ZHEIITHMELER R Thl7 48RE 57 LA KB F 3Rk KRR IR

R R, Bhakir s, TR, FREE D, FEE CHRT I ESREIIRS CER, a bR E, bR, B 310005)

WE: BN AR E & E24 55 %4 £ (ulcerative colitis, UC)/ s K #HBNE T @2 17(T helper cell 17, Th17)%4b48 %
FRZGHon, WITHLIT UC R AMH . 53K 50 R SPF & BALB/c N JLMALLS A a3 M, #ABA, 4 &
Rk, EXFMMEL., £FZT S EH, £4 10 R, &% H RAEFAE 4 (dextran sulphate sodium, DSS)# F %
BEIRHUMEBEDRBAF LR, EREFTLY 1k, #47d. wF ARG REIR, 175 5% & 3 & 45 $ (disease activity
index, DA%, RALHEBRANR, T4 W KRR A 115 45 8 (colon macroscopic damage index, CMDI)it%~, K4t
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(interleukin 6, IL-6). @4~% 17(interleukin 17, 1L-17). B 4%/ 4 K H F (transforming growth factor , TGF-B)#9 % ik K -F,
Western blotting #& M /Js §, 25 i 48 22 F 4 F B2 AR X IK )L % ARyt (retinoid-related orphan receptors yt, RORyt). 13 5 # & 4%
% & B ¥ 3(signal transducers and activators of transcription, STAT3)#=#82 1L STAT3(p-STAT3) W & A ik, R 5=
gt RgmAart, AR ) & DAL, CMDI. TDI 4 2% E#, IL-6. RORyt. STAT3. p-STAT3. IL-17 &k K-F 3
B¥ bA, TGF-p A A KRFIETH, £ FHH %15 EL(P<0.01). SHA B Mk, £3% %4574+ )& DAL CMDI.
TDI #% 2% T4, IL-6. RORyt. STAT3. p-STAT3. IL-17 2k K-F#H R F T, TGF-p AAKFRE LA, £HHA
%t F & L(P<0.05 3% P<0.01). £5i® EHFTUKE UC DR ERER, RELHALHG, 6577 UC ik T
At 5T Th17 S Lshaeh X,
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Effect of Curcumin on Expression of Differentiation-related Factors in Th17 in Mice with Ulcerative Colitis

XU Lei®, SHEN Yan?, ZHONG Jihong?, WANG Zhangliu?, ZHENG Huajun?, XU Guofu®(The Second Affiliated
Hospital of Zhejiang Chinese Medical University, a.Department of Gastroenterology, b.Department of Pathology, Hangzhou
310005, China)

ABSTRACT: OBJECTIVE To observe the effect of curcumin on the expression of differentiation-related factors of T helper
cell 17 (Th17) in mice with ulcerative colitis, exploring the potential mechanism of curcumin in the treatment of ulcerative
colitis(UC). METHODS Fifty SPF grade BALB/c mice were randomly divided into five groups: blank control group, model
group, curcumin low-dose group, curcumin high-dose group and sulfasalazine control group, 10 mice in each group. UC model
was established by dextran sulphate sodium(DSS), then daily by means of intragastric administration for 7 d. During the course
of experiment, the clinical symptoms of mice were recorded, and the disease activity index (DAI) score was recorded. At the end
of the experiment, the mice were sacrificed, and the colon macroscopic damage index (CMDI) was scored. The pathological
changes of colon tissue were observed under microscope and the tissue damage index (TDI) was evaluated. The expression levels
of IL-6, IL-17 and TGF-f in colon tissues of mice were detected by ELISA. And the expression levels of retinoid-related orphan
receptors yt (RORyt) and phosphorylated STAT3 (p-STAT3) in colon tissues of mice were detected by Western blotting.
RESULTS Compared with the normal control group, the scores of DAI, CMDI and TDI in model group increased
significantly(P<0.01), the expression level of TGF-B decreased significantly(P<0.01), the expression levels of IL-6, IL-17,
RORyt, STAT3, p-STAT3 increased significantly(P<0.01). Compared with the model group, the scores of DAI, CMDI and TDI in
curcumin treatment group decreased significantly(P<0.05 or P<0.01), the expression level of TGF-f increased
significantly(P<0.05 or P<0.01), the expression levels of IL-6, IL-17, RORyt, STAT3, p-STAT3 decreased significantly(P<0.05
or P<0.01). CONCLUSION Curcumin can improve the clinical symptoms of UC mice and alleviate the damage of colon
tissue. The mechanism of curcumin in treating UC may be related to regulating the differentiation function of Th17 cells.
KEYWORDS: curcumin; ulcerative colitis; cytokine; signaling pathway factor; T helper cell 17(Th17)
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195 M 45 17 7% (ulcerative colitis, UC)4=ER K i
RIFFI, CRCON™ E G E N g E O
PRSI, FEMEWN UC BRI 2 B 2 i T 5 20 T
(crohn’s disease, CD)!2l, Z IR, MR
FPERIRAELE UC BRI A 7 B B A B4,
BEAERT 7N A UC 4% Thl A1 Th2 40 0 R 2% 1
T Th2 B RAE S, SRR I CD4™T 44
S B ME T 4088 17(T helper cell 17, Th17).
P T 40 ff(regulatory T cell, Treg)5 UC HI &
A EEIRR, 4IHE CDAT 4 0 75 AN [H) 40 i
K7 IA1% N Rl 404N Treg 8¢ Th17 4ifiE, HW#H
TEEM BRAL IR R, 4E4F Treg/Th17 7040 P 2
Y35 i S fe e RS EZE K R, BRI
LHFA LI UCH REF BT 1ER, (2% Th17
S 3 AL TR S WA RIE LD o AR AL 5 UC /R
AL, P B R AZE AR T R A, NG
DAl ¥ S A 5 18 B TR 7 A B 9 22 3 30 Th7 4 g
SRR, BRITZE BRI UC 1] BedLE] .
1 #e
1.1 ¥

SPF ¢ BALB/c /MR, 50 2, Q3%F, Rk 8
JA, AR R (18.62+0.51)g, WA b [E R L
wzhrbds, sh Vel SCXK())2013-
0006; B8R, (2241)CIEIE, (50£10)%(H
ISR, RELE/ RS, A 12 h I 1K,
EMNMERFE 1.

1.2 255

A7 e 1 ZE BB AR B £ (dextran sulphate sodium,
DSS, #t5: 31404; 73 F&: 36 000~50 000).
WHRMLT: 78246, 4> T 368.38). W%t
WE L5 : 1636005; 7 ¥ & : 398.39)F1 IL-6+ IL-17+
TGF-B 7 & #5778 RAB0314, RABO0807,
RAB0460)133K [ Sigma-Aldrich 2 & 30% A 4t
W7 (Bio-Rad A #], ft'5: 161-0156); &M
PEEFI LS : 78510, Thermo Pierce A #]); ECL
DualVue WB Marker(GE A F], fit*5: RPN810);
4k H R AH 22 9K )L 4% 32 AR yt(retinoid-related orphan
receptors yt, RORyt). 15 T3 i KIS+
3(signal transducers and activators of transcription,
STAT3) . % B2 ft STAT3(p-STAT3) — Ji (Cell
Signaling Technology A ], #5554 3699s,
33485, 8336T); —Pi(Cell Signaling Technology 2
A, #5518 7075s, 9139s, 7075s); WS Pifk
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GAPDH(EZAEW A F], fit'5: KC-5G4).
1.3 {¢#s

RM2235 BUAEETI A HL(EEE Leica 2 );
GNP-9080 7 [ 7K =01 i 5% 7 46 (P B L gk 22 =
ST AHIRAT): BX20 B350 &M EsiLH
A Olympus); TDZ4-WS B CoAL( g /5 A O
LA 88 45 R 22 &) s 164-5050 7 8% 1 HL ik A%
Trans-Blot Turbo 2 45 #54X . ChemiDoc XRS+1k,
SRR (3 E Bio-Rad A ).
2
2.1 ZjYIRE R

RN -/ RAREAE, 25 H 0.4 mL
A PR ER KL B 22 3 R K . mAIE0S5, 60 mgkg™)
2 FNM R B E (30 mgrkg™!) AR R, B
B o
22 B

50 A BALB/C /M RUEMNERSR 1 )5, &b
MR S H, il vas xR, B
SRR, MIRBERE e A . EEREAELL. #
WREMEA, F4 10 K. KA R RERR
B4 UC R, IR S RN R H E R
F 415 7K 100 mL, HAR 20/ R A H 3 HIOH 5%
DSS ¥, S 2 Jil o L G LA RN S
W, WAL HE Yt W 2245 i 4 405 3 5145
TEOL, B BB R T I, W R R T 2 H ik,
Mg et e 2l . ZHRRANEH, SFEHEH
Oy BT R VR B 0.4 mL S, 25 I IR B
TUGHHRZHAF H 25 T 0.4 mL A= FRERKMEE, #4: 7 d.
2.3 FIWIE D) FR$ (disease activity index, DAI)
o

Hittiz HEEAMIBITER, B Hidxk/N
B ROl MR, R, I8 AR BRI
for MR AR AT A B A I, 30 5 KA R A5
ZJSCHERPT DAL V4, DAI=(RJi &~ B 7 4+
AT PR 20 B+ B i 2 43 50)/3
24 KRAETE & 1 5 48 2L (colon macroscopic
damage index, CMDI)i¥-4r

HYNRITEE ARG, /N 10%7K A SRR,
T &M TR S gl WSS K S &
S, Z JEH I RIEDMAT VI, ML HE
JELI5 77 BN 36 AR S 1 O, 2 B SCHRU O T CMIDI
Woare 040 KIREETLIME: 14 BEFRIM,
K, R, TCREE B 2 4 Fe K,
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FORH RS ORI, A B e R 3 4 S
R, R A RISz T s, It i R
1£<1 cm, JpBENG )R B A INIE K RAE; 4 7
EEFR MK, R TE S e e, 5t e R
%=1 cm, BUEREIAIE ., R EEEE S FBULT .
2.5 HEH 48 (tissue damage index, TDI)PF43

HY 4~6 cm Jp5 A8 17 & 20 21, AR B K i e T4t
BTOHET 4%2 KPR E 24 h, BEMBUK,
A, ESEY) F, HE et )5t BERHZE T
BILSE S I H A g5 SR SORE 4 IR i e H
RAEFEEE, FEXF R AN AR B8 26 15 b 57 45140 1 o
o 980 A B IR T S R BT A, IS I SCERM
17 TDI ¥, Wk W& 1.

Fz1 HRABGEETF S
Tab.1 Tissue damage index(TDI)

mH oy T
0 Tohi A
1 I AR I RN
Jo3 AL TR P 2 o AR S F N 2
3 i AR K IUE
4 AR RN
0 PRIES
1 0%~25%
I A2t 2 26%~50%
3 51%~75%
4 >75%
0 T RIE
. 1 il
RAEFRSE . .
3 E:4i3

2.6 SiHA L g R T B A

B 2H S5 I 4 FRE, 4% 50 mg Jil 1 mL
PBS, #@FEMBEHLEIH, 4 C, 3500 r-min~! Bl
15 min, 1 0.1 mL B35, f£7T EP &, ELISA
TEA I 25 2H 45 B 41 23 TL-6+ IL-17. IL-10. TGF-B
(RIS, il g 3242 k700 4 1 B 15 280 BRI .
2.7 Western blotting £l STAT3. RORyt.
p-STAT3 & HEKIE

BYHL 100 mg Z5ZH4, M RIPA Zf#
500 uL, VK EFRIRZR 30 min, JEREFAKE
O, 4 °C, 12000 r-kg B0 5 min. BB,
BCA EHEHAERE. B 10%H5 B, #ERYL 3/5
AR, FHZRKIRE, FRitE iR 280K, B 4%
MHERRR, MERR B PR TIES, AR T, Frts
WA T, BINBKENR. R EEER
AT 1/4 SARKEA R MR,
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55 RIPA #h5% & MARUA (20 mL), REJE
K& Smin. FFE, HZEHEIE, 80V HIKEDH
JBE 120 V HLjk . ¥ PCDF JEN H B, U
615 s Ja, ¥R 2R T4 5 min, 1%
L 22 2% b 2 WS 4 B 3 58 A HEBR UL, 320 mA #%
JEE 2 ho WAL, PRBRILIEIEE . 5% billE
Uiy iR B L h 5, BB E—fid, 4 CHE
S, H TBST fEZE Pk 3 ¥k, HIK 10 min.
¥ —PiH TBST #ike, =R E 2h )5, H TBST
ek 5K, K 10 min. % ECL 77 & ik B ik
TR, EEBERXALSERGCE RRET
B, HREAREENZEAZTHKEMES N
% GAPDH L 1H -
2.8 GuitsEabEe

M SPSS 25.0 Siit 84T, v EEdE LA
Xts RN, SHRBIBCRHARER T Z90, W
P EL 85 R ] LSD-¢ 46236 /% Dunnett-¢ 56 , P P<0.05
NESBHIHFR L.
3 F#R
3.1 RIS

EETFMG G, /N RORET IS s . R
Wb KAEFEPE, 25 3 RKIT46 H AN R R B A
B/ N, g3 e, WEINE, &
S IR . 25 TAPTTE, A0 ZUR R ik e 4
LEHAMANRA., SARHNE TR T BB
Gz, WEBNFIEEUD . MEAE i 5 B AR A X
MR mEs, ZERETIEL /R DAL PF5r AR
RN B4 52 T F(P<0.05), 453 ILE 2.
3.2 MREMALR KB ELE

POHR AT D0, 5 7R St I A /)N B PR 485 W 350 7 A B
R JORE OO, KPR AL, BERE . B
Jiy Bt S AR L N M s A G e A
ZEAMARA . SAEHN DRSS RERR,
W N EYRE . Z R EFIEH CMDI 15 i
FH A0 T AR B 4 (P<0.05 B P<0.01), 45 5 L% 2.
3.3 /RGP oH 2 B O

BER AT L, R GHIR A i b R A i HE A 3%
AL, B, bR B A M R A, A A
MMLVE, W2 B HRAN, B A% 4 B FURL A i 38 40
T SRR B LU, A0 20 fie it e 2H AN 22 3
IR BAIRAL A SUKM I SR, B L
B A MO RE S, R K M B B g, A Rk
Y IR B D . S A R AL R T LA 4
PV SR, B AN R, R OLEERE. B K&
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rh MR 20 1 IR S JORE SN o 22 5 3R 7% 7T & 4H TDI
PO B 3 A T AR X B 41(P<0.05 5% P<0.01), 45
RN 2 F1A 1,

#F2 /NE DAL CMDI R % ff%ifE TDI i 4(X £ 5, n=9)

Tab. 2 Disease activity index, colon macroscopic damage
index and colonic mucosa tissue damage index in mice

(x £s,n=9) O
2H 5 DAI CMDI TDI
75 X AL 0.61:+0.04 0.59+0.32 4.21+1.19
B0 o} 2 1.33+0.58"Y 3.96+1.52D 9.11+0.94Y
I G e e 4L 0.49+0.41% 2.21+0.84% 5.33+0.94%
LR EL 0.55+0.34% 2.32+1.092 6.06+1.042
LR E AR 0.5140.359 2.17+0.89% 5.62+0.969

E: SEAMEAML, DP<0.01, SHEEALLE, 2P<0.05,
»P<0.01.

Note: Compared with normal control group, "P<0.01; compared with
model group, ?P<0.05, ¥P<0.01.

AR

E1 NRE AL % EKZHED 100x)
Fig. 1 Cell pathological change of colon tissue in mice(HE,
100%)

34 NREHHELF IL-64 IL-17. TGF-p &&=
2R Jrg ML e A 22 38 RV IT SR, AT
IL-6 IL-17 F & & 508 0 1820 2 9 &6 B3¢
(P<0.05 BY P<0.01); TGF-p 1 &40 & T4
AINHIRZH(P<0.05 B P<0.01); 538 RK7&E4H
AHE, ERlEAF IL-6. IL-17 S REHE T,
TGF-B & & B+ =(P<0.05). SR NE 3.

#=3 NREMALF IL-60IL-170 TGF-p & 2(X £ 5, n=9)
Tab. 3 Content of IL-6, IL-17, TGF-B in mice colon tissue

(xts,n=9) pg-mL~!
2053 IL-6 IL-17 TGF-B
EoSPupieei 34.82+3.96 16.88+1.15 345.32+38.54
D %ot 2L 110.34+18.521)  38.24+1.47)  202.85+38.77V
HIEREIEMEA  63.52+11.33) 24.36+1.28%)  296.23+37.85%
EWEMAEA  76.53£13.012  28.32+£0.94)  276.36+27.522

EWEEANEA 69.82412.1999  26.74+1.1399  288.46+29.6539

T SR AMEAML, DP<0.01; SHAST AL, 2P<0.05,
IP<0.01; HEBRMABLMLL, 9P<0.05.

Note: Compared with normal control group, "P<0.01; compared with
model group, ?P<0.05, ¥P<0.01; compared with curcumin lower-dose
group, YP<0.05.
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3.5 /MRS ALF RORyt. STAT3. p-STAT3
| HRIEIKT

g A, SR AL RS
21 RORyt. STAT3. p-STAT3 & R IA KT 153 1
B, EZRAGHFE L (P<0.01); SHEAINE A
B, MVEREREIEEA . EHREAEH. &=
HRIEKFEPEFR, ZERARITFAEX
(P<0.05), ZEFIE 2.

FH BR MIERENE 2R BER

XA R4l meredl R4l EEAL
p-STAT3 D S e—
STAT3 DA N S_—

GApDH | D S W

RORyt ——— CND NS NN —

GAPDH P-- D Ny

1.0F
1
.ol R
[a)
[=}
é 06} 5
g = .
£ 04 F
& 2)
02
0.0 o
o5 o B B B
& G & & &
A H #
10
08 D
= =
[a} 2)
< 06F
=
£ o4} >
o~ 2)
02F
00 i D - I - B i
) W DX M M
@gﬂ'@" R
P & @“g“f A A
) # %
2 /NEZ B RORytO STAT3O p-STAT3 & & k3 A F
(xxs,n=9)

5 A, DP<0.01; S#EA AL, 2P<0.05.

Fig. 2 Expression of RORyt, STAT3 and p-STAT3 of colon
tissue in mice(Xx £ s, #=9)

Compared with normal control group, "P<0.01; compared with model
group, 2P<0.05.
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4 g

H AT A% IE i e ZEL 2 UC IR
O FRATUD ] G 5 28 0 OB AR M TR YT UC
(1) B MG . Th17 & BRI Refs 40 i 1L-17
)T MR, 1IL-6. TGF-p 3L JE3h Thl7 40
15043, TGF-B vl i g ik SXCAHERR [ 3(fork-
head box protein 3, Foxp3)#&ix, i S4/4h CD4' T
S A B BRI Treg Al >4
RIEFWALH I IL-6 B, A H FU#I STAT3 K4
HEIRWEIRIL, p-STAT3 LhRETTHENI AT {2 Th17
4 B 7 R RORyt RIS N, 5IAE Foxp3 FRik
Wb, Al CDA'T 4Mfsrt v Th17 A, 4
IL-17, R R R AR, 51K SR ERAT 2L
mm%h

FEAEAE AL R B, LI RIBIT UC, nl el
R PR LA A3 0 A I AR A Y e D
AR NF-xB [ 22 2 Ji B0 1 2 11 B K P U84k
RIEVER , (B4 K520 Th17 44 i K -1 K (5
5 I B AL P T D

AHEFR A E 2 m R T DSS /M
UC R, W2 ENT UC MIRITIER, JFRT
ATRERIALE . 5 REBoR, B, AFRFIEZRER
WIThE, DRIEMHRES. #eE. AR, 7
T I 5 ) e AE TR S R A A [ R R ) U
DAI. CDMI, TDI #5338 & N FE, B2 212
()40 1 P B S gk A, G 22 5 3K N B A R
RIMTAGH R, SR L\ R A R UC /MR
I IRE AR, BB 45 g 0k HIRk, ZERIBIT
HNREE AL ) IL-64 p-STAT3. RORyt & &
PR IR W] R P AIC, TGF-p & &M T,
IL-17 & & R A, $27~ 22 58 2 0T g 2 i o 4 1)
T IL-6 K i FRIAKF. L TGF-B £i&
JKF, 5 Thi7 400504, 4% Thl7/Treg ~F- i,
M 035 225 o R 0, RAEIRIT AR . N —2, M
BAKs gk 22 A0 Ak 22 3 K 7, SR FHAS 508 i o g
TR Tl T A KT R I RN M5 5 0 o PHL BT S5 R R, T
RIPN L FEXT UC WRITIER, AEEERIGIT
UC I R R 32— 2 R R AR 3
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