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Abstract:

Background: Cervical cancer is the third most common cancer in the world. Considering
the prevalence of cervical cancer in Iran and unsuccessful treatments, the apoptotic effects of
TPSF small molecule investigated in comparison with the hydroelectric extract of Ziziphus
Spina-christi leaves on the cervical cancer cell line (HeLa).

Materials and Methods: HeLa cells were cultured in a DMEM medium containing 10%
FBS, and treated with different concentrations of TPSF and extract on days 1, 3 and 5.
Apoptotic effects were investigated using MTT method, and the morphology of cells was
studied by Giemsa staining using invert microscope.

Results: 2 pum concentration of TPSF was determined in 24 hours as ICsy for HeLa cells.
The percentage of viability in cells treated with 0.5, 1, 2, 5, and 10 pM TPSF was 78, 63, 50,
42 and 37%. The concentration of 4 mM hydroalcoholic extract was determined as ICsy of
HeLa cells in 24 hours. The percentage of viability in treated cells with 1, 2, 4, 6 and 8 mM
from the extract of was 73, 61, 50, 41, and 37. The results showed a significant (P<0.05)
decrease compared with the control samples. Also, morphological results showed that the
treated cells indicated notable changes such as the shrunk nucleus, damaged membrane, and
wrinkled cytoplasm compared with the control sample.

Conclusion: The TPSF is significantly better than the extract of Ziziphus Spina-christi, it
can be concluded that small molecules have the smallest amount of cytotoxic effect on HeLa
cells and have a greater apoptotic effect.

Keywords: Cervical cancer, Ziziphus Spina-christi leave, TPSF, Small molecule

*Corresponding Author:

Email: e.hoveizi@scu.ac.ir

Tel: 0098 613 333 1045

Fax: 0098 613 333 1045 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, April, 2020; Vol. 24, No 1, Pages 21-30

Please cite this article as: Hushmandi K, Hoveizi E, Gooraninejad S, Tabandeh MR. Comparison of the apoptotic effects of TPSF small
molecule and hydroalcoholic extract of Ziziphus spina-christi on cervical cancer cells. Feyz 2020; 24(1): 21-30.

AA



https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

LS @i o S Al g yuan o las g TPSF Jesi g0 3 633:‘;‘31,‘1‘3‘J:‘| dewslio
Ay dlas Sl pw slad glew ys Ziziphus spina-christi

o *y

T ekl Lo deme “\‘-"55&‘4.9? s ¢ J«.S)i.? ¢l jéwﬁ Sk
W) ES
35 3ol Gladlays 5 Ol 5o ooy by faed 4 a5 b ol Olgzr 5o ls Olb o (s g o35 Ailas Ol 10D 9 Al
s gy p HeLa Johu 03, p JUS ciys slaS IS5 0 ojbas b awglis ;3 TPSF 05055 550l Ol 31 Galos !
9 ok o lae g TPSF il slacdale b 5 <25 FBS w5V (55> DMEM L s Hela slad shu iy 595 9 Slge
S eslial by b (5l &S5 b badshe 3858550 9 MTT g5 & isnml Ol Lad s 2 0 5 ¥ 5) (slads, o
I gy g e gSRe D Sy S
Loslscos sbdge ;3 08bek) doys ad fmns [Csp Olgsay ol YF Sus 3 TPSF 31 ¥y Ko ¥ clals iqmls
S Yge s ¥ Cale ioen 3 Ao ya YV 5 FY 00 PV WA (i 54 TPSF 51 ¥y Ko dojpn Ve 50 Y N /0 glachle
o4 LS oslas 5 Vs Js A 5 P Y Y glackle b jlscos glad s Ouibedi) o s dd s [Csp Ol g0 o 5las
e Lisls OLES 2alS (P<0/00) Sl fme 5 sbay J S o el 4 o sdalimsty ls Sl 0 Aoys YV XY 00 SY VY
Gl b adis ana dhex S pwgeone Ol i (RS Kged 4 Cod sddsled gladshe &5 5l OLE Mo mW
I3 oS g ey g 3 03]
5 LdsSgn, & €35 amS Ug o il pl Cml 035 Jos g gls e Hsba HLS ojlae 4 Cond TPSF (g o8 dongis
iles S Jasl (5 ke S350 ) S5 ladls HeLa Sl d s 035 2 1) (J b G 1 02 iy 1ok 1 aS
I g5, TPSF LS et )0 S ooy Ol s 2607 O 519

YV-Yr Ol IVA Clgus,l g cpo)98 ) oyled gr)‘.e}c...\.ﬁh)}: (B B — ke asliols g5

Gl Lol &S ol S o odd iy i S G sl
sl ol Oy Al gl b el
b Lyl d cmdlaolS cal 5 ad, RS sk Jolats
dos Gl wlidosn, Ol @b 5l g ssd e O s
plorl JK5 5 by S 0ad (S (Jobe (55,585 2
8 bl S be ssie el Sl
A 5l 5 sl W4 e Ly S 4 Sl et
ol 5 @l Wb g o) Sl Ol [T] sl o
23 gesada Olgr 53 065w Ol JI 5 S ke
2 bl Sl BE el el drw s b s sla gt
o Bl Ol Ay 3550 ATV T GVl 3 gl
ol 3 5 1068 S ) sl 0k 5,158 Ol s
gl Jele 3)lge Aoy b s asd e ST oo 035 5«
Human ) HPV gLl e dsly s S1 5 Ciste (golen
ands (o] s (DS S&ew 3L (Papillomavirus
ol S el Ko 5l S ilasb he e s O
3,05 5959 > Slas Ol w5l Al g5 ¥ el solew
(o A J g g ) S Jold 5050 51 daoys A g oS

34 0 595 3,050 b (oS slums r,;,.,,ls,sai o s Vo

3 3P A S el e g len dhex 5 O

i 5 el sdmy ((Solom pl B3 ) e 05 S AL

JAS Qb o b oS dmes J5s O sbuml s Jule

Joe WE 5 cl ol Sl 5 55T 5 L1 dad sk
V] AT 3554 s 5 Sy YN

el Ol po dugd pESLS ((SUb juols 2SI ¢ S juol> (148 > (5555 .
Ol sl

Slsnl Ol ez sugid ol ipole 23Sty guilidiCumyj 99,5 obsbiwl P
Ol sl

Olrozz Suged 2lE1S S il 5 (509l 9 ($3btr S ghw Dlisiines 55 po ¥
Olpal lsal cjlsal

Olroz Sugd alaily (S juels 83Sls ¢ 2L, pole 29,5 osluwl ¥
Ol pl Jlsal jlgal

B8l (S juels 22821 ( JsSUg0 (STslom 9 (gombam i lisls D
Oyl cilsal Sleal Ol joz suead

tJobuns aximag ¢k *

b j 09,5 pole 23Sl jlgal Ol poz Sugds 2Kl jlal

< ZIVPPI) O gl ZIVPIY 0 10als
e.hoveizi@scu.ac.ir 253) 35 Cuny

TFAA/Y/Y 1algs dipady Ayt TFAV/1E/) - scblyys G

Yy


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

...HeLa ‘5Lhd‘9.\~r 2 ,l:S sS/J.g er K] TPSF Q';‘

shd GIF ramen [VF] ddlp LOb e Ko 5 o) b
“ s kS HeSU i Sl s Wl csl 05y pml &S
o> <ulg 4 5 (Proteinase inhibitor 9) P19 , g6 Pl
edd bug sdslWl jal 5 Sbw sbddw ol
sp8 (b goatS slade 5 T lacewid) ool
5\ Ziziphus spina-Christi ale o6 b ojuw & Haw [10]
Voo isb a5 el )5 5 (Rhamnaceae) olsls o9
Sgh e LS a5 LS U L Ok o g ey S
sba &S Col Ko o8 0L s g I, sladi g O gon jhe
Ad) Olwrse p Olpl wler Ll s 8 bl 3 0328
Db 3955\ p Ky a S S il e XS
ol AL e 5 DR AT Aled St dd SO (lyls el
o> Sl Jdiw a g D3 ojedst Mae o s
S ek S ¢l sl sl oS pl oslas [VF] 548 o0 ealiiul
[PV] b s Sliiis 5 Jy S () S dhex
5 SaSe N OLS 5 Oaglyls sdkaslil gsdae Oladlas
s (S5 e pb b OT 5 5 Mdlie s olS s L
e 4 e Sl L SN OS5 S
R R e e UL NS Pt
pien VW] St 0 S 5 55 K
Ll oo Olols a3l gl OLLE o las 45 Wleals OLE Slidow
4 M Ollen 53 35 5 (J ok <8 Tames 55 S uls 5
o il g5 0 DS cpl o)las 4S(5)sbay il adls Db
g arg b [N] 558 0w 4 0L 55 (SU5 CokS 25
35 Sseml r@a S s 5 Ol 5 ey O s
e 4 Sl 5 Akl bl e ade ol g Ol
(e ol 3 sl Gl o s 353 g W 4
bas b oamlis 3 TPSF Jpn, @smal ol
Gl Ol Joh 03, 5 LS iy S, IS0

.a,fﬂjsw)ﬁ;)yHeLar’-,

by 595 9 g0
TPSF J 50305 4

Vo500 /0 slacble (o0 adlle oyl s
L& S 3 I TPSF  JpSsai, 51 SY sy Ko
B 05505 7k 31 e 5 8 (SMLO232-5MG  sigma)
Lol Al 4z ,n F sles 53 s Som VY (K ibid

a6, IS eslizul Olaj

\ ejw I"\c [PEL] |\Y’*ﬂ|£—.~f~qﬁéj‘ 9 (J‘l’)})‘é Iu.'a.:} MUAL‘}J

3 Jo Bl K pikis Ygors oy wlas Ol Blays Y]
(Slserd)  pals Ol el &S Asbs WSS
Sl @lins 5 A (G 0bys 5 Gljslgm e
Ve ar 81 [0] calagils o (ol S5 5 mesS o SalS
S5 ABl e 05l 4wy o) Slas SO s 5l Ao
ois i Ol OF 31 (6 oKl 5 B o el OT (554 5!
e Jolse 5l S (Bl Gl s U 5l S Ol Lol
58 A5 ok [VF] Ail o O g8 cnl 552
o S (sehal gty Dby 5 o5 Jblinl glad gl 53 035 Sl
[A] s w,se (Bstrogen receptor) (ER) 354 !
Sl soke PS 5s Eh bl 86 S 055 fl
I3 Jol o 53 o5 Ol 5 iy 5 S s 4y Bl
sdal sty Sl i (b ple [Ve 8] 5)ls R 55 4
cib b 0w Wb 5ol S O e Gloys erd a3
oba jsba 1) G gbd e Lls &5 5350 5 00 28
sl iS5 (b plply 10 sy das I3 Sua
Pl PSS bagpelasl 5 Y B L O e WS b
b O Ol 53 555 ssba W Ssan, 055l ool
5385 olagyls sl Li Lldd plelbd SKI Sl ol 3l
ab e ool Lgles Olys s WOl I el J-
Jles L d K5, e Sl g Aien (UK o5y
Sl s el sbml () ek 4 Jlail gl ol
S g ST bl 5 LOT & st 1 e e sl ek
Ldsspn, SN K58 olal Jdoa am) sblis
Foslu g mb auge e e (WSb e O Ave 5l 5K oS
ol sy bles b awslis 3 sy, Mg 0oy
0353 3 o SLSE Sl pedle & Coul b g
IS i) baoSsn 5K 53 LOT 31 iy slad g
Slosply sl ;s 5 (LOT 05 ST b Slee
8-[[4-(4—Fluorophenyl)-4-) TPSF [VY) V] 555 saliul
oxobutyl] thio]-1,3,6,9-tetrahydro-1,3-dimethyl-6-
Lk o s ge5, ol 31 S thioxo-2H-purin-2-one
odd wSld Oig el b (Al Jspen, S Olgea oS
TPSF 48 4% osls L% TPSF a5 Splonil saallian 5 .ol
3 250 S 06w pslie S pw slad e A3, lee ol
S Y (S Joily b Slys s 586 S Ol sen
SIS (o)) O, 4 Castero-Rivera [\Y] cul odd
golie 05l (O30 Al By oW OIS S a8 s S
Sl sl as) 3 S Jule S cwl DI S

Yy


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

2 S S S dde poly Kl s LIS e
25 308 MTT 03050 e LS Jlad o5 A a3 £ J5
Sl eSS oo s slaOb; 4 &S ISKE pl 4 S plx!
b Vool i Sl a4 2ol Jhe ol Sl
2 A 0 chle L) MTT Jglowe Ve pl (g5l o3
Y OC glos o colu ¥ Sdea bidghe s @l () oo
pl ol 2 4 5 gl MTT Jglons o 5 S 451
Clx 5 43 wlsl (Merck, USA, 100%) DMSO 1++
o Sl oslial b gl OVe zse dgb 3 Ldisel 558
i S o31 (OLIT Biotek) ;s <y s See
SRIDFos8 o n

pIaS 2 53 dadghe (G5 958) 00 4o 5 ()2 12
skl slroy £ 5 (oudisland) J S 05 8 5 Olad g 58 53 5
5 TPSF 51 Npeg e Vo 5 0 ¥ O 00/ slachle |
5950 ¥ 5V 5l e sdw oylas 1A 5 F Y gkl
S et b sl QS S a Jeate b (moss b
2 A 2l e S palal 5 A B S T
L dglie 5 ) obed 5 IS (slaes £
boS K5 (s53Lmoslol 02

Oy ke 3 day 5 e heoys § Chle b a8 K
Olamean dgilia 5 5 s S 2 iy (Sl JBIST L aads Ve
ol @ el plonil oo ad eslinal (650l Ky oS WSS
B8 I dghe 555 g 4k32 0 Doty Jgilis 45 55 g0
Yoo K500l Ol g Ad gl oS S e 5
0315 gt PBS b s 5 d5 B oS K3 0 555 b adds
PSS b g b S5 58550 DAS K25 ) dm A8
w3 S gy g g
b (5l K5 b IR 5 0 sladd S ghos Dl kS (g5 2

Hela o) slad g e Sl et 251 ) slateny
I s S ¥ cdile g5l oS oo 3 g ol
o M S colw FA Sdoay TPSF J 450 4031 5
L s i PBS L bad gl 00 8 )5 d sh (095 lame
G Ky (GIEMSA) Lo Ky b s ik s J gilie
s gl @Sy S 5 Jhe S50 5 idd
Y
@bl sz

W i oS b MTT 04050 51 Jool= glaesls
0351 5 (IBM SPSS, Armonk, NY, USA) SPSS ,ile 5
Bad pseps T cas s 6,5 ANOVA Ul

Y¥

O, K Shd 92

S e Sy oslas 4

Sl bl Lapls 51 LS oS s, bl cnl 5o
Sl— g 6)‘51&—*’. WAV 5l 55 J 355 Obimm 4
Al e Wl )8 lau g oSy ga a3 (s S las
w5 4 ke ST L sl per o5 ps slad 1 5 4 S
b O 5l s 5 St (BU1 (glod 35 uores LS 0305 g
2301 53y 05 0% domy s y3 Ol Lo 5 5 5 o ond
SMLS Y Sde a4y g 435 o oy 00 U gl L O
Voot el GBS 51 ealital b s 5 255 1B il 53,
S edal sy j3 g 5 dd K2 (55l oy 4 5 Sk
o (1SS oy (gles 3 (sukay (slaeslina
S s S o jlas e (g3 lweslal

WOl elas J1 wsp 5 b Sl Gl
Spobas 5l e ppSda Ay P F T glackl
25 3 p A A g P XY ke aS (g bay s £ g LS
S 598 55 53 pST B e 5 AS D)5 0)las GoAI SIS
XY S 5 eslizl b g J> DMEM ¢S fases o \ b
S eslial Ol b Jlnsu slos 53 5 o el (S5
A
S Sl 5 S

Sold U1 sl e e 5l HeLa glad o o,
sst> DMEM (Gibco, USA) ciS Lsus 55 5 4d
S8 5 5 ds S cis FBS wo s Ve (Gibeo, USA)
Sz 5 Casb) 4o y390 COL das )50 L (Ul ) cliow &S 2)
At am S s Ld gl (S15 45 Gl s Sl ¥y °C
s Ly Lad g 5 < pdy 0 Jgbo Sl w203
S5 oS b gil Salr A7 o sV x VT
slacble U Lad g cdas Colas YF 00 onls CiS ol
¥ Gl 5o 5 s S e oslas 5 JpS g5, 5l ool
A3 bl ad s s 55,0
S sl 25

3-(4, 5 MTT  ose30 51 eslial L

Dimethylthiazol-2-yl)-2,5-Diphenyltertrazolium
sl G w sladshe a3 4L5,) LI s gl Bromide)

SSaly 48 oy 5l Sals s s \x)eT cells/em® spus
Nkd S e a3 V0 g5l> DMEM S Las 55l
Vo s 0 Y N /0 glackhle L bdde e cele YY
AF YN cachle 5 TPSF JsSige, 51 ,Yns S

L.»J5|.\> f|.\5,&}j‘”03\~ A RGNV VRSN e e)L&JYyJ?a

\ a)L«.ﬁlY\‘ a,,.\.|\\"ﬂ‘\|¢~‘;@ﬁ=)|3 &’Jﬁﬁlu@ MUALBJ)


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

. ‘HeLa ‘_;LAJ‘QLA 2 JL"S tS/J.: eJW K] TPSF Q';

has 3 Vpke ¥l MTT mb ol

ICsp Olsets bl TF Se 3 i s, Slg,un
bl g bl Sxbeksy oy hd s Hela lad g
S5 F X ekl b lseos gudse ;s MTT cus
L2 & BT LI R4 R 5 YIRS WARPS WY | RS VI WA
Slp ok Comw Pla> 5 oo Coew Sl A3 s
(GVIKS) a8 edis Yo ds N 5 A S5 s o)las
ot oylas Jole G Olge amslie (P<:/00)
sbdghe Gbekiy doys s TPSF Jgls05n; 5 s oS
2 0 Gbs, 53 MTT s i el , Hela o,
Ol 55 g0 o3 45 gb0lan sl 0k o33 0L ) JS
ook s 0jlas & Cod TPSF J 5055 b Coras
Obe olsfre O (rizman  Cawl 039 Sty (ol e
sldsh 5 TPSE L eidjles Sl glad s sl L)

Syhip o ki3 @y g pew 59y 53 ode oolas b oeddsles

2013 Microsoft Excel izl oS b p5¥ (slajls goi
3 (Microsoft Corp., Redmond, WA, USA)

A a5 da s s gxe P<e/00 ck.»ﬁ Lo s

bl
sbae 5 TPSF b ssdjles slad gl 5 Jsbo sli b5

e S
b Vs S ¥ chle MTT gy, 5 eslisal L
S sladge IG5 Olgea cols Y¥ ous ;5 TPSF
MTT ces ulol 5 g Slods dw s . Ad s Hela
Voos 0 X /0 glckl U jlscos gbdde s
39 A2 3 YV 5 FY O FY VA i 54 TPSF 51 j¥ 405 K
) ok e Sl ool ) oled IS s 48
s o> TPSE 351 Vaey S Ve cdile 5o (Jobo sl
NpagSon 110 e 3 Johu oo Dl op oS ioeen

(P<+/+0) LAY JKa) (P<v/40) as oy
%
. B &0
Al o -
5 e e d
70
70 d 50
50
60 [+ an
) c 3 50 a€
EIN b 3 “
) ] n
v ow o a y w0 @ ‘-3‘5
® B
30 30 # " ¥
2 2
10
10 0
a 0 1d 4 [ -y
10 | | 2 | 1 05 | 0 7 R s [ 5
—ten] w | @ | w0 | 8 [ w | [Fowwu] w 2 El | | se £ n
[oa 50 7 19
S5 TPEF cilifa sla BE st she e e s fuse il gla CBE

cbde gli Sls do s~ MTT J':}))'la:\.é:wlL.e.LiJLQ.;HeLa@UaﬂLgLQJJLA6L5{MJ>&:<JL:AJQI3—\ ooled 2
L ladde leodis 558 e edalin a5 £ S0kes leg 3l dn 35, SCTPSE Vpas S Ve 5007 ) /0 glackle ;s Hela b,
e S olas Voo Lo A & F Y O cekle s Hela S o glad e glo nKle dopn - ol ail 2alS clle ol
) ICs0 clale b o oolas Jole Cons Ol alie - il o SR @ atly id e Sleedis 5o brnl 53 Qe Sl da 55, S

‘A}Jv,d cMLbASO}fOLA.A) a;v Al 6[.&)'}))2 MTT u,i:}))'l oau;'wll.g<)y}.dj)§.f Y)IC50 6LQQH9JQTPSFJ()Y}AVJW«

35 (ol s om0l wliel Cos = Lals s ool 53 el 0l 1SS Ol an Jialosl oa cpiamen A3l o Olos 4 4zl s b slee oo
.J.\ZLZJP<'/'OCE»~

\ er I"\c [PEL] |\r*ﬂ|%:;‘ 9 Oa_:)})j qua.‘.} MUAL«}:

Yo


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

Sheslinad U TPSF 5 jui o jlas ICsp clale b st jlas 5 J 28 sladi sod s Hela slad s (555058550 (oo =Y o)l JSS
—o agh e edalie g sy oo Hela gladhe b (55058550 8 58 05 S -l Y0 LS55 b & sl o s8s Soo
J55m 505 b Sladoos 03 8 7wl 5 st 4l Sl Slad e sla S5 a8 Ve Jo ¥ ke 53 s ojlas b Jledio o5 S
Sl Gadshe B L N5 S Y clile ;> TPSF

Ol K b e 4 aaly 5 5oL sbosls Jsen,
s Uad g kit 4 39 ol skas s aba 51 3l
S S S 5 kS s adghe 5 ds ool LOT sLis 5 us
Ky 4y ey glid b P gldde s
5 U s b (5595850 SlAalie i o cdalin il si |
syl 058 55 wlisn gl ladshe oS5, sba 5 MTT
K2 g dm s obae 4 cond TPSF U503,

O Y ol

Ldhe 558500 s

(SO WIN RO RSP G W RRCIRTIES
wWhigmnl 5 ol glde G5 fln ez Gln
s K050 sbdde (IS, ol e A pll
BB 5585 5 Smdly Sipon $ismnl ek 5 Ld
Py S S elial b Gid e ml Al ) p
o..\.&)l‘o.g" HeLa 03, dl&d_,l«- aS das e olad ‘)w Q)jeJ
Ol i «J,’&S gl A WTPSF DR 9y oylas L

K) o)w ;l o ‘AJ}L.» JS.& R (o el 65_,.‘35,_9.0

0k 5501 S5, TPSF 5y o jbas ICsp ke b st jlags 5 J 28 sk god 53 Hela glad sho (s5858,58 (st =¥ 05led JK5
53 o )bas b jledcon o5 8 55 baod (5508l — 0 S i ged ~ Y0 Sl 5 b O sl O s S b LS K5 L
Nges Sen ¥ Sl s o)l Ky S b TPSF 50505 b Slemicons glaes 855 Laed sl —g ke ¥ chle
S Al g o geime IS 46 g0 4 o TPSF U jlescons o9 5led slaes 500 $3 958550 Sl b 09 0 et &5 6 S0Lan
Al S S 5 0k s she 5 ozl Sk LB 0B ki I sh ats Jul

\14

Vool [YF 0,05 [V¥A8| il 5 o0, | e asbiolegs


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

...HeLa ‘5Lhd‘9.\~r 2 ,l:S sS/J.g er K] TPSF Q';‘

SC v slad s 43, 53 15 5556 nl )l Flioldlas oS
D1 s Sls smn j2alS PI9 pslis jals (MCF-7) a
2380 n g s Gi b 5 O3l s, e Ja
SBdshe a5, slge cwl TPSE [YY-YF] el osls 0L
S Olgea 1) O 45 ol 0dd S ol 4 pslis Sl
el 035 (Bime Y (SdS Joily b Sloys e S0
A A PR R P S AR RO O PR Y V2
CiS b . Cewl 03] P e Gl s DS 5 5 g5l
Sl Bl b oslie i Osjsleal i KL
S8 Ol b B s Sagh s [YAONY] AL
Ad) 5 Ojg sl Ol kS @i 05 g5, 2 TPSF e,
sl oo J1 a8 25800 Oyt O (glad gl
3 S rel sy SAd e Sl S5 g el gbay
2 b S W] ssd e de Slbse sladge 43, e
SSosba Ll sl plwl Jss o,z 255 anllas
TPSF JsSp, 45 55 42l 35 b S8 550l slo o 2
sadlas 53 spde Gl Gbdshe 23 e o b
sdslw » TPSF j1 g5, (Y0V+) O,Kes 5 Nicole
Jss0 5, S Olgeas TPSF a5 us esls LS aws Slb
2Fs elaS g 5B e dSHle Lhgpel b mB R
g 1, ER 8 aslbe 05 0l &5 aibs (ER) 0555
o bty TPSF s, Saus,les 8 45 0
sldsls us; g 5 PI9 ,lie pals 3 DI s ol
Calgiss el adllas fpl S b guen 45 ASL 0w Slb s
3 Ao Ol Oljs 53 1) s cn) U5 (Saun 0
55 3ls 0L ER Jor slagueilSs K3 (s ominr opizner
A3, ,lee sl TPSF a5 ol Ol addlas ol gl ol
Ol &8l odd S 5l 4 polis Sl glad shu
03,5 (Fpaa Vb (SalS fodly b Sloys L ;86 Ol 5o
TPSF (i otys ol andlhs 3 45 5 bokar [10] ol
" 2SS 5 U Ol Ol g 550 4 Ately D) s Sl
4 o 1 opl 45 dns Sl 1) Ll oy dilas Gl (sla
e 3 el 29 jg s GBS 5 S 0 o )las
AL Bl s (Y) 0Bk s per Sl sl
g5, 45 A3 0305 L o) ailas Ol S sa )
Sbdobe 25 5 B Ol sl ojses S14161
ol R ol 4 s e el 1) oLl HeLa b .
S Sad s FLES | S 5 1 S g5

G D1 50 s olE Bl Gags 5o [YA] ol a2ils

\ ejw I"\c [PEL] |\Y’*ﬂ|£—.~f~qﬁéj‘ 9 (J‘l’)})‘é Iu.'a.:} MUAL‘}J

Ol ol pos 53 DLl jag S o o 0 Jockas 51 S

3l OB g o2 wlas Ol ASL 0 O () le
S el Olezm 53 BB o O 150 S fule sl
22 Gy 5iS 53 O cpl 150 8 je 5)lm Ao s AY 51
a3 ol Sl iy o e [F] Masie 55 tres Js
5 03 fmS b b Ol W g5l 5 Ol Gloy3 e
Sua ol jsba | Sl slde Kl &S 55
S slag)ls AiS g (b oplply I gy das
Sl il B ol 5 YU G L Ol e B
555 4 1y Ol Oliioes 4 g 059l &S e sladnl )l
3900 b NY] b Ssmal el 035 G
Yoo ¥ dle 5l ol gladshe Slidos o5 4 S g,
NP skl 350 ko 3 0529 (513,00, b 15 LOT 055 0
sfles & Gl 5l Olge s Olges sl
S () SKaws Gl ol okd atlis O] K54
o3litwl o3y gladghe pled b 5 p oSS (b 5 e Slesely
Doty 4 ol b sgep; cal 3 S TPSF [1Y] 5 p0s
WS NE pesp 3s50 ¢ 5 Db Ol Dlaps 3 2950
R I P - S TP PSR WRNK g (1) RO
Ol 1 ekasOlis godaze Oladlas 398 o alid juw b 5 LS
s e Ol Oliiss .l Ol el gl OLLE S w W
Bdsle » g5l OISl glyls esl gl ol OLS o las &S
b gt 4 ax g b VY] ol el s (S
Ol Ges ) s (Gl ol 5 Ol L e
olas b awlie ;5 TPSF ISy, 7585 @il
Glas Ol Jolu o3, » LS oo S, Mg
s cpl 53 edelmsy s 55 15 s 3550 02
Ol g 55 4 asly &y goa TPSE J o405, a5 als 0L
1, obdl HeLa o, 6las Sl slad gl 1355 5 Uy Ol
LHela Sb,w gladslv Jls K5 jle 4 thas o Sals
S o o 0ylas 4 o TPSF JsS050 5, iises slasss
TPSF sls (i3 jles Ol o g)ls 5o b clie 1) Johe
G &S opl oz 5l 3 B g S350 i Sl
)bas 4 ol LS Odpsal Cxe 5 St sk
5 MTT mli b suer (5858050 mon b AS o
bostdsled 08 3 adbismal sdsh Ol a5, ba
35 TPSF 55 ity dw o)l & i TPSF JySgass,

Sl 0l 4l 059wl b 26,58 Jo 005, S O goa

v


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

sbas 5 TPSF Jog05) G O3 S aw andllae
29 amlin 5 ) Hela Sl gladsho 5 LS S
A5 el Ji g0 Sldllas o gzmse slazessd oa U
sl Ol 5 S SIS b msp 2k
oigmen gbe dlgdn i ol b BL s (55l
N Sb s 5SS S 5 olas S50 OLS 5 silulas
3 Sbw bdshe lesy ple p Jisbe)l pumes 5 LOT

sy aeo g BOT p dells 5 Sl 8

S5 domB
S5 90 ) Famlis s 50 Al adlas s
she bS5 oyl 4 cond TPSF JUnn; 45 A 0y
s olas Ol &S o0l G cwl S Jes g
2 ) 03 G909 50) I oS 5 4 ol Y g0 )
rreS 5 d g5, o5 <88 4SOl o ool 031 2t

HeLa gétbﬂ J}.L.« aA)ﬂb ;;S}L"F"W;‘ L.ﬂJ;:'f ;)‘J}.ﬁ

Sl gezmen Kl A0 Gosus! Al s
WJg0 3, 5 oslas Jl cou adslu K6 50 (K3 848,90
b‘{\i BL Al ol JQJS._’. b BYL) “ 4.‘.'....3‘} K) J')Lj ‘5La.;;}u:

N rmmer 5 JoSss Gl plmil i oyl OBk 6
S o 3lgtn 1) (Db slaes, ple 53,

S188 9 KU
el 00 G VWAV Jl 5 8 51 abOLL a3

Siglee 5l 1y agr Syl K JS s ol 08 ks 5

.JJJ‘)UA (}\9‘ J'b.h‘ 0‘}“? .L:.é,&'u AK.:J‘: 6)}]&5 9 ‘_;':“‘J}l

References:

[1] Scott SB, Mogle JA, Sliwinski MJ, Jim HSL,
Small BJ. Memory Lapses in Daily Life among
Breast Cancer Survivors and Women without
Cancer History. Psychooncology 2020.

[2] Kemnitzer W, Drewe J, Jiang S, Zhang H, Zhao
J, Crogan-Grundy C, et al. Discovery of 4-Aryl-4
H-chromenes as a New Series of Apoptosis
Inducers Using a Cell-and CaspaseBased High-
Throughput Screening Assay 3. Structure-Activity
Relationships of Fused Rings at the 7, 8-Positions. J
Med Chem 2007; 50(12): 2858-64.

[3] Frelay J, Soerjomataram I, Dikshit R, Eser S,
Mathers C, Rebelo M, et al. Cancer incidence and
mortality worldwide: sources, methods and major
patterns in GLOBOCAN2012. Int J Cancer 2015;
136(5): E359- 86.

YA

O, K Shd 92

53 sadl bug @il ol &S Cwl @il o Jek
olas &S Llosls 0L Slidow b b 38 L tags
SLdghe 5 o sk SIS hyls Olabs o3l gl OlLE
L3 Oly 2 i Gab 5l ol nl 5 el o) 83 8 O
SR e [N08] dass ) ok e oS s
OS5 O 51 (5 &l 53 K5 or sk 05l 45 ol 0
S5 2 AL she slas Lal) el o Bl 28 el 5
2 55 GBI e (il Wi 05 Sl 5 sl
ol sl gl gl cpl 5 [Fr] s g Sl slad e
L5 o o ol 45 ol 0k Bl riman S 0 35 s
] sl oS by 5 o) S sladsh 25
Slee G b 5 OLLE Sl wis SISl 45 sl pl ks
2 S35 Al ST Mg Ko 5 Ol S e (sl 5]
P VO {J-{ R P R Y St [ ROV PR P
3 OLer 5 gexl addlas ppl S b guen [FY] 550
Sk DI hyls G ol oylas &S Llesls Ol (\W4F)
P oS b 5o G g MCF-7 5 Je coa
obas &S 35 Ol Sy cpl sbal buly cpl s ool
05 Bax 03 Oly Rl Gib 5 sde oS S Sy,
35020 GE o (5 nTAS Ol G 5 Bel2 5540
4 YA Jl s 0K 5 Soliman eowes [YY] 548 0
NS sy S, e plhedgd LS e
oS 5 AL Ghge g dmEls ooe edoe SYUI s 4Bl )
PANF 0T S #l Fmal s s ol 51, betulin pb 4
sladde Ad; 5l )3 g BB SIS CS 5ol & Kl

ot o [PF] el aily guS GO g oga Sl

[4] Moding EJ, Michael BK, Kirsch DG, Strategies
for optimizing the Response of Cancer and Normal
Tissues to Radiation. Nat Rev Drug Discov 2013;
12(7): 526-42.

[5] Brugnoli F, Grassilli S, Benedusi M, Capitani S,
Bertagnolo V. RNA interference in the study of
molecular mechanisms activated during agonist
induced differentiation of acute promyelocytic
leukemia  derived  promyelocytes.  Minerva
Biotecnol 2008; 20: 39-49.

[6] Fossum TW, Hedlund CS, Hulse DA, Johnson
AL, Schulz KS, Seim HB, et al. Surgery of the
female reproductive tract. In: Fossum TW, Hedlund
CS, ditors. Small animal surgery. Mosby, St. Louis,
USA 2007; p. 729-35.

\ a)L«.&lY\‘ AJ}bI\Vﬁal%:)J &’Jﬁﬁlu@ MUALBJ)


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

... HelLa ‘5Lhd‘y\~v » Jl}s sS/J.g eJL\a.F K] TPSF Q';‘

[7] Harvey HJ. Mammary glands. In: Bojrab MJ
and Ellison GW, ditors. Current techniques in small
animal surgery. USA 1998; p. 579-84.

[8] Zierau O, Helle J, Schadyew S, Morgenroth Y,
Bentler M, Hennig A. Role of miR-203 in estrogen
receptor-mediated signaling in the rat uterus and
endometrial carcinoma. J Cell Biochem 2018; 119:
5359-72.

[9] Loi S, Haibe-Kains B, Desmedt C, Lallemand F,
Tutt AM, Gillet C, et al. Definition of clinically
distinct molecular subtype in estrogen receptor-
positive breast carcinomas through genomic grade.
J Clin Oncol 2007; 25: 1239-46.

[10] Yanuo M, Keiko M, Masaru S, Michiko I,
Koushi O. Mechanisms of estrogen receptor-o. up-
regulation in breast cancers. Med Mol Morphol
2010; 43: 193-6.

[11] Lyssiotis CA, Lairson LL, Boitano AE,
Wurdak H, Zhu S, Schultz PG. Chemical control of
stem cell fate and developmental potential. Angew
Chem Int Ed Engl 2011; 50(1): 200-42.

[12] Mufoz-Galvan S, Felipe-Abrio B, Garcia-
Carrasco M, Dominguez-Pifiol J, Suarez-Martinez
E, Verdugo-Sivianes EM, et al. New markers for
human ovarian cancer that link platinum resistance
to the cancer stem cell phenotype and define new
therapeutic combinations and diagnostic tools. J
Exp Clin Cancer Res 2019; 38(1): 234.

[13] Bayat N, Ebrahimi-Barough S, Norouzi-
Javidan A, Saberi H, Tajerian R, Ardakan MM, et
al. Apoptotic effect of atorvastatin in glioblastoma
spheroids tumor cultured in fibrin gel. Biomed
Pharmacother 2016; 84: 1959-66.

[14] Castero-Rivera E, Samudio I, Safe SIJ.
Estrogen regulation of cyclin D1 gene expression in
ZR-75 breast cancer cells involves multiple
enhancer element. Biol Chem 2001; 276: 30853-61.
[15] Nicole MK, Milu CH, Chengjian M, Irene OA,
Philip DR, Rachel S, et al. A noncompetitive small
Molecule inhibitor of Esterogen-regulated Gen
expression and Breast cancer cell Growth that
Enhances proteosom-dependent Degradation of
Estrogen Receptor. J Biol Chem 2017; 285(53):
41863-73.

[16] Xu HY, Zhang YQ, Liu ZM, Chen T, Lv CY,
Tang SH, et al. ETCM: an encyclopaedia of
traditional Chinese medicine. Nucleic Acids Res
2019; 47(D1): D976-82.

[17] Nesseem DI, Michel CG, Sleem AA, El-Alfy
TS. Formulation and evaluation of
antihyperglycemic leaf extracts of Zizyphus
spinachristi (L.) Wild. Pharmazie 2009; 64(2): 104-
9.

[18] Peluso I, Miglio C, Morabito G, loannone F,
Serafini M. Flavonoids and immune function in
human: a systematic review. Crit Rev Food Sci
Nutr 2015; 55(3): 383-95.

[19] Tahergorabi Z, Abedini MR, Mitra M, Fard
MH, Beydokhti H. Ziziphus jujuba: A red fruit with

\ ejw I"\c [PEL] |\Y’**|C—.~’L€ﬁ:)‘ 9 g}l’)})‘é qua.:}' MUAL‘}J

promising anticancer activities. Pharmacogn Rev
2015; 9(18): 99-106.

[20] Ghobrial I.M, Witzig T.E, and Adjei A.A.
Targeting  apoptosis  pathways in  cancer
therapy. CA: Cancer J Clin 2005; 55(3): 178-94.
[21] Fesik SW. Promoting apoptosis as a strategy
for cancer drug discovery. Nat Rev Cancer
2005; 5(11): 876.

[22] Plastina P, Bonofiglio D, Vizza D, Fazio A,
Rovito D, Giordano C, et al. Identification of
bioactive constituents of Ziziphus jujube fruit
extracts exerting antiproliferative and apoptotic
effects in human breast cancer cells. J
Ethnopharmacol 2012; 140(2): 325-32.
[23] Frank TF. PI3K/AKT:
downstream. Cell 2008; 129(7): 1261-74.
[24] Davvid AF, Honyin CH, Benjamin DH,
Shubha B, Lewis CC, Robert TA. The PI3K
pathway in human Disease. Cell 2017; 170(4): 605-
35.

[25] Santhi DK, Rajesh M, Wensheng L, Benny
AK, Pratima S, Hiltrud B, et al. Mechanism of
strogen receptor antagonism toward P53 and its
implication in breast cancer therapeutic response
and stem cell regulation. Pans 2010; 107(34):
15081-6.

[26] Castero-Rivera E, Samudio I, Safe S. Estrogen
regulation of cyclin Dlgen expression in ZR-75
breast cancer cells involves multiple enhancer
element. J Biol Chem 2001; 276: 30853-61.

[27] Kretzer NM, Cherian MT, Mao C, Aninye
IO, Reynolds PD, Schiff R, et al. A
noncompetitive small molecule inhibitor of
estrogen-regulated gene expression and breast
cancer cell growth that enhances proteasome-
dependent degradation of estrogen receptor a. J
Biol Chem 2016; 285(53): 41863-73.

[28] Hushmandi K, Gooraninejad S , Hoveizi E,
Tabandeh ~ MR. Growth Inhibitory and Anti-
Proliferative Effects of S14161 Small Molecule on
Hela Cervical Cancer Cell in Hydrogel Scaffold
2019: 132.

Available at:  www.Personalized  Medicine
Journal.com

[29] Hoshyar R, Jamali S, Fereidouni M, Abedini
MR. The cytotoxic activity of Ziziphus Jujube on
cervical cancer cells: In Vitro study. Cell Mol Biol
2015; 30: 61(8): 128-30.

[30] Guizani N, Waly MI, Singh V, Rahman MS.
Nabag (Zizyphus spina-christi) extract prevents
aberrant crypt foci development in colons of
azoxymethane-treated rats by abrogating oxidative
stress and inducing apoptosis. Asian Pac J Cancer
Prev 2013; 14(9): 5031-5.

[31] Jafarian A, Zolfaghari B, Shirani K.
Cytotoxicity of different extracts of aerial parts of
Ziziphus spina-christi on Hela and MDA-MB468
tumor cells. Adv Biomed Res 2014; 3: 38.

[32] Xu MY, Lee SY, Kang SS, Kim YS.
Antitumor activity of jujuboside B and the

navigation

Y4


https://feyz.kaums.ac.ir/article-1-3830-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-10 ]

underlying mechanism via induction of apoptosis
and autophagy. J Nat Prod 2014; 77(2): 370-6.

[33] Ahmadi R, Rahimi S, Ehteshamzad N. The
effect of hydroalcoholic Ziziphus spina-christi leaf
extract on viability of breast cancer cell line (MCF7)
and evaluation of Bax and Bcl2 genes expression

bb&uﬁ} Shd 92

level. Feyz 2017; 21(5): 406-12. [in Persian]

[34] Soliman S, Hamoda AM, El-Shorbagi AA, El-
Keblawy AA. Novel betulin derivative is
responsible for the anticancer folk use of Ziziphus
spina-christi from the hot environmental habitat of
UAE. J Ethnopharmacol 2108; 1(231): 403-8.

\ ajl.anﬁl*\‘ e)}AI\Vﬁﬂ%:J‘J A.J'P)}J';ld'é?; MU:L&J)


https://feyz.kaums.ac.ir/article-1-3830-en.html
http://www.tcpdf.org

