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ok, RAEL ik ENL kR LR ORL ERMS, R R ALE, T (400010  pe, Pk BERE K2 bt
JB A BB AL PIRL ;400016 TR, B BERI KSR A AR E IR B

(WE] HMY IR RD = IR IR &5 3 BT MR U P 2 R BRI AR AL i VE L LA B 98 38 IR 36 22 1M
TEACEFTE A BRI A B R RKP 52 . Tk # 40 HAERRIEM: Sprague Dawley (SD) K RUE MM FE 1 S,
REAILS Jy IE 8 X FRAL (NC 4, IR + A K ) AV (HC 4, R + AR K S ) (259 %t J4 [ NF
A, EERE + R 3.6 mg/ (kg - ) WEE JRZGY T W4 HF 40, SR RE + #8325 H 3.6 mg/ (kg - D) HEF ], 84
10 H, WEFF 24 JA 5 ARBE 46 DN A 20 BT TG 2 (ALT) (A8 % 2l (AST) | H il =g (wiglycerides, TG) IR0 g 1
i (low-density lipoprotein, LDL) F%4k 4 4 K F-B ( transforming growth factor-g, TGF-B) 1% A Jii fi¢ ( hyaluronic acid, HA)  J#
F AR R 09 M KT, A 2K R T 208 R AR R mRNA ACF L) R A 200 SR B 1 (collagen) T 2 3%
FIPEE S, 559 5 HC 41 (ALT:91.30 +30.71;TG:2.25 +0.31;LDL;1.53 +0. 31 ; TGF-B;125. 95 +8. 23 ; HA; 165. 72
£29. 13,982 .130. 61 £35. 56 J5HE2.5. 97 +2. 19) 4t , HF 41 10L3% ALT(50.20 12,13, P <0.05) .TG(1.09 +0. 34,
P<0.01) .LDL(1.16 +0.13, P <0.05) TGF-B(72.55 +23.2, P <0.01) \HA(90.13 +27.42, P <0.01) 2 (31.74 +
36.35, P <0.05) /K- FHFEAR, BRI R (21. 60 +8.43, P <0.01) KV 3 F i s BRI 2L UM AR R R mRNA /K 3% 7+
75, M98 2R ) mRNA ZKP AR TE 18 2 7 L (P >0.05) ;s IFZHZ collagen 1 45 11335 i B AR (P <0. 05 ) 5 i35 | Ge i 42 i
NIRRT AZPE AAE B AL QAL . 850 AR5 R T BRI IV 9% 3R K, IR ARIBE R 14 1ML 7K - FHAE P
U7 2 A e PR e 3k, X TR A AR s P T 5 R B LA DRI AN I 27 AR o

(SRR ] AR AR TENS WP 2 s T 2T Al 3R 5 IR IR R
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Effects and mechanism of fosinopril on hepatic fibrosis in rats with nonalcoholic

steatohepatitis

Liu Bo', Wu Xiaoling', Zhang Xia', Zhang Wei', Wu Rong', Xiao Xiaoqiu’, Zhang Feng', Zhou Huamei', Wang
Lulu' (' Department of Gastroenterology, Second Affiliated Hospital, Chongging Medical University, Chongging, 400010; >College of Life
Sciences, Chongging Medical University, Chongging, 400016, China)

[ Abstract | Objective To investigate the effects of fosinopril on hepatic fibrosis, plasma levels of lep-
tin and adiponectin and their mRNA expression in white adipose tissues in rats with nonalcoholic steatohepatitis
induced by high-fat diet (HFD). Methods A total of 40 health male Sprague Dawley (SD) rats were fed with
normal feed for 1 week to adapt to vivarium conditions, and then were randomized into four experimental groups
(n=10): a NC group (normal feed and normal saline by gavage), a HC group ( HFD and normal saline by
gavage) , a NF group (normal feed and fosinopril 3. 6 mg/keg body weight/day by gavage) and a HF group
(HFD and fosinopril 3. 6 mg/kg body weight/day by gavage). All the rats were sacrificed after fed for 24
weeks. The serum levels of alanine aminotransferase ( ALT) , aspartate aminotransferase ( AST) , triglycerides
(TG) , low-density lipoprotein (LDL) , transforming growth factor-g (TGF-B), hyaluronic acid (HA) , leptin
and adiponectin were determined. The mRNA expression of leptin and adiponectin in white adipose tissues, col-
lagen I expression in hepatic tissues and histological changes were measured and compared among the four
groups. Results As compared with the HC group (ALT; 91.30 £30.71; TG, 2.25 +0.31; LDL; 1.53 +
0.31; TGF-B: 125.95 +£8.23; HA: 165. 72 £29. 13; leptin: 130. 61 £35. 56 and adiponectin 5. 97 =
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2.19), the serum levels of ALT (50.20 £12.13, P<0.05), TG (1.09 £0.34, P<0.01), ILDL (1.16 =
0.13, P<0.05), TGF-B (72.55 +23.2, P<0.01), HA (90.13 £27.42, P<0.01) and leptin (31.74 +
36.35, P <0.05) and hepatic collagen I expression (P <0.05) in the HF group were significantly reduced by

fosinopril,, but the serum level of adiponectin was elevated (21.60 £8.43, P <0.01). The adiponectin mRNA

expression in white adipose tissues was significantly higher in the HF group than in the HC group (P <0.001),

whereas the leptin mRNA expression was not affected ( P >0.05). The liver lobular inflammation score and he-

patic fibrosis stage were lessened in the HF group as compared with the HC group. Conclusion

Fosinopril

may prevent hepatic fibrosis in rats with nonalcoholic steatohepatitis by reducing the serum level of leptin and ele-

vating the serum level of adiponectin and its mRNA expression in white adipose tissues.
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ARV RS 4 B Wi P AT 4 ( nonalcoholic steatohepatitis,
NASH) E 8" 12 A A s UM RE Ak 0 3 2 PR 3R, O
FUSR T AR AR D A2 R LAAL , A SAE LT 4EAL
UTAERSE A B, 2 h IR 5 5 i i s PR 3R
NG 2 X JF 27 i Ak 3 30 L A7 42 33 Anm sl £
1A B 5K 2K 54 0 i 41 ) 551 ( angiotensin converting enz-
ume inhibitor, ACED) W] gkt 36 IF£F 446" o 7EFRATHY R
BT B, ACEL al T 2 RO PR K BUBY I 5 i
B3 IR H Weisinger %' il T ACEL 7] 5 2
RUE DRI /IS BLILTE IR R /K P R 2R K- AR
ACEL Xt NASH JF£F 44k i VR FH DL K k8 3R Fn iR Ik 3R
FUSE R /0 WA IE o AS WIS R o i R A A R B
NASH #2813 ACET 4 3 5 ) 25 ) 1 1, 46 0 2R
FHRIR R L35 K- FE 74120 mRNA RikKF, B1E
PRI ACET X NASH JIF£F 4L i FH B bl o

1 S

L1 ZHptelist

HEE TR (58 ) W T 28 e 52 52 i 2456 PR WD, & i
KRE(15% BT +2% RH [E 8 + 83% L ikl ) W B b #3073 5
SRS BR S R B R R R R L s O B
1.2 Zishihh o

18 JC 4 78 9 JRAA (specific pathogen free, SPF ) 2 it B¢ i
4 Sprague Dawley (SD) JC i 40 H & F & (130 £10) ¢, #t =
SCXK (i )2007-0001 , y i PR EE R RS2 5 gh ) o 42 4. K
BRI SR T SPF PREE fHIR (22 +2) °C, WIRE 4 12 h, { f ZEE A
Ko IENMERFE 1SS BENL Y 4 4L, B2 10 H TR E X IR
Y1 :NC 4, FHE IR + AR B KRE B BRI HC 21, S ARk
+AEERER K TE B 25 6 B4 . NF 41, 3% AR + 4 20 % )
3.6 mg/ (kg - )FEF ;YW T WL HF 4, SRR E + Wi
H3.6 mg/ (kg - d) H#EF
1.3 ARARKAAR

24 JRAMFEITA Ko 2% I b 2240 AR Js bk, SR 0

M IF A MIE o WCTE M US4 I 20 2B R 52 iR i 2
U T, 502 13,1 BT 10% H6 2R B Mo [ 22 ) 4 A1 W
PR 1 AR ARE AT, 1T RT-PCR A6

1.4 AAesraarml e

LY 45 9 5% B R (ALT) 4% B 4 g (AST) | H o = g
(TG) 1= % BEHHE 11 (HDL) FII %5 B i85 11 (LDL) 7K F- R AR
i) & (Olympus ) |, 38 5 A= £k A 3173 BT AL ( Olympus ) FEATIIE
1.5 hiFsEKET-B EWRE ZEPEKE

mE

JH B A 28 W BN 78 7% ( enzyme-linked immuno sorbent as-
say, ELISA ) M %2 IfL 3% #% 1k 4= 4 A F-B ( transforming growth fac-
tor-B,TGF-B) (R&D, USA), i& M Jii fi? ( hyaluronic acid, HA)
(myhiosource, USA ), 48 Z ( biosource, USA) Ffi§ BX 2 ( bio-
source, USA) ¥R AE . J™#&4% B ELISA 050 G UL T4 7484k .
1.6 UL REAFTEE

H 18 28 5 1 20 U o5 A 5 D) R, 43 RO ARG B AL
(HE) By a1 Masson H4 €4, S0 58 T WA 40 A 15 42 14 | R4
B EREEAE R AP A, FEVESYE O
1.7 RT-PCR 4 & & fig B3 40 222 7 F= 5 B % mRNA

EF &

5 18 Trizol i ( K3% TaKaRa 2] ) 135 B 5 B €4 5 105
EHZLE RNA, JF 43 30 5 ok 5 AN i i 55y ¢ DNA (R TaKa-
Ra A7) o cDNA B fE Tag DNA 5 (K i% TaKaRa 22 7))
fEfL T AT PCR 1S . SR AR E 5 Wt g AEY) TRA
BRAFIGIK. %K. [ 5'-CTGTCCTATGTTCAAGCTGTGC-3',
i 5'-AAGCTGGTGAGGATCTGTTGAT-3' ; 8 Ik 22 [ 7 5'-
CAATGTTCCCATTCGCTTTACT-3' T i 5'-TGCATAGAGTCCAT-
TGTTGTCC-3' ;N2 B-actin 5|¥ ( f1 K i% TaKaRa 23 &) F ) L
i# 5'- CCTGAAGTACCCCATTGAACAC-3’, i 5'-CTCATTGC-
CGATAGTGATGACC-3', 847143 2 221 301 .562 bp, "
1241 Hg .94 °C TR 4 min, 94 °C 7254 30 s, 38 KR JE 60 C
30 5,72 °C #EfH 45 s, JEFR 38 ¥, 72 CHEH S min, PCR =4
10 wl7E 2% HUISHEEEI E ATk . R Bio-Rad BEBE MR /3
Br R GEA H A7, Quantity one 3 AR (I Fit ik 14T 64 27
MR EE(H . THREREARLS HWEER 5 S B-actin Z57 0% B K
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#®1 &KAXRK ALT AST TG LDL TGF-B HA EHRFIEKEMMBKE (n=10, x£s)

24 5 ALT (IU/L) AST (1U/L) TG (mmol/L) LDL ( mmol/L) TGF-B (ng/mL) HA (ng/ml) HE (pg/ml) BB (ng/ml)
NC 21 34.30 £5.93 128.20 £52.24 1.12 £0.21 0.43 £0.11 59.78 £12.82 76.58 £14.77 68.16 £13.96 20.78 £7.58

HC 41 91.30 £30.71*  153.40 +47.71 2.25+0.31" 1.53 £0.31P 125.95 +8.23" 165.72 £29.13>  130.61 +35.562 5.97 £2.19*
NF 24 35.70 £5.03 101.20 £21.51 1.30+0.23 0.30+0.10 65.11 £47.94 71.35 £22.63 34.94 £47.50 21.21 £11.19
HF 2 50.20 £12.13¢  127.90 +28.61 1.09 +0. 344 1.16 £0.13¢ 72.55 +23.254 90. 13 +27.424 31.74 £36.35¢ 21.60 +8.434

a:P<0.05, b:P<0.01,5 NC 281b4%; ¢:P <0.05, d:P<0.01,%5 HC 22rt4

Bl SHRRAFAKAREFEHE (x100)

LG, AT S BRI 14 1) E (9 R R A AR ) 3Rk
1.8 Western blot # | AT 28 2% fix J& % & (collagen) |
EOF &

F MEZH 20 RIPA 24 (A 28 56, db it Ud B B JE BUF 4121
MM, BCA BP0 & (B &, Jb ) W E &
W, B 100 CAE M 5 min J5, 4T SDS-PAGE Hik, S FLE A
FERE S 80 g, {B4% . TBST BCE Y 5% AT 2= iR = 1 h
JE9% & — Pi (collagen I :1 wg/ml, Chondrex, USA; GAPDH.
1:1 000, ¥R AL ) A =Bt ( BRAR o 401k 9 8 b 1 Ll =F Bt B
IgG:1:5 000, IR o ECL(HLEEAY, ) o, Wi
9, JH Quantity one 437 5% (1 K LA, IFAE collagen T 55
GAPDH 57 JK FEAE 1 LA, W00 B 2R 1 AAE R Rk 1
1.9 “%itsan

AR, x + s TR B L4 8] LLE A A SPSS 13.0 SiitHk
AT R 2407, 4 5 R HOLSD K 5 (7 2 57) M
Dunnett’ s T3 #5565 (77 2Z2A5F) 5

2 HR
2.1 &KX R ik ALT AST TG LDL TGF-B HA
A AR TR A A 8 AR

HC 20K B3 ALT(P <0.05) \TG(P <0.01) LDL(P <
0.01) TGF-B(P <0.01) F1 HA(P <0.01) & F NC 41, NF
YA BUMLE ALT TG LDL  TGF-p F1 HA 5 NC 4 W45 6 i 2%
Z5(P>0.05), HF 1 KR M ALT(P <0.05) TG (P <
0.01) .LDL(P <0.05) .TGF-B(P <0.01) #l HA(P <0.01) i 3
fIXT HC 4, SAHIME AST 27 LA EL(P>0.05), |
1,

5 NC A, HC 241k Bl i 98 K B % T (P <0.05)
MR PR (P <0.05) . NF 21 K R 8 3 AR e =
HNCHIKRTERERR(P>0.05), 5 HC AL, HF Hifl
TR WEREAN(P <0.05) , MiBRIEE B EF = (P <0.01),
2.2 JF#n 4 HE #= Masson 3 & B %4

K U BT HLAG A5 S P43 DLl 1 AR 2, 5 NC 414
b, HC g R BRUF AT MR 5 A8 M L R AE R SR A8 4 4 1k
T BETHE (P <0.05) 1 NF HIEEE2R(P>0.05), 5
HC A L, HE ZH 20 A i 105 28 1 | 4% i ¥ T R 2 AL 72 B i
EIEAL(P <0.05) , MAFRHEA TR EZR(P>0.05),

R2 BAKXBIRFEFTES (4, n=10,x%s)
B IRBERE(0 ~3)  JERE(0 ~3)  AEREEE(0 ~2) LF4ELITAN0 ~6)

NC 41 0.00 +0.00 0.25£0.35 0.00 £0.00 0.00 +0.00
HC 20 2.85 +0.24% 2.25 +0.63% 0.75 +0.59° 3.80 £0.76%
NF 21 0.00 +0.00 0.35 £0.41 0.00 £0.00 0.00 +0.00
HF 41 1.40 £0. 520 1.20 +0.26" 0.40 +0.39 2.05 +0. 60"

a;P<0.05,5 NC 283t4;b: P <0.05,5 HC 2814k

2.3 MR A EBEE mRNA Kk

LR R 2H 2098 R RIIR IR 3R mRNA 3358 1 i 2s UL &
2, 5 NC 4 8, HC 498 R mRNA £k E T4 (P <0.05) ,
JEBR R R IL FE ML (P <0.05) , 1M NF 418 R A FH R mRNA
RIEH TR EZF(P>0.05), 5 HC A ILEK, HF AR E
mRNA Kk B THR (P <0.05) , M % mRNA Kk 7000
ZEN(P>0.05),
2.4 JFLAZ collagen | & & & A

Western blot £ 245 5 (K 3) #2/5: 5 NC 4 He %, HC 26
collagen [ & I FREM B F+HE (P <0.01) ,NF 4 collagen 1 &5 [



5 34 B41 16 1)
2012 4F 8 30 H

= K BEORK ¥ ¥ W
J Third Mil Med Univ

Vol. 34, No. 16
Aug. 30 2012 1649

TR LR TG (P >0.05) ;55 HC 4 [L48, HF 41 colla-
gen | FEEIFRB W FFEAL(P <0.05)

M 1 2 3 4

1 000 bp—

700 bp—
. «—B-actin(562 bp)
500 bp—
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300 bp—

200 bp— —JE (221 bp)
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A 05k
0.3F
a
02}
0.1F
0 1 1 1 @
HC NF

NC HF
A:RT-PCR #ml 25 %  M.DNA #7f;1; NC 832 HC #4833 NF 41,
4.HF 41;B. F 254 a: P<0.05,5 NC4i;bh: P<0.05,5
HC a1t 4z
B2 EEMEERE mRNA EZEXKRABRKEHEAAFHRIE

W bR

oS
o
~

1 2 3 4
T <G APDH(36x10°)

S <—collagen | (130x10°) @
1.2
1.0

0.8

a
i b
0.6
04
0 | | 1
NC HC NF HF

A :Western blot #m #5R 1. NC #8;2; HC #48;3; NF 48;4.HF 48,
B:¥Z %454 a:P<0.01,5NCi%E;b: P<0.05,5 HC 21
roix

LEROE PN

3 collagen IRHERAKRRIFHEADIRIL

3 g

AR RS 1 B 5 14 AT ( non-alcoholic fatty liver dis-
ease, NAFLD) & iUy H 1ij 42 35K 1 22 14 2\ e ft B )
Z— TR ORI R
PR T LA A B 10 M L A RS 1 B R S R
(nonalcoholic steatohepatitis, NASH) | IT-£F 4 £k F1 T figi
o Hrh NASH J2& NAFLD [ i g # v — > d 2By
B, AT A i F R 3R L2 U 3R A
5 2R ML B 5 A M  RAEFNZF4Edb . PRI, 78 NASH iy
IR X SR AT Ak 5 ] AR

Xu %538 35 25 5 TR 2 (10% R + 2% AL Bt +
88% L kL) BT 1 SD KL NASH &84, Jf H.
7 24 JJE B R R A T 4efb R, B TFERL
FIC NN JE NAFLD &SRR FER K 2R Z— , Aot
e TR RTBC 7 38 I 5% (k. R 24 JA S, &

RIRE MR IR R BUMYE ALT TG \LDL A1 HA B & T
HEE R EMSR . I BT 2UR A5 &I, F i
REMRFRH K BEA W3 I 20 A 105 22 P L R AE R
] RIREAR DL R AT 44k, A T NASH 74k
TEAA

1L %5 %5 5K 2% %% 0 [ ( angiotensin converting enz-
ume, ACE) &% % Ifi % % 7K & R 4t (renin-angiotensin
system, RAS) 28 BLiR 4% (1 OC S, RRAE ifF 1 A B9k R
(Ang) T ¥4z i Ang I, AngIE J5 5 |2 L8 W 4
AT AE RIZLT AR F 2 AR YPE R . ACEL Bl
il ACE FYAE T, ARG IR b 702 07 FH T 8 1l L O
THRE L O JUEE AL FIOWE RTS8 , TR O3 R rh o ik
Ea Ang 1135 T 09 108 AR | A A A2 £F 4E Ak i A
FH' . ARBISE ACEL 2454 2 3 A A% 8 1K 0 g
W%k BUILYS ALT TG .LDL.TGF-B1 . HA /K%, ) J
FEARF LU AR T B9RIA, el IR 5 728 1 F0 48
2, AR AL FR R, % NASH HA PR R er 4 ik
BIFEF . AT R 450 A 2 B 5 3 A U e Ak
e S BT £F 4E At BAT S

BV RS2 IR 7 2 26 1A 3 W 1Y), AN 3 WA 1
T A R R B Ak 45 E IR 22 k73, BR T 4 i
2 AE BRTIRRAD , B UF S8 -5 AL BEAH GBS AT 56, N
e U Bk RERE AL AN 2 BRI . BB A BN,
JR DT PR -4 - o AR AR R, ZE 548 S i e v 49
R, T8 T 21 2 Ak R AR v 2 45 AR i 0 i AR
FMY o 98 LTR384 0 S 36 b 26 B B AT A

=g
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HFLTFAEAL B T, 26 NASH sl 2 JFRE fL 5 3% i BF 5 v
R B, FCI 8 2K TRz ik . M
J, ML 106 2 K -7 NASH (25 P oy B A1, T
I 2 A TR 0506 5 St AR P R B T A T AT 27 AL B
Y FIIRTE KB (9 SE B W7 A 8E L AR5 v
NASH #5072 K B8 22 1) 1035 AN i 20141 mRNA 7K F
TR 5 TL i, TR 2 1 1L AR D 4140 mRNA /K 7
B 5 AT

TGF- & 75 AT 240 M7 45 3 4 7 v BT 3 A 14, S AT
R AN ML (HSC) A 77 e R 1 i R SR Y. T
HSC 55 I A 2, T 43 TGF-B (¥4 FH R i e
JEE T A3k, T RS 166 2538 ik 40 ) Smad2 3k 55
TGF-B (R4 (VEH" . Ang T W] 38 5 ERK1/2 4t
AR SR 2 A A BRI RR R, 38 T AR ARG 1ML 05 I 2% 7K
L AHESE ACET 45 5 35 1) 3 1 40 ) ACE T el 2>
Ang T AE 1, W MUK 1L 375 982 22 /K 7 R T 125 B 6 22 1ML 375 7K
PIRG4S 263K KT, AT W55 TGF-B I A A
JEUE T 5, SR B T LT 4R Ak B

AN , ACET A5 3% F RERE AR NASH fEITT 44k K
R ML IE AT, (HAS BE BRI 17 4 2098 2 B mRNA
K5 BE [ B TH 5 R I 2 0L 3 K ST RS I 2 41 B
mRNAZK- . —J5 T 48 2 5 A 0] B3 i 90 6 Ang 11 A=
i, T Ang T1 X 988 22 430 64 012 45 A7 A0 % i 6
LAV T, 5230 X8 22 R IR 2 Y
5T R B (S g0 h ek 7E g
SURANN, vk g 17 UL P IR 2EL 4 8 286 s 4 th A
SRR AR T S AR S 2 R R R MR i 17 4L U &
mRNA [ F35 , 5T R AR L T 98 257K F- , 8035 46 3 3 )
T R FC A2 2B 200 28 22 4000, DT S 97 i 37
92K

25 PR, R R B R I NASH kBl i 2
K-, b VA RS T 25 00 3 K O Al mRNA 3 3K 5 i il 3%
NASH U Ji 10 28 4 1 56 95 , 90 28 T 2F 24k AL 1
T AR 7 FH T Bl 3 sk VA 15 R 0 ok e B, K
NASH (IR I7 $2 1 708 i SE 30 AR 3, i — 20 583 1
ACEL 4t P AL BV FIRLEL . (EAS— 3002, 15 UG
(RORFFSE Hh , T L) 5 DR T 2 1) J 1 8 15 K B ACE 119
Pk K, G ARSI AN BB 9T, TR A MR ) ACEL
ST 5 R - f 98145 Fn e NASH BFF 24k i 7 1 K2 AL
8

SE Lk
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