh; khw;wk;:  
 
 jpBh; khw;wk;> kugpay; khWghLfs; Njhd;Wtjw;fhd %yfhuzkhf 

,Ue;jhYk;> ngUk;ghyhd caphpdq;fspy; jpBh; khw;w tPjk; FiwthfNt 
,Uf;Fk;. vdNt xU my;yPy; epfo;ntz;zpy; Vw;gLk; Gjpa jpBh; khw;wk; 
mLj;jLj;j jiyKiwfspy; nghpa mstpy; ,Uf;fhJ.  

 
`hh;b tPd;ngh;f; nfhs;if (Hardy – Weinderg Principle):  
 

 jpwe;j ntspfspy; cs;s Gy;tiffs;> fhLfspy; fhzg;gLk; Xeha;fs;> 
kdpj clypy; fhzg;gLk; ghf;Bhpahf;fs; Nghd;w midj;J 
,df;$l;lq;fSk; ,aw;ifahf ghpzhkk; milgitNa. midj;J 
,df;$l;lq;fspYk; rpy kugZf;fshtJ ghpzhkj;jpw;F cs;shfpd;wd. 
ghpzhkk; vd;why; caphpdq;fs; epiwit Nehf;fp efh;fpd;wd. vd;W 
nghUsy;y. khwhf ,df; $l;lq;fs; mjd; kugpay; fl;likg;ig 
mLj;jLj;j jiyKiwfspy; khw;wpaikj;Jf; nfhs;Sfpd;wd vd;gjhFk;. 
vLj;Jf;fhl;lhf Xeha; ,df;$l;lj;jpy;> rhk;gy; epw cNuhkj;jpw;fhd 
kugZ epfo;ntz; khw;wk; ngw;W fUg;G epw cNuhkj;ij cUthf;Fk;. 
rpy Neuqfspy; ,JNghd;w khw;wq;fs; ,aw;ifj; Njh;T my;yJ 
tyirNghjy; my;yJ rpy rPuw;w epfo;Tfs; fhuzhf Vw;glyhk;.  

 
 xU ,df;$l;lj;jpy; ghpzhkk; epfohky; ,Ug;gjw;fhd epiyfis 

Muhayhk;. ,q;fpyhe;ijr; Nrh;e;j `hh;b kw;Wk; n[h;kdpiar; Nrh;e;j 
tPd;ngh;f; MfpNahh;" xU ,df;$l;lj;jpy; kugZ Xl;lk;> kugpay; efh;T. 
jpBh; khw;wk;> kugZ kWNrh;f;if kw;Wk; ,aw;ifj; Njh;T Mfpa 
fhuzpfs; ,y;yhj epiyapy; my;yPy;fspd; epfo;ntz; mLj;jLj;j 
jiyKiwfspYk; khwhky; ,Uf;Fk;" vdf;$wpdh;. xU ,df;$l;lk; 
`hh;b tPd;ngh;f; rkepiyapy; ,Uf;Fk;NghJ my;yPy;fspd; epfo;ntz; 
kw;Wk; kuG tif (Genotype) my;yJ my;yPy;fspd; njhFg;G Mfpait 
mLj;jLj;j jiyKiwfspYk; khwhky; epiyahdjhf ,Uf;Fk;. ghpzhkk; 
vd;gJ xU ,df;$l;lj;jpd; my;yPy; epfo;ntz;fspy; fhy Xl;lj;jpy; 
Vw;gLk; khw;wq;fs; MFk;. vdNt `hh;b tPd;ngh;f; rkepiyiaf; 
nfhz;bUf;Fk; ,df;$l;lj;jpy; ghpzhkk; epfohJ.  

 
 tz;Lfspd; kpfg;nghpa ,df;$l;lj;ij vLj;Jf;nfhz;lhy; fUQ;rhk;gy; 

(fUg;G) kw;Wk; ntsph; rhk;gy; Mfpa ,uz;L epwq;fspy; mit 
,Ug;gjhff; nfhs;syhk;. tz;Lfspd; cly; epwj;ijj; jPh;khdpf;Fk; 
kugZ 'A' MFk;. "AA" kw;Wk; "Aa" kugZthf;fk; cs;s tz;Lfs; 
fUQ;rhk;gy; epwKilajhfTk;> 'aa' kugZthf;fk; cs;s tz;Lfs; 
ntsph; rhk;gy; epwKilajhfTk; cs;sd. ,t;tpdf;$l;lj;jpy; 'A" 
my;yPypd; epfo;ntz; (p) 0.3 vdTk; kw;Wk; 'a' my;yPypd; epfo;ntz; (q) 
0.7 vdTk; ,Ue;jhy; p + p = 1 MFk;. `hh;b tPd;ngh;f; rkepiy ngw;w 
,df;$l;lj;jpy; mjd; kugZthf;f epfo;ntz;iz `hh;b – tPd;ngh;f; 
rkd;ghl;ilf; nfhz;L fzf;fplyhk;.  

 
  (p + q)2 = p2 + 2pq + q2 
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  p2  = AA d; epfo;ntz;  
  2pq  = Aa d; epfo;ntz;  
  q2 = aa d; epfo;ntz;  
  p = 0.3, q = 0.7 vdpy;  
  p2 = (0.3)2 = 0.09 = 9% AA  
  2pq = 2 (0.3) (0.7) = 0.42 = 42% Aa  
  q2 = (0.7)2 = 0.49 = 49% aa  
 

 ,jdhy; tz;L ,df;$l;lk; `hh;b tPd;ngh;f; rkepiyapy; ,Ug;gij 
mwpayhk;. ,r;rkepiyapYs;s tz;Lfs; ,dg;ngUf;fk; nra;jhy; mLj;j 
jiyKiwapy; my;yPy; kw;Wk; kugZthf;f epfo;ntz; fPo;f;fz;lthW 
mikAk;. mLj;j jiyKiwia cUthf;Fk; ,dr;nry; FOkj;jpd; 'A" 
kw;Wk; 'a' my;yPy;fspd; epfo;ntz; xNu khjphpahf ,Ue;jhy; mjd; 
re;jjpfspd; gz;Gfspy; ve;j khWghLfSk;  Njhd;whJ. mLj;j 
jiyKiw re;jjpfspd; kugZthf;f epfo;ntz; 9% AA, 42% Aa kw;Wk; 
49% aa MfNt ,Uf;Fk;.  

 
 ,t;tz;Lfs; rPuw;w Kiwapy; ,dg;ngUf;fk; nra;tjhff; nfhz;lhy; 

(Mz; kw;Wk; ngz; ,dr;nry;fis> ,dr;nry; FOkj;jpypUe;J Njh;T 
nra;jy;) mLj;j jiyKiw caphpdq;fspy; kugZthf;fk; 
Njhd;Wtjw;fhd epfo;jfT> ve;nje;j tifg; ngw;Nwhh; ,dr;nry;fs; 
,izfpd;wd vd;gijg; nghUj;J mikAk;.  

 
`hh;b – tPd;ngh;f; tpjpapd; Cfq;fs;:  
 
 jpBh; khw;wk; ,d;ik – jpBh; khw;wj;jpd; fhuzkhf Gjpa my;yPy; 

cUthf;fk;> kugZ ,ul;bg;giljy; my;yJ kugZ ePf;fk; Mfpa vJTk; 
,y;iy.  

 
rPuw;w ,dr;Nrh;f;if: 
 
 xt;nthU caphpdKk; ,dr;Nrh;f;ifapy; <LgLtjw;fhd tha;g;igg; 

ngWfpd;wd. Fwpg;gpl;l kugZ Mf;fj;jpw;F Kf;fpaj;Jtk; juhky; 
,tw;Wf;fpilNaahd ,dr;Nrh;f;if rPuw;w Kiwapy; cs;sJ.  

 
kugZ Xl;lk; ,d;ik:  
 ,df;$l;lj;jpypUe;J jdpg;gl;l caphpdq;fNsh my;yJ mtw;wpd; 

,dr;nry;fNsh cs;nry;if (cs;Nsw;wk;) my;yJ ntspr;nry;if 
(ntspNaw;wk;) vjpYk; <LgLtJ ,y;iy.  

 
kpfg;nghpa caphpdj;njhif  
 ,df;$l;lj;jpd; msT vy;iyaw;wjhf ,Uf;f Ntz;Lk;.  
 
,aw;ifj; Njh;T ,d;ik  
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 midj;J my;yPy;fSk;> thoTk;> ,dg;ngUf;fk; nra;aTk; 
jFjpAilait.  

 
 Nkw;fz;l Cfq;fspy; VNjDk; xd;W nghUe;jtpy;iy vd;whYk;> 

,df;$l;lk; `hh;b – tPd;ngh;f; rkepiyapy; ,Uf;fhJ. my;yPy; 
epfo;ntz;fs; mLj;jLj;j jiyKiwapy; khWk;NghJ ghpzhkk; epfOk;.  

 
kdpjdpd; Njhw;wk; kw;Wk; ghpzhkk;:  
 
 ghY}l;bfspd; ghpzhkk; [{uhrpf; fhyj;jpd; njhlf;fj;jpy; Rkhh; 210 

kpy;ypad; Mz;LfSf;F Kd;G epfo;e;jJ. Mrpah kw;Wk; Mg;gphpf;fh 
gFjpapy; N`hkpdpl;fspd; ghpzhkk; epfo;e;jJ. nghUl;fis cUthf;Fk; 
jpwd; kw;Wk; fyhr;rhuk; Mfpatw;wpy; gpwtpyq;Ffis tpl kdpj ,dk; 
Nkk;gl;lJ vd;gij N`hkpdpl;fs; nka;g;gpj;jdh;. Rkhh; 14 kpy;ypad; 
Mz;LfSf;F Kd;G tho;e;j uhkhgpj;jpf]; (Ramapithecus) kw;Wk; 
rpthgpj;jpf]; (Sivapithecus) Nghd;w tuyhw;Wf;F Ke;ija kdpjh;fspd; 
Gijgbtq;fs; fpilj;Js;sd. mit kdpjf; Fuq;F Nghd;w 
biuNahgpj;jpfrpypUe;J (Dryopithecus) Njhd;wpajhff; fUjg;gLfpwJ. 
biuNahgpj;jpf]; kw;Wk; uhkhgpj;jpf]; Mfpait cly; KOtJk; 
Kbfisf; nfhz;L nfhhpy;yh kw;Wk; rpk;gd;rpfisg; Nghy ele;jd. 
Rkhh; 5 kpy;ypad; Mz;LfSf;F Kd;dhy; fpof;F Mg;gphpf;fh 
Gy;ntspfspy; thoe;jjhff; fUjg;gLk; M];l;uNyhgpj;jpf]; 
(Australopithecus) 'M];jpNuypaf; Fuq;F kdpjd;" vd 
miof;fg;gLfpwJ. ,k;Kd;Ndhb kdpjd;> 1.5 kP cauk; nfhz;L> ,uz;L 
fhy;fshy; elf;Fk; jpwd;> midj;Jz;zpg; gz;G> ghjp epkph;e;j epiy> 
Fif tho; jd;ik Mfpa gz;Gfisg; ngw;wpUe;jhd;. jho;e;j new;wp> 
fz;fspd; Nky; GUt NkLfs;> JUj;jpa epiyapy; cs;s Kfk;> 
fd;dq;fsw;w jd;ik> 350 – 450 fdnr.kP msTnfhz;l jpwd;Fiwe;j 
%is> kdpjidg; Nghd;w gy;yikg;G> KJnfYk;Gj; njhlhpy; ,Lg;Gg; 
gf;f tisT Mfpait ,jd; rpwg;Gg; gz;GfshFk;. N`hNkh `hgpyp]; 
(Homo habilis) caphpdk; 2 kpy;ypad; Mz;LfSf;F Kd;G tho;e;jJ. 
,jd; %isapd; msT 650 – 800 fd nr.kP MFk;. NkYk; jhtu 
cz;zpfshd ,it ,uz;L fhy;fshy; ,lg;ngah;r;rp nra;tJld; 
nrJf;fg;gl;l fw;fshyhd fUtpfis gad;gLj;Jk; jpwidAk; 
ngw;wpUe;jd.  

 
 Kjd; Kjyhf kdpjidg; Nghyj; Njhw;wkspj;j N`hNkh vuf;l]; 

(Homo erectus) caphpdk; 1.7 kpy;ypad; Mz;LfSf;F Kd;G Njhd;wpaJ. 
ghh;itf;F kdpjidg; Nghd;Nw Njhw;wkspj;j N`hNkh vuf;l];> etPd 
kdpjidtpl jl;ilahd> jbdkhd kz;lil XL> 900 fd nr.kP msT 
nfhz;l %is kw;Wk; ,iwr;rp cz;Zk; jd;ik Mfpa gz;Gfisg; 
ngw;wpUe;jd.  

 
 N`hNkh vh;fh];lh; (Homo ergaster) kw;Wk; N`hNkh vuf;l]; (Homo 

Eructus) Mfpait Mg;gphpf;fhit tpl;L ntspNawpa Kjy; 
,dq;fshFk;. Rkhh; 34>000 – 1>00>000 Mz;LfSf;F Kd; n[h;kdpapd; 
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epahz;lh; gs;sj;jhf;fpy; tho;e;j epahz;lh;jhy; kdpjdpd; %is msT 
1400 fd nr.kP MFk;. ,t;tif kdpjd;> ghjp epkph;e;j epiy> jl;ilahd 
kz;lil XL> rha;thd new;wp> nkypjhd nghpa fz;Fopfs;> fdkhd 
fz;Gut NkLfs;> JUj;jpa jhilfs; kw;Wk; fd;dq;fs; mw;w jd;ik 
Mfpa gz;Gfshy; etPd kdpjdplkpUe;J NtWgLfpd;whd;.  

 
 ,th;fs; tpyq;fpdq;fspd; Njhiyg; gad;gLj;jp jq;fs; cliyg; 

ghJfhf;fTk;> neUg;igg; gad;gLj;jTk;> ,we;jth;fisg; Gijf;fTk; 
mwpe;jpUe;jdh;. Ntshz;ik> tPl;l tpyq;F tsh;g;G Nghd;w vijAk; 
mth;fs; nra;atpy;iy. kdpjg; ghpzhkj;jpd; ghijapy; ,t;tpd 
cUthf;fk; Kf;fpaf; fpisahFk;. etPd INuhg;gpah;fspd; %jhijah;fs; 
vdf;fUjg;gLk;. FNuhNkhf;dd; (Cro-Magnon)> gpuhd;]; ehl;bd; 
FNuhNkf;dd; ghiwg; gFjpfspy; tho;e;jjhff; fUjg;gLfpwJ. mth;fs; 
gy;NtW #o;epiyfspy; thOk; jpwidg; ngw;wpUe;jNjhL> FifspYk;> 
jiufspYk;> Rth;fspYk; glq;fs; tiuAk; gz;gpidAk; ngw;wpUe;jdh;.  

 
 N`hNkh Nrg;gpad;]; vDk; etPd kdpj ,dk; Rkhh; 25>000 Mz;LfSf;F 

Kd;G Mg;gphpf;fhtpy; Njhd;wp kw;w fz;lq;fSf;Fg; gutp> jdpj;jdp tif 
,dq;fshf tsh;r;rpaile;jJ. mth;fspd; %is msT Vwj;jho 1300 – 
1600 fd nr.kP MFk;. ,th;fs; gaph;rhFgb nra;aj; njhlq;fpapUe;jdh; 
NkYk; tPl;L tpyq;Ffis tsh;j;jypYk; <Lgl;bUe;jdh;.  

 
myF – 10 

 
capup njhopy; El;gtpaypd; gad;ghLfs; 

 
 ,g;ghlg; gFjpiaf; fw;fj; njhlq;Fk; Kd; b.vd;.Vtpd; mikg;G. Guj 

cw;gj;jp kw;Wk; kuGg;nghwpapay; Mfpatw;iwg; gw;wp kPs; ghu;it 
nra;jy; cjtpfukhdjhf mikAk;. b.vd;.V kw;Wk; ,aw;ifahf 
eilngWk; Guj cw;gj;jpia kdpj tpUg;gg;gb> khw;wpaikj;J kUj;Jt 
Kf;fpaj;Jtk; tha;e;j Gujq;fs; kw;Wk; ,ju gad;ghl;bw;fhd Gujq;fis 
cUthf;Fk; nray;Kiwfs; „kuGg; nghwpapay;‟ vdg;gLk;. xU 
capupypUe;J kugZitg; gpupj;njLj;J mNj rpw;wpdj;ijNah my;yJ 
NtW rpw;wpdj;ijNah rhu;e;j capupapd; b.vd;.V Tld; khw;wpg; 
nghUj;jg;gLfpwJ. ,t;thW cUthf;fg;gLk; b.vd;.V thdJ kWNru;f;if 
b.vd;.V (rDNA) vd;Wk; ,r;nray;Kiwf;F b.vd;.V kWNru;f;if 
njhopy;El;gk; vd;W ngau;. ,itaidj;Jk; capup njhopy;El;gtpay; 
vd;Dk; ngUk; gpuptpd; mq;fq;fshFk;. ey;y nghUl;fisAk; 
NritiaAk; mspg;gjw;fhf capupay; fhuzpfisf; nfhz;L 
nray;gLj;jg;gLk; mwptpay; kw;Wk; nghwpapay; Nfhl;ghLfNs capupa 
njhopy;El;gk; vd tiuaWf;fyhk;. 

 
 gy;NtW nghUl;fspd; cw;gj;jpf;fhfTk; Nritf;fhfTk; capupfspd; 

gz;Gfis gad;gLj;jpf; nfhs;Sk; gytifahd njhopy; El;gq;fis 
gue;j mstpy; cs;slf;fpa nrhy; capup njhopy;El;gtpay; MFk;. 
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 ghuk;gupa nray;ghLfshd ,l;yp> Njhir> ghy;nghUl;fs;> 
nuhl;bj;Jz;lq;fs; my;yJ xapd; jahupj;jy; Nghd;wtw;wpw;F capup 
njhopy;El;gtpay; vd;Dk; thu;j;ij 20k; E}w;whz;Lf;F Kd;G 
gad;gLj;jg;gl;L te;jJ. Mdhy;> jw;fhyj;jpy; ,tw;Ws; vJTk; capup 
njhopy;El;g Kiwahff; fUjg;gLtjpy;iy. 

 
 kUj;Jtj;JiwapYk; gpw JiwfspYk; capup njhopy; El;gtpaypd; 

gad;ghLfis ,g;ghlj;jpy; gapy ,Uf;fpNwhk;. kUj;Jt rpfpr;irg; 
gad;ghL nfhz;l `hu;Nkhd;fisAk; Gujq;fisAk; ngUk; mstpy; 
cw;gj;jp nra;tjpy; b.vd;.V kWNru;f;if njhopy; El;gk; Kd;dzpapy; 
cs;sJ. 

 
kUj;Jtj;jpy; capup njhopy; El;gtpaypd; gad;ghLfs; 
(Applications in medicine) 
kWNru;f;if kdpj ,d;Rypd;  
(Recombinant Human Insulin) 
 
 fizaj;jpYs;s yhq;fu;̀ hd; jpl;Lfspy; fhzg;gLk; β nry;fspypUe;J 

kdpj ,d;Rypd; cw;gj;jpahfpwJ. ,J 51 mkpNdh mkpyq;fshy; MdJ. 
,it „A‟ kw;Wk; „B‟ vd;Dk; ,uz;L ghypnlg;ilL rq;fpypfshf 
mikf;fg;gl;Ls;sd. „A‟ rq;fpyp 21 mkpNdh mkpyq;fisAk; „B‟ rq;fpyp 
30 mkpNdh mkpyq;fisAk; nfhz;Ls;sd. A kw;Wk; B Mfpa ,uz;L 
rq;fpypfSk; ilry;/igL gpizg;Gfs; %yk; ,izf;fg;gl;Ls;sd. 
,uj;jj;jpy; ru;f;fiuapd; msit ,d;Rypd; fl;Lg;gLj;JfpwJ. nry;fs; 
FSNfhi] vLj;Jf; nfhz;L mij Mw;wyhf khw;wp ntspapLtjw;F 
,d;Rypd; cjTfpwJ. ,d;Rypd; gw;whf;Fiwapdhy; „laahgb]; 
nkypl];‟ vDk; ru;f;fiu Neha; cz;lhfpwJ. rpfpr;ir mspf;fhtpby; 
kuzj;ij Vw;gLj;jf;$ba Nehahd ,J ,uj;jj;jpy; FSf;Nfh]pd; 
msT mjpfupj;jy; kw;Wk; rpf;fyhd mwpFwpfisAk; nfhz;L 
fhzg;gLfpwJ. njhlu;r;rpahd ,d;Rypd; rhu;G rpfpr;ir %yk; 
,g;gw;whf;Fiw Nehiar; rup nra;ayhk;. 

 
kdpj ,d;Rypd; cw;gj;jp 
 
 Kw;fhyj;jpy;> gd;wpfs; kw;Wk; gRf;fspd; fizaq;fspypUe;J 

gpupj;njLf;fg;gl;L J}a;ikg;gLj;jg;gl;l ,d;Rypid ru;f;fiu Nehahspf;Fr; 
nrYj;jp rpfpr;iraspf;fg;gl;lJ. tpyq;F ,d;RypDf;Fk; kdpj 
,d;RypDf;Fk; mikg;gpy; rpwpa mstpy; NtWghLfs; cs;sjhy;> rpy 
Nehahspfspy; ,J xt;thikia Vw;gLj;jpaJ. 1970fspd; gpw;gFjpapy; 
b.vd;.V kWNru;f;ifj; njhopy; El;gj;ijg; gad;gLj;jp ,d;Rypd; cw;gj;jp 
nra;ag;gl;lJ. ,j;njhopy; El;gj;jpy;> kdpj ,d;RypDf;fhd kugZ> 
v.Nfhiyapd; gpsh];kpl;by; Eiof;fg;gLfpwJ. xU jiyik tupiria 
(leader sequence) Kd;Gwk; nfhz;L mijj; njhlu;e;j „A‟ kw;Wk; „B‟ 
Jz;lq;fs; (rq;fpypfs;) kw;Wk; mtw;iw ,izf;Fk; „C‟ vd;Dk; 
%d;whtJ rq;fpyp Mfpatw;why; Md Kd;Ndhb ghypngg;ilL 
rq;fpypahf Kjd;ik-Kd;Ndhb ,d;Rypd; (Pre-Pro Insulin) cUthfpwJ. 
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nkhop ngau;g;Gf;Fg;gpd; jiyik tupirAk; „C‟ rq;fpypAk; ntl;lg;gl;L 
ePf;fgLtjhy;> „A‟ kw;Wk; „B‟ rq;fpypfs; kl;Lk; vQ;Rfpd;wd. 

 
 b.vd;.V kWNru;f;ifj; njhopy; El;gj;jhy; cUthf;fg;gl;L kdpjDs; 

nrYj;jg;gl;l Kjy; kUe;Jg;nghUs; ,d;Rypd; MFk;. 1982 y; ru;f;fiu 
Nehiaf; Fzg;gLj;Jtjw;fhf ,e;j ,d;Rypidg; gad;gLj;j 
mDkjpaspf;fg;gl;lJ. 1986y; „`pAKypd;‟ (Humulin) vd;Dk; tzpfg; 
ngaNuhL> re;ijapy; kdpj ,d;Rypd; tpw;gid nra;ag;gl;lJ. 

 
1921y; ng];l; kw;Wk; Ngd;bq; vd;gtu;fs;> ehapd; fizaj;jpl;LfspypUe;J 
gpupj;J vLf;fg;gl;l ,d;Rypd; `hu;Nkhdpd;> ru;f;fiu Neha; Fzg;gLj;Jk; 
jpwid tpsf;fpf; fhl;bdhu;fs;. 
 
kdpj My;/gh Nyf;lhy;Gkpd; 
( ) 
 
 My;/gh Nyf;lhy;Gkpd; vd;gJ 123 mkpNdh mkpyq;fisAk; 4 

ilry;/igL ,izg;GfisAk; 14178 lhy;ld; %yf;$W viliaAk; 
nfhz;l xU Gujk; MFk;. kdpj jha;g;ghypYs;s Gujq;fSs; 25% Gujk; 
My;/gh Nyf;lhy;Gkpd; MFk;. ,J ghy; Rug;gpfshy; cw;gj;jp 
nra;ag;gLfpwJ. Nyf;lhy;Gkpd; fhy;rpak; kw;Wk; Jj;jehf madpfSld; 
,ize;J ghf;Bupaq;fisf; nfhy;Yk; gz;igAk; fl;b-vjpu;g;Gr; 
nray;ghLfisAk; nfhz;Ls;sJ. 

 
kdpj tsu;r;rp `hu;Nkhd; cw;gj;jp 

 
 kWNru;f;if nra;ag;gl;l kdpj My;/gh Nyf;lhy;Gkpd; kugZitf; 

nfhz;L gRtpd; kugpay;ig khw;wp mjd; tpisthf gRk;ghypd; czT 
kjpg;ig mjpfupf;fr; nra;a Kaw;rpf;fg;gl;lJ. clw;nry; cl;fU khw;wpg; 
nghUj;Jjy; %yk; eykhd> kugpay;G khw;wg;gl;l gRf;fs; 
cUthf;fg;gl;ld. mg;gRtpd; ghypy;> xU ypl;lUf;F 1.55 fpuhk; 
kWNru;f;if My;/gh Nyf;lhy;Gkpd; cw;gj;jp rhj;jpakhdJ. ,Nj Nghd;W 
kugpay;G khw;wg;gl;l nts;shLfs; cUthf;fg;gl;L. mtw;wpd; ghiyg; 
gupNrhjpj;jjpy;> mjpy; xU kpy;yp ypl;lUf;F 0.1 Kjy; 0.9 kpy;yp fpuhk; 
kdpj My;/gh Nyf;lhy;Gkpd; ,Ug;gJ fz;lwpag;gl;lJ. 

 
 clw;nry; cl;fU khw;wpg; nghUj;Jjy; vDk; njhopy; El;gj;jpy;> xU 
clw;nry;iyAk; xU mz;l nry;iyAk; nfhz;L xU capUs;s fU 
cUthf;fg;gLfpwJ. tpyq;F efyhf;fk; vDk; ghlg;gFjpapy; 
,j;njhopy;El;gk; Fwpj;J tpupthf tptupf;fg;gl;Ls;sJ. 
 
 1997y; Kjd; Kjypy; „Nuh]p‟ vDk; kugpay;G khw;wg;gl;l gR 
cUthf;fg;gl;lJ. ,g;gRtpd; ghy;> kdpj Nyf;lhy;Gkpd; nfhz;l Gujr; 
nrwpT kpf;f ghyhff; fhzg;gl;lJ. rhjhuz gRtpd; ghiy tpl> Gujk; 
nrwpe;j (2.4fpuhk;/ypl;lh;) ,g;gRk;ghyhdJ gr;rpsk; Foe;ijfSf;F Vw;w 
czT+l;;lk; kpf;f xU ruptpfpj czthFk;. 
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kdpj tsu;r;rp `hh;Nkhd; (hGH) 
 
 v.Nfhiy ghf;Bupaj;ijg; gad;gLj;jp kWNru;f;if %yk; ,d;Rypd; 

jahupf;fg;gl;l mNj fhy fl;lj;jpy; kw;nwhU Ma;Tf; FOthdJ 
„nrhkl;Nlh];Nll;bd;‟ kw;Wk; „nrhkl;NlhbNuhgpd;‟ vd;Dk; ,Utif kdpj 
tsu;r;rp `hu;Nkhd;fs; gw;wpa Ma;Tfspy; <Lgl;lJ. gpl;A+l;lupapypUe;J 
Ruf;fg;gLk; ,e;j ngg;ilL `hu;Nkhd;fs;> mkpNdh mkpy cs;nsLg;G 
kw;Wk; Guj cw;gj;jpia Cf;Ftpj;jy; Nghd;wtw;wpy; <Lgl;L kdpj 
tsu;r;rpiaj; J}z;lTk; newpg;gLj;jTk; nra;fpd;wd. tsu;r;rp `hu;Nkhd; 
gw;whf;Fiwapdhy; „Fs;sj;jd;ik‟ (dwarfisim) Vw;gLfpwJ. kdpj 
gpl;A+l;lup Rug;gpapypUe;J gpupj;njLf;fg;gLk; kdpj tsu;r;rp `hu;Nkhid 
Crp topahfr; nrYj;jtjd; %yk; ,f;Fs;sj;jd;ikiar; rupnra;ayhk;. 

 
 DNA kWNru;f;ifj; njhopy; El;gj;ijg; gad;gLj;jp hGH I cw;gj;jp 

nra;ayhk;. gpl;A+l;lup Rug;gpapypUe;J hGH cw;gj;jpf;Ff; fhuzkhd 
kugZ gpupj;njLf;fg;gLfpwJ. gpd;G ,e;j kugZTld; xU flj;jp 
gpsh];kpl;il ,izj;J v. Nfhiy ghf;Bupaj;jpDs; nrYj;jg;gLfpwJ. 
,t;tpjk; kWNru;f;ifAw;w v.Nfhiy> kdpj tsu;r;rp `hu;Nkhid 
cw;gj;jp nra;aj; njhlq;FfpwJ. ,e;j v.Nfhiy ghf;Bupaq;fs; tsu;g;G 
Clfq;fspypUe;J jdpikg;gLj;jg;gl;L nehjpj;jy; njhopy;El;gj;jpd; 
%yk; ngUkstpy; kdpj tsu;r;rp `hu;Nkhd; cw;gj;jp nra;ag;gLfpwJ. 

 
 kWNru;f;if tifahd> „nrhkl;Nlhl;Nuhgpd;‟ vd;W miof;fg;gLk; kdpj 

tsu;r;rp `hu;NkhdhdJ Foe;ijfspd; tsu;r;rpf; FiwghLfSf;F 
rpfpr;iraspf;fg; gad;gLk; kUe;jhf tpsq;FfpwJ. 

 
kdpj ,uj;j ciwTf; fhuzp VIII (Human blood clotting factor VIII) 
 
 ,ay;ghd ,uj;jk; ciwjYf;F gy fhuzpfs; Njit vd;Wk; mtw;Ws; 

xd;W> fhuzp VIII vd;gijAk; Ke;ija tFg;Gfspy; 
Vw;fdNtgbj;jpUg;gPu;. fhuzp VIIII cUthf;ff;$ba kugZf;fs; „X‟ 
(vf;];) FNuhNkhNrhkpy; fhzg;gLfpd;wd. fhuzp VIIId; cw;gj;jpf; 
Fiwghl;lhy; „`PNkh/gPypah A‟ vd;Dk; ghy; rhu;e;j „,uj;jk; 
ciwahik Neha;‟ Vw;gLfpwJ. ,e;Nehahy; jhf;fg;gl;ltu;fSf;F ,uj;jk; 
ciwtjw;F ePz;l Neuk; MtNjhL. cl;Gw cly; ,uj;jf;frpTk; 
Vw;gLfpwJ. 

 
 ,ay;ghd kdpjdpd; ,uj;jj;jpypUe;J ciwjy; fhuzp VIII gpupf;fg;gl;L 

„,uj;jk; ciwahik A‟ Neha;f;F rpfpr;iraspf;fg; gad;gLj;jg;gLfpwJ.  
kpf mjpf mstpy; ,uj;jk; Njitg;gLjy; kw;Wk; „va;l;];‟ Nghd;w 
njhw;WNeha;fs; guTk; mghak; Nghd;wit ,r;nray; Kiwapy; cs;s 
FiwghLfs; MFk;.  b.vd;.V kWNru;f;ifj; njhopy;  
El;gj;ijg; gad;gLj;jp> rPd Mk;];lupd; (xU tiff; nfhwpf;Fk; tpyq;F) 
mz;lfj;jpYk; kw;Wk; mjd; Fl;bapd; rpWePuf nry;fspYk; kWNru;f;iff; 
fhuzp VIIII cw;gj;jp nra;ayhk;.  kpf mz;ikapy;> kdpjdpypUe;J 
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ngwg;gl;l nry; tifiaf; nfhz;L> Kjd; Kjyhf kdpj ,uj;j 
ciwTf; fhuzp VIII cw;gj;jp nra;ag;gl;Ls;sJ. 

 
,d;lu;/nguhd;fs; 
 
 ghY}l;bfspd; nry;fs; itu];fshy; ghjpf;fg;gLk; NghJ> mr;nry;fshy; 

cw;gj;jp nra;ag;gLk; rpw;wpdf;Fwpg;gpL jd;ikAila> Gujj;jhyhd> 
itu]; vjpu;g;Gg; nghUl;fNs „,d;lu;/nguhd;fs;‟ MFk;.  1957y; mypf; 
Irf;]; (Alick Isaacs) kw;Wk; [Pd; ypd;l;Nkd; (Jean Lindemann) 
vd;gtu;fshy; ,z;lu;/nguhd;fs; Kjd; Kjypy; fz;Lgpbf;fg;gl;ld.  
mtw;wpd; mikg;gpd; mbg;gilapy; ,d;lu;/nguhd;fs; ,  kw;Wk;  vd 
tifg;gLj;jg;gl;Ls;sd.  ,it> nry;ypy; cs;s b.vd;.V itj; J}z;b> 
itu]; vjpu;g;G nehjpfisr; Ruf;fr; nra;J mjd; %yk; itu];fspd; 
ngUf;fj;ijj; jLj;J nry;fisg; ghJfhf;fpd;wd.  fhuzp VIIIIg; 
Nghd;w ,d;lu;/nguhd;fis ,uj;jj;jpypUe;J gpupj;njLf;fyhk;.  Mdhy;> 
,jw;f kpf mjpf mstpy; ,uj;jk; Njitg;gLtjhy; ,J eilKiwr; 
rhj;jpak; ,y;iy.  ,r;rpf;fiyf; flg;gjw;F> ,d;lu;/nguhd;fis rDNA 
njhopy;El;gk; %yk; cUthf;FtJ cfe;jjhFk;.  kWNru;f;if 
,z;lu;/nguhd;fs; (recombinant interferons) cw;gj;jpf;F „v.Nfhiy‟ ia 
tpl „rhf;fNuhiknr]; nruptprpNa‟ vd;Dk; <];l; nghUj;jkhdjhFk;.  
Vnddpy;> Gujq;fisr; ru;f;fiunaw;wk; (Glycosylation) mila itf;fj; 
Njitahd ,aq;Fjsk; „v.Nfhiy‟apy; ,y;iy.  Gw;WNeha;> va;l;];> 
jz;Ltl kug;G Neha; (multiple sclerosis).  fy;yPuy; mow;rp (hepatitis), 
mf;fpg;Gil (herpes zoster) Nghd;w gy;NtW Neha;fSf;fhd rpfpr;irapy; 
,d;lu;/nguhd;fs; ngupJk; gad;gLfpd;wd.  ,t;tpjk;> gy rpfpr;irg; 
gad;ghLfis ,it nfhz;bUe;jhYk; mtw;wpd; mjPjkhd cw;gj;jpr; 
nryT fhuzkhf> rhjhuz kdpjDf;F ,d;Dk; vl;lhf;fdpahfNt 
,d;lu;/nguhd;fs; tpsq;Ffpd;wd. 

 
kWNru;f;ifj; jLg;G+rpfs;/jLg;G kUe;Jfs; (Recombinant  vaccines) 

 
 Gjpa jiyKiwj; jLg;G+rpfis cUthf;f b.vd;.V kWNru;f;ifj; 

njhopy;El;gk; gad;gLfpwJ.  ,k;Kiwapd; %yk;> ghuk;gupaj; jLg;G+rp 
cw;gj;jp KiwfspypUe;j tuk;Gfisf; flf;f ,aYk;. 

 
 tof;fkhd eilKiwfspy; cw;gj;jp nra;ag;gLk; jLg;G+rpfSld; 

xg;gpLk;NghJ> kWNru;f;ifj; jLg;G+rpfs; rPuhd juj;Jld; Fiwthd gf;f 
tpisTfisf; nfhz;Ls;sd.  kWNru;f;ifj; jLg;G+rpfspd;  gy;NtW 
tiffshtd: 

i. Jiz myF jLg;G+rpfs; 
ii. tY Fiwf;fg;gl;l kWNru;f;ifj; jLg;G+rpfs; 
iii. b.vd;.V jLg;G+rpfs; 
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Jiz myF jLg;G+rpfs; (Subunit vaccines) 
 

 NehAz;lhf;Fk; capupia> KOcapupahfg; gad;gLj;jhky;> mt;Tapupapd; 
gFjpfis kl;Lk; gad;gLj;jpj; jahupf;fg;gLk; jLg;G+rpfSf;F „Jiz 
myF jLg;G+rpfs;‟ vd;W ngau;.  Gjpa tif Jiz myF jLg;G+rpfs; 
jahupf;f b.vd;.V kWNru;f;ifj; njhopy; El;gk; Vw;wjhFk;.  ,k;Kiwapy;> 
NehAz;lhf;Fk; capupapYs;s Gujq;fs;> ngg;ilLfs; kw;Wk; mtw;wpd; 
b.vd;.Vf;fs; Mfpa $Wfs; gad;gLj;jg;gLfpd;wd.  jahupg;gpy; J}a;ik> 
epiyg;Gj;jd;ik kw;Wk; ghJfhg;ghd gad;ghL Mfpait ,t;tifj; 
jLg;G+rpfspd; ed;ikfshFk;.   

 
tY Fiwf;fg;gl;l kWNru;f;ifj; jLg;G+rpfs; (Attenuated recombinant 
vaccines)  

  
 kugpay;G khw;wg;gl;l NehAz;lhf;fp capupfspy; (ghf;Bupah my;yJ 

itu];) mtw;wpd; NehAz;lhf;Fk; jd;ik ePf;fg;gl;L jLg;G+rpfshfg; 
gad;gLj;jg;gLfpd;wd.  ghf;Bupah my;yJ itu];fis kuGg; nghwpapay; 
khw;wk; %yk; capUs;s jLg;G+rpfshfg; (live vaccines) gad;gLj;jyhk;.  
,j;jifa jLg;G+rpfs; „tY Fiwf;fg;gl;l kWNru;;f;ifj; jLg;G+rpfs;‟ 
vdg;gLk;. 

 
b.vd;.V jLg;G+rpfs; (DNA vaccines) 
 

 b.vd;.V jLg;G+rpfis kugpay; Neha;j;jLg;G Kiwahfg; gad;gLj;Jk; xU 
Gjpa mZFKiw 1990y; eilKiwf;F te;jJ.  b.vd;.V %yf;$Wfs; 
%yk; clypy; jilfhg;G tpidfs; J}z;lg;gLfpd;wd.  „vjpu;g;nghUs; 
J}z;b Gujj;jpw;F‟ (antigenic protein) FwpaPL nra;Ak; xU kugZit 
b.vd;.V jLg;G+rp nfhz;Ls;sJ.  ,e;j kugZit gpsh];kpl;Lf;Fs; 
nrYj;jp> gpd;du; xU ,yf;F  tpyq;fpd; cly; nry;fSf;Fs; 
xd;wpizar; nra;ag;gLfpwJ.  cs;Ns nrd;w me;j b.vd;.V 
vjpu;g;nghUs; J}z;b %yf;$Wfis cUthf;f nry;fSf;F 
cj;jutpLfpwJ.  mt;tpjk; cUthf;fg;gl;l %yf;$Wfs; nry;fSf;F 
ntspNa fhzg;gLfpd;wd.  nry;fshy; cUthf;fg;gl;L> Rje;jpukhd 
kpje;J nfhz;bUf;Fk; ,k;%yf;$iwf; fhZk; ekJ jilfhg;G> jdJ 
tYthd vjpu;g;ig> vjpu;g;;nghUs; cUthf;fj;jpd; %yk; njuptpf;fpwJ. 

 
kuGg;nghwpapay; vd;Dk; mwptpaw;Gyj;ijg; gad;gLj;jp „%yf;$W 
kUe;jhf;fk;‟ vd;Dk; Kiw%yk; tha;top jLg;G kUe;Jfs; 
jahupf;fg;gLfpd;wd. Nju;e;njLf;fg;gl;l kugZf;fs; jhtuq;fSf;Fs; 
GFj;jg;gl;L kugpay;G khw;wg;gLtjhy;> mk;kugZf;fSf;Fupa Gujk; 
cw;gj;jpahfpwJ.  cz;zj;jFe;j jLg;G kUe;Jfs; Nfhiog;glyj;ij  
,yf;fhff; nfhz;lit.  ,it> cly; gFjp kw;Wk; Nfhiog;glyk; 
rhu;e;j jilfhg;G tpidfisj; J}z;Lfpd;wd.  jw;nghOJ> kdpj kw;Wk; 
tpyq;F Neha;fshd> kzy;thup> fhyuh> fhy; kw;Wk; tha; Neha; kw;Wk; 
fy;yPuy; mow;rp Nghd;wtw;wpw;fhd cz;zj;jFe;j jLg;G kUe;Jfs; 
cw;gj;jp nra;ag;gl;Ls;sd. 
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b.vd;.V jLg;G+rpahy; Nehia cUthf;f ,ayhJ.  Vnddpy; ,J 
NehAz;lhf;Fk; kugZtpd; xU gFjp efy;fisNa nfhz;Ls;sJ.  
tbtikf;fTk; kypthf cw;gj;jp nra;tjw;Fk; b.vd;.V jLg;G+rpfs; 
vspjhdit. 
 

kWNru;f;if HB jLg;G+rp cw;gj;jp 
 

    1997y; Kjd; Kjypy; cUthf;fg;gl;l nraw;ifj; jLg;G+rp> 
i`g;ghilb]; B (HbsAg) Neha;f;F vjpuhd kWNru;;f;ifj; jLg;G+rp 
MFk;.  ,J> upfhk;gpNtf;]; (Recombivax) kw;Wk; vd;n[upf;]; B (Engerix 
B) vd;Dk; tzpfg; ngau;fspy; tpw;gidahfpwJ.  mnkupf;fh> /g;uhd;]; 
kw;Wk; ngy;[pak; ehLfSf;F mLj;jgbahf> n`g;ghilb]; B 
jLg;G+rpiar; nrhe;jkhfj; jahupj;j ehd;fhtJ ehL ,e;jpah MFk;. 
 
 ,t;thW Gjpa njhopy; El;g Kiwfspd;  %yk; cUthf;fg;gLk; 

jLg;G+rpfs; cWjpahd gy ed;ikfisf; nfhz;Ls;sd.  mitahtd: 
,yf;F Guj cw;gj;jp> ePz;L epiyf;Fk; Neha;j;jilf;fhg;G kw;Wk; 
Fwpg;gpl;l NehAz;lhf;fpfSf;F vjpuhd jilfhg;G tpidfis Fiwe;j 
er;R tpisTfSld; tpiuthfj; J}z;Ljy; Mfpad.   

 
 rhf;fNuhiknr]; nruptprpNa vDk; <];l;by;> n`ghilb]; B  Gwg;gug;G 

vjpu;nghUs; Jz;bf;fhd (HbsAg) kugZit efyhf;fk; nra;J> Jiz 
myF jLg;G+rpahf kWNru;f;if n`ghilb]; B jLg;G+rp cw;gj;jp 
nra;ag;gLfpwJ glk;. 

 
kugZ rpfpr;ir (Gene therapy) 
 

 gpwf;Fk;NghNj xU kdpjd; kugpa NehNahL gpwg;ghNdahfpy;> mijr; rup 
nra;a VNjDk; rpfpr;irfs; csNjh? mt;thwhfpd;> „kugZ rpfpr;ir‟ 
vDk; nray;Kiwapd; %yk; mJ rhj;jpak; MFk;.  xd;Nwh my;yJ 
mjw;F Nkw;gl;Nlh khw;wkile;j my;yPy;fisf; nfhz;l xUtDila 
nry;fSf;Fs; ,ay;ghd kugZit nrYj;jp mtw;iwr; rup nra;ayhk;.  
,t;thW cl;nrYj;jg;ngw;w kugZ nray;gl;L> cUthf;Fk; nray;epiy 
tpisnghUl;fspdhy; ,ay;ghd Gwj;Njhw;wk; cUthfpwJ.  ,ay;ghd 
my;yPiy nry;fSf;Fs; nrYj;Jk; gzpahdJ xU flj;jp %yk; 
nray;gLj;jg;gLfpwJ.  xU kugZj;jpBu; khw;wj;jhy; cUthFk; 
Neha;fshd> ‘ePu;kj;jpRtow;rp‟ (Cystic fibrosis) kw;Wk;  ‘,uj;j 
ciwahik‟ (Haemophilia) Nghd;w Neha;fisf; Fzg;gLj;Jk; Kaw;rpNa 
kugZ rpfpr;irapd; Kf;fpa Nehf;fkhFk;.  ngUk;ghyhd kugpay; 
Neha;fSf;F ,d;Wtiu rupahd rpfpr;ir Kiw ,y;iyahjyhy;> kugZ 
rpfpr;ir xd;Nw gyUf;Fk; ek;gpf;ifaspg;gjhFk;.  kugZ rpfpr;irapy; 
gad;gLj;jg;gLk; ,Utpj cj;jpfshtd: „kugZ ngUf;Fjy; rpfpr;ir‟ 
(Gene angumentation therapy) kw;Wk; „kugZj;jil rpfpr;ir‟ (Gene 
augumentation therapy) Mfpad.  ,oe;j kuGg;nghUis <L nra;a 
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kugZj; njhFjpapy; b.vd;.Vit Eioj;Jr; rupnra;Ak; Kiwf;F kugZ 
ngUf;Fjy; rpfpr;ir vd;W ngau;.  czu;jil kugZf;fis (anti-sense 
genes) Eioj;J Xq;F kugZtpd; ntspg;ghl;ilj; jil nra;Ak; 
rpfpr;irf;F kugZj; jil rpfpr;ir vd;W ngau;.   

 
clw;nry; kugZ rpfpr;irf;Fk; ,dr;nry; kugZ rpfpr;irf;Fk; 

,ilNaahd NtWghLfs; 
 

clw;nry; kugZ rpfpr;ir ,dr;nry; kugZ rpfpr;ir 
rpfpr;iraspf;Fk; kugZf;fs; 
(therapeutic genes) 
clw;nry;fSf;Fs; 
khw;wg;gLfpd;wd. 

rpfpr;iraspf;Fk; kugZf;fs; 
,dr;nry;fSf;Fs; khw;wg;gLfpd;wd. 

vYk;G k[;i[ nry;fs;> ,uj;j 
nry;fs;> Njhy; nry;fs; Nghd;w 
nry;fSf;Fs; kugZf;fs; 
nrYj;jg;gLfpwJ. 

mz;lr;nry;fs; kw;Wk; tpe;J 
nry;fSf;Fs; kugZf;fs; 
nrYj;jg;gLfpd;wd. 

gpe;ija jiyKiwf;F gz;Gfs; 
flj;jg;gLtjpy;iy. 

gpe;ija jiyKiwf;F gz;Gfs; 
flj;jg;gLfpd;wd. 
 

 
mbNdhrpd; b mkpNy]; (ADA) FiwghL nfhz;l ehd;F taJ ngz; 
Foe;ijf;F /g;nuQ;r;; Md;lu;rd; vd;gtuhy;> 1990y; Kjd; Kjypy; kugZ 
rpfpr;ir kUj;Jtk; mspf;fg;gl;lJ.  ADA nehjp cUthf;fj;Jf;Fj; 
Njitahd kugZtpd; nraypog;G my;yJ ePf;fk; fhuzkhf  
,f;FiwghL cz;lhfpwJ.  ,e;Nehahspfspd; clypYs;s „T‟ nry;fspd; 
nraypog;ghy;> cs; EioAk; NehAf;fpfSf;F vjpuhd Neha;j;jilfhg;G 
gjpy; tpidfis mtw;why; ntspg;gLj;j Kbtjpy;iy.  ,e;epiyapy;> 
ghjpf;fg;gl;l NehahspfSf;F> nray;GupAk; epiyapYs;s mbNdhrpd; b 
mkpNd]; mspf;fg;gl;L> mjd; %yk; er;Rj;jd;ikAs;s capupay; 
nghUl;fis mopg;gNj SCID Neha;f;fhd rupahd rpfpr;ir KiwahFk;.  
 
     rpy Foe;ijfspy;> ADA Fiwghl;il> vYk;G k[;i[ khw;W rpfpr;ir 
%yk; Fzg;gLj;jyhk;.  ,jpy; FiwghLila Neha;j;jil nry;fis 
nfhilahspaplkpUe;J ngwg;gl;l eykhd Neha;j;jil nry;fisf; 
nfhz;L gjpyPL nra;ag;gLfpwJ.  rpy Neha;fspy;> nehjp gjpyPl;L 
rpfpr;ir Kiwahf> nray;epiy ADA Nehahspapd; clypy; 
nrYj;jg;gLfpwJ. 
 
    kugZ rpfpr;irapd;NghJ> Nehahspapd; ,uj;jj;jpypUe;J  
yp/Nghirl;Lfs; gpupj;njLf;fg;gl;L> xU Cl;l tsu;;g;G Clfj;jpy; 
tsu;f;fg;gLfpwJ.  ADA nehjp cw;gj;jpf;Ff; FwpaPL nra;ak; eykhd> 
nray;epiy kdpj kugZthd ADA  cDNA it nul;Nuhitu]; 
flj;jpapd; cjtpAld; ypk;Nghirl;LfSf;Fs; nrYj;jg;gLfpwJ.  
,t;thW kuGg;nghwpapay; nra;ag;gl;l ypk;/Nghirl;Lfs; kPz;Lk; 
Nehahspapd; clypDs; nrYj;jg;gLfpwJ.  ,it> rpy fhyNk 
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capu;tho;tjhy; Fwpg;gpl;l fhy ,ilntspapy;> kuGg;nghwpapay; 
nra;ag;gl;l ypk;Nghirl;Lfis kPz;Lk; kPz;Lk; nrYj;jpf; nfhs;s 
Ntz;Lk;.  vYk;G k[;i[apypUe;J vLf;fg;gl;l ADA kugZf;fis 
Muk;gfl;l fUepiy nry;fSf;Fs; nrYj;Jtjd; %yk; ,e;Nehia 
epue;jukhff; Fzg;gLj;j ,aYk;. 

 
cs;s kugZf;fis clw;nry;Yf;Fs; nrYj;jp kugpay; Nehia 
epue;jukhfr; rup nra;Ak; Kiw „clw;nry; kugZ rpfpr;ir‟ vdg;gLk;.  
,Nj Nghd;W> mLj;jLj;j jiyKiwfSf;F nry;Yk; tifapy; ,dr; 
nry;fSf;Fs; b.vd;.V itr; nrYj;jpr; rup nra;jhy; mjw;F „,dr;nry; 
kugZ rpfpr;ir‟ vd;W ngau;.  Fwpg;gpl;l kugZitj; jdpj;Jg; 
gpupj;njLj;J mjd; efy;fis cUthf;fp gpd;G mtw;iw ,yf;F 
nry;fSf;Fs; nrYj;jp tpUk;gpa (rupahd) Gujj;ij cw;gj;jp nra;jNy 
kugZ rpfpr;ir MFk;.  ,t;tpjk; nrYj;jg;gLk; kugZit> ngWgtupd; 
clYf;Fs; mJ rupahd tpjj;jpy; nray;gl;L ntspg;ghl;il mspf;fpwjh 
vd;gijAk; ,e;j kugZtpy; cUthf;fg;gLk; Gjpa tifg; Gujq;fNshL 
me;egupd; Neha;j;jilf;fhg;G kz;lyk; vjpu;tpid VJk; Gupatpy;iy 
vd;gijAk; kw;Wk; Nehahspf;Fj; jPq;F vd;gijAk; kugZ rpfpr;irahsu;fs; 
cWjpg;gLj;jpf; nfhs;Sjy; kpf Kf;fpakhdjhFk;. 
 
jz;L nry; rpfpr;ir (Stem Cell Therapy) 
 

 ngUk;ghyhd gy nry; capupfspy; fhzg;gLk; NtWghL milahj 
nry;fs; „jz;L nry;fs;‟ MFk;.  ,it gy kiwKfg;gpupTfSf;F 
cl;gl;lhYk; jq;fsJ NtWghL milahj; jd;ikiaj; njhlu;e;J 
guhkupj;J tUfpd;wd. 

 
 Nrjkw;w kw;Wk; NehAw;w cWg;Gfis kPz;Lk; cUthf;fp vjpu;fhy 

kUj;Jtj;Jiwapy; Gul;rp gilf;fj; Njitahd jpwDld; jz;L nry; 
Muha;r;rpfs; tpsq;Ffpd;wd.  jq;fisj; jhq;fNs GJg;gpj;Jf;nfhs;Sk; 
,ay;Gila jz;L nry;fs; „nry; jpwid‟ (Cellular Potency) 
ntspg;gLj;Jfpd;wd.  %d;W tif tsu;r;rp mLf;Ffshd  Gw mLf;F> 
mf mLf;F kw;Wk; eL mLf;F Mfpa mLf;FfspypUe;J cUthFk; 
midj;J tif nry;fshfTk; khWk; jpwd; gilj;jit jz;L nry;fs; 
MFk;. 

 
 ghY}l;bfspy;> ,U Kf;fpa jz;L nry; tiffs; fhzg;gLfpd;wd.  

mit „fUepiy jz;L nry;fs;‟ (Embryonic stem cells) kw;Wk; ‘Kjpu;‟ 
jz;L  nry;fs; (Adult stem cells).‟ fUepiy jz;L nry;fs; 
„gFjpj;jpwd;‟ (Pluripotent) nfhz;lit.  mtw;wpw;F> Gw mLf;F> eL 
mLf;F kw;Wk; mf mLf;F vd;Dk; %d;W mbg;gil tsu;r;rp 
mLf;FfisAk; cUthf;Fk; jpwd; cs;sJ.  fUepiy nry;fs; gy;jpwd; 
(Multipotent) nfhz;litahfTk; tpsq;Ffpd;wd.  mit> gytifahd 
nry;fshf khw;wKWk; jpwd; gilj;jit (glk;).  fUf;Nfhsj;jpDs; 
fhzg;gLk; nry;jpuspd; Nkw;gFjp jpRf;fspy; (Epiblast tissue) ,Ue;J 
fUepiy jz;L nry;fs; gpupj;njLf;fg;gLfpd;wd.   
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 fUepiy jz;L nry;fs; J}z;lg;gLk;NghJ> 200f;Fk; Nkw;gl;l Kjpu;e;j 

clypd; nry; tiffshf khw;wkilaf;$Lk;.  fUepiy jz;Lnry;fs; 
moptw;wit.  mjhtJ> fpUkp ePf;fk; nra;ag;gl;l Clfj;jpy; mit 
ed;F tsu;e;J jq;fsJ NtWglh epiyiaj; njhlu;e;J guhkupf;fTk; 
nra;fpd;wd. 

 
 Foe;ijfs; kw;Wk; Kjpu;e;j kdpju;fspd; gy;NtW jpRf;fspy; Kjpu; jz;L  

nry;fs; fhzg;gLfpd;wd.  Kjpu; jz;L nry; my;yJ cly; jz;L nry; 
gpupjyile;J jd;idg;Nghd;Nw kw;nwhU nry;iy cUthf;f ,aYk;.  
ngUk;ghyhd Kjpu; jz;L nry;fs; gy;jpwd; (Multipotient) nfhz;lit. 
,it> clypd; Nrjkw;w ghfq;fisr; rup nra;Ak; mikg;ghfTk; Kjpu; 
capup jpRf;fisg; GJg;gpf;Fk; mikg;ghfTk; jpfo;fpd;wd.  Kjpu; jz;L 
nry;fspd; mjpfg;gbahd cw;gj;jpf;F %yhjhukhf rptg;G k[;i[ 
tpsq;FfpwJ. 

 
fUepiy jz;L nry;fs; 
 
 kdpj jz;L nry;fspd; kpfKf;fpakhd jpwd; tha;e;j gad;ghL 

vd;dntdpy;> nry; mbg;gilapyhd rpfpr;irfSf;Fg; (Cell based 
therapics) gad;gLk; nry;fisAk; jpRf;fisAk; cw;gj;jp nra;jy; MFk;.  
kdpj jz;L nry;fs; Gjpa kUe;Jfisr; Nrhjid nra;J ghu;f;f 
cjTfpd;wd. 

 
KOikj;jpwd; (Totipotency) vdg;gLtJ> xw;iwr; nry;> gpupjyile;J xU 
capupapd; midj;J tifahd NtWghlile;j nray;fisAk; 
cUthf;Fk; jpwdhFk;. 
 
gFjpj;jpwd; (Pluripotency) vdg;gLtJ> jz;L nry;yhdJ Gw mLf;F> 
mf mLf;F> eL mLf;F vd;Dk; %tif mLf;Ffspy; VNjDk; xU nry; 
mLf;fhf khWk; jpwdhFk;. 
 
gy;jpwd; (Multipotency) vdg;gLtJ> njhlu;Gila> gytif 
nry;tiffshf khw;wKWk; jz;L nry;fspd; jpwdhFk;.  vLj;Jf;fhl;lhf> 
,uj;jj;jz;L nry;fs;> ypk;/Nghirl;Lfs;> NkhNdhirl;Lfs;> 
epA+l;Nuh/gpy;fs; kw;Wk; ,d;dgpw nry;fshf NtWghliljypy;iy. 
 
xw;iwj;jpwd; (Unipotency) vdg;gLk; jpwdpy; jz;L nry;fs; xNunahU 
nry;tifahf kl;Lk; NtWghlilAk;. 
 
jz;L nry; tq;fpfs; (Stem cell Banks) 
 

 vjpu;fhy rpfpr;irj; NjitfSf;fhf jz;L nry;fisg; gpupj;njLj;jy;> 
gjg;gLj;Jjy; kw;Wk; Nrkpj;J itj;jy; Mfpa gzpfis cs;slf;fpaNj 
jz;L nry; tq;fpapay; (Stem Cell Banking) vdg;gLk;.  gdpf;Fl 
jputj;jpypUe;J ngwg;gLk; jz;L nry;fis vjpu;fhyg; gad;ghl;bw;fhfr; 



 

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

Nrkpj;J itf;Fk; trjp nfhz;l ,lj;jpw;F gdpf;Fl jput nry; tq;fp 
(Amniotic Cell Bank)  vd;W ngau;.  xU eguplkpUe;J ngwg;gLk; jz;L 
nry;fisr; Nrfupj;J Fwpg;gpl;l me;egupd; vjpu;fhyg; gad;ghl;bw;fhf 
mtw;iwj; jz;L nry; tq;fpf;Fupa fl;lzj;ijr; nrYj;jp Nrkpj;J 
itf;fg;gLfpwJ.  Foe;ij gpwf;Fk;NghJ mjd; njhg;Gs; nfhbapypUe;J 
jz;L nry;fisg; gpupj;njLj;J mtw;iwr; Nrkpf;Fk; Kiwf;F 
njhg;Gs;nfhb ,uj;j tq;fpapay; (Cord Blood banking) vd;W ngau;.  
njhg;Gs; nfhb kw;Wk; mjd; ,uj;jk; Mfpait jz;L nry;fSf;fhd 
rpwe;j %yq;fs; MFk;.  mNj rkak;> jha; Nra; ,izg;Gj;jpR> gdpf;Fl 
ciw kw;Wk; gdpf;Fl jputk; MfpaitAk; kpFe;j mstpy; jukhd 
jz;L nry;fisf; nfhz;Ls;sd. 

 
%yf;$W mstpy; Neha; fz;lwpjy; (Molecular Diagnostics) 
 

 njhw;W Neha;fshf ,Ue;jhYk;> guk;giuahf tUk; kugpay; Neha;fshf 
,Ue;jhYk; Kd;$l;bNa fz;lwpjy; rupahd rpfpr;irf;F 
Kf;fpakhdjhFk;.  ghuk;gupa fz;lwpAk; eilKiwfshd> Ez;Nzhf;fp 
top Ma;T> rPuk; gFg;gha;T rpWePu; gFg;gha;T Nghd;w Ma;Tfspd; %yk; 
Neha;fisj; njhlf;f epiyapNyNa fz;lwpa ,ayhJ.  ,e;j Ma;tfj; 
njhopy;El;gq;fs; kiwKfkhdit kw;Wk; ,yf;F jd;ik (Fwpg;gpLk; 
jd;ik) mw;wit.  vdNt neha;fisf; fz;lwpa ,yf;F jd;ikAila> 
Jy;ypakhd> vspa fz;lwpjy; njhopy; El;gq;fis ehb mwptpayhsu;fs; 
njhlu; Ma;Tfisr; nra;J tUfpwhu;fs;.  b.vd;.V kWNru;f;ifj; 
njhopy;El;gk;> ghypkNu]; rq;fpyp tpidfs; (polymerase Chain 
Reactions PCR), nehjp rhu;e;j Neha;j;jilg;nghUs;  cwpQ;Rif kjpg;gPL 
(Enzyme Linked Immuno Sorbent Assay) Nghd;w ek;gfj; jd;ik cs;s 
njhopy;El;gq;fs; Neha;fisj; njhlf;f epiyapNyNa fz;lwpa 
cjTfpd;wd.  Nehahspapd; clypy; mwpFwpfs; Njhd;Wk;NghJjhd; 
mtdJ clYf;Fs; itu];> ghf;Bupah Nghd;w NehA+f;fpfs; ,Ug;gij 
mwpa KbfpwJ.  Mdhy;> mwpFwpfs; Njhd;Wtjw;Fs; mit 
Nehahspapd; clypy; gy;fpg;ngUfp mjpf vz;zpf;ifAld; (mlu;Tld;) 
fhzg;gLfpd;wd.  ,Ug;gpDk;> ghf;Bupah> itu]; Nghd;wit kpff;Fiwe;j 
vz;zpf;ifapy; ,Uf;Fk;NghNj> Nehapd; mwpFwpfis ntspg;gLj;Jtjw;F 
Kd;Ng mtw;wpd; epA+f;spf; mkpy ngUf;f tpidapd; %yk; 
me;Neha;f;fpUkpfs; ,Ug;gijf; fz;lwpa ,aYk;. 

 
nehjp rhu;e;j Neha;j;jilg;nghUs; cwpQ;Rif kjpg;gPL-viyrh (ELISA 
Enzyme linked Immuno Sorbent Assay) 
 

 rPuk; my;yJ rpWePu; khjpupapd; Fwpg;gpl;l tif vjpu;g;nghUs; my;yJ 
vjpu;g;nghUs; J}z;bfs; cs;sjh vd;gijf; fz;lwpa vth vq;thy; 
vd;gijf; fz;lwpa vth vq;thy; (EVA ENGVALL) kw;Wk; gPl;lu; 
ngu;y;khd; (1971) (Peter Perlmann) MfpNahu;fshy; fz;Lgpbf;fg;gl;l 
capu;Ntjp nray;KiwNa viyrh MFk; xU egu; HIV njhw;W 
nfhz;ltuh (Positive) ,y;iyah (Negative) vd;gijf; fz;lwpa cjTk; 
kpf Kf;fpakhd fUtpahf viyrh Nrhjid tpsq;FfpwJ.  xU egupd; 
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clypy; cs;;s rPuj;jpy; vjpu;g;nghUs; msitj; jPu;khdpf;fTk; 
(NehA+f;fpahd HIV njhw;W nfhz;l egupd; clypy; cw;gj;jpahFk;.  
vjpu;g;nghUspd; msT) Fwpg;gpl;l vjpu;g;nghUs; J}z;bfs;> kdpj 
Nfhupahdpf; nfhdNlhl;Nuhgpd; Nghd;w `hu;Nkhd;fs; Mfpatw;iwf; 
fz;lwpaTk; viyrh xU Nrhjidf; fUtpahf cs;sJ. 

 
 Md;bn[idf; nfhz;Ls;sJ vdr; re;Njfpf;fg;gLk; khjpupapy;> 

Md;bn[d; ,Ug;gpd; viyrh jfl;bd; Nkw;gug;gpy; mJ efu ,ayhky; 
nra;ag;gLfpwJ (glk;).  ,e;j efu;r;rpaw;w vjpu;g;nghUs; J}z;bAld; 
mjw;Nf cupa vjpu;g;nghUs; Nru;f;fg;gl;L tpidGupar; nra;ag;gLfpwJ.  
,t;thW Nru;f;fg;gLk; vjpu;g;nghUs; nguhf;]pNl]; Nghd;w cfe;j 
nehjpAld; gpizf;fg;gl;Ls;sJ.  tpidGupahj vjpu;g;nghUs;fs; fOtp> 
ePf;fg;gl;L nehjpapd; jsg;nghUs; (i`l;u[d; nguhf;]pNl];) 4 
FNshNuh ehg;jhy; vd;Dk; Ntjpg;nghUSld; Nru;f;fg;gLfpwJ.  nehjpapd; 
nray;ghl;lhy;> epwKs;s tpisnghUs; cUthtJ vjpu;g;nghUs; J}z;b 
,Ug;gijf; Fwpf;Fk;.  cUthFk; epwj;jpd; nrwpTk; vjpu;g;nghUs; 
J}z;bapd; vz;zpf;ifAk; Neu;tpfpjj;jpy; cs;sd.  viyrh vd;gJ 
NeNdhfpuhk; mstpYs;s vjpu;g;nghUs; J}z;bfisf;$l fz;lwpa 
cjTk; mjpf czu;jpwd; nfhz;l KiwahFk;. 

 
nehjp rhu;e;j Neha;j;jilg; nghUs; cwpQ;Rif kjpg;gPL 
 
 ekf;F tpUg;gkhd b.vd;.V Jz;Lfis vz;zw;w xj;j efy;fshf 

(,yl;rf;fzf;fpy;) mjpf mstpy; ngUf;fk; nra;ag; gad;gLk; xU cly; 
ntsp (in vitro) Ma;tfj; njhopy; El;gkhf ghypkNu]; rq;fpyp tpid 
nray;gLfpwJ.  1983-y; Nfup Ky;yp]; (1993-y; Nehgy; gupR ngw;wtu;) 
vd;gtuhy; ,j;njhopy; El;gk; cUthf;fg;gl;lJ. 

 
 (,ay;G jpupG (denaturation) ,ay;G kPs;T (renaturation)> my;yJ 

„Kjd;ik ,izg;G ,io gjg;gLj;Jjy;‟ (Prime annealing)  kw;Wk; 
mjd; „cw;gj;jp‟ (synthesis) my;yJ „ePl;rp‟ (Primer extension) mjpf 
ntg;gepiyiag; gad;gLj;jp> ekf;Fj; Njitg;gLk; ,ul;ilr;RUs; 
b.vd;.Vtpd; ,ay;igj;jpupj;J ,uz;L jdpj;jdpahd ,iofshfg; 
gpupf;fg;gLfpwJ.  ,jw;F ,ay;G jpupG vd;W ngau;.  xt;nthU ,ioAk; 
xU Kjd;ik ,izg;G ,ioAld; fyg;G nra;ag;gLfpwJ.  
(renaturation or primer annealing).  ,e;j Kjd;ik ,izg;G mr;R 
thu;g;G ,ioiaf; nfhz;L Taq b.vd;.V ghypkNui]g; gad;gLj;jp Gjpa 
b.vd;.V cUthf;fg;gLfpwJ. 

  

 ,ay;G jpupG epfo;r;rpapy;> Ntjptpidf; fyitahdJ 95°C  
ntg;gepiyapy; rpwpJ Neuk; ntg;gg;gLj;jg;gLfpwJ.  ,jdhy; ,yf;F 
b.vd;.V jdJ ,ay;G jpupe;J jdpj;j ,iofshfg; gpupfpwJ.  
,t;tpiofs; Gjpa b.vd;.Vf;fis cUthf;Fk; mr;R thu;g;G 
b.vd;.Vf;fshfr; nray;gLfpd;wd.  fyitia tpiue;J Fspu;tpg;gjd; 
%yk; ,U Kjd;ik ,ize;J ,izg;G miofSk;> ,yf;F b.vd;.Vtpd; 
jdp ,iofspd; gf;fthl;by; ,ize;J nfhs;fpd;wd.  Kjd;ik 
,izg;G ,ioapd; ePl;rp my;yJ cUthf;fj;jpd;NghJ fyitapd; 
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ntg;gepiy 75°C f;F cau;j;jg;gl;L NghJkhd fhy mstpw;F epiy 
epWj;jg;gLfpwJ.  ,jdhy; Taq b.vd;.V ghypkNu];> jdpj;j mr;R thu;g;G 
b.vd;.V tpypUe;J efnyLf;fg;gl;L Kjd;ik ,izg;G ,io 
ePl;rpailar; nra;ag;gLfpwJ.  ,e;j milfhg;Gf; fhyj;jpd; ,Wjpapy; 

 
 ,U mr;R thu;g;G ,iofSk; gFjpasT ,ul;ilr; RUs; ,iofshf 

khw;wg;gLk;.  ,t;thW cUthFk; ,ul;ilr; RUs;fspYs;s xt;nthU GJ 
,ioAk; fPo; Nehf;fpa NtWgl;l njhiyTfspy; ePz;L fhzg;gLk;.  ,e;j 
epfo;Tfs; jpUk;gj;jpUk;g eilngWtjd; %yk; tpUk;gpa b.vd;.Vtpd; gy 
efy;fs; cw;gj;jp nra;ag;gLfpd;wd.  ,jw;F b.vd;.V ngUf;fkiljy; 
(DNA amplification) vd;W ngau; (glk;). 

 
 PCR Kiwg;gb RNA %yf;$WfisAk; ngUf;fkilar; nra;a ,aYk;.  

,e;epfo;r;rp gpd;Ndhf;fpa gbnaLj;jy; (PCR (RT-PCR): Reverse 
transcription PCR) vd miof;fg;gLk;.  ,r;nray; Kiwapy;> uptu;]; 
buhd;];fpupg;Nl]; vDk; nehjpiag; gad;gLj;jp Mu;.vd;.V %yf;$Wfs; 
(mRNA) epug;G b.vd;.V f;fshf (Complementary DNA) khw;wg;gLfpd;wd.  
,t;thW cUthd cDNA thdJ PCR f;F thu;g;GU b.vd;.Vthfg; 
gzpGupfpwJ. 

 
kUj;Jtf; fz;lwpjy; PCR (PCR in clinical diagnosis) 
 

 kugpaf;FiwghLfs;> itu]; Neha;fs;> ghf;Bupa Neha;fs; Nghd;wtw;iwf; 
fz;lwpa PCRd; ,yf;Fj; jd;ik kw;Wk; czu;jpwd; kpfTk; 
gad;gLfpwJ.  Fwpg;gpl;l tif NehA+f;fpia milahsq;fhz;gjd; %yk; 
rupahd rpfpr;ir mspf;f ,aYk;.  tof;fkhd eilKiwapy; 
NehA+f;fpahff; fUjg;gLk; Ez;Zapu;fis tsu;g;G Clfj;jpy; tsu;j;J> 
tsu;rpij khw;w NrhjidfisAk; kw;Wk; ,ju NrhjidfisAk; nra;J 
ghu;j;J milahsq;fhzg;gLfpd;wd.  njhw;W Neha;fis fz;lwpa PCR  
mbg;gilapyhd Ma;T vspjhdjhFk;.  xU Ma;Tf khjpupapy;> xU 
NehA+f;fp fhzg;gl;lhy; epr;rakhf mjd; b.vd;.VTk; fhzg;gLk;.  PCR 
Kiw %yk; mtw;wpd; jdpj;Jtkhd b.vd;.V tupirfs; 
fz;lwpag;gLfpd;wd.  vLj;Jf;fhl;lhf> ,uj;jk;> kyk;> jz;Ltl jputk;> 
rsp Nghd;w kUj;Jt khjpupfspy; PCR Kiwg;gb %yk; gupNrhjpg;gjd; 
%yk; Neha; tiffisf; fz;lwpayhk;.  Nfhupahd; ePl;rpfspd; 
khjpupfisg; gad;gLj;jpNah my;yJ gdpf;Fl jput nry;fis Ma;tjd; 
%yNkh Foe;ij gpwg;gjw;F Kd;Ng mf;Foe;ijf;F kugpay; Neha;fs;  
cs;sdth vd;gijf; fz;lwpayhk;.  fjpu; mupths; ,uj;j Nrhif 
(Sickle cell anaemia), jyhrPkpah (-Thalassemia) kw;Wk; 
/gpidy;fPl;NlhD}upah Nghd;w Neha;fisAk; PCR Kiwapy; fz;lwpe;J 
tplyhk;.  RCR %yk; fz;lwpag;gLk; cDNA thdJ nul;Nuhitu]; 
njhw;Wfisf; fz;lwpaTk; (v.fh.ikNfhghf;Bupak; bAgu;FNyhrp];) 
fz;fhzpf;fTk; cjTk; xU kjpg;G kpFe;j fUtpahFk;. 
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 PCR Kiw %yk;> ghg;gpNyhkh itu]hy; Njhw;Wtpf;fg;gLk; fUg;ig 
tha;g;Gw;W Neha; Nghd;w itu];fshy; J}z;lg;gLk; Gw;W Neha;fisf; 
fz;lwpa ,aYk;> Kjd;ik ,iofisAk; (Primers) b.vd;.V Jyf;fp 
(Probes) iaAk; gad;gLj;jp ghy; FNuhNkhNrhk;fisf; fz;lwpe;J> 
kdpjf;fU fhy;eilfspd; fU kw;Wk; cly; ntspf;fUf;fspd; ghy; 
jd;ikia (Mz;/ngz;) PCR Kiwapy; fz;lwpayhk;.  fUTw;w 
Kl;ilfspy; (fUf;fs;) VNjDk; ghy; rhu;e;j FiwghLfs; cs;sdth 
vd;gijAk; fz;lwpayhk;.  fUTw;w Kl;ilfspy; (fUf;fs;) VnjDk; 
ghy; rhu;e;j FiwghLfs; cs;sdth vd;gijAk; fz;lwpayhk;. 

 
PCRd; gad;ghLfs; (Applications of PCR) 
 

 ,U NtW capupfspd; kugZj; njhFjpapy; fhzg;gLk; NtWghLfis 
PCR %yk; Ma;T nra;ayhk;.  gupzhkj;jpy; Fwpg;ghf> kuGtop 
,dtuyhWfis (Phylogenetics) Ma;T nra;a PCR kpf 
Kf;fpakhdjhFk;.  ,jpy;> Kb> gjg;gLj;jg;gl;l jpRf;fs;> vYk;Gfs; 
my;yJ VNjDk; gbtkhf;fg;gl;l nghUs;fs; Nghd;w %y
 q;fspypUe;J fpilf;fg;ngWk; Ez;zpa msT b.vd;.Vf;fis $l> 
mstpy; ngUf;fp Ma;Tfs; Nkw;nfhs;s ,aYk;. 

 
 jlatpay; kUj;Jtj;jpYk; PCR njhopy;El;gj;ijg; gad;gLj;jyhk;.  

,uj;jf;fiw> kapu;> tpe;J jputk; Nghd;w jlaq;fspypUe;J 
fpilf;fg;ngWk; xNunahU b.vd;.V %yf;$iwf;$l PCR njhopy;El;gk; 
%yk; ngUf;fp Ma;T nra;a KbAk;.  ,t;thW ngUf;fg;gl;l 
b.vd;.Vitg; gad;gLj;jp b.vd;.V Nuif mr;rplg;gl;L (DNA finger 
printing)  Fw;wthspfis milahsk; fhz cjTk; xU FUtpahf> 
jlatpay; mwptpaypy; gad;gLj;jyhk;.  kugZ rpfpr;irapy;> Fwpg;gpl;l 
b.vd;.V Jz;lq;fis cw;gj;jp nra;J ngUf;Ftjw;Fk; PCR 
gad;gLfpwJ. 

 
kugZ khw;wg;gl;l tpyq;Ffs; (Transgenic Animals) 
 

 fhy; eilfs; kw;Wk; tPl;L tpyq;Ffspd; kugpay; gz;Gfis 
Nkk;gLj;Jtjw;F njhlf;f fhyq;fspy;> Nju;e;njLf;fg;gl;l fyg;G 
Kiwfs; eilKiwapy; ,Ue;jd.  Mdhy; etPd capup njhopy;El;g 
Kd;Ndw;wj;jpw;Fg; gpwF> tpUk;gpa tif tpyq;Ffisj; Njhw;Wtpf;f> kuG 
uPjpapyhd khw;wq;fisf; ifahs> kdpju;fshy; KbfpwJ.  capupfspd; 
kugZj; njhFjpf;Fs; Gjpa> (me;epa/Gwe;Njhd;wpa) kpifg;gbahd 
b.vd;.Vf;fis Eioj;J epiyahd kugpay; khw;wq;fis tpUk;gpa 
tz;zk; Njhw;Wtpf;fyhk;.  ,jw;F kugZ khw;wk; (Transgenesis) vd;W 
ngau;.  ,t;tpjk; cs; Eiof;fg;gLk; me;epa DNA thdJ „khw;W 
kugZ‟ (Transgene) vdTk;> ,jdhy; Njhw;Wtpf;fg;gLk; tpyq;Ffis 
„kuGg;nghwpapay; %yk; khw;wg;gl;l‟ (Genetically engineered) my;yJ 
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„kugpay;G khw;wg;gl;l capupfs;‟ (Genetically modified organisms) vd;W 
miof;fyhk;. 

 
 kugZ khw;w capupfis cUthf;Fk; gy;NtW gbepiyfshtd> 
 

 tpUk;gpa kugZit milahsq;fz;L mijj; jdpj;Jg; gpupj;njLj;jy;. 
 

 flj;jpiaj; (nghJthf> itu];) Nju;e;njLj;jy; my;yJ Neubahfr; 
nrYj;Jjy; 
 

 tpUk;gpa kugZit> flj;jpapd; kugZTld; ,izj;jy; 
 

 ,t;tpjk; khw;wKw;w flj;jpia> nry;fs;> jpRf;fs;> fU my;yJ 
Kjpu;e;j capupapDs; nrYj;Jjy; 
 

 kugZ khw;w jpR my;yJ tpyq;Ffspy; me;epa [{dpd; xUq;fpizg;G 
kw;Wk; ntspg;ghL gw;wpa nray; tpsf;fk;. 

 
 Rz;nlyp> vyp> Kay;> gd;wp> gR> nts;shL> nrk;kwpahL kw;Wk; kPd; 

Mfpatw;wpy; kugZ khw;w tiffs; Njhw;Wtpf;fg;gl;Ls;sd (glk;). 
 

kugZ khw;wg;gl;l tpyq;Ffs; 
kugZ khw;Wjypd; gad;ghLfs; (Uses of Trangenesis) 
 

 cau;tif capupfspy; kugZ ntspg;ghl;ilAk; tsu;r;rp 
nray;KiwfisAk; mwpe;J nfhs;s cjTk; rf;jp tha;e;j fUtpahf 
kugZ khw;wk; cs;sJ.  
 

 kugZ khw;wk; tpyq;Ffspd; kuGg; gz;Gfis Nkk;gLj;j cjTfpwJ.  
kdpj Neha;fisg; Gupe;J nfhs;sTk; mtw;wpw;Fupa Gjpa rpfpr;ir 
Kiwfisg;gw;wp Ma;T nra;aTk; cjTk; ey;y khjpupfshf kugZ 
khw;w tpyq;Ffs; tpsq;Ffpd;wd.  Gw;WNeha;> my;irku;> ePu;kj;jpR 
tow;rp (Cystic fibrosis), ruthq;fp (rheumatoid arthritis) kw;Wk; fjpu; 
mupths; ,uj;j Nrhif (Sickle cell anaemia) Nghd;w kdpj 
Neha;fSf;fhd kdpj kugZ khw;w khjpupfSk; (Transgenic models) 
cUthf;fg;gl;Ls;sd. 
 

 kugZ khw;w tpyq;Ffisf; nfhz;L cw;gj;jp nra;ag;gLk; Gujq;fs; 
kUj;Jtj;JiwapYk; Kf;fpakhd gad;ghLfisf; nfhz;Ls;sd. 
 

 jLg;G+rpfspd; ghJfhg;Gj;jd;ikiar; Nrhjpg;gjw;F kugZ khw;w 
Rz;nlypfs; gad;gLj;jg;gLfpd;wd. 
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 er;Rj;jd;ikAila nghUl;fisr; nrYj;jp kugZ khw;wkpy;yhj 
(non-transgenic) tpyq;Ffisg; gupNrhjpj;jNghJ> mit 
mg;nghUs;fSf;Fupa kugZit ngw;wpUe;jhy;> czu;jpwd; 
kpFjpahff; nfhz;bUe;jijAk;> er;Rg;nghUs;fshy; mitfspy; 
Vw;gLk; tpisTfs; gw;wpAk; mwpag;gl;lJ. 
 

 ghypd; msitAk; juj;ijAk; Nkk;gLj;Jtjw;Fk;> khkprk;> Kl;ilfs; 
kw;Wk; fk;gsp (kapu;) cw;gj;jpf;Fk;> kUe;J vjpu;g;Gj;jd;ikiag; 
gupNrhjpg;gjw;Fk; kugpay;G khw;Wjy; Kf;fpag; gq;fhw;WfpwJ. 

 
capupa tpisnghUl;fs; kw;Wk; mtw;wpd; gad;fs; (Biological products 
and their users) 
 

 capupfsplkpUe;J ngwg;gl;L Neha;fs; tUKd; jLf;fTk;> Neha;fSf;F 
rpfpr;ir mspf;fTk; gad;gLk; nghUl;fs; “capupa tpisnghUl;fs;” 
vdg;gLk;.  vjpu; er;Rfs; (Antitoxins), ghf;Bupa kw;Wk; itu]; 
jLg;G+rpfs; (Bacterial and Viral vaccines), ,uj;j tpisnghUl;fs; (Blood 
products) kw;Wk; `hu;Nkhd; tbrhW (Hormone extracts) Nghd;wd rpy 
capupa tpis nghUl;fs; MFk;.  ,j;jF nghUl;fs; Ez;Zapupfs;> 
jhtu nry;fs; my;yJ tpyq;F nry;fs; Nghd;w capupfisf; nfhz;L 
capupanjhopy; El;g Kiwapy; cw;gj;jp nra;ag;gLfpd;wJ.  ,tw;iw 
gz;ghf;fk; nra;tJ rpW %yf;$W kUe;Jfspd; gz;ghf;fj;ij tpl 
fbdkhFk;.  ,j;jifa capupa tpisnghUl;fis kugZ kWNru;f;if 
njhopy;El;gj;jpd; %yk;> Njitahd NghJ cw;gj;jp nra;J nfhs;s 
KbAk;.  rpfpr;ir Gujq;fs; (Therapeutic proteins), xw;iwg; gbahf;f 
vjpu;g;nghUl;fs; (Monoclonal antibodies) kw;Wk; jLg;G+rpfs; (Vaccines) 
Nghd;w gy capupa tpisnghUl;fs; gad;ghl;bw;fhd xg;Gjiyg; 
ngw;Ws;sd.  Gujq;fs; eyg;ghJfhg;G kw;Wk; kUe;jhf;fj; 
njhopw;rhiyfspy;  capupa njhopy;El;gtpay; Gul;rpia 
Vw;gLj;jpAs;sJ.  tzpf Kiwapy; cw;gj;jp nra;ag;gLk; 
`hu;Nkhd;fSk;> vjpu;g;nghUl;fSk; kUj;Jtj; njhopw;rhiyf;F 
Kjd;ikahdit MFk;.  kWNru;f;if `hu;Nkhd;fshd ,d;Rypd;> kdpj 
tsu;r;rp kw;Wk; kdpj My;/ghyhf;l;ly;Gkpd; Nghd;w kWNru;f;ifg; 
Gujq;fs; jw;NghJ fpilf;fpd;wd. 

 
 tpUk;gj;jFe;j Gujq;fis cw;gj;jp nra;Ak; capupa tpidfyd;fshf 

(Bioreactors)  tpyq;Ffs; gad;gLfpd;wd.  NehAz;lhf;Fk; vjpu;g;nghUs; 
J}z;bfSf;F (Antigens) vjpuhfr; nray;gLk; nghUl;fNs 
vjpu;g;nghUs;fs; (Antibodies) vdg;gLk;.  ,tw;iw cw;gj;jp nra;Ak; 
capupa tpidfyd;fshf kugZ khw;wg;gl;l tpyq;Ffs; 
gad;gLj;jg;gLfpd;wd. 

 
 Gw;WNeha; rpfpr;ir> ,jaNeha; rpfpr;ir kw;Wk; cWg;G khw;W epuhfupg;G 

Nghd;wtw;wpy; gad;gLk; xw;iw gbahf;f vjpu;g;nghUl;fs; (Monoclonal 
antibodies) Nghd;wd capup njhopy;El;gKiwapy; cw;gj;jp 
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nra;ag;gLfpd;wd.  ,aw;if Guj xl;Lg;girfs; (Natural protein 
adhesives) vd;gd er;rw;w> capup rpijTf;F cs;shFk;> mupjhf 
Neha;j;jilia KLf;fptpLk; jd;ik nfhz;ldthFk;.  vdNt jir ehu; 
(Tendons) kw;Wk; jpRf;fis ,izf;fTk;> gw;Fopia epug;gTk;> cile;j 
vYk;Gfis rPuhf;fTk; gad;gLfpd;wd. 

 
tpyq;F efyhf;fk; (Animal cloning) 
 

 tpyq;F efyhf;fk; vd;gJ xU capupapypUe;J kunghj;j gy capupfis 
,aw;if Kiw my;yJ nraw;if Kiwapy; cUthf;FtJ MFk;.  
,aw;ifapy; gy capupdq;fs; efyhf;fk; vDk; ghypyp ,dg;ngUf;f 
Kiwia Nkw;nfhs;fpd;wd. 

 
 capupa njhopy;El;gtpaypy; efyhf;fk; vd;gJ capupia cUthf;FtJ 

my;yJ nry;fspd; efy;fis cUthf;FtJ my;yJ b.vd;.V 
Jz;lq;fis cUthf;FtJ (%yf;$W efyhf;fk;) Mfpatw;iwf; 
Fwg;gjhFk;. 

 
 Iad; tpy;kl; (Ian Wilmat) kw;Wk; Nfk;g;ngy; (Cambell) MfpNahu; 1997y; 

Kjd; Kjypy; lhyp (Dolly) vDk; Kjy; ghY}l;bia (nrk;kwp ML) 
efyhf;fk; nra;jdu;.  KOikj;jpwd; epfo;tha;T kw;Wk; cl;fU khw;W 
njhopy;El;gj;jpd; %yk; kugZ khw;wg;gl;l lhyp vDk; efy; nrk;kwp 
ML cUthf;fg;gl;lJ.  KOikj;jpwd; vd;gJ gy;NtW nry;fis> 
jpRf;fis> cWg;Gfis kw;Wk; Kbthf> xU capupia cUthf;Fk; xU 
nry;ypd; jpwdhFk;. 

 
 nfhilahsp nrk;kwp Ml;bd; (ewe) ghy;kb nry;fs; (cly; nry;fs;) 

jdpikg;gLj;jg;gl;L 5 ehl;fSf;F czT+l;lkpd;wp itf;fg;gl;lJ.  kb 
nry;fs; ,ay;ghd tsu;r;rp milahky; cwf;f epiyia mile;J 
KOikj;jpwidg; ngWfpd;wJ.  NtnwhU nrk;kwp Ml;bd; mz;lnry; 
(Kl;il) gpupj;njLf;fg;gl;L cl;fU ntspNaw;wg;gLfpd;wJ.  gpd;du; 
cwf;f epiy kbnry; kw;Wk; cl;fU ePf;fpa mz;l nry; ,uz;Lk; 
xd;wpizf;fg;gl;lJ.  kbnry;ypd; ntspAiw rpijf;fg;gl;L cl;fUitr; 
Rw;wp mz;l nry; ,uz;Lk; xd;wpizf;fg;gl;lJ.  kbnry;ypd; ntspAiw 
rpijf;fg;gl;L cl;fUitr; Rw;wp mz;lnry; #Ok;gb nra;ag;gl;lJ.  
,t;thW xd;wpize;j nry; gpupnjhU nrk;kwp Ml;bd; fUg;igapy; 
gjpNtw;wg;gl;lJ.  (thlifj;jha;) Ie;J khjq;fSf;Fg;gpd; “lhyp” 
gpwe;jJ.  xU Kjpu;e;j tpyq;fpd; khWghlike;j cly; nry;ypypUe;J 
fUTWjy; epfo;T ,d;wp> efyhf;f Kiwapy; Kjd;Kjyhf 
cUthf;fg;gl;l tpyq;F lhyp MFk; glk;. 

 
tpyq;F efyhf;fj;jpd; ed;ikfSk; jPikfSk; 
 
 kUj;Jtg; gupNrhjidfs; kw;Wk; kUj;Jt Muha;r;rpahsu;fSf;F ed;ik 

gaf;fpd;wJ.  kUj;Jtj; Jiwapy; Gujq;fs; kw;Wk; kUe;Jfs; 
cw;gj;jpf;F cjTfpd;wJ. 
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 jz;L nry; Muha;r;rpf;F (Stem cell research) topNfhYfpwJ. 

 
 tpyq;F kw;Wk; kdpj nray; KidNthu; efyhf;fk; vd;gJ capupa 

gy;tifikf;fhd rthyhdJ vdf; fUJfpd;wdu;.  ,r;nray;> 
gupzhkj;ij khw;wp ,dj;njhif kw;Wk; #o;epiy kz;lyj;jpy; 
jhf;fj;ij czlhf;Fk; vd;w fUJfpd;wdu;. 
 

 efyhf;f nray;Kiw fbdkhdJ kw;Wk; tpiyAau;e;jJ. 
 

 ,r; nrayhy; tpyq;Ffs; ghjpg;gilAk;. 
 

 thlifj;jha; capupfs;> vjpu;kiwahfp NfLfSf;F Ml;gLtJld;  
efyhf;f tpyq;Ffs; Neha; ghjpg;Gf;F cl;gl;L capu; ,wg;G tPjk;  
Vw;gLfpd;wJ. 
 

 efyhf;f tpyq;Ffspd; ,iwr;rpia cz;gjhy; cly; eydpy; rkurk; 
nra;a Ntz;bAs;sJ. 
 

 ,ay;ghd tpyq;Ffis efyhf;f tpyq;Ffs; tpiuthf %g;giltJld;> 
ngw;Nwhu; capupiatpl Fiwe;j eyKiladthf cs;sd. (,e;jg; 
gpur;rid „lhyp‟apYk; fhzg;gl;lJ. 
 

 efyhf;f tpyq;Ffspy; kuGf;NfhshWfs; Njhd;Wfpd;wd.   
 

 90% Nkw;gl;l efyhf;f tpyq;Ffs; re;jjpia cUthf;f ,ayhj 
kyl;Lapupfshfpd;wd. 

 
Iad; tpy;kl; kw;Wk; Nfk;g;ngy; Kjpu;e;j nrk;kwp Ml;bd; 227 
kbnry;fis 227 cl;fU ePf;fpa mz;l nry;fSld; xd;wpizj;jdu;.  6 
ehl;fs; fUtsu;r;rpf;Fg;gpd; 29 tsu;fUf;fis thlifj;jha; fUg;igapy; 
gjpj;jdu;.  mtw;wpy; xd;W kl;LNk „lhyp‟ ahf cw;gj;jpahdJ. 
 
„kugZ ntspNaw;wk;‟ (Knock out) vd;gJ xU capupapYs;s 
FNuhNkhNrhk;fspy; xd;W my;yJ mjw;F Nkw;gl;l kugZf;fis 
kuGg;nghwpapay; thapyhf nray;gl ,ayhky; nra;tjhFk;. 
 
mwk; rhu;e;j gpur;ridfs; (Ethical issues) 
 

 kypthd kUe;Jfs;> juk; kpFe;j goq;fs; kw;Wk; fha;fwpfs;> 
Nehnajpu;g;G jpwd; nfhz;l gapu;fs;> Neha;fis Fzkhf;Fk; cs;@u; 
Kiw kw;Wk; mjpf vz;zpf;ifapyhd Kuz;fs; Mfpatw;iw 
,r;r%fj;jpw;F capupa njhopy;El;gk; nfhilahf je;jpUf;fpwJ. 

 
 ,jw;fhd Kf;fpa fhuzk; etPd capupa njhopy;El;gj;jpd; ngUk;gFjp 

kugZ ifahSjYld; njhlu;GilaNj MFk;.  ,j;jifa kugZ 
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khw;wk; ,dk; Gupahj tpisTfis Vw;gLj;JNkh vd kf;fs; 
mr;rg;gLfpd;wdu;.  b.vd;.V kWNru;f;if njhopy;El;gj;jhy; 
cUthf;fg;gLk; jdpj;jd;ik nfhz;l Ez;Zapupfs;> itu]; 
Nghd;wdtw;iw ftdf;FiwthfNth my;yJ Ntz;Lnkd;Nwh Nghu; 
Nghd;wtw;wpy; gad;gLj;jpl Neu;e;jhy; njhw;W Neha;fs; my;yJ #opay; 
Nguopit Vw;gLj;Jk; vDk;gPjp kf;fspilNa epyTfpd;wJ.  
vg;gbapUg;gpDk; ,k;Kiwapy; ,lu;fs; FiwT> gad;fs; mjpfk;. 

 
capupa njhopy;El;gtpaypd; newpKiwfs; (Regulations in Biotechnology) 
 

 kugpay;G khw;wg;gl;l capupfspd; (GMOs) cw;gj;jp kw;Wk; capupa 
njhopy;El;gg; nghUl;fspd; cw;gj;jp> tpw;gid kw;Wk; nghUl;fs; 
Mfpait rpy newpKiwfSf;Fl;gl;ljhFk;.  kugpay;G khw;wg;gl;l 
capupfspd; cw;gj;jpg; nghUl;fis ftdkhf Ma;Tf;F cl;gLj;jg;gl;L 
Mtzg;gLj;JtJ mtrpak;.  kugpay;G khw;wg;gl;l capupfis 
milahsg;gLj;jp> gad;ghl;L topKiwfSf;F Vw;g gad;gLj;j Ntz;Lk;.  
,j;jF newpKiwfs; kf;fs; capupdq;fs; kw;Wk; Rw;Wr;#oiy 
ghJfhf;f cUthf;fg;gl;ljhFk;.  ,e;jpa capupa njhopy;El;g 
newpg;gLj;J Mizak; (BRAI) (Bio technology Regulatory Authority of 
India), kugpay;G khw;wg;gl;l capupfis cs;slf;fpa capupa 
njhopy;El;gtpay; top (GMOs) cw;gj;jpg; nghUl;fs; gad;ghl;il 
newpg;gLj;j cUthf;fg;gl;l mikg;ghFk;.  ,e;jpa tdq;fs;> #o;epiy 
khw;wk; Rw;Wr;#oy; mikr;rfj;jpd; MSifapy; cs;s kuGg;nghwpapay; 
xg;Gjy; FOkk; (Genetic Engineering Approval Committee – GEAC), ek; 
ehl;by; kuGg;nghwpapay; xg;Gjy; FOkk; (Genetic Engineering Approval 
committee – GEAC), ek; ehl;by; kuGg;nghwpapay; cw;gj;jpg; 
nghUl;fSf;F xg;Gjy; mspf;Fk; mikg;G MFk;.  kNrhjh 
Vw;gspf;fg;gl;lhy;> capupa njhopy; El;gtpay; newpg;gLj;J Mizaj;jpd; 
Jizg;gpupthd Rw;Wr;#oy; kjpg;gPl;Lf; FO (Environmental Appraisal 
Panel) nghWg;Ngw;Fk;.  NkYk;> mikr;rfq;fSf;F ,ilapyhd BRAI 
nray;ghLfis Nkw;ghu;it nra;Ak; mikg;ig cUthf;fpl ,k;kNrhjh 
Kd;nkhopfpd;wJ.  capupa njhopy;El;g cw;gj;jp nghUl;fs; kw;Wk; 
capupfis rKjhaj;Jf;Fs; Eioj;jy;> mtw;wpd; gad;ghl;bd; 
gpd;D}l;lk; mspg;gJ Mfpad Njrpa capup njhopy;El;g MNyhridf; 
FOkg; gq;Fjhuupd; gzpfshFk;.  rl;lg;gbahd jd;dhl;rp epWtdkhd 
newpg;gLj;J mikg;G capupa njhopy;El;g cw;gj;jpg; nghUl;fs; kw;Wk; 
capupfisg;gw;wp Muha;r;rp> ,wf;Fkjp> Nghf;Ftuj;J kw;Wk; cw;gj;jp 
Mfpadtw;iw newpg;gLj;Jfpd;wJ.  khepy capupa njhopy;El;g 
xUq;fpizg;Gf; FOkk; (State Biotechnology Co ordination Committees 
– SBCC) kw;Wk; khtl;l mstpyhd FOkq;fs; (District level 
Committee) Mfpad GEAC f;F cjtp GuptdthFk;.  epWtd capupa 
ghJfhg;Gf; FOkk; (The institutional Biosafety Committee – SBCC) 
kw;Wk; khtl;l mstpyhd FOkq;fs; (District level Committee) Mfpad 
GEAC f;F cjtp GuptdthFk;.  epWtd capupa ghJfhg;Gf; FOkk; 
(The Institutional biosafety Committees – IBSC) cs;@upy; 
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topKiwfis eilKiwg;gLj;Jk; mikg;G MFk;.  kugZ khw;wg;gl;l 
nghUl;fis tu;j;jf uPjpahf> ngUkstpy; gad;gLj;j mDkjp mspg;gJ> 
tpUg;gj;jpw;Nfw;g kuGg;nghUs; khw;wpaikg;G kPsha;Tf;FO (Review 
Committee on Genetic manipulation (RCGM) tpd; gzpahFk;.  IBSC 
kw;Wk; RCGM Mfpait kpf Kf;fpa mikg;GfshFk;.  ,tw;iw 
fz;fhzpg;gJ kuGg;nghUs; xg;Gjy; FOtpd; (GEAC) nghWg;ghFk;. 

  
 caupa njhopy; El;gtpay; JiwahdJ mjd; ngUe;Jj;jd;ik kw;Wk; 

gad;jU jd;ik mbg;gilapy; jdpj;jdpNa gy;NtW rl;ljpl;lq;fshy; 
epu;tfpf;fg;gLfpd;wJ.  1990y; capupa njhoy;El;gtpay; Jiwahy; (DBT) 
ntspaplg;gl;l kWNru;f;if b.vd;.V ghJfhg;G topfhl;b Kiwfs; 
kuGg;nghwpapayhy; khw;wg;gLk; capupfs; njhlu;ghd Muha;r;rpfis 
cs;slf;fpajhFk;.  ,e;j topfhl;b Kiwfs;> 1994y; NkYk; jpUj;jp 
mikf;fg;gl;lJ.  ,e;jpa kUj;Jt Muha;r;rpNguit ,e;jpa Ntshz; 
Muha;r;rpg;Nguit> mwptpay; kw;Wk; njhopyf Muha;r;rpg; Nguit 
Mfpatw;wpd;  

 
rl;lg;gbahd mikg;Gfs; 

1. kWNru;f;if DNA MNyhridf; FOkk;  MNyhrid (RDAC)- 
 

2. epWtd capupa ghJfhg;Gf; FOkk; (IBSC) 
3. tpUg;gj;jpw;Nfw;g kuGg;nghUs; khw;wpaikg;G  xg;Gjy; 

kPsha;Tf; FO (RCGM) 
4. kuGg;nghwpapay; xg;Gjy; FOkk; (GEAC) 

 

5. khepy capupnjhopy; El;gtpay;  
xUq;fpizg;G FOkk;  (SBCC)     fz;fhzpg;G 

6. khtl;l mstpyhd FOkk; (DLC) 

 
capupg;nghUs; nfhs;if (Biopiracy) vd;gJ „gd;dhl;L epWtdq;fs; 
kw;Wk; gpw mikg;Gfs;> ehL my;yJ kf;fspd; cupa mq;fPfhukpd;wp> 
,og;gPL VJk; toq;fhky; capu; tsq;fis gad;gLj;JtjhFk;‟ vd 
tiuaWf;fg;gl;Ls;sJ. 
 
    capupay; kw;Wk; kUj;Jtj;Jiw Nkk;ghl;lhy; Njhd;Wk; mwk;rhu; 
gpur;ridfisg; gw;wp gbg;gJ capu; mwtpay; (Bioethics) vdg;gLk;.  ,J 
kUj;Jt nfhs;if kw;Wk; eilKiwia njhlu;GgLj;Jk;kPf gFg;gha;T 
MFk;.               
 

 gpujpepjpfis capupa njhopy; El;gtpay; Jiwapd; fPo; ,aq;Fk; 
tpUg;gj;jpw;Nfw;g kuGg;nghUs; khw;wpaikg;G kPsha;Tf; FO (RCGM) 
mq;fj;jpdu;fshff; nfhz;Ls;sJ.  b.vd;.V kWNru;f;ifj; 
njhopy;El;gj;ijg; gad;gLj;jp ngUksT kUe;J cw;gj;jp nra;Ak; 
njhopyfq;fSf;F cupkk; ngWtJ njhopw;rhiy (tsu;r;rp kw;Wk; 
newpg;gLj;Jjy;) tpjp 1951d; gb fl;lhakhf;fg;gl;Ls;sJ. 
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 cyf tu;j;jf mikg;gpd; (WTO) xg;ge;jg;gb mwpTrhu; nrhj;Jupik 

tu;j;jfj;jpd; ifnahg;gjhuu; vDk; Kiwapy; ,e;jpah> fhg;Gupik tpjp 
1999 cl;gl gy;NtW mwpTrhu; nrhj;Jfspd; kPjhd rl;l tpjpfspy; 
jpUj;jq;fisr; nra;Js;sJ. 

 
kugpay;G khw;wg;gl;l capupfshy; Neuplf;$ba Mgj;Jfs; (Possible threats 
of Genetically modified organisms) 

 kugpay;G khw;wg;gl;l capupfs; (GMO) vdg;gLk; kuGg;nghwpapay; top 
khw;wg;gl;l capupfs; (GEO), tsu;e;j kw;Wk; tsUk; ehLfspy; 
Ntshz;ik> tdj;Jiw> ePu;tho; capup tsu;g;G> capupay; jPu;T kw;Wk; 
Rw;Wr;#oy; Nkyhz;ik Mfpatw;wpy; gq;fhw;w cUthf;fg;gl;ldthFk;.  
,Ue;jNghjpYk; Ntz;Lnkd;Nwh my;yJ ftdf;FiwthfNth kugpay;G 
khw;wg;gl;l capupfis Rw;Wr;#oypy; tpLtpf;fg;gLk;NghJ rpy 
rkaq;fspy; vjpu; #oypay; tpisTfis cz;lhf;Ffpd;wd. 

 
kugpay;G khw;wg;gl;l capupfshy; Vw;gl tha;g;Gs;s ,lu;ghLfs;: 
 
 Gjpa my;yJ nfhba jPq;Fapupfs; kw;Wk; NehA+f;fpfis cUthf;FtJ.  

kugZ khw;wg;gl;l capupfisf; nfhz;L ,df;fyg;G nra;tjd; %yk; 
tho;e;J tUk; jPq;Fapupfspd; tpisTfis NkYk; Nkhrkilar; nra;jy;. 

 
Rw;Wr;#oy; eyk; Ntshz;ik 

jPq;Fapu;f;nfhy;yp GMO-
y; cs;s 
er;Rg;nghUl;fs; 
,yf;fpy;yh capupfs; 
kw;Wk; #o;epiy 
kz;lyk; Mfpatw;wpy; 
vjpu;kiw tpisTfis 
Vw;gLj;Jfpd;wd. 

kugpay;G khw;wg;gl;l 
kugZf;fshy; 
cUthf;fg;gLk; 
Gujq;fs; kdpjd; 
my;yJ gpw 
tpyq;Ffspy; 
xt;thikia 
tpistpf;fpd;wJ.  
jw;fhyj;jpy; kugpay;G 
khw;wpa 
czTg;nghUl;fs; kPJ 
vt;tpjf; FwpaPLfSk; 
nra;ag;gLtjpy;iy. 

jPq;Fapu; er;Rg; 
nghUl;fSld; 
kugpay;G khw;wg;gl;l 
capupfs; ,ize;J 
jPq;Fapu;f;nfhy;yp 
,dj;njhifapy; er;R 
vjpu; gupzhkj;ij 
Vw;gLj;Jfpd;wJ. 

rpw;wpdq;fSf;fpilapyhd 
kfue;jr;Nru;f;if 
“jhtuf; nfhy;yp 
vjpu;g;G” kugZf;fis 
gug;gp” “#g;gu; tPl;” 
vDk; “kPf;fis” 
jhtuq;fis 
cUthf;Ffpd;wd. 

kugZ khw;wj;jpd;NghJ 
FwpaPl;lhsuhfg; 
gad;gLj;jg;gLk; Neha; 
vjpu;nghUs; jil 
Vw;gLj;Jk; kugZf;fs;> 
Neha; cz;lhf;Fk; 
ghf;Bupaq;fis gug;g 
tha;g;Gs;sJ. 

kugpay;G khw;wg;gl;l 
tpijfs; kPJ ngupa 
capu;j;njhopy;El;g 
epWtdq;fs; 
rl;lg;gbahd 
jdpAupik (fhg;Gupik) 
jd;dfj;Nj 
nfhz;Ls;sd. 

jPq;Fapupfs;> fisfs; 
kw;Wk; Nghl;bj; 
jhtuq;fis mopg;gjhy; 

kuG khw;wg;gl;l 
kugZf;fs; jpBu; 
khw;wkile;J 

jPq;Fapu;f;nfhy;yp 
vjpu;g;G kw;Wk; 
fisf;nfhy;yp vjpu;g;G 
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capupa gy;tifj; 
jd;ikapy; vjpu;kiwj; 
jhf;fk; Vw;gLfpd;wJ. 

vjpu;ghuhj 
,lu;ghLfis 
Vw;gLj;jyhk;. 

vd ,U tbtq;fspy;> 
kugZ khw;wg;gl;l 
capupfs;> 
Ntshz;ikapy; 
,ilA+Wfis 
Vw;gLj;Jk;. 

  

 ,yf;fpy; ,y;yhr; rpw;wpdq;fshd kz;zpy; thOk; capupfs;> jPq;F 
nra;aj; jhtuq;fs;> gwitfs; kw;Wk; gpw tpyq;FfSf;F CW 
tpistpj;jy; 
 
o tptrha/Ntshz; #o;epiy kz;lyk; cl;gl;l capupa rKjhaj;jpw;F 

,ilA+W nra;jy;. 
 

o rpw;wpd gy;tifj; jd;ik my;yJ rpw;wpdq;fSf;Fs;shd kugpay; 
gy;tifik Mfpatw;wpy; rup nra;ag;gl ,ayhj ,og;G my;yJ 
khw;wq;fis Vw;gLj;Jjy;. 
 

o kdpj eyDf;F vjpuhd ,lu;ghLfis Vw;gLj;Jjy; 
 

 kugpay;G khw;wg;gl;l capupfis Rw;Wr;#oypy; tpLtpj;jhy; fhyk; 
jho;e;Jk; jhf;fj;ij Vw;gLj;jyhk;.  Vnddpy;> mt;Tapupfs; ngUfp> 
CLUtp> gutp> rpy Neuq;fspy; gpw capupfspd; b.vd;.V tpy; Eioe;J 
khw;wq;fis Vw;gLj;jpl ePz;l fhyk; Njitg;gLk;.  kugpay;G khw;wg;gl;l 
capupfs; jw;NghJ thOk; capupfspy; khw;wq;fis cUthf;fp mjd; 
%yk; Gjpa rpw;wpdq;fis cUthf;fp Rw;Wr;#oiy ghjpf;fr; nra;a 
,aYk;.  ,j;jF fhuzq;fshy; newpg;gLj;Jk; Mizaj;jpdu; kugpay;G 
khw;wg;gl;l capupfis Rw;Wr;#oypy; fsg;gupNrhjidf;F mDkjp 
mspg;gjpy; kpfTk; ftdkhf cs;sdu;. 

 
capupa ghJfhg;G topKiwfs; (Biosafety guidelines) 

 
 kugpay;G khw;wg;gl;l capupfs; (GMOs) tsu;r;rp gw;wp fUj;Jfs; 

Gtpastpy; tsu;e;J tUtjhy; cyf Rfhjhu epWtdk; (WHO) 1991 
Mk; Mz;L capupa ghJfhg;Gf;fhf Kiw rhuh gzpf; FOf;fis 
cUthf;fpaJ.  ,f;FO Rw;Wr;#oypy; capupfis tpLtpf;f “jd;dhu;tf; 
FwpaPL” xd;iw jahupj;Js;sJ.  “kuGg;nghwpapay; kw;Wk;  capupa 
njhopy; El;gtpay;  gd;dhl;L ikak;” (ICGEB) capupa ghJfhg;G 
njhlu;ghf vOk; gpur;rpidfSf;Fj; jPu;T kw;Wk; Rw;Wr;#oy; 
mbg;gilapy; capupa njhopy;El;gtpay; njhlu; gad;ghL Mfpadtw;wpy; 
Kf;fpag; gq;fhw;Wfpd;wJ.  kdpj Rfhjhuk; Rw;Wr;#oy; kw;Wk; 
Ntshz;ik Mfpadtw;wpy; kugpay;G khw;wg;gl;l capupfSf;fhd 
mDkjpahy; Njhd;Wk; ,lu;ghLfs; gw;wp ICGEB tiyjsj;jpy; mwpayhk;.  
NfL tpistpf;Fk; Ez;Zapupfs; kw;Wk; kuGg; nghwpapayhy; 
cUthf;fg;gl;l capupdq;fs; Mfpadtw;iw cw;gj;jp nra;jy;> 
gad;gLj;Jjy;> ,wf;Fkjp nra;jy;> Vw;Wkjp nra;jy;> Nrkpj;jy; 
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Nghd;wtw;iw fl;Lg;gLj;Jtjw;fhf> 1986-d; Rw;Wr;#oy; ghJfhg;G rl;lk; 
jdf;F toq;fpAs;s mjpfhuj;ij gad;gLj;jp ,e;jpahtpy; capupa 
njhopy;El;gj; Jiw (DBT) “rDNA ghJfhg;G topKiw”fis 
cUthf;fpAs;sJ.  Nkw;$wpa topKiwfis eilKiwg;gLj;JtJ 
kw;Wk; fz;fhzpg;gJ “capupag; ghJfhg;G epWtdf; FOf;fs; (IBSC‟s) 
“tpUg;gj;jpw;Nfw;g  kuGg;nghUis ifahSk; kPsha;Tf; FOf;fs;” 
(RCGM) kw;Wk; Rw;Wr;#oy; kw;Wk; tdj;Jiw mikr;rfj;jpd; kuGg; 
nghwpapay; xg;Gjy; FO (GEAC) Mfpadtw;wpd; gzpfshFk;. 

 
mwpTrhu; nrhj;Jupik kw;Wk; ghJfhg;G (Intellectual property rights and 
intellectual property protection) 
 

 ,ay;nghUl;fshd tPl;Lj; jsthlq;fs;> epyk; Nghd;w nrhj;Jfisg; 
ghJfhf;f ehl;by; gy rl;lq;fs; eilKiwapy; cs;sd.  ,it 
ntspapy; Gyg;glf;$bad.  Mdhy;> khw;wk; nra;ag;gl;l Ez;Zapupfs;> 
jhtuq;fs;> tpyq;Ffs; kw;Wk; tzpfg; nghUl;fis cw;gj;jp nra;Ak; 
njhopy; El;gq;fs; Nghd;wd KOikahf mwpT rhu;e;jdthFk;.  ,j;jF 
nghUl;fis cUthf;fpatu; my;yJ fz;lwpe;jtu; mg;nghUSf;F KO 
cupikAilatuhthu;.  ,j;jF mwpTrhu; nrhj;JfSf;Fk; ehl;by; rl;lk; 
cUthf;fg;gl;L ghJfhg;G mspf;fg;gLfpwJ.  Vnddpy;> ,it ntspapy; 
Gyg;glhj nrhj;Jfs;.  NkYk; ,j;jF mwpit gpwUf;F ntspg;gLj;JtJ 
Gjpa fz;Lgpbg;G kw;Wk; GJikahf;fYf;Fk; top nra;fpd;wJ.  ,jw;fhd 
gpd;D}l;lNk rl;l cupik my;yJ fhg;Gupik vDk; gad;ghl;bw;fhd 
jw;fhypf jdpAupik MFk;.  rl;lq;fs; Njrpa mstpYk; gd;dhl;L 
mstpYk; mt;tg;NghJ cUthf;fg;gLfpd;wd.  cUthf;fg;gLk; Gjpa 
gapu; tiffSk; mwpTrhu; nrhj;Jupik MFk;.  ,J jhtu 
rhFgbahsu;fspd; cupikfs; (plant breeders rights – PBR‟s) %ykhf 
ghJfhf;fg;gLfpd;wJ.  fpuhk r%fk; kw;Wk; tptrhapfspd; kugapy; 
gy;tifik nfhz;l rpw;wpdg; gad;ghL> kugpay; mwpT kw;Wk; gupkhw;wk; 
gilg;G> ghJfhg;G Mfpadtw;iw PBR mq;fPfupf;fpd;wJ.  jhtu 
rhFgbahsu; ,Jtiu ,y;yhj Gjpa jhtu tifia cw;gj;jp nra;a 
murhq;fj;jhy; mspf;fg;gLtNj “mwpTrhu; nrhj;Jupik” (IPR) kw;Wk; 
“ghJfhg;G” (IPP) MFk;. 

 
 fhg;Gupik> gjpg;Gupik> tzpff; FwpaPL Nghd;w gy;NtW tupfspy; 

mwpTrhu; nrhj;Jfspd; cupik ghJfhf;fg;gLfpd;wJ. 
 
fhg;Gupik (Patents): 
 

 nghUshjhu Kf;fpaj;Jtk; tha;e;j vz;zw;w capupa nghUl;fspd; 
cw;gj;jpia cs;slf;fpaJ.  capupa njhopy; El;gtpay; vDk; 
mwptpay; MFk;.  capupa njhopy; El;gtpay; cw;gj;jpg; nghUl;fs; 
kw;Wk; nray;Kiwfs; Mfpait fz;Lgpbg;GfSs; mlq;Fk;.  capUs;s 
$Wfshd Ez;zpapupfs; tpyq;Ffs;> jhtuq;fs;> nry;tiffs;> nry; 
Ez;ZWg;Gfs;> gpsh];kpLfs;> kugZf;fs; kw;Wk; capupdj; njhFg;gpy; 
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cUthFk; ,aw;if cw;gj;jpg; nghUl;fshd Kjdpiy kw;Wk; ,uz;lhk; 
epiy tsu;rpij khw;w cw;gj;jpg; nghUl;fshd My;f`hy; kw;Wk; 
vjpu;g;nghUl;fs; Mfpad cw;gj;jp nghUl;fspy; mlq;Fk;. 

 
jhk]; My;th vbrd; kl;LNk cyfpy; 1000f;Fk; Nkw;gl;l fhg;Gupikia 
jd; fzf;fpy; nfhz;l mwptpayhsu; Mthu;. 
 
 gpupj;njLj;jy;> Rj;jpfupj;jy;> tsu;j;jy;> Gjpa> vspa> nryT kypthd 

capupa khw;w nray;fs; kw;Wk; capupa njhopy;El;g tpisnghUl;fis 
cUthf;Fjy; Nghd;wd capupa njhopy; El;gtpaypd; gy;NtW nray;fs; 
MFk;. 

 
 xUtu; fz;Lgpbj;j xU nghUis cw;gj;jp nra;a> tpw;gid nra;a 

kw;Wk; gad;gLj;j murhy; Fwpg;gpl;l fhyk; (,ay;ghf 20 Mz;Lfs;) 
tiu KO cupikia Mtzkhf toq;FtNj fhg;Gupik (patent) 
vd;gjhFk;. 

 
 ,e;j rl;lg;gbahd Mtzk; fz;Lgpbj;jtu; kw;Wk; fz;Lgpbj;jiy 

ghJfhf;Fk; cupik kw;Wk; rYifahFk;.  fz;Lgpbg;ghsu;fspd; fbd 
ciog;G> Neuk;> fUj;Jfs;> KjyPL Mfpadtw;wpw;Nfw;g rPuhd tUtha; 
fpilf;f top nra;tNj fhg;Gupikapd; Nehf;fkhFk;. 

 
fhg;Gupik ngwj; Njitahd mbg;gilj; jFjpfs; 
 
 fz;Lgpbg;G GJikahdjhftk; gaDs;sjhfTk; ,Uj;jy; Ntz;Lk;. 

 
 cw;gj;jpg; nghUl;fs; Gjpa fz;Lgpbg;ghfTk; kPz;Lk; jahupf;fj; 

jFe;jjhfTk; ,Uj;jy; Ntz;Lk;.  
 

 fhg;Gupik tpz;zg;gj;jpy; fz;Lgpbg;G gw;wpa KO tpsf;fKk; ,Uj;jy; 
Ntz;Lk;. 
 
1980y; Kjd; Kjypy; fhg;Gupik ngw;w capupdk; kuGg; nghwpapay; 
khw;wk; nra;ag;gl;l ghf;Bupahthd #NlhNkhdh]; Gblh (Pseudomonas 
Putida).  1971 Mk; MzL Nguhrpupau; Mde;j Nkhfd; rf;futu;j;jp 
vd;gtuhy; ,J cUthff;g;gl;lJ. 
 

 mwpTrhu; nrhj;Jupik tzpfk; (TRIPs) njhlu;ghd fl;lz epu;zak; 
kw;Wk; tu;j;jf nghJ xg;ge;jk; (GATT): 

 

 cyf tu;j;jfg; gq;fPL njhlu;ghd ru;r;irfSf;Fj; jPu;T fhz 1948 Mk; 
Mz;L tsu;e;j ehLfshy; tbtikf;fg;gl;lJ jhd; GATT xg;ge;jkhFk;.  
,e;j xg;ge;jj;jpd; ed;ikfs; tsu;e;j ehLfshy; kl;LNk 
mDgtpf;fg;gl;ld.  1988-y; “mnkupf;f ghuhSkd;wk; midj;J tzpfk; 
kw;Wk; Nghl;bj; jd;ik rl;lk;” (Ominibus trade and competitiveness 
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act (OTCA) vDk; rl;lj;ij ,aw;wp> tu;j;jfk; njhlu;ghd rl;l 
jpl;lq;fis tprhupf;Fk; mjpfhuj;ij mnkupf;f If;fpa ehLfSf;F 
toq;fpaJ. 

 
Gtpapay; rhu;e;j FwpaPL (Geographical indication – GI) 
 

 Gtpapay; rhu;e;j FwpaPL vd;gJ xU cw;gj;jpg; nghUs; Njhd;wpa 
cw;gj;jpahd Fwpg;gpl;l epyg;gug;ig rhu;e;Njh> mjd; rpwg;gpay;G my;yJ 
gz;igg; nghUj;J toq;fg;gLk; xUngau; my;yJ FwpaPL MFk;.  
,f;FwpaPL Fwpg;ghf Ntshz; cw;gj;jpg; nghUl;fs;> czTg; nghUl;fs;> 
iftpidg; nghUl;fs; kw;Wk; njhopyf cw;gj;jpg; nghUl;fSf;F 
toq;fg;gLtjhFk;.  2004 – 05 Mk; Mz;L ,e;jpahtpy; Kjd;Kjypy; 
Gtpapay; rhu;e;j FwpaPL ngw;w nghUs; lhu;[pypq; Njapiy MFk;.  
fhQ;rpg;gl;L> Nfhit khtiuf;Fk; ,ae;jpuk;> jQ;ir tz;z Xtpaq;fs;> 
kJiu ky;ypif kw;Wk; ehfu;Nfhtpy; Mguzq;fs; Mfpad jkpofj;jpy; 
Gtpapay; rhu;e;j FwpaPL ngw;w rpy nghUl;fs; MFk;. 

 
gjpg;Gupik (Copyright) 
 

 xU E}yhrpupau; ntspapl;l gilg;GfSf;fhd gilg;Gupikia ghJfhj;jy; 
IPRd; fPo; tUfpwJ.  gjpg;Gupik E}yhrpupaupd; fUj;J ntspg;ghl;bw;F 
toq;fg;gLk; ghJfhg;G MFk;.  vLj;Jf;fhl;lhf< E}yhrpupau;> gjpg;ghrpupau; 
(gjpg;ghsu;) E}y; ntspaPl;lhsu; my;yJ gjpg;ghrpupau;/E}y; ntspaPl;lhsu; 
Mfpa ,UtUf;Fk; toq;fg;gLk; cupikahFk;.  E}ypd; fUj;Jfs; 
efyhf;fk; my;yJ kWgjpg;G nra;a gjpg;Gupikahsuplk; vOj;JG+u;tkhd 
mDkjp ngWjy; Ntz;Lk;.  xU nghUs; vt;thW cUthf;fg;gl;lJ 
vd;gij ghJfhg;gJ fhg;Gupik kw;Wk; tzpf ufrpaq;fs; MfpadthFk;.  
Mdhy;> mr;rpy; ntspte;jit> xspg;gjpT kw;Wk; xypg;gjpT nra;J 
ntspapl;lit Nghd;w ntspte;j gilg;Gfisg; gjpg;Gupik ghJfhf;fpwJ.  
capupa njhopy; El;gtpay; Jiwapy; b.vd;.V. tupirj; juTfs; my;yJ 
NtW gjpg;G tbtq;fs;> xsp Ez; tiu glq;fs; Nghd;wd gjpg;Gupikapy; 
mlq;Fk;. 

 
tzpff; FwpaPL (Trade mark): 

 tzpff; FwpaPL  vd;gJ xU epWtdj;jpd; jdpnahU nghUis my;yJ 
eltbf;iffisf; fz;lwpag; gad;gLk; nrhw;fs; my;yJ FwpaPL MFk;.  
nghJkf;fSf;F cz;ikahd tzpfg; nghUisAk; gpwuhy; 
cUthf;fg;gLk; Nghypg; nghUisAk; gpupj;jwpa tzpff;FwpaPL toptif 
nra;fpd;wJ.  gue;j vy;iyapy;yh gad;ghLfisf; nfhz;ljhy; capupa 
njhopy;El;gtpay; cyfstpy; muR kw;Wk; ngupa tzpf epWtdq;fis 
<u;f;Fk; Rarhu;Gj; JiwahFk;.  kugpay; Neha;fs; kw;Wk; gpw Neha;fis 
jPu;f;f ty;y rQ;rPtpahf ,j;Jiw fUjg;gLfpd;wJ.  capupnjhopy; 
El;gtpay; cw;gj;jpg; nghUl;fspd; Njit cyfstpy; cau;e;J 
tUfpd;wJ.  ,e;j mwptpay; gpupT eyk;> Ntshz;ik> Rw;Wr;#oy; kw;Wk; 
njhopyfq;fs; njhlu;ghd gpur;ridfSf;F vjpu;fhyj;jpy; rpwe;j 
jPu;tspf;Fk; JiwahFk;. 

  


