[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 ]

[ DOI: 10.18502/ssu.v27i6.1602 ]

WWAA/Y o) :edl yo & b O3 (Bgo st (S pole oL Lhdgf oole alo

\WAABIY: 0 p g & ,6 VWA 592 50 (il 0 )loudl (pidd 9 S 090

39 Survivin g BCL-2 {TNF-a (BAX (FAS ¢ BAK 539891 sy 5 e g
B a5 551 a8 (MICF-7) st i slogion 5 507 10 Ik
¥ 55 gLt

o, B . ¥ .Y R C \ .
9las dlgp ¢ (2Lb wdl o (gyuas Hpade o (Twgd wle ¢ Ladl Ll

2y, Ao
sl Kl sl eolaiul a0 asjle pl a4 (b il o U5 Gl o by ey o Jals 5 S as b s deude
B (oS5l il andllae ol )0 090 0mps Slgld 4 gyl lee 50 oo 090 5 alin ias oy 4 ly lls Sloyo
MCF-7) Ll by duw)lsy‘ﬂ sl ol o Survivin ¢ BCL-2 INF-a BAX FAS BAK slays ole » SsS skl
Olore 4 a5 wilioe usdisl upTsTSlSliw] pgons 03lgls I Garellys gae (eSSl B (ronS gig 50l (28,5 )18 (o 09
5 e 3t e (sl Jol plagdl b7 L ol 5 e 5,

Sladshs wd plxil 3,5 4 s aoly (ol Sl5T oSl (555)5iSTsm laniod S50 )0 2y Sjgo & aslllas oy 2 09
PCDNA3.1(+) 5 (<S5 5g3) PCDNA3.1(+)-seb (slooodly alwgas Vv ev 1 olS8go] B xs 5l oolawl L MCF-7 oo,
$ay0,8 bl G418 S gm 251 600 pg/mL sgime RPMI-1640 bl Luoes 45 it by g diad gl i (oS yigi pul)
Real Time- ;U1 & ,b 5l oo el 5 sloJoko o Survivin BCL-2 INF-a BAX FAS BAK oy ol ol (o
SPSS Inc., Chicago, IL; Version |58l 5 3 b 5l cosgonl - 5 Q}A}T 5l eolazwl b Lg)LJ )'iJL;’I 8,5 18wy 9,50 PCR
85 8wy 0,90 Excel 4l p i o0 916

21y sl S0 ol ot 5B sl (I3 il B e 55,51 8 el ) 31 S 31 ol bl s sl
0,5 caslive INF-a BAX FAS BAK sla )i slp o)l sre lo (iolidl aSIl> o aes o oss MCF-7 oo, sla Jolos
P=/-YY) ols Hlas JaS 09,5 b awslae jo l, als gl dmo yebas Survivin BCL-2 sla s ylo

75 B 3 iy gt 155507 o Jolos rlas 3 255 ey 1 Solan Sl oo (oSS oheblid B Sl 106 5 e
5 Jr=S 50 o 0l 3l o sl oo (Sliiod aben sy o0 S5 4 10 alon S5l e 5o o lag Ol
Db alsle sezg Ll ling Glegiw,Sgiol Loy

Survivin BCL-2 INF-a BAX FAS BAK MCF-7 (jgu0] B S gig il ¢l oyl o 1 guadS slaolg

9 BCL-2 INF-a BAX FAS . BAK 901 (5 ol yudi alyy 5)sliS caaml bl gaie (g )0 b siwgs d)lo Lasl 18l
pole olfasls cimgh (sole alxe . 595 ghudlin] B (oS g7 g 55l aewy 43 (MCF-7) lwsl oyl slogiamw 59501 sloJoluw yo Survivin
NEYV-AL :(F) YY YA 03 Sgao ol Sy

Ol e paog o golhanl 31T 0lK31S ¢ sy 319 ¢ J9SU g0 — Ik 83,5 ¢ 9S50 — ok owlidiamn j sramades (52553 (S9ouiils |
Ol 35 s cigollnd ST oS85 3,5 rgs 3 05555 5 i 35 po ks —F

Ol Ol 5 O 5 (oS g poke pltils (S iy 2SS ((oSulb 3y S 09,5 plos Sliasl V¥

Ol pebgs gallanl 31T olEtils ¢ pgubgs 3519 ¢ JoSho — gk 03,5 ()b Sbiwsl —F

Ol el ad) WOWS (S pole oIS oSy 038315 o JyShe oo Sl S o (oSl jy ] 29,5 sluils -0

P11 1ASO) : sy (G950 < abbasdoosti@yahoo.com : Sog i8Il G = VI PFAFAAY 100l £(U gkuano 530wt 93)%


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 ]

[ DOI: 10.18502/ssu.v27i6.1602 ]

S5 sbdliwl B (rnsS g7 g il aliws 1 gsi ol 6o o35 ol i

Sl oY Ot sl el GBEL e i lb olb Gl gl o s
VA wigd plolid (iRl 5 S5 Slojo laghy,
oo xSL il oo aie ol )0 058l slaayuilS 5l la s 2L
alox 5l (69,8 4 yamise sl She oo Lo Lds a4
5 Sogegs S8l 5o Jlid 35h 905 polatSl (T lun
Sl gty ple Gl )o oad JyuS Coen obx
Sheslainl Gl () il oo Glohg Kl lyls ol

S by w3 e eaidS g (npmls
il Ol 5o ol cedls saiS LS5 else G et
slice mesay ladslo o ) a8 Cosl (ko Gy Gl oo
5 2B Jodll oSe crge a0l gy e 8L 5l 48,8
s5b s 008 hme O 5l isd o Gl s o2l
Slge FS1 3 (oo (nl b o 3T Sloanlid g plaial

| $ as ol LU Sy o by eSS
e rSone st &y Ol leys o lags ST s Sl s s i g )5 g o35 Ko g

Py loo Sl @ Fse glaanS Sl gl pyes
Fobo 00l spaly Spe g pled SIS s wilge
b 0gilly L5 45 s 35 onl 5l Ko 00 anles Sl
AL el eud b Ol oy pgen Gl
Sote 08 6Ll adlbios egipsl (eS s shSle
S wdbio SEB) B (S gig il ol (oagans oaiiSulys
Srotabp Spo IS joe Slb s sla sl ;5 0538
co |y gl 2585 5wy 5 abled spSBan 1) Jolo ool

OV s (e 36

s 0 il S jeb 5 d5dise g9, A )l
OSon dip Ol odleay 00,5 jalls anew Cél 5l o>
ol 5l am g Ju g 6085 asl qgolad sad a4 cul
ot Olie 42 510N wled b (55 o8 il
3 Fy Sl Gl o 50 )9l aen po i (lbyw
ol slaystS 5o oF gt syl 5 sase YL
VA 51 Gilisee Slallla 1o ol 5 iy ol o 395 ans
obwl o e e o YY/O L Joo)l lesl jo e as jo
3yl5e Cad (5988 Gyl3S 50 sl oads S5 (b lul )3

)1 a5 SEB | Ulgs
oo ) | | GoIRRIR | AL T Y w5y 5 o5 55 ol by oliz YAV Lo @Uo)m
S oy b o wilige Jobo st b eSS0

Jebin! slagshe 5 acumgipe datemsisl talox 5l ool

5 51 e b 5l 1 3ol Boes g cpl a5 ol ylas
sl Bcl-2 ¢ TNF-a JL-4 Fas sla,eSE jga> o

(Rate _cw ool o)laslinl 595 lie bog ails J13 ol
odds 5155 olee 31 5L YY/VStandardized Aged)

(S5 0555 @bl Condy (1) Wilioo gy Gl
oz 5l S5 5 iz o il Belse (@ldE w3,
0asdS )3 5B g Gl Gl 2 Ml osiiS asias Jalge
Sl Ol G20 (s lon 0 p i Jelse aboz 5l
Sled 4y aew Gl s 51 (L0 e 5 S i a8l 5 LD

a> > gFas »p aSS L iy 4 SEB Jls j5b a4 wled s
Jurkat 0 5904 ] (Wl o0 el TNF-0 coio pulass
Sgdise 7)o G5k 5l THP-1 (glo ol o Teell
&5elS Jlbil sladsbe ;o 1) 555521 SEB ogdleas (VYY)
@l TNF-a g > e 51 ECV304 sl sl o
B S 59,53l o 5l Gl sy o0 Hlas 40 1L(VY) wled e

oy ot sl b ol lej e e b b e

9 c_s';l"’)‘> 05 ‘cs;l"’)‘bg_s-‘-.'.-“i’ ‘g_;")-’?' Y5 gy 0
Oy Gl d9zge Gloys lransS alexjl Sloyogiy
35 o L8 eoliiul 990 ol> b o a5 wiilge liny

Jos 0 laplal 4 (g)len Hlicsl & axg5 L Ll (OF)
adllas ol 5l Bus oged ool s PE ey >

3 (S5 okdliul B S 939 55l (55um e n i b))

Dgdoes a8 )S a5 o Slopd S5e Jlewn by, S (>

9 S5 n (Sloyd s jleolaul JLis 4 (rize

YWAA 592 34 o il 0 )loll (pkld g Cons 0590 O3 (Bgouo v Sloyd — (bl wlous g (Kbj pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 ]

[ DOI: 10.18502/ssu.v27i6.1602 ]

o) Ko g oLadl f)Le -

4o (Gibco, USA) (Penicillin-Streptomycin) Penstrep
CO; 35 a0 iy ,Lus L (Memmert, Germany) 450 oS!
VO S jo ol 5 il 4> 0 YV (los g aoy0 A0 Cush,
Slp g g b aw laae cuiS laoee ol ools S
Al 00l EDTA/ s 5 Joloeo 5l o ol (0,5 cils
4 sy 20,3 AD & b Jsl (15 a5 olSim iS5
G595 MCE-7 Jsbo 0x) " slasws ooygleyginil 5 jslaie
«(USA dnvitrogen) Y- -+ olS8gc] GBixe | ool
wSF A e g Jd sbSely 0 b
5 (oS ¥g8 dpowdly (lgie ay) pcDNA3.1(+)-seb Jawgs
Josdlygiws gubs o J S duendly lgie 40) pcDNA3.1(+)
4 deedl Flag (o9l wad pjshadls eaiile oS0
Sy S 43 Kol 52 45 e 936 DMEM 2iS baxo
Lok 59, Vo Do B3 gl jghasl 55l G (2 &
3 GAI8 2 o fp S oo P+ (sl o385 Lagone e 53
G418 5.3 o, Sles bl sl 08,5 |,3FBS s jo V.
g2 py9hel S 08 MCF-7 sla ol (s5ixe pym Sl
05 Ol ol w52 s EDNA i RNA zl 5!
RNA (SinaClon, Iran) RNX-Plus 8,20 3l oolawl b
Jsbo g5 35 5o 5 eaislo 28,5 Jaallsins Gub Jsbo ol
L oS FPnd 5 S Sg el b odd g5l s MCF-7
SLRNA  pols 5 chale 00,5 7l 5l willloas O)ee
(Nanodrop  ND-1000 ol ol lawg ouds g5l
sbzse Jsb L Technologies, Wilmington, DE, USA)
al> o plol jelaieds ol iile> egil YA. o YF- YY
oBiws o L8 al> e 5l Jol> sladises Heat block
4880 Vo e 4y ol F il a0 £ sloo b JISGluge
51 ool UL RNA sla g ples anlsl jo .asas ool I3
(RevertAID First Standard cDNA Syn Kit) i &oS
3 J:o5 cDNA « (Termo Scientific, Lithuania) <DNA
RT-PCR STy .audly, Jsl of 5 sl axj0 Ve )5 8 4

pr5l s MCE-T (laJsbos )5 s€b ()5 ol (e jslaiecs

AWAA 592 s o il 0 ylosds (kB 9 Comnnt 0590

ote Sy ol Coedl ped g by Sl slaJole

ol loys ey 50 Waz Tl S lsieds (gls

T

axdllao £ 98

Baa LA Lo B AY ege 3l 0,58 Shso a4 addllae o)
Oy & (S B S 5355 Si5usmlsn (18 25
Dl 35 50 55 S3leysS oged Jlosl g 5 Sl Lele
A plol 8,8 e 9ty oDl o1 olSils (65959

S 35 Jolor s 3Lasesle]

S 35 okdliwl B (S 5 5l 00 50, ()5 cDNA- lgs
National Center for Biotechnology  sleMb! SGU 51 (seb)
o Jlisa g w5zl Information  (NCBI)
S i lawgs seb Jlgi g 0l plol o908 (g 5liaigs
L ¢ yuw Generay Biotech Co., Ltd.(Shanghai, China)
;859 ;o BamHI / ECORV ¥l sg05me (sl 351 51 eolil
PEDNA3.1(+)- 5l ,5:55 033,555 Lo pcDNA3.1(+)
3 eolaiwl b (oS 595 ,.e) pcDNA3L(+) g (S 5g3) seb
peelS WS jpa> )0 (Sl Sed gl jsandl s o,
g a8l Jlsl TOPIOF ayguw E. coli sla Jobo (49,0 4
g o5l g9l Luria-Bertani (LB) Lo ;o o Jolu
s 5 oS e [p)59,80e B0 a2 b (b
Sl 4 (Gbwws shie 4 LS Sjgo j5She wge
oS SIRNA L (ofign ol pla Sogll 5l s)le 5 (Al
&b (Qlagen) sy el pgate g9
ol eolaiuwl ‘o..\;')‘L..u US)M J.o.x”)}'l.w.)

MCEF-7 08 s Jakw yaumlo ygduil i g S

31 Michigan Cancer Foundation-7 (MCF-7) Jolw oo,
2yl Glpl ey s S5 nBS (e S e
Roswell ) RPMI-1640 cuiS la=o ;0 MCF-7 (slo Jolw
o, Ve (g9l> (Gibeco, USA) (Park Memorial Institute

dwo,d Sy g (Gibeo, USA) (Foetal Bovine Serum) FBS

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 ]

[ DOI: 10.18502/ssu.v27i6.1602 ]

Ao w8 S 15 s 2t 4 Sl ales by U
S5 ADC Les by Hla> b o dnitial denaturation
A0°C Les sl V0 o e Denaturation al> o . JSew
2 slp asl Yo ol ©ow :Annealing al> o . S e
o § GAPDH § FAS lasys slp $FOC glos ooy caim
sWs g TNF-a ¢ BAX BCL-2 Seb slayyy slp #0°C
ity S Ll o oSS T BAK 5 510 55°C
SYgaze jpax pac g ATy Jpame (09 olaisl ol
Spe b s T pals STl polasl 2
woys 53 5,81 U5 ) 2 5589l b el ojlail <85
3 Sl Ol & (Sl jshiieds iz ee W3S s

Relative ) 224

Sy 3l B by ole
(OVF) ol oolaw! (Quantification

bl 4359 Judxi

Gk 5l vl - el 5l eslanul b )T ()
&% ell SPSS Inc., Chicago, IL; Version 16 138 5
ah axd S s 0 /A0 olisk;l aee glp plaebl sgu
A0 )8 g Ll Jxe p< o[+ 0y

s ollasde

a>ly oDl ST olfiils lawg Gudizs cpl Jligagp

O PR W 4..4[3 )-ér*'j-'

S5 sbdliwl B (rnsS g7 g il aliws 1 g3si ol 6o o35 ol i

FlysSen a sgime ly,Sen YO Sl a5 s
FdgySe VO N ex 8L 2Js S YO <DNA
Vo dNTP sdgSce </ Voo B0 pgrjiany IS
3 ielsSas o Taq jlyasly DNA s Seo 18 Vg koo
VOIVO g GidgySem 5 JgagSy Vo) Lol 5l S0 5o
ASologe s olfiws 950 9 w5 solel ddH,O idg,Seo
z=s ©dw 4 Initial Deneturation acl p 3.l JSiw Vo b
<SG Saw 4 Deneturation ol 37 gile 4> 50 4F Lo ;o aads
Y- Soe 4 Annealing ol 3 ol az 0 AF Lo o azds
&dw 4 Final Extention g of S c6le 4z 0 08 Lo jo 4l
Coles jo .l HuSS ol )T il a0 VY Les (o asds iy
S 38T U5 5 2 509855 PCR Jgame (o) Stz
FAS BAK slacys oo ol iorew ol sll as e
Real oKiwo 3l oolew! U Survivin BCL-2 INF-a BAX
(Rotor gene 6000 corbett, Australia) Jo. Time PCR
Sl wges o slp STy bolie 285 18 b5l 950
olas! (Reverse) gy 9 (Forward) ¢,ics sboyesly
Bl JS Glsie & GAPDH (5 NTC oS o) Jguz)
oolel K5 ,135 olgze 4 (Takara, Japan) 'y S ,ole S5, 4
& S35 2 oad oolel (LSly bglive (s (¥ Jga2) 23,5
S Sy calise Jolye (o g Sen Ve oled o> b

5'-AGGACACAAAGGTGGGCAACTAC-3'

Seb Sy , : £0 A
" 5"- TACGCTTGTCTGTCTGGTGGGAG-3
SCLa . 5'- GACGACTTCTCCCGCCGCTAC-3' o rea
- 5" CGGTTCAGGTACTCAGTCATCCAC-3'
orins 5'- AGGTCTTTTTCCGAGTGGCAGC-3'
BAX - 5'- GCGTCCCAAAGTAGGAGAGGAG-3' re Yo
oy i 5" CAATTCTGCCATAAGCCCTGTC-3' o oy
srs  S5-GTCCTTCATCACACAATCTACATCTTC-3'
BAK N 5"-CGTTTTTTACCGCCATCAGCAG-3' s .
- 5"- ATAGCGTCGGTTGATGTCGTCC-3'
I 5" GCCTCTTCTCCTTCCTGATCGTG-3' s A
- 5"- TTTGCTACAACATGGGCTACAGG-3'
s 5'- GCCAAAAGGGTCATCATCTCTGC-3'
GAPDH """ 5 GGTCACGAGTCCTTCCACGATAC-3' el VAY
T i 5"- AGAACTGGCCCTTCTTGGAGG -3' o .
s 5-CTTTTTATGTTCCTCTATGGGGTC -3'

AWAA 592 s o il 0 ylosds (kB 9 Comnnt 0590

O3 (9ot (Sloyo = (Sl lods g (S pale oBLAGIS alo


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 |

[ DOI: 10.18502/ssu.v27i6.1602 ]

oy 5 sl 1l -

RT-Real Time PCR sl 5 251y polie 1Y Jgao

STy [o S50 - 3l S s S ¥ cDNA
JsesSu V- B PS SORYATA ool yForward
JsesS V- Fdg S < N0 sl pReverse

- il g e £IY RNase-free water
Xy idg e V0 SYBR

- FelgSea MO e 3eke 215

- g See Ve <l o>

INF-a BAX (FAS BAK lays ole ol

MCF-7 Jolo g3 35 ,» o 55 BCL-2 4 Survivin
S50 S FPat 9 S S Sy b oosd g sl
el Ct polie Joloo gy (285 18 (ow)
DM Joa 8 5l sslizwl L Real Time PCR olSiws
5 BCL-2 slagy ol 0 azy LB a5 Sk
ooy ole o azes LB olidl o (P<0.5) Survivin
s Jols o (P< +/+0) TNF-a ¢ BAX [FAS BAK

L oaslie ;0 oS i dewdly b ol p 9ol 5 MCF-7

MCF-7 o3 sl Jslw yo5€b 45 e

B enSgigil eaiiSie, 05 ol e shien
Dol g5 55 2 MCET 05, slasbe 55 5s5obite
S50 xS St 5 S SP Seendy b oodd pysaldl
4 glaskd jpa> RT-PCR 1uSly qulis aisd 5 )18 (o)
sle ol jo 1, seb 5 cDNA @ by o 5L cax VWY b
903 2l oS 35 el L osds o5l 5

alwg 4 MCF-7 slaJsbu 0 s5si 9179 p o) ole sds

s Y ged) v JpS slaJshe SS9l B (S 79
Survivin BCL-2
1.5 1.5
@ @
1.0 210
© o
5 5
E 0.5 E 0.5
0.0 0.0
& SN @;f \;\;\”\ @9"""
5 & S &
< S < S
< <

Sedly b ol sl 5 MCEF-7 sl sl yo Survivin 9 BCL-2 slys obe Ct ool Survivin 9 BCL-2 slogs oo Ol Hlogei ) logal
J5S 09,5 lie 5o o sme NS P <05 ol il alS gz BB ek 4 S sla ke Jlie oS 5y

YWAA ja2 pe e 0 )loudd (pild 9 S 0590 O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 ]

[ DOI: 10.18502/ssu.v27i6.1602 ]

S5 sbdliwl B (rnsS g7 g il aliws 1 gsi ol 6o o35 ol i

Fold change
gL 22NN
o mo o

4
m
>
]
A

Fold change
o o & 4oy
o a o b o

S = A ~
& o & o
& &
TNE BAX

4
"%7
/y
J/
%,
%
%
%
l//
il
%

Fold change
|-I-) N
e o o u ©°
Fold change
e & N ® B
k , g

MCF-7 &loJsko »» TNF-a BAX FAS BAK clos; ol Ct ool TNF-a 5 BAX FAS BAK slacy ol olise Joses ¥ logas

S 05,5 Blie 55 s siee sl s P<O.5 ool aiily (al33l o5 B job 4 J 28 bl blie oS g5 ol b sid pgindl 3

cdBo by (B e Gyb 5l splie el . . .
sl ECV304 Jolw 05, 0 1, je0e! A LS g TNF-a -
“sl ° 0% 0 aRn % ? yebay >_.‘Lg,.H S g0 Fehleisen g Busch .o alS i

sl ool g4 90 5l oolaiwl L YVF Jlo 0 .(0)) ailed oo 5 s bl ) ol gl 45 o5 sunlice ailSlio
o 50 B J g

B aSsigyil 5 poell s Gl pel eassS . . o .
) ‘ . . a5 3590k weS oS ghdlinl 51 LU slacighe 4 jlen (D
20l ol Sl s Wogad i oz LSl (SeTgldlil

@l 2ol 13 sy S50 |y i Sl s sla sl 8,
0l e B U’“'“Sﬁsj)'“"‘ ﬁj)j)f‘ )L_‘>Lw as oo uLm.:
lgise 5 slodsn sl s (Glb s slasls ;5 1 555
sgbas (V1) 09t a3 S L o (Sleys wals S plgreas
S okliwl B (oS5535l 5 (o959l sla55e59530)
Sy sladsls 00, » Ol sbo Cons Jl g 0d (b
Jisle o ol plis mls 28,8 J1 3 cwyp 950 Glawss
S35 2 Pk Soos s> Ll B (oS 59 5l 59555
Cools YNF Lo 5o (VY) wilon (o) 3590 slasl
THP- (sla sk ;5 1, (555 5hdbol B S 535 231 555 5]
B S gig il a5 ols flas amls assle I3 w0 0590 1
sodsho 3o 1) sruml bjlus Lol Gk 5l ool 08
Ulg 5w ol adlhe o (VY) wle el THP-1
iesl A 55, oo B g5 SsSphdlnl (oS0 5
Sos ol 5o e Jlesl @b 5l MCE-T Jsla o0, 50

S50 Jolw Sy pn ;o L0 Glagutigy 0aiS e,

Wi oo 5 bl )0 e ploy o (Sl O s
&y 05 Ol e GRllew 51 (S s09me g, o
oleys o by b pges g g iU 5l oolaiwl ol ,b sl
Ldd o QL.M p% ‘:5,5 Sladllas (V) wles C).L:.c OUo)...u
Sralin Syo g iS5 pled ailyioe (2L SL pgen oS
3 o) Jbe plareas (1) wled JyuS ]y (Joho o
3 by yidS g Waelw a5 ols HLas Yede o Ve oY sl Lo
JY Jlo 50 O0WVAA) sl so b s as 05l Jalge
«Si8953355 poyge i Migello b Silialin poidle ()l
Cowl 00l (i ogdledy (V) ol Las 1) suaze sge pas
hyls plasl S5 0383k (lareds Goghygl wsS oS shidliwl a5
059 ol U Sl oads el ‘;)45 ool 1 aisled oo all 1,
Jod pladl cdls (gl oz Sleys Jele S 4 a8
oS5 W g B S g5 0l 3L VY Jlo jo (Y0) 04
285 )8 (o) p )90 ECV30A (Jol 03, (595 gldlin]

YWAA ja2 pe e 0 )loudd (pild 9 S 0590 O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 |

[ DOI: 10.18502/ssu.v27i6.1602 ]

oy 5 sl 1l -

00gad ol b s jloys a0 |y o aw L) )]

o

o1 elfils gl cigles o ol b byl ol
550 b Gbl s B o de vy (ool
2 Sismsl sos ol ) Ol o paass
alowgy s MCF-T) (Ll by logis 55T (slo Jskos
WS Wil VYA Jlo o (SsSobkilinl B S s il
g Soglee Sl 1) (Glayad g Sas Cilie abewy o
S oS, Gimed 5 abe axly oDl o] oKl
el 5,8 0 axly oDl ol5T olfiils (659 925 g olaims
el

Sl 0g> gt @8l yo o,

O ol @S ol plas eads Jol> bt (cd)F 8wy p
MCF- Jslo 05, ;0 SsSeldlinl B (S 939 0l 00iiS s,
2 2550 slaps ole Wlaie o Jyame 5 8,5 o0 & j90 7

Q85 o 535 MCF-7 o5 sla Jslos 101 55051 2,

Ohles 53 Ol 28 pgmye slagleys 4 Cuaglia o9l

b oSl slagleys &5l plaa sl (sloygeg5 4 dlins
oz 1ol ol Cwl 00 sl
Slp b 5 wax Jalse ( SoSskidlinl lagnnSsis &l
38 v gl RIP g e sladsle xS See
2ol wobazsl o Slae 5l lojs jSal, ol Codidge aril o
Slr Coms GiieS GRS Loelen b slashe adle

3 Cdyi g iy Slided Sed e 20U b sl sl

1-Akbari A, Razzaghi Z, Homaee F, Khayamzadeh M,
Movahedi M, Akbari ME. Parity and Breastfeeding
are Preventive Measures against Breast Cancer in
Iranian Women. Breast cancer 2011; 18(1): 51-5.

2-Onsory K, Ranapoor S. Breast Cancer and the Effect
of Environmental Factors Involved. NCMBJ
2011; 1(4): 59-70.

3-Hortobagyi GN, de la Garza Salazar J, Pritchard K,
Amadori D, Haidinger R, Hudis CA, et al. The Global
Breast Cancer Burden: Variations in Epidemiology
and Survival. Clin breast cancer 2005; 6(5): 391-401.

4-Tahergorabi Z, Moodi M, Mesbahzadeh B. Breast
Cancer: A Preventable Disease. J Birjand Unvi Med
Sci 2014; 21(2): 126-141.

5-Powell S. Radiotherapy for Breast Cancer in the 21st
Century. Breast J 2010; 16 Suppl 1: S34-8.

AWAA 592 s o il 0 ylosds (kB 9 Comnnt 0590

6-Yu Z, Pestell TG, Lisanti MP, Pestell RG. Cancer
Stem Cells. Int J Biochem Cell Biol 2012; 44(12):
2144-51.

7-lkeda H, Taira N, Nogami T, Shien K, Okada M,
Shien T, et al. Combination Treatment with
Fulvestrant and Various Cytotoxic Agents
(Doxorubicin, Paclitaxel, Docetaxel, Vinorelbine,
And 5-Fluorouracil) Has a Synergistic Effect in
Estrogen Receptor-Positive Breast Cancer. Cancer
Sci 2011; 102(11): 2038-42.

8-Ryan RM, Green J, Lewis CE. Use of Bacteria in
Anti-Cancer Therapies. Bioessays 2006; 28(1): 84-
94.

9- St Jean AT, Zhang M, Forbes NS. Bacterial
Therapies: Completing the Cancer Treatment

Toolbox. Curr Opin Biotechnol 2008; 19(5): 511-7.

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 ]

[ DOI: 10.18502/ssu.v27i6.1602 ]

10- Sabzehali F, Azimi H, Goudarzi M. Bacteria as a
Vehicle in Cancer Therapy and Drug Delivery. ]
Paramedical Sciences 2017; 8(1): 52-9.

11- YuFL, Liu TT, Zhu X, Yang WX, Zhang T, Lin N,
et al. Staphylococcal Enterotoxin B and A-Toxin
Induce the Apoptosis of ECV304 Cells via Similar
Mechanisms. Mol Med Rep 2013; 8(2): 591-6.

12- Xu SX, McCormick JK. Staphylococcal
Superantigens in Colonization and Disease. Front
Cell Infect Microbiol 2012; 2: 52.

13- Zhang X, Shang W, Yuan J, Hu Z, Peng H, Zhu J, et
al. Positive Feedback Cycle of Tnfa Promotes
Staphylococcal Enterotoxin B-Induced THP-1 Cell
Apoptosis. Front Cell Infect Microbiol 2016; 6: 109.

14- Pahle J, Menzel L, Niesler N, Kobelt D, Aumann J,
Rivera M, et al. Rapid Eradication of Colon
Carcinoma by Clostridium Perfringens Enterotoxin
Suicidal Gene Therapy. BMC Cancer 2017; 17(1):
129.

15- Oelschlaeger, TA. Bacteria as Tumor
Therapeutics?. Bioeng Bugs 2010; 1(2): 146-7.

16- Forbes, NS. Engineering the Perfect (Bacterial)
Cancer Therapy. Nat Rev Cancer 2010; 10(11):
785-94.

AWAA 592 s o il 0 ylosds (kB 9 Comnnt 0590

S liwl B (S g3 g il aleasg 41 (5553311 sl 05 by i

17. Leschner S, Weiss S. Salmonella—Allies in the
Fight Against Cancer. ] Mol Med (Berl) 2010; 88(8):
763-73.

18. Minton NP. Clostridia in Cancer Therapy. Nat Rev
Microbiol 2003; 1(3): 237-42.

19. Zhao M, Suetsugu A, Ma H, Zhang L, Liu F, Zhang
Y, et al. Efficacy Against Lung Metastasis With
aTumor-Targeting Mutant of  Salmonella
Typhimurium in Immunocompetent Mice. Cell
Cycle 2012; 11(1): 187-93.

20. Aziz M, Jacob A, Wang P. Revisiting Caspases in
Sepsis. Cell Death Dis 2014; 5(11): e1526.

21. Mahmoodzadeh Hosseini H, Imani Fooladi AA,
Soleimanirad J, Nourani MR, Davaran S, Mahdavi
M. Staphylococcal Entorotoxin B Anchored
Exosome Induces Apoptosis in Negative Esterogen
Receptor Breast Cancer Cells. Tumor Biol 2014;
35(4): 3699-707.

22. Mahmoodzadeh Hosseini H, Soleimanirad 1,
Mehdizadeh Aghdam E, Amin M, Imani Fooladi AA.
Texosome-Anchored Superantigen Triggers

Apoptosis in Original Ovarian Cancer Cells. Med

Oncol 2015; 32(1): 409.

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v27i6.1602 
https://jssu.ssu.ac.ir/article-1-4902-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-24 ]

[ DOI: 10.18502/ssu.v27i6.1602 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 21 May 2019
Vol 271 NO 6 | Sep 2019 Accepted: 23 July 2019

Change in the Expression of BAK FAS BAX TNF-A BCL-2 and Survivin
Apoptosis Genes of the Human Breast Adenocarcinoma Cells (MCF-7) by
Staphylococcal Enterotoxin B

Sara Afzali', Abbas Doosti 2, Mansour Heidari” , Nahid Babaei®, Parvaneh Keshavarz’

Introduction: Breast cancer is one of the most prevalent malignancies among women. Patients whose
suffering from this condition, as a result of the use of conventional therapies often have a poor response to
treatment and the relapse among them is frequent. In this study, the effects of staphylococcal enterotoxin type
B on BAK <FAS <BAX <ITNF-a <BCL-2 s Survivin genes expression in human breast adenocarcinoma cells
(MCF-7) was examined. Staphylococcal enterotoxin B is a powerful member of the Staphylococcus aureus
toxins family, which is known as an anticancer agent with potential for killing cancer cells.

Methods: The experimental study was carried out at the Biotechnology Research Center of Islamic Azad
University, Shahrekord Branch. By using Lipofectamine 2000 reagent, MCF-7 cells transfected with the
pcDNA3.1(+)-seb (recombinant) and pcDNA3.1(+) (non-recombinant) plasmids and were selected by
culturing in a selective medium of RPMI- 1640 containing 600 pg / mL antibiotic G418. Then, the expression
of BAK, FAS, BAX, TNF-a, BCL-2, and Survivin genes in transfected cells were analyzed by real time PCR.
Student's t-test, SPSS Inc., Chicago, IL; Version 16 and also Excel program for statistical analysis were used.
Results: The results of this study indicated that staphylococcal enterotoxin type B (SEB) remarkably
changes the expression of apoptotic related genes in MCF-7 cell line. It was observed a significant increase
in the expression of BAK, FAS, BAX, and TNF-a genes, the expression of BCL-2 and Survivin genes
significantly decreased compared to the control group (P=0/032).

Conclusion: Staphylococcal enterotoxin type B has an inhibitory effect on the growth, proliferation and
invasion of breast adenocarcinoma cells through altering the expression of the genes involved in the
apoptosis process. Therefore, it seems that there is a good research field for the use of this toxin in the
control and treatment of human breast adenocarcinoma.
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