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Inhibitory Effects of Terminalia chebula, Sanguisorba officinalis,
Rubus coreanus and Rheum palmatum on Hepatitis B Virus
Replication in HepG2 2.2.15 Cells

Tae Gyun Kim, Min Su Park, Hyung-Mee Han, Seog Youn Kang,
Ki Kyung Jung, Hang Mook Rheu and Seung Hee Kim*
Korea Food and Drug Administration, Seoul 122-704, Korea

Abstract — This study was undertaken to test for antiviral activity of the aqueous extracts prepared from
4 medicinal plants of Korea (Terminalia chebula, Sanguisorba officinalia, Rubus coreanus, Rheum pal-
matum). Aqueous extracts were assayed for the inhibition of hepatitis B virus (HBV) replication by mea-
surement of HBV DNA and surface antigen (HBsAg) levels in the extracellular medium of HepG2 2.2.15
cells. All extracts decreased the levels of extracellular HBV virion DNA at concentrations ranging from 64
to 128 ug/m/ and inhibited the production of HBsAg dose-dependently. Among the 4 tested plants, Zer-
minalia chebula exhibits the most prominent anti-HBV activities. Our findings suggest that these 4 medic-
inal plants may have potential to develop as specific anti-HBV drugs in the future.

Keywords [ ] Anti-hepatitis B virus, HepG2 2.2.15 cell, Terminalia chebula, Sanguisorba officinalis, Rubus

coreanus, Rheum palmatum.
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Fig. 1 — Effects of the aqueous extracts of 4 medicinal plants on anti-HBV activities. The HepG2 2.2.15 cells were treated with
64 (lane 1), 128 (lane 2), 256 (lane 3), 512 pg/ml (lane 4) of the aqueous extracts and 10 UM dideoxycytidine (lane PC)
as a positive control for 8 days. Samples were loaded in duplicate. HBV DNA in culture media was harvested and
analyzed by Southern blot hybridization. Lane C, not treated with test sample; M, size marker (A/Hind III); RC, relaxed

circular HBV DNA.
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Table I — Inhibition of HBsAg production by the aqueous extracts of medicinal plants in HepG2 2.2.15 cells

Botanical name(Chinese) 64

Concentration of the plant extracts (Ug/mi)

Terminalia chebula Gil'f) 52.5 = 4.2*
Sanguisorba officinalis (HAR) 55 % 05
Rubus coreanus (&7 29.4 * 1.1*
Rheum palmatum (N%) 16.2 = 1.6
dideoxycytidine (ddC, 10 uM) 144 £ 4.1*

128 256 512
% inhibition of HBsAg production
90.6 = 1.2* 92.6 + 0.7* 95.8 + 0.9*
33.1 = 1.4* 87.4 T 2.0* 96.4 £ 0.6*
684 + 3.3* 86.9 = 0.7* 95.9 * 0.7*
36.1 £ 1.4* 61.5 7 0.9* 779 * 2.5*

The inhibition of HBsAg production was analysed by radioimmunoassay (RIA) and inhibition percentage was calculated using the fol-
lowing equation, I(%)=[1-(T-B)/(N-B)] X 100 (I: inhibition of HBsAg production, T: cpm of treated group, N: cpm of non-treated group,
B: background cpm). Values are mean * SE for 4 separate experiments.

*: Significantly different from control (p<0.01)
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