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Abstract

Glycyrrhizin, a major component of an herb (licorice), has been widely used to treat chronic
hepatitis B in Japan. This substance, which improves liver function with occasional complete recovery
from hepatitis, was examined for its effects on the secretion of hepatitis B surface antigen (HBsAg) in
vitro. In this study the action of glycyrrhizin on hepatitis B virus has been elucidated. Glycyrrhizin
suppressed the secretion of HBsAg and accumulated it in PLC/PRE/5 cells dose-dependently. Its action
was further analyzed and determined in the HBsAg-expression system using varicella-zoster virus.
Glycyrrhizin suppressed the secretion of HBsAg resulting in its accumulation in the cytoplasmic
vacuoles in the Golgi apparatus area. HBsAg labeled with 3*S-methionine and cysteine was accumulated
in the cells and its secretion was suppressed dose-dependently in glcyrrhizin-treated culture. The
secreted HBsAg was modified by N-linked and O-linked glycans but its sialylation was inhibited dose-
dependently by glycyrrhizin. Thus glycyrrhizin suppressed the intracellular transport of HBsAg at the
trans-Golgi area after O-linked glycosylation and before its sialylation. HBsAg particles were mainly
observed on the cell surface in the glycyrrhizin-treated culture but not in the untreated culture. This
suggests that a sialylation of HBsAg particles resulted in the novel surface nature of glycyrrhizin-
treated HBsAg particles. We elucidated the unique mechanism of glycyrrhizin action on HBsAg
processing, intracellular transport, and secretion.
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Fig. 1 Structure of glycyrrhizin.
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Fig. 2 Effect of glycyrrhizin on production and secretion
of HBsAg in the PLC/PRF/5 cell culture. The amounts of
HBsAg in the cells and the culture supernatant are expres-
sed as the mean percentage + S.D. (n=6) of those in
untreated cells. Open and closed circles represent the
amount of HBsAg detected in the cellular and super-
natant fractions. Glycyrrhizin suppressed the secretion of
HBsAg and the amount of intracellular HBsAg increased
dose-dependently.
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Fig. 3 Intracellular (Cell) and culture supernatant (Super-
natant) IIBsAgs labeled with [*°S] methionine and
cysteine. IHBsAg synthesized and secreted in the presence
of glycyrrhizin (0, 0.5, 1 and 2 mg/ml) was analyzed in
SDS-PAGE. Glycyrrhizin caused a slight, dose-dependent
accumulation of synthesized 11BsAg in the intracellular
fraction but had no effect on the molecular weights in the
cells. The amount of secreted [HHBsAg was suppressed and
its electrophoretic mobility increased in a dose-dependent
manner by glycyrrhizin.
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Fig. 4 Sialylation of intracellular (1 and 2) and secreted
(3,4, 5 and 6) 1IBsAg.

—and +indicate without and with glycyrrhizin (Glyc)
or sialidase (Sial) treatment, respectively. HHBsAg secret-
ed in the absence of glcyrrhizin was sensitive to sialidase
(neuraminidase), and the mobility of HBsAg treated with
sialidase increased compared to that without sialidase. On
the other hand, HBsAg secreted in the presence of 2 mg/
ml glycyrrhizin had the same mobility as sialidase treat-
ed HBsAg without glycyrrhizin treatment. The molecular
weights of glycyrrhizin-treated HBsAg were not marked-
ly influenced by sialidase treatment compared with
untreated HBsAg.
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Fig. 5 Intracellular transport and glycosylation of HBsAg and the inhibition site of glycyrrhizin.
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