[ Downloaded from ismj.bpums.ac.ir on 2025-11-16 ]

[ DOI: 10.18869%/acadpub.ismj.19.6.951 ]

sy Th alabys
u.«JU c«la J(.:lﬁ—c,....u am‘g};
A Sl shlag Slbus 5 Ko f,lp NEEHN

PERSIANGULF
\\\& //' (1F90 wil 5 o) A0V =85\ 4 F 65ladd (o33 55 L

Iran South Med J 2017; 19(6): 951-961

A WA (59389 ) éomegS 395 9 Diblock (g youls Jolo> 93l
S O g 33 (39,10 Cunglio ) As yolaio

Al g b e e

JEIM S F o&Kisls Csm ) r}lﬁ 0SSl uS._;Sj e}jf‘
Ol g é&ﬁ f}b NESH N ;é&ﬁ‘ e s, std easils 4‘}.1..;# G585S s AJ;Y

(AF/AN 5 a5 s —AF/F/4 tdlie o3l 55)

e A~

PS5 S 38U 4y e glie Slibie ole b oIS 1 (e AB 8 Ol 53 e 5 S o glacde 51 (S i O 14
S5 53 910 ) S 3o e DI i ey S e Ty gl (S 5 4 ol e Ol plas by 5 i e
2 S 32U Gty e 4 G o) 53 B F 1 E ol S 50U 4y e (5 S S &S (g0 55555 O puiks B3le b
2 (55555 + kS o6 $0) 0dd Jolo S 5 S 5 ad eslinal (pusaods) S 53 (smdy Jolo 56 51 a8, 8 LS
WS F P s 205 Mg b B sk 5 GaeS 306 4 plae MCF-7 lad gl

5 Sl 38 5 eslimul 5,5 gls e 5 IS Al SU L, n sslite 4 MTTASSAY il Sy, 5 3l
A osliml S g T W 5 2SS o 356w, skt 4 5 5 4 Annexin-V-FLUOS

Sl ol 5 by s slad g p (5 5eS sams Dl SE e gaU (55,05 b amalin 53 (e s8558 + e paB) U slaaiily
Sl 5 (o3 s Lt b S 346 5 en 355,05 4D S 926 4y p9lis MCF-T (slad shos 3 1255 20l 5 (6557 1 dlnd
3ls Rl e g5 508 SU 5 S 905 U oS 90U & L (i 306 45 p5lis MCF-7 (glad gl 13 1, 555 1

FAi 0l 4 e sS58S 5 Sy Sl SU lau g pheeS sl g 0dd lasl Sl nds 45 ol DL adlllae ol glasily 1 S e
LS o SaS e S

g Db o o5 oy Jolom 56 e ol 55555 2508 OIS

Ol (S ple olBCals Sy cp s Slagsusld odSCils (i 54 5SS am 03 8 OLg ®
E mail: zvmalekshahi@yahoo.com


http://dx.doi.org/10.18869/acadpub.ismj.19.6.951
https://ismj.bpums.ac.ir/article-1-843-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-16 ]

[ DOI: 10.18869%/acadpub.ismj.19.6.951 ]

VY40 Wil 5 oty /8 ek /a3 5

o g g.,.]a/ 0Y

S sdse st b e oSS
Sy 4 A Ol Oloys 4 Ll 5 o A2l aniils
S eSS A=) S SaS sl 5 S
gl amans aly sl e cl S L s S
(Gl b ol Gl S5l s
S @bt 48 ol 4o (e 2S5 as
O S e eSSl SIS
©opslie b w3 G el
Sbadshe 1) pslis lad sl 5 AS ale (12405 500
S ok e gl 4y el

63l 350 B LIS o S 0l (5 2o 593 LalS
Shdas Zals ) dl 5 slad g ol sbwl Cans
RIS 555 5L 53 e SHS B S 1 Ks Gk
OB 55 Gose s A el (RS 5l AL
oy sl Gl 5 S e Ll 1) S e il
Ll o i s sl -

S oS5 S Wan 3 S (les xS Slalllas
30 Clr ias E P 5l S el 4 S
e 3 s s S5l e el
OBl o s @ Ol 1 eslimal s gdms
Al (V) 51 0) Wil oo e S5 S hns
il prsl 3 el Ll JSie ol ) sl
Al U 3 5 e s a5

ol am ps s S Ll ke a0l
Sl Alizn GBU Sl e S5 58 Gl e LS ol
OBL e S ) G o e eslinal 5)ls il
2l baalie 55 Lap s s il o Wapg3,00
Sheps 5 S350 dapsssd das 51 os)ls (80
S 5 Sas pde (S alar 51 (g3uats Gl 3
So Gy o 5L s Sk A

S N P Y Y - BE - JT-3| RV (AP PRPUC Vi G

VRV
50U Obe 5o e Sobe Sl w0
s O s AL o Ol o JLis 40 S o s yaags
ez U3 Ol 3 sarles Ol o Sl Ol 5
53 o ek 53 Ol 35 o O s
oz Sl sk Sl Gla s 0dis J S Glad)
W5 a e 5ol Spmsa Ssmal 5 sl 5 A

(=) 55 0 S5 ko Slres s

5 Ol AVl (S5 P sl Sladlle Gb
O os S o Olgee 5 355 o0 6Ll Olylews 4 Ll
Golew 3 &S auly a0l (F) Ail o Ol 5
(Flasd ol Jald 35 e eslinad Ol
L O o (F) WSL 0 5L (g 5ks 5 ol 5503l
LS 1) o g0 o IS dsys Ve s ER+
el 055 el 5T G oS S 5ol LI 5 dins
2 S5 ol peS el e ST ApE e Ol
G pezo Ll 35 0 O gues ER+ i Ol s 0Ls 55
Lol ule 5 Sl JUTL wlg e O e Y b
(5 50) 1L ol en

Do Y5k Gae 8 L S S S
53 ek slewl Cuslie I8 o sl aS el
sems b S cl an Sbow sladsle
O s o aelsl OLAAG ) & bd o ) 4S 5el
L Sose a4 Sbkale olew Lol Ao s
oo L5 5 wns o eS|y 5l 4y Zn e
S o Iy Censlie GhenS 5ol 4 plil e Olley
S s e Ol o 4 M Shley Aoy Fo L
(V) L5 o pslie OF @ e 5ol L Olays JLa VY
S S 3ob LS 5o Sy S 5SS 00 LS
b i lad s S 5ol a4y ol (6 5208 Caw
Sl Sl L alea 3 AL adls

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.18869/acadpub.ismj.19.6.951
https://ismj.bpums.ac.ir/article-1-843-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-16 ]

[ DOI: 10.18869%/acadpub.ismj.19.6.951 ]

‘\m‘/«.:.,.e .'_)Lbf.o).: &}JL: u}&aﬁ‘&,‘;,_,s}Diblock 6}«._4.; JA\’_,SL:

OHKer 9 N -

oS 5 g lweslal

ol slinad osols S 5 F S addlas ol s
Sigma-  (USA) iS5l bl ols s
CS i 5l e sSHS) eSS $L (Aldrich
SU s St $L «(Sigma-Aldrich, USA
oy S e AL g (0 S5 58 HhenS 50U
G LS dliial Jol= 4L Olge 4 Diblock
) DS b o pl 4 SLS S50 sl S S
250 ey Jol $U 5T eSS

Ll Glpedd ey 8 4 oo gl
ol 2 (e SO+ S 50B) 56 5 iS50
SU Gl s oekd sy S a4 GiS sl e
U1 3 edd 032 )5 4 a5 olal o e 5558
e S s S S

Ld s & )5 s
slordism o bug b a5 e Olpe
A& ey » MTT(methylthiazol tetrazolium)
4 pslie MCF-7 ladr o plnl g
Lo 055 apm i b Sy 5 S 5ol
03 g HAS d)ﬂ@-’r Aoy Ve Sl i oS1S
FOre Fern ADv sl JpY glals 48 el
5 TAXY (ol 5o i 4 o Salr o s ke
4 pslie MCF-7 ladsh sl csle VY
A e Yren Dven Fonn i S gl
Celo VY 5 YA TY Glaobe 5o w4 o Sals
T ode a5 Ll iz Cedlg b sbad sl sl
Salr a3 d she sliw) Lad esls iS el
Cowddy 3l 0lul govie b5 Sloj oy o 3 g
chle b ad sk (glaBloas 28Ty s (ol ol
T N R e S R

3 oS ol (Gt 4 Ll e S 0 SWS O

Y 58 A) &S SaS oa SUS 53 eSS
ool s S 0 05U &S Sl @ a5 L
OS5 2050 03 Solem 1 5 S LS
55 501 ol VL ey 55 0nl 5l 0l 0L LS
LS sl oo & 1y il Aadllan ¢ Slays el
5 ol G 3 go SLa)ls ple e iS5 S
O 2 G o) 53 Ol 5o g Ol 53
SaS 4 S 326 5 0 55555 A s GG 0
eslis MCE-7 clad e (65,5 2 1) ok Jol> 5
& MCF-T Jsho 03) oS s pp 0S50 &
AT Sllas (gl 5ol alis Jde G Ol e

b e e O e (IN Vitro)

b gy 5 5lse

Johw s

.\.&6)\%)} Q‘ﬁ\)ﬁ%%‘)‘MCF'? L})’Lﬂ (=5}
ol i hew 0 e ey
3 S Sl a3 YV gl 5C02 0,50 Loyl i o

A esls CiS T-75 Kl 5o s

S 526 59,505 4 MCF7 J gl (g5l o lis
sled G slae b 4 bad el (2SSl sy
S 30l s yls ad sl ke s $ 13 el b
by L8 L Ll s as S L 55 ICB0 1 s
Olgee b dzdls 5L ool 5l g rie chale w0 Wad sl
Jos ol Lsd Lasia MCFT glad sl e 5 S s
e b o 5SS b f ot 4 5LL VO b
IC50 i 5o Loyt e 5 o8 2 Jols

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.18869/acadpub.ismj.19.6.951
https://ismj.bpums.ac.ir/article-1-843-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-16 ]

[ DOI: 10.18869%/acadpub.ismj.19.6.951 ]

VY40 Wil 5 oty /8 ek /a3 5

<y g.,.]a/ 0¥

ewiwsqduesls.wﬁ)l}&l&jgﬁd>)f
Flowing izle 5 S 4 o g gls olKans )

NS UR VoW

55m) o
L s Annexin-V-Fluos ;i estizul b 550 1 i
Pl staining(Roche Germany) .S ;| eslazul
Laosls BT (sl .23 5 plomil S Jonlly s Gillas
s 5 FACSCalibur™  npils

A& eslawal Flowing

$obl 56T
Glaosls ST Cgr s 1SS L 4w lacs e
O35 Slsbas gl T-tESE 51 odel s
S eslizal b Laesls 3T eslizal P-value i s

A el GraphPad Prism BUTIS™

Laidl

Ld s & )5 s

S ekl case ICB0 slis ey
o pslis MCF-7 sladsle sl MTT assay test
M by gbadle 5 S b
6 oS o6 sl sl b o HFSF-PI3
TS ) SU s eSHS SU (iS5t
el osls 0L Ciltie Sl slaesss 3 (eSS
S 6l s &y 1C50 .0 Jsas) e
S e S 56 4 pslie MCE-T - slad sl
o s HFSF-PI3 oo, by sbad b
() Jsd) 350 slsbias P /e SA L oSl

5 Sl GU o sSHS + 0 RS 5el)
ks 2 p 855,50 Ve=P ) Chls 5 (e 5l
eSS Vi) cBle s e SHS 50
D3 slas S SO (63 (§ oy Jolb 53U 51 Gad e
VY A Y glaols Sl i3S 3 e S
Jsloms Sl s Koo Vo Ol Sl 52 4 el
5 b Lol (Rl bs oS ks 0) cale LMTT
oo ol 53 Ll 4SSl cele ¥ ol o b
Vo Salr w5 A wsn) L pssd sl
6L5I (DMSO) oS 5 5 2o (53 I 125 S
oy O el L8 cdr Ol Al
OVr mse sk o ol 5 e (6 55 2l
A 1SS LY Slilesl plas s skl a0

S B o
5 oSyl 4 pslie MCF7 sladsle lazl s
VY s 5o (HFSF-PI3) ey Jlo 5 s
oS ) B sl sl cou it
3 SReSplsl oesSHSHl eSS
2SS VLl A s S el
Cele YF wue 4 IC50 clale I xas (1) s
BU L s B a5 d gl aalsl s s a5l
o 4y e S el plaed L g Olild
Y e 0 Lo 3 VO J 561 s bad g (03 S WS0d
bad she Oles cpl CudS 5l e i S 15 csla
Lad b e i o3ls gl Dlies L L L 5
Jslos 51 2o ¥) (K55 oloms 2l Sn Fo L
doss ¥ Gl 5 eSS V) i padas
Aoy N s (dbe 5 s S V) RNASA
Ldsbe OLL L5 s 65l X-100 g 5
S g 38 ol Ly
FACSCalibur™(BD 2 Biosciences MUSA)

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.18869/acadpub.ismj.19.6.951
https://ismj.bpums.ac.ir/article-1-843-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-16 ]

[ DOI: 10.18869%/acadpub.ismj.19.6.951 ]

800 [t Db s 53 25,15 Zuaslis (e 55555 5 DIDIOCK (5 sady Jol> 5t

OHKer 9 N -

S 5 S 906 4 p5lie MCF-7 sadshw sl » MTT assay test ;l oasl cawsay IC50 pslie pwypn (V Jgd
S5 55555 56 S o6 5L (S 506 g5l sasles o HFSF-PI3 oty o U5
s &Lﬂ} 6\.&:)‘95 BL) (W,SJ_,S+¢}.:.S_,»\S)

(ke 2 A0S0 V1) il 3 (58

Wl Ul Lagyls aen oS 5l 0L 1CB0 31 s
DNA (glsms L adshe (2l 5 Jshe S

(\ )‘.}}QJ.) Ju.)\.) \) SUbGl )lﬁ DL .)_}>}A

control

sub G1%
2.88

PerCP-Cy5-5-4 024

Tamoxifen

PerCP-Cy5-5-4

Sub G1 %

- 1 N 'l‘ - 'l‘ —‘i —i i d A

e T 3 ¥ 2 ¥~ ~ ~

13233 43233 33738203 4303 473

")’2)%,\3 ﬂ'jﬁ/\j ’jﬁﬁ,\\‘_O;’..j 0;,’ \:}U;".:}

sz R 3 JE-=72 S 272 |

) ) ) T g s 5b
w V0 Wio ) Y. Y S o6
0 Ve AD Ve ) X7 PEJUERRT
VY W0 \0 /0 ¥ s (o 5555 + oy 5o0) 56
v . /0 Y. v /0 oS osS U

+ S o) S5 e sSsS b (S 5l R N - T

nano Tamoxifen

PerCP-Cy5-5-4 102

nano{Tamoxifen+curcumin)

subG1%
75.06

PerCP-Cy5-5-4 24

nano curcumin

subG1%
40.72

PerCP-Cy5-5-4 o4

sl MCF-7 (glad sl s ok &5 2 o)

j;l; g&:,..s‘}dl: 6\.&‘5)‘3 L; ol )LA.:: UA:.MSJAU

Tamoxifen resistant Mcf-7

w0 pslis MCF-7 (sladshu 61, SUD G156 55 5 3o DNA (slme b gladsh Aoy 5 Jobor &5 2 6 e gl sl Slastinal b Jobo 55 o s 2 (V s s
Slp At 2 855 Y 0 N0 Gkl b i 5 4 i 506 5 (GAenS o0+ (0 55550 56 5 e 5555 56 oS 50l 56 slassls sbaslesd 52 (oS 5ab
(G50 5 s o3 IS 4 slaclale) MCF-7 ies o« pslie slad b

Fig 1) Cell cycle analysis by using Flowcytometry. Cell cycle and the percentage of cells with DNA content for MCF-
7 resistant cells to tamoxifen in nano-Tamoxifen (25 pg/ml), nano-Curcumin (11 pug/ml) and nano-
(Tamoxifen+Curcumin) (5 pg/ml) and Tamoxifen(20 pg/ml) for MCF-7 resistant cells to tamoxifen (concentrations
used below the IC50).
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Fig 2) Analysis of apoptosis via Annexin-V-Flus Staining kit and Flow cytometry device. The results of MCF-7 breast
cancer apoptos study resistant to Tamoxifen under Treatment of TR-MCF-7 cells with Tamoxifen (20 pg/ml),

nano- Tamoxifen (11 pg/ml), nano- Curcumin (25 pg/ml) and nano (Tamoxifen+ Curcumin (5 pg/ml) and Tamoxifen
(20 pg/ml) in addition to the confirmation of apoptosis cell ceath.
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Fig 3) Rate of necrosis in treatment of TR-MCF-7 cells with all four compounds. Concentrations are 20 pg/ml,
11 pg/ml, 25 pg/ml, and 5 pg/ml for Tamoxifen, nanoTam, nanoCur and nanoTC respectively.
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Abstract

Background: Breast cancer is one of the causes of mortality in the world. Half of patients with metastatic
extend resistance to Tamoxifen and almost all patients eventually become resistant to tamoxifen. Inorder to
counteract with the negative effects of tamoxifen, this drug have been placed in combination with the
curcumin. Anti-cancer substance which is less toxic than Tamoxifen. In this study, Diblock (Dendrosome)
Nano polymer was used in order to tamoxifen packaging along with curcumin. Anti-cancer efficacy of the
obtained compound (Diblock, Tamoxifen and Curcumin) was evaluated in Tamoxifen-resistant (TR)
MCEF-7 cells and Fibroblast cells.

Material and Methods: MTT Assay was used to evaluate anti-proliferation effect and drug toxicity.Flow
cytometry and Annexin-V-FLUOS were used inorder to assay anti-proliferation effect and induction of
apoptosis, respectively.

Results: Nano-compound has less toxicity effects on normal cells compared with Tamoxifen and increased
apoptosis activity and decreased proliferation in MCF-7 cells which are resistant to tamoxifen. Curcumin
and Tamoxifen have more apoptotic potential than Tamoxifen alone, Nano-Tamoxifen or Nano-Curcumin.
Conclusion: Results of this study showed that changes in Tamoxifen by curcumin polymeric nanocarrier
help to more effective treatment of breast cancer.
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