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GROUP II MAIN  

LIFE SCIENCE 

The Cell 

11th std  
Bio – Botany 

myF -6 nry; - xU tho;tpay; myF 

myF -7 nry; Row;rp  

myF -8 caph; %yf;$Wfs; 

7th  term -2 Unit - 4 nry; caphpay; 

6th  term -2 Unit - 5 nry;  

CLASSIFICATION OF LIVING ORGANISM 

11THjhtutpay; myF -1 caup cyfk ; 

myF -2   jhtu cyfk; 

7th  term - 2 myF -5 tifg;ghl;baypd; mbg;gilfs; 

11th std - 

Zoology 

myF -1 capUyfk; 

myF -2   tpyq;Fyfk; 

9th std myF -17   tpyq;Fyfk; 
 

8th std myF -2      jhtu cyfk; 

6th  term -1 myF -5 tpyq;Ffs; thOk; cyfk; 
 

Physiology 

11th - tpyq;fpay; Unit - 6 Rthrk; 
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11THjhtutpay; Unit 14 Rthrpj;jy; 

Blood and Blood circulation 

11th - tpyq;fpay; myF -7 cly; jputq;fs; kw;Wk; Rw;Nwhl;lk; 

10 th book myF 14 tpyq;Ffspd; Rw;Nwhl;lk; 

Endocrine system 

11th - tpyq;fpay; myF 11 NtjpaxUq;fpizg;G 

10 th book Unit - 16 jhtukw;Wk; tpyq;F `hh;Nkhd;fs; 

Reproductive system 

12th - tpyq;fpay; myF  -2 kdpj ,dg;ngUf;fk; 

myF  -3 ,dg;ngUf;f eyd; 

10 th book myF  17 jhtuq;fs; kw;Wk; 
tpyq;Ffspd; ,dg;ngUf;fk; 

Genetics 

12th - tpyq;fpay; myF  4  

 

kuGf; flj;jy; nfhs;iffs; kw;Wk; 
khWghLfs; 

myF   5  %yf;$W kugpay; 

12th  - Botany myF  -3 FNuhNkhNrhk; mbg;gilapyhd 
ghuk;gupak; 

 myF  -5 jhtuj; jpR tsh;g;G  
; 

10th book myF  18 kugpay; 
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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. 
 
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; 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;.  

 
 
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  
 

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

 
GNuhNfhpNahl;Lfs;: 
 

• 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; 
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,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;
Lfs;  

kPNrhNfhpNahl;Lf
s;  

A+NfhpNahl;Lf
s;  

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;i
f  

irl;Nlhgpshr
j;jpy; 
eilngWfpwJ  

A+NfhpNahl;Lfis 
xj;Js;sd.  

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

iuNghNrhk;
fs;  

50S + 30S  60S + 40S  60S + 40S  

Ez;ZWg;G
fs;  

,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  
 

xw;iwr; nry; 
kw;Wk;  
$l;likT  
 

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

nry; gFg;G  ,UgpsTWjy; 
Kiw  

,UgpsTWjy; 
Kiw  

ikl;lhrp];> 
kpahrp];  

vLj;Jf;fhl;
Lfs;  

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

ilNdhgpsn[y;N
yl;Lfs; 
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. 
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A+NfhpNahl;L nry;ypd; Njhw;wk;; 
 

 
 
 
 
 
 
 

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. 
 
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 gpsh];Nkhnl];Nkl;lh 

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;.  
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fhzg;gLfpwJ  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$Wfshd epA+f;spf; 
mkpyq;fs;>Gujq;fs;> ypg;gpLfs; kw;Wk; gy;$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 
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$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. 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.  
 
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; 
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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. ,J10 nm mstpw;Fk; Fiwthd 
nky;ypa rt;thFk;.  

 
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: 
 

• 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; 
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%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;.  
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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; 
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fhzg;gLfpd;wJ. 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; 
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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 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) 



 

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

,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; 
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;.  
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• 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.  

 

• 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 
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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 
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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 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.  

 
 
 

 
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;: 
 
 

• • 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; 
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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;: 
 

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; 
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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 
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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;  
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  
 
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 
nryEz;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. 
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,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;.  
 
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.  
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myF-7 
 

nry; Row;rp: 
 
 

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  

 
 

 

• ,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.  

 

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; 
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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;.  

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

❖ 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.  

 

G0 epiy  
 

• 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; 
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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; 
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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. 
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;.  
 
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 
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rpijtJld;> kiwaj; njhlq;FfpwJ. ,e;epiyapy; Nfhy;if 
cWg;Gfs;> vz;Nlhgpshr tiy Mfpait fhzg;gLtjpy;iy. 
 
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; 
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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.  
 

 

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  
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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;.  
 
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 
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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.  

 
• 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 
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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.  
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• 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 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.  
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• 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.  

 
 

• ,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.  
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• 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;. 

 
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.  

 
 

 
 
 

 

11th- jhtutpay; 
myF- 8 caph; %yf;$Wfs; 

 
fhh;Nghi`l;Nul;Lfs;: 

•  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 
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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.  

 
 

• 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.  
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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;.  

 
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];:  
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• 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;.  

 
 
 

 

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.  

 

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;: 
• 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; 
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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 
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,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 
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> 
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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;.  

 
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;fpypkbg;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;.  
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• 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;. 
 

nehjpfspd; gz;Gfs;:  
• midj;Jk; Nfhs tbtg; Gujq;fshFk;.  

• 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;.  
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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.  
 
 
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. 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 
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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. 

 
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; 
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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;.  

 
DNA – tpd; rpwg;gpay;Gfs;: 
 

• ,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;.  
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• 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; 
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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. 

 
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.  
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7TH SCIENCE TERM – 2 

myF– 4 
nry; caphpay; 

 
caphpdq;fspd; mbg;gil myF nry;:  
 
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.  
 

 
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 
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.  
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• 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.  
 

 
• 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;:  
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• 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.  
 
 

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 
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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;: 
 

•  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 
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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;  

 
 

6k; tFg;G 
myF– 5 

 

nry; 
 

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.  
 
 
nry;ypd; mikg;G: 
 

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

 
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.  
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❖ 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;;.  
 

❖ ekJ clypy; fhzg;gLk; euk;G nry;yhdJ kpf ePskhd 
nry;yhff; fUjg;gLfpd;wJ.  

 
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  

7 
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;.  
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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; 

nry;ypd; 
czTj; 
njhopw;rhiy  
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czT jahhpf;f 
cjTfpwJ.  

 
 

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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CLASSIFICATION OF LIVING ORGANISM 

11k; tFg;G - jhtutpay; 
njhFjp- 1 

 
myF-1 caup cyfk ; 

 
caphp cyfpd; tifg;ghL:  
 
• 'jhtutpaypd; je;ij'ahd jpNah/gpuh];l]; jhtuq;fisg; Gw 

mikg;Gg; gz;Gfspd; mbg;gilapy; kuq;fs;> Gjh;r;nrbfs;> rpWnrbfs; 
vd tifg;gLj;jpdhh;. NkYk; mhp];lhl;by; tpyq;fpdq;fis ,uj;j 
epwj;jpd; mbg;gilapy;> rptg;G epw ,uj;j caphpfs; (Enaima), 
rptg;Gepwkw;w ,uj;j caphpfs; (Anaima) vd ,U ngUk;gphpTfshfg; 
gphpj;jhh;.  

 
• fhh;y; ypd;Nda]; caphpd cyfj;ij mtw;wpd; Gwg;gz;Gfspd; 

mbg;gilapy; jhtuq;fs;> tpyq;Ffs; vd ,U FOf;fshfg; gphpj;jhh;. 
vdpDk; ,thpd; tifg;ghL kpFe;j gpd;dilT mile;jJ. ,jw;Ff; 
fhuzk; ,th; caphpdq;fspy; njhy;Yl;fU caphpfs;> nka;Al;fU 
caphpfs; Mfpa ,uz;L gphpTfisAk; xd;whfr; Nrh;j;J xNu FOtpd; 
fPO; tifg;gLj;jpdhh;. ,Nj Nghy; rhh;G+l;l Kiwiar; rhh;e;j G+Q;ir 
,dq;fisj; jw;rhh;G Cl;l Kiwiaf; nfhz;l jhtu ,dq;fSld; 
xd;whfr; Nrh;j;J tifg;gLj;jpdhh;. fhyg;Nghf;fpy; etPd njhopy;El;gf; 
fUtpfspd; tsh;r;rpf;fhuzkhf tifg;ghl;lhsh;fs; ntt;NtW 
gphpTfshd nry;ypy;> cs;sikg;gpay;> fUtpay;> %yf;$W caphpay;> 
,dg;ghpzhkk; (Phylogeny) Nghd;w NkYk; gy gz;Gfisg; 
gad;gLj;jpg; Gtpapy; cs;s caphpdq;fis tifg;gLj;jpAs;sdh;. 
vdNt> tifg;ghL fhyj;jpw;Nfw;gg; Gjpa ghpzhkk; ngw;W tUfpwJ.  

 
 

tifg;ghl;L Kiwfs;:  
 
  

,uz;L ngUk; gphpT %d;W ngUk; 
gphpT 

ehd;F 
ngUk;gphpT 

Ie;J ngUk; gphpT 

fhh;y;ypd;Nda]; 
(1735) 

vh;nd];l; 
n`f;Nfy; 
(1866) 

Nfhg;Nyz;l; 
(1956) 

R.H. tpl;lhf;nfh; 
(1969) 

1. gpshz;Nl  
2. mdpNkypah  

1. GNuhl;b];lh 
2. gpshz;Nl 
3. mdpNkypah 

1. nkhdpuh 
2. GNuhl;b];lh 
3. gpshz;Nl 
4. mdpNkypah 

1. nkhdpuh 
2. GNuhl;b];lh 
3. G+Q;irfs;  
4. gpshz;Nl 
5. mdpNkypah  
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Ie;J ngUk;gphpT tifg;ghL:  
 
• R.H. tpl;lhf;nfh; vDk; mnkhpf;f tifg;ghl;bay; ty;Yeh; 1969 Mk; 

Mz;L Ie;J ngUk;gphpT tifg;ghl;bid Kd;nkhope;jhh;. caphpfis 
mtw;wpd; nry; mikg;G> cly; mikg;G> czT+l;l Kiw> 
,dg;ngUf;fk;> ,dg;ghpzhkf; FOj; njhlh;G Mfpatw;wpd; 
mbg;gilapy; nkhdpuh> GNuhl;b];lh> G+Q;rifs;> gpshz;Nl> 
mdpNkypah vd Ie;J ngUk;gphpTfshfg; gphpj;jhh;.  

 
ghf;Baq;fspd; nghUshjhu Kf;fpaj;Jtk;:  
 

nray;ghLfs; ghf;Bhpah gad;fs;  
1. kz;tsk; 
mk;Nkhdpahthf;fk; Ngrpy;y]; uNkhr]; 

Ngrpy;y]; 
ikf;fha;l];  

jhtuk;> tpyq;F 
Nghd;wit ,we;j gpd;G> 
mitfspd; 
cly;fspypUf;Fk; 
rpf;fyhd Gujq;fis 
mk;NkhdpahthfTk; 
gpd;G mk;Nkhdpa 
cg;Gf;fshfTk; 
khw;Wfpd;wd.  

iel;u[dhf;fk;  iel;Nuhghf;lh; 
iel;uNrhNkhdh]; 

mk;Nkhdpa cg;Gf;fis 
iel;iul;> iel;Nul;lhf 
khw;Wfpd;wd. 

iel;u[id 
epiyg;gLj;Jjy; 

1. m]l;Nlhghf;lh; 
2. fpsh];l;bhpbak;  
3. iuNrhgpak;  

1. tspkz;ly 
iel;u[id fhpk 
iel;u[dhf 
khw;Wfpd;wd.  
2. iel;u[d; mlq;fpa 
$l;Lg; nghUl;fis 
Mf;]p[Ndw;wk; nra;J 
iel;u[dhf 
khw;Wfpd;wd.  
3. Nkw;$wpa 
nray;fspy; 
ghf;Bhpaq;fs; 
<LgLtjhy; kz;tsk; 
mjpfhpf;fpd;wJ.  

2. caph; vjph;g;nghUs;  
];l;nug;Nlhikrpd; 1. yhf;NlhNgrpy]; 

yhf;b]; 
2. yhf;NlhNgrpy;y]; 
gy;Nfhpf];  

rpWePuf; Foha; 
njhlh;ghd Neha;fs;> 
vYk;GUf;fp Neha;> 
%isr;rt;T ghjpg;G 
(Meningitis) epNkhdpah 
fha;r;ry; Nghd;wtw;iw 
Fzg;gLj;Jfpd;wJ. 
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MhpNahikrpd; ];l;nug;Nlhikrp]; 
MhpNahNgrpad;]; 

ff;Fthd; ,Uky;> fz; 
rk;ge;jg;gl;l njhw;Wjy; 
Neha;fSf;F kUe;jhfg; 
gad;gLfpwJ 

FNshNuhikrpl;bd; ];l;nug;Nlhikrp]; 
ntdpRNy 

ilg;gha;L fha;r;riyf; 
Fzg;gLj;j 
gad;gLfpwJ 

Ngrpl;uhrpd; Ngrpy;y]; 
iyf;fdpghh;kp]; 

Nkf Neha;f;F 
(Syphilis) kUe;jhfg; 
gad;gLfpwJ 

ghypkpf;]pd; Ngrpy;y]; 
ghypkpf;]h 

rpy tif ghf;Bhpa 
Neha;fis 
Fzg;gLj;Jfpd;wJ 

3. njhopw;rhiy  
1. yhf;bf; mkpyk; 1. yhf;NlhNgrpy]; 

yhf;b];  
2. yhf;NlhNgrpy;y]; 
gy;Nfhpf];  

ghypy; cs;s 
yhf;Nlh]; rh;f;fiuia 
yhf;bf; mkpykhf 
khw;Wfpd;wd.  

2. ntz;nza; 1. yhf;NlhNgrpy;y]; 
yhf;b];  
2. ypAf;Nfhdh];lhf; 
rpl;NuhNthuk;  

ghiy ntz;nza;> 
ghiyilf;fl;b> japh; 
kw;Wk; Nahfhh;l;lhf 
khw;Wfpd;wd.  

3. ghyhilf;fl;b 1. yhf;NlhNgrpy;y]; 
mrpNlhgpy;y];  
2. yhf;NlhNgrpy;y]; 
yhf;b];  

4. japh; yhf;NlhNgrpy;y]; 
yhf;b];  

5. Nahfhh;l; yhf;NlhNgrpy;y]; 
gy;Nfhpf;f]; 

 

6. tpdpfh; (mrpl;bf; 
mkpyk;)  

mrpl;Nlhghf;lh; 
mrpl;il  

nty;yg;ghfpypUe;J 
(Molasses) ngwg;gl;l 
vj;jpy; My;f`hiy 
nehjpj;jy; tpisT top 
tpdpfh; (mrpl;bf; 
mkpyk;) jahhpf;f 
cjTfpwJ. 

7. My;f`hy;> 
mrpl;Nlhd; 
gpA+l;ily; 
My;fwhy; 
kPj;ijy; 
My;f`hy;  

fpsh];l;bhpbak; 
mrpl;NlhgpA+l;bypf;fk;  

fhw;Wzh Rthr 
ghf;Bhpaq;fs; 
nty;yg;ghfpypUe;J 
nehjpj;jy; top 
mrpl;Nlhd;> My;f`hy; 
jahhpf;f cjTfpwJ. 

8. ehh;fisg; 
gphpj;njLj;jy;  

fpsh];l;bhpbak; 
nlh;~pak;  

ehh;jUk; 
jhtuq;fspypUe;J 
ehh;fisg; 
gphpj;njLf;fg;gLk; 
nraYf;F ehh; gphpj;jy; 
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(Retting) vd;W ngah;.  
9. itl;lkpd;fs;  <];bhpr;rpah Nfhiy kdpjdpd; Flw;gFjpapy; 

caph; tho;e;J mjpf 
msT itl;lkpd; K, 
itl;lkpd; B $l;Lg; 
nghUis cw;gj;jp 
nra;fpd;wd.  

fpsh];l;bhpbak; 
mrpl;NlhgpA+l;bypf;fk;  
 

rh;f;fiug; 
nghUspypUe;J 
nehjpj;jy; %yk; 
itl;lkpd; B2 
ngwg;gLfpwJ.  

10. Njapiy kw;Wk; 
Gifapiy 
eWkzNkw;Wjy;  

ikf;NuhNfhf;f]; 
Nfz;bfd;];> 
Ngrpy;y]; 
nkfhjPhpak; 

nehjpj;jy; %yk; 
Gifapiy> Njapiy 
gjg;gLj;jg;gl;L 
eWkzKk; RitAk; 
Nkk;gLj;jg;gLfpwJ 

 
 
 
G+Q;irfs; - nghUshjhug; gad;fs;:  
 
• G+Q;irfs; RitkpFe;j> Cl;lk; epiwe;j czthd fhshd;fisj; 

jUfpd;wd. Fg;igfisr; rpijj;Jj; jhJg;nghUl;fis kWRow;rp 
nra;J kz;zpd; tsj;jd;ikia mjpfhpf;f G+Q;irfs; cjTfpd;wd. 
ghy;rhh;e;j njhopw;rhiyfs; xUnry; G+Q;irahd <];l;il 
rhh;e;Js;sd. G+Q;irfs; kuf;fl;ilfisr; Nrjg;gLj;JtNjhL 
kl;Lkpd;wp er;Rg;nghUl;fisr; Rug;gjd; %yk; czTg;nghUl;fis 
er;rhf;Ffpd;wd. G+Q;irfspd; ed;ik> jPik nray;fs; fPNo 
tpthjpf;fg;gl;Ls;sJ.  

 
ed;ik jUk; nray;fs;  
 
czT  
 
• nyd;bd]; vNlhl];> mfhhpf]; ig];Nghu];> thy;Nthpnay;yh 

thy;NtrpNa Nghd;wit Cl;l kjpg;Gilajhy; czthfg; 
gad;gLj;jg;gLfpd;wd. <];l;fs; itl;lkpd; B-iaAk; vhpNkhjPrpak; 
M~;gpap itl;lkpd; B12-iaAk; jUfpd;wd.  

 
kUj;Jtk;:  
 
• G+Q;irfs; ghf;Bhpaq;fspd; tsh;r;rpiaj; jLf;Fk; my;yJ mopf;Fk; 

caph; vjph;g;nghUl;fis cw;gj;jp nra;fpd;wd. G+Q;irfs; cw;gj;jp 
nra;Ak; caph;vjph;g;nghUl;fspy; ngdprpypd; (ngdprpypak; nehl;Nll;lk;)> 
nrgNyh];Nghhpd;fs; (mf;hpNkhdpak; fpiuNrh[Pdk;> fpiurpNah gy;tpd; 
(ngdprpypak; fpiuNrhgy;tk;) Nghd;wit mlq;Fk;. fpshtpnrg;]; 
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gh;g;G+hpah cw;gj;jp nra;Ak; Vh;fhl; My;fyha;L (vh;fhl;likd;) 
,uj;jf;Fohapidr; RUq;f itf;Fk; kUe;jhfg; gad;gLj;jg;gLfpwJ.  

 
njhopw;rhiy  
fhpk mkpy cw;gj;jp 
 
• fhpk mkpyq;fis tzpfhPjpapy; cw;gj;jp nra;tjw;F 

njhopw;rhiyfspy; G+Q;irfs; gad;gLj;jg;gLfpd;wd. rpl;hpf; mkpyk;> 
FSf;Nfhdpf; mkpyk; jahhpf;f M];ngh;[py;y]; ie[h; vd;w 
G+Q;irAk;> ,l;lNfhdpf; mkpyk; jahhpf;f M];ngh;[py;y]; nlhpa];> 
Nfh[pf; mkpyk; jahhpf;f M];ngh;[py;y]; xiuNr G+Q;irAk; 
gad;gLj;jg;gLfpd;wd.  

 
mLkid kw;Wk; kJtbj;jy; (Bakery and Brewing): 
 

• rf;fhNuikrp]; nrhptprpNa vd;w <];l; nehjpj;jy; %yk; rh;f;fiuia 
My;f`hyhf khw;w cjTfpwJ. mLkidapy; ngwg;gLk; nghUl;fshd 
nuhl;b> gd;> Nuhy; Nghd;wit jahhpf;f <];l; gad;gLj;Jfpd;wd. 
ngdprpypak; uhf;FtpNghh;l;il> ngdprpypak; Nfkk;gh;l;il Mfpait 
ghyhilf;fl;b cw;gj;jp nra;tjpy; cgNahfg;gLj;jg;gLfpd;wd.  

 
nehjpfspd; cw;gj;jp:  
 
• M];ngh;[py;y]; xiuNr kw;Wk; M];ngh;[py;y]; ie[h; Nghd;wit 

mikNy];> GNuhl;bNa];> yhf;Nl]; Nghd;w nehjpfisj; 
jahhpf;fg;gad;gLj;jg;gLfpd;wd. ghyhilf;fl;b jahhpj;jypy; ghy; 
ciwjYf;F Njitahd 'nud;dl;' kpA+f;fh; rpw;wpdq;fis 
gad;gLj;jpg; ngwg;gLfpd;wJ.  

 
Ntshz;ik:  
 
• G+Q;irNthpfis (Mycorrhizae) cUthf;Fk; iuNrhf;Nlhdpah> 

/ghy];> ];fpspNuhnlh;kh Nghd;w G+Q;irfs;> jthuq;fs; ePh;> 
fdpkg;nghUl;fis cwpQ;r cjTfpd;wd.  

 
• gpANthpah Ngrpahdh> nkl;lhiurpak; midNrhgpspah Nghd;wit 

Ntshz;ik gaph;fisj; jhf;Fk; G+r;rpfis mopf;f cjTfpd;wd. 
[pg;ngnuy;yh /GA[pFiu vd;w G+Q;ir cw;gj;jp nra;Ak; [pg;nuy;ypd; 
vd;w jhtu tsh;r;rp rPuhf;fpg;nghUs; jhtuq;fSf;F tsh;r;rp 
Cf;fpahfg; gd;gLj;jg;gLfpwJ.  

 
 
G+Q;irNthpfs; (Mycorrhizae):  
 
• G+Q;irfspd; ikrPypaq;fs; kw;Wk; jhtu Nth;fSf;fpilNa Vw;gLk; 

xUq;Faphp (Symbiotic) tho;f;if mikg;gpw;F G+Q;irNthpfs; vd;W 
ngah;. ,e;jj; njhlh;gpy; G+Q;irfs; NthpypUe;J Cl;lj;ij 
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cwpQ;Rfpd;wd. mjw;Fg; gjpyhfg; G+Q;irfspd; i`/gh 
tiyg;gpd;dy; mikg;G jhtuq;fs; kz;zpypUe;J ePh;> fdpk 
Cl;lq;fis cwpQ;Rtjw;F cjTfpd;wd G+Q;irNthpfs; %d;W 
tifg;gLk;.  

 
G+Q;irNthpfspd; Kf;fpaj;Jtk;:  
 

• ,it kl;Fz;zp tifiar; rhh;e;j G+f;Fk; jhtukhd 
NkhNdhl;Nuhg;gh jhtuj;jpy; Cl;lj;jpid vLj;Jf;nfhs;s 
cjTfpd;wd.  

 
• jhtuq;fSf;Ff; fdpkg;nghUl;fs; kw;Wk; ePH; mjpfstpy; fpilf;fg; 

G+Q;irNthpfs; cjTfpd;wd.  
 

• jhtuq;fSf;F twl;rpiaj; jhq;Fk; jpwidj; jUfpwJ.  
 

• Nkk;ghl;ile;j jhtuq;fspd; Nth;fisj; jhtu Neha;f;fhuzpfspd; 
jhf;FjypypUe;J ghJfhf;fpwJ.  

 
iyf;nfd;fs; (Lichens):  
 
• ghrpfs; kw;wk; G+Q;irfSf;fpilNa Vw;gLk; xUq;Faphp mikg;gpw;F 

iyf;nfd;fs; vd;W ngah;. ,jpy; ghrp cWg;gpdh; ghrp caphp 
(Phycobiont) my;yJ xsp caphp (Photobiont) vd;Wk;> G+Q;ir 
cWg;gpdh; G+Q;ir caphp (Mycobiont) vd;Wk; miof;fg;gLfpd;wd. 
ghrp caphp G+Q;irf;F Cl;lj;ijj; jUfpwJ. G+Q;ir caphp 
ghrpfSf;Fg; ghJfhg;G mspg;gJld; clyj;ijj; jsg;nghUs; kPJ 
epiyg;gLj;j iurpNd (Rhizinae) vd;w mikg;ig Vw;gLj;j 
cjTfpd;wJ. ghypyh ,dg;ngUf;fk; Jz;lhjy;> nrhhPbaq;fs; 
(Sorcdia), Irpbaq;fs; (Isidia) %yk; eilngWfpd;wd. ghrp caph; 
cwf;f efuhtpj;Jfs; (Akinete), `hh;NkhNfhdpaq;fs; (Hormogonia), 
efuhtpj;Jfs; (Aplanospores) %yk; ,dg;ngUf;fk; nra;fpwJ. G+Q;ir 
caphp ghypdg;ngUf;fj;jpy; <Lgl;L M];Nfh fdp clyq;fis 
cUthf;Ffpd;wd.  
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11THjhtutpay; 
njhFjp –I 
myF – 2 

jhtu cyfk; 
 
jhtuq;fspd; tifg;ghL:  
 
jw;NghJ gutyhf Vw;Wf;nfhs;sg;gl;l tifg;ghl;by; 
vk;gphpNah/igl;lhtpy; (Embryophyta) mlq;fpa jhtuq;fs; 
gpiuNah/igl;lh> buf;fpNah/igl;lh vd ,U gphpTfshfg; 
gphpf;fg;gl;Ls;sd. NkYk; buf;fpNah/igl;lhit nlhpl;Nlh/igl;lh> 
];ngh;kNlh/igl;lh (Spermatophyta) vd;Wk; ([pk;Ndh];ngh;Nk> 
MQ;rpNah];ngh;Nk) ,uz;lhfg; gphpf;fg;gl;Ls;sJ.  
 
ghrpfs; (Algae): 
 
kio> GtpapYs;s gytif caphpdq;fSf;F capNuhl;lj;ijAk;> 
kfpo;r;rpiaAk; jUfpwJ. kiof;Fg;gpd; ck;ikr;Rw;wp #o;epiyapy; Vw;gLk; 
rpy khw;wq;fis ftdpj;jJz;lh? tPl;l khbapd; jiuapy; Vw;gLk; 
tof;Fk;jd;ik> tPl;Lr; Rthpy; Njhd;Wk; gr;irj;jpl;Lfs;> gRik glh;e;j 
Fsk; Fl;ilfs; Mfpatw;wpw;fhd fhuzk; mwpthah? mbf;fb 
ePh;j;njhl;bfis Rj;jk; nra;tjd; fhuzk; vd;d? ,it midj;jpw;Fk; 
fhuzk; ghrpfshFk;. ,it cz;ikahd Nth;> jz;L> ,iyfsw;w vspa 
jhtuq;fshFk;. Gtpapd; Nkw;gug;gpy; %d;wy; ,uz;L gq;F 
ngUq;fly;fshYk;> fly;fshYk; #og;gl;Ls;sJ. xspr;Nrh;f;if nra;Ak; 
ghrpfs; ,q;F kpFjpahf cs;sd. cyfpy; eilngWk; nkhj;j 
Kjy;epiy cw;gj;jpapd; mstpy; ghjpf;Fk; Nky; ,g;gphpT jhtuq;fisNa 
rhh;e;Js;sJ. NkYk; gpw ePh;tho; caphpdq;fspd; epiyj;jd;ik 
ghrpfisNa rhh;e;Js;sJ.  
 

M.O. ghh;j;jrhujp (1886 – 1963) ',e;jpa ghrpapaypd; je;ij"  
,th; ghrpfspd; mikg;G> nry;ypay; ,dg;ngUf;fk;> tifg;ghl;bay; 
Mfpatw;iwg; gw;wp Ma;Tfis Nkw;f;nfhz;lhh;. ,th; thy;tNfy;]; 
gw;wp jdpf;fl;Liu (Monograph) ntspapl;Ls;shh;. /gphpl;rpay;yh> 
vf;gy;Nyhrp];lhg;rp];> Nfuhir/ghd;> rpypz;l;NrhNfg;Nrhg;rp]; Mfpa 
Gjpa ghrp ,dq;fisf; fz;lwpe;jhh;.  

 
ghrpfs; gy;NtW thoplq;fspy; tsuf;$ba jw;rhh;G caphpfs; MFk;. 
ngUk;ghyhdit fly;ePhpNyh (fpuhrpNyhpah> rh;fhrk;)> ed;dPhpNyh 
(CNlhNfhzpak;> A+Nyhj;hpf;];) tho;git. NkYk; rpy epyj;jpy; 
tsh;git (/.g;hpl;rpay;yh> tTr;rPhpah)> FNshnuy;yh vDk; ghrp `l;uh 
kw;Wk; flw;gQ;Rfspy; tpyq;F mf caphpfshfTk; (Endozoic), 
fpshNlh/Nghuh fphp];Ngl;lh nky;Ylypfspd; XLfspd; NkYk; 
tsh;fpd;wd. rpy ghrpfs; fLikahd #o;epiyfspYk; tsUk; 
jftikg;igg; ngw;Ws;sd. Ldhypay;yh riydh cg;gsj;jpy; tsUk; 
jpwd; ngw;wJ (Halophytic algae). gdpg;ghiwfspy; tsUk; ghrpfs; 
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Fsph;ehl;l ghrpfs; (Cryophytic algae) vd;W mwpag;gLfpwJ. 
fpshkpNlhNkhd]; epthyp]; gdpepiwe;j kiyfspy; tsh;e;J> gdpf;F 
rptg;G epwj;ijj; jUfpwJ (nrk;gdp –Red snow). rpy ghrpfs; 
ePh;tho;jhtuq;fspd; kPJ njhw;Wj;jhtukhf (Epiphytic algae) tsh;fpd;wd. 
(NfhypNahfPl;> NuhbkPdpah). ghrpfisg; gw;wp gbf;Fk; mwptpay; gphpT 
ghrpapay; (Algology or Phycology) vdg;gLk;. F.E. g;hpl;r;>F.E. uTz;l;>R.E. 
yP>M.O. ghh;j;jrhujp>M.S. ue;jhth>Y. guj;th[h>V.S. Re;juypq;fk;>T.V. 
Njrpfhr;rhhp Nghd;Nwhh; Fwpg;gplj;jf;f ghrpapay; ty;Yeh;fs; Mth;.  
 
 
gpiuNah/igl;fs;:  
 
jhtug; ngUk;gphptpd; ePh;epy tho;td:  
 
fle;j ghlg;gphptpy; ghrpfspy; gytif cly mikg;G cs;sJ vd;gij 
mwpe;Njhk;. ,it ngUk;ghYk; ePh; tho; jhtuq;fshFk;. ghrpfspd; <Uly 
tshpay;G (Heterotrichous), ghuq;ifkh jpR tsh;r;rp> ftl;il fpisj;jy; 
(Dichotomous branch) Nghd;w gz;Gfs; fle;j fhyj;jpy; jhtuq;fs; 
epyj;ij Nehf;fpf; FbNaw Muk;gpj;jpd vd;w fUj;Jf;F Mjuthf 
cs;sJ. ghrpfs; Nghd;w  
 
rpt; uhk; fh~pahg; (1882 – 1934)  
,e;jpag; gpiuNahy[papd; je;ij vd;W mwpag;gLfpwhh;. ,th; 
"ypth;nthh;l;]; Mnt];lh;d; `pkhyah]; mz;l; gQ;rhg; gpnsapd;];" 
vd;w E}iy ntspapl;lhh;. ml;r;rpd;Nrhdp]y;yh> rhr;rpah> rpthh;bnay;yh 
kw;Wk; ];Bgd; Nrhdpnay;yh Nghd;w Gjpa Nghpdq;fis ,th; fz;L 
gpbj;Js;shh;.  
 
Kd;NdhbfspypUe;J gpiuNah/igl;fs; Njhd;wpapUf;fyhk; vdg; gyh; 
fUJfpwhh;fs; gpiuNah/igl;fs; kpf vspa fUnfhz;l jhtuq;fshFk;. 
,t;tif njhy;epyj;jhtuq;fspd; (Primitive land plants) mikg;G> 
,dg;ngUf;fk; Nghd;wtw;iw ehk; jw;NghJ tphpthf mwpayhk;.  
 
gpiuNah/igl;fs; <ukhd> epoyhd ,lq;fspy; tsuf;$ba vspa epy 
tho;jhtuq;fshFk;. ,itfspy; th];Fyj;jpRf;fs; fhzg;gLtjpy;iy. 
vdNt ,it 'th];Fyj;jpRf;fsw;w G+thj;jhtuq;fs; (Non vascular 
crytogams) vd;W miof;fg;gLfpd;wd. epytho;jhtuq;fshf ,Ug;gpDk; 
tho;f;ifr;Row;rpia epiwT nra;a ePh; mtrpakhjyhy; jhtug; 
ngUk;gphptpd; 'ePh;epy tho;td' (Amphibians) vdTk; ,it 
miof;fg;gLfpd;wd.  
 
nlhpNlh/igl;fs;:  
tpijfsw;w th];Fy G+thj;jhtuq;fs; (Seedless Vascular Cryptogams):  
 
Kjd; Kjyhf cz;ik epyj;jhtuj; njhFg;ghf mwpag;gLgit 
nlhpNlh/igl;fshFk;. NkYk; ,itjhd; th];Fyj; jpRf;fshd iryk;> 
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/GNshak; ngw;w Kjy; jhtuq;fshdjhy; th];Fyj;njhFg;Gila 
G+thj;jhtuq;fs;' (Vascular cryptogams) vd miof;fg;gLfpd;wd. fpsg; 
kh];fs; (Club mosses), Fjpiuthypfs; (Horse tail), ,wFj;jhtuq;fs; 
(Quill worts), ePH nguzpfs; (Water ferns), kug;nguzpfs; (Tree ferns) 
Nghd;wit ,g;gphpitr; rhh;e;jit.  
 
nlhpNlh/igl;fs; iryk;> /GNshak; Mfpa th];Fyj; jpRf;fisg; ngw;W 
epyr;r#oYf;Nfw;gj; jk;ikr; rpwg;ghfj; jftikj;Jf; nfhz;l jthuq;fs; 
MFk;. ,it NgypNahNrhapf; Copapd; bNthdpad; fhyfl;lj;jpy; (400 
kpy;ypad; Mz;LfSf;F Kd;) kpFjpahff; fhzg;gl;ld. ,j;jhtuq;fs; 
ngUk;ghYk; <ugjk; epiwe;j> Fsph;e;j ePUs;s> epokhd gFjpfspy; 
tsuf;$ba rpW nrbfshFk;. rpy nlhpNlh/igl;fspd; tpsf;fg;glq;fs; 
nfhLf;fg;gl;Ls;sd.  
 
[pk;Ndh];ngh;k;fs;:  
 
jpwe;j tpijj; jhtuq;fs;:  
 
 [pk;Ndh];ngh;k;fs; (fpNufk;: [pk;Ndh = jpwe;j> ];ngh;kh = tpij) 
jpwe;j tpijj;jhtuq;fs; MFk;. ,j;jhtuq;fs; kPNrhNrhapf; Copapd; 
[_uhrpf; kw;Wk; fphpNlrpa]; fhyj;jpy; mjpf mstpy; gutpf; 
fhzg;gl;ld. ,j;jhtuq;fs; cyfpd; ntg;g kz;ly kw;Wk; kpj 
ntg;gkz;ly gFjpfspy; fhzg;gLfpd;wd.  
 
.  
MQ;rpNah];ngh;k;fs;:  
%Ltpijj; jhtuq;fs;  
 
tpijAila jhtuq;fspy; #y;fisr; #o;e;J ghJfhg;ghd #yfk; 
nfhz;l jhtuq;fshfpa MQ;rpNah];ngh;k;fSk; mlq;Fk;. GtpapYs;s 
jhtuj; njhFg;gpy; ngUk;ghyhditahfTk;> epyj;jpy; thoj;jFe;j 
jftikg;Gfisg; ngw;witfshfTk; ,j;jhtuf; FOkk; cs;sJ. 
,j;jhtuj; njhFg;ghdJ Muk;gf; fhyf; fphpl;Nl~pa]; fhyj;jpy; Njhw;wp 
(140 kpy;ypad; Mz;LfSf;F Kd;) cyfstpy; ngUk;ghd;ikahd jhtuf; 
$l;lkhf fhzg;gLfpd;wd. tpj;jfj;jhtuq;fs; Xq;F jd;ikAlDk;> 
NfkPl;lfj;jhtuq;fs; kpfTk; xLq;fpa epiyapYk; cs;sd.  
 
,Utpijapiy> xUtpijapiy jhtuq;fspd; rpwg;G gz;Gfs;:  
,Utpijapiy jhtuq;fs;  
Gw mikg;Grhh; gz;Gfs; 
 
,iyfspy; tiyg;gpd;dy; euk;gikg;G cs;sJ. tpijapy; ,uz;L 
tpijapiyfs; cs;sd. Kjd;ik Ntuhd KisNth; epiyj;Jf; 
fhzg;gl;L Mzp NtuhfpwJ. kyh;fs; ehd;fq;f my;yJ Ie;jq;f 
tifiar; rhh;e;jJ. Kf;FopAila (Tricolpate) kfue;jj;Jfs; 
fhzg;gLfpwJ.  
 
cs;sikg;Grhh; gz;Gfs;:  



 

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

 
• th];Fyf; fw;iwfs; jz;by; tisak; Nghd;W mike;Js;sJ 
• th];Fyf; fw;iwfs; jpwe;j tifiar; rhh;e;jJ. (Nfk;gpak; 

cs;sJ). 
• ,uz;lhk; epiy tsh;r;rp fhzg;gLfpwJ 

  

 

7TH mwptpay; 

njhFjp –II 

myF – 5 

tifg;ghl;baypd; mbg;gilfs; 

   

tpyq;Ffspd; tifg;ghL: 

 

jhtuq;fspd; tifg;ghL:  
 
• jhtuq;fs; G+f;Fk; jhtuq;fs; kw;Wk; G+thj; jhtuq;fs; vd ,U ngUk; 

$Wfshf tifg;gLj;jg;gl;Ls;sd. G+thj; jhtuq;fs; tpijfis 
cUthf;Ftjpy;iy. G+f;Fk; jhtuq;fs; tpijfis cUthf;Ffpd;wd. 
G+thj; jhtuq;fs; mtw;wpd; cly; mikg;gpidg; nghUj;J NkYk; 
%d;W tiffshf tifg;gLj;jg;gl;Ls;sd. mit My;fhf;fs;> 
kh];fs; kw;Wk; nguzpfs; MFk;. G+f;Fk; jhtuq;fs; mit 
cz;lhf;Fk; fdpAWg;igg; nghUj;J [pk;Ndh];ngh;k;fs; kw;Wk; 
MQ;rpNah];ngh;k;fs; vd tifg;gLj;jg;gLfpd;wd.  

• Ie;J cyf tifg;ghl;by; cs;s Ie;J cyfq;fspilNa fhzg;gLk; 
Kf;fpag; gz;Gfs;:  
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gz;G nkhdpuh GNuhb];lh G+Q;irfs;  g;shz;l;N

l  
mdpNkypa
h  

nry;ypd; 
jd;ik  

xU nry; 
caphpdq;
fs;> 
GNuhNfhp 
Nahbf;  

xU nry; 
caphpdq;
fs;> 
A+Nfhp 
Nahl;bf;  

gy nry; 
caphpdq;f
s;> 
gr;irak; 
mw;w 
A+NfhpNah
bf;  

gy nry; 
caphpdq;
fs;> 
A+Nfhp 
Nahbf;  

gy nry; 
caphpdq;f
s;> 
A+NfhpNahl;
bf;  

cl;fU 
rt;T  

,y;iy cz;L  cz;L  cz;L cz;L 

caphpdq;f
spd; cly; 
mikg;G  

nry;Yyhh; 
clyikg;
G 

nry;Yyhh; 
clyikg;
G  

jsh;thd 
jpRf;fis
f; nfhz;l 
gy nry; 
caphp 
MFk;.  

jpR kw;Wk; 
cWg;Gf;f
s; 
nfhz;li
t 

jpRf;fs;> 
cWg;G> 
cWg;G 
kz;lyq;f
s; 
nfhz;li
t  

czT 
Cl;l 
Kiw  

jw;rhh;G 
my;yJ 
gpw Cl;l 
Kiw 
cilai
t  

jw;rhh;G 
my;yJ 
gpw Cl;l 
Kiw 
cilai
t  

rhWz;zp
fs;> 
xl;Lz;zp
fs; rpy 
rkak; 
$l;Laphpf
s;  

jw;rhh;G 
Cl;l 
Kiw  

gpw Cl;l 
Kiw  

vLj;Jf;fhl;
L 
caphpdq;f
s;  

ghf;Bhpah 
kw;Wk; 
ePyg; gRk; 
ghrpfs;  

];igNuh 
ifuh> 
fpshkpNlh 
Nkhdh];. 

iuNrhg]; 
mfhhpf]; 

rpWnrb> 
Gjh;r;nrb 
kw;Wk; 
kuq;fs;  

GO> G+r;rp 
kPd;> 
jtis> 
gwitfs;> 
kdpjd;  

Ie;J cyf tifg;ghl;bd; epiwfs;:  
 
• ,t;tifg;ghl;bd; mikg;ghdJ mjpfkhf mwptpay; uPjpahfTk; kw;Wk; 

,aw;ifapd; Kiwg;gbAk; mike;Js;sJ.  
 
• ,e;j tifg;ghL nry;ypd; mikg;G> czT Cl;l Kiw kw;Wk; 

ghpzhk tsh;r;rpapd; Muk;g epiyapd; gz;Gfisj; njspthf 
Fwpf;fpd;wJ.  

 
• ntt;NtW FOf;fisr; Nrh;e;j caphpdq;fs; kuG topapy; 

tifg;gLj;jg;gLtjhy;> ,JNt kpfTk; Vw;Wf; nfhs;sg;gl;l etPd 
tifg;ghl;L Kiw MFk;.  

 
• vspikahd caphpdj;jpy; ,Ue;J rpf;fyhd caphpdk; tiu 

gbg;gbahf ghpzhk tsh;r;rp miltij ,J Fwpf;fpwJ.  
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Ie;J cyf tifg;ghl;bd; Fiwfs;:  
 

➢ itu];fSf;F ,e;j tifg;ghl;by; Kiwahd Kf;fpaj;Jtk; 
nfhLf;fg;gltpy;iy.  

➢ gy nry; caphpdq;fs; GNuhl;b];Lfspy; ,Ue;J gy Kiw 
Njhw;Wtpf;fg;gLfpwJ.  

➢ mbkl;l caphpdq;fSf;F chpa Kf;fpaj;Jtk; 
toq;fg;gltpy;iy.  

➢ GNuhl;b];lhtpd; fPo; tUk; rpy caphpdq;fs; A+NfhpNahl;bf; 
gz;igg; nfhz;lit my;y.  

 

9- k; tFg;G 
 

myF-17- tpyq;Fyfk; 
 
capupdq;fspd; tifg;ghL 
 

• capupdq;fspd; tifg;ghl;bay; fPNo cs;;s gb epiyfisf; 
nfhz;Ls;sJ. 

 
• cyfk; 
• njhFjp 
• tFg;G 
• tupir 
• FLk;gk; 
• Ngupdk; 
• rpw;wpdk; 

 
tifg;ghl;bw;fhd mbg;gil 
 
• tpyq;FyfkhdJ fl;likg;G epiyfs; (nry;fspd; njhlu; tupir 

mikg;G)¸ rPuikg;G¸ fU %y mLf;F kw;Wk; clw; Fopapd; jd;ik 
Mfpatw;iw mbg;gilahff; nfhz;L tifg;gLj;jglfpd;wd. 

 
fl;likg;G epiy :  
 
• nry;> jpR> cWg;G kw;Wk; cWg;G kz;lyk; Mfpatw;wpd; mbg;gilapy; 

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

 

8TH  
 

myF-17 jhtu cyfk ;  
 
tifg;ghl;bay; (Taxonomy)  
 

• caphpdq;fis milahsk; fhZjy;> tifg;gLj;Jjy;> mtw;iwg; gw;wp 
tpsf;Fjy;> ngahpLjy; Mfpatw;iw cs;slf;fpaJ. tifg;ghl;bay; 
vd;Dk; caphpay; gphpT MFk;. tifg;ghl;bay; (Taxonomy) vd;Dk; 
nrhy; Taxis, Nomos vd;Dk; ,uz;L fpNuf;fr; nrhy;ypd; $l;L tbtk; 
MFk;. Taxis vd;Dk; nrhy;Yf;F tifg;gLj;Jjy; vd;gJk; Nomos 
vd;Dk; nrhy;Yf;F tpjpfs; vd;gJk; nghUs; MFk;. tifg;ghl;bay; 
vd;Dk; nrhy;iy Kjd; Kjypy; cUthf;fpath; mf];bd; igukp]; b 
Nfz;Nlhy; (Augustin Pyramus De Candolle) vd;gth; Mthh;.  

 
tifg;gLj;Jjy; (Classification):  
 

• jhtuq;fSf;F ,ilNa cs;s xw;Wik Ntw;WikfSf;F Vw;g 
gy;NtW ,dq;fshfg; gphpf;Fk; Kiwia tifg;gLj;Jjy; vd;fpNwhk;.  

 
tifg;gLj;Jjypd; gphpTfs;:  
 
1. nraw;if tifg;ghl;L Kiw  
2. ,aw;if tifg;ghl;L Kiw  
3. kuGtop tifg;ghl;L Kiw  
4. etPd tifg;ghl;L Kiw  

 
nraw;if tifg;ghl;L Kiw:  
 
• ,J kpfTk; goikahd Kiw MFk;. jhtuq;fspd; Gwj;Njhw;wg; 

gz;Gfspd; mbg;gilapy; tifg;gLj;jg;gLtJ nraw;if tifg;ghl;L 
Kiw vdg;gLk;. nraw;if tifg;ghl;L Kiwapy; kpfTk; Gfo; ngw;wJ 
ypd;Nda]; Kiw MFk;. ,jid cUthf;fpath; fNuhy]; ypd;Nda]; 
vd;gth; Mthh;. mth; jkJ ];gPrp]; gpshd;lhuk; vd;w Gj;jfj;jpy; 
,ijg; gw;wpf; Fwpg;gpLs;shh;.  
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,aw;if tifg;ghl;L Kiw:  
 
• jhtuq;fspd; gy gz;Gfspd; mbg;gilapy; ,aw;if tifg;ghl;L 

Kiw cUthf;fg;gLfpwJ. nge;jk; kw;Wk; `{f;fhpd; tifg;ghl;bay; 
Kiw ,jw;F vLj;Jf;fhl;L MFk;. jhtuq;fspd; Gwj;Njhw;wg; gz;G> 
,dg;ngUf;g; gz;gpd; mbg;gilapy; ,e;j Kiw tFf;fg;gl;Ls;sJ. 
cyh; jhtuj; njhFg;G (jhtuj;jpd; gFjpfis ed;F mOj;jp 
cyh;j;jpg; gpd;dh; jhspy; xl;b VNjDk; xU Vw;Wf;nfhs;sg;gl;l 
tifg;ghl;bd;gb thpirg;gLj;jg;gl;lit) kw;Wk; jhtutpay; 
G+q;fhf;fspy; jhtuq;fis tifg;gLj;j ,k;Kiw gad;gLj;jg;gLfpwJ.  

 
• nge;jk; kw;Wk; `{f;fh; MfpNahh; ,e;j ,aw;if tifg;ghl;L 

Kiwiaj; jq;fs; n[dpuh gpshd;lhuk; vd;w %d;W njhFjpfisf; 
nfhz;l Gj;jfj;jpy; tpsf;fpAs;sdh;.  

 
nge;jk; kw;Wk; `{f;fh; ,aw;if tifg;ghl;L Kiw:  
 
• tpijj; jhtuq;fs; %d;W tFg;Gfshf tifg;gLj;jg;gl;Ls;sd. mit> 

,U tpijapiyj; jhtuq;fs;> xU tpijapiyj; jhtuq;fs;> jpwe;j 
tpijAila jhtuq;fs; vd;git MFk;.  

 
tFg;G 1: ,U tpijapiyj; jhtuq;fs;:  
 

❖ ,uz;L tpijapiyfisf; nfhz;Ls;sd.  
❖ ,iyfspy; tiyg;gpd;dy; euk;gikT cs;sJ 
❖ MzpNthiuf; nfhz;bUf;Fk;  
❖ kyh;fs; ehd;F my;yJ Ie;J mq;fq;fisf; nfhz;bUf;Fk;.  
 

tFg;G 2 : [pk;Ndh];ngh;k; (jpwe;j tpijAila jhtuq;fs;):  
 

• ,t;tifapy; fdpfs; cUthtjpy;iy.  
• %d;W FLk;gq;fis cs;slf;fpaJ.  

 
1. irf;fNlrp  
2. Nfhdp/ngNu 
3. ePl;Nlrp  

 
tFg;G 3. xU tpijapiyj; jhtuq;fs;:  
 

❖ xU tpijapiyiaf; nfhz;Ls;sd. 
❖ ,iyfspy; ,izg;Nghf;F euk;gikT cs;sd.  
❖ ry;yp Nthpidf; nfhz;Ls;sd.  
❖ kyh;fs; %d;W mq;fq;fisf; nfhz;bUf;Fk;.  
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ghrpfspd; nghUshjhu Kf;fpaj;Jtk;:  
 
1. czT: 

[g;ghd;> ,q;fpyhe;J> ,e;jpah Nghd;w ehLfspy; ghrpfis kf;fs; 
czthf cl;nfhs;fpd;wdh;.  
 
v.fh: my;th> ];igUypdh> FNshnuy;yh Nghd;wit  
 
rpy ghrpfs; tPl;L tpyq;FfSf;F czthfg; gad;gLfpd;wd.  
v.fh: NykpNdhpah> m];Nfh/gpy;yk;  
 

2. Ntshz;ik: 
 
rpy ePyg; gr;irg; ghrpfs; tsp kz;ly iel;u[id kz;zpy; 
epiyepWj;Jfpd;wd. ,it kz;dpd; tsj;ij mjpfhpf;fpd;wd.  
v.fh: eh];lhf;> mdgPdh  
 

3. mfhh; mfhh; 
 
mfh; mfh; vd;gJ> rptg;Gg; ghrpfspypUe;J vLf;fg;gLfpwJ. ,J 
Ma;tfq;fspy; tsh;r;rp Cf;fpahf tpsq;FfpwJ.  
 v.fh: n[yPbak;> fpNurpNyhpah  
 

4. mNahbd;  
 
gOg;Gg; ghrpfspypUe;J mNahbd; ngwg;gLfpwJ.  
 v.fh: NykpNdhpah  
 

5. tpz;ntspg; gazj;jpy; ghrpfs;:  
 
tpz;ntspg; gazj;jpd;NghJ FNshnuy;yh /ighpdha;Nlhrh vd;Dk; 
ghrp> fhh;gd; il Mf;i]il mfw;Wtjw;Fk; kdpjf; fopTfis 
kl;fr; nra;tjw;Fk; gad;gLfpwJ.  
 

6. jdp nry; Gujk; (SCP): 
 
rpy xU nry; ghrpfs; kw;Wk; ePyg; gr;irg; ghrpfs; Gujj;ij 
cw;gj;jp nra;fpd;wd.  
v.fh: FNshnuy;yh> ];igUypdh  

 
G+Q;irfspd; nghUshjhu Kf;fpaj;Jtk;  
 

1. Ez;Zaph;f; nfhy;yp: 
 

• ngdprpypd; (ngdprpypak; nehl;Nll;lk;)> epNahikrpd;> n[d;lhikrpd;> 
vhpj;Nuhikrpd; Nghd;w Ez;Zaph;f; nfhy;ypfs; G+Q;irfspypUe;J 
jahhpf;fg;gLfpd;wd. ,it gy Neha;fisj; jPh;f;Fk; kUe;jhfg; 
gad;gLfpd;wd.  
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2. czT: 
fhshd;fs; mjpf msT Gujj;ijAk; jhJg; nghUs;fisAk; 
nfhz;Ls;sd. nghJthf cz;zf;$ba fhshd; mfhhpf]; 

(nghj;jhd; fhshd;) tifiar; rhh;e;jJ MFk;. 
 
3. itl;lkpd;fs;:  
 
My;gpah Nfh];gP kw;Wk; vhpNkhjPrpak; M];gpaP Nghd;w G+Q;irfs; 
itl;lkpd; B2(Riboflavin) it cUthf;Ffpd;wd.  
 
4. My;f`hy;:  
 
<];l;by; cs;s ,d;th;Nl];> irNk]; Nghd;w nehjpfs; rh;f;fiuf; 
foptpypUe;J nehjpj;jy; %yk; My;f`hiy cUthf;FfpwJ.  
 
 

gpiuNah/igl;bd; nghUshjhu Kf;fpaj;Jtk;:  
 
1. ,it kz;zhpg;igj; jLf;fpd;wd.  
2. ];Ngf;dk; vd;Dk; jhtuk; ePiu cwpQ;Rtjhy; ,J ehw;wq;fhy;fspy; 

gad;gLj;jg;gLfpwJ.  
3. gPl; vd;gJ epyf;fhpiag; Nghy; tpiykjpg;Gila vhpnghUshFk;. ,J 

];Ngf;dkjhtuj;jpypUe;J ngwg;gLfpwJ.  
 
nlhpNlh/igl;lhtpd; nghUshjhu Kf;fpaj;Jtk;:  
 

❖ nguzpfs; moFj; jhtuq;fshf tsh;f;fg;gLfpd;wd.  
❖ biuahg;lhp]; cs;s kl;l epyj; jz;L fhk;Gfs; Flw;GOf; 

nfhy;ypahfg; gad;gLfpwJ.  
❖ khh;rPypahtpd; ];Nghuff; Nfhg;igia kiytho; kf;fs; 

czthfg; gad;gLj;Jfpd;wdh;.  
❖ gpiuNah/igl;lh kw;Wk; nlhpNlh/igl;lh ,ilNa cs;s 

NtWghLfs;:  
 
 
 
 
 

fpshtpnrg;]; gh;G+hpah vd;w G+Q;irahdJ ,se;jiy Kiwapdiu mjpf msT 
ghjpg;gilar; nra;fpwJ. ,J ,isQh;fsplj;jpy; xU khaj; Njhw;wj;ij 
Vw;gLj;jp kd mOj;jj;ij Vw;gLj;JfpJ. ,t;Tyfpy; xU tpj;jpahrkhd 
kdepiyia Vw;gLj;jp mth;fs; fdTyfpy; kpjg;gJ Nghd;w kdepiyia 
Vw;gLj;Jk;.  
 
m];gh;[py;y]; vd;w G+Q;irahdJ Foe;ijfsplk; xt;thikia Vw;gLj;JfpwJ. 
Mdhy; fpshNlh];Nghhpak; vd;w G+Q;irahdJ xt;thikapypUe;J 
ghJfhf;fpwJ.  
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t.vz;  gpiuNah/igl;Nlh nlhpNlh/igl;lh 
1. jhtu clykhdJ Nth;> jz;L> ,iy 

vdg; gphpf;f ,ayhJ. 
jhtu clykhdJ Nth;> 
jz;L> ,iy vdg; 
gphpf;fg;gLk;. 

2. ,it ,Utho;tpfs;  ,it epyj; jhtuq;fs;  

3. flj;Jk; jpRf;fs; fhzg;glhJ flj;Jk; jpRf;fs; 
fhzg;gLk; 

4. jhtu clyj;jpd; Xq;F epiyahdJ 
NfkPl;Nlh/igl; MFk;.  

jhtu clyj;jpd; Xq;F 
epiyahdJ 
];NghNuh/igl; 

5. ];NghNuh/igl; jiyKiwahdJ 
NfkPl;Nlh/igl; jiyKiwiar; 
rhh;e;Js;sJ. v.fh. hpr;rpah  

NfkPl;Nlh/igl; 
jiyKiw> 
];NghNuh/igl; 
jiyKiwiar; 
rhh;e;jpUg;gjpy;iy v.fh. 
nryh[pndy;yh 

 
 

iyf;NfhNghbak;> fpsg; ghrp vd miof;fg;gLfpwJ. <f;tprpl;lk;> Fjpiu 
thy; vd miof;fg;gLfpwJ.  
 
[pk;Ndh];ngh;k;fspd; nghUshjhu Kf;fpaj;Jtk;:  
 
❖ Crpapiyj; jhtuq;fspd; kuf;fl;ilahdJ jhs; njhopw;rhiyfspy; 

jhs; cw;gj;jpf;Fg; gad;gLfpwj. v.fh. igd];> mfhj;jp];. 
 

❖ Crpapiyj; jhtuq;fspd; nkd;fl;ilfs; fl;Lkhdj; njhopYf;Fk; 
nghUs;fisg; nghjptjw;Fk; kw;Wk; xl;Lg; gyifj; jahhpg;gpw;Fk; 
gad;gLfpwJ. v.fh: nrl;u];> mfhjp];. 
 

❖ igd]; jhtuj;jpd; girapypUe;J ngwg;gLk; lh;gd;ild;> tz;zg; 
G+r;R jahhpg;gpw;Fg; gad;gLfpwJ. NkYk; ,J %l;Ltyp kw;Wk; typ 
epthuzpahfTk; gad;gLfpwJ.  
 

❖ igd]; n[uhh;bahdh vd;Dk; jhtuj;jpd; tpijfs; cz;gjw;Fg; 
gad;gLk;.  
 

❖ v/gpbhpd; vd;Dk; my;fyha;L v/gpl;uh vd;Dk; jhtuj;jpypUe;J 
ngwg;gLfpwJ. ,J M];Jkh kw;Wk; Rthrf; NfhshWfSf;F 
kUe;jhfg; gad;gLfpwJ.  
 

❖ muht;Nfhpah gpl;tpy;yP vd;Dk; jhtuk; moFj; jhtukhfg; 
gad;gLj;jg;gLfpwJ.  
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MQ;rpNah];ngh;k;fs; (%ba tpijj; jhtuq;fs;) 
MQ;rpNah];ngh;k;fspd; ngJg;gz;Gfs;  
 
❖ MQ;rpNah];ngh;k; (Angiosperms) vd;Dk; nrhy;yhdJ MQ;rpNah 

kw;Wk; ];ngh;kh vd;Dk; ,uz;L fpNuf;fr; nrhy;ypypUe;J 
cUthdjhFk;. VQ;rpNah vd;gjd; nghUs;> ngl;b my;yJ %ba 
ngl;b vd;gJ MFk;. ];ngh;kh vd;gjd; nghUs; tpij MFk;.  
 

❖ ,it G+f;Fk; jhtuq;fs;. ,e;jj; njhFg;gpy; ehd;F ,yl;rk; 
capUs;s jhtuq;fs; cs;sd.  
 

 
kUj;Jtj; jhtuq;fspd; gad;fs;:  
 
mfhyp/gh ,d;bfh (Fg;igNkdp):  
 
❖ ,J A+/Nghh;gpNarp FLk;gj;ijr; Nrh;e;jJ. 

 
❖ ,iyia miuj;Jg; ngwg;gLk; gir> Njhypy; cs;s 

nfhg;Gsq;fis Mw;WfpwJ. 
 

❖ ,iyr; rhw;iw vYkpr;irrhw;Wld; fye;J mUe;jpdhy; tapw;wpYs;s 
cUisg; GOf;fs; mopAk;.  
 

Vfpy; khh;kpNyh]; (tpy;tk;):  
 

❖ ,J &l;Nlrp FLk;gj;ijr; Nrh;e;jJ.  
 

❖ ,jd; fhahdJ nrhpkhdj;ijr; rhp nra;fpwJ. 
 

❖ ,J jPuhj tapw;Wg;Nghf;F> rPjNgjp Mfpatw;iwf; 
Fzg;gLj;JfpwJ.  

 
nrhyhdk; biunyhNgl;lk; (J}Jthis):  
 

❖ ,J nrhyNdrp FLk;gj;ijr; Nrh;e;jJ. 
 

❖ ,jd; ,iyfSk; fdpfSk; ,Uky; kw;Wk; rspf;F kUe;jhfg; 
gad;gLfpd;wd.  
 

❖ ,J fhrNeha; kw;Wk; M];Jkh Neha;f;F kUe;jhfg; 
gad;gLfpwJ.  

 
/gpy;yhe;j]; mkhu]; (fPoh ney;yp):  
 
❖ ,J A+/Nghh;gpNarp FLk;gj;ijr; Nrh;e;jJ. 
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❖ KOj;jhtuKk; kQ;rs; fhkhiy Neha;f;F kUe;jhfg; gad;gLfpwJ. 

 
❖ ,J fy;yPuYf;F typikiaf; nfhLj;J> fy;yPuy; Neha;fSf;F 

kUe;jhfg; gad;gLfpwJ.  
 
mNyh ntuh (Nrhw;Wf; fw;whio):  
 
➢ ,J ypy;ypNarp FLk;gj;ijr; Nrh;e;jJ.  

 
➢ ,jd; ,iyfs; %yNeha; kw;Wk; Njhypy; Njhd;Wk; mow;rpiaf; 

Fzg;gLj;JfpwJ. 
 

➢ ,J tapw;Wg; Gz;Zf;Fhpa kUe;jhfTk; gad;gLfpwJ.  

 

6THmwptpay; 
njhFjp 1 

myF – 5 tpyq;Ffs; thOk; cyfk;; 
 
xU nry; caphpfs; kw;Wk; gy nry; caphpfs; ,ilNa cs;s 
NtWghLfs;  
 

xU nry; caphpfs; gy nry; caphpfs; 
xU nry;yhy; Mdit  gy nry;fshy; Mdit  
caphpapy; cs;s xU nry;Ny 
tho;f;ifr; nray;fs; midj;ijAk; 
Nkw;nfhs;fpwJ.  

nry;fSf;fpilNa tho;f;ifr; 
nray;fs; gphpf;fg;gl;L> ntt;NtW 
nry;fs; ntt;NtW nray;fis 
nra;tjw;Nfw;g rpwg;G mk;rq;fs; 
ngw;Ws;sd.  

nghJthf ,it mstpy; kpfr; 
rpwpait Ez;Nzhf;fpahy; kl;LNk 
ghh;f;f ,aYk;. 

nghJthf ,it mstpy; nghpait 
fz;fshy; ghh;f;f ,aYk;.  

,tw;wpy; jpRf;fs;> cWg;Gf;fs; 
kw;Wk; cWg;G kz;lyq;fs; 
fpilahJ.  

,tw;wpy; jpRf;fs;> cWg;Gf;fs; 
kw;Wk; cWg;G kz;lyq;fs; 
cs;sd.  

nry;fspd; msT mjpfhpg;gjd; 
%yk; tsh;r;rp milfpwJ.  

nry;gphpT %yk; nry;fspd; 
vz;zpf;if mjpfhpf;fg;gl;L 
tsh;r;rp milfpwJ.  

v.fh: mkPgh> ghukPrpak; kw;Wk; 
A+f;spdh  

v.fh: kz;GO> kPd;> jtis> gy;yp 
kw;Wk; kdpjd;  
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Physiology 

 11k;-tFg;G tpyq;fpay; 
ghlk; - 6 Rthrk; 

 
 
Rthrj;jpd; gzpfs; (Respiratory functions): 
 
Rthrkz;lyj;jpd; Ie;JKf;fpag; gzpfshtd:  
 
1. tspkz;lyj;jpw;Fk; ,uj;jj;jpw;Fk; ,ilNaMf;]p[d; kw;Wk; fhh;gd;-

il-Mf;irLMfpatw;iwg; ghpkhw;wk; nra;jy;.  
 

2. clypd; pH msitepiyg;gLj;jpg;NgZjy;  
 

3. cl;Rthrj;jpd; NghJcs;spOf;fg;gl;lNehA+f;fpfs; kw;Wk; 
khRgLj;jpfsplkpUe;Jek;ikg; ghJfhj;jy;.  
 

4. ,ay;ghdFunyhypf;fhdFuy; xypehz;fis(Vocal cords) guhkhpj;jy;  
 

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

 
 

kdpjRthrkz;lyk; (Human Respiratory system):  
 

• Gwehrpj;Jisfs;>ehrpf;Fop>njhz;il(pharynx) Fuy;tis(larynx), 
%r;Rf;Foy; (trachea), %r;Rf;fpisf; Foy;fs; (bronchi), 
%r;Rf;fpisEz;Foy;fs; (bronchioles)kw;Wk; 
fhw;WEz;ziwfis(Alveolus) cilaEiuaPuy; Mfpiatkdpjr; 
Rthrkz;lyj;jpy; mlq;fpAs;sd. 

 
• Rthrg;ghijapd;>Nfhiog; glyj;jpYs;sNfhg;igr; nry;fs; (Goblet 

cells) mjpff; fpilf;NfhGujq;fisf; 
nfhz;ltOtOg;ghdNfhioiar; Ruf;fpd;wd.  

 
• nky;ypa>kPs; jd;ikAilaFuy;tis %bahdJczTtpOq;fg;gLk; 

NghJczTj;Jfs; Fuy; tisapDs; nrd;Wmilj;Jtplhky; 
jLf;fpwJ.  

 
• %r;Rf;Foy; xustpw;FtisAk; 

jd;iknfhz;lgyFUj;njYk;Gtisaq;fiscilaJ. 
mJnjhz;ilg;gFjpapypUe;Jkhh;giwapd; eLg;gFjptiuePz;L 5tJ 
khh;GKs;nsYk;Gg; gFjpapy; tyJkw;Wk; ,lJKjy; epiy 
%r;Rf;fpisf; Foy;fshfg; gphpe;JtyJkw;Wk; 
,lJEiuaPuy;fSf;Fs; EiofpwJ.  
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• EiuaPuYf;Fs; Kjy;epiy %r;Rf;Foypd; Rthpy; 

FUj;njYk;ghyhd'C'tbtf; FUj;njYk;Gtisaq;fs; 
mike;Js;sd. ,f;FUj;njYk;Gtisaq;fs; Rthrj;jpd; 
NghJVw;gLk; mOj;jkhWghLfshy; Foy; ntbj;JtplhkYk; 
fhw;Wnry;Yk; NghJrpije;JtplhkYk; %r;Rf;Foiyg; 
ghJfhf;fpd;wd.  

 
• RthrEz;Foy;fs; mjpf ,uj;jehsKs;s>nky;ypaRtuhyhd>thAg; 

ghpkhw;wj; jskhdfhw;Wg;igfspy; (alveoli)Kbtilfpd;wd.  
 

• fhw;Wg;igfspy; cs;sthAtputYf;fhdrt;T %d;WmLf;Ffshy; 
MdJ. mit>fhw;Wg; igfspYs;snky;ypa>jl;ilvgpjPypar; 
nry;fs; (squamous epithelium),fhw;Wg;gilapd; ,uj;jEz; 
ehsq;fspd; vz;NlhjPypar; nry;fs;>kw;Wk; ,it ,uz;bw;FK; 
,ilNacs;smbg;gilg; nghUl;fs; (basement substance) 
MfpaitahFk;. fhw;Wg;gigapd; nky;ypajl;ilvgpjPypar; nry;fs; 
tifIkw;Wk; tifIInry;fisf; nfhz;Ls;sd. tifI,nry;fs; 
kpfnky;ypaitMjyhy; ,jd; %yk; thAghpkhw;wk; tputy; 
Kiwapy; JhpjkhfeilngWfpwJ. tifIInry;fs; jbj;jit. 
,itNkw;gug;gpfs; vDk; (surfactant) 
Ntjpg;nghUiscw;gj;jpnra;JRuf;fpd;wd. 

 

• RthrcWg;GfshfpaEiuaPuy;fs; 
gQ;RNghd;wkpUJthdjpRmikg;ghFk;. fhw;Wg;Gf 
,ayhjkhh;giwapy; (thoracic cavity) ,U EiuaPuy;fs; 
itf;fg;gl;Ls;sd. khh;giwiar; Rw;wpYk; KJFg;Gwj;jpy; 
KJnfYk;Gj;njhlUk; (Vertebral column), tapw;Wg;Gwj;jpy; 
khh;ngUk;Gk; (Sternum) gf;fthl;by; tpyhvYk;GfSk; (ribs) kw;Wk; 
Nkw;Ftpe;jmikg;Gilacjutpjhdk; (diaphragm) khh;giwapd; 
fPo;g;Gwj;jpYk; mike;Js;sJ.  

 

• EiuaPuy;fisr; Rw;wpAs;sG@uh(Pleura) vDk; 
,ul;ilr;rt;T>kPs;jd;ikAilagymLf;F ,izg;Gj; jpRf;fisAk; 
,uj;jEz;ehsq;fisAk; nfhz;lJ. G@uy; 
glyq;fSf;fpilNaG@uy; jputk; (pleural) epiwe;Js;sJ. 
EiuaPuy;fs; RUq;fptphpAk; NghJcuha;tpidf; Fiwf;f ,j;jputk; 
cjTfpwJ.  

 
 
 
 
 
 



 

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

Rthrepfo;tpd; gbepiyfs;:  
 

1. tspkz;lyk; kw;Wk; Eiuapuy;fSf;F ,ilNaahdthAghpkhw;wk;.  
 

2. EiuaPuy;fSf;Fk; ,uj;jj;jpw;Fk; ,ilNaahdO2kw;Wk; 
CO2ghpkhw;wk;.  
 

3. ,uj;jj;jpd; %yk; O2kw;Wk; CO2Mfpaitflj;jg;gLjy;  
 

4. ,uj;jk; kw;Wk; nry;fSf;fpilNathAghpkhw;wk;.  
 

5. nry;fs;>gyclw;nraypay; nray;fisr; nra;aO2I 
vLj;Jf;nfhs;SjYk;lCO2 I ntspNaw;WjYk;.  

 
Nkw;gug;gpfs; (Surfactants) vd;gJEz;fhw;Wg; igapd; Nkw;Gwj;jpy; 
fhzg;gLk; nky;ypa>nry;fsw;w>Gujk; kw;Wk; 
gh];NghypgpLfshyhd>glykhFk;. ,Jfhw;WEz;ziwapd; gug;G 
,Otpiriaf; Fiwj;JEiuaPuy;fisr; rpijtilahky; ghJfhf;fpwJ. 
NkYk; EiuaPuy; tPf;fj;ijjLj;JRthrj;ijvspjhf;FfpwJ. 
Fiwg;gpurtj;jpy; gpwf;Fk; Foe;ijfspd; fhw;Wg;igfspy; 
FiwthdmsNtNkw;gug;gpfs; mf;Foe;ijfSf;FrpR%r;Rj;jpzwy; 
Neha;f;FwpaPL" (Newborn respiratory distress syndrome) (NRDS) 
Vw;gLfpd;wJ. Vnddpy; fh;g;gfhj;jpd; 25tJ thuj;jpy;jhd; 
fhw;Wg;igNkw;gug;gpfs; cUthf;fg;gLfpd;wd 
 
Rthrk; eilngWk; Kiw(Mechanism of breathing):  
 

• tspkz;lyj;jpw;Fk; EiuaPuy;fSf;Fk; ,ilNaeilngWk; fhw;Wg; 
ghpkhw;wNk %r;RtpLjy; vdg;gLfpwJ. ,e;epfo;T>cl;Rthrk;>kw;Wk; 
ntspr;Rthrk; vDk; ,Uepiyfspy; eilngWfpwJ. cl;Rthrk; 
vd;gJtspkz;lyj;jpYs;sfhw;WEiuaPuy;fSf;Fs; 
nry;tijAk;>ntspr;Rthrk; vd;gJfhw;WEz;ziwfspy; 
cs;sthAEiuaPuy;fistpl;LntspNaw;wg;gLtijAk; Fwpf;fpwJ.  

 
• cjutpjhdk; vDk; 

jpRg;guykhdJkhh;giwiatapw;wiwapypUe;Jgphpf;fpwJ. 
,ay;ghdepiyapy; cjutpjkhdk; Nky; Nehf;fpf; Ftpe;jepiyapy; 
fhzg;gLfpwJ. tpyhvYk;gpilj;jirfs; tpyhvYk;Gfis 
,af;Ffpd;wd.  

 
• xUMNuhf;fpakhdkdpjdpd; ruhrhpRthrk; xUepkplj;jpw;F 12 – 16 

KiwahFk;. xUthpd; EiuaPuy; 
nray;ghl;ilmwptjw;fhdkUj;Jtf;fzf;fPl;by; Rthrj;jpd; 
NghJgq;Nfw;Fk; fhw;wpd; nfhs;ssitmsf;f ];igNuhkPl;lh; 
(%r;rPl;Lkhdp) (Spirometer) vDk; fUtpgad;ghl;by; cs;sJ.  
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thAghpkhw;wk; (Exchange of gases):  
 

• fhw;WEz;ziwfNsthAghpkhw;wj;jpw;fhdKjd;ikRthrg; gug;ghFk;. 
jpRf;fSf;Fk; ,uj;jj;jpw;FkpilNaO2kw;Wk; 
CO2Mfpadvspatputy; Kiw %yk; ghpkhw;wk; nra;ag;gLfpwJ. 
,jw;FO2kw;Wk; CO2Mfpatw;wpd; 
gFjpmOj;jNtWghLfhuzkhfpwJ. 

thAf;fs; flj;jg;gLjy; (Transport of gases): 
Mf;]p[d; flj;jg;gLjy; (Transport of oxygen):  
 

• Mf;]p[dpd; fiuj;jpwd; kpfTk; FiwTvd;gjhy; Rkhh; 
2%Mf;]p[d; kl;LNkfiue;jepiyapy; flj;jg;gLfpwJ. 
kPjp97%Mf;]p[d; `PNkhFNshgpNdhLvspjpy; gphpAk; tifapy; 
gpizf;fg;gl;L>Mf;]p`PNkhFNshgpd; (HbO2)tbtj;jpy; 
flj;jg;gLfpwJ.  

 
• ,g;gpizg;gpd; NtftPjj;ijMf;]p[dpd; gFjpmOj;jk; 

xOq;FgLj;JfpwJ. xt;nthU `PNkhFNshgpd; %yf;$Wk; 
mjpfgl;rk; ehd;FMf;]p[d; %yf;$WfisVw;fpd;wd. 
fhw;WEz;ziwfspy; cs;smjpfMf;rp[d; 
gFjpmOj;jk;>Fiwthdfhh;gd; il Mf;i]L 
gFjpmOj;jk;>Fiwthdntg;gepiykw;Wk; Fiwthdi`l;u[d; 
madpmlh;;;;;;;j;jpMfpaitMf;]p P̀NkhFNshgpd; 
cUthtjw;fhdrhjfr; #oyhFk;. mNjNeuj;jpy; jpRf;fspy; 
cs;sFiwthdMf;]p[d; gFjpmOj;jk;>mjpff; fhh;gd; il 
Mf;i]L gFjpmOj;jk;>mjpf i`l;u[d; madp mlh;j;jp kw;Wk; 
mjpf ntg;gk; Mfpait Mf;]p`PNkhFNshgpdpypUe;J Mf;]p[d; 
gphptjw;fhd rhjfr; #oyhFk;.  

 
• Mf;]p[dpd; gFjp mOj;jj;jpw;F vjpuhf P̀NkhFNshgpdpd; 

Mf;]p[Dldhd nrwpT tpOf;fhl;il tiuglj;jpy; tiuAk; NghJ 
('S' tbt) rpf;kha;L tisTf;NfhL fpilf;fpwJ.  

 
• ,t;tistpw;F Mf;]p[d; `PNkhFNshgpd; gphpif tisT 

(Oxygen haemoglbin dissociation curve) vd;W ngah;. Mf;]p[dpd; 
gFjp mOj;jk; 10 – 50 kp.kP ghjurk; mstpy; ,Uf;ifapy; 
nrq;Fj;jhd Vw;wkhfTk; mjw;F Nky; 70 – 100 kp.kP ghjurk; 
mstpy; xNu rPuhfj; jl;ilahfTk; ,Ug;gij ,t;tisT 
fhl;LfpwJ.  

 
 

• ,ay;ghdclw;nraypay; epfo;tpd; NghJMf;]p[d; 
epiwe;jxt;nthU 100 kpy;ypypl;lh; ,uj;jKk; Rkhh; 5 kpy;ypypl;lh; 
msTMf;]p[idj; jpRf;fSf;Fmspf;fpwJ.  
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fhh;gd;-il-Mf;i]L (Transport of CO2) flj;jg;gLjy;:  
 

• nry;fspy; eilngWk; tsh;rpijkhw;wj;jpdhy; ntspg;gLk; fhh;gd; 
il Mf;i]ilj; jpRf;fspypUe;JEiuaPuYf;Fg; gpd;tUk; 
%d;Wtopfspy; ,uj;jk; flj;JfpwJ.  

 
1. gpsh];khtpy; fiue;jepiyapy; (Dissolved in plasma) Rkhh; 7 – 

10%mstpyhdfhh;gd; il Mf;i]L gpsh];khtpy; fiue;jepiyapy; 
flj;jg;gLfpwJ.  
 

2. `PNkhFNshgpDld; ,ize;jepiyapy; (Bound to haemoglobin) Rkhh; 
20 – 25%fiue;jepiyapYs;sCO2 ,uj;jr; rptg;gZf;fSld; 
,ize;J>mtw;why; fhh;gkpNdh `PNkhFNshgpd; (HbCO2)vDk; 
$l;Lg;nghUshff; flj;jg;gLfpwJ.  

   2 2CO Hb HbCO⎯⎯→+ ⎯⎯  
 

3. ,uj;jg; gpsh];khtpy; igfhh;gNdl; madpfshf(As bicarbonate ions in 
plasma) Vwf;Fiwa70%mstpyhdfhh;gd; il Mf;i]L igfhh;gNdl; 
madpfshf ,Uj;jj;jpd; %yk; flj;jg;gLfpwJ.  
 
• `PNkhFNshgpd; %yk; fhh;gikNdh `PNkhFNshgpdhf vLj;Jr; 

nry;yg;gLtjw;F> fhh;gd; il Mf;i]bd; gFjp mOj;jKk; 
`PNkhFNshgpdpd; Mf;]p[d; Vw;gj;jpwDk; cjTfpd;wd. fhh;ghdpf; 
md;i`l;Nu]; vDk; nehjp ,uj;jr; rptg;gZf;fspy; mjpfkhfTk;> 
,uj;jg;gpsh];khtpy; Fiwe;j mstpYk; cs;sJ.  

 
• jpRf;fspy; rpijTkhw;wepfo;r;rpfspd; tpisthfcUthFk; fhh;gd; 

il Mf;i]bd; gFjpmOj;jk; mjpfkhf ,Ug;gjhy; (pCO2) 
,uj;jj;jpw;Fs; CLUtpg; igfhh;gNdl; (HCO3)kw;Wk; i`l;u[d; 
madp(H+)fshfpwJ. ,uj;jj;jpYs;srptg;gZf;fSf;Fs; 
CO2Eiue;jJk; mq;FePUld; ,ize;Jfhh;ghdpf; mkpykhfpwJ. 
,t;tpidf;F>tpidA+f;fpahff; fhh;ghdpf; md;i`l;Nu]; 
nray;gLfpwJ. fhh;ghdpf; mkpyk; epiyahdjy;y>Mjyhy; 
mJi`l;u[d; kw;Wk; igfhh;gNdl; madpfshfg; gphpfpd;wJ.  

 
cl;Rthrk; kw;Wk; ntspr; Rthrj;jpy; eilngWk; epfo;Tfs;  
 

cl;Rthrk; ntspr;Rthrk; 
cl;Rthrj;jpd; NghJRthrikaq;fs; 
J}z;ly;fisnjhlq;fpmDg;Gfpd;wd.  

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

↓ 

ntspr;Rthrj;jpd; 
NghJRthrikaq;fs; 
J}z;ly;fisepWj;Jfpd;wd.  

↓ 
cjutpjhdk; kw;Wk; 
cl;Rthrj; jirfs; 
,ay;Gepiyiamilfpd;wd.  
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cjutpjhdKk; cl;Rthrj; 
jirfSk; RUq;Ffpd;wd.   

↓ 
khh;Gr;Rth; tphptiltjhy; 
khh;giwapd; 
nfhs;ssTmjpfhpf;fpwJ.  

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

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

↓ 
Ez;ziwfs; tphptilAk; 
NghJfhw;WEz;ziwmOj;jk; 
tspkz;lyfhw;wOj;jKk; rkkhFk; 
tiufhw;WgUkdhfpwJ.   

↓ 
khh;Gr;Rth; RUq;Ftjhy; 
khh;giwapd; 
nfhs;ssTFiwfpwJ.  

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

↓ 
tspkz;lymOj;jj;ijf; 
fhl;bYk; fhw;WEz;ziwfspy; 
mOj;jk; mjpfhpf;fpwJ.  

↓ 
fhw;WEz;ziwfs; 
RUq;Ftjhy; 
fhw;WntspNaw;wg;gLfpwJ.  

↓ 
fhw;WEz;ziwmOj;jk; 
tspkz;lyfhw;wOj;jj;ijr; 
rkd; nra;Ak; 
tiufhw;WntspNaw;wg;gLfpwJ. 
fhw;WEz;ziw 
,ay;Gepiyf;Fj; jpUk;GfpwJ.  
 

Mf;]p[d; flj;Jjypy; cs;srpf;fy;fs; (Problems in Oxygen 
transport):  
 

• xUkdpjd;> fly; kl;lj;jpypUe;J 8000-Mapuk; mb cauj;jpy; 
cs;s ,lj;jpw;Fr; nry;Yk; 
NghJ>mq;Ftspkz;lymOj;jKk;>Mf;]p[d; gFjpmOj;jKk; 
Fiwthf ,Ug;gjhy;>mk;kdpjDf;Fjiytyp>FiwRthrk;>Fkl;ly; 
kw;Wk; jiyRw;wy; Nghd;wcldbkiyNeha;f;fhd(Acute mountain 
sickness) mwpFwpfs; Njhd;Wfpd;wd. Mf;]p[d; 
`PNkhFNshgpNdhLFiwthf ,iztNj ,jw;Ff; fhuzkhFk;. 
mNj,lj;jpy; ePz;lfhyk; thof;$ba #oypy;>mjw;Nfw;gr; 
RthrKk;> ,uj;jr; rptg;gZcUthf;fKk; rhpnra;ag;gLfpd;wd. 
,j;jifa #oiyr; 
rkhspf;fNt>rpWepufq;fspypUe;JmjpfmsTvhpj;Nuhgha;bd; 
`hh;Nkhd; cw;gj;jpnra;ag;gLfpwJ. ,e;j `hh;Nkhd;>vYk;G 
k[;i[iaj; J}z;bmjpf ,uj;jr; 
rptg;gZf;fiscw;gj;jpnra;fpwJ.  

 
• xU kdpjd; flypd; Moj;jpw;Fr; nry;Yk; NghJ mk; kdpjidr; 

#o;e;Js;s ePhpd; mOj;jk; mjpfhpg;gjd; fhuzkhf EiuaPuypd; 
nfhs;ssT FiwfpwJ. ,f;Fiwtpdhy;> EiuaPuYf;Fs; cs;s 
thAf;fspd; gFjp mOj;jk; mjpfhpf;fpwJ. ,jdhy; mjpfsT 
Mf;]p[d; ,uj;j Xl;lj;jpy; fyf;fpwJ. ,J xU gaDs;s 
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tpisthf ,Ug;gjhff; fUjg;gl;lhYk; ,d;ndhU tifapy; 
Mgj;jhdJ. Vnddpy; ,e;epfo;tpdhy; iel;u[d; thATk; mjpf 
mstpy; ,uj;jj;jpy; fyg;gjhy; iel;u[d; ehh;Nfh]p]; (Nitrogen 
narcosis) vd;Dk; epiy cUthfpwJ. flypd; 
Moj;jpypUe;JcldbahfNknyOk;gpNkw;gug;gpw;FtUk;NghJ>mk;kdpj
Df;FmOj;jkPl;rp Neha; (bends)Vw;gLfpwJ. 
mJkl;Lky;yhky;>fiue;jepiyapypUe;jiel;u[d; ntspNaWtjhy; 
,uj;jj;jpy; Fkpo;fs; Njhd;Wfpd;wd. rpWFkpo;fspdhy; 
ghjpg;gpy;iy. Mdhy; nghpaFkpo;fs; ,uj;jEz; ehsq;fspy; jq;fp 
,uj;j Xl;lj;ijj; jLf;fNth euk;G Kidfspy; mOj;jj;ijNah 
Vw;gLj;jyhk;. jir kw;Wk; %l;Lfspy; typ kw;Wk; thjk; cs;spl;l 
euk;gpay; NfhshWfs; mOj;j kPl;rp Nehahy; Vw;gLfpwJ. ];$gh 
%o;fpfSf;F iel;u[d; ehh;Nfh]p]; kw;Wk; mOj;j kPl;rp tpLtpg;G 
Neha; (bends) ghjpg;Gfs; nghJthff; fhzg;gLfpd;wd.  

 
• fhh;gd;-il-Mf;i]L er;Nrw;wj;jpd; NghJ>Mf;]p[dpd; 

Njitmjpfhpf;fpwJ. ,uj;jj;jpy; Mf;]p[d; msTFiwAk; NghJ 
%r;Rj;jpzwy; Vw;gl;Lj; Njhy; fUePyepwkhffhzg;gLfpwJ.  

 
Rthr kz;lyf; NfhshWfs; (Disorders of Respiratory system):  
M];Jkh (Asthma):  
 
M];Jkhthy; ghjpf;fg;gl;lth;fspd; %r;Rf;fpisf; Foy;fs kw;Wk; 
%r;Rf;fpis Ez;Foy;fs; FWfp> cl;Rth; tPf;fj;Jld; fhzg;gLk;. 
,jdhy; Rthrpg;gJ fbdkhfpwJ. J}R> kUe;Jg;nghUl;fs;> 
kfue;jj;Jfs;fs;> rpytif czTg;nghUl;fshd kPd;fs;> ,why;fs;> 
kw;Wk; rpy goq;fs; Nghd;wit M];Jkhit Vw;gLj;jf;$ba 
xt;thikA+f;fpfs; (Allergens) MFk;.  
 
vk;/igrPkh (Emphysema) (EiuaPuy; milg;G)  
 
vk;/igrPkh vd;gJ ehs;gl;l %r;Rtplj; jpzWfpd;w epiyiaf; Fwpf;Fk;. 
fhw;W Ez;ziwfspd; nky;ypa Rth; nfhQ;rk; nfhQ;rkhfr; rpije;J 
thA ghpkhw;wj;jpw;fhd Rthrg; gug;G Fiwtjd; fhuzkhf ,e;Neha; 
Vw;gLfpwJ. mjhtJ fhw;W Ez;ziwfs; mfyg;gLjNy vk;/igrPkh 
vdg;gLfpwJ.  
 
fhw;wpy; Jfs; khRgLj;jpfspd; (Particulate pollutant 2.5) msT ehSf;F 
ehs; mjpfhpj;Jf; nfhz;bUf;fpwJ. ,it Rthr Neha;fis 
Vw;gLj;Jfpd;wd. Giff;fhpapdhYk;> GifapdhYk; fhw;W 
khRgLj;jg;gl;Ls;sJ vd;W kj;jpa khRf;fl;Lg;ghl;L thhpak; (Central 
Pollution control board) mwpf;if ntspapl;Ls;sJ. ,ijf;fl;Lg;gLj;Jk; 
nghUl;L ,e;jpahtpd; gy efuq;fspy; mOj;jg;gl;l ,aw;if vhpthA 
(Compressed Natural gas) vhpnghUshfg; gad;gLj;jg;gLfpwJ.  
 
xt;thik Vw;glf;fhuzk; xt;thikA+f;fpfs; (Allergens) MFk;. xU 
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khRepiwe;j gFjpf;Fs; Eioe;jTld; Jk;kYk; ,UkYk; khwp khwp 
Njhd;Wk;. Vnddpy; ek; Rthrg;ghijapy; ghjpg;G Vw;gl;l rpy 
epkplq;fSf;Fs; xt;thikA+f;fpfSf;F vjpuhf cly; nray;gLfpwJ. 
tPf;fj;ij xt;thikA+f;fpfs; J}z;Lfpd;wd. M];Jkh rhjhuzkhf 
ntspg;gLk; xt;thikahFk;.  
 
,e;Neha;f;fhd Kf;fpa fhuzk; Gifg;gpbj;jyhFK;. Vnddpy; ,g;gof;fk;> 
fhw;W Ez;ziwfspd; Rthpd; rthrg;gug;igf; Fiwj;J tpLk;.  
 
khh;Gr;rsp Neha; (Bronchitis):  
 
%r;Rf;Fohapid EiuaPuy;fSld; ,izf;Fk; %r;Rf;fpisf; Foy;fs; 
Gif khrghL kw;Wk; Gifgpbf;Fk; gof;fk; Mfpatw;wpdhy; 
tPf;fkilfpwJ. khh;Gr;rsp Nehapd; mwpFwpfshf ,Uky;> %r;Rj;jpzwy; 
kw;Wk; EiuaPuy;fspy; Nfhiog;nghUs; Njhd;Wjy; Mfpatw;iwf; $wyhk;.  
 
epNkhdpah (rspf;fhar;;ry;) (Pneumonia): 
 
ghf;Bhpah my;yJ itu]; njhw;Wfshy; EiuaPuy;fs; tPq;fpa epiyia 
miltjw;F epNkhdpah my;yJ rspf;fha;r;ry; vd;W ngah;. 
Nfhiog;nghUs; (sputum) cw;gj;jp> %f;filg;G> %r;Rj;jpzwy;> 
njhz;ilg;Gz; Nghd;wit ,jd; mwpFwpfshFk;.  
 
fhr Neha; (Tuberculosis):  
 
ikf;Nfhghf;Bhpak; bA+gh;FNy (Mycobacterium tuberculae) vDk; 
ghf;Bhpaj;jhy; ,e;Neha; kdpjDf;F Vw;gLfpwJ. ,e;Neha; njhw;W> 
EiuaPuy;fs; kw;Wk; vYk;Gfisg; ghjpf;Fk;. khh;giwf;Fk; 
EiuaPuy;fSf;Fk; ,ilNa jputk; Nrh;tJ> ,e;Nehahy; Vw;gLk; 
Kf;fpakhd ghjpg;ghFk;.  
 
Rthr kz;ly ghjpg;Gfs;:  
 

• EiuaPuy; ,uj;jf;fl;b (Pulmonary embolism): EiuaPuypy; Vw;gLk; 
,uj;jf;fl;b.  

• khh;Gr;rsp (Bronchitis): vd;gJ fpis %r;Rf;Foy; Rtw;wpy; Vw;gLk; 
tPf;fkhFk;.  

• M];Jkh (Asthma): vd;w epiyapy; fhw;Wg;ghij RUq;fp> tPq;fp 
NkYk; Nfhioiar; Ruj;jy; MFk;.  
 

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

• epNkhdpah (Pneumonia): EiuaPuy; tPq;fp ,e;Nehahy; rpwpa 
Ez;fhw;Wg;igfshd my;tpNahy]; ghjpg;gilfpd;wJ.  
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• EiuaPuy; tPf;fk; (Pulmonary edema): ,e;Nehapy; EiuaPuy; jpR 
kw;Wk; fhw;W ,ilntspfspy; ePH; Nfhh;j;jy; Vw;gLk;.  
 

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

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

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

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

 
njhopy; rhh;e;j Rthrf; FiwghLfs; (Occupational respiratory 
disorders):  
xUth; gzpGhpAk; gzpaplj;jpw;Nfw;g Vw;gj; njhopy; rhh;e;j Rthrf; 
NfhshWfs; Vw;gLfpd;wd. fy; miuj;jy; my;yJ fy; cilj;jy;> 
fl;Lkhdj;jsq;fs; kw;Wk; gUj;jp Miyfspy; gzpGhpNthh;f;F> mq;F 
ntspahFk; J}Rg;nghUl;fs; Rthrg; ghijiag; ghjpf;fpd;wd. ePz;l 
ehl;fs; ,g;nghUl;fisr; Rthrpf;f NehpLk; NghJ EiuaPuypy; tPf;fk; 
Vw;gl;L ehhpiof;fl;b (Fibrosis) Njhd;WfpwJ. ,e;Neha; EiuaPuy;fis 
kpfTk; fLikahff; Nrjg;gLj;Jk;> kzy; miuj;jy; kw;Wk; fy;ehh; 
epWtdq;fspy; gzpGhpNthh;> rpyf;fhit njhlh;e;J Rthrpg;gjhy; KiwNa 
rpypf;Nfhrp]; (Silicosis) kw;Wk; m];ng];Nlh]p]; (Asbestosis) vd;w 
njhopy; rhh;e;j Rthr Neha;fs; Njhd;Wfpd;wd. njhopw;rhiyfspy; 
gzpGHpgth;fs; ,e;Neha;fisj; jLf;Fk; nghUl;Lg; ghJfhg;G 
Kfj;jpiufis (Protective masks) fz;bg;ghf mzpe;J nfhs;s Ntz;Lk;.  
 
Gifgpbj;jyhy; Vw;gLk; jPatpisTfs; (Effects of Smoking):  
 

• 80%EiuaPuy; Gw;WNeha; Gifgpbj;jjhy; 
kl;LNkVw;gLfpwJvd;WMuha;r;rpKbTfs; njhptpf;fpd;wd.  

 
• Gifapiyiavhpg;gjhy; cUthFk; Gifiacs;spOg;gNjGifj;jy; 

vdg;gLk;. Gifgpbj;jyhy; ntspahFk; Gifapy; 
Mapuf;fzf;fhdjPq;FjUk; Ntjpg;nghUl;fs; fye;Js;sd. 
vLj;Jf;fhl;lhf>epf;Nfhbd;>jhh;>fhh;gd; 
Nkhdhf;irl;>mk;Nkhdpah>fe;jf– il –Mf;irLkw;Wk; 
kpfr;rpwpamstpy; Mh;rdpf; Nghd;wnghUl;fs; mstpy; Mh;rdpf; 
Nghd;wnghUl;fs; ,g;Gifapy; mlq;fpAs;sd. fhh;gd; Nkhdhf;irl; 
kw;Wk; epf;Nfhbd; Nghd;wit ,uj;jf; Foha;fiskpff; fLikahfr; 
Nrjg;gLj;Jfpd;wd. Gifapiyapd; jhh; er;Rg; nghUs; Rthrj;jpd; 
thAg; ghpkhw;wj;ijg; ghjpf;fpwJ. epf;Nfhbd;>Gifgpbj;jiyj; 
J}z;lf;$baNghijg;nghUshFk;. ,J 
,jaj;Jbg;igmjpfhpg;gJld;> ,uj;jehsq;fisf; FWfr; 
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nra;J>kpif ,uj;jmOj;jk; kw;Wk; ,jaNeha;fis(Coronary heart 
diseases) Njhw;Wtpf;fpd;wJ. fhh;gd; Nkhdhf;i]L 
jpRf;fSf;fhdMf;]p[d; tpepNahfj;ijf; Fiwf;fpwJ. 
Gifgpbf;fhjth;fistplg; Gif gpbg;gth;fs; EiuaPuy; 
Gw;WNeha;>tha; kw;Wk; njhz;ilg;Gw;WNehahy; mjpfk; 
ghjpf;fg;gLfpd;wdh;. NkYk; Gifgpbj;jyhy; tapW>fizak; kw;Wk; 
rpWePh;g;igNghd;wcWg;GfspYk; Gw;Wcz;lhfpwJ. 
mJkl;Lky;yhJtpe;jZf;fspd; vz;zpf;ifiaAk; FiwfpwJ.  

 
• Gifgpbj;jy;>Rthrg;ghijkw;Wk; fhw;Wg;igfisAk; rpijg;gjhy; 

EiuaPuy; milg;Gkw;Wk; ehs;gl;lkhh;Gr;rsp Neha; 
Mfpatw;iwcz;lhf;Fk;. ,t;tpUNeha;fSk; M];JkhTld; 
,ize;JKw;wpaEiuaPuy; ghijmilg;G Neha; (Chronic 
obstructive Lungs Disease – COLD) vdmiof;fg;gLfpwJ. xUth; 
Gifgpbj;jyhy; ntspNaWk; 85% Gif 
mtuhNyNacs;spOf;fg;gLfpwJ. mtUf;FmUfpy; ,Ug;gth;fs; 
,g;Gifiacs;spOj;JkiwKfg; Gifgpbg;gth;fshfp(Passive 
smokers) mth;fSk;> ,jdhy; ghjpf;fg;gLfpwhh;fs;. Gifgpbf;Fk; 
gof;fk; cs;sth;fSf;Fj; jFe;jtopfhl;LjYk; fUj;JiuAk; 
(Counselling) toq;Ftjhy; ,g;gof;fj;jpypUe;Jmth;fiskPl;f 
,aYk;.  
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11th jhtutpay; 

njhFjp–II 

myF– 14 

Rthrpj;jy; 

 

tsp ghpkhw;wk; (Gaseous exchange):  

Rthrpj;jy; (Respiration 

Rthrpj;jy; vd;wthh;j;ijnggp]; (Pepys) (1966)vd;gtuhy; Kjd; Kjypy; 

Njh;e;njLf;fg;gl;lJ. Rthrpj;jy; vd;gJxUcaphpay; epfo;r;rp> ,jpy; 

gyjug;gl;lczTg; nghUl;fshdfhh;Nghi`l;Nul;Lfs;>Gujq;fs; kw;Wk; 

nfhOg;Gfs; Mf;]p[Ndw;wkile;J ,e;jepfo;r;rpapd; 

NghJO2cs;nsLf;fg;gl;LCO2ntspaplg;gLfpwJ. ,jd; tpisthfMw;wy; 

cUthfpwJ. Rthrpj;jypd; NghJMf;]p[Ndw;wkilAk; fhpkg; nghUs;fs; 

Rthrj; jsg;nghUs;fs; vdg;gLk;. ,tw;Ws; FSf;Nfh]; 

xUnghJthdRthrj; jsg;nghUs; MFk;. C – Cgpizg;Gfisf; 

nfhz;lrpf;fyhdfhpkr; Nrh;kq;fs; Mf;]p[Ndw;wj;jpd; NghJnry;Yf;Fs; 

Mw;wyha; ntspaplg;gLfpwJ. Rthrpj;jypd; NghJntspaplg;gLk; 

,e;jMw;wy; ATP (mbNdhrpd; l;iu /gh];Ngl;) tbtj;jpy; 

Nrkpj;Jitf;fg;gLtNjhLntg;gkhfTk; ntspNaw;wg;gLfpwJ. Rthrpj;jy; 

caphpdq;fspd; midj;JcapUs;snry;fspYk; eilngWk;. Rthrpj;jypd; 

xl;Lnkhj;jepfo;r;rpxspr;Nrh;f;ifepfo;r;rpf;Fj; jiyfPohfxj;Jfhzg;gLk;.  

 C6H12O6 + 6O2 → 6CO2 + 6H2O + Mw;wy; (686 K cal or 2868 KJ)  

 

Rthrj; jsg;nghUspd; jd;ikiag; nghWj;Jg; gpshf;Nkd; (Blackman) 

Rthrpj;jiy ,t;thWgphpf;fpwhh;.  

1. kpjitRthrpj;jy; (Floating respiration)  

2. GNuhl;Nlhgpsh];k Rthrpj;jy; (Protoplasmic respiration)  

 

fhh;Nghi`l;Nul; my;yJnfhOg;Gmy;yJfhpkmkpyk; Rthrjsg;nghUshfg; 

gad;gLj;jg;gLk; tpidkpjitRthrpj;jy; vdg;gLk;. ,J 
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xUnghJthdRthrpj;jy; KiwNahLkl;Lkpd;wp ,k;Kiwapy; 

ve;jnthUer;RnghUSk; cUthtjpy;iy. mNjrkak; Rthrj;jpd; 

NghJGujk; Rthrj;jsg;nghUshfg; gad;gLj;jg;gl;lhy; 

mJGNuhl;Nlhgpsh];k Rthrpj;jy; vdg;gLk;. GNuhl;Nlhgpsh];k Rthrpj;jy; 

mhpjhfeilngWk; xUKiwahFk;. ,k;Kiwapy; GNuhl;Nlhgpshrj;jpy; 

cs;smikTkw;Wk; nray; Gujq;fs; rpij tile;J er;Rj;jd;iknfhz;l 

mk;Nkhdpaq;fs; ntspaplg;gLfpd;wd.  

Rthrpj;jypd; tiffs; (Types of Respiration):  

 

fhw;WRthrpj;jy; kw;Wk; fhw;wpy;yhr; Rthrpj;jy; vd ,uz;Ltiffshfr; 

Rthrpj;jy; gphpf;fg;gLfpwJ. 

 

fhw;WRthrpj;jy; (Aerobic respiration):  

 

Mf;]p[d; cs;sNghJeilngWk; Rthrpj;jy; fhw;WRthrpj;jy; vdg;gLk;. 

fhw;WRthrpj;jypd; NghJczTg; 

nghUl;fshdfhh;Nghi`l;Nul;Lfs;>nfhOg;Gfs; kw;Wk; Gujq;fs; KOtJk; 

Mf;]p[Ndw;wkile;JCO2, H2O kw;Wk; Mw;wy; ntspaplg;gLfpwJ. 

fhw;WRthrpj;jy; kpfr; rpf;fyhdxUepfo;r;rpahFk;. ,J 

ehd;Fgbepiyfspy; eilngWfpwJ.  

 

1. fpisf;fhiyrp];  

2. igUNtl; Mf;]p[Ndw;wk; (,izg;Gtpid)  

3. fpug;]; Row;rp(TCARow;rp)  

4. vyf;l;uhd; flj;Jr; rq;fpyp (,WjpMf;]p[Ndw;wk;  
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fhw;Wkw;Wk; fhw;wpyhr; Rthrpj;jYf;fpilNaNtWghLfs;:  

 

fhw;WRthrpj;jy;  fhw;wpyhr; Rthrpj;jy;  

1. ,J cah; epiycaphpdq;fspd; 

midj;JcapUs;snry;fspYk; 

eilngWfpwJ.  

G+Q;irkw;Wk; 

rpyghf;Bhpaq;fspy; ,J 

eilngWfpwJ.  

2. Rthrj; jsg;nghUs; 

ciltjw;FMf;]p[d; 

Njitg;gLfpwJ.  

Rthrj; jsg;nghUs; 

ciltjw;FMf;]p[d; 

Njitapy;iy 

3. CO2kw;Wk; H2O 

,WjptpisnghUs;fs; MFk;  

My;f`hy; kw;Wk; 

CO2my;yJyhf;bf; mkpyk; 

,WjptpisnghUs;fs; MFk;.  

4. xU %yf;$W FSf;Nfh]; 

Mf;]p[Ndw;wkilAk; NghJ36 

ATP 

%yf;$WfiscUthf;FfpwJ.  

2 ATP %yf;$Wfs; kl;Lk; 

cUthfpwJ.  

5. fpisf;fhiyrp]; 

,izg;Gtpid>TCARow;rpkw;Wk; 

vyf;l;uhd; flj;Jr; 

rq;fpypNghd;wehd;Fepiyfs; 

fhzg;gLk;.  

fpisf;fhiyrp]; kw;Wk; 

nehjpj;jy; Nghd;w 

,uz;Lepiyfs; fhzg;gLk;.  

6. irl;Nlhgpshrk; kw;Wk; irl;Nlhgpshrj;jpy; kl;Lk; 
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ikl;Nlhfhz;l;hpahtpy; ,J 

eilngWfpwJ.  

,J eilngWfpwJ.  

 

fhw;wpyhr; Rthrpj;jy; (Anaerobic respiration): 

 

Mf;]p[d; %yf;$W ,y;yhjNghJFSf;Nfh]; KOikaw;Wr; 

rpije;Jvj;jpy; My;f`hyhfNthmy;yJyhf;bf; mkpykhfNthkhWfpwJ. 

,jpy; ,uz;Lgbepiyfs; cs;sJ.  

 

1. fpisf;fhiyrp];  

2. nehjpj;jy;  

 

Rthrpj;jy; gbepiyfs; (Stages of Respiration):  

1. fpisf;fhiyrp]; - nry;ypd; irl;Nlhgpshrj;jpy; 

cs;sFSf;Nfhi]g; igUtpf; mkpykhfkhw;WfpwJ.  

 

2. ,izg;Gtpid–ikl;Nlhfhz;l;hpa cl;$o;kj;jpy; (Matrix) igUtpf; 

mkpyj;ijmrpl;ily; Co A thfkhw;WfpwJ.  

 

3. fpug;]; Row;rp–ikl;Nlhfhz;l;hpaNkl;hpf;]py; mrpl;ily; Co A it 

fhh;gd; - il –Mf;i]lhfTk; ePuhfTk; khw;WfpwJ.  

 

4. ikl;Nlhfhz;l;hpacl;rt;tpy; vyf;l;uhd; flj;Jrt;tpy; kw;Wk; 

Mf;]p[Ndw;wgh];ghpfuzk; epfo;r;rpapd; NghJfpisf;fhiyrp];> 

,izg;Gtpidkw;Wk; fpug;]; Row;r;rpapd; 

cw;gj;jpnghUspypUe;Ji`l;u[d; mZf;fs; ePf;fg;gLtNjhLATP 

tbtpy; Mw;wYld; ePh;%yf;$W ntspaplg;gLfpd;wd.  

fpug;]; Row;rp (m) rpl;hpf; mkpyr; Row;rp (m) TCARow;rp):  

 

,izg;Gtpidapy; cUthd ,uz;L %yf;$W mrpl;ily; 

CoAthdJfpug;]; Row;rpapy; Eiofpd;wd. ,J n[h;kdpehl;bd; caph; 
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Ntjpapayhh; rh; `hd;]; mlhy;g; fpug;]; mth;fshy; fz;lwpag;gl;ljhy; 

,g;ngah; ngw;wJ. TCA Row;rpw;FNjitahdnehjpfspy; rf;rpNdl; 

bi`l;uh[pNd]; vd;wnehjpkl;Lk; ikl;Nlhfhz;l;hpaj;jpd; cl;rt;tpy; 

fhzg;gLfpwJ. gpwnehjpfs; midj;Jk; ikl;Nlhfhzl;hpaj;jpd; 

cl;rt;tpy; fhzg;gLfpwJ. gpwnehjpfs; midj;Jk; 

ikl;Nlhfhz;l;hpaj;jpd; Nkl;hpf;]py; fhzg;gLfpwJ.  

 

TCARow;rpapd; njhlf;fj;jpy; mrpl;ily; CoAthdJxUePh; %yf;$wpidg; 

gad;gLj;jpMf;]Nyhmrpl;Nll;Lld; ,ize;Jrpl;Nll; my;yJrpl;hpf; 

mkpyk; cUthfpwJ. MfNtfphpg;]; Row;rpiar; rpl;hpf; mkpyr; 

Row;rp(CAC) (m) l;iufhh;ghf;]pypf; mkpy(TCA)Row;rpvdTk; 

miof;fg;gLfpwJ. ,jidj; njhlh;e;Jgytpjkhdnehjpfspd; cjtpahy;  

 

rh;`hd;]; mlhy;g; fpug;]; :  

1900 Mk; Mz;LMf];l; 25 Mk; ehs; n[h;kdpehl;by; 

gpwe;jhh;. 1953 Mk; Mz;Lclw;nraypaypy; rpl;hpf; mkpyr; 

Row;rpiaf; fz;Lgpbj;jjw;fhf ,tUf;FNehgy; 

ghpRtoq;fg;gl;lJ.  

 

Row;rpahdKiwapy; njhlh;fpwJ. ,jd; 7-Mk; epiyapy; rf;rpidy; 

CoA,rf;rpidy; CoArpe;jNl]; my;yJrf;rpNdl; jNahifNd]; vDk; 

nehjpapdhy; rf;rpNdl;lhfkhWk; NghJvyf;l;uhd; flj;Jr; rq;fpypapy; 

Eioahky; jsg;nghUspypUe;JATP cUtf;fg;gLk; 

,e;jepfo;r;rpjsg;nghUs; gh];ghpfuzk; vdg;gLk;. tpyq;Fnry;fspy; 

,e;epfo;r;rpapd; NghJGDP /gh];Ngl; Vw;wkile;JGTPahfcUthfpwJ. 

xUq;fpize;jtpidapy; GTP y; cs;s /gh];Ngl; ntspNaWtjhy; GDP 

ahfkhw;wkiltJld;>ntspNawpafdpk /gh];Ngl; (Pi) MdJADP Ald; 

,ize;Jnjhlh;r;rpahfATP cUthf;fj;ijr; nra;fpd;wd. ,r;Row;rpapy; 4, 

5, 9Mfpa %d;Wgbepiyfspy; NAD+xLf;fkile;JNADH + 
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H+MfkhWfpwJ> 7 tJgbepiyapy; 

FADxLf;fkile;JFADH2thfkhWfpwJ.  

 

ikl;Nlhfhz;l;hpahtpy; epfOk; ,izg;Gtpidkw;Wk; fpug;]; Row;rpapd; 

xl;Lnkhj;jepfo;Tgpd;tUkhW.  

 

 igUtpf; mkpyk; + 4NAD+ + FAD + 4H2O + ADP + Pi  

  ikl;Nlhfhz;l;hpa Nkl;hpf;];  

 3CO2 + 4NADH + 4H+ + FADH2 + H2O + ATP  

 

fpisf;fhiyrp]; epfo;r;rpapd; ,Wjpapy; cUthd ,uz;L %yf;$W 
igUtpf; mkpyk; ikl;Nlhfhz;l;hpaj;jpd; Nkl;hpf;]py; Eiotjhy; ,it 
,uz;Lk; jdpj;jdpNa fpug;]; Row;rpia epfoj;jp> nkhj;jkhf xU 
%yf;$W FSf;Nfh]pypUe;J MW %yf;$W CO2 vl;L %yf;$W 
NADH + H+,uz;L %yf;$W FADH2 kw;Wk; ,uz;L %yf;$W ATP 
Mfpait cUthfpd;wd.  
 
fpug;]; Row;rpapd; Kf;fpaj;Jtk;:  

1. TCA Row;rpahdJ Mw;wiy ATP tbtj;jpy; jhtuq;fspd; midj;J 
tsh;rpij khw;wq;fSf;Fk; mspf;fpwJ.  
 

2. gy;NtW tsh;Nrh;f;if nray;fis cUthf;Fk; fhh;gd; 
Nrh;kq;fspd; %yg; nghUshfj; jpfo;fpd;wd.  
 

3. TCA Row;rpapd; gy;NtW ,ilnghUs;fs; kPz;Lk; tsh;rpij 
khw;wj;jpw;Ff;F cl;gl;L mkpNdh mkpyq;fs;> Gujq;fs; kw;Wk; 
epA+f;spf; mkpyq;fis cUthf;f cjTfpd;wd.  
 

4. gr;iraq;fs;> irl;NlhFNuhk;> /igl;NlhFNuhk; kw;Wk; gpw gph;Nuhy; 
nghUs;fSf;Fj; Njitahd %yg; nghUshfr; rf;rpidy; CoA 
jpfo;fpwJ.  

5. α-fPl;NlhFSl;lhNul; kw;Wk; Mf;]hNyh mrpl;Nll; mkpNdh 
xLf;fkile;J mkpNdh mkpyq;fshf cUthfpd;wd.  
 

6. tsh;r;rpij khw;w ,il tpidapd; ika epfo;thf ,J jpfo;e;J 
mjw;FHpa nghUs;fslq;fpa Njf;fplkhfj; jpfo;fpwJ.  

Rthr<T (Respiratory Quotient):  
 
Rthrpj;jypd; NghJntspapLk; fhh;gd; il Mf;irLmsTf;Fk; 
gad;gLj;jg;gLk; Mf;]p[d; msTf;Fk; cs;stpfpjNkRthr<T 
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my;yJRthrtpfpjk; vdg;gLk;. Rthrjsg;nghUs;fspd; jd;ikkw;Wk; 
mjd; Mf;rp[Ndw;wj;ijnghUj;JRthr<T kjpg;GkhWgLk;.  
 
Rthr<T (Respiratory Quotient): 
 

 Rthr<T = 2

2

CO

O

ntspapLk; msT

 gad; gLj;jg; gLk; msT
 

 
1. Rthrj; jsg;nghUs; fhh;Nghi`l;Nul; vdpy; fhw;WRthrpj;jypd; 

NghJKOtJkhfMf;]p[Ndw;wkile;JRthr<T kjpg;Gxd;Wf;Fr; 
rkkhfcs;sJ.  

6 12 6 2 2 26 6 6C H O O CO H O+ ⎯⎯→  + +Mw;wy; FSf;Nfh];  

FSf;Nfh]; Rthr<T = 2

2

CO

O

6 %yf;$Wfs; 

6 %yf;$Wfs; 
 

     = 1 xd;W 
 

2. fhw;wpyhr; Rthrpj;jypd; NghJfhh;Nghi`l;Nul; Rthrj; jsg;nghUs; 
vdpy; KOikaw;WMf;]p[Ndw;wkilAk; NghJRthr<T kw;Wk; 
Kbtpypahfcs;sJ.  

6 12 6 2 2 52 2C H O CO C H OH⎯⎯→  +Mw;wy;  

FSf;Nfh];   vj;jpy; My;f`hy;  

 

3. rpyrijg;gw;Ws;sjhtuq;fshdxgd;~pah>gpiuNah/gpy;yk; 

Mfpatw;wpy; fhh;Nghi`l;Nul; 

gFjpahfMf;rp[Ndw;wkile;Jfhpkmkpykhff; Fwpg;ghfkhypf; 

mkpykhfkhWtjhy; ,r;Rthrj;jpy; CO2ntspapLtjpy;iyMdhy; 

O2gad;gLj;jg;gLfpwJ. ,jpy; Rthr<T kjpg;GRopahfcs;sJ.  

6 12 6 2 4 6 5 22 3 3 3C H O O C H O H O+ ⎯⎯→ + +Mw;wy;  

FSf;Nfh];   khypf; mkpyk;  

rijg;gw;Ws;sjhtuq;fspy; FSf;Nfh]; Rthr<T 2

2

CO

O

Rop %yf;$W 

3 %yf;$Wfs; 
= 

0 Rop 

 

4. Rthrj; jsg;nghUs; Gujk; my;yJnfhOg;Gvdpy; Rthr<T 

kjpg;Gxd;iwtplf; FiwT.  

51 98 6 2 2 22( ) 145 102 98C H O O CO H O+ ⎯⎯→  Mw;wy;  
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l;iughy;kpbd; (nfhOg;G)  

l;iughy;kpbd; Rthr<T = 2

2

CO

O

102 %yf;$Wfs; 

145 %yf;$Wfs; 
 

5. Rthrj; jsg;nghUs; xUfhpkmkpykhf ,Ue;jhy; Rthr<T 

kjpg;Gxd;iwtplmjpfkhf ,Uf;Fk;.  

4 6 5 2 2 23 4 3C H O O CO H O+ ⎯⎯→  +Mw;wy; 

khypf; mkpyk;  

khypf; mkpyk; Rthr<T 2

2

CO

O

4 %yf;$Wfs; 

3 %yf;$Wfs; 
 

= 1.33 (xd;iwtplmjpfk;)   

 

Rthr<tpd; Kf;fpaj;Jtk; :  

 

1. capUs;snry;fspy; fhw;Wmy;yJfhw;wpyhr; Rthrpj;jy; 

ve;jtifahdRthrpj;jy; eilngWfpwJvd;gijf; Fwpf;fpwJ.  

 

2. ve;jtifahdRthrj; jsg;nghUs; 

gad;gLfpwJvd;gijmwpe;Jnfhs;sKbfpwJ.  

 

rpykw;wjsg;nghUs;fspd; Rthr<T kjpg;Gfs; 

Gujq;fs;                : 0.8 – 0.9 

xypapf; mkpyk; (nfhOg;G)   : 0.71 

ghy;kpbf; mkpyk; (nfhOg;G)  : 0.36 

lhh;lhhpf; mkpyk;           : 1.6 

Mf;]hypf; mkpyk;          : 4.0 

 

gyjhtug; gFjpfspy; rptg;Gepwk; ,Uf;ff; fhuzk; 

Me;Njhradpd; ,Ug;gjhy;> 

,jidcUthf;fCO2ntspNaWtijf; 

fhl;bYk;>mjpfmsTO2 it gad;gLj;jpf; 

nfhs;tjhy; rthr<T kjpg;Gxd;iwtplf; FiwT.  



 

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

 

fhw;wpyhRthrpj;jy;:  

 

nehjpj;jy;  

rpycaphpdq;fs; Mf;]p[d; mw;wepiyapy; Rthrpf;fpwJ. 

,e;jepfo;r;rpnehjpj;jy; my;yJfhw;wpyhRthrpj;jy; vdg;gLk;. 

%d;Wtifahdnehjpj;jy; cs;sJ.  

1. My;f`hypf; nehjpj;jy;  

2. yhf;bf; mkpynehjpj;jy;  

3. fyg;Gmkpynehjpj;jy;  

 

fhw;wpyhRthrpj;jypd; gz;Gfs;:  

1. fhw;WRthrj;ijtplf; fhw;wpyhRthrpj;jy; Fiwe;jjpwDilait 

2. xU %yf;$W FSf;Nfh]pypUe;JFiwe;jvz;zpf;ifAilaATP 

%yf;$Wfs; cw;gj;jpnra;ag;gLfpwJ.  

3. CO2cUthf;fk; kw;Wk; xspr;Nrh;f;ifapy; fhh;gd; 

epiyepWj;jg;gLjy; Nghd;wtw;wpw;F ,J gad;gLfpwJ.  
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Blood and Blood circulation  
11th vol 1 

 
ghlk; - 7 

cly; jputq;fs; kw;Wk; Rw;Nwhl;lk; 
 
,uj;jj;jpYs;s cl;nghUl;fs; (Composition of Blood):  
 

• ,uj;jk; jputepiyapYs;s ,izg;Gj;jpRthFk;. ,Jgpsh];khvDk; 
jputg;gFjpiaAk; mjDs; kpjf;Fk; Mf;fj;Jfs;fisAk; (formed 
elements) nfhz;lJ. nkhj;j ,uj;jf; nfhs;sstpy; 
55%gpsh];khTk;>45%Mf;fj; Jfs;fSk; (,uj;jnry;fs;) cs;sd. 
70 fpNyhvilAs;skdpjdpy; cs;s ,uj;jj;jp; nfhs;ssTVwj;jho 
5000 kpyp (5yp) MFk;.  

 
fy;yPuy; ,Utopfspy; ,uj;jj;ijg; ngWfpwJ. fy;yPuy; jkdp Mf;rp[d; 
epiwe;j ,uj;jj;ij ,jaj;jpypUe;Jk;> fy;yPuy; Nghh;l;ly; rpiufs;> Fly; 
kw;Wk; ,ju tapw;Wg;Gw cWg;GfspypUe;Jk; ,uj;jj;ijf; fy;yPuYf;Ff; 
nfhz;LtUfpd;wd. fy;yPuypypUe;J fy;yPuy; rpiufshy; ,uj;jk; kPz;Lk; 
,jaj;jpw;Ff; nfhz;L nry;yg;gLfpwJ.  
 

gpsh];kh (Plasma):  
 

• gpsh];khtpy;>ePH; (80 – 92%)kw;Wk; ePhpy; 
fiue;Js;snghUl;fshdgpsh];khGujq;fs;>fdpkg; nghUl;fs; 
(0.9%)(Inorganic constituents fhpkg;nghUl;fs; (0.1%) (Organic 
constituents)kw;Wk; RthrthAf;fs; Mfpaitcs;slq;fpAs;sd. 
fy;yPuypy; cw;gj;jpnra;ag;gLk; 
ehd;FKf;fpagpsh];khGujq;fshtdmy;Gkpd; (Albumin), 
FNshGypd; (Globulin), GNuhj;uhk;gpd; (Prothrombin) kw;Wk; 
/igg;hpNdh[d; (Fibrinogen) Mfpait. my;Gkpd; ,uj;jj;jpd; 
CLfyg;GmOj;jj;ij(Osmotic pressure)eph;tfpf;fpwJ. 
FNshGypd;>madpfs;> `hh;Nkhd;fs;>nfhOg;GMfpatw;iwf; 
flj;JtJld; Nehnajph;g;Gg; gzpapYk; cjTfpwJ. NkYk; 
GNuhj;uhk;gpd; kw;Wk; /igg;hpNdh[d; Mfpa 
,uz;Lgpsh];khGujq;fSk; ,uj;jf; ciwjypy; gq;Nfw;fpd;wd. 
A+hpah>mkpNdhmkpyq;fs;>FSf;Nfh];>nfhOg;Gkw;Wk; itl;lkpd;fs; 
Mfpadgpsh];khtpy; cs;sfhpkg;nghUl;fshFk;. 
Nrhbak;>nghl;lhrpak;>fhy;rpak; kw;Wk; kf;dPrpak; Mfpatw;wpd; 
FNshiuLfs;>fhh;gNdl;Lfs; kw;Wk; gh];Ngl;Lfs; Mfpad 
gpsh];khtpy; cs;s fdpkg;nghUl;fshFk;.  

 
Mf;ff; $Wfs; (Formed elements): 
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• ,uj;jr; rptg;gZf;fs; (Erythrocytes), ,uj;j nts;isaZf;fs; 

(Leucocytes) kw;Wk; ,uj;jj; jl;Lfs; (Platelets) Mfpait 
,uj;jj;jpy;  
 

,uj;j tiffs; (Blood groups):  
 

• ,JtiuABO kw;Wk; Rhvd ,U nghJthd ,uj;j tiffs; 
gad;ghl;by; cs;sd.  

 
ABO ,uj;jtif(ABO Blood groups): 
 

• ,uj;jr; rptg;gZf;fspd; Nkw;Gwg; glyj;jpy; ,Uf;Fk; my;yJ 
,y;yhjMd;b[d;fspd; (antigens) (vjph;g;nghUs;) mbg;gilapy; 
A, B, ABkw;Wk; Ovdehd;Ftiffshf ,uj;jj;ijtifgLj;jyhk;.  

 
• A, Bkw;Wk; O gphpTkdpjh;fspd; ,uj;jg; gpsh];khtpy; 

,aw;ifahfNtvjph;tpidg; nghUl;fs; Antibodies/ agglutinins) 
cs;sd.  

 
• midj;JtifmfSl;bNdh[d;fSk; Rf;Nuh];>D-fhyf;Nlh];>N-

mrpl;ily; FSf;Nfhyikd; kw;Wk; Kid mkpNdhmkpyq;fs; 
(terminal amino acids) MfpanghUl;fisf; nfhz;Ls;sd.  

 
• Rhfhuzp(D antigen)vDk; kw;WnkhUGujk; ,uj;jr; rptg;gZf;fspd; 

Nkw;gug;gpy; ngUk;ghyhdkdpjh;fspy; (80%)fhzg;gLfpwJ. ,JhPr]; 
Fuq;fpd; (Rhesus monkey) ,uj;jr; rptg;gZf;fspy; 
cs;sGujj;ijxj;Jf;fhzg;gLtjhy; ,it 
Rhfhuzpvdg;ngahplg;gl;lJ. ,uj;jr; rptg;gZf;fspd; Nkw;gug;gpy; 
,e;jDMd;b[d; fhzg;gl;lhy; mth;fs; Rh+(Rh cilNahh;) 
kdpjh;fs; vdTk; DMd;b[d; mw;wth;fs; Rh+(Rh mw;Nwhh;) 
kdpjh;fs; vdTk; fUjg;gLth;. xUtUf;F ,uj;jk; nrYj;Jk; Kd;G 
,e;jRhfhuzpnghUj;jj;ijAk; (compatibility) ghpNrhjpf;fNtz;Lk;.  

 
• ,uj;jtiffspy; fPo;f;fz;Ls;sthWMd;b[pd; (Antigen) kw;Wk; 

vjph;tpidg; nghUl;fs; (Antibodies) fhzg;gLfpd;wd.  
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,uj;jtFg;G ,uj;jr; rptg;gZf;fspy; 
fhzg;gLk; mf;Sl;bNdh[d;fs; 
(Md;b [d;fs;)  

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

A A Md;bB 
B B Md;bA 

AB AB Md;bghbfs; ,y;iy 

O Md;b[d; ,y;iy Md;bAkw;Wk; Md;bB 
 

• xURh-jha;>Rh+fUitr; Rkf;Fk; 
NghJjpRg;nghUe;jhepiy(Incompatibility – mismatch) Vw;gLfpwJ. 
Kjy; fUj;jhpg;gpd; NghJfUtpd; Rh+Md;b n[d;fs; jha;Nra; 
,izg;Gj; jpRthy; gphpf;fg;gLtjhy; jhapd; 
,uj;jj;NjhLmitnjhlh;Gnfhs;stha;g;gpy;iy. ,Ue;jNghJk;>Kjy;  
Foe;ijgpwg;gpd;NghJfUtpd; Rh+Md;bn[d;fspy; rpwpjsTjhapd; 
,uj;jj;jpy; fyg;gjhy;>jhapd; clypy; Dvjph;tpidg; nghUl;fspd; 
cw;gj;jpnjhlq;Ffpd;wJ. mLj;jFoe;ijf;fhff; fUj;jhpf;Fk; 
NghJRh-jhaplkpUe;JRh+vjph;tpidg; nghUl;fs; fUtpd; 
,uj;jXl;lj;jpy; fye;JfUtpd; rptg;gZf;fisxopf;fpd;wd. 
vdNtfUthdJ ,wf;fNehpLfpwJ. ,uj;jr; Nrhif(Anaemia)kw;Wk; 
kQ;rs; fhkhiy(Jaundice)Nghd;wFiwghLfshy; 
mf;fUghjpf;fg;gLfpwJ. ,jw;Ff; fhuzkhFk;. 
,e;epiyf;Fvhpj;Nuhgpsh];Nlh]p]; /gPlhyp]; (erythroblast 
osisfoetalis ) vd;Wngah;. ,e;epiyiaj; jtph;f;fKjy; gpurtj;jpw;Fg; 
gpd; cldbahfRhnefl;bt; jha;f;F(Anti D 
Antbodies)DMd;bghbf;fhdvjph;tpidg; nghUshdNuhf;fk; 
(Rhocum)vd;Dk; kUe;ijCrpapd; %yk; nrYj;jNtz;Lk;.  

 
 
epzePhpd; gFjpg;nghUl;fSk; mjd; gzpfSk; (Composition of lymph 
and its function):  
 

• ,uj;jEz; ehsq;fspypUe;JjpRf;fSf;Fs; frpAk; 90%jputk; 
kPz;Lk; ,uj;jEz;ehsq;fSf;Fs;NsNaEiofpd;wd. 
vQ;rpa10%jputj;ijepzePh; ehsq;fs; (Lymph vessels) 
,uj;jf;Foha;fSf;Ff; nfhz;Lnry;fpwJ. epzePHehsq;fspy; 
cs;sjputj;jpw;FepzePh; vd;Wngah;. epzePh; 
kz;lyk;>xUrpf;fyhdnky;ypaRtUilaFoy;fshyhdtiyg;gpd;dy; 
(Lymphatic vessels) mikg;igAk;>tbfl;Lk; cWg;GfisAk; 
(epzePh; Kbr;R– Lymph nodes)kw;Wk; mjpfvz;zpf;ifapy; 
ntt;NtWepzePh; cWg;GfspYs;s Neha; vjph;g;ghw;wy; 
jd;ikkpf;fnry;fisAk; cs;slf;fpajhFk;.  
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• NjhypYs;s epzePh; Foy;fspYs;s epzePiu tbfl;Lk; epzePh; 
Kbr;Rfs;> fOj;J> njhil kw;Wk; mf;Fs; gFjp> Rthr kw;Wk; 
czTg;ghij Nghd;w ,lq;fspy; mjpfkhff; fhzg;gLfpd;wd.  

 
• epzePh; Kbr;Rfspy; fhzg;gLk; FWfpa igf;Fopfspd;; (Sinusoids) 

Rth;g;gFjpapy; khf;Nuh/Ng[;fs; (Macrophages) cs;sd.,uj;jj;jpy; 
EioAk; Neha;f;fpUkpfiskhf;Nuh/Ng[; cjtpAld; epzePh; 
Kbr;Rfs; jLf;fpd;wd. epzePhpy; fhzg;gLk; 
nry;fSf;Fypk;Nghirl;Lfs; vd;Wngah;. epzePhpy; cs;s 
,e;jypk;Nghirl;Lfs; jkdp ,uj;jj;jpd; %yk; vLj;Jr; 
nry;yg;gl;LkPz;Lk; epzePUf;Fs; kWRow;rpnra;ag;gLfpwJ. rpWFly; 
RthpYs;sFlYwpQ;rpfspy; cs;syhf;bay; ehsq;fspy; fhzg;gLk; 
epzePh; %yk; nfhOg;Gg; nghUl;fs; cwpQ;rg;gLfpwJ.  

 
,uj;jf;Foha;fspd; mikg;G(Structure of blood vessels):  
 
kdpjdpd; ,uj;jf; Fohapd; Rth;g;gFjpnjspthd %d;WmLf;FfshyhdJ.  
 

• mitbA+dpf;fh ,d;bkh (cs;sLf;F)>bA+dpfhkPbah (eLmLf;F) 
kw;Wk; bA+dpfhvf;];lh;dh (ntspaLf;F) MFk;.  

 
• cs; mLf;F> ,uj;jf;Foypd; 

vz;NlhjPypaj;jpw;FcWJizahfcs;sJ. eLmLf;fpy; nkd; 
jirr;nry;fSk;>vyh];bd; vDk; Gujj;ijf; nfhz;lntspr;nry; 
Nkl;hpf;]{k; cs;sJ. ,t;tLf;fpYs;snkd;jirfs; 
RUq;fptphptjhy;> ,uj;jehsKk; RUq;fptphpfpwJ. NkYk; 
bA+dpfhvf;]lh;dh (Tunica externa) 
my;yJbA+dpf;fhml;ntd;b~pahvDk; ntspaLf;F>nfhyh[d; 
,iofshy; MdJ.  

 
jkdpfs;:(Arteries): 
 

• ,jaj;jpypUe;J ,uj;jj;ijntspNavLj;Jr; nry;Yk; 
,uj;jehsq;fSf;Fj; jkdpfs; vd;Wngah;. jkdpfs; clypd; 
Mo;gFjpapy; mike;Js;sd. jkdpfspd; Rth;fs; 
mjpfmOj;jj;ijf; jhq;fpf; nfhs;Sk; tifapy; jbj;Jk;>vspjpy; 
rpijahtz;zKk; fhzg;gLk;. ,f;Foha;fspd; 
cl;gFjpFWfyhfTk;>thy;Tfs; mw;Wk; cs;sd. EiuaPuy; 
jkdpiaj;jtpu>kw;wjkdpfs; midj;Jk; Mf;rp[d; fye;j 
,uj;jj;ijvLj;Jr; nry;fpd;wd. ,jaj;jpypUe;J 
,uj;jj;ijkw;wcWg;GfSf;FvLj;Jr; nry;Yk; 
Kf;fpa>nghpajkdp>ngUe;jkdpmy;yJmNahh;l;lh(aorta)vdg;gLk;. 2.5 
nr.kPtpl;lKk; 2 kp.kPjbkDk; cila 
,g;ngUe;jkdpgyrpWjkdpfshfg; gphpe;JjpRf;fSf;Fs; Cl;lj; 
jkdpfshfKbtilfpd;wd. jkdpfs; Ez;jkdpfshfgphpf;fpd;wd.  
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• Ez;jkdpfSs; ,uj;jk; EioAk;NghJmjd; mOj;jk; 85 
kp.kPghujurk; (mmHg)(11.3K pa)MFk;. Mdhy; 
mq;fpUe;JntspNawp ,uj;jEz; ehsq;fSs; EioAk; 
NghJmOj;jk; 35kpghjurkhf(4.7k pa)FiwfpwJ. (Fwpg;G : 1 
kp.kPghujurk; = 0.13 k pakp.kPghjurj;jpd; midj;Jyf (m) 
rh;tNjr(SI. System International)myFfpNyhgh];fy; ( K 
pa)vdg;gLfpwJ).  

 
• jkdpfs; vy;yh ,lj;jpYk; fpisj;JEz; jkdpfshtjpy;iy. 

khwhf>rpy ,lq;fspy; mitmdh];NlhNkhrp]; (anastomoses) 
my;yJ ,izg;gplq;fiscUthf;Ffpd;wd.  
 

,uj;jEz; ehsq;fs; (Capillaries)  
 

• ,uj;jEz; ehsg;gLiffs; (capillary beds)nky;ypa 
,uj;jEz;ehsq;fshy; Md tiyg;gpd;dy; mikg;ghy;  
Mf;fg;gl;bUf;fpd;wd. mtw;wpd; Rth;fs; nky;ypa>xw;iwmLf;fhy; 
Md jl;ilvgpjpyPar; nry;fis(Squamous epithelium) 
nfhz;lit. ,tw;wpy; bA+dpfhkPbahkw;Wk; kPs;jd;ikAilaehh;fs; 
Mfpaitfhzg;gLtjpy;iy. ,uj;jEz; ehsg;gLiffs; 
,uj;jj;jpw;Fk; jpRf;fSf;Fk; ,ilNanghUl;fisg; ghpkhwpf; 
nfhs;Sk; jsq;fshfr; nray;gLfpd;wd. ,tw;wpd; Rth;fs; 
miur;re;jputhy;Tfshy; ghJfhf;fg;gLfpd;wd. ,e;ehsq;fSs; 
,uj;jf; nfhs;ssTmjpfk; vdpDk;> ,uj;jXl;lk; 
nkJthfNteilngWfpwJ. ,uj;jEz;ehsq;fspy; fyg;G ,uj;jk; 
(Mf;]p[d; fye;jkw;Wk; Mf;]p[dw;w) fhzg;gLfpd;wJ.  

 
rpiufs; (veins): 
 

• nky;ypaRtuhy; Md>mjpfcs;sPuw;wcl;gFjpiaf; nfhz;l 
,uj;jehsq;fNsrpiufshFk;. vdNT> ,itvspjpy; ePSk; 
jd;ikAilait.  

 
• jkdpfisf; fhl;bYk; rpiufspd; ,ilaLf;F(Tunica media) 

nky;ypaJ. rpiufspDs; cs;smiur;re;jputhy;Tfs; 
,uj;jxl;lj;ijxNujpirapy; nrYj;jcjTfpwJ. NkYk; 
,t;thy;Tfs; ,uj;jk; gpd;Ndhf;fpg; gha;tijAk; (Back 
flow)jLf;fpd;wd. ,uj;jmOj;jk; Fiwthf ,Ug;gjhy; 
,uj;jkhjphpfs; vLf;fj; jkdpfistplr; rpiufNsrpwe;jit.  

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

• ,jaj;jirfSf;FczT+l;lg; nghUl;fismspj;Jmq;fpUe;JfopTg; 
nghUl;fisntspNaw;Wk; ,uj;jehsq;fNs ,jaj;jir 
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,uj;jehsq;fshFk;. mitKiwNafNuhdhpjkdpkw;Wk; 
fNuhdhprpiufshFk;. ,jaj; jirfSf;F ,U jkdpfs; 
,uj;jj;ijmDg;Gfpd;wd. mittyJkw;Wk; 
,lJnfhnuhdhpjkdpfshFk;. ,itngUe;jkdpapypUe;JgphpAk; Kjy; 
fpisahFk;. ,j;jkdpfs; ,jaj;jpd; Nkw;Gwk; kFlk; Nghy; 
#o;e;Js;sjhy; ,it>fNuhdhpjkdp(coronary artery) vdTk; ngah; 
ngw;wJ. (,;yj;jPd; nkhopapy; fNuhdhpvdpy; kFlk; - corona – 
crown) 

 
Rw;Nwhl;lg;ghijfs; (Circulatory pathways):  
 

• ,UtifRw;Nwhl;lkz;lyq;fs; cs;sd. mitjpwe;jkw;Wk; 
%batifr; Rw;Nwhl;lkz;lyq;fs; MFk;. 
jpwe;jtifRw;Nwhl;lkz;lyj;jpy; Rw;Nwhl;lj; jputkhf 
`PNkhypk;igf; nfhz;bUf;Fk;. ,J ,uj;jf; Foypd; topahfg; 
igf;Fopf;F ,jaj;jhy; ce;jpmDg;gg;gLfpd;wJ. ,e;jg; igf;Fop 
`PNkhrpy; (Haemocoel)vdg;gLk;. jpwe;jtifRw;Nwhl;lk; 
fZf;fhypfs; (Arthropods)kw;Wk; 
ngUk;ghd;ikahdnky;Ylypfspy; (Molluscs) fhzg;gLfpwJ. 
%batiffw;Nwhl;lkz;lyj;jpy; ,jaj;jpy; 
,Ue;Jce;jpj;js;sg;gLk; ,uj;jk;> ,uj;jehsq;fs; topNagha;fpwJ. 
,t;tifRw;Nwhl;lk; tisj;jirg;GOf;fs; (Annelids) 
jiyf;fhypfs; (Cephalopods), kw;Wk; KJnfYk;gpfspy; 
fhzg;gLfpd;wJ.  

 
• midj;JKJnfYk;Gs;scaphpfspYk; jirahyhd>miwfisf; 

nfhz;l ,jak; fhzg;gLfpwJ. kP;d;fspy; ,U miwfs; nfhz;l 
,jak; cs;sJ. kPd;fspd; ,jaj;jpy; ird]; 
tpNdh];];>xUMhpf;fps; xUntd;l;hpf;fps;>gy;g]; Mh;BhpNahr]; 
my;yJNfhd]; Mh;l;BhpNahr]; Mfpaitcs;sd. kPd;fspy; 
xw;iwr; Rw;Nwhl;lk; fhzg;gLfpwJ. ,Utho;tpfspy; 
,uz;LMhpf;fps;fSk;>xUntd;bhpf;fpSk; cs;sd. ,tw;wpy; 
ntd;l;hpf;Fyhh; ,ilr;Rth; ,y;iyKjiyfs; jtph;j;jCh;tdtw;wpy; 
,uz;LMhpf;fps;fSk;>KOikahfg; gphpf;fg;glhjxUntd;bhpf;fpSk; 
cs;sd. ,q;FMf;]p[d; cs;skw;Wk; Mf;][dw;w ,uj;jk; 
ntd;l;hpf;fpspDs; xd;whff; fye;Jfhzg;gLk;. ,jw;FKOikaw;w 
,ul;ilr; Rw;Nwhl;lk; (incomplete double circulation) vd;Wngah;. 
Mf;]p[d; fye;j ,uj;jj;ij ,lJMhpf;fpSk;>Mf;]p[dw;w 
,uj;jj;ijtyJMhpf;fpSk; ngWfpd;wd. EiuaPuy; 
Rw;Nwhl;lg;ghijkw;Wk; cly; Rw;Nwhl;lg;ghij(Pulmonary and 
systemic circuits) ,Utho;tpfspYk;>Ch;tdtw;wpYk; fhzg;gLfpwJ. 
Kjiyfs;>gwitfs; kw;Wk; ghY}l;bfspy; 
,jakhdJxUMhpf;fps;fs; kw;Wk; ,U ntd;l;hpf;fps;fisf; 
nfhz;Lfhzg;gLfpwJ. Mhpf;fps;fs; ,uz;Lk; Mhpf;Fyhh; 
,ilr;RthpdhYk; (Inter auricular septum), ntd;l;hpf;fps;fs; 
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,uz;Lk; ntd;l;hpf;Fyhh; ,ilr;RthpdhYk; (Inter ventricular 
septum) gphpf;fg;gl;Ls;sd. ,jdhy; Mf;]p[d; fye;jkw;Wk; 
Mf;]p[d; mw;w ,uj;jk; KOtJkhfg; gphpf;fg;gl;Ls;sJ. EiuaPuy; 
kw;Wk; cly; Rw;Nwhl;lk; njspthff; fhzg;gLfpwJ. 
,t;tiff;FKOikahd ,ul;ilr; Rw;Nwhl;lk; (Complete double 
circulation) vd;Wngah;.   

 
kdpjr; Rw;Nwhl;lkz;lyk; (Human circulatory system): 
 

• Nukz;l; btPrd;]; (Raymond De viessens) vd;gth; 1706 k; Mz;L 
,jaj;jpd; mikg;igtpthpj;jhh;. kdpj ,jak; ,jaj;jir(cardiac 
muscle) vDk; rpwg;Gj;jirahy; Mf;fg;gl;lJ. khh;giwapy; ,U 
EiuaPuy;fSf;F ,ilNa ,lJGwk; rw;Wr; rha;thf ,jak; 
cs;sJ. nghpath;fspd; ,jaj;jpd; vilVwj;jho 300 fpuhk; MFk;. 
,jak; Vwf;Fiwamtuth; %baifapd; msT ,Uf;fyhk;.  

 
• kdpj ,jak; ehd;FmiwfshyhdJ>Nkw;Gwk; ,U 

Mhpf;fps;fisAk;> (Vl;hpaq;fs;) fPo;g;Gwk; ,U 
nghpantd;l;hpf;fps;fisAk; nfhz;lJ. ghg;gpy;yhpj; jirfisf; 
(Papillry muscles)nfhz;Ls;sjhy; ntz;l;hpf;fps;fspd; Rth; 
Mhpf;fps;fspd; Rtiutplj; jbj;Jf; fhzg;gLfpwJ. 
,jak;>nghpf;fhh;bak; vDk; <uLf;Fciwahy; #og;gl;Ls;sJ.  

 
• ,t;tLf;FfSf;fpilNacs;s ,ilntsp(Pericardial space) 

nghpf;fhh;bay; ,ilntspvdg;gLfpwJ. ,t;tpilntspapy; 
nghpf;fhh;bay; jputk; epiwe;jpUf;fpd;wJ. ,jar;Rth; 
%d;WmLf;Ffshy; MdJ. mit>ntspg;GwmLf;fhdvgpfhh;bak; 
(Epicardium), eLtpy; cs;skNahfhh;bak; (Myocardium)kw;Wk; 
cl;Gwvz;Nlhfhh;bak; (Endocardium) Nghd;witahFk;.  

 
• Nkw;Gw ,U Mhpf;fps;fSk; Mhpf;Fyhh; ,ilr;RthpdhYk; 

ntd;l;hpf;fps;fs; ntd;l;hpFyhh; ,ilr;RthpdhYk; gphpf;fg;gl;Ls;sd. 
,j;jLg;Gr;Rth;fspd; %yk; Mf;]p[Ds;skw;Wk; Mf;]p[dw;w 
,uj;jk; xd;whff; fye;Jtplhky; jLf;fg;gLfpwJ.  

 
• Mhpf;fps;fs;>ntd;l;hpf;fps;fSld; Mhpf;FNyhntz;l;hpf;Fyhh; 

Jis(Auriculo ventricular aperture) topNanjhlh;Gnfhs;fpwJ. 
tyg;GwMhpf;FNyhntz;l;hpf;Fyhh; Jis %tpjo; thy;tpdhy; 
(Tricuspid valve) ghJfhf;fg;gLfpwJ. 
,lJMhpf;FNyhntz;l;hpf;Fyhh; Jis><hpjo;thy;T(Bicuspid 
valve)my;yJkpl;uy; thy;tpdhy; (Mitral valve) ghJfhf;fg;gLfpwJ. 
,uj;jj;ijMhpf;fps;fspypUe;Jntd;l;hpf;fps;fSf;Fkl;LNknry;y 
,e;jthy;Tfs; mDkjpf;fpd;wd. ,e;jthy;Tfs; ,uj;jk; 
gpd;Ndhf;fpr; nry;tijj; jLf;fpd;wd.  
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• EiuaPuy; jkdptyJntd;bhpf;fpspy; ,Ue;Jnjhlq;Fk; 
,lj;jpYk;>kfhjkdp ,lJntd;bhpf;fpspypUe;Jnjhlq;Fkplj;jpYk; 
miur;re;jputhy;Tfs; (Semilunar valves) cs;sd. 
xt;nthUthy;Tk; %d;Wmiur;re;jputbtf; fJg;Gfisf; 
nfhz;bUf;fpd;wd. ntd;bhpf;fpspd; kNahfhh;bay; jirfs; 
rPuw;wjirNkLfisePl;rpfshff; nfhz;Ls;sd. 
,jw;Fl;ungFNyfhh;dpNa(Trabeculae corneae) vd;Wngah;. 
,Jfhh;Nlnld;bNdMf(Chordae Tendinea) khw;wkile;Js;sJ. 
miur;re;jputhy;it %lTk; jpwf;fTk; fhh;Nlnld;bNdcjTfpwJ. 
fhh;Nlnld;bNdghg;gpy;yhpjirfs; %yk; ntd;bhpf;fpspd; 
mbg;Gwcl;Rthpy; ,izf;fg;gl;Ls;sd. Nkw;ngUQ;rpiukw;Wk; 
fPo;g;ngUQ;rpiufs; (Superior, inferior venacava) clypy; 
gygFjpfspypUe;Jk; tUk; Mf;]p[dw;w 
,uj;jj;ijtyJMhpf;fpisNehf;fpr; nrYj;Jfpd;wd. 
EiuaPuypypUe;JtUk; Mf;]p[d; epuk;gpa 
,uj;jkhdJehd;FEiuaPuy; rpiufs; topahf 
,lJMhpf;fpismilfpwJ.  

 
 

,ja ,af;fr; Row;rp(Cardiac cycle):  

• ,jaj; Jbg;gpd; njhlf;fk; Kjy; mLj;jJbg;gpd; njhlf;fk; 
tiucs;sepfo;Tfs; ,ja ,af;fr; Row;rpMFk;. ,J 0.8 
tpdhbfs; tiueilngWfpwJ. fPo;f;fhZk; gbepiyfspy; ,ja 
,af;fr; Row;rpiaehk; mwpayhk;.  

 
gbepiy– 1ntd;l;hpf;Fyhh; la];Nlhy; Mhpf;fps; mOj;jk; ntd;l;hpf;fps; 
mOj;jj;ijtplcah;fpd;wJ. ,e;epiyapy; Mhpf;FNyhntd;l;hpf;Fyhh; 
thy;Tfs; jpwf;fpd;wd. miur;re;jputhy;Tfs; %Lfpd;wd. ,uj;jk; 
Mhpf;fps;fspy; ,Ue;Jntd;l;hpf;fps;fSf;Fs; ,ay;ghfr; nry;fpd;wJ.  
 
gbepiy – 2 Mhpf;Fyhh; rp];Nlhy; (Atrial systole): ,e;epiyapy; 
Mhpf;fps;fs; RUq;Ffpd;wd. ntd;l;hpf;fps;fs; njhlh;e;J jsh;e;j 
epiyapNyNa cs;sd Mhf;fps;fs; RUq;fp ila];Nlhypf; KbT 
nfhs;ssit (End diastolic volume – EDV) vl;Lk; tiu> mjpf msT 
,uj;jk; ntd;l;hpf;fpis Nehf;fp ce;jpj;js;sg;gLfpd;wJ. ila];Nlhypf; 
KbT nfhs;ssT ,jaj; jir ehh;fspd; ePsj;ijg; nghWj;jJ. jir 
ePl;rp mjpfhpj;jhy; EDV Ak; tPr;Rf; nfhs;ssTk; cah;fpd;wJ.  
 
gbepiy– 3ntd;l;hpf;Fyhh; rp];Nlhy;: (xj;jf; nfhs;ssTRUf;fk; - 
Isovolumetric contraction): ntd;l;bhpf;fpspd; RUf;fk; 
Mhpf;FNyhntd;l;hpf;Fyhh; thy;Tfis %lr; nra;Jntd;l;hpFyhh; 
mOj;jj;ijmjpfhpf;fpd;wJ. ntd;l;hpf;fps; Rthpd; jirehh;fspd; ePsk; 
kw;Wk; ntd;bhpf;fpspd; nfhs;ssTkhwhky; ,uj;jk; ngUe;jkdpf;Fs; 
nrYj;jg;gLfpd;wJ.  
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gbepiy– 4ntd;l;hpf;Fyhh; rp];Nlhy;: (ntd;l;hpFyhh; ntspNaw;wk; - 
ntd;l;hpFyhh; ntspNaw;wk; - Ventricular ejection): ntd;l;hpf;fpspd; 
mOj;jk; mjpfhpg;gjhy; miur;re;jputhy;Tfs; jpwf;fpd;wd. ,uj;jk; 
gpd;Ndhf;fpr; nry;tJjLf;fg;gl;Lg; ngUe;jkdpkw;Wk; EiuaPuy; 
jkdpfSf;Fs; nrYj;jg;gLfpwJ. ,e;epiyrp];Nlhypf; KbTf; 
nfhs;ssT(ESV)vdg;gLk;.  
 
gbepiy– 5ntd;l;hpf;Fyhh; la];Nlhy; (Ventricular diastole): ,e;epiyapy; 
ntd;l;hpf;fps;fs; tphptilaj; njhlq;Ffpd;wd. jkdpfspd; ,uj;jmOj;jk; 
ntd;l;hpf;fpspd; mOj;jj;ijtplcah;fpd;wd. ,jdhy; 
miur;re;jputhy;Tfs; %Lfpd;wd. ,jak; gbepiy 1d; epiyiakPz;Lk; 
milfpwJ.  
 
 
,uj;jmOj;jk; (Blood pressure):  
 

• ,uz;Ltifahd ,uj;jmOj;jq;fs; cz;L. mitrp];lhypf; 
mOj;jk; kw;Wk; ila];lhypf; mOj;jk; MFk;. ,jaj;jpd; 
miwfs; RUq;Fk; NghJjkdpfspy; Njhd;Wk; mOj;jk; rp];lhypf; 
mOj;jk; vdg;gLk;. ,jaj;jpd; miwfs; jsh;r;rpailAk; 
Ntisapy;>jkdpfspd; Rthpy; fhzg;gLk; mOj;jk; ila];lhypf; 
mOj;jk; vdg;gLk;. ,uj;jmOj;jj;ij ];gpf;NkhkhNdhkPl;lh; 
(sphygmomanometer) vDk; ,uj;jmOj;jkhdpahy; mstplyhk;. 
,t;tOj;jj;ijr; rp];lhypf; mOj;jk; /ila];lhypf; mOj;jk; 
vdf; Fwpg;gplyhk;. cly; eyj;Jld; ,Uf;Fk; xUthpd; 
,uj;jmOj;jk; 120/80kp.kPghjurk; MFk;.  

 
• ,jaj;jpypUe;JntspNaWk; ,uj;jj;jpd; msT(CO)kw;Wk; 

mr;rkaj;jpy;>Ez;jkdpfspd; Rthpy; Njhd;Wk; 
vjph;g;GMfpatw;wpdhy; Vw;gLtJruhrhpjkdpmOj;jk; (Mean Arterial 
Pressure)vdg;gLk;. ruhrhpjkdpmOj;jj;ijepiyahfg; 
NgZtjw;fhdKjd;ikfl;Lg;ghl;LtopKiwNamOj;jczh;Ntw;gpvjp
h;tpidahFk;. (Baroreceptor reflex).  

 
vyf;l;Nuhfhh;bNahfpuhk; (Electrocardiogram – ECG): 
 

• vyf;l;Nuhfhh;bNahfpuhk; (<.rp.[p) vd;gJFwpg;gpl;lfhyj;jpy; 
,jaj;jpy; Vw;gLk; kpd;jpwd; khw;wq;fisg; gjpTnra;Ak; 
fUtpahFk;.  

 
• xU ,jar; Row;rpapy; ,jaj;jpd; kpd; jpwdpy; Vw;gLk; khw;wq;fis 

,f;fUtpgjpTnra;fpwJ. ,jar; Row;rpapd; NghJ> ,jaj;Jbg;igj; 
Jtf;FtJtyJMhpf;fpspYs;srpwg;Gj; jirkbg;Gfshy; Md 
irDMhpf;Fyhh; fZthFk;. ,e;j ,af;fk; miyahf ,jaj;jpy; 
guTfpwJ. <.rp.[p.apy; fhzg;gLk; miyfs; ,jak; RUq;Ftjhy; 
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Vw;gLtJmy;y> ,J Kidg;gpaf;fePf;fj;jhy; (Depolarization) 
Vw;gLtjhFk;. ,jaj;jirRUq;fj; Jtq;Fk; Kd;Ng>Kd; 
Kidg;gpaf;fePf;fmiyNjhd;WfpwJ. xUrhjhuz<.rp.[p.apy; 
%d;Wmiyfs; fhzg;gLk;. ,JP miyQRS $l;likg;Gkw;Wk; 
Tmiyvdf; Fwpf;fg;gLfpwJ.  

 
Rw;Nwhl;l kz;lyj;jpd; NfhshWfs; (Disorders of the circulatory 
system): 
 

• kpif ,uj;j mOj;jk; (Hypertension): ,J kdpjh;fspilNa 
mjpfk; fhzg;gLk; NehahFk;. cly; eyKila xUthpd; ,uj;j 
mOj;jk; 120/80 kp.kP ghjurk; MFk;. rp];lhypf; mOj;jk; 150 
kp.kP ghjurj;ij tpl mjpfkhfTk; la];lhypf; mOj;jk; 90 kp.kP 
ghjurj;ij tpl mjpfkhfTk; epiyahf ,Ug;gJ kpifa ,uj;j 
mOj;jk; vdg;gLfpwJ. fl;Lg;gLj;jg;glhj ,ayhj ehs;gl;l kpif 
,uj;j mOj;jk;> ,jak;> %is kw;Wk; rpWePufq;fisg; ghjpf;fpwJ. 
 

Rw;Nwhl;l kz;lyj;jpd; NfhshWfs; (Disorders of the circulatory 
system):  
kpif ,uj;j mOj;jk; (Hypertension): ,J kdpjh;fspilNa mjpfk; 
fhzg;gLk; NehahFk;. cly; eyKila xUthpd; ,uj;j mOj;jk; 
120/80 kp.kP ghjurk; MFk;. rp];lhypf; mOj;jk; 150 kp.kP ghjurj;ij 
tpl mjpfkhfTk; la];lhypf; mOj;jk; 90 kp.kP ghjurj;ij tpl 
mjpfkhfTk; epiyahf ,Ug;gJ kpifa ,uj;j mOj;jk; vdg;gLfpwJ. 
fl;Lg;gLj;jg;glhj ,ayhj ehs;gl;l kpif ,uj;j mOj;jk;> ,jak;> 
%is kw;Wk; rpWePufq;fisg; ghjpf;fpwJ.  
 
,jaj;jir jkdp Neha; (Coronary heart disease):  
,f;Fiwghl;by; ,jaj;jkdpfspd; cl;Gwk;> gbTfs; (atheroma) Njhd;wp 
,uj;jf;Foy;fs; FWfyilAk;> nfhy];l;uhy;> ehh; nghUl;fs;> ,we;j 
jirr;nry;fs; kw;Wk; ,uj;jg; gpNyl;nyl;Lfs; Nghd;witfisf; nfhz;l 
mjpNuhkh cUthFjy; mjpNuh];fpnyNuhrp]; vdg;gLk; (Atherosclerosis). 
mjpff; nfhOg;Gg; nghUl;fshy; Md mjpNuhkh jkdpfpd; cl;Gwr;Rthpy; 
gw;Wg; gbTfis (plaque) jkdpfspd; kPs; jd;ikiaf; Fiwe;J ,uj;j 
gha;itAk; Fiwf;fpwJ. ,g;gw;WgbTfs; nghpjhfp ,ja ,uj;jf; 
Foha;fSf;Fs; ,uj;j ciwTf; fl;bfis cUthf;fyhk;. ,jw;F 
fNuhdhp jpuhk;g]; (coronary thrombus) vd;W ngah;. ,J khuilg;ig 
(Heart attack) Vw;gLj;JfpwJ.  
 
gf;fthjk; (Stroke):  
gf;fthjk;> %isapy; cs;s ,uj;jf;Foy;fs; ntbg;gjdhNyh (%is 
,uj;jf;frpT) my;yJ %isf;Fr; nry;Yk; jkdpapDs; ,uj;jf;fl;b 
(jpuhk;g];) my;yJ gw;Wg;gbTfs; Njhd;WtjhNyh Vw;gLfpwJ. ,t;thW 
rpijtile;j jkdpfs; nry;Yk; %isg;gFjpf;F NghJkhd Mf;]p[d; 
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fpilf;fhjjhy; mg;gFjp ,we;J tpLfpd;wJ. (ngU%is erpT Neha; 
(Cerebral infarction).  
khh;G Klf;F typ (Angina pectoris) (FUjpj; jilahy; ,jaj;jirapy; 
Vw;gLk; typ):  
,jaj;jir jkdp Nehapd; njhlf;f epiyfspy; Nehahspfs; ,t;typia 
czUthh;fs;. mjpNuhkh fNuhdhp jkdpfi XusTf;F milg;gjhy; 
,jaj;jpw;Fr; nry;Yk; ,uj;j msT FiwfpwJ. ,jdhy; khh;gpy; xU 
,Wf;fk; my;yJ jpzwy; Vw;gl;L Rthrpg;gjpy; rpukk; Vw;gLfpwJ. ,J 
fLikahd khh;G typia  (Angina) Vw;gLj;JfpwJ. ,t;typahdJ rpwpJ 
Neuk; tiu ePbf;fpwJ.  
  
,jar; nraypog;G my;yJ ,jaj;jir erpTwy; Neha; (Heart failure or 
Myocardial infarction):  
,jaj;jirfSf;Fr; nry;Yk; jkdpf;Foy;fspy; nry;Yk; ,uj;j Xl;lk; 
Fwpg;gplj;jFe;j mstpy; Fiwe;J tpLtjhy; ,jaj; jirapiofs; 
,wf;fpd;wd. ,e;epiyf;F khuilg;G my;yJ ,jaj;jir erpTwy; Neha; 
(Myocardial infarction) vd;W ngah;. ,jaj;jirj; jkdpfSs; Vw;gLk; 
,uj;j ciwTf; fl;b my;yJ jpuhk;g]; fhuzkhf ,uj;j Xl;lj;jpy; 
jil Vw;gl;L ,jaj;jirfSf;F toq;fg;gLk; Mf;]p[d; msT 
FiwfpwJ. ,J ,jaj;ij gytPdg;gLj;JfpwJ. ,e;epiyf;F ,];fpkpf; 
,jaNeha; (Ischemic heart disease) vd;W ngah;. ,e;j epiy njhlh;e;jhy; 
khh;G Klf;F typ Njhd;WfpwJ. ,Nj epiy ePbj;jhy; ,jaj;jirfs; 
,we;J ,jar; nraypog;gpy; KbfpwJ.  
 
Ukhl;bf; ,jaNeha; (Rheumatoid Heart Disease):  
Ukhl;bf; fha;r;ry; xU njhw;W Fiwghl;L NehahFk;. xUthpd; 
njhz;ilg;gFjpapy; ];l;nug;Nlhfhf;f]; ghf;Bhpaq;fs; jhf;Ftjhy; 
,e;Neha; Njhd;WfpwJ. njhw;W Vw;gl;l 2 Kjy; 4 thuq;fspy; Ukhl;bf; 
fha;r;ry; Vw;gLfpwJ. ,j;njhw;Wf;F vjpuhfj; Njhd;Wk; Neha; 
vjph;tpidg;nghUs;> ,jaj;ijg; ghjpf;fpd;wJ. ,jdhy; kpl;uy; thy;tpy; 
(<hpjo; thy;T) ehh;j;jpR Kbr;Rfs; Njhd;Wjy;> ehhpio ,izg;Gj;jpR 
mow;rp (fibrosis of the connective tissue) kw;Wk; nghpfhh;baf; FopapDs; 
jputk; Nrh;jy; Nghd;w tpisTfs; Njhd;Wfpd;wd.  
  
,ja EiuaPuy; caph;g;gpj;jy; (Cardio Pulmonary Resuscitation – CPR  
N[k;]; ,yhk; kw;Wk; gPl;lh; rh/gh; Mfpa ,UtUk; thNahL tha;itj;J 
caph;g;gpj;jy; vd;Dk; Kiwia Kjd; Kjypy; 1956-k; Mz;L 
gad;gLj;jpdh;.  
 
%isr;Nrjk; my;yJ kuzj;ij jtph;f;f %r;R epd;w 4 – 6 epkplq;fSs; 
,k;Kiwia Nkw;nfhs;s Ntz;Lk;. ,ja EiuaPuy; caph;g;gpj;jYld; 
gpwo;Jbg;G ePf;fKk; (Defibrillation) nra;ag;gLfpwJ. ,k;Kiwapy; 
ghjpf;fg;gl;lUf;Fr; rpwpa kpd; mjph;r;rp (electric shock) khh;G kPJ mspj;J 
,jak; njhlh;e;J nray;gl itf;fg;gLfpwJ.  
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RUs; ,uj;j ehsq;fs; (Varicose veins): rpiu ehsq;fs; mjpfkhf 
tphptiltjhy; jsh;e;J (Varicose veins) Nghfpd;wd. ,jdhy; rpiufspy; 
cs;s thy;Tfs; ,uj;jk; ,jaj;ij Nehf;fpr; nry;tijj; jLf;fpd;wd. 
rpiufs; kPsjd;ikia ,oe;J $l;lkhfr; RUl;bf; nfhs;fpd;wd. 
,j;jifa Kbr;Rfs; nghJthff; fhy;fs;> kyf;Fly; - kytha; gFjpfs; 
(%yNeha; - haemorrhoids) czTf;Foy; kw;Wk; tpe;jf ehsq;fs; 
(Spermatic cord) Nghd;w gFjpfspy; fhzg;gLfpd;wd.  
 
vk;Nghyprk; (Embolism): vk;Nghyprk; vd;gJ ,uj;j ehsq;fspy; 
Njhd;Wk; milg;G MFk;. ciwe;j ,uj;jj; JZf;F> vYk;G JZf;F> 
fhw;Wf;Fkpo; Nghd;w ,ay;Gf;F khwhd nghUl;fs; ,uj;j ehsq;fspy; 
Njhd;Wk; milg;Gf;Ff; fhuzq;fshFk;. ,e;j milg;G EiuaPuy;> 
,jaj;jkdp my;yJ  fy;yPuypy; jq;fpdhy; ,wg;G Vw;gLk;.  
,uj;j ehsg; igahf;fk; (Aneurysm):  
kpfTk; gytPdk; mile;Js;s jkdp my;yJ rpiufspd; Rth;fs; tphpe;J 
xU gY}d; Nghd;w igahfpwJ. ,jw;Ff; ,uj;j ehsg;igahf;fk; vd;W 
ngah;. rpijahj epiyapYs;s NghJ ,g;ig mUfpYs;s jpRf;fspd; Nky; 
mOj;jj;ij Vw;gLj;JfpwJ> my;yJ ntbf;Fk; NghJ jpRf;fspy; 
mjpfg;gbahd ,uj;jg; Nghf;if Vw;gLj;JfpwJ.  
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10th Science 
Unit- 14  

 
jhtuq;fspd; flj;Jjy; kw;Wk; tpyq;Ffspd; Rw;Nwhl;lk; 

 
,uj;jk;: 
 
 ,uj;jk; rptg;Gepwk; nfhz;ljput ,izg;Gj; jpRthFk;. NkYk; 
,Jkdpjdpd; cly; Rw;Nwhl;lj;jpd; Kf;fpaClfkhFk;. 
 
,uj;jj;jpd; gFjpg; nghUs;fs; 
 
 ,uj;jk; ,uz;LKf;fpagFjpg; nghUl;fshdgpsh];khvDk; jputg; 
gFjpiaAk; mjDs; kpjf;Fk; Mf;ff; $WfisAk; (,uj;jnry;fs;) 
nfhz;Ls;sJ. 
 
gpsh];kh 
 
 ,uj;jj;jpd; 55%gpsh];khMFk;. ,JrpwpjsTfhuj;jd;ikcilaJ. 
capuw;wnry; cl;nghUl;fisf; nfhz;Ls;sJ. fupkg; 
nghUl;fshdGujq;fs;>FSf;Nfh];>A+hpah>nehjpfs;> 
`hu;Nkhd;fs;>jhJcg;Gf;fs; kw;Wk; itl;lkpd;fs; Mfpait ,jpy; 
cs;slq;fpAs;sd.  
 
,uj;jj;jpd; Mf;ff; $Wfs; 
 
 ,uj;jmZf;fs; %d;Wtifg;gLk;. 
 

1) ,uj;jr; rptg;gZf;fs; (RBC)my;yJvupj;Nuhirl;Lfs;  
2) ,uj;jnts;ismZf;fs;  (WBC)my;yJypA+f;Nfhirl;Lfs; 
3) ,uj;jjl;Lf;fs; my;yJjpuhk;Nghirl;Lfs; 

 
,uj;jr; rptg;gZf;fs;-vupj;Nuhirl;Lfs; 
 
 ,itkdpjclypy; mjpfmstpy; fhzg;glf;$ba ,uj;jnry;fshFk;. 
,itvYk;G k[;i[apypUe;JcUthfpd;wd. Rthfepwkpahd 
`PNkhFNshgpidRBC nfhz;Ls;sjhy; ,uj;jk; rptg;Gepwj;Jld; 
fhzg;gLfpwJ. ghY}l;bfspd; Kjpu;r;rpmile;j ,uj;jrptg;gZtpy;>nry; 
Ez;ZWg;Gfs; kw;Wk; cl;fUfhzg;gLtjpy;iy. ,it ,UGwKk; 
Fope;jjl;Ltbtk; cilait. ,tw;wpd; tho;ehs; 120 ehl;fs; MFk;. 
RBC Mf;rp[id EiuaPuypypUe;JjpRf;fSf;Fflj;Jtjpy; gq;Nfw;fpwJ. 
 
ghY}l;bfspd; RBC-apy; nry; Ez;ZWg;gfSk; cl;fUtk; 
fhzg;gLtjpy;iyVd;? 
 
ghY}l;bfspd; RBC-apd; cl;fU ,y;yhjpUg;gjpdhy; mr;nry;yhdJ 
,UGwKk; Fope;jmikg;igg; ngw;W>mjpfsTMf;rp[d; 
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,iztjw;fhdNkw;gug;gpidg;; ngw;Ws;sJ. RBC-y; ikl;Nlhfhz;l;upah 
,y;yhjpUg;gjhy; 
mjpfmsTMf;[pidjpRf;fSf;Fflj;JtijmDkjpf;fpwJ. 
vz;Nlhgpshrtiyg;gpd;dy; ,y;yhjpUg;gjpdhy; nky;ypa ,uj;jj; 
je;JfpfSf;Fs; mjpfkPSk; jd;ikngw;WRBCvspjhfCLUTfpwJ. 

 
,uj;jnts;isaZf;fs; (WBC)yPA+f;Nfhirl;Lfs; 
 
 ,itepwkw;wit. ,tw;wpy; `PNkhFNshgpd; fhzg;gLtjpy;iykw;Wk; 
cl;fUnfhz;lit. ,it vYk;G k[;i[>kz;zPuy;>ijk]; kw;Wk; epzePu; 
Kbr;RNghd;wtw;wpy; fhzg;gLfpd;wd. ,it mkPghNghd;Wefuf; $bait. 
 
,uj;jnts;isaZf;fs; ,uz;Ltiffshfg; gpupf;fg;gl;Ls;sd 
 
1. Jfs;fSilanry;fs; 
 
2. Jfs;fsw;wnry;fs; 
 
Jfs;fSilanry;fs; 
 
 ,itirl;Nlhtpshrj;jpy; Jfs;fisf; nfhz;Ls;sd. ,tw;wpd; 
cl;fUf;fs; XOq;fw;witmy;yJfJg;Gf;fSilait.  
 

,it %d;Wtifg;gLk; 
 

i. epA+l;Nuh/gpy;fs; 
 

ii. <rpNdh/gpy;fs; 
 
iii. Nghrh/gpy;fs; 

 
i. epA+l;Nuh/gpy;fs; 
 
 ,itmstpy; nghpait> ,tw;wpd; cl;fU 2-7 
fJg;Gfisnfhz;Ls;sJ. nkhj;jnts;ismZf;fspy; 60% - 
65%epA+l;Nuh/gpy;fs; fhzg;gLfpd;wd. Neha;j;njhw;Wkw;Wk; tPf;fj;jpd; 
NghJ ,tw;wpd; vz;zpf;ifmjpfupf;fpwJ. 
 
ii. <rpNdh/gpy;fs; 
 
 ,tw;wpd; cl;fU ,U fJg;Gfisf; nfhz;lJ. 
nkhj;jnts;isaZf;fspy; 2% - 3%tiu ,t;tifnry;fs; cs;sd. 
clypy; rpyxl;Lz;zpj; njhw;Wkw;Wk; xt;thikVw;gLk; er;Rfismopj;jy; 
kw;Wk; er;RKwptpidVw;gLj;JtJ<rpNdh/gpy;fspd; Kf;fpagzpfshFk;. 
 
iii.NgNrh/gpy;fs; 
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 NgNrh/gpy;fs; fJg;Gilacl;fUitnfhz;Ls;sd. 
nkhj;jnts;isaZf;fspy; 0.5% - 10%tiu ,t;tifnry;fs; cs;sd. 
tPf;fq;fs; cz;lhFk; NghJNtjpg;nghUs;fisntspNaw;Wfpd;wd. 
 
Jfs;fsw;wnry;fs; 
 
 ,tw;wpd; irl;Nlhgpshrj;jpy; Jfs;fs; fhzg;gLtjpy;iy. ,it 
,uz;Ltifg;gLk;. 
 
i. ypk;/Nghirl;Lfs; 
 
ii. NkhNdhirl;Lf;s 
 
i.ypk;/Nghirl;Lf;s 
 
 nkhj;jnts;isaZf;fspy; ,it 20%- 25%cs;sd. itu]; 
kw;Wk; ghf;BupahNeha;j;njhw;Wjypd; NghJ ,it 
vjpu;g;nghUiscUthf;fpd;wd. 
 
ii. NkhNdhirl;Lfs; 
 
 ,itypA+f;Nfhirl;LfspNyNakpfg; nghpait. ,itmkPgha;Ltbtk; 
nfhz;lit. nkhj;jnts;isaZf;fspy; 5 – 6%cs;sJ. 
,ittpOq;Fnry;fshjyhy; ghf;BupahittpOq;Ffpd;wd. 
 
,uj;jjl;Lfs; my;yJjpuhk;Nghirl;Lfs; 
 
 ,itmstpy; rpwpaitkw;Wk; epwkw;wit. ,tw;wpy; cl;fU ,y;iy. 
xUfdkpy;ypkPl;lu; ,uj;jj;jpy; 2>50>000 – 4>00>000 tiu ,uj;jj; jl;Lf;fs; 
cs;sd. ,tw;wpy; tho;ehs; 8-10 ehl;fshFk;. ,uj;jk; ciwjypy; ,it 
Kf;fpag; gq;Ftfpf;fpd;wd. fhaq;fs; Vw;gLk; nghOJ 
,uj;jciwjiyVw;gLj;jp ,uj;jg; Nghf;ifjLf;fpd;wd. 
 
 
NkYk; njupe;Jf; nfhs;Nthk;. 
 
mdPkpah: ,uj;jrptg;gZf;fspd; vz;zpf;ifFiwj;y; 
 
yPA+f;Nfhirl;Nlhrp];: ,uj;jnts;isaZf;fspd; 
vz;zpf;ifmjpfupj;jy; 
 
ypA+f;Nfhgpdpah: ,uj;jnts;isaZf;fpd; vz;zpf;ifFiwjy; 
 
jpuhk;Nghirl;Nlhgpdpah: ,uj;jj; jl;Lf;fspd; vz;zpf;ifFiwj;y; 
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,uj;jj;jpd; gzpfs; 
 
i. RthrthAf;fisf; flj;JfpwJ (Mf;rp[d; kw;Wk; CO2) 
 
ii. nrupkhdk; mile;jczTg;nghUl;fismidj;Jnry;fSf;Fk; 
flj;JfpwJ. 
 
iii. `hu;Nkhd;fisf; flj;JfpwJ 
 
iv.iel;u[d; fopTg;nghUl;fshd>mk;Nkhdpah>A+upah>A+upf; mkpyk; 
Nghd;wtw;iwf; flj;JfpwJ. 
 
v. Neha;jhf;FjypypUe;Jcliyg; ghJfhf;fpwJ. 
 
vi.clypd; ntg;gepiykw;Wk;pH -I xOq;FgLj;Jk; 
jhq;FClfkhfnray;gLfpwJ. 
 
vii.clypd; ePu;r; rkepiyiag; ghukupf;fwJ. 
 
jkdpkw;Wk; rpiuNtWghLfs; 
 
 

t. 
v
z; 

jkdp rpiu 

1.  toq;Fk; Foha;fs; ngWk; Foha;fs; 
2.  ,sQ;rptg;Gepwj;jpidcila
J 

Clypd; Nkw;gFjpapy; 
mike;Js;sJ 

3.  Clypd; Mo;gFjpapy; 
mike;Js;sJ 

Clypd; Nkw;gFjpapy; 
mike;Js;sJ 

4.  MjpfmOj;jj;Jld; $ba 
,uj;jXl;lk; 

Fiwe;jmOj;jj;Jld; $ba 
,uj;jXl;lk; 

5.  jkdpapd; Rtu;fspd; 
typikahdjbj;jkPSk; 
jd;ikcilait 

Rpiuapd; Rtu;fs; 
typikFiwe;j>kpUJthdkPs;jd;i
kmw;wit 

6.  EiuaPuy; 
jkdpiajtpukw;wmidj;Jjk
dpfSk; Mf;[pd; kpFe;j 
,uj;jj;jpidvLj;Jnry;fpd;w
d. 

EiuaPuy; 
rpiuapidjtpukw;wmidj;Jrpiuf
Sk; Mf;rp[d; Fiwe;j 
,j;jj;jpidvLj;Jnry;fpd;wd. 

7.  cs;sPLthy;Tfs; fpilahJ cs;sPLthy;Tfs; cz;L. 
 
 
 
Rw;Nwhl;lkz;lyj;jpd; tiffs;: 
 
 tpyq;Ffs; ,uz;LtifahdRw;Nwhl;lkz;lyj;jpidf; nfhz;Ls;sd. 
mitahtd 
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1. jpwe;jtif 

 
2. %batif 

 

1. jpwe;jtif 
 
 jpwe;jtif ,uj;jXl;lj;jpy;> ,jaj;jpypUe;J ,uj;jehsq;fspy; 
cs;sFopfSf;Fs; ,uj;jce;jpj; js;sg;gLfpwJ. ,f;Fop 
,uj;jclw;Fopvdg;gLk;. Ez;ehsq;fs;>nky;Ylypfs;>mrpbad;fs;. 
 
2. %batif 
 
 ,uj;jRw;Nwhl;lk; ehsq;fs; %yk; cly; KOtJk; Rw;wptUfpwJ. 
jkdpfspypUe;Jrpiuf;F ,uj;jk; je;Jfpfs; topNagha;fpd;wJ. 
v.fh. KJnfYk;gpfs; 
 
kdpj ,jaj;jpd; mikg;G: 
 
 ,uj;jehsq;fs; topahf ,uj;jj;ijce;jpj; js;Sk; jirahy; Md 
tpirapaf;fcWg;G ,jak; MFk;. kdpj ,jak; EiuapuYf;F 
,ilapy;>khu;Gf;Fopapy;>cjutpjhdj;jpw;FNkyhfrw;W ,lJGwk; 
rha;e;jepiyapy; fhzg;gLfpwJ. ,jak; fhu;bahf; jirvDk; rpwg;Gj; 
jirahy; MdJ. 
 
 ,jak; ,uz;LmLf;fpdhy; Md ngupfhu;bay; ciwahy; 
#og;gl;Ls;sJ. ,t;tLf;fpd; ,ilntspapy; ,ilntspay; 
epuk;gpAs;sngupfhu;bay; jputk; ,ja Jbg;gpd; NghJVw;gLk; cuha;Tkw;Wk; 
,af;fj;jpdhy; Vw;gLk; fhaq;fspy; ,Ue;JghJfhf;Fk; 
caTg;nghUshfcs;sJ. 
 
 
 kdpj ,jak; ehd;Fmiwfisf;nfhz;lJ. nky;ypajirahy; Md 
Nky; miwfs; ,uz;Lk; Mupf;fps;fs; my;yJVl;upaq;fs; (xUik–Vl;upak;) 
vd;Wk; jbj;jjirahy; Md fPo; miwfs; ,uz;Lk; ntz;l;upf;fps;fs; 
vd;Wk; miof;fg;gLk;. ,t;tiwfisg; gpupf;fpd;w ,ilr;Rtu; 
‘nrg;lk;’vdg;gLk;. Mupf;fps;fs; kw;Wk; ntz;l;upf;fps;fSf;F 
,ilNacs;s ,ilr; Rtupdhy;>Mf;rp[d; kpFe;jkw;Wk; Mf;rp[d; 
Fiwe;j ,uj;jk; xd;Wld; xd;Wfythky; jLf;fg;gLfpwJ. 
 
 ,uz;LMupf;fps;fSk;>Mupf;Fyhu; ,ilj;jLg;GRtupdhy; 
gpupf;fg;gl;Ls;sd. tyJMupf;fpistpl ,lJMupf;fps; rpwpaJ. clypd; 
gy;NtWghfq;fspypUe;Jk; Mf;rp[d; Fiwe;j 
,uj;jj;jpidKf;fparpiufshdNkw; ngUQ;rpiu>fPo; ngUQ;rpiukw;Wk; 
fNuhdupird]; %yk; tyJMupf;fps; ngWfpwJ. 
EiuaPuypypUe;JMf;fp[d; kpFe;j ,uj;jj;jpidEiuaPuy; rpiufspd; %yk; 
,lJMupf;fps; ngWfpd;wJ. tyJkw;Wk; ,lJMupf;fps;fs; 
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KiwNatyJkw;Wk; ,lJntz;l;upf;fps;fSf;F ,uj;jj;jpid 
(ce;jpj;js;Sfpd;wd) nrYj;Jfpd;wd. 
 
 ,jaj;jpd; fPo; miwfs; ntz;l;upf;fps;fs; vdg;gLk;. tyJkw;Wk; 
,lJntzl;upf;fps;fs;> ,il ntz;l;upf;Fyhu; jLg;Gr; Rtuhy; 
gpupf;fg;gl;Ls;sd. ,jaj;jpypUe;JmjpftpirAld; 
,j;jj;ijce;jpnrYj;Jtjhy; tyJ> ,lJntz;l;upf;fpspd; Rtu;fs; 
jbj;Jfhzg;gLfpd;wd. 
 
 tyJntz;l;upf;fpspypUe;JcUthdEiuaPuy; 
nghJj;jkdp>tyJkw;Wk; ,lJEiuaPuy; jkdpfshfg; gpuptilfpwJ. 
tyJkw;Wk; ,lJEiuaPuy; jkdpfs; KiwNatyJ> ,lJEiuaPuy; 
jkdpfs; KiwNatyJ> ,lJEiuaPuYf;FMf;rp[d; Fiwe;j 
,uj;jj;ijnrYj;Jfpd;wd. 
,lJntz;l;upf;fpshdJtyJntzl;upf;fpistplrw;WngupajhfTk;>rpwpaJF
WfyhfTk; mike;Js;sJ. ,jDilaRtu; tyJntz;l;upf;fpistpl 
%d;Wklq;FjbkdhdJ. ,lJntz;l;upf;fpspypUe;JngUe;jkdpNjhd;WfpwJ. 
clypd; midj;JgFjpfSf;Fk; Mf;rp[d; kpFe;j 
,uj;jj;jpidngUe;jkdpmspf;fpd;wJ. fNuhdpupjkdp ,jaj;jirfSf;F 
,uj;jj;ijmspf;fpwJ. 
 
 
 
thy;Tfs; 
 
 ,jathy;Tfs; jirahy; Md rpWkbg;Gfs; MFk;. ,it 
,uj;jXl;lj;ijxOq;FgLj;Jtjw;FcjTfpd;wd. ,uj;jkhdJxNujpirapy; 
nry;tijAk; kw;Wk; gpd;Ndhf;fptUtijjLf;fTk; cjTfpwJ. ,jak; 
%d;Wtpjkhdthy;tfisf; nfhz;lJ. 
 
tyJVl;upNahntzl;upf;Fyhu; thy;T 
 
 ,JtyJMupf;fps; kw;Wk; tyJntz;l;upf;fps;fSf;F ,ilapy; 
mike;Js;sJ. Kf;Nfhztbtpyhd %d;Wnky;ypa ,jo; jirkbg;Gfshy; 
Mdjhy; ,J %tpjo; Kidfs; fhu;lhnld;bNdvd;wjirePl;rpfshy; 
ntz;l;upf;fpspd; ghg;gpy;yupj; jirfNshLnghUj;jg;gl;Ls;sd. 
 
,lJVl;upNahntz;l;upf;Fyhu; thy;T 
 
 ,J ,lJMupf;fps; kw;Wk; ,lJntz;l;upf;fps;fSf;F ,ilapy; 
mike;Js;sJ. ,J ,uz;LfJg;GNghymike;Js;sjhy;><hpjo; 
thy;Tmy;yJkpl;uy; thy;Tvd;Wk; miof;fg;gLfpwJ. 
 
NkYk; mwpe;Jnfhs;Nthk; 
 
KJnfYk;gpfspd; ,ja miwfs; 
 
,uz;Lmiwfs;: kPd;fs; 
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     %d;Wmiwfs;: ,Utho;tpfs; 
 
KOikAwhehd;Fmiwfs;: Cu;td 
 
ehd;Fmiwfs; : gwitfs;>ghY}l;bfs; kw;Wk; Kjiy (Cu;td) 
 
miur;re;jputhy;Tfs; 
 

,jaj;jpypUe;JntspNaWk; Kf;fpaj; jkdpfspy; 
(ngUe;jkdp>EiuaPuy; jkdp) cs;smiur;re;jputhy;Tfs; 
ntz;l;upf;fpSf;Fs; ,uj;jk; gpd;Ndhf;fpnry;tijj; jLf;fpd;wd. 
mitEiuaPuy; kw;Wk; ngUe;jkdpmiur;re;jputhy;Tfs; vdg;gLfpd;wd. 
 
,uj;jXl;lj;jpd; tiffs; 
 
 ekJclypy; ,uj;jk; Mf;rp[d; kpFe;jkw;Wk; Mf;rp[d; 
Fiwe;jRw;Nwhl;lq;fisf; nfhz;lJRw;Nwhl;lj;jpd; tiffshtd. 
 
1. rp];lkpf; my;yJcly; ,uj;jXl;lk; 
 
 ,jaj;jpd; ,lJntz;l;hpf;fpspypUe;JJtq;fpMf;rp[d; kpFe;j 
,uj;jj;jpidclypd; gycWg;GfSf;FvLj;Jnrd;WkPz;Lk; Mf;rp[d; 
Fiwe;j ,uj;jj;jpidtyJVl;hpaj;jpw;Fnfhz;LtUk; 
Rw;Nwhl;lj;jpidrp];lkpf; my;yJcly; ,uj;jXl;lk; vd;fpNwhk;. Mf;rp[d; 
kpFe;j ,uj;jj;jpidclypd; midj;JcWg;GfSf;Fk; ngUe;jkdpvLj;Jr; 
nry;fpwJ. 
 

ii. EiuaPuy; ,uj;jXl;lk;. 
 
 tyJntz;bhpf;fpspypUe;J ,uj;jk; EiuaPy; jkdpapd; %yk; 
EiuaPuiymilAk;. EiuaPuypUe;JMf;rp[d; ngw;w ,uj;jk; EiuaPuy; 
rpiufspd; %yk; kPz;Lk; ,jaj;jpd; ,lJVl;hpaj;ijte;jilAk;. 
,t;tpjk;>tyJntz;bhpf;fpspypUe;JEiuaPuy; topahf ,uj;jk; kPz;Lk; 
,lJntz;bhpf;fpisr; nrd;wiltNjEiuaPuy; ,uj;jXl;lk; vdg;gLfpwJ. 
 

iii. fNuhdhpRw;Nwhl;lk;. 
 
 ,jaj; jirfSf;F (fhh;baf; jirfs;) ,uj;jk; nry;Yjy; 
fNuhdhpRow;rpvdg;gLk;. ,jajjirfSf;FMf;rp[d; kpFe;j ,uj;jk; 
fNuhdhpjkdp %ykhfngwg;gLfpwJ. ,JngUe;jkdpapd; 
tistpypUe;JcUthfpwJ. ,jaj; jirapypUe;JMf;rp[d; Fiwe;j 
,uj;jk; fNuhdhpird]; %yk; tyJVl;hpaj;ijte;jilfpwJ. 
 xU KO Row;rpapd; NghJ ,uj;jkhdJ ,jaj;jpd; topahf 
,UKiwRw;wptUtJ ,ul;il ,uj;jXl;lk; vdg;gLk;. ,k;Kiwapyhd 
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,uj;jXl;lj;jpy; Mf;rp[d; kpFe;j ,uj;jKk;>Mf;rp[d; Fiwe;j ,uj;jKk; 
xd;Wld; xd;Wfyg;gjpy;iy. 
 Mdhy; rpytpyq;fpdq;fspy; Mf;rp[d; kpFe;j ,uj;jKk; Mf;rp[d; 
Fiwe; ,uj;jKk; xd;Wld; xd;Wfye;J ,jaj;jpDs; 
xUKiwkl;LNknrd;WtUk;. ,j;jifaRw;Nwhl;lk; xw;iw ,uj;jXl;lk; 
vdg;gLk;. v.fh. kPd;fs;.,Utho;tpfs; kw;Wk; rpyCh;td. 
 
 

 
 
 
 
 

Endocrine system  
11th - tpyq;fpay;  

myF– 11 
 

NtjpaxUq;fpizg;G 
 
kdpjehskpy;yhr; Rug;gpkz;lyk; (Human endocrine system) 
 
• kdpjdpy; ehsKs;s Rug;gpfs; (Exocrine glands) kw;Wk; 

ehskpy;yhr;Rug;gpfs; (Endocrine glands) vd;w ,U Rug;G kz;lyq;fs; 
cs;sd. ehsKs;s Rug;gpfs; jkJ Rug;Gg; nghUl;fshd nehjpfs;> 
ckpo;ePh;> tpah;it Nghd;wdtw;iwr; Rue;J jj;jk; ehsq;fs; topahf 
,yf;F cWg;Gfspd; gug;gpw;Ff; flj;Jfpd;wd. v.fh. ckpo;ePh; Rug;gpfs; 
kw;Wk; ,iug;ig Rug;gpfs;.  

 
• ehskpy;yhr; Rug;gpfs; Rug;Gg; nghUl;fis (`hh;Nkhd;fis) 

Rw;wpAs;sjpRj;jputj;jpy; ntspapLfpd;wd. ,q;fpUe;J ,uj;jj;jpd; 
topahf ,yf;FcWg;Gcl;glcly; KOJk; guTfpd;wJ. 
gpl;A+l;lhp>ijuha;L>ghuhijuha;L>gPdpay;>ml;hpdy;>ijk]; 
Nghd;wdKOikahdehskpy;yhr; Rug;gpfs; (Exclusive endocrine 
glands) MFk;. i`Nghjyhk]; euk;Gkz;lyg; gzpfSld; 
`hu;Nkhd;fisAk; cw;gj;jpnra;tjhy; euk;Grhu; ehshkpy;yhr; Rug;gp 
(Neuro endocrine glands) vd;Wngau; ngWfpd;wJ. 
$Ljyhffizak;>Fly;ghijvgpjPypak;>rpWePufk;> ,jak;> 
,dr;nry;Rug;gpfs; (Gonads) kw;Wk; jha;Nra; ,izg;Gj;jpR (Placenta) 
MfpacWg;GfSk; ehskpy;yhr; Rug;gpj; jpRf;fisAk; nfhz;Ls;sjhy;> 
,it>gFjpehskpy;yhr; Rug;gpfs; (Partial endocrine glands) 
vdg;gLfpd;wd. 
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i`Nghjyhk]; (Hypothalamus) 
 
• %isapd; fPo;g;GwePl;rpahfgpl;A+l;lhpRug;gpapd; jz;Lg; gFjpapy; KbAk; 

xU $k;G tbt mikg;Gi`Nghjyhk]; MFk;. ,Jeuk;Gkz;lyk; 
kw;Wk; ehskpy;yhr; Rug;gpnjhFg;ig ,izf;fpwJ. 
gpl;A+l;lupRug;gpgpwehskpy;yhr; Rug;gpfisf; fl;Lg;gLj;Jk; 
jd;iknfhz;ljhy; ehskpy;yhr; Rug;gpfspd; murd; (Master endocrine 
gland) vd;Wmiof;fg;gl;lhYk; ,J i`Nghjyhk]pd; 
fl;Lg;ghl;bNyNacs;sJ. i`Nghjyhk];>tpLtpg;Gfhuzpfs; kw;Wk; 
jilnra;Ak; fhuzpfs; %yk; gpl;A+l;lhpRug;gpiaf; fl;Lg;gLj;Jfpd;wJ. 
i`Nghjyhkp]py; gyeuk;Grhh; Rug;Gnry; njhFg;Gfs; 
(Neurosecretory cells) cs;sd ,it cUthf;Fk; `hh;Nkhd;fs; 
tpLtpg;Gf; fhuzpahfNth>jilnra;Ak; fhuzpahfNthnray;gLfpd;wd.  

 
• %isapd; mbg;gFjpapy; cs;si`Nghjyhkpf; i`Ngh/igrpay; 

Nghu;l;ly; ,uj;jf;Foy; (Hypothalamic hypophyseal portal blood 
vessel) i`Nghjyhki]Ak; Kd;gFjpgpl;A+l;lupiaAk; ,izf;fpwJ. 
,e;j ,uj;jf; Foy; %yNki`Nghjyhk]pd;`hu;Nkhd;fs; 
Kd;gf;fgpl;A+l;lupapd; (Anterior pituitary) Rug;igf; 
fl;Lg;gLj;jfpd;wJ. i`Nghjyhkpf; i`Nghigrpay; mr;R 
(Hypothalamic hypophyseal axis) vd;weuk;Gf; 
fw;iw>i`Nghjyhki]Ak; gpd;gf;fgpl;A+l;lupiaAk; ,izf;fpwJ. 
,e;jg; ghijapYs;seuk;GRug;Gnry;fs; ,U epANuh 
`hh;Nkhd;fisRue;JepA+Nuhi`Ngh/igrp]; vDk; gpl;A+l;lhpapd; gpd; 
fJg;gpw;FmDg;Gfpd;wd. i`Nghjyhk]; cly; rkepiy> 
,uj;jmOj;jk;>cly; ntg;gepiykw;Wk; jputkpd;gFnghUspd; 
rkepiyNghd;wtw;iwf; fl;Lg;gLj;Jfpd;wJ. ypk;gpf; nraypj; njhFg;G) 
vDk; Kiwapy; gy;NtWczh;r;rptrj; Jyq;fy;fis(Emotional 
responses) i`Nghjyhk]; fl;Lg;gLj;Jfpd;wJ.  

 

`hu;Nkhd;fspd; Ntjpj;jd;ik 
 
tif Ntjpg;gz;Gfs; vLj;Jf;fhl;L 

mikd;f
s; 

ePupy; fiuAk; 
jd;ikad>rpwpad>il
Nuhrpd; 
my;yJbupg;Nlh/Ngdp
ypUe;JcUthdit. 

ml;updypd;>ehu; 
ml;updypd;>nkyNlhdpd;>kw;Wk; 
ijuha;L `hu;Nkhd;. 

Gujk;/ng
g;ilLfs; 

ePupy; fiuAk; 
jd;ikad. 

,d;Rypd;>FSf;ffhd; kw;Wk; gpl;A+l;lup 
`hu;Nkhd;fs;. 

];Buha;L
fs; 

nfhy];buhtpy; 
,Ue;JcUthdit>n
gUk;ghYk; 
nfhOg;gpy; fiutd. 

fhu;bNrhy;>My;Nlh];BNuhd;>nl];Nlh];
BNuhd;><];l;Nuh[d;>GNuhn[];BNuhd;. 
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gpl;A+l;lupRug;gpmy;yJi`Nghigrp]; (Pituitary gland or Hypophysis) 
 
• ePs;Nfhs tbt gpl;A+l;lupRug;gp %idapd; mbg;gFjpapy; fhzg;gLk; 

];gPdha;l; vYk;gpy; cs;snry;yhlu;rpfh (Sella turcica) vd;Dk; 
Fopapy; mike;Js;sJ. ,J ,d;/gd;bGyk; vDk; 
rpwpafhk;GNghd;wmikg;ghy; %isapd; i`Nghjyhk]; gFjpAld; 
,izf;fg;gl;Ls;sJ. ,jd; tpl;lk; Rkhu; xUnrd;bkPl;lUk;>vilRkhu; 
0.5 fpuhKk; MFk;. gpl;A+l;lu ,UfJg;Gfshy; MdJ. Kd;fJg;G>Rug;Gj; 
jpRf;fshy; Md mbNdhi`g;Nghigrp]; (Adenohypophysis) 
vd;Wk;>gpd;fJg;Geuk;Gj; jpRthy; Md epA+Nuhi`Nghigrp]; 
(Neurohypophysis) vd;Wk; miof;fg;gLk;. fUtsu;r;rpapd; 
NghJ>njhz;ilf;FopvgpjPypaj;jpd; 
cl;Foptile;jgFjpahduhj;Nfapd;ig (Rathke’s 
pouch)apypUe;JKd;fJg;Gk;> %isapd; mbg;gFjpapy; 
,Ue;Ji`Nghjyhk]pd; ntspePl;rpahfgpd;fJg;Gk; Njhd;Wfpd;wd. 
cs;sikg;gpay; mbg;gilapy; Kd;fJg;Gghu;]; ,d;lu;kPbah (Pars 
intermedia)>ghu;]; b];lhyp]; (Pars distalis) kw;Wk; ghu;]; bA+guhyp]; 
(Pars tuberalis) vd;w %d;WgFjpfisf; nfhz;Ls;sJ. gpd;fJg;Gghu;]; 
neu;Nthrh (Pars nervosa) vd;wgFjpahy; MdJ. 

 
• gpl;A+l;lupapd; Kd;fJg;G> MW J}z;Lk; `hu;Nkhd;fisr; Ruf;fpd;wJ. mit>tsu;r;rp 

`hu;Nkhd; (GH)>ijuha;ilj; J}z;Lk; `hu;Nkhd; (TSH)>ml;updy; fhu;nlf;i] J}z;Lk; 

`hu;Nkhd; (ACTH)> /ghypf;fps; nry;fisj; J}z;Lk; `hu;Nkhd; (FSH)> Y}l;bidrpq; 

`hu;Nkhd; (LH)>kw;Wk; Y}l;bNahl;uhgpf; `hu;Nkhd; (LTH) MFk;. 
NkYk;>fPo;epiytpyq;Ffspy; nkyhNdhirl;Lfisj; J}z;Lk; `hu;Nkhd;fs; vDk; 
`hu;NkhDk; Ruf;fpd;wJ. gpl;A+l;lupRug;gpapd; gpd;fJg;Gi`Nghjyhk]pd; 

euk;GRug;Gnry;fshy; Ruf;Fk; thNrhg;u];]pd; (Vasopressin) kw;Wk; Mf;]pNlhrpd; 

(Oxytocin) vd;w ,U `hu;Nkhd;fisr; Nrkpj;Jj; NjitahdNghJntspNaw;WfpwJ 

 
gPdpay; Rug;gp(Pineal gland) 
 

• kdpjdpy;>vgpigrp]; nrupg;iu (Epiphysis cerebri) my;yJnfhNdupak; 
(Conarium) vd;wiof;fg;gLk; gPdpay; Rug;gp> %isapd; 
%d;whtJntd;l;upfpspd; fPo;g;gFjpapy; mike;Js;sJ. 
,Jghud;ifkhkw;Wk; ,ilaPl;Lr; nry;fshy; MdJ. ,JnkyNlhdpd; 
(Melatonin) vDk; `hu;Nkhidr; Ruf;fpd;wJ. ehs;rhu; xOq;fikT 
(Circadian rhythm) ,af;fj;jpidf; fl;Lg;gLj;Jtjpy; ,J 
Kf;fpag;gq;Ftfpf;fpd;wJ. 

 
• ,jdhy;> ek; clypy; J}f;f – tpopg;G Row;rp Kiwahf 

eilngWfpd;wJ. NkYk; ,d cWg;Gfspd; ghy; Kjph;r;rp fhy 
msit newpg;gLj;Jjy;> clypd; tsh;rpij khw;wk; 
>epwkpahf;fk;>khjtplha; Row;rpkw;Wk; jilfhg;Gnray;fs; 
Mfpatw;wpYk; nkyNlhdpd; jhf;fj;ijVw;gLj;Jfpd;wJ.  
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ijuha;LRug;gp (Thyroid gland) 
 
• Xupizf; fJg;Gfs; nfhz;l>tz;zj;Jg;G+r;rptbtk; 
nfhz;l>ijuha;LRug;gp %r;Rf; Foiyr; Rw;wpf; Fuy;tiusf;Ff; fPo; 
mike;Js;sJ. ijuha;LRug;gpekJclypy; cs;skpfg;ngupaehskpy;yhr; 
Rug;gpahFk;. ,jd; gf;ff; fJg;Gfs; ,uz;Lk; ,];Jk]; (Isthmus) vDk; 
ikaj; jpRj; njhFg;gpdhy; ,izf;fg;gl;Ls;sJ. 
xt;nthUfJglGjlgyEz;fJg;Gfshy; MdJ. Ez;fJg;Gfs; mrpdpvDk; 
/ghypfps;fshy; Mdit. (xUikapy; - mrpd];)mrpd]; xt;nthd;Wk; 
Rug;Gj;jd;ikAilafdrJu (m) jl;ilahdvgpjPypanry;fisRtuhfg; 
ngw;Ws;sd. mrpd]pd; cl;gFjpijNuhFNshGypd; %yf;$Wfs; 
(Thyroglobulin molecules) nfhz;lmlh;j;jpkpf;f> $o;k>fpisf;NfhGujf; 
fyitahy; epuk;gpAs;sJ.  
 
• ijuha;LRug;gpapd; `hh;Nkhd;fs; Kjd;iktsh;rpijkhw;w 

`hh;Nkhd;fs; (Major metabolic hormones) vdTk; miof;fg;gLk;. 
ijuha;LRug;gpapd; /ghypfps; nry;fs;>biumNahNlhijNuhdpd; (T3) 
kw;Wk; ijuhf;]pd; (nll;uhmNahNlhijNuhdpd;) (T4) Mfpa ,U 
`hu;Nkhd;fisr; Ruf;fpd;wd. ,iz /ghypFyhu; (ghuh/ghypFyhu;) 
nry;fs; my;yJCnry;fs; ijNuhfhy;rpNlhdpd; (Thyrocalcitonin) 
vDk; `hu;Nkhidr; Ruf;fpd;wd. ijuha;L `hh;Nkhdpd; 
,ay;ghdcw;gj;jpf;FmNahbd; mtrpakhdjhFk;. i`Nghjyhk]py; 
,Ue;JcUthFk; ijNuhl;Nuhgpd; tpLtpg;G `hh;Nkhd; 
(TRH)gpl;A+l;lhpapd; Kd;fJg;ghdmbNdhi`Ngh/ig]pi]j; J}z;bj; 
ijNuhl;Nuhgpid(TSH)Ruf;fpd;wJ. ,Jijuha;LRug;gpiaj; J}z;bT3, 
T4 `hh;Nkhd;fisr; Ruf;fr; nra;fpd;wJ. i`Nghjyhk]; kw;Wk; 
gpl;A+l;lhpapd; kPJjhf;fj;ijVw;gLj;Jk; ijuha;L `hh;Nkhdpd; 
vjph;kiwgpd;D}l;lepfo;TfPNotpsf;fg;glkhfj; jug;gl;Ls;sJ.  

 
ghuhijuha;LRug;gp (Parathyroid gland) 
 
• kdpjdpd;ijuha;LRug;gpapd; gpd;gf;fr; Rtupy; 

ehd;Frpwpaghuhijuha;LRug;gpfs; cs;sd. ghuhijuha;LRug;gpfs; 
cs;sd. ghuhijuha;LRug;gp>Kjd;iknry;fs; (Chief cells) kw;Wk; 
Mf;]p/gpy; nry;fs; (Oxyphil cells) vd;w ,Utifr; nry;fshy; 
MdJ. Kjd;ikr; nry;fs; ghuhijuha;L `hu;Nkhid (PTH) I 
Ruf;fpd;wJ. Mf;]p/gpy; nry;fspd; gzp ,d;Dk; fz;lwpag;gltpy;iy. 

 
ijuhf;]pd; cw;gj;jpf;FmNahbd; mtrpak;. 
,ay;ghdmsTijuhf;]pd; cw;gj;jpf;Fthuj;jpw;F 1 kpy;ypfpuhk; mNahbd; 
Njit. mNahbd; gw;whf;Fiwiaj; jLf;fehk; gad;gLj;Jk; 
rhjhuzcg;ghdNrhbak; FNshiuby; 1>00>000 gFjpf;F 1 gFjpNrhbak; 
mNahilLNru;f;fg;gLfpwJ. 
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ghuhijuha;L `hu;Nkhd; my;yJghuhjhu;Nkhd; 
(Parathyroid hormone or Parathormone - PTH) 
 
• ,J ,uj;jj;jpy; cs;sfhy;rpaj;jpd; msitcau;j;Jk; `hu;Nkhd; 

MFk;. ,e;jg;ngg;ilL `hu;Nkhd;> ,uj;jj;jpy; fhy;rpak; kw;Wk; 
gh];gu]; Mfpatw;wpd; rkepiyiag; NgZfpwJ. ,e;j `hu;Nkhd; 
vYk;gpy; fhy;rpak; rpijitj; J}z;b (Osteoclast) ,uj;jj;jpy; 
fhy;rpak; kw;Wk; gh];Ngl;bd; msitcau;j;Jfpd;wJ. 
rpWePufEz;FoypypUe;Jfhy;rpak; kPscwpQ;RjiyAk;>gh];Ngl; 
ntspNaWjiyAk;>PTHNkk;gLj;Jfpd;wJ. NkYk;>itl;lkpd; 
Fnray;ghl;ilj; J}z;br; rpWFly; Nfhiog;glyk; topahff; fhy;rpak; 
cl;fpufpj;jiycau;j;Jfpd;wJ. 
 

ijk]; Rug;gp (Thymus gland) 
  
• ijk]; Rug;gpapd; xUgFjpehskpy;yhr; Rug;gpahfTk; kW gFjpepzePu; 

cWg;ghfTk; nrayhw;wf;$baJ. ,ul;ilf; fJg;Gilaijk]; Rug;gp> 
,jak; kw;Wk; ngUe;jkdpf;FNky; khh;ngYk;gpw;Fg; gpd; 
mike;Js;sJehh;j;jpRthyhdfhg;#y; vDk; ciw ,r;Rug;gpiar; 
#oe;;Js;sJ. cs;sikg;gpay; mbg;gilapy; ntspg;gFjpGwzpkw;Wk; 
cl;gFjpnkLy;yhMfpa ,g;gFjpfisf; nfhz;lJ. 
ijKypd;>ijNkhrpd;>ijNkhghabd; kw;Wk; ijkpf; jputf; fhuzp 
(THF) Mfpaehd;F `hu;Nkhd;fisijk]; Ruf;fpd;wJ. nry;topj; 
jilfhg;igmspf;Fk; Neha;j;jilfhg;Gjpwd; 
nfhz;lTypk;Nghirl;Lfiscw;gj;jpnra;tJijk]pd; 
Kjd;ikg;gzpahFk;. 

 
ml;updy; Rug;gpfs; my;yJrpWePufNkw; Rug;gpfs; 
(Adernal glands – suprarenal glands) 
 
• Xupizml;updy; Rug;gpfs; rpWePufj;jpd; Kd;Kidg;gFjpapy; 

mike;Js;sd. vdNt ,jw;FrpWePufNkw;Rug;gpfs; vd;Wk; ngau;. 
cs;sikg;gpaypd; gbml;updy; Rug;gpapd; 
Gwg;gFjpiaGwzpmy;yJfhu;nlf;]; vd;Wk; cl;gFjpiankLy;yhvd;Wk; 
gpupf;fyhk;. jpRtpay; mbg;gilapy;>fhu;nlf;]; %d;WgFjpfisf; 
nfhz;lJ. mitNrhdhFshk&Nyhrh (Zona glomerulosa)>Nrhdh 
/gh]pFNyl;lh (Zona fasciculata) kw;Wk; NrhdhnubFyhup]; (Zone 
reticularis) MFk;. fhu;nlf;]pd; 
ntspg;gFjpahdnky;ypaNrhdhFNshk&Nyhrh (Rkhu;15%) 
gFjpjhJfye;jfhu;bfha;L (Mineralocortioid) `hu;Nkhidr; 
Ruf;fpd;wJ. fhu;nlf;]pd; mfd;weLg;gFjp (Rkhu; 75%) Nrhdh 
/gh]pFNyl;lhMFk;. 
,q;FFSf;Nfhfhu;bfha;Lfshdfhu;bNrhy;>fhu;bNfh];BNuhd; 
`hu;Nkhd;fSk; kpff; Fiwe;jmsTml;updy; Md;l;Nuh[d; kw;Wk; 
v];l;Nuh[d; `hu;Nkhd;fSk; Ruf;fpd;wd. Rkhu; 
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10%msTilacl;gFjpahdNrhdhnul;bFyhup];>ml;updy; 
Md;l;Nuh[d;>Fiwe;jmsT v];l;Nuh[d; kw;Wk; 
FSf;Nfhfhu;bafha;Lfisr; Ruf;fpd;wJ. 

 
• ml;updy; Rug;gpapd; cs; ikag;gFjpahdnkLy;yhePs;Nfhstbtkw;Wk; 

J}z; tifnry;fshy; MdJ. ,it ,uj;jEz;Foy; tiyg;gpd;diyr; 
Rw;wpmike;Js;sd. ml;updypd; (vgpne/g;upd;) kw;Wk; ehu;ml;updypd; 
(ehu; vgpne/g;upd;) Mfpa ,U `hu;Nkhd;fs; nkLy;yhg; gFjpapy; 
Ruf;fpd;wd. ,it ,uz;Lk; Nfl;lNfhyikd; (Catecholamines) 
tifiar; rhu;e;jit. 

 
fizak; (Pancreas) 
 
• fizak; xU $l;Lr; Rug;gpahFk;. ,JehsKs;skw;Wk; ehskpy;uhr; 

Rug;Gg; gzpfisNkw;nfhs;fpd;wJ. fizak; ,iug;igapd; fPo; 
mike;Js;s ,iytbtr;Rug;gpahFk;. fizaj;jpy; mrpdpj;jpRkw;Wk; 
yhq;fu;̀ hdpd; jpl;Lfs; vd;w ,Utpjj; jpRf;fs; cs;sd. 
mrpdp>nrupg;GnehjpfisAk;>yhq;fu;̀ hdpd; jpl;Lfs; ,d;Rypd; kw;Wk; 
FSf;ffhd; Nghd;w `hu;Nkhd;fisAk; Ruf;fpd;wd. kdpjfizaj;jpy; 
xd;WKjy; ,uz;Lkpy;ypad; yhq;fu;̀ hdpd; jpl;Lfs; cs;sd. 
xt;nthUjpl;bYk; 60%gPl;lhnry;fSk; 25% My;/ghnry;fSk; 
10%nly;lhnry;fSk; cs;sd. My;/ghnry;fs; 
FSf;ffhidAk;>gPl;lhnry;fs; ,d;RypidAk; nly;lhnry;fs; 
nrhkl;Nlh];Nlbd; vd;w `hu;NkhidAk; Ruf;fpd;wJ. 

 
,dcWg;Gfs; (Gonads) 
 
tpe;jfk; (Testis) 
 
• Mz;fspy;Xupiztpe;Jfq;fs; tpe;jfg; igapy; cs;sd. tpe;jfkhdJ 

,dg;ngUf;fcWg;ghfTk; kw;Wk; ehskpy;yhr; Rug;gpahfTk; 
nray;gLfpwJ. tpe;JEz;Foy;fs; kw;Wk; ,ilaPl;Lr; nry;fshy; (yPbf; 
nry;fs; - Leydig cells) tpe;jfk; Mf;fg;gl;Ls;sJ. ,ilaPl;Lr; 
nry;fspy; cw;gj;jpahFk; gyMz;ghy; `hu;Nkhd;fs; 
xl;Lnkhj;jkhfMd;l;Nuh[d; vdg;gLfpwJ. ,jpy; nl];Nlh];BNuhd; 
Kf;fpahdjhFk;. 

 
 

mz;lfk; (Ovary) 
 
• ngz;fspy; Xhpizmz;lfq;fs; mbtapw;wpd; ,Lg;Gg; gFjpay; 

mike;Js;sJ. mz;lf /ghypf;fps; nry;fs; kw;Wk; 
];l;NuhkhMfpatw;iwmz;lfk; nfhz;Ls;sJ. mz;lj;ij (Kl;il) 
cUthf;FtJld; <];l;Nuh[d; kw;Wk; GNuhn[];BNuhd; Nghd;w 
];Buha;L `hu;Nkhd;fisAk; mz;lfk; Ruf;fpd;wJ. gUtk; va;Jk; 
NghJ (puberty) ngz; ,d cWg;Gfspd; Kjpu;r;rpkw;Wk; ,uz;lhk; 



 

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

epiyghy;gz;Gfs; tsu;r;rpapy; <];l;Nuh[d; gq;fhw;Wfpd;wJ. 
<];l;Nuh[d; GNuhn[];bNuhDld; 
,ize;Jkhu;gftsu;r;rpiaNkk;gLj;JtJld; khjtplha; Row;rpiaAk; 
Jtf;Ffpd;wJ. fUg;igapy; fUgjptjw;FGNuhn[];BNuhd; jahu; 
gLj;Jfpd;wJ. ,Jfh;g;gf;fhyj;jpy; fUg;igRUq;Ftijf; Fiwj;J>ghy; 
Rug;gpapd; tsh;r;rpkw;Wk; ghy; cw;gj;jpiaj; J}z;LfpwJ. fUg;igapy; 
eilngWk; Kd;khjtplha; khw;wq;fSf;Fk; jha; Nra; 
,izg;GjpRcUthf;fj;jpw;Fk; GNuhn[];bNuhd; fhuzkhfcs;sJ.  

 
 

 
ehskpy;yhr; Rug;gpfspd; Fiwkw;Wk; kpifr; nray;ghLfs; kw;Wk; 
mtw;Wld; njhlu;GilaNfhshWfs; 
(Hypo and Hyper activity of endocrine glands and related disorders) 
 
• ehskpy;yhr; Rug;gpfspd; FiwRug;Gkw;Wk; 

kpifRug;GMfpaitgy;NtWNfhshWfiscUthf;Ffpd;wd. 
 
Fs;sj;jd;ik (Dwarfism) 
 
• Foe;ijfspy; tsu;r;rp `hu;Nkhd; Fiwthfr; Rug;gjhy; 

Fs;sj;jd;ikVw;gLfpd;wJ. ,jdhy;>vYk;Gkz;lytsu;r;rpkw;Wk; ghy; 
Kjpu;r;rpjilgLfpwJ. ,tu;fs; mjpfgl;rk; 4 mb cauk; kl;LNk 
,Ug;gu;. 

 
,uhl;rjj; jd;ik (Gigantism) 
 
• Foe;ijfspy;>tsu;r;rp `hu;Nkhd; cgupahfr; Rug;gjhy; ,uhl;rjj; 

jd;ikVw;gLfpd;wJ. ,jdhy;>vYk;Gkz;lytsu;r;rpkpifahfmikAk; (8 
mb czuk; tiu). NkYk;> if>fhy;fs; tsu;r;rpf;Nfw;gcly; 
cs;SWg;Gfspd; tsu;r;rptpfpjk; ,Ug;gjpy;iy. 

 
mf;Nuhnkfhyp(Acromegaly) 
 
• ngupatu;fSf;Ftsu;r;rp `hu;Nkhd; mjpfupg;gjhy; 

,e;epiyNjhd;Wfpd;wJ. mf;Nuhnkfhypapd; rpymwpFwpfshtd> if 
vYk;Gfs;>fhy; ghjvYk;Gfs; kw;Wk; jhilvYk;Gfs; 
kpiftsu;r;rpngWfpd;wd. NkYk; ,d cWg;Gfspd; 
xOq;fw;wnray;ghLfs;>tapw;WWg;Gfs;>ehf;F>EiuaPuy;> 
,jak;>fy;yPuy;>kz;zPuy;>kw;Wk; ehskpy;yhr; 
Rug;gpfshdijuha;L>ml;updy; Nghd;witngupjhjy; MfpaitAk; 
,e;Nehapd; mwpFwpfshFk;. 

 
fpupbdprk; (Cretinism) 
 
• Foe;ijfspy; Fiwijuha;LRug;Gfhuzkhf ,e;epiycz;lhfpd;wJ. 

FiwthdvYk;Gtsh;r;rp>ghy; gz;gpy; 
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Kjph;r;rpapd;ik>kdtsh;r;rpFiwjy;>jbj;jRUq;fpaNjhy;>jbj;jJUj;jpae
hf;F>cg;gpaKfk;>Fl;ilahdjbj;j if kw;Wk; fhy;fs; 
MfpaitNjhd;Wfpd;wd. ,jd; 
gpwmwpFwpfs;>Fiwe;jmbg;giltsh;rpijkhw;wtPjk;>Fiwe;jehbj;Jbg;G>
Fiwe;jcly; ntg;gepiy>kw;Wk; ,uj;jf; nfhy];buhy; 
msTmjpfhpg;GNghd;wdthFk;.  

 
kpf;]Bkh(Myxoedema) 
 
• ngupatu;fSf;Fijuha;LRug;GFiwtjdhy; kpf;];BkhVw;gLfpd;wJ. 

,Jfy;ypd; Neha; (Gull’s disease) vd;Wk; miof;fg;gLfpd;wJ. Fd;wpa 
%isr;nray;ghL>epidthw;wy; 
,og;G>epjhdkhdclypaf;fk;>epjhdkhdNgr;Rkw;Wk; nghJthdcly; 
gytPdk;>cyh;e;j>nrhunrhug;ghdNjhy;>Njhypy; Mq;fhq;Nfkl;Lk; 
cNuhkq;fs;>cg;gpaKfk;>gpwoe;j ,d cWg;Gr; 
nray;ghLfs;>Fiwe;jmbg;giltsh;rpijkhw;wtPjk; 
(BMR)grpapd;ik>Fiwe;jcly; ntg;gepiyNghd;witkpf;]BkhNehapd; 
mwpFwpfs; MFk;.  

 
fpNutpd;Neha; 
(Grave’s disease) 
 
• ijNuhlhf;]pNfhrp]; my;yJvf;]hg;jhy;kpf; fha;l;lu; 

(Exopthalmicgoitre) vdTk; ,e;Neha; miof;fg;gLfpwJ. ijuhf;]pd; 
kpifRug;ghy; ,e;Neha; Vw;gLfpd;wJ. ijuha;LRug;gpapy; 
tPf;fk;>mbg;giltsu;rpijkhw;wtPjk; cau;T (BMR 50 – 100%) 
cau;RthrtPjk;>cau; fopTePf;ftPjk;>kpif ,jaj;Jbg;G>kpif 
,uj;jmOj;jk;>kpifcly; ntg;gepiy>JUj;jpafz;fs;>fz; jirfspd; 
nray;FiwghLkw;Wk; cly; vilFiwTNghd;wit ,e;Nehapd; 
mwpFwpfs; MFk;. 

 
Kd; fOj;Jf; foiy(Simple goitre) 
 
• ,Jkz;lyf;foiy (Endemic goitre) vd;Wk; miof;fg;gLk;. 

,Jijuhf;]pd; Rug;GFiwtjhy; Vw;gLfpd;wJ. 
ijuha;LRug;gptPq;Fjy;>rPuj;jpy; ijuhf;]pd; msTFiwjy;>TSHRuj;jy; 
mjpfhpg;GMfpadKd; fOj;Jf; foiyapd; rpymwpFwpfshFk;.  

 
nll;ldp (Tetany) 
 
• ghuhijuha;L `hu;Nkhd; (PTH) Rug;GFiwtjhy; ,e;epiyVw;gLfpd;wJ. 

Fiwtjhy; ,uj;jj;jpy; fhy;rpaj;jpy; msTmjpfupj;Jfhy;rpak; kw;Wk; 
gh];Ngl; rpWePufj;jpd; topNantspNaWtJFiwfpd;wJ. 
typg;G>jhilfs; fpl;bg;Nghjy;>kpif ,jaj;Jbg;GtPjk;>kpifcly; 
ntg;gepiy>jir,Wf;fk; Nghd;wdnll;ldpNehapd; mwpFwpfs; MFk;. 
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i`gu;ghuhijuha;brk; (Hyperparathyroidism) 
 
• ,e;epiyPTHmsT ,uj;jj;jpy; cau;tjhy; Njhd;Wfpd;wJ. 

,jdhy;>vYk;Gfspy; jhJg;Gfs; Fiwjy;>Kbr;RcUthjy;>vYk;Gfs; 
nkd;ikahjy;>jirr;RUf;fnraypog;G>nghJthdgytPdk; kw;Wk; 
rpWePuff; NfhshWfs; Nghd;witVw;gLfpd;wd. 

 
mbrdpd; Neha; (Addison’s disease) 
 
• ,e;epiyml;updy; fhu;nlf;]py; ,Ue;JFSf;Nfhfhu;bfha;Lfs; kw;Wk; 

jhJfye;jfhu;bfha;Lfs; Fiwthfr; Rug;gjhy; Vw;gLfpd;wJ. 
jirg;gykpd;ik>Fiw ,uj;jmOj;jk;>grpapd;ik>the;jp>Njhypy; epwkpfs; 
mjpfhpg;G>Fiwe;jtsh;rpijkhw;wk;>Fiwcly; ntg;gepiy> 
,uj;jmsTFiwjy;>cly; vil ,og;GNghd;wd ,e;Nehapd; 
mwpFwpfshFk; FiwthdMy;Nlh];BNuhd; 
cw;gj;jpapdhy;>ePh;>Nrhbak;>FNshiuLMfpaitmjpfmstpy; 
rpWePNuhLntspNaWfpd;wd. nghl;lhhrpaj;jpd; msTk; Fiwtjhy; 
ePhpog;GVw;gLfpwJ.  

 
F~pq;fpd; FiwghL(Cushing’s syndrome) 
 
• ,e;epiygpl;A+l;lupapd; ACTHkpifRug;Gkw;Wk; FSf;Nfhfhu;bfha;L 

(fhu;bNrhy;) kpifRug;G Mfpatw;why; Vw;gLfpd;wJ. Kfk;> eLTly; 
kw;Wk; gpl;lg; gFjpfspy; gUj;jepiy> Kfk;> if> fhy;fspy; 
rpte;jepiy> fd;wpa nky;ypaNjhy;> kpifNuhk tsh;r;rp> vYk;Gfspy; 
jhJf;fs; Fiwjy; (Osteoporosis), rp];Nlhypf; kpif ,uj;jmOj;jk; 
Nghd;wd ,jd; gz;Gfs; MFk;. ,dg;ngUf;fcWg;Gfspd; nraypog;Gk; 
,jd; mwpFwpahFk;.  

 
i`NghfpisrPpkpah(Hypoglycaemia) 
 
• ,d;Rypd; Rug;Gmjpfupg;gjhy; ,uj;jFSf;Nfh]; msTFiwfpd;wJ. 

,e;epiyf;F i`NghfpisrPkpah vd;W ngau;. ,jdhy;> ,uj;jr; 
ru;f;fiu msT czTf;F Kd;du; ,Uf;f Ntz;ba msitf; 
fhl;bYk; FiwfpwJ. ,jaj;Jbg;G mjpfupg;G> gytPdk;> gaczu;T> 
jiytyp> Fog;gepiy> typg;G kw;Wk; Nfhkh Nghd;w jPtpu %isj; 
njhlu;ghd Neha;fs; Mfpait Njhd;Wfpd;wd. 

 
i`gu;fpisrPkpah(Hyperglycaemia) 
 
• ,Jilahngl;b]; nkypl;l]; vdg;gLk; ePupopTNehahFk;. ,d;Rypd; 

Fiwthfr; Rug;gjhy; ,e;Neha; Vw;gLfpd;wJ. ,jdhy;> ,uj;jr; 
ru;f;fiumsTmjpfupf;fpd;wJ. ,JKjy; tifilahngl;b];> ,uz;lhk; 
tifilahngl;b]; vd ,Utifg;gLk;. Kjy; tifilahngl;b]; 
,d;Rypd; rhu;Gtifvdg;gLk;. clypd; Neha;j;jhf;fk; my;yJitu]; 
jhf;fk; fhuzkhf ,d;Rypd; `hu;Nkhd; Rug;GFiwtjhy; 
,e;epiyNjhd;Wfpd;wJ. ,uz;lhk; tifilahngl;b]; ,d;Rypd; 
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rhuhtifvdg;gLk;. ,t;tifapy; ,d;RypDf;fhdczu;Tj;jpwd; 
Fiwthf ,Ug;gjhy; Vw;gLfpd;wJ. ,jw;F‘,d;Rypd; vjpu;g;G”vd;Wk; 
ngau;. ,e;Nehapd; mwpFwpfshtdghypA+upah 
(kpifrpWePu;g;Nghf;F)>ghyp/Ng[pah 
(kpifahdczTcl;nfhs;Sjy;)>ghypbg;rpah (mjpfj; jhfk; 
fhuzkhfkpifahdePu;kg;nghUl;fs; mUe;Jjy;)>fPl;Nlhrp]; 
(nfhOg;Grpije;JFSf;Nfh]hf khWtjhy; Njhd;Wk; 
fPl;Nlhd;fs;)>FSf;NfhepNahn[dpr]; (fhu;Nghi`l;Nul; 
my;yhjnghUl;fshdmkpNdhmkpyq;fs; kw;Wk; nfhOg;gpy; 
,Ue;JFSf;Nfh]; Njhd;Wjy;) Mfpad.  

 
nraw;ifFspu;ghdq;fisjtpu;f;fTk;. tu;j;jfuPjpahdFspu;ghdq;fs; 
ekJehskpy;yhRug;gpkz;lyj;ijrPuopf;fpd;wd. ,jidmUe;Jtjhy; 
,uj;jru;f;fiumsTcau;e;J ,uj;jru;f;fiuiaf; Fiwf;f ,d;Rypd; 
Rug;igcau;j;Jfpd;wJ. ,e;jcau;tile;j ,d;Rypd; 
msTNeha;j;jilfhg;igkOq;fr; nra;Jclw;gUkd;> 
,uj;jXl;lFiwghLKjypatw;iwVw;gLj;JfpwJ. 

  
,ay;ghd ,uj;jFSf;Nfh]; msT 
 
 czTf;FKd;: 70 – 110 kp.fp/nl.yp (100 ml) 
 
 czTf;Fg; gpd;: 110 – 140 kp.fp/nl.yp (100 ml) 

 
kJ gof;fk; ehskpy;yhr; Rug;gpfspy; gy;NtWtpisTfisVw;gLj;JfpwJ. 
My;f`hy; ,uj;jFSf;Nfh]; 
msTxOq;Fghl;ilrpijj;Jnl];Nlh];BNuhd; msitf; Fiwf;fpd;wJ. 
vYk;Gr;rpijTVw;glf; fhuzkhfpd;wJ.  
 
ilahngl;b]; ,d;]pgpl]; 
(Diabetes insipidus) 
 
• ,f;FiwghLgpl;A+l;lupapd; gpd;fJg;G `hu;NkhdhdthNrhg;u];]pd; 

(ADH) Rug;GFiwtjhy; Njhd;Wfpd;wJ. ghypA+upahkw;Wk; 
ghypbg;rpahNghd;wd ,jd; mwpFwpfshFk;. 
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10TH mwptpay; 

myF– 16 

jhtukw;Wk; tpyq;F `hh;Nkhd;fs; 

 

gpl;A+l;;lhpRug;gp:  

 

gpl;A+l;lhpRug;gpmy;yJi`g;Nghig]p]; gl;lhzptbtpyhdjpul;rpahdnry;fspd; 

njhFg;ghFk;. ,J %isapd; mbg;gFjpapy; lad;nrgyhdpd; fPo;g;Gwj;jpy; 

i`NghjyhkRld;>gpl;A+l;lhpjz;bd; %yk; ,izf;fg;gl;Ls;sJ. 

gpl;A+l;lhpRug;gpahdJ ,uz;LfJg;Gfisf; nfhz;lJ. 

mitntt;NtWnray;ghLfisnra;fpd;wd. Kd;GwfJg;GmbNdhi`g;Nghigrp]; 

vdTk; gpd;GwfJg;GepA+Nuhi`g;Nghigrp]; vdTk; miof;fg;gLfpwJ. 

,ilf;fJg;Gkdpjh;fspy; fhzg;gltpy;iy.  

  

ngUk;ghyhdKJnfYk;gpfspy; gpl;A+l;lhpRug;gpxUKjd;ikahdRug;gpahFk;. 

,Jgpwehskpy;yhr; Rug;gpfisxOq;FgLj;jpfl;Lg;gLj;Jtjhy; 'jiyikRug;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) 
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tsh;r;rp `hh;Nkhd; (GH): 

 

tsh;r;rp `hh;Nkhd; vd;gJcly; jpRf;fspd; tsh;r;rpkw;Wk; 

ngUf;fj;ijCf;Ftpf;fpwJ. jirfs; FUj;njYk;Gkw;Wk; vYk;Gfspd; 

tsh;r;rpiaj; J}z;LfpwJ. ,Jnry;fspd; tsh;rpijkhw;wj;ijfl;Lg;gLj;JfpwJ. 

,e;j `hh;Nkhdpd; Kiwaw;wRuj;jy; fPo;f;fhZk; tpisTfisVw;gLj;Jk;.  

 

Fs;sj;jd;ik:  

 

FiwthdRug;gpd; fhuzkhf ,e;epiyFoe;ijfspy; fhzg;gLfpwJ. 

Fd;wpatsh;r;rp>vYk;Gfs; cUthtjpy; jhkjk;>kw;Wk; 

kdtsh;r;rpFiwghLMfpait ,jd; mwpFwpfs; MFk;.  

 

mRuj;jd;ik:  

 

Foe;ijfs;>tsh;r;rp `hh;Nkhd; mjpfkhfRuj;jy; 

fhuzkhfkpifahdtsh;r;rpmilthh;fs;.  

 

mf;Nuhnkfyp:  

 

nghpath;fs; mjpfg;gbahdtsh;r;rp `hh;Nkhd; Ruj;jy; fhuzkhfKfk;. jiy> 

if>fhy;fs; Mfpaitfspy; mjpfkhdtsh;r;rpiangw;wpUg;gh;.  

 

ijuha;ilj; J}z;Lk; `hh;Nkhd; (TSH): 

 

,e;j `hh;Nkhd; ijuha;LRug;gpapd; tsh;r;rpiafl;Lg;gLj;jpmjd; 

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): 

 

,Jml;hpdy; Rug;gpad; Gwzpiaj; J}z;b> `hh;Nkhd;fisRuf;fr; nra;Ak;. 

NkYk; ml;hpdy; Gwzpapy; eilngWk; Guj cw;gj;jpapy; 

jhf;fj;ijVw;gLj;JfpwJ.  
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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;fcWg;Gtsh;r;rpf;Ffhuzkhfpd;wd.  

 

/ghypf;fps;fisj; J}z;Lk; `hh;Nkhd; (FSH): 

 

,JMz;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;rpmiltijCf;Ftpg;gjw;Fk; fhuzkhfpwJ.  

 

Y}l;bidrpq; `hh;Nkhd; (LH): 

 

Mz;fspy; yPbf; nry;fs; J}z;lg;gLtjd; %yk; Mz; ,dg;ngUf;f 

`hh;Nkhdhdnl];Nlh];bNuhd; Ruf;ffhuzkhfpd;wJ. ngz;fspd; mz;lk; 

tpLgLk; (Kjph;e;jfpuh/gpad; /ghypf;fpspypUe;Jmz;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; 

fhuzkhfcs;sJ.  

 

`hh;Nkhd; Nkw;nfhs;fpwJ. ,uTNeuq;fspy; xsp>Fwpg;ghfFiwe;jmiyePsk; 

nfhz;lxspgLtjhy;>nkyl;Nlhdpd; `hh;Nkhd; cw;gj;jpFiwfpwJ. 

nkyl;Nlhdpd; cw;gj;jpFiwtjhy; ,aw;ifahdcwf;fr; Row;rpghjpf;fg;gLfpwJ. 

,jdhy; cz;lhFk; cwf;fkpd;ikapd; fhuzkhftsh;rpijkhw;wFiwghLfs; 

Vw;gLfpd;wd.  

 

GNuhyhf;bd; (PRL): 

,Jyhf;Nlh[dpf; `hh;Nkhd; vd;Wk; miof;fg;gLfpwJ. ,JFoe;ijg; 

NgWfhyj;jpy; ghy; Rug;gpapd; tsh;r;rpkw;Wk; Foe;ijNgw;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;:  
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1. thNrhgpu];]pd; my;yJMd;bilA+hpl;bf; `hh;Nkhd; (ADH) 

2. Mf;]pNlhrpd 

thNrhgpu];]pd; my;yJMd;bilA+hpl;bf; `hh;Nkhd; (ADH) 

 

rpWePufFoy;fspy; ePHkPscwpQ;rg;gLjiymjpfhpf;fpwJ. ,jd; fhuzkhfrpWePh; 

%yk; ntspNaw;wg;gLk; ePh; ,og;igf; Fiwf;fpwJ. vdNt ,JMd;bilA+hpl;bf; 

`hh;Nkhd; (rpWePh; ngUq;nfjph; `hh;Nkhd;) vdg;gLfpwJ.  

 

ADH FiwthfRug;gjhy;>ePh; kPscQ;rg;gLtJFiwtjhy; mjpfg;gbahdrpWePh; 

ntspNaw;Wk; epiy (ghypA+hpah) cz;lhfpwJ. ,f;FiwghLlhahgB]; 

,d;rpgpl]; vdg;gLk;.  

 

Mf;]pNlhrpd;: 

 

ngz;fspd; Foe;ijg;Ngw;wpd; NghJfUg;igiaRUf;fpAk;>tphptilar; 

nra;Jk;>Foe;ijg;Ngw;Wf;F>gpwFghy; Rug;gpfspy; ghiyntspNaw;Wtjw;Fk; 

fhuzkhfpwJ.  

 

ijuha;LRug;gp:  

 

ijuha;LRug;gpahdJ> %r;Rf;Foypd; ,U GwKk; gf;fj;Jf;Fxd;whf 

,uz;LfJg;Gfshfmike;Js;sJ. ,t;tpuz;LfJg;GfSk; ,];Jk]; vd;Dk; 

nky;ypajpRf; fw;iwahy; ,izf;fg;gl;Ls;sd. ,r;Rug;gpahdJgyEz; 

fJg;Gfshy; MdJ. ,e;jEz; fJg;Gfs; fdrJuvgpjpypanry;fisRtuhff; 

nfhz;Ls;sd. ,e;jEz; fJg;Gfspd; cs;NsijNuhFNshGypd;. vd;Dk; $o;kg; 

nghUs; epuk;gpAs;sJ.  

 

ijuha;L `hh;Nkhd; cw;gj;jpf;FilNuhrpd; vd;Dk; 

mkpNdhmkpyKk;>mNahbDk; fhuzkhfpd;wd.  

 

ijuha;LRug;gpapy; Ruf;Fk; `hh;Nkhd;fs; :  

 

 1. l;iumNahNlhijNuhdpd; (T3) 
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 2. nll;uhmNahNlhijNuhdpd; my;yJijuhf;rpd; (T4) 

 

ijuha;L `hh;Nkhd;fspd; gzpfs;:  

ijuha;L `hh;Nkhd;fspd; gzpfshtd:  

• mbg;giltsh;rpijkhw;wtPjj;ij (BMR) 

guhkhpj;J>Mw;wiycw;gj;jpnra;fpwJ.  

• cly; ntg;gepiyiarkepiyapy; guhkhpf;fpwJ.  

• ikaeuk;Gkz;lyj;jpd; nray;ghLfspy; gq;Nfw;fpwJ.  

• cly; tsh;r;rpkw;Wk; vYk;Gfs; cUthf;fk;>Mfpatw;iwf; 

fl;Lg;gLj;JfpwJ.  

• cly;>kdk; kw;Wk; MSiktsh;r;rpapy; Kf;fpag; ggq;fhw;WfpwJ.  

• ,J 'MSik `hh;Nkhd;" vd;Wk; miof;fg;gLfpwJ.  

• nry;fspy; tsh;rpijkhw;wj;ijxOq;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.  

 

ijuha;LRug;gpapd; FiwghLfs;:  

 

• ijuha;LRug;gp ,ay;ghdmsT `hh;Nkhd;fisr; 

Ruf;fhjepiyijuha;LFiwghLvdg;gLfpwJ. 

,JfPo;f;fz;lFiwghLfiscUthf;FfpwJ.  

 

i`g;Nghijuha;brk;:  

 

• ijuha;L `hh;Nkhd;fspd; FiwthdRug;gpd; fhuzkhf ,e;epiyVw;gLfpwJ.  

vspafha;lh;>fphpl;bdprk;>kpf;]pbkhMfpaiti`Nghijuha;brj;jpd; 

ntspg;ghLfs; MFk;.  
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vspafha;l;lh;:  

 

• cztpy; NjitahdmsTmNahbd; ,y;yhjjhy; Vw;gLfpwJ. ,kakiyg; 

gFjpapd; ngUk;ghd;ikahdkf;fsplk; ,e;epiyfhzg;gLfpwJ. ,kakiyg; 

gFjpkz; tsj;jpy; FiwthdmsTmNahbd; ,Ug;gjhy; 

,e;epiymq;FnghJthff; fhzg;gLfpwJ. fOj;Jg;gFjpapy; 

Fwpg;gplj;jf;fmsTijuha;LRug;gptPq;fpfhzg;gLk; ,e;epiyvspafha;l;lh; 

vdg;gLk;.  

 

fphpl;bdprk;  

 

• Foe;ijfspy; Fiwthdijuha;L `hh;Nkhd; Rug;ghy; ,e;epiyvw;gLfpwJ. 

,jd; mwpFwpfs; Fs;sj;jd;ik>Fiwthdkdth;r;rp>FiwghlhdvYk;Gfs; 

tsh;r;rpMfpatdthFk;. ,th;fis "fphpl;bd;fs;" vd;Wmiog;gh;.  

 

kpf;]pbkh:  

 

• ,Jnghpath;fspy; ijuha;L `hh;Nkhd; FiwthfRug;gjhy; Vw;gLfpwJ. 

,jd; fhuzkhfFiwthd %is nray;ghL>Kfk; 

cg;gpamy;yJtPq;fpaNjhw;wk;>cly; vilmjpfhpg;GMfpaitNjhd;Wk;.  

 

i`gh;ijuha;l;brk;:  

 

• ijuha;L `hh;Nkhd;fspd; mjpfhpj;jRug;gpd; fhuzkhffpNutpd; Neha; 

(vf;]hg;jy;kpf;fha;lh;) nghpath;fspy; cz;lhfpwJ. ,jd; 

mwpFwpfs;>JUj;jpafz;fs; (vf;]hg;jy;;kpah)>tsh;rpijkhw;wtPjk; 

mjpfhpj;jy;>kpifcly; ntg;gepiy>kpifahftpah;j;jy;>cly; 

vilFiwT>euk;Gj; jsh;r;rpMfpadthFk;.  

 

ghuhijuha;LRug;gp:  

 

• ijuha;LRug;gpad; gpd;Gwj;jpy; 

ehd;Frpwpatl;ltbtpyhdghuhijuha;LRug;gpfs; mike;Js;sd. ,r;Rug;gpapd; 

Kjd;ikr; nry;fs; ghuhjhh;Nkhd; vd;Dk; `hh;NkhidRuf;fpd;wd.  
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ghuhjhh;Nkhd; gzpfs;:  

 

• kdpjclypy; fhy;rpak; kw;Wk; gh];gu]; 

tsh;rpijkhw;wj;ijxOq;FgLj;JfpwJ. ,uj;jj;jpy; fhy;rpak; 

msitguhkhpg;gjw;fhfvYk;G>rpWePufk; kw;Wk; Fly; Mfpatw;wpy; 

nrayhw;WfpwJ.  

 

ghuhijuha;LFiwghLfs;:  

 

• ijuha;nlf;lkpvd;Dk; mWitrpfpr;irapy; (ijuha;LRug;gpmfw;wg;gLtjhy;) 

ghuhijuha;LRug;gpapy; Ruf;Fk; ghuhjhh;Nkhd; FiwthfRuf;fpwJ. ,jd; 

fhuzkhf 

o jir ,Wf;fk; vdg;gLk; nll;ldpVw;gLjy; (Kfk;. 

Fuy;tis>iffs; kw;Wk; ghjq;fs; Mfpatw;wpd; jirfs; 

,Wf;fkiljy;). 

o fhy; jirfspy; typAld; $bajirgpbg;Gcz;lhjy; 

Mfpaepiyfs; 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;. ,JehsKs;skw;Wk; ehspy;yhr; 

Rug;gpahf ,U topfspYk; gzpGhpfpwJ. fizaj;jpd; 

ehsKs;sgFjpfizaePiuRuf;fpwJ. ,/J czTnrhpj;jypy; 

Kf;fpagq;fhw;WfpwJ. ehskpy;yhr; Rug;gpgFjpahdJyhq;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; Njjpmd;WKjd; Kjypy; 

ePhpopTNehiaFzg;gLj;Jtjw;fhf ,d;Rypd; gad;gLj;jg;gl;lJ.  

 

yhq;fh;`hd; jpl;Lfs; My;/ghnry;fs; kw;Wk; gPl;lhnry;fs; vd;Dk; 

,Utifnry;fisf; nfhz;Ls;sd. My;/ghnry;fs;>FSf;Nfhfhd; 

`hh;NkhidAk;>gPl;lhnry;fs;> ,d;Rypd; `hh;NkhidAk; Ruf;fpd;wd.  
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fiza `hh;Nkhd;fspd; gzpfs;:  

 

,uj;jj;jpy; FSf;Nfh]; msitguhkhpg;gjw;F ,d;Rypd;>FSf;Nfhfhd; 

Rug;gpidrkmstpy; epiyepWj;JtJmtrpakhfpwJ.  

 

,d;Rypd;:  

 

• FSf;Nfhi]f; fpisf;Nfh[dhfkhw;wpf; fy;yPuypYk; jirfspYk; 

Nrkpf;fpwJ.  

• nry;fSf;Fs; FSf;Nfh]; nry;tijCf;Ftpf;fpwJ.  

• ,uj;jj;jpy; FSf;Nfh]; msitf; Fiwf;fpwJ.  

 

FSf;Nfhfhd;: 

 

• fy;yPuypy; fpisf;Nfh[d; FSf;Nfh]hf khw;wk; milacjTfpwJ.  

• ,uj;jj;jpy; FSf;Nfh]; msitmjpfhpf;fpwJ.  

 

lahgB]; nkypl];: 

 

• ,d;Rypd; Rug;gpy; FiwghLVw;gLtjhy; cz;lhtJlahgB]; nkypl];. ,f; 

Fiwghl;bd; fhuzkhf 

 

o ,uj;jrh;f;fiumsTmjpfhpj;jy; (i`gh;fpisrPkpah)  

o rpWePhpy; mjpfg;gbahdFSf;Nfh]; ntspNaWjy; 

(fpisf;Nfh#hpah)  

o mbf;fbrpWePh; fopj;jy; (ghypA+hpah)  

o mbf;fbjhfk; vLj;jy; (ghypbg;rpah)  

o mbf;fb grp vLj;jy; (ghyp/Ngrpah)  

Nghd;wmwpFwpfs; Njhd;Wfpd;wd.  

ml;hpdy; Rug;gp:  

 

• xt;nthUrpWePufj;jpd; Nkw;Gwj;jpYk; ml;hpdy; Rug;gpfs; mike;Js;sd. 

,it rpWePufNkw;Rug;gpfs; (suprarenal glands) vd;Wk; miof;fg;gLfpd;wd.  
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• ,jd; ntspg;Gwg;gFjpml;hpdy; fhh;nlf;]; vd;Wk; cl;Gwg;gFjpml;hpdy; 

nkLy;yhvd;Wk; miof;fg;gLk;. ,t;tpUgFjpfSk; mikg;Gkw;Wk; gzpfspy; 

NtWgLfpd;wd.  

 

ml;hpdy; fhh;nlf;];:  

 

• ml;hpdy; fhh;nlf;]; %tifahdnry; mLf;Ffshy; MdJ. 

mitNrhdhFshkUNyhrh>Nrhdh /gh]pFNyl;lhkw;Wk; NrhdhnubFyhhp];.  

 

• 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; vdtifg;gLj;jg;gl;Ls;sd.  

 

ml;hpNdhfhh;bfha;L `hh;Nkhd;fspd; gzpfs;:  

FSf;Nfhfhh;l;bfha;Lfs;:  

• Nrhdhgh]pFNyl;lhtpy; Ruf;Fk; FSf;Nfhfhh;l;bfha;Lfshthd>fhh;l;bNrhy; 

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

 

o ,Jnry;fspy; tsh;rpijkhw;wj;ijxOq;FgLj;JfpwJ.  

o fy;yPuypy; fpisf;Nfh[id>FSf;Nfh]hf khw;Wtijj; 

J}z;LfpwJ.  

o ,Jmow;rpkw;Wk; xt;thikjLg;Gg; nghUshfr; nray;gLfpwJ.  

 

kpduNyhf;fhh;bfha;Lfs;:  

 

• NrhdhFshkUNyhrhtpy; cs;NskpduNyhf;fhh;bfha;Lfs; Ruf;Fk; 

`hh;Nkhd;  

 

My;Nlh];buhd;:  

 

• rpWePuff; Foy;fspy; Nrhbak; madpfiskPscwpQ;RjYf;FcjTfpwJ.  

• mjpfkhdnghl;lhrpak; madpfisntspNaw;wf; fhuzkhfpwJ.  



 

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

• kpd;gFnghUl;fspd; rkepiy>ePh;kmsT>rt;T+Lguty; mOj;jk; kw;Wk; 

,uj;jmOj;jk; Mfpatw;iwxOq;FgLj;JfpwJ.  

 

ml;hpdy; fhh;nlf;]; Ruf;Fk; 'fhh;l;bNrhy;" `hh;Nkhd;fs; 

cliycaph;g;Gepiyapy; itj;jpUf;fTk;>kpFe;jghjpg;Gkw;Wk; 

kdmOj;jq;fspypUe;JkPz;LtuTk; cjTfpwJ. fhh;l;bNrhy; vd;gJ caph; 

fhf;Fk; gzpiakpFe;jmOj;jepiyfspy; Nkw;nfhs;fpwJ. vdNt ,J "caph; 

fhf;Fk; `hh;Nkhd;" vd;Wk; miof;fg;gLfpwJ.  

 

ml;hpdy; nkLy;yh:  

• ml;hpdy; nkLy;yhFNuhNk/gpd; nry;fshydJ. ,g;gFjpghpTkw;Wk; 

vjph;g;ghpTeuk;Gfs; epiwe;Jfhzg;gLfpwJ.  

 

ml;hpdy; nkLy;yhRuf;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 "mtrufhy `hh;Nkhd;fs;" 

vd;Wmiof;fg;gLfpd;wd. mjdhy; ,it kdmOj;jk; kw;Wk; 

czh;r;rptrg;gLk; fhyq;fspy; cw;gj;jpahfpd;wd. vdNt ,e;j 

`hh;Nkhd;fs;> "rz;il>gaKWj;Jk; my;yJgwf;Fk; `hh;Nkhd;fs;" vd;Wk; 

miof;fg;gLfpd;wd.  

 

ml;hpdy; nkLy;yhRuf;Fk; `hh;Nkhd;fspd; gzpfs;:  

vgpne/g;hpd; (ml;hpdypd;)  

 

• fy;yPuy; kw;Wk; jirfspy; cs;sfpisf;Nfh[id FSf;Nfh]hf 

khw;WijCf;Ftpf;fpd;wJ.  

• ,jaj;Jbg;Gkw;Wk; ,uj;jmOj;jk; Mfpatw;iwmjpfhpf;fpwJ.  

• %r;Rf;Foy; kw;Wk; %r;Rr; rpw;wiwMfpatw;iwtphptilar; nra;tjd; %yk; 

RthrtPjj;ijmjpfhpf;fr; nra;fpwJ.  

• fz; ghh;itiatphptilar;nra;fpwJ.  
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• Njhypdbapy; nry;Yk; ,uj;jXl;lj;ijf; Fiwf;fpwJ.  

 

ehh; vgpne/g;hpd; (ehh; ml;hpdypd;)  

 

• ,tw;wpd; ngUk;ghyhdnray;fs; vgpne/g;hpd; `hh;Nkhdpd; 

nray;ghLfisxj;jpUf;fpd;wd.  

 

,dg;ngUf;fr; Rug;gpfs;:  

 

• ,dg;ngUf;fr; Rug;gpfs; ,U tifg;gLk;. mitMz;fspy; tpe;jfk; kw;Wk; 

ngz;fspy; mz;lfk; MFk;.  

 

tpe;jfk;: 

 

• ,itMz;fspd; ,dg;ngUf;fRug;gpfshFk;. tpe;jfk; nrkpdp/ngu]; 

Foy;fs;>yPbf; nry;fs;>kw;Wk; nrh;Nlhypnry;fisf; nfhz;Ls;sJ. yPbf; 

nry;fs; ehskpy;yhr; Rug;gpahfnray;gLfpd;wd. ,it nl];Nlh];Buhd; 

vd;Dk; Mz; ,dg;ngUf;f `hh;NkhidRuf;fpd;wd.  

 

nl];Nlh];Buhdpd; gzpfs;:  

 

,JMz;fspy; fPo;f;fz;lgzpfisr; nra;fpwJ.  

 

• tpe;Jnry; cw;gj;jpapy; gq;Nfw;fpwJ.  

• Guj cw;gj;jpapidj; J}z;bjirtsh;r;rpiaCf;Ftpf;fpwJ.  

• ,uz;lhk; epiyghy; 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;gpahdmz;lfq;fs; ngz;fspd; mbtapw;wpy; 

,Lg;ngYk;Gg; gFjpapy; mike;Js;sd. ,it Ruf;Fk; `hh;Nkhd;fs;  

 

  1. <];l;Nuh[d;  
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  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;NghJgphpAk; 

/ghypf;fps;fs; cUthf;Fk; fhh;g;g]; Y}l;baj;jpy; cw;gj;jpahfpwJ.  

 

<];l;Nuh[dpd; gzpfs;;:  

 

• ,JgUtkiljypd; cly; khw;wq;fisVw;gLj;JfpwJ.  

• mz;lnry; cUthf;fj;ijj; Jtf;FfpwJ.  

• mz;lghypf;fps; nry;fs; Kjph;tiltijj; J}z;LfpwJ.  

• ,uz;lhk; epiyghy; gz;Gfs; (khh;gftsh;r;rp. Fuypy; Vw;gLk; khw;wk; 

Nghd;wit) tsh;r;rpailtijCf;Ftpf;fpwJ.  

 

GNuhn[];l;uhdpd; gzpfs;:  

 

• ,JfUg;igapy; eilngWk; Kd; khjtplha; fhykhw;wq;fSf;Ff; 

fhuzkhfcs;sJ.  

• fUgjptjw;FfUg;igiajahh; nra;fpwJ.  

• fh;g;gfhyj;jpidg; guhkhpf;fpwJ.  

• jha; - Nra; ,izg;Gj;jpRcUthtjw;FmtrpakhfpwJ.  

ijk]; Rug;gp:  

 

• ijk]; Rug;gpehskpy;yhr; Rug;gpahfTk; epzePh; cWg;ghfTk; 

nray;gLfpd;wJ.  

 

khh;gpd; Nkw;Gwj;jpy; %r;Rf;Foypd; fPo;gg;Gwj;ijxl;bmike;Js;sJ. 

,r;Rug;gpijNkhrpd; vd;W `hh;NkhidRuf;fpwJ 

 

ijNkhrpdpd; gzpfs;: 

• Neha;j;jilf;fhg;Gkz;lyj;jpd; nray;ghLfisj; J}z;LfpwJ.  

• ypk;/Nghirl;Lfs; cUthjiyAk; NtWgLjiyAk; J}z;LfpwJ.  
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Reproductive system 

12 k; tFg;G 
myF – 2 

kdpj ,dg;ngUf;fk;  
 

,dg;ngUf;f kz;lyj;jpd; ehd;F Kf;fpa nray;ghLfshtd:  
 

• ,dr; nry;fshd tpe;J kw;Wk; mz;l nry;fis cUthf;Fjy;  
• ,t;tpjk; cUthd nry;fisf; flj;Jjy; kw;Wk; jf;f itj;jy;  
• tsuk; fUtpw;Fj; Njitahd Cl;lk; mspj;Jg; NgZjy;  
• `hh;Nkhd;fis cw;gj;jp nra;jy;  

 
kdpjdpy; epfOk; Kf;fpa ,dg;ngUf;f epfo;Tfs; fPNo jug;gl;Ls;sd.  
 
❖ ,dr;nry; cUthf;fk; (Gametogenesis) - tpe;J nry; cUthf;fk; 

kw;Wk; mz;il nry; cUthf;fk; Mfpa nray;ghLfs; %yk; tpe;J 
nry;fs; kw;Wk; mz;l nry;fs; cUthjy;.  
 

❖ tpe;J cs;Nsw;wk; (Insemination) -  Mz; jdJ tpe;J nry;fis 
ngz;zpd; ,dg;ngUf;fg;ghijapDs; nrYj;Jjy;.  
 

❖ fUTWjy; (Fertilization)- Mz; kw;Wk; ngz; ,dr;nry;fs; 
,ize;J fUKl;ilia cUthf;Fjy;.  
 

❖ gpstpg;ngUfy; (Cleavage)– xw;iwr; nry;yhd fUKl;ilapy; 
tpiuthf kiwKf nry; gphpjy; ele;J gy nry;fis cila 
fUf;Nfhskhf khWjy;.  
 

❖ fU gjpjy; (Implantation)- fUg;igapd; cl;Rthpy; fUf;Nfhsk; 
gjpjy;.  
 

❖ jha; Nra; ,izg;Gj; jpR cUthf;fk; (Placentation)- tsh; 
fUtpw;Fk; jhapd; fUg;igr; RtUf;Fk; ,ilapy; czT+l;lg; 
nghUl;fs; kw;Wk; fopTfspd; ghpkhw;wj;jpw;fhf jha; Nra; 
,izg;Gj; jpRf;fshy; Vw;gLj;jg;gLk; neUf;fkhdg; gpizg;G.  
 

❖ %tLf;Ff; fUf;Nfhskhf;fk;(Gastrulation)- XuLf;F 
fUf;NfhskhdJ %d;W Kjd;ik %y,dr;nry; mLf;Ffs; nfhz;l 
%tLf;F fUf;Nfhskhf khWjy;.  
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❖ cWg;ghf;fk; (Organogenesis) - %d;W %y ,dr;nry; 
mLf;FfspypUe;Jk; rpwg;Gj; jpRf;fs;> cWg;Gfs; kw;Wk; cWg;G 
kz;lyq;fs; cUthFjy;  
 

❖ kfg;NgW (Parturition) - jhapd; fUg;igapypUe;J rpR 
ntspNaw;wg;gLk; nray;.  
 

• ,r;nray;ghLfs; midj;Jk; Kjd;ik ,dg;ngUf;f cWg;Gfs; kw;Wk; 
mijr ; rhh;e;j Jiz cWg;Gfshy; eilngWfpd;wd. Kjd;ik 
,dg;ngUf;f cWg;Gfshd mz;lfk; kw;Wk; tpe;jfk; 
Mfpatw;wpypUe;J KiwNa mz;l nry;fs; kw;Wk; tpe;J nry;fs; 
cw;gj;jp nra;ag;gLfpd;wd. gpl;A+l;lhp Rug;gp kw;Wk; Kjd;ik 
,dg;ngUf;f cWg;GfspypUe;J Ruf;fg;gLk; `hh;Nkhd;fs;> ,uz;lhk; 
epiy ghy; gz;Gfis cUthf;fTk;> ,dg;ngUf;f kz;lyk; Kjph;r;rp 
milaTk; kw;Wk; ,ay;ghd Kiwapy; nray;glTk; cjTfpd;wd. 
Jiz cWg;Gfs;> ,dr;nry;fisf; flj;Jtjw;Fk;> jf;f itg;gjw;Fk;> 
tsUk; fUtpw;F Njitahd Cl;lkspj;J NgZjypYk; cjTfpd;wd.  
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12 k; tFg;G 
myF – 3 ,dg;ngUf;f eyd; 

,dg;ngUf;f eydpd; Njit> gpur;ridfs; kw;Wk; cj;jpfs;:  
 
 

• FLk;g eyj; jpl;lj;ij Kjypy; eilKiwg;gLj;jpa rpy ehLfspy; ek; 
,e;jpa ehL Kjd;ikahdjhFk;. 1951- Mk; Mz;L njhlq;fg;gl;l 
,j;jpl;lk;> gj;jhz;LfSf;f xU Kiw kjpg;gPL nra;ag;gLfpd;wJ. 
,j;jpl;lk; ",dg;ngUf;f kw;Wk; Foe;ij eyk; ghJfhg;G" (RCH) vd 
miof;fg;gLfpwJ.  

 
,j;jpl;lj;jpd; fPo; Nkw;nfhs;sg;gLk; ngUk; gzpahstd 
 
❖ cly; eyk; kpf;f rKjhaj;ijf; fl;likf;fj; Njitahd 

tpopg;Gzh;it Vw;gLj;Jjy; kw;Wk; kUj;Jt cjtp mspj;jy;.  
 

❖ tpliyg;gUtk; kw;Wk; tpliyg; gUtk; rhh;ghd khw;wq;fs; gw;wpa 
jfty;fisj; jUk; ghypay; fy;tpia gs;spfspy; nfhz;L tUjy;.  
 

❖ jk;gjpah; kw;Wk; jpUkz tajpdh;f;F FLk;g fl;Lg;ghL tpjpfs; 
kw;Wk; gpwg;Gf; fl;Lghl;L Kiwfs; gw;wpa mwpTWj;jy;.  
 

❖ fh;g;gkile;j ngz;fs; ghJfhg;G> kfg;Ngw;Wf;Fg; gpe;ija jha; - 
Nra; ghJfhg;G kw;Wk; jha;g;ghy; Cl;Ltjd; Kf;fpaj;Jtk; 
Nghd;wit gw;wpa tpopg;Gzh;it Vw;gLj;Jjy;.  
 

❖ muR kw;Wk; muR rhuh Kfthz;ikfSf;F MjuT mspj;J 
,dg;ngUf;fk; rhh;e;j Gjpa Kiwfisf; fz;lwpe;J 
eilKiwapYs;s FLk;gf; fl;Lg;ghl;L Kiwfis Nkk;gLj;j 
Cf;fkspj;jy;.  

 
khngUk; Foe;ijfs; jLg;G+rpj; jpl;;lk;> fUTw;w ngz;fSf;F Cl;lr;rj;J 
kpf;f czT toq;Fjy;> [ddp RuÑh Nah[dh (Janani suraksha 
yojana)  [ddp rpR Ruf;Ñh fhh;afuk; (Janani Shishu Suraksha 
Karyakaram), xUq;fpize;j ,dg;ngUf;f> jha;> Nra;> tsh;Foe;ij 
kw;Wk; gjpd;gUtj;jpdUf;fhd xUq;fpize;j MNuhf;fpa mZFKiw 
(RMNCH + A) gpujkhpd; RuÑpl; kl;hpl;th mgpahd; (Pradhanmantri 
surakshit Matritva Abhiyan), Nghd;wit ,e;jpa murhy; Njrpa mstpy; 
elj;jg;gl;L tUk; jpl;lq;fshFk;.  
 
gdpf;Flj; Jisg;G (Mk;dpNahnrd;nlrp];) kw;Wk; mjd; rl;lG+h;tkhd 
jil 
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• rpW FLk;g tpjpfs; kw;Wk; FLk;gj;jpy; Mz; Foe;ijiag; 
ngw;Wf;nfhs;Sk; tpUg;gk; Nghd;w fhuzq;fshy; kf;fs; njhifapy; 
ngz;fspd; vz;zpf;if mghafukhd tpfpjj;jpy; Fiwe;J tUfpd;wJ. 
Mk;dpNahnrd;nlrp]; vdg;gLk; gdpf;Flj; Jisg;G vd;gJ Foe;ij 
gpwg;Gf;F Kd; nra;ag;gLk; xU njhopy; El;gkhFk;. ,j;njhopy; El;gk; 
%yk; tsh;fUtpd; FNuhNkhNrhk; FiwghLfisf;  

 

• fz;lwpayhk;. Mdhy;> ,j; njhopy;El;g Kiwia jtwhfg; 
gad;gLj;jp tsh;fUtpd; ghy; jd;ik fz;lwpag;gLfpwJ. Foe;ijapd; 
ghy; njhpe;Jtpl;l gpwF ngz;fU nfhiy nra;ag;gl tha;g;G 
Vw;gLfpwJ. vdNt> ,j;njhopy; El;g Kiwf;F rl;lG+h;tkhdj; jil 
mtrpakhfpd;wJ.  

 
ghypd tpfpjk;> ngz; fUf;nfhiy kw;Wk; rpRf; nfhiy Mfpait 
rKjhaj;jpd; kPJ Vw;gLj;Jk; jhf;fk;:  
 
• kf;fs; njhifapy; Mz;fSf;Fk; ngz;fSf;Fk; ,ilNaahd tpfpjk; 

ghypd tpfpjk; vdg;gLk;. ek; ,e;jpa ehl;by; Foe;ijfspd; ghypd 
tpfpjk; fle;j gj;jhz;Lfspy; 1000 Mz;fSf;F 927 ngz;fs; 
vd;gjpypUe;J 919 ngz;fs; vdf; Fiwe;Js;sJ. ,e;j tpfpjj;ij 
rhpnra;a kf;fs; kdepiyapYk; kdg;ghd;ikapYk; khw;wj;ij> 
Fwpg;ghf ,isQh;fsplk; ,k;khw;wj;ijf; nfhz;L tu eltbf;if 
mtrpakhFk;.ek; rKjhaj;jpy; ghypdg; ghFghL epyTtij ngz; 
fUf;nfhiy kw;Wk; ngz; rpRf;nfhiy Mfpait ntspg;gilahfj; 
njhptpf;fpd;wd.  

 
• jhapd; fUg;igapNyNa ngz; rpRitf; fUf;fiyg;G nra;tJ 

ngz;fUf;nfhiy vdg;gLk;. gpwe;j gpd; gr;rpsk; ngz; Foe;ijfis 
nfhy;tJ ngz;rpRf;nfhiy vdg;gLk;. ,t;thW Njh;e;njLj;J ngz; 
fUit fUf;fiyg;G nra;tjd; tpisthf> ghypd tpfpjr; rkepiyapy; 
ghjpg;G Vw;gl;Ls;sJ. Mz;fSlk; xg;gpLifapy; ngz;fSf;Ff; 
fpilf;Fk; nghUshjhu tha;g;Gfs; kpff; Fiwthf ,Ug;gjhy;>UNDP'S 
G II vdg;gLk; If;fpa ehLfspd; tsh;r;rpj;jpl;l ghypd rkkpd;ikf; 
FwpaPL (2018) gl;baypy; cs;s 187 ehLfspy; ek;ehL 135 Mk; 
,lj;ijg; ngw;Ws;sJ.  

 

• ngz; fUf;nfhiy kw;Wk; ngz; rpRf; nfhiyia jLf;Fk; tifapy;> 
Foe;ij gpwg;Gf;F Kd; ghypdj;ij Kd;$l;bNa fz;lwpAk; 
njhopy;El;gj;jilr; rl;lk; - 1994 (PCPNDT – Per-Conception and 
Pre natal Diagnostic technique Act, 1994) Nghd;w gy;NtW 
eltbf;iffis ,e;jpa muR vLj;Js;sJ. ,jd;gb gpwg;Gf;F Kd; 
fUtpy; tsUk; Foe;ijapd; ghypdj;ijf; fz;lwpe;J Njh;e;njLj;J 
fUf;fiyg;G nra;Ak; njhopy; El;gk; jil nra;ag;gl;Ls;sJ. rpwe;j 
czT+l;lk;> fy;tp> ghJfhg;G kw;Wk; mjpfhuk; Nghd;wtw;iw 
ngz;fSf;F mspg;gjd; %yk; ghypd tpfpj NtWghL kw;Wk; ngz; 
rpR ,wg;G tpfpjk; Mfpatw;iwf; fisa muR gy eltbf;iffis 
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Nkw;nfhz;Ls;sJ. POCSO rl;lk; (ghypay; Fw;wq;fspy; ,Ue;J 
Foe;ijfisj; jLj;jy;) gzpGhpAk; ,lq;fspy; ghypay; jhf;Fjy; tpjp 
(jtph;j;jy;> jLj;jy; kw;Wk; epth;j;jp) kw;Wk; ePjpaurh; nth;kh FOtpd; 
(2013) gphpe;Jiufspd;gb Fw;wtpay; rl;lj;jpy; nfhz;L tug;gl;l 
khw;wq;fs; Mfpait Mz;> ngz; ,UghyUf;Fk; ghJfhg;ghd 
#o;epiyia cUthf;Ftij Nehf;fkhff; nfhz;litahFk;.  

 
kf;fs; njhifg; ngUf;fk; kw;Wk; gpwg;Gf; fl;Lg;ghL:  
 
• kUj;Jt trjpfspd; Nkk;ghL kw;Wk; tsk; epiwe;j tho;f;ifKiw 

Mfpatw;why; kdpj tho;ehs; cah;e;Js;sJ. If;fpa ehLfs; rigapd; 
rkPgj;jpa mwpf;if ,e;jpa kf;fs; njhif 1.26 gpy;ypaidf; 
fle;Jtpl;l epiyapy; 2022 Mk; Mz;by; kpfg;nghpa kf;fs; 
njhifiaf; nfhz;l ehlhf ,e;jpah rPdhit tpQ;rptpLk; vdf; 
Fwpg;gpl;Ls;sJ. kf;fs; njhifg; ngUf;fj;ij rkhspf;f gpwg;Gf; 
fl;Lg;ghL kl;LNk jPh;thFk;. gy;NtW fUj;jil Kiwfisg; 
gad;gLj;jp FLk;gj;ijr; rpwpajhf mikj;Jf; nfhs;s kf;fis 
Cf;fg;gLj;j Ntz;Lk;. muR Clfq;fspy; jUk; tpsk;guq;fSk;> 
rtnuhl;bfs;> 'ehk; ,Uth;> ekf;F ,Uth;"  "ehk; ,Uth; ekf;F 
xUth;" Nghd;w KOf;fq;fisf; nfhz;l Jz;L gpuRuq;fs; Nghd;wit 
%yk; kf;fs; njhifg; ngUf;fk; jkpofj;jpy; fl;Lg;gLj;jg;gl;Ls;sJ. 
NkYk;> ekJ ehl;by; rl;lg;gbahd jpUkz taJ ngz;fSf;F 
gjpndl;L kw;Wk; Mz;fSf;F ,Ugj;J xd;W vd cah;j;jpaJ kw;Wk; 
rpWFLk;gk; nfhz;l jk;gjpfSf;F Cf;fg; ghpRfs; mspg;gJ 
Mfpait kf;fs; njhifiaf; fl;Lg;gLj;j vLf;fg;gl;l gpw 
eltbf;ifs; MFk;.  

 
fUj;jil Kiwfs; (Birth control methods):  
 

• fUj;jil Kiwfis jdpr;irAld; gad;gLj;jp fUTWjiyNah 
my;yJ fUg;igapy; fU gjpj;jiyNah jLj;jy; nghJthf "FLk;gf; 
fl;Lg;ghL" vdg;gLk;. gadh; el;G> vspjpy; fpilj;jy;> Fiwe;jgl;r 
gf;f tpisT kw;Wk; ghYzh;T ce;jiy jil nra;ahik Mfpait 
xU rpwe;j fUj;jil mikg;gpd; gz;GfshFk;. jw;fhypf Kiw> 
epue;ju Kiw vd fUj;jil Kiwfs; ,U tifg;gLk; ,aw;if 
fUj;jil Kiw>Ntjpg;nghUs; gad;ghl;L Kiw> fUtpfs; gad;ghl;L 
Kiw kw;Wk; `hh;Nkhd; jLg;G Kiw Nghd;wd jw;fhypf Kiwapy; 
mlq;Fk;.  

 
1. ,aw;if fUj;jil Kiw: ,k;Kiwapy; tpe;J nry;fSk; mz;l 

nry;Yk; re;jpg;gJ jLf;fg;gLfpd;wJ. rPhpaf;f Kiw (ghJfhg;G fhyk;)> 
tpyfy; Kiw> njhlh; jtph;g;G kw;Wk; ghY}l;Lk; fhy khj tplhapd;ik 
Mfpad ,aw;if fUj;jil KiwfshFk;.  
 

2. rPhpaf;f Kiw / fhy ,ilntsp Kiw (Periodic abstinence rhythm 
method): khjtplha; Row;rpapd; 14 Mk; ehs; thf;fpy; mz;l nry; 
ntspNaw;wk; eilngWk;. ntwpNawpa mz;l nry; Vwj;jho 2 ehl;fs; 
capUld; ,Uf;Fk;. tpe;jZf;fs;> ngz;zpd; ,dg;ghijapy; Rkhh; 72 



 

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

kzp neuk; capUld; ,Uf;Fk;. ,e;j fhyj;jpy; fytpia jtph;g;gjd; 
%yk; fUj;jhpj;jiyj; jtph;f;fyhk;.  
 

3. ghYzh;T njhlh; jtph;g;G Kiw (Continuous abstinence):  
,J kpfTk; vspa ek;gfkhd KiwahFk;. fytpia Fwpg;gpl;l 
fhyj;jpw;F jtph;g;gjd; %yk; fUjhpj;jy; jLf;fg;gLfpwJ.  
 

4. tpyfy; Kiw fUj;jil (Coitus interruptus): gioiakhd 
,k;Kiwapy; tpe;jZf;fs; fytpf; fhy;thia milahjgb Mz;fs; 
tpe;J jput ntspNaw;wj;Jf;F Kd; tpyfpf; nfhs;th;.  
 

5. ghY}l;Lk; fhy khj tplhapd;ik (Lactational Amenorrhoea): 
nghJthf> ngz;fspy; gpurtj;jpw;Fg; gpd; 6 Kjy; 8 thuq;fspy; 
khjtplha; Row;rp kPz;Lk; njhlq;Ffpd;wJ. vdpDk;> jha; 
ghY}l;Ltjhy; ,ay;ghd mz;l nry;yhf;f Row;rp kPz;Lk; njhlq;f 
MW khjq;fs; tiu jhkjkhfyhk;. ,e;j jhkj epiyf;F "ghY}l;Lk; 
fhy khj tplhapd;ik" vd;W ngah;. ,J xU ,aw;ifahd Mdhy; 
ek;gfj;jd;ikaw;w fUj;jil KiwahFk;. Foe;ijfs; ghy; 
cwpQ;Rtjhy; gpl;A+l;lhp Rug;gp J}z;lg;gl;L GNuhyhf;bd; `hh;Nkhd; 
cw;gj;jp mjpfhpj;J ghy; cw;gj;jp cah;fpd;wJ. jhapd; ,uj;jj;jpy; 
GNuhyhf;bd; msT mjpfhpg;gjhy; i`Nghjyhk]; Ruf;fpd;w GnRH 
vDk; nfhdNlhl;Nuhgpd; tpLtpf;Fk; `hh;Nkhd; cw;gj;jpAk; gpl;A+l;lhp 
Ruf;fpd;w nfhdNlhl;Nuhgpd; `hh;Nkhd; cw;gj;jpAk; jLf;fg;gLfpwJ. 
,jd; tpisthf khjtplha; Row;rp jLf;fg;gLfpd;wJ.  
 

6. jLg;G Kiw (Barrier method): ,k;Kiwapy; mz;lnry; kw;Wk; tpe;J 
nry; re;jpg;G jLf;fg;gLtjhy; fUTWjy; eilngWtjpy;iy.  
 

1. Ntjpg;nghUs; jLg;G(Chemical barrier)Eiuf;Fk; khj;jpiufs;> 
cl;fiuAk; khj;jpiufs;> n[y;ypfs; kw;Wk; fspk;Gfs;. Mfpait 
fytpf; fhy;thapy; tpe;jZf;fis nraypof;fr; nra;Ak; rpy 
Ntjpg;nghUl;fs; MFk;.  
 

2. ,af;fKiwj; jLg;G (Mechanical barrier)fytpf;F Kd; Mz;fspy; 
Mz;Fwp kw;Wk; ngz;fspy; fytpf;fhy;tha; kw;WK; fUg;ig tha; 
Mfpatw;iw %l gad;gLj;jg;gLk;.  

 
• nky;ypa gly mikg;G fUj;jil ciw (Condom) MFk;. ,tw;wpd; 

gad;ghl;lhy; fytpapd; NghJ ntspNaWk; tpe;Jjputk; ngz; 
,dg;ngUf;fg;ghijapy; EiotJ jLf;fg;gLfpd;wJ. fUj;jil 
ciwfs; xUKiw gad;ghl;bw;F kl;LNk. fUj;jil ciwfspd; 
gad;ghL AIDS Nghd;w ghy;tpid Neha;fspy; ,Ue;Jk; 
ghJfhg;gspf;fpd;wJ. ghypA+hpNjd;> ,ug;gh;> kw;Wk; Ml;Lj; Njhy; 
nghUl;fisf; nfhz;L fUj;jil ciwfs; jahhpf;fg;gLfpd;wd.  

 

• jpiur;rt;Tfs;> fUg;igtha; %bfs;> kiwg;Gj;jpiufs; nkd;ikahd 
ug;gh; nghUshy; Md Nkw;$wpa nghUl;fs; ngz;fspd; fytpf; 
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fhy;thapy; nghUj;jg;gLtjhy; fytpapd; NghJ tpe;J nry;fs; cs; 
EiotJ jLf;fg;gLfpd;wJ.  

 
`hh;Nkhd; top jLg;G(Hormonal barrier): ,g;nghUl;fs; 
mz;lfj;jpypUe;J mz;l nry;fs; tpLgLjiyj; jLg;gJld; fUg;ig 
tha; jputj;ijf; nfl;bahf;fp tpe;J nry;fs; mz;l nry;Yld; 
,iztijj; jLf;fpd;wJ.  
 
tha;top fUj;jil khj;jpiufs; (Oral contraceptives): ,t;tif 
khj;jpiufisg; gad;gLj;Jtjhy; FSH kw;Wk; LH `hh;Nkhd;fspd; 
cw;gj;jp jLf;fg;gl;L mz;l nry;tpLgLjy; jtph;f;fg;gLfpd;wJ. 
nghJthf> $l;L khj;jpiufs; gyuhYk; fUj;jil khj;jpiufshfg; 
gad;gLj;jg;gLfpd;wd. ,jpy;> nraw;if GNuhn[];bNuhd; kw;Wk; 
<];l;Nuh[d; `hh;Nkhd;fs; cs;sd. yf;NdhtpYs;s kj;jpa kUe;J 
Muha;r;rp epWtdj;jpd; (CDRI) jahhpg;ghd rhn`yp (Saheli) vDk; 
fUj;jil khj;jpiuapy; nrd;l;FNuhNkh (Centchroman) vDk; ];Buha;L 
my;yhj nghUs; cs;sJ.  
 
cs;fUg;ig rhjdq;fs; (Intrauterina Devices – IUDs):,it kUj;Jt 
epGzh;fshy; ngz;fspd; fytpf; fhy;tha; topahf fUg;igapDs; 
nghUj;jg;gLk; fUtpahFk;. ,it jhkpuk; ntsptpLk; tif> `hh;Nkhd; 
ntsptpLk; tif kw;Wk; kUe;jpy;yh tif vd gytiffspy; 
fpilf;fpd;wd. ,f;fUtpfs; fUg;igapDs; tpe;J nry;fs; 
tpOq;fg;gLjiy mjpfhpf;fpd;wd. fh;g;gj;ij js;spg;Nghl tpUk;Gk; 
ngz;fSf;F cs;fUg;ig rhjdq;fs; rhpahd Njh;thFk;. ,e;jpahtpd; 
gugykhd fUj;jil Kiwahd ,jd; ntw;wp tPjk; 95% Kjy; 99% 
MFk;.  
 
jhkpuk; ntsptpLk; cs;fUg;ig rhjdq;fs; (Copper releasing IUDs): 
jhkpuj;jpd; msitg; nghUj;J ,it xd;Wf;nfhd;W NtWgLfpd;wd. 
CuT – 380 A, NovT Cu7, Cu T 380 Ag., Multiload 375 Nghd;w fUtpfs; 
fUg;igf;Fs; ntspapLk; jdpj;j jhkpuk; kw;Wk; jhkpu cg;Gfs; tpe;J 
,af;fj;ij jilnra;fpd;wd. ,J fUg;igapDs; 5 Kjy; 10 Mz;Lfs; 
tiu ,Uf;fyhk;.  

 
`hh;Nkhd; ntsptpLk; cs; fUg;ig rhjdq;fs;(Hormone releasing 
IUDs): GNuhn[];lhnrh;l; (Progestasert) kw;Wk; LNG 20 vd;gd rpy 
`hh;Nkhd; ntsptpLk; cs; fUg;ig rhjdq;fs; MFk;. ,jpypUe;J 
ntspg;gLk; `hh;Nkhd; fUg;ig tha; Ruf;Fk; Nfhiog;nghUspd; 
totog;Gj;jd;ikia (my;yJ gpRgpRg;Gj; jd;ikia) cah;j;jp tpe;J 
nry;fs; fUg;ig thapDs; Eiotijj; jil nra;fpd;wd.  
 
kUe;jpy;yh cs; fUg;ig rhjdq;fs; (Non-medicated IUD):,it 
nefpop my;y JUg;gpbf;fhj ,Uk;ghy; nra;ag;gl;Ls;sd. ypg;g]; 
tisak; (Lippes loop) vd;gJ ,ul;il S tbt nefpopf; fUtpahFk;.  
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epue;ju gpwg;Gf; fl;Lg;ghl;L (Permanent Birth control methods)Kiwfs; 
vdg;gLgit NkYk; Foe;ijfs; Ntz;lhnkd fUJk; kf;fs; 
gad;gLj;Jk; KiwfshFk;.  
 
mWit rpfpr;ir %yk; ,dg;ngUf;f Mw;wiy ePf;Fjy;: 
(Sterilisation),k;KiwahdJ> NkYk; fUj;jhpg;gij tpUk;ghj> Mz;fs; 
kw;Wk; ngz;fSf;F mwpTWj;jg;gLk; epue;ju fUj;jil KiwahFk;. 
,jd; %yk; ,dr;nry;fspd; ,af;fk; kw;Wk; fUj;jhpj;jy; Mfpait 
jLf;fg;gLfpd;wJ.  
 
fUf;Foy;jil (Tubectomy): ,J mWit rpfpr;ir %yk; 
fUj;jhpj;jiyj; jLf;Fk; KiwahFk;. ,k;Kiwapy;> ngz;fspd; tapw;Wg; 
gFjpapy; Vw;gLj;jg;gLk; rpW ntl;L %ykhfNth my;yJ fytpf; 
fhy;tha; topahfNth ,U mz;l ehsq;fSk; ntl;lg;gLfpd;wd. gpd;dh;> 
,U ntl;L KidfSk; ,izj;J Kbr;rpl;Lf; fl;lg;gLfpd;wd. ,jdhy;> 
fUTWjy; epfo;tJk;> fUTw;w Kl;il fUg;igia miltJk; 
jLf;fg;gLfpd;wJ.  
 
tpe;J Foy; jil (Vasectomy): ,k;Kiw mWit rpfpr;ir %yk; 
Mz;fspd; ,dg;ngUf;fj;jpwidj; jLf;Fk; KiwahFk;. ,k;Kiwapy;> 
Mz;fspd; tpijg;igapy; Vw;gLj;jg;gLk; xU rpW Jis topNa ,U 
tpe;J ehsq;fSk; ntl;lg;gLfpd;wd. ntl;lg;gl;l gFjpfis kPz;Lk; 
,izj;J Kbr;rplg;gLfpd;wd. ,jdhy;> rpWePh; tbFohapDs; 
tpe;jZf;fs; Eioa Kbtjpy;iy. vdNt> ntspg;gLk; tpe;J jputj;jpy; 
tpe;J nry;fs; fhzg;gLtjpy;iy.  
 
kUj;Jt uPjpahd fUf;fiyg;G (Medical termination of pregnancy – 
MTP):   
 
• mWit rpfpr;irNah fUtpfs; cs; Eioj;jNyh ,d;wp> 

tpUg;gj;JlNdh my;yJ Ntz;Lnkd;Nwh> fUtsh;r;rpia KbTf;Ff; 
nfhz;L tUk; kUj;Jt Kiw kUj;JthPjpahd fUf;fiyg;G MFk;. 
fUtsh;r;rpapd; Muk;gfl;lkhd 12 thu (Kjy; Kd;khjk;) fhyj;jpw;Fs; 
fUf;fiyg;G nra;tJ kpfTk; ghJfhg;ghdjhFk;. ,jdhy; ngz;zpd; 
,dg;ngUf;fj;jpwd; ghjpf;fg;gLtjpy;iy. ,uz;lhk; Kk;khj 
fUtsh;r;rpad;NghJ tsh;fU jhapd; clw;jpRtpy; ed;F 
,ize;Js;sjhy; fUf;fiyg;g nra;tJ mjpf Mgj;ij tpistpf;Fk;. 
vdNt> kUj;Jt uPjpahd mtrpak; kw;Wk; rpy r%fg; gad;fisAk; 
fUjp kj;jpa muR 1971 Mk; Mz;L fUf;fiyg;ig rl;lg+h;tkhf;fpaJ. 
,r;rl;lj;ijj; jtwhfg; gad;gLj;jg;gLtijj; jLf;Fk; Nehf;fpy; 
ghypdg; ghFghL kw;Wk; rl;ltpNuhjkhd ngz;rpRf;nfhiy 
Nghd;wtw;iwj; jilnra;J rpy fl;Lg;ghLfSld; ,r;rl;lk; 
,aw;wg;gl;lJ. jFjpaw;w Nghyp kUj;Jth;fshy; nra;ag;gLk; 
rl;ltpNuhjkhd fUf;fiyg;G ghJfhg;gw;wJ. capUf;F Mgj;ij 
tpistpf;ff;$baJ. Fwpg;ghf> Kjy; fh;g;gj;ij fUf;fiyg;G nra;tJ 
fLikahd cstpay; tpisTfis Vw;gLj;Jk;.  

 
jpl;lkplg;glhky; Vw;gLk; fh;g;gq;fspy; Vwf;Fiwa ghjpasT fUj;jil 
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Kiwfspd; FiwghLfs; fhuzkhf Vw;gLfpd;wd. xt;thj my;yJ 
jtwhd fUj;jil Kiw gad;ghLfNs ,jw;Ff; fhuzkhFk;. 
neLq;fhyk; nray;gLk; kPs;jd;ik fUj;jil Kiwfs; (cs;fUg;ig 
rhjdq;fs; kw;Wk; cs;gjpg;Gf; fUtpfs;)> khj;jpiufs;> xl;Lf;fUtp> 
tisak; Nghd;wtw;iw tpl NkyhditahFk;. cs;fUg;ig rhjdq;fs; 
kw;Wk; cs;gjpg;Gf; fUtpfs; Nghd;wtw;wpd; gad;fs; gw;wp FLk;g 
eyj;jpl;lk; tpioAk; ,sk; ngz;fSf;F mwpTWj;Jtjd; %yk; 
jpl;lkplhky; Vw;gLk; fh;g;gq;fspd; vz;zpf;if tpaf;fj;jf;f tifapy; 
FiwAk;.  
 
ghy;tpid Neha;fs; (Sexually transmitted diseasesSTD):  
 
• ghy;tpidj; njhw;Wfs; (STI) vd;gJ ghy;tpid Neha;fs; (STD), 

,dg;ngUf;fg; ghijj; njhw;W (RTI), my;yJ ntdpupay; Neha;fs; 
(Venerial diseases) vd;Wk; Kd;G miof;fg;gl;lJ. ghy;tpid 
Neha;;j;njhw;W cs;stUld; kpf neUf;fkhd ghJfhg;gw;w clYwT 
nfhs;tjd; %yk; ,j;njhw;W guTfpwJ. fy;yPuy; mow;rp –B (Hepatitis 
–B) kw;Wk; HIV njhw;Wf;fs; ghYwtpdhy; kl;Lkpd;wp> Nehahsp 
gad;gLj;jpa cl;nrYj;J Crpfs;> mWit rpfpr;irf; fUtpfs; 
Nghd;wtw;iwg; gfph;tjd; %yKk;> ,uj;jk; nrYj;Jjy; kw;Wk; njhw;W 
nfhz;l jhaplk; ,Ue;J Nra;f;Fk; guTfpd;wd. 15 Kjy; 24 
tajpdUf;F ,j;jF njhw;Wfs; Vw;gl tha;g;Gfs; mjpfk;. 
ntl;ilNeha; (nfhNdhhpah)> fpue;jp (rp/gpyp];) fhd;f;uha;L 
(nkJg;Gz;)> fpshkpbah]p];> ypk;/NghfpuhDNyhkh ntdhpak; vd;Dk; 
miuahg;Gf; fl;b Nghd;wit ghf;Bhpa ghy;tpidj; njhw;W Neha;fs; 
MFk;. gpwg;GWg;G mf;fp> gpwg;GWg;G kUf;fs;> fy;yPuy; mow;rp –B 
kw;Wk; va;l;]; Nghd;wd. itu]; ghy;tpidj; njhw;W Neha;fs; MFk;. 
biuNfhNkhdpah]p];> xU GNuhl;NlhNrhth ghy;tpidj; njhw;whFk;. 
Nfd;bbahrp]; xU G+Q;irj; njhw;whFk;. G+Q;ir> GNuhl;NlhNrhth> 
ghf;Bhpah kw;Wk; xl;Lz;zpfshy; Vw;gLk; ghy;tpidj; njhw;Wfis 
caph;vjph; nghUl;fs; kw;Wk; gpw kUe;Jfshy; Fzg;gLj;jyhk;. 
itu];fshy; Vw;gLk; ghy;tpidj; njhw;Wfisf; Fzg;gLj;j ,ayhJ 
vdpDk; itu]; vjph;g;G kUe;Jfisg; gad;gLj;jp Nehapd; 
mwpFwpfisf; fl;Lg;gLj;jyhk;. ,ug;guhyhd fUj;jil ciwfisr; 
rhpahfg; gad;gLj;Jtjhy; ghy;tpidj; njhw;W guTk; Mgj;ij 
ngUksT Fiwf;fyhk;. Mdhy;> Neha; guTk; Mgj;ij KOikahfj; 
jtph;f;f ,ayhJ.  

 
ghy;tpid Neha;fis tUKd; fhj;jy; (Prevention of STD's):  
 

1. Kd;gpd; njhpahjtUld; my;yJ gyUld; ghYwT nfhs;tij 
jtph;j;jy;.  
 

2. fUj;jil ciwfisg; gad;gLj;Jjy;  
 

3. re;Njfk; ,Uf;Fk; gl;rj;jpy; kUj;Jt MNyhridAld; KOikahd 
rpfpr;ir Nkw;nfhs;Sjy;. 
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cyf Rfhjhu epWtdj;jpd; (WHO) 2017, mwpf;ifapd; gb cyfstpy; 
xt;nthU ehSk; ghy;tpidj; njhw;why; xU kpy;ypad; kf;fSf;F Nky; 
ghjpg;gilfpd;wdh;. 2.1 kpy;ypad; HIV njhw;W nfhz;l kf;fSld;> 
cyfstpy; HIV ghjpj;Njhh; mjpfk; nfhz;l %d;whtJ ehlhf ,e;jpah 
cs;sJ.  
 
fUg;igtha; Gw;WNeha; (Cervical cancer):  

• ghy;topg; guTk; itu]hd kdpj ghg;gpy;Nyhkh itu]; (HPV) 
fUg;igtha; gw;WNehia Njhw;Wtpf;fpd;wJ. ,jdhy; fUg;igtha; 
nry;fs; fUg;igtha; gpwo;thf;fk; vd;Dk; ,ay;Gf;F khwhd 
tsh;r;rpia milfpd;wd.  

 

• ,Lg;Gtyp> fytpf;fhy;tha; jput kpifg;Nghf;F> ,ay;Gf;F khwhd 
,uj;jg;Nghf;F Nghd;wd fUg;igtha; Gw;WNehapd; nghJthd 
mwpFwpfs; MFk;.  

 
fUg;igtha;g; Gw;WNehia cUthf;Fk; fhuzpfs;  
1. gyUld; ghypay; njhlh;G.  
2. fUj;jil khj;jpiufis ePz;l ehl;fshfg; gad;gLj;Jjy;  
 

• fUg;igtha; Gw;WNehia HPV Ma;T kw;Wk; ghg; G+r;R Nrhjid 
Nghd;w $l;Lr;Nrhjidfs; %yk; fz;lwpayhk;. vf;];Nu>CT 
];Nfd;>MRI kw;Wk; PET ];Nfd; Nghd;w Ma;Tfs; %yk; ,g;Gw;W 
Nehapd; epiyfis mwpayhk;. ,jid Fzg;gLj;j fjph;tPr;R rpfpr;ir> 
mWit rpfpr;ir kw;Wk; NtjpkUe;J rpfpr;ir gad;gLfpd;wJ.  

 
ghy;tpid Neha;fs; kw;Wk; mwpFwpfs;:  
 
Nehapd; ngah; Neha;f;fhuzp mwpFwpfs; Neha; 

ntspg;gLk; 
fhyk; 

ghf;Bhpa ghy;tpidj; njhw;W (Bactrial STI)  
nfhNdhupah 
my;yJ 
ntl;il Neha; 
(Gonorrhoea) 

 
 
 
eP];n]hpah 
nfhNdhhpNa  

• rpW ePh; tbFoha;> 
kyf;Fly;> 
njhz;il> 
ngz;fspd; 
fUg;igtha; Mfpa 
gFjpfspy; ghjpg;G  

• gpwg;Gg; ghijapy; 
typ> fPo; tbjy; 
rpWePh; fopf;Fk; NghJ 
vhpr;ry; czh;T  

 
 
 
2 – 5 ehl;fs;  

fpue;jp my;yJ 
Nkfg;Gz; 

bhpNghdpkh 
ghyplk; 

• Kjy; epiy – 
ghYWg;Gfspd; Gwg; 
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(Syphilis) (Treeponema 
pallidum) 

gFjpapy; typaw;w 
Gz;fs;  

• ,uz;lhk; epiy – Njhy; 
Gz;fs;> nrhwp> Njhy; 
jbg;G> %l;Lfspy; tPf;fk; 
fha;r;ry; kw;wk; Kb 
cjph;T.  

• %d;whk; epiy - %f;F> 
fPo;f;fhy;> gFjp kw;Wk; 
mz;zg; gFjpapy; 
ehs;gl;;l Gz;fs;> ,af;f 
kpd;ik> kdey ghjpg;G> 
ghh;itf;NfhshW> ,jag; 
gpur;rid> nkd;ikahd 
guTk; jd;ikaw;w 
fl;bfs; (Gammas) 
Nghd;wd.  

 
10 – 90 ehl;fs;  

 
Nehapd; ngah; Neha;f;fhuzp mwpFwpfs; Neha; 

ntspg;gLk; 
fhyk;  

fpshkpbah]p]; 
(Chlamydiasis)  

fpshkpbah 
l;uhNfhNkb]; 
(Chlamydia 
trachomatis) 

• fz; ,ik mhpg;G> 
rpWePuf ,dg;ngUf;fg; 
ghij> Rthrg; ghij 
kw;Wk; fz;zpd; 
fd;[q;f;bth 
Mfpatw;wpy; J}z; 
vgpjPypa nry;fs; 
ghjpg;G  

2 – 3 
thuq;fs; 
my;yJ 6 
thuq;fs; 
tiu  

ypk;/NghfpuhDNyhkh 
ntdhpak; 
(Lymphogranuloma 
venereum)  

fpshkpbah 
l;uhNfhNkb]; 
(Chlamydia 
trachomatis)  

• gpwg;GWg;gpd; Njhy; 
my;yJ Nfhiog;gly 
ghjpg;G> rpWePh; tbFoha; 
mow;rp> cs;fUg;ig 
tha; mow;rp> mq;fhq;Nf 
NfL jUk; Gz;fs;. 
,dg;ngUf;f cWg;G 
ahidf;fhy; Neha;  

itu]; ghy;tpidj; njhw;W (Viral STI) 
gpwg;GWg;G mf;fp 
(Genital herpes)  

n`h;g]; 
rpk;g;nyf;]; 
itu]; 
(Herpes 
simplex virus) 

• ngz;fspd; ngz; Fwp 
ntspapjo;> 
fytpf;fhy;tha;> rpWePh; 
tbFoha; 
Mfpadtw;iwr; Rw;wp 
Gz;fs;> Mz;fspy; 
Mz;Fwpiar; Rw;wp 
Gz;fs;  

• rpWePh; fopf;FK; NghJ 

2 – 21 ehl;fs; 
(ruhrhp 6 
ehl;fs;) 
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typ  
• khjtplha; 

Row;rpfSf;fpilNa 
,uj;jg; Nghf;F  

• njhil ,Lf;Ffspd; 
epzePH; Kbr;Rfspy; 
tPf;fk;  

gpwg;GWg;G 
kUf;fs; (Genital 
warts)  

kdpj 
ghg;gpNyhkh 
itu]; 
(HPV)(Human 
papilloma 
virus) 

,d cWg;Gfspd; 
ntspg;gFjp> fUg;igtha;> 
kythiar; Rw;wpa 
gFjpfspy; fbdkhd 
Gilg;Gfs; (fl;bfs;)  

 

1 – 8 
khjq;fs;  

fy;yPuy; mow;rp 
(Hepatitis – B)  

`pghbb]; - B 
itu]; (HBV) 
(Hepaitis – B 
virus) 
 

• Nrhh;T> kQ;rs; 
fhkhiy> fha;r;ry;> 
Njhy; jbg;G> tapw;W 
typ. 

• fy;yPuy; ,Wf;fk;> 
,Wjp epiyapy; 
fy;yPuy; nraypog;G  

30 – 80 
ehl;fs;  

va;l;]; (AIDS) 
 

kdpj jilfhg;G 
Fiwg;G itu]; 
(HIV) 

epzePh; Kbr;Rfs; 
nghpjhjy;> ePz;l ehs; 
fha;r;ry;> ePz;lehs; 
tapw;Wg;Nghf;F> cly; 
vil Fiwjy;> ,utpy; 
tpah;j;jy;  

2 – 6 
thuq;fs; 
Kjy; 10 
Mz;LfSf;F 
NkYk;  
 

 
Nehapd; ngah; Neha;f;fhuzp mwpFwpfs; Neha; 

ntspg;gLk; 
fhyk;  

G+Q;ir ghy;tpidj; njhw;W (Fungal STI)  
Nfd;bbah]p]; 
(Candidiasis)  

Nfd;blh 
my;gpfd;]; 
(Candida 
albicans)  

• tha;> njhz;il> 
Flw;ghij kw;Wk; 
fytpf;fhy;tha; 
Mfpa gFjpfspy; 
jhf;fk;  

 
 
- 

  • fytpf;fhy;thapy; 
mhpg;G (m) Gz;fs;  

• fytpf;fhy;tha; 
jputk; kpifg; 
Nghf;F  

• typAld; rpWePh; 
fopj;jy;  

 

GNuhl;NlhNrhth ghy;tpidj; njhw;W (Protozoan STI) 
biuNfhNkhdp biuNfhNkhdh]; • fytpf;fhy;tha; 4 – 28  
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ahrp]; 
(Trichomoniasis) 

th[pdhyp]; 
(Trichomonas 
vaginalis)  

mow;rp> gr;ir 
kQ;rs; fye;j 
fytpf; fhy;tha; 
jput ntspg;ghL> 
mhpg;G kw;Wk; 
vhpr;ry; czh;T> 
rpWePh; tbFoy; 
mow;rp> tpe;jf 
Nky; RUs; ehs 
mow;rp> GNuh];Nll; 
Rug;gp mow;rp  

ehl;fs; 

 

• etPd njhopy;El;gq;fs; %yk; fUg;igtha; Gw;WNeha; jhf;Ftjw;F 
Kd; Vw;gLk; Ke;ija khw;wq;fisf; fz;lwpayhk;. vdNt> 30 
taJf;F Nkw;gl;l ngz;fSf;F Mz;Lfs; xU Kiw ghpNrhjid 
nra;J nfhs;s ghpe;Jiuf;fg;gLfpd;wJ. jLg;g+rpfs; %yk; fUg;igtha; 
Gw;WNeha;> tuhky; jLf;fyhk;. ghy;Gz;fs; nray;ghl;Lf;F tUtjw;F 
Kd;Ng> mjhtJ>9 Kjy; 13 taJ cila ngz;fSf;F HPV 
jLg;G+rp NghLtjd; %yk; Kjdpiy jLg;G njhlq;FfpwJ. tho;f;if 
Kiwapy; khw;wk; nra;tJk; fUg;igtha; Gw;WNeha; tuhky; jLf;f 
cjTfpd;wJ. rj;jhd czT> Gifapiy gad;ghL jtph;j;jy;> 
,staJ jpUkzj;ij jtph;j;jy;> xhpiz ,dg;ngUf;f Kiw kw;Wk; 
rPuhd clw;gapw;rp Nghd;wd %yk; fUg;igtha; Gw;WNeha; Njhd;Wk; 
tha;g;ig Fiwf;fyhk;.  

 
TNHSP – (Tamil Nadu Health Systems project) jkpof murpd; kf;fs; 
ey;tho;Tj;Jiwapd; mq;fkhd jkpo;ehL Rfhjhu mikg;Gj;jpl;lk;> 
fUg;igtha; Gw;WNeha; kw;Wk; khh;gfg; gw;WNehiaf; fz;lwpAk; 
ghpNrhjidfis ,ytrkhfr; nra;fpd;wd.  
 
kyl;Lj;jd;ik (Infertility):  
 

• jilaw;w ghypa ,iz tho;tpw;Fg; gpFk; fUTw ,ayhik my;yJ 
Foe;ijia cUthf;f ,ayhik kyl;Lj;jd;ik vdg;gLk;. mjhtJ> 
xU Mz; xU ngz;zpd; mz;lj;ij fUTwr; nra;Ak; mstpw;F 
jukhd my;yJ NghJkhd vz;zpf;ifapy; tpe;J nry;fis cUthf;f 
,ayhik my;yJ xU ngz;zhy; fUj;jhpf;f ,ayhjj; jd;ik 
kyl;Lj;jd;ik vdg;gLk;.  

 
• gpl;A+l;lhp Rug;gp my;yJ ,dg;ngUf;f cWg;Gfspy; fl;bfs; 

cUthjy;> ,dg;ngUf;f `hh;Nkhd;fs; cw;gj;jpf;Ff; fhuzkhd 
kugZf;fspy; Vw;gLk; jpBh; khw;wq;fs;> fUg;igtha; kw;Wk; 
mz;lehsq;fspd; Fiwtsh;r;rp> ,stajpy; Cl;lr;rj;Jf; FiwghL 
Nghd;w fhuzq;fshy; kyl;Lj;jd;ik Vw;gLfpd;wJ.  

 

• ePz;l fhy kd mOj;jj;jhy; cly; eyj;jpd; gy;NtW $Wfspy; 
Fwpg;ghf khjtplha; Row;rpapy; ghjpg;Gfs; Vw;gLfpd;wd. fhl;kpak; 
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Nghd;w fd cNyhfq;fs; nfhz;l er;Rg;nghUl;fis cl;nfhs;sy;> 
jPtpu Fbg;gof;fk;> Gifapiy er;Rg;nghUl;fis cl;nfhs;sy;. jPtpu 
Fbg;gof;fk;> Gifapiy kw;Wk; Nghijg;nghUs; gad;ghL> ,d nry; 
Rug;gpfspd; ghjpg;G kw;Wk; mjpf taJ MfpaitAk; kyl;Lj; 
jd;ikf;Ff; fhuzkhfpd;wd.  

 
kyl;Lj; jd;ikf;fhd gpw fhzuz;q;fs;:  
 

• ,Lg;Gf;Fop tPf;f Neha; (PID), fUg;ig jirehh;f; fl;bfs;> fUg;ig 
cl;gly mow;rp Nghd;wit ngz;fspd; kyl;Lj;jd;ikf;fhd 
nghJthd fhuzq;fs; MFk;.  
 

• ngz;fspd; clypy; nfhOg;G msT Fiwjy; my;yJ grpapd;ik. 
mjhtJ cly; vil $btpLNkh vd;w mr;rj;jhy; czT cz;gjpy; 
Vw;gLk; kdeyf;NfhshW.  
 

• Mz;fs; ,Wf;fkhd cilfs; mzptjhy; tpe;jfj;jpd; ntg;gepiy 
cah;e;J tpe;J nry; cw;gj;jp ghjpf;fg;gLjy;.  
 

• ed;F fPopaq;fhj tpe;jfk; kw;Wk; NthpNfhrPy; vdg;gLk; tpijg;ig 
rpiufspd; tPf;fk;. 
 

• tpe;jfk; kw;Wk; mz;lfq;fspd; Fiw tsh;r;rp. 
 

• ngz;fspy; jd; tho;f;ifj; Jizthpd; tpe;Jnry;fSf;F vjpuhf 
vjph;g;Gg; nghUs; cUthjy;.  
 

• Mz;fspy; jq;fs; nrhe;j tpe;J nry;fSf;F vjpuhf Rajilfhg;G 
tpisT cUthjy;. 
 
midj;J ngz;fSk; mz;lq;fSld; gpwf;fpd;wdh;. Mdhy; rpyUf;F 
fUg;ig ,Uf;fhJ. ,e;epiyf;F "Nkah; Nuhfplhd;];fp Neha;f; 
FiwghL" (Mayer – Rokitansky Syndrome) vd;W ngah;.  

 
,dg;ngUf;f Jiz njhopy; El;gq;fs; (Assisted Reproductive 
Technology – ART):  
 

• ,dr;nry;fs; my;yJ kw;Wk; fUKl;ilfis clYf;F ntspapy; 
ifahz;L fh;g;gk; milar; nra;Ak; nray;Kiwj; njhFg;G 
,dg;ngUf;fj; Jiz njhopy; El;gk; vdg;gLk;. ,J kyl;Lj; 
jd;ikAila jk;gjpfs; fUj;jhpf;Fk; tha;g;Gf;fis mjpfhpf;fpd;wJ. 
,j;njhopy; El;gj;jpy; fUg;igapDs; tpe;jZf;fis nrYj;Jjy; (IUI), 
cly; ntspf; fUTWjy; (IVF) fUKl;ilia mz;l ehsj;jpDs; 
nrYj;Jjy; (ZIFT) ,dr; nry;fis mz;l ehsj;jpDs; nrYj;Jjy; 
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(GIFT), fU ,khw;wk; (ET), mz;l nry; irl;Nlhgpshrj;jpDs; tpe;J 
nry;fis nrYj;Jjy; (ICSI), fU gjpTf;F Kd;Ng kugpay; 
Fiwfisf; fz;lwpjy;> mz;lnry; kw;Wk; tpe;J nry;fs; jhdk; 
kw;Wk; thlifj; jha;ik Mfpad mlq;Fk;.  

 
fUg;igapDs; tpe;J nry;fis cl;nrYj;Jjy; (IUI): 
 
• ,r;nray; Kiw Fiwe;j vz;zpf;ifapy; tpe;J nry;fis cw;gj;jp 

nra;Ak; Mz;fSf;Fr; nra;af;$ba rpfpr;ir KiwahFk;. ,k;Kiwapy; 
fzth; my;yJ cly; eykpf;f tpe;Jf; nfhilahshplkpUe;J tpe;J 
jputk; Nrfhpf;fg;gLfpwJ. mz;lfj;ijj; J}z;b mjpf mz;lnry;fs; 
cw;gj;jp nra;ag;gLfpd;wd. gpd;dh; Nrfhpf;fg;gl;l tpe;J nry;fs; 
Ez;Foy; %yk; fytpf; fhy;tha; topahf fUg;igapDs; 
nrYj;jg;gLfpd;wd. gpd;dh;> tpe;J nry;fs; mz;l ehsj;ij Nehf;fp 
ePj;jpr; nrd;W fUTWjy; epfo;e;J ,ay;ghd fh;g;gk; Vw;gLfpd;wJ.  

 
cly;ntspf; fUTWjy; (IVF) my;yJ Nrhjidf;Foha; Foe;ij:  
 
• ,j;njhopy; El;gj;jpy; mz;l nry;fs; kw;Wk; tpe;J nry;fs; clYf;F 

ntspapy; Ma;tfj;jpy; ,iza itf;fg;gLfpd;wd. ,t;thW fUTw;w 
xd;W my;yJ mjw;F Nkw;gl;l fUTw;w Kl;ilfs; ngz;zpd; 
fUg;igapDs; nrYj;jg;gLfpd;wd. mq;F mit fUg;ig Rthpy; 
gjpe;J tsuj; njhlq;Ffpd;wd. kPjKs;s cghp tsh;fUf;fs; 
ciwepiy gjg;gLj;Jjy; (cryopreservation) Kiwapy; vjph;fhyj; 
Njitf;F ghJfhf;fg; gLfpd;wd. njhlf;fj;jpy;> ,j;njhopy; 
El;gkhdJ tsuhj> milgl;l kw;Wk; ghjpg;gile;j mz;lehsk; 
nfhz;l ngz;fSf;Fg; gad; mspj;jJ. jw;NghJ ,j;njhopy; El;gk; 
gy;NtW fhuzpfshy; Vw;gLk; kyl;Lj; jd;ikia epth;j;jp nra;ag; 
gad;gLfpd;wJ. mz;lfjijj; J}z;Ljy;> mz;l nry;fis 
ntspf;nfhzh;jy;> fUTwr; nra;jy;> fUtsh;g;G kw;Wk; fU ,lkhw;wk; 
Mfpad ,j; njhopy; El;g Row;rpapd; mbg;gilg; gbepiyfs; MFk;.  

 

• hCG Crpia clypy; nrYj;jpa 34 Kjy; 37 kzp Neuk; fopj;J 
nghJ kaf;f%l;ly; nra;J rpwpa mWit rpfpr;ir %yk; kPnahyp 
topfhl;biag; gad;gLj;jp ngz;zpd; mz;lfj;jpypUe;J mz;lk; 
ntspNa nfhz;L tug;gLfpd;wJ. ,k;Kl;il / mz;lk; gpw 
Gwr;nry;fspypUe;J gphpf;fg;gLfpwJ mNj Ntisapy; tpe;J nry;fSk; 
rpwg;G Clfj;ijg; gad;gLj;jp jahh; nra;ag;gLfpd;wd. gpd;dh;> 
,dr;nry;fs; xd;whf Nrh;f;fg;gLfpd;wd. xU Kl;ilia fUTwr; 
nra;a 10>000 Kjy; 100>000 efUk; jpwDila tpe;jZf;fs; 
Njitg;gLfpd;wd. gpd;dh; fUKl;ilahdJ nry; gphpjYf;F 
cl;gLj;jg;gl;L vl;L nry;  

 

fU ciwepiy Fsp&l;Lk; Kiw:(Cryopreservation or freeting) xU 
cly;ntspf; fUTWjy; epfo;tpy; Njitf;F mjpfkhd fUf;fs; 
cUthdhy; cghpfUf;fs; ciwepiy Fsp&l;Lk; Kiw %yk; 
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ghJfhf;fg;gLfpd;wd Njitahd Neuj;jpy;> ciwe;j fUit 
khw;wpg;nghUj;jp (FET)fUj;jhpg;gjw;fhd $Ljy; tha;g;Gfisg; ngwyhk;. 
,jdhy;> kPz;Lk; mz;lfj;ijj; J}z;b mz;l nry;fis vLf;f 
Ntz;ba Njitapy;iy.  
 
• fUf;Nfhs epiyapy; fUg;igapDs; nrYj;jg;gLfpd;wJ. 8 nry; 

epiyf;F Nkw;gl;l fUit fUg;igapDs; nrYj;Jk; Kiw "fUkhw;W 
njhopy; El;gk;" vdg;gLk;.  

 
fUKl;ilia mz;l ehsj;jpDs; nrYj;Jjy; (Zygote intra fallopian 
transfer – ZIFT):  
 

• gpsh];Nlhkpah;fisf; nfhz;l fUKl;il Nyg;uh];Nfhg;gp Kiwapy; 
mz;l ehsj;jpDs; nrYj;jg;gLfpwJ. fUKl;ilapy; ,ay;ghd 
nry;gphpjy; epfo;e;J fUf;Nfhsk; Njhd;wp fUg;igia Nehf;fp efh;e;J 
gjpfpd;wJ.  
 

fUg;ig cs; ,lkhw;wk; (Intra Uterine Transfer – IUT):  
 
• 8 gpsh];Nlhkpah;fis tpl mjpfkhd nry;fisf; nfhz;l fUthdJ 

fUg;igapDs; nrYj;jg;gl;L KOtsh;r;;rp milfpwJ.  
 
mz;l ehsj;jpDs; ,dr;nry; ,lkhw;wk; (Gamete Intra fallopian 
transfer – GIFT),k;Kiwapy;> mz;lfj;jpypUe;J Kl;ilfs; 
Nrfhpf;fg;gl;L tpe;J nry;fSld; Nrh;j;J xU mz;l ehsj;jpDs; 
itf;fg;gLfpd;wJ. fUTWjy; epfo;e;j gpd; cUthFk; fUKl;il 
fUg;igia Nehf;fp efh;e;J fUg;igapd; cl;glyj;jpy; gjpfpd;wJ.  
 
mz;l irl;Nlhgpshrj;jpDs; tpe;J nry;fis nrYj;Jjy; (Intra 
cytoplasmic sperm injection – ICSI):  
 

• ,k;Kiwapy; xNu xU tpe;J nry;iy Kl;ilapd; Ftpag;Gs;spapy; 
nrYj;jp fUTwr; nra;ag;gLfpd;wJ. mjhtJ> Kl;ilapd; 
irl;Nlhgpshrj;jpw;Fs; tpe;J nry;yhdJ kpf ftdkhfr; 
nrYj;jg;gLfpd;wJ. ,jpy; fUTWjy; tPjk; 75 Kjy; 85% MFk;. 
fUKl;il 8 nry; fUf;Nfhs epiyia mile;j cld; ngz;zpd; 
fUg;igf;Fs; khw;wg;gl;L fh;g;gkilar; nra;ag;gLfpd;wJ.  

 
thlifj; jha;ik (Surrogacy):  
 

• jha;ik mila Kbahj ngz;zpw;F my;yJ ngz;fSf;F NtnwhU 
ngz; xg;ge;j Kiwapy; fUitr; Rke;J Foe;ijiag; ngw;Wj;jUk; 
Kiw thlifj; jha;ik vdg;gLk;. ,r;nra;Kiwapy; cly; 
ntspf;fUTWjy; (IVF) Kiwapy; fU cUthf;fg;gl;L thlifj; 
jhapd; fUg;igf;Fs; itf;fg;gl;L fU tsh;f;fg;gLfpwJ. ,jd; %yk; 
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gpwf;Fk; Foe;ijf;F> jha;ik mila Kbahj ngz; jhahFk; NgW 
ngWfpd;whh;.  

 
Mz;fspd; kyl;Lj;jd;ik jLg;G (Male Infertility prevention):  
 

• tpe;J nry;fs; ,y;yhj tpe;J jputk; Fiwe;jgl;rk; ,U Kiw 
ntspg;gl;lhy; ,e;epiyf;f V[_];ngh;kpah (Azoospermia) vd;W ngah;. 
,e;epiy nkhj;j kf;fs; njhifapy; Rkhh; 1% kf;fsplk; 
fhzg;gLfpd;wJ.  

 
tpe;jfj;jpypUe;J tpe;J Nrfhpj;jy; (TESE): 
 
• ,k;Kiwapy;> Ez;zpa mWit %yk; tpijg;igiaj; Jisapl;L 

tpe;jfj;jpypUe;J tpe;J Nrfhpf;fg;gLfpwJ. ,f;fPwy; topahf 
Ez;Nzhf;fp cjtpAld; xd;W my;yJ ,U tpe;jfq;fspYk; cs;s 
tpe;jf Ez;Foy;fis tphptilar; nra;J tpe;J nry; cw;gj;jpahFk; 
gFjpapypUe;J rpwpjsTj; jpRit ntspNa vLj;J tpe;J nry;fspd; 
cw;gj;jp Nkk;gLj;jg;gLfpwJ. ,k;Kiw njhd;ikahd caph;j;jpR 
(Biopsy) njhopy; El;gj;ij tpl Nkk;gl;l KiwahFk;.  

 
fUtpd; FiwghLfis fh;g;gfhyj; njhlf;fj;jpNyNa fz;lwpjy;:  
kPnahyp thpNahl;lk; (Ultrasound scanning):  
 

• kPnahyp gad;ghL xU Mgj;jpy;yh KiwahFk;. ,k; Kiwapy; 
gad;gLj;jg;gLk; flj;jp tapw;Wg; gFjp my;yJ fytpf; fhy;tha;g; 
gFjpapy; nfhLf;Fk; mOj;jk; kpjkhd mnrsfhpaj;ij kl;LNk 
jUfpd;wJ. ,k;Kiwapy; fjph;tPr;Rg; gad;gLj;jg;gLtjpy;iy. kPnahyp 
tiutpia gad;gLj;jp Kjy; Kk;khj fUtsh;r;rpapd; NghNj gpwg;Gj; 
Njjp> fUtpd; vz;zpf;if kw;Wk; fh;g;gfhyj; njhlf;fj;jpy; Njhd;Wk; 
gpur;ridfisf; fz;lwpayhk;.  

 
gdpf;Flj; Jisg;G (Ammiocentesis):  
 

• ,k;Kiwapy; tsh;fUitr; #o;e;Js;s gdpf;Fl jput khjphpiaf; 
nfhz;L FNuhNkhNrhk;fspd; gpwo;r;rpfisf; fz;lwpayhk;. ,r; nray; 
Kiw nghJthf 15 Kjy; 20 thu fUtsh;r;rp nfhz;l fUTw;w 
ngz;fspy; nra;ag;gLfpd;wJ. ,r;nray; Kiwapy; kpf nky;ypa> ePz;l 
Crpia tapw;wiw topahf gdpf;Flg;igf;Fs; nrYj;jp rpwpjsT 
gdpf;Fl jput khjphp Nrfhpf;fg;gLfpd;wJ. ,j;jputj;jpy;> tsh; fUtpd; 
clypypUe;J cjph;e;j nry;fs; fhzg;gLfpd;wd.  

 
kPnahyp epoYU njhopy; El;gk; gy tifg;gLk;. kpfg; nghJthd 
tifahfpa ,Ughpkhz (2D) kPnahyp epoYU> tsh; Foe;ijapd; xU 
gz;ig kl;Lk; tpsf;Fk; jl;ilahd glj;ij kl;LNk jUk;. Kg;ghpkhz 
(3D) epoYU Kiwapy; jpiuapy; njhpAk; epoYUtpd; ePsk;> mfyk;> 
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Mok; Nghd;wtw;iw kUj;Jth; ghh;f;f ,aYk;. ,jdhy;> fUtpd; 
MNuhf;fpa epiyiaAk; mwpa ,aYk;. etPd njhopy; El;gkhd 
ehw;ghpkhz (4D) kPnahyp epoYUitf; nfhz;L kUj;Jth;fs; tsh; 
Foe;ijapd; cz;ikahd mirT Nghd;w Neubr; nray; fhl;rpfis 
Kg;ghpkhzf; fhl;rpAld; mwpayhk;.  
 
Nfhhpahd; Ez; ePl;rp khjphp Ma;T (Chorionic Villus Sampling - CVS) 
 
• Foe;ij gpwg;Gf;F Kd; jha; Nra; ,izg;Gj;jpRtpd; rpW gFjpia 

Ma;T nra;J FNuhNkhNrhk; gpwor;rp VJk; ,Ue;jhy; mwpayhk;.  
 
fU fz;fhzpg;Gf; fUtp (Foetoscope):  
 
• ,f;fUtpiaf; nfhz;L tsh;fUtpd; ,jaj; Jbg;G tPJk; kw;Wk; 

fh;g;gfhy ,Wjpapy; eilngWk; nray;fs; kw;Wk; gpurt typ 
Nghd;wdtw;iwf; fz;lwpayhk;. tsh;fUtpd; ruhrhp ,jaj;Jbg;G tPjk;> 
epkplj;jpw;F 120 Kjy; 160 Jbg;Gfs; MFk;. fUtpd; ,ay;Gf;F 
khwhd ,jaj; Jbg;G tPjk; Mf;]p[d; gw;whf;Fiw my;yJ gpw 
gpur;ridfisAk; ,f;fUtp fhl;LfpwJ.  

 
• lhg;sh; fUtp vd;Dk; ifalf;fkhd fz;fhzpg;Gf; fUtp tsh;fUtpd; 

,jaj; Jbg;G tPjj;ijf; fz;lwpag; gad;gLfpd;wJ. ngUk;ghYk;> 
kfg;Ngwpd; NghJ njhlh; kpd;dZ fU fz;fhzpg;G nra;ag;gLfpd;wJ.  

 
 
❖ ,dg;ngUf;f cWg;Gfspd; ,ay;ghd nray;ghl;Lf;F cjTtjhy; 

itl;lkpd; E kyl;Lj; jd;ikf;nfjph; itl;lkpd; vd 
miof;fg;gLfpwJ.  
 

❖ ,dg;ngUf;f `hh;Nkhd;fs; mNlhy;/g;gpA+nldd;l; (Adolf 
Butenandt) vd;gtuhy; fz;lwpag;gl;lJ.  
 

❖ xt;nthU Mz;Lk; [_iy 11> cyf kf;fs; njhif jpdkhf 
filgpbf;fg;gLfpd;wJ.  
 

❖ xt;nthU Mz;Lk; brk;gh; 1> cyf va;l;]; jpdkhd 
mDrhpf;fg;gLfpd;wJ.  
 

❖ Njrpa va;l;]; fl;Lg;ghl;L mikg;G NACO, 1992 Mk; Mz;L 
cUthf;fg;gl;lJ.  
 

❖ fpue;jp kw;Wk; ntl;ilNeha; nghJthf rh;tNjr Neha;fs; 
vd;wiof;fg;gLfpd;wd.  
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10 k; tFg;G 
myF 17 - jhtuq;fs; kw;Wk; tpyq;Ffspd; 

,dg;ngUf;fk; 
 
kdpjhpy; ghy; ,dg;ngUf;fk;:  
 
kdpjdpy; Mz;,kw;Wk;ngz;,dg;ngUf;f cWg;Gfs; cs;sikg;gpYk; 
nray;ghLfspYk; NtWg;gLfpd;wd. NfkPl;Lfs; (,dr;nry;),iztpd; 
%yk; Gjpa capupdq;fs; Njhw;Wtpf;fg;gLfpd;wd.  
..  

• ghy; ,dg;ngUf;fj;jpd; tpisthf ,uz;L xw;iwka ,dr;nry;fs; (Mz; 
kw;Wk; ngz; ,dr;nry;fs;) ,ize;J ,ul;ilkaj; jd;ikAila 
fUKl;il (irNfhl;) cUthfpwJ.  
 

• ,dg;ngUf;f kz;lyj;jpd; cWg;Gfs; Kjy; kw;Wk; ,uz;lhk; epiy ghy; 
cWg;Gfs; vd ,U itffshfg; gphpf;fg;gl;Ls;sd.  
 

• Mz;fspy; tpe;jfq;fSk; ngz;fspy; mz;lfq;fSk; Kjy;epiy ghy; 
,dg;ngUf;f cWg;GfshFk;.  
 

 
Mz; ,dg;ngUf;f cWg;G – te;jfj;jpd; mikg;G:  

• tpe;jfk; Mz; ,dg;ngUf;f Rug;gpahFk;. ,J Kl;il tbtKilaJ. 
tapw;Wf;Fopapd; ntspg;Gwj;jpy; fhzg;gLk; ig Nghd;w ,e;j mikg;G 
tpijg;ig (Scrotum) vd;W miof;fg;gLfpwJ.  

 
• xt;nthU tpe;jfj;ijAk; #o;e;Js;s ehhpioj;jpR mLf;F bA+dpfh 

my;G[pdpah vd miof;fg;gLfpwJ. tpe;jfk; ,e;j mLf;fpd; gy ,ilr; 
Rthpdhy; gpukpL tbtKila gphpTfshfg; gphpf;fg;gl;Ls;sJ. mjpy; 
nrkpdpngu]; Foha;fs;>nrhpNlhyp nry;fs; kw;Wk; yPbf; nry;fs; Mfpait 
(,ilaPl;Lr; nry;fs;) mike;Js;sd.  

 
• tpe;jZthf;f epfo;thdJ nrkpdpngu]; Foy;fspy; eilngWfpwJ. 

nrh;Nlhyp nry;fs; MjuT nry;fshFk;. ,it tpe;J cUthf;fj;jpw;Fj; 
Njitahd czT+l;lj;ij mspf;fpd;wd. gd;Kf mikg;igf; nfhz;l yPbf; 
nry;fs; nrkpdpngu]; Foy;fSf;fpilapy; mike;J nl];Nlh];Buhidr; 
Ruf;fpd;wd. ,J tpe;jZthf;f epfo;itj; Jtf;FfpwJ.  

 
ngz; ,dg;ngUf;f cWg;G – mz;lfj;jpd; mikg;G:  
 
• mz;lfk; tapw;wpd; mbg;gFjpapy; gf;fj;jpw;F xd;whf mike;Js;dJ. 

ghjhk; tbtpyhd ,it ngNyhg;gpad; ehsq;fspd; gf;fthl;L Kidapy; 
mike;Js;sd.  

 
• xt;nthU mz;lfKk; ntspg;Gw fhh;nlf;i]Ak; (Gwzp)> cl;Gw 

nkLy;yhitAk; ngw;Ws;sJ. ,izg;Gj;jpRthyhd tiyg;gpd;dy; 
mikg;Gila ];l;Nuhkhf;fshy; fhh;nlf;]; cUthf;fg;gl;Ls;sJ. ,it 
,dr;nry; vgpjPypaj;jhy; thpirg;gLj;jg;gl;Ls;sd. fpuhDNyhrh nry;fs; 
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vd;wiof;fg;gLk; vgpjPypay; nry;fs; mz;lfj;jpYs;s mz;lj;ijr; #o;e;J 
Kjy;epiy ghypf;fps;fis cUthf;Ffpd;wd. mz;lk; (Kl;il) 
tsh;r;rpAWk;NghJ> ghypf;fps;fSk; mstpy; nghpjhfp> jputk; epuk;gpa 
fpuh/gpad; ghypf;fps;fshfpd;wd.  

 
,dr;nry; cUthf;fk; (Nfkpl;Nlhn[dp]p];)  
 
Mz;fspy; tpe;JTk;> ngz;fspy; mz;lKk; (Kl;il) cUthjy; vd;gJ 
,dr;nry; cUthf;fk; vd;W miof;fg;gLfpwJ. ,J tpe;J nry; 
cUthf;fk; (tpe;J cUthjy;) kw;Wk; mz;lnry; cUthf;fk; 
Mfpatw;iw cs;slf;fpaJ. ,jd; %yk; xw;iwka nry;fis cila 
,dr;nry;fs; cUthf;fg;gLfpd;wd.  
 
kdpj tpe;Jtpd; mikg;G:  
 
tpe;J nry;yhdJ jiy> eLg;gFjp kw;Wk; thy; Mfpatw;iwf; 
nfhz;Ls;sJ. tpe;J nry;ypd; ePz;l jiyg;gFjp RUq;fpa cl;fUitf; 
nfhz;Ls;sJ. njhg;gp Nghd;w kd; Kidg;gFjp mf;NuhNrhk; vd;W 
miof;fg;gLfpwJ. fUTWjypd; NghJ tpe;JthdJ mz;lj;jpDs; 
Eiotjw;Fj; Njitahd `aYuhdpNl]; vd;Dk; nehjpia mf;NuhNrhk; 
nfhz;Ls;sJ. jiyiaAk; eLg;gFjpiaAk; ,izf;fpd;w FWfpa 
fOj;Jg; gFjpahdJ nrd;l;hpNahiy cs;slf;fpAs;sJ. 
ikl;Nlhfhz;l;hpahthy; Md eLg;gFjp thy;gFjp efh;tjw;Fj; Njitahd 
Mw;wiy mspf;fpwJ. tpe;Jtpd; efh;thdJ fUTWjYf;F mtrpakhfpwJ.  
 
mz;lj;jpd; mikg;G:  
 
Kjph;r;rpaile;j mz;lk; my;yJ Kl;ilahdJ Nfhs tbtkhdJ. 
mz;lkhdJ fUTzT mw;wJ. ,J mjpfsT irl;Nlhgpshrj;ijAk;> 
cl;fUitAk; nfhz;Ls;sJ. mz;lkhdJ %d;W rt;Tfshy; 
#og;gl;Ls;sJ. gpsh];kh glykhdJ cl;Gw nkype;j Nrhdh ngYrplh 
kw;Wk; ntspg;Gw jbj;j fNuhdh NubNal;lhthYk; #og;gl;Ls;sJ. 
fNuhdh NubNahl;lh ghypf;fps; nry;fshy; MdJ. mz;lj;jpd; Nkw;Gw 
glyj;jpd; rt;T tpl;lypd; rt;T vd;wiof;fg;gLfpwJ. mz;lj;jpd; 
Nkw;gug;gpw;Fk; Nrhdh ngYrplhtpw;Fk; ,ilg;gl;l jputk; epuk;gpa 
,ilntsp nghptpl;lypd; ,ilntsp vd;W miof;fg;gLfpwJ.  
 
 
khjtplha; Row;rp – mz;lk; tpLgLjy;:  
 
ngz;fspd; tho;tpy; ,dg;ngUf;f fhyj;jpy; epfOk; Row;rp Kiwapyhd 
fhy xOq;F khw;wNk khjtplha; Row;rp vdg;gLk;. ngz;fspy; khjtplha; 
Row;rpahdJ 11 taJ Kjy; 13 tajpw;Fs; Muk;gpf;Fk; epiy G+g;giljy; 
vdTk;> 48 taJ Kjy; 50 tajpw;Fs; KbtilAk; epiy khjtpilT 
(Menopause) vdTk; miof;fg;gLfpwJ.  
 
khjtplha; Row;rpia cs;slf;fpa 4 epiyfshtd:  
 
 1. khjtplha; my;yJ mopT epiy  
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 2. ghypf;Fyhh; my;yJ ngUf;f epiy  
 3. mz;lk; tpLgLk; epiy  
 4. Y}l;bak; my;yJ cw;gj;jp epiy  
 
mz;lfk; kw;Wk; fUg;igapy; ,e;epfo;thdJ xNu Neuj;jpy; xj;jpirthf 
eilngWfpJ. gpl;A+l;lhp `hh;Nkhd; kw;Wk; mz;lfj;jpd; `hh;Nkhd;fs;  
(LH and FSH) (<];l;Nuh[d; kw;Wk; GNuhn[];buhd;) mz;lfk; kw;Wk; 
fUg;igapy; Vw;glf;$ba khw;wq;fisj; J}z;Lfpd;wd.  
 

epiy ehl;f
s; 

mz;lfj;jpy; 
epfOk; 
khw;wq;fs; 

fUg;igapy; 
epfOk; khw;wq;fs; 

`hh;Nkhd;fsp
y; epfOk; 
khw;wq;fs;  

khjtplh
a; epiy 

4 – 5 
ehs;f
s; 

Kjy;epiy 
ghypf;fps;fspd; 
tsh;r;rp 

fUg;igapd; 
vz;Nlhnkl;hpaj;jp
d; cl;Rth; 
chpe;J Vw;gLk; 
,uj;jg; Nghf;F  

GNuhn[];buh
d; kw;Wk; 
<];l;Nuh[d; 
msT 
Fiwjy;  

ghypf;F
yhh; 
epiy 

6 – 
13 
ehs;f
s; 

Kjy;epiy 
ghypf;fps;fs; 
tsh;r;rpaile;
J 
Kjph;r;rpaile;
j fpuhgpad; 
ghypf;fps;fsh
jy; 

ngUf;f 
epiyapdhy; 
vz;Nlhnkl;hpak; 
Gj;jhf;fk; 
ngWjy; 

FSH kw;Wk; 
<];l;Nuh[d; 
mjpfhpg;G  

mz;lk; 
tpLgLk; 
epiy 

14-k; 
ehs; 

fpuhgpad; 
ghypf;fps; 
ntbj;J 
mz;lk; 
tpLgLjy; 

vz;Nlhnkl;hpaj;jp
d; Rth; 
jbkdhfpwJ 

LH – d; cr;r 
epiy 

Y}l;ba
y; epiy  

15 - 
28 
ehs;f
s; 

fhypahd 
fpuhgpad; 
ghypf;fps; 
tsh;r;rpAw;W 
fhh;g];Y}l;ba
khjy; 

Kl;ilapy; 
fUTWjy; 
epfo;e;jhy; 
vz;Nlhnkl;hpak; 
fUgjpTf;F 
jahuhfpwJ. 
fUTWjy; 
epfohjNghJ 
fhh;g];Y}l;bak; 
rpije;J 
fUg;igapd; Rth; 
chpe;J fUTwhj 
Kl;il 
,uj;jj;Jld; 
ntspNaWk; 

LH kw;Wk; 
FSH 
Fiwjy;> 
fhh;g]-; 
Y}l;baj;jpdh
y; cw;gj;jp 
nra;ag; gl;l 
GNuhn[];b- 
uhd; msT 
Fiwe;J 
khjtplha; 
Vw;gLk;.   
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fUTWjy; Kjyhd fUtpd; tsh;r;rp:  
fUTWjy;:  
 
kdpjhpy; mff;fUTWjyhdJ> gpwg;GWg;Gg; ghijapy; cs;s 
mz;lehsj;jpd; Mk;Gy;yh gFjpapy; eilngWfpwJ. 
ghypf;fpspypUe;J tpLgl;l mz;lk; 24 kzp Neuk; kl;LNk capUld; 
,Uf;Fk;. vdNt fUTWjy;> mz;lk; tpLgl;l 24 kzp 
Neuj;jpw;Fs;shf eilngw Ntz;Lk;. mz;lj;jpDs; EioAk; tpe;J> 
mjDld; ,ize;J fUKl;ilia (irNfhl;) cUthf;Fk; 
epfo;tpw;F fUTWjy; vd;W ngah;. ,e;j irNfhl; fUTw;w Kl;il 
MFk;.  
 
nghJthf xt;nthU khjKk; xU Kl;ilahdJ mz;lj;jpy; 
Kjph;r;rpAWfpwJ. mz;lk; my;yJ Kl;ilahdJ ghypf;fpspypUe;J 
ntbj;J ntspNaw;wg;gLtJk; mz;lk; tpLgLk; epiy (Ovulation) 
vdg;gLk;. fUTw;w Kl;iliag; ngWtjw;F fUg;igahdJ 
xt;nthU khjKk; jd;idj; jahh;g;gLj;JfpwJ. fUTw;w Kl;il 
gjptjw;F VJthf fUg;igapd; cl;Rth; jbkdhfTk;> kpUJthfTk; 
khWfpwJ.  
 
fUTw;w kw;Wk; fUTwh epiyiaj; njhlh;e;J Vw;gLk; khw;wq;fs;:  
fUTw;w fhyk; Kjy; fh;g;gfhyk; KbAk; tiu fhh;g];Y}l;baj;jhy; 
Ruf;fg;gLk; GNuhn[];buhd; vd;Dk; `hh;Nkhd; fUg;igapd; Rtiu 
jbkdhfTk; kw;Wk; kw;w ghypf;fps;fs; Kjph;r;rpailtijj; jLj;Jk; 
guhkhpf;fpwJ.  
fUTwh epiyapy;> fhh;g];Y}l;bak; moptjd; fhuzkhf Kl;il 
rpijTw;W fUg;igapd; cl;Rth; nkJthf chpe;J ,uj;jk; kw;Wk; 
Nfhiog; nghUis khjtplha; Row;rpapd; %yk; ntspNaw;WfpwJ.  
 
gpsj;jy; kw;Wk; fUf;Nfhskhjy; 
 
fUTw;w Kl;ilapd; Kjy; gpsj;jy; epfo;thdJ 30 kzp Neuj;jpy; 
eilngWfpwJ. fUKl;ilapy; epfOk; tpiuthd kiwKf nry; 
gFg;gpd; %yk; gy nry;fis cila gpsh];Lyh cUthjy; 
gpsj;jy; vdg;gLk;. ,J rpwpa nry;fshyhd ntspg;Gw 
glyj;ijAk;> nghpa nry;fshyhd cl;Gw glyj;ijAk; 
cs;slf;fpaJ.  
 
gjpj;jy;:  
 
fUTWjYf;Fg;gpd; 6 Kjy; 7 ehs;fSf;Fs; fUKl;ilahdJ 
gpsh];Nlhrp];l; vd;Dk; epiyapy; fUg;igapd; Rthpy; 
(vz;Nlhnkl;hpak;) gjpa itf;fg;gLfpwJ. ,e;epfo;tpw;F gjpj;jy; 
vd;W ngah;.  
 
Nf];l;Uyhthf;fk;:  
 
kW rPuikg;gpd; %yk; gpsh];LyhthdJ Kjd;ik fUf;Nfhs 
mLf;F nry;fis cs;slf;fpa (Gwg;gil> ,ilg;gil> mfg;gil) 
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Nf];l;Uyhthf khw;wkiltJ fUf;Nfhskhjy; vd;W 
miof;fg;gLfpwJ.  
 
cWg;ghf;fk; my;yJ cWg;ghjy;:  
 
fUf;Nfhs mLf;fpd; Gwg;gil> ,ilg;gil kw;Wk; mfg;gil 
nry;fs; fU cUthf;fj;ij Jtf;Ffpd;wd. cWg;ghf;fj;jpd; NghJ> 
fUf;Nfhsj;jpd; NtWgl;l mLf;FfspypUe;J gy;NtWgl;l 
cWg;Gfs; cUthfpd;wd.  
 
jha; Nra; ,izg;Gj;jpR cUthf;fk;:  
 
jha; Nra; ,izg;Gj; jpRthdJ jl;L tbtkhd> fUg;igr; RtUld; 
,ize;j> tsUk; fUtpw;Fk; jha;f;Fk; ,ilNa jw;fhypf 
,izg;ig Vw;gLj;Jk; xU mikg;ghFk;. ,J czTg; 
nghUs;fspd; ghpkhw;wk;> Mf;]p[d; guty;> iel;u[d; fopTfis 
ntspNaw;WtJ kw;Wk; fhh;gd; il Mf;iril ePf;Fjy; 
Nghd;wtw;iw mDkjpf;fpwJ. NrAld; jha; Nra; ,izg;Gj; jpRit 
,izf;fpd;w ,uj;j ehsq;fisf; nfhz;l nfhb njhg;Gs;nfhb 
vd;wiof;fg;gLfpwJ.  
 
fh;g;gfhyk;:  
 
,f;fhyfl;lj;jpy; fUthdJ fUg;igapy; tsh;r;rpailfpwJ. 
nghJthf kdpjhpy; fh;g;g fhyk; 280 ehs;fshFk;. fh;g;g fhyj;jpy; 
fUg;igahdJ jd;Dila ,ay;G epiyapypUe;J 500 klq;F tiu 
tphptilfpwJ.  
 
Foe;ij gpwg;G:  
 
fh;g;g fhy Kbtpy; jhapd; fUg;igapypUe;J NrahdJ ntsptUk; 
epiyahdJ Foe;ij gpwg;G vdg;gLk;. gpd; gpl;A+l;lhpapy; Ruf;Fk; 
`hh;Nkhdhd Mf;rpNlhrpd; fUg;ig RUq;Ftijj; J}z;LtJld;> 
fUg;igapypUe;J Foe;ij ntsptuj; Njitahd tpiriaAk; 
mspj;J Foe;ij gpwg;ig vspjhf;FfpwJ.  
 
rpy rkaq;fspy;> mz;lfj;jpdhy; ,uz;L Kl;ilahdJ 
ntsptplg;gl;L> ,U NtWgl;l tpe;Jthy; fUTWjy; eilngw;W 
NtWgl;l ,ul;ilah;fs; (Fratemal Twins) cUthf;fpd;wdh;. xU 
Kl;ilahdJ xU tpe;Jthy; fUTwr; nra;ag;gl;L> ,uz;L fUthf 
gpsTgl;lhy; xj;j ,ul;ilah;fs; cUthfpd;wdh;.  
 
ghY}l;Ljy;:  
 
Foe;ij gpwg;gpw;Fg; gpwF> jhapd; ghy; Rug;gpapypUe;J ghy; 
cw;gj;jpahjy; kw;Wk; ntspg;gLjy; ghy;Rug;G my;yJ Nyf;Nlrd; 
vdg;gLk;. Foe;ij gpwg;gpw;Fg; gpwF ghy; Rug;gpapypUe;J Kjd; 
Kjypy; ntsptUk; ghy; nfhy];l;uk; (rPk;ghy;) vdg;gLk;. Kd; 
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gpl;A+l;lhp Ruf;Fk; GNuhyhf;bd; vDk; `hh;Nkhd; ghy; Rug;gpapd; 
Ez;Foy;fspypUe;J ghy; cw;gj;jpahjiyj; J}z;LfpwJ. gpd; 
gpl;A+l;lhpapd; `hh;Nkhdhd Mf;rpNlhrpd; ghy; ntspNaWjiyj; 
J}z;LfpwJ.  
 
Foe;ij gpwg;gpw;Fg; gpwF Kjy; 2 ehl;fspypUe;J 3 ehl;fSf;Fs; 
khh;gfq;fshy; Ruf;fg;gLk; ghy; rPk;ghy; (nfhy]l;uk;) vdg;gLk;. 
gpwe;j Foe;ijf;Fj; Njitahd Neha; vjph;g;Gj; jpwid 
mspf;ff;$ba Neha; vjph;g;Gg; nghUs;fis ,J nfhz;Ls;sJ.  
 

jd; Rfhjhuk;:  
MNuhf;fpakhd tho;tpw;Fk;> jd; Rj;jj;jpw;Fk; ehk; Nkw;nfhs;Sk; 
gapw;rpNa Rfhjhuk; vdg;gLk;. jd; Rfhjhuk; vd;gJ jd;Dila cly; 
eyj;ijg; gw;wp mf;fiw nfhs;SjyhFk;. jd;idr; Rw;wpAs;s 
Rw;Wg;Gwj;jpd; kPJ nfhz;Ls;s mf;fiw r%f Rfhjhuk; vdg;gLk;. 
Rfhjhuj;jpd; Kf;fpa mk;rq;fshtd> cly; Rfhjhuk;> czT Rfhjhuk;> 
ngz;fSf;fhd khjtplha; fhy Rfhjhuk; (Sanitary Hygiene) kw;Wk; 
Rfhjhukhd Rw;Wr;#oy; MfpadthFk;.  
 
cly; Rfhjhuk;: 
midj;J tajpdUf;Fk; mOf;F ePf;fy; vd;gJ Kf;fpakhdjhFk;. ,J 
jhd; Rfhjhuj;ijg; guhkhpf;f toptFf;fpwJ.jpde;NjhWk; Kiwahf 
Fspg;gjd; %yk; ekJ cly; Rj;jkhtJld; fpUkpfsplkpUe;Jk; ek;ikg; 
ghJfhf;fpwJ. jiy Fspg;gjd; %yk; Kbia Rj;jkhf itj;jpUf;fyhk;. 
xt;nthU KiwAk; rhg;gpl;l gpd;G thiaf; fOt Ntz;Lk;. xU ehspy; 
gyKiw iffisf; fOt Ntz;Lk;.  
 
iffs; my;yJ clypidj; Jilg;gjw;F Jz;bidg; gad;gLj;j 
Ntz;Lk;. xt;nthU KiwAk; gad;gLj;jpa gpwF mj;Jz;bid Jitf;f 
Ntz;Lk;. Jzpfs;> iff;Fl;ilfs;> cs;shilfs; kw;Wk; fhYiwfis 
jpde;NjhWk; Jitf;f Ntz;Lk;. ,jd; %yk; cly; Jh;ehw;wk;> 
Neha;j;njhw;W kw;Wk; Njhy; mhpg;gpidj; jLf;fyhk;. 
 
foptiw Rfhjhuk;:  
jd; Rj;jk; kw;Wk; nghJ Rfhjhuj;jpy; ehk; jpde;NjhWk; gad;gLj;Jk; 
foptiw kpf Kf;fpakhdJk;> jtph;f;f KbahjJk; MFk;. ngw;Nwhh;fs; 
jq;fs; Foe;ijfisg; guTk; njhw;W Neha;fspypUe;J ghJfhj;Jf; 
nfhs;s> mth;fSf;F tPL> gs;sp kw;Wk; nghJ ,lq;fspy; foptiwfis 
Kiwahfg; gad;gLj;Jtjw;fhd gapw;rpapidAk; topfhl;LjiyAk; toq;f 
Ntz;Lk;. ,jdhy; Neha;j; njhw;WfisAk;> Neha;fisAk; jtph;f;fyhk;. 
fPo;f;fz;l eltbf;iffs; foptiw Rfhjhuj;ij cWjp nra;fpd;wd.  
 
1. foptiwapd; jiuapid Rj;jkhfTk;> cyh;e;j epiyapYk; guhkhpf;f 

Ntz;Lk;. ,J Neha;j;njhw;W kw;Wk; Jh;ehw;wj;ijf; Fiwg;gjpy; 
cjTfpwJ.  
 

2. foptiwf; Fohapd; ifg;gpbfs;> fjtpd; ifg;gpb> Foha; 
(jpwg;ghd;fs;)> fhfpjj; Jilg;ghd;fs;> kpd; Rtpl;Rfs; kw;Wk; Rth;fs; 
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Nghd;wtw;iw fpUkpehrpdp nfhz;L Rj;jg;gLj;Jtjdhy; jPq;F jUk; 
fpUkpfs; kw;Wk; ghf;Bahf;fs; nfhy;yg;gLfpd;wd.  
 

3. foptiwg; gad;ghl;bw;F Kd;Dk; gpd;Dk; iffis Rj;jkhf 
Nrhg;gpdhy; fOt Ntz;Lk;.  

 
khjtplha; kw;Wk; ehg;fpd; Rfhjhuk;:  
kfsphpd; Rfhjhuk; Njhy; kw;Wk; ,dg;ngUf;f rpWePuff; Foha;fspy; 
cs;s Neha;j; njhw;wpd; mstpd; mbg;giliaf; nfhz;L mikfpwJ.  
 
khjtplha; Rfhjhuk;:  
ngz;fspd; KOikahd Rfhjhuj;jpy; khjtplha; Rfhjhuj;jpd; guhkhpg;G 
Kf;fpaj;Jtk; ngWfpd;wJ. khjtplha; Rfhjhuj;ijg; NgZjypd; 
mbg;gil topKiwfshtd> 
 
1. ehg;fpd;fis Kiwahf> Fwpg;gpl;l ,ilntspfspy; khw;Wtjd; 

%ykhf fytpf; fhy;thapy; Ez;Zaph;fs; %ykhf Vw;gLk; 
njhw;wpidAk;> gpwg;GWg;Gfspy; cz;lhFk; tpah;itapidAk; 
jLf;fyhk;.  
 

2. gpwg;GWg;Gfis nte;ePiuf; nfhz;L J}a;ikg;gLj;Jtjd; %yk; 
khjtplha; ehs;fspy; Vw;gLk; jirg;gpbg;GfspypUe;J jtph;j;Jf; 
nfhs;syhk;. 
 

3. ,Wf;fkhd Milfisj; jtph;j;J> jsh;thd Milfis mzptjhy;> 
gpwg;GWg;Gfspy; fhw;Nwhl;lj;ij ngWtjd; %yk; tpah;it cUthjy; 
jLf;fg;gLfpwJ.  
 

xt;nthU tUlKk; Nk 28 Mk; Njjp khjtplha; Rfhjhu ehshff; 
nfhz;lhlg;gLfpwJ. ,J ngz; Foe;ijfs; kw;Wk; ngz;fspilNa 
khjtplha; Rfhjhuk; gw;wpa tpopg;Gzh;it Vw;gLj;jp mjd; 
Kf;fpaj;Jtj;ij czh;j;JtjhFk;.  
 
ehg;fpd; Rfhjhuk;:  
ngw;Nwhh;fSk;> Mrphpah;fSk; gs;sp khztpfSf;F ehg;fpd; gad;ghL 
kw;Wk; mjid Kiwahf mfw;WtJ gw;wp tpopg;Gzh;it Vw;gLj;j 
Ntz;Lk;. khztpfSf;F fPo;f;fz;l topfspy; mwpTiu toq;f Ntz;Lk;.  

1. ehg;fpd;fs; kw;Wk; lhk;G+d;]; (cwpgQ;Rfs;) fisg; gad;gLj;jp 
gpwF %lg;gl;l epiyapy; (jhs;fisf; nfhz;L) mg;Gwg;gLj;jg;gl 
Ntz;Lk;. Vnddpy; mit %yk; Neha; guTk;. 
 

2. gad;gLj;jpa ehg;fpd;fs; kw;Wk; lhk;G+d;fis foptiw 
rhjdq;fSf;Fs; Nghlf;$lhJ.  
 

3. gad;gLj;jpa ehg;fpd;fis VhpA+l;bfisg; gad;gLj;jp Kiwahf 
mfw;w Ntz;Lk;.  

Rfhjhu mikr;rfj;jhy; 2011 Mk; Mz;L mwpKfg;gLj;jg;gl;l khjtplha; 
Rfhjhuj; jpl;lj;jpd; %yk; ehg;fpd;fSf;F khdpak; toq;fg;gl;lJ.  
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jkpo;ehl;by; Adpnr/g; mikg;ghdJ> gs;spfspy; ehg;fpd;fis 
vhpg;gjw;fhd kypT tpiy vhpA+l;bfis toq;fpaJld;> mtw;iw 
rpijg;gjw;fhd (kl;fr; nra;jy;) FopfisAk; Vw;gLj;jpaJ.  
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Genetics 

12thcaphpay; 
ghlk;-4 

kuGf; flj;jy; nfhs;iffs; kw;Wk; khWghLfs ; 
 

uPr]; my;yJ Rh fhuzp 
 
• Rh fhuzp my;yJ Rh vjph;g;nghUs; J}z;b ,uj;j rptg;gZf;fspd; 

Nkw;gug;gpy; fhzg;gLfpd;wd. 1940y; fhu;y;Nyz;l;];nla;dh; kw;Wk; 
mnyf;rhz;lh; nta;dh; Mfpa ,UtUk; Kjypy; kfhfhuPr]; vd;Dk; 
uPr]; Fuq;FfspYk; gpwF kdpjdpYk; ,jid fz;Lgpbj;jdh;. Rh 
fhuzp vd;w thh;j;ij jLg;ghw;wy; jUfpd;w D (,k;ANdhn[dpf; D) 
vjph;nghUs; J}z;biaf; Fwpf;fpwJ. D vjph;nghUs; J}z;bia 
ngw;wpUg;gth; RhD cilNahh; (Rh+) vd;Wk; D vjph;g;nghUs; J}z;b 
mw;wth; Rh D mw;Nwhh; (Rh-) vd;Wk; miof;fg;gLth;. ,uj;jj;jpy; 
fhzg;gLk; uPr]; fhuzpahdJ Xq;F gz;ghf kuGtop flj;jg;gLfpwJ. 
,aw;ifahfNt midthpd; gpsh];khtpYk; Df;F vjpuhd 
vjph;g;nghUs;fs; ,Ug;gjpy;iy. Rh-(Rh mw;Nwhh;) ,uj;jk; Rh+ (Rh-
DcilNahh;) ,uj;jj;NjhL njhlh;G Vw;gLfpwNghJ mth;;fs; 
,uj;jj;jpy; Df;F vjpuhd vjph;g;nghUs; cUthfpd;wJ. Mdhy; Rh 
cilNahh; Rh mw;Nwhhpd; ,uj;jj;ijg; ngWk;NghJ vt;tpj 
tpisTfSk; cz;lhtjpy;iy. 

 
ghy; rhh;e;j kuGf;flj;jy; (Sex Linked Inheritance) 
 
• VjhtJ xU ghy; FNuhNkNrhkpy; mike;Js;s kugZ rpy gz;Gfspd; 

kuGflj;jiy eph;zapf;fpd;wJ. ,JNt ghy; rhh;e;j kuGf; flj;jy; 
MFk;. 

 
• X my;yJ Y FNuhNkhNrhkpd; ntt;NtW gFjpfspy; fhzg;gLk; 

kugZf;fs; ghy;rhh;e;j kugZf;fs; vdW miof;fg;gLfpd;wd. 
XFNuhNkhNrhkpd; ntt;NtW gFjpfspy; fhzg;gLk; kugZf;fs; X 
rhh;e;j kugZf;fs; MFk;. YFNuhNkhNrhkpd; ntt;NtW gFjpfspy; 
fhzg;gLk; kugZf;fs; Y rhh;e;j kugZf;fs; my;yJ N`hyhz;bhpf; 
[Pd;fs; (Holandric genes) vd miof;fg;gLfpd;wd. Y rhh;e;j 
kugZf;fSf;F ,izahd my;yPy;fs; X FNuhNkhNrhkpy; ,y;iy. Y 
rhh;e;j kugZf;fs; Y FNuhNkhNrhKld; Nrh;e;Nj flj;jg;gLtjhy; 
Mz; ghypdj;jpy; kl;LNk mit jd; gz;Gfis Gwj;Njhw;wj;jpy; 
ntspg;gLj;Jfpd;wd. ghy; rhh;e;j gz;Gfspd; kuGf;flj;jy; ngz;fis 
tpl  Mz;fspy; nghJthf mjpfk; fhzg;gLfpd;wd. Vnddpy; 
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Mz;fs; n`kpirf]; (Hemizygous)jd;ik nfhz;lth;fshf 
,Ug;gjhy; xU jpBh; khw;w my;yPy; mLj;j jiyKiwf;F flj;jg;gLk; 
NghJ mjw;fhd gz;ig ntspg;gLj;Jfpd;wJ. nt;ntW gFjpfspy; 
cs;s Xrhh;e;j my;yJ Yrhh;e;j kugZf;fs; (xt;thj;jd;ik gFjpfs;) 
Fd;wy; gFg;gpd; NghJ ,iz Nrh;tNjh my;yJ FWf;nfjpu; 
khw;wj;jpy; gq;Fnfhs;tNjh ,y;iy. vdNt Xmy;yJ Y rhh;e;j 
kugZf;fs; kuGtop flj;jg;gLjNy ghy; rhh;e;j kuGf;flj;jy; vd;W 
miof;fg;gLfpd;wJ. 

 
FNuhNkhNrhk; njhFg;G tiuglk; (Karyotyping) 
 
• xU nry;ypy; cs;s FNuhNkhNrhk; njhFjpia KOikahfg; 

gphpj;njLj;J mtw;iw ,izfshf thpirgLj;Jk; njhopy;El;gNk 
FNuhNkhNthk; njhFg;G tiuglk; MFk;. FNuhNkhNrhk; tiuglk; 
(Idiogram) vd;w nrhy; FNuhNkhNrhk;fis glkhf 
fhl;rpgLj;Jjiy Fwpf;Fk;. 
 

FNuhNkhNrhk; njhFg;G tiuglj;jpd; gad;fs; 
 
❖ ghypdq;fis (Mz; kw;Wk; ngz;) milahsk; fhz cjTfpd;wJ. 
❖ ePf;fk; ,ul;bj;jy;> ,lk;ngah;jy; kw;Wk; FNuhNkhNrhk;fs; 

gphpahepiy Nghd;w FNuhNkhNrhk; gpwo;r;rpfis fz;lwpa 
gad;gLfpd;wJ. 

❖ FNuhNkhNrhk; FiwghLfshd xOq;fw;w gd;kak; (Aneuplidy) 
Nghd;wtw;iw fz;lwpa gad;gLfpd;wJ. 

❖ rpw;wpdq;fSf;fpilNaahd ghpzhk cwTfis fzpf;f 
cjTfpd;wJ. 

❖ ,j;njhopy;El;gj;jpd; %yk; kdpjdpy; fhzg;gLk; kugpay; 
Neha;fis fz;lwpayhk;. 

 
nkd;lypd; FiwghLfs; (Mendalian disorders) 
 
• xU kugZtpy; Vw;gLfpd;w kWrPuikg;G my;yJ jpBh;khw;wk;> 

nkz;lypd; Fiwghl;il Vw;gLj;Jfpd;wd. nkz;lypd; kuGf;flj;jy; 
tpjpfspd; gbNa ,it Nra; caphpfSf;Ff; flj;jg;gLfpd;wd. 
jyhrPkpah> my;gpdprk;> gpidy;fPl;NlhePA+hpah> mhpths; nry; 
,uj;jNrhif Neha; kw;Wk; `d;bq;ld; Nfhhpah Nghd;wit 
nkz;lypad; FiwghLfSf;f vLj;Jfhl;LfshFk; ,e;j tifahd 
FiwghLfs;> Xq;F jd;ik my;yJ xLq;Fjd;ik nfhz;Nlh kw;Wk; 
cly; FNuhNkhNrhk; my;yJ ghy; FNuhNkhNrhk; rhh;e;j gz;ghfNth 
,Uf;fyhk;. 

 
FNuhNkhNrhk; gpwo;r;rpfs; (Chromosomal Abnormalities) 
 

• kdpjDila xt;nthU ,ul;ilka(2n) cly;nry;fSk; 46 
FNuhNkhNrhk;fis (23 ,izfs;) ngw;Ws;sd.  FNuhNkhNrhkpd; 
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mikg;G my;yJ vz;zpf;ifapy; Vw;gLfpd;w khw;wq;fs; FNuhNkhNrhk; 
Fiwghl;L Neha;fis cz;lhf;Ffpd;wd.  nghJthf> nry; gpstpy; 
Vw;gLk; gpiofshy; FNuhNkhNrhkpy; Kuz;ghLfs; cz;lhfpd;wd.  
nry;gpuptpd;NghJ FNuhNkhNrhk;fspd; FNuhkl;bfs; ruptu gpupahjjhy; 
xd;Nwh my;yJ mjw;F Nkw;gl;l FNuhNkhNrhk;fspd; vz;zpf;if 
mjpfupj;Njh my;yJ Fiwe;Njh fhzg;gLtJ xoq;fw;w gd;kak; 
(md;A+g;sha;b) vdg;gLk;.  FNuhNkhNrhk;fs; ruptu gpupe;J 
xJq;fhjjhy; ,e;epiy cz;lhfpd;wJ.  xU Fwpg;gpl;l Fiwghl;L 
Nehapd; gz;Gfshf  ntspg;gLfpw gy;NtW milahsq;fSk; 
mwpFwpfSk; rpz;l;Nuhk; vdg;gLk;.  kdpjdpy;>lTd; rpz;l;Nuhk;> lu;du; 
rpz;l;Nuhk;> fpisd;/ngy;lu; rpz;l;Nuhk; kw;Wk; gl;lht; rpz;l;Nuhk; 
Nghd;w FNuhNkhNrhk; Fiwghl;L Neha;fs; fhzg;gLfpd;wd. 

 
,dNkk;ghl;bay;> Gwj;Njhw;w Nkk;ghl;bay; kw;Wk; #o;epiy Nkk;ghl;bay; 
(Eugenics, Euphenics and Euthenics) 
 
m) ,dNkk;ghl;bay; (Eugenics) 
 

• kdpj ,dj;ij Nkk;gLj;Jtjw;fhf kugpay; tpjpfis gad;gLj;JtJ 
,d Nkk;ghl;bay; (Eugenics) vdg;gLk;.  gpuhd;rp]; fhy;ld; vd;gtu; 
1885Mk; Mz;L A+n[dpf;]; vd;w nrhy;iy  cUthf;fpdhu;.  ,jw;F 
“ey;y gpwg;G” vd;W nghUs;.  rpwe;j vjpu;fhy jiyKiwf;fhf> ,d 
Nkk;ghl;bay; tpjpfisg; gad;gLj;jp jiyrpwe;j kf;fisf; nfhz;l 
,dj;njhifia mjpfg;gLj;JJy; kw;Wk; ,ay;gw;w>  FiwghLila 
kf;fspd; ,dj;njhifiaf; Fiwj;jy; mtrpakhfpd;wJ.   

 
• ,d Nkk;ghl;baypy; ,uz;L Kiwfs; cs;sd.  tsuhf;f Kiw 

my;yJ Neu;kiw ,dNkk;ghl;bay;. fl;Lg;gLj;jg;gl;l Kiw my;yJ 
vjpu;kiw ,dNkk;ghl;bay;. 

 
Neu;kiw ,d Nkk;ghl;bay; 
 
• Neu;kiw ,d Nkk;ghl;bay;> rpwe;j my;yJ tpUk;gj;jf;f tsu;fU 

gpshrj;jpid njhlu;e;J epiyahf mjpfupf;fTk; r%fj;jpd; rpwe;j 
tsu;fU gpshrj;jpid ghJfhf;fTk; Kay;fpd;wJ.  fPo;fhZk; 
eltbf;iffis Vw;Wf; nfhs;tjd; %yk; tpUk;gj;jFe;j gz;Gfis 
mjpfupf;f KbAk;.   

 
i. tpUk;gj;jFe;j gz;Gfisg; ngw;wtu;fSf;F kpf Fiwe;j 

tajpNyNa jpUkzk; nra;J itj;jy;. 
 

ii. rpwe;j tsu;fU gpshrj;ij ngWk; nghUl;L tpe;J kw;Wk; mz;l 
tq;fpfis epWtkhdpak; mspj;jy;. 
 

iii. kugpay; kw;Wk; ,d Nkk;ghl;bay; gw;wpa mbg;gil nfhs;iffis 
Nghjpj;jy;. 
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iv. Rw;Wr;#oy; epiyfis Nkk;gLj;Jjy; 

 
v. kugpa Ma;Tfis Kd;ndLj;Jr; nry;yy;. 

 
vjpu;kiw ,d Nkk;ghl;bay; 
 
• FiwghLila tsu;fU gpshrj;jpid r%fj;jpypUe;J ntspNaw;Wk; 

epfo;Nt vjpu;kiw ,d Nkk;ghl;bay; vdg;gLk;. 
 
 ,jw;F fPo;f;fhZk; eltbf;iffs; mtrpakhfpwJ. 
 

i. FiwghLilatu;fis ghypd uPjpapy; jdpikg;gLj;Jjy; 
ii. FiwghLilatu;fis kylhf;Fjy; 
iii. cs; tUifia (Immigration) fl;Lf;Fs; itj;jy; 
iv. jpUkzq;fis Kiwg;gLj;Jjy; 

 
M) Gwj;Njhw;w Nkk;ghl;bay; (Euphenics) 
 

• kdpj kugpa Neha;fis> Neha; mwpFwp rhu;e;J Fzg;gLj;JtJ 
Gwj;Njhw;w Nkk;ghl;bay; my;yJ kUj;Jt nghwpapay; vdg;gLk;.  
A+ngdpf;]; vd;w nrhy;> 1960 Mk; Mz;L N[h];th nylu;ngu;f; 
(Joshua Lederberg)vd;gtuhy; cUthf;fg;gl;lJ.  ,jd; nghUs; 
“,ay;ghd Njhw;wk;” vd;gjhFk;.  ,J gy;NtW kdpj ghuk;gupa 
Neha;fs; Fwpg;ghf gpwg;G top tsu;rpijkhw;wf; FiwghL Nehapid 
fl;Lg;gLj;Jtjpy; gq;FngWfpwJ.  v.fh. gpidy;fPl;NlhD}upah (PKU) 

 
,)#o;epiy Nkk;ghl;bay; (Euthenics) 
 

• Rw;Wr;#oy; epiyfis Nkk;gLj;Jtjd; %yk;. jw;Nghjhd kdpj 
,dj;ij Nkk;gLj;Jk; mwptpay; #o;epiy Nkk;ghl;bay; vdg;gLk;.  
mtu;fSf;F ey;y czT+l;lk;> khrw;w Rw;Wr;#oy; epiyfs;> rpwe;j 
fy;tp kw;Wk; NghJkhd kUj;Jt trjpfis mspg;gjd; %yk; 
#o;epiy Nkk;ghl;bid mila KbAk;. 
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ghlk; - 5 
 

%yf;$W kugpay ; 
kuG flj;jypd; nray; myfhf kugZ 

 
• kugZ vd;gJ> kuGf; flj;jYf;fhd ,aw;gpa kw;Wk; nraypa 

mbg;gil myfhFk;.  1860y; fpupnfu; nkz;ly;> kugZ Nfhl;ghLfis 
Kjd; Kjyhf tpsf;fpdhu;.  Mdhy; mtu; [{d; (my;yJ) kugZ 
vd;w nrhy;iy gad;gLj;jtpy;iy.  mij mtu; ‘fhuzp’(factor) 
vd;Nw mioj;jhu;.  1909y; Nldp~; capupayhsuhd tpy;n`y;k; 
N[h`d;nrd; vd;gtu; kugZ ([{d;) vd;w nrhy;iy cUthf;fpdhu;.  
ghuk;gupakhf flj;jg;gLk; gz;Gfis ,it epu;zapf;fpd;wd vd;gij 
,J Fwpf;fpwJ. 

 
• 1902-y; rl;ld; (Sutton) vd;gtuhy; mwpKfg;gLj;jg;gl;l Nfhl;ghl;by; 

fPo;f;fz;lthW kugZ tiuaWf;fg;gl;Ls;sJ.  FNuhNkhNrhk;fspy; 
epiyahd ,lj;ij Mf;fpukpj;Js;s> nkz;lypd; kuG flj;jy; 
tpjpfis gpd;gw;Wfpd;w kw;Wk; Gw gz;Gfspd; ntspg;ghl;bw;F 
fhuzkhfTk; mikfpd;w jdpj;Jt Jfs;fNs kugZf;fs; vdg;gLk;.  
,it fPo;f;fz;l gz;Gfisg; ngw;Ws;sd. 

 
• xt;nthU capupapYk; cs;s FNuhNkhNrhk;fspd; vz;zpf;ifiatpl> 

kugZf;fspd; vz;zpf;if mjpfk;.  vdNt> xNu FNuhNkhNrhkpy; gy 
kugZf;fs; ,lk; nfhz;Ls;sd.  

 
• kzpNfhu;j;j khiyapy; cs;s kzpfisg; Nghy> xw;iw ePs; 

tupirapy; kugZf;fs; tupirg;gLj;jg;gl;Ls;sd. 
 
• xt;nthU kugZTk; jkf;Fupa kugZ miktplj;ijf;(Locus) 

nfhz;Ls;sd. 
 

• kugZf;fs; my;yPy;fs; vdg;gLk; gy khw;W tbtq;fisf; 
nfhz;bUf;fyhk;. 

 
gbnaLj;jy; (Transcription) 

  
• %yf;$W capupaypd; ikaf;fUj;ij (Central dogma)  gpuhd;rp]; 

fpupf; vd;gtu; cUthf;fpdhu;.  mjd;gb> kugpay; jfty;fs; 
fPo;f;fz;lthW flj;jg;gLfpd;wd.  
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• b.vd;.V. tpd; xU ,ioapypUe;J Mu;.vd;.V ,iof;F nra;jpfs; 
efnyLf;fg;gLk; nray;KiwfNs gbnaLj;jy; vdg;gLk;.  b.vd;.V 
rhu;e;j Mu;.vd;.V ghypnkNu]; vd;w nehjpapd; Kd;dpiyapy; 
,e;epfo;r;rp eilngWfpwJ.  Mu;.vd;.Vit kuGg;nghUshff; nfhz;l 
nul;Nuhitu];fspy; ,j;jfty; Xl;lk; (m) gha;T jiyfPohf 
eilngWk;.  (v.fh. HIV).  jiyfPo; gbnaLj;jy; %yk; Mu;.vd;.V> 
b.vd;.Vit cUthf;FfpwJ.  gpd; J}J Mu;.vd;.Vthf gbnaLf;fg;gl;L> 
nkhopngau;j;jy; %yk; GujkhfpwJ. 
 
 
nkhopngau;j;jy; Kiw 
 

• nry;ypy; Guj cw;gj;jp nra;Ak;njhopw;rhiy> upNghNrhk; MFk;.  
upNghNrhkpy; mikg;G Mu;.vd;.Vf;fSk;> 80f;Fk; Nkw;gl;l gy;tifg; 
Gujq;fSk; cs;sd.  nrayw;w epiyapy; upNghNrhkpy; ,U Jiz 
myFfs; cs;sd.  mjpy; xd;W ngupajhfTk; kw;nwhd;W 
rpwpajhfTk; cs;sd.  Jiz myFfis J}J Mu;.vd;.V 
re;jpf;Fk;NghJ Guj cw;gj;jp njhlq;FfpwJ. 70S msTs;s 
GNuhNfupNahl;Lfspd; upNghNrhkpy; 50S msTs;s ngupa Jiz myFk; 
30S msTs;s rpwpa Jiz myFk; cs;sd.  A+NfupNahl;Lfspd; 
upNghNrhk; ngupajhfTk; (80S).  60S kw;Wk; 40S Mfpa Jiz 
myFfisf; nfhz;Lk; fhzg;gLfpd;wd.  ‘S’ vd;gJ tPo;gbTj; jpwid 
Fwpg;gjhFk;.  ,J> ];ntl;ngu;f; myfhy; (S) Fwpf;fg;gLfpwJ.  30S 
Jiz myF nfhz;l ghf;Bupahtpd; upNghNrhkpy; 16S rRNA Tk;> 50S 
Jiz myfpy; 5S rRNA %yf;$WfSk; kw;Wk; 23S rRNA kw;Wk; 31 
upNghNrhk; Gujq;fSk; cs;sd.  A+NfupNahl;bd; rpwpa Jiz myfpy; 
18S rRNATk; kw;Wk; 33 Gujq;fSk; cs;sd.   
 

• b.vd;.V my;yJ Mu;.vd;.Vtpy; cs;s fhu tupirfis gpupj;J 
FwpaPLfshf khw;Wk; khw;Wtopfspy; xd;W>‘rl;lfk; gbj;jy;’(Reading 
frame) vdg;gLk;.  Gujkhf nkhopngau;g;G nra;af;$ba 
njhlf;ff;FwpaPl;ilf; nfhz;l b.vd;.V my;yJ Mu;.vd;.V 
tupir>‘ntspg;gil rl;lfk; gbj;jy;’(Open reading frame) vdg;gLk;.  
J}J Mu;.vd;.Vtpy; cs;s nkhopngau;g;gpw;fhd myfpy; cs;s 
Mu;.vd;.V tupirapy; ,Ugf;fj;jpYk; njhlf;ff; FwpaPL (AUG), 
epiwTf;FwpaPL kw;Wk; ghypngg;ilLfSf;fhd FwpaPLfs; Mfpait 
cs;sd.  J}J Mu;.vd;.Vtpy; cs;s rpy tupirfs; nkhopngau;g;G 



 

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

nra;ag;gLtjpy;iy.  ,J> nkhopngau;f;fg;glhj gFjpfs; (UTR) vdf; 
Fwpf;fg;gLk;.  ,g;gFjp 5’ Kid (njhlf;f FwpaPLf;F Kd;) kw;Wk; 3’ 
Kid (epiwTf; FwpaPLf;Fg;gpd;) Mfpa ,lq;fspy; mike;Js;sd.  
njhlf;ff; FwpaPL (AUG), FwpaPl;L tupiria njhlq;fp itf;fpwJ.  
nkj;jpNahidd; (met) f;fhd rpwg;G flj;J Mu;.vd;.Vthy; ,J 
gbf;fg;gLfpwJ.  nkj;jpNahidid jhq;fpa njhlf;fp flj;J 
Mu;.vd;.V. njhlf;ff;FwpaPlhd AUG Ald; gpizfpwJ.  
GNuhNfupNahl;Lfspy;>N-/ghu;iky; nkj;jpNahidd; (fmet), njhlf;fp 
flj;J Mu;.vd;.VTld; ,ize;Js;sJ.  Mdhy;> A+NfupNahl;Lfspy; 
khWghlilahj nkj;jpNahidd; gad;gLj;jg;gLfpwJ.  
GNuhNfupNahl;Lfspd; J}J Mu;.vd;.Vtpd; 5’ Kidapy; 
njhlf;ff;FwpaPlhd AUG f;F Kd;G rpwg;G tupiraikg;G xd;W 
cz;L.  upNghNrhk; ,izg;Gg; gFjpahd ,jid i~d; - lhy;fhu;Ndh 
tupir (Shine – Dalgarno sequence or S-D sequence) vd;W miog;gu;.  
rpwpa upNghNrhkpd; Jiz myfhd 16S rRNA apd; ,t;tupir 
nkhopngau;g;ig njhlq;FfpwJ.  nkhopngau;g;gpy; <Lglhj epiyapy; 
upNghNrhkpd; Jiz myFfs;  (30S kw;Wk; 50S) gpupe;jepiyapy; 
,Uf;Fk;. (glk;-m) 
 
 
kdpj kugZj; jpl;lk; (Human Genome Project – HGP) 
 

• ru;tNjr kdpj kugZj; jpl;lk; 1990Mk;Mz;L njhlq;fg;gl;lJ.  ,e;j 
khngUk; jpl;lk; epiwTw 13-Mz;Lfs; vLj;Jf; nfhz;lJ.  ,d;iwa 
Njjp tiu tupirg;gLj;jg;gl;l capupdq;fspd; kugZtpid tpl kdpj 
kugZj; jpl;lk; 25 klq;F ngupajhFk;.  Kjd;Kjypy; epiwT 
nra;ag;gl;l KJnfYk;gp kugZ> Vwj;jho 3X109fhu ,izfisf; 
nfhz;Ls;sjhf $wg;gLfpwJ.  kdpj kugZ jpl;lk; Ntfkhf tsu;e;J 
tUk; capupaypd; Gjpa Jiwahd capupjftypaYld; neUq;fpa 
njhlu;GilaJ MFk;. 
 
kdpj kugZ jpl;lj;jpd; ,yf;Ffs; kw;Wk; topKiwfs; 
 
kdpj kugZ jpl;lj;jpd; Kf;fpa ,yf;Ffs; 
 
• kdpj b.vd;.vtpy; cs;s midj;J kugZf;fisAk; (Vwj;jho 

30>000) fz;lwpjy;. 
 

• kdpj b.vd;.Vit cUthf;fpa %d;W gpy;ypad; Ntjp fhu 
,izfspd; tupiria jPu;khdpj;jy;. 
 

• ,e;j jfty;fis juTjsq;fspy; Nrkpj;jy;. 
 

• juTfis Ma;T nra;tjw;fhd fUtpfis Nkk;gLj;Jjy;. 
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• njhlu;Gila njhopy;El;gq;fis njhopw;rhiyfs; Nghd;w gpw 
JiwfSf;F ,lkhw;Wjy; 
 

• ,e;j jpl;lj;jpy; vOk; mwk;> rl;lk; kw;Wk; r%f ,lu;g;ghLfisj; 
(ELSI) njuptpj;jy;. 

 
• kdpj kugZ jpl;l topKiwfs; ,uz;L Kf;fpa mZFKiwfis 

cs;slf;fpAs;sJ. xU mZFKiw> Mu;.vd;.V thf ntspg;gLk; 
midj;J kugZf;fisAk; fz;lwpjiy Fwpf;fpwJ.  (ETSs) 
ntspg;ghL tupir Kj;jpiufs;).  kw;nwhU mZFKiw Nkw;nfhs; 
tupirahf;fk; (Annotation) MFk;.  ,q;F FwpaPLfs; cila 
kw;Wk; FwpaPLfs; mw;w tupirfisf; nfhz;l KOj; njhFg;G 
kugZf;fSk; tupirahf;fj;jpw;F vLj;Jf; nfhs;sg;gLfpwJ.  
gpd;du; tupirapy; cs;s gy;NtWgl;l gFjpfis mjd; 
gzpfSld; xJf;fg;gLfpwJ.  tupirg;gLj;Jtjw;fhf xU nry;ypy; 
cs;s midj;J b.vd;.Vf;fSk; gpupj;njLf;fg;gl;L> rpwpa msTs;s 
Jz;Lfshf khw;wg;gLfpwJ.  NkYk;> ,it rpwg;G tha;e;j 
flj;jpfisg; (Vectors) gad;gLj;jpj; jFe;j tpUk;Njhk;gpfspy; 
efyhf;fk; nra;ag;gLfpwJ.  ,e;j efyhf;fk; b.vd;.V Jz;Lfis 
ngUf;fkilar; nra;fpd;wd.  ,J tupirahf;f epfo;tpid 
vspjhf;Ffpd;wJ.  ghf;Bupah kw;Wk; <];l; Mfpa ,uz;Lk; 
nghJthf gad;gLj;jg;gLk; tpUe;Njhk;gpfs; MFk;.  ,e;jf; 
flj;jpfs; BAC (Bacterial artificial chromosomes – ghf;Bupa 
nraw;if FNuhNkhNrhk;fs;) kw;Wk; YAC (Yeast artificial 
Chromosomes - <];l; nraw;if FNuhNkhNrhk;fs;) vdg;gLfpd;wd.  
,e;j Jz;Lfs; jhdpaq;fp b.vd;.V tupirg;gLj;jpfisg; (g;nul;upf; 
rhq;fuhy; cUthf;fg;gl;lJ) gad;gLj;jp tupirg;gLj;jg;gLfpwJ.  
,e;j tupirfs; gpd;du;> rpwg;G tha;e;j fzpdp epuy;fisg; 
gad;gLj;jp xd;wpd; kPJ xd;wike;j rpy gFjpfspd; mbg;gilapy; 
mLf;fg;gLfpwJ.  ,e;j tupirahf;fk; xt;nthU FNuhNkhNrhkpYk; 
Kiwahf Nkw;nfhs;sg;gLfpwJ.  tiuaWf;fg;gl;l 
vz;NlhepA+f;spNa]; (Restriction endonuclease) nehjpahy; 
milahsk; fhzg;gl;l gFjpfs; kw;Wk; ikf;Nuhrhl;biyl;Lfs; 
(Ez;Jizf;Nfhs;) vdg;gLk; mLj;jLj;Jf; fhzg;gLk; rpy b.vd;.V 
tupirfisg; gad;glj;jp kugZtpd; kugpa kw;Wk; mikg;G 
tiuglq;fs; cUthf;fg;gLfpwJ. 

 
• kPj;jpwDs;s fzpdpfisg; (Super computers) 

gad;gLj;jp>rpWJg;ghf;fp tupirahf;fk; (Shot gun sequencing) vd;w 
Kiwapd; %yk; ePskhd Jz;LfisAk; tupirg;gLj;JtJ 
rkPgj;jpa KiwahFk;.  ,J ghuk;gupa tupirahf;f KiwfSf;Fg; 
gjpyhf gad;gLj;jg;gLk; KiwahFk;. 

 
kdpj kugZ jpl;lj;jpd; rpwg;gpay;Gfs; 
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• kdpj kugZ 3 gpy;ypad; epA+f;spNahilL fhu %yq;fisf; 
nfhz;bUe;j NghjpYk;> kugZtpd; 5% kl;LNk Gujj;ijf; FwpaPL 
nra;af;$ba b.vd;.V tupirfshy; Mf;fg;gl;Ls;sJ. 
 

• kugZ ruhrupahf 3000 fhu %yq;fisf; nfhz;Ls;sJ.  kpfg;ngupa 
kdpj kugZ> B];l;Nuh/gpd;(Dystrophin) 2.4 kpy;ypad; fhu 
%yq;fisf; nfhz;Ls;sJ.   
 

• kugZtpd; 50% gzp>LINE kw;Wk; ALU  tupirfs; Nghd;w ,lkhWk; 
$WfspypUe;J ngwg;gLfpwJ. 
 

• kugZf;fs; 24 FNuhNkhNrhk;fspy; gutpAs;sJ.  19tJ FNuhNkhNrhk; 
mjpf kugZ mlu;tpidf; nfhz;Ls;sJ.  13 kw;Wk; Y FNuhNkhNrhk; 
Mfpait kpff; Fiwe;j kugZ mlu;tpidf; nfhz;Ls;sd.   
 

• kdpj FNuhNkhNrhk; mikg;gpy; kugZf;fs; gy;tifj; jd;ikiaf; 
fhl;Lfpd;wd.   

• kugZ njhFjpapy; 35000-40000 kugZf;fs; ,Ue;jhYk;> Vwf;Fiwa 
99.9 epAf;spNahilL fhu %yq;fs; midj;J kf;fsplKk; xNu 
khjpupahf cs;sd. 
 

• fz;Lgpbf;fg;gl;l kugZf;fspy; 50 tpOf;fhl;bw;Fk; Nkw;gl;l 
kugZf;fspd; gzpfs; njupatpy;iy. 
 

• 2 tpOf;fhl;bw;Fk; Fiwthd kugZf;fs; kl;LNk Gujq;fis FwpaPL 
nra;fpd;wd. 
 

• jpUk;g jpUk;g fhzg;gLk; tupirfs; kdpj kugZtpy; kpfg; ngupa 
gFjpia cUthf;FfpwJ.  ,e;j tupirfs; Neubahf FwpaPl;L 
nry;fspy; gq;Nfw;gjpy;iy.  Mdhy;> FNuhNkhNrhk;fspd; mikg;G> 
nray; kw;Wk; gupzhkj;ijj; jPu;khdpf;fpwJ (kugpa gy;tifj; jd;ik) 
 

• jpUk;g jpUk;g fhzg;gLk; tupirfs; kdpj kugZtpy; kpfg; ngupa 
gFjpia cUthf;FfpwJ.  ,e;j tupirfs; Neubahf FwpaPl;L 
nray;fspy; gq;Nfw;gjpy;iy.  Mdhy;> FNuhNkhNrhkpd; mikg;G> 
nray; kw;Wk; gupzhkj;ijj; jPu;khdpf;fpwJ.  (kugpa gy;tifj; 
jd;ik) 
 

• 1tJ FNuhNkhNrhk; 2968 kugZf;fis nfhz;Ls;sJ.  mNjNghy; Y 
FNuhNkhNrhk; 231 kugZf;fis nfhz;Ls;sJ.   
 

• kdpjdpy; gy;NtWgl;l xw;iw fhu %y b.vd;.Vf;fs; fhzg;glf;$ba 
1.4 kpy;ypad; ,lq;fis mwptpayhsu;fs; fz;lwpe;Js;sdu;.  (SNPs – 
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Single Nucleotide Polymorphisms –xw;iw epA+f;spNahilL 
gy;YUtikg;G - ,J SNIPS vd cr;rupf;fg;gLfpwJ). SNIPS-I 
fz;lwpjy;> Neha;fSld; njhlu;Gila tupirfSf;fhd FNuhNkhNrhk; 
,lq;fis fz;Lgpbj;jy; kw;Wk; kdpj tuyhw;iw NjlTk; cjtp 
GupfpwJ. 

 
gad;ghLfs; kw;Wk; vjpu;fhy rthy;fs; 
 
• kdpj FNuhNkhNrhk; tiuglkhf;fk; xUtupd; b.vd;.Vit Ma;T 

nra;tjw;Fk; kw;Wk; kugpa NfhshWfis fz;lwptjw;fhd 
tha;g;gpidAk; mspf;fpwJ.  ,J Neha;fis fz;lwptjw;Fk;> 
Foe;ijiag; ngw;Wf;nfhs;s jpl;lkpLgtu;fSf;fhd kugpa 
MNyhridia toq;Ftjw;Fk; NgUjtpahf cs;sJ.  ,e;j 
tifahd jfty;> GJikahd kugZ rpfpr;irfSf;fhd tha;g;Gfis 
cUthf;FfpwJ.  NkYk; kdpj capupaiyg; gw;wp Gupe;J 
nfhs;tjw;Fk;> kdpjd; my;yhj gpw capupdq;fisg; gw;wp mwpe;J 
nfhs;tjw;Fk; jPu;Tf; Fwpg;Gfis toq;FfpwJ.  b.vd;.V tupirfs; 
mjDila ,aw;if jpwd;fisg; gw;wp mwpe;J nfhs;sTk; mtw;iw 
cly;eyk;> tptrhak;> tptrhak;> Mw;wy; cw;gj;jp kw;Wk; Rw;Wr;#oy; 
jPu;T Nghd;wtw;wpy; cs;s rthy;fisj; jPu;g;gjw;Fk; 
gad;gLj;jg;gLfpwJ.  Neha;fspd; mwpFwpfSf;Fr; 
rpfpr;iraspg;gijtpl Neha;f;fhd mbg;gilf; fhuzq;fisf; 
fz;lwpe;J>mtw;Wf;Fr; rpfpr;iraspg;gNj %yf;$W kUj;Jtj;jpd; 
Kf;fpakhd Kd;Ndw;wkhf ,Uf;Fk;. 

 
• kugZ tupirahf;fk; vspikahf;fg;gl;lijj; njhlu;e;J> rpyu; 

,j;jfty;fis Ra yhgj;jpw;fhfNth my;yJ murpay; 
Mjhaj;jpw;fhfNth gad;gLj;jf;$Lk;. 
 

• fhg;gPl;L epWtdq;fs; jq;fSila vjpu;fhy kUj;Jt 
nrytpdq;fspy; ,Ue;J fhg;ghw;wpf; nfhs;s ‘kugpa 
NfhsWfisAila’ kf;fSf;F fhg;gPL toq;Ftij kWf;fyhk;. 
 

• rupahd ,dj;ijj; Njhw;Wtpf;f Ntz;Lk; vd;w Nehf;fj;jpy;> kdpj 
$l;lj;jpYs;s gyuplk; ,Ue;J [Pd;fisg; ngw;W ,izj;J 
,dtpUj;jp nra;a njhlq;fptpLthu;fNsh vd;w mr;rKk; cs;sJ. 

 
xU egupd; kUe;JfSf;fhd Jyq;fy; vt;thW kugZf;fis ghjpf;fpwJ 
vd;gijg; gw;wp gbf;Fk; mwptpay; ‘kUe;jpa 
kugZtpay;’(Pharamacogenomics) MFk;.  ,J 
‘kUe;jpay;’(Pharmacology kUe;ijg; gw;wpa mwptpay;) kw;Wk; 
‘kugZtpay; (Genomics-kugZf;fs; kw;Wk; mtw;wpd; nray;fs; gw;wpa 
mwptpay;) ,ize;J cUthd Gjpa Jiw MFk;.  xU egupd; kugZ 
cUthf;fj;jpw;F Vw;g kUe;Jfis rupahd mstpy; ed;F 
nray;glf;$ba> ghJfhg;ghd Kiwapy; mspf;f ,j;Jiw cjTfpwJ. 
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b.vd;.V Nuif mr;rply; njhopy; El;gk; (DNA finger printing 
technique) 

 

• b.vd;.V Nuif mr;rply; njhopy;El;gk; Kjypy; 1985 Mk; Mz;L 
mnyf; N[/g;Nu]; (Alec jeflreys) vd;gtuhy; cUthf;fg;gl;lJ.  (2014 
Mk; Mz;L uhay; nrhirl;b toq;fpa Nfhg;Ny gjf;fj;ijg; ngw;wtu;).  
xt;nthU egUk; xNu khjpupahd Ntjpa mikg;Gila b.vd;.Vitg; 
ngw;Ws;sdu;.  Mdhy; b.vd;.V tupirapy; cs;s A, T, C kw;Wk; G 
vd;w FwpaPL nfhz;l fhu ,izfspy; kpy;ypad; kpy;ypad; fzf;fhd 
NtWghLfs; cs;sd.  ,J ek;kpilNa jdpj;jd;ikiaj; 
Njhw;Wtpf;fpwJ.  Mjyhy; kunghj;j ,ul;ilau;fs; jtpu ehk; 
xt;nthUtUk; kw;wtu;fsplkpUe;J kugpay; uPjpahf NtWgLfpNwhk;.  
xU kdpjdpd; b.vd;.V Tk; mtupd; ifNuiffSk; jdpj;Jtk; 
cilait.  1.5 kpy;ypad; ,iz kugZf;fisf; nfhz;l 23 ,iz 
FNuhNkhNrhk;fs; kdpjdpy; cs;sd.  kugZf;fs; b.vd;.Vf;fspd; 
gFjpfs; vd;gJ ed;F mwpag;gl;l cz;ikahFk;.  Mdhy; 
mtw;wpDila epA+f;spNahilL tupirapy; NtWghLfis 
nfhz;Ls;sJ.  b.vd;.Vf;fspd; midj;J gFjpfSk; Gujq;fSf;fhd 
FwpaPl;ilr; nra;tjpy;iy. rpy b.vd;.V gFjpfs; newpg;gLj;Jk; 
nray;fisf; nfhz;Ls;sd. kw;wit ,ilg;gl;l tupirfs; 
(,ilg;gl;l gFjpfs;-Introns) kw;Wk; rpy kWnjhlup b.vd;.V tupirfs; 
MFk;.  b.vd;.V Nuif mr;rplypy;> FWfpa kWnjhlup epA+f;spNahilL 
tupirfs; egu; rhu;e;j jdpj;Jtk; nfhz;litahFk;.  ,e;j 
epA+f;spNahilL tupirfs; “khwp vz; ,iz kW njhlupfs;”(VNTR 
Variable number tendem repeats)  vd;W miof;fg;gLfpd;wd. 
nghJthf ,uz;L egu;fspd; VNTR fs; khWgl;Lf; fhzg;gLfpd;wd. 
,it> kugpa Fwpg;ghd;fshfg; (Genetic markers) gad;gLfpd;wd. 
 

• b.vd;.V tupirfspd; Fwpg;gpl;l rpy gFjpapYs;s kWnjhlup b.vd;.V 
f;fspy; (repetitive DNA) fhzg;gLk; NtWghLfisf; fz;lwpjy; 
DNA Nuif mr;rply; fhzg;gLk;.  Vnddpy;> ,e;j tupirapy; 
b.vd;.Vtpd; rpW gFjpfs; kPz;Lk; kPz;Lk; gyKiw Njhd;wpAs;sJ. 
 

b.vd;.V Nuif mr;rplypd; njhFg;G tiuglk;;: ntt;NtW 
gpujpepjpfisAila khwp vz; ,iz kWnjhlup vz;fis nfhz;l rpy 
Fwpg;gpl;l FNuhNkhNrhk;fs; fhl;rpg;gLj;jg;gl;Ls;sJ. 
• mlu;j;jp NtWghl;L ika tpyf;fypd;NghJ> Njhw;Wtpf;fg;gLk; 

NtWgl;l cr;r msTfisf; nfhz;L> nkhj;j kugZ 
b.vd;.Vf;fspypUe;J kW njhlup b.vd;.Vf;fs; gpupj;njLf;fg;gLfpwJ.  
nkhj;j b.vd;.Vf;fs;  ngupa cr;rj;ijAk;> kw;wit rpwpa 
cr;rj;ijAk; Njhw;Wtpf;fpd;wd. rpwpa cr;rj;ij Njhw;Wtpf;Fk; 
b.vd;.Vf;fs; Jizf;Nfhs; b.vd;.Vf;fs; (Satellite b.vd;.V) 
vdg;gLfpd;wd.  b.vd;.Vtpy; fhzg;gLk; fhu ,izfs; (A:T my;yJ 
G:C kpFjp)> ePsk; kw;Wk; kPz;Lk; kPz;Lk; fhzg;gLk; myFfspd; 
mbg;gilapy; Jizf;Nfhs; b.vd;.Vf;fs; gy tiffshf 
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tifg;gLj;jg;gl;Ls;sd.  mit Ez; Jizf;Nfhs; b.vd;.V kw;Wk;> 
rpwpa Jizf;Nfhs; b.vd;.V kw;Wk; gy.  ,e;j tupirfs; ve;j 
Gujj;jpw;Fk; FwpaPL nra;tjpy;iy.  Mdhy; ,J kdpj kugZtpd; 
ngUk; gFjpia nfhz;Ls;sJ.  mjpfsT gy;YUtikg;ig fhl;Lk; 
,e;j tupirfs; b.vd;.V Nuif mr;rplYf;F mbg;gilahf mikfpwJ.  
Fw;wk; epfo;e;j ,lj;jpypUe;J Nrfupf;fg;gLk; jlaq;fshd ,uj;jk;> 
Nuhkk; kw;Wk; Njhy; nry;fs; my;yJ kw;w kugpa jlaq;fspypUe;J 
VNTR Kiw %yk; b.vd;.Vit gpupj;njLj;J Fw;wk; Rkj;jg;gl;ltupd; 
b.vd;.VNthL xg;gpl;L> mtu; Fw;wthypah my;yJ epuguhjpah vd;W 
fz;lwpa gad;gLfpwJ.  nfhy;yg;gl;l egupd; b.vd;.V.it Mjhukhff; 
nfhz;L> me;j egupd; milahsq;fis fz;lwpa VNTR Kiw 
gad;gLfpwJ. 
 

b.vd;.V Nuif mr;rply; njhopy;El;gj;jpd; gbepiyfs; 
b.vd;.V gpupj;njLj;jy; 

 

• b.vd;.V Nuif mr;rply; njhopy;El;gj;jpd; Jtf;f epiyapy; ,uj;jk;> 
tpe;Jj; jputk;> fy;tpf; fhy;tha; jputk;> Kbapd; Ntu;fs;> gw;fs;> 
vYk;Gfs; Nghd;wtw;wpypUe;J b.vd;.V khjpupfs; Nrfupf;fg;gLfpd;wd. 
 
ghypkNu]; njhlu;tpid (PCR) 
 
 b.vd;.V Nuif mr;rplYf;Fg; gy Neuq;fspy; Fiwe;j msT b.vd;.V 
kl;LNk fpilf;fpwJ. mjpf msT Njitg;gLk;NghJ ghypkNu]; 
njhlu;tpid %yk; b.vd;.V itg; ngUf;f KbAk;. 
 

b.vd;.V Jz;lhf;Fjy; 
 

• Jz;lhf;Fk; nehjpfisg; gad;gLj;jp> b.vd;.V ,iofisf; Fwpg;gpl;l 
,lq;fspy; ntl;br; rpwpa Jz;Lg; gFjpfshf khw;Wjy;. 
 

kpf;gFg;ghf;f Kiwapy; b.vd;.Vf;fisg; gpupj;njLj;jy; 
 

• mfNuh]; $o;k kpd;gFg;ghf;f Kiwapy;> b.vd;.V Jz;Lfs; gy;NtW 
msTfs; nfhz;l ntt;NtW fw;iwfshfg; gpupf;fg;gLfpd;wd.  
ieyhd; rt;tpidg; gad;gLj;jp gpupf;fg;gl;l b.vd;.V fw;iwfs; 
tbfl;lg;gLfpd;wd.  (Ntjpg;nghUl;fisg; gad;gLj;jp b.vd;.V 
,iofSf;F ,ilNa cs;s i`l;u[d; gpizg;Gfs; tpLtpf;fg;gl;L 
xw;iw ,ioahf khw;wg;gLfpd;wd.   
 

• b.vd;.V ,ay;Gjpupjy; 
 
$o;kg;nghUspy; cs;s b.vd;.V fhu Ntjpg;nghUl;fisg; gad;gLj;jp 
my;yJ ntg;gg;gLj;jp> rpijTwr; nra;ag;gLfpwJ. 
 

• xw;wpnaLj;jy; (Blotting) 
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$o;kg;nghUspy; cs;s b.vd;.V fw;iw mikg;G>“mstpd; mbg;gilapy; 
gpupf;fg;gl;l b.vd;.V ,ioapd;” Nky; itf;fg;gl;l ieyhd; rt;tpd; 
kPJ khw;wg;gl;L vLf;fg;gLfpwJ.  ,k;Kiw ‘rj;u;d; gpshl;bq;’ 
vdg;gLk;. 

 
• Fwpg;gpl;l b.vd;.Vf;fisj; ‘Jyf;fp b.vd;.V’ f;fisf; (Probe) nfhz;L 

milahsk; fhZjy; 
 

fjpupaf;fj;jd;ikAs;s Jyf;fp b.vd;.V> (fjpupaf;fj; jd;ikAila 
nghUl;fs; nghUj;jg;gl;l b.vd;.V ,io)> b.vd;.V fw;iwfSld; 
Nru;f;fg;gLfpwJ.  ,e;jj; Jyf;F b.vd;.V epug;Gf;$W iel;u[d; fhu 
tupirfisf; nfhz;l b.vd;.V Jz;LfSld; ,izfpwJ.  ,e;jj; 
Jyf;fp b.vd;.Vf;fis ‘xspUk;nghUl;fs;’ my;yJ ‘fjpupaf;fj;jd;ik 
cila INrhNlhg;Gfisg;’ gad;gLj;jpAk; jahupf;fyhk;. 

 
• Jyf;fp b.vd;.Vf;fSld; fyg;G nra;jy; 

 
Jyf;fp b.vd;.V fyg;G nra;jTld; kPjKs;s Jyf;fp b.vd;.V 
ePf;fg;gLfpwJ.  ,e;j ‘fyg;G b.vd;.V’ cila rt;tpd; kPJ 
xspg;glj;jfL nghUj;jg;gLfpwJ. 

 
kugpay;G – b.vd;.V Nuif mr;rpLjiy xspg;glj;jfl;bd; %yk; 
ntspg;gLj;Jjy; 

  
• ,e;j fjpupaf;f milahskhdJ xspg;glj;jfl;bd;kPJ xU gpk;gj;ij 

cUthf;FfpwJ (fw;iwfspd; gpk;gk;).  ,J Fwpg;gpl;l b.vd;.V 
fw;iwf;F epfuhd gpk;gk; MFk;.  mlu;e;j kw;Wk; nky;ypa fw;iwfs;> 
Fwpg;gpl;l jz;L Nghd;w rpy mikg;Gfis (bars) cUthf;FfpwJ.  
mit kuGNuif mr;R vdg;gLk;. 

 
b.vd;.V Nuif mr;rplypd; gad;ghLfs; 
jl Ma;T 
• Fw;w eltbf;if nfhz;l egiuf; fz;lwpaTk; jha; my;yJ 

je;ijia jPu;khdpf;Fk; gpur;rpidfSf;F jPu;T fhzTk;> FbNaw;w 
Njitf;fhd cwTfis jPu;khdpf;fTk; gad;gLfpwJ. 

 
kuG fhy; top njhlu; Ma;T 

• jiyKiwfspd; topahf kugZf;fs; flj;jg;gLtijAk; kw;Wk; 
ghuk;gupa Neha;fis fz;lwpaTk; gad;gLfpwJ. 

 
td capupd ghJfhg;G 
• mUfptUk; ,dq;fisg; ghJfhj;jy;> mUfptUk; capupdq;fspd; 

,we;j jpRf;fis milahsk; fz;lwptjw;fhf b.vd;.V gjpTfisg; 
guhkupj;jy;. 

 
khDltpay; Ma;Tfs; 
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• ,J kdpj ,df;$l;lj;jpd; Njhw;wk;> ,lg;ngau;r;rp kw;Wk; kugpa 
gy;tifj; jd;ikapid jPu;khdpf;fg; gad;gLfpwJ. 

 
 

12 Mk; tFg;G – jhtutpay; 
myF – 3 

FNuhNkhNrhk; mbg;gilapyhd ghuk;gupak; 
RNA – jpUj;jg;gLjy; (RNA Editing) – jhtuq;fspy; gbnaLj;jy; 
epfo;tpw;Fg; gpd; epfOk; RNA nrayhf;fk; (Post Transcriptional RNA 
Processing in Plants) 
 
Fwpg;gpl;l Gujj;ij cUthf;Ftjw;fhfg; gbnaLf;fg;gl;l mRNA-tpy; 
epA+f;spNahill; xd;iwr; nrUFjy;> ePf;Fjy; my;yJ gjpyPL nra;jy; 
epfo;Tfspd; %yk;> cUthf;fg;gLk; ghypngg;ilbd; mkpNdhmkpy 
njhlu;tupirapy; khw;wq;fis cz;lhf;FtNj ,e;epfo;thFk;.  Kbthf 
cUthFk; RNA-apy; mkpNdh mkpyq;fisf; FwpaPL nra;Ak; 
njhlu;tupir khw;wg;gLtjhy; Njitahd Gujj;ijg; ngwKbfpwJ.  
gRq;fzpfj;jpd; kugZj;njhifaj;jpy; FwpaPL nra;ag;gl;L kuGr;nra;jp> 
mRNA  gbnaLj;jYf;Fg;gpd; khw;wpaikf;fg;gLjy; xU Fwpg;gpl;l 

,yf;fpy; kl;LNk epfo;tJ Fwpg;gplj;jf;fJ.  ,e;j ,yf;F C → U 
,yf;fhFk;.  mjhtJ irl;Nlhrpd; fhuj;jpw;Fg; gjpyhf Auhrpy; fhuk; 
miktjhFk;. 
 

RNA – jpUj;jg;gLjy; - jhtuq;fspy; gbnaLj;jy; epfo;tpw;Fg; gpd; 
epfOk; RNA tupir 

 

 
 

,Nj Nghd;w jpUj;jk; ikl;Nlhfhz;l;upaj;jpy;  epfo;tJk; 
fz;lwpag;gl;Ls;sJ.  ,it ,uz;bYk; epfOk; jpUj;jk; gpupkpbd; 
,lkhw;wk; vd miof;fg;gLfpwJ.  mjhtJ xU igupkpbDf;Fg; gjpyhf 
kw;nwhd;W khw;wPL nra;ag;gLjyhFk;.  ,Utifahd RNA  
jpUj;jpaikjy; mwpag;gl;Ls;sJ.  (1) gjpyPL jpUj;jk;: 
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ikl;Nlhfhz;l;upaq;fs;> gRq;fdpfq;fspy; fhzg;gLk; gpupkpbd; ,lkhw;wk; 
,jw;F vLj;Jf;fhl;lhFk;.  (2) nrUfy; my;yJ ePf;fy; jpUj;jk;: ,q;Fg; 
Gjpajhf xU epA+f;spNahill; ,ilNa nrUfg;gLfpwJ my;yJ 
Kd;gpUe;j xU epA+f;spNahill; ePf;fg;gLfpwJ. 
 

RNA jpUj;jg;gLjypd; tiffs; 
 

Mz;L Editing 
tif 

jhtur;nry;ypd; 
cs;SWg;G 

,yf;F KbT 

1989 C→ U jhtu 
ikl;Nlhfhz;bupah 

mRNA mkpNdh 
mkpyq;fisg; 
ghJfhj;jy; 
Nfhlhd;fspy; 
Vw;gLk; gy 
NtWghLfs; 

1990 U→ C jhtu 
ikl;Nlhfhz;bupah 

mRNA Kjy; Nkw;Nfhs; 
editing (U→ C) 

1991 C→ U jhtu gRq;fzpfk; mRNA gRq;fzpfj;jpd; 
Kjy; Nkw;Nfhs; 

 
RNA jpUj;jg;gLjypd; Kf;fpaj;Jtk; 
 
1. cau; jhtuq;fspd; gRq;fzpfj;jpy; Ngzg;gl Ntz;ba mkpNdh 
mkpyq;fis kPl;nlLf;f ,r;nray; cjTfpwJ.  njhlf;ff; Fwpad; kw;Wk; 
KbT Fwpad; Mfpait ,jpy; cs;slq;Fk;.   
 
2. nry; Ez;cs;SWg;Grhu; kuGg;gz;G ntspg;ghl;ilj; jhtuq;fspy; 
xOq;FgLj;j cjTfpwJ.   
 
3. gupzhkj; Njhw;w tsu;r;rpapy; Ngzg;gl;l mkpNdh mkpy 
vr;rq;fSf;Fupa kuG Fwpad;fis kPl;nlLf;f ,J cjTfpwJ. 
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10th mwptpay;  
myF – 18 
kugpay;  

 
fphpfh; N[hfd; nkz;ly; kugpaypd; je;ij:  
 

• nkz;ly; (1822 – 1884) vd;w M];jphpa Jwtp kugpaypd; mbg;gilj; 
jj;Jtq;fisj; jdJ Nrhjidfs; %yk; fz;Lgpbj;jhh;. mtuJ 
fz;Lgpbg;Gfs; etPd kugpaYf;F mbj;jskpl;ld. mth; 1822 Mk; Mz;L 
nrf;f];NyhtpahtpYs;s rpyprpad; vd;w Chpy; xU tptrhaf; 
FLk;gj;jpy; gpwe;jhh;. cah;epiyg; gs;spg; gbg;ig Kbj;Jtpl;L 
gjpndl;lhk; tajpy; gpud; vd;w Chpy; cs;s mf];jpdpad; Jwtp 
klj;jpy; Jwtpahf Eioe;jhh;. ,q;fpUe;J ,aw;gpay;> fzpjk; kw;Wk; 
,aw;if mwptpaypy; gapw;rp ngw tpad;dh gy;fiyf;fofj;Jf;Fr; 
nrd;whh;. 1854 Mk; Mz;L kPz;Lk; klj;Jf;F te;J ghjphpahuhfTk; 
cah;epiyg;gs;sp MrphpauhfTk; gzpahw;wpdhh;.  
 

• mth; jdJ xa;T Neuj;jpy; Njhl;lj;jpy; cs;s gl;lhzpr; nrbapy; 
Gfo;kpf;f tuyhw;Wr; rpwg;Gila mtuJ Gfo;kpf;f tuyhw;Wr; rpwg;Gila 
mtuJ Nrhjidfisr; nra;a Muk;gpj;jhh;. ,e;jr; Nrhjidfis 
klj;jpy; jq;fpapUe;J 1856 Kjy; 1865 tiu xd;gJ tUlq;fs; nra;jhh;. 
34 tiff;Fl;gl;l 10000 jhtuq;fisj; jdJ NrhjidfSf;F 
cl;gLj;jpdhh;. xt;nthU jhtuKk; kw;w jhtuj;jpypUe;J gy tiffspy; 
NtWgl;bUg;gijf; fz;Lgpbj;jhh;. ,t;thW mth; VO N[hb gz;Gfspy; 
NtWgl;l jhtuq;fisj; jdJ Ma;Tf;Ff; Njh;e;njLj;jhh;.  
 

 
nkz;lypd; ntw;wpf;fhd fhuzq;fs;:  
gl;lhzpr; nrbapy; jdJ Nrhjidf;Fj; Njitahd fPo;f;fz;l gy gaDs;s 
gz;Gfs; ,Ue;jjhy; mth; jdJ Ma;tpw;Fg; gl;lhzpr; nrbiaj; 
Njh;e;njLj;jhh;.  
 

1. ,jpy; ,aw;ifahfNt jd; kfue;jr;Nrh;f;if eilngWtjhy;> J}a 
jhtuq;fisg; ngUf;fk; nra;tJ vspJ.  
 

2. ,J xuhz;L (xU gUt) jhtukhf ,Ug;gjhy; tho;f;iff; fhyk; kpff; 
FWfpaJ. vdNt FWfpa fhyj;jpy; gy jiyKiwfis tpiutpy; 
mwpe;J nfhs;syhk;.  
 

3. ,jpy; may; kfue;jr; Nrh;f;if nra;tJ kpfTk; vspJ.  
 

4. Mokhf tiuaWf;fg;gl;l gy NtWgl;l gz;Gfisf; nfhz;Ls;sJ.  
 

5. kyh;fs; midj;Jk; ,Ughy; jd;ik nfhz;lit.  
 

xU gz;Gf; fyg;G – xU [Pd; ghuk;ghpak;:  
 
xU gz;gpd; ,U khw;Wj; Njhw;wq;fisj; jdpj;jdpahfg; ngw;w xU 
jhtuq;fisf; fytpAwr; nra;tJ xU gz;Gf;fyg;G vdg;gLk;. 
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vLj;Jf;fhl;lhf ,e;jf; fyg;gpw;fhfg; gl;lhzpr; nrbapd; cauk; vd;w gz;ig 
vLj;Jf; nfhz;L> nel;il> Fl;il Mfpa gz;Gfspy; NtWgl;l ,U 
jhtuq;fisf; fyg;Gwr; nra;jhh;.  
 

 
b.vd;.V. mikg;G:  
 
b.vd;.V. vd;gJ kuGj; jfty;fis cs;slf;fpa ghuk;ghpag; nghUs;. ,J 
FNuhNkhNrhkpd; kpf Kf;fpaf; $whFk;. N[k;]; thl;rd; kw;Wk; /gpuhd;rp]; 
fphpf; MfpNahh; ntspapl;l b.vd;.V tpd; Kg;ghpkhz mikg;G> ngUk;ghyhf 
Vw;Wf;nfhs;sg;gl;l b.vd;.V khjphp MFk;. Nuh]ypd;l; /gpuhq;fspd; kw;Wk; 
nkshp]; tpy;fpd;]; MfpNahhpd; b.vd;.V. X fjph; tpspk;G tpyfy; Ma;tpd; 
mbg;gilapy; b.vd;.Vtpd; Kg;ghpkhz khjphpia thl;rd; kw;Wk; fphpf; 
ntspapl;ldh;. epA+f;spf; mkpyq;fspd; %yf;$W mikg;G gw;wp ,th;fspd; 
fz;Lgpbg;Gfisg; ghuhl;Lk; tpjkhf 1962 Mk; Mz;L kUj;Jtj;jpw;fhd 
Nehgy; ghpR ,th;fSf;F toq;fg;gl;lJ.  
 

 
epA+f;spNahirL kw;Wk; epA+f;spNahilL  
 
 epA+f;spNahirL = iel;u[d; fhuk; + rh;f;fiu  
 epA+f;spNahilL = epA+f;spNahirL + gh];Ngl;  
  
,lk; ngw;Ws;s gpA+hpd;fs; kw;Wk; gphpkpbd;fSf;F Vw;g epA+f;spNahilLfs; 
cUthfpd;wd.  
 

 
 
b.vd;.V. tpd; Kf;fpaj;Jtk;:  
 

• ,J kugpay; jfty;fis xU jiyKiwapypUe;J mLj;j 
jiyKiwf;Ff; flj;JfpwJ.  

• ,J Gujq;fs; cUthf;fj;jpw;Fj; Njitahd jfty;fisg; ngw;Ws;sJ.  
• xU caphpdj;jpd; tsh;r;rp rhh; kw;Wk; tho;tpay; nray;ghLfisf; 

fl;Lg;gLj;JfpwJ.  
 
ghypd eph;zak;:  
 
fUTw;w Kl;il> Mz; my;yJ ngz; caphpahf tsh;r;rpailtJ ghypd 
eph;zak; vdg;gLk;. xU caphpapd; ghypdk; FNuhNkhNrhk;fshy; 
eph;zapf;fg;gLfpwJ.  
 
kdpjdpy; ghypd eph;zak;:  
 
kdpjdpy; cs;s 23 N[hb FNuhNkhNrhk;fspy; 22 N[hb Ml;NlhNrhk;fs; 
kw;Wk; 1 N[hb (23tJ N[hb) ghy; FNuhNkhNrhk;fs; vd;gij epidtpy; 
nfhs;s Ntz;Lk;. ngz; NfkPl;Lfs; my;yJ mz;l nry;fs; xNu khjphpahd 
FNuhNkhNrhk; mikg;igg; (22 + x) ngw;Ws;sd. MfNt> kdpj ,dj;jpy; ngz; 
caphpfs; N`hNkhNfkPl;bf; MFk;.  
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Mz; NfkPl;Lfs; my;yJ tpe;jZf;fs; ,uz;L tifg;gLk;. ,uz;L tifSk; 
rk tpfpjj;jpy; cUthfpd;wd. mit (22 + X) FNuhNkhNrhk;fis cila 

tpe;jZf;fs; kw;Wk; (22 + Y) FNuhNkhNrhk;fis cila tpe;jZf;fs;. kdpj 
,dj;jpy; Mz;fs; n`l;bNuhNfkPl;bf; vd miof;fg;gLfpd;wdh;.  
 
mz;lk; (X), X = FNuhNkhNrhk; nfhz;l tpe;jZNthL ,ize;jhy;>XX caphp 

(ngz;) cUthfpwJ. mz;lk; (X), Y– FNuhNkhNrhk; nfhz;l tpe;jZNthL> 
,ize;jhy; XY – caphp (Mz;) cUthfpwJ. je;ij cUthf;Fk; tpe;jZNt> 
Foe;ijapd; ghypdj;ij eph;zapf;fpwJ. Foe;ijapd; ghypdj;ij eph;zapg;gjpy; 
jha;f;F vt;tpjg; gq;Fk; ,y;iy.  
 
vt;thW FNuhNkhNrhk;fs; ghypd eph;zapj;jypy; gq;F nfhs;fpd;wd vd;gijg; 
ghh;g;Nghk;. (22+ X) mz;lk; (22 + X) tpe;jZTld; fUTWk; nghOJ ngz; 

Foe;ij (22 + X) cUthfpwJ. mz;lk;>(22 + Y) tpe;jZTld; fUTWk; nghOJ 

Mz; Foe;ij (44 + XY) cUthfpwJ.  


