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Effect of bivalirudin on reversing nonalcoholic fatty liver in rats
Ma Na, Fu Nian (Department of Digestive Diseases, Affiliated Hospital of South China University, Hengyang, Hunan Province, 421002,
China)

[ Abstract |  Objective  To investigate the effect of thrombin inhibitor bivalirudin on reversing
nonalcoholic fatty liver disease (NAFLD) in rats. Methods NAFLD rat model was established by feeding
high-fat diet. Liver and serum lipid levels were detected by ELISA. Liver monocyte chemoattractant protein
(MCP-1), CD68, intercellular adhesion molecule-1 (ICAM-1) , macrophage inflammatory protein-2 ( MIP-2) ,
type 1 collagen (COLIA1), matrix metalloproteinase inhibitor-1 ( TIMP-1), and transforming growth factor-
Bl (TGF-B1) mRNA expression levels were detected by RT-PCR. Liver biopsy oil red O staining and HE
staining were performed. Results Bivalirudin could significantly prolong the prothrombin time (P =0.000)
and significantly reduce the levels of CD68 and F4/80 mRNA, MCP-1 mRNA, and liver and serum MCP-1 as
compared to the placebo group (P <0.05). Compared to the placebo group, the serum triglycerides and total
cholesterol in rats of bivalirudin group decreased significantly (P <0.05). What’ s more, bivalirudin could also
significantly reduce expression of a-SMA protein, COLIAl mRNA, and TIMP-1 mRNA (P <0.05).
Conclusion Thrombin inhibitor bivalirudin can reduce macrophage and neutrophil accumulation in the liver,
correct the inflammation of liver cells, reduce serum triglycerides and total cholesterol, and lower the risk of
hepatic fibrosis.
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IR ImmPACT DAB 53 %09 i i 00 & 55 ol B2k TR
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1.7 RNA %% .cDNA & A= 5 8F £ % PCR

K FH TRI Reagent 177 &5, A2 100 mg ¥ &5 (14 JFF A A<
3B RNAGICT g RNA SR 78 5 cDNA S sk R i)
A cDNA HZ A AL 2 P (MCP-1) (CD68 2 ifd 1) 4
431 (intercellular adhesion molecule -1, ICAM-1) | F W 40 g 4
%% 14 -2 ( macrophage inflammatory protein-2, MIP-2) | T % i J5it
% H (collagen, type 1, alpha 1, COL1AL) JLh4: @ 8 H B
il K F--1 (tissue inhibitor of metalloproteinase-1, TIMP-1) 541k
H: K A F-B1 (transforming growth factor 1, TGF-p1) %5 % H
RT-PCR 2B MI5E . DL 18S P2, R 272k X 52l 4%
RIEAT T, 345 LR B mRNA (AR R 5 6

21 ¥ % % R MIP-2 (61 bp): [ 3%: 5'-GAAGTCAT-
AGCCACTCTCAAGG-3’, F Jif: 5'-CTTCCGTTGAGGGACAGC-3';
COLIAT(64 bp) : I-§i#:5'-CATAAAGGGTCATGGTGGCT-3 , F it
5'-TTGAGTCCGTCTTTGCCAG-3";18S (84 bp): I if:5'-CTG-
TAGCCCTGTACTTCATCG-3", T if: 5'-CTACCACATATTCCT-
GACCATCC-3';MIP-2 .COL1A1 A1 18S 5| ¥4 i K HAth PCR 52
I ARG &Y i AR TAE W) TARHOR IS A IR Rl

RT-PCR A ZBCE AN T :SYBR Green 44k} 10 pL. ViS5 9
1 L RS 1 uLdNTP 1 L. Tag B4 2 pL.cDNA 5 plL,
i ddH, 0 2= SHAFUN 50 L,

RSl B AR P95 C 2 min;93 C 1 min, - 56 C
1 min, 3t 40 MER ; £ J5 72 CHEAH 5 min,
1.8 Evmpaforg P itmiadké

P URIFFIERA 8 pum B9) 1 FH T I W 240 2 €5 g v M
MMt BRI U] CD68 1 F4/80 HifAZ% Luy-
endyk %) {77 TR . A7 WS LA AP RE AR B S o A9 )
L R R 4 I 22 S R TR EA T T R A B e € 0
P ZH R P 2 LY 5 B AR 10 A BEATL I 5 A0 B 2R AT
E o
1.9 a-FHEMMHEG L E

AW ILFREYIRL 5 wm @90 R, LS , SR AR R +h 22
g hE . U R bi- T IUILEE 8 (SMA) Bk 6 )5
FHIET 5% WL E M 31 . A2 Tris 8w EhK ik, 3
KA bR IC B R PR G4 30 min f5 A ABC X
71,30 min J5 1A ImmPACT DAB i3 E LW, B & 1 min,
SMA Je & (15 B i B) MetaMorph 3R F A THAE
1.10 MCP-1 #9 ELISA %35

JBCHRe 4 ¥ VR 4 T IEE 4 21 100 mg, 2R ] PBS (& 0. 1% 1Y
Triton X-100 ¥ S S 171 i FIBAE 98 JH400 o 700 R 45 400 ) 20 o8 34T
MM, 4 CELL 1S min, 534 3 000 r/min, £ [ 5T E R
FHZE AR P R & (Bio-Rad, 56 [H) 52 s FFIEZL2UH
L7 MCP-1 ¥ B 5% Y ELISA U] & ( L ifg A= T A9 TR A
R 55 A B2 W) ) W
1,11 %349

EREHER A 2 £5 RR,2 A ISR RO BT ¢ K5
AT HEWT , A 507K T 0 =0. 05,

2 #R

2.1 JEM AT B L

MAMEFEEE 8 J&FF fiy , K B 2 I AT B 10 109 il R, I 400
PIRT LA B 5 26 12 JERE, BAEE T R 1/3 F N
RCR NG ; MR 2 14 JAB A5 S50RCR DR 7 9 40 e 35 ) 2/3 &2
55 15 A, BT A0 NG IR A B A, B A 2 N R B 2, IE
R BUAFAEIC LA A5k 487 < AR TR T B A A A AR T A
.
2.2 AR S ARSI KRR o Bl R B IR] 64 % v

FOAR A R 4 R R0 8 1 TS Is) [R) A (45. 22 5,79 ) s, &2 it
TR 2 A B I TR 1] A (28. 39 +1.36) s, ZE X RIHY « K
96,2 20 1% 5 i I DR R LA ST 25 e (1= 12.397, P =
0.000) , $7 b AR 5 2 1T LA W 8 A0E < 968 i g D5 i ]
2.3 AR B R AR BT R ST IR KPR A 6 F e

CD68 J¢ F4/80 > 2 Fi LA A 314 1 E Wi 41 M e £ 3L H,
£ RT-PCR #fi5E , o AR5 5 ml LB 2 F& Al CD68 J F4/80 mRNA
HIERE, SRERAMLL, 25 HAGIH¥E L (P<0.05), [t
5 5 ] B G5 R AIE MCP-1 mRNA 7K AL & 1M 5% MCP-1 7K
SRR AR s 2 R SRR T I 2 A SRR 400 i g i A
PERRRE AR . AW 45 SR o, L AR % 2 38 0] ] i3 [ ICAM-1
A1 MIP-2 mRNA (335K dRde 5 b Ak s e 20 0K B JHF A 40
g R A0 M BEUR TS . WA 1, Ak, SR SR R
PR AT, AR e (0. 71 £0.15) 43, I 20 (1. 69 =
0.40) 4y, ZRAEAGI#E L (1=7.512, P=0.000) , & H
s R R JRE AL B s, DL 5 SRR « b fk S 2
AT LA S50 R 105 PR U I 19 5 Mk B, A 3580338 26 s v I
U A R PR S o

A 1 AT, 5 22 B A B, EAR A R 2 T A A
WA ORI B R /0N, B0 55 , 3 B I 0 SR N R
PRI R REAIG , X 5 LR Es R —3
2.4 YoAX B RS B AT KR e g BRI g B M 64

EAC)

S 3 % Y B R R B A TR AT O Yt N AT K i 785
B H St =g AR AT R I, P 2 R, SR R4l
AL, PR o 2B W70 W S5 e, JHF AU 400 e P i JB 421 6, X3
T ARGR /N B AR TR R L AR 2 2l R BN IE B ot 2R AR
55, BRI AR AT Fr i 5 3% 2 S5 W < SHFIDE 09 B e = R LRI
B K- 7E L AR S A A Z R AR R g =2 F
(P>0.05) DL F45 R 200 4 R FH 265 b 3, Eb AR e
SR RR I A MAT WL AE (AR R B B . 3R 2 255150
B 7R ¢ FO AR s 2 R BRI TR S = R A A s L 2 Jt ) 2
BREE(P<0.05) , LRGSR FH: otk & A &0 5 A8 i
FFARC BT H-3th = 1 S IR RS B T 8, TRD e, ) B g AR AR
JFF R BRI 3 H¥ol =R A I 0 e ) i, S S 40 A U AR R
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®1 EEAEX2 AREMFRRBXEEETF mRNA RiZKFER MCP-1 KFHHM (x£5)

205 CD68 mRNA F4/80 mRNA ICAM-1 mRNA MIP-2 mRNA MCP-1 mRNA HFRE MCP-1 1L MCP-1
(pg/mg) (pg/mlL)
LRIFIA 7.52 +0.87 5.13 £0.79 3.47 £0.67 30.27 £7.39 20.39 £4.59 0.011 +0.008 20.88 +3.21
ks s 41 4.03 £0.34 1.88+0.23 2.03+0.32 12.26 +3.28 5.39 +2.44 0.005 0. 006 12.37 +2.44
¢ 2.762 6.091 2.967 3.464 5.689 2.677 4.423
P 0.022 0. 000 0.016 0.007 0. 000 0.025 0.002
3 itig

A ZREF B bR S T
1 2 AKBIFIEALRFREFTH (HE x200)

AR 2H;B. lib’fi)s' i
E2 4FAAHNEERBRAMILESEAAXRFREMHALMI O
FEWE  (x200)

R2 HKRAEX2 ARBMHRFRRILAEKFHZME (x£s)

g WERERT JHFHE AR L EAE
“HE(mg/g) —“WE(mg/dL) [EEE(mg/g) [EEE(mg/dL)
3 eilEil 47.22+5.79 200.88 +47.23 8.27£0.74 837.29 +32.78
FARS 4l 36.32+4.03 121.33+26.79 9.03 £0.89 513.87 £20.11
' 2.209 5.661 0.259 3.236
P 0.073 0. 000 0.801 0.010

2.5 AR B AR I AT R ST E AT A 6 Rvh

F3 02 AR a-SMA K 1 335KV KT IELT 2t Ak 5L
mRNA 3K 7K 7 (1 A, 45 5 7« Lo AR a2 T LB B 1K
a-SMAZE 132351 COL1Al mRNA TIMP-1 mRNA ik, 5% 5
R, 25 A G2 L (P <0.05) ;2 AW IFEA .
TGF-BI mRNA Fik/KF-2F TG4 L (P >0.05), 4
PRI Lo s vl LAREAR AR 1 A BRUA) P IUE 47 2 Ak A= P s
MR

®3 EAEX2 AR RRATRETELAZNIE (v 25)

| Eﬁc‘ﬁ-‘ﬁﬁ a-SMA COLIAL TIMP-1 TGF-g1
(fftEAstl)  (fftEEtl) mRNA mRNA mRNA
BRI 2L 1.48£0.49 5.89+1.06 5.66+2.47 22.46+6.87 1.56+0.22
HeAl s 4l 1.32£0.38  2.410.87 2.11+1.82 11.34+7.98 1.23£0.18
' 2.200 5.461 3.503 6.003 1.360
P 0.075 0. 000 0.007 0. 000 0.207

LIRS i 31 S e 0 A G R R S WA AW AR
BRI EE MRS BUEA G . (HA2, HET A IR, 26
RLA A5 DA A < 12 B I R A Y ek 2 S5 AR 25 5 1
TV SR RS T M 0 T e B R T AR 4 R AR
IFFE A 52 ] P e IR TR T S B0 LA A A4 B Al
IS e E R SRR UE STIE T3 3] Dl N R i )
R BB Y B AT O L T 1 550 (el e ) Y AR B
473 B S5 ot T 10 ) 500 6T B M DR B ) 400 B S 8 N g 7
AEVERYSZ I, S ARTRT VR 07 I A E IR YT I %o
SIATEE IR < B 1 ) LA R AT LA R A
il i 7 PSS 28 R sl T 4 L ) 58 P 2 7, 398 %% 1 g K 1
() T i FH AR TR T A A AR SC B PR i 3k K K-, 2541
WFSEHEI < B LG 52 0y N R e A5 5 e e B 1Y) K
J& AT AEAR KRR BE b il AR ORGP J M JHF 1% &, 7 ik
Aol R i AR S B A AR

TEFR IR AT B 7 vh 15 B A 1 I 22 1 T e Sy
AR A5 M B8 W5 M BT 48 ( nonalcoholic steatohepatitis ,
NASH) , 125 B ZH 25 B2 e fE 2 30 g B 7™ i 8 0
A M S ERFEAE P . (HICIR & NAFLD 3£ /& NASH,
HAE R RGBT RIEMN S5, NAFLD (3 1k
PN, Bk A 18 R AR A BT AR SF-32%35 , 491 4n : MCP-1
F-EE T RE L Wk 4 Y 2R AR 3 I 40, X 2 AR T i
JRAAAT AT bR E AR AR, R RS RY f rh
P 2 L SR AL 1 W S, R 1) A B I T A
JRLR L et 20 s 3 380 A 7 S5 o T R A
K, IF T REE Al NAFLD % Ji 2l NASH., 5 ifin /it 17 i 551
PR e BN 1 AP RS P B U7 T 98 i 2ok 2 1 O B A
5, LA 0 4 R b PRk 20 A T Y SRR
X SR Ho AR 28 A ROl NAFLD K B JIE 48 43 19 5¢
HEHLH

fL4E MCP-1 FEIN B RAEAT BTk =, w] LABH i 3t
ReEAPRASE AR A BRUT 240 B 1) i D5 8 1k, 3 264 B 7E NAFLD
[ NASH 3 9 b fit b R B A (1) 4 R,
FoA P 5 20 K B MCP-1 mRNA FIER 1 4 35 B 1 e
o A, ShoRAT R A A HC A O 1l A8 1% B2 1



535 HEE 24 1 B, = E BE K ¥ % Vol. 35, No. 24
2013 4E 12 A 30 H J Third Mil Med Univ Dec. 30 2013 2675

o5 IRV R 22, 9110 < I 375 MICP-1 /K SF- (i 38 75 | v IR o
HUAE | ¥ H i =8 HLAE 55 , 76 bE Ao 5 20 K B W A e
A g AT 70 28 A M T K ST (9 L A S
Wit EIRBFTE L AR A - BRI TR T Sh ik
SR RERE AL Al BEJE AT AR A T 5 o

XFHELE NAFLD fSF 5, MM 4 MU 58
REARZS P b 1 20 g A0 38 e ol 2 I A A o EE DL
B, n] BEBATG AT D RE , IS AR A R A7 44 AL A 2
Rl ARBFTE AT SR S « MO i T L R A
JIFRE AR A 5 AL B A ) 22 i) o-SMA 3R H Y&
i, [ AT AR AR T i s F1 (COLTAT ) 3 ot <
J B AR 857 -1 (TIMP-1) 2 b 2 A AL AH G2 [H 9 3
I8 5 (EL RGP R AR 2 R 4 4 I s B L TGF-B
mRNA RROKPIFRGE 726 57, BRE A EIF
BEA i 55 NAFLD Prfy (P 4EAL A oG IN 1. B
BIFFE 45 SR - B I P 400 41 79 LG A T RE J i By 1k
JFPREE S AR A B 4 30D 3 AL TR I T NAFLD 835 JTF A
LR Al i AU

%L%L,&%mﬁﬁﬁﬂﬁﬂfiﬂfrﬁﬁz/ﬁ%%‘,@?ﬁﬁé
AE JTFREAL JTFEF A4EAL A5, B B AT VE T B i A
) 70 A3 T LAt o AR AR P e 4 A b P 240
JIFRE AR SR 4R, 24 TE I 0 B ) SRR S, e AR ot 5 H- ik
= IR JIEL T e £ AT AR — AR B AR TP A 2T
HEAL AU

SE 3k
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