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Abstract

Background and purpose: Breast cancer remains one of the most prevalent cancers affecting
women worldwide. Despite advances in conventional treatments such as chemotherapy, surgery, hormone
therapy, and radiotherapy, their effectiveness in eradiating the disease is often limited. This study was
conducted to explore the anticancer potential of artemisinin-based electrospun implantable scaffolds
against the MDA-MB231 breast cancer cell line.

Materials and methods: Artemisinin (Art)-loaded polycaprolactone scaffolds (Art-PCL NFs)
were synthesized using electrospinning technique and their physical and chemical properties were
characterized through electron microscopy and infrared spectroscopy. This experimental study involved
the preparation and culture of MDA-MB231 cells in triplicate wells for both test and control groups. In
the test groups, five concentrations of artemisinin in its free and nanoformulated form (0, 2, 5, 10, 20, and
30 mM) were applied and incubated for 24, 48, and 72 hours. The control group was incubated with cell
culture medium without any treatment. The MTT assay was conducted to evaluate the cytotoxic effects of
nanofibers containing Art on the MDA-MB231 cell line. Additionally, the expression levels of BCL2 and
Bax genes in breast cancer cells treated with Art-PCL NFs were analyzed using Real-Time PCR. Data
were analyzed using an unpaired t-test and GraphPad Prism version 8, and Excel software.

Results: The MTT assay demonstrated that loading artemisinin onto polycaprolactone scaffolds
significantly enhanced its cytotoxic effect on MDA-MB231 cancer cells (P<0.05). This effect was
associated with a significant increase in the expression level of Bax gene and a corresponding decrease in
BCL2 expression in cells treated with Art-PCL NFs compared to those with pure Art (P<0.05).

Conclusion: The study showed that Art-PCL NFs are more effective in increasing the expression
of genes associated with apoptosis and inhibiting anti-apoptotic genes compared to pure Art. Therefore,
nanofiber-based Art-PCL NFs could serve as potential drug delivery system for targeting the residual
cancer cells and preventing breast cancer recurrence.

Keywords: artemisinin, nanofibrous scaffold, apoptosis, breast cancer

J Mazandaran Univ Med Sci 2024; 34 (239): 1-14 (Persian).

Corresponding Author: Mehdi Dadashpour- Faculty of Medicine, Semnan University of Medical Sciences, Semnan, Iran.
(E-mail: rahmani.dadashpourmehdil400@gmail.com) and Sodabeh Amini Tekantapeh- Faculty of Basic Sciences, Islamic Azad
University, Tabriz Branch, Tabriz, Iran. (E-mail: s.amini.tek.1398@gmail.com)



mailto:dadashpourmehdi1400@gmail.com
http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

ohs—djls Sy @g—L c o5 hily a1 a

(1€=1) 1o Jlw 3T PIQ oyLaids ©)len 9 LW 2)9y

Jlgaynl 52y Sig) :(aizunnifT b aaub ayei ollgili slociu, )l
Ulissy Y= pu sloyglus ja jgisgsl lil gl eaiiS

' gsal ($39 2 p S|
" 4lSS el Wldgan

BT ) gl (5340

S 1

@u,;@.:_.:nzw_wfL;uong.ug@ouw;@\,éwwﬂyé@uﬁowﬁun,a.a,l...
1o Clb )y p Bla b sl andlas (| ki T8 (g low ol Oloys 3 ol 5 sty 5 Slays Osessn >l
MDA-MB231 Ol O o Jgbw 035 G55 = (AT Cpiaad )T o s 0l o 55 2SI (6l Cnyls Slb e
A3 S el

5 e il g 2SI 3l oslinal LATE (g5l 0585 Y5 518 b (sl ls ¢ o o anfllas ol 53 s 9 dlgo
&y 0 o d glow MDA-MB231 slad sl g 31 oo 05 5 oy p Lol T plad 5 (oS08 Sl goast
33057 S0 4 ptemad )T CBIE 0 (s (lros 8 55 i o J 25705 8 5 035 3 gbaw slaeSals
S Lo 56 Cowi (J 1S 05 8 Ldd 4SSl Cele FA 5 Y Sodots (Vg0 Lo Yo 5 Y0 Ve B oY ) Jga b 5k
MDA-MB231 J sk 03, 655 » Art (g5l 6l 106 65U Covos Sl 31 gy ysbite 4 MTT Cs o § 415 Jshos
Real-Time PCR 3o b jIATt (g5l bl b odkd slas slad she 53 Bax 5 BCLz 0L o cpires i3 S plon]
<~ GraphPad Prism 13l 5 dews 54, s Unpaired t test LT GladsasT 3l oslizal b laosls gy 3 S gy
W25 8 plol A

695 210 0T Comms J1 (2 5 BB bt s )ls G952 mtmnnd )T 03 8730 4875 S USTEMTT s dlanaidly
5Bax Lal} Oly mhaw s 5 BB 5151 L laadly ol (P<2/00) das o 2153 MDA-MB23L b 1w (slad sho
(P<2/40) dized ol yor AL L dglie 13 ATt (g5l 0 5 b ouls L slad shu 45 BCL, LialS L,

13 gl (S35 = 65 et S Gl AT gl )3 ATE (g gl ol o7 Lisls 0L s srlitin]
slile 3L Sl cad s o2iS (gl @u,,,uwéii@\;,&“mt Sol (6B 5L Glacam,ls ol pl
38 Oy Ol o 545 Se

E-mail: dadashpourmehdil400@gmail.com Sy Sl Dl (S5 e o5 10l — gl SIS (S 40 :gdamo g0
E-mail: s.amini.tek.1398 @gmail.com ol p e suSCals Gy ol (Dl 315T oRKils 1 5 — AL inel ildga0

Ol s e S sk oSS (S 0Sails (S5 (ol il 03,5 (S (ol gl (i 15575 il )

Ol 1 o Aoy (oDl 5T o815 carly e ouSCails i i) i ST

Ol Ol il (S5 psle ity ¢ STy 0aSCails ( (K (555550 g 05,5 Slyslend ¥

Ol Ol Ol (S sl o5 Ol o Sidis S 0 F

Ol ek Ol (S35 0 gl o015 ¢ il Dl a2aS” 0

VEYIAYE Ly e VYT E OlShol g gl b DRAAL SIS R

1Ce 1 131 . PRQ p)Lad «@)ed § (W )9y ohdjle (i) eolc slEibily dlas 2


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

ul)lSam g gainl 5jgpi oSl

313 Gt )3 i polal jsb g 5 (Sip ole
Sl > Ll 21581 I 3 Ty S
O3 pobazt| il Bl g (6585550 51 o)l
S 22 ¢ Gloys Ooda 5 ab gy e 3L 4 JUa]
S s ol GRIP Gl DI i e o
dodr Glagsls 4 S drn g g (olies «s,8 5L
oslaial Lagyls bl Ol 51 5 Canw S ‘rsu
SV o o i L b b 51 (V)5 55 e
gl 53 Il S 3l p L) SME L Ol 5
YU e o ol o) BL (e Lls ] 5
oy bl le ol b ad she cnlie 2:8an O
a3 Sy 3o o Sl (S VS o o8l 5
A s Lagyls Sde Y g boas J,x8 tla,
s i s 56 515 5503 O g 5SS
L ols o ad o s 5 03,5 (5,8 ol 0T
NS o 5 o
5 gl e 0 gl 2SN (6 mndy SIS
Cadibes sla S, Lossls ol J ST 5 VL s
5 Cadides lagyls sl Jsls Ol se 4 (g5 lwesleT
S o N eslial 35 g0 b s (o ST e
AR A ) ey & (PCL) 0585 557 Ly
L (eoian) 28 OT sk s 5 Sl go 5
5w s sl SO Sl gt
Jmamn 03 (gt 8 3 (el S ST (b
ol i LS55 g0 4 a5 L.l OT o 505 51 ool
O30 Glosa s 3,5 LS Col wdige 5 S 53
S e Lok sl 6l el 5 s adllas ol s
mnd T O3 b 25 8l g0 5 Glans )l
(st =B osban s el B s (S oS L
Il s oml 51peps ol 331 ol slays oS
09 A 3l eslinal L OS5 8y slac )l
Bl oot S0 38 S S g e S b
b ol ) oo 35 F g 35

)souo:yjs\jTngjlséijrﬁ

Ao ddo

35 Cadw I o 5685 51 (S Ol
3 g8 o Jale ass i 5 Lis e
S Ol O il 0 B30 5 (M Sl
230U o p3 odd a i slaol S IGUBI
dns s &5 0 e s ren 5 035 Olgr ol o
ot Ol e (sLadleys ()IsL o acsy Ol 1 ]
Lol ckizun o zwd 53 ol 590l 9 1o Glays ol
SLaoleys (N1 (g3 5dmn 2,18 5150 5 (ks 5
s s 0L ) 6 g Sl 5 gl Ol 45 Ok
e (S5 oy S s le 20lse Ll
Dsbigr o2 90l> Soaglie 5 seb 5 Gg3 Al (a4
I el Gl Gloys (pond dnw g (G4 p Dlids
5 Al OS5 Gl dS ol o2 i b
Slailen plw paeslimal 5,50 Glagyls LosILL
sl o L;lﬁ.(f)w\au;ﬁﬁv.:&-.k_u_}
Coldal & o b (SIS 520 3l enlizal 5 glulis
Coda 5 gm 3,05 5 4 5 OT 3l eslizul s L;\d\f.k.::;
555 sl 2alS Eel aST Conl odd osls 13
(F0)5 58 oo Ob o Ol o

oLE SNAVY Jlu )3 & Sl oS 5 pstnnad T
ol 0l I Artemisia annua el 4 s 2l
LYl s b o de 0T Slitie 5 ool )T
P NETY SN U r P JESPPP - Ju - SEpIE
(P Lz gslanl Ao Sl 5 SIALST]

oS 2Ll s a8 5s JLS 55 LadlaS s
el S AL e sy gde 5 ulre (yls (yls
AalS (S5t g cTl a1y LaoT LS
@ 0lg oo DS 5 opl (Slacy s gdoes 51LOVA)AAS o
S5 o e (oS I 0 S as aes
O 53,5 55 G Ols Dde 05 51 ol cCund
Gl 2 S Ll QLB o 2 g e sbe m
B i e T T

BE 6535}.§$'yb )‘ oalawl a)'jJ_A‘ (Q)ML@ Q\;.:—

3 1Co 10 )3T . PWQ s)Lasis @)D 9 W 2)9>

ohdjle (i) eolc slEibily dlas


https://fa.wikipedia.org/wiki/%D9%BE%D9%84%DB%8C%D9%85%D8%B1
http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

oxanrad)l b osd ana’ (sLIRG slacuuy)s

esﬁpa.uscw,wdﬂ byl glacawls
S ol o (61 5 i e o sta T 45

5,8 o 1 eslinal 5y SiolejT

Art (5l (sls s (7858050 (oois 1
S9N Sy Sn Lo 5 o > (585550
5,5 (MIRA3 TESCAN, Czech) (SEM) ¢&:8l
L ok sloul (sla b 5l Calbes 5 3 8 15 anlllan

Al et (iMage V) s a5 IUT 15l 5

(FTIR) (s 58 foki b ja )8 O 0be (el b
Sl B 56 5 tomad ST (S5l (Sl b 5L aainls
L e 8 090ke (ot Cab Al s el T 56
(Perkin Elmer, Spectrum, Waltham, USA)a |45
dem? 5SS 5 400-4000 em o 8 s
TP R TVE P FRPUS | IS ] SCRCEJCQNES
LOUISL 1 eSS e s &St 55, ¥ ke
L osls Hl 3 KBI amio 93 o /0¥ MM Cwlies b

L pdy S LT

AT s b T Ol et
S S P 5> T O s aallan ) it
ol iy L La gl o ol 4l cla b g
o 0 olas 43515 .23 8 513 o5l 3,50 ok
e 4l homiw oiws Sl eslial U s b 4L

A3 ¢ S o3l (goniometer, Switzerland )PG-X

(EDX) Sl 57 P ALy (ior i felonis 4 5o
S e S Sy S

51 el Sy S 55 e s
¢l = 954 (OLJIT EDX; JEOL-EX-23000 BU)
oks (,MEL sla b sl )3 paie S smee S5

A oslizal g,ls L

.D)}_.A MDA'M8231 Lgb:d}l_..u EXD) o~ k;—w&{)‘)

W58

b b9, 9 dlge
S S Ly a8 leT aalas o
¢ ss o8_2315 ;> R.SEMUMS.REC.1402.165
s ST 3l adllan pl53 s o god Olions (S5
laes S Olyeas Uil s otd 5y a5
(03 35 3515 436 C 28 s (g5l J 58 5 Lol

Ll ol oslanal

IS Yol ok a5 ot
H UK o8, 2) 058V )L S b
O sheg) SLa o 5i g0 (28 a il § gl juky
23806 i 53 5 I Sl 53 08 LS
2> Pl g a5 Ll i 035 8 5 @ DS

s gile el SISl es 5 Ol IS (6o

Art ool (6 ol Gyl 5L
sl iolaey IS (65 Jols IV 55 aly
15 53 50l o B i 4 (WK 257,2)
Gogediodds ot weme T b LS 6
Ui S byl o&ilejT slosys Colu YF ke
(L& 57 ,8) o )T s 0355 550 SalS”
Al LS el Jslowe 4 ol 055 o2 0 o 4
ke 88K S ey Uslone o5 b a3
CS 5) s 5 SN oy 353 3 5 0k oS
Lo eyl 5 s esls 5 (wlide 5L 01, 5Ls 45U

3 8 el ) oot Jade b o&aws St

o3 2SI o 515 (gls zal,L ) osled Jgur

120 Mm a—\;fc?UJjU ol
Kvr.-vo ity e
Gy I3 s s
ml/hy J36 e g
Rpmyy. a_\;fc.,_rb;u‘;;ﬁ;,p,,

1o 31 . PRQ a)Lasks @)D § (W 8)9>

ohdjle (Al eokc slEibily alas 4


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

ul)lSam g gainl 5jgpi oSl

b, glad sl GIAXY T sl

5 Adesls cuiS slal= 24 - ;> MDA-MB 231
L bd g o din S Iy 35 ol YF Se 4,
SYOAN gsl> bl 5 Art 1 SLSS o ble
e Y Sl i s Fols (Y 0 Y )
25Ul O, 5 i Bl Sy 4 JolST CiST Lo
Celw FA 5 YF b sl Ol ¢l - CO,

a5 5,5

MTTW‘,@L@J/}@JU@J
dom Lo bl gy o onls ciS glad s
535 MTT Lot Lo 5 00 5ol 531 0oy oo JS 51
MDA-MB231 (glad sl 05, .45 5 1,5 L3,
s STL S S G 2oL T planil g
ol 03 L osls 5SS 5 g Ol nl ) galy s
Jols oS dplo S ol Sl GlasSaly it
Slad sl =8 Ol e 4 La 5 d gl 5 CiS Las
Lod Hlos slacSale s Art Calibes glaclale o)
sdsj sladgw J =8 Ols—e 4 PCL s 4L
L 53 Art g5l PCL Lo b Cadiies slaclals
i o 53 (0l SST Ol pladl ) s il 43 8
3 mBsl 5 s,ls sl CiS Lases (s Ol
Lo ;s S Yo Sl pp w5 A ol ol
53550393 MTT Jydoms 2y Seadr 505U
Cola® g ddodbony p st T 855 oy o
Yoo sgds oSalr 8 an e s S (IS
S 5L pis 1 dm .18 L5 DMSO 25 S
D3l Slassh O o i 4 Sale 2 05 5
Y o&es b 5 Coly slacSale (o) 5 ol

A 5u\3|}>' BES)

Real Time PCR Lw o 0 Ol v

AT Ll g s f oy
sl CoLII b e o Ly Slallle gl
ke Y sl (Sl YF ol oS 0553 5
a5 YV gy Hs g b esls ,, 5PBS (pH 7.4)
L 0SS Cadies SLaj ol b gl o1 8 Sle
GUI slas 53 o &5 (e 555k 1 g i gl
31058 2l doys g s ¢Sist NS 3 g dtds

Al abal

Wo — Wt

Wt loss (0g) = ——— x 100
(%) o

as (Wt loss %) 05 alsS dw ;s YU s b 5o
o, Lal O 5l SSHOWD t 0la 55 Oy 2alS Ao )s
OLE ) m 55 g5 5o BUISL 055 WO 355 e

el Ok 5 g SUISL 059 WE 5 das e

Slallos (gl o (6o L5 51 (Glaln )5 03,5 asla]
ok i

Ul &K sbal Jslas (5,06 56 Glan s Tl
Ll =l (glo S oS 5 SPL) gl YF ol
Aoy Ve JSU1 Sl ealimal U 5L aw s sa s
s el S g el el sinnd (L& =57 ,2)
ol o o 53 . S 15 4855 V0 Sde 4 UV
L U s osls 520 PBS Jpdoes U 4L aw 4 5o
35,5 Code 0T 51 IV obile

PCL (S 16 3 Corai gl 1 pieanai s T sl y O o s
L 385 5k 4 b ubsl 5l p 8 e YO ol
4 PBS 3L 51 2 (e YO Hlke 53 5 0dsi 055 5515
LSS 53 505 g 3 8 - iy Jaos Ol 5o
5328 8 8 akEs 53 5an Nt e b ,ls S
s 5 ko ) e o (s J3 31 G5 Jorl
5 SLSS ldie g s azils  iay Lases jlods by
ol Lay (613 Hldie . dus S 6lsl Lass 4 PBS
LoT cbale 5 43 8 odomin UV inc b b g

A u:‘)‘)f M)T O}:-w‘,:ﬂf ey Sl el

5 1Co 10 )3T . PWQ s)Lasis @)D 9 W 2)9>

ohdjle (i) eolc slEibily dlas


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

O¥awaa3)T b axid ane’ (3G slacunyls

YV L WVe o5 gdmms 4 g 00ls JLJJJ\ Iy LAQTJ_]é

Frequency (%)

200
(Fagil) sutd il il

Frequency (%)

100 W0 300
(Aapid) w30 b

$3= PCL-PEG s yl5 (B (CPCL s yls (A 1Y 05kods g guaf
@_A}a;ﬁ;}uﬁu}mc}a_w«_{:;a.uuﬁQl_,:@Art

Jﬁ@;e%bhﬂbybcﬁud‘,)MJT)‘u’jM;

FT-IR o s dpole b (o
A 09k (i b b o DLl
DAL g1l gyt (1 ATE 5 0k i (gl ok,
Saat s gla ek Hltle 53 350 50 ole glaoy §
(oo S s5n (i S slres S dslen ( Jol>
s Lo g 3 g0 sla 03,5 plu 5 e 5 (552
FTIR Cab 53 .() )led s ga) 35 il FT-IR
SYOVY/PY em™ s Ol a8 PCL slos oy 57
S 50 03,8 55 45 b atalie YEYV/AZ O
22 5L s g8 ol 5 05SSR s Jle s
05,8 51C-0 —2iS Slabes,las VPOY/YS cm
53 e a3 g ls Sk i S
35C-0-C ais 550 a4 \WAY/+A 5 \Yevacm™
plad s 031 jolaz| ~COO- Ll 28 SLile
YA s YVAYYACem™ 3 C-H  iis glaul
Loy e VWYAA M 4l s sl )l dileds 7 jaze

b s Syl 5 O5aoda o S Gladisy iS4

e el FAL UL L ICsp slac ke U bad sl
el wgdylw 3l LSRNA ;U0 8
¢l !~ Trizol (Sigma, St. Louis, MO, USA)
$BCL2 gy oL CJM . s Real-Time PCR
<> Real Time PCR 2815 .3 S o1 szl BaX
5380 wiss Y gl o3l § ol a3 00 oyl
PEPSIPLT. WU SEPRPEEF TS P JUR K g N
V0 (gl 3l Sl a5 70 ast 10 gl o) 5 sl
A plonil adids V gl 318 Sl a3 VY 5 easl
Sl S @lnT do i 5 23S OLL I e
05 b K S 1ol el 45505 2 (515 CT
Ol geay LMIRNA (gl ,Bax 5 BCL2 03 L i 5 4

AT Cawsas e Ol O 50 chOUsE Keeping o

L;jlorj:lb’ruﬁjj
oy o Layls god vy 5 S Jdond 5 4 25
b 8 pLowl A« GraphPad Prism 15l ;
Sleslitul L i § 55 o 5 oy 8 o g
Lresls i plewil Unpaired t test ol la 04037
Aleds o3ty Siolad jlme Ol sl 5 Kils &y 50
A5 s 30 SlisbeT wled 55 Oliabsl 55

35 g s gan /00 ) 50D s b S

sl
Art-PCL sPCL (cloCuuy jls relow (55538, 30 uiy
L (5 ASIAME-PCL (laan s S5HP05
(FE-SEM) s, 53,9 0 sy Son 3l oalizl
SEM , slas odkns OLES ) oylad , guad AS odalie
Ol 5 oo Al o PCL Jgloee 5 Art (g5l (la 016 55
503 Sl Ll abw oS 5,8 ual e
odys Lo b il el (59, ATE (55,05 51 (Jl S
PCL Cls JI3 At C1 50 555 48 5500
L0+ 5 PCL glau,ls hab . iS o slgiis |

PCL ,ulo gl g5y » At gyls 548 s 2 gl Y

1o )31 . PRQ a)Las @)D § (W 8)9>

ohdjle (Al eokc slEibily alas 6


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

ul)lSam g gainl 5jgpi oSl

sPCL lasUl 56 (CA°) g.JT el a sl OT oF ool Jgu

))\J 6}\:— PCL
() rles 415
B Ye= 0l b= 0l gt
(Sl & yln O3l i) (Sole £ ylme O3 il
AY oV E AT VA £ /50 PCL
WYNQE pY VAR £ R Art loaded PCL

s S Pt i il o g 4 e
EDX) ./
okd g 53 2SI (gls 0B 5 adgl s 5 4 s
53 S 303kl b pad ST b 0k (55180
oSy SN 55y b U sy 53 S
b ¥ o)l 1 pes A8 plnil (SEM-EDX) (5551
S dad g Ol gl das 0 Ol ) Las e sladsai
JL._J\‘,SU o= L}-&\f@&&\‘,&;p O}_._mﬂ)&jf
Jelo 5 4 o 51 gy 515 (sl ok g9 S
33 ) 14 Ans o 41,11y aiies dal 55 (EDX
2 S sk g5 55 Gl 4o ST (5500

...U)}:' okl J}M ;}L:S‘};L; J>|>

800

700

6002

5002

00

300

200

100

300
700
600-2
5002
00
30
2005

1003 o (o]
LIL.JW“J
o —— kev

T
0

Cag 15 (EDX) Sl 55 (6551 s i o ¥ 050 S1390

Art s Jss S Lgw i8S o by e 104 cm?
S VYVO/OF b ys Syl js b men il
S =S 03,5 A s by e VIPO/FY CIL

Ll 0l a Ll

3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

Sl 3 (A)PCL S yls 4y b 3o 0 FT-IR o 11 03les 515905
reYyem? ¥ Y em? js Gds sleeS, (B) Art (g5l PCL
DL ] 5 JoS 550 03,8 40 by o i 4 0 odalie

AL » C-O ais

T olod a3l ol 5 4 i
Jsdor 53 ST olad an sl (6,8 o 5100 o]
don 5l aS Hbolen (Coul odd 4o (Y o yles
OISl twss OT il ol b sl
I PRGNS S PRI Ry PR E RSP |
5 IS e Ll s JUas Ly Ol e b LI 5t
osle owyd g.\' b JJV'{ g..JT ol 4l e A
ST L plas 4l polis a5 Lol Sigsb
s 5 ST Sl 0358 U
$als Ly 055y 5 LS b OISt as Jls o
5 g T Sl 5513 03530 15 4 0kt g 55 2SI
S ng o aby e el 6 el SUIGG
)mlié|56ujijjso}w‘}:bq@\¢,§m

V- RPRERCN e

7 1o 10 )3T . P a)laids @)D 9 W 2)9>

ohdjle (i) eolc slEibily dlas


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

oxanrad)l b osd ana’ (sLIRG slacuuy)s

Loy 055 ¥ 58 s sl 5B Y Sl
Loy3 84 L5 OF el gl sl s 555 e
Il Goladl iea ) s 5m ol lay ol 5150
Ol atad )T Hlasl s 4o Yl inad 5T
Loy AL Looee 4 457 il 0 b5l b (555 0
I W C P U P P R LN )
O )T ol p LS| iy 3l s 656 ol 5

Oy e s Al g e Y| gl ad> e s

u\.&b Qﬁ&)ﬁgdkﬁbybwﬂa.l.&:}s MJT

90
75
60
45
30
15

Accumulated drug release (%)

0 T v T b L ¥ L] v Ll v 1 v L v T s
0 20 40 60 80 100 120 140
Time (h)

OSN3 58T A b U SIAI J2lay Jby s iF oolad yoges
)\:}.AJ):dé}}bbwggﬂ&ﬁa@u}y‘}é):Art‘5}[:-
duggt,s,t_@\u;.a,&”u:{u,z@mu.‘uu_u,
TR D e LIPS S B INWSNS 27 S -
-] 35T g glacslu s o)l oS el osl3T

(=X)L 5 oo €150 Hlme ol it 50k &y g 4 Lnosls

(MTT assay) Jolow Conw slojT

gl gArt J v by )l e

sl e ATt = 055V, LS L
sl 0315 OLE @ o5l 505 ,> MDA-MB231
J8" slaas sai 53 dglw Al ) 55 S)lge gt ol
Lol sl sbaassed 5 (ol is Hlad slad )
X ojlad Jydor il o 085V 48 L ubsit
sl 05 Y5 S L 5 ATl ool syl
aslie s s OLE |y Cslu FA 5 YF 1 ey |, At

sl byt S a sl ol_zs ICs ol de s

AT Ll g s f oy
Sy sl o sllan b Sis 51 S
Al U e o pu glecKinlen (osl8” LG
OLE Y o leci Hls sas 534S (g sbolen .l 515
GEET o 28l 08N 8 OUIGL a0
ol 3T 51 il oS was e Olis Jsl azan ¥ 55 1,
el BLIGE 55 S Yy 5 LS 55 5 550
o i 058V 18 IS g0 slao i) s
355 m e e 3 5 SUIGU mha (625 Rl )
OLES Hls el 45)}.%&\_».& EPS. g LISt ;.)T
Ao VA Gy 0 Sl g B Sl e e

Aol 4y 325 055V 5 157 (6 oy sl

1204
-® Artimicinin-PCl NFs
100 =& PCINFs

80+
601
40

204

0 5 10 15 20 25 30 35 40 45 50
Time (Day)

3 S galzs A&l 3T Lol s (o s o ke 510908

ssbOlan dns o OLES ) o A5 55500 (bys e Sl el

SUL i gyl ol bl oy S5 Copuw 355 o0 dalie oS

Slan Sl 80l D) oty s ABL o ST Jb o6

o &,

PCL (6w 56 51 o s 1 Spiannai s T i Ly Ol sao
S o) T ieny ol oF o)l s gl
Ol el 5T (g9l 058V 5 LS Ay o5t
ol bl e aas )T S ol Sis e
U:_A)éﬁ_i\u.{ljsc:}_.idaalj-l—&}:fy)};\_fgg
23 913 Sl FrA L 8 &S das e Eo Sl
Sln Sl 53 9500 g pdd ag 5 odkdla ;) sl sl

O O 3T 3 o3 85 B OV Ly 5 55 oo Lay

1o )31 . PRQ a)Las @)D § (W 8)9>

ohdjle (Al eokc slEibily alas 8


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

ul)lSam g gainl 5jgpi oSl

555l L s e 605 O CDNA w5l
Olge a5 dobodoniw J 28 5 a0 S 53 5o
GAPDH (5 0Ly 03,5 53 ;8 &l o s> J 8
(& s 5 edeT Cowsas (slaosls 5 i Lg;o)'\.u
05,5 335503 Ol & opl s ol ST S b
3 8 o (Tl 03,8 il i adlllan s 5o
552 g0 O] 03 90 15 g (LT s &K b s
Folas 513 a3 53 4S5 sb0ker 35 S5 s p 3540
Ol 45 das o 0L gl LT el ol ol DL
Ol 5 aml i8> o5 LG, ba Bax MRNA
Cms s 35 J=B Ol s a9 BCI-2 52 T 45 0
&S HsbOlen (P</v0Y) Gl al 2alS Les Art o
Bcl-2 s Bax slad Ol eols Olis ol aslas o]
e 5358 i )5 Lo 5 e Sne sk il 5 s
B J s Sl (S 71 0 Ol (gla 05 Ol
oAleST ol plail gl ST o il S T Al
Llos b 1Cs0 (slacdale L 6l ¥ oy 53 bad sl

AL 25l E 4 0T Glaslsge 5 il
@ Control

B8 Ar
B Art-loaded PCI

Relative expression (Fold Chenge)

< L

sladslw 55 Bel-2 dax lad Ol g 1F 0 slomds 515903
51 s At (g sl PCL G 13 (AT L 0l ,Las MDA-MB231
53 0t 35T a8 dsls DL s e FA
AT taas )T 5 J 87 Sl 4 s 058N 18 0630
A aseie il e dle Ll BE2 Ol 655 1 S5 e SOl
Ol il 31 0585 Y 5L B 56 3 i 5 3 s )T 45
530ax 035 0Ly 53 3157 Cpitenad ;T U s ie 53 15 (55515 e
s Wosls (P<v/+ ) lazaliE sl s MDA-MB231 (sla sb

N=F) s o € Jlne Ol il £ 5 S0le Oy g0

& s

S35 855 Soles SIATt sl 085N 8
SETAM U awslis 55 MDA-MB231 claJ sl L
St 4 by e o8 Jlal a1 ol yls oles
i S ST Al e ol SU SIATE ol L
9y odbag) 9 ol G At &S Lsls QL MTT
5 0bej 4 il Con S0 555 587 S0l 5l
U,1s MDA-MB231 (slad sl ads (655 4 4l s
30 P AT 48 das o DL s ol a2l
Ly asls cml ole 51055 Ys nlS b sl b gt

Aas ol

A 1004
. 804 Control
EN
z —~ Art
= 601
s — Art-loaded PCI
Z 401
o)
Q
204
0 T T T T T
0 2 5 10 20 30
Artimicinin concentration(mM)
B 1007
C |
< 80 Contro
j=d - Art
= 60
= = Art-loaded PC
Z 40
>
Q
20
0 T T T T T

o
N
(4]
=
o
N
o
w
(=]

Artimicinin concentration(mM)

OS5 L B sl Al ol Conw S 10 05lod Jlogad
Ob v slad v (g9, Art ol 08 Yy 5 LS L Ll g
L agrlge 5l el 5B) FA A) YF 5l de MDA-MB231 (sl
A doslae o M)T ol Uit 55 gl o) g yls
P/ 00) il j2alS g 5 BB jsb 4 J 2S5 55T (o)l

=¥ 5 o 1) e O3 it S0l &) 5o 4 nosls

oddisgd 5 Al Sy w At by 0 ICs ki ¥ ojlods Joue

0 30y sSS1 Citliims (sla0sle 55 05855 187 Ly ,ub sk 655

(5Y305,80) (1C50) S35k ke ST ans

B 53 0l 35 s T ] 05y 0
\YNY ARVAS Y¥
oy NA¥ fA

Real time PCR J'/Utpb@w

9 1o 10 )3T . P a)laids @)D 9 W 2)9>

ohdjle (i) eolc slEibily dlas


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

oxanrad)l b osd ana’ (sLIRG slacuuy)s

Oleys Hgbiie 4 5,0 JWal (gl Aol 5 (o0 058l 5bas
AL S se Ol

b e (F 058 o b ST s w15
3 om T ol 515 (6,8 03Il b oS das o Ol
4S8 b e Jeole Bl e Lo k5, 5
ST 3> DT Ol i sl S 4y L
S sba X)X e Ol 5 b b gL o 555 8
gl ol 55 50 mha (o sl Ol e e o
bl oo SRl ol a5l 5 00 505 JSH (6 508
0t 3 5T ATE o3l 3550 53 (Glaslllas pmoa 55,0l 4
G5 Oty Ol o lad s 59, PCL b 5 (55,
S o Ol Jlaalllas by gy ol 5l slis
MDA-MB23L iy 0l v Jhor 035 53 Cppirensad T
S s ol s os 8l 5 aalllae s 4
4 Cand S5 R Solee D5 )ls sl gl b 5L
A1 Ol O e s sl (555 » I (S )ls
Ol S 0353 SRl B b o8 s S b i on il
o Sl a ;8 6l g9y pedd 39 (ggyls ke
o 53 G R ol 48 b o Rl 55 e b 50
S 55 il Lo b b 1 gls 0l plsl i
93 edibon s oyl S 5 e s S5 S Dl 5 (lanlllae
3y g0 dow Ol TATD Jgho 03y 69, p cla 8 40
Gl b 5l aST s onls Olts 5 o 8 51,5 oLyl
P oo 2 2S5 eSS sl
ol aalllan b ilae (Y)L515 o shor ade 1y 153008
G 0 3 ) (glagyls S 51> uwg}pweu
13 (65 i sa DN 1 S13T (lagls 4

6>, SNhes Lgu‘.mg& OL,Kea 5 Wong asllas s
L OBs (slad s 50 5 b e Ol o 53 ritmras )T
L0 8 s 1y o gmn s b (23S )
SMCF-7 T4TD sl (505, 535 o 45 Sllas
Ol asls plail Ol O s MDA-MB-231

Qj d\:-! B LS)\JU;&A &KLMJTKM:U;G

Olgr O o 03 (el (2l Ol O e
Pt a5 dl 55 Glay5iS 53 OT ¢ el 5 ol
Ol 51 (5 oS o o3 Yo Ugune 15 5 03
(o Jed 3 Sleos sl i, (0P AsL s 0L s
055 Slrss O el F ol (Glass (oo
S lnls Oy Ol s 4 Mae Olsley (sl Sless
I3 G (Sl Bolee 5 Sl 035§ ge Ol
S Qolge s Al g s JBOG Rk
s odile JU Gl glad g (23S 4 526
003515 3 g 5 Al Oty Ol o 398 51 (5,8 sl

(LSS 528) b SLS 5 5 glaans o
Oliioes 4 5 3590 2915 Sl S s orls s @
oS3 8 ol oS 5 e )T (0Pl 4 S 3
ol 1ol ol ol sueT Cowsa artemesia annua
b o smmen LY ol Glalleys g o8
S s 5T Whaker I gilises G b 3 cptncas )T
WNL,HIE o 1 S slad s 2S5

S Bostn ey S 055V 4L
ssba e S C B s s S
230 5 4 50l3 JUaSH Sla i 55 Glos 7S
o s 3 4 Sl (S ek ol sl )8
canlllae sl 53033 ,8 5 9dmee 0T S s
095 gy kw5 Art (g5l PCL (glacuus 15
LT ol sSC 58 5 (S5 sose ol 5 2
S35 ATt 3550 5 I SEM SFT-IR s b oo
L5 S b 1, PCL sla s 5L

&\L;’.:lui.éjcj)bﬂ)@ticﬂb-wa:
) g JUES (s 87 315 DL 1 3505 6l
S slad b 258 6l ol S5 5 5l
@S 5)ls ol ek gL i,y L e )5 5
S ler g s e o 55 OT (sl iy Lo
ol i 51 aST Gl v glad v & g
OIS o Sy, 9 ()'\1 s 4 r)l...« Ol
Lo sl ol 487 0 S slgidy ol aalllas ol

1o 10 )3T . PR ayLaiis «@)ed 9 (W )

ohdjle Al eolc 2GSl alas 10


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

ul)lSam g gainl 5jgpi oSl

S o OT 53l 5 ails 451,405 » 5T 5
Bax//Bel-2 i 2alS” pin 1555 o g0 5 L
lag,ls 4 slen e ks 015 (g0 Ol O o 5
28 St L Gl (ot

O w4y Mas Oy 695 = laallles b
Bax//Bel-2 s L Ol ylews 457 Ll o3y OLis Sliwy
S5 e s 4 Caglie 55 5o Jlaz=l YU
S ol 53 BCl-2 05 Ol il 531 (AT A 15
(_le_wdfﬂc'uﬂxfxa:d«éj)g&ﬂéhdp
S 5 5 0l b Gl gl Lo g 0 &S o
05 Ol Ol e aadllae o=l slaasl ys () sd
.28L zals MDA-MB231 J sl s Bel-2

5 i ST 635 adlllas b 0L Ses 5 03l3Ls,
Ol Oldeads Ol o d ko 03,5 (555 2 Ny e
Sl s 5em 0T Wl OS5 ol oS Wsls Ol
()3 55 o PS3 s Bax glad oL

= & ol addlas oSG Sl aallls
ammnd )T (S5l (6B 5L Lo b s D
Fore OWlls by o lbs ens )4 53 45
31 Ol Ol pon 3k 3231 (5 8 o 53 il 57 oo
3,8 S5 eslinal 5y yse 5 2B, 5

osbas Art Lot o o asdlle ol s
30 G b SIPCL a1 3 (g 5meToiid 5
353 @IS 5 s e s shte 4 Sl s S
Sloslinl Ly 558 o lalllan s 8 e
b 5ol el a5 o5 S o Sy S
aajlas CL_.J Al Ol eyl CL.N S
115 sl Gyl 47 Wsls 0L Sl
Bax MRNA 0Ly 2als ol slee 655 S5 55
Syl pl sl oyl Jalls (g5l 4 Cacs
JoB ol Ui i S5 Ol e 40 5l S5l
Sl oAU Jomeiley 457 L b gr e 2 5 Y
jld_golbﬂ:}_oc'ujwlajj:w}nc_j}:

g i Jos

2 S St SIS (sl s G b 1 0 55SST
)31 Ol O w3 (55lge il e
ols Jlas! ol (6 lgn il caadly ol olul
2355 T L s e lad Ol gy ATt Loy
s oyl 533 8 andllas MDA-MB231 (slad b
Ol el &8 e 53 ;555 SLadS sy S
0313 OLE 5 SdS 3 gy 5550 BCl-2 5 BaX slais
Ol )T & S 0k g 51l ptnnad )T &7 S
A5 Bel-2 0l 655 85 i Solge ST 815T
g 5 et )T 4 sl DL il )y 053k
L i lie 53 1y (5 3l simn Ol il 3l ol
b oy sad s 3bax 05 0l 53 pwimsad )T
o5 NlazliE sl MDA-MB231 Gluasss
S dab e Bel-2 o3l gl 51 eSS g 0T 5,5 &S Bax
S a 5 Bl A ol S e T Ay o
Al n 4S5 ge &S 3 T T S Bel-2
.;ﬂjHﬁTdu,a;;&sIJBax;J_iw
ST L K L s By el &S ol
RIS o pand 1) Johoo &8 0 Ll iy o0
ao Jobw Cculaa 2ol CelbBax 0 ol 2ol 53l
D35 o3I ralS s )3 5 S T Jal e
e SIBax ol als Ks b la s
Olylaw 53 Bel-2 5 Bax oy (19)aS 0 5,8 ol
S alllen 355 5 s Ol e i Sl
BCI2 0Ly Ol g o S s 0313 OLiS 5 ol 4 S
0¥, 55 > 9 LL 5, (g5 aw G::_“‘ 4 Bax
Ol Al 731 Ol O o s Sl O
4 Oliey O slad sl o glae il 331 ey Bel-2
e s IS (63 el (63 ¢ Joml sl o -0 (sla gl
(Epirubicin) ‘e s ! 5 (Diaminedichloroplatinum)
5SS Olgsan Conl 5 Saa BEI-2 ol ol 5 5d o
Lassls ol 51 el 6l e sainsS sla, ST
b s b 51 Asl Ol Ol Oleys gl
Bel-2 48" Cl old ol Olas ol plx! S Sllas

11 1Co 10 )3T . PWQ s)Lasis @)D 9 W 2)9>

ohdjle (i) eolc slEibily dlas


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

oxanrad)l b osd ana’ (sLIRG slacuuy)s

psle o8y Sl pelr oBtylaT 5 (S,

.ﬁ,|;|)3|>J455J§,meouw§aﬁ

References

1.

Dadashpour M, Ganjibakhsh M, Mousazadeh
H, Nejati K. Increased pro-apoptotic and
anti-proliferative activities of simvastatin
encapsulated PCL-PEG nanoparticles on
human breast cancer adenocarcinoma cells. J
Clust Sci 2023; 34(1): 211-222.

. Firouzi Amandi A, Bahmanyar Z, Dadashpour

M, Lak M, Natami M, Dogiis Y, et al.
Fabrication of magnetic niosomal platform
for delivery of resveratrol: potential anticancer
activity against human pancreatic cancer
Capan-1 cell. Cancer Cell Int 2024; 24(1): 46.

. Amirsaadat S, Jafari-Gharabaghlou D,

Dadashpour M, Zarghami N. Potential anti-
proliferative effect of nano-formulated
curcumin through modulating micro RNA-
132, Cyclin D1, and hTERT genes expression
in breast cancer cell lines. J Clust Sci 2023:
2537-2546.

. Firouzi Amandi A, Jokar E, Eslami M,

Dadashpour M, Rezaie M, Yazdani Y, et al.
Enhanced anti-cancer effect of artemisinin-
and curcumin-loaded niosomal nanoparticles
against human colon cancer cells. Med Oncol
2023; 40(6): 170. PMID: 37156929

. Jafari-Gharabaghlou D, Dadashpour M,

Khanghah OJ, Salmani-Javan E, Zarghami N.
Potentiation of Folate-Functionalized PLGA-
PEG nanoparticles loaded with metformin for
the treatment of breast Cancer: possible
clinical application. Mol Biol Rep 2023;
50(4): 3023-3033. PMID: 36662452.

. Zhong Y, Li H, Jiang T, Mu X, Seki M,

Ty

o Sty p sl o8 tils b aslllan ol

6)L;§g§))ugl~ﬁ_jajjjj‘.¢-| ol oo

10.

Cheang UK, et al. Double-Layered Metal-
Organic-Frameworks-Based Microswimmers
for Adaptive Dual-Drug Anti-Cancer Therapy
Using Artemisinin-Based Compounds. Adv
Intell Sys 2024; 2400244: 1-15.

. Hassani N, Jafari-Gharabaghlou D, Dadashpour

M, Zarghami N. The effect of dual bioactive
compounds artemisinin and metformin co-
loaded in PLGA-PEG nano-particles on breast
cancer cell lines: potential apoptotic and anti-
proliferative action. Appl Biochem Biotechnol
2022; 194(10): 4930-4945. PMID: 35674922.

. Dadashpour M, Rasooli I, Sefidkon F, Rezaei

M, Darvish Alipour Astaneh S. Lipid
peroxidation inhibition, superoxide anion and
nitric oxide radical scavenging properties of
Thymus daenensis and Anethum graveolens
essential oils. J Med Plant 2011; 10(37): 109-
120.

. Alagheband Y, Jafari-gharabaghlou D, Imani

M, Mousazadeh H, Dadashpour M, Firouzi-
Amandi A, et al. Design and fabrication of a
dual-drug loaded nano-platform for synergistic
anticancer and cytotoxicity effects on the
expression of leptin in lung cancer treatment.
J Drug Deliv Technol 2022; 73: 103389.
Ngiam M, Liao S, Patil AJ, Cheng Z, Chan
CK, Ramakrishna S. The fabrication of nano-
hydroxyapatite on PLGA and PLGA/collagen
nanofibrous composite scaffolds and their
effects in osteoblastic behavior for bone
tissue engineering. Bone 2009; 45(1): 4-16.
PMID: 19358900.

1o 10 )3T . PR ayLaiis «@)ed 9 (W )

ohdjle Al eolc 2GSl alas 12


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

ul)lSam g gainl 5jgpi oSl

11.

12.

13.

14.

15.

16.

17.

Firouzi-Amandi A, Tarahomi M, Rahmani-
Youshanlouei H, Heris RM, Jafari-
Gharabaghlou D, Zarghami N, et al.
Development, characterization, and in vitro
evaluation of cytotoxic activity of Rutin
loaded PCL-PEG nanoparticles against Skov3
ovarian cancer cell. Asian Pac J Cancer Prev
2022; 23(6): 1951-1957. PMID: 35763636.
Razavi MS, Abdollahi A, Malek-Khatabi A,
Ejarestaghi NM, Atashi A, Yousefi N, et al.
Recent advances in PLGA-based nanofibers
as anticancer drug delivery systems. J Drug
Deliv Technol 2023; 85: 104587.

Adlravan E, Nejati K, Karimi MA,
Mousazadeh H, Abbasi A, Dadashpour M.
Potential activity of free and PLGA/PEG
nanoencapsulated  nasturtium  officinale
extract in inducing cytotoxicity and apoptosis
in human lung carcinoma A5494cells. J Drug
Deliv Technol 2020; 61: 102256.

Al-Thani AN, Jan AG, Abbas M, Geetha
M, Sadasivuni KK.

cancer theragnostic and drug delivery: A

Nanoparticles in

comprehensive review. Life Sci 2024; 352:
122899. PMID: 38992574.

Sharma A, Jasrotia S, Kumar A. Effects of
chemotherapy on the immune system:
Implications for cancer treatment and patient
outcomes. Naunyn Schmiedebergs Arch
Pharmacol 2024; 397(5): 2551-2566. PMID:
37906273.

de Luna FCF, Ferreira WAS, Casseb SMM,
de Oliveira EHC. Anticancer potential of
flavonoids: an overview with an emphasis on
tangeretin. Pharmaceuticals 2023; 16(9): 1229.
PMID: 37765037.

El Rabey HA, Almutairi FM. The antioxidant,
antidiabetic, antimicrobial and anticancer
constituents of Artemisia species. Nat Prod
Res 2024: 1-11. PMID: 39056203.

18.

19.

20.

21.

22.

23.

24.

Dadashpour M, Pilehvar-Soltanahmadi Y,
Mohammadi SA, Zarghami N, Pourhassan-
Moghaddam M, Alizadeh E, et al.
Watercress-based electrospun nanofibrous
scaffolds enhance proliferation and stemness
preservation of human adipose-derived stem
cells. Artif Cells Nanomed Biotechnol 2018;
46(4): 819-830. PMID: 28695751.

Huo P, Han X, Zhang W, Zhang J, Kumar
P, Liu B.

polycaprolactone/collagen as a sustained-

Electrospun nanofibers of

release drug delivery system for artemisinin.
Pharmaceutics 2021; 13(8): 1228. PMID:
34452189.

Altinbasak 1, Kocak S, Colby AH, Alp Y,
Sanyal R, Grinstaff MW, et al. pH-
Responsive nanofiber buttresses as local drug
delivery devices. Biomater Sci 2023; 11(3):
813-821. PMID: 36408890.

Rasouli S, Montazeri M, Mashayekhi S,
Sadeghi-Soureh S, Dadashpour M, Mousazadeh
H, et al. Synergistic anticancer effects of
electrospun nanofiber-mediated codelivery of
Curcumin and Chrysin: Possible application
in prevention of breast cancer local recurrence.
J Drug Deliv Technol 2020; 55: 101402.
Wong YK, Xu C, Kalesh KA ,He Y, Lin Q,
Wong WF, et al. Artemisinin as an anticancer
drug: recent advances in target profiling and
mechanisms of action. Med Res Rev 2017;
37(6): 1492-1517. PMID: 28643446.

Kumari K, Keshari S, Sengupta D, Sabat SC,
Mishra SK. Transcriptome analysis of genes
associated with breast cancer cell motility in
response to Artemisinin treatment. BMC
Cancer 2017; 17(1): 858. PMID: 29246124,
Bargou RC, Wagener C, Bommert K,
Mapara MY, Daniel PT, Arnold W, et al.
Overexpression of the death-promoting gene

bax-alpha which is downregulated in breast

13

1Co 10 )3T . PWQ s)Lasis @)D 9 W 2)9>

ohdjle (i) eolc slEibily dlas


http://jmums.mazums.ac.ir/article-1-21367-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

oxanrad)l b osd ana’ (sLIRG slacuuy)s

25.

26.

217.

28.

cancer restores sensitivity to different
apoptotic stimuli and reduces tumor growth
in SCID mice. J Clin Invest 1996; 97(11):
2651-2659. PMID: 8647960.

Pepper C, Hoy T, Bentley P. Elevated Bcl-
2/Bax are a consistent feature of apoptosis
resistance in B-cell chronic lymphocytic
leukaemia and are correlated with in vivo
chemoresistance. Leuk lymphoma 1998;
28(3-4): 355-361.

Aviram A, Rabizadeh E, Zimra Y, Yeshoron
M, Marmelstein M, Shaklai M, et al.
Expression of bcl-2 and bax in cellsisolated
from B-chronic lymphocytic leukemia patients
at differentstages of the disease. Eur J
Haematol 2000; 64(2): 80-84. PMID: 9517506.
Yu B, Sun X, Shen H-y, Gao F, Fan Y-m,
Sun Z-j. Expression of the apoptosis-related
genes BCL-2 and BAD in human breast
carcinoma and their associated relationship
with chemosensitivity. J Exp Clin Cancer
Res 2010; 29(1): 107. PMID: 20691103.
Mackey TJ, Borkowski A, Amin P, Jacobs
SC, Kyprianou N. bcl-2/bax ratio as a

predictive marker for therapeutic response to

29.

30.

31.

32.

radiotherapy in patients with prostate cancer.
Urology 1998; 52(6): 1085-1090. PMID:
9836559.

Eimani BG, Sanati MH, Houshmand M, Ataei
M, Akbarian F, Shakhssalim N. 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): 356-363. PMID: 24381861.
Shajahan AN, Dobbin ZC, Hickman FE,
Dakshanamurthy S, Clarke R. Tyrosine-
phosphorylated caveolin-1 (Tyr-14) increases
sensitivity to paclitaxel by inhibiting BCL2
and BCLxL proteins via c-Jun N-terminal
kinase (JNK). J Biol Chem 2012; 287(21):
17682-17692. PMID: 22433870.

Crawford A, Nahta R. Targeting Bcl-2 in
herceptin-resistant breast cancer cell lines.
Curr Pharmacogenomics Person Med 2011;
9(3): 184-190. PMID: 22162984,

Rezazadeh N, Baharara J, Shahrokhabadi
KN. Anticancer effect of Artemisia extract
and cisplatin on induction of apoptosis and
inhibition of proliferation in A2780 human
ovarian cancer. NBR 2023; 9(4): 246-256.

1o 10 )3T . PR ayLaiis «@)ed 9 (W )

ohdjle Al eolc 2GSl alas 14


http://jmums.mazums.ac.ir/article-1-21367-en.html
http://www.tcpdf.org

