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CELL BIOLOGY  
 

6TH SCINECE TERM 2 
myF – 5 

nry;  
 

 cq;fs; fz;fis %b, xU nrq;fs; Rtiu fw;gid nra;J ghUq;fs;. 
me;jr; Rtupd; mbg;gil myfhf fl;likf;fg;gl;Ls;sJ. mjd; ngaNu 
nry; MFk;. caphpdq;fspd; mbg;gil mikg;G kw;Wk; nray; myF 
nry; MFk;.  
 

 nry;fs; xu; capupapd; midj;J mbg;gilg; gz;GfisAk; 
nray;ghLfisAk; fl;likf;fpd;wd. 
 

nry;fs; 
 

 midj;J caphpdq;fspd; xu; nry;yhNyh my;yJ gy nry;fshNyh 
Mdit. Gytifahd nry;fs; fhzg;gl;lhYk; mit mbg;gilahd 
xj;j rpy gz;Gfisf; nfhz;Ls;sd. 
 
NkYk; mwpe;Jnfhs;Nthk;! 
 
ek;khy; ntWk; fz;fshy; nry;ypid fhz ,ayhJ. Vnddpy; mJ 
mstpy; kpff;rpwpaJ. ek;khy; fhz ,aYk;. jw;fhyj;jpy; vyf;l;uhd; 
Ez;Nzhf;fpahdJ nry;fis ed;F cUg;ngUf;fk; nra;J 
fhzg;gad;gLfpwJ. 
 

 
nry;ypd; fz;Lgpbg;G:  
 
 uhgh;l; `{f;> ,q;fpyhe;J ehl;ilr; Nrh;e;j mwptpayhsh;> fzpj mwpQh; 

kw;Wk; fz;Lgpbg;ghsh;. ,th; mf;fhyj;jpy; gad;gLj;jg;gl;l 
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Ez;Nzhf;fpia Nkk;gLj;jp xU $l;L Ez;Nzhf;fpia cUthf;fpdhh;. 
Ez;Nzhf;fpapd; mUfpy; itf;fg;gl;Ls;s tpsf;fpy; ,Ue;J tUk; 
xspia epu; nyd;]; nfhz;L Ftpar; nra;J Ez;Nzhf;fpapd; fPo; 
itf;fg;gl;Ls;s nghUspw;F xspAl;bdhu; mjd; %yk; mg;nghUspd; 
Ez;zpa gFjpfis Ez;Nzhf;fpapd; %yk; njspthff; fhz Kbe;jJ. 
 

 xU Kiw kuj;jf;ifia ,e;j Ez;Nzhf;fpapidf; nfhz;L fz;lNghJ 
mjpy; rpwpa xNu khjphpahd miwfisf; fz;lhh;. ,J mtUf;F 
Mr;rhpak; mspf;fNt tz;zj;Jg;G+r;rpapd; ,wFfs;> NjdPf;fspd; fz;fs 
vd gytw;iwAk; Ez;Nzhf;fpapidf; nfhz;L Muha;e;jhh;.  
 

 mjd; mbg;gilapy; 1665 Mk; Mz;L ikf;Nuhfpuhgpah vd;w jdJ 
E}ypid ntspapl;lhh;. mjpy; Kjd;Kjypy; nry; vd;w nrhy;ypidg; 
gad;gLj;jp jpRf;fspd; mikg;gpid tpsf;fpdhh;. ,yj;jPd; nkhopapy; 
"nry;Yyh" vd;gjw;F rpwpa miw vd;W nghUs; MFk;.  
 

 nry;iyg; gw;wp gbf;Fk; mwptpay; gphpT nry; caphpay; vdg;gLk;.  
 

nry;ypd; mikg;G: 
  

1. nry;iyr; Rw;wp fhzg;gLk; ntsp ciwahd nry;rt;T  
2. jputepiy irl;Nlhgpshrk;  
3. cl;fU  

 ekJ clypy; fz;fs;, ,jak; , EiuaPuy; Nghd;w cWg;Gfs; vt;thW 
jdpj;jdpahd El;gkhd gzpfis nra;tjw;fhf mike;Js;sdNth 
mJNghy nry;ypd; gy;NtW gzpfisr; nra;tjw;fhf  nry;ypDs; gy 
cWg;Gfs; fhzg;gLfpd;wd. ,it nry; Ez;cWg;Gfs;  vdg;gLfpd;wd.  
 

 clypd; vg;gFjpapy; xU nry;yhdJ ,lk;ngWfpwNjh, mjw;Nfw;g 
mr;nry;ypd; Ez;ZWg;Gfs; rpwg;Gj;jd;ikfisg; ngw;W me;j cWg;gpd; 
El;gkhd gzpfisr; nra;fpd;wd. 
 

nry;ypd; msT:  

 nry;fs; NtWgl;l msTfspy; fhzg;gLfpd;wd. ,tw;wpd; msthdJ 
ikf;NuhkPl;lhpypUe;J (xU kPl;lhpy; Mapuj;jpy; xU gFjp) rpy 
nrd;bkPl;lh; tiu NtWgLfpd;wJ.  
 

 ghf;Bhpahf;fs; kpfr;rpwpait. xNu nry;yhy; Mdit. ,it 0.1 Kjy; 
0.5 ikf;NuhkPl;lh; tiuapyhd mstpy; fhzg;gLfpd;wd.  
 

 ,jw;F khwhf xNu nry;yhy; Md neUg;Gf;Nfhopapd; Kl;ilahdJ 170 
kp.kP tpl;lk; nfhz;ljhf cs;sJ. ,jid ntWk; fz;fshy; ghh;f;f 
,aYk;;. 
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 ekJ clypy; fhzg;gLk; euk;G nry;yhdJ kpf ePskhd nry;yhff; 
fUjg;gLfpd;wJ.  
 

nry;ypd; mstpw;Fk; capupdj;jpd; mstpw;Fk; ahnjhU njhlh;Gk; 
,y;iy. Cjhuzkhf ahidapd; nry; Rz;nlypapd; nry;iy tpl kpfg; 
ngupajhf ,Uf;f Ntz;Lk; vd;w mtrpakpy;iy. 
 

nry;ypd; tbtk; 

 nry;fs; gy;NtW tbtq;fspd; fhzg;gLfpd;wd. cjhuzkhf rpy 
nry;fspd; tbtq;fs; glj;jpy; fhl;;lg;gl;Ls;sd. 
 

 nry;fspd; vz;zpf;if 
 
nry;fspd; vz;zpf;if capupdj;jpw;F capupdk; khWgLk;. capupdq;fs; 
xU nry; nfhz;L xU nry; capudkhf ,Uf;fyhk; my;yJ gy 
nry;fs; (EhW Kjy; kpy;ypad; vz;zpf;ifapy;) nfhz;L gy nry; 
capudkhfTk; ,Uf;fyhk;. ghf;lPupah mkPgh fpshk;NlhNkhd]; kw;Wk; 
<];l; Nghd;wit xU nry; capupdj;jpw;F cjhuzkhFk;. ];igNuhifuh 
khkuk; kw;Wk; kdpjd; Nghd;wit gy nry; capudfSf;F 
cjhuzkhFk;. 
 
Njhuakhf kdpj clypy; cs;s nry;fspd; vz;zpf;if 
3.7*1013(m)37,000,000,000,000 
 
 

nry;ypd; tiffs;; 

 nghJthf nry;fs; ,uz;L tiffshf gphpf;fg;gLfpd;wd. mit 
njsptw;w cl;fUitf; nfhz;l GNuhNfhpahl;bf; nry;fs; kw;Wk; 
njspthd cl;fUitf; nfhz;l A+Nfhpahl;bf; nry;fs; MFk;.  
 

GNuhNfhpahl;bf; nry;fs;:  
 

 ghf;Bhpah Nghd;w xU nry; Ez;zpaphpfspy; GNuhNfhpahl;bf; nry;fs; 
fhzg;gLfpd;wd. ,it njspthd cl;fUtpidf; nfhz;bUf;fhJ. 
,tw;wpd; cl;fU> epA+f;spaha;L vd miof;fg;gLfpd;wJ. ,r;nry;fspd; 
Ez;ZWg;Gfisr; Rw;wp rt;Tfs; fhzg;gLtjpy;iy.  
 

 ,g;Gtpapy; Kjd; Kjypy; cUthd nry; GNuhNfhpahl;bf; nry; MFk;. 
,it 0.003 ikf;NuhkPl;lh; Kjy; 2.0 ikf;NuhkPl;lh; tiuapyhd tpl;lk; 
nfhz;lit.  
v.fh: vf;n]hpr;rpah Nfhiy ghf;Bhpah  
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A+Nfhpahl;bf; nry;fs;:  

 njspthd cl;fUitf; nfhz;Ls;s nry;fs; A+Nfhpahl;bf; nry;fs; vd 
miof;fg;gLfpd;wd. ,it GNuhNfhpahl;bf; nry;fistpl mstpy; 
nghpait. ,it rt;tpdhy; #og;gl;l Ez;cWg;Gfisf; nfhz;Ls;sd. 
v.fh. jhtu nry;fs;> tpyq;F nry;fs;> ngUk;ghd;ikahd G+Q;irfs; 
kw;Wk; My;fhf;fs;.  
 

GNuhNfhpahl;bf; kw;Wk; A+Nfhpahl;bf; nry;fSf;F ,ilNa cs;s 
NtWghLfs;  
 

GNuhNfhpahbf; nry; A+Nfhpahl;bf; nry; 
xd;W Kjy; ,uz;L ikf;uhd; 
tpl;lk; nfhz;lit  

gj;J Kjy; E}W ikf;uhd; 
tpl;lk; nfhz;lit. 

nry; Ez;ZWg;Gfisr; Rw;wp 
rt;T fhzg;gLtjpy;iy.  

nry; Ez;ZWg;Gfisr; Rw;wp 
rt;T fhzg;gLfpd;wJ 

njsptw;w cl;fU nfhz;lit  njspthd cl;fU nfhz;lit  
epA+f;spNahy]; 
fhzg;gLtjpy;iy  

epA+f;spNahy]; fhzg;gLk;  

 
jhtu nry; kw;Wk; tpyq;F nry; 
 
jhtuq;fs; kw;Wk; tpyq;Ffis gy nry; capupdq;fshFk;. ,tw;wpd; nry;fs; 
A+Nfupahl;bf; nry;fs; vd miof;fg;gLfpd;wd.  
 
jhtu nry;ypd; Kf;fpa gz;Gfs;: 
 
 jhtu nry;fs;> tpyq;F nry;fistpl mstpy; ngwpait. jhtu nry;fs; 

fbdj;jd;ik cilait.  
 

 jhtu nry;fs; mjid Rw;wp ntspGwj;jpy; nry;RtiuAk; mjidaLj;J 
nry;rt;tpidAk; ; nfhz;Ls;sd. 
 

 jhtu nry;ypy; gRq;fzpfq;fs; fhzg;gLfpd;wd. mtw;wpy; fhzg;gLk; 
gr;irak; vd;Dk; epwkp jhtuj;jpw;F mjd; cztpid 
jahupj;Jf;nfhs;s cjTfpd;wd. 
 

 Ez;Fkpo;fisf; nfhz;Ls;sd. Mdhy; nry;ypy; nrd;l;hpNahy;fs; 
fhzg;gLtjpy;iy.  
 

 
tpyq;F nry;ypd; Kf;fpa gz;Gfs;:  
 
 tpyq;F nry;fs;> jhtu nry;fistpl mstpy; rpwpait. tpyq;Fnry;fs; 

fbdj;jd;ik mw;wit.  
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 tpyq;F nry;iyr; Rw;wp nry;rt;T fhzg;gLfpwJ Mdhy; nry;Rth; 
fhzg;gLtjpy;iy.  

 tpyq;F nry;ypy; gRq;fzpfq;fs; fhzg;gLtjpy;iy.  
 ,it rpwpa Ez;Fkpo;fisf; nfhz;Ls;sd.  
 tpyq;F nry;ypy; nrd;l;hpNahy;fs; cz;L.  

 
nry;ypd; Ez;ZWg;Gfs; kw;Wk; mjd; gzpfs;: 
  
t.vz; nry;ypd; ghfk; Kf;fpag; gzpfs;  rpwg;Gg; ngah; 
1. nry; Rth;   nry;iyg; ghJfhf;fpwJ 

 nry;ypw;F cWjp kw;Wk; 
typikiaj; jUfpwJ. 

jhq;Fgth; 
(my;yJ) 
ghJfhg;gth;. 

2. nry; rt;T   nry;ypw;Fg; ghJfhg;G 
jUfpwJ. 

 nry;ypd; Nghf;Ftuj;jpw;F 
cjTfpwJ. 

nry;ypd; fjT  

3. irl;Nlhgpshrk;  ePh; my;yJ n[y;yp Nghd;w> 
nry;ypy; cs;s efUk; 
nghUs;  

nry;ypd; efUk; 
gFjp  

4. ikl;Nlh 
fhz;bhpah  

 nry;ypw;Fj; Njitahd mjpf 
rf;jpia cUthf;fpj; jUfpwJ 

nry;ypd; Mw;wy; 
ikak;  

5. gRq;fzpfk;  ,jpy; gr;irak; vd;w epwkp 
cs;sJ.  

 ,J #hpa xspia <h;j;J 
xspr; Nrh;f;ifapd; %yk; 
czT jahhpf;f cjTfpwJ.  

nry;ypd; czTj; 
njhopw;rhiy 

6. Ez;Fkpo;fs;  ,J czT> ePH kw;Wk; Ntjpg; 
nghUs;fisr; Nrkpf;fpwJ.  

Nrkpg;Gf; fplq;F 

7. cl;fU 
(epA+f;spa];) 

 nry;ypd; %isahfr; 
nray;gLfpwJ.  

 nry;ypd; midj;Jr; 
nray;fisAk; 
xUq;fpizj;Jf; 
fl;Lg;gLj;JfpwJ. 

nry;ypd; 
fl;Lg;ghl;L 
ikak;  

8. cl;fU ciw 
(epA+f;spa]; 
ciw) 

 epA+f;spai]r; Rw;wp mikj;J> 
mijg; ghJfhf;fpwJ. 

 epA+f;spa]pd; cs;NsAk; 
ntspNaAk; nghUs;fis 
mDg;GfpwJ.  

cl;fU thapy; 
(my;yJ) cl;fU 
fjT  
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7TH SCIENCE TERM – 2 

myF – 4 
nry; caphpay;  

 
mwpKfk;:  
 
Nrhdh vd;gth; ,uT czT cz;l> rpy kzpNeuj;jpw;Fg; gpwF> tapw;W 
typia czh;e;jhh;. mth; kUj;Jtkidf;Fr; nrd;whh;. ghpNrhjidf;Fg; gpwF 
kUj;Jth; Nrhdhtplk; er;Rj;jd;ikahf khwpa czitr; rhg;gpl;ljhy; tapw;W 
typ vw;gl;Ls;sJ. me;j cztpy; er;R ghf;Bhpah fhzg;gLfpwJ. vd;W 
$wpdhh;. ghf;Bhpah xU Ez;Zaphp vd;gjhy; xU Ez;Nzhf;fp %yNk fhz 
KbAk; ek; fz;fshy; fhz ,ayhJ. rhy;Nkhndy;yh rpw;wpdj;ijr; rhh;e;j 
ghf;Bhpah czT er;Rthtjw;F Kf;fpa fhuzpahf fUjg;gLfpwJ vd;W 
kUj;Jth; $wpdhh;. 
 
ek; G+kp> gy;NtW tifahd caphpdq;fs; kfpo;r;rpAld; ,ize;J thOk; 
mofhd ,lkhFk;. rpd;dQ;rpW ghrpfs; Kjy; nghpa Crpapiy kuq;fs; tiu> 
fz;Zf;Fj; njhpahj ghf;Bhpahf;fs; Kjy; nghpa ePy jpkpq;fyq;fs; tiu 
cs;s midj;J caphpdq;fSk; mbg;gil myifg; ngw;Ws;sJ. mitNa 
nry; vd;wiof;fg;gLfpwJ. ,j;jifa rpwg;Gkpf;f nry;fisg; gw;wp 
tphpthfg;gbf;fyhk;.  
 
caphpdq;fspd; mbg;gil myF nry;:  
 
xU fl;llk; nrq;fy; Rtuhy; MdJ. me;j nrq;fy; Rth; Vuhskhd 
nrq;fw;fshy; MdJ. mJNghy;> xU Njd; mil Njd; epiwe;j gy 
mWq;Nfhz fl;lq;fisg; ngw;ws;sJ. ,it xt;nthd;Wk; xU myF 
vd;fpNwhk;. gy myFfs; xd;W Nrh;e;J $l;likg;ghf fl;ll Rth; vd;Wk;> Njd; 
mil vd;Wk; ehk; miof;fpNwhk;.  
 
vt;thW fl;llk; kw;Wk; Njd; milapy; gy myFfs; fhzg;gLfpwNjh 
mJNghy; ekJ clYk; gy nry;fshy; MdJ. caphpdj;jpd; mbg;gil nray; 
myF nry; vd;W miof;fg;gLfpwJ. xU nry; mikg;G vd;gJ xU 
nry;ypw;Fs; cs;s gy Ez;ZWg;Gfs; my;yJ nry;ypd; ghfq;fisf; 
Fwpf;fpwJ. nray; vd;gJ xU nry;ypy; cs;s xt;nthU gFjp my;yJ 
Ez;ZWg;Gfspd; nray;ghlhFk;. nry;fs; vd;gJ caphpdq;fspd; mbg;gilf; 
fl;Lkhdg; nghUshFk;. mZf;fs; vd;gJ gUg;nghUs;fspd; mbg;gilf; 
fl;Lkhdg; nghUshFk; vd;Wk; ehk; gapd;Ws;Nshk;. kdpj cly; tpyq;F 
nry;fshy; MdJ. mNj Nghy; jthuq;fs; jhtu nry;fshy; MdJ.  
 
xU nry; caphpdq;fs;:  
 
 rpy vspikahd caphpdq;fs; xNu xU nry;yhy; kl;LNk Mdit. mit 

xU nry; caphpdq;fs; vd;W miof;fg;gLfpd;wd. mit xU 
Ez;Nzhf;fpapd; cjtpAlNd fhzKbAk;. fpshkpNlhNkhdh];> ghf;Bhpah 
kw;Wk; mkPgh Mfpa caphpdq;fs; xNu xU nry;yhy; Mdit. me;j xU 
nry; gy gzpfis Nkw;nfhs;fpwJ.  
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gy nry; caphpdq;fs;:  
 
 gynry; caphpdq;fspy; nry;fs;> jpRf;fshfTk;> cWg;GfshfTk; kw;Wk; 

cWg;G kz;lyq;fshfTk; mikf;fg;gl;Ls;sd. nghpa caphpdq;fs; 
fz;Zf;Fg; Gyg;gLgit. mit gy nry;fshy; Mdit. ,it gy;NtW 
tifahd gzpfis Nkw;nfhs;fpd;wd. ntq;fhak; kw;Wk; kdpj nry;fis 
ehk; Ez;Nzhf;fp %yNk fhzKbAk;. vdNt> gy;nry; caphpdq;fSf;F 
ntq;fhak; kw;Wk; kdpjd; Nghd;wit vLj;Jf;fhl;LfshFk;.  
 

nry; Kjy; caphpdk; tiu: 
 
 gy  nry;fs; xd;whfr; Nrh;e;J jpRit cUthf;f> ntt;NtW jpRf;fs; 

xd;whfr; Nrh;e;J cWg;ig cUthf;f> ntt;NtW cWg;Gf;fs; xd;whfr; 
Nrh;e;J cWg;G kz;lyj;ij cUthf;f> cWg;G kz;lyk; caphpdj;jpd; 
gy;NtW gzpfis Nkw;nfhs;fpwJ.  
 

 kdpjdpy; kw;Wk; jhtuq;fspy; vt;thW njhlh; fl;likg;G cs;sJ vd;gJ 
nfhLf;fg;gl;Ls;sJ.  
 

caphpdq;fs;:  
 
 caphpdq;fspd; clypy; gytif cWg;Gkz;lyq;fs; xd;wpize;J 

gzpfis Nkw;nfhs;fpd;wd. mit caphpdq;fspd; nray;ghl;bw;F 
cjTfpd;wd. vLj;Jf;fhl;lhf Rthr kz;lyk;> rPuz kz;lyk;> fopTePf;f 
kz;lyk;> kw;Wk; ,uj;j Xl;l kz;lyk; Nghd;w gy kz;lyq;fs; 
caphpdq;fspy; fhzg;gLfpd;wd.  
 

cWg;G kz;lyk;:  
 
 clypy; gytif cWg;Gfs; xd;wpize;J cWg;G kz;lyq;fshf 

mikf;fg;gLfpd;wd. mit Fwpg;gpl;l jdpr; nray;fisr; nra;af;$bait. 
(v.fh) Rthr kz;lyj;jpy; ehrp Jthuq;fs;> ehrp miwfs;> fhw;W Foha; 
kw;Wk; EiuaPuy; Nghd;w cWg;Gfisf; nfhz;bUf;Fk;. ,J Rthr 
nray;ghl;by; gq;F nfhs;fpwJ. jhtuj;jpy; Nth; mikg;gpy; Kjd;ik Nth;> 
,uz;lhk;epiy Nth; kw;Wk; %d;whk;epiy Nth; Mfpait fhzg;gLfpd;wd. 
,J ePh;> fdpkk; Nghd;wtw;iwf; flj;Jtjw;Fk; kw;Wk; jhtuj;ij epyj;jpy; 
epiyg;gLj;jTk; cjTfpwJ.  

 
cWg;G:  
 
 ntt;NtW jpRf;fspd; njhFg;ghdJ xU Fwpg;gpl;l nray; my;yJ 

nray;fisr; nra;af;$ba mikg;ghfpwJ. ,J cWg;G vd;W 
miof;fg;gLfpwJ. kdpj clypy; tapW> fz;> ,jak;> EiuaPuy; Nghd;wit 
cWg;GfshFk;. jhtuq;fs; ,iyfs;> jz;L kw;Wk; Nth;fs; Nghd;w 
cWg;Gfisf; nfhz;bUf;fpdw;d. ,itfs; gy;NtW tif jpRf;fshy; 
cUthf;fg;gl;litahFk;.  
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jpR:  
 xU jpR vd;gJ Fwpg;gpl;l nray;fisr; nra;tjw;fhf cUthd nry;fspd; 

FOthFk;. jpRf;fs;> xNu tbtq;fshyhd my;yJ gy tbtq;fshyhd 
nry;fisf; nfhz;L nghJthd gzpfisr; nra;af;$bajhFk;. kdpjh;fs; 
kw;Wk; gpw tpyq;Ffs; euk;Gj;jpR> vgpjPypay; jpR> ,izg;Gj;jpR> kw;Wk; 
jir jpRf;fshy; cUthf;fg;gLfpd;wd. jhtuq;fspy; flj;Jk; jpR> 
Gwj;Njhy; jpR kw;Wk; mbg;gilj; jpRf;fs; cs;sd.  
 

nry;:  
 
 caphpdq;fspd; mbg;gil mikg;G kw;Wk; nray; myF nry; MFk;. 

nry;Ny caphpdq;fspd; fl;likg;gpd; myF MFk;. nry;Ny caphpdq;fspd; 
fl;likg;gpd; myF MFk;. cq;fs; ifapd; nray;ghl;ilf; ftdpj;jhy;> 
vj;jid tifahd nry;fs; mjd; nray;ghLfis xUq;fpizf;fpd;wd. 
 

jhtu kw;Wk; tpyq;F nry; xg;gPL:  
 
 jhtu kw;Wk; tpyq;F nry;fSf;fpilNa Vd; NtWghL fhzg;gLfpwJ? 

Vnddpy; mitfs; ntt;NtW gzpfis Nkw;nfhs;fpd;wd.  
 

 ,g;NghJ jhtu kw;Wk; tpyq;F nry;fSf;fpilNa cs;s Kf;fpa 
xw;Wikfs; kw;Wk; NtWghLfs; vd;d vd;gij ghh;f;fyhk;.  

 

nray;fSld; njhlh;Gila kdpj nry;fs;:  
gy;NtW tifahd nry;fs;:  
 
 ekJ cly; gytpjkhd nry;fshy; cUthf;fg;gl;Ls;sJ. xt;nthU tif 

nry;Yk; xU Fwpg;gpl;l nraYilaJ. nry;ypd; gzpfisg; nghWj;J> 
xt;nthU nry;Yk; kw;w nry;ypUe;J khWglf;$ba tifapy; Fwpg;gpl;l 
tbtk;> msT kw;Wk; rpwg;G $Wfisg; ngw;wpUf;fpwJ. euk;G nry;fs; 
kw;Wk; ,uj;j rptg;gZf;fs; ,ilNa cs;s tpj;jpahrq;fis ghUq;fs;. 
nry;fs; gy tifahf ,Ug;gpDk; midj;J nry;fSk; nghJthd nry; 
fl;likg;G $Wfisg; ngw;wpUf;Fk;. ,Ue;j NghjpYk; rpy NtWghLfs; 
fhzg;gLk;.  
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xU nrhy;ypw;Fs;Ns vd;djhd; ,Uf;fpwJ? 
 
 xU nry;ypd; cs;Ns> gy kpfr;rpwpa mikg;Gfs; cs;sd. mit nry; 

Ez;ZWg;Gfs; vdg;gLfpd;wd. ,e;j Ez;ZWg;Gfs; nry;ypw;fhd midj;J 
NjitfisAk; toq;FfpwJ. ,e;j Ez;ZWg;Gfs; jq;fs; nraypd; %yk; 
czT toq;Ftjw;Fk;> fopTfis mfw;Wtjw;Fk;> capiug; 
ghJfhg;gjw;Fk;> nry;iy rhp nra;tjw;Fk;> tsuTk; kw;Wk; ,dg;ngUf;fk; 
nra;aTk; cjTfpd;wd. Ez;ZWg;Gfs; xt;nthd;Wk; nry;ypw;F xU 
Fwpg;gpl;l nraypy; <LgLfpd;wd. nry;ypy; xU Ez;ZWg;G mjd; nraiy 
epWj;jptpl;lhy;> me;j nry; ,we;J tpl NehpLk;.  
 

nry;ypd; rpwg;G mikg;G gzpfs; 
vgpjPypay; nry;fs; - 
,itfs; jl;ilahd 
kw;Wk; J}z;> tbtr; 
nry;fs;  

  

,itfs; clypd; 
Nkw;gug;ig %b 
ghJfhf;fpwJ. 

jir nry;fs; - mit 
ePz;l kw;Wk; fjph;Nfhy; 
tbtkhFk;.  

,it RUq;fp 
tphptilAk; 
jd;ikahy; 
jirfspd; 
,af;fj;jpw;F 
cjTfpd;wd.  

euk;G nry;fs; - euk;G 
nry;ypd; clyk; 
fpisj;j> ePz;l euk;G 
ehh;fisf; nfhz;lit  

 

euk;G nry;fs; 
clypd; nray;fis 
xUq;fpizj;jy; 
kw;Wk; nra;jp 
ghpkhw;wk; Nghd;w 
nray;fisr; 
nra;fpd;wd.  

,uj;j rptg;G nry;fs; - 
tl;l tbtk;> ,UGwFop 
kw;Wk; jl;L tbtkhdJ  

 

,uj;j rptg;G 
nry;fs; clypd; 
gy;NtW gFjpfSf;F 
Mf;rp[d; vLj;Jr; 
nry;fpd;wd. 
mg;gFjpfspypUe;J 
fhh;gd; il 
Mf;irilr; 
Nrfhpf;fpd;wd.  

 
nry; mikg;G:  
 
 Kd;G ehk; Fwpg;gpl;Ls;sgb> midj;J nry;fSk; rpy nghJthd 

mikg;igg; ngw;Ws;sd.  
 
mit:  
1. nry; rt;T  
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2. irl;Nlhgpshrk;  
3. cl;fU (ngUk;ghyhd A+Nfhpahl;bf; nry;fspy; fhzg;gLk;)  
jthu kw;Wk; tpyq;F nry;fs; gpd;tUk; jdpr;rpwg;Gfisf; nfhz;Ls;sd.  
 

nry; rt;T:  
 
 tpyq;F nry;ypidr; Rw;wp vy;iyahf ,Ug;gJ gpsh];kh rt;T> ,J nry; 

rt;T vdTk; miof;fg;gLfpwJ.  
 

 Kd;dh; ehk; fw;Wf;nfhz;lJ Nghy;> midj;J tpyq;F nry;fspy; ghJfhg;G 
muzhfTk; xOq;fw;w tbtj;ijAk; nfhz;bUf;fpd;wd. mNj rkaj;jpy; 
jhtu nry;fs; xOq;fhd> jpukhd tbtj;ijf; nfhz;bUf;fpd;wd. jhtu 
nry;ypy; nry; rt;tpw;F ntspNa Rw;wp $Ljy; mLf;Ffisj; 
nfhz;bUf;fpd;wd. ,J nry; Rth; vd;W miof;fg;gLfpwJ. ,e;j Rth; 
jhtu nry;ypw;Fg; ghJfhg;G kw;Wk; cWjpg;ghl;bw;fhd rl;lkhfr; 
nray;gLfpwJ.  
 

 nry;Rth; gy;NtW fyitfshy; MdJ. Kf;fpakhf nry;YNyh];> 
nry;YNyh]; jhtu nry;ypw;fhd tbtj;ijj; jUfpwJ. ,J mjpf 
cauj;jpw;F tsh;e;J tpl;lhYk; $l jhtuq;fs; cWjpahfTk;. NeuhfTk; 
,Uf;f mDkjpf;fpwJ. gpsh];Nkhnl];khl;lh vd;wiof;fg;gLk;. rpwpa 
Jthuj;jpd; %yk; xt;nthU nry;Yk; mjd; mUfpy; cs;s nry;fSld; 
,izj;Jf; nfhs;fpwJ.  
 

%yr; nry;fs;: ve;jnthU tif nry;Yf;Fs; nry;gphpjy; mile;J ngUf;fk; 
mile;J tsh;r;rpailAk; jpwd; cilaJ. Mdhy; %yr; nry;fs; kpfTk; 
Mr;rhpakhdit. fUtpypUe;J ngwg;gLk; %yr; nry;fs; kpfTk; rpwg;ghdJ> 
Vnddpy; clypy; cs;s ve;jnthU nry;yhfTk; mit khwf;$baJ. mjhtJ 
,uj;j nry;fs;> euk;G nry;fs;> jir nry;fs; my;yJ Rug;gp nry;fs;. vdNt> 
mwptpay; mwpQHfs; kw;Wk; kUe;Jth;fs;> rpy Neha;fisf; Fzg;gLj;jTk;> 
jLf;fTk; %yr; nry;fisg; gad;gLj;jp tUfpd;wdh; cjhuzkhf KJFj; 
jz;by; Vw;gLk; fhak;.  
 
irl;Nlhgpshrk; - (nry;ypd; ,af;fg; gFjp my;yJ nry; ,af;fj;jpd; gFjp):  
 
 ehk; nrq;fhaj;ij chpj;njLj;J eOtj;jpy; itj;J $l;L Ez;Nzhf;fpapd; 

%yk; ghh;f;Fk; NghJ> xt;nthU nry;Yk; nry; rt;tpd; %yk; 
,izf;fg;gl;l xU nghpa gFjpia ehk; ghh;f;f KbAk;. ,J rpwpJ rhak; 
Vwpa gFjp. ,JNt irl;Nlhgpshrk; vd;W miof;fg;gLfpwJ.  
 

 irl;Nlhgpshrk; vd;gJ nry; rt;T cs;slf;fpa nry;ypd; midj;J 
gFjpfs; nfhz;l> Mdhy; cl;fUitj; jtph;j;Js;s gFjpahFk;. 
irl;Nlhgpshrk; irl;Nlhrhy; kw;Wk; nry; Ez;ZWg;Gfshy; MdJ 
irl;Nlhrhy; vd;gJ ePh; epiwe;j> n[y;yp  Nghd;w 70% - 90%  msT 
ePuhy; MdJ nghJthf ,J epwkw;wJ.  
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 nry;ypy; cs;s Ez;ZWg;Gfs; kw;Wk; mikg;Gfs; vd;gd vz;Nlhgpshr 
tiyg;gpd;dy;> Ez;Fkpopfs;> iuNghNrhk;> Nfhy;if cWg;Gfs;> 
iyNrhNrhk;> ikl;NlhNfhz;l;hpah> nrd;l;hpNahy;> gRq;fzpfk;> gpsh];kh 
rt;T kw;Wk; nry; Rth; MFk;.  
 

GNuhl;Nlhg;gpshrk; kw;Wk; irl;Nlhgpshrk;: 
 
 cl;fUtpd; cs;NsAk; ntspNaAk; cs;s nghUs; GNuhl;Nlhg;gpshrk; 

vd;W miof;fg;gLfpwJ. cl;fUtpd; cs;Ns cs;s jputk; mZf;fU 
jputk; my;yJ epA+f;spNah/g;shrk; vd;W miof;fg;gLfpwJ kw;Wk; 
cl;fUTf;F ntspNa irl;Nlhgpshrk; vd miof;fg;gLfpwJ.  
 

 irl;Nlhgpshrj;jpw;Fs; fhzg;gLk; cWg;G ikl;Nlhfhz;l;hpah – nry;ypd; 
Mw;wy; ikak; 
 

 ikl;Nlhfhz;l;hpah Nfhs my;yJ Fr;rp tbtpyhd> ,ul;il rt;tpyhd 
Ez;ZWg;ghFk;. fhw;Wr;Rthr tpidfspy; <Lgl;L> Mw;wy; ntspaPL 
nra;ag;gLfpd;wd. vdNt ,J 'nry; Mw;wy; ikak;" vd;W 
miof;fg;gLfpwJ. ikl;Nlhfhz;bhpahthy; cw;gj;jp nra;ag;gLk; Mw;wy;> 
midj;J tsh;rpij khw;wq;fSf;Fk; gad;gLj;jg;gLfpwJ.  
 

gRq;fzpjk; - jhtuq;fspd; czT jahhpg;ghsh;fs;: 
 
 gRq;fzpfk; vd;gJ xU tif fzpfk;. jhtu nry;fspy; kl;Lk; gRik epw 

Ez;ZWg;ghf ,Uf;fpd;wd. tpyq;F nry;fspy; ,it fhzg;gLtjpy;iy. 
Kf;fpakhf fzpfk; ,uz;L tiffs; tz;zf;fzpfk; (epwKs;s) kw;Wk; 
ntsph;fzpfk; (epwkw;w) cs;sd.  
 

gzpfs;:  
 
 #hpa Mw;wypypUe;J czT jahhpf;ff;$ba xNu Ez;ZWg;G 

gRq;fzpfkhFk;. ,jpy; cs;s epwkp gr;irakhFk;.  
 

 gr;irak;> #hpadpd; xsp Mw;wiyg; ngw;W Ntjp Mw;wyhf khw;wp czT 
jahhpf;fpwJ. mij jhtuKk;> tpyq;FfSk; gad;gLj;Jfpd;wd. 
tpyq;Ffspy; gRq;fzpfk; ,y;iy. Mifahy; mit xspr;Nrh;f;if 
nra;tjpy;iy.  
 

ghrpapy; gRq;fzpfj;ijf; fz;lwpjy; Fsj;jpy; ,Ue;J rpy ghrpfisr; 
Nrfhpj;J gpd; mjid ,iofshfg; gphpj;J> xU eOtj;jpy; rpy ,iofis 
itf;fTk;.  
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gy;NtW tifahd jhtuq;fs; ntt;NtW tz;zq;fisf; 
nfhz;Ls;sjw;Ff; fhuzk; fzpfq;fs; MFk;. gRq;fzpfk; gr;ir 
epwj;jpw;F fhuzk;. tz;zfzpfq;fs; kyh; kw;Wk; goq;fSf;F 
tz;zj;ij mspf;fpwJ. goq;fs; gOf;Fk; NghJ> gRq;fzpfq;fs; 
tz;zfzpf;fq;fshf khWfpd;wd. ];lhh;r; rh;f;fiuahf khWfpwJ. ,J 
jhd; fha; fdpahtjw;fhd ,ufrpakhFk;.  

 
Nfhy;if cWg;Gfs;  

 rt;thy; #og;gl;l igfs; xd;wd; Nky; xd;W mLf;fp itf;fg;gl;L> Rug;gp 
Foy;fSld; mike;Js;s mikg;G Nfhy;if cWg;Gfs; vd 
miof;fg;gLfpd;wd. Nfhy;if cWg;Gfs; nehjpfisr; Rug;gJ. czT 
nrhpkhdk; milar; nra;tJ. cztpypUe;J Gujj;ij gphpj;J nry;Yf;Fk;> 
clYf;Fk; tY Nrh;g;gJ Nghd;w gzpfspy; <LgLfpd;wd.  
 

iyNrhNrhk; - jw;nfhiyg;ig: 
 
 ePq;fs; fz;l Rz;ZWg;ig iyNrhNrhk; vd;W miof;fyhk;. mit 

Ez;Nzhf;fpahy; kl;LNk ghh;f;ff;$ba kpfTk; rpwpa mikg;ghFk; ,it 
nry;ypd; Kjd;ikahd nrhpkhd gFjp MFk;. ,it nry;ypNyNa 
rpijtiltjhy; ,tw;iw 'jw;nfhiyg;ig" vd;W miof;fpNwhk;.  
 

nrd;l;hpNahy; (Centrioles):  
 
 ,it nghJthf cl;fUTf;F mUfpy; fhzg;gLfpd;wd. Foha; Nghd;w 

mikg;Gfshy; Mdit. ,it tpyq;F nry;fspy; kl;LNk cs;sd kw;Wk; 
jhtu nry;fspy; fhzg;gltpy;iy. nry; gFg;gpd; NghJ 
FNuhNkhNrhk;fisg; gphpf;f cjTfpwJ.  
 

vz;Nlhgpshr tiyg;gpd;dy; "vdf;F epiwa Ntiyfs; ,Uf;fpd;wd> 
mijpahf ,Uf;fTk;"  
 
 irl;Nlhgpshrj;jpw;F jl;ilahd my;yJ Foha; Nghd;w igfshy; 

cUthf;fg;gl;l cl;Gw rt;T vz;Nlhgpshr tiyg;gpd;dy; MFk;. ,jpy; 
nrhunrhug;ghd vz;Nlhgpshr tiyg;gpd;dy; kw;Wk; nkd;ikahd 
vz;Nlhgpshr tiyg;gpd;dy; vd ,uz;L tiffs; cs;sd. nrhunrhug;ghd 
vz;Nlhgpshr tiyg;gpd;dy; vd;gJ iuNghNrhk;fs; ,ize;J ,Ug;gjhy; 
Guj Nrh;f;iff;F cjTfpwJ.  
 

 nkd;ikahd vz;Nlhgpshr tiyg;gpd;dypy; iuNghNrhk;fs; mw;W 
fhzg;gLfpwJ.  
 

gzpfs;:  
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 nfhOg;Gfs;> ];Buha;Lfs; Mfpatw;iwj; jahhpg;gpYk; flj;jypYk; gq;F 
nfhs;tJ ,jd; gpujhd gzpahFk;.  
 

cl;fU – "ehd; nrhy;tij> kw;wth;fs; nra;thh;fs;.  
 
 cl;fU nry;ypd; %isahfr; nray;gLfpwJ jhtu kw;Wk; tpyq;F 

nry;fspy;> irl;Nlhgpshrj;jpw;F cs;Ns cl;fU cs;sJ. cl;fU ciw 
cl;fUitr; #o;e;Js;sJ. xd;W my;yJ ,uz;L epA+f;spNahy]; kw;Wk; 
FNuhNkl;bd; cly; Mfpait cl;fUtpd; cs;Ns cs;sd. nry;gphpjypd; 
NghJ> FNuhNkl;bd; clyhdJ FNuhNkhNrhkhf mikf;fg;gLfpwJ.  
 

gzpfs;:  
 
 cl;fU> nry;ypy; eilngWk; midj;J caph; nray;fisAk; 

NtjptpidfisAk; fl;Lg;gLj;Jfpd;wd  
 

 xU jiyKiwapypUe;J mLj;j jiyKiwf;F kuGtop gz;Gfisf; 
flj;Jjy;  
 

rptg;Guj;j nry;fspy; cl;fU ,y;iy cl;fUtpd;wp ,e;j nry;fs; tpiutpy; 
,wf;fpd;wd. Rkhh; ,uz;L kpy;ypad; rptg;g nry;fs; xt;nthW nehbAk; 
,wf;fpd;wd. mjph;~;ltrkhf> kdpj clk;gpy; Gjpa rptg;G uj;j nry;fs; 
jpdKk; Njhd;Wfpd;wd.  
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10th std SCIENCE  
myF 16 

jhtu kw;Wk; tpyq;F `hu;Nkhd;fs; 
  
  
mwpKfk;: 

 

"fpsh;r;rp" vd;w nghUs;gLk; '`hh;kd;" vd;Dk; fpNuf;fr; nrhy;ypy; ,Ue;J 
'`hh;Nkhd;" vd;Dk; nrhy; cUthfpwJ. jhtuq;fshy; cw;gj;jp nra;ag;gLk; rpy 
Ntjpg; nghUl;fs; jthuq;fspy; fl;Lg;gLj;Jjy; kw;Wk; xUq;fpizj;jy; Nghd;w 
gzpfisr; nra;fpd;wd. ,it jhtu `hh;Nkhd;fs; vd;W miof;fg;gLfpd;wd. 
jhtuq;fspd; gy;NtW nry;fs; jhtu `hh;Nkhd;fis cw;gj;jp nra;Ak; jpwd; 
gilj;jit. ,j;jhtu `hh;Nkhd;fs; gy;NtW tpjkhd tho;tpay; 
nray;ghLfisr; nra;tjw;fhf jhtuq;fspd; gy ghfq;fSf;Fk; 
flj;jg;gLfpd;wd. KJnfYk;Gs;s tpyq;Ffspy; ehskpy;yhr; Rug;gpfs; gy;NtW 
nray;ghLfis Ntjpapay; xUq;fpizg;G %yk; guhkhpf;fpd;wd. ,e;j Rug;gp 
kz;lyk; "`hh;Nkhd;fs;" vd;Dk; Ntjpapay; J}Jth;fis Ruf;Fk; Rug;gp 
kz;lyk; MFk;. clw;nraypay; nray;fshd nrhpj;jy;> tsh;r;rp> ,dg;ngUf;fk; 
Nghd;wtw;iw `hh;Nkhd;fs; fl;Lg;gLj;Jfpd;wd.  
  
jhtu `hh;Nkhd;fs;:  
 
jhtuq;fspy; Fiwthd nrwptpy; cw;gj;jp nra;ag;gLk; fhpk %yf;$WfNs 'jhtu 
`hh;Nkhd;fs;' MFk;. ,k;%yf;$Wfs; Gwj;Njhw;wk;> nraypay; kw;Wk; caph; 
Ntjpapay; gjpy; tpisTfisf; fl;Lg;gLj;Jfpd;wd.  
 
jhtu `hh;Nkhd;fspd; tiffs;:  
 
Ie;J tifahd Kf;fpa jhtu `hh;Nkhd;fs; cs;sd. mitahtd:  
 
 1. Mf;rpd;fs;  
 2. irl;Nlhifdpd;fs;  
 3. [pg;uy;ypd;fs;  
 4. mg;rprpf; mkpyk; (ABA) kw;Wk;  
 5. vj;jpypd;  
 
,tw;Ws; Mf;rpd;fs;> irl;Nlhifdpd;fs; kw;Wk; [pg;uy;ypd;fs; Nghd;wit jhtu 
tsh;r;rpia Cf;Ftpf;fpd;wd. mNj Ntiyapy; mg;rprpf; mkpyk; kw;Wk; vj;jpypd; 
Nghd;wit jhtu tsh;r;rpiaj; jil nra;fpd;wd.  
 
Mf;rpd;fs;:  
 
jhtu `hh;Nkhd;fspy; Kjd; Kjypy; fz;Lgpbf;fg;gl;lit Mf;rpd;fs; (Gk auxein = 
to grow) MFk;. Mf;rpd; vd;w nrhy;iy fhy; kw;Wk; `h[d; ];kpj; (1931) MfpNahh; 
mwpKfk; nra;jdh;. Mf;rpd;fs; Nth; kw;Wk; jz;bd; Edpapy; cw;gj;jp nra;ag;gl;L> 
mq;fpUe;J mit ePl;rpg; gFjpf;F efh;fpd;wd. rhh;y]; lhh;tpd; (1880) Nfdhp Gy; 
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(/gyhhp]; fdhhpad;]p];) jhtuj;jpy; Kisf;FUj;J ciwahdJ xspapd; jpiria 
Nehf;fp tsh;tijAk;> tistijAk; fz;lwpe;jhh;. mth; Kisf;FUj;J ciwapd; 
EdpapypUe;J mbg;gFjpf;F xUtpjkhd "Mjpf;fg; nghUs;" flj;jg;gLfpwJ vd;w 
KbTf;F te;jhh;. ,e;j "Mjpf;fg; nghUs;" jhd; Mf;rpd; vd gpd;dh; ntz;l; vd;w 
mwpQuhy; milahsk; fhzg;gl;lJ.  
 
ntz;l; - ,d; Ma;Tfs;:  
 
/gphpl;]; thh;khy;l; ntz;l; (1903 – 1990) vd;w lr;R ehl;L caphpay; mwpQh; 
jhtuq;fspy; Mf;rpd; ,Ug;gijAk;> mjd; tpisTfisAk; tpsf;fpdhh;. mth; mtpdh 
Kisf;FUj;J ciwapy; thpirf;fpukkhd gy Ma;Tfis Nkw;nfhz;lhh;.  
 
,th; jdJ Kjy; Ma;tpy; mtpdh jhtuj;jpd; Kisf;FUj;J ciwapd; Edpia 
ePf;fpdhh;. Edp ePf;fg;gl;l Kisf;FUj;J ciw tsutpy;iy. ,J tsh;r;rpf;Fj; 
Njitahd VNjh xU nghUs; Kisf;FUj;J ciwapd; EdpapypUe;J 
cUthf;fg;gl;lJ vd;gijf; fhl;baJ. mth; jdJ ,uz;lhtJ Ma;tpy; mfhh; 
Jz;il> Edp ePf;fg;gl;l Kisf;FUj;J ciwapd; kPJ itj;jhh;. Kisf;FUj;J 
ciwEdp vt;tpj gjpy; tpisitAk; fhl;ltpy;iy mth; jdJ mLj;j Ma;tpy; 
Kisf;FUj;J ciwapd; Edpia ntl;b vLj;J> mjid mfhh; Jz;lj;jpd; kPJ 
itj;jhh;. xU kzp Neuj;jpw;F gpd;dh; Edpia ePf;fptpl;L> mfhh; Jz;lj;ij Edp 
ePf;fg;gl;l Kisf;FUj;J ciwapd; kPJ itj;jhh;. mJ Neuhf tsh;e;jJ. ,e;j 
Ma;thdJ Kisf;FUj;J ciwapd; ,e;j Ma;thdJ Kisf;FUj;J ciwapd; 
Edpapy; ,Ue;J mfhh; Jz;lj;Js; CLUtp nrd;w VNjh xU Ntjpg;nghUs; jhd; 
tsh;r;rpiaj; J}z;baJ vd;gijf; fhl;baJ.  
 
jd;Dila Ma;Tfspy; ,Ue;J Kisf;FUj;J ciwapd; Edpapy; ,Ue;J CLUtpa 
Ntjpg;nghUNs tsh;r;rpf;Ff; fhuzk; vd;W ntz;l; KbT nra;jhh;. me;j 
Ntjpg;nghUSf;F "Mf;rpd;" vd;W ngahpl;lhh;. mjd; nghUs; "tsh;r;rp" vd;gJ MFk;.  
 
Mf;rpd;fspd; tiffs;:  
 
,aw;if Mf;rpd;fs; kw;Wk; nraw;if Mf;rpd;fs; vd;W Mf;rpd;fs; ,uz;L 
tifg;gLk;.  
 

1. ,aw;if Mf;rpd;fs;: jhtuq;fshy; cw;gj;jp nra;ag;gLk; Mf;rpd;fs; ,aw;if 
Mf;rpd;fs; vd;W miof;fg;gLfpd;wd. vLj;Jf;fhl;L: IAA (,d;Nlhy; - 3-
mrpl;bf; mkpyk;. 
  

2. nraw;if Mf;rpd;fs;: Mf;rpd;fis xj;j gz;Gfisf; nfhz;l nraw;ifahfj; 
jahhpf;fg;gLk; Mf;rpd;fs; nraw;if Mf;rpd;fs; vd miof;fg;gLfpd;wd. 
vLj;Jf;fhl;L 2, 4 D (2, 4 ilFNshNuhgPdhf;rp mrpl;bf; mkpyk;). 

 
Mf;rpd;fspd; tho;tpay; tpisTfs;:  
 
jhtuq;fspd; gy;NtW ghfq;fspy; Mf;rpd;fs; gy tifahd tho;tpay; tpisTfis 
cUthf;Ffpd;wd.  
 
1. Mf;rpd;fs; jz;L kw;Wk; Kisf;FUj;jpd; ePl;rpia Cf;Ftpj;J> mtw;iw 

tsur; nra;fpd;wd.  
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2. Fiwe;j nrwptpy; Mf;rpd;fs; Nth; cUthjiyj; J}z;Lfpd;wd. mjpf nrwptpy; 
Nth; cUthjiyj; jil nra;fpd;wd.  
 

3. Edp nkhl;Lfspy; cw;gj;jp nra;ag;gLk; Mf;rpd;fs; gf;fthl;L nkhl;Lfspd; 
tsh;r;rpiaj; jil nra;fpd;wd. ,jw;F Edp Mjpf;fk; vd;W ngah;.  
 

4. Mf;rpd;fisj; njspg;gjhy; fUTWjy; eilngwhkNyNa tpijapyhf; fdpfs; 
cUthjy; J}z;lg;gLfpwJ (fUTwhf;fdpahjy;). (v.fh) jh;G+rzp> jpuhl;ir> 
vYkpr;ir Nghd;wit.  
 

5. Mf;rpd;fs; cjph;jy; mLf;F cUthjiyj; jil nra;fpd;wd.  
 
 

gpidy; mrpbf; mkpyk; (PAA) kw;Wk; ,z;Nlhy; 3 mrpNlh iel;iuy; (IAN) 
Mfpait ,aw;if Mf;rpd;fshFk;. ,z;Nlhy; 3 gpA+l;hpf; mkpyk; (IBA), ,z;Nlhy; 

GNuhg;gpahdpf; mkpyk;> ehg;jypd; mrpbf; mkyk; (NAA) kw;Wk; 2, 4, 5 – T (2, 4, 5 
– l;iuFNshNuh gPdhf;rp mrpl;bf; mkpyk; Nghd;wit rpy nraw;if Mf;rpd;fshFk;. 
 
irl;Nlhifdpd;fs;:  
 
jhtu nry;fspy; nry; gFg;G my;yJ irl;Nlhifdrp]; epfo;it Cf;Ftpf;Fk; jhtu 
`hh;Nkhd;fNs irl;Nlhifdpd;fs; (irl;Nlh]; - nry;> ifd]p]; - gFg;G) MFk;. 
,it Kjypy; n`h;hpq; kPdpd; tpe;J nry;fspy; ,Ue;J gphpj;njLf;fg;gl;ld.  
rpahl;bd; vd;gJ rpah nka;]; (kf;fhr;Nrhsk;) jhtuj;jpy; ,Ue;J gphpj;njLf;fg;gl;l 
irl;Nlhifdpd; MFk;. irl;Nlhifdpd; Njq;fhapd; ,sePhpy; mjpfkhff; 
fhzg;gLfpwJ.  
 
irl;Nlhifdpd;fspd; tho;tpay; tpisTfs;:  
 
1. Mf;rpd;fs; ,Uf;Fk;NghJ irl;Nlhifdpd;fs; nry;gFg;igj; (irl;Nlhifdrp];) 

J}z;Lfpd;wd.  
 

2. irl;Nlhifdpd;fs; nry;fis ePl;rpailar; nra;fpd;wd.  
 

3. jpR tsh;g;G Kiwapy; fhy]py; ,Ue;J Gjpa cWg;Gfs; Njhd;w Mf;rpd;fSk; 
irl;Nlhifdpd;fSk; Njitg;gLfpd;wd. (cUtj;Njhw;wtpay;)  
 

4. Edp nkhl;L ,Uf;Fk;NghNj gf;fthl;L nkhl;bd; tsh;r;rpia irl;Nlhifdpd;fs; 
Cf;Ftpf;fpd;wd.  

 
5. irl;Nlhifdpd;fisg; gad;gLj;Jk;NghJ jhtuq;fs; KJikailtJ 

jhkjg;gLj;jg;gLfpwJ. ,jw;F hpr;khz;l; yhq;f; tpisT (Richmond Lang effect) 
vd;W ngah;.  

 
[pg;uy;ypd;fs;:  
 
[pg;uy;ypd;fNs mjpf msT fhzg;gLk; jhtu `hh;Nkhd;fshFk;. FUNrhth (1926) 
ney; gaphpy; 'gf;fhNd Neha;" my;yJ "Nfhkhspj;jd Nehia" fz;lwpe;jhh;. ney;ypd; 
fZtpilg; gFjpapd; ,j;jifa ePl;rp [pg;hpy;yh gpA+[pFuha; vd;Dk; G+Q;irahy; 
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Vw;gl;lJ. ,jw;Ff; fhuzkhd nray;jpwd; tha;e;j nghUs; [pg;uy;ypf; mkpyk; vd 
milahsk; fhzg;gl;lJ.  
 

[pg;uy;ypd;fspd; tho;tpay; tpisTfs;:  
 

1. jhtuq;fspd; kPJ [pg;uy;ypd;fisj; njspf;Fk;NghJ> mJ fZtpilg;gFjpapd; 
mrhjhuz ePl;rpiaj; J}z;LfpwJ. (v.fh) kf;fhr;Nrhsk; kw;Wk; gl;lhzp. 
 

2. neUq;fpa ,iyaLf;fk; nfhz;l jhtuq;fspd; kPJ [pg;uy;ypd;fisj; njspf;Fk; 
NghJ> jpBnud jz;L ePl;rpailtJk; mjd; njhlh;r;rpahf kyh;jYk; 
epfo;fpd;wd. ,jw;F Nghy;bq; (Bolting) vd;W ngah;.  
 

3. [pg;uy;ypd;fs; ,Ughypize;j jhtuq;fspy; (xhpy;yj; jhtuq;fspy;) Mz; 
kyh;fs; Njhd;Wtij Cf;Ftpf;fpd;wd. (nts;shp) 
 

4. [pg;uy;ypd;fs; cUisf; fpoq;fpd; cwf;f epiyia ePf;Ffpd;wd.  
 

5. tpijfsw;w fdpfisj; (fUTwhf;fdpfs; - fUTWjy; eilngwhkNyNa 
fdpfs; cUthjy;) J}z;Ltjpy; Mf;rpd;fis tpl [pg;uy;ypd;fs; jpwd; 
kpf;fit. v.fh) jf;fhsp.  

 
mg;rprpf; mkpyk;:  
 
mg;rprpf; mkpyk; (ABA) cjph;jy; kw;Wk; cwf;f epiyia xOq;FgLj;Jk; tsh;r;rp 
mlf;fp MFk;. ,J gy;NtW tifahd ,Wf;f epiyfSf;F vjpuhf jhtuq;fspd; 
rfpg;Gj; jd;ikia mjpfhpf;fpwJ. vdNt ,J ',Wf;fepiy `hh;Nkhd;' vd 
miof;fg;gLfpwJ. jhtuq;fspd; gRq;fzpfq;fspy; ,e;j `hh;Nkhd; fhzg;gLfpwJ.  

 
tho;tpay; tpisTfs;:  
 
1. ABA cjph;jy; epfo;it (,iyfs;> kyh;fs; kw;Wk; fdpfs; Mfpait 

fpisapypUe;J jdpj;J cjph;e;J tpLtJ) Cf;Ftpf;fpwJ.  
 

2. ePh; ,Wf;fk; kw;Wk; twl;rpf; fhyq;fspy; ABA ,iyj; Jisia %lr; 
nra;fpwJ.  
 

3. ABA ,iyfspy; gr;iraj;ij ,of;fr; nra;J %g;giltij Cf;Ftpf;fpwJ.  
 

4. Fsph;fhyq;fspd; NghJ gph;r; Nghd;w kuq;fspy;> ABA nkhl;L cwf;fj;ijj; 
J}z;LfpwJ.  
 

5. jf;fhsp jhtuj;jpy; ABA gf;fthl;L nkhl;bd; tsh;r;rpiaj; jil nra;Ak; 
tPhpakpf;f tsh;r;rp mlf;fp MFk;.  

 
vj;jpypd;:  
 
vj;jpypd; xU thA epiyapy; cs;s jhtu `hh;Nkhd;> ,J xU tsh;r;rp mlf;fp 
MFk;. ,J nghJthf fdpfs; Kjph;r;rpailtjpYk; gOg;gjpYk; Kf;fpa 
gq;fhw;WfpwJ. Mg;gps;> thio> jh;G+rzp Nghd;w jthuq;fspy; fdpfs; gOf;Fk; NghJ 
mjpf msT vj;jpypd; cw;gj;jpahfpwJ.  
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vj;jpypdpd; tho;tpay; tpisTfs;:  
 

1. vj;jpypd; fdpfs; gOg;gij Cf;Ftpf;fpwJ. (v.fh) jf;fhsp> Mg;gps;> kh> 
thio  
 

2. vj;jpypd; ,Utpijapiyj; jhtuq;fspy; Nth; kw;Wk; jz;L ePl;rp miltijj; 
jilnra;fpwJ.  
 

3. vj;jpypd; ,iyfs; kw;Wk; kyh;fs; %g;giltij tpiuTg;gLj;JfpwJ.  
 

4. vj;jpypd; ,iyfs;> kyh;fs; kw;Wk; fdpfspy; cjph;jy; mLf;F 
cw;gj;jpahtijj; J}z;LfpwJ. ,jdhy; ,it Kjph;r;rp milAk; Kd;dNu 
cjph;e;JtpLfpd;wd.  
 

5. vj;jpypd; nkhl;Lfs;> tpijfspd; cwf;fj;ij ePf;FfpwJ.  
 
kdpj ehskpy;yhr; Rug;gp kz;lyk;:  
 
tpyq;fpdq;fspy; ehsKs;s Rug;gpfs; kw;Wk; ehskpy;yhr; Rug;gpfs; vd ,Utifahd 
Rug;gpfs; fhzg;gLfpd;wd. ehskpy;yhr; Rug;gpfs; kdpjhpYk;> tpyq;Ffspd; clypYk; 
gy;NtW ,lq;fspy; mike;Js;sd. ,tw;wpy; ehsq;fs; ,y;yhjjhy; ehskpy;yhr; 
Rug;gpfs; vd miof;fg;gLfpd;wd. ,tw;wpd; Rug;Gfs; `hh;Nkhd;fs; vd 
miof;fg;gLfpd;wd. kpff; Fiwthd msT Ruf;Fk; ,it> ,uj;jj;jpy; guTtjd; 
%yk; clypd; njhiyJ}u gFjpfSf;Fk; vLj;Jr; nry;yg;gLfpd;wd. ,it Fwpg;gpl;l 
cWg;Gfspy; nray;gLfpd;wd. ,j;jifa cWg;Gfs; ,yf;F cWg;Gfs; vd 
Fwpg;gplg;gLfpd;wd. 
 
ehskpy;yhr; Rug;gp kz;lyk; kw;Wk; mjd; nray;ghLfisg; gw;wpa caphpay; gphpT 
"vd;Nlhfpiudhyh[p" vdg;gLk;. jhk]; mbrd; vd;gth; "ehskpy;yhr; Rug;gp 
kz;lyj;jpd; je;ij vdf; Fwpg;gplg;gLfpwhh;. ,q;fpyhe;J ehl;L clw; nraypay; 
ty;Ydh;fshd W.H. Nga;yp]; kw;Wk; E.H ];lhh;ypq; MfpNahh; "`hh;Nkhd;" vd;w 
nrhy;iy Kjd; Kjypy; 1909 Mk; Mz;L mwpKfg;gLj;jpdh;. mth;fs; Kjd; Kjypy; 
fz;lwpe;j `hh;Nkhd; "nrf;hpbd;" MFk;.  
 
ehsKs;s Rug;gpfs; Ruf;Fk; nghUspid vLj;Jr; nrhy;y ehsq;fs; cs;sd. (v.fh) 
ckpo; ePh; Rug;gpfs;> ghy;Rug;gpfs;> tpah;it Rug;gpfs;.  
 
kdpjhpYk; gpw KJnfYk;gpfspYk; fhzg;gLk; ehskpy;yhr; Rug;gpfs;:  
 

1. gpl;A+l;lhp Rug;gp  
2. ijuha;L Rug;gp  
3. ghuh ijuha;L Rug;gp  
4. fizak; (yhq;fh;`hd; jpl;Lfs;)  
5. ml;hpdy; Rug;gp (fhh;nlf;]; kw;Wk; nkLy;yh)  
6. ,dg;ngUf;f Rug;gpfs; (tpe;jfk; kw;Wk; mz;lr; Rug;gp)  
7. ijk]; Rug;gp  

 
gpl;A+l;;lhp Rug;gp:  
 
gpl;A+l;lhp Rug;gp my;yJ i`g;Nghig]p]; gl;lhzp tbtpyhd jpul;rpahd nry;fspd; 
njhFg;ghFk;. ,J %isapd; mbg;gFjpapy; lad;nrgyhdpd; fPo;g;Gwj;jpy; 
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i`NghjyhkRld;> gpl;A+l;lhp jz;bd; %yk; ,izf;fg;gl;Ls;sJ. gpl;A+l;lhp 
Rug;gpahdJ ,uz;L fJg;Gfisf; nfhz;lJ. mit ntt;NtW nray;ghLfis 
nra;fpd;wd. Kd;Gw fJg;G mbNdhi`g;Nghigrp]; vdTk; gpd;Gw fJg;G 
epA+Nuhi`g;Nghigrp]; vdTk; miof;fg;gLfpwJ. ,ilf;fJg;G kdpjh;fspy; 
fhzg;gltpy;iy.  
  
ngUk;ghyhd KJnfYk;gpfspy; gpl;A+l;lhp Rug;gp xU Kjd;ikahd Rug;gpahFk;. ,J 
gpw ehskpy;yhr; Rug;gpfis xOq;FgLj;jp fl;Lg;gLj;Jtjhy; 'jiyik Rug;gp" vd;Wk; 
miof;fg;gLfpwJ.  
 
gpl;A+l;lhpapd; Kd; fJg;G (mbNdh – i`g;Nghig]p];) Ruf;Fk; `hh;Nkhd;fs;.  
 
gpl;A+l;lhpapd; Kd; fJg;G gy;NtW tifahd nry;fshy; Mf;fg;gl;lJ. NkYk; 
,g;gFjp gpw ehskpy;yh Rug;gpfisj; J}z;Lk; gytifahd `hh;Nkhd;fis 
cw;gj;jp nra;fpwJ.  
 
gpl;A+l;lhpapd; Kd; fJg;G (mbNdh-i`g;Nghig]p];) Ruf;Fk; `hh;Nkhd;fs;:  
 
 

1. tsh;r;rp `hh;Nkhd; (GH)  
2. ijuha;ilj; J}z;Lk; `hh;Nkhd; (TSH)  
3. ml;hpdy; fhh;l;bf;Nfhl;uhgpf; `hh;Nkhd; / ml;hpdy; Gwzpia J}z;Lk; 

`hh;Nkhd; (ACTH)  
4. nfhdhNlhl;uhgpf; `hh;Nkhd; (GTH)  
5. g;Nuhyhf;bd; (PRL)  

 
tsh;r;rp `hh;Nkhd; (GH):  
 
tsh;r;rp `hh;Nkhd; vd;gJ cly; jpRf;fspd; tsh;r;rp kw;Wk; ngUf;fj;ij 
Cf;Ftpf;fpwJ. jirfs; FUj;njYk;G kw;Wk; vYk;Gfspd; tsh;r;rpiaj; J}z;LfpwJ. 
,J nry;fspd; tsh;rpij khw;wj;ij fl;Lg;gLj;JfpwJ. ,e;j `hh;Nkhdpd; 
Kiwaw;w Ruj;jy; fPo;f;fhZk; tpisTfis Vw;gLj;Jk;.  
 
Fs;sj;jd;ik:  
 
Fiwthd Rug;gpd; fhuzkhf ,e;epiy Foe;ijfspy; fhzg;gLfpwJ. Fd;wpa 
tsh;r;rp> vYk;Gfs; cUthtjpy; jhkjk;> kw;Wk; kdtsh;r;rp FiwghL Mfpait 
,jd; mwpFwpfs; MFk;.  
 
mRuj;jd;ik:  
 
Foe;ijfs;> tsh;r;rp `hh;Nkhd; mjpfkhf Ruj;jy; fhuzkhf kpifahd tsh;r;rp 
milthh;fs;.  
 
mf;Nuhnkfyp:  
 
nghpath;fs; mjpfg;gbahd tsh;r;rp `hh;Nkhd; Ruj;jy; fhuzkhf Kfk;. jiy> if> 
fhy;fs; Mfpaitfspy; mjpfkhd tsh;r;rpia ngw;wpUg;gh;.  
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ijuha;ilj; J}z;Lk; `hh;Nkhd; (TSH):  
 
,e;j `hh;Nkhd; ijuha;L Rug;gpapd; tsh;r;rpia fl;Lg;gLj;jp mjd; nray;fisAk; 
`hh;Nkhd; Ruj;jiyAk; xOq;fpizf;Fk;.  
 
ml;hpNdhfhh;l;bf;Nfhl;uhgpf; `hh;Nkhd; / ml;hpdy; Gwzpiaj; J}z;Lk; `hh;Nkhd; 
(ACTH):  
 
,J ml;hpdy; Rug;gpad; Gwzpiaj; J}z;b> `hh;Nkhd;fis Ruf;fr; nra;Ak;. NkYk; 
ml;hpdy; Gwzpapy; eilngWk; Guj cw;gj;jpapy; jhf;fj;ij Vw;gLj;JfpwJ.  
 
nfhdNlhl;uhgpf; `hh;Nkhd;fs; (GTH):  
 
/ghypf;fps; nry;fisj; J}z;Lk; `hh;Nkhd; kw;Wk; Y}l;bidrpq; `hh;Nkhd; Mfpa 
,U nfhdNlhl;uhgpf; `hh;Nkhd;fSk; ,ay;ghd ,dg;ngUf;f cWg;G tsh;r;rpf;F 
fhuzkhfpd;wd.  
 
/ghypf;fps;fisj; J}z;Lk; `hh;Nkhd; (FSH):  
 
,J Mz;fspy;> tpe;jfq;fspd; vgpjPypaj;ij J}z;Ltjd; %yk; tpe;jZf;fs; 
cUthf;fj;jpw;Fk;> ngz;fspd; mz;lr; Rug;gpapDs; mz;lr; nry;fs; tsh;r;rp 
miltij Cf;Ftpg;gjw;Fk; fhuzkhfpwJ.  
 
Y}l;bid rpq; `hh;Nkhd; (LH):  
 
Mz;fspy; yPbf; nry;fs; J}z;lg;gLtjd; %yk; Mz; ,dg;ngUf;f `hh;Nkhdhd 
nl];Nlh];bNuhd; Ruf;f fhuzkhfpd;wJ. ngz;fspd; mz;lk; tpLgLk; (Kjph;e;j 
fpuh/gpad; /ghypf;fpspypUe;J mz;lk; tpLgLjy;) nraYf;Fk;> fhh;g;g]; Y}l;bak; 
tsh;r;rpailaTk;> ngz; ,dg;ngUf;f `hh;Nkhd;fshd <];l;Nuh[d; kw;Wk; 
GNuhn[];l;uhd; cUthf;fj;jpw;Fk; fhuzkhf cs;sJ.  

 
`hh;Nkhd; Nkw;nfhs;fpwJ. ,uT Neuq;fspy; xsp> Fwpg;ghf Fiwe;j miy ePsk; 
nfhz;l xsp gLtjhy;> nkyl;Nlhdpd; `hh;Nkhd; cw;gj;jp FiwfpwJ. 
nkyl;Nlhdpd; cw;gj;jp Fiwtjhy; ,aw;ifahd cwf;fr; Row;rp ghjpf;fg;gLfpwJ. 
,jdhy; cz;lhFk; cwf;fkpd;ikapd; fhuzkhf tsh;rpij khw;w FiwghLfs; 
Vw;gLfpd;wd.  
 
GNuhyhf;bd; (PRL):  
 
,J yhf;Nlh[dpf; `hh;Nkhd; vd;Wk; miof;fg;gLfpwJ. ,J Foe;ijg; NgW 
fhyj;jpy; ghy; Rug;gpapd; tsh;r;rp kw;Wk; Foe;ij Ngw;wpw;F gpd; ghy; cw;gj;jpia 
J}z;lTk; nra;fpwJ.  
 
gpl;A+l;lhpapd; gpd;fJg;G (epA+Nuh-i`g;Nghig]p];) Ruf;Fk; `hh;Nkhd;fs;:  
 

1. thNrhgpu];]pd; my;yJ Md;bilA+hpl;bf; `hh;Nkhd; (ADH) 
2. Mf;]pNlhrpd 
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thNrhgpu];]pd; my;yJ Md;bilA+hpl;bf; `hh;Nkhd; (ADH) 
 
rpWePuf Foy;fspy; ePH kPs cwpQ;rg;gLjiy mjpfhpf;fpwJ. ,jd; fhuzkhf rpWePh; 
%yk; ntspNaw;wg;gLk; ePh; ,og;igf; Fiwf;fpwJ. vdNt ,J Md;bilA+hpl;bf; 
`hh;Nkhd; (rpWePh; ngUq;nfjph; `hh;Nkhd;) vdg;gLfpwJ.  
 
ADH Fiwthf Rug;gjhy;> ePh; kPs cQ;rg;gLtJ Fiwtjhy; mjpfg;gbahd rpWePh; 
ntspNaw;Wk; epiy (ghypA+hpah) cz;lhfpwJ. ,f;FiwghL lhahgB]; ,d;rpgpl]; 
vdg;gLk;.  
 
Mf;]pNlhrpd;:  
 
ngz;fspd; Foe;ijg;Ngw;wpd; NghJ fUg;igia RUf;fpAk;> tphptilar; nra;Jk;> 
Foe;ijg;Ngw;Wf;F> gpwF ghy; Rug;gpfspy; ghiy ntspNaw;Wtjw;Fk; fhuzkhfpwJ.  
 
ijuha;L Rug;gp:  
 
ijuha;L Rug;gpahdJ> %r;Rf;Foypd; ,U GwKk; gf;fj;Jf;F xd;whf ,uz;L 
fJg;Gfshf mike;Js;sJ. ,t;tpuz;L fJg;GfSk; ,];Jk]; vd;Dk; nky;ypa jpRf; 
fw;iwahy; ,izf;fg;gl;Ls;sd. ,r;Rug;gpahdJ gy Ez; fJg;Gfshy; MdJ. ,e;j 
Ez; fJg;Gfs; fd rJu vgpjpypa nry;fis Rtuhff; nfhz;Ls;sd. ,e;j Ez; 
fJg;Gfspd; cs;Ns ijNuhFNshGypd;. vd;Dk; $o;kg; nghUs; epuk;gpAs;sJ.  
 
ijuha;L `hh;Nkhd; cw;gj;jpf;F ilNuhrpd; vd;Dk; mkpNdh mkpyKk;> mNahbDk; 
fhuzkhfpd;wd.  
 
ijuha;L Rug;gpapy; Ruf;Fk; `hh;Nkhd;fs; :  
 
 1. l;iumNahNlh ijNuhdpd; (T3)  
 2. nll;uhmNahNlh ijNuhdpd; my;yJ ijuhf;rpd; (T4)  
 
ijuha;L `hh;Nkhd;fspd; gzpfs;:  
ijuha;L `hh;Nkhd;fspd; gzpfshtd:  
 mbg;gil tsh;rpij khw;w tPjj;ij (BMR) guhkhpj;J> Mw;wiy cw;gj;jp 

nra;fpwJ.  
 cly; ntg;g epiyia rkepiyapy; guhkhpf;fpwJ.  
 ika euk;G kz;lyj;jpd; nray;ghLfspy; gq;Nfw;fpwJ.  
 cly; tsh;r;rp kw;Wk; vYk;Gfs; cUthf;fk;> Mfpatw;iwf; fl;Lg;gLj;JfpwJ.  
 cly;> kdk; kw;Wk; MSik tsh;r;rpapy; Kf;fpag; ggq;fhw;WfpwJ.  
 ,J 'MSik `hh;Nkhd;" vd;Wk; miof;fg;gLfpwJ.  
 nry;fspy; tsh;rpij khw;wj;ij xOq;FgLj;JfpwJ  
 
vl;th;l; C nfz;ly; vd;ghh; 1914 Mk; Mz;by; Kjd; Kiwahf ijuhf;rpd; 
`hh;Nkhid gbf epiyapy; jdpj;Jg; gphpj;jhh;. rhh;y]; `hhpq;ld; kw;Wk; 
[hh;[; ghh;[h; MfpNahh; ijuhf;rpd; `hh;Nkhdpd; %yf;$W mikg;ig 1927 
Mk; Mz;by; fz;lwpe;jdh;. xt;nthU ehSk; ijuha;L Rug;gpahdJ 
ijuhf;rpidr; Ruf;f "120μg" mNahbd; Njitg;gLfpwJ.   
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ijuha;L Rug;gpapd; FiwghLfs;:  
 
 ijuha;L Rug;gp ,ay;ghd msT `hh;Nkhd;fisr; Ruf;fhj epiy ijuha;L 

FiwghL vdg;gLfpwJ. ,J fPo;f;fz;l FiwghLfis cUthf;FfpwJ.  
 
i`g;Nghijuha;brk;:  
 
 ijuha;L `hh;Nkhd;fspd; Fiwthd Rug;gpd; fhuzkhf ,e;epiy Vw;gLfpwJ.  

vspa fha;lh;> fphpl;bdprk;> kpf;]pbkh Mfpait i`Nghijuha;brj;jpd; 
ntspg;ghLfs; MFk;.  

 
vspa fha;l;lh;:  
 
 cztpy; Njitahd msT mNahbd; ,y;yhjjhy; Vw;gLfpwJ. ,kakiyg; 

gFjpapd; ngUk;ghd;ikahd kf;fsplk; ,e;epiy fhzg;gLfpwJ. ,kakiyg; 
gFjp kz; tsj;jpy; Fiwthd msT mNahbd; ,Ug;gjhy; ,e;epiy mq;F 
nghJthff; fhzg;gLfpwJ. fOj;Jg;gFjpapy; Fwpg;gplj;jf;f msT ijuha;L 
Rug;gp tPq;fp fhzg;gLk; ,e;epiy vspa fha;l;lh; vdg;gLk;.  

 
fphpl;bdprk;  
 
 Foe;ijfspy; Fiwthd ijuha;L `hh;Nkhd; Rug;ghy; ,e;epiy vw;gLfpwJ. 

,jd; mwpFwpfs; Fs;sj;jd;ik> Fiwthd kdth;r;rp> Fiwghlhd vYk;Gfs; 
tsh;r;rp MfpatdthFk;. ,th;fis "fphpl;bd;fs;" vd;W miog;gh;.  

 
kpf;]pbkh:  
 
 ,J nghpath;fspy; ijuha;L `hh;Nkhd; Fiwthf Rug;gjhy; Vw;gLfpwJ. ,jd; 

fhuzkhf Fiwthd %is nray;ghL> Kfk; cg;gpa my;yJ tPq;fpa Njhw;wk;> 
cly; vil mjpfhpg;G Mfpait Njhd;Wk;.  

 
i`gh;ijuha;l;brk;:  
 
 ijuha;L `hh;Nkhd;fspd; mjpfhpj;j Rug;gpd; fhuzkhf fpNutpd; Neha; 

(vf;]hg;jy;kpf;fha;lh;) nghpath;fspy; cz;lhfpwJ. ,jd; mwpFwpfs;> JUj;jpa 
fz;fs; (vf;]hg;jy;;kpah)> tsh;rpijkhw;w tPjk; mjpfhpj;jy;> kpif cly; 
ntg;gepiy> kpifahf tpah;j;jy;> cly; vil FiwT> euk;Gj; jsh;r;rp 
MfpadthFk;.  

 
ghuhijuha;L Rug;gp:  
 
 ijuha;L Rug;gpad; gpd;Gwj;jpy; ehd;F rpwpa tl;l tbtpyhd ghuhijuha;L 

Rug;gpfs; mike;Js;sd. ,r;Rug;gpapd; Kjd;ikr; nry;fs; ghuhjhh;Nkhd; vd;Dk; 
`hh;Nkhid Ruf;fpd;wd.  

 
ghuhjhh;Nkhd; gzpfs;:  
 
 kdpj clypy; fhy;rpak; kw;Wk; gh];gu]; tsh;rpij khw;wj;ij 

xOq;FgLj;JfpwJ. ,uj;jj;jpy; fhy;rpak; msit guhkhpg;gjw;fhf vYk;G> 
rpWePufk; kw;Wk; Fly; Mfpatw;wpy; nrayhw;WfpwJ.  
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ghuhijuha;L FiwghLfs;:  
 
 ijuha;nlf;lkp vd;Dk; mWit rpfpr;irapy; (ijuha;L Rug;gp mfw;wg;gLtjhy;) 

ghuhijuha;L Rug;gpapy; Ruf;Fk; ghuhjhh;Nkhd; Fiwthf Ruf;fpwJ. ,jd; 
fhuzkhf 
o jir ,Wf;fk; vdg;gLk; nll;ldp Vw;gLjy; (Kfk;. Fuy;tis> iffs; 

kw;Wk; ghjq;fs; Mfpatw;wpd; jirfs; ,Wf;fkiljy;). 
 

o fhy; jirfspy; typAld; $ba jirgpbg;G cz;lhjy; Mfpa epiyfs; 
Vw;gLfpd;wd.  

 
 
fizak; yhq;fh;`hd; jpl;Lfs;:  
 
 fizak; ,iug;igf;Fk; bNahbdj;jpw;Fk; ,ilapy;> kQ;rs; epwj;jpy; ePs; 

thl;lj;jpy; fhzg;gLk; Rug;gpahFk;. ,J ehsKs;s kw;Wk; ehspy;yhr; Rug;gpahf 
,U topfspYk; gzpGhpfpwJ. fizaj;jpd; ehsKs;s gFjp fiza ePiu 
Ruf;fpwJ. ,/J czT nrhpj;jypy; Kf;fpa gq;fhw;WfpwJ. ehskpy;yhr; Rug;gp 
gFjpahdJ yhq;fh;`hd; jpl;Lfs; vdg;gLfpwJ.  
 
kdpj ,d;Rypd; `hh;Nkhd; 1921 Mk; Mz;by; /gpnul;hpf; ghd;bq;> rhh;y]; 
ng];l; kw;Wk; nkf;yhl; MfpNahuhy; Kjd; Kjypy; fz;lwpag;gl;lJ. 1922 Mk; 
Mz;L [dthp 11 e; Njjp md;W Kjd; Kjypy; ePhpopT Nehia 
Fzg;gLj;Jtjw;fhf ,d;Rypd; gad;gLj;jg;gl;lJ.  

 
yhq;fh;`hd; jpl;Lfs; My;/gh nry;fs; kw;Wk; gPl;lh nry;fs; vd;Dk; ,Utif 
nry;fisf; nfhz;Ls;sd. My;/gh nry;fs;> FSf;Nfhfhd; `hh;NkhidAk;> gPl;lh 
nry;fs;> ,d;Rypd; `hh;NkhidAk; Ruf;fpd;wd.  
 
fiza `hh;Nkhd;fspd; gzpfs;:  
 
,uj;jj;jpy; FSf;Nfh]; msit guhkhpg;gjw;F ,d;Rypd;> FSf;Nfhfhd; Rug;gpid 
rk mstpy; epiyepWj;JtJ mtrpakhfpwJ.  

 
,d;Rypd;:  

 
 FSf;Nfhi]f; fpisf;Nfh[dhf khw;wpf; fy;yPuypYk; jirfspYk; Nrkpf;fpwJ.  
 nry;fSf;Fs; FSf;Nfh]; nry;tij Cf;Ftpf;fpwJ.  
 ,uj;jj;jpy; FSf;Nfh]; msitf; Fiwf;fpwJ.  

 
FSf;Nfhfhd;:  
 
 fy;yPuypy; fpisf;Nfh[d; FSf;Nfh]hf khw;wk; mila cjTfpwJ.  
 ,uj;jj;jpy; FSf;Nfh]; msit mjpfhpf;fpwJ.  
 
lahgB]; nkypl];:  
 
 ,d;Rypd; Rug;gpy; FiwghL Vw;gLtjhy; cz;lhtJ lahgB]; nkypl];. ,f; 

Fiwghl;bd; fhuzkhf 
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o ,uj;j rh;f;fiu msT mjpfhpj;jy; (i`gh;fpisrPkpah)  
o rpWePhpy; mjpfg;gbahd FSf;Nfh]; ntspNaWjy; (fpisf;Nfh#hpah)  
o mbf;fb rpWePh; fopj;jy; (ghypA+hpah)  
o mbf;fb jhfk; vLj;jy; (ghypbg;rpah)  
o mbf;fb grp vLj;jy; (ghyp/Ngrpah)  

Nghd;w mwpFwpfs; Njhd;Wfpd;wd.  
 
ml;hpdy; Rug;gp:  
 
 xt;nthU rpWePufj;jpd; Nkw;Gwj;jpYk; ml;hpdy; Rug;gpfs; mike;Js;sd. ,it 

rpWePuf Nkw;Rug;gpfs; (suprarenal glands) vd;Wk; miof;fg;gLfpd;wd.  
 

 ,jd; ntspg;Gwg;gFjp ml;hpdy; fhh;nlf;]; vd;Wk; cl;Gwg;gFjp ml;hpdy; 
nkLy;yh vd;Wk; miof;fg;gLk;. ,t;tpU gFjpfSk; mikg;G kw;Wk; gzpfspy; 
NtWgLfpd;wd.  

 
ml;hpdy; fhh;nlf;];:  
 
 ml;hpdy; fhh;nlf;]; %tifahd nry; mLf;Ffshy; MdJ. mit Nrhdh 

FshkUNyhrh> Nrhdh /gh]pFNyl;lh kw;Wk; Nrhdh nubFyhhp];.  
 

 ml;hpdy; fhh;nlf;]py; Ruf;Fk; `hh;Nkhd;fs; fhh;l;bNfh];Buha;Lfs; MFk;. 
mit  

1. FSf;Nfhfhh;l;bfha;Lfs;  
2. kpduNyhf;fhh;bfha;Lfs; vd tifg;gLj;jg;gl;Ls;sd.  

 
ml;hpNdhfhh;bfha;L `hh;Nkhd;fspd; gzpfs;:  
FSf;Nfhfhh;l;bfha;Lfs;:  
 Nrhdh gh]pFNyl;lhtpy; Ruf;Fk; FSf;Nfhfhh;l;bfha;Lfshthd> fhh;l;bNrhy; 

kw;Wk; fhh;l;bNfh];buhd;.  
 

o ,J nry;fspy; tsh;rpij khw;wj;ij xOq;FgLj;JfpwJ.  
o fy;yPuypy; fpisf;Nfh[id> FSf;Nfh]hf khw;Wtijj; J}z;LfpwJ.  
o ,J mow;rp kw;Wk; xt;thik jLg;Gg; nghUshfr; nray;gLfpwJ.  

 
kpduNyhf;fhh;bfha;Lfs;:  
 
 Nrhdh FshkUNyhrhtpy; cs;Ns kpduNyhf;fhh;bfha;Lfs; Ruf;Fk; `hh;Nkhd;  

 
My;Nlh];buhd;:  
 
 rpWePuff; Foy;fspy; Nrhbak; madpfis kPs cwpQ;RjYf;F cjTfpwJ.  
 mjpfkhd nghl;lhrpak; madpfis ntspNaw;wf; fhuzkhfpwJ.  
 kpd;gF nghUl;fspd; rkepiy> ePh;k msT> rt;T+L guty; mOj;jk; kw;Wk; ,uj;j 

mOj;jk; Mfpatw;iw xOq;FgLj;JfpwJ.  
 
ml;hpdy; fhh;nlf;]; Ruf;Fk; 'fhh;l;bNrhy;" `hh;Nkhd;fs; cliy caph;g;G epiyapy; 
itj;jpUf;fTk;> kpFe;j ghjpg;G kw;Wk; kd mOj;jq;fspypUe;J kPz;L tuTk; 
cjTfpwJ. fhh;l;bNrhy; vd;gJ caph; fhf;Fk; gzpia kpFe;j mOj;j epiyfspy; 
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Nkw;nfhs;fpwJ. vdNt ,J "caph; fhf;Fk; `hh;Nkhd;" vd;Wk; miof;fg;gLfpwJ.  
 
ml;hpdy; nkLy;yh:  
 ml;hpdy; nkLy;yh FNuhNk/gpd; nry;fshydJ. ,g;gFjp ghpT kw;Wk; vjph;g;ghpT 

euk;Gfs; epiwe;J fhzg;gLfpwJ.  
 

ml;hpdy; nkLy;yh Ruf;Fk; `hh;Nkhd;fs;:  
 
 ,uz;L `hh;Nkhd;fs; mlhpdy; nkLy;yhthy; Ruf;fg;gLfpd;wd. mit  

 1. vgpne/g;hpd; (ml;hpdypd;)  
 2. ehh; vgpne/g;hpd; (ehh; ml;hpdypd;)  

 
,t;tpuz;L `hh;Nkhd;fSk; nghJthf "mtru fhy `hh;Nkhd;fs;" vd;W 
miof;fg;gLfpd;wd. mjdhy; ,it kd mOj;jk; kw;Wk; czh;r;rp trg;gLk; 
fhyq;fspy; cw;gj;jpahfpd;wd. vdNt ,e;j `hh;Nkhd;fs;> "rz;il> gaKWj;Jk; 
my;yJ gwf;Fk; `hh;Nkhd;fs;" vd;Wk; miof;fg;gLfpd;wd.  

 
ml;hpdy; nkLy;yh Ruf;Fk; `hh;Nkhd;fspd; gzpfs;:  
vgpne/g;hpd; (ml;hpdypd;)  
 

 fy;yPuy; kw;Wk; jirfspy; cs;s fpisf;Nfh[id FSf;Nfh]hf khw;Wij 
Cf;Ftpf;fpd;wJ.  

 ,jaj;Jbg;G kw;Wk; ,uj;j mOj;jk; Mfpatw;iw mjpfhpf;fpwJ.  
 %r;Rf;Foy; kw;Wk; %r;Rr; rpw;wiw Mfpatw;iw tphptilar; nra;tjd; %yk; 

Rthr tPjj;ij mjpfhpf;fr; nra;fpwJ.  
 fz; ghh;itia tphptilar;nra;fpwJ.  
 Njhypdbapy; nry;Yk; ,uj;j Xl;lj;ijf; Fiwf;fpwJ.  
 
ehh; vgpne/g;hpd; (ehh; ml;hpdypd;)  
 
 ,tw;wpd; ngUk;ghyhd nray;fs; vgpne/g;hpd; `hh;Nkhdpd; nray;ghLfis 

xj;jpUf;fpd;wd.  
 

 
,dg;ngUf;fr; Rug;gpfs;:  
 
 ,dg;ngUf;fr; Rug;gpfs; ,U tifg;gLk;. mit Mz;fspy; tpe;jfk; kw;Wk; 

ngz;fspy; mz;lfk; MFk;.  
 
tpe;jfk;:  
 
 ,it Mz;fspd; ,dg;ngUf;f Rug;gpfshFk;. tpe;jfk; nrkpdp/ngu]; Foy;fs;> 

yPbf; nry;fs;> kw;Wk; nrh;Nlhyp nry;fisf; nfhz;Ls;sJ. yPbf; nry;fs; 
ehskpy;yhr; Rug;gpahf nray;gLfpd;wd. ,it nl];Nlh];Buhd; vd;Dk; Mz; 
,dg;ngUf;f `hh;Nkhid Ruf;fpd;wd.  

  
nl];Nlh];Buhdpd; gzpfs;:  
 
,J Mz;fspy; fPo;f;fz;l gzpfisr; nra;fpwJ.  
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 tpe;J nry; cw;gj;jpapy; gq;Nfw;fpwJ.  
 Guj cw;gj;jpapidj; J}z;b jir tsh;r;rpia Cf;Ftpf;fpwJ.  
 ,uz;lhk; epiy ghy; gz;Gfspd; (cly; kw;Wk; Kfj;jpy; Nuhkq;fs; tsh;jy;> 

Fuypy; Vw;gLk; khw;wk; Nghd;wit) tsh;r;rpf;Ff; fhuzk; MfpwJ.  
 
mz;lfk;:  
 
 ngz; ,dg;ngUf;fr; Rug;gpahd mz;lfq;fs; ngz;fspd; mbtapw;wpy; 

,Lg;ngYk;Gg; gFjpapy; mike;Js;sd. ,it Ruf;Fk; `hh;Nkhd;fs;  
 
  1. <];l;Nuh[d;  
  2. GNuhn[];buhd;  
<];l;Nuh[d;> tsh;r;rpAWk; mz;lj;jpd; fpuh/gpad; nry;fspdhy; 
Ruf;fg;gLfpd;wJ. Gnuhn[];buhd;> mz;lk; tpLgLk;NghJ gphpAk; /ghypf;fps;fs; 
cUthf;Fk; fhh;g;g]; Y}l;baj;jpy; cw;gj;jpahfpwJ.  

 
<];l;Nuh[dpd; gzpfs;;:  
 
 ,J gUtkiljypd; cly; khw;wq;fis Vw;gLj;JfpwJ.  
 mz;l nry; cUthf;fj;ijj; Jtf;FfpwJ.  
 mz;l ghypf;fps; nry;fs; Kjph;tiltijj; J}z;LfpwJ.  
 ,uz;lhk; epiy ghy; gz;Gfs; (khh;gf tsh;r;rp. Fuypy; Vw;gLk; khw;wk; 

Nghd;wit) tsh;r;rpailtij Cf;Ftpf;fpwJ.  
 

GNuhn[];l;uhdpd; gzpfs;:  
 
 ,J fUg;igapy; eilngWk; Kd; khjtplha; fhy khw;wq;fSf;Ff; fhuzkhf 

cs;sJ.  
 fU gjptjw;F fUg;igia jahh; nra;fpwJ.  
 fh;g;g fhyj;jpidg; guhkhpf;fpwJ.  
 jha; - Nra; ,izg;Gj;jpR cUthtjw;F mtrpakhfpwJ.  
 
ijk]; Rug;gp:  
 
 ijk]; Rug;gp ehskpy;yhr; Rug;gpahfTk; epzePh; cWg;ghfTk; 

nray;gLfpd;wJ.  
 

khh;gpd; Nkw;Gwj;jpy; %r;Rf;Foypd; fPo;gg;Gwj;ij xl;b mike;Js;sJ. ,r;Rug;gp 
ijNkhrpd; vd;W `hh;Nkhid Ruf;fpwJ 
 
ijNkhrpdpd; gzpfs;:  
 Neha;j;jilf;fhg;G kz;lyj;jpd; nray;ghLfisj; J}z;LfpwJ.  
 ypk;/Nghirl;Lfs; cUthjiyAk; NtWgLjiyAk; J}z;LfpwJ.  
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11th BOTANY 
Term I 

myF – 6 
 

nry; - xU tho;tpay; myF  
 

 
'nry;' vd;w thh;j;ij 'xU rpwpa ngl;b' vd;W nghUs;gLk; 'nry;Ny" vd;w 
,yj;jPd; nrhy;ypypUe;J cUthdJ. nry; vd;w nrhy; Kjd; Kjypy; ,uhgh;l; 
`Pf; (1662) vd;gtuhy; gad;gLj;jg;gl;lJ. vdNt 'nry;' vd;w nrhy; 300 
Mz;LfSf;F Kd;Ng tof;fj;jjpy; ,Ue;J te;jJ vd;W njhpa tUfpwJ.  
 
fz;Lgpbg;G:  
 
mhp];lhl;by; (fp.K. 384 – 322)  
 
tpyq;Ffs; kw;Wk; jhtuq;fs; Xh; xOq;fikf;fg;gl;l fl;likg;G myFfisf; 
nfhz;Ls;sd vdf; fz;lwpe;jhh;. Mdhy;> me;j myFfs; vd;d vd;gjid 
mtuhy; tpsf;f ,aytpy;iy. 1660-Mk; Mz;L ,uhgh;l; `{f; vd;gth;> 'Njd; 
$l;bYs;s gy rpwpa miwfs;' nfhz;l mikg;igj; jf;ifj;jpRf;fspy; 
fz;lwpe;jhh;. gpd;dh;> 1665-Mk; Mz;L ,jw;F 'nry;' vd;W ngahplg;gl;lJ. 
,th; ,e;jg; gzpfis 'ikf;Nuhfpuhgpah' vd;w ngahpy; njhFj;jhh;. gpd;dh; 
Mz;Nlhd; /ghd; ypA+td; `hf; jhd; fz;lwpe;j xUnry; Jfs;fSf;F 
'mdpky; fpA+y;];' (Animalcules) vd;W ngahpl;lhh;. ,uhgh;l; gpnusd; (1831 – 
39) jhtur; nry;ypy; fhzg;gLk; cUz;ilahd mikg;gpw;F (Spherical body) 
'cl;fU' vd;W ngahpl;lhh;. H.J. Ll;Nuhnrl; (1824) vd;w gpnuQ;R mwptpayhh; 
nry;Nfhl;ghL vd;w fUj;ij Kjd; Kjypy; ntspapl;lhh;. gpd;dh; khj;jpNah]; 
~pyPld; (n[h;kdp jhtutpayhh;) kw;Wk; jpNahlh; ~pthd; (n[h;kdp 
tpyq;fpayhh;) (1833) MfpNahh; nry; nfhs;ifapd; mbg;gilg; gz;Gfisf; 
$wpdhh;fs;. &lhy;g; tph;r;nrs (1858) nry; Nfhl;ghl;il tpsf;fpaJld; 
midj;J capUs;s nry;fSk; Vw;fdNt cs;s capUs;s nry;fspypUe;J 
nry;gFg;gpd; %yk; cUthfpd;wd vd;w fUj;ijAk; $wpdhh;.  
 
Ez;Nzhf;fpapay; (Microscopy):  
 
nry; kw;Wk; nry; Ez;zikg;igg; gw;wp mwptjw;F Ez;Nzhf;fpahdJ jtph;f;f 
Kbahj xU fUtpahf cs;sJ. ,jd; Nehf;fk; Ez;zpa caphpdq;fisg; 
gw;wp gbg;gjw;F cjTtjhy; mjid Ez;Nzhf;fp vd;W miof;fpd;Nwhk;. 
fpNuf;f nkhopapy; (Mikros - ikf;Nuh]; - rpwpa> skipein - ];ifg;gpd; - 
ghh;j;jy;) Z N[d;nrd; vd;gth; $l;L Ez;Nzhf;fpiaf; fz;lwpe;jhh;.  
 
Ez;Nzhf;fpahdJ nyd;R mikg;gpd; mbg;gilapy; Ntiy nra;fpwJ. ,J 
xsp kw;Wk; nyd;R gz;Gfshfpa vjpnuhspj;jy;> cUg;ngUf;fk;> vz; jpwg;G 
Mfpatw;iwr; rhh;e;jJ. gy nyd;Rfisf; nfhz;l nghJthd xsp 
Ez;Nzhf;fp> $l;L Ez;Nzhf;fp vd;W miof;fg;gLfpwJ. njhlhpgpy; cs;s 
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khjphpfs; %ykhf Ez;Nzhf;fpapd; %yq;fspypUe;J ntspg;gLk; xspiaf; 
fz;fs; my;yJ epfo;g;glf; fUtpf;Fr; nrYj;jg;gLfpwJ.  
 
kpfh xsp Gy Ez;Nzhf;fp (Bright Field Microscope):  
 
nry;fisg; gw;wpa gy;NtW mk;rq;fis mwptjw;F tof;fkhf kpif xsp 
Ez;Nzhf;fp gad;gLfpwJ. ,J GydhFk; xspf;fjph;fis ntt;NtW mstpy; 
<h;j;J> xspia khjphpspy; Neubahff; flj;jp khjphpapd; gy;NtW gFjpfspd; 
NtWgl;l gpk;gj;ij ntspg;gLj;j cjTfpwJ. khjphpfSf;F Ntjpfhuzpfisf; 
(Reagent) nfhz;L rhaNkw;Wk; NghJ mit njspthfg; Gyg;gLfpd;wd. 
,f;fhuzpfs; khjphpapd; nry; kw;Wk; jpRf;fSld; tpid GhptNj ,jw;Ff; 
fhuzkhFk;.  
 
NtWgLj;jy; jpwd; (Resolution):  
NtWgLj;jy; jpwd; vd;gJ ,uz;L Gs;spfSf;F ,ilNaAs;s nghUspd; 
tptuj;ijj; njspthff; fhl;Lk; nyd;Rfspd; jpwd; MFk;. ,J xU nghUisg; 
gw;wpa kpfj; Jy;ypakhd tptukhFk;. ,jidf; fPo;f;fhZk; #j;jpuj;jpd; %yk; 
fz;lwpayhk;.  

NtWgLj;jy; jpwd; = 
(0.61 )

NA


 

,q;F   = xspapd; miyePsk; kw;Wk; NA vd;gJ vz;fspd; jpwg;G  
 
vz;fspd; jpwg;G (Numerical Aperture):  
,J xU Kf;fpag; ghh;itf;Fhpa epiyj;jd;ik. ,J ghh;it nyd;rpd; 
NtWgLj;Jk; jpwidf; Fwpf;fpwJ. vz;fspd; jpwg;G cah;thf ,Ug;gpd; 
mjDila NtWgLj;jy; jpwd; mjpfkhf ,Uf;Fk;.  
 
cUg;ngUf;fk; (Magnification):  
xU gpk;gj;jpd; msit ghh;itf;Fg; nghpajhf;fp fhz;gpg;gjw;F cUg;ngUf;fk; 
vd;W ngah;. ,J fPo;f;fhZk; #j;jpuj;jpd; %yk; fzf;fplg;gLfpwJ.  

cUg;ngUf;fk; = 
Ez; Nzhf; fpapd; %yk; fhzg; gLk; gpk; gj;jpd; msT 

rhjhuzf; fz;fs; %yk; fhzg; gLk; gpk; gj;jpd; msT 
 

 
,q;F xspf;fw;iwfs; Nkilapd; kPJ itf;fg;gl;Ls;s khjphpapd; kPJ> 
xspf;Ftpg;ghdhy;> Ftpf;fg;gLfpwJ. ,e;j xsp> xspUk; Fkpo; tpsf;F (CFL) 
my;yJ xsp ckpOk; ilNahL (LED)- ypUe;J cUthfpwJ. ,e;E}z;Nzhf;fp 
,uz;L tif nyd;R mikg;Gfshy; MdJ. mit KiwNa nghUsUF nyd;R 
(nghUSf;F kpf mUfpy;)> fz;zUF nyd;R (fz;Zf;F kpf mUfpy;) MFk;. 
,t;tpuz;L nyd;RfSf;Fk; ,ilNa xsp nrYj;jg;gLfpwJ. Njitf;Nfw;g 
cUg;ngUf;fj;ijg; ngWtjw;Fr; rpy Gs;spapy; Row;wpr; rhpnra;af;$ba ehd;F 
tif nghUsUF nyd;Rfs; kw;Wk; (5x, 10x, 45x kw;Wk; 100x) cs;sd. ,J 
vz; jpwg;G kjpg;gpd; nfhs;if kw;Wk; mjDila NtWgLj;Jk; jpwd; 
Mfpatw;wpd; mbg;gilapy; nray;gLfpwJ.  
 
Ez;Nzhf;fpapd; Kjy; cUg;ngUf;fk; nghUsUF nyd;R %yk; ngwg;gLfpwJ. 
,jw;F Kjd;ik cUg;ngUf;fk; vd;W ngah; kw;Wk; ,jd; %yk; cz;ikahd> 
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jiyfPohd nka;g;gpk;gk; Njhd;WfpwJ. ,uz;lhtJ cUg;ngUF;fk; fz;zUF 
nyd;R %yk; cz;lhfpwJ. ,J ,uz;lhk; epiy cUg;ngUf;fk; vd;W ngah;. 
kw;Wk; ,jd; %yk; jiyfPohd khagpk;gk; cUthfpwJ  
 
,Us; Gy Ez;Nzhf;fp (Dark field Microscope):  
 
Z [pf;khz;b (1905) vd;gth; ,Us; Gy Ez;Nzhf;fpiaf; fz;Lgpbj;jhh;. ,J 
,Us; Gy Ez;Nzhf;fpahdJ Gykl; ,Ushf ,Uf;fyhk;. Mdhy; nghUshdJ 
gpuhfhrj;Jld; njspthff; fhzg;gLk;. Ftpg;ghdpy; jpiuf;Ff; fPohf xU 
rpwg;ghd mikg;G ,e;j Ez;Nzhf;fpapy; nghUj;jg;gl;Ls;sJ. ,e;j mikg;gpw;F 
'Ngl;r; ];lhg; Nfhpah;" (Patch stop carrier) vd;W ngah;. ,J xU Ftpg;ghd; 
mikg;G nfhz;l cNyhf tisaj;jpy; nghUj;jg;gl;Ls;sJ. ,e;jg; Ngl;r; 
];lhg; rpwpa fz;zhbahyhd fUtpahFk;. ,J tl;lj;jl;lhf ,Ug;gJld; 
ikaj;jpy; fUe;jpl;ilAk; tpspk;gpy; jpwTw;w tisaj;ijAk; ngw;wjhFk;. 
,e;jj; jpwTw;w tisaj;jpd; topahfr; nry;Yk; xsp rha;thfg; nghUis 
Nehf;fpf; Ftpe;J cs;sPlw;w $k;G Nghd;w mikg;ghf xspiag; nghUspd; 
tpspk;gpy; tpor;nra;fpwJ. vdNt> nghUs; gpufhrkhfTk; mjidr; Rw;wpAs;s 
jsk; fUikahfTk; Gyg;gLk;.  
 
fl;l NtWgLj;Jk; Ez;Nzhf;fp (Phase Contrast Microscope):  
 
n[h;idf; (1935) vd;gth; ,jidf; fz;Lgpbj;jhh;. xsp Ez;Nzhf;fpapd; 
midj;J mbg;gilj; jj;Jtq;fSld;> rpwpa khw;wk; xd;iw vw;gLj;jp 
cUthf;fg;gl;l Ez;Nzhf;fpNa fl;l NtWgLj;Jk; Ez;Nzhf;fpahFk;.  
 
xspf;fjph;fspd; tPr;rstpy; cz;lhf;fg;gLk; khw;wq;fs; %yk; mtw;wpd; 
jPtpuj;ij khw;wpaikj;J> mijf; nfhz;L nghUs;fspd; Gyg;gLk; jpwid 
cah;j;jp mtw;iwj; njspthfg; ghh;j;jwpa ,e;Ez;Nzhf;fp cjTfpwJ. 
nghUSf;Fk; nghUsUF nyd;rpw;Fk; ,ilNa itf;fg;gl;l fl;lj;jfL (Phase 
plate) ,e;j tPr;rsT khw;wj;jpid cz;lhf;f cjTfpwJ. ,j;jfl;by; jbj;j 
my;yJ nky;ypa tl;lr; Rw;Wg;gl;il fhzg;gLfpwJ.  
        

       
Ez;Nzhf;fpapd; mstPLfs;:  
Ez;Nzhf;fpapy; NkYk; xU trjp cs;sJ. mjhtJ Ez;zpa nghUs;fis 
mstpl KbAk;. ,e;jf; njhopy;El;gk; ikf;Nuhnkl;hp vd miof;fg;gLfpwJ. 
,q;F mstpl ,uz;L msTNfhs;fs; gad;gLfpd;wd.  
1. tpop ikf;NuhkPl;lh; (Ocular Micrometer)  
2. Nkil ikf;NuhkPl;lh; (Stage Micrometer)  
tpop ikf;NuhkPl;lh;: ,J fz;zUF nyd;Rf;Fs; nghUj;jg;gl;Ls;sJ. ,jpy; xU 
nky;ypa xsp CLUTk; fz;zhb tl;l cs;sJ. ,jpy; cs;s NfhLfs; 100 
rk myFfshfg; gphpf;fg;gl;Ls;sd. ,e;j msTNfhSf;F kjpg;gpy;iy.  
Nkil ikf;NuhkPl;lh;: ,J xU fz;zhb jfL. ,jpy; xU NfhL 100 
myFfshfg; gphpf;fg;gl;Ls;sJ. ,e;jf; Nfhl;bd; ePsk; 1 kp.kP MFk;. ,uz;L 
mUfike;j NfhLfSf;F ,ilNaAs;s J}uk; 10 μm. ,e;j Nkil 
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ikf;NuhkPl;lhpy; ehk; fhZk; kjpg;G tpop ikf;NuhkPl;lUf;F khw;wg;gLfpwJ. 
MfNt ,e;j mstPLfs; tpop ikf;NuhkPl;lh; %yNk ngwg;gLfpwJ.  

xU tpop ikf;NuhkPl;lhpy; ,uz;L mUfike;j = 10
Nkil gphpTfspd; vz;zpf;if

tpop gphpTfspd; vz;zpf;if 
 

         NfhLfSf;F ,ilNaAs;s J}uk;  

 
   
,e;jr; Rw;Wg;gl;il jbkdhf ,Ug;gpd; (vjph;kiw fl;llj;jfL)> gpw epug;G gFjp 
nky;ypajhfTk;> Rw;Wg;gl;il nky;ypajhf ,Ug;gpd; (Neh;kiw fl;lj;jfL) 
gpwepug;Gg; gFjp jbkdhfTk; ,Ug;gJ Fwpg;gplj;jf;fJ.  
 
,e;jf; fl;lj;jfl;bd; NtWgl;l jbkDila gFjpfs; topahf xsp gha;;e;J 
ntsptUk; NghJ mtw;wpd; NtWgLj;jyhy;> fl;l NtWghlile;j ,e;jf; 
fjph;fs; nghUspd; Nky; gl;L> nghUis ed;F NtWgLj;jp mwpa cjTfpd;wd. 
Ftpg;ghdpypUe;J fl;lj;jfl;bw;F tUk; xsp cs;sPlw;w $k;GNghy; cs;sJ. 
jfl;bd; jbj;j gFjp topahfg; gha;e;J ntspg;gLk; xspf;fjph; tPr;rstpy; 
Fiwe;j Ntfj;jpYk;> nky;ypa gFjp topahfg; gha;e;J ntsptUk; xspf;fjph; 
tPr;rstpy; mjpf Ntfj;jpYk; te;J nghUspd; Nky; glh;fpd;wd. vdNt jhd; 
itf;fg;gl;l khjphpia (nghUis) ed;F NtWgLj;jpg; ghh;j;jwpa KbfpwJ. 
capUs;s nry;fs;> jpRf;fisg; gbj;jwpaTk; tsh;g;G Clfj;jpy; cs;tsh;g;gpd; 
%yk; jpRtsh;g;G nra;J> nry;gFg;gpd; epiyfis (ikl;lhrp]; gFg;gpd; 
epiyfis) gbj;jwpaTk; ,e;Ez;Nzhf;fp nghpJk; cjTfpwJ.  
 
kpd;dZ Ez;Nzhf;fp (Electron Microscope):  
 
kpd;dZ Ez;Nzhf;fp Kjd; Kjypy; vh;d];l; u];fh (1931) mth;fshy; 
mwpKfg;gLj;jg;gl;lJ. mJ G.gpd;dpq; kw;Wk; H.Nuhfh; (1981) vd;gth;fshy; 
Nkk;gLj;jg;gl;lJ. ,jidg; gad;gLj;jpr; nry; Ez;ZWg;Gfspd; Ez;zpa 
tpsf;fq;fisg; gFj;jwptjw;F 'Ez;zikg;G" vd;W ngah;. xU ,lj;;jpYs;s 
xspf;fw;iwapy; vyf;l;uhd;fs; fw;iwfisg; gad;gLj;Jk;NghJ xU vspa 
Ez;Nzhf;fpia tpl 1>00>000 klq;F NtWgLj;Jk; jpwid kpd;dZ 
Ez;Nzhf;fp ngWfpwJ.  
 
vyf;l;uhd; Ez;Nzhf;fpapy; cw;W Nehf;fg;gl Ntz;ba khjphp ePh; ePf;fk; 
nra;ag;gl;L> vyf;l;uhd; xspg;Gfhtz;zk; jq;fk; my;yJ gNybak; nfhz;L 
gjpf;fg;gLfpwJ. ,it vyf;l;uhd;fis jhq;fp epw;fTk;> NkYk; NtWgLj;jpa 
gpk;gj;ij cUthf;FtjpYk; mj;jpahtrpakhf cs;sJ.  
 
kpd;dZ Ez;Nzhf;fp ,uz;L tifg;gLk;.  
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mit KiwNa  
  1. CLUty; kpd;dZ Ez;Nzhf;fp (TEM)  
  2. guty; (];Nfdpq;) kpd;dZ Ez;Nzhf;fp (SEM)  
  
cLUty; kpd;dZ Ez;Nzhf;fp (TEM)  
 
,J kpfTk; nghJthfg; gad;gLj;jg;gLk; kpd;dZ Ez;Nzhf;fpahFk;. ,J ,U 
ghpkhzg; gpk;gq;fisj; jUfpwJ. CLUty; kpd;dZ Ez;Nzhf;fpapd; 
ghfq;fshtd.  
 

1. vyf;l;uhd; cw;gj;jp mikg;G (Electron generating system)  
2. vyf;l;uhd; Ftpg;ghd; (Electron condenser)  
3. khjphp nghUsUF (Speciemen objective)  
4. Foha; nyd;R (Tube lens) 
5. ntspNafhl;Lk; epow;glf;fUtp (Projector) 

 
vyf;l;uhd; fw;iwfis khjphpg; nghUspd; topNa nrYj;Jk; nghOJ xspUk; 
jpiuapy; gpk;gj;ij cUthf;FfpwJ. ,tw;wpd; cUngUf;fk; 1 – 3 yl;rk; 
klq;fhFk;. NtWgLj;Jk; jpwd; 2 – 10Ǻ Mf ,Uf;Fk;. ,jidg; gad;gLj;jp 
itu];fs;> ikf;Nfhgpsh];kh> nry; Ez;ZWg;Gfs;  
 
Ez;Nzhf;fpfis xg;gpLjy;:  
 \ 
 
gz;Gfs; xsp 

Ez;Nz
hf;fp 

,Us; Gy 
Ez;Nzhf;

fp 

fl;l 
NtWgLj;Jk; 
Ez;Nzhf;fp 

CLWty; 
kpd;dZ 

Ez;Nzhf;fp 

guty; 
(];Nfdpq;) 
kpd;DZ 
Ez;Nzhf;

fp 
gpk;gj;ij 
cUthf;Ft
jw;fhd 
xspapd; 
%yk;  

ghh;f;ff;
$ba 
xsp 

ghh;f;ff;$b
a xsp  

ghh;f;ff;$b
a xsp 

vyf;l;uhd;fs;  vyf;l;uhd;
fs;  

ghh;f;fj;jf;
f nry;ypd; 
tiffs; 

capUs;
s 
jdpj;j 
nry;fi
sg; 
ghh;f;f 
,aYk; 

capUs;s 
jdpj;j 
nry;fisg; 
ghh;f;f 
,aYk; 

capUs;s 
jdpj;j 
nry;fisg; 
ghh;f;f 
,aYk; 

kpf kpf 
nky;ypa rPty; 
khjphpfs; 
jahhpf;fg;gLfp
d;wd. mjd; 
topNa 
vyf;l;uhd;fs; 
nrYj;jg;gl;L 
mjd; 
gpk;gq;fs; kpf 
mjpf mstpy; 
cUngUf;fg;g

kpf 
nky;ypajh
f 
ntl;lg;gl;
l 
khjphpfis
j; jq;f 
%yhk; 
G+rg;gl;L 
mjd; 
topNa 
vyf;l;uhd;
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l;L mjpf 
NtWgLj;jp 
mwpAk; 
jpwid 
cUthf;Ffpd;
wJ 

fs; 
gpd;Nehf;fp
g; 
gpujpgypf;f
g;gl;L 
khjphpapd; 
Nkw;gug;G 
kpfj; 
njspthff; 
fhl;rpg;gLj;
jg;gLfpwJ.  

gpk;gk; 2 - D 2 - D 2 - D 2 - D 3 - D 
nyd;Rfspd; 
jd;ik 

fz;zh
b 
nyd;Rf
s; 

fz;zhb 
nyd;Rfs; 

fz;zhb 
nyd;Rfs; 

xU 
epiykpd;dpay; 
nyd;R rpy 
kpd;fhe;j 
nyd;Rfs;  

xU epiy 
kpd;dpay; 
nyd;R rpy 
kpd;fhe;j 
nyd;Rfs;  

jsk; fhw;W / 
vz;nz
a;  

fhw;W / 
vz;nza;  

fhw;W / 
vz;nza;  

ntw;wplk; ntw;wplk;  

khjphpia 
,ly; 

fz;zh
bj; 
jfLfs; 

fz;zhbj; 
jfLfs; 

fz;zhbj; 
jfLfs;  

khjphpia 
Kyhk; 
G+rg;gl;l 
my;yJ 
G+rg;glhj 
jhkpu 
tiyapy; 
,ly;  

khjphpia 
mYkpdpa
j; jfL 
kw;Wk; 
jq;f 
Kyhk; 
G+rg;gl;L 
,ly;  

Ftpak; 
kw;Wk; 
cUg;ngUf;
fj;ij 
khw;wpaikj;
jy; 

nghUs
Uif 
khw;wpa
ikj;jy; 

nghUsUi
f 
khw;wpaik
j;jy; 

nghUsUi
f 
khw;wpaikj;
jy; 

kpd; kw;Wk; 
tpyfy; RUs; 

kpd; kw;Wk; 
tpyfy; 
RUs; 

ntl;b 
vLf;fg;gl;l 
khjphp Ez; 
Jz;lq;fi
sj; 
njspthfg; 
ghh;f;Fk; 
tpjk;  

xsp 
tpspk;G 
tpisT  

Ngl;r; 
];lhg; 
topNa 

fl;lj; jl;L 
topNa  

vyf;l;uhd; 
rpjwy; 

vyf;l;uhd; 
rpjwy;  

Ez;Nzhf;f
p glk;  
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         guty; (];Nfdpq;) kpd;dZ Ez;Nzhf;fp (SEM):  
 
,e;Ez;Nzhf;fp TEM – iaf; fhl;bYk; Fiwthd NtWgLj;Jk; jpwidf; 
nfhz;Ls;sJ. ,e;Ez;Nzhf;fpahy; xU khjphpg; nghUspd; gug;Gg; gFjpfspd; 
Kg;gupkhzq;fisf; fhzyhk;. ,jpy; kpd;dZf;fs; nyd;Rfspd; %yk; xU 
Gs;spapy; Ftpf;fg;gLfpd;wd. ,jpy; nghUspd; Clhf ntspg;gLk; fjph;fs; 
gytpjkhd fjph;fisj; Njhw;Wtpf;fpd;wd. (Jug;gd kpd;dZf;fs;> ,uz;lhk; 
epiy kpd;dZf;fs;> gpd;Gwk; rpjWk; kpd;dZf;fs;). ,itfs; jFe;j xU 
mikg;gpdhy; xd;W Nrh;f;fg;gl;Lg; nghpjhfg;gl;Lg; gpd;G gpk;gk; xspUk; jpiuapy; 
tpOkhW mike;Js;sJ. ,jd; cUg;ngUf;fk; 2>00>000 klq;F kw;Wk; 
NtWgLj;Jk; jpwd; 5 – 20 nm 
nry; nfhs;if:  
 
1833-Mk; Mz;L n[h;kdp jhtutpayhh; khj;jpNah]; ~pyPld;> n[h;kdp 
tpyq;fpayhh; jpNahlh; ~pthd; ,UtUk; Nrh;e;J> midj;Jj; jhtuq;fSk; 
tpyq;FfSk; nry;fshyhdit vd;Wk;> ,r;nry;fs;jhd; caphpdq;fspd; 
mbg;gil myfhfj; jpfo;fpd;wd vd;Wk; $wpdh;.  
 
,th;fspd; cw;W Nehf;fypd; mbg;gilapy; jhd; etPd nry;nfhs;if 
cUthdJ.  
 

 midj;J caphpdq;fSk; nry;fshy; Mdit.  
 Vw;fdNt cs;s nry;fspypUe;J Gjpa nry;fs; Njhd;Wfpd;wd.  
 nry; kugpay; jfty;fisf; nfhz;Ls;sJ. ,it ngw;NwhhplkpUe;J 

re;jjpfSf;Ff; flj;jg;gLfpwJ.  
 midj;J tsh;rpij khw;w tpidfSk; nry;Yf;Fs;Ns eilngWfpwJ.  

 
nry; nfhs;ifapd; tpjptpyf;F:  
 

 itu];fs; caphpay; ty;Yeh;fSf;F xU GjpuhfNt ,Ue;jd. itu];fs;> 
ituha;Lfs;> gphpahd;fs; Mfpait nry;nfhs;iff;F xU tpjp 
tpyf;fhFk;. nry;ypd; Kf;fpag; gFjpahd GNuhl;Nlhgpshrk; mitfSf;F 
,y;iy. NkYk; ,it nry;Yf;Fs; thOk; fl;lha xl;Lz;zpahf 
,Uf;fpd;wd.  
 

nry; tpjp (Cell Doctrine - nry; Nfhl;ghL):  
 
nry;Nfhl;ghl;bd; Kf;fpa; mk;rq;fs; gpd;tUkhWh.  

 midj;J caphpdq;fSk; nry;fshy; Mdit.  
 vw;fdNt cs;s nry;fspypUe;J Gjpa nry;fs; Njhd;Wfpd;wd.  
 midj;J caphpdq;fspd; mikg;G kw;Wk; nray;fspd; mbg;gil 

myfhfj; jpfo;tJ nry; MFk;.  
 nry; kugpay; jfty;fisf; nfhz;Ls;sJ. ,it nry;gFg;gpd;NghJ xU 

nry;ypypUe;J kw;nwhU nry;Yf;Ff; flj;jg;gLfpwJ.  
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 Ntjp jd;ikapYk; tsh;rpij khw;wr; nray;fspYk; midj;Jr; nry;fSk; 
xj;jit.  

 nry;ypd; mikg;igAk; nray;fisAk; fl;Lg;gLj;JtJ DNA MFk;.  

 rpy rkaq;fspy; ,we;j nry;fSk; nray;jpwd; cs;sitahf ,Uf;Fk; 
vLj;Jf;fhl;L: jhtuq;fspy; iryf; Foha;fs;> buf;fPLfs;> tpyq;Ffspd; 
nfhk;G nry;fs;.  
 
 

GNuhl;Nlhgpshrf; nfhs;if:  
 

 GNuhl;Nlhgpshrj;ij fhh;b vd;gth; Kjd; Kjyhff; fz;lwpe;jhh;. 
ngypf;]; L[hh;bd; (1835) tpyq;F nry;fspy; xU capUs;s rhw;wpidf; 
fz;lwpe;J mjid 'rhh;NfL' vd mioj;jhh;. gh;fpd;[p (1839) jhtur; 
nry;fSf;F cs;Ns fhzg;gLk; rhw;wpid 'GNuhl;Nlhgpshrk;' vd;W 
ngahpl;lhh;. `_Nfh thd; Nkhy; (1846) GNuhl;Nlhgpshrj;jpd; 
Kf;fpaj;Jtj;ijf; Fwpg;gpl;lhh;.  
 

 khf;]; ];fy;]; (1861) GNuhl;Nlhgpshrj;jpw;Fk; rhh;NfhLf;Fk; cs;s 
xw;Wikia vLj;Jiuj;jhh;. ,jidNa gpd;dh;> X.n`h;l;tpf; (1892)> 
"GNuhl;Nlhgpshr Nfhl;ghL' vd;W mioj;jhh;. `f;];yp (1868) 
GNuhl;Nlhgpshrj;ij 'caphpapd; ,aw;gpay; mbg;gil' vd;W 
Kd;nkhope;jhh;. 
 

GNuhl;Nlhgpshrj;jpd; $o;k mikg;G:  
 
gp~;~h; (1894) kw;Wk; `hh;b (1899) GNuhl;Nlhgpshrj;ij xU gy;$l;Lf; $o;kj; 
njhFg;G (Complex colloidal system) vdf; $wpdh;. ,J caphpay; 
Kf;fpaj;Jtk; tha;e;j ePh;kg; nghUl;fis Kjd;ikahfTk;> gy;NtW 
fiunghUl;fshd FSf;Nfh];> nfhOg;G mkpyq;fs;> mkpNdh mkpyq;fs;> 
fdpkq;fs;> itl;lkpd;fs;> `hh;Nkhd;fs; kw;Wk; nehjpfisAk; cs;slf;fpaJ.  
 
fiunghUl;fspd; xgbj;jhdjd;ik (Homogeneous) ePhpy; fiugit) my;yJ 
gygbj;jhdjd;ik (Heterogeneous) ePhpy; fiuahjit)apd; mbg;gilapy; 
GNuhl;Nlhgpshrj;jpd; $o;kj; jd;ik mikfpwJ.  
        
GNuhl;Nlhgpshrj;jpd; ,aw;gpay; gz;Gfs;:  
 
GNuhl;Nlhgpshrj;jpy; kpjf;Fk; nghUl;fs; kw;Wk; gy;NtW Ntjpg;gpizg;Gfspd; 
fhuzkhf 'n[y;' vd;w miujpl epiyapNyh my;yJ 'rhy;' vd;w jput 
epiyapNyh / ePh;k tbtj;jpNyh fhzg;gLfpwJ. ,f;$o;k GNuhl;Nlhgpshrk; 
n[y; epiyapypUe;J rhy;epiyf;F khWjiytiltij 'rhy; Mjy;' vdTk;> 
rhy; epiyapypUe;J n[y;epiyf;F khWtij 'n[y; Mjy;' vdTk; 
miof;fg;gLfpwJ. ,e;j n[y; - rhy; $o;k mikg;G epiyfs; 
irl;Nlhgpshrj;jpy; Kf;fpa ,af;f mbg;gilahf tpsq;FfpwJ.  
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1. GNuhl;Nlhgpshrk; xU xsp CLUtf; $ba> kzkw;w gyepiy 
(Polyhasic) nfhz;l jputk;.  
 

2. ,J xU gbff; $o;kf; fiury; MFk;. ,J gbftbtk; nfhz;l gy;NtW 
Ntjpg; nghUs;fisf; cs;slf;fpa cz;ikf; fiury; MFk;. (rh;f;fiu> 
cg;G> mkpyk;> fhuk;) kw;wit $o;kf; fiuryhy; Mdit (Gujk; kw;Wk; 
ypg;gPLfs;)  
 

3. GNuhl;Nlhgpshrj;jpd; kpfTk; Kf;fpakhd %d;W gz;Gfshtd 
gpnusdpad; ,af;fk;> mkPgha;L ,af;fk; kw;Wk; irl;Nlhgpsh];kpf; 
];bhPkpq; my;yJ irf;Nyh]p]; GNuhl;Nlhgpshrj;jpd; gFepiy 2 – 20 
nrd;bgha;r];. GNuhl;Nlhgpshrj;jpd; xsptpyfy;.  
 

4. GNuhl;Nlhgpshrj;jpd; pH kjpg;G 9 fpl;lj;jl;l 6.8> ,it 90% ePiuf; 
nfhz;Ls;sJ. (cwf;fepiyapy; cs;s tpijfspy; 10% fhzg;gLfpwJ).  
 

5. GNuhl;Nlhgpshrk; cj;Njrkhf 34 jdpkq;fisf; nfhz;Ls;sJ. Mdhy; 
13 jdpkq;fs; kl;LNk Kf;fpakhd my;yJ ngUk;ghyhd jdpkq;fs; 
MFk;. ,it C, H, O, N, Cl, Ca, P, Na, K, S, Mg, I kw;Wk; Fe. Mdhy; 
GNuhl;Nlhgpshrj;jpd; 96% fhh;gd;> i`l;u[d;> Mf;rp[d; kw;Wk; 
iel;u[dhy; MdJ.  
 

6. GNuhl;Nlhgpshrk; kpd;rhuj;jpd; ew;flj;jpNah my;yJ mhpjpw;flj;jpNah 
,y;iy. ,J ePiuj; njhl;lTld; xU tuk;gw;w rt;it Vw;gLj;JfpwJ. 
Mdhy; ntg;gj;jpdhy; jplg; nghUshf khWfpwJ.  
 

7. ,zf;fj;jd;ik: GNuhl;Nlhgpshrj;jpy; gy;NtW Jfs;fs; my;yJ 
%yf;$Wfs; thz;lh; thy;]; ,izg;G Nghd;w tpirapdhy; xd;W 
kw;nwhd;Wld; ePz;l rq;fpyp Nghd;w %yf;$Wfshy; ,izf;fg;gl;Ls;sd. 
,e;jg; gz;ghdJ tpirapd; typikiag; nghWj;J khWgLfpwJ.  
 

8. RUq;Fk;jd;ik: GNuhl;Nlhgpshrj;jpy; nghJthff; fhzg;gLk; RUq;Fk; 
jd;ikahdJ ePiu cs;nsLj;jy; kw;Wk; ntspNaw;Wjypy; Kf;fpag; 
gq;fhw;WfpwJ. ,g;gz;G jhtuq;fspy; ,iyj;Jisfspd; NtWgl;l 
,af;fq;fSf;Fk; mtrpakhFk;.  
 

9. gug;G ,Otpir: GNuhl;Nlhgpshrk; gug;G ,Otpir gz;igf; 
nfhz;Ls;sJ. GNuhl;Nlhgpshrj;jpd; Gujk; kw;Wk; ypg;gpL Fiwe;j gug;G 
,Otpir nfhz;lJ. vdNt ,it rt;tpd; Nkw;gug;gpy; fhzg;gLfpwJ. 
khwhf Ntjpg; nghUl;fs; mjpfg; gug;G (NaCl) ,Otpir nfhz;Ls;sd. 
Mifahy; mit nry; GNuhl;Nlhgpshrj;jpy; Mokhd gFjpfspy; 
fhzg;gLfpwJ.  
 

nry; msT kw;Wk; tbtk;:  
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msT> tbtk; kw;Wk; mjd; gzpfspd; mbg;gilapy; nry;fs; nghpJk; 
NtWgLfpd;wd. xNu mikg;igf; nfhz;l nry;fspd; njhFg;G jpR (Tissue) 
vdg;gLfpwJ. ,it xNu tif gzpiar; nra;af;$bait. xj;j gzpiar; 
nra;af; $ba jpRf;fspd; njhFg;G cWg;G (Organ) vdg;gLk;. xj;j gzpiar; 
nra;Ak; gy cWg;Gfs; xU cWg;G kz;lyj;ij (Organ system) 
mikf;fpd;wd. midj;J cWg;G kz;lyq;fSk; xj;jpire;J nray;gl;L Xh; 
caphpdk; (Organism) cUthfpwJ.   
 
tbtk;:  
nry;ypd; msT caphpdq;fSf;F ,ilNa kw;Wk; caphpdq;fSf;Fs;Sk; 
nghpJk; khWgLfpd;wd. ghf;Bhpa nry;fs; gy khWgl;l tbtq;fspy; cs;sJ. 
cUz;il tbtk; (cocci), nrt;tf tbtk; (Rod), itu];fspd; ciwapd; 
tbtk; cUz;il tbtk; Kjy; mwq;Nfhzk; tbtk; tiu>  
 

1 nr.kP                      = 1/100 kPl;lh;  
1 kp.kP = 1/1000 kPl;lh;         = 1/10 nr.kP  
1 μm = 1/1000,000 kPl;lh;      = 1/10,000 nr.kP  
1nm = 1/1,000,000,000 kPl;lh;  =  1/10,000,000nr.kP  
1Ǻ = 1/10,000,000,000 kPl;lh;   = 1/100, 000, 000 nr.kP  
 

my;yJ  
1 kP = 102 nr.kP = 103 kp.kP = 106 μm = 109 nm = 1010Ǻ  
kP = kPl;lh;; nr.kP = nrd;bkPl;lh;; kp.kP = kpy;yp kPl;lh;  
μm = ikf;NuhkPl;lh; nm = NeNdh kPl;lh; Ǻ = 
Mq;];lhuhq;  
 

  
kw;Wk; 'T" tbtq;fspYk; ,Uf;fpd;wd. G+Q;irfspy;> nry;fs; cUz;il 
tbtk; Kjy; ePs; cUis tbtk; tiu cs;sJ. G+Q;irapd; tpj;Jfs; 
(Spores) khWgl;l tbtq;fspy; fhzg;gLfpd;wJ. jhtu kw;Wk; tpyq;F  
 
 
nry;ypd; tiffs;:  
 

 nry;ypd; xOq;fikT kw;Wk; cl;fU gz;gpidf; nfhz;L caphpdq;fs; 
fPo;f;fz;lthW tifg;gLj;jg;gLfpd;wd. mit  
 

o GNuhNfhpNahl;Lfs; (njhy; cl;fU caphpfs;)  
o kPNrhNfhpNahl;Lfs; (,ilg;gl;l cl;fU caphpfs;) kw;Wk;  
o A+NfhpNahl;Lfs; (cz;ik cl;fU caphpfs;)  

 
GNuhNfhpNahl;Lfs;:  
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 njhd;ikahd cl;fU nfhz;l caphpfs; GNuhNfhpNahl;Lfs; vdg;gLk; 
(Pro njhd;ikahd Karyon-cl;fU). GNuhNfhpahl;Lfspy; 'epA+fpspaha;L" 
gFjpapy; `p];Nlhd; Gujk; mw;w DNA cl;fU rt;T mw;W 
fhzg;gLfpwJ. Mifapdhy; ,J cz;ikahd cl;fU md;W. 
vLj;Jf;fhl;L: ghf;Bhpaq;fs;> ePyg;gRk;ghrpfs;> ikf;Nfhgpsh];kh> 
upf;nfl;rpNa kw;Wk; ];igNufpl;> NkYk; ,jd; cl;fU md;W. 
vLj;Jf;fhl;L: ghf;Bhpaq;fs;> ePyg;gRk;ghrpfs;> ikf;Nfhgpsh];kh> 
upf;nfl;rpNa kw;Wk; ];igNufpl;> NkYk; ,jd; cl;fU nghUl;fs; 
njhd;ikahdit.  
 

kPNrhNfhpNahl;Lfs;:  
 

 lhl;[; vd;Dk; mwptpayhsh; kw;Wk; mtuJ rf Muha;r;rpahsh;fs; (1966-
Mk; Mz;L %d;whtJ tif caphpdq;fis kPNrhNfhpNahl;Lfs; vd;W 
mioj;jdh;. GNuhNfhpNahl;bd; rpy gz;GfisAk;> A+NfhpNahl;bd; rpy 
gz;GfisAk; ,e;j caphpfs; ngw;Ws;sd. ,e;j kPNrhNfhpNahl;Lfs;> 
GNuhNfhpNahl;Lfs; kw;Wk; A+NfhpNahl;LfSf;Fk; ,ilg;gl;litfshf 
fhzg;gLfpd;wd. ,tw;wpy; ed;F cUthfpa cl;fU rt;thy; 
#og;gl;Ls;sJ. ,jd; DNA FNuhNkhNrhk;fshfTk;> `p];Nlhd; 
Gujkw;Wk; fhzg;gLfpwJ. ,itfs; GNuhNfhpNahl;Lfisg; Nghy 
Neh;Kfg;gphpT (Amitosis) gFg;igf; nfhz;Ls;sd. vLj;Jf;fhl;L: 
ehf;bA+ypah vd;w GNuhNlhNrhth kw;Wk; [pk;Ndhbdpak;> nghpbdpak; 
Nghd;w jhtu kpjit caphpfs; kw;Wk; ilNdhgpsn[y;Nyl;Lfs;.  
 

gz;Gfs; GNuhNfhpNahl;Lf
s; 

kPNrhNfhpNahl;Lfs; A+NfhpNahl;Lfs;  

nry;ypd; 
msT  

~1 – 5 μm  ~5 – 10 μm ~10 – 100 μm  

cl;fUtpd; 
gz;G  

epA+f;spaha;L> 
cz;ikahd 
cl;fU mw;wJ 

rt;Tld; $ba cl;fU 
fhzg;gLfpwJ. 

rt;Tld; $ba 
cl;fU 
fhzg;gLfpwJ. 

DNA nghJthf tl;l 
tbtk;> 
`p];Nlhd; Gujk; 
mw;wit  

nghJthf ePs; tbtk;> 
`p];Nlhd; Gujk; 
mw;wit  

nghJthf ePs; 
tbtk;> `p];Nlhd; 
Gujk; nfhz;lit  

RNA 
cw;gj;jp> 
Gujr;Nrh;f;if  

irl;Nlhgpshrj;jp
y; eilngWfpwJ 

A+NfhpNahl;Lfis 
xj;Js;sd.  

RNA 
cl;fUtpDs; 
cUthfpd;wJ 
Gujr;Nrh;f;if 
irl;Nlhgpshrj;jpD
s; eilngWfpwJ.  

iuNghNrhk;fs; 50S + 30S 60S + 40S  60S + 40S 
Ez;ZWg;Gfs; ,y;iy  cs;sd.  gy fhzg;gLfpwJ 
nry; 
,lg;ngah;r;rp 

firapio ,ioe;J eOTjy; 
kw;Wk; firapio  

firapio kw;Wk; 
FW,io  

mikT Kiw nghJthf xw;iwr; nry; kw;Wk; xw;iwr; nry;> 
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xw;iwr; nry; $l;likT  $l;likT kw;Wk; 
gy nry;fisf; 
nfhz;lJ  

nry; gFg;G  ,UgpsTWjy; 
Kiw 

,UgpsTWjy; Kiw  ikl;lhrp];> 
kpahrp]; 

vLj;Jf;fhl;Lf
s; 

ghf;Bhpah kw;Wk; 
Mh;f;fpah 

ilNdhgpsn[y;Nyl;L
fs; GNuhNlhNrhth  

G+Q;ir> jhtuq;fs; 
kw;Wk; tpyq;Ffs;  

 
A+NfhpNahl;Lfs;:  
 

 cz;ikahd cl;fUitf; nfhz;l caphpfSf;F A+NfhpNahl;Lfs; vd;W 
ngah; (Eu - cz;ik> Karyon - cl;fU). ,jd; FNuhNkhNrhk;fspy; cs;s 
DNA thdJ `p];l;Nlhd; Gujq;fshy; Mdit. rt;T #o;e;j gy nry; 
Ez;ZWg;Gf;fisf; nfhz;lit. cs;Siw $l;Laph; tho;f;if 
(Endosybiosis) Kiw %yk; ,e;j cs; cWg;Gf;fs; Njhd;wp xU nry; 
kw;nwhU nry;ypDs; ,Ug;gJNghy tho;fpd;wd. ikl;Nlhfhz;l;hpaq;fSk;> 
gRq;fzpfq;fSk; ,e;jf; $l;Laph; tho;f;if Nfhl;ghl;il 
cWjpg;gLj;Jtjhf cs;sd.  
 
Kjy; nry;yhdJ 3.8 gpy;ypad; Mz;LfSf;F Kd;dNu gbg;gbahfj; 
Njhd;wpapUf;fyhk; vdf; fUjg;gLfpwJ. ,it ,f;fhyg; GNuhb];LfSf;F 
xj;jitahf cs;sd vd;w fUj;Jk; epyTfpwJ.  
 

A+NfhpNahl;L nry;ypd; Njhw;wk;;  
 
ghpzhk tsh;r;rpapy; GNuhNfhpNahl;LfspypUe;J ikl;Nlhfhz;bhpah kw;Wk; 
gRq;fzpfk; $l;Laphpfshf A+NfhpNahl;bf; nry;ypDs; cl;nrd;wit vdf; 
fUjg;gLfpwJ. A+NfhpNahl;bf; nry;ypd; Kd;Ndhbfs; xU ghf;Bhpahit cs; 
tpOq;fp me;jg; ghf;BhpahthdJ Mjhur; nry;ypDs; ,aq;fj; njhlq;fpaJ 
vd;gij ,jd; fUj;jhFk;.  
 
 
jhtu kw;Wk; tpyq;F nry;: 
A+NfhpNahl;bf; nry;ypd; Ez;zikg;G  
 
A+NfhpNahl;bf; nry;fs; ed;F njspthd mikg;igf; nfhz;Ls;sd. ,it 
caphpdq;fspy; gy NtWghLfSld; fhzg;gLfpd;wd. vLj;Jf;fhl;lhfj; jhtu 
kw;Wk; tpyq;F A+NfhpNahl;bf; nry;fs;.  
 
 
tpyq;F nry;:  
 
tpyq;F nry;yhdJ nry; rt;T my;yJ gpsh];kh rt;tpdhy; #og;gl;bUf;fpwJ. 
,e;jr; rt;tpDs; GNuhl;Nlhgpshrk; vd;Dk; n[yhbd]; khl;bhpf;]; 
fhzg;gLfpwJ. ,jpy; cl;fU kw;Wk; vz;Nlhgpshr tiy> ikl;Nlhfhz;bhpah> 
Nfhy;if clyk;> nrd;l;hpNahy;fs;> iyNrhNrhk;fs;> iuNghNrhk;fs; kw;Wk; 
nry; rl;lfk; (Cytoskeleton) Nghd;w gpw cWg;GfSk; cs;sd.  



 

 

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

 
jhtur; nry;:  
 
jhtur; nry;fs; tof;fkhd> njspthd nry; RtiuAk;> xU nghpa ika 
thf;FNthiyAk; kw;Wk; fzpfq;fisAk; ngw;Ws;sd. NkYk; tpyq;F 
nry;fspy; cs;sJ Nghy; gy nry; Ez;ZWg;GfSk; fhzg;gLfpd;wd.  
 
jhtur; nry;> tpyq;F nry;fSf;F ,ilNa cs;s NtWghLfs;:  
. 

thpir 
vz; 

jhtur; nry; tpyq;F nry;  

1. nghJthf tpyq;F nry;NyhL 
xg;gpLk; NghJ jhtur; nry; 
nghpaJ 

jhtur; nry;iyf; fhl;bYk; 
tpyq;F nry; rpwpaJ 

2. gpsh];kh rt;Tld; 
$Ljyhfr; nry;Rth; 
fhzg;gLfpwJ. ,J 
ikaj;jl;L> Kjd;ik Rth; 
kw;Wk; ,uz;lhk; 
epiyr;Rtiuf; nfhz;Ls;sJ.  

nry; Rth; fpilahJ 

3. gpsh];Nkhnl];Nkl;lh 
fhzg;gLfpwJ 

gpsh];Nkhnl];Nkl;lh 
fhzg;gLtjpy;iy  

4. gRq;fzpfk; fhzg;gLfpd;wd.  gRq;fzpfk; 
fhzg;gLtjpy;iy 

5. epiyahd nghpa 
thf;FNthy;fs; 
fhzg;gLfpd;wd.  

jw;fhypfr; rpwpa 
thf;FNthy;fs; 
fhzg;gLfpd;wd.  

6. thf;FNthiyr; Rw;wp 
NlhNdhgpsh];L rt;T 
fhzg;gLfpwJ.  

NlhNdhgpsh];L 
fhzg;gLtjpy;iy  

7. nghJthfr; nrd;l;hpNahy;fs; 
fhzg;gLtjpy;iy. Mdhy; 
efUk; jpwd; nfhz;l 
fPo;epiy jhtur; nry;fspy; 
kl;Lk; fhzg;gLfpwJ.  

nrd;l;hpNahy;fs; 
fhzg;gLfpd;wd. 

8. cl;fU nry;ypd; Xuq;fspy; 
fhzg;gLfpwJ.  

cl;fU nry;ypd; ikaj;jpy; 
fhzg;gLfpd;wd.  

9. iyNrhNrhk;fs; mhpjhff; 
fhzg;gLfpd;wd.  

iyNrhNrhk;fs; 
fhzg;gLfpd;wd 

10. Nrkpg;G nghUshfj; jurk; 
cs;sJ 

Nrkpg;G nghUshff; 
fpisf;Nfh[d; cs;sJ 

  
GNuhl;Nlhgpshrk;:  
GNuhl;Nlhgpshrk; nry;ypd; capUs;s nghUs;. ,J gpsh];kh rt;tpdhy; #o;e;J 
fhzg;gLfpwJ. ,J xU epwkw;w nghUshFk;. NkYk; ,J nry; KOtJk; gutp> 
irl;Nlhgpshrk;> cl;fU kw;Wk; gy cs;SWg;Gf;fisf; nfhz;Ls;sd. 
GNuhl;Nlhgpshrk; rpwpa Jfs;fshd madpfs;> mkpNdh mkpyq;fs;> xw;iwr; 
rh;f;fiufs; kw;Wk; ePiuAk;> ngUk %y$Wfshd epA+f;spf; mkpyq;fs;> 
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Gujq;fs;> ypg;gpLfs; kw;Wk; gy;$l;Lr; rh;f;fiufs; Nghd;w $l;Lg; nghUs;fis 
cs;slf;fpaJ. ,it epwkw;w Njhw;wj;Jld; n[y;yp Nghd;w kPs;ghF epiy 
nfhz;l Jfs;fshy; MdJ. ,it mjpf vz;zpf;ifapyhd thf;FNthy;fs; 
nfhz;Ls;sjhy; Eiu Nghd;W fhzg;gLfpwJ. ,J ntg;gk;> kpd; mjph;r;rp> 
Ntjpg;nghUs; Mfpatw;wpd; J}z;LjYf;F Vw;gj; Jyq;fyhfr; nray;gLfpwJ.  
  
nry; Rth;:  
 

 nry;Rth; nry;ypd; ntspg;gFjpapy; fhzg;gLk; ghJfhg;G mLf;F MFk;. 
,J ghf;Bhpah> G+Q;ir> jhtuq;fs; Mfpatw;wpy; fhzg;gLfpwJ. Mdhy; 
tpyq;F nry;ypy; fhzg;gLtjpy;iy. ,jid Kjd; Kjypy; ,uhgh;l;`{f; 
vd;gth; cw;W Nehf;fpdhh;. ,J njhlh;;e;J tsh;e;J tUk; gFjpahFk;. 
,J caphpdq;fspy; gy;NtW $l;Lg;nghUs;fisf; nfhz;bUf;fpwJ. 
ghf;Bhpaq;fspy; nry;Rth; ngl;bNlhfpisf;fhdhy; MdJ. G+Q;irfspy; 
,J ifl;bd; kw;Wk; G+Q;ir nry;YNyh]pdhy; MdJ. My;fhf;fspy; 
nry;YNyh];> Nfyf;lhd;];> kd;dhd;]; (Mannans) Mfpatw;why; MdJ. 
jhtur; nry;Rth;fs; nry;YNyh];> n`kpnry;YNyh];> ngf;bd;> ypf;dpd;> 
fpA+l;bd;> #ghpd; kw;Wk; rpypf;fhthy; MdJ.  
 

 jhtur; nry;Rth; njspthd %d;W ghfq;fisf; nfhz;Ls;sJ.  
1. Kjd;ikr; Rth;  
2. ,uz;lhk; epiyr;Rth;  
3. ikaj;jl;L  

 
Kjd;ikr;Rth;:  
 
ika mLf;Ff;F cl;Gwkhfj; Njhw;Wtpf;fg;gLk; Kjy; mLf;F 
nry;Rthpd; Kjd;ikr;RtuhFk; Kjd;ikr; nry; RthpYs;s n[y; Nghd;w 
jsg;nghUspy; nry;YNyh]; Ez; ,iofs; kpfj; njha;thf 
tiyg;gpd;diyg; Nghd;W fhzg;gLfpd;wJ. ,J nky;ypa> ePl;rp milAk; 
jd;ik cilaJ. ngUk;ghyhd jhtuq;fspy; ,e;j Ez; ,iofs; 
nry;YNyh]pdhy; MdJ. NkYk; Rthpd; tbtk; kw;Wk; jbkDf;Ff; 
jf;fthW ,e;j Ez; ,iofs; gy;NtW jpirapy; mike;Js;sd. 
Kjd;ikr; Rthpd; Ez;nghUs; ngUk;ghYk; n`kp nry;YNyh];> ngf;bd;> 
fpisf;NfhGujk; kw;Wk; ePH epug;Gg;nghUshf cs;sJ. n`kpnry;YNyh]; 
jsg; nghUSld; Ez; ,iofisg; gpizf;fpwJ. fpisf;Nfh Gujq;fs; 
Ez; ,iofspd; mikitj; jPh;khdpf;fpwJ. ghuq;ifkh nry;fs; kw;Wk; 
Mf;fj;jpRf;fs; Mfpait Kjd;ikr; Rtiu kl;LNk ngw;Ws;sd.  
 
,uz;lhk; epiyr;Rth;:  
 
nry; Kjph;r;rp mile;jTld; ,uz;lhk; epiy nry;Rth; 
cUthf;fg;gLfpwJ. ,J nry; tbtj;ijj; jPh;khdpg;gjpy; Kf;fpag; gq;f 
tfpf;fpwJ. ,J jbkdhdJ> ePl;rp milAk; jd;ikaw;wJ. ,it 
nry;YNyh]; kw;Wk; ypf;dpdhy; MdJ. ,uz;lhk; epiyr;Rth; NkYk; 
%d;W Jiz mLf;Ffshfg; gphpfpd;wJ. ,it KiwNa S1, S2 kw;Wk; S3 
MFk;. ,uz;lhk; epiyr;Rthpd; Ez; ,iofs; gy jpirfspy; 
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nkd;jfLfs; Nghd;W kpf neUf;fkhf mike;J nry;RtUf;F typikia 
mjpfhpf;fpd;wJ.  
 
ikaj;jl;L:  
 
,J irl;Nlhgpshr gFg;gpd;NghJ fhy;rpak; kw;wk; nkf;dprpak; 
ngf;Nll;Lf;fs; gbe;J cUthd ntspg;Gw mLf;fhFk;. ,J mUfUNf 
cs;s ,uz;L nryf;Sf;fpilNa nky;ypa tbtkpy;yhj rpnkz;l; Nghd;w 
mLf;fhFk;. ,J xspKbTj;jd;ik (Isotropic) nfhz;lJ.  
 
gpsh];Nkhnl];Nkl;lh kw;Wk; Fopfs;:  
 
nry;Rth; KOikahf ,y;yhky; Mq;fhq;Nf FWfpa Jisfs; cs;sd. 
,jw;Fg; gpsh];Nkhnl];Nkl;lh vd;W ngah;. ,J mUfUNf cs;s 
nry;fspd; GNuhl;Nlhgpshrj;jpw;F ,ilNa mike;J> ,jd; topNa gy 
nghUs;fs; nry;tjw;F VJthfpwJ. nry;Rthpd; rpy gFjpfspy; 
,uz;lhk;epiy RtuLf;Ffs; rPuw;wjhfTk; Mdhy; Kjd;ikr; RtUk;> 
ikaj;jl;Lk; rPuhdjhfTk; fhzg;gLfpd;wd. ,e;jr; rPuw;w gFjpf;Ff; 
Fopfs; (Pits) vd;W ngah;. mUfUNf cs;s nry;fspd; Fopfs; 
xd;Wf;nfhd;W vjpnujpuhf cs;sd. xt;nthU Fopf;Fk; Fop miw (Pit 
chamber) kw;Wk; Fopr; rt;T (Pit membrane) cs;sd. Fopr;rt;tpy; gy 
Ez;zpa Jisfs; cs;sjhy; ,tw;wpd; topNa nghUs;fs; vspjpy; 
CLUtpr; nry;Yk;. Fopfs; vspa Fopfs; (Simple pits) kw;Wk; tiuAw;w 
Fopfs; (Bordered pits) vd ,Utifg;gLk;.  

 
nry;Rthpd; gzpfs;:  
 

1. nry;Yf;F xU Fwpg;gpl;l tbtj;ijAk;> tYitAk; mspf;fpwJ.  
 

2. gy %yf;$Ws; nry;ypDs; Eiotijj; jLg;GRth; (Barrier) Nghd;W 
jil nra;fpd;wd. nry;Yf;Fs;Ns cs;s GNuhl;Nlhgpshrj;ij 
Njrkilahky; ghJfhf;fpwJ.  

3. M];khl;bf; mOj;jk; fhuzkhf mjpf ePh; nry;Yf;Fs;Ns nrd;W 
mjdhy; nry; ntbj;JtpLtijj; jLf;fpwJ.  
 

4. nry;iyg; ghJf;fhf;Fk; Kf;fpag; gzpiaAk; Nkw;nfhs;fpwJ.  
 

nry; rt;T:  
 

 nry; rt;thdJ nry;gug;G my;yJ gpsh];khr; rt;T vdTk; 
miof;fg;gLfpwJ. ,J xU nky;ypa mikg;ghf ,Ue;J irl;Nlhrhy; 
vd;w irl;Nlhgpshr cl;nghUisf; fl;Lf;Fs; itf;f cjTfpwJ. ,J 
10 nm mstpw;Fk; Fiwthd nky;ypa rt;thFk;.  
 

gha;k jpl;L khjphp (Fluid Mosaic Model):  
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 N[hdj;jhd; rpq;fh; kw;Wk; fhh;j;jpf;Nfhy;rd; (1972) MfpNahh; gha;k jpl;L 
khjphpia Kd;nkhope;jdh;.  
 

 fhh;Nghi`l;Nul;il kpff; FiwthfTk;> NkYk; ypg;gpLfs; kw;Wk; 
Gujq;fisAk; ,J ngw;Ws;sJ. ,jpy; cs;s ypg;gpL rt;T 
gh];Nghypg;gpLfshy; Mf;fg;gl;Ls;sJ. xt;nthU gh];Nghypg;gpL 
%yf;$Wk; ePH; ntWf;Fk; jd;ik ngw;w thy; gFjpiaAk;> ePh; tPuk;Gk; 
(Hydrophilic) jiyg;gFjpiaAk; nfhz;Ls;sJ. ePh; ntWf;Fk; 
(Hydrophobic) jd;ik ngw;w thy; gFjp ePiu ntWf;fpwJ. ePh; tpUk;Gk; 
gFjpahdJ ePiu <h;f;fpwJ. ,e;j ypg;gpL %yf;$Wfs; rt;tpd; ,Uthpir 
mLf;Ffspy; mike;Js;sd. ,tw;wpw;F ,ilNa Nfhsg; Guj 
%yf;$Wfs; nrUfg;gl;Ls;sJ. ,g;gujq;fs; ,ilr;nrUF Gjuq;fs; 
vdg;gLfpd;wd. xU rpy Gujq;fs; ypg;gpL mLf;fpd; gug;gpy; 
fhzg;gLfpd;wd. ,it ntspaik Gujq;fs; (Intergral proteins) 
vdg;gLfpd;wd. xU rpy Gujq;fs; ypg;gpL mLf;fpd; gug;gpy; 
fhzg;gLfpd;wd. ,it ntspaik Gujq;fs; (Peripheral proteins) 
vdg;gLfpd;wd. rt;tpd; topNa nehjpfs;> vjph; caph; nghUl;fs; kw;Wk; 
nry;Yf;Fj; Njitahd %yf;$Wfs; midj;ijAk; CL flj;j 
,g;Gujq;fs; cjTfpd;wd. rt;tpy; fhzg;gLk; fhh;Nghi`l;Nul;Lfs; 
Fl;ilahd fhh;gd; rq;fpypiag; ngw;w ghyprhf;iuLfshf cs;sd. ,it 
fpisf;NfhGujq;fs; my;yJ fpisf;Nfhypg;gpLfSld; gpize;J 
fpisf;NfhNfypf;]; vd cUthfpwJ.  
 

 rt;tpy; cs;s ypg;gpL nghUl;fs; rt;tpd; xU Gwj;jpypUe;J 
kWGwj;jpw;Fr; nrq;Fj;J thf;fpy; ,lg;ngaUk; jd;ikf;F mq;Fk; 
,q;Fkhf epfOk; ,lg;ngah;T (Flip Flop movements) vd;W ngah;. 
gf;fthl;by; guTk; ypg;gpL %yf;$Wfis tpl ,e;j ,lg;ngah;T kpfTk; 
ke;jkhf eilngWfpwJ. gh];Nghypg;gpLfspy; JUtj;jd;ik nfhz;l> 
kpfr; rpwpa jiyg;gFjp ,Ug;gjhy; ,it mq;Fk; ,q;Fk; ,lg;ngah;fpwJ. 
mNj rkak; rt;tpd; Gujq;fspd; JUtj; jd;ik nfhz;l gFjp kpf 
mjpfk; ,Ug;gjhy; ,t;tpaf;fj;ijr; nra;a Kbatpy;iy.  
   

ePiu tpUk;Gk; JUt %yf;$Wfs; i`bNuhgpypf; %yf;$Wfs; vd;W 
miof;fg;gLfpd;wd. ,jpy; cs;s JUtg; gh];Ngl; njhFjpfs; ePiu 
<h;g;gitahf cs;sJ. ePiu ntWf;Fk; JUtkw;w %yf;$Wfs; 
i`bNuh/Nghgpf; %yf;$Wfs; vdg;gLk;. ,jpYs;s nfhOg;G mkpyq;fs; 
(Fatty acids) JUtkw;wit. NkYk; ePiu <h;g;gjpy;iy.  

 
nry; rt;tpd; gzpfs;:  
 
nry; rkpf;iQfis Vw;gLj;Jjy;> Cl;lq;fis ,lg;ngaur; nra;jy;> ePiuf; 
flj;Jjy;> Njitaw;w nghUl;fs; nry;YDs; Gfhky; jLj;jy; Nghd;w gy;NtW 
gzpfisr; nry; rt;T nra;fpwJ.  
 
nry;ypy; ,lg;ngah;T:  
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 nry; rt;T fhy;thiag; Nghy; nray;gl;L> Kf;fpa %yf;$Wfspd; 

,lg;ngah;Tf;F cjTfpwJ. mj;Jld; ,J Njh;T nrYj;Jk; rt;thfTk; 
nray;gLfpwJ. %yf;$Wfspd; ,e;j ,lg;ngah;T Mw;wy; rhh;e;Njh 
my;yJ Mw;wy; rhuhj nray;fshfNth epfo;fpwJ. rt;Tg; Gujq;fs; 
(fhy;tha; kw;Wk; nfhz;L nry;Yk; Gujq;fs;) rt;tpd; FWf;fhf madpfs; 
kw;Wk; %yf;$Wfisr; rt;tpd; topNa ,lg;ngaur; nra;tjpy; gq;F 
nfhs;fpd;wJ.  
 

nry; cs;tpOq;Fjy; (Endocytosis) kw;Wk; Gwj;js;Sjy; (Exocytosis):  

 nry; cs;tpOq;Fjy; kw;Wk; Gwj;js;Sjy; %yk; nry; rt;Tg; gug;gpd; 
topNa jdp %yf;$WfisAk;> madpfisAk; flj;j ,aYk;. nry;YDs; 
mjpf msT jplg;nghUs; kw;Wk; jputg; nghUl;fisr; nry;Yf;Fs;Ns 
flj;Jk; epfo;tpw;Fr; nry; cs;tpOq;Fjy; my;yJ nry;Yf;F ntspNa 
flj;Jtjw;Fg; Gwj;js;Sjy; vd;W ngah;.  
 

nry; cs;tpOq;Fjy;:  
 
 nry; cs; tpOq;Fjypd; NghJ nry;ypy; cs;s nry; rt;thdJ 

nghUisr; #o;e;J xU kbg;ig Vw;gLj;jpr; irl;Nlhgpshrj;jpDs; xU 
ntrpf;fpis cz;lhf;FfpwJ. nry; cs;tpOq;Fjy; ,uz;L tifg;gLk;.  
 

1. /NgNfhirl;Nlhrp]; (Phagocytosis):  

 jplg;nghUl;fs; nry; rt;tpd; %ykhf cs;nsLf;fg;gl;L mg;nghUl;fisr; 
#o;e;J kbg;G Vw;gLj;jp xU ntrpf;fpis cUthf;Ffpd;wJ. 
cs;nsLf;fg;gLk; ,g;nghUl;fs; gpd;dh; nrhpkhd nehjpfshy; 
nrhpf;fg;gl;L mjd; tpisg;nghUl;fs; irl;Nlhgpshrj;jpDs; <h;j;Jf; 
nfhs;sg;gLfpwJ.  
 

2. gpd;Ndhirl;Nlhrp]; (Pinocytosis):  

 rt;thdJ jputj; Jspfis cs;tpOq;fp mijr; Rw;wp ntrpf;fps;fis 
cUthf;Ffpd;wJ.  
 

Gwj;js;Sjy;:  
 ntrpf;fps;fs; gpsh];khrt;Tld; ,ize;J> Njitg;glhj nghUl;fis 

ntspNaw;Wfpd;wd. ,t;thW nghUl;fs; nry;ypypUe;J 
ntspNaw;wg;gLtjw;Fg; Gwj;js;Sjy; vd;W ngah;. ,t;thW Ruf;Fk; 
nghUl;fs; nrhpkhd nehjpfshfNth> `h;Nkhd;fshfNth my;yJ kpA+f]; 
(Mucus) Nghd;w jputkhf ,Uf;fyhk;.  
 

rkpf;iQ CLflj;jy; (Signal Transduction):  

 nry;Yf;F ntspNa cs;s J}z;ly;fis Vw;W mjidf; flj;jp 
mjw;Nfw;w Jyq;fis nry;ypDs; epfo;j;Jk; nray;fSf;Fr; rkpf;iQ 
CLflj;jy; vd;W ngah;. rkpf;iQia Vw;gLj;Jk; %yf;$Wfs; 
J}z;ly;fis cUthf;Ffpd;wd. vLj;Jf;fhl;L: jhtur; nry;> G+Q;irfs;> 
tpyq;fpdr; nry; Mfpatw;wpy; iel;hpf; Mf;irL xU rkpf;iQ 
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%yf;$whfj; jpfo;fpwJ. rkpf;iQ CL flj;jypd; NghJ Ntjp nghUl;fs; 
ghpkhw;wk; epfOk; ,lkhfr; nry; rt;T fhzg;gLfpwJ. ,tw;iw Vw;W 
cl;flj;j rt;tpd; gug;gpy; vw;ghd;fs; (Receptors) fhzg;gLfpd;wd. ,e;j 
Vw;ghd;fs; rt;tpy; cs;s gy;NtW Gujq;fspd; topahfr; rkpf;iQfis 
cs; mDg;Gfpd;wd. ,e;jr; rkpf;iQfSf;F Vw;gr; nry;ypDs; Fwpg;gpl;l 
nray;fs; epfo mjpYs;s ,uz;lhk; epiy Vty; $Wfs; (Secondary 
messengers) cjTfpd;wd.  
  
irl;Nlhgpshrk;:  
nry;ypd; gy;NtW nray;fSf;F Kf;fpa ,Ug;gplkhf (gug;ghf) 
irl;Nlhgpshrk; jpfo;fpwJ. ,J nry;iy epug;Gk; n[yhl;bd; vd;w gFjp 
jputj;jpdhyhd $o;kkhFk;. irl;Nlhgpshrk; 80% ePuhy; MdJ. ,J 
njspthfTk; kw;Wk; epwkw;wjhfTk; fhzg;gLk;. irl;Nlhgpshrk; 
GNuhl;Nlh gpshrj;jpd; cl;fU mw;w gFjp vdf; $wg;gLfpwJ. 
irl;Nlhgpshrk; %yf;$Wfs; epiwe;j Cl;lr;rj;J jputkhFk;. ,jDs; 
,ul;il ypg;gpLfshd (Lipid bilayer), rt;T #o;e;j midj;Jr; nry; 
cs;SWg;Gfs; nghjpe;Js;sd. ,jpy; Cl;lr;rj;Jfs;> cg;Gfs; fiue;j 
epiyapy; cs;sd NkYk; fopTg; nghUl;fisf; fiug;gjw;F 
mkpyq;fSk; fhzg;gLfpd;wd. ,J nry; cs;SWg;GfSf;Fg; 
ghJfhg;gspf;fpwJ. nry; cl;nghUl;fs; nry;iyr; Rw;wp efu ,jpy; 
epfOk; Roy; Xl;lk; cjTfpwJ. irl;Nlhgpshrj;jpy; gy cg;Gfs; 
epiwe;jpUg;gjhy; rpwe;j kpd;flj;jpahfr; nray;gLfpwJ. nry;ypd; 
gpsh];kh rt;tpw;Fk; cl;fU rt;tpw;Fk; ,ilg;gl;l jputg; gFjpNa 
irl;NlhgpshrkhFk;. ngUk;ghyhd nry; tsh;rpij khw;w topj;jlq;fshd 
fpisf;fhyp]p]; kw;Wk; nry; gFg;G Mfpait irl;Nlhgpshrj;jpy; 
epfo;fpwJ.  
 

nry; Ez;ZWg;Gfs;:  
 
cs;rt;T njhFg;G:  
A+NfhpNahl;bf; nry; xd;wpd; cs;rt;Tj; njhFg;G gpsh];khr; rt;T> cl;fUr; 
rt;T> vz;Nlhgpshr tiy> Nfhy;if clyk;> iyNrhNrhk;fs;> 
thf;FNthy;fspd; rt;T (Tonoplast) Mfpatw;iw cs;slf;fpaJ. cs;rt;T 
njhFg;G gpsh];khr; rt;tpidg; Nghyg; gh];Nghypg;gpLfs;> nghjpe;j Gujq;fs; 
Mfpatw;iwg; ngw;Wr; irl;Nlhgpshrj;jpDs; fhzg;gLfpwJ. A+NfhhpNahl;Lfspd; 
Kd;Ndhb caphpfspd; gpsh];khr; rt;tpd; cs; kbg;Gfs; %yk; ,e;j 
cs;rt;Tj; njhFg;G ghpzkpj;Js;sd.   
 
vz;Nlhgpshr tiy  

 
 cs;rt;Tj; njhFg;gpy; kpfg; nghpjhff; vd;w mwpQH; Mthh;. 

vz;Nlhgpshrtiy ,ul;ilr; rt;tpdhy; MdJ. Gw mikg;gpy; fPo;f;fz;l 
mikg;Gf;$Wfis ,J ngw;Ws;sJ.  
 

1. rp];nlh;Nd - ,J ePs> mfy kw;Wk; jl;ilahd ig Nghd;w 
mikg;GfSld; ,iz fw;iwfshf mike;j rt;T njhFg;ghFk;. 
,r;rt;tpd; Ftpay; yhnky;yh mikg;G Nghyf; fhzg;gLfpd;wJ. 
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rp];nlh;Nd rt;Tfspy; ,ilntsp gFjp jputk; epiwe;j gFjpahf 
cs;sJ.  
 

2. ntrpf;fps;fs; - Kl;il tbt> rt;T #o;e;j cl;Fkpo;fs; ntrpf;fps;fs; 
MFk;.  
 

3. bA+gpA+y;fs; - ,it xOq;fw;w fpisj;j nkd;ikahd RtUila 
cs;ntspiag; ngw;w mikg;GfshFk;.  
 
vz;Nlhgpshr tiy gpsh];khr; rt;T kw;Wk; cl;fUr; rt;Tld; njhlh;G 
nfhz;Ls;sJ. ,J nry;ypd; irl;Nlh gpshrj;jpDs; xU 
tiyg;gpd;diyg; Nghd;W mike;jpUg;gjd; %yk; nry;ypw;F cWjpiaj; 
jUfpd;wJ. nry;ypd; Njitf;Nfw;g ,jDs; cs;s Ntjpr;#oy;> 
nry;ypw;Fj; Njitahd Gujq;fspd; kbg;g kw;Wk; mtw;wpd; gzpf;Nfw;g 
khw;wq;fs; epfo;j;j cjTfpwJ. jtwhd kbg;igf; nfhz;l Gujq;fis 
ntspNaw;wp> rpijf;f vz;Nlhgpshr tiy cjTfpwJ. ,jd; 
ntspg;gug;gpy; iuNghNrhk;fs; xl;br; fhzg;gl;lhy; mjw;Fr; 
nrhunrug;ghd vz;Nlhgpshr tiy (RER) vd;Wk;> iuNghNrhk; mw;W 
fhzg;gl;lhy; mjw;F totog;ghd vz;Nlhgpshr tiy (SER) vd;Wk; 
miof;fg;gLfpwJ. totog;ghd vz;Nlhgpshr tiy ypg;gpL cUthf;f 
cjTk; ,lkhfTk; nrhunrhug;ghd vz;Nlhgpshr tiy Gujr; Nrh;f;if 
epfOk; ,lkhfTk; jpfo;fpd;wd. jPik tpistpf;Fk; rpy Ntjp 
Nrh;kq;fisAk;> ypg;gpby; fiuAk; kUe;Jg; nghUl;fisAk;> er;R ePf;f 
cjTk; nehjpfis totog;ghd vz;Nlhgpshr tiy ngw;wpUg;gJ 
Fwpg;gplj;jf;fJ.  
 

Nfhy;if clyk; (Dictyosomes):  
 

 fhkpNyh fhy;[p (1898) vd;gth; cl;fUtpw;F mUfike;j tiy gpd;dy; 
tbtpYs;s ,iofisf; fz;lwpe;jhh;. ,e;j cs;tiy mikg;G gpd;dh; 
mtuJ ngauhNyNa Nfhy;if clyq;fs; vd;W miof;fg;gl;lJ. rpwpa 
ntrpf;fps;fshfj; jhtuq;fspy; fhzg;gLk; ,it bf;bNahNrhk;fs; vd 
miof;fg;gLfpd;wd. Nfhy;if clykhdJ jl;ilahd rt;T #o;e;j 
igfs; Nghd;w mikg;ghFk;. ,it rp];lh;Nd> bA+gpA+y;fs;> ntrpf;fps;fs; 
kw;Wk; Nfhy;if thf;FNthy;fis nfhz;Ls;sd. jhtuq;fspy; 
rp];nlh;Nd 10 - 20 vz;fisf; nfhz;l Ftpay;fshff; fhzg;gLfpwJ. 
,e;jf; Ftpay;fs; xt;nthd;Wk; nky;ypa mLf;fhfr; irl;Nlhgpshrj;jpy; 
fhzg;gLfpwJ. rp];nlh;Ndtpd; ntsp tpspk;G tiygpd;dYila 
bA+gpA+y;fs; kw;Wk; ntrpf;fps;fis nfhz;Ls;sJ. bA+gpA+y;fs; 
rp];nlh;Ndia xd;Wld; xd;W ,ilf;fpd;wd.  
 

 ,tw;wpd; tpl;lk; 30 – 50 nm tpl;lk; MFk;. ntrpf;fps;fs; nghpa 
cUz;iilahd my;yJ FopTngw;w ig Nghd;W fhzg;gLfpwJ. 
bA+gpA+y;fspd; tpspk;gpypUe;J rpW igfs; Nghd;W ntrpf;fps;fs; 
Njhd;Wfpd;wd. ,it totog;ghfr; Ruf;Fk; jd;ikAld; fhzg;gLfpwJ. 
Nfhy;if thf;FNthy;fspy; rpy nghpa cUz;ilahd Jfs;fs; epiwe;j 
my;yJ cUtpy;yhj nghUl;fisf; nfhz;L fhzg;gLfpwJ. ,tw;wpy; rpy 
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iyNrhNrhk; Nghd;W gy gzpfis Nkw;nfhs;fpwJ. nrayhf;fg; 
Gujq;fis cUthf;f cjTk; njhlh; epiyfisj; jdpj;jdpNa epfo;j;jf; 
Nfhy;if clyq;fs; cjTfpd;wJ.  

 
Nfhy;if clyj;jpd; mikg;G:  

 nrhunrhug;ghd vz;Nlhgpshr tiyapd; tpspk;gpypUe;J rpW igfs; 
Nghd;w mikg;Gfs; ntspNa rpwpa ntrpf;fps;fshf khWfpd;wd. 
,t;tifahd ntrpf;fps;fs; ,ize;J Nfhy;if clyk; 
Njhw;Wtpf;fg;gLfpd;wd. ypg;gpLfspy; fpisNfhi]y; Vw;wkilar; 
nra;aTk;> Gujk; nkhop ngah;gpw;Fg; gpd; Guj %yf;$Wfspy; khw;wq;fs; 
epfoTk; Nfhy;if clyq;fs; cjTfpd;wd.  

 
gzpfs;:  

 fpisf;NfhGujq;fs; kw;Wk; fpisf;Nfhypg;gpLfisj; jahhpj;jy;.  
 ypg;gpLfisf; flj;Jjy; kw;Wk; Nrkpj;jy;  
 iyNrhNrhk;fis cUthf;Fjy;  
 nrhpkhd nehjpfis cUthFjy;  
 nry;jl;L kw;Wk; nry; Rtiu cUthf;Fjy;  
 jhtur; nry; Rth; Mf;fj;jpw;Fk;> G+r;rpfspy; fpA+l;bfs; Mf;fj;jpw;Fk; 

cjTk; fhh;Nghi`l;Nul;Lfis Ruf;fpwJ.  
 irNkhn[d; Jfs;fis (nehjpfspd; Kd;Ndhbfs;) cUthf;Fjy;.  

 
ikl;Nlhfhz;bhpah:  
 

 ikl;Nlhfhz;bhpaj;ij Kjd; Kjyhff; A. Nfhypf;fh; (1880) 
fz;lwpe;jhh;. ,itfisg; igNahgpsh];Lfs; vd;W My;l;Nkd; (1894) 
ngahpl;lhh;. gpd;dh; ngz;lh (1897, 1898) ,itfis 
ikl;Nlhfhz;bhpaq;fs; vd;W ngahpl;lhh;. ,it Kl;il> cUz;il> 
Nfhs; tbtpNyh my;yJ nry;ypd; nray; epiyf;Nfw;g tbtj;ij 
khw;wpf;nfhs;Sk; mikg;ghff; fhzg;gLfpwJ. ,J ntsp rt;T kw;Wk; 
cs;rt;T Mfpa ,ul;ilr; rt;tpdhy; MdJ. ntsp rt;thdJ rpW 
%yf;$Wfisj; jd;Ds; nrYj;Jk; nkd;ikahd rt;thf cs;sJ. ,jpy; 
Nghhpd;fs; vd;w Gujq;fs; fhzg;gLfpd;wd.  
 

 ,it fhy;tha; Nghd;W mike;J 1000 lhy;lDf;Fk; rpwpjhf cs;s 
%yf;$Wfisj; jk;Ks; nrYj;Jk; jd;ikAilait. 
ikl;Nlhfhz;bhpaj;jpd; cs;rt;T> ikl;Nlhfhz;bhpaj;ij ,uz;L 
miwfshfg; gphpf;fpd;wJ. ntsp miwahdJ ,uz;L rt;tpw;F ,ilapy; 
fhzg;gLfpwJ. ,jw;F ikl;Nlhfhz;bhpa Gw ntsp vd;Wk; cs; miw 
khl;hpf;]; vd;w nghUshy; epug;gg;gl;Ls;sJ.  
 

 cs;rt;T cl;Gwkhf kbg;Gfis cUthf;Ffpd;wd. ,e;j kbg;G 
ePl;rpfSf;Ff; fphp];Nl vd;W ngah;. vyf;l;uhd; flj;J mikg;gpd; gy 
nehjpfs; fphp];Nltpy; fhzg;gLfpwJ. ,jd; cs; miw Gujg; 
nghUshyhdJ. ,jw;F ikl;Nlh fhz;bhpay; khl;hpf;]; vd;W ngah;. cs; 
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ciwapd; gug;gpy; fhk;G Nghd;w Jfs;fs; fhzg;gLfpd;wd. ,it 
njhlf;f epiy Jfs;fs; (Elementary particles) my;yJ ngh;dhd;bah 
Nkhud; Jfs;fs;> F1 Jfs;fs; my;yJ Mf;]pNrhk;fs; vd;W 
miof;fg;gLfpd;wd. xt;nthU F1 JfSk; tl;lkhd jiy> fhk;G kw;Wk; 
 mbg;gFjp vd %d;Wg; gFjpfisg; ngw;Ws;sJ. ,tw;Ws; 
jiyg;gFjpapy;  Mf;rpfuzg; gh];ghpfuzj;jpw;Fj; Njitahd ATP 
rpd;Nj]; vd;w nehjp  fhzg;gLfpwJ. gy madpfs;> rpW%yf;$Wfs; 
Mfpatw;iw CL flj;j ,ayhj  rt;thf cs;rt;T cs;sJ. 
Mf;rpfuzg; gh];ghpfuzj;jpw;F cjTk; GNuhl;lhd;  thl;lj;ijj; jf;f 
itf;f ,r;rt;T cjTfpwJ.  
 

 ikl;Nlhfhz;bhpaq;fspy; Gujk; 73% ypg;gpLfs; 25 – 30% RNA 5 – 7% 
DNA (rpwpjsT) kw;Wk; nehjpfs; (60 tiffs;) fhzg;gLfpwJ. ,it 
'nry;ypd; Mw;wy; ciyfs;' vd;W miof;fg;gLfpd;wd. kpifahw;wiyg; 
ngw;w ATP %yf;$Wfis cUthf;FtNj ,jw;Ff; fhuzkhFk;.  
 

 rf;rPNdl; bi`l;Nuh[pNd]; nehjpiaj; jtpuf; fphpg; Row;rpf;Fj; 
Njitahd midj;J nehjpfSk; khl;hpf;]; $o;kj;jpy; fhzg;gLfpwJ. 
ikl;Nlhfhz;bhpaq;fspy; tl;ltbtkhd DNA kw;Wk; 70S iuNghNrhk;fs; 
fhzg;gLfpd;wd. gjpa ikl;Nlhfhz;bhpaq;fs; gpsTWjy; Kiw %yk; 
Njhw;Wtpf;fg;gLfpd;wd kw;Wk; ,io ,lg;ngah;T khjphp (Strand 
displacement model) Kiwahy; DNA ,ul;bg;ghfpwJ. ikl;Nlhfhz;bhpah 
DNA it ngw;wpUg;gjhy; ,J xU 'ghjp jw;rhh;Gila nray; 
Ez;ZWg;ghf" fUjg;gLfpwJ. ,jd; kw;nwhU jdpr;rpwg;G vd;dntdpy; 
,J jha; top ghuk;ghpaj;jpd; %yk; Nra; nry;fisr; 
nrd;wiltNjahFk;. ikl;Nlhfhz;bhpa DNA xg;gPLfs; %yk; kdpjdpd; 
Njhw;wj;ijg; gjpntLg;G nra;ayhk; vd;gJk; kw;nwhU rpwg;ghFk;. 
ikl;Nlhfhz;bhpa DNA %yk; jw;fhyg; ghpzhkf; fhy msitAk; 
fzf;fpl KbAk;. Vnddpy; cl;fU DNAit fhl;bYk; 
ikl;Nlhfhz;bhpa DNA %yf;$W 5 – 10 klq;F Ntfkhfj; jpBh; 
khw;wj;ij Nkw;nfhs;tNj ,jw;Ff; fhuzkhFk;.  
 

fzpfq;fs;:  

 gpshbfh]; (Platikas – Njhd;wpait/thh;g;G) vd;w fpNuf;fr; nrhy;ypy; 
,Ue;J gpsh];bl; vd;w gjk; cUthdJ. ,ijg; gpsh];bl; vd;g 
ngahpl;lth; A.J.U ];~pk;gh; (1885) mit ngw;wpUf;Fk; mikg;G> 
epwkpfs; kw;Wk; gzpfspd; mbg;gilapy; ,tw;iwf; fPo;f;fz;l 
tiffshfg; gphpf;fyhk;. fzpfq;fs; gpsTWjy; %yk; ngUf;fk; 
milfpd;wd. ];~pk;gh; vd;gth; fzpfq;fs; xd;wpypUe;J kw;nwhd;whf 
khwpf;nfhs;Sk; jpwDilait vdf; $wpdhh;.  
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fzpfq;fs;;  
 

tz;zf;fzpfk; 
(FNuhNkhgpsh];l;)  

ntsph;f;fzpfk; 
ypA+f;Nfhgpsh];l;  

tz;zf; fzpfq;fs;  epwkw;w fzpfq;fs;> 
czTg; nghUs;fisr; 
Nrkpf;fpd;wd  

gRq;fzpfk;  
gRk; ghrpfs; kw;Wk; cah; 
jhtuq;fspy; fhzg;gLfpwJ. 
gr;irak; a kw;Wk; gr;irak; 
b Mfpatw;iwf; 
nfhz;Ls;sJ.  

mikNyhgpsh];l;  
jurj;ij Nrkpj;jy;  

/gpNahgpsh];l; 
gOg;G ghrpfs; kw;Wk; 
ilNdhgps n[y;Nyl;Lfs;. 
epwkp – gpA+Nfhrhd;jpd; 

,iyNahgpsh];l;  
ypg;gpLfs; Fwpg;ghf 
vz;nza;fisr; 
Nrkpj;jy;.  
xU tpijapiy kw;Wk; 
,Utpijapiy 
jhtuq;fspd; tpijfs;  

NuhNlhgpsh];l; 
rptg;G ghrpfs;> 
/igNfhvhpj;hpd; epwkp  

my;YNuhgpsh];l; my;yJ 
GNuhl;bNahgpsh];l; 
Gujj;ijr; Nrkpg;git  

 
 

gRq;fzpfk;:  
 
 gRe;jhtuj;jpd; mjp Kf;fpa cs;SWg;ghfg; gRq;fzpfk; fUjg;gLfpwJ. 

gRq;fzpfk; cs;rt;T> ntsp rt;T vd ,ul;ilr; rt;tpdhy; MdJ. 
,t;tpU rt;TfSf;fpilNa cs;s gFjp gRq;fzpf Rw;Wntsp vd 
miof;fg;gLfpwJ. cs;rt;tpdhy; #og;gl;l cs;ntspapy; n[y;yhbd]; 
Nkl;hpf;];> ypg;NghGuj jputk; fhzg;gLfpd;wd. ,g;gFjpf;F 
fhzg;gLfpd;wd. ,g;gFjpf;F ];l;Nuhkh vd;W ngah;. ];l;NuhkhtpDs; 
jl;ilahd gpd;dg;gl;l epiyapy; cs;s gFjpf;Fj; ijyf;fha;Lfs; 
(Thylakoids) vd;w rt;T tl;by;fs; fhzg;gLfpd;wd. ijyfha;L rt;T 
ijyf;fha;L cs;ntspiar; #oe;Js;sJ.  
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 gy ijyfha;Lfspd; njhFg;G fpuhdk; vdg;gLfpwJ. ,J xd;wd; Nky; 
xd;whf mike;J ehza mLf;F Nghy; fhzg;gLfpwJ. #hpa xspapd; 
Mw;wiy <h;j;Jf; fpuhdq;fs; mij Ntjpa Mw;wyhf khw;Wfpd;wd. ,e;j 
Ntjpa Mw;wiyf; nfhz;L ];l;Nuhkh gFjp fhh;Nghi`l;Nul;Lfisj; 
jahhpf;fpwJ. ijyfha;Lfspy; gr;ira epwkp fhzg;gLfpwJ. 
gRq;fzpfq;fspy; M];kpa <h;g;G jpwd; nfhz;l rpW Jfs;fs; 
(Ssmophilic granules) 70S iuNghNrhk;fs;> DNA (tl;l tbtk; kw;Wk; 
`p];Nlhd;fs; mw;wit) kw;Wk; RNA Mfpait fhzg;gLfpd;wd. 
xspr;Nrh;f;ifapy; gq;fhw;Wk; Rkhh; 30 Gujq;fs;> xsp mikg;G I kw;Wk; 
xsp mikg;G II irl;NlhFNuhk; bf njhFg;G. ATP rpd;Nj]; nehjp 
cUthf;f> gRq;fzpfj;jpd; [PNdhk; FwpaPL cjTfpwJ. Rubisco 
nehjpapd; xU Jiz myF gRq;fzpfj;jpd; DNA – thy; FwpaPL 
nra;ag;gLfpwJ. gRq;fzpfj;jpd; ];l;Nuhkhtpy; fhzg;gLk; Kf;fpakhd 
Gujkhf Rubisco fUjg;gLfpwJ. caphp cyfpd; mjpfk; fhzg;gLk; 
Guj %yf;$whf Rubisoc cs;sJ. ijyfha;Lfspy; cs;s rpwpa> tl;l 
tbtkhd xspr;Nrh;f;if myFfSf;Ff; Fthd;lNrhk;fs; vd;W ngah;.  
gRq;fzpfq;fSk; "ghjp jw;rhh;Gila nry; Ez;ZWg;ghf" cs;sd. 
,itfSk; ikl;Nlhfhz;bhpaq;fisg; Nghyg; gpsTWjy; %yk; 
ngUf;fkilfpd;wd.  
 

gzpfs;:  

 xspr;Nrh;f;if  
 fpuhdhtpy; xspr;nraiy epfo;j;Jjy;  
 xsp rhh;g;gw;w tpidfis (Dark reaction) ];l;Nuhkhtpy; epfo;j;Jjy;  

 xsp Rthrj;jpy; gq;fhw;Wjy;  
 

iuNghNrhk;fs;:  
 
 iuNghNrhk;fis Kjypy; fz;lwpe;jth; [hh;[; ghNyL (1953) Mthh;. 

,it nry;ypy; kpf mjpfr; nrwpTs;s Jfs;fs; my;yJ kzpfshf 
kpd;dZ Ez;Nzhf;fpapd; %yk; fz;lwpe;jhh;. iuNghNrhk;fs; 
xt;nthd;Wk; nghpaJk;> rpwpaJkhd ,U Jiz myFfisf; 
nfhz;Ls;sjhf kpd;dZ Ez;Nzhf;fp %yk; fz;lwpag;gl;lJ. ,t;tpU 
Jiz myFfSk; xl;bapUg;gJ Mg2+ nrwpitg; nghUj;jJ. 
iuNghNrhk;fs; jhdhf epA+f;spNahy]; gFjpapypUe;J jhd; 
Njhd;wpajhfTk;> Rakhf ,ul;bg;gilAk; mikg;GfshfTk; jpfo;fpd;wd. 
xt;nthU iuNghNrhKk; nghpa kw;Wk; rpwpa myFfs; vd ,U Jiz 
myFfisf; nfhz;lJ. Gujr; Nrh;f;if epfOk; ,yf;Ffshf iuNgh 
Nrhk;fs; jpfo;fpd;wd. NkYk; ,itfs; rt;T #oh mikg;Gfshf 
cs;sd. 
 

 iuNghNrhk;fs; RNA kw;Wk; Gujj;jhy; MdJ. ,jpy; RNA 60% kw;Wk; 
Gujk; 40% mlq;Fk;. Gujr; Nrh;f;ifapd; NghJ gy iuNghNrhk;fs; xU 
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J}Jt RNA (mRNA) tpdhy; gpizf;fg;gLfpd;wd. ,jdhy; Njhd;Wk; 
xU $l;L mikg;gpw;Fg; ghypNrhk;fs; my;yJ ghypiuNghNrhk;fs; vd;W 
ngah;. ,e;jg; ghypNrhk;fspd; gzpahdJ Gujr; Nrh;f;ifapd; NghJ gy 
efy;fisf; nfhz;l Fwpg;gpl;l ghypngg;ilLfis cUthf;FtjhFk;. 
iuNghNrhkpd; ,U Jiz myFfSk; Gujr;Nrh;if epfohj nry;fspy; 
jdp myFfshfTk;> Gujr;Nrh;f;if epfOk; nry;fspy; Mg2+ madpahy; 
gpizAw;w myFfshfTk; fhzg;gLfpd;wd.  

iuNghNrhk;fspd; tiffs;:  
  

70 S iuNghNrhk;fs; (Jiz 
myF 30S kw;Wk; 50 S)  

80S iuNghNrhk;fs; (Jiz 
myF 40S kw;Wk; 60S)  

3 RNA %yf;$Wfs; 4 RNA %yf;$Wfs;  

i. 30S Jiz myF 16  
      SrRNA  
ii. 50 S nghpa Jiz myF 
23S kw;Wk; 5S  
(GNuhNfhpNahl;bf; nry;fshd 
ePyg;gr;ir ghrpfs;> 
ghf;Bhpaq;fs;> 
ikl;Nlhfhz;bhpaq;fs; kw;Wk; 
gRq;fzpfq;fs; nfhz;l gy 
ghrpfs; kw;Wk; cah;j; 
jhtuq;fs;)  

i. 40S rpwpa Jiz myF 18  
  SrRNA  
ii. 60 S nghpa Jiz myF 28S,  
     5.8S kw;Wk; 5S  
(A+NfhpNahl;bf; nry;fshd 
jhtuq;fs; kw;Wk; tpyq;Ffs;)  
 
 

 
];ntl;ngh;f; (S) iuNghNrhkpd; gUkd; kw;Wk; Jiz myFfspd; gUkd; 
];ntl;ngh;f; myfhy; (RtPld; ehl;ilr; rhh;e;j jpNahlh; ];ntl;gh;f; 1929-y; 
Nehgy; ghpR ngw;w Ntjpapay; mwpQh;) Fwpf;fg;gLfpwJ. gphpj;njLf;fg;gl;l 
iuNghNrhk;fis my;l;uh nrd;l;hp/gpA+[p %yk; mtw;wpd; gbjy; epiy Ntfk; 
fz;lwpag;gLfpwJ. ,e;jg; gbjy; epiy NtfNk ];ntl;ngh;f; myfhff; 
nfhLf;fg;gLfpwJ.  
 
iyNrhNrhk;fs; (nry;ypd; jd;idj;jhNd mopj;Jf; nfhs;Sk; Ez;ZWg;G):  
 
iyNrhNrhk;fs; fphp];bad; b Ltp (1953) fz;lwpe;jhh;. ,it jd;idj;jhNd 
mopj;Jf; nfhs;Sk; Ez;ZWg;G vd;Wk; miof;fg;gLfpwJ. ,it Nfhs tbtk; 
nfhz;L xw;iwr; rt;thy; Md mikg;Gfshf A+NfhpNahl;bf; nry;fspy; 
fhzg;gLfpd;wd. Nfhy;if clyj;jpd; Kid rpW igfshfg; gpJf;fg;gl;L 
ntspNaWk; rpwpa thf;FNthy;fs; iyNrhNrhk;fshf cUthfpd;wd.  
 
iyNrhNrhk;fspy; fhzg;gLk; gy ePuhw;gFg;Gw nra;Ak; nehjpfs; nry;ypDs; 
nghUl;fisr; nrhpf;f cjTfpwJ. iyNrhNrhk;fisr; #o;e;Js;s rt;T ,e;j 
nehjpfshy; iyNrhNrhk;fs; mope;J Nghtijj; jtph;f;fpwJ.  
 
gzpfs;:  
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 nry;ypw;Fs;Ns nrhpj;jy;: irl;Nlhgpshj;jpy; fhzg;gLk; 
fhh;Nghi`l;Nul;Lfs;> Gujq;fs; kw;WK; ypg;gpLfisr; nrhpj;jy;.  
 

 Ra mopT (Autophagy): rpy rhjfkw;w #o;epiyapy; jd;Dila nry; 
Ez;ZWg;Gfshd ikl;Nlhfhz;baq;fs; kw;Wk; vz;Nlhgpshr tiy 
Nghd;wtw;iwr; nrhpf;fr; nra;jy;.  
 

 Rar; rpijT (Sutolysis): NehAw;w nry;fisr; rpijj;Jr; nry; mopit 
Vw;gLj;Jjy;.  
 

 KJikailjy; (Ageing): nry;ypd; cl;Gwj;jpy; fhzg;gLk; 
%yf;$Wfisr; Rar; rpijitr; nra;Ak; nehjpfisg; ngw;wpUj;jy;.  
 

 cs; tpOq;Fk; nray;  (Phagocytosis): nghpa nry;fs; my;yJ 
cl;nghUl;fisg; /NgNfhirl;Nlhrp]; cs;tpOq;fp nrhpj;Jg; 
/Ngf;NfhNrhk;ik irl;Nlhgpshrj;jpDs; cUthf;FfpwJ. ,e;jg; 
/Ngf;NfhNrhkhdJ iyNrhNrhKld; ,ize;J nrhpj;jypy; gq;F 
nfhs;fpwJ.  
 

 Gwj;js;sy; (Exocytosis): iyNrhNrhk;fspd; nehjpfs; nry;ypypUe;J 
ntspNaw;wg;gl;Lr; nry;ypd; ntspapy; cs;s kw;w nry;fisr; 
rpijtila nra;jy;.  
 

Ez; clyq;fs;:  

 A+NfhpNahl;bf; nry;fspy; nehjpfs; gytw;iwg; ngw;w rt;T #o;e;j Ez; 
ntrpf;fps;fs; Ez; clyfq;fs; vdg;gLfpd;wd. ,J xw;iwr; rt;tpidf; 
nfhz;l nry; Ez;ZWg;ghFk;. vLj;Jf;fhl;L nguhf;rp Nrhk;fs; kw;Wk; 
fpisahf;rpNrhk;fs;.  
 

nguhf;rpNrhk;fs;:  
 
 nguhf;rpNrhk;fis nry; Ez;ZWg;Gfs; vd;W fz;lwpe;J tpsf;fpath; 

fphp];bad; b Ltp (1967). ,J rpwpa tl;l tbt> xw;iwr; rt;tpdhy; 
#og;gl;l mikg;ghFk;. nguhf;rpNrhk;fs; xspRthrk; kw;Wk; 
fpisf;NfhNyl; tsh;rpij khw;wj;jpy; gq;fhw;WfpwJ. jhtu ,iy 
nry;fspy; gy nguhf;rpNrhk;fs; fhzg;gLfpd;wd. ghY}l;bfspd; fy;yPuy;> 
rpWePufk;> GNuhNlhNrhtd;fs;> <];l; nry;fs; Mfpatw;wpy; ,it mjpfk; 
fhzg;gLfpd;wd.  

 
 
fpisahf;]pNrhk;fs;:  
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 fpisahf;]pNrhk;fisf; fz;lwpe;jth; `hhp gpNth;]; (1961). ,it 
jhtur; nry;fspy; kl;Lk; fhzg;gLk; xw;iwr; rt;itf; nfhz;l> Jiz 
nry; Ez;ZWg;ghFk;. ,it fpisahf;rpNyl; topj;jlj;jpw;Fj; 
Njitahd nehjpfisf; nfhz;Ls;sJ. Kisf;Fk; tpijfspy; 
fhzg;gLk;. fpisahf;rpNrhk;fs;> nfhOg;G mkpyq;fspd; Mf;rpfuzk; 
epfo cjTfpd;wd. vLj;Jf;fhl;L: Mkzf;F tpijfs;.  

 
];/gPNuhNrhk;fs;:  
 

 ,it Nfhs tbtk; nfhz;L> xw;iwr; rt;tpdhy; #og;gl;l 
Ez;ZWg;Gfs; MFk;. vLj;Jf;fhl;L vz;nza; tpj;Jfspy; cs;s 
fUT+z; nry;fspy; nfhOg;Gg; nghUisr; Nrkpj;jy;.  
 

nrd;l;hpNahy;fs;:  
 

 bA+gpA+ypd; (Tubulin) vd;w nghUshy; Md %d;wpd; njhFg;ghf 
tpsq;Fk; xd;gJ Gw Ez; ,iofs; (Nine triplet) ,itfshFk;. 
nrd;l;hpNahypd; ikag;gFjpf;F `g; (hub) vd;W ngah;. ,jpypUe;J 
Mug;Nghf;fpy; tphpAk; Miufs; ntspg;Gw %tpiofSld; ,ize;Js;sd 
(9 + 0 Kiw). FWapio my;yJ firapiofs; kw;Wk; tpyq;F nry;ypy; 
fjph;Nfhy; ,iofs; Njhw;Wtpf;Fk; fjph;Nfhy; rhjdk; Mfpatw;iw 
cUthf;Fk; mb clyq;fshfr; nrd;l;hpNahy;fs; jpfo;fpd;wd. ,it 
rt;tpdhy; #og;glhj nry; Ez;ZWg;GfshFk;.  
 

thf;FNthy;fs;:  

 jhtur; nry;fspy; thf;FNthy;fs; nghpjhfTk;> NlhNdhgpsh];l;L vd;w 
xw;iwr; rt;tpdhy; #og;gl;Lkl; fhzg;gLfpwJ. mjd; nry; rhw;wpy; 
rh;f;fiu> mkpNdh mkpyq;fs;> fdpk cg;Gfs;> Ntjpa fopTg; nghUl;fs; 
kw;Wk; Me;Njhirahdpd; epwkpfs; fiue;j epiyapy; fhzg;gLfpwJ. 
gPl;&l; nry;fspd; thf;FNthy;fspy; Me;Njhirahdpd; epwkp mjpfk; 
cs;sJ. lhdpd; nghUl;fs; nry;ypy; Nrfuk; mila ,it cjTfpd;wd. 
rt;T+L guty; %yk; ePh; nry;iyr; nrd;wila thf;FNthy;fs; 
cjTfpd;wd. gpsh];khr; rt;T rpijtile;j nry;fis ePhpy; ,Lk;NghJ 
mtw;Ws; rt;T+L guty; %yk; ePh; cl;nry;tij xOq;FgLj;j ,it 
cjTfpd;wd. jhtu thf;FNthy;fspd; Kf;fpag; gzpahdJ ePhpd; 
mOj;jkhd tpiwg;G mOj;jj;ij epiyehl;lr; nra;tjhFk;. ,r;nray; 
jhtu tbTUtj;ijf; fl;likf;f cjTfpwJ. ,t;thW nghUl;fisr; 
Nrkpf;Fk; kw;Wk; xJf;fk; milAk; ,yf;Ffshf thf;FNthy;fs; 
jpfo;fpd;wd. vLj;Jf;fhl;L: nry;ypy; cs;s ngUk;ghyhd Rf;Nuh]; 
Nrh;kq;fs; jhtu thf;FNthy;fspy; Nrkpg;Gg; nghUshff; fhzg;gLfpwJ.  
 

1. fUk;G kw;Wk; gPl;&l; jhtuq;fspy; rh;f;fiuiar; Nrkpj;jy;.  
2. Mg;gps; fdpfspy; khyp mkpyj;ijr; Nrkpj;jy;.  
3. rpl;u]; fdpfspd; nry;fspy; mkpyq;fisr; Nrkpj;jy;  
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4. Md;biudk; kyh;fspd; my;yp ,jo;fspy; g;NsNthdha;L epwkpahd 
iradpbd; 3 Ul;bNdhirl;Lfis Nrkpj;jy;.  

5. ikNkhrh Gbf;fhtpy; lhdpd;fis Nrkpj;jy;.  
6. uigLfs; vd;w gbfq;fs; il/ngd;ngf;fpah  
7. fLF (gpuh]pf;fh) jhtuj;jpy; fhzg;gLk; fd cNyhfq;fs;  
8. Nyl;lf;]; Nrkpj;jy; - ug;gh; kuq;fs; kw;Wk; lhd;bypahd; jz;L  
 

nry;ypd; cs;slf;fg; nghUl;fs;:  
,it irl;Nlhgpshrj;jpy; fhzg;gLk; capuw;w nghUl;fshFk;. ,it fhpk 
kw;wk; fdpk %yf;$Wfshy; Mdit.      

GNuhNfhpNahl;L nry;ypy; fhzg;gLk; cs;slf;fg; nghUl;fs;:  
 
gh];Ngl; rpWkzpfs;> irNdhNgrpad; rpWkzpfs;> fpisf;Nfh[d; rpWkzpfs;> 
ghyp i`l;uhf;rp gpA+l;Nul; rpWkzpfs;> ry;/gh; rpWkzpfs;> fhh;ghf;rpNrhk;fs;> 
fhw;W thf;FNthy;fs; Nghd;wit GNuhNfhpNahl;Lfspy; fhzg;gLk; Nrkpg;Gg; 
nghUl;fshFk;. ghf;Bhpaq;fspy; fhzg;gLk; fdpk cs;slf;fg; nghUl;fshfg; 
ghypgh];Ngl; rpWkzpfs; (Volutin granules) kw;Wk; ry;/gh; rpWkzpfs; 
cs;sd. ,e;jr; rpWkzpfSf;F nkl;lhFNuhkbf; rpWkzpfs; vd 
miof;fg;gLfpd;wd.  
 
A+NfhpNahl;L nry;fspy; fhzg;gLk; cs;slf;fg; nghUl;fs;:  
 

 Nrkpg;G czTg; nghUl;fs;: jurkzpfs;> fpisf;Nfh[d; rpWkzpfs;> 
mY}ud; Ez;kzpfs;> nfhOg;G Ez; Fkpo;fs; Mfpait. 
 

 jhtur; nry;ypy; Ruf;Fk; nghUl;fshf mj;jpahtrpa vz;nza;> 
Nfhe;Jfs;> gprpd;fs;> Nyl;nlf;]; kw;Wk; lhdpd;fs; fhzg;gLfpd;wd.  
 

 rp];Nlhypj; - My ,iyapd; (/igf]; ngq;fhnyd;rp];) Gwj;Njhy; 
nry;fspy; fhy;rpak; fhh;gNdl; gbfq;fs; fhzg;gLfpd;wd.  

 ];gPu/igLfs; (Spaeraphides) nfhyf;Nfrpah jhtuj;jpd; cs;s 
fhy;rpak; Mf;rNyl; gbfq;fs; el;rj;jpu tbTilait.  

 fhy;rpak; Mf;rNyl; gbfq;fs; el;rj;jpu tbTilait.  
 uigLfs; - fhy;rpak; Mf;rNyl; nghUshy; Md ,it INfhh;dpah 

jhtur; nry;fspy; fhzg;gLfpd;wd.  
 Kg;gl;lf tbtg; gbfq;fs; - fhy;rpak; Mf;rNyl; nghUshy; Md ,it 

my;ypak; rPgh cyh; nrjpy;fspy; fhzg;gLfpd;wd.  
 

cl;fU (Nucleus):  
 

 nry;ypDs; fhzg;gLk; Kf;fpakhd Ez;ZWg;G cl;fU MFk;. ,J 
nry;ypd;  
midj;Jr; nray;fisAk; fl;Lg;gLj;Jfpd;wJ. cl;fU ghuk;ghpag; 
gz;Gfs; ntspg;glf; fhuzkhfTs;sJ. ,it kw;w nry; 
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Ez;ZWg;Gfisf; fhl;bYk; mstpy; nghpait. ,J Nfhsk;> fdrJuk;> 
gyNfhzk; my;yJ jl;L tbtpidg; ngw;Ws;sd.  
 

 ,J cs; kw;Wk; ntsp vd ,ul;ilr; rt;tpdhy; Md cl;fU ciwiaf; 
nfhz;Ls;sJ. cs; rt;thdJ iuNghNrhk;fs; mw;W nkd;ikahff; 
fhzg;gLfpwJ. ntsp rt;thdJ iuNghNrhk;fs; ngw;Wr; nrhunrhug;ghf> 
xOq;fw;w ,ilntspfspy; vz;Nlhgpshr tiyAld; njhlh;G nfhz;L 
fhzg;gLfpwJ. ,jd; rt;tpy; gy Jisfs; cs;sd. ,tw;wpw;F 
cl;fUj;Jisfs; vd;W naah;. ,e;j Jis %yk; mRNA iuNghNrhky; 
myFfs;> Gujq;fs; kw;Wk; gpw nghpa %yf;$Wfs; ghpkhw;wk; 
milfpd;wd. xt;nthU JisAk; mDy]; vd;w xU tl;l mikg;gpdhy; 
#Og;gl;Ls;sJ. JisAk;> mDyRk; Nrh;e;J Jis $l;likg;G MFk;. 
,uz;L rt;tpw;Fk; ,ilNa cs;s ,ilntspf;F cl;fU Gwntsp vd;W 
ngah;.  
 

 cl;fU cs;ntspapy; cs;s n[yhl;bd]; khl;hpf;]; cl;fUgpshrk; vd 
miof;fg;gLfpd;wJ. khl;hpf;]py; nrwptw;Wg; gutyhff; fhzg;gLk; 
FNuhkhl;bd; tiygpd;dy;fSk;> epA+f;spNahy];Rk; ,lk; ngw;Ws;sd. 
,ilf;fhyr; nry; gphpjy; epiyapy; tiyg;gpd;dy;fisf; nfhz;l 
FNuhkhl;bdhdJ> RUs;fsw;w ,iofshff; fhzg;gLfpwJ. A+NfhpNahl;bf; 
nry;fspd; FNuhkhl;bd;fspy; rpwpjsT RNA kw;Wk; DNA Ald; 
,ize;j `p];l;Nlhd; Gujq;fSk; cs;sd.  
 

 nry; gFg;gpd; NghJ FNuhkhbd;fspd; RUf;fkile;j mikg;gpw;Ff; 
FNuhNkhNrhk;fs; vd;W ngah;. A+Nfhpnahl;bf; FNuhNkhNrhkpd; 
gFjpahdJ m-RNA gbnaLf;ifapy; mjpy; cs;s nray;gLk; [Pd;fs; 
cWjpahf nrwpTw;W ,ilf;fhy epiyapy; ,Ug;gjpy;iy. ,jw;F 
A+FNuhkhl;bd; vd;W ngah;. ,ilf;fhy epiyapy; A+Nfhpahl;bf; 
FNuhNkhNrhkpd; gFjp  m-RNA tpy; gbnaLf;fg;glhky;> nrwpTw;W 
mjpf rhak; Vw;Fk; gFjpf;F n`l;bNuhFNuhkhl;bd; vd 
miof;fg;gLfpwJ. cl;fUtpDs; xd;W my;yJ gy vz;zpf;iffspy; 
fhzg;gLk; rpwpa nrwpTw;w Nfhs tbtr; rt;T #o;e;jpuhj mikg;Gfs; 
epA+f;spNahy]; vdg;gLfpd;wd. rRNA kw;Wk; tRNA cUthf;fj;jpw;Fj; 
Njitahd [Pd;fis epA+f;fpypNahy]; ngw;Ws;sJ.  

 
cl;fUtpd; gzpfs;:  

 nry;ypd; nray;fs; midj;ijAk; fl;Lg;gLj;Jjy;  
 kuG my;yJ ghuk;ghpar; nra;jpfisr; Nrkpj;J itj;jy;.  
 Gujq;fs; kw;Wk; nehjpfs; cUthtjw;Fj; Njitahd kuGr; nra;jpia 

DNA-apy; ngw;wpUj;jy;.  

 DNA ,ul;bg;ghjy; kw;Wk; gbnaLj;jy; epfo;Tfis elj;Jjy;.  

 epA+f;spNahy];rpy; iuNghNrhk;fs; Njhd;Wjy;.  
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FNuhNkhNrhk;fs;:  
 

 ];buh];gh;fh; 1875 Mk; Mz;L Kjd; Kjypy; A+NfhpNahl;L nry;fspy; 
FNuhNkhNrhk; ,Ug;gijf; fz;lwpe;jhh;. thy;Nlah; (1888) FNuhNkhNrhk; 
vd;w nrhy;iy Kjd; Kiwahf mwpKfg;gLj;jpdhh;. FNuhNkhNrhk;fs; 
[Pd;fisf; nfhz;Ls;sd vd;gij Kjd; Kjyhfg; gphpl;[]; (1916) 
vd;gth; cWjp nra;jhh;. ,it DNA kw;Wk; DNA rhh;e;j Gujq;fshy; 
Mdit.  
 

FNuhNkhNrhkpd; mikg;G:  
 
FNuhNkhNrhk; E}y; Nghd;w Ez; ,iofshy; MdJ. ,jw;Ff; FNuhkhl;bd; 
vd;W ngah;. ,e;jf;; FNuhhl;bd; DNA, Gujk; RNA Mfpatw;why; MdJ. 
xt;nthU FNuhNkhNrhkpYk; ,U xj;j mikg;Gfs; fhzg;gLfpd;wd. 
mitfSf;Ff; FNuhkhl;bl;fs; vd;W ngah;. ,it ,uz;Lk; xj;j mikg;igg; 
ngw;wpUg;gjhy; rNfhjhp FNuhkhl;bl;fs; vdf; fUjg;gLfpd;wd. nry; gFg;gpd; 
NghJ FNuhkhl;bl;fs; rhpahd msT kw;Wk; tbtj;ijj; nfhz;l 
xOq;fikTla FNuhNkhNrhk;fshfpd;wd. ,ay;ghd FNuhNkhNrhk; xd;wpy; 
fhzg;gLk; FWfpa gFjpf;F ,Wf;fq;fs; vd;W ngah;. ,Wf;fq;fs; ,uz;L 
tifg;gLk; mit Kjyhk; epiy ,af;fk; kw;Wk; ,uz;lhk; epiy ,af;fk; 
vdg;gLk;. Kjy; epiy ,Wf;fj;jpy; nrd;l;Nuhkpah; kw;Wk; ifdpl;NlhNfhh; 
(Kinetochore) fhzg;gLfpwJ. ,uz;L FNuhkhl;bl;LfSk; nrd;l;Nuhkpah; 
gFjpapy; ,izT ngw;Ws;sd. nrd;l;Nuhkpahpd; vz;zpf;if rpw;wpdj;jpw;F 
Vw;wthW khWgLfpd;wJ. khNdhnrd;l;hpf; FNuhNkhNrhkpy; xU 
nrd;l;NuhkpaUk;. ghypnrd;l;hpf; FNuhNkhNrhkpy; gy nrd;l;Nuhkpah;fSk; 
fhzg;gLfpd;wd. nrd;l;Nuhkpah;fspy; fhzg;gLk; Guj ,iofspd; $l;likg;G 
ifdpl;NlhNfhh; vd;W miof;fg;gLfpwJ. ikl;lhrp]; nry; gFg;gpd; NghJ 
FNuhNkhNrhkpy; fhzg;gLk; ifdpl;NlhNfhh; gFjpapy; fjph;Nfhs; ,iofs; 
,izf;fg;gLfpd;wd.  
 
Kjyhk; epiy ,Wf;fk; kl;Lky;yhky; rpy FNuhNkhNrhk;fspy; ,uz;lhk; 
epiy ,Wf;fKk; fhzg;gLfpd;wd. ,uz;lhk; epiy ,Wf;fj;jpy; ,Ue;J 
cUthFk; epA+f;spNahy];fis epA+f;spNahyhh; mikg;ghd;fs; (Nucleolar 
organizers) vdg;gLfpd;wd. xU rpy ,uz;lhk; epiy ,Wf;fj;jpy; 
iuNghNrhky; RNA cUthtjw;fhd [Pd;fs; fhzg;gLfpd;wd.  
   
,itfs; epA+f;spNahy]; cUthtijj; J}z;Lfpd;wd. mitfSf;F 
epA+f;spNahy]; mikf;Fk; gFjpfs; (Nucleolar organizer regions) 
vdg;gLfpd;wd.  
 
gpujhdf; FNuhNkhNrhkpd; KidfspypUe;J Njhd;Wk; rpW FNuhNkhNrhk; 
gFjpf;Fr; rhl;biyl; my;yJ SAT vd;W ngah;. ,e;jr; rhl;biyl; gFjp xU 
ePz;l ,uz;lhk; epiy ,Wf;fj;jpd; %yk; gpujhdf; FNuhNkhNrhkpy; ,Ue;J 
gphpfpwJ. rhl;biyl;Lfs; fhzg;gLk; FNuhNkhNrhkpw;F SAT FNuhNkhNrhk; 
vd;W ngah;. rpy FNuhNkhNrhk;fspd; cU mikg;igj; jPh;khdpf;Fk; 
gFjpahfr; rhl;biyl; jpfo;fpwJ.   
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FNuhNkhNrhk;fspy; nrd;l;Nuhkpahpd; miktplj;ijf; nfhz;L mit 
BNyhnrd;l;hpf; (Edp mike;j nrd;l;Nuhkpah;)> mf;Nuhnrd;l;hpf; (Edp fPo; 
mike;j nrd;l;Nuhkpah;)> rg;nkl;lhnrd;l;hpf; (ika mUF nrd;l;nuhkpah;)> 
nkl;lhnrd;;l;hpf; (ikak; mike;j nrd;l;Nuhkpah;) vd tifg;gLj;jg;gLfpd;wd. 
A+Nfhpahl;Lfspy; FNuhNkhNrhk;fs; Nfhy; tbtk; (BNyh nrd;l;hpf; kw;Wk; 
mf;Nuhnrd;;l;hpf;) L tbtk; (rg;nkl;lhnrd;l;hpf;)> V tbtk; (nkl;lhnrd;l;hpf;) 
Mfpait fhzg;gLfpd;wd.  
  
FNuhNkhNrhk;fspd; Edp gFjp bNyhkpah; vd miof;fg;gLfpwJ. ,J 
FNuhNkhNrhkpw;F epiyj;jd;ik mspf;f cjTfpwJ. ,g;gFjpapy; cs;s 
DNA Fwpgpl;l thpirapy; mike;j epA+f;spNahilLfshy; MdJ. midj;J 
A+NfhpNahl;L FNuhNkhNrhk;fspYk; ,g;gFjpapy; 5'TTAGGG3' vd;w thpirapy; 
gy gbfspy; mike;j rpwpa DNA epA+f;spNahill; thpirfs; 
fhzg;gLfpd;wd. vLj;Jf;fhl;L: epA+Nuh];Nghuh fpuhrh kw;Wk; kdpjh;fs;. ,e;j 
bNyhkpah; gFjpfis jf;fitg;gjhy;> nry;ypDila tho; ehl;fhyk;> 
,dg;ngUf;fj; jFjp Mfpaitj; jPh;khdpf;fg;gLfpwJ. vdNt bNyhkpah; kw;Wk; 
bNyhkpNu]; gw;wpa Ma;T tajhjy;> Gw;W Neha; gw;wpa Gjpa GhpjYf;F 
toptFf;Fk;. xU FNuhNkhNrhkpd; Kid kw;nwhd;Wld; gpizTWjiyj; 
jLg;gjw;F ,e;j bNyhkpah;fs; cjTfpd;wd.   
FNuhkhl;bdhdJ xl;Lk; jd;ikAila n[yhl;bd]; nghUspy; DNA, 
`p];Nlhd;> `pl;Nlhd; my;yhj Gujq;fs; kw;Wk; RNA it nfhz;Ls;sJ. 
FNuhkhl;bdpy; H1, H2A, H2B, H3 kw;Wk; H4 Nghd;w gy `p];Nlhd;fs; 
fhzg;gLfpwJ. gy njhlh; myFfshyhd epA+fpspNahNrhk;fshy; xNu 
thpirapy; gy njhlh; myFfis nfhz;L epA+f;spNahNrhk;fshy; 
cUthf;fg;gLfpwJ. xt;nthU epA+f;spNahNrhKk; ikaj;jpy; vl;L `p];Nlhd; 
Jiz myFfis nfhz;lJ.  
 
N`hNyhnrd;l;hpf; FNuhNkhNrhk;fs;:  
 
ikl;lhrp];rpd; NghJ N`hNyhnrd;l;hpf; FNuhNkhNrhk;fspy; nrd;l;Nuhkpah; 
nray;ghL FNuhNkhNrhkpd; KO gug;gpYk; gutpf; fhzg;gLfpd;wJ. ,e;j 
epiyahdJ rPNdhNug;ill;b]; vypfd;]; (epkl;NlhL) kw;Wk; gy G+r;rpfspy; 
fhzg;gLfpwJ. A+NfhpNahl;Lfspy; %d;W tifahd nrd;l;Nuhkpah; cs;sJ.  
 
Gs;sp nrd;l;Nuhkpah; (Pint centromere):  
 
,t;tif nrd;l;Nuhkpahpy; Fwpg;gpl;l DNA thpirfs; Gujq;fs; mwpjyhy; 
ifdpl;NlhNfhk; cUthf;fg;gLfpwJ. Gs;sp nrd;l;Nuhkpahpy; mike;j 
ifdpl;NlhNfhuhdJ xh; ikf;NuhbA+gpA+iy ,izj;Jf; nfhs;fpwJ. ,ij ,l 
vy;iyf;Fl;gl;l nrd;l;Nuhkpah; (Localized centromere) vd;Wk; 
miof;fg;gLfpwJ. ,J nkhl;L tpLk; <];Lfspy; fhzg;gLfpwJ.    
  
,J xU FNuhkhl;bd; ehh;fs; MFk;. ,jd; tpl;lk; 100 – 130 nm 
msTilajhf ,Uf;fpd;wJ. FNuhkhl;bd; cahpa fl;Lkhd mikg;ghff; 
FNuhNkhNrhkpw;Fs; nghjpe;J fhzg;gLfpwJ. GNuh/Ng]; epiyapy; 
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FNuhNkhNrhk; nghUs;fs; kpfTk; nky;ypa ,io Nghd;W njspthff; 
fhzg;gLfpd;wd. ,tw;wpw;Ff; FNuhNkhdpNkl;lh vd;W ngah;. ,it njhlf;f 
epiyapy; RUq;fpf; fhzg;gLtjhy; ,tw;wpw;Ff; FNuhkhl;bl;fs; vd;W ngah;. 
FNuhkhl;bl; kw;Wk; FNuhNkhdpkh Mfpa ,uz;L ngaUk; xNu mikg;gpidf; 
Fwpg;git. mit Gjuq;fSld; ,ize;j ePz;l xw;iw DNA %yf;$Wfs; 
MFk;.  
 
FNuhNkhkpah;fs;: ,ilf;fhy epiyapy; FNuhkhl;bd;fspd; mlh;e;j gFjp 
kzpfisg; Nghd;w mikg;Gilajha; ,Uf;fpd;wJ. ,e;j mlh;j;j gFjp 
FNuhNkhkpah;fs; vd miof;fg;gLfpd;wd. ,jidg; ghypl;Bd; 
FNuhNkhNrhk;fspy; fhzyhk;. nkl;lh/Ng]; epiyapy; ,it fz;fSf;Fg; 
Gyg;gLtjpy;iy.  
 
gFjpf;Fhpa nrd;l;Nuhkpah; (Regional Centromere):  
 
,t;tifapy; gy njhlh; DNA thpirfs; kPJ ifdpl;NlhNfhh; cUthfpwJ. 
,it gy ikf;NuhbA+gpA+y;fis ,izj;J nfhs;fpd;wd. ,J gpsTWk; <];l; 
nry; kw;Wk; kdpjh;fspy; fhzg;gLfpwJ.  
 
N`hNyh nrd;l;Nuhkpah;:  
ikf;NuhbA+gpA+y;fs; KO ikl;lhbf; FNuhNkhNrhk;fSld; ,izfpd;wd. 
rPNdhNug;ill;b]; vypfd;]; (epkl;NlhL) kw;Wk; gy G+r;rpfs;.  
 
FNuhNkNrhk;fspd; gzpfisf; nfhz;L mit Ml;NlhNrhk;fs; kw;Wk; ghy; 
FNuhNkhNrhk;fs; vd;W gphpf;fg;gLfpd;wd.  
 
 xU caphpd; clyg; gz;igf; fl;Lg;gLj;Jtjhy; vy;yh clyr; 

nry;fspy; Ml;NlhNrhk;fs; fhzg;gLfpd;wd. kdpjh;fspy; ,ul;il ika 
vz;zpf;if nfhz;l nry;fspy; 44 FNuhNkhNrhk;fs; Ml;NlhNrhk;fSk; 
,uz;L ghy; FNuhNkhNrhk;fSk; cs;sd. ghy; FNuhNkhNrhk;fs; ghy; 
eph;zaj;jpy; gq;F nfhs;fpd;wd.  
 

rpwg;G tif FNuhNkhNrhk;fs;:  

 rpy Fwpg;gpl;l jpRf;fspy; kl;LNk ,e;jr; rpwg;G tif FNuhNkhNrhk;fs; 
fhzg;gLfpd;wd. ,e;jr; rpwg;G tif FNuhNkhNrhk;fs; mstpy; nghpjhf 
fhzg;gLtjhy; ,tw;iw mRuf; FNuhNkhNrhk;fs; vd;W miof;fpd;Nwhk;. 
rpy jhtuq;fspd; fUtpd; r];gd;rhh;fspy; ,it fhzg;gLfpwJ. 
tpyq;Ffspy; fhzg;gLk; ghypBd; FNuhNkhNrhk;fs; kw;Wk; tpsq;F 
Jhpif FNuhNkhNrhk;fSk; mRuf; FNuhNkhNrhk;fNs MFk;.  
 

ghypBd; FNuhNkhNrhk;fs;:  

 E.G. ghy;gpahdp (1881) vd;gth; bNuhNrh/igyh vd;w gog; G+r;rpapd; 
ckpo;ePh; Rug;gpy; ,jidf; fz;lwpe;jhh;. ,J gy;NW G+r;rpfspd; 
yhh;thf;fs;> kpl;[];apy; (bg;jpuh) fhzg;gLfpd;wd.  
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 cl;fU gFg;G Vw;glhky; ,ilf;fhy epiyapy; FNuhNkhNrhk;fs; 
,ul;bj;jypy; <Lg;gLfpd;wd. xU FNuhNkhNrhk; gy efy;fis 
cUthf;Ftjhy; Njhd;Wk; mikg;Ng ghypBd; FNuhNkhNrhk; MFk;. ,ij 
xsp Ez;Nzhf;fpapYk; fhz ,aYk;. kugpay; nray;ghL nfhz;Ls;sjhf 
,it fhzg;gLfpd;wd. ,jpy; mlh;j;jpahd rhak; Vw;Fk; gl;ilfs; 
kw;Wk; rhak; vw;fh ,ilg;gl;ilfs; mLj;jLj;Jf; fhzg;gLfpd;wd. 
,tw;Ws; mlh;j;jpahd gl;ilapy; 95% DNA – itAk;> rhak; Vw;fh 
,ilg;gl;ilapy; 5% DNA – itAk; nfhz;Ls;sd. ifNuhNdhk]; 
yhh;thtpy; cs;s ghypBd; FNuhNkhNrhk;fspy; kpfg; nghpa Gilg;Gfs; 
fhzg;gLfpd;wd. ,tw;wpw;Fg; ghy;gpahdp tisaq;fs; vd;W ngah;. 
,jw;Ff; FNuhNkhNrhk; Gilg;Gfs; vd;W miof;fyhk;. ,it Jhpjkhf 
RNA cw;gj;jp epfOk; ,yf;FfshFk;. Fwpg;ghf ,J ckpo;ePh; Rug;gpapy; 
fhzg;gLtjhy; ,tw;wpw;F ckpo;ePh; Rug;gp FNuhNkhNrhk;fs; vd;Wk; 
miof;fg;gLfpwJ.  
 

 cl;fU gFg;G eilngwhky; FNuhNkhNrhk; DNA njhlh;r;rpahf 
,ul;bg;gile;J Njhd;Wk; rNfhjuf; FNuhkhl;bl;fs; gf;fthl;by; 
njhFf;fg;gl;L ,e;jg; ghypBd; FNuhNkhNrhk; cUthfpwJ. ,e;j 
epfo;tpw;F vz;Nlhikl;lhrp]; vd;W ngah;. [Pd; ntspg;ghL> [Pd;fs; 
gbnaLj;jy; kw;Wk; RNA cUthjy; Nghd;wit ghypBd; FNuhNkhNrhkpy; 
epfo;fpd;wd. clyr; nry;fspy; jha;top kw;Wk; je;ijtopj; Njhd;wpa 
xj;jpirT FNuhNkhNrhk;fs; gf;fthl;by; xd;nwhnlhd;W njhlh; 
Gilajhff; fhzg;gLfpd;wd. ,jw;F cly ,izg;G vd;W ngah;.  
 

tpsf;F J}hpif FNuhNkhNrhk;fs;:  
 

 ,uhl;rr cl;fUitf; nfhz;l xU nry; My;fh mrplhGNyhpah kw;Wk; 
rykz;lhh; Cirl;Lfspy; Kjy; kpahl;bf; GNuh/Ng]pd; bg;NyhBd; 
Jiz epiyapy; tpsf;F J}hpif FNuhNkhNrhk;fs; fhzg;gLfpwJ. 
,ijg; gpsk;kpq; (1882) Kjd; Kjypy; fz;lwpe;jhh;. mlh;j;jpahd 
FNuhNkhNrhk; gFjp FNuhNkhNrhk; mr;ir cz;lhf;fp ,jpy; gy ePl;rpfs; 
fhzg;gLfpwJ. ,e;j ePl;rpfs; DNA itf; nfhz;Ls;sJ. ,jpy; RNA 
cw;gj;jp eilngWfpwJ.  
 

firapio: 
GNuhNfhpNahl;Lfspd; firapio:  
 

 GNuhNfhpNahl;Lfshd ghf;Bhpaq;fspy; ,lk; ngau cjTk; 
KWf;fpiofshy; Md xl;LWg;Gfs; firapiofs; vdg;gLk;. 
A+NfhpNahl;bf; firapio FWapioiaf;fhl;bYk; nky;ypajhf cs;sd. 
,jd; ,iog;gFjp gpsn[y;ypd; (Flagellin) vd;w Gujj;jhy; MdJ. 
firapio fPo;f;fz;l gFjpfisg; ngw;Ws;sJ.  

 ,jpy; mbg;gFjpahdJ irl;Nlhgpshr rt;TlDk;> nry; RtUlDk; 
njhlh;G nfhz;l gFjpahFk;. NkYk; FW tisT kw;Wk; ePz;l 
KWf;fpiofs; ,jpy; fhzg;gLfpd;wJ. ghf;Bhpahtpy; fioapioapd; 
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mbg;gFjpapy; cs;s tisaq;fis ce;jr; nra;a KWf;fpiofspd; Roy; 
epfo;T cjTfpwJ. ,J ghf;Bhpak; ,lk; ngau VJthfpwJ.  

 
 fpuhk; rhak; Vw;Fk; ghf;Bhpa firapioapd; mb gFjpapy; ,uz;L 

tisaq;fs; cs;sd. mit S kw;Wk; M MFk;. ,tw;Ws; S – tisak; 
nry; Rthpd; ngg;bNlhfpisf;fhDld; ,ize;Js;sJ. M – tisak; 
nry; rt;Tld; ,ize;Js;sJ. fpuhk; rhak; Vw;fhg; ghf;Bhpaq;fspy; ,U 
,izfspy; tisaq;fs; fhzg;gLfpd;wd. ,tw;wpy; Nky;Kidapy; ,U 
tisaq;fSk; mbKidapy; ,U tisaq;fSk; mike;Js;sd.  
 

 ,e;j ,U ,izfSk; ikaf; Nfhy; xd;wpdhy; ,izf;fg;gl;Ls;sd. 
,it L - ypg;Nghghyprhf;fiuL tisak;> P - ngg;bNlhfpisfhd; 
tisak;> S – rt;T Nky; mike;j tisak;> M – rt;T tisak; 
MFk;. ntsp ,izfshd L kw;Wk; P tisaq;fs; nry; RtUld; 
,ize;Js;sd. cs; ,izfshd S kw;Wk; M tisak; nry; rt;Tld; 
,ize;Js;ssd.  

 
firapio ,aq;Fk; nray;Kiw GNuhl;lhd; ,af;ftpir: 
     
GNuhlhd;fshy; kl;LNk firapioahdJ Rw;WfpwJ. ,jpy; ATP gq;F 
nfhs;tjpy;iy. firapioapd; mbg;gFjp tisaq;fspd; topahfg; 
GNuhl;lhd;fs; nry;ypDs; kPs; mDg;gg;gLtjd; %yk; firapiofs; 
Row;wg;gLfpd;wd. ,jd; tpisthy; ,af;fk; epfo;fpwJ. ,e;j tisaq;fs; jhd; 
Roy; tpir ,af;fpahFk;.  
irl;Nlhgpshrj;jpw;F cs;NsAk;> ntspNaAk; Vw;gLk; i`l;u[d;; madp nrwpT 
thl;lk; kw;Wk; kpd; ,ay; jpwd; thl;lk; ,uz;Lk; ,e;jg; GNuhl;lhd; ,af;f 
tpiria Vw;gLj;Jfpd;wd. ,e;j ,af;ftpirNa firapio ,af;fj;jpw;Ff; 
fhuzkhfTs;sJ. ,tw;Ws; GNuhl;lhd; nrwpT thl;lk; gpsh];kh rt;tpd; 
cs;Sk; ntspAk; Vw;gLk; Mf;rpfuzg; gh];ghpfuz nray; %yk; tpisfpwJ. 
ghf;Bhpaq;fspy; ,e;j Mf;rpfuzg; gh];ghpfuz nray; nry; rt;tpNyNa 
epfo;tJ Fwpg;gplj;jf;fjhFk;. vdNt> GNuhl;lhd; ,af;Ftpir gpsh];kh rt;tpy; 
eilngWk; ,lkhf cs;sJ.  
 
A+NfhpNahl;bf; firapio – nry; ,lk; ngah;jy;:  
 
ntsptUk; ePl;rpfs; MFk;. firapioapd; ,e;j ePl;rpfspd; ntsp gFjpapy; 9 
,iz N[hb ikf;NuhbA+g;A+y;fSk; ikag; gFjpapy; ,uz;L (xU N[hb) 
ikf;Nuh bA+g;A+y;fSk; (9 + 2) fhzg;gLfpd;wd. gpsh];kh rt;tpy; fhzg;gLk; 
ikf;Nuh bA+gpA+yh; ePl;rpNa firapio MFk;. firapioahdJ FWapioiaf; 
fhl;bYk; ePskhdJ (mjd; ePsk; 200 μm) firapioapy; Mf;Nrhdpk; vd;w 
mikg;G fhzg;gLfpwJ. ,jpy; ikf;NuhbA+gpA+y;fs; kw;Wk; bA+gpA+ypd; Gujk; 
,lk; ngw;Ws;sd. ,jd; mirTfs; ATP %yk; cUthf;fg;gLfpwJ.    
 
,lg;ngah;T:  
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iladpd; ngw;w ntspg;Gw ikf;NuhbgpA+y;fNs mirT ,af;fj;ij 
Vw;gLj;Jfpd;wd. ,e;j mirTfs; ATP %yk; cUthf;fg;gLfpwJ. bA+gpA+ypd; 
kw;WK; iladpd; ,tw;wpw;F ,ilNa cs;s ,ilTwTr; nraNy FWapio 
kw;Wk; firapiofspd; RUq;fp tphpjy; epfo cjTfpd;wd. ,tw;Ws; iladpd; 
%yf;$Wfs; ATP – f;fspy; ,Ue;J Mw;wiyg;ngw;W mUfike;j 
ikf;NuhbgpA+y;fis ,lkhw;wk; nra;fpwJ. ,e;j ,af;fk; FWapio my;yJ 
firapio tistjw;F cjTfpwJ.  
 
FWapio (Cilia):         
gpsh];kh rt;tpypUe;J Njhd;Wk; rpwpa Ez;zpiofs; #o;e;j gy ePl;rpfSf;Fr; 
FWapio vd;W ngah;. FWapio rt;tpdhy; #og;gl;L mbg;gFjp> rpW Nth;fs;> 
mbj;jl;L kw;Wk; ika mr;R Mf;Nrhdpkh (Shaft) nfhz;Ls;sJ. 
Mf;NrhdpkhthdJ xd;gJ N[hb ,ul;il ikf;NuhbA+gpA+y;fis tl;ltbtpy;  
 
v.Nfhiy FSf;Nfh]; nfhz;l Clfj;jpy; tsh;f;Fk;NghJ firapiofs; mw;W 
fhzg;gLfpwJ. Cl;lk; Fiwthf cs;s Clfj;jpy; tsh;f;Fk;NghJ firapio 
nfhz;ljhff; fhzg;gLfpwJ. firapio gw;wp ,jd; %yk; ehk; mwptJ ahJ? 
Cl;lk; nfhz;l #oYf;Fr; nry;yf; firapio Njitg;gLfpwJ.  
 
 
ntspg;Gwj;jpy; ngw;Wk; ikag;gFjpapy; ,uz;L bA+gpA+y;fs; nfhz;l 
mikg;igg; ngw;Ws;sJ (9 + 2) bA+gpA+ypd;fis nfhz;Ls;sJ. ikf;Nuh 
bgpA+y;fs; ntspg;Gwj;jpy; fhzg;gLk; ,ul;il ikf;NuhbgpA+y;fis iladpd; 
vd;w ,af;fg; Gujk; ,izf;fpwJ kw;Wk; ikag;gFjpapy; ,Uf;Fk; 
bA+gpA+y;fSlDk; ,izf;fpwJ. ntspg;Gw ,ul;il ikf;Nuh bA+gpA+y;fis 
nef;rpd; vd;w Gujg; nghUs; ,izf;fpd;wJ.  
 
nry;ypaypd; njhopy;El;gq;fs;:  
fz;zhbj; jfLfisj; jahhpj;jy; (Preparation of slides):  
 
Ez;Nzhf;fp %yk; fhz Ntz;ba khjphpapd; gFjpj;Nfw;gg; gy tifahd 
nghUs; ,ly; tiffs; cs;sd.  
 
KOg; nghUs; ,ly; (Whole mount): KO caphpdj;ijNah my;yJ mtw;wpd; 
rpwpa mikg;igNah> nghUs; ,ly; Kiwiag; gad;gLj;jpf; fz;zhbj; 
jfLfs; jahhpj;jyhFk;.  
 
eRf;F jahhpj;jy; (Squash): ,t;tif fz;zhbj;jfL jahhpj;jypd;NghJ 
nghUisf; fz;zhbj; jfl;bd; Nky; itj;J eRf;fp> cl;nghUis 
ntspg;gilahff; fhzr; nra;tjhFk;. vLj;Jf;fhl;L: kfue;jj; Jfs;fs;> 
Nth;Edp kw;Wk; kyh; nkhl;Lfspy; eilngWk; nry; gFg;Gfshd ikl;lhrp];> 
kpahrp]; epiyfs; Mfpatw;wpy; cs;s FNuhNkhNrhk;fis 
fhzg;gad;gLfpd;wJ.  
  
G+r;rpfs; (Smears): ,jpy; khjphpahdJ jput epiyapy; fhzg;gLk; (FUjp> 
Ez;zpaph;fis tsh;j;jy; kw;Wk; rpy) cWg;gpd; Nkw;gug;gpy; ,Ue;J 
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Ruz;bnaLf;fg;gl;l> G+r;rhf my;yJ cwpQ;rp vLf;fg;gl;litahFk;. 
vLj;Jf;fhl;L: vg;gpj;jPypa nry;fs;.  
rPty;fs; (Sections): khjphpapypUe;J ifapdhy; vLf;fg;gl;l rPty;fspy;> 
nky;ypa rPty; Jz;Lfisj; Njh;T nra;J> rhaNkw;wpf; fz;zhbj; jfl;by; 
,l;L nghUNsw;wk; nra;a Ntz;Lk;. vLj;Jf;fhl;L: jthuq;fspd; ,iy kw;Wk; 
jz;L.  
 
Ez;Gifg;glk; (Microphotography):  
Ez;Nzhf;fpapy; gpizg;ghd; (coupler) my;yJ fz;gFjp Vw;gp (eye-piece 
adapter) nfhz;L epow;glf;fUtpia (camera) nghUj;jpg; gpk;gj;jpd; mikg;ig 
cUg;ngUf;fk; nra;J Nrkpj;J itf;fyhk;. Ez;Nzhf;fpapy; cs;sikf;fg;gl;l 
epow;glf;fUtp %yk; vLf;fg;gLk; glk; Ez;Gifg;glk; 
(Microphotographmy;yJ Ez;Gifg;glf;fiy (Microphotography) vd;Wk; 
miof;fg;gLfpwJ.  
 
rhaNkw;Wk; njhopy; El;gq;fs; (Staining techniques):  
xU nry;ypd; gy;NtW gFjpfisf; fhz;gjw;Fr; rhaNkw;Wjy; kpfTk; 
Kf;fpakhff; fUjg;gLfpwJ. nry;ypy; fhzg;gLk; xt;nthU gFjpAk; ntt;NtW 
rhaq;fisg; gytpjkhf   Vw;Fk;jd;ik ngw;Ws;sJ. ,t;thW nry;fSf;Fk; 
jpRf;fSf;Fk; rhaNkw;Wk; El;gj;jpw;Fr; jpRNtjpapay; rhaNkw;Wjy; 
(histochemical staining) my;yJ jpRNtjpapay; (Histochemistry) vd;W ngah;.  
 
jpR Ntjpapaypy; nghJthfg; gad;gLj;jg;gLk; rhaq;fs;:  
  
t.vz; rhak; rhaj;jpd; epwk; Vw;Fk; jpwd;  

1. ,Nahrpd; ,sQ;rptg;G> rptg;G irl;Nlhgpshrk;> 
nry;YNyh];  

2. mrpl;Nlhfhh;ikd;> 
`PNkhl;lhf;rpypd; 

,sQ;rptg;G> rptg;G cl;fU> 
FNuhNkhNrhk;fs; 

3.  ePyk; cl;fU 

4. rh/g;uhdpd; rptg;G  nry;Rth; (ypf;dpd;) 

5. fhl;ld; ePyk; ePyk; G+Q;irapd; 
i`g;ghf;fs; 

6. #lhd; IV. 
#lhd; fUg;G  

fUQ;rptg;G> fUg;G ypg;gpLfs;  

7. Nfhkh];rp mlh; 
ePyk; 

ePyk; Gujk;  

8. N[d]; gr;ir  gRik fye;j ePyk; ikl;Nlhfhz;l;hpah  

9. I2KI fUePyk; Kjy; gOg;G jurk; 

10. lhy;A+bd; ePyk;  ePyk;> ePygr;ir  iryk;> ghuq;ifkh> 
Gwj;Njhy; 
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myF 7  
 

nry; Row;rp  
 
 

euk;G nry;fis (Neurons):  
khw;wPL nra;a KbAk;  
kdpj %isapd; ];nlk; nry;fs; - ngUk;ghyhd euk;G nry;fs; G0 
epiyapy; fhzg;gLfpd;wd. mit gFg;giltjpy;iy. euk;G nry;fs; 
kw;Wk; epA+Nuhfpspah (Neuroglia) ,wf;Fk; NghJ my;yJ Nrjk; 
vw;gLk;NghJ ,it epA+uy; ];nlk; nry;fshy; khw;wPL nra;ag;gLfpd;wd.  
 
ikl;Nlhn[d;fs;: 
capUs;s nry;fspd; Kf;fpag; gz;ghdJ mJ tsh;r;rpaile;J 
gFg;giltjhFk;. Gjpa nry;fs; Vw;fdNt ,Uf:Fk; nry;fspypUe;J 
gFg;giltjhy; Njhd;Wfpd;wd. nry; gFg;G %yk; nry; vz;zpf;if 
mjfphpf;fpd;wJ. ngw;Nwhh; nry; gFg;gile;J mjd; kuGg; nghUl;fs; Nra; 
nry;fSf;F flj;jg;gLfpd;wd.  
 
vl;th;l; thd; ngdpnld; vd;gth; ngy;[paj;jpd; nry;ypayhsh;. 
fUtpayhsh; kw;Wk; fly; rhh;e;j caphpayhsh;. mth; yPfp 
gy;fiyfofj;jpy; tpyq;fpay; Nguhrphpahf ,Ue;j nghOJ m];fhhp]; 
vd;w cUis GOtpy; nra;j Ma;Tfspd; %yk; nry; kugpaypy; 
fUj;Jf;is ntspapl;lhh;. FNuhNkhNrhk;fs; Fd;wy; gFg;gpy; vt;thW 
mikfpd;wd. vd;gijf; fz;lwpe;J tpsf;fpdhh;. Nfkpl;Lfspd; cw;gj;jp)  
 
nry;ypd; tuyhW:  
 
tUlk; mwptpayhsh; epfo;T  
1665 ,uhgh;l; `_f; 'nry;' vd;w nrhy;iy 

cUthf;fpdhh; 
1670-74 Md;Nlhd; /ghd; ypA+td; 

`hf; 
Kjd; Kjypy; capUs;s 
nry;fis (ghf;Bhpahtpd; mikg;G) 
Ez;Nzhf;fp %yk; fz;lwpe;jhh;.  

1831-33 ,uhgh;l; gpnusd; Kjd; Kjypy; Mh;fpl; Nth; 
nry;fspy; fhzg;gLk; cl;fUitf; 
fz;lwpe;jhh;.  

1839 n[d; ,thd;[pyp];lh Gh;f;Nd 
J.E. (gh;fd;[p)  

GNuhl;Nlhgpshrk; vd;w gjj;ij 
cUthf;fpdhh;. 

1838-39 M.J. ~yPld; kw;Wk; nry; Nfhl;ghl;bid Kd;nkhope;jhh;. 

1858 Ulhy;g; yl;tpf; fhuy; 
tph;r;nrs 

"Mkpdp]; nry;Yyh < nry;Yyh' 
('omnis cellula e  vd;w nry; 
Nfhl;ghl;il Kd;nkhope;jh;.  

1873 Mz;ld; ~;dpa;lh; "Mk;dp]; nry;Yyh < nry;Yyh" 
(omnis cellula e cellula") vd;w 
nry; Nfhl;ghl;il Kd;nkhope;jhh;.  
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1882 thy;j;jh; gpsk;kpq; ikl;lhrp]; vd;w gjj;ij 
cUthf;fpdhh;. FNuhNkhNrhk;fspd; 
nray;ghl;il tpsf;fpdhh;. 

1883 vl;th;l; thd; ngdpnld; cUis GOtpy; epfOk; nry; 
gFg;igf; fz;lwpe;jhh;.  

1888 jpNahlh; Nghtphp nrd;l;NuhNrhk;> FNuhNkhNrhk; 
Nfhl;ghl;il Kd; itj;jhh;.  

 
cl;fUtpd; gq;F:  
 
nry;ypd; nray;ghl;il xUq;fpizf;Fk; ikak; cl;fU vd;gij Kd;dNu 
fw;Ws;Nshk;. cl;fUtpd; kuGr; nra;jpfs;> FNuhNkhNrhk;fs; vd;w mikg;gpy; 
fhzg;gLfpd;wd. ,jd; jdpj;Jtk; gpd; tUkhW:  
 

 nry;ypd; nray;ghLfisf; fl;Lg; gLj;Jjy;  
 nry; gFg;gilAk;NghJ kuGr; nra;jpfs; efyhf;fk; nra;ag;gl;L xU 

nry;ypypUe;J kw;nwhU nry;ypw;F vLj;Jr; nry;yg;gLfpwJ.  
 ghypdg; ngUf;fj;jpd; NghJ NfkPl;Lfspd; ,izT epfo;e;J Gjpa 

Njhd;wy;fSf;F kuGg; gz;Gfisf; flj;Jjy;.  
 

FNuhNkhNrhk;fs;:  
cl;fU gFg;gilAk;NghJ> FNuhNkhNrhk;fs; neUf;fkhd gy RUs;fisf; nfhz;l 
mikg;ghf khWfpd;wd. ,e;j epiyapd; NghJ kl;LNk nry;fspy; FNuhNkhNrhk;fs; 
njspthff; fhzg;gLk;. kw;w Neuq;fspy; ,it kpf ePz;l> nky;ypa RUs;fsw;w 
,iofshf cs;sd. ,e;j epiyapy; nry;fis rhaNkw;Wk; NghJ Ez;kzpfis 
Nghy; cl;fUthdJ Njhw;wkspf;fpd;wJ. ,e;j Ez;kzpfSf;F FNuhkhl;bd; vd;W 
ngah;.  
 
FNuhNkhNrhk;fspd; ehd;F Kf;fpag; gz;Gfs; gpd;tUkhW:  
 
 FNuhNkhNhrk;fspd; tbtkhdJ jdpj; jd;ikAilaJ: nky;ypa> ePz;lnjhU 

FNuhNkhNrhkpy; rpwpa RUf;fk; xd;W fhzg;gLfpwJ. ,jw;Fr; nrd;l;Nuhkpah; 
vd;W ngah;. FNuhNkhNrhk;fspy; ,e;jr; nrd;l;Nuhkpah;fs; ve; ,yf;fpYk; 
fhzg;glyhk;. Mdhy; xt;nthU FNuhNkhNrhkpYk; mjw;fhd Fwpg;gpl;l ,lj;jpy; 
kl;LNk ,J fhzg;gLk;.  
 

 xU rpw;wpdj;jpw;Fhpa FNuhNkhNrhk; vz;zpf;if epiyahdJ. vLj;Jf;fhl;L: 
fz;nlypapy; 40 FNuhNkhNrhk;fs;> ntq;fhaj;jpy; 16 kw;Wk; kdpjdpy; 46 vd 
cs;sJ.  
 

 FNuhNkhNrhk;fs; ,izfshff; fhzg;gLfpd;wd. nry;ypy; FNuhNkhNrhk;fs; 
,izfshff; fhzg;gl;lhy; mit xj;jpirT ,iz FNuhNkhNrhk;fs; 

(Homologous pairs) vdg;gLfpd;wd. ,e;j ,iz FNuhNkhNrhk;fs; 
xt;nthd;Wk; xU ngw;NwhhplkpUe;J tUtjhFk;. vLj;Jf;fhl;lhf kdpjdpy; 46 
FNuhNkhNrhk;fspy; xt;nthU 23 FNuhNkhNrhk;fSk; ghypd ngUf;fj;jpd; NghJ 
xU ngw;NwhhplkpUe;J tUtJ Fwpg;gplj;jf;fJ.  
 

 FNuhNkhNrhk;fspd; efyhf;fk;: ,U cl;fU gFg;GfSf;fpilNa 
FNuhNkhNrhk;fs; RUsw;w epiyapy; Gyg;glhky; cs;sNghJ mjd; kuGg; 
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nghUs; ,ul;bg;gilfpwJ. ,jd; tpisthy; xU FNuhNkhNrhkpy; Njhd;Wk; xj;j 
mikg;Gila ,U ,iofSf;F FNuhkhl;bl;fs; vd;W ngah;.  
 

cl;fU gFg;G:  
 
cl;fU gFg;gpy; ikl;lhrp]; kw;Wk; kpahrp]; vd ,U tiffs; cs;sd. 
ikl;lhrp];rpd; NghJ Njhd;wpa Nra; nry;fspd; FNuhNkhNrhk; vz;zpf;if 

ngw;Nwhh; nry;iy Nghd;Nw mike;Js;sJ. ,e;epiyf;F ,ul;il kba (2n) epiy 
(Diploid) vd;W ngah;.  
 
nry; tsh;r;rpailAk; NghJ my;yJ ghypyh ,dg;ngUf;fj;jpy; Gjpa nry;fspd; 
Mf;fj;jpd; NghJ ikl;lhrp]; gFg;G eilngWfpwJ.  
 
kpahrp]; (Fd;wy; gFg;G) gFg;gpy; Njhd;WK; Nra; nry;fspy; jha; nry;ypd; 
FNuhNkhNrhk; vz;zpf;ifapy; rhp ghjp vz;zpf;if fhzg;gLfpwJ. ,e;epiyf;F 

xw;iw kba (n) epiy (Haploid) vd;W ngah;.  
 
ve;j xU cl;fU gFg;G eilngw;whYk; mjid njhlh;e;J irl;Nlhgpshrk; 
gFg;gile;j gpd;dNu jdp nry;fis (Nra; nry;fs;) cz;lhf;f KbAk;. ,jw;F 

irl;Nlhgpshr gFg;G (Cytokinesis) vd;W ngah;.  
 
nry; Row;rp:  
 
 tiuaiw: Gjpa nry;iy cUthf;Fk; njhlh;r;rpahd epfo;tpw;F nry; Row;rp 

vd;W ngah;. nry; Row;rpapd; NghJ gy khWjy;fs; Vw;gl;L Gjpa nry; njhif 

(Population) cUthf;fg;gLfpwJ. ,jid fz;lwpe;jth; gphpNth];l; kw;Wk; 
bA+khd;]; (1824) fz;lwpe;jdh;. ,e;j thpirahd epfo;T gy epiyfisf; 
nfhz;Ls;sd.   
 

nry; Row;rpapd; fhy msT:  
 

 nry; Row;rp epiyfspd; fhy msT nry;fspd; tiff;F Vw;wthW 
NtWgLfpwJ. A+NfhpNahl;bf; nry;yhdJ 24 kzp Neuj;jpw;F xUKiw 
gFg;gilfpwJ. nry; Row;rpahdJ ikl;lhbf; gFg;G epiy kw;Wk; ,ilf;fhy 
epiy vd ,uz;lhfg; gphpf;fg;gLfpwJ. nry; Row;rpapy; 95 tpOf;fhL fhy 
msit ,ilf;fhy epiy vLj;Jf; nfhs;fpwJ. kPjKs;s xU kzp Neuk; 
cl;fU gFg;g kw;Wk; irl;Nlhgpshr gFg;G vLj;Jf;nfhs;fpd;wd. nry; 
Row;rpapd; gy;NtW epiyfs; gpd;tUkhW  
 

gFgLk; kdpjr; nry;ypd; nry; Row;rp fhy msT:  
 

epiy fhy msT (kzpapy;)  
G1 11 

S 8 

G2 4 

M 1 
 
,ilf;fhy epiy:  
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 ,ilf;fhy epiy nry; gFg;gpy; mjpff; fhyk; nfhz;l epiy MFk;. Mdhy; 
,J Kw;wpYk; NtWgl;lJ vd;gj Fwpg;gplj;jf;fJ. ghh;g;gjw;F cl;fU xa;T 
epiyapy; ,Ug;gJ Nghd;WNjhd;Wk;. Mdhy; ,J cz;ikay;y. ,io Nghd;w 
mikg;gpypUe;J FNuhNkhNrhk;fs; ,e;epiyapy; tputpa mikg;ghf cs;sd. 
ngUk;ghyhd Neuq;fspy; ,e;epiyapd; NghJ ,it Guj cw;gj;jpapy; 
<LgLfpd;wd.  
 

C – msT vd;gJ `hg;yha;L (Haploid) cl;fUtpy; fhzg;gLk; DNA 
msitf; Fwpf;fpwJ. ,J gpf;Nfhfpuhkpy; nfhLf;fg;gLfpwj.  
 

G1 epiy – Kjy; ,ilntsp epiy:  

 G1 epiyapy; ,Uf;Fk; nry;fspy; DNA – tpd; msthdJ 2C Mf cs;sJ. 
,e;epiyapy; nry;yhdJ tsh;rpij khw;wr; nraypy; <Lgl;l tsh;r;rpf;Fj; 
Njitahd Gujk;> ypg;gpLfs;. fhh;Nghi`l;Nul;Lfs; kw;Wk; nry; 
Ez;ZWg;Gfshd ikl;Nlh fhz;bhpaq;fs;> vz;Nlhgpshr tiy Mfpatw;iw 
cUthf;Ffpd;wd. 
  

 gy;NtW jilg; Gs;spfs; nry; Row;rpiaf; fl;Lg;gLj;Jfpd;wd. G1 gbepiyapd; 
Kbtpy; Vw;gLk; jilg;Gs;sp 'tiuaW Gs;sp" (Restriction Point) vd;W 
miof;fg;gLfpwJ. xU nry;yhdJ nry; Row;rpapy; njhlh;e;J nray;gLtij 
my;yJ G0 vd;w mikjp epiyf;Fr; nry;tij kw;Wk; Fwpg;gpl;l nry;yhf 
khw;wk; miltij my;yJ gFglhky; ,we;J tpLtijj; jPh;khdpg;gjhf ,e;jj; 

jilg;Gs;sp jpfo;fpwJ. G1 epiyapy; nry;fs; gFglhky; jilgLtjw;Ff; 
fhuzk;.  
 

o Cl;lk; ,y;yhik  
o tsh;r;rp Cj;jpf;fhuzpfs; ,y;yhik my;yJ nry;fspd; nrwpT rhh;e;j 

jil 

o tsh;rpij khw;wk; mile;J G0 epiyf;Fr; nry;fpd;wJ.  
 

 nry;ypDs; fhzg;gLk; caph;Ntjpg; nghUl;fs; nry; gFg;gpidr; nray;glr; 
nra;fpwJ. ifNdr]; kw;Wk; irf;spd;fs; vd;w Gujq;fs; [Pd;fisAk; 
mtw;wpd; Gujq;fisAk; nray;glr; nra;J nry; gFg;gpidr; nray;gLj;JfpwJ. 
irf;spd;fs; G1 epiyapy; Kf;fpaj; jilg;Gs;spahf nray;gl;L xU 
nry;yhdJ gFg;gilfpwjh my;yJ gFg;gilahky; ,Uf;fpd;wjh vd;gijj; 
jPh;khdpf;fpd;wJ.  
 

lhyp (Dolly):  
G0 epiyapy; cs;s nry;fspd; DNA ,ul;bg; giltjpy;iy. Ml;bd; ghy; 

Rug;gpfspy; cs;s nry;iy Cl;lkw;w Clfj;jpy; tsh;e;J G0 epiyf;F 

cl;gLj;jp efyhf;fr; nraYf;F cs;shf;Fk; NghJ> mjd; G0 
cl;fUnfhLf;Fk; caphpd; mz;lr; irl;Nlhgpshrj;Jld; xUq;fpize;J fU 

Njhd;WfpwJ. ,JNt lhyp efyhf;fk; (Clone) Vw;gl cjtpaJ.   
 

G0 epiy  
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 rpy nry;fs; G1 epiyapypUe;J tpLgl;L mikjp epiyf;Fr; nry;fpd;wd. 

,e;epiyf;F G0 epiy vd;W ngah;. G0 epiyapy; nry;fs; ePz;l fhyk; nry; 
ngUf;fkilahky; ,Ue;J tsh;rpij khw;wj;ij kl;LNk nra;fpd;wd. Mdhy; 

ngUf;fk; miltjpy;iy. G0 epiyapy; cs;s nry;fs; RNA kw;Wk; 
Gujr;Nrh;f;if nray;fisf; Fiwe;j mstpy; nra;tJld; tsh;r;rpaw;w 

epiyapy; cs;sd. G0 epiy epiyaw;wJ. Kjph;e;j epA+uhd;> vYk;Gj; jir 
Mfpatw;wpd; nry;fs; G0 epiyapy; epiyj;JtpLfpd;wd. cfe;j nry; rhuh 

rkpf;iQ kw;Wk; tsh;r;rpf; fhuzpfs; fpilj;jhy; kl;Lk; G0 epiyia tpl;Lg; 
ngUf;fkilAk; epiyf;Fg; ngUk;ghyhd tpyq;fpdr; nry;fs; nry;y ,aYk;. 

,y;iynadpy; G0 epiyapNyNa epd;W tpLk;. G0 nry;fis tsh;tlf;f 

epiyapy; (Dormant) cs;s nry;fshff; fUjg;gLtjpy;iy.  
 

S – epiy – cUthf;f epiy - ,ilg;gl;l msTila DNA it nfhz;l nry;fs;:  
 

 DNA cw;gj;jpapy; ,Ug;gjhy; 2C – f;Fk; 4C – f;Fk; ,ilg;gl;l epiyapy; 
cs;sjhf ,J fUjg;gLfpwJ. DNA ,ul;bg;ghy; nry;ypd; tsh;r;rp njhlh;e;J 

epfo;tJld; `p];Nlhd; vd;w Guj %yf;$Wfs; cUthf;fg;gl;L. DNA-Tld; 
,izf;fg;gLfpd;wd. irl;Nlhgpshrj;jpy; nrd;l;hpNahy;fs; ,ul;bg;gilfpd;wd. 
,Wjpapy; DNA msthdJ 2C-apypUe;J 4C – Mf ngUf;fkilfpwJ.  
 

G2 epiy- ,uz;lhtJ ,ilntsp epiy – G2 kw;Wk; ikl;lhrp]; nry;fspy; 4C 
msT DNA fhzg;gLjy; 226 
 
Gujr; Nru;f;if kw;Wk; nry; Ez;ZWg;Gfs; cUthjy;> ikl;Nlhfhz;bupak;> 
gRq;fzpfk; gFg;giljy; fjpu;Nfhy; ,iofs; cUthjy; Mfpait ,e;epiyapd; 
rpwg;Gg;gz;GfshFk;. ,ijj; njhlu;e;J cl;fU gFg;G> irl;Nlhgpshr gFg;G 
eilngWfpwJ. DNA msT 4c- MfNt cs;sJ. bA+gpA+ypd; Guj Mf;fj;jpd; %yk; 

Ez; Foy; ,iofs; (Microtubles)Njhd;Wfpd;wd. Ez;Foy; ,iofs; xd;W Nru;e;J 
fjpu;Nfhy; ,iofis cUthf;fp cl;fU gFg;igr; nray;gLj;Jfpd;wd.  
 
Kjpu;r;rpia Cf;fg;gLj;Jk; fhuzpfs; (Maturation Promoting Factors - MPF) vd;w 
xU tifGujk; G2 fhyepiyapy; kl;LNk cUthf;fg;gLfpd;wd. ,f;fhuzpfs; 
,ilf;fhyepiy FNuhNkhNrhk;fshf cUntLf;f cjTfpd;wd. 
 

nry; Row;rpapy; G1, S kw;Wk; G2 epiyfspy; DNA rpijjy; jilg;Gs;sp 
nray;gLtJ Fwpggplj;jf;fJ.  
 
nry;gFg;G 
Vikl;lhrpd; Neu;Kfg; gFg;G 
 
Vikl;lhrp];> Neu;Kfg; gFg;G (Direct cell division)my;yJ njsptpyhrl nry; gFg;G 
(Incipient cell division)vd;Wk; miof;fg;gLfpd;wd. ,g;gFg;gpy; fjpu;Nfhy; ,iofs; 
Njhd;Wtjpy;iy. FNuhkhl;bd; nghUs; nrwpTw;W FNuhkhl;bd; nghUs; nrwpTw;W 
FNuhNkhNrhk;fs; cUg;ngWtjpy;iy. ,jpYk; fhupNahifdrp];> irl;Nlhifdrp];> 
irl;Nlhifdrp]; vd ,U epiyfs; cs;sd. 
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fhupNahifdrp]; 
 cl;fU gFg;giljy;. 
 cl;fUtpd; ,ilg;gFjpapy; ,Wf;fk; Vw;gl;L cLf;if tbtk; miljy;. 
 ,Wf;fk; Mokhfp cl;fU ,uz;lhfg; gpupjy;. 

 
irl;Nlhifdrp];  

 irl;Nlhgpshrk; gFg;giljy; 
 cl;fU ,Wf;fj;ijj; njhlu;e;J gpsh];khr; rt;tpYk; ,Wf;fk; cUthFjy;. 
 rt;tpy; epfOk; ,e;j ,Wf;fKk; ikak; Nehf;fp tpuptile;J 

(Centripetal),Wjpapy; irl;Nlhgpshrk; ,U gFjpfshf gpupe;J ,U nry;fs; 
cUthFjy;. 

 vLj;Jf;fhl;L: ghY}l;bfspd; FWj;njYk;G nry;fspd; gFg;g> guNkrpaj;jpd; 
 nghpa cl;fU gFg;G> caph;epiy jthuq;fspy; fhzg;gLk; KJikaile;J 
 rpije;J nfhz;bUf;Fk; nry;fspy; epfOk; gFg;G.  
 
Neh;Kfg; gFg;gpd; Fiwfs; 

 FNuhNkhNrhk;fs; rkkw;w mstpy; Nra;nry;fisr; nrd;wiljy;. 
 tsu;rpij khw;wk; kw;Wk; ,dg;ngUf;fk; Mfpatw;wpy; gpwo;rpfs; Vw;gLjy;. 

 
ikl;lhrp];: 
nry; gFg;gpd; Kf;fpa epfo;Tfspy; xd;whf cl;fU epfo;Tfs; cs;sd. ,tw;wpy; 
ikl;lhrp]; cl;fU gFg;G> jz;L Edp> Nth; Edp> jhtuj;jpd; gpw tsh; cWg;Gfspd; 
Mf;Fj; jpRf;fspy; eilngWfpwJ. jha; nry;ypd; FNuhNkhNrhk; vz;zpf;ifia 
xj;jpUg;gjhy; ,jw;Fr; rkepiy gFg;G (Educational Division)vd;W ngah;. 
 
 
%ba> jpwe;j ikl;lhrp];: 
%ba ikl;lhrp];: Kjypy; cl;fU ciw rpijahky; ,Ug;gJld; cl;fUtpDs; 
FNuhNkhNrhk;fs; vjpnujpu; JUtq;fis Nehf;fpr; nry;fpd;wd. vLj;Jf;fhl;L: gy 
xw;iwr; nry; A+NfupNahl;Lfshd <];l; kw;Wk; rspg; G+Q;irfs;. 
 
jpwe;j ikl;lhrp];: Kjypy; cl;fU ciw rpije;J. FNuhNkhNrhk;fs; ,uz;L 
njhFjpiaAk; cl;fU #o;e;J gpd;dh; kPz;Lk; cl;fU ciw kPz;Lk; 
cUthf;fg;gLfpwJ. vLj;Jf;fhl;L: ngUk;ghyhd jhtuq;fs; kw;Wk; tpyq;Ffs;. 
 
xU rpy tpyq;Ffs; jq;fsJ ,oe;j cly; njhFjp KOtijAk; jpUk;g 
caph;g;gpj;Jf; nfhs;s KbAk;.  
 
ikl;lhrp]; ehd;F epiyfisf; nfhz;Ls;sJ. mit GNuh/Ng];> nkl;lh/Ng];> 
mdh/Ng]; kw;Wk; BNyh/Ng]; 
 
GNuh/Ng];- ikl;lhrp]; gFg;gpy; mjpff; fhy msit vLj;Jf; nfhs;Sk; epiy 
,JthFk;. ePskhd> nky;ypa E}y;fisg; Nghd;w FNuhNkhNrhk; mikg;Gfs; 
,e;epiyapy; cUthfpd;wd. nrwpTw;w ,iofshf cs;s ,it ikl;lhbf; 
FNuhNkhNrhk;fs; vdg;gLfpd;wd. jhtur; nry;ypy; ,e;epiyapd; NghNj fjpu;Nfhy; 
,iofs; Njhd;Wfpd;wd. epA+f;fpspNahy];> cl;fU ciw rpijtJld;> kiwaj; 
njhlq;FfpwJ. ,e;epiyapy; Nfhy;if cWg;Gfs;> vz;Nlhgpshr tiy Mfpait 
fhzg;gLtjpy;iy. 
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tpyq;F nry;ypd; nrd;l;upNahy;fspypUe;J Ez; ,iofs; Njhd;wpr; nry;ypDs; 
vjpnujpu; JUtq;fs; Nehf;fp ,lg;ngau;r;rp milfpd;wd. ,e;j Ez; ,iofSf;F 
el;rj;jpu ,iofs; (Asters)vd;W ngau;. jhtur; nry;fspy; el;rj;jpu ,iofs; 
Njhd;Wtjpy;iy. 
 
nkl;lh/Ng]; - xU FNuhNkhNrhkpd; rNfhjup FNuhkhl;bl;fis ,izf;Fk; 
nrd;l;Nuhkpaupd; ifdl;NlhNfhu; gFjpapy; fjpu;Nfhy; ,iofs; bA+gpA+ypd; Gujj;jhy; 
Mdit. nry;ypd; ikaj; jsj;jpy; FNuhNkhNrhk;fs; neUf;fkhf miktjhy; 
cz;lhFk; mikg;G nkl;lh/Ng]; jl;L vdg;gLfpwJ. ,e;epiyapy; FNuhNkhNrhkpd; 
Gw mikg;G ed;F Gyg;gLfpwJ. 
 
nrd;l;Nuhkpaupy; fhzg;gLk; ifdpl;NlhNfhu; MdJ DNA Gujf; $l;Lg; nghUl;fshy; 
MdJ. ,J xU %d;W nkd;jfL tl;lj; jl;lhff; fhzg;gLfpwJ. nry;yhdJ 
mdh/Ng]; nry;tijf; fjph; ,io njhFg;G jil Gs;sp eph;zapf;fpwJ.  
 
mdh/Ng]; - xt;nthU FNuhNkhNrhKk; gpsTw;Wg; gpupAk; ,uz;L Nra; 
FNuhkhl;bl;fs; nry;ypd; vjpnujpu; JUtq;fis Nehf;fp ,lg;ngau;r;rp milfpd;wd. 
xt;nthU nrd;l;NuhkpaUk; fjph;Nfhy; ,iofs; RUq;Ftjhy; gpsTw;W> Nra; 
FNuhkhl;bl;fs; tpLtpf;fg;gLtJld; mit JUtk; Nehf;fp ,lg;ngah;r;rp 
milfpd;wd. xt;nthU gphpTw;w gFjpAk; ,uz;L FNuhkhl;bl;fis ngWfpwJ 
(rNfhjhp FNuhkhl;bl;fs; gphpjy; miljy;). rNfhjhp FNuhkhl;bl;fspd; gphpT kuG 
njhifaj;jpd; rkg;gphptilAk; epfo;thf ,jd; %yk; Kw;W ngWfpwJ.  
 
fjph; ,io njhFg;G jil ,yf;Fk;> mdh/Ng]pd; gphpepiy miljYk;  
nkl;lh/Ng]; epiyapypUe;J mdh/Ng]; epiyf;F Kd;NdWjiy xOq;FgLj;Jk; 

Gujq;fisr; rpijtilar; nra;a APC / C (Anaphase Promoting Complex/ 
Cyclosome) vd;w irf;NyhNrhk; cjTfpwJ. ,e;j APC vd;gJ mdh/Ng]; 
gphpepiyf;F Kd;NdWjiy Vw;gLj;Jk; $l;likg;ghFk;. A+gpFapbld; iyNf]; 

(Ubiquitine ligase) vd;w nehjpNa ,e;jf; $l;likg;ig Vw;gLj;JfpwJ. ,e;j APC 
/ C vd;w jpus; Gujk; xl;bizT Gujq;fisr; rpijf;fj; J}z;bf; fjph;Nfhy; 
,iofisr; RUq;fr; nra;fpwJ. vdNt jhd; FNuhkhl;bd;fshdJ nry; gFg;gpy; ,U 
JUtq;fis Nehf;fp efu KbfpwJ.  
 
BNyh/Ng]; - Nra; FNuhNkhNrhk;fs; ,U njhFjpfshfg; gpupTw;W vjpnujpu; 
Jutq;fis milfpd;wd. mj;Jld; fjpu;Nfhy; ,iofs; kiwfpd;wd. ,j;Jld; 
kuGg;nghUspd; gFg;ghd fhupNahifdrp]; (cl;fU gFg;G) KbTWfpwJ. ,jidj; 
njhlu;e;J irl;Nlhifdrp]; (irl;Nlhgpshr gFg;G) Vw;gLfpwJ. epA+f;spNahy]; 
kw;Wk; cl;fU rt;T kPz;Lk; cUthfpwJ. xt;nthU rNfhjupf; FNuhkhl;bLfspd; 
njhFg;igr; #o;e;J cl;fU rt;T Njhd;wpaTld; mit FNuhNkhNrhk;fs; vd 
miof;fg;gLfpd;wd.  
 
xt;nthU FNuhkhl;bl;Lk; mjw;nfd xU nrd;l;Nuhkpaiu ngw;Ws;sJ. gpd;dh; ,e;jf; 
FNuhNkhNrhk;fs; nky;ypa E}ypiofs; Nghyhfpd;wd. jhtur; nry; gFg;gpd; NghJ 
,uz;L Nra; nry;fSf;Fk; ,ilNa gpuhf;Nkhgpsh];Lfs; cUthfpd;wd. ,tw;wpd; 
,izthy; nry; jl;L Njhd;wp ,U Nra; nry;fs; cUthf;fg;gLfpd;wd. gphpAk; ,e;j 
,U Gjpa Nra; nry;fspYk; ngU %yf;$Wfs; kw;Wk; nry; Ez;ZWg;Gfs; 
gfph;e;jspf;fg;gl;L KOik ngw;w Nra; nry;fs; cUthfpd;wd.  
 
irl;Nlhifdrp]; 
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tpyq;F nry;fspy; irl;Nlhifdrp]; - tpyq;F nry;fspy; ,J gpsh];khr; rt;T 
RUq;Ftjhy; eilngWfpwJ. gpsh];kh rt;tpdhy; Vw;gLk; RUq;F tisak; Mf;bd; 
kw;Wk; ikNahrpd; Nru;e;j Ez; ,iofshy; MdJ. ,e;j ,iofs; cs;Nehf;fpr; 
RUq;f cjTk; tpir xd;W Njhd;wp ,Wjpapy; irl;Nlhgpshrk; ,U rk mstpy; 
rt;tpdhy; gpupf;fg;gLfpwJ. 
 
jhtur; nry;ypy; irl;Nlhifdrp];- BNyh/Ng]; epiyapy; irl;Nlhgpshrk; gpupaj; 
Jtq;FfpwJ. jhtuq;fspy; nry; jl;L ikag;gFjpapy; njhlq;fp ntsp Nehf;fp efu;e;J 
(Centrifugal) gf;fthl;by; nry;Rtiu milfpwJ. 
 
gpNuhf;Nkhgpsh];Lfspy; Ez;zpiofs; Mf;bd; ,iofs;> Nfhy;if cWg;GfspypUe;J 
Njhd;Wk; ntrpf;fps;fs;> vz;Nlhgpshr tiy Mfpait fhzg;gLfpwJ. 
fhu;Nghi`l;Nul;Lfshd ngf;bd; kw;Wk; n`kpnry;YNyh];irg; ngw;Wg; 
gpuhf;Nkhgpsh];bd; Ez;zpiofNshL efu;e;J ikag;gFjpapy; ,ize;J Gjpa 
gpsh];kh rt;tpid cUthf;FfpwJ. nry;Rtu; cUthf;fj;jpy; Kjy;epiyahdJ> 
Gjpjhfj; Njhd;wpa nry;fSf;F eLtpy; xU Nfhl cz;lhfpd;wJ. ,jw;Fr; nry; jl;L 
vd;W ngau;. nry;ypw;Fs; nry; jl;L tpuptile;J ikaj;jl;L cUthfpwJ. 
ikaj;jl;bd; ,UGwKk; nry;YNyhrpdhy; Md Gjpa nry; Rtu;fis ,U jhtur; 
nry;fSf;fpilNa cUthfpwJ. 
 
Njhy; nry;fs; kw;Wk; czTf; Fohia #o;e;Js;s nry;fs; njhlh;e;J ,we;J 
kiwtJld;> mt;tg;NghJ kPz;Lk; mij xj;j nry;fshy; khw;wPL  
 
 
ikl;lhrp];rpd; rpwg;gpay;Gfs;:  
 
jha; nry;iyg; Nghd;Nw xU efyhfg; Gjpa nry; xd;W Njhd;Wjy; (kuGg; nghUis 
,it xj;jpUj;jy;)  
 
1. epiyj;j kuGj;jd;ik: Nra; nry;fspd; kuGg; nghUshdJ jha; nry;iy xj;Jf; 

fhzg;gLfpwJ.  
 

2. tsh;r;rp: gy nry; caphpfs; cU tsh;r;rp milAk; NghJ mtw;wpd; jpRf;fspy; 
nry; ngUf;fkila cjTfpwJ. ,it midj;Jk; xj;j nry;fshfNt cs;sd.  
 

3. jpR rpijtijr; rPh; nra;jy; jpR rpijtilAk; NghJ Gjpa cUnthj;j nry;fs; 
ikl;lhrp]; gFg;gpd; %yk; cUthfpr; rpijT rhp nra;ag;gLfpwJ.  
 

4. ghypyh ,dg;ngUf;fk; : jha; nry;iy xj;j topj;Njhd;wy;fs;> ghypyh 
,dg;ngUf;fj;jpd; %yk; Njhd;w ,g;gFg;G cjTfpwJ. vLj;Jf;fhl;L: <];l; 
kw;Wk; mkPgh 
 

5. G+f;Fk; jthuq;fspy; Fkpo;j;jz;L> jz;lbf; fpoq;F> fpoq;Ffs;> kl;lepiyj; 
jz;Lfs;> XLnfhbfs; Mfpa midj;Jk; ikl;lhbf; gFg;gpdhy; Njhd;wpait. 
,it jha;j; jhtuj;ij tpl;L tpyfpg; Gjpa jhtuq;fs; Njhd;w cjTfpd;wd. 
vdNt FWfpa fhyj;jpy; mjpf vz;zpf;ifAila topj; Njhd;wy;fis 
ikl;lhrp]; gFg;gpd; %yNk cUthf;f ,aYk;;. kuG nghwpapay;> caph; 
njhopy;El;gtpaypy; ifahsg;gLk; jpR tsh;g;gpy; ,g;gFg;Ng Kf;fpag; 
gq;fhw;WfpwJ.  
 

6. ,og;G kPl;ly;: el;rj;jpu kPd;fspd; ,og;G mile;j fuq;fs; kPs; cUthjy;.  
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Fd;wy; gFg;G (kpahrp];):  
 

 Meious (kPNahk;) vd;w fpNuhf;fr; nry;ypw;Ff; Fd;wy; vd;W nghUs;gLk;. 
vdNt ,J Fd;wy; gFg;G vdg;gLfpwJ. ,g;gFg;gpy; FNuhNkhNrhk;fs; 
,izNrUk; epfo;thd rpdhg;rp]; fhzg;gLtJ ,jd; rpwg;ghFk;. mj;Jld; 
FNuhNkhNrhk;fspd; vz;zpf;ifapy; FiwjYk; Fwpg;gplj;jf;fJ. ghypdg; 
ngUf;fj;jpy; gq;fhw;Wk; cWg;Gfspd; jpRf;fspy; ,g;gFg;G epfo;fpwJ. ,jd; 
tpisthf cUthf;fg;gLk; NfkPl;Lfspy; jha; nry;ypd; FNuhNkhNrhk;fspd; 
vz;zpf;ifapy; ghjpasthff; FNuhNkhNrhk;fspd; vz;zpf;if fhzg;gLk;. 
vdNt Gjpa kuGr; Nrh;f;if mile;j tiffis cUthf;Ftjpy; ,g;gFjpg;G 
Kf;fpag; gq;fhw;WfpwJ.  
 

 tpyq;Ffspy; tpe;jfj;jpy; `hg;yha;L tpe;Jf;fs; cUthf;fTk; mz;lfj;jpy; 
`hg;yha;L Kl;ilfs; cUthf;fTk; ,g;gFg;G cjTfpwJ.  
 

 G+f;Fk; jhtuq;fspy; kfue;jg; igfspy; epfOk; ikf;Nuh];Nghh; Mf;fj;jpd; 
NghJ> #ypy; epfOk; nkfh];Nghh; Mf;fjpd; NghJk; ,g;gFg;G epfo;fpwJ. 
ikl;lhrp]; gFg;igg; Nghy; ,y;yhky;> ,g;gFg;gpy; kugpaypy; xt;thj Nra; 
nry;fs; cUthf;fg;gLfpd;wd. vdNt Gjpa kuGr; Nrh;f;if mile;j 
tiffis cUthf;f ,g;gFg;G Kf;fpag; gq;fhw;WfpwJ.  
 

kpahrp]; gFg;gpd; epiyfs;:  
 ,jpy; kpahrp]; gFg;G I, kpahrp]; gFg;G II vd ,U gFg;Gfshf epfo;fpd;wd. 

ikl;lhrp]; gFg;gpy; cs;sJ Nghy; ,jpYk; gFg;gilahj epiyapy; ,il 

epiy (Interphase) gFg;giltjw;F Kd; fhzg;gLfpwJ.  
 

kpahrp];rpy; cs;s GNuh/Ng]; I ePskhd> kpfTk; rpf;fyhd epiyahf 
cs;sJ. ,e;j epiyapy; xj;j FNuhNkhNrhk;fs; N[hb Nrh;fpd;wd. 

(Bivalents) 
 

kpahrp]; I – Fd;wy; gFg;G:  
 

 GNuh/Ng]; I: ePz;l fhy msT nfhz;Ls;sJ. ,J Ie;J Jiz epiyfshfg; 
gphpf;fg;gl;Ls;sJ. mitahtd: nyg;Nlhl;Bd;> irf;Nfhl;Bd;> ghf;fpBd;> 
bg;Nshl;Bd;> ilahifdrp];.  
 

 nyg;Nlhl;Bd;: ,e;jf; Jiz epiyapy; FNuhNkhNrhk;fs; xsp Ez;Nzhf;fp 
%yk; vspjpy; fhzf;$bajhf cs;sd. FNuhNkhNrhk;fs; RUq;fpf; FWFjy; 
epfo;fpwJ. rNfhjhp FNuhkhl;bl;fs; RUq;FtNj ,jw;Ff; fhuzkhFk;.  
 

 irf;Nfhl;Bd;: xj;jpirT FNuhNkhNrhk;fs; ,j;Jiz epiyapy; ,iz 
Nrh;fpd;wd. ,jw;Fr; rpdhg;rp]; vd;W ngah;. ,e;j rpdhg;rp]; epfo;T 
rpdhg;bdpky; njhFg;gpd; (Synaptonemal complex) cjtpahy; Vw;gLfpwJ. 
,jdhy; Njhd;Wk; ,iz FNuhNkhNrhk;fspd; njhFg;gpw;Fg; igthyz;l; vd;W 
ngah;. ,jpy; ,U FNuhNkhNrhk;fspd; ehd;F FNuhkhl;bl;fs; 
njhFjpailtjhy; ,J ehd;fik epiy (Tetrads) vdg;gLfpwJ.  
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 ghf;fpBd;: ,e;j epiyapy; igthyz;l; FNuhNkhNrhk;fspd; ehd;fik epiy 
(Tetrads) njspthfg; Gyg;gLfpwJ. kpahrp]; I y; igthyz;l; xt;nthd;Wk; 4 
FNuhNkhl;bl;fs;> 2 nrd;l;Nuhkpah;fisf; nfhz;Ls;sJ. xj;jpirT 
FNuhNkhNrhkpd; (Homologous chromosome) rNfhjhp FNuhkhl;bl;fs; 

FWf;nfjph; khw;wk; (Crossing over) eilg;ngw;w gFjpapy; kPs;Nrh;f;iff;F 

cjTk; ,yf;Ffs; (Recombination nodules) Njhd;Wfpd;wd. ,e;jj; Jiz 
epiyapd; Kbtpy; xj;jpirT FNuhNkhNrhk;fSf;fpilNa kPs; Nrh;f;if 
epfo;tJ KbTw;Wf; FWf;nfjph; khw;wk; ele;j gFjpapy; kl;Lk; 
FNuhNkhNrhk;fs; ,ize;Js;s epiy Vw;gLfpwJ. ,e;epfo;tpw;F hpfhk;gpNd]; 
vd;w nehjp cjTfpwJ.  
 

 bg;Nyhl;Bd;: rpdhg;bdpky; njhFg;G fiye;J fiuaj; njhlq;FfpwJ. 
FWf;nfjph; khw;wk; ele;J> xd;W my;yJ mjw;F Nkw;gl;l Gs;spfspy; 
xj;jpirT FNuhNkhNrhk;fs; gpize;j epiyapNyNa cs;sd. ,t;tpyf;fpy; 'X' 
tbt mikg;G fhzg;gLfpwJ. ,t;tpyf;Ffs; fah];khf;fs; (Chiasmate) 
vdg;gLfpd;wd. FNuhNkhNrhk;fspy; kPs; Nrh;f;if epfo;e;j ,yf;if ,e;jf; 
fah];khf;fs; Fwpf;fpd;wd. rNfhjhp FNuhkhl;bl;fs; neUf;fkhf 
,izTw;wpUe;jhYk; xj;jpirT FNuhNkhNrhk;fs; xd;iw tpl;L xd;W tpyfpa 
epiyapy; fhzg;gLk;. ,Ug;gpDk; ,it fah];kh ,yf;Ffspy; ,ize;Nj 
fhzg;gLfpd;wd. ,e;j Jiz epiyapy; ghy; tpyfpa epiyapy; fhzg;gLk;. 
,Ug;gpDk; ,it fah];kh ,yf;Ffspy; ,ize;Nj fhzg;gLfpd;wd. 
,e;j Jiz epiyapy; ghy; jd;ik kw;Wk; caphpfSf;Nfw;g ehl;fs; 
my;yJ tUlq;fs; tiu ePbf;Fk;. ngz; NfkPl;lhd Kl;ilapy; 
fUtsh;r;rpf;fhd Cl;lg;nghUl;fs; Nrkpj;J itf;fg; gl;Ls;sjhy; 
FNuhNkhNrhk;fspy; mjpNtfkhf gbNaLj;jy; eilngWfpwJ. ,jdhy; 
Vw;gLk; FNuhNkhNrhk; mikg;Ng tpyq;F nry;fspy; fhzg;gLk; tpsf;F 
J}hpif FNuhNkhNrhk; cUthf cjTfpwJ.  

 
 lahifdrp];: fha];khf;fs; KbTWjy; ,j;Jiz epiyapy; epfo;fpwJ. 

fjph;Nfhy; ,iofs; $Lfpd;wd. cl;fU ciw rpijaj; njhlq;FfpwJ. 
xj;jpirT FNuhNkhNrhk;fs; FWfpr; nrwptilfpd;wd. epA+f;spNahy]; 
kiwfpwJ.  
 

 nkl;lh/Ng]; I: ,uz;L xj;jpir FNuhNkhNrhk;fspd; nrd;l;NuhkpaUld; 
fjph;Nfhy; ,iofs; ,izfpd;wd. ,it Nrh;e;j igthyz;Lfs; nry;ypd; 
ikag; gFjpapy; mikfpd;wd. ,jw;F nkl;lh/Ng]; jl;L (metaphase plate) 
vd;W ngah;. xt;nthU igthyz;l;Lk; ,U nrd;l;Nuhkpah;fs; kw;Wk; ehd;F 
FNuhkhl;bl;fis ngw;Ws;sd. nkl;lh/Ng]; jl;by; cs;s xj;jpirT 
FNuhNkhNrhk;fs;> rPuw;w guty; fhuzkhfr; rhh;gpd;wp xJq;Fjy; eilngWfpwJ.  
 

 mdh/Ng]; I: xj;jpirT FNuhNkhNrhk;fs; xd;iw tpl;L xd;W gphpjy; 
,e;epiyapy; epfo;fpwJ. fjph;Nfhy; ,iofs; RUq;Ftjhy; ,J Vw;gLfpwJ. 
xt;nthU xj;jpirT FNuhNkhNrhk; ,izfspy; cs;s ,uz;L 
FNuhkhl;bl;fSk; gFglhj KOr; nrd;l;NuhkpaUk; nry;ypy; vjpnujph; 
JUtq;fis Nehf;fpr; nrd;wilfpd;wd. FNuhNkhNrhk;fspd; vz;zpf;if 
rhpghjpahff; FiwtJ ,e;epiyapy; jhd; epfo;fpwJ. vjpnujph; JUtq;fis 
mile;j xj;j FNuhNkhNrhkpy; xd;W jha;top te;jjhfNth my;yJ je;ij 
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top te;jjhfNth ,Uf;fpwJ. rNfhjhp FNuhkhl;bl;fs; nrd;l;nuhkpaUld; 
,ize;J fhzg;gLtJ Fwpg;gplj;jf;fJ.  
 

 BNyh/Ng]; I: xt;nthU JUtj;jpYk; `hg;yha;L FNuhNkhNrhk; njhFg;G 
fhzg;gLfpwJ. ,jdhy; `hg;yha;L vz;zpf;ifAila xU Nra; nry;fs; 
,jdhy; cUthf KbfpwJ. JUtj;jpYs;s xt;nthU njhFg;igAk; rt;T 
#o;tjhy; xU cl;fU cUthfpwJ. Njhd;wpa cl;fUtpy; FNuhNkhNrhk;fs; 
FNuhkhl;bd; ,iofshf khWtJld; epA+f;spNahyRk; cUthfpwJ.  
 

 jhtuq;fspy; Fd;wy; gFg;gpd; NghJ fhhpNahifdrp]; mLj;J 
irl;Nlhifdrp]; epfo;tjhy; nry;jl;L cz;lhfp> ,U Nra; nry;fs; 
cUthfpd;wd. ,e;epiyf;F ,U nry; epiy (Dyad) vd;W ngah;. ,uz;L 
kpahrp]; gFg;gpw;Fk; ,ilNa FWfpa fhyj;jpy; mike;j xU epiy 
cUthfpwJ. ,jw;Fg; gFg;gpilf;fhyk; (Interkinesis) vd;W ngah;.  
 

kpahrp]; II – rkepiy gFg;G:  

 ,g;gFg;gpw;F ikl;lhbf; kpahrp]; vd;W ngah;. ikl;lhrp]; gFg;igg; Nghy; 
epfo;tNj ,jw;Ff; fhuzk;. ,jpYs;s epiyfs; gpd;tUkhW:  
 

 GNuh/Ng]; II: ,uz;L FNuhkhl;bl;fis nfhz;l FNuhNkhNrhk; Fl;ilahfp> 
Ruq;fp> mlh;j;jp mile;J> fz;Zf;Fg; Gyg;glf;$bajhf cs;sd. cl;fU 
rt;T kw;Wk; epA+f;spNahy]; kiwfpd;wd. ,jidj; njhlh;e;J Gjpa fjph;Nfhy; 
,iofs; nry;ypd; mr;rpw;Ff; FWf;fhf mike;j ,U JUtq;fspypUe;J 
Njhd;Wfpd;wd.  
 

 nkl;lh/Ng]; II : xt;nthU nry;ypYk; cs;s xj;jpirtw;w FNuhNkhNrhk;fs; 
fjph;Nfhy; ,iofSf;Ff; FWf;Nf mike;j ikaj;jl;by; mike;J 
nkl;lh/Ng]; jl;L xd;W Njhd;WfpwJ. fjph;Nfhy; ,iofs; rNfhjhp 
FNuhkhl;bl;fspd; nrd;l;NuhkpaUld; gpizfpd;wd.  
 

 mdh/Ng]; II : xt;nthU FNuhNkhNrhkpd; nrd;l;NuhkpaUk; Jz;bf;fg;gLtjhy; 
mjd; rNfhjhp FNuhkhl;bl;fs; gphpe;J JUtq;fis Nehf;fp efh;fpd;wd. ,J 
fjph;Nfhy; ,iofs; RUq;Ftjhy; epfo;fpwJ.  
 

 BNyh/Ng]; II ,e;epiyapy; `hg;yha;L FNuhNkhNrhk;fisg; ngw;w ehd;F 
cl;fU cUthfpd;wd. fjph;Nfhy; ,iofs; kiwfpd;wd. cl;fU ciw kw;Wk; 
epA+f;spNahy]; kPz;Lk; cUthfpwJ. ,e;j cl;fU gFg;G KbTw;wJk; 
irl;Nlhgpshr gFg;G epfoj; njhlq;FfpwJ. nry;jl;Lfs; Njhd;wp ehd;F xw;iw 
klq;F FNuhNkhNrhk;fis nfhz;l Nra; nry;fs; cUthfpd;wd. ,jw;F 
ehd;F nry; epiy (Tetrad) vd;W ngah;.   

 
kpahrp];rpd; Kf;fpaj;Jtk;:  
 

 caphpfspy; tiuaWf;fg;gl;l epiyahd vz;zpf;ifapy; FNuhNkhNrhk;fisg; 
ngw;wpUf;f ,g;gFg;G cjTfpwJ.  
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 ,g;gFg;gpy; FWf;Nf fyj;jy; epfo;tjhy; xj;jpirT FNuhNkhNrhk;fSf;F 
,ilNa kuGg; nghUs; ghpkhw;wk; Vw;gl;Lg; Gjpa gz;Gr; Nrh;f;if Njhd;w 
VJthfpwJ. Gjpa gz;G Nrh;f;ifahy; epfOk; NtWghLfs; ghpzhkk; epfo 
%ykhfj; jpfo;fpwJ.  
 

 caphpdq;fs; gy;NtW #o;epiy eph;ge;jj;ij rkhspf;f cjTk; mikTfisg; 
ngWfpd;wd.  
 

 ikl;Nlhn[d; : nry; Row;rp kpif ngUjiy Cf;fg;gLj;Jk; fhuzpf;F 
ikl;Nlhn[d; vd;W ngah;. [pg;nuy;ypd;> vj;jpypd;> ,z;Nlhy; mrpl;bf; mkpyk;> 
ifndl;bd;fs; Mfpait jhtu ikl;Nlhn[d;fs; MFk;. ikl;lhbf; gFg;gpd; 
msit mjpfhpf;f ,it cjTfpd;wd.  
 

 ikl;lhbf; er;Rfs; (ikl;lhbf; xLf;fpfs;): ikl;lhbf; nry; gFg;igj; jil 
nra;Ak; rpy Ntjp nghUl;fs; ikl;lhbf; gFg;ig xLf;Fk; er;Rfs; 
vdg;gLfpd;wd. vLj;Jf;fhl;L: fhy;rprpd;.  

 
jhtur; nry; gFg;gpw;Fk;> tpyq;F nry; gFg;gpw;Fk; cs;s NtWghLfs;:  
 

jhtu nry; gFg;G  tpyq;F nry; gFg;G  
nrd;l;hpNahy;fs; fhzg;gltpy;iy  nrd;bNahy;fs; fhzg;gLfpd;wd.  
el;rj;jpu ,iofs; cUthtJ ,y;iy el;rj;jpu ,iofs; cUthfpd;wd.  
nry; gFg;gpd; NghJ nry;jl;L cUthfpr; 
irl;Nlhgshr gFg;G epfo;fpwJ.  

nry; gFg;gpy; irl;Nlhgpshr gFg;G 
rt;tpy; epfOk; cl;FopT %yk; 
epfo;fpwJ.  

,g;gFg;G nghJthf Mf;Fj;jpR nry;fspy; 
epfo;fpwJ.  

cly; KOtjpYk; cs;s jpRf;fspy; 
epfo KbAk;  

 
ikl;lhrp];> kpahrp]pd; NtWghLfs;:  
 

ikl;lhrp]; kpahrp]; 
xU Kiw gFg;gilfpwJ ,U Kiw gFg;gilfpwJ  
FNuhNkhNrhk;fspd; vz;zpf;if jha; 
nry;ypy; ,Ug;gijg; Nghd;Nw ,U Nra; 
nry;fspYk; ,Uf;fpd;wJ.  

FNuhNkhNrhk;fspd; vz;zpf;if ehd;F 
Nra; nry;fspy; ghjp msthff; 
Fiwf;fg;gLfpwJ.  

nkl;lh/Ng]; jl;by; xj;jpirT 
FNuhNkhNrhk;fs; ikag;gFjpapy; 
jdpj;jdpahf mikfpd;wd 

nkl;lh/Ng]; jl;by; xj;jpirT 
FNuhNkhNrhk;fs; ,izahf 
ikag;gFjpapy; mikfpd;wd.  

xj;jpirT FNuhNkhNrhk;fs; ,iz 
Nrh;tjpy;iy  

xj;jpirT FNuhNkhNrhk;fs; ,iz 
Nrh;e;J igthyz;Lfs; Njhd;Wfpd;wd.  

ifah];khf;fs; Njhd;Wtjpy;iy. vdNt 
FWf;nfjph; khw;wk; eilngWtjpy;iy 

ifah];khf;fs; Njhd;Wtjhy; FWf;nfjph; 
khw;wk; epfo;fpwJ.  

Nra; nry;fs; jha; nry;iyg; NghyNt 
kuGg; nghUisg; ngw;wpUf;fpwJ.  

Nra; nry;fs; jha; nry;fspypUe;J 
khWgl;l kuGg; nghUisg; ngw;wit. 

,uz;L Nra; nry;fs; cUthfpd;wJ.  ehd;F Nra; nry;fs; cUthfpd;wJ.  
 

 

vz;Nlhikl;lhrp];:  
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 cl;fU gFg;G kw;Wk; irl;Nlhgpshrg; gFg;G epfohky; FNuhNkhNrhk;fs; 
kl;LNk ,ul;bg;gjhy; xNu nry;ypDs; gy efy;fs; Njhd;Wk; epiyf;F 
vz;Nlhikl;lhrp]; vd;W ngah;. ,g;gFg;gpy; FNuhNkhdpkhf;fs; gphpahky;> 
xd;Nwhnlhd;W njhlh;Gw;W ,Ug;gjhy; FNuhNkhNrhk;fis cUthf;f 
Kbtjpy;iy. cl;fU ciw rpijtjpy;iy kw;Wk; fjph;Nfhy; ,iofs; 
cUthFtjpy;iy. ,t;tif gFg;G bNuhNrh/igyhtpd; ckpo;ePh; Rug;gp kw;Wk; 
gpw G+r;rpfspy; fhzg;gLfpwJ. ,e;jj; jpRf;fspy; cs;s nry;fspy; mRuf; 
FNuhNkhNrhk;fs; (ghypBdp) fhzg;gLfpwJ. xt;nthU njhFg;gpYk; Mapuj;jpw;F 
mjpfkhd FNuhkhl;bl;fs; xd;Wld; xd;W njhlh;Gilajhfj; njhFf;fg;gl;L 
my;yJ ,izf;fg;gl;Lf; fhzg;gLfpwJ. vLj;Jf;fhl;L: ghypBd; 
FNuhNkhNrhk;fs;.  
 

el;rj;jpu ,ioaw;w gFg;G (Anastral):  
 

 ,J jhtuq;fspy; nry;fspy; kl;LNk fhzg;gLfpd;wd. nrd;l;hpNahy;fs; 
,y;yhikahy; el;rj;jpu ,iofs; gFg;gpd; NghJ cUthtjpy;iy. fjph;Nfhy; 
,iofs; kl;Lk; ikl;lhrp];rpy; cUthfpwJ.  
 

el;rj;jpu ,io ngw;w nry;gFg;G (Amphiastral):  
 

 ,tw;wpy; nrd;l;hpNahy;fs; ,Ug;gjhy;> fjph;Nfhy; ,iofSld; JUtq;fspy; 
el;rj;jpu ,iofSk; Njhd;Wfpd;wd. ,J tpyq;F nry;fspy; kl;LNk 
fhzg;gLfpwJ. ,t;thW ,Utif ,iofs; cUthtjhy; ,jw;F Mk;/gp 
M];l;uy; tif gFg;G vd;W ngah;.  
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11th myF – 8  

 
caph; %yf;$Wfs;  

 
nry;ypd; mikgigg;gw;wp mwpe;J gpd;G> ehk; ,g;nghOJ Fwpg;gpl;l gzpf;Fg; 
nghWg;ghf cs;s nry;ypd; Ntjp $Wfisg; gw;wpf; njhpe;Jnfhs;syhk;. 
nghJthf Ntjpf;$l;lhf cs;s fdpk kw;Wk; fhpkr; Nrh;kq;fNs nry; xd;wpd; 
midj;Jg; gFjpf; $Wfspd; Mf;fj;jpw;F cjTfpd;wd. ,tw;wpy; fdpkf; 
$l;Lg; nghUl;fSs; jdpk cg;Gfs;> fdpk madpfs; kw;Wk; ePh; Mfpait 
mlq;Fk;.  
 
fhpkf;$l;Lg; nghUl;fs; vd;git fhh;Nghi`l;Nul;Lfs;> ypg;gpLfs;> mkpNdh 
mkpyq;fs;> Gujq;fs;> epA+f;spNahilLfs;> `hh;Nkhd;fs; kw;Wk; itl;lkpd;fs; 
Nghd;wit MFk;. nry;ypDs; mike;Js;s ePh;kj; jputj;jpy; rpy 
fhpkg;nghUl;fs; $o;k epiyapy; mike;Js;sd. ePH;k my;yhj ypg;gpL glyq;fs; 
kw;Wk; nry; Rth;fspy; gpw fhpkr;Nrh;kq;fs; mike;Js;sd. Fwpg;gpl;l 
%yf;$Wfis cs;nsLg;gjd; %yKk; rpytw;iw ntspNaw;Wtjd; %yKk; 
,t;Ntjpj;njhFjp KOtijAk; nry; epiyahfj; jf;fitj;Jf; nfhs;fpwJ.  
 
tsh;r;rpf;Fj; Njitg;gLk; fdpkq;fs; ,uz;L tifg;gLk; - mjpf mstpy; 
Njitg;gLk; ngUCl;l %yq;fs; (vLj;Jf;fhl;L : nghl;lhrpak;> gh];gu];> 
fhy;rpak;> nkf;dPrpak;> ry;/gh; kw;Wk; ,Uk;G). kpff; Fiwe;j msT 
Njitg;gLk; Ez; Cl;l %yq;fs; (vLj;Jf;fhl;L – Nfhghy;l;> Jj;jehfk;> 
Nghuhd;> jhkpuk;> khypg;bdk; kw;Wk; khq;fdP];). Fiwe;j mstpy; Njitg;gLk; 
,k;%yq;fs; nehjpfspd; nray;ghl;bw;F cjTfpd;wd. vLj;Jf;fhl;lhf 
xypNfhrhf;fiuLfs; kw;Wk; fpisf;NfhGujq;fspd; cUthf;fj;jpw;Fg; khq;fdP]; 
Njitg;gLfpwJ. iel;u[id epiygLj;j cjTk; iel;Nuh[pNd]; nehjpapd; 
nraYf;F khypg;bdk; mtrpakhfpwJ.  
 

 
 

 
 

 ePh;  
 
 ml;ltizapy; Fwpg;gpl;Ls;sgb midj;J caphpdq;fspYk; kpf mjpfg;gbahff; 

fhzg;gLk; gFjpf;$W ePh; MFk;. Gtpapd; midj;J caphpdq;fSk; jtph;f;f 

gFjpf;$W  nry; vilapy; 
fhzg;gLk; nkhj;j 

tpOf;fhL  
ePh;  70 
Gujq;fs; 15 
fhh;Nghi`l;Nul;Lfs;  3 
ypg;gpLfs;  2 
epA+f;spf; mkpyq;fs;  66 
madpfs;  44 
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Kbahj gb ePUld; gpizAw;Ws;sd. kdpjr; nry;ypy; 70 tpOf;fhLk;> jhtu 
caph;Gy; vilapy; 95 tpOf;fhLk; ePuhy; MdJ.  

 
krU vkl;Nlh vd;gth; ciwe;j ePH;gbfq;fs; Ftpe;j vz;z Mw;wy;fis 
mtw;wpd; kPJ nrYj;Jk; NghJ mjw;Nfw;whw;Nghy; jdJ tbtj;ij khw;wpf; 
nfhs;tijf; fz;Lgpbj;jhh;.  
 
ePhpd; Ntjpapay;:  
ePh; vd;gJ rt;tpd; CNl vspjpy; fle;J nry;Yk; JUtj;jd;ik nfhz;l 
%yf;$whFk;. xU ePh; %yf;$wpd; ,ul;il vjph;kpd; Rik ngw;w Mf;]p[d; 
mZ mUfike;j ,U %yf;$Wfspd; i`l;u[d; mZf;fSld; vyf;l;uhid 
gfph;tjd; %yk; i`l;ui[d; gpizg;Gfs; Vw;gLfpd;wd. ,g;gpizg;ghy; 
ePh;%yf;$Wfs; $l;bizaKbfpwJ. ,f;$l;bizT %yk; xd;NwhL xd;W 
xl;bf;nfhz;L mLf;Fw;w mikg;ghfpd;wd.  
 

ePhpd; gz;Gfs;:  
 

 xl;bizT kw;Wk; $l;bizTj; jd;ik nfhz;lJ.  
 Mtpahjypd; cs;Siw ntg;gj;ij mjpfkhff; nfhz;lJ.  
 mjpf cUF epiy kw;Wk; nfhjpepiy nfhz;lJ 
 cyfshtpa xU fiug;ghdhfj; jpfo;fpwJ.  
 mjpfj; jd; ntg;g Vw;G jpwd; nfhz;lJ.  

 
Kjd;ik kw;Wk; ,uz;lhk; epiy tsh;rpij khw;wg; nghUl;fs;:  
 
ngUk;ghyhd jhtuq;fs;> G+Q;ir kw;Wk; gpw Ez;zpaphpfs; gy fhpk %yf;$Wfis 
cw;gj;jp nra;fpd;wd. ,g;gFjpf;$Wfs; tsh;rpijkhw;wg; nghUl;fs; vd 
miof;fg;gLfpd;wd. ,it tsh;rpij khw;wj;jpd; ,ilg;gl;l nghUs; kw;Wk; cw;gj;jp 
nghUl;fshf cs;sd. rpW %yf;$Wfisf; Fwpg;gpl tsh;rpij khw;wg;nghUs; 

(Metabolites) vd;w nrhy; nghJthfg; gad;gLfpwJ. tsh;rpij khw;wj;jpy; gq;F 

ngWk; mbg;gilapy; Kjy; epiy tsh;rpij khw;wg; nghUl;fs; (Primary 
metabolites) kw;Wk; ,uz;lhk; epiy tsh;rpij khw;wg; nghUl;fs; (Secondary 
metabolites) vd ,uz;lhf tifg;gLj;jg;gLfpwJ.  
 
xU caphpdj;jpd; mbg;gil tsh;rpij khw;w epfo;Tfshd xspr;Nrh;f;if> Rthrpj;jy;> 
Guj kw;Wk; ypg;gpL tsh;rpij khw;wk; Nghd;wtw;wpw;F Njitg;gLk; Nrh;kq;fs; 
Kjd;ik tsh;rpij khw;wg; nghUl;fs; vdg;gLfpd;wd.  
 
caphpdq;fspd; tsh;rpij khw;wj;jpy; gq;Nfw;fhj> tsh;r;rp kw;Wk; cUthf;fj;jpy; 
Neub gq;F tfp;f;fhj gy fhpkf; $l;Lg;nghUl;fis cUthf;Ffpd;wd. ,it 
,uz;lhk; epiy tsh;rpij khw;wg; nghUl;fs; vdg;gLfpd;wd.  
 
khh;gpd; vd;w my;fyha;L Kjd; Kjypy; fz;lwpag;gl;lJ. ,J Xg;gpak; ghg;gp 
(gg;ghth; rhk;dp/nguk;) vd;w jthuj;jpypUe;J vLf;fg;gl;lJ. ,J NehahspfSf;F 
mjpf typ Vw;gLk; NghJ typepthuzpahfTk;> ,Ukiyf; fl;Lg;gLj;Jk; kUe;jhfTk; 
gad;gLfpwJ.  
 

tsh;rpij khw;wg; nghUl;fs; vLj;Jf;fhl;L 
Kjy;epiy tsh;rpij khw;wg; nghUl;fs;  
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nehjpfs;  GNuhl;bNa];> iyg;Ng];> 
nguhf;]pNl];  

mkpNdh mkpyk; GNuhypd;> ypA+rpd;  
fhpk mkpyk; mrpl;bf; mkpyk;> yhf;bf; 

mkpyk; 
itl;lkpd;fs;  A, B, C  

,uz;lhk; epiy tsh;rpij khw;wg;nghUl;fs;  
epwkpfs;  fNuhl;bdha;Lfs;> 

Me;Njhrahdpd;fs;  
my;fyha;Lfs;  khh;/gpd;> Nfhild; 
,d;wpaikahj vz;nza; vYkpr;ir Gy; vz;iz> 

Nuh[h vz;nza; 
er;Rfs;  mg;hpd;> iurpd;  
nyf;bd;fs; fhd;Nfdthypd; A  
kUe;J nghUl;fs;  tpd;gpsh];bd;> Fh;Fkpd; 
gy;gbahf;fg; nghUl;fs;  ,ug;gh;> gprpd;> nrhy;YNyh];  

 
fhpk %yf;$Wfs;:  
 
fhpk my;yJ caphp %yf;$Wfs; rpwpa kw;Wk; vspaitahf ,Uf;fyhk;. ,e;j vspa 
%yf;$Wfs; gy Nrh;e;J rpf;fyhd %yf;$Wfs; cUthdhy; mit ngU%yf;$Wfs; 
vdg;gLfpd;wd. ,it ehd;F tiffisf; nfhz;Ls;sd mit fhh;Nghi`l;Nul;Lfs;> 
ypg;gpLfs;> Gujq;fs; kw;Wk; epA+f;spf; mkpyq;fs;> ypg;gpLfisj; jtpu kw;w ngU 
%yf;$Wfs; khNdhnkh;fs; vd;w gy xj;j myFfspd; ,izthy; Njhd;Wk; gy;NtW 
ePsKila rq;fpypfyhf cUthfpd;wd. ,e;j xj;j myFfis cila rq;fpypfs; 

ghypnkh;fs; (Polymers) vdg;gLfpd;wd.  
 
fhh;Nghi`l;Nul;Lfs;:  
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 fh;Nghi`l;Nul;Lfs; ePh; kw;Wk; fhh;gdhy; Md fhpkf; $l;Lg; nghUl;fshFk;. xU 

ePh; %yf;$W xU fhh;gDld; Nrh;e;J CH2O vd;w xd;iw myF xd;W 
cUthfpwJ. ,j;jifa vz;zw;w myFfs; nfhz;l gFjp fhh;Nghi`l;Nul; 
vdg;gLk;. ,J (CH2O) vd Fwpg;gplg;gLfpwJ. ,jpy; 'n' vd;gJ 3 Kjy; 7 
tiuapyhd myFfisf; Fwpf;Fk; vz;zhf cs;sJ.  

 ,t;tyFfisr; rhf;fiuLfs; (Saccharides) vdTk; miof;fyhk;. xw;iwr; 

rhf;fiuilg; ngw;w khNdhrhf;fiuLfs; (Monosaccharides), ,Urhf;fiuLfisg; 
ngw;w ilrhf;fiuLfs; (Disaccharides) vd;w fhh;Nghi`l;Nul;LfNs nghJthfr; 
rh;f;fiufs; vdf; fUjg;gLfpd;wd. ,it ,dpg;Gr; Rit nfhz;L ePhpy; 
fiugitahf cs;sd.  

 

xw;iwr; rhf;fiuLfs; - vspa rh;f;fiufs;:  
 xw;iwr; rhf;fiuLfs; xNu xU rh;f;fiu myiff; nfhz;l rpwpa 

%yf;$WfshFk; vLj;Jf;fhl;L: FSf;Nfh];> FSf;Nfh]pd; Ntjp tha;g;ghL 
C6H12O6 MFk;. ,J MW fhh;gd;fisf; nfhz;Ls;sjhy; n`f;Nrh]; (Hexose) 
rh;f;fiu vd miof;fg;gLfpwJ.  

 
cly;eyj;jpw;F ,d;wpaikahj Cl;lg;nghUshf FSf;Nfh]pd; jd;ik 
,Ug;gjdhy;> ,J midtuhYk; ed;F mwpag;gl;l %yf;$whfj; jpfo;fpwJ 
vdNt ePq;fs; FSf;Nfhir cl;nfhz;lgpd;> mJ cq;fs; FUjp %ykhf 
cly; cWg;Gfspd; midj;Jr; nry;fSf;Fk; Mw;wy; cw;gj;jpf;fhf vLj;Jr; 
nrd;W gad;gLj;jg;gLfpwJ.  
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 midj;J xw;iwr; rhf;fiuLfSk; xd;W my;yJ ,uz;L tpidj; njhFjpfisf; 

nfhz;bUf;Fk;. FSf;Nfh]; Nghd;wtw;wpy; My;bi`L tpidj; njhFjp 
cs;sjhy; mit My;Nlh];fs; (Aldose) vdg;gLfpd;wd. gpuf;Nlh]; Nghd;w NtW 
rpytw;wpy; fPl;Nlhd; ,Ug;gjhy; mit fPl;Nlh];fs; vdg;gLfpd;wd.  

 
,ul;ilr; rhf;fiuLfs;:  
 

 ,uz;L xw;iwr; rhf;fiuLfs; ,ize;J ,ul;ilr; rhf;fiuL cUthfpwJ 
vLj;Jf;fhl;L: Rf;Nuh];> Rf;Nuh]; vd;gJ xU a – FSf;Nfh]; %yf;$W kw;Wk; 
xU gpuf;Nlh]; %yf;$W Mfpatw;wpd; ,izthy; cUthfpwJ. ,izAk; NghJ 
xU %yf;$W ePh; ntspNaw;wg;gl;L ,izT Vw;gLfpwJ. ,j;jifa gpizg;G 
fpisf;Nfhirbf; gpizg;G vdg;gLfpwJ. ,J kw;nwhU tYthd 
rfg;gpizg;gpw;fhd (Covalent) vLj;Jf;fhl;lhFk;. 

 
 xU ,ul;ilr; rhf;fiuL ePuhw;gFg;Gw;W rpijAk; NghJ mjpy; ePh; Nrh;f;fg;gl;L 

mjpy; cs;s ,U xw;iwr; rh;f;fiufs; ntspNaw;wg;gLfpd;wd.  
 

ghyprhf;fiuLfs;:  
 
 ,it gyE}W xd;iwr; rhf;fiuL> myFfshy; Mdit. ghyprhf;fiuLfis 

'fpisf;fhd;' vd;Wk; miof;fyhk;. fpisf;Nfhrpbf; gpizg;Gfs; %yk; 
gpizg;Gw;w xw;iwr; rh;f;fiufisg; ngw;w ePz;l rq;fpypahf ,J cs;sJ. ,it 
fpisj;Njh my;yJ fpisj;jyw;Nwh fhzg;gLk;. ,it ,dpg;G Rit mw;wit. 
mRu %yf;$W ngU %yf;$Wf;fhd vLj;Jf;fhl;lhf ,J tpsq;FfpwJ. xNu 
tpjkhd xw;iw myFfisf; nfhz;bUf;Fk;. FSf;Nfh]; vd;w xw;iw myfhy; 
Md ghyprhf;fiubw;F nry;YNyh]; vLj;Jf;fhl;lhFk;.  

 

gzpapd; mbg;gilapy; ghyprhf;fiuLfs; ,Utifg;gLfpd;wd.  
1. Nrkpg;Gghyprhf;fiuLfs; (Storage polysaccharides)  
2. cUf;nfhLf;Fk; ghyprhf;fiuLfs; (Structural polysaccharides)  

 
jurk; (];lhh;r;)  

 jurk; xU Nrkpf;Fk; ghyprhf;fiuL MFk;. mikNyh];> mikNyh ngf;bd; vd;w 
myFfisg; gyKiw kPsg;ngw;w mikg;ghFk;. mLj;jLj;J mike;j mikNyh]; 
kw;Wk; mikNyhngf;bd; mLf;Ffs; jurj; Jfs;fis cz;lhf;Ftjhy; mit 
tsh;r;rp tisaq;fs; ngw;w Jfs;fshff; fhl;rpaspf;fpd;wd. Neh;thpirapy; 
khNdhnkh;fisg; ngw;w fpisj;jyw;w ghypkuhf mikNyh]; cs;sJ. jurj;jpy; 
80 tpOf;fhL msT mikNyh]hy; MdJ. mikNyhRld; ,izT ngw;Ws;s 
mikNyhngf;bd; 1.6 fhh;gd; gpizg;gpdhy; Vw;gLk; fpisf;isg; ngw;w ghypkh; 
Nrh;kkhFk;.  

 
jurj;jpw;fhd Nrhjid:  
 
jurj;ij Nrhjpg;gjw;Fg; nghl;lhrpak; mNahilby; cs;s mNahbd; fiuriyg; 
gad;gLj;jyhk;. mNahbd; %yf;$Wfs; jurj;jpd; ghypkh; rq;fpypapd; RUs;;fspy; 
neUf;fkhfg; nghUe;jpf; fU – ePy epwj;ij cz;lhf;FtNj ,jw;Ff; fhuzkhFk;.  
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fpisf;Nfh[d;:  
 
 fpisf;Nfh[d; xU Nrkpg;G fhh;Nghi`l;Nul;L MFk;. ,J tpyq;F jurk; vdTk; 

miof;fg;gLfpwJ. tpyq;Ffs; kw;Wk; G+Q;irfspy; Nrkpj;J itf;fg;gLk; 
fhh;Nghi`l;Nul; ,J xd;W kl;LNk MFk;. ,it mikNyh ngf;bd; Nghd;Nw 

fpisf;Nfh[Dk; xU ghypkh; FSf;Nfh]; (α1 - 6)fpisj;j gpizg;Gfis 
nfhz;Ls;sJ. kdpjdpd; %isg; gFjpiaj; jtpuf; fpisNfh[d; fy;yPuy; 
nry;fs;> vYk;G jir ehh;fs; cs;spl;l midj;Jg; ghfq;fspYk; fhzg;gLfpwJ.  

 
 

nry;YNyh];:  
 
 nry;YNyh]; vd;gJ gy Mapuk; FSf;Nfh]; myFfshy; Md xU 

ghyprhf;fiuL MFk;. ,jpy; ß- FSf;Nfh]; myFfs; 1 – 4 fpisf;Nfhrpbf; 
gpizg;Gfshy; ,izf;fg;gl;L ePz;l fpisj;jyw;w rq;fpypfs; fhzg;gLfpd;wd. 
,it ePz;l RUs;fsw;w nry;YNyh]; ,iofshFk;. jhtuq;fspy; ,Ue;J 
ngwg;gLk; ,e;jr; nry;YNyh]; ,iofs; gy njhopy;Kiw gad;fs; cilaJ. 
mit gUj;jp> ntb kUe;jhfg; gad;gLk; iel;Nuh nry;YNyh];> nry;YNyh]; 
mrpl;Nll; kw;Wk; nghjpg;gjw;F gad;gLk; nry;Nyh/Ngd; Nghd;witahFk;.  

 
   
kdpjdhy; nry;YNyhi] nrhpf;f ([Puzpf;f) ,ayhJ. Mdhy; jhtu cz;zpfspd; 
ngUq;Flypy; cs;s ghf;Bhpahtpy; nry;YNy]; vd;w nehjpapd; JizAld; nrhpf;f 
,aYk;  gu];gurhh;Gj;jd;ikAila $l;L tho;f;if xU cjhuzk; MFk;.  
 
ifl;bd;:  
 
 ifl;bd;> mkpNdh mkpyq;fisAk; xNu tif khNdhnkh;fisAk; ngw;w xU 

N`hNkh ghyprhf;fiulhFk;. ifl;bd; xU N`hNkh ghyprhf;fiuL. ,J mkpNdh 
mkpyj;Jld; ,ize;J kpA+f;Nfh ghyprhf;fiuL MfpwJ. ,jd; mbg;gil myF 

N-mrpl;ily; FSf;Nfhrikd; vdg;gLk; iel;u[d; nfhz;l FSf;Nfh]; 
topj;Njhd;W nghUshFk;. G+r;rpfs; kw;Wk; gpw fZf;fhypfspd; Gwf;$l;bid 
mikf;f ,J cjTfpwJ. G+Q;irfspy; nry; Rth;fspYk; ,J fhzg;gLfpwJ.  

 
xLf;Fk; rh;f;fiufSf;fhd Nrhjid:  
 
 My;Nlh];fs; kw;Wk; fPl;Nlh];fs; xLf;Fk; rh;f;fiufs; vdg;gLk;. fhuj; jhkpu I 

ry;/Ngl; fiurYld; (ePy epwf;fiury; ngdpbf;l; fiury; vdg;gLfpwJ) fye;J 
nfhjpf;f itf;fg;gLk; NghJ Cu2+ madpfs; Cu+ madpfshf xLf;fg;gl;Lr; 

nrq;fy; rptg;G epw jhkpu (I) Mf;irL tpo;gbthfpwJ. ,e;j epfo;tpy; My;bi`L 
my;yJ fPl;Nlhd; njhFjp fhh;ghf;rpy; (-COOH) njhFjpahf Mf;]pfuzk; 
milfpwJ. ngdpbf; Nrhjid vdg;gLk; ,t;tpid xLf;Fk; rh;f;fiufisf; 
fz;Lgpbf;f cjTfpwJ. ,t;tpidapd; KbT rh;f;fiuapd; nrwpitg; nghUj;J 
mikAk;> xLf;Fk; rh;f;fiu ,y;yhtpl;lhy; fiurypd; ePy epwk; khwhjpUg;gJ 
Fwpg;gplj;jf;fJ.  

 
 Rf;Nuh]; xLf;Fk; rh;f;fiu ,y;iy.  
 xLf;Fk; rh;f;fiuapd; nrwpT mjpfhpf;f mjpfhpf;f tpo;gbT 

cUthtJk; epwkhw;wKk; mjpfkhf ,Uf;Fk;  
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gpw rhf;fiu $l;Lg;nghUl;fs;:  
 
gpw ghyprhf;fiuLfs;  mikg;G  gzpfs;  
,Dypd;  gpuf;Nlh];fshy; Md 

ghypkh; 
,it kdpj clypy; 
rpijtjpy;iy 
rpWePufq;fs; topahf 
vspjhf 
tbfl;lg;gLfpwJ 

i`aYNuhdpf; 
mkpyk; 

d FSf;NfhNuhdpf; mkpyk; 

kw;Wk; D – N – mrpl;ily; 
FSNfhrikd; 
Mfpatw;iwg; ngw;w 
n`l;bNuh ghypkh;  

FUj;njYk;G kw;Wk; 
euk;gpiofspd; typik 
kw;Wk; tise;Jf; 
nfhLf;Fk; jd;ikf;Ff; 
fhuzkhf cs;sJ.  

mfhh;  rptg;G ghrpfspy; cs;s 
kpA+f;Nfh ghyprhf;fiuL  

Nrhjidf; $lq;fspy; 
tsh;g;G Clfkhfg; 
gad;gLfpwJ.  

n`ghpd;  gythW ry;/gh; Vw;wkile;j 
fpisf;NfhrikNdh 
fpisf;fhdhf tpsq;Fk; 
ilrhf;fiulhf fy;yPuypy; 
cs;sJ  

,uj;j ciwT 
jLg;ghdhfg; 
gad;gLfpwJ.  

fhd;l;Nuha;bd; 
ry;/Ngl; 

N – mrpl;ily; 
FSf;Nfhrikd; kw;Wk; 
FSf;NfhNuhdpf; mkpyk; 
khwp khwp mike;Js;s 
ry;/gh; Vw;wkile;j 
fpisf;NfhrkpNdh 
fpisf;fhd; 

vYk;G fPy;thjj;ijf; 
Fzg;gLj;j cjTk; 
FiwepiwT czthfg; 
gad;gLfpwJ.  

nful;lhd; ry;/Ngl;  cUf;nfLf;Fk; 
fhh;Nghi`l;Nul;lhf cs;s 
ry;/gh; Vw;wkile;j 
fpisf;NfhrkpNdh 
fpisf;fhd; 

,ay;G epiy 
td;Nkhjiy jhq;Fk; 
nkj;ijahf ,J 
cs;sJ.  

 
 

ypg;gpLfs;:  
 
 ypg;gpL vd;gJ fpNuf;fr; nrhy;yhd 'iyg;Ngh];' ypUe;J cUg;ngw;w nry;yhFk;. 

,J nfhOg;G vd;w nghUs; nfhz;Ls;sJ. ,it NtWgl;l mikg;Gila 
nfhOg;G mkpyf; $l;L Nrh;kkhFk;. ,it ePh; Nghd;w JUtf; fiug;ghd;fspy; 
fiutjpy;iy. Mdhy; ngd;rpd;> <j;jh;> FNshNuh/ghh;k; Nghd;w JUtkw;w 
fiug;ghd;fspy; fiugit. ,tw;wpy; cs;s JUtkw;w jd;ik nfhz;l ePz;l 
i`l;Nuhfhh;gd; rq;fpypfs; ePH;ntWf;Fk; jd;ikngw;wpUg;gNj ,jw;Ff; fhuzkhFk;. 
biufpsp]iuLfs;> gh];Nghypg;gpLfs;> ];Buha;Lfs;> nkOFfs; Mfpait 
ypg;gpLfshf tpsq;Fk; Kjd;ik Nrh;kq;fshFk;.  

 
biufpsp]iuLfs;:  
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 fpsp]uhy; xd;Wld; %d;W nfhOg;G mkpyq;fs; gpizg;Gw;W cUthFk; xU 
%yf;$Nw biufpsp]iulhFk;. ,jpy; nfhOg;G kw;Wk; vz;nza;fs; mlq;Fk;. 
fpsp]uhypd; i`l;uhf;]py; njhFg;Gld; v];lh; gpizg;Gw;wpUf;Fk;> Kidapy; 
fhh;ghf;]py; njhFg;igg; ngw;w ePz;l i`l;Nuh fhh;gd; rq;fpypfNs nfhOg;G 
mkpyq;fshFk;. ,it G+hpj my;yJ mG+hpj jd;ik ngw;witahf ,Ug;gJld;> 
,tw;wpd; i`l;Nuhfhh;gd; rq;fpyp 4 Kjy; 24 fhh;gd;fs; ngw;W ePsj;jpy; 
NtWgLfpd;wd. ,e;jr; rq;fpypapd; midj;Jf; fhh;gd;fSf;fpilNaAk; xw;iwr; 
rfg;gpizg;G kl;LNk ,Ug;gpd; mjw;Fg; G+hpj epiy (ghy;kpbf; mkpyk;> ];Bhpf; 
mkpyk;) vd;Wk;> my;yJ Fiwe;jJ xU ,ul;ilg; gpizg;G fhzg;gl;lhy; mjw;F 
mG+hpj epiy (xyp mkpyk;> ypNyhdpf; mkpyk;) vd;Wk; ngah;. nghJthfj; jplf; 
nfhOg;Gfs; G+hpj epiyapYk;> vz;nza; Nghd;wit mG+hpj epiyapy; fhzg;gLk;. 

,tw;wpy; ngUk;ghd;ikahdit rpW Fkpo;fshf (globules) fhzg;gLk;.  
 
rt;T ypg;gpLfs;:  
 

 nry;rt;tpy; mike;jpUf;Fk; mikg;G $Wfspy; Kf;fpakhd xd;whf ,Ug;gJ 
gh];Nghypg;gpLfshFk;. fpsp]uhYld; v];lh; gpizg;gpy; ,ize;Js;s ,uz;L 
nfhOg;G mkpyq;fspy; %d;whtJ nfhOg;G mkpyk; ePf;fg;gl;L mq;Fg; gh];ghhpf; 
mkpyk; v];lh; gpizg;Gw;W cz;lhtJ gh];Nghypg;gplhFk;. gh];ghhpf; mkpyj;jpd; 
gh];Ngl; njhFg;Ng fpsp]uhypd; %d;whtJ My;f`hYld; gpizg;ig cz;lhf;f 
cjTfpwJ. ,J ePH; tpUk;Gk; kw;Wk; ePH ntWf;Fk; gFjpfs; vd ,U gFjpfisf; 
nfhz;Ls;sJ. rt;tpy; ,it ,U mLf;fpy; mike;jpUf;Fk; tPjk; mijj; Njh;T 
nrYj;J rt;thfr; nray;gl kpfTk; cjTfpwJ.  

 
];Buha;Lfs;:  

 
 nry; rt;Tfs; kw;Wk; tpyq;fpdq;fspd; `hh;Nkhd;fspy; nghJthff; fhzg;gLk; 

rpf;fyhd $l;Lg;nghUl;fs; ];Buha;LfNsahFk; vLj;Jf;fhl;L: nfhy];Buhy;> 
tpyq;fpdr; nry;fspd; gpsh];khr; rt;T nry; Rtuw;w ghf;Bhpa tifiar; Nrh;e;j 
ikf;Nfhgpsh];khtpd; ntspr;rt;T Mfpatw;wpd; mikg;Gf; $whf ,J jpfo;fpwJ.  

 
nkOFfs;:  
 
 fpsp]uhy; my;yhj> cah; vz;zpf;ifapy; fhh;gd;fisg; ngw;w ePz;l rq;fpypapy; 

nfhOg;G My;f`hy;fSld; nfhOg;G mkpyq;fs; v];lh; gpizg;Gw;W nkOFfs; 
cUthfpd;wd. cNuhkk;> ,wFfs;> fdpfs;> ,iyfs;> Njhy; kw;Wk; G+r;rpfspd; 
ntspf;$L Nghd;wit ,aw;ifahf ePhpy; eidahj;jd;ikAila nkOFg; 
nghUshy; Md Nky;G+r;rpidg; ngw;Ws;sd.  

 
Gujq;fs;:  
 
 midj;Jg; ngU%yf; $WfspYk; mjpfg; gy;tifik ngw;w %yf;$Wfs; 

Gujq;fshFk;. xU nry;ypd; cyh; vilapy;> 2/3 gq;F Gujq;fshf cs;sd. 
'GNuhl;Bd;" vd;w nrhy;iy Kd;itj;jth; n[uhh;l];> N[h`hd]; Ky;lh; Mthh;. 
Kjy; ,lk; vdg; nghUs; ngw;w "GNuhl;bNah];' vd;w fpNuf;fr; nrhy;ypy; ,Ue;J 
'Gujk;' vd;w nrhy; cUthfpwJ.  

 
 xt;nthU mkpNdh mkpyKk;> fhu my;yJ mkpyj; jd;ik my;yJ ,uz;ilAk; 

ngw;w mkpykhf cs;sJ. Clfj;jpd; (i`l;u[d; madpr; nrwptpw;Nfw;g) – w;F 
Vw;g mkpNdh mkpyk; xd;W fhu epiyapNyh> my;yJ mkpy epiyapNyh 
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fhzg;gLk;. Mifahy; ,it Mk;Nghnlhpf; (Amphoteric) vd;W 
miof;fg;gLfpwJ. xU Fwpg;gpl;l mstpy; fhu kw;Wk; mkpyj; jd;ik ,uz;ilAk; 
ntspg;gLj;JfpwJ. ,e;j epiyapy; mJ ,U JUt epiy ngw;w ];tpl;lh; madp 
vd miof;fg;gLfpwJ. ];tpl;lh; madp ,uz;L my;yJ Nkw;gl;l nrayhf;fj; 
njhFjpfs; nfhz;bUf;Fk;. ,tw;wpy; xd;W Neh;kpd; madp> kw;nwhd;W vjph;kpd; 
madpahf ,Uf;Fk;. ,jd; epfu kpd;D}l;lk; G+[;akhFk;. ,e;j epiyia mkpNdh 

mkpyj;jpw;F czlhf;f cjTk; Fwpg;gpl;l plH epiyf;F xj;j kpd;dpa Gs;sp 

(Isoelectric point) vd;W ngah;.  
 

mkpNdh mkpyq;fspd; tifg;ghL:  
 

 fhzg;gLk; R njhFg;gpd; jd;ikf;F Vw;g ,it mkpy> fhu> JUt> JUtw;w 
tiffs; vd tifg;gLj;jg;gl;Ls;sd.  

 
 ,U mkpNdh mkpyq;fs; tpidGhpe;J xU %yf;$W ePiu ntspNaw;wpg; gpizAWk; 

nraYf;Fg; ngl;ilL gpizg;G (Peptide bond) vd;W ngah;. ,g;gpizg;gpd; NghJ 
xU mkpNdh mkpyj;jpd; mkpNdh njhFg;G kw;nwhd;wpd; fhh;ghf;]py; njhFg;Gld; 
tpidGhpe;J ePh; ntspNaw;wg;gl;L ilngg;ilL (dipeptide) cUthfpwJ. gy 
mkpNdh mkpyq;fs; ,e;jg; ngg;ilL gpizg;ig Vw;gLj;Jk; NghJ> kzpNfhh;j;jJ 
Nghy; mike;j ePs; jpus; cUthfpwJ. ,e;j ,iof;Fg; ghypngg;ilL 
(polypeptide) vd;W ngah;. 1953 Mk; Mz;L /g;nul; rhq;fh; vd;gth; ,d;Rypd; 
vd;w Gujj;ij Kjd; Kjypy; thpirg;gLj;jpdhh;.  

 
/g;nul; rhq;fh; vd;gth; ,d;Rypd; vd;w Gujj;ij Kjd; Kjypy; 
thpirg;gLj;jpdhh;  

 
iyd]; /ghypq; kw;Wk; uhgh;l; Nfhhp 1951-k; Mz;L Gujj;jpd; ,uz;lhk; 

epiy mikg;ghd jpUFr;Roy; (α-helix) kw;Wk; ß jfL (ß-Sheet) mikg;ig 
Kd;nkhope;jdh;. mjw;fhf mth;fSf;F Nehgy; ghpR 1954-k; Mz;L 
toq;fg;gl;lJ.  

 
Gujj;jpd; mikg;G:  
 
Gujr;Nrh;f;ifapd; NghJ iuNghNrhk;fspy; gy mkpNdh mkpyq;fs; 
mtw;wpw;Fhpa thpirapy; mikf;fg;gl;Lg; ngg;ilL ,izg;Gfs; %yk; epiy 
epWj;jg;gLfpd;wd. ,t;thW ghypngg;ilL rq;fpyp xd;W cUthd gpd;dh;. 
rpwg;ghfr; nray;gLtjw;F Vw;g Kg;ghpkhz mikg;ig miltjw;fhf 
cUkhw;wk; mile;J Fwpg;gpl;l Gujk; cUthfpwJ. kbg;GWk; jd;ikf;F Vw;gj; 
Njhd;Wk; Gujq;fs; Kjy; epiy> ,uz;lhk; epiy> %d;whk; epiy kw;Wk; 
ehd;fhk; epiy mikg;G vd ehd;F tiffshf mwpag;gLfpwJ.  
 
 gy mkpNdh mkpyq;fs; ghypngg;ilL rq;fpypapy; mLj;jLj;J ePs; hpirapy; 

Nrh;f;fg;gl;Ls;s epiy> Kjy; epiy (Primary Structure) mikg;ghFk;.  
 

 ,uz;lhk; epiy (Secondary structure) mikg;G> tpidj; njhFjpfs; 
ntspg;gug;gpy; ntspahfp i`l;u[d; gpizg;Gfs; %yk; %yf;$W 
,ilr;nray; Ghptjhy; Njhd;WfpwJ. ,jdhy; ghypngg;ilL rq;fpyp 
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kbg;GWfpwJ. ,jdhy; jpUFr;RUs; nfhz;l α RUs; mikg;G my;yJ ß 
kbg;G tiuTw;w jfL vd;w ,uz;lhk; epiy mikg;Gfs; cUthfpd;wd.  
 

 %d;whk; Guj epiy (Tertiary protein structure) vd;gJ ,uz;lhk; 
epiyapYs;s Gujk; Nkyk; RUz;L Nkyhz;ikahd Nfhs cUtk; 

mile;J cUthFk; mikg;G MFk;. ,jidf; fsk; (Domain) vd;W 
miog;gh;.  
 

 ehd;fhk; Guj epiy (Quaternary protein structure) mikg;G> xd;wpw;F 
Nkw;gl;l ghypngg;ilL rq;fpypfs; nfhz;l rpf;fyhd Gujq;fspy; 
fhzg;gLfpwJ. ,jdhy; xU nghpa gy mLf;F Gujk; cUthfpwJ. ,jpy; 

cs;s ghypngg;ilL rq;fpypfs; jdpNa Jiz myFfs; (sub units) 
vdg;gLfpd;wd. ,j;jifa nray;gLk; Gujk; gy mLf;F (multimer) 
vdg;gLk;.  

 
 vLj;Jf;fhl;L: nehjpfs; tpidA+f;fpfshfr; nray;gLtjhy; ,it Fwpg;Gr; 

rhh;G mw;w nray; Gujq;fshFk; - caph; vjph; nghUl;fs; gy;NtW 
caphpdq;fSf;Ff; Fwpg;G rhh;G ngw;Wr; rpf;fyhd fpisf;NfhGujq;fshf 
cs;sd.  

 
Gujj;jpd; ,ay; jphpG:  
 
Gujj;jpd; ,ay; jphpG vd;gJ mjd; Kg;ghpkhz tbtj;ij ,og;gjhFk;. 
Gujj;ij ntg;gj;Jf;Fs;shFk; NghJ mjd; mZf;fs; Ntfkhf 
mjph;Tf;Fs;shfp i`l;u[d; gpizg;Gfs; kw;Wk; madpg;gpizg;Gfs; 
Jz;bf;fg;gLtjhy; ,J NehpLfpwJ. ,e;jr; #o;epiyapy; Guj %yf;$Wfs; 
ePl;rp mile;J mikg;G cUf;Fiye;j ,iofshfpd;wd. Nrhg;G> ryitg; 
nghUl;fs;> mkpyk;> My;f`hy;> rpy Ez;zpaph; ePf;fpfs; Mfpait 
,iof;fSf;fpilNaahd gpizg;Gfisf; Fiyj;J %yf;$iwr; nraypof;fr; 
nra;fpd;wd.  
 
ntg;gg;gLj;Jk; NghJ Gujq;fs; rfgpizg;gw;w gpizg;Gfshfj; 
jphpjyilfpd;wd. ,r;nray;ghL Gujj;jpd; ,ay; jphpG vd;gijf; fphp];bad; 
Md;gpd;rd; vd;gth; tpsf;fpdhh;.  
 
 

Gujj;jpy; fhzg;gLk; gpizg;Gfs;:  
 
 %d;W tpjkhd Ntjpg;gpizg;Gfs; Gujq;fspy; cs;sd.  

 
1. i`l;u[d; gpizg;G : ghypngg;ilL rq;fpypapy; cs;s rpy i`l;u[d; 

mZf;fSf;Fk;> Mf;]p[d; my;yJ iel;u[d; mZf;fSf;FfpilNa 
Njhd;WfpwJ. i`l;u[d; mZf;fs; Fiwe;j Neh;kpd;jd;ikAk;> Mf;]p[d; 
kw;Wk; iel;u[d; mZf;fs; Fiwe;j vjph;kpd;jd;ikAk; cilait. vjpnujph; 
kpd;jd;ikahy; <h;g;G cz;lhfp i`l;u[d; gpizg;G Vw;gLfpwJ. 
,g;gpizg;Gfs; tYtw;witahf ,Ue;jhYk; ngUk; vz;zpf;ifapy; 
%yf;$wpd; Kg;ghpkhz tbtj;ij epiyg;gLj;Jfpd;wd.  

 
2. madpg;gpizg;G : ngg;ilL gpizg;ghy; ,izahj kpd;jd;ik nfhz;l 

njhFg;GfSf;fpilNa ,J cUthfpwJ. i`l;u[d; gpizg;ig tpl ,J 
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tYthdJ. khw;wq;fs; kw;Wk; ntg;gepiy pH khw;wq;fshy; Jz;bf;fg;gLk; 
gpizg;G ,JthFk;.  

3. ilry;/igL gpizg;G : rp];Bd;> kPj;jpNahidd; Nghd;w mkpNdh mkpyq;fs; 
ry;/gh; nfhz;lit. ,it ry;/gh; mZf;fSf;Fk; mkpNdh mkpyq;fSf;Fk; 
,ilNa ,ul;ilr; ry;/gh; ,izg;G ghyj;jpid mikf;fpd;wd.  

 
ePh; ntWf;Fk; gpizg;G: ,e;jg; gpizg;G Gujj;jpd; mikg;igj; jf;fitf;f 
cjTfpwJ. Nfhsg; Gujq;fs; fiury; xd;wpd; itf;fg;gLk; NghJ mtw;wpd; 
ePh;ntWf;Fk; njhFg;Gfs; ePh; %yf;$Wfis ntWj;Jf; Nfhsj;jpd; cs;Nehf;fp 
mike;J <h;f;fg;gLfpd;wd. ,jw;F ePh; ntWf;Fk; gpizg;g vd;W ngah;.  
 
ry;/gh; mZf;fSf;fpilNaAs;s ,ilntsp mjpfkhFk; NghJ Gujq;fs; 
tisfpwJ. mjdhy; mjpfr; RUs;fisf; nfhz;L Kb fhzg;gLfpwJ.  
 
Gujj;ij mwptjw;fhd Nrhjid:  

Gujq;fspy; ngg;ilL gpizg;Gfs; (-C-N-) ,Ug;gjhy;> igA+nul; Nrhjidapd; NghJ 
Cjh epwk; Njhd;WfpwJ. Gujf;fiurYld; Nrhbak; i`l;uhf;i]L fiuriyr; rk 

msTk; mj;Jld; rpy Jspfs; 0.5% jhkpu (II) ry;/Ngl;ilAk; Nrh;j;J nkJthff; 
fyf;Fk; NghJ> ntg;gNkw;whkNyNa Cjh epwk; Njhd;WfpwJ. ,e;j epwNk Gujj;ij 
mwpa cjTk; FwpaPlhff; fUjg;gLfpwJ.  
 
 
nehjpfs;:  
 nehjpfs; vd;git nry;fs; kw;Wk; caphpdq;fspy; gy;yhapuf;fzf;fhd tsh;rpij 

khw;w tpidfis Cf;Ftpf;Fk; Nfhsg; Gujq;fshFk;. ,t;tpidfspy; nehjpfshy; 
rpijf;fg;gLk; Nrh;kq;fs; tsh;rpijkhw;wr; Nrh;kq;fs; vdg;gLfpd;wd. nehjpfshy; 
Cf;Ftpf;fg;gLk; tsh;rpij khw;wr; nray;fshfr; nry;Rthrk;> xspr;Nrh;f;if> 
Gujr;Nrh;f;if kw;Wk; gpw topj;jlq;fs; jpfo;fpd;wd. ,it #oy; epfo;thf> ePs 
rq;fpypj; njhlh; epfo;thf epfOk; tsh;rpijkhw;wr; nray;fshf cs;sd. 
,e;epfo;Tfs; fPo;fz;lthW mwpag;gLfpd;wd.  

 
 

 Nrh;f;ifr; nray;fs; (Anadolic): ,e;epfo;tpd; NghJ fhpkr; Nrh;kq;fs; 
fl;lg;gLfpd;wd. mkpNdh mkpyq;fisf; nfhz;L Gujr;Nrh;f;if epfo;tJk; vspa 
rh;;f;iufspy; ,Ue;J ghyprhf;fiuLfs; cUthtJk; Nrh;f;if nray;fSf;F 
vLj;Jf;fhl;LfshFk;.  

 
 rpijTr; nray;fs; (Catabolic): rpf;fyhd czTg; nghUl;fspd; nrhpkhdk;> 

Rthrpj;jypd; NghJ rh;f;fiufspd; rpijT Nghd;wit rpijTr; nray;fSf;fhd 
vLj;Jf;fhl;LfshFk;.  

 
 nehjpfs; nry; ntsp nehjpfshf (Extra cellular enzyme) ,Ue;jhy;> cUthfpa 

nry;ypy; ,Ue;J ntspNawp NtW ,lj;jpy; nray;gLfpd;wd. vLj;Jf;fhl;L: 
nrhpkhd nehjpfs;> my;yJ nry; cs; nehjpfshf (Intracellular enzyme) 
,Ue;jhy; cUthf;fg;gl;l nry;ypNyNa nray;gLfpd;wd. vLj;Jf;fhl;L: ,d;Rypd;  

 
nehjpfspd; gz;Gfs;:  
 
 midj;Jk; Nfhs tbtg; Gujq;fshFk;.  
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 kpfr; rpwpa mstpYk; nray;glf;$ba tpidA+f;fpfshf cs;sd.  
 tpidapd; Kbtpy; khwhky; ,Uf;Fk;.  
 kpfTk; mjpff; Fwpg;Gr; rhh;G cilait.  
 tpid eilngWtjw;Fj; Njitahd xU Cf;Ftpg;G jsj;ijg; 

ngw;wpUf;Fk;.  
 ,it> Cf;Fk; tpidfSf;Fj; Njitg;gLk; Cf;Ftpg;G Mw;wiyf; 

Fiwf;fpd;wd.  
 

caph; kz;lyj;jpd; kpf mjpf mstpy; fhzg;gLk; 
Gujk; RUBISCO MFk;.  

 
%yf;$Wfs; tpidGhpAk; NghJ> cah; Mw;wy; ngw;w epiyaw;w 
,ilg;nghUs;fshf khWfpd;wd. ,e;j ,ilepiyapy; kpff; FWfpa fhyNk 
ePbf;;fpd;wd. ,e;j epiyia mila Mw;wy; Njitg;gLfpwJ. ,e;jf; 
Fiwe;jgl;r Mw;wy; Cf;Ftpg;G Mw;wy; (activation energy) vdg;gLfpwJ. ,e;j 
Cf;Ftpg;G Mw;wypd; Njitia tpsf;f kiy Nky; ghiw Vw;wg;gLtij 
khjphpahf vLj;Jf; nfhs;syhk;.   
 
G+l;L – rhtp ,af;f Kiwapy; epfOk; nehjpr; nray;:  
 
nehjpahy; Cf;Ftpf;fg;gLk; tpidapd; Muk;gg;nghUs; jsg;nghUs; (Substrate) 
vdg;gLk;. mJ khw;wkile;J tpisg;nghUs; (Product) MfpwJ. 
jsg;nghUshdJ nehjpapd; kPJ cs;s Cf;Ftpg;G jsk; (Active site) vd;w 
gFjpNahL gpizj;Jf; nfhs;fpwJ. ,J G+l;L – rhtp ,af;f Kiwapy; epfOk; 
nehjp nrayhFk;. (Lock and key mechanism) ,t;thW nehjp – jsg;nghUs; 
$l;Lj;njhFjp cUthFk; NghJ jsg;nghUspd; Mw;wy; cah;e;J ,ilepiyia 
mile;J gpd;dh; tpisg;nghUl;fshf khWtJld; nehjp ve;j khw;wKk; 
milahky; tpLtpf;fg;gLfpwJ.  
 
nehjpfspd; nraiyg; ghjpf;Fk; fhuzpfs;:  
  
nehjpfs; #oy; fhuzpfSf;F czh;T El;gk; nfhz;lit. ntg;gepiy> pH, 
jsg;nghUspd; nrwpT> nehjpapd; nrwpT Nghd;wit nehjpapd; nraiyg; 
ghjpf;Fk; Kf;fpaf; fhuzpahFk;. xU nehjpahy; Cf;fg;gLk; tpidapd; Ntfk;> 
xU Fwpg;gpl;lf;fhyj;jpy; khw;wkilAk; jsg;nghUspd; msit itj;J my;yJ 
tpisnghUs; Njhd;wpa msit itj;J eph;zf;fg;gLfpwJ.  
 
ntg;gepiy:  
%yf;$Wfspd; ,lg;ngah;T mjpfhpf;f cjTk; fhuzpahf ,J cs;sJ. vdNt 
jsg;nghUs; kw;Wk; nehjp %yf;$Wfs; Ntfkhf efh;e;J tpidapd; 
epfo;NtfKk; mjpfhpf;fpwJ. kpf mjpfkhd nray;ghL epfo cjTk; ntg;gepiy 
cfe;j ntg;gepiy (Optimum temperature) vdg;gLk;.  
 
pH:  
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tpidapd; Ntfk; mjpfgl;rkhf cs;s pH cfe;j pH vdg;gLk;. vdNt pH 
nehjpapd; mikg;ig khw;WtNjhL Cf;Ftpg;G jsj;jpd; mikg;igAk; 
khw;WfpwJ. kpf cah;thd kw;Wk; Fiwthd pH cs;s epiyapy; nehjp 
cUf;FiyfpwJ.   
 
jsg; nghUl;fspd; nrwpT:  
 
nfhLf;fg;gl;l nehjpfspd; nrwptpy;> jsg; nghUs; nrwpT mjpfhpf;f mjpfhpf;f 
nehjpahy; Cf;Ftpf;fg;gLk; tpidapd; Ntfk; mjpfhpf;Fk;.  
 
nehjpfspd; nrwpT:  
nehjpapd; nrwpT mjpfhpf;f mjpfhpf;f nehjpahy; Cf;Ftpf;fg;gl;L tpidapd; 
NtfKk; mjpfhpf;Fk;.  
 
kpf;fyp]; - nkz;ld; khwpyp (Km) – mwpKfKk; kw;Wk; mjd; Kf;fpaj;JtKk;:  
 
xU nehjpapd; Muk;g Ntfj;ijAk; khwptUk; jsg;nghUs; nrwpTfspy; 
(nehjpapd; msT khwhky; ,Uf;Fk; NghJ) mstpl;L xU tiuglk; %yk; 
Fwpf;fyhk;. ,jpy; jsg;nghUs; nrwpT mjpfhpf;f mjpfhpf;f tpidapd; Ntfk; 
mjpfhpf;fpwJ. Mdhy; xU Fwpg;gpl;l jsg;nghUs; nrwpit vl;ba cld;> 
tpidapd; Ntfk; gbg;gbahff; FiwfpwJ. vdNt tiuglj;jpy; Njhd;wpa 
tisT jl;ilahfpwJ. ,jw;F Nky; tpidapd; Ntfk; mjpfhpg;gjpy;iy. ,e;j 
epiy nehjpapy; mjpfgl;r Ntf nray;ghl;ilf;fhl;LfpwJ. tiuglj;jpy; 
mjpfg;gbahd Ntfj;ijf;fhl;Lk; ,e;jg; Gs;sp Vmax vd;W Fwpf;fg;gl;Ls;sJ.  
 
nehjpr;nray; xLf;fpfs;: (Inhibitors of Enzyme):  
 
nry;ypy; fhzg;gLk; rpy nghUl;fs; nehjpAld; tpid GHpe;J tpidapd; 
Ntfj;ijf; Fiwf;fpd;wd. ,it xLf;fpfs; vdg;gLfpd;wd. ,J ,Utifg;gLk;. 
mit Nghl;b xLf;fpfs; kw;Wk; Nghl;bapyh xLf;fpfs;  
 
Nghl;b xLf;fpfs; (Competitive Inhibitors):  
jsg;nghUspd; mikg;ig xj;j %yf;$Wfs; jsg;nghUNshL Nghl;bapLk; 
nehjpapd; Cf;Ftpg;G jsj;jpy; gpizAw;W nehjpapd; nraiy xLf;fyhk;. 
,it Nghl;b xLf;fpfs; vdg;gLfpd;wd. vLj;Jf;fhl;lhf> gRq;fzpfj;jpy; CO2 
– it> mjid Vw;Fk; jsg;nghUSld; epiyepWj;j cjTk; nehjpahf 
tpsq;Fk; iuGNyh]; gp];gh];/Ngl; fhh;ghf;]pNy]; (RUBISCO) nehjpapd; 
Nghl;b xLf;fpfshf CO2 kw;Wk; O2 jpfo;fpd;wd. CO2 epiyapy; 
xUtpjkhfTk;> O2 mjpfk; cs;s epiyapy; NtWtpjkhfTk; ,e;nehjp 
nray;gLtNj ,jw;Ff; fhuzkhFk;. mNjNghy; rf;fpdpf; bi`l;Nuh[pNd]; 
nehjpapd; Nghl;b xLf;fpahf ,Ug;gJ kNyhNdl; MFk;.  
 
Nghl;bapyh xLf;fpfs; (Non-Competitive Inhibitors):  
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rpy xLf;fpfs; jsg;nghUs; xj;j mikg;igg; ngw;wpuhtpbDk; nehjpAld; 
,ize;J nfhs;fpd;wd. ,it jsg; nghUs;> nehjpapd; Cf;Ftpg;G jsj;NjhL 
nghUe;Jtijj; jLf;fyhk; my;yJ Cf;Ftpg;G jsj;jpd; mikg;ig khw;wpj; 
jsg;nghUis Vw;fh tz;zk; nra;ayhk;. vLj;Jf;fhl;L fpisf;fhyp]prpd; 
,Wjp epiyapy; igUNtl; ifNd]; nehjpapd; nray;ghl;il myidd; vd;w 
mkpNdh mkpyk; ghjpj;jy;  
 
rpy kPsh / khw;wKbahj jd;ikAila xLf;fpfs; (non-reversible / ir-
reversible inhibitors) epue;jukhf> kw;Wk; ,Wf;fkhf xU nehjpAld; gpize;J 
mjd; Cf;Ftpf;Fk; gz;gpid mopj;J tpLfpd;wd. ,tw;iw er;Rf;fs; 
(Poisons) vdyhk;. vLj;Jf;fhl;L. nry;ypd; fhw;W Rthrj;jpy; eilngWk; KbT 
epiy Mf;]pfuzj;jpy; irl;NlhFNuhk; Mf;]pNl]; nehjpiaj; jLf;Fk; 
iraidL madpfs;> euk;GfSf;fpilNa rpdhg;rp]; nray; %yk; czh;tpaf;f 
miyfisf; flj;j cjTk; flj;jpfisr; nray;gl tplhJ jLf;Fk; rhhpd; 
(sarin) vd;w euk;G er;R thA.  
 
Ntw;Wj;js xLf;fpfs; (Allosteric Enzymes):  
rpy Ntjpr;Nrh;kq;fs; nehjpapd; Cf;Ftpg;Gj;jsj;jpy; kP@k; khw;wj;ij 
(Reversible change) Vw;gLj;jpj; jsg;nghUs; nehjpAld; gpiztijj; 
jLf;fpd;wd. ,t;tif $l;Lg; nghUl;fs; Ntw;Wj;js xLf;fpfs; vdg;gLfpd;wd. 
vLj;Jf;fhl;L fpisf;fhyprp]; nraypy; FSf;Nfhi] FSf;Nfh]; - 6 – 
gh];Ngl;lhf khw;Wk; n`f;NrhifNd]; vd;w nehjpapd; nray; FSf;Nfh]; - 
6 - /gh];/Ngl;lhy; ,k;Kiwpay; jLf;fg;gLfpwJ. ,J gpd;D}l;l Ntw;Wj;js 
xLf;fpf;F (feedback allosteric inhibitors) xU vLj;Jf;fhl;lhFk;.  
 
KbTg; nghUs; jLg;G : (vjph;kiw gpd;D}l;lj; jLg;G) (Endproduct Inhibitors):  
 
xU tsh;rpij khw;w topj; jlj;jpd; KbT nhgUs; Nrfuk; milAk; NghJ 
mJ me;j topj;jlj;jpd; Kjy; gbia Ntw;Wj;js jLg;ghdhf ,Ue;J 
jLf;fpwJ. ,t;thW tpisnghUspd; Nrfuk;> jdJ cw;gj;jpiaj; jhNd 
epWj;jpf; nfhs;fpwJ. ,J Ra xOq;FKiw nfhz;l epfo;thFk;. tpisnghUs; 
gad;ghl;bw;Fg; gpd; mjd; msT FiwAk; NghJ kPz;Lk; mjd; cw;gj;jp 
njhlh;fpwJ. ,jw;F KbTg;nghUs; jLg;G vd;W ngah;.  
 
nehjpj; Jizf; fhuzpfs; (Cofactors):  

 gy nehjpfSf;F mtw;wpd; jpwikahd nray;ghl;bw;fhfr; rpy 
Gujky;yhj Jizf;fhuzpfs; vspa fdpk madpfs; Kjy; rpf;fyhd 
fhpk %yf;$Wfs; tiu NtWglyhk;. ,it %d;W tifg;gLk;. fdpk 
madpfs;> gpuh];jl;bf; njhFjpfs; kw;Wk; Jiz nehjpfs;.  
 

 KO nehjp (Holoenzyme) - Gujk; my;yhj gFjpf; $Wld; nray;gLk; 
nehjp mg;Ngh vd;i]k; (Apoenzyme) -  Gujk; my;yhj gFjpf; $ww;w 
nray;glhj nehjp.  
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 fdpk madpfs; (Inorganic ions) nehjpahy; Cf;Ftpf;fg;gLk; tpidfspd; 
Ntfj;ij mjpfg;gLj;j cjTfpd;wd. vLj;Jf;fhl;L. FNshiuL 
madpfspd; Kd;dpiyapy; ckpo; ePhpy; cs;s mikNy]pd; nray;ghL 
mjpfhpf;fpwJ.  
 

 gpuh];jl;bf; njhFjpfs; (xU nehjpapd; Cf;Ftpg;G nraypy; JizGhpAk; 
fhpk %yf;$Wfs; ,itfshFk;. /gpNstpd; mbidd; 
ilepA+f;spNahilby; (FAD) iuNgh/gpNstpd; (itl;lkpd; B2) cs;sJ. 
,jd; gzp i`l;u[id Vw;Wf; nfhs;tjhFk;. P̀k; vd;w ,Uk;G nfhz;l 
gpuh];jl;bf; njhFjpapy; ,Uk;G mZ mjd; ikaj;jpy; cs;sJ.  
 

 Jiznehjpfs; nehjpAld; ,ize;jpuhky; Jizf;fhuzpfshf 
nray;gLk; fhpkf; $l;Lg;nghUl;fs; Jiz nehjpfs; vdg;gLk;. gy 
Jiz nehjpfspd; mj;jpahtrpaf; $Wfs; itl;lkpd;fshf cs;sd. 
vLj;Jf;fhl;L. NAD (epf;Nfhl;bdikL mbidd; il epA+f;spNahilL) 
NADP, Jiz nehjp A, ATP (mbNdhrpd; biu gh];/Ngl;).  

 
Gujky;yhj nehjp iuNghirk;: iuNghirk; (Ribozyme) Cf;Ftpf;Fk; RNA 
(Catalytic RNA) vd;W miof;fg;gLfpwJ. ,e;j hpNghepA+f;spf; mkpyk; 
nehjpahfr; nray;gLfpwJ. ,J iuNghNrhk;fspy; fhzg;gLfpwJ.  
 
nehjpfisg; ngah; #l;Ljy; (Nomenclature of Enzymes):  
 
gy nehjpfspd; ngah;fs; mit Cf;Ftpf;Fk; jsg;nghUspd; ngaNuhL – 
Na]; vd;W gpd;ndhl;L Nrh;f;fg;gl;Lg; nahplg;gLfpd;wd. vLj;Jf;fhl;L 
yhf;Nl]; vd;w nehjp yhf;Nlh]; vd;w rh;f;fiuia ePuhw; gFf;fpwJ. 
mikNy]; mikNyhi] ePuhw; gFf;fpwJ. Mdhy; nudpd;> bhpg;rpd; Nghd;wit> 
,jw;F tpjptpyf;fhFk;.  
 
nehjpfspd; tifg;ghL:  
nehjpfs; mtw;wpd; nray;Kiwapd; mbg;giapy; MW tFg;Gfshf 
tifg;gLj;jg;gl;Ls;sd.  
 

nehjpfs; nray;ghL tpidapd; 
nghJr; 

nray;Kiw 

vLj;Jf;fhl;L 

Mf;]pNlhlf;Nl];  Mf;]p[Ndw;w xLf;f 
tpidfs;  

Ared + Box → 
Aox + Bred  

bi`l;Nuh[pNd]; 

buhd;];/ngNu]; mZj; njhFg;Gfis 
xU %yf;$wpy; ,Ue;J 
kw;nwhd;Wf;Ff; 
flj;Jk;  

A – B + C → A 
+ B – B  

buhd;]; mkpNd]; 
gh];/Ngh 
buhd;];/ngNu]; 

i`l;NuhNy];fs;  ePhPd; %yk; 
jsg;nghUis ePuhw; 
gFj;jy;  

A – B + H2O → 
A – H + B – 

nrhpkhd 
nehjpfs;  
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OH  
INrhnkNu];  xU %yf;$wpypUe;J 

kw;nwhd;wpw;F 
mZf;fspd; njhFg;ig 
khw;wp> Kjy; 
%yf;$wpd; khw;wpakhf 
,uz;lhtij khw;Wjy;  

A – B – C → A 
– C – B  

INrhnkNu];  

iyNa];  ePhpidr; Nrh;f;fhky; 
Ntjpg;gpizg;igj; 
Jz;bf;fpd;wd  

A – B → A + B  bfhh;ghf;]pNy];  

 
 

nehjpfs;  nray;ghL  tpidapd; nghJr; 
nray;Kiw  

vLj;Jf;fhl;L 

iyNf]; ATP ia Mw;wy; 
%ykhf itj;Jg; 
Gjpa Ntjp 
gpizg;Gfis 
cUthf;Fjy;  

A + B + ATP → A 
– B + ADP + Pi 

DNA iyNf];  

 
nehjpfspd; gad;fs;:  
 

nehjp %yhjhuk; gad;ghL 
ghf;Bhpa 
GNul;bNa];  

ghrpy;y]; caphpa ryitg; nghUl;fs;  

ghf;Bhpa 
FSf;Nfh]; 
INrhnkNu]; 

ghrpy;y]; gpuf;Nlh]; mlh; rhW 
jahhpg;G  

G+Q;ir Nyf;Nl]; FSntNuhikrp]; yhf;Nlhi] FSf;Nfh]; 
kw;Wk; Nfyf;Nlhrhf 
rpijj;jy;  

mikNy]; M];ngh;[py;y]; nea;ag;gl;l Jzp 
cw;gj;jpapy; fQ;rpia 
ntspNaw;Wjy;  

 
 
BNyhkpaNu];:  
xU hpNgh epA+f;spNah Gujk; FNuhNkhNrhkpd; Edpia BNyhkpah; Nrjj;jpypUe;J 
ghJfhf;fpwJ. BNyhkpaNu]; xU hpNgh epA+f;spahh; Gujk; MFk; mjw;F Edp 
buhd;];/ngNuh]; (Terminal transferase) vd;Wk; miof;fyhk;.  
 
 
epA+f;spf; mkpyq;fs;:  
 
 NDA kw;Wk; RNA vd;git ,U tif epA+f;spf; mkpyq;fs; vd;gij ehk; 

mwpNthk;. ,it Muk;gj;jpy; nry;ypd; epA+f;fpspa]pypUe;J gphpj;njLf;fg;gl;ld. 
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nry;fs; kw;Wk; itu];fspy; fhzg;gLtNjhL mtw;wpd; kuG ntspg;ghl;bw;fhd 
kuGj; jpl;lq;fisf; nfhz;Ls;sd.  

 
gpiul;hpr; kpa;~;rh; Kjd; Kjypy; rPo; nry;ypd; epA+f;spa];rpypUe;J Gujky;yhj 
nghUs; gphpj;njLj;jhh;. mjw;F "epA+f;spd;' vd;W ngahpl;lhh;.  
 
 DNA kw;Wk; RNA epA+f;spNahilLfs; vdg;gLk; xuyfpy; ,Ue;J Njhd;Wk; 

kPr;Nrh;kkhFk;. xt;nthU epA+f;spNahilLk; xU iel;u[d; fhuk;> xU ngz;Nlh]; 
rh;f;fiu kw;Wk; xU gh];/Ngl; vd;w %d;W myFfisf; nfhz;lJ. gh];/Ngl; 
ePq;fyhf> kw;w ,uz;Lk; (iel;u[d; fhuk;> ngz;Nlh]; rh;f;fiu) Nrh;e;j gFjpf;F 
epA+f;spNahi]L vd;W ngah;. iel;u[d; fhuk; xU gpA+hpdhfNth (2 tisaq;fs;) 
my;yJ xU gphpkpbdhfNth (1 tisak;) ,Uf;fyhk;. gpA+hpd;fspy; ,uz;L 
tiffs; cs;sd mbidd; (A), Fthidd; (G), gphpkpbd;fspy; %d;W tiffs; 
cs;sd – irl;Nlhrpd; (C), ijakpd; (T) kw;Wk; A+uhrpy; (U).  

 

 DNA – it RNA – tpypUe;J NtWgLj;Jk; Kf;fpag; gz;G mjd; 
iel;u[d; fhuq;fisg; nghWj;jjhFk;. DNA –tpy; Auhrpy; jtpu mbidd;> 
Fthidd;> irl;Nlhrpd;> ijakpd; (5 – nkj;jpy; Auhrpy;) Mfpa iel;u[d; 
fhuq;fs; cs;sd. RNA – tpy; ijakpd; jtpu mbidd;> Fthidd;> 
irl;Nlhrpd;> Auhrpy; Mfpa iel;u[d; fhuq;fs; cs;sd. RNA – tpy; 
iel;u[d; fhuk; iuNgh]; rh;f;fiuAld; rfg;gpizg;gpd; %yk; 
,ize;Js;sJ. Mdhy; DNA-tpy; bahf;]piuNgh]; rh;f;fiuAld; 
,ize;Js;sJ (iuNgh]; rh;f;fiuapd; ,uz;lhtJ fhh;gdpypUe;j xU 
Mf;]p[d; ntspNaw;wg;gl;lJ). iel;u[d; fhuk; ngz;Nlh]; rh;f;fiuAld; n 
– fpisf;Nfhirbf; gpizg;gpdhy; ,ize;Js;sJ. gh];/Ngl; njhFjp 
gh];/ghhpf; mkpyj;jpypUe;J ngwg;gl;lJ. ,J rh;f;fiu %yf;$Wld; 
gh];/Ngh il v];lh;gpidg;gpd; %yk; ,ize;Js;sJ.  

 

 
ilepA+f;spNahilL kw;Wk; ghypepA+f;spNahilL cUthjy;:  
 
,U epA+f;spNahilLfs; 3' – 5' gh];/Ngh v];lh; gpizg;G %yk; ,ize;J il 
epA+f;spNahilL cUthfpwJ. xU epA+f;spNahilbd; 5' Kidapy; 
,ize;Js;s gh];/Ngl; njhFg;G kw;nwhU il epA+f;spNahilbd; rh;f;fiuapy; 
cs;s 3' Kidapd;  fhh;gDld; v];lh; gpizg;ig Vw;gLj;Jfpd;wd. ,NjNghy; 
gy il epA+f;spNahilLfs; mLj;jLj;J ,Nj 3' – 5' fpisf;Nfhirbf; 
gpizg;ig Vw;gLj;jpg; ghypepA+f;spNahilL rq;fpyp cUthfpwJ.  
 

 

epA+f;spNahirL epA+f;spNahilL 
xU fhuk; rh;f;fiuAld; ,ize;J 
fhzg;gLfpwJ. 

epA+f;]pNahirL kw;Wk; 
gh];ghhpf; mkpyk; ,ize;J 
fhzg;gLfpwJ.  

vLj;Jf;fhl;L:  vLj;Jf;fhl;L 
mtNdhird; = mbidd; + mbidypf; mkpyk; = 
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iuNgh]; mbNdhird; + gh];ghhpf; 
mkpyk;  

FtNdhird; = Ftidd; iuNgh];  Ftidypf; mkpyk; FtNdhird; 
+  gh];ghhpf; mkpyk; 

irl;bild; = irl;Nlhrpd; + 
iuNgh]; 

irl;bilypf; mkpyk; = 
irl;bild; + gh];ghhpf; mkpyk;  

bMf;]pijkpild; = ijakpd; + 
bMf;]piuNgh]; 

A+hpilypf; mkpyk; = A+hpild; + 
gh];ghhpf; mkpyk;  

 
DNA –tpd; mikg;G:  
 
 DNA-tpd; mikg;ig X – fjph; gbf tiufiyapd; jfty;fis gad;gLj;jp 

DNA khjphpia cUthf;Ftjw;F cWJizahf ,Ue;jjhy; thl;rd; kw;Wk; 

fphpf;fpw;F 1962-k; Mz;L nkhhp]; tpyf;fpd;];Rld; Nrh;e;J Nehgy; ghpR 
toq;fg;gl;lJ. Nuhrypd;l; /gpuhq;fpspd; (1920 – 1958) vd;gth; njspthd Kjy; 

gbf tiufiy rhd;wpid DNA jpUFRUs; mikg;gpw;F Kd;dNu cUthf;fpdhh;.  
 

 Nfk;gphpl;[;[pd;> Nftd;b~; Nrhjidf; $lj;jpy; nra;j Ma;tpd; %yk; N[k;]; 
thl;rd; kw;Wk; /gpuhd;rp]; fphpf; DNA-tpd; ,ul;ilj; jpUFr; RUs; 

mikg;gpw;fhd khjphpia tbtikj;jdh;. gutyhf mjpfk; fhzg;gLk; DNA 

tifahd B – DNA apd; %yf;$W mikg;G ,JthFk;. mj;Jld; ,J DNA 
apd; ,uz;lhk; epiy mikg;ghFk;.   

 
 N[k;]; thl;rd; kw;Wk; /gpuhd;rp]; fphpf;fpd; fUj;Jg;gb DNA –tpd; ,U ghyp 

epA+f;spNahilL ,iofs; xU nghJ mr;ir tykhfr; Rw;wp mike;Js;sd. 

,t;tif jpUFr; RUs; mikg;Ng B – DNA apy; cs;sJ. ,U ,iofspd; vjph; 
mike;j epA+f;spNahilLfspd; ,izepiwT fhuq;fspy; cs;s iel;u[d; 

gpizg;Gfs;> ,e;j ,U ,iofisAk; fl;LWjpahf itf;f cjTfpd;wd. DNA – 

apd; epA+f;spNahilLfspy; 2'bMf;]piuNgh]; rh;f;fiu fhzg;gLfpwJ. ,jd; 
,uz;lhtJ fhh;gdpy; i`l;uhf;]py; njhFg;g ,y;yhjpUg;gNj ,jw;Ff; 
fhuzkhFk;. ,iz NrUk; fhuq;fspy; mbidd; kw;Wk; ijakpd;fSf;fpilNa 
,U i`l;u[d; gpizg;GfSk;> Fthidd; kw;Wk; irl;Nlhrpd;fSf;fpilNa %d;W 
i`l;u[d; gpizg;GfSk; cs;sd.  

 
 1949-,y; Vh;tpd; rhh;fh/g; ,d; fUj;Jg;gb xU gpA+hpd; Xh; gphpkpbDld; ,izAk;. 

mNjNghy; xU gphpkpbd; xU gpA+hpNdhL ,izAk;. mjpYk; mbidd; (A) 
ijakpDld; (T) ,izAk;> Fthidd; (G) ,izAk;.  

 
yz;ld; fpq;]; fy;Y}hpiar; rhh;e;j kt;iu]; tpy;f;fpd;]; kw;Wk; Nuhrhypd;l; 

/gpuhd;fpspd; 1950 – y; X – fjph; gbftiufiy tisTfisf; nfhz;L nra;j 

Muha;r;rp %yk; fpilj;j DNA mikg;gpd; nra;Kiw KbTfis ntspapl;lhh;fs;.  

       

DNA – tpd; rpwg;gpay;Gfs;:  
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 ,jd; xU ,io 5' – 3' jpirapy; ,Ue;jhy; kw;nwhU ,ioapy; 3' – 5' jpirapy; 
nry;Yk;. vdNt ,U ,iofSk; vjph; ,izahditahf cs;sd. 5' Kidapy; 

gh];/Ngl; njhFjpAk;> 3' Kidapy; OH njhFjpAk; fhzg;gLk;.  
 

 fhu ,izfspy; ,Ue;J rh;f;fiufs; 120° FWfpa Nfhzj;jpYk; 240° mfyf; 
Nfhzj;jpYk; ePl;bf; nfhz;bUf;Fk;. FWfpa Nfhzj;jpd; fhuzkhfj; Njhd;WtJ 
rpW gs;sk; mfyf; Nfhzj;jpy; Njhd;WtJ Kjd;ik gs;sk; vdg;gLfpwJ.  

 

 xt;nthU NfhzKk; 0.34 nm J}uj;jpy; mike;jpUg;gjhy; RUspd; xt;nthU 

jpUg;gKk; 3.4 nm ePsk; nfhz;lJ. mjhtJ xU jpUg;gjpy; 10 fhu ,izfs; 

cs;sd. ,g;gz;Gfs; DNA – tpy; mjpfkhfj; jpfOk; B – DNA tpy; 
fhzg;gLfpwJ.  

 

 DNA RUspd; tpl;lk; 20Ǻ  MfTk;> mjd; Fiwe;jgl;r tisT 34 Ǻ MfTk; 

cs;sJ. X fjph; gbf mikg;igf; fhZk;NghJ xU Rw;W Rw;Wtjw;F (360°) 10 
fhu ,izfs; Njitg;gLtJ njhpa tUfpwJ.  

 jpUFr;RUspd; ntg;g ,af;F epiyj;jpwd; kw;Wk; fhu ,izfspd; Fwpg;gpl;l 
jdpj;jd;ik ,tw;iw cs;slf;fpaJ. 1. ,ul;ilj; jpUFr;RUs; epiwTgLj;Jk; 
fhuq;fSf:F ,ilNaAs;s i`l;u[d; ,izg;Gfs; 2. gy fhuq;fs; xd;wpd; Nky; 
xd;W njhlh;Gnfhz;L jpUFr;RUs; mr;rpw;Fr; nrq;Fj;jhff; fhzg;gLfpwJ. 
jpUFr;RUs; mLf;fpy; vyf;l;uhd; $l;lq;fs; fhuq;fSf;fpilNa njhlh;G nfhz;L 

(TT – TT) ,ul;ilj; jpUFr;RUspd; mikg;gpw;F epiyj;jpwd; mspf;fpd;wJ.  
 

 gh];/Ngh il v];lh; gpizg;Gfs; DNA jpUFr; RUSf;Fj; JUtj;jd;ik 
jUtNjhL mit typikahd rfg;gpizg;Gfis Vw;gLj;Jtjhy;> ghyp 
epAf;spNahilL rq;fpypf;F typikAk;> epiyg;Gj;jd;ikAk; mspf;fpd;wd.  

 

 gpsPf;NlhdPkpf; RUs;fs; - DNA – tpd; ,uz;L ,iofs; jpUFr;RUs; mikg;gpy; 
xd;Nwhnlhd;W gpize;J fhzg;gLfpwJ. ,jpy; xd;wpypUe;J kw;nwhd;iw vspjpy; 
gphpf;f KbahjthW fhzg;gLfpwJ. ,jw;F gpsPf;NlhdPkpf; RUs;fs; vdg;gLfpd;wd.  

 

 ghuhdPkpf;RUs;fs; - ,uz;L DNA ,iofSk; xd;Nwhnlhd;W gf;fthl;by; 

,ize;J mike;Js;sd. DNA ,iofs; xd;wpypUe;J kw;nwhd;W vspjhfg; 
gphpf;fg;glf;$bajhf mike;jpUf;fpd;wd. ,jw;F ghuhdPkpf; RUs;fs; 
vdg;gLfpd;wd.  
 

 jpUFRUspd; xt;nthU Rw;wpw;Fk; ,ilNaAs;s J}uj;ijf; nfhz;L DNA A 
– DNA, B – DNA kw;Wk; Z – DNA vd %d;W tbtq;fshf cs;sd.  

 
gz;Gfs; B - DNA A - DNA Z – DNA  

jpUFr;RUs; tiffs;  tyg;Gwk; tyg;Gwk;  ,lg;Gwk; 

jpUFr; RUs; tpl;lk; (nm)  2.37 2.55 1.84 

xt;nthU fhu ,izapd; cau;T  0.34 0.29 0.37 
xU KOj; jpUg;gj;jpw;F cz;lhd 

njhiyT (,ilepiyasT) (nm)  
3.4 3.2 4.5 
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xU KOj; jpUg;gj;jpw;Fg; fhu 
,izfspd; vz;zpf;if  

10 11 12 

Kjd;ik gs;sk; tbtikg;G  mfykhdJ  
MokhdJ  

FWfpaJ  
Mokw;wJ 

jl;ilahdJ  

rpW gs;sk; tbtikg;G FWfpaJ  
Mokw;wJ  

mfykhdJ  
MokhdJ 

FWfpaJ  
Mokw;wJ 

 
RNA – tpd; mikg;G:  
 

iuNgh epA+f;spf; mkpyk; (RNA) vd;gJ xU gy mLf;F %yf;$whFk;. ,J 
kuGf;FwpapLjy;> FwpaPL ePf;fk;> kuGg; gz;Gfspd; xOq;F Kiw kw;Wk; [Pd; 

ntspg;ghL Mfpa gy;NtW caphpa epfo;Tfspy; gq;fhw;Wfpd;wJ. DNA – NthL 

xg;gpLifapy; RNA xw;iw ,io cilaJ. epiyaw;wJ.  

 
RNA tiffs;:  
 
 J}Jt RNA (mRNA): mkpNdh mkpyq;fspy; ,Ue;J Gujk; cUthf;Ftjw;fhd 

mwpTWj;jy;fspd; efypidg; ngw;Ws;sJ. ,J kpfTk; epiyaw;wJ. nry;ypd; 
nkhj;j RNA = tpy; 5 tpOf;fhlhf ,J cs;sJ. GNuhNfhpNahl;Lfspy; cs;s 

mRNA (ghyprp];l;uhdpf;) gy ghypngl;ilLfSf;fhd FwpaPL thpirfs; 
nfhz;Ls;sjhfTk; fhzg;gLfpwJ. A+NfhpNahl;Lfspy; cs;s mRNA 
(NkhNdhrp];l;uhdpf;) xU ghypngl;ilLfSf;fhd kuGr; nra;jpapidf; 
nfhz;Ls;sjhff; fhzg;gLfpwJ.  

 
 flj;J RNA (tRAN): J}Jt RNA – tpy; cs;s kuGf; FwpaPl;il nkhop 

ngah;j;J mkpNdh mkpyq;fis iuNghNrhKf;F flj;jp Gujk; cUthf ,J 
cjTfpwJ. ,J kpfTk; kbg;Gw;W tphpthd Kg;ghpkhz mikg;G nfhz;lJ. 
nry;ypd; 15 tpOf;fhL NRA ,t;tifiar; rhUk;. mjpff; fiuAk; jd;ik ngw;w 
RNA ,JthFk;.  

 
 iuNghNrhky; RNA (rRNA): iuNghNrhk;fis cUthf;f cjTk; RNA - 

,JthFk;. nry;ypy; 80 tpOf;fhL RNA ,t;tifiar; rhUk;. iugNrhk;fspd; 
Jiz myFfSf;F tbTUtj;ijj; jUk;. ,it 120 Kjy; 3000 vd;w 
vz;zpf;ifapy; epA+f;spNahilLfis ngw;w kPr;;Nrh;kq;fshf cs;sd. 
,tw;wpw;Fhpa [Pd;fs; mjpf epiyj; jd;ik ngw;wit. vdNt iuNghNrhky; RNA-
tpy; kuG top Ma;TfSf;F mjpfk; gad;gLfpd;wd.  

 

 

 

   

                               


