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Background: Gastric cancer is known as the 4th cause of malignancy
and mortality in the world. Several risk factors have been defined for this
malignancy as diet and environmental factors. Curcumin is a herbal derivate
which has obvious effects on suppression of malignancies via inhibition of
apoptosis, cell proliferation, invasion and angiogenesis. It has also been shown
that Curcumin has no adverse effect on body normal cells. The most important
limitation factor in its clinical use is being water insoluble, low absorption rate
and bio-instability. The aim of this study was to use Dendrosomes as carriers
of Curcumin and to study the induction of apoptosis on AGS cells.

Materials and Methods: In this study, AGS cells have been exposed to
different concentrations of Polymer Nano Curcumin (5 to 20 micromole).
Metabolic activity of these cells has been evaluated by using MTT test. Also
apoptosis has been studied using Annexin test.

Results: This study showed that Nano Curcumin concentration of 13 micromole
is able to suppress metabolic activity of 50% of cellules and also to suppress
apoptosis in 26% of them in compare with control group.

Conclusion: The concentration of encapsulated agent that may lead to
inhibition of metabolic activity and apoptosis is too low. As Dendrosomes
have been shown to be non-toxic on body cells and also— the amount of free
Curcumin which is needed to have effects like this study is too high, it looks
that 13 micromole concentration of Nano Curcumin polymer has significant
better effect on clinical targets in compare with free form.

Keywords: Polymer Nano Curcumin, Apoptosis, Gastric cancer, Drug
concentration



http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html

[ Downloaded from jpmed.ir on 2026-02-20 ]

[ DOI: 10.30505/1.3.8 ]

YoV-Ye o Sl =Y Judio = ) o)lass = WYY e

S b alxo

Ol g Folw 00y 38 (5 youly w09 495930 1 Wb jougT W ()
(AGS) sue

WA (630 1wy s g0 a5V e el & ,U WA A el s & U
oS
w2y & oly oo dex o] &S Wl ord (Byme (slew cpl s Jele plgin il Jelge ol ' by Lo s
Mgu@?%,aol ul,gugwlL%L;wsgggw,f,?s.;,gn@h?@s&m " il S Wbl 7o,
sl 04 030> Ll 5 Cunsl o) 3T 4 2S5 5 205 (5o 1355 oo gyl aloz Sl o Moal; Balo aae

o) el 3,08 53 oS gioma Jle 5 ingn Ll )T i g 55 33wl (sl 1 &5
ol Lo dlllas pl 50 1V BL o "j a3 (LG g ol s ol » O] 09 Jelowal gyl
AGS lghos p jg00] @l g 590 odlizwl J8U lgic 4 pgie,00 jl Mo opl 28, caps b condl

cuRyte Sy olKisly!
5 03,5 st ol 35

B35 oy
S roul (1095 555 9L cilizee sla clale (5500 3 AGS sla Jsho s (] )3 1 (g, 9 dg0 5 oassls - Lsls Dl;:‘e;
2 9 b oxtias MTT (g0l lawsgs Wl (Splio codlab jlae g 28,5 )5 (V909,500 Y+ b 0) ; o _
e i o (Jol $5SSgn 09)5
ol = o

oo a4 Wl o w005 555 93l Y geg,See VW cdale a5 w o3y ol Liulejl oyl yo tld A8l
Pelorsley S 095 b dulie 3 T (03 Y5 jotgyl 55 g gl (s B0 (Sgie

o & prio S5 o o dpuSi (s5o 51 le 3,5 e adllle (ol 13 25 dorgT
pie 31 (51> psiai> 3y Slllls 85 b 1 cnl oly o 33,5 (sisis 5 (Selglio colld
5505 sl St 5 3y90 oo 805 0058 158 i ko 1 5 sl s o 555 3 i 83 s
0085 )55 96 (g ¥ 90,8 45 s o 515 & i iy Yl 2o sy ol ol )3 oS sl it
Sy 5> Jabo 288 IS5 & i il Slanl g VigagSn VY il L (DNC) (50
Syl ol alas Mo L6

9ol e cosno ol sl (s yarly a5 15 L 10319 M8

sadeghma@modares.ac.ir : g xSl o

:J £ b . "y‘%-
e Sy oSl sliwl

Sl 295 o 48,5 5 )3 ol ooy sl (e sla)lSCal, doddo
X ‘ ‘ .l.o.) 5 ’l.n.) W .LQJ .)l ‘ ‘ Luo ) .. > .
R (PR SIP (w (P)PR) @PJ )|u,wd.§..\wa;o g..“}'di L?L}")"d)"‘ﬁ‘r‘.’“s?-duo)"“

il 0,0 9 96 (55l 3l oalawl g [,V ] ¢ Sloyd
S35 4192235 oS 13 &5 [F] cand 15 b a5 pnsS 55
5 Diferuloylmethane _ole pb b pogS)o5 [0] 3,0
(Sl ywss caols a5 Wil o CYVHY-OF slows Jgo,

O 3 pe 9 S po b e (iag ¢ Bgye 9 (8 sl (6low
o> 3l Jolo (Sl sla yume 0aiS” S8 gl (45 )3 i

O T el ok sl 035 15 el g oal 3929 4 Sougl g ges g M)
Byl 12 v e A0 S ol SISl Sl S5 ol 555 o i35

s ol by 13 Sle o pmesSyeS [FVY ) Sls]
G Sougl v g VO] (089 5 [VF] A8 st MY ¢ e T \ ) .
) )l)sw.se "jo‘lr@ ' 91959955 L iwfii Sblgs g‘ﬁ)BaL;b‘)M)dL’m)ﬁlsdqu pis dlos |
o e S e S s ey O Gt il s sl LS 255 4295 S

Sy Gl ()5 oo yoans @ g 05 & Ol (Hlow oy Canb 4 as g b [V V] a8 o ol
35 o 5 es oS [OF] A2k it g o calis o 0oy Canb & a9l b

S (Shs odysl Cusd 4l g 03,55 gy 0455 de2g0 Sy



http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html

[ Downloaded from jpmed.ir on 2026-02-20 ]

[ DOI: 10.30505/1.3.8 ]

Journal of Police Medicine

e

Winter 2013; Vol. 1, No. 3: 200-207

Oy ol 4 Ml (5500 )3 yidi daled (o0 Cundd njpe 5
Golosr ! o) 5 5Ky o ol gy W 55pS )8
Jsbo 555 52 4llan o) L5 cymod & sl ] 32l iy
Gl 48,5 20l Cwl odz0 )b o adlllas Jio a5 AGS (cla
o sl #8150 1y (Speddy (esSH S gg > bl b
L sponky (095 )09l 45 Ab 03l (LS (w0l 3 235
OLo)J S 9)13 C)lﬁ“‘-" & dS’c;w)l 09.3.”.3 L;AU?S L}.’.‘ d])b 1A 9

25 )8 ool 3)50 15 (605 Sl 35 5 0dre loj

e (9 9 3190
S Ao )| (AGS)o,\m OU%M L;?L" & 0 J}L‘: cuis
SN G b et SMB p3.05 (6l 3 (0l <ol ) gy
(HamsF\yy (Gibco, Germany ;RPMI i’ by
(FBS)(Gibco,Germany) o5 iz pp Vo7 olyons 4
ologn ol MMV 4 G opbow o 5l Uimly--
ooy b Joko 505 o3y s, (Gipco, Germany)
Ceyy slod > g gboye (slon Q07 9 cpyS ST (60 YA
cuiS Saly 05 b ol b omd LoVl Sudls
L5 0l
b 35 35 g 15 2 s 33 5 by ol
GlSaly > as 5,k p il g 3 kil e culis
1 48Lal Sy (slo Juold s by Jobs 5glize slass Cilisks
CutS By Jl) o plej w9 (ree US4 e Sl e 9
el YA 9 VY loj cubdS L (pyw Y70 (ool S Laro 4
Jie (2-0gWIV) Y= (¥) /07 Jgloo 5l plY+ Sals yo 4
» (MTT)xlegys poddsls Jeid o> 0sY (J-¥-Jsjls
Lg iloyd Of )3 Jeloeel 5, .0 asls] ai sl PBS
sboul Koy Gad e ¢ A5 > (Y- - /Sals) DMSO
ELISA reader)BioTek,) 1,15Vl olKiwd Lawgs o
A5 ediw (USA
%ﬁ&”@omJﬁh)‘oM&MﬂMM&)@)b
polie Sals o a4 )b opl bl wid cuss Sals yo o |8
Ol 2 9 03,5 LAl 55 (p0 (b (g5 )s 9L I asuie
Y olKiws bawgs ases g b adlsl MTT Jolxo 39,
3,5 (e
(Spl) Lale Jobe 25 yosh (mes)55 56 Jolore (5 4d
b p3a85 2 Jsloe (unsS 55 NpogSan YW+ il &
4 PBS Ly g 05 g [YO] ooy 2LL (29,
@ Jolore opl deldl 5 5w obiley jVeeg, Ko Ver clale
35 )18 okl 3)90 (655 Jolxe g
(oo VO S 3 b Jobo igrenk (0085555l L o
sy I ot 3 335 ool 15y e bl 3ilan (55
et Mis CulS KuMlb b dy b US54 b sk

Y-y

o o i sl oless sy il clios T 6
DA W] ol

(@F el 08 dine 5D Al And dw 3 &S ola )
ol (Sl sl 4B)5 S)go (1095555 @85 9 e plie
Cadgane 400 )3 9 (29,03 oS 5 ol @ My‘iﬂ 9 nd
o (w9388 cauxd ) Bule cuwj S 4 o] 5l edlatwl
i om &S wledh ol In VIVO daliske uUU@o W11
2le (pagS S (Blao (90 BuF Loy é‘)ﬁi Jlosial
3l 9 955 (o )18 b S8l uyted 3 ol 5l (oS sl
JSdie @) polaie @ Y+ W] 205 (o @3 03 9290 (4
o ol 5 oolitl dlas 1 ilise (sl Sal, giST 38
osis Sl iy 3 (6515 4 (i 3 o pyied do
Glag)ly Lile, diej o @l gb 2,8 [YY] cl s
Sadin 4l g 90l (6Bl Cuny ol o d ccalizee
390 5 sl 83905 Cil> D950 1) ylaie ds g3 sl )] g5
39l 308 (S )5 Miile cogBgyen b 4 LS 5
= 55 sl ey Camal gyl (ol Mool (el cae 4y
Yy st

Oy (093 9 (5 Ll Sldll oo (2 31l 1 (S 000 o o
olejle o )lS 3T bl il o plea 3 0asS
p Oy e lo 0320 (b (WHO) o caslage
19 2 Ol ool Eowd andl 208 (o0 Cguie Glex
OB 5 Qv 30 Al s [W]cws s ke wlize
2 ode oyl [\/\]deb Slodre by 5 1y 095
Ve B ¥O oy yd Yoane g 2l (oo yimld b) & Cund yld 40
odne by £90d 55 ol pl le S 5 8l o 3l (Sl
I8 (dasio Slplbyw Jolse (540 )d odxe VY]l YL
Sl Sb o g 89 (o 0kl & (3lge B2)bo Sl om 401>
odse oy & Ml jlad g WS (o 5l odne ) 35290
B oy o) 5l a5k Jelse ol 45 aims e il
Slolis (S s b 9 (53)5 Epw g g SIS Bpuas
Ao C g A laieling Bpae (oS5 0)lag S dlse ()l
g JSI Coymn =Y ki oo LtalsEl 1y odne oy 4 S
o3 F i e il A BT s et clilis
Y s odxe w4 M Jgl o yn laiglives 5l aS
248 331 -F b o Ll gl 3 jlas Jlezsl ply ¥
Jloisl sizn 039 55k S bgSeln 575 s EBV (g0
b ygSh (o yiere Jhnl (o Rl LSl 53 Gl 4 M
0555 bt 5 lySeln el 53 s oo (sl o
IVF Yl e oime

Oy )3 B (eling (35 99005 9 (2138 ) S35 4 4297 L
bl o Jxs bYs oS (ool a8 cuily jlas] ol o 0aze
Ol 050 5 canlio olde dlge @y g AS o S 0oLl g0
oS olaiil 9y Jaw 5l (B Ao 1)l g yiw> (S


http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html

[ Downloaded from jpmed.ir on 2026-02-20 ]

[ DOI: 10.30505/1.3.8 ]

(AGS) ouxo o jus Jghos 03, 3 (s y0sly (05555 9 5| (3 jtamyl Sl )

all

0 10 20 30 40 50 60 70 B8O 90 100
x1000

—T—T— AT T R T T
01 2 5 4 5 6 7 B8 9 1011 12135 14 15 16 17 18

x1000

VE oy slp ool ool 3 Clal <1V B+ /D 6y ol o loj 2 0 MITT (g0l ploil jlaie 4y dinge Jolkoo Slass

(<)

5 s g Voo v el FA Yoo v sl

(©)

0.7

06
. ._ \-\ B
04 I

03 \

02/ \

i

01

8t peepeni (et T 1 ) oy s I e g T eyt e e
0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16

07
06 i

05 h \

oh \\

03 v

0.2 . ]
01

0
¢ 1 2 3 4 5 6 7 8 9 1011213 1415 16

Al o V509,500 s gyl e B jgme g 5y e 4 bgrye (93508 pemme b odtis MTTT Jgloeo Lawsgs LSl

oo 1ol MTT g0jl s ) Sals ya ol 4 gl
Oles 0 a8 Wgd bl bl 1 (goluad U s puno 5 3 lsliasl
Gy oo (V) JSs sl assly < /Y B +/0 0 OD ‘O?‘)’T
¥A d‘)% ) J9J.w Yoeoor celw V¥ C)“") L;]);, Le),l.w oy
3 Mo s sl iymely S yS Pl (SandS clale
oo (5 03y jolaie pad ool MTT u9‘°)i ;! 3y
I8 S yoddy (oS 598 $U oglate lo cale (o yme AGS
20355 5 MTT (505 g o by s e 5 6,5
Jsba) oo iy gliza (¥) JS5 g 025 ) (o foge
Celw YA XY o floj sl |y (Jé (Sl bld & sl

sl Jsho (silse sob 4 i3 L2 uasS S5l Jplous
@ g Bab o3 CutS e 0g)8 b Sy kalpd b S
B PBS Jobo | e plos y0aly (055 555 sl
23,8

:Annexin V/FITC y0jl 5l oslil b 5e04] (wyy
Annexin-V-Fluos c$ jl sslatwl b jongl ioxw
Jedl y9205 slke (Roche, Germany) Staining
FlowMax 58l »,5 5l oslizl b b ol .85 plool e
b () p2

=W
s cuenl 4 ang bt MTT (g0jl cas Joko dlass opss

vy


http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html

[ Downloaded from jpmed.ir on 2026-02-20 ]

[ DOI: 10.30505/1.3.8 ]

Journal of Police Medicine

e

Winter 2013; Vol. 1, No. 3: 200-207

C b il
Lol Gate: R1 et Gate: R1 LT Gate: R1
Q1: 0.00% Q2: 0.06%
a0 o RN2 a0 RN1
100+
& B0 2 &0 o .
= = ~
3 3 =
0= 409 1o 0393 Q¥ 6.79%
20 o 20 o
1 tiii
ot L .JMl
3 ¥ A
L Gate: R1 L Gate: R1 L Gate: R1
Q1: 2.35% Q2: 6.54%
80 RN2 80 A RN1
1004
@ B0 - @ B0 - ;
= =
- - o~
3 g T
40 40 A Q3: 64.60% Q4: 26.50%
il i
20 o
it | L—ealios o4 e i 1 : : — .
100 1000 1 10 100 1000 1 10 100 1000
FL2 - FL1 - FL1

DNC 1 1Coa- chale joyme 53 Lo cpnsSl 905l g AGS sl Jsho 3 5oy (300955 5 (Siomml b Y JSW
39 llowi Jsho g 9009 S8 Joho & 9 0l slaylages A ottt Lawgs 003 Wl (Jobo Spo g8 9 (5o 9 01335 )13
bgye S0 90 ybges a0 Lt 1) (QY) ol 5 (QV) (559,55 (QY) b 9 (QF) sl (s555s] dilaio )3 1 ledob 055

an oo i 1y (59,55 ,S5Lis) PT s bgyye S g 9 2 9 (G50] pS0L) comuaSSl S5

YA ] ol o sl )] 5 550 Jlasl cas .

ol HI> &l53148 (65,5 S 5 S5 &S pgigy00 dalllas il 4o
S G g Coow pie ¢ aldld (VL (o)lly (wiren
odliiw] (progSysS Jlasl 8L lgies [YV-YF] Adlee ol
V0,80 VW cale &S M asuie adllas (pl j0 .05
B By colw V¥ loj )3 Wlgtue (039,853 (egS 8
Sldlas jo cwl Jbs 55 pldelbslo gl puddgilio (s0us s
3 2 @ bl aesSy68 D93 aS 39y ok e3> i LS
ssled byl 1) polie @l Wlgs oo YL s ol clali
4 dtagly mesSysS b ol a8 ol ol adllas o) [YO]
Srosh esS S PU Clale dopn 15 sl ploj g clale
by lise 28L yuder 358 oy 53 Gloj bk Gl
5 oS3l gajl oM 29d (o sy 5 Sl cllad
ol Wl jeuel g9 3l o bl She gg5 a8 ol lis
sl ol @ & cul g 655 ol dbul Sy &S >
By (go3 ol (3 5 oIl

S5 ot
@L‘oﬂwdhw])lux))omuugﬂ&u‘abyl.;

vo¥

O )Y 909,550 VW W s 4 el YA 9 VY la o)lo;
uLw\) Ml u}o)i = AnneXin V/FITC =
565 o B o GonsSs5 515 &5 (S0 5 Yyl 45 3
dl cel wlgie gl clale ol LG g ol jongl g4
(¥) IS 335 J5u8 Sadlb ) Capms yisiy joiagyl 2o )3V -

& )

Sloyd Sl gy sl 03,58 Slillas 13l cla Jlo 5o
b5 plonl b oy elgil 5 ainj 3 (ogad & (o955
Elgil 3 Blg5 o uS 5 opl 45 el ok ool ol g ol
25 s g ke W, el Sl p sl Jsbo il
2 S1IYV-YAT 2038 (o g b Jloyp sl Jsho (595
by Sedgn so)l> S Gloin Nl (o Jos )3 (pegS)sS
508 Lol syls s 1yl yas o] (gl psas 51 6yl 03,5
005 3940 o5 3Bl ol 5 (392 Jolomels (s dlaslsy ] (lly
ol dge Jslme cap 3 lisee Slillas gy (ypen 5l .l
91 poiond b e plis (3L glgll I g conl 485 )00


http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html

[ Downloaded from jpmed.ir on 2026-02-20 ]

[ DOI: 10.30505/1.3.8 ]

(AGS) oano oy Jglao 03, )3 (5 yorly (12055 )55 90 51 o2 o] Sl o) 2

(olisil b aloxo

Xbo

1. Kitano H. Cancer as a robust system: implica-
tions for anticancer therapy. Nat Rev Cancer 2004;
4:227-237.

2. McCormick F. Cancer Gene Therapy: Fringe or
cutting edge? Nat Rev Cancer 2001; 41-2:13.

3. Cassileth BR. Complementary and Alternative
Therapies for Cancer. The oncologist 2004; 9: 80-
89.

4. Standby G, Fuller B, Jeremy J, Cheetham K,
Rolles K. Endothelin release-a facet of reperfusion
injury in clinical liver transplantation? Transplanta-
tion 1993; 56: 239-240.

5. Gao X, Kuo J, Jiang H, Deeb D, Liu. Y Divine.
G, Chapman R.A, Dulchavsky SA, Gautam SC. Im-
munomodulatory activity of curcumin: suppression
of lymphocyte proliferation, development of cell-
mediated cytotoxicity, and cytokine production in
vitro. Biochem Pharmacol 2004; 68: 51-61.

6. Araujo CC, and Leon LL. Biological activities of
curcuma longa L. Mem Inst Oswaldo Cruz 2001;
96: 723-728.

7. Aggarwal BB, Kumar A, Bharti AC. Anticancer
potential of curcumin: preclinical and clinical stud-
1es. Anticancer Res 2003; 23: 363-398.

8. Campbell FC, Collett GP. Chemopreventive prop-
erties of curcumin, Fut Oncol. 2005; 1: 405-414.

9. Skommer J, Wlodkowic Pelkonen D J. Cellular
foundation of curcumin-induced apoptosis in fol-
licular lymphoma cell lines, exp. Hematol 2006; 34:
463-474.

10. Lin JK, Pan MH, and Lin-Shiau SY. Recent
studies on the biofunctions and biotransformation
of curcumin. Biofactors 2000; 13: 153-158.

11. Miller JSM, Angeles FM, Reuter BK, Bobrows-
ki P, Sandoval M. Dietary antioxidants protect gut

epithelial cells from oxidant-induced apoptosis.
BMC Complement Altern Med 2001; 1- 11.

12. Surh YJ, Chun KS, Cha HH, Han SS, Keum Y,
Park KK, and Lee SS. Molecular Mechanisms un-
derlying chemo preventive activities of anti-inflam-
matory phytochemicals: down-regulation of cox-2

VoVY e Sl Y Judus =\ o)ladd

Lo S 5 S yesS ysS &S sl 5l g T e v e
Spae o s il gux oly o Ml 35 Ol
o ol yw g98g Sl 65 L > Ml o (egS 58 9l
dge > wgal S lgie a4 lpide 3l dsgnd,; ogMey Bl atsly
YL polie Bpns a5 Wlodly lis g b o oolatul u,lx.
& pojeriid (oup el (o Sl Cumgena 3853 1 ¢
crlpla [YO] 3)ls <V ol Jsl Corans pie 4y 35 o
Ol 38 mesS )95 peje ) Jelme o iy ezl g
g Bl Ol Bl b gyl S lgie 4 a8 b 1) il

D9y, @ odme by yloyd

Y-


http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html

[ Downloaded from jpmed.ir on 2026-02-20 ]

[ DOI: 10.30505/1.3.8 ]

Journal of Police Medicine

e

Winter 2013; Vol. 1, No. 3: 200-207

and inos through suppression of nf-kappa b activa-
tion. Mutat Res 2001; 480-481: 243-268.

13. Chen H, Zhang S, Zhang YL, and Zhou DY.
Curcumin inhibits cell croliferation by interfering
with the cell cycle and inducing apoptosis in colon
carcinoma cells. Anticancer Res 1999; 19: 3675-
3680.

14. Jiang MC, Yang-Yen HF, Yen JJ and Lin JK.
Curcumin induces apoptosis in immortalized NIH
3T3 and malignant cancer cell lines. Nutr Cancer
1996; 26: 111-120.

15. Kuo ML, Huang TS and Lin JK. Curcumin,
an antioxidant and anti-tumor promoter, induces
apoptosis in human leukemia cells. Acta Biochim
Biophys 1996; 1317: 95-100.

16. Anto RJ, Mukhopadhyay A, Denning K and Ag-
garwal BB. Curcumin (diferuloylmethane) induces
apoptosis through activation of caspase-8, BID
cleavage and cytochrome c release: its suppression
by ectopic expression of Bcl-2 and Bcl-xl. Carcino-
genesis 2002; 23: 143-150.

17. Nishino Y, Tsuji IM, Wakai K, Tanaka K, Tsu-
gane S. Tobacco smoking and gastric cancer risk. J
Clin Oncol 2006; 36(12): 800-807.

18. Tetzalf ED, Cheng JD, and Ajani JA. Review
of docetaxel in the treatment of gastric cancer. Ther
clin Risk Manag 2008; 4(5): 999-1007.

19. Banerjee A, Kunwar A, Mishra B, and Priyadar-
sini K I. Concentration dependent antioxidant/pro-
oxidant activity of curcumin studies from AAPH
induced hemolysis of RBCs. Chem Biol Interact
2008; 174: 134-139.

20. Pan MH, Huang TM, and Lin J K. Biotransfor-
mation of curcumin through reduction and gluc-

uronidation in mice. Drug Metab Dispos 1999; 27:
486-494.

21. Epstein J, Sanderson IR, and Macdonald TT,
Curcumin as a therapeutic agent: the evidence from
in vitro, animal and human studies. Brit ] Nutr 2006;
103: 1545-1557.

22. Phan TT, See P, Lee ST, and Chan SY. Protec-
tive effects of curcumin against oxidative damage
on skin cells in vitro: its implication for wound

v.5

healing. J Trauma 2001; 51: 927-931.

23. Malekzadeh R, Derakhshani M H, and Malekza-
deh Z. Gastric cancer in Iran: epidemiology and risk
factors. Arch Iran Med 2009; 12(6): 576-580.

24. Babaei M, Pourfarzib F, Yazdanbod A, et al.
Gastric cancer in Ardabil, Iran- a Review and up-
date cancer registry data. Asian Pac J Cancer Prev
2010; 11: 1-5.

25. Babaei E, Sadeghizadeh M, Mohammad Hassan
Z. Dendrosomal curcumin significantly suppresses

cancer cell proliferation in vitro and in vivo. INT J
Immunopharmaco 2012; 12: 226-234.

26. Chen H, Zhang ZS, Zhang YL and Zhou DY.
Curcumin inhibits cell proliferation by interfering
with the cell cycle and inducing apoptosis in colon

carcinoma cells. Anticancer Res 1999; 19: 3675-
3680.

27. Jiang MC, Yang-Yen HF, Yen JJ and Lin JK.
Curcumin induces apoptosis in immortalized NIH

3T3 and malignant cancer cell lines. Nutr Cancer
1996; 26: 111-120.

28. Kuo ML, Huang TS and Lin JK Curcumin, an
antioxidant and anti-tumor promoter, induces apop-
tosis in human leukemia cells. Acta Biochim Bio-
phys 1996; 1317: 95-100.

29. Li L, Braiteh FS, Kurzrock R. Liposomeencap-
sulatedcurcumin: in vitro and in vivo effects on pro-
liferation, apoptosis, signaling, andangiogenesis.
Cancer 2005; 104(6): 1322-31.

30. Bisht S, Feldmann G, Soni S, Ravi R, Karikar C,
Maitra A, Maitra A. Polymeric nanoparticleencap-
sulated curcumin ("nanocurcumin"): a novel strat-
egy for human cancer therapy. J Nanobiotechnology
2007; 5: 3.

31. Wahlstrom B, Blennow G. A study on the fate
of curcumin in the rat. Acta Pharmacol Tox 1978;
43(2): 86-92.

32. Sarbolouki MN, Sadeghizadeh M, Yaghoobi
MM, Karami A, Lohrasbi T, Dendrosomes: a novel
family of vehicles for transfection and therapy. J
Chem Technol Biotechnol 2000; 75(10): 919-22.
33. Sadeghizadeh M, Ranjbar B, Damaghi M, Kha-
ki L, Sarbolouki MN, Najafi F, et al. Dendrosomes


http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html

[ Downloaded from jpmed.ir on 2026-02-20 ]

[ DOI: 10.30505/1.3.8 ]

(AGS) oano oy Jglao 03, )3 (5 yorly (12055 )55 90 51 o2 o] Sl o) 2

ol b aloxo

as novel gene porters-111. J Chem Technol Bi 2008;
83: 912-20.

34. Balenga NA, Zahedifard F, Weiss R, Sarbolouki
MN, Thalhamer J. Protective efficiency of dendro-
somes as novel nano-sized adjuvants for DNA vac-
cination against birch pollen allergy. J Biotechnol
2006; 124(3): 602-614.

35. Ranji N, Padeganeh A, Sadeghizadeh M. Analy-
sis of the effects of free and dendrosomal curcumin
on apoptosis induction in stem cells and cancerous
cells. Modares J Med Sci Pathol 1390; 14(2): 37-49.
(Persian)

VoV b Y Judus =\ o)ladd

y.v


http://dx.doi.org/10.30505/1.3.8
https://jpmed.ir/article-1-174-en.html
http://www.tcpdf.org

