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lkjka'k

	 fpfdRlk thofoKku dk ,d egRoiw.kZ igyw gSA vkS"kf/k;ksa dh fodkl izfØ;k dSalj izfrjks/kh eq[; 
v.kqvksa dh igpku vkSj nok ds fodkl fy, dh xbZ lHkh j.kuhfr;ka i'kq dksf'kdkvksa ij vk/kkfjr gSaA ;g  
izfØ;k] LokHkkfod rkSj ij le;lk/;] egaxh vkSj uSfrd vuqefr;ksa dh vko';drk j[krh gSA izLrqr 'kks/k 
v/;;u dk y{; gS & ,d ikS/kk vk/kkfjr tk¡pizfØ;k dk fodkl] tks dSalj&jks/kh nokvksa dh izkFkfed 
tk¡p ds fy, dke vk ldrk gSA bl v/;;u esa dqN fof'k"V dSalj&jks/kh nokvksa  ¼esFkksVªsDlsV] flLIySfVu] 
bVksikslkbM vkSj fouCykLVkbu½ dk ikS/kksa  ¼Lathyrus sativus L.½ ij izHkkoksRikndrk dk v/;;u fd;k 
x;k gSA bl v/;;u ds fy, dSalj dksf'kdkvksa ds  dqN egRoiw.kZ y{k.k tSls & vizkÑfrd Øksekslkse 
la[;k ,oa vfu;af=r dksf'kdk foHkktu] Øksekslkse dk cgqxqf.krk ,oa  dSyksl ikyu }kjk iqufuekZ.k fd;k 
x;k gSA bl iz;ksx esa nokvksa dh c<+rh gqbZ lkanzrk ds lkFk mipkfjr dksf'kdkvksa dh lw=hfoHkktd lwpd] 
xq.kork Lrj vkSj dSyl dh o`f) de gksrs  ns[kh xbZA vk.kfod vkSj tSo jklk;fud v/;;uksa ls ;s irk 
pyrk gS fd esFkksVªsDlsV vkSj flLIySfVu dh c<+rh gqbZ lkanzrk ds lkFk laiw.kZ vkj,u, dk ifjek.k i'kq dks'k 
dh rjg gh de gks tkrk gSA bVksikslkbM] ftldks ekuo uewuksa esa ,d Vksiksvkblksekjsl II dh fujks/kkRed  
nok ds :i esa ekuk tkrk gS] oks ikS/ks esa Hkh Vksiksvkblksekjsl II dh lfØ;rk ij izfrca/k yxkrk gSA  
bu lhyhdks v/;;u ;s n'kkZrk gS fd ikS/kk vkSj ekuo uewuksa esa nok ca/kudkjh LFky ,oa ifjokgd izksVhu 
dk fuekZ.k le:i gSaA bu iz;ksxkRed ifj.kkeksa ls ;g dgk tk ldrk gS fd ikS/kk vk/kkfjr ;s izLrkfor 
vkekiu O;oLFkk ij fofnr dSalj jks/kh nokvksa dh izHkkodkfjrk i'kq dks'k dh rjg gh gSA bl rjg ;g 
fu"d"kZ fudkyk tk ldrk gS fd ;s ikS/kk vk/kkfjr izLrkfor ekWMy ,d izHkkoh ykxr] lqfo/kktud] de 
le;lk/; izfØ;k gS ftldks dSalj fojks/kh eq[k~; v.kqvksa dh izkFkfed tk¡p ds fy, bLrseky fd;k tk 
ldrk gSA

Abstract

	 The drug development process is one of the important aspects of medical biology. 
The classical anti-cancerous lead identification strategy in the way of drug development is based 
on animal cells. The process is time-consuming, expensive and an ethical issue involved. The 
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following study aims to develop a novel 
plant-based screening of drugs. Study shows 
the efficacy of certain anti-cancerous drugs 
(Methotrexate, Cisplatin, Etoposide and 
Vinblastine) on a plant-based (Lathyrus sativus 
L.) system. The characteristics of cancer were 
made by polyploid as chromosome number 
and callus as uncontrolled dividing cells. With 
increasing concentration, the drugs reduce 
mitotic index, ploidy level and callus growth. 
Molecular and biochemical study reveals a 
decrease in total RNA content in cisplatin and 
Methotrexate with increasing concentrations. 
Topoisomerase II inhibitory drug etoposide 
inhibits plant topoisomerase II. The results are 
similar to the animal system. The in-silico study 
on structural similarity of drug binding and 
transporter proteins shows similarity among 
plants and human beings. Experimental results 
are significant in terms of the efficacy of 
known anti-cancerous drugs on the plant-based 
system. The proposed model is a cost-effective, 
convenient and less time-consuming process 
for primary screening of anti-cancerous lead 
molecules.

eq[;'kCn% dSalj&jks/kh nok,a] eq[; v.kq] ikS/ks  
vk/kkfjr izkFkfed tkap] nok [kkst] tSo lwpukRed 
midj.k

Keywords: Anti-cancerous drugs, Lead 
molecule(s), Plant based primary screening, 
Drug discovery, Bioinformatic tools

ifjp;

	 nok  ¼Drug½ dh [kkst] fpfdRlk 
tSoizkS|ksfxdh  ¼Medical biotechnology½ xos"k.kk  
esa ,d pqukSrhiw.kZ {ks=ksa esa ls ekuk tkrk gS [1]A  
bl vuqla/kku dh izeq[k dfBukbZ gS & laHkkfor 
eq[; v.kqvksa  ¼Lead molecule½ dh igpku djukA 
lkekU; rkSj ij] 10]000 tSo v.kq ds chp esa ls 
dsoy ,d v.kq dks eq[; v.kq ds :i esa ekU;rk 
nh tkrh gS [2]A nok dh [kkst ds ewy pj.k gSa& 

eq[; v.kq dh fofu/kkZj.k  ¼Lead identification½] 
nok b"Vrehdj.k  ¼Drug optimization½] nok dk 
fodkl  ¼Drug development½ vkSj mEehnokj 
nok mRiknu  ¼Drug production½A Åij fn, 
gq, pj.kksa ls xqtjus ds ckn ,d nok mEehnokj 
uSnkfud ijh{k.k  ¼Clinical trial½ ds fy, mi;qDr 
gksrh gS [2]A nok fodkl izfØ;k dks xfr nsus 
ds fy, vyx&vyx j.kuhfr;ka izLrkfor dh xbZ 
gSa [3]A dSalj&jks/kh nok  ¼Anti-cancer drugs½ 
ds fodkl esa izkjafHkd vkSj egRoiw.kZ pj.kksa esa 
ls ,d gS dksf'kdk&vk/kkfjr tho ij[k  ¼Cell 
based bioassay½] tks vke rkSj ij ekuo dSalj 
lsy ykbu dk mi;ksx djds fd;k tkrk gS [3]A 
ysfdu] ;g ifj;kstuk le;lk/;] vfrfjDr :i ls 
rduhdh dq'kyrk vkSj fo'kky foÙkh; lgk;rk dh 
vko';drk j[krk gSA

orZeku leh{kk esa] dSalj jks/kh nokvksa dk ikS/kksa  
ds ra=  ¼Plant system½ ij izHkko dk vuqla/kku  
fd;k x;k gSA ikS/kksa dh iz.kkyh dks dSaljjks/kh  
dksf'kvksa dh fo'ks"krkvksa tSls izsfjr cgqxqf.krk  
¼Induced polyploidy½ ,oa dSyl  ¼Callus½ ds 
lkFk rS;kj fd;k x;k gS] vkSj ;g irk yxk;k x;k 
gS [4&5] fd ml ij dqN dSaljjks/kh nokvksa dk 
D;k izHkko gksrk gSA lHkh izeq[k dseksFkSjsI;wfVd Js.kh 
esa ls] muds izfrfuf/k ds :i esa dqN dSalj&jks/kh 
nokvksa dks pquk x;k gS ftUgsa lkj.kh 1 esa fn[kk;k 
x;k gS [6&9]A p;fur nokvksa dh xfrfof/k ikS/kksa 
dh ra= esa ekuo iz.kkyh dh rjg gh gS ;k ugha] ;g 
fl) djus ds fy, dqN dksf'kdh;  ¼Cytological½] 
vk.kfod  ¼Molecular½ vkSj tSo jklk;fud  
¼Biochemical½ v/;;u fd, x, FksA bl izLrko 
dks LFkkfir djus ds fy, mu pqfuank dSalj&jks/kh  
nokvksa dh Mªx ck/kd LFky  ¼Drug binding 
site½ vFkok Mªx ifjokgd ¼Drug transporter½ dh 
lajf{kr {ks= ¼Conserved domain½ dh foLr`r bu 
flfydks fo'ys"k.k fd;k x;k gSA bl iwjs dke 
dk y{; gS ,d u;s ikS/ks vk/kkfjr izk:i  ¼Plant 
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based model½ dh LFkkiuk djuk] ftldk mi;ksx 
fdQk;rh vkSj lqfo/kktud rjhds ls dbZ dSalj&jks/kh  
eq[; v.kqvksa dh izkjafHkd tkap ds fy, fd;k tk 
ldrk gSA

lkj.kh 1: dheksFksjkI;wfVd izfrfuf/k  ¼dSalj 
fojks/kh nok½ vkSj mldh fØ;k dh fof/k

Table 1: Chemotherapeutic agents 
(anti-cancerous drugs)  

and their mode of action
Anti-cancer-

ous drugs
Mode of action Cell cycle 

inhibiting 
phase

Vinblastine 
[7]

Block microtu-
bule assembly/ 

disassembly
M phase

Methotrexate 
[8]

DNA precursors 
analogue/ Anti-

metabolites S phase
Etoposide [9] Topoisomerase 

inhibitors

Cisplatin [6] Cross-linking of 
DNA

Non-specific 
(Cell-cycle 

phase)

midj.k ,oa i)fr

teZIykTe dk p;u

	 bl dke dks djus ds fy, Lathyrus 
Sativus L. ¼ifjokj: Papilionaceae; lkekU; uke; 
?kkl eVj; 2n  ¾ 14½ [10] dks pquk x;k gSA ikS/ks  
dh bl iztkfr dks bldh vklku miyC/krk vkSj 
iwjs o"kZ esa ledkfyd vadqj.k ds vk/kkj ij pquk 
x;k Fkk [11]A bl mÌs'; ds fy, bl ikS/ks ds cht 
izk;ksfxd {ks= esa jksfir fd, x, FksA

bu fooks v/;;u 

L. sativus ds lw[ks chtksa dks nokvksa dh fofHkUu 
lkanzrk  ¼fouCykfLVu ,oa esFkksVªsDlsV 0-001] 0-01] 
0-1 vkSj 10 μm; bZVksikslsM ,oa flLIySfVu 25] 50] 
75] 100] 125 vkSj 150 μm½ esa fHkxksdj j[kk x;k 

FkkA ,d vU; lsV esa chtksa dks igys dksfYplhu  
¼0-5%]8h½ ds tyh; foy;u esa fHkxks;k tkrk gS 
vkSj fQj rhu fnuksa ds fy, dSalj&jks/kh nokvksa 
ds fofHkUu lkanzrk ds lkFk mipkj fd;k tkrk gSA 
og cht] ftUgsa vklfor ty  ¼Distilled water½ 
esa fHkxks;k x;k Fkk mUgsa fu;af=r A  ¼Control A½ 
ds :i esa fpfUgr fd;k x;k Fkk vkSj dksfYplhu 
}kjk mipkfjr fd;k gqvk uewuk dks fu;af=r B  
¼Control B½ ds :i esa fpfºur fd;k x;k FkkA 
rhu fnuksa ds ckn tM+ ds fljksa  ¼Root tips½ dks 
mudh lkanzrk ds fglkc ls mudh yackbZ vkSj lw=h 
foHkktu lwpd  ¼Mitotic index½ dk v/;;u fd;k 
x;k FkkA

fp= 1- ?kkl eVj esa ,d dSalj fojks/kh nok  
¼flLIySfVu½ ds fofHkUu lkanzrk ds bu fooks izHkko% 
(a) ewykadqj dh yackbZ vkSj mudk lw=h foHkktu 
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lwpdA (b) nok mipkj okyksa esa de jsfMdy 
yackbZ  ¼Ldsy ckj x¾ 10mm½A (c) fu;af=r 
uewuksaA (i) dh rqyuk esa flLIySfVu mipkfjr uewuksa 
¼ii-vii½ esa dksf'kdk foHkktu dh ek=k esa deh ns[kk 
x;kA  ¼Ldsy ckj x¾25μm½A  (d) dksfYplhu  
}kjk bykt fd;s gq, uewuksa dks] nok dh fofHkUu 
lkanzrk ls mipkj djus ds ckn ewykadqj dh yackbZ] 
lw=h foHkktu lwpd vkSj cgqxqf.kr dksf'kdkvksa dh 
vko`fÙk dh ij[kA  (e) ewykadqj dh yackbZ  ¼fu;af=r 
B  ¼1½ uewuk esa Li"V :i ls xkaB  cuh  gqbZ  ns[kh 
xbZ] nwljh vksj mipkfjr uewuksa esa c<+rh gqbZ lkanzrk 
ds lkFk lkFk xkaB cuus dh izo`fÙk dks fxjrk gqvk 
ns[kk x;k½ ¼ Ldsy ckj x¾10mm½A  (f) fu;a=.k 
B esa cgqxqf.kr dksf'kdk,a; fu;a=.k ch  (i) dh 
rqyuk esa  ¼ii-vii½ dksf'kdkvksa dks foHkkftr djus 
dh lekfIr dks izdV djus okys mipkj ¼Ldsy ckj 
x¾ 25 μm½A

	 bl v/;;u esa  ;g ns[kk x;k gS fd 
fHkUu ek=k esa dSalj&jks/kh nok dh  O;ogkfjd o`f) 
djus ls] tM+ ds fljksa esa lw=hfoHkktd lwpd rFkk 
dksf'kdk foHkktu  ¼Cell division½ dh vko`fÙk esa 
?kVko gqvkA ;g vko`fÙk fu;af=r A tks fd nok 
ds cxSj Fkk mu tM+ ds fljksa esa ugha ns[kk x;kA 
jklk;fud dksyfpflu esa fHkxksus dh dkj.k tM+ 
ds fljksa us xkaB dk :i fy;k] ftls cgqxqf.krk  
¼Polyploidy½ dk Qy ekuk tkrk gSA bl ekeys 
esa] fu;af=r B uewuk ds foijhr] vU; tM+ ds fljks 
esa c<+rh nok lkanzrk ds lkFk cgqxqf.kr dksf'kdkvksa 
dh vko`fÙk Hkh de gks tkrh gS [12-13]A bl ls 
;g vuqeku yxk;k tk ldrk gS fd ikS/ks dh ra= 
esa fofHkUu nokvksa dk izHkko ekuo dksf'kdk tSls gh 
leku izdkj gksrk gSA

bu foVªks v/;;u%

	 izkFkfed dSyl ds fodkl ds ckn] dSyl 
dk 0-1 g izR;sd mipkj ls  uewus ds rkSj ij fy;k 
x;k vkSj rS;kj ehfM;k ¼MS Media½ esa LFkkukarfjr 

fd;k x;kA ikap fnuksa ds varjky ij iSarhl fnuksa 
rd] nok mipkfjr dSyl dk ,oa fu;af=r Control½ 
uewuk dk rktk otu ekik x;kA dSyl dh vkÑfr 
dk Hkh v/;;u fd;k x;kA

	 bu foVªks v/;;uksa  ls irk pyk fd mipkj 
ds c<+rs dky ds lkFk dSyl Hkwjk gks x;k vkSj mPp 
lkanzrk esa ;g ifjxfyr  ¼Necrotic½ gks x;kA nok 
dh c<+rh lkanzrk ds lkFk dSyl dk rktk otu 
?kV x;kA ;g ifj.kke dSyl ds vfu;af=r dksf'kdk 
foHkktu ij dSaljjks/kh nokvksa ds fujks/kkRed  
izHkko ds izLrko dks n'kkZrk gS [12-13] A

bu flfydks v/;;u%

	 fofHkUu p;fur dSalj&jks/kh nokvksa  
¼fouCykLVkbu] esFkksVªsDlsV] bVksikslkbM dk Mªx 
vkS"kf/k ca/ku LFky  ¼Drug binding domain½ vkSj 
flLIySfVu ds Mªx ifjogu izksVhu dk vuqdj.k 
dk v/;;u fd;k x;k rFkk NCBI vkSj TIGR ds 
lajf{kr rF; HkaMkj  ¼Database½ ls vyx&vyx 
ikS/kksa dh iztkfr;ksa dk vuqØe ,df=r djus ds 
ckn mudh rqyuk CLUSTAL W vkSj PRALINE 
lkW¶Vos;j dh mi;ksx dj ds euq";ksa dh Mªx  
¼flLIySfVu½ ifjogu izksVhu dh vuqØe lkFk dh 
xbZA izkIr vkadM+ksa dh x.kuk rFkk tkfro`Ùkh; 
laca/k  ¼Phylogenetic relation½ cukus ds fy, 5-05 
MEGA dk mi;ksx fd;k x;k [14]A 

tSo jpukRed v/;;u ls irk pyk gS fd 
ekuo iztkfr;ksa esa vkSj ikS/kksa dh iztkfr;ksa esa 
dSalj&jks/kh Mªx ca/ku LFky vkSj Mªx ifjogu dk 
vuqØe leku gSaA bl [kkst us lq>ko fn;k fd 
dSalj jks/kh nokvksa dk ikS/kksa esa leku rjhds ls y{; 
izksVhu ls ca/ku ;k ifjogu fd;k tk ldrk gSA

tSo jklk;fud vkSj vk.kfod v/;;u%

	 esFkksVªsDlsV vkSj flLIySfVu ds fy, nok 
mipkfjr cht vkSj dSyl dh iw.kZ vkj,u, ek=k  
¼Total RNA content½ fu/kkZfjr fd;k x;kA [kehj  
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¼Yeast½ ds vkj,u,  ¼RNA½ dks ekud eku dj 
260nm vo'kks"k.k dk mi;ksx djds p;u fd;k 
x;k vkSj uewuksa dk iw.kZ vkj,u,  ¼RNA½ ifjek.k 
ekik x;kA vadqj ls Mh,p,Qvkj fd.od  ¼DHFR 
enzyme½ dks vyx fd;k x;k vkSj esFkksVªsDlsV dh 
mifLFkfr esa fd.od dh lfØ;rk fu/kkZfjr dh xbZaA 

	 esFkksVªsDlsV ,d QksysV dh le/kehZ 
nok gS tks Mh,p,Qvkj fd.od ds izfr;ksxh  
vojks/kd  ¼Competitive inhibitor½ ds :i esa 
I;wjhu dk tSola'ys"k.k jksdrh gS [15&16]A nwljh 
vksj flLIySfVu lh/ks ekuo dksf'kdk esa vkj,u,  
¼RNA½ ds izfrys[ku dks jksdrk gS [17]A nok 
mipkfjr  ¼esFkksVªsDlsV vkSj flLIySfVu½ ,oa fu;af=r 
uewuksa ls iw.kZ vkj,u,  ¼RNA½ m)j.k djus ds 
fy, RNeasy Plant Mini Kit  ¼QUIGEN, 
USA½ dk mi;ksx fd;k x;kA [kehj  ¼Yeast½ ds 
vkj,u,  ¼RNA½ dks ekud  :i esa mi;ksx djds 
260nm ij vo'kks"k.k dks ekidj vkj,u,  ¼RNA½ 
dh ek=k dk fu/kkZj.k fd;k x;kA nokvksa dh c<+rh 
lkanzrk ds lkFk vadqj vkSj dSyl ds iw.kZ vkj,u,  
¼RNA½ ds ifjek.k esa ?kVkSrh ns[kh x;h ysfdu 
fofp= :i ls] esFkksVªsDlsV }kjk mipkfjr uewuksa 
esa 0-001 μm lkanzrk ds mipkj esa iw.kZ vkj,u,  
¼RNA½ ds ifjek.k esa o`f) gksrh ns[kh xbZA iwoZ 
lwpukvksa ds vk/kkj ij ;s crk;k tk ldrk gS fd 
esFkksVªsDlsV }kjk mipkfjr uewuksa dk ;g ifj.kke 
fuEu ek=k esa thu izo/kZu ds dkj.k gks ldrk gS] 
tSlk fd igys ekuo vkSj ikS/ks iz.kkyh esa crk;k 
x;k Fkk [18&20]A Mh,p,Qvkj  ¼DHFR½ fd.od 
dh fu"d"kZ.k vkSj xfrfof/k dk ijh{k.k] esFkksVªsDlsV 
dh fofHkUu lkanzrk dh mifLFkfr esa fd;k x;k Fkk] 
vkSj 0-001 μm lkanzrk dks NksM+dj lHkh lkanzrk esa 
Mh,p,Qvkj dh lfØ;rk dh ek=k fuHkZj ?kVkSrh 
ns[kh x;hA

fp= 2- ekuo vkSj ikS/kksa dh Vksiksvkblksekjsl II esa 
mifLFkr bVksikslkbM ca/ku LFky dh lajpukRed 
lekurkA  (d) Vksiksvkblksekjsl II esa mifLFkr 
bVksikslkbM dk ca/ku o  v.kqvksa dk  vk.kfod 
xBuA  ¼[k½ ikS/kksa dh Vksiksvkblksekjsl II esa 

mifLFkr oks LFkku tgk¡ bVksikslkbM cka/k ldrk 
gSA  ¼x½ ikS/kksa esa ik;h x;h rhu Vksiksvkblksekjsl 

II ca/ku LFky  ¼dkys jax esa fpfºur½A

	 bVksikslkbM ,d Vksiksvkblksekjsl II ,d 
fujks/kkRed nok gS tks ekuo Vksiksvkblksekjsl dh 
fofufnZ"V ck/kd LFky ij ck¡/k ldrk gS [21]A ikS/kksa  
dh Vksiksvkblksekjsl II dh tSojklk;fud  
vuqla/kku ls irk pyk gS mldh dk;Zdkfjrk 
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bVksikslkbM }kjk izfrjksf/kr gks ldrh gS [22]A bl 'kks/k esa vk.kfod lajpuk ds fo'ys"k.k ls ;s irk pyk 
gS fd blesa Hkh bVksikslkbM dk ca/ku LFky gS ,oa ;s vuqeku yxk;k tk ldrk gS fd ekuo Vksiksvkblksekjsl 
II dh rjg gh ikS/kksa dh Vksiksvkblksekjsl II Hkh bVksikslkbM ds lkFk ca/k ldrk gS  ¼fp= 2½A

fu"d"kZ

	 orZeku v/;;u ds fy, viukbZ xbZ dk;Ziz.kkyh dks  fp= 3 esa n'kkZ;k x;k gSA bu flfydks 
v/;;u esa ekuo vkSj ikS/ks dh iztkfr;ksa ds chp nok ca/ku  LFky vkSj Mªx ifjogu dh lekurk vkSj 
laj{k.k'khyrk dk irk pyk gSA vU; iz;ksxksa vkSj muds lacaf/kr ifj.kkeksa ls ;g irk pyk gS fd fofHkUu 
dSaljjks/kh nokvksa dh izHkkoksRikndrk] Lathyrus Sativus L. dk cgqxqf.kr rFkk vfu;af=r dksf'kdk foHkktu 
ds Åij izfrca/k yxkrk gS] tks fd bu fooks ;k bu foVªks nksuksa v/;;u esa ns[kk x;k gSA

fp= 3- ikS/kksa }kjk dSalj fojks/kh nokvksa dk vkdyu djus ds fy, fd, x, dk;Z dk izokg fp=A
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vHkhd lkeUr] lIrfnik cSuthZ] fryd jkt ekbZfr] cfcrk lkgk ,oa fljkt nÙkk ÞdSalj izfrjks/kh eq[; v.kqvksa dh tk¡p -------Þ 

lHkh izk;ksfxd ifj.kkeksa  ¼dksf'kdh;] 
tSojklk;fud] vk.kfod vkSj bu flfydks v/;;u 
esa½ us ikS/kksa ij fofHkUu dSaljjks/kh nokvksa dh izHkkfork 
ds fopkj dks etcwr fd;k gSA

var esa] lHkh iz;klksa dk ifj.kke ;s n'kkZrk gS 
fd i'kq iztkfr;ksa dh rjg gh ikS/kksa dh iztkfr esa 
Hkh dSaljjks/kh nok le:i ls izHkko'kkyh gSA bl 
izdkj gekjs izk;ksfxd lk{; ls] ;g eq[; :i ls 
izLrkfor fd;k tk ldrk gS fd ikS/ks dks eq[; 
dSaljjks/kh v.kqvksa dh izkFkfed tkap ds fy, izHkkoh 
ykxr] lqfo/kktud vkSj de le; ysus okys ekWMy 
ds :i esa bLrseky fd;k tk ldrk gSA

'kks/k i= esa mi;ksx fd;s x, rduhdh vaxzsth 
'kCnksa dh fganh 'kCnkoyh
Aphabetically sorted 
technical words in 
English

o.kZekyk vuqlkj 
fganh esa fy[ks x, 
rduhdh 'kCn

Anti-Cancer Drugs dSalj&jks/kh nok
Binding Site ck/;d LFky
Biochemical tSojklk;fud
Cell Based Bioassay dksf'kdk&vk/kkfjr 

thoij[k
Chemotherapeutic dheksFkSjsI;wfVd
Competitive Inhibitor izfr;ksxh vojks/kd
Conserved Domain lajf{kr {ks=
Cytological dksf'kdh;
Database rF;HkaMkj
Development ifjo/kZu
Enzyme fd.od
Induced Polyploidy izsfjr cgqxqf.krk
Lead Molecule eq[; v.kq
Medical Biotechnology fpfdRlh; tSo 

izkS|ksfxdh

Membrane Filter f>Yyh fuL;and
Mitotic Index lw=hfoHkktd lwpd
Molecular vk.kfod
MS Media ,e ,l ek/;e
Necrotic ifjxfyr
Optimization b"Vrehdj.k
Phylogenetic Study tkfro`Ùkh; laca/k
Root Tips tM+ ds fljs
Transporter ifjokgd
Yeast [kehj

LohÑfr

bl 'kks/k&i= ds ys[kdx.k fganh ik.Mqfyfi ds 
fuekZ.k esa cgqewY; ;ksxnku ds fy, Jherh laxhrk 
tksvjnj] ofj"B iqLrdky;k/;{k] usrkth lqHkk"k panz 
cksl fo|k fudsru] gfYn;k ds vkHkkjh gSaA bl 
dke dks DBT ¼102/IFD/SAN/2268/2019&2020 
rkjh[k 30/09/2019 ½] Hkkjr ljdkj dh vuqnku 
lgk;rk ls laiUu fd;k x;k gSA 
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