PO Box 2345, Beijing 100023, China
Fax: +86-10-85381893
E-mail: wjg@wjgnet.com  www.wjgnet.com

World J Gastroenterol 2004;10(8):1176-1179
World Journal of Gastroenterology
Copyright ©2004 by The WJG Press ISSN 1007-9327

* VIRAL HEPATITIS

Inhibitory effect of oxymatrine on serum hepatitis B virus DNA in

HBV transgenic mice

Lun-Gen Lu, Min-De Zeng, Yi-Min Mao, Jing-Yuan Fang, Yu-Lin Song, Zhao-Hui Shen, Ai-Ping Cao

Lun-Gen Lu, Min-De Zeng, Yi-Min Mao, Jing-Yuan Fang, Yu-
Lin Song, Zhao-Hui Shen, Ai-Ping Cao, Shanghai Institute of
Digestive Disease, Renji Hospital, Shanghai Second Medical
University, Shanghai 200001, China

Supported by the Key Project of Shanghai Medical Devel opment
Foundation, (No: 992DI1001) and grants from 1999 Youth Liver
Diseases Foundation of Chinese Liver Diseases Association
Correspondenceto: Lun-Gen Lu, MD, Shanghai Ingtitute of Digestive
Disease, Renji Hospital, Shanghai Second Medical University, Shanghai
200001, China. lulungen@online.sh.cn

Telephone: +86-21-33070834 Fax: +86-21-63364118

Received: 2003-08-23 Accepted: 2003-10-07

Abstract

AlIM: To study the inhibitory effect of oxymatrine on serum
hepatitis B virus (HBV) DNA in HBV transgenic mice.

METHODS: HBV transgenic mice model was established
by microinjection, and identified by HBV DNA integration
and replication. Transgenic mice with replicating HBV were
divided into 3 groups, and injected with normal saline
(group A, n=9), 50 mg/kg (group B, n=8) and 100 mg/kg
(group C, n=9) oxymatrine intraperitoneally once a day
for 30 d, respectively. Quantitation of serum HBV DNA in
HBV transgenic mice was performed by competitive
polymerase chain reaction (PCR) in combination with DNA
hybridization quantitative detection technique before and
after treatment.

RESULTS: Compared with pre-treatment, the serum HBV
DNA in group A (F=1.04, P=0.9612) and group B (F=1.13,
P=0.8739) had no changes after treatment. However, in group
C serum HBV DNA was significantly decreased (F=13.97,
P=0.0012). The serum HBV DNA after treatment was lower
in group C than in groups B and A (F=8.65, P=0.0068;
F=12.35, P=0.0018; respectively). The serum HBV DNA
after treatment was lower in group B than in group A, but
there was no statistical significance (F=1.43, P=0.652).

CONCLUSION: Oxymatrine has inhibitory effects on serum
HBV DNA in HBV transgenic mice.
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INTRODUCTION

Hepatitis B virus (HBV) infection isamajor cause of chronic
hepatitis, cirrhosis, and hepatocellular cancer and accounts for
1 million deaths annually. Information on the virusload and the
replicative activity of HBV isof paramount importancein the
management of patientswith chronic HBV infection, because
of recent advances in medications which can effectively

suppress HBV replication by using nucleoside anal ogues,
interferon and other drugs*®. Serological parametersinclude
the levels of hepatitis B e antigen (HbeAg), DNA polymerase,
HBV DNA measured by qualitative methods such as PCR or
semi-quantitative dot blot hybridization, and HBV DNA
quantitation by solution hybridization. Thedirect and quantitative
nature of HBV DNA quantitation by solution hybridization
makesit auseful clinical test to monitor serialy the efficacy of
antiviral therapy®,

The aim of chronic hepatitis B treatment is to control
infectivity, eradicate the virus and prevent the devel opment of
cirrhosis. However, permanent loss of HBeAg and HBY DNA
isunusua and HBSA(Q persistently presents. For many years,
alphainterferon was the only approved therapy for chronic
HBYV infection in most countries around theworld. Interferonis
effectivein only 30-40% patients. It must be given by injection
and isfrequently associated with fever and flu-like symptomsg*2.,
Recently, lamivudinewas approved for thetreatment of chronic
HBV infection in many regions of the world. Although
convenient and well-tolerated, lamivudine's efficacy issimilar
tothat of interferon and prolonged administration of lamivudine
is associated with development of resistance’®. New agents,
such as adefovir dipivoxil, offer promising effects when used
either aone or in combination with lamivudinein the treatment
of individuals who are * treatment nai ve' or have developed
lamivudine resistance’®®. Up to now, thereis no specific therapy
available for chronic hepatitis B. Therefore, the search
continues for more efficacious treatments.

Many basic and clinical studies have reveded that oxymeatrine
has anti-hepatitis B virus effect, but the mechanism isunclear’62,
The hosts of HBV are very scarce, and ex vivo culture of HBV
isvery difficult, thuslimiting the study on HBV and itsrelated
diseases. Since 1985, avariety of HBV transgenic mice have
come out in succession, providing a new approach to study
the mechanism and treatment methods of HBV and itsrelated
diseased®?, SerumHBY DNA intransgenic micewasquantitated
by competitive polymerase chain reaction (PCR) in combination
with DNA hybridization technique in this study to assess the
anti-HBV effect of oxymatrine, and to provide an important
experimental basisfor itsclinical application.

MATERIALS AND METHODS

Plasmid P1.0 HBV was donated by Professor Xiang-Fu Wu
(Indtitute of Biochemistry, Chinese Academy of Sciences). The
complete genome (3.2 kb) of adr-type HBV was cloned at the
BamH1 sitein PUC18 vector. ICR mice aged 8 wk were bought
from Animal Center of Yangzhou University, raised in depurated
animal rooms. Transgenic HBV mice obtained from Dr. Cheng
Yong (Yangzhou University, Jiangsu Province) were used.

Detection of HBV integration in transgenic mice

Genomic DNA was extracted from the tails of HBV transgenic
mice (about 1.0-1.5 cm) at age of 4 wk!®!, The sequencesof PCR
primerswere5’ -AGAGTCTAGACTCGTGGTGGACTT-3 and
5 -TACGAACCACTGAACAAATGGCAC-3 . Theamplified
segment wasin the region of 470 bp HBc DNA. PCR reaction
mixture containing 5 mL 10xbuffer (0.5 mol/L KCl, 0.1 mol/L
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TrisHCI pH8.3,0.015mol/L MgCl,, 0.1 g/L glutin), 35 Serilized
water, 5 nL. 2 mmol/L dNTP, and 2 mL primers 1 and 2, was
heated for 10 minat 95 °‘C todenature DNA. A 1 ni. of Tag DNA
polymerase was added to the mixture, which was overlaid with
50 L of light mineral oil. Theamplification reaction wasrun for
35 cyclesasfollows: denaturing at 93 °C for 60 s, anneding at
60 C for45s andextensonat 72 °C for Lmin. A 5nk amplification
product was loaded into agarose gel for electrophoresis.

Identification of HBV expression in transgenic mice
Theexperimenta proceduresfollowed theingructionsin thekit of
Amplicor HBV monitor (Roche Diagnostic Systems, Inc.). Blood
from positive HBV transgenic mice was collected and the serum
wasseparated. Interna control wasadded to $andard and samples.
PCR was performed on HBV DNA extracted from serum. The
sequencesof primerswere5-GTTGCCCGTTTGTCCTCTAC-3,
and 5-biotin-GATGATGTGGTATTGGGGGC-3'. Thereaction
mixture was heated for 5 min at 94 “C to denature DNA, then
amplification was carried out 30 cycles: denaturing at 94 °C for
30s, annedling at 57 °C for 30 s, and extensionat 72 C for45s,
plusafina extensionat 72 °C for 5min. Theamplification product
was separated by agarose gel electrophoresis, identified and
guantitateded by hybridization.

Quantitation by enzyme linked hybridization in microwell plate
The experiments were performed according to theinstructions
of the Amplicor HBV monitor kit.

Thecommon probe (M XH2) wasdiluted with binding buffer. The
sequence of the probewas3-AGCGTCCAGTCGTCGTTACAC-S
(500 nmol/L). A 50 L of the diluted probe was added to each
well intwo DNA microwell platesand incubated at 37 “C for 2h.

Pre-hybridization

The solution in the well was discarded, 50 ni. wild segment
capture probe diluted by 1xhybridization solution was added
to each well of one plate. The sequence of the probe was 5’ -
TCGCAGGTCAGCAGCATGTGACATCAACTACCAGCACG-
3" (500 nmol/L). Fifty mL mutation primer diluted by
1xhybridization solution was added to each well of the other
plate. The sequence of the probewas5 -GTTGCCCGTTTGTC
CTCTACATCACACAAAGATCTACGTCGACGCAGGACCATGCA
AGACCT-3 (500 nmol/L). The platewasincubated at 55 C
for 60 min, and then the solution was discarded. The plate
was dried and washed twice with solution I.

Hybridization

The PCR products were diluted 10 times with distilled water,
heated for 5 min at 100 “C to denature the DNA, then placed on
ice immediately. One volume 2xhybridization solution was
added to the product and 50 ni. was added to the well. They
were incubated at 48 “C for 60 min. The wells were washed
threetimeswith solution | at 48 “C for 3 min each. The solution
was discarded and the plate was dried.

Signal assay

A 50 ni 1:1 000 diluted streptavidin-AL P complex was added
to each well and incubated at 37 °C for 20 min. They were then
washed four timesfor 4 min at 37 "C with solution |1, dried, and

stained with the substrate (p-nitrooheno-sodium phosphate).
Absorbance was read at 405 nm after 2 h.

Effect of oxymatrine on HBV transgenic mice

Twenty-six transgenic mice aged 8-12 wk (either sexes) were
divided into 3 groups, and injected with normal saline (group
A, n=9), 50 mg/kg (group B, n=8) and 100 mg/kg (group C, n=9)
oxymatrineintraperitoneally once aday for 30 d, respectively.
Serum HBV DNA in HBV transgenic mice was detected by
competitive polymerase chain reaction (PCR) in combination
with DNA hybridization quantitative detection technique before
and after treatment.

Statistical analysis

All the datawere analyzed by SAS software. ANOVA was used
to evauate the significance of the quantity of serum HBV DNA.
P<0.05 was considered statistically significant.

RESULTS

HBV DNA integration and replication in transgenic mice
Among the 396 transgenic mice, 137 had HBV DNA integration
(34.59%), and 26 had HBV replication in serum (6.56%).

The results of HBV DNA quantitation in transgenic mice
beforeand after oxymatrinetreatment aresummarizedin Table 1.

The results showed that there was no significant difference
in HBV DNA gquantity beforetreatment among thethree groups.
Compared with before treatment, there was no changein HBV
DNA quantity in group A (F=1.04, P=0.9612). HBV DNA
quantity wasdecreased in group B (F=1.13, P=0.8739), and was
significantly decreased in group C (F=13.97, P=0.0012) after
treatment. The level of HBV DNA was significantly lower in
group C thanin groups A (F=12.35, P=0.0018) and B (F=8.65,
P=0.0068). HBV DNA quantity of group B after trestment was
lower than that of group A, but there was no Statistical difference
(F=1.43,P=0.652).

DISCUSSION

With the advent of embryo microinjection technology, it was
clear that many questionsrelated to HBV infection might be
directly examined by introduction of apartial or complete copy
of HBV genome into transgenic mice. Severa lines of HBV-
transgenic mice have been prepared by introducing either the
full HBV genome, or apartial or selected portion of HBV genome
into an inbred strain of mice. The successful estalishment of
HBV -transgenic mice model and the expression of HBV gene
products have shown that mice might be a host for the
expression of HBV-related products. The characteristicsof HBV
infectionin HBV transgenic mice have shownitspotential utility
asamode for study of anti-HBV drugg?2+2"-#¥, HBV transgenic
mice were generated by microinjection, our results revealed
that HBV genome was integrated in the genome of mice and
expressed effectively. It proved that we could obtain mice
bearing complete HBV genomes. In the 396 transgenic mice,
137 had HBV DNA integration (34.59%), and 26 had HBV
replication in serum (6.56%). The existence of HBV DNA in
serum demonstrated that there was HBV gene replication in
ml Cé28'30'34'35] .

Table 1 Results of HBV DNA quantitation in transgenic mice before and after oxymatrine treatment (fg/mL) (n, mean£SD)

Group B

Group C

Group Group A
Pre-treatment 9 10 933.33+5 591.06 8
Post-treatment 9 10 864.44+5 492.81 8

5 898.375%4 597.09 9

12 762.5+4 891.96

©

10 164.44+5 842.93
2 426.33+1 563.12°4

bP<0.01 vs before treatment, 9P<0.01 (vs after treatment in groups A and B).
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Anti-HBV therapy of hepatitis B is still adifficult problem.
Even the generaly known drugs such as a-|FN and lamivudine
have limitations such as low rate of HBV negativity, high price,
side effectsand virus variation. So it has become urgent to find
new and effective anti--HBV drugd*. Oxymatrine has been
found to be akind of alkaloid extracted from a Chinese herb
Sophora alopecuraides L[, Basic and clinical researches
have shown that oxymatrine hasthefollowing pharmacological
effects: antivirus, protecting hepatocytes, antihepatic fibrosis,
and immune regulation®"*Y. |n particular, itsinhibitory effect
on hepatitis B virus (HBV) has attracted wide attention in recent
years. Oxymatrine has been proven to have digtinct anti-virus
effectsin the treatment of chronic hepatitis B (CHB)52,

In vivo experiment indicated that oxymatrine could inhibit
HBsAg and HBeAg secretion from HBV DNA transinfected
cell strain2.2.15. Inacertain range, with increased concentration
and reaction time, theinhibitory rateincreased gradually. Given
the same concentration and reaction time, the inhibitory rate
on HBsAg appeared to be higher than that on HBeAg“2. In an
in vivo study on transgenic mice, the mice were injected
intraperitoneally with 100 mg/kg, 200 mg/kg and 300 mg/kg
oxymatrine everyday for 30 d. The amount of HBSAg and
HBeA(g decreased significantly compared with control group,
and there was no difference among the treatment groups*42.
A clinical research suggested that when oxymatrine was applied
to treat chronic hepatitis B, the normalization rates of serum
ALT and TB, and the negative converson rates of serum HBsAgQ
and HBV DNA were similar to those with alphainterferon 4,

The amount of HBV DNA reflected the level of HBV
replication directly. In this study we observed the effect of
oxymatrine (50 mg/kg, 100 mg/kg) on HBV transgenic mice, and
oxymatrine in both concentrations could inhibit the replication
of HBV DNA. Theresultsindicatethat oxymatrine hasinhibitory
effectson thein vivo replication of HBV DNA. We till need to
further explore how oxymatrineinhibitsHBV DNA replication.
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