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Protective Effects of Resveratrol on Concanavalin-A-induced
Autoimmune Hepatitis in Mice

SUN Jing, WANG Shihui
(The First Hospital of China Medical University, Shenyang 110001, Liaoning, China)

[ Abstract] Objective: To explore the protective effects and mechanisms of resveratrol on concanaval-
in-A induced mouse autoimmune hepatitis. Methods: C57BL/6 mice were randomly divided into 4
groups: the control group, AIH group, AIH + Res low dose group and AIH + Res high dose group.
AIH + Res low dose group and AIH + Res high dose group were given intragastric administration of res-
veratrol at a dose of 5 mg/kg/d and 20 mg/kg/d daily respectively for 5 days. The control group were
given intragastric administration with the same volume of saline daily for 5 days. The AIH group were

not given intragastric administration. AIH group, AIH + Res low dose group and AIH + Res high dose
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group received single injection with concanavalin-A at a dose of 20 mg/kg into the tail vein to establish
the ATH model three days after intragastric administration. Each group was killed 48 hours after the es-
tablishment of AIH models to collect liver tissues and peripheral blood. Partial liver tissues were fixed
in 4% paraformaldehyde for HE staining and TUNLE detection and partial livers were frozen in liquid
nitrogen at — 80 °C for Real-time PCR detection and Western blot detection. Peripheral blood re-
mained at room temperature for 2 h, centrifuged at 3 000 rpm/min for 15 min. Then serum was col-
lected at —20 °C for AST, ALT/GPT and Elisa detection. Results; Compared with the control group,
the serum levels of AST, ALT/GPT, 1L-6 and IL-17A | apoptosis of liver tissue, mRNA expression
levels of Bax, Caspase-3, Caspase-9 and ROR~vt in liver tissues, protein expression levels of Bax,
Cleaved Caspase-3, Cleaved Caspase-9 and ROR~yt in liver tissues in AIH group increased significant-
ly. The serum level of IL-10, mRNA and protein expression levels of Bel-2 and Foxp3 in liver tissues
of AIH group significantly decreased, and their hematoxylin-eosin staining showed that the liver tissues
were damaged and lymphocyte infiltration were significantly enhanced. Compared with ATH group, the
apoptosis of liver tissues, mRNA expression levels of Bax and RORvyt in liver tissues, protein expres-
sion level of Cleaved Caspase-3 of AIH + Res low dose group significantly decreased, and their protein
expression level of Bel-2 increased significantly, while the HE staining showed that the degree of he-
patic tissue damage and lymphocyte infiltration in liver tissue were alleviated to a certain degree. Com-
pared with ATH group, the serum levels of AST, ALT/GPT, IL-6 and IL.-17A, apoptosis of liver tis-
sue, mRNA expression levels of Bax, Caspase-3, Caspase-9 and RORvt in liver tissues, protein ex-
pression levels of Bax, Cleaved Caspase-3, Cleaved Caspase-9 and ROR+yt in liver tissues of AIH +
Res high dose group significantly decreased, and their serum level of IL-10, mRNA and protein ex-
pression levels of Bel-2 and Foxp3 in liver tissues increased significantly, while hematoxylin-eosin stai-
ning showed that liver tissue damage and lymphocyte infiltration significantly reduced. Compared with
the ATH + Res low dose group, the serum levels of AST, ALT/GPT, 1L-6 and IL-17A, apoptosis of
liver tissues, mRINA expression level of Caspase-9, protein expression level of Bax, Cleaved Caspase-
3, Cleaved Caspase-9 and RORyt in liver tissues of AIH + Res high dose group significantly de-
creased, and their protein expression level of Foxp3, mRNA and protein expression level of Bel-2 in-
creased significantly , while HE staining showed that the extent of liver tissue injury and lymphocyte
infiltration were significantly reduced. Conclusion; Resveratrol promotes the expression of blood in-
flammatory factors, inhibits the apoptosis of liver tissues, inhibits the differentiation of Treg cells, pro-
motes the differentiation of Th17 cells, protects the liver tissues of conA-induced ATH mice. The pro-
tective effect of resveratrol on conA-induced AIH mice increases with increasing dose.

[ Key words ] resveratrol; concanavalin-A ; autoimmune hepatitis; inflammatory factors; apoptosis
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HZE R B TR T AR A BR A ],
Concanavalin A Il H 3& [ Sigma-Aldrich /3 &) , Foxp3
—3$1.RORyt —#i . Bax —3#7i, Bel-2 — 1, cleaved
caspase-3 — (| cleaved caspase-9 — [ | B-actin —
P tanel KPR G A S L S (AST) A 3257
A N (ALT/GPT) R I a50 & 2 A Tk
FOTRAEMBHECA IR A AL, N B AR 6 (1L-6) |
HA 2 10(IL-10) &2 (14425 17A(IL-17A) ELISA £
IR & e B AT BB A W) B A R 23 W], TRI-
pure . Super M-MLV [z %% 5t [iff . RNase inhibitor f 2
x Power Taq PCR MasterMix ¥l B L5 B £ 504
P ARABR 7], SYBR Green Il B b 50 R 3 EF}
FARA, 51 EdA TAY TRARA S
o
1.2 SEgahy)

8 JEllRHENE CSTBL/6 /NI A 1L 7 KA A=)
HARA IR A, S i AT kS SCXK (4L) 2015 -
0001 , &t 20 ~25 g, MFRFFEE: 12 h JEHR (12 h
B, (22 £ 1)C,ME R 45% ~55% , HHERE .
IR S G Zh Wy A A 3R 25 7 N JE R AE.
CSTBL/6 /BT SEBG RE PE R SR 1 F, b [) Y
TRMAIEF IS, TR E A IEF IS, THER
1.3 SRk
1.3.1 /pELAIH BRI ST 55040 % C57BL/6
/NEUFEHLF- 2453 0 4 4, 23 5l D % BRZH CATH 4
ATH + fIGH 5 Res 2 fil ATH + & 74 Res 2, F4H
10 B, AIH + {555 52 Res ZH A1 AIH + 557 :2 Res
HNEERIMALL S me/ (kg + d) [ 20 mg/ (kg -
d)Res PEATHEH ,FREEHEH 5 ds 0 AL/ R K LA
SERBUE R K AT HE E L RS 5 K ATH 4
AN HEATHE S AL B, ATH 2H  ATH + fiG5] & Res
LA ATH + 5550 5 Res /N THE B AL 3 d )5,
ZRRHIK UGS 20 mg/kg Con A FES7 AIH 4
B X BRA/ N A AT RN S . & /N T
BEALEE N 48 h A BT SRR SR RISl il &
IPHET 4 % bR Z R RERE 0T HE Qe

770

5 TUNLE #6: {0 , #5873 e 9 G 5 R AE T -
80 °C . JH T Real-time PCR ;] 5 Western blot
s SR I T 2 R AR R EE 2 h,3 000 o/min £
L 15 min, WA I3 PR AFF - 20 °C, HF AST,
ALT/GPT ¥l 5 ELISA 525

1.3.2  Real-time PCR #5042 BUIF E 20 218
RNA R S cDNA . L eDNA Sy, 1
Sk R/ FEIR B2 i 4 55 [ F 3 (transcription factor
forkhead box protein 3, Foxp3) . 4 B R #H 52 90 L%
ZAK yt(retinoic acid receptor-related orphan receptor
vt,RORyt) B itk B4 40 98 2 #H & X 25 [ ( B-cell
lymphoma-2 associated X Protein, bax) B Ik = 21 g
J84 2 ( B-cell lymphoma-2,bcl-2) &2 BE & g 1Y) R A&
AR IK M 3 ( cysteinyl aspartate specific proteinase
3, Caspase-3 ) | £ 2 e 2 IR 1) K 2 24 TR 7K fi 1 9
(cysteinyl aspartate specific proteinase 9 , Caspase-9)
ST WA LR Sy F SYBR Green 47 PCR 4
B PCR J2 i 5514 4:94 °C &L 5 min K 3% [ifg
94 C/AZME 10 5,60 CIB KL 30 5,40 NG, I
IEE UG AT R R 26 20, R 27200 ik 4y
Mriifs PCR 452, PCR 5[¥)F3 04 1,

%1 Real-time PCR 3| 4 5 7]

Tab.1 Primer sequence of Real-time PCR
ElkY) Jile EREHRRFS
Foxp3 IEM  5'-AGATGTACCCCACGTCTCACTT-3’

e 5'-CTCTCTTTCATTTGGTATCCGC-3'
RORt Em 5'-AGCAGGAGCAATGGAAGTCG-3'

5 5'-TGAGAACCAGGGCCGTGTAG-3'
Bax 1El 5'-CCAGGATGCGTCCACCAAGAA-3'

Jm 5'-AGCAAAGTAGAAGAGGGCAACCAC-3’
Bel-2 1El  5'-CTCTCGTCGCTACCGTCGTGACTTC-3'

Jm 5'-CACATGACCCCACCGAACTCAAAGA-3'
Caspase-3 EM  5'-TCTGACTGGAAAGCCGAAAC-3’

[ 5'-GACTGGATGAACCACGACCC-3'
Caspase-9 F 5'-ACGACCTGACTGCCAAGAAA-3’

) 5'-AGCCGCTCCCGTTGAAGATA-3'
B-actin Em 5'-CTGTGCCCATCTACGAGGGCTAT-3'

lg  5'-TTTGATGTCACGCACGATTTCC-3'

1.3.3 Western blot ¥l $2BATFHFH A BEH,
BCA S E 1, R 1% Fl 15% 43 B 5% W
AR CHEATHLIK WA # 2 PVDF [, 5% iR Wk
A, Foxp3 \RORyt ,Bax ,Bel-2 | Cleaved Caspase-3 |
Cleaved Caspase-9 J B-actin F—H{ 43 71#% 1: 500 |
1:1 000.,1:500.1:500,1:500.1:500 % 1:1 000
Feide R, —PiBEE .4 C R, TBST Pk HI B
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F it A (HRP) FRic i — 40 (1:5 000) 337 °C
WEE 45 min, ECL B4, B B R A R 5
( Gel-Pro-Analyzer #1) 4341 H AR Z&H HOGH BE(HL
1L.3.4 (g Hesati  BoNEAME I, T2 5 %
A F#E 2 h,3 000 r/min 2.0 15 min, IE I,
Fei R G Ul B SE 1ML i AST (ALT (GPT) (116
IL-10 f IL-17A K.
1.3.5 MR HE Qs o/ BRI 4
4% vpvE 22 5 T [ G, RS AR i K, W OR %
W, A U) RIS S wm, 9547 HE e 6, RS 16
FEWEAK B — W 2557 B s e B AT AR
1.3.6  JiFEZHZY TUNEL A6 50/ BRI 4 218
28 4% hvk 22 WV [ G, ORGSR K, — R
Y A, VIR R S wm 28 3% H,0, 4bPE,
TUNEL 2R3 F 37 CR5EME% 60 min, PBS 214
J5 18 F Convert-POD F- 37 C#¢0FE 30 min, PBS
FRRUEE, T DAB 068 IR R 252 4 IR A0 B i
TR e ZHIRE WIS W0 T T EE .
L4 geiteink

] SPSS 21. 0 G i1 1 i A7 52 36 £ 4 1Y 42
TS, SER AR B 3 UM S AT SE 8, LAY

Lz

*2 44/ AE4 L Foxp3 . RORyt Bax

B+ ARUEZE (w0 +5) F , R R 7 22 70 B v 5
SR AT AT 5 40 M, IR @ ik Bonforroni W iE 4T
KIE. P<0.05 HZEFA L= L,
2 H#R
2.1 Foxp3 \ROR~t Bax \Bcl-2 Caspase-3 Jz Caspase-9
mRNA Fik

5% B A /N BUAH Eb, ATH 21 /)N [ I 41 27
Foxp3 J¢ Bel-2 mRNA {9 A XF 3R 35 & o 3 F F%,
ROR~t ,Bax | Caspase-3 }. Caspase-9 mRNA HJHH X
Tk RE FTH(P<0.05) . 5 AIH 4/ EUAH L,
ATH + S50 & Res /N RUITFHEAL LR Foxp3 5 Bel-2
mRNA (% A1 X} 3 35 & W % J+ &, RORyt . Bax |
Caspase-3 ¢ Caspase-9 mRNA f{HH X511 B &%
flR(P <0.05) ; ATH + K51 5 Res 2 /N BRUHHE2H 21
RORvt J% Bax mRNA [RAH X} 335 i i FREAK (P <
0.05), 5 AIH + i3 & Res dH/NAH L, ATH +
A i Res ZH/NEUTFIEZH 2 Bel-2 mRNA AYAHXS 2%
KA 2 T 5 Caspase9 mRNA B A A 33K 7 1§
ERER(P <0.05), WFE2,

Bcl-2 Caspase-3 F Caspase-9 mRNA # #5 %f & ik

Tab.2 Relative mRNA level of Foxp3, RORyt, Bax, Bcl-2, Caspase-3, Caspase-9 in liver tissue

JIFZH4! mRNA

415 Foxp3 ROR~1 Bax Bel-2 Caspase-3 Caspase-9
xof R 1.00£0.00  1.00+0.00  1.00 +0.00 1.00+0.00  1.00+0.00  1.00=0.00
AIH 41 0.40£0.10 4,05 +1.12" 2.99+0.73V 0.32+0.07"" 3.97+0.90" 4.86+1.23"
ATH + {54 Res 41 0.60 +0. 17 2.04£0.59% 2.09+0.57% 0.49+0. 11 3.06 £0.83  4.10 £0.91
AIH + 574 Res 2 0.8120.22°%  1.48+0.34% 1.53+0.39°) 0.89 £0.25%1.96 £0.57 2.58 +0.60®
O SRS HRLLAR L, P <0. 0155 ATH 414 L, @ P <0.05,” P <0.01; 55 AIH + 55 & Res 4141, P <0.05, P <0.01

2.2 Foxp3 ,RORyt, Bax, Bcl-2 | Cleaved Caspase-3
M Cleaved Caspase-9 i ik

550 B 4] /N BUAH Ee, ATH 21 /)N [ B 41 2
Foxp3 ¢ Bel-2 & [ 1Y AH X 33k & W 3 F B,
RORvt ,Bax , Cleaved Caspase-3 } Cleaved Caspase-
9 EHMAHN KB ERE FTH(P<0.05), 5 AIH
Z/NEURH FE, ATH + 5 77 i Res 2H /) B I 2H 21
Foxp3 5 Bel-2 [ A A 4 26 ik B % Th 335
RORvt ,Bax , Cleaved Caspase-3 } Cleaved Caspase-
9 HE AR XS Kk i B PRI (P <0.05) ; ATH +
F i Res /NI IEATZ Bel-2 5 Bax 25 1 AH

XfFRBR R FEFEK (P <0.05), 5 AIH + K5 &
Res ZH/NERAH LG, ATH + Res g 5] 4 21 /0> U E 4
20 Foxp3 M Bel-2 #E WA X 2k & 8 F T+ 5,
RORyt ,Bax ,Cleaved Caspase-3 ¢ Cleaved Caspase-9
HEERMX AR BFER(P <0.05) , K3,
2.3 [y AST ALT/GPT IL-6 .IL-10 f% IL-17A
5%F B4/ BUA HE, ATH 41 /) BRI 3 AST
ALT/GPT IL-6 \IL-17A e IL-10 &8 5
TRE(P<0.05), 5 AIH 4/MRAHE, ATH + &7
& Res Z4H/NRRUIM 1 AST  ALT/GPT \IL-6 \IL-17A &
FHREAR (P <0.05), IL-10 & & 5 & TF & (P <

771
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0.05) ; ATH + {575 Res 41/)8 BUIML 1 45 T 46 bR 24
T AR 5 ATH + {5 Res Z/h AL,

ATH + 557 2 Res ZH/N R UMY AST ,ALT/GPT [ IL-
6 IL-17A G EE(P <0.05), W34,

%3 4 A/ A4S F Foxp3 \RORyt,Bax Bel-2  Cleaved Caspase-3 &
Cleaved Caspase-9 & {1t 4 Xt Kk ik &
Tab.3 Relative protein level of Foxp3, RORyt, Bax, Bel-2, Cleaved Caspase-3,

Cleaved Caspase-9 in liver tissue

i FFIEH A EH

— Foxp3 RORvyt Bax Bel-2 Cleaved Caspase-3 Cleaved Caspase-9
bl 1. 00 0. 00 1. 00 0. 00 1. 00 0. 00 1. 00 0. 00 1. 00 0. 00 1. 00 0. 00
ATH 44 0.38+0.07" 4.37+0.87"" 3.92+0.780 0.26£0.05" 4.10+0.81"  4.83 +0.98""
ATH +{l5E: Res 44 0.53 0. 11 3.59 +0.72 3.21 +0.71 0.50+0.11 3.05+0.72¥  3.82+0.82
ATH+ R Res 41 0.73 £0.15P®1.73 20.3792.21 20.479%0.83 +0. 172,00 £0. 44 2,34 +0. 51
O X HRAIAR L, P <0. 0155 ATH 4148, @ P <0.05,” P <0.01; 55 AIH + K51t Res 41481, P <0.05, P <0.01

*4 4 4 /)NFayE AST ALT IL-6 IL-10 % IL-17A K F
Tab.4 Level of AST, ALT, IL-6, IL-10 and IL-17A in serum

1 JFREZH

A AST(U/L) ALT(U/L) IL-6(ng/L) IL-10( ng/L) IL-17A(ng/L)

X B 2] 21.98 £4.65 19.23 £3.95 10.56 +2. 19 200. 41 £43. 14 33.53 £7.00

ATH 4 62.61 £15.08"  73.94 £15.46'"  44.22 £9.03V  66.39 £14. 19V 140.24 +31. 04"
ATH + {E#)# Res 41 52.09 +11. 32 60.71 £15. 00 34.23 £7.72 106. 31 £26. 65 107. 46 £22. 13

AIH + 557+ Res 41

33.40 +6.82* 38.56 +8. 15V

19.21 £4.30P™ 130. 83 +27. 84 71.59 £14.30

S IRAIAEL, P<0.01;5 ATH ZHAHH, @ P <0.01;55 ATH +{E3]4 Res 44, P <0.05, P <0.01

2.4 JHAE4H4 HE Be

X RRZE /N BT IE A 23070 5 i 4 i HE % €8, 5%
DR /NS5 R TE 5, TR HES 3% 55 5 ATH 44/
SUHFIEZH 2R B ] WK RSE A0 M i 1 , B 8 ML
SRR, A RAE B IR ST 5 AIH 20 A
e, ATH + {554 Res 2 &% AIH + &5 5] & Res 41/
U230 B 240 e R SR A i I s, R 24
s Y A 9 /L, S A P S Y A 5 ATHL + 515
i Res 415 AIH +{IG57) & Res 4UAH L, -4 g IR 5L
FRIE 5 S AL I AR B2 Y B — e B b .
LT,
2.5 JHAEZHZY TUNEL £

TUNEL FH 4% €6 0 F 40 A%, 08 T~ 40 it 4
A% S A €, /N AR AR €8 [RTE /N S PR T2/
Ao X RRAL/N BRI 23] Fr h ok W3] TUNEL FH
PR ) A MG, ATH 20/ SRR IEZH 23] F ] D
K a1 TUNEL Y FHE R4 ; ATH + {55 & Res
40 ATH + =554 Res 415 ATH 4140 Ik, TUNEL fH
P 2 2 19 JH 40 45 i B I 920 5 ATH. + Res 5 711 i

772

415 ATH + Res fIRFI 520 AH L, TUNEL FHPESE (1Y
P2 R ] kb . WL 2

3 itig

ATH J2: iy (1 B 08 OREA T 0608 P 0 AT 1 1T
FUE AR B | HL I R AE A S [ FER 1) M 3 4 41
BTl i y-BR7E A LAE . B SR B, 41402
HREAIE Ay L2 94K E0L 200 M 5 200 TR Sy T B T, T
S 91T B TR AL AT 508 0 L SR, iy
T AIH BFHLEIE 2%, ¥4 J b oA AL 6 )7
TFB.

I3 ALT 5 AST 7K F)- o5 2 JF i 45 4 14 2 3
pR . ABFI T, ATH /N RS AST 5 ALT
BB EIE AR ATH /NEUETERFIER A, 2448
Res WAL FE 5 , ATH /) BUIMLTE AST 5 ALT & & &
FF W, ISR 0575 31 18 35 0% , %8 Res REAE X
ATH /NEUIFIEZZUE B — & i 3P4 o 106 | IL-
17 A5 1L-10 1) J2 5 4 5E S0 % VI AR 56 19 46 1 PR
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TE:A B, C. D23 g X BR4] ATH 21 ATH + fiGR i Res 412 AIH + &5 i Res 41

K1
Fig. 1

H:A B, C. D435 %t B2 (ATH 2 (ATH + {IG57] & Res 2 J¢ ATH +

R
7 A s S
Pas B

4 4/ BRI A

Hematoxylin and eosin stain of liver tissue

pas}

N

-
il

2 2 (HE, x200)

S SC 9 | e

.'a"?”‘.a P © i,
Zpa 5 a'e

; o 47 @b,

3, ey & e® 0, 0 o o o

AL ’,S e, Al 1: LR 0l b P
/ ,é;" I.,nl - ;,'! o \- JD ’ —/ - ».
’ fay -~ * LS o~ s Oz

E & Res 4

B2 4 20/ BORFBE 4 48 o AF 28 98 T (TUNEL, x400)

Fig.2  Apoptosis of liver cell in liver tissue

5, Hor  IL-6 5 IL-17A 42 %% B+, IL-10 ¥t
RYEHF o ARWFIRE5 R R, 5 XA /N,
ATH /B IL-6 IL-17A & 52 FJF,IL-10 &
P TR, R ATH /N B N AEAE ARAE RN, T
2858 Res TALFE ) , ATH /)N RUMLE {2 98 14 R+ 1L-6
5 IL-17A & i 2R, o M+ IL-10 & ik
F LT, W] Res RRAEAMH] ATH 15 187 98 A S0 o
HE Y25 51 [FRE B 7n , ATH /N U IE2H 22 0] LK
HRIEAN AR, 4 Res AL HLS , AIH /)R
SOREAN L BH kD, RAEFS ) B B s, X S B
A SCHRIE S A —B

Th17/Treg 41 f 2% i 15 2 A M0 19 & A= 5
RIEHVIRE S, Forp Foxp3 #l Ay J2 Treg 4 fifd Y
KB S TR F1RE S AR &5 40, RORyt J2 %) Thl7
2 it 3 A kS O BE A FH 1) 2 i T F-, 5 RORyt
(2% 5 Th17 AU A6SEAH DG, Th7 21l GE 8
T3 3 UM AR R R AR SRR T, FEAR AR
AR FAFTERY FREE b, Foxp3 JKF- T BT RORyt
FERAKOE T, AR HE Th17 40244k, §: 8k Th17/
Treg AL " o BEFT W, 2EdRHEAREILTE T,
Foxp3/RORvyt 9|2 35 F 1, 1 AIH &35 1ML 3%
Foxp3/RORvt Hof| 52 2 T B, 2B Th17/Treg 41 Jifd
KMATRES ATH (K4 5 R RS YIRIE . AT
e, 5 IEE /N BRAE b, AIH /) B IE 41 21
Foxp3 mRNA K & [ i A X 3¢ 3k & B % F F%,

RORyt mRNA K 2 Y AH X %5k & 2 & b},
Foxp3/RORyt LU0 3% T B, 283 Res FilAb BT,
ATH /NP BEZH 2R Foxp3 mRNA e 4 B (9 A X 2%
kiR EJH, RORyt mRNA KA A ik
2.3 TR, Foxp3/RORyt FLBil 3L 1, % W] Res fig
g3 % Th17/ Treg 4 AT 15, 305 58 4E B Y
KA KR, ATH /N B IEZ U 2GR 341
W5 R, AL R FE AR T g 2 T
& A( concanavalin-A , ConA ) 75 5 B AT 35 175 #5750
B AE 22— Bax. Cleaved Caspase-3 |
Caspase-3 ,Cleaved Caspase-9 , Caspase-9 ,Bcl-2 142
5% 1= % UM & N 7, H o, Bax, Cleaved
Caspase-3 ,Caspase-3 ,Cleaved Caspase-9 5 Caspase-
9B TALWT-IN T, Bel2 J& FHLMT-IH F. AHF
FEAER BN, S IEH /N A, ATH /)N U 2H 21
Bax ,Cleaved Caspase-3 ,Caspase-3 ,Cleaved Caspase-
95 Caspase-9 AOAAXT 2 ik i B 3% T, Bel-2 AR
XA 2 T [, R ATH /N R 2% 2
T, &0 Res FLALHLS , ATH /N EUHIEZH 2! Bax |
Cleaved Caspase-3 , Caspase-3 , Cleaved Caspase-9 5
Caspase-9 A ik i 3 F [, Bel -2 (AT
ik EJF, TUNEL 34 25 R[5 A iR, ATH /)
SUTFIEZH 2 b ] IR T4, T 2840 Res TiAL
PG , ATH /) B 2H 2 Hb 3 T 200 i 8 2 i /b, 6
] Res REMS 1025 205 ATH /)N BUTFE 48 it 0 T 30
773



5N BB OR

S O

43 %

% ,iX5 AIH *H%iﬁk%&ﬁ%%*ﬁggi{ 14-16)

L LBTA, Res B3I 17 Th17/ Treg 411
A A SR SR, RS T, AT R
ConA 55119 ATH KRN B IEZH 4, B3 Ah 540
VEFAKE Res F) 15 B8 0w 8

4 SEITH

[1] SAHEBJAM F, VIERILING J M. Autoimmune hepatitis
[1]. Front Med, 2015, 9(2) ;187 219.

[2] LIBERAL R, GRANT C R, YUKSEL M, et al. Regula-

[

tory T-cell conditioning endows activated effector T cells
with suppressor function in autoimmune hepatitis/autoim-
mune sclerosing cholangitis[ J]. Hepatology, 2017, 66
(5): 1570 - 1584.
[3] LIBERAL R, DE BOER Y S, ANDRADE R J, et al. Ex-
pert clinical management of autoimmune hepatitis in the
real world[ J]. Aliment Pharmacol Ther, 2017, 45(5):
723 -732.
XM, 250, B A RERE IRIR SR AE IS
HERELT]. 8T ST, 2016, 39(2) : 304 -307.
[5] HUHN S, BEYER F, ZHANG R, et al. Effects of res-

veratrol on memory performance, hippocampus connectivi-

[4

[

ty and microstructure in older adults-A randomized con-
trolled trial [ J ]. Neuroimage, 2018, 174 (2). 177 -
190.

RAUF A, IMRAN M, BURR M S, et al. Resveratrol as
an anti-cancer agent: A review[]J]. Crit Rev Food Sci
Nutr, 2016, 21(1): 1 =20.

[7] ELGEBALY A, RADWAN I A, ABOELNAS M M, et al.

[6

(-

Resveratrol supplementation in patients with non-alcoholic
fatty liver disease; Systematic review and meta-analysis
[J]. J Gastrointestin Liver Dis, 2017, 26(1) : 59 - 67.
[8] WANG Z, SHENG L, YANG Y, et al. The management

of autoimmune hepatitis patients with decompensated cir-

774

rhosis ; Real-world experience and a comprehensive review
[J]. Clin Rev Allergy Immunol, 2017, 52(3) . 424 -
435.

[9] BRAHIM I, BRAHIM I, HAZIME R, et al. Autoimmune
hepatitis; Immunological diagnosis [ J ]. Presse Med,
2017; 46(11) . 1008 —1019.

[10]MCGILL MR. The past and present of serum aminotrans-
ferases and the future of liver injury biomarkers[ J]. EX-
CLI J, 2016, 15(6) : 817 —828.

[11]WANG T, MEN R, HU M, et al. Protective effects of
punica granatum ( pomegranate ) peel extract on con-
canavalin A-induced autoimmune hepatitis in mice[ J ].
Biomed Pharmacother, 2018, 100, 213 —220.

(2] EH, A, %R, %5 AR EEX/ R ConA
JERES G G AP VERTLT ). SR IR 259, 2014, 35
(5): 300 -304.

[13]MITRA S, ANAND S, DAS A, et al. A molecular mark-
er of disease activity in autoimmune liver diseases with
histopathological correlation; FoXp3/RORyt ratio [ J].
APMIS, 2015, 123(11) : 935 —944.

[14]WU L, WANG C, LIJ, et al. Hepatoprotective effect of
quercetin via TRAF6/JNK pathway in acute hepatitis
[J]. Biomed Pharmacother, 2017, 96 1137 —1146.

[15] EI-BOGHDADY N A, ABDELTAWAB N F, NOOH M
M. Resveratrol and montelukast alleviate paraquat-in-
duced hepatic injury in mice: Modulation of oxidative
stress, inflammation, and apoptosis[ J]. Oxid Med Cell
Longev, 2017, 2017 9396425.

[16 ]JPEIYUAN H, ZHIPING H, CHENGJUN S, et al. Res-
veratrol ameliorates experimental alcoholic liver disease
by modulating oxidative stress[ J]. Evid Based Comple-
ment Alternat Med, 2017, 2017 ; 4287890.

(2018-03-01 Y fi,2018-06-21 & [])
OO A B ESUHREE . THERR



