[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

Journal of Police Medicine

Winter 2015; Vol. 3, No. 4: 203-210

Original Article

Study of the Effect of Dendrosomal Nano-Curcumin on
Expression of Apoptotic Bax and Bcl2 Genes in Cancerous

Received: 12 October 2014

Cell line AGS

Revised: 16 December 2014 Accepted: 12 January 2015

ABSTRACT

Maryam Abedi'

Esmaeil Babaei®’
Mohammad Ali Hossein pour
feizi’

'"MSc, Genetics, Department
of Animal Biology, University
of Tabriz, Tabriz, Iran.

ZAssistant Professor, Molecu-
lar Genetics, Department of
Animal Biology, University of
Tabriz, Tabriz, Iran.

*Professor, Radiobiology,
Department of Animal Biolo-
gy, University of Tabriz, Ta-
briz, Iran.

Background: Curcumin with the scientific name of diferuloylme-
thane, is the main component of turmeric (curcuma longa) that has
anti-cancer properties such as inhibition of cell proliferation and
apoptosis activation. However, its poor absorption and low stability
in the body, has limited its pharmaceutical application. The aim of
current study, is the evaluation of apoptotic potential of dendrosomal
nano-curcumin compared to void curcumin.

Materials and Methods: Gastric cancer cell lines (AGS) were treat-
ed with 10, 20, 30 uM of dendrosomal nano-curcumin at intervals of
24 ad 48 h. Then, the quantitative expression of genes Bax, Bcl2 and
B2m as internal control were evaluated by Real Time PCR.

Results: Dendrosomal nano-curcumin relatively downregulated the
expression of anti-apoptotic Bcl2 gene and meaningfully upregulated
the expression of pro-apoptotic BAX gene in a time and dose de-
pendent manner. Therfore, the relative expression of BAX/Bcl2
showed a meaningful increase in concentration of 30 uM and 48
hours compared to void curcumin.

Conclusion: The results show that the death of cancerous cells
treated with nano-curcumin is due to the increase in expression ratio
of BAX/Bcl2 and apoptosis that beside our previous reports,
strengthen the therapeutic potential of this new nano compound of
curcumin.
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PCR

“Corresponding Author:
Esmaeil Babaei
Tel: (+98)4133392686

e-mail: babaei@tabrizu.ac.ir

Y.y



http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

VoY) e oo —F o)lad = ¥ 095 —VWAY s

ot Cb dloxe

9Bax 53997 Sy Ol 2 (09395M9 (oS 355 P P (w9
AGS @l.b}w J,Lv Dé) )é Bcl2

WAY (6 VY 0y g U Ay 5 Yo izl g b

Curcuma ) aus23); olS Lol :j» diferuloylmethane ole sb b yesS )5S 1donR0

ol S5l 53k Js 5 Jooo 1855 oo B2 (o 15 ol sl oS w3l (longa

5l Gae .l 03,8 dg0x |, ‘_’j wooyd odlatwl sy Q] ool b g s Cls (b cpll
A5l o ST g8 55 4 Cmad 50939)055 (30065555 S (gl LI sy epl> alllas
550§ Vo gy Te 5 e e slocdale b (AGS) oino il s Jokos 3, s gy 9 Slgo
Bax sla ()] (o5 olo e 48 Jlod sl FA 5 VY Lo Jolsd 53 (c09j9)853 (esS ys5
8,8 8wy dy9e Real time PCR SusS bwg (I3 8 olsicay B2m 4 Bel2

OF Ol s 2815 Sl 593 5 o 4 Aty gy S 53 (09)9 esS 55 L HBABL
s 4S5 yoba 13,5 BAX Sigugl g0 0f ol b sne Livlidl 9 Bel2 Sgng!
i 4 bl 098568 b dunlio j3 cuelo FA o) g, Voo 9,50 Yo clale s BAX/Bel2 b
S Hlis iali8l g yld pixe

0 L ooad Hles Sl yw sla ok S pe a5 amd o (lis sdelanddy guls 34 g8 Al
» a8 il jongl eny g BAX/BCIZ Gl o Gl J) 36 (09955 a5
oiilobn b 0regS)ssS 9l b eSS ol Sal Jemiliy 09 ol (S e ol S

S o o b

Real Tlme PCR ‘649}9)'&3‘3 u~o9§)9§ 9:[) ‘)94..)9;1 ‘UUQ)M: :lhb'}‘s .\ﬂJS

2SS

-

' ule oo g0
*T SLL Juslows!

095 oSy aisy) ol S (ggorils
Gy ey oI (g)els (awlidh s
o

el G 09,5 (K5j okl
Ol ey g o8 (y9le

ol B 09,5« 55dgm 323l, bl

2Ol oy o oS ¢ g9l

2 grmnd Bknn 93
St Jeslasl
(FAJVFTYAYEAS - il
1 Sag Sl sy

babaci@tabrizu.ac.ir

2393 403 iS5 Uy (2 ) 5 (B a5 slaypss
D g Y] S e obul ) plbje glon jlistio 5 5501 5
28 @laplbyw nollp deril sl e3g)m(ane Sl
J5 51 ey my agae same by a3 e £ (e ol
Obb o s g95 cpiz 2pS (o p 2 1) (o B)ls5 Gl
0ol Logipu,S'gidl (g5 o zuly e 2wl odxe 4o Wilgs o
255 (5o E9h odxo (gl (Jgane Jsho 95 S ) &S 295 0
sl Y] ol osn gl £55 (0, 03mn Slogiam 553
oley Lol odis ol oaze oyl loyd jd (60b5 (sl piny

doddo

033 SYsb ] £9pd 0y90 & Cusl (glal> joriz (galp oy
9 B lagylon 5l a9 bl oo 085k g oy ashl )
Ol gy e & o 43 yreg S ye @l e (yregd ¢ By ye
SLa 0F Ui iz (P e S50 el anls
o jgngl g 90 9 48 den il Joho (Sl (gl paane saiiS S
JlaS 290 )99 (Jobe srodg Mg el g onal g2

St 0355 d29e S ooy cuple oS> (LSS (3158
o dzgs pis adeil ala i o0y] s 4 L5 03,

Yo¥



http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

ohSen g ule

Journal of Police Medicine
Winter 2015; Vol. 3, No. 4: 203-210

(GIBCO (USA) panlogis yiul = puons oo S 51 2o )
3 omesSysS L 03ld S COy o yd iy 5 YV °C slod o
OF - 09j9:55 035l 5 ondig )iy B 154 pol LS 85
2950 S S ad Gl S ol I 55 Den
A5 4 )Sen g (SLb dllie ) oudo )il gy B (mesS S
TacaRa <5, .s jlReal time PCR slacs 5 3140 [YY]
A5 ol oyl

o st sl MTT g, Sl eslizl b Jsbo (5l oy
S9) 2 9395 9 RS (egS )95 (2959083 (0555 L
4 g 1 ool Kogp colw JSSgp 5l AGS Sl sl Jsbe
slay e oo 09,5 o 3 (ol auslio d-Test yg0jl K8
LD, cale o5 oid pbol cilise iboj slaol o cilise
) Lo I srlio slass Ll slaie iy 3,5 (e oSy
b Yoo il g 6l 85 elacady ;> (6B 2,5 Jolo VYoo -
=t L e odgaze o b Jolu (s c5 00l cuiS oS cuiS
Oizan g 5 9l a8 93 15 (eesS)eS -V UM
M3 sles cov el FA 9 VT Sloj (slaojl )3 b pgjgy
MTT (d mg/ml) oo 51 Ve pl B jo & ¢ pupuw 22285
Sy Gl 5 5y a5 oidplia poion 2,5 Lol
» b ke oo a gl x5 gladobs g (il
355 SOl 311 Iacly s 2505 00> 3,1 CO, 45ilisl
sl ;.55 )6 bl JIMTT (gols e 5 03,9 (g
Oas 0,8 lal DMSO Ms 1Y+ -+ cC jlade 45y 4
bals. i il b Jobo (3L 035 51 (5 lore biSaly 5,
ELISA reader olSiw> lwss OFc nM zgoob
Cs ol 45 Canl S5 4 p5Y 05 2,50l (BioTek)
5 oSl a5 45 el Clale ja gl (Qbaw S5O0
0adli g Canlodd odygl ¥ g ¥ Johis )3 laodls jlxe 3lyo]
ol 005azd )5 La3 3 /e 0 pdaw )d e 5 e

JS DNA RNA : Jkisl sla 359l Gl g RNA gl sl
N gy ool 2 5 ol RNXplus oSl oslizal L Jsho
J5 Loy 4 (o8 g (&S Sl g ond]ml oxijle <S5
258,515 ) 390 Nanodrop oS g 5,57

Sy Joallygiod 3. CDNA 2w 1 pogSan (sungig) (25T
Denmark) reverse transcriptase vl sa ;L
3 S rSee Y=V jlade oS jobays .5 plosl (fermentase
U ) 9,500 VDNase I w3l ) 9,500 V L RNA wges
9 od bolse RNase inhibitor i) 9,5 o g DNase |
W3,5 5SSl 01,8 il dn D YV glod ;0 4l Yo Gide 4y

Y0

ol g .l 08lo Bl pho (Al laicds joib odno oy
a Ml ke e 2le sy o Wleoly ol
Jg 03059y (S w23 (Slgne 3 Clysd g A oaxe (o
Ober 9 xS Ul a2)le o5 5 4 janS qere sla)lel,
cle 4 alS L b SLS 5 ole ol ) 9 [0F] L3l e
[F] ccul Joye8 s clopg cuenl jliaS ils BT il
(CUTCUMINY  (yaass8 ianj 1 o (1 Sge A
Joer® 9 olie Jglgyd (63 (ole pU b egSyo8 bl e
4S [V g A] cwl (Curcuma longa) 49535 Hlediuen ol
03 raL>:_J‘ Olalllas uvlml » Cool odis sdnlie 0yt g Cuvgy
Ul (B sk (il gl Jds b agS )5S
osls oyl A gV T ewl Lis 1y ol 5o Sy 55 sl L ley
5 Jobl claS silgu Lo (o3 s T clo M 55 aSlagngls
LIV] 2l o Joloeals L;’T sl 0 [VV] 248 0 J> gl
oh Slule j um9§)9§ & B3k a8 Lol olis 4588 Gldlae
ot el ojapel culply cosl oBsS o @y @85 i &
Ol e a9 b g Jobw pd i)l edle ol (6,505l Canns
bl aliso (Bl I (oS ,98 Sy a5 BT i3l
270 (esS 595 Wile Cggpdd S 3)90 3l 043)S
I3y55 0 lopg caeal 5l gyl ol IMoul il 3l caga )b b
et o 5 5] s 03l Lapgio,in VY] a2k o
Eoxiie 3¢5 o )b &lialyd (59,8 k3L L (Copolymer)
Ol 9> (Sehpw 585 pom e g )b (gl (i oS A
axie gblse 5l 0g)ld (Bl ol b aulio )5 5 [VF] A5 i
13550395 3 (e y55¢uan ) 9 S pie ek o3 5l
Cnd hps)a)b.) Lg)J)J omsul.w Cuow L;mep)); .[\a—\ﬂ
5 Sl (s aldllas o [V 5 V] Cuol uoliSa] 4
duglie )3 1) (095905 (095 505 U (Sl 35 (ly5 (S0
axdlhe N VIVO §1n Vitro (slalasee y 3lj1 cyegS)eS L
5 B ol a5 oS5 g 55 polo adlas Slos,S
0095555 55U iaal S JSse o e jglaion,

28lso AGS Slbjs Jsho 03) 53 (50959545

B gy 9 dlge
ol 5l gadl) AGS by Jgho 03) 5l 5 1o Joko
&sl> (USA GIBCO) RPMI \$¥+ oS Lasea 5 (o)
S 5 (GIBCO USA)FBS (4 iy pyws doyd \ -


http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

Bel2 5 Bax jgusl o)) ol » (0959055 (wesS ys5 93 il

Vor-Y1e Sl =¥ o)lad —¥ 6,95 —VFAY ks

Juols ashd Job 5 il O3

Mo -’5ACTgggATCgAgACATgTg-3’ F B2m
-5SAgAAggTgATgTgTACATTgC-3’ R

aq -’5CAgAggATgATTgCTgACg-3’ F BAX
-’5AAGgTAgAAgAgggCAACCAC-3’ R

Vel -’5CAgAgATgTCCAgTCAgCTg-3’ F Bcl2
->SCTCAAAgAAggCCACAATC-3’ R

aS g &ygo ol 4 Real-Time PCR plxil (¢lp oaiass 5
2l (b ywly Jols & 452 ¥e (gl STy bole
asyd Y led pasb Ve Juasl g ol5 ole a3 AF glod
Cylys o, 8 ol as 2 Y glod ;o 4l Ve by g 05 b
5 ool

e Ol 4 bgaye (sloosly Jelowigay o jslatods g lol 5L
slcws o (V2 5))SPSS l58ls 5 51 Bel2 g Bax slayj
253 a3 .0 edlizel One way-Anova < el )b ()bl
5 ABS a5 3 [0 ) 5SS 6yl sine Ladli &S Cul

sl
50322 AGS 15l Sl 13 0959, (3855 568 96 Cpoms 221
L laJob cpl jloss & (AGS) oane (Sl p (slaJobo ol
ko Cdall )3 pojg)d g (mesSysS ((89j9)8 (09555 $U
MTT s, 3l oolitel L 5 el FA 5 YF _Sloj o3l 15 5 ciliio
OegS 19S5 95 a8 oy )l sdelcunday gls .cd )5 el
sl Jolw sl chale g ploj a4 ditunly JS5 4y (o959,
Leis eesS s 5 pa3orsid slp 51 ol g 0392 oo AGS
(_s—'t‘~9"L" 59)‘) (LDQ) oS )J}o 390 (\ ng)) cusl d9>9
by ool lp el YA 5 V¥ (Sloj ojl )3 (esS 58
o) 48 Il s del cowd 4 Vg0 9,Si0 VA 5 ¥ i 5 4 AGS

EDTA 1) 5,50 & jhie w3l (gilo b e Caz cpmpm
a5551 0,5 ol a3 FO (slod > 4dEY Ve Gde & g A A8l
2y oad Lol dT oSdgl i 5,500 S dm alspo )3 03,5
53S0 8D Ly i dygSl 4B ey do 4y g dx Ve gled
) 5050 Ko g RT 1 8 52 5,500 ez s ANTPs 2
435S0 4B ey Gdo 4y o )d TV (glod )3 g oaiadlsl Sy o
Lolsce o oniailil g o,See & RT pusl colesys s
anug STl oS il a0 FY (glod o aads £o e 4 uiSTg
o boss 950 RT ol (il e bl 2 2008
Jleys ol s po ol )5 ol dapd Ve (glod p2 adds Ve o
S5 0aly oyl JSG e

55 pslateas Bel2 g Bax (jsnal by ol o5 )2
Joeslawl L Bel2 gBax slay; sl jasuie sladsas
real time Sty ) Jsio) o o solad! slayely
NCBI colw p» Layoslyy, (s .cé )5 sbol PCR
b Cda S 099 S 516 008 exiua(BLAST)
e Jeols liebl b yosl s

;) Real Time PCR ¢l 4l :Real Time PCR s],
wlacds jl eslitwl L g Applied Biosystems Vo« oKy
2589y58 plsisas 9 4 plxl (SYBR Green) ()5 pole
B as ey 5,8 eslatwl RoX I ane; (Fluorophore)

(29593953 (095 355 P L jlos 5l amy el YF (B 915 L jlo 51 L3 (8 sm959053 (3095555 U 51 Vg0 95Sue Vo b b Jobes slas 1Y JS0

Y5



http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

Journal of Police Medicine

ohSen g ule

Winter 2015; Vol. 3, No. 4: 203-210

MTTews 3 (09350855 (055355 56 5 (msS 555 o iliseo slaclale ) la)lyS5 (:S0le polie 3 Jgub

Nlbe
(32 9y50) clale P984 OnesS )5S (2339)85 (055 555 b
5y . [SOYYYY .[SYSSSSSSY
v/o CISAD o[5oTYYY C[DTTYYYYY
I N\ 772 < [ONEEY -/¥Y
Ve -ISVASSY C[DeYYYY IYSNESSSSY
\0 [50SS5V I Y
o -JF¥D - J¥Y .[-a555555Y
5 JEYYYYY JEPTTYY o STYTYTYY
y- .I¥¥ - J¥Y o[ -5555555Y
Sle o) Sle Cud (izzen (P < o/0) 59 I3 g2 YA Sle Al (0 Y90 9,50 PO 5 A0 b il S (egS )5 (sl Sl
SOy e Lilidl calisee slaog,S > Bax/Bel2 (¥ Jss)

2929 Sl olae 450l L5 )15 593 9 loj 42 dtunly 2,
(F oY Gl Jss) (P < +/+0) wib o Gun (slaJoho 1 je04]

& 785 4 9 Sy
b b gl 4 s Sl o sk 4 (35055 )55 Jlod
VY] casl03)8" iy by Slidios 3 1) (2LS S5 (o
)l oala sl ol M.lytbo 9 ub.uo u.&> ‘C«.J}\?u P.\.C- J.o).as
! o.)/..( 9)49y Cedgdoe l.s )9).0‘ 4 i} l) ui?)b pus).s O”l
o s s 3 [TF] G (5L oSl Lo
adonjl 25l sl Jol> 5 [YO] pojond jols (samdgind il
o=l BBl sy iali8l sliwly yd edlituldyge (sla ISl

0.8

Absorbance (540 nm)
= = e = g =

=

a 2] 5 10

15

sS85 31 e Bel2 5 Bax (sjgusl slagyy ol e
2 BC12 9 Bax Lng U) uL.J ).\ol> L}:ﬁ}:}).) 1&9)’9).).5.)
(529390853 (095555 93U 9 S (xagS 5o b o jlod (slo Joho
M)lb)@‘b)Yyaﬁﬁ‘N' 9Y' AR c;]&.lr’.m)39

oile 9> o BCI2 ()f (e co0559)85 (1095555 9L Lo
ald uquumlfLe(uwﬁ)ﬁduM ’L&L..;W\9Y\° U.SLe)'
9 Plejojligd @ yd Wge 9)See Ve clale (glyy i (pl &
< o[00) b9 b e el FA 3 ) Vao 5,800 Ve clale 4l
295355 9 L sles cov slaJsho 3 BAX 5 oo (P
ol 3 5 Ve gySee Vo il (el &S €l s Ll

—+=DNC
-=-CUR
DEN

28 50 70

Cur. Concentration (uM)

390 9 oloj &ty B9y S 1 pgieyd 5 M3l (oS Hs Ay G (0979553 (305 155 $U Cuans dalllae (gl MTT s :¥ JS0

y-v



http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

Bel2 3 Bax (jsus! sboj ol 2 (0955055 (esS 555 936 5l

Vor-Y1e Sl =¥ o)lad —¥ 6,95 —VFAY ks

MTT o )3 (0935955 055 )55 5 5 (m5 555 epoipyiis ilisee o ale ) La)lyS Jlme Bloxil jolio ¥ Jou

Slxe Bl 2l
(52 5,50) cdale P339y 05555 (52959255 (095 )55 b

A o[+ -BYVE S[oYYRE Y
v/o olee o[+ -BYVF IR R AINC

) o[+ -BYVE o[+ -YSYA
Ve -[-YYO¥S o[+ A -[-YYDESYEA

\0 RN <[-AVEYY
Yo olee YR o[+~ BYVYD-Y
RN o[+ -OVVF o[+ ¥ENM-YY
v <[+ AYEYY <[ VEYY -[FAYYAAYS

Caol oddodly L 55 (L8 lalllas )5 amdly oyl .abl yesS)eS
ool 3 Bel2 ¢ Survivin ales | gionel o slay; &S
I5] 393 o oy IS 933 (g8 55 b ot 5
=50 caS 5 ol ol Sl upp b gladlas > prinen
b o) S o obe St 5 35 e eSS
Oy CaiSil g (D (el by e g ddda> (2L
ot Lo guls g gommoyd [YV] ol 00 Sl 4z 38 5 ity
355 b 25 GV o5 e 255 (A5 (sloaly 2
I st 4 Syl ol &S amd e LS (039,453 (3098 )5
Jiael Jyls 5 Bax/Bel2 (sipnnl o csiboJlb 1o
o) oyl yd slonyins Cldlles diojli Lol ) il ogd o
s 5 i 09,5 ol olislejl o o 51 oo o wil o
A8l oo plog

S1Dyd g S

0l Sl pysions Jowwy ) 0gd S Colye (puilgs 09,5

1.2

1
0.8
0.6
B24h
04 m48h
0.2
0

10uL 20uL 30ul
Cur, Concentration

25U e Bax/Bel2 Sl caus oS Olpess 1F JSWS
VY Sles slaojl 3 (g8 y58 Sl Yo 9)See Yo 9 VeV slackale

bax/bcl2

adojl (50959)%55 (pagSyg5 U 69> it Cunl 0390 JoSUge
9 2 0 by ol by 8o ol &S ABl e 09,5l GB5e )15
5 dols gl [YY] ool s dge Jte g Jobo Lo
o939 551 e 0L b S5l (55058)90 s MTT
59> 5 oloj & atuly Sygods 9 AGS Jsho 035 1 (0959455
Sy Jobo sloosy S5 )3 09,5l lawgs WS oS wily o
Sigs] e 45 Az pm [VY] Gl 4B S5 g 3)90
Gl oadpadio (6398 B Jgho ilisee (slaod; )3 (egS )8
B (w90 j5 (2959353 (095 395 9L Sl ke !
» Bax/Bel2 Sl caws b dme (il ol adllas )
A Sl (o9j9yisd (wesS 98 9l L oad let sl Jshe
o sl ol Syo o8 3l ] S0l Wl o0 4D (eSS
ol el Bax/Bel2 (gjgu0] pume (siloJled )b 5l ors
E55 S b L 1y (gl gae s BaX 4 cows Bel2 o5

P13 Gl s slayy (Bgels 5l i g5 e 365

2.5

2

1.5 m24h
m48h
1
) .
0

10uL 20uL 30uL
Cur. Concentration

slackle 5b cos Bax/Bel2 by cuws oS @l ¥ JSW0

Hlej sBojl ) (509395 (095555 9L Jl )V g0 5)Sse Yo g VoY
el ¥A 4V

bax/bcl2

YA


http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

ohSen g ule

Journal of Police Medicine
Winter 2015; Vol. 3, No. 4: 203-210

15.Bisht S, Feldmann G, Soni S, Ravi R, Karikar C,
Maitra A, et al. Polymeric nanoparticle-encapsulated
curcumin (“nanocurcumin’): a novel strategy for
human cancer therapy. J Nanobiotechnology 2007;
5:1-18.

16.Das RK, Kasoju N, Bora U. Encapsulation of curcu-
min in alginate-chitosan-pluronic composite nano-
particles for delivery to cancer cells. Nanomedicine
2010; 6: 153-60.

17.Cartiera MS, Ferreira EC, Caputo C, Egan ME,
Caplan MJ, Saltzman WM. Partial correction of
cystic fibrosis defects with PLGA nanoparticles
encapsulating curcumin. Mol Pharm 2010; 7: 86-93.

18.Anand P, Nair HB, Sung B, Kunnumakkara AB,
Yadav VR, Tekmal RR, et al. Design of curcumin-
loaded PLGA nanoparticles formulation with en-
hanced cellular uptake, and increased bioactivity in
vitro and superior bioavailability in vivo. Biochem
Pharmacol 2010; 79: 330-8.

19.Sadeghizadeh M, Ranjbar B, Damaghi M, Khaki L,
Sarbolouki MN, Najafi F, et al. Dendrosomes as
novel gene porters[III. J] Chem Tech Biot A 2008;
83:912-20.

20.Massumi M, Ziace AA, Sarbolouki MN. Apoptosis
induction in human lymphoma and leukemia cell
lines by transfection via dendrosomes carrying wild-
type p53 cDNA. Biotechnol Lett 2006; 28: 61-6.

21.Pourasgari F, Ahmadian S, Salmanian AH, Sar-
bolouki MN, Massumi M. Low cytotoxicity effect
of dendrosome as an efficient carrier for rotavirus
VP2 gene transferring into a human lung cell line:
dendrosome, as a novel intranasally gene porter.
Mol Biol Rep 2009; 36: 105-9.

22 Babaei E, Sadeghizadeh M, Hassan ZM, Feizi MA,
Najafi F, Hashemi SM. Dendrosomal curcumin sig-
nificantly suppresses cancer cell proliferation in
vitro and in vivo. Int Immunopharmacol 2012; 12:
226-34.

23.Syng-Ai C, Kumari AL, Khar A. Effect of curcumin
on normal and tumor cells: role of glutathione and
bcl-2. Mol Cancer Ther2004; 3: 1101-8.

24 Subramaniam D, May R, Sureban SM, Lee KB,
George R, Kuppusamy P, et al. Diphenyl difluoro-
ketone: a curcumin derivative with potent in vivo
anticancer activity. Cancer Res 2008; 68: 1962-9.

25.Kunwar A, Barik A, Pandey R, Priyadarsini KI.
Transport of liposomal and albumin loaded curcu-
min to living cells: an absorption and fluorescence
spectroscopic study. Biochim Biophys Acta 2006;
1760: 1513-20.

26.Li L, Braiteh FS, Kurzrock R. Liposome-
encapsulated curcumin: in vitro and in vivo effects
on proliferation, apoptosis, signaling, and angiogen-
esis. Cancer 2005; 104: 1322-31.

y-q

plodl Job 53 dlosens (6 Sad Jdd 4y oy oKl (S jeels
(SLiins g J gys polo Ao 550 pMlel 5
b oo AWWYINYASY o)jless &y 53,05 olKisly gy oy

&l

1. Kitano H. Cancer as a robust system: implications
for anticancer therapy. Nat Rev Cancer 2004; 4:
227-35.

2. McCormick F. Cancer gene therapy: fringe or cut-
ting edge? Nat Rev Cancer 2001; 1: 130-41.

3. Alberts SR, Cervantes A, van de Velde CJ. Gastric
cancer: epidemiology, pathology and treatment.
Ann Oncol 2003; 2: 1i31-6.

4. Mahmoodi M, Alizadeh AM, Sohanaki H, Rezaei
N, Amini-Najafi F, Khosravi AR, et al. Impact of
fumonisin B1 on the production of inflammatory
cytokines by gastric and colon cell lines. Iran J Al-
lergy Asthma Immunol 2012; 11: 165-73.

5. Alizadeh AM, Rohandel G, Roudbarmohammadi S,
Roudbary M, Sohanaki H, Ghiasian SA, et al.
Fumonisin B1 contamination of cereals and risk of
esophageal cancer in a high risk area in northeastern
Iran. Asian Pac J Cancer Prev 2012; 13: 2625-8.

6. Shi M, Cai Q, Yao L, Mao Y, Ming Y, Ouyang G.
Antiproliferation and apoptosis induced by curcu-
min in human ovarian cancer cells. Cell Biol Int
2006; 30: 221-6.

7. Naama JH, Al-Temimi AA, Hussain Al-Amiery A.
Study the anticancer activities of ethanolic curcu-
min extract. Afr J Pure Appl Chem 2010; 4: 68-73.

8. Wahlang B, Pawar YB, Bansal AK. Identification
of permeability-related hurdles in oral delivery of
curcumin using the Caco-2 cell model. Eur J Pharm
Biopharm 2011; 77: 275-82.

9. Aggarwal BB, Shishodia S. Molecular targets of
dietary agents for prevention and therapy of cancer.
Biochem Pharmacol 2006; 71: 1397-421.

10.Lin JK. Molecular targets of curcumin. Adv Exp
Med Biol 2007; 595: 227-43.

11.Prasad K, Mantha SV, Kalra J, Lee P. Prevention of
Hypercholesterolemic Atherosclerosis by Garlic, an
Antixoidant. J Cardiovasc Pharmacol Ther 1997; 2:
309-20.

12.Wang YJ, Pan MH, Cheng AL, Lin LI, Ho YS,
Hsieh CY, et al. Stability of curcumin in buffer so-
lutions and characterization of its degradation prod-
ucts. J Pharm Biomed Anal 1997; 15: 1867-76.

13.Phan TT, See P, Lee ST, Chan SY. Protective ef-
fects of curcumin against oxidative damage on skin
cells in vitro: its implication for wound healing. J
Trauma 2001; 51: 927-31.

14.Sarbolouki MN, Sadeghizadeh M, Yaghoobi MM,
Karami A, Lohrasbi T. Dendrosomes: a novel fami-
ly of vehicles for transfection and therapy. J Chem
Technol Biot 2000; 75: 919-22.


http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22286241.1393.3.4.3.0 ]

[ DOI: 10.30505/3.4.203 ]

Bel2 5 Bax (jsusl slogi ol » (093955 o885 56

27.Esmatabadi D, Javad M. Research of Nanocurcumin
Effect on Progression and Adhesion to Extracellular

ot Cb dloxe

YoV=-¥Ve Gbrio =¥ ojlas =Y 090 —VWAY Lt

Matrix Rate in SW480 Cancer Cells. J Police Med
2014; 2: 263-72.

VY-



http://dx.doi.org/10.30505/3.4.203
https://dor.isc.ac/dor/20.1001.1.22286241.1393.3.4.3.0
http://jpmed.ir/article-1-269-fa.html
http://www.tcpdf.org

