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Fig 1) Evaluation of the cell survival rate in MCF-7 cells treated by conditioned medium and rosemary extract for 24
and 48 hours. *(p<0.05) vs. the medium + serum group and #(p<0.05) vs. the conditioned medium + serum group
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Fig 2) Comparison of Bax gene expression in MCF-7 cells treated by conditioned medium and rosemary extract for 24
and 48 hours. *(p<0.05) vs. the medium + serum group and #(p<0.05) vs. the conditioned medium + serum group.
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Fig 3) Comparison of Bcl-2 gene expression in MCF-7 cells treated by conditioned medium and rosemary extract for
24 and 48 hours.*(p<0.05) vs. the medium + serum group and #(p<0.05) vs. the conditioned medium + sérum group.
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Fig 4) Comparison of P53 gene expression in MCF-7 cells treated by conditioned medium and rosemary extract for 24
and 48 hours. *(p<0.05) vs. the medium + serum group and #(p<0.05) vs. the conditioned medium + serum group.
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Fig 5) Comparison of AIF gene expression in MCF-7 cells treated by conditioned medium and rosemary extract for 24
and 48 hours. *(p<0.05) vs. the medium + serum group and #(p<0.05) vs. the conditioned medium + serum group.

ol ol Stat 3 SIS s Sl L L
slissh pome s Sl bdse GV
Gl ab o 53 ) Sl slad o (men 335 0
b 5> Grzen (F) 250 o5 Jobo S
S o ls 555 LMIRNAS (g5L3 slie Jliskls
b gbadshe 1y Somel o glos
s (Yang) KL (Y 5 YY) s e 13 G
Gdsle JLanl Low S el OlKes
A ke b el 5 Sl o el ie ol
Sl GleslS S gladshe s 35l LW

(¥6) 23,5 o0 S50 40 e
Gl sbadfe Juidls lase wdd 518
Sl s 2SSl lel SL o
3353 4 4l Do 4 B16 legdle slad sk
sladshe @ >l C'LA Oeman (FV) el Ol
28 sl S 5 (T2 05y ale Gl ow
sk Dby IS sz 5l ey 03l (Y0)

<l SO e sUT i 5 b o3 0l S5

»

ba’h'i

23 bl B sk Sl 5 5SS e el
S hle a o basl (SGidngd Slses
AL Ll 3,5 Jalad ol s I 4y s
e sl 00 paB L s et das il
oy ols MTT Sldlas 55 5 0l e b iy
Lo b oodd ks MCF7 ladsle ol O
ke g Ver 500 e llE L gl 5 i ils
Loamslie 5o 1y (lsome ool woela YF
213 LI s g 00,0 2o ol S plad e
S dshe bl 5l e cola FA - s
oealS (W a S 13 JLis S lases 5 e 5o
Lsls 0L JS ey S L anglie L3 1y (gyls e
53 cele A Ol s JLillS b cplly
SAs sk a ol ke slagas boanlie
5 MCF7 sladsle o8 co o Jials Csl
Lo (Ldiine Olii>s 54 ol IN VItIO Ll o

35 e 1y Gl a5 S

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.61186/ismj.25.5.422
http://ismj.bpums.ac.ir/article-1-1658-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-30 ]

[ DOI: 10.61186/ismj.25.5.422 |

YO IMCF-7 55 01 5 s5be3s 5 Juty S lame L35G

b‘)&aﬁ 9 )l".\.:.d‘

JSJ,LN RSScele FA LYY Gl 4 gulasy
5 eged $Ssr HT-29 o) 045 ladshe
(P & Bg Lol ol eslas izen
(FV=F4) 558 0 ROS 5 JypudS e 55,
WLsls olas OLen 5 (Mothana) L se pooeen
L Al o S IMY Chle Lol eolas
Sl O lad e iSO 3 cole TA S

00) Ll (58 S
LSl (S5 o J a8 i p & sl
b AR Bcl-2 Bax P53 slaoi ol
33,8 (oo sk sl 4 e BCI2 (55 55 5 s
Jsle <G Bax 5 P53 AIF sla sy, S s
Golsgme il G opl 53 ks e il
oalS omens Bax 5 PS3 AIF a0 oL s
Loold sles gladshe 5 BEl-2 05 0Ly Jls ome
05,5 banslie 53 A 5 Y Gl 4 JLio S Las
ol 3l St esls GIUT man s odalie J S
O S e TS P PIPEgC
s Bax 5 AIFP53 clao; Ol iulsbl 4 e
Gbadle Sl cplpbe s Bel-2 o5 ol el
Shacele ¥ S Ver 500 )b, LMCF?
35 edd badshe sl Jls pae A 4 e 4
Cole YA 51 ey olesy Vre 2l bl Js
s 1) AlF @& areoly K5 gm0l s 35 il
ol a8 el 1y S gladde S 5 aS
s (Sheehan) ol = 28 gl 5w
0355 Ob e Lols 18 Lol (il o ol Ken
5 Sl olpen Samal iS5 S L S5
Ol S iy 53 e id Sl (S Bel-2
FSsl eemen 0)) L ails Shp ey,
ol e Wsls slgly OKes 5 (Hawkines)

Dyher 033 L Al e 4 olen 052 o
by sladsho (sob sdd Kgy 3L oS Ll
53 bdsle ) &S aswe, edd sdalie (ool
gadsle L5 e AS e ol dign Joe
Lol 0wty Sl Bl 5 aaliS b Sl .
(%) 53 3

Sl Al S8 &S s s Ol Al
LL sl 5 e el L Gl sledsle
ods sl 5 Bax 5 P53 slaoi Ok K
Ol Jlee 5T 5V A5LlS 055 Jd 5 C s S sz
(f7 5 YA) das s il Bel-xL 5 Bcl-2
b Sl sldse 2SS Al S8
Jeo 1, U-937 5 HL-60 Ll S shos
Caco-2 o5, s, 58 b slad sk 53 5 LS
5 COX-2 ol 2alS b 5 a8 o0 o 1) S50 gl
Sl b b, ol el
Shr sldse Sxle S ks ke
2 00 Gl s J imes 5 XS e (5,8l
(Dl LSl Ol O3S S slad sk
3 P RS e S (g ) S O
SOl s 3550 55 5 AR Ll 3 53 0
Sl ladde 53 0 5 OS ling, Olas
(FY) ol ol st fad 5 i ge

Ao S g S e OS5 (YD)
S sbdsle ©os 2 2ol OLLS S
Lol 45 Lsls LilS SWABD o5, 0,8
Cele YA Sde 1) Je e S L TV/TO Ll
oA L bl 25 e s S Ol
(F9) das o

S Lol alS OLes 5 (Valdes) .l
olas e 85 Se £ B Y glachle

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.61186/ismj.25.5.422
http://ismj.bpums.ac.ir/article-1-1658-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-30 ]

[ DOI: 10.61186/ismj.25.5.422 |

VEY s 5 3T /0 o sland /@26 5 Sy Il

e ol g..b lAdEd

dshe JLiils bew L sdisles MCF7
Yool ol obas 5 SLdl o 3L (gols
sbos Ok Gk Sl Al S g8 dens
235 )3 sy 3550 P53 Bcl-2 AIF Bax
Sl wls Ol e cpl 53 O3 Ok U
5 VY Sde 4 JLEs S Lasee L MCF7 (slad 5l
eSS Ve Shle b goless eslas 5 el YA
Sl o e cole A S 4 1 e
055 b awslis ;5 PB3 5 Bax ladss Oly Lls sxe
4 Cwd BCR2 03 Ol Ll me alS 5 S
R R R e T
Bel-2 o3 ol mels 5 Bax 05 ol il
Wl il S e sl GliE (g 3k
ol oy s 0503 & AIF 0 3T 4 s oS
Odd Js 5 PO3 oLy il b omen Lol
ol s MCF7 cladsl 53 55000 X5, AlF
Coge by las 5 JLL LS b L
AT oman ol o Jlad Ol 5 353 4 anals
b IS Jase 45 ol opl 5l S Laesls
oslas & Cod MCF7 ladjlo 55 1 2 (s 2o
AlF BaX lad; Oy ows ol axils g b5,
53 Ssual ol Ol Gdss ol s P53 Bcl-2
s 8 s G2 b 1 el MCFT7 (lad 5l
05 S bl 5l s Je LS w
w8 05 L e @53 AR MCF7 slad sl
3255005 Ol VLW MRNA - 5, o8 e ¥
Wy et ol 31 Sl )0 (53 Shas ol ol
Shesy ol s e 4 5 a5d e e 5L 4
rl o3 leslie sl 2l 53 Sl slad sk
Lo L@l 5l e S 4 g L G

et Gb S sl ol eslas 5 Jlisals

JOY) c Bel-2 05 0lo 28 L ol e 5 50
1 Bel-2 s, ol OLea 5 (Leahy) »
Oly a5 bl ys 5 Ws S oy IS )58 0 g8
ol ki e (S O b BCl2 s
OLes 5 (Gazzaniga) Ko pumen .OF)
4 S8 Bax 0 e Al as Lol Sl
b peslspen b BC2 (55 b pelss pa 5055
Jd B ol s uS e Bax o,
Sty 5 et ) Sl e sl K, sl
OF) Ll o S5l ale Ob o ol
23 BCl-2 ol sl eiins 0L Slalllas riees
635, «(00) Sliwy O o 5l a0l Clj;\
5 (00) Ll OA) wpw (OV) ay (OF) S5
2 Sk S el 1) Sl sl et
sladshe Jlinls o @idlS Oldlas ol
S sadsle 53 1 55l Sl o ool
5 A375P , A3755M ., Ll sl
Ll o S oo T24 o5y ale Sl o slad sl
S ol opl 5l S dalsd s (P 5 O)
S gladshe Sl 5 2S5 ol bl
Ve BV o glackle sy Wl SL s ol
S L Ssmml s e e 085S
Sadshe 2 OF Gl s S iomen 5 A8
AS o5 035 Olhes (Dl PSS Sl
ol ok apl sl Lail,s s 05 5 4
Gl Gl sb Ol s Sldlas (YY)
305 0T 0less 5 Sosms Sadsha Bl 3 (slosus
) e S o S Ol e iy Sl
L sl asobess elas 5 JLis U Laos oS bl
sl s WS e LW Sl sadsle s

sdse s Sampl S el ey

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.61186/ismj.25.5.422
http://ismj.bpums.ac.ir/article-1-1658-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-30 ]

[ DOI: 10.61186/ismj.25.5.422 |

YV /IMCF-7 55 01 5 5o, 5 Jeiy S lame L35G

b‘)&aﬁ 9 )“’J.:ﬂ‘

.LJL' Uﬁ&l.ﬁ))ﬁb)ts)bjla}u{jwtﬁui})

Sl g b
oils 5 ragn ) 5 QS oS8 e
s 055) s pse aaSiagn 5 Ol
g n el ol (Ll 0aSiils (5S40

33 S e SES G ol

C:’el:.e alas
Oly allie OB 5 baw s ila (25l &S
ol oS

References:

S Jole S5 Bl S e ) ol il

LSty el s 5 olS Sle s pend ol e 4

& S 4o
sl godaze Jalse 3 s Olbsw oS LT
& 3dome gl OF Oloys ol cnlply o o
S5 Sl 5 AL Oless s SOl eslinad
Sladsbe e s Jl p S oS Gloys glaiy,
Lol eslinal 28 S 8 w1y asb azils s

Gissl e (WL (goles, ojlae 5 JlisnlS

1.Holliday DL, Speirs V. Choosing the right cell
line for breast cancer research. Breast Cancer
Res 2011; 13(4): 215. doi: 10.1186/bcr2889.

2.Kousha A, Haji Ghasem Kashani M, Vaezi G
H, et al. Expression of Neurotrophins in
Adipose-derived Stem Cells during in vitro
Culture and Posttransplantation in
Parkinsonian Rat Model. Iran South Med J
2022; 25 (3): 227-239. doi:
10.52547/ismj.25.3.227

3.Pawitan J. Prospect of Stem Cell Conditioned
Medium in Regenerative Medicine. Biomed
Res Int 2014; 2014: 965849. doi:
10.1155/2014/965849.

4.Schweizer R, Tsuji W, Gorantla VS, et al. The
role of adipose-derived stem cells in breast
cancer progression and metastasis. Stem Cells
Int 2015; 2015: 120949. doi:
10.1155/2015/120949.

5.Jayaraman P, Nathan P, Vasanthan P, et al.
Stem cells conditioned medium: a new
approach to skin wound healing management.
Cell Biol Int 2013; 37(10): 1122-8 doi:
10.1002/chin.10138.

6.Pashaei-Asl R, Pashaiasl M, Ebrahimie E, et
al. Apoptotic effects of human amniotic fluid
mesenchymal stem cells conditioned medium
on human MCF-7 breast cancer cell line.
Biolmpacts 2022. doi:

10.34172/bi.2022.23813.

7 Jafari A, Rezaei-Tavirani M,
Farhadihosseinabadi B, et al. Human amniotic
mesenchymal stem cells to promote/suppress
cancer: two sides of the same coin. Stem Cell
Res Ther 2021, 12(1): 1-11.
https://doi.org/10.1186/s13287-021-02196-x

8.Kim YS, Hwang KA, Go RE, et al. Gene
therapy strategies using engineered stem cells
for treating gynecologic and breast cancer
patients. Oncol Rep 2015; 33(5): 2107-12. doi:
10.3892/0r.2015.3846.

9.Seyhoun I, Hajighasemlou S, Ai J, et al.
Novel combination of mesenchymal stem
cell-conditioned medium with sorafenib have
synergistic antitumor effect of hepatocellular
carcinoma cells. Asian Pac J Cancer Prev
2019; 20(1): 263-267. doi:
10.31557/APJCP.2019.20.1.263.

10.Spitzhorn LS, Rahman MS, Schwindt L, et
al. Isolation and molecular characterization of
amniotic fluid-derived mesenchymal stem
cells obtained from caesarean sections. Stem
Cells Int 2017; 2017: 5932706. doi:
10.1155/2017/5932706.

11.Beretti F, Zavatti M, Casciaro F, et al.
Amniotic fluid stem cell exosomes: therapeutic
perspective. BioFactors 2018; 44(2): 158-67.
doi: 10.1002/biof.1407.

http://bpums.ac.ir


http://bpums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/21884641/
http://dx.doi.org/10.52547/ismj.25.3.227
https://pubmed.ncbi.nlm.nih.gov/25530971/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4427098/
https://pubmed.ncbi.nlm.nih.gov/23716460/
https://bi.tbzmed.ac.ir/Inpress/bi-23813
https://doi.org/10.1186/s13287-021-02196-x
https://pubmed.ncbi.nlm.nih.gov/25760693/
https://pubmed.ncbi.nlm.nih.gov/30678447/
https://pubmed.ncbi.nlm.nih.gov/29225627/
https://pubmed.ncbi.nlm.nih.gov/29341292/
http://dx.doi.org/10.61186/ismj.25.5.422
http://ismj.bpums.ac.ir/article-1-1658-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-30 ]

[ DOI: 10.61186/ismj.25.5.422 |

VEY s 5 3T /0 o sland /@26 5 Sy Il

e Cb /YA

12.Xiang Q, Liu Q, Xu Li, et al. Carnosic acid
protects biomolecules from free radical-mediated
oxidative damage in vitro. Food Sci Biotechnol
2013; 22(5): 1381-1388. doi: 10.1007/s10068-
013-0226-2.

13.Satoh T, Kosaka K, Itoh K, et al. Carnosic
acid, a catechol-type electrophilic compound,
protects neurons both in vitro and in vivo
through activation of the Keapl/Nrf2 pathway
via S-alkylation of targeted cysteines on
Keapl. J Neurochem 2008; 104(4): 1116-31.
doi: 10.1111/j.1471-4159.2007.05039.x.

14.Al Dhaheri Y, Attoub S, Ramadan G, et al.
Carnosol induces ROS-mediated beclinl-
independent autophagy and apoptosis in triple
negative breast cancer. PloS one 2014; 9(10):
€109630. doi: 10.1371/journal.pone.0109630.

15.Su K, Wang Cf, Zhang Y, et al. The
inhibitory effects of carnosic acid on cervical
cancer cells growth by promoting apoptosis
via ROS-regulated signaling pathway. Biomed
Pharmacother  2016; 82: 180-91. doi:
10.1016/j.biopha.2016.04.056.

16.Zzhao PW, Lee DY, Ma ZZ, et al. The
antioxidant effect of carnosol in bovine aortic
endothelial cells is mainly mediated via
estrogen receptor o pathway. Biol Pharm Bull
2012; 35(11): 1947-55. doi: 10.1248/bpb.b12-
00325.

17.Allegra A, Tonacci A, Pioggia G, et al.
Anticancer activity of Rosmarinus officinalis
L.: mechanisms of action and therapeutic
potentials. Nutrients 2020; 12(6): 1739. doi:
10.3390/nu12061739.

18.Chae IG, Yu MH, Park KW, et al. Carnosic
acid induces apoptosis through inhibition of
STAT3 signaling and production of ROS in
human colon cancer HCT116 cells. Cancer
Res 2015; 75(15 Suppl): 5566. doi:
10.1158/1538-7445.AM2015-5566

19.0ltval ZN, Milliman CL, Korsmeyer SJ. Bcl-
2 heterodimerizes in vivo with a conserved
homolog, Bax, that accelerates programed cell
death. Cell 1993; 74(4): 609-19. doi:
10.1016/0092-8674(93)90509-0.

20.Yu JH, Zheng GB, Liu CY, et al
Dracorhodin perchlorate induced human breast
cancer MCEF-7 apoptosis through

mitochondrial pathways. Int J Med Sci 2013;
10(9): 1149-56. doi: 10.7150/ijms.6275.
21.Linehan WM, Walther MM, Zbar B. The
genetic basis of cancer of the kidney. J Urol
2003; 1706 Pt 1): 2163-72. doi:
10.1097/01.ju.0000096060.92397.ed.
22.Kelekar A, Thompson CB. Bcl-2-family
proteins: the role of the BH3 domain in
apoptosis. Trends Cell Biol 1998; 8(8): 324-
30. doi: 10.1016/s0962-8924(98)01321-x.
23.Kroemer G, Galluzzi L, Brenner C.
Mitochondrial membrane permeabilization in
cell death. Physiol Rev 2007; 87(1): 99-163.
doi: 10.1152/physrev.00013.2006.
24.Candé C, Cecconi F, Dessen P, et al.
Apoptosis-inducing factor (AIF): key to the
conserved caspase-independent pathways of
cell death? J Cell Sci 2002; 115(24): 4727-34.
doi: 10.1242/jcs.00210
25.Williams MM, Cook RS. Bcl-2 family
proteins in breast development and cancer:
could Mcl-1 targeting overcome therapeutic
resistance? Oncotarget 2015; 6(6): 3519-30.
doi: 10.18632/oncotarget.2792.
26.Constantinou C, Papas KA, Constantinou Al.
Caspase-independent pathways of
programmed cell death: the unraveling of new
targets of cancer therapy? Curr Cancer Drug
Targets 2009; 9(6): 717-28.
d0i:10.2174/156800909789271512
27.Toshiyuki M, Reed JC. Tumor suppressor
p53 is a direct transcriptional activator of the
human bax gene. Cell 1995; 80(2): 293-9.
doi:10.1016/0092-8674(95)90412-3.
28.Matsumoto H, Wada T, Fukunaga K, et al.
Bax to Bcl-2 ratio and Ki-67 index are useful
predictors of neoadjuvant chemoradiation
therapy in bladder cancer. Jpn J Clin Oncol
2004; 34(3): 124-30. doi: 10.1093/jjco/hyh026.
29.Gavathiotis E, Suzuki M, Davis ML, et al.
BAX activation is initiated at a novel
interaction site. Nature 2008; 455(7216):
1076-81. doi: 10.1038/nature07396.
30.Presti JC, Reuter VE, Galan T, et al.
Molecular genetic alterations in superficial and
locally advanced human bladder cancer.
Cancer Res 1991; 51(19): 5405-9.
https://pubmed.ncbi.nlm.nih.gov/1680549/

http://bpums.ac.ir


http://bpums.ac.ir/
https://xueshu.baidu.com/usercenter/paper/show?paperid=6cba73d5dadd664d0e2fbfa53f37e4eb
https://xueshu.baidu.com/usercenter/paper/show?paperid=6cba73d5dadd664d0e2fbfa53f37e4eb
https://pubmed.ncbi.nlm.nih.gov/17995931/
https://pubmed.ncbi.nlm.nih.gov/25299698/
https://pubmed.ncbi.nlm.nih.gov/27470354/
https://pubmed.ncbi.nlm.nih.gov/22971524/
https://pubmed.ncbi.nlm.nih.gov/22971524/
https://pubmed.ncbi.nlm.nih.gov/32532056/
https://doi.org/10.1158/1538-7445.AM2015-5566
https://pubmed.ncbi.nlm.nih.gov/8358790/
https://pubmed.ncbi.nlm.nih.gov/23869191/
https://pubmed.ncbi.nlm.nih.gov/14634372/
https://pubmed.ncbi.nlm.nih.gov/9704409/
https://pubmed.ncbi.nlm.nih.gov/17237344/
https://doi.org/10.1242/jcs.00210
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4414133/
https://doi.org/10.2174/156800909789271512
https://www.semanticscholar.org/paper/Tumor-suppressor-p53-is-a-direct-transcriptional-of-Toshiyuki-Reed/ccf8421e0c1e46427df6c0f778a85b43d91bf675
https://pubmed.ncbi.nlm.nih.gov/15078907/
https://pubmed.ncbi.nlm.nih.gov/18948948/
https://pubmed.ncbi.nlm.nih.gov/1680549/
http://dx.doi.org/10.61186/ismj.25.5.422
http://ismj.bpums.ac.ir/article-1-1658-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-30 ]

[ DOI: 10.61186/ismj.25.5.422 |

Y4 /MCF-7 55 01 5 sobess 5 Jety S lae L350

b‘)&aﬁ 9 )“’J.:ﬂ‘

31.Lee JH, Park CH, Chun KH, et al. Effect of
adipose-derived stem cell-conditioned medium
on the proliferation and migration of B16
melanoma cells. Oncol Lett 2015; 10(2): 730-6.

doi: 10.3892/01.2015.3360.

32.Moore J, Yousef M, Tsiani E. Anticancer
effects of rosemary (Rosmarinus officinalis L.)
extract and rosemary extract polyphenols.
Nutrients  2016; 8(11): 731. doi:
10.3390/nu8110731.

33.Jaglanian A, Tsiani E. Rosemary extract
inhibits proliferation, survival, Akt, and
mTOR signaling in triple-negative breast
cancer cells. Int J Mol Sci 2020; 21(3): 810.
doi: 10.3390/ijms21030810.

34.0zdemir KG, Yilmaz H, Yilmaz S. In vitro
evaluation of cytotoxicity of soft lining
materials on L929 cells by MTT assay. J
Biomed Mater Res B Appl Biomater 2009;
90(1): 82-6. doi: 10.1002/jbm.bh.31256.

35.Collier AC, Pritsos CA. The mitochondrial
uncoupler dicumarol disrupts the MTT assay.
Biochem Pharmacol 2003; 66(2): 281-7. doi:
10.1016/s0006-2952(03)00240-5.

36.Mansourabadi AH, Hematti M, Moradi A, et
al. Evaluation of Curcumin and Quercetin
Toxicity Effects on 4T1 Murine Breast Cancer
Cell Line by MTT Method. Iran South Med J
2017, 20 1) :1-8. doi:
10.18869/acadpub.ismj.20.1.1

37.Jeong CW, Ahn KS, Rho NK, et al.
Differential in vivo cytokine mRNA
expression in lesional skin of intrinsic vs.
extrinsic atopic dermatitis patients using
semiquantitative RT-PCR. Clin Exp Allergy
2003; 33(12): 1717-24. doi: 10.1111/j.1365-
2222.2003.01782.x.

38.Golestani Eimani B, Sanati MH, Houshmand
M, et al. Expression and prognostic
significance of bcl-2 and bax in the
progression and clinical outcome of
transitional bladder cell carcinoma. Cell J
2014; 15(4): 356.
https://pubmed.ncbi.nim.nih.gov/24381861/

39.Paul-Samojedny M,  Kokocinska D,
Samojedny A, et al. Expression of cell
survival/death genes: Bcl-2 and Bax at the rate
of colon cancer prognosis. Biochim Biophys

Acta 2005; 1741(1-2): 25-9.
doi:10.1016/j.bbadis.2004.11.021
40.Stambolsky P, Weisz L, Shats I, et al.
Regulation of AIF expression by p53. Cell
Death Differ 2006; 13(12): 2140-9. doi:
10.1038/sj.cdd.4401965.

41.He N, Kong Y, Lei X, et al. MSCs inhibit
tumor progression and enhance
radiosensitivity of breast cancer cells by down-
regulating Stat3 signaling pathway. Cell Death
Dis 2018; 9(10): 1026. doi: 10.1038/s41419-
018-0949-3.

42.Lazzarini R, Sorgentoni G, Caffarini M, et al.
New miRNAs network in  human
mesenchymal stem cells derived from skin and
amniotic fluid. Int J Immunopathol Pharmacol
2016; 29(3): 523-8. doi:
10.1177/0394632015610228.

43.Lazzarini R, Olivieri F, Ferretti C, et al.
mRNAs and miRNAs  profiling  of
mesenchymal stem cells derived from amniotic
fluid and skin: the double face of the coin. Cell
Tissue Res 2014; 355(1): 121-30. doi:
10.1007/s00441-013-1725-4.

44¥Yang C, Lei D, Ouyang W, et al.
Conditioned media from human adipose
tissue-derived mesenchymal stem cells and
umbilical cord-derived mesenchymal stem
cells efficiently induced the apoptosis and
differentiation in human glioma cell lines in
vitro. Biomed Res Int 2014; 2014: 109389.
doi: 10.1155/2014/109389.

45.Yu X, Su B, Ge P, et al. Human adipose
derived stem cells induced cell apoptosis and S
phase arrest in bladder tumor. Stem Cells Int
2015; 2015: 619290. doi:
10.1155/2015/619290.

46.Yi W, Wetzstein HY. Anti-tumorigenic
activity of five culinary and medicinal herbs
grown under greenhouse conditions and their
combination effects. J Sci Food Agric 2011;
91(10): 1849-54. doi: 10.1002/jsfa.4394.

47 Valdes A, Sullini G, Ibanez E, et al.
Rosemary  polyphenols induce unfolded
protein response and changes in cholesterol
metabolism in colon cancer cells. J Funct
Foods 2015; 15; 429-39. doi:
10.1016/j.jff.2015.03.043

http://bpums.ac.ir


http://bpums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/26622561/
https://pubmed.ncbi.nlm.nih.gov/27869665/
https://pubmed.ncbi.nlm.nih.gov/32012648/
https://pubmed.ncbi.nlm.nih.gov/18985793/
https://pubmed.ncbi.nlm.nih.gov/12826270/
http://dx.doi.org/10.18869/acadpub.ismj.20.1.1
https://pubmed.ncbi.nlm.nih.gov/14656360/
https://pubmed.ncbi.nlm.nih.gov/14656360/
https://pubmed.ncbi.nlm.nih.gov/24381861/
https://doi.org/10.1016/j.bbadis.2004.11.021
https://pubmed.ncbi.nlm.nih.gov/16729031/
https://pubmed.ncbi.nlm.nih.gov/30297887/
https://pubmed.ncbi.nlm.nih.gov/30297887/
https://pubmed.ncbi.nlm.nih.gov/26684628/
https://pubmed.ncbi.nlm.nih.gov/24104559/
https://pubmed.ncbi.nlm.nih.gov/24971310/
https://pubmed.ncbi.nlm.nih.gov/25691904/
https://pubmed.ncbi.nlm.nih.gov/21452174/
https://doi.org/10.1016/j.jff.2015.03.043
http://dx.doi.org/10.61186/ismj.25.5.422
http://ismj.bpums.ac.ir/article-1-1658-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-30 ]

[ DOI: 10.61186/ismj.25.5.422 |

VEY s 5 3T /0 o sland /@26 5 Sy Il

o ZAAN

48.Valdés A, Garcia-Cafias V, Kogak E, et al.
Foodomics study on the effects of extracellular
production of hydrogen peroxide by rosemary
polyphenols on the anti-proliferative activity
of rosemary polyphenols against HT-29
cells.Electrophoresis 2016; 37(13): 1795-804.
doi: 10.1002/elps.201600014.

49.Valdes A, Artemenko KA, Bergquist J, et al.
Comprehensive proteomic study of the
antiproliferative activity of a polyphenol-
enriched rosemary extract on colon cancer
cells using nanoliquid
chromatography—orbitrap MS/MS. J Proteome
Res 2016; 15(6): 1971-85. doi:
10.1021/acs.jproteome.6b00154.

50.Mothana RA, Kriegisch S, Harms M, et al.
Assessment of selected Yemeni medicinal
plants

for their in vitro antimicrobial, anticancer, and
antioxidant activities. Pharm Biol 2011; 49(2):
200-10. doi: 10.3109/13880209.2010.512295.

51.Sheehan KM, O'Donovan DG, Fitzmaurice
G, et al. Prognostic relevance of Fas (APO-
1/CD95) ligand in human colorectal cancer.
Eur J Gastroenterol Hepatol 2003; 15(4): 375-
80. doi: 10.1097/00042737-200304000-00007.

52.Hawkins N, Lees J, Hargrove R, et al.
Pathological and genetic correlates of
apoptosis in the progression of colorectal
neoplasia. Tumour Biol 1997; 18(3): 146-56.
doi: 10.1159/000218025.

53.Leahy DT, Mulcahy HE, O'Donoghue DP, et
al. bcl-2 protein expression is associated with
better prognosis in  colorectal cancer.
Histopathology 1999; 35(4): 360-7. doi:
10.1046/j.1365-2559.1999.00743.X.

54.Gazzaniga P, Gradilone A, Vercillo R, et al.
Bcl-2/bax mRNA expression ratio as prognostic
factor in low-grade urinary bladder cancer. Int J
Cancer 1996; 69(2): 100-4. doi:
10.1002/(SICI)1097-
0215(19960422)69:2<100::AID-1JC5>3.0.CO;2-
4.

55.McDonnell TJ, Troncoso P, Brisbay SM, et
al. Expression of the protooncogene bcl-2 in
the prostate and its association with emergence
of androgen-independent prostate cancer.
Cancer Res 1992; 52(24): 6940-4.
https://pubmed.ncbi.nlm.nih.qov/1458483/

56.Hague A, Moorghen M, Hicks D, et al. BCL-
2 expression in human colorectal adenomas
and carcinomas. Oncogene 1994; 9(11): 3367-
70. https://pubmed.ncbi.nlm.nih.gov/7936663/

57.Ben-Ezra JM, Kornstein MJ, Grimes MM, et
al. Small cell carcinomas of the lung express the
Bcl-2 protein. Am J Pathol 1994; 145(5): 1036-
40. https://pubmed.ncbi.nlm.nih.gov/7977636/

58.Joensuu H, Pylkkénen L, Toikkanen S. Bcl-2
protein expression and long-term survival in
breast cancer. Am J Pathol 1994; 145(5):
1191-8.
https://pubmed.ncbi.nlm.nih.gov/7977649/

59.Lu QL, Elia G, Lucas S, et al. Bcl-2
proto-oncogene expression in
Epstein-Barr-virus-associated nasopharyngeal
carcinoma. Int J Cancer 1993; 53(1): 29-35.
doi: 10.1002/ijc.2910530107.

60.Ahn JO, Coh YR, Lee HW, et al. Human
adipose tissue-derived mesenchymal stem cells
inhibit melanoma growth in vitro and in vivo.
Anticancer Res 2015; 35(1): 159-68.
https://pubmed.ncbi.nlm.nih.gov/25550547/

http://bpums.ac.ir


http://bpums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/26842614/
https://pubmed.ncbi.nlm.nih.gov/27103343/
https://pubmed.ncbi.nlm.nih.gov/20942618/
https://pubmed.ncbi.nlm.nih.gov/9143411/
https://pubmed.ncbi.nlm.nih.gov/10564391/
https://pubmed.ncbi.nlm.nih.gov/8608975/
https://pubmed.ncbi.nlm.nih.gov/8608975/
https://pubmed.ncbi.nlm.nih.gov/8608975/
https://pubmed.ncbi.nlm.nih.gov/1458483/
https://pubmed.ncbi.nlm.nih.gov/7936663/
https://pubmed.ncbi.nlm.nih.gov/7977636/
https://pubmed.ncbi.nlm.nih.gov/7977649/
https://pubmed.ncbi.nlm.nih.gov/8380056/
https://pubmed.ncbi.nlm.nih.gov/25550547/
http://dx.doi.org/10.61186/ismj.25.5.422
http://ismj.bpums.ac.ir/article-1-1658-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-30 ]

[ DOI: 10.61186/ismj.25.5.422 |

Iran South Med J 2022; 25(5): 422-441

Original Article
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Background: The effect of conditioned medium on apoptosis and invasion of MCF-7 is still debated.
Carnosic acid, a component of rosemary extract, is also reported to have anti-cancer property. Therefore, we
studied the occurrence of apoptosis through AlF-dependent pathway in MCF-7 cells treated with conditioned
medium and rosemary extract by evaluating the expression of AlF, P53, Bcl-2 and Bax genes.

Method and Materials: In this studty, the experimental groups were: cultured MCF7 cells in medium
containing serum (control), cultured cells in conditioned medium containing serum (CM group), cultured
cells in medium containing different concentrations of rosemary extract (50 and 100 pg / ml) for 24 and 48
hours (treatment groups). The cell proliferation rate was studied by MTT test. Gene expression was
assessed by RT-PCR.

Results: The survival rate of cells treated by conditioned medium and serum for 24 and 48 h was
significantly decreased as compared to control. Meanwhile, there was a significant increase in the survival
rate of MCF-7 cells cultured with rosemary 50 and 100 pg / ml containing serum for 48 h, compared to
group treated with conditioned medium and serum. A significant increase in P53, AIF and Bax gene
expression, and also a significant decrease in Bcl-2 gene expression were observed in cells treated with
conditioned medium and serum for 24 and 48h, as compared to the control. Rosemary at the concentration
of 100 pg/ml and serum for 48 h significantly decreased P53, AIF and Bcl-2 genes and rosemary at
concentration of 50 pg/ml containing serum for 24 and 48 h significantly decreased Bax gene expression
compared to conditioned medium and serum group.

Conclusion: The AlF-dependent apoptotic pathway was activated in MCF-7 cells after treatment with
conditioned medium 24 and 48 h and rosemary 100 containing serum after 48 h.
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