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Antiviral effect of Shuganning Zhusheye on hepatitis B virus in vitro

SI Lan-lan', LIU Yan', XU Dong-ping', CHENG Jun® (1.Viral Hepatitis Research Laboratory, Institute of
Infectious Diseases and Research Center for Clinical and Translational Medicine, The Fifth Medical Center,
General Hospital of PLA, Beijing 100039, China, 2.Center of Liver Diseases, Beijing Ditan Hospital, Capital
Medical University, Beijing 100015, China)

Abstract: Objective To evaluate the antiviral and synergistic antiviral effects of Shuganning Zhusheye
(SGN) on wild-type (WT) HBV and entecavir (ETV)-resistant HBV in HepG2.2.15 cell models and HepG2.
A64 cell models in vitro, respectively. Methods Cell counting kit-8 (CCK8) method was used to evaluate
the cytotoxicity of SGN, and the cell-safe serial-diluted concentration of SGN single or combined with ETV
and tenofovir disoproxil fumarate (TDF) were selected for antiviral assay. The antiviral effects of SGN were
evaluated with the inhibition rates of HBV DNA, HBsAg, and HBeAg levels. Results The CCy, of SGN in
HepG2.2.15 cells and HepG2.A64 cells were 198.40 pg/ml and 85.81 pg/ml, respectively. The maximum
inhibition rate of HBV DNA was 55.89% (¢ = 14.195, P = 0.0094) and 46.29% (¢ = 4.953, P = 0.0037) in
SGN group, 94.28% (t = 9.745, P = 0.00068) and 54.75% (¢ = 9.335, P = 0.00028) in SGN combined ETV
group, and 93.11% (¢ = 9.274, P = 0.00071) and 88.27% (¢ = 43.68, P = 6.03 x 10®) in SGN combined
TDF group, respectively. However, SGN had no significant inhibition effect on HBsAg and HBeAg
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levels in HepG2.2.15 cells (inhibition rate<< 12.00%). The inhibition rate of HBsAg in SGN group was
19.69%~34.26% (¢t =39.118, P=0.028; t = 19.73, P = 0.0024) in HepG2.A64 cells. SGN (8 pg/ml) combined
with low concentration (0.01 umol/L) of ETV had a synergistic antiviral effect on WT HBV DNA and the
inhibition rate was 86.28% (¢ = 30.745, P = 0.001). SGN (8 pg/ml) combined with low concentration (0.2
umol/L) of TDF had a synergistic antiviral effect on ETV-resistant HBV and the inhibition rate was 60.26%
(t=17.568, P = 0.017). Conclusions SGN can effectively inhibit the replication of both WT and ETV-

resistant HBV, and combination of SGN with low concentrations of ETV or TDF also have a significantly

synergistic inhibitive efficacy.
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HBV #4 5 & # i) HepG2.2.15 40 ffl 96 h, # K%
4= 245 ¥ 8 ug/ml ) SGN %} WT HBV DNA [f]
IR K 55.89%, LECA I E (Cs) M

HepG2.A64 4l

—e— 24h
-a- 48h
- 72h
= 96h

FEXT MG 1 (%)

)

0 0125025 4 8 16 32 64 128 256 512 800

SGN Z5¥iRE (pg/ml)

1 SFRFTiESHRARSHER S
A A9 SGN 243 11 ¥ HepG2.2.15 il ¥4 B A SGN 25 ¥ B 1 1) HepG2.A64 41 B ¥ ft; *P << 0.05, **P << 0.01, ***P <

0.001



1.103 pg/ml,
DNA 12 5353 N 94.28% 93.11% (FH 2A) ;
SGN VI i i % HBsAg. HBeAg A il 55 40 /£ H
% < 12.00%, XTHEZ§Y) ETV F1 TDF %} HBsAg

% B8 25 %) ETV #1 TDF %} WT HBV

[ 30 1) 3R 4 B~ 7.64% F19.65% (B 2B) , X
HBeAg JL 7 LH#IER (B 2C) . 8 pug/ml 1) SGN
%} HepG2.A64 Zifi/EF] 96 h, X} HBV DNA [
N 46.29%, ICs, 7 3.029 ug/ml, XfHE 254 ETV
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