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gCIaNTSS IR fAAeIRerge) &1 el (Lathyrus sativus L.) TR G9AIATGHAT HI e+ fhar
T 2| 39 A & oY AR PINMGRN & B A5Ayvl &l S — AUTHID HIHMEMA
AT Qd JAIT BIRIBT 9T, BIHEMAM BT IGO0 Td Dl Ul g1 JA-aior fhar
T | 39 WANT H aRil B gl gg Aladl & A1 SUATRG DIRIBIAT Bl GATIHISTD JAD,
UTaT R SR Bl B gig PH Bld <l T | A 3R S RIS SFeqd=i & A o
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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, FEtoposide 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.
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uRasr

dr (Drug) @ @, fafecr
SIqurEnfiial  (Medical biotechnology) ITIwoTT
# ue gAYl &= § | A S 2 (1]
9 UM B UG dlodAlg © — |HIad
= 3703l (Lead molecule) @1 U8 BT |
AMERI AR TR, 10,000 G A & g H 4
DI U AY[ Pl GG 3] & wU H A=A
& Ol ® [2]1 <41 @ @IS & qA TR B
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I 39 BT AR (Lead identification),
AT SEAHIHRUT  (Drug optimization), dT T
fdd™  (Drug development) 3R SHIGAR
gar I@ed  (Drug production) | HWR faT
8U TRUN ¥ [ORA & 91€ UH qdl SHIEIR
“eres 9RIeToT  (Clinical trial) & oy Iugad
gl ® [2]1 a1 faem ufear &1 wfa <o
& Ty JTET—3TelT IRl URaTfdd &l TS
2 [3]1 $ER—M a1 (Anti-cancer drugs)
% fde d URM® AR He@yol =Rl H
d Th T PING-IMERT o IR (Cell
based bioassay), Sl 3 TR W AMI Hax
A AT BT SUART B fhaT e & [3]1
cifpe1, I8 R3S gagarRy, AfaRed ©u |
d-lld] HRITT AR faerme fa<ii Jerar &l
NMITIHAT T & |

JAAT FHIAT H, DA e Ta1di HT Ul
@ I3 (Plant system) TR U9 BT FTHH
fhar 7| Uil @ el Bl AR
(Induced polyploidy) Td ®ed  (Callus) @&
A1 AR AT 7 7, IR I8 ar ST T
2 [4-5] & 99 R §B SR qamsi @
FIT Y9G BIAT © | 91 U@ pARREfed Siofl
9, S0 g & w9 H $Y HER—IE
garal Bl g1 AT & o arefl 1 7 e
T § [6-9] | TG Tl @ wfafafd de
@1 T H A YTel @) ORE & © AT A8, TE
g & @ foy {8 IR (Cytological),
amorfadds  (Molecular) 3R Sia IS
(Biochemical) 31+ By U | 39 U<
DI RMUT P & foly I FiHiaT SR
TaRll @ T 9Ed WA (Drug  binding
site) AT T URATED (Drug transporter)
A& &3 (Conserved domain) @1 fawgd g
faferr fazemor fear wam 21 59 @ 3™
BT e § UPh 14 Ui IMeTRa Ured (Plant
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based model) BT FATIAT HRAT, FTRABT ST
Tt ofiR Giaeme e dRid H &g har—Idl
T I3 B URME g & foy fear o
AT B |
AR 1: BERRRS gfafe
fORIE <an) iR Swa fohar @ fafer
Table 1: Chemotherapeutic agents

(anti-cancerous drugs)
and their mode of action

Anti-cancer-
ous drugs

Methotrexate
[8]

Cisplatin [6]

(PR

Mode of action | Cell cycle
inhibiting
phase

DNA precursors
analogue/ Anti-
metabolites

Cross-linking of | Non-specific
(Cell-cycle
phase)

IURRYT U ggfa
STHGIoH BT T

g9 bMH Bl BT D foru Lathyrus
Sativus L. (4RAR: Papilionaceae; ATHTI ATHY
T AT 2n = 14) [10] BT AT 747 B | O
DI A YO B SHD! A SUSTIT 3R
QN qY H FABIMID AFHROT B AR TR AT
TT T [11] 1 39 Seed & forw 39 Ul & 9
e &5 # AT fry 77 o |

g faar sre=rRe

L. sativus & I 9151l BT garall @ =
Aiedr  (fTeeRes Ud #AgRIC 0.001, 0.01,
0.1 3R 10 pm¥ TEIINTS TG RRIfes 25, 50,
75, 100, 125 3R 150 pum) H ARG @1 47

oT| UPh =T e # ISl Pl Ugel difeaie
(0.5%,8h) ® STeftg faeras # far rar &
IR R 9 oAl & forg HeR—=EN @it
o fafi=1 Aigdr & A1 IUER fHar a2 |
g8 4o, o2 emafaad STar  (Distilled water)
H T T o S A A (Control A)
% wu # fafed fear ar or ok aifeasia
ERT SU=TRd fhar gam <91 &1 FEifa B
(Control B) @ wu # fufeqa fdar am o |
9 fodl @ 91 oI @& RRI (Root tips) @I
SD! Aigdl & {9 | I9D! oAdrs iR LA
[ERINE] b (Mitotic index) T T T
T o |

ffrF 1. g9 AR § UP dax fREN qar
Rreifes) & faf=r \igar & g9 faar gwma:
(a) qeNiaR B odrs AR IAHT G e
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gad | (b) TAT IUEAR drdl H B SHdA
daE (bl 9R x= 10mm)| (c) T

foar T | wiwm A @ i w i faAr
b, <A1 SYATRT delsd BT Ud Af3d Control)

TAT (i) B AT H Rifed Su=nRd w1
(ii-vii) # PIRDGT favTo= @7 A= § FHH1 <@
T (A 9R x=25um) | (d) Pifeasi
ERT ATl by gU Al @I, a1 Bl A=
AiEdl ¥ IUAR B D dI6 AR DI didTs,
G fIHTST Fad AR GO BIRTHIs B
AGRT B IRE | (e) JATBR DI diarg (PRI
B (1) T H W< ®U A MG a4 s <l
g, SO 3R SU=NRT A1 H de! g3 sl
@ A1 A S g9 bl YgRT bl [ARar gor
<91 ) (o IR x=10mm) | (f) =0T
B H SgIE SIRMGNT FREe 4 (1) @
g H  (ii-vii) PIRTBRIT B fAHISTT HRA
D AT DI b R dlel STIR (Fbd IR
X= 25 um) |

9 Sy H UE ol AT § P
A= A3 H§ HER—IH] a1 B FaEIRSG ghg
I W, o & (I # EHfaweis gae ao
HIRBT 9 (Cell division) &I gy #
HTrg g3l | I8 amghy PRI A S fb gar
@ TR o7 99 o & RN H T8 <@ |
IS BIAIRE # T & dR ST
& RRI A e &1 wu fomn, 59 aggfm
(Polyploidy) ®T el HMT SIIAT & | 39 A
#, fREfa B 7 @ fawdia, oy e @ R
H gecil <1 Aldl & | 98O BRIl
Bl 3MIRT 1 HH 8 A B [12-13]1 39 94
AT AFAM ST A FHaT © fF e @ dF
# fafi=1 <arl &1 v AMa HIfET S &

I bR BT © |

3 fagl sreren:

WIS Do & b & 918, Do
HT 0.1 T IS STAR § I & dR W forar
T 3R IR HfSAT (MS Media) # SermHiaRa

14

=TT T TSIl ST+ AT 7T | el Dl Tpid
&1 A1 Sregg fehar 14|

3 faer gl 9 udr ga f SuaR
@ g DIl D A1 Dot R 81 AT 3R I=a
Aigar # a8 gRerferd (Necrotic) & 4T | €aT
DI gl ATGdl & AT derd BT dqroll gofe
TC T | I8 YR dHotd & 1 Siferan
oo W dORE qarl @ RS
U & TR BT ST § [12-13] A

o Rafores v
o o dR—ER caei

([TeetTeTe, AT, STURISS & B
3iufy e %I (Drug binding domain) 3R
Reifed & s uRdsT WIS &1 3rgaxvl
T 3FeFg fbar A1 a1 NCBI 3R TIGR &
Wi d29 HeR  (Database) ¥ ST T—3TelT
Uil @ STl B SHH YhId B B
1% S geil CLUSTAL W iR PRALINE
AR d SN PR & Al DI ST
(Reeifest) gRags UIde &1 Ihd A1 Bl
Tg | U Al DI TOMET TAT SR
W& (Phylogenetic relation) 99 @& foTg 5.05
MEGA &T SUANT far Tam [14] |

W TS IS ¥ Udl Il © b
A gonfl § ek gl @ yonfoai #
HER—IT T du WA AR T gRagd @
3HH T 2| 39 @il o gea e &
DR AN TaRl &1 Uil H THHE e | e
e W 9o A1 yRaeH fhar o |adbar |
O IRIfer 3R 3muifae sreRrRre:

AIeRIC IR Rrmifes & fow gar
ITART 17 3R e B gl JRYAT AT
(Total RNA content) feIiRa forar ar | @HR
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(Yeast) @ JMRUAY  (RNA) BT AFEG A &R
260nm 3MAYNYUT BT IYART dRd FIq fhan
T IR AT BT gof JIRUAT  (RNA) giRHTor
HIUT 717 | 3R ¥ SIYATHIR fbvge (DHFR
enzyme) P 31T fHar T 3R ﬁgﬂﬁ_ﬂﬁ—d P
SuRerfa # fhvas &1 Afhadr RufRa & 12 |

AAIgAIC UH  Bldlc DI FHAT
Sq § Gl SITAUBAR fhvas b Gierdrf
IREd  (Competitive inhibitor) & ®U #
TN HT ST At 7 [15—16] 1 T
IR Reeifed i AMa SIfddr # IRTAY
(RNA) & YUfdelgss &7 Adbar & [17]1 <ar
SUAIRA  (Relig e 3R Rieeifed) vd fifaa
TN A PO AIRTAT  (RNA) SEX9T A &
folU RNeasy Plant Mini Kit  (QUIGEN,
USA) &1 SUIRT fHar Tar| @R (Yeast) &
JRTAY  (RNA) &I A6 wU H SYANT HRD
260nm YR 3T Bl ATIHR IRTAY  (RNA)
B AT B LR fear 737 | <@t @ ded!
AIGTT & 1T IHR AR b b gof JRTAY
(RNA) @ uR#mor # gerdl <@l i ofes
fafa wu ¥, WAgRIc gRT SUAIRA A
H 0001 um WGl & SUAR H YU ARYAY
(RNA) @& gRemr # gfg el <&t | 4d
AR & MR W gl o d&hdr © &
HAIgaIC §RT SUAIRT Tl HT T8 IRIMH
o A= #§ 9 yaed ® BR 8 AdhdT g,
ol f6 ugel A iR Ui yuiTell H qann
TRAT AT [18—20] | SIVAVHIR  (DHFR) fhvaas
B frpyor iR Tfafafr &1 wietor, Hagawie
o faf=r dfgar @ SuRerfa # faar T e,
3R 0.001 pm ATEAT BT BreHR AT Aigar H
SIVIUHIR B Afehaar & A= R g
ST AT |

fo 2. A9 3R Uil @ SrORIgaART 11§

IYRT geIUNTES 98 W &I ARaAHD
TAFCT | (F) SORIEAMRS 11 # SuRerd
SCIUIAIES &1 487 9 JAURAT BT AT0TddH
TS| (@) Ul @ crReTgaENd 11
IYRT a1 I STl SCUNIgS diel A

g1 () g # 9y i A9 CerEsaERe

II §¢9 I (Pret 37 H farfesa) |

TN UH CURMEAMRS I UH
fRIUTHS Tar & S AT SURISHARA B
fafafde e vere w df |oar g [21] ) Uit
D TORMIEEMART 1T @ SRS
JFAIE W UAT AT § SAD! BIRABINT
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SCIUNTSS §RT URRITET & el & [22] 1 59 29 H 3MIdes AT & [deelyor & I Udl =ell
© b S30 T STIUIATSS T 489 I & U4 A AN ST ST Fehll 8 b A19d IUIRIS NG
I & TRE & UiEl &I SIRIsHmRd I ¥ geSuaEs & A1 9 dadr & (e 2) |

forepe

qIq eI B oI JuAre S sriuvel B R 3 § ewiar war 2 g fuforer
T H AT IR Ul & YSIfo & did a1 §e9 d iR § uRdgd @ |FHEd 8k
TRETOTSIAT BT UdT oell & | 3 YN 3R S+ [aferd gRumAl | I8 uar g & fb fafr=
SR Far3ll BT gaTaIaTadhdl, Lathyrus Sativus L. &1 SEIOTT TT AT BIRTHT 96
& SR Ufady AT 8, S {6 39 faar a1 39 gy <9 iemys # <y g

forar 3. U gRT duR faRIE Tarsii &7 Sfdhel dRd & folv fhT U &I &1 yarg o |
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adl e aRonE (@1RIBII, | Membrane Filter fRree frviesd
R S 3 -3ﬁq TR SEIIT [ Mitotic Index SRUELISERCED
H) = arell WR AT HaRAT qareii @1 wrfadr Moloooan p———
u
& faR @1 7oy foar
L _ MS Media T U qegHq
i #, wfi vt &1 uRvmm ¥ <wifar @ Np— e
& uy gonfaal @1 dve & dEl @1 gonfa 4§ —
W SRR Ta G W THEITe €| 59 Optimization SETHTHNT
THR TAR WIS Aed ¥, 98 g9 w9 9 | Phylogenetic Study SUSESIRISES]
yxarad fear <1 ddar g f& dig @1 q= | Root Tips Sie & RR
BRI ﬂaﬁ 1 grIfie S @ forg g Transporter PIFCIRED
AT, GRS SR HH G979 o d1ef Aisel [ ?
& w # g fBar S Hadr 2 |
ST U H SUART B Y Taheian! IS Akl
NEARCIR EEINCAER] 9 AU & T—HIY Eal urvgferid &
Aphabetically  sorted | quferer srqaR femior gy arre & forg s wic
technical -~ words in | fry % farey g SIBRER, GRS GRIbIerdredel, droll guTy dg
English TR T a9 fqen e, sfesdm & MR 1 9
Anti-Cancer Drugs SE— @M BT DBT (102/IFD/SAN/2268/2019—2020
YRR ARG 30/09/2019 ), HRA WRBR Bl I
£ ekl ARl | U AT T B
Biochemical N IDIGED oo
- Reft
Cell Based Bioassay BIRTHT—ERT aa (References)
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