WREAFILELC

wcjd@wijgnet.com

R A SILZYT 20145E731853; 22(20): 2863-2869
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

X #k 472 REVIEW

ZHEEMNRHIELERIERANGIARER

303, FBF

BHE, ZEF, PN EFRWEER LA wnl g
646000

e TS A ASUERRB SN, ZEWER.

BiRSEE: TEW, U8, EEEIR, 646000, U1 &ML
#1253, PINEZEIEERTELAR. 506854209@qg.com
E315: 0830-3165331

IWFSEEE: 2014-04-22 (BOEHR: 2014-05-05

ESEHEE: 2014-05-06 £k EhREER: 2014-07-18

Mechanisms underlying
therapeutic effects of
curcumin on ulcerative colitis

Lin Guo, Chang-Ping Li

Lin Guo, Chang-Ping Li, Department of Gastroenterology,
the Affiliated Hospital of Luzhou Medical College, Luzhou
646000, Sichuan Province, China

Correspondence to: Chang-Ping Li, Professor, Chief Phy-
sician, Department of Gastroenterology, the Affiliated Hos-
pital of Luzhou Medical College, 25 Taiping Street, Luzhou
646000, Sichuan Province, China. 506854209@qq.com.
Received: 2014-04-22 Revised: 2014-05-05

Accepted: 2014-05-06 Published online: 2014-07-18

Abstract

Curcumin is a polyphenol which is extracted
from the plant Curcuma longa. Recent studies
showed that curcumin has therapeutic effects
on ulcerative colitis. The mechanisms underly-
ing such therapeutic effects on ulcerative colitis
include anti-inflammatory, anti-oxidative stress,
anti-apoptosis and so on. Curcumin can inhibit
the nuclear factor-xB (NF-«xB) signaling pathway,
mitogen-activated protein kinase (MAPK), sig-
nal transducers and activators of transcription-3
(STAT3), and Toll-like receptor 4 (TLR4) signal-
ing pathway, reduce cytokines such as interleu-
kin-23 (IL-23), tumor necrosis factor (TNF)-alpha
and interferon gamma, enhance the expression
of peroxisome proliferator-activated receptor y
involved in inflammation and immune response
regulation, and down-regulate the expression of
cyclooxygenase-2 (COX-2) and inducible nitric
oxide synthase (iNOS), thereby making nitrites
returning to basal levels. In this paper, we will
review the recent progress in understanding the
mechanisms underlying the therapeutic effects
of curcumin on ulcerative colitis.

Baishideng® WCJD | www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Curcumin; Ulcerative colitis; Mechanism;
Nuclear factor-«B; Signal transducers and activators
of transcription

Guo L, Li CP. Mechanisms underlying therapeutic effects
of curcumin on ulcerative colitis. Shijie Huaren Xiaohua
Zazhi 2014; 22(20): 2863-2869 URL: http://www.
wjgnet.com/1009-3079/22/2863.asp DOI: http://dx.doi.
org/10.11569/wcjd.v22.i20.2863

5
EHRF AN EF TR —F % By, L
FAREFAIELEZ R TSR BHRELE DK
(ulcerative colitis, UC) LA &7 1F M. £x % il
k%‘P%]#FE]%KB(nuclear factor kappa-B, NF-
KBz Tl %, £5 R ENE G (mitogen-
activated protein kmase, MAPK). 125 # %1
Fa bk F & T (signal transducers and activators
of transcription-3, STAT3). Toll# % 4k4(Toll-
like receptor 4, TLR-4)13 58855, 51k 4m e,
B 4w & A% -23(interleukin 23, 1L-23). A} 73
313t B F-otumor necrosis factor-a,, TNF-ar)+
FikZyE, REHSE K. LAERBAT
i A A Bk G S 3 E % AR (peroxisome
proliferator-activated receptor y, PPAR-y),
R AAEE-2(cyclooxygenase-2, COX-2).
P — AL R4 BE(inducible nitric oxide
synthase, iNOS)#9 £ A, 4% T a4 B2 2 w1 3 3 zh
KF, AimxfUCAR £ . REAL L.
MR AR, £ & E 9T UCH AR A ALH +
582, BaT R+ e, ARk ok £

HFATUCHIAE AL VE— 4234
© 2014 RIS B R EDERNA TS

KR EEE, BHEEHR ERYVE; &
«B; 5 S H S FEZBE T

DR AR IR, %%%“%i}‘éﬁ:%%ﬁr% =4
%4 B -FxB(nuclear factor kappa-B). 22 R &
A& & ¥ B (mitogen-activated protein kmase)\

w5 %4
Wom M K
(ulcerative colitis,

UC)Z—# B M
Fu 45 By FE LR AL
BT ERELA

P KRR, BAT
5 4 04 W R ST 7
FREANEE, W
£hEBAUCH
B R AL R AT
#F, HAEAHLH
2 LR, A ARIF
g4 A NAE.

| R R )
LFR, HIR, £
EENT, FRAR
MAEFHER
B EIRIH LA

2014-07-18 | Volume 22 | Issue 20 |



2864 ISSN 1009-3079 (print) ISSN 2219-2859 (online)  HHFRLLABILAE 2014570180 5224 55208
‘.iiﬂﬁ 55 15 5 463 T Ao 4 T E T (signal transducers and M2 28 PRI A, FHIL-12p40FITL-23p1941
;%%i;;}i;g activators of transcription-3). Toll# 2 4R4(Toll- g = T {4 ] 2 YT B2 - 15 W 4T R Az A LR 4
Maa bz —, like receptor 4)5 M ik 2| 39 K 5w R 694 M4y uh, BAT B 2 st Thas, 5 5HLkE
LR S %ML E A A N . ’
PR A, ﬁ‘ﬂ%i@%‘? Ak %R T éfﬂ‘ﬂﬁ [f:l‘j" o & I F U [ 5 G g e s e AR AR T
vcky A mae  -23(interleukin 23, IL-23), Jit 9% 3% 58 B T ou(tumor

BT AR
S

Jaishideng®

necrosis factor-o, TNF-o). F#HZyE 5. KA
B-2(cyclooxygenase-2). # M — AN R A B
(inducible nitric oxide synthase). i &AL EEIk
¥ 54 M9k & % AR (peroxisome proliferator-activated
receptor )4, iX 4 R0 FHOA A A S LW
% (ulcerative colitis) 4T 74 J7 69 2 A ¥e k..

L, ZEY. ZBRWRBIESIRIEBYHIEARHERE. t
TN ML ZYE 2014; 22(20): 2863-2869 URL: http://www.
wjgnet.com/1009-3079/22/2863.asp DOI: http://dx.doi.
org/10.11569/wcjd.v22.i20.2863

0 515

45 W & (ulcerative colitis, UC)J2 J0E
JW g e —Fol, s DAL AN 40T A, A B AN A
P et RS B L R 2N M R S RE Y, 2R
TBIT A A E KR, HERAYA R
SN %, HLImRST RO EEA N, HoHr AL i 711
5-ASAA R RLARHk /D, Bl A% B 5t
I BRI BE e B XU CHE R 497 24, RN
AR RN BTS2, IRk, KRET
FEUF S22 38 F AT UCH RT3, B RN
LRHEYZ PRI — AR, N OAE
MR, WA, BRIEZ R, £ 5 MAIR
R 55 A R . 22 R — e 2 A A
T, TE19494E 15 YHAE B HAT Prid i Y, IR
WS, U B biR . B, et 5
CUAL A R PTRE TED. KRR TCIE A 23 R A
BI8IT NE— RIS IAEH, BFEME RGN
AR T I R GE R R IE R AR
W . H B R . MRS, D&
HAT T 18 M 98 RE e 1 AR Y. T 238 89T
UCHIBT FEIL S RA Pridh s, AR FE X LW ER
XTUCHIVE - ML B0t 78 13 R b AT 253 .

| ZEHERSHWRRFT

1.1 &/~#% (interleukin, IL) =35 B FARAE R 4
K FIL-1o. IL-1B. IL-2. IL-6. IL-8. IL-12.

IL-17AIIL-23%5 7K, X L4t v 5UCH)
T BRI e A G % VIR R, 5 IR I 2238 3K
RESE NPT A MM F40IL-4. TIL-10+ TL-13fJ7K
S, TR 4 R, TL-23 R IL- 129 F F itk

WCJD | www.wjgnet.com

IR, 1L-23/IL-17HI7E 28 3 4 1799 (inflammatory
bowel disease, IBD)F] & A ML 3i 5 ZE AT A
o, PO H = LSRR (trinitro-benzene-
sulfonic acid, TNBS)Hill % K &5 i 2R, A
HMIRT-PCRI;VEI 2 MR R ZHZAIL-23 mRNA, H
Western blotill i 1L-23 85 [ IR IR /KT, 53R E7R
LW R BRI FTL-23 mRNARIIL-23 % [ 9
T, PR E IR BB FRIRIL-237K°F, I8 FIfF
R 45 i PSR 1R 5 90 1% ) 415 HOM i R I 2H 2343
vESy, W AIL-23 5UCH) ™ E AL 2 IEAH L.

1.2 A& 3R 5L B Fa(tumor necrosis factor-a,
TNF-o) 7EJIE ) H B K1, TNF-afEUCH 2
—ANE BRI . UCHEH R
TNF-a ik & T, it HrTNF-odb 7 12k 24l
HLIERIGTTUC. ArafaZs! 2 25 8 K AT fE
XTUCH RIPE R, i I AR A A R~
A — 28 5E 2 A 5 R Bl TNF-o FIN O RS
(I % . Mouzaoui 5! i 1k 75 /)N BRI RS s P v S
AR & I TNF-o S 2 BN 32 3 R, 45 R AR
WLEZ IG5 145 5 PP 4 AT NF-of FE 52 TEAH O,
FEVESTSFI0 pg/kg TNF-o/NER I L)z
N Y S R N E I 3 ) TN = R 8 |
MuZE4E, MvERT pe/kg TNF-off)/N AN H A
BERIRBEERS. RIS TNF-0.Z /T30 minfi ]
RN B 22 2 3K A 0% 400 i) JRE 41 252 2 45 1
0 B A0 0 i 2R M, AT A 2 W AN A 45
TPy, HEEEMMZ TR 7 HIT50% M) 40
MR T, X T F B TNF-of 15 5. 7Rk
W8 2 i 48 R B BT TNF-odR 97 7% 7] BA
i) b e am g .

1.3 F# Zy(interferon-y, IFN-y) {i& 4 AE 4 ffu [A]
TR AR MG AL R AEIBD H 3 5, TFN-y
Fe0of b e A0 B 7 A N ) e SR AR R A
JH ER] - 1K) 22— Adoxs b B 4 i 1 e B M A E
(A5, SE i 52 2% I B 516 o B T e e 1 A
H8 0 - R 0 A A PO TE Ny /K 4R
BB B R i b R 40 B 1 J57 B 2 6 1224, 4 il
bR gn R 2, R 5] p1- B A
FRHI 50015 529, Midura-Kiela%: " {5 52
AU CH IR YT 77 AR, A R RIF 72 IE 58 22 3
RIEAMB B S I P REAMHIIFN-y5 5. EE|R

2014-07-18 | Volume 22 | Issue 20 |



SO, 5. ZERNRDITSIBAFRN S HRE

2865

REWL I T ak/f5 5 75 7 AU SR B0E T (signal
transducers and activators of transcription, STAT)
i, TR STAT IR . AL
DNA¥& . IFN-yi5E FHIMHC- Il £ (major
histocompatibility complex class IT)FIT4H i 5 fiE
AT . 2 E A T BUFN-yRoE 3
73 W At (VA B AR 73 . X AR R R
RF IR IR R DR 9 AR AL, 0 B iR T 2 B Y
B 2 it i i A R RTTE N -y R o3 Bl [
fE AT IFN-y (5 5 (1) 7 2

2 ZERSNASHE-2. $88—akas
I EE-2(cyclooxygenase-2, COX-2)f1i% &
B —& % & B (inducible nitric oxide synthase,
iNOS) & & 1% A T«B(nuclear factor-kB, NF-kB)
SEG AL A BT PSR BN, 7R IR
UL RIS, AR RAER 32358, COX-2/EUC
(1 &3 R E A, COX-22 AL A: DU Ja R
A AT 51 iR R E2(prostaglandin E2, PGE2)f) 5% 8
B, PGE2EA I I < 19 0 7 8 s 325 A1k A o)
Wl bR A sy W IAE A, TR S UCHER . 18
TEH R A =P, fE18 ML I 4 FiINOSHEHENO
P 2 AT RE T R ELE 0 e B, B TR
B = A AE A [R) ) 223 R A 3 41 Pl 220, {2
B N 3545 i — 20 4558 Camacho-Barquero
SPTL L REIE M MR AICOX-2. INOSH
T AR ARG, AE 45 I ARABATT ) v 23 B I A
T2 8 ) B 7K ST AH SR IR, 22 3 5 AT LAk COX-2.
INOSH R IL, A AH R £6 2] B ALK, B L
HliINOS 5 COX-2 [ {12 2 K] EAE S5 .

3 EERSNAMNH

i P4 (reactive oxygen species, ROS)FIHLROS &
4t 2 [A] (1) O T RE S U CTE Ui R IR R P, 4
3 A MV 1 AR R A SRR IAE U C A R AL )
Py B Y. O [ e 0 A R o 4
A F R 3G 58 51 R 44 LU 0 K R 1) 3=
BRIETY. Arafae T UL BN, TEATEHTR
PR R4 (dextran sulfate sodium, DSS)Ab¥ R
LH R P B /N B S5 AR X T DS SAR BN,
gt g hiEit E AL P (myeloperoxidase, MPO)JE 4
FAK57%, —%8 At & (nitric oxide, NO)&/65%,
7 % (malondialdehyde, MDA/ #156%, 4
I H K S-#% #%£ ¥ (glutathione-S-transferase, GST)
HN79%, 4Bt H Bk (glutathione, GSH)#¥ %)
117%, ] WK R UCEAPUAIER. 21l

Baishideng® WCJD | www.wjgnet.com

TArafal W45 R, 2R WA B RK
T FE R A# R 21 (initrobenzenesulfonate, DNBS)i#
RIIMPOYVE P2 [/ A A HT 7L, FITNBSH#E
il 2 UCHLRY, Wl E AL Y I A B (superoxide
dismutase, SOD)i& VA1 L A = YIMDA
B, ZR R EHRIBITHISODIFE MR 15
151, MDA 7 £ 10 25 AR, 22 38 22 T a4 g o
I A R BT U CRE ORI E FH. 8L AR AL
FUAE 45 B A 2 2 )P 15 AT e S 2 3 R AR
PR AR, Ui RIET B 2 22 3 R 1 HAE
FHLH 2 —.

4 ZEERNNF-«B

NF-«BEA T VZ FIAEVEE, 78R 5E [ Vg A
RIEEERKWIEH, RUCKA T EE R
PR, W DA kg0 B R e 5, 2R ITUC
f) B AP VenkatarangannaZ5C R 5T
N, AR A MINF -« B R IR 8D 7R
100 mg/k gl & ¥ 22 55 2 A8 0% FI | — A 5k SR
(dinitrochlorobenzene, DNCB)i% S \JUCHE /7
JREI5, AR E R M 52100 mg/kgi) & 1) 2% 5
FA100 mg/k g7l & M) VRS I I A2 55 200K, Ul
122 30 2 W DN CB 5 5 11 46 117 78 K B 435 1 2
WA IRITVER, MAE IS NF -k B IA & A1
K. ZTHFONNFE-kBIIHI 1 FH ) 73 7L AT A
& T PR X NF-« BRI, KANF-xB&
— NS R BUR I B R, BLAE AR A
SN FEH, NF-xBREBSFE & K 1 I R i
BHL 1F=Toe B 2R 1 1R P2 A AR 588 0 A S e P R 350
TP A skMeiyantoZ P T R B TR R
HATAEY R M HIp6SHIRIE, TURZ KA
AN HINF-x BETE 1, IR 2238 2 el HINF-
1 BIPJIE PE  BR N — e B [ 4 ASCE AR G IR
Pk, WIHER2. BEGRF. IKK. ER. LA K&

5 ZER5IRICYIBRINEIEYAEZE

I A VB AR 14 S V0 %2 R (peroxisome pro-
liferator-activated receptor y, PPAR-y) /& Hi Fe /A8
W R T, FESHRAE S O H
W, AN SO SN I, R4S B b AL
RIE R AL i b A EZAE . PPAR-y
BN D E 235 gy o 3 T 1T 28RE Sk R A i )
SR JRE PP, Zhang e 2R
XTNBSH SRR RS RARITIEN, B2
TR A I AL AT BEVE S PPAR-y At R iC

Wi £ E
£% &k T UC
Wi R
Mo B R K
R, BFRARE
E X N3
B EHAG . A
Jr 95 A G
FAER.

2014-07-18 | Volume 22 | Issue 20 |



2866

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRAENEILEYE 2014783188 5225 55208

WA %3 5

WA RAMT 2 E
HFEEFHEX
M % STAT3 i@
SEAE R #iRAE, IE
ETEFHEHE
i@ £ STAT3 i@
%3 DSSF F 49
UCH EZ6% 7

Jaishideng®

L. BRI ETNB S S K R 45 1 %
FEAI R F DL R S PPAR-yIEHIFIGW9662 T
T, AZHIERR R BENL 2 B IR ZE . E R
4. GW96622HFIGWO662+2 1 F 4, 45 B iR
LR KR H I PPAR-y R B E 1,
8 11 B R AH 2R S B0 VP o3 B AR, A o 9 K
SR, JET AR, S5 RAECGE. T LAPPAR-y
ANAT W PE RS FU A G WO662 TSt 3 HIPPAR-y, i
TRERIBIT, MKRA R ERERE., st
B vE o YR RE B B OGR4 W RORE
HELUA . GW9662/KF 7 MEFE HUPPAR-y it B I 22
B KRG R R ER, 3 — P s %
K ST N PPAR-yIR 12 K IE DT R A F .

6 EERSUNRSHEEREE

R 7T SRR b 7 A 40 R T R S
T H 577 AL A1) P 0 R AR 2 M 8 9 1K) T2 B 2 D7) A
K, INKZ R 7% & H B (mitogen-activated
protein kinase, MAPK)fp38 MAPKAEW A1 S
5 &I EE R 5%. Camacho-Barquero
S 5% ) 25 7K 3R TT M p38M A PRI 1 1
AFEMMINK MAPK TG, Tis 3 238 =5t
p38MAPKAE 5 W41 il RE 65 158 B 7 45 i il JiE o
COX2HIINOS %15 5 5 WAKER & (s /b. A
WE 5T R I ZE 3 R T Al N ip38MAPK. |
WINK MAPKFIHLEIAT - R A id v, M
I8D JE I SN R A B O B 7 AR IS TR 15 5 11
UCH. Salh%PI3 IR 2235 3 Al i M HINF-« BAN
p3SMAPKH IR FIDNBSE S 145 7 4. 1M H.,
Epstein®F il 25 3% ZAEIBD & P BE U5 1
p38MAPKIEME. 2 &R ] LUl I MAPK/E 5 il
FEATUCH=AEH, EXHINK MAPK flp38MAPK
VA TR R B — B, U B — P A

7 EBERSSTATIE

STATE S — AN EENAMAESHESH T, 5
ZANRAE T I FRIB AR, ABAEU CHI R Im LI
tifg AR ™. AEMudterS M REAEUCH
FHH LRGN RN E R RASTATIBEEL
STAT3/K V-5 5% HRZHAH LU AR BA S5 7w, 388
FRSTAT3 H B A 4 A FE FE P AR O, X SLmf 045
H S TAT3 TG TEU CR ML H 7378 — MR
I, ELinSE I 8 — R T R
BRI K K R S TAT3 @ B F R4,
UESE T 2 RS DSSE S0 K 4 =
R IT R, BT EFET A SR 5V 5 (1

WCJD | www.wjgnet.com

b, R TR AMASNHISTATI BB AL FISTAT3
SNDNAMSE &M, T HRR AR RE, |
WTNF-on IL-1B™AE, BRI SAE SN, AT R
FEDSSHEF AW R A E M. {EDSSHEFLE &
() b STAT3IE AL AR FEIL-221M AN IL-6, Ff .
ELAAE AR R IGAIE SETL-22 IS TAT3 1 34 75 |- {7
Y0 (e A9 1 A AR Y DR, A R
I STAT3 (5 Sl BT UCHIA T A .

8 ZEERSTolEZ{F4
TollFf 52 444(Toll-like receptor 4, TLR-4)2 41l
PR 2 A, & SRS I 2 R R B R
[ = 52 453455 2 82 AN R 1) 41 B A% 467 i 4 2. TLR-4
(S S EBERE 73 (LR T-88(myeloid differentia-
tion factor, MyD88), it &8 i HoAth I R 43
TS FEBINF-« BIEOE, M2 e
PR e JREA I . W FEAIE SE 22 3 3K e e il
FNHITLRAZZ A FIMy D88 K AEINHITNBS I S
S 2 i 9 HOVE FY S, ZengZ5 0 bl 45 i 78 4k
HZH AT HRZH, 225K 3 A B AH SR 5 1S M AR
. dipEERERS. AL A
BV PE FINF-xB mRNA. 1L-27 mRNAFI &
PR TLR4ZE H. NF-xBEH. IL-27 p28E A H
RN, 23N EE W AP E PE T Re AN
TLR4/NF-xBf5 ‘510 i KIL-27(FFREH K. [FFf
AR IR, 2 ARSI A Y R B4 R
3 L ] TLR4/My D88/N F-i B 538 B ik 55 5t
PE R FE A

KB BT 72 32 7 I (19 98 A 20 B IR -7 49 48
ML PIAE 5201 B B BT S, A4S NF-«B-.
MAPK. STAT3. TLR4, [HIHiX 65550 T4

5% FTETT R BT R TT 29 TE # 5KF b
I S AR AR R X TFIRITUCE B R
B RFEH T, A KRR RIS A B S8
UESE, KA A M HHINF-«B. MAPK.

STAT3. TLR4%E MM IE 2401 28 5 e B 1 AR
. I HZT R AT 40 nTL-23

TNF-a.. THEYES. COX-2. iNOS. PPAR~y
&, JERe BTN T BUEARIEL, MUCrE s
AR, BT MR L, HEEEW
PRSI LR 2%, DA RS IR T .
U W R RO 22 4k, B3 R
A WA — PG RVETT R =2 AR T Il
PR, PRAAE FE AL AS 6 B i DA S AN J2 1) A 4 )
FA BRI T AR AE iy BRI R {6 . 32 K Ranjan

2014-07-18 | Volume 22 | Issue 20 |



LI, 5. ZEREXNRBIT SR ERYBIEUHRHE

2867

A LR G UE S IR I e 2 5 3R AE Do N S M
IZERARCR, I B2 B R IR K
TRTTRCR. BRI R R — D TR R
PRI, DL R S 22 5 R B AR W0R B (e
BOFR. 2ROk R URORLAIRE IR 2 A 4

SERIAER), AT LR R A

10

11

Jaishideng®

i R¥ETTUC.

ZEXE

Podolsky DK. Inflammatory bowel disease. N Engl
J Med 2002; 347: 417-429 [PMID: 12167685 DOI:
10.1056/ NEJMra020831]

Duvoix A, Blasius R, Delhalle S, Schnekenburger M,
Morceau F, Henry E, Dicato M, Diederich M. Che-
mopreventive and therapeutic effects of curcumin.
Cancer Lett 2005; 223: 181-190 [PMID: 15896452 DOI:
10.1016/j.canlet.2004.09.041]

Salh B, Assi K, Templeman V, Parhar K, Owen D,
Gomez-Mufioz A, Jacobson K. Curcumin attenuates
DNB-induced murine colitis. Am ] Physiol Gastro-
intest Liver Physiol 2003; 285: G235-G243 [PMID:
12637253 DOI: 10.1152/ ajpgi.00449.2002]
Schraufstatter E, Bernt H. Antibacterial action of
curcumin and related compounds. Nature 1949; 164:
456 [PMID: 18140450]

Aggarwal BB, Sung B. Pharmacological basis for
the role of curcumin in chronic diseases: an age-
old spice with modern targets. Trends Pharmacol
Sci 2009; 30: 85-94 [PMID: 19110321 DOI: 10.1016/
j-tips.2008.11.002]

Noorafshan A, Asadi-Golshan R, Abdollahifar
MA, Karbalay-Doust S. Protective role of curcumin
against sulfite-induced structural changes in rats'
medial prefrontal cortex. Nutr Neurosci 2014 Apr 3.
[Epub ahead of print][PMID: 24694040 DOI: 10.1179/
1476830514y.0000000123]

Ali MS, Mudagal MP, Goli D. Cardioprotective ef-
fect of tetrahydrocurcumin and rutin on lipid per-
oxides and antioxidants in experimentally induced
myocardial infarction in rats. Pharmazie 2009; 64:
132-136 [PMID: 19320287]

Obata K, Kojima T, Masaki T, Okabayashi T, Yokota
S, Hirakawa S, Nomura K, Takasawa A, Murata M,
Tanaka S, Fuchimoto J, Fujii N, Tsutsumi H, Himi T,
Sawada N. Curcumin prevents replication of respi-
ratory syncytial virus and the epithelial responses
to it in human nasal epithelial cells. PLoS One 2013;
8: 70225 [PMID: 24058438 DOI: 10.1371/journal.
pone.0070225]

Aggarwal BB, Harikumar KB. Potential therapeutic
effects of curcumin, the anti-inflammatory agent,
against neurodegenerative, cardiovascular, pul-
monary, metabolic, autoimmune and neoplastic
diseases. Int | Biochem Cell Biol 2009; 41: 40-59 [PMID:
18662800 DOI: 10.1016/j.biocel.2008.06.010]
Sanchez-Munoz F, Dominguez-Lopez A, Yama-
moto-Furusho JK. Role of cytokines in inflamma-
tory bowel disease. World | Gastroenterol 2008; 14:
4280-4288 [PMID: 18666314]

Oppmann B, Lesley R, Blom B, Timans JC, Xu Y,
Hunte B, Vega F, Yu N, Wang ], Singh K, Zonin
F, Vaisberg E, Churakova T, Liu M, Gorman D,
Wagner ], Zurawski S, Liu Y, Abrams ]S, Moore
KW, Rennick D, de Waal-Malefyt R, Hannum C,

WCJD | www.wjgnet.com

12

13

14

15

16

17

18

19

20

21

22

23

24

Bazan JF, Kastelein RA. Novel p19 protein engages
IL-12p40 to form a cytokine, IL-23, with biological
activities similar as well as distinct from IL-12. Im-
munity 2000; 13: 715-725 [PMID: 11114383]
Lankford CS, Frucht DM. A unique role for IL-23 in
promoting cellular immunity. | Leukoc Biol 2003; 73:
49-56 [PMID: 12525561]

Rafa H, Saoula H, Belkhelfa M, Medjeber O, Soufli
I, Toumi R, de Launoit Y, Moralés O, Nakmouche
M, Delhem N, Touil-Boukoffa C. IL-23/IL-17A
axis correlates with the nitric oxide pathway in
inflammatory bowel disease: immunomodula-
tory effect of retinoic acid. | Interferon Cytokine Res
2013; 33: 355-368 [PMID: 23472658 DOI: 10.1089/
jir.2012.0063]

B, ISR, BN, BRI, R FZEFNES T
2E R RS HHT AN M AR TL- 2309 2. (L)
#REE#4 2012; 52: 31-34

Sands BE, Kaplan GG. The role of TNFalpha in
ulcerative colitis. | Clin Pharmacol 2007; 47: 930-941
[PMID: 17567930 DOI: 10.1177/0091270007301623]
Jarnerot G, Hertervig E, Friis-Liby I, Blomquist L,
Karlén P, Granno C, Vilien M, Strom M, Danielsson
A, Verbaan H, Hellstrom PM, Magnuson A, Cur-
man B. Infliximab as rescue therapy in severe to
moderately severe ulcerative colitis: a randomized,
placebo-controlled study. Gastroenterology 2005; 128:
1805-1811 [PMID: 15940615]

Arafa HM, Hemeida RA, El-Bahrawy Al, Hamada
FM. Prophylactic role of curcumin in dextran sul-
fate sodium (DSS)-induced ulcerative colitis murine
model. Food Chem Toxicol 2009; 47: 1311-1317 [PMID:
19285535 DOI: 10.1016/j.£ct.2009.03.003]

Mouzaoui S, Rahim I, Djerdjouri B. Aminogua-
nidine and curcumin attenuated tumor necrosis
factor (TNF)-a-induced oxidative stress, colitis
and hepatotoxicity in mice. Int Immunopharmacol
2012; 12: 302-311 [PMID: 22036766 DOI: 10.1016/
j.intimp.2011.10.010]

Qiu W, Wu B, Wang X, Buchanan ME, Regueiro
MD, Hartman D], Schoen RE, Yu ], Zhang L. PU-
MA-mediated intestinal epithelial apoptosis con-
tributes to ulcerative colitis in humans and mice.
J Clin Invest 2011; 121: 1722-1732 [PMID: 21490394
DOI: 10.1172/ci42917]

Capaldo CT, Nusrat A. Cytokine regulation
of tight junctions. Biochim Biophys Acta 2009;
1788: 864-871 [PMID: 18952050 DOI: 10.1016/
j.bbamem.2008.08.027]

Marchiando AM, Graham WYV, Turner JR. Epi-
thelial barriers in homeostasis and disease. Annu
Rev Pathol 2010; 5: 119-144 [PMID: 20078218 DOI:
10.1146/annurev.pathol.4.110807.092135]

Al-Sadi R, Boivin M, Ma T. Mechanism of cytokine
modulation of epithelial tight junction barrier. Front
Biosci (Landmark Ed) 2009; 14: 2765-2778 [PMID:
19273235]

Bruewer M, Luegering A, Kucharzik T, Parkos CA,
Madara JL, Hopkins AM, Nusrat A. Proinflamma-
tory cytokines disrupt epithelial barrier function
by apoptosis-independent mechanisms. | Immunol
2003; 171: 6164-6172 [PMID: 14634132]

Watson CJ, Hoare CJ, Garrod DR, Carlson GL, War-
hurst G. Interferon-gamma selectively increases
epithelial permeability to large molecules by acti-
vating different populations of paracellular pores. |
Cell Sci 2005; 118: 5221-5230 [PMID: 16249235 DOL:

mi:A2E

HAV %I B4
THESF RN
HE LB, HEH
2 3FUCH £ A AL
HBATT HE, B
EiE K Er A
GLiGiNIRA T M.

2014-07-18 | Volume 22 | Issue 20 |



2868 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFIENBIAE 2014F783188 252238 25208
W@ 530 10.1242 /jcs.02630] trinitrobenzene sulfonic acid. World | Gastroenterol
AX*E#wFM 25 Leaphart CL, Dai S, Gribar SC, Richardson W, 2005; 11: 1747-1752 [PMID: 15793857]
HEAERAKET & Ozolek J, Shi XH, Bruns JR, Branca M, Li J, Weisz 37  Meiyanto E, Putri DD, Susidarti RA, Murwanti R,
BB, SR OA, Sodhi C, Hackam DJ. Interferon-gamma inhib- Sardjiman A, Husnaa U, Purnomo H, Kawaichi M.
%’ AH— AT its enterocyte migration by reversibly displacing Curcumin and its analogues (PGV-0 and PGV-1)
&3 connexin43 from lipid rafts. Am | Physiol Gastrointest enhance sensitivity of resistant MCF-7 cells to

Liver Physiol 2008; 295: G559-G569 [PMID: 18635599 doxorubicin through inhibition of HER2 and NF-kB
DOI: 10.1152/ ajpgi.90320.2008] activation. Asian Pac ] Cancer Prev 2014; 15: 179-184
26  Leaphart CL, Qureshi F, Cetin S, Li J, Dubowski T, [PMID: 24528023]
Baty C, Beer-Stolz D, Guo F, Murray SA, Hackam 38  Shah YM, Morimura K, Gonzalez F]. Expression of
DJ. Interferon-gamma inhibits intestinal restitution peroxisome proliferator-activated receptor-gamma
by preventing gap junction communication between in macrophage suppresses experimentally induced
enterocytes. Gastroenterology 2007; 132: 2395-2411 colitis. Am | Physiol Gastrointest Liver Physiol 2007;
[PMID: 17570214 DOI: 10.1053/j.gastro.2007.03.029] 292: G657-G666 [PMID: 17095756 DOI: 10.1152/
27  Midura-Kiela MT, Radhakrishnan VM, Larmonier ajpgi.00381.2006]
CB, Laubitz D, Ghishan FK, Kiela PR. Curcumin 39  Zhang M, Deng C, Zheng ], Xia J, Sheng D. Cur-
inhibits interferon-y signaling in colonic epithelial cumin inhibits trinitrobenzene sulphonic acid-
cells. Am | Physiol Gastrointest Liver Physiol 2012; induced colitis in rats by activation of peroxisome
302: G85-G96 [PMID: 22038826 DOI: 10.1152/ ajp- proliferator-activated receptor gamma. Int Immuno-
£1.00275.2011] pharmacol 2006; 6: 1233-1242 [PMID: 16782535 DOI:

28  Halter F, Tarnawski AS, Schmassmann A, Peskar 10.1016/j.intimp.2006.02.013]

BM. Cyclooxygenase 2-implications on mainte- 40  #pHL, RIFEAE, 2R, N, BLES, Bk, ZEaEE
nance of gastric mucosal integrity and ulcer heal- T S B A S L s S Ry AR R SR M 2
ing: controversial issues and perspectives. Gut 2001; R RIETTRVER. B % 2008; 13: 149-153

49: 443-453 [PMID: 11511570] 41  Topcu-Tarladacalisir Y, Akpolat M, Uz YH, Kizilay

29  Camacho-Barquero L, Villegas I, Sanchez-Calvo JM, G, Sapmaz-Metin M, Cerkezkayabekir A, Omurlu
Talero E, Sanchez-Fidalgo S, Motilva V, Alarcén de IK. Effects of curcumin on apoptosis and oxidoin-
la Lastra C. Curcumin, a Curcuma longa constitu- flammatory regulation in a rat model of acetic
ent, acts on MAPK p38 pathway modulating COX-2 acid-induced colitis: the roles of c-Jun N-terminal
and iNOS expression in chronic experimental coli- kinase and p38 mitogen-activated protein kinase. |
tis. Int Immunopharmacol 2007; 7: 333-342 [PMID: Med Food 2013; 16: 296-305 [PMID: 23566056 DOI:
17276891 DOI: 10.1016/j.intimp.2006.11.006] 10.1089/jmf.2012.2550]

30 Aw TY. Molecular and cellular responses to oxi- 42 Epstein ], Docena G, MacDonald TT, Sanderson
dative stress and changes in oxidation-reduction IR. Curcumin suppresses p38 mitogen-activated
imbalance in the intestine. Am | Clin Nutr 1999; 70: protein kinase activation, reduces IL-1beta and ma-
557-565 [PMID: 10500026] trix metalloproteinase-3 and enhances IL-10 in the

31 Damiani CR, Benetton CA, Stoffel C, Bardini KC, mucosa of children and adults with inflammatory
Cardoso VH, Di Giunta G, Pinho RA, Dal-Pizzol F, bowel disease. Br | Nutr 2010; 103: 824-832 [PMID:
Streck EL. Oxidative stress and metabolism in animal 19878610 DOI: 10.1017/s0007114509992510]
model of colitis induced by dextran sulfate sodium. 43 Mudter J, Weigmann B, Bartsch B, Kiesslich R,
] Gastroenterol Hepatol 2007; 22: 1846-1851 [PMID: Strand D, Galle PR, Lehr HA, Schmidt J, Neur-
17489966 DOI: 10.1111/j.1440-1746.2007.04890.x] ath MF. Activation pattern of signal transducers

32 Rezaie A, Parker RD, Abdollahi M. Oxidative stress and activators of transcription (STAT) factors in
and pathogenesis of inflammatory bowel disease: inflammatory bowel diseases. Am | Gastroenterol
an epiphenomenon or the cause? Dig Dis Sci 2007; 2005; 100: 64-72 [PMID: 15654782 DOI: 10.1111/
52:2015-2021 [PMID: 17404859 DOI: 10.1007/ j.1572-0241.2005.40615.x]
s10620-006-9622-2] 44  Liu L, Liu YL, Liu GX, Chen X, Yang K, Yang YX,

33 Martelli L, Ragazzi E, di Mario F, Martelli M, Casta- Xie Q, Gan HK, Huang XL, Gan HT. Curcumin
gliuolo I, Dal Maschio M, Palu G, Maschietto M, ameliorates dextran sulfate sodium-induced experi-
Scorzeto M, Vassanelli S, Brun P. A potential role mental colitis by blocking STAT3 signaling path-
for the vanilloid receptor TRPV1 in the therapeutic way. Int Immunopharmacol 2013; 17: 314-320 [PMID:
effect of curcumin in dinitrobenzene sulphonic 23856612 DOI: 10.1016/j.intimp.2013.06.020]
acid-induced colitis in mice. Neurogastroenterol Motil 45  YuLZ, Wang HY, Yang SP, Yuan ZP, Xu FY, Sun C,
2007; 19: 668-674 [PMID: 17640182] Shi RH. Expression of interleukin-22/STATS3 signal-

34  Atreyal, Atreya R, Neurath MF. NF-kappaB in ing pathway in ulcerative colitis and related carci-
inflammatory bowel disease. | Intern Med 2008; nogenesis. World | Gastroenterol 2013; 19: 2638-2649
263: 591-596 [PMID: 18479258 DOI: 10.1111/ [PMID: 23674871 DOI: 10.3748 / wjg.v19.i17.2638]
j-1365-2796.2008.01953.x] 46  Pickert G, Neufert C, Leppkes M, Zheng Y, Wittkopf N,

35  Venkataranganna MV, Rafiq M, Gopumadhavan S, Warntjen M, Lehr HA, Hirth S, Weigmann B, Wirtz
Peer G, Babu UV, Mitra SK. NCB-02 (standardized S, Ouyang W, Neurath MF, Becker C. STAT3 links
Curcumin preparation) protects dinitrochloroben- IL-22 signaling in intestinal epithelial cells to mucosal
zene- induced colitis through down-regulation of wound healing. ] Exp Med 2009; 206: 1465-1472 [PMID:
NFkappa-B and iNOS. World | Gastroenterol 2007; 19564350 DOI: 10.1084 /jem.20082683]

13:1103-1107 [PMID: 17373747] 47  Lubbad A, Oriowo MA, Khan I. Curcumin attenu-

36  Jian YT, Mai GF, Wang JD, Zhang YL, Luo RC, Fang ates inflammation through inhibition of TLR-4

Jaishideng®

YX. Preventive and therapeutic effects of NF-kap-
paB inhibitor curcumin in rats colitis induced by

WCJD | www.wjgnet.com

receptor in experimental colitis. Mol Cell Biochem
2009; 322: 127-135 [PMID: 19002562 DOI: 10.1007/

2014-07-18 | Volume 22 | Issue 20 |



LI, 5. ZEREXNRBIT SR ERYBIEUHRHE 2869

s11010-008-9949-4] F, Wang CS, Feng H, Lin JK. Curcumin attenuates
48 Fukata M, Abreu MT. TLR4 signalling in the intes- acute inflammatory injury by inhibiting the TLR4/
tine in health and disease. Biochem Soc Trans 2007; 35: MyD88/NF-kB signaling pathway in experimental
1473-1478 [PMID: 18031248 DOI: 10.1042/ bst0351473] traumatic brain injury. ] Neuroinflammation 2014; 11:
49  Zeng Z, Zhan L, Liao H, Chen L, Lv X. Curcumin 59 [PMID: 24669820 DOI: 10.1186/1742-2094-11-59]
improves TNBS-induced colitis in rats by inhibit- 51  Ranjan AP, Mukerjee A, Helson L, Gupta R, Vish-
ing IL-27 expression via the TLR4/NF-xB signal- wanatha JK. Efficacy of liposomal curcumin in a hu-
ing pathway. Planta Med 2013; 79: 102-109 [PMID: man pancreatic tumor xenograft model: inhibition
23250811 DOI: 10.1055/5-0032-1328057] of tumor growth and angiogenesis. Anticancer Res
50  Zhu HT, Bian C, Yuan JC, Chu WH, Xiang X, Chen 2013; 33: 3603-3609 [PMID: 24023285]

BE WE b LT

ISSN 1009-3079 (print) ISSN 2219-2859 (online) ~ DOIL: 10.11569  20144F KA i tht 2 Hi e
AR~ =

° ‘IﬁAE‘ °

(ERFEAFWwR L) F 2012-12-26 % RCCSE ¥ @ R &k &
A MF (A+) %%

ATIR (AR AR E) 165 = a2 AR RPN o QOO 2 o B R PN B 58 H 0 (RCCSE)
N “RCCSE EBURFAIATIAT)” . AWRIEAH6 448Fh LA IATIZ HIEN, tHHH SIS &5, %
BT 243 0 3 B s BMRAR RHES, 3% RO TR A RIS 145 3 R 3 BIA+. AL A-. B+, B. CZL6ME
ZEGE L AP AU T TS % A O AT IET5%-20%; A-(F @ % O BT ELRET20%-30%; B+
DA EUHT30%-50%; B(— BT EU T 50%-80%; C(H 2= #1F) A180%-100%.

Baishideng® WCJD | www.wjgnet.com 2014-07-18 | Volume 22 | Issue 20 |



