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: , , : , and Masson’s trichrome staining to assess the = %% % #
309 10%(())(;(;91 degree of liver fibrosis and immunohistochem- ’
- 309 istry to determine the level of a-smooth muscle ’
100091 Jo0 actin (a-SMA), the other was used for real-time
’ _ ’ ' reverse transcription-polymerase chain reaction ;
» No. 30800509 to detect the expression of GABA B receptor, ’
_ a-SMA, transforming growth factor-f (TGF-B),
E collagen I and collagen III mRNAs.
‘ 30’9100091’ 1 RESULTS: The expression levels of a-SMA,
shibingyi@medmail.com.cn TGEF-B, collagen I, collagen III and GABA(B)
: 010:‘2%%797_501ng5 : 010:'2%%27_501;3?2 8 receptor mRNAs in liver fibrosis at we?k 7 in-
- 2009-08-03 - 2009-09-08 creased 19.2, 2.1, 37.5, 183.5 and 116.2 times as
much as those at week 6, respectively. At week
6, the expression level of GABA(B) receptor in
Expression of y-aminobutyric the liver in rats with liver fibrosis was reduced
acid B receptor in carbon by two times when compared with that in nor-
tetrachloride-induced liver mal control rats. At week 12 when pseudolobule
fibrosis in rats formed, the expression levels of a-SMA and
collagen I mRNAs increased 21.6 and 20.6 times
Wen-Mei Fan, Bing-Yi Shi, Xi-Hui Ma, Hong-Shan Wei, ~ as much as those at week 6, respectively, while
Li Li, Yong Han, Xiu-Yun He those of TGF-B and collagen III mRNAs showed
no obvious changes. The expression levels of
Wen-Mei Fan, Bing-Yi Shi, Xi-Hui Ma, Yong Han, Xiu- these genes at other time points were almost un-
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Abstract Fan WM, Shi BY, Ma XH, Wei HS, Li L, Han Y, He XY.
AIM: To investigate the expression of  Expression of y-aminobutyric acid B receptor in carbon
y-aminobutyric acid (GABA) B receptor in tetrachloride-induced liver fibrosis in rats. Shijie Huaren
carbon tetrachloride-induced liver fibrosis in ~ \iaohua Zazhi 2009;17(25): 2555-2560
rats.
METHODS: Male Sprague-Dawley rats were
intraperitoneally injected with 50% carbon tet- B 1" (GABA)B
rachloride to induce liver fibrosis. Six weeks o
after induction, liver tissue samples were taken @15 FRA
once a week. Each sample was divided into two ~ J73&: SD , 50% CCl, o
parts: one was used for hematoxylin and eosin 6 , 1
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, PCR,
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6 wk 19.2 | 2.1
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JH- 21 2 Ak A K 22 K0t 1 98 BT SR A 1) 9 B R
ik, J2 2 B 1 R 1) JH A AL kR I 32
[R5 201 2060-804E4C, JF£F itk £ #liA
K FEAN R ), 20405k, HOk B2 1 IE 4
KW, LT i AL FE 2 B30 B8 A 30 A7 300 % 1) )
RERH. 25 e HLIS W AR T n] g R X o R,
A1 12 W MR 7 AN S )] 1 — 20 Ok R O A
b, 850 ) g 2% BUIH R, ™ B bR AT
(AR AN A i, DAL, 38 s JHE 2T 4 A 1 R AR L
il A o) R AR A I . AT %, JH
SEAR AN B (heptic stellate cells, HSCs) 3G 1L /2
I AT YEAb R AR A% R BT T ai IR
M, y-2 3 T 2 (y-aminobutyric, GABA)RENS 5
WA HS Cs R AL F ik i . I VH S Csi Ak (1 Ak ]
ik RS, GAB AW Py 5 T E 40

ZI I, B AEFLS I . IR R
B, TENT B, G ABAKE- T, Tk
975 B 1ML R GABAZK IR T 5. GABA L H:
ZARGE G R IEA BTN e, AR YRS AR s A
FEHUR I RURE, 7T LU GABASZ AR S AR,

B& L CHIZAN WAL il WG ABASZ A 2 2
GABA(A)% 1K, GABA(B)% 1A%/, GABA(C)
ZAR H RTAAERL W I, GABA(B)Z ARG
H OB ARG, ) Z AT RIS R
GERIAME AR, 76 2 FhoA: B fe vp R 15 T 2E4E
FHUO AR 4 iy P 1l A K 3% T O SR 4
MR, BifJE I35 RS A 45 SR8 W], GABA(B)32
ik EARMY. BRI ASHIF 9k I 3 ok AE K U
ST BT (LRt b, 3 20 U0 FH 2R et |

T e LU 2 ST 2 6 8 5P CRECAR KT
GABA(B)S2AATE KIAE FFETHEAEAN [FI B B 2R
225, LI T iRGABA(B)ZAAIL N £k 5k
UFF 41 AT AR D, R T OB BT 41

1 SRIRSE

1.1 HEMESD A F20 L, SPFZR BN, 1A &
230-250 g, ) H At 5T 4E A 42 S0 S P H AR AT PR
Aw]. Sl RS, AL 24 AT A
A 15 (BN BI3ANE 7 SR, R85 ).
XTRRZHS K. AR . B, CCLl B b st
i A v REAI B AR A 20) P AV e e A
ZUL AR G B AL AZ AR B AR AT IR A,
TRIzo iR H 3 [HInvitrogen/s i, SLHIfPCR
KA (P S DRROSIAYY H KIS AW A+ .
a-SMA il F U AR TREA F]. 514
B AL B R TR A W) 5

1.2

1.2.1 o BRI G v A, AR 2H v A )
0.1 mL/100 g/ Jot sy S Ao il i il (19 CCL5
W, 1T TECH, o R A SR . B 6 R T4,
A3 DY BE AL B R 202 H ) F B 1 B #0HE i
FIARZE, JEATHOR . BTEURAE 412, —¥65r FH 100
g/LIW BRI o, — 7 TN R A T T
-80 CLRAF.

1.2.2 CHERAS K. A, )
Jr, Bt AL HBIEAREY R
MEARFIEE, o-SM A Gufe 41 Uk 2 Y o0 IR 4% i
S IEAT.

1.2.3 TRIzol RNA, cDNA:
I(50-100 mgHFIE4LER, 2EWA B ks K G,

www.wjgnet.com



y- B ccl,

2557

AT mL TRIzol, ##5 min, ## 1.5 mL
eppendofi& 1, TEAH R4 f TRIzol Ut B B kAT,
RNAVUEHE & TDEPC/AKH, 236t B vl e
FESRIREE, 73 BT pg g 4 ok
1.2.4 PCR: HISYBREINPCRIAM &
Be s AR 2R, 20 pL VAR R SYBR
Premix Ex TaqI[ (2X)10 pL+ 10 pmol/L[{JPrimer
Forward 0.8 pL. 10 pmol/L Primer Reverse 0.8
pL. cDNABH2 puL. #4l/K6.4 uL. HBio-rad
Chromo4 %)t i BEPCROGHATY MR, § 3 Fs
J#5:95°C, 30’5, 95°C, 55, 60°C, 20 s, 40 MG IR,
R 22 IR, 95°C 3 min, 55.0C 3
min, 7 HH 2 VR B A55.0°C-95.0°C,
0.5 CIIIKER, 152 s. BITFHI LKL
HIAACTIEAL B K4 I 24T 41
X E e FEAE, B2 A% DAL B R0 5 4% AR HA
N W EVE T

2 R
2.1 a-SMA 6
wkIf, o HEZHL AT LTINS A e B, rh i ki

WA, JFF4H 5 FEO R 51, o Gt T LA 2
(I B 2T 4, o-SMATE VI DX R rh i ik Adb ik
EATAE. FPETF4ELBiRA, 6 wkitf, HE J By 75 4
0 0] WL A0 AR AR AR B P, IR A 4 L
TE3 AT, a-SMATEN X RIB R IE H % A .
7 wkitf, HEGe 6] W4 Mo HEF 3L, de itk
PR I G o m] LY A XA R o 0 B iR 2 4,
a-SMATEI G X R IE kPP, 56 wki BH
FRWE G, 12 Wk, HE & 5 JR g (0 m] WK & 24
RS, BB BN . a-SMAKIE 5 5% FH
Y. 6-7 wkiNF, KR (1) €5 46 S B 23 (R 28 4K B
W12, 8-10 wkIF£TF4EAbFE 5 TE A W 22 S (B o
R, HEANNT wkeT4EAL A 2, 12 wkith, #)25
TN e R, BPE) T AT BB 1).
22 GABAB) . a-SMA. TGF-B.

6wk w2
Jii7n, GABA(B)S%24A. a-SMA. TGF-p. KR
T R JRUTTX SANHE R AE A5 6-7 wk IRIdERE
kE ] TR, THEGABAB)ZAAIERT wk
Rk s E)6 wkiB AL 11665, 6 wkii ! K6
wiohf U LG, GABA(B)SZ AR A i R R, KA
I3 W 281, Mo-SMA. TGF-BRIRIR 1 Jt
R R A6 wioof Bl hn3.1. 2.9, 1.71%. 10
wkii B GABA(B)SZ AR R R IR 6 w4
T, TGF-BHERZRIAFH A FRAK, 1 JLAd i a] 5
GABA(B)ZZ AL R KL 56 wkiBEALHH LLIE I i
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& 1 SEHPCRS|MESIR

S|¥=5l
5'-GGAGATTACTGCCCTGGCTCCTA-3'
5'-GACTCATCGTACTCCTGCTTGCTG-3"
5'-GTCCTGTACAAATGTGCTCGCTTC-3*
5'-GTGCTCAACGCATCATACACACC-3'
| 5'-TCCTGGCAATCGTGGTTCAA-3'

5'-ACCAGCTGGGCCAACATTTC-3'
I 5'-GGTCCTGCAGGTAACAGTGGTTC-3'
5'-TGCTCCAGTTAGCCCTGCAA-3'
5'-TGCGCCTGCAGAGATTCAAG-3'
5'-AGGTAACGCCAGGAATTGTTGCTA-3'
5'-AGCCAGTCGCCATCAGGAAC-3'
5'-CCGGAGCCATTGTCACACAC-3'

2R
B-actin

GABA(B)

TGF-B1

a—SMA

ZER 12 wkBiHo-SMA. BRI T R ST A
Tk e wki R, Hha-SMA. BT HF
re R S LA BH A2, 2391 2 1.6 45 120, 145,

3 171E

FETF LT A O B2 rp, HS Cso 2 21K 41 g
HJL it (extracellular matrix, ECM)JE i 4 a7
A A 5 DR ) JFF 4534 0 25 5 BUH S Cs 1R 3E A R K
W, KA R, A g L AT 4k A
(myofibroblast, MFB). MFB - # % ika-SMA, J&
HIEMFBIE R AR G PEHTR D> MFBA sy
WK FIECM, FENT LML 1T %, GABAFI
GABASZ A 2 I T 2L [ 2236 i, - 441
(I R B, 95 6 19 1035 v G AB AZKF- T
w0 P N £ LS GAB AV JE 15 figi s A
FESEATIOL BLZE20024F, Dubuisson e af FH AZ g
RGN LE IR T 5250 K B £F et
B A B 2 BE I Oben et al B AEIX—4i
BRAE THRR, AR BIHSCs &Ik P 1 IR 25324k,
REME R I B, FEHSCsH NN IR
RS HUR G, HSCs2EKRIZ 346, 2=
FEF B AR 25 T U HS Cs B BE AL, HSCs ik
P2 P 3 B 1 DA B A ATTAR B g 52 A2,
TXLEHRIE R T PR A0 28 5 THI R .

AW TR FHCCL T 5 K WU T e R, 25
RIERGABAB)ZAATET wkitiin T 116.21%. $#&
RGABA(B)SZ 4 1] i 5 21 4E A 1R R AR K.
AWFFEE RIS T GABA(B) AL £ 4k ik
&S, GABA(B)Z A& Gl BRI K,
A AL T h A RIE, HimheTge) =z
oG A0 R AL 28 w1 M 25 R .
SRR AP LR 25 AT <2 P9 B 7RGABA(B)

LRCIE S A

GABA(B)

GABA(B)

wk

116 ,

6 wk

7
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GABA(B)

>

GABA(B)

1 AU REESo-SMARIKKIEZIEFME>®. A, D, G, : HE  (x 100); B, E, H, K: Masson ~ (x 100); C, F, I, L:

a—-SMA (x 100); A-C: 6 wk; D-F:

B2 ARSI AT AR g 40 0 A K BROR
GABAB)ZMAE s 2 M &, L HIJLA,
GABA(B)¥ AT 2 E WAL, GABA(B)SZ AT
R T, B AR T2 i AT AR A,
JLRAR ) A2 SO A 1T .

AT R, AT wkIN 1R 3 R B i dpe
K. H R R AR A R I a-SM A
TGF-B+ B T AR SRS A3 n19.2. 2.1,
37.5K1183.54%. 1 UL7 wk A A 21 K SUAT 21 44k,

6 wk; G-1: 7 wk; J-L: 12 wk.

KA. 212 wkT 0 T BB /N, 1L
a-SMARNIKEJE T 390 k2 2, TGF-BRIK JRITTAE b
BIANE A, e R T 7612 wkis B8 120,145, 1
B ITTHE N 1 4.4485%, daubml W, 76 4R 4EAb i
HFFREAL AT, ECMIT & s = ZE DU IR T 200 2,
IR 2. o-SM AR IE 5 IFLF4Efb K7 5
TEA S, 3% 5 [E AMRIRIFTT 45 52— 2 e,
TGF-Br&—4BEAZFINEEME A 2K,
CEWISUIEY, MAEECMIR =4 816 LL A %,
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A 140 | B 25 u %98 M
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100 | 20 ¢ (ECM):
80t 15
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2 AARERHAENTF6 wkiVERRAT, 1TEITAKIBAACTIA#1T. At GABA(B)

, E: TGF-B.

YIRS A PR 40 B 1] A AR T
RAEHEEEH. FFEF4EL, WS HSCs it
S MM R BORYR, BAREZ R TS5 T
HSCsf)if 1k, (BT GF-pJe 3 2RI R 2
—. b BEEHS CsIHAL A IL A0 b U 4T 4 4h
M. A RCKEECM. SMEHAFA0 AR . B
S NF-xB, 51— 5 51 80 5L D s 45 1F
HBT21 LEC CLi% T 1A 52 30 vk K BT 1 4 A0 A5t
A, TGF-BAE7 wkinf W] W TH s, 152145, 6 wk
B AT GF-B/K P00 FUALIE In 17 2.9, W W
TGF-BAR -4tk R AP I EEEH. #ig b
CCL T £F 4 A F B Sk e vk R 2, HEA!
Lo R TIXAE I — AN R 2T wk
i, TGF-B/AKF 2 MR, AR5 AT
TGF-BlIKIE, AW E/RTGF-pl EEKIA
FKupfferdifd, HUoE R0, A 5T
TGF-B/K-FFH L LT YA B L R T g 5
S FPRRER LA A .

A YLHT A A FCUE B, G AB AR 5 1
HSCsAE AL . HIEH S Cs 384 AH G HE D
S ARWFT R I, GABA(B)SZAAIE R ik
55 SO 4T e A AH DG RE R —FF, 7R Ai6-7 wk
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; B a—-SMA; C: ;D

P REFE S8 LR IR A = Tt vy, BT JHE 1 4
), GABAB)SZ A —id tF i, 212 wk
IS BT R B, AT BEG ABA(B)SZAKRALE I £F 4EAL 1)
R T A OCDNAM G K, Biju er alth K IL
GABAB)XAZ 5 T 41 luDNAR &1, IIA
GABA(B)SZ AW sh 7 ] {2 JE -4 fEDN A A5
HPY. 6 wkit, GABA(B)SZAK LI KF AN I 41
AL R % T 50%, $£75GABA(B)SZ AT BEXS T
o 5 A0 B 10 16 AR PR Ih g 2 0 BN, fhoAE AT
IS5 A 2 (3R IA, AR R At aT BE AT 1K
FEEAVE, HEGABAB)AZ AU 52w T £F 4
R A e, A A0 M AR A R, B L
IR 7 TR

D

SZNW
1 . .1
, 2003: 52

2 Bonis PA, Friedman SL, Kaplan MM. Is liver fibrosis
reversible? N Engl | Med 2001; 344: 452-454

3 Bataller R, Brenner DA. Liver fibrosis. | Clin Invest
2005; 115: 209-218

4 Kisseleva T, Brenner DA. Hepatic stellate cells and
the reversal of fibrosis. ] Gastroenterol Hepatol 2006;
21 Suppl 3: S84-587

5 Reeves HL, Friedman SL. Activation of hepatic

stellate cells--a key issue in liver fibrosis. Front



2560

ISSN 1009-3079 CN 14-1260/R

2009 9 8 17 25

. @ 7R

10

11

12

13

14

15

16

17

18

19

Biosci 2002; 7: d808-d826

Moreira RK. Hepatic stellate cells and liver fibrosis.
Arch Pathol Lab Med 2007; 131: 1728-1734

Kisseleva T, Brenner DA. Role of hepatic stellate
cells in fibrogenesis and the reversal of fibrosis. |
Gastroenterol Hepatol 2007; 22 Suppl 1: S73-578

, ) Y-

2007; 15: 2831-2834

Bettler B, Kaupmann K, Mosbacher ], Gassmann M.
Molecular structure and physiological functions of
GABA(B) receptors. Physiol Rev 2004; 84: 835-867
Castelli MP, Ingianni A, Stefanini E, Gessa GL.
Distribution of GABA(B) receptor mRNAs in the
rat brain and peripheral organs. Life Sci 1999; 64:
1321-1328

GABA
. 2007; 15: 629-632
Friedman SL. Hepatic stellate cells: protean,
multifunctional, and enigmatic cells of the liver.
Physiol Rev 2008; 88: 125-172
Carpino G, Morini S, Ginanni Corradini S,
Franchitto A, Merli M, Siciliano M, Gentili F, Onetti
Muda A, Berloco P, Rossi M, Attili AF, Gaudio E.
Alpha-SMA expression in hepatic stellate cells and
quantitative analysis of hepatic fibrosis in cirrhosis
and in recurrent chronic hepatitis after liver
transplantation. Dig Liver Dis 2005; 37: 349-356
Nouchi T, Tanaka Y, Tsukada T, Sato C, Marumo F.
Appearance of alpha-smooth-muscle-actin-positive
cells in hepatic fibrosis. Liver 1991; 11: 100-105
Minuk GY. Gamma-aminobutyric acid and the
liver. Dig Dis 1993; 11: 45-54
Campollo O, MacGillivray BB, McIntyre N.
[Association of plasma ammonia and GABA levels
and the degree of hepatic encephalopathy] Rev
Invest Clin 1992; 44: 483-490
Dubuisson L, Desmouliere A, Decourt B, Evade
L, Bedin C, Boussarie L, Barrier L, Vidaud M,
Rosenbaum J. Inhibition of rat liver fibrogenesis
through noradrenergic antagonism. Hepatology
2002; 35: 325-331
Oben JA, Roskams T, Yang S, Lin H, Sinelli N,
Torbenson M, Smedh U, Moran TH, Li Z, Huang
J, Thomas SA, Diehl AM. Hepatic fibrogenesis
requires sympathetic neurotransmitters. Gut 2004;
53: 438-445
Sato M, Suzuki S, Senoo H. Hepatic stellate

20

21

22

23

24

25

26

27

28

29

30

31

cells: unique characteristics in cell biology and
phenotype. Cell Struct Funct 2003; 28: 105-112
Oben JA, Yang S, Lin H, Ono M, Diehl AM.
Norepinephrine and neuropeptide Y promote
proliferation and collagen gene expression of
hepatic myofibroblastic stellate cells. Biochem
Biophys Res Commun 2003; 302: 685-690
Passino MA, Adams RA, Sikorski SL, Akassoglou
K. Regulation of hepatic stellate cell differentiation
by the neurotrophin receptor p75NTR. Science 2007;
315: 1853-1856
Cousins MS, Roberts DC, de Wit H. GABA(B)
receptor agonists for the treatment of drug
addiction: a review of recent findings. Drug Alcohol
Depend 2002; 65: 209-220
Gambardella A, Manna I, Labate A, Chifari R, La
Russa A, Serra P, Cittadella R, Bonavita S, Andreoli
V, LePiane E, Sasanelli F, Di Costanzo A, Zappia
M, Tedeschi G, Aguglia U, Quattrone A. GABA(B)
receptor 1 polymorphism (G1465A) is associated with
temporal lobe epilepsy. Neurology 2003; 60: 560-563
Sindrup SH, Jensen TS. Pharmacotherapy of
trigeminal neuralgia. Clin | Pain 2002; 18: 22-27
Wang T, Huang W, Chen F. Baclofen, a GABAB
receptor agonist, inhibits human hepatocellular
carcinoma cell growth in vitro and in vivo. Life Sci
2008; 82: 536-541
Akpolat N, Yahsi S, Godekmerdan A, Yalniz
M, Demirbag K. The value of alpha-SMA in
the evaluation of hepatic fibrosis severity in
hepatitis B infection and cirrhosis development: a
histopathological and immunohistochemical study.
Histopathology 2005; 47: 276-280
- B

2008; 14: 3225-3226

TGF-B
2008; 11: 341-343
Inagaki Y, Okazaki I. Emerging insights into
Transforming growth factor beta Smad signal in
hepatic fibrogenesis. Gut 2007; 56: 284-292
De Bleser PJ, Niki T, Rogiers V, Geerts A.
Transforming growth factor-beta gene expression
in normal and fibrotic rat liver. | Hepatol 1997; 26:
886-893
Biju MP, Pyroja S, Rajeshkumar NV, Paulose CS.
Enhanced GABA(B) receptor in neoplastic rat
liver: induction of DNA synthesis by baclofen in
hepatocyte cultures. | Biochem Mol Biol Biophys 2002;
6: 209-214

www.wjgnet.com



