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(1. HEARHT K22 R B 22 B, SRRV AT 154007; 2. ZEdi Rl b 45 B 24 58 B s M 25 I 5 T
JtaT 100850; 3. Ky 2R gh2=pe, 1ivE £KiG 046000)

HE: BrY W E 2 N8 (OCA)F= & 3L 2 85 (RSV ) B4 5 A % 3F 78 H B s AT 9% (NAFLD ) AE A /)
B AR R ALl FE Mebk C57BL/GN /N R 42 2, TR B 3T P40 8 R4k, 40 1% w A& 4L#: (CCl,)
5 mL kg R ip iz A 1 RIAE H R FAFRAE 4 B F NAFLD A2 AL, @480y R 4 A A 3 p8 20 #E A +
OCA 21 # A +RSV 21 A= 4 A +OCA+RSV 41,0CA #» RSV 34 30 mg-kg " ig#4- 5% 4: 28 d . ) KA LT
) & o i RAFARE A F AT 4, HE  ENMEIF U LRI H &, dar O F &40 I 4o ie s i AR 5 %3 i
B EARE A B B A S AT AR M K A A S R 4 R (GPT) -3 2 2 # (GOT) 8 12 B B
(TC) . H b =8 (TG) K Z g & & (LDL) . & % E g & @ (HDL) . # A4t 4y s AL 8 (SOD) & 1 |/ =%
(MDA) . & @ fie A% 1B(IL-1B) . IL-6 Fo i 38 3178 B F o( TNF-o) 7K -F ; Western ¥p g i 46 BT 28 22 50 Bk A5 B9
F B F 1(Sirt1) NF-kBf= p-NF-kB & & & iAK-F. &R 5 Ewaf Rt A8 0 RFHHEEEIT S
(P<0.01); 5AE A 20 Al vt | &-25 25 2B AT 45 3 2 % 41K (P<0.01) ; 5 A2 A +RSV A8 1k , 82 21 +OCA+RSV 4T 45
H AR A B (P<0.05), 5 E5 xRt A AR A KB =0t XERG, maOfé
JE N K FL &5, ik GPT,GOT,TC,LDL, MDA, IL-1B, IL-6 f= TNF-o 7k - Z T 28 2% NF-kB % & %
ik Fe BB ALK T 2 % (P<0.01) , o7& HDL /K -F A= AT 48 22 Sirt1 & ik K -F 2 F %14 (P<0.05), HAEA 4
A, A +OCA LLAT ta RO T A5 B AT 4L FRe b B =08 4 &5 R Y, ;7 GOT,TC,MDA, IL-6 7=
TNF-a 7k F 2 F BAK (P<0.05) ,GTP,HDL #= LDL /K F & 3 2 % AL ; A A +RSV 48 5 7 = /e L0 Bk W, 28
oL 4L & 05 B k- A R, Y, 2% TC,LDL, MDA, IL-1B, IL-6 #= TNF-a 7K -F 2 % 4% ( P<0.05) ,GPT,GOT #»
HDL & F %80 2 % 4%, I 48 22 p-NF-kB & & & ik K -F 8 2 %1% (P<0.05) , i 127 Sirtl £ X K+ 2 %9 5
(P<0.05) ; B A +OCA+RSV 4 5 il = /e T F U, 40 e W g SRR B 2k 22 , £ 7F GPT,GOT, TC, LDL,
MDA, IL-1B, IL-6 = TNF-a 7K F Z AT 28 2% NF-kB #= p-NF-kB & & % i& K -F 2 % %4%(P<0.01) , f2 75 HDL &
F Ao BF 4L 4R Sirtl & A KT 2 F 3 (P<0.01), 54 A +OCA 4481k, # A +OCA+RSV 41 GPT,TC, LDL,
MDA, IL-1B e IL-6 7K -F % p-NF-«kB £ ik /K -F 2 Z 4% (P<0.05) , f2 75 HDL K -F 2 % 7% (P<0.01), 54
A +RSV 4148 1L, B A +OCA+RSV 28T 4a B fig S L AR, V7, e 7 GPT, GOT #= MDA /K -F 2 % 4% (P<
0.05) ,HDL K -F £ %9 % (P<0.05) ., %518 OCA L5 RSV 52 )8 7T 3 hn it 8L B ik A A, B i3 38 % Sirt1 fo
NF-kB & & F ik ) K A2 B , M i s 2 8 #8581y 5UNAFLD 6936 57 48 A o
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AT RS 14 g 15 M 95 (non-alcoholic fatty liver Il iF % (non-alcoholic steatohepatitis, NASH)
disease, NAFLD) o4& B4 I 1 A8 Pk (AR WGRE M FONTAEfL , ™5 2 nl R M T 4n s . H T4 Bk
25% ) N H A NAFLD'® | 3f B A= 1% 7K F Y 32 &5
EE£UH: H%ARBEIE4(21302223) s A ot K NAFLD He %45 |- FH% . 18 1 iR (obeticholic

BIHF RIS ( XZFY2018-43) . . N .
acid, OCA) & — Fl 1% J& ¥ X 3% 1k (farnesoid X
(BRI 75 I BB 5 M L OIS : e
e " receptor, FXR) . 4 il I 5 A 45 M X 4 0
EiEE . 4, E-mail: 1594819951 @qg.com; W11, S PR R AR PR o 4 i 2 AL B 7 - 2 A

E-mail: Spray_yao123456 @ hotmail.com fiff (cholesterol 7a-hydroxylase, CYP7A1) A% 4 fifl
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R PA50 JE K RIAFNHE & I R i is B (1 3R GA T
A VAR . Bk At , OCA Rl A % %A/ NAFLD
HRENASNE | e AP LT YAk B HAR 5 i
I (low-density lipoprotein, LDL ) Fi1 i fIH [# i ( total
cholesterol, TC) Ft w1 , = % i JIf 45 1 (high-density
lipoprotein, HDL) B A1 , 1 Al O 1 8795 g XU 55 1]
WA g e, (3 (resveratrol,RSV) & —
P& BUE AL BUR BRI R BURM RIRZ
TEE W, W SR A S0F 5 00 A0 B R T AR
AT S fift 9 E ) AR 17 5 K 40 o T B e A Y I
B A, al IR T IR AR T = HDL RIS
LDL i B AR Co L4595 55 IXURS: 1, 3k AT o AT AL D
(creatine kinase, CK) . ZLi2 lii & /iff (lactate dehy-
drogenase, LDH) #1 N — [ (malondialdehyde,
MDA) 7K -, 34 i # 4& Ak 9 157 £k il (superoxide
dismutase, SOD) i 7 , i /b0 JLAE St v AR A 44
XFU VB SERIGIT R . AR IF5E B AE % OCA
5 RSV I X NAFLD (3A 77 1 F K T g i 7 I
ML, LA OCABES RSV iGYT NAFLD 2L szi6
A

1 B

1.1 Ak FIFEZ(EE

OCA, 2l Ji 98%, J& | 1 SR St AE AL A BRA 7] 5
BEPPE Sl F 98% b Mg 1 B SR AL S FR A BRA A
SOD F1 MDA & , ma st R A=) TR SR T s 45
N ¥ & M (glutamic oxaloacetic transaminase,
GOT) | & & ¥ % Ji§ (glutamic pyruvic transami-
nase, GPT) . H i — 5 (triglycerides, TG) . TC.
HDL F1 LDL A6 20550 &, 56 [ D1 o & R /R R A PR
Al s 41 % 1B (interleukin-1B, IL-1B) . IL-6 il i
Jii IR FE R ¥ ac(tumor necrosis factor-o, TNF-o) £
W &, R OHE AR D B A BR A | 5 S/ B
UERAE B85 K 1 (sirtuin 1, Sirt1) \NF-kB #il
B B2 1k NF-kB (p-NF-xB) B o [ 1 1A (— 31 ) K&
IRDye 800CW Z¢ Yttmic bt % 19G Hiif (—H1) ,
% [# Cell Signaling Technology 2\ ) ; £ 4h A UL 43
FeHe R T (A5 UV-26001) , HE 5 404 (9590 A FR
o)A B AR BT (S AUS800) , 36 [E D e
PR IR R A BR 2 W) 5 2 D g L AR s AR AL (B 5
Spectra Max i3x) , 3¢ [&] Molecular Devices /A A .
1.2 Zh4¥ NAFLD #E $I &4 4H

42 11 SPF 2 /P C57BL/6N /N R (I T UE5
SCXK(5%)2016-0006],6 & i , /AT 16~18 g,dt 5t

Yt 38 R ARSI S ER AT BR A . /INE A R ROK
P, W oR)  fEAR 4 % 23~25°C .
AEXT L 40% ~ 60% 112 h B3 388 41 T i35 .
/N BB L3 TE 5 % B2 (8 H) R AR (34 ),
AR/ R 1K ip 45T 1% W& fk ik (CCl,)
5 mL-kg™, [A] i1 PR 55 AR 1) B (F 15% 60 . 2.8%
JIH [5 B L 0.28% H i AR M5 WE . 0.7 % HH TR £ F11 81.2%
e AR N L RS 28 o BEHLEER 2 H/NEL, &b
BU e WS SR BRI 18, S S o, S A il
JoT b 2R 20, (8, A T RUER U0 LSRG K = R TR A
i NAFLD 7 il 8 i 2y o K A /)N BB AL 73 A 5
A2 FRAI+RSV 4] R AI+OCA 4] fif A1+ OCA+
RSV 41, OCA #il RSV ¥ 30 mg - kg™ ( & % Sk
(18]), B 8 H B RIigHA 1 IR, ELEHHN
28 d; 1 Xf HR 2l A 4 ig 48 T 2 R 1 0.5% &
H AT Y RENIR B
1.3 HAG&E

2528 dJE B AEEIK 12 h, I H 454170
SRR E IR, A0 A0 5 BT 1.5 mL .04, il %
M3, —20°CUKA P OR-AE . BUFIFFRE , THF 0]
B2 B 5 mmx5 mmx5 mm fFZH4, 4% 22 5% it [
i, HA-80CHAT .
1.4 TEFEH

Pt 13U A . e B=I &
(g)/tAH (g)x100,
1.5 HELEBNEAFALRETH

B 1.3 il £ (RS, 240 0 1 o2 (HE YL )5
T 200 145 T WAL S AE AN MR g i 2 0 27 Ak
AR ARk
1.6 B4 O L EBMEAFALRIE RN FER

I3 5 I AFAL 4, OCT At , vk Ul |, ik
(ARl EANOR Y AN &/ i) G ) s = S L e = e
ML O Y )a g i 4l 6, 1B % AL 4L R 5 i
o, T MBI T (x200) WLEE 41 i N g i 281k,
It EE 43 B4 44 Image-Pro Plus 6.0 5E &4 T lig
TR B A E 43 L (%) =421 (R Tk 78 55 R
S TET R X100%
1.7 £ 8344 mF GPT,GOT, TG, TC,
HDL #1 LDL 7k

1.3 4l 48 F I3, 4 A 30 A= A AR /s B
1% GPT,GOT, TG, TC,HDL 1 LDL /K,
1.8 il % SOD &4 MDA & £

B 1.3 4] A 114 /0 BRI R e a0 5 0 B A5 A
IliL3% SOD G PEF1 MDA & . FHEE M JECEE A4y
511 F 550 A1 532 nim K25 FL IR BE(E .
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1.9 ELISA# 5 IL-1B,IL-6 1 TNF-o & &

B 1.3 46 45 B9 L35 , FH ELISA 3] £ 46 1l v
IL-1B,IL-6 Al TNF-o 5 1 .
1.10 Western E[liiF 7% #6 iU BT 2B 22 Sirt1, NF-xB #a
p-NF-kB & B K ¥

B3 RAF IS, 45 4 FR B 50~100 mg 21X
B, HIBCAZE TR M . WAERE M, N
AN SR EREShW, IR A 5 99 CHE IR £ 8
10 min. %L F#E 15 L, 80 V, ik 30 min,
120 V 1 JE HL Pk 100 min. 7K, 200 mA HL i, 5
£ 100 mim. 4% 1:500 #i Be—Hi, 4 CW & i 1% 5 3%
1:5000 Fi B 90, FIEIFF 120 min, LAHAREH
FNA 2 81 R WO BE{H L (R 0R B A5 & AR X
Tk,
1.11 FitESH

SCHG 48 RO T xxs o, 1 4 K1k
GraphPad Prism 8 H 5.5 22 77 22 43t il kg B i 7
Gt P<0.05IA N 2R HAG I L.

2 HR

21 BNEEREAZESEZE AXT NAFLD =2/ R
BF 8809 220

FA R EIR, 5 IEH X RALA e, AR ZH /N B
JHFHE B0 B TH 5 (P<0.01) . SAR AU L A L, 45250 +
OCA 4] FLAI+RSV 4] M A +OCA+RSV 41/ il
JHFF6 B0 B R AIG (P<0.01) . 51 AI+RSV 41,
BAI+OCA+RSV 485 W FR(P<0.05) (H 5

Tab.1 Effect of obeticholic acid (OCA) combined with
resveratrol (RSV) on liver indexes of model mice with
non-alcoholic fatty liver disease(NAFLD)

Group Liver index
Normal control 2.8+0.6
Model 5.4+0.6*
Model+OCA 4.0+0.4*
Model+RSV 4.4+0.4*
Model+OCA+RSV 3.3+0.6"*

Mice were ip given 1% CClI, per weekly at 5 mL-kg™ and fed a high-
fat feed (consisting of lard 15%, cholesterol 2.8%, methylthiopyrimi-
dine 0.28%, sodium cholate 0.7%, and ordinary feed 81.2%) for
4 weeks, and the NAFLD model was prepared. The mice were
ig administered OCA 30 mg - kg™ or (and) RSV 30 mg - kg™
once a day for 28 d, respectively. Liver index=liver mass (g)/
body mass (g)x100. x+s, n=8. **P<0.01, compared with normal
control group; *#P<0.01, compared with model group; * P<0.05,
compared with model+RSV group.

BERI+OCA M LL , L FFe BN B i . 2 H] OCA
55 RSV I L RSV B B AT AR AR R 54
2.2 BIPERRE A A EEE AXT NAFLD #2240\
FFARRIEIE LRI

HE B2 S an e 1 w155 % B4/ BN
b5 KA TR BT , A0 L HE 2 28 5%, JE RRE 4R I IR T L 40
MLTCARAS o BRI LH /N BERR AN | 40 i 2 HE51)
ZAL, BRI AR AR, T WL/ NR A B AN
— RIS 2SI, FEEI+OCA 4 FIE %I+ RSV 4H T /)N
LS N Vi 1 8 N W o = A A 2 i
O3 FF 40 B 2 B AR RE AR M B T A e 2 . A+
OCA+RSV ZH /N1 M7 , JH- 20 i K /N — 3 HOE
BIEH NG 23 kA Mg BT RBVR B U

Normal control Model

Fig.1 Effect of OCA combined with RSV on morpho-
golical changes in liver tissue of model mice with NAFLD
(HE staining). See Tab.1 for the mouse treatment. Arrows
show fat droplets form vacuoles, the greater the number, the
greater the fat content.

2.3 BNEREAZEAEZE AXT NAFLD &= 2/ R
FF4 B i BE RTC AR B9 B2 i

WE 2A Fi7s , IE & %5 B 4L /N BUIF 41 i JL-F- 6
Zrye  JORAE o AEHYZH /N BT 20 B P I VR s A 2T
o, RN —, 2 50 AR AR, $2 7 R o 4
INTELENR BT, i+ OCA 41 FIAE I +RSV 4H /)N
BRI 200 6 P 21 €2 i i s /0, B o T R B85 A T Ok
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55 R+ OCA+RSV 4 AT 41 i P 21 €4 5 7% 08 /L
RE R UTFR AR BE e % . R 2B s, 5 E A R
AL, AR 21 B v 1 AL 40 L B B T (P<0.01) .

A Normal control Model
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Fig.2 Effect of OCA combined with RSV on hepato-
cyte fat deposition in model mice with NAFLD by oil

red O staining. See Tab.1 for the mouse treatment. Arrows
show fat droplets stained with oil red O to form red areas. x+s,
n=8. **P<0.01, compared with normal control group; #P<0.01 com-
pared with model group; # P<0.05, #~ P<0.01, compared with
model+RSV group.

R 40 A L, B8+ OCA 4 A5 15 + RSV 41 Al
L7+ OCA+RSV 41 Jig % 1l FL A 43 b B & B A%
(P<0.01)., S5HiAI+RSV 4 At , £ %l + OCA+
RSV 4 A5 AL A 3 FL B R s ik (P<0.01) .
2.4 BENPERRE AFEAEEE FAX NAFLD 22U/
BT Th&EF0 M A B9 52 A

Hi 6 2 AT, 5 08 B 6 BEZH A L, B AR 20 i v
GPT,GOT, TG, TC 1 LDL 7k *F-BH & 7} & , HDL 7k
F-BR B R (P<0.01) , $2 7R AL/ IN BRU& AR T 495 A
I A 2= 6L . 5B A 4L AH H, 455 AL+ OCA 41 1M
GPT,HDL il LDL K-8 fL ¥4 R B i, GOT, TG #11
TC /K F- W i F % (P<0.05) ; £ %1 + RSV 4. Il 5
GPT,GOT F1HDL /K254 A B i, TG, TC I LDL
K- 2R B (P<0.01) 5 15 A1+ OCA+RSV 41 Ifil
% GPT, GOT, TG, TC #1 LDL 7k *F- ¥ B & F %
(P<0.01) ,HDL/K-F-H & F+ & (P<0.01) . S5+
OCA 4 #H It , #%+OCA+RSV 21 GPT, TC #l LDL
JKF-B 5 B4 (P<0.05, P<0.01) , HDL /K *F-B & FI
B (P<0.01), S5#iM+RSV 4 4f [L , B +OCA+
RSV 41 GPT 1 GOT /KF-B i f#{Ik.(P<0.05, P<0.01),
HDL 7KV 2 75 (P<0.05) .
25 BNERESAZE A EZE AXT NAFLD &= 2/ R

i5 SOD &1 MDA & £ /#2200

F 2 3], 5 T 4 Xk PR ZH A L, AR 2 /) LI
it SOD i P BH f [ % , MDA & 101 & 7 5 (P<
0.01), /R RL/N FUF A 2 & A AL . S5l
41 H, B B+ OCA 41 SOD i 1 Bl f T i (P<
0.01) , MDA % & F [% (P<0.05) ; fi %l + RSV 4
SOD % M H i 15 (P<0.01) ; £+ OCA+RSV 41
SOD 7% 4B & T+ , MDA & B {2 F % (P<0.01) .
LB+ OCA 4 FI HI+RSV ZHAH [, B8 +OCA+
RSV 41 SOD {422 b AN Bt , {H MDA 75 12 B d %
flk(P<0.01)., £HAMHEBKAHALWERHAES
A BT A AR

Tab.2 Effect of OCA combined with RSV on levels of serum glutamic pyruvic transaminase (GPT), glutamic oxa-
loacetic transaminase (GOT), triglyceride (TG) , total cholesterol (TC) , high-density lipoprotein (HDL) and low-

density lipoprotein (LDL) of model mice with NAFLD

Group GPT/U-L™ GOT/U-L™ TG/mmol-L™" TC/mmol-L™" HDL/mmol-L"" LDL/mmol-L™"
Normal control 36+6 132+12 1.54+0.18 3.15+0.30 2.30+0.11 0.56+0.10
Model 212+15* 252+29** 2.32+0.47** 3.94+0.51** 1.51+0.26** 0.95+0.09**
Model+OCA 171+43 169+21# 1.30+0.40% 3.23+0.37* 1.43+0.45 0.76+0.11
Model+RSV 182+10 209+42 1.62+0.65% 2.13+0.60" 1.52+0.27 0.57+0.12%
Model+RSV+OCA 100+43#00A4 165+53%4 1.26+0.47# 1.63+0.41#44 1.88+0.23%404 0.41+0.15%4

See Tab.1 for the mouse treatment. x+s, n=8. **P<0.01, compared with normal control group; #P<0.05, *P<0.01, compared with model
group; #P<0.05, #2P<0.01, compared with model+ OCA group; 4P<0.05, 44P<0.01, compared with model+ RSV group.
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Tab.3 Effects of OCA combined with RSV on serum FIHI+OCA+RSV 20 IL-6 7K - HH i [ AIk (P<0.01) .

superoxide dismutase (SOD) activity and malondialde- e 51 4 5 5] 4 )
hyde (MDA) content of model mice with NAFLD A+ OCALILL, A+ OCA+RSV 41 IL-1p 1

Group SOD/kU-L™ MDA/pmol - L~ IL-6 1] {2 £ (P<0.01).

Normal control 330+12 0.56+0.10

Model 270446 10.8640 33" Tab.fl Effect of OCA combined with RSV on §erum inter-
leukin-1B (IL-1B) , IL-6 and tumor necrosis factor -«

Model+OCA 33126 8.13+0.84" (TNF-a) levels of model mice with NAFLD

Model+RSV 347+18" 8.33+1.19 Group IL-1B/ng-L™" IL-6/ng-L™" TNF-o/ng-L™"

Model+OCA+RSV 34224 6.32+0.80*2244 Normal control 22.5+2.5 49+7 112422

See Tab.1 for the mouse treatment. x+s, r=8. **P<0.01, compared Model 33.3+1.1** 8445 259+41**

with normal control group; *P<0.05, #P<0.01, compared with

model group; “#P<0.01, compared with model+OCA group; 44 P< Model+OCA 29.8+1.5 76+3* 167+16%

0.01, compared with model+RSV group.
Model+RSV 26.5+4.4% 683 175+15%

2.6 BIBEES B EE A EZEX AT NAFLD &5/ I
FIL-1B, IL-6 0 TNF-o 7k T B9 24 1 —
See Tab.1 for the mouse treatment. x+s, n=8. **P<0.01, com-
HH R 4 PR, 5 TR 0 AR ALAR I, BRZ /ISR pared with normal control group; *P<0.05, #P<0.01, compared
75 IL-1B, IL-6 A1 TNF-o 7K “F BH & 44 /i1 (P<0.01) . \ivlth model group; ““P<0.01, compared with model+OCA group;
R AR L RS T+ OCA 41 IL-1p KA P<0.01, compared with model+RSV group.
% ,IL-6 Al TNF-o /K1 B i B4R (P<0.05, P<0.01) ;
BEAI+RSV 41 IL-1B, IL-6 FI TNF-o /K V- B R B AIL 2.7 BRIABERS B # A EZER A Xt NAFLD A2 /NR AT
(P<0.01) ; #AI+OCA+RSV 4L IL-1B,IL-6 I TNF-oc  ZAZR Sirt1,NF-kB # p-NF-«B & 8 FRiA 7K FHI 22

Model+OCA+RSV  24.5+2 4#44  B315Hask4 170+36"

KR B R (P<0.01) . S5EIAI+RSV 4iAH L, F Pl 3 AT, 5 1E X RE AL AR b, AR 4 T 41 40
A1 A2 g 1.5- ## ##
0&‘\ Q\ 8=
W g N\o‘*\\@‘”\* g 10
‘ © 5 0.5
caroH [ &= == | s
h=
“ 00
B1 %Q Bz 5 3 *k
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Fig.3 Effect of OCA combined with RSV on protein expression levels of sirtuin 1 (Sirt1) (A), NF-kB (B) and
phosphorylated NF-kB (p-NF-kB) (C) in liver tissue of mice with NAFLD by Western blotting. See Tab.1 for the
mouse treatment. A2, B2 and C2 were the semiquantitative results of A1, B1 and C1, respectively. x+s, n=8. **P<0.01, compared
with normal control group; #P<0.05, #P<0.01, compared with model group; 2P<0.05, compared with model+OCA group.
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Sirt1 & 1738 7KF- B i FE{I% , NF-kB 1l p-NF-xB 3
TRIK P B B B8 A0 (P<0.01) o SR RULL A L, A5 R+
OCA 4 Sirt1,NF-kB Fl p-NF-kB % |1 26 ik KT W]
ARk BRI+ RSV 4 Sirt1 8 [ 3k /K F- B 14
(P<0.01) ,NF-kB Fl p-NF-kB & [ 76 ik 7K - B i [
it (P<0.05) ; #E #I+OCA+RSV 41 Sirt1 & |1 £ kK
SR 3490 (P<0.01) , NF-kB Hl p-NF-kB %5 [ %635
T B B F A (P<0.01) , H. p-NF-kB 5 4 £ ik K F
AR +OCA 21 i %Ik (P<0.05) .

3 it

AW 5% 45 B W], OCA 5 RSV Bt F nf [ A%
NAFLD #7%1/ BLIL I MDA 7K | [R5} Sirt1 84 14132
KIKEFH i, NF-kB 23k 7K F A%, IL-6, IL-1B I
TNF-a s IR . A AT 2B, 4 i N A Ak i
T #E FI1 48 A 2 0 7E NAFLD JE B rf BAg E B/
SEXE I kAT I R S A AE T
YU, 24 NAFLD ] NASH #F &) 3 S Ak ™
P MDA 5 2 ] RS i 32 S0 [ SR R
NF-kB & 25 5C T AL L SR 7 e i JRE 7 1L-6,
IL-1B F1 TNF-ac 3341 . &5 BRI £ T 3% NF-kB,
Fh i F4L 20 IL-6, IL-1B F TNF-o /KF7' . Sirt1 f&
— ol AR Y M S A Y i (NAD) 5 1 g
Sirt1 Af {iff NF-kB V3% 2= Z B Ak , 4 il Ho e s i
PR YD RAE PR 430, B 9 E X NAFLD ()i
43 , M BE 1 A NAFLD 3 g 5 NASH. A fiF 57 &%
JRF B, OCA 5 RSV B H 7 B 14 ) MDA fig 7 3%
T, W T B o AU Ak AR b U AR T RIS BE
Sirt1 #3534l NF-xB #7% , #£7~5 OCA 5 RSV B
FH AT BE 38 1 Sirt1/NF-«kB #1298 /> 1L-6, IL-1B Al
TNF-o 55 S5 73 , FE AR NAFLD 484k 1 33005
JHE R F T RN AR A R X I A 48247

AW 5% 45 B F W], OCA 5 RSV Bt ] 16 ik 3%
NAFLD £ 2L 375 48 A5 (14 [7 B, 7T B 4 S5 R IR TC
AT LDL 7K 3, Ft 5 HDL /K 3, 5 iy 391 A1 G BF 5% 4%
g, AT R, OCA ZERE (K NAFLD %
JFRE 5 /K S5, 1fL 7% LDL A TC F) i , HDL FAAI% , A
A O AL 65 5 0 XU 386 m®) - TC 388 Jin 2> B sh ik
B AY L 75 o0 I 05, PT A Shy v A 000 I 55 XL
B A b 202" ] if HDL R ER AT LDL T it 20 I
BRI BN R 2 ARBIEEE R E ,OCA
5 RSV ECHE 23 T OCA YE g £ FH AT LA U4 95 g
TIIA S, AT B AIE T OCA ¥ i TC it LDL FF

fer  HDL FFAG S 25000 B 1L 45 25 IXURS: o

25 TR, OCA 5 RSV Ik ] nl 42 & i E Ak i
BRE T, I 2 M Sirtt A NF-kB & [ £ ik &
NF-kB {if Ak 38 2D 48 5 ¥ 43- W6 , AT 9k % NAFLD
FEAY N B 4145, BH 1 NAFLD 3 — 28 & J s ik ml i
T IMLIE AN 26 11, B A OCA B FHHE A R I 5
KUK o A BIF 5T 45 % o OCA 5 RSV Bk ¥ 7
NAFLD #4752 50K 4

Sk

[1] Kup&ova V, FedeleSova M, Bulas J, et al. Overview
of the pathogenesis, genetic, and non-invasive clinical,
biochemical, and scoring methods in the assess-
ment of NAFLD[J]. Int J Environ Res Public Health,
2019, 16(19): 3570-3595.

[2] Paik J, Golabi P, Younossi Y, et al. Changes in the
global burden of chronic liver diseases from 2012 to
2017: the growing impact of nonalcoholic fatty liver
disease[J]. Hepatology, 2020, 72(5): 1605-1616.

[3] Eslam M, Newsome PN, Sarin SK, et al. A new defi-
nition for metabolic associated fatty liver disease:
an international expert consensus statement[J]. J
Hepatology, 2020 (73): 202-209.

[4] Xiao J, Wang F, Wong NK, et al. Global liver dis-
ease burdens and research trends: analysis from a
Chinese perspective[J]. J Hepatol, 2019, 71(1): 212-221.

[5] Oshima T, Curric MC, Geller DM, et al. An atrial
peptide is a potent renal vasodilator substance[J].
Circ Res, 1984, 54(5): 612-616.

[6] Rizzo G, Passeri D, De Franco F, et al. Functional
characterization of the semisynthetic bile acid deriv-
ative INT-767, a dual farnesoid X receptor and
TGR5 agonist[J]. Mol Pharmacol, 2010, 78(4): 617-630.

[7]1 Younossi ZM, Ratziu V, Loomba R, et al. Obeticho-
lic acid for the treatment of non-alcoholic steatohep-
atitis: interim analysis from a multicentre, ran-
domised, placebo-normal controlled phase 3 trial[J].
Lancet, 2019, 394(10215): 2184-2196.

[8] Kowdley KV, Jones D, Luketic V, et al. An interna-
tional study evaluating the farnesoid X receptor ago-
nist obeticholic acid as monotherapy in PBC[J/OL].
J Hepatol, 2011, 54: s13 [2021-12-16]. https://doi.org/
10.1016/S01688278(11)60030-5.

[9] Mudaliar S, Henry RR, Sanyal AJ, et al. Efficacy
and safety of the farnesoid X receptor agonist
obeticholic acid in patients with type 2 diabetes and
nonalcoholic fatty liver disease[J]. Gastroenterology,



- 344 - PEBEFS AP RE2022455 A% 3645% 58  Chin J Pharmacol Toxicol, Vol 36, No 5, May 2022

dr

(10]

(1]

(12]

(13]

(14]

[15]

[16]

(17]

2013, 145(3): 574-582.

Kusum S, Geeta C, Yogendra KG. Protective effect
of resveratrol against oxidative stress in middle cere-
bral artery occlusion model of stroke in rats[J]. Life
Sci, 2002, 71(6): 655-665.

Pektas MB, Sadi G, Koca HB, et al. Resveratrol
ameliorates the components of hepatic inflamma-
tion and apoptosis in a rat model of streptozotocin-
induced diabetes[J]. Drug Dev Res, 2016, 77(1): 12-19.
Bullén VV, Abete |, Zulet MA, et al. Urinary resvera-
trol metabolites output: differential associations with
cardiometabolic markers and liver enzymes in
house-dwelling subjects featuring metabolic syndrome
[J/OL]. Molecules, 2020, 25(18): 4340 [2021-12-16].
https://pubmed. ncbi. nim. nih. gov / 32971870. DOI:
10.3390/nolecules2518340.

Carrizzo A, Forle M, Damato A, et al. Antioxidant
effects of resveratrol in cardiovascular, cerebral and
metabolic diseases[J]. Food Chem Toxicol, 2013,
61: 215-226.

Zhang DY, Zhu L, Liu HN, et al. The protective effect
and mechanism of the FXR agonist obeticholic acid
via targeting gut microbiota in non-alcoholic fatty liver
disease[J]. Drug Des Devel Ther, 2019, 5(13): 2249-
2270.

El-Din SH: Sabra AN:, Hammam OA, et al. Pharma-
cological and antioxidant actions of garlic or onion in
non-alcoholic fatty liver disease (NAFLD) in rats[J].
J Egypt Soc Parasitol, 2014, 44(2): 295-308.

Claudia PM, Oliveira AR, Carlos KF, et al. 727 Oxida-
tive stress in NAFLD of morbid obesity patients[J/OL].
Hepatology, 2003 (38): 509 [2021-12-16]. https://doi.
org/10.1016/S0270-9139(03)80769-3.

Pfluger PT, Herranz D, Velasco-Miguel S, et al. Sirt1

(18]

(19]

(20]

(21]

(22]

(23]

(24]

protects against high-fat diet-induced metabolic
damagel[J]. Proc Natl Acad, 2008, 105(28):9793-9798.
Zhang Y, Geng C, Liu X, et al. Celastrol ameliorates
liver metabolic damage caused by a high-fat diet
through Sirt1[J]. Mol Metab, 2017, 6 (1):138-147.
Sung JY, Kim SG, Kim JR, et al. SIRT1 suppresses
cellular senescence and inflammatory cytokine release
in human dermal fibroblasts by promoting the deacety-
lation of NF - kB and activating autophagy[J]. Exp
Gerontol, 2021, 15(150): 111394-111406.

Yeung F, Hoberg JE, Ramsey CS, et al. Modulation
of NF -kB-dependent transcription and cell survival
by the SIRT1 deacetylase[J]. EMBO J, 2004, 23
(12): 2369-2380.

LRHE, M, SR, 55 . B IHRRIKS A3 6T
AT A P B P T /0 BR ) AR WL ). 1L AR R 2
(Shandong Medical Journal),2019, 59(28): 1-6.
Leiherer A, Ulmer H, Muendlein A, et al. Value of total
cholesterol readings earlier versus later in life to predict
cardiovascular risk[J/OL]. EBioMedicine, 2021, (67):
103371 [2021-12-16]. https: //www. ncbe. nim. nih. gov/
pmc / articles / PMC8138461. DOI: 10.1016 / j. ebi-
om.2021.103371.

Lemieux |, Lamarche B, Couillard C, et al. Total cho-
lesterol / HDL cholesterol ratio vs LDL cholesterol/
HDL cholesterol ratio as indices of ischemic heart
disease risk in men: the Quebec cardiovascular
study[J]. Arch Intern Med, 2001, 161(22): 2685-2692.
Soreiia U, Marya M, Aleksey T, et al. Main cardio-
vascular risk factors and HDL rather than LDL and
LP(a) levels predict premature atherosclerotic cardio-
vascular disease in familial hypercholesterolemia
[J/OL]. Atherosclerosis, 2017 (263): €226 [2021-12-16].
https://doi.org/10.1016/j.atherosclerosis.2017.06.737.

Therapeutic effect of obeticholic acid combined with resveratrol
against non-alcoholic fatty liver disease in mice

GAO Chuan'?, YAO Yi-shan?, ZHOU Kui-chen', FU Hai-yang', WANG Jin-zhu?, LIANG Xia-xia®>, WANG Yu®
(1. Department of Clinical Medicine, Jiamusi University, Jiamusi 154007, China; 2. Institute of Pharma-
cology and Toxicology, Academy of Military Medial Sciences, Beijing 100850, China; 3. Department of
Pharmacy, Changzhi Medical College, Changzhi 046000, China)

Abstract: OBJECTIVE To explore the therapeutic effect and mechanism of obeticholic acid (OCA)
combined with resveratrol (RSV) in model mice with non-alcoholic fatty liver disease (NAFLD). METHODS

Forty-two male C57BL/6N mice, except the normal control group, were injected with 1% CCI, by ip
5 mL-kg™ once a week and fed with high-fat diet for four weeks to induce an NAFLD model. The model
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mice were divided into the model group, model+OCA group, model+RSV group and model+OCA+RSV
group, and ig administered with or without OCA 30 mg-kg™ or (and) RSV 30 mg-kg™, once a day, for
28 d. The mice were sacrificed, blood was collected, and the serum was collected by centrifugation.
The liver tissues were collected to calculate the liver index. The pathological changes of the liver tissue
of the mice were observed by HE staining. The serum levels of glutamic pyruvic transaminase (GPT),
glutamic oxaloacetic transaminase (GOT), total cholesterol (TC), triglycerides (TG), low density lipopro-
tein (LDL), high density lipoprotein (HDL), superoxide dismutase (SOD), malondialdehyde (MDA), inter-
leukin-1B (IL-1B), IL-6 and tumor necrosis factor-o (TNF-a) were detected by automatic biochemical
analyzer and detection kits. The protein expression levels of sirtuin 1 (Sirt1), NF-xB and p-NF-«B in liver
tissue were detected by Western blotting. RESULTS Compared with the normal control group, the liver
indexes of model group were increased significantly (P<0.01). Compared with the model group, the
liver indexes of drug treated groups were decreased significantly (P<0.01). Compared with the model+
RSV group, the liver indexes of the model+OCA+RSV group were decreased significantly (P<0.05).
The liver tissue sections of the mice in the model group had a large number of fat vacuoles and inflam-
matory lesions, and a large number of red fat deposits were found via oil red O staining. The levels of
serum GPT, GOT, TC, LDL, MDA, IL-1B and IL-6, the level of TNF-a and the expression and phosphor-
ylation of NF-«kB in liver tissue were significantly increased (P<0.01), while the level of serum HDL and
the expression of Sirt1 in liver tissue were significantly decreased (P<0.05). Compared with the model
group, the liver cells and tissues were normal and there were a few steatotic vacuoles and red fat deposi-
tion decreased in the model+OCA group. Serum GOT, TC, MDA, IL-6 and TNF-« levels were significantly
decreased (P<0.05), GPT, HDL and LDL levels did not change significantly. In the model+RSV group, the
fat droplet vacuoles were reduced significantly, the red lipid droplets were not reduced significantly,
serum TC, LDL, MDA, IL-1B, IL-6 and TNF-« levels and the phosphorylation level of NF-«B in liver tis-
sue were significantly decreased (P<0.05), the expression level of Sirt1 in liver tissue was significantly
increased (P<0.05), but the serum levels of GPT, GOT and HDL were not significantly changed. In the
model+OCA+RSV group, the lipid droplet vacuoles were significantly reduced, so was lipid deposition,
serum levels of GPT, GOT, TC, LDL, MDA, IL-1B, IL-6 and TNF-«, and the expression and phosphory-
lation of liver tissue NF-kB (P<0.01), but serum HDL levels and tissue Sirt1 expression level were sig-
nificantly increased (P<0.01). Compared with the model+ OCA group, the levels of GPT, TC, LDL,
MDA, IL-1B and IL-6 in serum, and phosphorylation of NF-«B in liver tissue were significantly decreased
(P<0.05), but the serum level of HDL was significantly increased (P<0.01) in the model+OCA+RSV
group. Compared with the model+RSV group, the lipid deposition in liver tissue and serum levels of
GPT, GOT and MDA were significantly decreased (P<0.05), but the serum HDL level was significantly
increased (P<0.05) in the model+ OCA+ RSV group. CONCLUSION The combined application of
OCA and RSV can increase the anti-oxidative stress capacity and reduce the inflammatory response by
regulating the expressions of Sirt1 and NF-kB so that the development of NAFLD is inhibited.
Key words: obeticholic acid; non-alcoholic fatty liver; resveratrol; oxidative stress
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