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Abstract

AIM: To evaluate the efficacy and safety of oxymatrine capsule
in treatment of hepatic fibrosis in patients with chronic viral
hepatitis.

METHODS: It was a randomized, double blind, placebo-
controlled, multicenter clinical study. One hundred and forty-
four patients were divided into oxymatrine capsule group
(group A) and placebo group (group B).The course was
52 wk. Patients were visited once every 12 wk and the last
visit was at 12 wk after cessation of the treatment. All patients
had liver biopsy before treatment. part of them had a second
biopsy at the end of therapy. Clinical symptoms, liver function
test, serum markers of hepatic fibrosis were tested. Ultrasound
evaluation was performed before, during and at the end of
therapy.

RESULTS: One hundred and forty-four patients enrolled in
the study. Of them 132 patients completed the study according
to the protocol,49 patients had liver biopsy twice (25 patients
in group A and 24 in group B). At the end of therapy, significant
improvements in hepatic fibrosis and inflammatory activity
based on Semi-quantitative scoring system (SSS) were
achieved in group A. The total effective rate of the treatment
was 48.00%, much higher than that of 4.17% in group B
(P<0.05). Significant improvement in serum markers of hepatic
fibrosis such as hyaluronic acid (HA) and type III procollagenic

peptide (P III P) in group A was seen (P<0.05). The total
effective rate of serum markers at the end of therapy in group
A was 68.19%, much higher than that of 34.85% in group
B (P<0.05). The total effective rate of noninvasive markers
at the end of therapy in group A was 66.67%, much higher
than that of 30.30% in group B (P<0.05). The rate of adverse
events was similar in two groups.

CONCLUSION: Oxymatrine capsule is effective and safe in
treatment of hepatic fibrosis due to chronic viral hepatitis.
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INTRODUCTION

Hepatic fibrosisisakind of compensating and healing response
in the liver to liver injury induced by a variety of causes and
asoacommon pathologica processof many chronicliver diseases
characterized by hyperplasiaand deposition of fibro-connective
tissues. Itisessential to block the genesisand progress of hepatic
fibrosig5*2U Oxymatrineisakind of alkaloid extracted froma
Chinese herb Sophora al opecuraides L. which has been proved
to have antihepatic fibrosis effect!®”1#29. |n this paper, we
reported the clinica study dataof oxymatrine capsulein treatment
of hepatic fibrosisin patients with chronic viral hepatitis.

MATERIALS AND METHODS

Resarch design

This study was aclinical trial characterized by multicentre,
randomization, double blinding, and placebo-control. Enrolled
patientswere randomly assigned into oxymatrine capsule group
(group A) or vacant placebo control group (group B), with 72
cases in each group and a treatment course of 52 wk. This
study was conformed to the Good Clinical Practice (GCP) of
China. The research protocol was discussed and approved by
the Ethic Committee of Nationa Clinical Research Base of Drugs
inthe Institute of Digestive Disease of Renji Hospital. Informed
consent was obtained from each patient.

Selection of subjects

Enrolled criteriawere age: 18-65 years regardlessof sex; positive
serum markers of hepatitis B virus (HBV) and hepatitis C virus
(HCV) for at least 6 mo before enrolIment; abnormal serum value
of daninetransaminase (ALT) twice or morewithin 6 mo before
enrollment; liver biopsy examination during 1 mo before
enrollment indicating the stage of hepatic fibrosis from 1 to 4
according to Nationa Criteriaof Grading and Staging for chronic
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viral hepatitis amended in 1995 and the scores of stage equal or
more than 1 assessed by the semi-quantitative scoring system
(SSS) of hepatic fibrosis; total serum bilirubin level lessthan or
equal to 85.5 pmol/L; no history of administrating following
drugs: antiviral drugs, immunoregulating drugs and other
antifibrotic agents; promising not to receive other systemic
antiviral agents, cytotoxic agents, immunoregulators, drugs capable
of reducing serum enzyme activity and bilirubin level, and
Chinesetraditional medicines, etc. Following situations should
be excluded: patients with positive laboratory test of HIV;
uncompensable liver diseases; suggestive of autoimmune
diseases with antinuclear antibody (ANA) titer greater than a
1:160 dilution; bone marrow inhibition; abnormality of serum
cregtininewith avaue 1.5 times greater than normal; concurrence
of other associated diseases which might affect the present
treatment such as unstable diabetes, rend insufficiency, unstable
angina pectoris, alcoholic liver disease, epilepsy, obvious
manifestations of neurosis, drug abuser, psychosis, pancredtitis,
disability of absorption and malignant disease, and so on; Having
taken other drugsin clinical trial within 30 d before the first
medication; hypersensitive to oxymatrine capsule; pregnancy
and during breast-feeding period; female conceptive patients
not adopting any contraceptives.

Treatment procedures and drugs

After completion of selection and assessment, qudified subjects
were allocated into group A or B randomly. The patientsin
group A took 300 mg oxymatrine capsules orally 3timesaday,
and 2 tablets of complex vitamins B and C at the sametimefor
52 wk. The patientsin group B took 3 tablets of vacant capsules
instead of oxymatrine capsules and complex vitaminsB and C
at the same frequency as described abovefor 52 wk. All patients
received follow-up once every 12 wk during treatment and were
followed up at out-patient department 12 wk after treatment.
Oxymatrine capsule, vacant placebo capsule, complex vitamins
B and C tablets were manufactured and provided by Ningxia
Pharmaceutic Institute and Shanghai Green Valley Ecological
Engineering Co.LTD.

Observation of indexes and assessment

Clinical manifestations Clinical symptoms and signs were
divided into grades from 0 to 3 according to the symptomatic
grading criteria, evaluated at each follow-up visit, and examined
24 and 52 wk after treatment and 12 wk after drug withdrawal .
Analyssof blood and uriner outinesand related liver function
indexes These indexeswere evaluated at each follow-up visit
and examined 52 wk after treatment and 12 wk after drug
withdrawal.

Analysisof serum markersof hepaticfibrosis Testsof serum
hyaluronic acid (HA), laminin (LN), type Il1 procollagenic
peptide (p 111 p), type IV collagen-7S (1V-7S) werefulfilled by
Military Clinical Immunologic Research Centre of Changzheng
Hospital, Second Military Medical University. Theabovemarkers
were evaluated before treatment, 24 and 52 wk after treatment,
12 wk after drug withdrawal respectively, and examined 24 and
52 wk after trestment,12 wk after drug withdrawal, respectively.
Imaging examination (type B ultrasound) The detection
included 5 indexes: maximal oblique radius of right liver lobe,
main trunk diameter of portal vein and itsblood flow parameters
per minute; width of spleen a the hilusand the diameter of spleenic
vein. Ultrasound examination was performed on fixed machines
and by fixed operators and the data were recorded and input in
computers which were read by experts. All the indexes were
evaluated before treatment and 52 wk after therapy, examined
52 wk after drug withdrawal.

Histopathological detection Histopathol ogical specimenswere
independently observed and assessed based on Nationa Criteria
of Grading and Staging for chronic viral hepatitis amended in

1995 and SSS by 3 pathologists from Department of Pathology,
Medical College, Fudan University. The observed resultswere
checked by another 3 pathologists who did not anticipate in
the study by Kappa test. The reciprocal consistence among
the above pathol ogists was satisfactory. The observed resultsin
all patients were eva uated before therapy and part of them were
evaluated 52 wk after therapy. All data were examined 52 wk
after therapy.

During treatment and after therapy was terminated, the
following eventswere recorded: combined medication, adverse
reactions and the compliance of patients.

Assessment of therapeutic effects

Indexes of histopathology The curative effect was evaluated
based on SSS. Distinctly effective: the scores of hepatic fibrosis
based on SSS from liver biopsy decreased at least 6 scores
compared with that before treastment. Effective: theabove scores
decreased at least 2 scores. Ineffective: the effect did not meet
the effective criteria

Assessment of indexesof noninvasivetests Theseindexeswere
evaluated comprehensively in terms of clinical manifestations,
serum liver fibrotic markers and ultrasound detection data.
Distinctly effective; any two values among serum liver fibrotic
indexes decreased by at least 80% compared with that before
treatment, at least the main trunk diameter of portal vein and
splenic width returned to normal after treatment, clinical
symptoms and signs disappeared or their total scores decreased
by at least 75% compared with that before treatment. Effective:
any two values among serum liver fibrotic indexes decreased
by at least 40% compared with that before treatment, the main
trunk diameter of portal vein and splenic width reduced after
treatment, clinical symptoms and signs disappeared basically
or their total scores decreased by at least 25% compared with
that before treatment. Ineffective: the effect did not meet the
effectivecriteria

Assessment of safety

Any abnormal clinical manifestations and laboratory tests
occurred during treatment were recorded and divided into 4
grades according to the criteria published by WHO and the
Ministry of Public Health of Chinain 1994.

Statistical analysis

Statistical analyses were performed by professor Su BH and
He QB from Department of Statistics, Shanghai Second Medical
University, and SAS 6.12 software kit was used.

RESULTS

Selected patients

A total of 144 patients satisfied the selection criteria. Of them,
12 caseswithdrew or were excluded during treatment, 132 cases
fulfilled the treatment course according to the required protocol
(66 casesin group A and 66 casesin group B). Before treatment,
the following general data between two groups were similar
(P>0.05, respectively): sex, age, drinking history, duration of
hepatitis, duration of abnormality of liver function and amore
than 2-fold normal elevation of serum ALT, etc. Each qualified
patient received liver biopsy beforetreatment. A total of 49 cases
had a second liver biopsy (25 casesin group A and 24 casesin
group B).

Analysis of observed indexes

Clinical symptomsand signs Clinical manifestationsin group
A wereobviously improved 52 wk after therapy (P<0.05), except
for epistaxis (P = 1.0000). Heptomegaly was also improved
sgnificantly after therapy (P=0.0313), symptomsof gum bleeding
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and epistaxiswere not improved obvioudly in group B (P>0.05).
Signs of hepatomegaly, splenomegaly and liver palm were
significantly improved in group B (P<0.05), improvement of
anorexiain group A wasgreater than thet in group B (P = 0.0263).
Liver function Indexes of liver function in group A were
significantly improved 52 wk after trestment (P<0.05) except for
serum gammaglutamino transpeptidase (GGT) and TB (P>0.05).
In group B, indexes such as serum ALT, AST, TB and akaline
phosphatase (ALP) had no obvious difference before and after
therapy (P>0.05). Compared with group B, theimprovement of
ALT and AST in group A was much greater (P = 0.0007 and
0.0025). Fifty-two wk after therapy, the normalization rate of
ALT ingroup A was 70.77%, much higher than 39.68% in group
B (P =0.0003). In groups A and B, 14 out of 46 cases (30.43%)
and 12 out of 25 cases (48.00%) had their serum ALT levels
returned to normal 52 wk after treatment ,and their serum ALT
levels became abnormal again after drug withdrawal.

Liver histologic examination Evaluation of hepatic fibrosis
based on SSS: In group A, the scores of hepatic fibrosis after
therapy were 4.72+5.63, much smaller than 6.76+6.67 before
therapy (P = 0.0001), while the scoresin group B after therapy
increased significantly (P = 0.0009). There was an obvious
difference between two groups (P = 0) (Table 1). Evaluation of
histolgic inflammatory activity based on SSS: In group A, the
scores of histologic activity decreased from 46.08+3.84 before
treatment to 4.00+£2.97 after therapy (P = 0.0002), whilethe scores
ingroup B after therapy did not decrease obvioudy (P = 0.2344).
There was an obvious difference between two groups (P = 0008)
(Table2).

Evaluation of serum marker sof hepaticfibrosis Ingroup A,
serumlevelsof HA, LN, plll pand IV-7Sdecreased significantly
24 and 52 wk after treatment (P<0.05). Ingroup B, serum levels
of LN, plll pand1V-7Sdso decreased obvioudly after treatment
(P<0.05). However, degrees of improvementinHA andp Il p

between two groupswere distinctly different (P<0.05). Ingroup
A, except for LN (P =0.1493), the other 3 liver fibrotic markers
increased significantly 12 wk after drug withdrawal compared
with that 52 wk after treatment (P<0.05). In group B, except for
HA (P =0.4212), the other markersa so increased obvioudy 12wk
after drug withdrawal compared with that 52 wk after treatment
(P<0.05). Theincrease of HA in group A was more than that in
group B (P =0.0002) and theincrease of IV-7Sin group B was
morethan that in group A (P = 0.0048).

Imaging examination After treatment, the average values of
main trunk diameters of portal vein and splenic width in group
A obviously decreased (P<0.05). However, in group B, the
above two parameters and the parameters of blood flow volume
per minuteof portal vein and diametersof splenicveinal increased
significantly compared with those before therapy (P<0.05).
The changes in main trunk diameters of portal vein and splenic
width between two groups were statisticaly significant (P<0.05).

Analysis of therapeutic effect

Assessment of histopathology based on SSS After treatment,
the rates of distinct effectiveness and effectivenessin group A
wereboth 24.00%, and thetotd effectiveratewas48.00%. Ingroup
B, none achieved distinct effectiveness and the effective rate
wasonly 4.17%; Comparison of theratesof distinct effectiveness
and effectiveness between two groups had asignificant difference
(P=0.004) (Tahle3).

Assessment of serum markersof hepatic fibrosis The total
effectiverate of group A 24 and 52 wk after therapy was 57.43%
and 68.19%, morethan 24.24% and 34.85% of group B (P=0.0002
and 0.0004, respectively). Twelve weeks after treatment, the
tota effectiverate of group A was 50.00%, morethan 15.16% of
group B (P=0.00).

Assessment of noninvasiveindexes of hepaticfibrosis After
treatment, the rates of distinct effectiveness and effectiveness

Table 1 Liver fibrotic scores before and after therapy based on Semi-quantitative Scoring System

Comparison before

Comparison within Comparison between

therapy group groups
Group Before After Before-after
Statistics P Statistics P Statistics P
A
(n =25) 6.76+6.67 4.72+5.63 2.04+2.59 96.0 0.0001
B 1.4098 0.1586 4.8834 0
(n=24) 4.13+2.82 6.33+4.04 -2.21+£3.72 83.0 0.0009

Table 2 Liver histologic activity scores before and after therapy based on Semi-quantitative Scoring System

Comparison before

Comparison within Comparison between

therapy group groups
Group Before After Before-after
Statistics P Statistics P Statistics P
A
(n =25) 6.08+3.84 4.00£2.97 2.08+2.71 69.5 0.0002
B 0.0407 0.9675 3.3543 0.0008
(n=24) 6.08+4.06 6.92+4.17 -0.83+3.38 21.5 0.2344

Table 3 Comparison of histopathology of hepatic fibrosis

Comparison between 2 groups

Group Distinctly effective Effective Ineffect-ive

Statitics x2 P
A 6 6 13
(n = 25) (24.00%) (24.00%) (52.00%)
B 0 1 23 12.6970 0.0004
(n=24) (0.00%) (4.17%) (95.83%)
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Table 4 Comparison of noninvasive markers of hepatic fibrosis

Comparison between 2 groups

Group Distinctly effective Effective Ineffect-ive

Statitics x2 P
A 2 42 22
(n = 66) (3.03%) (63.64%) (33.33%)
B 0 20 46 16.2494 0.0001
(n = 66) (0.00%) (30.30%) (69.70%)

in group A were respectively 3.03% and 63.64%, and the total
effective rate was 66.67%. In group B, the rates of distinct
effectiveness and effectivenesswere respectively 0% and 30.30%,
and the total effective rate was 30.30%.The comparison of the
above tatistics between two groups had a significant difference
(P=0.0001) (Table4).

Adverse effects

In group A, there were 5 patients who suffered from adverse
drug reactions and the incidence was 6.94%. The adverse drug
reactions mainly included nauses, rash, chest discomfort, fever,
epigastric comfort, diarrhea and poor taste, and most of them
were mild or moderate. None of the patients withdrew because
of adverse drug reactions. In group B, adverse effects occurred
in 7 patients and the incidence was 9.72%. The manifestations
weresimilar to thosein group A and 1 patient withdrew because
of weakness, anorexia, epigastric discomfort after taking drugs.

DISCUSSION

Hepatic fibrosis, a precuror of cirrhosis, is a consequence of
sever liver damage that occurred in many patients with chronic
liver disease, and involves the abnormal accumulation of
extracellular matrix®4112_ | jver fibrosis represents a major
worldwide healthcare burden. Current therapy is limited to
removing the causal agent. This approach has been successful
in some diseases, particularly in haemochromatosis and chronic
viral hepatitig®%1728, However, for many patients treatment
was not possible, while other patients presenting to medical
attention were at an advanced stage of fibrosis®?. Thereis
therefore a great need for novel therapies for liver fibrosis.
Tremendousinsightsinto the understanding of hepatic fibrosis
have taken place over the past ten years. Foremost among these
isthe recognition that hepatic stellate cells (formerly known as
lipocytes, Ito cells, or fat-storing cells) play acentral role based
on their ability to undergo activation following liver injury of
any causg 15162 Hepatic stellate cells have been recognised
to be responsible for most of the excess extracellular matrix
observed in chronic liver fibrosis. The detailed understanding
of hepatic stellate cell biology has allowed the rational design
of novel antifibrotic therapies?!. Effective therapy for hepatic
fibrogenesiswould probably also be multifactorial, based on the
basic mechanisms underlying the fibrogenic procesg3142-23,
At present, it is considered that treatment of hepatic fibrosis
and antihepatic fibros saretwo different conceptsand antifibrotic
drugs should act on various parts of the genesis and development
of hepeaticfibrogs. Firstly, asfor etiological trestment, oxymatrine
could effectively treat chronic viral hepatitis and promote the
serum markers of hepatitis B virus (HBV) and hepatitis C virus
(HCV) in chronic hepatitis B and C to convert to negative and
reduce serumlevel of ALT®7, Secondly, oxymatrine could inhibit
theproliferation of hepatic sellate cells (HSC) at the concentrations
of 0.5-16 pg/mL in vitro. In addition, oxygen stress and lipid
peroxidation are important mechanisms responsible for hepatic
injury and hepatic stellate cell activation. Therefore, inhibition
of lipid peroxidation is an essential strategy of antihepatic
fibrosig***¢. By establishing D-gal actosamine-induced rat liver

fibrosis model, we observed the effect of oxymatrine on serum
and tissue biochemical indexes, content of liver hydroxyline,
expression of TGH31 mRNA and changes of tissue pathology,
the results showed oxymatrine had prophylactic and therapeutic
effects on D-galactosamineinduced rat liver fibrosis. Thiswas
partly by protecting hepatocytes and suppressing fibrosis
accumulation through anti-lipoperoxidation!?. In present study,
We found that the scores of hepatic fibrosis after therapy in
group A were 4.72+5.63, much smaller than 6.76+6.67 before
therapy, and the scores in group B after therapy increased
dgnificantly. Therewasan obviousdifference between two groups.
The scores of histological inflammatory activity in group A
decreased from 46.08+3.84 before treatment to 4.00+2.97 after
therapy, and the scoresin group B after therapy did not decrease
obvioudy. Therewas an obvious difference between two groups
both in improvement of histopathology and in improvement of
noninvasive indexes such as clinical manifestations, serum
markers of hepatic fibrosis®?7. Associated indexes of liver
function and imaging detection indicated that oxymatrine was
anideal drug of antihepatic fibrosis. It isvaluable to pay more
attentions to the basic and clinical research of oxymatrinein
order to explorethe accurate mechanismsof itseffect on antihepatic
fibrosis.

REFERENCES

1 Arthur MJ. Pathogenesis, experimental manipulation and treat-
ment of liver fibrosis. Exp Nephrol 1995; 3: 90-95

2 Brenner DA, Waterboer T, Choi SK, Lindquist JN, Stefanovic
B, Burchardt E, Yamauchi M, Gillan A, Rippe RA. New aspects
of hepatic fibrosis. J Hepatol 2000; 32(Suppl): 32-38

3  Albanis E, Friedman SL. Hepatic fibrosis. Pathogenesis and
principles of therapy. Clin Liver Dis 2001; 5: 315-334

4 Friedman SL. Molecular mechanisms of hepatic fibrosis and
principles of therapy. J Gastroenterol 1997; 32: 424-430

5 Rockey DC. The cell and molecular biology of hepatic
fibrogenesis. Clinical and therapeutic implications. Clin Liver
Dis 2000; 4: 319-355

6 Li J, Li C, Zeng M. Preliminary study on therapeutic effect of
oxymatrine in treating patients with chronic hepatitis C.
Zhongguo Zhongxiyi Jiehe Zazhi 1998; 18: 227-229

7 Yu YY, Wang QH, Zhu LM, Zhang QB, Xu DZ, Guo YB, Wang
CQ, Guo SH, Zhou XQ, Zhang LX. A clinical research on
oxymatrine for the treatment of chronic hepatitis B. Zhonghua
Ganzangbing Zazhi 2002; 10: 280-281

8 ChenY,LiJ, ZengM, Lu L, Qu D, Mao Y, Fan Z, Hua J. The
inhibitory effect of oxymatrine on hepatitis C virus in vitro.
Zhonghua Ganzangbing Zazhi 2001; 9(Suppl): 12-14

9 YangW, Zeng M, Fan Z, Mao Y, Song Y, Jia Y, Lu L, Chen CW,
Peng YS, Zhu HY. Prophylactic and therapeutic effect of
oxymatrine on D-galactosamine-induced rat liver fibrosis.
Zhonghua Ganzangbing Zazhi 2002; 10: 193-196

10 Schuppan D, Porov Y. Hepatic fibrosis: From bench to bedside.
J Gastroenterol Hepatol 2002; 17(Suppl 3): S300-S305

11 Li D, Friedman SL. Liver fibrogenesis and the role of hepatic
stellate cells: new insights and prospects for therapy. J
Gastroenterol Hepatol 1999; 14: 618-633

12 Poli G. Pathogenesis of liver fibrosis: role of oxidative stress.
Mol Aspects Med 2000; 21: 49-98



Mao YM et al. Capsule oxymatrine in treatment of hepatic fibrosis

3273

13

14

15

16

17

18

19

20

21

22

Poli G, Parola M. Oxidative damage and fibrogenesis. Free
Radic Biol Med 1997; 22: 287-305

Bjorneboe A, Bjorneboe GE. Antioxidant status and alcohol-
related diseases. Alcohol Alcohol 1993; 28: 111-116
Tsukamoto H, Rippe R, Niemela O, Lin M. Roles of oxidative
stress in activation of Kupffer and Ito cells in liver fibrogenesis.
J Gastroenterol Hepatol 1995; 10(Suppl 1): S50-53

Kim KY, Choi I, Kim SS. Progression of hepatic stellate cell
activation is associated with the level of oxidative stress rather
than cytokines during CCl4-induced fibrogenesis. Mol Cells 2000;
10: 289-300

Dong Y, Xi H, Yu 'Y, Wang Q, Jiang K, Li L. Effects of oxymatrine
on the serum levels of T helper cell 1 and 2 cytokines and the
expression of the S gene in hepatitis B virus S gene transgenic
mice: a study on the anti-hepatitis B virus mechanism of
oxymatrine. J Gastroenterol Hepatol 2002; 17: 1299-1306
Xiang X, Wang G, Cai X, Li Y. Effect of oxymatrine on murine
fulminant hepatitis and hepatocyte apoptosis. Chin Med J 2002;
115: 593-596

Song J, Wang LL, Zhu L, Zhong HM, Yao P. Effects of
oxymatrine on procollagen metabolism and its gene expression
in experimental fibrotic rats. Zhonghua Ganzangbing Zazhi 2003;
11: 697

Liu J, Manheimer E, Tsutani K, Gluud C. Medicinal herbs for
hepatitis C virus infection: a Cochrane hepatobiliary system-
atic review of randomized trials. Am J Gastroenterol 2003; 98:
538-544

Coutinho EM, Barros AF, Barbosa A Jr, Oliveira SA, Silva LM,
Araujo RE, Andrade ZA. Host nutritional status as a contribu-
tory factor to the remodeling of schistosomal hepatic fibrosis.
Mem Inst Oswaldo Cruz 2003; 98: 919-925

Hui JM, Sud A, Farrell GC, Bandara P, Byth K, Kench JG,
McCaughan GW, George J. Insulin resistance is associated with

23

24

25

26

27

28

29

30

31

chronic hepatitis C and virus infection fibrosis progression.
Gastroenterology 2003; 125: 1695-1704

Perrillo RP. Management of the patient with hepatitis B virus-
related cirrhosis. J Hepatol 2003; 39(Suppl 1): S177-180

Kim CW, Yoon SK, Jo BS, Shin JY, Jang JW, Choi JY, Han NI,
Lee CD, Chung KW, Sun HS. Prediction of hepatic fibrosis
using serum hyaluronic acid in patients with chronic liver
disease. Korean J Gastroenterol 2003; 42: 510-518

Tang M, Potter JJ, Mezey E. Activation of the human alphal
() collagen promoter by leptin is not mediated by transform-
ing growth factor beta responsive elements. Biochem Biophys
Res Commun 2003; 312: 629-633

Xu GG, Luo CY, Wu SM, Wang CL. The relationship between
staging of hepatic fibrosis and the levels of serum biochemistry.
Hepatobiliary Pancreat Dis Int 2002; 1: 246-248

Xie SB, Yao JL, Zheng SS, Yao CL, Zheng RQ. The levels of
serum fibrosis marks and morphometric quantitative mea-
surement of hepatic fibrosis. Hepatobiliary Pancreat Dis Int 2002;
1: 202-206

Xie Y, Zhao H, Dai WS, Xu DZ. HBV DNA level and antigen
concentration in evaluating liver damage of patients with chronic
hepatitisB. Hepatobiliary Pancreat Dis Int 2003; 2: 418-422
Oakley F, Trim N, Constandinou CM, Ye W, Gray AM, Frantz
G, Hillan K, Kendall T, Benyon RC, Mann DA, Iredale JP. Hepa-
tocytes express nerve growth factor during liver injury: evi-
dence for paracrine regulation of hepatic stellate cell apoptosis.
Am J Pathol 2003; 163: 1849-1858

Kondou H, Mushiake S, Etani Y, Miyoshi Y, Michigami T,
Ozono K. A blocking peptide for transforming growth factor-
betal activation prevents hepatic fibrosis in vivo. J Hepatol
2003; 39: 742-748

Dodig M, Mullen KD. New mechanism of selective killing of
activated hepatic stellate cells. Hepatology 2003; 38: 1051-1053

Edited by Wang XL and Xu FM



