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Abstract

AIM: To investigate the distribution and
significance of kupffer cells (KCs) and hepatic
stellate cells (HSCs) during spontaneous
reversible carbon tetrachloride (CCl,)-induced
liver fibrosis in rats.

METHODS: Rat liver fibrosis was induced by
peritoneal injection of CCl, (500 mL/L) for 8
weeks. Serum activity of alanine transaminase
(ALT) and aspartate transaminase (AST), to-
tal protein (TP) content, ratio of liver/body
weight, and area density of collagenous fiber
were examined 8 and 12 weeks after injection.
Meanwhile, the pathological changes in the liver
were observed by light microscopy after Hema-
toxylin and eosin (HE) staining. The expression
of ED1 and a-smooth muscle actin (a-SMA) was
detected by immunohistochemical streptavdin-
peroxidase-biotin (SP) method.

RESULTS: Compared with the control group,

www. wjgnet.com

the levels of ALT (2568.18 + 630.46 nkat/L =

vs 472.26 + 167.37 nkat/L, P < 0.05) and AST

(5845.84 + 1353.27 nkat/L vs 1698.51 + 663.30

nkat/L, P < 0.01), ratio of liver/body weight KC, KC
(3.900 £ 0.850 vs 2.560 + 0.240, P < 0.001), and
area of collagenous fiber (5.867 +1.127 vs 0.518 +
0.2995, P < 0.001) were significantly increased 8
wk after injection of CCl,. Diffuse cirrhosis was ,
observed in most rats, and ED1- and a-SMA- HSC ECM
positive cells were prominently aggregated in ’
the fibrotic tissue and septa. Compared with that
at 8 wk, ALT (1020.70 + 306.73 nkat/L vs 376.74
+ 304.06 nkat/L, P < 0.05) level was still higher
12 wk after injection, but the area of collag- ccl,
enous fiber had decreased, fibrous septa became

thinner, discontinuous and understained, the

number of ED1-positive cells was reduced, and ’
o-SMA-positive cells had disappeared.

HSC,
HSC

CONCLUSION: CCl, induced obvious liver
dysfunction and diffuse cirrhosis in rats, and
KCs are closely associated with the activation of
HSCs. Rat liver fibrosis is reversible 4 wk after
stopping CCl, injection.
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cells, HSC) 1.2.1 S B 16 BB S
24, IEH A(n = 6): BIHEI1 mL/kg, 27%/wk, ip
R 8 ’ 358 wk; B4 (@ = 10): 500 mL/L CCl,(BtHi it
ALT AST  (568.184630.46 nkat/L vs

472.26+167.37 nkat/L, P<0.05; 5845.84+
1353.27 nkat/L vs 1698.51+663.30 nkat/L,

P<0.01), / (3.90+0.85 vs 2.56+0.24,
P<0.001) (5.87+1.13 vs
0.5240.30, 2<0.001) : EDI
a-SMA KC HSC
.12
8 ALT  (1020.70

+306.73 nkat/L vs 376.74+304.06 nkat/L,
P<0.05) , )

EDI
KC , a-SMA HSC
g CCl, 8 wk
, , KCs HSCs R
CCl, 4 wk
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KIILIRNATTO I AR didl . TR AL RE AT A AR
FEAFAER AN, & 44 T 2 K Rogking 6f T EF
ditl . AL EAT T IR AR fE $ i T Y
KRBT LT 4EAl . FRELL ] LA e (45380,
SN B A T YR TR AN WTR N, 6 ] i
PERPN R E— 20 48 5, TH 27 4 Ab m] 300 2 1 1
PRANE) 52 F9¢ H 2819 22 A Sz R DY 4
B (C C L)l 46 IF 2T A IR sh i A, W g% 3
15 A RS R TP ED-1 fla-SMA R ik, T
CCLF R K U LT 44k om0 k.

1 #RRITSE

1.1 SD & KB H 40, 7R5i160-180 g,
HH SE 3L K27 e 2z B sh A R i, CCL,. HEAL
(direct red 80)I H Sigma~ H] (Aldrich Chemical
Co, USA); MLi%ALT, AST M2 TP(ist 25 ()4 ik 771
Iy HEiken Chemical’s &](Tokyo, Japan); 4]
LED1 mAbJ# H Serotec/A ] (Oxford, England),
o-SMA mAbJi F DakoA 7 (Glostrup, Denmak).
1.2

Fik8)1 mL/kg, 20k /wk, ip3t8 wk, 558 &l A H] 2.k
PRI B, OISR 25 oAb R, AbFEhH I S R
HURFIUE. SE862: 1E% 4@ = 6): Mt hip ] S 1.
R (n = 10): 500 mL/L CCl, ip[A] 5251, 5595
TFAG A5 L VE SRS AR CCL, 5512 8 K T Lk Rk
TR, VSR I 5 O b 3, A AEBh ) i T RITEL
JHAE.
1.2.2 I35 AS TATALTIN & 3% H
Reiman-Frankel [C /775, TPK HBiuretids, ™ #4514
Kitiht P T AR, RIS 66 R vH(Ultraspec
4050, LKB, Switzerland)7F490 nmill & a2,
Xof FEbRHE Hh 21 Hh 25 2
123 K BUIFAA T L : AR5 I 2
VIR i, SR 7 RV EOTT I RR 5 &, ST
MR Sy L. R B LEE: BRI S T A
AHEFIATE B 4, 4240 o/Lrb ik RS [ o2,
FUAT A0 ) 7 VEHE G (0 0 52 20 20005 3 AR
b, L G0 (1 g/LH B4 picric acid T AIE) M
SR NG AT L. IR AF YR ¥ & 43 #T
HEAREEY) ), FHCMIASE R (A5 3
P 553 1T 22 6 (A6 B L 20 W R K 272 ) R AT I Js 4
YEIf e b, WSS E: Wiats, Bk D) b
MUE2A LS, BSRE. A EIAE, S5 5
YA, 13 HAR RIS 3 S A FU . S
PEH LA 2E G0 U] JE4-5 pm, 5 LS 43K,
K SPVEREAT S s 2 24k 2 e th, ED 1 TAEIR S
A1 100, o-SMA TAEWKEE AT © 50.

¥Am Hmean+ SDFE 7R, PIFE

AT H EE AR AR 56

2 £

SR FE S VR 4] K FRAE T3 L, SZER Ak Y
HHET 2.

2.1 /

SEHG RS 4 PR K R
A0 MR i PENR A 1k, BFAR AR O, HIEW
S LU A JHE /A0 o S L RS Ji T o i % Y B
(P<0.001), I35 ALTHIASTH Z T} 5 (P<0.05,
P<0.01), TPE 5 N, (BG4 . 922
R K G40 e g 107 AR R O, AR B L
TEHE AR, I £ 4 T % B BRI /1 (P<0.05),
552501 R B4 LR ) 6 B, I 2R Ak FR A
FRALT(P<0.05)154 mn ok, HoAth i br 5 1 5 4 AH
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payi:l n FFAARELE%) BEBE% ALT(nkat/L) AST(nkat/L) TP(g/L)
1 6 256+ 0.24 052+ 0.30  472.26+ 167.37 1698.51+ 663.30 7.53+ 0.56
10(3) 3.90+ 0.85° 587+ 1.13° 2568.18+ 630.46°  5845.84+ 1353.27° 6.49+ 0.51
2 6 258+ 0.21  0.65+ 0.34 376.74+ 304.06  2842.74+ 1205.07 7.21+ 1.19
10(2) 2.68+ 0.66  3.58+ 0.69° 1020.70+ 306.73°  2890.24+ 434.25 6.34+ 0.42
°P<0.05, °P<0.01 vs 1 ; P<0.05 vs 2
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1 FFHRLAFREER(x100). A : B: 1 : C: 2 1 : 2: 0-SMA : 3: EDI
BAEED). HH(E1-B1). SRR ARG JH /N 2546 25 L, T4
2.2 IEH NS5k E MR AR TR 2R, 5 L sCIRIR A, 28R 40 i iH 2

W, PRI ARYE . AT, AT R AU A (]
1-A1). SR VB RIALITE /it S5 K RSO, T 400 i ]
K, MBI ORIEE . RN A B R
2, WL RCIR S HRIRTE, R RAE A iR
T A DOR LT e LU, HLK I 2T 2 1 B
ANIFALZAN, TERRIg M KD ASERIE N
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WD B X AT YR Db, STYEmBRA A A
gk, QetaARik, SR VA LA 4T AL
W] 2 el (B 1-C).

2.3 1% Ha-SMATEIL X
{10 4% b ML R b BH R SR, TN e e i
A/ R BHPERRIE, IS5 To B It Rk (& 1-A2).

n

ED-1
a-SMA
ccl,

KC HSC
ip CCL, 8 wk

KCs
HSCs
CCl, 4
wk

ED
, a-SMA
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S AT 2 i-SMABH PR IA U H S Cs 32 EE 43 A
FE I DRI A PR 2T Ak 20 2030 1% 2T 4k 1) e 11403 2 (1
1-B2), SZI6 2B 7Y 21 A7 X 36 A= f) £F 4k 41 9L 4
A B P o-SMAFHPETHS CYE 2K (K1 1-C2). 1EH
HEDIBHPER A K CAEIE X o JH/N i v e
JBk ] TR AR 552 5T A AP 23 A1 (BT 1-A3), S50 1A
HIZHED 1B K CAH BRI DX 3G A2 R 21 440
20 K% [ e P R S 40 A (T 1-B3), S N R 22 1
TEA3 A, SEE 2R R A ED 1R (9K CHCE 1 50
D (EI1-C3), JH-52 50 9 /b B e 43 A

3 17iE

JH- 4T 4 A S 24 AR 903 R4 o 3 2 (1 ¢
it JE 1) L, 34> Ay 1 W S0 JH B A v 9 ) o — A
BT R R A, 26 ok 2510 JL 4 B 9 i
Y. LR R AN —HA . 1T
TERBEAE 5 AV ER R R, B A A
UEAL I R BNV AT T2 . RIS,
B SR T AT A W IR RO A, St T
JH- T 2 A4 RT3 A R0 JHE R A P 52t 2 T e 1) &5
WPL CCIIR TR BT e A AR 70 [ d5 22 LA
72 N IR RE R P, 1A T A S 4T 4 R
R AL s, AR+ o 55
5 T AT el RS, €, ipidE gt AR Tsc
AR s et AR A SR TN L 1R s A g 1,
NI T 252 R B A B 2 (1) HE 28 7 T 5 N
(R T P JHE T A A3k e Ay R AL AR AR,

— FCTA A U B AR T e 38 A, i e T
AL R R mT e EAS K. H Rk A R HE I
AL £ YE A BB ) ) b AT 5K 1 35 i Pk
Iredale et a/ i, Zip CCLQ21%/wk) 4 wki] 5
KRR BFETHEAL, 1 EFE RIS Jd 0, 3, 7, 28
WE H A2 iR & &, R AR A 252k
A, N LT[ B s AT Al . ANIESE, d 281 JL
FoE iR, ARSI AR IECCLYENd 285 H4F
Yefl BB RO, RS RNIR, FEE I
RN A (8 wk), HETHEALREfE A 0. T4
AT JS P o0 2 3 o JH 4 A0 0 A 2 £l 3
WIEKC, KCHE A5 70 Wk 22 1 4 Jia DR -1~ 1 30
HSC, HSCHF: AL A AT 4 #F 41 g ol L ET 24 41 g
TEACHTHS CZECMA B 3= 2240 i, fthn] 1A
a-SMA FlIDesmin. Noyan et al'' "\ Ay e 22 41 44k,
2o-SMAZE R Desmind (5 47 (1 %k, H AT
a-SMAPUAR) 2 T HF AR e AL o 2R 220 5T R
AFF 9 2 I A JHE U 52 403497 1T 26 HE 21 4 A ) oo
FHHSCIR 73 LRI T A8 I, 72T 4k it Jg

T FEHTHSCRRE AR LA, T e i S A b
T3 ST T IR UESE, 40 4 h s 5t 1) [ i
T THSCHIPE T, A ZHSCHIH -5 [ 4h i
ANEE T I B i

ARHEEHK W ip CCLER8 AL A K B
Thee W] 240107, S ALT, ASTHGPEW] ST,
JH A e Bl D T 4 T 2 5 ) S o, Y
DX K £F 4 4 28 2 AR 1 1 4 ) B e T
LW, TR INANGE BN, K82 3P %
BRI T AEAL . 3% 44k 5 AR W R AL 21 K
HKCMHSCEEE AT X AR 1 £ 4 21
KEAFHEBR N, RPIKCHISHSCE AR, 5
1ECCL 4 wk)a A AL R U ThRERR 1 Iy
ALTIG AT iy A oA A=A FR b RO A4 T LE 5
TE R SELAARL, 2 Do 2T 4 i35 5 25 S 36 1A 784 241 1
BB, VL X A4 A 20, A4ERRRAR 4.
ANEZE, JeiiR, R 1ECCLEH4 wkiE K
LT 44k B k0%, ED1 mAb ] U543 A
41 i 2R 5 1 40 i, ED 1R PR 40 i 3% JL -4
HHIHFKC, KC =207 T T 10K I8 R s ik
FEl. S2EGWIFST OOAIF 2 C C LA ML 5 % 1K) K B
JH£F 4 Ak HPED 1P M 40 A 832 48 o, 32 B T4
eI EAR 1] R AR NS iR A S
B, ZES A A K EEDI Moa-SMAFHYESN B
2 BRI A () 2T A 21 2R % 2T 4 TR) B PN )
A, PP BE AT B A AH [F], RIIKCEHHSC
LB VIR, 151 CCLIGH4 wkm R 4 4 74
(1) 21 4 41 23 % 28 4 ) i 9 E D RH 1 400 B it B
9D, a-SMAPRHYELN MY 2%, RFWER SR EE
YIJRCCL )5, 4itd wkii BRI BT £F4E1L
KA R, AL a-SMA PH PEHSC - Bl i
PET AL, A LR ek > FH3 R AR AL B Ok
WL EEHR Y LT R R R B e T
HSCHAA:FIIGAY, PRI IS Ci% fb 2 BELIKT A2
HEAL I —Fh B AR SR ST R A I
HESCCLJR BT RTGE-BUKW W R &, HFRE
51 HS il FasHefiig 4 B PR T4 951,
AT T 9T % W Verapamil il i3 ) /D TGE-B1 3%,
BELITHS C37% £ 17 4iE 22 T 21 4 A0 o 7 i,
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