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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

Njrpa fy;tp epWtfkhdJ fy;tpapd; juj;jpid tpUj;jp 

nra;tjw;fhff; fhyj;jpw;Ff; fhyk; nghUj;jkhd gbKiwfis 

vLj;J te;Js;sJ. Fwpg;gpl;l ghlq;fspw;fhd Fiwepug;Gk; tsE}

y;fs; jahupg;Gk; mj;jifanthU Kd;ndLg;ghFk;.

,f;Fiwepug;Gk; tsE}y;fs; Njrpa fy;tp epWtfj;jpd; fiyj; 

jpl;lf;FO> Njrpa gy;fiyf;fofq;fspypUe;jhd tpla 

epGzu;fs; kw;Wk; ghlrhiyj; njhFjpapypUe;jhd mDgtk; 

kpf;f Mrpupau;fs; MfpNahupdhy; jahupf;fg;gl;lJ. ,t;tsE}

y;fs; 2017 Mk; Mz;bypUe;J eilKiwg;gLj;jg;gl;L 

tUk; f.ngh.j cau;juj;jpw;fhd Gjpa ghlj;jpl;lj;jpw;Nfw;g 

mikf;fg;gl;bUg;gjdhy; ,e;E}y;fis thrpg;gjd; %yk; 

khztu;fs; ghltpjhdk; gw;wpa tpupthd Gupjypidg; ngWtJld; 

Mrpupau;fs; tpidj;jpwdhd fw;wy; - fw;gpj;jw; nraw;ghLfisj; 

jpl;lkpLjiy Nkw;nfhs;syhk;. 

,j;Jizr; rhjdj;ij cq;fs; iffspy; fpilf;fr; nra;tjw;F 

fy;tprhu; tsg; gq;fspg;ig toq;fpa Njrpa fy;tp epWtf 

mjpfhupfs; kw;Wk; ntspthupg; Gyikrhu; tsthsu;fs; 

MfpNahUf;F vdJ ghuhl;Lf;fisj; njuptpj;Jf; nfhs;fpNwd;. 

fyhepjp (jpUkjp) up. V. Mu;. [. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

kfufk.
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gzpg;ghsu; mtu;fspd; nra;jp
2017y; fiyj;jpl;l  kWrPuikg;G ,yq;ifapd; f.ngh.j (c.j) fy;tpj; 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mdhy; ghltpla njhlu;ghd Fog;gepiyAk; cs;Su; fiyj;jpl;l vy;iy 

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

gad;gLj;Jjy; Mrpupau;fSf;Fk; khztu;fSf;Fk; ,yFthd tplakhf 

,Uf;ftpy;iy.

,t; ts-E}y; khztu;fs; jkJ jha; nkhopapy; cs;Su; fiyj;jpl;lj;jpw;F 

cl;gl;ljhff; fw;gjw;fhd tha;g;Gf; fpl;bAs;sJ. mj;Jld; Mrpupau;fs; kw;Wk; 

khztu;fs; Mfpa ,U jug;gpdu;fSf;Fk; fiyj;jpl;l vjpu;ghu;gpw;F mikthf 

ek;gfkhd jfty;fisg; ngwKbfpd;wJ. Vida gpuRupg;G epiyaq;fs;> Nkyjpf 

tFg;Gf;fis ehlNtz;ba mtrpakpy;iy. 

,e;jg; Gj;jfk; epGzj;Jt Mrpupau;fs; kw;Wk; gy;fiyf;fof tpuptiuahsu;;fshy; 

jahupf;fg;gl;Lg; gpd;du; fiyj;jpl;lf; FO> Njrpa fy;tp epWtf fy;tprhu; 

mYtyfu; rig kw;Wk; Njrpa fy;tp epWtf Nguit vd;gtdtw;wpdhy; 

mDkjpf;fg;gl;Ls;sJ. vdNt ,e;E}y; cau; epakj;jpw;F cupj;jhd 

mq;fPfupf;fg;gl;l cs;sPlhFk;. 

jpU. V.B. V. brpy;th

gzpg;ghsu; 

tpQ;Qhdj; Jiw>

Njrpa fy;tp epWtfk;.
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fiyj;jpl;lf;FO

ghl ,izg;ghsu;

nry;tp. gp.b.vk;. Nf. rp. njd;df;Nfhd;

cjtp tpupTiuahsu;> tpQ;Qhdj; Jiw

Njrpa fy;tp epWtfk;.

cs;sf tsg; gq;fspg;G

jpUkjp. vr;. vk;. khgh Fztu;jd

rpNu\;l tpupTiuahsu;

Njrpa fy;tp epWtfk;.

jpU. g. mr;Rjd;

cjtp tpupTiuahsu;

Njrpa fy;tp epWtfk;.

gjpg;ghrpupau; FO

Nguhrpupau;. gp. [p. b. vd;. Nf. b rpy;th - = [atu;jdGu gy;fiyf;fofk;

Nguhrpupau;. v];. mNgrpq;f - WFZ gy;fiyf;fofk;

Nguhrpupau;. v];. n`l;bahuhr;rp - u[ul;l gy;fiyf;fofk;

fyhepjp. gp. vy;. n`l;bahuhr;rp - u[ul;l gy;fiyf;fofk;

Nguhrpupau;. Mu;. V. v];. gp. Nrddhaf;f - fsdpg; gy;fiyf;fofk;

fyhepjp. lgps;a}. V. vk;. Nlhz;bNrfu - Nguhnjdpa gy;fiyf;fofk;

ntspaf tsg; gq;fspg;G

jpUkjp. gp. fNzrjh];  - Mrpupau;> D.S. Nrdehaf;f fy;Y}up>

  nfhOk;G - 07.

jpU. v];. &grpq;fk;  - Mrpupau;> 

  ,wk;igf;Fsk; kfspu; kfh 

  tpj;jahyak;> tTdpah.

jpUkjp. gp. V. Nf. ngNuuh  - Mrpupau; (Xa;T ngw;w).

jpUkjp. vr;. vy;. N`ke;jp  - Mrpupau;> Nwhay; fy;Y}up> 

  nfhOk;G 07.

jpUkjp. vk;. v];. N[. [a#upa  - Mrpupau;> ngz;fs; fy;Y}up> 

  nfhOk;G 07.
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jpUkjp. vk;. Mu;. gp. Mu;. g];ehaf;f - Mrpupau; (Xa;T ngw;w).

jpU. V. mapyg; ngUk  - Mrpupau; (Xa;T ngw;w). 

jpUkjp. vr;. v];. V. [P. ngNuuh  - Mrpupau;>

  =khNth gz;lhuehaf;f fy;Y}up>

  nfhOk;G - 07.

jpUkjp. V. vk;. v];. B. vd;. mgaf;Nfhd; -  Mrpupau; (Xa;T ngw;w).

jpUkjp. v];. B. gp. gz;lhu  - Mrpupau; (Xa;T ngw;w). 

jpU. lgps;a+. [P.  gjpuz  - Mrpupau;> uhFy fy;Y}up> khj;jiw.

jpUkjp. rp. tP. v];. bNthl;l  - Mrpupau; (Xa;T ngw;w). 

ml;il kw;Wk; fzpdp tbtikg;G

nry;tp. MWKfk; md;gurp

fzpdp cjtpahsu;

fy;tp ntspaPl;Lj; jpizf;fsk;

cjtp Copau;fs;

jpUkjp. gj;kh tPutu;jd - Njrpa fy;tp epWtfk;

jpU. kq;fs typg;gpl;ba - Njrpa fy;tp epWtfk;

jpU. uQ;rpj; jahtd;r - Njrpa fy;tp epWtfk;
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01

capupaYf;fhd mwpKfk; 

 

kdpjd; vjpu;nfhs;Sk; miw$ty;fSld; capupaypd; jd;ik> 

tpahgfk;> Kf;fpaj;Jtk; 

capupay; xU tpQ;QhdkhFk;. ,J capu;thOk; mq;fpfisg; gw;wpa fw;wiy 

ikag;gLj;jpajhFk;. capupay; vd;gJ (Bios - capu;> logos - ,ay;) MFk;. 

capu; (life) vDk; vz;zf;fUtpidr; Rygkhf tiuaWj;J tpl KbahJ. 

tpQ;Qhdpfshy; capu; vd;gjw;fhd Vw;Wf;nfhs;sj;jf;f tiutpyf;fzk; 

xd;wpid ,d;Dk; toq;f KbahJs;sJ.

capuhdJ ,urhadtpay;> ngsjpftpay; tpjpfisg; gad;gLj;jp tpsf;fptpl 

KbahjJk; tpNrlkhdJk;> jdpj;JtkhdJk; MFk;. 

capupay; vd;w ghlkhdJ kpfTk; rpf;fyhdJk; tpupthdJkhFk;. ,Ue;Jk; 

,yFthff; fw;gjw;fhf %d;W Kjyhd fpisfshfg; gpupf;fg;gl;Ls;sJ. 

tpyq;fpay; (tpyq;Ffisg; gw;wpf; fw;wy;) jhtutpay; (jhtuq;fisg; gw;wpf; 

fw;wy;) kw;Wk; Ez;zq;fpapay; (Ez;zq;fpfisg; gw;wpf; fw;wy;;) ,e;jf; 

fpisfspy; rpy fw;wy; gug;Gfshtd: 

 ² fy capupay; - fyq;fisg; gw;wpa fw;wy;

 ² ,ioatpay; - ,ioaq;fisg; gw;wpa fw;wy;

 ² clyikg;gpay; - clypd; nkhj;jf; fl;likg;igg; gw;wpa fw;wy;

 ² clw;njhopypay; - njhopw;ghL gw;wpf; fw;wy;

 ² capupurhadk; - capupaYf;Fupa %yf;$Wfisf; fw;wy;

 ² gpwg;Gupikapay; - jiyKiwAupik gw;wpf; fw;wy;

 ² #oypay; - Rw;whliyg; gw;wpf; fw;wy;

capupaypD}lhfj; jPu;T fhzf;$ba gpur;rpidfs;

capupay; gy;tifikia tpsq;fpf; nfhs;sy;

vkJ fpufkhdJ jw;NghJ mjpfsT gy;tifikiaf; nfhz;Ls;sJ. capu; 

Vwj;jho 3.5 gpy;ypad; tUlq;fSf;F Kd;du; Njhd;wpaJ. Kjy; Njhd;wpa 
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mq;fpfs; gpwNghrizf;Fupa> fhw;wpd;wp thOk; GNuhf;fupNahw;whf;fs;. 

njhlu;e;J eilngw;w $u;g;Gr; nraw;ghl;bd; tpisthf tpupthd 

capu;g;gy;;tifik xd;W capu;Nfhsj;jpy; jw;NghJ epyTfpwJ.

tpQ;Qhdpfs; jkJ fw;ifia mbg;gilahff; nfhz;L 10 Kjy; 100 

kpy;ypaDf;F Nkyhd ,dq;fs; cyfpy; fhzg;gLtjhf mDkhdpf;fpd;wdu;. 

capUs;s cyfpw;Fk; capuw;w cyfpw;Fk; ,ilNa xU rf;jp tha;e;j 

njhlu;G ,Uf;fpwJ. capu;f;Nfhsj;jpd; epyTiff;fhf xt;nthU mq;fpAk; 

#oypy; jdpj;Jtkhd xU tfpghfj;ijf; nfhz;bUf;fpd;wJ. 

g+kpapYs;s gy;NtW tifahd mq;fpfs;> jhtu> tpyq;F kw;Wk; Ez;zq;fp 

,dq;fspd; vz;zpf;if> ,t; ,dq;fspd; guk;giuayFg; gy;tifik> 

g+kpapy; cs;s gy;NtW #ow;njhFjpfshd ghiytdq;fs;> kiof;fhLfs; 

kw;Wk; gtsg;ghiwfs; midj;JNk capupay; uPjpahfg; gy;tifik 

nfhz;l Gtpapd; gFjpahFk;. 

kdpj clyiyAk; mjd; njhopw;;ghLfisAk; tpsq;fpf; nfhs;sy;

capupaiyf; fw;Fk;NghJ (tpNrlkhf kdpj clypd; ,ioatpay; 

clyikg;gpay; Nghd;wit) mq;fq;fspd; fl;likg;Gj; njhlu;ghd mwptpidg; 

ngw;Wf; nfhs;s KbAk;. ,jd; tpisthf kdpj clypd; xOq;fikg;G>  

ntt;NtW mq;fj;njhFjpfspd; njhopw;ghLfs;> fl;likg;Gf;Fk; mtw;wpd; 

njhopYf;Fk; ,ilapyhd njhlu;G vd;gtw;iw tpsq;fpf; nfhs;tJld; 

mtw;iw nkr;rf;$bajhfTk; cs;sJ.  

,aw;if tsq;fs;> Rw;whly; vd;gtw;wpd; ePbj;J epiyngWk; gad;ghLk;> 

Kfhikj;JtKk;

ehshe;j tho;f;iff;Fk; nghUshjhu mgptpUj;jpf;Fk; gad;gLfpd;wJk; 

,aw;ifahff; fhzg;gLfpd;wJkhd rf;jp kw;Wk; gjhu;j;jq;fspd; %yq;fs; 

,aw;if tsq;fs; MFk;. 

,t; ,aw;if tsq;fs; Gtpapy; kl;Lg;gLj;jg; gl;litahFk;. kdpjf; 

Fbj;njhif tsu;r;rp tPj mjpfupg;Gf; fhuzkhf ,aw;if tsq;fspd; 

mjPj ghtid Vw;gLfpd;wJ. ,jdhy; ,aw;if tsq;fs; ntWikahjypd; 

mr;RWj;jy; Vw;gl;Ls;sJ.

,aw;if tsq;fspd; kpif Efu;thy; gy;NtW Rw;whlw; gpur;rpidfs; 

vOe;Js;sd. mitahtd>

 y Rw;whly; khriljy;

 y capu;g; gy;tifikapd; ,og;G

 y ghiytdkhf;fy;
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Nkw;gb gpur;rpidfisr; rkhspg;gjw;fhf ,aw;if tsq;fs; kw;Wk; Rw;whly; 

Kfhikj;Jtj;ij eilKiwg;gLj;j Ntz;Lk;. capupay; mwpthdJ Nkw;gb 

gpur;rpidfSf;fhd gupfhuj;ij Nkw;nfhs;sg; gaDs;sJ. 

ePbj;J epiyngWk; czTw;gj;jp

ePbj;J epiyngWk; czTw;gj;jpahdJ Rw;whlypy; ghJfhg;ghd Kiwfisg; 

gad;gLj;jp kdpjf; Fbj;njhiff;Fj; Njitahd msT cztpid cw;gj;jp 

nra;jy; MFk;. 

jw;NghJs;s kdpj Fbj;njhif Vwj;jho 7 gpy;ypad; MFk;. ,d;Dk; 40 

tUlq;fis tplf; Fiwthd fhyj;jpy; ,f;Fbj;njhif ,ul;bg;ghFk; vd 

vjpu;ghu;f;fg;gLfpwJ. vdNt kdpjd; jg;gp tho;tjw;F ePbj;J epiyngWk; 

czTw;gj;jp mtrpakhFk;.

ePbj;J epiyngWk; czTw;gj;jpiag; Ngzg; gpd;tUk; Kiwfs; 

gpuNahfpf;fg;glyhk;. ,it capupay; mwptpid mbg;gilahf 

nfhz;litahFk;.

 y cr;r tpisr;riyj; juty;y jhtu> tpyq;F Ngjq;fis cw;gj;jp 

nra;jy;

 y Neha;fSf;F vjpu;g;G jd;ik cs;s jhtu> tpyq;F Ngjq;fis cw;gj;jp 

nra;jy;

 y mWtilf;Fg; gpd;dhd njhopEl;g Kiwfis Kd;Ndw;Wjy;

jhtu tho;f;ifia tpsq;fpf; nfhs;sy;

cyfpy; jhtuq;fNs Kjyhd cw;gj;jpahsu;fshFk;. vy;yh tpyq;FfSk; 

NeubahfNth my;yJ kiwKfkhfNth jhtuq;fspy; jq;fpAs;sd. 

,jdhy; jhtu tho;tpid mwpe;J nfhs;sy; Kf;fpakhdJ. ,Nj Neuk; 

kdpj Fbj;njhifahdJ mjpfupj;Jf; nfhz;Nl ,Ug;gjhy; tpisr;riy 

mjpfupf;f Ntz;ba Njit vkf;Fs;sJ. MfNt jhtu njhopw;ghl;bidAk; 

capupaiyAk; tpsq;fpf; nfhs;sy;; cau;tpisr;ry; jUk; jhtuq;fisAk; 

Neha; vjpu;g;Gila jhtuq;fisAk; cw;gj;jp nra;tjpy; Kf;fpakhdJ. 

Neha;fs; mtw;Wf;fhd fhuzq;fs; vd;gtw;iw tpsq;fpf; nfhs;sy;

MNuhf;fpakhd kdpj cliyg; NgZtjw;F Neha;fspd; fhuzq;fs; kw;Wk; 

Neha;fspdJ tpisTfs;; gw;wpa mwpit xUtu; nfhz;bUf;f Ntz;Lk;. 

njhw;wKbahj Neha;fshd Gw;WNeha;> ,jaNeha;fs;> ePupopT Neha;> ehl;gl;l 

rpWePuf tpahjpfs; vd;gdTk; njhw;wf;$ba Neha;fshd nlq;F> vapl;]; 

Nghd;w rpy mghafukhd Neha;fSk; jw;Nghija cyfpy; epyTfpd;wJ. 
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Gw;WNeha;fs;  :  ,e;Neha; Vw;gLtjw;fhd fhuzk; 

KOikahf ,d;dKk; fz;lwpag;gltpy;iy. 

Gw;WNeha; kuzj;ij tpistpg;gjpy; 

Kd;dzp tfpf;Fk; Neha;fspy; xd;whFk;.

vapl;];  :  ,J itu]; NehahFk;. ,J cyfshtpa 

uPjpapy; xU jPtpukhdJk; tsu;e;J 

tUtJkhd Rfhjhug; gpur;rpid MFk;. 

,jaNeha;fs;  : ,e;NehAk; cyfshtpa uPjpapy; jPtpukhdJk; 

tsu;e;J tUtJkhd Rfhjhug; gpur;rpid 

MFk;. ,jw;fhd fhuzq;fs; Kw;W 

KOjhf ,Jtiu mwpag;gltpy;iy.

ehl;;gl;l rpWePuf tpahjpfs; :  ,yq;ifapy; jw;NghJ jPtpu Rfhjhug; 

gpur;rpidfspy; xd;whf rpWePuf tpahjpfs; 

cUntLj;Js;sJ.  

jw;NghJ tpQ;Qhdpfs; ,e;Neha;fSf;fhd jLg;G Kiwfs;> Fzkhf;Fk; 

eltbf;iffs;> gupfhuk; vd;gtw;wpy; gzpahw;Wfpwhu;fs;. 

rpy rl;l kw;Wk; xOq;F newpr;rpf;fiyj; jPu;j;jy;

capupay; vz;zf;fUf;fspd; mwpTk; gpuNahfKk; rpy rl;l tplaq;fis 

jPu;j;J itg;gjw;F cjTk;. mitahtd> ngw;Nwhu;fisf; fz;lwpAk; 

Nrhjid> Fw;wtpay; tprhuizfs; mj;Jld; Fbngau;Tf; FsWgbfis 

jPu;g;gjpYk; DNA if tpuyilahs gjpTfs; gad;gLfpd;wd. 

capUyfpd; jd;ikAk; xOq;fikg;G Nfhyq;fSk;

capu;thOk; mq;fpfspy; ntt;NtW gupkhzq;fSf;F mikag;  

gy;tifikia mtjhdpf;f KbfpwJ. mq;fpfs;> mtw;wpd; gUkd;> tbtk;> 

mikg;G> thoplk; vd;gtw;wpy; gy;NtW tifg;gl;lJ.

 y capu;thOk; mq;fpfs; gUkd;> tbtk;> mikg;G> thoplk; vd;gtw;wpy; 

gue;j tPr;irf; fhl;Lfpd;wd. 

 y gUkd; : gw;wPupah 0.25 μm - 2 μm ,ypUe;J Giant sequoia ,uhl;rj nul;t+l; 
- 100 m tiu fhzg;gLk;. 

 y tbtk; : mq;fpfspd; tbtk; gy;tifikf;FupaJ. cjhuzk; cUis 

(kz;GO)> mUtpf;Nfhl;L tbtk; (gwit> kPd;)

 y mikg;G : jdpf;fyKs;s (Amoeba)> gyfyKs;s (VjhtJ jhtuk;> 

tpyq;F)
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 y thoplk; : jiuf;FupaJ (vyp)> ePUf;FupaJ (kPd;)> kutho;T (Loris - 

Njthq;F) thDf;FupaJ (gwit)

mq;fpfspd; rpwg;gpay;Gfs;

capuq;fpfs; xt;nthd;Wk; vspikahdNjh my;yJ rpf;fyhdNjh mit 

jg;gp tho;tjw;Ff; Fwpj;j njhopw;ghLfis epiwNtw;wf; $bajhf ,Uf;f 

Ntz;Lk;. fPo;tUk; ,ay;Gfs; capu;thOk; mq;fpfspd; rpwg;gpay;Gfs; 

MFk;. 

I.  xOq;Fk; xOq;fikg;gGk;

 %yf;$w;W kl;lj;jpy; ,Ue;J capu;f;Nfhsk; tiu capuq;fpfs; 

mtw;wpd; capupay; njhopw;ghLfis tpidj;jpwDld; elhj;j xU 

xOq;F> xOq;fikg;G vd;gtw;iwf; nfhz;bUf;fpd;wd. 

 jho;kl;lf; $Wfs; Kiwf;Fupa Nfhyj;jpy; xOq;FgLj;jg;gl;ljhy; 

cau; kl;lkhdJ $ba tpidj;jpwDld; nraw;glKbfpwJ. 

 cjhuzk; : jhtu ,iy> kdpjf; fz;fs;

II. mDNrgk;

 capuq;fpfspy; eilngWk; vy;yh ,urhadr; nraw;ghLfSk; 

mDNrgk; vdg;gLk;. ,jpy; cl;Nrgj;jhf;fk;> mtNrgj;jhf;fk; vd;gd 

cs;slf;fg;gl;bUf;Fk;. 

III.  tsu;r;rpAk; tpUj;jpAk;

 vy;yh capuq;fpfSk; mtw;wpd; tho;f;ifia xU fyj;jpNyNa 

Muk;gpf;fpd;wd. tsu;r;rpapd; NghJ cyu; jpzptpd; kPshj mjpfupg;G 

Vw;gLfpwJ. ,J capu;fSf;F kl;LNk rpwg;gpay;ghff; fhzg;gLk;. 

 capuq;fpfspy; tho;f;iff; fhyj;jpy; Vw;gLk; kPsKbahj khw;wq;fs; 

tpUj;jp vdg;gLk;. mq;fpfspd; tho;f;iff; fhyj;jpy; xd;wd; gpd; 

xd;whf njhlUk; nrad;KiwfNs tsu;r;rpAk; tpUj;jpAk; MFk;. 

IV. cWj;Jzu;r;rpAk; ,iaghf;fKk;

 cWj;Jzu;r;rp vd;gJ mf> Gwr; #oypypUe;J ngw;Wf; nfhs;sg;gLk; J}

z;lYf;Fj; J}z;lw;Ngiwf; fhl;lf;$ba jpwd; MFk;. cWj;Jzu;r;rp> 

,iaghf;fk; vd;;gtw;wpd; tpisthy; mq;fpfspy; mirT Vw;gLfpwJ. 

tpyq;Ffspy; ,J euk;G> XNkhd;> jir> td;$l;Lj; njhFjpfs; vd;gd 

xd;wpize;J Vw;gLj;jg;gLfpd;wJ.
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V. ,irthf;fk;

 Fwpj;j #oypy; mq;fpfs; jg;gpg;gpiog;gjw;Fk;> ,dg;ngUf;fj;Jf;Fk; 

tpNrlkha; mike;j fl;likg;G> clw;nwhopypay; my;yJ elj;ijfs; 

,irthf;fkhFk;. 

 cjhuzk; : tws; epyj; jhutq;fspy; Fopfspy; mike;j ,iytha;> 

rpy fz;ly; jhtuq;fspy; rPtr Kisj;jy; (viviparity), xl;lfq;fspd; 
rha;thd ghjq;fs;.

VI. ,dg;ngUf;fk;

 ,dq;fspd; epyTifiaj; njhlur; nra;tjw;fhfg; Gjpa vr;rq;fis 

cUthf;ff;$ba jifik.

jiyKiwAupikAk; $u;g;Gk; 

capUs;stw;wpy; xU re;jjpapypUe;J kw;iwa re;jjpf;Ff; flj;jg;glf;$ba 

guk;giuayFfs; cs;sd. ,it mq;fpapd; rpwg;ghd clw;njhopypaYf;Fupa> 

cUttpaYf;Fupa kw;Wk; elj;ijapaYf;Fupa ,ay;Gfisf; fl;Lg;gLj;Jk;.

mq;fpfspy; Vw;gLk; ghuk;gupa khwy;fshy; fhyg;Nghf;fpy; khw;wk; Vw;gly; 

$u;g;G vdg;gLk;. 

gy capuw;w nghUs;fspy; ,t; ,ay;Gfspy; xd;W my;yJ rpy fhzg;glyhk;. 

Mdhy; vy;yhk; my;y. cjhuzk; : gspq;F tsUk;> miy efUk; Mdhy; 

capUs;sd kl;LNk Nkw;$wpa vy;yh ,ay;GfisAk; xNu Neuj;jpy; 

my;yJ tho;f;if tl;lj;jpd; VjhtJ xU epiyapyhtJ ntspf;fhl;Lk;. 

,ijf; fUj;jpy; nfhz;L> jdpf;fy mq;fpfs; kw;;Wk; kpfTk; rpf;fy; 

tha;e;j mq;fpfshd kdpjd;> me;Njhigw;whf;fs; (g+f;Fk; jhtuq;fs;) 

vd;gtw;wpYk; ,it eilngWfpd;wd vdf; $wg;gLfpd;wJ. ,J fyj;ij 

capu;fspd; mbg;gilf; fl;likg;Gf;Fupa kw;Wk; njhopw;ghl;Lf;Fupa myfhf 

epahag;gLj;Jfpd;wJ.

capupfspd; Ml;rpepiu xOq;fikg;G kl;lq;fs;

capupapd; fl;likg;G> njhopy;ghl;Lf;Fupa mbg;gil myF fykhFk;. rpy 

mq;fpfs; jdpf;fyKs;sit. kw;iwait gyfyKilait.

fykhdJ gy fyg;Gd;dq;fq;fisf; nfhz;lJ. ,it ntt;NtW Nrjd 

%yf;$Wfshy; Mf;fg;gl;lJ. capuq;fpfspd; Ml;rp epiu xOq;fikg;G 

kl;lk; xt;nthU kl;lj;jpYk; nghUj;jkhd cjhuzq;fisg; gad;gLj;jpf; 

fl;bnaOg;gg;glyhk;. 

%yf;$Wfs;> Gd;dq;fq;fs;> fyq;fs;> ,ioaq;fs;> mq;fq;fs;> 

mq;fj;njhFjpfs;> mq;fpfs;> Fbj;njhiffs;> rhfpaq;fs;> #ow;njhFjpfs;> 

capu;f;Nfhsk;
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 02

capupd; ,urhad kw;Wk; 

fy mbg;gil

capu;g;gjhu;j;jj;jpd; %yfr; Nru;f;if

GtpNahl;by; mz;zsthf 92 %yfq;fs; ,aw;ifahff; fhzg;gLfpd;wd. 

,tw;Ws; Vwj;jho 20 - 25 % %yfq;fs; mq;fpfs; MNuhf;fpakhd tho;itj; 

njhluTk; mtw;wpd; ,dg;ngUf;fj;jpw;Fk; mj;jpahtrpakhdit. (Vwj;jho 

25 %yfq;fs; kdpjDf;Fk; Vwj;jho 17 %yfq;fs; jhtuq;fSf;Fk; 

mj;jpahtrpakhdit.)

xl;rprd; (O)> fhgd; (C)> Ijurd; (H)> iejurd; (N) vd;gd 

capu;g;gjhu;j;jq;fspd; jpzptpy; 96 % I Mf;Ffpd;wd. mq;fpapd; jpzptpd; 

vQ;rpa 4 % ,d; ngUk;gFjpAk; fy;rpak; (Ca)> ngh];gu]; (P)> nghw;whrpak; 
(K)> fe;jfk; (S) vd;gtw;why; Mf;fg;gl;Ls;sd. 

kdpjdpy; C, H, O, N vd;gd clw;jpzptpd; 96.3 % IAk; Ca, P, K, S, Na, Cl, 
Mg, Rtl;L %yfq;fs; (c+k; : Nghud; (B)> Nfhghy;w; (Co)> nrk;G (Cu)> 
FNuhkpak; (Cr)> GNshupd; (F)> mabd; (I)> ,Uk;G (Fe)> nkhypg;jpdk; (Mo)> 
kq;fdPR (Mn)> nrNydpak; (Se)> rpypf;fd; (Si)> nts;sPak; (Sn)> tNdbak; 
(V)> ehfk; (Zn)) vd;gd vQ;rpa  3.7 % IAk; nfhz;bUf;fpd;wd.

capUf;F Kf;fpaj;Jtkhd ePupdJ ngsjpf> ,urhadg; gz;Gfs;

ePu; xU ,d;wpaikahj mNrjd %yf;$W xd;whFk;; capuhdJ 

ePupd;wp ,f;Nfhspy; epytpapUf;f KbahJ. gpd;tUk; fhuzq;fspdhy; ePu; 

Kf;fpakhfpd;wJ>

1. capu;f;fyj;jpd; ,d;wpaikahj ,urhadf; $W

2. midj;J mq;fpfSf;Fk; xU capupaypw;Fupa Clfj;ij toq;Fjy;

Nkw;$wg;gl;l gz;Gfspy; ngUk;ghyhdit ePu; %yf;$wpd; ,urhadf; 

fl;likg;ig mbg;gilahff; nfhz;lit. ePu; %yf;$wpd; ngsjpf kw;Wk; 

,urhadg; gz;Gfs; mjw;F Mw;wy; epiwe;j epiyia toq;Ffpd;wd. ePu; 

%yf;$whdJ xU rpwpa> Kidtpw;Fupa> Nfhz %yf;$W MFk;. 
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cU 2.1 ePu; %yf;$wpd; ,urhadf; fl;likg;G

δ + gFjpahd NeNuw;wk;
δ -  gFjpahd kiwNaw;wk;

xU %yf;$wpDs; fhzg;gLk; Vw;wq;fspd; rkkw;w guk;gy; KidTj; 

jd;ik vdg;gLk;. ePu; %yf;$wpy; xl;rprd; mZthdJ rpwpjsthf 

kiw Vw;wj;ijAk; Ijurd; mZthdJ rpwpjsthf Neu; Vw;wj;ijAk; 

nfhz;bUf;Fk;. xU ePu; %yf;$wpd; rpwpjsthd KidTj; jd;ik nfhz;l 

Ijurd; mZTf;Fk; maypYs;s ePu; %yf;$wpd; rpwpjsthd KidTj; 

jd;ik nfhz;l xl;rprd; mZTf;Fk; ,ilapYs;s eype;j ftu;r;rp tpir 

Ijurd; gpizg;G vdg;gLk;. ePupd; midj;Jg; gz;GfisAk; NgZtjpy; 

,e;j Ijurd; gpizg;Gfs; gpujhd gq;fhw;Wfpd;wd. 

cU 2.2 ePupy; Ijurd; gpizg;ghf;fk;

Ijurd;; 

gpizg;Gfs;

ntt;NtW ePu; %yf;$WfspilNa Vw;gLk; ftu;r;rp fhuzkhf ePupd; 

gz;Gfs; Njhd;Wfpd;wd. ePu; jput epiyapy; cs;s NghJ mjd; Ijurd; 

gpizg;Gfs; vspjpy; cilaf; $baitahf ,Uf;Fk;. Ijurd; gpizg;Gfs; 

cUthFtJk;> cile;J kPs cUthFtJk; cau; kPbwDld; eilngWk;. 

Gtpapy; capiug; NgZtjw;fhf ePu; nfhz;Ls;s ehd;F gpujhd gz;Gfshtd>

1. gpizTf;Fupa elj;ij

2. ntg;gepiyia kpjkhf;Ftjw;fhd Mw;wy;

3.  ciwAk; NghJ tpuptiljy;

4.  xU gy;gjhu;j;jf; fiug;ghdhfr; nraw;gly;
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njhopy;fs; njhlu;ghf ePupd; gz;Gfs; 

1. gpizTf;Fupa elj;ij

Ijurd; gpizg;gpdhy; ePu; %yf;$WfspilNa Vw;gLk; ftu;r;rp gpizT 

vdg;gLk;. ePu; %yf;$WfSf;Fk; Vida gjhu;;j;jq;fSf;Fk; ,ilapyhd 

ftu;r;rp xl;lw;gz;G vdg;gLk;. NkNy Fwpg;gplg;gl;l ePupd; ,U gz;GfSk; 

nfhz;Lnry;yy; Clfkhf ePiur; nraw;glr; nra;fpd;wd. 

ePu; %yf;$WfspilNa fhzg;gLk; gpizT fhuzkhf ePUk; 

Nghrizg;nghUs;fs;> fdpAg;Gfs; Nghd;w fiue;Js;s gjhu;j;jq;fSk; 

GtpaPu;g;Gf;F vjpuhff; fydpioaq;fspD}lhff; (fho; kw;Wk; cupak;) 

nfhz;Lnry;yg;gLfpd;wd. 

ePu; %yf;$WfSf;Fk; fyr;RtUf;Fk; ,ilapyhd xl;lw;gz;Gk; $l 

ePiuAk; mjpy; fiue;Js;s gjhu;j;jq;fisAk; flj;Jtjpy; cjTfpd;wd.

ePUf;F cau;thd Nkw;gug;gpOtpir xd;W cz;L. ePu;%yf;$WfspilNa 

fhzg;gLk; gpizT fhuzkhf ePu; %yf;$WfSf;F ,e;j Mw;wy; 

fpilf;fg;ngw;Ws;sJ. vdNt ePu;j;njhFjp xd;wpy; Nkw;gug;gpYs;s ePu; 

%yf;$Wfs;> mjd; fPNo fhzg;gLk; ePu;%yf;$Wfshy; ftug;gl> 

Nkw;gug;gpy; ePu;g;glynkhd;W Njhw;Wtpf;fg;gLk;. ,jdhy; xU Fsj;jpd; 

Nkw;gug;gpy; ePu;r;rWf;fp Nghd;w rpwpa g+r;rpfshy; elf;ff; $bajhf 

,Uf;Fk;. 

2. ntg;gepiyia kpjkhf;Ftjw;fhd Mw;wy;

ePuhdJ mjd; ntg;gepiyapy; rpwpjsT khw;wj;jpid Vw;gLj;jpr; 

rhu;gstpy; cau;thd ntg;grf;jpia cwpQ;rf;$baJ my;yJ 

ntsptplf;$baJ.

Gtpapy; ntg;gepiy Vw;wj;jho;Tfs; Vw;gLk;NghJ ePupd; cau; jd;ntg;gk; 

fhuzkhf> capu;j;njhFjpfs; kw;Wk; ePu;epiyfspy; ePuhdJ ntg;gj; 

jhq;fpahfj; njhopw;gLk;.

ePupd; cau; Mtpahjy; ntg;gk; fhuzkhf> xU mq;fpahdJ Fiwe;jsT 

ePupog;Gld; mjpfsT ntg;grf;jpia ntsptpl KbAk;. ,jdhy; xU 

mq;fpapd; cly; Nkw;gug;ghdJ> Fspu;r;rpahfg; Ngzg;gLk;. 

c+k;: kpifr; #Nlw;wj;jpypUe;J jLj;jy;.

cly; ntg;gepiyia khwh kl;lj;jpy; NgZtjpy; kdpjj; Njhypy; 

,Ue;J tpau;it Mtpahjy; cjTfpd;wJ.

jhtuq;fspd; MtpAapu;g;ghdJ jhtu cly; Nkw;gug;ig xU 

Fspu;r;rpahd Nkw;gug;ghf itj;jpUg;gJld; #upa xspapdhy; mjpfkhfr; 

#lhtjpypUe;J jLf;fpd;wJ.
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3. ciwAk;NghJ tpuptiljy;

nghJthf> VjhtJ gjhu;j;jq;fspdJ ntg;gepiyapNyw;gLk; xU 

mjpfupg;ghdJ mlu;j;jpiaf; Fiwf;Fk;. kWGwk;> xU ntg;gepiyf; 

FiwT mjd; mlu;j;jpia mjpfupf;fr; nra;Ak;. ePupd; ntg;gepiyahdJ 

4 ºC I tplf; FiwAk;NghJ mJ ciwaj; njhlq;fpg; gdpf;fl;bfs; 

vdg;gLk; gspq;Fr; rhyfj;ij cUthf;Fk;. mjdhy; ePUf;F 4 ºC apy; 
cau;thd mlu;j;jp fhzg;gLk;. vdNt> ePu;epiyfspd; Nkw;gug;gpy; 

gdpf;fl;b kpje;J fhzg;gLk;. JUtg;gpuNjrq;fspy; ePupd; Kf;fpakhd 

gz;ghf ,J tpsq;Ffpd;wJ. ,jdhy; Fspu;fhyq;fspy; mq;Fs;s 

ePu;epiyfspy; mq;fpfs; jg;gpg;gpiof;f KbAk;.

4. gy;gjhu;j;jf; fiug;ghdhfr; nraw;gly;

ePupd; KidTj;jd;ik fhuzkhf ePUf;F ,e;j Mw;wy; fpilf;fg;ngw;Ws;sJ. 

KidTj; jd;ikAs;s %yf;$Wfs; (c+k;: FSf;NfhR)> KidTj; 

jd;ikaw;w mad;Nru;itfs; (c+k;: NaCl)> KidTj; jd;ik nfhz;l 

mad;Nru;itfs; (c+k;: ,iyNrhirk;) vd;gd ePupy; fiuaf;$bad. 

Vnddpy; ePu; %yf;$Wfs; xt;nthU fiua%yf;$iwAk; #o;e;J> 

mtw;Wld; Ijurd; gpizg;igj; Njhw;Wtpf;Fk;. fiujpwdhdJ mtw;wpd; 

mad; jd;ikapy; my;y KidTj; jd;ikapNyNa jq;fpAs;sJ. 

mq;fpfspd; gpujhd Nrjdr; Nru;itfspd; ,urhadj; jd;ikAk; 

njhopy;fSk; 

fhNghitjNuw;Wf;fs;

Gtpapy; kpf mjpfstpy; fhzg;gLk; Nrjdr; Nru;itfspd; $l;lk; 

fhNghitjNuw;Wf;fshFk;. gpujhd %yfr; Nru;f;if C, H, O MFk;. fhgdpd; 

IjNuw;Wf;fs; H : O tpfpjk; ePupYs;sijg; Nghd;W 2 : 1 If; nfhz;lJ.  

nghJr;#j;jpuk; Cx(H2O)y MFk;. fhNghitjNuw;Wfspd; %d;W gpujhd 

$l;lq;fshtd> xUrf;fiul;Lf;fs;> ,Urf;fiul;Lf;fs;> gy;rf;fiul;Lf;fs;.

nghJthf fhNghitjNuw;Wfspy; nty;yq;fSk; (xUrf;fiul;Lf;fs;> 

,Urf;fiul;Lf;fs;) gy;rf;fiul;Lf;fSk; mlq;Fk;.

xU rf;fiul;Lf;fs;

nghJthd %yf;$w;Wr; #j;jpuk; (CH2O)n If; nfhz;l fhNghitjNuw;Wf;fspd; 

kpfTk; vspa tbtk; xU rf;fiul;LfshFk;. ,q;F C vz;zpf;if 3 - 7 

tiu NtWgLk;. vy;yh xU rf;fiul;Lf;fSk; jho;j;Jk; nty;yq;fs;; ePupy; 
fiuAk;;; gspq;F tbtj;jpy; fhzg;gLk;. 

fhgd; mZf;fspd; vz;zpf;ifapd; gb gpd;tUkhW ngauplg;gLk;.

3 C - jpupNahR (Triose) c+k; : fpspruy;bifl; (ngh];Nghfpspruy;bifl;   

   jpupNahrpd; xU ngWjpahFk;.)
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4 C - nuw;NwhR (Tetrose) c+k;  :  vupj;jpNuhR (erythrose) (,aw;ifapy;    

                           mupjhff; fhzg;gLk;.)

5 C - ngd;NuhR (Pentose) c+k; :  iwNghR (Ribose)> Bxl;rpiwNghR (Deoxyri-
  bose)> wpgpANyhR (Ribulose)> (RUBP MdJ  

 wpgpANyhrpd; xU ngWjpahFk;.)

6 C - n`f;NrhR (Hexose) c+k;  :  FSf;NfhR (Glucose), gpuw;NwhR (Fructose)>  
 fyw;NwhR (Galactose)

fhgidy; (fPw;Nwh> my;Nlh) $l;lj;jpd; tiff;Nfw;g xUrf;fiul;Lf;fs; 

gpd;tUkhW tifg;gLj;jg;gLk;. 

a.  my;NlhR - FSf;NfhR> fyf;NuhR

b.  fPw;NwhR  - gpuw;NwhR

H O

C

H     C OH

HO     C  H

H     C  OH

H     C  OH

CH2OH

my;bifl; $l;lk;

my;NlhR

cU 2.3 FSf;Nfhrpd; jpz;k tbtk;

CH2OH

H

OH

OH

H

H

OH

H

O

H

OH

cU 2.4 fiury; epiyapy; FSf;NfhR 

%yf;$W
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C1H2OH

C2 O

H     C3 OH

H     C4 OH

H     C5 OH

C6H2OH

fPw;Nwh $l;lk;

fPw;NwhR

cU 2.5 gpuw;Nwhrpd; jpz;k tbtk; cU 2.6 fiury; epiyapy; gpuw;NwhR

O

CH2OH

C

OH CH2OH

C

H

H

C

OH

OH

C

H

fiury; Clfj;jpy; rpy xUrf;fiul;Lf;fs; tisa tbtj;jpy; fhzg;gLk;. 

(,urhadf; fl;likg;Gf;fis epidtpy; epWj;jj; Njitapy;iy)

,Urf;fiul;Lf;fs;

,it ,uz;L xUrf;fiul;Lf;fs; xU fpisf;Nfhrpbf; gpizg;ghy; 

,iztjhy; cUthFk; nty;yq;fshFk;. 

FSf;NfhR gpuw;NwhR
xLf;fk; H2O

cU 2.7 Rf;FNuhrpd; cUthf;fk; cU 2.8 Nkhw;Nwhrpd; cUthf;fk;

fpisf;Nfhrpbf; 

gpizg;G

(,urhadf; fl;likg;Gfis epidtpy; epWj;jj; Njitapy;iy)

,uz;L mLj;Js;s xUrf;fiul;Lf;fspilNa xLf;;fy; jhf;fj;jpdhy; xU 

ePu; %yf;$W mfw;wg;gl;L> fpisf;Nfhrpbf; gpizg;G cUthf;fg;gLfpd;wJ. 

xUrf;fiul;L %yf;$W xd;wpd; OH $l;lKk; mjd; mUfpYs;s xUrf;fiul;L 

%yf;$W xd;wpd; H ck; ,iztjhy; ePu; %yf;$W cUthfpwJ. 
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FSf;NfhR + FSf;NfhR xLf;;fy;  Nkhy;w;NwhR + H2O

FSf;NfhR + gpuf;NfhwR xLf;fy;  Rf;FNuhR + H2O

FSf;NfhR + fyf;NwhR xLf;fy;  ,yf;NwhR + H2O

Nkhy;w;NwhRk; ,yf;NwhRk; jho;j;Jk; nty;yq;fshFk;. Rf;FNuhR xU 

jho;j;jh nty;ykhFk;. 

gy;rf;fiul;Lf;fs;

,it kh%yf;$WfSk; capu;g;gy;ghj;JfSk; MFk;. gy;rf;fiul;Lf;fs; 

xU rpy E}wpypUe;J xU rpy Mapuq;fs; tiuahd xUrf;fiul; cg 

myFfshy; Mf;fg;gl;lit.

gy;rf;fiul;Lf;fs; gspq;FUtw;wit; ePupy; fiuahjit; nty;yq;fshff; 
fUjg;glKbahjit. 

capuq;fpfspy; rpy gy;rf;fiul;Lf;fs; Nrkpf;Fk; $whfTk; Vidait 

fl;likg;gpy; gq;nfLg;gitahfTk; fhzg;gLfpd;wd. mtw;wpd; njhopy;fspd; 

mbg;gilapy; ,it Nrkpg;G gy;rf;fiul;Lf;fshfTk; fl;likg;Gf;Fupa 

gy;rf;fiul;Lf;fshfTk; tifg;gLj;jg;gLfpd;wd. 

1. Nrkpg;G - khg;nghUs;> fpisf;Nfh[d;

2. fl;likg;Gf;Fupa - nrYNyhR> miur;nrYNyhR> ngf;upd;

mtw;wpd; tbtikg;gpd; mbg;gilapy; gy;rf;fiul;Lf;fs; gpd;tUkhW 

tifg;gLj;jg;gLk;. 

1. Neu;Nfhl;L tbtk; - nrYNyhR> mikNyhR

2. fpisnfhz;l tbtk; - fpisf;Nfh[d;> mikNyhngf;upd;> miur;nrYNyhR

ml;ltiz 2.1 gpujhd gy;rf;fiul;Lf;fs; mtw;wpd; xUghj;JfSk; njhopy;fSk; 

gy;rf;fiul;L xUghj;J njhopy;

khg;nghUs; FSf;NfhR jhtuq;fspd; Nrkpg;G

fpisf;Nfh[d; FSf;NfhR tpyq;Ffs;> gq;fRf;fspy; Nrkpg;G

nrYNyhR FSf;NfhR fyr;Rtupd; $W

,D}ypd; gpuw;NwhR Nlypah Kfpo;fspy; Nrkpg;G

ngf;upd; fyf;wpANuhdpf;fkpyk; jhtuf;fyr;Rtupd; eLnkd;wl;bd; $W

miur;nrYNyhR ngd;NuhR jhtuf;fyr;Rtupd; $W

ifw;wpd; 

(iejurd; 

nfhz;l 

gy;rf;fiul;)

FSf;Nfhrikd; gq;frpd; fyr;RtupdJk; Mj;jpNuh 

nghl;Lfspd; Gwtd;$l;bdJk; $W
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fhNghitjNuw;wpd; njhopy;fs;

xUrf;fiul;Lf;fs;

 y rf;jp %yk; 

 y ,Urf;fiul;Lf;fspdJk; gy;rf;fiul;Lf;fspdJk; fl;Lkhdj; njhFjp 

fshFk;. (,Urf;fiul;Lf;fshd Nkhy;w;NwhR> Rf;FNuhR; gy;rf;fiul;Lf; 

fshd khg;nghUs;> fpisf;Nfh[d;)

 y epa+f;fpspNahiul;Lf;fspd; $W (DNA, RNA)

,Urf;fiul;Lf;fs;

 y ghypy; Nrkpg;G nty;yk; - ,yf;NwhR

 y cupaj;jpy; nfhz;Lnry;yy; - Rf;FNuhR

 y fUk;gpy; Nrkpg;G nty;yk; - Rf;FNuhR

gy;rf;fiul;Lf;fs;

a.  Nrkpg;G gy;;rf;fiul;Lf;fs;

 y jhtuq;fspYk; FNshNuhigw;Wf;fspYk; rf;jp %ykhd FSf;Nfhir 

khg;nghUshfr; Nrkpf;Fk;.

 y tpyq;FfspYk; gq;fRf;fspYk; rf;jp %ykhd FSf;Nfhir 

fpisf;Nfh[dhfr; Nrkpf;Fk;.

 y Nlypah Kfpo;fspy; rf;jp %ykhd gpuf;Nuhir ,D}ypdhfr; Nrkpf;Fk;.

b.  fl;likg;Gf;Fupa gy;;rf;fiul;Lf;fs;

 y jhtuq;fspdJk; FNshNuhigw;Wf;fspdJk; fyr;Rtupy; nrYNyhR.

 y jhtu ,ioaj;jpd; eLnkd;wl;by; ngf;upd;

 y jhtuq;fspd; fyr;Rtupy; miur;nrYNyhR

 y GNuhf;fupNahl;Lf;fspd; fyr;Rtupy; ngg;upNlhfpisf;fd;

 y gq;frpd; fyr;Rtu;> Mj;jpNuhg;nghl;Lfspd; Gwtd;$L vd;gtw;wpy; 

ifw;wpd;

,ypg;gpl;Lf;fs;

 y ePu;ntWg;Gila %yf;$Wfspd; gy;ypdj;Jtf; $l;lk;.

 y ngupa capupay; %yf;$Wfs; Mdhy; gy;ghj;JfshfNth 

kh%yf;$WfshfNth fUjg;glKbahJ.
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 y C, H, O Mfpa %yfq;fisf; nfhz;lJ. H:O tpfpjk; 2:1 Mf 

,Ug;gjpy;iy. xg;gPl;LuPjpapy; mjpfsthd H fhzg;gLk;. 

 y capupay; uPjpapy; Kf;fpakhd ,ypg;gpl;Lf;fspd; tiffshtd 

nfhOg;Gf;fs;> ngh];Ngh ,ypg;gpl;Lf;fs;> ];upNwhapl;Lf;fs; MFk;.

nfhOg;Gfs;

nfhOg;Gfs; fpsprNuhyhYk; nfhOg;gkpyq;fshYk; Mf;fg;gl;lit. 

fpsprNuhyhdJ %d;W fhgd;fisf; nfhz;l mw;fNfhy; $l;lj;ijr; 

Nru;e;jJ. xt;nthU fhgdpYk; jdpahd Ijnuhl;rpy; $l;lk; cs;sJ. xU 

Kidapy; fhnghl;iry; $l;lj;ijf; nfhz;l ePz;l> (16 - 18) fhgd; 

KJnfYk;ghyhd IjNuhf;fhgd; rq;fpypfs; nfhOg;gkpyq;fs; MFk;. 

fpsprNuhypd; xt;nthU Ijnuhl;iry; $l;lj;JlDk; nfhOg;gkpy 

%yf;$Wfs; vRj;ju; gpizg;ghy; ,izAk;. cUthFk; nfhOg;G 

%yf;$Wfs; %Viry;fpsprNuhy; vd miof;fg;gLk;.

cU 2.9 %Viry;fpsprNuhypd; cUthf;fk;
 

nfhOg;Gfspd; ePu;ntWg;Gj; jd;ikapy; nfhOg;gkpyq;fspd; IjNuhf;fhgd; 

rq;fpypfs; gq;fspg;Gr; nra;Ak;. nfhOg;gkpyq;fspd;  IjNuhf;fhgd; 

rq;fpypfspd; jd;ikapd; mbg;gilapy; nfhOg;Gfs; ,uz;lhf tifg;gLj;jg; 

gLfpd;wd.

1. epuk;gpa nfhOg;Gfs; - epuk;gpa nfhOg;gkpyq;fshy; Mf;fg;gl;l 

nfhOg;GfshFk;. ,f; nfhOg;gkpyq;fspd; IjNuhf;fhgdpy; ,ul;ilg; 

gpizg;Gfs; vJTNk fhzg;gLtjpy;iy. nghJthf tpyq;Ff; nfhOg;Gfs; 

,t;tiff;Fs; mlf;fg;gLk;. ,it mNefkhf miwntg;gepiyapy; 

jpz;kkhff; fhzg;gLk;. c+k; : ntz;nza; (Butter)

2. epuk;ghj nfhOg;Gfs; - epuk;ghj nfhOg;gkpyq;fshy; Mf;fg;gl;l 

nfhOg;GfshFk;. ,f; nfhOg;gkpyq;fspd; IjNuhf;fhgdpy; xd;W my;yJ 

gy ,ul;ilg; gpizg;Gfs; fhzg;gLk;. nghJthfj; jhtuf; nfhOg;Gfs; 

,t;tiff;Fs; mlf;fg;gLk;. ,it mNefkhf miwntg;gepiyapy; 

jputkhff; fhzg;gLk;. c+k; : jhtu vz;nza;fs;
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epuk;ghj nfhOg;Gfs; mtw;wpd; ,ul;ilg;gpizg;Gfspd; jd;ikapd; 

mbg;gilapy; gpd;tUkhW tifg;gLj;jg;gLk;.

 a. Cis      epuk;ghj nfhOg;G

 b. Trans  epuk;ghj nfhOg;G

epuk;gpa nfhOg;GfisAk; Trans epuk;ghj nfhOg;GfisAk; Nkyjpfkhf 

cs;nsLj;jyhdJ mjnuhnryNuhrp]; (arthrosclerosis) ,y; gq;fspg;Gr; 

nra;Ak;.

ngh];Nghypg;gpl;Lfs; 

fynkd;rt;Tfspd; gpujhdkhd $W ngh];Nghypg;gpl;LfshFk;. mit 

xU fpsprNuhy; %yf;$Wld; ,izf;fg;gl;l ,uz;L nfhOg;gkpyq;fs;> 

xU ngh];Ngw;W $l;lk; vd;gtw;why; Mf;fg;gl;Ls;sd. ngh];Ngw;Wf; 

$l;lkhdJ ngh];Nghypg;gpl; %yf;$Wf;F kiw kpd;Ndw;wj;ij toq;Fk;. 

nghJthf KidTs;s %yf;$W my;yJ rpwpa Vw;wKs;s %yf;$W 

xd;Wk; ngh];Ngw; $l;lj;Jld; Nkyjpfkhf ,izf;fg;gl;bUf;Fk;. c+k; : 
Nfhypd; (choline)

ngh];Nghypg;gpl;Lf;fspd; ,uz;L me;jq;fSk; ntt;NtW elj;ijfisf; 

fhz;gpf;Fk;. IjNuhf;fhgd; thy;fs; ePu;ntWg;Gs;sit ngh];;Ngw;Wf; 

$l;lKk; mjDila ,izg;Gk; (jiy) ePu;ehl;lKs;sit. 

(fl;likg;Gfis epidtpy; epWj;jj; Njitapy;iy) 

cU 2.10 ngh];Nghypg;gpl; %yf;$wpd; fl;likg;G 

Nfhypd;

ngh];Ngw;W

fpsprNuhy;

nfhOg;gkpyq;fs;

(a) fl;likg;Gr; #j;jpuk; (b) ,ilntsp epug;Gk; khjpup

e
Pu
;e
h
l
;l
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s
;s
 
j
i
y
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s
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;
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,ypg;gpl;Lf;fspd; njhopy;fs;

 y rf;jp %ykhf czT xJf;F (nfhOg;Gfs;> vz;nza;fs; Nghd;w 

%Viry;fpspriul;Lfs;)

 y KjYU nkd;rt;tpd; ghapj;jd;ikiag; NgZjy;. (ngh];Nghypg;gpl;Lf;fs;> 

nfhy];jpNuhy;)

 y clypD}lhfg; gazpf;Fk; rkpf;iQ %yf;$Wfshfr; nraw;gLjy;. 

 (c+k; : XNkhd;fs;)

 y tpyq;Ff; fynkd;rt;tpd; $whff; fhzg;gLjy;. (nfhy];jpNuhy;)

Gujq;fs;

Gujq;fs; mkpNdhtkpyq;fshy; Mf;fg;gl;lit. Gujq;fspd; cUthf;fj;jpy; 

,UgJ ntt;NtW mkpNdhtkpyq;fs; gq;nfLf;fpd;wd. Gujq;fspd; 

%yfr; Nru;f;ifahf C, H, O, N, S vd;gd fhzg;gLk;. mkpNdhtkpyq;fspd; 

kj;jpapy; xU rkr;rPuw;w fhgd; mZ fhzg;gLk;. fpisrpd; jtpu xt;nthU 

mkpNdhtkpyKk; xU mkpNdh $l;lk;> xU fhnghl;iry; $l;lk;> xU 

Ijurd; mZ> R My; Fwpf;fg;gLk; khwpf; $l;lkhd xU mw;ify; $l;lk; 

vd;gtw;iwf; nfhz;lJ. fpisrPdpy; R Ijurd; mZtpdhy; gpujpaPL 

nra;ag;gl;bUf;Fk;. gf;fr; rq;fpyp vd miof;fg;gLk; ,e;j R $l;lkhdJ 

xt;nthU mkpNdhtkpyj;jpw;Fk; NtWgLfpwJ. kw;iwa $l;lq;fs; (H mZ 

cs;slq;fyhf) 'KJnfYk;gpy;" fhzg;gLk;. 

cU 2.11 mkpNdhtkpy %yf;$wpd; fl;likg;G

H2N Ca

H

R

COOHmikNdh $l;lk; fhnghl;iry; $l;lk;

mw;ify; $l;lk;

mkpNdhtkpyq;fs; xd;W my;yJ gy fhnghl;iry; $l;lq;fisAk; 

mkpNdh $l;lq;fisAk; nfhz;bUf;fyhk;. mkpNdh $l;lkhdJ fhuj; 

jd;ikiaAk; fhnghl;iry; $l;lkhdJ mkpyj; jd;ikiaAk; nfhz;lJ. 

xU %yf;$whdJ mkpy kw;Wk; fhu ,ay;Gfisf; nfhz;bUe;jhy; mit 

<upay;Gs;s %yf;$Wfs; vd miof;fg;gLk;. vdNt mkpNdhtkpyq;fs; 

<upay;Gs;sit. 

,U mkpNdhtkpyq;fs; xLf;fy; jhf;fj;jpw;Fl;L mtw;wpypUe;J xU 

%yf;$W ePu; mfw;wg;gLtjd; tpisthf cUthFk; gpizg;G ngg;iul; 

gpizg;G MFk;. 
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mkpNdh 

$l;lk;

ngg;iul; gpizg;G

xLf;fy; 

jhf;fk;

fhnghl;iry; 

$l;lk;

cU 2.11 ngg;iul; gpizg;G cUthf;fk;

GujkhdJ xd;W my;yJ gy gy;ngg;iul;Lr; rq;fpypfisf; nfhz;l 

mkpNdhtkpyq;fshy; Mf;fg;gl;lit.

Gujf; fl;likg;Gfspd; kl;lq;fs;

Gujq;fspd; njhopy;fspy; Gujf; fl;likg;gpYs;s ehd;F kl;lq;fSk; 

Kf;fpa gq;fhw;Wfpd;wd. 

a.  Kjyhd

b.  Jizahd

c.  Gilahd

d.  ehw;gFjpahd 

a. Kjyhd fl;likg;G

 ngg;iul; gpizg;Gfshy; ,izf;fg;gl;L Neupajhf xOq;FgLj;jg;gl;l 

mkpNdhmkpyq;fspd; jdpj;Jtkhd njhluhdJ Gujq;fspd; Kjyhd 

fl;likg;ghFk;. 

b.  Jizahd fl;likg;G

 gy;ngg;iul; rq;fpypapd; KJnfYk;gpYs;s iejurd; mZf;fSld; 

,izf;fg;gl;l Ijurd; mZf;fSf;Fk; mNj rq;fpypapd; xl;rprd; 

mZf;fSf;Fk; ,ilapy; Vw;gLk; %yf;$w;Wf;Fs;shd Ijurd; 

gpizg;gpd; tpisthf Kjyhd fl;likg;gpYs;s jdpj;j gy;ngg;iul; 

rq;fpyp RUsile;J> kbg;gile;J cUthFk; fl;likg;G> Jizahd 

fl;likg;G MFk;. ,f;fl;likg;ghdJ β kbg;ghfNth my;yJ my;gh 

RUspahfNth ,Uf;fyhk;. 

 y my;gh RUsp c+k; : nfuw;wpd;
 y β kbg;gile;j jfL c+k; : rpye;jpapd; gl;Lehu;
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cU 2.13 Gujj;jpd; Jizahd fl;likg;gpd; β kbg;gile;j jfL kw;Wk; ∝ RUsp

β
jfL

α
RUsp

c.  Gilahd fl;likg;G

 toikahf Jizahd gy;ngg;iul; rq;fpypahdJ tise;J gue;jstpy; 

kbg;gile;J jpl;lkhd> neUf;fkhd> jdpj;Jtkhd> njhopw;gL 

epiyapYs;s Kg;gupkhz tbtj;ij vLf;Fk;. ,J mkpNdhtkpyq;fspd; 

gf;fr;rq;fpyp / R $l;lk; ,ilapyhd gpd;tUk; ,ilj;njhlu;Gfspd; 

tpisthfNt cUthFk;. 

 y Ijurd; gpizg;Gfs;

 y ,Ury;igl;Lg; gpizg;Gfs; 

 y mad; gpizg;Gfs;

 y te;ju;thypd; ,ilj;njhlu;Gfs; / ePu; ntWg;Gs;s ,ilj;njhlu;Gfs; 

c+k; : mNdfkhd nehjpaq;fs;> kNahFNshgpd;> my;Gkpd;

d.  ehw;gFjpahd fl;likg;G

 xU njhopw;ghl;Lg; Gujk; cUthtjpy; ,uz;L my;yJ mjw;F 

Nkw;gl;l gy;ngg;iul;Lf;fspd; jpul;rp gq;nfLf;Fk;;. Guj cg myFfs; 

vd miof;fg;gLk; NtWgl;l rq;fpypfs; %yf;$w;wpil kw;Wk; 

%yf;$w;Wf;Fs;shd ,ilj;njhlu;Gfspdhy; xd;whf;fg;gl;bUf;Fk;. 

 c+k; : <NkhFNshgpd;> nfhyhn[d;
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<k;

,Uk;G

α cgmyF

β cgmyF
β  cgmyF

α  cgmyF

cU 2.13 <NkhFNshgpd; %yf;$wpd; fl;likg;G

Gujq;fspd; ,aw;ifafw;wy;

typik Fiwe;j ,urhadg; gpizg;Gfs; kw;Wk; ,ilj;njhlu;Gfs; 

khw;wg;gLtjhy; GujkhdJ mjd; jdpj;Jtkhd> ,urhad> Kg;gupkhz 

tbtj;ij ,oj;jy; Gujq;fspd; ,aw;ifafw;wyhFk;. 

Gujq;fspd; ,aw;ifafw;wiyg; ghjpf;Fk; Kftu;fs;

1. cau; ntg;gepiyAk;> cau;rf;jpf; fjpu;tPr;Rk;

2. td;dkpyq;fs;> td;fhuq;fs;;> cau; nrwpTila cg;Gf;fs;

3. ghu cNyhfq;fs;

4. Nrjdf; fiug;ghd;fSk; Jg;Guthf;fpfSk;

Gujq;fspd; njhopy;fs;

ml;ltiz 2.2 Gujq;fspd; njhopy;fs;

Guj tif cjhuzk; njhopy;fs;

Cf;fpf;Fupa Gujk; ngg;rpd;> mkpNyR capupurhad jhf;fq;fspy; Cf;fp

fl;likg;Gf;Fupa 

Gujk;

nfuw;wpd; cyu;jypypUe;J jLj;jy;

nfhyh[pd; typikiaAk; Mjhuj;ijAk; toq;fy;;

Nrkpg;G Xty;Gkpd; Kl;ilapy; Nrkpg;Gg; Gujk;

Nfrpd; ghypy; Nrkpg;Gg; Gujk;

nfhz;Lnry;yy; <NkhFNshgpd; O2, CO2 nfhz;Lnry;yy;

ePu;g;gha my;Gkpd; nfhOg;gkpyj;ijf; nfhz;Lnry;yy;
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XNkhd;fs; ,d;Rypd; FUjpapd; FSf;Nfh];

kl;lj;ij rPuhf;fy;FSf;fhfd;

RUq;ff; $ba / 
,af;fk;

mf;upd; / kNahrpd; jirehu;fspd; RUf;fk;

ghJfhg;G ,kpANdhFNshgpd; gpwnghUl;fis mfw;wy;

epa+f;fpspf;fkpyq;fs;

epa+f;fpspf;fkpyq;fs; xUghj;jhd epa+f;fpspNahiul;Lf;fshy; Mf;fg;gl;l 

gy;epa+f;fpspNahiul;Lf;fshff; fhzg;gLfpd;w gy;ghj;Jfs; MFk;. ,it 

C, H, O, N, P Mfpa %yfq;fisf; nfhz;lit. epa+f;fpspf;fkpyq;fs; kh%yf; 

$Wfs;; capu;g; gy;ghj;Jfs; ,U tifahd epa+f;fpspf;fkpyq;fs; cs;sd. 

1.  DNA (Bxl;rpiwNgh epa+f;fpspf;fkpyk;)

2.  RNA (iwNgh epa+f;fpspf;fkpyk;)

epa+f;fpspNahiul;Lfspd; fl;likg;G

nghRNgw;Wf; $l;lk;

iejurd; 

%yk;

ngd;NuhR nty;yk;

cU 2.15 epa+f;fpspNahiul;bd; fl;likg;G (,urhadf; fl;likg;Gfis epidtpy; 

epWj;jj; Njitapy;iy)

ngh];Ngw; 

$l;lk;
nty;yk;

iejurd; 

%yk; 

(mbdpd;)

nghRNgw;Wf;$l;lkw;w xU epa+f;fpspNahiul;lhdJ epa+f;fpspNahirl;lhFk;. 

c+k; : mbNdhrpd;> FthNdhrpd; 

ngd;NuhR nty;yq;fs;

ngd;NuhR nty;yq;fs; 2 tifahdit. Bxl;rpiwNghR kw;Wk; iwNghR (B 

xl;rpiwNghRtpy; iwNghRtpYk; ghu;f;f xU xl;rprd; mZ FiwthdJ.)

iejurd; %yq;fs;

iejurd; %yq;fspy; ,uz;L gpujhd $l;lq;fSs;sd. 

1. gpa+upd;fs;  - gUkdpy; ngupait; ,Utisaq;fs; nfhz;lit.

2. gpupkpbd;fs; - gUkdpy; rpwpait; jdp tisak; nfhz;lit. 
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gpa+updpy; ,Utiffs; cs;sd. mitahtd mbdPd;> Fthdpd;. gpupkpbdpy; 

%d;W tiffs; cs;sd. mitahtd jakpd;> Auhrpy;> irw;Nwhrpd;> ,k; 

%yq;fs; KiwNa A, G, T, U, C vDk; vOj;Jf;fshy; Fwpf;fg;gLk;. 

nghRNgw;Wf; $l;lk; 

,J epa+f;fpspf;fkpyj;jpw;F mkpyj;jd;ikia toq;Fk;.

epa+f;fpspf;fkpyq;fspd; cUthf;fk;

kpy;ypad; fzf;fhd epa+f;fpspNahiul;Lfs; ngh];Ngh ,UvRj;ju; 

gpizg;ghy; ,ize;J gy;epa+f;fpspNahiul; rq;fpypia cUthf;Fk;. 

,jd;NghJ xU epa+f;fpspNahiul;bYs;s nghRNgw;wpd; OH $l;lj;jpw;Fk; 

kw;iwa epa+f;fpspNahiul;bd; ngd;NuhR nty;yj;jpd; %d;whtJ C cld; 

,ize;Js;s OH $l;lj;jpw;Fkpilapy; xLf;fy; jhf;fk; eilngWk;. ,e;jg; 

gpizg;Gfs; nty;y ngh];Ngw; myFfs; kPz;Lk; kPz;Lk; ,ize;j 

Nfhyk; nfhz;l KJnfYk;igj; Njhw;Wtpf;Fk;. epa+f;fpspNahiul;Lf;fspd; 

Neupa gy;ghj;Jf;fs; epa+f;fpspf;fkpyq;fs; MFk;. cs;slq;Fk; nty;y 

%yf;$Wfspd; tiffspd; mbg;gilapy; epa+f;fpspf;fkpyq;fs; ,uz;L 

tifg;gLk;. epa+f;fpspNahiul;bYs;s nty;y %yf;$W B xl;rpiwNgh]; 

vdpy; me;j epa+f;fpspf;fkpyk; DNA MFk;. ngd;NuhR nty;yk; iwNgh]; 

vdpy; me;j epa+f;fpspf;fkpyk; RNA MFk;;. DNA MdJ mbdpd;> jakpd;> 

Fthdpd;> irw;Nwhrpd; Mfpatw;iwAk; RNA MdJ mbdpd;> Fthdpd;> 

irw;Nwhrpd;> Auhrpy; Mfpatw;iwAk; iejurd; %yfq;fshff; nfhz;lit. 

DNA %yf;$wpd; fl;likg;G (Watson ,dJk; Crick ,dJk; khjpup)

DNA %yf;$whdJ ,uz;L vjpu;r;rkhe;ju gy;epa+f;fpspNahiul; rq;fpypfisf; 

nfhz;lJ. mit xU fw;gid mr;Rg; gw;wpr; RUz;L xU ,ul;ilr; RUspia 

cUthf;Fk;. ,uz;L nty;y nghRNgw;W KJnfYk;Gfs; xd;Wf;nfhd;W 

vjpuhd jpirapy; nry;Yk; xOq;fikg;ghdJ vjpu;r; rkhe;juk; vd 

miof;fg;gLk;. nty;yg; nghRNgw;W KJnfYk;Gfs; RUspapd; ntspg;Gwj;jpYk; 

iejurd; %yq;fs; Nrhbahf;fg;gl;Lr; RUspapd; cl;Gwj;jpYk; fhzg;gLk;. 

Nrhbahf;fg;gl;l iejurd; %yq;fSf;fpilapYs;s Ijurd; gpizg;Gfshy; 

,U ,iofSk; xd;whf ,ize;Js;sd. 

%yr;Nrhb tpjp

xU gpa+upd; %yk; vg;NghJk; xU jdpj;Jtkhd gpupkpbd; %yj;Jld; Nrhb 

NrUk;. 

A = T (2 Ijurd; gpizg;Gfs;)

G ≡ C (3 Ijurd; gpizg;Gfs;)
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MfNt ,uz;L rq;fpypfSk; (,iofSk;) xd;iwnahd;W epug;Gfpd;wit 

vdf; $wg;gLfpwJ. ,e;jr; Nrhbfs; epug;Gfpd;w %yr; NrhbfshFk;. 

,e;j ,ul;ilr; RUspf; fl;likg;gpy; xU KOj; jpUk;gyhdJ gj;J %yr; 

Nrhbfisg; glj;jpy; fhl;bathW nfhz;bUf;Fk;. 

cU 2.16 DNA kw;Wk; RNA %yf;$Wfspd; fl;likg;Gfs; (,urhadf; fl;likg;Gfis 

epidtpy; epWj;jj; Njitapy;iy)

irw;Nwhrpd;

Fthdpd;

irw;Nwhrpd;

Fthdpd;

mbdpd;

jakpd;

DNA ,d; epa+f;fpspNah 
%yq;fs;

mbdpd;

Auhrpy;

nty;y 

ngh];Ngw;W 

RUspRNA ,d; epa+f;fpspNah 
%yq;fs;

%yr;Nrhb

epAf;fpspNah 

%yq;fs;

DNA ,d; njhopy;fs;

 y xU re;jjpapypUe;J mLj;j re;jjpf;Fg; gpwg;Gupikj; jfty;fisf; 

flj;JtJld; mtw;iwr; Nrkpf;Fk;.

 y Gujj;njhFg;Gf;fhd gpwg;Gupikj; jfty;fisr; Nrkpf;Fk;.

RNA ,d; fl;likg;G 

RNA rhjhuzkhf xU jdpapioahyhd epa+f;fpspf;fkpykhFk;. ,it 

Auhrpy; (U)> irw;Nwhrpd; (C)> Fthdpd; (G)> mbdpd; (A) vd;w iejurd; 

%yq;fisf; nfhz;l iwNghepa+f;fpspNahiul;Lfshy; Mdit. ,U 

RNA %yf;$WfSf;fpilapy; epug;Gfpd;w %yr;Nrhbahjy; eilngwyhk;. 

my;yJ mNj %yf;$wpd; cs;NsNa rpytw;wpy; eilngwyhk;. epug;Gfpd;w 

%yr;Nrhbahjy; mtw;wpd; njhopw;ghl;Lf;F mtrpakhd Kg;gupkhz tbtk; 

cUthf trjpaspf;Fk;. mbdpdhdJ AuhrpYld; ,U Ijurd; gpizg;ghy; 

,izAk;. FthdpdhdJ irw;NwhrpDld; %d;W Ijurd; gpizg;ghy; 

,izAk; fyq;fspy; %d;W tifahd RNA fhzg;gLk;. 

1. nra;jp fhTk; RNA (mRNA)
2. ,lkhw;Wk; RNA (tRNA)
3. iwNghNrhk; RNA (r.RNA)

1. nra;jp fhTk; RNA (mRNA)

nra;jp fhTk; RNA MdJ xU Neupa %yf;$W MFk;. xg;gPl;lstpy; 

fyj;jpy; kpff; Fiwe;jstpy; fhzg;gLk; RNA tifahFk;. ,uz;L 

njhopy;fs; cs;sd.



PB24

 y DNA %yf;$wpy; iejurd; %yq;fspd; njhluhfr; Nrkpf;fg;gl;Ls;s 

gpwg;Gupikj; jfty;fisg; gpujp nra;Ak;.

 y gpwg;Gupikj; jfty;fisf; fUKjYUtpy; ,Ue;J Gujj;njhFg;G 

eilngWk; ,lj;jpw;F (,iwNghNrhk;) fUEz;LisapD}lhff; 

flj;Jk;.

2. ,lkhw;Wk; RNA (tRNA)

kpfTk; rpwpa RNA %yf;$W; NeuhdJ; Mdhy; glj;jpy; fhl;bathW 

%d;W jlKs;s fl;likg;ig cUthf;Fk;. 

cU 2.17 tRNA %yf;$wpd; fl;likg;G

mkpNdhtkpyk; 

,izAk; ,lk;

vjpu;f;NfhNlhd;

vjpu;f;NfhNlhd;

njhopy; : Gujj;njhFg;G eilngWk; ,lj;Jf;F mkpNdhtkpyq;fisf; 

nfhz;L nry;yy;.

3. ,iwNghNrhk; RNA (rRNA)

 ,J kpf mjpfstpy; fhzg;gLk; RNA tifahFk;. r RNA MdJ 

rpf;fyhd> xOq;fw;w fl;likg;GilaJ. ,J gy;ngg;iul; rq;fpypfs; 

xd;W $Ltjw;fhd jhdj;ij toq;Fk;. 

DNA, RNA ,ilapyhd NtWghLfs;

1. DNA ,ul;il ,ioAila %yf;$W Mdhy; RNA  xw;iw ,ioAila 

%yf;$W.

2. DNA MdJ A, T, G, C Mfpa iejurd; %yq;fisf; nfhz;lJ. U 
fhzg;glhJ. Mdhy; RNA MdJ A, U, G, C Mfpa iejurd; %yq;fisf; 

nfhz;lJ. T fhzg;glhJ. 

3. DNA ,Ys;s nty;y %yf;$W Bxl;rpiwNgh]; Mdhy; RNA ,Ys;s 

nty;y %yf;$W iwNgh];.

epa+f;fpspf;fkpyj;jpy; fhzg;gLtJ jtpu;e;j NtW epa+f;fpspNahiul;Lfs;

ATP, NAD+, NADP+, FAD Mfpait
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ATP ,d; njhopy;

 y mfpy rf;jpf; fhtp

NAD+ ,d; njhopy; 

 y Jiznehjpakhfj; njhopw;gLjy;.

 y ,yj;jpud; fhtpahfj; njhopw;gLjy;.

 y Rthrj;jpd; NghJ xl;rpNaw;Wk; Kftuhfj; njhopw;gly;.

NADP+ ,d; njhopy;

 y Jiznehjpakhfj; njhopw;gLjy;.

 y ,yj;jpud; fhtpahfj; njhopw;gLjy;.

 y xspj;njhFg;gpd; NghJ xl;rpNaw;Wk; Kftuhfj; njhopw;gly;.

FAD ,d; njhopy; 

 y Jiznehjpakhfj; njhopw;gly;.

 y ,yj;jpud; fhtpahfj; njhopw;gly;.

fyq;fs;> fy xOq;fikg;G vd;gd gw;wpa mwpit tpupthf;Ftjpy; 

EZf;Ff; fhl;bapd; gq;fspg;G 

Fopatpaypd; Kd;Ndw;wkhdJ> ngUk;ghYk; EZf;Ff;fhl;bapaiy 

mbg;gilahff; nfhz;lJ. fyq;fspd; fz;Lgpbg;G> mtw;wpd; Muk;g fw;if 

vd;gd EZf;Ff;fhl;bapd; fz;Lgpbg;GlNdNa Kd;Ndw;wk; mile;jJ.

xsp EZf;Ff;fhl;b

fl;GydhFk; xspahdJ Kjypy; khjpupapd; ClhfTk; gpd; fz;zhb 

tpy;iyfspD}lhfTk; mDg;gg;gLfpwJ. tpy;iyfs; khjpupia cUg;ngUf;ff; 

$bathW xspia Kwptilar; nra;J ngwg;gLk; tpk;gk; fz;zpDs; 

tPo;j;jg;gLk;. vspa EZf;Ff;fhl;b vd;gJ xU jdpahd tpy;iyahFk;.

$l;L xsp EZf;Ff;fhl;b

ghlrhiy Ma;T$lq;fspy; $l;L xspEZf;Ff;fhl;bahdJ nghJthfg; 

gad;gLj;jg;gLfpwJ. kUj;Jt Ma;T$lq;fspYk; Nehiaf; fz;lwpAk; 

fUtpahfg; gad;gLj;jg;gLfpd;wJ. gpuptY> cUg;ngUf;fk; Mfpad 

EZf;Ff;fhl;bapy; fhzg;gLk; Kf;fpa gupkhzq;fshFk;;. 

cUg;ngUf;fk; vd;gJ nghUnshd;wpdJ tpk;gj;jpd; gUkDf;Fk; mjd; 

cz;ikahd gUkDf;Fk; ,ilapyhd tpfpjkhFk;. toikahf xsp 

EZf;Ff;fhl;bapd; cau; cUg;ngUf;fkhdJ khjpupapd; cz;ikahd 

gUkdpYk; 1000 klq;fhFk;. 
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gpuptY vd;gJ ,U Gs;spfis xd;wpypUe;J xd;W NtWgLj;jp mwpaf; 

$bajhf ,Uf;Fk; Mff; Fiwe;j J}ukhFk;. (xsp EZf;Ff;fhl;bapd; 

gpuptYthdJ 0.2 μm MFk;.) ,J tpk;gj;jpd; njspTj;jd;ikapd; xU mstPL 

MFk;. gpuptYtpdhy;; cUg;ngUf;fkhdJ vy;iygLj;jg;gLfpwJ.

nghUspypUe;J tUk; (tOf;fpapYs;s khjpup) xspahdJ Kjypy; nghUs; 

tpy;iyapD}lhr; nrd;W cUg;ngUj;j tpk;gj;ij cUthf;Fk;. 

mt;tpk;gkhdJ ,uz;lhtJ tpy;iyf;F (ghu;itj; Jz;L) nghUshfr; 

nraw;gl;L NkYk; cUg;ngUf;fkilAk;.

nkhj;j cUg;ngUf;fkhdJ xt;nthU tpy;iyapdJk; cUg;ngUf;fj;jpd; 

ngUf;fkhFk;. 

nkhj;j cUg;ngUf;fk;  =  
nghUs; tpy;iyapd; 

cUg;ngUf;fk;

ghu;itj; Jz;bd; 

cUg;ngUf;fk; 
×

c+k; : nghUs;tpy;iyapd; cUg;ngUf;fk; = × 40 ck;

 ghu;itj; Jz;bd; cUg;ngUf;fk; = × 15 ck; vdpy;>

 nkhj;j cUg;ngUf;fk; = 40 × 15  

  = × 600 jlit 

,yj;jpud; EZf;Ff;fhl;b

xsp EZf;Ff;fhl;bapd; gpuptYtpd; vy;iyahdJ xspapd; miyePsj;jpdhy; 

jPu;khdpf;fg;gLfpwJ. gpuptYthdJ miyePsj;jpw;F Neu;khW tpfpjrkdhFk;. 

,jdhNyNa tpQ;Qhdpfs; xg;gPl;L uPjpapy; Fiwthd miyePsk; nfhz;l 

NtW fjpu;g;G tbtq;fspd; ghtidiaf; fUj;jpy; nfhz;ldu;. 

,jd; tpisthf ,yj;jpud; EZf;Ff;fhl;b tpUj;jp mile;jJ. ,yj;jpud; 

EZf;Ff;fhl;bapaypy; ,yj;jpud;fspd; fw;iwahdJ khjpupapd; Clhf 

my;yJ mjd; Nkw;gug;gpy; Ftpar; nra;ag;gLk;.

nfhs;ifastpy; ,yj;jpud; EZf;Ff;fhl;bahdJ nghUs;fis 1 × 108  klq;F 

cUg;ngUf;ff; $baJ. Mdhy; eilKiwapy; mJ 5 × 105 klq;FfSf;F 

rw;W NkyhfNt cUg;ngUf;FfpwJ. 

,yj;jpud; EZf;Ff;fhl;bfs; xsp EZf;Ff;fhl;ba+lhfg; ghu;f;fg;glKbahj 

gy Gd;dq;fq;fs;> kw;iwa cg fyf;fl;likg;Gf;fs; Mfpatw;iwf; 

fhz;gpf;fpwJ. ,uz;L tifahd ,yj;jpud; EZf;Ff;fhl;bfs; cs;sd. 

1. CLflj;Jk; ,yj;jpud; EZf;Ff;fhl;bfs; (TEM)

2. myfpLk; ,yj;jpud; EZf;Ff;fhl;bfs; (SEM)



PB27

CLflj;Jk; ,yj;jpud; EZf;Ff;fhl;bfs;

fyq;fspd; mff; fl;likg;Gfisf; fw;gjw;F ,J gad;gLfpwJ. 

,e;EZf;Ff;fhl;bapy; ,yj;jpud;fspd; fw;iwahdJ xU nky;ypaJk; 

tpNrlkhfj; jahupf;fg;gl;lJkhd gjhu;j;jj;Jz;bD}lhf mDg;gg;gLtjw;F 

kpfTk; nky;ypa xU khjpup gad;gLj;jg;gLfpd;wJ. khjpupfs; ghu 

cNyhfq;fshy; rhakplg;gLk;. ,it kw;iwa ,lg; gug;Gfis tplf; 

Fwpg;gpl;l rpy fyf; fl;likg;GfSld; mjpfstpy; ,ize;J nfhs;Sk;. 

khjpupapd; Clhfr; nrd;w ,yj;jpud;fspd; Nfhyq;fshf tpk;gk; njwpg;gile;J 

jpiuapy; Njhd;Wk;. ,yj;jpud;fs; khjpupapD}lhfr; nry;ifapy; mlu;j;jpahfr; 

rhaNkw;wg;gl;l fl;likg;Gfs; fhzg;gLk; gFjpapy; mjpfsT ,yj;jpud;fs; 

tpOk;.

myfpLk; ,yj;jpud; EZf;Ff;fhl;b

,t;Tgfuzj;jpy; ,yj;jpud;fspd; xU Ez;zpa fw;iwahdJ khjpupapd; 

Nkw;gug;gpypUe;J njwpg;gilfpwJ. mtjhdpg;gjw;F Kd;G khjpupf;Fg; 

ngUk;ghYk; nghd; g+rg;gLk;. ,q;F khjpupahdJ mjpfsT ,yj;jpud;fisr; 

rpjwyila nra;Ak; mNjNtis Vidait mfj;JwpQ;rg;gLk;. ,t;Tg 

fuzkhdJ Kg;gupkhzj;Njhw;wj;jpy; Nkw;Gwj;Njhw;wj;ij mtjhdpf;fg; 

nghUj;jkhdJ.

xsp EZf;Ff;fhl;b ,yj;jpud; EZf;Ff;fhl;b

xspf;fjpu;fis Ftpar; nra;af; fz;zhb 

tpy;iyfs; gad;gLfpwJ.

,yj;jpud;fspd; fw;iwia Ftpar;nra;a 

typikahd fhe;jq;fs; gad;gLfpwJ.

tpk;gj;ij ntw;Wf;fz;zpdhy; Neubahfg; 

ghu;f;fyhk;.

ntw;Wf; fz;zpdhy; Neubahfg; ghu;f;f 

KbahJ. Ez;;tiuaq;fs; gad;gLfpwJ.

capUs;s> capuw;w nghUs;fis 

mtjhdpf;fyhk;.

capuw;w nghUs;fis kl;Lk; mtjhdpf;f 

yhk;.

nghUspd; cz;ikahd epwj;ij 

mtjhdpf;fyhk;.

nghUspd; cz;ikahd epwj;ij 

mtjhdpf;f KbahJ. 

nghUs;fisr; rhakplr; rhaq;fs; gad; 

gLj;jg;gLk;.

nghUs;fisr; rhakplg; ghu cNyhfq;fs; 

gad;gLfpwJ. 

ml;ltiz 2.3 : xsp> ,yj;jpud; EZf;Ff;fhl;bfspw;F ,ilNaahd NtWghLfs;

fyj;jpd; tuyhw;Wg; gpd;dzpAk; cg fy myFfspd; fl;likg;G 

kw;Wk; njhopy;fisg; gFj;jhuha;jYk;

fyf; nfhs;if

vy;yh mq;fpfSk; fyq;fshy; Mf;fg;gl;lit. 

Kd;du; fw;w capupd; Ml;rpepiu xOq;fikg;G kl;lq;fis epidtpy; 

nfhz;L tUf. 'capUs;sJ" vd miof;fg;gLtjd; mbg;gil myF 
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fykhFk;. ,J jdpf;fy mq;fpiaNah (c+k; : Chlamydomonas, kJtk;) 
my;yJ gy;fyj; jhtuj;ijNah my;yJ tpyq;ifNah cUthf;fyhk;. 

Robert Hooke (1665) vspa EZf;Ff;fhl;bia gad;gLj;jp> jf;if xd;iwg; 

gupNrhjpj;J mjd; mbg;gil myFfis tptupg;gjw;F 'fyk;" vd;Dk; 

gjj;ij toq;fpdhu;.

Robert Hooke ,d; rkfhyj;jtuhd Anton van Leeuwenhook (1650) gw;wPupah> Euglena 
Mfpa capUs;s jdpf;fy mq;fpfis Kjypy; tptupj;Jg; gjpT nra;jhu;. 

Matthias Schleiden (1831) xU jhtutpayhsu;. ,tu; jhtu ,ioaq;fisf; fw;W 

vy;yhj; jhtuq;fSk; fyq;fshyhf;fg;gl;lit vd;w KbTf;F te;jhu;.

Theodore Schwann xU tpyq;fpayhsu; (1839) ,tu; vy;yh tpyq;fpioaq;fSk; 

fyq;fshyhf;fg;gl;lit vd;w KbTf;F te;jhu;. 

Rudolf Virchow (1855) vd;gtu; Kd;gpUe;j fyq;fs; fyg;gpuptiltjhNyNa 

midj;Jf; fyq;fSk; Njhd;Wfpd;wd vd;gijf; fhl;bdhu;. 

Schleiden, Schwann, Virchow MfpNahu; 'fyf;nfhs;if"ia Kd;itj;jdu;. mJ 

gpdtUtdtw;iw cs;slf;fpaJ.

1. vy;yh mq;fpSk; xd;W my;yJ gy fyq;fshy; Mf;fg;gl;lit.

2. mq;fpfspd; mbg;gilf; fl;likg;G kw;Wk; njhopw;ghl;L myF 

fykhFk;. 

3. vy;yhf; fyq;fSk; Kd;gpUe;j fyq;fspypUe;J Njhd;Wfpd;wd. 

fyq;fspd; xOq;fikg;G

fy xOq;fikg;G ,uz;L tifg;gLk; - GNuhfupNahl;lhtpw;Fupa> ,a+f;fup 

Nahl;lhTf;Fupa 

midj;Jf; fyq;fSk; Fwpg;gpl;l mbg;gilahd ,ay;Gfisf; nfhz;bUf;Fk;. 

mitahtd>

 y midj;Jf; fyq;fSk; xU Nju;Tf;Fupa jilahd KjYUnkd;rt;T 

xd;why; #og;gl;bUf;Fk;.

 y fyq;fspDs; irw;Nwhnrhy; (Cytosol) vd miof;fg;gLk; xU Fiwghap 

epiyapYs;s> n[yp Nghd;w gjhu;j;jk; fhzg;gLk;. cgfyf; $Wfs; 

irw;Nwhnrhy;ypDs; njhq;fpa epiyapy; fhzg;gLk;.

 y mit gpwg;Gupikg; gjhu;j;jq;fshd DNA If; fhTk;.

 y vy;yhf; fyq;fspDs;Sk; ,iwNghNrhk;fs; fhzg;gLk;. 
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,ay;Gfs; GNuhf;fupNahl;lh ,a+f;fupNahl;lh

mq;fpfs; gw;wPupah> Mf;fpgw;wPupah Gul;b];Lf;fs;> gq;fR> jhtuq;fs;> 

tpyq;Ffs;.

fyg; gUkd; ruhrup tpl;lk; 1 - 5 μm tpl;lk; 10 μm - 100 μm

mikg;G ngUk;ghYk; jdpf;fyk; ngUk;ghYk; gy;fyk; (jdpf;fy 

Ks;s rpy gq;fRf;fs;> mNdf 

Gul;b];Lf;fs; jtpu)

$u;g;Gj; Njhw;wk; 3.5 gpy;ypad; 

Mz;LfSf;F Kd;G

1.8 kpy;ypad; Mz;LfSf;F Kd;G> 

GNuhf;fupNahl;lhtpypUe;J $u;g; 

gile;jJ.

fyg;gpupT ,U$w;Wg;gpsT> 

,ioAUg;gpupT kw;Wk; 

xLf;fw;gpupT ,y;iy

,ioAUg;gpupT> xLf;fw;gpupT 

my;yJ ,uz;Lk;

ghuk;gupag; 

gjhu;j;jk;

tisa DNA MdJ 

RahjPdkhff;  FopaTU 

tpy; fhzg;gLk;. ,g; 

gpuNjrkhdJ epa+f;fpsp 

Nahapl; (nucleoid) vd 

miof;fg;gLk;. DNA 
epu;thzkhdJ. Gujq;f 

Sld; ,ize;jpUg;g 

jpy;iy. 

DNA MdJ NeupaJ; fUtpDs; 

fhzg;gLk;; Gujq;fSld; ,ize; 

Js;sJ.

,iwNghNrhk;  

tif

70 s ,iwNghNrhk; 

(rpwpait)

,uz;Lk; cs;sJ 70s ,iwNghNrhk; 

(,iokzp apYk; gr;irAUtj;jpYk;) 

80s ,iwNghNrhk; (ngupait) 

FopaTUtpy; fhzg;gLk;. (mf 

KjYUr;rpWtiyAld; ,ize;Jk; 

,Uf;fyhk;.) 

Gd;dq;fq;fs; rpy Gd;dq;fq;fs; cz;L. 

vJTNk nkd;rt;tpdhy; 

#og;gltpy;iy. cs; 

nkd;rt;Tfs; kpfTk; 

FiwT. ,Ug;gpd; Rthrk;> 

xspj;njhFg;G> iejurd; 

ehl;ly; Nghd;wtw;Wld; 

njhlu;GilaJ.

mjpfsthd Gd;dq;fq;fs; nkd; 

rt;thy; #og;gl;Lf; fhzg;gLk;. 

Gd;dq;fq;fspd; ghupa gy;tifik 

cs;sJ. 

c+k; : fU> ,iokzp> gr;ira 

TUtk; vd;git ,ul;il nkd; 

rt;thy; #og;gl;lit.

c+k; : ,iyNrhNrhk;> Gd;ntw;wplk; 

vd;git xw;iw nkd;rt;thy; #og; 

gl;lit.
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fyr;Rtu;fs; Bacteria, Cyanobacteria vd;g 

tw;wpy; ngg;upNlhfpisf; 

fd; fhzg;gLk;. Archae 
bacteria fspy; gy;rf;fiul; 

Lf;fSk; Gujq;fSk; 

fhzg;gLk;. 

gr;irj; jhtuq;fs;> gq;fRf;fs; 

vd;gtw;wpd; fyr;Rtu; tpiwg; 

ghdJ; gy;rf;fiul; nfhz;lJ. 

jhtuq;fspd; fyr;Rtu; nrY 

NyhirAk; gq;fRf;fspd; fyr;Rtu;; 

ifw;wpidAk; nfhz;lJ. tpyq;Ff; 

fyq;fspy; fyr;Rtupy;iy.

rTf;FKis vspait> Ez;Gd; 

Foha;fs; mw;wit.

fyg;Gwk;ghdJ (fy 

Nkw;gug;G nkd;rt;thy; 

#og;glhjJ) tpl;lk; 20 
nm

rpf;fyhdit> Ez;Gd;Foha;fs; 

(9+2) xOq;fikg;GilaJ fyj;jf 

mikg;G (fy Nkw;gug;G nkd; 

rt;thy; #og;gl;lJ) tpl;lk; 200 nm 

Rthrk; ngUk;ghYk; kPNrhNrhk; 

fshy; eilngWk;.

fhw;Wr; Rthrj;jpw;F ,iokzp

xspj;njhFg;G gr;iraTUtk; ,y;iy. 

nkd;rt;tpy; eilngWk; 

,k;nkd;rt;T mLf;fp 

itf;fg;gltpy;iy.

nkd;rt;T nfhz;l gr;iraTUtk; 

,k;nkd;rt;T toikahf nkd;w 

fLfshf my;yJ kzpAUf;fshf 

mLf;fg;gl;lJ.

iejurd; 

gjpj;jy;

rpy iejurd; gjpf;Fk; 

Mw;wYs;sit.

iejurd; gjpf;Fk; Mw;wy; 

vtw;Wf;Fk; ,y;iy.

ml;ltiz 2.4 : GNuhf;fupNahl;lhTf;Fupa fyq;fSf;Fk; ,a+f;fupNahl;lhTf;Fupa 

fyq;fSf;Fkpilapyhd NtWghLfs;

Bacteria, Cyanobacteria, Archaea vd;git GNuhf;fupNahl;lhf; fyq;fs;. Vida 

vy;yh mq;fpfSk; ,a+f;fupNahl;lhf; fyq;fisf; nfhz;bUf;Fk;.

cU 2.18 tpyq;Ff;fynkhd;wpd; fl;likg;G

rTf;FKis
SER

FNuhkw;wpd;

fUr;#op

Gd;fU

KjYUnkd;rt;T

,iwNghNrhk;fs;

nfhy;fp cgfuzk;
RERika%u;j;jk;

Ez;rilKis

Ez;Gd;Foha;fs;

,iokzp

,iyNrhNrhk;
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cU 2.19 jhtuf;fynkhd;wpd; fl;likg;G

fUr;#op
FNuhkw;wpd;

Gd;fU

ikag;Gd;ntw;wplk;

Ez;Gd;Foha;

,iokzp

fynkd;rt;T

maw;fyj;jpd; 

Rtu;

Ngnuhl;rpNrhk;

gr;iraTUtk;

fyr;Rtu;

KjYU ,izg;G

Ez; ,iofs;

nfhy;fp cgfuzk;

,iwNghNrhk;

RER

SER

Gd;dq;fq;fspdJk; Vida cg fyf;$WfspdJk; fl;likg;GfSk; 

njhopy;fSk;

KjYUnkd;rt;T : FopaTUtpdJ ntspg;Gw vy;iyahf KjYU nkd;rt;T 

cs;sJ. midj;Jf; fynkd;rt;TfSk; KjYUnkd;rt;tpd; cau; 

fl;likg;ig (ultrastructure) xj;jJ. fynkd;rt;tpd; gha;nghUs; rpj;jputbT 
khjpupAUthdJ Singer, Nicolson vd;gtu;fshy; 1972 ,y; Kd;itf;fg;gl;lJ. 

,jpy; gpujhdkhf cs;slf;fg;gLtJ>

 ² ngh];Nghypg;gpl;Lfs; (KjYUnkd;rt;tpy; kpfg;ngUkstpy; 

fhzg;gLk; ,ypg;gpl;L tif)  

 ² Gujk;

KjYU nkd;rt;thdJ gpd;tUk; ,ay;Gfisf; nfhz;lJ. ,J Vwj;jho 7 
nm jbg;GilaJ. ,J gpujhdkhf ngh];Nghypg;gpl;bd; ,U gilfshyhdJ. 

ngh];Nghypg;gpl;Lfs; ePu;ehl;lKs;s gpuNjrj;ijAk; ePu;ntWg;Gs;s 

gpuNjrj;ijAk; nfhz;l amphipathic %yf;$Wfs; MFk;. ngh];Nghypg;gpl;bd; 

ePu; ehl;lKs;s jiyg;gFjpahdJ fyj;jpDl;GwKk; ntspg;GwKk; ePu;kakhd 

#oypw;F Kfk; nfhLj;jthW ntspNehf;fpf; fhzg;gLk;. 

ePu; ntWg;Gila IjNuhf;fhgd; thy;gFjpahdJ cs;Nehf;fp Kfk; 

nfhLj;jthW xU ePu; ntWg;Gila cl;Gwj;ij cUthf;Fk;.
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KjYUnkd;rt;thdJ gha;nghUs; rpj;jputbT khjpupAUTf;F xg;gplg;gL 

fpd;wJ. ngh];Nghypg;gpl; %yf;$Wfs; miraf;$bajhf ,Ug;gjhy; 

nkd;rt;Tf;Fg; ghapj;jd;ikia toq;Fk;.

Guj%yf;$Wfs; nkd;rt;tpy; vOe;jkhdjhfg; Gije;J mjd; rpj;jpu tbtj; 

jd;ikapy; gq;nfLf;Fk;. nkd;rt;tpy; Gije;j Gujq;fs; xUq;fpize;j 

Gujq;fs; (integral proteins) vdg;gLk;. 

rpy Guj %yf;$Wfs; nkd;rt;tpD}lhf mjd; KOg; gFjpiaAk; 

CLUTfpd;wJ. ,t;thwhd Gujq;fs; nkd;rt;Tf;Ff; FWf;fhd Gujq;fs; vd 

miof;fg;gLk;. kw;iwa rpy Gujq;fs; nkd;rt;tpy; CLUtpf; fhzg;gLk;. 

ngUk;ghyhd xUq;fpize;j Gujq;fs; nkd;rt;Tf;Ff; FWf;fhd Gujq;fshFk;. 

,it ePu; ehl;lKs;s fhy;tha;fisf; nfhz;lit. Ez;Lisfs; Nghd;W 

nraw;gLk;;. mad;fSk;; Fwpg;gpl;l rpy KidTj;jd;ikahd %yf;$WfSk; 

,tw;wpD}lhff; flf;Fk;. 

rpy Gujq;fs; ,ypg;gpl; ,ul;ilg;gilapDs; Gijf;fg;gl;bUf;fhJ. ,it 

nkd;rt;tpd; cl;Gw Nkw;gug;gpy; jsu;thf ,izf;fg;gl;bUf;Fk;. ,t;thwhd 

Gujq;fs; Rw;waYf;Fupa Gujq;fs; vd miof;fg;gLk;. 

rpy Gujq;fSk; rpy ,ypg;gpl;LfSk; czu;nfhk;G Nghd;w FWfpa> fpisj;j 

fhNghitjNuw; rq;fpypfisf; nfhz;l fpisf;Nfh Gujk;> fpisf;Nfhypg;gpl;L 

vd;gtw;iw KiwNa Njhw;Wtpf;Fk;. 

tpyq;Ffspd; fynkd;rt;thdJ ,ypg;gpl;L ,UgilapDs; vOe;jkhdkhf 

xUq;fpize;Js;s rpy nfhy];jpNuhy; %yf;$Wfisf; nfhz;bUf;fyhk;. 

,it kpjkhd ntg;gepiyapy; nkd;rt;tpd; gha;kj; jd;ikiaf; Fiwg;gjd; 

%yk; mjw;F nefpo;Tj; jd;ik> cWjp vd;gtw;iw toq;FtJld; jho; 

ntg;gepiyapy; nkd;rt;T jpz;kkhFjiyj; jLf;Fk;. 

nkd;rt;tpd; ,Ugf;fq;fSk; mjd; $Wfs;> njhopy;fs; vd;gtw;wpy; 

NtWglyhk;. 

cU 2.20 KjYUnkd;rt;tpd; fl;likg;G

fpisf;Nfhg; 

Gujk;

fhNghitjNuw;W 

rq;fpyp
xUq;fpize;j 

Gujk;

Rw;waYf;Fupa 

Gujk;
nfhy];jpNuhy;

ngh];Nghypg;gpl;

nkd;rt;tpd; 

FopaTUg;gf;fk;

nkd;rt;tpd; 

fyg; Gwk;ghd 

gf;fk;

fpisf; 

Nfhypg;gpl;
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njhopy;fs;

 y capUs;s fyj;jpd; FopaTUitr; #o;e;J fhzg;gl;Lf; fyj;jff;$Wfisf; 

fyg;Gwr; #oypypUe;J ngsjpfuPjpahfg; gpupf;Fk;.

 y mq;fpfspd; gpiog;Gf;Fj; Njitahd gjhu;j;jq;fspd; gupkhw;wj;ij 

xOq;fhf;ff;$ba Nju;e;J CLGftpLk; nkd;rt;thFk;. 

 y KjYUnkd;rt;tpDs; Gije;Js;s Gujq;fs; fyj;ij ,dk;fz;L 

mUfpYs;s fyq;fis xd;Wld; xd;W njhlu;ghlr; nra;Ak;. (fy 

milahsq;fhzypy; gq;Fgw;wy;)

 y rpy Guj %yf;$Wfs; jdpj;Jtkhd capupurhadg; nghUs;fshd 

XNkhd;fs;> euk;Gf;flj;jpfs;> epu;g;gPldg; Gujq;fs; vd;gtw;Wld; 

,ilj;jhf;fKWtjw;F thq;fp %yf;$Wfshfr; nraw;gLk;.

 y fynkd;rt;tpYs;s rpy Gujq;fs; rpy Fopatd;$l;L ehu;fSld; 

,izf;fg;gl;Lf; fytbtj;ijg; NgZjypy; cjTk;.

 y nkd;rt;tpYs;s rpy Gujq;fs; nehjpaq;fshfr; nraw;gLk;. 

 (c+k; : Flypd; rpy gFjpfspYs;s Ez;rilKisapd; Nkyzpf; 

fyq;fspd;  fyNkw;gug;G nkd;rt;tpy; rkpghl;L nehjpaq;fs; cs;slf;fg; 

gl;bUf;Fk;)

cgfyf; $Wfs;

gy cgfyf; $Wfs; fyj;jpy; fhzg;gLk;. mtw;Ws; rpy Gd;dq;fq;fs; 

MFk;. ,it nkd;rt;thy; vy;iyg;gLj;jg;gl;lJk; tpNrl njhopy;fisg; 

Guptjw;fhf ,a+f;fupNahl;lh fyj;jpd; irw;Nwhnrhy;ypy; njhq;fpa epiyapy; 

fhzg;gLtJk; MFk;. 

fU

kpf Kidg;ghd Gd;dq;fkhFk;. mjpfsT guk;giumyFfisf; nfhz;lJk; 

5 μm ruhrup tpl;lKs;sJk; fUr;#op vd miof;fg;gLk; xU ,ul;il 

nkd;rt;Tg; Nghu;itahy; %lg;gl;lJkhd xU Gd;dq;fkhFk;. 

 y fUr;#opahdJ cs;> ntsp nkd;rt;Tfs; vd;w ,Unkd;rt;Tfisf; 

nfhz;lJ. ,it ,uz;Lk; 20 - 40 nm ,ilntspahy; gpupf;fg;gl;lJ. 

fUr;#opahdJ fUEz;Lisfshy; Jisaplg;gl;Ls;sJ. ,it 

cs;tUk;> ntspNaWk; gjhu;j;jq;fisr; rPuhf;Fk; Ez;Lisr; rpf;fiyf; 

nfhz;lit. Guj ,iofshy; Mf;fg;gl;l fU nkd;wfLfs; fUr;#opapd; 

cl;Gwj;ijg; glypLk;. 

 y fUj;jhakhdJ Guj ,iofshyhf;fg;gl;lJ. ,J fUtpd; cl;gFjp 

KOtJk; gutpf; fhzg;gLk;. fUj;jhaj;jpDs; FNuhkw;wpd; (Chromatin)> 
Gd;fU vd;gd Gije;J fhzg;gLk;. 
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 y Gd;fUthdJ ,Us;epwkhfr; rhaNkw;wg;gl;l rpWkzpfshf ehu;fSld; 

Njhw;wkspf;Fk; FNuhkw;wpDf;F mUfpy; cs;s gFjpahFk;. 

 y FNuhkw;wpd;fs; : gpuptilahj fyq;fspd; ,yj;jpud; Ez;tiuaq;fspy; 

gutyile;j jpzpthfj; Njhw;wkspf;Fk;. ,J DNA apdJk; Gujq;fspdJk; 
xU rpf;fyhFk;. fUg;gpuptpd; NghJ FNuhkw;wpd; xLf;fkile;J> 

,Wf;fkhf RUsile;J ,iofis cUthf;Fk;. ,it epw%u;j;jq;fs; 

vd miof;fg;gLk;. xt;nthU ,dKk; khwhj epw%u;j;j vz;zpf;ifiaf; 

nfhz;lJ. (c+k; tiff;Fupa kdpjf;fyk; 46 epw%u;j;jq;fisf; 

nfhz;lJ.)

njhopy;fs;

 y midj;Jf; fyr; nraw;ghLfisAk; fl;Lg;gLj;jy;.

 y fyg;gpuptpy; Gjpa fUf;fisj; Njhw;Wtpg;gjw;fhf DNA Ij; njhFj;jy;.

 y Gujj;njhFg;Gf;Fj; Njitahd rRNA kw;Wk; ,iwNghNrhkpd; cg 

myFfs; vd;gtw;iwg; Gd;fUtpd; %ykhfj; njhFj;jy;.

 y DNA ,Ys;s jftYf;Nfw;g mRNA, tRNA vd;gtw;iwj; njhFj;jy;.

 y gpwg;Gupikj; jfty;fisr; Nrkpj;jYk; flj;jYk;.

,iwNghNrhk;fs;

,it Gujj;njhFg;ig epfo;j;Jk; cg fyf; $WfshFk;. mit ,uz;L cg 

myFfshyhdit: ngupa cg myF> rpwpa cg myF. ,iwNghNrhk;fs; rRNA, 
Gujk; vd;gtw;why; Mdit. ,it ,uz;L tiffspy; fhzg;gLfpd;wd. 70s  
ck; 80 s ck; MFk;. GNuhf;fupNahl;lhtpd; FopaTUtpy; 70 s ,iwNghNrhk;fs; 

RahjPdkhff; fhzg;gLk;. ,a+f;fupNahl;lhf;fspd; ,iokzpj;jhak;> 

gr;iraTUtj;jpd; gQ;riz Nghd;wtw;wpYk; 70 s ,iwNghNrhk;fs; fhzg; 

gLfpd;wd. 80 s ,iwNghNrhk;fs; ,a+f;fupNahl;lhf;fspy; kl;Lk; fhzg;gLk;. 

,Ug;gpd; jd;ikapd; mbg;gilapy; 80 s ,iwNghNrhk;fs; ,Utiffshf 

tifg;gLj;jg;gLfpwJ: RahjPdkhd ,iwNghNrhk;fs;> gpizf;fg;gl;l 

,iwNghNrhk;fs;. 

RahjPd ,iwNghNrhk;fs; FopaTUtpy; $l;lq;fshf> RahjPdkhff; 

fhzg;gLk;. gpizf;fg;gl;l ,iwNghNrhk;fs; mOj;jkw;w mfKjYUr; 

rpWtiyapd; nkd;rt;tpd; Nkw;gug;gpy; ,izf;fg;gl;bUf;Fk;.

njhopy;

Gujj; njhFg;G
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mfKjYUr; rpWtiy

,J cs;nkd;rt;Tfspd; tiyaikg;ghFk;. jl;ilahd my;yJ FohAUthd 

igfis cUthf;fp ER ,d; cs;splj;ij FopaTUj;jhaj;jpypUe;J NtW 

gpupf;Fk;. ,J fUr;#opapd; ntsp nkd;rt;tpd; njhlu;r;rpahFk;. ,uz;L 

tifahd ER fhzg;gLk;: mOj;jkw;w ER, mOj;jkhd ER.

mOj;jkw;w ER

mOj;jkw;w ER jl;ilahd igfisf; nfhz;lJ. ,iwNghNrhk;fs; 

Nkw;gug;gpy; gpizf;fg;gl;bUf;Fk;. ,iwNghNrhk;fspdhy; njhFf;fg;gl;l 

Gujk; ER ,d; cs;splj;jpw;F efUk;. 

njhopy;fs; 

 y ,iwNghNrhkpdhy; njhFf;fg;gl;l Gujj;ijf; flj;jy;.

 y fpisf;Nfhg;Gujq;fisj; njhFj;jy;.

 y flj;jy; Glfq;fis cw;gj;jp nra;jy;.

 y ngh];Nghypg;gpl;Lfs;> Gujq;fs;> fhNghitjNuw;Wfs; Nghd;wtw;iwr; 

Nru;j;J jdJ nkd;rt;tpd; tsu;r;rpf;F trjpaspj;jy;. vdNt ,J 

nkd;rt;Tj; njhopw;rhiy vd miof;fg;gLk;. 

mOj;jkhd ER

mOj;jkhd ER MdJ ,iwNghNrhk;fsw;w FohAUthd igfisf; 

nfhz;l tiyaikg;ghFk;. nkd;rt;Tld; ,izf;fg;gl;l nehjpaq;fs; 

fhzg;gLk;.

njhopy;fs;

 y vz;nza;fs;> ];upNuhapl;Lf;fs;> ngh];Nghypg;gpl;Lf;fs; mlq;fyhf 

,ypg;gpl;Lf;fisj; njhFj;jy;. 

 y fhNghitjNuw;Wf;fspd; mDNrgk;

 y fyj;jpDs; flj;jiy Nkw;nfhs;sf; flj;jy; Glfq;fis cw;gj;jp 

nra;jy;.

 y er;RePf;fypy; <LgLjy;.

 y Ca2+ mad;fisr; Nrkpj;jy;. 
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cU 2.21 mfKjYUr;rpWtiyapd; fl;likg;G

mOj;jkhd ER

fUr;#op

flj;jy; Glfk;

,iwNghNrhk;fs;

ER ,d; cs;splk;

njhl;b

mOj;jkw;w ER

nfhy;fp cgfuzk; 

cU 2.22 nfhy;fp cgfuzj;jpd; fl;likg;G

trans face

Cis face

flj;jy; Glfk;

cs;splk;

njhl;bfs;

nfhy;fp cgfuzkhdJ jl;ilahd igfis my;yJ njhl;bfisf; nfhz;l 

mLf;FfshFk;. cs;Nkw;gug;Gk; ntsp Nkw;gug;Gk; KiwNa Cis face, Trans 
face vd milahsg;gLj;jg;glyhk;. Cis face ER ,lk; ,Ue;J Glfq;fisg; 

ngw;Wf; nfhs;s ER ,w;F mUfpy; fhzg;gLfpwJ. trans face cUthf;Fk; 

Rug;Gg;Glfq;fs; mUk;gp kWgf;fk; gazpf;Fk;. nfhy;fp cgfuzkhdJ 

Rug;Gf;fyq;fspy; Vuhskhff; fhzg;gLk;. 

njhopy;fs;

 y gjhu;j;jq;fisr; Nrfupj;jy;> nghjp nra;jy;> tpepNahfpj;jy;

 y nrYNyhR kw;Wk;; ngf;bd; Nghd;w nrYNyhR mw;w fyr;Rtu;f; $Wfis 

cw;gj;jp nra;jy;.

 y ,iyNrhNrhk;fis cw;gj;jp nra;jy;.
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,iyNrhNrhk;fs;

xw;iw nkd;rt;thy; #og;gl;l GlfkhFk;. rkpghl;Lr; nraw;ghl;by; 

gq;nfLf;Fk;. ,it ePu;g;gFg;G nehjpaq;fisf; nfhz;lit. ,e;nehjpaq;fs; 

fhNghitjNuw;Wf;fs;> Gujq;fs;> ,ypg;gpl;Lfs;> epa+f;fpspf;fkpyq;fs; 

Nghd;wit cilf;fg;gLjiy Cf;Ftpf;Fk;. 

njhopy;fs;

 y jpd;Fopar; nraw;ghl;bd; %yk; ngwg;gl;l czTj; Jzpf;iffisr; 

rkpghlilar; nra;jy;.

 y Gwf;Fopakhjy; %yk; kPjkhd gjhu;j;jq;fisf; fyj;jpw;F ntspNa 

flj;jy;. 

 y NkYk; gad;gLj;jg;glKbahj Gd;dq;fq;fisr; rkpghlilar; nra;jy;.

 y fy ,wg;ig Vw;gLj;Jk; jd;dopT.

Ngnuhl;rpNrhk;

xw;iw nkd;rt;thy; #og;gl;lJk;> xl;rpNaw;Wk; nehjpaq;fisf; 

nfhz;lJkhd Glfq;fshFk;. ,it jhtuf;fyq;fs;> tpyq;Ff; fyq;fs; 

,uz;bYk; fhzg;gLk;. ,jpYs;s nehjpaq;fs; H2O2 ,d; cilg;ig 

Cf;Ftpf;Fk;.

njhopy;fs;

 y guxl;irl;Lf;fspd; er;R ePf;fy;

 y jhtuq;fspy; xspr;Rthrk;

rpwj;jyile;j Ngnuhl;rpNrhk;fs; fpisnahl;rpNrhk;fs; vd miof;fg;gLk;. 

,it jhtuq;fspy; cs;s nfhOg;Gr; Nrkpf;Fk; ,ioaq;fspy; fhzg;gLk;. 

fpisnahl;rpNrhk;fs; nfhOg;gkpyq;fis nty;yq;fshf khw;Wk;. 

,iokzpfs;

,a+f;fupNahl;lhf;fyq;fspy; kpfTk; nghJthff; fhzg;gLk; Gd;dq;fq; 

fspy; xd;whFk;. cs;slf;Fk; nkd;rt;Tfs; ,uz;ilf; nfhz;l 

ePz;l xU Gd;dq;fkhFk;. ntspnkd;rt;thdJ. mOj;jkhdJ. Mdhy; 

cs;nkd;rt;thdJ cr;rpiaj; Njhw;Wtpf;f kbg;gile;jpUf;Fk;. ,it 

Nkw;gug;ig mjpfupg;gJld; fhk;Gs;s Jzpf;iffisf; nfhz;lit. 

,iokzpapd; cs;> ntsp nkd;rt;TfSf;fpilapyhd ,ilntspahdJ 

nkd;rt;Tf;fpilapyhd ,ilntsp vd miof;fg;gLk;. ,g;Gd;dq;fj;jpd; 

cl;gFjpahdJ ,iokzpj;jhak; vd miof;fg;gLk;. ,j;jhakhdJ 70s 
,iwNghNrhk;fs;> tl;lkhd DNA %yf;$W (,iokzpf;Fupa DNA)> 
ngh];Ngw;W rpWkzpfs;> nehjpaq;fs; vd;gtw;iwf; nfhz;lJ. fpnug;gpd; 
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tl;lj; jhf;fq;fSf;F (fyr; Rthrj;jpd;) Njitahd nehjpaq;fis jhak; 

nfhz;bUf;Fk;. NkYk; cr;rpahdJ ,yj;jpud; nfhz;L nry;yy; rq;fpyp> 

xl;rpNaw;w ngh];NghupNyw;wk; Nghd;wtw;Wf;F mtrpakhd Gujq;fs; kw;Wk; 

nehjpaq;fisf; nfhz;bUf;Fk;. 

njhopy;fs; 

 y fhw;Wr; Rthrj;jpy; ATP njhFg;G 

 y xspr;Rthrj;jpy; gq;nfLj;jy;. 

cU 2.23 ,iokzpapd; fl;likg;G

DNA
ntspnkd;rt;T
nkd;rt;Tf;fpilapyhd 
,ilntsp
cs;nkd;rt;T

cr;rpfs;

,iokzpj; 

jhaj;jpy; 

fhzg;gLk; 

RahjPd 

,iwNgh 

Nrhk;fs;

gr;iraTUtk;

,J jhtuq;fspYk; rpy GNuhb];Lf;fspYk; fhzg;gLk; ,ul;ilf; FtpTtpy;iy 

tbthd> ,U nkd;rt;Tfs; nfhz;l Gd;dq;fkhFk;. ntspnkd;rt;Tk; 

cs;nkd;rt;Tk; mOj;jkhdit. ,U nkd;rt;TfSk; kpf xLf;fkhd 

nkd;rt;tpw;fpilapyhd ,ilntspapdhy; gpupf;fg;gl;Ls;sd. NtnwhU 

nkd;rt;Tj;njhFjpahdJ gr;iraTUtj;jpd; cl;gFjpapy; fhzg;gLfpwJ. ,k; 

nkd;rt;thdJ ijyf;nfhapl;Lfs; vd miof;fg;gLk; jl;ilahf;fg;gl;lJk; 

xd;Wlndhd;W ,izf;fg;gl;lJkhd igfis cUthf;fpwJ. ijyf; 

nfhapl;lhdJ xspj;njhFg;G epwg;nghUs;fshyhf;fg;gl;l xspj;njhFjp vd 

miof;fg;gLk; rpf;fy;fisf; nfhz;lJ. ijynfhapl;Lfs; mLf;fg;gl;L 

xU kzpAUit cUthf;Fk;. kzpAUf;fs; kzpAU,ilnkd;wfl;lhy; 

,izf;fg;gl;Ls;sd. ijynfhapl;Lf;F ntspNa fhzg;gLk; ghapahdJ 

gQ;riz MFk;. ,g;gQ;rizahdJ tl;lkhd DNA (gr;iraTUt DNA), 70 
s ,iwNghNrhk;fs;> gy nehjpaq;fs;> khg;nghUs; rpWkzpfs;> ,ypg;gpl;L 

rpWJspfs; vd;gtw;iwf; nfhz;bUf;Fk;.
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cU 2.24 gr;iraTUkzpapd; fl;likg;G

ntspnkd;rt;T

nkd;rt;tpw;fpilapyhd 
,ilntsp

cs;nkd;rt;T

DNA

kzpAU

RahjPd 

,iwNgh 

Nrhk;fs;

gQ;riz

ijyf;nfhapl;

njhopy;

 y xspj;njhFg;G

Fopatd;$L

Fopatd;$lhdJ fyj;Jf;F Mjhukspf;Fk; fl;likg;ghff; fhzg;gLtJld; 

mjd; tbtj;ijAk; NgZfpwJ. ,J fyr;Rtiuf; nfhz;buhj fyq;fSf;F> 

tpyq;Ff;fyq;fSf;F kpf Kf;fpakhdJ. Fopatd;$lhdJ Ez;Gd;Foha;fs;> 

Guj ,iofs; vd;gtw;whyhdJ. NkYk; ,J ,af;fj;jpw;FupaJ. 

NjitNaw;gLk;NghJ cile;J kPs cUthFk; jfTilaJ. 

Fopatd;$l;by; %d;Wtifahd $Wfs; cs;sd. mitahtd>

 y Ez;Foha;fs;

 y mf;upd; ,iofs; my;yJ Ez;zpiofs;

 y ,ilj;ju ,iofs;

,ay;G Ez;Foha;fs; 

(wpgpAypd; gy;ghj;J)

Ez;zpiofs; 

(mf;upd; ,iofs;)

,ilj;ju ,iofs;

fl;likg;G cs;sPlw;w Foha;fs; 

RtuhdJ wpgpAypd; 

%yf ;$Wfshyhd 

13 epuy;fisf; 

nfhz;lJ.

xd;Wld; xd;W 

gpd;dg;gl;l 2 mf;upd; 

,iofshyhdJ . 

xt;nthU ,ioAk; 

mf;upd; cg myfpd; 

gy;ghj;jhFk;.

ehUUthd Gujq;fs; 

mjpfstpy; RUsil 

e;J jbj;j tlj;ij 

Mf;Fk;.
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Guj cg 

myFfs;

wpgpAypd; mf;upd; gy;NtWgl;l  Gujq; 

fspy; xd;W (c+k; 
nfuw;wpd;)> fy tif 

apy; jq;fpAs;sJ.

gpujhd 

njhopy;fs;

fytbtk;> (gprpu; 

my;yJ rTf;F 

Kisapy;) fy 

mirT vd;gtw;iwg; 

Ngzy;. 

fyg;gpuptpd; NghJ 

epw%u;j;jq;fspd; 

mirT 

Gd;dq;fq;fspd; 

mirT

fytbtj;ijg; 

Ngzy; (,Oit 

jhq;Fk;  $Wfs;)

fytbtj;jpy; 

khw;wk;>

jirr; RUf;fk;>

jhtuf;fyq;fspy; 

FopaKjYUg; 

ngUfy;> fy 

mirT (Nghypg; 

ghjk;)

tpyq;Ff;fyq;fspy; 

fyg;gpupT (gpsTrhy; 

cUthf;fk;)

fytbtj;ijg; 

Ngzy; (,Oit 

jhq;Fk; $Wfs;)

fU> NtW rpy 

Gd;dq;fq;fis 

epiyepWj;jy;. fU 

nkd;wfLfspd; 

cUthf;fk;

ml;ltiz 2.5 Ez;Foha;fs;> Ez;zpiofs;> ,ilj;ju ,iofs; vd;gtw;wpw;fpilapyhd 

NtWghLfs;

njhopy;fs;

 y FopaTUTf;F cWjpia toq;Fjy;.

 y fyg;Gd;dq;fq;fs;> FopTUj;jha nehjpaq;fs; vd;gtw;iw epiyepWj;jy;.

 y FopaTU mirT> FopaKjYUg; ngUfy;> fyg;Gd;dq;fq;fisf; 

Fwpj;j ,lj;jpy; itj;jy;> NjitNaw;gLk;NghJ epw%u;j;jq;fis efur; 

nra;jy;.

 y fyj;jpd; tbtj;ijg; Ngzy; (gpujhdkhf tpyq;Ff; fyq;fspy;)

gprpu;> rTf;FKis

gprpu;> rTf;FKis Mfpait nghJthd fl;likg;igf; nfhz;lit. 

rTf;FKis ePz;l fl;likg;G; gprpu;fs; FWfpa fyePl;rpfs;> ngUk;ghYk; 

epiufshf xOq;FgLj;jg;gl;bUf;Fk;. fyNkw;gug;gpy; gprpu;fs; rTf;FKisia 

tpl mjpf vz;zpf;ifapy; fhzg;gLk;. mit (9+2) fl;likg;G nfhz;l 

Ez;Foha;fshyhdit. (xd;gJ ,ul;il Ez;Foha;fshyhd tisaj; 

ijAk; jdpahd ,uz;L Ez;Foha;fis kj;jpapYk; nfhz;lJ.) mit 

KjYUnkd;rt;thy; #og;gl;lJ. xU mbAlYld; ,izf;fg;gl;lJ. 

mbAlyhdJ gprpu; my;yJ rTf;F Kisiaf; fyj;jpy; epiyehl;Lk;. 

mbAlyhdJ (9+0) xOq;fikg;GilaJ. (mjd; kj;jpapy; Ez;Foha;fs; 

,y;iy)
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njhopy;fs; 

 y ,lg;ngau;Tf;Fupa J}f;fkhfj; njhopw;gLk;.

 y ,ioa Nkw;gug;gpd; Nkyhfg; ghapfis mirar; nra;jy;.

 y #yff;fhdpYs;s gprpu;fs; Kl;iliaf; fUg;igia Nehf;fp efu;j;Jtjpy; 

cjTk;.

cU 2.24 gprpupd; fl;likg;G

KjYU 

nkd;rt;T
ntspg;Gwj;jpw;Fupa 

,ul;il Ez;Foha;

ikaj;jpw;Fupa 

Ez;Gd;Foha; Miuf;fhy;

ildPd; Gujk;

Gd;ikaj;jpfs;

Gd;ikaj;jpahdJ nkd;rt;thy; #og;glhj> cUis tbthf xOq;Fg;gLj;jg; 

gl;l Ez;Foha;fshy; Mf;fg;gl;l> tpyq;Ff; fyj;jpy; kl;Lk; fhzg;gLk; 

xU cgfyf;$whFk;. xt;nthU Gd;ikaj;jpapYk; xd;gJ Kk;ik Ez; 

Foha;j; njhFjpfs; tisaTUtpy; xOq;FgLj;jg;gl;Ls;sJ (9+0). xU 
Nrhb Gd;ikaj;jpfs; xd;Wf;nfhd;W nrq;Fj;jhf xOq;FgLj;jg;gl;L 

fUTf;fUfpy; cs;s ika%u;j;jk; vd miof;fg;gLk; gpuNjrj;jpy; 

fhzg;gLk;. 

njhopy;

 y fyg;gpuptpd;NghJ cLTU> fjpu; vd;gtw;iwj; Njhw;Wtpj;jy;.

ikag;Gd;ntw;wplk; 

ikag;Gd;ntw;wplkhdJ xU ngupa fl;likg;G; ,Otpirapuridahy; 

#og;gl;lJ; fyr;rhW vd miof;fg;gLk; jputj;jhy; epug;gg;gl;lJ; 
jhtuq;fspy; fhzg;gLk;. fyr;rhw;wpd; $w;wikT irw;Nwhnrhy;ypypUe;J 

NtWgl;lJ. fyr;rhwhdJ ePiuAk;> mad;fshd nghw;whrpak;> FNshiul; 

Nghd;wtw;iwAk; rpy Ntisfspy; ePupy; fiuaf;$ba epwg;nghUs;fshd 

me;Njhradpd; Nghd;wtw;iwAk; nfhz;lJ. 
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njhopy;fs;

 y ePiuAk; gpw gjhu;j;jq;fshd nty;yq;fs;> mad;fs;> epwg;nghUs;fs; 

Nghd;wtw;iwAk; Nrkpj;jy;.

 y fyj;jpd; ePu;rkepiyiag; Ngzy;.

 y fyj;jpw;F tpiwg;Gj;jd;ikiaAk; Mjhuj;ijAk; toq;Fjy;.

 y rhw;W epwg;nghUs;fs; nfhz;l rpy jhtuq;fspy; epwj;ijj; Njhw;Wtpj;jy;.

 y fyr; nraw;ghLfSf;Fj; Njitahd fiuaf;$ba gjhu;j;jq;fisr; 

Nrkpj;jy;.

fyg;Gwf; $Wfs;

1. fyr;Rtu;

 fyr;RtuhdJ jhtuf; fyq;fspYs;s xU fyg;Gwf; fl;likg;ghFk;. 

tpyq;Ff; fyq;fs; fyr;Rtiuf; nfhz;bUg;gjpy;iy. vdpDk; 

GNuhf;fupNahl;Lf;fs;> gq;fRf;fs;> rpy GNuhb];Lf;fs; Nghd;witAk; 

xU nky;ypa> tisaf;$ba fyr;Rtiuf; nfhz;lit. fyr;Rtupd; 

,urhadr; Nru;f;ifahdJ ,dj;Jf;F ,dk; ngUkstpy; NtWgLtJld; 

xNu jhtuj;jpd; ntt;NtW fytiffspYk; $l NtWgLfpd;wJ. 

vdpDk; jhtuq;fspy; fyr;RtuhdJ nghJthfr; nrYNyhR> ngf;upd;> 

miur;nrYNyhR> ,ypf;dpd; kw;Wk; Rgupd; (rpy jhtuf;fyq;fspy; 

kl;Lk;) Nghd;wtw;why; Mf;fg;gl;lJ. 

 jhtuq;fs; ,uz;L tifahd fyr;Rtu;fis Mf;Ffpd;wd. 

Kjyhd Rtu;fs;> Jizahd Rtu;fs;. ,sk; fyq;fs; Kjypy; 

Kjyhd fyr;Rtiur; Ruf;Fk;. ,JNt jhtuf; fyg;gpuptpd; NghJ 

,lg;gLk; fyr;RtuhFk;. Kjyhd RtUf;Fr; rw;W ntspg;Gwkhf 

xU nky;ypa gil (eLnkd;wl;L) cs;sJ. ,J xl;Lk; jd;ikahd 

gy;rf;fiul;lhd ngf;upid (kfdPrpak;> fy;rpak; ngf;Nuw;) mjpfstpy; 

nfhz;lJ. eLnkd;wl;lhdJ mUfUNfAs;s fyq;fis ,izj;J 

itj;jpUf;fpwJ. Kjw;Rtupd; Nky; fbdkhd gjhu;j;jq;fspd; gbthy; 

xU Jizf;fyr;RtuhdJ ,uz;lhtjhfj; Njhw;Wtpf;fg;gLfpwJ.

 Kjyhd fyr;RtuhdJ CLGftplf;$baJ; xg;gPl;lstpy; nky;ypaJ; 
nefpof; $baJ; ,J gpujhdkhff; fyg;Gwj;jhaj;jpD}lhf (eLnkd;wl;L) 

rkdw;w Kiwapy; ,lg;gl;l nrYNyhR ehu;fshyhf;fg;gl;lJ. ePuhdJ 

fyr;Rtupy; cs;s ntw;W ,ilntspfspD}lhfr; RahjPdkhf efuf; 

$baJ.

 Jizahd fyr;RtuhdJ KjYUnkd;rt;tpw;Fk; Kjyhd fyr; 

RtUf;FkpilNa fhzg;gLfpwJ. ,J fbdkhd gjhu;j;jq;fspd; gy 

gilfisf; nfhz;l> tpiwg;ghd fl;likg;ig cUthf;Fk;. Jizahd 
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Rtupy; nrYNyhRf;F Nkyjpfkhf CLGftplhj gjhu;j;jq;fshd 

,ypf;dpd;> Rgupd; vd;gdTk; mjDld; ,ize;J fhzg;gLfpwJ. 

,ypf;dpd; rPnke;jhdJ nrYNyhR ehu;fis xd;whf epiyepWj;Jtjd; 

%yk; fbdkhd> tpiwg;ghd jhaj;ij toq;fpf; fyr;RtUf;F Nkyjpf 

Mjhuj;ijf; nfhLf;Fk;. 

 fyr;Rtupy; Fopfs; fhzg;gLk;. ,jD}lhf mUfUNf fhzg;gLk; 

fyq;fspd; FopaTU KjYU,izg;Gfspdhy; ,izf;fg;gLfpwJ. 

njhopy;fs;

 y ghJfhg;Gk; MjhuKk;

 y ePuhdJ fyj;jpDs; nry;Yk;NghJ tpiwg;Gj;jd;ikapd; tpUj;jpf;F 

,lkspj;jy;.

 y tPf;f epiyapd;NghJ ntbj;jiyj; jLj;jy;.

 y fytsu;r;rpiaf; fl;Lg;gLj;jYk; vy;iyg;gLj;jYk;.

 y mg;Nghg;gpsh];l; ghijapd; $W.

 y fy tbtj;ijg; Ngzy;.

 y <u;g;G tpirf;F vjpuhfj; jhtuj;ij epkpu;j;jp itj;jpUj;jy;.

2. fyr;re;jpfs;

 maw;fyq;fspd; KjYUnkd;rt;Tfs; ,izf;fg;gLk; ,lj;jpYs;s 

fl;likg;Ng fyr;re;jpfshFk;. mit Neubahd ngsjpfj; njhlu;GWk; 

,lq;fspD}lhfj; njhlu;ghliy Vw;gLj;jp ,iltpidahw;Wk;.

njhopy;fs;

 y maw;fyq;fspd; mf ,urhadr; #oiy ,izj;jy;.

 y fyr;re;jpfshdJ maw;fyq;fspd; FopaTUf;fis ,izf;Fk; 

fl;likg;GfshFk;. tpyq;Ff; fyq;fspy; %d;W tifahd 

fyr;re;jpfs; cs;sd. 

1. neUf;fkhd re;jpfs; - tpNrl Gujq;fs; %yk; fyq;fisr; 

Rw;wpj; njhlu;r;rpahd milg;Gfis cUthf;fp maw;fyq;fspd; 

KjYUnkd;rt;Tfis neUf;fkhf ,izf;Fk;. fyj;jpil 

,ilntspfspD}lhff; fyg;Gwg;ghaq;fspd; frpitj; jLf;Fk;. 

 c+k; : Njhy; Nkyzp

2. nl];NkhNrhk;fs; / jhq;Fk; re;jpfs; :- ,ilj;ju ,iofspdhy; 

typikahd gpizg;ig Vw;gLj;jp  maw;fyq;fspd; Fopatd;$l;Lld; 

nghwpKiwuPjpapy; ,izf;fg;gl;bUf;Fk;. 

 c+k; : jirapioak;
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3. ,ilntspr; re;jp / njhlu;ghLk; re;jp :- xU fyj;jpypUe;J mLj;Js;s 

fyj;jpw;F FopaTUf; fhy;tha;fis toq;Fk;. ,ilntspr; 

re;jpahdJ tpNrl nkd;rt;Tg; Gujq;fisf; nfhz;lJ. ,g; Gujq;fs; 

Jisfisr; #o;e;J fhzg;gLk;. ,j;JisfspD}lhf mad;fs;> 

nty;yq;fs;> mkpNdhtkpyq;fs; vd;gd flj;jg;glyhk;. Neubahd 

njhlu;Gfs; %yk; maypYs;s fyq;fspilNa rkpf;iQfs;> 

gjhu;j;jq;fs; vd;gtw;wpd; gupkhw;wj;ij mDkjpf;Fk;. 

 c+k; : ,jaj;jir> tpyq;F Kisak;

KjYU,izg;G

jhtuf; fyr;RtupD}lhfr; nry;Yk; EZf;Ff;fhl;bf;Fupa fhy;tha;fs; KjYU 

,izg;Gfs; MFk;. ,it maw;fyq;fspd; FopaTUf;fspilNaAs;s 

FopaTUtpw;Fupa capu;j; njhlu;GfshFk;. ,it FopaTUthy; 

epug;gg;gl;Ls;sJk; nkd;rt;Tfshy; glyplg;gl;lJkhd fhy;tha;fs; MFk;. 

tpyq;Ff; fyq;fspd; fyg;Gwj;jhak;

tpyq;Ff; fyq;fspy; fyr;Rtu; fhzg;glhtpl;lhYk; mit tpupthd 

fyg;Gwj;jhaj;ijf; (ECM) nfhz;lit. ,jd; gpujhd $Wfshf 

fyq;fshy; Ruf;fg;gLfpd;w fpisf;Nfhg;Gujq;fSk;> fhNghitjNuw;Wfis 

cs;slf;fpa NtW %yf;$WfSk; fhzg;gLk;. ngUk;ghyhd tpyq;Ff; 

fyq;fspy; kpf mjpfstpy; fhzg;gLk; fpisf;Nfhg;Gujk; nfhyhn[d; MFk;. 

,f;nfhyhn[d; fyj;jpd; ntspg;Gwkhf typikahd ehu;fis cUthf;Fk;. 

fyq;fspdhy; Ruf;fg;gl;l> GNuhl;bNahfpisf;fd; (Proteoglycan) ,dhy; 

gpd;dg;gl;l> xU tiyaikg;gpDs; nfhyhn[d; ehu;fs; cl;Gije;jpUf;Fk;. 

njhopy;fs;

 y fyNkw;gug;gpd; Nky; ghJfhg;Gg; gil xd;iw Mf;Fjy;.

 y fyg;Gwj;jhaj;ijf; Fopatd;$l;Lld; ,izj;jy;.

 y nghwpKiwf;Fupa kw;Wk; ,urhad rkpf;iQapy; <LgLtjd; %yk; fy 

elj;ijapy; nry;thf;Fr; nrYj;jy;. 

fytl;lKk; fyg;gpupTr; nrad;KiwAk;

xU fyg;gpuptpd; ,WjpapypUe;J mLj;j fyg;gpuptpd; ,Wjptiu fyj;jpy; 

eilngWfpd;w njhluhd epfo;Tfs; fytl;lk; vd miof;fg;gLk;. 

fyg;gpuptpd; ,Wjpapy; ngw;whu;f; fyj;ijg; Nghd;w gpwg;Gupik uPjpapy; xj;j 

,uz;L kfl;fyq;fs; cUthFk;.
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cU 2.26 fytl;lk;

m 
m
t
j;i
j 

fy
g;g
pup
T

G1 mtj;ij

G 2
 m

tj
;ij

S mtj;ij 

(DNA gfu;g;G)

,ilatj;ij - fytsu;r;rp

,
i
oA
U
g;g
pup
T

F
o
pa
T
U
g
;g
pu
pT

,a+f;fupNahl;lhtpw;Fupa fytl;lk;

,ioAUg;gpupT 

,a+f;fupNahl;lhtpw;Fupa fytl;lkhdJ ,uz;L gpujhd mtj;ijfshfg; 

gpupf;fg;glyhk;. 

 y ,ilatj;ij 

 y ,ioAUg;gpupTf;Fupa mtj;ij  / M - mtj;ij 

fyg;gpuptpy; ,ilatj;ijahdJ kpfTk; ePz;l mtj;ijahFk;. ,J 

fytl;lj;jpd; Vwj;jho 90 % I cs;slf;fpapUf;Fk;. ,ilatj;ijahdJ 

%d;W mtj;ijfshfg; gpupf;fg;glyhk;.

 y G1 mtj;ij (KjyhtJ ,ilntsp mtj;ij)

 y S mtj;ij (njhFg;Gf;Fupa mtj;ij)

 y G2 mtj;ij (,uz;lhtJ ,ilntsp mtj;ij)

G1 mtj;ij 

,e;j mtj;ijapy; Gujq;fs; njhFf;fg;gLtJld; fyg;Gd;dq;fq;fspd; 

cw;gj;jpAk; eilngw;W fytsu;r;rp epfo;tjw;F toptFf;Fk;. ,t;ttj;ijapd; 

NghJ S mtj;ijf;F mtrpakhd Gujq;fs; njhFf;fg;gLk;. 

S mtj;ij 

DNA gfu;g;G> fp];Nlhd Gujq;fspd; njhFg;G vd;git eilngWk;. DNA 
ahdJ fp];Nlhd; kzpfisr; Rw;wpf; FNuhkw;wpd; (Chromatin) Mf;Fk;.
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G2 mtj;ij

Gujj;njhFg;G> fyg;Gd;dq;fspd; njhFg;G vd;gtw;why; fyj;jpdJ 

tsu;r;rp njhlu;e;J eilngWk;. ,ioAUg;gpupTf;F mtrpakhd Gujq;fs; 

njhFf;fg;gLk;. ika%u;j;jq;fspd; ,ul;bg;G eilngWk;.

fykhdJ fyg;gpuptpd; njhlu;e;J tUk; mtj;ijfis Nehf;fp efu;tjw;fhd 

Maj;jj;ij cWjpg;gLj;Jk; Kfkhf G1, G2, M mtj;ijfspy; fytl;lj;ijf; 

fl;Lg;gLj;Jk; rupghu; fl;lq;fs; (check points) cs;sd. toikahfr; rpyfyq;fs; 

G1 rupghu; fl;lj;jpy; njhlu;e;J Nkw;nry;tjw;fhd rkpf;iQiag; ngw;W> 

G1, S, G2, M mtj;ijfis g+uzg;gLj;jpg; gpuptilAk;. fyq;fs; njhlu;e;J 

Nkw;nry;tjw;fhd rkpf;iQia  G1 rupghu; fl;lj;jpy; ngwhtpby; mit 

tl;lj;jpypUe;J ntspNawp G0 mtj;ij vd miof;fg;gLk; gpuptilahj 

epiyapDl;GFk;. kdpj clypd; ngUk;ghyhd fyq;fs; cz;ikapy; G0 

mtj;ijapYs;sd. c+k; : euk;Gf; fyq;fs;> jirf; fyq;fs;.

,ioAUg;gpupTf;Fupa mtj;ij / M mtj;ij 

M mtj;ijahdJ fytl;lj;jpy; fpl;lj;jl;l 10 % I kl;LNk cs;slf;Fk;. 

,J ,ioAUg;gpupitAk; FopaTUg;gpupitAk; cs;slf;fpaJ. 

,ioAUg;gpupT

,ioAUg;gpupT vd;gJ xU jha;f;fUtpypUe;J gpwg;GupikuPjpapy; xj;j ,U 

kfl;fUf;fis cUthf;Fk; fUg;gpupthFk;. fytl;lr; nraw;ghLfisf; 

fw;gjw;F ,yFthf ,J Ie;J gbfshfg; gpupf;fg;gLfpwJ. Kd;dtj;ij 

Kd;mDmtj;ij> mDmtj;ij> Nkd;Kf mtj;ij> <w;wtj;ij 

1. Kd;dtj;ij

FNuhkw;wpd; ehu;fs; FWfpj; jbg;giltjhy; xLf;fkile;J 

epw%u;j;jq;fshf khWfpwJ. ,jd; tpisthf epw%u;j;jq;fs; xsp 

EZf;Ff;fhl;bapD}lhfj; njd;gLk;. Gd;fU kiwAk;. epw%u;j;jq;fs; 

ikag;ghj;jpy; ,ize;j ,U cld;gpwe;j miuepwTUf;fshfj; njd;gLk;. 

cld;gpwe;j miuepwTUf;fspd; epw%u;j;jg; Gaq;fs; nfhNfrpd; (cohesin) 
vd;w tpNrl Gujq;fshy; ,izf;fg;gl;bUf;Fk;. ,ioAUg;gpupTf;Fupa 

fjpu;;fs; cUthfj; njhlq;Fk;. ika%u;j;jq;fs;> fjpUf;Fupa 

Ez;Foha;fs;> cLTU Mfpatw;iwf; fjpu;fs; cs;slf;fpapUf;Fk;. 

ika%u;j;jq;fSf;fpilapy; fhzg;gLk; Ez;Foha;fs; ePl;rpailtjhy; 

ika%u;j;jq;fs; fyj;jpd; vjpu;KidTfis Nehf;fp mirAk;. 
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2. Kd; mDmtj;ij 

 fUr;#op Jz;lhFk; epw%u;j;jq;fs; NkYk; xLf;fkilAk;. 

epw%u;j;jq;fspd; cld;gpwe;j miuepwTUf;fs; mtw;wpd; ikag;ghj;jpy; 

,af;fj;jhdk;  (Kinetochore) vd miof;fg;gLk; tpNrl Gujj;jhy; 

,izf;fg;gLk;. epw%u;j;jq;fspd; ,af;fj;jhdj;Jld; ,izf;fg;gl;Ls;s 

rpy Ez;Foha;fs; epw%u;j;jq;fis Kd; gpd;dhf mirf;Fk;. 

,af;fj;jhdj;Jld; ,izf;fg;glhj Ez;Foha;fs; vjpu; KidT 

fspypUe;J ika%u;j;jq;fSld; ,ilj;njhlu;G nfhs;Sk;. 

3. mDmtj;ij

 ika%u;j;jq;fs; vjpu; KidTfis milAk;. xt;nthU KidT 

fspypUe;Jk; rk J}uj;jpy; fhzg;gLk; mDmtj;ijj; jl;L vd miof;fg;gLk; 

,lj;ij epw%u;j;jq;fs; te;jilAk;. vy;yh epw%u;j;jq;fspdJk; 

ikag;ghj;Jf;fs; mDmtj;ijj; jl;by; xOq;fikAk;. ,e;j 

mtj;ijapd; ,Wjpapy; fyj;jpd; xt;nthU epw%u;j;jKk; ,af;fj;jhd 

Ez;Gd;FohAld; ikag;ghj;jpy; ,izf;fg;gl;L mDmtj;ijj; jl;by; 

xOq;FgLj;jg;gl;LtpLk;. 

4. Nkd;Kf mtj;ij 

 cld;gpwe;j miuepwTUf;fs; ikag;ghj;jpy; gpupf;fg;gLk; ,af;fj; 

jhdj;Jld; ,izf;fg;gl;Ls;s Ez;Foha;fs; FWfp cld;gpwe;j 

miuepwTUf;fis vjpu; KidTfis Nehf;fp ,Of;Fk;. ,af;fj; 

jhdj;Jld; ,izf;fg;glhj Ez;Foha;fs; ePl;rpailtjhy; fykhdJ 

ePl;rpailAk;. Nkd;Kf mtj;ijapd; ,Wjpapy; fyj;jpd; xt;nthU 

KidtpYk; rkkhdJk;> KOikahdJkhd epw%u;j;jj; njhFjpfs; 

fhzg;gLk;.

5. <w;wtj;ij

 vjpu;KidTfspYs;s xt;nthU epw%u;j;jj; njhFjpfisAk; #o;e;J 

fUr;#op kPz;Lk; cUthFk;. Gd;fU kPz;Lk; Njhd;Wk;. fjpUf;Fupa 

Ez;Foha;fs; gy;ghj;jfw;wg;gLk;. epw%u;j;jq;fs; RUs; Fiye;J> 

jsu;e;J FNuhkw;wpid cUthf;Fk;. ,uz;L gpwg;Gupik uPjpapy; xj;j 

kfl; fUf;fs; cUthFk;. 

FopaTUg;gpupT

<w;wtj;ijapd; ,Wjpapy; FopaTUg;gpupT Muk;gkhFk;. vdNt 

,ioAUg;gpuptpd; ,Wjpapy; ,uz;L gpwg;Gupik uPjpapy; xj;j kfl; fyq;fs; 

cUthFk;. 

tpyq;Ff; fyq;fspy; gpsTrhy; xd;W cUthFk;. ,J gpwg;GupikuPjpapy; 

xj;j ,uz;L kfl; fyq;fisj; Njhw;Wtpf;Fk;.
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jhtuf;fyq;fspy;  nfhy;fp cgfuzj;jpd; Glfq;fshy; cUthf;fg;gLk; 

fyj;jl;L Njhd;Wk;. ,J FopaTUit ,uz;lhfg; gpuptilar; nra;J %y 

capupf; fyj;ijg; (parent) gpwg;Gupik uPjpapy; xj;j ,uz;L kfl; fyq;fisj; 

Njhw;Wtpf;Fk;. 

,ioAUg;gpuptpd; Kf;fpaj;Jtq;fs;

1. ghuk;gupa cWjpepiyiag; Ngzy;

2.  tsu;r;rp kw;Wk; tpUj;jpia Vw;gLj;jy;

3.  fyq;fisr; rPu;gLj;jy;> gpujpaPL nra;jy;> Gj;Japu;j;jy;

4.  ,ypq;fkpy; ,dg;ngUf;fk;
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cU 2.27 ,ioAUg;gpupTf;Fupa fyg;gpuptpd; mtj;ijfs;
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xLf;fw;gpupT

,ypq;fKiwapy; ,dg;ngUFk; mq;fpfs; xLf;fw;gpupT vdg;gLk; NtW 

tifahd fyg;gpupit Nkw;nfhs;Sk;;.

xLf;fw;gpupT ,Ukbakhd xU jha;f;fUtpy; ,Ue;J ehd;F xU kbakhd 

gpwg;Gupik uPjpapy; NtWgl;l kfl; fUf;fisj; Njhw;Wtpf;Fk; xU tifahd 

fUg;gpupthFk;.

xLf;fw;gpupthdJ ,uz;L njhlu;r;rpahd fUg;gpupTfis cs;slf;fpaJ. 

mit xLf;fw;gpupT I ck; xLf;fw;gpupT II ck; MFk;. 

xLf;fw;gpupT I xU xUq;fy; gpupthFk;.

xLf;fw;gpupT II ,ioAUg;gpupit xj;jJ.

xt;;nthU gbAk; ehd;F cgmtj;ijfisf; nfhz;lJ. mit Kd;dtj;ij> 

mDmtj;ij> Nkd;Kf mtj;ij> <w;wtj;ij.

xLf;fw;gpupT eilngWtjw;F Kd;G fykhdJ ,ilatj;ijapy; fhzg;gLk;. 

,ilatj;ijapd; S mtj;ijapd; NghJ DNA gfu;g;G eilngWk;.

xLf;fw;gpupT I

1. Kd;dtj;ij I 

 fykhdJ ,ilatj;ijapypUe;J Kd;dtj;ijf;Fr; nry;Yk;. 

epw%u;j;jq;fs; xLq;f Muk;gpf;Fk;. Gd;fU kiwa Muk;gpf;Fk;. ,uz;L 

mikg;nghj;j epw%u;j;jq;fis neUf;fkhf ,izj;J itj;jpUf;Fk; 

tpNrl Gujj;jhyhd gy;ypizTg; gl;bif (Zip) Nghd;w fl;likg;G 

mLj;J cUthFk;. ,J Nfhg;gpior; rpf;fy; vd miof;fg;gLk;.

 mikg;nghj;j epw%u;j;jq;fspd; NrhbahjYk; mtw;wpd; ngsjpf 

njhlu;Gk; xLf;fk; vd miof;fg;gLk;. xLf;fk; eilngWk;NghJ 

mikg;nghj;j Nrhb epw%u;j;jq;fspd; cld;gpwthj miuepwTUf;fspd; 

DNA %yf;$wpd; xU gFjp cile;J gupkhw;wg;gl;L kPz;Lk; ,izAk; 

,r;nrad;KiwahdJ FWf;Fg; gupkhw;wk; vdg;gLk;. Nfhg;gpior; rpf;fy; 

gpupf;fg;gl;L mikg;nghj;j epw%u;j;jq;fs; xd;wpypUe;J xd;W rw;W 

tpyfpa gpd; FWf;Fg;gupkhw;wKw;w ,lq;fs; Nfhg;Gf;fshfj; njd;gLk;. 

 fUr;#op cilAk;. tpyq;Ff; fyq;fspy; ika%u;j;jq;fs; fjpu;fis 

cUthf;fp vjpu;KidTfis Nehf;fp mirAk;.

 xUKidtpYs;s Ez;Foha;fs; mikg;nghj;j Nrhb epw%u;j;jq;fspd; 

xU epw%u;j;jj;jpd; ,af;fj;jhdj;Jld; ,izAk;. kw;iwa KidtpYs;s 

Ez;Foha;fs; mNj Nrhbapd; kw;iwa epw%u;j;jj;jpd; Ez;Foha;fSld; 

,ize;J nfhs;Sk;. gpd;G mikg;nghj;j Nrhbfs; mDmtj;ijj; 

jl;il Nehf;fp mirAk;. 
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2. mDmtj;ij I 

 xt;nthU Nrhb mikg;nghj;j epw%u;j;jq;fspdJk; xU epw%u;j;jk; 

xU Kidit Nehf;fpathW mikg;nghj;j Nrhb epw%u;j;jq;fs; 

mDmtj;ijj; jl;by; xOq;FgLj;jg;gLk;. mikg;nghj;j epw%u;j;j 

Nrhbfspy; xU epw%u;j;jj;jpd; ,uz;L miuepwTUf;fSk; xu; 

KidtpypUe;J tUk; ,af;fj;jhd Ez;FohAld; ,izAk;. kw;iwa 

epw%u;j;jj;jpd; ,U miuepwTUf;fSk; vjpu;KidtpypUe;J tUk; 

,af;fj;jhd Ez;FohAld; ,izAk;. mikg;nghj;j epw%u;j;jq;fs; 

mDmtj;ijj; jl;by; vOe;jkhdkhf xOq;FgLj;jg;gLk;. 

3. Nkd;Kf mtj;ij I 

 fjpupd; ,af;fj;jhd Ez;Foha;fs; FWFk;. mikg;nghj;j Nrhbfs; 

NtwhFk;. xt;nthU NrhbapdJk; xU epw%u;j;jk; vjpu;Kidit Nehf;fp 

mirAk;. xt;nthU epw%u;j;jq;fspdJk; cld;gpwe;j miuepwTUf;fs; 

ikag;ghj;jpy; ,izf;fg;gl;lthW Kidit Nehf;fpj; jdpayfhf 

efUk;. 

4. <w;wtj;ij I 

 xt;nthU KidtpYk; xU kba epw%u;j;jq;fspd; xUKOj;njhFjp 

xd;W NrUk;. xt;nthU epw%u;j;jj; njhFjpiar; #o;e;Jk; fUr;#op kPs 

cUthFk;. Gd;fU kPz;Lk; Njhd;Wk;. fjpu;fs; rpijAk;. epw%u;j;jq;fs; 

jsu;e;J FNuhkw;wpdhFk;. xU fyj;jpDs; gpwg;Gupik uPjpapy; NtWgl;l> 

xUkbakhd> ,uz;L kfl; fUf;fs; cUthFk;.

FopaTUg;gpupT 

toikahf <w;wtj;ij I eilngWk; Neuj;jpNyNa eilngWk;. gpwg;Gupik 

uPjpapy; NtWgl;l xU kbakhd ,uz;L kfl; fyq;fs; Njhd;Wk;. tpyq;Ff; 

fyq;fspy; gpsT rhy; Njhd;Wk;. jhtuf; fyq;fspy; fyj;jl;L Njhd;Wk;. 

xLf;fw;gpupT I f;Fk; xLf;fw; gpupT II f;Fk; ,ilNa DNA gfu;g;G eilngwhJ. 

xLf;fw;gpupT II

1. Kd;dtj;ij II 

 ika%u;j;jkhdJ fjpu; cgfuzj;ij (fjpu;ehu;fs;> cLTU> ika%u;j;jk;) 

Njhw;Wtpf;f Muk;gpf;Fk;. FNuhkw;wpd; ehu;fs; xLf;fkile;J ,uz;L 

cld;gpwe;j miuepwTUf;fisf; nfhz;l epw%u;j;jq;fis cUthf;Fk;. 

fUr;#op Jz;lq;fshf cilAk;. Gd;fU kiwAk;. Kd;dtj;ij II ,d; 
gpe;jpa epiyapd;NghJ epw%u;j;jq;fspd; ikag;ghj;Jfs; mDmtj;ij 

II ,d; jl;il Nehf;fp mirAk;. 
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2. mDmtj;ij II 

 vy;yh epw%u;j;jq;fSk; mtw;wpd; ikag;ghj;jpy; Ez;Foha;fSld; 

,ize;J mDmtj;ijj; jl;by;; xOq;FgLj;jg;gLk;. ,U KidTfsp 

ypUe;Jk; ePl;lg;gLk;. Ez;Foha;fSld; cld;gpwe;j miuepwTUf;fspd; 

,af;fj;jhdk; ,izAk;. xLf;fw;gpupT I ,y; eilngw;w FWf;Fg;gupkhw;wk; 

fhuzkhf xt;nthU epw%u;j;jq;fspdJk; ,U cld;gpwe;j miuepw 

TUf;fSk; gpwg;GupikuPjpapy; xj;jitay;y. 

 xLf;fw;gpupT II toikahf xLf;fw;gpupT I ,w;Fr; nrq;Fj;jhdJ. vdNt 
xLf;fw;gpupT II ,d; mDmtj;ijj; jl;lhdJ xLf;fw;gpupT I ,d; 

mDmtj;ijj; jl;bw;Fr; nrq;Fj;jhdJ.  

3. Nkd;Kf mtj;ij II 

 cld;gpwe;j miuepwTUf;fspy; ,ize;Js;s Gujq;fs; ciltjhy; 

mit ikag;ghj;jpy; NtwhFk;. Ez;Foha;fs; FWFtjd; tpisthf 

xt;nthU epw%u;j;jq;fspdJk; cld;gpwe;j miuepwTUf;fs; vjpu; 

KidTfis Nehf;fp mirAk;. 

4. <w;wtj;ij II 

 fUr;#op> Gd;fU vd;gd kPz;Lk; cUthFk;. epw%u;j;jq;fs; jsu;e;J 

FNuhkw;wpdhFk;. fjpu;fs; rpijAk;. xU %ycapupf; fyj;jpypUe;J 

gpwg;Gupik uPjpapy; NtWgl;l> xUkbakhd> ehd;F kfl; fUf;fs; 

Njhd;Wk;. 

FopaTUg;gpupT 

,ioAUg;gpupT Nghd;Nw FopaTUg;gpupT eilngWk;. gpwg;GupikuPjpapy; 

NtWgl;l> xUkbakhd> ehd;F kfl; fyq;fs; Njhd;Wk;. ehd;F kfl; 

fyq;fSk; mtw;wpd; %ycapupf; fyj;jpypUe;Jk; NtWgl;lit. jhtuf; 

fyq;fspy; ika%u;j;jq;fs; my;yJ Gd;ikaj;jpfs; ,y;iy. vdpDk; 

jpul;lg;gl;l Ez;Foha;r; rpf;fypypUe;J fyg;gpuptpd; NghJ fjpu;fs; 

cUthf;fg;gLk;. 

ika%u;j;jk; 

(Gd;ikaj;jpr; 

NrhbfSld;)

mikg;nghj;j 

epw%u;j;jq;fs;

fUr;#opj; Jz;lq;fs;

xLf;fw;gpupT I ,d; Kd;mtj;ij I xLf;fw;gpupT I ,d; mDmtj;ij I

,af;fj;jhdj;Jld; 

,izf;fg;gl;l 

Ez;Foha;fs;

mDmtj;ijj; 

jl;L

ikag;ghj;J

cld;gpwe;j 

miu epwTUf;fs;

fjpu;

Nfhg;G

{
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xLf;fw;gpupT I ,d; 
mDmtj;ij I

xLf;fw;gpupT I ,d; <w;wtj;ij 

I ck; FopaTUg;gupTk;

NtwhFk; mikg;nghj;j 

epw%u;j;jq;fs;

gpsTrhy;

ikag;ghj;Jld; ,ize;Js;s 

cld;gpwe;j miuepwTUf;fs;

xLf;fw;gpupT II ,d; 
Kd;dtj;ij II

xLf;fw;gpupT II ,d; 
mDmtj;ij II
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xLf;fw;gpupT II ,d; 
Nkd;Kfmtj;ij II

xLf;fw;gpupT II ,d; 
<w;wtj;ij II ck; 

FopaTUg; gpupTk;

cU 2.28 xLf;fw;gpuptpd; mtj;ijfs;

NtWgpupAk; 

cld;gpwe;j 

miuepwTUf;fs;

xUkbakhd 

kfl;fyq;fs; 

cUthjy;

xLf;fw;gpuptpd; Kf;fpaj;Jtk;

 y ,ypq;fKiwapy; ,dk;ngUFk; ,dq;fspd; re;jjpfspD}lhf 

epw%u;j;jq;fspd; vz;zpf;ifia khwpypahfg; Ngzy;.

 y $u;g;Gf;F topNfhYk; Gjpa gpwg;Gupik khwy;fisj; Njhw;Wtpj;jy;.

 y FWf;Fg;gupkhw;wk;> kPsr;Nru;f;if> jd;taj;j njhFg;G vd;gtw;why; 

gpwg;gupikkhwy; cUthjy;. 

foiy> Gw;WNeha; kw;Wk; fha;g;Gfs;

 y fyg;gpupthdJ mf kw;Wk; Gwf;fhuzpfshy; ce;jg;gLfpd;wJ. ,it 

,urhad my;yJ ngsjpff; fhuzpfshf ,Uf;fyhk;.

 y Gw;WNeha;f;fyq;fs; rhjhuzkhf clypd; fl;Lg;ghl;Lg; 

nghwpKiwfspw;Fj;  Jyq;fy;fisf; fhl;Ltjpy;iy. 

 y mit Nkyjpfkhfg; gpuptile;J Vida ,ioaq;fisAk; Mf;fpukpf;Fk;. 

,J jLf;fg;glhtpbd;> mq;fpia ,wf;fr; nra;JtpLk;.

 y Gw;WNeha;f; fyq;fs; fytl;lj;ijr; rPuhf;Fk; rhjhuz rkpf;iQfisf; 

fUj;jpy; nfhs;tjpy;iy.
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 y mtw;wpw;F tsu;r;rpf; fhuzpfs; Njitapy;iy. mit jkf;Fj; 

Njitg;gLk; tsu;r;rpf;fhuzpfisj; jhNk njhFj;Jf; nfhs;Sk;. 

my;yJ tsu;r;rpf; fhuzp ,y;yhkNy fytl;lj;ijj; njhlur; nra;Ak; 

rkpf;iQfisg; gpwg;gpf;Fk;. mrhjhuz fytl;lf; fl;Lg;ghl;Lj; njhFjp 

fhzg;gly; ,d;ndhU rhj;jpakhd fhuzkhFk;. 

 y xU ,ioaj;jpYs;s jdpf;fyk; xd;W khw;wj;jpw;F cs;shtJld; 

gpur;rpid Muk;gkhfpd;wJ. ,r; nrad;Kiw rhjhuz fyj;ij 

mrhjhuz fykhf khw;Wfpd;wJ.

 y clypy; cs;s epu;g;gPldj; njhFjp mf;fyj;ij ,dq;fz;L mopf;f 

Kbahtpbd; tpiue;J ngUFk; fyq;fshy; foiyfs; Njhw;Wtpf;fg;gLk;. 

 y mrhjhuzf; fyq;fs; khw;wNkw;gLtjw;F Kd;du; ,Ue;j jhdj;jpNyNa 

fhzg;gl;lhy; fl;bahdJ rhe;jkhd foiy (benign tumour) vdg;gLk;. 
ngUk;ghyhd rhe;jkhd foiyfs; fLikahd gpur;rpidfis 

Vw;gLj;Jtjpy;iy. mWitr; rpfpr;ir %yk; ,it Kw;whf 

mfw;wg;glyhk;. 

 y Jd;GWj;J foiy (malignant tumour) xd;W my;yJ gy mq;fq;fisj; 

jhf;fp Mf;fpukpf;Fk;. Jd;GWj;J foiy xd;;iwf; nfhz;Ls;s xUtu; 

Gw;WNehahy; gPbf;fg;gl;ltu; vdf; $wg;gLthu;. 

 y xU rpy foiyf;fyq;fs; %yf; foiyapypUe;J gpupe;J FUjpf;fyd;fs; 

my;yJ epzePu;f;fyd;fspypD}lhfg; gazpj;J clypd; Vida 

gFjpfisAk; milayhk;.  mq;F mit tpiue;J ngUfp> GjpanjhU 

foiyiaj; Njhw;Wtpf;fyhk;.

 y Gw;WNeha;f;fyq;fs; ,t;thW mtw;wpd; %yj;jhdj;jpypUe;J J}uTs;s 

,lq;fSf;Fg; guTjy; flf;Fepiy my;yJ ikaj;jpLif (metastasis) 
vdg;gLk;. 

jhtuq;fspy; fha;g;Gfs;

 y jhtuf; fyq;fspy; Vw;gLk; fl;Lg;gLj;jg;gl Kbahj ,ioAUg;gpuptpdhy; 

,it Vw;gLk;. 

 y jhtuf; fyg;gpupthdJ jhtu tsu;r;rpr; rPuhf;fpfshd xl;rpd;fs;> 

irw;Nwhifdpd;fs; vd;gtw;wpilNa xU rupahd rkepiyiag; 

NgZtjd; %yk; fl;Lg;gLj;jg;gLfpd;wJ. ,r; rkepiy ,of;fg;gLk; 

NghJ jhtuf; fyq;fs; tpaj;jkilahj fyq;fspd; jpzpT xd;iwj; 

Njhw;Wtpf;Fk;.

 y rpy jdpj;jd;ik tha;e;j mq;fpfspd; cl;GFjypd; gpd;du; jhtuj;jpd; 

ntt;NtW gFjpfspy; tpUj;jpailAk; Gilg;GfSk; tsu;r;rpfSk; 

fha;g;Gfs; vdg;gLk;.
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 y ituRfs;> gq;fRf;fs;> gw;wPupah> g+r;rpfs;> rpw;Wz;zpfs; cl;gl gy 

fhuzpfs; fha;g;Gfis Vw;gLj;Jk;.

 y toikahf fha;g;Gfis Vw;gLj;Jk; Kftu;fs; jhtuq;fspd; tsUk; 

,ioaq;fisr; rpy Kiwfspdhy; CLUTk; my;yJ jhf;Fk;. 

,J tpUe;Jtoq;fpapd; fyq;fis kPs xOq;fhf;fp xU mrhjhuz 

tsu;;r;rpia tpUj;jpahf;Fk;. 

mDNrgr; nraw;ghLfspd; rf;jpj; njhlu;Gfs;

capupfspy; eilngWk; midj;J ,urhadj; jhf;fq;fspdJk; $l;L 

mDNrgk; vdg;gLk;. ,J cl;Nrgj;jpw;Fupa kw;Wk; mtNrgj;jpw;Fupa 

midj;Jj; jhf;fq;fisAk; cs;slf;fpaJ. 

RahjPd rf;jpia ntsptpLtjd; %yk; rpf;;fyhd %yf;$Wfs; vspa 

%yf;$Wfshf cilf;fg;gLjy; mtNrgk; MFk;. vdNt ,J xU 

Gwg;gpwg;Gj;jhf;fkhFk;. RahjPd rf;jpia cs;nsLg;gjd; %yk; vspa 

%yf;$Wfspy; ,Ue;J rpf;fyhd %yf;$Wfis cUthf;Fjy; cl;Nrgk; 

MFk;. vdNt ,J xU mfg;gpwg;Gj;jhf;fkhFk;. 

capu;j;njhFjpfspd; mtNrgj;jhf;fq;fspdhy; ntsptplg;gLk; rf;jpiag; 

gad;gLj;jp eilngWk; capupurhadj; jhf;fq;fs; cl;Nrgj;jhf;fq;fs; 

vdg;gLk;. vspa gw;wPupahf;fs; cl;gl midj;J capuq;fpfspYk; ATP rf;jpf; 
fhtpahfj; njhopw;gLfpd;wJ. vdNt ATP MdJ rf;jpg; gupkhw;wq;fspd; 

mfpy ehzankd mwpag;gLfpd;wJ.

rf;jpia Ntiy nra;tjw;fhd Mw;wy; vd tiuaWf;f KbAk;. rfy 

capu; mq;fpfSk; mtw;wpd; capu;r; nraw;ghLfSf;Fg; gy topfspy; rf;jpj; 

Njit nfhz;lit. mtw;wpy; rpy tUkhW>

 y gjhu;j;jq;fspd; njhFg;G

 y KjYU nkd;rt;tpD}lhd capu;g;ghd flj;jy;

 y euk;Gf; fzj;jhf;FfspdJ flj;jy;

 y jirr; RUf;fk;

 y gprpu;fs;> rTf;FKisfs; vd;gtw;wpd; mbg;G

 y capnuhspu;Tfs;

 y kpd; tpLtpg;Gfs;

capu;f;Nfhsj;jpy; capu;j;njhFjpfspd; rf;jpj; njhlu;Gfs; gw;wpa 

xl;Lnkhj;jf; fUj;Jg; gpd;tUk; gbfisf; nfhz;lJ.

 y Rw;whlypypUe;J capupaYf;Fupa njhFjpfSs; #upaf;fjpu;g;gpD}lhfr; 

rf;jp gha;fpd;wJ. (Kjyhd rf;jp %yk; #upadhFk;)
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 y xspj;njhFg;G epwg;nghUs;fisf; (FNshugpy;) nfhz;l fyq;fshy; 

xspr;rf;jp xspj;njhFg;Gr; nrad;Kiwapd; NghJ ifg;gw;wg;gLk;. ,J 

fhNghitjNuw;Wfs; Nghd;w Nrjdr;Nru;itfspy; ,urhadr; rf;jpahfr; 

Nrkpf;fg;gLfpd;wJ.

 y Nrjd czTfspy; ifg;gw;wg;gl;l rf;jpahdJ ATP ,y; ,urhadr; 
rf;jpahff; fyr;Rthrk; vd miof;fg;gLk; xU nrad;Kiwahy; khw;wg; 

gLfpd;wJ.

 y gy;NtW rf;jp Njitg;gLk; nrad;Kiwfspy; ATP ,y; Nrkpf;fg;gl;Ls;s 
rf;jp gad;gLj;jg;gLfpd;wJ.

ATP (Adenosine Tri Phosphate)

ATP xU epAf;fpspNahiul;L MFk;. ,J>

 y iwNgh]; nty;yk;

 y mbdpd; - iejurd; %yk;

 y %d;W ngh];Ngw;Wf; fl;lq;fisf; nfhz;l xU rq;fpyp

ATP ,d; ePu;g;gFg;gpd; NghJ ADP, Pi vd;gd Njhw;Wtpf;fg;gLk;. ,jd; 

tpisthf kpf cau;thd rf;jp ntsptplg;gLk;. ,jd; fhuzk; jhf;fpfs; 

(ATP> ePu;) xg;gPl;lstpy; tpisTfis (ADP, Pi) tplf; $Ljyhd rf;jpiaf; 

nfhz;bUj;jyhFk;. vdNt ,J rf;jpia tpisthff; nfhLf;Fk; xU 

Gwg;gpwg;Gj; jhf;fkhFk;. 

ATP ePu;g;gFf;fg;gLk; NghJ> KidTf;Fupa ngh];Ngw;wpd; gpizg;G 

cilf;fg;gl;L 30.5 kJ / mol RahjPd rf;jp tpLtpf;fg;gLk;.

cU 2.29 ATP %yf;$wpd; ,urhadf; fl;likg;G (epidtpy; epWj;jj; Njitapy;iy)

P

ngh];Ngw;Wf; 

$l;lk;

iwNgh]; nty;yk;

mbdpd;

mNdfkhd capupay; jhf;fq;fs; KidTf;Fupa ngh];Ngw;Wg;gpizg;G 

cilf;fg;gLk;NghJ ntsptplg;gLk; rf;jpiag; gad;gLj;Jfpd;wd. ATP 
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,aq;Fk; jfTilaJ. ,jdhy; ,J ve;j xU rf;jpiag; gad;gLj;Jk; 

jhf;fj;jpw;Fk; fyj;jpd; ve;j xU ,lj;jpw;Fk; rf;jpiaf; fhtpr; nry;yf;$baJ. 

kpff;FWfpa fhyg;gFjpAs; ADP> mNrjd ngh];Ngw;W> rf;jp vd;gtw;iwg; 

gad;gLj;jp ATP capu;f;fyq;fspDs; njhFf;fg;gLk;. fyq;fSs; ATP Njhw;W 
tpf;fg;glyhdJ ngh];nghupNyw;wk; vd miof;fg;gLk;. ngh];nghupNyw;wk; 

rf;jp %yj;jpw;F ,zq;f tifg;gLj;jg;gLk;. mitahtd;

 

I. xspngh];NghupNyw;wk;       - 

ii. fPo;g;gil ngh];NghupNyw;wk;  -

iii. xl;rpNaw;w ngh];NghupNyw;wk; - 

xspj;njhFg;gpy; #upa rf;jpiag; 

gad;gLj;jp ATP njhFf;fg;gly;.

rpf;fyhd %yf;$Wfs; vspaitahf 

cilf;fg;gLk;NghJ tpLtpf;fg;gLk; 

rf;jpiag; gad;gLj;jp ATP njhFf;fg; 
gly;.

%yf;$Wfspd; xl;rpNaw;wj;jpd; 

tpisthf tpLtpf;fg;gLk; rf;jpiag; 

gad;gLj;jp ATP njhFf;fg;gly;. f
y
r
;R
t
h
r
j
;j
py
;

capu;f;fyq;fspy; ATP ,Ys;s rf;jp ntt;NtW njhopy;fSf;Fg; gad;gLj;jg; 

gLtjw;fhfg; gy;NtW rf;jp tbtq;fshf khw;wg;gLfpd;wJ. 

xsp

capnuhspu;tpy; 

gad;gly;

kpd;rf;jp

kpd; fzj;jhf;Ffis 

flj;Jtjpy; gad;gLk;

ntg;gk;

cly; ntg;gepiyiag; 

Ngzypy; gad;gLk;

,urhadrf;jp

gy;NtW Nru;itfspd; 

njhFg;gpy; gad;gLk;

nghwpKiwr; rf;jp

jirr;RUf;fj;jpy; 

gad;gLk;

ATP

mDNrgj;jhf;fq;fisr; rPuhf;fypy; nehjpaq;fspd; tfpghfk; 

capupay; Cf;fpfshfj; njhopw;gLk; xU kh%yf;$W nehjpak; MFk;. 

capUs;s fyq;fspy; nehjpaq;fs; cw;gj;jpahf;fg;gLk;.
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nehjpaj;jpd; nghJthd ,ay;Gfs;

1. mNdfkhd nehjpaq;fs; Nfhsg;Gujq;fshFk;.

2. ,it capupaYf;Fupa Cf;fpfs; MFk;. mit jhf;fq;fspd; 

Vtw;rf;jpiaf; Fiwg;gjd; %yk; (jhf;ftPjj;ij mjpfupf;fpd;wd.) 

jhf;fj;ij Cf;Ftpf;fpd;wd.

3. mNdfkhd nehjpaq;fs; ntg;g cWjpaw;wit / ntg;g czu;jpwDs;sit.

4. ,tw;wpd; ,Uf;if ve;jnthU jhf;fj;jpdJk; ,Wjp tpisTfspd; jd;ik 

my;yJ ,ay;Gfisg; ghjpg;gjpy;iy.

5. nehjpaq;fs; ngupJk; fPo;g;gilf;Fj; jdpj;Jtkhdit. (fPo;g;gilj; 

jdpj;Jtk;)

6. mNdfkhd nehjpaj;jhy; Cf;Ftpf;fg;gLk; jhf;fq;fs; kPsj;jf;fit.

7. nehjpar; nraw;ghLfspd; tPjk; pH> ntg;gepiy> fPo;g;gilr; nrwpT 

vd;gtw;why; ghjpf;fg;gLk;.

8. nehjpaq;fs; jhf;fj;jpd;NghJ gad;gLj;jg;gLtjpy;iy.

9. nehjpaq;fs; jhf;fk; eilngWk; capu;g;G ikaq;fisf; nfhz;lit.

10. rpy nehjpaq;fSf;Fj; jhf;fq;fis Cf;Ftpg;gjw;Fg; Gujky;yhj 

$Wfs; Njitg;gLk;. ,it Jizf;fhuzpfshFk;.

cU 2.30 nehjpaj;Jf;Fk; Vtw;rf;jpf;Fk; ,ilapyhd njhlu;G

R
a
h
j
Pd
 
r
f
;j
p

jhf;fKd;Ndw;wk;

tpisTfs;

nehjpak; 

,y;yhj NghJ 

eilngWk; 

jhf;fk;

jhf;fpfs;

nehjpak; cs;s 

NghJ eilngWk; 

jhf;fk;

nehjpaj;jhy; 

ghjpf;fg;glhj ∆ G

nehjpak; 

cs;s NghJ 

EA FiwT

nehjpak; 

,y;yhj 

NghJ EA 

nehjpaj;jhf;fg; nghwpKiwfs;

nehjpaq;fshy; nraw;gLj;jg;gLk; jhf;fpfs; fPo;g;gil vdg;gLk;. 

nehjpak; mjd; fPo;g;gilAld; ,ize;J nehjpa - fPo;g;gilr; rpf;fiyj; 

Njhw;Wtpf;Fk;. nehjpaKk; fPo;g;gilAk; mtw;wpd; rpf;fiyj; Njhw;Wtpf;Fk; 

NghJ nehjpaj;jpd; Cf;fpf;Fupa nraw;ghL fPo;g;gilia tpisnghUshf 

khw;Wk;.
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nehjpak; + fPo;g;gil  nehjpa-fPo;g;gilr; rpf;fy;  nehjpak; + 
tpisnghUs;

xt;nthU nehjpaj;jpdhYk; Cf;Ftpf;fg;gLk; jhf;fk; kpfTk; jdpj;Jt 

khdJ. xU nehjpaj;jpd; jdpj;Jtk; mjd; tbtj;jpd; tpisthFk;. 

fPo;g;gil nehjpaj;jpd; tpNrl gpuNjrk; xd;wpy; ,izAk;. ,g;gpuNjrk; 

capu;g;G ikak; vd miof;fg;gLk;. capu;g;G ikakhdJ xU rpy 

mkpNdhmkpyq;fshy; kl;Lk; Mf;fg;gl;lJ. Vida mkpNdhmkpyq;fs; 

nehjpa%yf;$wpd; fl;likg;igg; Ngz mtrpakhdit. nehjpaj;jpd; 

jdpj;Jtkhd fPo;g;gilapd; tbtj;jpw;F capu;g;Gikak; epug;Gfpd;w 

tbtKilaJ. ,jdhy; nehjpaj;jpd; fPo;g;gilj; jdpj;Jtk; Kf;fpakhdJ. 

xU nehjpaj;jpd; capu;g;G ikaj;jpd; tbtk; vg;NghJNk mjd; fPo;g;gilf;Fg; 

g+uzkhd> epug;Gfpd;w tbtKilajhf ,Uf;fkhl;lhJ. nehjpaq;fs; jplkhd 

fl;likg;igf; nfhz;bUf;fhjjhy;> fPo;g;gilf;Fk; capu;g;G ikaj;Jf;Fkhd 

,ilj;njhlu;Gfs; capu;g;G ikaj;jpd; tbtj;ijr; rpwpjsT khw;Wk;. ,jdhy; 

fPo;g;gilAk; capu;g;G ikaKk; xd;iwnahd;W epug;Gfpd;wjhfpd;wJ. ,J 

J}z;lg;gl;l nghUe;Jifg; nghwpKiw vdg;gLk;. neUf;fkhd nghUe;Jif 

%yk; fPo;g;gil %yf;$Wk; capu;g;G ikaKk; xd;Wf;nfhd;W neUf;fkhff; 

nfhz;L tug;gLtJ kl;Lky;y> fPo;g;gilia tpisnghUshf khw;Wk; 

jhf;fj;ij Cf;Ftpj;Jj; jhf;fj;ijj; njhlur; nra;tjpy; cjTtjw;fhf 

%yf;$Wfspd; rupahd jpiraikTk; cWjpg;gLj;jg;gLk;. ,jd; gpd;du; 

tpisnghUshdJ nehjpaj;jpd; capu;g;G ikaj;jpypUe;J gpupe;J nry;Yk;. 

nehjpakhdJ ,d;ndhU fPo;g;gil %yf;$Wld; mjd; capu;g;G ikaj;jpy; 

,izf;fg;gLtjw;F tpLtpf;fg;gl;bUf;Fk;. 

cU 2.31 xU nehjpaj;Jf;Fk; mjd; fPo;g;gilf;Fk; ,ilapyhd 

J}z;lg;gl;l nghUe;Jif

fPo;g;gil

capu;g;G ikak;

nehjpa - fPo;g;gilr; rpf;fy;nehjpak;

Jizf;fhuzpfs;

rpy nehjpaq;fspd; Cf;fpf;Fupa nraw;ghLfSf;F mtrpakhd Gujky;yhj 

$Wfs; Jizf;fhuzpfs; vdg;gLk;. 

,j;Jizf;fhuzpfs; nehjpaq;fSld; ,U topfspy; ,izAk;. rpy 

neUf;fkhfg; gpize;J epue;jukhff; fhzg;gLk;. Vidait jsu;thfg; 
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gpize;J jw;fhypfkhff; fhzg;gLk;. jsu;thfg; gpizf;fg;gl;l 

Jizf;fhuzpfs; Fwpg;gpl;l epge;jidapy; kPsf;$bait. 

Nrjdj; Jizf;fhuzpfs; Jiznehjpak; vd miof;fg;gLk;. 

c+k; : tpw;wkpdpd; ngWjpfs;> NAD, FAD, gNahl;bd;

mNrjdj; Jizf;fhuzpfs; - c+k; : Zn2+, Fe2+, Cu2+

nehjpaj; jhf;fq;fspd; tPjj;ijg; ghjpf;Fk; fhuzpfs;

1.  ntg;gepiy

2.  pH

3.  fPo;g;gilr; nrwpT

4.  epNuhjpfs;

ntg;gepiy

ntg;gepiy mjpfupg;G %yf;$Wfspd; ,af;fj;ij mjpfupf;fr; nra;Ak;. ,jdhy; 

nehjpak;> fPo;g;gil vd;gtw;wpd;; ,aq;Fk; %yf;$Wfspd; fjp mjpfupf;Fk;. 

,J nehjpaj;jpd; capu;g;G ikak;> fPo;g;gil %yf;$WfSf;fpilahd 

NkhJiffspd; epfo;jfit mjpfupf;fr; nra;Ak;. nehjpaj;jpd; capu;g;G 

ikaq;fs;> fPo;g;gil %yf;$WfSfs; vd;gtw;Wf;fpilapNyw;gLk;  

NkhJiffs; jhf;fk; eilngWtjw;fhd rhj;jpaj;ij mjpfupf;fr; nra;Ak;;. 

,J xU Fwpj;j ntg;gepiy tiu njhlUk;. mjd; gpd;du; nehjpaj; 

njhopw;ghl;by; rLjpahd Fiwnthd;W Vw;gLk;. ,t; ntg;gepiy rpwg;G 

ntg;gepiy vd miof;fg;gLk;. ,jd; ngWkhdk; mq;fpf;F mq;fp 

NtWglyhk;. c+k; : mNdfkhd kdpj nehjpaq;fs; mtw;wpd; cly; 

ntg;gepiyia Vwj;jhor; rpwg;G ntg;gepiyahff; nfhz;bUf;Fk;. (35 ºC - 
40 ºC)

nte;eP&w;Wfspy; thOk; gw;wPupahf;fs; Vwj;jho 70ºC Ir; rpwg;G 

ntg;gepiyahff; nfhz;bUf;Fk;. 

ntg;gepiyahdJ> rpwg;G ntg;gepiyia tpl mjpfupf;Fk; NghJ nehjpaj;jpd; 

capu;g;G ikaj;jpYs;s Ijurd; gpizg;Gfs;> mad; gpizg;Gfs;> Vida 

typik Fiwe;j ,urhadg; gpizg;Gfs; vd;gd rPu;Fiyf;fg;glyhk;. 

,jdhy; nehjpaj;jpd; capu;g;G ikaj;jpd; tbtj;jpy; khw;wk; Vw;gl;L 

tpLtjdhy; mJ nehjpa %yf;$Wfspd; capu;g;G ikaj;jpd; epug;Gk; 

jd;ikia khw;wptpLk;. vdNt nehjpaq;fspd; capu;g;G ikaq;fSk; 

fPo;g;gil %yf;$WfSk; epug;Gfpd;w Kiwapy; gpizjy; jLf;fg;gLk;. 

,e;epfo;T nehjpa %yf;$Wfspd; ,aw;if mfw;wy; vd miof;fg;gLk;. 
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vdNt nehjpaj;jhy; Cf;Ftpf;fg;gLk; jhf;fq;fspd; jhf;ftPjk; 

ntg;gepiyahdJ rpwg;G ntg;gepiyia tpl mjpfupf;Fk;NghJ NkhJiffspd; 

tPjk; mjpfupj;jhYk; rLjpahff; Fiwtile;J> Fwpg;gpl;l ntg;gepiyapy; 

Kw;whfNt epWj;jg;gLk;. 

cU 2.32 jhf;ftPjk; (V) vjpu; ntg;gepiy tiuG

jhf;ftPjk; (V)

ntg;gepiy (ºC)

rpwg;G ntg;gepiy

nehjpaj;jpd; 

Cf;fpf;Fupa 

nraw;ghL 

,of;fg;gly; 

(,aw;if 

mfw;wy;)

ntg;gepiy 

mjpfupf;f 

jhf;ftPjk; 

mjpfupj;jy;

pH
Rw;whlypd; ntg;gepiyia khwpypahfg; NgzpdhYk; $l> nehjpakhdJ 

xU Fwpj;j pH tPr;rpy; kpf tpidj;jpwdhfr; nraw;gLk;. 

xU Fwpg;gpl;l nehjpaj;jhy; Cf;Ftpf;fg;gLk; jhf;fk; eilngWk; pH ,d; 
FWfpa tPr;R pH tPr;R vdg;gLk;. cau;thd jhf;ftPjk; eilngWk; pH 
nehjpaj;jpd; rpwg;G pH vdg;gLk;. rpwg;G pH I tplf; $bdhNyh my;yJ 

Fiwe;jhNyh nehjpaj; njhopw;ghl;by; tPo;r;rpia Vw;gLj;Jk;. nehjpa- 

fPo;g;gilr; rpf;fypd;  cUthf;fj;jpy; <LgLk; ,urhadg; gpizg;Gfspy; 

Vw;gLk; khw;wq;fNs ,jw;Ff; fhuzkhFk;. mNdfkhd nehjpaq;fspd; 

rpwg;G pH tPr;R 6 - 8 Mdhy; tpjptpyf;Ffs; cz;L. ngg;rpd; pH> 2 Mf 

cs;sNghJ rpwg;ghfj; njhopw;gLk;. jpUg;rpdpd; rpwg;G pH 8 MFk;.

cU 2.32 ntt;NtW pH ngWkhdj;jpy; ,uz;L 

nehjpaq;fspd; jhf;ftPjq;fs;

j
h
f
;f
t
Pj
k
;

ngg;rpdpd; rpwg;G pH jpUg;rpdpd; rpwg;G pH

(,iug;ig 

nehjpak;)

(rpWFly; 

nehjpak;)
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fPo;g;gilr; nrwpT 

fPo;g;gilr; nrwptpd; mjpfupg;ghdJ mk;%yf; $WfSf;Fk; nehjpaj;Jf;Fk; 

,ilNa rupahd jpirNfhl;Nru;f;ifAldhd NkhJiff;fhd epfo;jfit 

mjpfupf;fr; nra;Ak;. vdpDk; nehjpa %yf;$Wfs; Fwpg;gpl;l fPo;g;gilr; 

nrwpTld; epuk;gyile;J tpLtjhy; mjd; gpd;du; jhf;ftPjk; NkYk; 

mjpfupf;fhJ. 

nehjpa epNuhjpfs;

rpy %yf;$Wfs; my;yJ mad;fs; Nju;Tf;Fupa Kiwapy; nehjpa 

%yf;$WfSld; epue;jukhf my;yJ jw;fhypfkhf gpize;J nehjpa- 

fPo;g;gilr;rpf;fypd; cUthf;fj;ij epNuhjpf;fpd;wJ. ,g;gjhu;j;jq;fs; 

epNuhjpfs; vd miof;fg;gLk;. 

,it typik Fiwe;j ,ilj;jhf;fq;fs; %yk; kPsf;$ba Kiwapy; 

my;yJ gqfPl;Lg;gpizg;Gfs; %yk; kPshKiwapy; gpizf;fg;glyhk;. 

c+k; :  kPshepNuhjpfs; - njhl;rpd;fs;> eQ;Rfs;

  kPsf;$ba epNuhjpfs; - Ez;zq;fpfSf;F vjpuhfg; gad;gLj;jg;gLk; 

  kUe;Jfs;.

Nghl;bf;Fupa epNuhjpfs;

,tw;Ws; ngUk;ghyhdit kPsf;$ba epNuhjpfs; MFk;. ,e;j 

,urhadg;nghUs;fs; fPo;g;gilapd; tbtk;> jd;ik vd;gtw;iw xj;jhf 

,Uf;Fk;. vdNt> mit Nju;Tf;Fupa Kiwapy; Fwpg;gpl;l nehjpaj;jpd; 

capu;g;G ikaj;Jf;Ff; fPo;g;gilAld; Nghl;bapLk;. ,jdhy; nehjpaq;fspd; 

fpilf;fj;jf;f capu;g;Gikaq;fspd; vz;zpf;if FiwtilAk;. ,J 

nehjpaj;jhy; Cf;Ftpf;fg;gLk; jhf;fj;jpd; tPjj;ijf; Fiwf;Fk;. fPo;g;gilr; 

nrwpit mjpfupg;gjd; %yk; ,e;epiyik kPsg;glyhk;. 

cU 2.34 Nghl;bf;Fupa epNuhjpfs;

jhf;fk;

fPo;g;gil

capu;g;Gikak;

nehjpak;

epNuhjp

capu;g;Gikak;

nehjpak;

nehjpa - fPo;g;gilr; 

rpf;fy;

epNuhjp capu;g;Gikaj;Jld; 

gpizf;fg;gly;

fPo;g;gil 

nehjpaj;Jld; 

gpiza KbahJ

nehjpak;

tpisnghUs;fs;



PB63

Nghl;baw;w epNuhjpfs;

,e;j ,urhadg;nghUs;fs; fPo;g;gil %yf;$WfSld; Nghl;bapLtjpy;iy. 

capu;g;G ikak; jtpu;e;j nehjpaj;jpd; Vida xU gFjpapy; gpiztjd; 

%yk; nehjpaj;jhf;fj;ij ,ila+W nra;Ak;. ,J nehjpa%yf;$wpd; 

tbtj;jpy; khw;wj;ij Vw;gLj;Jk;. ,jdhy; nehjpa - fPo;g;gilr; rpf;fiy 

cUthf;Ftjw;fhd capu;g;G ikak; Fiwe;j tpidj;jpwDs;sjhfp tpLk;.

cU 2.35 Nghl;baw;w epNuhjpfs;

nehjpak;

fPo;g;gil

capu;g;Gikak;

fyq;fspy; nehjpar; nraw;ghl;bd; xOq;fhf;fy; nghwpKiw

nehjpaq;fspd; mNyh];nuwpf; xOq;fhf;fk;

,aw;ifapy; fyq;fspd; nehjpar; nraw;ghl;il xOq;fhf;Fk; %yf;$Wfs; 

gy re;ju;g;gq;fspy; kPsf;$ba> Nghl;baw;w epNuhjpfs; Nghd;W nraw;gLk;;. 

xOq;fhf;fk; %yf;$Wfs; (Vtpfs; my;yJ epNuhjpfs;) nehjpa%yf;$wpd; 

jw;rpwg;ghd rPuhf;Fk; jhdq;fspy; (capu;g;G ikak; jtpu;e;j) gq;fPl;Lg;gpizg;G 

my;yhj ,ilj;jhf;fq;fspdhy; gpize;J> nehjpaj;jpd; fl;likg;igAk; 

njhopiyAk; ghjpf;Fk;. xU nehjpar; nraw;ghl;bd; Vty; my;yJ epNuhjk; 

,jd; tpisthf mikAk;. 

a. mNyh];nuwpf; Vty; kw;Wk; epNuhjk;

 mNyh];nuwpf; xOq;fhf;fyhy; XOq;fhf;fg;gLk; mNdf nehjpaq;fs; 

,uz;L my;yJ ,uz;Lf;F Nkw;gl;l cg myFfshy; Mf;fg;gl;lit. 

xt;nthU cgmyFk; jkJ capu;g;Gikaj;Jld; xU gy;ngg;iul; 

rq;fpypiaAk; nfhz;lJ. KOikahd rpf;fy; ,uz;L NtWgl;l 

tbtq;fspilNa miye;J nfhz;bUf;Fk;. xd;W capu;g;ghd 

Cf;fpf;FupaJ. kw;iwaJ capu;g;gw;wJ. ,e;j ,uz;L tbtq;fspYk; 

XOq;fhf;Fk; %yf;$Wfs; mNyh];nuwpf;  jhdk; vd miof;fg;gLk; 

xOq;fhf;Fk; jhdk; xd;wpy; gpizAk;. ,J ngUk;ghYk; cgmyFfs; 

,ize;jpUf;Fk;; ,lj;jpy; fhzg;gLk;.

 Vtp xd;W xOq;fhf;Fk; jhdj;Jld; gpizAk; NghJ nehjpaj;jpd; 

njhopw;ghl;bw;Fupa capu;g;G ikaKs;s tbtk; cWjpahf;fg;gLk;. 

epNuhjp xd;W xOq;fhf;Fk; jhdj;Jld; gpizAk;NghJ nehjpaj;jpd; 
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capu;g;gw;w tbtk; cWjpahf;fg;gLk;. xU nehjpaj;jpd; cgmyFfs; 

mjd; Vida cgmyFfSf;F tpiuthfr; rkpf;iQfisf; 

flj;jf;$bathW xOq;FgLj;jg;gl;bUf;Fk;. xOq;fhf;Fk; jhdj;Jld; 

gpizAk; xU jdpj;j Vtp my;yJ epNuhjp %yf;$W $l cgmyFfspd; 

,ilj;jhf;fj;jpD}lhf vy;yh cgmyFfspdJk; capu;g;Gikaj;ijAk; 

ghjpj;JtpLk;. c+k; : ADP mNyh];nuwpf; Vtpahfj; njhopw;gl;L> 

nehjpaj;Jld; gpize;J mtNrgj;jpdhy; ATP ,d; cw;gj;jpiaj;  

J}z;Lk;. ATP tpepNahfk; Njitahd msit tpl mjpfupj;jhy; ATP 
mNj nehjpaj;Jld; epNuhjpahfg; gpize;J mtNrgj;ijf; Fiwf;Fk;. 

b. xj;Jiog;Gj;jd;ik

 ,J NtnwhU tifahd mNyh];nuwpf; Vty; MFk;. xU fPo;g;gil 

%yf;$wpd; gpizjy; NtW capu;g;G ikaj;jpd; njhopw;ghl;il my;yJ 

gpizjiyj; J}z;Lk;. ,jdhy; Cf;fpf;Fupa njhopw;ghL mjpfupf;Fk;. 

c+k; : <NkhFNshgpd; (xU nehjpaky;y) xt;nthd;Wk; xU O2 gpizAk; 

jhdj;ijf; nfhz;l ehd;F cgmyFfshy; MdJ. xU %yf;$W O2 xU 
gpizAk; jhdj;Jld; gpizjyhdJ> Vida gpizAk; jhdq;fSld; 

O2 ,w;fhd ehl;lj;ij mjpfupf;fr; nra;Ak;. 

c. gpd;D}l;ly; epNuhjk;

 gpd;D}l;ly; epNuhj;jpy; nehjpaj;Jld; <w;W tpisnghUs;fs; gpiztjhy; 

Vw;gLk; epNuhjj;jhy; mDNrgg;ghij epWj;jg;gLk;. vdNt Njitf;F 

Nkyjpfkhd <w;W tpisnghUs;fspd; cw;gj;jp kl;Lg;gLj;jg;gLtjhy; 

,urhad %yg;nghUs;fs; tpuakhf;fg;gLtJ jtpu;f;fg;gLk;. 

rf;jpiag; gjpf;Fk; xU nghwpKiwahf xspj;njhFg;G

xspj;njhFg;G

xspr;rf;jpiaf; ifg;gw;wp ,urhadr;rf;jpahf khw;Wk; xU mDNrgr; 

nrad;Kiw xspj;njhFg;G MFk;. ,urhadr; rf;jpahdJ fhNghitjNuw;Wfs;> 

nfhOg;Gfs;> vz;nza;fs;> Gujq;fs; vd;gtw;wpd; ,urhadg; gpizg;Gfspy; 

Nrkpf;fg;gl;bUf;Fk;. Gtpapy; thOk; midj;J capupfSk; NeubahfNth 

my;yJ kiwKfkhfNth xspj;njhFg;gpy; jq;fpapUf;Fk;. xspj;njhFg;G 

rpy GNuhfupNahw;whf;fs;> my;fhf;fs;> gr;irj; jhtuq;fs; vd;gtw;wpy; 

eilngWk;. 

xspj;njhFg;gpd; cyfshtpa Kf;fpaj;Jtk;

 y g+kpapy; rfy capupfSk; NeubahfNth my;yJ kiwKfkhfNth 

xspj;njhFg;gpy; jq;fpAs;sd.

 y mq;fpfspd; fhgd; kw;Wk; rf;jpj; Njitfisg; g+u;j;jp nra;jy;.
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 y fhw;Wtho; mq;fpfspd; Rthrj;Jf;F O2 I toq;Fjy;.

 y tspkz;lyj;jpy; O2 kw;Wk; CO2 ,d; rkepiyiag; Ngzy;.

 y capu;r;Rtl;L vupnghUspd; cw;gj;jp.

 y g+Nfhs ntg;gepiyiag; Ngzy;.

xspj;njhFg;gpd; NghJ H2O ,y; cs;s H ,dhy; CO2 jho;j;jg;gl;L 

xspr;rf;jpiag; gad;gLj;jp> vspa nty;yq;fs; njhFf;fg;gLk;. ,a+fup 

Nahw;whf;fspd; xspj;njhFg;Gf;Fupa fyq;fspy; gr;iraTUtq;fs;> 

xspj;njhFg;gpd; epfo;tplkhFk;. 

xspj;njhFg;Gr; nrad;Kiw xUq;fpizf;fg;gl;l gpujhd gbfs; ,uz;ilf; 

nfhz;lJ.

 y xspapy; jq;fpAs;s jhf;fk;

 y fy;tpd; tl;lk; 

CO2  gjpj;jypd; KjyhtJ cWjpahd tpisnghUspd; fhgd; mZf;fspd; 

vz;zpf;ifapd; mbg;gilapy; ,uz;L tifahd xspj;njhFg;Gg; 

nghwpKiwfs; (ghijfs;) fhzg;gLfpd;wd. 

1. C3 nghwpKiw - KjyhtJ cWjpahd Nru;itapd;; C mZf;fspd; 

vz;zpf;if %d;W

2. C4 nghwpKiw - KjyhtJ cWjpahd Nru;itapd;;; C mZf;fspd; 

vz;zpf;if ehd;F

xspj;njhFg;gpd; xspapy; jq;fpapUf;Fk; jhf;fq;fs; ijyf;Nfhapl;Lfspd; 

nkd;rt;Tj; njhFjpfspy; eilngWk;. ,it ghapahy; epug;gg;gl;l 

jl;ilahf;fg;gl;l igfs; MFk;. ,it ,ilapilNa kzpAUf;fs; 

vdg;gLk; mLf;Ffisj; Njhw;Wtpf;Fk;. ijyf;Nfhapl;Lfspd; nkd;rt;Tj; 

njhFjpapy; FNshugpy;Yfs;> fuw;wpNdhapl;Lfs;> ,yj;jpud; thq;fpfs; 

vd;gd mike;Js;sd. 

fy;tpd; tl;lj;jpd; epfo;tplkhd gQ;rizahdJ fiuAk; jfTila 

nehjpaq;fs; Vida ,urhadg; nghUs;fs; vd;gtw;iwf; nfhz;l xU 

Cd;gir (gel) Nghd;w fl;likg;G MFk;;. 

xspj;njhFg;G epwg;nghUs;fs; fl;GydhFk;; xspia mfj;JwpQ;rf;$ba 

gjhu;j;jq;fs; MFk;. ,iyfs; gr;ir epwkhf ,Ug;gjw;Ff; fhuzk;;; 
FNshugpyhdJ Cjh> ePyk; kw;Wk; rptg;G xspia mfj;JwpQ;rp> gr;ir 

epwj;ij CLflj;JtJld; njwpf;fTk; nra;Ak;. ntt;NtW epwg;nghUs;fs; 

xspapd; ntt;NtW miyePsq;fis mfj;JwpQ;Rfpd;wd. gr;iraTUtj;jpy;;> 

FNshugpy;Yfs;> fuw;wpNdhapl;Lfs; vd;w ,uz;L tifahd gr;iraTUt  

epwg;nghUs;fs; fhzg;gLfpd;wd. xspiaf; ifg;gw;Wk; kpfKf;fpa 
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epwg;nghUshd FNshugpy; a xspj;njhFg;gpd; xspj;jhf;fj;jpy; Neubahfg; 
gq;Fnfhs;Sk;. 

jhf;fepwkhiyapd; gb> FNshugpy; a rptg;G kw;Wk; ePy xspf;F kpfTk; 
tpidj;jpwdhdJ. FNshugpy; b kw;Wk; fuw;wpNdhapl;Lfs; (fuw;wPd;fs;> 

rhe;Njhgpy;Yfs;) ntt;NtW epwj;Jf;fhd miyePsq;fspd; Fwpg;gpl;l 

tPr;rpd; mfj;JwpQ;rYf;F tpidj;jpwdhdJ. 

rpy fuw;wpNdhapl;Lfspd; Kf;fpakhd NtW njhopy; xspg;ghJfhg;G MFk;. 

xspg;ghJfhg;G vd;gJ Nkyjpf xspr; rf;jpia mfj;JwpQ;fp tpuakhf;fy; 

MFk;. ,y;yhtpbd; Nkyjpf xspahdJ FNshugpy;Yf;Fr; Nrjj;ij 

tpistpf;fyhk;. my;yJ xl;rprDld; ,ilj;jhf;fKw;W> jhf;fKwf;$ba  

xl;rpNaw;w %yf;$Wfis cUthf;fyhk;. ,it fyj;Jf;F mghafukhdit.

mfj;JwpQ;ry; epwkhiy

xU epwg;nghUshy; ntt;NtW miyePsq;fspy; mfj;JwpQ;rg;gLk; xspapd; 

rhu;G mstpd; tiuG mfj;JwpQ;ry; epwkhiy vdg;gLk;.  

FNshugpy; b

fuw;wpNdhapl;Lfs;

FNshugpy; a

g
r
;i
r
a
T
U
t
 
e
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g
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U
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y
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x
s
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m
f
j
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w
pQ
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y
;

cU 2.36 mfj;JwpQ;ry; epwkhiy

xspapd; miyePsk; (nm)

jhf;f epwkhiy

xspj;njhFg;igj; J}z;lypy; xspapd; ntt;NtW miyePsq;fSf;fhd 

tpidj;jpwidf; fhl;Lk; xU tiuG jhf;f epwkhiy vdg;gLk;. 

xspj;njhFg;G 

tPjk; (O2 

ntsptplg;gliyf; 

nfhz;L 

mstplg;gLk;)

cU 2.37 jhf;f epwkhiy (miyePsk;)

x
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;
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xspapdhy; FNshugpy; mUl;lg;gLjy;

xU FNshugpy;  %yf;$W my;yJ NtW xspj;njhFg;G epwg;nghUs; xspia 

mfj;JwpQ;Rk; NghJ mJ mUl;lg;gLk;. xspapypUe;J fpilf;Fk; rf;jp> 

,yj;jpud;fis cau;rf;jp kl;lj;jpw;F Vw;Wfpd;wJ. ,jdhy; xspj;njhFg;G 

epwg;nghUs; NeNuw;wj;ijg; ngWk;. mUl;lg;gl;l epiy cWjpaw;wJ; 
mjd; Muk;g jho;rf;jp epiyf;F kPsf; $baJ. mUl;lg;gl;l ,yj;jpud;fs; 

mtw;wpd; ,Wjp ,yj;jpud; thq;fpia milAk; tiu gy;NtW ,yj;jpud; 

fhtpfSf;$lhfr; nry;Yk;.

FNshugpy; xspr;rf;jp  FNshugpy;+ + e- (,yj;jpud;) 

vdNt FNshugpy; xl;rpNaw;wg;gLk;; ,yj;jpud; thq;fpfs; jho;j;jg;gLk;. 

xspj;njhFjpfs;

FNshugpy; %yf;$Wfs;> NtW Nrjd %yf;$Wfs;> Gujq;fs; vd;gd 

gr;iraTUtj;jpd; ijyf;Nfhapl; nkd;rt;tpy; rpf;fy;fshf xOq;fikf;fg; 

gl;bUf;Fk;. ,it xspj;njhFjpfs; vd miof;fg;gLk;. xU xspj;njhFjp 

xU jhf;f ikar; rpf;fiyAk; gy xsp mWtilr; rpf;fy;fisAk; nfhz;lJ. 

jhf;fikar; rpf;fy; xU Kjyhd ,yj;jpud; thq;fpiaAk; nfhz;bUf;Fk;. 

ijyf;Nfhapl; nkd;rt;tpy; ,uz;L tifahd xspj;njhFjpfs; fhzg;gLk;. 

mitahtd xspj;njhFjp I (PS I)> xspj;njhFjp II (PS II) vd;gd. PS I ,y; 
FNshugpy; a %yf;$W 700 nm miyePsKs;s xspia tpisj;jpwdhf 

mfj;JwpQ;Rtjhy; mJ P 700 vdg;gLk;. PS II ,y; jhf;fikak; nfhz;bUf;Fk; 

FNshugpy; a %yf;$W 680 nm miyePsKs;s xspia mfj;JwpQ;Rtjhy; 

mJ P 680 vdg;gLk;. 

xspj;njhFg;gpd; xspapy; jq;fpapUf;Fk; jhf;fk; / xspj;jhf;fk; 

Neuhd ,yj;jpud; gha;r;ry;

gr;iraTUtj;jpd; ijyf;Nfhapl; nkd;rt;tpy; gjpe;Js;s xspj;njhFjp I, 
xspj;njhFjp II vd;gd xspj;njhFg;G epwg;nghUs;fshy; xsp mfj;JwpQ;rg; 

gLk;NghJ mUl;lg;gLk;. ,jd;NghJ ATP, NADPH vd;gd njhFf;fg;gLfpd;wd. 
,r; rf;jpkhw;wj;jpw;fhd rhtp> ijyf;Nfhapl; nkd;rt;tpy; mike;Js;s 

xspj;njhFjpfs; kw;Wk; NtW %yf;$w;W cs;slf;fq;fs; vd;gtwwpd; Clhf 

eilngWk; xU jpirf;Fupa ,yj;jpud; gha;r;ry; MFk;. ,r; nrad;Kiw 

Neuhd ,yj;jpud; gha;r;ry; vd miof;fg;gLk;. 

xspapd; Nghw;wd;fs; (Photons) epwg;nghUs;fspy; jhf;Fk;NghJ xspj;njhFjp 
II ,d; ,yj;jpud;fs; cau; rf;jp kl;lj;Jf;F mUl;lg;gLk;. ,e;j ,yj;jpud;fs; 

xspj;njhFjp II ,d; Kjyhd ,yj;jpud; thq;fpahy; Vw;Wf;nfhs;sg;gLk;.
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nehjpaj;jhy; Cf;Ftpf;fg;gLk; jhf;fj;jpd; tpisthf ePu; gpstile;J O2(g), 
H+ mad;fs;> ,yj;jpud;fs; vd;gtw;iwj; Njhw;Wtpf;Fk;. 

ePu;g;gFg;gpd; tpisthy; ntsptplg;gLk; ,yj;jpud;fs; mUl;lg;gl;l 

xspj;njhFjp II I (P 680) eLepiyg;gLj;Jfpd;wd. 

epwg;nghUs;fspy; xspapd; Nghw;wd;fs; jhf;Fk;NghJ xspj;njhFjp I 
,ypUe;J (P 700) ,yj;jpud;fs; cau;rf;jp kl;lj;Jf;F mUl;lg;gLk;. 

mUl;lg;gl;l ,yj;jpud;fs; PS I ,d; Kjyhd ,yj;jpud; thq;fp xd;wpdhy; 

Vw;Wf; nfhs;sg;gLk;. 

PS II ,d; Kjyhd ,yj;jpud; thq;fpapYs;s PS II ,d; mUl;lg;gl;l 

,yj;jpud;fs;> ,yj;jpud; nfhz;L nry;yy; rq;fpyp xd;wpD}lhf PS I 
f;F nfhz;L nry;yg;gl;L> mq;F mUl;lg;gl;l PS I I eLepiyg;gLj;Jk;. 

cau;rf;jp kl;lj;jpypUe;J jho;rf;jp kl;lj;jpw;F ,yj;jpud;fs; nfhz;L 

nry;yg;gLk; ghijapy; ,of;fg;gLk; rf;jp ATP njhFg;gpy;; gad;gLk;. 

,J xspngh];giuNyw;wk; vdg;gLk;. PS I ,d; Kjyhd ,yj;jpud; 

thq;fpapYs;s PSI ,d; mUl;lg;gl;l ,yj;jpud;fs; xU ,yj;jpud; nfhz;L 

nry;yy; rq;fpypapD}lhff; flj;jg;gLk;NghJ NADP+ Ij; jho;j;jp NADPH 
Ij; Njhw;Wtpf;Fk;. NADP+ ,d; jho;j;jy; NADP+ wplf;NlR (NADP+ reductase) 
vd;Wk; nehjpaj;jhy; Cf;Ftpf;fg;gLk;.

tl;ltLf;fhd ,yj;jpud; gha;r;ry;

,J xspj;njhFjp I ,y; eilngWk;. Mdhy; xspj;njhFjp II ,y; eilngwhJ. 

,q;F xspapdhy; mUl;lg;gl;l ,yj;jpud;fs; rpy khw;whd> tl;ltLf;fhd 

ghijiag; gad;gLj;Jk;. ,J ATP Ij; Njhw;Wtpf;Fk;. Mdhy; NADPH Ij; 
Njhw;Wtpf;fhJ; O2 IAk; tpLtpf;fhJ. 

cU 2.39 xspj;njhFg;gpd; xspj;jhf;fj;jpy; Neuhd ,yj;jpud; gha;r;ry;

Kjyhd 

,yj;jpud; 

thq;fp

epwg;nghUs; 

%yf;$W

,yj;jpud; nfhz;L nry;yy; rq;fpyp

,yj;jpud; nfhz;L 

nry;yy; rq;fpyp

xspj;njhFg;G II (PS II)

xspj;njhFg;G I (PS I)

Kjyhd 

,yj;jpud; 

thq;fp

irw;NwhFNuhk; 

rpf;fy;

Fd

NADP+ 
reductase

NADP+ 
+H

NADPH

7

8

6

ATP

O2

2
2 H+

P680
P200

xsp1

xsp
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fy;tpd; tl;lk;

gr;iraTUtj;jpd; gQ;rizapy; fy;tpd; tl;lk; eilngWk;. xspj; 

jhf;fj;jpdhy; Njhw;Wtpf;fg;gl;l ATP, NADPH vd;gd CO2 Ij; jho;j;Jtjw;Fg; 
gad;gLk;. ,j;jhf;fq;fs; nehjpaq;fshy; Cf;Ftpf;fg;gLk;. jhf;fq;fspd; 

njhlup fy;tpd; vd;w tpQ;Qhdpahy; fz;Lgpbf;fg;gl;lJ. ,J xU 

cw;Nrgj;jhf;fkhFk;. fy;tpd; tl;lj;jpd; Kjy; cWjpahd tpisnghUs; 

3 - ngh];NghfpsprNuw; (3 - PGA)  MFk;. 1 %yf;$W G3P ,d; Njwpa 

njhFg;gpw;F ,t;tl;lk; %d;WKiw eilngwNtz;Lk;.

xspj;njhFg;gpd; fy;tpd; tl;lk; %d;W gbfspy; tpgupf;fg;gLk;. 

fhnghl;rpNaw;wk; (fhgd; gjpj;jy;)

jho;j;jy;

fhgdPnuhl;irl; thq;fpapd; kPs;gpwg;ghf;fk;

fhgd; gjpj;jy;

CO2 thq;fp xU 5 C nty;ykhd wpgpANyh]; gp];ngh];Ngw; Ribulose 
bisphosphate (RuBP) MFk;. RuBP cld; CO2 Nru;f;fg;gLjy; fhnghl;rpNaw;wk; 

MFk;. ,j;jhf;fj;jpy; gq;Fgw;Wk; nehjpak; RuBP fhnghl;rpNyR - xl;rprNdR 
my;yJ Rubisco MFk;. 

RuBP fhnghl;rpNaw;wj;jpd; Kjy; tpisnghUs; xU cWjpaw;w> 6 C 
%yf;$whFk;. ,J cldbahf ,uz;L 3 - ngh];NghfpsprNuw; (3 - PGA) 
%yf;$Wfshfg; gpuptilAk;. ,JNt xspj;njhFg;gpd; KjyhtJ cWjpahd 

tpisnghUshFk;. gr;iraTUtj;jpd; gQ;rizapy; ngUkstpy; RuBP 
fhnghl;rpNyR - xl;rprNdR (Rubiso) nehjpak; fhzg;gLk;. 

jho;j;jy; mtj;ij :

3 - ngh];Ngh fpsprNuw;W %yf;$W ATP ,ypUe;J xU ngh];Ngw; 

$l;lj;ijg;ngw;W 1> 3 - ,Ungh];NghfpsprNuw;whf khWfpd;wJ. 1> 3 - 
,Ungh];NghfpsprNuw; xspj;jhf;fj;jpy; ,Ue;J ngwg;gl;l NADPH kw;Wk; 
ATP Ig; gad;gLj;jp nehjpaj;jhy; Cf;Ftpf;fg;gLk; jhf;fq;fshy; (G3P) 
fpspruy;bifl; 3 - ngh];Ngw;whfg; gbg;gbahfj; jho;j;jg;gLk;. G 3P 
fhNghitjNuw; (FSf;NfhR) njhFg;Gf;F Kd;NdhbahFk;. 

RuBP ,d; kPs;gpwg;ghf;fk;

rpf;fyhd jhf;fq;fspd; xU njhlupD}lhf RuBP kPs;gpwg;ghf;fg;gLfpd;wJ. 
xspj;jhf;fj;jpy; ngwg;gl;l ATP ,r; nrad;Kiwf;fhd rf;jpahfg; 

gad;gLfpd;wJ. 
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xspr;Rthrk; 

ngau; Fwpg;gpLtJ Nghy; Rubisco, fhnghl;rpNyR MfTk; xl;rprNdR MfTk; 

njhopw;gl;L ,U NtW jhf;fq;fis Cf;Ftpf;ff; $baJ.

xl;rprNdR jhf;fj;jpy; Rubisco fPo;g;gilahf RuBP Ig; gad;gLj;Jk;; 
Mdhy; xl;rprDld; jhf;fk; GupAk;. fhnghl;rpNyw;wj; jhf;fj;jpd; mNj 

capu;g;Gikaj;jpy; jhf;fk; Cf;Ftpf;fg;gLk;. vdNt CO2 ck; O2 ck; 

Nghl;bf;Fupa fPo;g;gilfshFk;. mjhtJ CO2 xl;rprNdir epNuhjpf;Fk;. O2 
fhnghl;rpNyRj; jhf;fj;ij epNuhjpf;Fk;. 

xl;rprNdR jhf;fk; xNunahU %yf;$W 3 - PGA IAk; xU %yf;$W ,uz;L 

fhgd; Nru;itahd 2 - ngh];Nghfpisf;NfhNyw;iwAk; Njhw;Wtpf;Fk;. 

2 - ngh];Nghfpisf;NfhNyw;W fy;tpd; tl;lj;jpy; cldbg; gad;ghL 

mw;wJ; cau; nrwptpy; jhtuj;Jf;F er;Rj;jd;ikahdJ. vdNt mJ 

xspr;Rthrk; vd miof;fg;gLk; mDNrgr; nrad;Kiwf;F cs;shf;fg;gl;l 

Ntz;Lk;. xspr;Rthrg;ghijapy; gr;iraTUtk;> Ngnuhl;rpNrhk;> ,iokzp 

vd;gtw;wpYs;s nehjpaq;fs; gq;Fgw;Wk;. (,g;ghijapd; tpguq;fs; 

vjpu;ghu;f;fg;gltpy;iy)

xspr;Rthrk; rf;jp Njitg;gLk; jhf;fk; kl;Lky;y> CO2 ,d; Njwpa 

,og;Gf;Fk; ,l;Lr; nry;Yk;. Rubisco, CO2 f;Fg;gjpyhf O2 cld; jhf;fk; 

GupAk; xt;nthU KiwAk; CO2 gad;gLj;jg;gLtij tpl 50 % Fiwthd 

3 - PGA jhtuq;fshy; Njhw;Wtpf;fg;gLfpd;wJ. ,J xspj;njhFg;Gf;Fupa 

fhgdpd; Njwpa Mjhaj;ijf; Fiwj;J cw;gj;jpj;jpwidf; Fiwf;fpd;wJ.

xspj;njhFg;Gf;F Ntz;ba CO2 ,iytha;fspD}lhf ,iyapDl;nry;fpd;wJ. 

vdpDk; ,iytha;fs; MtpAapu;g;Gf;fhd gpujhd ghijAk; MFk;. 

c\;zkhd> cyu;thd ehl;fspy; mNdfkhd jhtuq;fs; ePu;f;fhg;Gf;fhf 

,iytha;fis %bf;nfhs;fpd;wd. mNjNtis xspj;jhf;fj;jhy; 

tpLtpf;fg;gl;l O2 FopaTUj;jhaj;jpy; mjpfupf;f Muk;gpf;f> mq;F CO2 f;F 

O2 tpfpjk; NkYk; FiwtilAk;. cau; ntg;gepiy> cyu;e;j fhyepiy> 

cau; xspr;nrwpT Nghd;w epiyikfs; ,iyapDs; tpuar; nrad;Kiwahd 

xspr;Rthrj;jpw;F mD$ykhf ,Uf;Fk;.

vdNt jhtuq;fs; $u;g;gpd;NghJ ,e;j epiyikfisr; rkhspg;gjw;fhf 

NtW topfis tpUj;jpahf;fpAs;sd. kpfTk; ntw;wpfukhd jPu;thf C4 
xspj;njhFg;Gf;Fupa ghijahy; Rubisco Ir; #o CO2 nrwpthf;fg;gl;Ls;sJ. 

C4 xspj;njhFg;Gf;Fupa ghijapd; cUthf;fj;jpy; gy;NtW capupurhad 

kw;Wk; cUttpaYf;Fupa jpupGfs; cs;slf;fg;gl;Ls;sd. ,jdhy; 

jhtuq;fs; Rubisco jhdj;jpy; CO2 Ir; nrwpthf;ff; $bajhfTs;sJ. vdNt 

xl;rprNdR jhf;fk;> mijj; njhlUk; xspr;Rthrk; vd;gd C4 jhtuq;fspy; 

ngupJk; kl;Lg;gLj;jg;gl;Ls;sd. 
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mNdfkhd C4 jhtuq;fspy;> CO2 Ir; nrwpthf;Fk; nghwpKiw 

,iy eLtpioaf;fyk;> fl;Lklw;fyk; vd;w ,uz;L NtWgl;lJk;> 

rpwj;jyile;jJkhd ,iyf; fytiffspd;; njhopw;gq;fPL %yk; 

epiwNtw;wg;gLfpd;wJ. C3 jhtuq;fSld; xg;gpLk;NghJ C4 jhtuq;fspd; 
fl;Lkly; fyq;fs; tpupthf;fg;gl;l clw;njhopw;ghl;bw;Fupa njhopy;fisf; 

nfhz;lit. C4 jhtu ,dq;fspy; ,f;fyq;fspd; ngupjhf;fKk; $ba Gd;dq;f 

cs;slf;fq;fSk; ,jidg; gpujpgypf;fpd;wJ. C4 ghijapd; tpidj;jpwdhd 

njhopw;ghl;bw;fhf ,iyeLtpioaf;fyq;fspw;Fk; fl;Lkly; fyq;fspw;Fk; 

,ilNa neUf;fkhd njhlu;ig Vw;gLj;Jk; mjpf vz;zpf;ifapyhd 

KjYU ,izg;Gfs; fhzg;gLfpd;wd. fl;Lkly; fyq;fs; fyd;fl;Lfisr; 

#o;e;J fhzg;gl mtw;iwr; #oe;J ,iyeLtpioaf;fyq;fs; fhzg;gLk;. 

,t;tifahd ,iy clyikg;gpay; fpuhd;]; clyikg;gpay; (Kranz 
anatomy) vdg; ngauplg;gLk;. 

C4 jhtuq;fspd; fl;Lkly; fyq;fspy; cau; CO2 nrwptpy; Rubisco 
njhopw;gLtjhy; C3 jhtuq;fis tpl kpfTk; tpidj;jpwdhfj; 

njhopyhw;Wfpd;wJ. MtpAapu;g;ghy; Vw;gLk; ePupog;ig ,optsthf;Ftjw;fhf 

,iytha; %bAs;s NghJk; mit CO2 nrwthf;Fk; nghwpKiwahy; 

NghJkhd CO2 Ig; ngw;Wf; nfhs;fpd;wd.

xspj;njhFg;gpd; C4 ghij

C4 jhtuq;fspd; ,iyeLtpioaf;fyq;fspy; CO2 MdJ fhNghdpf; 

md;IjNuR nehjpaj;jhy; ,UfhgNdw;whf khw;wg;gLfpd;wJ. CO2 thq;fpahd 

ngh];Ngh<Ndhy; ig&Ntw;wpidg; (PEP) gad;gLj;jp ,UfhgNdw;W 

ngh];Ngh<Ndhy; ig&Ntw; fhnghl;rpNyR vd;w nehjpaj;jpdhy; Muk;gj;jpy; 

gjpf;fg;gLfpd;wJ. tpisthff; fpilf;Fk; xl;rNyh mrw;Nww;W (OAA) 
ehd;F fhgd; mZf;fisf; nfhz;bUg;gJ ,e;j mDNrgg; ghijf;fhd 

ngaUf;F mbg;gilahf mike;jJ. OAA NkYk; cWjpahd> ehd;F fhgd;; 

Nru;itahd kNyw;whf my;yJ m];ghl;Nlw;whf tpiuthf khw;wg;gl;L> 

fl;Lkly; fyj;jpDs; gutyilAk;. mq;F fnghl;iryfw;Wk; nehjpaq;fshy; 

CO2 tpLtpf;fg;gl> tpLtpf;fg;gl;l CO2 Rubisco ,dhy; kPsg;gjpf;fg;gLk;. C4 

jhtuq;fspd; fl;Lkly; fyq;fspy; Rubisco gpuj;jpNafkhfj; njhopw;gLk;. 

,iyeLtpioaf;fyq;fspy; fhzg;gLk; gr;iraTUtq;fs; clyikg;gpaypy; 

fl;Lkly; fyq;fspy; fhzg;gLk; gr;iraTUtj;jpypUe;J NtWgl;lJ. 

,iyeLtpioaf;fyq;fspd; gr;iraTUtj;jpy; xspj;jhf;fk; kl;LNk 

eilngWtjhy; mit nropg;ghd kzpAUf;fisf; nfhz;lit. ,iyeL 

tpioaf;fyj;jpd; gr;iraTUtj;jpy; cs;s kzpAUf;fs; ngupaitAk; 

xspj;jhf;fj;jpw;F ed;F tpaj;jkile;jitAk; MFk;. fl;Lkly; fy 

gr;iraTUtq;fs;; kpff; Fiwe;jJk; Fiwthf tpaj;jkile;jJkhd 
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kzpAUf;fisf; nfhz;bUf;Fk; my;yJ kzpAUf;fs; fhzg;glhJ. NkYk; 

fl;Lkly; fyq;fspd; PS II MdJ ,f;fyq;fspy; Fiwthf xl;rprd; cw;gj;jp 

nra;ag;gLtjw;fhf twpjhf;fg;gl;bUf;Fk;.

CO2 + H2O fhNghdpf; md;IjNuR  HCO-
3 + H+ 

PEP + HCO-
3  PEP fhnghl;rpNyR  xl;rNyh mrw;Nww;W  (4C) 

PEP fhnghl;rpNyR nehjpak;  Rubisco nehjpaj;ij tpl ,U fhuzq;fshy; 

kpf tpidj;jpwdhdJ. 

1. mJ CO2 cld; jhf;fk; Guptij tpl ,UfhgNdw;Wld; ( HCO-
3 ) jhf;fKW 

fpd;wJ. FopaTUj;jhaj;jpy; cs;s fiurypy; CO2 I tpl  HCO-
3  50 

klq;F cau;thd nrwptpy; fhzg;gLtJ ,jd; mD$ykhFk;. 

2. O2 f;fhd ehl;lk; ,y;yhjJ

cU 2.39 C4 ghij

PEP fhnghl;rpNyR
,iyeLtpioaf; fyk;

fl;Lkly; fyk;
C4 jhtuq;fspd; 
xspj;njhFg;Gf;Fupa 

fyq;fs;

fydpioak;

,iytha;

C4 ,iy clyikg;gpay;

xl;rNyh mrw;Nww;W

CO2

C4 ghij

ATPkNyw;W

CO2fl;Lkly; fyk;

fy;tpd; 

tl;lk;

fydpioak;

C4 ghijapd; Kf;fpaj;Jtk;

 y Rubisco I ,lk; rhu;e;J NtWgpupg;gjd; %yk; xspr;Rthrj;Jf;fhd 

Eiothapy;fisj; jLj;J jho; CO2 nrwptpYk; CO2 gjpj;jypd; 

tpidj;jpwid Nkk;gLj;Jtjpy; jhtuq;fSf;F cjTjy;.

 y c\;zkhd> cyu;e;j fhyepiyapy; MtpAapu;;g;ghy; Vw;gLk; 

ePupog;igj; jLg;gjw;F ,iytha; %Ljy; mtrpakhFk;. ,J Fwpg;gpl;l 

jhtuq;fspy; CO2 ,d; cs;nsLj;jiyf; Fiwf;fpd;wJ. ,jdhy; 

madkz;lyg;gpuNjrq;fs; my;yJ ntg;gf; fhyepiyapy; thOk; 

jhtuq;fs; CO2 Fiwghl;lhy; ghjpf;fg;glyhk;. Fiwe;j CO2 nrwptpYs;s 



PB73

NghJ C4 nghwpKiwapy; fl;Lkly; fyq;fs; CO2 nrwpit mjpfupg;gjd; 

%yk; xspj;njhFg;G tpidj;jpwid mjpfupj;Js;sJ. 

 y C4 jhtuq;fs; C3 jhtuq;fis tplr; rpwe;j ePu;g; gad;ghl;L tpidj;jpwidf; 

fhz;gpf;fpd;wd. Vnddpy; ,iytha;fs; %lg;gl;l NghJk; CO2 nrwpthf;Fk; 

nghwpKiwapd; %yk; C4 jhtuq;fs; NghJkhd CO2 Ig; ngw;Wf;nfhs;sf; 

$bad. vdNt MtpAapu;g;ghy; ,of;fg;gLk; ePu; Fiwf;fg;gLk;. 

 y Rubisco cau; CO2 nrwptpy; fl;Lkly; fyq;fspy; njhopw;gLtjhy; 

C3 jhtuq;fis tpl kpf tpidj;jpwdhdJ. mjd; tpisthf C4 

jhtuq;fSf;Ff; Fiwthd Rubisco nehjpak; Njitg;gLtjhy; ,J 

C3 jhtuq;fis tplr; rpwe;j iejurd; gad;ghl;L tpidj;jpwidf; 

nfhz;lJ.  

,ay;Gfs; C3 jhtuq;fs; C4 jhtuq;fs;

gpujpepjpj;Jtg;gLj;Jk; 

,dq;fs;

NfhJik> ney;> ghu;sp Nrhsk;> fUk;G> Gw;fs;

xspj;njhFg;Gf;fhd rpwg;G 

ntg;gepiy (ºC)
15 - 25 35 ºC apy; 50 % cau;thdJ.

CO2 gjpj;jy; xUKiw kl;Lk; ,UKiw eilngWk;. 

Kjypy; ,iyeLtpioaf; 

fyq;fspYk; gpd;du; 

fl;Lkly; fyq;fspYk;

CO2 thq;fp 5C, RuBP 3C, PEP - ,iyeLtpioaf; 

fyq;fspy; 

5C, RuBP - fl;Lkly; fyq; 
fspy;

CO2 gjpf;Fk; nehjpak; Rubisco PEP carboxylase ,iyeL 

tpioaf; fyq;fspy; 

kpfTk; tpidj;jpwdhdJ 

Rubisco fl;Lkly; fyq; 

fspy; cau; CO2 nrwptpy; 

tpidj;jpwdhdJ.

CO2 gjpj;jypd; KjyhtJ 

tpisnghUs;

C3 mkpyk;>

3 - ngh];NghfpsprNuw;W 
(3 - PGA)

4C mkpyk;

xl;rNyh mrw;Nww;W (OAA)
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,iy clyikg;gpay; fl;Lkly; fyq;fs; 

fhzg;gl;lhYk; gr;ir 

epwkw;wit. (xspj; 

njhFg;G nra;ahJ) 

,iyeLtpioaf; fyj; 

jpy; xspj;njhFg;G 

eilngWk;.

,iyeLtpioaf; 

fyq;fspYk; fl;Lkly; 

fyq;fspYk; xspj;njhFg;G 

eilngwf;$ba fpuhd;]; 

clyikg;gpay;

cw;gj;jpj; jpwd; tpisr;ry; nghJthff; 

FiwT.

tpisr;ry; nghJthf 

mjpfk;.

ml;ltiz 2.6 : C3 kw;Wk; C4 jhtuq;fspd; xg;gPL

xspj;njhFg;igg; ghjpf;Fk; fhuzpfs;

xspj;njhFg;G tPjkhdJ gapu; tpisr;rypy; xU Kf;fpakhd fhuzpahFk;. 

,t;tPjkhdJ gy;NtW fhuzpfshy; ghjpf;fg;gLk;. 

c+k; : xspr;nrwpT> CO2 nrwpT> ntg;gepiy> ePu;> khrhf;fpfs;> epNuhjpfs;

xspj;njhFg;ghdJ jhf;fq;fspd; xU njhluhFk;. vdNt gy;NtW fhuzpfs; 

mjpy; gq;Fgw;Wk;. gpshf;kd; vd;w tpQ;Qhdp vy;iyg;gLj;Jk; fhuzpfs; 

jj;Jtj;ij Kjd;Kjypy; Kd;itj;jhu;.

xU ,urhadr; nrad;KiwahdJ xd;Wf;F Nkw;gl;l fhuzpfshy; 

ghjpf;fg;gLk; NghJ vf;fhuzp Mff; Fiwe;j ngWkhdj;jpw;F mz;ikapy; 

cs;sNjh mjdhy; jhf;ftPjk; vy;iyg;gLj;jg;gLk;. c+k; : xspr;nrwpT

xspr;nrwpT

xspj;njhFg;G tPjk; xspr;nrwptpd; mjpfupg;Gld; mjpfupf;Fk;. NtW 

fhuzpfshy; vy;iyg;gLj;jg;gLtjhy; gbg;gbahf mjpfupg;G tPjk; FiwAk;. 

kpf cau;thd xspr;nrwptpy; FNshugpy; ntspwptpLtjhy; xspj;njhFg;G 

FiwtilAk;. vdpDk;> mt;thwhd epiyikfSf;F cs;shFk; jhtuq;fs; 

jbj;j Gwj;Njhy;> kapUs;s ,iyfs; Nghd;w cghaq;fisf; nfhz;bUf;Fk;.
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cU 2.40 ntt;NtW ntg;gepiyfspy; xspj;njhFg;G tPjk; vjpu; xspr;nrwpT tiuG

25 ºC rhu;gstpy; cau; CO2 nrwpT (0.4%)

15 ºC rhu;gstpy; cau; CO2 nrwpT (0.4%)

25 ºC tspkz;ly CO2 nrwpT (0.04%)

15 ºC tspkz;ly CO2 nrwpT (0.4%)

xspr;nrwpTX       Y        Z

x
s
pj
;n
j
h
F
g
;G
 
t
Pj
k
;

rhjhuz epge;jidfspy; CO2> xspj;njhFg;gpd; gpujhd vy;iyg;gLj;Jk; 

fhuzpahFk;. xspj;njhFg;G tPjj;jpd; mjpfupg;G> CO2 nrwpit mjpfupg;gjd; 

%yk; epiwNtw;wg;gLfpd;wJ. cjhuzkhfj; jf;fhsp Nghd;w rpy gr;irtPl;Lg; 

gapu;fs; CO2 mjpfupf;fg;gl;l tspkz;lyj;jpy; tsu;f;fg;gLfpd;wd.

rf;jpiag; ngw;Wf; nfhs;Sk; xU nrad;Kiwahff; fyr;Rthrk;

fhNghitjNuw;W Nghd;w Nrjd %yf;$WfspYs;s ,urhadr; rf;jpia 

nehjpaq;fshy; Cf;Ftpf;fg;gLk; jhf;fq;fspdhy; gbg;gbahf xl;rpNaw;wg; 

gLtjd; %yk; tpLtpj;J> capUs;s fyq;fSf;F ATP tbtpy; fpilf;fr; 

nra;Ak; nrad;Kiw fyr;Rthrk; MFk;. fyr;Rthrk;> 

a.  fhw;wpw; Rthrk;
b.  fhw;wpd;wpa Rthrk; 
   vdg; gpupf;fg;gLk;.

fhw;wpw; Rthrk;

%yf;$w;W xl;rprd; (O2) Kd;dpiyapy; FSf;NfhR Nghd;w Rthrf; 

fPo;g;gilfspypUe;J ATP njhFf;fg;gLk; nrad;Kiw fhw;wpw; Rthrk; 

vdg;gLk;. capu;f; fyq;fspy; FSf;NfhR gpujhd Rthrf; fPo;g;gilahff; 

fhzg;gLfpd;wJ.

FSf;NfhR %yf;$Wfspd; fhw;wpw; Rthrk; gpd;tUk; rkg;gLj;jg;gl;l 

,urhadr; rkd;ghl;bd; %yk; fhl;lg;gLk;. 

C6H12O6 + 6O2(g)    6CO2(g) + 6H2O + rf;jp (ATP + ntg;gk;) 
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,r;nrad;Kiw %d;W gpujhd gbfisf; nfhz;lJ. mitahtd> 

a.  fpisf;Nfhg;gFg;G

b.  ig&Ntw;W xl;rpNaw;wKk; rpj;jpupf; mkpy tl;lKk; (fpnug;]pd; tl;lk;)

c.  xl;rpNaw;w ngh];gupNyw;wk; (,yj;jpud; flj;Jk; rq;fpyp)

fpisf;Nfhg;gFg;G

fyj;jpd; irw;Nwhnrhy;ypy; eilngWk;. Vnddpy; fpisf;Nfhg;gFg;Gj; 

jhf;fq;fis Cf;Ftpf;Fk; midj;J nehjpaq;fSk; fyj;jpd; 

irw;Nwhnrhy;ypNyNa fhzg;gLk;. ,r; nrad;Kiw O2 ,y; jq;fpapUg;gjpy;iy. 

,r; nrad;Kiwapy; MW fhgd; (6C) FSf;Nfh]; %yf;$W xd;W gbg;gbahf 

,uz;L> %d;W fhgd; (3C) ig&Ntw;W %yf;$Wfshf cilf;fg;gLk;.

,uz;L ATP %yf;$Wfs; ,r;nrad;Kiwia Muk;gpg;gjw;Fg; gad;gLj;jg; 

gLk;. 

FSf;Nfh]; cilf;fg;gLk;NghJ tpLtpf;fg;gLk; ehd;F Ijurd; %yf; 

$WfSk; ,yj;jpud;fSk; ,uz;L NAD+ I ,uz;L NADH Mfj; jho;j;Jfpd;wd. 

fpisf;Nfhg;gFg;gpd; ,Wjpapy; ehd;F ATP %yf;$Wfs; Njhw;Wtpf;fg;gLk;. 

njhlq;Fepiyg;gbapy; ,uz;L ATP %yf;$Wfs; gad;gLj;jg;gLtjhy; 

Njwpa tpisthf ,uz;L ATP %yf;$Wfs; fpilf;fpd;wd. 

O2 cs;s NghJ kl;;LNk ig&Ntw;W %yf;$Wfs; ,iokzpapDs; nrd;W 

jhf;fg;gbfs; njhlu;e;Jk; eilngWk;. 

ig&Ntw;wpd; xl;rpNaw;wk; / ,izg;Gj; jhf;fk;

,uz;L ig&Ntw;W %yf;$WfSk; ,iokzpapd; nkd;rt;tpD}lhf 

capu;g;ghd nfhz;L nry;yy; %yk; flj;jg;gLfpd;wJ. ,iokzpapd; 

jhaj;jpy; ig&Ntw;W %yf;$W xU CO2 %yf;$iw tpLtpj;J mrw;iwy; 

$l;lkhf khw;wg;gLk;. gpd;du; mrw;iwy; $l;lk; Jiznehjpak; A cld; 

,ize;J mrw;iwy; Jiznehjpak; A Ij; Njhw;Wtpf;Fk;. ,j;jhf;fj;jpy; 
xU NAD+, xU NADH %yf;$whf khw;wg;gLk;. ,g;gbahdJ> gpd;tUkhW 

fhl;lg;glyhk;.

2C3H4O3 + 2CoA + 2NAD+    mrw;iwy; CoA + 2CO2 +2 NADH 

ig&Ntw;wpd; xl;rpNaw;wk; fpisf;Nfhg;gFg;G> rpj;jpupf; mkpy tl;lk; 

vd;gtw;iw ,izf;Fk; jhf;fkhFk;. 

mrw;iwy; CoA jdJ mrw;iwy; $l;lj;ij rpj;jupf; mkpy tl;lj;jpw;F 

toq;Fk;. 
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rpj;jupf; mkpy tl;lk;

jw;rpwg;ghd nehjpaq;fisg; gad;gLj;jp ,iokzpapd; jhaj;jpy; eilngWk;. 

,e;j tl;ltLf;fhd ghijapd; Kjy; tpisnghUs; rpj;jpupf; mkpykhf 

,Ug;gjhy; ,J rpj;jpupf;mkpy tl;lk; vd miof;fg;gLk;. N[u;kd; - gpupj;jh 

dpa tpQ;Qhdpahd `hd;]; fpnug;]; vd;gtuhy; fz;Lgpbf;fg;gl;ljhy; 

fpnug;]pd; tl;lk; vd miof;fg;gLk;. rpj;jupf; mkpyk; %d;W fhnghl;rpypf; 

mkpyf; $l;lq;fisf; nfhz;lJ. vdNt ,t;tl;lk; Kf;fhnghl;rpypf; mkpy 

tl;lk; (TCA tl;lk;) vdTk; miof;fg;gLk;. 

rpj;jpupf;mkpy tl;lj;jpy; ehd;F fhgd; Nru;itahd xl;rNyhmrw;Nww;W 

,uz;L fhgd; Nru;itahd mrw;iwy; CoA cld; ,ize;J MW fhgd; 

Nru;itahd rpj;jupf;mkpyj;ijj; Njhw;Wtpf;Fk;. gpd;du; rpj;jpuf;mkpyk; 

,uz;L CO2 %yf;$Wfis tpLtpf;Fk; fhnghl;iryfw;wy; jhf;fq;fspd; 

xU njhlupD}lhf xl;rNyh mrw;Nww;iw kPs;gpwg;gpf;fpd;wJ. xU ATP 
%yf;$W fPo;g;gil ngh];gupNyw;wj;jpd; %yk; Njhw;Wtpf;fg;gLk;. xU 

FADH2, %d;W NADH vd;gd xl;rpNaw;wj;jhf;fq;fs; %yk; gpwg;gpf;fg;gLk;. 

xU jdpj;j mrw;iwy; $l;lk; rpj;jupf;mkpy tl;lj;ij milAk; NghJ 

Njhd;Wk; tpisTfNs ,itahFk;. vdNt xU %yf;$W FSf;Nfh]; 

fUjg;gLk;NghJ tpisTfs; ,ul;bf;fg;gl Ntz;Lk;.  

cU 2.41 fpnug;]pd; tl;lk; 

(guPl;irf;Fg; nghwpKiw 

mtrpakw;wJ)

fpnug;]pd; 

tl;lk;

,yj;jpud; flj;Jk; rq;fpyp

,iokzpapd; cs;nkd;rt;Tf;Ff; (cr;rp) FWf;Nf ,g;gbahdJ eilngWk;. 

cr;rpfs; kbg;gile;J xl;rpNaw;w ngh];gupNyw;wj;Jf;fhd Nkw;gug;ig 

mjpfupf;fr; nra;Ak;. fhw;wpw; Rthrj;jpd; Kd;idagbfspd; tpisTfshd 

NADH kw;Wk; FADH2 vd;gd ,yj;jpud; flj;Jk; rq;fpypapD}lhf 
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,yj;jpud;fs; flj;jg;gLk;NghJ xl;rpNaw;wg;gLfpd;wd. ,Wjpapy; %yf;$w;W 

xl;rprid (O2) me;j ,yj;jpud;fs; milAk;. ,yj;jpud; flj;Jk; rq;fpyp 

,iokzpapd; cs;nkd;rt;tpy; mike;Js;sJ. ,J cr;rpf;Ff; FWf;Nf 

,yj;jpud;fs; kw;Wk; GNuhj;jd;fspd; mirtpy; <LgLk; Gujk;> Gujky;yhj 

%yf;$Wfspd; njhlu;fisf; nfhz;lJ. vdNt fhw;wpw; Rthrj;jpy; ,Wjp 

,yj;jpud; thq;fp %yf;$w;W xl;rprd; (O2) MFk;. ,yj;jpud; flj;Jk; 

rq;fpypapy; xl;rpNaw;w ngh];Nyw;wk; %yk; ATP njhFf;fg;gLk;. 

,yj;jpud; flj;Jk; rq;fpypapy; NADH kw;Wk; FADH2 ,ypUe;J gbg;gbahf 

rf;jp tpLtpf;fg;gl;L mr;rf;jpahdJ ATP Ij; njhFg;gjw;Fg; gad;gLk;;. 

,yj;jpud; flj;Jk; rq;fpypapy; xU %yf;$W NADH xl;rpNaw;wg;gLk;NghJ 
xl;rpNaw;w ngh];gupNyw;wj;jpdhy; ruhrupahf 2.5 ATP %yf;$Wfs; 

gpwg;gpf;fg;gLfpd;wd. 1 %yf;$W FADH2 xl;rpNaw;wg;gLk; NghJ xl;rpNaw;w 

ngh];gupNyw;wj;jpdhy; ruhrupahf 1.5 ATP %yf;$Wfs; gpwg;gpf;fg;gLfpd;wd. 

vdNt ,g;gbapypUe;J cw;gj;jpahf;fggl;l nkhj;j ATP %yf;$Wfs; 28 

MFk;. 

,J <uw;fyq;fs; ,jaj;jirf; fyq;fs; Nghd;w capu;g;ghd fyq;fisg; 

nghWj;jtiu cz;ikahdJ. Mdhy; Vida fyq;fspy; fpisf;Nfhg;gFg;gpy; 

gpwg;gpf;fg;gl;l 2 ATP %yf;$WfSk; irw;Nwhnrhy;ypy; ,Ue;J ,io 

kzpj;jhaj;Jf;F 2 NADH flj;jg;gLtjw;Fg; gad;gLj;jg;gl;LtpLk;. ,f; 
fyq;fspy; xU %yf;$W FSf;NfhrpypUe;J cUthf;fg;gLk; nkhj;j ATP 
%yf;$Wfspd; vz;zpf;if (32 - 2) = 30 ATP

1 %yf;$W FSf;NfhrpypUe;J fhw;wpw; Rthrj;jpd; NghJ Njhw;Wtpf;fg;gLk; 

nkhj;j ATP %yf;$Wfspd; vz;zpf;if.

fpisf;Nfhg;gFg;gpy; 

 ATP ahf   2 ATP

 2 NADH ,ypUe;J   5 ATP (xl;rpNaw;w ngh];gupNyw;wk;)

ig&Ntw;W xl;rpNaw;wj;jpd; NghJ;

 2 NADH ,ypUe;J   5 ATP (xl;rpNaw;w ngh];gupNyw;wk;)

rpj;jupf; mkpy tl;lj;jpy;

 ATP ahf  2 ATP (fPo;g;gil ngh];gupNyw;wk;)

 6 NADH ,ypUe;J  15 ATP (xl;rpNaw;w ngh];gupNyw;wk;)

 2 FADH2 ,ypUe;J    3 ATP

 nkhj;j ATP ,d; vz;zpf;if = 32 ATP



PB79

fhw;wpd;wpa Rthrk; 

%yf;$w;W xl;rprd; ,y;yhjNghJ fyq;fspYs;s nehjpaq;fshy; 

Cf;Ftpf;fg;gl;L irw;Nwhnry;ypy; eilngWk; FSf;Nfhrpd; cilg;Gj;jhf;fk; 

fhw;wpd;wpa Rthrk; vdg;gLk;. %yf;$w;W xl;rprd; ,y;yhjNghJ ig&Ntw;W 

%yf;$Wfs; NkYk; cilf;fg;gl KbahJ. gpwg;gpf;fg;gl;l ATP, rf;jpj; 
Njitia epiwNtw;wpf; nfhs;sg; gad;gLk;. vdpDk; fpisf;Nfhg;gFg;gpd; 

NghJ Njhw;Wtpf;fg;gl;l NADH gad;gLj;jg;gl KbahJ. vdNt 

NAD+ tiuaiuf;Fl;gLtjhy; NAD+ ,d; fpilf;ff;$ba epiyia 

Nkk;gLj;Jtjw;fhf NADH ,d; kPs;Row;rp fyj;jpw;F ,d;wpaikahjJ. 

fhw;wpd;wpa Rthrk; jtpu O2 ,y;yhj NghJ ATP I cw;gj;jp nra;af;$ba 

Kiwahf nehjpj;jy; cs;sJ. ig&Ntw;wpypUe;J Njhw;Wtpf;fg;gLk; ,Wjp 

tpisnghUs;fs; NtWgLtjhy; gy tifahd nehjpj;jy;fs; cs;sd. 

nghJthd ,uz;L tiffshff; fhzg;gLgit:

1. vijy; mw;fNfhy; nehjpj;jy;

2. ,yf;bf;mkpy nehjpj;jy;

vijy;mw;fNfhy; nehjpj;jy;

 y fhw;wpw; Rthrj;ijg; Nghd;W ,jd; KjyhtJ gbAk; fpisf;Nfhg;gFg;G 

MFk;. 

 y vdNt xU %yf;$W FSf;NfhR 2 %yf;$W ig&Ntw;> 2 %yf;$W 

ATP, 2 %yf;$W NADH Mf khw;wg;gLk;.

 y gpd;du; ig&Ntw; ,uz;L gbfspy; jhf;fKWk;. Kjw;gbapy; ig&Ntw; 

xU %yf;$W CO2 I tpLtpj;J mrw;wy;bifl;lhf khw;wg;gLk;.

 y ,uz;lhtJ gbapy; mrw;wy;bifl; fpisf;Nfhg;gFg;gpy; Njhw;Wtpf;fg;gl;l 

NADH ,dhy; vjNdhy; Mfj; jho;j;jg;gLk;. 

 y vdNt vijy; mw;fNfhy; nehjpj;jypy; ,Wjp Ijurd; thq;fp 

mrw;wy;bifl; MFk;. (Nrjdr; Nru;it)

 y gy gw;wPupahf;fs; vijy; mw;fNfhy; nehjpj;jiy Nkw;nfhs;Sk;. vijy; 

mw;fNfhy; nehjpj;jiy Nkw;nfhs;Sk; kpfTk; nghJthd mq;fp kJtk; 

MFk;. 

,yf;bf;mkpy nehjpj;jy;

 y vijy; mw;fNfhy; nehjpj;jy; Nghd;W ,yf;bf;mkpy nehjpj;jypYk; 

Kjy; gb fpisf;Nfhg;gFg;G MFk;. 

 y vdNt xU %yf;$W FSf;Nfh]; ,uz;L %yf;$W ig&Ntw;W> ,uz;L 

%yf;$W ATP, ,uz;L %yf;$W NADH vd;gtw;iwj; Njhw;Wtpf;Fk;. 
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 ² gpd;du; ig&Ntw; CO2 I tpLtpf;fhky; Neubahf NADH ,dhy; 

jho;j;jg;gl;L ,Wjp tpisnghUshd ,yf;bf;mkpykhf khw;wg;gLk;. 

vdNt ,Wjp Ijurd; thq;fp xU Nrjdr; Nru;itahFk;. 

 ² Fwpg;gpl;l gq;fRf;fSk; gw;wPupahf;fSk; ,yf;bf;mkpy nehjpj;jiy 

Nkw;nfhs;fpd;wd. Mdhy; kpfTk; nghJthd mq;fpfshf Nahfl;> japu; 

vd;gtw;wpd; cw;gj;jpapy; gq;Fnfhs;Sk; ,yf;bf;mkpy gw;wPupahf;fs; 

fhzg;gLfpd;wd.

Rthr <T

Rthrf; fPo;g;gil xd;wpypUe;J Fwpg;gpl;l Neuj;jpy; tpLtpf;fg;gLk; CO2 f; 

Fk; cs;nsLf;fg;gLk; O2 f;Fk; cs;s tpfpjk; Rthr <T MFk;. 

RQ = 
VCO2 
VO2

fhNghitjNuw;Wfs;> nfhOg;Gfs;> Gujq;fs; vd;gtw;wpd; Rthrj;jpd; RQ 
KiwNa 1.0, 0.7. 0.8 MFk;. 

Rthrj;jpy; Gujq;fs;> fhNghitjNuw;Wfs;> nfhOg;Gfspd; gad;ghL 

Gujq;fs;

mkpNdh 

mkpyk;

nty;yk; fpsprNuhy; nfhOg;gkpyk;

fpisf;Nfhg;gFg;G

fpspruy;bifl; - 3P

FSf;Nfh];

ig&Ntw;W
Gujq;fs;

mrw;iwy; CoA

rpj;jpupf; 

mkpy 

tl;lk;

xl;rpNaw;w ngh];gupNyw;wk;

fhNghitjNuw;Wfs;
nfhOg;Gfs;
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03

mq;fpfspd; $u;g;Gk; gy;tifikAk;

capupd; $u;g;Gr; nrad;Kiwiag; gFg;gha;T nra;tjw;fhf capupd; Njhw;wk; 

kw;Wk; ,aw;ifj; Nju;Tf; nfhs;iffs;

Gtpapy; capupd; Njhw;wk;

capupdk; Njhd;w Kd;du; Gtpapd; epiyik 

Vwj;jho 4.6 gpy;ypad; tUlq;fSf;F Kd;du; Qhapw;Wj;njhFjpapy; GtpAk; 

Vida Nfhs;fSk; Njhw;Wtpf;fg;gl;ld. Qhapw;Wj;njhFjp Njhd;wpa 

Muk;g fhyg;gFjpapy; gdp kw;Wk; ghiwfspd; ghsq;fshy; Gtpf;Nfhs; 

jhf;FjYf;Fs;shf;fg;gl;Lf; nfhz;bUe;jJ. 

Kjy; tspkz;lyk; ePuhtp> iejurd; mjd; xl;irl;Lfs;> fhgdPnuhl;irl;L> 

kPNjd; mNkhdpah> Ijurd;> Ijurd; ry;igl;L vd;gd cs;slq;fyhf 

vupkiy ntbg;Gf;fspd;NghJ tpLtpf;fg;gl;l gy;NtW Nru;itfSld; 

ngupJk; jbj;jjhf ,Ue;jJ. eLepiyahd tspkz;lyk; gpd;du; jho;j;Jk; 

,ay;Gilajhf khwpaJ. Kjy; tspkz;lyk; kpfr; rpwpjstpNyNa 

xl;rpridf; nfhz;bUe;jJ. gpd;du; GtpahdJ Fspu;r;rpaile;jjpdhy; 

ePuhtp xLq;fpr; rKj;jpuk; cUthfpaJ. fzprkhdsT Ijurd; tpiuthf 

tspkz;lyj;jpypUe;J tpz;ntspia milayhapw;W. vupkiy ntbg;Gfs;> 

kpd;dy;> fLikahd UV fjpu;tPr;R> ePu; ntg;gg;gpsTfs; (hydro thermal vents) 
fhug; gpsTfs; (Alkaline vents) vd;gtw;Wld; Gtpapd; jho;j;Jk; ,ay;Gila 

tspkz;lyk; Nghd;witAk; capupd; Njhw;wj;jpw;F mj;jpahtrpakhd Nrjd 

%yf;$Wfspd; njhFg;igr; rhjfkhf;fpd. ,t; vspa Nrjd %yf;$Wfs; 

gy;gFjpahf;fkile;J Gujq;fs;> epa+f;fpspf; mkpyq;fs; Nghd;w kh 

%yf;$Wfis cUthf;fpd. NkYk; jw;gfu;g;gilAk; Nrjd %yf;$Wfspd; 

cUthf;fKk; GtpkPJ capupd; Njhw;wj;ijr; rhj;jpakhf;fpd. 

capu;g; gy;tifikf; $u;g;G 

1. capupurhadf; $u;g;G 

 Kd;ida Gtpapy; capupf;fhd Neub Mjhuk; Ez;zq;fpfspd; 

capu;r;RtLfspy; ,Ue;J ngwg;gl;Ls;sJ. ,tw;wpd; taJ Vwj;jho 

3.5 gpy;ypad; tUlq;fs; MFk;. ,urhadtpay;> ngsjpftpay;> 

Gtpr;rupjtpay; Mfpa Jiwrhu;e;j gupNrhjidfSk; mtjhdpg;GfSk; 
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Kjy; capu;f;fyq;fspd; Njhw;wj;jpw;fhd rhd;Wfis toq;fpAs;sd. 

capupurhadf; $u;g;Gf; nfhs;if Kd;ida Gtpapy; ,lk;ngw;w ngsjpf> 

,urhadr; nrad;Kiwfis mbg;gilahff; nfhz;l fUJNfhspy; 

,Ue;J cUthfpaJ. ,aw;ifj; Nju;tpd; ntspg;ghL ehd;F gpujhd 

gbKiwfspd; njhlupD}lhf Kjw; fyq;fisj; Njhw;Wtpj;J ,Uf;Fk;. 

1. Kd;ida fhyg; Gtpapd; tspkz;ly epiyikfs; mNrjd 

%yf;$WfspypUe;J mkpNdh mkpyq;fs; iejurd; %yq;fs; 

Nghd;w rpwpa Nrjd %yf;$Wfspd; capupypj; (abiotic) njhFg;gpw;F 
cfe;jitahf ,Ue;jd. 

2. Nkw;gb rpwpa Nrjd %yf;$Wfspd; gy;gFjpahf;fk; Nrjd 

kh%yf;$Wfspd; cUthf;fj;jpw;F ,l;Lr; nrd;wd. 

a.  mkpNdh mkpyq;fs; 
gy;gFjpahf;fk;

 Gujq;fs;

b.  iejurd; %yk; + nty;yk; + nghRg;Ngw;W  epa+f;fpspf; 

mkpyq;fs;

3. Nrjd kh%yf;$Wfs; %yKjw;fyq;fis cUthf;Ftjw;fhf 

nkd;rt;TfSs; nghjpahf;fg;gl;ld.

4. epa+f;fpspf; mkpyq;fs; jw;gfu;g;gilAk; jpwidg; ngw;wpUe;jik 

fyq;fspw;F jiyKiwAupikiar; rhj;jpakhf;fpaJ. 

2. %yKjw;fyj;jpd; Njhw;wk; 

 `y;Nld;> Nrjd %yf;$Wfspd; fiuryhd Mjpf; $iof; nfhz;bUe;j 

Kd;idafhy rKj;jpuq;fspypUe;J capupfs; cUthfpajhff; fUjpdhu;. 

vupkiyf;Fupa tspkz;lyk;> fhug; gpsTfs; njhlu;ghd mz;ikf; fhyf; 

fw;iffs; Nrjd %yf;$Wfspd; capupypj; njhFg;igf; fhl;bAs;sd. 

Nrjd %yf;$Wfspd; ,d;ndhU Njhw;Wtha; tpz;fw;fshf ,Uf;fyhk;. 

,ypg;gpl;bdhy; #og;gl;l Glfj;jpDs; RNA jpul;lg;gl;L %y Kjw;fyq;fs; 

Njhw;Wtpj;jJ. ,it nehjpa Cf;fw; nraw;ghLfisf; fhz;gpj;jJld; 

tsu;r;rpailaf; $badthfTk; gfu;g;gilaf; $badthfTk; 

$u;g;gilaf; $badthfTk; ,Ue;jd. Kd;ida guk;giuayFfSk; 

nehjpaq;fSk; RNA Mf ,Ue;J RNA gfu;g;ig Nkw;nfhz;lJ. 

Mjpf; $opy; ,Ue;j Vida %yf;$WfSk; %yKjw;fyj;jpDs; 

Nrfupf;fg;gl;ld. Ez;JZf;Ffspd; Nkhjypdhy; nkd;rt;tpy; ,ypg;gpl;L 

Nru;f;fg;gl;L tsu;r;rp Vw;gl;lJ. %yKjw;fyk; kpfg; ngupjhfpa NghJ 

mJ RNA cs;slf;fg;gl;l ,U %yKjw;fyq;fisj; Njhw;Wtpg;gjw;fhfg; 

gpuptile;jJ. 
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3. xspj;njhFg;Gf;Fupa mq;fpfspd; Njhw;wk; 

 Kjy; xspj;njhFg;Gf;Fupa mq;fpfs; jw;Nghija raNdh 

gw;wPupahf;fshFk;. ,tw;wpd; capu;r; RtLfs; 2.7 gpy;ypad; tUlq;fSf;F 

Kjy; Njhd;wpait. xspj;njhFg;gpd; tpisthf ,Uk;G mad; (Fe2+) 
xl;rpNaw;wg;gl;lJ. ePupy; fiue;Js;s ,Uk;G mad;fs; KOtJk; 

tPo;gbthd gpd;du; Nkyjpf xl;rprd; ePu;j;Njf;fq;fspYs;s ePupy; 

xl;rprdhy; epuk;gyilAk; tiu fiuayhapw;W. xspj;njhFg;Gf;Fupa 

gw;wPupahf;fspd; mjpfupg;G tspkz;ly xl;rprdpd; mstpy; mjpfupg;gpy; 

gq;fspj;jJ. ,J gr;iraTUkzpfspd; Njhw;wj;ijj; Jupjg;gLj;jpaJ. 

4. Kjy; ,a+fupNahw;whtpd; Njhw;wk;  

 Kjy; ,a+fupNahw;whTf;Fupa mq;fpfspd; capu;r;RtLfs; 1.8 

gpy;ypad; tUlq;fSf;F Kw;gl;lit vdf; fzpg;gplg;gl;Ls;sd. ,j; 

jdpf; fyj;jhyhd ,a+fupNahw;whTf;Fupa mq;fpfs; gpd;du; gy;fy 

mq;fpfshff; $u;g;gile;jd. vspikahd GNwhfupNahw;whTf;Fupa 

fyq;fis tplf; fl;likg;G uPjpapy; rpf;fyhd ,a+fupNahw;whTf;Fupa 

fyq;fspd; Njhw;wk; cUttpay; uPjpapy; ngupa gy;tifik nfhz;l 

mq;fpfspd; $u;g;igr; rLjpahf mjpfupf;fr; nra;jJ. 

 Kjy; ,a+fupNahw;whf;fspd; Njhw;wj;jpd; gpd;du; gue;j tPr;rpyhd jdpf;fy 

tbtq;fSk; $u;g;gile;jd. ,J rpy jdpf;fy ,a+fupNahw;whf;fspd; 

gy;tifikia Vw;gLj;jpaJ. ,it  my;fhf;fs;> jhtuq;fs;> gq;fRf;fs;> 

tpyq;Ffs; vd;gtw;wpd; Ngjq;fs; Nghd;w gy;fy tbtq;fisf; 

$u;g;gpj;jd. mwpag;gl;l kpfTk; goikahd GNuhb];lhf;fspd; capu;r; 

RtLfs; rpwpa rptg;G my;fhf;fis xj;jit. ,it 1.2 gpy;ypad; 

tUlq;fSf;F Kd;du; tho;e;Js;sd.

5. ,a+fupNahw;whf;fspd; gy;tifikahf;fk; 

 jw;fhyj;jpw;Fupa ngUk;ghyhd tpyq;Ff; fzq;fs; Muk;g 

Nfk;gpupad; fhyg;gFjpapy; Njhd;wpd. nghupnguhf;fs; (flw; gQ;Rfs;)> 

ielhupad;fs; (fly; mdpkdpfSk; mtw;wpd; cwtpdu;fSk;)> 

nkhy];fhf;fs; Mfpatw;iw cs;slf;fpa gy tpyq;Ff; fzq;fs; 

gpe;jpa GNuh nuNuhNrhapf; fy;gj;jpy; Njhd;wpd. DNA gFg;gha;Tfspd; gb 
flw;gQ;Rfs; 700 kpy;ypad; tUlq;fSf;F Kd;du; $u;g;gile;Js;sd. 

Mj;jpug;nghl;Lfs;> NfhNlw;Wfs;> Vida tpyq;Ff; fzq;fspd; 

%jhijau;fs; 670 kpy;ypad; tUlq;fSf;F Kd;du; Njhd;wpAs;sd. 

Gtpapy; Kjy; czTr; rq;fpypfs;> my;fhf;fspYk; jhtuq;fspYk; 

tpyq;Ffs; Efupfshfj; jq;fp ,Uf;f Muk;gpj;jjhy; Njhd;wpd. mj;Jld; 

gy tpyq;Ff; $l;lq;fspd; tutpidj; njhlu;e;J njhopw;ghl;bw;Fupa 
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czT tiyfs; Njhd;w Muk;gpj;jd. 500 kpy;ypad; tUlq;fSf;F 

Kw;gl;l fhyg;gFjpapy; gq;fRf;fs;> jhtuq;fs;> tpyq;Ffs; Mfpatw;wpd; 

jiuf;Fupa FbNaw;wk; Muk;gkhapw;W. jhtuq;fspd; jiukPjhd 

FbNaw;wj;ijj; njhlu;e;J ePu;> fdpAg;Gfs; Nghd;wtw;wpd; nfhz;L 

nry;yYf;Ff; fydpioaj;njhFjpfisAk; ePupog;igj; jLg;gjw;fhd 

ePUl;Gftplhj nkOFj; jd;ikahd Gwj;NjhiyAk; nfhz;bUe;jd. 

ngupa kuq;fspd; cUthf;fj;Jld; Ntu;fs;> jz;Lfs;> ,iyfs; vd;w 

gFjpfisf; nfhz;litahfj; jhtuq;fs; tpaj;jkile;J 40 kpy;ypad; 

tUlq;fSf;F Kd;gpUe;Nj gy;tifikahf;fkile;J tUfpd;wd. 

jhtuq;fSk; gq;fRf;fSk; xd;Wld; xd;W ,ilj;jhf;fkile;jthW 

jiuapy; xd;whff; FbNawpAs;sd. Mj;jpug;nghl;Lfs; (g+r;rpfs;> 

rpye;jpfs;) jiuapy; FbNawpa Kjy; tpyq;Ff; $l;lkhFk;. Kw;fhyj;jpa 

ehw;ghjKspfs; 365 kpy;ypad; tUlq;fSf;F Kw;gl;l fhyg;gFjpapy; 

cUthfpd. ,it Nrhiz nfhz;l nrl;ilfisAila kPd;fspypUe;J 

$u;g;gile;jit. 6-7 kpy;ypad; tUlq;fSf;F Kw;gl;l fhyg;gFjpapy; 

kdpjj; Njhd;wy; topfspd; tpupif Vida gpiuNkw;Wf;fspypUe;J 

Muk;gkhfpd. 195 000 tUlq;fSf;F Kw;gl;l fhyg;gFjpapy; kdpj 

,dj;jpd; Njhw;wk; ,lk; ngw;wJ. 

$u;g;gpd; Gtpr;rupjtpaYf;Fupa fy;gq;fSk; Afq;fSk;

 y fy;gq;fs; : N`bad;> Mf;fpad;> GNuhnuNuhNrhapf; gdnuhNrhapf;

 y Afq;fs; : gdNuhNrhapf; fy;gkhdJ gypNahNrhapf;> kPNrhNrhapf;> 

rPNdhNrhapf; Mfpa 3 Afq;fis cs;slf;Ffpd;wJ.

1. N`bad; fy;gk;

 y Gtpapd; Njhw;wk;

2. Mf;fpad; fy;gk; 

 y Gtp Nkw;gug;gpy; mwpag;gl;lstpy; goikahd ghiwfs;

 y goikahd (GNuhfupNahl;lh) fyq;fspd; capu;r;RtLfs; Njhd;wpaik

 y tspkz;ly xl;rprd; nrwpT mjpfupf;f Muk;gpj;jik.

3. GNuhnuNuhNrhapf; fy;gk; 

 y gy;tifikg;gl;l my;fhf;fSk; Ks;se;jz;lw;w nkd;Dlyp 

(nkhy];fhf;fs;) tpyq;FfSk; Njhd;wpaik.

 y ,a+fupNahw;whf; fyq;fspd; goiktha;e;j capu;r;RtLfs; 

Njhd;wpaik.
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4. gdNuhNrhapf; fy;gk; 

 y gypNahNrhapf;> kPNrhNrhapf;> rPNdhNrhapf; Mfpa 3 Afq;fis 

cs;slf;FfpwJ. 

1. gypNahNrhapf; Afk; 

 y tpyq;Ff; fzq;fs; gytw;wpd; gy;tifik rLjpahf mjpfupj;jik.

 y fly;tho; my;fhf;fs; ngUfpaik; gy;tifikahd gq;fRf;fs;> 

jhtuq;fs; kw;Wk; tpyq;Ffs; jiu kPJ FbNawpaik.

 y fyd; jhtuq;fs; gy;tifikaile;jik.

 y Ks;kPd;fspd; gy;tifik> ehw;ghjKspfSk; g+r;rpfSk; Kjd; 

Kjypy; Njhd;wpaik.

 y mk;gpapad;fs; Ml;rpaile;jik.

 y fyd; jhtuq;fisf; nfhz;l gue;jfd;w fhLfs; cUthfpaik.

 y tpj;Jj; jhtuq;fs; Kjd;Kjypy; Njhd;wpaik.

 y efUapu;fspd; Njhw;wKk; ,irTtpupifAk;.

 y ngUkstpyhd jw;fhyg; g+r;rpfspd; $l;lj;jpd; Njhw;wk;.

 y fly;tho; kw;Wk; jiutho; mq;fpfs; gytw;wpd; mopT.

 y Muk;g fhyj;jpw;Fupa fyd; jhtuq;fs; gy;tifikaile;jik.

2. kPNrhNrhapf; Afk; 

 y $k;Gfisf; nfhz;l jhtuq;fs; ([pk;Ndh];Ngu;k;fs;) Ml;rpaile; 

jik.

 y ildNrhu;fs; $u;g;gile;jikAk; ,irTtpupifaile;jikAk;.

 y Kiya+l;bfspd; Njhw;wk;.

 y [pk;Ndh];Ngu;k;fs; Ml;rpahd jhtuq;fshfj; njhlu;e;J fhzg; 

gl;lik. ildNrhu;fs; Ml;rpaile;jJld; gy;tifikaile;J 

ngUkstpy; fhzg;gl;lik.

 y g+f;Fk; jhtuq;fs; (mQ;rpnah];Ngu;k;) Njhd;wpg; gy;tifikaile; 

jik. ildNrhu;fs; cs;slq;fyhfg; gy mq;fpfs; mope;jik.

3. rPNdhNrhapf; Afk; 

 y Kiya+l;bfs;> gwitfs; kw;Wk; kfue;jr;Nru;f;if nra;Ak; g+r;rpfspd; 

,irTtpupif.

 y mQ;rpnah];Ngu;k;fspd; Ml;rpapy; Vw;gl;l mjpfupg;Gk; mtw;wpd; 

njhlu;r;rpahd ,irT tpupifAk; ngUk;ghyhd jw;fhyj;jpw;Fupa 

Kiya+l;b tUzq;fspd; ,irTtpupif;
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 y gy gpiuNkw;Wf; $l;lq;fspd; Njhw;wk;> Kiya+l;bfspdJk; 

mq;fpnah];Ngu;k;fspdJk; Neubahd Muk;gfhy kdpj %jhijau; 

fspdJk; ,irT tpupif njhlu;e;jik.

 y ,Ughj kdpj%jhijau;fs; Njhw;wk; ngw;wik.

 y rhjp Homo Njhw;wk; ngw;wik.

$u;g;Gf; nfhs;iffs;

neLq;fhyj;jpw;F Nkyhf re;jjpf;F re;jjp Fbj;njhif xd;wpd; gpwg;Gupik 

mikg;gpy; Vw;gLk; khw;wk; $u;g;G vd tiuaWf;fyhk;. ,jw;F kpy;ypad; 

fzf;fhd tUlq;fs; vLf;fyhk;. 

$u;g;Gf; nfhs;iffshtd :-

 y ,yhkhf;fpd; nfhs;if

 y lhu;tpd; - ty]pdJ nfhs;;if (,aw;ifj; Nju;Tf; nfhs;if)

 y Gjpa lhtpdpf; Nfhl;ghL

,yhkhf;fpd; nfhs;if

,yhkhf; jdJ fUJNfhis 1809 ,y; ntspapl;lhu;. ,tu; jdJ fUJNfhis 

,uz;L jj;Jtq;fis mbg;gilahff; nfhz;L tpsf;fpdhu;. 

1. ghtpg;G ghtpg;gpd;ik

2. ngw;w ,ay;Gfspd; jiyKiwAupik

1. ghtpg;G ghtpg;gpd;ik - gue;jstpy; gad;gLj;jg;gLk; clw;gFjpfs; 

gUkdpYk; typikapYk; mjpfupf;Fk;. gad;gLj;jg;glhtpbd; mit 

tpUj;jp Fd;wpr; nry;Yk;. 

 cjhuzkhf xl;lfr;rptpq;fpfs; caukhd fpisfspYs;s ,iyfis 

vl;Ltjw;fhf jkJ fOj;ij ePl;Lfpd;wik. 

2.  ngw;w ,ay;Gfspd; jiyKiwAupik - #oypd; Njitf;Nfw;g mq;fpfs; 

mtw;wpd; tho;f;iff; fhyj;jpy; ,irthf;fq;fisg; ngw;wd. Nkw;gb 

,irthf;fq;fs; mtw;wpd; vr;rq;fSf;F mq;fpapdhy; flj;jg;gLk;. 

,jdhy; Fwpj;j mr;#oypy; tho;tjw;F ed;F ,irthf;fg;gl vr;rkhdJ 

jdJ mLj;j re;jjpf;F me;j ,ay;Gfisf; flj;jpaJ. 

 cjhuzkhf xl;lfr;rptpq;fpapdJ jirj;jd;ikahd ePz;l fOj;J mJ 

gy re;jjpfSf;F Nkyhff; fOj;ij NkYk; NkYk; ePl;bf; nfhz;ljdhy; 

$u;g;gile;Js;sJ. 
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lhu;tpd; - ty]pdJ nfhs;if (,aw;ifj; Nju;Tf; nfhs;if)

,lhtpd; #oypy; ,uz;L epfo;Tfis mtjhdpj;jhu;. mtupd; mtjhdpg; 

Gfshtd;
,dnkhd;wpd; Fbj;njhif mtw;wpd; jiyKiwAupikg; gz;GfspilNa 

rpwg;gpay;Gfspy; khWgLfpd;wd. 

xt;nthU ,dKk; mit thOk; #oypdhy; jhq;ff;$bastpYk; ghu;f;f 

$ba vz;zpf;ifapyhd vr;rq;fis cUthf;Ffpd;wd.

Nkw;gb mtjhdpg;Gfs; rhu;s;]; lhtpdpdhy; gpd;tUkhW tpsf;fkspf;fg;gl;ld.

Fbj;njhif xd;wpd; rpy gz;;Gfs; rpwg;ghd gpioj;jYf;fhd juk; 

tha;e;jit. mj;Jld; ,tw;wpd; ,dg;ngUf;fk; ngUkstpy; vr;rq;fis 

cUthf;ff;$baJ. 

Fbj;njhifnahd;wpy; gpioj;jy; kw;Wk; ,dg;ngUf;fj;jpw;fhd jifikapy; 

fhzg;gLk;. khwy;fs; mf; Fbj;njhifapy; rhjfkhd ,ay;Gfspd;  

mjpfupg;ig Nkk;gLj;Jk;. 

gpioj;jYf;Fk; ,dg;ngUf;fj;Jf;Fkhd rpy rhjfkhd ,ay;Gfshtd:

 y ,iunfstpfsplkpUe;J jg;gpj;jy; - ghJfhg;G

 y ngsjpf epge;jidfisr; rfpj;jy; - jifg;G epiyik

 y czitg; ngw;Wf; nfhs;Sjy;

 y Neha;fspw;nfjpuhd vjpu;g;gpay;G

 y fUf;fl;LjyilAk; epfo;jfT

 y cUthf;fg;gLk; vr;rq;fspd; vz;zpf;if

,aw;ifj; Nju;Tr; nrad;Kiw

 y kpif cw;gj;jp

 y khwy;fs;

 y Nghl;bAk; jf;fd gpioj;jYk;

 y rhjfkhd ,ay;Gfspd; ,aw;ifj; Nju;T

Gjpa lhu;tpdpd; Nfhl;ghL

Gjpa ,lhtpdpd; Nfhl;ghL vd;gJ nghJthf rhs;]; lhtpDila ,aw;ifj; 

Nju;Tf; nfhs;if> capupaYf;Fupa jiyKiwAupikapd; mbg;gilahf 

nkd;lypd; gpwg;Gupikapay;> Fbj;njhifg; gpwg;Gupikapay; mwpT 

vd;gtw;wpd; xd;wpizg;gpidf; Fwpg;gpLfpwJ. 
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tpQ;Qhd mbg;gilapy; ghFghl;L kl;lq;fspd; Ml;rpepiu

,aw;if kw;Wk; nraw;ifg; ghFghl;L Kiwfs;

mq;fpfis mtw;wpd; nghJr; rpwg;gpay;Gfspd; mbg;gilapy; $l;lq;fshf 

xOq;FgLj;Jjy; ghFghL vdg;gLk;. ghFghL> ,dk;fhzy;> ngauPL> 

tpgupj;jy; vd;gdtw;wpd; tpQ;Qhd uPjpahd fw;ifg; ghFghl;bay; (Taxonomy) 
MFk;. ,J mq;fpf; $l;lq;fis Ml;rpepiu njhlu;tupir xd;wpy; xOq;F 

gLj;Jfpd;wikia cs;slf;fpaJ. 

ghFghl;bd; ,uz;L Kiwfs;

1.  nraw;ifg; ghFghl;L Kiw - Vw;fdNt njupT nra;ag;gl;l xU rpy 

jw;rpwg;gpay;Gfis mbg;gilahff; nfhz;l $l;lkhf;Fjy;. 

 y Kjypy; trjpf;Nfw;g ,ay;Gfs; Nju;;e;njLf;fg;gLk;> Nju;e;njLf;fg;gl;l 

gpukhzq;fis mbg;gilahff; nfhz;L mq;fpfs; $l;lkhf;fg;gLk;. 

 y $u;g;Gj; njhlu;Gfs; fUj;jpw; nfhs;sg;gl khl;lhJ.

 y 18 Mk; E}w;whz;bw;F Kd;du; gad;gLj;jg;gl;l xNunahU ghFghl;L 

Kiw ,JthFk;. 

 y gad;gLj;Jtjw;F ,yFthdJ. NkYk; $l;lq;fisr; Nru;j;J 

tpupthf;fpf; nfhs;tjw;F ,yFthdJ. 

 cjhuzkhf : - jhtuq;fisj; jhdpaq;fs;> myq;fhuj; jhtuq;fs;> 

kUj;Jtj; jhtuq;fs;> er;Rj; jhtuq;fs; vdg; ghFgLj;jg;glKbAk;. 

,t;thNw tpyq;Ffs; ,uz;L fhy;fs; nfhz;lit> ehd;F fhy;fs; 

nfhz;lit> MW fhy;fs; nfhz;lit> vl;Lf;fhy;fs; nfhz;lit 

vdg; ghFgLj;jg; glKbAk;. 

2. ,aw;ifg; ghFghl;LKiw - $l;lkhf;fy; cz;ikahd njhlu;Gfis 

mbg;gilahff; nfhz;lJ. 

 y ,dnkhd;wpd; my;yJ ,dq;fspd; $l;lj;jpd; $u;g;G tuyhW> 

fz tuyhw;iw mbg;gilahff; nfhz;l $u;g;Gj; njhlu;Gfs; 

gpujpepjpj;Jtg;gLk;. 

 y $u;g;G gw;wpa fw;iffspd; gpd;du; tpUj;jpahf;fg;gl;l Kiwik 

,JthFk;. 

 y gy rpwg;gpay;Gfis mbg;gilahff; nfhz;lJ.

cUttpaYf;Fupa> clyikg;gpaYf;Fupa> FopatpaYf;Fupa my;yJ DNA, 
RNA Mfpatw;wpy; %yj; njhlu;Gfs; Nghd;w %yf;$w;W capupaYf;Fupa 

rpwg;gpay;Gfs; gad;gLj;jg;glyhk;. 
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c+k; :  jhtuq;fs; Bryophyta, Lycophyta, Pterophyta, Cycadophyta, Coniferophyta 
vd;w fzq;fshfg; ghFgLj;jg;gLk;. tpyq;Ffs; Cnidaria, 
Platyhelminthes vd;wthwhfg; ghFgLj;jg;gLk;. 

ghFghl;L tuyhW 

Muk;gfhyg; ghFghl;L Kiwikfs; midj;JNk nraw;ifahditahFk;. 

,it ngUk;ghYk; kdpjj; Njitfis mbg;gilahff; nfhz;lit.

mq;fpfis Kjd; Kjypy; tpQ;Qhd uPjpahfg; ghFgLj;jpatu; mup];Nuhw;wpy; 

Mthu;. mtu; mq;fpfisj; jhtuq;fs;> tpyq;Ffs;; vdg; gpupj;jhu;. 

nrq;Fopaq;fs; fhzg;gLfpd;w> fhzg;glhj jd;ik> ,lg;ngau;r;rp Kiw> 

,dg;ngUf;f Kiw Nghd;w gpukhzq;fspd; mbg;gilapy; tpyq;Ffs; 

NkYk; ghFgLj;jg;gl;ld. mup];Nuhw;wpypDila khztuhd jpNahgpu];u]; 

jhtuq;is mtw;wpDila Njhw;wj;jpw;Nfw;g kuq;fs;> nrbfs;> g+z;Lfs; 

vdTk; tho;f;iff; fhyj;jpw;Nfw;g Xuhz;Lj; jhtuq;fs;> <uhz;Lj; 

jhtuq;fs;> gy;yhz;Lj; jhtuq;fs; vdTk; ghFgLj;jpdhu;. 

,ypNdarpdJ fhyg;gFjptiu tpQ;Qhdpfs; mq;fpfisg; ngaupLtjw;Fg; 

gy;NtW Kiwikfisg; gad;gLj;jp te;jdu;. RtPld; Njrj;Jj; 

jhtutpayhsuhd fNuhy]; ,ypNda]; (1753) ,U nrhw;ngauPl;L 

Kiwikia mwpKfQ; nra;jJld; 6000 tiuapyhd jhtuq;fis 

,dk;> rhjp> tUzk;> tFg;G vd;w Ml;rpepiuxOq;fpyhd ghFghl;L 

kl;lq;fisg; gad;gLj;jpg; ghFgLj;jpdhu;. mtUila g+f;Fk; jhtuq;fspd; 

ghFghL g+f;fspd; Nfruq;fs; kw;Wk; jk;gq;fspd; vz;zpf;ifia 

mbg;gilahff; nfhz;bUe;jJ. mtu; mq;fpfspd; ,uhr;rpaq;fs; ,uz;il 

milahsg;gLj;jpapUe;jhu;; jhtuq;fs; kw;Wk; tpyq;Ffs;

Ez;zq;fpfspd; fz;Lgpbg;Gld; jhtuq;fshfNth my;yJ tpyq;FfshfNth 

epu;zapf;f Kbahj mq;fpfs; ,Ug;gij tpQ;Qhdpfs; tpsq;fpf; 

nfhz;lhu;fs;. ,e;jg; gpur;rpidiaj; jPu;g;gjw;fhf Vd];w; n`f;fy; (1866) 

%d;whtJ ,uhr;rpaj;ij Protista mwpKfQ; nra;jhu;. mj;Jld; mtu; fzk; 

vd;w ghFghl;L kl;lj;ijAk; mwpKfQ; nra;J> gy mq;fpfisAk; ghFghL 

nra;jhu;. 

,yj;jpud; EZf;Ff;fhl;bapd; fz;Lgpbg;Gld; capupayhsu;fs; 

GNuhfupNahl;lhTf;Fupa kw;Wk; ,a+fupNahl;lhTf;Fupa fy xOq;fikg;Gfis 

milahsg; gLj;jpdu;. nwhNgl; vr;. tpl;Nlfu; (1969) capupay; ghFghl;bd; 

Ie;J ,uhr;rpa Kiwikia mwpKfQ; nra;jhu;; Monera, Protista, Fungi, Plantae, 
Animalia mtupd; ghFghL fy xOq;fikg;gpd; jd;ik> jdpf;fyKs;sJ 

my;yJ gy;fyKs;sJ kw;Wk; NghrizKiw vd;gtw;iw mbg;gilahff; 

nfhz;bUe;jJ. 
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lhu;tpdJ $u;g;Gf;nfhs;if xd;iwr; rhu;e;j capupd; Njhw;wk; vd;gtw;wpd; 

Vw;Wf;nfhs;Sifiaj; njhlu;e;J ghFghl;bayhsu;fs; $u;g;Gj;njhlu;Gfspd; 

nghUs; tpsf;fj;Jld; ,aw;if Kiwikfisg; gad;gLj;jyhapdu;. 

mz;ikf;fhy %yf;$w;W capupay; Jiwapd; Kd;Ndw;wKk; $u;g;Gj; 

njhlu;Gfisf; fw;gjpy; %yf;$w;W Kiwfspd; gad;ghLk; kpf 

Muk;gfhyq;fspy; rpy GNuhfupNahw;whf;fs; xd;wpypUe;njhd;W ngupJk; 

NtWgl;bUe;jd. mj;Jld; ,it ,a+fupNahw;whf; fyq;fspypUe;Jk; 

NtWghl;ilf; fhl;bd.  ,j;jifa rpf;fy;fs; capupayhsu;fisg; ghFghl;bd; 

%d;W Ngupuhr;rpa Kiwikia Nkw;nfhs;s toptFj;jJ. fhu;y; t+];; 

(1977) ,e;j %d;W Ngupuhr;rpa Kiwikia mwpKfg;gLj;jpdhu;. Bacteria, 
Archaea, Eukarya MfpaitNa %d;W Ngupuhr;rpaq;fSkhFk;. 

capupd; tuyhw;wpy; capu; tpUl;rj;jpy; Kf;fpakhd Kjw;gpsT Vida 

tw;wpypUe;J gw;wPupahf;fs; gpupe;j NghJ Vw;gl;lJ. Eukarya, Archaea vd;gd 
Bacteria I tpl xd;Wlndhd;W kpfneUf;fkhditahff; fhzg;gLfpd;wd.

jw;fhyg; ghFghl;L KiwikfSk; mtw;wpd; mbg;gilAk; 

,d;iwa ghFghl;L Kiwik gpujhdkhf tpiuthf tsu;r;rpaile;J tUk; 

%yf;$w;W capupay; JiwiaAk; mq;fpfspd; $u;g;Gj; njhlu;Gfs; gw;wpa 

Gjpa jfty;fisAk; mbg;gilahf nfhz;Ls;sd. 

 y Kf;fpakhd guk;giuayFfspd; DNA apYs;s %yj;njhlu; xOq;F

 y ,iokzp kw;Wk; gr;iraTUkzpfspy; cs;s DNA ,d; %yj;njhlu; 

xOq;F

 y ,iuNghNrhk; RNA ,d; %yj;njhlu; xOq;F

 y nghJthd Gujq;fspd; mkpNdh mkpyq;fspd; njhlu; xOq;F

 y fyf;$Wfspd; %yf;$w;Wf; fl;likg;G 

Nghd;wit Kf;fpa ghFghl;Lg; gpukhzq;fshf etPd njhFjpapaypy; 

gad;gLj;jg;gLfpd;wd. 

vt;thwhapDk; ,uhr;rpak; Protista xU ,aw;ifahd $l;lky;y. ,J 

NtWgl;l $u;g;Gj; Njhw;wq;fisf; nfhz;l mq;fpfis cs;slf;fpa xU 

nraw;ifahd $l;lkhFk;. 

ituRf;fs; fy xOq;fikg;gw;wit. vdNt mit ve;j xU ,uhr;rpaj;jpYk;  

cs;slf;fg;glhjitahFk;. ,JTk; jdpahff; fUj;jpw; nfhs;sg;glNtz;ba 

xU nraw;ifahd $l;lkhFk;. 

Ngupuhr;rpaj;jpypUe;J ,dk; tiuahd ghFghl;L kl;lq;fspd; Ml;rpepiu

ghFghl;L Ml;rpepiuapd; ve;jnthU kl;lk; / jhdj;jpYs;s ghFghl;L myF 

(gd;ik - jl;rd;fs;) jl;rd; (taxon) vdg;gLk;. 
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xt;nthU jf;rDk; xU jhdj;ijAk; xU ngaiuAk; nfhz;bUf;Fk;. 

cjhuzk; : Panthera vd;gJ rhjp kl;lk; / jhdj;jpyhd jl;;rd;

  mammalia vd;gJ tFg;G kl;lk; / jhdj;jpyhd jl;rdhFk;. 

Ml;rpepiu Kiwikapy; jl;rhf;fspd; kl;lq;fs; / jhdq;fs; fhzg;gLk;. 

xt;nthU Ngupuhr;rpaKk; ,uhr;rpaq;fshfg; gpupf;fg;gLk;. ,uhr;rpak; xd;W 

fzq;fshfg; gpupf;fg;gLk;. fzk; tFg;Gfshfg; gpupf;fg;gLk;. ,g; gpupTfs; 

gy NkYk; cggpupTfshfg; gpupf;fg;glyhk;. 

cjhuzk; : cau;tFg;G (Super class), cgFLk;gk;> cg ,dk; Nghd;wit 

Ngupuhr;rpak;

,uhr;rpak;

fzk;

tFg;G

tUzk;

FLk;gk;

rhjp

,dk;

jdpad;fspd; 

vz;zpf;if 

mjpfupf;Fk;

nghJ ,ay;Gfspd; 

vz;zpf;if 

mjpfupf;Fk;

Ngupuhr;rpaj;jpypUe;J ,dj;ij Nehf;fpr; nry;Yk;nghOJ jl;rd;fspd; 

mq;fj;jpdu;fshy; gfpug;gLk; ,ay;Gfspd; vz;zpf;if mjpfupf;Fk;;. 

,dj;jpypUe;J Ngupuhr;rpaj;ij Nehf;fpr; nry;Yk;NghJ jl;rd;fisr; Nru;e;j 

jdpad;fspd; vz;zpf;if mjpfupf;Fk;. 

,dj;jpw;fhd capupay; tiuaiw

xj;j ,ay;Gfisf; nfhz;ldTk; jk;kpilNa ,dq; fyg;gjd; %yk; tho; 

jfTiladTk; tskhditAkhd vr;rq;fis cUthf;ff;$ba mq;fpf; 

$l;lk; ,dk; vdg;gLk;. 

,dj;jpw;fhd NtW tiuaiwfs;

 y cUttpaYf;Fupa ,d vz;zf;fU - (Morphological Species concept) 
,dq;fis NtWgLj;jp mwpa cly; tbtk; kw;Wk; NtW fl;likg;G 

,ay;Gfs; Nghd;w cUttpay; uPjpapyhd gpukhzq;fisg; gad;gLj;jy;.

 y #oypaYf;Fupa ,d vz;zf;fU (Ecological Species concept) ,dkhdJ 
mtw;wpd; #oypay; jpjp kw;Wk; ,dj;jpd; mq;fj;jpdu;fs; mtw;wpd; 

#oypd; capUs;s kw;Wk; capuw;w $WfSld; ,ilj;jhf;fKWk; tpjk;  

vd;gtw;wpd; mbg;gilapy; tiuaWf;fg;gLjy;.

 y fz tuyhw;Wf;Fupa ,d vz;zf;fU (Phylogenetic Species concept) - 
nghJ %jhij xd;wpidg; gfpu;e;J nfhs;Sk; jdpad;fspd; kpfr; rpwpa 

$l;lnkd ,dk; tiuaWf;fg;gLjy;. 
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,Unrhw; ngauPl;LKiw

ghFghl;by; mq;fpfSf;Fg; nghJg;ngau;fisg; gad;gLj;JtJ 

njsptpd;ikia Vw;gLj;Jk;. NkYk; rpy nghJg; ngau;fs; mtw;wpdhy; 

milahsg;gLj;jg;gLk; mq;fpapd; tifia cz;ikahfg; gpujpgypg;gjpy;iy. 

cjhuzk; : ,OJkPd; (Jelly fish) xU ieNlupah

  rpq;fp ,why; (Cray fish) xU fpw];Nurpad;

  nts;spkPd; (Silver fish) xU g+r;rp

  el;rj;jpu kPd; (Star fish) xU vf;ifNdhNlhk;

NkYk; mq;fp xd;W ntt;NtW nkhopfspy; NtWgl;l ngau;fisf; 

nfhz;bUf;Fk;. 

fNuhy]; ypNda]; (1707 - 1778) ,dq;fspw;F ,Unrhw; ngauPl;LKiwik 

xd;iw Kd;nkhope;jhu;. ,J cyfshtpa uPjpay; gd;ikg;nghUz;ikiaj; 

jtpu;g;gjw;fhf Vw;Wf;nfhs;sg;gl;L eilKiwg;gLj;jg;gLfpd;wJ. 

,Unrhw; ngauPl;LKiwapy; mq;fp xd;wpw;fhd ngau; ,uz;L gFjpfisf; 

nfhz;lJ.

KjyhtJ rhjpg;ngauhfTk; ,uz;lhtJ ,dj;jpw;Fupa NtWgLj;jpahfTk; 

,Uf;Fk;. rhjpg;ngau; toikahf xU ngau;r; nrhy;yhfTk; ,dj;jpw;Fupa 

NtWgLj;jp Fwpg;gpl;l ,ay;nghd;iw tpgupf;Fk; nganur;rkhfTk; ,Uf;Fk;. 

cjhuzk; :  Home Sapiens ,q;F Homo vd;gJ kdpjidAk; Sapiens vd;gJ 
Gj;jpf;$u;ik nfhz;l vd;gijAk; Fwpf;Fk;. 

cwthd ,dq;fs; xNu rhjpg; ngaiuAk; NtWgl;l ,dj;jpw;Fupa 

NtWgLj;jpfisAk; nfhz;lit.

cjhuzk; :  Dipterocarpus zeylanicus
	 	 Dipterocarpus	grandiflorus  

Dipterocarpus zeylanicus vd;gjdhy; fUjg;gLtJ ,uz;L rpwFfisf; nfhz;l 

gok; vd;gJk; ,yq;ifapd; cl;gpuNjrj;jpw;FupaJ vd;gJkhFk;. 

Dipterocarpus	 grandiflorus vd;gjdhy; fUjg;gLtJ ,uz;L rpwFfisf; 

nfhz;l gok; vd;gJk; ngupa g+f;fisf; nfhz;lJ vd;gJkhFk;. 

,Unrhw; ngauPl;bd; ru;tNjr epakq;fs;

capupayhsu;fs; ngauPl;bw;F xUnjhFjpr; rl;lq;fis my;yJ epajpfis 

tFj;Js;sdu;. ,e;j epajpfs; jhtuq;fs;> tpyq;Ffs;> gw;wPupahf;fs;> 

ituRf;fs; Nghd;wdtw;wpd; nghUl;Lr; rw;W NtWgLgitahFk;. jhtuq;fs;> 

tpyq;Ffs;> gw;wPupahf;fs;> gq;fRf;fs; vd;gtw;iwg; ngaupLtjw;Fupa 

Kf;fpakhd rpy rl;lq;fs; gpd;tUkhW> 
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 y mq;fpfspd; ,uz;L ,dq;fs; xNu ngaiuf; nfhz;bUf;f KbahJ.

 y xt;nthU ,dKk; xU rhjpg; ngaiuAk; xU ,dj;jpw;Fupa 

NtWgLj;jpiaAk; nfhz;lJ. ,it ,uz;Lk; Nru;e;J ,dg;ngaiu 

my;yJ tpQ;Qhdg; ngaiu mikf;Fk;. 

 y ngau;fs; ,yj;jPd; nrhy;yhf;fg;gl;L cNuhkd; tuptbtj;jpy; vOjg;gl 

Ntz;Lk;.

 y ifahy; vOjg;gLk;NghJ mbf;Nfhblg;gl Ntz;Lk;. mr;Rg;gjpg;gpf;fg;gLk; 

NghJ rha;ntOj;Jf;fs; gad;gLj;jg;gl Ntz;Lk;. 

 y rhjpg; ngaupd; Kjy; vOj;J NgnuOj;jhfTk; ,dj;jpw;Fupa NtWgLj;jp 

vspikahd (Simple) vOj;Jf;fshfTk; ,Uf;f Ntz;Lk;. 

tpQ;Qhd Kiwapy; vOJk;NghJ ngaupl;ltupd; ngaupd; Kjy;vOj;J 

my;yJ ngaupdJ RUf;fk; my;yJ tpupthd ngauhf ngaupd; ,Wjpapy; 

,yj;jPdhf;fg;glhJ Fwpf;fg;gLk;. 

cjhuzk; : Cocos nucifera L., (Linnaeus f;fhf L.)

%d;whJ nrhy; xU cg ,dj;ij my;yJ xU tu;f;fj;ijf; Fwpg;gjw;Fg; 

gad;gLj;jg; glyhk;. 

cjhuzk; : Panthera pardus kotiya (,yq;ifr; rpWj;ij)

 ² rhtpfspd; gad;fs;

 y mq;fpfisf; $l;lkhf;fTk; milahsg;gLj;jTk; gad;gLgit.

 y rhtpfs; $u;g;Gj; njhlu;fisf; fhz;gpg;gjpy;iy.

 y nghJthfg; gad;gLj;jg;gLk; rhtp ,Ufpisr;rhtp.

rpy cjhuzq;fs; fPNo jug;gl;Ls;sd.

cjhuzk; 1 : nts;sp kPd;> tz;zj;Jg;g+r;rp> tPl;L < tz;L

1. rpwFfs; nfhz;lit .....................................................................(2)

 rpwFfs; mw;wit ................................................................. nts;sp kPd;

2. ,uz;L Nrhbr; rpwFfs; nfhz;lit .............................................. (3)

 ,uz;L Nrhbr; rpwFfs; mw;wit .............................................. tPl;L <

3. Jk;gpf;if nfhz;lJ .................................................. tz;zj;Jg;g+r;rp

 Jk;gpf;if mw;wJ ........................................................... tz;L

cjhuzk; 2 : ghk;G> kz;GO> jtis> flydpkdp> tz;zj;Jg;g+r;rp

1. Miur;rkr;rPu; nfhz;l cly; ................................................. flydpkdp

 Miur; rkr;rPu; mw;w cly; ........................................................... (2)
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2. fhy;fs; nfhz;lit ............................................................. (3)

 fhy;fs; mw;wit ................................................................... (4)

3. rpwFfs; nfhz;lit ........................................................ tz;zj;Jg;g+r;rp

 rpwFfs; mw;wit ............................................................. jtis

4. nrjpy;fshy; %lg;gl;l cly; .......................................... ghk;G

 nrjpy;fhsy; %lg;glhj cly; .............................................. kz;GO

Ngupuhr;rpaq;fs;

%d;W Ngupuhr;rpaq;fs; cs;sd. mitahtd :

a. Ngupuhr;rpak; - Bacteria - xU ,uhr;rpaj;ijf; nfhz;lJ. ,uhr;rpak; - 

Bacteria

b. Ngupuhr;rpak; - Archaea - xU ,uhr;rpaj;ijf; nfhz;lJ. ,uh r;rpak; - 

Archaebacteria

c. Ngupuhr;rpak; - Eukarya - ehd;F ,uhr;rpaq;fisf; nfhz;lJ.

   =,uhr;rpak; - Protista
  ,uhr;rpak; - Fungi
  ,uhr;rpak; - Plantae
  ,uhr;rpak; - Animalia

Ngupuhr;rpak; Bacteria tpDs; mq;fpfspd; gy;tifik

Ngupuhr;rpak; Bacteria ,d; kpf Kf;fpakhd rpwg;gpay;Gfs;

 y GNuhfupNahl;lhTf;Fupait.

 y jdpf;fyj;jhyhditahf my;yJ rKjhaq;fshf my;yJ ,ioAUthd 

itahff; fhzg;gLk;. 

 y ngUk;ghyhdit 0.5 - 5 μm tiuapyhd gUkd; nfhz;lit. 

 y mNefkhd rhjhuz thoplq;fSf;F ed;F ,irthf;fkile;jit. 

(jiu kw;Wk; ePu;)

 y ngUk;ghyhdtw;wpd; fyr;Rtu; ngg;upNlhfpisfisf; nfhz;bUf;Fk;.

 y fyr;Rtupy; fhzg;gLk; ngg;upNlhfpisfdpd; mstpd; mbg;gilapy; 

fpuhk; Neu;tif (Gram + ve)> fpuhk; vjpu;tif (Gram - ve) gw;wPupahf;fshf 
,it ghFgLj;jg;gLfpd;wd. 

 y mtw;wpd; fyr;Rtu; ngUk;ghYk; xl;Lk; jd;ikahd gy;rf;fiul;Lfs; 

my;yJ Gujj;jhyhd gil xd;wpdhy; #og;gl;bUf;Fk;. ,J tpy;iyak; 

vd miof;fg;gLk;.
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 y mtw;Ws; ngUk;ghyhdit ,af;fj;jpw;fhfr; rTf;FKisfisf; 

nfhz;lit. gw;wPupahf;fspd; rTf;FKis KjYU nkd;rt;tpdhw; 

#og;glhjjhYk; (9+2) Ez;Gd;Foha;f; fl;likg;igf; nfhz;bUf;fhik 

apdhYk; ,a+f;fup Nahw;whf;fspd; rTf;FKisapypUe;J NtWgLk;. 

 y gy;NtW tifg;gl;l Nghriz Kiwfisf; nfhz;lit - jw;Nghrzpfs;> 

gpwNghrzpfs;

 y gy;NtW tifg;gl;l mDNrg Kiwfisf; nfhz;lit - fl;Lg;gl;l 

fhw;Wthopfs;> fl;Lg;gl;l fhw;wpd;wp thopfs;> mikaj;jpw;Nfw;w fhw;wpd;wp 

thopfs; Nghd;wit.

 y rpy iejuridg; gjpf;Fk; Mw;wYilait. cjhuzk; : Rhizobium rpy 
raNdhgw;wPupahf;fs;

 y ,U$w;Wg; gpstpd; %yk; tpiuthf ,dg;ngUf;fkilAk;. rpy 

,ypq;fKiw ,dg;ngUf;fkhf ,izjiy Nkw;nfhs;sf; $bait.

 y rpy gw;wPupahf;fs;> gw;wPupahf; FNshNuhgpy;iy xspj;njhFg;G epwg; 

nghUshfg; gad;gLj;Jk;. 

Cyanobacteria ,d; kpf Kf;fpakhd rpwg;gpay;Gfs;

 y GNuhfupNahl;lhtpw;Fupa mq;fpfs;.

 y xspj;njhFg;Gf;Fupait.

 y ngUk;ghyhdit jdpf;fyj;jhyhdit; xl;rpridg; gpwg;gpg;git; 

jdpj;jit; Mdhy; rpytw;wpy; rpyfyq;fs; ,ize;J rspag; 

glyj;Js;shd ,iofis my;yJ rKjhaj;ij cUthf;Fgit.

 y rpy tspkz;ly iejuridg; gjpf;ff;$ba Mw;wiyf; nfhz;lit.

Ngupuhr;rpak; Archaea ,d; kpf Kf;fpakhd rpwg;gpay;gfs;

 y ,it GNuhfupNahl;lhTf;Fupa jdpf;fy mq;fpfs;.

 y ,it jkJ fyr;Rtu;fspy; ngg;upNlhfpisfisf; nfhz;bUg;gjpy;iy. 

fyr;Rtu; Gujj;jhYk; gy;rf;fiul;bdhYk; Mf;fg;gl;lit.

 y ngUk;ghyhdit 0.5 - 5 μm ,ilapyhd gUkidf; nfhz;lit. 

 y ,it fLikahd ctu;ehbfisAk; fLikahd ntg;gehbfisAk; 

cs;slf;Fgit.

 y rpy Mf;fpgw;wPupahf;fs; ngupJk; kpjkhd #oy;fspy; tho;git - 

nkjNdhnrd;fs; (Methanogens).

 y kw;iwa ,dq;fs; fhy;eilfs;> fiwahd;fs;> jhtu Nghrzpfs;> 

Nghd;wtw;wpd; Fly;fspy; fhw;wpd;wpa #oy;fspy; tho;git.
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Ngupuhr;rpak; Eukarya ,dJ kpf Kf;fpakhd rpwg;gpay;Gfs;

 y ,it ,a+fupNahl;lhf;fs;.

 y gUkdpy; NtWgLgit.

 y ,tw;Ws; ngUk;ghyhdit gy;fyj;jhyhdit.

 y gy;NtW tifg;gl;l thoplq;fspy; tho;git. 

 y Nghrizg; gy;tifikiaf; nfhz;lit.

 y ngUk;ghyhdit fhw;Wthopfs;

 y ngUk;ghyhdit ,ypq;fKiw ,dg;;ngUf;fj;ijf; fhz;gpg;git. (rpy 

Gul;b];l;Lfs; kl;Lk; ,ypq;fkpy; Kiwapy; ,dk; ngUFtJ mwpag; 

gl;Ls;sJ.)

rpwg;gpay;Gfs; Bacteria Archaea Eukarya

1 fy xOq;ikg;G GNuhfupNahw;whTf; 

Fupa

GNuhfupNahw;wh 

Tf;Fupa

,a+fupNahw;whTf; 

Fupa

2 fyr;Rtu;f;$W ngg;upNlh fpisfs; Gujq;fSk; gy; 

rf;fiul;LfSk; 

ngg;upNlh 

fpisfs; 

fhzg;glhJ

nrYNyhR> 

miur; nrYNyhR> 

ngf;upd;> ifw;wpd;

3 nkd;rt;T ,ypg;gpl;L 

fs;

fpisaw;w IjNuh 

fhgd;fs;

rpy fpis 

nfhz;l 

IjNuhf;fhgd;fs;

fpisaw;w 

IjNuhf;fhgd;fs;

4 ghuk;gupaf; $Wfs;

DNA Ald; 
Histone Gujk; 
fhzg;gLfpd;wik

fhzg;glhJ rpy ,dq;fspy; 

fhzg;gLk;

fhzg;gLk;

tl;ltbt epw%u;j; 

jq;fs;

fhzg;gLk; fhzg;gLk; fhzg;glhJ

guk;giuayfpYs;s 

,d;ud;fs; (Intron)
kpfTk; mupJ rpy guk;giuayF 

fspy; fhzg;gLk;

gy guk;giuayF 

fspy; fhzg;gLk;

5 Gujj;njhFg;G

RNA nghypkNuR xU tif gy tiffs; gy tiffs;

Gujj;njhFg;ig 

Muk;gpf;Fk; mkpNdh 

mkpyk;

Nghiky; 

nkijNahdpd;

nkijNahdpd; nkijNahdpd;
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6 ];nug;Nuhikrpd; 

FNshiuk; 

Ez;Zapu;nfhy;ypf; 

fhd Jyq;fy; 

gpdpf;Nfhy;

tsu;r;rp 

epNuhjpf;fg;gLk;

tsu;r;rp 

epNuhjpf;fg; glhJ

tsu;r;rp 

epNuhjpf;fg;glhJ

7 100 ºC apYk; 

cau;e;j ntg;g 

epiyapYk; tsu;r;rp

,y;iy rpy ,dq;fspy; 

epfOk;

,y;iy

8 thoplq;fs; gy;NtW tifg;gl;l 

thoplq;fs;

kpff; fLikahd 

#oy; 

epge;jidfs; - 

nte;ePUw;Wfs; / 
vupkiyf; Fopfs; 

ctu;r; NrWfs; 

Nghd;wd 

gy;NtW 

tifg;gl;l 

thoplq;fs;

9 cjhuzq;fs; gw;wPupahf;fs; 

Salmonella typhi 
Escherichia 
coli raNdh 
gw;wPupahf;fs; 

Nostoc, Anabaena

Mf;fp 

gw;wPupahf;fs; 

Methanococcus
Thermococcus
Halobacterium

(Postita)

GNuhup];Lf;fs;> 

gq;fRf;fs;> 

jhtuq;fs;> 

tpyq;Ffs;

ml;ltiz 3.1 capupfspd; %d;W Ngupuhr;rpaq;fspdJk; xg;gPL

,uhr;rpak; Protista ,d; kpf Kf;fpa rpwg;gpay;Gfs;

 y ngUk;ghyhdit jdpf;fyj;jhyhdit vdpDk; rpy rKjhaj;jpw;Fupait. 

rpy gy;fyj;jhyhdit.

 y ,J xU gy;njhFjptopte;j $l;lk; (xd;Wf;F Nkw;gl;l %jhijaupypUe;J 

cUthfpaJ) ghFghl;by; xU nraw;ifahd $l;lk; ,JthFk;.

 y ed;dPu;> fly;ePu;> rJg;G kz;zpy; fhzg;gLgit. rpy xd;wpathopfs;.

 y rpy xspjw;Nghrzpfs;> rpy gpwNghrzpfs;. rpy fyg;Gg;Nghriz 

Kiwiaf; nfhz;lJ. (xspjw;NghriziaAk; gpwNghriziaAk; 

nfhz;lit)
         
Euglena

 y jdpf;fyj;jhyhdit. fyr;Rtuw;wit. rUkk; fhzg;gLk;.

 y gr;iraTUkzpfisf; nfhz;lit.

 y fl;Gs;sp nfhz;lit.

 y RUq;fj;jf;f Gd;ntw;wplk; fhzg;gLk;. 

 y ,it fyj;jpd; xU Kidapy; igiaAk; mjpypUe;J 

ntspg;gLfpd;w xd;W my;yJ ,uz;L rTf;F KisfisAk; 

nfhz;lit.
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Paramecium

 y ,tw;wpd; thoplk; ed;dPuhFk;.

 y fyr;Rtuw;wit. Mdhy; rUkk; nfhz;lit.

 y jdpf;fyj;jhyhdit.

 y fyNkw;gug;G KOtijAk; #o;e;J gprpu;fs; fhzg;glyhk;.

 y ,it khfU> Ez;fU vd ,uz;L tifahd fUf;fisf; nfhz;lit. 

RUq;fj;jf;f Gd;ntw;wplq;fSk; czTg; Gd;ntw;wplq;fSk; fhzg;gLk;.

 y tha;j;jthspg;Gf; fhzg;gLk;.
         
Amoeba 

 y ePu;thopfs; (ed;dPu;> fly;ePu;) RahjPd tho;f;iff; 

Fupait. Vidait xl;Lz;zpfshFk;.

 y fyr;Rtuw;wit; jdpf;fy mq;fpfs;.

 y ,it Nghypg;ghjq;fis cUthf;Fgit. ,g;Nghypg; ghjq;fs; 

,lg;ngau;r;rp> czt+l;ly; vd;gtw;wpw;Fg; gad;gLk;.

 y mkPghf;fs; jpl;lkhd tbtj;ijf; nfhz;bUg;gjpy;iy.

 y czTg; Gd;ntw;wplq;fSk; RUq;fj;jf;f Gd;;ntw;wplq;fSk; fhzg;gLk;. 
          
Ulva 

 y ntWq;fz;zhy; ghu;f;ff;$bait (Macroscopic) 

fly; tho;f;iff;Fupait.

 y fyr;Rtu; fhzg;gLk;.

 y ,iy Nghd;w jfLfshfTk; Ntu; Nghd;w gw;WWg;Gf 

shfTk; tpaj;jkile;j gy;fyj;jhyhd gpuptpyp.

 y gr;ir epwkhdit (gr;ir my;fh).
         
Gelidium 

 y fly; tho;f;iff;Fupait.

 y fyr;Rtu; fhzg;gLk;.

 y gw;WWg;igf; nfhz;l gyfyj;jhyhd gpuptpyp.

 y gr;ir rhu;e;j nre;epwkhdit. (rptg;G my;fh)
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Sargassum 

 y fly; tho;f;iff;Fupait.

 y xg;gPl;lstpy; rpf;fyhdJk; gUkdpy; ngupaJkhFk;.

 y gpuptpyp jhtuj;ij xj;jJ. Ntu; Nghd;w gw;W 

Wg;igAk; jz;L Nghd;w jhisAk; ,iy Nghd;w jfLfisAk; 

nfhz;lJ. 

 y gy;fyj;jhyhd gpuptpyp fhw;W epug;gg;gl;l FkpOUthd kpjitfshy; 

jhq;fg;gLk;.

 y Mypt;gr;ir (Olive green) my;yJ fgpy epwj;ijAilait. (fgpy my;fh) 

         

jaw;wq;fs;

 y ePu; tho;f;iff;Fupait. (ed;dPupYk; fly;ePupYk; 

tho;td)

 y jdpf; fyj;jhyhdit. Nkw;nghUe;jf;$ba 

,uz;L gFjpfshyhd fz;zhb Nghd;w Rtiuf; 

nfhz;lit. (rpypf;fh fhzg;gLk;). 

 y tbtk; fyNkw;gug;gpYs;s milahsq;fs; vd;gtw;iwg; nghWj;J 

ngupJk; gy;tifikahd $l;lk;.

 y nghw;fgpy epwkhdit. (nghw;fgpy my;fhf;fs;)

,uhr;rpak; Plantae Ds; mq;fpfspd; gy;tifik

,uhr;rpak; Plantae

gpujhd jhtuf; $l;lq;fspilapyhd $u;g;Gj; njhlu;G

cU 3.1 jhtuq;fspd; gpujhd $l;lq;fspd; $u;g;Gj; njhlu;G

gr;ir 

my;fhtpd; 

%jhijau;

jiuj;jhtuq;fspd; Njhw;wk; 

(Vwj;jho 470 mya)

<uYUj; 

jhtuq;fs; fydw;w 

jhtuq;fs; 

(gpuNahigw;Wfs;)

tpj;jw;w fyd; 

jhtuq;fs;

j
i
u
j
; 
j
h
t
u
q
;f
s
;

f
y
d
; 
j
h
t
u
q
;f
s
;

tpj;Jj; 

jhtuq;fs;

ghrpfs;

Nfhd;Ntw;Wfs;

,isf;Nfh 

igw;Wfs;

NkhdpNyh 

igw;Wfs;

[pk;Ndh]; 

Ngu;k;fs;

mq;fpnahd;wpd; 

Ngu;k;fs;

fyd;jhtuq;fspd; Njhw;wk; 

(Vwj;jho 425 mya)

jw;Nghija tpj;Jj; 

jhtuq;fspd; Njhw;wk; 

(Vwj;jho 305 mya)
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xU $l;lk; FNshNuhigw;Wf;fs; / gr;ir my;fhf;fspypUe;J ,uhr;rpak; 

Plantae ,dJ mq;fj;jpdu;fs; $u;g;gpj;jjhf ek;gg;gLfpd;wJ. ngUk;ghyhdit 

jiutho; mq;fpfshFk;. FNshNuhigw;WTf;Fupa my;fhf;fs; jiutho; 

jhtuq;fspd; Kf;fpa ,ay;Gfisf; nfhz;;bUg;gjpy;iy. mitahtd 

tpj;jpf;fydpDs; Njhw;Wtpf;fg;gl;l Rtu; nfhz;l tpj;jpfs;> gy;fyj;jhyhd 

Gzupf;fyd;fs;> jq;;fp thOk; Kisak;> cr;rpg; gpupapioak; vd;gd MFk;. 

,it jiur; #oypy; $u;g;gpj;j gz;GfshFk;.

fydpioaq;fspd; tpupthd njhFjp fhzg;gLfpd;w my;yJ fhzg;glhj 

jd;ikapd; mbg;gilapy; jhtuf; $l;lq;fs; NtWgLj;jg;gLk;. ,jd; 

mbg;gilapy; fyd; jhtuq;fs;> fydw;w jhtuq;fs; vd ,uz;L gpujhd 

jhtuf; $l;lq;fis NtWgLj;jpf; nfhs;syhk;. 

jhtuf; 

$l;lq;fs;

fyd; jhtuq;fs; 

(rpf;fyhd fydpioaj; 

njhFjpiaf; nfhz;lit)

tpj;Jf;fsw;w fyd; 

jhtuq;fs;

(,it fyd; njhFjpiaf; 

nfhz;bUe;j NghJk; 

tpj;Jf;fisj; Njhw;Wtpg;g 

jpy;iy)

c+k; : iyf;Nfhigw;Wfs;>   

      nuNuhigw;Wf;fs;

mq;fpnah];Ngu;k;fs; 

(tpj;Jf;fs; miwfspdhy; 

#og;gl;bUf;Fk;. 

,it g+f;fspypUe;J 

cUthf;fg;gLgit)

fydw;w jhtuq;fs; 

(tpupthd flj;jy; 

njhFjpiaf; 

nfhz;buhjit)

cjhuzk; :

gpiuNahigw;Wf;fs;

Pogonatum

Anthoceros
Marchantia

[pk;Ndh];Ngu;k;fs; 

(tpj;Jf;fs; miwfspdhy; 

#og;gl;bUg;gjpy;iy)

c+k; : $k;Gspfs;>   

 irf;fl;Lf;fs;

tpj;Jj; jhtuq;fs; 

(,it rpf;fyhd 

fyd; njhFjpiaf; 

nfhz;bUf;fpd;wdTk; 

tpj;Jf;fisj; Njhw;W 

tpg;gdTkhFk;)
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,uhr;rpak; Plantae ,dJ gy;tifikahf;fk; 

 y fydw;w jhtuq;fs;

 y fzk; Bryophyta - ghrpfs; - Pogonatum

 y fzk; Hepatophyta - Marchantia

 y fzk; Anthocerophyta - Anthoceros

 y fyDs;s tpj;jw;w jhtuq;fs;

 y fzk; Lycophyta - Selaginella 

 y fzk; Pterophyta - Nephrolepis 

 y fyDs;s tpj;Jj; jhtuq;fs;

 y [pk;Ndh];Ngu;k;fs; - fzk; Cycadophyta (Cycas)

     fzk; Coniferophyta (Pinus)

     fzk; Gnetophyta (Gnetum)

 y mq;fpNah];Ngu;k;fs; - fzk; Anthophyta (midj;Jg; g+f;Fk;   

      jhtuq;fSk;)

fydw;w jhtuq;fs;

jhtu cly; KOtjw;Fkhd ePiuAk; fdpAg;GfisAk; flj;Jtjw;fhf 

fydpioaq;fspd; tpupthd njhFjpnahd;W fhzg;gLfpd;wik my;yJ 

fhzg;glhikapid mbg;gilahff; nfhz;L jhtuf; $l;lq;fis 

tifg;gLj;jy; xU KiwahFk;. ngUk;ghyhd jw;fhyj; jhtuq;fs; 

xU rpf;fyhd fydpioaj; njhFjpiaf; nfhz;lit. ,jdhy; ,it 

fyd; jhtuq;fs; vd miof;fg;gLfpd;wd. tpupthd fyd;njhFjpnahd;W 

fhzg;glhj jhtuq;fs; fydpioakw;w jhtuq;fs; vd tpgupf;fg;gLk;. 

fydw;w jhtuq;fs; Kiwrhuhj tifapy; gpiuNahigw;Wf;fs; vdg; 

ngauplg;gl;ld. 

cjhuzq;fs; : Pogonatum, Anthoceros, Marchantia

gpiuNahigw;Wf;fs; fyd; jhtuq;fspypUe;J tUtpf;fg;gl;l ,ay;Gfisf; 

nfhz;lit. vdpDk; fyd; jhtuq;fspd; cz;ikahd Ntu;> jz;L> ,iy 

vd;gd Nghd;w gy fyd; jhtur; rpwg;gpay;Gfisf; nfhz;buhjit.

gpiuNahigw;Wf;fspd; gy;tifik 

fzk; Hepatophyta cjhuzk; : Marchantia (<uYUj; jhtuq;fs;)

fzk; Anthocerophyta c+k; :  Anthoceros (hornworts)

fzk; Bryophyta c+k; : Pogonatum (ghrp)
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fzk; Bryophyta ,d; rpwg;gpay;Gfs;

cjhuzk; : Pogonatum

 y tpNrlkhf <uypg;ghd jiu thoplq;fspy; nghJthff; fhzg;gLk;.

 y xUkbahd Gzupj;jhtuk; tho;f;if tl;lj;jpy; Ml;rpahdJ> 

xspj;njhFg;Gf;FupaJ> RahjPdkhdJ.

 y Gzupj;jhtuk; ',iy"> 'jz;L">Ntu;g;Nghypfs; vd tpaj;jkile;jpUf;Fk;. 

,it fydpioaq;fisf; nfhz;bUg;gjpy;iy. Mz;fythf;fpAk;; 

ngz;fyr;rddpAk; ntt;Ntwhf KiwNa Mz;Gzupj;jhtuk;> ngz; 

Gzupj;jhtuk; vd;gtw;wpy; jhq;fg;gl;bUf;Fk;. vdNt Gzupj;jhtuk; 

<upy;ykhdJ.

 y Mz; jhtuk; rTf;FKis nfhz;l tpe;ij cUthf;Fk;. ,J 

fUf;fl;lypd; nghUl;L ePu;g;glyj;jpD}lhf ePe;jpr; nry;Yk; ,ay;G 

nfhz;lJ. 

 y ,sk; tpj;jpj;jhtuq;fs; toikahfg; gr;irepwq; nfhz;lit. 

xspj;njhFg;Gf;Fupait. vdpDk; ,it RahjPdkhditay;y. ,it jkJ 

ngw;NwhUf;Fupa Gzupj;jhtuq;fSld; ,ize;J Nghrizg;nghUs;fs; 

kw;Wk; ePiu mg; ngz;Gzupj;jhtuq;fspypUe;J ngw;Wf; nfhs;Sk;. 

 y tpj;jpj;jhtuq;fs; ,iytha;fs; vd miof;fg;gLk;. tpNrlkhd 

Jisfisf; nfhz;lit. ,iytha;fs; fyd; rfy jhtuq;fspYk; 

fhzg;gLfpd;wd. 

 y ,it xj;jtpj;jpAs;sit. 

capu;thOk; jhtu ,dq;fSs; 93 % khdit fyd; jhtuq;fshFk;. ,it 

NkYk; ,uz;L $l;lq;fshfg; gpupf;fg;gLk;.

           

1. tpj;jw;w fyd; jhtuq;fs;

2. tpj;Jj; jhtuq;fs;

tpj;jw;w fyd; jhtuq;fs;

tpj;jw;w fyd;jhtuq;fs; tpj;Jf;fisf; nfhz;buhj 

itahFk;. ,it tpj;jpfs; thapyhfg; guk;gyilAk;. 

,it ,uz;L $l;lq;fshfg; gpupf;fg;gl;Ls;sd. 

1.  ,iyf;Nfhigw;Wf;fs;

2.  nuNuhigw;Wf;fs;

nuNuhigw;Wf;fSk; ,iyf;Nfhigw;Wf;fSk; tpj;jw;w jhtuq;fshf 

,Ue;jNghjpYk; nuNuhigw;Wf;fs; xU kpf mz;ikf;fhyg; nghJ 

%jhijapdiu tpj;Jj; jhtuq;fSld; gfpUfpd;wd. 



PB103

capu;r;RtLfSk; capu;thOk; tpj;jw;w fyd; jhtuq;fSk; bNthdpad; 

kw;Wk; fhNghdpngu]; fhyg;gFjpfspy; jhtuq;fspd; $u;g;G ,lk;ngw;wjw;fhd 

rhd;Wfis toq;Ffpd;wd. etPd fyd; jhtuq;fspd; tUtpf;fg;gl;l rpy 

,ay;Gfisf; fyd; jhtuq;fspd; %jhijau;fs; nfhz;bUe;jNghJk; mit 

Ntu;fisNah NtW rpy ,irthf;fq;fisNah nfhz;bUg;gjpy;iy. 

capu;r;Rtl;L Mjhuq;fspd;gb fyd; jhtu %jhijau;fs; gUkdpy; Vwj;jhor; 

rkkhd Gzupj;jhtuq;fisAk; tpj;jpj; jhtuq;fisAk; nfhz;bUe;jd. 

vt;thwhapDk; capu;thOk; fyd; jhtuq;fspy; tpj;jpj; jhtur; re;jjp 

gUkdpy; ngupaJk; kpfTk; rpf;fyhdJkhFk;. cjhuzkhfg; gd;dq;fspy; 

,iyfisf; nfhz;Ls;s jhtuq;fs; tpj;jpj; jhtuq;fshFk;. 

tpj;jw;w fyd; jhtuq;fspd; Kf;fpa ,ay;Gfs;

1. fhopD}lhdJk; cupaj;jpD}lhdJkhd nfhz;L nry;yy;

fho;> cupak; Mfpa ,uz;L tifahd fydpioaq;fisf; fyd; jhtuq;fs; 

nfhz;Ls;sd. fhohdJ Fow;Nghypfs;> ehu;fs;> Gilf;fytpioaf; 

fyq;fs; Mfpatw;iwf; nfhz;lJ. ePiuAk; fdpAg;Gf;fisAk; flj;Jk;. 

Fow;NghypfspdJk; ehu;fspd;Jk; fyr;Rtu;fs; ,ypf;dpd; gy;gFjpaj;jhy; 

td;ikahf;fg;gl;lit. ,t;tpioaq;fs; jhtuq;fis caukhf tsu 

mDkjpf;Fk;. ,t;tpay;G mjpfstpy; xspia xspj;njhFg;gpw;fhfg; ngw;Wf; 

nfhs;tjw;Fk; tpj;jpfspd; guk;giy ,yFthf;Ftjw;Fk; jhtuq;fSf;F 

trjpaspf;Fk;. 

cupa ,ioakhdJ Foha;fshf xOq;FgLj;jg;gl;l fyq;fisf; nfhz;lJ. 

,it jhtuj;jpd; NtWgl;l gFjpfspilNa nty;yq;fs;> mkpNdh mkpyq;fs; 

kw;Wk; Nrjd tpisnghUs;fis tpepNahfpf;Fk;. 

2. Ntu;fspd; $u;g;G

Ntu;fs; kz;zpypUe;J ePiuAk; fdpAg;Gf;fisAk; mfj;JwpQ;Rk; mq;fk; 

MFk;. ,it jhtuq;fis kz;zpy; epiyehl;LtJld; mq;Fuj;njhFjp 

cau;e;J tsu;tjw;Fk; mDkjpf;Fk;. gpuNahigw;Wf;fspy; fhzg;gl;l 

Ntu;g;Nghypfs; Ntupdhy; ,q;F gpujpaPL nra;ag;gl;Ls;sd. capu;r; RtLfspy; 

fhzg;gl;l Muk;gf; fyd;jhtuq;fspd; jz;L ,ioaq;fs; capu;thOk; 

jhtuq;fspd; Ntu; ,ioaj;ij xj;jJ.

3. ,iyfspd; $u;g;G 

,iyfs; ,uz;L tifahdit. mitahtd : Ez;zpiyfSk; NgupiyfS 

khFk;. Ez;zpiyfs; gUkdpy; rpwpait; jdp euk;G nfhz;lit. 

Ngupiyfs; jl;ilahdit; ngupait; fpisj;j euk;Gfisf; nfhz;lit. 

fpisj;j fydpioaq;fisf; nfhz;l ,iyfs; tpidj;jpwd; kpf;f 

xspj;njhFg;gpw;fhf Nkw;gug;gsit mjpfupj;Js;sd. (Ngupiyfs;)
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tpj;jpapiyfSk; tpj;jpfspd; khwy;fSk;

tpj;jpf; fyd;fisj; jhq;Fk; jpupgile;j ,iyfs; tpj;jpapiyfshFk;.

ngUk;ghyhd tpj;jw;w fyd;jhtu ,dq;fs; xNu tifahd tpj;jpf;fyd; 

fisAk; xNu tifahd tpj;jpfisANk cUthf;Ffpd;wd. ,jdhy; ,j; 

jhtuq;fs; xj;j tpj;jpAs;sitahFk;. 

rpy jhtu ,dq;fs; ,uz;L tifahd tpj;jpf;fyd;fisAk; khtpj;jp> 

Ez;tpj;jp vd ,uz;L tifahd tpj;jpfisAk; cUthf;Ffpd;wd. ,it 

gy;ypd tpj;jpAs;sitahFk;. khtpj;jpfs; ngz;Gzupj;jhtukhfTk; Ez; 

tpj;jpfs; Mz;Gzupj;jhtukhfTk; tpUj;jpailAk;. 

fzk;  Lycophyta

 y ,iyf;Nfhigw;Wf;fs; jiuf;Fupait. rpy Nknyhl;bfs;.

 y tpj;jpj;jhtuk; Ml;rpahdJ.

 y ,it jiuapid kUtpr; nry;Yk; jz;LfisAk; epkpu;e;J tsUk; 

jz;LfisAk; nfhz;bUf;Fk;.

 y epkpu;;e;J tsUk; jz;Lfspy; rpwpa ,iyfs; fhzg;gLk;.

 y jiuia kUtp tsUk; jz;Lfs; ,izf;ftu;f;fpisfisf; nfhz;l 

Ntu;fis cUthf;Ffpd;wd. 

 y jhtuq;fs; $k;gpfisf; nfhz;bUf;Fk;.

ngUk;ghyhd Fz;lhe;jbg; ghrpfspYk; (Club mosss) fhk;gpypg; ghrpfspYk; 

tpj;jpapiyfs; Fz;lhe;jbAUthd $k;Gfshf my;yJ $k;gpfshfj; 

jpusile;jpUf;Fk;. 

 y ,it xj;j tpj;jpAs;sit my;yJ gy;ypd tpj;jpAs;sit.

           

 y rfy Fz;lhe;jbg; ghrpfSk; xj;j tpj;jpAs;sit. 

cjhuzk; : Lycopodium

 y rfy fhk;gpypg;ghrpfSk; gy;ypd tpj;jpAs;sit. 

,it toikahf xg;gPl;L uPjpapy; rpwpait; 
epyj;jpw;Fr; rkhe;jukhf tsUgit.

cjhuzk; : Selaginella sp

rpy ,dq;fspd; Ez;zpa Gzupj;jhtuq;fs; jiu 

Nkyhff; fhzg;gLtJld; xspj;njhFg;G nra;af; 

$bait. Vidait jiuf;fPohf tho;tJld; 

xd;wpa tho;Tf;Fupa gq;fRf;fshy; Nghrpf;fg; 

gLfpd;wd.
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fzk; Pterophyta

 y ngUk;ghyhd tpj;jpj; jhtuq;fs; Ntu;j;jz;Lf;fpoq;iff; nfhz;lit. 

(xU epyf;fPo;j;jz;L)

 y Ntu;j;jz;Lf;fpoq;fpd; Edpapy; ,iyak; vd miof;fg;gLk; ,iyfisj; 

Njhw;Wtpf;Fk;.

 y gy ,iyaq;fs; ed;F ntl;Lg;gl;litahfTk; ,wf;ifAUthdit 

ahfTk; cs;sd. 

 y rfy ,dq;fSk; xj;j tpj;jpAs;sit; ,Ughyhd Gzupj;jhtuq;fis 

tpUj;jpailar; nra;Ak;.

 y tpj;jpj; jhtuq;fs; Ml;rpahdit.

c+k; : Nephrolepis sp

tpj;Jj; jhtuq;fs; 

        

tpj;Jf;fisf; nfhz;bUf;Fk; fyd; jhtuq;fs; 

tpj;Jj; jhtuq;fs; vd miof;fg;gLk;. ,it 

capu; thOk; jhtu ,dq;fspy; ngUksit 

gpujpepj;Jtg;gLj;Jfpd;wd.

tpj;Jf;fs; Kjpu;TWk; %lg;gl;l miw fhzg;gLfpd;w 

my;yJ fhzg;glhj jd;ikapd; mbg;gilapy; 

tpj;Jj; jhtuq;fs; ,uz;L $l;lq;fshfg;. gpupf;fg; 

gLfpd;wd.

1. [pk;Ndh];Ngu;fs;

2. mq;fpnah];Ngu;k;fs;

[pk;Ndh];Ngu;k;fs; 'epu;thz tpj;Jf;" nfhz;l jhtuq;fshFk;. mtw;wp 

Dila tpj;Jf;fs; miwfspdhy; #og;gl;bUf;fg;gLtjpy;iy.

mq;fpnah];Ngu;k;fs; g+f;Fk; jhtuq;fs; midj;ijAk; cs;slf;Fk; 

'tpj;Jj; jhtuf;" $l;lkhFk;. ,tw;wpy; #yfq;fs; vdg;gLk; miwfSs; 

tpj;Jf;fs; tpUj;jpailAk;. #yfq;fs; g+f;fspDs; cUthfp> Kjpu;tile;J 

goq;fshf khWfpd;wd. 

tpj;Jj; jhtuq;fspd; Kf;fpa ,ay;Gfs;

1. tpj;jpd; cUthf;fk;

 tpj;J vd;gJ xU Kisaj;ijAk; tpj;jftpioaj;ijAk; nfhz;lJ. 

tpj;jftpioak; Kisaj;jpw;fhd czT tpepNahfj;ij Nkw;nfhs;Sk;. 

tpj;jftpioak; tpj;Jiw vd;Dk; ghJfhg;Gf; ftrj;jhy; #og;gl;lJ. 
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tpj;Jf;fs; Kjpu;tile;jJk; gy;NtW guk;gw; nghwpKiwfs; thapyhf 

mit guk;gyilfpd;wd. 

 jw;Nghija gue;j jhtug;gy;tifikia ntspf;fhl;Ltjw;Fk; jiuapy; 

Ml;rpahd cw;gj;jpahsuhf tpj;Jj; jhtuq;fs; miktjw;Fkhd kpf 

Kf;fpakhd ,irthf;fk; tpj;Jf;fs; MFk;. 

2. xLf;fg;gl;l Gzupj;jhtuk;

 Gzupj; jhtur; re;jjp xLf;fg;gLfpd;w $u;g;Gg;Nghf;fhdJ fyd; 

jhtuq;fspy; NkYk; njhlu;e;J tpj;Jj; jhtuq;fSf;Fk; Kd;ndLf;fg; 

gLfpd;wJ. tpj;Js;s fyd; jhtuq;fspd; Gzupj; jhtuq;fs; ntWq; 

fz;fSf;Fj; njd;glkhl;lhJ. mit ngUk;ghYk; EZf;Ff;fhl;bf; 

Fupait.

 tpj;jpj;jhtuj;jpd; tpj;jpf;fydpDs; cs;s tpj;jpfspypUe;J Ez;zpa 

Gzupj; jhtuq;fs; tpUj;jpailAk;. ,j;jifa xOq;fikg;G #ow; 

jifg;GfspypUe;J Gzupj;jhtuq;fisg; ghJfhf;fr; nra;Ak;. tpj;jpj; 

jhtuj;jpd; <uypg;ghd ,dg;ngUf;f ,ioaq;fs; UV fjpu;fspypUe;J 
cyu;jypypUe;Jk; Gzupj;jhtuj;ijg; ghJfhf;Fk;;. ,j;jifa njhlu;G; 

tpj;jpj;jhtuj;jpy; ,Ue;J Nghrizg;gjhu;j;jq;fisg; ngw;Wf; 

nfhs;tjw;fhfg; Gzupj;jhtuq;fisj; jq;fpthor; nra;Ak;. 

3. gy;ypd tpj;jpAz;ik

 tpj;Jj;jhtuq;fs; gy;ypd tpj;jpAs;sitahFk;. (khtpj;jpfSk; 

Ez;tpj;jpfSk; Njhw;Wtpf;fg;gLk;) khtpj;jpf;fyd;fs; xt;nthd;Wk; 

jdpj;j njhopw;gLk; khtpj;jpapidf; nfhz;lit. Ez;tpj;jpf;fyd;fs; 

xt;nthd;Wk; ngUksT vz;zpf;ifapy; Ez;tpj;jpfisf; nfhz;lit.

4. #y;tpj;Jf;fspdJk; Kl;ilfspdJk; cw;gj;jp

 tpj;Jj;jhtuq;fs; ngw;NwhUf;Fupa tpj;jpj;jhtuj;jpDs; khtpj;jpf; 

fyidf; nfhz;bUg;gjpy; jdpj;Jtkhdit. ftrk; vdg;gLk; xU 

tpj;jpj;jhtu ,ioaj;jpd; gilahdJ khtpj;jpf; fyidr; #o;e;J 

mjidg; ghJfhf;Fk;. 

 khtpj;jp> khtpj;jpf;fyd;> ftrq;fs; Mfpa xl;Lnkhj;jkhd fl;likg;G 

fSk; #y;tpj;jhFk;. xt;nthU #y;tpj;jpDs;Sk; khtpj;jp xd;wpypUe;J 

tpUj;jpailAk; ngz;Gzupj;jhtuk; xd;W my;yJ xd;wpw;F Nkw;gl;l 

Kl;ilfis cUthf;Fk;. 

5. kfue;jq;fspdJk; tpe;JfspdJk; cUthf;fk;

 Ez;tpj;jpnahd;W kfue;jkzpahf tpUj;jpailAk;. ,J kfue;jr; 

Rtupdhy; #og;gl;l xU Mz;Gzupj;jhtuj;ijf; nfhz;bUf;Fk;. 
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kfue;jr;Rtu; jbj;j ];NghNuhnghypdpd; (Sporopollenin) vd;w gy;gFjp 
aj;jpdhy; Mf;fg;gl;lJ. ,J kfue;jr;Nru;f;ifapd;NghJ kfue;jkzpiag; 

ghJfhf;Fk;. kfue;jkzp xd;W Kisf;Fk;NghJ cUthFk; kfue;jf; 

FohahdJ #y;tpj;jpDs; fhzg;gLk; ngz;Gzupj; jhtuj;jpDs; 

tpe;Jfis (Mz;Gzup) tpLtpf;Fk;.

 xU kfue;jkzpapDs; tpe;Jfis cUthf;Fk; Mz;Gzupj; jhtuk; 

xd;W fhzg;gLk;. tpj;Jj; jhtuq;fspd; tpe;Jfs; kfue;jf; Foha; topNa 

Neubahf Kl;ilia Nehf;fpf; fhtg;gLtjhy; mtw;wpw;F mirAk; 

jd;ik Njitapy;iy. rpy [pk;Ndh];Ngu;k;fs; Mjpahd rTf;FKis 

nfhz;l jd;ikiaf; nfhz;Ls;sd. vt;thwhapDk; ngUk;ghyhd 

[pk;ndh];Ngu;k;fspYk; rfy mq;fpnah];Ngu;k;fspYk; tpe;Jfspy; 

rTf;FKis ,of;fg;gl;Ls;sJ.  

fzk; Gnetophyta
          

c+k; : Gnetum 

 y ,it kl;LNk fhopy; fyd;fisf; nfhz;l 

[pk;Ndh];Ngu;k;fshFk;.

 y ,j; jhtuq;fspd; ,iyfs; g+f;Fe; jhtuq;fspd; 

,iyfisg; Nghd;wit. ,tw;wpd; tpj;Jf;fs; 

mq;fpNah];Ngu;k;fspd; goq;fisg; Nghd;wit. 

fzk; Cycadophyta
            

 y ,it jhy tifj; (palm) jhtuq;fspd; 

,iyfis xj;j ,iyfisAk; ngupa 

$k;GfisAk; nfhz;lit.

 y ,it tpj;Jfsw;w fyd; jhtuq;fis xj;j rTf;F 

Kis nfhz;l tpe;Jfisf; nfhz;bUf;Fk;. 

c+k; : Cycas . 

fzk; Coniferophyta
          

c+k; : Pinus sp

 y irg;gpuRf;fs;> Redwood Nghd;w ngupa kuq;fis 

cs;slf;fpaJ.

 y $k;Gspfspy; ,uz;L tifahd ntt;NtW $k;Gfspy; 

tpj;jpfs; cUthf;fg;gLk;. 
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fzk; Anthophyta  - mq;fpnah];;Ngu;k;fs;

g+f;fisf; nfhz;lit

 y Nfruq;fspy; Ez;tpj;jpfs; cUthFk;. Ez;tpj;jpfs; kfue;jkzpfshf 

tpUj;jpailAk;.

 y ,e;j kfue;jkzpfs; Mz;Gzupj;jhtuq;fis / Mz;Gzupfisf; 

nfhz;bUf;Fk;.

 y #y;tpj;jpiyfs; khtpj;jpfisj; Njhw;Wtpf;Fk;. khtpj;jpfs; 

ngz;Gzupj;jhtuj;ij my;yJ Kisag;igapidj; Njhw;Wtpf;Fk;. 

 y #y;tpj;jpiyfspdhy; tpj;Jf;fs; #og;gl;Ls;sd. 

 ² goq;fspd; cUthf;fk; : tpj;Jf;fs; goq;fSs; itj;Jg; ghJfhf;fg; 

gLfpd;wd. ,it tpj;Jf;fspd; guk;gypy; cjtpaspf;Fk;. ,t;tpay;G 

fzk; Anthophyta f;fspd; jw;rpwg;gpay;Gfspy; xd;whFk;. xU gokhdJ 
fUf;fl;lg;gl;l #yfj;ijAk; rpy rkaq;fspy; NtW epiyNgwhd 

g+tpd; gFjpfisAk; tof;fkhff; nfhz;bUf;Fk;. fUf;fl;lypd; gpd;du; 

#yfr;Rtu; jbj;Jg; gokhf tpUj;jpailAk;. #y;tpj;J goj;jpd; tpj;jhf 

tpUj;jpailAk;. gok; cwq;Fepiyapyhd tpj;Jf;fisg; ghJfhg;gJld; 

mtw;wpd; guk;gYf;Fk; cjTk;.

mq;fpnah];Ngu;k;fspd; gy;tifik 

g+f;Fk; jhtuq;fs; (mq;fpnah];Ngu;k;fs;) Kisaj;jpy; fhzg;gLk; 

tpj;jpiyfspd; vz;zpf;ifapd; mbg;gilapy; ,uz;L $l;lq;fshfg; gpupf;fg; 

gLfpd;wd. 

mt;tpU $l;lq;fshtd :-

1. xU tpj;jpiyapfs; - xU tpj;jpiy nfhz;l ,dq;fs;

2. ,U tpj;jpiyapfs; - ,U tpj;jpiyfs; nfhz;l ,dq;fs;

tFg;G - Monocotyledoneae tFg;G - Dicotyledoneae

Kisak; xU tpj;jpiyia kl;Lk; 

nfhz;lJ.

Kisak; ,uz;L tpj;jpiyfisf; 

nfhz;lJ.

ehu;Ntu;j; njhFjp MzpNtu;j; njhFjp

,iyfspy; rkhe;ju euk;gikg;G ,iyfspy; tiyAUthd euk;gikg;G

g+g; gFjpfs; Kg;ghj;Js;sit g+g; gFjpfs; Ik;ghj;J my;yJ 

ehw;gj;Js;sik.

g+f;fspy; g+Tiw fhzg;gLk;. (njspthd 

Gy;yptl;lk;> my;yptl;lk; fhzg;glhJ)

g+f;fspy; njspthd Gy;yptl;lk;> 

my;yptl;lk; vd;gd fhzg;gLk;.
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kfue;jkzpfs; xU Jthuk; / rpWJis 

a+lhf kl;Lk; jpwf;Fk;.

kfue;jkzpfs; %d;W Jthuq;fs; / 
rpWJisfspD}lhfj; jpwf;Fk;.

jz;LfspYs;s fyd;fl;Lfs; rpjwp 

ait. khwpioaj;ijf; nfhz;bUg; 

gjpy;iy.

c+k; : Gw;fs;> njd;id> ney;

jz;Lfspy; fyd; fl;Lfs; tisa 

xOq;fpyhdit. khwpioaj;ijf; 

nfhz;lit.

c+k; : Nuhrh> nrt;tuj;ij> g+rzpf; 

      FLk;gj; jhtuq;fs;

ml;ltiz 3.2 xUtpj;jpiyapfs; kw;Wk; ,U tpj;jpiyapfspd; xg;gPL

,uhr;rpak; Fungi ,Ds; mq;fpfspd; gy;tifik

,uhr;rpak; Fungi ,d; rpwg;gpay;Gfs;

 y ,a+fupNahw;whtpw;Fupait.

 y fyr;Rtu; ifw;wpdhyhdit. ,J typikahdJk; tisaf;$baJkhd 

gy;rf;fiul;lhFk;.

 y mfj;JwpQ;rYf;Fupa gpwNghrzpfs; ,tw;wpy; ngUk;ghyhdit fyg;Gw 

nehjpaq;fisr; Rue;J mtw;wpd; cjtpahy; rpf;fyhd %yf;$Wfisr; 

rpwpa %yf;$Wfshf cilf;Fk;. 

 y gy;NtWgl;l ,dq;fs; gpupifahf;fpfshf> xl;Lz;zpfshf my;yJ 

xd;Wf;nfhd;W Jizahe; jd;ikf; nfhz;litahf thOfpd;wd.

 y xU rpy jdpf;fyj;jhyhdit. Vidait g+Q;rztpio vdg;gLk;. 

gy;fyj;jhyhd ,iofisf; nfhz;lit. 

 y g+Q;rz ,iofspy; gpupRtu; fhzg;glyhk;. (g+Q;rz ,ioapy; gpupRtuhy; 

/ FWf;Fr; Rtuhy; gpupf;fg;gl;l gFjpfs; xt;nthd;Wk; fyq;fshFk;.)
 y gpupRtu;fs; Jis nfhz;lit. ,jD}lhf ,iokzpfs;> fUf;fs;> 

,iuNghNrhk;fs; Nghd;wit miraf; $bajhf ,Uf;Fk;. 

 y gpupRtu;fs; mw;w gq;fRf;fs; nghJikf;Fopaj;jpw;Fupa gq;fRf;f 

shFk;. 

 y g+Q;rz ,iofs; g+Q;rz tiyiaj; Njhw;Wtpf;Fk;. 

 y rpy gq;fRf;fs; gUfpfis cUthf;Fk;. (CLUtTk; mfj;JwpQ;rTk; 

my;yJ jhtuq;fSf;Fk; gq;fRf;fSf;Fk; ,ilNa gjhu;j;jq;fisg; 

gupkhwTk; gad;gLgit.)

 y gq;fRf;fs; ,ypq;fKiw ,dg;ngUf;fj;ijAk; ,ypq;fkpy; Kiw 

,dg;ngUf;fj;ijAk; Nkw;nfhs;Sk;. 

 y gq;fRf;fs; tpj;jpfis cUthf;Fk;. 



PB110

fzk; Chytridiomycota ,d; rpwg;gpay;Gfs;

cjhuzk; : Chytridium sp

 y ePu;tho;f;iff;Fupait my;yJ jiutho;f;iff;Fupait. 

 y rpy gpupifahf;fpfs;. Vidait xl;Lz;zpfs;.

 y jdpf;fyj;jhyhdit my;yJ gy;fyj;jhyhdit. gy;fyj;jhyhdit 

nghJikf;Fopaj;jpw;Fupait. 

 y ,it rTf;FKis nfhzl ,aq;Ftpj;jpfis cUthf;Fk;.

 y fyr;Rtu;fs; ifw;wpdhy; Mdit.

 y rpy g+Q;rztpioAld; $ba rKjhaj;ijj; Njhw;Wtpf;Fk;;. mNjNtis 

rpy Nfhstbthd jdpf;fyq;fisf; nfhz;litfshff; fhzg;glyhk;. 

fzk; Zygomycota ,d; rpwg;gpay;Gfs; 

c+k; : Mucor, Rhizopu

 y ngUk;ghyhdit mOfy;tsupfs;. rpy Xul;bYz;gitahf my;yJ 

xl;Lz;zpahf ,Uf;fyhk;. 

 y ,ypq;fkpy; Kiw ,dg;ngUf;fk; - tpj;jpf;fyd;fs; cUthf;fg;gLk;. 

mtw;Ws; gpwg;Gupikapaypy; xj;j xUkbakhd tpj;jpfs; cUthf;fg;gLk;. 

tpj;jpf; fyd;fspy; mftpj;jpfs; cUthf;fg;gLtjdhYk; eilngwyhk;. 

 y ,ypq;fKiw ,dg;ngUf;fk; - KjYUg;Gzu;r;rpAk; fUg;Gzu;r;rpAk; 

eilngw;W cUthf;fg;gLk; jplkhd fl;likg;ghd Eftpj;jpf;fyd; 

cUthf;fg;gLk;. Eftpj;jpf;fyd; tpUk;gj;jfhj #oy; epge;jidfspy; 

jhf;Fg;gpbf;ff;$baJ.

 y Eftpj;jpf;fyd; gy;fUf;fisf; nfhz;l fl;likg;ghFk;. cyu;jy;> 

ciwjy; vd;gtw;wpidj; jhq;ff;$baJ. 

 y ghjfkhd #oy; epge;jidfspy; ,it mDNrg uPjpapy; 

capu;g;gw;wit.

 y Eftpj;jpf;fyd; gpwg;Gupik uPjpapy; NtWgl;l xU kba tpj;jpfis 

ctg;ghd #oy; epiyikfspd; NghJ cUthf;Fk;. 

fzk; Ascomycota ,d; rpwg;gpay;Gfs; 

c+k; : Aspergillus, Saccharomyces, Penicillium

 y fly;tho;Tf;Fupait my;yJ ed;dPUf;Fupait my;yJ jiuf;Fupait 

xl;Lz;zpfs; my;yJ xd;wpa thopfs;. ,itfspy; ngUk;ghyhdit 

gpupifahf;fpfs;.

 y jdpf;fyj;jhyhdit my;yJ  gy;fyj;jhyhd ,ioAUthdit.
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 y ,ypq;fkpy; Kiw ,dg;ngUf;fj;jpd; NghJ J}spaq;fs; cUthf;fg;gLk;. 

,it J}spae;jhq;fpfs; vdg;gLk; tpNrl g+rz,iofspd; Edpapy; 

cUthf;fg;gLk;. (Gwtpj;jpfs; rq;fpypj; njhluhf my;yJ $l;lq;fshf 

cUthf;fg;gLk;)

 y ,ypq;fKiw ,dg;ngUf;fj;jpd;NghJ ,ypq;fKiwapy; tpaj;jkile;j 

Gzupf;fyd;fspd; Nru;f;ifahy; Nfhzp vd miof;fg;gLk; ig Nghd;w 

fl;likg;Gfis cUthf;Fk;. 

 y NfhzpfspDs; Nfhzptpj;jpfs; cUthf;fg;gLk;. nghJthf xt;nthU 

NfhzpapYk; vl;L Nfhzptpj;jpfs; cUthf;fg;gLk;.

 y ,e;jf; $l;lj;ijr; Nru;e;j ngUk;ghyhd gq;fRf;fs; Nfhzpfisr; 

#o;e;jpUf;Fk; Nfhzpf;fdpia cUthf;Fk;. 

fzk; Basidiomycota ,d; rpwg;gpay;Gfs; 

c+k; : Agaricus, Cjy;ge;Jfs; (Puffballs), Shell fungi

 y jiuthopfs;;
 y ngUk;ghyhdit Kf;fpakhd gpupifahf;fpfs;. rpy xd;wpatho;Tf; 

Fupait.

 y gpupRtu; nfhz;l ,iofshyhdit. ,U fUf;$l;Lf;Fupait. 

 y tho;f;iftl;lj;jpy; ,UfUf;$l;Lf;Fupa g+rztiy Ml;rpahd gbepiy 

MFk;.

 y ,ypq;fKiw ,dg;ngUf;fj;jpd;NghJ rpw;wbf;fdp vdg;gLk; fdpAlyj;ij 

cUthf;Fk;. rpw;wbf;fdpapd; kPd;g+TUf;fspy; rpw;wbfisj; Njhw;Wtpf;Fk;. 

 y rpw;wbfspy; rpw;wbtpj;jpfs; cUthf;fg;gLk;. ,it Gwj;jpw; gpwe;jit.

Animalia ,uhr;rpaj;jpDs; mlq;Fk; mq;fpfspd; gy;tifik

,uhr;rpak; Animalia 

,uhr;rpak; Animalia ,d; rpwg;gpay;Gfs;

 y gy;fyj;jhyhdit.

 y gpwNghrizf;Fupa ,a+fupNahl;lhf;fs; - ,it czit cs;nsLj;J 

nehjpaq;fisg; gad;gLj;jp mtw;iwr; rkpghlilar; nra;Ak;.

 y tpyq;Ffspd; fyq;fs; ,ioaq;fshf xOq;FgLj;jg;gl;bUf;Fk;.

 y ngUk;ghyhdit ,ypq;fKiwapy; ,dk;ngUFk;.

 y rpy Miur; rkr;rPiuf; fhz;gpg;gitahapDk; ngUk;ghYk; ,Ugf;fr; 

rkr;rPu; nfhz;lit. 
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fzk; Cnidaria  

xt;nthU cjhuzq;fspdJk; rpwg;gpay;Gfs; mtrpakw;wit.

c+k; : Hydra, fly; mdpkzp, Obelia KUiff;fw;fs;> ,OJkPd; 

Obelia ,OJkPd;

Hydra KUiff;fy; nghypg;Gfs;

 y ngUk;ghyhdit fly;thopfs;. xU rpy ,dq;fs; ed;dPUf;Fupait. 

rpy gUkdpy; ngupait.

 y vspikahd xOq;fikg;G: ,Ugil nfhz;lit my;yJ ,uz;L 

gilfspy; clw;fyq;fisf; nfhz;lit. ntspg;Gwg;gilahd Gwj; 

Njhw;gil> cl;Gwg;gilahd mfj;Njhw;gil> ,itapuz;Lf;FkpilNa 

fykw;w gilahf ,ilg;gir vd;gd fhzg;gLk;. 

 y ,it vspikahd cjuf;fyDf;Fupa Fopiaf; nfhz;lit. 

,J rkpghl;Lf;Fupa> ikaj;jLg;giwAldhd xUig MFk;. ,J 

jdpj;j Jthuk; (tha;) kl;Lk; nfhz;lJk; mfKjYUg;gilapdhy; 

glyplg;gl;lJkhd FopahFk;. 

 y mq;fpfs; Miur; rkr;rPiuf; nfhz;lit. nghypg;G> nkJ}rh vd;Dk; 

,uz;L tifahd cly; tbtq;fisAilait. nghypg;Gfs; cUis 

AUthdit. clypd; tha;f;nfjpu;g;Gwkhd Kid Mjhug;gilAld; 

njhLf;fg;gl;Lf; fhzg;gLk;. thiar; #og; guprf;nfhk;Gfs; fhzg;gLk;. 

 y jl;ilahf;fg;gl;lJk; fPo;g;GwthAs;sJkhd nghypg;Gfspd; khw;W tbtk; 

nkJ}rhit xj;jJ. nkJ}rhf;fs; RahjPd thopfshFk;. 
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 y rpy ielhupad;fs; nghypg;G tbtj;ij my;yJ nkJ}rh tbtj;ij 

kl;Lk; nfhz;litahFk;. Vidait mtw;wpd; tho;f;iftl;lj;jpy; 

nghypg;G nkJrh vd;w ,uz;L tbtq;fisAk; nfhz;lit. 

 y guprf;nfhk;Gfspy; mod;nkhl;Lr;rpiwg;igfs; fhzg;gLk;. ,it 

,iuiag; gw;WtjpYk; ghJfhg;gpYk; cjTk;. 

 y mod;nkhl;Lr;rpiwg;igfs; nfhl;Lk; ,iofisf; nfhz;lit. 

fzk; Platyhelminthes  

xt;nthU cjhuzq;fspdJk; rpwg;gpay;Gfs; mtrpakw;wit.

cjhuzk; : Planaria, Taenia, Fasciola

Planaria

Fasciola

             

Taenia

 y nghJthfj; jl;ilg;GOf;fs; vdg;gLk;. 

 y RahjPd tho;f;iff;Fupait (Planaria) my;yJ 

xl;Lz;zp tho;Tf;Fupad. (ehlhg;GOf;fSk; 

jl;ilad;fSk;)

 y ,it fly;> ed;dPu;> <uypg;ghd jiu thoplq;fspy; 

fhzg;gLfpd;wd. 

 y cly; KJF - tapw;Wg; Gwkhfj; jl;ilahf;fg;gl;lJ. rpy cz;ikahd 

Jz;Lglyw;w ePz;l> ehlh tbtkhd clyikg;igf; nfhz;lit. 

 y Kg;gil nfhz;lit. mjhtJ cly; %d;W %yTapu;g; gilfshYk; 

Mf;fg;gl;lJ. (mfj;Njhw;gil> ,ilj;Njhw;gil> Gwj;Njhw;gil) 

jiyahF nraYf;fhd mwpFwp mtjhdpf;fg;gLfpwJ. Mdhy; ,J 

njspthdjy;y.

 y clyiwfs; fhzg;ggLtjpy;iy. Rw;Nwhl;lj; njhFjp> Rthrj; njhFjp> 

td;$l;Lj;njhFjp vd;gdTk; fhzg;gLtjpy;iy. thAg;gupkhw;wk; vspa 

guty; %yk; clw;RtupD}lhf eilngWfpwJ. 

 y RahjPd thopfspy; kl;Lk; Gydq;fq;fs; fhzg;gLfpd;wd. ,tw;wpd; 

jiyapy; fl;Gs;spfs; fhzg;gLk;.

 y rw;Wr; rpf;fyhd euk;Gj; njhFjpapdJk; Gyd;njhFjpapdJk; 

Kjw;Njhw;wk;> ika euk;Gj; njhFjpapy; xU Nrhb Kw;gf;fj; jpul;LfSk; 

,uz;L ePs;gf;f euk;G ehz;fSk; fhzg;gLk;. 
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 y foptfw;wypw;fhd jdpahd mq;fj;jpd; Njhw;wk;: iejurd; fopj;jw;njhFjp 

Kjw; fopePufj;ijf; nfhz;lJ. ,J Rthiyf; Fkpo;fs; vd miof;fg;gLk; 

gprpu;nfhz;l rpWFoha;fspd; xU tiyaikg;ghFk;. ,it gpurhuzr; 

rkepiyiag; Ngzg; gad;gLfpd;wd. 

 y mq;fpfs; g+uzkw;w rkpghl;Lj;njhFjpiaf; nfhz;lit. tha; kl;Lk; 

fhzg;gLk;. Fjk; fhzg;gLtjpy;iy. fpisj;j cjuf;fyDf;Fupa Fop 

rkpghl;bw;fhff; fhzg;gLk; rpy ntspj;js;sf;$ba njhz;iliaf;  

nfhz;bUf;Fk;. 

 y RahjPd thopfs; ,lg;ngau;r;rpf;fhfg; gprpu;fisf;nfhz;lit.

 y rpy mq;fpfs; Gj;Japu;g;gpd; %ykhd ,ypq;fkpy;Kiw ,dg;ngUf;fj;ijf; 

fhz;gpf;Fk;. rfy mq;fpfSk; ,Ughyhdit. ehlhg; GOitj; 

jtpu (Taenia) Vida mq;fpfs; midj;Jk; fle;J fUf;fl;liy 

Nkw;nfhs;Sk;. fUf;fl;ly; mff;fUf;fl;lyhFk;. xl;Lz;zpfs; gy 

Flk;gpg; gUtq;fisf; nfhz;bUf;Fk;. RahjPd thopfspy; Flk;gpg; 

gUtq;fs; mw;w Neub tpUj;jp fhzg;gLk;. 

fzk; Nematoda  

xt;nthU cjhuzq;fspdJk; rpwg;gpay;Gfs; mtrpakw;wit.

cjhuzk; : tl;lg;GOf;fs;> nfhOf;fpg; GOf;fs;> Crpg;GOf;fs;

       tl;lg;GO      nfhOf;fpg; GO       Crpg;GO

 y mq;fpfSs; ngUk;ghyhdit RahjPd thopahff; flypYk; Vidait 

ed;dPupYk; <uypg;ghd #oypYk; jhtuq;fspYk; tpyq;FfspYk; 

xl;Lz;zpfshff; fhzg;gLfpd;wd. 

 y mq;fpfs; ,Ugf;fr; rkr;rPUilait. Kg;gil nfhz;lit. Nghyp 

clw;Fop nfhz;lit. cly; cUis tbthdJ; ,U KidAk; 

$k;gpaJ. clw;gUkd; EZf;Ff;fhl;bf;FupajpypUe;J ngupa gUkd; 

tiu NtWgLk;. njspthd jiyahFnraiyAk; Jz;Lg;gliyAk; 

fhz;gpg;gjpy;iy. clypd; Kd; Kidapy; czu;r;rpAs;s rpk;gpfs; 

fhzg;gLk;. fbdkhd Gwj;Njhypdhy; cly; %lg;gl;bUf;Fk;. ftrQ; 

fow;wYf;Fl;gLk;.
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 y Rw;Nwhl;lj; njhFjpAk; Rthrj; njhFjpAk; fhzg;gLtjpy;iy. 

thAg;gupkhw;wk; clw;RtupD}lhf vspa guty; %yk; eilngWk;. mit 

xU czTf; fhy;thiaf; nfhz;lit.

 y clw;Rtu; ePsg;gf;fj;jirfis kl;Lk; nfhz;lJ. ,it tpNrl 

,lk;ngau;r;rpf; fl;likg;Gfisf; nfhz;bUg;gjpy;iy. clw;Rtupy; 

fhzg;gLk; ePsg;gf;fj;jirfs; ,lg;ngau;r;rpapy; gq;F nfhs;Sk;.

 y ,ypq;fKiw ,dg;ngUf;fk; mff; fUf;fl;ly; %yk; eilngWk;. xU 

ghyhdit ngz;fs; Mz;fspYk; gUkdpy; ngupait. 

fzk; Annelida  

xt;nthU cjhuzq;fspdJk; rpwg;gpay;Gfs; mtrpakw;wit.

cjhuzk; : kz;GOf;fs;> yPr; ml;ilfs;> rag worms

          kz;GO          yPr;ml;il

 y ,it fly;thopfshf> ed;dPu;thopfshf my;yJ <ukhd kz;zpy; 

tho;gitahf ,Uf;fyhk;. 

 y mq;fpfs; cUisAUthdJk; Jz;Lgl;lJkhd cliyf; nfhz;lit. 

 y Kg;gil nfhz;lit.  

 y clw;Fopia (cz;ikahd clyiw) Kjd;Kjyhff; nfhz;lit.

 y jiyahF nraiyf; fhl;Lk; Kjy; tpyq;Ffs;

 y ed;F tpUj;jpaile;j euk;Gj;njhFjp; KJFg;Gw %isaj;jpul;L> 

tapw;Wg;Gw euk;Gehz;> Rw;whd gpizg;G.

 y fl;Lr;Nrzk;> gughjq;fs;> rpypu;Kl;fs;> cwpQ;rpfs; vd;gd rpytw;wpy; 

fhzg;gLk;. fl;Lr;Nrzk; Gwf;fUf;fl;lypw;fhdJ. gughjq;fs; 

,lg;ngau;r;rp> Rthrk; vd;gtw;wpy; gad;gLfpwJ. rpypu;Kl;fs; 

,lg;ngau;r;rpf;fhfTk; cwpQ;rpfs; ,lg;ngau;r;rpf;Fk; Gw xl;Lz;zpfspy; 

czT cs;nsLj;jypw;Fkhdit. 
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fzk; Mollusca  

xt;nthU cjhuzj;jpw;Fkhd rpwg;gpay;Gfs; mtrpakw;wit.

cjhuzk; : rpg;gpfs;> kl;bfs;> Xby;yh ej;ijfs;> ej;ijfs;> xf;Nlhg];>  

      fztha;fs;> ifw;wd;fs;> Cupfs;

fztha; xf;Nlhg];

ej;ij

kl;b

Cup

rpg;gp

ifw;wd;

 y ngUk;ghyhdit fly;thopfs;. rpy ed;dPu; thopfs;. rpy jiuthopfs;> 

xU rpy rkr;rPuw;wit. gy ,Ugf;fr;rkr;rPu; nfhz;lit. 

 y nkd;ikahd cliyf; nfhz;lit. cly; Jz;lq;fshfg; gpupf;fg;glhjJ.

 y ghJfhg;gpw;fhd Gwtd;$lhfr; Rz;zhk;gpyhd XL Ruf;fg;gLk;. clw;Fop 

nfhz;lit.
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 y cly; %d;W gFjpfshfg; gpupf;fg;gl;bUf;Fk;. 

 y jirg;ghjk; - ,lg;ngau;r;rpf;fhfg; gad;gLj;jg;gLk;.

 y clyfj; jpzpT - ngUk;ghyhd cl;Gw mq;fq;fisf; nfhz;bUf;Fk;.

 y nkd;%b - Xl;ilr; Ruf;Fk;. 

 y XL Gwj;jpw;Fupajhf my;yJ mfj;jpw;Fupajhff; fhzg;gLk;.

 y gynkhyf;Ffs; czt+l;lypw;fhf thapy; tWfpiaf; (ifw;wpdhyhd 

Ez;zpa gw;fisf; nfhz;l xU gl;b) nfhz;lit.

 y ngUk;ghyhd nkhyf;Ffs; xUghyhdit. ,tw;wpd; rddpfs; clyfj; 

jpzptpDs; mike;jpUf;Fk;. 

fzk; Arthropada 

xt;nthU cjhuzj;jpw;Fkhd rpwg;gpay;Gfs; mtrpakw;wit.

cjhuzk; : g+r;rpfs;> rpye;jpfs;> ,why;fs;> ez;Lfs;> Njs;fs;> cz;zpfs;> 

     rpw;Wz;zpfs;> kutl;ilfs;> kl;lj;Njs;fs;

     rpye;jp               Njs;            rpw;Wz;zp

cz;zp
kl;lj; Njs;

kutl;il

 y $Ljyhd vz;zpf;ifapy; ,dq;fisf; nfhz;l Gtpapy; kpf 

ntw;wpfukhd xU tpyq;Ff; $l;lkhff; fhzg;gLk;. midj;J 

thoplq;fspYk; thof;$bad - fhw;W> ePu;> kz;

 y %l;Lf;fhy;fSld; $ba Jz;Lgl;l cliyf; nfhz;lit.

 y ,it ifw;wpdhyhd Gwtd;$l;ilf; nfhz;lit. (td;$L Gwj;jpw;FupaJ) 

Gwtd;$L fhuzkhf ,e;j tpyq;Ffs; njhlu;r;rpahf tsu;r;rpaila 

Kbahjit. ftrk; fow;wy; ,ilapilNa Njitg;gLfpwJ. 
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 y euk;Gj; njhFjp ed;F tpUj;jp mile;Js;sJ. Mjpahd KJFg; 

Gwj;jpw;Fupa %isiaAilaJ. 

 y euk;G ehz; jpz;kkhdJ. Jz;Lgl;lJ. tapw;Wg;Gwj;jpy; mike;Js;sJ.

 y gy;ypdj;Jtkhd gy Gd;dq;fq;fisf; nfhz;lit.

 y jpwe;j FUjpr; Rw;Nwhl;lj; njhFjpiaf; nfhz;lit. xU ,jaj;jpdhy; 

FUjp clyiwapDs; (FUjpf; FopAs;) gk;gg;gLk;. mq;F ,ioaq;fs; 

FUjp Njha;e;j epiyapy; fhzg;gLk;. kapu;j;Jisf; Foha;fs; 

fhzg;gLtjpy;iy.

 y Rthrk;

 y ePu; tho;tpyq;Ffs; - g+f;fs;

 y jiuf;Fupa tpyq;Ffs; - ifw;wpd; Foha;fshyhd thjdhspj; 

njhFjpfs;

 y muf;dpl;Lfs; - Vl;LEiuaPuy;fs;

 y foptfw;wy; ky;gP[padpd; rpWFoha;fshy; eilngWk;. a+upf; mkpyj;ijf; 

fopg;git.

 y ,dg;ngUf;fk; : ghy;fs; / ,ypq;fq;fs; jdpj;jit (<upy;yKs;sit)

fzk; Echinodermata 

xt;nthU cjhuzq;fspdJk; rpwg;gpay;Gfs; mtrpakw;wit.

cjhuzk; :  el;rj;jpukPd;> fly;my;yp> nehUq;F el;rj;jpuq;fs;> ,wf;if 

cLf;fs;> fly; ml;ilfs;> fly;Ks;spfs;> kzy; lhyu;

el;rj;jpu kPd; fly; ypy;yp

nehUq;F el;rj;jpuk; kzy; lhyu;
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fly; ml;il

 y fly;thopfshf kl;Lk; fhzg;gLk;. Kg;gil nfhz;litAk; clw;Fop 

nfhz;litAkhFk;. nkJthf mirtd my;yJ epiyahdit.

 y epiwTlypfs; Iahiur; rkr;rPUilait. jiyaw;witAk; cly; 

Jz;LglhjitAkhFk;. 

 y ba+j;jNuh];Nuhk;fs;. (Deuterostomes)

 y td;ikahd Rz;zhk;Gj; jl;Lf;fshyhd mftd;$l;bd; kPJ nky;ypa 

Nkw;Nwhy; Nghu;j;Jf; fhzg;gLk;. 

 y ePu;f;fyd;njhFjpahdJ Foha;g;ghjq;fSs; fpisj;j ePupay; 

fhy;tha;fspd; xU tiyaikg;G MFk;. ,J czt+l;lypYk; ,lg; 

ngau;r;rpapYk; gq;F nfhs;Sk;.

 y toikahfg; g+uzkhd rkpghl;Lj; njhFjpiaf; nfhz;lit. Mdhy; 

tha; tpyq;fpd; fPo;g;GwkhfTk; Fjk; Nkw;GwkhfTk; fhzg;gLk;. 

 y Rw;Nwhl;lj;njhFjp xLf;fg;gl;lJ; ,jakw;w %banjhFjp.

 y euk;G tisaj;Jld;$ba euk;Gtiy fhzg;gLk;.

 y ghy; jdpj;Jf; fhzg;gLgit. Gwf;fUf;fl;ly; eilngWk;. Flk;gpg; 

gUtq;fs; ,Ugf;fr; rkr;rPUilait. 

fzk; Chordata Ir; Nru;e;j mq;fpfisf; fw;gjw;fhd rpwg;gpay;Gfs;

fzk; Chordata

fzk; Chordata ,d; rpwg;gpay;Gfs;

 y KJFehz; vd miof;fg;gLk;. ePs;gf;fkhd tisaf;$ba Nfhs; 

rkpghl;Lf; Foha;f;Fk; euk;G ehZf;Fk; ,ilNa mike;jpUf;Fk;. ,J 

Kw;Gwj;jpypUe;J gpw;Gwk; tiu ePz;bUf;Fk;. ,J Kisa epiyapyhtJ 

Mjhuj;ij toq;Fk;. 

 y KJFg; Gwj;jpw;Fupa> Nfhiwahd> jdpj;j euk;Gehz; KJFehZf;F 

KJFg;Gwkhff; fhzg;gLk;.
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 y midj;J NfhNlw;Wf;fspdJk; Kisa epiyapy; Nrhbahd gpsTfs; 

my;yJ gpsg;Gfs; njhz;ilapd; ,U Gwq;fspYk; (njhz;ilf;Fupa 

gpsTfs;) clypd; ntspg;Gwkhfj; jpwe;J fhzg;gLk;. jiutho; 

NfhNlw;Wfspd; epiwTlypfspy; ,it kiwe;JtpLk;. ePu;tho; 

epiwTlypfspYk; jiutho; NfhNlw;Wf;fspd; Flk;gpfspYk; ,it 

Rthrf; fl;likg;Gfshf vQ;rpf; fhzg;gLk;. 

 y Fjj;jpw;Fg; gpd;dhf ePl;lg;gl;l jirahyhd thy; Flk;gpg; gUtj;jpy; 

fhzg;gLk;. rpy jiutho; epiwTlypfspy; ,J xLf;fg;gl;bUf;Fk;. 

(gpd;tUk; tFg;GfSf;fhd cjhuzq;fspd; rpwg;gpay;Gfs; mtrpakw;wit)

tFg;G Chondrichthyes ,d; rpwg;gpay;Gfs; 

cjhuzk; : jpUf;iffs;> Rwhf;fs;

 y midj;Jk; ePu;tho;f;iff;Fupait.

 y td;$L Kf;fpakhff; frpapioaq;fshy; MdJ.

 y ,lg;ngau;r;rpf;Fr; nrl;ilfisf; nfhz;lit.

 y thw;nrl;il ,juthYf;FupaJ.

 y %bAU mw;w g+f;fs;.

 y cly; jl;lr; nrjpy;fshy; %lg;gl;lJ. 

 y Kl;ilfs; mfj;Nj fUf;fl;Lgit. rpy #w;gps;isaPDfpd;wit. 

Vidait Kl;ilapLfpd;wit> my;yJ gps;isaPDfpd;wik.

 y rkpghl;Lr;RtL> ,dg;ngUf;fr;RtL> foptfw;wy; RtL vd;gd fopaiwAs; 

jpwf;Fk;. fopaiwahdJ. jdpj;Jthuj;jpD}lhf ntspj;jpwf;fpd;w xU 

nghJthd miwahFk;.

tFg;G Osteichthyes ,d; rpwg;gpay;Gfs; 

c+k; : fay;fs;> #iufs;> ghiufs;

 y midj;Jk; ePu;tho;f;iff;Fupait.

 y vd;Gfshyhd xU td;$l;ilf; nfhz;lit.

 y g+f;fs; %bAU vd miof;fg;gLk; vd;ghyhd kbg;ghy; %lg;gl;bUf;Fk;.

 y kpjj;Jk; jd;ikiaf; fl;Lg;gLj;Jtjw;F ePe;JNjhw;ig fhzg;gLk;.

 y thw;nrl;il XupdthYf;FupaJ. 

 y cly; rPg;GUr; nrjpy;fs;> tl;lTUr; nrjpy;fshfpa jl;ilahf;fg;gl;l 

vd;Gr; nrjpy;fshy; %lg;gl;bUf;Fk;.
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 y mNefkhdit Gwf; fUf;fl;lYf;Fupait. rpy mff; fUf;fl;liy 

Nkw;nfhs;Sk;.

 y ngUk;ghyhd ,dq;fs; Kl;ilapLfpd;wit.

tFg;G Amphibia ,d; rpwg;gpay;Gfs; 

c+k; : Njiu> jtis> Ichthyophis

 y Kjd;Kjypy; jiuia Nehf;fpf; Fbngau;e;j tpyq;Ffs;. Mdhy; 

tho;f;iftl;lj;ijg; g+u;j;jp nra;tjw;F ePu;r;#oy; Njitg;gLk;. 

jiur;#oypYk; ePu;r;#oypYk; thOk;.

 y jiuapYk; ed;dPupYk; tho;git. fly;tho; ,dq;fs; ,y;iy. 

 y Kjd;Kjypy; Njhd;wpa mtatq;fisf; nfhz;l ,dq;fs;. 

mtatq;fspdhy; cly; rw;W cau;j;jp itj;jpUf;fg;gLk;. ,J jiur; 

#oypy; ,lg;ngau;r;rpf;Fg; gad;gLk;.

 y rpy mtatq;fs; mw;wit. rpy ehw;ghjKspfs;.

 y #oy; ntg;gf;FUjpAs;s tpyq;Ffs; - #oy; ntg;gepiyf;F Vw;g 

khw;wkilaf; $ba cly; ntg;gepiyiaf; nfhz;lit. ,J 

mDNrgj;ij kl;Lg;gLj;Jk;. 

 y cly; nky;ypa <uypg;ghd Njhypdhy; Nghu;f;fg;gl;lJ. nrjpy;fs; 

mw;wit. #oy; khw;wq;fSf;F czu;jpwd; nfhz;lJ.

 y rpkpl;L nkd;rt;Tfs; fz;fis %bf;fhzg;gLk;. fz;zpw;;Fg; gpd;Gwj;jpy; 

nrtpg;giw nkd;rt;T fhzg;gLk;. 

 y ngUk;ghyhd mk;gpgpad;fs; Gwf;fUf;fl;liyf; fhl;Lgit. Kl;ilfs; 

XLfsw;wit. 

tFg;G Reptilia ,d; rpwg;gpay;Gfs; 

cjhuzk; : Gy;ypfs;> ghk;Gfs;> Mikfs;> Kjiyfs;

 y ,it g+uzkhd jiutho;tpw;Fupa Kjy; tpyq;Ffs;.

 y ,lg;ngau;r;rpf;fhf mtatq;fisf; nfhz;lit. tpuy;fSk; fhzg;gLk;. 

 y cyu;jy; kw;Wk; rpuha;g;igj; jLf;f clyhdJ nfuw;wpNdw;wg;gl;l 

nrjpy;fshy; Nghu;f;fg;gl;bUf;Fk;.

 y tspf;Fupa Rthrj;jpw;fhfr; Rthrg;igfisf; nfhz;lit.

 y (#oy; ntg;gf; FUjpAs;sit) Gwntg;gj;jpw;Fupait.

 y jiu kw;Wk; ePiu thoplkhff; nfhz;lit.

 y mff;fUf;fl;ly; (Rz;zhk;ghyhd) XLs;s Kl;ilfisj; jiuapy; 

,Lgit.
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tFg;G Aves ,d; rpwg;gpay;Gfs; 

c+k; : fhfk;> fpsp> Njd;rpl;L> fOFfs; Nghd;wit.

 y cly; nfuw;wpNdw;wg;gl;l ,wFfshy; Nghu;f;fg;gl;bUf;Fk;.

 y Kd;dtatq;fs; gwj;jYf;fhfj; jpupgile;Js;sd.

 y gwj;jYf;fhfg; gy;NtW ,irthf;fq;fisf; nfhz;lit; ghuq;Fiwe;j 

cly;; rpwFfs;> fhw;Wf;Flhf;fisf; nfhz;l vd;Gfs;> cau; mDNrgk;> 

kl;Lg;gLj;jg;gl;l clw;gUkd;.

 y gw;fs; mw;w xU myiff; nfhz;lit.

 y mfntg;gj;jpw;Fupait.

 y gwitfs; epwg;ghu;itiaAk; kpfr;rpwg;ghd ghu;itg;GyidAk; 

nfhz;lit.

 y mff;fUf;fl;ly; XLs;s Kl;ilfis ,Lgit. 

tFg;G Mammalia ,d; rpwg;gpay;Gfs;

c+k; : ntsthy;fs;> jpkpq;fpyq;fs;> Fuq;Ffs;> khLfs; 

 y ,se;ijfs; Kiyr;Rug;gpahy; cw;gj;jpahf;fg;gLk; ghypdhy; Nghrpf;fg; 

gLk;. 

 y fhg;gpw;fhf cly; cNuhkq;fspdhy; Nghu;f;fg;gl;bUf;Fk;. 

 y mfntg;gj;jpw;Fupait. ngUk;ghyhd tpyq;Ffs; cau; mDNrgtPjj;ijf; 

nfhz;lit. 

 y tpaj;jkile;j gw;fisf; nfhz;lit.

 y Rthrg;igfSld; $ba tpidj;jpwdhd Rthrj;njhFjpiaf; nfhz;lit. 

 y Rthrj;jpy; cjTtjw;Fj; jirj;jd;ikahd gpupnkd;wfL nfhz;lit.

 y ehd;F miwfisf; nfhz;l xU ,jaj;ijAk; g+uzkhd Rw;Nwhl;lj; 

njhFjpiaAk; nfhz;lit.

 y Vida Ks;se;jz;Lsp tpyq;Ff;$l;lq;fSld; xg;gpLifapy; ngupa 

%is xd;iwf; nfhz;lit. kpfTk; Gj;jpf; $u;ikAila tpyq;Ffs;.

 y rpwe;j epidthw;wiyAk; fw;wy; jpwd;fisAk; nfhz;lit. 

 y gy;NtWgl;l njhlu;ghly; Kiwfisf; nfhz;lit.

 y xg;gPl;lstpy; ePz;lfhyg; ngw;Nwhu;g; guhkupg;igf; fhl;Lk;. 
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04

jhtu mikg;Gk; njhopYk; 

jhtuq;fspd; fl;likg;G> tsu;r;rp kw;Wk; tpUj;jp 

,e;j myfpy; gpujhdkhff; fyd;jhtuq;fspd; fl;likg;G> tsu;r;rp> tpUj;jp 

vd;gd Nehf;fg;gLfpd;wd. 

jhtuq;fs; xU Ntu;j; njhFjpiaAk; xU mq;Fuj; njhFjpiaAk; nfhz;bUg; 

gJld; Ntu;fSk; mq;Fuq;fSk; mtw;wpd; Kidapy; tsu;r;rpailfpd;wd. 

,it gpupapioag; gz;Gfisf; nfhz;lit; cr;rpfs;> mUk;Gfs; my;yJ 

gpupapioaq;fs;; vd miof;fg;gLk;.

jhtu ,ioaq;fspd; tiffs;> fl;likg;G - njhopy; njhlu;Gfs; 

tpNrlkhd njhopiy (njhopy;fis) Nkw;nfhs;Sk; xd;W my;yJ gy 

tifahd fyq;fspd; $l;lk; ,ioak; MFk;. 

gpupapioaq;fs;> mtw;wpd; miktplq;fs; kw;Wk; jhtu tsu;r;rpapy; mtw;wpd; 

tfpghfk;

jhtuq;fspy; gpupapioaq;fs; vd miof;fg;gLk; tpaj;jkilahj 

,ioaq;fs; cs;sd. ,it jFe;j epge;jidfspd; fPo; njhlu;r;rpahfg; 

gpuptile;J Gjpa fyq;fisj; Njhw;Wtpf;ff;$ba fyq;fisf; nfhz;Ls;sd. 

,f;fyq;fspy; rpy gpd;du; ePl;rpaile;J tpaj;jkiltjd; %yk; jhtu 

clypd; Gjpa ,ioaq;fisj; Njhw;Wtpf;f Vida fyq;fs; njhlu;e;Jk; 

gpupapioaq;fshfNt fhzg;gLk;. gpupapioaq;fSf;F cwq;Ffhyk; 

fhzg;glyhk;. gpupapioaj; njhopw;ghl;lhy; Gjpa fyq;fs; Nru;f;fg;gLfpd;wd. 

,f;fyq;fs; njhlu;e;J tpaj;jKw Gjpa jhtu ,ioaq;fs; Njhd;Wtjhy; 

jhtu tsu;r;rp Vw;gLk;. 

gpupapioaf; fyq;fspd; rpwg;gpay;Gfs;

gpupapioaq;fspYs;s midj;Jf; fyq;fSk; nghJthd rpwg;gpay;Gfisf; 

nfhz;Ls;sd. mitahtd:

 y capUs;s fyq;fs;.

 y xj;j gupkhzKs;sit (gUkl;lhff; Nfhstbthdit).

 y fl;likg;G uPjpapYk; njhopw;ghl;L uPjpapYk; tpaj;jkilahjit.
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 y ikakhd fU xd;iwf; nfhz;lit.

 y mlu;j;jpahd FopaTUitf; nfhz;lit.

 y ngUf;fkilAk; jfTs;sit.

gpupapioaj;jpy;  fyg;gpupT>

     fyePl;rp>

     tpaj;jk; 

vd;w mLj;jikAk; gbfspYs;s fyq;fisf; nfhz;l %d;W Nkw;nghUe;Jk; 

fy tyaq;fs; fhzg;gLfpd;wd.

%d;W tifahd gpupapioaq;fs; cs;sd. mitahtd>

1. cr;rpg; gpupapioaq;fs;

2. gf;fg; gpupapioaq;fs;

3. ,ilg;GFe;j gpupapioaq;fs;

cr;rpg; gpupapioaq;fs;

,g; gpupapioaq;fs; Ntu; Edpfs; kw;Wk; mq;Fu Edpfspy; mike;jpUf;Fk;. 

,it Gjpa fyq;fisr; Nru;g;gjd; %yk; ePsj;jpy; mjpfupg;ig Vw;gLj;Jk;. 

,r; nrad;Kiw Kjyhd tsu;r;rp vdg;gLk;. 

gf;fg; gpupapioaq;fs; 

fyd; khwpioak;> jf;if khwpioak; vd;gd gf;fg; gpupapioaq;fshFk;. 

ituQ; nrwpe;j jhtuq;fspy; ,it fhzg;gLtJld; mtw;wpd; jz;Lfs; 

kw;Wk; Ntu;fspd; Rw;wsit mjpfupf;fr; nra;Ak; Jiz tsu;r;rpapy; 

gq;Fgw;Wk;. fyd; khwpioak; Jizf; fho;> Jiz cupak; vd;gtw;iwj; 

Njhw;Wtpf;Fk;. jf;if khwpioak; Nkw;Nwhiyg; gpujpaPL nra;tJk; 

jbj;jJk;> fbdkhdJkhd Rw;Wg;gl;iliaj; Njhw;Wtpf;Fk;. 

,ilg;GFe;j gpupapioaq;fs; 

Gw;fs; Nghd;w rpy xUtpj;jpiyapfs; mtw;wpd; jz;Lfs; kw;Wk; ,iyfspd; 

mbapy; (fZf;fs;) khwpioaj; njhopw;ghl;ilf; fhl;Lfpd;wd. ,it 

,ilg;GFe;j gpupapioaq;fs; vdg;gLk;. ,it NrjKw;w ,iyfspd; 

tpiuthd kPs;tsu;r;rpf;F ,lq;nfhLf;Fk;. 

Ntu;fspd; Kjyhd tsu;r;rp

NtUr;rpapy; mike;Js;s Kjyhd gpupapioaq;fspd; njhopw;ghl;bdhy; 

Ntu; ePl;rpAwy; Ntupd; Kjyhd tsu;r;rp vdg;gLk;. 
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tsu;r;rpapd; NghJ %d;W nrad;Kiwfs; eilngWk;.  

1. fyg;gpupT - ,ioAUg;gpuptpd; %yk;

2. fyePl;rp

3. fyKjpu;T - tpaj;jj;jpd; %yk;

,e;epiyfs; gpupapioaj;jpypUe;J Muk;gpf;Fk; %d;W Nkw;nghUe;Jk; 

gpuNjrq;fspy; fhzg;gLfpd;wd.

fyg;gpupT tyakhdJ NtUr;rpg; gpupapioak;> mjd; ngWjpfs; vd;gtw;iw 

cs;slf;fpapUf;Fk;. ,g;gpuNjrj;jpy; Gjpa fyq;fs; ,uz;L gf;fq;fspYk; 

Njhw;Wtpf;fg;gLk;. cr;rpg; gpupapioaj;jpw;F ntspg;Gwkhfj; Njhw;Wtpf;fg;gLk; 

fyq;fs; Ntu;%bahf tpaj;jkilAk;. Ntu; kz;zpD}lhf tsUk; NghJ 

Vw;gLk; cuha;tpdhy; Ntupd; cr;rpg;gpupapioak; NrjKWtij Ntu;%b 

jLf;Fk;. 

gpupapioaj;jpd; cl;Gwkhfj; Njhw;Wtpf;fg;gLk; fyq;fs; fyePl;rp tyaj;jpy; 

ePl;rpailAk;. rpy rkaq;fspy; Ntu;f; fyj;jpd; Muk;g ePsj;jpd; gj;J 

klq;Ff;F Nkyhff; fyk; ePl;rpAWk;. vdNt> NtuhdJ kz;zpD}lhf 

Kd;Ndhf;fpj; js;sg;gLk;.

cU 4.1 -  Ntupd; gy;NtW tyaq;fs; 

    (tpaj;j tyak;> ePl;rp tyak;> fyg;gpupT tyak;)

Nkw;Nwhy;

Nkw;gl;il

fyd; cUis 

Ntu;kapu;

fyg;gpupT tyak;

tpaj;j tyak;

ePl;rp tyak;

Ntu; cr;rp

Ntu;%b

Kjpu;T tyaj;jpy; fyq;fs; fl;likg;G> njhopy; vd;gtw;wpy; rpwj;jyila 

Muk;gpf;fpd;wd. mq;F fyq;fs; mtw;wpd; tpaj;jj;ijg; g+u;j;jpahf;fp> 

njhopw;ghl;L uPjpapy; Kjpu;TWk;. Kjyhd tsu;r;rpapd; tpisthf Ntupd; 

Kjyhd fl;likg;Gj; Njhw;Wtpf;fg;gLk;. 
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mq;Fuj;jpd; Kjyhd tsu;r;rp
                

cU 4.2 - mq;Fu cr;rpapd; neLf;Fntl;L Kfk; 

,sk; ,iy

,iy Kjy;fs;

mq;Fu cr;rpg; 

gpupapioak;

tpUj;jpAWk; 

fyd;gl;b

ff;ftUk;Gg; 

gpupapioak;

mq;Fu cr;rpapy; mike;Js;s 

Kjyhd gpupapioaj;jpd; njhopw; 

ghl;lhy; mq;Fuj;jpNyw;gLk; 

ePl;rp> mq;Fuj;jpd; Kjyhd 

tsu;r;rp vd miof;fg;gLk;. 

mq;Fuj;jpd; Edpapy; mike; 

Js;s gpuptilAk; fyq;fspd; 

ftpif tbthd jpzpT mq;Fu 

cr;rpg; gpupapioak; MFk;. 

cr;rpg; gpupapioaq;fspd; gf;fg; 

Gwkhff; fhzg;gLk; tpuy; Nghd;w ntsp ePl;lq;fshd ,iy Kjy;fspypUe;J 

,iyfs; tpUj;jpailAk;. rhjhuzkhf ,e;j ,iy Kjy;fs; mq;Fu 

cr;rpg; gpupapioaj;ijr; #o;e;J fhzg;gLk;.

mq;Fu cr;rpg; gpupapioak; jz;il Nehf;fpajhf kl;LNk ,ioAUg;gpuptpd; 

%yk; Gjpa fyq;fisj; Njhw;Wtpf;Fk;. fyePl;rpapd; gpd;du; fy tpaj;jk; 

eilngWk;. 

gpd;du; fy tpaj;jj;jpd; %yk; jz;bd; Kjyhd ,ioaq;fs; Njhw;Wtpf;fg;gLk;. 

vdNt Kjyhd tsu;r;rp %yk; jz;bd; cauk; mjpfupf;Fk;.

mq;Fu cr;rp NtUr;rp

 y mq;FuEdpapy; fhzg;gLk;.

 y ,iy Kjy;fspdhy; ghJfhf;fg;gl;b 

Uf;Fk;.

 y cs;Nehf;fpajhf kl;LNk Gjpa 

fyq;fs; Njhw;Wtpf;fg;gLk;.

 y Ntu; Edpapy; fhzg;gLk;.

 y Ntu;%bapdhy; ghJfhf;fg;gl;bUf; 

Fk;.

 y ntspNehf;fpAk; cs;Nehf;fpAk; 

Gjpa fyq;fs; Njhw;Wtpf;fg;gLk;.

ml;ltiz 4.1 mq;Fu cr;rp> NtUr;rp ,ilahd NtWghLfs;

jhtu ,ioaj; njhFjpfs;

gpupapioaq;fspypUe;J Njhd;Wk; Gjpa fyq;fs; tpNrl njhopy;fis 

Mw;Wtjw;fhf tpaj;jkile;J> xU jhtu ,ioaj;njhFjpiaj; Njhw;W 

tpf;Fk;. tpaj;jr; nrad;Kiwapd; NghJ FopaTU, Gd;dq;fq;fs;> fyr;Rtu; 
vd;gd khw;wj;jpw;Fs;shFk;. vdNt jhtuf;fyq;fspd; gy tiffs; 

mtw;wpd; fl;likg;G> njhopy; vd;gtw;wpw;Nfw;g ,dk; fhzg;gl;Ls;sd. 
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,ioakhdJ tpNrlkhd njhopiy (njhopy;fis) Nkw;nfhs;sf;$ba 

xd;W my;yJ gy tiff; fyq;fspd; $l;lj;ijf; nfhz;bUf;Fk;. 

fyd;jhtuq;fs; %d;W gpujhd ,ioaj; njhFjpfisf; nfhz;lit. 

mitahtd> 

1. Njhypioaj; njhFjpfs;

2. mbg;gil ,ioaj; njhFjpfs;

3. fydpioaj; njhFjpfs;

Njhypioaj; njhFjpfs;

,J jhtuq;fspd; Gwg; ghJfhg;Gg; Nghu;itahFk;. 

c + k; : Nkw;Nwhy; 
 y Kjyhd jhtu cly;fspd; jz;Lfs;> Ntu;fs; kw;Wk; 

,iyfspd; ghJfhg;Gg;gil

 y neUf;fkhf mLf;fg;gl;l jdpj;j fyg;gil

 y fhw;Wf;Fupa gFjpfspy; rhjhuzkhfg; Gwj;Njhy; 

vd;Dk; nkOfhyhd> Nkw;NwhYf;Fupa ciw xd;wpdhy;  

%lg;gl;bUf;Fk;.

 y fhtw;fyq;fs;> kapUUf;fs;> Ntu;kapu;fs; Nghd;w 

rpwj;jyile;j fyq;fSk; Nkw;Nwhypy; fhzg;gLk;. 

Nkw;Nwhypd; njhopy;fs;

 y ngsjpf Nrjq;fs;> Nehahf;fpfs; vd;gtw;wpypUe;J ghJfhg;G

 y Gwj;Njhy; ePupog;igj; jLg;gjpy; cjTk;.

 y Ntu;kapu;fs; ePu; kw;Wk; fdpAg;G mad;fspd; mfj;JwpQ;rypy; <LgLk;.

 y fhtw;fyq;fs; thAg;gupkhw;wj;jpw;F cjTk;. 

 y kapUUf;fs; (kapu;fs; kw;Wk; Rug;gpfs; Nghd;w Nkw;NwhYf;Fupa 

ntsptsu;r;rpfs;);
 y kapu; Nghd;w kapUUf;fs; ePupog;igf; Fiwf;Fk;. gsgsg;ghd 

kapu;fs; Nkyjpf xspiaj; njwpf;fr; nra;Ak;. 

 y rpy kapUUf;fs; ,urhadg; nghUs;fisr; Rue;J> g+r;rpfs; / 
Nehahf;fpfs; / ,iyAz;zpfs; vd;gtw;wpw;F  vjpuhd ghJfhg;gpy; 

<LgLk;.  

jz;L> Ntu; vd;gtw;wpd; tajhd gpuNjrj;jpYs;s Nkw;Nwhy; Jiztsu;r;rpapd; 

gpd;du; Rw;Wg;gl;il vd;Dk; ghJfhg;Gg;gilahy; gpujpaPL nra;ag;gl;bUf;Fk;.
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mbg;gil ,ioaj; njhFjpfs; 

mbg;gil ,ioakhdJ Njhypioaj;jpw;Fk; fydpioaj;jpw;Fk; 

,ilNaAs;s ,ilntspia epug;gpf; fhzg;gLk;. ,J gpujhdkhf Nkw;gl;il 

(fydpioaj;jpw;F ntspg;Gwkhf)> ikatpioak; (fydpioaj;jpw;F 

cl;Gwkhf) vd;gtw;iwf; nfhz;lJ. mbg;gil ,ioak; Nrkpg;G> 

xspj;njhFg;G> Mjhuk;> FWe;J}uf; flj;jy; Nghd;w njhopy;fis 

Mw;Wtjw;fhfr; rpwj;jyile;j fyq;fisf; nfhz;bUf;Fk;.

mbg;gil ,ioaj;jpy; %d;W gpujhd fy tiffs; fhzg;gLfpd;wd. 

mitahtd>

1.  Gilf;fytpioaf; fyq;fs;

2.  xl;Lf;fytpioaf; fyq;fs;

3.  ty;yUFf;fytpioaf; fyq;fs;

Gilf;fytpioaf; fyq;fs;

 y njhopw;ghl;bw;Fupa Kjpu;r;rpAw;w NghJk; capUs;sd.

 y Kjpu;r;rpAw;w fyq;fs; rhu;gstpy; nky;ypa> nefpof;$ba Kjyhd 

fyr;Rtu;fisf; nfhz;bUf;Fk;. mNdfkhd fyq;fs; Jizr;Rtu;fisf; 

nfhz;bUg;gjpy;iy.

 y mit ngupa ikag; Gd;ntw;wplk; xd;iwf; nfhz;bUf;Fk;. 

nky;ypa> nefpof;$ba 

fyr;Rtu;

ngupa ikag; 

Gd;ntw;wplk;

fU

fyj;jpilntsp

cU 4.3 nghJthd Gilf;fytpioaf; fyq;fspd; tiuglk;

njhopy;fs;

 y jhtuj;jpd; mDNrgj; njhopw;ghLfspy; ngUk;ghyhdtw;iw Nkw;nfhs;Sk;. 

c+k; : gy;NtWgl;l Nrjd tpisnghUs;fisj; njhFj;jy;.

 y Nrkpg;G  

 c+k; : Ntu;fs; kw;Wk; jz;Lfspd; rpy fyq;fs; khg;nghUisr; 

Nrkpf;Fk; cUkzpfis (nts;SUtq;fis)f; nfhz;bUf;Fk;.
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 y ngUk;ghyhd Gilf;fytpioaf; fyq;fs; nghUj;jkhd epge;jidapd; 

fPo; gpuptile;J> tpaj;jkilaf;$ba jfTs;sit. fhaq;fis 

Mw;Wtjpy; ,t;tpay;G Kf;fpakhdJ. ,ioatsu;g;gpd; NghJ jdpj;j 

Gilf;fytpioaf; fyj;jpypUe;Nj fyq;fisg; ngUf;fkilar; nra;J> 

tpaj;jkilar; nra;tij ,t;tpay;G rhj;jpakhf;Ffpd;wJ. 

xl;Lf;fytpioaf; fyq;fs;

 y ,it nghJthf ePl;rpAw;wit.

 y Gilf;fytpioaf; fyq;fis tplj; jbg;ghd Kjw;Rtu;fisf; 

nfhz;lit.

 y ,tw;wpd; Rtu;fs; rPuw;w Kiwapy; jbg;gile;jpUf;Fk;.

 y ,se; jz;Lfs;> ,iyf;fhk;Gfs; vd;gd mNdfkhf Nkw;Nwhypd; rw;Wf; 

fPohf xl;Lf;fytpioag; gl;biffisf; nfhz;bUf;Fk;. 

 y njhopw;ghl;Lf;Fupa Kjpu;r;rpAw;w NghJk; ,f;fyq;fs; capUs;sit> 

nefpOk; jd;ik cilait; Mjhuj;ijg; ngw;Wf;nfhs;Sk; jz;Lfs; 

kw;Wk; ,iyfSs; mit ePl;lg;gl;bUf;Fk;.

njhopy;fs;

 y tsu;r;rpiaj; jil nra;ahJ ,iyfs;> jz;Lfs; vd;gtw;wpw;Fg; 

nghwpKiw Mjhuj;ij toq;fy;.

fyr;Rtu;

fU

%iyfs; jbg;Gw;w 

fyr;Rtu;

FopaTU

cU 4.4 nghJthd xl;Lf;fytpioaf; fyq;fspd; tiuglk;

Gd;ntw;wplk;
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ty;yUFf;fytpioaf; fyq;fs;

 y fyePl;rpapd; gpd;du; Jizf; fyr;Rtu;fs; Njhw;Wtpf;fg;gLk;.

 y mit ngUksT ,ypf;dpdhy; jbg;gile;j Jizf; fyr;Rtu;fisf; 

nfhz;lit.

 y Kjpu;tpd; NghJ ,it ,we;j fyq;fs;.

,uz;L tifahd ty;yUFf;fytpioaf; fyq;fs; cs;sd:

1.  ty;YUf;fs;

2. ehu;fs;

ty;YUf;fs; : ehu;fis tplf; FWfpaJk; mfd;wJk; xOq;fw;w tbtk; 

nfhz;lJkhFk;. ,it ed;F jbg;gile;j ,ypf;dpNdw;wg;gl;l Jizf; 

fyr;Rtu;fisf; nfhz;lit. tsu;r;rp epWj;jg;gl;l ,lq;fspy; ,it 

fhzg;gLk;. c+k; : nfhl;ila XLfs;> tpj;Jiwfs;> nrhunrhug;ghd 

goq;fspd; rijak;.

ehu;fs; : toikahfg; gl;biffshff; $l;lkhf;fg;gl;bUf;Fk;. ,it 

ePz;lit. xLq;fpait> ,U KidAk; $k;gpait. tu;j;jf uPjpapy; ehu;fisg; 

ngw;Wf; nfhs;tjw;Fg; gad;gLk;. c+k; : njd;de;Jk;G> rzy; ehu;

njhopy;fs;

 y ty;YUf;fSk; ehu;fSk; Mjhuk; kw;Wk; typikia toq;Ftjw;fhfr; 

rpwj;jyile;jit. 

cU 4.5 ty;YUf;fspd; FWf;Fntl;L Kf tiuglk;  
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fydpioaq;fs; - fho; kw;Wk; cupak;

fho; ,ioak;

 y ,J mq;fpnah];Ngu;k;fspYk; rpy [pk;Ndh];Ngu;k;fspYk; fyd; 

%yfq;fs;> Fow;Nghypfs;> ehu;fs;> Gilf;fytpioaf; fyq;fs; 

vd;gtw;iwf; nfhz;lJ.

 y fyd; %yfq;fSk; Fow;NghypfSk; gpujhdkhf ePiuf; flj;Jk;.

 y njhopw;ghl;bw;Fupa Kjpu;r;rpapd; NghJ ,it ,we;jit.

 y ehu;fs; nghwpKiwf;Fupa typikiaf; nfhLf;Fk;.

 y Gilf;fytpioak; Nrkpg;G kw;Wk; Miuf;Fupa nfhz;L nry;Yifapy; 

njhopyhw;Wk;. 

fyd; $Wfs;

 y midj;J mq;fpnah];Ngu;k;fSk; rpy [pk;Ndh];Ngu;k;fSk; fyd; 

%yfq;fisf; nfhz;lit.

 y ,it cUis tbthdit; ePz;lit. 

 y ,it Fow;Nghypia tpl nky;ypa Rtu;fisf; nfhz;bUg;git; 

FWfpait; mfd;wit. 

 y Jizr; Rtu;fs; ,ypf;dpdhy; jbg;gile;jit.

 y ,it ePu;f; nfhz;Lnry;yypd; NghJ ,Oitahy; Vw;gLk; cilitj; 

jLg;gjpy; cjTk;.

 y fyd; $Wfspd; KidTr; Rtu;fspy; Jisj;jl;Lfs; fhzg;gLk;. 

kw;iwa Rtu;fs; Fopfspdhy; ,ilaPL nra;ag;gl;bUf;Fk;. 

 y Jisj;jl;LfSld; Kidf;F Kid xOq;fikT nra;ag;gLk; NghJ 

,it fho;f;fyid cUthf;Fk;.

 y ePuhdJ Jisj;jl;LfspD}lhfr; RahjPdkhfg; ghAk;. 

Fow;Nghypfs;

 y midj;Jf; fyd; jhtuq;fspYk; fhzg;gLk;.

 y $k;gpa Kidfisf; nfhz;l ePz;l> nky;ypa fyq;fs;.

 y Jizr;Rtu;fs; ,ypf;dpdhy; jbg;gile;J fhzg;gLtJld; mNdfkhff; 

Fopfspdhy; ,ilaPL nra;ag;gl;bUf;Fk;.

 y ePuhdJ Kidf;F Kid FopfspD}lhf mirAk;.  

 y ePu;f; nfhz;Lnry;yypd; NghJ ,Oitahy; Vw;gLk; cilitj; jLg;gjpy; 

,ypf;dpdhy; jbg;giljy; cjTk;.
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Fopfs;

Jisj;jl;ilf; 

nfhz;l fyd; %yfk; Fow;Nghypfs;

f
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;

 

cU 4.6 fyd; %yfk; kw;Wk; Fow;Nghypapd; neLf;Fntl;LKf tiuglk;

cupa ,ioak;

 y mq;fpnah];Ngu;k;fspy; cupa ,ioakhdJ nea;aupf;Foha; %yfq;fs;> 

Jizf;fyq;fs;> Gilf;fytpioaf; fyq;fs;> ehu;fs; vd;gtw;iwf; 

nfhz;bUf;Fk;. 

 y ehu;fs; jtpu Vida cupaf; fyq;fs; ahTk; capUs;s fyq;fshFk;.

 y tpj;Jfsw;w fyd; jhtuq;fspYk; [pk;Ndh];Ngu;k;fspYk; nea;aupf;Foha; 

%yfq;fSk; Jizf;fyq;fSk; fhzg;glhJ. nea;aupf;Foha; 

%yfq;fSf;Fg; gjpyhf ,j;jhtuq;fspy; nea;aupf;fyq;fs; vd 

miof;fg;gLk; ePz;l> xLq;fpa fyq;fs; fhzg;gLk;.

nea;aupf;Foha;f; $Wfs;

 y nea;aupf;Foha;f; $wpy; fU> ,iwNghNrhk;fs;> xU njspthd 

Gd;ntw;wplk;> Fopatd;$l;L %yfq;fs; vd;gd fhzg;glhJ. 

 y FopaTU nky;ypa Rw;waYf;Fupa gilahf xLf;fg;gl;bUf;Fk;. 

 y ,it fhzg;glhikapdhy; Nghrizg;nghUs;fs; kpfTk; RahjPdkhf 

mirtJ mDkjpf;fg;gLk;.

 y nea;aupf;Foha;f; $Wfspd; njhluhdJ nea;aupf;Fohiaj; Njhw;Wtpf;F 

Kfkhf xOq;fikT nra;ag;gl;bUf;Fk;.

 y nea;aupf;Foha;f; $Wfspd; ,ilNaAs;s Kidr;Rtu;fs; nea;aupj;jl;L 

vd miof;fg;gLk; Jis nfhz;l jl;ilf; nfhz;bUf;Fk;. 
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 y xU nea;aupf;$wpypUe;J mLj;j nea;aupf;$Wf;F ghapfspd; mirit 

nea;aupj;jl;L mDkjpf;Fk;. 

Jizf; fyq;fs;

 y ,it nfhz;Lnry;Yfpd;w fyq;fs; my;y.

 y xt;nthU nea;aupf;Foha; %yfj;jpdJk; gf;fkhff; fhzg;gLk;. 

nea;aupf;Foha; %yfq;fSld; Vuhskhd KjYU ,izg;Gfspdhy; 

,izf;fg;gl;bUf;Fk;. 

 y ,f;fyq;fspd; fU> ,iwNghNrhk;fs; vd;gd maypYs;s nea;aupf;Foha; 

%yfj;Jf;Fk; Nru;j;Jj; njhopyhw;Wk;. 

 y ,iyapYs;s rpy Jizf; fyq;fs; cupar; RikNaw;wj;jpYk; NtW 

mq;fq;fspy; cupar; Rikapwf;fj;jpYk; cjTk;. 

cU 4.7 nea;aupf;Foha; %yfq;fspdJk; Jizf; fyq;fspdJk; 

neLf;F ntl;Lj; Njhw;wk;

nea;aupf;Foha; %yfk;

KjYU ,izg;G

nea;aupj;jl;L

Jizf; fyk;

Jizf; fyj;jpd; fU

jhtunkhd;wpd; tsu;r;rp kw;Wk; tpUj;jpr; nrad;Kiw

jhtu tsu;r;rp 

tsu;r;rpahdJ> xU mq;fpapd; tpUj;jpAld; njhlu;ghd kPshj cyu; 

jpzpT mjpfupg;gpy; gq;nfLf;Fk;. gpupapioaj;jpypUe;J $Ljyhd fyq;fs; 

cw;gj;jpahf;fg;gLtjd;  tpisthf fy vz;zpf;if mjpfupj;J gpd;du; 

fyePl;rp miltJld; ,J mNdfkhfj; njhlu;GWfpd;wJ. 

jhtuq;fspd; tho;fhyk; KOtJNk tsu;r;rp njhlu;tjhy; ,J Njuhj 

tsu;r;rp vdg;gLk;. 

Ntupd; Kjyhd fl;likg;G

xUtpj;jpiyap Ntu;fSk; ,Utpj;jpiyap Ntu;fSk; fho; kw;Wk; cupa 

,ioaf; fl;likg;Gfspd; guk;gw;Nfhyk; jtpug; ngUk;ghYk; xj;jit. 
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cU 4.8 tiff;Fupa ,Utpj;jpiyap Ntupd; Kjyhd fl;likg;G kw;Wk; tiff;Fupa 

xU tpj;jpiyap Ntupd; Kjyhd fl;likg;G

Ntu;kapu;

Nkw;Nwhy;
Nkw;gl;il

mfj;Njhy;

guptl;lTiw

fho;

cupak; Gilf;fytpio 

af; fyq;fspd; 

mfzp

fho;

cupak;

guptl;lTiw

mfj;Njhy;

Nkw;gl;il
Nkw;Nwhy;
Ntu;kapu;

 y ntspg;Gwkhf cs;s fyg;gil Nkw;Nwhy; MFk;. fyq;fs; Ntu;kapu;fs; 

vd miof;fg;gLk; jdpf;fy ntsptsu;r;rpiaf; nfhz;lit. Nkw;Nwhy; 

cl;gFjpfisg; ghJfhf;f> Ntu;kapu;fs; ePu; kw;Wk; fdpAg;Gfspd; 

mfj;JwpQ;rypy; <LgLk;. 

 y Nkw;NwhYf;Fk; fyd; cUisf;FkpilNa Nkw;gl;il vdg;gLk; xU 

mbg;gilapioak; fhzg;gLk;. ,J ngUk;ghYk; fyj;jpilntspfSld; 

$ba Gilf;fytpioaf; fyq;fshy; Mf;fg;gl;lJ.

 y Nkw;gl;il gpujhdkhf fhNghitjNuw;Wfisr; Nrkpf;Fk;. NkYk; 

mfj;Njhiy Nehf;fp ePu; kw;Wk; fdpAg;Gfisf; flj;Jk;.

 y Nkw;gl;ilapd; cl;GwkhfTs;s jdpf;fyg;gil mfj;Njhy; MFk;. 

 y mfj;Njhypy; f];ghupad; gl;bif vd miof;fg;gLk; Rgupd; gl;b 

fhzg;gLk;. ,jpy; fyj;jpilntspfs; fhzg;glhJ. vdNt> ,J 

fyDf;Fupa mg;Nghgpsh];l; ghijapypUe;J Nkw;gl;ilf;Fupa 

mg;Nghgpsh];l; ghijiaj;  jLf;fpd;wJ. 

 y mfj;Njhypd; cl;Gwkhf xU guptl;lTiw fhzg;gLk;. ,J Gilf;fy 

tpioaj;jhyhd ,uz;L my;yJ %d;W fyg;gilfisf; nfhz;bUf;Fk;. 

,Utpj;jpiyap Ntu;fspy; ,f;fyq;fs; gpupapioaj; njhopw;ghl;il 

Nkw;nfhz;L gf;fNtu;fspd; cw;gj;jp> Ntupd; Jiztsu;r;rp vd;gtw;wpy; 

gq;nfLf;Fk;. 

 y guptl;lTiwapd; cl;Gwkhf xU jpz;k mfzpahff; fydpioaq;fs; 

fhzg;gLk;. fho; kj;jpia Nehf;fpf; fhzg;gLtJld; ,Utpj;jpiyap 

Ntupd; FWf;Fntl;by; el;rj;jpu tbthff; fhzg;gLk;. cupak; fhopd; 

Gaq;fSf;fpilNaAs;s gs;sq;fspy; mike;jpUf;Fk;. 

 y xUtpj;jpiyap Ntu;fspy; xU ika mfzpahff; fhzg;gLk; Gilf;fy 

tpioaf; fyq;fisr; #o;e;J fydpioak; cs;sJ. ,J tisa tbtpy; 

xd;Wtpl;nlhd;whff; fho; kw;Wk; cupak; vd;gtw;iwf; nfhz;bUf;Fk;. 

xUtpj;jpiyap Ntupd; guptl;lTiw gpupapioaj; njhopw;ghlw;wJ. 
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,Utpj;jpiyj; jhtuj;jz;bd; Kjyhd fl;likg;G

cU 4.9 ,Utpj;jpiyj; jhtuj; jz;bd; Kjyhd fl;likg;gpd; FWf;Fntl;L Kfk;

fyd;fl;L

ty;yUFf; fytpioak; 

(ehu;f;fyq;fs;)

cupak;

fho;

Nkw;gl;il

ikatpioaj;ij Nkw;gl;ilAld; 

,izf;Fk; mbg;gilapioak;

ikatpioak;

Nkw;Nwhy;

 y ntspg;Gwkhf cs;s Nkw;NwhYf;Fupa fyg;gil jz;bd; cs;shd 

gFjpfis cyu;jy;> njhw;W vd;gtw;wpypUe;J ghJfhf;fpd;wJ. 

Nkw;NwhyhdJ ,iytha;fs; vd miof;fg;gLk; Jthuq;fspdhy; 

,ilaPL nra;ag;gl;bUf;Fk;. 

 y Nkw;NwhYf;F cl;Gwkhff; fhzg;gLk; Nkw;gl;il ngUk;ghYk; 

Gilf;fytpioaf; fyq;fisf; nfhz;lJ.

 y typikia toq;Ftjw;fhf Nkw;Nwhypd; rw;Wf; fPNo xl;Lf;fytpioaf; 

fyq;fSk; fhzg;glyhk;. 

 y Nkyjpf Mjhuj;ij toq;Ftjw;fhf Nkw;gl;ilapy; ehu;fs; Nghd;w 

ty;yUFf;fytpioaq;fSk; fhzg;gLk;.

 y fyd;fl;Lfs; xU tisatbtpy; xoq;FgLj;jg;gl;bUf;Fk;. fyd;fl;by; 

Kjyhd cupak; Nkw;gl;ilia Nehf;fpAk; Kjyhd fho; ikatpioaj;ij 

Nehf;fpAk; fhzg;gLtJld;> ,it ,uz;Lf;FkpilNa xU khwpioaKk; 

fhzg;gLk;. 

 y fyd;fl;bd; ntspg;Gwkhf xU $l;lk; ty;yUFf;fytpioaf; fyq;fs; 

fhzg;gLk;.

 y fyd;fl;Lfspd; cl;Gwkhf Gilf;fytpioaf; fyq;fshyhd ngupa 

ikatpioak; fhzg;gLk;. 

 y gf;fj;jpw;Fupa mq;Fuq;fs; ff;ftUk;gpypUe;J tpUj;jpailAk;. 
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xUtpj;jpiyj; jhtuj;jz;bd; Kjyhd fl;likg;G

cU 4.10 tiff;Fupa xUtpj;jpiyapj; jz;bd; Kjyhd fl;likg;gpd; 

FWf;Fntl;LKfk; 

Nkw;Nwhy;

fyd; fl;Lfs;

mbg;gilapioak; 

 y xUtpj;jpiyap mq;Fuj;jpd; mbg;gilapioak; Nkw;gl;il> ikatpioak; 

vd tpaj;jkilatpy;iy.

 y mNdfkhd xUtpj;jpiyapj; jz;by; mbg;gilapioak; KOtJk; 

fyd;fl;Lfs; rpjwpf; fhzg;gLk;. 

 y xt;nthU fyd;fl;Lk; ty;yUFf;fytpioaj;jhy; #og;gl;bUf;Fk;. mJ 

xU fho; ,ioaj;ijAk; xU cupa ,ioaj;ijAk; nfhz;bUf;Fk;. 

Mdhy; fhOf;Fk; cupaj;Jf;Fk; ,ilNa khwpioak; fhzg;glhJ.

Jiz tsu;r;rp

 y jhtuq;fspd; jz;Lfs; kw;Wk; Ntu;fspy; gf;fg; gpupapioaq;fshy; 

Njhw;Wtpf;fg;gl;l Gjpa fyq;fshy; tpl;lk; mjpfupj;jy; Jiz tsu;r;rp 

vdg;gLk;.

 y midj;J [pk;Ndh];Ngu;k; ,dq;fs;> gy ,Utpj;jpiyap ,dq;fs; 

cl;gl ituQ;nrwpe;j gy;yhz;L thOfpd;w jhtuq;fspd; jz;Lfs; 

kw;Wk; Ntu;fspy; ,J eilngWk;. 

 y Jiztsu;r;rpapd; NghJ gf;fg; gpupapioaq;fshd fyd; khwpioak; 

kw;Wk; jf;if khwpioak; vd;gd fyq;fisAk; ,ioaq;fisAk; 

Njhw;Wtpf;fpd;wd. 

 y fyd; khwpioak; Jizf;fhio (ituk;) Kjw;fhio Nehf;fpAk; Jiz 

cupaj;ij KjYupaj;ij Nehf;fpAk; Nru;g;gjdhy; fyDf;Fupa Xl;lk;> 

mq;Fuq;fspw;fhd Mjhuk; vd;gd mjpfupf;Fk;.

 y jf;if khwpioak; gpujhdkhf nkOfpdhy; epiwf;fg;gl;l fyq;fshyhd 

fbdkhd> jbg;ghd Nkw;Nghu;itahd jf;ifiaj; Njhw;Wtpf;Fk;. 

,J ePupog;gpypUe;Jk; g+r;rpfs;> gw;wPupah> gq;fRf;fs; Nghd;wtw;wpd; 

Mf;fpukpg;gpy; ,Ue;Jk; jz;ilg; ghJfhf;Fk;. 
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 y ituQ;nrwpe;j jhtuq;fspy; Kjyhd tsu;r;rpAk;> Jiz tsu;r;rpAk; 

xNu Neuj;jpy; eilngWk;. Kjyhd tsu;r;rpahdJ jhtuj;jpd; ,sk; 

gpuNjrq;fspy; jz;LfspYk; Ntu;fspYk; Gjpa fyq;fisr; Nru;j;J> 

ePl;rpailar; nra;a> Jiz tsu;r;rpahdJ Kjyhd tsu;r;rp epWj;jg;gl;l 

jz;Lfs; kw;Wk; Ntu;fspd; Kjpu;thd gpuNjrq;fspy; mtw;wpd; tpl;lj;ij 

mjpfupf;fr; nra;Ak;.

 y Jizahd fydpioaq;fs; fyd; khwpioaj;jpd; njhopw;ghl;lhy; 

Njhw;Wtpf;fg;gLk;.

 y tiff;Fupa ituQ;nrwpe;j jz;by; fyd; khwpioakhdJ mNdfkhf 

xU fyg;gil> jbg;ig kl;Lk; nfhz;l tpaj;jkilahj fyq;fspd; 

njhlu;r;rpahd xU cUisiaf; nfhz;lJ. fyd;khwpioakhdJ 

ikatpioak; kw;Wk; Kjw;fhopd; ntspg;GwkhfTk; Nkw;gl;;il kw;Wk; 

Kjy; cupaj;jpd; cl;GwkhfTk; mike;jpUf;Fk;. 

 y tiff;Fupa ituQ;nrwpe;j Ntupy; fyd; khwpioakhdJ gf;fthl;by; 

Kjw;fhOf;F ntspg;GwkhfTk; Kjyhd cupak; kw;Wk; guptl;lTiwf;F 

cl;GwkhfTk; Njhw;Wtpf;fg;gLk;.

 y ,g; gpupapioaf;fyq;fs; gpuptiltjhy; fyd; khwpioaj;jpd; Rw;wsT 

mjpfupg;gJld; khwpioaj;jpd; cl;Gwkhfj; Jizf;fhOk; ntspg;Gwkhf 

JizcupaKk; Nru;f;fg;gLfpd;wJ.

 y FWf;Fntl;LKfj;Njhw;wj;jpy; fyd; khwpioak; njhlf;ff; fyq;fspd; 

xU tisakhfj; Njhw;Wk;.

 y rpy njhlf;ff;fyq;fs; ePl;lg;gl;litahfTk; jz;L my;yJ Ntupd; 

mr;Rf;Fr; rkhe;jukhf mtw;wpd; ePs mr;rpd; topNa xOq;F 

gLj;jg;gl;litahfTk; ,Uf;Fk;. 

 y ,f;fyq;fs; fhopd; Fow;Nghypfs;> fyd; %yfq;fs;> Gilf;fytpioak;> 

ehu;fs; vd;gtw;iwAk; cupaj;jpd; nea;aupf;Foha; %yfq;fs;> Jizf; 

fyq;fs;> cupaehu;fs;> cupag; Gilf;fytpioak; vd;gtw;iwAk; 

Njhw;Wtpf;Fk;.

 y Vida njhlf;ff;fyq;fs; FWfpaitahfTk; jz;L my;yJ Ntupd; 

mr;Rf;Fr; nrq;Fj;jhf xOq;F gLj;jg;gl;litahfTk; ,Uf;Fk;.

 y ,it ngUk;ghYk; Gilf;fytpioaq;fisf; nfhz;l fyDf;Fupa 

fjpu;fisj; Njhw;Wtpf;Fk;. ,it Jizf;fhioAk; Jiz cupaj;ijAk; 

,izg;gJld; fhNghitjNuw;Wfisr; Nrkpf;Fk;. fhaq;fis Mw;Wtjpy; 

cjTk;. 

 y gy tUlq;fSf;F Nkyhfj; Jiz tsu;r;rp njhlu;tjhy; Jizf;fhopd; 

(ituk;) gilfs; ngUFk;. 



PB138

 y Jizf;fho;f; fyq;fspd; Rtu;fs; fdkhf ,ypf;dpNdw;wg;gl;bUg;gjhy; 

ituj;jpd; fbdj;jd;ik kw;Wk; typik vd;gtw;wpw;Ff; fhuzkhfpd;wJ.

 y Jiz tsu;r;rpapd; Muk;g epiyfspd; NghJ jz;L kw;Wk; Ntu;fspd; 

Nkw;Nwhy; ntspg;Gwkhfj; js;sg;gLtjhy; mJ gpstile;J cyu;e;J 

tpOe;J tpLk;. 

 y jf;if khwpioaj;jhy; Njhw;Wtpf;fg;gLk; ,ioaq;fs; %yk; ,J 

gpujpaPL nra;ag;gLk;. jf;if khwpioakhdJ Ntu;fspy; guptl;lTiwapd; 

ntspg;Gwkhd gilapypUe;Jk; jz;Lfspy; Nkw;gl;ilapd; ntspg;Gwkhd 

gilapypUe;Jk; cUthFfpd;w> gpuptilAk; fyq;fspd; cUisahFk;. 

 y jf;if khwpioak; ntspg;Gwkhfj; jf;iff; fyq;fisj; Njhw;Wtpf;Fk;.

 y jf;if khwpioaKk; mit Njhw;Wtpf;Fk; ,ioaq;fSk; $l;lhf 

Rw;Wg;gl;il vd miof;fg;gLk;. 

 y jf;iff; fyq;fs; Kjpu;tilAk; NghJ Rgupd; vd;w nkOFs;s> 

ePu;ntWg;Gs;s gjhu;j;jj;ij mtw;wpd; fyr;Rtu;fspy; gbtilar;nra;tjhy; 

,it ,we;J tpLk;. 

 y jf;if ,ioaq;fs; xU jilahfj; njhopw;gl;Lj; jz;L kw;Wk; 

Ntu;fis ePupog;G> ngsjpf Nrjq;fs;> Nehahf;fpfs; vd;gtw;wpypUe;J 

ghJfhg;gjpy; cjTk;.  

 y thAg;gupkhw;wj;jpw;fhfr; Rw;Wg;gl;ilapy; gl;iltha; vd;Dk; rpwpa 

Jisfs; fhzg;gLk;. gl;ilthahdJ jf;iff;fyq;fs; Ijhf 

xOq;FgLj;jg;gLtjhy; cUthf;fg;gLk;. ,it fpilahd gpsTfshfj; 

Njhw;wkspf;Fk;. 

 y jz;L kw;Wk; Ntupy; njhlu;e;J eilngWk; tsu;r;rpahy; jf;ifkhwpioag; 

gil cilf;fg;gl mf;fyq;fs; gpupapioaj; njhopw;ghl;il ,oe;J 

jf;iff; fyq;fshf khWk;. 

 y mjDl;Gwkhf xU Gjpa jf;if khwpioak; njhlf;fg;gl;L> Gjpa 

Rw;Wg;gl;ilg; giliaj; Njhw;Wtpf;Fk;.

 y Gjpa fyq;fs; Nru;f;fg;gLtjhy; gy jhtuq;fspd; mbkuj;jpy; jf;ifapd; 

ntspg;gpuNjrk; ciltile;J cupe;J tpLk;.

 y fyd; khwpioak;> jf;if khwpioak; vd;gtw;why; Njhw;Wtpf;fg;gLk; 

,ioag;gilfshy; Jiz tsu;r;rpapd; NghJ jz;L kw;Wk; Ntu;fspd; 

Rw;wsT mjpfupf;fpd;wJ.

 y kuTup vd;gJ fyd; khwpioaj;jpd; ntspNaAs;s midj;J 

,ioaq;fSkhFk;. (jf;if nghJthfTk;> jtwhfTk; kuTup vd 

miof;fg;gLfpd;wJ.) mjd; gpujhd $Wfs; Jiz cupak;> Rw;Wg;gl;il 

vd;gdthFk;.
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cU 4.11 ituQ;nrwpe;j ,Utpj;jpiyj; jhtuj; Jiztsu;r;rpr; nrad;Kiw

Nkw;Nwhy;

jf;if

fyd;khwpioak;

Kjy; cupak;

Nkw;gl;il

KjyhtJ jf;if khwpioak;

Kjy; cupak;

Jiz cupak;

fyd; khwpioak;

Kjw; fho;

Kjw; fho;

Jizf; fho;

ikatpioak;

fyd; fjpu;fs;

cs;ituk;> rj;Jituk;

 y ituQ; nrwpe;j jhtunkhd;W tajhtjhy; Jizf;fhopd; taJ Kjpu;e;j 

gilfs; njhlu;e;Jk; ePu;> fdpAg;Gfs; vd;gtw;iwf; flj;j KbahJ.

 y ,g;gilfs; jz;Lfs; my;yJ Ntu;fspd; ikag;gFjpf;F mz;ikapy; 

fhzg;gLtjhy; ,it cs;ituk; vd miof;fg;gLk;.

 y Jizf;fhopd; Gjpa> ntspg;Gwkhd gilfs; fho;r;rhiwf; flj;jf;$bad. 

,it rj;Jituk; vd miof;fg;gLk;.

 y fyf;FopapDs; CLUtpa nwrpd; kw;Wk; NtW Nru;itfspdhy; nghJthf 

cs;ituk; rj;Jituj;ij tplf; fLikahd epwk; nfhz;lJ. ,it 

gq;fRf;fs; kw;Wk; ituj;ijj; Jisf;Fk; g+r;rpfspypUe;J kuj;jpd; 

kj;jpa ghfj;ijg; ghJfhg;gjpy; cjTk;. 

 y ,sk; Jiz cupaq;fs; kl;Lk; cupaf; nfhz;L nry;yypy; <Lgl 

Kjpu;e;j Jiz cupaq;fs; cupe;J tpLk;.

td;ituk;> nkd;ituk;

 y mq;fpnah];Ngu;k;fspd; ,Utpj;jpiyapfspy; Jizf;fho; td;itunkd 

Tk; [pk;Ndh];Ngu;k;fspd; ituk; nkd;itunkdTk; ngauplg;gl;Ls;sJ.

 y nkd;ituj;jpy; fho;f;fyd;fs; fhzg;gLtjpy;iy.
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tsu;r;rp tisaq;fs;

 y xU tUlj;jpd; kpjkhd ntg;gKs;s <uypg;ghd gUtq;fspy; xg;gPl;lstpy; 

tUlj;jpd; Vida tsu;r;rpg; gUtq;fis tplj; Jizf;fhopd; jbg;G 

mjpfkhfTk; fho;f;fydpd; cs;splk; ngupjhfTk; fhzg;gLk;. ,t; 

NtWghLfs; xU Jiztsu;r;rp mile;j jz;L my;yJ Ntupd; 

FWf;Fntl;LKfj;jpy; fLikahd epw tisakhfTk; ntspu; epwkhd 

tisakhfTk; njd;gLk;. ,it tsu;r;rp tisaq;fs; vd miof;fg;gLk;. 

 y ,ilntg;gepiyAs;s gpuNjrq;fspy; tre;jfhyj;jpd; Muk;gj;jpy; 

tpUj;jpahFk; ituk; tre;jfhy ituk; MFk;. ,f;fho; ,ioak; ngupa 

cs;splj;ijAk; nky;ypa RtiuAk; nfhz;l fho;f;fyd;fshyhdJ. 

,f;fl;likg;G Gjpa ,iyfSf;fhd ePu;> fdpAg;G tpepNahfj;ij mjpf 

gl;rkhf;Fk;. 

 y kpFjpahfTs;s tsu;r;rpg;gUtj;jpd; NghJ Njhw;Wtpf;fg;gLk; ituk; 

Nfhilfhy ituk; vdg;gLk;. ,f; fho; ,ioaq;fs; rpwpa cs;splj;ijAk; 

jbj;j RtiuAk; nfhz;l fho;f;fyd;fshyhdJ. ,it mjpfsthd ePu; 

kw;Wk; fdpAg;Gfisf; flj;jhJ: Mdhy; $ba Mjhuj;ij toq;Fk;.

 y ,e;j ,U ituq;fSk; $l;lhf xU Mz;L tisak; vdg;gLk;. 

mNdfkhd kuq;fspd; mbkuj;jpd; my;yJ Ntupd; FWf;Fntl;by; 

xU Mz;Lf;Fupa tsu;r;rp njspthd tisakhfj; njd;gLk;. vdNt 

,ilntg;gepiyAs;s gpuNjrq;fspy; thOk; xU kuj;jpd; tajhdJ 

Mz;L tisaq;fis vz;Ztjd; %yk; fzpg;gplg;gLfpd;wJ. 

mq;Fu tbtikg;Gk; xspf; ifg;gw;WifAk;

 y jz;bd; ePsKk; fpistpLk; NfhyKk; cr;r msT xspiaf; 

ifg;gw;Wtjw;fhf tbtikf;fg;gl;lJ.

 y maw; jhtuq;fspd; epoiyj; jtpu;g;gjw;fhfj; jhtuq;fs; cau;e;J 

tsUfpd;wd.

jz;L

 y mNdf caukhd jhtuq;fs; typikahd> nghwpKiw MjhuKs;s 

jbg;ghd jz;Lfisf; nfhz;lit.

 y ituQ;nrwpe;j jhtuq;fs; Jiz tsu;r;rpia Nkw;nfhz;L jkJ 

caukhd jz;il typikahf;fpf; nfhs;Sk;.

 y nfhbfs; $Ljyhd xspiaf; ifg;gw;Wtjw;fhf cau;e;j kl;lj;ij 

miltjw;F NtW Mjhuq;fspy; jq;fpapUf;Fk;.
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fpisnfhs;Sk; Nfhyk;

 y fpisnfhs;Sk; Nfhyq;fspy; gy tpjq;fs; cz;L.

 y rpy jhtuq;fs; fpisnfhs;tjpy;iy. Vidait ed;F fpisnfhs;Sk;.

 y fpisnfhs;Sk; Nfhyj;jpd; khWghLfs; jhtuq;fs; mit thOk; 

#oypay; jpjpapy; Mff;$ba xspia mfj;JwpQ;Rtjw;F cjTfpd;wd. 

,iyfs;

,iyapd; gUkd;

 y jhtuk; tsUk; ,lj;ijg; nghWj;J ,iyapd; gUkd; NtWgLk;.

 y kiof;fhLfspy; tsUk; jhtuq;fspy; kpfg;ngupa ,iyfs; 

fhzg;gLfpd;wd.

 y cyu;e;j my;yJ fLk; Fspuhd #oypy; thOk; jhtu ,dq;fspy; 

kpfr;rpwpa ,iyfs; fhzg;gLk;. 

,iynahOq;F

 y jz;by; ,iyfs; xOq;FgLj;jg;gl;l tpjk; ,JthFk;. 

 y xOq;fikg;ghdJ xU fZtpy; xU ,iy> ,uz;L ,iyfs; my;yJ 

gy ,iyfisf; nfhz;bUf;fyhk;.

 y jhtuq;fs; Mff;$basT #upa xspiaf; ifg;gw;Wtjpy; ,iynahOq;F 

cjTk;. 

,iyapd; jpir Kfg;gLj;jy;

 y ,iyfs; fpilahfj; jpiraikT nra;ag;gl;bUf;fyhk;.

 Fiwthd xspAs;s epge;jidapy; mit tpidj;jpwdhf xspiaf; 

ifg;gw;Wk;.

 y rpy jhtuq;fs; epiyf;Fj;jhf xOq;FgLj;jg;gl;l ,iyfisf; 

nfhz;bUf;Fk;. c+k; : Gw;fs;

 $Ljyhd xspapdhy; ,iyfSf;F Vw;glf;$ba rhj;jpakhd 

Nrjq;fisj; jtpu;g;gjpy; ,J cjTk;. ,iyfs; Vwj;jho epiyf;Fj;jhf 

,Uf;Fk;NghJ ,iyNkw;gug;Gf;Fr; rkhe;jukhf xspf;fjpu;fs; gLtjdhy; 

mt;tpiyfs; Mff;$ba xspiag; ngw;WtplhJ.
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jhtuq;fspy; thAg;gupkhw;wr; nrad;Kiw

tiff;Fupa ,Utpj;jpiyap kw;Wk; xUtpj;jpiyap ,iyfspd; clyikg;gpay;

mNdfkhd fyd;jhtuq;fspy; ,iyfs; gpujhdkhd xspj;njhFg;Gf;Fupa 

mq;fkhFk;. Nkw;Gw kw;Wk; fPo;g;Gw Nkw;NwhypYs;s ,iytha;fspD}

lhf thAg;gupkhw;wk; eilngWk;. Nkw;Nwhy; toikahf xU jdpf;fyg; 

gilahyhdJ. Nkw;Gw kw;Wk; fPo;g;Gw Nkw;Nwhypd; ,ilNa ,iyeLtpioak; 

vd;Dk; mbg;gilapioak; fhzg;gLk;. ,t;tpioak; xspj;njhFg;Gf;fhf 

rpwj;jyile;j Gilf;fytpioaf; fyq;fisf; nfhz;bUf;Fk;. 

,Utpj;jpiyap ,iyfspd; ,iytha;fs; gpujhdkhff; fPo;g;Gw 

Nkw;;NwhypNyNa fhzg;gLk;. ,iyeLtpioak; Ntypf;fhy; kw;Wk; flw;gQ;R 

vd miof;fg;gLk; ,uz;L njspthd gilfisf; nfhz;bUf;Fk;. Ntypf;fhy; 

,iyeLtpioak; xd;W my;yJ gy gilfspy; xOq;FgLj;jg;gl;l ePz;l 

fyq;fisf; nfhz;lJ. ,J ,iyapd; Nkw;Gwj;jpy;> Nkw;Gw Nkw;Nwhypd; 

fPohff; fhzg;gLk;. 

flw;gQ;R ,iyeLtpioak; Ntypf;fhw; gilf;Fk; fPo;g;Gw Nkw;NwhYf;Fk; 

,ilNa fhzg;gLk;. ,it gy fhw;wpilntspfisf; nfhz;L Ijhf 

xOq;FgLj;jg;gl;bUf;Fk;. flw;gQ;R ,iyeLtpioaf; fyq;fs; Ntypf;fhy; 

,iyeLtpioaf; fyq;fis tplf; Fiwe;j gr;iraTUkzpfisf; 

nfhz;bUf;Fk;.

,iyfspd; fydpioak; jz;Lfspd; fydpioaj;Jld; njhlu;r;rpahff; 

fhzg;gLk;. ,iyeuk;G ,iyeLtpioag; gilapy; ed;F fpisj;Jf; 

(tiy Nghd;w euk;gikg;G) fhzg;gLk;. xt;nthU euk;Gk; fl;Lkly; gil 

xd;wpdhy; ghJfhf;fg;gl;bUf;Fk;.

xUtpj;jpiyap ,iyfspy; ,iytha;fs; Nkw;Gw kw;Wk; fPo;g;Gw 

Nkw;Nwhy;fspy; fhzg;gLk;. ,iyeLtpioak; Ntypf;fhy; kw;Wk; 

flw;gQ;Rg; gilfshf NtWgLj;jg;gl;bUf;fhJ. gr;iraTUkzpfs; 

vy;yh ,iyeLtpioaf; fyq;fspYk; Vuhskhff; fhzg;gLk;. euk;Gfs; 

rkhe;jukhf xOq;FgLj;jg;gl;bUf;Fk;. (rkhe;ju euk;gikg;G)
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cU 4.12 tiff;Fupa ,Utpj;jpiyap ,iyapd; FWf;Fntl;L

fl;Lkly; fyk;
,iytha;

Gwj;Njhy;

Nkw;Gw Nkw;Nwhy;

Ntypf;fhy; 

,iyeLtpioak;

flw;gQ;R 

,iyeLtpioak;

ty;yUf;fytpioa 

ehu;fs;

fPo;g;Gw Nkw;Nwhy;

Gwj;Njhy;
fhw;wpilntsp

fhtw; fyq;fs;

cupak;

euk;G

fho;

cU 4.13 tiff;Fupa xUtpj;jpiyap ,iyapd; FWf;Fntl;LKfk;

Nkw;Nwhy;

fyd;fl;L

cupak;

fho;f;fyd;

,iythapd; fl;likg;G

jhtuq;fspd; ,iyfs; kw;Wk; jz;Lfspd; Nkw;Nwhypy; fhtw;fyq;fshy; 

#og;gl;l> jpwe;J %lf;$ba Jthuk; ,iytha; MFk;. fhtw;fyq;fs; 

jpl;lkhd tbtk; nfhz;l> jpupgile;j Nkw;Nwhy; fyq;fshFk;. ,it 

kl;LNk Nkw;Nwhy; fyq;fspy; gr;iraTUkzpfisf; nfhz;bUf;Fk;. 

mq;fpnah];Ngu;k;fspy; fhtw;fyq;fs; tiff;Fupa mtiu tpj;J tbtk; 
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nfhz;lit. fhtw;fyq;fspd; fyr;Rtu;fs; rPuw;w jbg;Gf; nfhz;lit. 

cl;GwkhfTs;s nrYNyh]; fyr;Rtu; ntspg;GwkhfTs;s fyr;Rtiu 

tplj; jbg;ghdjhfTk; Fiwe;j kPs;jd;ik cilajhfTk; fhzg;gLk;. rpy 

nrYNyh]; Ez;zhu;fs; fhtw;fyq;fisr; #o kPs;jftw;w tisaq;fisj; 

Njhw;Wtpg;gjw;fhf Miuf;Fupa Kiwapy; xOq;FgLj;jg;gl;bUf;Fk;. 

fhtw;fyq;fspd; tbtj;ij khw;Wtjd; %yk; fhtw;fyr; NrhbfSf;fpil 

NaAs;s ,ilntspia mfl;b my;yJ xLf;fp ,iytha;j; Jthuj;jpd; 

tpl;lj;ijf; fhtw;fyq;fs; rPuhf;Fk;.

cU 4.14 ,iythapd; fl;likg;G

fU

,iytha;

fU

FopaTU

Gd;ntw;wplk;

tiff;Fupa 

Nkw;Nwhy; fyk;

gr;iraTUkzpfhtw;fyk;

 

Nkw;Nwhy; fyk;

fU

ntspg;Gwf; 

fyr;Rtu;

cl;Gwf; fyr;Rtu;

fhtw;fyk;

,iytha;nrYNyh]; 

Ez;zhu;fs;

gr;iraTUkzp

thAg;gupkhw;wk;

mq;fpapd; fyq;fSf;Fk; #oYf;Fk; ,ilNa thAf;fs; gupkhw;wg;gLjy; 

thAg;gupkhw;wk; vdg;gLk;. ,iytha; kw;Wk; gl;ilthapD}lhf 

thAg;gupkhw;wk; eilngWtJ jhtuq;fspy; rhj;jpakhFk;. mj;Jld; rpwpjsT 

thAf;fs; Gwj;NjhypD}lhfg; gupkhw;wkilAk;. jhtuq;fSf;Fs;Ns O2, CO2 

vd;gtw;iwf; nfhz;L nry;tjw;F tpNrl njhFjpfs; fhzg;gLtjpy;iy. 

,t;thAf;fs; KOtJNk gutypdhy; mirAk;. 
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,iytha; jpwe;J %ly; nghwpKiw

fhtw;fyq;fspd; tPf;f khw;wj;jpy; ,iytha; jpwe;J %ly; jq;fpAs;sJ. 

fyq;fspDs; gpurhuzk; %yk; ePu; nry;Yk;NghJ mtw;wpd; tPf;fk; 

mjpfupj;J fyq;fs; tpuptilAk;. Mdhy; fyq;fs; vy;yhj; jpirapYk; 

rPuhf tpuptiltjpy;iy. xg;gPl;lstpy; kPs;jftw;w cl;Gwr; Rtu;fs; fhtw; 

fyq;fis tisar; nra;J xd;wpypUe;J kw;iwa fhtw;fyj;ij vjpuhf 

,Of;Fk;. tpisthfj; Jthuk; jpwf;Fk;. fhtw;fyq;fs; ePiu ,of;Fk; 

NghJ ,jd; kWjiyahf eilngWk;. tPf;fk; Fiwe;J cl;Gwr; Rtu;fs; 

Neupajhf te;J Jthuj;ij %Lk;. 

K+ cl;gha;Tf; fUJNfhs; %yk; nghwpKiw tpsf;fg;gLk;.

K+ cl;gha;Tf; fUJNfhs;

gfy; Ntisfspy; fhtw;fyq;fs; capu;g;ghf maypYs;s Nkw;Nwhy; 

fyq;fspypUe;J K+  Ij; jpul;bf;nfhs;Sk;. ,jdhy; fyq;fspd; ePuOj;jk; 

Fiwtila> #oTs;s Nkw;Nwhy; fyq;fspypUe;J gpurhuzk; %yk; 

ePu; fhtw;fyq;fis milAk;. ,jd; tpisthf fhtw;fyq;fspDs; 

tPf;fmKf;fk; mjpfupj;J> ,iytha; jpwf;Fk;. 

fhtw;fyq;fspDs; K+ nrwptiljYf;Fj; Njitahd rf;jpiaf; fhtw;fyj;jp 

Ys;s gr;iraTUkzpapy; eilngWk; xspj;njhFg;gpd; NghJ Vw;gLk; 

,yj;jpud; ,lkhw;wk; %yk; ngw;Wf;nfhs;Sk;. 

,iytha; %ly; fhtw;fyq;fspypUe;J maypYs;s Nkw;Nwhy; fyq;fSf;F 

K+ ,of;fg;gLtjhy; eilngWk;. ,J fhtw;fyj;jpypUe;J Gwg;gpurhuzk; 

%yk; ePu; ntspNaw;wg;glYf;F toptFf;Fk;. tpisthff; fhtw;fyq;fspDs; 

tPf;fKf;fk; Fiwe;J> ,iytha; %lg;gLk;. 

mg;rprpf; mkpyKk; (ABA) $l K+  cl;gha;Tg; nghwpKiwapy; gq;F 

tfpf;fpd;wJ.

tul;rpapd; NghJ ,iytha; %lypy; ABA ,d; tfpghfk;

 y ePu;g; gw;whf;Fiwf;Fj; Jyq;fyhf Ntu;fs; kw;Wk; ,iyfs; ABA I 
cw;gj;jpahf;Fk;. 

 y ,J fhtw;fyq;fspy; ,Ue;J K+ I ntspNaw;wp ,iythia %lr; 

nra;Ak;.

 y ,J jhtuj;jpd; thliyj; jLf;Fk;.

,iytha;j; njhopw;ghl;ilg; ghjpf;Fk; fhuzpfs;

 y gfypy; ,iytha; jpwe;Jk; ,utpy; ngUk;ghYk; %bAk; ,Uf;Fk;. xsp> 

fhtw;fyq;fspy; K+  ,d; nrwpthf;fiyj; J}z;Lk;.
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 y ,iytha;f;Ff; fPOs;s Fopapy; CO2 nrwptpNyw;gLk; FiwT ,iythiaj; 

jpwf;fr; nra;Ak;.

 y fhtw;fyj;jpd; mff;fbfhuk; ,iytha; jpwe;J %lypd; ehshe;j 

re;jj;ijf; fl;Lg;gLj;Jk;.

 y tul;rp> cau; ntg;gepiy> fhw;Nwhl;lk; Nghd;w #oy; jifg;Gfs; gfy; 

NtisapYk; ,iythia %lr; nra;Ak;. 

ePu; kw;Wk; fdpg;nghUs;fspd; ngWif

nfhz;L nry;yYf;fhd Njit

jiuj;jhtuq;fs; $u;g;gile;J vz;zpf;ifapy; mjpfupj;jikahy; xsp> 

ePu; kw;Wk; Nghrizg; nghUs;fSf;fhd Nghl;bAk; mjpfupj;jJ. ,jd; 

tpisthf jhtu clypd; gUkDk; rpf;fw;jd;ikAk; mjpfupj;jJ. vdNt 

ePu; kw;Wk; gjhu;j;jq;fspd; nfhz;L nry;Yiff;F vspa Kiwfs; 

Nghjhikapdhy; jhtuq;fspy; neLe;J}uf; nfhz;L nry;Yiff;fhf fho;> 

cupak; vd;gtw;iwf; nfhz;l fydpioaq;fspd; $u;g;Gf;F topNfhypaJ.

c+ k; : fho; - ePu; kw;Wk; fdpAg;Gfis NtupypUe;J mq;Fuj;jpw;Ff; 

nfhz;L nry;Yk;. 

cupak; - xspj;njhFg;G tpisnghUs;fis mit cw;gj;jp 

nra;ag;gl;l my;yJ Nrkpf;fg;gl;l ,lj;jpypUe;J Njitg;gLk; 

,lj;Jf;Ff; nfhz;L nry;Yk;. 

ePu; kw;Wk; fiuaq;fspd; mirT Kiwfs;

jhtuq;fspy; capu;;g;ghd kw;Wk; capu;g;gw;w nfhz;L nry;yy; nghwpKiwfs; 

eilngWk;. 

 ² capu;g;ghd nfhz;L nry;yy;

 ² ke;jkhd nfhz;L nry;yy;
 

 ² guty;

 ² gpurhuzk;

 ² cl;nfhs;Sif

 ² vspjhf;fg;gl;l guty;

FWe;J}uk;

 ² njhifg;gha;r;ry; - neLe;J}uk;

ke;jkhd nfhz;L nry;yy; mDNrgj;jpw;Fupa rf;jpiag; (ATP) gad;gLj;jhJ 
jd;dpr;irahf eilngWk;. rpy gjhu;j;jq;fspd; mirT ATP Ig; gad;gLj;jp 
nkd;rt;tpD}lhf eilngWk;. ,r; nrad;Kiw capu;g;ghd nfhz;L nry;yy; 

vdg;gLk;. 
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guty;

%yf;$Wfspd; njhlu;r;rpahd ,af;fj;jpdhy; ntg;gj;jpw;Fupa rf;jp vd 

miof;fg;gLk; rf;jp xd;W %yf;$Wfspy; fhzg;gLk;. ,e;j ,af;fj;jpd; 

xU tpisNt guty; MFk;. 

NtW tpirfs; ,y;yhjtplj;J> gjhu;j;jnkhd;wpd; %yf;$Wfspd; vOe;jkhd 

,af;fj;jpd; %yk; nrwpT $ba ,lj;jpypUe;J nrwpT Fiwe;j ,lj;jpw;F 

mk; %yf;$Wfspd; mirT guty; vdg;gLk;.    

xU %yf;$wpd; mirT vOe;jkhdkhdJ Mdhy; gutypy; xU $l;lk; 

%yf;$Wfspd; mirT jpirf;FupaJ. 

vdNt gutyhdJ mDNrg rf;jpiag; (ATP) gad;gLj;jhJ> jd;dpr;irahfr; 

nrwpTg; gbj;jpwDf;Nfw;g eilngWk;. nkd;rt;tpD}lhf %yf;$Wfs; 

CLGFnkdpy;> gutyhdJ nkd;rt;tpD}lhfTk; eilngWk;.

c+k; ePUk; mjpy; fiuaf;$ba gjhu;j;jq;fSk; nrYNyh]; fyr;RtupD}

lhfg; guTk;.

 KjYU nkd;rt;tpD}lhf O2,CO2 vd;gd guTk;.

gpurhuzk;

gpurhuzk; xU tpNrl tifg; gutyhFk;. xU Nju;e;J GftpLk; nkd;rt;tpD}

lhfr; RahjPd ePu; %yf;$Wfs; guty; miljy; gpurhuzk; vdg;gLk;. 

RahjPd ePu; %yf;$W vd;gJ fiuaq;fs; my;yJ Nkw;gug;GfSld; 

gpizf;fg;glhj ePu; %yf;$W MFk;.

cl;nfhs;Sif

ePu; ehl;lKs;s gjhu;j;jq;fspdhy; ePu; %yf;$Wfspd; ngsjpf Gwj;JwpQ;ry; 

cl;nfhs;Sif vdg;gLk;. 

c+k; : nrYNyhRf; fyr;Rtupdhy; ePu; %yf;$Wfs; Gwj;JwpQ;rg;gly;.

vspjhf;fg;gl;l guty; 

nkd;rt;Tf;Ff; FWf;fhf ePl;bf; nfhz;bUf;Fk; flj;Jk; Gujj;jpd; 

cjtpAld; ePUk; ePu; ehl;lKs;s fiuaq;fSk; nkd;rt;tpD}lhf ke;jkhf 

mirjy; vspjhf;fg;gl;l guty; vdg;gLk;. 

flj;Jk; Gujq;fs; kpfTk; jw;rpwg;ghdit. ,it rpy gjhu;j;jq;fis 

kl;LNk flj;jf;$bad. ,e;j mirTk; nrwpTg;gbj;jpwDf;Nfw;gNt ke;jkhf 

eilngWk;. 
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cU 4.15 vspjhf;fg;gl;l guty; nrad;Kiw

fyg;Gwk;ghd ntsp

fyj;jf ntsp

fynkd;rt;T

Gujf; fhy;;tha;

fhtpg; Gujq;fs;

njhifg;gha;r;ry;

mKf;fg; gbj;jpwDf;Nfw;g jputKk; gjhu;j;jq;fSk; (nkhj;jf; fiury;) 

mirjy; njhifg;gha;r;ry; vdg;gLk;. njhifg; gha;r;ry; gjhu;j;jq;fis 

vg;NghJk; cauKf;fg; gpuNjrj;jpypUe;J jhoKf;fg; gpuNjrj;Jf;Ff; flj;Jk;. 

,J neLe;J}uf; flj;jy; KiwahFk;. ,g;gha;r;ry; nkd;rt;TfspD}lhf 

eilngwhJ. mj;Jld; gutiy tpl kpff; $Ljyhd fjpapy; eilngWk;. 

,k;Kiwf; flj;jyhdJ fiuar; nrwpTg; gbj;jpwdpy; jq;fpapUg;gjpy;iy. 

ePuOj;j vz;zf;fU

fiuar; nrwpT> gpuNahfpf;fg;gLk; mKf;fk; vd;gtw;why; Msg;gLtJk; ePu; 

ghAk; jpiria vjpu;T $wf; $baJkhd ePupd; ngsjpfg; gz;G ePuOj;jk; 

vdg;gLk;. ePuOj;jkhdJ ePu;%yf;$Wfspd; mOj;jrf;jpAld; njhlu;ghdJ. 

ePiuf; nfhz;Ls;s ve;j xU njhFjpf;Fk; ePuOj;jk; ,Uf;Fk;. ePupd; 

gha;r;rYf;Fj; jil ,y;yhjNghJ RahjPd ePuhdJ cau; ePuOj;jKs;s 

gpuNjrj;jpypUe;J jho; ePuOj;jKs;s gpuNjrj;ij Nehf;fp mirAk;. 

ePuOj;jk; ψ ,dhy; Fwpf;fg;gLk;. ψ mstplg;gLk; myF nkfhg];fhy; 

(MPa). epak epge;jidapy; (fly; kl;lj;jpYk; miw ntg;gepiyapYk;) 

tspkz;lyj;Jf;Fj; jpwe;J itf;fg;gl;Ls;s ghj;jpuj;jpDs; cs;s J}a 

ePupd; ψ vNjr;irahf O MPa MFk;. 

fiuar;nrwpTk; ngsjpf mKf;fKk; ePuOj;jj;ijg; ghjpf;Fk;. ePuOj;j 

rkd;ghlhdJ>

ψ = ψs + ψp 

ψ  = ePuOj;jk;

ψs   = fiua mOj;jk;

ψp   = mKf;f mOj;jk;
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fiua mOj;jk;

fiua mOj;jk; (ψs) xU fiurypd; %yu;j;jpwDf;F Neu;tpfpj rkdhdJ. 

(ψs gpurhuz mOj;jk; vdTk; miof;fg;gLk;. fiuaq;fs; gpurhuzj; 

jpiriag; ghjpf;Fk;)

jhtuq;fspy; cs;s fiuaq;fs; nghJthff; fdpAg;G mad;fSk; 

nty;yq;fSkhFk;.

J}aePupd; ePuOj;jk; O MPa

ePupDs; fiuaq;fs; Nru;f;fg;gLk; NghJ mit ePu; %yf;$WfSld; gpize;J> 

RahjPd ePu; %yf;$Wfisf; Fiwj;J tpLtjdhy; ePupd; mirAk; jfT> 

Ntiyahw;Wtjw;fhd Mw;wy; vd;gd Fiwf;fg;gLk;. 

,jdhy; fiua mjpfupg;G> ePuOj;jj;jpy; xU kiwahd jhf;fj;ij Vw;gLj;Jk;. 

MfNt xU fiurypd; ψs  vg;NghJk; xU kiwahd ngWkhdj;ijf; 

nfhz;bUf;Fk;. fiuar; nrwpT mjpfupj;jhy; ψs $ba kiwg;ngWkhdj;ij 

vLf;Fk;.

c+ k; 0.1 M nty;yf;fiurypd; ψs  - 0.23 MPa MFk;.

mKf;f mOj;jk; (ψp)

mKf;f mOj;jk; (ψp) vd;gJ xU fiurypd; kPJs;s ngsjpf mKf;fk; 

MFk;. ψp tspkz;ly mKf;fj;Jf;Fr; rhu;ghf Neu;g; ngWkhdKs;sjhf 

my;yJ kiwg; ngWkhdKs;sjhf ,Uf;fyhk;. 

c+k; fho;f; fyd;fs; ,Oitf;Fl;gl;bUg;gjhy; mtw;wpd; ψp toikahf            

-2 MPa I tplf; Fiwthf ,Uf;Fk;. (kiw mKf;fk;) 

capUs;s fyq;fs; toikahfg; gpurhuzk; %yk; ePiu cs;nsLg;gjhy; 

Neu;g;ngWkhdKs;s mKf;fj;jpd; fPo; ,Uf;Fk;. vdNt capUs;s fyq;fspd; 

ψp  NeuhdJ. 

fy cs;slf;fq;fs; KjYUnkd;rt;itf; fyr;RtUf;F vjpuhf 

mOj;Jfpd;wd. gpd;du; mJ KjYUtj;jpw;F vjpuhf mOj;Jfpd;wJ. ,jdhy; 

tPf;f mKf;fk; vd miof;fg;gLk; mKf;fk; Njhw;Wtpf;fg;gLfpd;wJ. tPf;f 

mKf;fk; mjpfupf;Fk; NghJ fyj;jpd; ψ ck; mjpfupf;Fk;.

fynkhd;wpd; ePuOj;jk;

fynkd;gJ ePiuf; nfhz;l xU njhFjpahFk;. vdNt mjw;F xU 

ePuOj;jk; ,Uf;Fk;. KjYUtk; fiuaq;fisf; nfhz;Ls;s xU fiury; 

njhFjpahFk;. vdNt mjw;F fiua mOj;jk; (ψs) xd;W ,Uf;Fk;. 

,J kiwg; ngWkhdj;ijf; nfhz;lJ. ψs  ,d; fhuzkhf fyj;jpd; ψ 

Fiwf;fg;gLk;.
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tPf;f mKf;fj;jpdhy; KjYUtj;jpd; cs; mKf;fk; mjpfupf;ff; fyj;jpd; 

mKf;f mOj;jk; (ψp) mjpfupf;fpd;wJ. ψp ,d; fhuzkhf fyj;jpd; ψ 
mjpfupf;Fk;.

vdNt> fyj;jpd; ePuOj;jk; (ψ) gpd;tUk; rkd;ghl;lhy; jug;gLk;. 

   ψ =  ψs+ ψp

fynkd;rt;Tf;Ff; FWf;fhf Gd;ntw;wplKs;s fyj;jpDs; ePupd; cl;nry;Yif

fynkhd;W fiurnyhd;wpDs; ,lg;gl;lhy;> ePuirtpd; jpirahdJ 

Gwf;fiurypdJk; KjYUtj;jpdJk; ePuOj;jj;jpy; jq;fpAs;sJ.

Kw;whfj; jsu;e;j fynkhd;iw vLj;jhy; (ePupog;gpd; tpisthf) fyj;jpd; 

ψp g+r;rpakhFk;.

 ψp   = O

        / ψs   = ψ

J}aePupd; ψs g+r;rpak;. fiuaq;fs; Nru;f;fg;gLk; NghJ ψs  ,d; kiwg; 

ngWkhdk; mjpfupf;fpd;wJ. my;yJ ψs $Ljyhd kiwg; ngWkhdj;ij 

vLf;fpd;wJ. ,j; jsu;e;j fykhdJ mjid tpl cau; fiuar; nrwpT 

nfhz;l ($Ljyhd kiwg;ngWkhdKs;s fiua mOj;jk;) fiurypDs; 

,lg;gLk;NghJ> Gwf;fiury; Fiwe;j ePuOj;jj;ijf; nfhz;bUg;gjhy; 

($ba kiwg; ngWkhdk;) ePuhdJ fyj;jpypUe;J ntspNa guTk;. fyj;jpd; 

KjYUtk; RUq;fp fyr;RtupypUe;J ,Of;fg;gLk;. ,r;nrad;Kiw 

KjYUr;RUf;fk; vdg;gLk;.

,j; jsu;e;j fykhdJ> J}aePupy; (ψ = O MPa) ,lg;gLtijf; fUJk; NghJ>

fyj;jpYs;s fiuaq;fspd; fhuzkhfj; J}aePiu tplf; Fiwe;j ePuOj;jk; 

mf;fyq;fSf;Ff; fhzg;gLk;. vdNt gpurhuzk; %yk; ePuhdJ fyj;jpDs; 

nry;Yk;. KjYUtk; tPq;f Muk;gpj;J KjYUnkd;rt;it fyr;RtUf;F 

vjpuhf mOj;Jk;. Fiw kPs;jd;ikAila fyk; tPf;f mKf;fj;ijg; 

gpuNahfpj;J mKf;fg;gl;l KjYUtj;ij itj;jpUf;Fk;. vdNt ψp 
gbg;gbahf mjpfupf;Fk;.

Mff;$basT ψp  ngWkhdk; fyj;jpd; ψs f;Fr; rkdhf ,Uf;Fk;. vdNt 
ψ  g+r;rpakhFk;. ,J Gwf;fiurypd; ePuOj;jkhd O MPa f;Fr; rkdhFk;. 
,jdhy; xU ,af;f rkepiy Njhw;Wtpf;fg;gl;L> NkYk; ePupd; epfumirT 

eilngwhJ. fyk; ψp ,d; Mff;$ba ngWkhdj;ij va;Jk; NghJ 

(fyj;jpd; ψs f;F ,J rkdhdJ) fyk; Kw;whf tPq;fpa epiyapYs;sJ 

vdg;gLk;. (,aw;ifapy; Kw;whf tPq;fpa fyKk; Kw;whfj; jsu;e;j fyKk; 

fhzg;gLtjpy;iy)
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vdNt ituQ; nrwpahj ,ioaq;fs; ePuOj;jk; $ba fiurypy; itf;fg;gLk; 

NghJ tpiwg;Gw;Wf; fbdkhfp tpLk;. vdNt tPf;fmKf;fk; ituQ;nrwpahj 

g+z;Lj; jhtuq;fspy; Mjhuj;jpw;F cjTk; fyePl;rpf;Fk; tPf;fmKf;fk; 

Kf;fpakhdJ. tPf;fk; ,of;fg;gLjyhy; ,iyfs; kw;Wk; jz;Lfspy;       

J}q;Fk; epiyahd thly; Vw;gLk;. 

kz;zPu;f;fiurypypUe;J jhtuNtUf;F ePu; kw;Wk; fdpg;nghUs;fspd; mirT

Ntupd; Ntu; Edpf;F mz;ikapYs;s fyq;fs; Kf;fpakhdit. Vnddpy; 

ePu;> fdpAg;G vd;gtw;wpd; ngUk;ghyhd mfj;JwpQ;ry; mq;NfNa eilngWk;. 

,g;gpuNjrj;jpYs;s Nkw;Nwhy; fyq;fs; ePiu CLGftplf; $bad. gy 

Nkw;Nwhw; fyq;fs; Ntu;kapu;fshf tpaj;jkile;jpUf;Fk;. jkJ Nkw;gug;ig 

mjpfupj;jjd; %yk; ngUksT ePiu Ntu; mfj;JwpQ;Rtjw;F Ntu;kapu;fs; 

fhuzkhdit. 

kz; Jzpf;iffSld; neUf;fkhfg; gpizf;fg;glhj ePu; %yf;$WfisAk; 

mjpy; fiue;j fdpg;nghUs; mad;fisAk; nfhz;l kz;zPu;f; fiuriy 

Ntu;kapu;fs; mfj;JwpQ;Rfpd;wd. ,e;j mfj;JwpQ;ryhdJ KjYU 

nkd;rt;Tf;Ff; FWf;fhf eilngWk;. ePuhdJ nrwpTg;gbj;jpwDf;Nfw;g 

eilngWk; xU ke;jkhd mirthd gpurhuzk; %yk; Ntu;kapiu milAk;. 

Mdhy; Ntu;kapu;fspy; fdpg;nghUs; mad;fspd; nrwpthdJ kz;zPu;f; 

fiurypdij tpl mjpfkhdJ. kz;zPu;f; fiurypy; cs;sij tpl 

Ntu;kapu;f; fyq;fspDs; cs;s K+ nrwpT 100 klq;F mjpfkhFk;. vdNt 

fdpg;nghUs; mad;fspd; nfhz;L nry;yy; nrwpTg; gbj;jpwDf;F vjpuhf 

capu;g;ghf eilngWk;.

kz;zPu;f; fiuryhdJ Nkw;Nwhw; fyq;fspd; ePu;ehl;lKs;s fyr;Rtu;fspD}

lhfTk; mfj;JwpQ;rg;gl;L fyr;Rtu;fs; kw;Wk; fyg; Gwk;ghd ,ilntspfspD}

lhf Ntupd; Nkw;gl;ilf;Fs; RahjPdkhff; flj;jg;gLk;. 

Miuf;Fupa flj;jy;

kz;zpypUe;J cl;GFe;j ePUk; fdpg;nghUs;fSk; Ntupd; Nkw;gl;ilapD}

lhf fhio miljy; Miuf;Fupa flj;jy; vdg;gLk;.

Nkw;gl;ilapd; cl;Gwkhff; fhzg;gLk; fyq;fspd; gilahd mfj;Njhy; 

Nkw;gl;ilapypUe;J fyd; cUisf;Fs; nry;Yk; fdpg;nghUs;fspd; 

Nju;Tf;Fupa ghijapd; ,Wjpr; Nrhjidr; rhtbahfj; njhopw;gLfpd;wJ. 

fyr;Rtu;fs;> fyg; Gwk;ghd ,ilntspfspD}lhf Ntiu milAk; 

midj;Jg; gjhu;j;jq;fSk; mfj;Njhypd; nkd;rt;Tfisf; flf;f Ntz;Lk;. 

,jdhy; Njitaw;w gjhu;j;jq;fs; Nju;Tf;Fupa Kiwapy; tpyf;fg;gLk;.
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Miuf;Fupa flj;jypy; %d;W ghijfs; gq;Fgw;Wfpd;wd. mitahtd>

1. mg;Nghgpsh];bf; ghij

2. rpk;gpsh];bf; ghij

3. nkd;rt;Tf;Ff; FWf;fhd ghij

mg;Nghgpsh];bf; ghij 

capUs;s fyq;fspd; KjYUnkd;rt;Tf;F ntspahd midj;ijAk; 

mg;Nghgpsh];bf; ghij nfhz;bUg;gJld; fyr;Rtu;fs;> fyg; Gwk;ghd 

,ilntspfs;> fyd; %yfq;fs; kw;Wk; Fow;Nghypfs; Nghd;w ,we;j 

fyq;fspd; cs;splq;fs; vd;gtw;iw cs;slf;fpaJ. 

ePUk; fiuaq;fSk; fyr;Rtu;> fyg;Gwk;ghd ,ilntsp vd;gtw;wpd; 

njhlu;r;rp topNa mirjy; mg;Nghgpsh];bf; ghij MFk;. 

Ntu;kapu;fspd; ePu; ehl;lKs;s Rtu;fshy; kz;zPu;f; fiury; cs;nsLf;fg; 

gLjy; mg;Nghgpsh];l;bw;fhd Eioit Vw;gLj;Jfpd;wJ. ePUk; 

fdpg;nghUs;fSk; gpd;du; Rtu;fspd; jhaq;fs;> fyg; Gwk;ghd ,ilntspfs; 

vd;gtw;wpD}lhf Nkw;gl;ilapDs; guty; milfpd;wd.

fg;ghupf;fPyq;fs; vd miof;fg;gLk; mfj;Njhw; fyq;fspd; FWf;Fr;RtupYk; 

Miuf;Fupa RtupYk; mike;Js;s jilapdhy; mfj;Njhy; mg;Nghgpsh];bf; 

ghijiaj; jLf;fpd;wJ. fg;ghupf;fPynkd;gJ ePu; kw;Wk; fdpAg;Gf;fis 

cl;Gftplhj Rgupdhy; Mf;fg;gl;l gl;bahFk;. vdNt> ePu; kw;Wk; 

fdpg;nghUs;fs; mfj;Njhiyf; fle;J mg;Nghgpsh];bf; ghijapD}

lhf> fyd; cUisia milaKbahJ. vdNt ePUk; fdpg;nghUs;fSk; 

fydpioaj;ij miltjw;F Kd;du;> Nju;e;J GftpLk; KjYU nkd;rt;itf; 

flf;Fk; NghJ Njitaw;w gjhu;j;jq;fSk; er;Rg; gjhu;j;jq;fSk; 

cs;nsLf;fg;gl khl;lhJ. NkYk; mfj;NjhyhdJ fhopDs; nrwpthf;fg;gl;l 

fiuaq;fs; kz;zPu;f;fiurypDs; kPz;Lk; frptijj; jLf;Fk;.

rpk;gpsh];bf; ghij

rpk;gpsh];l;lhdJ jhtuj;jpd; midj;J capUs;s fyq;fspdJk; 

FopaTUj;jhaj;jpd; (irw;Nwhnrhy;ypdJ) nkhj;jj; jpzpitAk; mtw;iw 

,izf;Fk; FopaTUTf;Fupa fhy;thahd KjYU ,izg;igAk; 

cs;slf;fpaJ.

rpk;gpsh];bf; ghijapy; ePUk; fiuaq;fSk; FopaTUj;jhaj;jpd; njhlu;r;rp 

topNa mirAk;. jhtuq;fspDs; gjhu;j;jq;fs; Kjy;Kiw cl;nry;Yk;NghJ 

xUKiw kl;LNk KjYUnkd;rt;it ,g; ghij flf;f NeUk;. xU 

fyj;jpDs; nrd;w gpd;G gjhu;j;jq;fs; xU fyj;jpypUe;J kw;iwa fyj;Jf;F 

KjYU ,izg;gpD}lhf mirAk;.
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nkd;rt;Tf;Ff; FWf;fhd ghij

nkd;rt;Tf;Ff; FWf;fhd ghijapy; ePUk; fiuaq;fSk; xU fyj;jpypUe;J 

ntspNawp mLj;j fyj;ij milAk;NghJ kPz;Lk; KjYUnkd;rt;itf; 

flf;fNtz;bapUf;Fk;. 

mg;Nghgpsh];;l; topNa kz;zPu;f;fiury; mirAk; NghJ rpy ePu; %yf;$Wfs; 

kw;Wk; fdpg;nghUs;fs; Nkw;Nwhy;> Nkw;gl;il vd;gtw;wpd; fyq;fspd; 

KjYUtj;ij mile;J gpd;du; rpk;gpsh];l; ghijapD}lhf mirayhk;.

rpy gjhu;;;j;jq;fs; xd;Wf;F Nkw;gl;l ghijfisAk; gad;gLj;jyhk;. 

mg;Nghgpsh];bf; ghijapNyNa flj;jypw;Ff; Fiwthd jil epyTtjhy; 

mg;Nghgpsh];bf; ghijapD}lhff; $Ljyhd ePUk; fdpg;nghUs;fSk; 

flj;jg;gLfpd;wd. 

<w;wpy; ePUk; fdpg;nghUs;fSk; fhopd; Fow;Nghypfs; kw;Wk; fyd; 

%yfq;fisr; nrd;wilAk;. ,e; ePu; flj;Jk; fyq;fs; Kjpu;r;rpAWk; NghJ 

KjYUtj;ij ,og;gjhy; ,itAk; mg;Nghgpsh];l;bd; xU gFjpahFk;. 

mfj;Njhw; fyq;fSk; fydpioaj;jpd; capUs;s fyq;fSk; mtw;wpd; 

KjYUtj;jpypUe;J fdpg;nghUs; mad;fisj; jkJ fyr;Rtu;fspy; 

ntsptpLk;. rpk;gpsh];l;bypUe;J mg;Nghgpsh];l;bw;Ff; fiuaq;fs; 

flj;jg;glypy; guty;; kw;Wk; capu;g;ghd nfhz;Lnry;yy; vd;gd gq;Fgw;Wk;. 

gpd;du;> ePUk; fdpg;nghUs;fSk; Fow;Nghyp kw;Wk; fyd; %yfq;fis 

mile;J mg;Nghgpsh];bf;; ghijapD}lhf kl;Lk; njhifg; gha;r;rypdhy; 

mq;Fuj;njhFjpia milAk;. 

xU jhtuj;jpy; ePupdJk; fdpg;nghUs;fspdJk; Nky;Nehf;fpa mirT

fyd; cUisia milAk; ePUk; fdpg;nghUs;fSk; jhtuj;jpd; 

Nkw;gFjpfis Nehf;fpf; flj;jg;gly; fho;r; rhw;Nww;wk; vdg;gLk;. 

fhopYs;s ePUk; mjpy; fiue;j fdpg;nghUs;fisAk; nfhz;l fho;r;rhwhdJ. 

gutiy tpl kpf tpiuthd njhifg; gha;r;rypdhy; flj;jg;gLfpd;wJ. 

fho;r; rhw;Nww;wj;jpy; gq;Fnfhs;Sk; nrad;Kiwia tpsf;f> gpizT 

- ,Oitf; fUJNfhs; Kd;itf;fg;gLfpd;wJ. ,f; fUJNfhspd; gb> 

MtpAapu;g;G fho;r; rhw;Nww;wj;jpw;fhd ,Oitia toq;f> ePu; %yf;$Wfspd; 

gpizT ,e;j ,Oitia mq;Fuj;jpypUe;J Ntu; tiuAs;s fhopd; 

KOePsj;jpd; topNaAk; flj;Jfpd;wJ. vdNt> fho;r;rhwhdJ rhjhuzkhf 

,Oitf;Fl;gl;bUf;Fk;. (kiwahd mKf;fk;)

kiwahd mKf;f mOj;jk; ePuOj;jg;gbj;jpwdpw;Nfw;g ePiuf; fhopD}lhf 

Nky; Nehf;fp mirar; nra;tjpy; cjTfpd;wJ. 
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xl;lw;gz;Gk; gpizTk; njhifg;gha;r;ryhy; eilngWk; ePupd; flj;jypy; 

Jiz epw;Fk;. cau; xl;lw;gz;gpdhy; ePu; %yf;$Wfs; fho;r;RtupYs;s 

nrYNyh]; %yf;$Wfshy; ftug;gLk;. ePu; %yf;$WfspilNa fhzg;gLk; 

Ijurd; gpizg;gpdhy; ePu; %yf;$Wfspd; gpizT toikf;F khwhf 

cau;thdJ. vdNt fho;f;fyd;> Fow;Nghyp vd;gtw;wpDs;Ns xU 

njhlu;r;rpahd ePu; epuy; Njhd;Wk;. ePupd; cilahj rq;fpypapD}lhf kl;LNk 

MtpAapu;g;G ,Oitia fPNo Ntu; tiu tpupthf;f KbAk;. 

,iyeLtpioaf; fyq;fspypUe;J ePu; Mtpahf mf;fyq;fspy; ePuOj;jk; 

Fiwtjhy; ,iyf;fhk;Gf; fyq;fspy; ,Ue;J ,iyeLtpioaf; fyj;ij 

Nehf;fp ePu; mirAk;. ,J ,iyf;fhk;Gf; fyq;fspd; ePuOj;jj;ijf; 

Fiwf;Fk;. ,e;j MtpAapu;g;G ,Oitahy; gpd;du; ePuhdJ Nky;Nehf;fp 

,Of;fg;gLk;. 

fho;r;rhwhdJ mKf;f mOj;j NtWghl;lhy; ,Of;fg;gLfpd;wJ. vdNt 

fhopDs; ePuOj;jg; gbj;jpwdhdJ mbg;gilapy; xU mKf;fg; gbj;jpwd; 

MFk;.

fho;r;rhwpYs;s ,Otpir ,iyfspypUe;J Ntu;Edpfs; kw;Wk; kz;zpYs;Sk; 

$lf;  flj;jg;gLk;. vdNt> jhtu clypD}lhf kz;zPu;f;fiurYf;Fk; 

tspkz;lyj;Jf;FkpilNaAs;s ePuOj;jg;gbj;jpwd; GtpaPu;g;Gf;F vjpuhd 

fho;r; rhw;Nww;wj;jpy; cjTfpd;wJ.

fho;r;rhiw Nky;Nehf;fp cau;j;jj; jhtuq;fSf;Fr; rf;jp Njitg;gLtjpy;iy.

Ntu;fspDs; fdpg;nghUs; mfj;JwpQ;ry; nghwpKiw

gpujhdkhf kz;zPu;f; fiurypypUe;J jhtu Ntu;fshy; fdpg;nghUs; 

mad;fs; capu;g;ghf mfj;JwpQ;rg;gLfpd;wd. Nkw;Nwhw; fyq;fs; ePiu 

CLGftplf; $bad. gy Nkw;Nwhw; fyq;fs; jpupgile;J Ntu;kapu;fisj; 

Njhw;Wtpj;jpUf;Fk;. jdpf;fyf; fl;likg;ghd Ntu;kapu;f; fyq;fs; kz;zPu;f; 

fiurypypUe;J fiue;j fdpg;nghUs; mad;fis mfj;JwpQ;Rk;. kz;zPu;f; 

fiury;> Ntu;kapu;f;fyq;fspd; fyr;rhiw tplf; Fiwe;j nrwptpy; 

mad;;fisf; nfhz;bUf;Fk;. vdNt mfj;JwpQ;ryhdJ nrwpTg;gbj;jpwDf;F 

vjpuhf capu;g;ghf eilngWk;. 

cupaj;jpy; gjhu;j;jf; nfhz;L nry;yypd; gq;Fnfhs;Sk; nrad;Kiw 

cupaf; nfhz;L nry;yypy; mbg;gilr; rpwg;gpay;Gfs;

cupa ,ioaj;jhy; Nkw;nfhs;sg;gLk; xspj;njhFg;G tpisnghUs;fspd; 

flj;jy; cupaf; nfhz;Lnry;yy; vdg;gLk;. 
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mq;fpnah];Ngu;k;fspy; cupaj;jpd; nea;aupf;Foha; %yfq;fs; cupaf; 

nfhz;Lnry;yYf;fhf rpwj;jyile;j fyq;fshFk;. 

nea;aupf;Foha;fspD}lhfg; ghAk; ePu;f;; fiuryhd cupar;rhW Rf;FNuhirf; 

nfhz;bUg;gjdhy; (epiwg;gb 30%) gpujhdkhf fho;r;rhwpypUe;J 

NtWgLfpd;wJ. ,J NkYk; mkpNdhmkpyq;fs;> XNkhd;fs;> fdpg;nghUs;fs; 

vd;gtw;iwAk;; nfhz;bUf;fyhk;.

cupar;rhW nty;yk; cw;gj;jpahFk; ,lq;fspypUe;J nty;yk; 

gad;gLj;jg;gLk; ,lk; my;yJ Nrkpg;gplj;jpw;F mirAk;. vdNt> nty;y 

%yj;jpypUe;J nty;yj; jhopia Nehf;fp ,f; nfhz;Lnry;yy; eilngWk;. 

xspj;njhFg;G %yk; my;yJ khg;nghUis cilg;gjd; %yk; nty;yj;jpd; 

epfu cw;gj;jpahsuhff; fhzg;gLk; xU mq;fk; nty;y %yk; vdg;gLk;. 

jhtu ,iyfs; %ykhfTk; tsUk; Ntu;fs;> jz;Lfs;> mUk;Gfs;> goq;fs; 

vd;gd jhopahfTk; fhzg;gLk;. Kfpo;fs;> Fkpo;fs; Nghd;w Nrkpg;G 

mq;fq;fs; mtw;wpd; njhopw;ghl;ilg; nghWj;J %ykhfNth my;yJ 

jhopahfNth fhzg;glyhk;. 

cupaf; nfhz;Lnry;yy; nghwpKiw

mz;ikapYs;s nty;y %yq;fspypUe;J jhopfs; toikahf nty;yj;ijg; 

ngw;Wf;nfhs;Sk;. xt;nthU nea;aupf;FohapdJk; nfhz;Lnry;yypd; jpir> 

mf;Fohahy; ,izf;fg;gLk; nty;y%yq;fspdJk; nty;yj;jhopfspdJk; 

miktplj;ijg; nghWj;jJ. vdNt> maypYs;s nea;aupf;Foha;fs; 

ntt;NtW miktplq;fspy; Muk;gpj;J> KbTWnkdpy; mtw;wpD}lhf 

cupar;rhW vjpu;j;jpirfspy; flj;jg;glyhk;. 

nty;yf; nfhz;Lnry;yypd; Kjw;gb nea;aupf;Foha; %yfq;fspDs; 

RikNaw;Wjy; my;yJ nfhz;Lnry;Yjy; MFk;. rpy ,dq;fspy; 

,iyeLtpioaf; fyq;fspypUe;J nty;yq;fs; KjYU ,izg;gpD}lhf 

rpk;gpsh];l; ghijapy;  nea;aupf;Foha; %yfq;fis milfpd;wd. 

mNdfkhd jhtuq;fspy; cupaj;jpDs; nty;yk; mirtjw;F capu;g;ghd 

nfhz;Lnry;yy; Njitg;gLfpd;wJ. Vnddpy;> Rf;FNuhrhdJ ,iy 

eLtpioaf;fyq;fis tpl nea;aupf;Foha; %yfq;fs; kw;Wk; Jizf; 

fyq;fspDs; $ba nrwptpy; fhzg;gLk;. 

Rf;FNuhR nea;aupf;Fohapd; jhop Kidapy; Rikapwf;fg;gLfpd;wJ. 

,r;nrad;Kiw mq;fk;> ,dk; vd;gtw;iwg; nghWj;J NtWgLk;. vdpDk; 

jhopapy; RahjPd nty;yq;fspd; nrwpT vg;NghJk; nea;aupf;Fohia tplf; 

Fiwthf ,Uf;Fk;. Vnddpy; Rikapwf;fg;gl;l nty;yq;fs; jhopapYs;s 

fyq;fspd; tsu;r;rp kw;Wk; mDNrgq;fspd;NghJ gad;gLj;jg;gl;LtpLk; 

my;yJ khg;nghUs; Nghd;w fiuahj gy;gFjpakhf khw;wg;gl;L tpLk;. 
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nrwpTg; gbj;jpwdpd; tpisthf nty;y %yf;$Wfs; cupaj;jpypUe;J 

jhopia Nehf;fpg; guty; milAk;. ePu; gpurhuzk; %yk; mijj; njhlu;e;J 

nry;Yk;.

cupar;rhW %yj;jpypUe;J jhopf;F 1m / hr vd;w tPjj;jpy; mirfpd;wJ. 

mirthdJ Neuhd mKf;fj;jhNyw;gLk; njhifg; gha;r;ryhy; eilngWk;. 

,J mKf;fg; gha;r;ry; vdg;gLk;. 

mq;fpnah];Ngu;k;fspy; cupaf; nfhz;Lnry;yy; mKf;fg;gha;r;ry; 

fUJNfhshy; tpsf;fg;gLfpd;wJ. ,jpy; gpd;tUk; nrad;Kiwfs; eilngWk;. 

1. %yj;jpy; cs;s nea;aupf; Foha; %yfj;jpDs; eilngWk; nty;yq;fspd; 

RikNaw;wk; nea;aupf;FohapDs; ePuOj;jj;ijf; Fiwf;fpd;wJ.

2.  ,J nea;aupf; FohapDs; fhopypUe;J gpurhuzk; %yk; ePiu Vw;fr; 

nra;Ak;.

3.  ,t;thW ngw;Wf;nfhs;sg;gl;l ePuhdJ> Neuhd mKf;fj;ijg; gpwg;gpj;J 

cupar;rhiwf; Foha; topNa ghar; nra;fpd;wJ. 

4. jhopapy; eilngWk; nty;yq;fspd; Rikapwf;fKk; gpd;tpisthf 

Vw;gLfpd;w> cupaj;jpypUe;J fhOf;fhd ePupog;Gk; mq;F mKf;fj;ijf; 

Fiwf;fpd;wd. 

fho;f; 

fyd; cupa nea;aupf;Foha;

%yk; (,iy)

Neuhd mKf;fj;jhy; Vw;gLk; 

njhifg; gha;r;ry;

Rf;FNuhR

ePu;

jhop

(Nrkpg;G Ntu;f;fyk;)

kiwahd mKf;fj;jhNyw;gLk; 

njhifg; gha;r;ry;

cU 4.16 cupaf; nfhz;Lnry;yy; nghwpKiw

jhtuq;fspy; ePupog;Gr; nrad;Kiw 

MtpAapu;g;G

jhtu clypd; ,iyfs; kw;Wk; fhw;Wf;Fupa gFjpfspypUe;J ePuhdJ 

ePuhtpahfg; guty; %yk; ,of;fg;gLjy; MtpAapu;g;G vdg;gLk;.

jhtuq;fspy; ,e;j ePupog;G gpujhdkhf eilngWtJ> 
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,iythapD}lhf - ,iytha;f;Fupa MtpAapu;g;G 

Xustpw;Fg; Gwj;NjhypD}lhf - Gwj;NjhYf;Fupa  MtpAapu;g;G 

gl;ilthapD}lhf - gl;iltha;f;Fupa MtpAapu;g;G

Vwj;jho 95 % ePu; jhtuq;fspy; ,iytha;f;Fupa MtpAapu;g;G %yNk 

,of;fg;gLfpd;wJ. 

gfy; Ntisfspy; fyj;jpilahd fhw;wpilntspfspYs;s tsp <uypg;ghd 

fyr;Rtu;fSld; njhLifAw;wpUg;gjdhy; ePuhtpahy; epuk;gyile;jpUf;Fk;. 

rhjhuzkhfj; jhtuj;jpw;F ntspNaAs;s tsp> cs;Ns fhzg;gLtij tpl 

cyu;e;jJ. ,jdhy; ntspNaAs;s tspapd; ePuOj;jk; cs;NsAs;s tspapd; 

ePuOj;jj;ij tplf; FiwthdJ. vdNt jhtuj;jpd; fhw;wpilntspfspYs;s 

ePuhtp ePuOj;jg;gbj;jpwdpw;Nfw;g guty; mile;J jhtuj;jpypUe;J 

ntspNaWk;;. 

,iytha;f;Fupa MtpAapu;g;G

,iyfspd; fyd;fl;bYs;s fhopD}lhf ePu; nfhz;L tug;gl;L> ,iy 

KOtJk; Ez;zpa fpisnfhz;l tiyaikg;gpD}lhfg; guTk;. 

,f;fpisfs; Fiwe;jsT ypf;dpd; gbTs;s xd;W my;yJ xU rpy 

fho;f;fyd;fs; my;yJ Fow;Nghypfspy; KbtilAk;. vdNt ePuhdJ 

,yFthf mtw;wpd; nrYNyh]; RtupD}lhf ,iyeLtpioaf;fyq;fis 

milAk;. ePuOj;jg;gbj;jpwDf;Nfw;g ePuhdJ ,iyeLtpioaf; fyq;fspD}

lhf mg;Nghgpsh];l;;> rpk;gpsh];l;> nkd;rt;Tf;Ff; FWf;fhd ghij 

vd;gtw;wpdhy; mirAk;. 

gpd;du; ,iyeLtpioaf; fyq;fspd; <uypg;ghd RtupypUe;J ePu; Mtpahfp 

fyj;jpilf; fhw;wpilntspfisf; Fwpg;ghf ngupa ,iytha;f;Ff; fPohd 

fhw;wpilntspfis milAk;.

,q;fpUe;J ePuhtp ,iythapD}lhf tspkz;lyj;Jf;Fg; guty; milAk;.

,iyia mLj;J nky;ypa gilahyhd epiyahd tsp fhzg;gLk;. ,jD}

lhf ePuhtp guty; mile;J> mirAk; fhw;wpdhy; nfhz;L nry;yg;gLk;.

epiyahd gilapypUe;J ,iyeLtpioaf; fyq;fSf;F xU guty; 

gbj;jpwd; fhzg;gLk;;. xt;nthU ,iythAk; mjidr; #o xU guty; 

gbj;jpwid my;yJ guty; Xl;ilf; nfhz;bUf;Fk;. epiyahd tspapy; 

maypYs;s ,iytha;fspd; guty; XLfs; Nkw;nghUe;jp xU xl;Lnkhj;jg; 

guty; Xl;il (gilia) Mf;Fk;. guty; Xl;bd; jbg;G> ,iyapd; Nkw;gug;G 

,ay;Gfs;> fhw;wpd; Ntfk; vd;gtw;wpy; jq;fpapUf;Fk;. 
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MtpAapu;g;G tPjj;ijg; ghjpf;Fk; fhuzpfs;

1. xspr; nrwpT  

2. ntg;gepiy 

3. <ug;gjd;  

4. fhw;wpd; Ntfk;  

5. CO2 ,d; nrwpT  

6. kz;zpy; fpilf;ff; $ba ePu; 

xspr; nrwpT

,iytha; xsp cs;s Ntisapy; jpwe;Jk; ,Ul;by; %bAk; fhzg;gLk; 

xspr;nrwpT mjpfupg;Gld; MtpAapu;g;G tPjKk; mjpfupf;Fk;.

ntg;gepiy

xspAs;s Ntisapy;> MtpAapu;g;gpy; ghupa tpisit Vw;gLj;Jk; Gwf;fhuzp 

ntg;gepiyahFk;. ntg;gepiy caUk; NghJ> ,iyeLtpioaf; fyq;fspy; 

,Ue;J ePuhtpahFk; tPjk; mjpfupj;J> ,iyapd; #oy; ePuhtpahy; 

epuk;gyilAk;. mNjNtis ntg;gepiyapNyw;gLk; mjpfupg;G ,iyapd; 

ntspg;Gwkhf cs;s tspapd; rhuPug;gjidf; Fiwf;Fk;. ,t;tpU epfo;TfSk; 

,iyf;Fk; ,jd; Gwr;#oYf;Fk; ,ilNa ePu;%yf;$Wfspd; kpfg; ngupa 

nrwpTg;gbj;jpwidj; Njhw;Wtpf;Fk;. ,J guty; tPjj;ij tpiuTgLj;Jk;.

<ug;gjd;

,iyf;F ntspNaAs;s #oypy; epyTk; jho; <ug;gjd; MtpAapu;g;ig 

mjpfupf;fr; nra;Ak;. Vnddpy; mJ <uypg;ghd ,iyr; #oypypUe;J cyu;e;j 

Gwr;#oYf;F ePuhtpapd; guty; gbj;jpwid Vw;gLj;Jk;. 

Gwr;#oypy; ePuhtpapd; nrwpT mjpfupg;gjhy; Vw;gLk; cau; <ug;gjdhy; 

guty; gbj;jpwd; Fiwf;fg;gl;L> MtpAapu;g;G FiwAk;.

fhw;wpd; Ntfk;

epiyahd tspapy; cr;r mstpy; epuk;gyile;j tsp XLfs; ,iyfisr; #of; 

fl;bnaOg;gg;gLk;. ,jdhy; ,iyapd; #oYf;Fk; Gw tspkz;lyj;Jf;Fk; 

,ilapyhd guty; gbj;jpwdpy; FiwT Vw;gLk;. vdNt MtpAapu;g;GtPjk; 

Fiwf;fg;gLk;.

fhw;W tPRk;NghJ tspapd; Xl;lkhdJ nghJthf XLfis mg;Gwg;gLj;jp 

tpLk;. vdNt MtpAapu;g;G tPjk; mjpfupf;Fk;.
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kz;zPu; fpilf;ff; $ba epiy

kz; cyUk; NghJ> toikahf ePu; kpf neUf;fkhf kz; Jzpf;iffSld; 

gpizAk;. ,jdhy; fpilf;ff;$ba ePupd; msT FiwAk;. kz;zPu;f; 

fiury; NkYk; nrwpthf;fg;gl mjd; ePuOj;jk; FiwAk;. vdNt 

gpurhuzk; %yk; ePu; cl;nry;Yk; Nghf;Ff; FiwAk;. ,J jhtuq;fshy; 

ePu; cs;nsLf;fg;gLjiyf; Fiwtilar; nra;Ak;. tpisthf MtpAapu;g;G 

tPjKk; FiwtilAk;. kz;zpypUe;J jhtuj;jpD}lhf tspkz;lyj;Jf;Ff; 

Fiwe;jsthd ePuOj;jg;gbj;jpwd; kl;LNk epyTtjhy; ePupdirTf;Fg; 

ngupa mstpyhd  jil Vw;gLk;.

jhtuq;fSf;F MtpAapu;g;gpd; Kf;fpaj;Jtk;

1.  jhtu cly; KOtJk; ePu; kw;Wk; fdpg;nghUs;fis tpepNahfpj;jy;.

2. fhopy; ePu; kw;Wk; fdpg;nghUs;fspd; Vw;wk;.

3.  kz;zPu;f; fiurypypUe;J Ntu;fshy; ePu; kw;Wk; fdpg;nghUs;fs; 

cs;nsLf;fg;gly;.

4.  jhtu cliyf; Fspu;tpj;jy;.

NtuKf;fKk; frpTk;

,utpy; rhuPug;gjd; 100 % I mZfp cau;thfTs;s NghJ MtpAapu;g;G tPjk; 

kpff; FiwT my;;yJ g+r;rpak;. Ntu;f;fyq;fs; njhlu;r;rpahf ePu; kw;Wk; 

fdpg;nghUs; mad;fisf; fho; ,ioaj;jpDs; gk;gpf; nfhz;bUf;Fk;. 

mfj;NjhyhdJ> fdpg;nghUs; mad;fis Nkw;gl;il kw;Wk; kz;zpDs; 

frptjpypUe;J jLf;Fk;. vdNt fyd; cUisapDs; $Ljyhd fdpg;nghUs; 

mad;fs; nrwptile;J ePuOj;jj;ijf; Fiwf;Fk;. vdNt ePuhdJ 

Nkw;gl;ilapypUe;J fhioNehf;fp mirAk;. ,J xU NtuKf;fj;ijg; 

gpwg;gpj;J> fho;r;rhiw Nky;Nehf;fpj; js;Sk;. 

NtuKf;fj;jpdhy;> MtpAapu;g;gpdhy; ,of;fg;gLk; ePupdsit tplf; $Ljyhd 

ePu; ,iyfis milAk;. ,jd; tpisthf rpy g+z;Lj;jhtuq;fspy; ,iy 

Edpfs; my;yJ ,iy tpspk;GfspypUe;J ePu;j;Jspfs; ntspNaw;wg;gLk;. 

,r; nrad;Kiw frpT vdg;gLk;. tspkz;lyj;jpd; xLq;fpa> <uypg;ghd 

gdpj;JspapypUe;J frpTj; jputk; NtWgLk;.

gy jhtuq;fs; NtuKf;fj;ijg; gpwg;gpf;fhjjhy; mq;F frpT eilngW 

tjpy;iy. frpT eilngWk; jhtuq;fspy; $l #upNahjaj;jpd; gpd;du; 

NtuKf;fkhdJ MtpAapu;g;ghy; Vw;gLk; ePupog;ig <Lnra;ahJ. vdNt gfy; 

Ntisapy; frpitf; fhzKbahJ. Vnddpy; fho;r;rhwhdJ js;sg;glhky; 

MtpAapu;g;gpdhy; Nky;Nehf;fp ,Of;fg;gLk;. 



PB160

kPw;wu;fSf;F Nky; ePiu Nky;Nehf;fpj; js;Stjw;F NtuKf;fk; xUNghJk; 

NghjhJ. frpT ,iythapD}lhf eilngwhJ> gjpyhf rpWeuk;Gfspd; 

Kbtplj;Jf;F mz;ikapy; mike;Js;s tpNrl fyq;fspd; $l;lq;fspdhy; 

cUthf;fg;gl;l ePu; nry;JisapD}lhf eilngWk;.

c+k; : Alocasia, Colocasia

cU 4.17 ePu; nry;Jisapd; nghJthd fl;likg;G

Jis
ePu;f; Fop

jhtuq;fspy; Nghrizr; nrad;Kiwfspd; gy;tifik

Nghriz vd;gJ mq;fpfspd; mDNrgr; nraw;ghLfSf;F Ntz;ba 

%yg;nghUs;fisAk; rf;jpiaAk; #oypypUe;J ngw;Wf; nfhs;Sk; 

nrad;Kiw MFk;.

jhtuq;fspd; tsu;r;rp> tpUj;jp kw;Wk; ,dg;ngUf;fj;jpw;Fg; Nghrizg; 

nghUs;fs; Njitg;gLk;

jhtuq;fspd; Nghriz Kiwfs;

 y jw;Nghrizf;Fupa Nghriz (jw;Nghriz Kiwik)

jw;Nghriz Kiwikiaf; nfhz;Ls;s mq;fpfs; jw;Nghrzpfs; 

vdg;gLk;. jw;Nghrzpfs; CO2> mNrjdg; gjhu;j;jq;fs; vd;gtw;wpy; 

,Ue;J Nrjdg; gjhu;j;jq;fisj; njhFf;fpd;wd.

jhtuq;fs; mNrjdg; gjhu;j;jq;fspypUe;J Nrjd %yf;$Wfisj; 

njhFg;gjw;fhf xspr;rf;jpiag; gad;gLj;Jk; xspjw;Nghrzpfs; MFk;.

 y xd;wpatho;T

,U ,dq;fisr; Nru;e;j mq;fpfs; xd;Wlndhd;W neUf;fkhf thOk; 

xU #oypay; njhlu;G xd;wpatho;T MFk;. %d;W tiffs; cs;sd. 

mitahtd : xd;Wf;nfhd;W Jizahe;jd;ik> xl;Lz;zpapay;G> 

Xul;bYz;zy;

 y xd;Wf;nfhd;W Jizahe;jd;ik

,U gq;Nfw;ghsu;fSk; Mjhak; ngWk; xU xd;wpatho;Tj; njhlu;G. 

c+k; : iejurd; gjpf;Fk; gw;wPupahTld; (Rhizobium) mtiua Ntu;r; 

rpWfZf;fs;
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Ntu;g;g+rzf;$l;lk; - gq;fRf;fSld; cau; jhtuNtu;fspd; xd;wpatho;Tj; 

njhlu;G.

Anabaena cld; Cycas ,d; KUifAU Ntu;

 y Xul;bYz;zy;

,U ,dq;fisr; Nru;e;j mq;fpfSf;fpilapyhd ,ilj;njhlu;gpy; xU 

,dj;ijr; Nru;e;j mq;fp Mjhaj;ijg; ngw kw;iwajw;Fr; NrjNkh 

my;yJ MjhaNkh fpilg;gjpy;iy.

c+k; Nknyhl;b Xf;fpl;Lfs;;

 y xl;Lz;zpapay;G 

,U Ntw;wpdj;ijr; Nru;e;j mq;fpfSf;fpilapyhd neUq;fpa 

,ilj;njhlu;G xd;Wf;F Mjhaj;ijAk; (xl;Lz;zp) kw;iwajw;Ff; 

nfLjpiaAk; (tpUe;J toq;fp) Vw;gLj;Jk;.

c+ k;  Fiwnahl;Lz;zpf;Fupa -  Loranthus ck; tpUe;J toq;fpj;   

     jhtuKk;

 xl;Lz;zpf;Fupa     -   Cuscuta (J}j;Jkf; nfhj;jhd;) ck; 

      tpUe;J toq;fpj; jhtuKk;.

 y tpNrl Nghriz Kiw

 y CDz;Zk; jhtuq;fs;

,it xspj;njhFg;G nra;td. Mdhy; iejurd; kw;Wk; fdpg;nghUs;fisg; 

g+r;rpfs;> NtW rpwpa tpyq;Ffs; vd;gtw;iwf; nfhd;W rkpghlilar; 

nra;tjd; %yk; ngw;Wf;nfhs;Sk;. iejurd; NtW fdpg;nghUs;fs; 

vd;gd Fiwthd kz; cs;s thoplj;jpy; ,it thOk;;.

c+k; : Nepenthes, Drosera, Utricularia

jhtuj;jpd; rpwg;ghd tsu;r;rpf;fhd Nghrizj; Njitfs; 

mj;jpahtrpa %yfq;fs;

jhtuq;fspd; tho;f;if tl;lj;ijg; g+u;j;jpahf;fp ,d;ndhU re;jjpiaj; 

Njhw;Wtpg;gjw;Fj; Njitg;gLk; %yfq;fs; mj;jpahtrpa %yfq;fs; MFk;. 

midj;Jj; jhtuq;fSf;Fk; 17 mj;jpahtrpa %yfq;fs; Njitg;gLfpd;wd.

C, O, H, N, P, S, K, Ca, Mg, Cl, Fe, Mn, B, Zn, Cu, Ni, Mo 
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mj;jpahtrpa %yfq;fs; ,uz;L tifg;gLk;.

khNghrizg;nghUs;fs;

Ez;Nghrizg;nghUs;fs;

khNghrizg;nghUs;fs; - jhtuq;fSf;Fg; ngUkstpy; Njitg;gLk; 

%yfq;fs;

c+ k; : C, O, H, N, P, S, K, Ca, Mg (9 %yfq;fs;)

Ez;Nghrizg;nghUs;fs; - jhtuq;fSf;Ff; Fiwe;j mstpy; Njitg;gLk; 

%yfq;fs; c+k; : Cl, Fe, Mn, B, Zn, Cu, Ni, Mo

%yfk; cs;nsLf;fg; 

gLk; tbtk;

%yk; njhopy; Fiwghl;L 

mwpFwp

C CO2 tspkz;ly 

tsp

jhtuq;fspd; Nrjd %yf;$Wfspd; 

gpujhd Mf;ff;$Wfspy; xd;W

ke;j tsu;r;rp

O CO2 tspkz;ly 

tspAk; 

kz;zPu;f; 

fiurYk;

jhtuq;fspd; Nrjd %yf;$Wfspd; 

gpujhd Mf;ff;$Wfspy; xd;W

ke;j tsu;r;rp

H H2O kz;zPu;f; 

fiury;

jhtuq;fspd; Nrjd %yf;$Wfspd; 

gpujhd Mf;ff;$Wfspy; xd;W

ke;j tsu;r;rp> 

thly;

N NO3
-, NH4+ kz;zPu;f; 

fiury;

mkpNdhmkpyq;fs;> Gujq;fs;> epa+f; 

fpspNahiul;Lfs;> epa+f;fpspf;fkpyq; 

fs;> FNshugpy;> nehjpaq;fs;> 

Jiznehjpaq;fspd; Mf;ff;$W

jilg;gl;l 

tsu;r;rp> Fwpg;ghf 

Kjpupiyfspy; 

fLikahd 

ntz;gr;ir 

Neha;

K K+ kz;zPu;f; 

fiury;

,iytha; ,af;fk;> gy nehjpaq; 

fspd; Jizf;fhuzp

,iy tpspk;G 

kQ;rs; kw;Wk; 

fgpy epwkhjy;> 

eype;j 

jz;Lfs;> ke;j 

tpUj;jpAs;s 

Ntu;fs;

Ca Ca++ kz;zPu;f; 

fiury;

fyr;Rtu;> eLnkd;wl;L vd;gtw;wpd; 

Mf;ff;$W. nkd;rt;tpd; fl;likg;ig 

Ak; CLGftpLk; jd;ikiaAk; 

Ngzy;> rkpf;iQf; flj;jy;.

,sk; ,iyfs; 

RUq;Fjy;> 

KidaUk;Gfs; 

,wj;jy;

Mg Mg++ kz;zPu;f; 

fiury;

FNshugpy; %yf;$wpd; Mf;ff;$W> 

gy nehjpaq;fis VTjy;. 

Kjpupiyfspy; 

euk;GfSf; 

fpilNa ntz; 

gr;ir Neha;
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P H2PO4̄

HPO4̄
 ˉ

kz;zPu;f; 

fiury;

ATP, epa+f;fpspf;fkpyq;fs;> ngh]; 

Nghypg;gpl;Lfspd; Mf;ff;$W.

MNuhf;fpakhd 

Njhw;wk; Mdhy; 

nkJthd 

tpUj;jp> nky;ypa 

jz;Lfs;> euk;G 

Cjh epwkhjy;> 

g+j;jy; kw;Wk; 

fha;j;jy; 

Fiwtiljy;

S SO4̄
 ˉ kz;zPu;f; 

fiury;

rpy mkpNdhmkpyq;fspdJk; Gujq;f 

spdJk; Mf;ff;$W.

,sk; ,iyfspy; 

ntz;gr;ir 

Neha;

ml;ltiz 4.1 khNghrizg; nghUs;fs;> mtw;wpd; njhopy;fs; kw;Wk; Fiwghl;L 

mwpFwpfs;

%yfk; cs;nsLf;fg; 

gLk; tbtk;

%yk; njhopy; Fiwghl;L 

mwpFwp

Cl Cl- kz;zPu;f; 

fiury;

gpurhuzKk; mad;rkepiy> xspj; 

njhFg;gpy;

thly;> FWfpa 

jbj;j Ntu;fs;> 

,iyfspy; 

tu;zg;Gs;spgly;

Fe Fe++

Fe+++

kz;zPu;f; 

fiury;

xspj;njhFg;gpy; FNshugpy; njhFg;G> 

iejurd; gjpj;jy;;

Fwpg;ghf ,sk; 

,iyfspy; euk;G 

fSf;fpilNa 

ntz;gr;irNeha;

Zn Zn++ kz;zPu;f; 

fiury;

gy nehjpaq;fspd; Vtp> FNshugpy; 

cUthf;fj;ij VTjy;. 

DNA gpujpnaLj;jypw;Fj; Njit.

RUq;fpa 

,iyfs;> 

fZtpil ePsk; 

FWFjy;

B H2BO3
- kz;zPu;f; 

fiury;

FNshugpy; njhFg;gpy; Jizf;fhuzp> 

fyr;Rtu;j; njhopw;ghl;by;> kfue;jf; 

Foha; tsu;r;rpapy; gq;F

gpupapioaq;fspd; 

,wg;G> jbg;ghd 

Njhy; Nghd;w 

epwk; ePf;fg;gl;l 

,iyfs;

Cu Cu2+, Cu+ kz;zPu;f; 

fiury;

Fwpg;gpl;l nehjpaq;fspd; Mf;ff;$W 

my;yJ Vtp

,sk; ,iyfs; 

KOtJk; nkd; 

gr;irepwk;> 

,iyEdp 

fha;jy;> Ntu; 

tsu;r;rp jilg; 

gl;lJ. Mdhy; 

ed;F fpistpLk;

Mo MoO4
2- kz;zPu;f; 

fiury;

iejurd; mDNrgk; mq;FuEdp kw;Wk; 

Ntu;Edpapd; 

,wg;G> Kjpu; 

,iyfspy; 

ntz;gr;ir Neha;
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Ni Ni2+ kz;zPu;f; 

fiury;

iejurd; mDNrgk; ,iyEdp ,wg;G> 

Kjpu; ,iyfspy; 

ntz;gr;irNeha; 

Mn Mn2+ kz;zPu;f; 

fiury;

xspj;njhFg;Gf;Fj; Njitahd rpy 

nehjpaq;fSf;fhd Vtp

,sk; ,iyfspy; 

euk;GfSf;fpil 

Na ntz;gr;ir 

Neha;.

ml;ltiz 4.2 Ez; Nghrizg;nghUs;fs;> mtw;wpd; njhopy;fs; kw;Wk; Fiwghl;L 

mwpFwpfs;

jhtuq;fspy; ,dg;ngUf;fr; nrad;Kiw 

jhtuq;fspd; jiu tho;Tf;fhd ,irthf;fq;fisj; njhlu;GgLj;Jtjw;fhd 

tho;f;if tl;lq;fspd; Nghf;F

jiuj; jhtuq;fspd; ,ypq;fKiw ,dg;ngUf;fk;

 y midj;Jj; jiuj; jhtuq;fspdJk; tho;f;if tl;lq;fs; re;jjpg;gup               

tpUj;jpiaf; fhl;Lfpd;wd. mjhtJ tho;f;if tl;lj;jpy; xd;W kw;iw 

aijj; Njhw;Wtpf;ff; $baJk; khwpkhwp tUfpd;wJkhd ,Ukbar; 

re;jjpiaAk; xUkbar; re;jjpiaAk; nfhz;bUf;Fk;.

 y jiuj; jhtuq;fspd; tho;f;if tl;lq;fspy; khwpkhwp tUk;> ,uz;L>             

gy; fyj;Jf;Fupa cly; tbtq;fshf cUttpay; uPjpapy; NtWgl;l xU 

kba Gzupj;jhtuKk; ,Ukba tpj;jpj;jhtuKk; fhzg;gLk;. ,jdhy; 

,J gy;ypd cUtKs;s re;jjpg;guptpUj;jp vd miof;fg;gLk;. mtw; 

wpd; ,dg;ngUf;f mq;fq;fs; (Gzupf;fyd;fs;> tpj;jpf;fyd;fs;) jha;f; 

fyq;fis (Gzupahf;Fk; fyq;fs;> tpj;jpahf;Fk; fyq;fs;) cyu;jypyp 

Ue;J jLg;gjw;fhf kyl;Lf;fyg;gilfshy; ghJfhf;fg;gl;bUf;Fk;.

 y Gzupj; jhtuq;fs; ,ioAUg;gpupT %yk; Gzupfisj; Njhw;Wtpf;Fk;.

 y Gzupfspd; cyu;jiyj; jLg;gjw;fhf midj;Jj; jiuj; jhtuq;fSk; 

mff;fUf;fl;liy Nkw;nfhs;Sk;.

 y ngz;Gzupahd Kl;il (#y;) ngz;fyr;rddpAs; itj;jpUf;fg;gLk;. 

Mz;Gzupfs; (tpe;Jg;Nghypfs;) Mz;fythf;fpapypUe;J tpLtpf;fg;gLk;. 

tpj;jw;w jhtuq;fs; fUf;fl;lypw;Fg; GwePupy; jq;fpapUf;f> tpj;Jj;                

jhtuq;fs; mtw;wpd; fUf;fl;lypw;Fg; GwePupy; jq;fpapUg;gjpy;iy.

 y fUf;fl;lypd; gpd;du; ,Ukbakhd Efk; xd;W xU Kisaj;ijj; 

Njhw;Wtpg;gjw;fhfg; Gzupj;jhtuj;jpDs; itj;jpUf;fg;gl;L Gzupj;               

jhtuj;jhy; Cl;lkspf;fg;gLk;. Kisak; ,Ukbakhd tpj;jpj;jhtukhf 

tpUj;jpailAk;.

 y fUf;fl;lypd; gpd;du; xLf;fw;gpupT eilngWtjpy; Vw;gLk; jhkjk; xU 

,Ukbakhd tpj;jpj;jhtu re;jjpiaj; Njhw;Wtpf;fpd;wJ.
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 y ,Ukba tpj;jpj;jhtuk; xLf;fw;gpuptpdhy; xUkba tpj;jpfisj; Njhw;W 

tpf;fpd;wJ.

 y tpj;jpfs; xUkba Gzupj;jhtuq;fshf tsu;r;rpailfpd;wd.

 y jiuj; jhtuq;fspd; $u;g;gpd; NghJ> ,Ukba tpj;jpj;jhtu re;jjpahdJ 

jiuapy; ntw;wpfukhff; FbNaWtjw;Fj; Njitahd ,irthf;fq;fisg; 

ngw;W> tho;f;if tl;lj;jpy; Ml;rpahd jhtuq;fshf te;Js;sd.                                                                        

tpj;Jj; jhtuq;fspy; Gzupj;jhtu re;jjp gbg;gbahf xLf;fg;gl;L> tpj;-

jpj; jhtu re;jjpapy; jq;fp tho;fpd;wd.

Gzupj;jhtuk; (n)

tpj;jpj;jhtuk; (2n)

Mz;Gzupfs;

ngz;Gzupfs;

,ioAUg;gpupT

,Ukba Efk;

xUkba tpj;jpfs;

 

 

◄

◄

◄
◄

◄

◄

xLf;fw;gpupT

fUf;fl;ly;

◄

Pogonatum ,d; tho;f;if tl;lk;

 y Gzupj;jhtuk; Ml;rpahd jhtuk;> ngupaJ> tpj;jpj; jhtuj;ij tplf; 

$ba fhyk; thOk;.

 y Gzupj;jhtuk; xspj;njhFg;Gf;FupaJ

 y Gzupj;jhtuj;jpy; 'jz;L";> ',iyfs;"> Ntu;g;Nghypfs; vd;gd fhzg;gLk;.

 y Gzupj;jhtuq;fs; <upy;yhkhdit (xUghyhdit)

 y Kjpu;r;rpAw;w Mz; Gzupj;jhtuq;fs; gy tpe;Jfisj; Njhw;Wtpf;ff; 

$ba Mz;fythf;fpfis cUthf;Fk;. 

 y ngz; Gzupj;jhtuq;fs; ngz;fyr;rddpfisj; Njhw;Wtpf;Fk;. ngz;-

fyr;rddpAs; xU jdpj;j Kl;il cUthf;fg;gLk;.

 y Kl;il ntsptplg;gLtjpy;iy.

 y rTf;FKis nfhz;l> ,aq;ff;$ba tpe;J GwePupD}lhf Kl;ilia 

Nehf;fp ePe;Jk;. ,J ,urhadf; ftu;r;rpg; gjhu;j;jq;fshy; ftug;gl;L> 

ngz;fyr;rddpapDs; GFe;J nfhs;Sk;.

 y tpe;J Kl;ilAld; ,ize;J ,Ukbakhd Efj;ijj; Njhw;Wtpf;Fk; 

,J ngz;fyr;rddpAs; eilngWk;.

 y fUf;fl;lypd; gpd;du; Efk; Kisakhf tpUj;jpailAk;
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 y KisaKk; ngz;fyr;rddpAs;NsNa itj;jpUf;fg;gl;L> Gzupj;jhtuj; 

jpypUe;J Nghrizg; nghUs;fisg; ngw;W ,Ukbakhd tpj;jpj;jhtu 

khf tpUj;jpailAk;.

 y tpj;jpj;jhtuk; Gzupj;jhtuj;Jld; ,izf;fg;gl;l epiyapNyNa 

fhzg;gLk;.

 y tpj;jpj;jhtuk; xU mb> xU cNyhkk;> xU tpy;iyak; (tpj;jpf;fyd;) 

vd;gtw;iwf; nfhz;bUf;Fk;.

 y mb> Gzupj;jhtuj;jpypUe;J ePu; kw;Wk; Nghrizg; nghUs;fis mfj;-

JwpQ;Rk;.

 y tpy;iyak; Xupdtpj;jpfis xLf;fw;gpupT %yk; cw;gj;jpahf;Fk;.

 y tpj;jpfs; rhjfkhd xU thoplj;jpw;F (<uypg;ghd kz; my;yJ kuTup 

Nghd;w) guk;gyile;jhy;> mit Kisj;J ,ioKjy; vd miof;f-

g;gLk; gr;irepwkhd> fpis nfhz;l ,iofshf tpUj;jpailAk;.

 y ,ioKjy; mUk;Gfisj; Njhw;Wtpf;Fk;. ,it Gzupj;jhtuq;fshf 

tsu;r;rpailAk;.

Nephrolepis ,d; tho;f;if tl;lk;

 y tpj;jpj;jhtuk; Ml;rpahdJ.

 y Gzupj;jhtuk; xLf;fg;gl;lJ> FWfpa tho;fhyk; nfhz;lJ.

 y Gzupj;jhtuq;fSk; tpj;jpj;jhtuq;fSk; RahjPdkhdit; xspj;njhFg;Gf;                                                            
Fupait.

 y tpj;jpj;jhtuq;fs; kpfTk; rpf;fyhd fl;likg;igf; nfhz;lit.

 y jhtu cly; Ntu;fs;> jz;L> ,iyfs; vd tpaj;jkile;jpUf;Fk;.

 y jhtu clypd; fhw;Wf;Fupa gFjpfspy; Gwj;Njhy; fhzg;gLk;.

 y thAg;gupkhw;wj;jpw;fhff; fhw;Wf;Fupa gFjpfspy; ,iytha;fs;               

tpUj;jpaile;jpUf;Fk;.

 y fho;> cupak; vd;w ,uz;L tifahd fydpioaq;fs; tpUj;jpaile; 

jpUf;Fk;.

 y gpbYUj;jiy ,sk; ,iyfisf; nfhz;lit.

 y jz;lhdJ xU epyf;fPohd Ntu;j;jz;Lf;fpoq;fhFk;.

 y ,iyfs; rpiwg;gpupg;ghd $l;biyfshFk;.

 y Ntu;j;jz;Lf;fpoq;fpypUe;J ePz;l> epyf;fPohd fpisfshf glupfs; 

Njhd;wpg; Gjpa rpWjhtuq;fisj; Njhw;Wtpf;Fk;.
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 y Kjpu;r;rpAw;w rPwpiyfspd; fPo;g;Gwkhff; Fit vdg;gLk; tpj;jpf;fyd; 

fspd; $l;lk; tpUj;jpailAk;.  cyu;jypypUe;J  ,sk;  tpj;jpf; 

fyd;fisg; ghJfhg;gjw;fhf Fit Gwtzpahy; %lg;gl;bUf;Fk;. 

xLf;fw; gpupT %yk; tpj;jpf;fydpDs; Xupdtpj;jpfs; Njhw;Wtpf;fg; 

gLk;.

 y Fit Kjpu;r;rpAWk;NghJ Gwtzp cyu;tile;J RUq;fpg; Nghtjhy; 

Kjpu;e;j tpj;jpf;fyd;fs; ntspf;fhl;lg;gLk;.

 y cyu;e;j #oy; epge;jidfspy; tpj;jpf;fydpd; Rtu; fpoptila tpj;jpfs; 

ntspNaw;wg;gLk;.

 y tpj;jpfs; fhw;why; guk;gyilAk;.

 y rhjfkhd thoplj;jpy; tpj;jpfs; guk;gyilAk; NghJ mit Kisj;J 

Gzupj;jhtuq;fshf tsu;r;rpailAk;.

 y Gzupj;jhtuk; xU rpwpa> ,jatbthd> Ngusthd> ntw;Wf; fz;Zf;F 

Gydhfpd;w> gr;irepwkhd> xspj;njhFg;Gr; nra;af;$ba gpuptpyp MFk;. 

,jd; tapw;Wg;Gw Nkw;gug;gpy; Ntu;g;Nghypfs; tpUj;jpahFk;.

 y Gzupj;jhtuq;fs; Xupy;ykhdit (,Ughyhdit) Mz;fythf;fp> ngz; 

fyr;rddp vd;gd tapw;Wg;Gwj;jpy; tpUj;jpaile;jpUf;Fk;.

 y Mz;fythf;fp rTf;FKis nfhz;l tpe;Jfisj; Njhw;Wtpj;J 

Gwr;#oYf;F mtw;iw ntsptpLk;.

 y ngz;fyr;rddp xU Kl;iliaj; Njhw;Wtpj;J jd;Ds;Ns itj;jpUf; 

Fk;.

 y miraf; $ba tpe;Jfs; GwePupD}lhf Kl;ilia Nehf;fp ePe;Jk;. ,it                

,urhadf; ftu;r;rpg; gjhu;j;jq;fshy; ftug;gl;L ngz;fyr;rddpAs; 

GFe;J nfhs;Sk;.

 y tpe;J Kl;ilAld; ,ize;J ,Ukbakhd Efj;ijj; Njhw;Wtpf;Fk;.

 y fUf;fl;lypd; gpd;du; Efk; Kisakhf tpUj;jpaile;J Gzupj;jhtuj; 

jpDs; cs;s NghNj ,sk; tpj;jpj;jhtukhf tpUj;jpiaj; njhlUk;.

 y midj;J tpUj;jpg; gUtq;fSk; Gzupj;jhtuj;jhy; Cl;lkspf;fg;gLk;. 

 y ,sk; tpj;jpj;jhtuk; jdJ xspj;njhFg;gpioaq;fis tpUj;jp nra;jJk; 

mit RahjPdkhd jhtukhf tUk;.

Selaginella ,d; tho;f;if tl;lk;

 y tpj;jpj;jhtuq;fs; Ml;rpahdit; xspj;njhFg;Gr; nra;af;$bait. 

 y Gzupj;jhtuk; fl;likg;gpy; xLf;fg;gl;lJ. FWfpa fhy tho;TilaJ.  

tpj;jpj;jhtuj;jpy; gFjpahfj; jq;fpapUf;Fk;. 
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 y tpj;jpj;jhtu clyhdJ Ntu;fs;> jz;Lfs;> ,iyfs; vd tpaj;j 

kile;jJ. fydpioaq;fs; fhzg;gLk;; g+z;Lj; jhtuk;.

 y gy;ypd ,iyAz;ikf;Fupa ,iyfs; Nrhbahf xOq;FgLj;jg; 

gl;bUf;Fk;.

 y jz;L KJF tapw;Wg;Gwkhfj; jl;ilahf;fg;gl;lJ.

 y tpj;jpapiyfs; vd miof;fg;gLk; tpNrl ,iyfspy; tpj;jpf;fyd;fs; 

Njhd;wpapUf;Fk;.

 y KidapYs;s $k;gpapy; tpj;jpapiyfs; neUf;fkhf mLf;fg;gl;bUf;Fk;.

 y xNu $k;gpapy; khtpj;jpapiyfs;> Ez;tpj;jpapiyfs; vd miof;fg;gLk; 

,uz;L tifahd tpj;jpapiyfSk; xOq;FgLj;jg;gl;bUf;Fk;.

 y khtpj;jpapiy xU jdpj;j khtpj;jpf;fyidAk; Ez;tpj;jpapiy xU     

jdpj;j Ez;tpj;jpf;fyidAk; Njhw;Wtpf;Fk;.

 y cUttpaypy; NtWgl;l ,uz;L tifahd tpj;jpfs; Njhw;Wtpf;fg;gLk;. 

,J gy;ypdtpj;jpAz;ik vd miof;fg;gLk;.

 y khtpj;jpf;fyd; xLf;fw;gpuptpdhy; ehd;F ngupa khtpj;jpfisj; Njhw;W 

tpf;Fk;. 

 y Ez;tpj;jpf;fyd; xLf;fw;gpuptpdhy; Vuhskhd rpwpa Ez;tpj;jpfisj; 

Njhw;Wtpf;Fk;.

 y ,uz;L tifahd tpj;jpfSk; jbj;j / fbdkhd Rtu;fisf; nfhz; 

bUf;Fk;.

 y Ez;tpj;jpfs; Ez;tpj;jpf;fydpd; cs;NsNa itf;fg;gl;l epiyapy; 

,sk; Mz; Gzupj;jhtuq;fshf tpUj;jpailAk;.

 y ,sk; Mz; Gzupj;jhtuq;fs; Ez;tpj;jpr; Rtupdhy; %lg;gl;l epiy 

apy; Ez;tpj;jpf;fydpy; ,Ue;J ntspNaw;wg;gLk;. 

 y Gwr;#oypy; ,it Kjpu;r;rpAw;w Mz; Gzupj;jhtuq;fshf khWk;.

 y Mz; Gzupj;jhtuq;fs; EZf;Ff;fhl;bf;Fupait. Ez;tpj;jpr; Rtupdhy; 

%lg;gl;lit; xspj;njhFg;G nra;ahjit; Nrkpf;fg;gl;l cztpy; jq;fp 

apUg;git.

 y Mz; Gzupj;jhtuq;fs; rTf;FKis nfhz;l tpe;Jfis Njhw;Wtpj;J 

mtw;iwg; Gwr;#oYf;F tpLtpf;Fk;.

 y khtpj;jpfs; $k;gpapDs; cs;s NghNj ngz; Gzupj;jhtukhf tpUj;jp    

aila Muk;gpj;Jg; Gwr;#oYf;F tpLtpf;fg;gLk;. 

 y ngz; Gzupj;jhtuq;fs; gy;fyk; nfhz;lit; khtpj;jpapd; jbj;j Rtuhy; 
#og;gl;lit; rpy Ntu;g;Nghypfs; tpUj;jpaile;jpUf;Fk;.
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 y xspj;njhFg;Gr; nra;af;$bait. Mdhy; khtpj;jpapy; Nrkpf;fg;gl;l             

cztpy; gFjpahfj; jq;fpapUf;Fk;. 

 y ngz;fyr;rddpfs; ngz; Gzupj;jhtuj;jpd; Nkw;gpuNjrj;jpy; tpUj; 

jpailAk;. Mdhy; ngz; Gzupj;jhtu ,ioaj;Js; Kw;whfg; gjpe;jp 

Uf;Fk;.

 y ngz;fyr;rddpAs; xU Kl;il kl;Lk; Njhw;Wtpf;fg;gLk;.

 y tpe;J rTf;FKisiag; gad;gLj;jp GwePupD}lhf Kl;ilia (n)       
Nehf;fp ePe;Jk;. ngz;fyr;rddpAs; GFe;J Kl;iliaf; fUf;fl;b xU 

,U kbakhd Efj;ijj; Njhw;Wtpf;Fk;

 y Efk; tpUj;jpaile;J xU Kisakhf khWk;. Kisak; ngz; Gzupj; 

jhtuj;jpypUe;J Nghrizg;nghUs;fisg; ngw;W ,sk; tpj;jpj;jhtukhf 

tpUj;jpailAk;.

 y re;jjpg;guptpUj;jpapy; tpj;jpj;jhtu re;jjp ngupaJk; kpfTk; rpf;fy; 

tha;e;jJkhFk;.

Cycas ,d; tho;f;if tl;lk;

 y tho;f;if tl;lj;jpy; tpj;jpj;jhtuq;fs; Ml;rpahdJk; xspj;njhFg;G 

nra;af; $baJkhd jhtuq;fs; MFk;. Gzupj;jhtuq;fs; xLf;fg;gl;l-

itAk; tho;fhyk; KOtJNk tpj;jpj; jhtuj;jpy; jq;fp tho;gitA 

khFk;.

 y tpj;jpj;jhtuq;fs; Ntu;fs;> jz;Lfs;> ,iyfisf; nfhz;l gy;yhz;L 

tho;fpd;w kuq;fs; MFk;.

 y jz;L fk;gTUthdJ; ituQ;nrwpe;jJ.

 y ,iyfs; Kbapy; xOq;FgLj;jg;gl;bUf;Fk;.

 y $l;biyfs; tuzpyj;jhtu ,irthf;fq;fisf; fhl;Lk;. ,sk; ,iyfs; 

gpbYUj;jiyfs; MFk;.

 y tpj;jpj;jhtuq;fs; gy;ypdtpj;jp nfhz;lit; <upy;yhkhdit; Mzp 

Ntu;j;njhFjp nfhz;lit.

 y Jiztsu;r;rp cz;L.

 y khtpj;jpfisj; Njhw;Wtpf;Fk; tpj;jpj;jhtuq;fs; ngz; jhtuq;fs; 

vdTk; Ez;tpj;jpfisj; Njhw;Wtpf;Fk; tpj;jpj;jhtuq;fs; Mz; jht 

uq;fs; vdTk; miof;fg;gLk;.

 y Kjpu;r;rpaile;j ngz; jhtuk; khtpj;jpapiyfspd; Kbiaj; Njhw;W           

tpf;Fk;.

 y #y;tpj;ijj; Njhw;Wtpg;gjw;fhf ftrk; vdg;gLk; ghJfhg;Gg; gilahy; 

khtpj;jpf;fyd; #og;gl;bUf;Fk;. 
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 y #y;tpj;jpd; Nra;ik me;jj;jpy; Ez;Lthuk; vd miof;fg;gLk; rpW 

Jthunkhd;W ftrj;jpy; fhzg;gLk;.

 y khtpj;jpf;fyd; ,ioaj;jpd; xU fyk; xU jdpj;j khtpj;jpj; jha;f; 

fykhf tpaj;jkilAk;. ,J xLf;fw;gpupTf;Fl;gl;L ehd;F xUkbakhd 

khtpj;jpfisj; Njhw;Wtpf;Fk;. ,tw;Ws; xd;W kl;LNk njhopw;ghl;bw; 

FupaJ.

 y vQ;rpAs;s khtpj;jpf;fyd; ,ioaq;fs; %yTUg;igafkhfj; njhopw; 

gl;Lg; Nghrizia toq;Fk;. 

 y khtpj;jpfs; Gwr;#oYf;F tpLtpf;fg;gLtjpy;iy. khtpj;jp ngz;Gzupj; 

jhtukhf (n) #y;tpj;jpDs; tpUj;jpailAk;. Kjpu;tile;j #y;tpj;J 

ngz; Gzupj;jhtuj;ijf; nfhz;bUf;Fk;. ngz; Gzupj;jhtuk; gy ngz; 

fyr;rddpfisj; Njhw;Wtpf;Fk;. xt;nthU ngz;fyr;rddpAk; xU              

jdpj;j Kl;ilf;fyj;ij mjDs; Njhw;Wtpf;Fk;.

 y Kjpu;tile;j Mz; jhtuq;fs; Ez;tpj;jpapiyfisf; nfhz;l Mz; 

$k;Gfisj; Njhw;Wtpf;Fk;. Ez;tpj;jpapiyapd; fPo;g;Gw Nkw;gug;gpy; 

Ez;tpj;jpf;fyd;fs;  fhzg;gLk;. Ez;tpj;jpf;fyDs; Ez;tpj;jpj;jha;f; 

fyq;fspypUe;J (2n) xLf;fw;gpupT %yk; Vuhskhd Ez;tpj;jpfs; (n) 
Njhw;Wtpf;fg;gLk;.

 y ,it tpj;jpf;fydpDs; kfue;jkzpfshf tpUj;jpaile;J gpd;du;               

ntspNaw;wg;gLk;.

 y kfue;jkzpfs; fhw;why; guk;gyile;J> Kjpu;r;rpaile;j #y;tpj;jpd;            

Ez;Lthuj;ij miljy; kfue;jr;Nru;f;if vdg;gLk;.

 y kfue;jkzpahdJ #y;tpj;jpd; Ez;Lthuj;jpD}lhf kfue;j miwia 

milAk;. kfue;j  miwapDs; kfue;jkzpfs; Mz; Gzupj;jhtuq; 

fshf tpUj;jpailAk;. Mz; Gzupj;jhtuk; fpis nfhz;l kfue;jf;              

Foha; xd;iwj; Njhw;Wtpf;Fk;. ,J %yTUg;igafj;jpypUe;J Nghrizg;                                                                     

nghUs;fis mfj;JwpQ;Rtjpy; gq;nfLf;Fk;. Mz; Gzupj;jhtuk;                   

FWfpa tho;fhyKilaJ.

 y Vuhskhd gprpu;fisr; RUspg;gl;bahff; nfhz;l ,uz;L> ngupa tpe;J 

fisj; Njhw;Wtpf;Fk;.

 y kfue;jf;Fohapd; mbf;Fupa Kid fpoptiltjd; %yk; #y;tpj;jpd; ngz; 

fyr;rddpaiwapDs; tpe;Jfs; tpLtpf;fg;gLk;. jput Clfj;jpD}lhf                                                                      

tpe;J ePe;jp> Kl;iliaf; fUf;fl;b ,Ukbakhd Efj;ijj; Njhw;W  

tpf;Fk;.

 y Efk; Kisakhf tpUj;jpailAk;. 

 y vQ;rpa ngz;Gzupj;jhtuk; tpj;jftpioakhf khwp tpj;JKisj;jypd; 

NghJ tpUj;jpailAk; Kisaj;Jf;F Ntz;ba Nghrizia toq;Fk;.
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 y ftrk; tpj;JiwahfTk; #y;tpj;J tpj;jhfTk; khWk;.

 y tpj;J vd;gJ tpj;Jiwahy; #og;gl;l> Kisak; kw;Wk; Nrkpg;G czT 

fisf; nfhz;l> guk;gYf;Fupa myfhFk;.

 y tpj;Jfs; guk;gyile;J rhjfkhd #oy; epge;jidfspy; Kisj;J 

ehw;Wfisj; (,sk; tpj;jpj; jhtuk;) Njhw;Wtpf;Fk;. 

g+f;Fk; jhtuq;fspd; ,ypq;fKiw ,dg;ngUf;fj;Jld; njhlu;ghd 

fl;likg;GfSk; njhopy;fSk;

g+f;Fk; jhtuq;fspd; tho;f;if tl;lk;

 y tpj;jpj;jhtuk; Ml;rpahdJ. Gzupj;jhtuq;fs; FWfpa tho;fhyk; 

cilait; EZf;Ff;fhl;bf;Fupait; Kw;whf tpj;jpj;jhtuj;jpy; jq;fp 

tho;git.

 y tpj;jpj;jhtuq;fs; g+f;fs; vdg;gLk; ,dg;ngUf;ff; fl;likg;Gfisj; 

Njhw;Wtpf;Fk;.

 y Gy;ypfs;> my;ypfs;> Nfruq;fs;> #y;tpj;jpiyfs; vd;w jpupgile;j ,iy 

fis ehd;F Rw;Wfspy; nfhz;l tpNrlkhd xU mq;Fuk; g+ vdg;gLk;. 

Fwp
jk;gk;
#yfk;

#y;tpj;jpiy

Nfruk;kfue;j$L

,io

my;yp

Gy;yp
Ve;jp

}

}

cU 4.18 tiff;Fupa mq;fpnah];Ngu;k; g+ xd;wpd; fl;likg;G

 y Gy;ypfs; toikahfg; gr;ir epwkhdit. g+ tpupa Kd;du; g+it %bg; 

ghJfhf;fpd;wJ.

 y mNefkhd g+f;fspy; my;ypfs; gpufhrkhd epwk; nfhz;lit; kfue;jr; 
Nru;f;ifahsu;fisf; ftu;tjpy; cjTk;. (Mdhy; fhw;why; kfue;jr; 

Nru;f;ifailAk; g+f;fs; nghJthfg; gpufhrkhd epwk; nfhz;l g+g;gFjp 

fisf; nfhz;buhJ)

 y Gy;ypfSk; my;ypfSk; g+tpd; kylhd mq;fq;fs; MFk;. ,it ,dg; 

ngUf;fj;jpy; Neubahfg; gq;F nfhs;tjpy;iy.

 y Nfruq;fs; Ez;tpj;jpapiyfs; mFk;.

 y NfrukhdJ ,io vd miof;fg;gLk; xU fhk;igAk; kfue;jf;$L vd        

miof;fg;gLk; Kidf;Fupa ,uz;L NrhizfisAk; nfhz;lJ.
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 y kfue;jf;$L Ez;tpj;jpf;fyd;fshy; (kfue;jg;ig) MdJ. mjDs; 

fhzg;gLk; Ez;tpj;jpj;jha;f;fyq;fs; xLf;fw;gpupT %yk; Ez;tpj;jp-

fisj; Njhw;Wtpf;Fk;. kfue;jf;$l;bDs; Ez;tpj;jpfs;  ,ioAUg; 

gpuptpd; %yk; Mz; Gzupj;jhtuq;fshf tpUj;jpailAk;. 

 y xU Mz; Gzupj;jhtukhdJ Foha;f;fyk;> gpwg;ghf;Fk; fyk; vd;w 

,uz;L fyq;fisf; nfhz;bUf;Fk;. 

 y tpj;jpr; Rtuhy; #og;gl;l Mz; Gzupj;jhtuk; kfue;jkzp MFk;.

 y #y;tpj;jpiyfs; khtpj;jpapiyfs; MFk;. #y;tpj;jpiyapd; Kidapy;  

kfue;jkzpfisg;  ngw;Wf;nfhs;sf;  $ba>  xl;Lk;  jd;ikAs;s Fwp 

fhzg;gLk;.  #y;tpj;jpiyapd; tPq;fpa mbg;gFjp #yfj;ijj; Njhw;W            

tpf;Fk;. #yfk; xd;W my;yJ gy #y;tpj;Jfisf; nfhz;bUf;Fk;. 

jk;gk; vd miof;fg;gLk; xU ePz;l> xLq;fpa fOj;J #yfj;ijf; Fwp 

Ald; ,izf;Fk;. 

 y #y;tpj;J xLf;fw;gpupT %yk; ehd;F khtpj;jpfisj; Njhw;Wtpf;Fk;. 

,tw;Ws; xd;W kl;LNk njhopw;ghl;bw;FupaJ.

 y njhopw;ghl;bw;Fupa khtpj;jp> Kisag;ig vd miof;fg;gLk; ngz; 

Gzupj;jhtukhf tpUj;jpailAk;. ,J ed;F xLf;fg;gl;l EZf;Ff; 

fhl;bf;Fupa xU fl;likg;G MFk;. 

 y Kjpu;tile;j Kisag;igahdJ VO fyq;fspDs; mike;Js;s 

vl;Lf; fUf;fisf; nfhz;lJ. mitahtd %d;W vjpubf;fyq;fs;> 

,U KidTf;fUf;fisf; nfhz;l ikaf;fyk;> ,uz;L cjtptoq;fpf;              

fyq;fs;> xU Kl;ilf;fyk; vd;gd.

 y kfue;jkzpahdJ mNj ,dj;ijr; Nru;e;j g+tpd; Kjpu;r;rpaile;j               

Fwpf;F ,lkhw;wg;gly; kfue;jr;Nru;f;if vdg;gLk;. 

 y rpy jhtu ,dq;fspd; kfue;j kzpfs; xU g+tpd; kfue;jf; $l;byp 

Ue;J mNj  g+tpd; Fwpf;F my;yJ mj;jhtuj;jpd;  NtnwhU g+tpd;   

Fwpf;F ,lkhw;wg;glyhk;. ,J jd;kfue;jr;Nru;f;if vdg;gLk;. 

 y kfue;j kzpahdJ mNj ,dj;ijr; Nru;e;j ,d;ndhU jhtuj;jpYs;s 

g+tpd; Fwpia milayhk;. ,J mad;kfue;jr;Nru;f;if vdg;gLk;. 

 y mNefkhd mq;fpnah];Ngu;k; jhtuq;fs; mad;kfue;jr;Nru;f;iff;F 

,irthf;fg;gl;lit. epwk;> kzk; Nghd;w g+f;fspd; ,ay;Gfs; mad; 

kfue;jr;Nru;f;iff;Fr; rhjfkhdit. NkYk; rpy jhtuq;fs; mad; 

kfue;jr;Nru;f;iff;fhf tpNrl tifahd ,irthf;fq;fisf; fhl;L   

fpd;wd. c+k; : rkdpy;yhj;jk;gTz;ik> jd;kyL> Vfypq;fj;Jtk;. 
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mad;kfue;jr;Nru;f;ifapd; Kf;fpaj;Jtk;

mad;kfue;jr;Nru;f;if fle;J fUf;fl;liy Vw;gLj;Jk;. fle;J fUf;fl;l 

yhy; xU ,dj;jpDs; guk;giuayFfs; fyf;fg;gl;L> Gjpa gpwg;Gupikap 

aYf;Fupa Nru;khdq;fisj; Njhw;Wtpj;J> ,dj;jpDs; gpwg;GupikapaYf;     

Fupa khwy;fis mjpfupf;fr; nra;Ak;. ,e;jg; gz;Gfs; mq;fpfspd; gpioj; 

jYf;F kpf Kf;fpakhf ,Ug;gJld; $u;g;Gf;Fk; toptFf;Fk;. 

fUf;fl;ly;

 y kfue;jkzp Fwpapy; tpOe;j gpd;du; Kisf;Fk;.

 y mJ kfue;jf;Fohahf #y;tpj;jpiyapd; jk;gj;jpD}lhf fPo;Nehf;fp 

tsu;r;rpailAk;.

 y gpwg;ghf;Fk; fyj;jpd; fU gpuptile;J ,U tpe;Jfisj; Njhw;Wtpf;Fk;.

 y kfue;jf;Foha; #yfj;ij mile;J Ez;Lthuj;jpD}lhf (#y;tpj;jpd;  

ftrj;jpYs;s Jis) cl;nrd;W ,uz;L tpe;JfisAk; Kisag;ig 

apDs; ntspNaw;Wk;.

 y xU tpe;J Kl;ilf; fyj;Jld; ,ize;J xU ,Ukbakhd Efj;ijj; 

Njhw;Wtpf;Fk;. kw;iwa tpe;J ,uz;L KidTf;fUf;fSlDk; ,izAk;. 

,t;tifahd fUf;fl;ly; ,ul;ilf;fUf;fl;ly; vd miof; fg;gLk;. ,J 

mq;fpnah];Ngu;k;fSf;F jw;rpwg;ghdJ.

 y ,ul;ilf;fUf;fl;lypd; gpd;du; #y;tpj;J> tpj;jhf Kjpu;r;rpailAk;. Efk; 

Kisakhf tpUj;jpailAk;. Kk;kbakhd fU> czitr; Nrkpf;Fk; 

tpj;jftpioakhf tpUj;jpailAk;.

 y ,ul;ilf;fUf;fl;lypd; Kf;fpaj;JtkhdJ> Kisa tpUj;jpiaAk;     

tpj;jpioa tpUj;jpiaAk; xNu fhyj;jpy; eilngwr; nra;jyhFk;.

 y fUf;fl;ly; eilngwhtpbd; kylhd #y;tpj;Jfspy; Nghrizg;                   

nghUs;fs; tpuakhf;fg;gLtJ ,jd; %yk; jtpu;f;fg;gLk;.

 y tpj;jhdJ Kisak;> Nrkpf;fg;gl;l czTfisf; nfhz;l tpj;jftpio 

ak;> xU tpj;Jiw vd;gtw;iwf; nfhz;lJ. 

 y tpj;Jfs; goj;jpDs; cs;slf;fg;gl;bUf;Fk;.

 y toikahff; fUf;fl;lypd; gpd;G J}z;lg;gLfpd;wJk; ngupjhf;fg;gl;lJk; 

tpUj;jpaile;jJkhd xU #yfk; gok; MFk;. fUf;fl;ly; XNkhDf; 

Fupa khw;wj;ijr; rLjpahfj; J}z;l mJ #yfj;jpypUe;J gok; Njhd;W 

tjw;Ff; fhuzkhfpd;wJ.

 y g+ xd;W kfue;jr;Nru;f;if milahtpbd;> gok; tpUj;jpailahJ. 

KOg;g+Tk; cjpu;e;JtpLk;.

 y go tpUj;jpapd; NghJ #yfr;Rtu; Rw;Wf;fdpakhf khWk;. 
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 y rpy jhtuq;fspy; fUf;fl;ly; eilngwhky; goq;fs; tpUj;jpailAk;. 

,J fd;dpf;fdpakhjy; vdg;gLk;. fd;dpf;fdpag; goq;fs; tpj;Jfis 

tpUj;jpahf;Ftjpy;iy. fd;dpf;fdpakhjy; ,aw;ifahfNt rpy ,dq;f 

spy; eilngWk;. c+k; : thio 

 y tpj;jw;w goq;fisg; ngw;Wf; nfhs;tjw;fhfj; jhtutsu;r;rpg; gjhu;j;-

jq;fshy; ,J J}z;lg;glyhk;. c+k; : Njhil> jpuhl;ir

 y rpy jhtuq;fspy; fUf;fl;ly; eilngwhky; tpj;Jfs; tpUj;jpahfpd;wd. 

,J fd;dpg;gpwg;G vdg;gLk;. c+k; : rpy Gw;fs;

 y fd;dpg;gpwg;gpy; 

 y Kl;ilahdJ ,ioAUg;gpuptpdhy; ,Ukbakhdjhfg; ngwg;glyhk; 

my;yJ 

 y xU kbakhd Kl;il xU KidTf;fUTld; ,izayhk; my;yJ 

 y Kl;ilapd; ghuk;gupa cs;slf;fk; ,ul;bg;gile;J ,U kba                 

khfyhk;.  

 y ,t;thW tpe;jpdhy;  fUf;fl;lg;glhky;  tpj;jpd; tpUj;jp eilngwf; 

$bajhfTs;sJ.

tpj;J kw;Wk; goq;fspd; tpUj;jpapd; Kf;fpaj;Jtk; 

tpj;J

 y Kisak;> Nrkpg;GzT vd;gtw;iwf; nfhz;lJk; tpj;Jiwahy; #og;gl;l-

Jkhd tpj;Jj;jhtuq;fspd; guk;gy; myF tpj;J MFk;.

 y tpj;Jj; Njhw;wk; gpd;tUtd fhzg;gLtjhy; jiu tho;Tf;fhd %Nyh 

ghakhff; fhzg;gLfpwJ. 

tpj;Jiw  -  jPtpu epiyikfspd; NghJ gpioj;j 

ypy; cjTk;.

czT xJf;Ffs;  -  tpUj;jpapd; NghJ Kisaj;jpw;Fg; 

Nghrizia toq;Fk;.

cwq;F epiy  -  jfhj epiyikfspd; NghJ gpioj; 

jypy; cjTk;.

guk;gypw;fhd ,irthf;fq;fs; -  tsu;r;rpf;Fk; tpUj;jpf;Fk; gpioj;jYf; 

Fk; $Ljyhd re;ju;g;gk;. 
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goq;fs;

 y cs;slf;fg;gl;l tpj;Jf;Fg; ghJfhg;ghf mikAk;. 

 y Kjpu;r;rpAWk; NghJ fhw;why;> ePuhy; my;yJ tpyq;Ffshy; tpj;Jfs; 

guk;gyiltjpy; cjTfpd;wJ. 

 y tpj;Jg;guk;gypd; gpd;du; rhjfkhd #oy; epiyikfs; fhzg;gl;lhy;  

tpj;J xd;W Kisj;J xU ehw;iwj; Njhw;Wtpf;Fk;.

 y tpj;J Kjpu;tpd; xU gbapy; KisatpUj;jp ,aw;ifahf epNuhjpf; 

fg;gLtjhy; goq;fspDs; tpj;Jfs; Kisg;gJ jLf;fg;gLjy; tpj;jpd; 

cwq;F epiy vd miof;fg;gLk;.

 y gy tpj;Jf;fs; cwq;Fepiyapy; ,Ug;gjw;fhf Kisj;jiy epNuhjp-

f;Fk; nghwpKiwfisf; nfhz;Ls;sd.

 y epNuhjpfs;> jbj;j / typikahd tpj;Jiwfs;> ePiu cl;Gftplhj tpj; 

Jiwfs; Nghd;wtw;iwf; nfhz;bUj;jy; tpj;jpd; cwq;Fepiyf;fhd 

nghJthd fhuzq;fshFk;.

 y tpj;jpd; cwq;Fepiy ,ilepWj;jg;gl;l gpd;du;; ePu;> xl;rprd;> jFe;j   

ntg;gepiy vd;gd toq;fg;gl;lhy; tpj;Jfs; Kisf;f Muk;gpf;Fk;.

 y ePupd; mfj;JwpQ;ry;> nehjpaq;fspd; capu;g;ghf;fk;> czT %yq;f 

spd; (Nghrizg; nghUs;fspd;) mirAkhw;wy; vd;gtw;iwj; njhlu;e;J  

Kisaj;jpy;  tpiuthd tsu;r;rpr;  nrad;Kiw Vw;gl;L> tpj;JiwapD}

lhf KisNtu; ntspePl;lg;gLjy; tpj;J Kisj;jy; vd miof;fg;gLk;.

KisNtu; Neuhd Gtpj;jpUg;gj;ijAk; Kisj;jz;L vjpuhd Gtpj;jpUg; 

gj;ijAk; fhl;Lk;.

mf kw;Wk; Gw rkpf;iQfSf;fhd jhtu J}z;lw;NgWfs; 

NtWgl;l J}z;ly;fSf;Fj; jhtuq;fspd; J}z;lw;NgWfs; 

xspcUtg;gpwg;G

 y jhtu tsu;r;rpapYk; tpUj;jpapYk; gy Kf;fpa epfo;Tfs; xspapdhy; 

rLjpahfj; J}z;lg;gLfpd;wJ. ,it midj;Jk; $l;lhf xspcUtg; 

gpwg;G vdg;gLk;.

 y jhtuq;fs; ehl;fs; kw;Wk; gUtq;fis mstpLtjw;F xsp thq;fy; 

,lq;nfhLf;fpd;wJ.

 y jhtuq;fs; xspr; rkpf;iQia kl;Lky;y> mjd; jpir> nrwpT> miy 

ePsk; (epwk;) vd;gtw;iwAk; czuf;$bad.
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 y jhf;fepwkhiy vd;Dk; xU tiuG %yk; xspj;njhFg;Gg; Nghd;w Fwpg; 

ghd xU nrad;Kiwapd; NghJ fjpu;tPr;rpd; ntt;NtW miyePsq;fSf; 

fhd rhu;G tpidj;jpwd; fhl;lg;gLk;.

 y rptg;G kw;Wk; ePy xspfs; jhtuq;fspy; xspcUtg;gpwg;igr; rPuhf;Ft 

jpy; kpf Kf;fpakhd epwq;fs; vd;gij> jhf;fepwkhiy ntspg;gLj;J 

fpd;wJ.

 y jhtuq;fspy; xsp thq;fypd; ,U gpujhd tFg;Gfs; - ePy xspf;Fupa 

xspthq;fpfs; kw;Wk; igw;NwhFNuhk;fs; (gpujhdkhf rptg;G xspia 

mfj;JwpQ;Rk;).

 y ePy xspf;Fupa xspthq;fpfs; - xspj;jpUg;gk;> xspahy; J}z;lg;gLk; 

,iytha; jpwj;jy;> xspj;J}z;lyhy; ehw;W jiuf;F ntspNa tUk; 

NghJ tpj;jpiyf;fPo;j;jz;bd; ePl;rpiaj; jhkjkhf;Fjy; cl;gl NtWgl;l 

J}z;lw;NgWfisj; jhtuq;fspy; njhlf;fpitf;fpd;wd.

 y igw;NwhFNuhk; xspthq;fpfs; - tpj;J Kisj;jy;> epoy; jtpu;g;G cl;glj; 

jhtuq;fspy; gy xspf;fhd J}z;lw;NgWfisr; rPuhf;Ffpd;wd.

tpj;JKisj;jypy; xspapd; tpisT

 y Nghriz xJf;Ffs; tiuaiwf;F cl;gl;litahjyhy; gy tifahd 

tpj;Jfs; (rpwg;ghf rpwpa tpj;Jfs;) xspr;#oYk; Vida epge;jidfSk; 

rpwg;G epiyikia mz;kpf;Fk;NghJ kl;Lk; Kisf;Fk;.

 y ,t;thwhd tpj;Jfs; xsp epiyikfs; khWk; tiu gy tUlq;fshf 

cwq;Fepiyapy; fhzg;gLk;.

(c+k; taiy cOjy; my;yJ epoy; jU kuj;jpd; ,wg;G Nghd;wd  

tpj;JKisj;jYf;Fr; rhjfkhd xspr;#oiy Vw;gLj;jyhk;).

jhtu ,iltplypy; xspapd; tpisT

 y igw;NwhFNuhk;fs; xspapd; juk; gw;wpa jfty;fisj; jhtuj;Jf;F toq;F 

fpd;wJ.  ,J Gwj;NjAs;s xspepiyikfspy; Vw;gLk; khw;wq;fSf;Fj; 

jhtuj;ij ,irthf;Ffpd;wJ.

c+k; rhu;gstpy; cau;thd xspr;nrwpT Njitg;gLk; fhl;L kuq;fspd; 

(tpjhdj;jpd; fPo;) 'epoy; jtpu;g;G"j; J}z;lw;NgW 

fhl;L tpjhdq;fs; $Ljyhd rptg;G xspia mfj;JwpQ;rp> njhiy 

-  rptg;G xspia kl;LNk CLGftpLtjhy; tpjhdj;jpd; fPOs;s kuk; 

mjd; Nghriz%yq;fspy; ngUk;ghyhdtw;iw caukhf tsu;tjw;F 

xJf;fPL nra;Ak;.

 y khwhf> Neubahd #upaxspf;Fj; jhtuk; ntspf;fhl;lg;gl;lhy; njhiy 

rptg;G xsp : rptg;G xsp tpfpjk; mjpfupg;gjdhy; epiyf;Fj;jhd tsu;r;rp 

epNuhjpf;fg;gl;L fpistply; J}z;lg;gLk;
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g+j;jypy; xspapd; tpisT

 y xsp Mtu;j;jdk; vd;gJ 24 kzpj;jpahyf; fhyj;jpy; jhtuq;fs; xspf;F 

ntspf;fhl;lg;gLk; Mapil MFk;. 

 y xsp Mtu;j;jdk; gy tifahd jhtuq;fspy; g+j;jiyf; fl;Lg;gLj;J 

fpd;wJ.

mq;Fuk; ePl;rpAwy;> xspj;jpUg;gk; vd;gtw;wpy; xspapd; tpisT

 y xspia Nehf;fp (Neuhd) my;yJ vjpu;j;J (vjpuhd) mq;Fuk; tsu;r;rp 

ailjy; xspj;jpUg;gk; vdg;gLk;.

 y Neuhd xspj;jpUg;gk; xspj;njhFg;Gf;F tYt+l;Lk;. 

 y ,j; J}z;lw;NgW mq;Fuj;jpd; vjpuhd gf;fq;fspy; cs;s fyq;fspd; 

NtWgl;l tsu;r;rpahy; Vw;gLfpd;w tpisthFk;. ,Uz;l gf;fj;jpyp 

Uf;Fk; fyq;fs; gpufhrkhd (xspgLk;) gf;fj;jpypUf;Fk; fyq;fis tpl 

tpiutpy; ePl;rpailAk;.

GtpaPu;g;Gf;fhd J}z;lw;NgW

<u;g;Gj; jpUg;gk;

 y GtpaPu;g;G my;yJ <u;g;Gj; jpUg;gj;jpw;fhd J}z;lw;Ngwhf jhtuj;jpd; 

mq;Fuk; Nky; Nehf;fp tsu Ntu; fPo;Nehf;fp tsu;r;rpailAk;.

 y ,J Neuhdjhf my;yJ kiwahdjhf ,Uf;fyhk;. 

c+k;  Ntu;fs; Neuhd <u;g;Gj; jpUg;gj;ijAk; mq;Fuq;fs; vjpuhd 

<u;g;Gj; jpUg;gj;ijAk; fhl;Lk;.

 y <u;g;Gj; jpUg;gk; tpj;J Kisj;j clNdNa eilngWk;. ,J Ntu;fs; 

kz;zpDs; tsu;tijAk; mq;Fuq;fs; #upa xspia Nehf;fp tsu;tij 

Ak; cWjpg;gLj;Jk;.

 y epiyf;fw;fs; epiynfhs;tjd; %yk; jhtuq;fshy; GtpaPu;g;G czug;gLk;.

 y fyd; jhtuq;fspd; epiyf;fw;fshtd mlu;e;j khg;nghUs; kzpfisf; 

nfhz;l tpNrl cUkzpfs; MFk;.

 y fyj;jpd; jho;thd gFjpfspy; GtpaPu;g;gpd; fPo; ,it epiynfhs;Sk;.

 y Ntupy; Ntu;%bapd; rpy fyq;fspy; ,it mike;jpUf;Fk;.

epiyf;fy; fUJNfhs;

 y Ntu;%bf; fyq;fspd; jho; kl;lq;fspy; epiyf;fw;fs; jpusiljy; Ca++ 
,d; kPs;guk;giyr; rLjpahfj; J}z;l mJ NtupDs; xl;rpdpd; gf;ff;                  

flj;jiy Vw;gLj;Jk;. ,jd; tpisthf Ntupd; ePsw;gpuNjrj;jpd; jho;gF 

jpapy; xl;rpDk; Ca++ ck; nrwptilAk;. xl;rpdpd; cau;nrwpT fyePl;rpia 
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epNuhjpf;Fk;. ,jdhy; Ntupd; jho;thd gFjpapy; nkJthd fyePl;rpAk; 

cau;thd gFjpapy; kpftpiuthd fyePl;rpAk; Vw;gLk;. vdNt NtuhdJ 

fPo;Nehf;fp tsUk;.

nghwpKiwj; J}z;lYf;fhd J}z;lw;NgW

rhjhuz #oy; epge;jidapy; tsUk; jhtuq;fis tplg; ngUksT fhw;W 

tPRfpd;w #oypy; tsUk; mNj ,dj;ijr; Nru;e;j jhtuq;fspd; mbkuq;fs;  

nghJthff; FWfpajhfTk; jbj;jjhfTk; fhzg;gLk;. ,j; jhtuq;fs; mjpf 

fhw;Nwhl;lj;ijj; jhq;ff;$bajhf ,Ug;gJ ,jd; mD$ykhFk;. ,J                                     

jhtuq;fspd; nghwpKiwj; jifg;gpw;fhd czu;jpwidf; fhl;Lfpd;wJ.                                             

jhtuq;fspy; nghwpKiwf;Fupa Fog;gq;fshy; Vw;gLk; khw;wq;fs;                             

gupr cUtg;gpwg;G vdg;gLk;. 

$u;g;gpd;NghJ rpy jhtu ,dq;fs; 'njhLif epGzu;"fshf te;Js;sd. 

VWk; jhtuq;fspd; je;Jfs; toikahf Mjhuj;ijj; njhl;lTld; tpiuthf 

mijr; Rw;wpf; nfhs;Sk;. njhLif je;Jfspd; vjpu;g;gf;fq;fspy; NtWgl;l 

tsu;r;rpiaj; J}z;Lk;. Mjhuj;ij Nehf;fpa je;Jfspd; jpirf;Fupa tsu;r;rp 

guprj;jpUg;gk; vdg;gLk;.

Vida 'njhLifepGzu;fs;" tpiuthd ,iy mirTfs; %yk; njhL 

iff;Fj; J}z;lw;Ngiwf; fhl;Lk; c+k; Mimosa pudica rPwpiyfs; njhlg; 

gLk;NghJ kbe;JtpLk;. Gilg;Gfs; vdg;gLk; rpwj;jyile;j ,af;f mq;fj; 

jpYs;s fyq;fspy; rLjpahd tPf;f ,og;G njhLifahy; Vw;gLk;. ,j;                   

J}z;lw;NgW guprKd;dpiy vd miof;fg;gLk;.

NtWgl;l J}z;ly;fSf;Fj; jhtu tsu;r;rpg; gjhu;j;jq;fs; / XNkhd;fs; / 
rPuhf;fpfspd; tfpghfk;

Fiwe;jstpy; cw;gj;jpahf;fg;gl;L mq;fpfspy; njhFf;fg;gl;l ,lj;jpypUe;J 

NtWgFjpapYs;s ,yf;Ff;fyq;fSf;Ff; flj;jg;gl;L mq;F rLjpahfj; 

J}z;lw;Ngiw Vw;gLj;jf;$ba my;yJ jhtu tsu;r;rpapYk; tpUj;jpapYk; 

ghjpg;ig Vw;gLj;jf;$ba rkpf;iQ %yf;$Wfs;> nghJthf XNkhd;fs; 

MFk;. ,t;tiuaiwahy; jhtuq;fspd; rpy clw;nwhopypay; nrad;Ki-

wia tptupj;jy; fbdk;. NkYk; jhtu XNkhdhff; fUjg;gLk; rpy rkpf;iQ 

%yf;$Wfs; Fwpj;j ,lj;jpNyNa njhopw;gLk;. ,jdhy; jhtu tsu;r;rpr; 

rPuhf;fp vd;w gjk; kpfg; nghUj;jkhdJ.

tpyq;F XNkhd;fSf;Fk; jhtu XNkhd;fSf;Fk; ,ilNa Fwpg;gpl;l NtW 

ghLfs; cs;sjhy; jhtu capupayhsu;fs; jhtu XNkhd;fis tplj; jhtu 

tsu;r;rpr; rPuhf;fpfs; vdw gjj;ijNa Nju;e;njLj;Js;shu;fs;.



PB179

jhtu tsu;r;rpr; rPuhf;fpfs; ,aw;ifahditahf my;yJ njhFf;fg;gl;l               

Nrjdr;Nru;itfshf ,Uf;Fk;. ,it jhtuq;fspy; jw;rpwg;ghd clw; 

nwhopYf;Fupa nrad;Kiwfis khw;Wk; my;yJ fl;Lg;gLj;Jk;. 

jhtu XNkhd;fspd;/tsu;r;rpr;rPuhf;fpfspd; gpujhd tiffs; xl;rpd;fs; 

[pguypd;> irw;Nwhifdpd;> mg;rprpf; mkpyk;> vjpyPd;> [];Nkhdpf;               

mkpyk; ([];NkhNdw;)

jhtu XNkhd; njhopy;fs;

Xl;rpd;  y Fiwe;j nrwptpy; jz;L ePl;rpiaj; J}z;Lk;.

 y gf;f kw;Wk; ,lk;khwpg;gpwe;j Ntu;fspd; 
cUthf;fj;ij Cf;Ftpf;Fk;.

 y gotpUj;jpiar; rPuhf;Fk;.

 y cr;rpahl;rpia Nkk;gLj;Jk;.

 y xspj;jpUg;gj;jpy;  njhopyhw;Wk;.

 y <u;g;Gj;jpUg;gj;jpy; njhopyhw;Wk;.

 y fydpioa tpaj;jj;ij Cf;Ftpf;Fk;.

 y ,iyntl;il ke;jkhf;Fk;.

[pguypd;  y jz;L ePl;rpiaj; J}z;Lk;.

 y kfue;jkzp tpUj;jpiaj; J}z;Lk;.

 y kfue;jf;Foha; tsu;r;rpiaj; J}z;Lk;.

 y gotsu;r;rpiaj; J}z;Lk;.

 y tpj;J tpUj;jp kw;Wk; Kisj;jiyj; J}z;Lk;.

 y ,ypq;f epu;zak; kw;Wk; ,sik mtj;ijapyp 

Ue;J Kjpu;epiy mtj;ijf;F epiykhwiyr; 

rPuhf;Fk;.

irw;Nwhifdpd;  y Ntu;fs; kw;Wk; mq;Fuq;fspy; fyg;gpupitr; 
rPuhf;Fk;.

 y cr;rpahl;rpia khw;wpaikj;Jg; gf;ftUk;G 
tsu;r;rpia Cf;Ftpf;Fk;.

 y jhop ,ioaq;fis Nehf;fpa Nghrizg;            
nghUs;fspd; mirit Cf;Ftpf;Fk;.

 y tpj;J Kisj;jiyj; J}z;Lk;.

 y ,iy %g;giljiyj; jhkjpf;fr; nra;Ak;.
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mg;rprpf; mkpyk;  y tsu;r;rpia epNuhjpf;Fk;.

 y tul;rpf;Fupa jifg;G epiyikapd;NghJ 
,iytha; %liy Cf;Ftpf;Fk;.

 y tpj;J cwq;Fepiyia Cf;Ftpj;J Kd;$l; 
ba tpj;JKisj;jiy epNuhjpf;Fk;.

 y ,iy %g;giljiy Cf;Ftpf;Fk;.

 y cyu;T rfpg;Gj;jd;ikia Cf;Ftpf;Fk;.

vjpyPd;  y gytifahd goq;fs; gOj;jiy Cf;Ftpf;Fk;

 y ,iyntl;il Cf;Ftpf;Fk;.

 y ehw;Wfspy; Kk;ikj; J}z;lw;Ngiw Cf;F  
tpf;Fk; (jz;L ePl;rpapd; epNuhjpg;G gf;fj;jpw; 
FupatpupT kw;Wk; epiyf;Fj;jhd tsu;r;rp 
fspd; Cf;Ftpg;G)

 y %g;giljy; tPjj;ij Nkk;gLj;Jk;

 y Ntu;fs;> Ntu;kapu;fspd; cUthf;fj;ij 
Cf;Ftpf;Fk;.

 y md;dhrpf; FLk;gj;jpy; g+j;jiy Cf;Ftpf;Fk;

rpy capUf;Fupa kw;Wk; capupypj; jifg;Gfspw;Fj; jhtuj;jpd; J}z;lw;NgW

jifg;G

#oypy; fhzg;gLk; rpy fhuzpfs; jhtuq;fspd; gpioj;jy;> tsu;r;rp kw;Wk; 

,dg;ngUf;fj;jpy; rhj;jpakhd nfLjpahd tpisTfisf; nfhz;bUf;f 

yhk;. 

jifg;gpd; ,uz;L tiffs;>

1.  capupypj; jifg;G (capuw;w fhuzpfshy;)

2.  capUf;Fupa jifg;G (capUs;s fhuzpfshy;)

capupypj; jifg;G

gy nghJthd capupypj; jifg;Gfspy; gpd;tUk; %d;W jifg;Gfs; fye;-

Jiuahlg;gLfpd;wd.

1.  tul;rpj; jifg;G

2.  Fspu;j; jifg;G

3.  cg;Gj; jifg;G
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1.  tul;rpj; jifg;G - ePu; mfj;JwpQ;riy tpl MtpAapu;g;gpdhy; Vw;gLk; 

ePupog;G mjpfkhFk;NghJ jhtuq;fs; thLk;. ePbj;j tul;rp xU jht 

uj;ijf; nfhy;yf;$l KbAk;. tul;rp / ePu;g;gw;whf;Fiw epge;jidfisr; 

rkhspg;gjw;Fj; jhtuq;fspy; fl;Lg;ghl;Lj; njhFjpfs; cs;sd.

 ePu;g;gw;whf;Fiw mg;rprpf; mkpyj; (ABA) njhFg;ig mjpfupf;fr; nra;J 

mJ ntsptplg;gliyj; J}z;Lk;. ,J fhtw; fy nkd;rt;tpd;kPJ  

njhopw;gl;L> ,iythia %lr;nra;J MtpAapu;g;igf; Fiwf;Fk;.

Gw;fspy; ,iyfs; Foha; Nghd;w tbtKs;sjhfr; RUz;L Nkw;gug;gpd; 

gug;gsitf; Fiwj;J MtpAapu;g;igf; Fiwf;fpd;wJ. rpy jhtuq;fs; 

gUtj;jpw;Fupa tul;rpapd;NghJ mtw;wpd; ,iyfis cjpu;f;fpd;wd.

2. Fspu;j; jifg;G - ,f;fl;lhd xU ntg;gepiyapd; fPo; fynkd;rt;T Fspu; 

tilAk;NghJ ,ypg;gpl;Lfs; gspq;Ff; fl;likg;Gf;F te;JtpLtjhy; 

nkd;rt;tpd; ghapj;jd;ik ,of;fg;gLfpd;wJ. ,J nkd;rt;Tf;Ff; FWf; 

fhd nfhz;Lnry;yiyj; jLj;J> fyj;jpd; njhopw;ghl;ilg; ghjpf;Fk;.

 jhtuq;fs; mtw;wpd; nkd;rt;Tfspd; ,ypg;gpl;Lf; $Wfis khw;Wtjd; 

%yk; Fspu;j;jifg;Gf;Fj; J}z;lw;Ngiwf; fhl;Lfpd;wJ. Fiwe;j ntg;g 

epiyapy; nkd;rt;Tfisj;  njhlu;e;Jk;  ghapahf itj;jpUf;ff;$ba 

epuk;ghj nfhOg;gkpyq;fspd; tpfpjhrhuj;ij mit mjpfupf;fpd;wd.

 ciwjy; ,d;ndhU Fspu;j; jifg;ghFk;. FopaTUj; jhaj;jpYs;s 

fiuak; nrwpe;j ePu; ciwtjw;F Kd;du; fyr;Rtu; kw;wk; fyq;fSf; 

fpilapyhd ,ilntspfspy; cs;s ePu; ciwfpd;wJ. fyr;Rtupy; 

jput ePupd; FiwthdJ fyj;jpw;Fg; Gwk;ghd ePuOj;jj;ijf; Fiwf;fr; 

nra;J FopaTUj; jhaj;jpy; ,Ue;J ePiu ntspNawr; nra;Ak;. ,jd; 

tpisthf FopaTUtpy; cau; fiuar;nrwpT Vw;gLk;. ,J fy,wg;Gf;F 

,l;Lr;nry;Yk; nfLjpahd tpisthFk;.

 Fspu;fhyk; njhlq;f Kd;G ciwgdp - rfpf;Fk; jhtuq;fspd; fyk; 

nty;yq;fs; Nghd;w jw;rpwg;ghd fiuaq;fspd; FopaTUf;Fupa                 

kl;lj;ij mjpfupf;Fk;. ,J fyq;fspypUe;J ePupog;igf; Fiwj;J ePufw; 

wiyj; jLf;fpd;wJ.

3. cg;Gj; jifg;G - kz;zpy; cg;G kpFjpahjy; (cau; ctu;j;jd;ik) 

kz;zpd; ePuOj;jj;ijf; Fiwg;gjd; tpisthf kz;zpypUe;J NtUf;Ff; 

Fiwe;j ePuOj;jg; gbj;jpwd; Vw;gLk;. ,J Ntupdhy; ePu; cs;nsLj;j 

ypy; FiwTf;F toptFf;Fk;.

 nghJthf kz;zpd; mjp cau; ctu;j;jd;ik jhtuj;Jf;F er;rhFk;.
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mNdfkhd jhtuq;fs;> cau; nrwptpy; $ba rfpg;Gj;jd;ikAs;s fiu 

aq;fis cw;gj;jpahf;fp kz;zpd; kpjkhd ctu;jd;ikf;Fj; J}z;lw; 

Ngiwf; fhl;Lk;.

cg;Gr; rfpg;Gj;jd;ikAs;s xU rpy jhtuq;fs; (cg;Gehb) cg;Gr; Rug;gp 

fis tpUj;jp nra;J> kpFjpahd cg;igg; GwQ; Rue;J ,iy Nkw;gug;gpD}

lhfj; jhtuj;jpypUe;J ntspNaw;Wfpd;wd. 

c+k; : gy fz;lw; jhtuq;fs;.

capUf;Fupa jifg;G

jhtuq;fs; gPilfs; kw;Wk; Nehahf;fpfspd; jhf;fq;fspw;F vjpuhfj; jk;ik 

vt;thW ghJfhj;Jf; nfhs;fpd;wnjdpy;;;
jhtug; ghJfhg;Gg; nghwpKiwfspy; rpy Nru;itfSk; fl;likg;GfSk; 

Vw;fdNt jhtu cly;fspy; fhzg;gLk;. NtW rpy njhw;W my;yJ 

gPilj; jhf;fj;jpd; gpd;du; Njhw;Wtpf;fg;gLk;. vdNt Kd;Ds;s kw;Wk;                      

J}z;lg;gl;l nghwpKiw vd ,uz;L tifahd ghJfhg;Gg; nghwpKiwfs;                

milahsg;gLj;jg;gl;Ls;sd. 

Kd;Ds;s fl;likg;Gf;Fupa kw;Wk; ,urhad ghJfhg;Gg; nghwpKiwf-

shtd;
-  Nkw;Nwhy; fyq;fisr; #oTs;s Gwj;Njhy; kw;Wk; nkOfpd; juKk; 

msTk;. 

- Nkw;Nwhypd; fyr;Rtupd; fl;likg;Gk; jbg;Gk;

- ,iythapd; gUkd;> tbtk; kw;Wk; miktplk;

- er;Rr; Nru;itfs;> mw;fNyhapl;Lfs; (c+k; : epf;nfhw;wpd;)> gPNdhypf; 
Ffs; (c+k; : gpNstNdhapl;Lfs;> ,ypf;dpd;> jdpd;)> Nju;g;gpNdhapl; 
Lfs; (c+k; : mrbnuf;bd;)> nyf;bd;.

- Kl;fs;> $upaq;fs;> kapUUf;fs;

J}z;lg;gl;l fl;likg;Gf;Fupa kw;Wk; ,urhadg; ghJfhg;Gg; nghwpKiwfs;

- fyr;Rtupd; cUttpaYf;Fupa khw;wq;fs;

- ntl;Lg;gilfs;> jf;if vd;gtw;wpd; cUthf;fk;.

- gPNdhypf; Nru;itfs;

- er;Rr; Nru;itfs;

- g+r;rpfspd; mq;fq;fisr; Nrjkhf;Fk; my;yJ gq;fRf;fspd; fyr;   

Rtiug; gbapwf;ff;$ba nehjpaq;fs;.
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05

tpyq;F mikg;Gk; njhopYk;

tpyq;fpioaq;fspd; fl;likg;Gk; njhopYk;

tpyq;fpioaq;fspd; fl;ikg;ig mtw;wpd; njhopYld; njhlu;GgLj;Jthu;.

tpyq;fpioaq;fs; gpujhdkhf 4 tifg;gLfpd;wd.

1. Nkyzp ,ioak; (Epithilial tissue)

2. njhLg;gpioak; (Connective tissue)

3. jirapioak; (Muscle tissue)

4. euk;gpioak; (Nervous tissue)

Nkyzp ,ioak;

rpwg;gpay;Gfs;

mq;fpnahd;wpd; ntspg;Gw/ cl;Gw Nkw;gug;Gf;fisAk; mq;fq;fspdJ 

RahjPd Nkw;gug;Gf;fisAk; Nghu;j;Jf; fhzg;gLk;.

Nkyzp ,ioaf; fyq;fs; cr;rp Nkw;gug;igAk;> mbNkw;gug;igAk; 

nfhz;lit.

 y mbNkw;gug;G mbj;js nkd;rt;Tld; njhLf;fg;gLfpwJ. 

 y cr;rpNkw;gug;G RahjPdkhf ,Uf;Fk;.

FUjpf; Foha;fs; Nkyzp ,ioaj;jpDs; fhzg;gLtjpy;iy. Nkyzp 

,ioakhdJ Nghrizg; nghUs;;fisAk; xl;rpridAk; fPo;g;Gwkhd 

njhLg;gpioaj;jpypUe;J ngw;Wf; nfhs;Sk;.

Nkyzp ,ioaj;jpd; njhopy;fs;

 y ghJfhg;G 

 cjhuzk; : nghwpKiw fhaq;fs;> Nehahf;fpfs; vd;gtw;wpw;F jilahf 

mikjy;> ghapfspd; ,og;gpidj; jLj;jy;

 y Ruj;jy;

 cjhuzk; : nehjpaq;fs;> XNkhd;fs;> rPjk;> tpau;it
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 y mfj;JwpQ;ry;

cjhuzk; : Nghrizg;nghUs;;fs;> Rthr thAf;fs;

mbj;js nkd;rt;tpd; kPJ fhzg;gLk; fyg;gilfspd; vz;zpf;ifapd; 

mbg;gilapy; 02 tifahd Nkyzp ,ioaq;fs; fhzg;gLfpd;wd.

01. vspa Nkyzp ,ioak; - (Simple Epithilia)

 jdpf;fyg;gil 

  (cjhuzk; : nrjpy;Nkyzp ,ioak; (Simple squamous epithilia)

    vspa fd Nkyzp (Simple cuboidal)

    vspa fk;g Nkyzp (Simple columnar)

    Nghypg;gil nfhz;l Nkyzp (Pseudostratified)

02. $l;L Nkyzp ,ioak; - (Compound Epithilia)

 gyfyg;gil

  cjhuzk; : gilnfhz;l nrjpy; Nkyzp> epiykhWk; Nkyzp

01. vspa Nkyzp ,ioak;

vspa nrjpy; Nkyzp

mbj;jsnkd;rt;tpd; kPJ jdpf;fyg;gilahfj; jl;LUthd fyq;fs; 

fhzg;gLk;. kpf nky;ypa CLGftplf; $ba tiff;Fupa Nkyzp fhzg;gLk; 

,lq;fs;. guty; %yk; gjhu;j;jg; gupkhw;wk; eilngWk; ,lq;fspy; 

fhzg;gLk;. 

cjhuzk; : FUjp kapu;Jisf; Foha;fs;> Rthrg;igr; rpw;wiwfs; 

mbj;js nkd;rt;T

fU
cU 5.1 vspa nrjpy; Nkyzp

vspa fdtbt Nkyzp

jdpf;fy tupirapy; fhzg;gLk; fyq;fs; jhaf;fl;ilfs; Nghd;w 

tbtkhdit. fhzg;gLkplq;fs;>
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1. rpWePufj;jpd; rpWePu;jhq;F rpWFoha;fspd; Nkyzp

2. ngUk;ghyhd Rug;gpfspd; Nkyzp - ijnuhapl; Rug;gp> ckpo;ePu; Rug;gp

mbj;js 

nkd;rt;T

  fU

cU 5.2 vspa fdtbt Nkyzp

vspa fk;g Nkyzp

jzptupirapyike;j nrq;fl;b tbthd ngupa fyq;fs;. Ruj;jy; my;yJ 

capu;g;ghd mfj;JwpQ;ry; epfOk; ,lq;fspy; fhzg;gLk;. 

cjhuzk; : Fly; Nkyzp

mbj;js 

nkd;rt;T

 fU

cU 5.3 vspa fk;g Nkyzp

Nghypg;gil nfhz;l nrjpy; Nkyzp

jdpf;fyg;gilahyhdJ> fyq;fs; NtWgl;l cauKilait. fUf;fs; 

ntt;NtW kl;lq;fspy; fhzg;gLk;. gygilfspy; Njhw;wkspf;Fk;. 

ngUk;ghyhd Ks;se;jz;Lspfspy; ,k; NkyzpahdJ gprpu;fisAila 

fyq;fis nfhz;bUf;Fk;. ,it rPj nkd;rt;itj; Njhw;Wtpf;Fk;. gprpu;fs; 

Nkw;gug;gpd; topNa rPjj;ij nrYj;Jk; (sweep).

cjhuzk; : %f;Ff;fhy;tha;> thjdhsp 
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mbj;js 

nkd;rt;T

 fU

cU 5.4 Nghypg;gil nfhz;l nrjpy; Nkyzp

$l;LNkyzp ,ioak; 

gilnfhz;l nrjpy; Nkyzp

gyfyg;gilahy; MdJ. mbj;js nkd;rt;tpd; kPJ fhzg;gLk; Kisgil 

fyq;fs; fd tbtkhff; fhzg;gLk;. ,it tpiuthf ,ioAUg; gpuptile;J 

Gjpa fyq;fis cUthf;Ffpd;wd. ,jd;NghJ gioa fyq;fs; Gjpa 

fyq;fshy; gpujpaPL nra;ag;gLtJld; gioa fyq;fs; ntspNehf;fpj; 

js;sg;gLfpd;wd. 

,k;Nkyzp nghJthf mjpf jifg;gpw;Fl;gLk; gFjpfspy; fhzg;gLk;.  

cjhuzk; : Njhypd;  ntspg;Gwk;> tha;Fop mftzp> Fjk;> Nahdp kly;. 

 mbj;js nkd;rt;T

fU

cU 5.5 gilnfhz;l nrjpy; Nkyzp

 gioa fyk;

njhLg;gpioak; - (Connective tissue)

rpwg;gpay;Gfs;

njhLg;gpioaq;fs; clypy; kpf mjpfstpy; fhzg;gLk; ,ioaq;fshFk;. 

njhLg;gpioaq;fs; mq;fq;fisAk; ,ioaq;fisAk; fl;likg;G uPjpapYk; 

njhopw;ghl;L uPjpapYk; xd;whf ,izf;f cjTfpd;wd.  njhLg;gpioakhdJ 

gytifg;gl;l fyq;fisf; nfhz;bUf;Fk;. mj;Jld; gytifg;gl;l ehu;fisf; 

nfhz;bUf;Fk;. fyj;jpw;Fg; Gwk;ghd jhak; ngUkstpy; fhzg;gLk;. 
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,j;jhaj;jpDs; fyq;fSk; ehu;fSk; gutp (rpjwp) fhzg;gLk;. jhakhdJ 

Fiwj;jpz;kkhf (n[yp Nghd;W) jputkhf jpz;kkhf (mlu;j;jpahfTk; 

tpiwg;ghfTk;) fhzg;gLk;. gytifg;gl;l fyq;fs; jhaj;jpy; fhzg;gLk;. 

cjhuzk; : ehuuUk;gu;fs; (ehu;g;Gujq;fisr; Ruf;Fk;)> ngUe;jpd; fyq;fs; 

(me;jpag; nghUs;fis my;yJ fy XbTfis jpd;Fopar; nray;%yk; 

tpOq;Fk;)> mbehl;lf; fyq;fs; (n`g;ghupd;> `p];ukpd; Mfpatw;iwr; 

Ruf;Fk;)> Nkyjpfkhfr; rpy ,ioaq;fspy;> nfhOg;Gf; fyq;fs; (nfhOg;G 

Nrkpg;G> ntg;gf;fhtypahf njhopw;gLk;)> ntz;Fopaq;fs; (Neha;fspypUe;J 

ghJfhf;Fk;) vd;gd fhzg;gLk;.

03 tifahd ehu;fs; njhLg;gpioaj;jpy; fhzg;gLk;. nfhyh[pd; ehu;fs; 

(typikiaAk; tisAk; jd;ikiaAk; toq;Fk;)> rpWtiy ehu;fs; 

(mLj;Js;s ,ioaq;fSld; njhLg;gpioaj;ij ,izf;Fk;)> kPs;rf;jp 

ehu;fs; (,ioaj;jpw;F kPs;rf;jpia toq;Fk;).

njhopy;fs; 

 y NtW ,ioaq;fis xd;Wld; xd;W ,izj;jYk; fl;likg;G uPjpahd 

Mjhuj;ij toq;FjYk; 

 y ghJfhg;G

 y gjhu;j;jf; nfhz;L nry;yy;

 y ntg;gf; fhtypahf njhopw;gly;

njhLg;gpioaq;fs; gy tifg;gLk;. jsu;thd njhLg;gpioak; (rpw;wpil 

tpioak;)> ehu;j;njhLg;gpioak; (mlu;njhLg;gpioak;)> nfhOg;gpioak;> 

FUjp> frpapioak;> vd;gpioak; vd;gd.

jsu;thd njhLg;gpioak; (rpw;wpilapioak;) 

Loose connective tissue (Areolar Tissue)

Ks;se;jz;Lspfspd; clypy; kpfg; gue;jstpy; fhzg;gLk; njhLg;gpioa 

tif ,JthFk;. ,t;tif nghJikg;ghnla;jpa njhLg;gpioa tifahf 

fUjg;gLfpd;wJ. ,e;j tif njhLg;gpioaj;jpy; fhzg;gLk; fytifshtd> 

ehuUk;gu;fs; (Fibroblasts)> ngUe;jpd; fyq;fs; (Macrophages)> mbehl;lf; 

fyq;fs; (Mast cells)> ntz;Fopaq;fs; (Leukocytes)> nfhOg;Gf;fyq;fs; (Fat 
cells).

,e;j njhLg;gpioaj;jpy; %d;W tif ehu;fSk; fhzg;gLk;. ehu;fs; 

jsu;thf xOq;Fg;gLj;jg;gl;bUg;gJld; miyTUthdit. ,e;j ,ioak; 

Nkyzpapioaq;fis mtw;wpd; fPo; fhzg;gLk; ,ioaq;fSld; 

,izj;J (bind) itj;jpUf;Fk;. MfNt mq;fq;fs; cupa ,lq;fspy; 

jq;fitf;fg;gLfpd;wd. ,e;j njhLg;gpioaq;fs; Njhypd; fPohfTk;> cly; 

KOtJkhff; fhzg;gLk;. 
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ehu;j;njhLg;gpioak; (mlu; njhLg;gpioak;) 

Fibrous connective tissue (Dense connective tissue)

,e;j ,ioak; nfhyh[d; ehu;fshy; mlu;j;jpahf epug;gg;gl;bUf;Fk;. 

MfNt jhak; xg;gPl;lstpy; Fiwf;fg;gl;bUf;Fk;. mj;Jld; rpy fyq;fNs 

(ehuUk;gu;fNs) fhzg;gLk;. ehu;j;njhLg;gpioaq;fs; fhzg;gLk; ,lq;fs;;; 
rpiufspy; (tendons) jirfs; vd;Gld; ,izAk; ,lq;;fs;> ,izaq;fs; 
(Ligaments)  vd;Gfs; %l;Lf;fSld; ,izAk; ,lq;fspy; mjhtJ typik 

Njitg;gLk; ,lq;fs; vd;gdthFk;.

nfhOg;gpioak;  (Adipose tissue)

,e;j ,ioak; nfhOg;Gf;fyq;fshy; epug;gg;gl;bUf;Fk;. xt;nthU 

nfhOg;Gf;fyKk; xU ngupa nfhOg;Gr; rpWJspia nfhz;bUf;Fk;. 

jsu;thd njhLg;gpioaj;jpypUe;J rpwj;jyile;j tifahf nfhOg;gpioak; 

cs;sJ.  nfhOg;gpioak; clypy; rpWnkj;ij (pads) Nghd;W fhzg;gl;L 

ntg;gf;fhtypahf njhopw;gLk;. mj;Jld; nfhOg;G %yf;$Wfshf rf;jpia 

Nrkpf;Fk;. cjhuzkhf Njhypd; fPo; nfhOg;gpioak; ntg;gf;fhtypahfj; 

njhopw;gLk;;. mNjNghy; Nrkpg;ghfTk; njhopw;gLk;. 

FUjpapioak;  (Blood tissue)

FUjp tpNrl tifahd njhLg;gpioak; Vnddpy; jhak; fyq;fshy; 

Ruf;fg;gLtjpy;iy> ehu;fs; FUjpAiwjy; epfOk; NghJ kl;LNk cUthFk;.  

FUjpapd; fyj;jpw;F Gwk;ghd jhak; jputj;jd;ikahdJ. ,j; jhak; 

'jputtpioak;" vd miof;fg;gLk;. FUjpj; jputtpioakhdJ cg;Gf;fs;> 

ePu;> fiue;j Gujq;fs; Mfpatw;iwf; nfhz;bUf;Fk;. nrq;FUjpf; fyq;fs; 

(Rthr thAf;fis nfhz;L nry;Yk;)> ntz;FUjpf; fyq;fs; (ghJfhg;G)> 

FUjpr; rpWjl;Lf;fs; (FUjp ciwjy;) Mfpad FUjpj;jputtpioaj;jpy; 

njhq;fpf; nfhz;bUf;Fk;. FUjpapd; gpujhd njhopy;fs; cs;slf;FtJ> 

gjhu;j;jq;fspd; nfhz;L nry;yy;> ghJfhg;G> gpurhuzr; rPuhf;fk;. 

frpapioak; (Cartilage)

frpioaj;jpd; jhak; nfhd;Nwhapw;wpd; ry;Ngw;W vd;Dk; gjhu;j;jj;jhy; 

Mf;fg;gl;lJ. nfhd;Nwhapw;wpd; ry;Ngw;W vd;gJ kPs; jd;ikahd Guj 

fhNghitjNuw;Wr; rpf;fy; MFk;. jhaj;jpy; frpapioaf; fyq;fs;> nfhyh[pd; 

ehu;fs; Mfpad mkpo;e;j epiyapy; fhzg;gLk;. frpapioaf; fyq;fs; 

nfhd;Nwhapw;wpd; ry;Ngw;iwAk; nfhyh[pd; ehu;fisAk; Ruf;fpd;wd. 

frpapioakhdJ Mjhuj;ij toq;Fjy;> thjdhsp> Ks;se;jz;nld;gpil 

tl;lj;jl;L Nghd;w tisAk; ,ay;gpw;Fupa ,lq;fspy; tise;J nfhLj;jy; 

Mfpa njhopy;fisg; Gupfpd;wJ. 
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vd;G (Bone)

vd;ghdJ fdpAg;Gf;fis mjpfk; nfhz;l njhLg;gpioak; MFk;. jhak; 

nfhyh[pd; ehu;fshYk; mNrjd cg;Gf;fshYk; Mf;fg;gl;lJ. mNrjd 

cg;Gf;fs; fy;rpak;> kf;dPrpak;> ngh];Ngw;W mad;fshf fhzg;gLk;. 

vd;gpy; cs;s fyq;fshf vd;gUk;gu;fs; Osteocblast (vd;ig cUthf;Fk; 

fyq;fs;)> vd;Gf; Fopaq;fs; (Kjpu;e;j vd;Gf;fyq;fs; ,it vd;gpioaj;ij 

NgZgit) cs;sd.  vd;Gf;Fopaq;fs; (osteocytes) fydpilf; FopfspDs; 

(lacunae) cs;slf;fg;gl;bUf;Fk;. MNtrpd; njhFjp (Osteon) vdg;gLk; 

kPz;Lk; kPz;Lk; tUk; myFfis Kiya+l;bfspd; neUf;fkhd 

vd;G nfhz;bUf;Fk;. xt;nthU MNtrpd; njhFjp (Osteon) ,Yk; 

xUikatl;lq;fspy; gilfshf fdpAg;Gf;fisf; nfhz;l gjhu;j;jq;fs; 

fhzg;gLk;. MNtrpd; njhFjp (Osteon) ,d; kj;jpapy; ikaf;fhy;tha; 

fhzg;gLk;. ikaf;fhy;tha; FUjpf;Foha;fisAk;> euk;GfisAk; 

nfhz;bUf;Fk;. mNef Ks;se;jz;Lfspd; mftd;$l;il vd;gpioak; 

cUthf;Fk;. mj;Jld; clypw;F Mjhuj;ijAk; gyj;ijAk; (typikiaAk;) 

toq;Fk;. 

03. jirapioak; (Muscle tissue)

jirapioak; mirtpw;Fg; nghWg;ghd ,ioak; MFk;. jirapioaj;jpd; 

fyq;fs; mf;upd; (actin)> kNahrpd; (myosin) Gujq;fshy; Mf;fg;gl;lit.  

jirapioak; RUq;fpj; jsuf;$baJ. Ks;se;jz;L tpyq;Ffspd; clypy; 

%d;W tifahd jirapioaq;fs; fhzg;gLfpd;wd. mitahtd> 

kokog;ghd jir / mOj;jkhd jir (Smooth muscle)> td;$l;Lj; jir 

(Skeletal muscle)> ,jaj;jir (Cardiac muscle) vd;gdthFk;. 

mOj;jkhd jirapioak; (Smooth muscle tissue)

mOj;jkhd jirapioaf; fyq;fs; fjpUUthdit. jdpf;fU nfhz;lit. 

jirf;fyq;fs; tupaikg;G mw;wit. clypd; ,r;irapd;wpa nraw;ghLfSf;F 

nghWg;ghdJ. (c+k; 1. ,iug;igapd; filjy;. 2. ehbfspd; RUf;fk;) 

mOj;jkhd jirapioak; fhzg;gLk; ,lq;fs;. rkpghl;Lr; RtL> rpWePu;;g;ig> 

ehbfs;> Vida cl;Gw mq;fq;fs;.

td;$l;Lj; jirapioak; (Skeletal muscle tissue)

ePz;l fyq;fspd; fl;Lf;fshy; Mf;fg;gl;lit. fyq;fs; gy fUf;fisf; 

nfhz;lit. fyq;fs; tupfs; nfhz;lit. ,e;j fyq;fspy; 'jirg; 

ghj;Jf;fs;" vd miof;fg;gLk; RUf;fj;jpw;Fupa myFfs; cs;sd. jirg; 

ghj;Jf;fs; tupj;Njhw;wj;ij jirf; fyq;fspw;F nfhLf;fpd;wd. ,e;j 

jirfs; nghJthf td;$l;Lj;njhFjpAld; ,izf;fg;gl;bUf;Fk;. mj;Jld; 

clypd; ,r;irAs; mirTfspw;F gpujhdkhf cjTfpd;wJ.
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,jaj; jirapioak; (Cardiac Muscle tissue)

,jaj; jirapioak; jdpf;fUnfhz;l fyq;fshy; Mf;fg;gl;lit. 

,f; fyq;fs; ',ilg;GFe;j tl;lj;jl;Lf;fs;" Clhf xd;Nwhnlhd;W 

,izf;fg;gl;Ls;sd. fyq;fspy; jirg;ghj;Jf;fshyhd tupaikg;G 

cilait. ,jaj; jirapioak; ,r;irapd;wpa ,jar; RUf;fq;fl;Fg; 

nghWg;ghdJ. ,ilGFe;j tl;lj; jl;Lf;fs; fyj;jpypUe;J fyrkpf;iQfis 

mQ;ry; nra;a cjTfpd;wd. ,jdhy; ,jaj;jpd; RUf;fq;fs; Neuj;Jld; 

xj;jpUf;fr; nra;ag;gLfpd;wd. (mjhtJ re;jj;Jld; epfo;fpd;wd) ,jaj; 

jirapioak; ,jaj;jpd; Rtupy; kl;LNk fhzg;gLk;. 

cU 5.6 jir ,ioak;

fU

,ilg;GFe;j 

tl;lj;jl;L

,jaj;jirtd;$l;Lj;jirmOj;jj;jir

04. euk;gpioak;  (Nervous tissue)

euk;gpioakhdJ euk;Gf; fyq;fs; (neurons)> girf;fyq;fs; (glial cells) 
Mfpatw;iwf; nfhz;lJ. 

euk;Gf; fyq;fs; fzj;jhf;fq;fis thq;fpg; gFg;gha;e;J flj;Jfpd;wd. 

girf;fyq;fs; (glial cells) euk;Gf; fyq;fspw;F Mjhuj;ij toq;Ffpd;wd. 

euk;Gf; fyq;fs; (epa+Nuhd;fs; - Neurons): xU euk;Gf;fykhdJ fyTly; 
(cell body)> cl;fhT euk;GKisfs; (Dendrites) ntspf;fhT euk;GKis 

(axon) Mfpatw;iwf; nfhz;lJ. euk;Gf; fyq;fNs euk;Gj; njhFjpfsJ 

'mbg;gilf; fl;likg;gyF" MFk;. cl;fhTeuk;GKisfSk; fyTlYk; 

Vida euk;Gf; fyq;fspypUe;J euk;Gf; fzj;jhf;fq;fis ngw;Wf; 
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nfhs;sg; gad;gLfpd;wd. ntspf;fhTeuk;G KisahdJ Vida euk;Gf; 

fyq;fspw;Fk;> jirf;fyq;fspw;Fk; euk;Gf; fzj;jhf;fq;fis flj;jg; 

gad;gLfpd;wd. ntspf;fhT euk;GKisfs; fl;Lf;fshf xd;whf;fg;gLtjhy; 

Njhd;Wk; mikg;Ng euk;G (Nerve) MFk;.

girapioaf; fyq;fs; (Glial cells)  euk;Gf; fyq;fspw;F Mjhukspf;Fk; 

fyq;fs; MFk;. euk;Gf; fyq;fspw;F Nghrizaspj;jy;> euk;Gf; 

fyq;fspw;Ff; fhtypahf njhopw;gly;> euk;Gf; fyq;fis gpujpapLfpd;wd. 

rpyNtisfspy; euk;Gf; fyq;fspd; njhopw;ghLfisr; rPuhf;Ffpd;wd. 

cU 5.7 ,af;f euk;Gf;fyf; fl;likg;G

euk;gpizg;G me;jq;fs; fU

fyTly;

,uz;tpaupd; 

fZfhs;

,uz;tpaupd; 

fZf;fs;

mr;RUis

kaypd; ciw

cl;fhT Kisfs;

tpyq;Ffspd; Nghriz 

gy;NtWg;gl;l cly; njhopw;ghLfSf;F gad;gLj;Jtjw;fhf czT 

cs;nsLf;fg;gl;L khw;wg;gLk; nrad;Kiw tpyq;Fg; Nghriz vdg;gLk;. 

gad;gLj;Jtjw;F Kd;djhf czT rpwpa %yf;$Wfshf cilf;fg;gl;L 

mfj;JwpQ;rg;gLk;. vy;yh tpyq;FfSk; gpwNghzpfs; MFk;. 

gpw mq;fpfspypUe;J ngwg;gl;l gjhu;j;jq;fis my;yJ gpw mq;fpfis 

cl;nfhs;tjd; %yk; NrjdczT %yf;$Wfisg; ngWk; mq;fpfs; 

gad;gLj;Jk; nrad;Kiw gpwNghriz vdg;gLk;.  tpyq;Ffisj; jtpu 

gq;fRf;fs;> ngUk;ghyhd gw;wPupahf;fs; gpwNghrzpfs; MFk;. ,uz;L 

tifahd gpwNghriz Kiwfs; cz;L. mitahtd> tpyq;F Kiwg; 

Nghriz (Holozoic Nutrition)> xd;wpa tho;T (Symbiosis).

mr;RUis
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tpyq;F Kiwg; Nghriz 

ngUk;ghyhd tpyq;Ffs; tpyq;FKiwg; Nghrizf;Fupait. ,it 

czTf; fhy;thapDs; czit cs;nsLf;fpd;wd. tpyq;F Kiwg; 

NghrizahdJ gpujhdkhf 05 gbfis cs;slf;fpwJ. 

1. cs;nsLj;jy; 

2. rkpghL

3. mfj;JwpQ;ry; 

4. jd;kakhf;fy; 

5. mfw;wy; my;yJ ntspePf;fk; 

tpyq;FKiwapd; gpujhd gbfs;

cs;nsLj;jy; : cz;zy;> Cl;ly; nraw;ghL epfOk; NghJ cs;s KjyhtJ 

epiyahFk;. tpyq;F ,dq;fspilNa czT tiffs; NtWgLk;. vdNt 

cs;nsLj;jy; KiwfSk; NtWgLk;. czT my;yJ Rw;whliyg; nghWj;J 

cs;nsLj;jy; Kiwfs; NtWgLk;. 

rkpghL : mq;fpfspd; fyq;fspDs; Eiotjw;fhf nkd;rt;Tf;$lhf 

nry;Yk; mstpw;F rpwpa %yf;$Wfshf czT cilf;fg;gLjy; rkpghL 

vdg;gLk;. rkpghL ,uz;L tpjkhf epfoyhk;. nghwpKiw uPjpahf (gw;fshy; 

my;yJ jirr; RUf;fq;fs; %yk;)> ,urhad uPjpahfg; (nehjpaq;fshy;) 

nghwpKiwf;Fupa rkpghl;by; czthdJ rpwpa Jz;lq;fshf my;yJ 

Jfs;fshf cilf;fg;gLk;. Vnddpy; tpidj;jpwdhd ,urhadr; rkpghl;bw;F 

Nkw;gug;gpd; msit mjpfupg;gjw;F ,urhad rkpghL eilngWk; nghOJ 

ngupa %yf;$Wfspy; cs;s gpizg;Gf;fs; nehjpaq;fshy; cilf;fg;gl;Lr; 

rpwpa %yf;$Wfs; cUthf;fg;gLk;. 

czT rkpghlile;j gpd;G czTr; nrad;Kiwapd; ,Wjp ,uz;L 

gbKiwfSk; epfOk;. 

mfj;JwpQ;ry; : me;j epiyapy; tpyq;Ff; fyq;fs; rpwpa %yf;$Wfis 

cs;nsLf;Fk;. cjhuzk; : vspa nty;yq;fs;> mkpNdh mkpyq;fs;.

jd;kakhf;fy; : clypd; gy;NtWgl;l njhopw;ghLfSf;fhf mfj;JwpQ;rg;gl;l 

Nghrizg; nghUs;fs; gad;gLj;jg;gLk; nrad;KiwNa jd;kakhf;fy; 

vdg;gLk;. 

mfw;wy; : czTf; fhy;thapypUe;J rkpghlilahj nghUs;fs; ntspNaw;wg; 

gLk; nrad;Kiw mfw;wy; vdg;gLk;.
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tpyq;Ffspd; czt+l;ly; nrad;Kiw

 y tbj;Jz;zpfs; Filter feeders : ePu;j;jd;ikahd Clfj;jpypUe;J njhq;fpf; 

nfhz;bUf;Fk; czTg; nghUs;fis tbfl;Lfpd;wd. ,it gy;NtWg; 

gl;l nghwpKiwfisg; gad;gLj;Jfpd;wd. 

 cjhuzk; : ifg;gw;wy;> rpiwg;gLj;jy; Kjypad

 cjhuzk; : kl;bfSk; rpg;gpfSk; : ePupy; fhzg;gLk; rpwpa czTj; 

Jzpf;iffs; rpg;gpfs;> kl;bfs; Mfpatw;wpd; g+f;fspw;$lhf fle;J 

NghFk; NghJ czthf;fpf; nfhs;fpd;wd. tpyq;Ffspd; thapYs;s 

rPjg;glyj;ij Nehf;fp g+f;fspy; cs;s gprpu;fs; czTj; Jfs;fis 

js;Sfpd;wd. 

 y jput cz;zpfs; Fluid feeders : capu;thOk; tpUe;J toq;fpapypUe;J 

ed;F tpUj;jpaile;j thAWg;Gf;fisg; gad;gLj;jpg; Nghrhf;F epiwe;j 

ghapfis cwpQ;Rfpd;wd. 

 cjhuzk; : kdpjf; FUjpia Esk;Gfs; cwpQ;Rjy; jhtuq;;fspd; 

cupar;rhw;iw Vgpl;Lf;fs; cwpQ;Rjy;. g+f;fspy; ,Ue;J Njidj; 

NjdPf;fSk; uPq;fhuk; (Humming) nra;Ak; rpwpa gwitfSk; cwpQ;Rjy;. 

 y fPo;g;gil cz;zpfs; Substrate feeders : czT %yj;jpd; cs;Ns 

thOfpd;w tpyq;Ffs; my;yJ czT %yj;jpDs; my;yJ czT 

%yj;jpd; kPJ cz;gjhy; ghij mikj;Jf; nfhs;Sk; tpyq;Ffs;. 

 cjhuzk; :  ,iy Ruq;f kapu;f; nfhl;b (leaf miner caterpillar) - ,iyapy; 

nky;ypa ,ioaq;fSf;$lhf czT cl;nfhz;L nry;git. 

  ,iyahd; / <apd; fPlq;fs; (Maggots)

 y njhif cz;zpfs; Bulk feeders : czit xg;gPl;lstpy; ngupa 

Jz;lq;fshf cl;nfhs;Sk; tpyq;Ffs; czitf; fopg;gjw;F my;yJ 

czitg; gpbg;gjw;F gy;NtWgl;l ,irthf;fq;fis ,e;j tpyq;Ffs; 

nfhz;bUf;Fk;. 

 cjhuzk; : (jhilfs;> gw;fs;> guprf;nfhk;Gfs;> cfpu;fs;> er;Rg; gw;fs;) 

kdpjd; cs;slq;fpa mNef tpyq;Ffs;.

 y xd;wpatho;T 

 NtWgl;l ,dq;fisr; Nru;e;j ,U mq;fpfspilNa cs;s #oypay; 

njhlu;G xd;wpatho;T vdg;gLk;. ,j;njhlu;G fhuzkhf mt;tpU 

mq;fpfSk; xd;whf thOk;. xd;wpa tho;T %d;W $l;lq;fshfg; 

gpupf;fg;gLk;. 
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 1. xd;Wf;nfhd;W JizahFk; jd;ik 

 2. xl;Lz;zp 

 3. Xul;bYz;zy; 

 y xd;Wf;nfhd;W JizahFk; jd;ik  (Mutualism) : NtWgl;l ,dq;fisr; 

Nru;e;j ,U mq;fpfspilNa cs;s neUf;fkhd njhlu;G. ,j;njhlu;G 

,uz;L gq;fhspfSf;Fk; ed;ik gaf;Fk;. 

 cjhuzk; : ,iukPl;Lk; tpyq;FfspYk; fiwahd;fspYk; fhzg;gLk; 

nrYNyhirr; rkpghlilar; nra;fpd;w Ez;zq;fpfs;

 y xl;Lz;zpapay;G (Parasitism) : NtWgl;l ,d mq;fpfspilNa fhzg;gLk; 

neUq;fpa njhlu;G. ,j;njhlu;gpy; xU mq;fp (xl;Lz;zp) ed;ik ngWk;. 

kw;iwa mq;fp (tpUe;J toq;fp) ghjpg;gilAk;. xl;Lz;zpfs; tpUe;J 

toq;fp clypDs;Ns my;yJ clYf;F ntspNa thOk;. xl;Lz;zpfs; 

tpUe;J toq;fpapypUe;J czitg; ngWk;.

 cjhuzk; : ehlhg; GOTk; kdpjDk;> NgDk; kdpjDk;

 y Xul;bYz;zy; (Commensalism) : NtWgl;l ,d mq;fpfspilNa 

fhzg;gLk; neUq;fpa njhlu;G xU mq;fp ed;ikailAk; kw;iwa 

mq;fp ed;ikNah jPikNah miltjpy;iy. 

 cjhuzk; : ghzf;fps;fs; (Banacles) vDk; tpyq;Ffs; jpkpq;fpyj;jpd; 

cly;Nkw;gug;gpy; xl;b ,Uj;jy;. 

kdpj rkpghl;Lj; njhFjpapd; njhopYk; mikg;Gk;

kdpj czTf;fhy;tha; xU ePz;l Foha; / RtL MFk;. ,J Gwr; #oYld; 

,izf;fg;gl;Ls;sJ. ,J tpyq;F Kiwg; Nghrizapd; gbfisg; 

g+uzg;gLj;jf;$bajhf cs;sJ. kdpj rkpghl;Lj; njhFjpahdJ czTf; 

fhy;thiaAk;> mjDld; ,ize;j Rug;gpfisAk; nfhz;lit. czTf; 

fhy;tha; gpd;tUk; gFjpfisf; nfhz;lJ. tha;f;Fop> njhz;il> fsk;> 

,iug;ig> rpWFly;. ngUq;Fly;> Neu;Fly;> Fjk;. ckpo;ePu;r;Rug;gpfs;> 

rijap> <uy; Mfpatw;iw cs;slf;fpa ,ize;j Rug;gpfs; fhzg;gLk;. 
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cU 5.8 kdpjr; rkpghl;Lr; Rtl;bd; fl;likg;G

tha;f;Fop

ckpo; ePu;r;Rug;gp

njhz;il

fsk;

<uy;

,ug;ig

 gpj;jg;ig

rijap

ngUq;Fly;/
Flw;Fiw

rpWFly;

Neu;Fly;

Fjk;

tha; / tha;f;Fop : tha;f;FopahdJ ehf;F> gw;fs;> ckpo;ePu;r; Rug;gpfis 

cilaJ. tha;f;FopapDs; cs;nsLj;jYk;> rkpghl;bd; Muk;gg;gbfSk; 

epfOk;. thapDs; nghwpKiwr; rkpghLk; ,urhadr; rkpghLk; ,lk;ngWk;. 

thapDs; 04 tifahd gw;fs; fhzg;gLk;. mitahtd> ntl;Lk; gy;> 

Ntl;ilg; gy;> Kd;filtha;g; gy;> filtha;g; gy;. czthdJ ntl;b> 

nky;yg;gl;L miuf;fg;gLk;. ,jw;F ntt;NtW tbtq;fspy; fhzg;gLk; 

ntt;NtW tifahd gw;fs; cjTk;. 
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czthdJ miuf;fg;gly;> tpOq;Ftij ,yF Mf;FfpwJ. mj;Jld; 

rkpghl;Lf;fhd Nkw;gug;ig mjpfupf;fpd;wJ. tha;f;FopapDs; fhd;fspd; %yk; 

ckpo;ePuhdJ ckpo; ePu;Rug;gpapy; ,Ue;J tpLtpf;fg;gLfpwJ. tha;f;Fopf;Fs; 

ckpo; ePu; tpLtpf;fg;gly; tha;f;Fopf;Fs; czT cs;nsLf;fg;gLtjidj; 

njhlu;e;J eilngWk;.

czT cs;Ns vLf;fg;gl Kd;du; ckpo;ePuhdJ tha;f;Fs; tpLtpf;fg;glyhk;. 

,jw;F NtWgl;l Vida J}z;ly;fs; fhuzkhf mikAk;.  cjhuzk; : 

czitg; ghu;j;jy;> cztpd; kzk; Nghd;wd. 

ckpo;ePuhdJ gpd;tUtdtw;iwf; nfhz;bUf;Fk;. ePu;> mkpNyR / mikNyR> 

rPjk; (cg;Gf;fs;> fyq;fs;> tOf;Ffpd;w kpa+rpd;fs; Nghd;wtw;wpd; ghF 

jd;ikahd fyit). kpa+rpd; vd;gJ xU fpisf;NfhGujk; MFk;;. ,jw;F 

Nkyjpfkhfj; jhq;fw;fiurw; $Wfs;> Ez;zq;fp vjpupurhadq;fs; 

vd;gdTk; fhzg;gLk;.

ckpo;ePupd; njhopy;fs;

 y ckpo;ePu; mkpNyR : gy;rf;fiul;Lf;fspd; (cjhuzk; : khg;nghUs;) 

,urhadr; rkpghL (,urhadr; rkpghl;bdhy; rpwpa gy;rf;fiul;Lf;fSk; 

,U rf;fiul;Lf;fSk; (Nkhy;w;NwhRk;) Njhd;Wk;.)

 y ePu; : czitj; jputkakhf;fy;. ,urhadr; rkpghl;Lf;F Ntz;ba ePu; 

Clfj;ij toq;fy. Ritia czu cjTjy;.

 y rPjk; : czit cuha;T ePf;Fjy;. ,jdhy; ,yFthf tpOq;fg;gLk;. 

thiar; Rj;jkhfg; Ngz cjTk;. thapd; Nkyzpapy; rpuha;g;Gfs; 

Vw;gLtijj; jLj;jy;. 

 y Ez;zq;fpnajpu; ,urhadq;fs; : (cjhuzk; : ,kpa+NdhFNshgpd; 

iyNrhirk;fs;) thapDs; EioAk; gw;wPupahf;fspypUe;J ghJfhf;Fk;.

 y jhq;fw; fiury; : mkpyq;fis eLepiyahf;Ftjhy; gw;rpijit 

jLj;jy;. 

ehf;F : ehf;F td;$l;Lj;jirfshy; MdJ. czit ckpo;ePUld; 

fyf;f cjTk;. czTj; jpuisia cUthf;Fk; czT tpOq;Ftij 

,yFthf;Fk;. tha;f;Fopapd; gpw;Gwg;ghfj;jpDs; czTj; jpuisiaj; js;s 

cjTjy; mj;Jld; njhz;ilf;Fs;Sk; js;s cjTk;. 

njhz;il : Rthrg; ghijf;Fk; czTg; ghijf;Fk; nghJthd ghij. 

njhz;ilahdJ fskhfj; njhlUk;. 

fsk;  : njhz;iliaAk; ,ug;igiaAk; ,izf;fpd;w ePz;l Foha;. 

neQ;riwf;FopapDs; fhzg;gLk;. fsj;jpd; Rtu; td;$l;Lj;jir> kokog;ghd 

jir Mfpa ,uz;lhYk; MdJ. td;$l;Lj;jirfs; fsj;jpd; Nkw;Gwkhd 
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gFjpapy; mike;Js;sd. ,it tpOq;Fk; NghJ njhopw;gLfpd;wd. fsj;jpd; 

vQ;rpa ghfk; kokog;ghd jirfisf; nfhz;lJ. ,j; jirfs; Rw;Wr;RUq;fy; 

nrad;Kiwapy; gq;nfLf;Fk;. Rw;Wr; RUq;fy; nraw;ghl;bd;NghJ czTj; 

jpuis fOj;jpd; topNa nrYj;jg;gLk;. Rw;Wr; RUq;fy; vd;gJ fsj;jpy; 

fhzg;gLk; kokog;ghd jirfspd; re;jj;Jf;Fupa RUf;fq;fshYk; 

jsu;TfshYk; Vw;gLk; khwpkhwp njhlUk; miyfshFk;. 

,iug;ig : ,iug;igahdJ J tbtpy; tpuptile;j igahFk;. 

tapw;wiwf;FopapDs; fhzg;gLk;. ,iug;igapd; cs;Nkw;gug;G mjpfstpy; 

kbg;gile;jJ. ,iug;igapy; cl;GwNkw;gug;G ngUk; vz;zpf;ifapy; 

Fopfisf; nfhz;lJ MFk;. Fopfs; cjur; Rug;gpfshfj; njhlu;r;rpahff; 

fhzg;gLk; cjur; Rug;gpfs; 03 tifahd fyq;fisf; nfhz;bUf;Fk;. 

mitahtd> rPjf; fyq;fs;> gpujhd fyq;fs; (jyikf; fyq;fs;)> RtUf;Fupa 

fyq;fs;. ,iug;ig RtuhdJ kpff;$ba kPs;rf;jpj; jd;ik cs;sJ. 

,iug;igapd; Nra;ik KidahdJ rpWFlYld; ,izf;fg;gl;bUf;Fk;. 

re;jpfspy; ,Wf;fpfs; fhzg;gLk;. fsj;jpw;Fk; ,iug;igf;Fk; ,ilNa 

fhzg;gLk; ,Wf;fp ,ja ,Wf;fp ,iug;igf;Fk; rpWFlYf;Fk; ,ilNa 

fhzg;gLk; ,Wf;fp Fly;tha; ,Wf;fp MFk;. ,t;tpWf;fpfs; tl;ltbt 

mOj;jkhd jirfshy; Mf;fg;gl;lit. fsk;> ,iug;ig> rpWFly; 

vd;gdtw;Wf;fpilapy; fhzg;gLk; ,Wf;fpfs; Nkw;gb mq;fq;fspilNa 

gjhu;j;j nfhz;L nry;yiy xOq;fhf;Ftjpy; cjTfpd;wd. 

,iug;igapDs; eilngWk; ,urhadr; rkpghL

,iug;igapy; cs;s cjur; Rug;gpfs;> cjur;rhw;iwr; Ruf;fpd;wd. cjur; 

rhw;wpy; cs;slf;fg;gLgit gpujhdkhf> rPjk;> ngg;rpNdh[d; (ngg;rpdpd; 

njhopw;gl Kbahj tbtk;)> HCl, rPjk; vd;gd rPjf;fyq;fshy; Ruf;fg;gLk;. 
ngg;rpNdh[d; gpujhd fyq;fshy; Ruf;fg;gLk;. Rtu;f; fyq;fs; ,iug;ig 

cs;splj;jpDs; H+ mad;fis jdpahfTk; Cl- mad;fisj;; jdpahfTk; 

tpLtpf;Fk;;. ,iug;ig cs;splj;jpDs; HCl cUthf;fg;gLk; Kjypy; 

ngg;rpNdh[d; HCl My; ngg;rpdhf khw;wg;gLk;. ,t;thW capu;g;g+l;lg;gl;l 

ngg;rpd; vQ;rpa ngg;rpNdh[d; %yf;$WfisAk; capu;g+l;l cjTk;. 

,iug;igapDs; Gujq;fspd; ,urhad rkpghL capu;g;g+l;lg;gl;l ngg;rpdhy; 

njhlf;fg;gLk;. ,iug;igapd; filjy; nraw;ghL ,urhad rkpghl;bw;F 

trjpahf mikAk;. filjy; MdJ njhluhd jirr;RUf;fKk; jsu;jYk; 

fhuzkhf epfOk;. filjy; MdJ tpOq;fg;gl;l czit cjur;rhw;Wld; 

fyf;f cjTk;. Gujq;fs; ngg;rpdhy; rpwpa gy;ngg;iul;Lf;fshf 

ePu;g;gFg;igAk; ,iug;igapDs; czTk; cjur;rhWk; fyf;fg;gLtjhy; 

,iug;igghF Njhd;Wk;. ,iug;ig ghfhdJ gFjpgl rkpghlile;j Fiw 

jpz;kkhd mkpy jd;ikahd czTj; jpzpT MFk;. 



PB198

,iug;igapd; cl;Gwg;gilahdJ HCl MYk; ngg;rpdhYk; rkpghliltjpypUe;J 

gy topfspy; jLf;fg;gLfpwJ. nehjpaq;fs; njhopw;gl Kbahj epiyapy; 

,iug;ig cs;splj;jpDs; Ruf;fg;gLfpwJ. ,iug;igapd; mftzp my;yJ 

cl;Gwg;gilahdJ jw;rkpghliltijj; jLg;gjw;fhf cjur; Rug;gpfs; 

rPjj;ijr; Ruf;fpd;wd. ,iug;igapd; mftzpapy; Nrjkile;j / gOjile;j 

fyq;fis gpujpaPL nra;tjw;fhf GjpaNkyzpf; fyg;gil 03 ehl;fSf;F 

xU jlit fyg;gpuptpdhy; cUthf;fg;gLk;.   

,iug;igapd; njhopy;fs;

 y czitj; jw;fhypfkhf Nrkpf;Fk; nfhs;fydhfj; njhopw;gly;. 

,jw;Nfw;g cau;e;jstpy; kbg;Gf;fSk;> kpff;$ba kPs;rf;jpj; jd;ikAs;s 

RtUk; fhzg;gLfpd;wJ.

 y filjy; nraw;ghl;bdhy; cztpd; nghwpKiwr; rkpghL epfo;jy;. 

,jw;fhf jirr;RUf;fk; epfo;fpwd. 

 y ,iug;igr; rhW cw;gj;jp nra;ag;gLfpd;wJ. ,jdhy; Gujq;fspd; 

,urhadr; rkpghL njhlq;Ffpd;wJ. mjhtJ Gujq;fs; ngg;rpdhy; 

gy;ngg;ijl;Lf;fshf khw;wg;gLfpd;wJ.

 y ePu;> mw;fNfhy;> rpy kUe;Jfs; Nghd;w rpy gjhu;j;jq;fs; mfj;JwpQ;rg; 

gLjy;;.

 y jdpj;Jtkw;w Neha;g;ghJfhg;G mjhtJ IjNuhf;FNshupf; mkpyk; 

Ez;zq;fpfisf; nfhy;Yjy;.

 y Fly;tha; ,Wf;fp Clhf ,iug;ig cs;slf;fq;fs; ,iug;igg; ghF 

epiyapy; rpWjhiufshf ntspj;js;sg;gLfpd;wJ / gPr;rpabf;fg;gLfpwJ.

 y fhRj;jpupd; (gastrin) XNkhidr; Ruj;jy;. ,t; XNkhd; ,iug;igr; 

rkpghl;il xOq;fhf;FfpwJ.  

rpWFly;

czTf;fhy;thapy; cs;s kpf ePz;l mq;fk;. ,J %d;W ghfq;fshf 

gpupf;fg;glyhk;. mitahtd> Kd;rpWFly; (Duodenum)> ,ilr;rpWFly; 

(Jejunum)> RUl;Fly; (Ileum). Kd;rpWFlyhdJ C tbt tisT nfhz;lJ. 

rijapd; jiyiar; #of; fhzg;gLk;. RUl;FlyhdJ rpWFlypd; 

KbTg;gFjp MFk;. rpWFlypd; Nkw;gug;ghdJ rilKisfshYk; epue;jukhd 

tl;lkbg;Gf;fshYk; ngUkstpy; mjpfupf;fg;gl;Ls;sJ. rilKis vd;gJ 

Flw;Rtupy; fhzg;gLk; Ez;zpa tpuy; Nghd;w ePl;lq;fshFk;. rkpghl;bd; 

ngUk; gFjpahdJ Kd;rpWFlypy; epiwTngw;W tpLk;. Nghrizg; 

nghUs;fs; mfj;JwpQ;rYf;fhd gpujhd ,lq;fshf ,ilr;rpWFlYk; 

RUl;FlYk; cs;sd. 
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cU 5.9 rilKisapd; fl;likg;G

rilKis

ghw;fyd;

kapu;j;

Jisf; 

fyid 

Nehf;fp

Nkyzpf; 

fyq;fs;

epzePu;f;fyd;

rpWFlw;Rtu;
rilKis

FUjpkapu;j; Jisf;

fyd;fs;

Nkyzpf;

fyq;fs;

ngupa tl;l 

kbg;Gf;fs;

rpWFlypy; eilngWk; ,urhadr; rkpghL

rpWFlyhdJ ,iug;igapy; ,Ue;J ghifg; ngw;Wf; nfhs;Sk;. ghfpidf; 

ngw;Wf;nfhs;tjw;F Rw;Wr; RUq;fy; mirT cjtp nra;Ak;. rijapapd; 

Rug;Gf;fs;> <uypd; Rug;Gf;fs;> Flw; Rtupy; cs;s Rug;gpfspd; Rug;Gf;fs; Mfpad 

,iug;igg;ghFld; fyf;fg;gLk;. (gf;fk; 15> 16> 17 ghu;f;f) Kd;rpWFlypd; 

NkyzpahdJ mNef rkpghl;L nehjpaq;fisr; Ruf;fpd;wJ. Flypd; 

Rtupy; cs;s Rug;gpfs; Ruf;Fk; nehjpaq;fshtd> ilrf;fiul;NlRf;fs;  

(Disaccharidases)> ilngg;upNlRf;fs; (Dipeptidases), fhnghf;rp ngg;upNlRfs; 

(Carboxypeptidases)> mikNdh ngg;upNlRf;fs; (Aminopetidases)> epa+f;fpsp 

Nahl;bNlRf;fs; (Nucleotidases)> epa+f;fpspNahrpNlRf;fs; (Nucleosidases)> rpy 
nehjpaq;fs; Fly; cs;splj;jpDs; Ruf;fg;gLfpd;wd. Vida nehjpaq;fs; 

Fly;Nkyzpapd; Nkw;gug;Gld; ,izf;fg;gl;Ls;sd. 

Kd;rpWFlyhy; ,U XNkhd;fs; Ruf;fg;gLfpd;wd. mit nrf;fpupj;jpd;> kw;Wk; 

nfhyprp];nuhifdpd; vd;gdthFk;. ,t; XNkhd;fs; gpj;jj;ijAk; rijar; 

rhw;iwAk; Ruf;fj; J}z;Lfpd;wd. rijar;rhW gpd;tUk; nehjpaq;fis 

nfhz;bUf;Fk;. jpUg;rpd;> ifNkhjpUg;rpd;> rijapf;;Fupa mkpNyR> 
rijapf;Fupa fhnghl;rp ngg;upNlRf;fs;> rijapf;Fupa epa+f;fpspNaRf;fs;> 

rijapf;;Fupa ,ypg;NgRf;fs;. rijar;rhw;wpy; nehjpaq;fSf;F Nkyjpfkhf 

HCO-
3 mad;fs; fhzg;gLk;. <uy; gpj;jj;ijr; Ruf;Fk;. gpj;jkhdJ 

Kd;rpWFlypDs; tpLtpf;fg;gLk; tiu gpj;jg;igapy; Nrkpf;fg;gl;bUf;Fk;. 

gpj;jkhdJ gpj;j cg;Gf;fs; Fok;ghf;Fgitahfj; njhopw;gl;Lf; nfhOg;Gr; 

rkpghl;bYk; mfj;JwpQ;rypYk; cjtp nra;Ak;. 
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fhNghitjNuw;Wr; rkpghL

rijapf;Fupa mkpNyR gy;rf;fiul;Lf;fis (cjhuzk; : khg;nghUs;) 

,Urf;fiul;Lf;fshf khw;Wk; jhf;fj;ij Cf;Ftpf;Fk;. rpWFlYf;Fupa 

ilrf;fiuNlRf;fs; xU rf;fiul;Lf;fshf khw;Wk; jhf;fj;ij Cf;Ftpf;Fk;. 

gy;rf;fiul;Lf;fs;  
rijapf;;Fupa mkpNyR

  ,Urf;fiul;;Lf;fs;

,Urf;fiul;Lf;fs;  
ilrf;fiuNlRf;fs;

  xUrf;fiul;;Lf;fs;

Gujr; rkpghL

jpUg;rpDk; ifNkhjpUg;rpDk; rpwpa gy;ngj;ijl;Lf;fis NkYk; rpwpa 

gy;ngj;;ijl;Lf;fshf khw;Wk; jhf;fj;ij Cf;Ftpf;Fk;. ,e;j kpfr;rpwpa 

gy;ngg;;ijl;Lf;fs; rijapf;Fupa fhnghl;rpngg;upNlRf;fspd; Cf;fpj; 

njhopw;ghL fhuzkhfr; rpwpa ngj;ijl;Lf;fshfTk; mkpNdh mkpyq;fshfTk; 

khw;wg;gLk;. rpWFly; Nkyzpahy; Guj;jpNaRf;fs; Ruf;fg;gLk;. 

Guj;jpNaRf;fs;  =  ilngg;upNlRf;fs;  + fhnghl;rpngg;upNlRf;fs; + mikNdh   

         ngg;upNlRf;fs; 

rpwpa gy;ngg;ijl;Lf;fs; 
  rijapf;Fupa jpUg;rpd;

     ifNkh jpUg;rpd;
 kpfr;rpwpa gy;ngg;ijl;Lf;fs;

kpfr;rpwpa gy;ngg;ijl;Lf;fs; rijapf;Fupa 

fhnghl;rpg;ngg;upNlR 
 kpfr;rpwpa gy;ngg;ijl;Lf;fs;

rpwpa ngg;ijl;Lf;fs; 

kpfr;rpwpa ngg;ijl;Lf;fs; 
ilngg;upNlRfs;> fhnghl;rpg;ngg;upNlRf;fs;

     mikNdh ngg;upNlRfs;
    

                

mkpNdh

           

mkpyq;fs;

nfhOg;Gr; rkpghL (%fpspriul;Lf;fs;) 

nfhOg;Gf;fspd; rkpghL rpWFlypy; Muk;gkhFk;. Kjypy; gpj;j cg;Gf;fshy; 

nfhOg;Gf;fs; Fok;ghf;fg;gLk;. mLj;jJ rijapf;Fupa ,ypg;NgR 

,e;j nfhOg;Gf;fis nfhOg;gkpykhfTk; fpsrNuhyhfTk; nkhNdh 

fpspriul;Lf;fshfTk; khw;Wk; jhf;fj;ij Cf;Ftpf;Fk;.

nfhOg;G (%fpspriul;L) rijapf;Fupa ,ypg;NgR  fpsprNuhy;

        nfhOg;gkpyk; 

        nkhNdh fpspriul;L

epa+f;fpspf;fkpyq;fspd; rkpghL 

epa+f;fpspf;fkpyq;fspd; rkpghL rpWFlypy; Muk;gpf;fpd;wJ. rijapf;Fupa 

epa+f;fpspNaRf;fs; DNA iaAk; RNA iaAk; epa+f;fpspNahiul;Lf;fshf 

khw;Wk; jhf;fj;ij Cf;Ftpf;fpd;wJ. ,jidj; njhlHe;J 
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epa+f;fpspNahbNlRf;fs; iejurd; %yk;> nty;yq;fs;> ngh];Ngw;Wf;fs; 

Mf khw;wg;gLk;. ,e;jj; jhf;fj;ij rpWFlypw;Fupa epa+f;fpspNahbNlRf;fs;> 

epa+f;fpspNahirw;NwRf;fs;> ngh];gw;NwRf;fs; Mfpa nehjpaq;fs; 

Cf;Ftpf;Fk;. 

DNA / RNA  
rijapf;Fupa epa+f;fpspNaRf;fs;

     epa+fpspNaRf;fs;
  epa+f;fpspNahill;Lf;fs;

epa+f;fpspNahiul;Lf;fs;

 

epa+f;fpspNahbNlRf;fs;> 

epa+f;fpspNahrpNlRf;fs;

ngh];gw;NwRf;fs;  

iejurd; %yq;fs;> 

        nty;yq;fs;> 

rpWFlypy; eilngWk; mfj;JwpQ;ry;

 y rpWFlypd; Rtupd; Nkw;gug;gsT tpidj;jpwdhd mfj;JwpQ;rypw;fhf 03 

tifahd mikg;Gf;Fupajhf rpwj;jyile;Js;sJ. ghukhd epue;jukhd 

kbg;Gf;fs;> rilKis rpWFlw; Rtupy; fhzg;gLk; tpuy; Nghd;w ntsp 

ePl;lq;fs;. Ez; rilKis rpWFlw;Rtupy; fhzg;gLk; EZf;Ff; 

fhl;b kl;lj;jpw;Fupa tpuy; Nghd;w ntspePl;lq;fs;. Ez; rilKisfs; 

rilKisfspd; Nkyzp fyq;fspy; fhzg;gLk; rpWFly; cs;splj;jpDs; 

Ez;rilKisfs; ntspePl;lg;gl;bUg;gJ J}upif Nghd;w Njhw;wj;ij 

mspf;fpd;wJ.

 y Nghrizg; nghUs;fs; Flw;Nkyzpf;Ff;FWf;fhf capHg;ghd KiwapYk; 

ke;jkhd KiwapYk; flj;jg;glyhk;. cjhuzkhf - gpwf;NuhR 

trjpahf;fg;gl;l guty;%yk; mfj;JwpQ;rg;gLk;. mkpNdh mkpyq;fs;> 

rpwpa ngg;iul;Lf;fs;> tpw;wkpd;fs;> FSf;NfhR %yf;$wpd; ngUk;gFjp 

Mfpait Nkyzpf;fyq;fSs; capHg;ghd Kiwapy; flj;jg;gLfpd;wJ.

 y Nkyzpf;fyq;fspDs; mfj;JwpQ;rg;gl;l Nghrizg;nghUs;fs; 

rilKisapy; cs;s FUjpkapHj;Jisf;  Foha;f;fspw;Fs;; flj;jg;gLk;. 

,e;j FUjpkapHj;Jisf;Foha;fs; ,ize;J <uy;thap ehsj;ijj; 

Njhw;Wtpf;Fk;. ,e;j <uy; thapehsk; Nghrizg; nghUs;fs; epuk;gpa 

FUjpia <uYf;F flj;Jk;.

 y Mdhy; nfhOg;Gr; rkpghl;bd; rpy tpisnghUs;fs; NtWgl;l ghijapy; 

mfj;JwpQ;rg;gLk;. nfhOg;gkpyq;fSk;> nkhNdhfpspriul;Lf;fSk; 

fyj;jpDs; Ez;rilKisfSf;$lhf mfj;JwpQ;rg;gLk;. gpd;G 

fyj;jpDs; fpspriul;Lf;fshf kPs khw;wg;gLk;. mjd; gpd;G mit 

ePupy; fiuAk; Nfhsq;fshf khw;wg;gLk;. ,f;Nfhsq;fs; ifNyh 

ikf;fpNwhd;fs; (Chylomicrons) vdg;gLk;. ,e;j ifNyh ikf;fpNwhd;fs; 

Kjypy; ghw;FohapDs;Sk; gpd;G epzePuhff; FUjp Foha;fspDs;Sk; 



PB202

nry;Yk;. gpd;G FUjpr;Rw;Nwhl;lj; njhFjpahy; clnyq;Fk; "ifNyh 

ikf;fpNwhd;fs;" nfhz;L nry;yg;gLk;. 

 y Nghrizg;nghUs; mfj;JwpQ;rYf;F Nkyjpfkhf rpWFlypy; ePUk; 

mad;fSk; ngUkstpy; kPs mfj;JwpQ;rg;gLfpwJ. cs;nsLf;fg;gl;l 

ePUf;F (2l) Nkyjpfkhf rkpghl;Lr; rhWfs; ngUksT ePiu (Vwj;jhs 

7l) rpWFlypDs; Nru;f;fpd;wd. ,e;j ePupy; ngUk;gFjp gpurhuzk; %yk; 

kPs mfj;JwpQ;rg;gLfpwJ.

ngUq;Fly; : czTf;fhy;thapd; KbTf;Fupa gFjpahf ngUq;Fly; 

cs;sJ. ngUq;FlyhdJ %d;W gpuNjrq;fshfg; gpupf;fg;gLk;. mitahtd> 

ngUq;Fly;> FUl;Lf;Fly;> Neu;Fly; vd;gdthFk;.  rpWFlyhdJ 

ngUq;FlYld; T tbtr; re;jpapy; ,izf;fg;gLk;. T re;jpapd; xU Gak; 
ngUq;Fly; vdg;gLk;. mLj;j Gak; FUl;Lf; Fly; vdg;gLk;. FUl;Lf;Fly; 

rpwpa igahff; fhzg;gLk;. Fly;tsup vd;gJ FUl;Lf;Flypy; fhzg;gLk; 

tpuy; Nghd;w ntsp ePl;lk; MFk;. ngUq;Fly; MdJ Neu;FlyhfTk; 

FjkhfTk; njhlUk;. FUl;Lf;Flypy; rkpghlilahj nghUl;fs; 

Ez;zq;fpfspdhy; nehjpj;jypw;Fs;shFk;. vdNt FUl;Lf;Fly; 

Kf;fpakhdJ. tpNrlkhfg; ngupa mstpy; jhtu czTfis cl;nfhs;Sk; 

tpyq;Ffspd; FUl;Lf;Flypy; nehjpj;jy; elf;Fk;.

ngUq;Flypd; njhopy;fs;

 y ngUq;Fly;:  ngUq;Flypy; ePu; mfj;JwpQ;ry; eilngWfpd;wJ. mj;Jld; 

ngUq;Flypy; tpw;wkpd; B rpf;fypy; rpyTk; jahupf;fg;gLfpd;wd. 

tpw;wpkpd; KAk;> Nghypf;fkpyKk; Ez;zq;fpfspdhy; njhFf;fg;gLk;. 

Rw;Wr;RUq;fyirthy; kyk; Flw;Fiw topNa mirAk;.

   Note - kyk; vd;gJ rkpghlilahj (cjhuzk; ehu;fs;) nghUs;fisf; 

nfhz;lJ.  

 y Neu;Fly; : mfw;wg;gLk; tiu kyj;ij Njf;fp itf;fpd;wJ. Note - 
Neu;FlYf;Fk; Fjj;Jf;FkpilNa ,uz;L ,Wf;fpfs; fhzg;gLfpd;wd. 

,Wf;fpfs; kyj;jpd; mirit xOq;fhf;Ffpd;wd. kyk; mfw;wypd; 

NghJ Flw;Fiwapy; typikahd RUf;fq;fs; epfo;fpd;wd.
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rijap Pancreas

cU 5.10 gpj;jr;RtL kw;Wk; rpWFly; vd;gtw;Wld; njhlu;Gila kdpjr; rijap

ngUehb

<uw;fhd;

rijapapd; thy;

rijapapd; cly;

rijapapd; jiy

Kd;rpWFly;

gpj;jg;ig

nghJg;gpj;jf;fhd;

rijapapd; ,ioatpaYf;Fupa mikg;G

rijapahdJ ntspu; eiu epwkhd Rug;gpahFk;. rijapahdJ mfd;w jiy> 

cly;> xLq;fpa thy; Mfpa tbtj;ijf; nfhz;lJ. rijapapd; jiyahdJ 

Kd; rpWFlypd; tistpDs; fhzg;gLk;.rijapahdJ mfQ;Rug;gpahfTk; 

GwQ;Rug;gpahfTk; njhopw;gLk;. 

rijapapd; GwQ;Ruf;Fk; gFjpahdJ ngUk; vz;zpf;ifapy; rpW 

Nrhizfisf; nfhz;lJ. rijapapd; rpWNrhizfs; rpwpa rijaf; 

Fiyfshy; Mf;fg;gl;lit. rijaf;Fiyfspd; Rtu; Ruf;Fk; fyq;fis 

nfhz;lJ. xt;nthU rijar; rpWNrhizAk; tbfhyhfj; njhopw;gLtjw;F 

Ez;zpa rpWfhd;fisf; nfhz;bUf;Fk;. Ez;zpa fhd;fs; gbg;gbahf 

,ize;J ,Wjpahf rijaf; fhidj; Njhw;Wtpf;Fk;. rijaf;fhd; 

gpj;jf;fhDld; ,ize;J <uy; rijapf;fhidj; Njhw;Wtpf;Fk;. gpj;jr; 

rijapf;fhd; Kd;rpWFlypd; eLg;gFjpapy; jpwf;fpd;wJ. rijapapd; 

GwQ;Ruf;Fk; gFjp rijar; rhw;iwf; nfhz;bUf;fpd;wJ. rijapr;rhw;wpd; 

$Wfshtd> ,U fhgNdw;W mad;fs;> fhNghitjNuw;W rkpghl;Lf;Fupa 

nehjpaq;fs; (rijapf;Fupa mikNyR) rijf;Fupa ,ypg;NgR epa+f;fpspNaR 

Mfpad fhzg;gLk;. Gujr; rkpghl;L nehjpaq;fs; (jpUg;rpNdh[d;> ifNkh 

jpUg;rpNdh[d;) Kd;rpWFlypd; cs;splj;jpDs; Ruf;fg;gLk; NghJ njhopw;glh 

epiyapy; cs;s nehjpaq;fs; njhopw;gLk; epiyf;F khw;wg;gLk;. mjhtJ 

jpUg;rpNdh[d; jpUg;rpdhfTk; ifNkhjpUg;rpNdh[d; ifNkhjpUg;rpdhfTk; 

khw;wg;gLk;. 
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rijapapd; GwQ;Ruf;Fk; gFjpahdJ ,yq;ffhd; rpW jPTfs; vdg;gLk;. 

,yq;ffhd; rpWjPTfs; vd;git tpNrl fyq;fspd; $l;lq;fshy; 

Mf;fg;gl;bUf;Fk;. ,yq;ffhd; rpWjPTfs; FSf;fNfhd;> ,d;Rypd; Mfpa 

XNkhd;fis Ruf;Fk; ,t; XNkhd;fs; FSf;Nfh]; Xu; rPu;jpl epiyapy; 

gq;nfLf;Fk;.

cU 5.11 rijapapd; ,ioatpay; fl;likg;G

nghJg;gpj;jf;fhd; rijaf;fhd;

rijapapd; thy;

rpWNrhizfs;

rkpghl;L nehjpaq;fisr; Ruf;Fk; 

rijaf;Fiyf; fyq;fs;

rijaf;fhd; 

rijapapd; jiy

rijapr;rhw;iwr; Ruf;Fk; rijapapd; GwQ;Ruf;Fk; fyq;fs;

XNkhd;fisr; Ruf;Fk; 

rijapapd; ,yq;ffhd;; 

rpWjPTf; fyq;fs;

<uy;

clypy; fhzg;gLk; kpfg;ngupa Rug;gpahFk;. <uypd; Nkw;gf;f Nkw;gug;Gf;fSk; 

Kw;gf;f Nkw;gug;Gf;fSk; mOj;jkhdit Ftpe;jit. <uypd; gpw;gf;f 

Nkw;gug;gpd; ntsp vy;iy xOq;fw;wJ. <uy; 04 Nrhizfis cilaJ. <uypd; 

xt;nthU NrhizAk; Ez;zpa mW Nfhz tbt <uw; rpWNrhizfshy; 

Mf;fg;gl;lJ. <uw; rpW Nrhiz <uypd; njhopw;ghl;lyF MFk;. <uw; 

rpW Nrhiz <uw;Fopaq;fs; vd miof;fg;gLk;. fd tbtf; fyq;fshy; 

Mf;fg;gl;lit. <uw;Fopaq;fs; epuy;fshf xOq;FgLj;jg;gl;bUf;Fk;. <uw; 

rpW Nrhizapd; ikaehsj;jpypUe;J Miuf;Fupa xOq;fpy; Nrhbahd 

epuy;fs; xOq;Fg;gLj;jg;gl;bUf;Fk;. mLj;Js;s Nrhb epuy;fSf;fpilNa 

<uy; Flhg; Nghyp fhzg;gLk;.  <uy; Flhg;Nghyp nfhz;bUf;Fk; FUjpahdJ 

,Utiff; FUjpfspd; fyitahFk; mitahtd> <uy; thapehsf; FUjp 

<uy; thapehsj;jpd; Ez;zpa fpisfspypUe;J ntspNaWk; FUjp> <uy; 

ehbf;Fupa FUjp vd;gdthFk;. 
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Flhg;Nghypfspy; cs;s FUjpf; Foha;fs; g+uzkw;w Rtu;fis cilait.

<uy; thapehsf;FUjpAk; cau; nrwptpy; Nghrizg; gjhu;j;jj;ijf; nfhz;lJ. 

<uy; ehbf; FUjpAk; fyf;fg;gLk; xOq;fikg;G FUjpia <uy;fyq;fSld; 

neUf;fkhf njhlu;G nfhs;s mDkjpf;fpd;wJ Flhg; Nghyp apd; Xuq;fspy; 

<uYf;Fupa ngUe;jpd; Fopaq;fs; fhzg;gLk; (Kupffer's Cells) Flhg; Nghypfspy; 
cs;s FUjp ikaehsj;jpDs; Cw;wg;gLk; Vida rpW Nrhizfspy; 

cs;s ika ehsq;fs; ,ize;J ngupa ehsj;ijAk; ngupa ehsq;fs; 

gbg;gbahf ,ize;J <uy; ehsj;ijAk; cUthf;Fk;. gpj;j rpW fhy;tha; 

<uy; fyq;fspd; Nrhbahd epuy;fSf;fpilapy; fhzg;gLk; rpWfhy;tha;fs; 

,ize;J ngupa gpj;jf;fhid cUthf;Fk;. mWNfhz mikg;gpd; %iyapy; 

gpd;tUtd fhzg;gLk;. <uy; ehbapd; fpis> <uy; thap ehsj;jpd; fpis> 

rpW Nrhiz mfg;gpj;jf; fhy;tha; vd;gdthFk;. <uy; kpfTk; capu;g;ghd 

mq;fkhFk;. <uy; gy Kf;fpa njhopy;fis epiwNtw;Wfpd;wJ. czT 

rkpghL miltjpy; gq;F nfhs;tjw;F Nkyjpfkhf gpd;tUk; njhopy;fis 

epiwNtw;Wfpd;wJ. fhNghitjNuw;W mDNrgk;> nfhOg;G mDNrgk;> Guj 

mDNrgk;> kUe;Jg; nghUs;;fspd; er;R ePf;fy;> er;Rg;gjhu;j;j er;R ePf;fy;> 

Ez;zq;fpaplkpUe;J ghJfhg;G> rpy XNkhd;fis njhopw;ghlw;wjhf;Fjy;> 

ntg;g cw;gj;jp Nghd;wdthFk;.

cU 5.12 <uypd; ,ioatpay; fl;likg;G

ehb ehsk;

gpj;jf;fhd;

ikaehsk; 

Flhg;Nghypfs;

<uy; ehbapd; fpis

<uy;thap ehsj;jpd; fpis

gpj;jf;fhd;

<uw;Fopaq;fs;

(<uy; ngUe;jpd; Fopaq;fs;) 

$g;gupd; fyq;fs;

ika ehsk; (<uy; ehsj;jpd; 

fpis
FUjpiaf; nfhz;Ls;s 

Flhg;Nghyp
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rkpghl;Lld; njhlu;ghd <uypd; njhopy;fs;

<uyhy; gpj;jk; Ruf;fg;gLk;. gpj;jk; Kd; rpWFlypDs; tpLtpf;fg;gLk; tiu 

gpj;jg;igapDs; Nrkpf;fg;gLk;. gpj;jk; gpj;j cg;Gfisf; nfhz;lJ. gpj;j 

cg;Gf;fs; Fok;ghf;Ftjd; %yk; nfhOg;G rkpghl;bYk; mfj;JwpQ;rypYk; 

cjTfpd;wd. mfj;JwpQ;rg;gl;l Nghrizg; nghUs;;fspd; ngUk;gFjp 

<uiy te;jilAk;. <uyhdJ clypy; vQ;rpa ghfq;fSf;F Nghrizg; 

nghUl;fspd; tpepNahfj;ij xOq;fhf;Ffpd;wJ. Nkyjpf FSf;NfhR 

<uy;fyq;fspy; fpisf;Nfh[dhf Nrkpf;fg;gLk;. <uy;fyq;fspy; 

fpisf;Nfh[d; gbtiltJk;> cilf;fg;gLtJk; ,d;Rypd; FSf;fNfhd; 

Mfpa XNkhd;fshy; xOq;fhf;fg;gLk;. <uypy; nfhOg;gpy; fiuAk; 

tpw;wkpd;fs; (A, D, E, K), rpy ePupy; fiuAk; tpw;wkpd;fs; (tpw;wkpd; B12)> 
,Uk;G> nrk;G Mfpad Nrkpf;fg;gLk;.

kdpjdpy; rkpghl;L xOq;fhf;fk;

kdpjdpy; rkpghL ,uz;L topfspy; xOq;fhf;fg;gLfpd;wJ. mitahtd> 

euk;G xOq;fhf;fk;> mfQ;Ruf;Fk; xOq;fhf;fk;. euk;G xOq;fhf;fk; 

gpujhdkhf euk;Gj; njwptpidfshy; Nkw;nfhs;sg;gLk;. cjhuzkhf> 

tha;f;Fs; czT te;jTld; ckpo;ePu; tpLtpf;fg;gLtij euk;G 

njwptpid J}z;Lfpd;wJ. ,iug;igia czT te;jiljy;> cjur;rhW 

Ruj;jiyAk; filjy; nraw;ghl;ilAk; J}z;Lfpd;wJ. mfQ;Ruf;Fk; 

njhFjp rkpghl;by; tpNrlkhf ,iug;igapYk; rpWFlypYk; Kf;fpagq;F 

tfpf;fpd;wJ. ,iug;igia czT te;jilAk; NghJ ,iug;igr;Rtu; 

<u;f;fg;gLk; / ,Of;fg;gLk;. ,e;j ,Oit fhRj;Jupd; XNkhd; tpLtpj;jiyj;                             

J}z;Lk;. FUjp mUtpapDs; fhRj;Jupd; vLj;Jr;nry;yg;gl;L ,iug;igia 

te;jilAk;. ,e;j fhRj;Jupd; ,iug;igapd; cjur;rhw;W cw;gj;jpiaj;  

J}z;Lk;.

,iug;igg;ghfpYs;s nfhOg;gkpyq;fSk; mkpNdhmkpyq;fSk; Kd; 

rpWFlypypUe;J nfhyprp];Nuhifdpd;> nrf;nuw;wpd; tpLtpf;fg;gLtijj;  

J}z;Lk;. nfhyprp];Nuhifdpd; gpj;jg;igapypUe;J gpj;jk; ntspNaWtij 

J}z;Lk;. mj;Jld; rijapapypUe;J rkpghl;L nehjpaq;fs; ntspNaWtijf; 

J}z;Lk;. nrf;nuw;wpd;  XNkhd; MdJ rijapapypUe;J ,UfhgNdw;W  

mad;fs; tpLtpf;fg;gLtij J}z;Lk;. ,UfhgNdw;W mad;fs; ,iug;igapy; 

,Ue;J tUk; ,iug;igg; ghif eLepiyahf;Fk;. ,iug;igg; ghfpy; $basT 

nfhOg;G ,Uf;Fk; NghJ ,iug;igapy; czTr; rkpghL jhkjpf;fg;gLk;.

,e;j jhkjjpj;jpw;F fhuzkhf miktJ Kd;rpWFlypdhy; Ruf;fg;gLk; 

nfhyprp];Nuhifdpd;> nrf;nuw;wpd;  Mfpad $ba nrwptpy; fhzg;gLtNj 

ahFk;. ,e;j XNkhd;fs;; ,iug;igapy; njhopw;gLk;. Rw;Wr;RUf;f mirit 

epNuhjpf;Fk;. cjur;rhW Ruj;jiy epNuhjpf;Fk;.
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rkdpiy czT

rkdpiy czT vd;gJ> MNuhf;fpaj;jpw;F Njitg;gLk;> vy;yh 

mj;jpahtrpa Nghrizg; nghUs;;fisAk; nghUj;jkhd tpfpjj;jpy; 

nfhz;bUf;Fk; czT. rkdpiy czT nfhz;bUf;Fk; mj;jpahtrpa 

$Wfshtd: fhNghitjNuw;Wf;fs;> Gujq;fs;> ,ypg;gpl;Lf;fs;> ehu;fs;> 

fdpAg;Gf;fs;> tpw;wkpd;fs;> ePu;. fhNghitjNuw;Wf;fSk;> ,ypg;gpl;Lf;fSk;> 

rf;jpia toq;Fk;. rf;jpf;fhd Njit taJld;> ghYld;> clw;gUkDld; 

njhopw;ghl;Lld; NtWgLfpd;wJ. clYf;F Njitahd Gujq;fis 

njhFg;gjw;F ,UgJ mkpNdhmkpyq;fs; Njitg;gLk;. ,e;j ,Ugjpy; 

ngUk;ghyhd mkpNdhmkpyq;fs; clyhy; njhFf;fg;gLk;. ,e;j tifahd 

mkpNdhmkpyq;fs; mj;jpahtrpakw;w mkpNdhmkpyq;fs; vdg;gLk;. 

cjhuzk; - mydpd;> rp];nuapd; Kjypad Vida tif mkpNdh 

mkpyq;fs; kdpj clyhy; njhFf;fg;glhjit. ,it mj;jpahtrpakhd 

mkpNdhmkpyq;fs; vdg;gLk;. mj;jpahtrpakhd mkpNdhmkpyq;fs; 

clYf;F cztpd; %yk; khj;jpuNk fpilf;Fk;. tpyq;Fg; Gujq;fs; vy;yh 

mj;jpahtrpa mkpNdhmkpyq;fisAk; cupa tpfpjj;jpy; nfhz;bUf;Fk;. 

vt;thnwdpDk; ngUk;ghyhd jhtug; Gujq;fs; xd;W / gy mj;jpahtrpa 

mkpNdh mkpyq;fis nfhz;bUf;f khl;lhJ. MfNt jhtu mbg;gil 

czT gy tifg;gl;l jhtug; Guj %yq;fis cs;slf;fp ,Ug;gjd; 

%yk; vy;yh mj;jpahtrpa mkpNdhmkpyq;fisAk; ngw;Wf; nfhs;syhk;.

cztpd; $WfSk; mtw;wpd; njhopw;ghLfSk;

 y fhNghitjNuw;Wf;fs;

 y Gujq;fs;

 y ,ypg;gpl;Lf;fs;

 y ehu;fs;

 y fdpAg;Gf;fs;

 y tpw;wkpd;fs;

 y ePu;

fhNghitjNuw;Wf;fs;

fhNghitjNuw;Wf;fs; nty;yq;fSk;> gy;rf;fiul;Lf;fSk; MFk;. 

fhNghitjNuw;Wf;fs; gy jug;gl;l czTfspy; fhzg;gLfpd;wd.

cjhuzk; : NrhW> ghz;> gp];fl;> jhdpaq;fs;> mg;gq;fs; Kjypad

rkpghl;bd; NghJ ngUk;ghyhd fhNghitjNuw;Wf;fs; xU rf;fiul;Lf;fshf 

cilf;fg;gLfpd;wd. xU rf;fiul;Lf;fs; mfj;JwpQ;rg;gl;L FUjp mUtpap 

Ds; nry;fpd;wd. 
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rkpghlilaf; $ba fhNghitjNuw;Wf;fspd; njhopy;fs;

 y rf;jpiaAk;> ntg;gj;ijAk; mspf;fpd;wJ. clw; njhopw;ghLfSf;F 

Ntz;ba ATP I fhNghitjNuw;Wf;fs; cile;J nfhLf;fpd;wd. 

mj;Jld; ntg;gj;ijAk; cw;gj;jp nra;fpd;wd. 

 y rf;jp fsQ;rpaq;fshf njhopw;gLfpd;wd.

 cjhuzk; : Nkyjpf fhNghitjNuw;Wf;fs; fpisf;Nfh[dhfTk; 

nfhOg;ghfTk; khw;wg;gLfpd;wd.

 y Gujq;fis kPjkhf;fpf;nfhs;s cjtp nra;fpd;wJ. mjhtJ cztpy; 

Nghjpa fhNghitjNuw;Wf;fs; cs;s NghJ rf;jpia ngWtjw;F 

Gujq;fs; ghtpf;fg;gLtjpy;iy.

Gujq;fs; 

Gujq;fs; mkpNdh mkpyq;fspdhy; Mf;fg;gl;bUf;Fk;.  rkpghl;bd; NghJ 

Gujq;fs; mkpNdh mkpyq;fshf cilf;fg;gLk;. mjd; gpd;G FUjp 

mUtpapDs; mfj;JwpQ;rg;gLk;. mkpNdh mkpyq;fs; 02 $l;lq;fshfg; 

gpupf;fg;gLk;. 

01. mj;jpatrpa mkpNdhmkpyq;fs;

02. mj;jpatrpakw;w mkpNdhmkpyq;fs;. 

mj;jpahtrpakhd mkpNdhmkpyq;fs; clypdhy; njhFg;gl Kbahjit. 

vdNt czT %yk; kl;LNk clYf;Ff; fpilg;git. mj;jpatrpakw;w 

mkpNdh mkpyq;fs; clypDs; njhFf;fg;glyhk;. vdNt czT %yk; 

fpilf;f Ntz;Lk; vDk; mtrpak; mw;wit.

cztpy; cs;s Gujq;fspd; njhopy;fs;

 y Gujj;jpypUe;J toq;fg;gLk; mkpNdhmkpyq;fs;.

 y clw;fyq;fs;> ,ioaq;fs; Mfpatw;wpd; tsu;r;rpf;Fk; gOJ 

ghu;j;jYf;Fk; gad;gLk;. 

 y FUjp jputtpioa Gujq;fs;> nehjpaq;fs; gpwnghUnsjpupfs; rpy 

XNkhd;fs; Mfpatw;wpd; njhFg;gpw;F gad;gLk;.

 y clw;njhopw;ghLfSf;F Ntz;ba rf;jp %ykhf njhopw;gLk;.

,ypg;gpl;Lf;fs;

cztpYs;s ,ypg;gpl;Lf;fs; gpujhdkhf vz;nza;fshYk; nfhOg;GfshYk; 

Mf;fg;gl;Ls;sd. nfhOg;gkpyq;fs; nfhOg;Gf;fisAk; vz;nza;fisAk; 

Mf;f gad;gLk;. nfhOg;gkpyq;fs; 02 $l;lq;fshf tifg;gLj;jg;glyhk;. 
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01. mj;jpa mtrpa nfhOg;gkpyq;fs;

02. mj;jpatrpakw;w nfhOg;gkpyq;fs;

mj;jpahtrpakhd nfhOg;gkpyq;fs; kdpj clyhy; njhFf;fg;gl Kbahjit.

mj;jpatrpakw;w nfhOg;gkpyq;fs; kdpj clypDs; njhFf;fg;glf;$bait. 

vdNt mj;jpahtrpakhd nfhOg;gkpyq;fs; czT %yk; clYf;Fg; ngwg; 

gl Ntz;Lk;. 

cztpYs;s ,ypg;gpl;Lf;fspd; njhopw;ghLfs;

 y rf;jpiaAk; ntg;gj;ijAk; toq;Fjy; (epiw mbg;gilapy; 

nfhOg;Gf;fSk; vz;nza;fSk; fhNghitjNuw;Wf;fs;. Gujq;fSld; 

xg;gpLifapy; $basT rf;jpia toq;Fgit.)

 y nfhOg;gpy; fiuAk; tpw;wkpd;fis (A, D, E, K) flj;Jtjw;Fk; Nrkpg; 
gjw;Fk; cjTjy;.

 y nfhOg;G ,ioaq;fspy; nfhOg;G tbtpy; rf;jp Nrkpf;fg;gLk;.

 y nfhy];NuhypypUe;J ];uPnuhapl;L tif XNkhd;fisj; njhFf;Fk;. 

 y ntg;gf; fhtypahfr; nraw;gLk;.

cjhuzk; : 01. Njhypd; fPo; fhzg;gLk; nfhOg;Gg;gil ntg;g ,og;ig 

jLf;Fk;. 

  02. euk;Gf;fyq;fspy; fhzg;gLk; kaypd; ciwapd; $whf 

mikjy;.

tpw;wkpd;fs;  

tpw;wkpd;fs; vd;git toikahd MNuhf;fpaj;ijg; NgzTk;> toikahd 

mDNrgj;ijg; NgzTk; rpwpasT Njitg;gLfpd;w Nrjdr; Nru;itfshFk;.

tpw;wkpd;fs; clypy; cw;gj;jp nra;ag;;gl Kbahjit. vdNt czT 

%yk; fl;lhak; vLf;fg;gl Ntz;bait. clYf;F Njitahd tpw;wkpd;fs; 

Fiwe;jsT vLf;fg;gLk; NghJ Fiwghl;L Neha;fs; Njhd;wyhk;. tpw;wkpd; 

fs; 02 tifg;gLk;. 

01. nfhOg;gpy; fiuAk; tpw;wkpd;fs; - A, D, E, K

02. ePupy; fiuAk; tpw;wkpd;fs; - B, C

tpw;wkpd;fspd; gpujhd njhopw;ghLfs;

 y tpw;wkpd; A - fz;zpy; fhzg;gLk; ghu;itf;Fupa epwg;nghUspd; xU 

tbtk;> Nkyzpapioaj;jpd; guhkupj;jy;> tsu;r;rpia Nkk;gLj;jy;> 

epu;g;gPldj;ij Nkk;gLj;jy;.

 y tpw;wkpd; B - Jiz nehjpaq;fspd; $W cjhuzk; FAD, NAD> nrq;Fopa 
cw;gj;jpia Nkk;gLj;jy;.
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 y tpw;wkpd; C - xl;rpNaw;wntjpupahfj; njhopw;gly;> nfhyh[pd; njhFg;gpy; 
gad;gly;.

 y tpw;wkpd; D - fy;rpak;> ngh];gu]; Mfpatw;wpd; mfj;JwpQ;rypYk;> 

gad;gLj;jypYk; cjTjy;.

 y tpw;wkpd; E - xl;rpNaw;wntjpupahfr; nraw;gLk;.

 y tpw;wkpd; K - FUjp ciwjYf;F Kf;fpakhdJ.

fdpAg;Gf;fs; 

fdpAg;Gf;fs; vd;git toikahd MNuhf;fpaj;jpw;Fk;> gy clw; njhopw; 

ghLfSf;Fk;> Kf;fpakhd mNrjdg; gjhu;j;jq;fs; MFk;. kdpjDf;F 

Njitg;gLk; gpujhd fdpAg;G %yfq;fs; Mtd Ca, P, S, K, Cl, Na, Mg, 
Fe, F, I ,jw;F Nkyjpfkhd rpwpa msTfspy; kdpjDf;F Njitg;gLk; 

fdpAg;Gf;fshtd Co, Cu, Mn, Mo, Se, Zn MFk;.

fdpAg;Gf;fspd; gpujhd njhopw;ghLfs;

 y Ca  -    gw;fs;> vd;Gfis cUthf;fy;

   FUjpAiwjYf;F cjTjy;

   euk;Gj; njhopw;ghLfSf;F cjTjy;

   jirj; njhopw;ghLfSf;F cjTjy;

 y P -   gw;fs;> vd;Gfis cUthf;fy;

   mkpy> fhur; rkepiyia Ngzy;

 y S -     rpy mkpNdh mkpyq;fspd; $W

 y K -  mkpy> fhur; rkepiyiag; Ngz cjTjy;

   ePu;r; rkepiyia Ngz cjTjy;

   euk;Gj; njhopw;ghl;bw;F cjTjy;

 y Cl -  mkpy> fhur; rkepiyiag; Ngz cjTjy;

   gpurhuzr; rkepiyia NgZjy;

   euk;Gj; njhopw;ghl;bw;F cjTjy;

 y Na -  mkpy fhur; rkepiyiag; Ngz cjTjy;

   ePu;r; rkepiyiag; Ngz cjTjy;

   euk;Gj; njhopw;ghl;bw;F cjTjy;

 y Mg -  nehjpa Jizf;fhuzpahf njhopw;gly;
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 y Fe -  <NkhFNshgpdpd; $W

   ,yj;jpud; fhtpfspd; $W

   nehjpa Jizf;fhuzpahf njhopw;gly;

 y F -  gy;ypd; mikg;ig NgZjy;

 y I -  ijnuhapl; XNkhdpd; $W

ePu; 

kdpj clypd; jpzptpy; Vwj;jho 60 % I nfhz;lJ. rhjhuzkhf ePuhdJ 

rpWePu;> tpau;it> kyk; %ykhf ,of;fg;gLfpd;wJ. MfNt clypy;  cs;s 

ePupd; msT clypDs; rkepiyg;gLj;jg;gl Ntz;Lk;. ,e;j ePu; Fbg;gjd; 

%yKk;> czT ClhfTk; clypDs; cs;nsLf;fg;glyhk;. 

kdpj clypDs; ePupd; njhopy;fs;

 y vy;yh capUs;s fyq;fspw;Fk; <ukhd mfr;#oiy mspf;fpd;wJ. 

 y FUjpapdJk;> ,ioag; gha; nghUspdJk; gpujhd $W vdNt> cliyr; 

Rw;wp gjhu;j;jf; nfhz;L nry;yypw;F cjTjy; mj;Jld; FUjp> ,ioak;> 

clw;fyq;fs; Mfpatw;wpw;F ,ilNa gjhu;j;jq;fisg; gupkhWjy;. 

 y cly; ntg;gepiyia gpujhdkhf Mtpahf;fy;; %yk; Fsp&l;b xOq; 

fhf;fy;. 

 y fopTg; nghUs;fisAk;> eQ;RfisAk; Ijhf;Fjy; mj;Jld; fopTfspd;> 

eQ;Rfspd; fopj;jYf;fhd Clfj;ij toq;Fjy;.

 y czit <uypg;ghf;Fjy; mj;Jld; czT tpOq;fg;gLjiy ,yFthf; 

Fjy;. 

ehu;fs; 

cztpYs;s ehu;fs; (khg;nghUs; my;yhj gy;rf;fiul;Lf;fs;) rkpghL 

milaKbahj gy;rf;fiul;Lf;fshy; Mf;fg;gl;bUf;Fk;. goq;fs; kuf;fwpfs;> 

jhdpaq;fs; Mfpatw;wpy; ehu;fs; mjpfstpy; fhzg;gLk;.

czTf;Fupa ehu;fspd; njhopy;fs; 

 y cztpd; msit mjpfupj;jy; %yk; grpia jpUg;jpg;gLj;jy;.

 y ePiu cwpQ;rpf; nfhs;tjd; fhuzkhf kyj;jpdsit mjpfupg;gjd; 

%yKk;> Rw;Wr; RUf;firit J}z;Ltjd; fhuzkhf ky ePf;fiy 

Vw;gLj;Jtjd; %yKk; kyr;rpf;fiy ehu;g;nghUs;;fs; jLf;fpd;wd.

 y Flw;Fiw> Neu;Fly; Mfpatw;wpy; Vw;gLk; Gw;WNeha;fs; Nghd;w rpy 

cju FlYf;Fupa xOq;fPdq;fs; Vw;gLtjpypUe;J cztpy; Nghjpastpy; 

ehu;fisf; nfhz;bUf;fpw jd;ik ghJfhf;fpd;wJ. 
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mj;jpahtrpa Nghrizg; nghUs;fs;: 

mj;jpahtrpa Nghrizg; nghUs;;fs; : mj;jpahtrpa mkpNdh mkpyq;fs; 

 mj;jpahtrpa nfhOg;gkpyq;fs;

 tpw;wkpd;fs;

 fdpAg;Gf;fs; 

mj;jpahtrpag; Nghrizg; nghUs;;fs; vd;git> vspa Kd;NdhbfspypUe;J 

clyhy; njhFf;fg;gl Kbahjit vdNt czT %yk; cs;nsLf;fg;gl 

Ntz;baitahfTs;s gjhu;j;jq;fs; MFk;. mj;jpahtrpa Nghrizg; 

nghUs;fspy; cs;slq;Fgit : mj;jpahtrpa mkpNdh mkpyq;fs;

     mj;jpahtrpa nfhOg;gkpyq;fs;

     tpw;wkpd;fs;

     fdpAg;Gf;fs; 

clw;fyq;fspy; epfOk;> capupf;Fupa njhFg;Gj;jhf;fq;fspy; mj;jpahtrpa 

Nghrizg; nghUs;fs; mbg;gilahd njhopw;ghLfis  Nkw;nfhs;Sfpd;wd. 

czT %yk; rupahd tpfpjj;jpy; mj;jpahtrpa Nghrizg; nghUs;fs; 

toq;fg;glhtpbd; ~~Nghrizf;Fiwghl;bw;F|| ,l;Lr; nry;Yk; MfNt 

rupahd msTfspy; mj;jpahtrpa  Nghrizg;nghUl;fs; clYf;F 

fpilj;jy; mtrpakhdjhFk;.

mj;jpahtrpa mkpNdh mkpyq;fs; : ,it czT %yk; fl;lhak; 

cs;nsLf;fg;glNtz;ba mkpNdhtkpyq;fs; MFk;. Vnddpy; Nrjd 

Kd;Ndhb %yf;$WfspypUe;J ,it clyhy; njhFf;fg;gl Kbahjitahf 

,Ug;gjhy; MFk;. Gujq;fis Mf;Ftjw;F 20 mkpNdhtkpyq;fs; 

Njitg;gLk;. me;j ,Ugjpy;> 08 mkpNdhtkpyq;fs; mj;jpahtrpakhd 

mkpNdhtkpyq;fs; MFk;. cjhuzk;: leucine (ypa+rPd;)> methionine 
(nkjpNahidd;) tpyq;F Guj cw;gj;jpg;nghUs;;fs; (cjhuzk; Kl;il> 

,iwr;rp> ntz;nza; fl;b Kjypad) clw;nwhopw;ghLfSf;F Njitahd 

vy;yh mj;jpahtrpakhd mkpNdhtkpyq;fisAk; clYf;F toq;Ffpd;wd.  

jhtug;Gujq;fspy; ngUk;ghyhdit ~~g+uzkw;wit|| (Incomplete) Vnddpy; 
mtw;wpy; xd;W my;yJ gy mkpNdhtkpyq;fs; gw;whf;Fiwahf cs;sd 

MfNt vy;yh mj;jpahtrpa mkpyq;fis ngwf;$ba tpjj;jpy;> jhtu 

Nghrizahsu;fspdJ czthdJ nt;tNtW tifahd jhtug;Gujq;fis 

cs;slf;fpapUf;f Ntz;Lk;.

mj;jpahtrpa nfhOg;gkpyq;fs; : ,it Nrjd Kd;NdhbfspypUe;J clyhy; 

njhFf;fg;gl Kbahjit. vdNt mj;jpahtrpa nfhOg;gkpyq;fs;> czT 

%yk; clYf;F fpilf;f Ntz;bait MFk;. tpijfs;> jhdpaq;fs;> 
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kuf;fwpfs; Mfpait Nghjpa msTfspy; mj;jpahtrpa nfhOg;gkpyq;fis 

clYf;F toq;Ffpd;wd. 

tpw;wkpd;fs; / 
fdpAg;Gf;fs;

gpujhd czT %yq;fs; Fiwghl;L mwpFwpfs;

nfhOg;gpy; fiuAk; tpw;wkpd;fs; (A, D, E, K)

tpw;wkpd; A 
(nuw;wpNdhy; - 

retinol)

fLk;gr;ir epw kuf;fwpfs; 

nrk;kQ;rs; kuf;fwpfs; 

goq;fs;> ghy; cw;gj;jpg; 

nghUs;fs;.

FUl;Lj;jd;ik> Njhy; 

xOq;fPdq;fs;> epu;g;gPldf; 

FiwghL.

tpw;wkpd; D Kl;ilkQ;rl;fU> ghy; 

cw;gj;jpg; nghUs;fs;.

rpWtu;fspy; vd;GUf;fpAk;> 

epiwTlypfspy; vd;G 

nkd;ikahjYk;; (Osteomalasia) 

tpw;wkpd; E kuf;fwp vz;nza;fs;> 

tpj;Jf;fs;> fliy tiffs;

euk;Gj;njhFjp rpijtiljy;.

tpw;wkpd; K gr;irf;fha;fwpfs;> NjdPu; 

Flw;Fiw gw;wPupahf;fshy; 

cw;gj;jpahf;fg;gLk;.

FUjp ciwjypy; FiwghL 

Vw;gly;.

ePupy; fiuAk; tpw;wkpd;fs;

jakpd; (Thiamine)
(tpw;wkpd; B1)

Legumes (mtiufs;)> 

Peanuts (epyf;fliy)> 

KOj;jhdpaq;fs; (Whole 
grains) gd;wp,iwr;rp (Pork)

ngupngup (Beriberi) euk;Gf; 

fzj;jhf;ff; flj;jy; 

ghjpf;fg;gLk;. Fiwe;jsT 

,iaghf;fk;> ,yFtpy; Neha;j; 

njhw;Wf; Fs;shff;$ba 

jd;ik> ,jaj; njhopw;ghL 

Fiwtiljy; Mfpa 

rpwg;gpay;Gfis ngupngup 

nfhz;lJ.

iwNghgpNstpd; 

(Riboflavin) 
(tpw;wkpd; B2)

ghy; cw;gj;jpg; nghUs;fs;> 

,iwr;rp> kuf;fwpfs;> KOj; 

jhdpaq;fs;.

Njhypy; Gz;fs; Vw;;gly;. 

thapd; Xuq;fspy;; ntbg;G 

Vw;gly;

epahrpd; (Niacin)
(tpw;wkpd; B3)

jhdpaq;fs;> tpj;Jf;fs;> 

,iwr;rpfs;

ngyfpuh Njhypy; Gz;fs; 

fhzg;gly;. kdf;Fog;gk; 

/ %isj; jLkhw;wk; - 

tapw;Nwhl;lk; Mfpa 

rpwg;gpay;Gfis nfhz;lJ.
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ge;Njhdpf;fkpyk; 

(Pantothenic) 
(tpw;wkpd; B5)

ghy; cw;gj;jpg; nghUs;fs;> 

goq;fs;> kuf;fwpfs;> jhdp 

aq;fs;.

fisg;G (fatigue)> kd vOr;rpg; 

ghjpg;G (numbness)> fizf;fhy; 

jirfs; gpwo;jy;

gpupnlhf;rpd; 

(Pyridoxine) 
(tpw;wkpd; B6)

KOj;jhdpaq;fs;> ,iwr;rp 

fs;> kuf;fwpfs;

vspjpy; mUl;lg;glf;$ba 

jd;ik FUjpr; Nrhif

gNahupd; (Biotin) 
(tpw;wkpd; B7)

,iwr;rpfs;> mtiufs;> 

kuf;fwpfs;

euk;G> jir Mfpatw;wpy; xOq; 

fPdq;fs; / Gz; 

Nghypf; mkpyk; 

(Folic acid) 
(tpw;wkpd; B9)

gr;ir kuf;fwpfs;> KOj; 

jhdpaq;fs;

FUjpr;Nrhif>

gpwg;Gf; FiwghLfs;

NfhgykPd; 

(Cobalamin) 
(tpw;wkpd; B12)

ghy; cw;gj;jpg; nghUs;fs;> 

Kl;ilfs;> ,iwr;rpfs;

rkepiyia ,oj;jy;> kd 

ntOr;rpg; ghjpg;G FUjpr; 

Nrhif

m];Nfhgpf;fkpyk; 

(Ascorbic acid) 
(tpw;wkpd; C)

rpj;jpuRf; FLk;g goq;fs;>  

g+f;Nfhth> jf;fhsp

];Nftp> Njhy;> gy; Mfpatw;wpd; 

rpijT / Gz;fs; / fhaq;fs; 
MWtjpy; jhkjk; 

fdpAg;Gf;fs;

fy;rpak; (Ca) ghy; cw;gj;jpg; nghUs;fs;> 

fLk;gr;ir epw kuf;fwpfs;> 

mtiufs;

vd;gpd; jpzpT ,og;G> tsu;r;rpf; 

FiwghL

,Uk;G (Fe) KOj;jhdpaq;fs;> ,iyfs; 

nfhz;l kuf;fwpfs;> 

mtiufs;> ,iwr;rpfs;> 

Kl;ilfs;

FUjpr;Nrhif> gytPdk; Fiw 

ghLs;s epu;g;gPldk;

ngh];gu]; (P) muprp> ghz;> ghy;> ghy; 

cw;gj;jp nghUs;fs;> kPd;> 

rptg;G ,iwr;rp

vd;G rpijtiljy;> gy; 

rpijtiljy; gytPdk;

nghw;whrpak; (K) goq;fs;> kuf;fwpfs;> 

,iwr;rp> ghy; cw;gj;jpg; 

nghUs;fs;> jhdpaq;fs;

jirfs; gytPdkiljy;>  

Fkl;ly;> ghuprthjk;> ,jak; 

nraypog;G

maBd; (I) flYzTfs;> kuf;fwpfs; 

maBd; Nru;f;fg;gl;l cg;G

foiy ijnuhapl;L Rug;gp 

gUkdpy; mjpfupj;jy;
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fe;jfk; Sulfur (S) Gujk; nfhz;l czTfs; fisg;G FiwghL cs;s 

tsu;r;rp> tPf;fk; cz;lhjy;.

FNshupd; (Cl)

Nrhbak;; (Na)

Nkir cg;G (Table salt) grp ,d;ik> jirg;gpbg;G

kfdPrpak; (Mg) gr;ir ,iyfs; nfhz;l 

kuf;fwpfs;

euk;Gj; njhFjpapy; ,lu;ghL 

Vw;gly;

GNshupd; (F) flYzT> Fbf;Fk; ePu;> 

NjdPu;

gw;fs; rpijtiljy;

ml;ltiz : tpw;wkpd;fspd; czT%yq;fSk; Fiwghl;L mwpFwpfSk;

mbg;gil mDNrgtPjk; (BMR)

 y mbg;gil mDNrgtPjk; (BMR) vd;gJ> Xa;T epiyapYk; kd 

mOj;jj;jpw;F cs;shfhj epiyapYk; mfj;JwpQ;rypw;F gpe;jpa 

epiyapYk; (czT cl;nfhs;shky; Fiwe;jJ 12 kzpj;jpahyq;fspw;F 

gpd;G) cs;s Fiwe;jgl;r mDNrgtPjk; vd tiuaWf;fg;gLk;. 

 y BMR MdJ nrsfupakhd ntg;gepiy tPr;rpDs; mstplg;gLk;.

 y kdpju;fspd; BMR ,d; ruhrupg; ngWkhdk; ehnshd;wpw;F epiwTlyp 

Mz;fspw;F 1600 - 1800 kcal MFk;. (1 600 - 1 800 kcal per day)> epiwTlyp 

ngz;fspw;F 1 300 - 1 500 kcal MFk;. (1 300 - 1 500 kcal per day). 

rf;jpg;ghjPL Energy budget : xU Fwpg;gpl;l tpyq;F xd;wpdhy; cs;nsLf;fg;gLk; 

rf;jpapd; mstpw;F vjpuhfr; nrytopf;fg;gLk; rf;jpapd; msitf; Fwpf;Fk; 

Ie;njhifNa (Balane sheet V) 'rf;jpg; ghjPL" vdg;gLk;. rf;jpg; ghjPl;bd; 
mbg;gil khjpup gpd;tUkhW fhz;gpf;fg;gLk;. 

C = M + U + F + P 

,q;F 

C = cs;nsLf;fg;gl;l czT %yfq;fspYs;s rf;jpapd; cs;slf;fk;.

M = mDNrg nraw;ghLfspw;fhf nrytplg;gl;l rf;jp

U = rpWePUld; Nru;e;J ,of;fg;gLk; rf;jp

F = kyj;Jld; Nru;e;J ,of;fg;gLk; rf;jp

P =  cw;gj;jp (tsu;r;rpf;Fk;> ,dg;ngUf;fj;jpw;Fk; fpilf;Fk; rf;jp)

rf;jpg; ghjPl;by; cs;nsLf;fg;gLk; cztpYs;s rf;jp cs;slf;fkhdJ> 

nrytopf;fg;gLk; rf;jpAld; xg;gplg;gLfpd;wJ. nrytopf;fg;gLk; rf;jp vd;gJ> 
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mbg;gil mDNrgj;jpw;fhf nrytplg;gLk; rf;jp> Nkyjpf nraw;ghLfspw;fhf 

nrytplg;gLk; rf;jp> rpWePUld; Nru;e;J ,of;fg;gLk; rf;jp> kyj;Jld; Nru;e;J 

,of;fg;gLk; rf;jp Mfpatw;iw cs;slf;Ffpd;wJ. 

P = C - (M + U + F)

cs;nsLf;fg;gl;l czT %yj;jpYs;s rf;jpapd; msTf;Fk; (C ,w;Fk;) 
nrytopf;fg;gLk; rf;jpapd; msTf;Fk; (M + U + F ,w;Fk;) ,ilNaahd 

NtWghL. tsu;r;rpf;Fk; ,dg;ngUf;fj;jpw;Fk; fpilf;Fk; rf;jpapd; 

msit mjhtJ cw;gj;jpapd; msit (P) ntspf;fhl;Lk;. xt;nthU 

tpyq;Ffspw;Fkhd rf;jpg; ghjPlhdJ fsj;jpYk; (Field ,Yk;)> Ma;T 

$lj;jpYk; (Laboratory ,Yk;) Nkw;nfhs;sg;gLk; rf;jp mstPLfspypUe;J 

fzpf;fg;glyhk;. 'rf;jpg; ghjPlhdJ" tsu;r;rpf;Fk; ,dg;ngUf;fj;jpw;Fk; 

fpilf;Fk; rf;jpapd; msit kjpg;gPL nra;a gad;gLfpd;wJ. 

MNuhf;fpa tho;Tf;fhd czT : MNuhf;fpa tho;Tf;F czthdJ 

rupahd tpfpjhrhuj;jpy; fhNghitjNuw;Wf;fs;> Gujq;fs;> ,ypg;gpl;Lf;fs;> 

ePu;> ehu;fs;> mj;jpahtrpa fdpAg;Gf;fs;> tpw;wkpd;fs; Mfpatw;iw 

nfhz;bUj;jy; fl;lhakhdJ. czTf;FiwghLfs;> MNuhf;fpaj;jpy; 

kiwahd jhf;fj;ij Vw;gLj;jyhk;. ehshe;j rf;jpj; Njitf;F Nkyjpfkhf 

czit cs;nsLj;jy; tpNrlkhf njhopw;ghLfs; Fiwe;j mq;fpfspw;F 

MNuhf;fpakw;w epiyikfspw;F ,l;Lr; nry;yyhk;. tpNrlkhf nty;y 

ePupopT (nkypw;w]; tif ePupopT)> ,Uja Neha;fs; Mfpatw;wpw;F ,l;Lr; 

nry;yyhk;. rpy kdpju;fspy; md;dhrp> epyf;fliy> jf;fhsp Nghd;w 

czTfshy; xt;thikj; jhf;fq;fs; tpUj;jpahfyhk;. mt;thwhd kdpju;fs; 

Nkw;gb czTfisj; jtpu;j;jy; mtrpakhdjhFk;. xl;rpNaw;wntjpupfs; 

cs;s czTg;nghUs;fs; (cjhuzk; : tpw;wkpd; A> tpw;wkpd; E) czTf; 

fhy;tha; xOq;fPdq;fis jtpu;g;gjw;Fk; MNuhf;fpakhd tho;Tf;Fk; 

Kf;fpakhdit. kdpju;fSf;F Njitg;gLk;; vy;yh xl;rpNaw;wntjpupfisAk; 

kdpju;fshy; njhFf;fKbahJ. vdNt mt;thwhd njhFf;f Kbahj 

xl;rpNaw;w vjpupfs; czT%yk; vLf;fg;gl Ntz;Lk;.  

Nghrizf;FiwghL : czthdJ xd;W my;yJ gy mj;jpahtrpa 

Nghrizg; nghUs;fis nfhz;buhj epiyapy; mjhtJ Nghjpa Nghrizg; 

nghUs;fs; fpilf;fhj epiyapy; Nghrizf; FiwghL Vw;glyhk;. my;yJ 

clYf;F Njitahd rf;jpia tplf; Fiwthd ,urhad rf;jp njhlu;r;rpahf 

czthy; toq;fg;gLfpd;wikapdhy; Nghrizf; FiwghL Vw;glyhk;. 

WHO cyf Rfhjhu epWtdk; ,w;;F mikthf clw;jpzpT Rl;nlz; (BMI) 
18.5 w;F Fiwthf ,Ug;gpd; Nghrizf; FiwghL vdg;gLk;. clw;jpzpT 

Rl;nlz; gpd;tUkhW fzpf;fg;glyhk;.

BMI  = 
jpzpT (kg ,y;)

(cauk;)2 (m ,y;)
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mjPj gUkd; nfhz;l cly;  : cs;nsLf;fg;gLk; rf;jpia tpl xU 

kdpjd; nrytpLk; rf;jp kpff; Fiwthf cs;sNghJ gUkd; mjpfupj;j 

cly; epiyik Njhd;Wk;. WHO tpd; epge;jidf;F mikthf BMI my;yJ 

mjw;F Nkw;gbd; mjPj gUkd; nfhz;l cly; vdf; nfhs;sg;gLk;. 

,e;epiyikahdJ cyfshtpa uPjpapy; tsu;e;J tUk; gpur;rpidahf 

cs;sJ. ,J mNef Neha;epiyikfSf;F ,l;Lr; nry;Yk;. cjhuzk; : 

nty;y ePupopT> ,ja fyd; Neha;fs;> rpy tifg;Gw;W Neha;fs; Kjypad. 

czTf; fhy;thapy; fhzg;gLk; nghJthd xOq;fPdq;fs;

,iug;ig mow;rp : ,iug;ig mow;rpahdJ ,iug;igapy; epfOk; mow;rpapd; 

fhuzkhf cz;lhFk; epiyik MFk;. ,e;epiyik mNef fhuzq;fshy; 

cz;lhfyhk;. ,iug;ig mow;rpapy; ,iug;igr; RtupYs;s Rug;gpfs; J}

z;lg;gl;L HCl Ruf;fg;gLtjhy; rPj%spg;gil Nrjj;jpw;Fs;shfpd;wJ. 

,iug;igapd; rPj%spg;gil Nrjkiltjd; fhuzkhf nfhg;Gsq;fs; 

Njhd;wyhk;. Nkyjpf HCl Ruj;jYf;F gpd;tUtd Fwpg;gplj;jf;f 

fhuzq;fshFk;. ePz;l fhyg; gl;bdp> kd mOj;jk; mj;Jld; m];gpupd; 

Nghd;w rpy kUe;Jfs; ,iug;ig mow;rp epiyik. ePz;l fhykhf ePbf;Fk; 

,iug;ig mow;rp epiyikfs; toikahf mkpyj;jpw;Fj; jhq;FjpwDila 

gw;wPupahthd Helicobacter pylori vd;w gw;wPupahtpd; njhw;Wld; Nru;e;J 

nfhs;Sk;. ePz;l fhyg; gl;bdp ,iug;ig mow;rp tpUj;jpailtjw;fhd 

gpujhd fhuzq;fspy; xd;whFk;. nghUj;jkhd czTg; gof;fj;ijg; 

gpd;gw;wpdhy; ,iug;ig mow;rpia fl;Lg;gLj;jyhk;. 

kyr;rpf;fy; : nkJthf kyk; mirahjjhy; kyr;rpf;fy; Vw;gLfpd;wJ. nkJthf 

kyk; mirtJ ePu; mfj;JwpQ;riy mjpfupf;fpd;wJ. ,jd; tpisthf kyk; 

NkYk; jpz;kkhf;fg;gLfpd;wJ. ky ePf;fYf;fhd njwptpidr; nraw;ghL 

jilg;gLjYk; kyr;rpf;fYf;F ,l;Lr; nry;Yk;. kyr;rpf;fyhdJ kyePf;fypy; 

rpukj;ijAk; Fjj;jpy; typiaAk; Vw;gLj;Jk;. nghUj;jkhd elj;ijfis 

tpUj;jp nra;tjhy; kyr;rpf;fy; fl;Lg;gLj;jg;glyhk;. mjhtJ xOq;fhf 

kyk; foptjhy; kyr;rpf;fy; fl;Lg;gLj;jg;glyhk;. kyr;rpf;fiy jLg;gjw;fhf 

NghjpasT ehu;fs; nfhz;l czTfs; cl;nfhs;sg;gl Ntz;Lk;. 

tpyq;Ffspd; Rw;Nwhl;lj;njhFjp

Rw;Nwhl;lj; njhFjpapd; Njit

tpyq;Ffspd; clypDs; gjhu;j;jq;fisf; nfhz;L nry;tjw;Fk; kw;Wk; 

ntspr;#oYld; gjhu;j;jg; gupkhw;wj;ij Vw;gLj;Jtjw;Fk; Rw;Nwhl;lj; 

njhFjp Njitahfpd;wJ. vspa tpyq;Ffspy; (c+k; : ielhupad;fs;> 

jl;ilg; GOf;fs;) gjhu;j;jf; nfhz;L nry;yy;> tpepNahfpj;jy; Mfpatw;wpw;F 

tpNrl njhFjp fhzg;gLtjpy;iy. Vnddpy; gy my;yJ vy;yh fyq;fSk; 



PB218

ntspr;#oYld; Neubahfj; njhLifapYs;sd. ,t; tpyq;Ffspy; 

cly; Nkw;gug;gpD}lhd gjhu;j;jg; gupkhw;wk; Neubahd guty; %yk; 

eilngWfpd;wJ. ,g; gjhu;j;jg; gupkhw;wkhdJ mtw;wpdJ Njitfspw;F 

NghJkhdjhf cs;sJ. Nkw;gb tpyq;Ffspy; clypDs; gjhu;j;jq;fs; 

FWfpa J}uj;jpw;Fk; guty;%yk; nfhz;L nry;yg;glf;$bajhf cs;sJ. 

mq;fpfspd; gUkd; kw;Wk; rpf;fy; jd;ik mjpfupg;Gld; gjhuj;jq;fspd; 

nfhz;L nry;yg;gLk; J}uKk; rpf;fy;jd;ikAk; mjpfupf;fpd;wJ. mj;Jld; 

clypd; cs;Ns gjhu;j;jq;fs; nfhz;L nry;yg;gl Ntz;ba J}uKk; 

mjpfupf;fpd;wJ. NkYk; mNef fyq;fs; jkJ ntspr;#oYld; Neubahd 

njhlu;igAk; nfhz;bUg;gjpy;iy. vdNt cly; KOtJk; gjhu;j;jq;fs; 

tpepNahfpf;fg; gLtjw;F guty; NghJkhdjd;W. vdNt tpyq;Ffspy; 

fyq;fspw;Fk; mtw;iw cldbahf #o;e;jpUf;Fk; ,lq;fspw;FkpilNa 

gjhu;j;jg;gupkhw;wj;ij Vw;gLj;j Rw;Nwhl;lj;njhFjp tpUj;jpahdJ. 

clypDs; nfhz;L nry;yg;gLk; gjhu;j;jq;fs;

clypDs; nfhz;L nry;yg;gLk; gjhu;j;jq;fshf Rthr thAf;fs; (xl;rprd;> 

fhgdPnuhl;irl;L)> Nghrizg; gjhu;j;jq;fs; (FSf;NfhR> mkpNdh 

mkpyq;fs;> nfhOg;gkpyq;fs;> tpw;wkpd;fs; Nghd;wit) mDNrgf; fopT 

tpisTfs; (a+upah> mNkhdpah Nghd;wit) XNkhd;fs; kw;Wk; gpwnghUs; 

vjpupfs; Nghd;wit ,j;jifa nfhz;L nry;yg;gLk; gjhu;j;jq;fs;.

tpyq;F ,uhr;rpaj;jpy; FUjpr; Rw;Nwhl;lj; njhFjp

Rw;Nwhl;lj;njhFjp %d;W mbg;gilahd $Wfisf; nfhz;lJ. 

1.  gk;Gk; fUtpahf jirapdhyhd ,jak;

2.  xd;wpizf;fg;gl;l FUjpf; fyd;fs; / fyd;fs;
3.  Rw;Nwhl;lj;jputk; (FUjp / FUjp epzePu;)

gpujhdkhf ,jaj;jhy; Vw;gLj;jg;gLk; mKf;fj;jpd; tpisthy; fyd;fspDs; 

Rw;Nwhl;lj;jputk; nrYj;jg;gLfpwJ my;yJ gha;fpd;wJ. tpyq;F 

,uhl;rpaj;jpy; Rw;Nwhl;lj; njhFjpapd; rpf;fw; jd;ikahdJ gy;NtWg;gl;l 

kl;lq;fspy; fhzg;gLfpd;wJ. 

tpyq;F ,uhl;rpaj;jpy; gpujhd Rw;Nwhl;lj; njhFjpfs;

,uz;L tifahd Rw;Nwhl;lj; njhFjpfs; tpyq;FfspilNa fhzg;gLfpd;wd. 

1. jpwe;j Rw;Nwhl;lj; njhFjp

2. %ba Rw;Nwhl;lj; njhFjp
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jpwe;j Rw;Nwhl;lj; njhFjp

jpwe;j Rw;Nwhl;lj; njhFjpapd; gha;nghUs; FUjpepzePu; (Haemolymph) 
MFk;. ,ioaq;fs; kw;Wk; mq;fq;fq;fs; FUjpepzePupy; Neubahf 

Njha;e;j epiyapy; fhzg;gLk;. Rw;Nwhl;lg; gha;nghUspw;Fk; ,ioaq;fisr; 

#o;e;Js;s rpw;wpil ntspg;gha; nghUspw;Fk; ,ilapy; njspthd 

NtWghL ,y;iy. ,jakhdJ FUjp epzePiu Rw;Nwhl;l fyd;fspD}lhf 

,ioaq;fis #o;e;Js;s ntspfspDs; nrYj;Jk;. ,urhadg; gjhu;j;jg; 

gupkhw;wk; Neubahf FUjp epzePUf;Fk; clw;fyq;fspw;Fkpilapy; 

eilngWk;.

,jak; jsUk;NghJ FUjp epzePupd; kPs; gha;r;ry; thy;TfisAila 

thAUf;fspdJ Jthuq;fspD}L eilngWk;. jpwe;j Rw;Nwhl;lj; njhFjpahdJ 

rpy Ks;se;jz;by;yhj tpyq;Ff; fzq;fspy; c+k; : Mj;jpug;Nghlh (rpy 

nkhy];fh gpupTfs;) Mfpatw;wpy; $u;g;gile;Js;sJ.

,ioaq;fisr; RoTs;s 

FUjp epzePu;nfhz;l  

Flhf;fs;

cU 5.13 ntl;Lf;fpspapd; Rw;Nwhl;lj; njhFjp

Kw;Gw fyd; gf;ff; fyd;fs;
FohAUthd 

,jak;

thAU

%ba Rw;Nwhl;lj; njhFjp

%ba Rw;Nwhl;lj; njhFjpapy; FUjpahdJ fydpDs; kl;Lg;gLj;jg;gl;bUg;g 

Jld; rpw;wpilntspg; gha;nghUspypUe;J gpupf;fg;gl;L itf;fg;gl;bUf;Fk;. 

FUjpahdJ ,jak; / ,jaq;fs; %yk; ngupa fyd;fspDs; gk;gg;gLk;. 

ngupa FUjpf; fyd;fs; rpwpa fyd;fshfg; gpupe;J mq;fq;fspy; 

CLUtpf; fhzg;gLk;. ,urhadg; gjhu;j;j gupkhw;wk; FUjpf;Fk; ,ioag; 

gha;nghUspw;Fkpilapy; eilngWtJld; NkYk; ,ioag;gha;nghUs; 

clw;fyq;fspw;fpilapYk; eilngWk;. ,jpy; xd;W my;yJ gy ,jaq;fs; 
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fhzg;gLk;. ,j;jifa Rw;Nwhl;lj; njhFjpahdJ Ks;se;jz;Lspfs; kw;Wk; 

Ks;se;jz;bypfs; c+k; : mdyplh tpy; fhzg;gLk;. xg;gPl;L uPjpapy; jpwe;j 

Rw;Nwhl;lj; njhFjpAld; xg;gpLk;NghJ %ba Rw;Nwhl;lj; njhFjpahdJ 

ngUkstpy;; fyq;fspw;F Nghrizg; gjhu;j;jq;fs;> O2 vd;gtw;iw 

tpidj;jpwdhf tpepNahfpg;gJld; tpyq;if NkYk; capu;g;ghd Kiwapy; 

nraw;gLtjw;F cau;FUjp mKf;fj;ijAk; Vw;gLj;Jfpd;wJ. 

Kw;gf;fj;jpw;Fupa

gf;f 

,jak;

,jakhfj; njhopw;gLk; 

KJFg;Gwf; fyd;

Fly; kw;Wk; 

clw;Rtupd; fyd;

gpw;gf;fj;jpw;Fupa

cU 5.14 mdyplh xd;wpd; %ba Rw;Nwhl;lj; njhFjp 

Ks;se;jz;Lspfspy; Rw;Nwhl;lj; njhFjpapd; xOq;fikg;G xw;iwr; 

Rw;Nwhl;lk; kw;Wk; ,ul;ilr; Rw;Nwhl;lk;

Ks;se;jz;Lfspy; %ba Rw;Nwhl;lj; njhFjp fhzg;gLfpd;wJ. ,jpy; 

FUjpf; fyq;fs; %d;W tifahff; fhzg;gLk;. mit ehbfs;> ehsq;fs;> 

kapu;j; Jisf;Foha;fs; MFk;. ,it xt;nthd;Wk; FUjpia xU jpirapy; 

flj;Jk;. ,jaj;jpypUe;J mq;fq;fSf;F FUjpia vLj;Jr; nry;Yk; 

FUjpf;fyd; ehb vdg;gLk;. ehbfs; rpwpa fyd;fshf mq;fq;fspDs; 

fpisj;J fhzg;gLk;. ,it Gd;dhbfs; vdg;gLk;. Gd;dhbfs; kapu;j;Jisf; 

Foha;fspDs; FUjpia nrYj;Jk;. kapu;j;Jisf;Foha;fs; nky;ypait> 

Ez;zpa fl;likg;Gilad. Rtupy; Jisfisf; nfhz;lit. kapu;j; 

Jisf;Foha;fs; FUjpf;Fk; rpw;wpilntspf;Fupa gha;nghUspw;Fkpilapy; 

gjhu;j;jg; gupkhw;wj;ij Vw;gLj;Jk; ,lq;fshFk;. gjhu;j;jg; gupkhw;wk; guty; 

%yk; eilngWk;. kapu;j;Jisf; Foha;fs; ,ize;J Gd;dhsq;fisj; 

Njhw;Wtpf;Fk;. ,it ehsq;fshfp ,jaj;jpDs; FUjpia Nru;f;Fk;. 

xw;iwr; Rw;Nwhl;lk;

clypD}lhf xU g+uz Rw;Nwhl;lj;jpd; NghJ ,jaj;jpD}lhf FUjp xU 

jlit khj;jpuk; nrYj;jg;gly; xw;iwr; Rw;Nwhl;lk; vdg;gLk;. xw;iwf; 

FUjpr; Rw;Nwhl;lk; nfhz;l tpyq;Ffspy; ,jakhdJ Nrhizaiw> 

,jatiw vDk; ,U miwfisf; nfhz;lJ. 

xw;;iwf; FUjpr; Rw;Nwhl;lKs;s tpyq;Ffspy; clypypUe;J tUk; xl;rprd; 

Fiwthd FUjp Nrhizaiw ,jatiwapd; Clhfr; nrYj;jg;gLk;. 

,jatiw RUf;fj;jpd;NghJ g+f;fspy; cs;s kapu;j;Jisf;Foha;g;  
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gLf;iff;Fr; nrYj;jg;gLfpd;wJ. ,q;F ntspr;#oypw;Fk; kapu;j;Jisf; 

Foha;f;Fkpilapy; thAg;gupkhw;wk; eilngWfpd;wJ. xl;rprdhdJ 

FUjpapDs; gutpr; nry;Yk; mNjNtis fhgdPnuhl;irl;lhdJ 

FUjpapypUe;J mfw;wg;gLk;. gpd;du; xl;rprd; epiwe;j FUjpahdJ 

cly;KOtJk; nrYj;jg;gLk;. gpd;G FUjp kapu;j;Jisf; Foha;fspD}lhf 

clw;fyq;fis milAk;. c+k; vd;G kPd;fs;> frpapioa kPd;fs; Rwhf;fs;> 

jpUf;iffs;. 

,ul;ilr; Rw;Nwhl;lk; 

clypD}lhd xU g+uz Rw;Nwhl;lj;jpd; NghJ FUjpahdJ ,jaj;jpD}lhf 

,U jlitfs; nrYj;jg;gLk; Rw;Nwhl;lk; ,ul;il Rw;Nwhl;lk; vdg;gLk;. 

,q;F Rthrr; Rw;Nwhl;lk; njhFjpr; Rw;Nwhl;lk; vd jdpj;jdpahd 

Rw;Nwhl;lq;fs; cz;L. ,r; Rw;Nwhl;lj;jpy; xt;nthU tl;lj;ijAk; g+u;j;jp 

nra;j gpd;G FUjp ,jaj;jpD}L flj;jg;gLk;. c+k; mk;gpgpahf;fs;> 

nug;uPypahf;fs;> MNtRf;fs;> kNkypahf;fs;. mk;gpgpahf;fSk; ngUk;ghyhd 

nug;uPypahf;fSk; %d;W miw nfhz;l ,jaj;ijf; nfhz;lit. ,U 

NrhizaiwfSk; xU ,jatiwAkhFk;. gwitfSk; kNkypahf;fSk; 

ehd;F miwfs; nfhz;l ,jaj;ij nfhz;lit. ,q;F NrhizaiwfSk; 

,jatiwfSk; ,lJ> tyJ gFjpfshf g+uzkhfg; gpupf;fg;gl;bUf;Fk;. 

,t; xOq;fikg;ghdJ xl;rprd; epuk;gy; $ba FUjpia xl;rprd; Fiwe;j 

FUjpapypUe;J g+uzkhfg; gpupj;J itf;f cjTk;. xl;rprd; Fiwthd 

FUjpahdJ njhFjpr; Rw;Nwhl;lj;jpD}lhf tyJ Nrhizaiwia mile;J 

gpd;du; tyJ ,jatiwf;Fs; nrYj;jg;gLfpd;wJ. tyJ ,jatiwahdJ 

Rthrg;igfspw;F FUjpia gk;Gfpd;wJ. xl;rprd; epuk;gyile;j FUjpahdJ 

Rthrg;igfspypUe;J ,lJ Nrhizaiwia mile;J mq;fpUe;J 

,lJ ,jatiwf;Fs; nry;fpd;wJ. ,lJ ,jatiwahdJ xl;rprdhy; 

epuk;gyile;j FUjpia njhFjpr; Rw;Nwhl;lj;jpDs; gk;Gfpd;wJ. 

,ul;ilr; Rw;Nwhl;lj;jpd; %yk; clypd; midj;J mq;fq;fspw;Fk; kw;Wk; 

,ioaq;fspw;Fk; (Fwpg;ghf %is kw;Wk; jirfs;) tpidj;jpwdhf FUjp 

tpepNahfk; eilngWfpd;wJ. tpidj;jpwdhd FUjp tpepNahfj;jpw;F 

,jaj;jhy; njhFjpr; Rw;Nwhl;lj;jpy; cQw;wg;gLk; cau; mKf;fNk 

fhuzkhFk;. xw;iwr;; Rw;Nwhl;lj;jpy; FUjpg; gha;r;ryhdJ Fiwe;j 

mKf;fj;jpNyNa thAg;gupkhw;w mq;fj;jpw;F eilngWk;.
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g+Tf;Fupa kapu;j; Jisf;Foha;fs;

1. ,jatiw

,jak;

xw;iwr; Rw;Nwhl;lj; 

njhFjp

Rthrg;igf;Fupa 

kapu;j;Jisfs;

Foha;fs;;

,jak;

Rthrr; Rw;Nwhl;lk;
Rthrg;ig kapu;j;Jisf; 

fyd;fs;

njhFjpf;Fupa 

kapu;j;Jisf; fyd;fs;
ngUk;ghyhd Cu;td

cU 5.15 tpyq;Ffspy; fhzg;gLk; xw;iw kw;Wk; ,ul;ilr; Rw;Nwhl;lj;njhFjpfs; 

(a)  xw;iwr; Rw;Nwhl;lk; (kPd;) (b) ,ul;ilr; Rw;Nwhl;lk; (efUapu;fs;) (c) ,ul;ilr; 

Rw;Nwhl;lk; (Kiya+l;bfs;)

njhFjpr; Rw;Nwhl;lk;

clYf;Fupa kapu;j;Jisf; 

Foha;fs;
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jiy kw;Wk; Nky;tatj;jpw;Fupa 

kapu;f;Foha;fs;

,lJ Rthrg;igf;Fupa 

kapu;j;Jisf;;Foha;fs;

Rthr ehsk;

,lJ ,jaf;$lk;

,lJ ,jatiw

ngUehbfPo;g;ngUehsk;

tyJ ,jatiw

Rthrehsk;

tyJ 

Rthirg;igf;Fupa 

kapu;j;Jisf; 

Foha;fs;

Rthrg;ig ehb

Nkw;ngUehsk;

ngUehb

tyJ ,jaf; 

$lk;

tapw;wiwf;Fupa 

mq;fq;fs; kw;Wk; 

fPo;tatq;fspw;fhd 

kapu;j;Jisf; Foha;fs;

cU 5.16 kdpj FUjpr;Rw;Nwhl;lj; njhFjpapd; mbg;gilj; jpl;lk;

Rthrg;ig ehb

kdpj Rw;Nwhl;lj; njhFjpapd; mbg;gilj; jpl;lk;

kdpj ,jak; ehd;F miwfisf; nfhz;lJ. mit ,uz;L Nrhizaiwfs;> 

,uz;L ,jatiwfs;. xNu Neuj;jpy; ,ul;ilr; Rw;Nwhl;lk; epfo;j;jg;gLk;. 

Rthrr; Rw;Nwhl;lj;jpy; xl;rprd; nrwpT Fiwthd FUjp Rthrg;igfspw;F 

vLj;Jr; nry;yg;gLk;. (Rthr Nkw;gug;G) gpd;du; Rthrg;igfspypUe;J 

,jaj;jpw;F vLj;J tug;gLk; xl;rprd; epuk;gyile;j FUjp njhFjpr; 

Rw;Nwhl;lj;jpd; %yk; clypd; vy;yh mq;fq;fspw;Fk; ,ioaq;fspw;Fk; 

tpepNahfpf;fg;gLk;. gpd;du; xl;rprd; Fiwthd FUjp ,ioaq;fs; kw;Wk; 

mq;fq;fspypUe;J kPz;Lk; ,jaj;jpw;F nfhz;L nry;yg;gLk;. xt;nthU 

Rw;Nwhl;lKk; gpujhd ehbfs; / ehbfs;> Gd;dhbfs;> kapu;j;Jisf; Foha; 
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gLf;iffs;> Gd;dhsq;fs;> ehsq;fs; / gpujhd ehsq;fs; vd;gtw;iwf; 

nfhz;ld. 

,jatiwr; RUf;fj;jpd;NghJ tyJ ,jatiwahdJ xl;rprd; Fiwthd 

FUjpia Rthrg;ig ehbfspD}lhf ,uz;L Rthrg;igfspw;Fk; 

nrYj;Jfpd;wJ. gpd;du; Rthrg;igapDs; xl;rprdhdJ FUjpf;F guty; 

%yk; epuk;gyilar; nra;Ak; mNjNtis CO2 MdJ FUjpapypUe;J ntspr; 

#oYf;F tpLtpf;fg;gLfpd;wJ. ,r;nraw;ghL tyJ> ,lJ Rthrg;igfspYs;s 

FUjpkapu;j;Jisf;;Foha;g;gLf;iffspy; epfOk;. gpd;du; xl;rprd; nrwpT 

$ba FUjp ,lJ Nrhizaiwf;F ,uz;L Rthrg;igfspypUe;J ehd;F 

Rthrg;ig ehsq;fs; %yk; nfhz;L tug;gLk;. Nrhizaiwfspd; 

RUf;fj;jpd;NghJ xl;rprd; nrwpT$ba FUjpahdJ ,lJ ,jatiwf;Fs; 

nfhz;L nry;yg;gLfpd;wJ. ,jatiwr; RUf;fj;jpd;NghJ ,f;FUjpahdJ 

ngUehbf;Fs; nrYj;jg;gLfpd;wJ. ngUehbapypUe;J ehbfspD}lhf 

,f;FUjp cly; KOtJk; tpepNahfpf;fg; gLfpd;wJ. 

ngUehbahdJ Kjypy; KbAUehbfis cUthf;Fk;. (ngUehbapd; 

KjyhtJ fpis KbAU ehbfs;) ,it ,jaj;jirf;F FUjptpepNahfk; 

nra;Ak;. gpd;du; ngUehbahdJ ehbfshff; fpisf;Fk;. ehbfs; 

Gd;dhbfshfp kapu;j;Jisf;Foha; gLf;iffis jiy kw;Wk; Gaq;fspYk; 

tapw;wiwf; FopapYs;s mq;fq;fs; kw;Wk; fhy;fspYk; cUthf;Fk;. 

thAf;fspd; gupkhw;wkhdJ kapu;j;Jisf;Foha; gLf;iffspy; eilngWk;. 

xl;rprd; ,ioag; gha;nghUspw;Fk;> CO2  epuk;gpa ,ioag; gha;nghUs; 

kapu;j;Jisf; Foha;fspw;Fk; gutyilAk;. FUjpkapu;f; Foha;fs; kPs 

,ize;J Gd;dhsq;fis cUthf;Fk;. mJ Neubahf xl;rprd; nrwpT 

Fiwe;j FUjpia ehsj;jpw;Fs; Nru;f;Fk;. Kz;lg;gFjp kw;Wk; fPo; mtaq;fs; 

Mfpatw;wpypUe;J xl;rprd; nrwpT Fiwe;j FUjp fPo;ngUehsj;jpDs;Sk; 

jiy> fOj;J kw;Wk; Nky; mtatq;fspYs;s xl;rprd; nrwpT Fiwe;j 

FUjp Nky; ngUehsj;jpDs;Sk; Nru;f;fg;gLk;. Nky;> fPo; ngUehsq;fs; 

FUjpia tyJ NrhizaiwapYs; nrYj;Jk;. ,J tyJ ,jatiwf;F 

nrYj;jg;gLk;. ,f;FUjp Rthrg;ig Rw;Nwhl;lj;jpw;F topg;gLj;jg;gLk;. 

kdpj epzePu; njhFjpapd; mbg;gilj; jpl;lk;

epzePu; njhFjpahdJ fl;likg;G njhopw;ghl;L uPjpapy; Rw;Nwhl;lj;njhFjpAld; 

neUf;fkhf ,izf;fg;gl;Ls;sJ. ,J epzePiu nfhz;L nry;Yk; epzePu; 

fyd;fisf; nfhz;Ls;sJ. ,ij jtpu epzePu; njhFjpahdJ epzePu; 

Kbr;Rf;fs;> epzePu; ,ioaq;fs; (njhz;il Kis - Tonsils) kw;Wk; 

epzePu; mq;fq;fs; (kz;zPuy;> ijk];Rug;gp) Mfpatw;iwf; nfhz;bUf;Fk;. 

epzePu; fyd;fs; rpwpaitAk; ngupaitAkhFk;. rpwpa epzePu;f;fyd;fs; 

FUjpr; Rw;Nwhl;lj; njhFjpapd; FUjpkapu;j;Jisf;Foha;fSld; neUq;fpa 
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njhlu;igf; nfhz;lit. epzePu; Kbr;Rf;fs; njhLg;gpioak; kw;Wk; 

ntz;FUjpf; fyq;fs; vd;gtw;iwf; nfhz;;bUf;Fk;.

epzePu;njhFjpahdJ FUjpkapu;f;Foha;fspypUe;J ,oe;j Gujq;fs;> 

gha;nghUs; vd;gtw;iw jpUk;gTk; FUjpf;Fs; tpLtpf;Fk;. FUjpkapu;f; 

FohapypUe;J ,of;fg;gl;l gha;nghUs;> epzePu;fydpDs; fhzg;gLk; NghJ 

epzePu; vdg;gLk;. epzePuhdJ rpw;wpilg; gha;nghUspd; Mf;ff;$Wfis 

xj;jJ. epzePu; fyd;fs; thy;Tfisf; nfhz;lit. thy;Tfs; epzePupd; 

gpd;Ndhf;fpa gha;r;riyj; jLf;Fk;. fOj;jpd; mbapYs;s ehsq;fspDs; ,U 

ngupa fhd;fs; %yk; epzePu; Nru;f;fg;gLk;. epzePu; fyd;fspd; Rtu;fspd;; 

re;jj;jpw;Fupa RUf;fk; kw;Wk; td;$l;Lj; jirapd; RUf;fk; Mfpait 

epzePupd; mirtpw;F cjTfpd;wd. epzePu; njhFjpapd; njhopy;fs;> 

1. FUjp Rw;Nwhl;lj;njhFjpapy; FUjpf;fd msitg; NgZtjw;fhf 

,ioa tbfhyhfj; njhopw;gLk;. 

2. nfhOg;igAk; nfhOg;gpy; fiuAk; tpw;wkpd;fisAk; rpWFlypypUe;J 

mfj;JwpQ;ry;. 

3. epu;gPldj; Jyq;fy; (Immune response)

kdpj ,jaj;jpd; fl;likg;Gk; njhopYk;;

kdpj ,jak; Vwf;Fiwa $k;Gtbtkhd cl;Fopthd jir nrwpe;j 

mq;fkhFk;. ,jaj;jpd; Rtu; %d;W ,ioag;gilfshyhdJ> ,jatiwr; 

Rw;Wr;rt;T (Pericardium)> ,jaj; jir (Myocardium)> ,jatiw mfr;rt;T 

(Endocardium)

,jatiwr; Rw;Wr;rt;T : mjpntspg;Gwkhff; fhzg;gLk; gil. ,J ,uz;L 

igfspdhyhdJ. mitahtd> ntspg;gil ehupdhyhd ,jatiwr; Rw;Wr; 

rt;T> cl;gil - ePu;g;gha ,jatiwr; Rw;Wrt;T.

,jaj;jir : ,jar; Rtupd; eLg;gilahFk;. ,jaj;jpy; kl;Lk; fhzg;gLk; 

tpNrl tif ,jaj;jirf; fyq;fshyhdJ. tpNrlkhd flj;Jk; ehu;fspd; 

tiyaikg;G ,jaj;jir Clhfg; gutpf; fhzg;gLk;. ,J ,jaj;jpy; 

kpd;rkpf;iQiaf; flj;Jtjw;Fg; nghWg;ghdJ. 

,jatiw mfr;rt;T : ,jar; Rtupd; cl;gf;fr; Rtu; MFk;. ,J ,jaj;jpd; 

miwfisAk; thy;TfisAk; Nghu;j;jpUf;Fk;. ,J Xu; mOj;jkhd 

nkd;rt;thFk;. jl;ilahd Nkyzpf; fyq;fshyhdJ. ,J FUjpf; 

fyd;fspd; mftzpg; Nghu;itahfj; njhlu;e;jpUf;Fk;.
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ngUehb

Nkw;ngUehsk; ,lJ Rthrg;ig ehb

,lJ Nrhizaiw

,lJ Rthrg;ig ehsk;

,U$u;thy;T

ngUehbf;Fupa thy;T
Rthrehbf;Fupa thy;T

,lJ ,jatiw

,jatiw ,ilg;gpupRtu;

,jatiw Nkw;rt;T
,jaj; jirak;

,jatiw mfr;rt;T

cU 5.17 kdpj ,jaj;jpd; cl;fl;likg;G

tyJ Rthrg;igehb

Rthrg;igg; ngUehb

tyJ Rthr ehsq;fs;

tyJ Nrhizaiw

Kf;$u;thy;T
tyJ ,jatiw

fPo;g;ngUehsk;

,ja ehz;

njhFjpg;ngUehb

 Rthrehb

,ja cr;rp

KbAUehb

Nkw;ngU ehsk;

cU 5.18 kdpj ,jaj;jpd; ntspg;Gwj;Njhw;wk;

,lJ ,jatiw

,jakhdJ ehd;F miwfisf; nfhz;lJ. Nkyhd ,uz;Lk;  

Nrhizaiwfs; / $lq;fs; MFk;. fPohd ,uz;Lk; ,jatiwfshFk;. 

,jatiwfs; cly; KOtJk; FUjpia gk;Gk; mNjNtis 

Nrhizaiwfs; ,jatiwfspDs; kl;LNk FUjpiag; gk;Gfpd;wd. vdNt 

,jatiwr; RtuhdJ Nrhizaiwapd; Rtiutplj; jbg;Gf; $baJ. ,lJ 

,jatiwia tpl tyJ ,jatiwr; Rtu; jbg;G Fiwe;jJ. Vnddpy; 

tyJ ,jatiwahdJ Rthrg;igfspw;F FUjpiag; gk;Gfpd;wJ. ,J 

,jaj;jpw;F mz;ikapYs;sJ. ,lJ ,jatiwahdJ cly; KOtJk; 

FUjpia nrYj;Jfpd;wJ. vdNt ,lJ ,jatiwapypUe;J ngUehbf;Fs; 

nrYj;jg;gLk; FUjpapd; mKf;fkhdJ tyJ ,jatiwapypUe;J Rthrg;ig 

ehbf;Fs; nrYj;jg;gLk; FUjpapd; mKf;fj;ij tplf; $Ljyhdjhf 

fhzg;gLk;. 
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,jakhdJ tyJ> ,lJ ghjpfshf eLf;Nfhl;Lg; gpupRtuhy; Kw;whfg; 

gpupf;fg;gl;bUf;Fk;. xt;nthU gf;fj;jpYKs;s Nrhizaiw kw;Wk; 

,jatiwahdJ $l - ,jatiw thy;tpdhy; / AV thy;tpdhy; 

gpupf;fg;gl;bUf;Fk;. tyJ - Nrhizaiw - ,jatiwthy;T %d;W 

kbg;Gf;fisf; nfhz;ljhy; Kf;$u;thy;T vd;Wk; ,lJ Nrhizaiw - 

,jatiw thy;T ,uz;L kbg;Gf;fisf; nfhz;ljhy; ,U$u;thy;T vd;Wk; 

Fwpg;gplg;gLk;. 

,jatiwfspd; cl;gf;fr; RtupypUe;J $k;G tbtpyhd ,jar; rpk;gpfs; 

my;yJ rpk;gpj; jirfs; ePl;bapUf;Fk;. Nrhizaiw - ,jatiw thy;Tfs; 

ehupdhyhd ehzpdhy; rpk;gpj; jirfSld; ,izf;fg;gl;bUf;Fk;. ehupdhy; 

Md ,e;j ehz; ,jaehz; vdg;gLk;. AV thy;Tfs; td;ikahd ehupdhy; 

,izf;fg;gl;bUf;Fk;. ,J thy;Tfspd; cs;ntspj; jpUk;giyj; jLf;fpd;wJ. 

miukjp thy;Tfs;> tyJ ,jatiw kw;Wk; ,lJ ,jatiwfspy; 

KiwNa Rthrg;ig ehb> ngUehb Mfpait ntspNaWk; ,lq;fspy; 

fhzg;gLfpd;wd. ,t; thy;Tfs; ,jatiwfspDs; FUjp gpd;Ndhf;fp 

nry;tijj; jLf;fpd;wd.

tyJ ,jatiwapd; Nkw;gFjpapypUe;J xl;rprd; nrwpT Fiwe;j 

FUjpiaf; nfhz;bUf;Fk; ,uz;L Rthrg;ig ehbfs; ntspNaWfpd;wd. 

xt;nthU Rthrg;igapypUe;Jk; ,uz;L Rthrg;ig ehsq;fs; ehd;F 

Rthrg;ig ehsq;fshfp xl;rprd; nrwpT$ba FUjpiaf; nfhz;L nry;Yk; 

ngUehbahdJ ,lJ ,jatiwapd; Nkw;gFjpapypUe;J ntspNaWk; Nky;> 

fPo; ngUehsq;fs; tyJ NrhizaiwapDs; jpwf;fpd;wd. ,it tyJ 

NrhizaiwAs;; jkJ cs;slf;fq;fis ntspNaw;Wk;. ,jaj;jpw;F 

ehbf;FUjpahdJ tyJ> ,lJ KbAU ehbfshy; toq;fg;gLk;. ,e;; 

ehbfspd; fpisfs; ngUehb thy;Tf;F cld; mLj;Jf; fhzg;gLk;.

,jaj;jpd; flj;Jk; njhFjp

,jaj;jpdJ kpd;fzj;jhf;fkhdJ ,jaj;jhNyNa cUthf;fg;gLk;. NkYk; 

mjDila Jbg;G euk;G kw;Wk; XNkhd;fspy; ,Ue;J RahjPdg;gLj;jg;gl;Ls;sJ. 

vdpDk; ,tw;wpFg; gupT gugupT euk;Gehu;fs; tpepNahfpf;fg;;gl;Ls;sd. gupT  

euk;G ,jaj; Jbg;G tPjj;ij mjpfupf;Fk; mNjNtis gugupT ,jaj;Jbg;G 

tPjj;jpidf; Fiwf;Fk;. NkYk; mjpupdypd;> ijnuhl;rpd; Nghd;w FUjpap 

D}L Rw;wpNahlg;gLk; XNkhd;fspw;Fk; ,jak; Jyq;fiyf;; fhz;gpf;Fk;.

,jaj; jirapy; fhzg;gLk; rpwj;jyile;j jir euk;Gf; fyq;fspdJ rpwpa 

$l;lq;fs; fzj;jhf;fj;ij Muk;gpj;Jf; flj;Jfpd;wd. ,jaf; flj;Jk; 

njhFjpahdJ gpd;tUk; tpNrbj;j njhFjpfisf; nfhz;lJ.
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1. SA fZ (Flhr;Nrhiz fZ)

2. AV fZ (Nrhizaiw - ,jatiwf; fZ)

3. Nrhizaiw - ,jatiw ,ilf;fl;L> (AV Bundle / bundle of his) fpRtpd; 
fw;iw fpisfSk;> Ngu;f;fpd;N[ ehu;fSk;

Nkw;ngUehsk;

SA fZ/Flhr; 
Nrhizf;fZ

AV Bundle -Nrhizaiw 

,jatiw ,ilf;fl;L

,jatiw 

,ilg;gpupRtu;

fpRtpd; fl;L

fPo;g;ngU ehsk;

Ngu;f;fpd;N[ 

ehu;fs;

cU 5.19 ,jaj;jpd; flj;Jk; njhFjp

SA fZ (Flhr;Nrhiz fZ)

SA fZ vd;gJ tpNrlkile;j fyq;fspd; rpwpa jpzpT. ,J Nkw;ngUehsk; 

tyJ ,jar;Nrhizaiwapy; (jirg;gilapy;) jpwf;Fkplj;jpw;F mUfpy; 

fhzg;gLk;. ,ja RUq;fYf;fhd J}z;ly; SA fZtpdhy; njhlf;fp 

itf;fg;gLk;. SA fZ ,jaj;Jbg;ig Muk;gpj;J itg;gJld; re;jj;jpw;Fupa 

Jbg;igAk; Nkw;nfhs;tjhy;> ,ja ,af;fp vdg;gLfpd;wJ. vdpDk; 

,jaj;Jbg;G NtfkhdJ jd;dhl;rp euk;Gj;njhFjpapypUe;J ngwg;gLk;              

J}z;lypdhYk; XNkhd;fshfpa mjpupdypd;> ijnuhl;rpd; Nghd;wtw;whYk; 

ntg;gepiyahYk; khWglf;$baJ. 

AV fZ 

tpNrlkile;j rpwpa fyj;jpzpT. ,lJ> tyJ Nrhizaiw ,ilr;Rtupy; 

mike;Js;sJ. AV fZ kpd;rkpf;iQfis NrhizaiwfspypUe;J 

,jatiwfSf;Ff; flj;Jk;.



PB229

Nrhizaiw ,jatiwf;fl;L (fpRtpd; fl;L)> fl;Lf;fspd; fpisfSk; 

Ngu;f;fpd;N[tpd; ehu;fSk;

ehu;fspd; jpzpNt AV fw;iwahFk;. ,J AV fZtpypUe;J cw;gj;jpahFk;. 

,jaf;$lj;ijAk; ,jatiwiaAk; gpupf;Fk; ehUUthd tisaj;ij 

fle;J ,jatiwg; gpupRtupd; Nky; vy;iyapy; ,J (AV fw;iw) tyJ> 

,lJ fl;Lf;fspd; fpisfshfg; gpupfpd;wJ. ,jatiwapd; jirg;gilapDs; 

fpisfs; Ez;zpa ehu;fshff; fpisf;fpd;wd. ,it Ngu;f;fpd;[pd; 

ehu;fs; vdg;gLk;. AV fw;iwfspd; fpisfSk; Ngu;f;fpd;[pd; ehu;fSk; 

kpd;rkpf;iQfis AV fZtpypUe;J ,jaj;jpd; cr;rptiu flj;Jfpd;wd. 

,f; fzj;jhf;fj;jpd; tpisthf ,jatiw RUf;fk; Muk;gpf;fpd;wJ. ,r; 

RUf;fkhdJ Nky;Nehf;fpAk; ntspNehf;fpAk; gutp xNu rkaj;jpy; Rthrg;ig 

ehb kw;Wk; ngUehbapD}L FUjpiag; gk;Gfpd;wJ. 

,jatl;lk; 

xU ,ja mbg;gpd;NghJ eilngWk; njhluhd epfo;Tfs; ,jatl;lk; 

vdg;gLk;. xU g+uz ,jatbg;gpd; NghJ ,jaj;jpy; FUjp epuk;Gjy;> 

FUjpia gk;Gjy; Mfpa nraw;ghLfs; eilngWk;. xU g+uz ,jatl;lk; 

0.8 nrf;fd;fs;; ePbf;Fk;. ,jpy; gpd;tUk; epfo;Tfs; eilngWk;.

1. ,ja$lr; RUf;fk; - ,jar; Nrhizaiwfs; RUq;Fjy;

2. ,jatiwr; RUf;fk; - ,jatiw RUq;Fjy;

3. g+uz ,jaj; jsu;T - Nrhizaiw> ,jatiw jsUjy;

g+uz ,jaj; 

jsu;T 

0.4 s

Nrhizaiwr; 

RUf;fk;

0.1 s

,jatiwr; 

RUf;fk;

0.3 s

cU 5.20 ,ja tl;lj;jpd; gbepiyfs;
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MNuhf;fpakhd epiwAlypapy; Xa;T epiyapy; ,jaj;Jbg;G epkplnkhd;wpw;F 

60 - 80 jlitfs; MFk;. xU ,jaJbg;gpd; NghJ ,jar; RUf;fKk; gpd;G 

,jaj; jsu;jYk; Vw;gLk;. xU ,jar; RUf;fj;jpd;NghJ ,ja miwahy; 

gk;gg;gLk; FUjpapd; fd msT mbg;Gf; fd msT (Stroke volume) vdg;gLk;.

g+uz ,jaj;jsu;T 

,J 0.4 nrf;fd;fs; ePbf;Fk;. $lk;> ,jatiw ,uz;Lk; jsUk;. FUjp 

,jaj;jpw;F jpUk;Gk;. Nky;> fPo;g; ngUehsq;fs; xl;rprd; Fiwe;j FUjpia 

tyJ $lj;jpw;F nfhz;L tUk;. mNjNtis ehd;F Rthrg;ig ehsq;fs; 

%yk; xl;rprd; nrwpT $ba FUjp ,lJ $lj;jpw;F nfhz;L tug;gLk;. 

$lj;jpdJ mKf;fk; ,jatiwapd; mKf;fj;ij tpl $Ljyhff; fhzg;gLk;;. 

,jdhy; AV thy;T jpwf;fr; rpwpjsT FUjp ,jatiwf;F capu;g;gw;w 

Kiwapy; ghAk;. 

Nrhizaiwr; RUf;fk;

$lj;jpw;Fs; FUjp nry;Yk;NghJ SA fZ J}z;lg;gLk;. SA fZtpypUe;J 

RUf;fmiy njhlf;fp itf;fg;gLk;. ,t; miy ,uz;L ,jaf; $lj;jpdJk; 

jirg;gilapy; gutpr; nry;Yk;. ,jdhy; Nrhizaiwfspy; vQ;rpAs;s FUjp 

,jatiwfSf;;Fs; nry;Yk;. ,jdhy; Nrhizaiwfs; ntWikailAk;. 

,J 0.1 s ePbf;Fk;.

,jatiwr; RUf;fk;

$lj;jirapD}L kpd;fzj;jhf;fkhdJ gutp AV fZit milAk;. 

AV fZtpypUe;J mjw;Fupa kpd;fzj;jhf;fk; gpwg;gpf;fg;gl;L> ,f; 

fzj;jhf;fkhdJ tpiuthf AV fl;L> fl;bd; fpisfs;> Ngu;f;fpd;[pd; 

ehu;fs; topNa ,jatiwf;F guTk;. ,jd; tpisthf RUf;fj;jpd; 

miyahdJ ,jaj;jpd; cr;rpapypUe;J Nky;Nehf;fp ,jatiwapd; Rtupd; 

topNa gutpr; nry;Yk;. ,jd; tpisthy; ,U ,ja miwfSk; RUq;Fk;. 

tyJ ,jatiwapy; mKf;fk; Rthrg;ig ehbapYk; tpl mjpfkhfTk; ,lJ 

,jatiwapy; mKf;fk; njhFjpg; ngUehbapYk; mjpfkhfTk; fhzg;gLk;. 

,jd; tpisthf Rthrg;ig ehbapdJk; ngUehbapdJk; thy;Tfs; jpwf;Fk;. 

,jdhy; FUjp KiwNa Rthrg;igehbAs;Sk;> njhFjpg; ngUehbAs;Sk; 

nry;Yk;. 

,jatiw RUf;fj;jpd;NghJ gpwg;gpf;fg;gLk; cau; mKf;fj;jhy; Nrhizaiw 

,jatiw thy;Tfs; %bf; nfhs;Sk;;. ,jdhy; FUjp NrhizaiwapDs; 

kPz;L gha;jy; jLf;fg;gLfpd;wJ. ,jatiwr; RUf;fk; 0.3 nrf;fd;fs; 

ePbf;Fk;. ,jatiwfs; jsUk; NghJ mtw;wpdJ mKf;fk; tPo;r;rpaila 

Rthr> ngUehb thy;Tfs; %bf;nfhs;Sk;. ,jatiwfspYs;s 

mKf;fj;jpYk; ghu;f;f Rthrehb> ngUehbapy; mKf;fk; $Lk;. ,jaj;jpd; 
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thy;TfSk; ngupa fyd;fspd; thy;TfSk; jpwe;J %Ljy; nraw;ghlhdJ 

,jaj;jpd; miwfspy; epyTk; mKf;fq;fSld; njhlu;Ggl;lJ. thy;Tfs; 

jpwe;J %Lk; xOq;fikg;gpdhy; FUjpahdJ xU jpirapy; khj;jpuk; nry;y 

topNaw;gLfpd;wJ. 

kpd; ,jatiuG (Electrocardiogram) (ECG)

,jaj;jpd; kpd;dpay; nraw;ghl;il Njhypd; Nkw;gug;gpd; Nky; mwpe;Jnfhs;s 

KbAk;. neQ;rpd;Nky; my;yJ mtatq;fspy; nghUj;jg;gLk; kpd;tha;fspd; 

cjtpAld; ,jid mwpayhk;. cly; ,ioaq;fSk; ghapfSk; kpd;id 

ed;F flj;jf;$bajhf ,Ug;gNj ,jw;Ff; fhuzkhFk;. ,g; gjpT E.C.G ,ja 
kpd;tiuG vdg;gLk;. SA fZthy; cUthf;fg;gl;l kpd;dpay; rkpf;iQfs; 

,jak; KOtJk; gutpr; nry;Yk; gazg; ghij E.C.G vdg;gLk;.

cU 5.21 kpd; ,jatiuG
 

MNuhf;fpakhd epiwTlyp kdpjdpd; rhjhuz E.C.G tiuG 5 miyfis 

cilaJ. ,J P, Q, R, S kw;Wk; T vdg; ngauplg;gl;Ls;sJ. P miy SA node 
,ypUe;J Muk;gpj;J ,jaf;$lk; KOtJk; gutpr; nry;Yk; fzj;jhf;fj;ij 

gpujpepjpj;Jtg;gLj;Jfpd;wJ. 

QRS miy rpf;fyhdJ> AV fZtpypUe;J ,jatiw KOtJk; 

fzj;jhf;fj;jpd; Ntfkhd gutiyAk; ,jaj;jirapd; kpd;dpay; 

nraw;ghl;ilAk; gpujpepjpj;Jtg;gLj;Jfpd;wJ. (,jatiwapd; Kidthf;fk; 

mopf;fg;gly;) 

T miy - ,ja miwapd; kPs;Kidthf;fj;ijAk; ,ja miwapd; 

jirfspdJ jsu;itAk; Fwpg;gpLfpd;wJ. 

QRS rpf;fy; ngupjhff; fhzg;gLtjd; tpisthf ,jatiwr; RUf;fj;jpd;NghJ 

Vw;gLk; Nrhizaiwapd; kPs;Kidthf;fj;ij mtjhdpf;f KbahJ.

ECG apy; miyfspd; Nfhyj;ijAk; tl;lq;fspw;fpilapyhd Neu ,ilntsp 

kw;Wk; tl;lq;fspd; gFjpfis guprPypg;gjd; %yk; xU kdpjdpd; ,jaj; 

njhopw;ghL njhlu;ghf mwpe;J nfhs;syhk;. (,jaj; jir kw;Wk; ,ja 

flj;Jk; njhFjpfspd; epiy)
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FUjp mKf;fk;

FUjpf; fydpDs; FUjp nry;Yk;NghJ FUjpahy; FUjpf;fydpd; Rtupy; 

cQw;wg;gLk; tpir FUjp mKf;fk; vdg;gLk;. njhFjpr; Rw;Nwhl;lj;jpd; 

ehbfspd; FUjp mKf;fkhdJ clypd; mq;fq;fspd; cs;NsAk; 

ntspNaAk; FUjpapd; gha;r;riy epiy ehl;Ltjw;F Kf;fpakhdJ.  

rhjhuz vy;iyapDs; FUjp mKf;fj;ij epiyehl;Ljy; Kf;fpakhdjhFk;. 

cau;FUjp mKf;fk; FUjpf;fyid Nrjg;gLj;Jk;. ,jdhy; ghjpf;fg;gl;l 

,lj;jpy; FUjp ntspNaWk; my;yJ ciwAk;. FUjp mKf;fk; ed;F 

FiwAkhapd; ,ioaq;fspd; kapu;j;Jisf; Foha;gLf;ifapd; topNa 

NghJkhd FUjp ghahJ. ,J capu;g;ghd mq;fq;fshd %is> ,jak;> 

rpWePufk; Mfpatw;wpd; rhjhuz njhopw;ghl;il fLikahfg; ghjpf;Fk;. 

FUjp mKf;fk; xU ehspd; Neuj;Jld;; khWgLk;. cly;epiy> ghy;> 

taJ. clw;gapw;rp;> njhopw;ghLfs;> jifg;G vd;gtw;Wld; khWgLk;. FUjp 

mKf;fk;> Xa;T> epj;jpiu vd;gtw;wpd;NghJ FiwtilAk;;. gak;> gjl;lk;> 

Nfhgk; epiyikfspy; FUjp mKf;fk; $Lk;. 

RUf;f> jsu;T mKf;fq;fs;

RUf;f mKf;fk;

,lJ ,jatiwapd; RUf;fj;jpd;NghJ ehbj; njhFjpapy; FUjpapd; 

nrYj;Jif fhuzkhf Vw;gLk; mKf;fk; RUf;f mKf;fk; vdg;gLk;. 

rhjhuz MNuhf;fpa epiwTlyp kdpjdpy; Xa;T epiyapy; ,jd; ngWkhdk; 

120 mm Hg MFk;. 

jsu;T mKf;fk;

g+uzkhd ,jaj; jsu;tpd;NghJ FUjpapd; ntspNaw;wj;ij njhlu;e;J 

ehbfspDs; epyTk; FUjp mKf;fk; jsu;T mKf;fk; vdg;gLk;. Xa;Tepiyapy; 

MNuhf;fpakhd epiwAlyp kdpjdpy; ,jd; ngWkhdk; 80 mm Hg MFk;. 

ehbf;FUjp mKf;fkhdJ Sphygmomanometer ,dhy; mstplg;gLk;. ,J 

gpd;tUkhW Fwpg;gplg;gLk;. 

RUq;fy; mKf;fk; (mm  Hg)

jsu;T mKf;fk; (mm  Hg)

              

120

80
mm  Hg
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mjpgu ,Otpir (Hypertension), jho; FUjp mKf;fk; (Hypotension)

mjpgu ,Otpir (Hypertension)

rhjhuz mstpYk; tpl FUjp mKf;fj;jpy; fhzg;gLk; ePbj;J epiyngw;w 

cau; ngWkhdk; mjpgu ,Otpir vdg;gLk;. rpWePufg; ghjpg;G> mjpuPdy; 

Rug;gpapd; xOq;fPdq;fs;> ,jaj;jhf;F (Vnddpy; ,ja mbg;G> RUf;fk; 

$Ljy;)> Stroke (%isj;jhf;F) (FUjpf; fydpy; (%isag;gFjp) FUjpf; 

frpT)> Nrjg;gl;l FUjpf;fyd;fs; Nghd;w epiyikfspy; Vw;glyhk;. ,e; 

epiyikfs; ,wg;gpw;F ,l;Lr; nry;Yk;. 

mjpgu epiyikf;Fupa (mghaf;) fhuzpfs;

 ² mjpf clw;gUkd; (Obesity)

 ² nty;y ePupopT (Diabetes mellitus)

 ² FLk;gNeha; tuyhW (Family history)

 ² Gif gpbj;jy; (Smoking)

 ² clw;gapw;rpaw;w tho;f;if Kiw (A Sedentary life style)

 ² mjpf cg;G cs;nsLj;jy; (High intake of salts)

 ² mjpf mw;fNfhy; cs;nsLj;jy; (High intake of alcohol)

 ² kd mOj;jk; / jifg;G (Stress)

 ² ehbr; Rtupy; (LDL) gbtiljy; (Deposition of law density lipoprotein 
(LDL) on artery walls)

jho; FUjp mKf;fk;

rhjhuz kl;lj;jpYk; tpl ePbj;J epiyngw;W fhzg;gLk; jho; 

FUjpaKf;f ngWkhdk; jho; FUjp mKf;fk; vdg;gLk;. jho; FUjpaKf;f 

epiyikahdJ clypy; epyTk;. Vida fhuzpfspd; rpf;fy; epiyikfshy; 

Vw;gLj;jg;gLfpd;wJ. c+k; : mjpu;r;rp> nlq;Fj; jhf;fj;jhy; Vw;gLk; 

FUjpg;ngUf;F> gl;bdp ,Uj;jy;> jho;Nghriz my;yJ gLj;jpUj;jy; 

epiyikfspypUe;J jpBnud vOe;jpUj;jy;. jho;FUjp mKf;fj;jpdhy; 

%isf;Fg; NghjpasT FUjp tpepNahfk; eilngwhJ. ePz;l Neuk; my;yJ 

FWfpa Neuk; czu;tpoj;jy; epiyikahdJ jho; FUjp mKf;fj;jhy; 

Vw;gLk;. ,J ,wg;gpw;F ,l;Lr; nry;yyhk;. 

KbAU Rw;Nwhl;lk;

,jaj;jpw;F tyJ> ,lJ KbAUehbfs; %yk; ehbf;FUjp toq;fg;gLk;. 

,e;ehbfs; ngUehbapd; miukjpthy;Tfis cld; mLj;J ngUehbapypUe;J 
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Muk;gpf;Fk;. KbAUehbfs; ,jaj;jirapDs; nrd;W> kapu;j;Jisf; 

Foha;fspd; mjpf tiyaikg;ig ,jar; Rtupy; Njhw;Wtpf;Fk;. 

ehsf;FUjpapd; ngUk;gFjp mNef ,jaehsq;fshy; Nrfupf;fg;gLk;. ,e; 

ehsq;fs; ,ize;J KbAUf; Flhit cUthf;Fk;. KbAUf; FlhthdJ 

tyJ NrizaiwapDs; jpwf;Fk;. vQ;rpa FUjp ,jaj;jpd; miwfspDs; 

Neubahf rpwpa ehsf; fhy;tha;fspD}lhf nry;Yk;. 

KbAU ehbfspy; Vw;gLk; milg;gpdJ tpisTfs; (ghjpg;Gfs;)

ehbfspd; cs;Nkyzp / cl;Rtupy; Vw;gLk; jbg;giljy; kw;Wk; fbdj;jd;ik 

miljy; epiyikahdJ mj;jpNuh];fpsNuh]p]; vdg;gLfpd;wJ. ,e; 

epiyikahdJ ehbfspd; cl;Gwr; Rtupy; nfhy];Nuhy; Jzpf;iffs; 

(nfhOg;G gbTfs;) gbtjhy; Vw;gLfpd;wJ. ,J ,ioaq;fs; kw;Wk; 

mq;fq;fspw;Fupa rhjhuz FUjp tpepNahfj;ij ghjpf;Fk;.

xd;W my;yJ mjw;F Nkw;gl;l KbAU ehbfspd; fpisfs; Artherosclerosis 
epiyikf;Fl;gLk;NghJ Vw;gLk; FUjp ciwjypdhy; rpf;fy;jd;ik Vw;gLk;. 

KbAU ehbfspy; milg;G Vw;gLk; ,lk; kw;Wk; milg;gpdJ msT Mfpait 

,jaj;jirfspw;F xl;rprd; kw;Wk; Nghrizg; nghUs;fspd; toq;Fifiag; 

ghjpf;Fk;. ehbfspd; FWf;fkhdJ neQ;rpy; typia - Angina Vw;gLj;Jk;. xd;W 
my;yJ gy KbAU ehbfspy; Vw;gLk; g+uzkhd milg;ghdJ khuilg;G 

epiyikf;F ,l;Lr; nry;Yk;. ,jdhy; ,jaj;jirapioaq;fspw;F xl;rprd; 

kw;Wk; Nghrizg;gjhu;j;jq;fs; NghJkhdstpy; toq;fg;glhikahy; ,wg;G 

epiyikf;F ,l;Lr; nry;Yk;. ,jdhy; ,ja mbg;G re;jk; mrhjhuz 

epiyikf;F epiyikf;F nry;Yk;. ,jd; tpisthy; ,jakhdJ 

capu;g;ghd gk;gpahf nraw;gLk; jd;ik epWj;jg;glyhk;. NkYk; kw;iwa 

capu;g;ghd mq;fkhd %isf;F NghjpasT xl;rprd; nrwpTs;s FUjp 

toq;fg;glhky; NghFk;. rupahd Neuj;jpw;F rpfpr;ir mspf;fg;glhtpl;lhy; 

,jaj;jhf;fkhdJ ,wg;ig Vw;gLj;Jk;. 

%isj; jhf;F (Stroke)

%isg;gFjpf;F mj;jpNuh];fpsNuh]p]; (Artherosclerosis) kw;Wk; rpijTw;w 

ehbfs; fhuzkhfg; NghjpasT xl;rprd; kw;Wk; Nghrizg; gjhu;j;jq;fs; 

toq;fg;glhj epiyikfspy; euk;G ,ioak; ,wf;Fk;. ,J %isj;jhf;F 

vdg;gLk;.  

Rthr epwg;nghUs;fs;

Rthr epwg;nghUs; xU Nrjdg;gjhu;j;jk;. ,J xl;rprdpd; gFjp mKf;fk; 

cau;thf ,Uf;ifapy; xl;rprDld; NrUk;. xl;rprdpd; gFjp mKf;fk; 

Fiwthf ,Uf;ifapy; xl;rprid tpLtpf;Fk;. FUjp cl;gl xl;rprdpd; 

fiujpwd; ePu; Clfj;jpy; FiwT. rpf;fyhd tpyq;Ffspy; Rthr 
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Nkw;gug;gpypUe;J ,ioaq;fs; / mq;fq;fspw;F xl;rprd; nfhz;L nry;Yjy; 

gpur;rpidahfTs;sJ. ,g; gpur;rpidia Nkw;nfhs;s my;yJ jPu;g;gjw;F 

tpyq;Ffspy; Rthr epwg;nghUs;fs; $u;g;gile;Js;sd. 

tpyq;F ,uhl;rpaj;jpy; fhzg;gLk; NtWgl;l Rthr epwg;nghUs;fspd; 

tiffs;

`PNkhFNshgpd; - kdpjdpd; FUjp> kw;Wk; Vida Ks;se;jz;Lspfs;> 

mdyplhf;fs;

`PNkhradpd;  -  FUjpepzePu; - Mj;jpug;Nghlh> nkhy];fh

FNshNuh FNuhwpd; - mndyplh (ngUk;ghyhd) tpd; FUjp

`PNkh vupj;jpupd; - fly;tho; Ks;se;jz;bypapd; FUjp rpy mdyplhf; 

fspd; FUjp

kNahFNshgpd;  - Ks;se;jz;Ls;s tpyq;Ffspd; jir

kNahFNshgpd; jtpu;e;j Vida Rthr epwg;nghUs;fs; RthrNkw;gug;gpypUe;J 

,ioaq;fspw;F xl;rpridAk;> mq;fq;fs; ,ioaq;fspypUe;J Rthr 

Nkw;gug;gpw;F fhgdPnuhl;irl;ilAk; flj;Jfpd;wd. jirapioaq;fspy; 

fhzg;gLk; kNahFNshgpd; xl;rprid Nrkpf;Fk; njhopiyg; Gupfpd;wJ. 

kdpj FUjpapy; thAf;fspd; nfhz;Lnry;yy;

xl;rprd; nfhz;Lnry;yy;

nrq;FUjpf;fyq;fspy; fhzg;gLk; `PNkhFNshgpd; %yf;$whdJ cly; 

KOtJk; xl;rprd; nfhz;L nry;tJld; nghWg;ghdJ. `PkhFNshgpdhdJ 

ehd;F cg myFfisf; nfhz;lJ. xt;nthU cg myFk; xU `Pk; 

$l;lj;ijAk; xU FNshgpd; Gujj;ijAk; nfhz;lJ. `Pk; $l;lkhdJ 

FUjpapd; rptg;G epwj;jpw;F fhuzkhFk;. xt;nthU `Pk; $l;lj;jpDs;Sk; 

xU nguR (,Uk;G) mZ fhzg;gLk;. vdNt xt;nthU ̀ Pk; $l;lj;jpDs;Sk; 

xl;rprdhdJ (xU %yf;$W) kPsf;$baKiwapy; ,iza topNaw;gLk;. 

vdNt xU `Pk; %yf;$W ehd;F xl;rprd; %yf;$Wfisf; fhtKbAk;. 

Hb + 4O2  HbO8 (xl;rp `PNkhFNshgpd;)

`PNkhFNshgpDld; xl;rprd; ,iztjhy; xl;rp <NkhFNshgpd; 

cUthfpd;wJ.

fhgdPnuhl;irl; nfhz;Lnry;yy;

FUjpapy; CO2 thdJ NtWgl;l Kiwfspy; nfhz;L nry;yg;gLfpd;wJ. 
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 ² 70 % FUjp KjYUtpy; HCO3
- mad;tbtpy; nfhz;L nry;yg;gLfpd;wJ. 

CO2 nrq;FUjpf; fyq;fspDs; guty; milAk;NghJ mq;Fs;s fhNghdpf; 

md;IjNuR nehjpakhdJ CO2 ePUld; NrUk; jhf;fj;ij Cf;Ftpf;fpd;wJ. 

,jd; tpisthy; HCO3
- kw;Wk; H+ mad;fs; cUthfpd;wd. HCO3

- 

nrq;FUjpf; fyq;fis tpl;L ntspNawp KjYUit milAk;. 

 ² 23 % fhgikNdh`PNkhFNshgpd; (Carbaminohaemoglobin) CO2,  `PNkhF 

Nshgpdpd; Guj %yf;$Wld; ,ize;J fhgikNdh`PNkhFNshgpd; 

cUthf;fg;gLk;. vdNt <NkhFNshgpdpd; O2 ,izAk; gFjpfspw;F 

CO2 Nghl;bapLtjpy;iy.

 ² 7 % jputtpioaj;jpy; fiue;j epiyapy; RahjPd thAthf flj;jg;gLk;.

kdpj FUjpapd; Mf;ff;$WfSk; gpujhd njhopy;fSk;

FUjp xU njhLg;gpioak; fyq;fisAk; KjYUitAk; nfhz;lJ. 

FUjpapdJ fyf;$Wfs; %d;W tifahdit; mitahtd> nrq;FUjpf; 

fyq;fs;> ntz;FUjpf; fyq;fs;> FUjpr; rpWjl;Lf;fs; ,k;%d;Wk; 

tpyhvd;Gfs;> Ks;se;jz;nld;Gfs;> khu;Ggl;il kw;Wk; ,Lg;G vd;G Mfpa 

vd;Gfspd; vd;G kr;irapypUe;J cw;gj;jpahFk;.

cU 5.22 kdpj FUjpapd; Mf;ff;$Wfs;

nrq;Fopak;

%yehb

eLepiyehb

xw;iwf;Fopak;

,Nahrpd; ehb

epzePu;f;Fopak;

FUjpr; rpW jl;Lfs;



PB237

nrq;FUjpf; fyq;fs;

rpwpa ,UGwk;Fopthd tl;lj;jl;L tbthd fyq;fs; Kjpu;r;rpaile;j 

nrq;Fopaj;jpy; fU fhzg;glkhl;lhJ. ,jdhy; $basT `PNkhFNshgpd; 

%yf;$iwf; fhtf;$bajhf cs;sJ. ,tw;wpy; ,iokzpfs; 

fhzg;gLtjpy;iy. ,it fhw;wpd;wpa Rthrj;jpd; %yk; ATP I cUthf;Fk;. 

fhw;Wr; Rthrj;jpd; %yk; ATP cw;gj;jp nra;ag;gLkhapd;> ,tw;wpd; O2 

nfhz;L nry;yg;gLk; tpidj;jpwd; FiwtilAk;. ,tw;wpdJ tho;f;if 

fhyk; 120 ehl;fs;. nghJthf xU ikf;fpNuh yPw;wUf;F (FUjpf;F) 4 - 6 

kpy;ypad; RBC fyq;fs; fhzg;gLk;. ,t;tsthdJ ghypYk; MNuhf;fpa 

epiyapYk; jq;fpAs;sJ.

RBC apdJ gpujhd njhopy; xl;rpridf; nfhz;L nry;yy;. ,J CO2 

%yf;$WfisAk; nfhz;L nry;Yk;. 

ntz;FUjpf; fyq;fs; 

5 tif cz;L. mitahtd : %yehbfs;> epzePu;f;Fopaq;fs;> eLepiy 

ehbfs;> ,Nahrpehbfs; kw;Wk; xw;iwf; Fopaq;fs;> cly; ghJfhg;G> 

jpd;Fopar; nray; %yk; Ez;zq;fpfis cs;nsLj;J rkpghlilar; nra;jy; 

vd;gd ,tw;wpd; gpujhd njhopy;fshFk;. epzePu;f; Fopaq;fs; T fyq;fs; 
kw;Wk; B fyq;fshf tpUj;jpailAk;. ,it njhw;wpa nghUs;fspw;F 

vjpuhf epu;g;gPldj;Jyq;fy;fisf; fhz;gpf;Fk;. 

FUjpr; rpWjl;Lf;fs;

vd;G kr;ir fyq;fspypUe;J cw;gj;jpahFk;. fUtw;wit. FUjp ciwjypy; 

gpujhd gq;fspg;G nra;Ak;.

FUjp KjYU

FUjp KjYUthdJ fiue;j epiyapy; mNrjd mad;fs; KjYU 

Gujq;fs; c+k; : my;Gkpd;> gpwnghUs; vjpupfs; kw;Wk; iggpupNdh[d;> 

Nghrizg; gjhu;j;jq;fs;> mDNrgf; fopTfs;> Rthr thAf;fs;> XNkhd;fs; 

vd;gtw;iwf; nfhz;Ls;sJ. kdpj FUjpapd; pH 7.4 (fpl;lj;jl;l) rpw;wpil 

ntspg; gha;nghUspYk; Gujk; nrwpT$baJ. FUjp KjYUtpy; fiue;Js;s 

mad;fs; jhq;fy;> FUjpg; gpurhuzr; rkepiyia epiy ehl;lypw;F cjTk;. 

KjYUtpd; my;Gkpd; FUjpapy; jhq;fy; njhopw;ghl;by; <LgLk;. gpwnghUs; 

vjpupfs; ghJfhg;Gld; rk;ge;jKilait. iggpupNdh[d; (KjYUtpy; 

cs;sJ) FUjpAiwjYf;F cjTk;. ciwjw; fhuzpfs; mw;w FUjp 

KjYU ePu;;g;ghak; (Serum) vdg;gLk;.
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FUjpapd; gpujhd njhopy;fs;

xl;rprid mq;fq;fspw;F nfhz;L nry;yy;. CO2  it mq;fq;fs;> 

,ioaq;fspypUe;J mfw;Wjy;.

 ² fiuaf;$ba fopTg; gjhu;j;jq;fis fopj;jy; mq;fq;fspw;F nfhz;L 

nry;yy;. 

 ² Nghrizg; gjhu;j;jq;fisf; nfhz;L nry;yy;.

 ² Rug;gpfspypUe;J cw;gj;jpahf;fg;gl;l XNkhd;fis ,yf;F mq;fq;fspw;Ff; 

flj;jy;.

 ² cs;nsLf;fg;gl;l me;epa nghUs;fspw;F vjpuhd ghJfhg;G.

 ² gpurhuz rPuhf;fYf;F cjTjy;.

FUjp ciwjy; 

,ioak; rpijtilAk;NghJ mjpypUe;J FUjp ntspNaWtJld; 

FUjp jpusyile;J FUjp ciwjiy Vw;gLj;Jk;. ,J Nkyjpf FUjp 

ntspNaw;wj;ij / ,og;igj; jLg;gJld; Nehahf;fp Ez; mq;fpfspd; 

cl;nry;yyiyAk; jLf;Fk;. ,jd;%yk; capu;thOk; Mw;wiy mjpfupf;Fk;. 

Njitaw;w FUjp ciwjw; nraw;ghLfisj; jtpu;g;gjw;Fupa nraw;ghLfs; 

Nghd;W FUjp jpuStjw;fhd jhf;fq;fspd; epfo;thdJ cau; rpf;fy; 

jd;ik nfhz;l jhf;fq;fshFk;. FUjpf; fyd;fs; Nrjg;gLk;NghJ FUjpf; 

fyd;fspd; Rtu;fspy; cs;s njhLg;gpioaq;fs; ntspf;fhl;lg;gLk;. vdNt 

FUjpapy; cs;s FUjpr; rpWjl;Lfs; njhLg;gpioaj;jpYs;s nfhyh[d; 

ehu;fSld; xl;bf;nfhs;Sk;. ,jd; tpisthy; tpLtpf;fg;gLk; gjhu;j;jj;jhy; 

FUjpr; rpWjl;Lf;fs; neUf;fkhf xl;bf;nfhs;Sk;. ,e;j FUjpr; rpWjl;Lj; 

jil FUjp ,og;gpw;F vjpuhf cldbahfg; ghJfhg;G toq;Fk;. 

FUjpr; rpWjl;L ciwjw; fhuzpia tpLtpf;Fk;. ,J Jnuhk;gpd; cw;gj;jpia 

J}z;Lk;. Jnuhk;gpd;> iggpupNdh]id iggpupdhf khw;Wk;. igupd; 

ehu;fshf xOq;fikf;fg;gl;L ,J ciwjYf;fhd tiyia cUthf;Fk;. 

capu;g;ghf;fg;gl;l Jnuhk;gpd; NkYk; Jnuhk;gpd; cUthf;fj;jpy; <LgLk;. 

,J FUjp ciwjypd; cUthf;fj;ij g+uzg;gLj;Jk;. FUjp ciwjy; 

nraw;ghl;bd; njhlnuhOq;F fPNo jug;gl;Ls;sJ. 
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ciwjw; fhuzpfs; gpd;tU 

tdtw;wpy; ,Ue;J cUthFk;. 

FUjpr; rpWjl;Lf;fs;

rpijtile;j fyq;fs;

KjYU (Ca kw;Wk; tpw;wkpd; K 
Nghd;w fhuzpfs;)

nehjpa jhf;fk;

KjYUtpy; cs;s 

GNuhJnuhk;gpd;

Jnuhk;gpd;

KjYUtpy; cs;s 

iggpupNdh[d;

iggpupd;

cU 5.23 FUjp ciwjy;

ghjpf;fg;glhj FUjpf;fyd;fspy; FUjp ciwjy; eilngwkhl;lhJ. Vd; 

vd;why; fydpd; mftzp kpfTk; mOj;jkhdJ. ,J rpWjl;Lf;fspd; jpul;rp 

my;yJ fy cilit Cf;Ftpf;fhJ. ,ijj;jtpu rpy gjhu;j;jq;fs; c+k;: 
vg;ghupd; FUjp ciwjiyj; jLf;Fk;. n`g;ghupd; (Heparin) GNuhJnuhk;gpd;> 
Jnuhk;gpdhf khWk; jhf;fj;ij jilnra;Ak;. NkYk; iggpupNdh[d; 

iggpupdhf khWtijAk; jLf;Fk;. n`g;ghupd; MdJ ciwjiyj; jLf;Fk; 

gjhu;j;jkhf kUj;Jtj;jpy; gad;gLj;jg;gLfpd;wJ. 

FUjpf; $l;lk;

nrq;Fopaj;jpd; Nkw;gug;gpy; fhzg;gLk; gpwnghUs; vjpupahf;fp (Antigen)> 
mf;FSj;jpNdh[d; (Agglutinogen) vdg;gLk; gpwnghUnsjpupahf;fp A> 
gpwnghUnsjpupahf;fp B  NkYk; mq;fpfs; jkJ jputtpioaj;jpy; gpwnghUs; 

vjpup (Antibody) ,idf; nfhz;bUf;Fk;. (gpwnghUnsjpup A kw;Wk; 
gpwnghUnsjpup B) ABO FUjpf; $l;lq;fspd; mbg;gilapy; ehd;F FUjpf; 

$l;lq;fs; A, B, AB kw;W k; O vdg; ngauplg;gl;Ls;sd. 

xU egu; nrq;Fopaj;jpy; jdpj;Jtkhd mf;FSj;jpNdh[dpidf; 

nfhz;bUf;Fk; NghJ jputpioaj;jpy; mJ njhlu;ghd gpwnghUs; vjpupia 

nfhz;bUf;fkhl;lhu;. c+k; xUtu; nrq;Fopaj;jpy; gpwnghUnsjpupahf;fp  
A ,idf; nfhz;bUf;Fk;NghJ jputpioaj;jpy; gpwnghUnsjpup A ,idf; 

nfhz;bUf;fkhl;lhu;. nrq;FUjpf; fyj;jpy; gpwnghUnsjpupahf;fp A 
fhzg;gLk; NghJ jputtpioaj;jpy; gpwnghUnsjpup B fhzg;gLk; epiyapy; 
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mtuJ FUjpf;$l;lk; A MFk;. nrq;Fopaq;fspy; gpwnghUnsjpupahf;fp  

B Ak; jputpioaj;jpy; gpwnghUnsjpup AAk;  fhzg;gLkhapd; mf;FUjpf; 

$l;lk; B MFk;. nrq;FUjpf;fyq;fs; gpwnghUnsjpupahf;fpfs; A kw;Wk; 
B ,idf; nfhz;bUf;Fk;NghJ KjYUtpy; gpwnghUnsjpupfs; A kw;Wk; 
B fhzg;glkhl;lhJ. nrq;Fopaq;fspy; gpwnghUnsjpupfs; A kw;Wk; B 
fhzg;glhjtplj;J jputtpioaj;jpy; gpwnghUnsjpupfs; A kw;Wk; B 
fhzg;gLk;. 

Nehahspf;F FUjp khw;wPL nra;Ak;NghJ nghUe;Jfpd;w FUjpiag; 

ngwNtz;Lk;. nghUe;jhj tifapy; nrYj;jg;gLk; NghJ FUjp 

xUq;nfhl;Ljy; milfpd;wJ. 

toq;fpapd; nrq;Fopa nkd;rt;T fpisf;Nfh Gujj;ij cilaJ. ,J 

gpwnghUnsjpupahf;fp Mfj; njhopw;gLk;. NkYk; ,J thq;fpapd; 

jputtpioaj;jpYs;s gpwnghUnsjpup cld; jhf;fkilAk;. ,jd; 

tpisthy; toq;fpapd; fyq;fs; xUq;nfhl;ly; milAk;. vdNt FUjp 

khw;wPl;bdNghJ thq;fp kw;Wk; toq;fpapdJ FUjpf; $l;lq;fs; njupe;jpUj;jy; 

mtrpakhdjhFk;. 

FUjpf; $l;lk; AB cilatu; A my;yJ B gpwnghUs; vjpupia 

nfhz;bUf;fkhl;lhu;. AB FUjpf; $l;lk; cs;s xUtUf;F A> B kw;Wk; 
AB> O Mfpa FUjp tiffis nrYj;jKbAk;. Vnddpy; ve;jtpjkhd 

gpwnghUs; vjpupiaAk; ,f; FUjpf;$l;lk; nfhz;bUg;gjpy;iy. vdNt 

FUjp xUq;nfhl;ly; epfohJ. AB FUjpf; $l;lKilatu;fs; ru;t/ nghJ 
thq;fpfs; vdg;gLtu;. 

O FUjpf; $l;lk; nfhz;l xUtuplk; cly; vjpupahf;fp A> B fhzg;glkhl;lhJ. 

Mdhy; gpwnghUs; vjpup A> B fhzg;gLk;. vdNt ,tu; vy;yh tifahd 

FUjpf; $l;lk; cilatUf;Fk; FUjpia toq;fKbAk;. vdNt nghJtoq;fp 

vdg;gLk;. 

Rhesus njhFjp (Rhesus System)

rpyupy; nrq;FUjpf; fyq;fspy; KjYU nkd;rt;tpy; fhzg;gLk; 

clnyjpupahf;fp Rhesus fhuzp vdg;gLfpd;wJ. ,f;fhuzp nrq;fyq;fspy; 

fhzg;gLk; NghJ Rh+ vdTk; fhzg;glhjNghJ Rh- vdTk; Fwpg;gplg;gLk;. 

Rh+ nfhz;ltu; Rh fhuzpf;Fupa gpwnghUs; vjpupia jdJ KjYUtpy; 

nfhz;bUf;fkhl;lhu;. Rh- nfhz;ltu; (Rh fhuzp mw;wtu;) ,jw;Fupa 

gpwnghUs; vjpupia jdJ KjYUtpy; nfhz;bUg;gu;. ,j;jifa NghJk; 

Rh+ FUjpahdJ Rh- cilatUf;F nrYj;jg;gLk;NghJ thq;fpapd; cly; 

Rh+ ,w;F vjpuhd gpwnghUs; vjpupfs;> KjYUtpy; cUthf;fg;gLk;.

Rh- cila jha; Rh+ cila Foe;ijia fUj;jupj;jhy; gpurtj;jpd;NghJ 

rpwpjsT Rh+ FUjp jhapd; clypDs; nry;y NeupLk;. ,jd;NghJ jhapdJ 
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(thq;fp) clypy; Rh- ,w;Fupa gpwnghUs; vjpupfs; KjYUtpy; cUthf;fk; 

eilngWk;. ,uz;lhtJ Foe;ijAk; Rh+ ,w;F vjpuhf jhapdJ KjYUtpy; 

cUthfpAs;s gpwnghUs; vjpupfs; #y;tpj;jfj;jpw;F FWf;fhf flj;jg;gl;L 

Kjpu;%yTUtpDs; nrd;W RBC I mopf;Fk;. 

tpyq;Ffspy; thAg;gupkhw;wk; (Gas Exchange In Animal)

tpyq;Ffspy; Rthrf; fl;likg;Gfspd; NjitAk; ntt;NtW tpyq;Ff; 

$l;lq;fspd; Rthrf; fl;likg;Gf;fspd; rpf;fw; jd;ikfspd; $u;g;Gk;

Rthr thAg; gupkhw;wk; (clypDs; xl;rprd; cs;nsLf;fg;gLjy; kw;Wk; 

ntspg;Gwr; #oYf;F fhgdPnuhl;irl;L thA tpLtpf;fg;gLjy; / ntspNaWjy;) 
guty; %yk; eilngWk;. vspa tpyq;Ffshd ieNlupad;fs;> jl;ilg; 

GOf;fs; Nghd;wtw;wpy; clypYs;s xt;nthU fyKk; Gwr;#oYf;F 

mUfhikapy; ,Ug;gjdhy; thAg;gupkhw;wk; NeubahfNt #oYf;Fk; 

fyq;fSf;Fkpilapy; eilngWfpd;wJ. vspa cly; mikg;Gk; 

Fiwe;jstpyhd rj;jpj; NjitAk; fhzg;gLtjdhy; ,t;tifahd 

tpyq;FfSf;F cly; Nkw;gug;gpy; eilngWk; guty; NghJkhdJ. 

ngupa tpyq;Ffspy; cly; rpf;fyhdJ kw;Wk; rf;jpj; Njit cau;thFk;. cau; 

clw;jpzpT nfhz;l mq;fpfspy; fyq;fs; Gwr;#oYld; Fiwe;jstpNyNa 

njhlu;GWk;. vdNt ,tw;wpd; rf;jpj; Njitia epiwT nra;tjw;F cly; 

Nkw;gug;gpd;  %yk; eilngWk; thAg;gupkhw;wk; NghJkhdjy;y. ,jd; 

tpisthf thAg;gupkhw;wj;jpw;fhf rpwj;jyile;j Nkw;gug;G mjhtJ Rthr  

Nkw;gug;Gf;fs; $u;g;gile;Js;sd. 

tpyq;Ffspy; clw; gUkd; mjpfupg;Gld; rpf;fw;jd;ik mjpfupg;G kw;Wk; 

Nkw;gug;G fdtsT tpfpjk; (A/V) Fiwtilfpd;wJ. vt;thwhapDk; 

tpidj;jpwdhd thAg;gupkhw;wj;jpw;F ngupa Nkw;gug;G NjitahFk;. 

,jdhy; tpidj;jpwdhd thAg;gupkhw;wj;jpw;fhf gy;tifikahd 

Rthrf; fl;likg;Gf;fs; ngupa cly; Nkw;gug;G kw;Wk; fpisfSk; 

kbg;GfSk; nfhz;litahf $u;g;gile;Js;sJ. mt;tifahd Rthrf; 

fl;likg;Gf;fSf;F cjhuzq;fshf g+f;fs;> thjdhsp kw;Wk; EiuaPuy; 

vd;gtw;iwf; Fwpg;gplyhk;. ePu;tho; tpyq;Ffspy; ePupy; fiue;Js;s xl;rprid 

tpidj;jpwdhf cs;nsLg;gjw;fhf cly; ntspePl;lq;fs; mjhtJ g+f;fs; 

Nghd;wit $u;g;gile;Js;sd. ,d;ndhU tifapy; jiutho; tpyq;Ffspy; 

tspkz;ly xl;rprid tpidj;jpwdhf cs;nsLg;gjw;fhf thjdhsp kw;Wk; 

EiuaPuy; Nghd;w Nkw;gug;G cs;kbTfs; $u;g;gile;Js;sd. 
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Rthr Nkw;gug;Gfspd; ,ay;Gfs;

tpidj;jpwdhd Rthr Nkw;gug;gpd; ,ay;Gfshtd :

 ² thAf;fSf;fhd CLGftpLk; jd;ikAilajhfTk; <uypg;ghfTk; 

,Uf;fNtz;Lk;. ,jdhy; fiue;j epiyapy; thAf;fs; flj;jg;gLfpd;wd.

 ² nky;ypajhf ,Uf;fNtz;Lk; Vnddpy; FWe;J}uq;fSf;F guty; Kiw 

kl;LNk tpidj;jpwdhdJ. 

 ² ngupa Nkw;gug;igf; nfhz;bUf;f Ntz;Lk;. ,jdhy; mq;fpf;Fj; 

Njitahd thAf;fdtsit cs;nsLf;f KbAk;. 

 ² NghjpasT FUjptoq;fiyf; nfhz;bUf;fNtz;Lk;. (cau;e;j guty; 

gbj;jpwidg; NgZtjw;F)

tpyq;Ffspy; Rthrf; fl;likg;Gf;fs; 

 ² clw;Nghu;it : ielhupad;fs;, jl;ilg;GOf;fs;> kz;GOf;fs;

 ² g+f;fs; : 

 ² ntspg;g+f;fs; : fly;tho; mdyplhf;fs;

 ² cl;g+f;fs; : kPd;> ,why;> fztha;

 ² thjdhspj; njhFjpfs; : g+r;rpfs;

 ² EiuaPuy;fs; : ghY}l;bfs; (kdpjd;)> nug;uPypahf;fs;> gwitfs;

 ² Njhy; : mk;gpgpahf;fs;

 ² Vl;L EiuaPuy;fs; : rpye;jpfs;> Njs;fs;

kdpj Rthrj; njhFjp

kdpj Rthrj; njhFjpapd; nkhj;jf; fl;likg;G kw;Wk; njhopy;fs;

kdpj Rthrj;njhFjpahdJ gpd;tUk; gpujhd fl;likg;Gf;fisf; 

nfhz;lJ. mitahtd: %f;Fj;Jthuk;> %f;Ff;Fop> njhz;il> Fuy;tis 

thjdhspapypUe;J tUk; njhluhd fpisfs; ,uz;L Rthrg;igf; Foha;> 

Rthrg;igf; Foha;fs; ePz;L fpisj;J Rthrg;igapDs; Rthrg;igr; 

rpWFoha;fs;> ,Wjpapy; rpw;wiwj; njhFjpfshf mjhtJ rpw;wiwfisf; 

nfhz;lit. neQ;riwf; FopapDs; mike;j $k;G tbthd Nrhbahd 

Rthrg;igapDs; Rthrg;igr; rpWFoha;fSk; rpw;wiwfSk; fhzg;gLk;. ,U 

Rthrg;igfSk; mjd; gUkd; kw;Wk; tbtj;jpy; rpwpjsT NtWgLk;. tyJ 

Rthrg;igia tpl ,lJRthrg;ig rw;Wr; rpwpaJ. Vnddpy; ,jacr;rpahdJ 

eLf;Nfhl;Lg;Gwj;jpypUe;J rw;W ,lJ Gwkhf cs;sJ. ,lJ Rthrg;igahdJ 

2 Nrhizfisf; nfhz;lJ. Mdhy; tyJ Rthrg;igahdJ 3 

Nrhizfisf; nfhz;lJ. xt;nthU Rthrg;igAk; 2 nkd;rt;Tfspdhy; 



PB243

#og;gl;lit. cs;EiuaPuy; ciw (Gilr;rt;T) vd;wiof;fg;gLk;  cs; 

nkd;rt;T EiuaPuy;fis xl;bf;fhzg;gLk; mNjNtis ntspEiuaPuy; 

ciw vd;wiof;fg;gLk; ntspnkd;rt;T neQ;riwf; Fopapd; Rtiu xl;bf; 

fhzg;gLk;. ,t;tpU nkd;rt;TfSf;fpilapy; nky;ypa ghap epiwe;j ntsp 

fhzg;gLk;.

Rthrj;jpd;NghJ %f;Fj;Jthuj;jpD}lhf tsp Rthrj; njhFjpapDs; 

cl;nry;Yk;. %f;Ff; FopapDs; tspahdJ flj;jg;gLk;NghJ kapu;fspd; 

cjtpapdhy; tbf;fg;gl;L cly; ntg;gepiyf;F caur; nra;J <uypg;ghFk;. 

%f;Ff; FopapypUe;J tspf;Fk; czTf;Fk; nghJg;ghijahd njhz;ilia 

tsp te;jilAk;. mjhtJ tspg;ghijAk; czTg;ghijAk; xd;iwnahd;W 

re;jpf;Fk;. njhz;ilapDs; czTnry;Yk;NghJ Fuy;tisapYs;s 

%r;Rf;Foy;tha; %b %bf;nfhs;Sk;. ,jd;NghJ czthdJ fsj;jpD}

lhf ,iug;igia nrd;wilAk;. Vida Ntisfspy; %r;Rf;Foy;tha; 

%b jpwg;gjdhy; njhz;ilapypUe;J tspahdJ Fuy;tisapD}lhf 

thjdhspiar; nrd;wilAk;. Fuy;tisapDs; kPs;rf;jp ehu;fspdhyhd 

Fuy;ehz;fs; fhzg;gLk;. ntspr;Rthrtsp ,jpy; gLk;NghJ Fuy; 

ehz;fs; ,OgLk;NghJ mjpu;tjdhy; xyp cUthFk;. Fuy;tis kw;Wk; 

thjdhspapd; Rtu;fs; frpapioaj;jpdhy; cWjpg;gLj;jg;gl;bUg;gjdhy; 

tspg;ghij jpwe;jpUg;gjw;F cjTk;. thjdhspapypUf;Fk; tspahdJ 

Rthrg;igf; Foha;fspD}lhf xt;nthU Rthrg;igfisAk; nrd;wilAk;. 

Rthrg;igapDs; Rthrg;igf; Foha;fs; NkYk; gyfpisfshfg; gpupe;J 

Rthrg;ig rpWFoha;fis cUthf;Fk;. 

,e;j Rthrg;ghijapd; gpujhd fpisfspy; fhzg;gLk; NkyzpahdJ 

gprpu;fs; kw;Wk; rPjj;jpdhyhd nky;ypa glyk; vd;gtw;iwf; nfhz;lJ. 

rPjkhdJ cl;Rthr tspapy; fhzg;gLk; J}Rfs; kw;Wk; jpz;kj; njhw;Wf;fs; 

vd;gtw;iw mfw;Wk;. mijj; njhlu;e;J gprpubg;gpdhy; fsj;jpDs; 

czT ,Ue;jhYk; njhz;ilia Nehf;fp mirAk;. ,r; nrad;Kiw rPj 

ntspNaw;wy; vdg;gLk;. ,J Rthrj;njhFjpia Rj;jg;gLj;j cjTfpd;wJ.

Rthrg;ig rpWFoha;fspd; Edpapy; rpw;wiwj; njhFjpfshff; fhzg;gLk;. 

flj;jg;gLk; tspahdJ rpw;wiwfspy; thAg;gupkhw;wkilAk;. rpw;wiwr; 

RtuhdJ jl;ilahd jdpf;fyg;gilapyhd gprpu;fsw;w NkyzpahyhdJ. 

rpw;wiwfspd; cs;splkhdJ nky;ypa jputg; glyj;jpdhy; glyplg;gl;bUf;Fk;. 

Rthrg;igahdJ kpy;ypad; mstpy; rpw;wiwfisf; nfhz;lJ. ,jdhy; 

thAg;gupkhw;wj;jpw;F ngupa Nkw;gug;Gf; fpilf;fpd;wJ. xt;nthU 

rpw;wiwfSk; FUjp kapu;j;Jisf;Foha;fspdhy; glyplg;gl;bUf;Fk;. 

rpw;wiwfspDs; te;jilAk; xl;rprdhdJ <uypg;Gg; glj;jpDs; fiuAk;. 

mj;Jld; cldbahfNt nky;ypa NkyzpapypUe;J FUjpkapu;j;Jisf; 

Foha;fspDs; guTk;. mNjNeuj;jpy; fhgdPnuhl;irl;bd; Njwpa guty; 
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FUjpkapu;j;Jisf;Foha;fspUe;J rpw;wiwfspDs; epfOk;. rpw;wiwfspDs; 

gprpu;fs; fhzg;glhtpl;lhYk; mjDs; fhzg;gLk; ntz;rpWJzpf;iffs; 

gpwnghUnsjpupfis tpOq;fp mopf;Fk;. cau; Nkw;gug;gpOtpirapdhy; 

Vw;gLk;; ghjpg;igf; Fiwg;gjw;fhf rpw;wiwfisr; #o xU Nkw;gug;Gg; 

glyk; fhzg;gLk;. 

%f;Ff;Fop

njhz;il

rpw;wiw

tyJ Rthrg;ig

gpupnkd;wfL

thjdhsp

Fuy;tis

%f;F

cU 2.24 kdpj Rthrj;njhFjpapd; nkhj;jf; fl;likg;G

cU 2.25 rpw;wiwfSk; mtw;wpd; kapu;Jis tiyaikg;Gk;

Rthrg;igf;Foha;

Rthrg;igr; rpWFoha;fs;

,lJ Rthrg;ig

Rthrj;jpw;Fupa Rthrg;igr; 

rpWFoha;

Gd;dhb

Gd;dhsk;
rpw;wiwf; fhd;

rpw;wisj; 

njhFjpfs;

FUjp kapu;j;Jisf; 

fyq;fs;

gpupRtUf;Fupafyk;

mftzpf;fyk;

ngUe;jpd; Fopak;

njhLg;gpioak;

EiuaPuypDs; fhw;Nwhl;lg; nghwpKiw 

 ² rpw;wiwapDs; my;yJ thAg;gupkhw;w Nkw;gug;gpy; cau; xl;rprd; 

nrwpitAk; jho; fhgdPnuhl;irl;Lk; nrwpitAk; NgZtjw;F 

Rthrg;igapDs; fhw;Nwhl;lk; mtrpakhFk;.

 ² fhw;Nwhl;lkhdJ Rthrj;Jld; njhlu;GilaJ. mjhtJ EiuaPuypDs; 

tsp cs;nsLf;fg;gLjy; (cl;Rthrk;) kw;Wk; EiuaPuypypUe;J tsp 

ntspNawy; (ntspr;Rthrk;) vd;gdthFk;.

 ² EiuaPuypDs; tsp ,Of;fg;gLtijtpl js;sg;gLk;NghJ vjpu;kiwahd 

mKf;fk; xd;W kdpjdpy; nraw;gLfpd;wJ. 

 ² cl;Rthrk; capu;g;ghd nrad;KiwahFk;. tpyh vd;GfSf;fpilapyhd 

jirfs; my;yJ gOTf;fpilapyhd jirfs; kw;Wk; td;$l;Lj; 

jirapahyhd jhs; Nghd;w gpupnkd;wfL RUq;Fk;NghJ neQ;riwf; 

Fopapd; fPo;g;gFjpia ,g;gpupnkd;wfL cUthf;Ftjdhy; neQ;riwf;Fop 

tpuptilaf; fhuzkhFk;.
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 ² EiuaPuy; cs; kw;Wk; ntsp ciwfSf;fpilapy; (Gilr;rt;Tfspw;fpilapy;)

fhzg;gLk; jputk; Nkw;gug;gpOtpir fhuzkhf xl;bf; nfhs;Sk;. 

,jd; fhuzkhf ,Unkd;rt;TfSk; rpwpjsT xd;wd; Nknyhd;W 

mOj;jkhFk;. vdNt neQ;riwf; Fopapd; fdtsT mjpfupf;Fk;NghJ 

EiuaPuypd; fdtsTk; mjpfupf;Fk;. 

 ² ,jd; tpisthf EiuaPuypDs; cs;s tspapd; mKf;fk; tspkz;ly 

tspapd; mKf;fj;Jld; xg;gpLifapy; FiwthFk;.

 ² ,e;epiyik EiuaPuYf;Fk; tspkz;lyj;jpw;Fk; ,ilapy; xU 

mKf;fg;gbj;jpwid cUthf;Fk;.

 ² ,jdhy; tspNahl;lkhdJ cau; mKf;fKila tspkz;lyj;jpypUe;J 

jho; mKf;fg;gbj;jpwDila EiuaPuiy Nehf;fpajhf mikAk;. 

 ² ntspr;Rthrk; capu;g;gw;w nrad;KiwahFk;. tpyh vd;Gj; jirfs; 

kw;Wk; gpupnkd;wfL vd;gd jsu;tilAk;.

 ² ,jd; fhuzkhf neQ;riwf;Fopapd; fdtsT FiwtilAk;.

 ² ,jd; fhuzkhf EiuaPuypDs; mKf;fk; ntsptspapd; mKf;fj;Jld; 

xg;gpLifapy; mjpfupf;Fk;. ,e;j mKf;fk; cQw;Wk; tpir fhuzkhf 

EiuaPuypypUe;J tsp Rthrg;ghijapD}lhf tspkz;lyj;ijr; 

nrd;wilAk;. 

 ² Xa;Tepiyapy; kdpjd; ,Uf;Fk;NghJ tpyh vd;GfSf;fpilapyhd 

jirfs; kw;Wk; gpupnkd;wfLfspd; RUf;fj;jpdhy; eilngWk; Rthrk; 

NghJkhdjhFk;. 

 ² ,Ug;gpDk; nraw;ghLfspd; mbg;gilapy; Nkyjpfkhf fOj;Jg; 

gpd;gf;fkhd ruptfj;jir kw;Wk; khu;Gj;; jirfSk; Rthrj;jpy; 

gq;Fnfhs;Sk;.

 ² ,j;jirfs; tpyhvd;Gf; $l;bid cau;j;Jtjdhy; neQ;riwf; Fopapd; 

fdtsT mjpfupg;gjw;F cjTk;. c+k; : clw;gapw;rpapd; NghJ 

EiuaPuyhdJ tpidj;jpwdhd Rthr Nkw;gug;ghf nraw;gLfpd;wJ. 

Vnddpy;> 
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cU 5.26 (a) Rthrj;Jld; njhlu;Gila jirfs; (b) kw;Wk; (c) cl;Rthrk; kw;Wk; 

ntspr;Rthrk; Mfpatw;wpd; NghJ neQ;riwf; fdtstpy; Vw;gLk; khw;wq;fs;

cl;Gwg; gOtpilj; jirfs;

tapw;Wj;jirfs;

cl;Rthrk;  ntspr;Rthrk;

gpupnkd;wfL

ntspg;Gwtpyh 

vd;gpilj;jirfs;

ntspr;Rthrk;

khu;G cs; ,Of;fg;gLjy;

Rthrg;ig

gpupnkd;wfL jsu;jy;gpupnkd;wfL 

RUq;Fjy;

gpupnkd;wfL

tpyhvd;G

khu;ngd;G
Rthrg;ig

cl;Rthrk;

nts p g ; gOt pil 

jirfs; RUq;Fjy;
ntspg;Gw gOtpilj; jirfs; jsu;jy;

khu;G 
tpuptiljy;

 ² thAg;gupkhw;wj;jpw;fhd Rthr Nkw;gug;igr; rpw;wiwfs; cUthf;Ffpd;wd. 

 ² rpw;wiw kw;Wk; FUjpkapu;j;Jisf;Foha;fspd; RtuhdJ vspa nrjpy; 

Nkyzpapdhy; glyplg;gl;bUf;Fk;. ,jdhy; thAg;gupkhw;wj;jpd;NghJ 

guty; eilngWk; J}uk; FiwtilAk;.

 ² gutYf;fhd Rthr thAf;fs; fiutjw;F VJthf rpw;wiwapd; Nkw;gug;G 

<uypg;ghf cs;sJ.

 ² rpw;wiwfs; mjpfsT FUjpf;fyd;juT nfhz;lJ. ,jdhy; Mo;e;j 

Rthrj;ijg; NgZtjw;Fupa Rthr thAf;fspd; gbj;jpwd; ngwg;gLfpd;wJ. 

rpw;wiw kw;Wk; ,ioaq;fspy; thAg;gupkhw;wkhdJ njhlu;r;rpahd 

nrad;KiwahFk;. ,q;F EiuaPuypYs;s O2 FUjpf;Ff; flj;jg;gLk; kw;Wk; 

FUjpapypUe;J CO2 mirAk;. ,J ntspr;Rthrk; vdg;gLk;. mj;Jld; 

FUjpapypUe;J xl;rprd; ,ioaq;fSf;Fk; CO2 ,ioaq;fspypUe;J  

FUjpf;Fk; mirAk;. ,J cl;Rthrk; vdg;gLk;.

cl;Rthrj;jpd;NghJ gFjp mKf;fg;gbj;jpwd; FUjpf;Fk; EiuaPuypYs;s 

rpw;wiw tspf;Fk; ntspr;Rthrj;jpd; NghJ FUjp kw;Wk; ,ioaq;fSf;Fk; 

,ilapy; guty; epfo mtrpakhFk;. 
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cl;Rthrj;jpd; NghJ Gjpa tspahdJ EiuaPuypYs;s tspAld; fyf;Fk;. 

EiuaPuypYs;s ,f;fyitahdJ cau; xl;rprd; gFjpaKf;fj;ijAk; jho; 

fhgdPnuhf;irl;ilAk; (PO2 kw;Wk; PCO2) rpw;wiwapYs;s FUjpkapu;j;Jisf; 

Foha;fspYs;s FUjpia tpl mjpfkhff; nfhz;bUf;Fk;. ,e;jr; 

nrwpTg;gbj;jpwdhdJ vjpu;j;jpirapy; ,t;tpU thAf;fspd; gutiy 

vspjhf;Fk;. Njwpa xl;rprd; gutyhdJ rpw;wiw tspapypUe;J FUjpf;Fk; 

Njwpa CO2 gutyhdJ FUjpapypUe;J rpw;wiwf;Fk; epfOk;. 

FUjpiar; nrd;wile;j O2 %yf;$whdJ nrq;FUjpr; rpWJzpf;ifapYs;s 

`PNkhFNshgpDld; ,izAk;. ehd;F %yf;$W O2 MdJ xU %yf;$W 

`PNkhFNshgpDld; kPsf;$ba tifapy; ,ize;J xl;rp ̀ PNkhFNshgpid 

cUthf;Fk;. 

Hb  + 4 O2    HbO8

rpw;wiw kapu;j;Jisf; Foha;fspypUe;J FUjp ntspNaWk; NghJ O2 kw;Wk; 

CO2 ,d; gFjpaKf;fkhdJ rpw;wiw tspAld; rkepiyapy; ,Uf;Fk;. 

xU Kiw ,jaj;jpw;F ,f;FUjpahdJ jpUk;gp te;jile;jhy; njhFjpr; 

Rw;Nwhl;lj;jpw;Fg; gk;gg;gLk;. 

njhFjpr; Rw;Nwhl;l kapu;j;Jisf; Foha;fspypUe;J ,ioaq;fis 

te;jilAk; FUjpahdJ cau; PO2 IAk; jho; PCO2 IAk; ,ioaq;fSld; 

xg;gpLifapy; nfhz;bUf;Fk;. ,e;j gFjpaKf;fg; gbj;jpwdpd; tpisthf 

Njwpa O2 gutyhdJ FUjpapypUe;J ,ioaq;fspw;Fk; Njwpa CO2 gutyhdJ 

,ioaq;fspypUe;J FUjpia Nehf;fpAk; eilngWk;. ,ijj; njhlu;e;J 

,f;FUjpahdJ ,jaj;ij te;jile;J kPz;Lk; EiuaPuYf;Fg; gk;gg;gLk;. 

cU 2.27 ntspr;Rthrk; cU 2.28 cl;Rthrk;



PB248

cU 2.29 RthrthAf;fspd; RikNaw;wYk; Rikapwf;fYk;

cl;Rthrpf;fg;gl;l 

tsp

rpw;wiw

,ilntspfs;

rpw;wiwf;Fupa

kapu;j;Jisf;

fyd;fs;

Rthr ehsq;fSk; 

njhFjpfspw;Fupa 

ehbfSk;

njhFjpf;Fupa kapu;j;Jisf; 

fyd;fs;

,jak;

cly;

,ioaq;fs;

Rthr ehbfSk; 

njhFjpf;Fupa 

ehsq;fSk;

rpw;wiw 

kapu;j;Jis

rpw;wiwf;Fupa

Nkyzpf; fyq;fs;

ntspr;Rthr tsp

Rthrj;jpy; Xu;rPu;j;jpl epiyapd; fl;Lg;ghL

 y rhjhuz Rthr xOq;fhf;fkhdJ ,r;irapd;wpa nghwpKiwahFk;. 

,g;nghwpKiwahdJ FUjpr; Rw;Nwhl;lj;Jldhd thAg;gupkhw;wk; kw;Wk; 

mDNrgf; Nfs;tp vd;gtw;iw ,iaghf;f cjTfpd;wJ. 

 y gpujhd Rthr xOq;fhf;f ikakhdJ %isapd; mbg;gFjpapy; 

fhzg;gLk; ePs;tisa iktpioaj;jpy; cs;sJ. ,e;j ikatpioaj;jpy; 

xU Nrhb Rthrf; fl;Lg;ghl;L ikaq;fs; cs;sd. ,it re;jj;;jpw;Fupa 

Rthrj;ij xOq;fhf;Fk;. 

 y ,r; nrad;Kiwia xOq;fhf;Ftjw;F vjpu; gpd;D}l;lw; nghwpKiw 

rk;ge;jg;gLfpd;wJ. EiuaPuypy; fhzg;gLk; ,ioaq;fs; ,OgLk;NghJ 

thq;fpfs; ,dq;fz;L nfhs;Sk;. cl;Rthrj;jpd;NghJ ,e;j thq;fpfs; 

fzj;jhf;fj;ij epa+Nuhd;fSf;F mDg;Gk;. ,e;j epa+Nuhd;fs; 

ikatpioaj;jpYs;s Rw;Nwhl;lj;ijf; fl;Lg;gLj;Jgitahf cs;sd. 

,ijj; njhlu;e;J epfOk; cl;RthrkhdJ epNuhjpf;fg;gLk;. ,jdhy; 

msTf;fjpfkhf EiuaPuy; tpuptiltJ jLf;fg;gLk;. 
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 y Rthrj;ij  xOq;fhf;Ftjw;F ,ioag; ghaj;jpd; pH khw;wq;fspy; 
ikatpioak; jq;fpAs;sJ. ,ioag; ghaj;jpd; pH MdJ FUjpapYs;s 

CO2 nrwptpd; xU fhl;bahFk;. cjhuzkhf mDNrgr; nraw;ghLfs; 

mjpfupf;Fk;NghJ FUjpapYs;s CO2 nrwpT mjpfupf;Fk;. Vnddpy; %isa 

Kz;zhd; ghaj;jpy; CO2 guTk; NghJ ,jd; tpisthf mg;ghaj;jpDs; 

CO2 nrwpT mjpfupf;Fk;. mq;F CO2 ePUld; jhf;fp fhNghdpf;fkpyk; 

(H2CO3) cUthFk;. H2CO3 MdJ cldbahfg; gpupe;J HCO3
- kw;Wk; H+ 

Ij; jUk;. 

 y CO2 + H2O    H2CO3        HCO3
-
(aq)+ H+ 

(aq)

 y vdNt cau; CO2 nrwptpd; tpisthf H+ mad; nrwpthdJ mjpfupf;Fk; 

NghJ pH FiwtilAk;.

 y ,e;j pH khw;wkhdJ ePu;tisa ikatpioaj;jpYs;s thq;fpfspdhYk; 

njhFjpg;ngUehb kw;Wk; ehbfs; Nghd;w gpujhd FUjpf; fyd;fspYs;s 

thq;fpfspdhYk; czug;gLfpd;wJ.

 y ,t;thq;fpfs; pH FiwAk; NghJ mUl;lg;gLfpd;wd. ,jw;fhd                       

J}z;lw;Ngwhf ePs;tisa ikatpioaj;jpYs;s fl;Lg;ghl;Lr; Rw;whdJ 

ntspr;Rthr tsp%yk; Nkyjpf CO2 mfw;wg;gLjy; kw;Wk; FUjpapd; 

pH rhjhuz ngWkhdkhd 7.4 MFk; tiu Rthr Mok; kw;Wk; Rthr 

tPjk; vd;git mjpfupf;Fk;. 

 y Rthrf; fl;Lg;ghl;L ikaj;jpy; xl;rprd; kl;lkhdJ rpwpjsT jhf;fj;ijr; 

nrYj;Jfpd;wJ. MdhYk; O2 nrwpT kpff; FiwthFk;NghJ 

njhFjpg;ngUehb kw;Wk; rpuRehbfspYs;s O2 thq;fpfs; ePs;tisa 

ikatpioaj;jpw;F fzj;jhf;fj;ijf; flj;Jtjdhy; Rthr tPjk; 

mjpfupf;Fk;. 

 y %isj;jz;by; iktpioaj;jpw;F Nkyhff; fhzg;gLk; tNuhypapd; 

ghyj;jpy; fhzg;gLk; Nkyjpf euk;Gr; Rw;Wk; Rthr xOq;fhf;fj;ij 

fl;Lg;gLj;Jk;. 
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rhjhuz FUjp pH (Ω 7.4)

FUjp CO2 msT Fiwtila pH 
mjpfupf;Fk;

tpyhvd;GfSf;fpilapyhd 

jirfs; kw;Wk; gpupnkd;wfl;ilr; 

nrd;wilAk; ikatpioaj;jpypUe;J 

tUk; rkpf;iQfs; fhw;WtPjk; 

kw;Wk; Moj;ij mjpfupj;jy;.

%isa Kz;zhd; 

ghapapy; pH Fiwtij 

ikatpioak; czUk;.

,ioaq;fspy; CO2 msT mjpfupg; 

gjdhy; FUjpapd; pH FiwtilAk; 

c+k; : clw;gapw;rpapd; NghJ

gpujhd FUjpf;fyd;fspYs;s 

thq;fpfs; (rpuR ehbfs; kw;Wk; 

njhFjpg; ngUehb) FUjpapd; pH 
Fiwtiltij czUk;.

gpujhd FUjpf; fyd;fspypUe;J 

rkpf;iQfis (signals) ikatpioak; 

ngw;Wf; nfhs;Sk;.

cU 5.30 Rthrj;jpy; Xu;rPu;jplepiyapd;; fl;Lg;ghL

Rthrj;njhFjpapd; xOq;fPdq;fs; 

Rthrj;njhFjpapd; RKfkhd njhopw;ghLfspy; Gifj;jypd; jhf;fk;

 y Rthr mq;fk; cl;gl clypd; xt;nthU mq;fq;fSf;Fk; rpfnul; Gif 

jPik tpistpf;Fk;. ,jdhy; Neha;f;fhd mghak; mjpfupf;Fk;. njhlu;e;J 

,wg;G epfOk;. Gifgpbg;gtu;fs; mjpfsT ,urhadg; gjhu;j;jq;fis 

cs;nsLf;fpd;wdu;. mtw;Ws; gpujhdkhdJ vupAk; GifapiyahFk;. 

,tw;Ws; rpy ,urhad uPjpapy; capu;g;ghdit. ,jdhy; clypy; 

ghjpg;Gf;fis ,yFthf Vw;gLj;j KbAk;

 y Gifapiyapd; Gifapy; epnfhl;bd; vdg;gLk; Nru;it cs;nsLf;fg; 

gLfpd;wJ. ,J xU Nghijg;nghUshFk;. ,J jw;fhypfkhf ,jatbg;G 

tPjj;ij mjpfupf;Fk;. mj;Jld; Rw;way; FUjpf; fyd;fisr; RUq;fr; 

nra;Ak;. ,jdhy; jw;fhypfkhf FUjpaKf;ffk; mjpfupf;Fk;. 

 y rpfnul; GifahdJ nfz;bf; fyq;fs; rPjj;ijr; Rug;gij J}z;Lk;. 

Rthrg;igr; rpWFoha;fspy; ,r;rPjkhdJ Njq;Ftjdhy; Rthrg;ghij 

milg;gl;L Rthrg;ghijapy; epfOk; gprpubg;G epNuhjpf;fg;gLk;. ,J 

Rthrg;ig mow;rpia Vw;gLj;Jk;. ,jd; tpisthf Rthrf; f\;lk; 

Vw;gLk;. 
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 y rpfnul; GifapYs;s Ijurd; raidl;L (HCN) Nghd;w rpy ,urhadg; 
gjhu;j;jq;fs; gprpu;fs; rupahf njhopw;gLtij epWj;Jk;. ,jdhy;               

J}R kw;Wk; Jfs;fs; Nghd;wit EiuaPuypDs; Njq;Fk;. ,jd; 

tpisthf EiuaPuy; ,ioaq;fspy; jpd;Fopaf;fyq;fs; mjpfupf;Fk;. 

,f;fyq;fspdhy; ngUksT gFg;G nehjpaq;fs; ntsptplg;gLtjdhy; 

rpw;wiwfspy; ,ioaq;fs; mopf;fg;gLtjdhy; thAg;gupkhw;wj;jpw;fhd 

tpidj;jpwdhd Rthr Nkw;gug;gsT FiwtilAk;.  

 y Gifapiyapd; Gifapy; fhzg;gLk; CO FUjpapdhy; mfj;JwpQ;rg;gLk;. 

,J <NkhFNshgpDld; xl;rprid tpl mjpf tpidj;jpwDld; kPshj 

tifapy; ,izAk;. ,jdhy; xl;rp <NkhFNshgpdpd; msT FiwtilAk;. 

vd;Gfshy; FUjpapy; flj;jg;gLk; O2 msTk; FiwtilAk;.

 y Gifapiyapd; Gif ngUksT vz;zpf;ifapy; Gw;WNehia Vw;gLj;Jk; 

gjhu;j;jj;ijf; (Carcinogens) nfhz;Ls;sJ. Vwj;jho 90 % tPjkhd 

EiuaPuy; Gw;W NehahdJ Gifj;jypdhy; Vw;gLfpd;wJ. ePz;lfhyk; 

rpfnul; Gifgl;lhy; Rthrg;igr; rpWFohapYs;s fyq;fs; mjPjkhf 

ngUf;fkilAk;. ,jdhy; mrhjhuz fyj;jpzpT cUthFk;. ,e;jf; 

fyq;fspy; Gw;WNeha; cUthfyhk;. ,f;fyq;fs; RahjPdkhf gpupe;J 

ngUFk;NghJ EiuaPuypd; Vida ,lq;fSf;Fk; guTk;. my;yJ Vida 

mq;fq;fSf;Fk; guTk;. 

NkNy Fwpg;gpl;l ghjpg;Gfs; Gifg;gpbf;Fk; ,lj;jpy; ,Ug;gtUf;Fk; Vw;gLk;. 

rpypf;Nfhrp]; (Silicosis)

ePz;lfhykhf rpypf;fhitf; nfhz;l Nru;itfs; cs;s ,lq;fspy; 

,Ug;gjdhy; ,J Vw;gLk;. 

cau; mr;RWj;jyhd ifj;njhopy;Jiwfshtd: 

 y fpuidl;L> rpNyl;L> kzw;fw;fs; mfo;T

 y nrk;G> nghd;> jfuk; kw;Wk; epyf;fup mfo;T

 y ntbnghUl;fisg; gad;gLj;jp fw;Ftpay; kw;Wk; kzy; vLj;jy;

 y fz;zhb kw;Wk; kl;ghz;l Ntiy

cl;Rthrj;jpD}L cs;nsLf;fg;gLk; rpypf;fhj; Jzpf;iffs; rpw;wiw 

fspy; gbAk;. ,tw;wpy; ngUk;ghyhdit ngUe;jpd;Fopaq;fs; %yk; 

mfw;wg;gl;lhYk; rpy rpw;wiwfspy; kPe;jpUf;Fk; gpd;du; EiuaPuy; 

ntspciwapYs;s FUjpf;fyd;fs; kw;Wk; Rthrg;igiar; nrd;wilAk;. 

,jdhy; ,tw;wpy; tsUk; fl;bfs; J}z;lg;gLk;. gbg;gbahf EiuaPuy; 

,ioaq;fs; mopf;fg;gl;L cau;FUjp mOj;jk; Vw;gl;L ,Wjpahf ,ja 

nraypog;G Vw;gLk;. 
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m];g];Nuhrp]; - m];guRld; njhlu;Gila Neha;fs; (Asbestosis)

m];g];u]; jahupg;G kw;Wk; ,J rk;ge;jkhd njhopYld; njhlu;Gila 

tu;fSf;F mr;;RWj;jyhFk;. m];ng];Nlh]; ehu;fs; J}RfSld; 

cs;nsLf;fg;gLk; NghJ m];ng];Nlhrp]; (asbestosis) Vw;gLk; tha;g;Gfs; 
mjpfk; ngupa Jzpf;iffs; rpw;wiwfs; kw;Wk; Rthrg;igr;; rpWFoha;fis 

CLUTk; NghJ rpwpa Jzpf;iffs; ngUe;jpd; Fopaq;fspdhy; 

cs;nsLf;fg;gLk;. ngupa Jzpf;ifs; ngUe;jpd; Fopaq;fisr; #of; 

fhzg;gLk;. ,jpy; GujKk; ,Uk;Gk; gbAk;. ,j; jpd;Fopaq;fs; mire;J 

Rthrg;igr; rpWFoha;fs; kw;Wk; FUjpf; fyd;fspy; gbtilAk;. ,r; 

nrad;Kiw ehupioak; cUthFtijj; J}z;Lk;. ,J njhlu;r;rpahd 

EiuaPuy; ,ioa mopit Vw;gLj;JtJld; Rthrf;FUjp cau; mKf;fj;ij 

Vw;gLj;Jk;. 

Rthrg;igg;Gw;WNeha;

Vwj;jho 90 % tPjkhd Rthrg;igg;Gw;WNeha; Gijj;jypdhy; Vw;gLfpd;wJ. 

Gifj;jypdhy; %f;fpYs;s gprpu;fs;> rPjk; kw;Wk; kapu;fspd; nraw;ghLfs; 

ghjpf;fg;gLtjdhy; ,urhad kw;Wk; capupay; cWj;jy;fs; gbg;gbahf 

Vida Rthrr; nraw;ghLfisAk; ghjpf;Fk;. ,jd; tpisthf cWj;Jk; 

gjhu;j;jq;fs;> RahjPd %ypfq;fs;> Gw;WNehahf;fpfs; kw;Wk; Nehahf;fpfs; 

gbfpd;wd. ,itfs; Rthrg;igg;Gw;WNeha; Vw;gl VJthfpd;wd. 

fhrk; (TB)

,J gw;wPupahthd Mycobacterium tuberculosis vd;Dk; Nehahf;fpapdhy; Vw;gLk; 

njhw;WNehahFk;. NehahspfspypUe;J Jk;ky;> ,Ukypd; NghJ ,e;;Nehahf;fp 

guTk;. ,jdhy; cl;Rthr tsp %yk; Nehaw;w kdpjdpd; Rthrg;igia 

,e;Nehahf;fp nrd;wilAk;. kpfTk; nghJthd Rthrj; njhFjp Nehahf 

frk; fhzg;gLfpd;wJ. ,J gpujhdkhf EiuaPuypDs; njhw;iw Vw;gLj;Jk;. 

,Ug;gpDk; Vida mq;fq;fSk; ghjpg;gilAk;. ,e;j gw;wPupahthdJ tsp 

kw;Wk; tPl;Lj; J}Rfs; Nghd;wtw;wpy; kpf ePz;l fhykhf jg;gp thOk;. 

Nghrizf; FiwghL kw;Wk; Vida njhw;Wf;fs; Neha; Vw;gLtjw;F 

re;ju;g;gq;fis mjpfupf;Fk;. 

Neha; mwpFwpfs; :

●   grpapd;ik   ●   mjpfkhf tpau;j;jy;

●   epiwf;FiwT   ●   fha;r;ry;
●   njhlu; ,Uky;   ●   FUjpAld; Nru;e;j Jk;ky;
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njha;T (Asthma)

,jd;NghJ kpFe;j rpukj;Jld; %r;RtpLjy; kw;Wk; neQ;riwapDs; 

,Wf;fk; Nghd;w czu;T Nghd;wit fhuzkhf %r;RtpLjy; fbdkhFk;. 

Rthrg;igf;;Fohapd; Rtu;fspy; fhzg;gLk; kokog;ghd jirfs; rLjpahfr; 

RUq;Ftjdhy; ,jd; cs;splk; xLf;fkhff; fhzg;gLk; my;yJ %btpLk;. 

,jdhy; %r;RtpLjypd; NghJ xyp xd;W cUthFk;. Mj;Jkh kpifahf 

ntspg;glf; fhuzkhtJ kfue;jkzp> J}R> tpj;jpfs;> rpy czTfs;> 

Fspuhd tsp> clw;gapw;rp> GifapYs;s thAf;fs; vd;gtw;Wf;fhd J}

z;lypd; epu;g;gPld Jyq;fyhfNt ,J Vw;gLk;. mow;rpiaf; fl;Lg;gLj;j 

cjTk; khj;jpiu> kUe;Jfs; %yk; fl;Lg;gLj;jyhk;. 

Rthr tl;lk; kw;Wk; Rthrf; nfhs;ssTfs;> Rthrf; fdtsTfs;;

xU Rthrr; nrad;Kiwapd; NghJ eilngWk; cl;rthrk; kw;Wk; 

ntspr;Rthrk; vd;gd xUq;Nf Rthrtl;lk; vdg;gLk;. EiuaPuypDs; 

cs;nsLf;fg;gLk; kw;Wk; ntspNaw;wg;gLk; tspapd; msthdJ cl;Rthrk; 

kw;Wk; ntspr;Rthr epge;jidfspy; jq;fpAs;sJ. ,jdbg;gilapy; 4 

Rhtrf; fdtsTfs; tpgupf;fg;gl;Ls;sd. 

 y tw;Wg;ngUf;Ff; fdtsT : rhjhuz Rthrj;jpd; NghJ xU Rthrj;jpy; 

cl;Rthrk; kw;Wk; ntspr;Rthrj;jpy; gq;Fnfhs;Sk; tspapd; 

fdtsthFk;. Xa;T epiyapYs;s ,J Kjpu;Tlyp kdpjDf;F ruhrupahf 

500 ml (TV) MFk;.

 y cl;Rthr xJf;ff; fdtsT (RV) : cl;Rthr xJf;f fdtsT Mo;e;j 

cl;Rthrj;jpd; NghJ tw;Wg;ngUf;Ff;fdtsit tpl Nkyjpfkhf 

cs;nsLf;fg;gLk; tspapd; fdtsT cl;rthr xJf;ff; fdtsT MFk;. 

 y ntspr;Rthr xJf;ff; fdtsT (ERV) : Mo;e;j ntspr;Rthrj;jpd; NghJ 

tw;Wg;ngUf;Ff; fdtsittpl Nkyjpfkhf ntspNaWk; tspapd; 

fdtsT ntspr;Rthr xJf;ff; fdtsT MFk;. 

 y kPjpf;fdtsT (RV) : type;j / Mo;e;j ntspr;Rthrj;jpd; gpd;dUk; 

fzprkhd msT tsp Rthrg;igfspDs; vQ;rpf; fhzg;gLk;. ,t;tspapd; 

fdtsT kPjpf; fdtsT vdg;gLk;. ,J ruhrupahf 1200 ml MFk;.

Rthrf; fdtsTfspd; jdpj;Jtkhd njhlu;Gfs; Rthrf; nfhs;ssTfs; 

vd miof;fg;gLk;. vg;nghOJk; Rthrf; nfhs;ssTfs; 2 my;yJ mjw;F 

Nkyjpfkhd Rthrf; fdtsTfisf; nfhz;lit. xU jdpegupd; Rthr 

epiyiaj; jPu;khdpg;gjpy; Rthrf; nfhs;ssT Kf;fpaj;Jtk; ngWfpd;wJ.



PB254

 y cl;Rthrf; nfhs;ssT (IC) : ,ay;ghd ntspr;Rthrj;jpd; gpd;du; 

cs;nsLf;fg;gLk; tspapd; nkhj;jf; fdtsT vdyhk;. 

/ IC = TV + IRV

 y njhopw;ghl;bw;Fupa kPjpf;nfhs;ssT (FRC) : tw;Wg; ngUf;F 

ntspr;Rthrj;jpd; Kbtpy; EiuaPuypDs; vQ;rp ,Uf;Fk; tspapd; 

fdtsthFk;. 

FRC = RV + ERV 

,f;fdtstpd; Kf;fpaj;Jtk; ahnjdpy;> fhw;wiwfspDs; njhlu;r;rpahd 

thAg;gupkhw;wk; epfo;tjw;Fk; ntspr;Rthrj;jpd;NghJ rpw;wiwfs; 

jfu;tiltJ jLf;fg;gLk;.

 y capu;f;nfhs;ssT (VC) : cl;Rthr kw;Wk; ntspr;Rthr 

nrad;Kiwapd;NghJ Mff; $Ljyhf cs;nsLf;fg;gLtJk; ntsptplg; 

gLtJkhd tspapd; fdtsT. rhjhuz ngz;fspy; VC 3100 ml ck; 

Mz;fspy; 4800 ml ck; MFk;.

VC + TV + IRV + ERV

 y EiuaPuypd; nkhj;jf; nfhs;ssT Total lung Capacity (TLC) : EiuaPuy; 

fspDs; fhzg;gLk; cr;r tspapd; fdtsT my;yJ EiuaPuy;fspDs; 

fhzg;gLk; vy;yhf; fdtsTfspdJk; $l;Lj;njhif vdyhk;. 

rhjhuzkhf ,jd; msT 6000 ml MFk;.

,jw;F Nkyjpfkhf Rthrg;ghijapd; Rthrf; FohapDs; fhzg;gLk; 

rpy cl;Rthr tspapd; fdtsTfs; (thjdhsp> rthrf;Foha;> Rthrr; 

rpWFoha;fs;) xUNghJk; rpw;wiwj; njhFjpfspd; thAg;gupkhw;wj;jpy; 

gq;fspg;G nra;tjpy;iy. ,e;jf; fdtsT clw;$w;wpaYf;Fupa ,we;jntsp 

(anatomical dead space) vd miof;fg;gLk;. ,jd; Fwpg;gplj;jf;f msT 150 
ml MFk;. 
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cU 5.30 EiuaPuy; fdtsTfSk; nfhs;ssTfSk;

tw;Wg; ngUf;ff; 
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epu;g;gPldk;

clypy; Vw;gLk; fhaq;fs;> ntspapypUe;J clypDs; tUk; 

Neha;f;fpUkpfs; kw;Wk; gpwnghUs;fs; Mfpatw;wpypUe;J cliyg; 

ghJfhf;Fk; nghwpKiw epu;g;gPldk; vdg;gLk;. Nehahf;fpfs;; gytpj 

njhw;W Neha;fis Vw;gLj;JgitahFk;. mitahtd gw;wPupah Neha;fis 

Vw;gLj;JgitahFk;. mitahtd gw;wPupah> ituR kw;Wk; gq;fR MFk;. 

kfue;j kzpfspYs;s ,urhadg; gjhu;j;jq;fs; khw;wk; nra;ag;gl;l 

,ioaq;fs; kw;Wk; xt;thj FUjpf;fyq;fs; Mfpait clypdhy; 

gpwnghUs;fshf milahsg;gLj;jg;gLk;. tpyq;Ffspy; clypDs; tUk; 

gpwnghUs;fSf;nfjpuhd J}z;lw;Ngwhf epu;g;gPldj;ij cUthf;Fk;. 

tpyq;Ffspd; clypy; cs;s epu;g;gPld cldPu;> ,ioaq;fspYs;s rpwg;ghd 

epu;g;gPldf; fyq;fs; clypDs; tUk; ,e;j gpwnghUs;fSld; jhf;fj;ij 

Vw;gLj;jp mtw;iw mopj;JtpLk;. epu;g;gPldf; fyq;fs; cUthf;Fk; thq;fp 

%yf;$Wfs; rpwg;ghfg; gpwnghUs;fSld; ,ize;J J}z;lw;NgWfis 

Vw;gLj;Jk;. 
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tpyq;Ffspy; epu;g;gPldj; J}z;lw;NgW ,Utifg;gLk;. mitahtd :  

 y cs;shu;e;j epu;g;gPldk;

 y ,irthf;f epu;g;gPldk; 

cs;shu;e;j epu;g;gPldk; 

cs;shu;e;j epu;g;gPldk; vd;gJ clypDs; tUk; gytifahd Nehahf;fpfs;; 

kw;Wk; gpwnghUs;fspd; jhf;fj;jpdhy; Vw;gLk; Neha;fspypUe;J 

Ntfkhd J}z;lw;NgWfs; %yk; cliyg; ghJfhf;Fk;. cs;shu;e;j 

epu;g;gPldj;jpy; Neha;f;fpfis milahsg;gLj;JjYk; mtw;wpw;nfjpuhd  

J}z;lw;NgWfSk; rpy gz;Gfis mbg;gilahff; nfhz;bUf;Fk;. 

cs;shu;e;j epu;g;gPldk; clypDs; tUk; gpwnghUs;fis Fwpg;gpl;L 

mwpahky; J}z;lw;Ngiw Nkw;nfhz;L mopf;f ,ayhJ. vdNt ,J 

Fwpg;gpyf;fw;w epu;g;gPldk; vd miof;fg;gLfpd;wJ. cs;shu;;e;j epu;g;gPldk; 

gpwnghUs;fSf;nfjpuhd cldbahd kw;Wk; nghJthd ghJfhg;gpid 

clypw;F toq;FfpwJ. cs;shu;e;j epu;g;gPldk; Ks;se;jz;LspfspYk; 

Ks;se;jz;bypfspYk; fhzg;gLfpwJ. cs;shu;e;j epu;g;gPldj;ij 

,Utifahfg; gpupf;fyhk;.

 y ntspg;Gwj; jilg; ghJfhg;G

 y cs;shu;e;j Fwpg;gpyf;fw;w jilg;ghJfhg;G

 y ntspg;Gwj; jilg;ghJfhg;G : ,J gpwnghUs;fs;> Nehahf;fpfs; clypDs; 

Eiotijj; jilnra;Ak;.  vdNt ,J Kjy; tupirj; jilg; ghJfhg;G 

vd mwpag;gLfpwJ. kdpjTlypy; cs;shu;e;j epu;g;gPldj;jpYs;s 

ntspg;Gwj; jilg; ghJfhg;ghdJ Njhy;> rPjnkd;rt;T kw;Wk; NtWgl;l 

mq;fq;fspy; Ruf;Fk; Rug;GfspYk; fhzg;gLfpwJ. ,J ngsjpf kw;Wk; 

,urhadj; jilg; ghJfhg;ghfr; nraw;gLfpwJ. 

 y kdpj Njhy; : kdpj Njhy; gygilf; fyq;fshy; Mf;fg;gl;L 

nful;Bd; Vw;wg;gl;l Nkw;Nwhypdhy; %lg;gl;bUg;gjdhy; Ez;zq;fpfs; 

cs;Ns Eiotjw;F ,J ngsjpf jilahf cs;sJ. ,J kl;Lkd;wp 

ehsiltpy; cjpUk; Nkw;Nwhy; Njhw;fyq;fs;> Njhypd; Nkw;Gwj;jpYs;s 

Ez;zq;fpfis clypypUe;J ntspNaw;Wk;. 

 y rPjnkd;rt;T : Njhypdhy; %lg;glhj gFjpfis %bg; ghJfhj;J 

mq;F Ez;zq;fpfs; Eiotjw;F ngsjpfj; jilia Vw;gLj;JfpwJ. 

(cjhuzk; : Rthrg;ghij> rkpghl;Lr;RtL> ,dg;ngUf;fg; ghij> 

epWePufg; ghij) rPjnkd;rt;T cw;gj;jp nra;Ak; gir Nghd;w jputk; 

(rPjk;) Ez;zq;fpfisAk; Jfs;fisAk; xl;lr; nra;J cl;nry;yhky; 

jLf;Fk;. Rthrg; ghijapYs;s gprpu;fSk; Nkyzpf;fyq;fSk; 

Ez;zq;fpfs; Nky;Nehf;fpr; nry;yhky; jLf;Fk;. ,Uky; kw;Wk; Jk;ky; 
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%yk; rPjj;Jld; Ez;zq;fpfs; Rthrg;igapDs; nry;tijj; jLj;J 

cliytpl;L ntspNaw;wg;gLk;. 

 y Rug;Gfs; : Rug;Gfs; vkJ clypy; cs;s gy mq;fq;fs;> rPjnkd;rt;T 

kw;Wk; Njhypd; Nkyzp ,ioag;gFjpfSf;F ngsjpf kw;Wk; ,urhadj; 

jilg;ghJfhg;G toq;Ffpd;wJ. fz;zpy; cs;s fz;zPu; Ez;zq;fpfs; 

kw;Wk; cWj;Jk; gjhu;j;jq;fspypUe;J ghJfhg;ig toq;Ffpd;wJ. fz;zPu; 

njhlu;e;J fz;izf; fOTfpd;wJ. ,jdhy; Ez;zq;fpfs; fz;Nkw; 

gug;gpy; jq;FtJ jilnra;ag;gLfpwJ. thapy; cw;gj;jp nra;ag;gLk; 

ckpo;ePu; mq;F tUk; Ez;zq;fpfs; mq;F $l;lkhfj; jq;Ftijj; 

jilnra;Ak;. rPjr; Rug;Gfs; njhlu;r;rpahf cw;gj;jp nra;ag;gl;L Nkyzp 

fOtpafw;wg;gLtjdhy; Ez;zq;fpfshd gw;wPupah> gq;fRtpd; tPupak; 

Fiwf;fg;gl;L mjDila tsu;r;rp fl;Lg;gLj;jg;gLk;. fz;zPu;> ckpo;ePu;> 

tpau;it kw;Wk; rPjr; Rug;gpYs;s iyNrhirk; vdg;gLk;; nehjpak; 

gw;wPupahtpd; fynkd;rt;it mopf;Fk;. rkpghl;Lr; Rug;Gfs; FlypDs; 

mkpyj; jd;ik gw;wPupah kw;Wk; mjd; er;Rg;nghUs;fis mopf;fpd;wJ. 

NjhypYs;s tpau;it kw;Wk; vz;nza;r; Rug;Gfs; %yk; Njhypw;F 

toq;fg;gLk; mkpyj;jd;ik gw;wPupahf;fspd; tsu;r;rpia epNuhjpf;Fk;. 

cs;shu;e;j epu;g;gPldj;jpYs;s cs;shd jilg;ghJfhg;G

cs;shu;e;j epu;g;gPldj;jpy; ntspg;Gwj; jilg;ghJfhg;igj; jhz;b 

kdpj clypDs; EioAk; Nehahf;fpfs; ,uz;lhk; tupir cs;shu;;e;j 

epu;g;gPldj;ij vjpu;nfhs;Sk;. ,J cs;shu;e;j epu;g;gPldj;jpd; 

cl;Gwj; jilg;ghJfhg;G vdg;gLk;. clypy; cs;s epu;g;gPldj;jpYs;s 

rpwg;gile;j fyq;fspYs;s thq;fp  %yf;$Wfs; Nehahf;fpfspd; thq;fp 

%yf;$WfSld; njupT Kiwapy; rpwg;ghf ,izAk;. cs;shu;e;j 

epu;g;gPldj;jpd; cl;Gwj; jilg;ghJfhg;gpy; jpd;Fopaf; fyq;fs;> ,aw;ifahd 

nfhy;Yk; fyq;fs;> Ez;zq;fpnajpu;g; Gujq;fs; kw;Wk; mow;rpjU  

J}z;lw;NgW Mfpait cs;sd. 

 y jpd;Fopaf; fyq;fs; : ,J xU rpwg;ghd fykhFk;. ,it Ez;zq;fpfs; 

gpwnghUs;fs; kw;Wk; rpijtile;j fyq;fis cl;Gwf; fyj;jfr; 

rkpghl;bd; %yk; mopf;fpd;wd. jpd;Fopaf; fyq;fs; gpwnghUs;fs; kw;Wk; 

Jfs;fis milahsk; fhz thq;fp %yf;$Wfisg; gad;gLj;Jk;. 

kdpj clypYs;s jpd;Fopaf; fyq;fspy; eLepiyehb (neutrophil) kw;Wk; 
ngUe;jpd;Fopaf; fyKk; Kf;fpakhdJ. kdpj FUjpr; Rw;Nwhl;lj;jpy; 

cs;s eLepiy ehbfs;> ghjpf;fg;gl;l ,lj;jpYs;s ,ioaq;fspypUe;J 

fpilf;Fk; rkpf;iQfs; %yk; Kjypy; ftug;gLfpd;wd. mit mq;Fs;s 

Nehahf;fpfis tpOq;fp mopf;fpd;wd. ngUe;jpd; Fopak; xU ngupa 

tpidj;jpwdhd jpd;Fopaf; fykhFk;. 
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 y ,aw;ifahd nfhy;Yk; fyq;fs; : ,it xU tifahd epzePu;f; 

Fopaq;fshFk;. ,it FUjp <uy; kw;Wk; epzePu; Kbr;Rf;fspy; fhzg;gLk;. 

,it Fwpg;gpyf;fw;w epu;g;gPldj;jpy; njhopw;gLtitahFk;. ,it 

khWgl;l jPq;F gaf;Fk; %yf;$Wfis (Gw;WNeha;f;fyq;fs; kw;Wk; 

ituRfshy; ghjpf;fg;gl;l fyq;fs;) nfhz;l fyq;fis ,dq;fz;L 

mopf;Fk;. ,it ,e;j %yf;$Wfis tpOq;fp mopg;gjpy;iy. khwhf 

mtw;Wld; ,ize;J ,urhadg; gjhu;j;jj;ij ntsptpLk;. mit 

mf;fyq;fspd; tsu;r;rpia epNuhjpf;Fk;.

 y Ez;zq;fpnajpu;g; Gujq;fs; : ,it xUtifg; Gujq;fshFk;. ,it 

FUjp kw;Wk; ,ioag; ghapfspy; fhzg;gLk;. ,it Ez;zq;fpfis 

Neubahfj; jhf;Fk;. mjd; ,dg;ngUf;fj;ij jilnra;Ak;. ,it 

,U tifg;gLk;. epug;Gk; Gujk; (Complement) kw;Wk; jiyaPl;Lg; 

Gujq;fs; (Interferons). ,it Ez;zq;fpfspd; tsu;r;rpia epNuhjpf;Fk;.  

jiyaPl;Lg; Gujq;fs; ituRtpdhy; ghjpf;fg;gl;l fyq;fspdhy; cw;gj;jp 

nra;ag;gLk; Gujq;fshFk;. ,it ghjpf;fg;gl;l fyq;fspYs;s ituRtpd; 

ngUf;fj;ij epNuhjpg;gjd; %yk; gpw fyq;fis ghJfhf;Fk;. ghjpf;fg;gl;l 

fyq;fspdhy; cw;gj;jp nra;ag;gLk; jiyaPl;Lg; Gujq;fs; ghjpf;fg;glhj 

fyq;fSf;F mUfpy; nrd;W mtw;iwj; J}z;b Ez;zq;fpnajpu;g; 

Gujq;fis epNuhjpf;Fk;. rpy jiyaPl;Lg; Gujq;fs; ngUe;jpd;Fopaf; 

fyr; nraw;ghl;il J}z;Lk;. ,it jpd;Fopaf; fyq;fspd; nraw;ghl;il  

J}z;Lk;. Ez;zq;fpnajpu;g;Gujq;fs;; nrayw;w epiyapy; FUjpj; 

jputtpioak; kw;Wk; KjYUnkd;rt;Tfspy; fhzg;gLk;. Ez;zq;fpfspd; 

Nkw;gug;Gfspy; cs;s jputq;fspdhy; mit nraw;gLj;jgLtjdhy; 

mjd; njhlu;r;rpahf capu; ,urhadj; jhf;fq;fs; eilngWk;. ,jdhy; 

ghjpf;fg;gl;l fyq;fs; mopAk;. NkYk; ,J jpd;Fopaf; fyq;fspd; 

nraw;ghl;ilAk; ,ow;rp jU J}z;lw;NgiwAk; Cf;Ftpf;Fk;. 

 y mow;rp jU J}z;lw;NgW : Ez;zq;fpfspd; njhw;Wjy; kw;Wk; 

fhaq;fspdhy; ,ioaq;fspy; Vw;gLk; ghjpg;Gf;fSf;F vjpuhf cliyg; 

ghJfhf;Fk; cs;shu;e;j epu;g;gPldj; jw;ghJfhg;G MFk;. ,jd; tpisthf 

rpy jputq;fs; ntsptplg;gLk;. ,it FUjpf; Foha;fspy; CLGFk; 

jd;ikiaiAk; tpupAk; jd;ikiaAk; Vw;gLj;Jk;. ,J jpd;Fopaf; 

fyq;fspd; Fbngau;it J}z;b cs;Ns te;j Nehahf;fpfis 

mopj;J ,ioag; ghjpg;igr; rPu;nra;Ak;. tPf;fk; kw;Wk; fhaq;fs; 

Vw;gl;l ,lj;jpYs;s Ez;zq;fpfis mopg;gjd; %yk; mit NtW 

,ioaq;fisj; jhf;FtjpypUe;J ghJfhf;Fk;. fhak; my;yJ njhw;W 

Vw;gl;l ,lj;jpypUe;J tUk; rkpf;iQ %yf;$Wfs; mow;rpjU                         

J}z;lw;Ngiw Vw;gLj;Jk;. `p];lkpd;  vd;gJ xU Kf;fpakhd mow;rp 

jU rkpf;iQ %yf;$whFk;. 
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,J ghjpf;fg;gl;l ,lj;jpYs;s njhLg;gpioaj;jpYs;s mbehl;lf; fyq;fspdhy; 

ntsptplg;gLfpwJ. `p];lkpd; FUjpf; Foha;fspd; tpupitAk; CLGFk; 

jd;ikiaAk; mjpfupf;Fk;. ,J ntz;FUjpf; fyq;fs;> Ez;zq;fpnajpu;g; 

Gujq;fs; kw;Wk; ciwjYf;fhd fhuzpfis ghjpf;fg;gl;l ,lj;jpw;F 

FUjpapd; %yk; tUtij J}z;b cs;Ns tUk; Nehahf;fpfis mopj;J 

,ioaq;fisj; jpUj;jpaikf;Fk;. FUjpf; Foha;fspd; tpupT fhuzkhf 

mjpfg; gbahd FUjp ghjpf;fg;gl;l ,lj;jpw;F nry;Yk;. ,jd; tpisthf 

,we;j fyq;fs; mfw;wg;gLk;. nraw;gL epiyapYs;s jpd;Fopaf; fyq;fs; 

(ngUe;jpd; Fopaq;fSk; eLepiy ehbfSk;) FUjpAld; ,ize;J 

ghjpf;fg;gl;l ,ioaj;jpw;Fr; nrd;W mq;F rkpf;iQ %yf;$Wfis 

ntsptpLk; (cytokines). ,J ghjpf;fg;gl;l ,lj;jpw;F tUk; FUjpNahl;lj;ij 

mjpfupf;Fk;. tPf;fk; Vw;gLk;NghJ nraw;gLk; epiyapYs;s Ez;zq;fpnajpu;g; 

Gujk; `p];lkpd;fis ntsptpLk;. ,J ghjpf;fg;gl;l ,lj;jpw;F jpd;Fopaf; 

fyq;fspd; tUifia mjpfupf;fr; nra;J mjd; %yk; fyk; tpOq;Fjiyj; 

J}z;Lk;. ,r;nraw;ghL %yk; ghjpf;fg;gl;l ,lj;jpYs;s Ez;zq;fpfs; kw;Wk; 

rpijtile;j fyq;fs; rkpghL milAk;. ntg;gk;> rptj;jy;> typ kw;Wk; 

tPf;fk; vd;gd mow;rpapd; mwpFwpfshFk;. FUjpf; Foha;fs; tpuptiljypd; 

tpisthf rptj;jy; kw;Wk; ntg;gk; Vw;gLjy;. mq;F eilngWk; mjpfg; 

gbahd mDNrg nraw;ghl;bd; tpisthFk;. 

FUjpf; Foha;fspd; CLGFk; jd;ik mjpfupg;gjdhy; ,ioaq;fspypUe;J 

ntspNaWk; jputk; mz;ikapYs;s ,ioaq;fSf;F fhaj;jpYs;s 

Ez;zq;fp er;Rg; gjhu;j;jq;fSk; euk;gZf;fSk; typia Vw;gLj;Jk;. 

mow;rp jU J}z;lw;Ngwpd; tpisthf mq;F rPo; (pus) jpuz;bUf;Fk;. 

,jpy; ,we;j jpd;Fopaf; fyq;fs; Neha;f;fpUkpfs; kw;Wk; rpijtile;j 

fyq;fs; Mfpait ,Uf;Fk;. rpwpa fhaNkh my;yJ njhw;Nwh mjpfkhf 

,Ug;gpd; ,j;J}z;lw;NgW cly; KOtJk; gutp fha;r;riy Vw;gLj;Jk;. 

cly; ntg;gepiy fl;Lg;ghbd;wp cau;tjdhy; jpd;Fopar; nraw;ghL 

Cf;fg;gLj;jg;gl;L ,urhadr; nraw;ghL Ntfkhf eilngWk;. ,jd; 

tpisthf tpiuthf ,ioak; gOJ ghu;f;fg;gLk;. 
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cU 5.31 mow;rp jUk; J}z;lw;Ngwpd; gpujhd epfo;Tfs;

mbehl;lf; 

fyq;fs;

rkpf;iQ 

%yf;$W

ngUe;jpd; 

Fopaf;fyk;

eLepiyehb
FUjpkapu;j;Jisf; 

Foha;

nrq;FUjpf;Fopak;

Nehahf;fpfs;

Crp

,irthf;f epu;g;gPldk; (Acquired immunity)

,irthf;f epu;g;gPldk; vd;gJ clypDs; tUk; gpwnghUs;fspypUe;J 

cliy T kw;Wk; B epzePu;f; Fopaq;fspd; rpwg;ghd jw;ghJfhg;Gj; J}z;lw; 

NgWfs; %yk; cliyg; ghJfhf;Fk;. ,irthf;f epu;g;gPldk; rpy rpwg;Gg; 

gz;Gfisf; fhl;Lk;.

i.  gpwnghUs;fisf; Fwpg;ghf milahsg;gLj;Jk;;.

ii.  jdf;Fupatw;iwAk; gpwnghUl;fisAk; NtWgLj;jp mwpAk;.

iii. Qhgfj;jpypUj;jpf; nfhs;Sk; jpwd;.

,irTf;Fupa epu;g;gPldk; Kjd;Kjyhf vjpu;nfhs;Sk; gpwnghUs;fSf; 

nfjpuhd epu;g;gPld nraw;ghl;il Nkw;nfhz;L mjid mopf;fpd;wJ. kPz;Lk; 

mNj gpw;nghUs;fis vjpu;nfhs;Sk; NghJ ,irTf;Fupa epu;g;gPldk; 

mij Qhgfg;gLj;jp kpfTk; NtfkhfTk;> tPupakhfTk; J}z;lw;Ngiw 

Nkw;nfhs;Sk;. tpyq;F ,uhr;rpaj;jpy; Ks;se;jz;Lspfspy; kl;LNk 

,irTf;Fupa epu;g;gPldk; fhzg;gLfpwJ. ,irTf;Fupa epu;g;gPldj;jpy; 

gpwnghUs;fis vjpu;nfhs;tjw;fhf ,U Kf;fpa fyq;fs; gq;FngWk;. 

mitahtd T epzePu;f; Fopak; kw;Wk; B - epzePu;f;Fopak;. kdpjdpy; 

,e;j epzePu;f; Fopaq;fs; vYk;G kr;irfspYs;s jz;Lf;fyq;fspypUe;J 

(Stem cell) cw;gj;jp nra;ag;gLfpd;wd. rpy epzePu;f; Fopaq;fs; ijkrpw;Ff; 

(Thymus) Fbngau;e;J mq;F Kjpu;;r;rpailAk;. mit B epzePu;f;Fopak; 

vdg;gLk;.

,e;j epzePu;f; Fopaq;fs; Jiz epzePu; ,ioaq;fSf;Fs; nry;tjw;F 

Kd; mtw;wpd; KjYUnkd;rt;T (Plasma membranes) gy;NtWgl;l rpwg;ghd 
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Guj thq;fp %yf;$Wfisg; ngWk;. mit gy;NtWg;gl;l gpwnghUs;fis 

milahsq;fhZk;. (xU epzepu;f; Fopaj;jpy; 100 000 gpwnghUnsjpupahf;fp 

thq;fp %yf;$Wfs; fhzg;gLk;).

gpwnghUnsjpupahf;fpfs; 

gpwnghUnsjpupahf;fp vd;gJ xU jputk;. ,J T kw;Wk; B epzePu;f;Fopaq;fs; 

%yk; epu;g;gPldj;ijj; J}z;Lk; ty;yikAilaJ. NkYk; epu;g;gPld  

J}z;lw;Ngwpd; tpisthf cUthFk; gpwnghUnsjpupfSld; jhf;fk;GupAk; 

jd;ikAilaJ. ituRtpYs;s Gujq;fs;> gw;wPupa er;Rg; nghUs;fs;> gw;wPupaf; 

fyr;Rtu; kw;Wk; rTf;FKisapy; cs;s ,urhadg; gjhu;j;jq;fs; Mfpait 

gpwnghUnsjpupahf;fpfshf nraw;gLk;. rpijtile;j FUjpf; fyq;fs; kw;Wk; 

khw;wp elg;gl;l ,ioaq;fs; Mfpait gpwnghUnsjpupahf;fpfs; MFk;. 

nghJthf gpwnghUnsjpupahf;fpfs; ngupa gpwnghUs;fshFk;. ,it Gujk; 

kw;Wk; gy;rf;fiuw;WfshFk;. nghJthf ngupa gpwnghUnsjpupahf;fpfspy; 

xU gFjp khj;jpuNk ,irthf;f epu;g;gPldj;ijj; J}z;Lk;;. T my;yJ 

B epzePu;f; Fopaj;jpYs;s rpwg;ghd gpwnghUnsjpupahf;fp thq;fp 

%yf;$w;Wld; ,izAk;. ,g;gFjp vgpnlhg; (epitope) vdg;gLk;. nghJthf xU 
gpwnghUnsjpupahf;fp gy vgpnlhg;Gf;fisf; nfhz;bUf;Fk;. ,it T kw;Wk; 
B epzePu;f; Fopaj;jpYs;s gpwnghUnsjpupahf;fp thq;fp %yf;$WfSld; 

,izAk;.

cU 5.32 (a) Kjpu;e;j T kw;Wk; B epzePu;f;Fopaq;fSld; KjYUnkd;trt;tpd; 

kPJ fhzg;gLk; gpwnghUnsjpupahf;fp thq;fpfs; (b) B fythq;fp 
gpwnghUnsjpupahf;fpnahd;wpd; vgpnlhg; cld; ,izjy;

gpwnghUnsjpupahf;fp thq;fpfs;

Kjpu;e;j T fyk;Kjpu;e;j B fyk;Nehahf;fp

vgpnlhg;

B fyk;

gpwnghUnsjpupahf;fp thq;fpfs;

gpwnghU

nsjpupahf;fp

,irthf;f epu;g;gPldj;jpy; ,uz;L tifahd epu;g;gPldj; J}z;lw;NgWfs; 

cs;sd. mit T kw;Wk; B epzePu;f;Fopaq;fshy; topelj;jg;gLfpd;wd. 

mitahtd>  fyj;jLg;gpw;;Fupa  J}z;lw;NgW kw;Wk; cldPUf;Fupa 

J}z;lw;NgW MFk;. ,uz;L epu;g;gPldj; J}z;lw;NgWfSk; gpwnghUns 

jpupahf;fpfshy; J}z;lg;gLfpd;wd. Nehahf;fpfs; ,U tifahd epu;g;gPldj; 

Jyq;fy;fisAk; cUthf;Fk;. 
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fyj; jLg;gpw;;Fupa J}z;lw;NgW

fyj;jLg;gpw;Fupa J}z;lw;NgW vd;gJ ,irthf;f epu;g;gPldj;jpy; xU 

tifahFk;. ,q;F rpwg;ghd czu;jpwd; nfhz;l T epzePu;f;Fopak; 

gpwnghUnsjpupahf;fpAld; ,ize;J ngUfp fyer;Rf;Fupa T fykhf khWk;. 
,it Neubahf gpwnghUnsjpupahf;fpfs; cs;s fyq;fisf; nfhy;Yk;. 

,tw;Wld; Qhgfj;jpw;Fupa T epzePu;f; FopaKk; cUthFk;. ,it 

Nehia Vw;gLj;jpa mNj gpwnghUnsjpupahf;fpia kPz;Lk; vjpu;nfhs;Sk; 

NghJ kpfTk; tPupakhdJk; kw;Wk; tpiuthdJkhd J}z;lw;Ngiw 

Nkw;nfhz;L me;jg; gpwnghUnsjpupahf;fpaplkpUe;J cliyg; ghJfhf;Fk;. 

,it Kf;fpakhf njhw;Wf;Fs;shd fyq;fs; gq;fR> ituR kw;Wk; 

xl;Lz;zpahy; ghjpf;fg;gl;l fyq;fs;Gw;WNeha;f; fyq;fs; kw;Wk; khw;wp 

elg;gl;l ,ioaq;fSf;nfjpuhfr; rpwg;ghfj; njhopw;gLk;;. fyj;jLg;gpw;Fupa 

J}z;lw;NgW vd;gJ fyq;fs; fyq;fisj; jhf;Fk; nraw;ghlhFk;. 

cldPUf;Fupa J}z;lw;NgW : cldPUf;Fupa J}z;lw;NgW vd;gJ xU 

tifahd ,irthf;f epu;g;gPldkhFk;. ,q;F rpwg;ghd czu;jpwd;nfhz;l 

B epzePu;f;Fopak; Fwpg;gpl;l gpwnghUspjpupahf;fpAld; ,ize;J ngUfp;g; 

gpsh];khf; fyq;fshf gpuptile;J gpwnghUnsjpupfisr; Ruf;Fk;. ,it 

FUjpapYk; epzePupYk; cs;s Nehahf;fpfisAk; er;Rg; nghUs;fisAk; 

eLepiyahf;fp nraw;gl ,ayhj epiyia cUthf;Fk;. ,jDld; B 
Qhgfj;jpw;Fupa epzePu;f; Fopak; cUthfp mNj gpwnghUnsjpupahf;fpia 

kPz;Lk; vjpu;nfhs;Sk; NghJ kpfTk; tPupakhdJk; kw;Wk; tpiuthdJkhd 

J}z;lw;Ngiw Vw;gLj;jp cliyf; fhf;Fk;. cldPUf;Fupa J}z;lw;NgW 

Kf;fpakhf cldPupYs;s gpwnghUnsjpupahf;fpfs; kw;Wk; clw;ghapfspy; 

ngUFk; gw;wPupahf;fSf;nfjpuhf njhopw;gLk;.

gpwnghUnsjpupfs; 

gpwnghUnsjpupfs; xU tifahd Gujq;fshFk;. ,it gpupifaile;j 

B epzePu;;f;Fopaj;jhy; Ruf;fg;gLfpd;wd. ,it jkJ J}z;lw;Ngiw 

Fwpg;gpl;l gpwnghUnsjpupahf;fpf;nfjpuhff; fhl;Lk;. ,e;j gpwnghUnsjpup 

- gpwnghUnsjpupahf;fpAld; ,ize;J mtw;iw eLepiyahf;fp mtw;wpd; 

tsu;r;rpiaj; jLf;Fk;. gpwnghUnsjpup clw;ghapy; cs;s Nehahf;fpfs; 

kw;Wk; er;Rg; gjhu;j;jq;fis eLepiyahf;fp nraypof;fr; nra;Ak;. 

gpwnghUnsjpupfs; Neubahf Nehahf;fpfisf; nfhy;tjpy;iy. Mdhy; 

mtw;wpd; nraw;ghLfspy; jiyapLk; my;yJ nraypof;fr; nra;Ak;. 

gpwnghUnsjpup - gpwnghUnsjpupahf;fpr; rpf;fy; Ez;zq;fpnajpu;g; Guj 

mikg;ig nraw;gl itj;J fy tpOq;Fjy; %yk; Nehahf;fpfis 

mopf;Fk;. gpwnghUnsjpupfs; epu;g;gPld Gujq;fs; ,kpa+NdhFNshgpa+ypd; 

vdTk; miof;fg;gLk;. ,it Y tbtpy; fhzg;gLk; ,J B epzePu;f;Fopa 

gpwnghUnsjpupahf;fp thq;fp %yf;$WfshFk;. 
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,irthf;f epu;g;gPldj;jpy; B kw;Wk; T epzePu;f; Fopaj;jpd; tfpghfk; 

gpwnghUnsjpupahf;fpia milahsq;fhzy;> ,izjy; kw;Wk; czu; 

t+l;lg;gLjy;;

,irTf;Fupa epu;g;gPldj; J}z;lw;NgW eilngw Ntz;Lnkdpy; Kjypy; T my;yJ 

B epzePu;f;Fopak; clypy; ,Uf;Fk; gpwnghUshd gpwnghUnsjpupahf;fpia 

,dq;fhz Ntz;Lk;. T kw;Wk; B epzePu;f; Fopaq;fspy; gy;NtW tifahd 

gpwnghUnsjpupahf;fp thq;fp %yf;$W gFjpNa kpfg; nghUj;jkhf ,Uf;Fk;. 

T my;yJ B epzePu;f;Fopaj;Jld; ,izAk; tiu gpwnghUnsjpupahf;fp 

Kd;itf;fg;gLk;;. gpwnghUnsjpupahf;fpia ,dq;fhzy; vd;gJ mjpYs;s 

thq;fp %yf;$W B my;yJ T epzePu;f;Fopaj;jpYs;s gpwnghUnsjpupahf;fp 

thq;fp %yf;$WfSld; ntw;wpfukhf ,izjy; MFk;. T my;yJ B 
epzePu;f;Fopaj;jpy; cs;s gpwnghUnsjpupahf;fp thq;fp %yf;$Wfs; xNu 

khjpupahf ,Uf;Fk;. ,it mNj khjpupahd thq;fp %yf;$wpDlNdNa 

,izAk;. T my;yJ B epzePu;f;Fopak; ve;jnthU Nehahf;fpAlDk; jhf;fk; 

GupAk;  Mdhy; mit me;j gpwnghUnsjpupahf;fp thq;fp %yf;$WfSf;Nfw;g 

thq;fp %yf;$Wfisf; nfhz;bUf;Fk;. Mdhy; B my;yJ T epzePu;f; Fopak; 

NtWgl;l topfspy; gpwnghUnsjpupahf;fpiaj; jhf;Fk;. T epzePu;f;Fopak;> 

rpwg;gile;j gpwnghUnsjpupahf;fpia Kd;dpiyg;gLj;jg;gLk; fyj;jpdhy; 

(Antigen presenting cell) Kd;dpiyg;gLj;jpAk; gpwnghUnsjpupahf;fpapd; xU Guj 

gFjpia kl;Lk; ,dq;fhZk;. Mdhy; B epzePu;f;Fopak; FUjp jputtpioak;> 

epzePu; kw;Wk; ,ioag; ghaj;;jpy; fhzg;gLk; gpwnghUnsjpupahf;fpia 

,dq;fz;L mjDld; ,izAk;. gpwnghUnsjpupahf;fpfs; T kw;Wk; B 
epzePu;f;Fopaj;jpy; cs;s gpwnghUnsjpupahf;fp thq;fp %yf;$WfSld; 

,iztjd; %yk; mit mf;fyq;fis nraypof;fr; nra;ag;gLk; ngwr; 

nra;Ak;. mjd; tpisthf fyj;jLg;gpw;Fupa J}z;lw;NgWk; cldPUf;Fupa  

J}z;lw;NgWk; njhlq;fg;gl;L eilngWk;. 

tpisTf;fyq;fshfg; ngUFjYk; tpaj;jkiljYk; 

T my;yJ B epzePu;f;Fopak; nraY}f;fk; ngw;wTld; gy;NtWg;gl;l fyg; 

gpupTfSf;Fl;gl;L ngUfp jd;idnahj;j fyq;fis cUthf;Fk;. mtw;Ws; 

rpy fyq;fs; nraw;gLk; fyq;fshf khWk;. ,it FWfpa fhyk; kl;LNk 

thOk;. ,it cldbahf gpwnghUnsjpupahf;fpfSf;F vjpuhfr; nraw;gl;L 

Kjd;ikahd epu;g;gPldj; J}z;lw;Ngiw Vw;gLj;Jk;. 

gpwnghUs;fis mfw;Wjy;; 

T epzePu;f;Fopak; nraw;gLk; epiyapy; ,U NtWgl;l fyq;fshf 

khWk;. mtw;Ws; xd;W 1. fyer;Rf;Fupa T epzePu;f;Fopak; ,d;ndhd;W 

cjtpf;Fupa T epzePu;f;Fopak; fyer;Rf;Fupa T epzePu;f;Fopak; er;Rg; 
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Gujq;fisg; gad;gLj;jp njhw;Wf;Fl;gl;l fyj;jpYs;s Nehahf;fpfis 

mopf;Fk;. cjtpf;Fupa T epzePu;f; Fopaq;fspypUe;J ngwg;gLk; 

rkpf;iQfs; fyer;Rf;Fupa T epzePu;f;Fopaq;fis njhopw;glj;                                           

J}z;Lk;. ,it njhw;Wf;Fl;gl;l fyq;fis mopf;Fk;. cjtpf;Fupa T 
epzePu;f;Fopaq;fspypUe;J ngwg;gLk; rkpf;iQfs; B epzePu;f;Fopaj;ij 

njhopw;glj; J}z;Lk;. ,it gpwnghUnsjpupfis cUthf;Fk;. njhopw;;gLk; 

epiyapYs;s B epzePu;f;Fopak; gpsh];khf; fyk; vd miof;fg;gLk;. 

mit jplkhd B epzePu;f;Fopa gpwnghUnsjpupahf;fp thq;fp %yf;$Wfis 

cw;gj;jp nra;Ak;. ,it FUjp kw;Wk; epzePupy; ntsptplg;gLk;. ,q;F Rw;wp 

tUk; gpwnghUnsjpupfs; cldPupYs;s Kf;fpa er;Rg; gjhu;j;jq;fisAk; 

Nehahf;fpfisAk; eLepiyahf;fpr; nraypof;fr; nra;Ak;. 

epu;g;gPldj;jpw;Fupa Qhgfj;jpypUj;Jif

T epzePu;f;Fopaj;jpy; nraw;gLk; fyq;fSs; kw;nwhU tif epidT 

nfhs;Sk; T epzePu;f;FopakhFk;. ,it gy fhyk; capu;thOk;. ,it 

vkJ tho;ehopy; Nehia Vw;gLj;jpa xU gpwnghUnsjpupahf;fpia kPz;Lk; 

vjpu;nfhs;Sk;NghJ mtw;iw kpf vspjpy; milahsg;gLj;jp mopf;Fk;. mNj 

Nghd;W B epzePu;f;FopaKk; Qhgfj;jpypUj;Jifia Nkw;nfhs;Sk;. ,it 

ePz;lfhyk; thof;$bait. ,it gpsh];khf; fyq;fis cUthf;Fk;. 

kPz;Lk; mNj tifahd gpwnghUnsjpupahf;fpia re;jpf;f NeupLk;NghJ 

tpiuthf ,dq;fz;L mopf;Fk;. ,t;thW T kw;Wk; B Qhgfj;jpw;Fupa 

epzePu;f;Fopaq;fs; kWKiw gpwnghUnsjpupahf;fpia vjpu;nfhs;Sk; 

NghJ kpfTk; tPupakhfTk; kw;Wk; NtfkhfTk; J}z;lw;Ngiw cUthf;fp 

mopf;Fk;. ,t;tifahd epu;gPldj;jpd; Qhgfj;jpypUj;Jk;; jd;ik Jizahd 

epu;g;gPldj; J}z;lw;NgW vdg;gLk;. 

capu;g;ghd epu;g;gPldk; 

capu;g;ghd epu;g;gPldk; vd;gJ T kw;Wk; B epzePu;f;Fopar; nraw;ghl;lhy; 

njhlu;e;J clypDs; ePbf;Fk; epu;g;gPldkhFk;. ,jd; tpisthf B kw;Wk; 
T epidT nfhs;Sk; epzePu;f;Fopak; cUthf;fg;gl;L me;j Fwpg;gpl;l 

Nehahf;fpia kPz;Lk; rpwg;ghf vjpu;nfhz;L mopf;Fk;. capu;g;ghd 

epu;g;gPldk; ,aw;ifahf Vw;gLk; njhw;Wf;fshYk; nraw;ifahf toq;fg;gLk; 

jLg;g+rpfshYk; cUthFk;. 

,aw;ifahfg; ngw;Wf; nfhs;sg;gl;l capu;g;ghd epu;;g;gPldk;

clypDs; ePz;lfhyk; ePbf;Fk; epu;g;gPldkhdJ njhw;WNeha;fs; %yKk; 

,aw;ifahf Vw;gLk; Neha;fs; %yKk; mNj Nehahf;fpfspw;F vjpuhf 

cliyj; njhlu;e;J ghJfhg;gjw;fhf cUthFk; epu;g;gPldk; ,aw;ifahf 

ngw;Wf;nfhs;sg;gl;l capu;g;ghd epu;g;gPldkhFk;. rpd;dk;ik Nehia 
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Vw;gLj;Jk; ituR Kjd;Kiwahf cliyj; jhf;Fk; NghJ vkJ 

epu;g;gPldj;jpy; cs;s T kw;Wk; B epzePu;f;Fopaq;fs; J}z;lg; ngw;W 

rpwg;ghd fyer;Rf;Fupa T epzePu;f;Fopaq;fisAk; gpwnghUnsjpupfisAk; 

cUthf;Fk;. ,it Neha;f;fpUkpfis mopf;Fk;. ,jd; tpisthf T 
kw;Wk; B Qhgfj;jpypUe;J epzePu;f;Fopak; cUthf;fg;gl;L ePz;lfhykhf 

clypDs; thOk;. ,it mNj rpd;dk;ik Nehia Vw;gLj;Jk; ituRit 

kPz;Lk; vjpu;;nfhs;Sk; NghJ tPupakhfTk; tpiuthfTk; nraw;gl;L 

mtw;iw mopf;Fk;. ,t;thW capu;g;ghd epu;g;gPldk; cliy kPz;Lk; Vw;gLk;; 

njhw;Wf;fspypUe;J ghJfhf;Fk;.

nraw;ifahfg; ngw;Wf; nfhs;sg;gl;l capu;g;ghd epu;g;gPldk;

nraw;ifahfg; ngw;Wf; nfhs;sg;gl;l capu;g;ghd epu;g;gPldk; vd;gJ 

tPupaj; jd;ik Fiwf;fg;gl;l Nehahf;fpfis jLg;g+rp %yk; clypDs; 

nrYj;Jtjd; %yk; nraw;iahf capu;g;ghd epu;g;gPldj;ij J}z;LjyhFk;. 

,j;jLg;g+rpfs; gy;NtW Kiwfspy; jahupf;fg;gLfpwJ. mitahtd> 

1. nfhy;yg;gl;l my;yJ tPupak; Fiwf;fg;gl;l Nehahf;fpfs; 

2. nrayw;w gw;wPupahf; fyq;fs; my;yJ Ez;zq;fp Gujq;fisf; nfhz;l 

guk;giuayFfs; MFk;. 

,j; jLg;g+rpfs; gpwnghUnsjpupahf;fpfshfr; nraw;gl;L fyj;jLg;gpw;Fupa 

J}z;lw;NgiwAk; cldPUf;Fupa J}z;lw;NgiwAk; cUthf;Fk;. ,jd; 

tpisthf ePz;lfhyk; thOk; B kw;Wk; T Qhgfj;jpw;Fupa epzePu;f; 

Fopaq;fs; cUthf;fg;gl;L me;j Neha;f;fpUkp mopf;fg;gLk;. ,t;thW 

Neha;f;fpUkpapypUe;J ngw;Wf; nfhs;sg;gl;l gpwnghUnsjpupfs; ePz;l 

fhyk; vkJ clypy; ,aw;ifahf ,Ue;J typikahd kw;Wk; Ntfkhd  

J}z;lw;Ngiw Vw;gLj;jp Fwpg;gpl;l Neha;f;fpUkpia mopf;Fk;. nghJthf 

jLg;g+rpapy; gad;gLj;jg;gLk; gpwnghUnsjpupfs; epu;g;gPldj; jd;ik 

nfhz;litahFk;. khwhf mit Nehia Vw;gLj;Jgitay;y. cjhuzkhf 

BCG jLg;g+rp kdpjdhy; Vw;gLk; fhrNeha;f;nfjpuhf gad;gLj;jg;gLfpwJ. 
,J ,e;Nehia Vw;gLj;Jk; capUs;s gf;wPwpahf; fyq;fisg; gad;gLj;jpj; 

jahupf;fg;gl;l jLg;g+rpahFk;. NghypNah jLg;g+rp NghypNah ituRtpw;F 

vjpuhf gpwnghUnsjpupfis FUjpf;F toq;Fk;. ,J me;j egUf;Fj; 

njhw;W Vw;gl;lTld; me;j ituR kj;jpa euk;G kz;lyj;ij Nehf;fpg; 

guTtij jLj;J me;egiuf; fhf;Fk;. 

ke;jkhd epu;g;gPldk; 

ke;jkhd epu;g;gPldk; vd;gJ clypDs; J}z;lg;gLk; FWq;fhy 

epu;g;gPldkhFk;. ,J kw;wtuplkpUe;J ngw;Wf; nfhz;l gpwnghUnsjpupfis 

Nehahspapd; clypDs; nrYj;Jtjd; %yk; J}z;lg;gLfpd;wJ. ke;jkhd 
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epu;g;gPldk; cldbahd ghJfhg;igj; kl;LNk toq;Fk;. Mdhy; capu;g;ghd 

epu;g;gPldk;  Nghy; Qhgfj;jpypUe;Jk; jpwd; mw;wJ. NkYk; T kw;Wk; 

B epzePu;f;Fopaq;fs; gq;FngWtjpy;iy. ke;jkhd epu;g;gPldk; clypDs; 

nrYj;jg;gl;l gpwnghUnsjpupfs; ,Uf;Fk; tiu khj;jpuNk nraw;gLk;. 

(rpy thuq;fs; - rpy khjq;fs;) vdNt ,jidg;ngw;Wf; nfhz;ltu; mNj 

Nehahf;fpia kPz;Lk; vjpu;nfhs;Sk; NghJ jLg;g+rpiaNah my;yJ 

capu;ghd epu;g;gPldj;ijNah ngw;Wf; nfhs;shtpby; rpf;fiy vjpu;nfhs;thu;. 

Nehahspf;F ,aw;ifahfNth my;yJ nraw;ifahfNth gpwnghUnsjpupia 

toq;Ftjd; %yk; capu;g;ghd epu;g;gPldk; cUthFk;.

,aw;ifahf ngw;Wf;nfhs;sg;gl;l ke;jkhd epu;g;gPldk;

jhapd; clypYs;s Kisak; my;yJ Kjpu;%yTU njhw;W NehapypUe;J 

fhg;gjw;fhf jhapdhy; cw;gj;jp nra;ag;gl;l gpwnghUnsjpupfs; ,aw;ifahd 

Kiwapy; gupkhw;wg;gLk;. jhapd; FUjpapypUe;J njhg;Gs; ehz; %yk; 

gpwnghUnsjpupfs; Kjpu;%yTUtpw;F guty; Kiwapy; toq;fg;gLk;. ,J 

epu;g;gPldj;ij cUthf;Fk;. gpwnghUnsjpupfs; Foe;ijfSf;F jha;g;ghy; 

kw;Wk; fLk;Gg;ghy; (Colostrum) %yk; toq;fg;gLk;. ,jdhy; Foe;ijfs; 

njhw;W Neha;fspypUe;J FWfpa fhy mstpw;F kl;LNk ghJfhf;fg;gLtu;. 

,k;KiwapNyNa Foe;ijfs; mtu;fSila epu;g;gPldk; KOikahf 

nraw;gLk; epiyia milAk; tiu Neha;fspypUe;J ghJfhf;fg;gLfpd;wdu;. 

,JNt ,aw;ifahf ngwg;gl;l ke;jkhd epu;g;gPldk; vd miof;fg;gLfpd;wJ.

nraw;ifahd ngw;Wf;nfhs;sg;gl;l ke;jkhd epu;g;gPldk;

nraw;ifahd Kiwapy; ngwg;gl;l ke;jkhd epu;g;gPldk; vd;gJ nraw;ifahd 

Kiwapy; gpwnghUnsjpupfis kw;wtuplkpUe;J ngWgtupd; FUjpapD}

lhf nrYj;jp jw;fhypfkhd ghJfhg;ig ngWjyhFk;. jahu; epiyapYs;s 

gpwnghUnsjpupfs; FUjp jputtpioakhfNth cldPuhfNth my;yJ 

xd;W Nru;f;fg;gl;l jdpKistif gpwnghUnsjpupfshfNth (monoclonal 
antibodies) my;yJ kdpj epu;g;gPld Gujq;fshfNth toq;Feu;fsplkpUe;J 

ngw;W cl;nrYj;jg;gLk;. ke;jkhd Kiwapy; ngwg;gLk; ,e;j epu;g;gPldk; 

vjpu;ghuhjtpjkhf Vw;gLk; njhw;W Neha;fspy; ,Ue;J cliyg;  

ghJfhf;fg; gad;gLk;. (cjhuzk; : n`gilb]; - V - ituRtpw;nfjpuhfj; 

jahupf;fg;gl;l kdpj cldPupYs;s gpwnghUnsjpupfs;) ,J gy;NtWgl;l 

fLikahd njhw;Wf;fSf;nfjpuhfTk; gad;gLfpwJ. (cjhuzk; : jahu; 

epiyapYs;s fLikahd Vw;Gtyp Neha;f;nfjpuhd epu;g;gPldg; Gujq;fs;). 

ke;jkhd epu;g;gPldk; tp\g; ghk;Gfspd; tp\j;jpw;nfjpuhd rpfpr;irf;Fk; 

gad;gLk;. (cjhuzk; : FjpiuapypUe;J ngwg;gLk; gpwnghUnsjpupfs; 

ghk;gpd; tp\j; jpw;nfjpuhf gad;gLfpwd. cjhuzk; - md;bntdpd; 

(antivenin) nraw;ifahd Kiwapy; ngwg;gl;l ke;jkhd epu;g;gPldk; rpy 

thuq;fs; my;yJ rpy khjq;fs; tiu kl;LNk ,Uf;Fk;.  
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xt;thik / Allergies

rpy jputq;fspd; nraw;ghL ngUk;ghyhd kdpju;fshy; jhq;fpf; 

nfhs;sg;gLfpwJ. Mdhy; rpyupd; clypy; mjw;F vjpu; tpidr; nraw;ghL 

fhl;lg;gLfpwJ. rpy kdpju;fspy; gpwnghUnsjpupahf;fpfshy; J}z;lg;gLk; 

kpf Ez;zpa czu;jpwd;nfhz;l xt;thikia Vw;gLj;Jk; nghUs;fs; 

xt;thikahf;fpfs; (Allergens) vdg;gLk;. ,t; xt;thikahf;fpfshy; 

clypy; Vw;gLj;jg;gLk; kpifg;gLj;jg;gl;l J}z;lw;NgW xt;thik vd 

miof;fg;gLk;. kfue;jk;> J}R rpy czTfs; (cjhuzk; : kl;b : Shellfish) rpy 
Ez;Zapu;f;nfhy;ypfs; (cjhuzk; : ngd;rpypd;) NjdPf;fs; kw;Wk; nfhl;Lk; 

FstpfspypUe;J ntspg;gLk; er;Rg; gjhu;j;jq;fs; Nghd;wit ,j;jifa 

ngUk;ghyhd xt;thikahf;fpfs; gpsh];kh fyq;fspd; cw;gj;jpiaj;  

J}z;Lk;. ,it me;j gpwnghUnsjpupahf;fpf;nfjpuhd gpwnghUnsjpupfisr; 

Ruf;Fk;. kPz;Lk; mNj xt;thikahf;fp clypDs; tUk;NghJ mtw;wpw;Fg; 

nghUj;jkhd gpwnghUnsjpupAld; ,ize;J mbehl;lf; fyq;fis  

J}z;b `p];lkpd; Gujj;ijAk; mow;rp jUk; ,urhadg; gjhu;j;jq;fisAk; 

ntspapLk;. gy;NtWg;gl;l fyq;fSld; ,it njhopw;gLk;. ,e;j rkpf;iQfs; 

toikahd xt;thik mwpFwpfis ntspg;gLj;Jk;. mitahtd Jk;ky;> 

jbky;> fz;zpy; ePu; tbjy; kw;Wk; Rthrg;igNahL njhlu;Gila 

Rthrg;ghijapy; cs;s mOj;j jirfspy; Vw;gLk; RUf;fk; fhuzkhf 

Rthrpg;gjpy; Vw;gLk; rpf;fy; Nghd;wdthFk;. kpff; fLikahd xt;thik 

epiy Rthrpg;gjpy; rpf;fiyAk; Fiwe;j FUjpaOj;jj;ijAk; Vw;gLj;Jk;. 

,jd; tpisthf ,wg;G Neuplyhk;. ,it rpy fzq;fs; xt;thikahf;fpfis 

vjpu;nfhs;s Neupl;lhYk; Vw;gLgit. 

Raepu;g;gPld Neha;fs;  

rpy egu;fspy; epu;g;gPldk; clypYs;s Ra %yf;$WfSf;nfjpuhf njhopw;gl;L 

me;egupd;  ,ioaq;fisj; jhf;Fk;. ,J Ra epu;g;gPld Nehia Vw;gLj;Jk;. 

,e;Neha; guk;giuf; fhuzpfs; ghypdk; kw;Wk; mwpag;glhj Nehiaj; 

J}z;Lk; #ow;fhuzpfshYk; J}z;lg;gLk;. ngUk;ghyhd Raepu;g;gPld 

Neha;fs; Mz;fis tpl ngz;fisNa mjpfk; ghjpf;Fk;. gy;NtWgl;l 

nraw;ghLfs; gy;NtWgl;l Raepu;g;gPld Nehia Vw;gLj;Jk;. mit clypy; 

cs;s %yf;$Wfspy; ghjpg;ig Vw;gLj;jp clw;njhopw;ghLfspy; ghjpg;ig 

Vw;gLj;Jk;. rpy fyer;rpw;Fupa T epzePu;f;Fopaf; fyq;fisj; J}z;lr; 

nra;Ak;. mit clw;;fyq;fis mopf;Fk;. Ra epu;g;gPld Neha;fSf;F 

cjhuzkhf Kjyhk; tif ePupopT / ,d;Rypd; rhu;e;j ePupopT Neha;> 
jz;Ltlkug;G Neha; (Multiple sclerosis) kw;Wk; %l;Lthjk; (Rheumatoid arthritis) 
MFk;. ,e;j Kjyhk; tif ePupopT Nehapy; T epzePu;f;Fopak; ,d;Rypid 

cw;gj;jp nra;Ak; rijapf;Fupa B fyq;fisj; jhf;Fk;. jz;Ltlkug;G 

Nehapy; T epzePu;f;Fopak; euk;Gfyq;fisr; #o cs;s kaypd; ftrj;ijj; 
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jhf;Fk;. %l;Lthj Nehapy; tpuw;Jz;lq;fspYk; kw;Wk; vYk;GfspYk; 

typAld; $ba tPf;fq;fs; Vw;gLk;. Vnddpy; epu;g;gPldk; jtWjyhf 

gpwnghUnsjpupfis %l;Lf;fisr; Rw;wpAs;s gFjpf;F mDg;Gk;. ,it 

%l;Lf;fisr; #oTs;s ,ioaj;ijj; jhf;Fk;. 

epu;g;gPldf; Fiwghl;L Neha;fs;

epu;g;gPldf; Fiwghl;L Neha; vd;gJ xU FiwghlhFk;. epu;g;gPdlk; 

gpwnghUnsjpupahf;fpf;F vjpuhd J}z;lw;Ngiw fhl;lhJ my;yJ 

Fiwghl;Lld; fhzg;gLk;. epu;g;gPldf;Fiwghl;bd; tpisthf njhw;W 

Neha;fisAk; rpy tpj Gw;WNeha;fisAk; Vw;gLj;Jk;. gpwf;Fk; nghOJ 

Vw;gLk; epu;g;gPldf; Fiwghl;bw;F guk;giuf; fhuzpfNsh my;yJ tsu;r;rpg; 

gUtj;jpy; Vw;gLk;; Fiwghl;bd; tpisthf epu;g;gPldf; fyq;fs; my;yJ 

tpNrl Gujq;fshd gpwnghUnsjpup my;yJ Ez;zq;fpnajpu;g; Gujq;fs; 

cUthfhky; ,Ug;gNj fhuzkhFk;. tho;tpd; gpw;gFjpapy; ,urhadg; 

gjhu;j;jq;fs; my;yJ capupay; fhuzpfspd; tpisthf ,irthf;f 

epu;g;gPldf; FiwghL Vw;glyhk;. Raepu;g;gPldf; Fiwghl;L Neha; my;yJ 

khw;wp elg;gl;l ,ioaq;fs; clypdhy; Vw;Wf;nfhs;sg;glhikiaj; 

jtpu;g;gjw;fhf gad;gLj;jg;gLk; kUe;Jfs; epu;g;gPldj; njhFjpia xLf;Fk;. 

mjd; tpisthf epu;g;gPldf; Fiwghl;L epiy cUthFk;. kdpjupy; 

epu;g;gPldf; Fiwghl;il Vw;gLj;Jk;. ituR (HIV)> vapl;]; (AIDS) Nehia 

Vw;gLj;Jk;. ,J kdpju;fspy; epu;g;gPldj;njhFjpiaj; jhf;Fk;. ,e;j HIV 
kdpju;fspy; epu;g;gPldj; J}z;lw;NgWfis njhlu;e;J mopf;Fk;. mjd; 

tpisthfj; njhlu;e;J njhw;Wf;fSk; rpy tpj Gw;WNeha;fSk; Vw;gl;L 

,wg;G Vw;gLk;. 

gpurhuz rPuhf;fKk; foptfw;wYk; 

gpurhuz rPuhf;fk; vd;gJ clypDs; fiuar; nrwpitAk; ePu;r;; rkdpiyiaAk; 

mq;fpfs; fl;Lg;gLj;Jfpd;w nrad;KiwahFk;. vspa jdpf;fy mq;fpfshd 

mkPgh (Amoeba)> gukrPak; (Parambcium) Nghd;wd gpurhuz rPuhf;fj;jpw;fhf 

RUq;Fk; Gd;ntw;wplj;jpid gad;gLj;Jfpd;wd. Mdhy; tpyq;Ffs; 

gpurhuz rPuhf;fj;jpw;fhf NtWgl;l fl;likg;Gfis tpUj;jpahf;fpAs;sd. 

mq;fpfspy; eilngWfpd;w ,urhad jhf;fq;fspd; tpisthf er;Rf;fs; 

Nghd;w fopT tpis nghUl;fs; cUthf;fg;gLfpd;wd ,it rpy topfspy; 

Njf;fkilfpd;wJ. clypy; ,Ue;J iejurd; mDNrg tpisTk; Vida 

mDNrg fopT tpis nghUl;fSk; mfw;wg;gLjy; fopj;jy; vdg;gLk; kyk; 

fopj;jyhdJ fopj;jyhf fUjg;gLtjpy;iy Vnddpy; ,J Flypy; ,Ue;J 

rkpghlilahj cztpdJ mfw;wypy; gq;Fnfhs;tjdhyhFk;. mNdfkhd 

tpyq;Ffspy; fopj;jy; njhFjpAk; gpurhuz rPuhf;fy; njhFjpAk; fl;likg;G 

uPjpahfTk; njhopw;ghl;L uPjpahfTk; ,izf;fg;gl;Ls;sd.
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gpurhuz rPuhf;fk;> foptfw;wypd; Kf;fpaj;JtKk; NjitAk; 

tpidj;jpwdhd clw;njhopw;ghL> jg;gpg;gpioj;jYf;fhf tpyq;Ffs; xU 

khwhj mfr;#oiy NgZjy; Ntz;Lk; tpNrlkhf ePu;> fiuaq;fspd; xg;gPl;L 

uPjpahd nrwpTfis rhjfkhd vy;iyfSf;Fs; Ngzg;gly; Ntz;Lk;. 

vdNt tpyq;Ffs; ePu;> fiuaq;fis cs;nsLj;J> ,of;fg;gl;L rkdp 

iyg;gLj;jp clw;ghapapy; ,urhad cs;slf;fj;jpid rPuhf;fg;gl Ntz;ba 

Njit cs;sJ. tpyq;F fyq;fs; Nkyjpfkhd ePiu cs;nsLj;jhy;  

tPf;fkile;J ntbf;fpd;wdJ. gpwpnjhU tifapy; ePupog;G cau;thf ,Ue;jhy; 

tpyq;F fyq;fs; RUf;fkile;J ,wf;fpd;wd. jhtuq;fspy; cs;sJ Nghy  

tpyq;Ffspy; ePu; ,og;gpdJ nrYj;jy; tpir fynkd;rt;Tf;F FWf;fhd 

fiuaq;fspdJ nrwpTg;gbj;jpwdhFk;. tpyq;Ffs;  jhk; jg;gp gpioj;jYf;fhf 

mit tho;fpd;w #oypd; jq;fpAs;s epiyf;Nfw;g NtWgl;l gpurhuz 

rPuhf;fy; nraw;ghLfs; $u;g;gpd; NghJ tpUj;jpahf;fpAs;sd.

tpyq;Ffs; jkJ mfr;#oypd; cs;slf;fj;ij ghJfhg;gjw;fhf 

mDNrgj;jpd; NghJ cUthf;fg;gl;l er;R tpisTfis mfw;w Ntz;Lk;. 

,y;yhtpl;lhy; ,f; fopT ,Wjp tpisTfs; clw; fyq;fSf;F er;Rj; 

jd;ik Vw;gLj;Jfpd;wJ. cjhuzkhf mDNrgj;jpd; NghJ clw; 

fyq;fspDs; Gujq;fSk; epa+f;fpspf;fkpyq;fSk; cilf;fg;gl;L mkPd; 

$l;lk; cau; er;Rj;jd;ik nfhz;l mNkhdpahthf khw;wg;gLfpd;wJ. 

mNkhdpahthdJ nkd; fhukhfTk; njhopw;gLfpd;wJ. mDNrgj;jpd; NghJ  

FSf;Nfh]; xl;rpNaw;wg;gl;L CO2 it tpLtpg;gjhy; ,J xU nkd; mkp 

ykhFk;. ,t;thwhd nkd; mkpyq;fSk; fhuq;fSk; Njf;fkile;J mfr; 

#oypy; mkpy fhu rkdpiyia khw;Wfpd;wd. mkpy fhu rkdpiyapy; 

khw;wq;fs; Gujq;fspd; mikg;gopjy; Nghd;w ghjfkhd tpisTfSf;F 

,l;Lr; nry;fpd;wJ. vdNt clypy; ,Ue;J fopT tpisTfspd; mfw;wyhdJ> 

tpidj;jpwdhd clw;njhopw;ghL> jg;gpgpioj;jYf;fhf mfr;#oiy 

rhjfkhd vy;iyfSf;Fs; Ngzmj;jpahtrpakhdJ. 

mDNrg fPo;g;gilfSf;F fopT - tpisTnghUs;fSf;Fk; ,ilapyhd 

njhlu;G

fyq;fspy; mDNrg fPo;g;gilfshf fhNghitjNuw;Wf;fs;> nfhOg;Gfs;> 

Gujq;fs;> epa+f;fpspf;fkpyq;fs; vd;gd fhzg;gLfpd;wd. ,f; fPo;g;gilfspd; 

fopT tpisnghUs;;fs; gy fhuzpfspy; jq;fpAs;sjhy; NtWgLfpd;wJ. 

mitahtd ,urhad fl;likg;Gk; ,urhad Mf;ff;$Wk; nehjpaq;fspd; 

fpilf;Fk; jfT> xl;rprd; fpilf;Fk; jd;ik> mit thOfpd;w thoplk; 

Nghd;witahFk;. 
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xl;rprd; fpilf;Fk; NghJ clw;fyq;fspDs; fhNghitjNuw;Wf;fs; 

mDNrgj;Jf;Fs;shFk; NghJ ,Wjpahd fopT tpisT CO2> ePu; MFk;. 

,it fhw;wpd;wpa Rthrj;jpw;F cl;gl;lhy; nghJthf ,yj;jpupf;fkpyk; 

cUthf;fg;gLfpd;wJ. 

nfhOg;Gf;fs; fhw;Ws;s mDNrgj;jpw;F cl;gLk; NghJ ,Wjp fopTg; 

nghUs;fshf CO2Tk; ePUk; MFk;. 

Gujq;fs; mtw;wpd; fl;likg;gpy; mkPd; $l;lq;fis nfhz;Ls;sjhy; Nkyjpf 

mkpNdh mkpyq;fspd; mDNrgj;jpd; NghJ mNkhdpah cUthf;fg;gLfpd;wJ. 

epa+f;fpspf;fkpyq;fs; iejurd; %yq;fis nfhz;Ls;sjhy; mtw;wpd; 

mDNrgj;jpd; NghJ fopTg;nghUshf mNkhdpah cUthf;fg;gLfpd;wJ. 

thoplk;> nehjpaq;fs; fpilf;fg;gLk; jd;ik vd;gtw;iw nghWj;J 

mNkhdpahthdJ a+upah> a+upf;fkpyk; Nghd;w Vida iejurd; fopTg; 

nghUl;fshf NkYk; khw;wg;gLfpd;wJ.   

iejurd; fopTfspw;Fk; mq;fpfs; tho;fpd;w #oYf;Fk; ,ilapyhd 

njhlu;G 

tpyq;Ffspy; iejurd; fopT nghUs;;fshf mNkhdpah> a+upf;fkpyk;> 

a+upah vd;gd fhzg;gLfpd;wd. ,t; NtWgl;l tbtq;fs; mtw;wpd; 

er;Rj;jd;ik> mtw;iw cUthf;Ftjw;fhd rf;jpr; nrytpy; fzprkhd 

mstpy; NtWgLfpd;wd. 

mNkhdpahthdJ cau; er;Rj;jd;ik nfhz;Ls;sjhy; mNkhdpahit 

fopg;gjw;F mjpfsT ePu; Njitg;gLfpd;wJ. vdNt ePupy; nghJthf 

tho;fpd;w mq;fpfshd vd;G kPd;fs; mNefkhd ePu;tho; Ks;se;jz;L 

mw;wit tpNrlkhf thw;Nga; Nghd;w ePu;tho; <&lfthopfs; Nghd;wd ePiu 

,yFthf ngw;Wf;nfhs;tjhy; mNkhdpahitf; fopf;fpd;wd. fopj;jYf;fhf 

mNkhdpait cUthf;Ftjw;fhd rf;jpr; nryT xg;gPl;lstpy; FiwthdJ.

jiutho; tpyq;Ffs; gpujhd fopTg;nghUshf mNkhdpahit fopg;gjw;F 

NghJkhd ePiu ngw;Wf; nfhs;s KbahJs;sJ. gjpyhf mNefkhd 

jiutho; tpyq;Ffshd Kiya+l;bfs;> epiwAlyp <&lfthopfs; vd;gd 

iejurd; fopTg;nghUshf a+upahitf; fopf;fpd;wd. a+upah er;Rj;jd;ik 

Fiwthd MdhYk; tpyq;Ffs; mNkhdpahtpypUe;J a+upahit cUthf; 

Ftjw;F mjpfsT rf;jpia nrytopf;f Ntz;Lk;. fly; tho; kPd;fspy; 

xd;whd Rwh> gpujhd iejurd; fopthf a+upahit fopf;fpd;wJ. ,J 

mtw;wpd; gpurhuz rPuhf;fj;jpw;fhf gad;gLfpd;wJ.

rpy jiutho; tpyq;Ffshd gwitfs; mNefkhd efUapu;fs;> jiuf;Fupa 

ej;ijfs;> g+r;rpfs; vd;gd gpujhd fopTg; nghUshf a+upf;fkpyj;ij 

fopf;fpd;wd. a+upf;fkpykhdJ xg;gPl;lstpy; er;Rj;jd;ikaw;wJk; nghJthf 
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ePupy; fiua KbahjJkhFk;. vdNt ,J ePupd; rpwpjsTld; Fiw 

jpz;k epiyahf fopf;fg;gLk;. Mifahy; mNkhdpahtpypUe;J a+upf; 

fkpyj;jpdJ cw;gj;jpf;F a+upahtpd; cw;gj;jpapYk; ghu;f;f mjpfsT rf;jp 

Njitg;gLfpd;wJ.

tpyq;Ffspd; fopj;jy; fl;likg;Gf;fspd; gy;tifik (Ez;fl;likg;G 

tpguq;fs; Njitapy;iy)

cly;Nkw;gug;G - rpy tpyq;FfspdJ fyq;fs; #oYld; Neubj; njhlu;gpy; 

fhzg;gl;L guty; %yk; fopTg;nghUs;;fis ntspNaw;Wfpd;wd. 

cjhuzk; - Cnidarians.

Rthiyf;fyq;fs; - ,it tpyq;fpdJ ntspg;Gwj;Jf;F jpwf;fpd;w FoYUf; 

fspdJ xU tiyg;gpd;dYf;F ,izf;fg;gl;l tpNrbj;j fopj;jy; fyq; 

fshFk;. 

cjhuzk; - jl;ilg;GOf;fs;

gprpu;

rpW
Fo

ha
; f
yk

;

Jt
huk

;

%
bf
;fy

k;

clw;Rtupy; jpwj;jy;

rpw;wpil ntspf;Fupa 

ghap

cU 5.34 Rthiyf;fyj;jpdJ fl;likg;G

fopePufk; - ,it gy;fyj;jhyhd rpW FohAUthd fl;likg;Gf;fs;. 

rpWFohapdJ xU Kid clw;Fopf;F jpwf;fg;gl;Lk; mjd; kWKid 

ntspg; Gwj;jpw;F jpwf;fg;gl;Ls;sd. cjhuzk; - mndyplhf;fs;     

ig

kapu;f;Foha; 

tiyg;gpd;dy;

clw;Fop

Nru;f;Fk; rpWFoha;

ntspj;Jthuk; 

cl;GwJthuk; 

cU 5.35 fopePufj;jpd; fl;likg;G
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ky;gP[pad; rpW Foha; - ,it FUjp epzePupy; mkpo;j;jg;gl;l rkpghl;L Rtl;bw; 

Fs; jpwf;fpd;w ePl;lg;gl;l koq;fpa KidAila rpW FohAUf;fshFk;. 

cjhuzk; - g+r;rpfSk; Vida jiuf;Fupa Mj;jpug;Nghlhf;fSk;. 

FUjp epzePu;

cg;G> ePu;> iejurd; fopTfs;

ky;gP[pad; 

rpWFoha;

kyk;> rpWePu;

Fjj;jpw;F

Neu;Fly;

cU 5.36 ky;gP[pad; rpWFoha;fs;

gRQ;Rug;gp / czu;nfhk;G Rug;gpfs; - jiyapy; tapw;Wg;Gwkhf fsj;jpw;F 

Kw;Gwkhf fhzg;gLfpd;w ,uz;L ngupa Rug;gpfs;. cjhuzk; - Crustaceans

tpau;itr; Rug;gpfs; - ,it cl;Njhypy; mike;Js;s RUz;l FohAUthd 

Rug;gpfshFk;. ,it tpau;itf; fhDld; ,izf;fg;gl;L Njhypd; Nkw;gug;gpy; 

Jisahf jpwf;fpd;wJ. cjhuzk; - kdpjdpd; Njhy; 

cg;Gr;Rug;gpfs; - ,it Nkyjpf cg;ig fopf;fpd;w fz;fSf;F mUfpy; 

mike;Js;s Nrhbahd Rug;gpfshFk;. cjhuzk; - fly;tho; gwitfSk; 

fly;tho; efUapu;fSk; 

rpWePufk; - ,it vy;yh Ks;se;jz;Ls;s tpyq;FfspdJk; gpujhd fopj;jy;> 

gpurhuz rPuhf;fj;jpw;Fupa mq;fkhFk;. 

kdpj rpWePu;j; njhFjp

kdpj rpWePu;j; njhFjpahdJ ,uz;L rpWePufq;fs;> 2 rpWePu;f;fhd;fs;> 

rpWePu;g;ig> rpWePu;top vd;gtw;iwf; nfhz;Ls;sJ. ,tw;wpdJ gpujhd 

njhopy;fs; gpd;tUk; ml;ltizapy; nfhLf;fg;gl;Ls;sd. 

gFjp gpujhd njhopy;

rpWePufk; gpurhuz rkepiyiaAk;> mkpyfhu rkepiyiaAk; 

NgZk; nghUl;Lk; fopTg;nghUs;;fisf; fopg;gjw;fhfTk;  

rpWePiu cw;gj;jp nra;jy;.

rpWePu;f;fhd; rpWePufj;jpypUe;J rpWePiug;ngw;W mjid rpWePu;g;igf;F 

mDg;Gjy;.

rpWePu;g;ig rpWePupidj; jw;fhypfkhf Nrkpj;jy;
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rpWePu;top rpWePu;g;igapy; Nrkpf;fg;gl;l rpWePiu clypypUe;J  

ntspNaw;Wtjw;fhd ghijia toq;Fjy;.

cU 5.37 kdpj rpWePu;j; njhFjpapdJ gFjpfs;

fPo;g;ngUehsk;
rpWePufk;

ngUehb

rpWePu;f;fhd;

rpWePu;g;ig

rpWePu;top

rpWePufq;fspd; miktplk; 

2 rpWePufq;fSk; gpw;gf;f tapw;Wg;Gwr; Rtupy; Ks;se;jz;L fk;gj;jpd; 

xt;nthU gf;fj;jpw;Fk; xd;whf Rw;Wtpupf;F gpd;dhf gpupnkd;jfl;Lf;F 

fPohf mike;Js;sJ. tyJ rpWePufk; ,lJ rpWePufj;jpYk;; ghu;f;fr; 

rw;Wjho;thf cs;sJ.

FUjp tpepNahfk; 

rpWePufq;fs; ngUehbapypUe;J rpWePuf ehbfspD}lhf FUjpia ngw;Wf; 

nfhs;tJld;> rpWePuf ehsq;fs; kPz;Lk; FUjpia fPo;g;ngUehsj;jpDs; 

jpwf;fpd;wd.

rpWePufj;jpdJ nkhj;jf; fl;likg;G

rpWePufkhdJ nfhOg;gpdJ Xu; jpzpthy; xU epiyapy; itf;fg;gl;Ls;s 

mtiu tpj;J tbtkhd mq;fkhFk;. ,it ,uz;L ehu;njhLg;gpioaj;jhy; 

#og;gl;Ls;sd. rpWePufj;jpdJ neLf;F ntl;L Kfj;jpy; ntw;Wf;fz;zhy; 

Gyg;glf;$ba ,ioaq;fspdJ %d;W gug;Gf;fs; cs;sd. ,jpy; ntspg;Gwkhf 

ehu; ciwAk;> rpWePuf Nkw;gl;ilAk;> cl;Gwkhf rpWePuf ikatpioaKk; 

fhzg;gLfpd;wd. Nkw;gl;il> ikatpioak; vd;gd FUjpf;fyd;fspdhy; 

tpepNahfpf;fg;gl;Ls;sJld; fopj;jy; rpWFoha;fspdhy; neUf;fkhf 

nghjpahf;fg;gl;Ls;sJ. fyd;Nfhsq;fspd; ,Uf;if fhuzkhf rpWkzp 

AUthdjhf fhzg;gLfpwJ. ikatpioakhdJ rpWePuf gpukpl;Lf;fis/ 
$k;gfq;fisf; nfhz;bUf;fpd;wik mjw;F tupnfhz;l Njhw;wj;ijf; 
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nfhLf;fpd;wJ. gpukpl;Lf;fspy; cr;rpfs; rpWePuf rpk;gpfspd; Clhfr; rpWePuf 

,Lg;Gg; gFjpf;F ePl;lg;gl;Ls;sd. rpWePuf ,Lg;ghdJ rpWePu;f; fhdpDs; 

nry;fpd;wJ. rpWePuf ehb> rpWePuf ehsk; vd;gd ,Lg;gpD}lhf nry;fpd;wd. 

cU 5.38 kdpj rpWePufj;jpdJ neLf;Fntl;LKfj; Njhw;wk;

rpWePuf ehb

rpWePuf ehsk;

rpWePu;f;fhd;

rpWePuf Nkw;gl;il

rpWePuf ikatpioak;

rpWePuf ,Lg;G

  

rpWePufj;jpapd; fl;likg;G

rpWePufj;jpapdJ fl;likg;Gf;FupaJk;> njhopw;ghl;bw;FupaJkhd myF 

rpWePufj;jp ahFk;. xt;nthU rpWePufj;jpYk; kpy;ypad;fspw;Fk; mjpfkhd 

rpWePufj;jpfs; fhzg;gLfpd;wd. rpWePufj;jpfspy; 2 tiffs; fhzg;gLfpd;wd. 

mit ahtd> Nkw;gl;ilf;Fupa rpWePufj;jpfs; ikatpioamaYf;Fupa 

rpWePufj;jpfs; MFk;. 

xU rpWePufj;jpahdJ xU jdpahd ePz;l rpW FohiaAk;> fyd; Nfhsk; 

vdg;gLk; kapu;j;Jis Foha;fspd; xU ge;ijAk; nfhz;Ls;sJ. rpW Foha; 

MdJ xU me;jj;jpy; %lg;gl;Lf; fyd;Nfhsj;ijr; #o;e;J Nghkdpd; 

ciwia cUthf;Ffpd;wJ. rpWFohapdJ kw;iwa me;jkhdJ Nru;f;Fk; 

fhDld; ,izf;fg;gl;Ls;sJ. 

rpWFoha; MdJ gpd;tUtdtw;iw nfhz;Ls;sJ.

 y Nghkdpd; ciw 

 y mz;ik kbe;j rpWFoYU

 y vd;Nyapd; jlk;

 y Nra;ik kbe;j rpWFoYU
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rpWePufj;jp

Nghkdpd; ciw

fyd; Nfhsk;

ntspf;fhT Gd;dhb

mz;ik kbe;j rpWFoYU

cl;fhT Gd;dhb

vd;Nyapd; jlk;

Nru;f;Fk;fhd;

Nra;ik kbe;j 

rpWFoha;

Rw;way; Foha;f;Fupa 

kapu;j;Jis Foha;

cU 5.39 rpWePufj;jpAk; mjDld; njhlu;ghd FUjpf; fyd;fSk;

thrhnuf;lh

Nghkdpd; ciw (fyd;Nfhs ciw)

,J rpWePufj;jpapd; rpW FohAUthd fl;likg;gpdJ tpuptile;j %lg;gl;l 

me;jkhFk;. ,J xU fpz;z tbtkhd ,ul;il RtUila fl;likg; 

ghFk;. Nghkdpd; ciwapd; cl;Gwgil tbfl;lYf;F tpNrlkhf;fg;gl;l 

jl;ilahd Nkyzp fyq;fspd; xU jdpahd gilia nfhz;Ls;sJ. 

Nghkdpd; ciwapd; ntspg;Gwkhd vspa nrjpy; Nkyzpia  

nfhz;Ls;sJ. cl;Gwkhd> ntspg;Gwkhd gilfSf;fpilapyhd ntsp 

ciw ,ilntsp vdg;gLfpd;wJ. ,J fyd;Nfhs tbjputj;jpid ngw;Wf; 

nfhs;s nghWg;ghf cs;sJ. fyd;Nfhs tbjputkhdJ rpWePufj;jpapd; 

%d;W gpujhd FohAUthd gFjpfspD}lhf nry;fpd;wJ. mjhtJ mz;ik 

kbe;j rpWFoYU> vd;Nyapd; jlk;> Nra;ik kbe;j rpWFoYU.

fyd; Nfhsk;

fyd;NfhskhdJ> Nghkdpd; ciwahy; #og;gl;l kapu;j;Jisf; Foha; 

fspd; xU ge;jhFk;. rpWePufj;jpf;F cl;fhT Gd;dhbapy; ,Ue;J FUjpahdJ 

tpepNahfpf;fg;gLfpd;wJ. fyd; Nfhsj;jpypUe;J mg;ghy; nry;fpd;w 

FUjpf;fyd;> ntspf;fhT Gd;dhbahFk;. ntspf;fhT Gd;dhbahdJ 

cl;fhT Gd;dhbapYk; ghu;f;f rpwpa tpl;lj;ij nfhz;Ls;sJ. ,j; jpupghdJ 

mjPj tbfl;lYf;fhf fyd;Nfhsj;jpy; FUjpaKf;fj;ij mjpfupg;gjw;F 

,d;wpaikahjJ. 

ntspf;fhT Gd;dhbahdJ 2 kapu;j;Jisf;Foha; tiyg;gpd;dy;fis 

cUthf;Ffpd;wJ. xd;W Rw;way; Foha;f;Fupa FUjpkapu;j;Jis 

Foha;fis cUthf;fp mz;ik> Nra;ik kbe;j rpWFoYUf;fis #o;e;J 

fhzg;gLfpd;wJ. kw;iwa tiyg;gpd;dyhd th]hnuf;lhtpid cUthf;fp 

,J vd;Nyapd; jlj;ijr; #o;e;J ikatpioaj;ij Nehf;fp ePl;lg;gl;Ls;sJ.
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cl;fhT Gd;dhb ntspf;fhT Gd;dhb

fyd;Nfhsk;

Nghkdpd; ciw

mz;ik kbe;j rpWFoYU

cU 5.40 fyd;NfhsKk; Nghkdpd; ciwAk;

mz;ik kbe;j rpWFoYU

,J Nra;ik kbe;j rpWFoYUtpYk; ghu;f;f xg;gPl;lstpy; ePz;lJk;> 

mfykhdJk; MFk;. ,J vspa Nkyzpapdhy; mzpaplg;gl;Ls;sJ. ,J 

fyd;Nfhs tbjputj;jpypUe;J gjhu;j;jq;fspd; Nju;Tf;Fupa kPs; mfj;JwpQ; 

rYf;fhf (Nghrizg; gjhu;j;jq;fs;> mad;fs;> ePu;) tpNrlkhf tbtikf; 

fg;gl;Ls;sJ.

vd;Nyapd; jlk;(ikatpioaj;jlk;)

,J vspa Nkyzpahy; mzpaplg;gl;l VWfpd;w Gak;> ,wq;Ffpd;w Gak; 

vd;gtw;iwf; nfhz;l rpWePufj;jpapd; "U'' tbtkhd gFjpahFk;. vd;Nyapd; 
,wq;F jlj;jpdJ mftzpahdJ ePupdJ RahjPd mirit mDkjpg;gij 

ePu; kPs; mfj;JwpQ;rYf;fhf tpNrlkhf tbtikf;fg;gl;Ls;sJ. Mdhy; 

n`d;Nyapd; VWjlj;jpd; mftzp ePiu CLGftpLtjpy;iy. 

Nra;ik kbe;j rpWFoYU

,J vspa Nkyzpahy; mzpaplg;gl;Ls;sJ. ,J jdpj;Jtkhd mad;fs;> ePu; 

vd;gtw;wpdJ Nju;Tf;Fupa kPs; mfj;JwpQ;rYf;fhf tpNrlkhf;fg;gl;Ls;sJ. 

,J Nru;f;Fk; fhdpid milfpd;wJ. 

rpWePu; cUthf;fj;jpd; gpujhd gbfs;.

rpWePu; cUthf;fj;jpy; gq;F nfhs;fpd;w 3 nrad;Kiwfspy; KjyhtJ>

 y mjPj tbfl;ly;

 y Nju;Tf;Fupa kPs; mfj;JwpQ;ry;

 y Ruj;jy;
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mjPj tbfl;ly;

 y Nghkdpd; ciwapd; (fyd;Nfhs ciwapd;) FopapDs; cau; mKf;fj;jpd; 

fPo; FUjpahdJ tbf;fg;gLjy; mjPj tbfl;ly; vdg;gLk;.

 y tbfl;lyhdJ fyd; Nfhsj;jpd; kapu;j;Jisf; Foha; Rtupd; ClhfTk; 

Nghkdpd; ciwapd; cl;Gw RtupD}lhfTk; eilngWfpd;wJ. 

 y fyd; Nfhsj;jpd; FUjpkapu;j;Jisf; Foha;fs; Jis nfhz;lit 

Nghkdpd; ciwapd; mftzpapd; fyq;fs; rpwpa gUkd; nfhz;l 

%yf;$Wfs;> mad;fspd; tbfl;lYf;fhf tpNrlkhf;fg;gl;Ls;sJ. 

,t;thwhd rpwj;jyiljy;fs; FUjpkapu;j;Jisf; Foha; Rtu;fspD}

lhf Nghkdpd; ciwf;Fs; ePu;> rpwpa fiuaq;fspdJ flj;Jifia 

mDkjpf;fpd;wJ. Mdhy; ngupa gUkd; fhuzkhf FUjpf;fyq;fs;> 

FUjpr; rpWjl;Lf;fs;> KjYU Gujq;fs; Nghd;w ngupa %yf;$Wfs; 

Nghkdpd; ciwapDs; flj;jg;gLtjpy;iy. 

 y Nghkdpd; ciwapYs;s tbjputkhdJ fdpAg;Gf;fs;> mkpNdh 

mkpyq;fs;> FSf;Nfh];> tpw;wkpd;fs;> iejurd; fopTfs;> Vida rpwpa 

%yf;$Wfs; vd;gtw;iwf; nfhz;Ls;sJ. fyd;Nfhs tbtjputj;jpdJ 

cs;slf;fkhdJ FUjpf;fyq;fs;> rpWjl;Lf;fs;> KjYUg; Gujq;fs; 

vd;gtw;iw nfhz;buhj KjYUtpd; cs;slf;fj;ij xj;jJ.

Nju;Tf;Fupa kPs; mfj;JwpQ;ry;

 y gad;juf;$ba %yf;$Wfs;> mad;fs;> ePu; vd;gd fyd;Nfhs tbjputj; 

jpypUe;J kPsg;ngwg;gl;L rpw;wpil ntspf;Fupa ghapapid kPs mile;J 

gpd;G rpW Foha;fspdJ kapu;j;Jisf;Foha; tiyg;gpd;diy milfpd;w 

nraw;ghL Nju;Tf;Fupa kPs mfj;JwpQ;ry; vdg;gLk;. 

 y fyd;Nfhs tbjputj;jpypUe;J FUjpf;Fs; kPs mfj;JwpQ;rypy; 

ngUk;gFjp kbj;j rpWFoha;fspy; eilngWfpd;wJ. mad;fs;> 

ePu;> Kf;fpaj;Jtk;tha;e;j Nghrizg; gjhu;j;jq;fs; vd;gd Muk;g 

tbjputj;jpypUe;J capu;g;ghd my;yJ ke;jkhd nfhz;Lnry;yy; 

Clhf kPs mfj;JwpQ;rg;gLfpwd. 

Ruj;jy;

 y fopTfs; cl;gl clYf;F Njitapy;yhj gpwnghUl;fs;> gjhu;j;jq;fs; 

vd;gd Rw;way; rpW Foha;f;Fupa kapu;j;Jisf;Foha;fs;> ,ioag;ghapfs; 

vd;gtw;wpypUe;J ntspNaw;wg;gl;L tbjputj;jpDs; nry;fpd;w nraw;ghL 

Ruj;jy; vdg;gLk;. 

 y Ruj;jy; Njitg;gLfpd;wJ Vnddpy; ,t;thwhd gjhu;j;jq;fs; FWfpa 

Neuj;jpd; fhuzkhf KOtJk; tbfl;lg;glhky; fyd;Nfhsj;jpy; ,it 

Njq;Ffpd;wd. 
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 y tbjputj;jpDs; Ruf;fg;gLfpd;w gjhu;j;jq;fshtd H+, NH3, fpupahw;wpd; 
kUe;Jfs; (cjhuzk; : ngd;rpypd;> m];gpwpd;)> Nkyjpfkhd K+ , H+> NH3 
,dJ rpWFoha;f;Fupa Ruj;jyhdJ rpWePupy; NH4

+ ,dJ cUthf;fj;ij 

Vw;gLj;Jtjhy; FUjpapy; rhjhuz pH I NgZtjw;F ,J Kf;fpakhdJ. 

NH3  MdJ H+ cld; ,ize;J NH4
+ I cUthf;Ffpd;wJ.

 y Ruj;jyhdJ mz;ik> Nra;ik kbe;j rpW FoYUf;fspy; eilngW 

fpd;wJ. Ruj;jy; MdJ miktplk; my;yJ gjhu;j;jj;ijg; nghWj;J 

capu;g;ghdjhfNth my;yJ ke;jkhdjhfNth ,Uf;fyhk;. 

rpWePu; Mf;fr; nraw;ghL

Nghkdpd; ciwapd; fyd;NfhstbjputkhdJ FUjpf;fyq;fs; 

rpWjl;Lf;fs;> ngupa %yf;$Wfs; vd;gtw;iwj; jtpu FUjpapYs;s vy;yhg; 

gjhu;j;jq;fisAk; nfhz;bUe;J mz;ik kbe;j rpWFoYUtpw;F flj;J 

fpd;wJ. ,g;gFjpapy; Muk;g tbjputj;jpypUe;J mad;fs;> ePu; Kf;fpaj;Jtkhd 

Nghrizg;gjhu;j;jq;fs; vd;gtw;wpd; Nju;Tf;Fupa kPsmfj;JwpQ;ry; 

eilngWfpd;wJ. Nghridg;gjhu;j;jq;fs; tpNrlkhf FSf;Nfh];> mkpNdhmkp 

yq;fs; vd;gd rpw;wpilntspfSf;Fupa gha;kj;jpw;F capu;g;ghff; nfhz;L 

nry;yg;gLfpd;wd. rpWFoha;fspd; mftzpf;fyq;fs; Na+ mad;fis  

rpw;wpilntspf;Fupa gha;kj;jpDs; capu;g;ghff; flj;Jfpd;wd. rpWF 

oha;fSf;F ntspNa fw;wad;fspd; ,t;thwhd flj;jy; Cl- ,dJ ke;jkhd 

fle;Jifia Vw;gLj;Jfpd;wJ. mz;ik kbe;j rpWFoYU ke;jkhd  

nfhz;Lnry;yyhy; K+  IAk; mjpfsT  HCO3
- mad;fisAk; kPs mfj;J 

wpQ;Rfpd;wJ. tbjputj;jpy;  HCO3
- ,d; kPsmfj;JwpQ;ry; clw;ghapapy; pH 

,d; rkepiyf;F gq;fspg;Gr;nra;fpd;wJ. tbjputj;jpypUe;J fiuaq;fs; rpw;wp 

ilntspf;Fupa ghapf;F mirAk; NghJ ePuhdJ gpurhuzj;jhy; ke;jkhf 

kPs mfj;JwpQ;rg;gLfpd;wJ. tbjputj;jpypUe;J ePupd; kPsmfj;JwpQ;rypd; 

ngUk;gFjp ,t;tplj;jpy; eilngWfpd;wJ. tbjputkhdJ mz;ikkbe;j 

rpWFoYUtpD}L flj;jg;gLk;NghJ tbjputj;jpDs; jdpj;Jtkhd gjhu;j; 

jq;fspd; Ruj;jy; eilngWfpd;wJ. rpWFohapdJ mftzpf;fyq;fs; H+   

(capu;g;ghd flj;jyhy;)> NH3 (ke;jkhd nfhz;Lnry;yypd; %yk;) vd;gtw;iw  

rpWFohapd; cs;splj;jpDs; Ruf;fpd;wJ. Ruf;fg;gl;l NH3 MdJ xU 

jhq;fyhf (buffer) njhopw;gl;L H+ cld; Nru;e;J NH4
+ cUthf;fg;gLfpd;wJ. 

Nkyjpfkhf <uypy; mDNrgj;jpw;F cs;shd eQ;Rfs;> kUe;Jfs; Nghd;w 

rpy gjhu;j;jq;fs; mz;ik kbe;j rpW FoYUtpd; cs;splj;jpDs; capu;g;ghf 

Ruf;fg;gLfpd;wd. ePupd; kPsfj;JwpQ;ry;> NtWgl;l gjhu;j;jq;fspd; Ruj;jy; 

vd;gtw;wpd; tpisthf mz;ik kbe;j rpWFoYUtpD}lhf tbjputkhdJ 

flj;jg;gLk;NghJ tbjputk; mjpfsT nrwpthf;fg;gLfpd;wJ. 
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tbjputkhdJ n`d;Nyapd; ,wq;Fj;jlj;jpD}lhf mirAk;NghJ gpurhuzk; 

%yk; ePupd; ke;jkhd kPs mfj;JwpQ;ry; eilngw;W tbjputkhdJ NkYk; 

mjpfkhf nrwpthf;fg;gLfpd;wJ. tbjputkhdJ n`d;Nyapd; tistpD}

lhf n`d;Nyapd; jlj;jpd; VWGaj;ij milfpd;wJ. VWGak; ePupid 

CLGftpLtjpy;iy. vdNt ePupd;; kPs;mfj;JwpQ;ry; eilngWtjpy;iy. 

Mdhy; ,g;gFjpapy; NaCl ,d; fzprkhd msT kPsmfj;JwpQ;ry; 

eilngWfpd;wJ. mjpfsT Na+ capu;g;ghd nfhz;Lnry;yyhy; 

rpw;wpilntspf;Fupa ghapapDs; flj;jg;gLfpd;wJ. ePu; my;yhj NaCl ,d; 
,og;gpd; tpisthf tbjputkhdJ Nra;ik kbe;j rpWFoYUit Nehf;fp 

mirAk; NghJ tbjputk; kpfTk; Ijhff; fhzg;gLfpd;wJ. 

Nraikkbe;j rpWFoYUthdJ clw;ghapapy; K+, NaCl ,d; nrwpit 

xOq;fhf;Ftjpy; Kf;fpagq;F tfpf;fpd;wJ. clypd; Njitf;F Vw;g 

,g;gFjpapy; tbjputj;jpDs; Ruf;fg;gLfpd;w K+ ,d; msT (capu;g;ghd  

nfhz;L nry;yyhy;)> tbjputj;jpypUe;J kPs mfj;JwpQ;rg;gLfpd;w NaCl ,d; 
msT (capu;g;ghd nfhz;Lnry;yyhy;) vd;gd NtWglyhk; Nra;ikkbe;j 

rpW FoYUthdJ H+ ,d; Rug;G> HCO3
- ,d; kPs mfj;JwpQ;ry; vd;gtw;iwf; 

fl;Lg;gLj;Jtjhy; pH ,d; xOq;fhf;fj;jpYk; gq;fspg;Gr; nra;fpd;wJ. 

Nra;ikkbe;j rpWFoYUtpy; ADH (rpWePu;g; ngUf;f vjpu; XNkhd; ) 

,d; nry;thf;fpdhy; ePupd; ke;jkhd kPsfj;JwpQ;ry; mjpfupf;fg;gl;L  

nrwpthd rpWePu; cUthf;fg;gLfpd;wJ. mjpupdy; Rug;gpapdhy; Ruf;fg;gL 

fpd;w myl];Nuhd; Na+ ePupdJ kPsmfj;JwpQ;rypd; mjpfupg;igAk;> K+ 

fopj;jiyAk; J}z;Lfpd;wJ. Nra;ik kbe;j rpWFoYUtpd; ,t;tb 

jputkhdJ ,Wjpahf Nru;f;Fk; fhdpDs; nry;fpd;wJ. 

tbjputkhdJ Nru;f;Fk; fhdpd; topahf flj;jg;gLk;NghJ tbjputk; 

nrwpthf;fg;gl;L rpWePu; cUthf;fg;gLfpd;wJ. ,g;gFjpapy; ADH ,d; 
nry;thf;fpdhy; ePupd; kPsfj;JwpQ;rYk; mjpfupf;fg;gl;L rpWePu; kpfTk;  

nrwpthf;fg;gLfpd;wJ. my;l];uNuhd; XNkhd; MdJ Nru;f;Fk; fhdpy; Na+ 

,d; capu;g;ghd kPsfj;JwpQ;riyAk; ePupd; ke;jkhd kPsfj;JwpQ;riyAk; J}

z;Lfpd;wJ. ,g;gFjpapy; tbjputj;jpy; cau; a+upahtpd; nrwptpd; fhuzkhf 

rpwpjsT a+upah rpw;wpil ntspf;Fupa ghapf;Fs; gutyilfpd;wJ. Nru;f;Fk; 

fhdpy; tbjputj;jpdJ ,Wjpr;nraw;ghL rpWePiu cUthf;Fjy; MFk;. 

Ijhd rpWePupd; cUthf;fj;jpd; NghJ rpWePufkhdJ gpurhuzk; %yk; 

kPsmfj;JwpQ;rg;gl Ntz;ba ePupid mDkjpf;fhJ cg;Gf;fis capu;g;ghf 

kPsmfj;JwpQ;Rfpd;wJ. 
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cU 5.41 rpWePufj;jpapy; NtWgl;l %yf;$Wfs;> mad;fspdJ kPsfj;JwpQ;ry;> Ruj;jy; 

Nru;f;Fk; fhdpy; rpWePu; cUthf;fk; 

mz;ik kbe;j 

rpWFoYU

vWGaj;jp 

Dila 

jbj;j 

gFjp
Nru;f;Fk; 
fhd;

vWGaj;jp 
Dila 
nky;ypa 
gFjp

ikatpioak;

Nra;ik kbe;j 

rpWFoYU

tbjputk;;
capu;g;ghd nfhz;Lnry;yy;

ke;jkhd nfhz;Lnry;yy;

tbjputk; ePu; cg;Gf;fs; (NaCl 
kw;Wk; Vidait)> H+ , HCO3

-> 

FSf;NfhR> a+upah> mkpNdhmkp 

yq;fs;> rpy kUe;Jg; gjhu;j;jq;fs;
Nkw;gl;il

n`d;nyapd; 

jlj;jpd; ,wq;F 

Gak;

rpWePfuj;jpd; njhopw;ghLfspd; XNkhd;fspd; gq;F

 cU 5.42 ADH My; FUjpapd; gpurhuz mKf;fKk; rpWePufj;jpy; ghapapd; itg;Gk; 

rPuhf;fg;gly;

FUjp gpurhuz mKf;fj;jpd; mjpfupg;G

guptf;fPopd; gpurhuz thq;fpfs;

gpw;fgr;Rug;gpia J}z;Ljy;

rpWePufq;fs;

Nra;ik kbe;j rpWFoYU> Nru;f;Fk; 

fhdpy; ePu; kPs; mfj;JwpQ;ry; mjpfupg;G

guptf;fPo; jhf;fj;ij 

gpwg;gpj;jy;

ePiu mUe;Jjy; FUjp 

(Osmolarity) gpurhuzj;ij 

Fiwf;fpd;wJ

ADH Rug;G mjpfupj;jy;

e
pN
u
h
j
pj
;j
y
;

_
+

FUjp gpurhuz mKf;fk; rhjhuz epiyf;F 

jpUk;Gjy; (300 mOsm /L)
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rhjhuz FUjp mKf;fKk; 

fdtsTk;

Gd;dhbfs; RUq;Ftjhy;> 

FUjp mKf;fk; mjpfupj;jy;

Nra;ik kbe;j rpWFoYU 

tpy; mjpfsT Na+, H2O kPs 
mfj;JwpQ;rg;gly;> FUjp 

mjpfupg;G

my;nlh];nuNuhd;

mjpudpy; Rug;gp

md;[pNahnud;rpd; II

Angiotensin khw;Wfpd;w 

nehjpak;

md;[pNahnud;rpd; I

<uypy; ,Ue;J
md;[pNahnud;rpNdh[d;;

nudpd; 

fyd; Nfhsr; re;jp cgfuzk; 

nudpd; I tpLtpj;jy;

fyd; Nfhs cgfuzj; 

jpy; cs;s thq;fpfs; 

mKf;fk; or fdtstpd; 
Fiwit ,dk; fhZfpd; 

wd.

FUjp mKf;fk; FUjpapd; 

fdtsT Fiwtiljy; 

(eg - ePupog;G or FUjp 
,og;G)

cU 5.43 nudpd;> md;[pNahnud;rpd;;> my;l];uNwhd; Mfpatw;wpd; njhFjpahy; 

FUjpapd; fdtsT kw;Wk; FUjp mKf;fk; Mfpad rPuhf;fg;gly;
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xU rPu;j;jplepiyapy; rpWePufj;jpd; gq;F

 y clw;ghapapy; fdpAg;G mad;fs;;> ePu;rkdpiy vd;gtw;iw Ngzy; 

(gpurhuz rPuhf;fk;)

 y clypy; ,Ue;J er;Rj;jd;ikahd fopTg;nghUl;fspd; fopj;jy; 

 y mkpy fhu rkdpiyapd; Clhf FUjp pH ,d; xOq;fhf;fk; 

 y FUjpapd; fdtsT> FUjp mKf;fj;ij fl;Lg;gLj;jy; 

 y nrq;FUjp fyq;fspd; cw;gj;jpia J}z;Lfpd;w vupj;jpNuhnghapl;bd; 

XNkhdpd; Rug;G

 y FUjp mKf;fj;jpd; fl;Lg;ghl;by; Kf;fpaj;Jtk; ngWfpd;w nehjpakhd 

nudpd; cw;gj;jpAk; Rug;Gk;.

kdpj rpWePu; njhFjpAld; njhlu;ghd xOq;fPdq;fs;

rpWePu;g;ig> rpWePuf fw;fs;

rpWePupy; rhjhuzkhf cs;s rpWePu; cs;slf;fq;fspdJ (toikahd 

ngh];;Ngw;Wf;fSk; xf;rNyw;Wf;fSk;) gbtpd; fhuzkhf ,it 

cUthf;fg;gLfpd;wd. ,it rpWePuf fw;fs; (Renal calculi) vdTk; 

miof;fg;gLfpd;wd. 

fhuzq;fs; 

 y NghJkhd msT jputq;fs; mUe;jhikapd; fhuzkhf clypypUe;J 

ePu; ,of;fg;gly;;. 

 y rpWePupd; fhuj;jd;ik (Alkaline nature) 

 y rpWePupd; pH I khw;wf;$ba njhw;Wf;fs;

 y mDNrg epge;jidfs;

 y FLk;g Neha; tuyhW

jLf;Fk; topKiw

 y mjpfsT ePupid mUe;Jjy;.

rpWePufr;; nraypog;G

rpWePufk; rupahf njhopy;gl Kbahj epiyapd; fhuzkhf ,J Vw;gLfpd;wJ. 

vdNt fopTg;nghUs;fSk; Nkyjpf ghapAk; FUjpapy; Njf;fkilfpd;wJ. 
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rpWePufk; nraypog;gpw;fhd fhuzq;fs;

 y ePupopT

 y cau;FUjp mKf;fk;

 y FLk;g Neha; tuyhw;iw nfhz;Ls;s epiy

 y tajhjy; (Gelting older)

ehl;gl;l rpWePuf Neha;  (CKD)

fhyg;Nghf;fpy; rpWePufj;jpd; njhopy;ghL gbg;gbahf ,of;fg;gLfpd;w xU 

epyik ,JthFk;. rpWePufk; nraypog;gpw;F gy fhuzq;fs; fhzg;gL  

fpd;wd. 

CKD ,d; jLg;G

 y jho; cg;G> jho; nfhOg;G czit gpd;gw;wy;

 y rupahd clw;gapw;rpia nra;jy;

 y Neha;f;fhd gupNrhjizfis xOq;fhf Nkw;nfhs;sy;  

 y Gifj;jiy jLj;jy;

rpWePuf Eifg;G

rpWePu; nraypog;ig nfhz;l NehahspfSf;F rpWePuf Eifg;G nra;ag;gL 

fpd;wJ. ,J nraw;if Kiwapdhy; FUjpapy; ,Ue;J fopTg;nghUs;;fs;> 

Nkyjpf fiuaq;fs;> er;Rf;fs; vd;gtw;iw mfw;Wfpd;w xU nraw;ghlhFk;. 

,yq;ifapy; mwpag;glhj (etiology) Neha;f;fhd mwptpaiyf; nfhz;l 

ehl;gl;l rpWePufNeha; (CKDu)

 y ,J fhyg;Nghf;fpy; rpWePufj;jpd; njhopy;ghl;il gbg;gbahf ,of;fr; 

nra;fpd;w xU epiyahFk;. CKDu tpdJ %yfhuzk; ,d;Dk;  

jpl;ltl;lkhf jPu;khdpf;fg;gltpy;iy. vdNt ,J ~~mwpag;glhj  

Neha;f;fhd mwptpaiyf; nfhz;l ehl;gl;l rpWePuf Neha; (CKD)" 
vd miof;fg;gLfpwJ. MdhYk; ,J ePz;lfhy rpWePuf NehapdJ 

xU NtWgl;l tbtkhFk;. CKD MdJ ePupopT> cau;FUjp mKf;fk;> 

ghuk;gupa xOq;fPdq;fs;> rpWePu;ghij gpur;rpidfs; Nghd;w toikahd 

ghjpg;G fhuzpfSld; njhlu;GilaJ.

 y NehapdJ Muk;gk; mwpFwpfs; ,y;yhJ fhzg;gLfpd;wJ. Nehahsp  

rpfpr;iria NjLfpd;w Neuj;jpy; rpWePufkhdJ kPsKbahj Nrjj;jpd; 

xU epiyia - KbT epiy (ESRD) ,id mile;JtpLfpd;wJ. 
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 y ,yq;ifapy; Muk;gj;jpy; CKDu tlkj;jpa khfhzk; (kjthr;rp> fg;gpl;b 

nfhyht> gjtpah> nkjpupfpupa gFjpfs;)> Cth fpuhe;JU Nfhl;Nl, fpof;F 
khfhzq;fs; (njfpaj;j fz;ba),  Nghd;wtw;wpy; fpuhkg;Gw r%fq;fspilNa 

fhzg;gl;lJ. CKDu MdJ tlNkw;F> njw;F> kj;jpakhfhzq;fspYk;  

jPtpdJ tlkhfhzj;jpdJ rpy gFjpfspYk; mwpf;ifg;gLj;jg;gl;Ls;sJ.

CKDu  ,dJ fUJNfhSf;Fupa fhuzq;fs;

CKDu ,dJ fhuzk; gyjug;gl;ljhf fhzg;gLfpd;wJ. 

 y czT> ePupd; Clhf Mrdpf; (As)> fl;kpak; (Cd) Nghd;w ghu cNyh 

fq;fs; / cNyhfg; Nghypfs; cs;nsLf;fg;gLjy;. 

 y czTfis jahupg;gjw;fhf Fiwe;j juKila ghj;jpuq;fis gad;gLj; 

Jjy;.

 y ePupy; cau; GNshiul; kl;lk;

 y gPilehrpdpfSf;F ntspf;fhl;lg;gly;

 y gpwg;Gupikapay; fhuzpfs; 

 y Nghrizf; FiwTk;> ePufw;wYk;.
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Notes :

This is to acknowlwdge that some of the diagrams used in the book have been taken 
form various cletronic sources using internet. This book is not published to make 
profit and sold only to cover cost.

The resource book is prepared according to the subject content and learning outcomes 
of the G.C.E. (A/L) Biology new syllabus which is implenented from 2017.

The Conyent of this Resource book declares yhe limiration of G.C.E. (A/L) Biology 
new syllabus which is implemented form 2017.
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