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Introduction: Testicular cancer is one of the most common type of cancers to affect men.
Medical herbs are increasingly considered useful complementary treatments for cancer. The
aim of this study was to evaluate the cytotoxic, antioxidant, and anticancer capacity of Melia
azedarach L. extract on testicular cancer TM4 cells.

Materials & Methods: The TM4 cells were treated with various concentrations of leaf Melia
azedarach L. extracts (10, 25, 50, 75, 100, 150, 250, 750, and 1000 pg ml™") for 24, 48, and 72
hours. MTT assay and real-time PCR were used for the evaluation of plant extract cytotoxicity
and gene expression (CAS8, CAS9) analysis, respectively. Anthocyanin content and DPPH
radical scavenging activity were evaluated for the antioxidant potential of plant extract.
Statistical tests included one-way ANOVA, which was imported to SPSS V.18, and the
significance level was considered less than 0.01.

Results: MTT assay results revealed a decline in live cells with increasing concentration of
plant extract in a dose- and time-dependent manner. Cell viability was significantly (P <0.01)
reduced, especially at a concentration of 1000 pg ml™'. Also, the CASS8 gene expression was
increased in TM4 cells treated with bitter olive extract at 174.2 ug ml™ concentration (I1C50),
whereas the CAS9 gene expression was decreased. Moreover, a higher DPPH activity and
anthocyanin content were found with increasing plant extract concentration.

Conclusion: Ethanolic extracts of Melia azedarach L. have antioxidant activity, which could
significantly inhibit the proliferation of testicular cancer TM4 cells (A549) by inducing
apoptosis and CAS8 gene expression. Therefore, it could be regarded as an additional
treatment for testicular cancer.
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Introduction

that different parts of this plant contain a variety
of bioactive compounds such as phenols,

Testicular cancer is one of the most
common types of cancer that affect men.
Genetic changes typically cause this disease,
making the identification of genes linked to
cancer development crucial for finding effective
treatment solutions (1). Common cancer
treatments include surgery, chemotherapy, and
radiotherapy (2). The use of chemotherapy has
become more popular; however, the excessive
cytotoxicity of this method causes undesirable
side effects (2). Medical herbs are being
increasingly considered a useful supplementary
treatment for cancer (3). The bitter olive plant
(Melia azedarach L.) belongs to the Meliaceae
family, and phytochemical studies have shown
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flavonoids, alkaloids, tannins, saponins, and
terpenoids (3). The aim of this study was to
evaluate the cytotoxic, antioxidant, and
anticancer capacity of Melia azedarach L.
extract on testicular cancer TM4 cells.

Methods

This research study was conducted in May
2022 at Danesh Alborz University. First, to
prepare the herbal extract, the leaves of the bitter
olive plant were dried in the shade away from
direct sunlight and then ground into powder.
The dry, bitter olive powder was soaked in 80%
ethanol for 24 hours on a shaker. Then it was
filtered using Whatman filter paper. Next, a
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rotary device concentrated it, and we stored the
resulting extract in a refrigerator at 4°C. The
TM4 cells were treated with various
concentrations of leaf Melia azedarach L.
extracts (10, 25, 50, 75, 100, 150, 250, 750, and
1000 pug ml™) for 24, 48, and 72 hours. MTT
assay and real-time PCR were used for the
evaluation of plant extract cytotoxicity and gene
expression ~ (CAS8, CAS9)  analysis,
respectively. The comparative CT method was
used to calculate the relative expression levels.
Anthocyanin content and DPPH radical
scavenging activity were evaluated for the
antioxidant potential of plant extract. A
spectrophotometer measured the absorbance of
the reaction mixture at 530 nm to determine the
anthocyanin content of the leaf extract. Okoh et
al.'s method measured the DPPH free radical
inhibition capacity by adding methanolic extract
to DPPH  (2-diphenyl-1-picrylhydrazyl)
solution and reading the absorbance of the
samples at a wavelength of 157 nm (5).
Statistical tests included one-way ANOVA,
which was imported to SPSS V.18, and the
significance level was considered less than 0.01.

Results

The MTT assay report revealed a decline
in live cells with increasing concentrations of
plant extracts in a dose- and time-dependent
manner. Cell viability was significantly (P <
0.01) reduced, especially at a concentration of
1000 pg ml™. Also, the CAS8 gene expression
was increased in TM4 cells treated with bitter
olive extract at 174.2 pug ml™ concentration
(IC50), whereas the CAS9 gene expression was
decreased. Moreover, a higher DPPH activity
and anthocyanin content were found with
increasing plant extract concentration. The
destructive effects of anticancer drugs such as
cisplatin are well known, but medicinal plants
have fewer side effects than chemical drugs.
Therefore, many researches are being carried
out in order to use their natural metabolites in
cancer treatment as a complementary treatment.
The aim of this study was to investigate the
cytotoxic and anticancer effects of bitter olive
plant extract on the TM4 cell line in testicular
cancer. The results showed that bitter olive
extract in different concentrations has dose- and
time-dependent cytotoxic effects on TM4
testicular cancer cells. So that after the
toxicological test, it was observed that the
percentage of cell survival in the doses of 500,
750, and 1000 and in 72 hours was significantly

reduced (P < 0.01). It seems that the
performance of bitter olive extract depends on
the dose, and it was time, and with increasing
dose concentration, the survival time of cells
decreased significantly compared to control
samples, and the 1C50 level in 72 hours was
174.2. Also, real-time PCR results showed that
the expression of the CAS8 gene went up in
TMA4 cells treated with bitter olive plant extract
compared to the control sample that wasn't
treated, but the expression of the CAS9 gene
went down significantly (P < 0.01). Also, the
amount of anthocyanin and DPPH radical
scavenging activity went up significantly as the
concentration of bitter olive extract went up.
The highest level of antioxidant activity was
seen at a concentration of 1000 pg/ml for both
indicators.

Conclusion

Ethanolic extracts of Melia azedarach L.
have antioxidant activity, which could
significantly inhibit the proliferation of
testicular cancer TM4 cells (A549) by inducing
apoptosis and CAS8 gene expression.
Therefore, it could be regarded as an additional
treatment for testicular cancer.

Authors’ Contribution

Conceptualization, Methodology,
Validation: CT, NS, Formal Analysis,
Investigation, Software, Resources, Data
Curation, Writing— Original Draft Preparation,
Writing— Review & Editing, Visualization,
Supervision, Project Administration, Funding
Acquisition: CT.

Ethical Statement

The study was approved by the Ethics
Committee of the Danesh Alborz University.
The authors avoided data fabrication,
falsification, plagiarism, and misconduct.

Conflicts of Interest
The authors declare no conflict of interest.

Funding
No funding.

Acknowledgment

The authors of the article are extremely
grateful to the Department of Biology of
Danesh Alborz University for the approval and
support of this study.


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

o0 (onlis 1 o 9 ObSuinila ki

VoFY-fYYA P-ISSN
YOAA-Y\Y0 :E-ISSN

JIUMS

08, » &l ygh ) oS b 3las S ywid g (Jolw S (TS ylgo P (owy y
O (w1 5T Cadled g 4dw b gw 30 TM4 Sk

' Solo s MY _adei g

Q\_ﬂ\ ‘Q{)_}é g)_)..” u,f..ﬂ: aliﬁ.}b 56".«.1) C}l& oS il qu S ) o};‘
blﬁl cb\,@} ‘;9‘).)‘}; a'.{i.?b¢@«u_j (‘,Jf— e-&.ﬁl}ﬂf\:?f}l& e}fr

ouS

alio OleMb|

@b):olyq@ggh”l::ﬁ)lfaj;fl.C_,.wl[)lg,g-j.»k:fu):Q\:f")l:ﬂ)zblbj.»d):dwuﬁalbﬂiudﬁa
Coaor 3 oo BT ¢ Gl il Gl a5 O0ln sl o 535 30 (S5l oSBT 208 (6l 5 JaSa
25 TM4 Jlu s, » (Meliaazedarch L) sk o 525 ol8 ot

o )bas (il S Ble L 5 TMA 4 0 o J o 335 25 0505 oLS J 51 5 5lae Ags 51 g 199 9 Slgw
e S g Sl VY 5 FA OYF ke ) 2l e 3 0 85 S0 Veen VO (YO (0D Ve VO Br YD )
T el 5 Real-time PCR iy, 51 eslizul L CAS9 5 CAS8 (ladss (oo O MTT i) Lo 5 ad sh Sleoki
AT 0505T b s Calgs 5348 oy DPPH 15T JISSsl5 Hlge 0l5n 5 il 55T (sl smmn gy 2 b Lao sl STl

A oo 54 525 VA 40 SPSS VOL18 1 58le 5 L 46 eSS bl

Ol slad sk Calisen S Ble 53 &5 0 85las 30 S MTT i o by o mlss 100 5 (S4Bl
05 5SSl 53 I e by Hlga doys p SYL S (5 sbas e,15 Dl 5 535 4 el s Sk S ST iy
WY Clle s olE 6 lae Lodks Hlas TMA (slad gl 53 CASB 35 0Ly (pioman $(P<0.01) s 5 ocalie 2 Lo o
b 55T (Gl gme copl s 0sde 3l 0L (55l sme [2alST CASO 5 0ly Lol 6il3 Lol 31 J 87 & s 4 S (IC50)

b i oylae Chle 5l 551 L DPPH 3T JIS5sl, Hlge Ol as

03 0t 31 9 2V Jomilly eS| BT b (ls e a5l 0535 ol 8 5lae (s plal 1 (6 5 4R § Sy
55 O s 3 5 53 JoSe Oleys Ol gty L1571 0 CASB 05 0l L2l53l 5 55 6T GWIL 5 5505 aay Ol (slad sk

MTT 05 Oly cady Oy 55 0535 (Sl soilg

gy i g4

VPO rYe el 5 b
VEY Y il 99 b
VY PNV i gy R 0b

VE A0 LT G 56

J Gl Ok 95

5SS

cdS il Au._.»l;..'h G o}}_f
Sl ozl [y ()_Lc
Ol sl ecpssd sl

Email:
tofighi86@gmail.com

T GMenST ST b 5 4y Ol e 53 TMA 53, 5 5l 0525 oS 55k Gl s 5 o 2S5 S8 jlgn 1 () 2 S B3l 5,8 b 5 1!
YA-FAPYQ) O 3T (o3 S ol ol alos

BY _NC QL?M}.‘ © uﬁ}oy (“)LJ.‘ é-“‘)—’ fbl‘: olSiils :J':’L;


https://orcid.org/0009-0008-2311-3880
https://orcid.org/0009-0007-1161-3186
https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

g

b et s ol 35 SuiS lge S ) p

5 ST BT ST 5 bl (g y,bs (o STLS
Bl sds 518 oS ) 5l eSS g
Baas Ol (el ki bl Tt 8 STt
M. azedarach olS" I sl idw ¢SS 5 g (laclad
ol Sl Jsk (slaes,y dali..’:.ib)'T Lsl,s s L
(B) 355 (6 it (gla g 2 4 S WOT Jos S 55l &S
5 S 5 s SBT gy G ) ) O3 50515
sk 33, » Melia azedarch L oS & lae b s

by 959 g0

P BY o Clgus)) ys o adlae
las ag @y el w8 el 501 s ol
e P IBIBT LR I TS oS S, (aE
233 bl gty s g 0l ST il )3 Ay 5
e YO0 3 i g5 oS 3 5l S0 ie ks S
ol St 69y el YF Soe 4y oy A J 51 2
Fsles 5o dloxse 53 Celu VY Oods 4 & gunnilows g A&
JE 3l bl b e 5 3 8 (5156 51 & b B s
Sy oBas Mgty OT 51 oy s 2 aily Sl
Gﬁui?)a?ébz);ybé)Lﬁj&fQ)yﬁ}ﬁ
GLCble I iass ol 55 ks 8 (6l iy 51 S
055, Ve VO YO A0 Ve VD DY YO )
A oslizl G 0 g5 85kae 3l ) e s

Sobeosy S Jhe LIS Gl SRasn ol o
KL STMA I 35535 5 e3lised TMA aiy Ol s
Loes Sl adsho S8 (6l S g sl sl sho
pensterp Lo ys ) (sl 5 s S esliel RPMIL6040
PV sles 53 T25 ¢Sudls s bad sh . wlFBS sy Ve g
43 A0 5 o S dnSlgs o3 O L sl S Sl iy
Al esls CiS S by

Ao s 4 glaws ¢l (e Can) MTT s
258 il AL las b Cod e Slest
3ol o 4 S Lo <SS 4 shos O sl 5

5Ll s Sl YF oo g b aid; 6148 Sl s

oo

relrn 53 po5S p Jlo o S 31 S O
S5 S 3 5 obe ol Ygema 5 el Ol
S bl e 0] (F gl ele pen 4.l
Sotas o2l Oleys 53 oLy Kaly (8L 55 sagr 28 Ol
S e

33150l 5 a3V b 4y O e
Ol 010 Ol 53 5n 55 (n Fls 5 355 o0 Jald Ol o
53 o3 18 5 sbay ain O w5 el (JLa B 610)
i 53 595 pAYL L el Dpline s Calies bl
Ereonl 265 o Slb BT 530S s S5 5 L)l
ooy 5wl 5l o sladle s ady O 55
35 ol el o3l 13 56 o 1y Jle 10 1 VL s
0556 lodb 3 84S slom | IS Sl et oS ol Sl
() Gl oy gLl Ol 1 Oleys 5 55 o

Sl oo ek Jold O e il sladle)s
oo 38l o1 5 sty 9 Sleyd et >l ASle
& G Covm il s b eo)ls i 2y Sleos
L) esder sl (Sl (25008 g ras 0nl )
3 g sy Jlm 53 S s 5 3l Wl 0 255 ol
S s S o8aws (sla s so Sl SIS dler
O Sloys cand Sl eslinal AS lge 55 15 Ol sl
b 6ol ad sk 3 (g gl gl sl sl
(V) njfun

Lol Sleos slediss 85l G al ol
b ooty 0SSl eslinl dasjl S Sl ole
Melia ) b 0525 olS ol (515, S ks ol
3 e 0) Jula (Meliaceae 5,5 4 ke (azedarch L
Ot Ay 5 815 (g 00300 €8 ) 5 Sl 6.8 OVO 550
(stloast 58 (Sla gy 355 g0 03l (e b 3 olS
glsl s oSyl Calies (gla_y3n 45 Sl 0305 Ol
b JISIT el 555506 clad 55 e g 5 Jlob LS5
e () cul by 5 begale dast


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

Real-time »&zws s RealQ Plus 2x Mastermix green
3 o= o~ -( PCR ABI-USA ABI-StepOne plus
melting curve Lo 5l etaTmwsay SleMbl ¢ Jo-l 4o OLL
oleT sty lajlosel 5 Ao quyp osd (gl b
Sk S ey el OAE bl Ll
5 dwlbee  Ct osde oleTlwsa (glaesls
sdeReal-time PCR o sziee (6 3JUT (sladlslae olul
.Lé 4.ul>s Foldchange

S 2 oskas il 5T (ol g ot ) litn
bylsee Sl 5 3 8 eslizal () OLKes 5 5Ls i,
oBows Ly gagl O mpdb s 2S5
R BT P P R = Ty
A ozl s 55T 3,1kl s a5 3l ¢ a5 55 90 5 lae
055 5l 5oy 4 DPPH 53T Sinl) Hles o b tamin
53 VIDPPH Jglous 4y I slia 5z 035 311 Ol 5
53 e ol 0Nl 5 (ot b SV s
SIS slgn o b (V) ik plasil 20 56 VOV 7 50 50
A0 OT 4345 Ui awloa 5 il Sl 03lizul LDPPH 13T
Ssad o Oljen Do pae AL 5 J S e Ol 5 2
Sl

CPSCsl; Jlgs b = [(A0-AL)/A0]X100
(Ao y3) 5157

5 SPSS vol18 ,lle i Lo 5 il (Zulg 5o
8LeSs by T 05057 L o Sile Lalis
L 55 s se5 (P<0.01) L w54 o5 ANOVA
o3 8 s STl

o9 R Slddl
S g Sleois A3 4 by e il
G5B e Calises lacbile | ods Hls TM4 G,
4 oo TMA (slad ) V 65l S5 55 &b 0505
Sl oy Loy ¥ B Y 5 ylei (glals gad 5 (SN oS
2 EE O Il slas (il slaclile L TM4
ol gl sddiosls Gl (Lol VY 5 FA (YF S

qkwéugﬁb)séb&ﬂjé)L&amTwsqciw

S s ad gl 623 5 13 (OlJT Memmert) 41> CO2
O e lale b gy &K Sl e b g oy $Sal
055, Sa et VO e (YOr (D Ve VO B (YO
YF 51 g L3 8 e b 055 5l b2l e s
Lo s )y e Sl 0w (ol VY 5 FA
e Salr 24 5 35 Jb Sl Jils oS
5 lsl oy Vo Oy e MTT &K 20y oo
SIMTT 6Kyny5 oske s 8 45850 ol YF Soke 4,
A S Ve e Salr a4 b S beSalr
oKews I oslizel b e 38 Ll DMSO
A e s (S oIl Sl ey Y a5 5K
el 03 5 il 3 s 5 S Snly | Saly
Sleoy oz BT Gty gleodis Aoys 5 5 S
Aas e OLE 1, 1C30 sue
b CAS8 CASY  (slads Ol (5,5 o3l
N dsnls S o RNAZ saul il el 55
b8 5 A 5o 5 w38 el TMA (lad sl
SMOBIO .S jIcDNA e (gl .3 45 L.LCDNA
A o 53 . 03lazul (01 G SMOBIO 57,5 jlediiags)
Ok Oljr oot Jsbateas €DNA - e plwil 51 ey
Real- time PCR xSy 31 Jglwys CAS8,9 el
é\j,.\&«éfﬂy@@jgbquZM 05 5 eslaul
5 438 8L sNCBI sl 3l CAS89 (slas;
b el b slasldilinl alul , bisge sla el
Real-time PCR <SS (sl Gene runner 3l
)l elp CASB 0F @l As ol
Soss sl AGAAGAGGGTCATCCTGGGAGA
o= 4 35 TCAGGACTTCCTTCAAGGCTGC
yleye ety CASY 0 Gl sp
5535 sl s GTTTGAGGACCTTCGACCAGCT
b yliee (CAACGTACCAGGAGCCACTCTT
A3 S VP e St o 5 Sa Ve JAEPCR 25T
AT R/ (S TP B A PNV TS PP SN
AMPLIQONII =.5) 55 cDNA 1)y Sa ¥ 5 H20

VEY 3T/ 31 (S ke ol alons


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

Y

b et s ol 35 SuiS lge S ) p

Real-glaasl ulul 5 3§ eslizal Celo VY Ol
Sles TM4 glad g ;5 CAS8 (35 0bs O e Time PCR
okt e U8 & ity Comd 3l 0505 oS 85l Lot
P<0.01 ;5 jls_sxe [2alS CAS9 0 0l Lol uils il 33!
sl ol

STl )y 4 by glaadl pman
5 ol 5T (gl g ol 5 055 sleeslas ST
SIHIA 5V slalssas 53 DPPH JIKsl; lge Clleb 55
2 5 Gl ST Sl gome a4 555k 4 ol 03 S
wyles chle il L DPPH JKsl, Sl Cdle
STl S 5505 Gl PLO.0T 5 s gae ol 3
Sl > ol 55T (gl gen o - S5 sae SlALST|
A ke 530558010 ke )3DPPH UG slge
s es

JES 55 i CBIE) Bl o e e ST (515
Caow Oloj CsdE 5 ke 151 L oS (6 sbas (o
Aoys oW Celu VY S FAYF b ous iy o0 Jee
83y S sl 53 (P<O.01) Lls s L) lge
2 pS s8N s VO Gkl y3 e TMA
Slyes S a5 Slie g i3 S odalin 2 o
a5 by pp el sty ol ¢ piomad .ol Sls ore Soli5
3 jaMTT Cs Lo g4 3295 3l odeT S 44 1C50
Colu VY 55 s YWEF & Colu FA 3 FYA/F 4 Csl YF
ey WE/Y
CASB 5 CAS (51805 0l s 40 by o gl
&b 05 obee Lol b TMA b glad sh o
Solod (sla s goi 53 opd (sla gmeie 5 F 5yl i3 g 3
solae J1dad; Oly wy Gl el adliosls DL F 90
IC50 & b ol o 53¢ 55 S VAVF Cllo b alS

D (a5 @ o TMA clad sl ) 0 5k0ls IS5


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

100

0 10 25 50 75 100 150 250 500

750 1000

(duoy0) Joluw e eddy by
= o I
= = =

(]
[=]

(ng/ml) chite

C,&L»\'\‘Qmjséibﬁjéjulé)W;ﬂﬁuéhwl{TM4 Sbokis Aoy ) oyleds Hldg0d

100

0 10 25 50 75 100 150 250

(2oyd) Jolw Slooudj o ys
& 2 ®
] =] S

[
[=]

tn

00 750 1000

(ng/ml) &l

el FA QM,;@UQﬂ;QleZJWJbuéuprM4 Sbeokis oy Y ogleds Hloged

100

80
60
40
20 I
0 - E o
0 10 25 50 75 100 150 250

00 750 1000

(o,0) Jelw loouiy duoyo

th

(ng/ml) il

Cela VY QJAJJ'CJJ'&):{‘}QJ}}U‘Z)LA_GJJJ&ALSBCAW\{TM4 Sbodi; Aoy ¥ oled 18605

VY 3T/ o3l (S ke oSl alone


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

M)

el ds 5 I 55 TS jlee J1 )

=0

Jﬂpwmébbﬁjgjbéngo&)w‘_;l.cad}gj):ﬂjlgwlf)/\j\:.»lfq‘bjf‘_;Lbbj;')l._.g)léyi.ié)h:e)lé}oi

O3 ol ol

12

10

Control Caspase 8

Caspase 9

bl 80 L1 L] =] 4 85 s a7 Ba

Caspased 4 by ,n w3 owa T 0slods 510905

B

)



https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

2
1/8
1/6
1/4
1/2

1
0/8

(mg g1FW) pilowgisl glyione

a
ab
0/6
0/4
0/2 i I
O ™
0 10 25 50 75 100 1 750 1000

50 250 S00

(ng/ml) oL

J’.._Jg;:.oﬁpfbg_.ahn G éu&&):ébojqj;ﬂé)w&gp}:ﬁdl}wye)h&)h}’n}

90
80
70

DPPH of3| JGoly Fusis ;lis sy

a a
60
50
40
30
20
10 i
0 -
0 10 25 50 75 100 150 250 S00 750 1000

(ng/ml) cdals

05 S pisbas i e oS5 Sa Ve B sla e 53 DPPH ST UISGsl, Slee do s A 03led 510905

20150l 5 553 4 sl s (J s o ,ET TM4
odalin i G o plrl Sl oy 555 sboy
S VO B glaes s sk el Aoy S A
351 48 2alS (5 St s ooy Celu VY Dlej 3 510
solae 3 Slee & ik s Ol s cpl ol &
5595 ShlE LI 555 0l 5 550 4 el s U 055
Sl (J S Gadsel 4 s Sl Slee Ol
¢35 WF/Y Sl VY 55 1C50 Ol 555 Iy (515 gine
ISy Sl b 55 ool T (slgmn (impan
Sigme Sl el O g5 6slas Lle 2055 L DPPH
93 8 53 SISl ST Clb ST oS g ) sboas eols O

S 5 domid § Som
e Qe Ol juds Glag,ls o pu KT
b b 2913 QLS Lol 6l olba s ShelS” 50,
3 coonlil (s S eS ol gleed slag)la
b s gt Sl eslinal [ ghien (godae Slids
el db- )3 2o Oleys Ol gt Olb u Oleys 5o T
5 S Gt T )y addles ol 5 Ooa
P TMA S ss) 5l 0525 olS 8 )las Gt
055 skas oS ol Ol Jhagly opl ml o g iy Ol o
83 ady O ad ey Caliee Glaclile s &b

VY 3T/ o3l (S ke oSl alone


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

fv

b et s ol 35 SuiS lge S ) p

bel2 g5 ol T 31 s (MCF-7) Ol Oy Jshos
RIS sl Ol e pl s 8 plwl BaX
4 i Sl3 520 S lad gl Glaoki5 Ol 5 e
() ails J 287 lad ga

s et OS5 S g5l S e
2 S ) ol Sl 515 sl 8 8l
Ob s 53, sdsle 53 CASPY 5 CASP8 (clap Ol
iy olee 1 Vel J g5 sl 4 513 QL HT-29 o0 S
B b 10 O e b3 Gad s ol 5 1SS
35 1) 5susT 5 5,5 CASP9 5 CASP8 claoss ol
Cogn 3 &S o s HT29 Sl Olosgs (slad sho
OV 358 0 gole Glad sl O G o s (2alS

s (Trifolium cherleri) Sl J jaus olS 5 lae
B 5 3513 ABA9 Johass) 595 4wty oo S
sl O3 OW i3l edas Olis Real-Time PCR
slas wyp b comomen (1Y) Cul CASY 5 CAS3
e (Moringa oleifera) e, £ oS 8, J gk
Ob o gladshe SLyla5k o se ojlae ol & Ad
Oy 8131 ks Gy b 51 553 0T WL (MCFT) Oty
(W) 53 & . CAS8 p53 Bax slais}

0l S5 Slallas b guen 35 bl dallae s
Sladshe 53 55T B b &b 0 oS §slas
o bl oS oyba (BF) Cils TMAdss Obs
b o s Ll 5 A SLlS” 05 0k Sl 31 Yozl (s
(b ) 3355 Jsbe 53 gl GlaSklS sl Ol
Ly 5l s AS WITMA 55 S o lad sk 5515 53 0T
ol (6,8 sl Gl (sl s ) 5SS

b 05508 8 las (i oyl sl bl
o 353 @YU el ¢ SISl ST Sl il s &
ol 9 55 e T GWIL 55,05 ads O w sad b 05
Se 3 JoSKe Olays Olgea Llg e CAS8 0 Ol
s Olge JS 00 ol 050 @5 s Ol e
Ol Sl el bl 5 0 )3 Olgea Jh O 8 3 8
WL e b opl 51533 5 A 5Lals wile ¢S5 g T S0

g A ke 03 8 S e e s sl

b eS| BT Sl B Ly & e b
Shekiy Ly, SalS Olg o ejlee bl 2l
2 eS8 e la bl s o5 g4 TMA (slad
Ol 5 3LT G dSosls e 035 gl 1y s
23 e 0 las SIS ST e

CAS9 5CAS8 slad; Oy poman Gaios ol 5o
Slas L oodd jld ads Ob,w TMA Gladle s
Lls jIReal-Time PCR s plowil g1y s 56 0 555
S WEIY Jldie b a8 us 8 oslid el IC50 72

CASB 05 0l Olje 035 SV Sdins 0L il
05 0L Ol 56 TMA glad s ;5CAS9 () 4 Cd
St e 4 55 0 55 b ok jlag slad Jlw CASO
sopr aadly ). Z3L fal el e glad g 4 Lo
D5 oS Silae 3T 55y el plowil ity Slllan U
V)l G o sl s 5

5 AL Ty 4 e Sl
illas 53 .l wtls, QWS &y sylas Sl el
Globe L Gulul Jsbo Conn L5 Gl lis
33 el VY 5 FA Y CueaMCF-7  (slad sho (s ke
@l 5 B8 5 el ke I il S ble 5
) 5 0l 5 593 4 sl Sk 5 e b Ol
DAL 539 Cela VY Sl s doo 53 V4 i Ol s o 208
rmen 3L I 55 e B e cale e il
25 Sols g il sasolis Real-Time PCR mb
ol s 2 ol Blke bl 51 e BIM 05 0L
ol le s K § g 13y 5 0 5 5
S AT 05 0l RIFIL Oy S o STl
Al b wds 6T Wl sBIM

3 byhas ES 5 g BT (6 Ko adlllas
Ob w slad s, (Urtica divica) « 8 olS J st s JS°
G Ol jon 457 A5 0313 0Lzs MDA-MB-468 55, &
iay3 oS 5 jlae S ks BT ¢ iomen (3) 550 553 5T

85, 5 > 3 (Artemisia turcomanica) .S 5


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

55y b adshe L) Jials Eel L5 o s 0T
13101 or 03 78 Do plonil b oyl 6355 TMA
25 osliul g 8 Sl wds (53,05 S Ol siea ol
ST ol

03 5 5l wls o S AT o€ ds 5
ol ploil 5 G (51 o750 s o s
Lyl Jw@ﬂ'ﬁjj.\i? elilazals L;;Liw anfllas
&b pols

015 Oy 08t 5 Lo g ils )l &5
R
b cobs

P I I B PR
Sloann dbus 4 5 5 Sl b g 68
o 68 oy s ks i
Qb W g8 o5 5lie

5 3l el (g slgihe (hagh cpl 03
S S Hlaal gbslesl 5 AT Jol e da i,
T o 5 (55T pmr o plonil sl S 5 b 5
Sl g 5 SNl lie 5 i 5 daosls

3 S ol b5 ¢S s

VEY T/ ol (S ke o831 A


https://sjimu.medilam.ac.ir/article-1-8300-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

¥4

b et s ol 35 SuiS lge S ) p

References

1.

10.

11.

de Vries G, Rosas-Plaza X, van Vugt MATM,
Gietema JA, de Jong S. Testicular cancer:
Determinants of cisplatin sensitivity and
novel therapeutic opportunities. Cancer Treat
Rev 2020;88:102054. doi:
10.1016/j.ctrv.2020.102054.

Ross RK, McCurtis JW, Henderson BE,
Menck HR, Mack TM, Martin SP.
Descriptive epidemiology of testicular and
prostatic cancer in Los Angeles. Br J Cancer
1979;39:284-92. doi:10.1038/bjc.1979.53.
Dias MC, Pinto DCGA, Costa M, Araljo M,
Santos C, Silva AMS. Phytochemical and
Antioxidant Profile of the Medicinal Plant
Melia azedarach Subjected to Water Deficit
Conditions. Int J Mol Sci 2022; 23:13611.
doi: 10.3390/ijms232113611.

Azarnia M, Kamyab S Z, Mirabolghasemi S
G, Saeidnia S. Effect of hydroalcoholic
extract of Melia azedarach L. seeds on serum
concentration of sex hormones in polycystic
ovary syndrome induced in female wistar rats.
Feyz 2015; 19:111-17.

Ervina M. A review: Melia azedarach L. as a
potent anticancer drug. Phcog Rev 2018; 12:
94-102. doi: 10.4103/phrev.phrev_41_17.
Diaz C, Purdy S, Christ A, Morot-Gaudry JF,
Wingler A, Masclaux-Daubresse  C.
Characterization of markers to determine the
extent and variability of leaf senescence in
Arabidopsis. A metabolic profiling approach.
Plant  Physiol 2005;138:898-908. doi:
10.1104/pp.105.060764.

Okoh SO, Asekun OT, Familoni OB,
Afolayan AJ. Composition and antioxidant
activities of leaf and root volatile oils of
Morinda lucida. Nat Prod Commun
2011;6:1537-41. doi:
10.1177/1934578X1100601032.
Shakhseniaie M, Nikoonahad Lotfabadi N,
Haghirossadat F. Effect of Rosemary
Essential Oil on BIM Apoptotic Gene
Expression in MCF 7 Breast Cancer Cell
Line. JSSU 2022; 30:4452-61. doi:
10.18502/ssu.v30i1.9100.

Nikoumanesh S, Asgharian A M. The
Antioxidant and cytotoxic Effects of nettle-
leaves (Urtica dioica L.) Ethanolic extract on
the A549 cell line. NCMBJ 2017; 7:27-34.
Keshtmand Zahra, Seyede Narges Naimi,
Ardeshir Hesampour. Anti-cancer effect of
Artemisia turcomanica extract on breast
cancer cell line (MCF-7). J Mol Biol 2023;
15; 47-54,
doi.org/10.1016/j.nan0s0.2023.101030.
Banitalebi Dehkordi M, Zia Jahromi N,
Sazgar H. Study the Effect of Eugenol on
CASP8 and CASP9 Gene's Expression in
Colon Cancer Cell Lines HT-29. J llam Uni

12.

13.

Med Sci 2019;
10.29252/sjimu.27.5.85.
Mirzaie A, Bagheri Kashtali A, Sahebjamee
H, Noorbazargan H, Rahmati H, Sadat
Shandiz S A. Phytochemical composition,
antibacterial and anticancer activities of
Trifolium cherleri extract on lung cancer cell
line (A549) and analysis of caspase 3 and
caspase 9 apoptosis genes expression. Tehran
Univ Med J 2017; 75:343-9.

Mohd Fisall UF, Ismail NZ, Adebayo IA,
Arsad H. Dichloromethane fraction of
Moringa oleifera leaf methanolic extract
selectively inhibits breast cancer cells
(MCF7) by induction of apoptosis via
upregulation of Bax, p53 and caspase 8
expressions. Mol Biol Rep 2021;48:4465-75.
doi: 10.1007/s11033-021-06466-y.

27:85-96. doi:


https://sjimu.medilam.ac.ir/article-1-8300-en.html
http://www.tcpdf.org

