LIFE SCIENCE
TEST -7
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c appoiqfs; kwk;, df $1tKk;
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c apbsp;, dgngUffk;

c applgf sl ; t hofi f Rowpw;gw&tsurp Kjprrp , dgngUf f k; kwik;
, WG Mf@a epolfs; fhz ggLf @wd. , dngUffk; vdgJ mldj.,l cappiqfs ;
mbggi | gz ghFk; , e c apay; erbotpl %yk; caphps; jqfs; afi
cUthfFfrdwd , INa; c apbs; t sueJ ijralle; gn,_,dgngUft erbO;
nfHudpnd. ,tthaf>  dgnguff] |dhy_ row ) ;  njhurp WagltJlid;
c apol qf s P IN kthH_fSk thWfpiv\d ,ej khWghLfs;c apqfsp;jfti kgG
kwWk; guz hkjjmpfF mjjpah rakhdi t MFk

, dgngUff Ki wfs;

ol ;
s
t
d

i MfspY ks bvd;V. , ubgghy; Muvd.V c wgjjp
, dgngUff myFfs; cUthfk; mit iz
'camf)s cUthy; Ngdw mbggi | g; gz

KWK ; gWKﬂgngUffk vDk;, U ngUk;, dggng
U ngwNahuny ; , drnry; c Ut hffk; , dwei In

;  (Asexual reproduction) vdgglLk; ,jd;
c V\gj”ath Na;c ;kungh jdt hf , UfFFk; cly;nryfsp; New nry;gFgG
(Amitosis) myyJ ki wKfr; nrygFgG (Mitosis) Ki wisg;ei IngWjhy;,d clyhy;
N hdWk; , dgngUf f k; (Somatogenic) myydJ fUfNhsjjhy; N hW; , dgngUffk;
(Blastogenic) vdW mi of fggLf@w). , dgnguUff nraypg; , U ngwiah, (Mz > ngz )
dogb ,wb tif ,drpryfs; ,izeJ eilngWk; , dgngUffk; ghypgngUffk;
(Sexual reproduction) vd ggLKk;
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ghy y p, dgngUf f k;

gu yhf gyN W c appqgfsy; ghygp ., dgngU ffk ei IngWpw. nghltHf
GNLH b] HbgthuafbMuffnah kwk;vsp@a fl t gGnfhe { gynry;c apbpspy;ghypyp
, dogngUffk; fre gglfpdwl. , jd; %yk; N hd W ,Na,cap;bs:>kquthH_fs;,dwp

“XxWwi w ngwiNwhu, kuQg; gz i sfy nfhz bUffadwd. gs TW y; (Fission)> ] Nghu s ;
c Ut i f k; (Sporulation)> Kf pjjy; (Budding)> n[ kAy,; Mff{k; (Gemmule formation)>
Jz thy; (Fragmentation) kwA\k; , 0ogG kPly; (Regeneration) Mfm gyN W ghypp
, dogngUff Kiwts;tygqFfsy;fh gglLfpwnd.

gs TWy; Kiwag; ngwwhy, clyhdd ,wl myyd mjwEk; mjpkhd
mi kgngh'j Na;c apbshfg; gopplwd. , Urkggs T (Binary fission) Ki w>gy gs T
Ki w (Multiple fission)> ] Nyhuf s; ¢ Ut hf f k; (Sportulation) kwWk; ] t Nuhgy h Mf { k;
(Strobilation) Mf@a enrdF ti f gsTWy;tgqFfspy;fhe ggLf pwd.

, Urkggs T Ki wap ; ngwNmhu; ¢ app, U rk gFjpshfg;goey xtnthU gFj gk;
xU Na;capah khwki Il fpd. Kjyg;c lfUt hdd NeKf myyd ki wKf ggpop @ ;
%yk; gopi | fp (Karyokinesis) (Nudbah fndrp ). ,jd; njHhurphfirlgshk;
gop i | fpd (Cytokinesis) (i rINh fndrp ). ,tt1pk;c Ut hFk; Na;c aphs; kugay ;
WPah ngwNahi u xjjpffpwd. gsT kitjijgingtWg , U rk gsT Ki wahdJ.

m) vs@ xOqfww , Urkgs T Ki w (Simple irregular binary fission)

M) fplklt , Urkgs T Ki w (Transverse binary fission)

, ) ePklt , Urkgs T Ki w (Longitudinal binary fission)

< rhaTklt , Urkgs T Ki w (Oblique binary fission) vd ti fgglLjj ggLf o wd.

vs@a xOqgfww , Urkgs T Ki w

(Simple irregular binary fission)

,tt1if gsTW y; mkBh Nghdw xOqfww t bt Ki | a camsg;ei | ngWF 1ol yw .
i asT kltjij fztwpy;fbdkhdjhFk; , kKi way; RUgF Ez ; Fkp; nray peJ
Ki weJ t hk; c | f Ukz pKi weJ clfUt dJ ki V\nggpﬁ Ki wap; g|sTng gp ¢ u>
nryyp;elt y;RUFTk; Vingl L i rINhgshrk;goey) , U Na;nryfs;N hd W pwd.

fplklt ,Urkgs TKiw Kiwag; gsT kltk; capapd; fplgll mrry;
VwgLf dwd . vfh ghkPak kwik; gs Nduah ghkPraJm ngua ¢ I fU Neukf g; gpd
Ki wvaprk;rpa c 1 fU ki wKfggpd Ki wap'k; gopi | wd .

ePklt , Urkgs T Kiwag;clfU kwk; i rINhshk; c apppd; e®P; mrry;
gopi I fopw. ePpo c apbspy; gst @Ngh) ePpoahdd xU Na; nryyg,Jff
i tffgglLfdw . mbggi |j;Jfs;, wz thg;gobm . G@a mbggi Ij.,lfs kwpwhU N a;
nryyp;e®poi aj;NhwW pfpw. vih N hbnryyh kwik; Afs g h.

rhaTkll , Urkgs T Ki wap ; o Tkl k; rhat Hf mi kf o wJ .
i ITNdWgs[ yN I Lfsy;,ttifg;g8 TWy,;fhe ggbf . vif h nruh~ pk;

gy g8 T Kiwagy; ngWiashud; clys xjj mi kgl la gy Na; c appshf
gop i 1w . KJyry>lrlNhg|sfrk,gmllaH<y cItU njhud gopiled> gy
clfUffs; cUthpwd. goddu clfU vzzpb;f VWwg irlNhpghk; gy
gFj;bshfg; gopi ledJ>xtpnthU i rlNhsh gFj@k; xU Na; clfUitr; #oeJ
nflhe L Xuyc apphf khiWpwl . , jd%yk; wiwnngNrucapqangeJ gy rsma N a;
capps; NhdWpnd. gygs TKi wag; rkkhd nry; gepypty; xU c apayped
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edF myyJ gy Na; epol] KOi kai Ak;tiu Na;c apbs; gowjpiy. ,jjF
go - gd kb gF g (Repeated fission) vd W ngausv.f h: N hlbnryyh

gsh Nchoajjg;ir~het; kwk; Cirl;epyagy; gygsTKi w ei | ngW pd .
ir~hdt; epyap; gygsT Kiw ei IngWYfF i rN-hdpvdW ngauy, ,e Na;
capbs; kFUNha;bLfs; vdW mi offggLfgwd. Cirl; epyap; eilngWk;
gyg|sTKiw ] NgplNuhfdp  vdWk; Na; capbhs; ] NgpNhNfhapbfs;  vdWk;
mi of f ggLf o wd .

_ rhj fkww #oyp; (ntggepy> mjpupjy; myyJ Fiwy; kwk; cz Tj;
jlbgghl) mkgh Ngtypfhyfis css®jJf; nfle L jdidr; Rmpi flbd; vdDk;
nghUshy ; Md %dW mLfF rp t; vDk; ghdfhgG ci wi ar; RieJ mjDs; nra
ciwpd. ,eepolfF ciwahffk; (encystment) vdW ngau Rhfkhd
ngLk[\th ciwapyss mk&h gygs T Kiway; gFggi leJ vz z ww
Nghut s ; ‘mkB\y’it cwyjjpnratpwd. rpt;ci wePu
Ezzra Nghy pfhyfi sf; nflze i  Na; Nhypfhyp
czTz L Juwkh tsued jdpd nrawglf$ba

ciwahfgglt mkgnt y;ei | ngWk;gy gs T

gynry; capbs; ryt wwy; | t Nuhgyh Mff k; (Strobilation) vD k;
fplkifoge T ei IngWaw . | tNhggh Mff epotw; gy frblkltg gs Tfs;
Neujw;e IngwW jdpJdg;gmah vz z w capbi s ¢ Ut Hf Ffowd. vih M
ay cIfof|sf nfhz I ngwiwhu, ¢ apap; clfUffs; goed gy clfUffi
nfre t Na; capbpi s c Ut hFjy; gsh NN hkp (Plasmotomy) vd ggLk;
clfUffs; gseJ ,ayghd wvzzpifia epyggljJfpwd. xghygh
gdy hkpp] h (, i rj mkEffs) Mfadt wwy;gsh NhN hkpKi w fhz gglLflw .

mk@hffs;> rh f kww #oepyfsp, “ Nghu; ¢ Ut ff kY Kiwapy; NKYi w
c Ut hFfhky; v zrb;fag ngUffki Ifpdwd. clfU gy r®W Jz LfshiN h m
F Nk bd ; nJthG‘s hC|If|wJ.g|nI,x nth Jzilr; ; X
cUthpW. mit |d ,i INhgshrjjolhy; #0gglt gp; jki kr RwmY k; Xu;
ciwa cUtHFfpd. p rh’fkth[\th ngwNmu, c ly; rpjed ]
nt s tpa wnwggLf ol wd ]N;; hd wy pled k; xU , sk; mkgh nt sp Uf gy .

; (Budding) Ki wap; ; ; clyy; xdW myyd gy
xt nt dWk; xU Na; c app Mf . godu xtnt hU nkH Lk;

J ,ayghd thof;f.laj, nj @w . vijJffhth> fIw;
mbggFj p FWEp ngwahi u t plg; goed Gp

ngwwtu, ¢ lyp; ntspgFjag; nkHLfs; c Uthdhy; mjwk Gv Kfpjjy;
(Exogenous budding) vdW ngauy, vfh i~ lehi ™ lutg;cz T mjpk;fplfFkNghJ
Gwmgi | nryfs; ngUfpclyp; NkwgFj mpy ; xU Glg;g c UthFfow . Gaggi l
kwWk; mf ggi | ntspbh‘fpjssggll_ nkhIL cUthpw. , e nkhby; ngwiwhu;
p@p; FIwFop ePlssJ. nkhbd; Edpap; thAk; kwik; mjldl‘; Rwivp
wePrpS k; t suf pwd. KOth;tsuej g nkHbd;mbggFijUqunngMu;
yhed gped jdpj thofifia Newnfhsfpw.
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elf bYfh - ty;EMMMEz ffhd nkhLfs;i rlNhgshjjDs;c Uth pngwinhy;
clysNsNa , U Fk; epy mf Kfpjjy; (endogenous budding) vdgglLk; eddR,
g s; kwk; ry flw gQRf s ; n[ kKAyfs; (Gemmules) vdPDk;c ssi k nkh Lfs;
c hffj;pl %y k; rihd  kKwik; jdp.,ltkrd ghyyp , dgngUffk; ei | ngW g w .
Kot surp ngww n[ kk@y; c W mhd geg Nghd wmi kg@ | aj FFk; , j d; ;
c z TgnghUs; j gt @ Mutf}Nah rILfs fhe gglf pbwd. rhj f kww #
r
t

l'y
QRf

Ut
ot
z

IDJeIhYk n{ KAyfs;kp gh fkhd #oi yAk;jhafpepyjjpffpmnd.
UkRgh) n[ kAyfs;nghpd gQRfs;nt s pglfpnd.

el hgBOt y;ei I ngWk;jwrpjT

Jz thy;Kiwap; (Fragmentaion) ngwmNvu, c lyhdd gy Jz Lfshig; g
goej xtpthU Jz Lk;Gma c appahf tsUk;jpDilad. Jzthy;myyd
Jzthy; Kiw ,dgngUffk; fly; rtkejpp; gy MNudqgfspy; ei | ngW
ghjjlLfsp; mbggFj my; Vwglk; RUFfqfshy; goej rJgds; xt nt hdwY k;
jhaf pS k; (Mesenteries) ¢ z unf k€ S k; (Tentacles) tsuwed QGpa
c Ut if pdwd .

el hgOffsy; (Bdph Nhyak) (Taenia Solium) tajhd gOjj
clwgFjahd ] tNhgyh p;gdKiday;cssd.,jjF gOjj fztlafs;jdmh
myyJ njhFgghfNh clyp; , Ue) gpidk; nraYfF “mNgh yrp Vv (wWp]j
(Apolysis) vdW ngau, , jd; %yk; tsugj fUthdJ Kjy; epy t tJeN hkgp (kd
apkpled ,w thk; epy thleNhkgp (gdwp ia miltjhy; ,eebpoT
KffajJtk;thagjjhFk;

fhaki lej cly; gFjpgped cly ghfafs; (myyd) jBffs; kWkyhrrp
miltd ° ogG kPLy; (Regeneration) vdgglLk; 1740y; Mgpf hk; bukgsp vdDKk;
mwbayhsu i~ It y;* ogG kPty; Fwpd Kjd;Kjyg;MaTl Nwnfhz ths , ogG
kPty; ,UtifggLk; mit ‘KO c¢ Ut kPG (Morphallaxis) kwWk; ‘¢ WgG kPG
(Epimorphosis) MFk; KOc Ut kPgy; clyp; rova Jz LggFjapled KO
clYk;, kP Lk; tsupd. vih i |th kwk; g|sl\tjqah i luhit gy Jz Lfsh
ntlbdhy; xtnth Jz Lk;jdJ ,o0ej gFjpi s tsu;nraJ xU KOi kahd G @
i it cUKFfadw. , e , og6G thyg;chGs;jqfsJ JUtjjdi ki aj;
jff itjJdfnfhsfpwd. t haKi d (Oral ends) ¢ z u; ePrpi s Ak; (Tentacles)> t ha;
vj pKi d (Aboral ends) mbjjlLfi sAk; c Ut hffp; nfhsfpwd. ¢ WgCkPG vd gd
,o0ej cly; cW&is klbk; kP Lk; cUthfp; nfhsSk; jpd; MFk; ,J , U
ti fgglk; mit TBffy; (Reparative)kwk; ‘kP Lk; c Ut hf Fjy; (Restorative)
ti fahd , ogG kKPtyfshFk; reffy; , ogG kPtyp; clyg; NjKw ry ti fahd
jBffs; klLk; ru nraaggLfdwd. kP Lk; c Ut HfFjy; vdgd cly;,oe myyd
ntlkLz thygFj;i)a KOi kahf ¢ Ut if Fk;jmpdhFk; vih elrjjpo k&; kwik; Rt uggyyp
, oef thy;

, 0gG kPty ;jmd;

, rpjffogglt flwgQrpd xU nkyym glbjJz ap; t oahf gpejhy;
fplfFk;nry;njhFgG kP Lk; @ KOi kahd flwgQRfshf ¢ Ut h |, aYk;

,Injhoy;Elgk;nrawi f Ki wflwyQR t suggy;gadgljjgglfmp.

ghy pl gngUf { k;

Mz ; kwWk; ngz ; ,drpryfs; ,iz TW , Uka fUKIili a (Diploid zygote)
cUthfpmjgple xU Ga c appaj; N wwm pFk; Ki wNa ghy o gngUf f k; MFk;
, Jd%yk; kugay; NWghLfs; c Ut ipdwd. xUqfpz T' (Syngamy) kwk; iz T

4| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP' LD

ENTR
CHENNAI

Ki w , dgngUf f k; (Conjugation) vd D k; , UKi wf s ; ghyp g; nguf f k; ei | ng\W pw .
xUgfpz T Kiwags U xww ka ,droryfs; (Haploid gametes) xdwp z eJ
,uilka fUKIi | (Diploid zygote) c Ut hffggLfmd. fUTWyp,; epot pjijg;

nghV\dJ xUgfpz T Kiw,w b tifahg; gp;bfggILssJ ngz ;c appp;clYfF
ntspys Mz > ngz ; ,drnryfs; ,i zehy; Fwggh mit t hOk; eB t hopjjp;

epoejhy; mtti ff; fUTWYyY; ‘nt spf UTW y; (External fertilization) vdgglLk; v.fh
flngRfs;>kas; kV\N\k; , Ut hot ps; Mz >ngz ;,drnryfsp;,i z jyhdd ngz ;
c apap; clYfFsNsNa epoejhy; mttiff; fUTWYy; ‘cl{fUTWy; (Internal
fertilization) vd mi of f ggLk; vfh Cu d>gw t fs; kwk; ghY}l bfs;

cappsy; gyNW tifahd xUqfpz T @FUTWY) e IngMpd. ¢jd;
fUTW yp, (Autogamy) xU nryyg®eN h myyd xNu c appgyheNh c Ut hfdw
Mz ; kw\k; ngz; ,d nryfs; ,izeJ fUKIjlia cUthHFfpgwl. vih
MfbNdh Nuak; kwik; ghkPak; ‘may; fUTWyp; (exogany) Mz ; kwik; ngz ;
vdDk; ,U jdpjdp ngWiiwhuf sgled c Ut hfpdw Mz ; kwik; ngz ; , drpryfs;
xdwpz eJ fUKIi |l cUthpd. vdN>,J , U ngWmwuy; ti fahdd. vih kdpdp;
Mz 5 ngz ; vdDk; , U jdpjdpc apbs; fhe ggljy; (Nah~@] ; myyJd xU ghys
¢ app (Dioecious or Unisexual))

fBepy c appsysry rkagfsp;Kjpej c appbs;, draryfi s c Ut iffhkys
mt Tapp Ns , dr; nryfs; Nghd W nraygl L xdwpd z eJ gm

cappi sjN MM pfpwd. ,J  KONuif’ (Hologamy) vdgglLk; vih

bi u N hex/ gh (Trichonympha). Kjpej ngwvu nryypyped Ki wKfggpd %yk;
c Ut hFk; , U ,sk; Na; nryfs; ,drpryfs; N\gpdW nrayglL xdwmrz eJ gp

cappaj; NwWMpFk; nray; , sk; nry; Neuf i f° (Paedogamy) vdgglLk; mi kggy ;
kiWwgl't , U rmpma , drpryfs; xdwp z Ak; Kiw ‘khWglt nryNu i f° (Merogany)

vd ggLk; mi kggrk; nray ' k; xNu khjpohd , U , drnryfs;xdwpz jy; Xjj nry;
Nu i f> (Isogamy) vdgglk; vih NchNdhrp b] ; KwwYk; NWglt , U , dr;nryfs;
xdwp z Ak; Ki w ‘N Wgl't nry; Nu§ f’ (anisogamy) (Gr. An without; is-equal; gam-
marriage) vdggLk. ,tti ff; fUTWy; cauif tgqFfsy; e IngMpd. Mdhys
mtiyqFfsy; ‘NWlt nry; Nuif’ (Anisogamy) ‘xUqfpz T° (Syngamy) Nghd w
thyijfis tp fUTWYy; (Fertilization) vdDk; thjijg; gadghN ei | Ki way;
cssd.vfhcauwpy Kdnf Ykgwwi t kwk;mi djJ KJnfYkgps;

i1z T Kiw ,dgngUffk; (Conjugation) vdDk; Ki wagy; xNu rpwoljijr;
rbugj , U c apps;jwWhypkhf ,izjy;ei lngMpd. ,ttpzjyp;<lgLk;c apbs;
, 1z tps; (Conjugants) vd W mi of fggLfpwd. mit jgfSffplNa Fwoggbt msT
cltU nghUlfi s (DNA) gushwp;nfhz | go;jdpjdphfg; goppind. nghJt f FW
,iocappspy;,i zT Kiw,dgngUffk;fhz ggLf pd . v.f bt ghkPaks N hut bnryyh
kwi\k; ghf Buah (GNULANF udla hl Lf s ).

thofi fr;Rowpap;epyfs;

c apbs; jaqfs; thofi f Rowmpy; %dW epyfi sf; (Phases) nflz Lssd.
mits sk;capepy’/tsuff epy’ (Juvenile Phase/Vegetative Phase)=, d gngUf {
epy’/ ‘Kjprrp epy’ (Reproductive Phase/Maturity Phase) kw\k; KJi k epy
(Senescent Phase). xU c apap; gmwggwh-k; , dgngUff KjprepFk; i 1gglt
tsurpbthyk ‘' sk;cappepy’ vdgglk; xU c apphdd , dgngUffk; nrajd top;

wifis cUtHFk; nrayfi sr; nralAk; fhyk; ,dgngUff epy MFk;
,drNufthV\k fhyjijg  nghw tgaFfs; ,Utifahg;, gobfgglk;
mi t sgUt f hy ,drNui fahsus; (Seasonal breeders) kwhk; ‘njh urphd
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, drNuUi fahsu s; (Continous breeder). xU Mz bd; Fwggbt fhyjjp; KlILK;
, drNuUi fay; <glLk; c apbs; ‘guUt fhy ,drNuifahsus;: vdggLk; vifh
jtisfss gyypss ngUkghyhd owi tfss khdfs; Nghdwi t. ghy; Kjpeop; fhyk;
KOt Jk; ,drNuUui fay; <gLk; c apps; ‘njhl uwrahd ,dr; Nuifahsus; MFk;
vih NdPfss tsquJ; gwi t fss Kayfs; Nghdwi t. , dgngUff epy KDAK;
fryjjg;xU c apmp;c ly;mi kgg¥k;nrayghfspk;rpjT Waglj;njh qgFk;epy
KJi k epy (Senescent) vd ggLk;

fddp, dgngUf f k; (Parthenogenesis)

(Gr. Parthenos - Virgin, Genesis - produce)

mz !t nryyhdd>fUTWKkNyNa KO c apahf tsurpmi | Ak;nraYfF “fddp
, dgngUff ki vdW ngau , JA740y; rhy] ; ghdl; vdgtuy; Kjd; Kjyp;
fziwgltd. fddp, dgngUffk;, Uti fggLk; mi t >, awi fahd fddp, dgngUffk;
(Natural parthenogenesis) kwh\k; nrawi fahdf; fddp , dgngUffk; (Artificial
Parthenogenesis). ry t ygFfsp;thofi f Rowpy;fddp, dgngUffk; njn urahf >
egyell_rl:‘ kwWk; , aw fahf ellngV\ﬁp\U ,Jd ,awi fahd fddp , dgngUffKk;
va ggLk;

,awi fahd fddp,dgngUffjij ,U tiffshig;gobfyhk; mi t >KOi kahd’
omplete) KW\k; ‘KOi kaww (Incomplete) fddp dogngUffk; MFk; ry t gqgFfsps
ngwiNwhuf s hy ; ep Ok; ghyplg; ngUf fk; ei I ngWM jpiy. Khwtf > mi t KOi kahd
dgngUffk %y k; kKILN« , dgngUffk; nrafpdwd. ,ttpgqFfspy; Mz ;

pq:sz fhzgthJg;y ngz ; c apphs; kI LN cssd KOi kaww fd
ngUffk ei |ngWk; ry tgqFfsps ghypg; nguffk; kwik; fddp, d

w LN ei IngMpadwd. vih NdPfsp; fUTw KIil ,Lth
'yffh.j;NdesthktstAanwd mN NisagsfUT \M] K

Pfsht tsurpmilfpgwd. ° sk; capp fddp , dgngUff]j

parthenogene51s/ Paedogene51s) , STapph (larvae) fddp, dgngUfij
JiyKiw ,sTapbi s cUthHFfpd. fyyi; GOt p; ]NgH\Ur@tf
yht hifs;, ttifag,;,dgpgUffk;nrafpwd. rgti fg Gerpspl; yha
ei IngWpd. vih nkhOfF < (Gall fly). nraw f fddp dgngUff ]
mz tk; ,awga myyJ Njp@ J}ztyts; %yk; Jlztgall K
tsurpi lfogwd. vihtis jir QOffs;kwik;fly;murg;

,awm fahd fddp, dgngUffk;gy ti fgglLk;
m) muwifd N K p (Arrhenotoky):

bt ff; fddp dgngUfijg, Mz ; c apps ; kI LNk
c UtHfgglfand. vfh Nd
M) nj ypl h‘p(Thelytoky)

ttiff; fddp ,dgngUffjjy; ngz; capds; kILEN

cUthffggprlwd vih nrhy Nd hgah
, ) MKk{gN hf p (Amphitoky): , tti ff; fdd , ffj;g mzt nry;
tsurgwW Mz ;myyJ ngz ;c apphf ¢ rni Vi g ;

tggFfs; fU tsUk;, I k; kwwk; mtt ggF (fUTww/fUTWy ) Klilahfmh
myyJd Flb <Dfmjh vdgi jg; nghWJ %dW FOffshfg; gopfgglbssd. mit>
KIi lapt d (Oviparous) FI b <Dgi t (Viviparous) kw\k;j hAs ; Kl i | nghupJ f;FIlb
<Dgi t (Ovoviviparous) Mf@ad. KIli | afhgi t (oviparious. L., ovum - egg; parere - to
produce) vd mi of fggLk;t yqFfspys>jhap;clygpe) ntspa ,1gglt Klilfs;
nghuey FQRfs; ntspUfpgwd. vih Cud kwk; gwvi tfs; ((twwd; KIiIlfs;
Rz z kgahy; Md fbdkhd Xibdhy; %lgglLlssd)> KJnfYkgww t > k&fss>
,Uthot ps; ( twmd; KI§ I fs; XIbdhy; %l gglt i y. khwhf >mt wal ; KI§ | fs;xU
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rttphy; %l gglbssd) ,sk; FIbfis gortpFk; tpgFfs; ‘FIb <Dgi t’
(viviparous - Lvivus-alive; parereto produce) vdgglLk; jha; Na; ,i z g ;B %yk;
cz THEKk; ngWW fUgi gas;tsurpi leJ] KO c apah c apld; g Fk; eporrp
FIb <Djy; (Viviparity) vdggLk; kdpd; c | gl ngUkghyhd ghY}Ibfs; FIb <Dgit
MFK; ‘hAs; KIil ng}uj);lf; FIb <DKk; (ovoviviparous) t yqFfsgys fUt dJ
KIflfFsNsNa tsurpmileJ nghugey ntspaWk; tiu jhap; clYfFsNsNa
cssd. ,ttif dgngUffk FIb <Dk;tif NghdW njuejhYk; f UTfFk; jhafFk;
,ilag,Jha Na , 1z 99 ; ;thz gthJg;y futhdd Klilap; fU cz Tg;
i gay pJeN czTHk nngpvJ PAs; KIt | nghupJdf; FIb <Dk; gz G Rwk®;
Wwitfsy;fhz gglLfpu.
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kdp , dgngUf fk;

kdpd; c apt hot jwihH kdp clyp; xtnthd ¢ Wok; njHhrahfg; gz ahww
clyp; rkepyi ag; (Homeostasis) NgZ fowd. kdp ,dk; ji oggjw kdp
, dgngUff kz tyk; Kffmkhd xdwhFk; xU c appjdJ rejjpa c Ut hfhkysjhd;
klLk; ePt MASId; MNhfakh tho ,aYk; Mdhys xU rpwmdji jr; Nbhgj
c apps;mopdt phky;, g py;epyjd , Uff , dgngUft , dwai kahj hFk;

,dogngUff kz tyjjp;endF Kffa nrayghfsh d:

e ,dr;nryfshd teJ kwk;mz t nryfis cUthFjy;
yttpkseUthd nryfisf fljdjy;kwk;jff itjjy;

e tsuk;fUtpfFj;Nitahd Cltk;mspdg;NgZ jy;

« * hkhdfi s cwgjjpnrajy;

kdpdpy;epOk;Kffp , dgngUff epolfs;fRo juggl bssd.

« ,drpory;c Ut iffk; (Gametogenesis) -t @) nry;c Ut ffk; kwk; mz i | nry;
c Ut hfk; Mfma nrayghlfs; %yk; tedJ nryfs; kwk; mz{ nryfs;
cUthy;

teJ ¢ sNswwK; (Insemination) - Mz ; jdJ teJ nryfis ngz z g;
dg

ngUffggh ja@s;nrYjJdjy;

fUTW y; (Fertilization)- Mz ; kwW\K; ngz ; ,drnryfs; ,izeJ fUKIili a
cUthFjy;

gst pngUfy; (Cleavage)- xwi wr; nryyhd fUKIi lag;tpu b ki wKf nry;
oppy;eled gy nryfis cila fUF N hskhf khWy;

fU gj py; (Implantation)- f Ugi gap;c | Rt hy;f UFNhsk;gj py;
jha;Na;,i z g ;jm c Ut hff k; (Placentation)- t s h; f Ut pfFk;j ha ; f Ugi gr;
Rt UfFk; ,ilag; cz TH+lg; nghUl fs; kwik; fodfsp; ghkmww”wfhf j ha;
Na,,lngj,”Rffshy WL j ggLk; neUffkrdg ap z gG

%t Lf Ff; f Uf NF hs khf f k(Gastrulation)- XuLf F fUf NhskhdJ %dW Kjdi k
%y, drnry;mLf Ffs;nfhz | %t LfF fUf N hskhf khW y;

c Wgghf f k; (Organogenesis) - %dW %y ,drnry; mLf Ffsypedk; rpgq ;
jBRffsyc Woi s s kwk;c WoG kz tyqgfs;c Ut hFjy;

o kf gNgW (Parturition) - j hap ; f Ugi gap pledJ r®R nt s plawnwgglLk; nray;
,rorayghifs; mi djJk; Kjdi k ,dgngUff ¢ Wogs; kwk; mi jr; rhhej Ji z
c W shy;ei IngWhpwd. Kjdi k ,dgngUff ¢ Wo¥shd mz | fk; kwk; t ejfk;
Mf@at wwy ey KiwNa mzt nryfs; kwk;t @) nryfs;cwgjjpnraaggLfpownd.
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hp Ruggp kwWk; Kjdi k
epy ghy; gz fis ¢
aygrd. Klwag nrayg
ks jff itggjwFks

, dgngUff kz tyk;

Xpz tejfqgfss Jiz ehsqgfsy Ruggbs; kwk; Gv , dgngUff ¢ WoCr's;
Mf @t wwa ;nj FgNg Mz ;, dgngUff kz tyk; MFKk;

tejfqfs; Mz o, Kjdi k g'YWgCFs; MFk; , it Xhpz KIil tbt mikgsh
tpjoi ga;ﬁ)s mi keJssd t apm wapl nt s gGwkhf mi keJss Nhhy; Md i g
Nghd w mi kgGtpjgi g MFk; , ayghd kdp c ly;ntggijp; t Rakhd teZ ffis
cwyjjpnraa ,ayhl. vdN >t pjgi ghdd tapw wap;nts@ay; mi keJ , ayghd
cly; ntggepyiatp 2°C Kjy; 3°C Fiwhd ntggepyia tefqfSfF
mspfm. ,tthW tpjgi gahdd xU 'ntgg newggljjpahir; (Thermo regulator)
nray;Gpjhy;tednry;c Ut i f k; (Spermatogenesis) ei | ngW pw .

xtnt U t ejfKk; 'bAdph my{J pd@ah (Tunica albuginea) vd D Kk; efhl) oj; jdi k
nfrz t ntsp@v ci wahy; %lggltssd. xtnthU t gjfKk; jLgQd; R hfshy; 200
Kiy; 20 fJgfshg;, gmbfoggltssd. xtnthU fJglk; 2 Kjy; 4 tejf Ez;
Foyfi sf; (Seminiferous tubules) nfltz Lssd. kpej RUs; jdi kAl d; fhz ggLk;
,t1ejf Ez Foyfs; 80% tejfg, nghUlfis cwyjpnrafpw tel cwyjjp;
jsqfsth

kiw tejfk; tpjfafSs; VWNDk; xdNvh myyJd ,w LNkh tpjogi gaps;
, wof hky; cIYfF NsNa jafphk; eporrpF ki w tejfk; (tejf cs;jafy)
(Cryptorchism: Crypto = ki wifgglt + Orehis =t pjfk) vdW ngah gmej Mz ;
Foei jfSs;1% Kjy;3% Foel jfsy;,eepy fhz gglfpd. ,jjifa Foeijfs;
oM hyjjy;teiZ cwgjpnraa , ayhky;kylLjjdi k nfhz bt hshyhk; , sk;
taj by Na MWt rppi r nrad , fFiwghilr;rhpnraayhk;

tejf Ez ; Foyp; fhZ k; mLfF vgpPpk; ,Utif nryfisf;nfle tssd. mit>
nrbiN hypnryfs; (Sertoli cells)y myyd nrt gpnpryfs; (Nurse cells) kwWk; t @) c wgj jp
nryfs; (Spermatogonic cells) MFk; eP}t gpkh tbtk; nfhzt nriNhyp nryfs;
tejZ thfjjpo; Nghl tedffs; Kjprrai | Ak; tlu mt wf c z THiKk;
mspfowd. NKYK; ted nry;cwjjap; NghJ it il [gpl (Indhibin) vd D k;
© hkhi dr; RueJ vipkiw gdD}HLE fligghi | l\kwnf fowd. ted cwyjp
nryfs;Fdw;gFggi leJ Kjpej ted nryfshh NWghh mi | fodwd.

ted Ez ; Foyfisr; #oeJss nkdi kahd ,izggjjm®s; ,ilaPL nryfs;
(Interstitial cells) myydJ yBf; nryfs; (Leydig cells) nghi pJ fhz ggLfpwd. , rnryfs;
ted nryyhfjijj; njhqgFk; ° hikhdhd nl] NH BNhd; vDk; Mz ; ,d
* h\khi dr; (Androgens) Ruf f pdwd . ehskyyhr; Ruggp; j di ki ag; ngw\s s ,rnryfs
ghYlibfsg; css tejfafsp; Kffpg, gz gf tpqFfpd. Nehajjilfhgg;
] mdngww gw nryf S k;fhe gglfpwnd.

uP; nl'] b] ; (Rete testis), t BJ Ez ; ehs qf s; (Vasa efferentia), t j f NKy; RUz | Foy;
(pldldymls) kw\k; ted ehsqgfs; (Vas deferens) Mfp@i t Mz ; , dgngUff
kztyjNhL nfjHhd la Jiz ehsqfshFk;tejff;fJgglyss tejf Ez ; Foyfs;
(Seminiferous tubules) xdW Nheg BA€y] ;nutt] ; vDk; ted Neh Ez ; fhyt hahf
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khwp (Tubulus rectus) t @Jd nryfis hPnl] b] ; vdDk; gFjpFs;

hPnl ] b] ;vdgd tejfjjpo;go; gFjpy; mi kedss Ez Foyfshyhd

Nghdw mi kgghFk; ,ggF ;bJe.J ntspb\/\k' t By yfs; teJ Ez;
topahf tejf NKy; RUs; #oYst Ei of gwd. kp Tk; RUz L f e ggLk; , ej
Foyp; t pJ nryfs;jwfhyrbkh‘r Nkpgd itffggbfpwd. ,qN mit nra
wpht Kjprrai leJ>mjp , aqFjmi dAk;f UTw;nraAk;jm dAk; ng\ p wd .

tejf Ny; RUzt Foypd; KbTggFjpte) emsjjpfs; jpmip. maF tedaig
ehsjJld; (Duct of seminal vesicle) , iz eJ tp) ceJ ehsjij (Ejaculatory duct)
cUthFfpd. teJ ceJ emrskhdd Gl NI; Rggpa c LUt p; nrdW rpeR
t bFohay; (Urethra) jMfpd. ,J Mz ; ,dgngUff kz tyjjp; KbTg; gFj p MFK;
,jdy %yk; nttpthy Newgfspy; rMeR kwk; ted jptqgfs; jdpjdahf
ntspaW pdwd. rpeR t bFoha; rp\eR)i gap; njhqfp Mz ; Fw (Penis) t ophfr;
ntdW mjd; Edppy; mi keJss rpweR); GV Jt hyjp; (Urethral meatus) t ophf
ntspay;jmfm.

Mz ;,dgngUff kz tyjjw:; Xhpz t@Jgi gfSk; (Seminal vesicles) nf s ggh; Ruggip s ;
(Cowper's gland) vd mi of f ggLk; Xhp z gy NghAhp 1y ; (Bulbourethral gland) Ruggp S k;
KwiAK; xwi w GNUhl N | ; Ruggi\k; (Prostate gland) Ji z Ruggbshf c ssd. t eJgi gf s;
"nrkply; gsh kh' (Seminal plasma) vdDPk; fhjjdi kAss jptjijr; RiAfpowd.
Jiptjip; /g N > m] fhgh; mky ks> G [fphdbdts; kwik: t ) jptji]
nehjahd 'nt] PNy] ; (Vesiculase) Ngl‘dwl t fhz gglLf @wd.
. Laffjij Jhpggljdimd. GUN N: Rugap; fBgGW«hf
; fhz ggbfpwd. , it totogghd c aTg; nghUi sr; Ruf
] rpeR)i gap ; mbay > rMeR t bFoh ar; #Oejl ke.Jss
Ny jjdi k nfhzt | jroRUEfd . jiptjjp; rrbNJ gyt p
ka\k G\ NI ; RuggrbN‘ Mdbn[ dfs; Mfai t
t gd gi of s> GNH N T; Ruggp kwink; gy NghAhpuy ; Ruggp s py ples)
kwK; nrkply ; gs h kh Mfpatw W ; nfhz { ghy,l\g
j pt Kt vdgng ,J ted nryflsf fljgk; ClfkhfTke z

gadgLfle- NcY ks t gy nryfl sg; ghl f hggmF k> mt wwdl ; , af §j j pFk;
N jonghUl fi sAk;nfhz Lssd

Mz Fwp (Penis) vdgd Mz p; fytpc Wgghf r; nrayglLk; Gv , dgngUff c WgghFk;
,J tpwjdi kfF cjt@dk rpmgifj; jRffshy; Mffggllssjhy; tpd
cshNswnk; vsphfpdw . Mz ; Fwad; gUjj KidggFjpfshd] ; g8p ; vdgglLk; , J
EdpN hy; (Fore skin) myyd KidjNh; (Prepuce) vdw jshhd Nhyhy;
%l ggl Lssd.

Mz ; ,dgpgUff kz tyjijtp rpfyhd mi kgght ngz ; , dgngUff kz tyki
cssd. Wnddgs ,drnry; cUthik; jto tshUit cz Tib gukhbf N z ba
gz pk; ,tti kgfF cssd. Xhpz mz (fqgfs; (Ovaries), Xnbz mz | ehsqfs;
fUgi g fUgi g t ha; (Cervix) ngz ; fytp; fhyt ha; (Vagina) kw\k; , Lgf; oFj ap ;
mi keJss Gv ,dgngUff ¢ WgG / ngz ; Fwp (Vulva) Ngdmt wi w c sslffmd
ngz ; ,dgnguff kz tykhFk; , it Ak; ghy RugpS k; , iz el mzlk; ntsab>
fUTV\j y> fhggks kf ghNgW kwWk; Foei | gLfkth Nghd w nrang_foF mi kgG
UPphf Tk; nray; uPah Tk; Mju spfpgwd. ngz ; ,drpryyhd 'mzt nryiy'’
c Ut if Fk; ¢ Wgghd mz tfqgfs; jhd; ngz ; ghYWgG‘Ss; Kjdi kahdj hFk;
mbt apwa ; , wz L gffqfspYk; gffjjmE xdwhif mz tfgfs; mi keJssd. mz | fk;
2 Kjy;4 nrkPePk;nfhz | eP;t I}l mi kgghFk; xt pt U mz | f Kk; nkyya fdrJu
tbt vgpPm nryfshy; Md ,drorhy; vgpP@jjphy; (Germinal Epithelium)
#ogglbssd. ,jwrs; mi kefj mztfg; gFjp 'mztf ,ioa tiy"' (Ovarian
Stroma)MFk; , ef ,ioa tiy ntspgBGv Gwz pfhnlf] ) kwk;c | Gv nkLyyh Mf @
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gFjpi sf; nfre Lssd. ,drpry; vogpPpjjp; mbggFjpy; 'bAdph my(d 8@ph’
(Tunica albuginea) vD k; ml iy j mhd ,ing[R C ssJ. gyNW tshrpepyfspy;
mz tf Ezig nryfs; fhz gglLtjhy; [ahdJ mlhjahf Tke Jfsfi s
cila mikgG I\QMV\k;Nmmksrbpr. , Ujf; Foyfi sAks eg eR
ehs qfi s Ak; eukgp of i s Ak; nfhz | ,|ngj, j;ﬁ%thy nkLyyh gFjp
Mffgglbssd. 'kRNN hak; (mesovarlum) Dk,]l r enhp hy;, Lg&; Rt hy; gFj @l D k;
fUgi gAIDk;mz tfk;,i z ffgglbssd.

/ngyNyhggad; ehsqfss> (fUgi g ersqgfs; myyd mzt ehsqfs)> fUgi g kwik;
fytp;fhytha; Mfait ngz ;,dgngUff kz tyjjp;Ji z ¢ WyFshFk; xt nt hU
/ngy Ny hggad; FohAk; mz If tppogye) fUgig tiu ePL fhe gglbfpw.
/ngy Ny hggad; Fohap; Kd; Ki dggFjpy; Gdy; tbtghd ', d/gdbG k) (GYU)
vdDk; mi kgGfhz ggLfw . GdYUt o ;t sgw;t py; N\ghdw 'Ez ; ePrps’ (fimbriae)
mi keJssd. mit mzt nts@Pbd; N\ghJ (Ovulation) t pglk; mz tjijj; jdi d
Nehffp , Oggj Wk g; gadgprde. &YUtpg; thaggFjp mfdW MkG/yh vDKk;
i kaggFjpht tpbi lfpu.

/ngy Ny hgad; Fohap; fi lrp; gFjahd , ] jk] ; (Isthmus) Fli lahdjh Tk; jbjj
Rti uf; nfhz Lk; fhzggL}wJ , J Mk@yyh t Ak; G YUi t Ak; fUgi gAld;
iz ffpu

hyhd jbjj Riu; nfrzt> , uyjfFohafs; epwej> jpyfEhd

r
, tbtjdld; fhe gglk; ¢ Woghd fUgi g> , LgG Fopfs; rrWel%: of Fk;
kyf FIYfFk;,ilag;mi keJssd. fUgi gap; ngUkghyhd gFjp'c |y} vdWk; mjd;
Nkwv NNhs tbtg; gFjp (Ftej gFjp 'Ft KfL' (fundus) vdWk; mi of f ggLk;
fUgi galdd xU FWa fUgi g t hag; (Cervix) t ophf fytp;fhyt ha®s;jmfmpd.
fUgi g thas; fhz ggLk; nt wk; 'fUgi g t ha; fhyt hal (Cervical canal) vd ggLk;

,ffhytha; fytpfhytha®s; GvJi s (External orifice) t ophf Tk; fUgi gaps;
clyJis (Internal orifice) t o@hf Tk; jffm. fUgi gf; fhyt has fyt pfhyt ha;
, wZz Lk; Nl gmgfd; f hyt ha; (birth control) vd ggLk;

fUgi gr; RRudJd %dW mLfF j®ffshy; MdJ. mit. nt sgGv nkyyma mLf{hd

'nghpkl @k, (Perimetrium) vdPk; CdR rtT. jirahyhd jbjj eL mLffhd

‘i kNankl hak;  (Myometrium) kw\k; c1@Gv RuwG mLffhd vz N mkl hak;

(Endometrium) MFk; kht pha; Rowmap@; N\ghJ vd N hnkl hak; gy Rowrpkhwwgf S f F

Z_Iglf_mu Foei j gmggp; NghJ tYthd RUffqfi s WwgljJtjp; i kNahnkl hak;
g :

fUgi g t haggFjapthe) ntspBwk; tiuePlss jirenpofshyhd ngha Foha;
fytp; fhyt hal (Vagina) vdggLk; , JN > ngz ; fyt pc WgghFk; Nghpofs; (Labia
majora), r pvp of s ; (Labia minora), fdd pj p u (Hymen) kwk; Rkhp (Clitoris) Mf @t Wi w
csslffm Gv,dgnguff ¢ WoG (Vulva)fyt pfhyt hafF nt sa fhz ggLfpw.

fytpfhyt haj; j mogol; gol GakHE tyJ kwhk; ,|J Gwgfspy; mi kedss Rugghs;
'ghf N hy ol ; Ruggips: (Bartholin's glands) (ngha nt ] bgéyhh Ruggbs) MFk; , it
totogghd Nho jptjij calg; nghUsh fytp; fhytha@s; Rifpd. it

Mz fsy;css gyNghAhpuy; RugghS fF xgghdi t . fyt pfhyt hap; KdGw Rt hY k;
kKwi\k; rpeR, t bFohap; Ki di ar; #oeJk; fhz ggLk; kwnwhU Ruggp ] f&] ; Ruggp

(Skene's gland) MFk; ,JTk; caTj; jdi kAss jptjijr; Rufpw. ,it
nrawgh by>sMz fspy;c ss G\uhl NI ;RugpF xgghdi t .

kdp clyp;css tYthd jirfsg;ngzzp@;clyp;css fUgi gj;jirAk;
xdwhFK;
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tmah tr; Riggps; MFk; Mz fsy;,it mstwy; Fi weJ nrayww vrr ¢ Wgghf Tk
ngz fsy;,ayghd> nrayglLk; c Woght Tk; f e ggLf pd . kh{; gFj mp; xhdo z ghy;
Ruggps ; mi kedssd. xt nt U ghy; Rigga Y k; Rtggm;jﬁfSk;Nngt msTfspy;
nfhOglk; cssd. khgfgfsp; Kjjpy; ghwfhkG mi kedJssd. ,jidr; Rwp
epkpshyhd Vhdahyh vdDk; tll tbt gugG fhe gglfmd . Vhdahyh gFJmﬂ
Ncwguggy 5 Vhdahy . Ruggbs ; vdgglk; gy vz nz ar; Ruwgbs; cssd. i

ghy f hkgil ; NewGiyf g CSss NWW;ntbgGs V\(\thIJJ,JLme\d xt nt hy’ ghy
Ruggpd; ¢ WGW | rY nfhOgG kwik; , 1z g j@ifshy; gmbfaglt 2 Kjy; 25
fJogFs; (lobes) f hzggprde xtnthU fJdggirk; gy Ez ;fdg¥s;cssd. ,it

xt npt dwY k;vgpPra nryfshy;#0gglt gy KPPW fJ g s; (acini or alveoli)c ssd.

Mz > ngz ; , Ughy Y k; fhz gglLk; ghy; Ruggps; (Mammary glands) khWgh i | ej
g

,roryfs; ghoyr; Rffpwd. kPrW fJgfss ghy; Ez ; FoyfSfFs; (Mammary
tubules) j f f@wd. xt nt U fJggyped k; t Uk; ghy; Ez Foyfs; xdwp z eJ ghy;
ehs kif  (Mammary duct) KhWfpgwd. gy ghy; ehsqfs; xdW $b mfdw ghy;
t i dfi s (Mammary ampulla) c Ut f Ffpwd. , it ghy; fhkgy; fhz gglLk; ghy;
c eJ ehsqf NshL (Lactiferous duct) , i z ffggl kssd. ghy; fkgad; f8; xt npt U ghy;
c eJ ehs Kk; ghy Fop (Lactiferous sinus) ahf tppi |fodw . ,d gh yj;NffpitfFk;
,Lkhfr; nrayglfpd . xtnt hU ghy; c eJ ehsKk; ghy; fhkgo; Edpgguggy; ¢ s s

Ezzp Jis topa jdpjdahf nt spa jpf { ol nd

ngz fsys>, ayghd khgf tshrpGgngadjyp;njhqfpxtnthU khtrbha Rowrrarni
NohJ Kk;; Kdewv\m [ . f UTwh nngsg, ghy ; Ruggip s ; r ha hf

tshrmi | ej pogj wi y. NkYk; khhgf mst hdJ mj.g,gbe.,lss mthgQg gbTfi sg;
nghW J mi kf g . khhgfjjpi;mst pik;ghy ;Rug ;i mDfFk;vit p njH K, yiy.

, drory;c Ut If f k; (Gametogenesis):
ghypgngUtf c apbsy; Kjyepy ghy W sypled tedffSk; mz|Kk;c UthFk;
ter?%rfr&,drnry; c Ut hitk; vdggLk; ,rprayghby; Fdwy; gFgG KffaggqF

t J nry;c Ut i fKk; (Spermatogenesis):

tejfgfsp; tped Ez ; Foyfspy; (Semiferous tubules) t hprahf ei | ngWk;
nrayfsphy; Mz ; ,drpryfs; myyd tedffs; cwyjjpnraaggLjy; ted nry;
c Ut Hfk; vdgglLk; tedJ tshrap; Ngnb fU %y ,dr; nryfs; (Primordial germ
cells) tejfqfSfF efheJ nrdWs tejf Ez Foyd; clgFjpp; Kjph
] ngtki NWNNhdah myyd teJd jha; nryfsh (Sperm mother cells) ¢ UgngW pl wd .

, roryfsy; Ggngadjypd; Nghd njH gFfew ki wKf nry; gbd t hoghs ; KOt Jk;
nj A K olw .

ted nryyHijjo; Kjy;epyag>tpd jha; nryfs: nrtNhypnryfSfF Clhf
efheJ>tpe) Ez Foyfsp; cssPww i kaggFjpa Nehffpnryfpdwd. mgF mit
khWgh'i leJ. msty; nghphfp Kjyepy ted nryyhf (Primary spermatocyte)
cUgngUprwd.,rnryts 2 ,iz mijhd 46 FNhNkhNFHkfi sf;nfrz | , Ui | ka
nryfshFk; , roryfsy;ry>Kjy;Fdw;gFggp;tpsth , w thg ghed , w thk;
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ep y t eJ nryfis (Secondary spermatocyte) c Ut hfFfplwd. it 23
FNUNNKINFFKE i s KI BNk nflz Lss xwi wka nryfshFk; , wz thk;epy ted nryfs;
, wthk; Fdwy; gFggd; ,Wap; edF xw wka ] nghkhblfi s (Spermatid)
cUthfFfpiwd. , t1 hw ¢ Ut hd ] nghkhbl fs; Kjbej KOi kahd t @) nryyh
kKhWk; nray; '] nghkahn [ vdgglLk; , Wahi >t @) Ez Foyfsp;clgFjppy;
Kjpej tpeJ nryfs t Lk eporrpF 't nry; ntspawk; (Spermiation)
vdW ngah teJ nry; hf eporrp K?tdkhc elej KbtjwkF 64 ehfs;
ht

Mfpwd. vyyh; fhyqgf treJ Ez ; Foyfsp; gyNW gFjpspk; tgJ nry;
c Ut hff erbotpl gy N hrpepyfs;fhz ggLfiwd. xt nt hU ehS k; W jho
xNu vz z pi fapy;m kyyad;vdDk;tPjjp;te) nryfs;cwyjjpMfp;
nfre Nagffpwnd.

Ggngadk;tajp;i  Nhyh] ; Ru Fk; nf hdN FoNihgo ; nt sph ~ hiNchd gl ; (GnRH)
msT mjphdtFk; Ngnd>t @) nryyhff eporrpnjHgFfm. Kd; gbAl hpk® GnRH
nrayglk mjid 'Ez ignry; J}z Lk; ° hhiNkhd} (FSH)kwWk; Y} bi drg; © hhikhd ;
(LH) Mfa ,w L nfhdhNH Nigplfi s ntsppj;J}z Lfp. FSH t gjf tshrpaj;
Jiz Lt dlId; ntiNhyp nryfsgped 'MdINH d; ,i z Tgli' (Androgen binding
protein) c wgj j p aAk; mj phdfr;nrad ] nghkplahn[ dpp ;eporrpei Ingwec jTfm.
LH. ,ilaPL nryfs; (Leydig cells) k& nrayglt nl] Nh BNhd; c wgjjpaj;
Jiz Ltjd;%yk;ted nry;c Uthff eporrpaj;Jdiz Lfpw.

kdp ted nryyp;mi kg@

firapo nfhz | >efUk;jdi kAila Ez z @ nryfshf kdp
ted nryyd; KO cly;gFjpk;gsh khrttphy;#oggllb ji y>fOJJ kwwk,
vDK; %dW gFjpSId; fhe ggbf . ji yay; mf NN hK; (Acrosome) kwKk;
Mf @ , uz L gFijs;cssd, mfNAN k>t @) nryyp;jiyggFjag; clf
Ncy; xU njhggp N\ghdW $h kahd mi kgght mi keJssd. ,J ]ngi‘k
Nhyif cWEspped cUthpd. fUTWyp; Nghh mzt nryyd;
Jisjdr;nryy cjtpG@k;jmd;nfrz t t @) - i yrp; (Sperm-lysin) vd ggLk; QUi
nrheG nehjphd ' aYINWd@N ] § (Hualuronidase) vdPk; neh p a mfN.fN‘H(
jdDsNs nfhz LssJ. cItU>JI;Iahd KIil tbtk;nfhe {jhFk; tel nryyp;
ji yfFk; eLggFjp k,,|Ia;y css kpTk; Flilahd gFjpfOjJ vdgglk; ,jm;
IfUtpi;meg mi kej mz;k nrdfhdahYk; mjppeJ rw njh yt g; mi kej
'Nai;k nrdl;t’;th fre ggLf pd . gst ; ngUfyp ; NghJ f UKI§ lag; ij gstw;
[ K nrdthNahy,g F tf;bfp\u te) nryyp; mrR ,i oi a cUthff Nai k
nrdthbh gadgLfmd . t g nryyp; eggF”ag mrR ,i oi ar; rww j pJFNghd W
|kINhfhzthal s mi keJssd. ,ij Nhff‘dtnay j ME mny 'negd nf d}
(Nebenkern) vd W ngah, J>t pd efht;bFJ,Nltahd Mwpni y ATP %y f $W t bt ;
cwyjjpnratpd. xU t ey nryyo;eBkhd gFjpmjd;thy;gFj pMFk; ,J nkyyp
,ioalf ePL $h kahh Kbt i IersJ 'Mf Nhd R (Axoneme) vd ggLk; i ka mrR
, i oi aAk; mi jr; #oef ONWNhgsh ciw aAk; nfhz tjhf thy; gFjpcssJ.
thy;gFjprhil NgrdW aqfptejZ it Kd[\dhffpefu nrafp . fyt pap; Nghl
200 Kjy; 300 kyyad; teJ nryfs; ntspawwglLfpwd. , t Ws; Rkhh; 60% t @y
nryfs;,ayghd tbtjJlIDksmt ww; Fi wejglrk; 40% teJ nryfshtJ t Rakhd
efhlj;jdi KAIDKk;fhe ggLtJ , ayghd fUTW Yffhd Ni t ahFk;

mz | nry;c Ut i f k; (Oogenesis):

ngz ; ,dgngUff Kjdik cWghd mz tfgfsgped ngz ; ,drnryy
(myyd) Klil c Ut hFk; eporrpa 'mz t nry; c Ut hifk; MFk; fU

NghJ rt pl; mz tfqfsp; css ,dr;nry; vgpPpk; ki wKfg; gt o ;
,ylrffz ffhd "CNH@ah (Oogonia) vdggLk; 'mzt jha; nryfis
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: j ogwk Foeijap; mztfqfsy; Gph mzt jha; nryfs;

h myyJ NHfgglt Nh ,yiy. mzt jha;nryfs; Fdw; gFgG 1 d;
jwgbdep yi a (Prophase ) mi leJ Kjyepy mzt nryfi sj; (Primary Oocytes)
Nhwt pfpwd. ,roryfs;, ef epyapyNa jwihypkhf epMjgglfpnd. goG, e
nryfs; XufF fphDNyhrh nryfshy; #ogglt Kjyepy Ez i g nryfsh (Primary
follicles)  khW ol wd oo Fk;  Ggngadj YTFKk; i lgglt fhyjjg; mjp
vz z pi faghd Ez i g nryfs;rpjeJ ki fpgwd. vdN >GgngayJjyp; ngh) 60600
Kjy;800 Ez i g nryfs;kILNK xtnthU mz tfjjpk;vQr@ssd.

Kiy;epy Ez i g nryfisr;Rmpgy mLfF fphDNyhrhnryfSk;gphfj;N hdwa
jPihvddk; mLf Fk; fhz ggLfpwd. , it ,wilhk;epy Ez i gnryfsh (Secondary
follicles) c Ut fpdwd. go G, t wyd s; Mz | 1k; (Antrum) vD k; j pt k; epkga %d wk;
epy Ez ignryfsh (Tertiary follicles) khWfadwd. , eepyap;'jPh' mLfF 'nt s gGwv
j Ph" (Theca externa) kwWk; "c | Gw j Ph"' (Theca interna) vd , U mLfFfshfj; jdik
mi kjJf;nfhsfpd. , rrkajjy;%dwk;epy Ez i g

kdp nryfsp; kprrpai t ted nryfshiFk; kpgnghait mz i
nryfs; MFK;

nryfsp;csN css Kjyepy mzt nryfsstshed>Fdw; gFgG 1 | epwrl
nrag ,wthk; epy mzt nryfshh khWwpgwd. Mdhys , ggFgghdd rkkwyj Hf

cssjhy; xU ngha xw wka , w thk; epy mz !t nryYKk; (Secondary Oocyte) x U
rova 'Kjy; JUt ¢ Wgek] (First polar body) ¢ Ut hfpwd. Kjy; JUt ¢ WG
rpj TWhpW . fUTWyp; b , e thk;epy mzt nryyhdd Fdw; gFglG -I1 fF
clglk xU nghma mz t nryi yAk; rsma , iz thk; JUt ¢ Wgi gAk; (Second Polar
body) c Uth FfpwW. Kjy; JUt ¢ Wgi gg; NghdNw , wz thk; JUt ¢ Woek;

rpjtilfpd. %dwk; epy Ez ig nry; Kjped 'fphgad; /ghypshf’ myyd
Kibej Ez i g nryyh (mature follicle) ¢ UgngWp . fUTW y; epoht pthy; Fdwy;
gF oG -1l epwW i lakky; mz tk; rpj TWpJ. vdN > ngz fsp; ,drpry; ¢ Ut iff
epot > xtnthU Kjyepy mzt nryYk; Kjpej> xw wka FNHNKhN i sf;
nfre I xNimahU mz {ji] klibLN« ¢ Ut if Ffpw.

mz | nryyp;mi kg (Structure of ovum):

kdp mzt nryyhdd Ez z p>XIwsfU cz T mwv jdi kAi la nry; MFk; , jd;
i rINhgshrk; 'Cgphrky (Ooplasm) vdW mi of fggLk; ,jDs; fhz ggLk; ngha
clfUtpf 't shhrpi 9" (Germinal Vesicle) vd W ngahy mz | nry; %dW c i wii sf;
nfhz tJ.

nkyy@a xspC LUTK; 't ptyp;rtT" (Vitelline membrance) c | G jYk; jbjj 'Nhdh
ngY Jr b h' (Zona pellucida) mLf F elLggFj @Y k; KwW\k; Ez i g nryfshy;#oggll | Dbjj
"fNdh NbNaltH (Corona radiata) ¢ i w ntsgBGvjpk; mi keJssd. tplyp;
rt TfFk; Nhdh ngYkphTfFk; ,ilag; xU FWp@a 'tptyd; Gv ,ilntsp
(Perivitelline space) f hz ggLf pw .

mz ff;fl bfs; (Polycystic Oveary Syndrome (PCOS)):

ngz fsp; ,dgngUft tajy; emskyyh; Rugbsp; NhshMshy; ngz fis
gh pFk; PCOS vdgglLk; mz tff; flbfs; NhdWpwd. ghypp bf; vdwy; gy
fibfs; / $Lfs; vdW nghUs; ,J mz tfjjmFsy xisT Kjptilej Ezig
nryfs;xtnthdW; xU mz b nryjyj;jddfjN nfhz L fhz gglji yf; FwbFk;
Mdhys ,it fUTWjff Kjprrmilefj mz1t nryyh khWjpiy. ,itNa
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mz tff; fIbfs; vdgglk; ,jdhy; ghpfgglt ngz fSTF xOqfww khtpha;
Rowrp mj pggbahd Mz ;° hikhd; ¢ wgi j p Kfk; kwik; ¢ |y ; mj pggbahd Kb
t s hrrp (Hirsutism). KfggUffssc ly;gUkdsfUTWk;jdi k Fi wI kwk; riffi u
NehafF MIigLjy;Nghdwi t VwgLfplwd. eykhd t hofi f Ki wsvi | Fi wgG kwk;
, YfF Nehffm °~ hi\khd;rppi r Nghdwi t %yk;, gghh ¥ i sr;rhpnraay hk;

gmf Fk; Nghl yyleffz ffhd mz} nryfis mztfjjy; nfre L gpf FK;
ngz z@; clygped khtpha; epwl tiuntWk; 300 Kjy; 400 mz!t nryfs;

KILNK t fht rbf ggLf pu .

mN rkak; Mz fs; jqfs; thoehsy; 500 gyyaDfF mjpkhd tejZ ffis
cwyjjpnrafpwdh

kh t p ha; Rowr p(Menstrual Cycle):

ngz fsp;,dgnguff fhykhd Gggi |jy; (Puberty/menarche) Kjy; khit pha; ep wl
(Menopause) ti u fhgg fhyk; e@f yh Rkhh 29/28 en{SfF xU Kiw 'kht pha;
Rowrp myyd 'mz tf Rowp epofml. xU kh't;bhaka mLjj kht phafFk;
, i lgglt fhyjjy; fUgi gap; vdN hnkl bajjy; epOk; Rowrp khwngt Ns khit pha;
Rowr pvd ggLk; xOqfhd kh t pha; Rowrp, ayghd , dgngUff epyi af;Fwhfmpd.

kht pha; Rowmpf8f hZ k;epyfi sf;nfhz tJ

1. khtﬂ)ha ep y

2 Ez j;igepy myyd ngUF epy
3. mzt nry;t hgL epy

4 Y)ipay;myyJ RuGepy

khit pha;ep y (Menstrual Phase):

khit pbha; RowphdJ kht pha; epyay; nj . ,eepyap; 5 - 3 ehfs;
tiuvag; khtpha; xOf F VwglLfpu . G\UMN[ | Wk <t N d; © Nk sl
msT Fiwjhy; fUgi gapg; c | Rt ud K; KwW\K; ijZ“"L , 1z ej
, UjfFoyfs; rpjtile) khtpha; . thtpfgglt  mz bk;
fUTwht pthy; kIENk kht pha; VwglLf pw . ;b wgl hky; , Uggd fUT
Uggj Wt hd mw;b'r hFk; , Uggp k; kd mOJ;k> ; NFhs PWE s ; KWWK , U j
Nh f l\ghdwfmz qtshYk kh t pha; Vwgl hkky;, Uffy

Ezigepy (myyd) ngUF epy (Follicular phase or Proliferative phase):

khit pha; Rowpap ;5 Mk;ehsy;, UeJ mz tk;t pgLk;ti ucss fhyfltNk Ez i g
epy vdgglLk; ,eepyap; mztfjjpyss Kjyepy Ezig nryfs; KOi kah
tshrai leJ Kjpej fph’gyad Ezig nryfshh khWpwd. mN Nisap;
vz N mkl tak; gyt e ngUfpjdidg; Giggpdf; nfhstm Ezig epyap; Ez ig
nryfisj; Jjz Lk; ° hikhd; (FSH) kw\k; Y} bi drg; ~ hikhd; (LH) Mfg@
HNkhd f s pl ; (Ganodotroins) RugG rEhf mj phggj hy; mz | fk; kwk;
gig Jlztggbt MNwizt khwwgfs; epofpwd. ,jdhy; Ezig nryfspg;
her Ak mt wiy pled Ruf Fk; <] t N dl;ms Tk; mj phbdf piwd .

mz I nry;t hgL epy (Ovulatory phase):

khit pha; Rowpap; i ka fhyflikhd Rkhhy 14 Mk; ehsy; LH kwwk; FSH
T hhNkhdfsp;msT crr epyia milfpd. ,tt hWkhtpha; Rowmap ;i ka ehsp;
mip msty; LH cwyjjahtJd 'LH vOrrg (LHsurge) vdgglLk; ,jdhy; Kj pej
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fpgad; Ezig cile)] mzt mZ (wlthk,epy mzt nry) mztfr; R hd;

topht ntspbhwwgl b tapWFopa milfpd. |, egporrpa 'mz L k; t;b.gLJy,
(Ovulation) vd ggLk;

Y} bay;myyJ RwGepy (Luteal or Secretory phase):

Ylibay; epyays vQrAss fphWgad; Ezig xU ,ilffhy ehskyyh; Rugahd
'fhhg] ; Y} bak; (Corpus luteum) vd D k; mi kgght thVf}wJ. vdN mklhajijg;
gukhdbf c jTk; Kffma ° hikhdhd 'G\NUn[ ] bud? | fhg] ; Y} bak; mjp mstg,
. tUTWy; epogjhyy> fUKIP | gipjwr Vi #0|y Glim[] b
fod. fUgi gap; c IR K CltrrJJ epkga jptjij fUgi gaps; tsUk
rowps T CV\gJ;pnrafp\U vdaN ,J "RigGepy" vd Wk; mi offggprvJ.

ﬂipriljg; kit pha; Rowrp; midjJ epoTfSk; epjgglLt khtphAk;

fUTW y; epoht pthy; fhg] ; Y} bak; KwwYkhir; rpj TwW 'fhg] ; mygpd] |
(Corpus albicans) vDk; tLj; jit cUthHFipd. NcYk; vdN mkiha rpjTk;
njHQqFtjhy ;khtpha; Vwglf ., J mLjj kbt pha;Rowmp;nj N ffkhFk;

kh t pha; Rf h hk;

ngz fsp; MNI { @&
IIgGled N@Jhd

trbhald Nth qufhfg,gsserr;nryyfky;
epy Vwglf pw .

Jlai kahd> ghJfhgghd c wRk; jdi kAila Jz pss tphaffhy miz ah |
(Sanitary napkins), t phaffhy gQRggli | (Pads), t phaffhy c wgQR (Tampons) KWk ;
khitphaf; Nhgi g (Menstrual Cups) Nghdw nghUlfi sf; nfhe L khtph af;
i famsyhk; NitfNwy 4 Kjy; 5 kzp NewfiSfF xU Kiw tphaffhy
mi z ah I fi s khwMjhys>Jlai kAk; Nehaf f pJkp; nj hwwy ey ghl f hgtk; t rj phd
cz Wk fplffp.

J ngz fsp;khtpha;fhyqfsp; Jkad thofi fffk;t opNhYfpw. gadgljj
t;bhaffhy m zahIfis xU Rwwp mop f Nsz; jmej nts
fopi WMfsp; eR nt shaWk; FokafoFsSk mt W ;Jffpvwaf; $1h). fo
Sfmhff;bsr;thmg; NghLt j hy; fod eR nt s pawk; ohafs;miIgIL eRA kh
t :

khj t pha;ep wI (Menopasuse):
khijtpha; epwl vdgd ngzfsp; thotygs mz |Kk; jy; edW khtﬂ)ha

KwwmY khf epl W t hk; epot hFk; rurhahf 45 Kjy; 50 t a
epofpd. mz tfjjp;Kjdi kg;gz ps;epej khf epV j ggLt |

tphaffhy mz ahi | RjjphgG (Disposal of napkins):

mwp @y ; Ki wggbAks Rf h hu Nehf N hLks> kht pha; fodfs; mligfma tphaffhy
mi z ahi i a (Napkins) vhpJr;rhkgy; MfFt N RwM; #0YfF c fej Ki wahFk;
gsshs>fyYidsskwk; ngh) ,Iqgfsy;css fopi Wsy;vhpJdr; rhkgyhf Fk;
mLgfF S k; (Incinerators) t phaffhy miz ah ItpFk; jhdpqgfp fUt pSKk;
epM gglLt jwihd gz ps;njHgfAssd.
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fUTW y; kwk;f U gj py; (Fertilisation and Implantation):

xU xwi wka tejZ xU xwiwka mzt nryYld;,izeJ fUTww mz tji]
,Uilka fUKIT i a cUthFk;eporrp'f UTW y} vdgglLk;

ngz z pl; ,dgngUftf; fhytha@s; nrYjjgglk; ted nryfs; 'j pidwk]
capN”ar;nrangbd;%yk;mzt nryiyj;dJdisjd mijf; fUTw; nraf
mz t ehsjjp; MkG/yh gFjapss ,] jk] ;rejmi g Nehffpmzt
nry Y k; xNu Neq”y fljjaglthy; kILl\k fUTW y; ep OKk;

ted nrysmzt nryYfFs; Eiotjw KdG md mz | nry';y #oeyJs
f

$
NoMNalthto; gy mLfFF fphDNyhh (/ghygyh) nryfisj; Jisf
/ghyyhh nryfs;' aYINhdp; mkyKk; vde x| bi z g€; nghUshy xd W
xltgglbssd. ted nryyp; mfNANHR; rtT  rpjTwWs " aY}
(Hyaluronidase) vD k; Qi r; nrhgG nenjpntspglfm ,J fNhdh NbNalth kwik;
Nhdh ngYrph Mfatwi w;rpjggjhysted nry;mz !t nryymEs; Ei of pW.

‘mf NNNFhK; t p d'  (Acrosomal reaction) vd W ngah f UTW y; epoej TId mz t
irINhgshjjy; fhe gglk; fhbfy; Jfsfs; mz tjijr; Rap fUTWy;
(Fertilization memberane) vdPk; xU jilia WgLjjp NKYk; ted nryfs;
Eiotijj; jLifpwd. ,jdhy; 'gy ted nrytshy; fUTWy: eilng
(Polyspermy) j Lf { ggLf pw .

fuU Klilap; Kjy; gsthdd xNu khpahd ,wt fUNbBTr; nryfisj;

(Blastomeres) N hwWM pfowd. , t wy e 4 nryfss>gplG 8 nryfs; vz z pi fap;
mjphpJf; nfre N nryfadwd. fUTWN 72 kzp Nedjmhg, gwF jshHf
, bz ffgglt 16 myyd mijwk Newglt nryfi sf;nfhet nry;njhFgG c Ut i pu.

, JwE "NkhUy b (Morula) vd W ngah;

ONUn[ ] Budp; jHfjjohy; mzt ehsqfsfyss nkdjirfs; jshilfpwd.
tsyn Hqgfpa fUKIGI mzteksjjpl tomahf 4 Kjy; 5 elfs; efheJ nrdW

fUgi of ; Fopa mi I fawd. , Wl fUgigap;c IRihy;fU gjppd. , eepyaps
fuUthdd Wy jho; 100 nryflsf nfre f xU csstw gedJ MNghdw mi kgghf f;

fhze ggLfpw . , jwk fUfN hsk; (blastocyst) vd W ngah; , jd;c ssPww c | gFjap;
ipt k; epkgp; frz gglfmw. fUFNhskhdJ xuffphy; Md bNivNghgsh t;
(trophoblast) vd D k; ngha jlilahd nryfi sAk; 20 Kjy; 30 Nhs tbt mfrpry;
jpsfi sAk; nfrz LssJ. ,ef mfrpry; jpsfss>fUtH tshrpile) fUgi gap;
cIHRt mpgjp;wj , jWwF 'fU gjpy; (implantation) vd W ngah; , jd; Kbt ; f hggk;
nj hqF

fUTWv mz tk; fUgi gf F ntspa gjed tsUK;eboT ', Ik; khwa fhggk; (Ectopic
pregnancy) vd ggLk; , jy;95% fU gjpyhdd mz t ehsqf SfFs;ei | ngMpd. mz |
esqf STFshNsNa fU tsu; JtgFtjhys cl@w ,UH ffr@ kwhk; Nehaj nj hw
Mfpit WgLfp. rgUfF mzt emsk;ntbjyJ ,wgG$l Vwglyhk;

, Ui lf;Foeijfs;

xNu fhggjjp; cUthFk; ,we b r®ffs; ,uilf; Foeijfs; (twins) vdggLk;
cUtnkhj myyd xU fUKIi | ,dilahs; (Identical or monozygote twins)
fUKIT lap; Kjy; gst @; ngUfypl NghJ cUtth,,uzL fUNhs nryfs;
jdpjdpa ng tshjhys,ths;cUtHphEs; ,ths; xNu ghypjjt uf>
c Ut xwWM k nfhztth[sh‘> xNu tifahd kungflsf nfre tt hfshff;
fhe ggLt hy

« cUtk;khWwglt myyd , U fUKIi | , Ui lahfs; (Fraternal or Dizygote twins) -
,thses , UNW mzt nryfs; , UNWited nryfshy; fUTwdh; c Ut hd
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fUKIT I fs eJ cUthdths; , e ilahs; xNu ghypjjtufNh
myyJ N ghypjjtuf N h, Uggh Mdhy;c Ut} g ;khwgl bUggh
* I’al‘k[a !u. HS _leg gw Fkas u; lah[S

fhgg gukhoG kwhk; fU tshrp (Maintenance of pregnancy and Embryonic
development):

fU gipy; epoej TId; XufFf; fUFNhsjjp; (Blastula) c | GMKss mfrpry; jps»
'vgos h |t kwWk; (Epiblast and hypoblast) 'i = Nghgs h t% vdW , U mLfFfshfg;
obbew . ,jp; i gNghgsh |5 fUtp; mf mLffh Tk; vggshl {; Gv mLffH Tk;
nraygLfpwd. kPKss nryfs; ,titLfFfs@; ,ilag; mi keJ eL mLffh pd.
fUFNhsr; nryfs; efheJ %y ,dr;nry; mLfFfis cUthFfpd. ,jd; Kbt ys
XuLf Ff; fUFNhsk; %t Lf Ff; f Uf NFhs khf  khWk; eporrp %t Lf F f Uf N hs khf { k;
(Gastrulation) vd ggLk; xt nt U %y , dr;nry; mLf{pypledk; (Germ layers) mt wW N

cha 'jRffsi>"'c WEsi>c WG kz tyqgfs] Mfmit c Woghtf epotp; %yk;
(Organogenesis) ¢ Ut Hf ol wd .

fU#oGNggl yafshd Mkdahd s

3

epggggl Lk; fhe gglLf p .
fhagf sypled ghlfhifpd.
nt ggep yi ar; rbf g; gukhp Fk;
cz Tg;gh jap; xU gFjpac
FoyfS fFk;%yh hkh Tk;t s gF

fU cz Tgigapd; t yKi dggFjay xU rma ntsrggﬁffJ:J
Mydtha] ; c Ut ifFfpd. nj hgs; nf hba m| kgghd Mydiha] >fUit
jhaNa; ,izgGjRNhH ,izggJlds rNVeFl;:gan xU gFJrathk
kKWW . fU#ogglyjjp; ntspgglyk; L, J jhaNa;, iz g3/t
c Ut hfFjy; kwWk; kww f U#o0; glyqgfi s Ak; fU|t k,nkh;kh‘r #oeJ ghlfhggd
Mfpa gz pi s nrafpd.

_dgng gy tpy; Nghdw
Jrynryfpwd. |, tw w;
rbtmnyk,ng:gJ,
UthfFfodwd. j ha; Na;
fhggfhyjm Jwthyrbkhf ( ; ehs ky y hr; Rugga hF k;
nfho  %yKk; fUItf: ; d, i zjJ cz THiks
hd w nrayflsr; ; . .nraygLf}wJ H‘ggj“d
Uy , nj hgGs ; nfrb> j ha;
P kwk;jdd nrhej jBffs;Mfa gFjpSfF mD g pw .

%y, drnray; mLf Ffs; (Primary germ layers) Mj p; jBf fshfr; (Primitive tissues)
nrayglk midjJ cly;c Wi sAk; c Ut if Ffagwd. Gv mLffypeJ (Ectoderm)
i ka ek kz tyk; (%i s kKwk; jz Lt 1 k)> Gv mi KT ewkG kz tyk; (Peripheral
Nerous system) vgml hkp > mjd; topN hdwy; gFjps; (Derivatives) kKwk; khgf
Ruggps; Mfpit cUthpw. eL mLffgped (mesoderm) ,iz gF,; |
FUj nj YKG KWWK, vYKG ji rfss>rped , dgngUff c Wgf s hd r et ks r pVeRehs ks>

,dogngUff cWyds; Mfait cUthpwd. mf mLffg®e) ,i ugi g- rpWly;

ghi | kwik; Rt hrg; gh Ja|uI vgpPaksfyyB »>fi z akyi jual kwik; ghuihi j ual
Mfa ¢ Wogls;c Ut hf pwd
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kdphsy;fU tshrp;fhyk; 280 elfs;myyd 40 t hugfshFk; , e fhy flLji]
'fhgg fhy Kk (Gestation period) vd mi of f pNWK; , i ] ek;trjpNwy xU gUtjjmF
%dW kh qfs; tPk; %dW KggUt qf shfg; gied f nf s sy hk; 'Kjy; KggUt ki (First
trimester) ¢ WgG c Ut HffjjpfF Kffm fhykhFk; ,jaks i f>fhyfss Ei valyfss
fyy®; kwik; Gv ,dgngUff c Wgs; Ngdw Kffm c WoCFs; , ggUtjjp;
cUthhpwd. ', w | h; KggUt jjp; (second trimester) Kbt y; Kfk; edF ¢ Ut hif p .
Kfjjg; css gz Gshd fzz pkfssfzzpk kaps ,i kjjy; N\gpdnwi t edF
tshhrai Ifodwd. cly; gFjp nkyym kappofshy; %lgglLtssd. jirjj®
tshrai Ifpw. vk s;fbdki [fawd. "edwt J KggUt ' (Third trimester) Kbt y »
KO tshrmi lej fU kfghNgUfF jahii c ssJ.

fhgg fhyjjg;jhaNa;,izgGjR jwihyp erskyyh; Rggahfr; nrayglt 'kdp
N hahd p; nf hd N FoNuhgd ; (hCG)', kd pN hhahd p; nrhkl N hkbkNchb  Nuhgl ; (hes)'
myyJ 'kdp gshdly; yhNb[d; (hPL),< {NH d; kwik; G\un[ ] bund; vd
fUtshirpF KffpjJdtk;thagp gy ° Hikhdfi s c wgjjpnrafmd. fhggfhyupl,
, W, fltjjg; mjhtJ Foeij gmggoNgh) Ruf Fk; 'uyhf] p; vDKk;
Lg@gFJerss vY¥kgp z oG elfi sj; jshilar; nraj Foei j gpvjjly
vsg)hfFf}wJ hCG, hPL kwitk; hy ] o ; Mfa ° hht\khdfs

cwgjjp nraagglfpwd vdg) FwogbjjffJ. NYk

~ hikhdfshd < TN d»> GUn[ ] bNrd>thwa:>,GNJv

Vidatwwd; msT jhad; ,Ujp; quF

CfFtpgip;, ef = Hhkhdfs;Kffpg; gqu/v\/flni

ngz fsp; fUgi g nghJt f 3 maFy eBKk;2 mgFy mfyKk;nfhz tJ.
fhogg fhyjjp;, ffUgi gap;msT 20 klqF nghaj hf pu .

kf ghNgW kKWWK ; ghY }l Lj y ; (Parturition and Lactation):

kf g\gW (Parturition) vdgJ fhggfhyk; epwile)J Foeij gmjji yf; :
nrhyyhFk; fUgi gagpled Foeij ntspUkNh) clyp; VWglLk; t hp rffpkkhd

epoTlfs; kfghNgW t ypvdgglLk; (Labour pain) MFk; f hggf hy k; KOi kANk mt t ghghJ

, N\yrhd  kwik; typkahd RUffqfis fUgig Wwljjp; nfrz N , Uffpw .
, rRUffqfs;'gohf] th ™ p] ;| RUffQqfs; (Braxter - Hicks contractions) MFK;

, TRUffqgfs; nghaahd gorttypa WwlLjJfpwd. fUtsutsu < [N dg; msT
mj phpgJ fUgi gr; RUFEqti s Ak; mj pgglj J T . , rRUFfqfs;fU cUgnngk f U
fENerf f p IkngauTk c|Tf ., €] Igngahfrlapl fhez khf fUgi g t ha; kwk;
fytrbfhytf‘a Mfait tppiltjd; tpsthf e¢\Nh ANchy ; mdpi rr; nrayj
(Neurohumoral reflex) ei | ngWpd . , f mdpi rrpray; 'fU ntspjssy; mdpi rr;
nray; (Foetal ejectionreflex) myyd '/nghF] d;mdpi rr;nray} (Fergusan reflex)vdY\K;
mi of fggLk; , ef mdpi rr;nrayp;tpsthy;edNh ~ Ngvi grp ;c wgjjpnralk;
© hNkhdhd  Mf] N hrp> fUgi gag; Mww; kiFej RUffqfis c Uthifp gmgG
t opp;toph Foeij ntspaWk;epoit epwl nrafpd. NkwFwagpt , egpojlfs;
mi djJk;NhJ 'kf ghgW myyd 'Foei j gmgG vd ggLf pd .

hyh] p; vDk; ° hikhd; jhaNa; iz ggjBhy; Rifgglfpd. ,J fhg ;
Y} bajjk; frz ggLf pu . gGv Yol Lf|SJ,Jsht|Iar nragJ fUgi g thag;
gFjpa typkahd RUff fshy t lar; nrag Foei ] gmjiy vsphFk;
" hhiNkhd ; hy hf] o ; MFK; gd;bFI K; ( dphd,ciw)ci leJ fytp;fhyt ha;t ophf
gdpFl jpt ntspawnijj;njhhe) Foeij gmgG epofmw.|hala;,iz o]k
njhgG; nfhbag; vrrqfs; Nghdw t (After Dbirth) Foei j gpe;j gl ;
ntspjssgglfond.
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rp'ghy; Ru jy; (Lactation) vd ggLk; xt nt hU

|d, NghJ ghY}I Lk; Nthk ghy ; Ruggps iy ;

v, <t Nﬂd>GNhn[]b ; KWK kd p

; man Placental Lactogen - hPL) Mf @i t
K] J}Zt ggl L ONhyhfbd; t pt gG fhe ps;
golt  Kd; gﬂ)Angw;cwiierf;fmzkm

Ruggap ; kPrpv fJgispple) tprAld; ghy ntspjss Mf] Nho;
mw. ,J epgej mdpir nray; (let down reflex) vdggLk; ghY}l Lk; fhyjjm»>
hd ngi gia Jlzb rpm@d rmphfr; RUgfr; nrayg fUgigia fhgg fhyjjmfF
a epyfF khwik; Ni yi aAk;, ef = hikhd; nrafml. Foei j gmpejjp el
ry el fSfF ghy; Ruggps s> kQrs; ew 'rRgh yri (Colostrum) RUffpwd. ,jm;
yhiNH ;Fiwe mstYksQik; itltkpg; A kwik;jhJ cgEfs; mjp mst ¥k;
fre ggLf pwd . rRghy y; nf FOgG fp l ahd. NKYKk;rRghyy ; mjp msT IgA ti f vjpgy;
nghUsfs f hz ggprde J Foeijap; cznghJap WgLk; ghf Bhaj ; nj hwi wj ;
j ngFg gadgLfpw . Foe;JfoF vspg nrk;bff$ba mi djJtp Cltr,rj.,lg,
IflsAk nfre I kprrhahd c z t H Jhagghy‘,cssJ Foei jap;Kjy;6 kh
tiu;jhagghy; kl LNk Nghdkhdd . jhakhfs; Foei jfSfF jt wky;
jhy;Foei | eyKId;tshtJ cwpnraaggwa

r Rghy ;(Colostrum):
Foei j ngwnlld; : ; ijahFk; rjJ
Nemaj pgGy; nghU! § s ; KWK ; | 5 g ePf k; nrafk; f
epkg@ | pt N rRghy ; MFk; _ ; _ sztyJ:JJ,
d Kj }bl[l lar; Z g hf nrayglLf
; ' i j nraw f

c
<Lflt ,ath.de >g|wej [ ' kKip Tk; mt rpak;
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myF -3
, dgngUff eyd;

mi kgG kw\k; nrayuPahf , ayghf nrayglk; , dgngUff c Wolsi sg ngwi\s
kffi sf;nfhz t r%fjijf; FwagN , dgngUff eyd;vdggLk; MNiHf f mkhd Kkf §
cly eyk;kiFej Foei jfisg;ngwW FLkgjij edKiwag;ghlJfhJ rKjhajj
%fJ;vak j k;09qfspopd mj;bkhfj,JUfplwdh, vd N clyeyk vdgd xU r%f
rbhej  gprep dahfFk; , dgngUff kz tyks elk@G N jp xUqfpz gG kz tyq f
flbggljjggLk; xU $It|kggth vdN > nj wWM\ehafs; kwk; fhaqfs; vdkow
, dgngUff ¢ Wo¥i s ghJfhggd mt rpakhdj hFk;

cyfsty;jpKk;Rkhh 800 ngz fs; fhggk; kwik; Foei j gmgfa nj hihghd jLfff;

$ba fhz qfshy;gh pOGMV , W f dwd by ,19;20 ritPk;ngz fs;, ejahs; Mth
mN Ngty >, ‘ej mht ; grrs qF oef | , wgG t Pk; 1000 Nghy ; 4 MFk; , ejph flej
Ugd Mz Lfsp; mghpkhd tshmna mi Ie“bJe;hYk Jha,,ngth gw t s Uk;
ehlfi s Xxggihk; Nth , dDk;mjpkhfN c ssJ.

, dgngUff eydp;Nit>gprri df s;kwk;cjjps;

FLkg eyj; jptitj Kjyg; ei IKiwglLjjp ry ehfspy; ek; ,efm eh
Kjdi kahdj hFk; 1951- Mk; Mz L njhqgfgglt ,jjptksgijhe LESTf xU Kiw

kj ogP nraaggLfpw ., jjbtk;", dgngUff kwhk; Foei | eyk;ghlfhyG (RCH) vd
mi of f ggLf pw .

;i bbjjo;fe; Nkwnf hs's gglk; ngUk; gz mhst d

v cly;eyk; kpf rKjhajijf;flti kffj;Nitahd tpp& it VwljJjy;
kwik; kUj Jt cjtpmspjy;

tbi yogUt k; kwik; t pi yg; gUt k; rbhghd  khwpngfs; gwma jftyfi sj; j Uk;
gypy;fytpa gsspspy;nfre L tUjy;

| kgi phy kwik; jfvkz  tajphF FLkg fllgghh tpps;
| £gh

j .
flight Ki wis;gwva mwgWjy;

fhggki 1 ej ngz fs;ghlfhgG ng@J Fg;oeija jha;- Na
jhagghy;Clttjd;KifmjJtk;Nghdwi t gwwa t ppGe hi t

muR KwWk; muR rhth Kfthze § kfSfF Mjul mspyd ,dgngUffk;rhhej Gpa
Kiwisf;fztwe e IKiwayss FLkgf; fllgghb Ki wfi s Nkgljj
Ctfkspjy;

khngUk; Foei jfs; jLogGep; jptks fUTwWw ngz fSTF Cltrrjd kpf cz T
t oqFjys[ ddpRuN h NaH dh (Janani suraksha yojana) [ ddpr® Ru N h f hhaf k;
(Janani Shishu Suraksha Karyakaram), xUqfp z ej , dgngUff>jhasNast sh-oei |

kwk; gjpgUtjjpUffhd xUqgfpz e MNhfa mZ FKiw (RMNCH + A)
gpi khol; RN p; klhpt h mgahd; (Pradhanmantri surakshit Matritva Abhiyan),
Nghdwi t , ejp muhy;Nra mstg;eljjgglt t Uk;jptqfshFk;
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gdpFlj;Ji sgG (Mkdpamrdnl rp ) kwik; mjd;rl | Gt khd ji |

riV FLkg t pps; kwik; FLKkgj jy; Mz ; Foei ji ag; ngwM nf hs S k; t pJggk; Nghd w
fhz qfshy; kffs; njhfag ngz fsp; vz z pi f mghafukhd tppjjw; Fi wed
t Uf gdwd . Mkd;Namrdnlr;} vdgng ngf)F|],JI sgGvdgd Foeij gmgd F Kd;
Eraa%?lfk )FU nj hoy ; Ength , j nj hoy; El gk; %yk t sh Ut o ; FNIhNKHh\ HK;
i wghLfi s

_t\Nrayhk Mdhy> ,j; nfjhogElg Kiw a jtwifg;, gadgljjp tshfUtp; ghy;
k fz {waggLfpW. Foei jap; ghy; njheJt pl gk ngz fU nfhiy nraaggl
wgLfm . vdN >, jnjhog;Elg Ki W F rl}GR khdj:ji | mt rakh ow .

;bphﬁkngz;fumfhy kwhk; rf; nfiy Mfpit rKjhajjp; k&
;]

kffs;njh fag;Mz {SfFk;ngz {SfFk;,
ek;, ejm eh by;Foei jfsp;ghyd tppk;
ngz fs; vdgjg;bJeJ 919 nngs vdf; Fi
kdepyap(k kdgghdi kapy k; kh/wvj;1>

tueltbfif mtr[akthek rKjhajjg;ghypg;
kwik;ngz ;rfpfhi y Mfait ntsggi | ahfj;nj

jhap; fUgi gapyNa ngz ; r@i tf; fUffi ygG nratJ

j go; orrpk; ngz ; Foei jfis nfhytd ngz rf nfh
NhepjLjJ ngz; fU t fUffi ygG nratjd; tpsthfsghy
gh G VYwltssd. Mz {SIk; xgghi fapy; nngSfFf,
t hag¥s; kpf; Fi wt if |, Uggj hy &/ NDPSGII vdggLk; | ff@m

ghyo rkkpi kf; FwaP (2018) gl baypgy;c ss 187 ethsg;ekeH_ 135 MK;
ngwh\s s J .

ngz ;fUfpnfh y kwk;ngz ;rf;nfh yi a jLfFk;ti fagsFoeij gwmgF Kd;
gypjij Kd$libNa fz twhk; njhogElgijilr; rltk; - 194 (PCPNDT - Per-
Conception and Pre natal Diagnostic technique Act, 1994) Nghdw gy N W el t bf{ ffi s
,ef@ muR vljJssd. ,jdgb gmgf F Kd;fUtg;tsUk; Foei jap;ghypjijf;
fztwed NhrenjLjg fUffi ygG nrapk; njhogy; Elgk;ji| nraagglbssJ. rpej
cz THtks fytp ghdfhgG KWAK; mj b huk; I\ghdwtw;w nngSfF ms ggj d; %YyK;
ghyp tpp N\NgH_ kwWk; ngz ; rir , woG t pp fi sa muR ay
eltbfiffi Nkwnfhz Lssd. POCSO ritk; / ; Fwwqfsg, UeJ
;I Lijy) gz @k; . lqtsy; ghymy; jhf n>p(Jtrb;;y>JLJJy,
ka\k ePau h nt hkh FOt @ ; (2013 Fwwt py;ritjjp;
khwpafs; Mfai t Mz »ngz ;, fhgghd #oepyla
Nahffkh‘f;nfhztitath;

kffs;njh fg;ngUffk;kwhk; gmatE;fl LoghL:

kUjJt trjpsp; Nckkghh kwAk; t sk; ep wej i t wwy ; kdp
t hoehs;c aheJssd. | ffm ehlfs;ri gap;rk§jpm ' kffs; njhi f
126 gyymi df; fleJt pt epyapy; 202 Mk Mz by;

nfhet el h ,eph r@ht tQrphk; vdf; F

ngUffjij rkhspf ogmgQ; fltgghh kI LN« jR hFk;

gadgLjjpFLkgji jr;rpyaj hif mi kjJf; nfr‘ss kffi s

Clfqtspy;|jUk; tlskguquk;>rtmthfs;> ehk; , Ut hs> ekf F ; ;
ekf F xUt il Nghdw KOffqfi sf;nflet Jz L gpRugfs; Nghdwi %y K; kffs
nj i fg; ngUf f k; jkpfjjm; fIngijgglLssJ. NcY ks ekd by; rltggbahd
jkz tad nngSfF gipdl L kwWk; Mz fSfF , UgjJ xdW vd cahjpmd
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kwWk; roWFLkgk; nfre t jkgipSfF Cffg;, ghtfs; mspgd Mfpit kffs;
njh fiaf;flbggljj vLifggll gweltbfifs;MFk;

fUjji | Ki ws;(Birth control methods):

jdpi rAld; gadgLjjp fUTWIi yNah myyd fUgi gap; fU
; nghJt hf  "FLkgf; flbgghl" vdggLk; gadh; el G vsppy;
off tpsT kwk;ghYz hf cejiy jil nraah k Mf[alt
I kggo; gz & shFk; jwihyp Ki w>epeju Ki wvd fUjjil
;,aw f fUjji 1l Ki wNjpgnghUs;gadgh L Ki wsfUt ps;
hhiNchd ;j LgGG Ki w Nghdwd jwihy p Ki way ; ml gFk;

. kKi wapy; t gJ ny
'l\(N(thfthfwk) yf
ji

fSk mz 1t nryYKk; rejpgJd
'y
Mfad , awi f fUj I

K|W>nJHth;b1gGka\k
Ki wfs hFk;

, i I nt spKi w (Periodic abstinence rhythm method): kh t pha;
hs;thfy;mzt nry;ntspawk;ei |l ngWk; nt wlawa mz |
; C a;bJId,,Uka t;e;Z ffssngz z p;, dggh jap; Rkhh;
pid; ,UFk; ,e fhyjjp; fytpa jtpgg d; %yk;
yrks
G Ki

. ghYz hT njH hjt g I w (Continuous abstinence):
, J kpTk;vs@ ekgfkhd Ki wahFk; fytpa Fwogbt fhyjjmr jtpgg d; %yk;
FUjhpjy;jLEtgglfpw.

4 tpfy; Kiw fUjjil (Coitus interruptus): gi oi akhd , kKi wapy

fytp; fhythha milahgbh Mz fs; teJ jpt ntspawyJfF
nfhst h

. ghY}l Lk; fhy kh tpha ﬂ k (Lactational Amenorrhoea): nghJt hf > ng

gort jjmFg go; 6 Kjy; 8 thfsy; khitpha; Rowp kP Lk; njH gF

vd® ks j ha; ghY}ILt by ; , ay ghd mzt nryyhff Rowrp kP Lk; njHq

kh qfs; ’[IUJH(jkhfyI‘k, ;e jhkj epyfF "ghY}l Lk; fhy kh

vd W ngah; ,J xU ,awi fahd Mdhy; ekgfjjdi kaww fUjjil

Foei jfs; ghy; c wRt jhy; gbA+lhp Ruggp Jiz tggl b Oy hfbd;
cwyjjpmippd ghy; cwgijpcalpw . jhap;, Ujjjy; GiyHbd; ms T
mjphagi y; i Nghyhk] ; Rffpw GnRH vDk; nfhdN H Nihgo ; t @t pFk;
hikhd ;¢ wgj j Bk grbAth R fdw nfhdNH Nhgo; ° hikhd; c wgj j Bk;
jLffggLfpd . ,jd;tpsthH khtpha; RoerJLffggLf}nIv\U_

6. jLgG Ki w (Barrier method): , kKi wag; mz tnry; kwk; teJ nry; rejps
jLEfoolt jhy;fUTWy;ei IngWMjpiy.

. N j pnghUs ; j Lg@(Chemical barrier)Ei uf Fk; khjjp uss ¢ |fi UAk; khjjp u s>

nfyyps; kwk; fsiFs; Mfpit fytp; flythag;tejZ ffis nraypffr;
nralAk;ry N jgnghUlfs; MFKk;

. ,affKi w; jLgG (Mechanical barrier)f yt pF Kd; Mz fspy; Mz Fwp kwik;
ngz fsy;fytpfhyt ha; kwK;fUgi g t ha;Mfatw w %l gadgljj gglLk;

nkyyma gly mi kgG fUjji |l ci w (Condom) MFk; ,twwmd; gadghthy; fyt pp;

Ngh)  ntspaVWk; tedjpt k; ngz ; , dgngUffggh jay; Ei otJ jLffgglfpw.
fUjil ciws; xUKi w gadgh bwfF kI EN. fUjji |l ciwsp; gadghh AIDS
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hdw ghyt
MILj ;N hy
t T

pd Nehafspy; ,
;nghUl fi sf;

nf he
jpuwrt Tfss fUg ot ha; %bfss Ki j ; nkdi ka
N<W$wra nghdl fs;ngz fsp;fytp;f ghUj j gglLt |
nryfs;cs;Eiotd jLffggLfpw.

T h\khd; t j Lo(Hormonal barrier): , gnghUlfs; mz tfjjyped mz |
tﬂlQLJIYJ J gngd fUgig tha; jptjijf; nflbahffp teJ nryfs; mz{
nryYlds,iztijj;jLifpw.

thatop fUjjil khijp Us; (Oral contraceptives): ,ttif khijp ui sg;
gadglLjJtjhy; FSH kwik; LH ~ hitkhdfsp;cwyjjpjLffgglt mzt nrytpgljy;
jtpffgglfaw. nghJth> $IL kKhjpus;, gywvk, fUjil Khjpushfg;
gadgLjjggLfpwd. ,jy> nrawi f GUM[] bNd; kwilk; < [N d; ° hikhdfs;
cssd. yfNdh pYss kjja kUeJ Mumarrpep djjp; (CDRI) jahhgghd rhn” yp
(Saheli) vDk;fUjji | khjpuap;nrdlFNhN\h (Centchroman) vD k;] Bual myyh
nghUs ;c ssJ

(Intrauterina Devices - IUDs):;, it kUjJt
ha;t ophf fUgi ga s ; ngHJj;gng f Ut mhFk; |,
rd;ntsp);b.k tif kWV\k kUejgyh ti f vd gytlff
; fUgi gaPs; te) nryfs; t@afggljiy mjphdfpnd
t kGk; ngz STF csfUgig rhidafs; rhahd N i hFk;
,ejph @;guwykhd fUjji |l Kiwahd ,jd;nt wwpt Pk;95% Kjy;99% MFKk;

j kpk; nt sp hk; ¢ sfUgi g rh dqgfs; (Copper releasing IUDs): j hkpj jpol; msi t g;
nghljJ it xdWnfhdW N WoLfgdwd. CuT - 380 A, NovT Cu7, Cu T 380 Ag.,

Multiload 375 Nghdw f Ut ps;f Ugi gf Fs;nt sphk;jdpj jhkpk; kwk;jhkp ¢ gX s ;
tﬁ:%lt ,H?ffjtj jilnrafpdw. ,J fUgigaps; 5 Kjy; 10 Mz Lfs; tiu

; y K;

HiNkhd ; nt s p hk; c s; fUgi g rh dqgfs; (Hormone releasing IUDs): G\Un[ | t hnrh ;
(Progestasert) kwWk; LNG 20 vdgd ry =~ hikhd; ntspphk; cs; fUgi g rhjdqgfs;
MFK; ,jpte) ntspgLk; ~ hi\khd; fUgig tha; RUFk; NhHh oghghUspg;

totogdjdi kia (myyd grﬂgﬁgQ,Jd:kl a) cahjp teJ nryfs; fUgig
thaps;Eiotijj;jil nrafpw

kUejgyh c s;fUgi g rh dqgfs; (Non-medicated IUD):;, i t nef ppmyy J Uggpffh
, Ukghy ; nraaggl bssd. ypg]l ;ti sak; (Lippes loop) vdgd , Uil S tbt nefpp;
f Ut mhFk;

epej u gl ; f1 Lggh L (Permanent Birth control methods)Ki wfs; vdggLgi t NYKk;
Foei jfs;Nz I hmkd fUJk;kffs;gadglLjJk;Ki wshFk;

mW t rppir %yk;, dgnguff Mwn y ePFjy; (Sterilisation), kKi wahdJ > NKY k;
fU jhagi ] t pkgh > Mz fs; kwik; nngSfF mwd W j ggLk; epeju fUjjil
Ki wahFk; ,jd; %yk; drnryfsp ,affk; kwk; fUjjhpjy; Mfpit
jLffoglfplw.

fU Foyjil (Tubectomy): ,J mW t rppir %yk; fUjjhpjiyj; jLfFKk;
Ki wahFk; , kKiwapys> ngz fsp; tapig; gFjpy; Vwgljjgglk; rVv ntlL
%ykhh N h myyd fytp;fhytha;toahhNh ,U mzt ehsqfSk;ntl}igglLfpowd.
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;.1 zjd Kbr Fb ; fltgglfpwd. , jdhys fUTW y;
;glamlltJ ;) L fggprIWU

t By Foy; jI| (Vasectomy): , kKi w mW t rppi r  %yk; Mz fsp;
,dgngUffjjmi dj; jLfFk; KiwahFk; ,kKiwagy Mz {s rni tpjgigay;
ngLj;gng xU rWdis topa , U te) ehsqfSk; ntltg |ulwd nt It gglt
gFjpis kPLk;,1zjJ Kbrrpgglfpwd. ,jdhys>rpeR t bFo ﬂi)s tejZ ffs;
Ei oa Kbt jpgiy. vdN >ntspgLk;teJ jptjjy;ted nryfs;fhe gthj;yty.

kUjJt uPahd fUffi yglG (Medical termination of pregnancy - MTP):

rppi rNah fUtps; cs; EiojNh |, dw t;ngngIN:lh
Nz LnkdNv> fUt shrrp a KbeFf, nfhzl_ t Uk; kUj Jt Ki w kUj
fUffi ygG MFk; fUt shhrpp; Muk f|tkhd 12 thu (Kjy; Kdkh k)
fUffi ygG nratJ kpTk; thfhg jhFk; ,jdhy; ngz z g; ,d
g pigglt jpiy. . w thk Kkkh fU mradNJMtsthJmn c |

z foflygg nrat J jp Mgt | pstpFk;
muR 1971

t
tr[ak KWWK ; %fg, gadflsAk fUj p Kj
g TILgh K fpd. reitii
hyldg ghF ghlL kvw\k  t L

hLfSI1d;, rrltk;, a WWQQIt
m,fofunggmfmkuJ

[jj; jtwig; g
hd ngz [ nf h
Fj aww Nghy
ﬂﬂ Flt\/lu%

R
adglj
k
g P
hd Ry;

y Ny
Uj s
st

k
J.
c
fUffi ygGnratd fLi ka
W

P

t
psTfi
ST

a
WgLk; fhggafsy; VW Fiwa ghp@s
WoLfpwd. xtth myyd jtw
; fhz KhEk; nelLqf hyk; nrayglLk; kPjdi k f
rhj dgfs; kwi\k; ¢ s gj fUtrbs) kh;pufs;>x|l_ff
tp N<yl*d|tath c gi g rhidqgfs; kwk; c sgj
Ng |; gadfs; gww FLkg eyjjplk; t p oAk; , sk; _
rg_\l\ﬁx\ld(dtjdf/oykuﬂ)tkﬂ)fky;V\Ang;fhggqfsn,vz zpif tpffjjff t
i WAK;

o ;
stU

ghyt p d Nehaf s ; (Sexually transmitted diseasesSTD):

gyt pdj; njhwwMs; (STI) vdgd ghytpd Nehafs; (STD), ,dgngUffg; gh jj;
nj MW (RTI), myydJ nt dpay; Nehaf s ; (Venerial diseases) vd Wk; Kd G mi of fggltJ.
ghyt pd NehajpjhwW c sst Uld; kp neUffkhd ghlfhggww c | YWl nfhstjd;
%yk, ,jnj W guTfpd. fyyB; mowp -B (Hepatitis -B) kwhk; HIV nj WM {s;
hsp gadglLjjma clnrYjy Crrbs;> mW t rppirf;
Wg; jd; %yKks , ujk; nrYjdjy; kwk; nj MW nf hz |
haﬂ)k,,UeJ Naka gquprd. 15 ij 24 taJnUf , JJ F nj wW s ; Vgl
hagds; mjpk; ntlil Neha; (an\UH‘qah)>fp|e;p(rpSg[y f L (nng&)
ﬂ>;>y;k/l\ghfphDN/H<h nt d hak; vd D k; mi gthha

ghyt p dj; nj MW Nehaf s ; MFk; gmg@AG mf f p gmg
k\w\/k,vat] Nghdv»d ity ,Qthdj,nijVNem

IN ththdJ,nJWwerk N dbbahrp ;
GN.HNH\P h> ghf Bmh kwWk; xI Lz z ps hy; VwglLk;
nghUl fs; kw\k; gw kUe;sthy Fz ggljjyhk;
njwWi sf; Fz ggLjj ,ayh] vd®k;ituy ;
mwbwbi sf;flbggljjyhk; , ugguyhd fUjji
ghytpdj,nJhMNguTk Mgjij ngUksT Fi
KOi kahtj;jtpif , ayhl.

b
3
b}

ghyt pd Nehafi s t UKd;fhjy; (Prevention of STD's):
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1. Kdgp;njhaht Ul d;myyJ gyUld;ghywl nfhsti |
2 fUjjil ciwisg;gadglLjdjy;

3 reN fk; , UfFk; kUj J t
Ncwnfhs S jy;

jtmy;

arijiy; MNy hri dAld; KOi kahd rppir

cyf Rihhu eMdjjp; (WHO) 2017, mwbi fap; gb c yfstg; xt nt hU ehSk;
gyt pdj;njhway; xU kyyad; kffSTF Ncy;ghpgi | fadwdh 21 kyymad; HIV
njhwwWnfhz t kffSldscyfsty;HIV gh pN hymjpk;nfhz | %dwt J eh H
,ejphcssd.

f Ugi gt ha; GMM\eha ; (Cervical cancer):
ghyt og; guTk; i tu hd kdp ghggy Ny hkh

N M pfadw. , jdhy; fUgi gt ha;nryfs;
kiwd tshrrpa milfpowd.

,Lgﬁypfytrbfhytm,Jm kpfgt\bWF>,ayGF k hwhd
f Ugi gt ha; GWM\ehap ; nghJt hd mwbwbs ; M

i gt hag; GMMeh a ¢ Ut H Fk;fhez ps;

1. gyUld;ghymy;njH hG
2 fUjjil kh;pufls eP |

Ity
f Ugi gt

; (HPV) fUgi gt ha; gWWW\eh a
ha; gmot Hfk; vdDk;, ay F

, U johghf B Nghd nd

ehl fshfg;gadglLjdjy;

fUgi gt ha; GWWehi a HPV MaT kwk; ghg; GFR N'hji d Nghdw $1LrNhi dfs;
%yk; fz twayhk; vi] NbCT ] NNdMRI kwi\k; PET ] Nd; Ngdw MaTfs; %yk;
, 9GMN Nehap ; epyfi s mway hk; ,Jld Fz goljj fiptPR rppir> mW t
ropi r kwk; N j iUed rppir gadglf ol w

ghyt p d Nehafs; kwik; mwbwhs ;

Nerap ;ngal | Nehaffhez p mwbwh s ;

Neha; nt s pgLk;
f hy

ghf Ba ghyt p dj ; nj MW (Bactrial STI)

nfiNdhuyah  rfWeRt bFohaskyfFlys»
myyJ ntlil njhe i |> ngz fsp;
Neha ; f Ugi gt ha; Mf @
(Gonorrhoea) gFjpsy;gh pG

gmgel; gh japy; t B
tbjy;rpeR fopF
vhpry;c z hf

yp f
k; NghJ

b

fpejp myydJ | bhdghd jxh o;

Nkf gz ;
(Syphilis)

gy pk;
(Treeponema
pallidum)

Kiy;epy — ghY Wy
Gw;, oFjpay,; t
& fs;

, thk; epy - ; .
szs;>nrh/\pl\lhy 10—90er$,
%l Lfsy; t Pfk; fhar[y;
kwv\k;Kbcjm'.
%dwk; epy -
feffhy> gFjp kwhk;
mz z g; gFjay; ehsglt
&G fss |, aff kol i k>
kd ey ghi p&

%f F >
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gii TNV jag;
gorri d> nkdi kahd
gulk; jdi kaww flbfs;
(Gammas) Nghd wd .

Nehap ; ngah Nermaf f hz p mwbwp s ; Neha ;
nt s ggLk;
fhyk;
fshkpah p; f 8 hkpah fz:,ik mhogG rped |2 - 3
(Chlamydiasis) | thiNF D] d gnguf f g; gh j>thgfs;
(Chlamydia Rt hrg; ghi j kwik;| myyJ 6
trachomatis) fzzp; fdfqfbth|thafs;tiu
Mf @t wy ; J}Z , vop PR
B/ Nghf phD Ny hkh f B hkpah oy LS s 0 e
y | a gmgNgge ; N hy; myyJ
nt d hak; |L“\”N<b] N H oggly gh pG r peR
(Lymphogranuloma (Chlamydia t bF oha; mow p-
venereum) trachomatis) t ha; mowp
N L j UK;
, d gngUf {
Cc WgG ah dff hy Neha ;
it u] ;ghyt p dj; nj hWW (Vlral STI)
gmoNgG mffpn hgl ; 2 - 21 ehts;
(Genital herpes) rixgny f ] (rurhp 6
it (Herpes [WeF? oha; el {s)
simplex virus)

Mz F\Mi)ar;wapCi fs
rVeR fop FK;NghJ typ
khit pha;
RowpSffpINa , ujg;
Nghf F

nj hi | , LfFfsp;
eg eAKbrRfspy;t Pfk;

gmoONgG kUf s fkdp ghggy hkhi, d c WotE s; nt siggFj P 1 - 8 khi gf s;
(Genital warts) bt f Ugi gt has kKyth ar;
(HPV)(Human Rwa gFjpspy; ) fbd khd

papilloma virus) A lgds;(flbfs

fyyd; mow p| * ghbb] ; NHiT> kQrs; frkh y>
(Hepatitis - B) ity ; frarrys Nhy; |boga
(Hepaitis tapWtyp
virus) fyyl; , Wtks , Wp
epyay; fyyty;
_ nray g -
val] ; (AIDS) kdp jilfhgGleg eR KbrRfs; nghphys 2 — 6t hgfs;
Fiwga itud ;e ehs ; fharry> Kjy; 10
(HIV) eP {ehs; t apWgNght F> Mz Lf S fF
cly;vil Fiwys, up; NYk;
tphjy;

Nehap ; ngah Nehaffhz p mwb wh s ; Nera;fngying;

GQi r ghyt p dj ;nj W (Fungal STI)
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N dbbah p ; Ndblh  mygpd] jje thas njhz i | >
(Candidiasis) (Candida albicans) Flwgh j KWWK ;
fytpthyt ha; Mfp
gFjpspy;jhffk;

fytpfhyt hay; mhoG
(m) & {s;
fytpfhyt ha; jptk;
kp f g; Nght F

« ty@ld;rMeRfopjy;

GNH NhNht hghyt pdj;nj wWW (Protozoan STI)

bi uNF hNkhd p bi uN hNkhd h ; « fytpfhytha; mowp
abrp ; th ohyp ; grir kQrs; fyej
(Trichomoniasis) (Trichomonas fytp; fhytha; jpt
vaginalis) nt s gghlL> mhgG kwik;
vhpry; c z hi> rpeR
t bFoy; mowp t jf
Nky; RUs; ehs mowrp
G\ N | ; Riggpmowr p

et @ njhogElgqfs; %yk; fUgi gt ha; GWwM\eha; j i Ft jwF Kd; WglLk; Kei ja
khwngfi sf;fz twayhk; vdN >30 tadJfF Nkwglt ngz fSfF Mz Lfs; xU Ki w
ghddhi d nrajJ nfhss ghedi uffgglfplw . jLggeps; %yk;fUgi gt ha; GWWN\eha ;>
tuky;jLIfyhk; gy fs;nrayghbfF t Ut jw KdNg>mjhtJ9 Kjy;13 t ad
cila ngz{SfF HPV jLgGrp NghLt jd; %yk; Kjdpy jLgG njhqgFfpd.
thofi f Ki way; khwpk; nrat J k; f Ugi gtha GWW\eha; t uky; jLff c|jTfow.
rijhd cz T>QG fapy gadgh jtiyjys ,stad jpkzji] jtmy;>erréi>y2\k

, dgngUff Ki w kwW\k; rdhd ¢ I\Agawpl\g}‘dv\d %Yy k; f Ugi gt ha; GWWMN\eha;
tfagt g Fi wffyhk;

TNHSP - (Tamil Nadu Health Systems project) j kpf mup; kffs;eyt hoTjJi wap;
mgfkhd jkpehl Rfhhu mi kgG jptks fUgi gt ha; GWWNeha; kwik; khhgf g;
gWWNeh af;fz twhk;gh\hi dfis |, ytrkhir;nrafpwd.

KylLjjdi k (Infertility):

jilaww ghyp ,iz thotpfg; gpk; fUTw ,ayh k myyJ Foeijia c Ut Hf
,ayh k kyltjjdi k vdggLk; mjht J>xU Mz ; xU ngz z@d;mz tjij fUTw;
nraAk; mstp jukkhd myyd NhJkhd vz z pifap; ted nryfis c Ut hf
,ayhi k myyJ xU ngz z hy;fUjjhof ,ayhj;jdi k kylLjjdik vdgglk;

gbA+thp Ruggp myyJ , dgngUff c Wgtspy; flbfs; cUthys> , dgngUfft
hiNkhdfs; cwyjjpFf; fhez khd kuwZ fisy; ngLk J;Bh kthqfs;>ng; ot ha;
KWWK ; mztehsq.f_sp!, Fiwshrp ,stajp; Cltrrjdf; Fi whh l\ghdw
fhz gf shy;kylLjjdi k VagLf oy .

et fhy kd mOjjjjhy; cly; eyjjo; gyNW $Wspy; Fwgght kht pha;
Rowmpy; ghipEs; Vwlfpwd. fhkak; Nhdw fd c \vhqfs; nfhel
er Rgnghul i s clnfkssy>JPp| Fbggof f k-G fapy erRgnghUlfis clnfhssy;
j Pp Fbggoffks>Q fapy kwhk; Nghi j gnghUs ; gadghl>, d nry; Ruggps i ; gh pG
kwik;mjp taJ Mfpi t Ak; kyILJ,jd;kfFf fhz kh o wd .

kylLj;jdi kffhd gwfhe wz gfs;
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, LoF Fopt Pf Neha; (PD), fUgig ji reht; fIbfs;>ng;g clgly mowp
Nghdwi t ngz fsp; kyILJ;d;kffhd nththdfhuzqfs Fk;

sp;clyy; nfhOgG msT Fiwy; myyd grppi k. mjhtJ cly; vil
Nkhvdwmrrjjhy;cz T cz gjy; WwlLk; kdeyf N hs hW.

Mz fs;, Wifkhd cilfs;mzpjhy;tejfjjo; ntggepy cahed ted nry;
cwyjjpoh pfooljy;

edF fepqgth tejfk kwk; N W hrP;vdgglk;t pjgi g rp uspl;t Pfk;
tejfk;kwk; mz tfqfsp;Fi wtshrp

ngz fsy; jd; thotifj; Jizthd; tednrytStF vjphf vjpgy; nghUs;
cUthy;

Mz fsy;jqfs;nrhej teJ nryfSfF viphf Raji IfhgGtpsT cUthy;

midjJ ngz{tSk; mztqfSlid; gefpgwdh Mdhy; rgUtFE  fUgi g
, Uffh). ,eepyfF "Nkah Nuf phd] fp Nehaf; Fi wghL" (Mayer - Rokitansky
Syndrome) vd W ngah;

,dgngUff Ji z njhoy;El gqf s ; (Assisted Reproductive Technology - ART):

,draryfs; myyd kwk; fUKIiIfis clYfF ntsppg;ifahz L fhggk; mi | ar;

nraAk; nrayKi w ; nj hFgG , dgngUffj; Ji z nj hop;Eng vdggLk; ,J kyllLj;
jdi kAi la jkgips; fU jhoFk; thagtfis mjphbfpw. ,jnjhoy; Elgijpy;
fUgi gaPpPs;tejZ ffis nrYjJjy;(dUI), cly;ntsp;fUTWy; (IVF) fUKI|Ii a
mz!t ehsjj®s; nrYjJjy; (ZIFT) ,dr; nryfis mzt ehsjj®s; nrYjJdjy;
(GIFT), fU , khwpk; (ET), mz |t nry;irINhgshjj®s;ted nryfis nrYjJdjy;
(ICSI), fU gj@fF KAdNy kugay; Fi Wi sf;fztwpysmz tnry;kwk;teJ nryfs;
jhdk; kwWk;t Hi fj;jhai k Mfad ml gFk;

fUgi ga@s;ted nryfis clnrYjyjy; (IUI):

,roray; Kiw Fi wej vz ;ﬁ;fag,t

nraaf$ba rppir Klwath

nfh |ahs hhbkpedJ t ey

mz tnryfs; cwgjjp nraaggprl

%yk; fytp; fhyt ha; t oaht f Ugi

mzt ehsjij NehffpePjp;nrdW
J

clyntsp;fUTWy;(IVF) myy

jnjhoy;Elgijy;mzt nryfs; kwk;tpel nryfs;clYfF ntspy;Matfjjy;
iza itffgglfpwd. ,tthHV fUTww xdW myyJ mjwF Newglt fUTww
{Ifs;ngz z o;fUgi ga@s;nrYjjgglfpwd. mgF mit fUgi g Rt hy; gj eJd
u; njhHgFfpwd. kPKss cghp tsHUffs; ciwepy giggLjdjy;
cryopreservation) Ki way; vipihyj; NitfF ghJfhfg;, gbfpwd. njhffjjps
,Jnjhoy; Elgkhdd tsui> milgt kw\k; gh pgi |ej mzter’sk nf hz |
ngz {STFg; gad; mspjJ. jwgh) , jnjhoy; Elgk; g9yN W fhz pshy; Vwglk;
kylLj; jdikia ephjp nraag; gadglfdw. mz bfjijj; Jjz Ljys mz |

NhidfFoha;Foeij:
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nryfis ntspnfre fysfUTw; nrajys G kwik; fU , | Khwpk; Mfad | ;
nj holy ; El g Rowrap ; mbggi | g; gbep yfs; ;

hCGCrpa clyg;nrYjja 3 Kjy; 37 kz pNewk; fopJ nghl kaff%lty;nrayd
rsva mWM t rppir %yk; kRahypt oph bi ag; gadgLjjpngz z p; mz tfjjg[bJeJ
mz tk; ntsph nfre L t ugglfpw. ,kKI;I mz tk; gw Gunryfspyped
obbfggLfm mN Nisapg; ted nryfS oG leJ:Jg, gadgLjjp jahh
nraaggLf pwd. godhs drnryfs xd xU Klilia fUTw;
nraa 10000 Kjy; 100000 Uk; jpDi | ' ; NltggLf|dwd gpldh
fUKIi lahdd nry;gbpYfF c |ng ;

fUciwpy FsglbLk;Ki w(Cryopreservation or freeting) xU c lynt sp;f UTW y;
epotw; NitfF mjpkhd fUffs; cUthdhy; c ghtUffs; ciwepy FsglLk;
Kiw %yk; gnJfhffggbLfpdwd Nitahd Neyjpsci wej fU t khwwnghUjjp
(FET) fUjjhoggiwhd $Ljy; thagdi sg; ngwhk; ,jdhys kP Lk; mz tfjijj;
J}zbmztnryflvafthba Nitapiy.

fUNhs epyap; fUgi gaps; nrYjjoggLfadwl. 8 nry; epyfF Nkwglt fUit
fUgli gas;nrYjJk;Ki w"f UKW nj hopy ; El gk} vd ggLk;

fUKIilia mz!t elsjj®s;nrYjJdjy; (Zygote intra fallopian transfer - ZIFT):

gshl Nhkphtisf; nfle I fUKIT| Nyguhl Nhggp Kiwag; mzt ehsjjs;
nrYjjoggbtp . fUKIflay; ,ayghd nrygbpy; epoeJ fUFNhk; Nhdw
fUgi gi a Nelf fpefhed gj pplw .

fUgi g ¢ s;, | khwpnk; (Intra Uterine Transfer - IUT):

8 gsh Nhkaphis tp mjpkhd nryfisf; nfref fUthdJ fUgi gaps;
nrYjjgglk KOt shekppmi | fpw.

mz | ehsjj®s; ,drnry; ,|lkhwk; (Gamete Intra fallopian transfer -
GIFT), kKi wagsmz tfjjpted Klilfs;Nfhbfggll ted nryfSId;NhJ xU
mzt ehsjj®Ps; itffggbfpw. fUTWy; ebpoej go; c Ut hFk; fUKIG I
fUgi gi a Nenhffpefhed fUgi gapl;clglyjjw;gdpow.

mz!t irINhgshjjPs;teJ nryfis nrYjJjy,; (Intra cytoplasmic sperm injection
- ICSI):

, kKKiwag; xNuo xU ted nryfy Klilap,; Ftpogsspy; nrYjjp fUTw;
nraaggbfpdw . mjhJ> Klilag; irINhgshjjps; teJ nryyhdd kp
ftdkhfr;nrYjjggLfpw ., jg;fUTWYy;tPk;7 Kjy;8% MFk; fUKIi | 8 nry;
fUINhs epyia milef cld; ngz z g; fUgi gf Fs; khwwgl L f hggki | ar;
nraaggLf ol wl .

thifj;jhi k (Surrogacy):

jhai k mi la Kbah ngz z wf myyJ ngz fSfF N nwhU ngz ; xggej Ki wap;
fU tr;RkeJ Foeijiag;ngwW jUK;Ki wthifj;jhik vdggLk; , rnpraKi wapy;
cly;ntspfUTWy; IVF) Kiwag;fU cUthfgglk tHifj;jhad; fUgi of Fs;
itffogglk fU tshfgglfmd. ,jd;%yk;gwm Fk;Foei jfF>jhai k mi la Kbah
ngz ;j hahFk; N\gW ngW ol whi;

Mz fsp;kylbLjjdi k j LgG (Male Infertility prevention):
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nryfs;,yyh ted jptk; Fiwejglrk; , U Kiw ntspglthy;  eepyff
nghk@h (Azoospermia) vdW ngah , eepy nkhj kffs; njh fag; Rchh 1%
kffspk;fhz ggLfow.

tejfjijyped tpd Nfhpjy; (TESE):

, KKi way> Ez z @ mW t %yk; tpjgigi aj;J,isabL tejfjjytel tpd
NfhbfggLfmd. ,ffRy; tomhf Ez N hHfp cjt@ld; xdW myyJ , U
tejfafs¥k;css tejf Ez Foyfis tppilar; ; th nry; c wgjj ahFk;
oFjppiled  rpwpsTj; Rt ntspa vljJ ' nryfsp; ¢ wgjp
NkkglLjjoggLfmd. , kKi w njhdi kahd c apjj® (Biopsy) njhoy; Elgjij tp
Nckglt Ki wahFk;

fUtd;Fiwghifis fhggfhyj;njHffjipyNa fz fwpy;
kRahy pt hdaH | k; (Ultrasound scanning):

kRahy pgadghL xU ngjgyh Ki wahFk; , k; Ki way;gadglLjjogLk;fljjpt api;
gFjp myyd fytp; fhyt hag; gFJ[ag nf hLf Fk; mOjjk; kpkhd mnrsfhaji j
KILN jUfpiwd . ,k_Kl way; it PRo; gadgLJ;gthme kRahyp ti upa
gadgLjjpKjy; Kkkh fUtshmapl NgtN gmoG s N jp fUt vzzrb:f KWk ;
frggfhy ) ;nj Hftjjy;N hdW;gprri dfi sfifz tway bk

gdpFlj;Ji s gl (Ammiocentesis):

, kKKi wag;tshUitr;#o0edJss gdpFl | pt ;nfhe b FNUNKhN bk s @l ;
gmorrpi sf fz iwayhk; ,r; nray; Ki w nth 15 Kjiy; 20 thu fUtshrp

nfhe | fUTwyv ngz fsy; nraaggLf gwl . ; Ki wag; kp nkyy@a> eP |
tapmi w toahf gdpFlgigf Fs; rops T gdpFl jpt Kkh o
,Jjptjjgs> tsh : lyytled ¢ jpej nryts;

kRahypepYU njhoy; Elgk; gy ti fgoglLk; kpg; nghJthd ti fahh@a , Ughthz

(2D) kRalypepYU>t sh Foei jap;xU gz i g kltk;tgfFk;jlilahd glji]j

KI LN j Uk; Kgghkhz  (3D) epYU Ki wap; jp uap; nj hdk; epYUt g; ePks
mfyks Mok; Nghdw wi w kUjJth ghiff ,aYk; ,jdhys fUt g; MNH @
epyi aAk; mwa , aYk; et @ njhoy; El gkhd ewghkhz (4D) kRahypepY Ui t f;
nfle L kUjJths; tsh Foeijap; cz i kahd mirT Nyhdw Neuor; nray;
fhHrpi s Kgghthz f;fh @l d; mway hK;

N hhahd; Ez ;ePrpkh ppMaT (Chorionic Villus Sampling - CVS)

Foef | g F Kd;jha;Na;,izggjptp;rgWgFjpa MaT nraJd FNANKHN hk;
gmorrpVJ k;, Uej hy ; mway hk;

fU fz fre gff;f Ut p(Foetoscope):

yffUtpaf;nfhz L tshUtd;, jaj;JbgGt Pk; kwik;fhggfhy , Wap;ei | ngWk;
nrayfs; kwk; gort typNgrdwdtwi wi;fz twayhk; t s Ut d; rurtp, j aj J bgG
t Pky efpj jfE 120 Kjy; 160 JbgE s; MFk; fUtp;, ayFF khwd , jaj; JbgG
t Pk;Mf] pd;gwnnf Fi wmyyJ gw gorri dfi sAk;, ffUt pfh Lf pw .
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Ihgsh fUt pvdDk;i falffkhd fz fhe gEF;fUtptshUtp;,jaj;JbgGtPjijf;
fz twag; gadgLfpw . ngUkghY ks kfgNgwd; Ngh) njH bk kpidZ fU fz fhe pG
nraagglLf o w .

H'gf CMWMeh aj;njHff epyapyNa fz twpy;
I£|§>'®shfg %%ﬁfgglL frk@'d; $ba i kaggFjp
gLf

nfre Lk; ,1J khi g tyfifapg;
ggFj p aAk; mOj j g; g J VN Dk;
f Nz Lk;

KJy thyjp;oLjj epyapk;edw
N z Lk;
VN D
f

'frﬂ

k;: xU Gk; fHG
hz ggl t Ny h  GMMNeha;
ztwayhk; 40 tadfF Nwglt
ghtvh i di aAk; 40 taJfFf;

,sk;nngsg>kﬁ’ ghNhl d| aAk; nrayg ghyggj d; %yk;
njhff epyapyNa GWWNeh a z tway K

, dgngUff c WgCfspd;, ayghd nraygh LfF c jTtjhy;itltko; E kylLj;
jd;kfnf”bntlt ko ; vd mi of f ggLf pw .

, dgngUf { T hiNkhdfs; mN hy/gg@\nalddlt; (Adolf Butenandt) vdgt uhy;
fz twaggltJ.

xtpthd Mz Lk;[ iy 11>cyf kffs;njh f jokh fi |l gpffgogLfow .
xt nt U Mz Lk;brkgh;1>c yf vat] ;jpkhd mDrhbf ggLf o w .
Nr@a vat] ;fllggh L mi kgG NACO,1992 Mk;Mz L ¢ Ut hffggltJd.

foej pkwik;nt I'i | Neha;nghJt hif rif Nr Nehafs;vdw of fgglLfowd.
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myF - 4
ku;fljjy;nfhsi ffs;kwhk; khWghLfs ;

c appyp;xU g;b(bhd kuwpay;vdgd ku@ opkwik; khWghLfi s gww gbggj hFk;
xt nt hU jlyKlwafY apbsp; gz s;vtthW ngwwH s pkiley rejjrbeFf
f|JI99|-fIU|Wd vdgi j QWWD ttpy;tphofmd. kudfljjypd;myF kugZ vdgglk;
,J, capbspo;jdpjdi ki a epz apFk; kugay; f ez ahFk; re;jrbeFk mt h k;
ngw[\WrHSka,,llagm NWH L jdi kap; msN khWwghL MF

, 99 jjy; kdp  ,uj tiffis NewNhshif; nfhz L gy$IL myy?fs
kdpd; Grrps; kwk; gwi t fsp; ei | ngWk; ghyepz a Ki ws; ghy; kuG ;

fljjy; kugay; Nehats; FNINKhN'hk; myyh kuG; fljjy; ka( kdg) dJ;J
Nkkghh mila nraa c¢jTk; Kiwishd |, dNkgh bay; #oelbyaray; KWWK ;
Gv N hwwv Nckgh bay;Mf@ai t gwak;t sffggllssd.

gy $!1L myyPfs (Multiple Alleles)

nkz tya kud; fljjyp; gb midjyJ kugZ ffSk; , UkhwW tbtqgfi s
nflre Lssd. mit Xgfma kwwk; xLgfa myy#®Pfs; MFk; (vfh nelil (T) kw\;
FIgl (0. ,jp; Xqfm myyPfs; jBh khapk; mi Tejit. xU kugZ gyKi w jBh

khawki 1e) gy khwW tbtqgfis cUthFfm. xU Fwoggbt capdjjpo; xjj
FNANKANhkf sl ; xNU Kkl Ejjgs xU Fwogpt gz i g fllggljdfdw %dW myyJ

mjwE  Newgglt  myyPRfs; fhe gglthy; mit gy$lL kuwGfljjy; vdWk;
mi of f ggLf pw .

kdp ,uj tiffs;

kdpdprk; gy$lk myyPis; frze ggLf@dwd. Fwogght gyNW ,ujtiffsp;
kud; fljjiyf; $whk; vjpnghUs; J}z bfs; (Antigen) kwhk; vjpnghUsfs;
(Antibody) gwwp mwed nfhstjd; %yk; ,ujti fap; kuGfljjiy mweJ nfhss
KbAK; , ujjjm; fhz ggLk; gFjpnghUlfs; mjd;ti ffs; (ABO), , uj vjpnghUs;
J}iﬂ%ss kwv\k vji pnghUs fs; gww ehk; W dN g pdhuk; 7 Mk; ghjjy;
ga

ABO , uyj tiffs;
gy$lt myyPfshd ABO , uyj tiffsp;kud;fljjy;

xU kdpdp; , ujk; dnth kdpdp; ,ujjjotel NjpnghUulfsp;
mbggi | ay; N WoLf pw . nghUjj kyyh ,wib ,uj tiffis xdwf fyfFkiNghl
miss ,uj rpgG nryfs; xdWd; xd W ,lzeJ ,Uj nry; jplrpa
VWwglj Jfplwd. , 4yj rpoB nryyp; NkwGwrt T kwik; vgp PRy ; nryfsp; fhe gglk;
vj banghUs ; J )z bap; fhz ki N j gnghUl fs'd; N Wogl 't j di k epz apf gglfpd .
Ihfth fhy;, Nz {] nladh vdgth kdp ,ujjjg; css RBC ap,; Grgguogy ;
vibgnghUs ; J}z b A kw\k; vj pgnghUs ; J}z b B vdw , iz L ti fahd vjpbnghUs;
Jiz bfs; , Uggi jf; fziwejhy vjpgnghUs; J}z bfs; ,Ujjy; myyd
, Yyhkypljjyp; mbggi lag;A ,ujtif, B ,ujtif kwk; O ,ujtif vdw
%dW tifahd ,ujtiffis (ABO) mthfztwejhh ,jg; O tif nfhz Nh u
‘nghd nfh lahshfs} vdgh 1902 Mk; Mz L. Nyzt] nladUi la klhz tHsh@a t hd;
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b fh nly; kwk;] *wpvdgt ifs; kpTk; mhphd AB vdw erdfhtd , uj tifia
(nghJ g; ng\eh) fz Lggbjjdh

1925 , y; nghd] bd; vdgth kdpd; gyNW , yjtiffsp; kud; fljjy;
gy$1L myyPfshy; epz apfgolfml vd fz twejhy vej xU eguo ; U
ti ffi aAk;epz aggd FNOANKINFHK; 9y ;css %dW myyPis; MFK; , €f tifia
flbggljJk; kwwZ L myyd I vd Fwggpgglfpd. (L vdgd fz Lgbgghs ud
Nyzt] nladh vAk; T vdgd I N hmfSIbNdri dAk; FwbFk) kwzZ I MdJ
I 1°,1°vdw %dW myyP;tbtqfis nfle LssJd. I"myyR; vjbnghUs;Jlz b -A
i aAk; I"myy®; vipnghUs; J}z b B i aAk; Fwhfpd . Mdhy; 1° myy#®; vej xU
v”bngnghUs Jiz bi aAk; Fwpftgiy. ryhd; fz z B kwk; ¢ kppeR Nghdw c ly;
iptjjg; v”blgnghUs J}z bf s;fhz gglLk; mthfs Rugghs hf s ; vd mi of f ggLf pwd h;

xt nt UI'kwiWk® myyF®k; bud] ngNj ; nehap d cwjjp nrafpw.
I'myyP; N mrplyNyfNbhikidr; (NAG) Nufpd. I"myyP; NyfNH ;
bud] ngNJ] ; neipa RueJ NyfNh ] °~ H nghUs; vdgglLk; %ygnghUNs hL
NHff .

ABO ,yj ti ffsp;kugay; mbggi |

ku@ i f ii |Uj rpggZ k& fhe ggLk; gsh kh y; f e ggLk;
' vj bgnghUs ; J }z bf s ;| vj pgnghUs f s ; (Antibody)
(Antigen)
" [ Atif
' 1° [ Atif
1°1° [ Btif
1° 1° i Bti f
' r° i AKW\K; Bt i f vj pgnghUl fs;, yiy
°1° i vipgnghUs Jjz b , yiy vj p; A kwik; B vj b

1°/1° myy®; bud] ngNJ ; neljp vi j Ak; Ruggj iy vdN nt wW myyPR;
(Null allele) vdW mi offgglfpimd. MNYk; ,it NAO myyJ NyfNh ]
%y gnghUS | d; Nhggj i y -

G Nhww tppjy; ' kwk;, [myyPfs; [tpF Xqfm jdikia
nflrz pUffadwd. Mdhy;, it , wz Lk;xdWnfhdW XqFjdi kAl d; (1*=1")
,Uggity; ,J iz XqFjdik’ vd mioffgglfmd. ,twwml; XqF gz @& hhgj
goepy I*=I°>°(Domi nanc e h erarc hy) Foe;st,Jqfs ngwhavhhf s p ke

ef %AW myyPisy; WDk; xdi wg; ngWgwnd. ,jdhy; MW i fahd kugZ
tiffSk; endFtifabd ,ujtiffSk; (G Nhw MffKk) c Uthpwnd.

e, PP P, i’ 1° o vdw MW fahd kuG ti ffis Na; cambs;
nfhz Lssd.

Pl ;myyJ Rhfhe p

Rh fhez p myyJ Rh vjbgnghUs; J}z b ,uj rpggZ ffsp; Nkwguggp ;
fre golf pynd. 1940y fhyNyz L] nl adh kwik:; mnyfrie th nt adh Mfa , Ut Uk:
Kiyy:kfhfhP] ;vdDk; uP] ; FiqFfsYk; gnf kdpdiXk;,ji d fz Lgpjjdh Rh
f hez pvdwthhitj Jngmwy;jUfnwD(, KANdn[ dp; D) vj pnghUs ; J }z bi af;
Fwpfmw . D vjpnghUs; J)}z bi a ngwmidggt hy RhDc i | Nahhy (Rh+) vdWk; D
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vi bgnghUs ; J}z b mwwt hy Rh D mwhnvhhy (Rh) vdWk; mi of fgglth , ujjjp;
fre ggLlk; uwP] ; fhez pmhdd XgF gz ghf kuG op fljjogLfmd. , aw fahf N
mi dt hd; gsh kht y¥k; DfF vjphd vjpgnghUsts; , Uggjpi y. Rh-(Rh mwhah)
, U jk;Rht (Rh-Dc i I Nahh) , ujjNhH njHhGVWglfwNgh) mthfs;, ujjjg;DfF
viphd vjpgnghUs; c Ut hfpdw . Mdhy; Rh ci | Nahhy Rh mwiwhhal ; , Uijjijo;
ngWkiNghJ vttp tpsTfSkiczlth|jpiy.

Rhfhe pp;ku@ op;fl Lggh (Genetic Control of Rh Factor)

Rh fhz pp; %dW nttNW myy®; ,izfs; FNhNKhNh; iz fsp;
neUf fkhd %dW ntt NW ,Ilqfsg;mi keJssd. ,di wa gadgh by;, 4yj mi kgG
nghdt hf Cde vdw ngahfsy;gadglLjjggLf pd.

Corc Corc

/gp U KWWK, Nl ;FUIJNhs;-Rh ,ujtif —m.i kgngh’j F_NhN(hl\Hk;,iz
13, Uggbagfs; kwk;xt nt hU , I jjk;2 myyPis;epyia cz hJjy).

%dW Rhmyy#®;,i z fs;(CcDd,Ee) mi kgngh j FNONKHANHK; |1z -ly; %d W
ntt NW mi kt pgfsy; cssd. xtnt U FNNWNkhNHKk; xU C myyJd ¢ xU D
myyJ d, xU E myyJd e thag&fhd kuaifiag, ngwwf Fk; vLjJffh L
CDE/cde, Cde/cDe, cde/cde, CDe/CdE Nghdwi t. mi djJ kuG ti ffspYk; c ss
Xqf@ D myyPfs; Rh+ (ci INahh) Gy Nhww tifia cUthFfpgw. mN Nhy;

,w b xLlagfp gz Gnfhzt kuGifag;(dd) myyPfs; Gy Nhwv tifia cwyjjp
nraf o wd.
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ntadha;fUJN bs;

xU RDila ,Uggpjjw; viL myyRis; (R,R, R R, r,/',r'',r") , Uf f dwd
vdw fUjij ntadh Kdpkhoegjhhy Xgfm R myyPfisf; nfret midjJ
kuG@i ffSk;(R,R®,RO,R°’)R" G Nhwtifia cwyjjpnraipwd. mN Nghy;, wz L
xLgfm gz G nflet midjJ kuxifAk; (rr,rr', rr'', r y) RGN N hwy § j
c wgj jpnrafpwd.

Rifhez po; ,z ftkodik tsHU ,uj rbggZ rpjT Nefa(vhpNhgshl Nhrp )
/ gPhy pp : (Erythroblastosis foetalis)

Rh , z ftkoi kahdd gsi s Nowwd; kP ngUk; KffmjJtjij nfhz LssJ.
xU Rhingz ;xU RA\'Mi z kz eJfnfhsSk;NgnJ mt fsp;Foeij RAW'tH , UfFk;
,JwE jeljapk; , Ued ngww fhe pa fhe khFk; ,ef Rh jha; jd; clyp;
Rh'Foei ji a Rkf FkNghJ czhhtk; ngWmhh Foeij gmogel ;  NghJ
, YjfFonafsy; WgLk; Njjjhy; jhap; Nehaj; ji I fhgG kz tyk; Rh vj pnghUs ;
J}z bfis milahsk;fhz fpgwd. ,jd;tpsthf Rh vjpnghUlfs;c wygjjpahfpwd.
,jdhy; czthd IgG tif vjpgnghUlfs; kp rpajhf cssjhy; mit jhaNa;
, 129G jR (Placenta) tophf CLUtp fUtE; ,uj Xtjjg; fyffpgwd. jha;
cz hhfk; ngwV D-vj pgnghUl f s ;¢ wgj j phFk; Neu jy; Foel j gmedt pk; , jdhy;
Kjy; Foei j gmf Fk; tiu Rr" vjpnghUs; J}z bfpfjphf jha; vitp gh pi gAk;
WglLj Jtjgiy. kwif mN jha; mLjjLjj Rr'vjpnghUs; J}z bfi sf; nfhz |
fU tr; Rkffpw NghJ mitfSfofjphf jha; clyhdd vjpnghUlfi s cwgjjp
nrafpw ., ef vjpnghUlfs;jha; Na;, iz gg R %yk; fUtpl,,ui rpggZ ffis
mopfpwd. ,jd;tpsth ., uyj Nh f KWWK ; kQrs;fhkhiy cz thfdw ., eepy
tshU ,uj rpggZ rpjT Neha; myyd r® °~ Rkh ybf; Neha; (HDN) vd
mi of f ggLf pw .

tshU ,uj rpggZ rpjT Neh a jLfFKk; Ki w

Rhjha; Ri'Foei ji a RkfFk; Ngh) D-vjpgnghUlfi s vjpif tyy nghUi s
(Anti D anti bodi es) 28t J t hKk; 34 t huKk; fUTww jhafF jLgG elt bfi fah
nfhLffgglf . Rh jha; RWiW Foeijia ngwwijjhy; Foeij gmej c|Nd
Dvj bgnghUl fi s vjpff tyy nghUi s (Anti D antibodies) j haf F nfhLff N z Lk;
,jdhy; ,ayghd Neha; ji IffhgG cUth JIid; fUtpd; rpggZ ffis mopfpw D

vibnghUs ; jhap; clyp; cUthJ JLffggLflnLJ NcYk; jha; fhggk; jhoFk;
Nghnj yy hk; , kKi wi a l\kwnfhss N z Lk;

ghy ; epz ak; (Sex determination)

ghy ; epz ak; vdgd c apqfsplNa Mz ; ngz ; NWghLfi s c Ut hFfpw
Ki wfshFk; ghy; FNIONKhNFhkfs; xU  ghy  (Dioecious or Unisexual) ¢ appspy ;
ghyojij epz apfpwd. ghy; FNANKhN'hkfs; jtp kPKss midjJk; cly;
FNIONCKhNF Pk s ; (Autosomes) vd  mi of fggLf pdwd. ghy; FNANcKhNFHkfs; xU
ghypjjm;c Ut k; xjj FNNKhNH; mi kgi gAk; (Homomrophic) kwnwhU ghyppljj
c Ut k; N Wglt FNiNKhNhk; mi kgi gAk; (Heteromorphic) nfte Lssd. xjj ghy;
FNNkhNkfs; nfrz bt gy jjy; xNu tifahd (Homogametic) , drnryfs;
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cwyjahowd. N Wl FNUNKhNFf Kfi s (Heterogametic) nfhz | ghypdjjy;, w L
ti fahd ,drpnryfs;c wgjjahpwd.

Y FNUNKhN Rk kdp Y FNUONKAN Rkl ; ms T 60Mb MFk; , jDs ;60 kugZ ffs;

nraygLk; epyap;cssd. mN Nghy; 166 Mb msTss x FNAhNKhN hjy ; 1000
kwgZ ffs;c ssd.

FNhNchIN hk; mbggi | aghd ghy ; ez ak;

N Wglt , drory; (Heterogametic) ti f ghy; epg ak; N Wglt , drpory; ghy;
epz ajjy;xU ghyp c appNWglt ,drnryfi sAk;cwgjjpnrafpwd. , jy; Na;
c appsp;ghy; fUTW ypd;NghJ epz apfgglfpw .

N Wt ,drpry; Mz ; (Heterogametic male)

, KKi way; Mz ; capbs; NWIt ,drpryfis cwgjjpnratpgwd. ngz ;
c apbs;xjj ,drpryfis cwyjjpnrafpwd.,ji d XX-XO kwk; XX-XY ti f vd
,w L tifaht ghbfyhk;

XX-XO ti f

ytrif fhyebz ak, %li | Gerps; kwk; Gerpshd  fugghd; Gerps ; kwik;
ntlbLffspsy; fhe ggLf @dwd. ngz ; c apps; , w L X FNANKhNHkfi s nfhz L
Xjj ,drory; (XX) (Homogametic sex), Ki wapyk; Mz ;c appps; xU X FNhNKhN h k

nfre L NWgl't , drory; (XO) (Hetrogametic sex) Ki wapy k; ghy ; epz ak; nraf o wd.
, iz, yyhky;, Uf FK;X FNUONKRANV R Mz ;ghypljij epz apf ol w .

. §)
amsome)  AAXX AAXO

@ew2Rsstan(Gl) AX AX AOD

wad goewpapf) AAXX AAXO

. 3

XX-XO ti f ghy;epz ak;

iz ,yyh X FNANKhINK; nfre t Mz gpled ,we b tifahd tedr;
nryfs;cUthpwl. mjhdJd teJ nryfsp;xU ghpX FNOANKkhNNh k nfhz L kww
gh p X FNUhNKhNFhK; mwAk; fhz gglfpdwd. , twwy; vej ted nry, mz| nryiy
fUTw;nrafpw vdgi jg;nghWyJ Na;c apap;ghy;epz apfgglf pd .
XX-XYtif(i yNa] ;tif)

,tt1ifahd ghyepz ak; kdpd; Kkwk; gogGrrp (Drosophila) fspy;
flhe ggbfdwd. , jp;ngz ;c apps;, wz L X FNUWNKhNFKfi s nfre L xjj , drpory;
9z i gAk; Mz ; c aphs; xU X kwk; xU Y FNANchNFRkfi sf; nflhe b N Wl t
,drnry; gz i gAk; ngwWhssd. xjj ,drnryfis nflhzt ngz; capbs; xNu
ti fahd Klilia cwyjjpnrafpwd. mi tfs; xt nt dWk; xU X FNHhNKhN hi k
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KILNK nfhz Lssd. NWglt ,drpryfis nfret ngz ; cappbs; xNu ti fahd
Klilia cwyjjp nrafpwd. ,tww; ry X FNhNKINHfi sAk; rg Y
FNUONKhNFHkf i s Ak; nfhz Lssd. fUTw; nraaf; $ba tgdnryyp; tifia
fUffsp;ghypjij ebz ak;nrafmpd.

vhjJffhHth Klil, X FNOWNKANh k nfhz | ted nryyhy; fUTwwy; mit ngz ;
ted ntyyhy;fUTWWy;mit Mz ;c apahf Tk; kKh\Wf ol wd .

Q o)
SuGpat(p) AAXX AAXY

Eewi'siaa(() AX AX AY

Ll Hanu Lol F ) AAXX AAXY
Q 3
XX-XY tif ghy;epz ak;

N Wit ,drpry;ngz ;c aphs (Heterogametic Female)

,ttifahd ghy; epz ajjp; ry Gerps; kwik; ry Kdnf Ykgbshd k@fs;
Chd kwk; g tfs; ,itfir; Nhej Mz ;capmbs; , L X FNhNKhNHkfi s
ngwffpwd. vdN it xjj ,drpryfis cUthFfawd. ngz ;c apps; xU X
F NUhNNKhNF hi K kl Lk; myydJd X-FNNhNKhNFRKTd; xU YFNHANKHANh k nfhz Lssd
vdiN ngz ; cambs; NWglt ,drnry; Kiwag; ,wtb tifahd Klilfis
cUthFfpgwd. WWfdN N WIlt ,drpry; Mz ; c apbsp; XX-XO kwk; XX-XY
tifag;X kwk; Y vOjJffs;gadgljjogltjhy;, ghghd Foggjij jtpif N Wolt
,drnry; ngz fsg; Z kwwk; W vOjJ KiwNa X, YfF dhg; gadglLjjgglLfowd.
NWIt ,drnry; ngz fsy; ZO-ZZ kw\k; ZW-ZZ Mfma ,w L ti fahd Kljilfs;
fhz ggLfpowd.

Z20-ZZ ti f

,ttvifahd ghy; epz ak; ry mejpGrrps; tzzjdg Grps; kwk;
t PLf Nhopsy; fhz ggLfpdwd. ,ttif ngz; capmbsp; clypryfspy; xU 2
FNUONKDNF R kI Bk; essd. it NWglt ,dr; nrytif (ZO) Mjyhy; ,w L
ti fabd Klilfis cwyjjpnrafpwd. r Klilfs;ZFNhNKNHK; c | Dk; mmk;
(O) fhz ggLf@dwd. mN MNghy; xjj ,dropry; ti fabd Mz ; c apps; , e L Z
FNIONKINHKE i s nfhz Lssd (Z22).

? 5)

LGt (B) AAZO AAZZ

Bevtstaanio) AZ AO AZ

L.

wsd smuwapF) AAZZ AAZO
3 Q
ZO-ZZ ti f ghy;epz ak;
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IW-ZZ ti f

,ttifand ghyepz ak; ry Gerps; ([ @rp mej pGrrp kwk; KJF  ere
c appshd ry k8fs; Chd kwk; g tfsy; fre ggLfgdwd. ,i tfsp; ngz ;
c aphs ; xU Z FNINKhN-hi kAk; W FNIDNKhNFhE KAK; naws sd  (ZW). MfN mi t
,w b tifahd Klilfis cwyjjpnrafpwd. mjy; ZFNANKhNh KAK; KWAK; ry
W  FNhNKhNh kAk; nfhz Lssd. Mz ; capmbsp; cly; nryfsp; ,wlL
FNUINKhNFHKf s ;¢ ssd. , twwd;, drnry; Mffjjol;Nghd xNuti fahd t @) nryfs;

Xjj ,drory;(ZZ) Ki way;c wyj j @hf plnd.

? d
AAZW AAZZ

AL AW AZ

vl gacxyang | AAZZ AAZW
) ¢
ZW-ZZ ti f ghy;ebz ak;

kdpdpy;ghy;ebz ak;

kdpdy; ghy; epz ak; nralAk; kuwgZ ffs;, w L ghy; FNWNkhNFhkf sy ; ¢ ssd.
, F FNUIhNKhN hkE S f F ghy FNUANkhiNFhkf s ; myydJ my Ny N'hkfs; vdW ngah
ghylibf sy; ghy; ebz akhdJ , w L ghypjjpk; css ghy; FNAINKhN ks ;
NWHil mbggi lahf; nfhz L mi kfpw . vLjJfHth ngz fs; mi kf gw.

vLhj JffH L h, ngz fs; XXFNINKWNhkfi sAk; Mz fs; XYFNOhN\NKhN FKfi s Ak;
nfre Lssdh kdpdp; nkhjk; 23 ,i z FNhNkhNHfs; cssd. mjp; 2 ,i z
cly; FNohNkhNFhkE S k; (44A) Xh , iz  ghy; FNIONKINFRKE S k; (XX myyY YY)
ml gFk; ngz fs;xjj ,drpry;gz Gnfhzt xNutifahd mztnryiy ( drnry)
cUthFfogwdh xtnt hU mz tnryypk; xU X FNIOWNKhN Bk KI LN f hz gglk; kKhwh
NWglt ,drpryfis cUthFKk;Mzfs; , U NWIf tedJraryfis mjhtd X
KWWK; Y FNhNKPANFRkfi sf; nfhze b ted nryfis c Ut HFfowd. ,ijgNghdNw,
gogGrrap ; ghy ; FNUNKhN bk sl ; mi kgGk; kdpi d Nghd Nw XX-XY vdW jddpygha;
ghz kpJssJ.

Fiad (F) (44A+XX) (#4A+XY)  (44A+XX) (44A+XY)

kdpdy;ghy;epz ak;
Y FNIANKPIN-HK; kwWKk; Mz fsp;tshrrp
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Y FNNchN bk ; gy kugZ ffs;, Uggi j Ak; mggFjbs; Mww ; kpf kugay;
gz pis ntspgLjdk; jpd; nfrz tit vdWk; Y FNANKhANHK; gwva j wi\gh | a
MaTfs;njhaggljJfpwd. X FNNONKANhK ; , kkugZ ffSffhd xjj vip,i z fs;
, Uffyhk; myyd |, yyhkYk;, UFfyhk; Y FNIhNKINF Rkl ; , UK df spYk; Nghype |y
FNIINKIN K gFjbs ;¢ ssd  (B%) (pesudoautosomal regions). , jwk , i z ahd gFjps;
X FNNKIN kY k; ¢ ssd. , ggFjapy; Fdw; gFggo; FW nf j pkhwwKk; kKW, i z T
ei IngWpwd. kPk; css B% Y FNUINHKDi la gFjps; ,iz ah Y gFjpahFk;
(NRY). ,ef ,izah Y gFjps; nrayglLk; kugZ ffs; (Euchromatic) gFjp kwik;
nrayglh kuwZ ffs; (Heterochromatic) gFjp vd , iz L rkkhd gFjpshf
obbfggl Lssd. nrayglk; kugZ gFjap;ghy;ebz aggFjpY vdD k; (Sex determining
region-SRY) kugZ cssJd. kdpdy; Y FNONKhNKK; , yyhepyapy; jt pf f Kbahky;
ngz ; caphf tshrpmila topFffp. ghy; epz a kugZ ggFj p X FNONKhN Ky ;

fplahl. , ef ghy;epz aggFJpY ald kugZ tpsnghUs;Kjpej Mz p;tejfjjy;
fhz ggLk;t ej f e;bmzaf fhez ahF

gogGrrps y; kugZ rkepy

CB. gtwf] ; vdgtH Kjd; Kjyp; gogGrrppsy; kuwgZ rkepy %yk; ghy;
epz arbfgthijf fztvwe;m Mz ghypjjp; fUTWy; j®DfF Y FNANKHN Tk s ;

NitahdjhFk; Mdhy; md Mz ;ghyplji | ez apgi i Y. ngz ; gogGEr@Y ; NGZ ;
jdi kffhd kugZ ffs;cly; Fl\LH\kH\kasp;c ssd.

wayhsud gbbwf] ; jd; Muarray; Kkka (3Bn) jdik nfret ngz ;
Ald;,aygnd Mz ; Gerpa fygG nraj Ngh c Ut hd Na;c appspy; ghy;
; c |

y; FNONckANFHkfspp; gytif Qma ,iz Tfisf; fz twejhy 1R1y;
eljjoglt ~,rNhidfsyg; fpljj  KbTfsp; mbggi lay; goglerpp; X
FNAMNKIN'hky ; ¢ ss ngz ; jdi kffhd kuwgZ ffSk; cly; FNNAONkhNhkfsp; ¢ s s
Mz ; jdi kffhd kLngfSk,,lINaahd kuG; rkep y Na ,gGrrpbsg ghypljgj

HwJ vd gpbf]; fz twejth vdN gogGrray; c ly; FNANKINtkisp;
Fk,X FNhl\kH\HKka; ,iINa fhZ k; tppN ghydjij ebz apfpowd.
N« ghy; FwaPt vz ;vdggLfpd. ,ji d fE’Hz tt hW nt s gglLj j yhk;

X FNOINKINHKfsp;vz z b f X C

,FwaPL vz ;= :
oy PR P vz s NN Fk nj IF] pspl vz z b3 f HAF

FwaPL vz z y; WwgLf dw khwnk; c appsp; Gy N hwwv ghy; gz gy ; nt s ggLfpw .
Kkka ngz ; goglGrrpa (BA3X) ,uilka MZ Id; 2AXy) fyg&rnraj Mat gd;
KbTfs; nfhLffgglLssd. Kkka (BAXXX) ngz ; GerpFk; , Ui |l ka (RA:XY) Mz ;
GerpFk;, i I Na nraagglt gopf] o;fygGMaT KbT.

Mz /ngz ; A+X A+Y
2A+XX 3A+XXXK kka 3A+XXY Kkka
ngz ; , i lghy;c app
2A+X 3A+XX Kkka 3A+XY kp f
, 1 lghy;c app Mz ;
A+XX 2A+XXX kp f 2A+XXY , i |
ngz ; ka ngz ;
A+X 2A+XX , U i | 2A+XY , Ui |
ka ngz ; ka Mz ;

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




APP' LD

ENTR
CHENNAI

XA to; FwaPL vz ;100 vdy; mt Tapbs;, ayghd ngz fshf ¢ ssd. FwaPL vz ;
100f F Nky; vttsT $bdhYk; mit ngz fshfN cssd. FwaPL vz ; 050 vd
,Uejhy; mit ,ayghd Mz fsh cssd. NkYk;, kkj g5 OS0FF vttsT Fi w hf
, UejhYk; mit Mz fshhN cssd. FwaPL vz ; 067 Mf | Uejhy; ,ilghy;
c apphf cssd. kpf Mz {Sffhd FwaPL vz ; 033 MfTk; kpf ngz fspg;
FwaPL vz ;150 MfTk;cssd. ,ttptif caphpSk;typ kaww kyLfshf c ssd.

XFNHNKANFh k n° dfg;vdgt h; 1981 Mk; Mz L fz Lgbjj hh
Y-FNIONKANFh K ] bt d] ;vdgt h; 1902y ;f z Lgpj j b

gyokrpsy; ngz ; jdi k tshrpa ghy; khww kuwZ  (Sex switchgene)
toeljJfpowd., e ghy;nfhyypkuZ (SXL)X FNhNKhN Ky ;fhz gglfpw .

ghy; nfhyyp kwZ ,w b tifahd epyflsf nfre Lssd. ,tti fahd
kugZ nrayglLk;epyap;(mFk;NghJ) ngz ;jdi k tskrrp aAk; nrayglhepyag,
(%prlw Nghd) Mz ;jdi k tshrrp aAk; toeljJfpw. NKYk; X FNONKhN RKRY K ;
cly; FNhNkHANhkYk; css NW ry kwZffs; ghy; kh/va kugZ ffi s
{1 goLi 1 gva.

gogGkrrpsy; Mz ;jdi k c Ut ht jwk Y FNUWNKhN hkpl ;, UgG f I hakhFk;
, Ughy ; ¢ Ut k; (Gynandromorph)

ttlfahd cappqgfsp;ry cl
gFJ;bs ngz ;g9z Xi s Ak;nt spgg j fo

y; gF]j ; Mz gzﬁ‘lsAk kww ry cly;
wd . ,kWV\k ngz ; kuG|ff|sf nf hz |
[Bffshy:,ttif camps;c |yhfk; ngwhs (nkhi rf;jdi k).

ms T nraj y:ighy c WgX s ; (Dosage Compensation - Barr Body)

149 Mk; Mz L ghh; kw\K; nght tk; Mfa , Ut Uk; ngz ; G-z ap; elkG nryyp ;
xU mhjahd cWig fziwejdh mit Mz ; Gidag; fle ggLt jpiy. , €j
ml hjahd ¢ Woi g ghy ; FNuhNk| bd ; (Sex chromatin)
vdW mi ojjhfs; goddh ghuyc Wos;vd mi offggltd. XY FNuANKhNPhk; t i f ghy ;
epz apjpy; Mz ; capps; xU X FNHNKWNh kAk; ngz ; camps; , L X
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FNONKNFHKf i s Ak; nfhle Lssd. ghypjjmfF ,i INaNahd , ef mstPL N WgH i |
c app k; vggb <L nrafm vdfw t gdh vOfpd. ghY}Ibfsp;ngz ;c apbsy; xU X
FNONKAN HK; kT LN nrayglfpoiwd. , dNdOhU X FNIONCKhN RK; nray gl bky ; , Uggj hy ;
mstPfsp; NWgHil <LnraJ nfhsfpgwd. ,jdhy; Mz ; kwk; ngz ; Mfma , U
ghyo c apbsprk;xU nryYfF xU X* FNUWNKhN hk; kI LNk nrayjpd ; ngw\s s J .

nrayww FNINKAINFANK ghhy c lyfsh ¢ ssd vd Nkhpypahd; Kdnkhogj hh
,it ngz; cambspy; kp neUffkhf RUz L FNHhN\lIbdp; fhz jjff t bt khd
n" I bNoh FNUhNKI bd ; Mf khWipi . (i yahd; fUJ N bhs; - Lyon’s hypt hesi s). xU
nryyg; css ghh ¢ Wggpl; vz z pif mroryyy; css X FNhNKhNkfspl;
vzzpifia tp xdW FiwhFk; XO tif Mz ; camps; xU ghh, ¢ Wgi ¢
ngwh\s s d.

gy c WgE sp; vz z pi f N- tppag; gadgwMpd. N-1 tpay; (N ypled
xdiw fopjy; tpp N vdgd nryyp; css X FNhNKhWNHfsp; nkh j
vz z pi f MFKk;

NdPfsp;xwiwka -,Uilka epy:

i~ kNdhgbuh ti fiar; Nhej Gerpshd N dPfs,; vWkEEs; kwWk; Fst psp;
nghJt f xwi wka -, Ui lka Kiway;ghy;epz ak;ei IngMpw . , kKi wap; Na;
c appspl; gyplk, mit ngWMmw FNAINKHNH; njhFjap; vz z pi fi a nghW J
epz apfgglfp . fUTww KIT Ifs; ngz ; c appshf Tk; (, unz p kwhk; N i yfch
NdPfs) fUTwh KIftlfs; Mz ; NdPfsh fddp , dgngUff
(Parthenogenesis) tshrai [fpgwd. Mz ; NdPfsy;, FNOINKIiNHkf sl ; v

ghmsN cssd (xwi wkak). ngz ; NdPfsp; FNNhNKhiNNhkfs; , U Kkl gf Hf
(builkak).,jdhy;, kKi wghy;epz ak;vd mi of f ggLf pw .

ghy; epz ak; NdPfsp; r%f
. xU u;lkajdi;k nf hz | NdP,Lth;NdE’h‘p
fowd. fUTww KI'flag;, UeJ c Ut hFk; gw ngz ;NdPfs;

[ Ifi s gukhggi wEk; mjd; ,dgngUft ntwwpFk; Ki
Tk;gqfs;bfplwd. vdN ,jjifa epolT cwph NHR (Kin selection)
Lfp . xU tifshd °~ hiNkh dr; Ruggjd; %yk; , uz p; NdPN iy

fsp;,dgngUff jm d xLffpjd; r %f thofl;f #oiy fltikjyd nfhsfpu.

ghy ;rhhej ku&fljjy;(SexLinked Inheritance)

Vitd xU ghy; FNWNKNFhk ; mi kedss kwZ ry gz Ssp; kuGljjiy
epz apfpw ., JN ghy;rhej ku;fljjy; MFk;

X myyd Y FNONKhNhkp; ntt NW gFj bs; fhz ggLk; kugZ ffs; ghyrhhej
kugZ ffs; vdW mi of fggLf pwd. XFNINKhNHK; ntt NW gFjpsp; fre gglk;
kugZ ffs; X rhej kwZ ffs; MFk; YFNIONKINFhkpl; ntt NNW gFj psy; f e gglk;
kuZ ffs; Y rhej kuZ ffs; myyd N hyhz bhp; [ 8fs; (Holandric genes) vd
mi of fggLfpwd. Y rhhej kwZ f{SfF ,izahd myyPfs; X FNhNKhN Ky ;
,Yiy. Y rhej kwZ ffs; Y FNANKINKKIC; NheN fljjggltjhy; Mz ;
ghypjjy; kILNe mit jd; gz fis G Nhwwjy;ntsggljJfpwd. ghy; rhhej
gz G‘spl;kuG‘fIJ;y;nngls tp Mz fsy; nghJt f mjpk; fhz ggLfpwd.
Vnddg; Mz fs;n kprf] ; (Hemizygous)j di k nfhz f{t hfshf , Uggj hy; xU | Bh;
Khaw myyP;mLjj jiyKiwF f1j]gglk;Ngh) mjwihd gz t g ntspgljdfpw.
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ntnt WgFjpsp; css Xrhhej myyd Yrhhej kuwZ ffs; xtthjdi k gFjps)
Fdw; gFgop; Noh) iz NHNh myyJ FWonfjp khwjp; ggFnfhst N h
,Yiy. vdN  Xmyyd Y rhegj kuwZ ffs; kuGop fljjggljNy ghy; rhhej
kuG‘fIJ;y vd W mi of f ggLf ol wJ .

X rhhej kugZ tp;kudtljjy;

rpgG — grir e FUL myyJ IhyNhdpk; ,uyjffr@ Neha; Ngndw t
kdpdy;fhe gglk; X rhhej kugZ t o ;kudfljjYfF vLjJffHLfs;MFk;

, Ujffr@ Neha;( Rkhgy@mh

" Rkhgyah nghdth  ,ujffr@ Nema; (Bleeders's di sease) vd
mi of fggLfpPwl. ,Jd nghJthf ngz fis tp Mz fsy;mjpk;fhz ggLf ow . 1808y ;
[hd; NANh vdgth Kjd; Kjyg; kuGfljjy; mbggi lagyhd , eNehap d gwmva
jftytis mspjhy ,uyjffrgd Neha; xLgfm X rhhej kuwZ thy; VwglLfpw.
, Uyjffrg Nehaffhd xLqF kugZ i tf;nfhz | eghd,,uu ;,ayghd ,uj ciw
ngHJs;(jpfkl\bhgldh]tbd) fle gLt jgiy. vdN  rpv qfs Wgl LhYk; , u jk;
njhhhrahf ntspaw, & F topFffowd. ngz fs;, eleha; fIJ;rbsthk;Mz;
,ayghf Tk; , UFFk; Ngh) gwffpdw kfdfspy; 50% NgUfF |, eNeha; fljjggLfowd.
FWFKWF (criss cross)kquIley,J gpl gWM pw .

epf F UL

kdpdy; XqF jdi k nfhe t X rhej kugZ f{Ns emqti s ghhgiwEF ¢ j Tk;
$ kG nrnyld cwgJHbF fhe khi, Uffpdwd. , kkugZ ffs; xLqF epyap;
,Uejhy;, twwy; $kG nryfis cUthf Kbtjgiy. xjj jdik nfret xLqF
myy?fisg; (XX )ngw\s s ngz fs; kwk; gh msT xLgF myyPfis (X7)
ngwss Mz fs; Mfpahy rp g kwik; gri r empgfi s N WoLjjawa Kbtjpiy.
feffzt ,wetbLtifahd jpkz qfsp;t ophf e FULt ol ;kuGfljji y mway hk;

xU ,ayghd ghhi t Ai la ngz Z fFk;xU es-UL cila MZ fFk;,ilagyhd
j Wkz k; xU ,ayghd ghhi t Ai la ngz ; xU esf FUL Mi z kz fFk; nghOJ F1
jiyKiw ngzfs; fljjpsh cssdh ,e F1 jiyKiwag; fljjpshf css
Mdhy;,ayghd ghhi t Ai la ngz iz xU ,ayghd ghhit Ai la Mz ;kz f FknghOJ
F2 ji yKi wag;xU , ayghd ghhi t Ai la ngz ; xU , ayghd ghhi t Ai la fljj@hf
css ngz; kwk; ef FUL Mz ; Mfpahhy gwffpgwd (31). emwf FUL gz ghdJ
jei japk; ,UeJ fljypsht css kfs;topNuDfF fljjogbtd FWF kWF
kuGdfljjy;vd mi of f ggLf ol wJ .
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ayghd ghhitAila ngz; ewfFUL Mi z kz fFkpnghOJ cz fhHpw
epf FUL kqufIJJy,

xU ,aygd g tAila MZ fFk; emf FUL cila ngz Z fFk;,i laghd
j kz k; xU ,ayghd ghhitAila Mz ; (XtY) xU e FUL ngziz (X°X°)
kz fFknghOJ F1 ji yKi w kfdfs;mi dt Uk;, ayghd ghhi t Ai la fljjpsh Tk;
cssdh

,ef F1jiyKiw ar;Nhj fljjps css ngz ;xU ,ayghd ghi t Ai |l a
Mz ;xU emf FUL ngz ; kwW\k; xU emf FUL z;Mf;bhhh;gpvffplv\dh;

Y+hej kwZ ffsp;kuGfljjy;

Y-FNONCKIN hKy; xtt hdi K (Nonhomologous) nfte I gFjpsp; css
kugZ ffs; xU Mz pkpeJ kwnwhld MZ fF Nebahff;fljjggLfpwd. kdpdp; Y-
rhhej  KkwZ ffs; myyJ N hytethp; [8fs; fhl  klyy; kp mjpkhH
Kbt s YfFf; fhz khFk; (i~ gghbi U Nhrp ) , g9z G jei japk; , UeJ kiDfF
Newobahf fljjggLfpw. Vnddp; Mz fs; Y-FNANHNh k  jeijapk; , UeJ
Newbahf g; ngWFdwd h; X FNUONKPANFhi K kI LN jei japk; , UeJ ngW jhy; ngz fs;
gh pfogltjpiy.

FNHNIN HK; nj hFgG t i ugl k; (Karyotyping)

xU nryyp; css FNANKWNH; njhFjpa KOi kahg; gbpnjLjJ mtw w
,izfsh thorgljdk; njhogEl gNe  FNHNKHN Hk; njhFgG ti wlk; MFk;
FNUNkhNFhk;  ti uglk; (1 di ogram)  vdw  nrhy;  FNhNKhN i s gl khf
fHrpljdjiy FwhbFk;

FNINKhINFHK; nj iFg6Gt i wl k; j ahhd Fk; Ki w

dah kwk; yp hd ; (Tjio and Levan) (1960) Mf@a , Ut Uk;kdp , Ujjjg;c ss
ylNgh rlibfi s vsp Kiwag;tshggd Fwpy tpffphy , roryfsp; ki wKf ggbd
Jiz tgglb nkithNg] ; epyi a milAknghOJ mjy; Nhyrp ; (Colchicine) N K j
cld; mroryfs;nry; gbpy; epoit mN epyay;eMjpptd. godh nklth\] ;
epyap; ¢css nryypl; mldj;J FNH\kH\kaSk gl nkLffggltJd. dljjyped
xt nt U FNUANKAINFRKK; jdpjdah  ntlbnaljyd mtwwmd; xjj ,izfNsh
(Homologus pair) thorahf mikjjdh ,jjifa thdrai kghgNa FNNKhN FK;
nj hFgG t i wl k; (Karyotype) vdW mi ossggLf m . FNNKPN hkf s y; mi kgG kwk;
NWghHi | mwa Kbfpd.

FNINKhNFHK; nj hFgGt i wljjpo;gadfs;

ghypqgfi s (Mz ;kwk;ngz ) mi lahsk;fhz ¢ |jTfpw.
ePfk; ,ubjjys ,lkngahy; kwhk; FNhNKiNHkfs; gbahepy Nyhdw
FNUANKPN hK; gmorrpi s fz twa gadgLf o wd .
FNUNCHN HK; Fio wghLf s hd xOqf ww gd kak; (Aneuplidy) Ngh[dwt wi w fz | wa
gadgLfplw .
rvvol qf Sffp | Naahd ghg bk c wifi s fz pf cjTfpw.

v ,jnjhogElgjju;%yk;kdpdy;fhz ggLk; kumy;Nehati s fz twayhk;
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kd pdpl; FNOINCHN bk nj FFgB t i wl k;

nrdf Nibkpho 5, | k; kwik; , U fugfsp;xggPl ePk;, t wwd ; mbggi | aly; kdp
FNUNKHN HKE i s %dW tifah gmbfyhk; mitahd: nklth nrdihbs
Ji znklthrdihd; kwk; mfNnrdihd; MFk; FNANKhNrkfsp; G fggljij
mt wwa ; eRjij mbggi lahf nfhe L ,waFthorag; A Kjy; O tiu FOffsH
tifogljjgglfpwd.

kuGtfhy;t opnj H hgFgghaT (Pedigree Analysis)

kudfhy; topnjhh vdgd nghUjjkhd kuE; FwaBfi sf; nfre L ti uagglt
xU FLkg kWkhFk; ,jd%yk; Fwogbt Owy; gz Gsp; kuGfljjy; topist;
fztwayh; xU FLkgjpjhhy; gz &fs; vtthw flej gy JiyKiwsh
N hdW pwd vdgijg; gwvagbghg kud fhy;t op;nj H hgFgghaT vd ggLk;

kuay; Fi wghLfs;

kupay; Fi wghLfs; vdgit xU Neha; myyd r
camn,Jd@glt bvdy tp;,aygw gmoepy jdika
c Uthfpwd. xU kugZ t iy; VwgLk; rV j @hkhwnk; Kjy; F H\kH\Hk njhFjpmyy
xU KOi kahd FNJI-N(I‘N‘hKld; Nhjy; myyd ,0jjy; tluaghd guej t B
kugay; Fi wghLfs; vdfdwk; kugpy; Fi wghLfi s ,uzL tifahf gbbfy
mi tahtd nkdlymad;Fi wghLf s ; kwik; FNUANKhN hk; Fi wghlf s ;

ENk; MFk; ,it xU
hy: myyJ NbhshWshy;
Nul

J
r
hK;

nkdtyp;Fi wghLf s ; (Mendalian disorders)

xU kwZ ty; VwgLf @w kW& kgG myyd | Bhkhwpwks nkz ty
WlLj Jfoiwd. nkz typ; kudfljjy; tppsp; goNa it Na
fIJ;ggLfrdvml j yhrRah> mygo pks gp dyf PN heRah> mhphs; n

ha ; KW\K; dbqtd N hhah Nghdwi t nkz tyad; Fi wghLf Sff v
,ej ti fahd Fing_fs>XqF jdi k myyd quFjdtk nfhz N h
FNINKHN G my y J o ghy ; FNUOINGRN Bk rhhej gz ghf N h o, U fy hk;

j y rRah (Thalassemia)

,Jd cly; FNAMNkhiN'hky ; ¢ ss xU xLgF gz G k

ngLk NehahFk; , eNehaplhy >, Ui rpggZ ffs;mjpkh
CRKHFNs hgpl; %yf$Ws; c Uth N L WE T
RkhFNSmpl ehd F ghygngg:IL rqf pahy; MdJ mjp;

Jyrl?rah Neha hy ; ghrbtgglttrtsn Mygh myyJ
S;Aw,,ayG‘F K hwhd R<hF Ns hgpl ; %y f$ W s ;

gh pfogltss -~ RkhENshgol; rqfypti fap; mbogi |ay; Mygh kwk; gPih
jyrPah vd , U tiffshqg; ghfyhk; 16Mk; FNONKHN-hky ; neUf f kKhf mi kej
HBA1 kwi\k; HBA2 Mfa ,w L [&fs; jyhrRah t fllggljJfowd. jBhkhwk;
myydJ ePfk; mile xdW myyd xdWF MNwglt Mygh kuwZ ffs; My/gh
jyhrRah vdgJ gPth FNshgd; rafypcwyjjpohipgi Itjhy; Wglf. ,jid
FNUINKANFRK; 11y ; css xww w [ &; (HBB) flbggLjJfmd. nghJt hf fhe ggLk;
,ttif jyhrRah $ymp; , uyjNh f (Cooley’s anaemia) vd Tk; mi of f ggLf pw .

,et\bmnﬂw Mygh rafgp cwjjp mjphpd ,uj rpggZ ffsp; rtTfs;
Nj KW pl wd
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gp dyf R hef\Rah

,J gpdy; myidd; tshpj khw gwt p; Fi wgh L. NehahFk; (Inbornerror
ofmetabolism). ¢ ly; FNNhONkhiN'hkfsg; css xU ,i z xLgF kuZ ffshy;,eNeha;
WL pw . FNUNNKAN Rk 12y ;mi ked ss gpdy;myi dd;i ™ Toif] py] ;vdw fyyHy;
nehpa Ruggj wFf; fhiz khd PAH kLthpﬂ,j[Brkmww;hy, ,eNeha; c z thfpd .

Y; my|d|d i | Nur ol bf K hwyv , enep mtrpakhFk; ,
ghrbfggltthrSfF ,enefp RUth. ,jdhy; Nagfm gpdy; myidd; i’

; nefpa Ruwgjwf; fhe khd PAH kugZ t o; j Bhk
gpdy; myidid |INfr|n|H kKhww , epel p mtr
,et\bhahy ghrbtgglttHSfF ,enefpRUATR. . jdhy;Ngfp gdey myl
gp dy; |gUt;f) mky khf Tk; kwWk; mj d; t ognghUs hf Tk kthpiwd
mePpl %i s FiwhL Neha; N hy; ka\k Kbfspy; Fi wt hd ep\kps
czthpwd. gpdy;i gut p; mkyk; rpeHt ophf ntspkavwvggLf}wJ.

epkpFi wgh L Neha; (Albinism)

epkiFi wgh L Neha; xU tsupj khwv gt pFi wgh L NehahFk; (Inborn error of
metabolism)., i t ¢ | WWNIhNKhN'hKy; ¢ ss  xLgfma [ @hy; Vwglfpd. N hy;
ey jmwF nkydp; epkps; fhiz khf ¢cssd. nkyhdp; epkp, yyh epy ‘epkp
Fi wgh L  Nehajvd mi of f ggLf ol wJ . xU  eguws xLgfp myyPfi s
ngwwdf FkiNghd 3 I Nlbrpd] ; nenpa cwyjjp nraa Kbahl. nky Ndh rl ;
nrayfsg; css ili luf] pgpdymyi di d (DOPA) nkyhdp; emkphf khww
, enehj pN i t gglfpw . , eNehahy;gh pfgglt eguspl;Nhys>kapsl udp ;kwk; gy
gFjpsy;,ayghd vz z pi fag; nkyhNdh rl; nryfs;fhz gglk; Mdhy; mt wwy ;
nky hd o ; emkp, Uggj gt y.

3Hili* lufrp
gp dymyi dd(DOPA) O TN (1, nkyd i ;
" dbqtd; N hph

,J kdpdp; c I WWNHNKhNhkp; XgF jdi k nflhet nfltyyp kugZ t hy;
VWwoLfpd . jddayghd y;eLffk; kw)/\k gbggbahd ekG kz ty rpjT>mjDId;
kdepy gh pG kwik; ygyk, Fdw; Mfad , eNehap; gz X s hFk; , eNeha ;
nfhz | eguis;32kjy;40talftpiNa , wgigrejpfmhis:

FNLANKKN Hk; gmorr b s ; (Chromosomal Abnormalities)

kdpDi la xtnthU ,U';Ika(Zn)
,1zfs) ngw\ssd. F NUhNK hN- bk [
khwngf s ; FNUDNKAN Rk Fio wgh L Neha . nththf>nry gst
WgLk; gp of shy; FNhNKhN hkpy ; Lfs; ol W . nrygmm\b
FNINKPAN Pk s ol ; FNUkI bfs; rupbu ; myyJd mjwk  Nkwy
FNUONKINFhkf sl ; vz z pi f mjpupN h yJ Nh fhz ggLt J xoqf
h S

vz z pi fay; VwglLf

gdkak; (md Ags hab) vdggLk; FNMNhNrkis; rupu goel xJagfhjhy; ,e
czlthpw. xU Fwggpt FiwghL Nehap; gz Fsh nt s ggLf w gy
mi lahs qf S k; mwbwdS k; rg | Nhk; vdgglLk; kdpdy$Td; rg | Nbky |
rg tNbks> fpsd/ngyltu rg [ Nbk; kwik; gl tht; rg | Nink; Nghdw  F Nk h
Fi wgh L Nehafs;fhz gglLfpnd.

(m) kdpdp;fhz ggLk;c | y; FNNANKINFHK; rhuej xOqf ww gd kak;

ep
N
N

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




APP' Lo

CHENNAI

kdpdp; gy clyFNNKh\H; rivej xOqf ww gdkaqfs;fz Lgbffggllssd.
(vih 1Tz ;rg | Nbk; (21-bi uNhkp ghl Lt ;rg | INK; (13-bi N hkp

Tz ;rg | NbK; (21-bi uN kp

FNINcPNFhk; bi UNhkp epyapy; , Uggi j 1Tz ; rg I Nbk; vd
jPp %i s tsurpFiwhl>i ka ekkG kz ty tsurpgh pfogljys
pINa mjp Jk; fre gglbjysjlilahd %fF>nrtpFi wghL> t ha;
pej Jjjy; KWk; enf F ntsha ePbat W , Ujjy; Mfait , eNehap;

;rE | Nk (13 -bi U\ hkp

1I3MtJ  FNIONKINFRK;  bi uNFFkp  ep ya
c Ut if pw . Fdw gow o ; NghJ  FNIONChN bk
,tti fahd FNANKHN hK; Khwngf s ; cz hf
ijkrd cly; Fi wghLf s> kdeyf; wg
s Tww mzzk;> %i s  kwk; csc:Wg
mw;Ew;bsth

(M) kdpdpy;fhz ggLk; ghy FNANKhN hkpl 5, ay G khapk;

ki wKfggod myyJ Fdwy; gmbp; Ngh)  FNANKINFKfs; rupu  gped
xJgfhjhy; ghy; FNANKhNhk; Fiwghb Nehafs; czthfpwd. kdpdpy s
fpsdingytu rot Nuk; Kwk; Tudu rg | Nbk; vd gy ghy ; FNIONKEN K Fio wghl L
Nehafs;fz Lgpffggllssd.

fpsdingylurg | Nik; (XXY-MZ fs)

,ttif kugay; Fi wgh bwF Mz fsg: xU X FNAKINH: $LjyH , UggN
fhe khFk; ,jd:tpsth ,rrg {Nbk;nfhz | eg S fF 44AA+XXYvd nkhjj k; 47
FNUNKN rkf s ¢ ssd. L fFiwghLid; goggt ds; kylL Mz fshiTk; eP | if
fryfSIDk; cuj xyp nfhzi{tush Tks nelilahTks Fz thTk; >

Fiwsurgi la Mz ; ghypd ¢ WgFs; kwk; khgf tsurpa (Gynaecomastia)
nfre Lk;fhz gglLfplwdy;

| wlurg | Nbk; (XO-ngz fs)

i f kugay; Flngwa ngz fs;xU X-FNoANKhNFHK; Fi wey fhe gglt J
fhz khFk; , €] r[thik nf hz t egufs>45 FNUNKAN Rk i s (44 ¢ |y FNUNGhNF hk;
kwik; xU X FNANKhN hk) Kl BN ngwiNs s d u; , fFi wgh L Nehap; fhuz khf
ngz fSTF kylLjjdi k> Fssjjdi k> mfdw rtfl'fi sAila ij;J:Fi w  khugf
tsurp mzir; Roggp t swrap i k kwik; gUt ki | AkhNgh)  khit pharRowraol i k
Nohdwi t mwswbs h fhz gglLfpwd.

FNINCANFRK; rhiuh kuGE; fljjy; i rINhgshr t opkuG fljjy) (Extra Chromosomal

inheritance)

njbwW c app kwk;
glfpwd. ,it nkz lyp;
kungtspl kKuG fljjy;
rkrrBw gqf's gi g ms pgj d; %yk;
w L ngwhwhi S k; FNLANKANF bk ;
msp;hYk, Mz fsp; tpJ

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




f o
caquSfF KIilfs;
nfle Lssd.

i rINhgshrjjy; ; h , ; kKU fljjy; leUTW,
fhze gglk; FNANKhN hk; k ; ; : ipiy. de>,
FNUNKRN bk rhuh (m) ' i op kuGtfljjy;

mi offggprlwd NcYKk; ,it [ jijf;
kudfljjyp; Mz ; kw\k; ngz ; n
jatsJ gqfsm ‘NafSTF msp
rkkhf ms gj Vi vd N nkzty

y
fplffawnd. ybdpa eJEJ Xl bd
Mfatw w vbLjJffhIh nfhz

mway hk;
ybdda ejij Xibd;RUs;jdi k

yeaapa ngnufeh xU  eddB ejijahfFk; ,egjijap; XL Roy; tbtpy;
RUz Lssd. , rRoy; fbfhypr (tyQRop myyd vjpibfhypr (,1QRop ahf
, Uffyk; ,ef ,w b tif RoyfSk; kugay; toi wishy; fllLggljj gglfw
gst pngUfy;ti ffshd tyQRop(Dextral) gst pngUfy; kwk;, | QRop (sinistral) ggt p
ngUfy; Ki wishy; c Ut HfggLf dwd yaMakt g; t yQRop RUss , ayG gz ghf Tk;
, | QRop RUs ; j Bukhwpk; mi lej gz gif Tk; cssd. ,eejijay; RUspd; jpri a
clfUtp;Xuwz kuwZ ffshd Dkwk;dMfmai t epz apfpwd.

,j; tyQRopa epz apFk; kugZ ffs; (D) ,I QRopa epz apFk; kugZ ffi s
(dtp XgF jdi kAld; cssd. gljjp; fHbAssthW tyQRop ejijapkplel
mz tjijAks , 1 QRop eji japkped teijAk; ngww Flji yKi w Na; c apbs;
mi dj Jk;t yQRopXLi lai tfshf c ssd (Dd).

n" IbNhi rf] ; nfret FilcaphpSffplNa RafygG nrajNgh) ¢ Ut hd

FZ i yKiw cappspy; %dW tyQRop c aphS k; xU , | QRop ¢ aphk; , Uejd.
, 1 t1DD, 2Dd, 1dd vd kuG ti ffi sf; nfhz bUejd. @gijjp; ,1Jd) ,ttp
eji jfSffpINa kP; fygG nraj NghJ (@ljjp; tyd) Flji yKiw c appsp;
; kuG tifiaAk; Mdhy; ngz ; ngwNaufs; NghdW |, 1 QRop RUi s Ak;

,we b otif fyggpk; Fijiy ; , twmd; kuG ti f Ddvd
pra hf Uej hY ks mt wwol ; N hwpk; ngz ; ngwiahf s ; Nghy N, Uej d.
KbeFf fhz ky jhap; kuG ti fNa Na; c aphsp; GMNth 9z ig

epz apfpd vdgj th;

xU F1 , 1 QRopc appw a RafyglG nrajNghd F2 ji yKi wap; xI Lr; RUshdJ

mi djJk;tyQRophfN , Uejd. Vnddpy;F2 ji yKi wap;NghJ kugZ ffs;jdpd

xJgFtjpiy. F3 jiyKiwap; NghJ kIEN , kkugZ ffs; jdpd xJqgFfpwnd.
J

tjhrlpyKl wa ol NghJ kI ENK 3 t yQRopkwk; : 1 , 1QRopgz G nfre | c apbs;
cz

Ki cappsy
z

Vd; ,ttifahd KbTfs; WwLf@dwd? fhe ks gstg; ngUfyp; ti fahdJ
mz it nryfsp; mi kgi gr; rhueJssd. ,ttikgG Cirlbd; clfU ijxngng
mi | Ak; Kdgh‘Tk,JhapI kLthfan,thijhYk epz a;bfggpr\U ejijap;
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XItr; RUs; jprahdd Kjy; gptp ngUf yp Ngh i klthbf; fjpfs; mi kfg@w
Ki wi a nghUjy cUthprwd harhuej tpsTfs; xU ji yKiw a klLEN
fliggLjdfpwd vdgd ntsppgi I> xt nt hU leKlwa;Yk; RUsp@; jprahdd
jrapila kugZz tif Mffjij nghU N mi kf gdwd.

ghkPajjp;fgghJfsfs;

rddphd; kwWk; mt ua; ¢ | d; ; ghukPak; /\/lqy,a/t,gr,l
f a9 foSf|L99|—JI9|—J|ytI3f . ry Fww o nfrz | ghkPa
riINhgshrjjp; ,1z ¢ apahd sfs; fhz ggLf pwd. fggh
fhzt ghkPa tiffs; ‘nfryyp ghkPahffsyvd mi offgglLfpwd.
fsfshy;ntspawngglk; ghkPo;vDk;erR kww c appiqf STF ghpi g (
WgLjJdtjhy;mit ‘cz ups; vd mi of f ggLf pwd.

fggh Jfsfss>t eN HkgbF vejtp gh pi gAk; WgLjjt piy. vdN mit
peN hkgap; xI Ltz z pahfNh myydJ ,i z tho;c apphfNh cssd. xU nfhyyp
hkPajjy; EMMEfz ffhd fggh JfsfSk; mjDs; jdfpnfd jdp bvdVitAk;

fle Lssd. i ghukPaht ®s; , Uggi W= ghkPaht o; XgFjdi k nfhe
|
|
|

I
ti
J

hz Ls it

wZit rhedgssd. kkvDk;xLgfm kugZ Mffjij nfhz | ghkPajjhy;
fsfis cUthf Kbtjgiy. ,e nfhyyp tif kuG&fljjy; nkzt
Wiljjy;tppF cloltjpiy.

ghukPajjp;fggh Jfs kudtljjy;

nf hyy pghkkPak; KK,c z u pghikPak;kkc Id;, iz it Nkwnfhze | gk gpej
; xtnt hdWk; xtth jdi knfre t Kk kuZ ffis nflet ,iztpsh
.o, ttpztps;, e LNk nfhyYk;ti ffsh , Uegff Nz Lk; Mdhys
; mtt hwyiy. JtwWMEpINa ,izT e IngWmJ rpp NeuNk vdgj hy;
br gubhwnk; ei IngW jpiy. ,jd;tpsth nfhyYk; tif (Kk) kwk;
i f ghkPaqfs; c Ut hap. ghkPajjo; ,izT mjp Newk; eBf Fk;
i rl N hgsh guaxhwk; ei | ngWM pw . ,jd; tpsth c Uthf$ba
; nfhyYk; jdi ki ag; ngwvif { o wd . ,jd; %yk; nfhyYk; jdi ki a
irINhgshjjg;css nghU fNs>vd ¢ W pglLjjoggLfm. i rl N hgs hr
Usp; gukugr F FNIhNKhN hkpl; Xgfa kugZ ffs; (KK) fhe khfjpiwd.
_kugZ fr\éﬁr’dyyuyh ep yap:t peN hkgpghkPajjp:i ri N hgshrjjp:fggh

foggh Jfsfs; rRNghftu Bdpah i guyp vyDk; ghf Buah NhdW ¢ ssd.
, V\ANfF nrhej khd NhdW c ssd. , t WF nrhejkhd bwd)V jddpi rahf

,ubggi Ifowd. fgghJfsfs;Nkwk;BMfa ,w L tbtgfsp;cssd. ,jp;N
tif njw\k; jdi kia nfhz LssJ. ,J xU ghkPajjp; , UeJ kwnwhU
ghkPajij milfadw NghJ mjwh nfhyYk;jdikia mspfpw. Ntif fggh;
Jfsfs; gnf BuahNg[ fshy; jh{ggLkhNgh) mjDs; RWs; Nhdw N tifia B
ti ffF khwMpwnd. , € R $Ws; xsprpwy; jdi ki a ngwwsnggjw

Ez Nz ffp%ykh ,twiw;fle yhk; Btif fggh JfsfSfF

, Yyhjhys nryYfFs; rpjffgglfond. , Uej Nghj Y k; |
nfhyYk; jdi ki a togFfmd. ghkPd; vdw erir cUthFtJd itu ;
myydJ fgghbvdVt hvd , dws Tk; QueJ nfhssKbat gi y.

, dNkkgh bay> GM N ww Nckgh bay; kwhk; #oepy Nkkgh bay; (Eugenics,

Euphenics and Euthenics)

t

g
n
K
J
Kk

m) , d Nkkgh bay ; (Eugenics)
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kdp ,djij NkglLjJtjwh kugay;tppi s gadgljJdtJ ,d Nckgh bay;
(Eugenics)vd ggLk; gphdrp ;fhyld; vdgt u 185Mk; Mz L An[ dp] ;vdw nrhyi y
cUthffohy ,jwk “eyy gmgG’vdW nghUs ; rpue; vipfhy ji yKiwfhf>, d
l\kkgHbay, tpﬂ)lsg, gadgLjjp jiyrpej kffisf; nfhzt ,djnjh fia
WAK; , aygwwe Fi wghLi | a kffspl,,djnjhflaf Fiwijy;

kgnbaypy; , L Kiws; cssd. tsuff Kiw myyJ Nekiw
dN(kgH bay; fIngLJjggIt Klwmny vj pki w , d Nkkgh bay;

Newki w, d NckgH bay;

, d Nckgh bays> rmej myyJ tpkgjjff
epyaht mjpudbf Tk; %fJ;pl,rpve tsu U

gs
fB{Z k;eltbfiffis VWM;nffstjd;%yk;ttkgjFej

9z Gisg ngwt USTF kp Fiwej tajpyNa |pkz k; nray

i. rpej tsuU gshrjij ngWk; nghUIL ted kwk;, mzt tagfpis
e khdpk; ms pjy;

iii. Kugay ; KWAK;, d Nckgh bay;gwma mbggi | nfhsi ffis Nghpjy;
iv. RmM# oy ;ep yfi s Nckgljdjy;
v. kga MaTfis KdndLjJr;nryyy;

vipki w, d Nckgh bay;

Fiwhlila tsuU gshrjjpd r%fjjphed ntspbwk; epoN vjpki w
, d Nkkgh bay;vdggLk;

,jwk feffthz k;eltbfi ffs;mtrakh pw.

i. Fiwghli latudi s ghyp uPawy;jdpkogljJjy;

ii. Fi wghLi latui s kylhFjy;

iii. c s;t Ui fi a (Immigration)flbLfFs;itjjy;

iv. jtukz qfi s Ki wggLjJjy;
M) Gy N hwiv Nkkgh bay ; (Euphenics)

kdp kuga Nehafi s>Neha;mwsworhueg Fz ggLjJtJd Gy N hwwv Nkkgh bay ;

myydJ kUjJt nghwapy; vdgglLk; Angdp] ;vdw nrhys 1960 Mk; Mz L N H th
ny | unguf ; (Joshua Lederberg)vdgt uhy; c Ut ffggltJ. ,jd; nghUs; “ ayghd
N hwk?  vd gj hFk; ,J gyNW kdp ghkgua Nehafs; Fwggh gmgG t op
tsupjkhwn; Fi wghL Nehap d flbtoggLjJtjp; 9qFngW pw . vih
gp dyf PN hD juah (PKU)

, Jtoep y Nckgh bay ; (Euthenics)
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kdp ,djij NkgljJk;
mwb @y; #oepy MNkgh bay; vdgglk; eyy cz T+tks khrww
RMM#oy; epyfssrpej fytpkwk; Ngh) khd jJt tripis mspg d; %yk;
#oepy NckgH bi d mila KbAk;

tphfs;
XW wka -, uilka epy vdwy;vdd?

NWgl't , drory; kwik; xjjapnry; ghy; epz ajjmrk; ,iINa css
N WghLfi s vOJf.

i yNah dN~d;vdwy;vdd?

FWMF KWF kuGfljjy;vdwy:vdd?

ghyrheej xLgF kuG1jjy;Mz fsy;Vd;mjpkhf;fhz ggLfpw ?

N hyhz bub;kugZ ffs;ah t?

gPdyf i heyaht ol ; mmbwhi s Fwoghf ?

| Td;rg | Nbkpl ; mwbwhi s Fwoghf ?

, i1 ghy;cappa kpf ngz z ;, Ued N WgLj Jf?
. kuGmbggi lag;kdpd; ABO, uyj tifiatpus
. kdpdy;ghy;vtt W epz apfgglfpd ?

NWglt , drpry;ngz ;c appi sg; gwwt pp hf tpu
. Rhfhez po;kud;flLgghi | gwwtpsfF.

NdPfsp;ghy;epz ak;ei | ngWk;Ki wi a tpud

. gogGGerp a (bNWN'H i gyhe jhuz khf nfhz L kuG rkepy mbggi | ay; ghy;
epz ak;ei IngMij tphp

FNIOINKPN R nj hFgGt i ugljjol; gadfi s vOJf?
FNUNKAN hkrhuh kuGE f 1 jy;vdwhy ;vdd ?

, dNkkgh bayp;Ki wfi s gwmwpvOJf?

51| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




1%;t FgG
gh k;- 5 %yf$Wkugay ;

Ki wvagpeJ ,dndhU i yKiw c Uthk; Ngh
.oory ki wed ., jwhd kijjpua tyff
ghN ahFk; ngwNvub kpJeJ guz kpj nrajps; Na;
gz fs; fljjoglk; Kiw Mfptw w nkzty
,rnraj;bs; FNUNKDNFHkf sy ; mi ke ssd. ekKi
NV %ytf$Wspy;, Fwbfggllssd vdgd jhd;
tiu mwaggltlj hFk; bvd;V xU kuwZ g;
mJ gy Nstpis tplawy N i tjjRffpd.
hW gadglLjjggLfpwd? bvd;Vipg,; toph Ljypdy
vdgi j ,diwa mwpay; mw@u{s mwey ssdy;
spNuUuifadg; NghJ ei | ngWk; mi dj J ijpdfspl,
bt j§jAk; QiqfNs  epr arbfrdvxd xtnthU c apap ;
; mjd; kwZ j; njhFjHNs tiua fplwd. NKY k; x
jwhd midjJ nrajpi sAk; ,itjhd; jUfpwd. vej nt
; njHuhd KOi kahd nrajpS k; kugZJ, njhFjpsy;
j;njhFjp gyNW e@\fsp; mky %f$Wfs g;_gmpf gl LssJ.
fsp; mky %yf$wyk; ngUk; vz z pi fapyhd ungts cssd.
k; edMfspp; mkyjjs; css Fwaghbt Gijjmhd turai kgGg MFKk;
t|d mi kgG>mJ Ubggh y;>m”y;bJeJ Mu,vchUthffk;(gbnaLj;y)>G,|
| RPNl mkpd h mkyqgfsp; turia rmzarb k; kuwZ  FwaPfs;
mgauy jy) kugZ ntsrggHbld_neV\/lggLJ;JJy, ka, kdp kugZ njhFgig
wrggljJjyp ;KffajJtk;Mfptw w, gglk;c sslfFfpd.

kuGfljjyp;nray; myfh kuZ

— o~

kugZ vdgd> kud; fljjYffhd , awga kw\k; nrayma mbggi | myf hFk;
180y ; fomf u; nkz fys kugZ NHghfis Kjd; Kjyh tpffph; Mdhy; mtu
[{d;(myyd) kugZ vdw nrhyiy gadgljjtgiy. mij mtu fhe pfactor) vd Nw
mi ojjhuy; 1909y ;Ndp ;c apayhsud tgn yk;N h dnpnrd;vdgt y kugZ ( {d)
vdw nrhyi y cUthfprhJ ghikkguakhf fljjogglk; gz &Fis ,it epz apfpw
vdgi j ,J Fwhfpd.

1902y ; rltd; (Sutton) vdgt uy; mwKfgglLjjgglt NHghby; f
kugZ tluaV\HgglLssJ. FNUNKhN hkf s epyah:i Cjij Mf
nkz typ; koG fljjy; M)i gol QWM dl W KWK g9z (Xsp;
f huz kthk mi kfple pJt JfsfNs kuwZ ffs; vdgng; 0t
09z Xi sg; nngVssd

xtnthU c apppYk; css FNhNKhNhkfsp; vz z pi fi atp> kugZ ffsp;
vz z pi f mjpk; vdN >xNu FNNhNKAIN'HKy ; gy kuwgZ ffs;, T k;nflhe Lssd.

- kz pFhyj kh yag;css kz pi sg; Nghy>xw w eP; turay; kugZ ffs;
tuprggljjggltssd.

« xtnthU kuwgZ Tk;jkf Fua kugZ mi kt pjijf(Locus)nfhz Lssd.
o kwZ ffs;myy#fs;vdgglLk;gy khwWt bt qfi sf;nfre bUffyhk;

xU kugZ - xU neh pNfH ghL (One gene-one enzyme hypothesis)

1940y > [ hf; gBy; kwhik; vitu IHk; Mipahe rpgG niHb GQir
vdw of fggLk; e@Nh Nghuh fp] ] h  (Neurospora crassa) t; nraj
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Nhidfsp; mbggi lay; xU kwZ - xU nef pNHghL c Uthdd.
, fNNhghibd; gb xtnthy nehpp; cwyjjpaAk; xU  kuwZ
fliggljdfmpw.

xU kugZ - xU ghypggi IL N Hgh (One gene - one poly peptide
hypothesis)

xU neh padgd xdWF Newglt ghypggi IL rafyphy; Mffggltd vd
mwaggl Ltssd. xU ghympggi i1 kI ENk xU kugZ c Uthfyhk; ,jdhys
xt nt U kugZ Tk;neh ppl;%yf$wy;c ss xNinahU ghypggi IL raf yap;
cwgjjpa klILN« flbggljJdk;vd xU kwZ - xU ghymggi | L N H gh by ;
FwhpfgglbssJ.

j By, khwpk; vdw of f ggLk; epot d; %yk; , Uggbk; kwi\k; ¢ s; nghUl f s ;
kugZ ffs;j@nud khwnk; ngW o wd .

e kuwZ ffss jddpm efyhffj;pvd,(SelfDuphcatlon) nfre tit Mjyhy; jd;
efiy jhiNk c wgjjpnray nfhsfpwd

kugZ nghUSffhd Nly;

nryfspg;ei IngWk; Fdwy; gopl; Ngh) mrprayp; <dglbkss clfU>jkfFj;
jhiNe rpva jz L Nghdw ¢ Wod s rB kjJdf; nfhsfpd. , jwk FNHNKh\ hk;
vdW ngau, ,ffUjJffis 1848 NyNa> n[ ukdp ar; Nugj jht ut py; mwQund
tegn yk; N HgkPnlu (Wilhelm Hofmeister) Fwggplss hy 1869y s> ypp ;

elilr; Nuj kUjJtud gpunlub; KP > u (Friedrich Meicher) nryym;
clfUt yJed ep\fsp; (Nuclein) vDk; nghUi s gopnj Ljjhy , gnghuS f F 1889y ;
Myl kd; (Altman) vdgt u, e@d\fsp; mkyk; vd ngau khwma hu , JN j wighJ
bvd)V vdw of f ggLfpw.

Qj gf s; kwk; bvd ;V Mf at wwhy ; FNUOOINKANFHkf s ; Mffgglbssd vdgd 1920
thfg;njsphdd. kuGhuej nrajpi s vhjJr;nryYk;cz i kahd fljjpi s
mwpjwhf gy N'hidfs;Ncwnfhssggltid.

Vt FOt ;N hww khww NH i d (1944)

b.vd Vv j}’d, kugZ gnghUs; vdgi | eggpj fowgp; (Griffith) Nhi d> WwnfdN
yy;tsffggllssd. ghfBuaht p;kugZ g; nghUs; bvdV
j hd;vd gj wE ghf Bua N hwpwkhwwNk  (Bacterial Transformation) Kj y; rhd W vd gj wi-

vdwhY k;, | N hwpkhai j pfhd fhe i | fopgpjy;tsafp; nfrss Kbat giy.
mt uol; Nhj i dfshy;kugZ g;nghUs ;N jpgp z gi gAK;ti laWf | ayt giy.

godu 194ys> M] thyl WVt u (Oswald T.Avery) fhyp; Nkfy@mh ; (Colin
M.Macleod) kwi\k; Nkf y ol ; nkf f hup (Maclyn J.Mc Carty) Mf pahusc | y nt s p(invitro)
Kiw %yk; fopgpjo; Nhidfis kB Nwnfhz tduy , jd; %yks t Hakww
g Buahi t t Bak;nfrz tjH KhwM v N haskww epoTf Ff;fhe khd nghUlfi s
mi lahsk; frz Kadwdy ,tthatp; NgnJ>ntggjjphy; nfhyygglt Stif
ghf Buaht y JeJ b.wd;V> MuvdV kwk; Qi qfs; gopnj LffgglL mit R-tif
ghf Buaht @s; Nufggltd. ,jd;tpsth R-tifap; nrhunrhuigghd GagguG
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mi t > NehAH;athk; Khwal .
mny G\UibNi] (Qi rpjgG nehp
 hft de>NI"ww\kI'wwv ep ot pf-

: VNR] Py nrufagi bty Vgl § N hakhaw oz G
,oggg;bJeJ>njqa thpMJ fs; bvd,VN kugZ g; nghUs hf Tk; Qi k;
myy vdgi j Ak; fh Lfpwd. i f nryymee.J (Rtif) ap;ry gz fs;
keffplffpwd. , kpkhj epoN N hmkhwnk; (Transformation) vd ggLk;

kugZ gnghUs if b.vd V

fopgps> vt Nghdwm sppl; Nhi dfSTF mgghy; c appyhsus; nryyy;

N ku@x; gz i s fIJ.Jk nghUl f s ; vdV\k bvdVffs; myy vdWk;

;AN udla hof ; FNH\kH\kasg b.vd VTKk; G,gKk Wy j ho

rkmstpy; , kungghUshf Uf § Nltahd x U ng> nrajpi s

nkho;mgauka ,ijvaF Nitahd ntjpgyti fi ki aAks

$1Ljnj hFjp mi kg: gAk; Qj qfNs ngwMssd vdW mtus; fUjpu vdwhYks
1952y ; nraagglt ~ huN~ N ] ; (Harshey-Chase) Nhii df sp; KbTfs$ bvd;VN
kugZ g; nghUs ;vd gj W hd > mi dthk;V\AW;nfrssf$ba>rdei s mspjd.

ghf Bubab/ No[ i [ gadgljjpnraaggll ° hi kwk;N] NHi dfs;

ghf Buahffi s jHFk;jdi k nfre | T2-ghf Bubah/ Ng[ fi s gadglLjjp 192y ;
Mygod ; ~ hiN kwhk; khih N]; Mfpahy gy NhRHidfis nrajdu
c z i kay T-2ghf Bubb W Ng[ ; vdgd >v] ruorah Nh'y (vNh y) vdw ghf Buah t
jhfFksitd ;MFk; ghfBuagfNshL ,titu fis fyeihy>gthuam|d;gugg|d;
k@ itu fs;nkyyp glykh glupwd. gposmtwwyple) ghf Buaht pfs;
nghUul f s ; nrYJ;ggprde gm> xtnthU ghf BuaKKk; C|Ie.,J
vzz[b;fa;yf’d G /Ng[fi nt s pa WM ol wd . bvd )V kwhk;

,ttpz by; vd ghf BuahTfFs; nrdw nghUs ? vdgi | hJN~ Ak;
t kool u vyyh e¢\fsrb mkygfsp'k; gh gu ; cz L Md
, gnghus 5, yiy. oNghy N ngUkghy hd quts ;
nkj pah dd)fejfkch Mdhy erAfsrb;mkmw,_,,gngHJs,,

n" uN kWG N S (Fyffp gubrhii d

MfN ,jid mbggi lahff; nfhz L> fjpaff jdi k nfhzt | NhN hgd s hd
fejfjjp;™S, ol gi p; P Mfatw wgadgljjp hde Thk; NJ g Nhji dfis
tbtlk];du , ja; %yk nj MWW WwglLj J k; Nghd it U @; Qi k; kwk; e@\fsp;
mkyqfis jdpjdahd gh jfsp;fz fhe pf , aYk; ®*S,myyd *PI NN hgEs;
css tsu Clfjjg; css ghBuahffsy; njhwW WaglLjj /Ny[fs;
mDkj pfggltd. 35Scss Clfjjg;tsUk;ghfBubahNg[ [ y; Qi qf SkFPc ss
Clfjjp; tsUk; /Ngffsp; bvdVFfSk; milahskpggl bUejd. , 1t hw
INg[ s bvdVTk Q Kk;ntt NWmi lahsqgfi s ngwwhggj hy; , dk; fhz gJ

h y ghf Buaqf Ns hL
hf f pmt wvd ; kugZ g;
sshd ghfBuaqfi s
: xI bAs's nghUl fs;
j
d.

) N
Ws; nrYjjp. cg
d@ kpkhd FYffYfF MIgL];p iy

: u> ghf Buagfi s MaT nrajjgsP,i z
ay;css Clfjjp:;®S,i z e nghUlfs;, Uej

s fipaff NHid nrajNgh) mt wwy; nt Wk; 2P kIl LNc , Uej J kS
eJk;fz Lgbffggltd. vdN , kKbTfs; %yks ghf Buah nryfSfFs;
bvd;V nghUlfs; klILNk> Qi ciw nghUlfs; myy vdgJ

ej nghUl fs;kl LNk

Gma ji yKiw
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nNjsphffggltd. ,tthWs" uN Tk; N] ksi tu pkped ghf BuahlTfF ghkgua
nrajp af;nfhe L nrdw Qjqfs;myy bvd;V klLNck vd , W aht eggpjdy;

epfsp,mkyafsp ;N jppy;

ef\fsp; mkyqfshd> bvd;Vf (myyJ Muvd,V) kuwZ g; nghUl fs;
mi lahsk;fz | golG mko%yf$ |0|,ijm| kggp d MaT nratjp; erk )
Kida N z Lk; nghJt hf > fsp; mkygafs; ePl rqfymahFk;
e@\fspbh | Lfs; vDk; mLjjL mi keJss Ji z myFfsp;
c ssd. xt nt hU e[Afsphh Jiz myFks %dW gFj[bisf;
mit>ielygd; nfret fhung ngdN h ; vdDk; leJ fhugdfi sf;
rufi ukwhk; ghl Ngl ; FO Mf FK;
ngdN h ;rudfiu

ngdNh ;rufivap;tiffNwy>edfsp; mkyqfs;,
b-Mf] pubbghl ; ruffi u %yf$i wi; nfhz | ems;b mKkpy
mky k; (bvd;V) vd Tks ydghl ; rdfi u af; nfhzt e[Afs
mky k; (Muvd ;V)vd Tk; mi of f ggLf plwd. G\UN‘qbe Lfs

bvd)V fte ggLfpd. ,tt® rufi ug; nghUsfoprl\hAss
Mf] pubbhl w;xU Mf] pd;Fi wth , Uggd kl LNk MFk;

i el d;fhugnghUs ;

ieldid csslffm fhgpghUsp; %yf$Ws; fhugfSffhd
Njogz i 9g9; xU fi wyp; css ONMHihd; myyJ H+madpa VWMn
nghUs) ngw\ssd. bvd;V kwk; Muvd)V Mfma , wz bd; epfs
rafyapk; ehdF fhug; nghUsfs; (, wz L gAudfs; kwk; , iz L i gul
cssd. mbi dd(A) kwk; Ft h dd; (G) Mfma ,U fhgfSks , w

ielgd;tisagfi s ngwWssd. ,tt
f hug; nghUl f s hd ijk|n!;(),|rth
ti sak; klLNk cssd. ,tWwWMF ig
KILNK c yuad. mi jghNghyN ANrpy; M

ghl Nglbd;nrayhff;FO

ohl ghub; mkyjjpped (H3PO4) NhW; ,ttpsnghUsy; %dW nrayjmpd;
kpf OH FOffs; cssd. twy; ,wezbL FOffs; ,io cUthfjjp;
gq N wf ol wd . bvdV KWK ; Muvd Mfs; ngW jwk gh Nglbd; nrayhff; FO
(PO4) N fhe khFk; (xU fi uyy; ONlHihdfi sNah myyJ H*madpi sNah
tﬂlterk nghUs ) gh] NolLfshy: c Uthfgglt opz g@s; vl tus; MFk;
ghl Nohi 1 v] nlu gpz gG c Ut hd gol &> gh] Ngl ; FOtpYss Mf] pd; mZ >
vjpki w kp; jdi ki ag; ngWpgw . ,tthW Vkalwkpljdi;k ngww ghl Nyl »
clfurtT myyd nry}{st;epé\fspb;mkgqfsn;,Ugich\dpnrafpvJ.

ep\f s pahi rL kwk; ef\f s plahi | L

ieldd; chgnghUs;>xU rdfi u%yfSNmL nraAk; N jpgpz ggol;tpstHf
(rufi vag; 1t J chgl\U ' cUthpd. mN rutivadg; 5tJ
f hugNd hL gh] Ngl FO i hrL edfspah IIHf kthp\U
RUff (g ik) p dapl hy; 1 ;o xdWd; xdW iz e

eyAfSMhlLflsf, nf hz | i : xU erAfs;MahILtp
rudfivapg; 3tJ fhogNdhL i ' i ' ; (OH) FO mLjj
eyAfsphhiILtpl;gh] Ngl LI d ; Of ' i s . mLjjLjJ css
erAfsmhhilLfsrﬂ;rurtlug,g ' ] Tk; Njp; gp z ggot ghl Ngh

) fhgfSk;ghudfs;vdgglf
; (©) kwk; ANur 5 (U) Mf @t wvy ; xwi
gdfs;vdw ngauy, i j kp; bvd;

uvd VTTF kI LN ¢ uaj hFK;
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ilv] tugpz gG (5 3)VdW ngau, ,dJ § 3,io0ap; JUtjJtjji]
Fwoghf ol wd .

bvd;)V kwk; Muvd VMffsp;njsphd ,w L Kidfs; 5 kwWk3” vD k;
Fwbshy; FwbfoggLfpwd. 5 vdgd> ghl Nglbd; nrayhf{f; FO ,i z eJss
rufi vap; fhogd; , 1jijAk; 3vdgd>i  lufiry; ((FOH)FO ,i z eJss
rdfiuvap; fhugd; ,1jijAk; Fwhfpd. Muvd M p; css xt nt hU
ed\fspah Ibd; udgh ; rufi vap; ,wthd ,ljjp; $Ljyhh xU OH FO
,izeJssd. § jpria CQed nfhstjd; %yk;, ubgghys gonaljjy;
Mf@at wwa; Elggfi s vspp;CQed nfhssyhk;
nksuy;tyfp] ; kwik; NbryEt; /gmhqsnl Mfpahy nraj vi] ;- fjpaff
rHDVW;tOpngwggIt glgfsp; Mat p mbggllah‘f nfhz > N k] ; thrd;
KwiWk; /gphdrp ; fob; prhm;> 1953 ; bvd Mt d; u;l ,i 0o NHhHghHbid
c Ut hfpuy , wz L gf‘ypré\fsthIL nf hz | rqubeF , 1 I Naahd fhu
opz g6 KffmjJdtk; cilajhFk; ,J vu p; rhfhggo; (Erwin Chargaff)
fz Logpgf¥i s mbggi |ahff; nfre }jhFk; mbi ddsi jka; cld; (A=T
i ldd; gpz gFshyk; Fth dd; irINhDPld; (G=C) %dW
gpz gfshyk; gpz ffgglk ,izfs;c Uthfggllssd vdglj mt u;
mbi dDfFk; i jkpfFk; kwik; Ft i dDfFk; i rlN#h
ep yahdjhf Tk; rkkhf Tk;, Uf f o ywJ . ghy;ep&\fsph
ol ;

I

,fthu iz cUthfk; cssd. wil” { Wf

Complementary) , Uffdwd. xU , i oa cht
G

( L&D
turia fz pf KbAk; bvdM o; mi kgG gwva
t

FoGgn Gjfjjy;WdN tsffggl bUf{fpu.
Muvd;V c yfk;

khpp nry; xdWFs; bvdVit tp gjJ
, Uffpud . nryfsg; mjp mstpy; Muvd)V
nrayghLlfsy; mjd; guedJglt gqfspghFk; Muvd Vi t f;
nkh rf;itud ;(TMV)Ngdw i tu fspy; Muvd;V kuZ g,nghUsh‘ cssd vdW
Kjd; Kjyh 1957y 4gpdnfy; - fhdyh; (Fraenkel-Conrat) kwhAk; rpfu;
(Singer)Mf pahy; t g ff @ hy ,tUus; TMV ity o; QGijjywed Muvd Vi t
gopnj Ljjdu  ny] ypMun[y; (Leslic Orgel), gphd rp ; g ; (Francis Brick) kwik;
fhuy; N ha] ; (Carl Woese) Mfa %dW %yf$W c appyhsu s; guz hkjjp; Kjy;
epyahf Muvd,V cyfk; vdW mwKfggLjjphy c a t hoti fapg; Kffp
nrayfs; tsupj khwks nkhophf{ks gsTWy; Nghdw , dDk; gw) mi dj Jk;
Muvd;,Vit Rwpa ei |ngMpwd vdgiwe jwgh) Nitahd mstpfF rhdWs;
ugZ gnghUs > t p dAffp Mfm , w th Tk; nrayhww $ba pvd,
Vo, Utfpld. capa kzlyjj |d gy capiNj@a tpdf
[ahc nrayglfed. ,jjifa tpdA¥fpMuvd VIfF ep
Uftpw. ,jdhys>ry N jpnghUs; khwngfS1d; , i
;k nfhz I >bvd;V guz kpjJ. il jpFRoy; mi kgi gf;
eng $W ,iofshy; MffgglbUggj hY ks gOJePf
{is vippd empfk; Mwnv yg; ngwssJ.
vdVTId; gpzelJ> kwZ ffsp; ntspgghil ne\AqggLJanw
afpwd. ry itu fs; Mu,vd;\ﬁ t  kIENe ku®; nghUs Hf g;
2006y ; Nehgy ; gu ngwpn> Mdt ud i gau, kwik; f dUf 5 nky Ny h
|n|, N yayayg nraykp c InghUshh Muvd;V , Uffp
; Muvd Vf § |d ffs; kwik; mt wwd; gqF gwnp gj D huk;
g Elyp;tuh tpf fgglLssJ

kwgZ g;nghUl fspl;gz &s;(bvd;V kwk; Muvd ;i F ,i | Na)
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n uN kwk; N Mf;NahUJ ; h ; Yoy ks bwvd;V j hd; ku@; nghUs hf
nray hwW pd vd beth ;D >3 apy nkh rf;i tu »ghf Bubah N[ ;
6B, Nghdw it U fsp; Mu,vd,V kugZ g; nghUs Hf nraylWWpr. xU %yf$W

d why

kugZ gr?tg(;]Ushf nrayhwv N z Lnk ;miwihd ry gz &fs; NitgglLfpowd.
mi t a :

Jddra , Ubggh y; jddpm ( ; jpd; , UFf Nz Lk;
KWWK ; fhe ,izfs; cUthy; tif epfsp; mk

(Muyvd )V kwk; b.vd ;V) Newb ef ' : J“wF,gngfpl

epygd; jdi k: flti kg
Nz Lk; cappijjpl tad>t
nrawghLfs ; Mfyatvwvhy gh ;bfgl
Nz Lk; fopggpjo; N hawk ;
epygd;jdik vdgiwihd njsphd cssd.
nt ggk$ !l kuGg; nghUspd; ry gz Xi s y. Mod;, U
epgF ; SWEi sf:nftz fit. mtwwntggjhy;gopjhkskP Lk, ayG #oyy:
i ze) thfpw. MNYks MuvdMp; css xtnthU ef\fspbh | Lt )Yk; 2

pyag OH FO ,Uffp. ,J VJ[DI,’[[DdG.{Ak; FOt hFk; Mjyhy; vspp;

prw dehyjhd Mu,vd;Vit tpdAffahf Tk; vjp, tpdahwahf Tk;
b bk ; Muvth xgoghi fags N japy; wPaphf bvdV mjp epygd;
i aAk; Fi wit d vj p,tpdamN\k,gz;gAk ngwW\ssJ. ANrpfF g gh
;, Uggd bvd:M p;epygd;jdi kiF $Ljy;c Wpaj;jUfpdw.

Nkp kulnghUs > nkz typ; gz &fs; tbty; jdi
K;jpd; ngwwf f N z Lk; Mu,vd,\ﬁt nghWj mst >
fISJ,JUtJW Newbahf ggN wgjhy; 9z i s ntspglj

- cwyjjpF MuvdMit rheN , Uffpd.
A, w LNk kugZ gnghUsfs;jhdsMdhy;bvd;V mjp
kug;jftyfis Nkpf KDbAK; Muvdelefa k

; kKhghLf s kl@nghUIsz;BLkth\“va Mligh Nz Lk; bvdyV
fa , w LN JIBU Khwpki | Ak; jmd; ngwni t ., jg>epygd;
ssjhy; MuvdV vspp; N f khf j[BU kmw\kllfpw. , 11 hNw>
nJhFJpaAk Fnya thoeri sAk; nfhz t itu fs; Nfkh By
, t 1 hNw> Muvd vV kuG ; nj hFj p aAk; FWM @ t hoeh s Ak; nf hz
hf j By, khapki 1eJd> gua kpf o wd. Newf z fUJJffSId
JhY;> Muvd )V kwk; bvd;V Mfma , ez LN« kugZ g; nghUs hf
gz [ahM/\k;j. ;ngwni t Na>vdwhYk; bvd; Vit w;epygd;jdi k mjpk; vdgj hys
kug;jftyfis Nkpf mjwF mjp KdDupk jugglbssd.

bvd,V jFr;Royp;ngh §

xU ghY}l bap; nryyg;css bvdMp;,uiltl jpJFRoygsmLjjLjJss
fru ,izfSffplNaahd , i Intsp 034nm(0.34x10°m)M F k; nkh j f hu
,izfsp;vzz pifia ,ttplntspmst hy;ngUffphy; (6.6x10°x0.34x10-°m/bp),
t Uk; xU , Ui lt]l jRFrRoyp; ePk; Wjjh 2XPMFk; (bvdMpd;, uil tl
jWFrRoyp; nkhjj ePk; =nkhjfhu iz fsp@;vzz pif xmLjjLjJss fhu
,izfSfF ,ilNaahd ,iIlntsp VvNhy ghBuah p;css bvdW p; ePk;
Wjjho 136 kgkPvdgesmjy;css fhu,i z fsp;4x10°0kR1.36x10% kR.34x10°)M F Kk ;
khhpp ghY}ib clfUtp; msit (Wjho 10°%P tp bvdVipg; ,uil tlI
j JFrRoypd; ePk; kp mjpk; xU nryYfFs; ,tTsT ePkhd bwvdV ghyly
vit W ngh pyJ i tffggllssd?

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




APP' LD

ENTR
CHENNAI

tjdss FNWNhkfss>xU ji yKi wayple) , dndhU
is fljJyfpwd. L guh (1965 vdgtu xw;w , 10
khogj hyy mjdgb ANudaH Lfsy>ePt RUs;jdik
g( dethnp‘ b Nhd;QjqgfS
f

kugZ ffis jddfjN i
jiyKiwF gyNW gz ¢
kh pwU nineme) xdi w Kdn
nfre t %yf$wd xw w, i
ghf Buaqfi s tp>jht wgfspyk;
vd Nt nryyp; clfUTfFs

hd
wp

d;,izeJssd.
nghUs cssd.
kbg s hf f ggl L
clfopIahJ
jdi k nfhz t rpy
v fhzggprlwd
saqfshf cssd.

I
tyaqFfspk; mjmkm bvd;V
f ;  nghUeJd t | Wi\ wg
itffogglblssd. vNhy Ny wG\UNwhHLfsg
vd pwhY K; bvanryy@s rpwofhz gglt jpiy. Vvj
QigfNshh ,izeJ ‘epfsmhal (Nucleoid) vD
L g9Fjpp; Qijjly; flthLss bvd;V gy ngua
G\LINF uda | Lf s ; bvdV Wjjho tlt tbtkhdd. l\kYk mj ¥ ; FNHhNkI bd ;
mi ogG, yyh jhy;mit [ Rdh Nghu (Genophore)vd W mi of f ggLf o wd .

bvdV , Wfkhy; m) bvdV M) epfspahNhkfs; kwh; * p Nhdfs; )
IEN“\kLIbEj;,iO <) RUz | FNhN\Ibd;,i o )RUZt ,i0 GC)nkllhepy

ANuahtfsyg;mjp rpfyhd mi kgG fhz ggLfpd. njhH urmhd k®N hdW
myFfshd ep\fspahNhkfshy; (Nucleosomes) FNHNkIbd; c Ut hifggllbssd.
epfspaNrkpf hd khppa Nhwngu; (Kornberg) vdgt uyy Kdnkhopd s s hy
mj v ; H2A, H2B, H3kwWk; H4vDk; eldF ~ p Nhd; Qiqgfsp;, =z L %yf$Ws;
tqi)rahf mi keJ viL %yf$Wis cila myif cUthFfagwd. ,ttyfpf

p N hd; vz kk; (Histone Octamere) vdW ngay, Newki w kpjdi k nfhzt

TP NR; vz kjij Rww vipki w kpjdi k nfhz t bvdV ci wahf mi keJ

fsﬂNahl\Hk vDKk;mi kgi g c Ut i Ffpd. Kkh ppe@fsdpahNhk; xdwy;bvd;V

| tI j JF Rowrrapl;ZOthJ , 1 zfs; mqgfiss L ﬂ)th;vz kk;
mi keJ > e@\fs pbhNhkp ; ntsngWj“y, b.v ,V #o0eJ RUshHf;
mLjjLjJdss eyAfsth\kals> nehj ps cCjt@ld; ,iz g6
bvd,ffs,,lzfpiwd p Nhd; vz kjijr; Rmw bvdV , U KOi kahd
jRFfis cUthfpssd. ,wlb jpFfi sAk; Hl %yf$W (i z g&G bvd V)
%Lfpd. H1,yyh epyap; FNONkI bd; kz N hyj khi ylag,Nghy N hd W pw .
,t1i kggp;vey ,1jjRk;bvd;VclnryyTkse@fspahNh kK t pL nt s pawlk;
KbAk; xU ed\fspahNhkp;Hl, mLjJss epAfspahNhkp ;HlcId;tpdQGujhy;
, i 0> NkYk; kbf pw . i lepyapy; css cIfUtpi;FNh\klbd,,lo KWWK ;
Fdwy ; gpmni Ngh hd  FNINKhN hk; Mf it wwal ; t pt k; 200nm Kjy; 300nm ti u
,Uka, ,J nrayww FNHhNkl bd; MFk e@\f s tah\ bkl ; kbggy Jed N hd Wk;
30nmeE’Kss , i o>xU RWMF MW e[Afsth\kh' kf;nfre t t uwRUsi kgi gj ;
(Solenoid) N hwWM b f pw . ntt NW HI %yf§WSFfF ,ilNaahd tpdahy;
,tt1i kgGG epygd; jdi ki ag; ngWhpd . jwi\ghd bwvdV t uwRUs; mi kgd d;
Rkhy; 40 KkbgXi sf; nfhe L ngh;bfggpruJ F NUhNChNF hk; mlkgpl'
c awbep yap ;t u rffpkk;jugl bssd. NYk;c awvepy FNﬁ\kad ngh gf F
$Ljyhd "Qjj; njhFjps; Nitaha; cssd. , 9 afs> © p N hdww
FNINKPN HK; G qf s; (Non-hostone chromosomal proteins - NHC) vd ggLf plwd .
khjppc IfUt y>FNiNIbdp;ry gFjps;jsuhf nghpfgglbssd. (Fi wthd
epNkwgp , j wE AFNINKI bd; vd W ngau, , WEfkhf ngh bfggl | (ml uepNkwguggp
FNUhNkI bd ; gFjpn™ | bNUhFNHNKI bd ; vd ggLk; AFNAKNKbdy ; gonaljjy; epol
j Ppokhf epOk; Mdhy;n" | bNNhFNkbd y; gbnaljjy;epotjpri y.

bvdV , ubgghy;

nry Rowmap; S-epyapd; NghJ bvd)V , ubgghy; epbofm. , u bggh yrni
NohJ > xtnt hU bwvd;V %yf$Wks xdWnpfhdW xjj jdik nfhzt , Iz
;1 0ofisj; jUfpdwd. , 1t ngwNahud ; , i ofi sAk; xjjpffpwnd. bvdV
, Ubgghy;njhuhf %dW N HghLfs; KdnkhopgglLssd. mitah d: g oad

AYJ
ay
jsphd
mkwkld
k; gFjp@
kbgG ti

bl
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flej;by kP]<Iw,ubgghy:>rn>vvy Ki w, ubgghy;kw\k;gh pgi oad fhjy;Kiw
ggh vy ;

gi oad fhjy; ' , Uil tl jJFrRoy; t hugQUt K g;
0z phwWM pd . %y ; ; @phd , U i ofsh
bvdV %yf$Ws; c wyjj pwy; Ki , Ubggh yy > %y
%yf$W gy Jz Lifsh [ ; H nraygl bt mjwk
dhd ,iofis Qpha; o wd . %y f$Ws;
cUthpwd mjy;gi oa kwk;Gma Jz tqfs;,i :

ghi pgi oad fhjy;-bvdV, ubgghy;Kiw

1953y ; t W rd; kwik; fp;b prhh»ghpgl oad fhjy; Kiw ,u b iy
Kdnkhop;du khpp tbtjij mbggi |ahff; n t hFK;
bvdMp; ,U |, ;xU Kldag;bJe.J njHqfp gpmaj ; fplwd
, eepot o ; l\thI‘IL{d gpz gFs;cilfpwnd. ttthmfgg xt nt hU
,|0Ak;Qp , i oap; t ugGUthf nraygpr\U ,Jd njH wraht ¢ Ut hFk;
,wb ,dil jpFrRoy;, i ofs; xtntkderk;tthGtJtH nray gl xU nngA/ru
(9i oa) ghype fspah I'L rqfpp, i 0Ak; xU qra ep nuh j nge¢\fS|Nah L
rqf y p, Ak;xU @ ep nuh j ghype[é\fsphhl rqf yp, i oAk;c ssd

f

@
bvd)V, ubggh Yffhd NhHi d t opc W @aHfk;

nknrynrd; kwWk; | thy; Mfpahy 1958y 5> bvd;V
tbti kjjduy ,ttbti kggp; %yks gh pgl oad fhj
N WoLjj ; ght f Tk; Kadwdu , rNh i dag; NghJ
FOffis Clfjjgsjdpjdmhf gy leKlwafF
| NPN hgghd "N mlqgf@a i el¢f d; | NNhN hgghd 4N ml q
FOTK; gy njhHuji yKi wsh tsuffggltd , Wpaysfd
ghf Buahffsp; bvd)V ty; "Nks ,yF ielddy; tswjitfspy; 14N kI ENK
, Ugjd. ™NI "NympeJ N WgLjjpmwa rPak; FNsh u (Crcl) mlujpN Wgh L
i ka tyfFRow b F (Cesium  chloride density gradient centrifugation)
clgljjgglLfm. , roprawgh bd; Ngh>, U nry; FOffsgyped gppnjLftggll
fd kw\k;, yF bvdMfs;, U jdpjdpgli | fsh g;gbejd. (fygGb.vd;V).

gwF fd ieldd; (°N) tsuwgy el > ghf Buahffss> mkikhdak; FNshi ul
(NHsCl) kIENK css Clfjjm khwwggl b> mjyple xtnpthU 20 efp
, i Intspy; khpos; vLifggltd. Kjy;,ubggh YfFg; g gopnj Lffgglt
bvdV glil>,jw Kd@G gbej fd kwk;, yF gll;lfoF , 1 lay; mi kejdJ.
, e bhk; , ubggh YfFg;, gwk (40 eppqgfSfEgoo) gopnj Ltfgglt bvd Vs
CkKiw , U gli lfsh gbejd. xdW ,yF glil epyapk; kwn\M'dW
, ill_ep')yafYkhe},, Uejd. , kKbTfsst Hrd; kwhk; fpb; Mf pahya ; gh pgi oad
fhjy;, ubgghy;NH ghbi d nkaggpjd.

neh pS k;, U bggh y;Ki wAk;

nknrynrd;kwik;] thy ;gudrhi d t op%yk;gh pgi oad fhjy;KiwacWp
nrajy;

u bggh
KWWK ;

hy
ujduy
|aC

y;

v.N
ts
f

OGN uah Lfsy;, ubggh YffH %dW tifahd bvdV ghypkNJ] ; neh ps;
Nitggbfpewd. (bvd;V ghypkN] ;I II kwk; III). , t wwy ; b.vd;V ghy pkNJg ; TIT
vDkpehip , ubgghyy; kp Kffm ggfhwM jhrk; ‘Nhudngu; nehip vdW
mi of f ggLk; b.vd ;V.ghy pkNJ ; T kwWk; bvd ;Vghy pkNJj ; II Mfai t bwvd;V gOJ
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ePfjjp;09f wWNgi t MFk; AN udahLtfsg;leJ ti fahd bvd;V ghypkNj fs;
cssd. ,it FWpa fhyjjg;d@a ,ioap;3 OH-, |jjy;epfspbh |Lfsd;
gygbahffy epot w;tpd khwmvaht nrayglLfpwd. 4x106bpeé’Kss vNh yaps

u bggh v; erboT>38 eppgfsy; KOi k ngWhpd . kpp N fkhf Tks>Jyypkh Tk;
ei I ngWk; , U bggh y; epoty; riv gpo Wgl t hYk; md j Bukhwy jpF  t op
t Ff Fk; , Ugg ks erAfspbhr] ; vDk; nenps; ,jji fa gpofl s rBLjj
cjTfpowd. , €] gygbahff (Polymer1zat1on) epolfF> b-Mf] pe\f spah | L-
bi ughl Ngl »j sgnghUshf nrayhwwpN it ahd MwM y mspf pw

,ubggh Yffhd ,ljjpted (mjhJ njhHff ,IKk; (Initiation site)) , u bggh vy ;
nfjHgFfpd. OMWNudaHLfsy; nfHff |1k} vdgd xdW klLN«. Mdhys
ngua mstgyghd bvd)V %yf$W tf;nfre | ANudah Lfsygsgy njhff ,1qfs;
(replicons) fhz ggLf o wd. bvdVtg; ePkhd , U ,i of Sk; KOt Jkh xNi
Neu j iy ;. ubggh YFF gpm thraggyiy. Vnddy>mjwihd Mww;Nit mjpk;
de>bvdV jWFrRoyy; rW jpoge; top ,J njhagFfmd. jjpgomf

‘., U bggh y; gs T’(Replication fork) vd W ngau;, bwd VMt p; RUs; ePfjij bwvd;V
n‘ y N ] ; (DNA helicase) vD k; neh pnraygLjJfmd. ,tthWxU ,i oap;3 5
jpr nfhz t thogl ,iocags,ubgghy; njhurah ei IngWk; ,ttpofF
nfjluy,io myyd topHb ,io vdW ngay kwhwhd 3’ 5jpr nfhz |
,ioapd;,ubgghy;njhurpmwyhFk; ,ttpofF njHhuraww ,io myyJ
gojqF ,i o (lagging strand) vdW ngau, gp; jgF ,i oahy; c Ut hffggl!
nfHhuwraw QGm Jztqgfis (xNrhp Jztqgfs) bvdV. yd] ; nehp
xdwp z ffpw.

, o098 T U s vipijprisy; efuml. ,jdhy; cUthfgglk; Gm epgG
edfspah ILfS1ds bvdV ghypkN] ; nenmhy; ,i z jmd; gp z g6 (Covalent
bond) nfrze L gpz ffgglfpdwd. Q@ ,ioap;c Uthfk; njHhqf Muvd W d;
roV gFjphd>njhHff ,i o (Primer) Ni tggbfp. njhHff ,io Kjyp,; 3-OH
Ki dapg; k@ ubgh epfspah L tuwria cUthfa godu bMf] p ubgh
ep\f spahi I Lfs; Nufgglfgwd. Muvd;V njHff ,io , Wpap; ePfgthJhy;>
Gma bvdV ,ioag;rW ,ilntspVwlLfpd. b.vd;V ghy;mkl\b] ; neh @ ;
ef\f spla] ; (exnuclease) ti f nraygh bdhy® Ki dag;,it xdwdl; god; xdwhf
ePf ggLf o wd .

, Ubggh y;Ki w, ubgghy;gsit fhifpw.

, Wap> vyyh ¢\splahlLfSk mtwMFua ,1jjg; epyjj gdsy bvdV.
] hrahy , 1 Intsps; %l ggLfpwnd.
yo;

, u bggh cijwe n ydF] 5 kwilk; N hNghl N'tnkN 5 nehj s ;
(bvdV IfNJ]) RV pi RUis ePfp ,U ,ioi aAk; gopd ‘Y tbt
mi kgghd =, u bggh fitia> NhmwWpfpwd. xtnthU njRffjjyk;,wlL
Subgghy;fitfsicz L. bvdMp;, U ,iof Sk;vjp,mi kgi gf;nfhz tit.
Gm ,ioapg; 5 3 jprag; Gma e@fspbh ILfis NuFk; tpdfF
bvd Vghy pkNJ ; kI ENk t p dabhwvahfr; nraygbfpd. md 3 epy fhugdy;
e;Afs;NaHILfis iz ffpw. -

H
b
y,

gbnaljj y; (Transcription)
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%yf$W c appyp; i kaffUjij (Central dogma) gphdrp ; fpb; vdgt y
cUthfphy mjdgb>kupy;jftyfs;f8ffztthwfljjgoglLfpwl.

bvd)V. tdg; xU ,ioagpeJ Muvd)V ,iofF nrajps; efnylLffgglk;
nray Ki wf Ns gbnaljjy; vdggLk; bvd)V rhuej MuvdV ghypkNJj ; vdw
neh pp;Kddpyapy;, eeporrpei | ngMpd. Muvd Vit kuGnghUs hf f;nfhz t
nufNih tu fsy;,jjfty; XItk; (m) ghal ji yf8h ei | ngWk; (v.fh HIV).
ji yfB;gbnaljjy;%yk;Muvd)Vsbvd Vit c UthHFfmp. go;J}J Muvd M h
gbnalf fggl L>nkhopgay jy; %yk; Qj khf pu .

kwZ tfs> jafsp; gz fis ntspgljjphy; kILNe xU nry; jmpDId;
nraygl KDbAK; mjhtJ> Qik; myyd Muvd)V %yf$Ws; nghdw kugZ
nghUlfs;c Uthfggl Nz Lk; kwZ tppe) Qijjmhd jftyfi s FwaPhfr;
nryYfFf; nfhz bnryYk; Muvd Vit J}JJ Muvd;,V (mRNA) vdw of f ggLk;
kugZ gbnalLffggl Nz Lnkdwys , Ui |j,j[bJFrR0yl kgl ; nfhe | ~bvd M
, i of s jwhypkhfg; gp@ Nsz, g ; bvdV tp; XUthugGJ '
Muvd;V ghypkNj ; nehpp; cjt Ald; Mu,vdV C Wgj jp nraaggl
, eneh pkuwgZ t p; Mkgj ;g,b.vd;VTId;,l zeJ>jpFrRoy; mi kgi g j

Wapy; MuvdV %yf$W cwyjjphfp. Muvd;Vt g; e[AfsphhlLf

hd bvd;VthgQ) ,ioapd;epnuyj mi kgghFk;

Nghd bwdV tp;,U ,iof Sk; gbnalLffgglLtjpiy.
; C

jy;
qf z L.

nra

. : i
, jdhy;bvdVt g ; xU gF |

b
poKi way;rpfy; Vgl

%y f W s; xNu Ney j

W epnuyjj H UfF ;

k; ,jdhy; bvthpi xU g
h‘pkuGJ,thy gusww e o; Ki wapy ;ripfy;

gbnaljjy;myF kw\k; kuZ

gbnaljjy; myF %dW gFjpshy; ti aWfggltssd. mit CfFtpghds
mi kgG kuwZ kwWk; epw p Mfadt hFk; 5Ki di anahb CfFt gghd;
mi keJssd. Muvd)V ghypkNj ; nenpfhd gpz gG ,ljij mspFk; bvd:V
njhhNu CfFtpgghd; MFk; gbnaljjy; myfyg; CfFtgghd; , Uggjhy; jhds
ghug) kwk; FwaPL , i ofs;njsphpwd. FwaPL ,i oap;3 Ki dapg;epw p
gFip mi keJssJ. mj W wg> mjys> MuvdV. ghypkNJ o; nrayghlfi s
e jptfFk; bvdV turai kgG fhe ggLbfw . ANudahLfsygs CTFt gghd;
gFjpy; mjp vz z pi faghd mbi dd; (A) kwk; i jkp; (T) Mfait c ssd.
, 99Fj p “I H h ngl b”(TATA Box) myydJ “Nhytngu:N hnd] ; ngl b’ (Goldberg-
Hogness box) vdW mi of f ggLf p . O\NIWNF ubah Lf sy ; , ggFj p as‘gpighd h
ngl b”(Prinbnow  box) vdguy CfFtpgh dj; jtps ANuwWaHLISTF
mj pugghd f S k; N i t ggLfpind.

gbnalLjjy; myfg; css bvdMp; ,U ,iofSk; vipym JUtjJtk;
ngw t .  bwvd;V rhey Muvd;V. gypkNy] » xU jprapg; kl LNK gygbahffk;
nraaf; $baj hFk; t hg@Jt it nrayglk; ,ttpo 3 -5JUtjJtk; nfhz |
,dndhU ,ioags i jkPfF gjw; ANry; css Muvd)V turf; fhe ggLk;
,ttpo FwaPL , i o vdggLk;
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mi kgG kuwyZ ffss> ANudah Lfspy; c ssJd Nghy NchNd hrpp | ohd b ; Mfl\th
myyJ ONWNuahlifsy; cssd Nghy ghypp ¢ ;hdrb MfN h ,Uff
AN udah Lfsys xt nt U J} Muvd VTk; xU kwZ it klLk; jlgfpcs
mjdhy;mit xww Qjjij kiLNc FwpFkHyhysmd NhNGH rp tohdp;
Muvd Mt hFk; GNNNF ubbH Lfsys njHhud la kuwZ ffsp; $I1tkhHd ngd;>
FNIONKAN Ky ; mLj jLjgJ mi kfdwd.  vdN gbnaijypi;Ngm mit $Itk
gbnalLffgglLk xwi wJ}J MuvdVit cwyjjpnrafpwd. vdN >, jjifa J}
Muvd Vi ts;ghypp {uhdp;vdW mi of f ggLf ol wd

gbnaljjy; nJHqFtJWF KdG kuZ t @ ; KdgF”ap(ss CfFtpgghDIds
Muvd)V ghypkNJ ; gpz fpud. GN\LhNF Lph t hd ght Buaht p; Muvd;V
ghy pkNJ p;, U Kfﬂa clnghUlfs;cssd. mit ‘Kffp nehp kwk; *
Jiz myF” MfpdthFk; Kffma nehp (B1, Bkwwk ) Muvd;V ¢ wyj j
KffmakhdJ. mi jgNghy; rpkh Jiz myF CfFtgghdfsp; j
nghWgghFk; c apqf SfF V> CfFt gghdp; t up rapk; kth«,
Muvd;V ghy gkNJ] ;bvd Vit jpggj hy;gbnaljjy; Fkp;c Ut hf pw .
gFj ay; Kdef Uk; Kffa neh p Muvd: Vi t cwgJ;pnraJ rpkh Ji z
CfFtpghd; gFjapyNa tpL t hfpd. Muvd Mt g; nfhz i |
mi kgi g c Ut ifFKk; epw pt up rahy; kugZ t p; KbT erbfggpruJ.
epwp@E; Jiz myfps KOi kahd nraygh bwkF mqf Phug; Qj khd  “Nuh’(p)
N it ggLfm

gbnalLjjy;eboKi w

JIW Muvd)V mRNA), fljJ Muvd;V (tRNA) kwk; upbgh\r hk; Muvd ;V (rRNA)
vd %dWtifahd Muvd;Vifs;AG\NON udah Lfsy;fhz gglfpowd.

GNNN ubb H Lf s y;gbnaljjy;ei | ng\Wk;t pk;

;e X 1 cwjjpF , K%dW tif Muvd M f S k;

ffpwd. J}J Muvd;V>1t hgUt of Tky kugZ t g ; Kffaf FwaPi | g;

; mkpdh mkyqgfi sf;nfre L t Ut jwhk; gadgLfpd. fljgJ Muvd;V

gadgLfmd. mi kgG kwi\k;t pd khwwvahf udghN h; Muvd ;V

i djd MuvdefspI gbahf § nrayfsn,tpdkmvw;ahf b.vd;V

hyplkNJ] ; vDk; xwi w neh p ki Lk; nr y gLf pw . , eneh p

e) gdG gbnaLJ;Iy njigfpitfifpl. gy; gbahtf

g pghdfs; MFKk; 0t yAfs;ﬁb_hrL bi ughl Nl i |

JsgnghUsthk oJ€ g; golgww> ghy N fi st higJ  rhugj

Ki wap'k; g ; wd . gnaLJ;y, nj b qf ggl t Jk;

ef\f spahi ILfi s ; NhL mLjjLjJ ; z ggj d; %yk; ghy pknu] »

Muvd;V to; eBji ] ' . kwZ td; Kbt gy ghypkNJ ; ep wt p a

mi | AkhNgh) MuvdMt d; r kaLl\k neh[AI ,g}i)z eJ fhz ggLfpwl.
Kbt ;jdpMuvd VTk; Muvd;V ghy pkNJ {k;c j pf f ggLf olwd .

njHatp itjjys> ePLjy; kwik; KbjJitjjy; Mfa %dW gbepyfspk;
Muvd;V. ghypkNJj ; vt{ hW t p dkhwwvahf nraygLfm vdgj kpgngua
t oh hFk; Muvd;V ghypkNj] » MuvdV ePLjYfF kILN tp dkhwah
nraygbfpd. njhHffjjw; rpkh (o) TIDks epw pfhz phd ‘Nb (p) Tl DK;
MuvdV ghy pk N ;,|ze.J nray hwwo gbnaljjyp; Ki wNa> nj HfFjy; kwk;
Kbjjy;epolfis epojdfpw. ,ffhez pSIdhd Muvd;Vt @; nJHugpI %Y K;
gbnaijy; epoit njHgFtjh? Kbggjh vdDKk; jftiy MuvdV ghy;mkNJ]
ngW pw .

h v J}J MuvdV nrayjmpd; ngw vej epoKi wAk; Nitapiy.
Buaht ;i rINWNh>cltU Mfa gedfs;, yt yah yhy»gbnaljjYk;

B
> ght

l\k
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nkropgau j Yk; xNu , 1jjps xNu Neyjp: ei IngMp. gy Newfsp; J}
Muvd;V gbnaljjy; KbAKKdNg> nkhopgayjy; njHqfppfpd. Vnddpys gw
nry; ¢ W& sy ple) kugnghUlfs; clfU rttpdhy; gobfggl tpiy. ,jd;
tpsth N ghf Buaht y;gbnaljjYksnkhopgaujYk;,i z eNAssd.

ANuwBHh ELfsp; clfUty; Fiwejd %dW tif Muvd)V. ghypkNJj fs;
fle gglfpwd. (nry; clnghUlfsy; css Muvd,V ghypkNi fs; , yyhky)
, KdAW ghypkNy] fSk; ntt NW gz pi sr; nraf@wd. Muvd;V ghy pkNJ i,
tRNA it (285 18 58S) gbnalff pw. Muvd )V ghypkNJj <IT fl1jyJ Muvd;VES
ubghN- hk; Muvd )V kwWk; ssRNAffi s gbnalffpw.

AN ubbH Lfsy;gbnaljjy;ei | ngWk; Ki w

Muvd;V ghypkNJj :II, J}J MuvdVt pg; KdNdhbahd hnRNA it (N Wylt
jdi kAi la clfU Muvd;V) (Heterogenous RNA) gbnaLf{fm. AN ubbhLfspys>
ntspggh b tuprai kgge; FwaPfshd vf] hd; (Exon) kw\k; t up rai kggd ;
FwaPBfsww , dtud; (Intron) Mfat wwvf> NkhNdhrp T uhdp; mi kgG kuwgZ ffs;
, T TAW nrafpwd. gsjjy; (Splicing) epothys , diudfs; ePfgglLfpwd.
hnRNA tg; $Ljyhh mjd; 5 Kidags kPjy; FthNdh rd; i uh Nl ;
, 1z ffogLfpd. , rorayKi w fhgd wahf f k; (Capping) vdggLf pw . mN
Nisapy; 3 Kidaysy mbi di yl; vrrqfs; (300-200PolyA) , i z f{ggLfpwd.
, egpol “t hyhffkj(tailing) vdggLk; ,ttmwd nrayKi wSfF MlglI hnRNA,
jwi\ghd J}J Muvd;V vd mi of fggLfpd. ,J c iUt yed nkhophffjjmf hf
nt s plawwggLf pw .

OUINFudaH Lfsys> ANuah Lfsy; cssijg Nghy
,yiy. xtnthU vf] hDk; Fwoggbt N i yi af; nfhz |
FwaPbi d ngwW\ssd. vi] hd; turai kg , dlud; eP
nef peJ nf hLf Fk; jdi KAi lai tahyhys ghympmggi | L
FwaPfi sf; nfret vi] hdy nraykp , | kh
kugZ ffis cUhHFfgwd. xNi kuZ >jd; vf
gyNW t pkhf t up jJtjd; tpsth nt

§egmmdad

: gl d
Ns wnggl £J 2 j
s;ngW\s fpl kit kug
khwk; - HGT) '
udb h by pJeJ AN udaH pry
kuwZ khwk; epoy hk;
khwk; ngUkgaF M

BT ~=

h

=
=

3
=

kugZ ffss nryyp; kua; nrajp

k;, rnrajpi s fljjf$badt hFk;
itffggllssd? bwvd)V %y

jh? mtt{hnwdy; kwgZ f; FwaBfsp; |

5«§
<= O~

- .
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JN MuvdV tp; %dW
. L tthW Qi cwjjpFj;
FwaPfs;cz L.

, i I Naahd nj hu gAk;
ajhFk;  nkhjjjpy; 64
. hmkqulsf erka;

( fi nkh jjjm

pdh mkyqfs; kil LN ; . gy mkpdh mkyqfs
xdWF Newgl b KfFwaqfs ., tihad gy eraPL
, bk czikfs; : th>ngnghyhd mkdd h
mkygf STF xdWF Ncwgl t | & ; ; ooxtnthdwYk;ntt NW
vjp{prEfs;(anticodon)cssd ' tnthU KfFwajjod; ,wlL
gFjps>thrd; - foppfo; fhu ,iz ;(A—Ukwy\k GQcUtH mDkjpfpd.
Mdhy>%dWrtJ epy mjrb nef o) ; jdi ,nfthvyyhfhz;bSk VWM ;
nfhsSk; ti fag; c ssd. ngUkghy ; ONUINF ubla L s ; kwk;
ANqNaHLfsg;mththditahf CSS

bvd)V %yf$wy;css fhu,izfsp; [ ol ; Ggqfsg Css
mkdd h mkgqfspl tlflaAk tupr D f hu ,izfspl
,jjifa turhNa kung F\MaEvdgg jjo;jdij

Qjtiffis C\/\gj;pnratjwfhdtlugl

khur y; epdnguf ; (Marshall Nirenberg), rt pbh (Savero Ochoa) (ghyp
epMfspah |1; ghl ghudy] ; vDKk; ' : > XriNh mehp
vdw of f ggLf pd )>" uN hgej ; nf hund h> ; ; ;, tui o sg; Nghdw
gy mwbpayhsus; kugZ FwaPBfSffhf | ; ' wWWAs s d u; J M
Muvd M y; mi kedJss fha uprNa> Qj ] ky turia KbT
nrafpd .  , Wah tbti kffggll : mfuipmlitti z
nfhLffggllssd.

kuZ f;FwaBfsp;rpg; 9z (s ;

e kwZ f; FwabBfs; Kf Fwaqfs; MFk; 61 Kf Fwaqfs; mkpdh mkyqf S ff hd
FwaPfs;MFK; vej mkpdh mkyjijAk; Fwbih %dW KfFwaqfs;epJf;
FwaPf s hf (stopcodon)c ssd.
kwZ f; FwaPfs; nghJt hdi t fs; MFk; vyyh c apad kz tyqfSk;clfU
mkyqfi sAk; mN KfFwaqfi sAk; gadglLjjp mkpdh mkyqgfspy e
Qjjij cwygjjpnratpwd. viLjJffHih>Jd}J Muvd M p; css UUUka
Kf Fwak; vyyh c apbsk; gpdy; myi dd; vDk; mkpd
vdpDk;>G\UNthHLfsg;>|klNhfhz bqah>FNsH\lhg;sh]t
njhFjpy; ,jw ry tpp tgfFfs; fowd.

N WohLfs > xwM kfi s xggphi fag;krbr;rgl\t ahFk;

xNu khipahd vOjJfss ntt NW KfFwaqf SfFg; gadgljjogltjpiy.
vihjJffHth GUU GUC Mfa ef\fspah IL tuwr ,wtbt KfFwaqfis
KI LN Fwh Fk;

, U KfFFwagfSffpINa fhwssp mtrakyiy. Vnddg s nrajps; xU
Ki dagpeJ ,dndhU Ki dti utu rahf gbffgglfpowd.

xU Fwggpt mkpdh mkyjjmF>xdWF Nwglt KfFwaqfs;, Uf Fkhdhy;
mf FwaPBfs;rpjT FwaPfs; vdggLk; viLjJffhHlth GUU, GUC, GUA kw\k;
GUG Mfmpa midjJy KfFwaqfSk; Niyd; vDk; mkpdh mkygji |
Fwogdt hFk;

, fFwaPfs;Foggkwni t. Vnddgy;xtnt U FwaPk; xNu xU mkpdh mky i j
KIENG Fwpf ol wd .

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




APP' Lo

CHENNAI

e JUtjJtk;vdw of fggLk;5 -3 jprapyNa vghghl k; FwaBf s ; gbf f ggLf o wd .
kugZ FwaP mfuhp

AUGVDK; FwaP , wz L Niyfisr;nrafpwd. ,J njhHnfff;FwaPhf c ss
MmN Ney jw;nkj pahdp; mkpdh mkyjjmhd FwaPhf Tk;c ssJ.
UAA, UAG (i | Nbhrg) kwk; UGA (bugN W Ngd) Mfpai t ep wlif; FwaPf s hf
nrayglfpwd. ,tw w ‘nghUsww FwaPfs; vdWk; mi oggu;

j Bu khwnKk; kugZ  FwaPk;
j Bukhw i j Aks mjdhy; Fmgbt Ga'jipl; mkpdh mky tupragy; Vgl

khww § j Ak; xggﬂ)tm:>kung FwaPbd; kjpG c WpglLjjggltd. | Bukchwnk;
gwnMa MaTfs; %yk; uthvak b.vd;thka; CSS nfjhus edF

G-ﬁJnfksSQQ'bUffIWJ epfspah ILty; css fhijpfF gjy@ah

dndhU fhug; nghUi s khwwai kjjNy vsp kahd | BukhwpkhFk; . F

khwpgfs; Rakhf N h myyJ | Bu khwyi; J}z bf sh\yh e I ngWpwd. , jwhd
roej vljJffHL> muhs; tbt nryfisfpfret ,uyjNh fabFk; ,JB

RHFNs hgpl ; kugZ  (BHD) t y ; ViwgLk:; Gs s pj Bu; khwwi j hy ;¢ Ut b pw . xt nt hU

© RKhFNshgol; %y fSwyYk; , L oarqfgps; kwk; , z L B rgfpps; vd
nkh jk; edF ghymggi IL rafgps; cssd. xtpthU rqfpppyss ° F;
gFjpy; Mf] pd; gpzjy; e Inng , aygww ~ RchFNs hgal hy > mub hs ; t bt

nry; , ujNh f Vaglfpd. hENs hgol; , aygww jdi kf Ff; fhe k; gPth
FNshgo ; rqf papYss B FNs hgo ; kuthpi Mwht J FwaP CAG vdgj W GTG

vd khwaN MFk;
bvdV Gsspj BBukhwk;

jd; tpsthprafgap; 6tJ ,1jjy; FSItkp; mkyk; vdgi wk g
Niyd; vDk; mkpdh mkyk thp |zftggpr\U , J &spn&khwm;
mkdd h mky k; kh/\wggll;jwthd r pej vLJJfthth , 11 W CAG vdgj
g §; GTGvd klwaN MFk; ,jd; tpsthf:B-rquppl;GtJ e FSI
mky k; vdgj Wk gj g hf led vde mkdpd h mky k; khwwp iz ffg
J Gspj By khwy j ol hy ; mKkpd h mky k; khwnggl & wi hd T e vLJJffhlt
tthW | Bkhwnki 1ej * (NPFNshgd >Mf] pdp;mOjjjjhy;ghymki U\~
MlV\%L;rtﬂ{/\dw> uj rpoggZ fiss, Ugff Fogd jd[kla ,0eJ muphs;tbtji
ng

Cryhn|f;NHgh (Wobblehypothesis)

1966-y ; fmb; vdgt uny; , fNhghL c Ut hffggltd. ,fNHghbdgb>fljJ
Muvd Mt @d; vip; FwmaP jd; 5 Ki day;J}J Muvd;Vt o; nghUej Fwa N hL
,ize)J Cryhtjjdi ki ag; ngWM pw . , FTNFH ghl bdgb> FwaP -
vipFwaPfs; ,iz ahFkNgh %d wht J thk , iz awy hf cssd.
FwaPbdy , k%dwhitJ fhkhd Cryht fhk css ,Ilk;

ep y '(Wobble position) vdgglLk; Kjy; ,w L ,1qfspy; kI LN( f
epgfs o wd . xU ghypggi il cUtHf fljJ MuvdMisg;
Fiwfgglfmd . rpjjy; FwaBfsp;tpstyhed tpup; ntspUf
,it ,fNhghbd; Kft;aj.,ltk MFk; Newfz | vLJ.,Jfbey

vi pf FwaPk; xdWnfhdW kprruahi nghUejtpiy vdpKk;
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mkpdh mkyk; nffz uglfm. NiyDffhd FwaBfshm GUU, GUC
GUA, kw\k; GUGMfat wi wfljg MuvdV gadgljjp;nfhsfmd.

fFeftzt vljJfthlL %yk; Gsp j@ukbwyij NYk; njsphfg; Cuel
nf hs sy hk;

A BC DEF GHI JKL

DEFGHI Mfat wfp I Na ‘O vOjJ Nufgglthy;turai kg
ABC DEF OGHIJKL

vd khWk; mN ,1jjg;OTId;QvOjij Nuf>tuprai kg
ABC DEF OQGHIJKL

vd khWK;

Nkwfz | nrajps mjwk  Newgl b fhgfs;
myydJ ePfgglthYk myyd ePfggll Gsppy; -

tup ray ; khwik; ngf Pf's;KfFwaqfsh gbffgglfpwd vdgj wEk;
kwWk; mit  njhur fogLf @wd  vdgj whk; , J '

mbggi | ay hd nkaggeG MFk,

fljJ MuvdV (tRNA), i z gG %yf$W

nryyp; i riNhgshjjy; rpw fhe gglk; mkpdh mkyqfi s vljJ t Uk;
fljjahf nrayglLjYks J}J Muvd)V %yf$wy; css Fwogbt FwaPBfi sg;
gbggj f Tk; fljJ MuvdVifsp;NiyahFk; vdN mit iz gG %yf$Ws;
vdggLfpwd. , e nrhwfi s /gphdrp ;fpd;c Ut hffphy

ugu ; N hNy (Robert Holley) f1jJ MuvdVip,; fptkG ,iy tbt khppa
(Clover leaf model) , U guahz t bt y; Kdnkhoejhu, gljjg;nfhffgglt fljJ
Muvd M @; ,wthk; epy fltikgG fpkG iy tbtjij xjjpffp.
czikapg;, Wfkhd %yf$wd fljJ Muvd;V>ji yf®; L"tbtjijg; ngwy hFk;
fljJd MuvdVty; DHU f ks eLf k; kwk; TyC fik; vd %dW fugfs; c ssd.
,ffufsys mkpdh miry; gpz gG ti saks vjp, FwaPL ti sak; kwk;
ubghNFhk; gp z gGt i sak;vd %dW ti saqfs; (loops)fhz ggbfpwd. ,twMd;
repia $Ljysi f o myyd khwoti sak; xdWk;cz L. mkpdh mky VWwXi dg;
p: mkpdh mkyKk; mjd; vipKi day: vim FwaPbwihd %dW

da hi ILfSk,,lszggILssd JIM Muvd,)V tg;css FwaPLid; vjm
tsUk; ghymggi IL  rafypy; ruahd mkpdh mkyk;
cV\dpnrawa- kbuy epot p; NghJ <up o Muvd M p;

thWplwd fhafs; ththJng fljg MuvdM py;

F F\MaEfof;bll\hahd Cryhtljjpo;

F\MaEflsf Muvd ;V gbffpu .

J
fljy Muvd VTId; $Ljyh mkpdh  mkgk; NufggLk; nrayKi w
mkpd hmi rNyrd; myyd Mww\ywk; vdW mi of f ggLf pw . ,jd; tpsth
ngwgglk; t p snghUs; mkpdh mi ry; flIjJ Muvd;V (MwM\y wwk; ngww f1ljJ
Muvd V) vdggLk; mkpdh mi ry; Vwpkngwy Muvd Vffs; Mwwwn t vdgglLk;
" hypc Uthfp fljJ MuvdVap;, U gushz fptkG, iy khpp
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fljg MuvdMifi s xdW NU FkNgh) Mww ; kpf nggi |
nggi IL gpz gisf; nfle L mkpdh mkpyqf
ghyrmgg:IL rqf yp c Ut hff gglfpw . mkpdh  mi ryflj
;vdDk; nenfpmkpdh mi rNy~d;tpdfF tpd N fkhwva
ntggk;nfhstrbdam , | 9 ATP, ety ; gFffoggLfpd. 2 ntt N
i fahd mkpﬁh miry; fljJg Muvd,V rejN] ; nehps; fz twaggl Lssd.
J MuvdMyp; css FwaPBfis milahsk; fhZ k; jpd; fljJ Muvd M p;
UffpN jtp>,i zelss mkpdh mky %yf$Wsp;, yiy.

mkpddh mkyqgfshy; MwM\y wk; ngww fljgJ Muvd)V ,iz g
nraygl t>J}J Muvd Vtg css nrajpi s FwaPfsgpe) tffip;nf
fljd MuvdVTka J}J Muvd VTfFk; ,ilaghd cstp)dl\b
fhuz khFk; JIJ MuyvdM p; css Fw;aEfoF epglF ; $ W sh
Muvd\t ; fhugfs; cssd. Qj cwgjpa njhqgFtjwh jdpgl!
Muvd;,V c z L. miwkEj; ‘njRffp fljJg MuvdV' vdW ngau
FwaPBfi sf;nfre t fljyJ Muvd)V vdTkpgi y.

Muvd M gl ; Mwv\y ww gbep yfs ;
Xvdgd xtnthU mkpdh mkyjjmF Fwagbt fljjp Muvd;,V kwk; Fwggpbt
mkpdh mi ry;fljjpMuvd;V rgjN] ;nelh pMww\Nywy jy;<Lgltij Fwhfpw.

nkhopgay jy;

thwfhf mkpd h mky qf s; gy gbah {f k; MFKk;

wgmggprle ubbe |dhy Kt Fwp ePfk;

Mwiy wik; ngwav £ 1) Muvd iV £'s ;

%yf$WfS|d, | L Muvth|nl 5 Ki dag ;bJ N nkhopgawG

njlgFfpd. J}J Muvd; >,1 Z €j gva>qbgH\H‘kfs J}J Muvd;V Ny;

efued nrdWs FwaPi ; xt pt U Ki wAk; ghypgg;IL rqf w A\l d; xU
gp mthmkm;Jr, N , ,

xt pt U FwaPk; Jdp;> mN L nghUejf$ba vjpFwaPthy;

gbf f ggLf o wd . vd N mkyqfsp; tuwr J}N MuvdMfs@; fhu

tupri ar;rhuej d.

nkhomgauy jy; Ki w

nryyy,; Qi

jpnradknj hopw h y > ubghN hk; MFk;  ubghN bk ; mi kgG
Muyd Vi f S k , ;

c

> 80f IJ< Newgl bt gyti fg; QiqfSk; cssd nrayww epyagy;
ughNhky; , U Jiz myFfs; cssd. mjp; xdW nguaj hf Tk; kwnwhd W
rMaj hf Tk; c ssd. Ji z mnyis JN Mu,vd;V refpFkNgh) G cwyjjp
njhHgFfpd. 76ms Tss ONIWN udah Lf sl ; ubghNhky ; 50Sms Tss ngua Ji z
myFk; 306 msTss rma Jiz myFk; cssd. AN udah Lf sl ; ubbhN hk;
nguaj hf Tk; (805). 60S kwk; 4056 Mfa Jiz myFfi sf;nfhz Lk; fhz ggLfpowd.
‘Svdgd tegbTj;jm d Fwagj hFk; ,Jd>] ntlngu;myfhy; (S) FwbfgglLfp.
05Jiz myF nfre t ghf Byaht o ; ubgh\N kg ; 165 rRNA Tks505 Ji z myfpy ;5
rRNA %y f$W S k; kwik; 235 rRNA kwk; 31 ubghNfhk; Qjqf Sk; ¢ ssd.
AN udah bd;rpya Ji z myf ;188 rRNATk; kwik; 3 Qj qf S k;c ssd.

bvdV myyd MuvdMp; css fhu turfis gopd FwaPfsh Khwk;
kKhwM opsy; xdWerl | fk; gbjjy;(Reading frame) vd ggLk; Qj khf nkhopgawG
nraaf$ba njHnfffFwaPi lf;nfhz t bvd)V myyJ MuvdV t up r=nt spggi |
ritfk; gbjjy:(Open reading frame) vdgglLk; J Muvd Mt p; css
nkhopgawgwf d myfg;css Muvd;V turap;, Ugffjjirk;njHfff; FwaP

wWo
F
|
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(AUG), ep WI'f FwaP kw\k; ghy mggi | LFSffhd FwaPfs;Mfait cssd.
MuvdMy; css ry turfs; nkhopgawG nraaggltjpiy. , J >
nkhopgau fggl i gFjbs; (UTR) vdf; Fwbfgglk; ,ggFjp & Kid (njhff
FwabPf F Kd) kw\k; 3 Kid (epwlf; FwaPBfFggo) Mf@ma ,lqgfsp;
mi kedssd. nfjnfff; FwaP (AUG), FwaPL turia njHqgfpitffm.
nkjjpah dd; (met) ffhd rpgG fljJ Muvd vt hy; ,dJ  gbffggLfpd.
nkjjpah did jhfpa njHffpfljJg MuvdV. njHfffFwaPhd AUG Ald;
gpz fpwW. O udah LfsyN-/ghi ky; nkjjpah dd; (frt), njRffp fljJ
Muvd VTId;,i z eJssd. Mdhys>ANuah Lfsy;khWgh i | ah nkjjpah dd;
gadgljj ggLfpw . GNNN ubah Lfspp; JN Muvd M d; 5§ Kidap;
nfHfff FwaPnd AUG fF KdG rpgG tuprai kgG xdW c z L. udgh\F hk;
1z g, gFjphd ,jid i~d;-lhyfhidh t upr (Shine - Dalgarno sequence or
S-D sequence) vdW mi oggy; rva UuDOhNFhkd; Jiz myfhd 165 rRNA ap;
, ttupr nkhomgawgi g njHl qFfpd. nkhopgauggy; <Lgl b ep yapy; ubgh\hkpl ;
Jiz myFfs; (305kwk;305) gmej ep yap;, Uf Fk; (gl kim)

m. nkhopgaugX ; $ W s ;

vNh yap; nkhopgauijyp; njHffkhi> njHffp $I1ti kgG c Ut hfpw.
L FS1LD kogy ; ubbghN bkl ;30 SJiz myFfssJd}J Muvd;V Mwwi\y wnk; ngww N-
/ghu ky; nkjjpah dd; fljJd Muvd;V (fmet-rRNA fmet) [F1, IF2, IF3 Mf@a %dW
Qij; jdik nfre t njHfff; fhe psGTPkwWK; kfdPak; (Mg Mfpait
mlqf Assd.

njhffp $I1ti kggo; cI$W s> njHurahf tpdCupind. IF30, 3
wghNFINHL iz tjhy;308Jiz myF J}J Muvd VN H iz fpd. kwawhU
njhfff; fhez phd IF2 AUG KfFwajjmfhd gjy; tpdahf> Mwy wpk; ngww
/ghi ky; nkjjdpah dd;fljJ MuvdV Tldhd rW Ji z myFfsd;gpz gig
NkkgLjJfmd . rorayphy; gogl;ritfk; mjwFua , 1jjy; nghUej pmi kf g .
,jdhy;mLjJt Uk; %d W udgh ed\f spah | Lfs;Jyypkh nkhomgauf f ggLf o wd .

M) njHatptjjy;

ughNFhk; Jiz myFfssd} Muvd;V kwhk; fljJ Muvd;V Mfait Nuej
mi kg&njHffp; $I1ti kgG vdgglk; njhffp; $I1ti kgG ¢ Ut dTI dd4F3
t bt Of ggLf pw . ,jdhys , f$1Li kgG 505 ubghN'hk; Jiz myFld; ,i z e
KOi kahd 705 ubghNhk; c Ut hf pw . , egpot @ NghJ > xU GTP %yf$W
ebwgFffgglLj; Nitahd Mwvy mspfp. ,Waht nfjHfff;fhe ps; (IF],
IF2, GDP)t ht b f ggLf gdwd. gl k; (M).
nkhopgaugga ; NghJ t sued t Uk;ghypnggi IL rqf gpePrai Ijy;( )

nkhopgauy jyp; ,w thk; epy ePrmiljy; MFk; JN Muvd VTId;
ANhkpl ;, U Jiz myFfSk;NugjTlds, U Mww\y wnk; ngww f1j 3 Muvd V
Py f WS ffhd gpz ggbgfs; NhdWpnd. ughNFhky ; ¢ ss  , ggFj bs;
mkddh mi ry; gFjp (A-, 1 k) vdWks nggi I by; gFjp (p- Ik) vdWk; Kwhk;
nt s pawk; gFjp (E-, | k) vdWk; Fwbf ggLf o wd. Mw\Ny wpwk; ngww nj Hffp;
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f1jg  MuvdV P ljjy; gpz fpw. AN udahl Lf spp; nkhopgay jym ;
mLjjepy ,wthd fljJ Muvd;V it udghNhka; A", ljjp;nghUjJtjhFk;
,jdhy»Jl MuvdMp;, wthJ FwaB kwhk; vip FwaP Mfpt waed p | Na
i lud;gpzgGcUthpd (gbepy-1). , ggbepyfF>ruahd fljyJ Muvd;V>
, dndhU GTP kw\Kk; ePrpp; fhz pfhd , U Qj qf s; (EF-TS kwik; EFTu) Mf @i t
Nitgglfpowd.

fljd Muvd)V %yf$W A- Ijjp; nghUejaTlid; , U mkpdh mkpqfi s
,izggiwhd nggi IL gbz g s; cUthfgolipwd. (gbepyd. ,tipdfF
nggi | by ;bud] /ngNj ;nehptpdN f kihwwahf nraygbfpd. mN Ney jw; P-
,ljjg;css fljy MuvdVTka mkpd h mkyjjmFk;,i | Naahd rfgpz gG
ebhwgFffoglt cilfpd. ,titpdap; tpsnghUshd ilnggi |l LA~ Ijjss
fljg Muvd)V t@; 3 Kidap; ,izffoggLfpd. ePrpiljy; kP Lk; epoP-
,ijYss fljd MuvdV Mww; ePfk; ngw\> ngua Jiz myfppel
tﬂltfrbfggLflwl- Mwpy ; ePfkngww fljJ MuvdV ughNtkp; E-, Ijjpf
nryfmd.

(< nkhopgawG nrayKi wis;epwiljy;

JN MuvdyV - fljJ Muvd)V — mm1 - mM2 $Iti kgG KOt Jk; %dW
edfspll njhytyg; P, 1lk; css jprNelfp ,lkngau m. (gbepy- 3.
, eepoTfF ePrp; fhz ps; gyTk, eBw gFffggllt GTP jUk; MwnwYk;
Nitgglfpwd. ,jd;tpsth J}J MuvdVit g; %dwhit J Kf FwaksMww\y wink;
ngww f1jJ MuvdMit A |jjy;mDkjpfpW (goepy - 4).

,ttifag; t ePrpnjhuw) mLjjLjJ e IngWMpd (gbepy 5 kwik;

up r
gbepy 6. udbgh\Nhk; t ophf J}J MuvdV Kd N Wk; xt nt hU™ Ki wAk; t s Uk;
ghyrmgg: IL $SLjy; mkpdh mkyqgfs; ,i z ffggLfpwd. ghypggi IL rqfgp
Nuif KbejTldsngua myfygpleJ mJ tht pfgoglfpd. (gl k;-,)

nkhopgay j yl; %dwk; epysepwtiljy; MFk; ubgh\rhkd; A -, 1jjy;
%d W ep wif;FwaBfspp;VihnhdWtUk;NghJ Qi c wgjjpepwilfpd.

t JeN kkgp tyqFfsgy> MNePAffp gohf Buaqfs; ngUFtjwh ngnghyhd
vi pgnghUl fs; mDkjpgiy. Vnddp> mit ghfBuahtp; Qi cwgjpa
Vj ht nj hU epyag, JLjJt hfowd. mkpd hmi ry; fljJ Muvd Vik; J}J
Muvd VTk;,i ztij vjpnghUshd nlloh rfsp;ji |l nratpd. fljJ MuvdV
kw\k; J}JJ Muvd,V Mfp F ,ilNaahd tpdia eplah krpl; jLffpw.
; [ jil nraf pw .
. j twhd gbjjYTF
; neh p kwk; nggbi 1y ;

TP-rhej thtpG fhez pa , fFwaP nraYiffggljdt ] mggi IL rafmp

I f{ggl L> nkhormgaugﬁ '$11i kogy ped jJ  MuvdyV
bt gglfpw. gpF> fljg  MuvdV  udbgh\ ' Rt pfoglt TId;
NFhkfs; Ji z mnyng;gmmm. (gbepy 2) (g

kugZ ntspgi | newgglLjdjy;

bvd;V kugZ ffHf mi kej pJggi j Ak mjg; vtthW  kugj
Nkpfgglbtssd vdgi jAks mjjfty; vit hWW nt sggLfpd. vdgi j Ak;
ghgqfs; tpffp. %yf$W kugayp; mbggi | rpfyhd> kugZ nts
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newgglLj Jjy; Fwpyd ,dp; fhz yhk; kuZ ffi s c RggTk; mi z ffTk; , aYKk;
vdDk; fUjJUtMhd rhdW kirej ekgpifia mspifp. kugZ nts;ggfL
KwWk; mi j newgglLj Jjy; Fwpyd OLN udah Lfsy; mj ¥k; Fwgght vNFh yapy

top f Muaggl LssJ. gbnaLJ;y myyJ nkhormgaq;y ep ot ol NghJ kugZ t|0|
nt spgghL>  f1Lggljj ggLf pw myyJ newogglj j ggLf pw . j hJ
gbnaljjyp NoghJ >kwZ nt sgghl newggljj ggLt i | tmh‘ tphptyhk;

toffklf kwZ ntspgghilj; J}zbtjy; myyd jil nrajy; Mfptw w;
nryntsp myyd nry; cstsupj khww nghUlfs; nrafpwd. njhul |l a
Niyfisr;nrafpZ $ItjjmFE Xgudfs; (Operons) vdW ngau, mi t nghJt hf
xU JN MuvdV %yf$i wy; gbnaLffpiwd. mit nghdth xU J}J Mu,vd,V
%y f$i wy; gonalffpwd. vVNFh yap; Wjjho 260 kuZ ffss 75 ntt N W
Xgud ;FOffsh c ssd.

Xgud ; mi kgG

kugZ ntspghh kwnk; newgglj Jj Yffhd Kkwhk; newgglLjjYffhd myN
Xgud; MFk; ,ttyfp;xdWmyyd mjwk Newglt kugZ ffSk;mjid mLjJ
mi kgG kwZ t p;gbnaljji yf;flbggljJk;, affpkugZ Tk;mlqf Assd.

nryYfF NitggLk; GQjqgfs; ubghNhk; Muvd;)V kw\k; fljJ Muvd;V
Mfatwi wmi kgG kugZ ffs;FwaP nrafpwd.

Muvd,V cwjjpaj;njhqgfpitffaw bvdMp; css rkpi Q turfss
CfFtpghdfs; MFk; gbnaljjy; njhgFtjwr KdG>Cth|ggrDId Muyvd ;V
ghy pkNUl 5, iz fpu.

mi kgG kwZ ffSTFk; CfFtpgdfSfFk; ,iINa ,affps; mi keJssd.
Xgudp;, affpgFjpp ;mlffpCikigpz fpw.

Nyf;(NvfNhH ) Xgund ;

nryfsp; NVfNHA S tsupj khwyjpf>ngieph] BNyFN Il brp 5 (BN y)
KWWK ; bth] mrp |r\y] Mia %dW nehps; NitggLfpowl. nryYfFs;
NENHR 5 Ei OtJWF ngukpa] ;  nehj Ak> Ny fN ] FSTNH ;  kwk;
NyfNh h khwik; ebwgFgG tpdffhf ENyfNrpN] fF mrply; FOIi t
, | khwk; nraa buhd] mrp | Ny] ;nel Ak; N it ggLf o wd.

Nf; Xgudys xU newggljjp kugZ  (i-vdgd jilggLjjpa FwbdFk)>
CfFtpgnd;, | k; (p) kwk; , affp,lk; O) Mimit cssd. ,it Kiwa
Citadwe Nyf;z, Nyf;y kwik; Nyf;avd %dW mi kgG kugZ ffSk;cssd.

, it KiwNa BNyfNhN] »>ngkply] ; kwk; bund] ;mrp INy] ;nel S ffhd
FwaPfi sf;nflz Lssd.

N hNF hg; kwk; NkhdhL  (Jacob and monod) nt sggh i | Ak;
newgglLj jggLti j Ak; tpff vNhyia nfhz L ; Xgud; kh pap >
ghypp tuhdp; mi kgG kugZ t @ ; nrai y>xU G fFt gghd; kwitk; xU newggLj | p
kugZ Mf;ait newggLj Jfodwd. toffkhif; FSfNh ] Mww; %ykh nry;
gadgLjJfpd. i-kwZ mlffpd}d MuvdVit gbnaLffpd. , J>nkhopgawtG
nraagglLt jd;tpsth ‘mlffpQik; c wyjjph pd.

, 9 k> Xgund ol ; , affpgFjay;opz tjhy; nkhopgawG j LEfgglfm . ,jdhy;
BNYyfNhN] ;cwyjjan jyiy. fhid; %ykhh FSTNH ;,yyh epyaps
Mwwy ; %y khf Ny fNH S fpljjhys NvfNR hdJd ngukpa] ; neh mhy > ghf Buah
nryyp; csNs Eiofpd. NIfNhH ;J}z bahf nrayglt>mlff@ld;,iz el
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kdp kugZ j;j ptk; (Human Genome Project - HGP)

rd Nr kdp kugZ j;jptk; 190MkMz L njhqgfggltd. j khngUk; j ptk;
ep wiw 13Mz Lfs; vLJ.,Jf nfhz tJ. , di wa [ upd roglj j gt
capaqfsp; kgZtpd tp kdp kugZ j; jptk; qF nguraJh
KidKjyp; ep wl nraagglt KJnfYkgp kugZ > W j hu ,|zf|sf
nfle LssjhH $wyglfmd. kdp kugZ jptk; N f ; tUk;cap[aypI;
Gpa Jiwahd c appftypYld;neUgfp njhud lal MF

kdp kugZ jptjjp;, yfFfs;kwk;t oKi Ws;
kdp kuwgZ jpljjp;Kffma ,yfFfs;
o kdp bvdytg;css midjyJ kugZ ffi sAk; (W jho 30000 fz twpy;
kdp bvdVit cUthfa %dW gyymad; Njp fhu iz fsp; turia
jEhdpys b
,ef jftyfis juljsafsy;Nkpjy;
jurfi s Majgl nrat jwihd fUt pi s NckgLj Jjy;

nfjHhud la njhogElgafi s njhoprh yfs;Nghdwgw Ji WMSEfF |, | kKhw y;
;e jbbjjm;vOk;muksrltk; kwik; r%f , 1 ugghlfi sj; (ELSI)nj ub pjy;

kdp kugZ jpt toKiws;,wztl Kffpa mZ FKiwis csslfffAssd.
xU mZ FKi w> MuvdV th ntspgLk; midjJ kuwZ ffi sAk; fz twpiy
Fwbfpw . (ETSs) ntspggh. tur Kjjpus). kwnpwhld mZ FKi w Nkwnf bs ;
t ub rahff k; (Annotation) MFKk; ,qQF FwaPBfs; cila kw\k; FwaBfs; mww
turfisf; nfhzt KOj; njhFgG kwZ f{Sk; tuwrahfjjmfF vLjJf;
nfhssgglfmwW. godu turag; css gyNWIlt gFjpis mjd; gz pS1d;
xJ ffgglLfpw. turggljdtjwihf xU nryyg; css midjJ bvdM{SKk;
gopnj LffgglbL>rpya msTss Jz Lfsh khwvggLf}wJ NkYks, it rpgGt haej
fljjpi sg; (Vectors) gadgLjjp; jFej tpkN hkgbspy; efyh‘fk nraagglLf pw .
,ej efyhfk;bvd)VJz Lfi s ngUffki lar;nrafpwd. J turahf epotpd
vsphf Ffow. ghf Buah ka« <t Mf[a ,  LK; nththf gadglLj j ggLk;
t pJeN hkgps; MFk; ,ejf;fljjps; BAC (Bacterial artificial chromosomes - ghf Bua
nrawi f FNINKINHKEs) kwk; YAC (Yeast artificial Chromosomes - < |; nraw f
FNUINKINF K s) vdgglfadwd. ,e Jz Lfs; jhdaqgfp bvd;V tLprggLJ;;bl s g;
(nd up; rigf uy; c UthifogltJ) gadgljjptuprggljjoglimd. e tuprfs;
goidu-rpgGt haej fz plpepyfi sg;gadgljjpxdwd; kB xdvi kej rpy gFersmi
mbggi lay; mLffggLfml. , e turahffk; xt nthU FNUhNKhNF kY k; Ko wa hf
Ncwnf hs s ggLf pw . ti uWfgglt vz Nhe@fsph] ; (Restriction endonuclease)
neh phy; mi lahsk; fhz gglt gFijs;kM/\k;ikathinLfs;(Ez;Jisz‘fs)
vdggLk; mLjjLjJf; fhz ggLk; riy bwvd;V tuprfi sg; gadgljjp kuZ t g; kuga
kKwWk; mi kgGti wlqfs;c Ut hffgglLfpw.
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kPfmDss fz ppi sg; (Super computers) gadglLjjspWgghffp t up rahffk;

(Shot gun sequencing) vdw Ki wap; %yk; ePkhd Jz Lfi sAk; turgglLjJtd

{(k'BjjﬁFkKi wahFk; ,J ghkgua tuprahff Ki wSfFg; g gh gadgljjoglk;
i wa ;

kdp kugZ jpljjm;rmggay(ts;

kdp kuwZ 3 gpymrd; edispbh IL fhu %yqfi sf; nfhz bUej Ngh ks

kugZ t@; 5% kILN« Qjjijf; FwaP nraaf$ba bvd)V turfshy;

MffgglLssd.

kugZ ruruahf 3000 fhu %yqfi sf; nfhz Lssd. kpgngua kdp kugZ >

B] | NuY gpl (Dystrophin) 24 kyy@ad;fhu %yqfi sf;nfhz LssJ.

kugZ t od; 50% gz gLINE kwk; ALU tuprfs; Ngndw , | khWk; $ W s el

ngwggLf pw .

kugZ ffs; 24 FNONKhNFHkf sy ; gut fAss J. 1%Jd FNANKINRK; mjp  kugZ

mupdf;nflhz LssJ. 13 kwik; Y FNhNkhNFhe; Mfpai t kpf; Fi wej kugZ

mlupdf;nfhz Lssd.

kdp FNHNKhN Hc; mi kggy ; kugZ ffs;gyti fj;jdi ki af;fhHLfpwd.

kugZ njhFj@ay; 3500040000 kugZ ffs;, UejhYks VWM Fi wa P9 ef\f spbh I L

fhu %yqgfs;mi djyJ kffspKk;xNi kh pahf c ssd.

fzLogbffgglt kwZ ffsy; 50 t©ffHbwrk; Nwglt kwZ ffsp; gz ps;

njuat piy.

2t OffHbwFk; Fi wt hd kwgZ ffs;kl LNk Qjqgfi s FwaP nrafpwd.

' jkg fhz gglk; tuprfs; kdp kwZtpy; kbg; ngua gFjpa
. e turfs;Newaht FwaPL nryfsp; gqN‘\MJer:y Mdhy >

hkt sl ; mi koG nray; kwik; guz tkj i jj; | Bkhdptmd (Kuga gyti fj;

j kg fhe ggLk; tuprfs; kdp kwZ ty; kpg, ngua gFjpa
Ffpw. ,ef turfs;Newah FwaPL nrayfsp;ggNwypiy. Mdhy>
AN hkjol; mi kg€ nray; kwik; guz hkjijj;jBkhdpfmd. (kuga gyti fj;

1tJd FNANKhNFhk; 2968 kugZ ffis nfhe Lssd. mN Nghy; Y FNAhNChN hk; 231
kugZ ffis nflz Lssd.

kdpdy; gyNWglt xwiw fhu %y bvdVifs; fhz gglf$ba 14 kpymd;
,1qfis mpayhsus;fz tweldssdu (SNPs-Single Nucleotide Polymorphisms -
xwi w epispah IL gyYUti kgG - ,J SNIPS vd c rrubf gglf pw ). SNIPS-I
fziwpys NehafSIid; njhudla tuwrfSffhd FNHANhNH; ,1qgfis
fz Lopjjy;kwk;kdp tuyhwi wNITk;cjtpCGuppw.

gadghlLfs ; kwk;vipfhy rthyfs;

kdp FNANKHNHk; ti wl khf fk; xUt ud; bvd Vit M
NhshWis fztitwjwihd thaggp dAKk; mspf
wp j wE ks> Foet ji ag; ngwM nfhss ertkﬂlgtutSffhd kg MN/hrldla
NgUjtphf cssJ. , €] [ jftys> Gli kahd kuwZ
thagifis c Ut hFFEfpw. _l\kYk kdp C apRi yg; gwprue,J
kdpd; myyh ogw capoqfi sg; gwp mwed
togFfpd. bvdV turfs;mjDila ,awf
; twtwclyeyk;>tprhak;>tprhak;>vaw C WY j
css rthyfisj; |jbyg whk; g_adgLJJgg
rppi rasEgi jtp Nehaffhd mbggi If; fhe
mrasrggN Pyt$WkUjJtjjp;Kffakhd K

aj nratJWFk KWK ;
o . , Nehafi s
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kugZ turahffk; vspkahffggltijj; nfHhuwd> rygy ,jjftyfis Ra
yhgi jmf N hmyyd mupy;MjhajjmfhfN hgadgljjf$Lk;

fhggPL epM dqfs;jqfSila vipfhy kUjJt nrytdqfspy;, Ued fhgghwwb;
nfhss ‘kuwga Nhs Wi sAi la” kffSfF fhggP t ogFti j kW fyhk;

ruahd , djijj; N pf Nz Lk; vdw Neflffjjgs kdp SItjjss

gyuk; , Ue) [@fisg ngwW ,izjJ ,dtpjjpnraa njHqgfphthfNsh
vdw mrrKk;c ssd.

xU egud; kUeJfSffhd Jyqfy; vit hW kuwZ ffis ghpip vdgi jg;, gww
gbf Fk; mwppy; ‘kUejm kugZ t @y ;(Pharamacogenomics) MFK; , J

‘kUej @y ;(Pharmacology kUei j g; gwva mwppy) kwhk; ‘kugZ t my; (Genomics-
kwZ ffs; kwk; mt wwa ; nrayfs; gswa mwppy) ,izeJ cUthd Ga Ji
MFKk; xU egud; kugZ cUthffJ;va Wy kUeJfis ruahd mstp;
nraygl f$ba>ghlfhgghd Ki wag;mspf ,jJiwcjTipd.

bvd;V Ni f mrrpy;nj hoy; El gk; (DNA finger printing technique)

bvd;V Ni f mrrpy; njhogEl gk; Kjyp; 1985 Mk; Mz L mnyf; N /gNJj ;
(Alec jeflreys) vd gt uny; c Ut ffggltJ. (2014 Mk; Mz L duay;nrhi rib t ogfm
NFhgNy gjffjijg; ngwt u. xt nt hU egUk; xNU khpahd Nja mi kgd | a
bvdVit g;ngwWssduy Mdhy;bvd)Vturag;css A T, Ckwk; Gvdw FwaP
nfhe t fhu ,izfspy; kgy[ad; kyymad; fszh:l N WghLfs; cssd. ,J
ekkp INa jdpjdi ki aj; NhwMpfmd. Mjyhy;kunghj ,uilaus;jtp ehk;
xt nt Ut Uk; kwt uf s pkpJed kupay; uPahf N WgLf Wwhk; xU kdpdp; bvd )V
Tk;mtud;i fNU ffSk;jdpJtk; cilait. 15 Kyypd; ,i z kwZffisf;
nfhzt 23 iz FNH\kH\Hkts kdpdy; c ssd. kugZ ffs; bvdMfsp;
gFers vdg edF mwagglt cz;kath; Mdhy; mt wi la epfisphh | L
turag; N WhLfi s nfhz Lssd. bvdVifsp; midjJ gFj pS k;
QiqgqfSffhd FwaPilr; nratjgiy. ry bvdV gFjps; newggljdk;
nrayfi sf;nfhz kssd. kwm t ,ilgglt turfs; (,ilgglt gFjps idntrons)
kKwi\k; ry kWhjhH uw bvd)V tu rfs; MFKk; bvd;V Nu f mrrpygs FWpa
kKWhjHu ed\fspah IL turfs; egu rhugj jdpJdtk; nfrz ti tahFk; | gj
epfspah IL turfs; “kbwpvz ; ,i z KW njHhubs?(VNTR Variable number
tendem repeats) vdW mi of { ggLf plwnd . nghdthf |, w L egusp; VNIR fs;
khwgl Lf; fhz ggLfowd. , i t> kuga Fwogghdfshfg; (Genetic markers)
gadgLf pwd.

bvd,V turfsp; Fwogbt ry gFjapyss kWhjH uwbvd,V ffsp; (repetitive
DNA) fhz ggLk; N WghLfi sf;fz [wpy; DNANi f mrrpy;fhe ggLk; Vnddp s
,ef turay;bvdMp;rpVgFjps;kP Lk; kP Lk;gyKi w N hdwhssJ.

bvdVINi f mrrpyp;njhFgGti uglkntt N Wopi eppi sA| la klwpvz ;
, i1z kWhjHuwvz fis nfhel ry Fwogbt FNANKHNHEs
fHrogljjoglbssd.

muyjpNWHL i ka tgffyodNhJ>NhMMpfgglk; NWglt crr msTfi sf;
nfhe L>nkhj kugZ bvdVifsyppe) kW njH uwbvdVifs; gopnj LffgglLfpd.
nkh j bvdMfs; ngua crrjijAkskwn t rpy crrjij Ak; N hwiM pf o wd
r crrjij] NMWMPpFK; bvdVifs; Ji z fNhs; bvd;Vffs; (Satellite b.vd V)
vdggLfpdwd. bvdM py; fhe gglbk; fhu , iz fs; (AT myyd G:C kfpjp> ePk;
kwWk; kP Lk; kP Lk; fhz ggLk; myFfsp;mbggi lay;Ji z fNhs;bvd;Vifs;gy
ti ffshh tifogljjgglblssd. mit Ez; Jiz {fNh; bvdV kwks rpa
JizfNbs;bvd)V kwk;gy. ,ej turfs;vej Qjjjmk;FwaB nratjpgiy.
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Mdhy;,J kdp kugZ tpg;ngUk;gFjpa nfhz LssJd. mjpsT gyYUti kgi g
fHLk; ,ef turfs; bvd)V Nif mrrpYfF mbgg |anf mi kfpud. Fwink ;
epoej ,ljjytel Nfubfgglk;jlaqgfshd , ujks Nbkk; kwk; N hy;nryfs;
myydJ kwwv kuga jlaqfspgped VNTRKi w %yk; bvdVit gppnjlLjd Fwnk;
Rkjjogglttud; bvd,VN L xggbt> mtu Fwwm hyph myyd epguyah vdW
fztwa gadglLfm. nfhyygglt egud;bvd Vit Mjhkhf;nfhz L>mej eguad;
mi lahsqfi s fz twa VNTRKi w gadgLfpd.

bvdV Ni f mrrpy;njhoyElgjjp;gbepyfs;

 bvdVgmpnjLjjy;

vd V. Ni f mrrﬂ)y;njnglgjm;tht epyay; ,Ujkstpd]
; fhytha; jpt ke Kbap; N Usy> gW s> vYk@E s; Nghdwt wwy e
s;Nfubfgglfpwnd.

* ghy&NJ ;njhHupd (PCR)

bvd)V Nif mrrpYfFg; gy hl\ﬁeuqf

fplffm. mjp msT NitgglkNy
ngUf f K bAKk;

Fiwej msT bvd)V klLEN

S
ghy gkNu] ; njHuw pd %yk; bvd;Vitg;

e bvdVJz IHFjy;

Jz thfFk; nehpi sg; gadglLjjp bvd)V ,iofisf; Fwogpl
,1afspy;ntlbrirma Jz Lg;gFjhshf khw y;

kpgFgghff Ki way;bvd;Vifi sg;gmpnjLjjy;

mf Nuh] ; $ok kpgFgghff Ki wagys bvdV Jz Lfs; gyN W msTfs;
nttNWfWE wfsh‘g gobfgglfowd. ieyhd;rttpdg; gadgljjp
; tbf 't gglfpiwnd. (N ] gnghUl £ 1 s g; gadgljjp

Iy d; gpz gfFs; tpt pfggl b xw w

bvdV,ayQd ppy;
$okgnghUsy; css bvdV fhu N jpnghUlfi sg; gadglLjjp myyd
nt ggggLjjprpj Tw;nraagglf pd .
 xwnmalj jy; (Blotting)

$okgnghUsy; c ss bvd)V fwiw mikgGmstp; mbgg |ap;
gppfgglt bvdV ,ioap? Ny; itffgglt ieyhd; rttp; kP khwggl L
vLffggLfpw . , kKi w ‘rjud;gsh bqg; vdgglk;

- Fwogb! bvd:Mfisj; Jyffpbvd:V’ ffi sf; (Probe) nfhz L mi | ahsk;
fhZ jy;
oRffj]

di
nghUJJgglt b. d,V
bvdV epgE W i
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iz . Jejj: Jyffp bvdMfis ‘xspkpghUlfs: myyd
fipaffjjdik cila I NPNhyfi sg; gadgljj@k;jahupfyhk;

o JyffpbvdM{SId;fygGnrajy;

Jyffpbvd,)V fygGnrajTld;kPKss Jyffpbwvd;V ePfggLfpd. ., €j
fygGbvd;V cila rttp;k® xsggljjfL nghUjjggLfpw .

kugay G - bvd )V Ni f mrrpjiy xspgljjflbd;%yk;ntspgljdjy;
, €] fjoaff mi | ahs khd J xspgljjflbdkP xU (o] S]]
cUthFfpd (fwi wsp; gigk). ,J Fwogbl bvd)V fw wF epund
ggk; MFk;  mlugj kwhk; nkyym fw wss>Fwggpt jz L Nghdw ry
mi kgfi s (bars)c Ut M Ffp. mit kulNu f mrR vdgglLk;
bvd)V Ni f mrrpyp;gadghfs;

kuGfhy;t opnjHuMaT

jiyKi wisp; toah kugZ ffs; fljjggLtijAk; kwhk; ghikgua
Nehafi s fz fwaTk;gadgLfpu.

td c apad ghlfhgG

mUf p Uk;, dqfi sg;ghdfhjys>mUfpUk;c appigfsp;, wej jRffis
mi lahsk;fz twjwh bvd;V gjdfi sg;gukupjy;

kiDIt py;Malfs;
,J kdp ,d

o, J kdp f$SItjjo; Nhwks , Igngawrp kwhk; kugm gyti fj;
jdi kapd jE&hdpfg;gadglfpd.

tphfs;
kugZ FwaP ‘c yfk;KOt Jk;VWwW nfhssj;jffd’. -fhez gqfs;$W
feffz 1t gonalLjjy;myfyg; AKkWK;Bvdf;Fwbfgglblsstw wvOdJf.
Kidi k ,io kwk;gajgFk;,io-NWLjJf.
NWoLj Jf — thigJ , i o kwihk; FwaPL , i o
kdp kwZ j;njhFjay;fz twagglt xw w eptspah IL gyYUt mi kggl;

%yk; (SNPs) c apay; kw\k; kUjJtj; Jiwag; Qirpu KkhWwghifi sf;
nfhz Lt Uk;, = L t opi sf;$W.
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kdp kugZ njhFjp;jptjje;, yfFfs;%dw df;Fwoghf.

VNh yag;css %dWnehpshd BNyfNhN] »>ngkpah ; kwk; bud] ;
mrpi IN] 5 Mfmit yhNhH ; Kddpyap; cwgjahfwd. , enehps;
y it N H ;,yyh epyapy; cwgmahtlmy -tpfFf.

mi kgG kuwZ ffss> newgglj Jk; kuwZ ffs; kwk; ,affp kugZ ffi s
N WglLj Jf.

jhoepy “‘yh; Xgud: ntspggh gyN W kuG Neha; rppi rfFk; gadglk; -
ctrhimjij edopjif.

. kdp kugZ j;jptk;Vd;khih ptk;vd mi of f ggLf .

. thrd; kwik; f o ; Mf pahu; bvd )V mi kgi gg; gudhii d nrajjd; %yk;bvd;V
, U bggh ys FwaP jmd; kwik; j Bu; khwpk; Nghd w eporrps’; ei | ngWk; Ki w
Fwpy vdd KbTfSfF tejdu?

Cfljg MuvdVs, iz gG %y f$W vd Vd;mi of f gglfpw ?

. Muvd )V kwhk; bvd;,V MfptwM{plINa css mikgG rhuej N WohLfs;
Y%dwd df; Fwoghf .

. fBffzt FwaPfis ,dgfz | whk;vjpf FwaPfi s vOJf.
AAU, CGA, UAU kwi\k ; GCA

m) Btz tiuwljijf;fztw.

ubgghiy; gsthif: nfre L tiu. mjd; ghfqfisf;

;) vd,V,ubgghy KiwfFj;Nitgglk; Mwwp; %yk;ahl? , egporrppy;
L knehﬁ)s ahi t?

) 074 tthGJt ,|ofS|uI JUtjjdi k mbggi lay;Qjr;NuUi fay; WwlLk;
mw\qflsf Fwoghf .

. fBffhZ k; gbnaljjy; myfmhd FwaPL tuprap; go> c Ut hffgglLk; J}J
Muvd Vtg;css epfspah IL turapd vOJTf.

5 TGCATGCATGCATGCATGCATGCATGC3’
, L goepy QirNuif eporrpp;mD$yqfs;ah t?

n U kwk; N MEpahe- fipaff Kiwag; Fwapgglt ghl gu ; kwik;
fejfjfj Vd;gadgLjjolu? mtus; fhod; kwk; i el i d gadgljjphy;
mN KbTfi s g; ngwKbAkh?

19. epfspahNhk;c Ut hFk; Ki wi a t puw
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c Ut hd ku@nghUs; Muvd;,V jhd; vd efgpfgglblssd -
;elgpf .
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myF - 6
gha hkk;

xU  df$ltjjpss xU rpsojjp; xdW myyd mjwhk Newglt gz O sy ; Wglk;
mLjjLjj ji yKi wSfF fljjgglf$ba khwwgfs;gha hkk; vdggLk; , di wa kdp
,djjpo; epy %dW tifg; ghg hkk epolfshy; Nhdwapffyhk; mitahd -
N j pgha hkksf hig; ghz tkk; kwhk; r%f myyJ gz gh Lg; ghg Hkk;

fippff Kiwag;tpg fwi s MaT nrajjpys#hafFLkgk; kwk; Gkap ;t ad Rkhh
45 - 46 gyypd; Mz Lfs; vd fz ffpgglbssd. G]g)kag, gmej Gkp ry E}W
kgypad; Mz Lfs;c appgfs;thoj;jFjmawyh , UejJ. mghNghl Gkpkfpej
cilajh ,Ued. ,jwf; fhz ks FV\qu‘hsfs xde xdW Nkh

xdwdbz e NghJ ,fNh sNa c Ufff; $ba ngUksT ntggk ckpgglt

, Waht >Gka ; GvggugG Fs ey j bkhf pNkwgFj pc Ut hdJ . Gkap ;c | gFj

nt spawa eBt p Fspey ngUqflyfsh khwd. vdN G(fag;Can,N

ki wKfr; rdWsp; cjtahy; kWILi kff KbAK; c apay; tdehfs
jftyfisr;Nfhpd mtw w jpfggspQ pw; (Jig saw puzzle) Jz Lfs; x|
xdwpsz;niwdh cap, Nhdw; Fwpj gyNW N H ghLfs; Kd;tff

mt wAs ;ry , gghl jjy;tsffglfand.

cappolj;Nhwk;-capad tiffsp;gha hkk;

rovg; gi 1jjy; Nh ghlbdgb (Theory of special Creation) c ap qf s ; ahTk;, aw ffF
mgghwgl | rfjaphy;gi 1ffggltit vd ekggglLfmw . mi djJ kJQfSk "fl1Tsjhd;
,ef cyfjijAKsjh ugfs;kwhk;t gqFfi sAk;gi Ijjjh ek@pwdh

jhd; Nhdw; NH ghL (Theory of Spontaneous Generation) myydJ c apow c apy

; (Abiogenesis) NFH gh bdgb c apqgfs; c applgf s; c apww nghUl { s g e

. gy kpypd; Mz Lfshh capww nghUlfshd N jpnpghUlfs; kwhk;
%y f$Wspy; gbggbahf ei | ngww ghz hkjjhy;c apgqfs; Nhdwd. 'c apwpc ap
N hdwy ) (Abiogenesis)vdw gjji j c Ut hfmathjhk] ;7 f] Ny Mt hh

ngUnt bgx ; N h ghlXBigbang Theory) ,

N hd waJ vdglj t|sfFfp\U. hd ts;hztyk,,y;y Mdhy ;
mkichd ph> kPN d; ; ; ' , Uej d. mfwam,Gkraml,
flyepy kpTk; ntggj;JId jJ. ; h; fjpfs; eR
%yf$iwi |y dhTky Mf ; obpjJ . ntggepy Flwe;J ebht p
ki oethf khwaJ. ki oeR Gk ' ; qfp eRepyfs; c Ut apl .
tspz lyjjp;c ss mkhhd ; ; i MfrpDId; Nheg fhhgd;:
i I -MfirL k\AA/\k gwt hAffs .

NhhiNILfs; ot Clfjjghle jpz L tUk; $okj; jpsfs) - , e Kjy;
KdNdho nryfs;gbggbah khwk;ngwW c apJss nryfsh khwot ptd.

C
MFk; ,fNHghbd; gb capNjay; rbo

bt op; Nhwvi; Nhignbd; gb xU c apok; WdN
t hdJ
thfgglbssd. ,rorhyiy c Ut Hfat hn® dwgh bad

o
hd
Hf

ghz hkf; N h bgh bd gb> Gk[api;MLk fhyr,#oyg
fdixg; nghUl fs; kwik; , awgay; fhe pshd
nrayfs; kwik; gwwld;cjtaw;J FU
fhxg; nghUlfs: njHhrphd kmmqufF Ml gl L
kW\'lameff$Lk vdWks> , k%yf$Ws; jpt Clfjjy; $okji; jpsfsti
N hrhN | L s Hf (Coacervates) khwapffyhk; vdWk; $ W phh;
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fhxg; nghUlfi s c wlrp; jdkakhf Ffpwd. ~ hyNd; vdgt hy $wggb
y>#haxspMwn yg;ngw\>kpgnghm N japy;Mat fkhf nraygltd.

Mf] pd; ,yiy. NYk; mkikhdph kw\k; GMCjH;

g; nghdlfis cUthfp. ,jdhy; fly; mjp vzzrb;f

g ) kKwWk; gygb (ghyﬂah) %yf$Wfs Cl|a]thk #1
[ KAi lajhTk;, UejJ. , ej xUgb kwhk; gygb %yf$Wfs nthch'
ngW;N godG mit capss nryyh khvmajh mwlhs; ij|0|h " hyN
Kd Nd horrhW' (Prebiotic Soup) vdw nrhyiy c Uthffphty , JN c apaj;

t sfFk;  hyNd;xgghha;NHghbwihd mi | ahskh khwad. (1924 - 1929).

njhdi kahd t sz tyk; Fi wAk; #oyp;, Uejplejhyskpdy; myyd GMCj hfj
%yk; Nitahd rfjpgk; fplj;[bJe;hy gy N Wi f fhk %yf$Wfs c Ut
KbAk; vdW xgghhd; kwik; hy N d; Mfpahh jdpjdpa ij

nt sggljjoh

G ppwfhy miiti z (Geological Time Scale):

Gpao; twhw; fhyjij gy nqufhyqfshfg, (Eras) gppJdssdh mit >
ghypahNrhaps  kRFHNFhap;  kKwk; Nhap;  ngUgthyafs; MFk; rkg

ngUgfhygfi s gy gUt gf shfg; (Per1ods) obpJdssdh; , ej gUt gfs; gy

rof hyqf shfg; (Epoch) gbpfggltssd. G aawihyqgfsp; gyN W ngUqfhyqfs;
kwk;gUt gf s;mffhyqfsp;t hogj Kjdi kahd c apaqfSk; Fwhfgglbssd.

ghypahNhap; ngUgfhyjj; flyt ho; KIJFelz ww t gyqFfsp; G jgbt q
fpljJssd. mgngUqfhyjj; gol; ghlg oFipy; (F1yt ho; kwik; eyt ho
kwk; ghY}libfisj; jt@m gw KJF ehZ|Ia|t thwpl
ngUgfhyjjd; VO gUt gfsht d — (goi kahd fhyuwve

thpray) Nkghad: (KJFetz wyi tfsp: fhyk)> M

M] toNFbnl Hkfs > kwik: gy N W ti fahd nkyYl )
bN hdpd; k8fspd; fhyk; - Ei vaby; kas;>fJ
k&fs; l\gr‘dwi t). kpp;gyad (goi kahd hot
(goi kahd C H d) kwiwk: nghi@d ; (ghY }I bf | s g

kKRN hap; ngUqgfhyk; (Ch dt wwd; Mjpf
mi of f ggLf pw . ,gnqufhyk %d W gthf(s
|

(KI'f lapk; ghy}l bf spl; N twak)> [ {urp s
gwi t — MK {phgnl hp] ) kwik; fpl N ~ @]
Kugw\gINghj y ; kwik; et 8@ gwi t fspl; N hapk).

rRdi\hap ; nguqf hy k; (ghY }l bf s gl ; f hy k):

qf hyksnl b~ mho kwhk; Ft hnl hidhpMfa , iz L gUt qf s hf g; gbbf ggl Lssd.

h- mhpgUt k; ghY} i bfs;mjp vz z pi fag;fhe ggLk; gUt k; MFK; , ggUt k; | eJ

fshg;gbfogglLssd. mit ghypahr@®; (eQRf; nfhb ghY}ibfs)>, Nahr@;

J myF gshbg] ; kwk;vipdh jtpgw NkiNdH tRfssFsk@&s;cila ghY}lb

; Cd; Czzps)> MyiNhe; eQRfnfhb ghY}l bf sd; Nth\,k)>

i kNahr@; (kdpi dg; Nghdw kdpf; ; N hwpk) kwWk; gs pahr@; ;

w kdpf; FuFfspyfpe) kdpd )>FthmlmlfngtJm
Bripkwik; kdp ro%f thofi f Jtf it epoejd

>~‘
< 5
Q<
E‘D-e.v
o "E“V'“ 7

. mi t>bi’uarr¢;
; kwWk; @ j gbt g;
K:i INdhrhfS k;

§.Ego
CD:T‘_Q
— 38

|
; (9

G jgbtqgfsp;tad>xggP tad fz ffmhk; Ki w (Relative Dating) kwi\k; KOi kahd

tad fz f{mk; Ki w (Absolute Dating) Mfa ,w L Ki wWspy; epz a;bfggpr\U
xggP tad fz fipk; Ki wags> G jgbt qfsp; taJ>Gngtqf|s Xjj gh ws
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G jgbt gf NshL xggpbf; fz fipggLbfpd. KOi kahd t aJ
iwags> fjpaff tad fofﬂ).k Ki wggb> G jgbtqgfspy; css
;rpj T mstpggll G jogbtqfsp;tad fz ffpgglfpu.

K; (Biological Evolution):
b cappqfsp;c Ut ifk;

pww nghUl f sp e ¢ Ut hd %yf $ W s | ddp; rahf xdW Nrhed >eRk jpt j i
rov Jdspshij; jhNk tbtlkJ nfrsfowd. NYk; ,jd; cs;
Gw#oyptled KwmYk; N gtJth ,jjifa Nh mi kgffi
s;'KdNdho ¢ ap qf s} (Protobionts) vdW mi ojjdh; jptjjg;cCc s
AN xdW NNhed , dilr;rtT ypghfsh tbti kjJf;nfhsfpwd. ,i

vd mi of f ggLf plwd. , ej y;gN;;H\thfF cl@Gwk;css ry Qjqgf

[ gg;ngW jhy;%yf$Ws;Nfkh g;ngUffki | fpwd.

ka\k Cltg; nghUlfis cila N ILss ntspGwkh

t ity fs; myyd jdpJd thOk; kugZ ffsp; gz (i s
J l\bk\dwepwa kwZ ffs;xdwbz eJ jwhy itu fi sg;
's' (Proto Virus) c Ut i fd. , ef rkajjm; N hdwa
;thaegjit. mtww; Kjy; ti fag; njhdi kahd
Z fFfs; nrynghUIfsg g”e,J fhz ggltd. ,ttif

. it et @ ghf Bhah kwWk; efPggri rg; grr;f)SfF "%j h |

wowhd ti f njhdi kahd nryfsgs>eddspah Qjj;JZ fFfs

W w; #oeJ nkyyma rt Tk;fhz ggltd. , ejr; rtT>e¢\is[Nah

j
S
s
$
t
S

b

ng sfsmeeJ gbpjJ. ., ttif nryfs;G\b] th (Protista) vd
gN@thHy, flyg; flz gglt ,awifahd cz T tsqfs;
kwik; GN\NUhb] th KdNdhb nryfsscz it g,nWtjwthd oW
f szajhapAN mttifag; xlbz zptif> thzptlf>
nfhdWz z p kwak; NCjpNeREE T myyd  xsp; Nhf_;f tif cz T+ Kiws;
N hdpgl. xspNHif nrafk; capdafs; mipmjjty; flypk tspz tyjjk;
jdpj jdpj OomsT mjphpjJd.
CH4 + 20, — CO» + 2H,0
4NHs + 302 — 2N» + 6H2O

Mfrpds KPN d; kwk; mkiNkhdahTld; , i z eJ

j ieldid cUthfpd. tspztyjjy;fhe ggll

hkk; Vgl tJ. , rRt br Ki wahy; czTg,nghUIfs

] Mwwy cUthp, Ufff; $Lk; ,jdhy;

AN hdah Lfs;c Ut hf .

c apgj;N hwk; Fwpj NHid mZ FKi w

AMNu kWK ; ky y by (1953) Mf;Narhfhk %y
mt wwy pJeJ ¢ appiqfs; vit hW N
VWgLjjp; nfhijjdh mtrtspi I\H]
kleldfsmeeJ nt s flaWk; kol Nd H
rM FLitap;css eRnjhHh
FLitag; css thAffsp;
fyftm. et p god G Fspi pf
njhheJ xUthu fhyk; , riNh
nraaggltd.,JJMJm fpsr
Nghdw nghUl fs; fz twaggltd.

N hdwy ; Klwag mjp mst
cUthppfff; $Lk;vdg|j

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




APP' LD

ENTR
CHENNAI

Ue;J gndh,l\kmfkssgglt J Nghdw Nhi df spy;midjd
qd;fhogfs;cUthJ fz {waggltJ

%y K H

a ngt af s;
vrrgfs;
d.

. vQra c ly;gFjps; (Actual Remains):

tgqFfsp; kpf; fbdkid cly; gFjpshd vYk
Mfmit Ckpp:; mLfFfsy; khwkyyhky; mggb
A jogbtkhfyy; mjpk; fhe ggLk; Ki w MFk; fl
mtwvwd;fbdkhd gFjpshd vYk@F s XLfs; Ngrdwl
Nj ki latky; ghufhifgglfpnd. fly;eRy;css c
gnJfhfgglf@wd. gbTfs; fbdkhfp mtt yqfpg;
myyJ mLfFishg; gbfmd . vLj JFfH LR 22
fkgsp khk%j; ah dfs; i rgRaht o; ci wej

gbt khf khwpghl f H f ggl bUej J .

nghknga; vdw goqfhy efujpysn
vhii yr; rhkgyy; ry kdphs
ghJ f i f ggl bUej d.

. fyyh y; (Petrifaction):

wagFfs; ,wej godh mtwwl; czikahd cly; gFjpsp; %yf$W

fFsp; yf$Wshy;gwP nraaggprlwd l\kYk mt wiwal ; %y cly;

rpvphf moeyJ t;tfnwd , KKi way hd ngbtkhffy, Ki w

ng;,kKi way hd G j gbt khffy;Ki way;, UKGi gi ubfssryp

; KWK fhy rak; kwik; nkf dPajj; i gf lhgNdlLfs; Nghdw K
_fs ngUk; gz @ v\ ol wd .
fahd mrRf S k;t hhgf S k;

rqufsrni clyts; gbggbahf rpjej gp Gy mt wivol;
nger moah gjpt c Uth Ffowd., ggj @ gmi
ttifg; gjﬂ'fs mrRfs;vdgglk; , ef mrRfsp;c | Gk ,c ss Fops;
c g shy;epggggl L gbt khf kHMpiwd. , it thgGs;vdgglk; t pqFfsp;
fglt kKygnghUl fs > N hgNih y I Lfs; (Coprolites) vDk; rfW c Uz | | fsHf
Lignd. , e NhNh ylLfi's MaT nratjhy; twhwiF Kejja
W,thoe; tpygFsp;cz Tg;goffjjpd mwed nfhssyhk;

c ssi kggay;rndWs;

ntt NWc apaj;njhFgsp; mi kgogy; fhz gglLk; xwW kfs;mt wMi{plINa ¢
nfhh g Rbffhbtfgwd. vLjJffhlhf nttNW KJnfYkgp tpqFf
Kddafhyfs; Fwpj xggPL MaT mt wwd; mi kggy; ¢ ss xwM ki af; Fwhfpd .
,Jjita nihHh g> mi kgnghj ¢ Wyfs; nranyhj c WoEfsy» vrr ¢ W s »
, 1z gGc ambs; kwk; KJ kuG ¢ WOG kPrp (Atavism) Mfa ji ygf s ; mway hk;

mi kgngh j ¢ Wi s ; (Homologous Structures):
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KJnfYkgpsp; ; ; xggPL  c Iwfway;
MaTfssmitaidjyJk;xN ' ,nfhszftwa vdgi jf;fhHLpd.
KJ ankg;bspI, ;  mbggi | mi kgoy > xWM kfs;

vYkE mydhs kz pfl L vYkEF s

Nghdw xNu t pkhd vYK& shy;

MffggILssd.

cUthfjjp; xNu khpahh mi keJ Mdhy; ntt NW nrayfis nraaf$ba
c Wo s; mi kgngh j ¢ Wof s; vdggLk; , it tppghe Hkjij (Divergent Evolution)
WwlLj jf$bait

, N Nghy; fhfpg; Gey; (Bougainvillea) ¢ ss Kl fs; kwk; R u (Curcurbita) kwk;
glthz @y ; (Pisum Sativum) f hz ggLk; gwM ; f kgbs; mi kgnghj ¢ WgEsh c ssd.
frEpg, Gty; css Klfs; mtw w Narry; tggFfspple) ghlfhfpwd. R u
kwk; gl t hz @ ; (Pisum sativum)c ss gwWM ;f kgps;gwwa;gluc j Tfgdwd.

nranyhij ¢ Wg{F s ; (Analogous Stuctures):

mi kgG mbggi ay; N Wgl bUej hYk; xNut pkhd nrai yr; nraaf; $ba ¢ Wy s »
nranyhj ¢ Wg¥s; vdggLk; vLjJffhHth gw tfs; kwWk; Gerpspd; , Wi ffs;
nttNW Nhwv mikgi gg; ngwmlej hYk; mit  ‘'gwjy; vdw xNui nrai yr;
nrafpwd. ,J Ftpghz hkjjmf (Convergent Evolution)t o hY f g .

ghY}I b kwk; MfN hg] 5 Mfat wwvd; fz fs; kwi\k; nggFt d; kwik;
fhz ggLk; ji rahyhd mfyj; JLoE s; (lippers) Mfait nranyhj

gw vLj JffhHtLfs; MFK; r@p; qufg, hy KhWWU kwWksc Ui sf; f
khwW Mfppit nrynyhj chGfs MFk; , z L jh wfspk;, it

vdw nghJt hd nrai y l\kvmfksfpiv\d

vri ¢ Wgff s ; (Vestigial Organs):

xU rg c WgEshy; mtw wg; ngW\ss c applqf STF vejg; gaDk; , yiy. NkYk;
c appsp;c apt hofi ffFk;mit Nitaww t.,itNa vrr ¢ Wgf s ; vd ggLk;

chG‘spI kPgfshif; fUjggLfpw vrr ¢ Wo&F s; mt wwal ; %j
; kt[p ngw\ > nrayglk; ¢ WgX s Hf Ue“befSBLk
huzuhy ghg hkjjp; Nghffy;mi t Ki we;metyfk vij
ngUgFly;gaftjjp;vQra gFj pMFk; ,
'cVVgGsh‘ cssd , T wval ; nquFIy,
; e;borrp ei | ng\k; kdg’) cztg; nry Y Ny
; g ffk; nraype) msty; Fdw COghghdw Flyt
thy; KsnsYkG mwdggwiss> fhhg; css jirf
sg; khgf k; kwWk; fz fsy; css epbNbqg; rtT

boonjhrgigr; Nhej camdqgfsp; gz fi s Ak; xUgN  ngwhs s
;,1 296G capmbs; vdgglk; vih nghdblt] ; i sjjirg; QOffs; kwk;
;o njhEjpis iz fFk; capp. Mhipahgnihd] ; (ChHd kwk;
, 1z fFK;c app.

kuG ¢ WO s ; kKPr p (Atavistic Organs):
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edF ghz kk; ngww c appgf sy jBnud vrr ¢c WgEs;ntsp; NhdWJ KJ KkuG
(I\:/I\Ié\gﬁ kPrp vdggLk; vih kdpdp;tshUtpg;thy;, Uggd KJ kuG c WG kPrp

f Ut py;rhd W s ; (Embryological Evidences):

fUtpy;vdgd fUKIilagpe)J KO c a
g MFk; nttNW capmaqgfsp; f
mtwMiplINa fUtshrrpep yfspyks>t bt gfs

midjJ KJdnfYkgbs¥k; ,jajjp; v
,itaidjjpk; Xnpz f; Foy; Nghdw mi ; ttlkgG ka
, 't mi Wi sAila ,jakh Tks, Ut hot ht

miwis cila ,Jakh‘Tk;>Kj|y:gW|t

cila ,jakhfTk;tshrpmi Ifpd. mi dj

c appk;, Uejij ,tnthwM k fHLfpd.

;] hy:>19k; EwMz [ Ir; Nhej mwbay; mmdHs > c ahepy tgqFfs;jkd fU
tshrrpp; NghJ f8epy tyqFfsp; (% hjahs) fUtshhrpepyfisf;flggjhf;
fUjplhy vhid] t;thd; N ffy;captop; Nmw t pp(c ap; kugay; t pp (Biogenetic
Law)myydJ njhFjJi uf ;N h ghil (Recapitulation Theory)c Ut i fplhy , jd;gb xU
jdp capajjpl; thofi f Rowp (dp capp tshrp (Ontogeny) mt Tapap ;
, dt yhwi W ; (Phylogeny) njhFjJi ufm. ,jid 'xU jdpc apap; fU tshrp
mjd; ,d twmmw njhFjJi uffp" (Ontogeny Recapitulates Phylogeny) vdy hk;
cakepy tgqgFfsp;fU tshrpepyfssmjd; /ojhj tpqgFfsp;Kjbc amp ag;

hy cssd. kdp fUtshhrap;NghJ N hdWK;nj he ans g|sTfs>fU czTg;
i g kw\k;t hy;Mfptwi w, jwk vLjJ fhHifshf; $wy

c apy, kugay;tppmi djJ c applgf SfFk;, nghleJtjgiy. tgqFfsp; fUtshrp
epyfs; mid; %hjasp; Kj capfisg Ny ,Uggipiy vd ,g
ekg gpruJ kdpf fU tshrad; Ngh) %j h | tgqFfspI fU tshrpepyfi
kILl\kapride jtpmit Kjbcappag Nghdwhggj miy.

gyNW capoqgfsp; fUfSff{plINaahd xggPl MaT> mtwwd; mi kggi'ss
XxWM ki af; fHLfpowd. kB> rykhdths Mi k> N hop kwik; kdpf; fUFfs; xw wr;
nryy hd fUKI;Iap Jtafp gISJIy Ki way; gyf o; ngUfprfN‘hskhfp ng
%t Lf F fUf N hs khf  khwpnk; mi | f piwd l\sz"pw;a , 09z G midjJ tpqFfSk;
nghdt hd %j h japkpe) N hdwaplggi jNa fH Lfpw.

%Yy f$WrhdW s ;

ijijj ji yKi wWfsp;bvd;V. kwWk; Mhyvd;V. Nghdw %y f $ W s ; kwk; Qi qf s o ;
thor i kggy; VwgLk; khwpgfi sNa %y f $W ghg hkk; Fwhfpd . %y f $W s ;
mi kggw VwgLk; khwagfis tff gha tk capay; kwik; , df$It  kugay;
N‘HgH.fs gadgLf plwd.

camoigfspl; thotpy; epolfi sf; fllggljJk; Qiqfs; kwik; gw %yf$Wi s
rw/pqusplNa thfhff KbtJ %yf$W c apay; gvo; gaDss tshrp MFk;
ghyfrifgglt , kyoyf$Wspy; (DNARNA kwk; Giqgfs) fhyghghtfy; WglLk; xU
rp@ khapk: "%y f $ W f bf hk; (Molecular Clock) vd _mi of f ggLf pW . gha tkk; Fwpj

sy;gadgLk; %yf$Ws;i rl NhFNbK; - rp (Rt hr t opghi j) kwik; i uNghNrhk;
V. r; NHl;f)Mf[aut MFK;
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[ &; ghgb] t; b yhkhi; vdgth jhd; Kjd; Kjyh gha tkf; NhWghbid jdJ
G ot hagj twaftmy; jjJtk, (Philosophic Zoologique) (1809) vdw Elypy;
FwogblLsshy yhkhf ;N h ghbd;, w L Kffmaf;nfhsifs;

1. gadgL kwhk;gadgl ;N H ghL:
mbf fbg; gadgljjgglk; ¢ Wgs; msty; nghph pownd
gadglLjjgglh c WyEs; rpjeJ mopmwd. xItfr; rpp
}VlrpFerk Kwik; ghk@ sy ; fhyfs:, yyh;jdik gadgl h tg

ngwggl t gz Gs kuGfljjy; N‘HgH_
xU c apojjp;t hoghsp;Ngh) ¢ Ut fgg k,gz (fs>ngwgglt gz (fs;vdgglk;
, 99z ' s; ijj jIyKIWfFf|j ggLf @ wd

hkhf ; NFH ghl bwf hd vj il fUjJfs;

;U P khd; vdgthyhkhhfml ngwngz fs;fljjogljy; NHghbidjj jtnwdW

j hh; th;>]dJ hlda[y nj H hey Ugd jIyKIWfShf Rz nlypsp;
j5JzbjJ godh, dgngUtfjjy;<Lgljjehh Kbty;midjy RznlyrbSk
thylNd gmejd. ,jd; /oyk; cly; nryfspg; WglLk; khwk; mLj j
Ff; fljjogolh vdWks ,dgnguff nryfsy; Vwglk; khwngfs

jjYTF c had vdWk;t P khd; eggpj hh

® <
.Q)Z

Q_h

i kahd
wf

o2

XX

o)

Cy- |
y
]

hk
n
a
Uj

MjhpFk; (Qma yrkhfphs) Nhg> M] ghds gof f it kwik;
fNHghHhbid mwhay; mbggi lag;tpff Kadwdh mi djJ
N wg Jqf|31,jft|kj.,lf nffsSk vdgd nghlthdd vdf;
; kbwwgfs; VwgLkPNgh)  mjwNwg jafisj; jftikjJf;
(fi camqfs;ngw\ﬁ;nfrsmm.wa;#oyW;V\Ang;
;nryfisj; Jlzb ry 'RwgEisr; REf itffpwd. ,it
dr; nryfis mileJ mLjj Na; capmaqgfspy; khwnfi s

rh

Xa*o
g anggi

Hohil
; 9y oFj rb,sry gaz k; ,
ayt ’ ;
XxWM kfs; fhz gglti jAky mit
ngwwblggi jAk; Tz {wefh mtthwW
edF t hOk; vdWky mi t
,aw f njhenjLjjy; xU

OOOS M=~ —

gmm

[ ; NhHghb> gyNW czikfsps fU Jffs; kWwk; jhifqgfi s mbggi | ahff;
nfhz }jhFk; mi t aht d>

=

1. kpf dgngUffk,(mny) mst
mi djJ c apaqf
nrafpwd. vLjJff{

Klilfis , Lf
jT yKi wispyNa
, dgngUf fj|md;
i TNadk; Vgl h
cUthffp;beFk
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Uggb k; kwik; , dgngUffj; Ji z ffhfg; Nghulfolyd.

khWk; epyap; ,df$It c WygohESffplNa r\’ghlb
., oNghiH tqfi's %dWtopsy;t sfFfmphh

Nghehl tk; - xNu rpwmdjijr; Nhej capolgf STfplNa
k: kwWk;, dgngUffj;Ji z ffH Vaglk; Nghhl L k;

p | Naahd l\ghﬂlk -nttNW rppwagf STEpINa ¢z T kwik;
nt sskseygelLffkstwrrpkwk; gy

.cUtnkh’j ,UilahhsplNa $I
; Foei jfs; $1 emks> c alk; goff
Ffsg thV\k gaDss khwghLfs s
» 992 Gs; mLj j jiyKiwFf;

, awi f Na ; ' N henj Lf Fk; rfjp MFk; rpa
O ca[bpiqf  fj; T fhez ki Gp@ rpwwdk;

Ihhtld xgghf mhh; t W , jpthagj c apdqfs;|gom;
hez k; vdW mt h; s ol qf s; khWol't #oep yf;
jd;k],]ftlkJan .

bt ppjjpfhd vjpiUjdits;
I'hit p@f;NEH gh bwE vjphf vOej ry vipfUjdfts;

e kPWghLfs:N hdWk;Ki w Fwed |t p;rhahf tsfftiy.

jFj@ila gpojjy; vdgi j klbk; Ihippk; tsfFfm. Mdhy; t ggFfs;
mjjFjpa vit WngWpwd vdgi ] tpfftpiy.

ngUkghYk; mLjj ji yKi wiFf; fljjgglh rg khwghifi s kILNc |hi pl;
ftdjjg;nfhe | b

, d gngUf { nryfsg; VWglLk; khwwgfi s mt h;

eJtptd khk%j; ah dfsp; ePkhd jejqgfs; kwhk;

ePkhd nfhtkGrs; Nghdw ms Tf{j Bh rpgG; ngwmbj jy ;

ha hkk; ei | ngW pw
yak.vdgng Vnddpy > |

N H gh bi d M Wi
hf fhe khf xU

FNFH gL ty @AW Jfpd.

j Bh khwvf ; NFH ghl:
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hh, j Bh; khwk; vdgJ
wh khwwts; MFk;
v; MaT Nkwnfhz L>

i ph; khwnf ; NNHghil Kd;itjjth = sNh b tpd;

a;bpqusg VwgLk; c I dbahd rBw kwWk; kuG | jjyw
) b tpd > mejpkejh u (NdH B ykaiflaf‘dh)J
i Bh; khwnk; f hiz khf Vwgl | khWghLfi sf;fz t we

ngha kwhk; c I dbahf WwglLk; kKhWghLfs; kI LNk G @ rpwvd kK N WtJWFf
vdgd bt ;fUjjhFk; de;yfkﬁt;kwv\k,lﬁnn,l\/lfrbh ; ¢ apyl qf SW
gg%g\;/bakmﬂrth\gH_fs;midjdk; xdW Nheg Ga rpwmdk; c thff, huz
v ekgpl h;

j Bh Khwwf ; NFH ghl bd ; rpgf; 9z & s ;

« B khwwk; myyd njH hraww khWghifs; mbjj ji yKi wiFf; f1jjgglk;
jdi k nfhz tJ.
,awi fahf , dgngUffk; nrafAk; ,df$lItjjy; mtighgh) jBh khwwgfs;
vwgLk;
j Bh khwpk; KOi kahd epoT Mjyhy;,ilggll cappqfs;fhz gglhl.
j B khwnk;, awi fj;NHTfF cggltd MFk;

Mt
; 9a N
ht

U j

fhez K;
vwglLk;
khf gV

et @ c Ut hfff;,NHghL (Modern Synthetic Theory):

i us/gprhNah-" f] Ny Nghgrhd Rf p rix] rd; kwi\k; N ffy; Nghd Nahh;
fFg; geija fz lgbgfsp; mbggi lay; ,aw fj; NhHf; NHghil
fldh,,fN‘hlgHbdgb KugZ j Bhikhwpk > FNUbNChN Rk gmorrp kugZ - KWNERE G f >
j; NAT kak, , dgngUff wPphf jdpkggljdjy; Mfa | eJ mbggil

rb fhbg;gha hk epoTfFf;fhe kif pwnd.

. kugZ jBBh khwpk;vdgd kugZ ffsp;mi kggy; VwoLk; khwwgfs; MFk; , J kugZ
j B khwwk; /- Gssp j Bl khawpnk; vdWk; mi of fggLk; ,J c appqgfsp; G ;
N hwwfi s khwwai kjJ mt wwa ;Na;c apbsy ; khWghLfi s ¢ Ut F Ffpw .

. F NUhNKhINF hk; gpvo[[p vng ePfks NHjys> , Uubgghffks ji yfBh{k; kwik;
Ikhvw\k f he FNANCHN hk; mi kgg ;. VingLk: khwwgfs; MFk; it Ak:

FianGM Nh/w\qfls khNW|a| kjJ mtwma; Na;c apbspy; kthH_fls

kvwmf vng Fdwy; gmypl Ngh)  VwgLk; FWEnfj kh/w\“hy
rodjijr; Nbhej capdqgfsy; kuZ  khwgfi s
kkmwms mLjj jiyKi wF fI]jggLk;

. ,aw fj;NhT vej tp kugZ KkKhWghLfi s Ak; N hwW ggj wiy. Mdhy; N hT rf;p
ry kugZ khwwfi s kI LNk c appgfsy; mDKj pfp\U. Kwn t
ephf b f gglfpiwd. (gha hkjjmihd c el rfjp

S. , dgngUf § UPrahf jdp kgglj Jjy; Kiws; nfjhhd la capolgfSfiplNa
, dogngUf fk;ei IngWM i jj;jLifpw.

kdp , djjhy;c Ut hFk; gha hkk;

,aw fj;Nh (njhoprh y nkyhdp hffk):

,aw fj; NhT el IngWMij 'njhoprhiy nkyhdp; Mffk] %yk; njsph tpff
KbAK; ka&spmeJ rgGrrp(grb td;ngl LN/hah) ap; fhe gglk; njhoprhi y nkyhdpl;

Mffk,,aw;fJ,N ffhd kpr; rpej vLJ.,thchFk, , i t>ntsi s kwk; ngG
Mf[a,uzl_ep\qtsg;fhz ggltd.
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, af phej p; njhoy;kakhfYfF KdGnt si s kwik; f Ugeww mej gGrrips;, iz LNk
gut y hf f; fhzggltd njhogkakhf f YT F KdG flblgfsp; ntsis ew Rt ha;
gpﬂﬁ/];g ntsis ew mejPGerps; nfhdW vzz;ﬁs;bk;bJe.J vspp; jogpjd.
nj how kakH f Yf Fg; gp; kugfsp; jz Lg; gFj bs; njhoprhi yfspyplej ntspaWk;
G f kwhk; fhaty > fha epktf khw. fUgG ew mejp; Geips; , ejf; fha Ku;
c Ut ki wgfy; (Camouflage) ngwnd. Mdhy; ntsis epoGErp s ;
shy;vspy;mi lahsk;fhz ggltd. mjdhy; fha epKi | a me;[gGH;bs;>
Nhjl' nraaggIL mtww|d vz z pif ntsis ew mejpGrrpi s tp
w f>fUgG e MejpGerpF Netki w NW mOjjjij togfpd. xU
Fe; jfti kglg; ngww c apgfs;, awi fj; Nhl fhe khfi mjpkhd
hf Ftjhy;mtwwml;vz z pi f c aUk;vdgi jNa Nkwfz | vLjJffh L

fhhfsy flyfs; kwik; k&@; tsqgfi s kdpd;
ypssfi sf;nfhyyps; ka\k kUeJdfi sg; gad
D st hFk; E}wa fszhd Mz Lfsh kdpd;
aJsshd , mi dj Jk; xNu r pwval ehafspl,
A ,dqfisf FWa fhyjjp; c UUKFtJ
j fhy msT prtwtwf nfre L>, awi f N h
t ff KbAKk;
jfti kgfn; gu y; (Adaptive Radiation):

yhel Gp rwvrd_qfs

d; W( gz hkepol jfti kg
Hhdla capdgfsys kpf;

b ol ; FUt ps; kwihk; M] | ply
utYfFr,rpve; vLJ.,JffHLfs
gG kwik; nrayp; xjjpfFk;
hez k;'Ft pgha rkk:MFk;

xU  %j h |
jfti kg S|
neUqgf@a n
eggpty hk;

j
|
jfti kogfo; 9
guggy > mi k
N hdW jwkf;f

| b plpl; FUt ps;

, ggwi tfsp; %jh jah 2 kyypad; Mz LESTF KdG fhyghf] 5 gFjpF '
Nhejit. IThtp; MaTl Nwnfhz t NghJ> cly; msT> myfp; tbtk; kwk;
cz Tggoffk; Mfa gz (fshy; NWglt 14 rpsvol gf s If g; ghz Kpj Jej d. mtwwd
cly; msT kw\k; myfp; tbtk; Mfat wy; vwglt khWwghLfshy; mit ntt NW

tif cz Tfshd Gr[rbs>tpjfs>fssp,1ktqj|d kfuejj; Nd; c Lkgpa;, ujk;
Mfptwiw czz Kbfpd. ,99z Fi s , j,NhT>topte.,Jf|wJ Htpl
fztwej gyNWtif FUtpi sg;fhz yrk;

lht odo; FUtpsy; css bvdVifspy; fhz gglLk; ALX1 kugZ ffsp; Vwgl | rpva
i\/@rﬁ_w&v&m@a FUt psp; myF mi kggo; Gmg; 9z Cfspy; khwnafis
I :

i ggghY }l bf s ; kwk; t1 mnkhpfh gy; css
z tFgigr;Nhej ghY} bfS kcth sky, | gngaherp;
Mipt WWfhd jftikgFis Newnfhz |
k; ngh) %j h jahbkpley 100 kyymd; Mz Lf
0t o xtnthdWks jdpjdp kG fhyfshf jddmyghf g;

eQRf nf b

i i ggghY }l bf s ; kwik; t | mnkhpf eQRf; nfho ghY}I bf S ks fhyjjhYks
Gpgut yhYk; N Wl L , UgjhYk; mit xNu thopjj;thOk; thofif Ki wii sf:
nfrzt gy rpwplqfis cUHWf@Assd. ,twwl; tbtks ,Ilgngahrp Ki ws
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cz THIk; kKWWK; cz T Lk; Ki wag;c ss xWM k> mt
Kiwiis mbggi lahif;nfhz tJ., ggz GFs;mtwwd;njsp
tsfFfowd.

W ; 200f Fk; Nkwgl | igggY}Ibek;>xU ry
k;thofowd. , gi gAi la ghY}fsstl m
MF\QWN i koG guty; %y k; M] | by

ghz hkk;ei | ngWk; Ki w:

Ez ghg hkk; (r®V msty; ei I ngWk; ghg hkk) vdgd xU ,df$ltjjp; myy?®;
epont z fsy; WwlLk; khwwafi sf; Fwhipd . , aw fj; NhT> kug@y ; eth>”Bh
Khwpk ; KW\K; kuigZ  Xltk; Mfa ehd F mbggilf fhz pshys, df$|t]j|d myy®;
epont z fs;khwnki | fpowd.

, aw fj ;N h:

xU Fwogpt #oepyap; xU myyP; (myyd N Wgh la my y?’fspl;Nhf:f) xU
c apoji]j t oTks , dgngUffk; nraaTk JFJggLJ.,J >awi fj; NhT
ei lngMpd. mej myyl}’; jFjpaf; Fi wf FkNghJ ] d; ; mLjjLjj
jiyKi wisy;Fi wfpd.

xU  Fwogpt kuthld
Ney jy; nrayglLtjd;
kugZ xltk KWWK ; kug
kwnwhU  kugZ J;B
c Ut hffyhk;

hkg; g"
hFk:

W Mf
Hdhy

ghz
p)st
@y ; ef
khvw\q

Nh KiwWs; %dWtifahd , awi fj;Nh Kiws;fh ggLfpwd.
1. epyggljJdjy;Nh (i ka Nehf Fj ;N hl') (Centripetal Selection):

;1P fj; NhT Kiwepyahd RwM#oy;, Uf FkNgh) nrayglLf p .
rurhp Gy N hwng; gz (fs; cila cants, j gg@; 9P of Fk;
offqfspYk; css #oYfF xtth kp f gz &G c appqgfs
njh fagded ePfgglk; ,qF @ rpwoa khf fy;epoh. Mdhy;, df
GV njhwng; gz Cfsy; css epy”d;k ijijj ji yKi wfs
Nz ggLk; vLJJfthhf>Gay|d NohJ j ggpt hoej rptfFUt ps;vz
msit xlb , Uf Fk; GaYFFJ,Jh‘F g|:b>f , ayh rﬂ)LfFUtrbs
l;mp&f_sm tsEEsy; NfkHpp |wJ- , gNgHFF - ep yggLj J |

, YfF Nehff@a N hl Ki w (Directional Selection):

gbggbahf khwnk; ngWk; R #oy s, yfF Nehff@
,ttifahd NAHA Kiwapgs GMNrwwg; gz (Xs;
kWKi di a Nehf f p gbggbaht c app qf s ; ePf ggLf
kwik; ngz ;rpLf; FUt psp;cly; mstg CSS
nQZ;rb_Lf;FUtrbs QN N i §; xdW\gva,N
N WghLfi sf; fhe gng; ngz;FUths;mjd;cI
Nehffa NhI Kiwi antspfhLfpd.

ciljjy;Kiw;Nh i ka tgfFj;NhI') (Centrifugal Selection):
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(Adaptive Radiation) vdWk; mi of f ggLk;
; thOk; Ihitpp; FUtpsys> c z t hg; gadglk;
yFfsp;efPk; khAgLf pw .

kwik; ghypj; NhT Mfmit gw NhAh Kiws; MFk; nghl eyd;
WK ; CWTKIV\q N AT (Kin selection) Mf@ai t FOj; Nh Ki wap; , U

, I kngahjy; myyd xU ,df§ltjj
y) myydJ ntspawpk; (nt s ggut y)
; Ei oAk; c applgfs; kw\k; ,
,df$ltjm,,Uka mvas
css myyPtNs nflz b tuw
xItk;jpof m.

hy;i Uu;t psT (Genetic Drift/Sewall Wright Effect):

(khlbp Nfhpjyp; gpo)> mbLjjLij jiiyKiwsy;
z fsg;khawnij VwgljJk;gha hk epoN kugay ;ef hl
Lty j |d; midjJg msTfspk; ei IngWk; Mdhy; ,jd;
g,t_ypk cilajhf ,UfFk; ,jd; tpsth rpy
(e [k jUK; myy?fs clgl) myyd ry myyPfs;
, Il hghl f huz khf f$1t7jp; msT Fi wej flejhYk;
%y df$IlJm|bJeJ X rngFp I @
;Wtdh,tpsT) kugpay ; ef ht tpsT mj

I

t
g
R o

h kKhwak> kugay ; khWghLfs; N hdW jwihd %y fhe khf , Uej hY k> ngUkghy hd
;bpqusg j Bh; kthth Fiwt h N , UF Fk; vdN xU myy#®; epontz z ;
Lk q;aJrBhkth\k mLjjLjj ji yKi wsg;ngha mst;, Uffhl.

" hHb t @ngh ;nfhsi f (Hardy - Weinderg Principle):

j pej ntsrbs

frhe gglLk; i djJ k; ,aw fahf
m|Ig|tNa m| : ; ghg kkjjm c sshf
ghz hkk; vd why ; ; ep wi vdW nghUsyy. khwh
$Itqfs; mjd; ; i ki I Ljj Klwfsry, Khwa i
nfhsSfplwd vdgthk,vLJJff : rhkgy ; e}chJkJ
kugZ epont z ; khwpk;

, JNghdw kbwwgfs; , a ; ; [ rg

fhe H Vgl y hk;

xU ,df$ltjjy; gha hkk; epohky; , Uggiwhd epyfis

Nhej ° b kwik; n[ hkdp ar; Nhej t @nghf; Mfpaht xU
Xl tks kugay; ef KT. | Bh khwwks kugZ KWNH | f KWK ;
fhe ps;,yyh epyay;myyPi{sp;epontz ;mLjjLjj i
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, UFFKY vdf$wdh xU ,df$ltk; * hb t&ngh; rkepyag; , Uf FkNghl
myy?tspl epont z ; kwk; kuG ti f (Genotype) myyd myyPisp; njhFgG
Mf @i ijijj jiyKi wfspk; khwky ; ep)yarrjjhc , Uf Fk; ghz hkk; vdgJd
x U df$|t1;|ol myy®;epontz fsy; fhy X j§; WLk khwwgf s ; MFKk; vd N
* hb t @nght ; rkep yi af;nfhe bUf FK:, df$1 j;ghz hkk;epohl.

tz Lfspl; krbgngha ,df$1tjij vijygfnfhz thy; fUQrhkgy; (f UgG kwik; nt s b
rhkgy ; Mf|a ,w L emwgfsy;mit , Uggj hff; nfhssyrk tz Lfspi cly;emijj;
j ikhdpFk; kugZ 'A' MFk; "AA" k\M/\k;”Aa”kuthhffk css tz Lfs;fUQrhkgy;
epKi | aj i Tky 'aa' kugZ thifk; css tz Lfs; ntsp rhkgy; emKi | aj bf Tk;
cssd. ,tt@df$lItjjy; A" myyPp; epontz ; (p) 0.3 vdTk; kwk; 'a’ myy P ;
epontz ; (q) 0.7 vdTk; , Uejhy; p+ p =1 MFK; ~ Hb t&nght; rkepy ngww
,df$ltjjp; mjd; kwgZ thif epontziz ~ hb - t@nghf;rkdghilf;nfhz L
fz ffpyhk;

(ptq?=p*+2pq+q

p? =AAd;epont z ;

2pq =Aa d;epont z ;

g>=aa d;epont z ;

p=03q9g=07 vdpy;

p2=(0.3)2=0.09 =9% AA

zpq 2(0.3) (0.7) = 0.42 = 42% Aa
= (0.7)2 = 0.49 = 49% aa

bk; = hb t@8nght; rkepyay; ,Uggij mway hk;

., dongUffk; nrajhy; mLjj i yKi wag; myyp; kwhk;
kugZ t ff epontz ;f@ffz tt hW mi kKAK; ijj leKlwiacUthka,,drnry,
FOKjjp;'A" kwi\k; 'a' myy Pfsp; e;bontz XxNu kh pahf , Uejhy;mjd;rejjpsp;
gz spy; vej khWwghLf S k; thWnJ. ijj jiyKiw rejj;bspl;kuthh‘f
epont z ;9% AA,42% Aakwk;49% aa Mf N, Uf Fk;

; rBw Ki wap; ,dgngUffk; nratjhf; nfhz thy; (Mz ; kwk; ngz ;

,drnry; FOKjjpted N hT nra;y) mLjj ji yKiwcapmdgfspy;
; Nh:thwahd e[bo;fT> venj ej tifg; ngwiwhh, [ drnryfs;
vdgi j g;nghUjJ mi kAK;

hb -t 8ngh ;t ppp;Cfqafs;

j Bh, khwpk; , di k — jBh khwyjpo; fhiz ki Gma myy®; ¢ Ut hffky kugZ
,ubggi ljy;myyJ kugZ ePf k; Mf|a vJTKk;, yiy.

réw ,drNHif xtpthU capdKk; ,drNHKifay; <dgltjwihd thagi gg;
ngWgdwd. Fwogbt kuwZ MifjjpfF KffajJdtk;, juky;, ,twM{iplNaahd
, drNhHif riw Ki wap;c ssd.

kugZ Xitk; ,dik - ,df§lljjyfpe) jdpgll cappgfNsh myyJ mtwwd;
, droryfNsh csnry;f (c sNswwk) myydJd ntspnryif (ntspawk) vjKk;
dgltd ,yiy.

kbgngha c apjpjh f -, df$itjjE;msT vyiyawy h , Uff Nz Lk;

,aw fj; Nhr ,dik-midjJ myyPfSks> thoTks , dgngUffk; nraaTk;
jFj@ilait
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Nkwfzt Cfqfsy; k; xdW nghlejtgiy vdwphYks ,df$ltk; ~ hb
t @nghf ;rkepyap;, Uffhl. myy®P;epontz fs;mLjjLjj ji yKi way; th\kN;;hJ
ghz hkk; ep Ok;

kdpdp ;N hwk; kwik; gha Fkk;

gh Y bfsp; ghg hkk; [ {urp; ; Nj ijy; ; d; Mz LfSfF
KdG epboejJ Mryah KWWK ; Mgg ' ; H<k epoej J.
nghdl fi s c Ut hf Fk; jpd; ka\k ; ; fis tp kdp
, dk; Nkkgl tJ vdgi | ; zLfSfF KdAdG
t hogj ukhgpjp] ; (Ramapithecus) kWW( rp ; (Si u) Nghd w t uy WM F
Kei j a kdph{spl A jgbt gfs; ( . . i kdpf; FuF Nhdw
bi Ll\hf‘gp”br}y[bJeJ (Dryopithecus) N hd wa | Uj ggLf pd . bi uNahgpjp] ; k ;
ukhgpjp] ;Mfait cly; KOt Jk; Kbfi nfth nfhhyyh kwik; riggdrpi s g;
Nyhy ele;d R<hh; 5 kyypad; Mz LfSfF Kddhy;fpfF Mogbfh G/ntspsp;
t hoej j Hf;fUjggLk;M] I;uN/f‘gpjﬂ)] ; (Australopithecus) 'M] j Ny @af ; FuigF kdpd]
vd mi offggpruJ kK d Nl hb kdpd;> 15 kPcawk; nfhz L> ,w L fhyfshy;
el fFk; jpd> midjJz 7 rg 9z &> ghip eppej epy> Fif tho; jdi k Mfp
gz i sg; ngwmlej hd; jhogj neww fz fsp; Nky; QJt NkLfssJUjja epyap;
css Kfksfddgfsww jdi k=30 - 450 fdnrkPmsTnflz | jpdFi wej %i s
kdpi dg; Nghdw gyyi kg KJInfYk@G ;njh hy;, LgCg; off tisT Mfpit ,jd;
regf; gz fshFk; N hNkh © hgy p ; (Homo habilis) c ap k; 2 kgymad; Mz LfSTF
KdG thogjd. ,jd; %i sap; msT 60 - 80 fd nrkP MFk; NYk; jhu
czzpshd it ,uzL fhyfshy,,lgngafrrpnratJId nrJffggIt fwishyhd
fUtpi s gadglj Jk;jm dAk; ngwlej d

hNch vuf t] ; (Homo erectus) ¢ apa k;

[ tfF kdg)ldg Nghd Nw N hwpk's p j
jbdkhd kz ti | XL> 900 fd nrkP

Jd! k Mfa gz (i sg;ngwvej d.

N h\kh vhih | h (Homo ergaster) kwi\k; N H\kh vuft] ; (Homo Eructus) Mf @i t
Mogbbfh t tpL ntspawa Kjy;, dqgfshFk; Rchh 34000 — 100000 Mz LfSfF
Kd;n[ kdap;ephz thhgssjjhfy;thoej eahz thhy;kdpdp; %i s msT 1400
fd nrkPMFk, bt f kdpd>ghpe[k;blej epy>jlilahd kztil XL>rhat hd
newm> nkyphd ngha fz Fopsy fdkhd fz Qi NLfss JUjja jh I fs; kwk;
fddgfs;mww jdi k Mfa gz fFshy;et @ kdpdpkpe N WgLf ol whd ;

,ths; tygtplafsp; Nh yg; gadgLJ;pJqfs cliyg; ghyfhifTks neUgi gg;
gadgLJ;Tk;> Wejtktlsg,GJfka mwej plejdh Nshz i k=t Pt t yqF tsth
Nghdw vi j AK; mt Hs; nraat yiy. kdpg; gha ka;ld,thaW;,ttn c Ut Ffk
Kftaf; fpsahFk; et 8 | Nohggmhispl; % h jahs; vdffUjgglk; FNiNchdd;
(Cro-Magnon)> gphd ] ; e bd; FNWNkf dd; ghi wg; gFj psy;t hoejj hff;fUj gglf pw .
mths; gyN W #oepyfsy; t hOk; j mi dg; ngwwplej N hL> Fi fs ks ji ufspYks
Rt fsk;glqgfs;ti uAk;gz gp d Ak; ngwmblej d by

N hN\Nch Nrggad] ;vDk;et & kdp , dk; Rkhh; 25000 Mz Lf
Nhdwkw fz{qfSfFg gupjdpjdptif ,dqgfshf t
%i s msT Wjh 1300 - 1600 fd nrkP MFk; ,t
njhgf aplejdh \kYk;t PL t ygFfi s tshjypk;<gl bUej

i lejd. mthsp;

StF KdG Mggppfht ;
shr :
hfs; gaprhFgb nraaj;

f

hr
S ;
d

h
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7. kd ; K ; ;

cyf Rhhu epMdjjo; WHO) ti uai wapigb “clyeyk; vdgd nt WkNd
Nehafs;, yyh epyadW cly>kdk KWAK; r%of mst gyhd KOi kahd eyt hoTff hd
epyN clyeyk; vdg hFk?Y. kffs; cly; eyKilatush >, Uehy; jqfSila
Niyag; mjp jpDilatush Tk; , Ugghas; ,ijNa‘Nefaww t oN  Fi wt ww
nrytky vd ehk; $wyhk; clyeyk; kffsp; thoehs; fhyjij mjpuggN h
lekyyhky Fow jfs; kwk; Kjptusp; mwgG tPjijAk; Fi wifgw . eyy

flgle)lijkéj glfkqbf>1d R j ks Ki wahd clmgawpkw;/\k ruppp cz T Mfpit
2] jh

nghJt d kdp Nehafs; (Common diseases in human beings)

Neha; vdgd cly; myyd kdjp; VWwLk; NFhs hW s ;
RwWM#oy;fhe ps s> NehAff s > kuwga Kuz gH.fs;ka«;t
VwgLk; GM N hww> c Iwiraypy; kwk; cstpay; UPrahd_
ml qFk; nj W Nehafs; kwik; nj hww Nehafs; vd Nemafi s
g 1y hk;

xU egubkped kwnwhUt Uf F gulTk; Nehafs;
Nehafs; (Communicable disease) vdggLfpw .
NePAff ps; (Pathogens) MFk; it

njwW Nehafs; myyd gulk;
,eNeafi s cz IhFk; capbs;
fWNs eB> cz T> clys njhH ua Kkwk;
Nehaffljjbs; %yk; gulfpwd. i tu »ghfBuah>GQi r> GNHNhNh h xIbLz z ps;
kKwik; GOt g xlbtz z ps; Nghdwi t NebAffpps; MFKk; nj W Nehafs; nghJt hdi t .
NcYks ,jijfa Nehahy; xt nt hUk; VWN Dk; xU Neuy jg; gh pfgglt uy; ngUkghy d
ghf Buah Nehafs; Fz ggLjjggl $bait. Mdhys itd ; Nehafs; midjJk;
Fz ggLjj $bait myy.val] ;Nghdw ry nj wW Nehafs;, wgi g VwgLj jf $bad.

Nehaj nj wva  egubkpleJ MNiffpkhd egUfF vej epyapk; guhit
nj wwNehaf s ; MFK; kuG t ophf N h rp bf //i ggiNurp )> Cltirrjy
Fi wgghLfshf NN (i t It kp; Fi wghL Nehafs) kwik; clilwpijtp; fhiz khi N h
(%l Ltyp khu g of ft k) , eNemafs; Wl yhk; njhwh I\br‘afspy; GWWN\eha ;
, Wgi g Wgljjf;$bajhFk;

Nehafs; | Nehaffhe p

Nehaf ;
nj WAk gF
1P
Fly;

gulk; Ki w mwbwh s ;

kyffod
fyej
cz T

kwW\k ; eB/
Neuba hf

t ha; kyk;
t op

~plyNyh | ~p[yyh
rp ; r ol K

(Shigellosis) | (Shigella sp)

(Ngry y up
rPNgj p
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CG\ghd b ;
o f
(BubonicPla
gue)
(FUgG
kuz k)

v ah
ng] b] ;

(Yersiniapestis)

Nehaffljjp

njsS gGrrp|j i

(Xenopsylla
cheopis)

bgj Hah
(Diptheria)

N hud ghf Bua
ki Bgj Bah
(Coryneacteriu
m diphtheria)

eEi; f
S, ;

nhwW




t puda h Fly; kyffogd
fhy Nu fyej
(Vibriocholera) cz T

KWWK ;

eb/kyfod
t ha;

t o hf
nlitd] 5 | fsh tubak; fhajjpol;
(Tetanus) nlltdp t o hf
(mi rah ; | (Clostridium nj W\ y ;

jhtl) tetani)

i T/ghat | riyNkhndyyh - Kyffof p
(Typhoid) i 1/gp fyej mnrs f yakhd
(Salmonella cz T t a;W>f harry s
typhi) kwi\k ; eR KWWK ;
yp t op hi t apGgNght F
epkhdah [ ] T nugN hf hf ;| Ei ; [eBjpi yf [fharrys, Ukys
(Pneumonia | f] ; epkhd pa s;top; ty@ld;$ba
) (Streptococcus nJ hwW Rt brk; kwW\k ;
pneumonia) 909G epv rs p
f hr Neha ; I kf N h ' ; eEi;rblyf %t fp;t ophf
(Tuberculos ghf Buak; mluy N h o
is) BAguFENs hrpp ; t op nj hNW nt s awnk;
(Mycobacteriu
mtuberculosis)

ghf Buah Nehafs;

mjp vz z pi faghd ghf Buah rpwwaigfs;, Uej Ngh k> xU ryy gth qf s;
KI LN kdp l\br‘athH_ nfjhhud lait. ,it> NehA+fp ghf Buaqgfs; vdgglLfpwd.
, eNePAff bs; nt saphk; erRgnghUlfs; cliyg;, ghpfpopwd. nghJt hd NebAffp
off Buaqfs; kwk; mtwwmihy; \wglk; Nefafs; gwwa tpugfs; mittiz
nfhLffggllssd.

ghf Buaqfs; f wWs eB %oy kNN h myyd eBpi yfs; / Jirps; Nghdwt wi w
css®jjy; %ykhfl\th myydJ Neha; nj wwa xUt ud; gh;pq S; kw)/\k Milfs;
l\grthVWWg gushwp ;nfhst | d; %ykthhgqunwd

Nerafs; | Nehaffmez p | Nemaf; [ guTk;Kiw mwhwp s ;
nJkagF

Rh huz i UNd h Rtr‘rg, el ; %fTi 1 g6
rsp(bky) | itudts; gh | jpiyfs; | kwk;Nh o
(commonco | (Rhinoviruse) nt s pawnk >

1d) njhz il typ
» UKy 5 kwihk;
: : Jlytyp
Athski k | kkg] ;i tu ; ; ] Nkyz z

(Mumps) (Muvd .V KWK ; Ruggm y ;
(nghd Df F Pt ; | (Parotid) t Pf k;

t 81 p gfi‘ft‘kfj"]f“)h ViagLj v :
ghukp NF h
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(Paramyxoviru

Ity

5)

j KD K
(Measles)

(RubellaVirus)

(Paramyxoviru

Ugyyh
ity ;

Muyvd vV
ity )
ghurkp N h
ity ;

5)

fyy®;
mow p
(ViralHepat

itis)

]

n ggh I1b
;-Bitd ;

roldki k
(Chickenpo
x)

(Varicella -
Zoster virus)

(b.vd ;V.
I tu )

, skgsis
t hk;
(Polio)

Nghy pa h
ity ;

(MuvdV
Ity )

—=N
\< —
Vo=

, xB O<
gb—!

nl qF
fharry;

(Denguefev
er)

nlgkF itu ;

37
EE

(m) /gdstp
Ity ;
(DENV

myydJ 14
ity )

~-a
< <<
Lo '

rbFdFda
h

(chikungun
ya)

My { gh
i tu (N Hh
|tu] )

(Alphavirus/
Togavirus)

aegypti)

Gtlhy;NHid’

(Widal Test) %y k;i | ghal fharry;, Uggi |

c W pnraay rk;

nrafpw- kprrma

nts;Na> Xu c apJss
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egh tu ; (Niphavirus) vd gJ xU #Nd hbf ;  (zoonotic)
twaqFfspkpe) kdpSfF guf$bad) MFk; ,J njhwW fyej c z
%Dyk;guTtp. ,titud ;njhwa kffspk; murwbswyw nj W Kjysj
Rt hr Neha; kw\\k; , wgi g WgLjjf$ba %i st Pf Neha;ti taghd gyN W
Nehafs ;N hd W o wd.

c gf SfF nj uAkh?

gdwbfharry; KjdKjyg; 1919 Mk; Mz L njhwW Nehahf
maf Pubfggl b> , dws Tk; gUt ffhyqfsy; Vwglk; fharryhf mwaggLf p .
HiN1 i tu ; %yk; gdwbfharry; WwgLfpd . fharrys , Ukys njlz i It yp
Fsp> tYtpjjy; kwk; clytyp Ngdw t , eNehap; mwbwhs hFk;
Foei jfse» fUTww ngz fs; kwi\k; t aj hdt uf sy; WwgLk; fLi kahd nj w\>
mgha ep yi a Wwlj J k;

G\NH N hNFRE h Nehaf s ;

“kdp clyg; Wjho 15 GNlWNhNht h ,dqgfs; xILz z mhf thogJ Neh a
VwglLj J f ol w .

mkBahrp ; (Amoebiasis) vdgd vz tkgh ~ p N h ybfh (Entamoeba Histolytica)

vD k; G\Unl N hNPhE bt ol hy 5 VwgLj j gglks> mkb; rPNgj pmyyJ mk@b; nggFly; mowp
NehahFk; , it kdp ngUgFlyp;css Nh o nryfssghfBuahfi sAk;c Infhe L

thofpdwd. ,ef xlbz z ps; NehAz t if Fk; epy DbNHhNghNhat; (Trophozite) MFK;
, 1t tpJeN kgap ; ngUgFIwRti u;Jisjdr;nrhdW iR rpj T neh pa (Histolytic
enzymes) ntsphfpd. ,jdhy; FIwz > ,uyjffrgd> tapmyp kwk; mjp
NNh oAld; $ba kyffod Mfpit VwylLfpwd. , eNehap; mwbwds; t apWghghf F
Kjiy; ,ujk; kwWk; NNh oAld; $ba rPNgjpti u NWLfpdwd. kyffod fyej
nflighghd ¢z T kwhk; eBy; , UeJ xlbLzzpa fljJk; fljjan tPL <fs;
(Musca domestica) nray hwW o wd .

Mggopf J}t t@ahpvdg) buggNdhNrkh rpwo gfshy; Vwgljj gglt j hFk;
nghdt i nrlrp (Tsetse) vdw , U j ¢ wlrp <ffshy; buggNd hNFrkh %d W rpwva gf s ;
kdpdy;Jfftphpa Vwgglj Jfpnd.

1. b.N kgad] ; (T. gambiense)> fghrph gyghyp ; (Glossina palpalis) vdw nrlrp
Sfshy;gulfpd ., J Nkgad;fharry;(Gambian fever) myyd kjjp Mggpb f
Jt tphpa Wwlj Jfpd.

. b.NuhBrad] ; (T. rhodesiense) f ghrph Nkhurpd] ; (G. morsitans) vdw ti f nrlrp
Sfshy; gulfpd. ,J NbhBrpd; myyJ fpfF Mggmbf J}Hf t@hpa
VWl J f pw .
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3 b. F&rp (T. Cruzil)> bi vaN tkh nk[ p | h (Triatoma Magista) vdw Grrpshy;
gulfd. ,J rhh ; Neha; myyd mnkubf J}f t@hp (American
trypanosomiasis) vdw Nehi a VwgLj J f pw .

fhybhmrhyy myyd tapwi w yPNcdphrp ; vdw Neha; yPNchdah N hNdht hdp
(Leishmania donovani) vd D k; xl Lz z phy; WgLf p . , t W w kz y Ger p (Phlebotomus)
vdw Nehafljjps; guuddwd. ,eNeratys vz Nh Pay; nryfss vYkG K[ i[>
fyyys> emg e Rugbs; kwk; kz z Bp; ,ujf; Fohats; Mfat wwy;
WgLfpd. vil Fiwys ,uj Nh f> ffa[[y;> fyyt®; ka\k kz z E@/;
Mfai t , eNehapl; mwbwbs hFk;

kKNyuaht dJd gyNWtifahd gsh Nhba ,dqfshd gpitrh] ; (P.Vivax)>
gXN ] ; (P.ovale)> gkNyubha (P. Malariae) kWW( gp gpy rphuk; (P. flac1parum)
Mfat way; WWwlLfm. gsh Nhbak; BNNgWNhaptfs; (Trophozoits) vdw
Kjpepyay; kdpdp; ,ujr; rpggZ ffsy; thofpwd. ,J Nehajnjhwva ngz ;
mdhgy] ;nfhR fbggj d; %yk;xUt ubkpedJ kwmt uf S fFg;gulfpd.

gs hl Nkhbajjp;t hofi fr; Row p(Life cycle of Plasmodium)

gpitth] », Ut pJeN rkgbpi sf; (Digenic) nfhz t c appMFk; , jd;thofif
Rowrahy; Kjdik tpeNhkgaht ngz; mdhgy] ; nfhRTks , wz th; epy
t JeN kkgaht kdpDk; nrayhwMpwdu gsh Pkhbajjpl; thofif Rowppys
i rN~ N hdp (Scizogomy) N NKhNF hd p (Gamogony) kwWk; ] NghNUhNF hd p (Sporogony)
vdw %dW ep yfs;fhe gLfpowd.

Nehanj MW nfhz | ngz ; mdhgy] ; nf R xU kdpi df; fbfFk; NghJ kl\yqah
xltz z ps>kdpdp;,uj Xitjj®s; Ei of pynd. c WRRK;
jd; ckpeBld; NuJ ] NghNuhNFhap Lfi s Ak; cInrYJ.pruJ

] NoPNWNFhaplfs; ¢ ldbahf fyy®; nryfi s (Hepatic cells) mi | fpwnd. gyg[sT
i rN~PNhdp Ki way; ngUffkiley KRUWINFhap Lfi s (Merozoites) ¢ wWgj j p
n;faf]pivw!. fyy®; nryfsppled ntspUKk; kRINhaplfs; , ujr; rbggZ ffisj;
jhFfpwnd.

; r;bggZ fSfFs; Ei oej > kKRUIWNFhap Lf s ; xU nryYila
ﬂ) (Trophozoites) t suey c Ut hd Ez Fkps ngup hf p
|ni xUG/\khf jssggLtjhy; Kjjpu Nhp epy (Signet ring)
gol d u; bNﬁ\bH\mefsu clfuU ghypl , dgnguUff Ki way; gs TWV
c
gd
c
nt b

jr
bNJ ha
hr j
wJ
i th‘Ffpiv\d ngua i r~tz Lfsp; kQrs ; e J1d; $ba gOgi
ud; Jfsfs; (Schuffners granules) fhz gglfpwd. ir~hz Lfs;
IfUlt nfhzt KRUWNFhaplfi s cUthfowd. , Wapgs, q;r
goZ ff i KRIINFhap Lfi s Ak;  ° Rkj Nrhapl ; errpdAk
rarhld kuhNharbLfs gw Gp@ eyy epyag; css rpggZz
Ffpwd. KRUIONF|haPLf s ; nfhzt rp ggZ ffs;ntbgg hy; RowpKi wap ; f

mwh wb S k; VgL f owd. ,UjrirpggZ epy Rowrp N hbakH xt nt
ij; 72 kzpl\bq - xU Klw kE’Lk kP Lk; ellngV\k , ffthy mst
gs h Nkhba djj pr Wy khWwgLfpd . KRIWNFhaplbfs; ;Bnud nt s ggLt j
RBCf f s ; j hffggLJ y; Jiz | ggLfpu. ry Newfsp; k RUhN- ha b
Nk f NhN‘k;bN hi rILfsthk;> i Kf NUDNFKpN hi rl Lf s hTk; ki’WV\kl [ fowd.
nfhRt od; cly®s; Ei oAk; NghJ KiwNa ngz ; ,dr; nryyh Tk Mz ;
nryyhf Tk;t sur@i | fpoiwd.

, U
H\l’
N hgs
t hf ol
~hz Lf
hd
WW

u
W [P
B xw;
b g S ;
t

i
C
i
e
g
r
n

[t vz ;] KNvuahtif | Nehafhez p | rp ggZ
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Rowrrpp;fhyk;

nfu ads | ww nluw @ad; (m)|{gpi tth]; 48kszaLk
itth] ;kNyuah

Fthdd kNyuah gp KNy yah 72 kz pNBIK:

kpkhd nl u ad; kN uah gp xN y; 48 kz pNewk;

tHa  kpf nlu @ad; (m)]|gpghyrghk; 3648 kz pNelk;
Ft hobad; kNyuah

nfhRtp; FIlyy; ghnpgi le rpggZ ffs; ciltjhy; ntspaW; Mz ; kwk;
ngz ; ,drnryfs; ,izeJ Cifndl; (Ookinete) vdw ,dilka fUKIili a
cUthfFfpiwd nthtpl; FIWRti y; JisjJr; nryYk; Cifndly Crp tLfshH
(Oocyst) kKhWkplwd. Crp tbLfs; Fdw; gFgG Ki wap; gs TWN | NghNbbNFhapbfi s
cUthFfpgwd. , eepot pf ] NgPNbWNFhdp  (Sporogony)  vdW  ngau, , €]
] NghNihNrhaptfs; nfhRt o5 ¢ kpeR; Ruggpa Nehffp efued nrdW jqFfpwd.
, TRowrp, jJld;epwingMpw. ,t1hW jd;c kpeR Ruggay ;] NgfNN-haplfi sf;
nfre | nfhRt dJd kwnwhU kdp t pleNkgp a fbfFk; nghOJ ] NgiNbhNFhaplfs;
clorYjjgglt 9@ RowrpnjH qFfpd.

kNyuyaht dJ , ujr;rpggZ fifsp;gh @i g WoljjtJ kIkayhky:>kz
kwik; ¢ s SWoCFi s Ak; g pfpw . kNyuaht jol; mi I fhgFfhyk; 12 el fs;
jiytypFklity;kwk;jir typMfmait kNyuaht p;njhfffhy mw(fFWﬂ)sth

KRUANFhap Lf s > © RkhNrhapl ; (Haemozoin) erR kwWk; rpggZ rpjnghUsfs;
Mfait xjjpred ,uj Xitjjpes; ntspaWjdhy; Nehaffhd mwhwhs;
NhdWpwd. mit kNyuah t yp6G (Malarial Parozusms)> vDk; Fsp; elLffks
mj pggbahd fharry; ,twiw;njHud>tpuyjy; Mfai t ahFk; kNyuah errhdJ
Ncf NV Ng[ 5 nryfi SJ,J}Z btjhy;ntsppgglk; flb rpj T fhez p(TNF- o) kwk;
dtuyFMfld Mf@ai t fharry; KWK ; Fspu Vwglj Jfownd.

j LgKi w

Neraffljjpi s mopggjd; %yk; Neha; fljjy; Rowwpa cilffyhk; nfhRffs;
; KIilfis eBy; ,prlwd kKKIi1fs; eBD s; nghup
) ntspawptsupnd. Mdhys, it eBd; Newguggmfr;
.eEinI Nkwguggp ; vz nz a; njsggjd %y k; nfhRt o ; yhat hffs; kwi\k
; Rt hrrbf Kbah epyi a Wgljjyhk

Fsqfsyeyghrdks t bf hy; gssqfs kwWk; gy epeju eR, epyf
Nghdw nfhRf fsppl;, sTapbhi s czZk kBfis tsufyhk; Ngrpy] ;
(Bacillus Thuringiensis) vD k; ghf Buahf fi sj;njspggjd; %yk;nfhRf fsp;, ST
nfhyy KbAk; , jjahumG gw cameF ercht , Uggiwiy. kN uaht
rovej ghdfhgGvdgd nfhRffbi aj;jtpijy; MFK; nthf fb| ak; kwik; fjT
fkgpti yfi sAk;gadgLjj kffs; m\AﬂV\.j;ggprM’u[s

1990 Mk; Mz L cyf Rhhu e dk; WHO) kNyuah xom§G; jblji |
mwiKf ggLjjad. gs h NchbakhdJ mji d mopFk; kUeJfSfF vjphf Tk; nfhRffs;
DDT kwk; gw GerppnflyypSfF viphf Tk; vipd jmi d tsydf;nfhe L tpljd;
fhe kit jiptk;Nhytpilejd.

kNyuah jLgGGrp kNyuah t k; jLff gadgLfpd. 2005 tiwu
kNyhuaht pf hd  maf Pubtgglt xNu jLgGerp RTS, S (k] Fub] ) vdgj hFk;
Fiwej jmDss (26 - 50%). , kkUeJ ehdF Kiw clnrYjjogLfpd. ,J
Fiwej jwid cilajhy;cyf Rhhuepmdkhdd 6 Kjy;12thutadss
Foei jfSfF ,ij (RTSS)jLgGrpgadglij guedi uggi iy.
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GRi r Nehafs;

ghf Bpht pF ntF fhyjjph KdgygpeN GRirfs; Neh a c¢ z |hfFk;
Nehaffhz p vd mqgfPubfgglbtssd. nl kIl Nh KNhrp ; (Dermatomycosis) vd gd
bi uNFhi glthd; (Trichophyton)> I kKf Nuh] Nghk; (Microsporum) KWWK ;
vgml Nkt i gl f hd; (Epidermophyton) Mf@a GQir Nudqgfshy; VWwglLk; N hy;
nj hwwhFk;

gl u;j ki u (Ringworm) vdgJ kdpu SfF njhwvf $ba rhjhz NehahFk; N hy »
ef qf s; kwik; ji yogFjmp;fhe gglk;t wz | Nhy>nrny Nghdw & fs;, eNehapl ;
Kffma mwbwbdshFk; njhi |, Lf Ffs;kwik; fWIrmyrD g9 gFersrd N hy; kbg& s ;
c ss ntggk; kwhk; <uggjk,,gGQ; rfs;tsu cjTfowd .ghqfsg ngLk gl u;
j ki vahd  NwWA\gExZ ; (Athlet’'s foot) bdph ng] ; (Tinea pedis) vDk; GRi rahy;
VWwgLfpw . gl uy hki tahdd nghlt hf kz z yed k; myyd l\bkajnjl‘wwya egufs;
gadgLjjma Milfssdz Lfs;kwk;r§G Mfat wwva ;t ophf Tk; guTfpwl.

Ot o ; Nehafs;

kdpusp; Fly; kwk; , ujjj;mf xlLz z pshf , Uf Fk; GOffs» GOt o
Nehaf s ; (Helminthiasis) VwglLj J f@wd. ¢ Ui s g0 Neha; (Ascariasis) kwWk; ah dffhy;
Neha; (Filariasis) Mf@a , w Lk;mj pkhf gut yhff;fhz gglLk; GOt @ Nehaf s hFk;

m] fhup ; vdgd xw w t pJeN hkgp a (Monogenic) nflhz | xlLz z p MFKk;
,J; gytop NWgh Ljjdik fhe ggbfpd. Flyg; mf xltz z psh t hOKk;
m] fhup ; Ykogo hat ] ; (Ascaris lumbricodes) QOffshy;c Ui sgBO Neha;c z | hf pu.
, it ngdtH c Ui sgOffs;, eNehahdd nflbghNghc z T kwk; eBd ;t ophf t Uk;
tsuUffis clnfhstjd;%yk;gulfpgw . Foei jfs;mR jkhd kz z g;t p sahLk;
nghOJ Klilfs ,|fag|cheJ t hmafFs; nryy tragg;thfp\U tapNVtypthe;p
iTytyp, uj NH f>vupry; kwik;t apMoNght F Mfpit , eNeha; mwswos HFk;
Foe;JfoF VWwLk; mj pggbahd njhwmva hy; CltrrjyJ Fi wghl>fLi kahd t apW
typkwk; FiwtsurpMfpit VWwlLfpwd. NkYk;,J Flyowp (enteritis)>fyy & ;
mow p (Hepatitis) KWWK ; %r Rf Foy wr p (Bronchitis) Mf @t wi wAK; VingLj J f pw .

ah dffhy; @ (Filarial worm) vd W nghJt b mi of f ggLk; c rrudah ghdf piv gb
(Wuchereria Bancrofti) vDk; xl Lz z mhy; ah dffhy; Neha; cz thipd. kdpu s ;
eg eB ehsqgfs; kwk; eg eB KbrRfspy; ,it fhz ggLfpwd. ghyp N WghL
(Dimorphic)> FlbaPk; jdi k (Viviparous) Mfma gz i sf; nfhzt , g0t gd;
t hofi fr;Rowmpkdpd; kwk;ngz ;fAyf] ;nfhRvdw , U t JeN hkgpi sf;nfhz L
epwWmilfpd. ngz ; ah dffhy; GOt hy; i kf Nuh gNyubla yhat hffs; vdgglLk; , sk;
c apps; (Juvenile) N wWM pfggLfpdwd. , ef ,sk;capps; eg el KbrRfsy; Kj p;
cappshf tsurpi |[fpwd. Offsp;jpiraty;eag eB kz tyjjy; VwglLk; mi | gG
eg eB KbrRfsy;tPfjij] VwoljJfmd. rpUfF eg eB ersqfsy; VwgLk; mi | ggpl ;
fhz khf  fhyfss tpjgi g (Scrotum) kwhk; ghy; Ruggpsy; ah dffhy; Neha;
WgLf pw .

jdpgl I kwk; nghlr; Rf i hu gukug@a (Maintenance of personal and public hygiene)

Rf h hk; vdgJ eyy clyeyji] ghJ f hggj W Hf Ncwnf hs s ggLk;
eltbfi ffsp; njhFgG MFk; c yf Rihhu epMdjjpo; (WHO) gb Rfh hk; vdgJ
“cly; eyjijg; gukubfTk; Nehafs; guTtij jLFfTk; cjTk; #oepyfs; kwhk;
eltbfi ffsy MFk; jdgglt Rfhhk;vdgd Fspjysiffisf;fOTjysefqfis
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ntlLjys Rjkhd Milfis cLjdjy; Miptwwd; %yk; jk; cliy RjkH
gukwjy; MFk;

l\kYk;tE KWAK; gz ©ud\k; ,Iq g ji uwgFjpss fopgi W s; kwik;
F trips; Mfptw w R jkhTks NebAtfps; , yyhky; itjjhlggdk;

S
jd thhjtijwrbflwl

kKiIa ngh) ,lqgfspy; mjpkhd njhw\s mRjjk; Kk
ehk; nj hLk; xt nt U nghUs o ; NkwguggpY ks ehk; Rt hr
thgLJ”bSk;> EZ' Z appS k> mlqfAssd. nghd ,I1qfs; Rjppy
czgiw Kdpfopi wiFr; nrdW te) go; myyJ K
du; Jqu|Ia i ffis fOthtdlsf sz ehk; t i
m EﬂaW@ kwik; ¢ Ui sg0 Neha; Nghdw gy N W  nj hw
cCz kvw\k efol ; %y k; guTf owd .

gy N W nj wik; kwWk; nj hwsh Nehafi s rpgghff; flbiggljdk; Ki wlis
mwp @y ; kwk; njhog El ggfsy; VwgLss KdNdwwfs; togFfpwd. jLoGrps;
gadghL kwik; Neha; vipGjpD by jptqgfi s nraygljJjy; (Small pox) Neh a
xopf cjtmd. NkYk;, skgsi st h ks bgj Bah> eRkhkdah kwk; nllts] ; Nghdw
gyNW njhW Nehafss> jLoGepi sg; gadgljjmjhyk; kwhk; kffsplNa
tppz ut VwgljjmjhYk;fltggljjgglbssd.

Nehajji | fhggayp; mbggi | N H ghifs;(Basic Cocepts of Immunology)

Nehaj ji | fhggay . vdgd NehajjilffhgG thYJ! , gwwa  gbgghF k;

, kkz tyj; gy N W Neha ;ka;bsﬂ)k;bJeJ ek;k thfhffpvJ C st;maynghUshf
Ej oAk; #oepy Kftuspkped> cliy ghJfhf Iy, gadglLjjk; midjdJ
nrayKlwflsAk,,J Fwbf pw .

Nehajji IfhgG mi kgG ekd <clyp; ruu nraygltgiy vdp; Neh a
fRkpSfF mJd rhfkhf mi ke njhwwW Vwgl L gpl ; Neha; czthfpvu
bhf Fk; NePA$fpS fF vj pihd clyp; xILnkh; nray j pi\d

hgG vdw of fgglfmd. , jwF Neha; vjpG vdWk; ngaUz L. ,jjid
py;, yffhFk;jdi k vdW ngau, NehajjLgG vdgd mjp ,yfF jpd;

§
WwlLj J k; Ez
Neh a Cz
Nehajji |f
Fiwmpr>vspp;
nfhz tjhFk;

ek clyp; Ei oAk; Ez ffpJkpi s mopjy; mny nt s phwwy ; KWk ;
mt wwa hy ; ¢ Ut hffgglk; erRffi s nraypffr; nraj hdw gyNW Jyqfyfi
ekd Nehajji |ffhgG mi kanraygLJpr\U ,jjlf tpd ,aw fag;mogdtp

vd phY K; t;bJeN hkgam ; c yg, Ei oej may; /oyf

maynghUl fi s ek; cIy
kwnwhU mbggi | rpvggk[
nrhej nryfi sAk; NWngjpm
t JelN hk ya;ﬁ)lla nrhej %y f WSfF VJphf
czthffg jilfhgG  Fi wNehafs;
ngnghd;kahdlt WS c apbsp; maynghUIfs

Jyafiy WwgljJk;jmd; ngww vej nt U nghUS ks vj plgnghUs J}z
mi of { ggLf pw (mdbcly;> nfd; - J}z bfs).
Nehajji | fhgG kwk; ngwggl | Nef‘ajjllfhgﬁvd U ngUk; gpﬂ'fshfg,

, ayG Nehajji | f hgG (Innate Immunity):

,J capdqfsy; ,awi falhf N fhz ggLks njhwWF vjphd NehajjLf Fk;
Mwpy hFk; xtnt hU c apék; gmt pyleN ., ef Mwpiy f
Nehajji IfthgG , yfF mww hFk; ,J guej mstghd jmd;
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|d ’rLW;W yfF jdi kaww Nehajji I ffhgG myyd

KftuSfF vjphf nrayglL
,awi fahd Nehaji | fhgGv
aph S f

df;
QYN W Ez Z Fovipht ,yfF jdi kaww Ki ways> guej mst yhd
;\l?ir?;nljDWVdKftufoF viphd , ayG Nehajji I fhggo; nrayghfs; mliti z
gglLssa.

ayGNehajji lfhgGti ffs; | nraygLk; Ki ws;

ly;mi kg&x;rhugj ji | fs;(Anatomical Barriets)

1. ¢

N hy; CIyp;cst Ei oAk;Ez Z appi s jLFfm -mjd;
mkyr#oy; (pH 35 Ez Z appsp; tsurpa
Fi wifpw.

N h oggl yk; N h oap; may nghUl f s ; rofp; nf hs { o wd .
xIbfpfhstjpy; Ez Z appS 1 d; N h ofs;
Ngh baf jol wd .

2 clwiraypy;rhuej ji |l fs; (Physiological Barriets)

c ly;ntggepy , ay ghd cly; ntggepy kwivk;  fharry;
Ez fpkpsp;tsurpa ji lnrafpgwd.

Fi wej pH tap\AN Ruggp s ; Ruf Fk; mky k; (HCl) ehk; ¢ | nf hs S k;
zNh Nw) tUk;Ez Z appi s nfhyfpd .

Njp@ eLt U s; |yNh rk; gthqahth VJIDIQG‘ fhez phf nrayglL
(Chemical Mediators) | ghf Buaht pl nryRtiu; jf , dli u’nthdfs;
nJhAwgvhnry sp;it ]
ntsisaZz hy,
NehA+f p Ezf;bJ pi s
t®gFjiy vsphf Ffld

3 nryt@_qij,rrthPaei nryfs,
r huej jilfs;|] l\k

Bty ;
(Phagocutic Barriers) K Oi kahd t @CIf pmt w

4. t Pfk; rhgj | fhak; kwik; Nehaf Jkpshy; , uj frg Vwlfpgw
jilfs; Nth> mggFj e ; ntNNH N hdps ~ p i kfs; kwk;
(Inflammatory Q\H NHphdbd: Mfp Njm rkpi Qg; nghUsfi s
barriers) nfhz Lss ,L“k nt s pa W pu . , gnghUl | fs;

t®gF nryfis ghpfolt gFjpF clnrYjJfawnd.
, eepoT , yjFohaRt utop, yjnghUs;ntspaWy;
myydJ i lagRlrp ; (Diapedesis) vd W ngay,

ngwggl | Nehaj ji | f hgG (Acquied Immunity)

xU c apo ks> gmej gef>jd;t hoghsy; ngWk; Nehajji | fhghg ngwggl | Nehaj ;
iMiFllIthvdgng; NcYk;, J>xU Fwagbt Ez fkpfF vjphd cly;vjpgQd;jmd;

vji pgnghUs ; J}z b Fwagpt , yfifj; jhFk;jdi k>gytifikj;jdik>Ra
kKwWk; may; %yf$Wisf; fzl ; KwWk; Nehajji I fhgG rhugj ep dt hww ;
Mfait ,ttif Nehajji |lfhggo; rpolo; ng‘sH:k ngwagl t l\bl’ajjl|f|"gﬁ>
nrayhff Nehajji |l fhgG kw\k; kejkhd Nehajji lfhgG vd> , UngUk; gmp hf
gobfggl bssJ.

m. nrayhf{f Nehajji | f hgG (Active Inmunity)

clygsvjpnghUi s c Ut hf Ft jd; %yk; WwgLk; Nehaj j i Ifthrme;
j\d nrayhff Nemajji lfhgghFk; ,J jdp egud; Nemajpgd; Jyq

f mﬁs,
gadgljjpngwgglfmd ., J , WRy;epdt hww;nryfsm;N haw | pF t opt F

fi
f .

vj
y
f
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Nehajji | fhgG xU Nehajpj hwW myyJ jLgGep NghLtjd; tpst Hf

Hf Nehajji Iffhgts kejkhd Nehajji | ffhg(s

Nehajji I'ffhogw ;| kejkhd Nehajji | ffhoow;
nghUl fs;|ji I fhgG nghUl fs; (Vj pnghUIfs)
t pJeN hkgap ;| t pJeN hkgap ; cly
Lf ol wd . cUthffgthHy;y Kk hwhf ngww
nf hs s ggLf mw . W
t pleN hkgapi;gqfspG f i | ahl.

- myyJ vji pnghUs ;| N s @y ; , UeJ ngww

|(;ll}zLJyhy it |vipgnghUl fshy:c wyjj@ah pnd.
k\w\k rpej ghlfhgi g, J epyaww kwik; Fi wej
gh fhgi g ms pf pw .

thggray epdt hwn yg; Nehajji | fhggay ; ep dt hww ;

y.
Nehajji [Tfhgls rpw I f Nehajjllffhggg;>cll\tj
mlm nrayjmpd; jjpilfhgGc Ut ifpw.

jjilffhogys, w L $Ws;cssd. 1. nryt opNehajji | fhgG
fthgG myydJ vjpgnghUs ; '[OpNehajjl | f hgGG
f hgGG (Cell Mediated Immunity)

2 jpttopNehajji
1. nryt opNehaj j i

vipgnghUsfsp; cjt mpws nryfsp Ny Na NehAffps; mopfgglbtJ nryt op
Nehaj ; ji | fhgG vdgglk; , jwE T. nryfs; Ncf NV Ng[ fs; kwk; , awi ff; nfhyyp
nryfs;Mfpait cjtfubpwnd.

2. jpt t opNehaj ji | f hgG (Humoral Mediated Immunity)

nray hf f Nehla
I

vipgnghUlfi s cwgjjpnrad mjd; t ophf NehAffpi s mopFk; Ki wf F
vipgnghUst op Nehajji IfhgG myyJ jpttop NehajjilfhgG KddpygljJk;
nryfs; (Antigen Presenting cells) kwWk; T- ¢ jt pnryfs; Mfat wwa;Ji z NahL B -
nrythsci(,jii I fhgi g nrayhf Ffpiwd. vjpgnghUs; c wgj jp KJnfYkgpspl; rmged;
g9z gnrK;

M. kej khd Nehajji | f hgG (Passive Immunity)

fhggy > vjpnghUs; Jjz bf STF _ vjpht  vjpgnghUs ; c wy
mtrrakmy oyphle) vjpngtUlfs; c ampFs; nrYjjoglfpnd. vd
degud; jil Jyafy; tpd nrayhffk ngwky; kej Nehajji lff
ngngfle dt hww ;nryfsp; N hwwKw giy.

jjp
N >
ho(s

vY kG K[ 1 [ ap; s U j nryfs; c Ut hFk; nray Ki wf s
Rl N hgharp ; (Haematopiesis) vd mi of f ggLf .

Kiyepy kwiwk;, w thk;epy ji lffhgGJyqfyfSfiplNaahd N Woghifs;;

tvz; Kjyepy jilffhgGJdyqfyts; ,with;epy jilffhgG
Jyafyfs;

1 |[xU vjpgnghUs; J}zb Kjd;|Kjy; epyap; rejpj mN
KijyH Nehajji | ffhgG|vjpgnghUs; J}z bia , w thtJ

mi kg@d; njAHuX; nfhstjhy;myyd mLjjLjJ vjpnfhs$SKk;

it c Ut hfowd. NghJ , jji lffhgGc Ut Hf

o5
o
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; nrwd 3 Kjy; 5
epyia milfpd

ii1ffhgG c Ut i
NghJ khd J .

; msT eP !l fhyk;
,epyag;cssd.

VY KEK] & ] mjid njHue
eg el KbrRfs; kwik; kz z B hy;
nt spgljj ggLf pw .

Nehajji IffhgGJyqfyfs; (Immune Response)
jilfhgGjyafs;Kjyepyia myyd , w thk;epyi ar;rhugjjh , Uffyhk;

Kiyeby jil1{hG Jyafs; - xU NebAt{pNefajji|f{mG mi kodld:Kjd:
Kjyh njhuG nf SkN@JhJ ,jjifa Kjyepy jilffthgG ntspgglfp. , ej
jiTthgge; Nghd ji IfhgG kz tyk; vjipnghUs; Nghd ji | fhgG kz tyk; vj pnghUs ;
J}z bi a dk'thJy>m wf  vj phd VJplgnghU| S cwyjjpnrajy; kw\k;, V\.j[ahf
ep dt yiNgh rlbfis cUtHWFjy; Mfatw w mweJ nfkstpvu.
Jyaqfs; ke;kthk FWa fhyk; Kkl Lk; nrayglf$ba1h‘chssd.

hgG Jyqgfs;- xU egu kP Lk; mN NehA£fp
el IngMml. ,eNedjp; Nehajji|fhgG ep
i 1fhgG  kz tyk; c | dbak vj pgnghUs ;
JtfFfpd. vjpgnghUs; J}z bfis fzitwej rpy kszeq“wFs[\B_
gs Ml kh nryfs;cwgijpnraagglfpnd. 2 myyJ 3 eH{SfFs;, ujjj
vi pgnghUs @ ; nrud goggbahf ¢ aued Kjyepyj; Jyqfiy tp mjp
mi lfpd. vdN ,ji d Cffpdyqfs; (Booster Response) vd Tk; mi of fyhk;

,wthk;epy jil

f
epy jilffhgG Jyaqfy;
N hwM pfggltJk; Nehaj

f
j’
J

eg efa ¢ Wgf s ; (Lymphiod Organs

)
Nehajji | f g6 kztyjt'r,Nuej m| kgp(k kwk; gz @
c WgiE s ; kwWk; jffs;c ly; KOt Jk;g yMbhrlLfSFﬂ,thV«;>Kerp
kwi\k;  ngUffk; Mf@at wwy; quF, chGfs eg edla c Wfs; vd
mi of f ggLf pind .

gz ap;mbggi lag;,tw wKjyepy myyd i ka eg eBa ¢ Wgt s ; (Primary

or Central lymphoid organs) kw\k; , wz thk;epy myydJ Gv mi kg eP ela ¢ Wg' s ;

(Secondary or Peripheral Lymphoid organs) vd gmpfyrk; Kjyepy eg eBa c Wt s ;

erNgh rifsp; KerbF Nitahd #oiy togFf. ,w lhk; epy ep eBa

c Wi s ; VJplgghUs Jizbfis gbjJ mtww Kjpegj ypNh riftiSIid;

N'uffplwd gl d u; yﬂa/Ngh rlitfs; vipgnghUs; J}z bfS1d; rzilapL mtw w
mop { 1ol wd .

Kiyepy eag eda ¢ Wgff s ; (Primary Lymphoid Organs)

gwi tfsp; /NgguPal ; i g> ghv}ibfsy; vYkG k[ i [ kwhk; ijk] ; Ruggp
Nghd wi t Kiyepy em eBa c Wy shFk; ,it ygENgh riLfsp; ¢ wgjjp
njhff epyj; Nu Mfptww,; gqNwiwnd. ,ttif ymNghi ritfs; xtn
vj pgnghUs ; J}z bap; kP F do;k nfhztlt Kiyepy eg efa ch
ij[[pilej y ibNghi rl; nryfs kl Lk; l\br‘a”llfthgﬁjp\d ngww nryfshf
(Immunocompetent cells). ghY}I bf s ; B- nryfspl KiprrpvYKG K[ i [ ap k; kwWk; T
-nryfsp;Kjprrpi jk] Yk;ei | ngW o wd
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owi t fs; /NgguPa] ;i t (Bursa of Fabricius) Kjyepy emg eRa c Wgght
nraygbfepd. , it nghdfodg; A ocap;Nkwdjp;cssJd. B yrNgh rl Lfs;
NoguPa] ;i gap ;Kjprrai leJ jpt opNehaji Iffhggy;<lglfioind.

i j K] ; (Thymus)

jlilahd ,w b fdgFis nfhe | ijKk] :>khnngGFg;g|dGNKk;,jajin
Nky hf Tk; mi kedssd. ijkrp; xtnthU fJdofk; gy vz zww Ez; fJgdshy;
Mffggllssd. Ezfdgﬁls ,izogg;jRthy; Md jLogG; Rt u gobf g . xt nt hU
Ez ; fJotk; fhunlf] ; vdDPk; GN mLf;fAk nkLyyh vdDk; mf mLfi fAk;
nfhz Lssd. fhunlf] ; gFjap; | jNkh rlLfs; vdPk; Kjprrai lej T nryfs;
mlued fhe ggprde.nILyyhtg;Fi wej mstgh:i Kiprrai lah i) Nkh rlLfs;
i jNchr; vdDk; kp Kffp ° hiNkhd; cwgjjahfpd. md T nryfisj; Jiz b
mtvwwKJprma.iIarglnratp\U Kwi; ji T fhgG j md; ngww nryfsh  khwW o wd .
gjpgUtjju; njHftjjy; ,rRuggp nrayeydWmpd. mttpjjy; mbNgh ; | R
i pPH tsupw. gmej Foet|fsprk; tiiyggUtjjplubjik; ikl ; mjp
nrayjmD Il d;nray Qubpw .

VYKG K[ i [ (Bone Marrow)

VYKG k[ i [ xU em eda j@thrk; ,J vYkgd; gQR Nghdw gFjp@s;
itffgglbssd. vYKG k[i[ap; fhe ggLk; jz L nryfs; (Stem Cells). FUjpahf{
nryfs; (Haematopoietic cells) vd mi of fggLf@wd. , rpryfs; nrygopy; %yk; gyfp
ngUFk; Mwm yf; nfle Lssd. NkKYK; , it jz Lr;nryfshiN eBffdwd myyJ
NWghL mi leJ gyNW, uj nryfshh khWpwjpd;nflz ti tahf c ssd.

,wZthk;epy myyd Gvmi KT eg eBa ¢ W s ;

, w thk;epy myydJ Gv mi KT ez eBa ¢ Wo sy ; vj pgnghUs ; J }z bfs; xU
nggLJ;gglbUgthy;> mt wNehL  Kjpej  yuNghi rliLfs; vspp; tpdQm
VJthpw. kz z By>eg el KbrRfss FlythystapWMFly; gh jag; css Ngay
jpLfsslhdryfss mbdhatf s MALT (Nh o glyk;rhuej eg eHBaj;j R {s) GALT
(Fly; rhej ez eBa jffs) BALT (%rRfFoy; rhej eg eBa j®ffs) Nghdw
,quk epy eg eBa c WIS F vLJ.JfHLfsth

eg el KbrR (Lymph node)

. eg eB KbrR rsya mti uwpj Nghdw tbtjij cilad. ,it clyp; Neha;
vipgG kz tyjju;xU gFjphFk;

I\gaUJpos (Peyers Patches) ePt It tbtjjp;jbjJ fhz ggLk; xU
j Bt hFk; it ; kwWk; xU gt hEk; it kdpd; kwik; KJ nf YKG
c apps o ; rWFIy}y css Nh oia RIEFK; glyjjp; G jelJssd. Njay;
jbLfs, Nkf NWW N[ fsenldi udbf;nryfsd nryfs;kwik;B nryfs;Nghdw
gyNWtifahd Nehaji I ffhgGnryfi sf;nfhz Lssd.

| hdrgfs; (Tonsils) (mz z IhKMrgfs)xU ,i z ahd nkd; j Bt hFk;

it njhzilap; gdGwk; mi keJssd. Ihdrgfs; eg eB kz tyjjpo; xU
gFj phFk; , it nJhNWrSfva NoghuhLt | ; CJTfplwd.l\kYk,
c s; Ei oAk;ghf Buah kwi\k;i t u ; l\grdszfka;bls jLjd ew.,lfpiy\d

kz z &; (Spleen) xU ,w thk; epy emg elBa c WgghFk; ,J
tapW FopF NNy cju phdjJfF neUffkhd mi keyssd. T kwk; B
nryfis nfleltss kz z B; nrytop kwk; jpttop Nehaji | fhggy;
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, 1 Intspy; Ei ofplw J}z bia mopfpw

, eg eB KbrRfs;eg eR | pxtJJ ghUIfl S tbflb obf f

; eg el

, 1t X

, .1 zffggllssd. ehsqfshy, iz ffgglL
eg eR vdgJ nj xs p C LUt f $ba> epkwp> XI f $ba kwik; nry Y fF nts;Na
fhz ggLk; | pt [ | Bt hFk; eg eB KbrRf sid;t ophf em eB ghaed t Uk; Nghl
vj pgnghUs ; J Jz tbilb gbjJ t©®qgFnryfss>Ez ig nryfs; kwhk;
tplylkgGIa nl f;nryfs;Mfat wwy; mopf ggLfpowd.

mbdhatfs; vdgd tha@ila $i wgFjpy; (Roof of Mouth) nkd;
mz z jJfF godhys Efurpc WoG njhz i | Ald; NUkpjj; mi keJss
RuggahFk; mbdhabfss vjpnghUlfi s cwyjjp nrag njhwWF vjphd
nraYfF cjt@uppwd. nghJthf it tpiy gUtjjp; (Adolescence) Nghl

RUQf nj H qf pKjpfhyjj g ; (Adulthood) ki weg t bf plnd .

fhunl f]1 s ghuf hunl f] ; kwik; nkLyyh Mfa %dW mLfFfs; eg eB Kbrry;
cssd. ntsp mLffhd fhmlf]g B - ypihNh rlLfss Nkf NNh Ng[ fs» Ez;g
nldbi ubf; nryfs; Mfai t cssd fhnlf] fF fRo css gFjpghifhunlf] ;
MFK; , jw;vuskhd T- yigNgh rlbLfs; kwk;t pyi kgGnfhz | nldbi ubf;nryfs;
Mfpit cssd. nkLyyhp; c sgFjap; Fiwej mstghd B - ygNgh rlLfs;
cssd. nkLyyh p; csgFjpy; Fiwej mstyghd B - yjpNgh ritfs; cssd.
Mdhy; mjp; nghUkghyhdi t vj pnghUs; %yf$Wi s cngjp nrafAk; gsh kh
nryfshFk; eg eB KbrR gFjbshd fhunlf] s ghunf hunl X
t omhf ez eB KbrR gFjpshd fhunlf] »>ghufhupl f] ; kwik; nkLyyh l\th t ®qF
nryfs; kwik; nlz i ubf; nryfs; eg el tophf ; ; Jlz bfi s
fnghU _ F vnnhf nkLyyhtmi;
s ;

[

0
tbfILfpdwl. eg eB KbrRf SfFs; Ei oej vjpg
gshl kh nryfs; Ruej Vuskhd vjpgnghUl
yENgh ritfsd; vz z pif mjpubFkNghUk; i |
nrayglLj Jk; NghJk; e eB KbrRis;t Ftij njsph
nj wwa ; mwbwahFk; c InygFk; eg eB KbrRfs; gyF
t @Fk;epg eR KbrRis;fOjJ>f8 h | >fffqfs; (armpits)
gFjpsy;fre goLfpiwnd.

Nh oglyk; rhej ea eHaj; jpffs; (MALT)cz T kz tyks Rt hr
kz tyk; KwWk; rfVef , dgngUff gh jag;rmpa mst p; gu fAssd. MALT-
y; Vuskhd vz z pi fag; yNh ritfsp; ti fahd T kwk; B nryfs;
gshl kKh nryfs; kwk; NkfNWNg[ fs; Mfpait cssd. ,it Nho
vgpPma glyjjp;tophf tUk;vjpgnghUs;J}z bfi s mopfpnd.

Flyrhej ez eBaj; jffs; (GALT)N h oggl yk; rhej eg eBaj;
jffspg; xU gFjahFk; ,it Flyy; Ei oAk; Ez Z ap;, fpkpsypy;
(v pnghUs ;J}z bfs) , Ued cliy ghJfhfFk;mi kgght nrayglLf pd.

%rRfFoy; rhej e eBaj; jpffs; (BALT)N h ogglyk; rhugj
eg eBaj; R fsp; xU gFjahFk; ,it ez eBa R fshy; (Idrgfss>
eg el KbrRdfs>eag el Ez | gfs) Mffggltssd. , it EfurpFopsy;
, Ued Ei ulaby;ti uAss Rt hrg;gi japl;Nh og;glyjjp;fhz gglfwd.

Nehajji IffhgGkz tyjjp;nryfs;(Cellsof the Inmune System)
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th kz tyk; xdi w xdW rhugj gy nryfshy; MftgglL
kwik; GWMeha; fIb nryfsp; tsurp Mf[atwwﬂ)
' kdg’)dpl;,q'jjpv;css nry;nghUIfis miitiz

|

,e midjyJd tifahd nryfSKk; gFjpjmd; (Pluripotent) nfre | FUj ahf§
nryfspy; (Haematopotic stem cells) , UeJ N hdwai t ahFk; xtnthU jz L
r;bgngfs;> ntsisaZ ffs; kwk; gbslnyltfs; Mfa midjijAk;
kK; jmi dg;, ngw\ssd. vlplgnghUs J}z bfi s F woght , dkfz L
jilfhgG Jdyqfiy ntsggLJngt ylNgh rl Lfs; KIENG. , yffww
Jyqgfss vjpnghUs; J}ztbfls Kddp ggLJ.,JJy kWW< i rINh fd;

wgi jpMf@twi w, Gjjjpss gwif nts;sa ffs nraf ol nd.

nrytif nryfsp;vz z pi f t OFf fhL

, UujrpggZ fts; 4200,000-6500,000

,Uj ntsisaZ fis;

Jfsfswntsi saDffs;

yihNgh rl Lfs; 1500 - 4000

NCRNG R 1T LTS ; 200 - 950

Jfsgss ntsisaZ ffs;

ed+ Ny f s ; 2000 - 7000

NoNhg s ; 5-100

, Nehrpd hgy f s ; 40 - 500

gps I nyl Lfs; 150, 000 - 500, 000

yBENgH rlLfs;

,Ujjj¥ss ntsisaZ ffsg; Wjho 20 - 30% y@hNh rlbLfs; MFk;
, roryyp; ngUkgFjpa clfU epgglss epyay; rsma mstyhd irlNhgshk;
klbk; fhze ggLfm . B kwk; T vd ,w L tif y@mNghi rlbfs; cssd. ,Utif
nryfSk;vYkG k[ i [ag; NhdWpwd. ,jy;B nryfs; v¥kG k[i[apyNa jqfp
tswed Kjiprrpmi le)J B ypNgh ritfsh khMpwd. goidu RiwNal L kz tyjjpl;

topht clnygqFk; Rawp t Ufpiwd. ,twwy; ry ,ujjjdyNa jafptp kwwt
L bhk;epy e eBa jqfpth kww t , w thk;epy eg eBa c Wo@shd ep eR

KbrR>kz z &; Mfatwi w nrdw I fagwd. T yfNgh rlLfs; vYkG k[ i [ ap pJed
ntspaws i jk] ; mileJ Kjprrp milfpwd. KjpejTIdB nryfs; NgyN T
nryfSk; mN gFjapyNa nrdW Nudwd. yghNgh rlbfs; jafs; guge; k@
cz uwpQiqgfi sg;ngwssd. B nryfsp; Gvwguggy ; fhz gglfpw ¢ z UN wopbs ;
(Receptors) vjpgnghUs; J}z bfS1d; ,ize Tld; B nryfs; J}z fgglb>tpu h
ngUff ki ledJ gsh khnryfis cwyjjpnratpwd. gsh khnryfi s vjpgnghUi s
cwyjjpnrafpwd. ry ‘B’ nryfs; vjpgnghUi s c wgjjp nraatky; ep dt hway;
nryfshiopwd. epdt hww; nryfs;, w thk;epy jilfhgG Jyqfyfspy; (Secondary
Immune Responses) <LgLfpiwd. T y@Ngh rlbfs; vjpgnghUsfis cwyjjp
nrat jgiy. khwhf >vj pgnghUs ;J}z b Kddp ygglLj Jk; NehAtfpnryfi s mi | ahsk;
fzL mopfpwd. T nryfsp;cjtpY nryfssnfhyypT nryfs; vd , U ngUk;
ti ffs;fhe ggLfowd.

cjtp T nryfs; irINh fd; vDk; N jpnghUi s nt s pa WM pl wd .

, It NjpnghUs B nryfisj;J}z Lfpdwd. ¢ InygFk; Ry Uk; nffhyyp T nryfsh >
Njkilej nryfi sAk;nj WM fi s Ak; mopfpolwd.
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NkwEz b onryfisj;jtpid>edl NIWgpfs; kwik; NkhNDh rl; nryf S ke nry;
t ®qgfy; Kiway; may; nryfis mopfpwd. NckHNDh rlbLfs; ngua nryfsh>
Kiprrai leJk; Nkf NI Ng[ fs; vdW mi of fggLf@wd. , it Ak; may; c appi s>
nryt ©qfs;Ki wag; moggdt hFk;

vj pgnghUs ; J }z bf s ; (Antigens)

vi pnghUs ; J}z bfs; vDk; nrhyYfF , Ut pkhf nghUs; nfhssggLf pd . xdW
it jilfihgG Jygfiy cz thHFk; %yf$§Wis tgfFfpd. kwnwdW Kdduy
cUthp@a vijpgnghUS1d;tp dQik; %yf $Wi sf; Fwpfpd. nghJt i vj pgnghUs ;
Jjz bfs;vdgit fz LgbffSba jilffhgG Jyqfyfis VwgljJdk; ngua rpfyhd
%y f$WshFk; NYk; xU Fwggbt vjpgnghUs; myyJd T nry; Gv Vwg@dl d;
t pdQk; xU nghUNs vj pgnghUs ; J}z b vdggLk; NkKYK; , rnrhysji lfhgGJdlz b
(Immunogen) vdgj W , i z nghUl nryyhf gadglj j ggLf pw .

Kidi k jpnghUej vj mnghUs Jiz bfs;vdgit nryfsp; Gwuggy ;
fhz ggLk; vjpgnghUs; J}z b fshFk; it jilfihgG Jyqgfyfis
Jjz Ltjd; tpsth xNu ,d cap;befpll\h khwwgglk; ¢ Wi s ;
ephf ubf ggLf pw . (Rejection of Allografts)

jil1ffhgG J)z b (Immunogen) vdgit jilffhgG Jyqfyfis Jlz Lf$ba
xU %yf$W MFk; * hgnldfs; (Haptens) vdgit jilfhgG Jyqfiyj; Jiz Lh>
Mdhy;WfdN c Ut iffgglt Fwogbt vj pgnghUS I d;t p dQuaf$baj hFk;

vipgnghUs ; J}z bfnfjphd jilffhgG Jyqfyfis mjpubf nrafpw
N jgnghUs ; Ji z A#f ps; (Adjuvants) vd ggLk; vgiN hg; (Epitope) vdgi t vj pnghUs ;
J}z bap; nrayklp gFjphFk; NYk; ,J vjpgnghUs; J}z b epz af $ W s hFk;

ghunN hg; (Paratope) vdgd vjpgnghUs; J}z b gp z Ak; gFj ahFk; vjpgnghUs @ ;
gFjahd , J vjpgnghUs;J}z bfi sf;fz twe) mt wMd;gpz fpwd.

vipgnghUs ;Jz bfspl;ti ffs;

cUthfjjo; mbggi lay; vjpnghUs; J}z bfi s ‘GvelN hdwp vj pgnghUs ;
J}z bf s} kwik; ‘mf eN hdwpvj pgnghUs ;J}z bfs} vd , Uti fah gobfyhk;

vj pgnghUs ; ¢ Ut if Fk; j pd; (Antigenicity) vdgd xU vj pgnghUs;
Jiz b xU Fwogpt ji lffhgGJyaqfyhy;c Ut hd vjpgnghUS1d;t pdCua
mD kj p Fk; gz ghFk;

Ez Z apps» kfugj Jfsts; kUednghUlfs; kwi\k; khRgLjjps; nt sp#oyp;
, Ued t pleN H(gmni clyp;Ei otjhy mitfs; GNeN hd wpvj pnghUs ; J }z bfs; vd
mi of f ggLf pl wd jdp capqapi cIYstNa c Ut hFk; VJpgngMS J}z bfs
mf elN hdwpwpnghUs;J}z bfsth vih kdp ,ujtif vj pnghUs J}z bfs

vj pnghUs f s ; (Antibody)

vipgnghUs; J}z bf STF viphf cwyjjp nraagglk; Qi  %yf$WNs
vipnghUl fs; myyd , KANDhFNs hGy ol ; (Ig) vdggLk; , it vjdhy;c Ut hfgglfNh
mej vj pgnghUs ; J}z bNahL kI LN« t p dQuaf $baj hFk; ek; c | YfFs; NehAffps;
c wki oejTId; mtwMF vjphhk B ygNh rlbLfss vjpgnghUlfs; vdDk; Qjg;
nghUlfis cwjjjp nrafpgwd. vdN vjpnghUs; J}z bf SfF vjph B nryfs;
cwyjjp nradk; nryfs; gsh kh nryfs; vdggLk; c Ilwhrayp kwh\k; c apN j @
gz €Xi s mbggi lahf; nfhz L vjpgnghUl fs; IgG (f kkh),IgM (k@) IgAMy /[ gh3gD
(nlyth kwik;IgE (vgrghd) vd ti fggljjggltssd.
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1990 fsp; Nghunl u; (Porter) kwWk; <nlynkd; (Edelmen) Mf pahus nraj
Nhidfspg; Kbt ys , KANdhFNs hgpljol ; mbggi | mi kgG fz Lgbffggltd. , €j
vjpgnghUs ; Y t bt mi kg d; ehdF ghympmggi IL rgfgpi s nfhz tjhFk; mt wwy ;
xjj mikgd la>ePk; Fiwhd>,w L ,yFthd myyd Nyrhd rofgpS k; (L-
rqfyps) ePk; mjpkhd ,w L fdkh rgqfgpSk; Hrgfyghps) cssd.
, K%y f$wd;,yFthd rgfgps; Wjjho 25000 I hytd; %yf$W vi i aAk; (W j ho
214 mkpdh mkyk) fdkhd rqfgps; Wwjho 50000 Ihytd; %yf$W vi li aAk;
(Wj j o450 mkpdh mkpk) nfhz Lssd. ghympggi L ragfgps; i l+ryi gk (-5-S)
gp z gghy; xdwhf iz ffgglbssd. xtnthd ,yFthd rqgfgp@k; xU fdkhd
rqfg@ld; ,i z ffgglkssd. xtnthd ,yFthd rqfy@dk; xU fdkhd rqfg@l d;
, i zffgglbtssd. mN Neujp;, we L fdkhd rqfgps;xdWd;xdW,i z ffggllL
Y tbt mikgig cUthFfagwd. vdN > vjpnghUi s Hl, vdf Fwgghf o wd u;
Wy jho eLggFjays>mi rAk;f®; (Hinge) mi kggpd fd rgfgyps;ngwssd.

xtnthU rqfg@dk; (L kwk; H) ,we L Kidfisf; nfhz Lssd. xdW C-
Ki dahFk; (fhghfi] 1) kwwdW NKid myyJ mkdpdh Ki dahFk; Xy
, KANdhFNs hQyply;, wz L gFjps;c ssd. mt wwy ; khWgLk; gFj p(V) xU Ki dagk;
(Variable region) ngua ep yahd gFjp (C) (Constant Region) , dndhU Ki dapk;
mi keyJssd. nttNW vjpgnghUs; J}z bf NshL t pdG@k; vjpgnghUlfspy;
gyNWglt VvV gFjpsp; flhe ggLfpiwd. Mdhy; mtwwl; C gFjps; midj
vj pgnghUl f s Y k; xdwht , Uffdwd. vdN > xwi w vj pgnghUs @ ; xt nt hU i fapk;
css fd kwhk; ,yF rqafgpsp; V gFjps; ,iz el vjipgnghUs; J}z b
epz af $ W s; nghUeJt j N ww Fwogpt t bt k; nfhz | vjpgnghUs; J}z b gp z gG
,jij cUthFfpwd. ,jd; tpsthf xtpthU xwi woggb vjpgnghUs )Yk; , iz L
vj pggnghUs ; J }z bgp z 9G, I qf s fhe gglfpwd. vj pgnghUs ; xwi wg; gbap ;j z | Hf
, Ufff$ba ‘C gFjp vipgnghUspp;tifia epz affp. MmN Nisag; mi djJ
vj pnghUS ffhd nghd N i yfi sAk;nrafpwd.

vj pnghUs ; J}z b kwik; vj pgnghUs ;, i |t p df s; (Antigen and antibody interaction)

xU vjipgnghUs; J}z b kwik; vjpgnghUsfSffplahd tpdNa jpt top
Nehajji | ffhgdF mbggi | ahf mi kf plw . vj pnghUs ; J}z b KWWK ;
VJmngﬂJsfofplahd tpd %dW epyfspy; ellnngmiV\U Kiyepyap;
vipnghUs ; J}z b vipgnghUs; $1ti kgG c UthpW. ,wthd epyap; jpoila
nrajy; kV\N\k t Bgbt h y; Nghdw nrayfs; el IngWpwd. %dwtJ epyapy;
Vj ﬁ)gn%U; J}z bfis mopjy; myyd erir rkepyggljdjy; Mfpit
ei I ng :

vj pgnghUs ;J}z b - v pgnghs ;t pdap;, iz gGtpr:

,yttprabdd 3 fhe pshy; mi kfgdwd. ,it vjpnghUs; J}z b kwk;
vjipnghUs; ,i I Naahd neUffk; rfgpz g& myyd (Non covalent) myyd
%y f$WsplNaahd t pr kwik;vj pgnghUs ; <ugG Mf i t ahFk;

J}z bAK; vj pgnghUS k; neUf f khf nghUeijhy , 1z g6 cV\Mahf , Uf Fk;
Mdhy; mit tygppapejhy; ,izggd; typk Fiwh Uf Fk;  vj pnghUs ;
J}z bi aAk; vj pgnghUi s Ak; gpsz$bas gpz g6 rf gp 2 ggwh ng
nfhe tjhFk; kpepy tpr gpz g s> i lud;opzgGthdlu hy; Mww ;

eB tygfF gpz gG Mfad rfgpz ggww gp z gGsth xU vj pnghUs J}z ba;ni
epz af WS fFk; xU vjpgnghUsp; gpz ggpjjmk; ,ilNaahd tpdfsp;
typ kNa vj pgnghUs ; <g(s vd gglk;
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vipgnghiUs J}z b - vj pgnghUs ; t p df s
h ,uj tiffis epz apjys nj hwM
V\d oLj J k; Nh|d> maynghUlfi s fz
NH i d>rE§ Qjk; cssjh vdgi jf; f
i1 ffhG F| WT Neafsp; gz fis fz
JplgnghUs tpd ngud k;gadgLf p .

vji pgnghUs ;J}z b kw\Kk; vj pgnghUs ;t pdfsp;ti ffs;

t Bgbt hj y; (preciptin): fi vtaf$ba vjpgnghUs; J}z b kwhk; vj pgnghUs ;
Mfat WEfplNaahd tpdfs; %yk;fhz f$ba tBgbT c Ut hmw. ,J t Bgbt hff
t pd (Preciptin reaction) vdggLk; vjpnghUs; J}z bAId; t pdCueJ 1t BgbTfi s
c Ut if Fk;vj pgnghUl fs;t 8gbt hf f ps; (Preciptins) vd mi of f ggLf plwd.

jplrp mi ljy; (Agglutation): xU Jfs; jdi k nfhe { vjpgnghUs; J}z b
vj pgnghUS 1 d; tpdG.;Ak NghJ mj J fs;vjpgnghUs ; J}z bfs;jpwoi | fpw mny
jpirpmi lfpwd. ,J jplrptpd myyJd jpoi ljy;tpd vdW mi of fgglfpwl
ippi 1jiy c Ut hFk;vjpgnghUs ; Jmsp(mf@lbdn)vdggwa

NkygGrrFfk; myyJd MNkkglLjjgolt xlLjy; (Opsonization or Enhanced
attachement): xU NehAffpa xU t®@qfpnry;rpjjNh myyd t©®qfpah mopf
mi lahkpji yf; Fwhfpd . NcyGerhff Ki wap; Ny Gerhf fp (Opsonin) vdgglLk;
vj pgnghUs > NehAff@ap; nryrtty; css ¢z uy N wg\l d; (Receptor) gp z fpiwd.
gpz gG WgLjjoglt TId; t ®qgfp nryfs; (Phagocytic cells) NckyGrR nraagglt
NehA£fpi s Nehffp<uttggLf|dwd. ,jdhy;nry; t ©qFjy; mjp jmi kAld; epOk;
vdN > Ny Gerhf f k; vdgd NebAffpi s Ny Grrhf f p (Opsonin) vd D k; nghUs hy ; %b
mi lahskplL Nehajji | ffhgGnryfs;mtw w moggj W t opnrajy;MFk;

eLep yahf f k; (Neutralization): vj pgnghUs; J}z b vjpgnghUs; ,i [ Naahd
,ttpdap; Ngh) ghf Buah kwk; i t u ; Mf@at wva ; Geer Rf s ; (Exotoxins) Fwogpt
vipnghUsfs; %yk; nraypff nrag nt sphawwgLf dwd. elepyahffjjp;
vipnghUl fs; erR vjpnghUlfs; (Anti toxins) vd mi offggLfpwd. ,e erR
vi pgnghUl s ; ghf Buah GrerB myyJ Kwpj erR (Ihrhat) tpf  vjpif
t pJeN hkgap ;nryfshy;c Ut hffgglfpwnd.

j LgG kUey f s ; (Vaccines)

xU  Fwogp! Nerafnfjm nrayjmDss ngwggl | Nehaullffmgpdj,
ju$ba capaj; jahugNy jLgG kUed vdgglk; ,J mej Nehaffpkpi s xjj>
gyt 8khffgglt myyJ nrayhffkpej myyd nfhyygtt EzZapqah‘N myyJ
mt wwal ; erRBgnghUsfshfNh myyd mjd; GwguwG G khiN h , Uffyhk; | LgG
kUedfs; ekd clYfF itu ; kwk; gh‘Bqahtg;bJeJ Jd;d vtt hW ghdfh Jf;
nfhss Nz Lk; vdW fwypfpwd. ngG kUles;>k;br;rp4a ms Tfsy; nrayhffk;
ePf ggl | myydJd gyt @kh f ggl | itu ;. myyd mt wigl ; gFj i sNah
nfre bUffpwd. mJ ekd jilfihgG kz byji | vttp NehAK ; czthfh epyapy;
meNeha; f Jkppi s mi lahsk; fhe mDkjpfpd. j LgG kUe.,st xU Ki wfF
Ney;nfhffgl Nz Lk;(c aglt jLgG kUeN\AMk) VJruthme Nehaf f kps ; ekJ
cliy czikah jhFk;Ngh Nehajji Iff sPgi | cV\dpnratple

g

J
j LgG kUeJ fs; Nehaj ; f tgFfpwd. Kjys, w L h;
eJfs , st,tlfggLJ;ggLfﬂm
; t Bak; nfhet itu fs;

Lgghf
u

j
kwWk; %dwhk: ji yKi w; JLgG k
t Hakpej c apJss jLgG kUejp;
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gadgLjjgogLfpwd. (vfh jltki k> Qthski k kwik; &ngyyh (MMR) kwhk;
redki k (N uoryyh jLgG kUed .

nfhyygglt (nraypff nraj) jLoG kUedfs; vdgit nt ggk; kwhk;

wfshy; nfryyggltit myydJd nraypffk; nraagglti tahFk; vih rhyf;
Nghy peh jLgG kUeJ. Kwej erR jLgG kUeHy:> ght Bah myydJ itu tshy;
Rufgglt erRmyyd N jpnghUsfs;c ssd. Neha;njhwvd ;B tpsTfSTF
viphd Nehaji Ifhgi g ekfF mspfpwd. vfh KJ;LgG kUeJ (DPT) (njhz il
mi lgghdsffFthd;-, Uky; kw\k;, iz [ ddp.

jLgtkUed fi s Neha;j & Fk; kUej i gadglj Jk; Ki wjLgG kUeJd rppi r

X Ihftu V|’[Ll,' nf ddu 17%y; nguaki kK Nehaffhd | LgG kUei j

; ] hpjm tha; topvlLjJfpnfhssf$ba t Bakpej ca;bJss

Nghy pah j LgG kUei j I htu Mygu ;rigo;vdgt ujahupjhuy Yiap ;ghl tu

nt wehatb Mejuf] ; kwik; fhyuh Nehaffhd | LgG kUlels

fz Logbjjhy BCG jLgG kUed fhynkl ; kwi\k; Faud ; Mf pahuy ; f hr Nehatf F
vj phf 1908 Mk;Mz L gphdrp ;jahubfggltJ.

, e bhk;jiyKiw jLoG kUedfs;vdgi t NebA£fpsp; GwggugG vj pgnghUs ;
J}z bfi sf;nfhz ti tahfFk; vih fyyB ; mowpB jLgG kUeJ. %dwk; ji yKi w
j LgG kUed fs;nrawi fahh jahupfgglt Jlai kabhd Mww ; kpf j LgG kUed f s hFk;
JMLngG kUejp; rkfijma Qirpbvd;V jLogG kUed myyd kWNuUif jLgG kUeJ

j Lg6a kUeN wpnk; kWK ; Nehaj j Lgght f K; (Vaccination and Immunization)
iLgG  KUeN wnk: vdg)  Fwggpt NetafF  viphd  Nehaji Iffhgi g
WgLj Jtjwh ekd clyw;jLgGkUeij nrYjJtjhFk; Nefaijfghffk vd |>:<k1

h
hy ;

b

Nehaj Lgghf f k; vdgd j LgG kUeN wwj jmF gk ekd c lyp; Ei oAk; Nghl
mij ntspawMmpd. xU Ki w ekd Cly Nehaf nfj pif nraygl fwh\hf
meNehaf F vjphd ji | ffhggp d ekd cIy;nwa;btJ vd nghUs ; nf hs sy hk;

oJ
Fwogpb ¢ Nehaf F vijphd Nehajji Iffhgig ekd cly; CUtHFtJ
tp
hz

h
ut
t

kpfczuk ((kpf jilffhgG Jyqfs; nray) Hypersentivity (Overactive
Immune Response)

kdpusp; rpgu jkJ RMWMgwjp;css ry nghUlfSfF vjphf xtth ki a
nfhz Lssduy R\AN\GNJ;g, fhz ggLk; rg Neha; vipgG Jlz bfi s ekd cIy,
vji pnf hs S kiNgh) ekd jllffth kz tyk; kpf Jyqgfiy WglLjJtJd xtth k
vdgglLk; t kEkBa ji I fhgG qufoFf chz K hf nghUIts;xttHj J)z bfs;
(Allergens) vd mi of fggLfpwd. xU xtth k J}jzb vdgd xtth k tpdfis
WL J k; xU vjpgnghUs; J}z b MFK; xtth k J}z bf STF vLjJffh LfshFk;
JKky; fharry; (Hay fever) kwk; M] Jkh Mfai t xt{h kfF vLjJffh LfshFk;
Jkky;> fzisy; eBNhjys %fF xOFjy; kwk; Rt hrggj y; rpkk; Nghdw t

tth tpdap; mwmpbwds hFk; IgE kw)/\k; khl tnryfshy; nrayglLjjgglLk; kp f

IffrgGqufSpl xU ti fNa xtth k vdggLk; kh t;nryfshy;ntspawwglLk;
ﬂ)lkpl, KWK ; nrlJthpl Nghd w NjgnghUIfshYk xtth kK  Vwglyhk;
mdh gyhfrp ; vdgd c | dbakf WwgLk; kpf cz u hf tpdahfFk; ,J | By vd
Ki wahf >j Ppkhf kwik;c Idbahf N hdWk;mjpPp xtth k tpdahFk;

ji1ffhgG Fi wT Neha;nrayjpdwwji lffhgGJyqfs;(val] ;- AIDS)

JilfthgG kz fyjj; xdW myyd Neyhd Mfff; $Wsp; nraypgg
jilffhgG Fi wl epy VwgLfmw . Kjyepy ji I'ffhgG Fi wghlfs; kugmy; Fi wgh
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stk epy jilffhgG Fi wghifs; Neha; nj W s 5> f ] o
KWWk ; Nehajji I ffhgi g xLf Fk;kUeJfs; prtwwhy gL pw .

vat] ; vdgd ‘ngwgglt Nehajji [fhgG Fi wl rg | Nik; (Acquired Immuno
Deficiency Syndrome) vdgglLk; , eNeha; xUt wW t hoehs; jhkiE N ngwWM ; nfhz |
jilfihgG kz ty Fi wgh b NehahFk; ; J gwt p Nehayy. vat] ; Neha; (HIV) kdp
Nehajji I fhgGG Fi wlh itu ; njhwhy; WLt jhFk; ,ef itu scjtpT nryfs;
N uvenj LjJ nj v . Nehaf pJkpnj wwa ¢ jt pT nryfshy;vjpgnghUs ;c z { Hf Fk;
B nryfis Jjz|t Kbahky;Ngntjhy;,titd ;nfwWF vjphd ,awif jilffhG

eltbfiffs; Nhytp}\V\ﬁplwd kugyay gz fs; mbggllap(k>v1pnghUs J}z bfs;
N Wgh bd ; mbggllap(k> vrltp - 1> vrjltp - 2 vd Utlfahf vrltp

tifgglijggltssd.
vril t ap;mi kgQd

kdpdo; Nehajji IffhgG Fi wlh i tu ; ‘nydbitu ; Ngudjij rhuejd.
,titu] kaddZ Ez N hfptoph cvW\Neh‘Fk NghJ 100 120 nm t pt Kks
mlugj i1 kak; kwk; yphNghQj ci wi aAk; nfret Nhstbty; fhz ggLfpw.
Nkyec i wapy; gp4l kKwk; gpl20 vdw of fggLk; fpsfiNh QG Ez Klfs; (Sp1kes)
fhz ggprlwd. ,jdy i kajjgs; 3 ngua xw w o, i Muvd M s ; cssd , €]
Muvd M{SId;, uu bud] tpgN] ; nehps; |, J fhe ggLfIde N<Y K
,jD1d; GLH bNa] ; kwik; udbph egéspa] ; nej pSk; fhe gglfpwd. , jd; i kak;
Ngrp; vdw Qi ciwahy; #ogglbssdJd. Ngrp; wia nhud Nlul ; Qi
C|wxdW<cssJ

0
z
K;
|

vrl tpfljjogLjy;

ngUkghY k; Nef NhNg[ ; nryfSfFs; vrjl tp itd ; mjpk; fhz ggLf;wJ
nryijF nts;Na MW kz p Newk; KI LNk ¢ apt hOk; , ef itu s> nryYfFs; 15
elfs;ti apt hof pwd. ghlfhggww c I'ye wi>gh ptggl | egud,,u; nj N UG
nf ez | Crrb > ¢ WoG Khwnk; , Ui Vwpk; kwik; vril i pgh pfgglt jhap; %yk;
Foel jfF ngLk, Newo fljjy; vd gytopsp; %yk; vrItprJ;ggprle
Gerpsp;t o@hf N hsrh he nJthytoyah‘thrItpguthg;y

xU kdpdp; clyy; Ei oej gmF> vril tp NkfNHNg] ; nryfsy; Ei oeJ

ila Muvd)V. k ZJ,nijjpa uu ; bud] fpgN] ; nehpp; cjtahy;

; Mt hf kkwwrb nfhstpd. , € |tu]'bvdV t;bJeNkkgp nryfsp;

z e nJhMN VWwolt  nryfi situ ; Jfsfis cwyjp nraa

: th\kah/Ng[fs nj N wr@aht |tu]f|s cwgjjpnratjd; %yk;

vrIt nj hopy i y ahf nraygLf pdwd. mN Nedjpg; cjtp T

y Nghi rILffs;ﬁ)s Ei oej wvrjl tp ngUfp rejjp itu fis cwyjjp nrad

nfhsfpwd. ,tthwhf ntspej rejjpitu fs;,ujjjo;kwwcjtpT nrytlsAk

jhFfond. ,eerboT njhlujhy;tpeNhtkpp;clyp;cjtpT yhgh rl;nryfspl;

vz z pi f gbggbah Fi wa nJHqFfple. ,eerboT ei lngWk;fhyjjp; gh bfaglt

kdpUfF njhHhuw FWpa fhy fharrys> Ngjp kw\k; cly; cil ,ogG Mf @i t

VwgLfpwd. cjtp T yihNghi ritfsp; vz z pi f Fi wghbd; fhz khf gh pfgglt

kdpUfF Nehaji I ffhgG Fi wghb Wl L gyt p Nehajnj wWWF Mshpvttp Neha;
nj wi wAk;jLff ,ayh epyfF csshppfmu

vrI.tp njhwwd fzlwa vsp ,Uuj guNhid Kiws cssd. vyph
Nhid (ELISA - Enzyme Linked Immuno Sorbent Assay) vril tp vjpgnghUlfs;
cssdthvd fz Iwhdk; NhidahFk; ,J Kjyepy NhidahFk;nt] ttud;gsh;
Nhid kpTk; ekgfjdi k thagg ¢ WpLjJk; Nhi dahFk; ,J itu @; ika
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Qiqgfis fziwbpd. ,ttpz L NhldeﬁYk vrsl tp vipgnghUlfs; , ujjjmp;
, Uggd ¢ W pgLj jgglthys>meegu vr;l t pgh g F ¢ sshdt uf fUj ggLf phy;

vat] ; xU Fz ggLjj Kbah NehahFk; , eNeha; t uky; jLjJfnfhst N Kkp
t ofi wahFk; ghdfhgghd c Il Ywl Kiwlis Nhpjys ghdfhgghd , yj
MWK ws; xU Kiw kIENK Crpi s gadglLjdjysclYwp; Nghb fUjjil
Iwhi gadgljJjys Nghi j kUeJfs; gadghh jLgG Nra val] ; fllght
(National control Organization - NACO)> muR rhih mi kg s ; (NGO) KWWK ;
Rfhhu mi kg (WHO) %ykhf vat] ; tppCz ul eporrpis eljdjy;

it val] ;guljiy jLfFk;t oKi W shFk;

Raji | f gG Nehaf s ; (Autoimmune Diseases)

Raji | fhgG Neha; vdgd Ra kwhk; may; %yf $Wi s (vj pgnghUs; J}z bfs)
oopjwa ,ayh jdi kaphy; VwgLk; toffjjm khtwhd jilfhgG Jyqfyfsp;
tpsthFk; ekd cly; Ra vjpgnghUl fi s Ak; (auto antibodies) KWWk; nryerrhff T
nryfi s Ak; (Cytotoxic T cells) c wgjjpnraJd ekd jBffi s mopfpwd. ,J Nehaj;
jdi kahf ntspglt Ra jilffhgG Nehahf mwagglfpd. ,tti fay; Raji |l fhgG
Fiwh vdgd ,yfF jtwa jilfhgG JyqgfyhFk; ,jp; T nry; kwk; Ra

vji pgnghUS 1 d; t pJeN hkgap ; vj pgnghUs ; J}z bfs; tpdGpJd fz twaggllssd.
clyp; nrnys mN clyp; vjpgnghUs; J}z bfshf nraygLt J Ra vj pgnghUs;

J}z bf s; (Auto antigens) vd mi of f ggLf pl wd .

jilffhgG Nehafs; kdpdy;, w L ngUkgodfsh gobfggllssd. mit
huej kwik; ¢ WogG rhuh Raji | ffhgG Nehafs hFk; WoG  rhugj ;

C
hgGG epoTf s ; ngUkghY k; VN D k; xU Fwagpt ¢ Wo&X F v pif
vj
P

pgnghUl fs; mej ¢ Wogal; gz pi s jilrprafpwd. vih °

f Neha;>f;NJt|nl Neha; (i jdal_ Ruggp kwWk; mbrd ; Neha;
th kz ty hsthsg Raji | ffhgG epolfs;cly; KO
kh bf ; /oILtypk\AN\szLtl kugG Nehaf s ;

f1b Nehajji | ffhggay;

flb myyd j@ngUffk; (Neoplasm) vdgd fllggljj Kbatky; ngUFk;
nryfsp; $ItkhFk; flb njH ur@h tsurai | el
Mffpkpg) OwMeha; vdgglk; flbag; ,UeJ clypg; ght q ;
,  thepy flbfis ngLJanml ,eepyfF Nwwb guty;myyJ nkltH trp ;
(Metastasis) vdW ngau, gz fsp; mbggi lay; fIbfi s ngi dd; (Benign) myyd
rhj iz  flbfs; kwk; khypddt; (Malignant) myyJ GwM\eha; flbfs;vd gpofy hk;
rhjud flb vdgd fllbggljj Kbah mgupkhd tsur@i lad. Mdhy clyp; kwy
iR fis Mffpkpfh jdi kAi IitahFk; GWWNeha; flbap; nryfs; filggljj
Kbah mgupkhd tsur@i lait. Mdhy; flbag; nryfs; goes cIy|d; Kww
M NUhf f ja k hd erffoFk;gutf$baj hFk;

,ayghd nryfspg; nry; tsurp kwk; NWghi Ijy; Ngdw t  Ki wahf
fliggljjgglt newgljjgglfpwd. Mdhy; GwMNehahy; ghpfgglt nryfspy;
newgglLj Jjy; Ki w kitggLf pwd , ayghd nryfspg; ‘njhuGjil’ %yk;flLggh ww
nry;tsurpjLffgglf . Mdhy; GWMryfsy;, 99z G, yiy.,jd;tpsth>CGW
nryfs; njhu nrygstphy; vz z pi fag; mjpupd flb vdgglk; j@f; $1tji]j
c Ut HFFfpw.

xU nry; GNWnryyh‘ khwwggLkNghd mj d ; Gj[a Grggua GG
ngWdnd. ,jdhy; , ayghd vj pgnghUs ;

, ay ghd VJplgnghUs J}z bfi s ,offpwd. GNW\b
, € vjpgnghUs; J}z bfs; Nemiiilftmﬁ
GWWN\eha y ; nrytop KWWK ;
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G/\N\hryfs maynghUl fs;, yiynadgjhy;ekd clyp; Neha; vj pgG Mwpwy ; mji d
zZitwdJ Jtpl(fggLf}wJ : dhy,nryts;Kuz ghhhdg; gz pi s nrafpwd. vdN
,twiwFzgglLtjJtd r;bfyrd ;

c lwary;j BBukiw hy th ow Gwhryfi s njhu) fz
Nehajjilfthkzty;pl ;kg gz phFk; vdgd Nehajji If
N H gh bd; fUjjhFk; t J K pil > gmt F wghL  kwWk; ngwggl |

wghL Nghd
m

a
KWWK ngwggl b ji | fhgG F W huzqfshy fzfhz g
, jdhy; GMMNehat f hd ha b ubf pw . Neha;,JIIffthz
. Uf FKNgh GWV Nehaf s ; N filbfz fhe p&;

, ayghd nryfs; CMMWN\eha;nryfs ;

, roryfs; rpvaj hf Tk xNu khj pahd | Ny khwglt tbtghd c|fUitAk;
tbtjijAk; mj b i rl N hgshr hd i rI N hgs b msi t AK;
bi

ua
w
hz |

F
msi tAk;nfre tit. nf t.
nryyp:; ms T Kwi\k; mt wwd ; fnryyp; ms T t atsw;
Mf @i t xNu  kh p@ hf .| kKhWghLi lad. nryfs; rakg
nryfss nj sp H ' xOqf WV f hz ggLk;
tuprai kffgglbssd.

NWglt nry; mi kgti s [ .|,ayghd gy rpwos thaej gz i s
,ayghd nry; Gu N hwy is|,offdwd. ry nry; GyNbhw
(surface marker) nt s ggLj J f pwd. Rifi s (surface marker) mj pkhf
ntspgljJfond.

gs TWK; nryfsp; msT Fiwl>gsTWk; nryfsp; vz z pif mjpk;
NcYk; , raryyp; njsphd gshl khiNcYk; . roryfs; njspww nry;
rtthy;gobfogllssd. Rt uny;#oggllssd.

CWWNeha;ji | ffhgGrppi r (Immunotherapy of cancer)

jilfthgG rbpiria capay; rppir vdTk; mioffyhk; ,rrppirapy;
gadgljjgglk; , rrppi ray;gadgljjgglk;nghUlts;c ly;myydJ Matfjjy; (Xud
vj pgnghUs ; - monoclonal anitibodies) ¢ Ut hffgglLfpwd. , gnghUsfs; %yk;
Nehajji I fhgG mi kggol; gz pa viptfNh myyJ NckgLj j N KbAK;
GwM\ehaf nf j phd i IH‘gGrrbp; r gyNWitiffsy; Nkwnfhsgglfpd . GWM {1 bi a
clyp; ,Ue)J ePftma gw KkPk; vQrp , Uffpdw GWwWnryfi s Nehaji | ffhG
rippi rapl;%yk;ePFtJ Kffpkhdj hFk;

$IL mWt rppir< fjpt PR rppir> Njhrppi r kwik; Nehaji | f{hgG
rppi rfs; Nghdw xUqfpz ef rppi rKi wii s gogwMjhy; GwNehatF vj phd
revej gyi d ngwK bAK;

tpi yggut k; §twhd Ngh j kUeJ kwAk; kd gof f k; (Adolescence - drug and alcohol

abuse).

- Gengadjyp; njHafp Kjprrai Ijy; ' Itkhd 1219 taJ
tivghd cly; kwik; , dgnguf{ chGf ; fhy Nt pi yggUt k;
vd ggLk; NkYk; t1i yggUt k; vdgd Utunl,c ; ; %f mstyhd mjp
msT khwwgfi s WgljJk; nraykp fhyk - i FO (ez gufs)
mOjjjjphy; vsw gh ot gglk; t haggpf§ hy; i sQus; Nghi |
kUed fs; kwik; kdg; goffjjpd Vwgljjp; nfhsSk; kdepyfFj;jssggl ;
Ki wahd fyt pkwhk;tophHLiNy ,isQuis kUe.J kwWk: kdit N z | hk;
vdWnrhyyTkseykhd thofi f Ki wi a g|dgwak

kd vdgd kdjjp; kB nrayglj; (Psychoactive) kUej hFk; ,J %i sap; k@
tpdahwp xUt yd; kdk; kwk; eljijia ghipfpw. ,J ekG kzlyjjd;
nrayghil Fi wFk; kd mOjjT#fp (Depressant) MFk; kUeJfi s mjDila
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,ayghd kUjJt gadghbd; Nenffjij jtpd>mjp mst yYk; kwk; FW@a fhy
;i Intspk; xUtud; clyy> clwiraypy; kwk; c st py; Mfat wwy; gh oi g
WoLj Jk;ti fag;gadgLjJt N >Ngh j kUeJ g; gof f k; (Drug abuse) vd ggLk;

x/ gahatfs; (Ophioids)> N dgphatfs; (Cannabinoids)> N H hmyfyhalfs;
(Coaalkaloids)> gpugBiNU Lf s; (Barbiturates)> MKkgpi kdfs; (Amphetamines) KwAkK;

vyyv] b (LSD - Lysergic acid diethylamide) Mf@it nghJth ti uvai wapw
gadgljjggLk; Ngh j kUey f s hFk;

x/ gahat vdgd i ka elkG kz tyj;kwk; Fly;gh jfspy;fhz ggLk; Fwggp!
x/gahat cz N wybS1d;,iz Ak; N\gh j kUej hFk; n° umad; (Heroin) vdgd i |
mrpi ly; khu/go; vdw ntsis ew kz kww kw\k; frgghd gbf epyapyss
$ltgnghUs hFk; , J frfh nrbap; (poppy plant) GifspypleJ gppnjLffgglfpw
khugpd mrpi | Nywnk; (acetylation) nrat jd; %yk; ngwgglf o w khy go; vdgJd
mW t rppiradg; nghOJ gadgljjoglk; typkajd typ ePfp kUejhFk; ,J
ngUkghYk; gut yh gadglLjjggLk; Nghi j kUejhFk; ,J clyp; nrayghtfi s
Fi wWfFk;kd mOjjT#fpah nrayQubpw .

Ndgohatfs; vdgit Ndhgp ; ri It h (cannabis sativa) vdw ,ej@ rz y;
(Hemp plant) nrbagype) ngwgglfpw $I1E N jpnghUl fshFk; kupet hdh
(Marijuana)> f Qrh (Ganja)> " rp ; (Hashish) kw\k; rhu ; (Charas) Nghd wt wwal ; Kf f @
%y h hkhf tsqFgit ,aw fahd Ndgdhatfs; MFk; ;J ek ul fljjahd
N hgi kd; (Dopamine) fljjogLjywy; FWfht Jt1ds i ka ekG kz tyjjp; (CNS)
nrayghilj; J}z Lk; jmi dg; ngw\esjhy; mjp Mwny; kwk; kf prrp (Euphoria)
cz utAk;Vwglj Jfpu.

t vz ;| njhFj pFO (Group) Nogh | kUedfts; t p s Tfs; (Effects)

1 fsul+bfs; . i %l sap;
(Stimulants) bd; nrayghilj;
: Jugglj Jfpwnd

kd mOjjT+ips; kd>  ghgpbtNi Lfs s %I sap;
(Depressants) mi kj ptfps; nraygh i | f;
(Tranquilizers)

Nohi j kUed / typ mgp; (Opium)>khu gol ;
ephz ps;
(Narcotic/ Analgesics)

f Qrh (Cannabis) kup et hd h>f Qrh>rhd ;

Kd kUlrpkUeJfs;[Tyrd p; mky i |
(Hallucinogens) vijy; mi kL (LSD)
/ngdirfspld;
(Phencyclidine)

Nh fd; vdgd> vupNh ryk; N h h (Erythroxylum coca) vDKk; jht ug; ngau,
nflre t Nhh jhuyjd; ,i yfsype ngwygLfpw ntsis ew nghbahfFk; ,J
nghJt if N h; (coke) myyd fphf; (crack) vdggLfp . , J kdkUI rp (Hallucination)
KWAKk; gpi k (Paranoia) c sspt jtB cly; kwk; cstpy; rhuegj NhhMi s
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WgLj J fepd . mlNbhgh ngyyhN hddh (Atropa belladonna) kwhk; | H Lun (Datura)
Mfait kd kUIrpa WgLjJk;gz i gf ;nfre | kww j ht ugf s hFk;

kd mOjjk; kwk; JIffkpgi k Nghdw kd Nehahspi s Fz gglLjj gadglLk;
kUed fshd nkjjhk/gbltkpfs; (Methamphetamines) Mk/ gbt ki fs; (Amphetamines)>

ghwBNU Lf s » (Barbiturates) mi kj f\#f ps; (Tranquilizers) kKwWW\Kk; vy v] b Nghdwi t
mbf f b gadgljj ggLf o wd.

GfgbgngFk;> nky Yt j wf KWk ; %f Fgnghbahf Tk; ]
gadgLJ;ggLfrwJ ,Ujjjy; fhgd; Nkhdhfirl msit mjpuggN hl
, i ze Mfrpd; qutAk Flwggjhy clyy; Mfrpd; ng\/rfFlw Vg
, ] aks Ei uaby; kvw\k elkG kztyjjg, NFFs HWE i s V\AgL.J 'jd[k
e;Nkbd;>fh.gd;l\khdHtrL KWAK; j hu, MT @i t Gfapyagm
mlygdy; Rggbi sj; J}z Ltjd; %yk; ntspaWk; mlyd
ChiNkhdfs s, 4 ) mOjjk; Kwhk;, jaj JbgGt Piij mj

goff mbi kgghL epy kwWk;rhep y:

goff mbi kgghL vdgd xU egu;jdfF gh pi g WgLj J k; ms
Nghdw rgtw w nraaNh myyJ vijjfnfhssNh myyd gadglj
cly;rhegj myyJ cstpy;uPahd NitahFk; , ggoffk;moptjj
goffk xU egi u N|y>tE kwik; gz k; kl Lkpwp el & FLkg
,ayghd cyfp; njh ufs; Ngndw wi wAk; , of fr; nrafpd. kfprr
, Uggd Nghdij[hyrb czu';Tfshd cstpNyh ,ize ry tp
kUeJ fs;kwk;kdt g mbi kahy;Mfmait N hwMpfowd.

Ngh j kUeJdfs; kwik; kd Mfpatw w kP Lk; kP Lk; gadgLj J
css cz uNwpsp; jgF] IWd msT ghpfgglfml. goduy , e
mjpsT Ngh j kUeJ kwhk;kdt pfF kil LNk t p sQuak; ,jd;tpst
msty; Ngh j kUedfi sAks letAk VLJanf}“SS szaj
Nogh | kUeJd kwhk; kdit kpjpahfg; gadngjK;l\th mit |
cstpy;rhej rhuGepyi aj; N M pFk; vgnghOJd mrrhut s
Nogh j kUeJ ogadglLjJotu ksjsty; Ngh j kUedld; “kH bf; nf epyi ag;
ngW phy; Nghi j kUeJ gadglj Jgt uynjhued Ngh | kUe.J gadgLJ gt u;nj N uey
Nghi j  kUeij KkILN« epdffphuy, NYk; mjd; kP mtUfF njHurahd
f1togljj ggl Kbahj Vifk; WgLfsd . , ef epyMNa kfprrp ¢ z Ul (Euphoria)
vdggLk; ,eepyay; Nghij kUeij gadglLjJgtud; kdKk; cz uwrpS k; Ngh j
kUeiw;MffmkrbfgglbUka

cly; rhej rhus epy vdgd gad gljJgtud; clYfF njHurah Ngh j

' Nltgng ep yahFk; Ngh | eJ myyJ kJi t vhjJdnfhsti]j ;Bnlxj
M Jk; N\gnb mtd; myyd mtSfF “tefy; mwbwbs? (Withdrawal Symptoms)
hd W ol wd . czutpitopFoggepylamlltNH_Nth kUeJ ,yyh epyfF
Jphd jdi ki aAk;c ly;ngwW t pfpd. Nyrhd elLffk; Kjy;typgGti uwfLi kahd
kd mOjj czuT>ft|y>gjItk>g|g|gG>VL!DEY:>J}ffk|d;k>n1hz I

d gadglLjjgglLk;Nghi j kUejp;ti fi agnghwjJ twfy;mvﬁms;th\bLk;

kUeJ fs;kwk;kdtphy;cz thFKk;tpsTfs;
hj kUeJfs; kwihk; kdit vlLjJfnfhet gwF ry elpqf SfF klILN

tpsTfs; NhdWpwd. Nghi j kUeJfF mi kahdt uf s; ed wi UggJ
hyp ¢z utAk; kwk; ,dgkhi NhMWmp Fiw kaff epylaAk
S
f

yp; ;
rbtmr nraf pwd .

s kfprrpcz uf>typ ke cz ul>eljijay; khwwks , 4yj mOjjks
ks Fklty; kwik;t hef pNohdwi t ry FW@a fhy tpsTfs MFk;
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khf gadgljJjy;jPm Njji J
,twwogadgljJdgtud;cly;
i't jhgf Kbah mstpF

o> fyyly; kwk; %i sap;

tpi yggUt fhyjjw; kd gadgLjJtd ePtfhy tpsTfis VwljJfpowd.

; nfhOgi g erka jpdy; kd FWipfpd. ePt fhykhf nfhOgG

;mjp msty; kd mUeltjhYk; fyyd; nryfs; mopfgglfodwd. NcYk;

nryfs; mopfgglfpdnd. NYk; ,wej nryfsp; ,ljjp; tL jR®fs;

fyy®y; ,e tL CUt hy; “fyy8; rpjTNeha} (Liver Cirrhosis)

mj pggbahd ~mky cwgijphy; i wigr; Rtud; glyk; kJtphy;

ggl L F|WGZ Ving| toprF m”bkh‘ kdit gadgLjJtdxjajjirfis

gytE’kl lar;nrad ,jaj;jir enfsy;tL jgffis WljJfpw.,jd;tpsthf

mj b khf FbggtufoF kpf , Uj mOJ;k;> offthks ,ja jkdp Neha; kwik;

khu 1 gG Nghdw mjp mgha Nehaf Sffhd t hag¥s;mjpubfpwd. “nf huf i g; Neha?y

(Korsakoff Syndrome) vdw fLi kahd epdT FiwghlbL Neha; kdit mjpkh
gadgLj Jtjhy; VgLt pu.

i LgG Ki W s ; kwik; f | LgghL:

Ngh j  kUeJdfs; kwk; kd Fbggiptled xUtiu jLggd eilKi wap;
rhjjakhff; $baN MFk; Ngh j kUeJ kwhk; kdit ti vai wapwgadglLjJti]
jLff cjTk;ry tops;fRo juggl bssd.

;i fanSjy;

gid; gUtjjdu Ngh j kUedJfis vLff JtqFtjd; kpgngua fhez k;
mtuSila ez g s/ez gu, FOffshy;jugLk; MOj j khFk; vdN >Ngh j kUeJfs;
kwik; kd Nghdw j BFj UK; nghUl fi sj;jtmpff Nz Lnkdy;eyy ez gus; FOI t
ngwvblggd Kffpkhdj hFk;

2 ngWNwhi s ; kwhk;ez guspl;c jtpa ehjy;

ngwNwhuf s ; KwWk; ez guf s; FOt pkJed c Idbahf cjtpa ngw Kawggj hy;
mt uspkpleJ cua topHLbLjyfi sg; ngw KbAk; neUgfm kwhk; ekgfkhd
spkpJey cjtpa ngw Kawpfyhk; jqfSila gorfpdfis jBY nfhss
Ml\yhldla ngWJd>, i sQuspsftiy kwk; Fww c z uffi sffi sa

kdtp; kP Wglt cly; KWK; c z urprhuej rhﬁepyan;fhz kKht  KkJ
Fbggi j fllggljj Kbah epyNha Myf‘ hypk; myyJ kpkQr@a
kdggbff khFk; Rfhhu tyYeus; %yKk; N/rrld togFtd ,jwhd
rppi rahFk; kUJthldag,jugng erR ePFk; jptk; kwk; gw kUj Jt
trips; Mfpit $Ljy cjtp NltggNhfF cjTdthFk; QG f
abj jy; kWK; kJ Fbgglj Flwff t kgt U STF kUe fSKk;fplffowd.

3 fyt pkwik; MNy bri d:

fytp kwk; MNyhri d ¢ Ut b Fk; Neki wvahd mZ FKi ws t hofi fap; gy
rpfyfi s vjpnfhssTk;Vkhwnati sj;jhafp;nfhssTk;t opt Fffpw.

4. Mgjjhd mwhbwhi sf;fz twpy;
Nghi j ggoffjjmF mbi kahFk; MNghfi fffHLk; mwrwbi s Mrpau S k;
ngwNnvuf S k;fz twpy; mt rakhFk;
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5 njhog Ki wkwik;kUjJt cjtpa eijy;

Ngh jfF mbi kahNdhy, jgfSila gorrpdfsgppel kP nlo> jFj@s
c stpyhsuss kdey MNyhfuss mbi k kPrp WW< kW hoT jptagfs; Nghd
tbtgfsy;cjtps;fplffpwnd.

kd eyd;- kd mOj j k; (Mental health - Depression)

kd eyd;vdgJ Ra kuah jAld;$ba eyy kd epyi af;
vd gJ Jd;dl\h t Wk J kwk;j hd; ekﬁl\] rumad ek jp;
nghUs gLk; Newki wahd kdeyd; Ml\thfyaj;pI Kffm gF”aH:
egu, eyy MSi ki a gpi gy;bfpvhj kd wph eyy MNnff@j;
eltbfiffs; vgnghOJNK r%fjjp; ghili | Aks nt Fkj p aAKk;
gi lgghsuf shf Tk; kwwt U S1d;,i z eJk;thfmhis; kd eyd;
cauyJfpd.

kd mOjjk;vdgd nghJt hd kd eyf; Fi wgib MFk; ,J kffsplNa Nugj
kdepy> Mu k; myyd kfprrp Fiwl Fw cz ul myyd jd; kjpG Fi wga
mi kj pww JIFTk;myyd grapi k>Fi wej Mwwy; kwik; Fiowej ftdk; Nghdwt wi w
Wl J f pw .

md kN a Fbf huf s ; (Alcoholic anonymous)

mdhkN a Fbfhuwfs; vdw mi kgi g gy Mz Lfsh t hotp;
Fbay; %ofpej xU njhoy; mjpUk; xU kUjJt Uk; Nuey
nfjHgfpdu Fbia edMjTks kP Lk; Fbffhky; ,Ufka xUt U
nflre t ,tus;gw>mdkNa Fbfhwis; vDk; mi kgi g epht pk
cjtp Qejdu md Kjy; ‘mdhkN a Fbfhufs: vDk; mi kgG
gut pJ .

kd mOjjjjpl;mwbwhs;
1. jddkgpi f kwik;Ra kuahi ji a ,0jjy;

2 ftiy
3 nghJth kfprrpju$ba myyJ Mu kpftw wmDgt pf , ayh epy

c lwamp jpahdks Nahfh kwik; MNiHf f akhd ¢z T goffk; Nghdw t hofi f
Ki w kmquts kd mOjjjjppe) thgh cjtmhf , U Fk; clwjaprahdd
cliyj; Jlzb nruNhp; (Serotonin) kwk; vz thuygafi s (Endophins) Ruffr;
nratfpd. , e ek ul fIJ”bs kd mOjjjijf; Fiwfpwd. jporu t hot g;
Newnf hs s ggLk; c | wgaprpc Ut H Ffplwd .

c lwgaprpj ptafsy;galNf wogd >

1. Ra kqah a mjpud Fks
2 jddkgbi fi a Nckglj J ks
3mj;f>hch ththka
4. r%f nJHlﬁ  KWK; ¢ wl Ki wii s Nkkglj Jk;

mip msT ts pj khwpnk; ei | ng\Wk; ¢ WG %i s MFk; vdN , J
Lgyahd CltrrjJdfsp; csNwpk; mtrpkhfpd. Fiw cztphy;
clYfF Ni tahd CItrrj;ins toqf Kbahl. ,jdhy; ftiy
j kK Nghdw mwiwbs ;Jjz tgglfpiwnd.

clyp;
nray gl

nj H
M N | @k hd
kwWk: kd mO)j
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12 k;t FgiG
UNIT -8

Nehajji | ffhggay;
Nehajji | fhggayp;mbggi | N H ghifs;

(Basic Concepts of Immunology)

Nehajji | fhggay ;
gy N W Nehat uk rb
#oepy Kft us
nrayKi wfi s Ak;,

vd gJ i lfthgGkz tyjijg;gwma gbgghFk; , kkz tyk;
;b ;bJ f . c Il YTfFs; maynghUshf Ei oAk;

bk i cly; gadgLjjk; midjJ
J .

Nehajji | fhgGG mi
Wglj J k; Ez fpJkpS
czinpd. Neh a
nrayj pNd Nehajji |
,Jjdi Kk Flwtva>
, YIF jpd; nfhthh

; Ei oAk; Ez fJkppi s mopjy; myyd ntspawnwy; kwik; mt wwal hy ;
; nraypffr; nrajy; Nghdw gyN W Jyqfyfis ekd
o[ € nrayng.,pr/J ,lefa tpd ,awi fay; mogdtpd
o; clyy; Ei oej may; %yf$WSTfF VJphf Kl LNk
eN hkgmt vphf nrayglhJ. maynghUlfis ek; clypy;
wak; jpd; Nehajji IfihgG mi kggo; kwnwhU mbggi |
,vg[\thJ>v1pnghUs Jiz bfi sAk;jd;nrhej nryfi sAk;
Nehajji | fhgG mi kgG
r hej %yf$WfoF vj phf | Ppkhf '
| fhgG Fi whehafs;c apoljjy;, woi g Vwgljjf;$baj hFk;

ghyphifi ufsy edfsp; mkyqgfs,; Nghdw ngUkghdi kahdi t WG

; maynghUlfsh , UfFk; Ngh) jilfhgG Jyqtiy Jjz Lipwd.
Jyqfiy WwglLjJk; jmd; vejnt U nghUS ks vjpgnghUs; J}z b

igen) vd mi offggLfm (mdbclys n[di}z bfs). Nehajji Iffhg [ g
Neha;;| | f hgG kwWWk; ngwgglt Nehajji | fhgG vd , UngUk; gpdfs hfg;

3

, ayG Nehajji | fhgG

(Innate Immunity)

,J capoqgfsy; ,aw falkN fhz gglky nj W F vjphd NehajjLfFk;
Mwwy hFk; xt nt hU c apdk; got pypeN , e Mwni y ngwvbf fdwd. , ay G
Nehajjllfthgﬁ yfF mvwthk,,J guej mstyhd jpd; nfhz t Nehaj nj W
KftuSfF VJph‘ nrayglfoaw . ,tww ,yfF jdi kaww Nehajji | ffhG
myydJd , awi fahd Neha;jllffhgﬁvdf $wy|‘k

Ez Z appSfF vjphf ,yfF jdi kaww Ki wags> guej mstphd
ihwwW  KftuSfF vj phd ,ayG Nemjji lfhggo; nrayghlfs;
Lssd.

Ez Z appSfF viphd gyNWec lyi kgG kwk;c Iwiraypy;rhej jilfs;
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,ayGNehajji lfhgG-ti ffs;kw\k;nraygLk; Ki wfs;

 ayGNemajji IfhgGti fis; |

nrayglLk; Ki ws;

ly;mi kg€x;rhuej ji | fs;(Anatomical barriers)

b

1. ¢
N hy

clyp; csNs Ei oAk; Ez z pppi s
jLEf mjd; mkyr#oy; (pH 3-5)
Ez Z appsp;tsurpa Fi wifpu.

N h oggl yk;

N h oapy; may nghUl { s ; rpfp;
nf hs { plwd . xIbfnfhstjpy;
Ez Z appS I d; N h ofs;
Nghl bahf ol wd .

2 clwirraypy;rhuej ji | fs; (Physiolog

ical barriers)

c ly;nt ggepy

,ayghd cly;ntggepy kwk;fharry;
Ez {pkpsp;tsurpa ji lnrafpwd.

Fi wej pH

t apW Ruggp s ; Ruf Fk; mky k; (HCI) ehk;
clnfhsSk; cz Nh Nuwl tUk;
Ez Z appi s nfhyfpd .

Nja eLt us;
(Chemical mediators)

i yNh rk; ght Buat ol ; vj pges ;
fhz @h nraygl b ghf Buaht ol ;
nry Rt i jfufpwd. ,diungudfs;

nryfsy; itd; vjpgig

ffshy; c Ut Hfgglk; epgQy:
NehAffp Ez ; fpkbis

myyJ nry; tpqgFjiy

3. nryt ©qFjy; jilfs;

(Phagocytic barriers).

r huej

; (NKPNdhi rl Lfss

| B Css$

Ez Z appi s
fwnrubf pw .

4 tPfk; rhej

barriers)

ji1fs; (Inflammatory

mkpshy; , uj
h >
b ti kd

gh pfgglt

(Diapedesis) vd W ngay;
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ngwggl | Nehajji | f hgG
(Acquired Immunity)

xU c apol ks gmej gpb>jd;thoehsy; ngWk; Nehajji | fhgg ngwgglt Nehaj ;
j,\AiFlkfvadgng; NcYk;, J>xU Fwogpt Ez fpkpF viphd c ly;vjpgQd ;jmd;

vj pgnghUs ; J1}z b Fwogpl Pfj; ] ; jdi k> gytifikj; jdik> Ra
KWWK ; may;%yf$Wf|sf DY ; ; "iIfth rhuej ep dt hwyw ;
Mfait ,ttif Nehajji ; ; FK; ngwggl t Nahajjilfhg(?»
nrayhff Nehajji | fhgG kwk; ' fhgG vd> , UngUk; gob b
oot ggl LssJ.

m. nrayh{f Nehajji | fhgG
(Active Immunity)

lygs vipnghUi s c Ut hfFtjd; %yk; VwgLk; Nehajji | fhgG rhue
mNd  nray hf f Nara;,jllfhggth, ,J jdpegud; Netnaj pggd ; J

C

j

ng?LJ;p ngwggLfmd . ,J , W@p; epdt hww; nryfsp; NL
tp

p\U nray hf § Nehajjllfth x U Nem;njhww myydJd j
sthf c Ut hf pu .

nrayhif Nehajji Iffhggws, w L $Ws;cssd. 1. nrytopNehajji |l fhgG 2
jpttopNehajji I fhgGmyyd vjpgnghUs;t opNehajji |fhgG

1. nryt opNehajji | ffhgG
(Cell mediated Immunity)

e vjpgnghUsfsp; cjtaodws nryfsph\yNa NehA$fps; mopfgglLt J nryt op
Nehaj ;ji | fhgG vdgglk; , jwF T- nryfs;Ncf NV Ng[ fs;kwk;, aw ff;nfhyyp
nryfs;Mfpit cjtfubpwn.

2 jptt opNehajji I f g

(Humoral mediated Immunity)

vipgnghUlfi s cwgjjp nrag mjd; tophf NehA+fpi s mopFk; Ki WfF
vj pgnghUst op Nehajji IfhgG myyd jpttop Nehajji lfhglG vdW ngay;
vipgnghUs ; J}z bfi s Kddp ygljJk; nryfs; (Antigen presenting cells) kwk; T-
cjtpnryfs; Mfatwwd; Ji z NahL B-nryfs; ,jjilfhgig nrayhf Ffpwd.
vj pgnghUs ;¢ wgj j pKJ nf Ykgbs @ ; rpg(; gz ghFk;

M) kej khd Nemajji | f hgB

(Passive Immunity)

ytvif jilfhggys> vipgnghUs; J}z bfSfF  vjphf vjpgnghUs; ¢ wy
mtr;akg;y Gar# oy yJed vjpgnghUlfs; c apbFs; nrYjjgglfpwd. vd
jdegud; jilfhgG Jyqfy; tpd nrayhffk; ngwky; kej Nehajji|ff
ngwggwaJ jdhy>epdthay;nryfsp ;N wKw yiy.

VYKG k[ i [ag; ,uj nryfs; c Ut hFk; nrayKi wfi s>~ RI N hgharp ;
(Haematopoiesis) vd mi of f ggLf pw .

jjp
N >
ho(s
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Kiyepy kwik;, wz thk;epy ji lffhgGJyqfyfSffplNaahd N WghLfs;

Kiyepy jiltfhgiJyqfyfs; [ ,w thk;epy jilffhgGJyqiyfs;
xU vj pgnghUs Jz b[Kjy: epyap; _re;m mN
KjdKjyh Nahaplffth vj pgnghUs ; J}z bi a , wz th

mi kg@d; njhHuF; nfrstjhy; myyJd mLjjLiJ vjpnfhsSk; Nghl
, it c Ut hfodwd. ,J;llffi‘gGCUthU

vi pgnghUs o ; nrwd 7 Kjy; 10|vjpgnghUsp;nrwd 3 Kjy;5elfsp;
eNfsp;crrepyia milfpd. |Crr e;i)yiamilfp\u.

,ttlf Nehaji I ffhg&G c Uth |, ttif Nehaji | ffhG c Ut h
eP I Neuk;Nitgglfpw. Fi wt hd NeuNk NghJ khd J..
\/JplgghUs ms T tpuhf vipgnghUsp; msT ePt fhyk; c ay
t [[allfp‘MJ epyaypy; cssJ

eg el KbrRfs; kwk; kz z B hy; vaGk[;[ mjid njhud eg eR
nt s poLj j goLf pu . KbrRfs ;. KWK ; kz z B hy;
nt s gglj j ggLf pw .

Nehajji IffhgGJdyaqfyfs;

(Immune Responses)
« JilfhgGJdyafyfs;Kjyepyia myyd ,w thkepyi ar;rhejjhf

* yafy; - xU NehAff pehajji
yjjifa Kjyepy jil
hgG kz tyk; vj pnghUs ; J}z bi
ijpnrajy; kwik;, W atf ep dt hww ;)
cUthfFJy Mfya W mwes nfhsfpvJ ,t1if Jdyqgfy; ke
f hy k; Kkl Lk;nrayglf$ ajhf Tk;c ssd.

, w bk epy J'ilffthJ afy; - xU egu kP Lk; mN NehAffp a
Ki wahf vjpnfhsS kNghJ thk; epy jilffhgG Jyqfy; eiln
, eNeu j; Nehajji | fhgGef thmeWVtngglth Nehajji | fhgGa
c | dbah VJplgnghUs,CV\g; a JtfFfpd. vjpgnghUs; J}z bfi s
ry kzpNeWjmFsNs gy Gm gsh kh nryfs; c wgjjp nraagglf
myydJ 3 erSst,,L”JHy CSS VJplgnghUspi nrqﬂ' gbggbahf
Kiyepyj;dJyafiy tp mjp msit milfpd. ,jid Cffp
(Booster response) vd Tk; mi of fy hK;

eg eda ¢ Wyt s ;
(Lymphoid Organs)

Nehajji 1fhgG kz byjijr; Nuegj> mi kggr k; kwik; gz mprk; N Wglb gy
c W s; kwik; R fs; cly; KOt Jk; g pssd. YENH rlLfsp; Nh/vw«:>
ijrfrtp kl\_A?/\é(;mngUftk; Mf @t wwy; gqN wEk; c Wo@ s ; eg pRa ¢ W@ s ; vd
mi of f gg .

gz ap;mbggi lay;,tw wKjyepy myyd i ka eg eBa ¢ Wg s ; (Primary or
central lymphoid organs) kwWW\k; , iz hk;epy myyd Gv mi kg eP ea ¢ Wgli s ;

(secondary or peripheral lymphoid organs) vd gpifyhk; Kjyepy eg eBa ¢ Wgii s ;

yBNgh rlfspl; KjprrpF Nitahd #oiy togFfpW. ,w thk;epy ep eha

cVVgG‘s VJplgnghUs Jiz bfis gbjd mtw w Kjpej y;k[\ghrILfSId
uffplwd gol d u; y;K/l\gh rlitfs; vipgnghUs; Jd}z bfSlid;rzilapl mtw w
motb { jol nd
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Kiyepy em edla c Wi s ;
(Primary Lymphoid organs)

c gwitfsp; /NgguPa] ; i g> ghY}ibfspy; vYkG k[i[ k
Nghd wi t KJyerDy eg eBa ¢ Wy shFk; , it ypNgh rlLf
nfHff epyj; Nul Mfptww; ggNwpwl. ,tti
xt nt dWK; vj pgnghUs ; J}z bap ; kP FwaGjdi k nfhe bit.
CWngsg;ij([yailej yiNgh rl; nryfs; kl LNk Nemjllff
nryfshpwl (Immunocompetent cells) ghY}I bfspy; Bnryfspd;

k[T [apkikwWk; T-nryfsp;Kjprrpi jk] pk;ei I ngMpiwnd.

i j kI
(Thymus)

« jlilabd ,w L fJg@is nftel ijkl »>khngYk& Fg; gol GKk; , jajjpfF
Nky if Tk; mi kejssd. i jkrp; xtnthU fJgGk gy vz z ww Ez ; fJ ;
Mffgglbtssd. Ez fdgdi s ,|ngj jRthy; Md jLg&; Ry g
xtnth Ez ; fJdofk; fhulf] ; vdDKk; GN mLfl;fAk nkLyyh vdD
mLfi f Ak;nflhz Lssd. fhunl f] ;gFj[ag;ijl\kH rltfs;vdDKk; Kjprrai
nryfs; mluy fhz ggbfpwd. nkLyyh y; Fi wej mstphd Kjprrai l
i JNkhi rlbfs; fhz ggbfdwd. i jk] phled i jNchrp; vdDk; kp
T hikhd; cwgjjphimpd. md ‘T nryfisj; Jlzb mtww ij[”aula
nrafw =~ kwk; jilfhgG jmd; ngww nryfshf khwMpwd. gjolgutjj
njHftjjy;, rRggonrayeydWemw . mtt pjjy; mbNgh ;j R gj ywPHf t s uf

owej Foei jfsprk; tpiygoUtjjoujjik; ijkl; mip nrayjpDld;
nrayﬁ;f)}wJ.

owm tfsp; /NgguPa] ; i g (Bursa of Fabaricius) Kjyepy eg eBa ¢ Wygh
nrayglfmd. , it nghfodg; G oap; NkwGW jy; cssJ. B yahNgh rltfs;
NgguPa] ;i gap;Kjprr@i leJ jpt opNehaji |ffhggy;<dglfpwd.

VYKG K[ [

(Bone marrow)

vYkG k[i[ xU eg eBa jgthrk; ,J vYkgo; gQR MNhdw gFjpDs;
itffgglbssd. vYkG K[ i [ap;fhe ggLk;jz L nryfs; (Stem cells)> FUj @hf f
nryfs; (Haematopoietic cells) vd mi of fggLfpwd. , rnryfs; nrygopy; %yKk;
gyfpngUFk; Mwn yf; nfhz Lssd. NkYk; , it jz Lr;nryfshh N ePffpw

myyd NWghL mile) gyNW ,uj nryfshh khWpw jmd; nfre ti t ahf
c ssd.

,Z thk;epy myyd Gwni KT eg eBa ¢ WoglI s ;

e ,wlhk;epy myyd Gwni kT ez eBa c WogI sy ; vj pgnghUs ; J}z bfs; xU
nggLJJgglbUgthy:> mt WAL Kjpej ypgNoh riifs; vspy; tpdQm
Wthpw. kz z B> eg eB KbrRfs» FIythy;>tapANfFIy gh jap; c ss

Ngauy, jpbfsys Ihdrgfss mbdhabf s MALT (Nhi o glyk; rhej eg eHaj;
jRifs) GALT (Fly; rhuej em eBa jBffs) BALT(%rRf Foy; rhuej eg eHa
jRffs) ghdwi t , iz thk;epy eg eBa ¢c W&E S TF vLjJfHhLfshFk;

eg eB KbrR
(Lymph node)
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« egeB KbrR rpma mti uwpj MNhdw tbtjij cilad. ,it clyp; Neha;
vipgG kz tyjju;xU gFjphFk;

Nbauy, jpLfs; (Peyers’s patches) e®{ It tbtjjg; jbjJ fhe ggLk; xU
jBt hFk; it kdpd; kwik; KJnfYkG c appbsp; rOIyg; css Nh oi a
Ru Fk; glyjjp; A jedssd. Ngau jbbfs; Nkf NWNg[ fs»>nldi ubf;nryfss
nryfs; kwk; B nryfs; Nghdw gyNW tifahd Nehmaji lffhgG nryfi sf;
nflz Lssd.

Ihdrgfs; (Tonsils) (mz z ,izahd nkd;j@®t hFk; ,it
njhe i lag; gplﬁnk mi keJssd. | ; el kz tyjjo; xU gFj ahFk;
, 0t nthNfoF v”nhf NghuhlLt j ' .l\kYk ,|t c s Ei 0Ak;
ghf Buah kwi\k;i t u ;Nghdw Ez f pJkpi j Ljs

kz z B; (Spleen) xU , w thk;epy eg eBa c WgghFk; ,J tapW FopF
cjuphdjJfF neUffkhf mi keJssd. T kwk; B nryfi s nfhz Lss
B ;nryt opkwk;jpt t opNehaji | f hggy ,<LgLf|dwd

NcNy
kz z

mnghUs ' mopfEw Kjy;
eg e K er eg eB jptjJl nhUIfls t bfI b
. KNI N[ fs; WW< y;kNg rlLfs f saDffshy; erz eE’
gB\s s J . cly,K ff E)WAE fthd s;gut ;ssd. ,
dW eg eB ehs wk,lszg‘?l_ ng njsphd xsp
o[

,|Intsyag E|of|u|w Vj

fs
C LUtf$ba> epkwps> Xl f$ b WAK; nry Y f F goLk; jpt , iz 9@
' t ophf eg eB ghae; t Uk; NghJ vj pgnghUs ; J}z b

X
k; e@ eB KbrRfspl;
i's tbflb gpj t ®gF nryfss Ezig nryfs KWAK; t py i kgGIa

J
i ubf;nryfs;Mfat wny; mopf gglLf ol wd

mbdhatfs;vdgd thapi la $i wFj By ; (Roof of mouth) nkd;mz z jJfF
godhy> Efurp ¢ WG njhz { IAld; NUkpjjy; mi keJss RugphFk;
mbdhatfsy vjpnghUlfis cwyjjp nrag njhwWMF vjphd nraYfF
cjt®ppwd. nghJthf ,it tpiy gUtjjpo; (Adolescence) NghJ RUqf
nj  qf pKjpfhyjjp; (Adulthood) ki wey t phfpwd.

fhunl f] » ghuf hunl ] ; kwik; nkLyyh Mfa %dW mLfFfs; eg eB Kbrry;
cssd. ntspmbLffhd fhunlf] y; BypNgh rlLfss> NkfNlh Ng[ fs» Ez i g
nldbi ubf;nryfs;Mfait cssd. fhunlf] fF fR css gFjpghifhnlf] ;
MFk; ,jp; Vuskhd TypNh rlbfs; kwk; tpyi kgG nfhz t nldbi u bf;
nryts; Mfmpit cssd. nkLyyho; csgFjpy; Fiwj mstphd B-
yNh rltfs; cssd. Mdhy; mjp; ngnghyhdlt vj pnghUs ; %y f$ Wi s
cCwWyjp nraAk gs h kh nryfsth eg e KbrR gFjpshd fhmlf] »
; KWAK; nkLyyh gFjp tophf emg eB kp ephdkh nry¥Yk; Nghl
; KWAK; nlz i dbf; nryfs; eg el toph t Uk; vjpgnghUs;
flifodwd. ez eR Kbr;r tﬂ)L eg eB nt spaWk; NghJ ep eR,
; Ei oef ] rugnghUs;J}z bf F vjpf nkLyyh o; gshl kh nryfs;
vj pgnghUl fi s dbld; viLjJr; nryfpd. ypNh rlbLfsp;
jpudbFk; NghJ k; j i Iffhg Jyagfiy MwaId nrayglj Jk; Nthk
s; tFtij njsph fhz bep\U ttPfk Neha; nj
cInquk eg eB KbrRfs; gyFOffsh c ssd. mbffb t&Fk,
eg eB KbrRfs; fOjJ>f8h | >fffqfs; (armpits) kwk; njhi | , LfF Mfpa
gFibspy;fhe gglfpwd.

Nh oglyk;rhuej eg eHaj;jBffs; (MALT)
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WAK; rgvE , dgngUff gh jag; rMa mst; gu Assd. MALTy; Vus khd
vz z pi fay; yiiNgh ritfsp; ti fahd T kw\k; B nryfs; gshH kh nryfs;
Kwhk; NkKf NN Ng[ fs; Mfppit cssd. ,it Nho vgpPa glyjjo; t ophf
t Uk;vj pgnghUs ;Jd}z bfi s mopfpwd.

Flyrhej ea eBaj;j ®ffs; (GALT) Nhi oggl yk;rhuej eg eBaj ;| fsp;
xU gFjahFk; ,it Flygy; Ei oAk Ez Z ap; fpJkpsy; (vj pnghUs ; J}z bfs)
,UeJ cliy ghJfh Fk;mi kgghf nraygLf;wJ

_ %rRf Foy; rhugj em eBaj; j & {s; (BALT) N h ogglyk; rhuej eg eBaj;
jRftsp; xU gFjahFk; , it eg efa | hy; (Ihdryfss> eg el KbrRfss
eg eB Ez i gfs) Mffggltssd. , it Efur opspy;, UeJ Ei uaby;ti uAss
Rt hrg;gi jap ;Nh og;glyjjg;fhe gglLfp

Nehajji IffhgGkz tyjjp;nryfs;
(Cells of the immune system)

Nehaj; ji IffhgG kz tyk; xdiw xdW rhwej gy nryfshy; Mffgglblssd.
,roryfs; Ez fpdkps; kwik; GWWNeha; fl1b nryfsp; t surp Mfat wwkped
cliy ghJfHfdwd.

midjgJ tifahd nryfSk;gFjpjmd; (Pluripotent) nfhz | FUj ahff

,(Haematopotlc stem cells) , UeJ N hdwai t ahFk; xtnt hU jz L nr
ssntsisaZ ffs; kWW< ods I pylbLfs;Mfa midjijAk;c Utt
oWAs sd. vj plgnghUs J}z bfi s Fvwgglff , dkfz L
y
f

f
Jyagfiy nt s;gng:Jgi t y Nghi rl Lfs Kl LNK.
qfys vipnghUs; Jiz bfi s Kddpyggljdjy; kwhk; i rIN

atw w, q;j;p(ss gm i f ntsisaZ ffs; nrafpiwd

ss nry;nghul fs;

nryfspl;vz z pi f /ol tOf f il
, UjrpggZ fis; 4200000~ 6500000 -
,Uj ntsisaZ ffs;
JfsfswntsisaZ ffs;
y bNoh rlLfs; 1500 — 4000 20-30
NN h rlLfs; 200 — 950 27
Jfs;css ntsisaZ fits;
e\ Nug { s ; 2000 — 7000
NoN g f s ; 50 — 100
, Nnhrpd hgiy f s ; 40 — 500
gds I nylLfs; 150:000 — 500:000

yBENgh rlLfs;

c L,uUjjjss ntsisaZ ffsy; Wjho 2030% yghNgh rltfs; MFk; , roryyp;
ngUkgFjpa clfU epggéss epyapy; rm mstyhd irlNhshk; klLk;
fre gglf ). B kwik; T vd ,w b tif ypNgh ribfs; cssd. ,Utif
nryfSk; vYkG k[ i [ag; NhdWpwd. ,jy; ‘B nryfs; vYkG k[ i [ apy N
jafp tswd KjprrpmileJ B- yphNgh rlbfshf khWhpiwd. godu RMNa |
kz tyjjp;topht clnyqFk; Rwpt Uf pind.
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ctwwy s ry L UjiidyNa jafptp kwnit , wihk;epy eg eBa c Wy shd
eg eB KbrR> kz z &; Mfptwiw nrdw Ifpgwd. TygNh rlbfs; vYKG
kKfi[apftled ntspaws i jki] mileJ Kjprrp mi lfoawd. Kjpej TIdSB
nryfs; NgboyN T nryfSk; mN gFjapyNa nrdW NUfgdwd. yiiNgh rl Lfs;
jafs; gugd; k& cz N wgp Qjqfi sg; ngWssd. B- nryfsp; Gwguggy ;
fre ggLf pdw ¢ z uN wgps; (Receptors) vj pgnghUs ; J}z bfSId;,iz e Tld; B-
nryfs;dJdj}z tggl L>tputhf ngUff ki I eJ gph kh nryfl S CV\gJ;pnratmiwd
gshl kh nryfs; vipgnghUi s cwgjjpnrafpwd. ry; ‘B" nryfs; vjpgnghli s
cwgjjp nraatky; epdt hww: nryfs; , & thk; en')y jil1ThgG Jyafyfsy;
(Secondary Immune Responses) < gLfpwd. T-ysNgh rlbtfs; vjpgnghUsfi s
cwyjjp nratjgiy. khwhf> vipgnghUs; J}z b KddpyggljJk; NehAt{p
nryfis milahsk; fz L mopfpadwd. T-nryfspy; cjtp T-nryfss nfryyp T-
nryfs;vd , U ngUk;ti ffs;fhz ggLf pwd.

cjtp T-nryfss irINhfd; vDk; N jpnghUis nt s pawWW ol wd .

, Tt N jpnghUs B-nryfi sj; J}z Lfpwd. ¢ I nyqFk; Rww Uk; nfhyyp Tnryfs s
Njkilej nryfi sAk;njhwMfi sAk; mopfplnd.

Newf ™ zt nryfisj;jtpid>edl NWgpfs; kwW; NkhNdh rl; nryfS ks nry;
t ©qgfy; Ki way; may; nryfi s mopfpwd. NKkhNdh rl Lfs; ngqa nryfshf>
ij[nal | ej J k; l\kaﬂl\g[ts vd W mi of f ggLf pwd. ,|tAk may;c appi s>
nryt ©qfy; Ki wapy; moggdtth

Vi pgnghUs ;J}z bfs;
(Antigens)

* VjpnghUs;J}z bfs;vDKk;nr
jilffthgG Jyqfiy cz IhWFk; %yf$Wis tegfFfpd. kwowdW Kdduy
cUthp@a vjpgnghUS I d; dG;Ak, %yf$Wi sf; Fwhifpj. nghlthf
vjipgnghUs ; J}z bf s;vdgi t fz Lgbfff;$ba ji lffhgGJdyqfyfi s VwgljJk;
ngua rpfyhd %yf$Wfsth NcY K; xU Fwogpt vjpgnghUs; myyd T-nry; Gw
VWil d; t p d@dk; xU nghUNs vj pgnghUs ; J}z b vdggLk; NkYKk; , rprhys
jilfhG Jdlz b (Immunogen) vdgjwk , i z nghUl nrhyyh gadglLjj ggLf mw .

hyYfF , Ut pkH nghUs:nfhssgglfpd. XdW , i t
hf

KJOT ¥ THngiU]] ~ vipongfUs : JJz Bfs: vdai t  ryfse; Gigugoy
fre ggLk; vjpnghUs; J}z bfshFk; ,it jilffhgG Jyqfytis J}z Ltjd
tpsthf xNu ,d caphpSfiplNa khwwglk; ¢ WotF s ; ephfqﬁfggprwJ
(Rejection of Allografts)

ji lffhgG J}z b (Immunogen) vdgi t ji lffhgG Jyqfyfis J}ztf$ba xU
%yf$W MFk; ° hgnldfs; (Haptens) vdgit jilfhyG qufl yJ, J}z bh >
Mdhy;WfdN c Ut ffgglt Fwogpbt VJpJgnghUSId t pdCuaf$bajh

vipgnghUs; J)z bfnfjphd  jilffhgG Jyqfyfis mjpudf nrafpw
N jonghUs; Ji z Affps; (Adjuvants) vdggLk; vgiN hg; (Epitope) vdgi t
vjipnghUs; J}z bap; nraykp gFjpahFk; NYk; ,J vjpgnghUs; J}z b
epz af W shFk; ghuN hg; (Paratope) vdgd vjpgnghUs; J}z b gpz Ak;
gFjmhFk; vjpgnghlUsp; gFjahd ,J vjpgnghUs; Jjz bfisf; fz {wed
mt wMd;gpz fowd.

vipgnghUs ;J}z bfsp;ti ffs;
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e cUthfjjp; mbggi lay; vjpnghUs; J}z bfi s ‘GveN dwp  vj pgnghUs ;
J}z bfs) kwik; ‘mf eN hdwovj pgnghUs ;J}z bfs} vd , Uti fah gobfyhk;

vj pgnghUs ; ¢ Ut hf Fk; j pd ; (Antigenicity) vdgd xU vj pgnghUs;J}z b xU
Fw;g%i;tk jilftthgG Jyqfyhy; cUthd vipgnghUS 1d; t pdGma mDKjpFk;
9z 9 ;

e Ez Z apbs s kf uej
, UeJ t pJeN tkgap
vd mi of f ggLf pwd.
mf eN hd wpvj pnghUs ;

Jfsfs; kUednghUlfs; kwik; khRgLjjpbs; nt sp#oyp;
;clypy;
j
J

; Ei otjhy; mitfs@GwveN hdw vj pnghUs; J}z bfs;
appp;c |l YfFsNs ¢ Ut hFk; vj pgnghUs ; J }z bfs;
shFk; vihkdp ,uyjtif vjpnghUs;Jd}z bfs;

dpc
}z bf

vj pnghUs § s ;
(Antibody)

vj pgnghUs ;JJz bf STF vjphf c wyjjpnraagglk; Qi %yf$W N vjpnghUl fs;
myyJ , KANDRFNshGyp; (Ig) vdggLk; ,it vjdhy; cUth{ggltNh mej
vi pgnghUs ; J}z bNahL kI LN« t p dQuaf $baj hFk; ek; c I YfFs; NehAffps
csEiogTld; mtwMF vjphf BygNh rlLfss vjpgnghUlfs; vdDk; Qi g;
nghUlfi s cwygjjpnrafpwd. vdN vjpnghUs; J}z bfSfF vjph Bnryfs;
cwyjjpnraAk; nryfs;gsh kh nryfs vdggLk; c Iwnrayp kwh\k; c apiN j@
gz i s mbggi |ahff;nfhz L vjpgnghUl s ; IgG (f kh3gM(k@)IgM(My [ ghdgD
(nlyth kwik; IgE (vgryhd) vd ti fogljjgglbssd.

1950 f s |y ; Nghunl u; (Porter) kKWWK ; <nl y nkd ; (Edelmen) Mf plahusnraj Nhi dfsp;
Kbt > , KANDhFNs hgo ol ; mbggi | mi kgG fz LgpbffggltJ. , ef vjpgnghUs;
Y-tbt mi kgdd; eldF ghymggi IL rgfgpi s nfhz tjhFk; mt wwy; Xjj
mi kgd la> ePk; Fiwhd> , L ,yFthd myyJd Nrhd rqfgpSk; (L-
rqf yibs) ePk; mjpkhd , w L fdkh rqu;bSk (Hrqfgps) cssd.
, KoyfSwal; ,yFthd rqgfgps; Wwjho 25000 lhytd; %yf$W vili aAk;
(Wj jho 214 mkpdh mkpy k) fdkhd r agf yps; Wjjho 50000 |hytd; /oyf$W
vi I'i aAk; (W jho 450 mkpdh mkpy k) nfhz Lssd ghy mggi | L rqurbs il -
ryigb (-S-S) gpz gghy; xdwhf iz ffggllssd. xtnthU ,yFthd rqfpypk;
xU fdkhd rqfg@ld;,izffggltssd. mN Neujp;,w bt fdkhd rqfgyps;
xdWd;xdW ,iz ffgglLY-tbt mi kgi g c Ut i Ffpwd. vdN > vj pgnghUi s
Hol, vdf Fwgghfpdwdu W jho eLggFjay > mi rAk; f; (Hinge) mi kggp d fd
rqf yhs;ngw\s sd.

xtnt U rgf wd\k; (Lkwk; H) , ez L Ki dfi sf;nflz LssJ. xdW CKi dahFk;
(fhghfi ] vy) kwnwhd W NKi d myyJ mkdd h Ki dahFKk; Xuy;
, KANDPHFNs WGy dy; , w2 L gFjps; cssd. mtww,; khWgLk; gFjp (V) xU
Ki dapy k; (Variable region) ngua ep yahd gFjp (C) (Constant region) , d ndhU
Ki dapgrk; mi keJssd. nttNW vjpgnghUs; J}z bfNshL t p dQuk;
vipgnghUl fsy; gyNWglt V. gFjpsp; fhz gglfawnd. Mdhy; mtww; C
gFjps;mi djJ vjpgnghUl fspk;xdwhi , Uffpdwd. vdN >xw w vj pgnghUs [ ;
xtnthU ifap’k; css fd kwk; ,yF rgfgpsp; V gFjps; ,iz el
vipgnghUs; J}z b epz af$Ws; nghUeJtj wNfww Fwggbt tbtk; nfhz i
vipgnghUs; J}z b gpzgG ,1jij cUhFfpwd. ,jd; tpsth xtnpthU
xw wggb vj pgnghUs Y k;, wz L vj pgnghUs ;J}z bgp z gG, 1 gf s; fhe gglfpwd.
vj pgnghUs ; xwi wg; gbap; jz th , Ufff$ba ‘C gFjp vjpgnghUsp; ti fi a
epz apfpd. MmN Ni say; mIdJJ vipnghUS ffhd ngh) N yfi sAKk;
nrafp@wd. vjpgnghUS f{hd nghl NiyfisAk; nrafpwd. vjpgnghUs;
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Jiz bfis jpoi la nrajy; (Agglutination)>t Bgbt i Fj y; (Precipitation)> mt wwgl ;
eri r rkep ygljjy; (Neutralization) kwWk; vj pnghUs ; J}z bf spp; k@ Ny; GeR
nrajy; (Opsonisation) \ghdw gz pi s , KANdhFNs hgol ; nraf o wd .

vj pnghUs ;J Jz b kwik; vj pgnghUs 5, i It pdfs;

(Antigen and antibody interaction)

xU vjpgnghUs ; J}z b kwk; vj pg; nghUsfSffplahd t pdNa j pt
vjpnghUs ; t op Nehajji I ffhgtX F mbggi | ahf mi kf dwJ. vj pnghUs ;
Kwik;  vj bgnghUsfSffplahd tpd %dW epyfspy; ellnngpl
Kiyepyap; vjpnghUs; J}z b vjpgnghUs; $1ti kgG cUthp. , w th
epyag,jmlla nrajy; kwhk; t Bgbt hy; Nghdw nrayfs; ei | ngW o
Y%dwht J epyap; vj plgnghUs J}z bfi s mopjy; myyd erir rkepyggLJ.,J
Mf @i t ellnng[xﬂwd

vi pgnghUs ;JJz b - vj pgnghUs ;t pdap;, i z gGtpr

e ,ttprahdd 3 fhz pshy;mi kfpgdwd. , it vjpnghUs;J}z b kwik; vj pnghUs ;
, i ' Naahd neUf f ks rfgpz gG myyh (Non covalent) myydJ
%yf$WsplNaahd t pr kwhk;vj pgnghUs ; <ugG Mf @i t ahFk;

J }z bAK; vj pgnghUS k; neUf { khf nghUe;plhy,,lngcV\d h , Uf Fk; Mdhy;
mit tppapejhy;,izggo;typk Fi wth , UfFk; v”bgnghUs J}z bi aAk;
vj pgnghUi s Ak; gpz f{$ba gpz gG rf gpz ggpyh gz G nfhe |jhFk;
Kol ep y tpr gpz g s> kpepy tpr gpzgPfsy i luyd; gpz 9B
thdtbu hy; Mww ; kwik; eB t gyt F gp z gG Mf ad rfgpz ggww gp z gif s hFk;
xU vj pgnghUs; J }z bap ; epz af $WES fFk; xU vj pgnghUs ; gp z ggbj j Mk
, i 'Naahd tp')dfspl;typ')kl\h Vj ;txgnghUs;<ugGvdgng;

vj pgnghUs ; t pdfsp; gadghlfsh d:
s epz apjyy njwWpkpis fz i
i d> maynghUlfi s fztijwfm ji
k cssjh vdgi jf; fztwa cjTk;
hafsp; gz i s fth[Ak Nhid
Vj pxgnghUs tpd nqu k;gadgLf pw .

vji bgnghUs ;J}z b kwWKk; vj pgnghUs ;t psfsp;ti ffs;

 tBgbthy; (preciptin): fi vaf$ba vjpgnghUs; J}z b kwhk; vj pgnghUs ;
Mfat whfp |l Naahd tpdfs; %yk; fhz f$§ba teEgbt cUthpd. ,J
t Bgbt ff tpd (Preciptin reaction) vdggLk; vjpnghUs; J}z bAld; t pdCuel
t BgbTfi s c UthFk; vipgnghUlfs; tegbthfps; (Preciptins) vd
mi of f ggLf o wd .

jpirp mi ij, (Agglutation): X Jd; Kk nfhzt vj pgnghUs ;
vj pgnghUS I'd; t p d QAk; Nghl mJJ ; VJ pgnghUs ; J}z bfs; jpgi |f
myyJ iplrp milfawd. ,J jplrp t myyJ jpowmiljy; tpd
mi of fggLfpwl. jpwi ljiy cUthiFk; vjpgnghUs; jpsp (mf@lDb
vd ggLf pu .

Nky grrhff k; myyd NkkglLjjgglt xILjy; (Opsonization or Enhanced attachment):
xU NetAtfpa xU t@qfp nry; rpjjNh myyJ t@qafpah mopf
mi laktkhji yf; Fwhfmd. NkyGrrhff Ki wapy; NKyGerhf f p (Opsonin) vd gglLk;
vj pgnghUs > NePAff @ ; nryrtt y;c ss ¢ z u N wg@\l d; (Receptor) gp z folwd.
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gpz 96 VwglLjjoglt Tid; t ©@qfp nryfs; (Phagocytic cells) NkyGrR nraaggl
NePA£fpi s Nehffp <ffgglfawd. ,jdhy; nry; t ©@qFjy; mjp jmi kAId;
epOk; vdN > NkyGerhffk; vdgd NehAffpi s Ny Gerhffp (Opsonin) vdDk;
nghL_,IshyN;|F°ﬁ)b mi lahskplb Nehajji [ffhgG nryfs; mtwi w mopgjw t op
nrajy, ;

eLep yahf f k; (Neutralization): vjpgnghUs; J}z b - vjpgnghUs; ,i | Naahd
,ttpdap; NghJ ghf Buah kwh\k; itud ; Mfpt wwd; GrerRfs; (Exotoxins)
F wogp t vj pgnghUs { s ; %Y K; nraopf nray nt s awwggLf ol wd .
eLepyahfjjy; vjpnghUlfs; erR vipnghUl fs; (Anti  toxins) vd
mi offggLfpdwd. , e erR vjpgnghUlfs; ghf Bua GrverR myyJ Kwpj erR
("hfrhat) t pf vjphf t pleN hkgap;nryfshy;c Ut i fgglfowd.

j LgG kUey f s ; (Vaccines)

. Nehafnfjpif nrayjmDss ngwgglt Nehajji Iffhggpdj;j

j; jahugNg jLogG kUeJ vdgglLk; ,J mej

gyt @khffgglt myyJ nrayhfkpej myyJ nfhyygglt '

myydJ mt wwd; erBgnghUsfshfN h myyd mjd; GwggugG Qi khf N h

j LoG kUedfs; ekd clIYTF i : B v J o jdi

ghlfh';lf;nfhss Nz bLk;vdW JLgGkUles;>k

nrayhffk;ePfgglt myyJ gyt |tu] ymyyd

mt wvol ; gFj i s Nah nf hz bUf ekd ji lf

NehAk; ¢ z lhfh epyapy; meNsha k;bi s mi lahsk;

j LoG kUles xU Klwa Ny ; nf :

vipfhyjjy; Nehat f ks ; ek ¢

mspgi j ,J ¢ W pnrafpw.

j LoG kUej fs; Nehaj; j Loghf f

kwy\k %d Wk ji yKi vw,ngGkUles vd ngGk le

Kiy;ji yKi w jLgG kUeJ NYKk; taakpe; c apls s

Ez Z apppi sf;nfhz | jLgG kUe.J kwWk; Kwe;j

t Hakpej c a;bJss j LoG kUej p; tajhd> Fi wt hd
gadglLjjoggLfpwd. (vfh jliki k> GQthskik kwhk; &ngyyh (MMR)
rpldki k (N unryyh jLgG kUed .

(nraypff nraj) jLgG kUed fs;vdgi t nt ggk; kwik; geKi wf s hy;

[ myyJ nraypffk nraaggltl t abhFk; vih rhyf; Nghy;bthLgG

erR jLgG kUejy> ghf Buah myyJ ity fshy; Rifggll erR

NjgnghUsfs cssd. ,it Neha; njhmva; | B tpsTfoF vj pid

Nehaji | fhgi g ekfF mspfpwd. (vfh KjjLgG kUeJ (DPT) (njhz il
mi lgghdsffFthd;-, UKy;kwk;, z [ ddp.

, e bhk; ji yKiw jLogG kUedfs; vdgit NebAffpsio; GwggwG vj pgnghUs ;
J}z bfi sf; nfhz ti tahfFk; (vfih fyyH; mowp B jLgG kUeJ. %dwk;
ji yKi wjLgG kUedJfs;nraw fahf jahubfgglt Jlai kabd Mww ; kpf | LgG
kUeJ fshFk; jLgG kUej ol ; rkEjja Qi rpbyvd;V jLgG kUed myyd KWN Ui f
j LogG kUed MFk; (gh k; 10y st hf t sffggllssd)

jLoGG kUeJdfi s Neha;j B Fk; kUej hf gadglLj J k; Ki wjLgGkUeJ rppir
vdggLk; Ihftu vitu; n[dduy 17/9%y; nguaki k Nehaffhd jLgG kUei j Kjd;
Kiyg:jahpjhu NghypahjlLgG kUei j (nfhyygglt Ez Z appi s nfle t jLgG
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kUeJ) THIR N hderhyf; vdgiu jahpjhu tha;, top vijJfnfhssf$ba
t Bakpej Caszs Ngfvrbhh LgG kUei j 1Htu Mygu ; rhgo;vdgt u jahupj hu
Yiap ;gH tu (18%5) nt we fb>Me;th] kwik; f hy th Nehafthd j LgG kUejfi s
fz Lgpjjhy BCGjL G UeJ fhynkl; ka\k;Faud;Mfmahdv;fM\IerafF vj phf
1908 Mk; Mz L rthW ahupfggltJd.

j LoG kUelN wink; kwi\k; Nehaj j Lgghf f k;

(Vaccination and Immunization)

* jLogG kUeN wpk;vdgd Fwggbt NehafF vjphd Nehaji Iffhgi g VwglLj Jt jwihf
ekd clyp;jLogG kUei j nrYjJdtjhFk; NehajjLgghffk; vdgd xU Fwggpt
viphd Nehajji lffhgi g ekd cly; ¢ UthFtjhrk; NehajLggh fk;
jLoG kUeNwy jmf gk ekd clypy; Wglk; ¢ z i kahd khwnwgfi s
JLgGkUejfs Neha;f Jkp S f F vj phf nray@Qued Neha;fpkps; Fwpj
jftyfs;epdt hww Hf gj[aggpr\U ,jdhy;, w thtJd Ki wahf meNekaprkpek
clyp; E|oAk Noh tpub mij ntspawMpd. xU Kiw ekd cly;
Nehafnfjphf nraygl fwhfhz thy; meNemaf F vjphd jilffhggpd ekd
clyngwM ptJ vd nghUs nf hssyhk;

kpfczu k (kpf jilffhgGJdyqfy;nray)

Hyprsentivity (Overactive Immune Response)

kdpuspy; rgu jkJ RWMGW jp; css ry nghUlfSTfF vjphf xtth kia
nfhz Lssduy RWAGW jy; fhz gng ry Neha; vipgG J}z bfis ekd cly;
vipnfhs S kiNgh) ekd i lffhgG kz tyk; kpf Jyqfiy WglLjjtJd xtth k
vdggLk; t kkEkBa ji I fhgG qufoFf;chz khd nghUlfs; xtth k J}z bfs;
(Allergens) vd mi of fggLfpwd. xU xtth k Jjzb vdgd xtth k tpdfis
WL J k; xU vjpgnghUs; J}z b MFKk; Xtth k J}z bfs;ekd cliy milej
ry netbfspg; xtth tpdfs; nfhgfp Wjh mi kkz p Newk; ti u ebffpd.
kfuej Jfsfss JIRfsp; css rpz z Pbs; (Mites) kwk; Gerpsy; fhe gglk;
rgti f erR Qij qf s; Mf @i t nghJ t hd xtth Kk J}z bf STF
vihj JffH Lf shFk; Jkky;fharry; (Hay fever) kw\k; M] J kh Mfp at xtt h kfF
vLj Jffh LfshFk; Jkkysfz tsy; eB Nhjys> %f F xOFjy; kwik; Rt hrggj  ;
rpkk; Nghdwi t xtth k tpdap; mw;Ew;bska IeE kwWk; kh tnryfshy;
nrayngjgng; kpf jilffho6 qufyfspl ti fNa xtth k vdgglLk;
kh t; nryfshy; ntspawwgglk; b tkpi; kwv\k; nrd Nhdo; Nhdw
N”gnghUIfshYk xtth kK Vwylyhk; mdhi gyh‘[ﬂ);vdgd cldbahfldV\k/;thrk;
c a

i
"
kpf czuhf tpdahfFk; ,J jBuy vd Ki wah > jPpkh Kkwhk;
N hdWk;mjpPp xtt h k t pdahFk;
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ji 1ffhgG Fi wl Neha;
nrayjpdww ji 1 ffhgGJdyqfy;(val] ;- AIDS)

th kz tyjjo; xdW myyJ mjweNcyhd Mfff$Wsp; nraypgghy;
Fiwlh epy WgLfw. Kjyepy jilffhgG Fi wghLfs; kugay ;
chzqfshy WgLfmd . , wz thk; epy jilffhgG Fi wghLfs; Neha;
nfjwMss fjom t PR> nryrpjfFk; kwWk; Nehajji Iffhgi g xLfFk; kUeJfs;
Mf@at wwhy ; VwgLf pw .

e wval] ; vdgd ‘ngwgglt Nehajji lfhgG Fi wl rg t Nk} (Acquired Immuno
Deficiency Syndrome) vd ggLk; , efNeha; xUt W t hoehsy;j hkhi N ngwM ; nfhz |
jilffthgG kzty Fi wgh b NehahFk; , J gwl Nehayy. vat] ; Neha; (HIV) kdp
Nehajji [fhgG Fi wlh i tud ;njhwhy;VwltjhFk; ,ef itu scjtpT-nryfi s
NuepjLjid njhiMpd. Nehafplkp njwwma cjtp Tnryfshy; vjpgnghUs;
czIihFk; B nryfis J}ztI Kbahky; Nght jhy; ,titu ; nj WMF vjphd
, aw f Jllffth eltbfiffs; Nhyt AW pwd. kugpy; gz Xs; mbggi | apfks

vipnghUs ; J}z bfsp; N W bd; mbggi lagrks> vrl tpl> vrltg vd
, Ut f ahf vril t pti fgngjggI LssJ

vril 1t pp; mi kgia

e kdpdp; Nehajji lffhgG Fiwl itu ; ‘nydbitu : Nudjij rhejd.
ytitu] kpddZ Ez Ne iffptoba ¢ wWehf Fk; Nghd 100120 nm t pf Kk
mluej i kak; kwik; ygNghQj c i wi aAk; nflzet Nhstbty; fhz ggLf pu.
Nkyc i wapy; gp4l kwik; gp120 vdw of f ggLk; fpsfnfh Qj Ez Kl fs; (Spikes)
fhe ggprlwd. ,jd;i kajjg; 2ngqa XW w , i 0o Muvd; Vifs; cssd , €]
Muvd VftS 1d; qbu] bLhd]qugN] neh ps; ,|ze.J f e ggprlwd NcY K;
,jDId;G\ltha] ;ka\k;LpgheRispb] ;neh‘;bSk fhz ggLfdwd. , jd;i kak;
N grp; vdw Qi c i wahy;#oggltssJ. Ngrp;ciwia njhued Nyl ;Qj
ci wxdWk;cssd.

vrl tpfljjggljy;

e ngUkghY k; Nkf NUNg[ ; nryf SfFs;vrl tpitu ;mjpk;fhe ggbfp. nry¥YfF
nt spa MW kz pNewk; kI LNk c apt hOk;, ef itu snryYfFs;15enfs;tiu
c apt hof pwd. ghJfhggww c lyc wi> ghi pfgglt egud; , uyj njhus nf bz |
Crpsy> ¢ WoG khapk; , uj Vwnk; kwik; vril it p ghrbfgglt j hap; %yk;
Foei jfF VwgLk; Newo fljjp; vd gytopsp; %yk; vril tpfljjggLfpw.
Gerpsp;t ophf N h>rh hwz nj hLJy toah‘thrI tpoultjpiy.

xU kdpdp;clypy;Ei oej g|wF>vr,I. pNf NUANg[ ; nryfsy; Ei oeJ jdDi la
]

bvd Vvt f khwwbd; nfhsfpw. |, it ;bvdV t pJeN H(gpnryfspl bvd, I d;
, 1z e njhwW Vwglt nryfls itu ; Jfsfis cwgjjp nraa itffpd.
, 1 hW l\kah’l\g[fs;njHu”aﬁ itu fi cwyjjp nratjd; %yk; mit
vril 1t pnjhoprhi yahf nraygbfdwd. mN Nedjp;cjtpT ygNgh rlLffs®Ds;
Ei oej vrjl tpngUiprejjpitu fis cwyjjpnrad nfhsfpwd. ,tt hw
ntspej rejjpitu fs; ,uyjjjo; kww cjtp T nryfi sAk; jhFfowd.
,eepol njHujhy; tpeN kgap; clyy; cjtp T yiNghirl; nryfsp;
vz z pi f gbggbahf Fi wa vz z pi f gbggbahh Fi wa njHgFfpw. , eepoT
ei IngMc;fhyjjg;ghpfgglt kdpUfF njHugy FWa fhy fharry>Ngj pkwik;
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cly; vil ,o096 Mfpit WlLfpwd. cjtp T
Fi wgh bd; fhz khf gh pfgglt kdpUfF Nehaji
NehajnjhwWMF  Mship vitp Neha; njhw wAk;
c sshipphfwhy

vrltpnjbwwp d fz twa vspa ,Uuj guNhid Kiws;cssd. vyph Nhi d
(ELIS - Enzyme Linked Immuno Sorbent Assay) vr;l t pvj pgnghUlfs;c ssdt h vd
fz twhk; NhidahFk; ,J Kjyepy NhidahFk; nt] {tul; g|sH Nhid
kpTk;ekgf jdi kK thagj ¢ WpLjjk; Nhi dahFk; ,J ity pi,l ka Ggqfl S
fztwhpd. ,ttpz b Nhidfsgk; vritp vjpgnghUlfs; ,umm , Uggd
c W gL j ggl t hy >meeguvril t pghi gE F c sshdt uf fUj gglf phi

vat] ;xU Fz gglLjj Kbah NehahFk; , eNeha;t uky;jLjJfnfhs
t ofi wahFk; ghlJfhgghd clYwl Ki wi s l\gh pPjys> ghl
KhWWWKi wfss>xU KiwKkILNK Crpi s gadglLjdjysclYw @d;
ciwis gadgLjJjys Ngh j kUeJfs; gadghh jLgG- Nrpa va
mi kg3 (National control organization - NACO)> muR rhuh mi kgd s ;
cyf Rhhu mikgGg (WHO) %ykh vat] ; t pg&z ul eporrpi
Nohdwi t val] ;guljiy jLfFk;t oXi W shFk;

Raji | f hgG Nehaf s ;

(Autoimmune diseases)

Raji | fhgG Neha; vdgd Ra kwhk; may; %yf$Wi s (vj pgpghU J}z bfs)
gopjwa , ayh jdi kaphy; VwgLk; t of fjjpf khahd i |fhgG qufytspi
tpsthhk; ekd cly;Ra vjpgnghUl fi s Ak; (auto antibodies) kwWWK; nryerrhff T
nryfi s Ak; (Cytotoxic T cells) ¢ wgj jpnrad jdi kahf ntspglt Ra jilffhG
Nehahf mwagglfpd. ,ttifag; Raji lfhgG Fiwghh vdgd ,yfF jtwa
jilthgs JyagfyhFk; ,jg; nry; kwk; Ra vjpgnghUSId; t peN tkgap ;
vj pgnghUs ; JJz bfs;tpdGpJ fz twagglbssd. clyp;nryfNs mN clyp;
vj pgnghUs ; J}z bf shf nrayglLt J Ra vjpgnghUs; J}z bfs; (Auto antigens) vd
mi of f ggLf ol wd .

hgG Nehafs; kdpdp; ,
i kKWWK chG rhuh Raj i
epoTlfs; ngUkghYKk;
, ] ¥; Ra vj pgnghUl f s ;
JLhaL t Pf Neha;>f|zbu
uwggp ¢ Worhuh kz ty
ngplwd.v.fh. &kh bf;%lt_ y

f1b Nehajji |f{hggay;

(Tumour Immunology)

flb myyd jpngUffk; (Neoplasm) vdgd flbLgglLjj Kbahky; ngUFK; nryfsg;
$1tkhFk; fIb njHurah tsurpile) ,ayghd jE{i sAk; Mf{pkogJ
GWM\eha ; vd ggLk; flbay;, UeJ clyp; kww ghfqf STFk; gutp, wz thk; epy

fibfis Wagljgfond. ,eepyfF Nww giy; myyJ nklth thrﬂ>
(Metastasis) vd W ngau; gz fsp; mbggi lag; flbfi s ngi dd; (Benign) myydJ
rhjhwz flbfs; kwk; khypddl; (Malignant) myydJ GwWeha; flbfs; vd
gopfyhk; rojhiz flb vdgd flblggljj Kbah mgupkhd tsur@i ladJ. Mdhy;
clyp;kwvjBRffi s Mffpkpfh jdi kAi | ai t ahFk; GWN\eha;fl bap;nryfs;
fliggljj Kbah mgupkhd tsur@ilait. Mdhy; flbapg; nryfs; goeJ
clyp;kww MNiffakhd jRffS fFk;gu f $baj hFk;

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




APP' LD

ENTR
CHENNAI

,ayghd nryfsp; nry; Kwik; NNWgh i Tjy; Nghdw t Ki wahf
fltggljjoglt newgljj gg . Mdhy; CGMANehahy; ghpigglt nryfspy;
newggLj Jjy; Kiw ,aygm nryfsgsnjhlua jil’> %yk;
boggh ww nry;tsurpjlL dhy; Gwhryfsy;, g9z G, yty. , jd;
tpsthf>GMNnr fs;njh tplhy vzzrb;fag mjpupy flb vd ggLk;
JBSILjD cUthfFfin

Vj ;bgnghUs J}z bfi s
, €] V] ;bgnghUs J}z bf s ;

, maynghUlfs; , yi ynadgjhy; e
jtpffoglfmd ., jdhy; nryts;
z ggljJtJ rpfyhdj hFk;

GNWnryfls nfjhu fzfk pJ mopg
; gz phFk; vdgd Nehajji | ff
Kjpl>gwmpFi wghl kwik; ngwg
, fzie pQ; jpd; Fiwpw.
: haj; jilffzfhz pg; jpd;
Uf FkiNghd GWV  Nehaf . fIlb NhWJ fthz;gG;
mw;Ew;ath

GMWNeha;j i | fEfhgGrppi r

(Immunotherapy of Cancer)

jilffhgG rppiria cappy; rppir vdTk; mioffyhk; ,rrppirap;
gadgljjgglk; nghUlfs; cly; myydJ Matfjjy; (Xud vjpgnghUs; -
monoc | onal antibodies) ¢ Ut hf § gprde , gnghUs fs; %yk; Nehajji | ffhgG
mi kggol; gzpa viplfNh myyd gj;Nh KbAk; GMWWN\ehaf nf j phd
ji IfthyG rppir gyNW tiffsy; Newnfhesgglfp. GWMflbia clyy;
UeJ ePfa gF kPk; vQrp, Uffdw GMMnryfi s Nehaji IffhgG rppi rap;
%yk;ePFtJ Kffpakhdj hFk;

$IL mWt rppir> fipt PR> rppir> Njprppi r kwik; Nehaji | f{hgG
rppi rfs;Nghdw xUqfpz ef rppir Ki wii s gogwh jhy; GWNehaf F vj pid
rpej gyi d ngwKbAk;

Nehaji | ffhggo;gad;jU t hagtts;

- muR kwk; jdphy .kUj;thid sy
gltjhupSfF vzzww NiythgEs; |,
Ez z papi> Nehaji | ffhggays Mat f Nehajll
tthk>kmvanghUe;ij;Nem;jiIffhgg[a
jilfhggpy; fz Neha;ji | fmgrayHLgGFp
levf31||fhggyay nJHughd gadjU t hag{ts

f
f
y

,ayghd nryYfFk;kwk; GWhryYfFk;, i | Naahd N Wghifs;

, ayghd nryfs; CGMMWNeha;nryfs ;

,roryfs; rmaj i Tk; xNu kh pahd |ngua khWolt tbtyhd c IfUitAk;
tbtJ;jAk mjp i rINhgsh msitAk; Fi wt hd i rl N hgs hr msi t Ak;
nfhz fit nfhz tit.

nryyp; msT Kkw\k; mtwwd; tbtk; nryyp; msT tbtqgfsypy; khWghLi | ad.
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Mfai t xNu kh p@hf
njsp hd
tuprai kffgglbssd.

c ssd

. nryfss

jBRffsH

nryfs;turai kgG xOqf WV fhz ggLk;

N Wol t nry; mi kg{fi s

,ayghd nry; Gy N hwv R bfi s

marker) nt s gglLj J f pwd.

cilad.
(Surface

,ayghd gy rpoGG thagp gz (Fis
,offpwd. ry nry; Gy N hww R bfi s
(Surface marker) mj b khf
ntspgljJfowd.

o8 TWK; nryfsp; msT Fi wl. NYKk;

,roryfs; njsphd
gbbfggltssd.

gs h kh

rtthy;

gs TWk; nryfsp; vz z pif mjpk;
NcYk; ,roryfs; npjspww nry; Rt uy;
#oggl Lssd.
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UNIT-9-kdp eyDk;Ez Z awbs ;

ghf Bmhfss> GQi rfs; GNNHNNWNh hry ghrpitu fssitu ; %yfk; (viroid)
kwiAk; gp vahdfs; (Prions) Nghdwi t. Ckpp; c apay; kz tyjjp; Kff@ $Ws;
MFk; gadju$ba gyti fahd Ez Z appps; kdphs@; eyt hotpy; ngUk;
gaf MW dwd. , it kz > eR fw\st gqFfs; k\w\k,Jhtuqfsrﬂ clyts;clgl
vyyh ,1qgfspk; guupcssd. ghf Bhah kwy\k GQi r Nghdw EzZa;b;bs tsh
Clfjjp;tshey S$Itkhf thogit.,f$ltqfi s nt Wk;fz fsh\yNa ghtf ,aYk;
kdphH SfF edi k gaf Fk;ry Ez Z a;b;bi S g; gwwp, dpfhz yhk;

t PL gadgh Lg;nghUlfsy;Ez Z apys ;

mdwh t hot gpsehk;jahpFk;, lypNh r>ghyh [ fflb>japsNahfh s>gprej khi>
nuil b>t dph Nghdw gy ¢ z Tg;nghUl fsy;Ez Z apips ; kwk; mjd;t p snghUl fs;
gadglLjjggLf@wd. N fbf; mky ghf Bhah Lactic acid bacteria) vdW nghJt hf
mi of f ggLk; Nyf N hNgryy] ; mrtN IV gy ] ; (Lactobacillus acidophilus), Ny f N lNgrgy ] ;

Ny f b] ; (Lactobacillus lactis) kwW\K; ] tnugN hEhff] ; Nvfb] ; (Streptococcus lactls)
l\grdwt gad; jUk; Ez Z apps; (G\lhgl\hkb)tlflar rl‘ijlt , 0t i wi g
kwik; c z Tggh j ag;Neha;c z tHFk:Ez Z appsp;t shrp a fIngLJprlwd

ghyp; t sUk; Nvfbf; mky ghf Bhahifs; ghyy; css ghy; Qijij nrhpd Nrpg;
vDK; japhf KhwMmpd. J}a ghyp; c i w (inoculums or Starter) (m) %y Ez Z apps;
N foglk; rops T japy; kyyad; fz ffy; NvfNhWNgrgiy ,d ghfBhahffs;
cssd. mD$ykhd nt ggep yap; (40°C), it vz z pi fay; ngUfp gh y japhf
KhwWMpd . ghiy tp jaby;mjp rjjhd fhxg mkyqgfs;kwk;i tltkpfs;cssd.

gt gNahbf ; (Prebiotic);, it ehyrjJss czty; css $lbgnghUlfs;
MFk; edi k gafFk; Ez Z appso; tshrrp aAks nrayjm dAk; , it
Jiz Lf gwd.

G\lhi gNahl bf ; Probiotic): , it gad; jUk; Ez Z apfs; MFk; ,tw w
czZk; Nh Flytho;, Ez Z apfs; tpjjapiltjhy; myyd
Glggbfogltjhy;gy clyeyd;rhhgj edj kfs;Vwglipwnd.

ghf Bahffi sg; gadgLjjpgh y nehpf i tggjd; %yk; Nahfh ; kwik; mjd; Ji z
nghUshd  yHbf; mkpk; Mfpit cwyjjp nraagglfpiwd. | tnugNhHf] ;
nj Nk i gy] ; (Streptococcus Themophilus) kwhk; yh NHNgrgy] ;5 gyNhb] ;
(Lactobacillus Bulgaricus) Mf@i t > ghy; Qijij ci war; nratJld; ghyp; css
yhENH r> yhbf; mkykh Tk; kM g@wd. Nahftbd; R tfF / kzjjpF mjy;
css mrpthybi ° L fhz khFk;

ay t|fahj Ritfs; kwik; mi kgff sy ; c Ut Iif f ggLk; ghy nghUs
j d; %YyKk; cUthffg fpvJ ghy h
J>;nkry epyfF Kkhwagglt ghy; j b j whf uddl (
: s g; ]
hf yy

ghyh 1 fflb>
b cwjjrp;
vd D k;
Jtjd;
n

| f
nne d
1
ugN

hd
fl
] t)
hf> ci wej | bgnghUi ; opp J vLj mOj
. yhNHH{] sy NH\lgr ]
ha ; cjtdahL gy tif

j
m) ] i

Re
3
ahd ghyh |f

w; Fwoght ,ephty; nghJth gdR (Paneer) vdgglLky G p
Ib gadgljjgglLf md. nfhrbf i tjj ohyp; vYkpir rhWs tpph (m)

jFej mkyqgfs; NhJ ghiy jpar; nrag gdR jahhdfgglfpw.
G\nghl’d ghf Bhak; n~ kkhdp a (Propionibacterium shermanii) vdw ghf Bhah ¢ wgj j p
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nraAk; mjpggbahd fhhgdsi I-Mfi] L jhd; cwijjp ]tp; ghyh Ifflibfsy;
fhz gglk;ngUj i sfSTF fhe khFk;

,lyp kwk; Nh r kht nehpfr; nratjwyANh eh | KP nrdbunat] ;
(Leuconostoc mesenteroides) vdw ghf BnmKks mN Nghy; nui b jahhggi W& gad gLk;
khi t rfNbhi kr] ; nrihp pplah (Saccharomyces cerevisiae) (mLki d <] 1) vdw < t Lk;
neh pfr; nrafpwd. FSfNhH ; nehpjypd; N\gh) c Ut hFk; vj; Myf" hy; kwhk;
fhgd;-i 1l - Mfi] L Mfait khl Gpgiwhd fhe pshFk; neh pj kh ypleJ
nui b jahpFk; Nghd fhhgdsd | -Mfi ] Lk; vig; Myf™ hYk; nt spaW jhy; nud b
nkdi kahf Tk;Ji sfs;epkgaj hf Tk;fplffpw.

xwW w nry; Qj k; (SCP):

Ez 1 1 gUy

Z ol
hd wt Wi N h (m
cz h N

(m) g
eJ prka Qijij t
h vLjJf; nfhssyhk; ,it Kk
h Tk;gadgLjjyhk;

; ngUhf
; o]

c

wE

lgfsp;cwyjj@;nghlUlfsy;Ez Z atps;

adgLjJk; vz z w KkjpCkpf nghUl fi s c Ut hf § Ez Z apps ;
9 gLf piwd. gdqfs>c amyvj pgnghUl £ s> fhix mkyqfssmkpdh mkyqaf s >

Sy Cc app vhomghUs > xw w nry; Qi ke neh pss> | Bualbfss jLgGrps »
Nghd wi t njhoprhi yfsy; jatptgglfpwd. njhoprhi yfsp;

mip mstg; cwyjp nraa ngh@m nehpydfs; (Fermentors)
N i Wd.Nitahd msT frmi w clnrYjJk; trjp nt ggk; Kwk; mky
fh.;'jd K (pHmsTfi s epft fPpFk; mi kgG NkKYks msTfF mj pkhf epkgpt opk;
Ez Z a;b];foﬂ'gnghUi s ntspawk;trjpMfaptwi wcila %ba captpdf;fyNd
, eneh pydhFk;

c apx vj bgnghUs ;¢ wgj j p

c ap; vj bgnghUs ; vdgi t Ez Z apbshy; c wgj j pnraagglLk; N jgnghUl fs; MFKk;
,J Fiwej nrwys Nehha czthFk; gw Ez Z apppsppl; tshhrpa jLIfNh
myyJ nfhyyNh nrafk; c ap; vjpgnghUs; vdgd "c ambF VJphdlt" vd
nghUs gLk; , i t >gdsf>%i sggly mowpnjhz i | mi lgghdsrpggp ; (f pej p>nj O
Nehas fhr Neha; Nghdw NehaftSfF rppi raspfg; gadgbf gwd. ] tnugNhl kr ;
vdw c ap; vj pgnghli s nryfkd; N f] Nkd; (Selman Waksman) vd gt h; fz | wej b
mJ kil Lkgw 1943 Mk; Mz by; c apy vj pgnghUs; vdw nrhyi yAk; Kjyg; mt h;
gadgLjj g hhy

1. Ez Z ap; gi fi k (Antibiosis): NePAz | f Fk; Ez Z appi s nfhytJd c ap
vj bgnghUs pl ; gz ghFk;

. gyjuglt Nehatis czihff$ba ghfBmahfis vipJ guej
nray wwss c ap; vjpbnghUsfs; (Broad Spectrum antibiotics)
nraygLfpowd.

. FWpa nrayhwwYss c afy vjpnghUsfs; (Narrow Spectrum antibiotics)
Fwogpbt Nehafi s N hwM pFk; ghf Bhief; FOffi s KkILN vjbJ
nraygLfpowd.

ngdpyp; kUei ] gadglLjJtjy; css nghm ,1h kPz N K|
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(Hypersensitivity) MFK; , jdhy; Fklfys>t hejp
, WRay;,uj ems mogfs; Ngdw t Vwglf
nrat jwhf kUjJt h Nehahsap; Kd; i fapy;
Fi wej kUeij nrYjJthh Nefahser kUe;
kUed nrYjja ,ljju;rpeJ mhogG VwglLk; Ne
Kd; Kffakh nra;J nfhss Nz ba Nhid,

mnyf] hz th; /gs kpg; (Alexander Fleming) | nli gNy hf hf i f (Staphylo cocci) ghf Bhah
owva Munarrp a Ncwnfhz bUej Ngh) rhahf RJ';k,nraagg h fzzjlL xdw;
grir GRQir tshejpgg jAK; mjidr; Rww ] nli gNyRWhif tsuKbatpgiy
vdgi jAKk; fzihh mjw fhe k; mej GQiragpe cwyjjphd N jpgnghUs;
vdgi j Ak; mt hy mwej hh; 1926 y; mej N jgnghUSfF ngdppp; vd W mt h; ngahbt hh;
,JN mth fz Lgbjj Kjy; cap; vjpg; nghUshFk; ngdpyak; neld NILKk;
Penicillium motatum) kw\; mjwk fhe k; mej GQjragpe) c¢ wyjjmahd
N j gnghUs ; vdgi j Ak; mt by mwej hhy 1926 y; mej N jpgnghUSfF ngdpyp; vdW
mt hy ngahpthhy , JN mth fz Lgbjj Kjy; cap vjpg; nghUs hFk; ngdpy pk;
nel N I't k; (Penicillium notatum) kw\; ngdppypk; fp uNhH 8k; (Penicillium
Chrysogenum) vdw G rfs;ngdpypd c wgjjpnratpwd. , J ghf Bhah nfhyymh
nraygll ghf Bhaht o;nryRt hc wgjjpaj;jLifpd.

ePt el {SfFg;gw vhd] |;nrap; (Earnest Chain) kw\Kk; N ht hhi. gi\Ns hhp (Howare
Florey) Mfpahty ngdpyp; kUei j MNkgLjjp mij NYk; tRaKila cam
vj bgnghUs hf  khwwol h; Mi fahy >, kkUeJ "kUeJdfsp; uz B (Queen of Drugs) vd W
mi offggLfml. ,ef kUeJ ,wihk; cyfghghhy; fhakilej tBEfSTfFg;

gadglLjjggltJ. ngdpy; kUed fz Logbggmi i /gs kg nrap ; kwk; ghs hp Mf @
%t Uf Fk; 1945 Mk; Mz L Nehgy;ghi? t oqfggl t J

nlloi rffgp; (Tetracycline) vdgd guej nrayhwwss ghf Bnahffsp; tshrpa
kKl LgLj J k; (Bacteriostatic) ¢ a; vj pgnghUs ; MFk; ,J Ez Z appsp; Qi cwjjpa
jLEfp. ] tnugN b kr] ; MhdahNgrad] ; vdw ghf Braht y pleJ g nj Lf f ggl |
FNshnl I hi rfsp; vng jhd; nllh |rfspi tifiar; Nhej Kjy; c am
vj bgnghUs ; kUej hFk; ] nugN hi krp ; vdw guej nrayhwYss (Broad Spectrum)
c ap; vj bgnghUs ; j ahhpt gglf . , ef kUed nghit b fphk; ghrpbt ; kwdik; f phk;
nef I bt ; gnf Bnahffi s Fwgght i kf N hghf Bhnak; bAghFNshrp i ]  (Mycobacterium
tuberculosis) mopfpEw . VvhpNh krpgs FNshNhi krppds> fpu ] pah gyt os
epah krp> nfdhi krgys ghrpurg; kwk; ,J Nhdw gy c apyjbgnghUl fs;
Ez Z appspy;, UeJ gbpnj Lf{gglfpwd.

c apx vj pgnghUs ; vj bg63 j pd ; (Antibiotic Resistance):

ght Bhmh t nfhyt]j h (m) mjd; tshrpa jLiJ eMJtjwNh c Ut hfgglt
c ap; vj pgnghUi stypk , off nradAk;jm d gh Bhah ngWk; o _

NghJ ¢ ap; vj pgnghUs; vipgd jmd; epofpd. ,J nghd Rihhyjpfhd |Pp
mrRW jyfsy; xdwFk; cap vj pgnghll fspl; jt _ gadghl- kKwik; ms Tf F

mj pkhd gadghL Mfpit c ap; vj pnghUs; vj pgQ3 j d KLffphfpd. NKYk;, J
Nehrkhd KLFEp pfmd . NeYk;, J Nchrkhd nj b § LgG f1 Lgghl %y Kk; ep of pw .
maf Phdfgglt clyey ty¥Ydha; ghedi vap; Nghy; kI LN« ¢ apy vj pgnghUi s
gadgLJ; Nz Lk; c ap; vj pg; nghUS_ffhd vjpgld ;j di ki a ghf Bhah ngwiMt rbthy;>

ﬂx'VJmngHJshy gthhaht vipid nrayglKbtjgiy. vdN ghf Bhah jdid
ngumb nf hs { o wd

guej nrayhwwYss capy vipgnghUlfis tp FWm@a nrayhwYs c ap
vipgnghUl fSTN mjp KdDhok mspfggbfm. Vnddy s mi t p\k KWWK ;
Jyyakh Fwogpt Ez Z appis FwptjJ (m) ,yfF ltJJ jhFt N A
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meEz Z apbsy; vipgGjmd; ¢ Ut hFk; t hagi gAk; Fi wifpd. ,diwa epyap;
gu yhfg; gadgljjgglt tUk; gyN'W cap vjpgnghUl S tF vjpgQG jmd; ngww
gnf Bnaj ;j &t i s '#ggh gf i (Super bug) vdw nrhyyhy; mi oggh

nehj pf i tffgglt ghdqgfs;(Fermented beverages):

goqfhyemHN Ez Z apps » Kffakht < tLfsp» kdghdgfshd xap>gR-tp fp
pkwAK; Lk; c wgj jap;gadghby;cssd. ,tww; xaplfs;vdgi t goi kahd
hy nghd tlfath <]th|s gadgLJ;pgorrwvvpd neh pf i tggjd;
%yk;, gghdqfs;jamhpfgglfpiwd. nel pjyp;c ap N ja@y; nrayKi wis; kwik;
mjd;ei | Ki wgadfi s gwwgbf Fk;gdKi w mwp @y ;i rkhy[ p(Zymology) vd ggLk;

gl bah tpsT (Pasteur effect) vdgJ neh pjy; epot @; kP Mfrpd;
Vwglj Jk:ji lap:;tp st HFk;

rffhNuh knr] ; nrhp ppla  (Saccharomyces cerevisiae) nghJt if Gkahal; < | ; (Brewer's
Yeast) vd mi of fggLfm . ,ijg; gadgljjpkhyt; myyJd khT epwej jhdpqfs;
kKwik; gourk; Nghdwm wi w neh pfr; nray gyNW kdghd tiffs; cwgjp
nraaglLfpwd.

xam; kwWk; gR Mfad fharrptbjjy; ,yyhky; jambfgglfpwd. Mdhy; tp fp
gphej pkwilk; uk; Mf @ad neh pjy; kwhk; fharrpt bjjy; Ki way;jahhpf ggLf o wd.

jphlir wjij nehpfr; nratjd; %yk; xap; c wgj jp nraaggLf pd . xap ; kwk;
xap; cwyjjpnrapk; Ki wi s gwna mwp[anF <d hy i p (Oenology) vdW ngah;
pH;r uwk; gyNW tifahd rffhNh kr] ; nrippda %yk; neh pfggl L
Myf hy Hf kth\ggprU rp g xap ; Kwk; nts;s xapl;vd ,we b tif xapfs;
cssd. rpgG xapfSfF er;pH;r gadgLjjgglf . ry rkak; mjd; N hy;
Kwik; jz LIS k; NhJ xap; jambfgglfpd. ,jwk khah nts;s xapifs
ntsis (m) fUejphlirapd; gorrhwwy pled klIbLk; jahdfgglfmd N hy; kwik;
jz Lfs;, jp;Nhfgolt jpiy.

rffhNbhi knr] ; fhyng[ drp ; (Saccharomyces carlsbergensis) (m) rffhNuhi kr] ;
nrhpppla  Mf@i t Kisfflba ghyp khylt; jhdpqfis gbif K hwWE pw .
rffhNuh knr] ; nrhp pNa %y k; nel pf 1 tffgglt fUKkG myyd fUKG; rbffi u
f UKG rhwwy ple) Nebahf Wk; ¢ wgj jp nraagglbfmd. tp fp vdgd xU
fharrpt bflba kdghdkhFk; , J rffhNuhi kr] ; nrhp ppa %y k; neh pf
tffgglt jhdp $k;%yk;c Ut hffgglfmw.

gieR vdg njddejmhp; xU ry gFjpsy; ghkghakhf gi d kwhk; nj

gh sap; rhwuyple) nehpjy; Kiway; jahpfgglk; ghdk; MFk;

, gghdkhdJ njdid kujp; ntbffh ghsiaj;jlbtjd; %yk; ngwggLf

xU G Jz hrrpj Uk; ghd khFk; gi dku gj ePufmrrpgdqugglt myyJ gi dnty
jabpfoglf p . Nfhpfgglt gjeRmi rt ww #oypg;ry kz pNewgfs;, Uf Fk;ng
mjy;,aw fahf css < thdd nehpjy;tpdag; <gLtjhy; fs; (Toddy) vdw
kdghdk; cUthmpd. ,jp; 4% Myf hy; cssd. 24 kzpeyjmwf g fss
mUejf$ba jdikia ,offpd. Mdhy; ,J (GHith) tpph cwjjpFg
gad gLf pw .

vijdhy; (CHsOH) ¢ wgj ja; rffhNhi knr] ; nrhp ppla ngUkghgF tfpfpw. vjp;
Myf  hy; nj hopmh y KWWK ; Matqusg, gadthNH_> vhoghUs hf Tk;
gadglLjjogLfm. vdN vjjdhy; "njhog; Jiw Myf  hy} vd FwggbgglLfpw .
i rNkhNkd ] 5 Nkhay p ; (Zymomonas mobilis) kw\k; rhrplh ntdihbyp (Sarcina

ventriculi) N\ghd w ghf Bhahf f S k;vjjdhy;jahpjyy;gadgljj golf pnd.
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njhogdi w Myf  hyp; tz phPphd cwyjjpF Kffp jsgnghUshf rHfiu
Mi yffod  (Molasses)y Nhsky c UisfpgF kwhk; kufodfs; Mfpit
gadgLjjgglLfowd.

vijdhy; cwgjjpy; Kiyp; isgnghUs; mi ufgglLfm. geF M] ghf gyl pkied
ngww eRj mi kNy] ; nelp Nhfgglimd. ,J ] thrir erJJJ neh pff$ba
rhffluahf kwMpd ., jDId; < t; Nhfgglt rHfi vahd vjjdhyh
kKhwwgglLfpd . ,J 96% mlhf nfhzet  vjjdhyhf fFHrrptbffggLf}wJ , dW
nthtdhthkgadgHby; css capm vhoghUlfss vjjdhy; kwk; gNah Bry;
Mfadt ;

,itNa capa vhoghUs; njhog Elgjjp; Kjy;ji yKi w ;bp;ep;bsth vhmghUs hf
vjjdhy; ngUkghYKk; vhm hUs hf gadgfp\u Kffakh> c apa vhoghUshf >
NhNh yDId;NHfgglL gadgljjgglfpu.

CeH1206 <] 1; 2CHsOH 2CO2 1

(FSTNH ) nehpjy;(vjjdhy)

xtnpthU Mz Lk; Mf] L 10 Mk; ehs;
filgpffgglfpwW. kuG rhhej G ggpf
Khwtt > Gl ggpff$ba c apm vhoghUs g ;
Wgljj ,eehs; filgpffgglfmd. , eehs;
VLI FK; gy N'W Kawrpi s Kddp yggljdfmw.

jhtu vz izay nfrOgG (m) c aTfspspy; (Greases) , UeJ gNahBry;
(Biodiesel) vdw vhoghUs ; jahhdf gglf . Bry; innifsg; vej kKhwwKk;
nraahky; gNahBri yg; gadgljjyhk; ngIN.hy[a ; rhhej  Bry; vhoghUi s
Xgomhk; N;;hJ Jla gNahBry; xU errwnws c apa rpjt pf csshff % ba

Fiwej msT fhwW kngLj;[bl sf; nfre I vhmghUs hFk; , eja erhqfk
brkgh, 2009y ; c apa vhmghUs; pr; Nra nfhsiffF xggy; mspjJ
fHthz fF (Jatropha curcas) vdw vz { z g; t pJ gNahBry; cwgjjpF ki
rowejJ vd fz fwagglbtssd. (f d; (Pongamia) vd P k; rpwwl Kk; gNahBry ;
cwyjjpF Vww vdf;fUjgglfpu.

N j gnghUl f s >nehj ps; kw\k; gw c apya nray; %yf$Ws;

Ez Z apps>tz p kwk; njhogdi w hPahi Myf ™ hy; cwyjjpF Kkl Lkn,wp
mky qf s; kwik; nehj psol; ¢ wgj jbFk; gadgljjgglfpind. rphd; mkyk; ja

M] gl 9y] ;i e[ h (Aspergillus niger), mrpf; mkyk; j ahhpf mrpN hghft it mr
(Acetobacter aceti) / g@\khd; mky k; jahhdf i uNvhg] ; xi uN' (Rhizopus oryzae) g@\+ b ;
mky k; jahhf fsh bhbak; g@+i | hbfk; (Clostridium butyricum) kwi\k; yhf bf;
mky k;jahhdf yhf N hNgryy] ; (Lactobacillus) Mf @i t gadgljj ggLf .

tzp HPayhd nefpsp; cwyjpF < t; (FFfuh knr] 5 nripppa) kKwik;
ght Bmhffs; gadgLfpwd. Jz psy; gbej vziza;fiwis ePf i yNg] ; nehp
ryi tg;nghUlfspy;gadgljjggLfpd.

ngf bNd] > G\NUH bNa] ; kwik;
rbWki s njspila nraa gadglLjjg
neh ps; ghy nflbahd

gt Brat fs; c wgjjp nrapk;
nraaggl | ] tnugN K hf i f

gh pfogltthisp; ,ujf;

rp j gghd hf ' (Clot Buster) nray g
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bi uf N hnl likh ghy p Nghk; (Trichoderma polysporum) vdw GQi ragpeJ c wgjjp

nraagglk; Neha; jLgghwwy; xLffphd i rfNsh Nghho; A, ¢ WgG  Kkhwk;
nraaggadglLfpd . NcKYk; , J mowp vjpg> G r vj pgG kwik; xl Lz z p vj ppG
Mfa gz i sf;nfhz Lssd. Nkhdh f] ; ghGRa] ; (Monascus Pur pureus) vdw < | ;

%yk; ¢ wgjjp nraagglk; ] NIbdfs; (Statins), , L” nfhy] buhy; msit Fi wf
nfhy] touy; msit Fi wf gadgLuggLfnﬂwd fhy] fuhiy c wgjjpnradk;
neh p a I\QH bt pd%yk; jil nratpd. vNh y k\NW( rffhNuih knr] ; nrhp pda
Mf @t wi wg; gadgLJ;pcw;pnraagng KWNH{f kdp ,dRyps> kdphspl;
kUjdt rppi rf Fg;nghd k;gadgLf pu.

fod eR R jbhoG kw\k; Mww ;c wogj jay;Ez Z apps ;

fogd eRvdgd xtnthU ehS k; ef k; KwWk; ngUefuqfsg c Ut Fk; kdpffodfi sf
nflre I gadw eR MFKk; ,jp; mjp mstpy; fhk nghUItSk> kdphf S fF
NebAz | i Fk; EzZa;b;bSk kwi\k; c aparp jt & ¢ s s hFk; thgLJ”f)Sk cssd.
tPL fodfsp99% eBksnjhH qFepy jpgnghUlfss>gw fi vAk;jdi k nfhz | fhk
kwik; fdl nghUl fs; Nghdwi t xU rjt PKk;cssd. MWfs;k\AMk;Xi | fs; Nghdw
,awi fahd eR epyfspy; fod ePu Nebah ntspawi$lhl. fod ePu
nt spawM jw Kddh mjd; kbrpd Fi wif>fod eR RjphoG epyajjp; %yk;
Rjphdt Nz Lk;

fod_eR; th
Z hhrpa Cfiggljjh msTfF fod eRYss fhx kwhk; fdi
; f; Fi wggd k; gw erRgnghUl fi s fogdeRyped ntspawm Jk;
; Kffa NehffkhFk; Ez Z apws > Fwogght ghf Bhnah kw\k; ry
. fof ePu jBfwpi t ahf _Khwt | py; Kifa gaf WM pwd. fod
hahfs;cssd. Neha; gulji y JLff , e ghf Bmhfi s mopf

b

feffhZ k;%dWepyfsp;fodeRR jphaG Ncwnf hs's ggLf pw .

KJY epy RijphaQ

tbflLjy; kwi\k; gbai tjjy; %yk; fod eRypleJ jp>fhx Jfsts; ; fdi
nghUl ti's gbpnj Lggd KJy eby Rijphogy; ml qFk; kpfFk; Fgi gfs njhh
tbflty; Ki wap; gbpnj Lff ggL pwd. kz ; kKWAK; rpMwWf s ; gbai tjjy; Klw%yk
ePtggpruJ fRo gbeJss midj

jbonghUl S k; Kjy;epy fril cUthHFfp. Ny N qf mpJggd fyqfy; elhFk;
KJy epy fod eRnjhbagplel fyqfy;ebhdd , w thk;epy R jphogmt vijJf;
nf hs s ggLf pw .

, z thk;epy R jfhgG(m) c apa Rijpho

Kiy;epyap;c Uthd fyqfy; eﬁngha fhWNM F Kss njRAbfSs;nrYjjgglfpd.
mgF  mit , aejpgfsp; jtpld; njhhra  fyffogltjhy; fhw
clnrYjjoglfmd. , jdhy; fm\N_VBtH Ez Z Z apps;jPpkhf tshey jpshf (Floc)
c Ut hfpind. (,J;ms;gthfmthth&; GQir ,iofSk; ,izeJ tiyggody;
Nghdw mi kgghf f; fhe ggLk) , ef Ez Z appss>tshrmp; Ngh) fod eRy; c ss

ngUkggF fhx nghUlfis clnfhz L mopfpwd. ,J ngUkstp; c apa Mf rpd

Nitia (BOD) Fiwfgw. (BOD- capx Njma Mfrpd; Nit (m) ;bp
Mfrpd; Nit) xU ypth eR¥Yss midjJ fhk nghUIfisAk; Mf[@l\de\k;
nrathF ghtf Bhaht hy ; gadgLJ;gng Mfrpd; msN > "capm Mfrpd; Nit"
vdgglLk; c app Mfrpd; Nit mjphbf mjphdf>fod eRd; thngJk jd;kAk
mj phdfpd .

fod eRy;css capa Mfrpd; Nit Fwogbjjff msT FiwejTld; mej eR
fegbt hy; njhbfFs; mDkjptggLfm. ,jdhy; gt Bhah jps; fRo gbfpd. , efg;
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gbT nrwd+tgglt frL (Activated sludge) vd ggLf pw . me; nrwd +tgglt frbd; xU
rV gFjp fhwNWitKila njHbfFs; k& nrYjjgoll> %y Ez Z appshfg;
gadgLJ;ggpr'MJ g kPKss mi djJ nr\MffItgglt erfSk;fmwvgthtkr frL
rp j gghd ;vd D k;ngha njH ba@s; nrYjjgglLfp.

mjpYss fhwww R hrjij NwnfhsSk; ghf Bmhffss frbYss ghf Bmah kwk;
Giria nrhphdk; nrafpgwd. mt{ hW nrhghdk; ei | ngWk; Ngh) ghf Bhahf fs;
KPNds i " ludd; ryigh kw\k; fhgd; il Mfi] L thAffyitia cwyjjp
nrafpwd. ,tt hAffNs c apa t hA (Biogas) i t c Ut hf Ffadwd. NkKYk;, ef c apa
t PA Mwywy ; %y h hkhf Tk; gad gLf g wJ .

%dwk;epy RjjhhoG

fod ePu kP Lk; gadglLjJtjwrks KW Rowp nrat jwkk; myyJ
epyfspy; fyggi whk; Kdghfr; nraagglk; , W p RjjpholNg % whk
vdgng; ,jdhy; fodeRd; ij; NckgLj j gglf pw . kKlwapIhy
g gu ;Nghdw kPKs's fdir;$1LgnghUifs k; ePf gglfpiwd. Gv C
Jutj gh’rbﬂky;mjg;c ss Ez Z appi s klbLk;nraypffr;nrat |
njhwW ePfphf nrayglfoawd. Gv Cjhfjpfspy; NJgnghUIfs,
Wt\ghja Fl\bH’;ﬁUwv\k nray Ki W F rpwej kh/w\hf mi kAk; NY
vublgﬁ jmd; ngwh\ss Ez Z apishd  fioN H Nghhbak;
prtvv;wAk;GwCthf”bts nraypffr;nrafpw.

eRepyfi sgignfhHf muhgfk; mkygljja rltqfs;

N r|a ej eR ghJfhgQ ;j pt k; (NRCP): vdw mi kg eh bd ; ngUk; t sk; vd f Uj ggLk;
ddR tsqfisg; ghfhif kwhk; Nkgljj 1965Mk; Mz L nrayhi{k; ngww .
iibtijw>fBffzt Kffp nrayjptatfs;cssiqfpssd.

v rhffilf;fodfs; MwWN eRy; Newbahf fyffhky;mji d ki | khwwpRjj b hogd .

v ki khwwgglt fogdePu Rijk; nratjwihf fod eR R jphoG epyaqfi s
mi kggJ .

v kffSfF Fiwej nrytg; fopiwis flbf; nfhljJ jpej ntspy;
(Mwnafi uNehuigf sy) kyk;fopgi j jtbggd .

eh bd; ngUk; ejpi s ghJfh Fk; nghUl L> ekd RwWM#oys t dk; kwk; g
khwpy v hd - mi krrfk; fqgi f  kwk; aKid epis ghfhFk; j
KdndLjJssd.

fqi f ejpnrayjplk;

[dt hp 14> 1986y; njHgfggltd. ,jd; Kffm Nehffk; fqif ejpy; fyfFk;tPLf;
fodfs; kwk: njhoprh yf; fogfis jLiJd> kilktmpp R jphpJ mjpkH
KhRgLj J k; mi kg@i sf; fz twed mtwiw; jLjJ fqif MwW eRd; juij
NckgLj Jt j hFk;

aKi d ejpnray;jplk; Vguy;198y;njhqfggltd.,ef jplk;, ej ph kwhk; [ gghd;
Mfma ,U ehfSk; ,izeJ nrag nflet xggejk; MFk; ,jd; %yk; mjp
vz z pi faghd fod eR Rmbhgﬁ epyaqfis WWglLjjp fod ePu RjgglLjjp
MwWM Fs;mDkjggN ,jd;NehfkhFk;

Ez Z appp vhmghUs ; f yd; (Microbial Fuel Cell - MFC):

,J ghfBmahffi s gadgLjjp mjdplIlNa , awi fahf ei IngWk; ,iltpdfi s>
xgfNghy phf £ p (mimicry) korhk; ngWk; c apm  kp; Njppy; KiwahFk; fhax
%y f$Wi s Mfrp Ndwpk; kwhk; xLff tpdfF  Mlgljj ghf Bnahf fi s
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,ﬂf ht vhoaghUl fIS

capthA (rhze vhphA) c wgjjay;Ez Z apps;

Mfrpdww #oyp;fhk nghUlfi s rpjtilr;nratjd; %yk; ngwglLk;gy ti fahd

thAffsp;fyi tNa c apat hA (B1ogas)vdggpr\U tprha fodfsseful rpfodfss
htunghUlfss>fod eR-cz T fodfs;kwk;,dDk;gy nghUlfi s %yg;
f; nfre b capathA cwyjjp nraaggpr\U Mirp Ndww #oyp;
tpd %yk; fhx nghUlfs; t hA fhik c khf khwwgglk; nghOJ
cUthpd. c ab hAt;y;>kPNd,(63%) fH‘gd-I | Mfi] L kwik; i~ 1y d;
cssd. kPNid cwyjp nraAk; ghiBmahfs; nkjjNdh[d] ;

(Methanogens) vdggLk; mjp; nkjjNlhghf Bhiak; (Metha-nobacterium) vdgJ

rthzkhff fhz ggLk; kz kww c apat hA> 3 fawe e e R i u j

nkj j m[dfs Mf] pdww frLfsprk; kwwk; fhyeilfs@; |,

fhz ggLfpdwd. ,it ,i wigapg; ntryYNhr rpjff cjTfpw.

mi of fggLk; fhyei Iffod nghJth N hghy (Gobar) vd mi of f ggLf pw .

rbe jij fhvwww #oyp; kffr;nrat jd; %yk; rle vhbhA c wgjjpnraa

g rpwpsT 0 I;{Dld $ba kPNd;>ngd-|I-Mf;] L>ieldd;k

rm@a msty;NWry thAffSk c ssd.

c app t hA epyajjg nrhge fyd; (Digester) vd W mi of f ggLk; fimWW G ¢ Ui s

tbtj;njhHbay;f h/wwvalwap nrhp;y ei IngWpd. ,ej njhHbahdd fhdfpP;

(Concrete)> rpkz t; (m) v/Fthy; mi kffggltssJ. Nfhbfgglt capa foffs;

Kwk; rhz f5$0; Mfit nrhg@; fyDs;nrYjjgolfmd. ,jm;offtHL oFj@p;
fhe ggLk;Ji s t ophf nrthijfhd fhx nghUlfs;clnrYjjogLfdwd.

fiujy> mrpNhn[dpp ; kwik; kPN d; cUth‘fk vdw %dW epyfs ; f hwywwy
wapy ; nrhp;y epbofp\U nijag;fhz ggLk; Gy Ji sAld; ,i z f

cappt nt spa mD ggggLf pd . kwpwhU GM'.;lisapI,

; rle fiwy; c kkhf  gadgljjogLfmd. xsp@+lYTfFk

a;bthA gadgLfpd. ,ej@a Nshz i k Mumarrp ep yak; kwik; (IA

Mi z ak; (KVIC) Mfptwwl; Kawphy; , ejph g; ,Jnj holy El gk;

WK ; &Famfm/rbls Jﬂ) msty; gadgljJtjlys>

,kB’ l\kh'k tpsTfis ngL t N hL Kl Lkdvva/\N\lgG/vr

. GRI r>ghf Bhah>i tu ; Nghdw Ez Z apypi sNah myydJ

meeJ ,aw fahf; fplf F,nghUIflsf nthh

W camf;fnggHL Ki w ggLk; Ez Z a;b;b' l\hh

thfl sf;nfhz Nh xU Fwogpt J&FarbpfnggLJ;gg hy ;

j&F ﬂm, nfhyyp(Blo pesticide) vd mi of fyhk; j F j Uk; Grrpi sf;
b j8Fapl; nfhyyps; gadgljjgglf pwd. mRt pp kwk; nf hRt ol ;
[t hdfs; (Dargon files)

mbi sf;fllggljj jkay Gr-[p(ladyblrdbeetles) KWWK ; j
Fwagbjjff msty;cTfp

Noryy]l ; JhQr@adrp ; (Bacillus Thuringiensis) vdgd kz z g ; t hOk; ghf Bhak; MFKk;

,J fpulhrp; (Cry toxin) vdw errpd ngwwiggj hy; c ap@j ; j 8Fap nfhyyah
gadgLjjogLfpl. mej errpd NmMPHFk; Fwogpt [ Pd ghf Bhah ypeJ
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gbpnjLjJ kuG nghwapyp; Jiz Nhh jRuyjpfs; nrYjjp Gerp vj pgGjpd;
nfre t jhhyjpd Mathshs;c Ut hf@ssdh vfh Bt- gUjjp

] Nghfs; c wgj jap; Nghd nlyth vdN H H rp (Delta endotoxin) vdw gbf Qi j jp d>
Noryy] ; JhQrpdrp ; cUthFfpwW. ,J fpu [8; (Cry gene) %yk; FwaP
nraaggl bssd. nygbhgBun> bgbun> N hyphgbun  kwhk; i kdhgbuh Nghdw
thorfisr; Nhej Gerppgf STF viphh nlyth vz NAHra;tpd G tyyd.
,ttifg; Gerps; , ef erRg; nghU|f|s fhsSk[\th fhyjdi kAss nrhahd
kz tyk; fiwah gbfg; Qijjpd i UAk; Qi khif khwMpd. ,e erR Fly;
nryYfFs; Gred Flymffji] nraynffr, ., jdhysczZtij e Jk;
Gerps; gl bdphy;, wifpwd.

gadjUk; jhtuwgf STF vej ghpi gAk; Wgljjky; j&F jUk; fisfis kILk;
mop Fk; nghUl fNs fi sf;nfhyypshFk; c ap|a fi sfnfhyypvdgd Ez Z appps hd
GQi r>ghf Bimh myyJ CONW N hNh hffsgyhle) ngwggll , w thk;epy tshrpj
kKhwv $1 LgnghUl f s hFk; 1981 Mk; Mz L i gl N hgj Nnj huh ghy kNt huh  (Phytophthora
palmivora) vD k; GRi ragpej ngwgglt GQi r fi sf; nfhyypvdgN Kkjy; c apa
fisfnfhyypMFk; ,J rpy ;tif jhhuwiis Rmptsu$ba ] tugfyh itd;
(Strangler vine)t i f jht ugfsp;tshrpaf;flbLggljJfm.

N h#oy; kz Lyjjw; kp rhhe kii frz gglk; | i uf Nl hkh(Trichoderma) G r

,dqgfs;jdpJ thof$bait. ,it>gy jhhuNhAEfpi s fllggljJfpwtyyik

ngww c appa flbLgght Kfths; MFk; Gerps; kwik; fZ ffhypi s gf FNyh t U ;
(Buculo virus) vdw NehA$f p jhEFfpwW. e@\ts pahghy ™ | Nhi tu]
(Nucleopolyhedrovirus) vdw Ngholk; ¢ appa flbggh L Kftuf nraywWWmpd. it >
Fwogbt ,djij klbk; jHfp mopFk; FW@ nrayhwyYss ,yfFrhhy GFHﬁ
nfhyyaht gadgh by;c ssd.

c apx c wgf s ; (Biofertilizers):

capp cuwfs; vdgd kz zp; Cllrrj sggLJ;f$ba c afss
Ez Z appshy; c Ut hi fggl | j hFk; ,|t>g kwi; NghJ khd ms T
fhixk nghUlfi s togfpkz z @; mi kgG Ki ws NkpQ ;] pd > Neh; kgl ;
mad p (Cation) ghtchwwv j pd ; KWAK; f hu mKky jjdi W, awgR

Njp gz is mj;bhbfr nrafpwd. ghfB ' kwy\k raNd hght Bha h
Nghdwi t cap, cwgifs; Kffm %yhhgfs; MFK; ieldid epy eWNJKk;
ghf Bmh pF ,i z eJ thof$ba yh\hgak; (Rhirobium) rpej vbLjJffhHL MFk;
, e ghfBhah> gaW tifj;jhqgfsp; (Leguminous Plants) N iy KbrRf sy ; nj hwpyp
tsizty ieldid fhx tbty; epyggljdfwd. mNHh i ghyyk; (Azospirillum)
KWAK; mN-H N hghf | h; (Azotobacter) Nghdwi t jdpyd t hOk; ghf Bah fs; MFk; , it
tsz ty ieldfidepyggljjpkz z p;ielygd;msit mjpggljdfpwnd.

Gai rfSk; jhtuwfspd; N h[S K; e;l t hOk; mi kgG i KNFh wh (Mycorrhiza)
vdggLk; ,jm; ,|ztho Gir kzzpygpeJ gh gur c wlrp
jRuwfSfF mspfpw. z thoit nfle Lss jhuwfss N hYss
NehA£f S fF  vj pihd VJmG Pd> c gFjdik kwk; twrp jhgFjpds jHtu
tshhrpa NkkgljJjy; Nghdw pved;klsAk ngW o wd . vLJ.,Jfthhf FNs hK] ;
(Glomus) vdw MNgholjjpol; gy ¢ WG ,dqgfs; i kFNh uwhit VwljJfpiwd.
raNd ghf Bnmh myydJ efPg; gRk; ghrps; (BGA) vdgit jdpyJ thoe) ieldid
ep yggLj J k; G\hN hdaH bf; ¢ apiws; MFk; MryyN hhah (Oscillatoria), eh | hf;
(Nostoc), mdgBh (Anabaena), N hy pgh hp] ; (Tolypothrix) Mfpi t edF mwagglt

ieldid epygljdk; raNdhghf Bhahffs; MFk eFH\]qu ney;tayfsp;,t wwml;
KffajJtk; cz wgLfpd. , qF raNd h thhalh‘fs ngUffklleJ %y f$W

ielyidepyggljdfpnd. ra'\UmthHanS,,Z N hy ; -3mrpbf; mkyks, z N hy:

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




APP' LD

ENTR
CHENNAI

[ I hb; mky ks>ehgjy&; mrpbf; mky ksmkpd h mkgqu:>GL; qfs;>|tltk|dfs
wjhtutshrrpka\k cwjjpa Jjz Lk;nghUlfi s Ru f o wd

cuqfs;nththf ,aw f Nshz i k Ki wsy;gadgLjjggLfpwd. , aw f

k (Organic farming) vdgd , awi fahd topsy; jh wfi s gaf nrajy;

gqFfls tshjy; Mfptwiw csslffm njhpyElgk; MFK; , kKi wap;
nghUl fi s g; gadgLJ;pé\k nrawi fg; nghUlfisj; jtmJk; kz z o;

k’ Fwwfi;i%k #opy;rkepy gukhdfggLfml. NKYK;, jd; %yk; khri |jYKk;
[

awi f Nshzikap;Kffp $Ws;

fhee nghUlfi sg; gadgljjp kzzp; juij ghlfhjy; kwik; c apa
nrayghLfi s CfFtpjy;

kz ; tho; Ez Z appi s gadglLjjp gapfStF Clirrjdffis ki wKfkh
mspjy;

gaWtif jhtuwti sgigadgljjpkz z y;ieltfid epyggljdjy;

gap; Rowmrp c aprag; gyti fj; jdi k> , awi fahd nfhdWz z pss> , awi f
c wfs; kwk; nghUjjkhd N j@a. ntgg kwk; capa ji yaBPfs; Nghdw
Ki wishysfis kwik;jBFampi s flLggljdjy;

c apaj ;j AT (Bioremediation):

,aw fahf css myyJd kuwmy; khwwk; nraagglt Ez Z appi sf;
khRgLj jbi s Fi wggd k; mopgd k; c ap@aj ;j RT vdggLk; kww j R t ofi wfi s

capajjRI>nry; Fiwhdd kwk; mjp epygG jdi k nfhe tJ.

thop cs;capa jR (insitu) (khRglt mN ,1jjy; khRglt kz ;

nrajy) kwik; thop ntspcapajjRl  (ex situ) (khRglt kz ; kwhk; ePu
, LjjmE kKhwwo R jbhpjy) vdWiti fggljjyhk;
cappj;jRy;Ez Z appsp;gqF

fhwvw dr; Rt rpFk; EzZa[b;bs Mf[;[)d Kddpyag khRffi s rpjffowd. , it
Kffakh j&Fap nfryyps; H‘gdfls rpjffpowd. #NH\krdh]
Ablh vdgd kuG ngkwa[ay, Klwag kmvwgglt Ez Z apphFk; (GEM). |, ej
KWN R § f ghf Bha tifi a (Recombinant bacterial strain) ¢ Ut hf f @j wf hd f hgChp ki a
Ihfth Mdej Nehd; rfgthjp ngwh\s s hh J> gy ogph kpfisf; nfhz i
i INfhgdfis rpjfFk; ghf Bhah hFk; ,|t vz nz af; frgfspyp; css
i~ bNUfhhgdfi sr;rpjffpwd.

i el NuhN-ANkhd b 5 ANuhgga hTk; (Nitrosomonas europaea) ngdr&; kwk; gyj gglt
c gg8p (Halogenated) vwa fhx $1bgnghUlfshdli uFNshNbh vjjp 8; kwk; t p dy;
FNsh ub Nghdwtw w; rpjfFk; tyyi k ngwssd. jwnghOJ PET nefppi s
kWRowrp nraAk; g9z py; ,bNahndyyh rhifadrp ; (Ideonella Sakaiensis)
dgLjjogltssd. , e ghfBnah PETase kwW\k; MHETase neh psp; Ji z Ald;
nefppi s nihejjhyp; mkyk; kwk;vjjp@;fpsffhyhf rpjffpw.

fhwww epyag; t hOk; Ez Z apwps; Mfrpdww #oyp; khRffis rpjffowd.
BFNs INLiNkhd h] ; mNuhNk| bf f ' (Dechloromonas aromatica) vdgd fhwww #oyp;
ngdrPd rpjffTks nlhYt p; kwik; i ryPd Mf] pwz ki I ar; nrafAk; j p kAK;
ngw\s s J .
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f www #oyp; t hOk; ngd puhNF | ; fpuNhN;;H’qak vdw GRir c apajjR o; %yk;
j @Fapf ; nfhyy;bs;>ghypmNj1\kaf I Nfhhgd f s > rfaqfs;>|; u el Nunl hYt g »
raldes;> fhgd; nlluhFNshi ub  Nghdw ,de, gy nghUlfisr; rpjfFKk;
typkahd Mwm yg; ngwWssd. B hNyhNF hf f hat ] ; (Dehalococcoides Species) vd D k;
rpvaikmeva#oyg capaj;jR o; %yk rRllaI;uFstthNid er rww
g Ndh khwM$bait.jhujpo; c|y|ﬁ) hOk; ng]

vdw Gi r ghy BN i d rpjfFk;jpd; ngwwt , ]

nef ppi s> cappjjR @; %yk; nrhbf tfF

mwaggl LssJ.
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c appnj hoy; El gt pyp;gadghifs;

a stwjinjH gFk; Kd; bvd vt g; mi kgG Qi ¢ wgj j p kwik;

wg gwwp k®; ghu t nrajy; Cjtff)l,kl’djh‘ mi kAk; b.d;V

; cwyjjpa kdp tpggggb> khwwai kjJ kUj 3t

fs ka\k; , ju gadgh bwi hd Guqfls c Ut if Fk;

nray Ki ; y; vdgglLk; xU c apypled kugZ i tg gopnj LjJ mN

rowl j i j N W W/ldjul\lah rhugj ¢ apap; bvdV TI K hwivig;

nghUj jggLfmd. ,tthW c Ut i fggLk; bvd;V t hdJ kV\Nu[';f b.vd (rDNA)

vdWk; , rnprayKi wfF bvd;V KWN Ui f njhoyElgk; vdW ngau, ,itaidjJk;

capp njhogElgtpy; vdDk; ngUk; gopp; mqfqfshFk; eyy nghUlfi sAk;

NitiaAk; mspggiwihf c apay; fhez pi sf; nfhz L nraygljjgglLk; mwbpay;
KwWk; nghwaay ; NH ghbfNs ¢ apa nj hoy El gk;vd ti uaWfyhk;

YyNW nghUlfsp; cwyjpfhTk; NitffhfTk; c appsp; gz (fis
gadgLJ”b nfhs S k; gytlfahd njhoy; Elggfi s guej mstpg;csslffma nrhy;
C appnj hogEIgt ay;MFKk;

L
d;
V

ghkgua nrayghlfshd ,

hynghUl fss nuil bjJz tqfs; myy
@;jahwpjy; Nghdwt wwpd ¢

g J
gtay;vdDk;thgi|j 2Kk;Ejwme LIF
s ,ths vd Tk; ¢ app nj hog El ¢

yp Nhr>
j oy

|
' appn_ El
G gadgljjggll tejJ. Mdhys jwfhyj
wahff;fUjgoltjpiy.
K

Xa
Kd
Ki

U JtjJdi waprk; gw Ji wispYk; c app njhoy; Elgt myp; gadghlfi s
, 9o jjw; gay , Uffpwk; kUjJt rppirg; gadghh nfhz |~ hikhdfi s Ak;
C'l,]quSAk nguk; mstg; cwgjjp nratjg; bvdV kWNuUif njhoy; Elgk;
Kddz my;c ssd.

kUjJtjjy;c appnjhoy;El gt myp;gadghfs;
(Applications in medicine)
KWNFU§f kdp , dRypl;

(Recombinant Human Insulin)

fizajj¥ss yhtu hd;jptfspy;fhe ggbk; p nryfspple) kdp , dRyp;

cwyjjahpd. ,J 51 mkpdh mkyqgfshy; MdJd. , it "A" kwk; ‘B vdDk;, wz L

ghyplgi IL rqfgpsh mi kffgglbssd. ‘A" rgfgp 21 mkpdh mkyqfi s Ak; ‘B’

rqf wp 30 mkpUh mkyqfi sAk; nfre Lssd. A kwy\k;B Mfa ,w L rqfppS k;
ilryfigb gpzgfs; %yk ,izftfgglbssd. ,ujjjy; rufi lap; msit

, dRy@d; f|ngLJJf|wJ nry s; FSNh] wvLjJf;nfhz L mij Mwwyhf kthp
dRypl, - ; owwf Fi wap hy; ‘l aahgb] ; nkyp]

. fhpy;kuji|j ngLJ;f$ba Neha hd

; KWWk rpfyhd mwhwbi s Ak; nfhz L

pi r %yk; , ggwwhf Fi w Nehi ar; rw

kdp ,dRyp;cwjjp

CKwihyjjyy gdwbs; ; sp; fizaqfspypled QIDIPJ
Jjai kgglLjjoglt ,dRypd hahs bFr; nrYjjp rppiras
tyagF ,dRy®fFk;kdp , dRy i kggy;rm@a mst ;N WghLfs
ry Nehahspspy; ,J xtthKk ngLJ“aJ 1970t s ; gmgFj @
kVWUfl:fJ;nJmW;E|QJEJ9=9dQLJJp dRyp; cwgjjpnraaggltJ.
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Elgijy>kdp ,dRy®ffhd kwZ >vNh yap; gsh kpby; Ei of fgglLf . xU
jiyi k tupri a (leader sequence) Kd@Gak; nfhz L mi jj; njHuej ‘A" kwk; ‘B’
Jztqgfs; (rafwhs) kwk; mtww ,izfFk; ‘C vdDk; %dwtJ rafgp
Mfpat why ; Md KdNdho ghympggi | L rgf gahf Kjdi kKdNdho , dRyp; (Pre-Pro
Insulin) ¢ Ut hf p . nkhop ngaug{ Fgg; ji yi kK tup rAk; ‘C rqf g k; nt 1fgglb
ePf gLt j hy sA" kwi\k; ‘B" rqf g ibs ; kI Lk; vQRf plwd .

bvdeV\Nuf;fJ,nJ oy ;Elgijhy;c Ut hffgglL kdpDs;nrYj
kUeJ gnghUs ; , dRy o ; Fk; 1982 Y; ru[fl u Neh af; Fz ggLJJt

j

j
, dRyp dg;gadglj j kajaspfggltJ 1986y ; © @AKyp; (Humulin) vd
ngaNH_>retjap;kdg'> , dRyp;t pgi d nraaggItJ.

1921y 5 ng] | kKwik; Ngdbq vdgt Us> ehapl; fiz ajjplispyplel gopd
}”Fiftf)c?%l:t L dRyp; s rufiu Neha; Fz ggljdk; jmid tgfip;
S,

kdp My/gh NyflhyCkpl;

(Human a lactalbumin)

My/igh N fthyko; vdgd 123 mkdpdh mkyagfi sAk; 4 ilry/i gL
1z gFi sAk; 14178 Thytd; %yf$W vili aAk; nfre I xU Qi k; MFk; kdp

jhagghypyss QiqfSs; 5% Qjk; Myjgh Nyflhykd; MFk; , J gw;Rng shy;
c wgj jp nraagglLfpu . M/fthmel fhyrak; kwhk; Jjjelf madpSid;, iz e
ght Buaqfi sf;nfhyYk;gz i gAk; f|b-Vj pgx;nrayghLfi sAk;nfhz Lssd.

KWN Ui f nraagglt kdp Myfgh Nyfihy(kpo; kugZ i tf;
Kwpyi g khwp mjd; tpsthf ngghynl,
Kawrpfggltd. clwnry c l{U khwwg; nghU ;

s;cUthfggltd. mggRt ol ; gy y > xU ypt Uf F 155 f phk; KWNUE § f

hy G ; ¢ wgjjp rhijakhdd. , N W kugay G khwngglf ntsshifs;
hffgglb. m tvwd gh yg; gudt hy m y>mjp;xu kwypyﬂ)thF 01 Kjy; 09
yypfphk;kdp M /,ghN/fthqud;, ggd fz Itd.

clwary;c ItU khwmg; nghUj Jjy;vDk;njhog; ElgjjgxU clwnryi
xU mzt nryi yAk:nftz L xU c apyss fU c Uthifgglim. t yqF efy

vDk;gh ggFjpy;, injhogElgk; FwpJ t o tpubfggllssd.

1997y ; Kjd; Kjyy; ‘Nh p vDk; kugay & khwwgglt gR c Ut hffggltd.
, ggRt o ; ghy > kdp Ny fihy Ckol; nfhzt Qjr; nrwd kpf ghyhff; fhz ggltd.
rhihez gRtp; gy tp> Qjk; nrwe (24fn>fk/yﬂ>lh) , ggRkghy hdJ  grrp k;
Foei jfSfF waczTHk kpf xU ruppp z t hFKk;

kdp tsurp’ hikhd; (hGH)

VN h y ghtBuajijg gadgljjpkWNuif %yk;,dRyp;jahupfgglt mN
fhy fltjjm;kwowhU MaTf; FOt hdJ ‘nrtkl Nh N 1bd: kwk; ‘nrhkl N hoNuhgpl
vdDk;, Utif kdp tsurp’ hikhdfs;gwa MaTfspy;<lglltJ. ghA+luapy ple)
Ru f gglk;, ef nggr L~ hikhdfss>mkpdh mky c snslgG kwik; Qi ¢ wgjjp a
CfFtpjy;Ngndwt wiwy ; <gl L kdp tsurpaj;Jjz tTk;newggljj Tk; nrafpwnd.
tsurp’ hikhd; gwf Fi waplhy; ‘Fssjjdi k’ (dwarfisim) VwgLf g . kd p gbA+t up
Rugay teJ gopnj Lffgglk; kdp tsurp  hikh d Crptomhir; nrYjjtjd;
%yk;, fFssjjdi ki ar;runraay hk;
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DNA kWNu§ fj; njhog; Elgiijg;, gadgljjp hGH | c wgjjp nraayhk;
gb A+t o Ruggmy pled hGH c wgj jpFf; fhuz khd kugZ gppnj Lffgglfpw . go G
, e kwZ Tld; xU fljjp gsh kibi | Sz jd v, N‘hy ghf Buaj j s ;
nrYjjogglfmd. , ttpk; kKWNUi fAWMWV VNh y>kdp tsurp” hikh d cwjjp
nraaj; njHaFfpd. e vN‘h,y ghf Buagfs; tswG GClfafspplel
jdp kggljjogl L nehpjy; njhoyEl gijp; %yk;ngUkst p; kdp tsurp hikhd;
C wgj jpnraaggLf pw .

KWNUif tifahdsnrhki NH Nihgo; vdW mi offgglk; kdp tsurp
leéme:JdJ Foei jfsp;tsurp; Fi wghtf STF rppi raspfg; gadglLk; kUej hf
tpq .

kdp ,uj ci wIf;fhe pVII (Human blood clotting factor VIII)

,ayghd ,ujk;ciwYfF gy fhez ps; Nit vdWk; mt WAs; xdWsfhe p
VIII vdgi jAk; Kei ja tFglsp; WdN gbjjhggR fhez VIl c Ut hff$ba
kugZ ffs; ‘X (vf] ) FNhNkhNHKy; fhz ggblfdwd. fhez p VIId; cwjjp;
Fi ngtw;“ Pah A vdDk; ghy;rhuej < ujk;ci wah k Neha; VwgLf pw .
,eNe]t\afwﬂ_k ufoF,L”k CIWthF ePt Nek; MtNH. cl@Gv cly;
s WPTLr

,ayghd kdpdp;, ujjjypel ciwy;fhe pVIIgmfgglk * yjk;ci wah k
A’ Nehaf F rﬂwt raspfg;gadgljjoglfmw. kb mjp msty;, ujk;Nitggljy;
kwhk; ‘vat] ; Nghdw nj hwWWM\ehaf s ; gulTk; mghak; Nghd wi t ,rnray Ki wap;css.
Fi wghLfs ; MFK; b.vd:V KWN uf § nj hoy

Elgjtjog; gadgLJ;er MKk] tud; (xU ti ff;nfrmpFk;t pqlF) mz tfjjp(k ka(
mjd; Flbad; rWedf nryfsyYKk; kV\Nuf';ff;chz p VIIIIL cwyjjpnraayhk; Kkp
mz';kag;>kdg'>dmee;J ngwgglt nry;tifi af;nfle L>Kjd;Kjyh kdp , Uj
ci wlf;fhez pVIIIc wyj jpnraaggl bLssd.

, di U ngudfs;

ghY}ibfsp; nryfs; itu tshy gh pfgglk; NghJ> mrnryfshy; c wgjjp
nraagglk; rpwd f Fwogh jdi kAi la> Qijjhyhd> itu ; vjpgCy; nghUlfNs
SdiungudfsIMFk; 1957y ; myp; | rf] (Alick Isaacs) kwik; [ @; yp | Nkd; (Jean
Lindemann) vdgt ushy; , z tungudfs; Kjd; Kjyyp; fz Lgbffggltd. mtwwd;
mi kggpl ; mbggi Iag,,dtu/nglhdfs o B kwk;y vd tifgglLjjogglbssd. ,it>
nryyg;css bvd;Vitj;Jd}z b>i tu] ;vipgG neh pi sr; Rufr;nrad mjd; %yKk;
itu fsp; ngUffjijj; JLJJ nryfi sg; ghJfhfpowd. fhez p VIO g; Nghd w
,diungudfis , uj JJwJeJ gopnj Lffyhk; Mdhys , jw kp mjp msty;
Jujk; Nitogltihy:, PITKEwes rhjjpk; yty.  repfioyf; f1gg we>
, diuyngudfi s rDNA njhogEng %yk; cUthFtJ c fejjhFk; KWNr U | f
,z b U ngud f s ; (recombinant interferons) c wgj jpF ‘vNNh y’i a tp “rhff Nuh knr] ;
nrup pa’ vdDk; < t; nghUjjkhdjhFk; Vnddys> Qiqgfisr; rufi unawk;
(Glycosylation) mi la i tffj;Nitahd ,aqFjsk; vNh yay;,yiy. GCWwWN\ehas
vat] »jz Lt 1 kuG Neha; (multiple sclerosis). fyy & ; mow p (hepatitis), mf { g3 |
(herpes zoster) Nghdw gyN W NehafSffhd rppiray; ,dlungudfs; ngudk;
gadgLfpwd. ,ttpks gy r;f)p; rg; gadgH_fl s ,it nfhz bUej hYk; mt wwal ;
mj Pkhd cngjp, nryT fhez khi> rhijhiz  kdpDfF ,dDk; vithifdah N
, diungudfs;tsqFfpw.

KWN Ui fj;jLagGrps /) LgG kUey fs; (Recombinant vaccines)
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jiyK.iwj; jLgGepi s cUthf bvdV kWNuifj; njhoyEl gk;
, KKi wapl; %y ks ghkguaj ;j LogGrpc wgj j pKi Wisyhlef t ki s ;

ei IKiwspy,; cwyjjp nraagglk; jLogGpSId; xgg;hkNth>
; jLoGeps; rebd juJld; Fiwhd gff tpsTfisf; nfhz Lssd.
]LgGI’-Ff)Spl, gyNthfszd

Jiz myF jLgGeps;
ii. tY Fiwfgglt kWNuifj;jLgGephs;
iii. bvd V j LgGep s ;

Jiz myF jLgGps ; (Subunit vaccines)

NehAz L Fk; c app a> KOc apahf g; gadglLjjhkys mt Tapap ; gFjpi s
kl Lk; gadgLjjp; jahubfoglk; jLgGepSfF Jiz myF jLgGeps!vdW ngay;
Gma tif Jiz myF jLoGeps; jahupf byvdV kKWN Ui fj; njhoy; EI gk;
VW hFk; , kKKi ways> NehAz t Hf Fk; c apppyss G.;qfs;> nggi | Lfs; kwhk;
mt wwal ; bve Mifs; Mfp $Ws; gadgljjggLfpow j ahuggy ; J}a; k>
egyig]g;hgf(k kwik;  ghJfhgghd gadghh  Mfpit ,ttifj; jLoGrpspl;
edi kfs

tY Fiwifgglt kWNUE fj;jLgGeps ; (Attenuated recombinant vaccines)

kugpy G khwngglt NehAz [ fpc apps; (ghf Buah myydJ ity ) mt wwd;
NehAz thf Fk; jdi k ePfggl b jLogGrpshfg; gadgljjgglfpwd. ghf Buah myyJ
itd fis kux; ngwapy; khwk; %yk; c apJss jLgGrpsh g; (live vaccines)
ggdgLLij(iyfk; ,jjifa jLoGeps; tY Fiwfgglt KWNUifj; jLgGeps;
vd ggLk;

bvdV j LgGeps ; (DNA vaccines)

bvd)V jLgGepi s kupay; NehajjLgG Ki wahfg; gadgLjdk; xU Gp
i

mZ FKiw 190y; ei IKiwF tejd. bvd)V %yf$Ws; %yk; clyp;jilfhG
tpdfs; J}z tggLf dwd. ‘vj pgnghUs ; J}z b Q4 j j ¢ ’(antigenic protein) FW|aE’
nraAk; xU kuwZ it bwvd;V JLgGFpnfhz bssd. ,e kuwZit gsh kpLfFs
ntrYjjepgaddy xU ,yfF tpgfp;cly; nrnyst xdwp z ar; nraagglLfpw .
c shNs nrdw mej bvdV VJplgnghUs J}z %yf$Wf|s cUth‘f SfF
ijut[b.fp'NJ mttpk;c Ut ifgglt %yf$Wfs nryfSfF ntspa fhz gglLf pdwd.

yfshy;c Ut hffggl >R ejpkhd kped nfhe bUka,,k,A;yf$|wf th k; ekdJ
]I Ifth>JdJ tYthd vjpgi g>vj pgnghUs ;c Ut iifjj; %yKk; nqurbfpw

k@ngmvaa ;vdDk; mwp @wyj i jgsgadgljjp%yf$W kUejhfkivdPk;
Ki whyk; thatop jLgG kUedfs; jahupfgglfowd. N uenjLffggltl
kugZ ffs; jRwfSfFs; It kuway G khangglt | hy >
mkk_<ungfoan Qj k; cwy W . czzjjFej jLgG kUedfs;
Nhi ogglyjij .y fhz bit. Jit> cly; gFjp Kwik;
N h ogglyk; rhuej ji f|nlwd j wnghOJ > kd p
kwWk; t ygF Nehafshd u _hy kwi\k; t ha; Neha; kwik;
fyy®; mowp Nghdwt wwvwf hd jLgG kUedfs; c wgjjp
nraaggl bssd.
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bvd)V jLgGrahy; Nehh @ c Ut hff ,ayhJ. Vnddp;,J NehAz I hfFk; kwZ t @;
xU gFjpefyti sNa nfhz Lkssd. tbti kffTk;kyphf c wygjjpnratjw-k;bvd;V
j LgGeps;vsphdi t .

197y ; Kjd; Kjywg; cUthfgglt nraw fj; jLogGep i gghi Ib] ; B
(HbsAg) NehafF vjphd kKWNUifj; jLgGrp MFK; , Jxphkgi f] ;
(Recombivax) kwiwk; vdn[ ub] ; B (Engerix B) vdDk; tz pg; ngauspy;
tpgi dahf . mnkubfhs/guhd] ; Kwk; ngy| pk; enLf SfF mLjjgbahf >
n ggh Ib] ;BjLgGep ar;nrhej khfj;jahupj erdfht J ehl , ej mh MFKk;

, 1t WQGp njhog; Elg Ki wisp;
gy edikfisf;nflzlssd. mltahtd , _
Netajji IffhgG kwik: Fwggbt NehAz t,hffrbeF ) pre
Fiwe erRtpsTfSld;tpuhfj;J}zLjy;Mfad.

rbf f Nohi knr] 5 nrup ppa vDk; < tby>n" ghi Ib] ; B GwguwG vj pnghUs ;
Jz bffhd (HbsAg) kugZ i t efyhfk; nrag>Jiz myF jLgGraht kWNU | f
n" gh Ib] ;BjLgGrpc wyj jpnraagglfm gl k;

kugZ rppi r (Gene therapy)

g FkNgH\] xU kdpd;kuga NehNahL gmgghNdahfysmi jr;ruynraa VN DKk;

csNh? mtt wpsgkugZ rppir’ vDk; nrayKi wap; %yk; mJ

rh;yak MFk xdNvh myyd mjwk Newgl N h khwpki | ef myy?fls ;nfhz |

xUtDi la nrnyst;, ayghd kugZ it nrYjjpmtw w;runraayhk; ,tthW

nrayglb>c Ut f Fk;nrayepy tpsnghUlfsphy;, ayghd

. ,ayghd myyPy nryfSfFs; nrYjJk; gz phdd xU

%y k; nraygljjoglLfpd. xU kwZ jjBy khwyjhy; c Ut hFk;

S I‘d>eE(j j Bt owr p (Cystic fibrosis) kWKk; “, Ui j ¢ i wah k’(Haemophilia) Nghd w

goLj J k; Kawrpla kugZ rppi rap; Kffa NehffkhFk; ngUkghy hd

NemefF ,dWiu ruahd rppir Kiw ,yiyahyhys kugZ rppir

‘gyUfFk; ekgpi faspgj Fk;  kuZ rppiray: gadgljjoglk; , Ut p

htd: ‘kugZ nguf Fjy; rppir’(Gene angumentation therapy)kwik;

ji 1l rppi r’(Gene augumentation therapy)Mf@d. , oej ku@npghUi s <

kugZ j; njhFjay; bvd;Vit Ei ojJr; runralAk; Ki wfF kugZ ngUfFjy;

rppi r vdWngau, cz yil kugZ ffi s (anti-sense genes) Ei oj J XqF kugZ t p;
ntspghilj;jil nradk;rppi rfF kugZ j;jil rppir vdW ngau

clwnry;kugZ rppirfFk;,drpry;kugZ rppi rfFk;,i | Nnahd N WghLfs;

clwary;kugZ rppir ,drory;kugZ rppir

rppi raspFk; kwZ fis; rrbp;raserk kwZ fis;
(therapeutic genes) ¢ |wnryfSfFs;/, drnryfSfFs; kW\’ngLfFﬂWd

nryfss, 4j nryiss mz fraryis; KWWK ;
: ntryfSfFs; nryfSfks; kugZ
nrYuggLfrdwd

; ol | a jiyKi wiF
fljjoglfownd.

kugZ rppi rr;nrayKi wfs;
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mbNdhrp; b mkpy] ; (ADA) Fi wghb nfhz | ehdF taJd ngz ; Foei jfF
/gnuQr; Mdiud; vdgt uys 190y ; Kjd; Kjyg; kugZ rppir kUjJtk;
mspfogltdJ. ADA nehpc UthfjJfFj; Nitahd kwZ tp; nraypgQ
myydJ ePfk;fhe khf ,fFiwh czthhpd. , eNehahspsp;clyyss
‘T"nryfsp;nraypgghys>c s; Ei oAk; NehAff DS fF vjphd Nehajji | f hgG
gp;tpdfis mtwry;ntspgljj Kbtjgiy. ,eepyaysghpfggll
Nehahs pS fF> nrayQd\k; epyalyYss mbNdhrpl; b mkpd] ; mspfggl L>
mjd; %yk; erRjjdi kAss c apay; nghUlfi s moggN SCID Nehaff hd
ruahd rppi r Ki wahFk;

ry Foei jfsgADA Fiwhil> vYkG k[i[ KkhwW rppir %yk;
Fz ggLjjyhk; ,jm;Fiwghtila Nehajji |l nryfi s nfh lahsppkey
ngwgglt eykhd Nehajji | nryfisf;nfle L gjgP nraagglfpd. rp
Nehafsys nep gjwPL rppir Kiwahf> nrayepy ADA Nehahspp ;
clyw;nrYjjogLfmpd.

kugZ  rpppt raphgh)> Nehahspp; , ujjjyhlel ypNgh ritfs;
gopnj Lffgglt>xU Clt tswG Clfjjy; tsufggLf . ADA nehp

y kdp kuwZ t d ADA cDNA
lLfESTFs; nrY)joglf pu.
ltfs; kP Lk; Nehahspp ;

;
A

c apt hot j hy; Fwogbt fhy
Nohi riLfi's kP Lk; kP Lk;

C ngjerf;FwyaE nraak; eykhd>nrayep
it ndfNintu ;fljjad; cjt@ld; yihgh
,tthW  kuGngwapy ; nraagglt y &/ Nghi
cly;ﬁ)s nrYjjogglfmd . ,it>ryg fhyN
i Intsaps Ku@ngwamy; nraagglt yi
ntYjjp; nfhss N z Lk; vYkG k[i[appe) vLffgglt ADA
kugZ ffis Mukgflt fUepy nryfSfFs; nrYjJtjd; %yk; , eNeh a
epej Lkhf f;Fz ggLjj , aYk;

css kwZffis clwryYfFs; nrYjjp kugay; Neh a epej khir; rup nraAk;
Kiw‘clwiry; kuigZ rppir’ vdgglk; N NhdWs mLjjLjj ji yKi fSfF
nryYk; tifag; ,dr; nryfSfFs; bvdV itr; ntYjjp; ru nrajhy; mjwk
“ drory; kugZ rrbp:r’vdW ngau Fwogb! kugZ i tj;jdpdo; gmm LjJ mjd;
efyfis cUthfpgdG mtww ,yfF nryfSfFs; nrYjjp t tJkgma (ruahd)
Qijij cwygjpnrajNy kuwZ rppir MFk; ttpk nrYjjogLk; kugZ it >
ngWgt ud; clYfFs; md ruahd j“y; nraygIL ntspgghi |l mspfph
vdgi j Ak; , €j kugZ ty; c Ut gLk; Gma tifg; QiqgfNshh meegud;
Nehajji I ffhgG kz tyk; vjiptpd Gaatmy vdgi j Ak; kwv\k Nehahs p Fj ;
i §F vdgi j Ak;kwZ rppirahsus;c Wpgljjp;nfhs Sy kp Kffpkhdj HFk;

jz L nry;rppi r (Stem Cell Therapy)

ngUkghyhd gy nry; c apbspy; fhz ggbk; NWghL mi lah nryfs;jz L
nryfs; MFk; ,it gy ki wKfggodfSfF clglthYk;jgfsd N Wgh mi | ah ;
jdi ki aj;njhwd gukupyd t Ufdwnd.

N j kww Kwk; NehAww ¢ Wi s kP Lk; c Ut hffpvjpfhy kUjJtjJi wapy;
Qirpgi Iffj;Nitahd jpDId;jz L nry; Muargps; tpqFfpnd. jafis];
j hgf Ns QogpdfnfhsSk; ,ay@la jzL nryfs; ‘nry; jm d’(Cellular
Potency)nt spgLj Jfopwd. %dW tif tsurpmLfFfshd Gv mLfF>mf mLfF
kwik; eL mLfF Mfma mLfFfspfed c Ut hFk; mi djyJ tif nryfsh Tk; kh\Wk;
jmd;gi ljjit jz L nryfs; MFk;
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ghy}ibfsys, U Kffm jz L nry;tiffs;fhz ggbfpwd. mit “fUepy
jz L nryfs)(Embryonic stem cells) kw\k; ‘Kjpl jz L nryfs {Adult stem cells).
fUepy jz L nryfs; ‘gFjpjmd;(Pluripotent)nfrz i t. mtwwvm> Gv mLfF> el
mLf F kwM\k; mf mLfF vdDk; %dW mbggi | tsurp mLfFfi sAk; ¢ Ut if Fk;
jpd; cssd. fUepy nryfs; gyjmd; Multipotent)nfhz ti t ahf Tk; t sqFfwd.
mit>gytifahd nryfsh khwwKWk; jpd; gi ljjit (glk). fUNhsjjDs;
fhz ggLk; nryjpsp; NkwgFj pj Bf f sy ; (Epiblast tissue) , UeJ fUepy jz L nryfs;
gop nj L f gglfpiwd.

fUepy jz L nryfs; J}z [ ggLkNghJ > 200f Fk; Nkwgl b Kjpej c lyp; nry;
ti ffsh khwki laf$lk; fUepy jz bnryfs;mopwn t. mjh J>fdkpePfk;
nraagglt Clfjjy; mit edF tsud jgfsd NWIh epyiaj; njhu
gukupf Tk;nraf pwd.

Foei jfs; kwiWk; Kjpej kdpusp; gyNW jRffsy; Kjp jzL nryfs;
fhz gglfpwd. Kjpjz L nry;myyd clysjzt nry;gopyi led jdi dghghd N
kwopwhU nryiy ¢ Ut hff ,aYk ngnghyhd ijl, jzL nryfs; gyjpd;
(Multipotient) nfhz tit. ,it>clyp; Njkwv ghfqfi sr; runradk; mi kggh Tk;
Kjip, capp j@ffi sg; GlggbFk; mi kgght Tk; jpofpwd. Kjpjz L nryfsp;
mj pggbahd c wgjjbF %yh hkhf rpgGkli[ tpaFfpw.

kdp jz L nryfsp; kpKffakhd jmd; t hagj gadghh vddntdys nry;
mbggi layhd rppi rfSfFg; (Cell based therapics) gad gLk; nryfi s Ak; j Bf fi s Ak;
cwg_%_jf;“py\rga;y MFk; kdp jz L nryfs; @ kUeJfisr;Nhid nraJ ghuf
CJ

KOi kj jmd; (Totipotency) vd ggLt J > xwWi wr; nrys>gppyi leJ xU c apap;
midjJ tifahd NWgHi lej nrayfi sAk;c Ut hf Fk;j pd hFk;

gFj pj md; (Pluripotency) vdggLt J>jz L nryyhdd Gv mLf F>mf mLfF>
eL mLfF vdDk; %tif mLfFfsy; VWDk; xU nry; mLffh kh\k;
j pd hFK;

gy j pd (Multipotency)vd ggLt J > njhhuvld | a> gytif nryti ffsh

KhwwKW; jz L nryfsp; jmdhrk;  vijJffhith> ujjjzL nryfss

y;K\jvgl\ﬁh Irll_fs> l\kkNjh ritfss> edbNV gpfs; Kw; , ddgw nryfsh
Lyygry.

XW W j pd; (Unipotency)vd ggLk; jpdp;jz L nryfs;xNmahU nryti fanhf
Kl EK; N Wgh i | Ak;

jz L nry;tqfps; (Stem cell Banks)

vipthy rppirj; NitfSffH jz L nryfisg gopnjLijys gigoljdjy;
KwWk; Nkpy itjjy;Mfa gz pis csslffaN jz L nry;tqfpapy(Stem Cell
Banking)vd ggLk; gdpFl jptjjypel ngwgglk; jz L nryfis vjipfhyg;
gadgh bwi i r; NkpJ i tfFk; tripnfhzt ,1jjmF gdpFl jpt nry; tqfp
(Amniotic Cell Bank) vdW ngau, xU egubkpleJ ngwggLk;jz L nryfi sr; Nfup
Fwogbt ~meequd; vjpfhyg; gadghbwih mtww; jzL nry; tqf pFua
fltz jijr; nrYjjp Nkpd itffgglfmd. Foelj g FkhNghJ mjd; nj hgls
nfhbagfed jz L nryfisg; gopnLjd mtwi w; NkpFk; Ki wfF n]I’g&nffb
, Uj tgfapy; (Cord Blood banking)vd W ngay; nj hgs; nf b kwWWk; mj d;, ujk;
Mfait jzL nryfSffhd rpej %yqfs; MFKk; mN rkaks jha; Na;
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ciw kws/vk;gdpFl iptk; Mfai t Ak; kfFej mstp:j ukhd

%yf$Wmst y;Neha;fz | wpy; (Molecular Diagnostics)

nj wW Nehafshf , Uej hYks gukgi uahf t Uk; kugay; Nehafshf |, Uej hYk;
Kd$IbNa fz twpy; uahd rppi rfF Kffpakhdj hFk; ghikgua fz | wak;
ei |Ki wishd> Ez Nz hf fp op MaT> r&k; gFgghal rpVeR gFgghal MNghdw
MaTfsp; %yk; Nehafi sj; nfjHff epyapyNa fztwa ,ayhl. ,e Matfj;
njngIQQfs ki wWKfkhdi t kwk;, yfF jdi k (Fwoghk;jdi k) mmd t. vdN
nehafi sft; fztw;a ,y F jdi kAila> Jyypkhd> vsma fz Iwy; njhoy;
Elgatis el mwhayhsus; njHuy Majlfisr; nraJ t Ufphus; bvd VvV
KWN Ui fj;njhoyEl gksghy N ;rgf gpt p dfs; (polymerase Chain Reactions PCR),
neh prhuej Nehajji lgnghUs; c wRi f kj ggP (Enzyme Linked Immuno Sorbent
Assay) \ghdw ekgfj; jdi k css njhogElgafs; Nehafi sj; njhlff epyapyNa
fztwa cjTfpwd. Nehahspp; clyy; mwbwbs; N hdWkNghJjhd; mtdJ
cIYst, [ tu] ghf Buah Nghd w NehAH;bs, , Uggi j mwa Kbfpd. Mdhys
mwbwbs ; N hd WthFs mlt Nehahs @l ; clyw gyfengUfpmjp vz z pi fAld;
(quTId) fhz prlwd Uggl k3 gthqa itu ; Nghdw t krbel wej
vzzrb;fag,, Fk[\gH\j>Neha|n| mwbwbi s ntspgglLjJtjiwk KdN mt wwa ;
edfsp;mky ngUff t pdap;%yk; meNehaff pkps ;, Ugg| jf;fz twa , aYk;

neh prhej Nehajji | gnghlUs;c wRi f Kkj pgPvi yrh (ELISA Enzyme linked Immuno
Sorbent Assay)

rik; myyd rpeB kh pap; Fwoghbt tif vjpgnghUs; myydJ vj pgnghUs ;
J}z bfs;cssjhvdgi jf;fztwa vthvagthy;vdgi jf;fz twa vthvagthy;(EVA
ENGVALL) kw\k; gPt u; nguy khd ; (1971) (Peter Perlmann) Mf pahu s hy; f z Lgpf f ggl t
capN jp nrayKi wNa vi yrh MFk; xU egu HIV njhwWN nfhz [t uh (Positive)
, Yi yah (Negative)vdgi jf;fz twa c jTk;kp Kffapkhd fUt @ahf vi yrh Nhi d
tpgFfm. xU egud; clypg; css rHiW' vipgnghUs ; msi tj; jekhdpf Tk;
(NehAffahd HIV njwW nfhz t egud; clypy; cwyj@ahFk; vjpgnghUsp; msT)

Fwogbt Vi ponghUs ; J1z bfs>kdp N hahdp; nfhd N H Nhga ; Ngrdw ~ hutkhd s ;
Mfatwi w;fz twaTk;vi yrhxU Nhidf;fUtphf cssd.

Mdbn[ i df; nfhze Lssd vdr; reN fpfgglk; kh pays> Mdbn[ d; , Ugge ;
vi yrh jflbd; Newguggy; mJ efu , ayrky; nraagglf md (Ik) , €]

vj pgnghUs ; J}z bAId; mjwN  cua  vjpgnghUs ; utfgg L
nraagglLfm . thW f ggLk; vj pgnghUs ; %L{ﬂ N ] ;Nghdw ¢

P ePf ggl L n?g
n s tpsnghUs;c UthdJ vjpgnghUs; J}z
c rwadk; vj plgnghUs J}z bap;vz z pi f Ak;
cssd. wviyr hf phk; mst Ys s vjplgnghUs;J}z bfisf
cjTk;mjp ;nfhz | Ki wahFk;
neh prhugj Nehaj ;nghlUs ;¢ wRi f kj pgk

ekf F t pJggkhd bwvdV Jz Lfis vz zw xjj efyfsh (ylrffz ffy)
mjp mstpy; ngUffk nraag; gadglLk; xU c ly; nt sp (in vitro) Mat fj; nj hoy ;
El gkhf ghy BN ;rqfypt pd nrayglfmd. 1983y; N wKyyp ; (1988y; Nehgy ; guik
ngwnt U) Vdgtlhy,,JnJhOW Elgk;c Ut ifgglfd.

(b ay G j mc (denaturation), ay G kBT (renaturation)> myyJ ‘Kjdik ,iz gG,io
gj ggLj Jj y ;(Prime annealing) kwWk; mj d; ‘c wgj j P (synthesis) myydJ ‘ePrp (Primer

g
pszggl Ls h vj pgnghUs { s
(| g d; n FNs iNLh ehgj hy ; de N j pnghUS

neh ppol;
Fwb Fk;

ray
Ut
Y

C
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extension)mj p nt ggep yi ag; gadgLjjpekfFj; Ni tggLk;, uilrRUs;bvdVt g;

,ayigijppd ,wl jdpjdahd ,iofshg: gobfoolimd. . jwF ,ayG |pS
vdW ngay; xtnthU ,i oAk; xU Kjdik ,iz gG,i oAld; fygl nraaggLf p .

(renaturation or primer annealing). , ¢ Kjdi k , iz gamrR thgG, i oi af;nfhz L
Taqb.vd;V gy xsNu ] g;gadglLjjpQG @ bwvd;V c Ut i f ggLf pw .

ahdd 95°C ntggepyap;rm Newk;

jdJ ,ayG jpeJ jdpj ,i ofshfg;

CUth‘Fk; mrR thgG bvdVifshir;

%y K;, U Kjdi k ,izeJ ,iz G

,yfF bvthpI Jdp,lofspl gffthHby; ,izeJ nfhsfplwd

Kidik ,izgG,ioap;ePrpmyyd cUthfjjoNh) fyitap;ntggepy 75°C

fF caujgglt Ngndkhd fhy mstmpfh epy eMNjgogLfmd. ,jdhy; Taq bvdV

ghy kN > jdpj mrR t higG bvdV t gpled efnylLffggll Kjdik ,izgG,io
ePrai lar;nraaggLfm . ,ef mi lfhgtf;fhyjjp;, Way;

, U mrR thgs ,i of SKk; gFjasT ,uilr; RUs; ,i ofshf khwwgglk; ,tthw
cUthFk; ,dilr; RUsfspyss xtnthU G ,ioAk; 8 Nhfa N Wl
nfjh yTfsy; eP L fhz gglLk; ,ef epoTfs; jkgjjkg ei I ngWjd; %yk;
t pJkgma b.vdVt p; gy efyfs;cwjipnraaggLfnm , JWF bvdV ngUffki l]y;
(DNA amplification) vd W ngau; (gl k).

PCR Ki wggb RNA %yf$W i sAk; ngUffki lar; nraa , aYk; , eeporrp
gadNdHff@a gbnaljjy; (PCR (RT-PCR): Reverse transcription PCR) vd mi of f ggLk;
,roray; Kiwags ubu ; bund] fogN ] ; vDk; nehpag; gadgljjp Muvd;V

%yf$Ws; (mRNA) epgG bvd;V ffsh (Complementary DNA)khwwggLf ol wd .
,tthWc Ut hd ¢cDNAt dJ PCRfF t hugQJ b.vd Vi hf g; gz Gup pw .

kUjgtf;fz | wpy; PCR (PCR in clinical diagnosis)

kugaf Fi wghLfs > i tu ; Nehafsy> ghf Bua Nehafs; Nghdwt wi wh; fz L wa
PCRd; ,yfFj; jdik kwy\k; czuypd; kpTk; gadgLfpd. Fwogpt tif
NehAtfpa milahsqfhz gjd; %yk; ruabd rppir mspf , aYk; t of f khd
ei |Ki way; NebAtfahf; fUjgglk; Ez Z apfis tswG Clfjjp; tsuyd>
tsupj kbww Nhi dfi sAk; kwhk; ,ju NHhidfi sAk; nradJ ghyJ
mi | ahs qf hz ggLf pwd. njhwW Nehafi s fziwa PCR mbggi laghd MaT
vs phdj hFk; xU MaTf khpays xU NehAffp fhz gglthy; eprakhf mjd;
bvd VTk; fhz gglLk; PCR Kiw %yk; mtwwd; jdpJtkhd bvdV tuprfs;
fz bwagglfpnd. VvLjJffhth>, yjkskyksjz Ltl jptksrspNgdw kUj gt
kh pbsy; PCR Ki wggb %y Kk; gth ogj d; %yk; Neha; tiffisf; fz lwaykhk;

N huahd ; ePrpspl; khi pbi sg; gadgLjjpah mva gdpFl jpt nryfis Matjd;
%Yy Nkh Foej j g;wggij KAdNg mfFoei jfF kugay; Nehafs; c ssdth vdgi jf;

fziwayhk; fjpomuphs;, uj Nh f (Sickle cell anaemia), j y hr R@ah (B-Thalassemia)
KwiWk; /gp dyf PN hD juah Nghdw Nehafi s Ak; PCRKi wag;fz tweJ t pyhk; RCR
%yk; fz iwaggLk; <<¢cDNA thdJ ndfNh tu ; njhwMisf; fziwaTk;
(v.f hi kKN hghf Buak; bAGuFNy rp ) fz e piTk;c j Tk;xU kj pG kiFej f Ut phFk;

PCR Ki w %y ks> ghggy hkh i t U hy; N hwM pfgglk; fUgi g t hagGMV Neha;
Nohdw i t U] fshy;J}z | gglk; GWN Nehafi sf;fz twa , aYksKjdi k , i ofi sAk;
(Primers) b.vd;V Jyffp (Probes) i aAk; gadglLjjpghy; FNhNKANFHkf i sf; fz | wed >
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kdpffU fhyei Ifspl;fU kwwk; cly; ntspfUffsp; ghy;jdi kia (Mz /ngz )
PCRKi wapy;fz twayhkfUTww KIiIfsy; (fUffs) VWNDK;ghy;rhuej Fi wghLfs;
cssdth vdgi jAk; fz twayhkfUTww Klilfsy; fUfs) VnjDKk; ghy; rhuej
Fi wghLfs;c ssdt hvdgi j Ak;fz tway hk;

PCRd ; gad ghLf s ; (Applications of PCR)

, UNWCcapmbsp;kuwZ j;njhFjay;fh ggLk; N WghLfi s PCR %yk; MaTi
nraayhk; guz Hjjy; Fwoght > kuG op, dt whWi s (Phylogenetics) MaT nraa
PCRkp KffpkhdjhFk; ,jps>Kb>gjggLjjagglt jRffssvYkEs;myyd VN DKk;
gbt khf f gglt nghUsfs;Nghdw %y qf sy ey fplffongwk; Ezzmp msT
bvdVifis $Il>mstpg;ngUffpMalfs;Nkwnfhss , aYk;

jlatpy;kUjJtjjk; PCRnjhogElgjijg;gadgljjyhk; ,ujffi wskaps>
ted jpt kK; Nghdw jlaqgqfsyed fplffgngWk; xNuinahU bvd;V %yf$i wi$l PCR
nj how El gk; %yk; ngUffp MaT nraa KDbAK; , tt AW ngUffgglt bwvdVitg;
gadgLjjpbvdV Ni f mrrpggl b (DNA finger printing) Fwam hspi s mi [ ahsk;
fre ¢ jTk; xU FUtphtlatpy; mmbpayy; gadgljjyhk; kuwZ rppirags
Fwogpt bvd)VJz tqfis cwyjjpnrad ngUf Ft j wkk; PCRgadgLf pw .

kugZ khwngglt t yqFfs; (Transgenic Animals)

fhy;ei I fs; kwk;t PL tgqFfs;ni kugay; gz i s NkkgLjJtjws
fhyqfsg;>N uenJLffggIt fyoghh Ki wfs;ei IKlwa;y,,Ue;d Mdhy ; et
njhogElg KdNd IWFQ gpF> tpdkga tif tyagFfisj; NwMpS:
uPay hd kh/qufl sf fahs>kdpushy; Kbf pd. c apbsp; kuZ j;njhFjpFs;
gm> (meep/G/\ethwa) kp f ggbahd bwvd;Vifis EiojJ epyahd kuay;
khwwafi s t kg tz z K; N W pfyhk; , jwk kugZ khwak; (Transgenesis) vd W
ngauy, ,ttpk;c s;Ei offgng;meeya DNAt dJ ‘khwW kugZ ’(Transgene) vd Tk
,jdhy; N hwM pfgglk; tggFfis ‘kuGngwapy; %yk; khaggl |’ (Genetically
enginfefereﬁz myydJ ‘kugay G khwwggl | ¢ ap s j(Genetically modified organisms) vd W
mi of fy hk;

kugZ khwwv c appi s ¢ Ut if Fk; gyN W gbep yfsh d>

t dkga kugZ it milahsqgfz L mijj;jdpJg;ompnjLjijy;
flijpaj;(ngndth>itd ) NunjLjjy;myyd Neahr;nrYjJjy;

t kg kugZ i t>fljjap;kuwZ Tid;,izjjy;
,t\},ﬁhK;kthwafljjﬂ)a>nryfs>jrﬂff3>fu myyJ Kjpej c apa@s;
nrYjdjy;

kwZ khwv jR myyJ tpqFfsy;meea [ {dp;xUqfpz gG kwik; nt s pghl
gwva nray;tsffk;

Rz nlypvypKay gdwe gR>nt s s hL>nrkkwahl kwWk; k& ; Mf @t wwy ; kugZ
kbww t i ffs; N M pf gILssd (gl k).

kugZ khwggl | t yqFfs;

kugZ khw\ yp;gadghfs (Uses of Trangenesis)
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cauwif capbsy; kugZ ntspghi | Ak; t suwrp nrayKi wfi s Ak; mweyJ
nfhss ¢ jTk;rfjpthaegj fUt pahf kugZ khwwk;c ssJ.

kugZ khwk; twqFfsp; kuG; gz &fis Nkgljj cjTfpd. kd p
Nehafi sg; Qued nfhssTk; mtwwwua G rppir Ki whi sggwwp MaT
nraaTk; cjTk; eyy Kkhmpbsh kugZ khww tgqFfs; tpqgFfpwl.
CGMWWNeha > my | rkuselkj j R t ow p (Cystic fibrosis), rut hqf p (rheumatoid arthritis)
KWAK; fjpormubhs;, uj Nh f (Sickle cell anaemia) Nghdw kd p Nehaf S f f hd
kdp kugZ khww khj pp S k; (Transgenic models) c Ut i f ggl Lssd ]

kugZ khww tgqFfisf; nfhe bl cwyjjp nraagglk; Qjqfs;
kUjJtjJdi waprk;Kffakhd gadghLfi sf;nfhz Lssd.

jLoGepsp: ghfhggjdikiar; NhpgiwF kwZ  khww Rz nlyps;
gadgLjj ggLf piwd.

erRjdi kAi la nghUlfi sr; nrYjjp kuwZ Kkhwkgyh (non-transgenic)
t gyqFfi sg gudy h pj NghJ > m|t mgnghUsf S fFua kugZ i t ngwwbej hy >
C z L;pwd ;’o‘-][ahff nfhz bUeji j Aks erRgnghUsfshy; mi t fsy; Vwlk;
tpsTfs;gumak; mwaggltJ.

ghyp ; msi t Ak; ju i j Ak; NkkgLj Jt j wFks khkpks Kl I fs; kwk; fkgsp
(kap) c wgj j pFk> kUeJ vjipgdjdi ki ag; gudt hj moj wrk; kugay G kKhwi v ;
Ktfmg; gat M pu .

c apa t p snghUl fs; kwk; mt wmd ; gadf s ; (Biological products and their users)

c appspkped ngwgglt Nehafs; tUKd; jLEfTks NemafSfF rppir
mspfTk; gadglLk; nghUlfs; “c apma t p snghUlfs?vdgglk; vip, erRfs;
(Antitoxins), ghf Bua KkwAKk; i tu ; jLgGrps; (Bacterial and Viral vaccines), , U j
t p s nghUl f s ; (Blood products) kWk; ° hu\khd ; t br hW (Hormone extracts) Nghd wd ry
capa tps nghUlfs; MFk; ,jjF nghUlfs;Ez Z apbs>jht u nryfs; myyd
tpyagF nryfs; Nghdw c aphi sf; nfhz L c appanj hoy; Elg Kiwagy; c wgjjp
nraaggLfpw . ,twiwgzghffk; nratd rW %yf$W kUedfsp; gz ghffji]j
tp fbdkhFk; ,jjifa capa tpsnghUlfis kugZ kWNUI f njhogEIgJ;pI
%yks Nitahd NghJ c wgjjpnrag nfhss KbAk; rppir Qjqfs; (Therapeutic
proteins), xwW wg; gbahf{ vjpgnghUl fs; (Monoclonal antibodies) kwWk; j LgGrps ;
(Vaccines) Nghdw gy c apm tpsnghUlfs; gadghbwhd xgGiyg; ngwssd.
Gths ey ggh) f hgG kwik; kUej H f ] ; nj hop b yfsy; capa njhoyElgtpy;

Qirpa WWwgljjissd. tzp Kiwag; cwyjjjp nraagglk; = hikhdfS ks
vji pgnghUl £ S k; kUjJtj; njhoprh yfF Kjdi kahdi t MFK; KWN Uf | f

hiNkhdfshd , dRyds> kdp tsurp kwk; kdp My {ghyH Lty Gkp; Nghdw
KWNU§ fg;Qiqgfs;)wgh) fplffpwnd.

t kgjjFej Qigfis cwyjjpnradk; capa tpdfydfsh (Bioreactors)
twyqFfs; gadgLfpwd. NebAz | hf Fk; vjpgnghUs; J}z bf SfF (Antigens) vj ptf r;
nraygLk; nghUl f Ns  vj pgnghUs f s ; (Antibodies) vd ggLk; ,tw w ¢ wgjjp nralk;
cappa tpdfydfsh kugZ khwwglt t wqgFfs;gadgljjgglLfpwnd.

GwW\Neha; rppi r>, jaNeha;rppi r kwik; ¢ WoG kKhwWV ephf ugG Nghd wt wiy ; gad gLk
xwi w gbahff vjpgnghUl fs; (Monoclonal antibodies) Nghdwd ¢ appnj hoy El gKi wap ;
cwgjjpnraaggLfpwd. ,awif Qi xl|bLggi rfs; (Natural protein adhesives) vd gd
ertww> capp rpjTfF csshFky muph Nemajjilia KLifphk; jdik
nfre tdt hFk; vdN jir ehy (Tendons) kwk; jffi s ,i z ffTks gwFop a
epggTksc i lej vYkCi s rffTk;gadglLf dwd.

t yqF ef yH f k; (Animal cloning)
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twygF efyhfk;vdgd xU c apmy e kunghij gy c aphi s ,awi f Kiw
myyJd nrawi f Kiwag;c UthFtJ MFk; ,awifag;gy c appqfs;efyhfk;
vDk;ghygp, dgngUff Ki wi a Nkwnfhsfplnd.

capa njhogElgtpyy; efyhfk; vdgd cappa c UthHFtJ yyd
nryfsp; efyfis cUthFtJd myyd bvd)V Jztqfis cUthFtJ (%y $w
efyhfk) Mfat wi wf; Fwggj hFk;

| ad;t ykl; (lan Wilmat) Kwi\k; N kgngy ; (Cambell) Mf pNahu; 1997y ; Kjd; Kjyp;
(Dolly) vDk; Kjy; ghY}ibi a (nrkkwp ML) efyhffk; nrajdu  KOi kjjmd;
haT kKwk; cIfU khwiW nj hog El gj j ol ; %y k; kugZ khwngglt T hypvDKk; efy;
ML c Uthfggltd. KOi k]jpvdyng gyNW nryfis> jRffi s>
i's kwWk; Kbt if >xU cappa ¢ Ut i Fk;xU nryyp;j s hFk;

nfhi lahsp nrkkwp Mlbd; (ewe) ghykb nryfs; (cly; nryfs)

0D kggLjjgglt 5 enfSfF czTHkawpltffggItJ kb nryfs; , ayghd

pmilaky; cwf epyia mile)J KOi kjjm dg; ngWpgw . N nwhU

rkkwpMI bd; mz tnry; (KIt ) gopnj LftgglL ¢ 1fU ntspawwgglfpw . godu

' ; fU ePf@a mzt nry; , w Lk; xdwpszggItJ

clfUitr; Rww mz | nry; , w Lk;

,ntS[AIW rpjffggIL clfUitr; Rwwp mz tnry;

# Okgb nraaggltJ. tt hW xdwd z e nry; gppj hU nrkkprIbd f Ugi gap;

gj Dt wnggl tJ . (tHiTjjra) | el kthfoFggld Ihyp gmejd. xU Kj pej

tyafp; KHAGH i kej cly,nryymee V\dy;ewo;T ,dwe ef yH{ Kiway;
KjdKjyh cUthfgglt tgaF lhyp

Idey J

tyqF efyhfjjp;edi ki Sk:jPkfS k;

. kUJ.th, guNhi dfs; kwk; kUjJt Muarrphsu SfF edi k gaffpw.
kUjJtj:Ji way;Qiqfs;kwik;kUedfs;cwgjjpF cjTfow.

jz L nry;MuarrpF (Stem cell research)t opNf hY f pw .
tygF kwhk; kdp nray; Ki dN hy efyhfk; vdg) capa gytifi kffhd

rthyhdd vdf; fUpriwdu ,roprays guz hkjij khvva,djnjhf KWWK ;
#oepy kz tyjjp;jhtjij cz IHFk;vdw fUJfpwdy

efyhff nrayKi wfbdkhdd kwk;t pyAauwejJ.

, rynrayhy;t gyaFfs;gh pgi | Ak;

thifjjha; cappsy vjpki wahfp NLFSTF MlgLtdld; efyhf tgqFfs;
Nehra;gh @ F clglh cap;, wgGt Pk; VwgLf piw .

efyhff tgyqgFfsp;,iwrpaczgjhy;cly;eydpg;rkuk;nraa Nz bAssd.
,ayghd tpqgqFfis efyhf twpqgFfs; tpuh %ggi ItJlds ngwiNay;

capp atp Fi wej eyKi ladt hf cssd. (,eg; gorrid ‘I hypap k;
frhe ggltd.

efyhff tgqFfspy;kuG NhshWs ;N hdW dwd.
N%Ncwgl t efyhff t ggFfs;rejjpa cUthf ,ayh kyllapbsh pwd.

d; t gkl; kwWk; N kgngy; Kjpej nrkkwp MIbd; 27 kbnryfi s 227
[fU ePfp@a mzt nryfSld;xdwpz jjduy 6 edfs;fUtsurpFggo;
tsdUffis tHifjjha; fUgi gap; gipjdy mtww; xdW kl LN

J

[
c
29
‘lhyp ahf ¢ wgjjahdd.
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‘kugZ nt s phwnk;(Knock outjvdgd xU c apapyss FNOINKINHkfspy; xdW

myyd mjwk Nwglt kwZ ffi s kuxpgwapmy; thagh nraygl
, ayhky;nrat j hFk;

mwk;rhej gprri df s ; (Ethical issues)

kyphd kUeJfssjuk;kFej gogfs;kwk;fhafwbs >Nehnaj pgGj pd; nf hz |
> Nehafi s Fz khf Fk; ¢ s @u; Ki w kKw\k; mjp vz z pi f aghd Kwu fs;
Ww,rr%fjjm c apa njhogEl gk;nfh Iah jej Jf fpw .

Kffp fhz k; et@ c apa njhogEIgJ;pI ngUkgFj p kuwZ
jhHhud laN MFk ,jjifa kuwZ khwk;, dk,Gph tpsTfls
kffs; mr[ggprdeu b.vd ;V kV\Nlj; nj hoy El g
jd;j)jdtk nf hz t EzZap;bs;> it
h myydJd Nz btnkdNash Nghu Nghd wt wig ;
nj wW Nehafs; myyd #opy; Ngupt WVwljJk; vDkgPp kffsp | Na
vggba;ngg;ﬁJk;,kKiwag;,lufs;Fin>gadfs;mj;bk;

c apa njhoy El gt ayp; newXi W s ; (Regulations in Biotechnology)

kugay G khwngglt c appbsp; (GMOs) ¢ wgjjp kwk; c a
nghUl fsp;cwyjjpt pgi d kKwk; nghUIfs Mfait ry newﬂa(l\?/f

c apps o ; CV\gj;g,nghUIfls ftdkhf MailfF
9

mt rpak; kug|ayG kKhwingglt c appi s mllahsg Lj j
Nz Lk; ,jjF newKi wis;kffs;c appl

RMM#oiy ghJfhff c Ut iffgglljhFk; ,€f@ Cc ap@a nj hogEIg newggLJJ
Mi z ak; (BRAI) (Bio technology Regulatory Authority of India), kugay G khwnwggl |t

camppi s csslffma capa njhogElgtpay; top (GMOs) ¢ wgjjm; nghUlfs;
gadgh il newgglLjj c Ut hfgglt mi kgghFk; ,ejm tdqfss #oepy khwk;
RwWMh#oy; mi krrfjjod; MSifapg; css kuInghwapy; xgfd y; FOKk; (Genetic
Engineering Approval Committee - GEAC), ek; el by; kungmwapmy; xg9g y; FOKK;
(Genetic Engineering Approval committee - GEAC), ek; el by ; kungwapy; ¢ wyj j o;
nghUl{SfF xggy;mspFk; mi kg MFk; kNh h Wgspfgglthys>c apa njhop;
Elgtay; newggljyJ Miz ajjp; Jizggopwhd RwM#oy; KkjpgPLf; FO
(Environmental Appraisal Panel) nghWgNgwK; NkYks mi krrfqf STF i laghd

BRAInrayghifi s Newghu t nraAk;mi kgi g c Ut hifp , kkNh h Kdnpkhop ol wd .

capa njhogElg cwyjjp nghUlfs; kwk; c appi s rKJhaJJ Fs; Ei ojjy»>
mt wival ; gadgh bd; gd D} tk; msgg) Mfpd Nr@a c appnjhoyElg MNyhri df ;

FOkg; gqFJ huyd ; gz pshFk; rl tggbafd jddh rpept dkhd newgglLj J mi kgG
capa njhoyElg c wyjjp; nghUl fs; kwk; c aphi s ggwwp Mumarrp , W Fkj p
Nohf Ft U J kwk;c wogj jpMfadt wi w newgglj Jfaw . khey c apm nj hogEl g
xUqfp z g&F ; FOkk; (State Biotechnology Co ordination Committees - SBCC) kwWW\K;
kht It mstghd FOkqgfs; (District level Committee) Mfad GEACIF cjtp
Qo dt hFk; et d c apa ghlfhg; FOkk; (The institutional Biosafety Committee -
SBCC) kw\k; kht I't mst yhd FOkqgfs; (District level Committee) Mf @d GEAC f F

cjtp GQudt hFk; eMd capa ghfhgd; FOKk; (The Institutional biosafety
Committees - IBSC) ¢ s @uy; t ofi wii s ei | Ki wgglLjJk; mi kg6 MFk; kugZ

khwpnggl t nghUlfi s tuyjf Wph> ngUksty; gadglLjj mDkjp mspgd >
t pogi j M\ wg kuGnghUs ; khwvai kgG kBPhaTf FO (Review Committee on Genetic
manipulation (RCGM) t @; gz mhFk;  IBSC kwik; RCGM Mfmit kp Kffm
mi kg&F shFk; ,twi wfz fhz ggd kuG@nghUs ;xgQ y; FOt g ; (GEAC) nghWgghF k;
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njhoy; Elgtpy;Ji wahdJ mjd;ngUejjdi k kwik;gadjU jdi k
Jdp] dpa gy N W ritjptafshy; eptfpioglidwl. 190y; c apm
Ji wahy; (DBT) nt sapgglt kWN Ui f bvd;V ghJfhgG t ophb
Ki wfs; uGg mwayaym; khwngglk;  c apps;  nj h ughd Munarrpi s
csslff;a hFk; ,e tophHb Kiwiss 194y ; NKYK;jjjpmi kffggltd. ,ejp
kUj J t Mlha[ dDou t ., efa Nshz ; Muarrghgu t > mwp ay; kwk; nj hoy f
Mumarrg; Ngu t Mfat ww ;

c
mbggi |
nj hoy El

a
a

v
ot

@y
K

rifggbahd mi kgffs;
1. kWNUif DNAMNhi df;FOkk; - MNyhri d_(RDAC)-

ept d c apa ghl f g ; FOKk; (IBSC)

t DJggj j M wg kuGnghUs ; khwwai kgG xgg v ;
kPhaTf;FO (RCGM)

ku@ngwap@y ; xgd y ; FOkk; (GEAC)

khey c apmj hoy; El gt py;
xUqf p z gG FOkKk; (SBCC) fz {hz gG
)

kht 1t mst yhd FOKk; (DLC

c apgnghUs ;nfhs | f (Biopiracy)

vdgd ‘gddh L epm dqfs; kwk; gw mi kgfssehl myyd kffsp;c ua
mqf Phkp we , oggP W Kk; t ogqf hkky; c ap; t sqfi s gadglLjJtjhFk; vd
ti aWfggllssd

capay; kwhk; kUjJtjJdiw Nekghthy; NhRW; mwkrhy
gorri dfi sg; gww gbggd c apt mwt @y ; (Bioethics) vd ggLk; ,J kUj Jt
nfhsi f kwk;ei | Ki wi a nj H uxLjJkkP gFgghaT MFKk;

goi eppi s c apa njhoy; Elgt py;Ji wap;f8;, agFk;t pJggj j M wg kugnghUs ;
khwvai kgG kBhaTf;FO (RCGM)mqfjjpushif;nflz LssJ. bvdV kKWN Ui fj;
njhogElgjijg; gadgljjpngUksT kUeJ c¢ wgjjpnraAk; njhogfqfSfF c¢ uik;
ngW J nj hopw hi y tsurp kwhk; newggljdjy) tpp 1951d; gb
flthakhifgglblssdJ.

cyf tujf mikggo; (WTO) xggejggb mwdrhu nryJupk tujfjjp;
i fnahggj hw; vDk; Ki way; ,ejph> fhgQu k tpp 199 clgl gyNW mwirhy
nrhy Jfsp;kPd rit tppsy;jRjjafi sr;nradssd

kuwpy G khwwglt ¢ apbs hy; Neubf $ba Mgj J fs; (Possible threats of Genetically
modified organisms)

kugay G khwgglt c aps; (GMO) vdgglLk; kunghwamy; t op khanggl t
c aphs; (GEO), t suej kwhk; t sUK; enlfsy; Nshz [ k>tdjJi w el ho; c app
tsw capay; jE  kwk; BRwM#oy; Nyhz ik Mfatwwy; gqf hwy
c Ut hffggltdt hFk; , Uej Ngh Yk; N z LnkdNah myydJ ftdfFi wthfNh

kugpy G khwwglt c aphi s RwM#oyp; t bt pfgglkign) ry rkaqgfspy; vjp;
#oypy;tpsTfis czIthFfpowd.

kugpy G khwwggl | c apbshy; Vwgl t hagss , | uphlLfs;
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Gma myyd nfhba jGFambs; kwk; NePAffpi s c Ut hFFt J. kugZ khwwggl t
c appi sf; nfle L |, dffygG nratjd; %yk; thoeJ tUk; jFapbpsp;
tpsTfi s NKYk; Nkhrki lar;nrajy;

,yffy;, yyh;rppgfshd kz z y;t hlOk;c apbs > §F

RW\F # oy ; yK; . Nsh i k

j@Fapf nfhyyp GMO-y ; j §Fap;

cCsSs er RgnghUl f s ; ; _ nghUl { S 1d;

,yffgyh c apps; € Y ; ;| khwnggl |

kwik; #oepy kz tyk; ; ogw|, iz el J&FaMnfhyyp
Mfat wwy ; vj pki w|tE ; ,dipjh fag;erR vjp
tpsTfis , ) .

VwgLj ¢ f ol wd .

nraagglt jpiy.

rovolqf Sffplaghd | kugZ Khwyi } jol Nghl
kfuejrNui f < ht u;| FwaP}hs ufg;
nfhyyp vji pg | 9ad gl j ggLk; Neha ;

kuZ ffi s guygp“# ggu; ‘\’,{,\EEJQTKS KUgZ ff's'> -
tP’;’ VDk, “kal s” Neha : c z thka '
j ht lﬂfi S hf X i s
L S i Bmat s s

fi sfs;| kuG khwwggl t
Nghl bj ;| kuwgZ ffs; j Bu;| k

moggj hy ;| khwpki | ey Vvj pghuhy '

gyti fi:l, lughlfi s VwgLjjyhk;|tbtafspys

vj pKi W ; khwnggl t

jhffk WwgLf ol ywd . _ [ kap; _
, 0 TAWT s Wl J k;

nraaj;jhtwfsygwi tfs;kwk;gwt yqFfSfF CWtpstpjy;

e tprma/Nshe ;#oepy kz lyk;clglt campa rKjhajjmpr , i AW nrajy;
« rpwwa  gytifj; jdik myyJd rpwdqfSfFsshd kuway; gytifik
Mf @t wwy ;rupnraaggl , ayh , ogGmyyJ khmagfi s VwgljJjy;
kdp eyDfF vjphd , lughLfi s WglLj Jjy;

kugay G khwvggl t ¢ aphi s RwWM#o
WgLjjyhk; Vnddgsmt Tapbs; ngUf p C
bvdVtpy;Ei oeJ khwwgfi s ngLj”b eP
c apps; Jw[\gm t hOk;c apps ; khwngf i
cUthffp RWwMt#o0iy ghpfr; nraa |

Mi z ajjplu kuayG khwwgglt ¢ apbi
mspg p:;kpTk;ft dkhf ¢ ssdu

c apa ghlfhgGt ofi W s ; (Biosafety guidelines)

kugpy G khwwggl | c aphs; (GMOs) t surpgwp fUjJfs; Gasty;tsuwel
tUtjhy;cyf Rfhhu epmdk; (WHO) 1991 Mk; Mz L c apa ghJfhg@fhf Ki w
rbch gz p; FOffis cUthfpd. , fFO RwM#oyp; c apbi s thtpf
“jddht f; FwmaP” xdiw jahpdssd. “kugnghwamy; kwk; c apa njhoy;
Elgtay; gddh L i kak?(ICGEB) c apa ghJfhg&G nj H ught vOKk; gorrp df ST Fj;
j B kwik; RwM#oy; mbggi lagy; capa njhoyElgtmy; njhu gadgh
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Mfadt wwy; Kffmag; gqf wWM ol wJ . p Rfh hk; RiM#oy; kwhk; N stz | k
Mfadt wvy; kugay G khwnggl | ¢ appSfihd mDkjmhy; N hdWk; , | whlfs; gwwp
ICGEBtiyjsjjg;mwayhk; NL tpstpFk;Ez Z apbs; kwik; kuGy; nghwa@y hy ;
cUthfggll capdqfs; Mfadtw w cwjjp nrajys: gadgLJJJy:> , W FKj
nrajys> WWkjpnrajys> Nkpjy; Ngdwt wi w flLggljJtjwhf> 1986d; RwW
ghifhgG rltk; jdfF toqfpss mjphiij gadglijp ,ejphtp;

nj oy El gj ; Ji w (DBT) “rDNA ghJfhgG t ofki wfis c Uthf@ssd.

toi wfis e IKiwgLjJdtd kwk; fz fhz ggd “c apg; ghJfhgG epv df;
FOffs; (IBSC’s) “t tJggj j M wg kuGnghUi s i fahS k; kPhaTf; FOf f s *(RCGM)
kwik; RwW # oy ; kwAk; t dj i w mi krrfjjp; ku; nghwapy; xgg y; FO (GEAC)
Mfadt wma ; gz s hFk;

mwd rhy nrh J up k kwik; ghd f hgG (Intellectual property rights and intellectual property
protection)

,aynghUlfshd tPLj;jsthqfss>eyk; Ngndw nrhj;lfisg;thfh‘
gy rltgfs;ei |Kiwag;cssd. it nts;alg;G/gng$bad dhy s
nraaggl ! EzZap;bs;> htuwfss tgqFfs; kwk; tz pg; nghUIfls
nrafAk; nj hoy; El ggf s ; l\ghdwd KOi kahf mwﬂ' rhugj dt hFk; ,jjF ng
c Ut hfmtu mny fztvvpzjtu; mgnghUS f F KO canAllatLhthu
mwdrhy nrh JTSfFk; edby; ritk; cUthfgglt ghlfhgG mspfg
Vnddys ,it ntspp; Ggglh nrhJfs; NcYk; , jjF  mwpt
ntspoLjJtd QGp fz LopglG kwk; Gli kah‘foFk;top nraf o w .
g DI EIN rlt cuk myydJ fhgGuw k vDk; gadgh bwthd jw hyp
MFk; rltqgfs; Nrma mst pk; gddht mst fYk; mt{ghgh) c Ut hifg
cUthfgglk; Gma gap; ti ffSk; mwdrhy nrhJu k MFk; :
rhFgbahs uf spl; ¢ u kfs; (plant breeders rights - PBR’s) %y khf ghJfhf f ggLf
fphk r%fk; kwk; t prhapsp; kugag; gyt i fi kK nfhz | rpwmd g; gadghl> k
mwd  kwk; guhwnk; gi | g gh)fhgG Mfpdtw w PBR mqf Pubf ol w .
rhbFgbahsuy ,Jtiu ,yyh Gm jhu tifia cwyjjp nraa muhfjjhy;
mspfggbt N “mwdrhu nrh J udp k”(IPR) kwi\k; “ghJ f hgG* (IPP) M Fk;

f hgCup k>gj gCup k>t z pf; Fwal Nghdw gyN Wt ubsy; mwdrhunriy Jfspl;
c up k ghlfhifgglLfpw .

f hgQup k (Patents):
nghUsh hu KffpjJtk; thagj vz

Y4
csslffpd. capa njhoy; Elgtpay; vD
Elgt py; c wgj j@; nghUl fs; kwik; nray Ki w

ww c apa nghUlfsp; Wgupa
K:; mw;b[ay,MFk :
s; Mf t

@
c apss $Wshd Ezzyapxbs t ygFfss Jhtuqf nryti

EZZVVQGs>g|sh] kifs > kugZ f1s; kwik; c aplj ; nJthgW CU
cwyjj@;, nghUlfshd Kjdpy KWK , @z thk; epy tsup ]
nghUl fshd Myf ™ hy; kwk;vj pgnghUl fs; Mf ad cvsgjjpnghUIfsg ml

J k] ; Myt h vbrd; kILNk c yfy; 1000f Fk; Nekwglt fhgfup ki a jd;
fzffyg;nfre | mwbpayhsuy Mt hy

ganL1;y>RJHbun>;y:>tsu jy» dp
nrayfs; kwik; c appg njhogElg tpsnghU
nj oy ; El gt pypd;gyN Wnrayfs; MFKk;

>vsya> nryT kyphd c apa kKhw
I fi cUthFjy; Ngpdwd c apa
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xUtu fz Lgbjj xU nghUi s cwyjjpnraa>tmpgi d nraa kwhk; gadgljj
muwhy; Fwogpt fhyk; ((ayght 20 Mz Lfs) tiu KO cu kia Mtz kK

togFt N fhgQup k (patent) vd gj hFk;
,ef rltggbahd Mtz k;fz Lgbjjtu kwk; fz Lgpjjiy thfh‘Fk,quk

kKwik; rYi fahFk; fz Lgbgghsusp; fbd ci ogldx Neks fUjJfss KjyP

Mfadt wywvadN wy r Bhd t Ut ha; fp)lff topnratN f hgCup kap ; Nehffkth,

fhgup k ngwj ;N i tahd mbggi Ij;jFjps;

e fz LogpgG G i kahdjht k;gaDssjh Tk;, Ujjy;N z Lk;

. ﬁtmjgk@; nghUl fs; Ga fz Lobgght Tk; kP Lk; jahupfj; jFejjhfTk; , Ujjy;
z ;

 fhgGwk t@gzggjjp;fz LobgG ogwva KO t gffKk;, Ujjy;N z Lk;

1980y ; Kjd; Kjypg; fhgp k ngww c apok; kuGy; ngwapy; khwnk;

nraagglt ghf Buaht d #N hN\khdh ; Gl h (Pseudomonas Putida). 1971 MKk;
L Npurpray Mdej Nckhfd;rffu uyjpvdgtuy;,J c Ut hfgglld.

mwdrhy, nrhj Jup k tz pk; (TRIPs) njHuhd fltz epz ak; kw\k; tyjf nghl
xggej k; (GATT):

cyf tuyjfg;gafB njhHuhd rui rfSTFj;jB fhz 1948 Mk; Mz L t s uwej
ehLfshy;t bti kffggltd jhd; GATT xggej khFk; , ej xggejjjo;edi kfs;tsuej
ehLfshy; kKILNk mDgt pfggltd. 1988y ; “mnkubf ghuhS kdwk; mi djJ tz pk;
Kwk; Nghl bj; jdi k rlfKky(Ominibus trade and competitiveness act (OTCA) vD k;

rltif) ,aww tuyjfk; njhughd rit jplafis tphubFk; mjphyij mnkubf
| ffma enllf STF t ogf @Jd.

G ppy;rhej FwaP (Geographical indication - GI)

G pRy; rhej FwaP vdgd xU cwyjjp; nghUs; Nhdwa c wgjjpahd
Fwogb! eyggui g rheeN h> mjd; rmglayﬁ myyJ gz i gg; nghlj J toqfgglk;
xUngau myyJ FwaP MFKk; waya Fwogght N stz ;c wgjj;nghlUlfssc z Tg;
nghUlfss i ftpdg; nghUIfs kwWk;  nj hop f cwjjp; nghUlfSfF
toqfgglt jhFk; 2004 — 056 Mk;Mz L , ejpht y; KjdKjyp; G ppy;rhwej FwaPb
ngw nghUs ;I hf wo; Napy MFk; fQrggl b>Nh t khti uf Fk;, aejpksj Qi r
tzz Xtpgfss>kdiu kyypf kwhk; efuNh ; Mgw qfs; Mfad | kpfjjy;
G p@y;rhej FwaP ngww ry nghulfs; MFk;

gj B k (Copyright)

xU E}yrrpqau ntspapt gi lgdSffhd gi lguw kia ghdfhjy; IPRd; f®&;
t Ufpw . Gmk Elyhrpaud; fUjJ ntspgh bwE t oqfgglk; ghlfhgG MFk;
vLJJfthhf< Elyhrpau g pohrpau (g pghs W Ely; ntspPihsu myydJ
g pghrp U/E}ly; nt spPthsuy, Mf@a , Ut Uf Fk; t ogf ggLk; ¢ up kahFk; Elyo;
fU Jfs; efyhfk; myyd kW pG nraa gj P kahs upk; vOj J Gt khd mDKj p
ngWy; Nz Lk; xU nghUs; vtt hW c Ut hftggltd vdgi j ghlfhggd fhgQGup k
kw\k; tzp urpaqfs; Mfadt hFk; Mdhys mrrg; ntspejit>xspggid kwk;
xypgi @ nrad nts@pplit Nhdw ntsp e gi 1o isg gipepk ghufhifp.
capa njhoy; Elgtay; Ji wag; bvd;V. turj; julTfs; myyd NW g gG
t bt gf ssxspEz ;ti uglqts;l\ghdwd 0j P& kay ; ml qFKk;
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tz pf; FwaP (Trade mark):

vdgd xU eMdjjp; jdmahU nghUi s
; Tz twag; gadgLk; ntwfs; myyJd FwaP MFk; nghJkff{

rﬁg, nghUi s Ak; geuty; ¢ Ut H f gglk; Nghyjm; nghUi s Ak; gppj
op i nrafple guej vyiyapyh gadghfi sf; _nfhz bj

f
ay; cyfstgy; muR kwk; ngua tz p
,  kugay; Nehafs; kwi\k; gw Nehafi s
: Camjmry, Elgtay; c wgjjm;
, € mwp py; gpd eyk;>Nshz:k

tphfs;

1. PCRd;xtnthU Rwwk;vjjid KdNdhofs;Ni t ggLfodwd? PCRy; kwk; b.vd )V
ghy BNl ; gqF ah)? PCR Rwmwy; gadgljjgglLk; bvdV ghy iNJj ; vej c appl
%yijyted ngwgglfplw ?
ghy sNi ;rqtyptpdi ag; gadgljjpt plkga khpay; vtthW kugZ ngUftk;
nraagglLfpw ?
kuGy; nghway; %y k;c Ut ifgglt , dRypo;vdg) ah)?

N pvtt hW, ayghd gRt plpd W N WoLfodw vdgi j t gfFf.

rDNAnjhogElg t Ui ffF Kd;,dRypod;vtt hWngwgltJd?vjji fa gorri dfs;
vjpnfhssggl b d?

ELISA nj hoy El gk; vj pnghUs ; J}z bvjpgnghUs; tpd mbggi laghdd. , N
njhog;Elgiijf;nfle L kuGd ;Fi wgnhd /gpdyfPNhHhD}luah t %yf$W Nehaf ;
fz twg)yhy nraa , aYkh?

xU c appy; kugZ rppir Kiw %yk; ,ayghd kuZ ffi s

Fi ng_fisr; runraa tpofpwluy jdhy; c apap; nra

, j dl .
ngwggLf pwd. , jwk khwwhf kugZ t ol ; ¢ wgj j @; nghUs hd neh
n

Kiw %yKk; c apa@; nrayghLfs; kBg; ngwgglLf o wd. N wk
Kiwsg; rpejd vJ vdf fUlfpdwk jqfs; fUjJfSffhd
Fwogh Tk:
kugZ khwmwaglt t wgFfs;vdgd aht ?vLjJffhLfs;jUf.
xUtu ghifhggww c Il Yw d; fhez khi jdfF HIV nj mW Wl bUf FNkh vd W
VZ Zp,Ujg gudhi dfFr; nryfpwu ELISA gulhiid cjtpQBkh? Mk;
vdy;vggb?,yiy vdy;Vd?
. ADAFi wghL vttt W ruoraayhk;vdgi j t gffTk;
. bvd;VjLgGeps;vdgd ah t ?
. clypry;kwZ rppi r>kwKk;, drory;kugZ rppir NWoLj Jf.
. Jzbnryfs;vdgd ah t ?kUjJtj;Jiway;mjd;gqif tpfFf?
kugpy G khwnggl t ¢ apl gf shy ; Neubf $ba MgjJfs;ah t?
kud op NehAld; gpwej xUt UFF  rppi raspFk; kugZ rbpi r  c app
nj hog El gt pyp ;xU gadghN MFKk;
m. kugZ fppir vdgj d;nghUs; ahj ?
M. Kjy;kUjJt kuZ rrbp;r l\kwnffssgglt kuGt opNeha;vd ?
,.kugtopl\bha;rrbp'; rffhd kugZ rppirap;gbepyfs;ah t?
16. ghypNJ ;rgfgpt p d>nj WWNeh a Mukgfhyjjy; fz twag; gadglk; xU rpej
fUt ahFk;vDk;fUji ] tpophfk;nraf.
17 kWNU i f jLgGeps;vdgd ah t ?2Ti ffis tgfFf.
18. efyhf nrkkwoML — I hypxU kpg;ngua mwppy;j JgG Ki d vdgi j t gfFf.
19. efyhfjjp;rhf ghfqgfi s Fwoghf.
20, kWNuUif ,dRyp;vtthWec wyjjpnraaggbfpw vdgi j tsfFf.
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21, KWMN Ui f kdp tsurp  hikhd; (recombinant hGH) ¢ wgjjpp; gbep yfi s
tgfFf.
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ghk;- 11 (myF -V)
c appl qf s ; kwk;, df $11k;

RWM # oy ay; (Ecology) vdw nrhy; fdNff nkhoppys , UeJ c¢ Ut hdJ Soikos’
vdwy; ‘t Pby; c ss’ vdWk; kwi\k; logos’ vdwhy; ‘gbjjy; vdWk; nghUs; vdN >
RWM#oy; t B Fwpj gbggy>mjp;css midjJ capdqgfs; kwk; mtt Pbi d
thoj;jFjdssjhFk;nrawgh L epoTfs;Mfmit mlqgf\ssd.

RWM#oyayhdJ> c applgfss> , df §1t ks rKjhaks #o0epy kz tyk; Ngdw
gy gbepyfis cssliffpd. RWM#oypypsc apf$ltk; vdw nrhy;
njHffjjy; kdpusp; njhFgG vdgi jf; Fwogiwh c Uthfggltd. ,rorhy;
jwNgh)  vejnthU c appjijAk; rhej ‘capaqgfsp; njhFgG vdw nrhyyhf
tpdgljjoglbssd. #oypy; NehWfy; rKjhak]; vdgd (c apar; rKjhak) xU
Fwogbt ,1jjp;thOk; midjJ ,df$ltqgfi sAk; Fwhfpd. c apar; rKjhaKks
c apwwv RwW#oy; fhe pSk; xUgN , iz eJ #oepy kz lykhr; (Ecosystem)
nrayhwMmpd . c apj; njh f (Biome) vdw nriys Kffma jhutiffisf;nfh |
ngua gFjpmyyd Jizf;fzt mstyghd gFjpaf; Fwmbf N ngUkghYk; gadgLk;
kbg; ngua> Xwstpf jddpwl ngww capay; kzlyjij ‘RuM#oy;
N hs k;(Ecosphere) vdWk; Fwogpy hK; , ] §; gkpg; css midjJ cappS k;
mlqFk; it ,awgpy;fhz;bSld;,lzeJ nrayh/\wpmtwwn gut y > nrwd >
¢ wgj j pkwik; gua hkj i j xOqFglLjdfpwnd.

c apoa qf s ; kwik; mt wial ; RM\ # oy ;

xtpthU c apdk; miwiN cua RWGWKs CIlfk; myyd
ngwWssd. ,twMd;capp ur yahf ,izeJ nraygll mr#oyp;
ol W RwM #oy; vdgd c apqfs;

|s csslffral $ILr;nrhy;MFk X

nj h
jftikgdis cUthf{p; nfhsf
Uffj;Nitahd gyNthuz;b
mOJ;k>eE|’ kwikk; ¢ gF; jdi k fai

fhz pshFk; , it c apww Mfff$V\ﬁS; (Abiotic components) vdW nghJt Hf
mi of f ggLf ol wd .

spnt ggep y >
it vej #oyMk;jhfjij Vwgljjf$ba

RWM #oy; vdgd njhud khWlf; $badks , aqff; $badk; MFk;
nt ggep y kthqfs kwik; xsp khmgfs; Mfpit gfypl kwhk; fhyep
khwwt s hFk; mr#oyy;thOk; c applqgfsy; jhfji] VwljJfpwd. x
c appp;tsurpguys>vz z pif>eljij kwk;, dgngUffk; Mfait RwWM#oyp;
gyNWfhz pshy;epz apf gglfpind.

t hop k; (Habitat)

xU capdjjo;thpk; vdgd mt Tapp jjp; ‘Kftuwvdyhk; xU rpwajj o ;
mi djyJ thopgfsp; njhFgG ‘G |gguty t PR’ (Geographical range) vdgglLk; xU
Fwogpt t hopjjw; thOk c aphs;jqgfS st,,lreJ thot NAL>C It epyap;xU
gFj maht , UeyJ czTr rqupkw}/\k;cthpylacUthfFfpiwd

vihjJffhtb: twzt tholjjw; t hOKk; xItfk; mtwwa; Nh; kwk; R hr
kz tyjjpo;cjtphy>Mtphf{p;FspitjjYfifh ePu;jmkgl g;gadgljdfpnd.
mit mjpr; nrwdss rpePu c Ut HFtNh> mjd; cly; vilay; %% tiu
eBogi gi ; j hqFk; jpd; ngwni t . mtwwd; Fsk@s; kwik; j pyfss twe t kz y;
epkga #oyp;t ot JwhNww j fti kgi gg;ngwhssd.

e@ hopjjy> jddpy fhjy; (Homeostasis) kwik; CLfygG xOqFgh i |
gukwjy; Mfpit thyhf cssd. mjdhy; nry; RUqFtijj; jLggj W\ ww
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nghUj jkhd jfti kgdfi sf; mN Nisap; edtd
I

tho;tyqFfs;nry; ntbggljj;ngj tlkg(}lsg,nng\lssd ,|t j
kBfs; Nghdw c apdqfs> J ; p>eBJt jwNww gl F Nghdw ¢
mi kgG (, afftpy)> gfftH X ; (Czul)>nrTsfs; (R hrk) fhw\g;
i gfs; (kpitj; jdik) ; ; ePftk) vd gy jfti kgdi sg;
ngw\s s d.

M hopkixJ f f pk; (Niche)

xtpthU c ap Kk; jdpdtkpf thopjijg; ngwwiggd Nohy; RM # oy ; rv
thopjijAk; ngwhssJ. mjy; mej capodk> #oyp; Mffpkpdss gUntsp
(Physical space) kWWk; mrrKjhajjg;mjd;nrayghifsp;gqF Mfait mlgf@ssd.
xU c apoajjpo; RM#oy; rpM hopk; vdgd mt Tapo k; t hOk; rfV , Ijijr;rhuejd
Kl Lkyyhky ;mjd; RMW#oy;Nitfs;midjijAk;c sslffpdkhFk;

o
Y

xU rKjhajjg; t hOk; c applqf sp; nrayghtL epyia cz yJk;tifag;
TP hopk; vdw nriyiy rhay] ; vyld; (1927) vdgtu KJd Kiyp: gadgljjplhs
RWME#oyp: xggbjjff nrayfi sr; nradAk; rpmof FO kwik: xU rKjhajj pFs
mf FOt mf hd rpwt hop gugG Mfpai t ‘c apr; rqf kk;(Guilds) vd W mi oftggpr\U.
nttNWQGppy;kz tyqfsgy;css>xNuti fahd rp hopgfsy;t hOk;rpwa gf s ;
‘RWW # oy ;xjj c appl qf s ;(Ecological equivalents) vd W mi of f ggLk;

gy tpafpqgfs;xU nghthd thopjijg;gfped thofpwd. Mdhy; mt wva ;

rot hopqfs/xJffpgfs; edpi tivwWigglbssd. xU thopjjysxU jdoglt
,df$ltjjo;thofi f Kiwmjd;xJffpk;vdggLk; vLjJffhHth Rt u; N‘hoﬂ)s,
(Crickets) kwk; nt I Lffsps; Mf@ma neUqgqfm njhHhud lTa grrps; xNu thopjjp;
Uej hY k; mt wol ; R # oy ; r hugj rrWthoﬂ)qu;nttNV\/rf cssd ntltffsp
of y; Neum nrayglgit. it jhufs; thogd jhu; gFjpis czt
thOk u[N‘mpntlLffpyapi t hopjijg; gfpe.,J nfrz thYk; mjd; nrayghLfs;
Nwhdlt ofy; Newgfsp; ,it nraywks ,i yfSfiplapg; ngfrAk,,Uka
LUl Nedjg; nrayglgi t  (Nocturnal)> Rt uf N hogks> nt | Lff s Ak; xNu

pej hY k; xdwpi nrayfsgy; kwmpwhdW ji yaphky; t ofpdwd. vdN xU

j ol ; fof;bk vng mJ t hOk; #oyp; mean rgG L 1 j AK;

I s Ak; Fwggj hFk;

flyh NhF kw\k; kpphy ; Mfa k8fs; t hOk; Fsr#oepy kz tyjjp;
vdw k&l; Fsjjp; l\ky;gugl; gAk > NhF>eBni nquJ.,J mLf i f AKk; k\NV\k
j i wgugi gAk; rrWthoﬂ> hif; nfrz L mttggFJraw Jqfspl
ep W\t wivb ; fhsfpwd. mt wal; tha; mit
mi kffggIbUgghy mit xNu thopjjy; N Wglt
nf hz Lssd(glk,ﬁ)

Kffp c appww Mfff$Ws;myyd fhe ps;
capw fhez ps;vdgit c apqfsk; mtww|d;nrang_

ghg: gAk; WwglLj Jk; , awgpy; kwk; N jppy; fhe pis
Kffakhd c apww fhiz psht d.

nt ggep y (Temperature)
ntggepy myyd ntggk; kwk; Fsprrpap; msT> xU RwM#oyp; kpTk;

mt rmpkhd  kwWk; khWgLk; fhez p MFKk; ,J capfNhsjjp; thOk; mi djJ
cappigfsp; Kffpa nrayfshd tsupj khwkseljij>, dgngUffksfUtsurp
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kwk; kwz k; Mfa midjjrk; jhfjij  VagljJfpw. RWM#oyp; css
Fi wejglr kwWk;mjbglr ntggepy nryfs;c ap;thotij newggljJfpw.

capajjpd; tsupj khwgfis nehps; newggljJfpnd. nehj ps;
ntggepy cz ufjjmd;nfhz lit. ntggepyahdd ngUkghyhd c apoiqfspy; ghy;
epz ak>ghyp tppks>,d c WoFs; Kjprrpmi Ijys>

t hdl ;" KW g;t pp(Vant Hoffs rule)

cappgfspy;xtnthU 10°C ntggepy c auffFk;tsupj khw t Pk;
,Uubggi Ifpw myyJ xtnthU 10°C ntggepy Fi wAk; Nghdk; t sup j
khwt Pk; gh phf pd vd thdb; " g njupjhy , ttppthdl;” Wg tpp
vd mi offggLfm. ntggepy>tpdfsp;Nfjjo;k® VWwlLjJk;tpsT
nt ggep yf; nf O (Temperature coefficient) myyJ Qy kj @G vdgglLk;
, kKkjgghdd X°C ntggepyay; xU tpdap; Nfjjmk; X-10°C
ntggepyay; mtipdapd; NfjjpfFk;, ,ilNa css tppjjhy;
fz fitpgglfm. c apolafspy; QokjeG Rkhuy 20 MFk;  Qkj pG 20 Mf
,Uejhy; xtnthU 10°C ntggepy c aulfFk; tsupj khw tPk;
, u bggi | Ak;vdgJ nghUs;

WAK; -, dgngUffk; Mfat wwa; k@ jhfjij Vwgljdfpd.
capqniqtsu; msT kwhk; ew mi kgG Mf @t wY k; nt gge
pr\u Fsphd gFjpspy; trpFk; gwitfs kwWik; ghY}l b
v; trpFk; campadqgfis tp mjpkhd cly; Vilia vIprde
'p (Bergmann’s rule). Fsphd gFjpsp; t hOk; klwh c ly; nt ggk;
fsp; fhyfss fhlfs; kwik; gw ,i z cVVgG‘s;> nt ggkhd gUt
;mN rpmoljijr;Nw capoqfis tprirpaj i cssd. (Mnyd;
tpp (Allen’s rule). ry eB ho; #oyp > elo; nt ggep yf Fk; kBfsp; cly; mi kgG
kwWk; vz z pi ffFK; vjpki w; njhus |, Uggjh‘f fz twagglbLssd. Fi wthd
nt ggep yap; mj p vzzrb:fag KJdnf Yk@s;c Ut hfgglfpwd (N hihdp;t pp
(Jordon's rule).

#oy; G ppy; JJJtngb> g{

, CS$ trquf rYk gyNW , df $l
F s pid Fips ngua ms t
Sks ntggkhd gFjpspy; ma mstphd tgagFfSKk;
k.

3
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I fF J}emf ForKayryereJ
gh yt [ hf; Kay;
vy:yggFJchgGs
cly;nkypi I Ak;

cappigfsp; gu ypk; ntggef jhifjt] VWwgljJdfmd. ntgg kzlyg;
gFjpsy; capolf; SItjjp; gyt | app kwiwk; nrw@ Mfmit kp
ntggkztyk KWWK ; JUtggFerls ;

ntggep yfNww jfti kgfs;

rpwval fs;c apt ho nt ggep yf N ww thl kg&Xi sg;ngW y; kpTk; mt rakhFk;
mj p nt ggep y kthftflSJ,an t hOk; tpqfpats; kpf ntgg N WgH L
Capﬁ)s (Eurytherms) vdgglLk; (g+ d> ehas G/p kwWk; kdpd)> kp f nt gg N WghL
jj]WF rhjfkhdd MFk; gd@gMfjjg;c appgfs;tho Fi wej ntggepyffhd
ikgGs (kp f Fsp; nt gg N WghL) (Cold-Eurythermy) t hoj; Ni t alf , Uejd.
k,ntggepy N WghLf i SJ,thFk jpdhy;c aphbs; gw gFjpsy; FoNaws t hOKk;
id mjpupydf; nfhsfpwnd. , awm f NquFr rhfkhthFk cappgfsp;

o f nt gg N WghL (Eurythermy) xU ti fahd nt ggepy xOqFgh L Ki w MFk;

capplgfsy; Fiwhd msT ntggepy N Wghifi s kI LN jhgfp; nfhsSk;
jpd; ngwwi t Fiw ntgg N WghLi | a (Stenotherms) c appl qfs; vdgglLk; (v.fh
s>jtisfsygyyps; kwik; ghkXs)

guz hk khwngfshy s nttNW

#oypy;
hLfSfNwy nttNW N WHfis

,jdhy; mtiwqFfs; nttNW
nfkssTk Kbf pw . mJthd

Nohu s ; kwik; $Lfs; (vz | kgh)>
UthfFJy;>Fsp|,cwftk KWWK ; nf c
i kahd Fsp; kwi\k; N h | fhquS fI
yi aAk; mjdhy; VwglLk; eB k\NV\k, c
; tyi rl\gh'y; vDk; nghUjjkhd jfti k

xS p (Light)

,J xU Kffpkhd c apww fhez p MFkK

(mi yeRPk; myyd epk)> xspp; nrwd (f phk; f

msT (gf y;nghOj o ;ePk) Mfait campqgf STF kpTk; mt rmkhdi t
g

tgagigafsd; t surp epkphf f k>, | gngaurp kwk; , dgngUff epoTfsy;
xspjhfjiQ]j VV\gJ.pr\U. xs@ap; nrwd KwKk; mlyntz;Mf[alt tsup |
khwy jg;jhfjij] Vgljdtd kitkpwekugZ ffsy;j@Bu khwyijj;Jjz Lf pind
Gv Cjhfjpfs; kwk; Xfjpfs) fz ghu tfF xspkpTk; mtrak; Fi fap;thOk;
c appiqfspy; rqahf tsurplah myyd KOi kahf; fzfs; ,yyh epy
Mfat wy;,J eggpfgglfml. tpqFfsp; CLtsurp;jil (Diapause) epol y;
XSpjhffjtj WgLjJfpd. NhH [ffhygfsy; mip xsp; nrwppNgh) gwi tfsp;
,d cWgEsp; nrayghh mjphdfpd. vsp tyaFfsy; ,lgngaurp kwik;
caffjjpsxspiffjij Vagljdfm.

, #oypy,; Nehffgs x
Nyhp mst yhd Mww )
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e, (Water)

gkpy; css capaqfs; KjdKj
mi djJ capaqgfSk;captho ep; kpTk;
ehdfy; %dW gFjpelty;#oggltssJ. (e
epyfspk;el fhz ggLfpud .

Xsprhwpffk; xspfhd vji pt p d fhuz khf KO c¢ apz Kk; efuJ
xs prhg@af f k; (Phototaxis) vd ggLk; c ap gf s> mej g; g¥rp ag; Nghy ; xsp a
Nehf f pah  (Neuki w xsp; rhipffk) myyJ atsph thyth]  kwk;
kz (Offi sg;Nghy ;xsbF vjprjprapyh (vj pki wxsprhwpffk) ef Uf pind.

Xs ph | k; (Phototropism): xsp;J}z typ;tpsth>capaqgfs;tsurpmyyd
jprai kty; WgLk; khwwk> xsghl t k; vdggLk; #ua fhejp; jht yjp; kyuy
xspa Nehfp efuud ‘Nekiw xsehtk: vdTks jhuwfsp; NUs;
xspnfjphd jprag;tsur@i ItJ “vjpki wxsehtk? vdTk; mi of f ggLk;

XspJlz ty;, af f k; (Photokinesis)

ef Uk; c apbs o ; mny nryfsp; , lgngaurmp; N fk; (myyd jRkGy;
mi ynt z ) xsplpl; wp hy ; khwnai kf f gglt J xspJ}z ty,,affk vd ggLk;
, yPfww , tt@ffk; XSrbfhd vipt p st hFk;

B (MW Vup Fs k) kwik; c B‘,(fly;k\ANW;nqu
. eRy; fi vedss f
; ryNglLfs; myyd ieI
n

{s
Lis; fiedssd) Kwhk;
f itjjy; Ki way; eBd;
di k MFKk; mtthW

fly)
p ; mbggi lags> fbd E‘,
S
i

U tiffs;cssd. f
jdi ki a e;hy md jwihyp fb
, Yi ynady;md ep)lejuf;fbdj,jd k MFK;

el ;Kffmg; gz 58

kz ;c Ut iffjjm; (Pedogenesis) el xU Kff@f;fhez pMFk;

gyNW #oepy kz tyqf Sffhd CIfkh eBRjpofmpd.

eB-tspz tyjjpksgh wNhsjjp;ntspeiwayk;<epyay;cssd. gkap;

el rkkww ep yay;gut AssJ.

eE’,fhwtwtﬂ)f fdkhdd. NYKk; eR#oyy; mJd kpitj;jdikia mspfpd.

, 99z el ho cap;bs ekep yap ; nttNWkItqfsg kpff cjtpnrafpd.

efa ; mj b ntggj,”wd KWK ¢ sSiwntggk;fhez khf>smjp msT ntggjijj;

jff itjJdf;nfhsSk; jmDilad. mjdhy; nguqfly; kwik; Vubsp; rl

nt ggep y gqubfggLfmU kwik; capfNhsjjy; epyjj  ntggepy

fre ggLf .

,jd; ,awgay; jdik jdpJdtkhdd. erepyaty, (dpflb) css eR

jpitepyag cssij tp muyjpFiwhdd MFKk;

CIwerDyary (0°C) eR® RUgqFfml. 4°C ntggepyapy; jpt ebBo; mlyjpkp

cssJd. ,jw fBepyaw;eHﬁJ Fwogbjjft msty; toppilaj;

gFfmd. , 99z G drbflbi a>eepyfspy;css ebo; Nky;kpffr;nrafpu.
dhy; eB epyfsg,l\kyﬁl\k;css eB klLk; ciwipd. mjd; fBgoFjap;

ss eBjpt epyap;, UeJ>c appigfs;thotij epygglidfm (glk; 113

h b
djj
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ebhgh) f; fi ugghdhff; fUjggLf ). N jgnghUl fs; c apww Mfff$Wsyhed >
#oepy kztlyjjo; capr; #oYfFf; fljjggl eB Kffpkhd CIlfkhfr;
nraygLf p .

eB mjpg; guG , Otpr nfhz LjhFk; eBd;, g9z gohys> kfuejj; Jls» }p
kwhk; el Ny ; el f Fk; g¥rpps; Mfpit ePutp mjp mluyjpnfhz bUe hyks
el ; Grgguggy ; kp f ol nd .

z ; (Soil)

, vng fubgnghUl fs>jh) c g s>t PAffs>jpt gf s;kwk;c applqf sp;
fylt MF ,itaidjJk; capbsp; thofiffFj; Jiz eppdt hFk;

G pogugglyss kz ; epwej gFjp kz ; N hsk; (Pedosphere) vdggLk; kz z @;
j agnghUshd gh wispedJ kz ; cUthpw. ghwisy fhyepyf; fhe ;bshy;
roj TWV kz z if khWipw (kz ;¢ Ut If f k; - Pedogenesis)>, i t %ykz ; (Embryonic
soil) vd ggLk;

kz z pl;ehdF ngua gz ps;

jhhwfs;tsu jwihd CIfk;

ePu;Nkpf TksRjjggLjJtjwhkhd t oKi wahFk;

Gro;tspz tyjij khwai kggi t.

kz z p;jdi ki a khwvai kfff;$ba gy c apolqf sipl;t hopk;

kz ;ogyfplklt mLfFfshf;flfi keJ fhz ggLk; ,J kz ;t pwK; (Soil profile)
vd mi of f ggLk;

zp;g9z (Is;

kz z @; eak; (Siol texture)- kz z y;c ss Jfsfsp;msitg,nghWjJd kz z @;
eak;mi kfpd. kz ;Jfsfsp;mstp;mbggi lag;kz ystz ty; kwk;fshz ;
vd gy kz ;ti ffs;fhz ggLfp.

z ; G u k (Porosity) - xU Fwogbt fd msT css kzzpsy JfsfSTF
,i 1IN css ,ilntspQd utsp (Pore space) vdggLk; mjhtJ G untspshy;
epkgfss kz z @ila fd mstp; xIbnkhij gUkdp; rjt PNk kz ; G u k
MFk;

z p; CLUt tpk; jdik (m) c
Clhf eE’%yf$V\ﬁs efuij jEKhdpF
jdi k vdgglLk; kzzpi CLUt t
rhiedssd. kz z p;ePug gbj g it
vipitppjjg;cssd.
kz ; ntggepy - kz ; #uadpkped ks rpj Ak; fuag; nghUl f sy ped k; kwk;
G ap;c|Onjypedk;nt gg Mwnwi yg; ngWpw . kz z pl;ntggepy>tpjfs;
Klsgglek;>Nufs tsuijAk; KWk kz z p; t hOk; Ezz[a KWWK; ngua
cappafsp;capay;nrayfi sAk;gh pfpw.
kz ; eR - kz z y; fhz ggLk; eB Kffakhd fi ugghdhf Tks fljJk; fhe ahf Tk;
nrayglbtJ klbtkyyhl kz z @; eaks kz ; Jfsfsp; flli kgG Mf @t wi wAk;
gukupJ>gyN W jh uwfSk;tggFfSk;thojjFjahd t hopgfsh khwM plwnd.

f W (Wind)

Fwogpt jpragpel
mi offggpr\U
g

| &ft hk; jdi kK (Permeability)- G unt sp
kikz z g;jdi k>kz z p;CLUt tpk;
jdik G unt spd; mstpd Neubahf r;
k,j}wd,kzsz,CLUt t hk;jdi kfF

K;
f
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cjTim. fhwwd; %yk;cwgjahFk; MwmwfF %yfhe khf t sqFt Jld;fhw kz ;
mugi gAk; VwgLj Jfmd. mdpkhkPtu vdw fUtpp; cjtmhy; fhw; N fk;
mst pggLf pw .

<wgj k; (Humidity)

tspz tyjjg; css fzZ tFg; G/ggth et mplhy; Wwglk; <kyaggj k;
vd ggLk; <uggj k; nththf KO| kahd <uggj k; kwWk; xg@d k <uggjk myyd) Fwpj
<ggj K; (Specific humidity) Mfa , U ti ffsy; FwogbggLf p. Fwogbt nfhsssT
(myyd nghUz i k> msTss fl'wwg; css xlL nkhj ebtppg; nghUz;k
KOi kahd <uggj k; vdggLk; ,jg; ntggepy fUjjp; nfhssgthme
css ebt [alpl mst xgd k <ggj k; vdggLk; xU F\Mggpt nt ggep y a
C SS <Wgj 'njtpl_ epyia mila NitggLk; et po; msi t t
FwogN x93 k <uggj k; vdggLk; xg@ k <uggj k; mj d; t©f fHby; Fwotg :
xU Fwogpt ntggepyap; xgd k <uggjjjp;t ®ffthh mjpkht , Uejhy; f el
fyit mjp <«yjdi kAld;cssd vdf; nfhssyrk <wgjjij i f Pt u vD k;
fUt mhy;msffykhk;

C alk; (Altitude)

VWK ; mny ruptf; nfret ,ffhz pxU #oepy kz tyk; myyd
fag; ntggepy kwhk; ki oasi tf; fllggljJfm. c awk; mjpubFk; I
gep y ,kak Mfrpdp; muyjp Fiwm. mjp caujy; ntggepy
kht* ki of Fg; gj Hhf gdrgnghorif WgLf s .

tyaFfs; RMM#oy; Vwglk; khWghLf S TN wg> jafs; viptpdia FWp
hyjjmEs; khww kj Jf;nfhsfpwd. , jw , z ffkh y; (Acclimatization) vdw ngau-
LJJfthhf ji wgFjaWp;t hogt U s;c akhd gFJﬂ)Fr nryYkNgh) >G @ #0YfF
r;y e fSfFs ;rpgngfspl vz z pi f mqubfpvJ. J mtuSfF>

zty Mfrpd; Fi wghh fhe khif WgLk; mjp msT Mf[;[)d; Nitiar;

campj;njh f kwhk;mt wwa ;gut y;Fwpj N Hghfs;

capj; njh f vdgd> xNu khpahd myyd nghJthd jh uwifs; kwk;
fhyepyi af;nfrz | G @p;ngUk; guG MFk; gkp;c appqfs;epyjd thotjp;
it Kffpg; gqN Wi ol wd . mggFJrap] css kz > flyepy> jh wfs; kwhk;
tggFfshy;cappjh f ti vaWfgglLf oW . capipjh ffs; Xubjju;, awgpy;
ijay;fhyepny‘ cUthd jdpJdtkhd c apa rKjhagfi sf; nflz Lssd
q P

pinjh f fziqgf | Na $Ig gut[a;betuv\d vdN c apjnjh f vng'

a
hopk; vdw nrhyi mfdw nghUs; nfrz {jhFk; xU c apinj h f

i f
i ffs;kwWk;mjd;jfti kg&fi sj;jBhdpgJ ntggepy>xspkw}/\k et sk;

c
t
tifa t opqgti sf; nfre bUf Fk; xU capinjh fay; t hOk; c apaq
t
fhez ps; MFKk; (glk114)

capfnjh fap;gz fs;

, Uggbk/G ppy;epy (mlrfNhL kwW;jBEtfNhH)

fhyepy kwik;, awgay ;N j@@y;#oy;

Kjdi kahff;fhz ggLk;jht ugfs;kwk;t gqFfs;

cap, nfjh ffSffpINa css vyiyiaj; Jyypkh tiuvai w nraaKbahl>

O/ntspkwk;td capnpjh ffsgrrefpFky,ilepyg gFjps;cssd (gl k;
115)
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eBc apjnjh f

capfNhsjjw; 71% eB capjnjh fNa fhz
kyy@ad; fz ffhd k@fs; Nghdw el ho; c apbs ; t
flyepytsy;epyfs;jhfjij VWgljJfpwd (gl

G ap:;css eBcapj;njh f

1. edd® (Vubss>Fsqgfs>MW s)

2. ctueB (foKfg;gFjpueyafs)

3. fly;eR (gt sggh wfs»>Ncwf |l w;gFjps; kwk; Mofly;gFjps)

epk;rhuej capjpjhf

it gkap; JdIQQH GWQQFJFIW nttNW
s,k\AN\k,Jht haqf s ; k, , 1 p[knts;g gFjps s
Ks ntggkzty k| offH_fs KWWK ; X X Mfp@i t
; egtho;capinjh fag; mjrbmsTJht . ,qung
> jht wfs; ngUffJ;jAk;>Jhtug, ngUf OKk; apa gf i s Ak;
o . . goFjay> mejej capnhff rpwd qf S k;
eystone) kW\k; mi | ahsk; fh Lk; rpwma gf S k;  (Indicator species) fhz ggLf |dwd
[ mejej capipjh fffhd jdpJdtkhd rpwmadqfshFk; ewyk; rhuej c ami;
gUt epyiaf;flblggljJt Nh cz T kwk; Mfrpd; t ogFk; Mj hkhf Tk;
COFi wggd if Tk; gadgLf puJ (ghl k; 11.7)

gkppy.c ss Kffp capinjh ffs;

gdprkntsp campjnjh f> gR kkbwh Crppyffhh capinjh f> Gntsp
capinjh f>cawki yrrhuystd c apjnj h f kwik; hytd c apj nj h f.

gdprknt spc api pj i f (Tundra Biome)

, 9Fj pMrpht ot 1 fFggFjp | Nuhggh kwWk; t 1 mnkubfht y;c ss kugfsww
rknt s pMFKk;

FWa gfy; nghOi jf; nfret Fspfhyk; ePtjh Tks ePt gfy; nghOi jf;
nflre t NNh Iffthyk;FWp@jhTk;c ssJ.

ki oasT Mz LfF 250 kpgPFk; Fiwh cssJd. ,ggFjpepyjj ciwdp
kz tykhFk;

Flilahd tgNh kugf ss> g¥r kugfss ghrpss GMss Nh us; Mfa jhu
,dafs;, qF fhz ggLfpind.

fi ykhdfss Mubf; Kayfs> f] Jlw vUJ kwk; nykkgFfs; Mf@it
gdprknt spp;t hOk;jhtuc z z ps; MFk; Mu bf;eus Mu bf ; Xehasrp gf p
g+ d (Bobcat) kwWk; gdp Mei j Mfpit ,qF thOk; Kffma tgqFz z ps;
MFK; fINhug;gFjpsp;JUtT;fufs;thfpwnd.

,qF Fspfhyk; fLi kahf , Uggj hy; gy thFfs; tyi rNghFk; gz p of ;
nfle Lssd. fINNhug; gwi tfs; kwk; thJfs; Nghdw eblygw tfs;
{\fhlfglgrp]/kaspy gdprknt sppsp; trpFk; Fs rblfhyqfsry, nj wk  Nehf fp
yrr :
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gdprknt spsp;gz (Xs;

fLi kahd Fspej fhyepy

Fiwhd cappg;gut y;

vs p kahd mi kgG

tbfhy;trjpFi wl

Fi wej tsurpkwhk;, dgngUff fhyk;

, wej fulgnghUlfshyhd Mwwy ;kwik; C 1t tsqgfs;
ngua mstyhd epyaww jdi k (CryHh k)

tuhwo; gffgfsgs> fhy khwgfs; fhez khf c apj; njh
khwwgfs; Wglkssd. vLjJffhHi: r hh gh yt dks x i ]
, 99F] pMWEs s ghaej gRi kahd eyggugght , UejJ. mjd
kuti ffSke tggFfshd eBah d> xlffrrpgfp Kjiy
, gF thogjd. fhygNohffy; fhyepy thtJhy;> goFj p
kpgngua_ ghi yt dkif  khap ptJ qF t hogj ;
#oy;ep Tk:mUfYss gFjpSfF ,|k;ngauej pffy hk;

gRi k khwh Crppyf;fhfs;( |fhc apinjh f) (Taiga Biome)

e ilfhvdgd>gdprknt spp;njd; gFjaps> 13001450 f kPmst p; gued f e gglLk;
oFj pMFK;
, ggFj pmj pf;Fspkbpf>eBjj Fspfhyk;nfhz | J.
Nh | fhy ntggepy 10°C Kjy;21°C ti u, Uf Fk;
, qF Mz L ki oas T 3801000 kkPMFk;
, 09Fjmp; | €8] » /gp kwhk; i gd; Nghdw Crapy kugfs; fhe gglfpa.
, 9oF ] pkuj ;njhopehi yfSffhd %y tsqfshFk;
%fF khds fl ki g khd; kwk; fi ykhr:ifs;Nghjwtyl rNghFk; |
gF”apI Kffya tgqFfs MFk; Fsp; f ;
wV\k; fi ykhdfs; I\ghdwlt N‘hlfhyq
aqfsp; Cr[apyf fhifi s Nehffp@k;
bfs;>mz gfs;>ntzgdeayfshd
dfs > kuXehaf s » gOgG epvf;befs
ehats;Mf@ad , ggFjpy;t hofpwd (gl

Q/nt spc api nj i f (Grassland Biome)

kp ntggkz tyk; kwhk; ntggkz tyg; gFjpsp; CGntsp capjnjh f
fre ggLfpw .

, 99Fjp ntggkhd NHh IffhyjijAk; Fsprrahd FspfhyjijAks rBw
ki oi aAk;nfhz tJ.

mjpkhd fhwW it R J , goFjpp;jdpglt gz GMFk;

Fiwhd reayw ki oNa kp ntgg kzty ,i yAjp; fhif STFk; kpnt gg kz ty
G/ntspFk;,i | Naahd N WghLfi s ¢ Ut i Fk;fhz mhFk;

kwighd > fH nl Ui k>[ hf; Kaysji ut ho; mz g ; kwk; gp wpehafs; Nghdw | ht u
czzps;mjpkhff;fhz ggLf pdwd.
upll\(bH>Xer‘afs;>gUe;st;k\NW(;grkG‘s;Mfyad Kffma NIilahlk;c aphs;
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,ejph y;ah dfss, ejpf;fhnl Ui ksfhe | hkpf k; kwhk; kwishd f s ; Mf @i t
G/ntspy;t hof piwd.

,99Fj@ay; css jhu ,dqgfs>Cjhew Crgy»>fhi XI] >jpd>iu G,
kwik; vUi k GM s : MFk; (gh k; 11.9).

cawi yr;rhy;c apinjh f (Alpine Biome)

* kwk; tsu gFjpFk; gdp #0; gFjpFk; ,i gglt goFjphd cau ki yrrhy;
oFimpy; Kiwa ,woF tuprap; gdgo; gFj pFf: R css gFjp Gptsp;
gFkawV\k QLJggFJp(kLktsugijAId,,lek,gFijfp gFjps;c ssd
kaki yg; gFjpy; css gdp#o;gFjpfly; klitjjptled 5100 kPc ay j Y Kk;
caLkiyr;thy;gFjpry kII;J;g;bJe.J 3600cha'jp(k;cssJ. #oyp@y;
Nehf f 9> kik; tsu gFjpFk; NkNy ¢ ss gFJraW fhz gglLk; mj P RwM# oy ;
f huz rbs,,qFHOkcamqflsg,ghrbfn
kaki yay; ¢css cau Kkiyrrhy; gFJpg tpq |dqts; Kpf;

f e ggprle qgF t Ok; KJF hzww tygFfs;

nf hdWz z rbsthk;>qus>X|Ifs KWW ; Fsqgfsp;thotjhfTk;c ssd.

ehZ ssitfsg k&fs; ka«,,Utmt;ﬁs Mfyalt ,qF fhz ggltpi y>C

, d capﬁ)s;mqj)hff;fhz ggLf ol wd .

cau, Ki yrr ; gFjpy; css jhu tlffs;> C awki yrrhuy; grrmah>
fUogM s > Ks $ kG i gd» ghrp f hkgad > ghypy gp ; fhis Fss frof N U Kwik;
fHL c Ui s Mfait MFKk;

td capinj h f (Forest Biomes)

mlyjpahd kugfs;nfre t gFjptdggFjpvdgnghJt if mi
ti fahd C

; KWWK; kpntgg kz tyf; f

J
11.10). tdggFjp camppjh fag; nttNW
S

hz gglLf o wd. ntgg kz tyffho
Kffakhd td capypjh ffs;MFKk;

nt ggkz tyf;fhfs; (Tropical Forest)

. eyeLf NHbw mUN (285° tIfF kwk; 285 njwk mlrf NhfSfF
ay) c ssd.

gF epTk; njsphd fhyep')yfs; nt ggkz tyf; fhfsp; jdpjdi k MFKk;

ki offhyk; kwik; twzt fhyk; Mfa ,w L fhyepyfs; klbLk; cssd.

Fspfhyk;fhz ggLt jwi y. gnyeu #ua nt sprk; W jho 12 kz pNelk;c ssJ.

, J rwhw khWwgl f; $bad.

xU Mz bwf hd ruruwnt ggepy msT 20°C Kjy;25°C MFKk;

Mz L KOt Jk; ki ognghogd fhz gglLk; Mz L ki ognghogd 2000 KkkPFKkK;

mjpkhf cssd.

kz zg; CltrrjJ FiwhTks mkyjjdi k mjpkhf Tk; fre ggLk; rpjjy;

tpuhf ei IngMpd. MNYK; kz ;mjp msty;fived goi\k;jdi kAi | ajhf

frhz ggLfpw.

kugfsp;ftpf (Canopy) gy mLfFfs;cilajh TkenjH urahf Tk; c ssjhy;

kpf;Fi wej msT #ua nt worN« C LUTT pw .

, 00F jpp;jhtugytifik kp mjpkhf cssd. xU rdJufpyh kPtu gFjay;

100f Fk; Nkwgl | kurpwwolqfs;c ssd. kugfs ;2535 kPc aksj hgFk; mi kgfd | a

jz Lfsy Mok; Fiwhir; nryYk; Nus; kwk; mlu grir epk; nfhz t

gRi kktwh , i yfi sAk; nfhz {ssd. ,ggFjay; Mufhfs;> eB; ehup or; nrb
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tiffsy jplir> ngw pss ghrps; kwk; gid tifj; jhtuwfs; Mfp
fhz gglLf o wd.

, gFjpp;gw tfss>ntsthyfss>rma ghY}l bf s; kwk; gerps;c sspt mjp
tyafpo;gyti fi k fhz ggLfmpw.

fhyepyfi sg; nghUjJ ngalAk; ki oast p; mbggi | ag; nt ggkz tyf; fhfs;

feffzt tiffshf ¢c ssd

gRi Kkhwtf ;fhLfs;-twz !t fhyepy ,vyiy.

gUt fhy ki offhLfs;- Fiwwhd twzlt fhyk;cila mjp msT <uggjk;c ss
nt ggkz tyg; gFjp

gRi kkhwhf; fhifs; - mjpkhd twz | fhyk; (kyLffg; ,i yAj o kugfS ks
fBLffy;gR k khwh kugf S k;f hz ggLk)

<khd /twz | i yAjp; fhifs; (gUtfhyf;fH_f ) — ki ogngho@ Fi wtjhy;
twz i fhyjjo;eRk;imjpubfm. (midjJ kwgfSk;, i yAjprjdikAi lad)

Gkpp; ghpFk; Nkwglt ntgg kz tyf; fhifs; VwfdN
mop{ ggi Lt ptd.

nt gg kz tyf;fhfs;(Temperate Forest)

, ffhfsy t1fpfF mnkupfh>t1 Nwk Mrah> Newf kwk; kjj@a | Nihggh
gFjpspy;fhe gglLfpiwnd.

,qF edF tiuwWfggll gUt fhyqfSk; jdpJdtkhd gdpfhy Kk;
fhz ggLfolwd. kpkhd fhyep yAk; NkYk; 4 Kjy; 6 khqgfs; ti uayhd
ciwgdpww fhyjjg; 140 - 200 ehfs; tsurp; fhykhfTk; , Uggjhy;
kpnt ggffhLfs;jdpJdt kpfjh c ssd.

Mz L nt ggepy -30°C Kjy;30°C ti uN WL pw .

Mz L KOt Jk;rBnf (7501500 kgkP ki o ngho pw .

kz ;tsKi lajhfTkskl Fk;Fgi gaphy;t s Nkwng; gl tj b Tk;, Uf Fk;

kugfsp; ftpf mluyjp kpkhf Tks xsp CLW iy mDKkjpgj hf Tk;
,jdhy; , qF eyy guiyf;nfret gyNW1tifahd f&; mLfFj; j

twqafo mLffi kTk;fhz ggLfowd.

xU rdu fkP gwgstpy; 3 Kjy; 4 ntt NW rpwaqfi

fhz ggLfolwd. kuqfspl,,lyfs mf y khf Tk> Mz LN h\k;

cssd. ,gFss jhu tlffs;> Xts> " pfus

kuflil> gUijp vyks tghNh kwk; trej

Mf@dt hFk;

tgafpqfsy; mz yfsy Kayfsy Kiltsp khd; (] fqf)> gwi tfss> fubfss
Ki yrrgfksrpof pgt d>kuXehafs seuwkwk; f UgG khdfs; Mfai t ml gFk;

gy N WUt fhyqgfspy;ngaAk;ki oapl;gut yp;mbggi |ay;kp ntgg kz tyf;

ffs;feffzt tiffi sg;ngwssd

<khd Crppy kw\k; gR kkiwh>mfdw ,i yf;fhfs; <khd gdpfhyk; Kwk;
cyuwj Nh [ffhyk;

cyu Crppyf; fhfs; caukhd gFjpsp; mjpk; cssd. Fi wt hd
ki ognghop t g; ngWf pl wd .

llgj,i@r)J'i ufly;fhits; Fspfhyqfsy; mjp ki ognghod (Mz LfF 1000 kixPF
i w
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. fhfs; kpkhd Fspfhyks mj pkhd ki ognghod

kp ntgg kzty Crapyf
Mz LfF 2000 kaPFk; mJ b k)
kp ntggkz ty mfdw, iy ki offhfs; kpkhd>c i wgdaww Fspf hyksMz L
KOt Jk; rinf g; ngaAk;mj p msT ki ognghod (Mz LfF 1500 kgxPFk; mj p k)

kad:>l\/quMN fhz ggLk; vQrp kp ntgg kz fyf;fhfNs jwhghl
cC ssd.

gh ytd c apj;njhFjps; (Desert Biomes)

gkpg lejy; xU gFjp gh ytdkhi c¢c ssJd. Mz L ki oasT 500 k@PFKk;

Fi wt b css gFjpspy;,it fhe ggLf pwd.

ki ognghod kpf; Fiwh |, U Fk; myyd eP |

FWe@ fhy mstk;, UFFk; ki ognghod tPji j

fre gglLk;

kz >Jfs;jdi kAi I aj hf Tky Mokwwj bf Tk ghi wj ;

cilajhTk;fhz ggLk; kz z pg;eBfljJ jpd;mj

el wAk; c ssd. Ezz@a J}rp kwk; kz y;
ng

. | mbj J
nryyggLtjhy;ngua Jfsfs;klbLk;jgFfpnd.

hJt i kzy NkLfs;c ssd.

Mz bd; rurunt ggepy 20°C Kjy; 25°C MFk; crr msT ntggepy 43.5°C
Kjy;40°C ti uAksFi wej msT ntggepy rp Neugfspy;-18°C ti uAk;, Uf Fk;
nt ggep yap; mbggi lays> ntggggh ytdk; kwhk; Fsp; gh ytdk; vd

,Utiffs;c ssd
nt gggghi yt dk;

e t1 Mggppfhty; css r hih gh ytdks njdNwF mnkubfh nkfrdh>
M] Ny ah kwk; , ejphtp; css gh ytdqgfs; (JH’] gh ytdk) Mfp@it
mlrf NHbd;feggFjpay;c ss ntggg;gh ytdqgfs; MFKk;
nt ggg; gh ytdqafs;rpgG ti fj;jht wgfshd (tht ey jhtwis) fwwi o>
ghrps s rggh j pfssprpmdk; kwik; A/ Nghgah uas ahdh Mf@it fhe gglk;
rgGti f KJFehnZ i la kwwk; KJFehz wwt gqFfS k;fhz gglLfpowd.
kz ;mjp msT czt+tk;cilad>Vnddy;,qF kz ;cwjjp;jmDilajh
khiwt jwk eB kIl LNk Ni tahf , Uffpd. rpwpsT fukg; nghUs; Ni t gglyhk;
myydJd Nitggl hkkYk;, Uf fyhk;
gh ytdqgfsgys mjp ntggepyi aj; jhgff $ba> mqgf Jf Fk; Fi wt hd ePu
Nkpf Tk gadgLJ;Tk nj uej tquf ; kIEN< cap gpoff ,aYk;
ngUkghdi k t wyqgFfs; ti sfsy; t hogi t mit XIf; $bajhH Tksti st ho;
c apps hf Tk; kwk; jrtp; nryh(k, cap;bsh‘Tk; mij‘ww jfti kgFi sAKk;
nflre Lssd.
tyaFfs;ntggkhd gfy;nghOjy; gJaFkpqfsy;nraywV , Uf Fk;

Fiwh |, UFk; fh y> kh y mny , ul Neuqfsg l\kar[Y fhf

t Uf pdwd.

nt ggkhd gh ytdgfsp; Cud kwk; rsva tyqFfs; fhz gglLk;

Ksthy; gyypss fUgG khds ntsisf; fhy; eus Mf[alt jhu gh'y
fre ggLk; nghJt hd t ygFfs; MFKk; it jto gerpss mudhfs;
gwi t TS k;fhz ggLf @dwd (gl k; 11.11)
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CSS mlfhkh gh ytdjjy; kpf; Fi wej Ki ogng

, dF Mz bd; ruruw ki ogpnghog 15 k@PFk; Fi wt hFk;

ki oNa ngho;b”y fy. r hh ghytdjjo; clgFj
ki ognghod Mz bwk 15 kgPFk; Fi wt if ¢ ssJ. mnkubfg; gh yt d
ki ognghod rwW mj pkh f;(Mz LfF 280 kgkPfhe ggLf pw .

hod@
ry
B k;
af sy ;

Fsp;gh yt dk;

gdgnghodld; $ba Fsp;, fhyKks Fspihyk; KOtJks rpy rkak;
Nh I ffhyjjpk;mjp msT ki ognghodk;fhz ggLk;

, 1t mz {hbf> fpByhe kwhk; eahuf bf; gFjp mnkubfh kwik; Ncwk
Mrah o ;ry oFjps @k, kwk;, ejaht oyl hf;gFjpsk;fhz gglfwd.

, ggFj py; FWa>xwkhd kwhk; kpkhd ntggjij cila Nh | fhyKks Fsp
mjpkhd ePt FspfhyKk; fhe ggbfpd . ruru Fspfhy ntggepy -2°C Kjy;
4°C t i UAK;ruruwNh [fhy nt ggepy 21°C Kjy;26°C ti uvAk;, Uf Fk;
SS%pll(fFEijg Fi wej msT gdpgnghog fplffp. Mz L ruruki ognghod 150
kz ;fdkhdj hH Tk;gbTfs;cilajhTk;ctud;jdi KAIDKk;fhz ggLk;
,ggFJrary mj pkhfg;gut Ass t yqFfs;[ hf;Kay>fqfhl vypfqfhl Rz nlyp
i g Rz nIypntILffppvypkMﬂdfs ka\k jiumz gifs;MfpaitahFk;

capa gytifjjdi kap ;N H ghL:

c apa gyti fjjdik vd w nrhyt_y thyth Nird; vdgth 198y ;
mwiKfggljjphy gyjuggll capdgfsp; njhFghg c ap gytifjjdik MFk;
xt nt hU c apo Kk; Fwoggbt #oepyap; thOok; tifay; jkik jftikjJdssd.
jlogntgg epyay; WgLk; khwvgfs; ek; Nhsg; css cappa gytifjjdi kap;
gut y; Kwhk; ghgF Mf @t wwdl ; %y k; gpi py bf ggLf piwd. nt gg kz {yg; oFj py led
JUtagfis Nelffp; nryyr; nryy xU myF gugpss rmwiqgfsp; vz z pi f
Fiwpd. tIfF fdilhbmyh fh-t1fF | Nihggh kwik; i~ ah Nghdw ehLfspg;c ss
gdprknt sp (Tundra) kwk; gRi kkiwh Crapy fhLfsyy; (Taiga) 12 rpawl qf S f Fk;
Fiwhd kugfNs ¢ ssd. mnkhpfht ol ; kpnt ggf Lf sy;20 — 35 rpwwp gf i sr; N hej
kugf Sk; rsMa eyggugi g cila gdhkht pl; nt ggkz tyf; fhifspy; 110f F Newgl |
romma qf i sr;Nhej kugfs;c ssd.

capa gytiftjjdi kap;mLfFs;

NWhHil tsfFtjwh>capa gyti
vdgt hygogy gglj jp by c apg; gyt i fi kjjdi

* kwpay;gytifjjdiKk
rowmol gyti fjjdi Kk
r%f / #oepy kzty gytifjjdik

rewvol gf S ffp I Na kugraylkgﬁ hPahd N WohL (vz z pif kwhk;
; tiffs)> xU rpwwdj JfFsNs  fhz gglk; kugay; mi kggp
xNU rpavoljjp; nttNW L df$Itjgfiplayhd
| Fwogd  kugay; oyt f_J_Jd_:k vd ggLk;
njhoyElgafi s gadgljjpkuwZ gytifjjdik mstpgglfmpd. , ej ;
jpmFk; mjpkhd ney; kuwgZ ti ffSk; 1000f Fk; Nkwglt  kh kugZ ti ffSKk;
fhz gglfpiwd. xU rpwpljjpl; kugZ N Wghlfss» gyti fjjdi kap; msT kwik;

ifjjdi k vdw nriyiy vith;tgrd;
kay;%dW mLf Ffs;c ssd. mit
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cappa gytifjjdi kap;%dW mLfFfs;

xU thopjjp; css rmmvd tiffspd; vz z pif kwk; mt wa; nrOi k
Mfpit rpwd gytifjjdik vdgng; xU myF guggst y; xU Fwogbt Neu jp;
fhz gglk; rpwwdqfspl; vz z pi f rpswdrprOi ko vdgglk; fpfFj; njhhrrp
ki yfis tp Nwk njhherp ki yogFjap; , Uthotp rewpafsp; vz z pi f
mipk; xU gFjay; xU rpmojjp; vz z pif mjpkht , Uejhy; mqgN
mrrgwva j j ol ; nrOi KAK; mj pkhf , Uf Fk;

#oepy kzty gytifjjdi k %dWRInlz fsh d (Indices)
i.Myghgytifjjdik

ii. gPthgytifjjdi k kwik;

iii. frkh gyti fjjdi k MFk;

Myghgytifjjdi k: , , A , ,
~xU Fwogpt gFjp rKjhak; myyd #oepy kz lyjjy; thOk; tifgghtj;
nj hFjpsp; (ngUkghYk; rpwvoiqf sppl) vz z pifia itjJ mstpgglfmw

gPthgytifjjdi k:
J mUf UN c

s ,wlL #oepy kzly
gyti fjjdi kahFk;

S
J mr#oepy kzlyqfsps

s
rowval qf spl;vz z pi fi a xggP nrat jd;%yk; ngwogLf pw .

fhkh gyti fjjdi k:

J nkhj epggwG myyJ Gpy;css midjJ thopgfSffplNaahd
N WgHLfi s Fwhfmpw .

#oepy kz ty gytifjjdi k:

,J capfNhjjg; css gyNWifahd thopgfssy c apm rKjhaqgfs;
kwik; ¢ apN hsjjo; #oy; nrayKi wisg; css N Whfisf; FwhFk;
cz T+t Rowpcz T >Mww ; XItk; kwWk; gy c apay;c st pdfs; Nghdw
#oepyf; $Wss Cl gf s; (trophic levels) kwik; RMM#oy; nrayKi wisp;
gytifjjdi ka hy, # kz Ly .msty; fhz gglk; gytifijdik #oepy
kz tyk;gytifjjdi I ggLk; myi gd; G/t sps > Ki offhLfs>rdgG eyafs>
gt sggh W s > nt kKW\; gh ytdqfs; Mfptww; nfhet cyfpg;
kprrpej RWM#o jjdikianfret xU eldh ,epahtpqgFfpd.

cappa gytifjjdi kap;ghhe k;

xU Fwogbt gFjpp; tiuvaWfggll Neuny; fhe ggLk; c apaqfsil;
vzzpifia nfre b capma gytifjjdi kia mstpyhk; Gkagps fhz gglk;
gyN W rpma gf s ; j WwNgh j a kj pgPB Rkhh 8 - 9 kyymd; MFk; , Ugg® k; ek;
caw f nrytjjp; rhahd  ghile ks ekfFj; JyyakHs> njhahl. , JN
"tifggh bay@; ,i | AW vdggLk; ,J tiu Vw”ho 15 kypypd; EzZa;b;bs;>
tgaFfs; kwWk; jhtu rpwwalgfs;tphbfgglbssd. xtpt hU Mz Lk; W jho 10 -
15 Mapk; Gp ,dqfs; ,dqgfhz ggilt cyfshp@a msty; ntsapgglfpwnd.
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dD\T;fz twagglhi ,dqafsp;vz z pif
SSJ.

mt wy ; /5% KJFelz ww c apphs Fk, :
reN fjjmpfF , Ikplwpkprk mjpkhF N ¢
k

jdpjdi k thaegf capa CGpi kgs nfre t , Uggbgfss guej khAghLi | a
fryepy $Wss> vzzplgth RMMoy; gytifjjdik —kwk; Gppy;
gytifjjdi k Mf@atw wg; ngwwiggj d; f huz kit ,enah gyt i fjjdi kap; nrogﬁ
kpf ednhf tggFfpw. cyf capa G @i kgGti fgh bd; gb nghy mhbf ; kwk;
, eN hkNyad; Mfma ,w L Kffa Mlrmayi yg; (realms) gFjps; kwk; nt gg
kzty rdJgG epffhfss ntgg kzty twzt ,iyAjp fhifs; kwk; nt ggg;
gh ytdgfs;/ mi ug;gh ytdk;vd %dW c apj;njh fad; goepahf Tk;, ej @h
cssd.cyfp;nkhj eygoguggy;24% klILNk nfret ,ejaht y;cyfp;8% fFKk;
l\klyHFktryqfld rogvalgf s;cssd. , tt @ffHby;cyfk; mwej 926000 rpwd gf s ;
mi qrK;

guggpl ; mbggi |l ay; ,e@h cyfo; VohtJ ngha eh hFk;

|fahd #oepy kz tyqfssKki yfs;>gSSJJh‘Ffs;gPkabs;>f wf

sy foKfqiss gdpggh Wisy> Gynt spps; kwk; MwAggLi ffs; l\ghd
tho;bqfs;y; t hOk; c am ; njhffISAk RWAM # oy ; kztyqflsAk
hz Lssd. gyjaglt gUtepy>k| ognghoﬂ'>ntggepy> MWfspI Xt k;

,Mfratwvg,,Jd,Jka gpi my pfmd. 17 c apa kpfg;aytifjjdik

yf ehfspy;, e @hl ;xdthk NkYk; jdpjdi kkpf thoqufs KWWK ;

isf;nfre t gjJ ca;mthkztyqfs,,e;phtg cssd.

"cyf|u|,jV\Ntha c appg; gytifjjdi k kp N fkh mopd t Ufp.
,J Wk Kddhy; Gkppl; t whwy; elef |1eJ myyJ MW Nguwgd@N hL
xggpjjff ti fay;mi ke.,JssJ"

cyf tdtyqF eppk;

capa gytifjjdi kap;guy;

kwik; tgqgfplgfsp; guy; cyfk; KOtJk; rehf , Uggd ,vyivy.
pl;tsh[[pka\k,cfej msT tshpj khwyjmh nttNW #oy;
Ws; cappqfS Nitgglfdwd. nttNW tif cappqfs;
W | a ; ; (thopqgfs) mj b vz z pi fag; tshel
i | fpowd. fis eyafsp; QLQGK\AMk,fW;kltJIWIUe;J
;Cc alk; Mf @i t )

; C alk; rhhej

i laghd (fIf
Kwik; kf u Nii f  —(Tropic of cancer and Tropic of capricon rbs gyti fjjdi kap;
Gyﬂ)l;jhfv\b,momm kpnt gg kz tyafspy;Fsp fhyq i kahd fhyepyAk;
ey T

eyelLf NHLFF (0° mUfg;css nfhykgah g; Wjho 1400 gwi t , dqgfs;
cssd. mN Nisap;41°N y;css epahf;gFjap; 105 ,dqfSksfpByhejp;
71°N y; % ,dqfSk; cssd. jd; eyggugy; ngUk; gFjpa ntggkz lyjjmy;
nf hz | ,e;phtg Wjjho 1200 fFk; mjpkhd gwit ,dqgfs;cssd. MIN guwi
gut y;rpmol gytifjjdikia miphofmd vdgd njsphmpd.
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c akkhd ki yggFjpspy; KNy nryy> nryy ' [ fhez khf
c applgfsp; gyti fjjdi k Fi wipgw. (rurhahf ; i y xt nt hU
f kKPf Fk;6.5°C t Pk;nt ggk; Fi wfplw)

rurhpfly; kitk;vdgd Gkmap;xdW myyd mjwk Nkwglt ngUqflyfspl;
][\kwfg%gﬂ?u&rmrp epyahFk; ,jpmeJ cakhd> gFjpsp; cauijf;
z y nK;

ehk; ,uvagp; gaz k; nraAk; nghOJ> uvapy; epyaqfsp; kQrs; ew
ngahgylfag ngha fUgG emijp; C hol; ngah vOj ggl bUggi j ghtt{y hk;
mi j MSLcId xgohi fapy; vttsT cauyjy;mej Chmi keJ cssd
vd gJ k; nggpglbUka CJhJZkhf <NuhL rejlgG rurhp fly; kltjjmF
NkNy 17191 kPthhc au jp;mi kedssJ.

ntggkz ty gFjpbpsy;c apa gyti fjjdi kag;nrOi kffhd fhe qfs;

egeLf NHbd; ,UGWfsYk; css fIfNi ffFk; kfuNu ffFk; ,i1gglt
gFjpswy;c appqgfs;tho ,z ffkhd t hopgfs;c ssd.

ntgg kztyagfsp; css #oepyf;, $Ws; rpwokh{YfF kllkyyhky;
capolgfsp;vz z pi f kwWk; N WM kj;jdi ki a mjphof Tk; VUt hf ¢ ssd.

25°C Kjy; 35°C tiuntggepy epTfpd ,e ntgg epy>c appqgfsp;
ngUkghyhd t shrrpj khwwgfs;vsphf Tk; kwik; mj pD I Dk;nraygl c j Tfow.

ngUkghYk; Mz Lf F 200 k kPFKk; mj pkhf ki o ngaf pdJ .

fryepy>gUt gf s> nt ggep y>uggj k> xs bf hyk; Mf @i t
; cappgfsy; N WM Kj; jdi ki aAk; vz z pi fi aAk;
wd .

Cltrrjd kwM;mjp tsqgfs;fplffpwnd.
row qf S f Fk; ey guglf Fkhd nj h K3

nfhkdpa Nbhgj ,aw fapyhdh kwik; G pay; Mh yUkhd mnyfrhz th
hd; ° kNghyt; (Alxendar von Humboldt) vdgt by njd; mnkhpfh y; css
LoggFjpi s fz twedJ MaT nrajbh, Mat gys>xU Fwogpt msT ti wxU #oy;
byi

h
z JfFs; css nrOi k eygguwomt Vwg mjphpjijf; fz |wejh

sthyfsseddR k8fs) ,iINa css nfjhh g Muaegjhh, ,jd; Kbt f>nrttf
b , UGV mjpisT fpljjd.

SfFkhd cwl xU NehfNhby; mi kfpd. mji d
ffyhk;

bt v klfif msTNhyp; gb (logarithmic scale)
mva  nrOi kf Fk; c apol gf
Bffz 1t rkdgh bd;%yk;t s
logS =1log C + Zlog A
S=rpwar;nrOi k
A= ey ggugl
Z=NHhbd;rhaTepy (njHhKaNH F nfO vz )
C=Y-,il FM{P

/
f
k
rywwnrnr0| kf Fk; gyN W tif capogfSfFk; (GkFk; Jhtuqts;> gwi t fss
nt
t
r
f

ti fgghbay; FO myyJd kz tyqf SfF mgghwgl L njhH G Ngif Ff; nfO vz ; A,
nghJthf 01 - 02 tiuvghd kjgi g nfhe bUf Fk; , Ugg® ks> fz tqfs; Nghdw
kpgngha g s ;rpwwl qf S fFk;- gugd Fkhd njA G NghFF N hL FjJr;rhat h
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fhze ggLf . (Z- kj g (306-12) vijJffhHth>gyNWTfztgfsyg;css ntgg
kz 'ty fhifsp;gok;cz Z k;gwi tfs;kwhk;ghYHbfsp@;FjJ rhaTf;NHbd;Z-
Kj pG 1.15 MFk;

cyf kwik;, ejpa mstpy;capa gytifjjdi kap;KffpjJ
Cc apa gytlfj;d;kvng , e Gk@ap;t hOk; gytlfahd o
mjitd Ez Z appi s csslifim jHu ka« tyqFfsp;
vz zpifia Fwhfpd. ki offhLfss gtsggh wis»> G/n
gdprknt spps; kwk; JUt gFjpsp; gdpggh ws;
nfre t nttNW #oepy kziyqgfspg; ,ty
eyt hot mbk; c apbs; epyjjpgg wrk;

mt rpkhdj hFk; ca;bp gytifjjdi kag;

Nef fpmji d mst P nraay hk;

1. #oepy kzty Nitfs;
2 cap@a t sqfs;kwk;
S capa gyti fjjdi kap ;r%fggadfs;

msty; #oepykz tyjjp; mi kgG kw\k; nrayghfs; c apag;

gytlfj;d;k kw\k; mjd; nrOi ki aNa rbheJssd. Kffma nrayghfsg;
gz & § W

ClirrjJ Rowpmyyd capa GtNj@a (N2, CHO,P,S) Rowmpsp;njhHhrp

kz ; Ez Z apps; ntt NW Cltepy c WoggolhfNshL , iz eJ kz ; c Ut hffks
re@ kgGmyyd kz ;ts gukhgGMfpit ei I ngWy;

#oepy kz tyjjo;cwyjjpjmd; mjphgG kwk;c z T tsqgfis toqFjy;

eR gpgG gFjpsh>t bf Ibf shf >eRt newglLjjpsh kw\k;eR Rjjphoghs i s Hf
nraygljy;(t dggFjps;kwik;jht unrwd)

ggep yap > epyjjdi k (ki ognghog> ntggepy  newggljdjyxO:
goLjy; Mfat wwi fhifs; mtrak; gigh fhifs; mgFss>jh uwisp;
i ffi sAk;mlhjpaAk; quFng.Jf;wJ)

fHL tsqfsp;Nkyhz i kK kwWk;epyahd tshrp
c appy;$WsplNa rkepyi a gukhpjy;

thng”bl s ePFjy;- kdph s; cngjpnrafplw Fogi gf ssfodeR-rhffi | kwk;
Nste ;foffs;Mftwi wrpjogjy;Ez Z apps;kpg; ngha gqf i\ pipd .

RWM#oy;epygd;jdik — capdqgfsp;gytifjjdik kwk; nrOi k Mf@i t
, epygd jdi kf Fk; rpwwalgf sl; nj h by t hot pFk; ngUkggf hwWM ol wd .
tsqfs:>kugray,tsqfs;>kuglay;tsqfs;>kUe;J t sqfs; kwik; vj pf hy
tsqfs; Nghdwt wwp hd N kpG , | ki c apa gytifjjdik kz tyqfs;

hd moF ¢ z hT kwW\k; RWW# oy ; rhrej rpwgG RMW h jygfi
; KwAk; t d ca;bqnlthId #oyp RMWWh pmfd tz p

oepy kzty MNNhfmjjpd R bffhHLtJ> XhdrrhhG(endemism)nr Oi kapg ;
rmgG Rl bahFk;
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Mra gFjphd Fthkp (Gaum) ap; goejg z p ntsthyfis
f; nfle b xU kztyjjg; css midjyJ capfdWi sAk;
i aAk; mwaytk; , ggoejg z pntsthyts;,qFss kffsp;
vdgjhy mtwwl; ,df$ltk; Nfkhf; Fiwyg tUtJ
.Mdhy;>kfuej NHtfahsrtshf milahsk;fhz gol Lss
'vzzrb;ff Fiwtphys cs@h go cwyjjp nt Ft hf
;tmgghFk; vdN | jjifa #oiy jtpff Nz Lnkdpy»>

ng UeNi t aha;, Uf f p .

=]

Bdce

QT ~cCo<
—

<

, ejph p;c apglt pkz tyqfs;

jlont ggk; jhtuwfs>tgagfpafs; kwk; kz ; ti f Mf@atwwd; mbggi | ay;
mi kej rit Nr cap; FOk tifgghbd; gb ,ejmht gjJ nttNWcapgEp
kz tyqfshfg;ombfyhk;

, kaki yfF mgghYss kz |yk; (Trans Himalayan Region):

imgijp GhCGkpp; t pd> [ kK fh-kRd; ylhfp; catkltjj¥ss Fsp
gh ytdagfs; kwk; , khrry gpNrjjo; y yh ] gp; (Lauhala spitiy Mfptw w
csslffm@ ,ggFjp el bd; eygguggy; W jho 57% MFk; , kkz tyjjs
ki yggFjpp; cyfpyNa kp mjp mstghd fHL nrkkw MLfs kwi\k; fH
ntsshifs;fhz ggbf @pwd. vdN , J kp j ukhd fkgspk\AN\k;fkgspnghUIfoF
kp Tk; G o; ngww gFj phFk; rfpJ (Chiru-j pgj j @ khdp k) f UgG gh w nf hf F (Black
rocked crane) Mfpai t , kkz fyjjpyss gwtyqgFfs;MFKk;

2 , kaki y (Himalayas):

tINkwWF Kjy;tifpfF ,ejahtiuePlL fhe ggLk; KOeP ki yj; njH ud
, kakiy gyNW tifahd capm kheyqfi sAk; kwk; c ap; njh ffi sAk;
csslffmpJ. el bd;eyggugy ;. kki yap;guwG Wjjho 7.2% MFk; , kkz tyjjy;
fHL nrkkwahLfss>kiy ntsshifss>gdpr®ij (leapords), ghe | h (Panda), %Q# W
(Shrew) grdw t yqFfs;fhz ggbf dwd. mt wy ; gy mop\k;epyap;c ssd.

3 ,ejp gh yt dk; (Indian Deserts):

Fluijp; cgG ghytdjijAk; kwWK; ] jhdp; kzy; gh ytdjijAk;

csslffm Muyypkiyj; nfhhd; N\wfy; css KkpTk; t wz
el bYss eyggwoy; 69% MFk; ,kkz tyjjg; fHLfOI ]

fU ggLfp. , eja g] thhk gwi t (Indian bustard) x|t f ks ehp
Mfa t yqFfs;fhz gglf @nd. mt wwy;ry mop\k;epyapy;css

t gFjabd -, J
csSh ,dkhf;
s; kwk; ghkX s ;
d.
4 Fi w-twrpkz | yk; (Semi-arid zone):

,ej@ gh ytdg; gFjpFk; jffre gPGkpFk;,iINa css MuyypKkiyj;
nfjliucsslffm , ggFjpeh bd;eyggugy; 15.6% MFk; efPkhd; (Nilghai) G/t ha;
(Black buck), ehrd Fnf kG khd; (Four horned antelopes) f | khd; (Sambar), Gs s fhd;
(Spotted deer) mr Rkhd ; (Chital) Nghdw jhtu c z z pS k; Mra rof ks Gp rpM i |
KwWk; Xeha; Nghd w nf hd Wz z S k;f hz ggLf ol wd.

5 NKWF nj H lrrpki y (Western ghats):
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,ejpht o; Newk fiuNahyjy; fhz gglk; , kki yjnjhh> njw F[LhJHy,
css rh;Ngdht gpeJ Nuwuh o;njd; Kid tlueE’LssJ , jd; ePk; W jho
1500 f kKPMFk; Mz bd; rurhp ki ognghogd 2000 kigkPMFKkK; , kki yjnjH h>e§°frbp
neLt hy ; FugF XNilgiri langur) , kkz tyjjg; mjp vz z pi faghd ePfppti vahL
fhe ggLfpd. (N I giri tah - jkp; edbd; khey tpqF) G/pr[W';j KWK ;
,ej@ ahd Mfa ,dqfis nfhe Lssd. , kkiyj; njhha; ngha ku mz g;
(Grizzled Squirrel) kwk; rpft hy; FugF (L1on tailed macaque) Mf@i t Xhd
rpwvd gf s hFk;

6. nlffhd;jgfwgk; (Deccan Plateau):

njwE kwi\k; njwE kjja gPCkpa cssliffm ,ggFjp,i yAjp jhuwfs;
epwej gFjpahFk; , ggFjp el bd; eygguggy; 43% MFk; ,i yAjp fhfss
KsfhifssgFjpgR k khwh fhifs; Mfait , ggFjad; rpgghFk;mrRkhd s f 1 khd »
efPkhd>ah d>N d; fu (Sloth bear), , u ykhd; (m) nt spghds Fjp ukkhd; Ni sahL
(Barking deer) Nghdw t gqFfs;fhz ggLfpdwd. , ejaht p; Kffa ejpshd Nhh he

JngpJerth kwk; kfhejp Ngdw e psp; eRybgG oFjpshf Tk; , kkz tyk;
mi Kes SS

7. fqi f rknt s p(Gangetic plain):

fqi f MwgLi f kz tykhd ,J xNu rBd jdi k nfhzt rkntsphFk;
ehl bd; eygouwgw ; 11% , ggFj mhFk; t skhd , rrknt sig; gFj p, kaki yap ; mbt hk;
ti uguey fhz ggbLfp. fhz | hKkpf k; (Rhino), ah d>vUi k>rJd glG ey khd; (Swamp
deer), t uf khd; (Hog deer), Mf@a t wqFfs;fhz ggLf ol wd.

8 tlfpfF , ef ph (Eastern India):

tIfpfF , ej@ar;rknt sps; kwk;, kaki y rhuy gFjpi sf;nfhzt , ggFjp
gy tifahd jhuwfisf; nflz Lssd. el bd; egggwoy; 52% css , ggFjp
, efah -, eN kNyah kwk;, eN h - rBh Mf@ c aplx pkz tyqgfsp; epy b
kz tykhFk; , ggFjpj §wy , ejpahlTk; , kaki yAk; rej pFk; , | khFk; ngUkghy hd
,ej@ jhu kwk; t yqfplgf Sffhd "c apx mi kgG t haghf" ,J mi keJssdJ.
NkYk; ,J xU kpf c appggyti fjjdi k gFjahFk; (fpfF , kakiy) ,e @
fre fhkpJf ks rpM i j> jqgfemkejp (Goldenlangure) MNyhdw tpgpqgFfs; , qF
fhz ggLf o wd.

9. fiwfi uNahu kz | yk; (Coastal Region):
kz y;fIWMi usskz ;jpLfssgtsggh wissrdgGeyqfs; Mfait flwfiu
kz tyjjg;mlgFk; , ggFjpenl bd; eygguggy; 2 - 5% MFk; , kkz tyks
F[ uhj el Reju dffhLfs; tiu 428 fkPePk; nfhzet flwfi u a
cilad. KYkK;, kkz lyjjg;ot sggh wisgpeJ N hdwa 25 rmw
jPfisf;nfrz t ylrjjPksKi wahd ghh wc ggqfops; (reef lagoon  system)
mi kgk;fhz ggLf@wd. , jjPfss>kpf c appg; gytifikj; jdi kAila
ogFj mhFk; ez Lfss>#iw k&8fs;kwk;Mi kfs;Nghdwt gygFfs;, gF c ssd.

10. mej khd ; kwk ; ePNF hghh; j Pf s ; (Andaman and Nicobar islands):
tqfhs thlhpy; css mejkhd; epN hghh, jPfsy; gyN W ti fahd
capipjh f fhe gglf dwd. el bd; eygguygy; 03% ,jg; mlaFk; ,j
xhbjjd;kkﬂ?”ahf fhe gglLk; Ikth ,e;[ahtg css Kkpr; rpej
khwh fhLfi s , qF fhe yhk; gtsgglwfspl gytlfJ;d;kAk m”bkhf cssd.
, qF mejkhdp; etfz tk;, Ut hadfs; (Andaman Norcondam Hornbill) kw\k; nj wi-
mejkhd;fll_tpIad;grst;NngtgqFf;c ssd.
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capa gytitjjdi kap;mrBMjyfs;

capa kpfg; gytifijdi , ; vdW mwp pfgglt 17
efLfsy; , ej @hTk; xdwf ' ; ogytifjjdik gyNW
ti fahd mrRM jyfi s vj;bnfhs

,aw fahy; WgLk; mrBM jyfi sj; jt p> Neuobahf Tky ki wKf khf Tk; t hopk;
kwik; c apag; gyt i fjjdi k Mfat wwd; , ogge , diwa kdpdp; nrayghlfs;
Kffm fhez qgfshFk; N stz i k nrayghfshy; eygoguG Jz thggljy; kwik;
mo rbfggLJy:>gan LJJY (Ruqtk:> kngJ;y>quﬂ>qfs>mV\kl ) kwi\k; t shrrp
'(\ﬁf MQGS;;Opnjl'D hi wwk nthhGIa fltlkgﬁls Uthfij)
@i t

t
jdp kggLjjoglt gFjps»
c Ut

hf top VwglLfpw.
jol wa .
tifahd cz T goffky rpwG tif thopj; Nit> ngha clys> rpa
bltk> Fiwhd Gppy; guy; kM/\k; nghUsh hu myyd tz p
capag; gytifjjdikiffhd NW rg mrBMjyfs;
is tp ngha ghY}l bf s; mt wwol; c lyi kggefk Vwg> czT
,iz Mfp thotpy;NitftH mjp ewggug
- xU rpfjjol; jdpglt thop gugge; Nit 100 rJufk
Nghdw ghY}l bf s ; rng tifahd cz Tj;
k;,it nghJt hd czit VWM ; nfhsSk;
trb nghm mstyhd egguig i UNIYfFg;
nfhwpdz z ps; jt @ kPKss ghY}lbfs; Fi wej

,oggM hd fhz gf s ;
i Kk Fi wtjwhd Kff|a fhe qfs;gopt UKhW

thop , og® fhifs; Jz thggljy; kwk; mopjy; (Wjjho 73% midjJ
rowvol qf t s Ak; ghi pf pw ).

RWM#oy; khRWy; kwhk; khRgLjjps; (G fgdp jGFapinfhyypss
fisfpnfhyypssvz nz a;frgfss>gRi k ,yy t hAffs)

jlgnt ggep y khank;
ntseh L rpwwolgfi s mwiKfggljdjy;
; mj b khf RuztgL ; (MffpkgG kugfi s ti uvai wapwntlLjys
gbg&l\tl;lahl uqtqfs)
jPoNshz i k>=eBappt shgGei | Ki wis;

cs@h ,dqfSId; ntsp ,dqfis ,izjJ fyggoak; cUthFtjhy;
c s@h,dqgfs;mopy;

,awi f Nguogfs:(MopNgu y>fh LjjReyelffksvhgiy).
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; kakhf fky ef ukakhf fky c 1f1ti k iy kwhk; fagy;
J gz ps> jfty; njhhG fIngH

N
i wgaprhFgb Mf@mi t nghlt IYfSH:k

ébah xdW Fba;ngG‘ S

tmqufs mopp f ggLf ol wd .

StNwy jqgfis jftlijf

haggl) j ggLf o wd . .yt ynady;
> glbdp Neha; Mfpat WEF gyphp, Wap; ,
kdpd;t gqFfSffplINa) Nk yhf Kbfpwl.

kffsnjh f ngUffks ef kakh fks njhogkakh fk; Kkwhk;
Nwy jpfhf egqgfsp; Nit>eR kwk; %ygnghUl fsp;
tpt hU Mz Lk; myphdfow . ,jdhys rdgG epqfi s
tpsegkhfFJy;>kuqf|s ntlbjys MWMsy; kz y;

Filey rhiyfs; mikijysjhiftis ogppnjLijys
ysflwi Uis epgfd y; Nghdw gy nrayfs; %yKk;

ntgg kzty kioffhfs; ,jjifa thp moppF kpr; rhahd
vLhjJffhthrk; Gkpp; eygguagwy ; 14% nfhz bUej nt ggkz ty fH_fspi;

gwS jw\gh 6% $1 ,yiy. "GpPpNhsp; Ei ualy] (Lungs of the planet) vd
mi of fgglt gued tpej mNkrhd; Ki oftH_fs gidJ ylrjjmFk; mj pkhd
c applgqf sp;mi | ffykh J;boe;J Mdhy;>Jwt\th Nshz i k kwk;
FbapgtSfth gy gFjps; mopfggltssd. edryhejp; N%
egats; momggl L> Nhah gB] ; gapt j wFk; , i wrpj Uk; fhyei |
G/t shggbkh Tk; j whgh) khwwai kifgglLssd. jkpeh by; nfh
kwWk; efPfpp ki yfs; kdp Mffpkgshy; N fkhf mopfg L

c applgfsp; thop mogge; tpsth jhufss Ez Z a
mopfgglLssd kwk; t gqFf ' a tho
Nzbaepy Vwlfpw.

t opgfs;Jz tHgglLjy;

c appgf s;t hOk; xU ng ' . myydJ mjwF
Newgl b r v oFj pshfg; gppjy; OpK; vdgglLk; fh L
epafis tps eyqfsh k - : tqf s > ef hgGw
FbapJgEs; mi kjjys nj vLjJ nryy
topjlqgfs; mi kuy Mf @ ' ' ' ggLfgwd. , jd;

rpwp gf S , ! s, (cz T
czT tiy) - C,aWQfS;
t hopq ; ; _ ; mopys> , €j
KILk; thof$ba 'capgfs; mopy; . Jiz bhigglt
css gytifjjdi ; : Lfgwd. mjp
Nitahf; nfhz | bfs; ; wtgqFfs
gh pfoglfpnd. ahi d
vspy; gh pfgglfpnd.
ka\ktgqFfs vz z pi f

|
ibé
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; rbLf FUt ps; , dk;
t hopgfi s klbLk; njh

< —h

ZowdITE<

kp f gadghl:

cz T kw\k; ghJf hgghd
,aw f tsqgfi sNa rhed
,aw f tsqgfs; msTfF
rosigf s, dj; N
thag FsshpwW. NN h
20 300 Mz Lfsp; kdp
ryt hFk; kffs; njhfapi
msty;fly; kaspi t sk;

mayeh L ,dqfsp;c shs
mee@ , dqfs; (nt s @k YK; jwoprayhf N h myyd
Nz LnkdNv t hjf Nehff o;f)ILgHL Kfthfsh N h
myydJ gw gadfSffh mi t ngUkghY k;
MftpkpQg; jdi KA / h ,dqgfis ntsrbhvwvr)
he ptf mee ,dafs;

b f
S epy kz tyqf SfF jgF
sd.

~&
| ?TSD Ej;;i

it

d;

htjhy:c apdqfsp;mo

l_JjggLfle- may ; ,ollcﬂf
S

pstpg i edgbhfg

;njddhggbptht o; fpf F fiwi vagpeld nfhz L tugglt mj

D1 la [pyogmh (Yo nfz i I xaNENAKp ; nkirrkgp] )
s@h eRpyfi s Mffpkpjjo;tpsth c¢cs@h; ,dqgfshd
; (Punkius dubius) kwi\k; Ny gbbah N hz ba] ; (Labeo kontius)
> mggFjap; tpuy; moAk; epyap; cssd. nfhyfjjht p;
Fipsp;css cs@h k@fsp;,djnjh fi a mNkrhd; JLg6G
Fiwifpw.

(Nile perch) vdw nfhz Wddp kPd njwr Mgghbfht y;
Vay, mwmKfggljjmjd; tpsth RwWMoy; jdpJtk; thagj
K; ry rpyb;k&;, dk;moedt ptJ.

may; ,dqfi s tﬂ) Mggmr
; Kiypy; mejkhd; kwik; ep N
ehnlqtrYk gutpgy csehl

it hafwp gapfi s K; j
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nkf] ¥ h kw\k; kjja mnkhbpfh t t hopkhf nfhz I ggghsp khlgGerahd
ghuhf hflf] ; khf Pl t] ; (Paracoccus marginatiors)l, , €] [al‘tl}yl; r_nrH(;> Nwf  t gf k;
kwk; j kpeh by ; ggghs pgapf s y ;ngha mst ;gh pG VWl j@j it ekggglLf p .

cyfshmjlg ntggepy khwk;

jlgntggepy khwyjpfhd Kffmp fhe phd nj hoy kakhf f k; ¢
gytifjjdi kfF Kkiej erV\djyhf tsqFfm. G jggbt vhgnghUlfs;
,diwa njhopmh yfi s ,af Fk; MwwhFk; ,jd;tpsth gR k ,yy t bhAf
xdwl‘d fhgdsd | -MfirL mjphpd jlgntggepy khww jpfF topFfowl.
ngha msty; mopfggltjhy; njhowh yfs; ntsphk;, CO; .KO
cwirgglt jyiy vdN  fhgd; il Mfi] bd; mihjp fwwmy; mjphdfpw.
ilgntggepy Kkhwnijo: fhez ki egk; kwhk: flyg: ntgg epy c ahed
ki ognghop @l ; Klwfls k hwWF 1ol wd . ,jd ; gdpggh wis; ¢ UFjys nt ssgngUf F
thdpy egtuij fz pt ,ayh k> k mj b nt ggk; kwWk; Fly; Nehafs; guljys
tygFfsp;, lgngahl kwh\k;tdqfs fs ,.,ogG Mfait VWgLfpwd. vdN
fhyepy Kkhwk; jwhghi ja ¢ mg, i fjjdi kfF
f Uj ggLf pw .

hy;
uq
yt

[ xU cldb Mgjjhf;

cappa gytifjjdi ksfhyepy kwk;kdp eyt hoT Mfpt wwpd p | Naahd
nfihhFsp;ti ulk;

Tk kHRWGN sz ik (ciljg vipjy;Nhsz i k):

,aw fahd kugfi s nfhet tdqgfi s vhpd R jk;nrayd 23 gUtjjmE gap;
rhFgb nrajgp;kz ;tsk;Fi weJ ,dpgapyc wgjjay;mjp yhgk;dt Kbah epy
tejTlId;mej eyqfis iftpL tpL NWgoFjpSfF , Il kngahejJ mgF xU G p
, 171 ) NRT nraj kP Lk; gapy c wgjjpF kugfi s ntlb vhpd egjij jahh
gLjJdth ,JN ,Ik; khWk; Nshz i kK vdggLk; , kKi wtlfpfF , e @ag; gFjpp;
ei |Kiwag;cssd.,tthWngha tdgguG vhdofgglt jhy;tdjjo;gugsT Fi wed
khR WwgLt J1d; nt spawwgLk; fhgd;i | Mfi] L msTk; mjphpjJ. t hop mopiG
kwk; jlgntggepy KkKhwpk; Mfat wMF topFfpaw. ,J tpaqfpqgfs; kP
jrfit g Vwglj Jk;

, 12— kugwNg; Nghi y ;

, iz KugwM\gh y; vdgd xU , dk; kugwWW Nght jdhy; mi jr; rhhej kwowhU , dKk;
kugw\g; Nghj y hFk; vLjJffHth MHfp; NdPfs; kwk; tdjjp; kugfs; (may;
kfuej NHif) xU ,djjo; mogd jhdhfN ,dndhU ,djjo; mopt J}z Lfpw.
kwopwhU ¢ jhwez k; nkhhp a] ; jPy; mopJ MNghd NHMNh gwit kwk; fyt hhah
kyjm css njHha fythah kik; jd; thofi f Rowrpa epwl nraa NHNh
gwi tia rhedssd. fythah kujo; tpjfs; kp fLi kahd nfbkG Nghdw
ePrpSila vz Nhihhignfhz tJ. ,ij NhNhgwit cz L miutgigag;css
ngha fwis; kwik; FlyrhWisp; nrayghLfshy; jpkgl nrhpd tpjfsp; Ki sfFk;
jm d vsphFfpw. , e NHNh gwi tapg; mogd fythyah kygjmr cldb
Mgjjhf mi kejJ.,jdhy;fyt hhah kuKk; kugwWV Nghd J .

khRghL :

khRgLj j ps; kwik; khRghh Mfpit c apag;
Kffm fhez qfshFk; Nja c uwifss» jPrap nfhyy
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j jb eR kwi\k; NkwgugG eR ep yfs ;

;,ayghf ¢ alma ngUffk; mi | Ak;

T+l epyapg;,jd; msT cahfpuJ.

YIW (Falson) fs; mjp vz z pi fap;

: NJra ck;fyej eR-eRepyfspy;fyggjhy;
rejd wd Jﬁ) kpf cz T4+l epy (eutrophication) fF top Ffpow.
ke Mhard p>f h k@ k;>FNJhk|ak Nghdw erRf s ;gh pfgglt #oepy kz tyqgfsp;

tsqfisf;Fiwffldel gz ejdp; fOFfsd; , wogk fhyei ITSFF KUej Hf g;
gadgLk; 'i | FNyhgol hf ¢ (Diclofenac)kUey fhz khip . , kkUey Kli lap; XLfi s
nkyy@j hf Ffpow.

jPoNshe i k:
ry rkaqfsp; rdoepagfss Gntsps; WWK, tdafs;

Ty,

ol
J

Nshz ik gulfpd. jPp Nshz ik xU ry m
rhhbedssd. ,jd; tpsth kum gytifjjd
Grrps; kwik; NePAff sl ; | FBhJHFJYfF IVI
fygge neyti ffis mjrbkh‘ gadgLj Jtjhy
jwhNghJ xU ry , dqgfs;klLNk ¢ ssd.

jp tpsr
ik Fiw
s hFk; Mg
. ghkgha

tdt py

NfF>re;dk;>Xf;>rhy Nghdw nghUs h hu uPphf Kff@mj Jt
,ay@F mjpkh tdqafspy; tshygid; tpsth ,awifay;
ti ffs;gy mopJ t hfpwd.

,aw f mrBRWMjyfs;

, ayght WgLk; fH LjRPkugfs;rhajysegrrnd>Gerps; kwk; nt I Lffspspl;
jhfjphy; VWglk;, i yAj pfs;Nghdwi t , j;mlqgFk;

capa gytifjjdi k , ogQa

cyfy; capis; Nhdwmad Kjy; ,awfahfN capoqgfs; c Ut h Jk;
ki wt Jk; (kugwW Nght Jk) njHheJ ele) tUfpwd. , Ugg® ks> j wiNgh) kp N f khf
Kuigw\ghNghf gl wd ., J Gk ; R oy ol ; ep y o jdi KAK; kwWk; gyti fjjdi kap;
gut i yAk; rRFi yffpgw . kdp nrayghfNs ngUkstphd gytifjjdi kap;
mop - Kffm fhe khFk; , awi f tsqfshd egkseR kwik;c apolgf s; Nghdwi t
f 1 Lgghod wokp mj pkhf kdph shy; Rz | ggLfpwnd.

capa gytifjjdi k khehbd; fUjJgb> kdp nrayghlfss Newahf Tk;
ki wKfkhf Tk;c apa gyti fjjdi kap; kP moptj;jUk;jhfjij VwljJfawd.
cs@heyqfsp;gadghil kiwyscampagfi s mwiKfggljJdjy;myyd ePFjys
mW il nrajyskhri ljy; kwk; fhyepy khwk; Nghdw kdpdp; Neo nrayghfs;
capog; gytifjjdikap; k@ mOjjjijf; nfhjyJ ,ogigj; jUfpwd. kifs;
nj h f ngUff ks> nghUs i hik> nj hoy El ggf s > fyhrrhk; kwk; rka fhe ps; Mf@
ki wKf nrayghLfSk;, oggpfF ngUkgqgf hwiM o wd .

fs; fz Lgrt»ftgglthYk r fy; tophf Q@ rpwqgfi s
' ; I\H‘gg ekgpi I wt hf N cssd. gUtkio
Nhd;rpjT>kiyg; af sy ; WwLk; egrrnd kwhk;
Ki wKf nray ;  C apa gyti fjjdi ki a
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mopf $badt hFk; , awi f kwk; ,awi f tsqfsp; gnJfhggefhd rht Nr xdwak;
(International union for conservation of nature: IUCN) nt saplss rpgiG gl bay; (2004)>
50 Mz Lfsy;784, dqfs;kugwh\g; Nghdi j Mtz ggljjissJ.

capolgfsp;,aw fahd kugw\oNgh yl; tPjtj tp jwhgh ja tppk; 100
Kjy; 1000 klgF mjpkhf , Uf Fk; vdW kjggbggl LssJ. ,ef tPk;vipihyjjp;
NYk; mjphoFk; vd  vipghffgglfmd. jh uk; kwk; kdp thotifapy;
gytifjjdik epwa jhHfqgfis VwljJfpw. czT tiyap; kP
gytifjjdi kap;gyNWvjpkiwtpsTfis VwgljjhAssJ. xU rpwvdjjpl;, ogG
$1 KO c¢czT rqfgpa kp Nhkh jHFk; mjd; tpsth c apd
gytifjjdi kap; xlbtnkhj Fiwgged fhez kKfpwd. gytifjjdik mophy;
#oepy kztyjjp;Nitfs;Fiweyd cz T gwif Fi w WgLk; mghaKk;c ssJ.

mghaepy kpf c s@Hc app g; gFj gHot spots)

mrh hiz khd kw\k; Jhpkhd thop khWgH L , ogfi sr; rejpFk; ¢ s@h;
rowma qf i s mjpkhf; nfre | eyggulG mghaepy kpf ¢ s@h camag; gFjp
(Hotspot) vd ggLk; ehkd; i kahl ; (Norman myers) vdgt by mghaepy kpf c s@h;

aba g; gFjpjdpjd;kAI | a cs@h cabpgfsp; gyti fjjdi kia mjpkhif;
nfhzt> mN Neujp; kdp nrayghifshy; Fwagbjjff mstpF ghpfoglt
khwai kffgglt gFjpvdWti vaW jhh

mghaepy kpf c s@hc apol g; gFj pvdgd Fi wejJ 1500 Foyfw W ;nfhez
jhu,dafsy; Cyf msty;,J 05%) - 70%f Fk; mj pkhd %y | i

htu,d
, 0€] gF”ath cyfw;35 capag;gyti fjjdi k mghaepy kpf c s@hc
gFjpfhd ,1lqgfs; mllal*sk fle gglLssd. mjy; edF hty; cC

(RWWN¥ oy ; th y;i kakENVIS).

mi t aht d:

, kakiy (KO ,ejm , kaki yj;njhhkz tyk)

Newk nj H herpki yfs;

, eN hghkh: mrrk: kwik; mejkhd; njhFjp jPfs; (kwk; kphdkhs j hayhey >
t @l elks yhN ;>kaghbah kwk; njwk r8h jtpej KO tlfpfF kz iy
ejpht csslffp

Re;rN/dt (Re;f‘Nydt - Fkhofhz tk): epNhghh; jPfis csslffad
(, eN H\Ur[akbkl\yryarbrmgﬁh?@l\d>gp|gt gd] ;Mfpmi t Ak; ml gFk).

mop\k;ep y , dqfs; (Endangered species):

, it > kugw\ghNghf mjp t hagFs; cssd vd tifggljjogllss rpwwiqgfs;
MFk; rlE Nt awi fg;ghfhgG$Iti kt o;rpof; gl bayy:t hpragljjagltss gb
j Ppkhf mop\k;ep yap'ss (Critically endangered)c afyqf SfF mLjj gbahf mopk;
epyaffss td (Endangered) t yqFfSfF ,wlthk; epy mjpglr ghlfhgG
jugltssd.

1998 Mk; Mz by; 1102 t ggfpqgf Sk; kwk; 1197 jhu , dqgfS k; IUCN rpgG
glbayp; , lk; ngwWssd. 2012 Mk; Mz by; nt sphd IUCN rpgG gl bayy; 3079
tggfpqgf S k; kwk; 2655 jht u, dqf S k;c yfnkgFk; moeJ t Uk;, dqgfs; (EN) vd
glbaypgglLssdJ.
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kugw\giNgh y ; (Extinction):
cyfp;vejg; gFjap ky xU
epyi a mi Ie; , d k; Kugw\g;
epyay; myyJ gw kdp
J tptd
; fUj gglLk;

J
mi | ffyk; ngV\ch apl d;, Uf Fkhdhy ;mJ cs@hkugv\NVg[\grdJNf f Uj ggLk;

flefj 40 kyypd; Mz Lfspy; Gkpy ;| e)J Nugfs;epoed mjd;tpsth cyfp;
W jho 50% jhtukwik;t ygfpqfs;moedssd.

cappqfsp; mopva kp fLi kahd RwWM#oy: khwngfs; kwik; , djnjh f
9z G Sk;fhz khFk;

KugWWNghi y ; %ed W t i f gglk;
1., aw f t opkugWWN\ghj v ;

kej khf ei | ngWk; nr
khWghL) f huz khf
Nghf jol wd .

2 ngUej ps ; kuigw\gNgh y ; . . A

RWM # oy ; Nguod f s hy ; Gkpriy ngUejps ; modfi s rejpdssd. 225 kypypd;
Mz LfSTF Kd;nghkpd;fhyjjy;Ngwod Vwgl L Mokww flyeRy; t hogj 90%
KJFehz ww ¢ applgf s ; kuigwg;  Nghapl .

3. khD I nrayghlfsthy; kugwhg;, Ngh v ;

Nlilahljys>t hopr;rBbg>kpf gadghL>ef ukkakhffy;kwik; nj hoy
kakhffy;Nghdw kdp eltbfiffs;, ttif moppdj; Jjz Lfgwd. nkaya] ;
jPfsy;thoef NMN h-uaht y;t hogj ]nlhyhld flygR Mfait ,jwk rmej
vLj Jffh LfshFk; t hop , 006G fhez khf , Ut hot ps; mopp; t gy ;
cssjh mwa ggLf pw .

gyti fjjdi kap;, oggf kp Kffm fhe k;c ap qf s ; kugW Nght j hF k;
,jdhy;c appgf s ; ku@nghUsy;c ss jdpJdt kpf nrajpS k; (DNA) mjd;
riW t hopqgf S k; epej ukhf , of f ggLf ol wd .

NKYK; xU , dk; KugWiNgiF oW

[P ;vdw kuejij [dtho1>2019 mdW jdJ 14 tJ tajg;, wjd.
mej ejij jhd; mef ,djjo; filrpeijahFk; ,J ~ tha; tho;
nkyYlyps;, ogg}wﬂd mi | ahs KhFk;

Nr,awif ghJfhgG $1i kgG (IUCN):

wf tsqgfis ghlfhjy; kwwk; ,awi f tsqfis njhhe) gadgljJjy;
ptwiw KddMjp nrayglk tUk; epM dNk> riENr ,awi f ghJfhgG
bi kgG MFk; ,J 1948 MK; Mz L Rt priyhejy;css fphe |;t papy; (Gland
)epM ggl tJ. jfty; NfhgG kwk; gFgghaT Munarrpss>fsjjplqfs; kwk;
fhgG njHhghd fytp epyahd tshrp kwk; capa gytifjjdik
Mfatwwy; jdi k <gljjpnfhz Lssd. ,aw f ghlfhgG ,awm f tsqfsp;
rkkhd gadgH_ kw\Wk; RWM#oyp; epygdjdi k Mfat wwhf ¢ ynfqgFk;
ss Nit ewmdqgfis xUgfpzjJd CffgLjJtN IUCNepMmdjjp;,yfF
Fk; muR kw\k; njhopghi yfSId; jqaqfis ,izjJf; nfre L mt wwef
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WAk; MNyhri dfi s jd; %yk; mtwiw; Jlz Lf pd. mopk;
. isr; NfhpJdonj hFJJ> rrbgG glbayh‘

sphfp kwik; mstg,; mjd; fhoG Fwpyk
gytifjjdik ; gmfhggwh‘ kak; ,awi f
css gy rhNf cldgbf';ffls nrayglLjJtjpg; Kffpm

rogijf jfk;

nrej u ;myyd rpoG gl bay;vdgd mopd;
t s &gy ; “mlqfm glbay: MFK: , awi f kwk:
, aw f $1ti kgt c yf ghifhgG $11i koG
(NchhE ] _ nrejulfg; Gjfjij gukhbfpw. rpgG
gl bay;vdw f Uj ; J. rpglGglbay;jahhgg d; Nehffqgfs;
go t UkhwW

mrBM jyfsp; msTfs; gwwa

CSsS c applgfi s mi lahsk; fz L
capo gytifjjdi kfF cyfsha FwaPnlzid

gnJfhgG N i t gglk; c applgfs; gl bai y KdDhdo k mbggi | ay;jahh
nrajy;kwhk; gh)fhgG nrayghltsg;cjTjy;

gytifjjdik gnfhgG njhihd la gyNW riENr cldgbfiffs;
gwva jftyfis mspjy;

ro oG glbayy;css rpmaqgfs;vib tifah tifggljjogllssd.

kugwAgNghd i t
tdjjy;kugwV Nghdi t

kb Tk;Mgjjhd epyag;cssit
mop\k;ep yay;c ssit
vspy;gh pfggl f$bai t
Fiwej MgjJilait

KOi kahd jfty;,yyhit

Kj @mgP nraaggl hi t

capa gytifjjdi k kwik; mjd;ghlfhg

] LN hk; gpfldk; 1972d; gb , diwa kw\k; vjpfhy rejj@apho;
edi kffhf ,awif tsqfshd fhw\s eR- egks jht ugfs; kwk; t ggFfs;
Mfpatwiw ftdjJld; jptkpL MNyhz ik nray , aw f #oepy
kz tyqfi sg; ghbfhif Nz Lk; capd gytifjjdi kapg; nghpma mstgdh
, 00G kwik;c yfstm jhifk;Mfai t ghifhgga,mtrajij cz WJfpw.

ONO O~ WN A
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capd gytifjjdikap; ghJfhgG vdgd capo gytifjjdikia
Noz pthjy; kwk; mwpay; lPahd Nyhz { k Mfptw w csslffpjhFk;
,jdhy;,itfi s rhahd mst ;ghukhggj d; %yk;tsqfi s jw\gh ja kw\k;
vipthy jiyKiws; njhhrahd edi kfi sg; ngwyhk; kugwV Nght j |y ey
rowmal gf s; mt wwdl ; t hopk; kwk; mt wwd; #oepy kzlyk; Mfatw w
riop yled fhggN , jd;Kff@a Nehff khFk;

gh)fhggo;nghJt hd c jjps;

s mghajjp¥ss midjyJ rpwaqgfi sAk;mi lahsk;fz L ghdfhjy;

e nghUsh hu KffpjJtk;thaej>c appi sAk; mt wNML njHhd la td
twgFfi sAk; milahsk; fzL mtwiw ghlfhfgglt oFjapy;
ghbfhjy;
czT> ,dgpgUffks Nz p tshjys xatpk; MfatwWihd
thot pgfsy; kp Mgjjhd epyapy; ,Uggi tfis milahsk; fz L
ghlfhjy;
capolgfsp;ciwpkscz T kwhk;,dgngUff gFjpisf;fz |wel
ghlfhjy;
ey k>eR kwiwk; f W Kjyat wi w KdDhd k mbggi lay;ghJfhjy;
td capoqfsp;gh)fhgG;ritk;mkygljjogljdjy;

ghJfhgGcjjpsy;, e L Kffma mkrgfs;cssd. mit

1.#o0yc¢ s;ghl f hgXIn - situ conversation)

2. #oynt spghl f hg{Ex - situ conservation)

#oyc s;ghlfhgG, aw fahd t hopjjp;ghJfhjy; (In-situ conservation):

ca;bququspl kupay; tsjij ,aw;fahd myyd kdpdhy; ¢ Ut hifgglt
#oepy kztyqtsg |tj.,lg ghlfhjy;#oy;cs;ghJfhjy; MFk,,J xU #oep
kz lyjjpg;css mlde epy ca;quj,nJhF GfISAk xILnkhjkh‘ ghlJ f hggj d;
%y k; mgF mopk;Mgjj¥ss t gygFfi sAk; thfh;y MFk;

kb mjp msT capor; nrOi kia nfhet gFjpSfF mjpglr ghlfhyG
mspfgglfml. mi djJ c ahpg;gdka G Nhsjjy;2% fFk;Fi wt hd eyggugp d
nfhz bUgg k; kp mjp vz z pi fay; rpawpqgfi s nfhz LssJd. mghaepy kpf

c s@h; c apolggFjpa ghJfhggj d; %yk JwiNghd t hOk; c apiqfi sj;jff ity
nf hs sy hk;

thfhftgglt gFHbs,
j C

gthkhbfgglL erbtf

fhoggbqgfs; kwik; ¢

cyfstg, 37000

mqf PhpJdssd.

mi keJ ssd.

f hggbaf s ; (18>

Gypjbtk;

ek; Nrpa t yqfhd
njhgfpd. 9
Gyphggfqfi s cs
KWk; tdjJdiw
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pjpt nrayghlfSTF CJtpnra.J t Ufpud . 1973
yijy;css [ fhngl; Nrpa Gafhtg; G ps;
thk,,dgngUftJ,Jle la tqfgyps;,aw f
;mtw w mopp;, UeJ ghlfhggi j Ak; kwk; c apay ;
fhogg; gFjpi s ,aw f ghkghakh NgZ ti j Ak;

R G/ ps iz ak; (NTC A) vdgd tdtgqgF ghdfhgGrltk; 1972d ;

cUthffgglt khd  mi kgghFk; cyfp; nkhj Gp ,djjd;
vz z pifag;gh s ejphity; fhze gglfm . Nrma Oy ps; fhggt Mi z aks
[dtfp2015>20 den sapt mw;b;fap jwW\gh ja G/ psp;vz z pi f 2212
vd Fwogplssd.

j

N rp Ggf HIf f s ; (national Park):

J RWW#O > jhw tyqgF> G p mi kggay ;
Nghd wt wivwf hd Kffrajdtk t hagj gFers vd W
khey muhy; mwppfgglt ,aw f thopg; gFj
(Wildlife protection Act - WPA) 1972 gFjp | V
khegjjpo; Kjdik td capp ghJfhhyh mD
nrayghlf STF Nrp Gethifsy;mDkjpiy

jkpeh bYss Nrp Ggfhffs;

jkp;eNby;css Nra Ggfhi{s; R!AhN\l{Vtrbfgglt kKht TTk;
Z

febNra c apay;Gafh 1976 nrdi d

kddhh ti sFIh flyrhhy c apay; 1980 ukeh Gk;  kwhk;
Gaf h JYjJfFb

, ejph fhefpNra c apay; Ggfh 1989 N hak@Q J i
(Mi dKki y)

KJkiy Nra c apay;Ggth 1990 eff o

KfFhjpNr@a c apay; Ggth 1990 et o

,ejah y; 40801 rf&kP guwgy; 14 Nrm Ggfhffs; mi keJssd. ,J ehbd;

ey gougoy ; 1.23% MFK; (Nra tdt wgF juljjsksMf] t;2018 N rpag; Ggf h vd gJ
c apag; gytifjjdtk kw; tdtgygqFfspy; eythotpvfh‘ KI LNk xJff
gFjahFk; ,qF tshrp fh tsh NI;Iath;> Nkarry; kwk; N s

mj J KRpEi oeJ jLjy; l\gkdweltbf;ffs vdTk;mi kj pJffoLtjgiy.

Nra mofpdg; gi whwk;, awi f vop; ep wej ,gngha gFipmwbay; fyt pkwik;
nghOJ NgHf F Mfpt wapFg; gadgLfpd. , twwd; tsqfis tz phPahf gadgljj
,ayhJ. mriky; css fhrpgfth Nra Ggfh> xw w nf kG fhz { hkpfjj s vd
ghyfhfgglt gFjpahFk;

f
J

tdt yqF G ypqgfs; (Wild life Scantuaries, WLS)

VN Dk;fho@;fhifs;myyJ MlirpvyiyfFlglt eRepyfs; ;jtegw gFj
#oepy>tyqFfssjhwfss> @ @i kg@ss , aw f

ngwviej hy ; mggFjpi s khey muR tdtrqu G‘yﬂ)kH
epyag;css tdtyqFfsp; ghfhyG,

eltbfi ffss Gypk; F”f)Fs mD kj b
gh fhgGrltk; 1972). td tgqFfs g
mDkj pf ggLf pw .

jw\gh , ejpht y;css 54 Gypqfs; Rchh 118918 r f kPmst pf guedssd. , J
el bd; nkhj epoguwgwy; Rkhh, 3.62% MFk; (Nrp tdtgqgF juljjsk; 2017

j
f
hpfgglh
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fHLtgqFfSk; | ; NIi lah ggl Tk; j I ggl Tk; , dwp mi | ffyk; ngWk;
egggF ;Na ; ; vdggLk; td cwgjjp nghUlfs; Nfhg

; > jdphh egTli k Nghdw gw nrang_foF
kaerfggLf ; nghahh t dt ygF G ypk; Mrg ah d kw\k;
,ejm GYpS '

jkpeh bYss tdtyqF Gypqgfs;

jkpehby;c ss Kffp Gypqfs; wampg_gglt KRt TEk;
Z

N Tejhgfy;Vpgw tfs;Cypk; 1936 f hQr@k;

KJkiy tdt ygF Gypk; 1942 el f pp

Nhobaffi utdtygF Gypk; 1967 ehf ggl bd k;

, ejphfhefp tdtygF  Gypk; N hak(d J Ik
(Mi d Kkiy)

KzteJi wtdt yqF Gypk; j neyN yp

c aplNF hs f hggbqf s ; (Biosphere reserves):

egr#oepy kzltyksfiwfiu / fly; #oepy kz tyk; kwk; , it
fre gglk; #oepy kz lygfspy; gued tied fhe gglk; ,aw f kwik; f
ey N hwyjo; kh ho; gF j e c apf NNhs Thggmqfs;vd And] Nh rit N
epz ak; nraJssJ.ca;b:a gyti fi k ghlfhg®nghUsh hu kwik; r%f t s
fykrrhk; PgEF Nsh i ze gukhgsG Mfg gz pis c apliNbhs
nrafpwl. c apiNhs fhggbqgfs;vdgd kffs;kwhk;, awi f , Ut Uf FKk; mi
xU rmpgghd #oyhFk; , qF xUthnththjqupI NlthfF Kj ogs ps
,ize) NitfSIfF kjpgspd cld;,izeJ thotJ kdphf S k; , awi f
,izeJ thotjwhd rpve; vLJ.,Jfthth;

b

capNhs fhogbats;jptjij And] Nhto; kdpd; kwik; c apiN hsjjplk; (
and Biosphere Reserve; MAB) topljJfm. kdpd; kwk; capNh jptjjo;
mZ FKiwia MjhpJ ,e@ muR 198y ; i rnahggkpl nraygLjjmd. ehby; 1
capNihs fhggpgfs;cssd. mfjjah kiy (hedfh — jkpehl — N ush> epPf pp
(j kpehL — N ush kwhk; kddhh; ti sFIh ( kpehhl) Mfa c apNhs fhygpqfs;
j kpeh by;c ssd.

Kiiy gziz mwfllis:
nrdid Kjiy gziz mwfllis kwk;n hgngli i kak; (Chd ,dqgfis
gwwa mwp@y; gbd) vdgd Gongww Nifey] ; t b, kwik; mt Ul d;
;nfre tthEspl; %i sapeJ cjpj Foei ; 1976 k; Mz L
njHafggltd. ,ejmhty; Fi wed tUKk; Kji ;
o dd; L yffhEks fytp mwb@y;
%yk, jtis kwhk; Chd

ej
iy;epy gmfhggp/k,,aw:f
ssJ Jwgh) - Kjiy tqf
,ejp Jizffz

j ptafi s nraygljjpt Uf
;tUtjhy; fpofF flwtlur

p
t
Kij
hi

htpatpy;Gath-tz [ Y}k
mwih mz z h f Ggfh> nrdi dagy; c ss ; ghdfhfggll
tdggFjap; Rkt 602 n fNh guygstp; gued . »J gugs T
mbggi lay; njdfpfF Mrph o; kpgngha tpaf@my; Ge sy xdwFKk; , €]
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Ggfh ghY}ibfss>gwi tfs; kwk; Chd Nghdw 18 rpwma qfi s ¢
td capoqgfi s nfhe LssJ un fkglkhd t qf hs G/ e rofthy;
nelt hy; FugF > rhkgy; Xeha; Nghd w mo@k; ep yap;c ss t yqF
epy ,dgngUff Kiw i kakH Tk; #oyntsp ghlfhgG i ka
Mz Lfshf nt wvbukhfr;nraygl bt Uf p .

,e tpatpy;Gafh g9l ttkGrrpGafh>Foei jfs;Ggfh-gwi t g;9z iz tophf
ei lgaz Kiwsrgfk; kwwk; khdfi s fhe thd tdggaz ksetd mUgfh rafks
td jfty;i kak; Nghdw gy kdk;ft Uk; mkrgfs;c ssd. Mz bwf Rkhh 21 yIrk;
g tahshs;te) nryfewdh "Zoo e-eye" vdw ngahy;tyqF Nyhz | k kwhk;
ghii t ahshygndJ fhgG eyd;fUjp24 kz pNeuKk;fz fhze giG

N hkuffi s epMm p Gaf ht f hgGG gyggLJJgglLssJ ghtt t ahs hf s ; gad ngWk;
tifay; 247 tpyqi ; Nelb mi rTfi s ghhitagk; Ki w a cyfp Kjy;
Ki wahff; mwiKfgglj j .tz tY}htgquy Ggf h vdw ngahy;xU i f Ngrp
nrayp %yk; mDKj fis orrnJhI;y> tyafp jfty;
t ffaqfs;kwik; NI s;mspgl L tUfpwW. kpddZ Kdgjg
N‘ItAkCSSJ

tw,qmy;G,q,Hbfytpka; ghJ fhgls rkgej khd t pp hff eporrpi s eljJdtjp;
jdid <gLjjpnfhz Lssd

,id;Kffp epothd "t yqfmy; Gafh JMtH vdw eporrpgsspFoei jfSf1H
eljjogglt tUfpd. 2008 Mk; Mz by; 400fF mjpkhd gssp Foei jfSTF
gapraspfggl L "t yafmy; Ggfh J}Jt, h“ vd gltk; #1tgglbssd. NkYk; kPG
i kak; xd;we[WprLtgths Mgjjwp;, UeJ kPL kd mOjjjjped mit
ntspUCJtpnraaggprﬂwJ.

jfty;, afFehomwdhhmz z ht ygfpy;Ggfh>tz I Yih-nrdi d

# oy nt s pghl f hglG (Ex-situ conservation):

#oynt spgh)fhgG vdgd N henj Lftgglt mha jhtwfs; / tyqgFfis mtww
,awm f thopgf STF ntspa ghJfhjy; MFk; ,J ntspGv NfhgG kwik;
kwgZ t qgf pMfatw wec sslffpd MFKk;

nt s |gGN N f hgGG (off site - collection):
upy;Gefh>tyqgtpy; Gaf >t dt ygF RwMy
fhzt fH_fs) Mfatwy, td
Nfhpjy; nt spgGn thgG vd ggLk;
;nraAk tlfag edF gukhbf gglLf
d gy tgqFfs; $1 tgafpy; GatH
epyay; , dgngUff k; mj phogj hy ;
henj Lffgglt tygFfs;fhfspy;t
tf Ihygo;Mfm , dqfs;mopy;, Ue

#oynt spghlf gl
mop@\k; ep yalyss tyqF myyd
,datis jdpglt ,lafspy;
r pwgghf ghf hf Fk; xU
Ki wahFk;

j htu
]

)
It

j J
ghl f hgGG

,dj; njh fia kPnlLff cjTjy;
myydJ , awi fahd t hopgfi sg;
;| neUf f kKhf XjjpNfFk; mi kgifi sf;
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t opgfi s Na kPgJ I nfhz L kugwhg; Nght | le ghJfhijy;
nfhdWz z p
fspkhed
jy;Mfpait
f

kugZ t qf ps;(Gene banks):

kugZ t qf ps; vdgd kugZ nghUlfis ghJfhFk; xU c af
hPahf KffajJdtk;thagj gyNWukhd jht igfsp;tpjfis
flygf STF Nkpfyhk; mo@k; epyay; css ,dqfsp; ,dr
kwilk; t Rakhf Tk; c i wep y thfth(iwfs;%ykhf ePl ehf
, Ugg® k; mi djJ ; tsafs; kwk; mi djJd #oepyi
f hgghwv nghUs h hu hPahf | th ‘mo pbg, , Uej f hgghww N
vz z pi f ghlfhgGKawpis tp mjpkhFN c ssd.

Gp Nhds;
Gp NhEs; myyd Gp
K ththaejlt

(World wild fund, WWF) vdgd 1961 vy;
L mwifltli sahFk; ,jd; jivyi kapk;
w;mi keJssd. tdqfspi ghJ f hgG kKWWK ;
qfls Fiwgd Mfpgit ,jd; Kffma
epak; vd ngahbggl bUej J . 1998y,,UeJ
hs k; gwwpomwdi f nt sphf pd .

campsp; gytifjjdikfF  vjphf
ffmjJtk; thagj kztyqflsg, ghlfhjys
ckPnlLjJg; gndfhjy; kwik; jhd; rhhe)s’s
@h r%f)jp; jmid Nckgljjaglj djy;
; Mf awwa ; Kbes;y ooj pypFk; , awi f
jjo;Netf fqfs;MFKk;

%
1o

s239

, aw f
jdpdphs s r%fk;> muR
KjoggBfs;Mfpit cyf t

e

o x
<%z
oY
T

jRa t fay;fz fnfLgG (Zoological survey of India):

j aht ,t;yqt[ay; fz fpflgG vdgd 1916 Mk; Mz L WwglLjjggltd. ,J
qfpafsp;fz fpflgaQG @ tgqafpqfis fz Lgbuy,:fl\/ltharrrbs;ek;eﬁ bd ;
tifi kap;gyNWmkrgfsy;nhHhdla mmt NckgLjj topFfpgw.

,jd;Nehffqf s;

gy khepqgfspyss css capoqgfsp; gytifjjdi k> #oepy kz lyqfs;
kwik; , ejaht pl; gnlfhffggll goFjps; Mfptw wi; fz Lapjjys Uglepy
fz fnfLljjy;kwhk; mtw wg; gl bayphjy;
mop\k; epyap'ss kwhk; Xhp ,dqgfs; epyi kia mttighgh) fs MafT
nrajy;
,ejh% tygFfsp; nrejulg; Gjfks ,ejma twyagFfs; gwa tpugfis
jahpjy;
N hepj Lffgglt rpswoqfi sf;nfhz L c appy;MaTfi s Nkwnfhssggljy;
Nrp tygF NfhgFi s gukhpd Nkghl nrajy;
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mop\k;epy rpwdqfs;-rlENr thjf khehbL c ldgbfif (CITES):

th~gtd; khehk vdW mwagglk; ,J mopk; epy rpwmiqgfsy;
(jfjjpo; (CITES) khelL c ldgbfi fahFk; ,J mo@\k; epyap; C
Ffs kV\N\thtuq;s gh f hf Fk; xU gdKJ ;knfhzt xggej KhFk;
L TUCN cWgpdHtsp; $Itjjy ,jjRhdk; tiul nraagglL 1973 Mk;
naOjyJ ,lgglL [ Py 1975 yellKlwath

p.ei IngWk;td tggF kwk;jhtu,dqgfsp;thjfks>fhlfspy;thOk;

Foovej tpjjpk; mrRWjyHf ,Ufff$IhJ vdgN ,jd; Kffp
; %y k; 350:900ka Nckwgl S;kwhk;jht ugf Sffhd gyNW

thhg:ch\drggLJ .

qf sp;kP;c Ut Ffk;

y;tshrap;tophf c apaggyti fjjdi k ghJfhgG Fwpj Xh, ef @

;css tdtay;Muarrp;fyt pkwk;t pp hff jptk; (FREEP) (c yf
%y K; '# 0y ; l\kkgH_" ka nrayjptk; nraygLJ;ggprlwd , jdgb
ifjjdik gl fhggy ;¢ s S h %ygnghUl £ S k; gl bayy;,i z ffggltd.
p; gb> ghifhitgglt ,awf thopqfis (tdqfis) rhed
W  tsqfs; kwk; tUkhdjjmhd Mjhgts; Mfpait

y; fsffhh Kz teJiw CGps; (KMIR - Kalkad mundathurai Tiger
y; kh po RMM#oy; Nkkgh b jptjij FREEP Nkwnfhsfp. | e
.thl“d KWWK ; gytlfgglt jhtu ,dqgfshd Ksfhfs;
ntgg kz ty gR khwh fh.fSk; gyNthfahd gwitfs;
hd csspl gy ghv}l bfSk;thofpw i

ztele ,
k 50 tsg ol

fphkgfs; jwhghl
r%fqfs; xUgfpzjs

foiwd by rg’
J.

. hogf | § o ; "RV oy ; ’\kkg“l-"]lbt]
ijdi kia ghfhfyh; vdgjwhd

caha gytifjjdik rl - (Biodiversity Act: BDA):

gyti fjjdi ki fh‘ka;>,awtf tsqfsp;epyahd
gadgh i | CfFt | ffpenlfsp; Kawpa c apa gyti
c ldgbfi fahFk; z L ghrpw;ele “Gpcrrihenlbyy |t
,awwgl td . i ,e;pthlfnahggk;btJ , jd; mbggi | a
Mz L ghuhS kdwj j gytifjijdi k ritk; epwN wwglt

T
J
,ejah g;css cap@ag; gyti fjjdi k ghlfhgGG kwWk; gukgi uahf ¢ ss
tsqgfs; kwk; mD gt qf ; ,Ued fplfFk; edi kfis rkmsty;
nfhstjwhd tolKi wi s qFf pw . ,efah ¢ Wg&G el hf c ss
gyti fjjdi k ghJfhgG kheh bd; KbTfi s ep wN wM jwih ,rrlik;, awnggl
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c apag;gyti fjjdi kffhd c ldgbfi f
(Convention on Biological Diversity CBD)

lffm ehlfsy; c apag; gytifjjdi kffhdc Idgbfifapy;
c sspt 172 ehLfs; brkgu 29> 1998y fnaOjjptd. , e c ldgbfi
gb> c ap@a tsqfi sghlfhgg whk> gadglLjJtjwhk; xU rut
jbtjijKdpdLf Fk;  Kawp@hFk; , €] t uy hwW gole)
cldgbfi fagkwpy;tsqgfsp; kPhd c upk mejej ehbd; ,i wahz i
vd mqf Pup J “kuG op tsqfSfFg; nghUj ;k
mZ FKi fSTfFtopFffp. NkYk;, ef kuGrhytsqfi s gadglLjyJtj
%ykfplfFk;gadgi s ephakhd gafpjy;Fwpdk;,J fz ffgnfhsfpw.

2003 Mk; Mz by; ,ejphtp; capag;
ei |KiwgLjJtjwh kjja muhy; 2008 Mk; Mz
Mi z ak; (National Biodiversity Authority) mi kf f ggl
WLk; gorrp dfss>c apa tsqfsp; epyahd gad
fplfFk; gadgi s ephakhf Tk; rkmst k; gf peJ
mufF cjtpnralJ newggljjp MNyhri dfi s t
nrdi di a jiyi kafkhff;nfre L ,tth z ak;nrayg
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