[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

FVA=FAD X A- Gragr V) oyl c AT 000 (S logs (Sdp psle SISty (Sib sy suSitiily dhas

21200 990 33 (P Gl pw 12 (995950 — (095 )95 S (Fhadlowe i

WA Gy )l PR VAT i il s

o.‘\.:s?:-
o isste 3 e el 53 5 o0 Vb J@Jg 0593 45 ol Gl o dim il 3 G Ol sits g e s
Llos S aub 1y guses gbadsbe o Ol 3 Shee 5 S, Goses 1 addS Sldlas 3L
350 cale il I S &S il g mesSLS iRl s oS LRl gy e gla s
eSS S5 G Sl n S Sl aadlas ol esy (Sobw S5 by e s
A NF plme Gy e ¥ s Ao Sl o dd (b Sl Je 53 O Ol e (0555000
S 531 SE3 e lS (51> Sl lS Kb o 35553 — e sSH5S 5 eSS WS 058 aw a
5 oeesSosS leesy S 5s Dbl s S Cdlos ads s Sdew 5 LK (glazia (V0 mg/kg sc.) ol
w5 Ol G AT ) A s VF B Oke S5l Guup Sl S aia 3 5l pasasds - eSS
S g bt Sl 055 candllae OLL 3 s gad C3L ) pa5s s = e sS5S S5 5 /Y eSS
G Sl Sl sl (o Kle claasil i S 3 bt gl 5 65050 smees anla
035 53 ol -l Ol 55 5 oltle bl 5 S sladle J2alS (glates Vg pde (oDl st
FeS IS 055 4 Cad 05550 — e S5 S S5 5 eSS b sled slaes S s Ll p VL J xS
axdllas Szt (P<e/00) 55 Iy alS Codias S 5 es S s gl me IS0 oS (g sba A
O s (K5 55 e SHS LS Sl Cur sl 033 50 K Ol psa P3390 das o OLE LSl

23,5 584 Ll e 04

Lﬁ\fg«’LIZ)AAQ)J}SQLEﬂA(})}J.L)«w}SJ}Sd’uw&w

\ o
S s
ks e e dve s

Oy o> 3 gy j i 35 0 =
Ol g

g ool oIS Il e Ao 55 T
Ol Ol Ol

i Sy sl oKLl (55l 05,51

Ol e

*

o < 33LaS sk Ll Ogd i s i 5

S m 0) Ol gisl do) i pll il

Y1-$11AY0H ) 1l Ol o liiond

E-mail: aalizadeh@razi.tums.ac.ir

UL Oleys a5 5 b e cpl fdws SUls S gba
GesSoS Tl Gile gl S s L ool e Al
1,7-bis[4- Jse 2 b el 0L 53 4550355 Olea L) (Turmeric)
&, 5,3 (hydroxy-3-methoxyphenyl]-1,6-heptadien-3,5-dion
Slid sl LIS o S 5 Sasbaodes Sl S5
5 oSS Gops Bl S Sl Mald oy Jole
Sladlas r’\‘..L'.\a;JS b ) sy sladsle g » ol 5 Sae
05 1y Ol e S 558 aS Wilesls OLES (gali5 In vitro s In vivo

e Ll o sas by 5 Gonph) a8, bty dl o an

4o dle

O gors os93 & b Glal> o tix il 3 S Ol

53 ol GBaa Al e 0 liss St 5 e wals) s 5 e sk
L s olee 035 S St b b Slge b g Ol e (68000
b GBSl e Sl e ulp 038 e Sas
3Se o pe S b b e B Gl e (55 daiia
Cowdty s bl Al S et lilodd (Jlo a2
(Curcumin) o, 8,5S o b e OS5 5 5 wodal

VF9e rage o) ] oylou c £9 0,50 5had iy pale ol ( ity oaSCils aloeo


https://journals.tums.ac.ir/tumj/article-1-172-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

V4 OLlKas 5 (Ssbps siisans

WP QSJJ

Sl S 03 Sagh me s Sosen ol adla
BAYAA Jlo olosp s 5l OLe Sy psle o820 Ol
Sl o Yoo gas p addllae (263 ol VWAL JLe oletiind
oo b Gy Olids anwse 3l oddangd) o sl5 5 ol =0
Los dous 00 Cusby 5 YY=Y0 °C los s (6 154K 5 amin 4w
SO Jsol S il S - bty (S el VY
Sl Sldlas 5 AL ST Sl LSS Jpeol U ol anllas
Qﬁ;rbu\u‘j.@;;;{&ﬁ€)lﬁal§.ialluw

g(l’l=\') JJLS Zo_gjf Aw 4 QUF 4&“.19.& )40 Lgl.&bajjf
m..i: (Il:\()> r))'j).)u': —Q:USUS 9 (Il:\a) /~/Y J:A}S)}S
WS i b U Sllpe 85l aia a3l Ao LS
CJ)_)«&‘U L)l:.a J’SJJY LS})") ‘M}r.lﬂ.h&uw B Qb\x}
ada 5 Sdeas 5 LSS (glaaa Nomgkg G0 Lol 3

“ .. N . A I .
—M}SJJS;MSJ; L;'Z]a}l;uc)\):‘w)fg_ﬁ@.?- ..,\J:_)S\_,Jti):
oY ol wlsl (Ol S5l GuF oAl Sl A ais V)
e O 55 2lyn 095545 —ope iS5 S S 5 A Sl S5
G e okia S J Dld 3L o s e iS55 s 005
Sy S Y azis LU s s Blol Sl Shalal O
(255 3 395 s adlle Cm S 5 e (5301
b Q};WJ@:JK C)l;- J.A\S)jlacu Lha)))ja-h.fs )Ll L)b:;-
S S ey pined Il L bos e S 5L b oo sea
Coson S 5wy S Jre LOEL b 5 laesy, O
Slr 0Lk D3 Kdd ey ses Gl B S oS SLe
Vool o L 0 e glacand (S5l s s
J_:.é\‘)l.i 6@6}.\; B ‘);:j.: fBU] [V aJJs JS:.% Aoy
g ph plad G g Bl L Sl e S (5,5 JE
Sor 33 e (3L 51 e e K s S5 5 A 5 els S
D =S Slan asa Gl S e 5 et g s
3,5 OLYMPUS-BX51 o Sus oo by Lap¥ i 513

VF9e rage o) ] oylou c £9 0,50 5had Sy pale ol ( ity 0aCils aleo

Sesy $as n L 20l Jlee S Lls e eSS S
Sl s SSL e S 0PSOl i J s
Db il slaoss  Ssmml g OesSosS L s
e sddobnil Slallls il s T ABL e sdd Cul ose
g 0ls l il Wl 0 S Ja Ave B Xls oo e S5 58 (ST
0L a3l Sldlae Bl wls Oy S 55 31 4SOT 05k
Ok 3 OF w63 w53 e sS,5S bl Oloj S sl
oS bl amst 55 e 5,58 Sloos Sl M cpl ply ol ol S
Sl sl ilie gl i, Vs e 3 sdes O 55 s O
Cotle ol 5l S oS auiS Sojpo e S, S sl s LS
"ol 035 Sarbolouki Law 5 (p335,085) o sase [ 5t
s B pws s 8 GO el Sl gl Sl - s
Job Sl 5l e Jalse (n St A ax s J 5 L
(e Sl oSS ple bl gileelel Lls (ol
Obbe oy CilB (0355 e (el L OAS Gd- LG
WS 5l 0L o g o slaesls Ll e 0T Ol 5,08 5 OF 4y
cebe fol SO sy Slogar ghils Lapgss i
Lapsssskis & sls 0L SplSen oKy ,Son b “aily
Ul Cdea a5 des eyl Veder o3Il L) slae,3 sl
VersFee ol Obse slasSL 050 b 0SS
e JSoa bapgssndis Sopl @ s b, o sl sl
S s e plosil 1y 35 JUinl il glad gl 05530 b
S Sl 3 S 5 S TS e Sl LB 1 Lo
wig o Lapsiaskis & das e 0L s sladie 5 Jska
255 sk osba Y gbable s w8 el b sl SB35 50
ol Sl 53 as s OLES 1y e DI e
@ § g0 eyde w5 &2 s Sadeghizadeh Lo g oS
slaes, pInvitro lases s 50N =5 S5 S S S s S
S as @S s Bl s as adles il Sk il
4@ S PN SO SHS S5 SRRl edasoll
s M(usls Cod) AL e CiS hee 3 Wl e S5 S
adllas oyde S 5 oKl 5 Ol oK1 s Ol en ladlas
09550405 =S58 S 5 Sl DU s e Sl

) 0 f‘}b L}"\}"? d.lﬁ)} Q}j}SQUaﬂf


https://journals.tums.ac.ir/tumj/article-1-172-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

OHSS Gl s (5 piSikiey 50 G0 S, 5S 55l passotio LEG FA-

CalK, ¥ =Ll K ahK, cds sl
Pi y (0 = nhS) et ) =mins 50K ¥ =hwg
Laesls (g lel 5IUT g ol 43 5 K, ol sl das s o s
o oS sbeesls aslis (gl s S eslinal VF ol 5 SPSS
laesls s esliad a3 bgs bty 5T ool Osasl 51 Laoy S

el 0 0313 Gl 3kl gl Sle £, Sl &) o

laasl
—okeS Sler Jpeme 5l asm &S B Dbl s
sladshe S 058 53 (1 Jodr) Loy odd 4 o35l
Lds S edalie oole b glacy S 5 Sl 5 (Sxadly
O JS8) b Ok (Sl sl 30l 36 SOl &S
W 4 e Cond (Dluls olw (Sl s
sbadsle fals (glaa 4y )V, ple 8| WEN A . 3
5 oSS Ll slees S s solle bl 5 L

220350 S J S 05,5 4 Gl pa5sds — e S5 S S S

38 = S Flen 5500l K5 b 558 FY g sla e LE V- g
—oSS BT s 055

p3595%2 =l

\0 V0 Ve Sl g 3l

*o/OVE /O ) /OF+/4) Y/O£\ /Y ang o ldas

/A /VE VYV /E8 \ /O /OY S"‘"%-""" L L S

Jlly) 2SChs ! !

REVARE VAN REVANEVid AVAESVIN

*0 /OV4/0) V/ o V£ /04 VAETIAZS Sl ;Y 5 pe
*0/QYEe/PY \/YVE Y \ /O£ /OY S8 d g Sals
*o/8¥E0 VO \/ oV Y \/f£0/0Y ol g, el

Lo 1l il sbag el Sl s sdalie 3 jllinl gl - SKle 2, Kke laosls
(0T XO-00 1) XS 10) Sy s 4y s S =) a5kl sl et iS
Slaa—a A_;ﬂ)\l).; pls =Y Y g ) Ol ) JUldeyl ;,';_i.:&::!):..ﬂ! -Y
OB 1) ab 10) SIS (slad sl (28l =¥ (i ooty Sl Y o ge 1) o 0)
S e 1) edslie bl i) Gltle (6oleal =0 (s OB Y L st

s ime (028 05 8 b aglia) P<o /00 % (LAs Y 5 Jaussie

ALd 45 OLYMPUS-DPI2 ()93 SaS L

Slakad 1ol = S Slen el Ky L uliacil andlas
Glpazs S 0oy b Ol Bl 51 edigl S5
Sleo pat Olgea (i3 2olk @ L 0o b f (pf oS il
s sl oGS s 5 s S S s
(O X XO-00 N YO> 1) Sy s & ATed e )
(Sl 01 5 VS i ) bl S aal -Y
¥ pde Y (Wil (piSGAST Y e ste ESGAS] )
Y oes buge Ve ) deaes Cle ¥ ) (Glaa
Sme 1) S Glad e Jals —F ay ) oas SLlS 25V s
Lo 0las Y (Ll slad sl lawge OlME ) (b L
N sl bl o) gltle @beal -0 (Ll bd e
(g (S aaa Y o o) oas

8 513 Glesl 3, el a5l b sl Sl aalsl s
Solmal (o S addpes () Sl plS a glasliel e &S
DV e S 08 a0l e Vgmas 38 ssbisl il
el S 1 i Slel Jle s 08 e S 5 S e

s Bax glagedsn Ol (sp Gl tard st g paul andllas
sl OS5 polhe Gb ecdgseea gl (3, 5l 8 -l
i3 S eslinal 5 - bes (Santa cruz) o 56 5 o5l @b sl oS
b s 30l (o Sonll Il (s S0 i slain
W05l ol a4 Sl 0350 A4Sy Ao aw ol
Sdeds QA °C (gles 5 (PH=F) ol e 3L S5 Wadi e 0,1 3 L
sl 3L AT L laaped dm e 53 23S s 4dds 10
chlle U 0l8 -l 5 Bax (SC-7480, Santa cruz) JU kS g se
5 o ) Ay s 4SSl s SO Sl ¥ °C (glos 53 Y/ e
Bax S|y w5l 4 455558 45l (ool il colinsd 3L L 52
Sl g S wlal a el a4 258 -y 4 (SC-7480, Santa cruz)
S Slimse Pre 53 gl (Dlind L L pE ) cd
o ol Sl i S 1 aids Sta sl sl
Aol 5o oy Ky w4 e ol 3 o5 -k s Bax
LY 5 035 Cope A kS plen b BB 65l
S dag Mkl iy Sl mlE el sl S 4
iol 3 45 H-score= Pi (i+1) :ud eslinal 53 Jj.pjé b H-score

VF9e rage o) ] oylou c £9 0,50 5had iy pale ol ( ity oaSCils aloeo


https://journals.tums.ac.ir/tumj/article-1-172-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

FAN OLlKas 5 (Ssbps siisans

b sl (sl slael Jas gin 5 25 81 — ok ot (550l S55 b Sl 1 bl slad V- S

S5 o5 S B Y = etle olmial 5 Y =l sl Sl ) =shies @V 0B o =Jlliyl St d ) = s b s ) F el b e sS,S 05 S A
250 b 58 03 8 -C () = il sl 5 ) =llS (slad sl 2alS ) = glation an,Y gy O ) =dUligl 2Kl ) =D g 4 s L) O 5500 L 353505 = e 5,55
(HEE xY++) (Y =5 kb (glmal 5 ¥ =S slad o 2l (Y =(glazen 4z )V g 0l O =JUay! - 28as) 2l Y =k 5 4 A Cond) 4

G Sluls sl ke a5 ol o3l OLES Lol axdllas

(Slas au Ny ple Sl il e
oSl =l Ol 5 s ol (bl 5 S Gladsle 2alS
Lok gosls il S0k 5 eop W J xS 65 o
53 bl ol bl 3k o plmes e O 55 Ol S5
o 0353505 =S 55S w55 5 eSS L oles slbaes S
23 Golsme JSaa S gosba cl el 508 J S e 8w
Gl cl o 5y s olda ESESEIE — S HsS 05,5
o 0l Ll Olgsa pajs,ds SOOGS0 LK
il e e 00 058 O e ) R 2 eSS
53 el U5 SO ils -l oS sl Ol asdS Sllas
0B 53 g Jale S Olyeay Joho Jls Slasely s
LUl 5o 5 el odd wtld OS5 edae ol 218 ol
Ol eals OLES (ke DE 5 glaten IS~y WS1S oy
Sy 5SS =l A 5 e Al oS sl LA Wanitsuwan
b b SIS a0l s Sy 53 Slates men
iy &S T e s e Korinek (slaasly Sl ppor s ol Cpasl
Sldlae mls MAsl e s 08 Sxd s A5, s S

1P ragr ) ) oylosi c £9 0,90 o gd (K pale ol o Sijy od il dlzeo

e G 5 303 gl LS Y- g
239083~ SL8S e SsS Jds 03 5

el

10 10 Ve Sl g sl
LAVAERYYY VOO /0 Y0 /00 oS~
#) /Y /O Y/ VAT Bax

i H-score= Pi(i+)) : s3> Jse b 3b oasjlael 5jlulal glas Sl £, Sks tlaesls
o3Py (=g p K, ple ) =i ¥ =l e ¥ =0l) Ky ods dolas

sgme (U285 05 S Laslia) P<e/i0 i § K, sbad ke

£3352955 = e S8 S 5 es S 53 Sl e b S 55
OSSN o) Conl o S g Rals dde

53 0SS —La s Ol Olies ot st 55 500 anlllae o
IS slaes 8 a0 Cod 233,05 = 55555 S 5 L Jlas 0 S
) - Y R L RGN [P R WIS TA LGN R T S S L )
Al Sl s 2 0555 O s 5l 6Ky 52 S 5
O S Olgsa Bax (0, Ol Ao e (Y Jsi)
— S5 S 5 5 eSS Glmes S s Sl
Iy 3l (ool me s 5ban J 28 05,5 4 Cad 05355400
0 paon) ol o35


https://journals.tums.ac.ir/tumj/article-1-172-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

OHSS Gl s (5 piSikiey 50 G0 S, 5S 55l passotio LEG FAY

v

S sl Ol Yallap Sos adles 53 ppes | ssd
S Sk Gbw sbdshe oy pmSHS Sl
Ml Uil PLGA gl JSLLpt b 0T 03pes Llsd oS
33 eesS 55 s dag 45 Asls 0L Sahoo 5 Mohanty S3Ga
Pl GB35 S g IS L 0T 05503 13 S
Loodd 55 e S, Sl aS Wosls Ol s wlie Slalas
AT L 3 0T Gl IBL o O3sm
S3dpneS 48 A2 2ls Ol Invive Slallas 55 i es r'.njfdn
Sl SR o Jee SIS oS08 02
St w555 e S e 08 Ol s O Sl ks
o2 AS Ol OF DIS Rl g Ole S L on 55555
S dase 0L mls sbe (iSO 5 Ok mls el
s 1y S 5 Shas 5l 5 oS et sl s 53 lapsis
3 T 53 LOT (S nlin A LB LS s sl
S s o ba e sl el Lap s ,ls 45 das e 0L
Olgea Lapsio ks 358 00 Oby 5 53 &S 30l by ST
e sladde 5 Ol sladshe 0555 4 ool b 55 bl
Ol ey lome 53 Sdic 5 SB s e slely
Lol oS 5 il o 2018 sl dslon 5 0T 035 o b ¢ 2
sl 1) s Slatle OS5 ols e &G L DNA L
53 ol s las pasls Jele LDNA 51 Slula Ll5 e & S s
53U el CbB s VU sl olS Lapgsandis o3l ok
Ol e baslie )5 . ,0s Den/DNA o s V'S s Sl
Joo L5 5 g SalS b SL sl e 5 6l Y guamea
HE osols 5 95 sladels n e 5 sesle Vaasl 5 S o0
boli S ol LS5 L LS L 8 Sl At ot
Osel s sosl o 3,5 Den/DNA  S&l by ol
03,5 ol wWlamy Sl Las e arey ) Sde SYSb
Ls 53 gm0 bapgiasis (WOl (s adioy A Sy oo ke
Vsl ol s eslie 5 ol sles b clale s oS (S
53 ol S (g5 U aSt das e Ol S5l anlllee il by
AL el Gl JSEoLSE Gl L OIS e e SL S ol
53 ke 5 g Sl I ol s s b OF w4 pgisd

Oleys L;fi.:,ﬁ 33 CwudOll L;\.,:,Ja o;)ﬂfé Q;”\ b 20

ol anllas s Ole S 3T ol gols Sl L aadS
sl 5 e 5555 oS Wlools 0L st Do 313 il s
Sh i s M) e s e SRS Goss sladske
S el odd ey Ol as o EalS | ol e 51 gl
3 okt 53 izl W el ol lasss 53 eSS
3 et o byaS e cd s Sbow slad ke
O3 33T (555 e sS5S s sl 5 e shos O gl i 5
S5 P53 O 5T SISl W5 (oS e 51 Cps S s
e a0 |y s Sl S S S 5 e
3 5 LIS e Slis (6 p i3 sd Gl Cel eSS
d= s gbadihe oy pailBsn leliS le Lo b
2l sl pled sladshe o cud G568 S Oslads
Aiy Sl el Gl L BEn3l e b pmesSHS
of s L ol Sl e s ebi Sl glad sl
Shdsle iy 5556 Jlee b ossle oyl s sl Ladjl
3 3550 5 (oD OF ol ek S 5 Bs,e I sl
5e3503 S5 S o Gdshe 5o il S By S5
S Gl eS8 IS b T

Jbba\; [N )jbau Q‘j;] U'i‘ ERCEE] LS"LEJMM 9 JL@JJ‘M

LS e b gze |y 0T A

S e Dl (S sl 5T 65, 0T 86 5 Slees| ST ol 3l
elad sl St 5 555 e - glan > JUS Il
Wl 5 bos b patend Goy eSS B 4 s L
Sloss et 5 8PSt 53 OF 31 0l oSty o ol s
Sl S 558 3l aslizal 3 ol (ke s sl eslizal Ol
Bl Sl e sl s 1 es s 0 53 O e Bl
bl el ol 5 S aS an S o0 O s il Ll
"ol o35 Sarbolouki Jaw 5 (p3335d8) o s [l st
el 0l el pa S H5S LS RI Cgr (ool bl
Sl e [0 s Lila, Saptunw &5 31> OLiS Anand
53 Usbon oS Jalse pbmns GRIBI 5 issds LSS Gl
oS sl L YNy Jle s Tl e colie eSS i O
Poly-lactic-co-glycolic acid ¢,55L L sl Hlsd g oS 558
0 Sl sbadsle ws e 5o Invitro ks 3 (PLGA)

S Gbadie bug o380 pl Cdail Rl ans

VF9e rage o) ] oylou c £9 0,50 5had iy pale ol ( ity oaSCils aloeo


https://journals.tums.ac.ir/tumj/article-1-172-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

FAY Sarbolouki M.N. et al.

o e S Gl £ b ol sl i [Kl

Je 53 04058 Qb (a5, =0 sS 58 JSL L0 S
5 San pske oK Ol Sl S s Sl
A3l e YOPY US 4 IYAY Ul s 0l Sleys Ldlig ledst
oy o 5 Oy Sl b K Jb ulem LS

el 0l b?,-\ u;_\jé..va

References

1. Aggarwal BB, Sundaram C, Malani N, Ichikawa H. Curcumin: the
Indian solid gold. Adv Exp Med Biol 2007;595:1-75.

2. Aggarwal BB, Shishodia S. Molecular targets of dietary agents for
prevention and therapy of cancer. Biochem Pharmacol
2006;71(10):1397-421.

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

4. Varalakshmi Ch, Ali AM, Pardhasaradhi BV, Srivastava RM, Singh
S, Khar A. Immunomodulatory effects of curcumin: In-vivo. Int
Immunopharmacol 2008;8(5):688-700.

5. Khar A, Ali AM, Pardhasaradhi BV, Varalakshmi CH, Anjum R,
Kumari AL. Induction of stress response renders human tumor cell
lines resistant to curcumin-mediated apoptosis: role of reactive
oxygen intermediates. Cell Stress Chaperones 2001;6(4):368-76.

6. Johnson JJ, Mukhtar H. Curcumin for chemoprevention of colon
cancer. Cancer Lett 2007;255(2):170-81.

7. Yang KY, Lin LC, Tseng TY, Wang SC, Tsai TH. Oral
bioavailability of curcumin in rat and the herbal analysis from
Curcuma longa by LC-MS/MS. J Chromatogr B Analyt Technol
Biomed Life Sci 2007;853(1-2):183-9.

8. Sarbolouki MN, Sadeghizadeh M, Yaghoobi MM, Karami A,
Lohrasbi T. Dendrosomes: a novel family of wvehicles for
transfection and therapy. J Chem Technol Biotechnol
2000;75(10):919-22.

9. Ledley FD. Nonviral gene therapy: the promise of genes as
pharmaceutical products. Hum Gene Ther 1995;6(9):1129-44.

10. Sadeghizadeh M, Ranjbar B, Damaghi M, Khaki L, Sarbolouki
MN, Najafi F, et al. Dendrosomes as novel gene porters-111. J Chem
Technol Biotechnol 2008;83(6):912-20.

11.Pourasgari F, Ahmadian S, Salmanian AH, Sarbolouki 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(1):105-9.

12.Rao CV, Tokumo K, Rigotty J, Zang E, Kelloff G, Reddy BS.
Chemoprevention of colon carcinogenesis by dietary administration
of piroxicam, alpha-difluoromethylornithine, 16 alpha-fluoro-5-
androsten-17-one, and ellagic acid individually and in combination.
Cancer Res 1991;51(17):4528-34.

13. Takahashi M, Mutoh M, Kawamori T, Sugimura T, Wakabayashi
K. Altered expression of beta-catenin, inducible nitric oxide
synthase and cyclooxygenase-2 in azoxymethane-induced rat colon
carcinogenesis. Carcinogenesis 2000;21(7):1319-27.

14.Yamada Y, Yoshimi N, Hirose Y, Matsunaga K, Katayama M,
Sakata K, et al. Sequential analysis of morphological and biological
properties  of  beta-catenin-accumulated  crypts,  provable

premalignant lesions independent of aberrant crypt foci in rat colon
carcinogenesis. Cancer Res 2001;61(5):1874-8.

VF9e rage o) ] oylou c £9 0,50 5had Sy pale ol ( ity 0aCils aleo

ol e 4y S il s il Sl slagssley

(\?u‘ 9 6;:?& dl;- DL 0).>j.rl; Lﬂ\ u‘“‘;-’ L)J«-v Oa;j) C~€->

36 53 S0 2 RIS e JSLL U

15. Polakis P. Wnt signaling and cancer. Genes Dev 2000;14(15):1837-
51.

16.Oyama T, Yamada Y, Hata K, Tomita H, Hirata A, Sheng H, et al.
Further upregulation of beta-catenin/Tcf transcription is involved in
the development of macroscopic tumors in the colon of ApcMin/+
mice. Carcinogenesis 2008;29(3):666-72.

17. Wanitsuwan W, Kanngurn S, Boonpipattanapong T, Sangthong R,
Sangkhathat S. Overall expression of beta-catenin outperforms its
nuclear accumulation in predicting outcomes of colorectal cancers.
World J Gastroenterol 2008;14(39):6052-9.

18.Korinek V, Barker N, Morin PJ, van Wichen D, de Weger R,
Kinzler KW, et al. Constitutive transcriptional activation by a beta-
catenin-Tef complex in APC-/- colon carcinoma. Science
1997;275(5307):1784-7.

19.Joe B, Vijaykumar M, Lokesh BR. Biological properties of
curcumin-cellular and molecular mechanisms of action. Crit Rev
Food Sci Nutr 2004;44(2):97-111.

20.Sharma RA, Gescher AJ, Steward WP. Curcumin: the story so far.
Eur J Cancer 2005;41(13):1955-68.

21.Bengmark S. Curcumin, an antioxidant and natural NFkappaB,
cyclooxygenase-2, lipooxygenase, and inducible nitric oxide
synthase inhibitor: a shield against acute and chronic diseases.
JPEN J Parenter Enteral Nutr 2006;30(1):45-51.

22.Duvoix A, Morceau F, Delhalle S, Schmitz M, Schnekenburger M,
Galteau MM, et al. Induction of apoptosis by curcumin: mediation
by glutathione S-transferase P1-1 inhibition. Biochem Pharmacol
2003;66(8):1475-83.

23.Duvoix A, Blasius R, Delhalle S, Schnekenburger M, Morceau F,
Henry E, et al. Chemopreventive and therapeutic effects of
curcumin. Cancer Lett 2005;223(2):181-90.

24. Thangapazham RL, Sharma A, Maheshwari RK. Multiple
molecular targets in cancer chemoprevention by curcumin. A4APS J
2006;8(3):E443-9.

25.Kelloff GJ, Crowell JA, Steele VE, Lubet RA, Malone WA, Boone
CW, et al. Progress in cancer chemoprevention: development of
diet-derived chemopreventive agents. J Nutr 2000;130(2S
Suppl):467S-718S.

26.Anand P, Kunnumakkara AB, Newman RA, Aggarwal BB.
Bioavailability of curcumin: problems and promises. Mol Pharm
2007;4(6):807-18.

27.Anand P, Nair HB, Sung B, Kunnumakkara AB, Yadav VR,
Tekmal RR, et al. Design of curcumin-loaded PLGA nanoparticles
formulation with enhanced cellular uptake, and increased


https://journals.tums.ac.ir/tumj/article-1-172-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Effects of curcumin-dendrosome on colon cancer FA¥

bioactivity in vitro and superior bioavailability in vivo. Biochem
Pharmacol 2010;79(3):330-8.

28.Yallapu MM, Gupta BK, Jaggi M, Chauhan SC. Fabrication of
curcumin encapsulated PLGA nanoparticles for improved
therapeutic effects in metastatic cancer cells. J Colloid Interface Sci
2010;351(1):19-29.

29. Mohanty C, Sahoo SK. The in vitro stability and in vivo pharmaco-
kinetics of curcumin prepared as an aqueous nanoparticulate
formulation. Biomaterials 2010;31(25):6597-611.

30.Rejinold NS, Muthunarayanan M, Chennazhi KP, Nair SV,
Jayakumar R. Curcumin loaded fibrinogen nanoparticles for cancer
drug delivery. J Biomed Nanotechnol 2011;7(4):521-34..

31.Gou M, Men K, Shi H, Xiang M, Zhang J, Song J, et al. Curcumin-
loaded biodegradable polymeric micelles for colon cancer therapy
in vitro and in vivo. Nanoscale 2011;3(4):1558-67.

32.Duan J, Zhang Y, Han S, Chen Y, Li B, Liao M, et al. Synthesis
and in vitro/in vivo anti-cancer evaluation of curcumin-loaded
chitosan/poly(butyl cyanoacrylate) nanoparticles. Int J Pharm
2010;400(1-2):211-20.

TFA e agr ) ) oyloi  £9 0,90 o i (K pale ol o Kiijy oSl dloeo


https://journals.tums.ac.ir/tumj/article-1-172-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Tehran University Medical Journal; Vol. 69, No. 11, February 2012: 678-685

Protective effect of dendrosomal curcumin combination

Mohammad Nabi Sarbolouki
Ph.D.!

Ali Mohammad Alizadeh
Ph.D.”

Mahmod Khaniki M.D.?

Saleh Azizian M.D.?
Mohammad Ali Mohaghgheghi
M.D.?

1- Zistmavad Research Center,
Tehran University, Tehran, Iran.

2- Cancer Research Center, Cancer
Institute, Tehran University of
Medical Sciences, Tehran, Iran.

3- Department of Pathology, School
of Medicine, Tehran University of
Medical Sciences, Tehran, Iran.

*
Corresponding author: Cancer Research

Center, Cancer Institute of Iran, Imam

Khomeini Hospital, Keshavarz Blvd.,

Tehran, Iran.

Tel: +98-21-61192501

E-mail: aalizadeh@razi.tums.ac.ir

on colon cancer in rat

Abstract Received: October 04, 2011  Accepted: November 02, 2011

Background: Cancer is a multistep process that develops very rapidly after its onset.
Previous studies have confirmed antitumor effects of curcumin (1,7-bis (4-hydroxy-3-
methoxyphenyl)-1,6-heptadiene-3,5-dione; diferuloylmethane) that can potentially
prevent colon cancer development with low side-effects. Different methods have been
performed to increase the efficiency and effectiveness of curcumin among which
dendrosome, a nanoparticle created by Sarbolouki et al. was used in this study. The
present study was undertaken to evaluate the effects of dendrosomal curcumin on rat
colon cancer.

Methods: In this study which was performed in Cancer Research Center of Tehran
University of Medical Sciences in 2010 year, forty rats were equally divided into
control, curcumin and curcumin-dendrosome groups. Animals received azoxymethane
(15 mg/kg s.c.), a carcinogen, once a week for two weeks. Curcumin (0.2%) and
curcumin-dendrosome were administered to the respective animals 2 weeks before the
first and 14 weeks after the last azoxymethane injections. Eventually, colorectal
specimens from tumoral and adjacent non-tumoral mucosal tissues were fixed in 10%
formaldehyde, and passaged and embedded in paraffin. Histopathological and
immunohistochemical studies were performed on the specimens.

Results: The mean number of lesions, nuclear/cytoplasmic ratio, epithelial
stratification, loss of nuclear polarity, goblet depletion, structural abnormality and beta-
catenin expression were higher in the control group compared to curcumin and
curcumin-dendrosome groups. These parameters had significantly decreased in the
dendrosomal curcumin group (P<0.05).

Conclusion: The present study shows that dendrosome can be used as a suitable
nanoparticle to increase curcumin efficiency in the prevention or treatment of colon

cancer.

Keywords: Colon cancer, curcumin, dendrosome, rat.
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