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Abstract

Sex hormones are known to affect the immune system. Asymptomatic hepatitis B virus
(HBV) carriers are thought to be immunologically tolerant to HBV, but in some HBV car-
riers, the immune response to HBV is induced, especially in females during their sexually-
mature periods. This may be caused by the effects of estrogens on the immune system. In
this study, we found that the level of estradiol receptors in the cytosol of peripheral blood
mononuclear cells was significantly lower in asymptomatic HBV carriers and patients with
chronic hepatitis B compared to normal controls. However, when the mononuclear cells
from normal controls were pretreated with Sy6-saiko-td, which is clinically known to induce
seroconversion in symptomatic HBV carriers, the level of cytosol estradiol receptors signifi-
cantly increased. These results suggest that in asymptomatic HBV carriers and patients
with chronic hepatitis B, the response of peripheral blood mononuclear cells to estradiol was
lower compared to that of normal controls as a result of the low level of cytosol estradiol
receptors, and that the pretreatment of the mononuclear cells with Syd-saiko-td increased
the levels of cytosol estradiol receptors.
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Abbreviations EDTA, ethylenediaminetetraacetic acid ; ELISA, enzyme-linked im-
munosolvent assay ; HBV, hepatitis B virus ; HBe, hepatitis Be ; ME, mercaptoethanol .
MEM, minimum essential medium . TEMG buffer, buffer containing 10 mm Tris-HCI, 1.5
mM EDTA-Na,, 2 mM 8-ME and 10% glycerol ; Syd-saiko-t6 (Xiao-Chai-Hu-Tang), /I E#A
.

Introduction

The immune responses differ according to
sex, and it has been reported that serum immuno-
globulin levels of mammals including humans are
higher in females than in males, Antibody pro-
duction induced by stimulation with a specific an-
tigen is also higher in females than in males,2> and
autoimmune diseases are generally more frequent-
ly seen in females, especially in sexually-mature

females f) These results indicate that sex hor-
mones affect the immune system. It has been re-
ported that in male mice, antibody production in-
creases with the administration of estradiol” and
decreases with the administration of male hor-
Similarly, in hepatitis B virus (HBV)
carriers, virus elimination and induction of the

4)
mones.

immune responses to viral antigens seem to differ
between males and females. Studies on various
virus markers in the serum of chronic HBV car-

riers have shown that seroconversion (the ap-
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pearance of anti- HBe antibody and disappear-
ance of HBe antigen) is more frequently seen in
females, especially in sexually-mature females”
That is, sex hormones also affect the immune re-
sponses in HBV carriers. Most asymptomatic
HBYV carriers are infected during the perinatal
and infantile periods, and they are thought to be
immunologically tolerant to HBV. An examina-
tion of their serum shows that they are positive
to HBs antigen but have normal liver function.
However, in some cases, the immune response to
HBYV is induced at puberty or sexually-mature pe-
This
also indicates that the immune system of asymp-

riods, and they develop chronic hepatitis.

tomatic HBV carriers is influenced by female
sex hormones. In order to analyze the response
of the immune system of asymptomatic HBV car-
riers to female sex hormones, the level of estrad-
iol receptors in the cytosol of peripheral blood
mononuclear cells, which play an important part
in expressing the effects of estradiolf) was measured
in asymptomatic HBV carriers and patients with
chronic hepatitis B. Since Syd-saiko-t6 is re-
cently being used in the treatment of chronic he-
patitis B, the effects of Sy6-saiko-t0 treatment
on estradiol receptors were also studied.
Subjects and Methods

Subjects Fifteen HBs antigen - positive
asymptomatic HBV carriers who were normal
by the liver function test, liver scintigraphy and
abdominal ultrasonic examination, 22 patients
with chronic hepatitis B who were histologically
diagnosed by liver biopsy and 24 normal controls
were selected for this study.

Preparation of the cytosol of peripheral blood
mononuclear cells . Heparinized peripheral blood
was obtained from the patients and normal con-
trols, and the mononuclear cells were separated
by Ficoll-Conray density gradient centrifugation.
They were suspended in TEMG buffer (10 mm
Tris-HCI, 1.5 mM ethylenediaminetetraacetic acid
(EDTA)-Na,, 2 mM g-mercaptoethanol (ME),
109% glycerol, pH 7.4) to make a cell suspension
of 2 X 107 cells/ml.
enized using an ultrasonic cell disruptor (Branson

This suspension was homog-

Sonifier) and centrifuged at 105,000 g for one hour.
The supernatant containing cytosol was obtained
and used for the assay.

Measurement of estradiol receptors . The level
of estradiol receptors in the cytosol was measured
by enzyme-linked immunosolvent assay (ELISA;
ER-EIA kit, Dainabot Co.) using anti-estradiol
In brief, 100
ul of each sample (prepared cytosol) was incu-
bated with a bead, on which the anti-estradiol re-
ceptor monoclonal antibody was fixed, at 4C for
18 hours. FEach bead was washed with distilled
water and incubated with 200 gl of the peroxi-

receptor monoclonal antibody.7'8>

dase - conjugated anti-estradiol receptor mono-
Each bead
was washed again with distilled water and incu-

clonal antibody at 37°C for one hour.

bated with 300 ul of orthophenylanediamine solu-
tion at room temperature for 30 min. The reac-
tion was stopped by adding 1 ml of 1 N HCI, and
the absorbance was measured at 492 nm by a
spectrophotometer. The level of estradiol recep-
tors in each sample was calculated using the stan-
dard curve obtained from the standard estradiol
receptor solution.

Pretreatment of pevipheral blood mononuclear
cells with Syb-saiko-t6 . Peripheral blood mono-
nuclear cells from the normal controls were
suspended in Eagle minimum essential medium
(MEM) containing 109% fetal calf serum to make
Each mono-
nuclear cell suspension was incubated with 10 to
200 ug/ml of Syd-saiko-td at 37°C for 24 hours.
Syd-saiko-td was obtained from Tsumura Jun-

a cell suspension of 5X10° cells/ml.

tendo Inc. (Tokyo) and prepared as previously re-
ported?) For comparison, the mononuclear cell
suspension was incubated without Syd-saiko-to.
After incubation, each suspension was washed
with TEMG buffer and suspended in the same me-
dium to make a cell suspension of 2:x 107 cells/ml.
The level of cytosol estradiol receptors was mea-
sured as described before.

Statistical analysis . All results were expressed
as meantS.D. Statistical analysis was done by
Student’s f-test.
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Fig. 1 Level of estradiol receptors in the cytosol
of peripheral blood mononuclear cells from
asymptomatic hepatitis B virus carriers and
patients with chronic hepatitis B.

*p<0.01, **p<0.05.
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Fig. 2 Effects of Sy6-saiko-t6 on estradiol re-
ceptors in the cytosol of peripheral blood
mononuclear cells (n=10).

*p<0.05, **p<0.01.
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Results

Level of estradiol recepiors in the cylosol of
pervipheral blood mononuclear cells

As shown in Fig. 1, the level of cytosol
estradiol receptors per 2 X107 of peripheral blood
mononuclear cells was 14.14+4.04 fmol in the
normal controls. However, it was 5.53£5.62
fmol in the asymptomatic HBV carriers and
6.87+5.76 fmol in the patients with chronic he-
patitis B and significantly lower than that of
the normal controls (p <0.01). Among the asympto-
matic HBV carriers, the level was 8.26 + 6.29
fmol in the HBe antibody-positive patients, but
it was significantly lower in the HBe antigen-
positive patients at 2.80 = 1.89 fmol (p < 0.05).
However, among the patients with chronic hepatitis
B, there was no significant difference between
the HBe antigen-positive patients and HBe anti-
body-positive patients.
Effects of Syd-saiko-16 on estradiol veceptors in
the cytosol of peripheral blood mononuclear cells

As shown in Fig. 2, when peripheral blood
mononuclear cells from the normal controls were
incubated without Syd-saiko-t6, the level of
cytosol estradiol receptors was 5.37+1.30 fmol.
However, when the mononuclear cells were
pretreated with 10, 100 and 200 gg/ml of Syo-
saiko - t6, the levels significantly increased to
6.08 +0.16, 12.36 = 7.32 and 9.02 + 0.82 fmol, re-
spectively.

Discussion

Most asymptomatic HBV carriers are infect-
ed during the perinatal and infantile periods, and
they are thought to be immunologically tolerant
to HBV. It has been reported that about half of
the patients with chronic hepatitis B show a
response, while none of asymptomatic HBV car-
riers are responsive to the lymphocyte trans-
formation test using HBs antigen, suggesting that
asymptomatic HBV carriers completely lack sen-

sitized lymphocytes against HBV ¥ Sex hor-
mones are known to affect various immune mech-

anisms including the immune responses and virus
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elimination. In HBV carriers, there are more
male HBe antigen-positive patients, while sero-
conversion is more frequently seen in females, es-
pecially at puberty or sexually-mature periodsf3J
We have previously shown iz wvitro that anti-
body production is not induced by estrogen in
asymptomatic HBV carriers, " and that this may
be due to the low estradiol binding capacity of
peripheral blood mononuclear cells »  This re-
duced estradiol binding capacity is recovered by
pretreating the mononuclear cells with interleukin
1 and interleukin 21

In this study, we investigated the level of
estradiol receptors in the cytosol of peripheral
blood mononuclear cells in asymptomatic HBV
carriers and patients with chronic hepatitis B.
Since Sy6-saiko-td is recently being used in the
treatment of chronic hepatitis B, the effects of
Syd-saiko-t6 on cytosol estradiol receptors were
also studied .*
estradiol receptors was significantly lower in

As a result, the level of cytosol

asymptomatic HBV carriers and patients with
chronic hepatitis B compared to normal controls.
In addition, Sy6-saiko-td increased the level of
estradiol receptors.

Although the mechanism of sex steroid hor-
mones in the cells is not clear, the following steps
are known . Estrogen enters the target cells
through the cell membrane, binds with receptors
It then en-
ters the nucleus, binds with acceptors and shows
its effects.”

in the cytoplasm and activates them.

reported that inhibitors are present in the cyto-
plasm along with the receptors, and that these
inhibitors allosterically inhibit the binding of es-

16)
There have also been

trogen with receptors.ls'
reports of a molecule that becomes an inhibitor at
each stage, when estrogen binds with the recep-
tors, when it enters the nucleus and when it binds
with the acceptorsfs‘m

We have reported that one effect of estrogen
on the immune system is that it adjusts antibody
This effect of

estrogen on the immune system is thought to be

production in normal controls.

shown by following the steps described previous-
ly. Therefore, the low level of estradiol receptors
in the cytosol of peripheral blood mononuclrear

Furthermore, it has recently been

cells in asymptomatic HBV carriers which we
found in the present study may be the cause of the
reduced immunoenhancing effects of female hor-
The fact
that HBe antigen - positive asymptomatic HBV

mones in asymptomatic HBV carriers.

carriers, who completely lack the immune re-
sponse to the virus, had a lower level of cytosol
estradiol receptors than patients with chronic
hepatitis B, who have the immune response to the
virus, indicated that the decrease in the immu-
noenhancing effects of female hormones has some
kind of effect in the impairment of virus elimina-
Further-
more, we found that Syd-saiko-td increased the

tion in asymptomatic HBV carriers.
level of cytosol estradiol receptors. This sug-
gested that Sy6-saiko-td not only enhances the
immune responses but also induces the immuno-
enhancing effects of female hormones. In future,
further studies should be made to elucidate how
HBYV infection reduces the level of estradiol re-
ceptors in the cytosol of peripheral blood mono-
nuclear cells and how Syd-saiko-td increases the
level of estradiol receptors.
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