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Title: Cytotoxicity effects of Citrullus colocynthis on Hep2 and L929 cell lines.

Authors: Tavakkol Afshari J,(PhD); Rakhshandeh H,(Pharm D); Zamani AR,(PhD); Mahdavi Shahri N,
(PhD); Ghazezadeh L,(BSc); Norozi M,(BSc),; Vahedi F,(MSc).

Introduction: In this study, we investigated in vitro anti-tumoral effects of whole extract from bitter
melon on human caucasian larynx carcinoma cell line (Hep2) and normal mouse fibroblast cell line (L929)
by MTT assay.

Methods: Hep2 and L929 cell lines were maintained in RPMI-1640 culture medium. Bitter melon extract
was prepared by 75% ethanol. The number of 5x10° cell/ml were incubated in the presence or absence of the
different concentrations (100, 50, 25, 2.5, 0.25, 0.025ug/ml) of bitter melon extract into 6 well tissue culture
plates. The plant extract cytotoxicity screening was performed by using 3-(4,5-dimethyl thiazol-2y1)-2,5-
diphenyl tetrazolium bromide (MTT) colorimetric assay. Inhibitory concentration at 50% (IC50) was
determined by plotting of the extract concentration against the optical density (OD) at 570nm from MTT
assay.

Results: There was a dose dependent cytotoxicity effect on Hep2 cells. At the highest concentration
(100ug/ml), the plant extract completely inhibited the growth of cells and these effects gradually decreased
as the dose reduced. After 48 hours incubation of the Hep?2 cells at concentration of 100 ug/ml with the
extract, viability of the cells were only 26% in compare to the L929 control cells. IC50 for Hep2 cell line was
27ug/ml. The plant extract showed no effect on L929 cell viability and characteristics.

Conclusion: From this study it can be suggested that whole extract from bitter melon has a dose
dependent cytotoxicity effect on Hep?2 cell line. Therefore, this compound may be used for inhibition of the
growth of cancer cells such as human larynx carcinoma.

Keywords: Citrullus colocynthis, MTT, cytotoxicity, Hep2, L929.

Hakim 2005; 8(2); 47-54.
- J

SOVNV=YINIYEYY 1l apdie (Shj pole ol iild ¢ o g 00Singh (g5olgigen] Glisios 35 yo (Johu CulS g Siigiges] (i clgidio 1 Jghune ol gh —
E-mail: Jtavakkol@yahoo.com ON-VIIVORS ;WS

£92 o)m ‘WM W 092 AY uqulJ


https://hakim.tums.ac.ir/article-1-286-en.html

[ Downloaded from hakim.tums.ac.ir on 2024-11-22 ]

e lgain (LS 0 )las (S Ggiaw 51 (o) 52 @

:b%&
gy "MTT o/ o5ldzus] Linvitro <) g 'Jk’.}:'/ wigldin olS A 5 jlae S U g ] i ) 42 A0 die
2501929 g0 Jlo i oDy ped 5 Lo i b Sk 335 33 50 O S Slge 1 5 255 15 b

3 S b g i) e eslas Cygloee go Jsbe slves 55455 0 ks izen oSS 415 by

Splas gk b g olyan & b ciS G T glocal 45 [, 1929 5 Hep2 slodshe j/ 051+ cell/ml shier : )8 g 5
LB by plowil IV T S I oslizal b 5 oS g B35 4 550 bar dd CuiS fgm ] gkin LS
N e badsle (556058 00 i Ak 4515/1929 5 Hep2 (slodsho 4 (100 000 (¥O (¥/0 (o/Y0 (o/+ Y0 pg/ml)
Syp0 i Vitro s MTT o 1 a3lizu) b gz sl 4iglhin oylap g G sinw J1 . kiid S 15 bs,) 3550 Sl VY
S et [C50 oz y g 43,8 41,5 hominn

lapl Ay o oL 0ylae (1o opgml) CBlE s 7Y 4o 45 das o OLEHEP2 Jolo 035 5y odo] Conds ol gl
83y 1050 358 o e (00 (O (K/0 o/F¥0 /2 Y0 pgiml) ojlaae sloclile LialsS b 3 o) .l okd lgo SholS
s Jbog ol i, o foz o) wlpdin i slae Jolo O gl iy 5 ‘;j‘,/_,.a;,a@w.»/’;..«.g rvug/ml Hep2 Jolw
Sl S ) SeeS T gt b 41350 L929

v aiwfy Hep2 Jolo b3y p Jgmp! 4islbin oalS §)0ae S U gins 31 45 dad oo uu@uw/ts,fw
otz I pos s Gy slod sl I 0 O30 ot 51 5 Ay Sl (Sl Cood] S0 olS 0l o Gl Al o * il
EPIPLY

1929 Hep2 « gz s/ 415kt o fimemS 37 g : OB 319 JS

ool gl s pgzmen (ble g 528 25> (2l 5 Heae

L ol B anjo5 65 (sl olS oyl ogee 2gu5 o0 Ly
el 2 25658 cpl sl ttoglsS ol & A5l o
Jo WY+ s 4 O > b 25 5y 4 alls 5 ol
I3 55550 310 s 0gMe 0L 1yl gse b3 o psiiias)sS
. ¥ A
) deoyd \'—\V) u—;‘c'5) odlo ¢ L)‘J9H ¢ ‘).«_l L;u.u)}]?{
.)‘9_0 dl)‘) ‘j :\.m_:) Sl i CMAI 9 u.u»p .)Iyo ¢(4\j|,)
3 g il 355”5 5
3)19_9 )0 ol é‘ol_‘% )_)] l_’ dgﬂ L;L@(W"’ uwol> Lf‘)b ol.af
9 3! c&l.w‘ 03)91 A_JT RN 9 slxol als ©39) JL@.CI 7
3 39y S 5l 0258 plgie 4 (25 5 505 lagslon

'- Colocynthine C5IH54023
2 Colocynthine C5HI40i3
3. Colocynthine

“- Citrulline

>~ a-elatrin

5. Hentriacotane

dsase 5k 5 2a)b QLS L gl ooy g aodlae

sl ot @l 5| oS Oliay Adgon LS sl o35y
ot 3 ol clglyd Ygano Ll ou qlio o8 1ppj elodgs
sle (IMSEe gy cargo domislon o) 5 il g
2392 (5)lew g9 jl Uyl 3)lge (phm 3 & (Sl 5
Pl laxio 5SS Lol (s ol (1) tigd o
2 a8 obgy 0330 b g € Joagl ailgia» )y Jlb s s
5 € mall oyl g « JLainy slapl b i b S
Ay Gdaie (g)h LS Gl (S sl ouds 03y pU K pilen
5 0957 el Loosr ol ol sl e (S g ba)ls) edlsils

- Citrullus colocynthis

2 Inhibitory concentration at 50%-ICs,

3. Human caucasian larynx carcinoma cell line-(Hep2)

%. 3-(4,5-dimethyl thiazol-2y1)-2,5-diphenyl tetrazolium
btomide

>- dose dependent

5. Cucurbitaceous

PS> gy Al


https://hakim.tums.ac.ir/article-1-286-en.html

[ Downloaded from hakim.tums.ac.ir on 2024-11-22 ]

sl odlawl U oL S ol 5yl g (b)loid
Iy &%) Teell/ml slas 5 A plodl drypan blue exclusion test
Pl Cui S oga s d B F el L slacsaly
o)kas 945 L g olyan 4y (6 well plate, Nunc, Denmark)
3 odlaiwl 3y50 (glacdale (ool cusS Joa gl wlosin LS
(Voo dde YO XD /YO /Y0 pg/ml) Jolis 2LS b)las
S59led po Dl yusi A a3ls1 L929 g Hep2 (slo Jolo 4y oS 2y
el VY 9 YA XF AY 1 Ly s ogos Sluoguas o
ol b (IS clive 5l w4 Jlail ol s
Jodamal b g 485 518 bl 2)90 (wsSae 6)98 g Sue

35 e Jlomd (e

MTT cus

Can 3l oaliznl b Joo gl doliian oylae S Bgioms il

2 ol Gl (o8 GLijyl 5 MTT (i 5,
¥) 05,5 dusloe IC50 duop> g 48,5 1,8 jiocius D90 I Vitro
Joloxe podgil s S S (Sigma-Aldrich, USA) MTT (b 4
May i 08 S oo ) S 5 el 4SelSim 9 sl
WIS e ol (555 355 S 5 9 oo (gjlwoslel PBS 8L L
o o3l oS ola Jobw 4 MTT osis o3lel 55y aSsolSin
0455 sl Jolw (5,08 5o ) L2ad MTT adls g oo 6348
U olilesg Jsbrels oS 5 4 g S5 555,00 5] gy
DMSO ks ola M Lawgs (liloysd (sloysh 98 so it
S5 95 232 (e 9 0325 S sdel Jplignonl b g
iy ool Ly AVenm g Job o 45 oid pnlls s
Yoo slied MTT s 3 (8) 39 e 65030l T3]
L ohyan Vxeelliml Cale b Joho gmasliasges 31 j2d5,Sn
CulS s 415 08 oyl Saly o4 o gk b g olas
Oe v ol Sals ja 1> 4SS jekay A 03938] (Nunc, Denmark)
slod o el YF e 4y by Jobos g 25l 29550 cell/well
plodl 5l e 0B asgSTI V¢ Cugby 95% CO2 4 YV°C
S 4y 590 5 (xglaer Saly it lazes (ysrslisS
Sal yo 4 Joegl dglin alS b)las gbeble

5. Anchorage dependent

5. Granulation

7. 3-(4,5-dimethyl thiazol-2y1)-2,5-diphenyl tetrazolium
btomide

8- Phenol red

? - Phosphate Buffer Saline

'9_ Formazan

""" ELISA reader

£9° D)LQJ:) ¢ﬂ,.w.m" 5 099 AY uLA-MAJlJ

OblSea 5 GHUSIYS S Jukx 557

9 (9550 gy Amd Syl ol ;00 ke el
P oz s ol 5 B (Y g V) el o Sy
\°)—>.°‘-" Ol o Jolows 85 (59) ;0 oLS (ol 8ylas (5 e
Blas iU Sl (o) jgbte 4 (iored Al o0
b0 Cuwdligynd Il 83) 5l (Jloy sl ol 52 oS (]

s edlazwl (L929)

S b,
oLS 3 lac g lwoslel 5 ags

Je gl lgiin oLS 090 53 39290 0350 Slge (S0 lae
o=l e o Jo S 4 g 45 plodl e cla M Lawgs
JLSs gy by ool 3390 7Y+ BB S 3 o luce
2 oY g 3y S iy 4 (6 ySoshae odd 45,5
Jazgl wigliin sgee Ol jl odel oty 39 p)5 O g, oyl
oS3 Aoy 47 (g 5 05 ogloa ZVe BBl o L ¥
4 el YF 390 )3 oe ol ol s 4 M5 3 i lgo
Sl Uy s G o 5ok o o] o
S Slid 3 ME ey b &S 5 pls Rota Vapor olSws
ot (2] o 3 o b 3050 ALl s oo
L o aug5 oluae ke o (o aulé ogluae 5 o s Mo
UM il 51 o 5 L5 PEG 20000 5 3L> dunS 5l o3lis]
yogibg Sl lawss o)las gy clale 5 ond odly joe /Y
dy5-0 g Slllas (gly 5 A (6,S03l0l YA nm zgo Jobo )
85 5148 oolatl

ol 53053 2 52351 51929 5 Hep2 sloshes .S
Sl STl oads ag3) L929 9 Hep2 (sla Jobo |l
O o S (Sne S 3, (08 0l iy 5
L ol yo RPMI-1640 Ly s ,> (Nunc, Denmark) o o
100IU/ml 2mM L-glutamine 10% FCS
Gibco ) 12.5mM HEPES.100pug/ml streptomycin genicillin
"5l 9 cuiS /0 CO2 YV°C (slad 13 5 (BRL, Scotland
T e ds 4y (58ls8 e g 3t Llod 5l a Jshe 4l b o3l
oo Ladsbows 098l 51 g (Lol Y=F 51 ) i
{Gibco BRL, Scotland) EDTA — g 5 lawes oMb

'- Hep2- human caucasian larynx carcinoma cell line
% Polyethelyen glycol 20000

3. Passage

“. Confluent


https://hakim.tums.ac.ir/article-1-286-en.html

[ Downloaded from hakim.tums.ac.ir on 2024-11-22 ]

gl @l gusa aLS o jlas Facunsl gla 5l -) JSd
el YF 3 s MTT csaais 501929 gHep2 gl ony

o Hep2 Cell line

—A 1929 Cellline

OD 570 nm

+/eYo <I¥o Y/o Yo o« Yoo

UG/ Jop g0l dighaia oL 5,las cdaké

2l @l gasa ALS o jlas Fscuansl gia pil Y JSdb
Caelea A 3 G MTT Cacad ju 1929 gHep2 Jdgleuogy y

5(A Hep2 $Lasu ) Jsbos 553580 2l |-+ g
9909 A yooadd dulyl Jasl pudi o LA ¢dw .(B) 1929
daalgaia ALS 5 La e a8 goadionlaai,laghy,

.. &lgxia LS o lac S gt 51 o)

Sy Yopl e ad au oSOl el A 5 YT e @ 5 03458
celw YA o VY 5l s (dmg/ml e ile) oa b o3l MTT
500 el Y-F do dy g 039581 Sals o dy ¢yguwlisS]
s L Lol 55 1 Sl sl s ol ) 43 4SS
)L\_an 9 Gl s_ghbl.? 2 )l 9 J}bu By (..\JJ«\:# cJJLfB%
HL voul g (-4l wunSTlgilgw i (63) ¥+ -l DMSO
iloss slaysly 5 4 0393 5 Sals yn 4 NaCl—ypus M5
95 A plmli g 0ad Jo JalS pskar (pgrasliwge bawgs
ELISA Plate reader oSuod bawgs OV+nm zgo Job> ;5 o Sals
L 0155 sl Jsho doyd o0 (¢ 5050l (STAT FAX, USA)
(V) 22355 dwloxe 5 303 sbe) 5 5 5l sl
Voo xoud plop Sllsbe ()9 >
IS sl ()5 Sl (ke

5 ojlas clacdale (6,550 b st gy 5l e 1Cs

355 dploes 035 slegl Aoy

laassl

bllac aS aad o lis Hep2 Jolw 83 (5599850 guls

L dlie )3 (a9 B s gl algrin s
Sisdshye Sheogas (LS blas 356) S8 o oo
2LS bla e yglome o b Jghes .ol 03505 3] b Jghs
,rs)_? Oygay g 03> Cawd jl 1) dg5 Y@M & (Suwly cubils

¥ g . . . K

P Ladsh (olS (i ciomen s al Ggmailges
A5 dwl S 55 b Jolu a5l g anily iol8l s b awolds

Yie

—&— Hep2 Cell line

Y —&— 1929 Cell line

OD at 570 nm

+/+Y0 +/Yo Yo Yo o Yoo

UM Joo gl gl BLS bylas clale

'_ Inhibitory concentration at 50%
%_ anchorage dependency

3. Round

*. Granulation


https://hakim.tums.ac.ir/article-1-286-en.html

[ Downloaded from hakim.tums.ac.ir on 2024-11-22 ]

‘a OSen 9 s La8I S5 Julo 38> ———

S K950 g 02b ol S8 by Jobo wlen (5glod e G099 L 59198 0 it (J0S) s oo g 92!
S39998y0 Sl ol 9B i 000 b Job Sliogad 25X oleh S)5 L 5 580 puaSae oS pSas Jlinans
(F o ¥ ) a osaliie csls FA 5l o (Jokuw auh alad cales FA 1

GalS L g o9y "elé 4y iy (55850 Sy ()
45 2l U ogd g dls Sjgledye Syl ojlas clale
PL929 Jslwddy y Jazgl aiglin alS 5 )lkac fl S5 5l b Jgko ¢/ Yopg/ml) alS 6)lac clale oy 5ol »

ol yags goadioals addiylahigy gl go sy yo oudd dil yf dasl yus 59 98 0 by -F Jsd
L . - Dcose dependent L .
L 555198 0 s 3y 00 0.025pg (F) 90.25pg (E) 2.5pg (D) 25ug (C) 950ug (B) 100pg (A) Jg2 93! 43l gusa caLsS 5 )luae

293 0slesd (oliid oy93 AF il plodl Casla YA 5 (255 (oalas S)5m b 9 5599 (i gSa0 @ 95 g 5Sa0 JUaaaa (a5 99


https://hakim.tums.ac.ir/article-1-286-en.html

[ Downloaded from hakim.tums.ac.ir on 2024-11-22 ]

w5 Hep2 (gla Joho doyd a5 canl o ,S5bo el oyl
54l JialS asal aishin alS 8 )lac o slome
ol 035 (S gl o sk (gl yiidgy ol I inen
3 o Wb 70 & S35 45 V-l ol 55 o, o
OalS Ly .adg 035 L929 (cla Jobeo b dunlie jo sl ¥A
15 sl &l gl3d) 0055 el Jskes duoyd cojlas clali
IS b awolie 45 055 sla Jobo o y3 +/«Yopg/ml clale
Gy I ol ol sl 039y VAS L5 sl FA 51 g
Ut lgain 5yl ICsg .S o oyl | oo clilé &
slaJolw do )0 10003 dwlxe YVYUg Hep2  Jolw 53, 4l y
Jazsd dghin oS 8 )las &gl 131929 Jsbs 53, 655
9 m e his S5 sl 51y e JB nlS
ol gials (Ve rpg/ml) (ol 3las clale o 5V
Gl 039y Sl A 3l gy 750 31 208 £929 (gl ol

:bw" )
algain Ol L ojlac jloye g olig eope (o b 5
Lacssbon jl olews 3 S0 (BLS 59> o plgim Jag!
Sl Olgmie g 039 )l g E jlaw Al oo dwlin)oS o
09 < Cul pl (o Wbl dpogs 95 0 Bpas (558 Jowmo
s D baad ol s el (658 oo &7 Jl> ey

g a4 o) Jlexinol A8 adss o |y baodgy ¢ odme Al
s g ST Ly i 5)las (1) 295 (6)boss Jaeuo
2l il o log,Sie (S A (6yie Siig 5
5 I Lol s oy Sl ablysS gl Sigall 1
9 Sl Ph0 oSy Jlhns Ci 4 gyl oS oS ghdlil
(W) sbbo o s * UL MWgellos b ojyka (sl
slas,lon caa oL )3 39290 (iiwglsS g (ptiwglsS
OT )’l ‘_')Uo)w KW O‘g}a{ a5 J.La.o a)fi;o 53lo .ol ous oolal
S 953 03l p o sl ppuilis 1555 395 o 03 sl

'- Salmonella typhosa

2. Diphtheriae corynebacterium
3. Escherichia coli

*_ Staphylococcus aureus

>- Salmonella paratyphi

5. cucurbitacin

.. &lgxia LS o lac S gt 51 o)

039015 bl o Jsho ol 13 (5Gds8 0 et L Lale ) plaSomn
Sloogas 1 ojlac U pae Sy asil ol & ol

(B J5) canl (g0 (ro CusDlagyd sl 3k

29 Lok 1929 03, b (55598 50 (ala3) -0 i
oudioaly wdiy Laghig, 9 ol ge A ju oud dil ) Jaul i
kil 0 1008 Jga oot aif gusar cALS 8 jluas of yags 9
G 5-S20  9Sa 9 ySa0 JUaaas (99 b 55158 50 oS

ki aladl Gaslio FA 31 G 25X alad S,5 L g 490

sl 02wl b i vitro 1>  ummunS g obj,) uls
ods ody lis Y 5 ) JSCd o celw YA 9 V¥ 5l o MTT
s jl ol (OD) (55 s wjlas clale yiul58l b .ol

FegiladV: o oo 53 (OD) (559 i (Sils -\ Jgua
Gmab 5l gu (81 = gtriplicate & e s MTT cacd 3 Jols
Celea V¥ 5l gu Lagligy 9 3 ge (s ja ol al )l S5 g 53

\ . (ng/ml) cdals
.o }Aoé

Jgk
/AP0 /TVY Y/ YO /PYY Hep2 cell line
V/FANE/FYA Y/YOOE: /040 1929 cell line

FegiladV: o oo 53 (OD) (559 i (Silsa—Y Jgua
Gl jLiga sl ys gtriplicate & gms aSMTT o jf Juola
Celea YA 5f u Lagligy 9 390 (s 59 ol al )l S5 g 53

\ (ng/ml) cdals
Jgho
/FFA £ /YYA V/OAD £+ /F ¥ Hep?2 cell line
\/FA0 4 /¥9F VAYY £+ /0% L1929 cell line

S (g Al


https://hakim.tums.ac.ir/article-1-286-en.html

[ Downloaded from hakim.tums.ac.ir on 2024-11-22 ]

OblSea 5 GHUSIYS S Jukx 557

o o3l L5 ool Il oy g b 48T N s oy
Caol

Coms o Jghor 45 15 sanlite ool Cowds ol ,d e
L (i ) Pelle A dluly Canols Ja5 5590 0)las &
odalin JoB iy ojlas S ggule Jlclale i)l
(Ve g depg) Lacbale YL, 3 4S5 ke .l
(Y0 9 Y/0 c/Y0pg) )5 ombs polie 13 5 JolS  wnnSbgiuw
Slhas b 2p)5 50 5 b ok iy p (SaiS Ciles il
59y 0 o)las )‘I; s DUV e 4 (oolpuin o9 o Jlais
U—’l V9= )‘ 04 o)Ln] Lngbuo)B Cyrodd (YY5 Y\) ML!L;O
sl Byno (gl S 3533959 55 S ALY Hlado & ojlas
Coogous 3 (Gao (FUE)I ol 0 Sty Jo) > 28 Y
ol s S 00 )15 JLais 5las ) ool b
(V¥ TY) Ll g Copmgunn wdle 5l 0805 3)3

sl lgrin (g)505 15 5l (g5 2 adllas oS Ll )
Gl laedie 5ivs ol 1 wuled oo (g 1y adgl Ul ye
Ay e 33 (gl ol cul () sl 4 ()
sla s pin vivo olislesl asb o by sla gl
Aol g s S5 50 6580 pd Wlg o Kisles] Cllge

'-D-glucoside B-sitosterol
2_ apaptosis

3. caspase 3

“_ cucurbitacin E

>- Dose dependent

6.2-5 grains/day

’- colitis

6- Iselt MA, Holtei.WJ, Hilgad PT. The tetrazolium dye assay
for rapid in vitro assessment of cytotoxicity. Drug Res 1998;
39:125-9.

7- Romijn JC, Verkoelen CF, Schroeder FH. Application of
the MTT assay to human prostate cancer cell lines in vitro:
establishment of test conditions and assessment of hormone-
stimulated growth and drug-induced cytostatic and cytotoxic
effects. Prostate 1988; 12: 99-110.

8- Bauer RG, Wagner HT. Cucurbitacin containing crude
drugs. Analysis and standardization of medicinal drugs and
phytopreparations by HPLC and other chromatographic
methods. J Biol Sci Res 1985;16: 105-24

9- Huang YA, De-Bruyne TB, Apers S, et al. Complement-
inhibiting cucurbitacin glycosides from Picria fel-terrae. J
Nat Prod 1998; 61: 757-61.

10- Duncan MD, Duncan LK. Cucurbitacin E targets

£9° o)Lm.f} cpa.m.h" 5 099 AY uLA-MAJlJ

Sg2ge Jlai> )las 3 055 5 lgie 4 35" Sy giaw b
» s9eg (51 (oolpiin (SlapmslSe 5 (S (VY1) Ll o
sl ¢ 2LS slojlas | (gl 5 JLai> B)las
Jsb 3ol " Jobs 01 i paabip Sy b g g
Otyiage o Al 5o Jole d sl eudlSe
o35l i b g P53 gl GUIS gtignl oyl s o
3B omslysS 55 £95 93 (VPIA) sl ¥ e 55
51 3 T E &5 Byl oS oS elgil o &8 )b 3529 E
JHais Blas jl g (s b )3 (V) 3,1 (5350 (659095
513) 5850 o3litl Jlrbo 5 S y9055 9 o og) (o> (sl
e Fl poap e Jais pb ojlas | o5 ool (Y
ddag bad oolatwl Hep2 opus lb o (sla Jobo 835 5
2SS )51 g LaJolow 28y 1 o)las (6)lee 1
&S W3l e ol Sl Nl oo B0 oyl @l dn vitro
g elin ;oSS 392 @ gy L i ol 8)lac
83) o Jai> Sl Al S5e f 0 o> (b pw slaJgbe
CanS 33 (pmod 9 Sfglgd e 9 (AS g 1929 ol
WA o s S gt 51 i vitro &ygas MTT (oS
Oy OLiis g Gl 3Ll Sl o0 a8l ol &S
olo by w gla Jsho Hloo 13 S jokay Al pro in vivo
L sl 4y ©pee 1 el sl gl ol odlatul )50
Jobow Olsin 1929 Jshoo 83, 5l 3o (ul )3 Lo &Sl & gy
o kgl wghia 8 )lac (b pas (wdge ookl b
bl ! 4 woles AST b .l gadg0 opl p JI> b ok
ol ain vivo &ygan B 58 Gl O)gar (6355 Ca

eLZA
Ot oEl izl pgd A it Sl gl LS e (s)); -
NOY=VAL AYYY

Aalon loy 5 (S ) GalS 2,8 1 alS Bjlae Ly A o Y
AVEVAY YYD (oMl (Kin b i 583 1) 43 e Al g s

3- Konoshima TA, Takaski MB, Kozuka MO, et al. Inhibitory
effects of Cucurbitane triterpenoids on epstein-barr virus
activation and two-stage carcinogenesis of skin tumor. Biol
Pharm Bull 1995; 18: 284-7.

4- Mossman T. Rapid colorimetric assay of cellular growth and
survival: Application to proliferation and cytotoxicity assay.
J Immunol Meth 1983; 65: 55-63.

5- Alley MC, Pacula-Cox CM, Hursey ML. Morphometric and
colorimetric analyses of human tumor cell line growth and
drug sensitivity in soft agar culture. Cancer Res 1988; 51:
1247-56.


https://hakim.tums.ac.ir/article-1-286-en.html

[ Downloaded from hakim.tums.ac.ir on 2024-11-22 ]

.. &lsxia alS ojlac S Bginw 51 o

18- Zaki MM, Mahmoud SA. Biochemical activities of
bacterial population in the rhizosphere and soil of
Hyoscyamus muticus and Citrullus colocynthis. Ann Agri
Sci 1984;29:167-74.

19- Habs M, Jahn SA. Carcinogenic activity of condensate
from coloquint seeds (Citrullus colocynthis), after chronic
epicutaneous administration to mice. J Cancer Res Clin
Onco 1984; 108: 154-6.

20- Basalah MO, Al WM. Comparative study of some
metabolites of Citrullus  colocynthis and  Cucumis
prohetarum. J Biol Sci Res 1985; 16: 105-24.

21- Sawaya WN, Daghir NJ. Citrullus colocynthis seeds as a
potential source of protein for food and feed. J Agri Food
Chem 1986; 34: 285-8.

22- Hatam NA, Whiting DA. Lipids and sterols of Citrullus
colocynthis. Int J Crude Drug Res 1990; 28: 183-4.

23- Bhattacharya AN. Citrullus colocynthis seed meal as a
protein supplement for Najdi sheep in Northern Saudi
Arabia. Anim. Feed SciTech 1990; 29: 57-62.

24- Al-Faraj S. Haemorrhagic colitis induced by Citrullus
colocynthis. Ann Trop Med Paras 1995; 89: 695-6.

proliferating endothelia. J Surg Res 1997; 69: 55-60.

11- Habs M, Jahn SA. Carcinogenic activity of condensate
from coloquint seeds (Citrullus colocynthis) after chronic
epicutaneous administration to mice. J Cancer Res Clin
Onco 1984; 108: 154-6.

12- Zaki MM, Mahmoud SA. Biochemical activities of
bacterial population in the rhizosphere and soil of
Hyoscyamus muticus and Citrullus colocynthis. Ann Agri
Sci 1984; 29: 167-74.

13- Hatam NA, Whiting RD. Cucurbitacin glycosides from
Citrullus colocynthis. Phytochem 1876; 28: 1268-71.

14- Thatte U, Bagadey S, Dahanukar S. Modulation of
programmed cell death by medicinal plants. Cell Mol Biol
2000; 46: 199-214.

15- Wasfi IA. Some pharmacological studies on Citrullus
colocynthis. ] Herbs Spices Med Plants 1994; 2: 65-79.

16- Goldfain D, Lavergne A, Galian A, et al. Peculiar acute
toxic  colitis  after ingestion of colocynth: a
clinicopathological study of three cases. Gut 1989; 30:
1412-8.

17- Nadkarni KM. Indian Plants and Drugs with their Medical
Properties and Uses. Delhi: Asiatic Publishing House; 1998.

S (g Al


https://hakim.tums.ac.ir/article-1-286-en.html
http://www.tcpdf.org

