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The Inhibitory Effects of Fermentation Broth of Ganoderma lucidum
in the 2. 2. 15 Cell with Addition of Radix Sophorae Flavescentis on HBV

LI Yan-qun', ZHANG Lian-fen', ZHANG Zhi-bin*, JIN Jian', ZHANG Ke-chang'
(1. Biotechnology School of Southern Yangtze University, Wuxi 214036, China; 2. Wuxi Hospital of Chinese Tra-
ditional Medicine, Wuxi 214001, China)

Abstract: A human hepatoma cell line, 2. 2. 15 cell, transfected with cloned HBV DNA, was
used as a model to evaluate the inhibitory effects on HBV of the fermentation broth of
Ganoderma lucidum with Radix Sophorae Flavescentis, a traditional Chinese medicine, as a
medium component. At the same time, a mixture of the aqueous extract of Radix Sophorae
Flavescentis and the fermentation broth of Ganoderma lucidum cultured in the basic medium
without addition of Radix Sophorae Flavescentis, was also prepared and its inhibitory effects on
HBV were compared with the model. The contents of hepatitis B surface antigen (HBsAg) and
core-related antigen (HBeAg) in the cell culture medium were measured with radioimmunoassay.
The cytotoxinic effects on 2. 2. 15 cell were evaluated with MTT assay. The results showed that
both methods reduced the contents of HbsAg and HBeAg in the cell culture medium, when
adding dosage of the fermentation broth or the mixture ranging from 12. 5 pg/mL to 200 pg/mL.
The results also showed that the fermentation broth only had slight cytotoxinic effects on the
cell, while the mixture had stronger cytotoxinic effects on the cell. The results indicated that the
fermentation broth of Ganoderma lucidum with Radix Sophorae Flavescentis addition had an
inhibitory effect on HBV in vitro.

Key words: fermentation; Chinese traditional medicine; HBV; Ganoderma lucidum; Radix

:2003-06-30; :2003-09-18.
(1963-), s s



2 : 2.2.15 HBV 99
Sophorae Flavescentis
, 2% ,G418 380 pg/mlL.
o i .2 HBsAg.
, s HBeAg HBV DNA MTT
, 5 , 12 s
s \ (241 3
, s 1.2.2 HBsAg,HBeAg
HIV s, (RIA).
. . 1.2.3 ,
s ,  HBV DNA 2. RIA 0.5
2.15 (61, mg/mL MTT PBS 100 pL,37 C 4 h,
HBV , 100,L . 10
min, 490 nm A
A 100 %,
1
11 1.2.4 HBV HBsAg
' HBeA .
1.1. 1 (Sophora flavescens) ( cAg) )
=[ HBsAg( HBeAg) —
. " HBsAg( HBeAg)] = [ HBsAg (
HBeAg)—2.1]
HBV S 2
i ) 2.1 HBV
1.1.2 2.2.15 HBV DNA IFNa2b 2.2.15
Hep-G, (sl 302 . ; . , .,  HB-
. 1640 . .G418(Ge- sAg  HBeAg , 5.
neticin) \MTT; GibCo ; HBsAg 0X10" TU/mL ;
: 10 X 10" TU/mL
;s HBeAg : A
.INFe 2b: IFNo2b HBV
Tab.1 The anti—HBYV effects of IFNa2b in vitro
1.1.3 96 Corning HBsAg HBeAg
v .GC911 10'TU/mL /%% /% /%%
; :3022A . 0.625 0 0 100
1.2 1.25 5. 6.8 100
1.2.1 2.2.15 96 2.5 13. 15.6 100
3
, 6.5x10*/ 0.15 mL, 5.0 25, 93,7 100
10% L200 pg/mL
10 39. 33.4 93. 25
G418.,100 pg/mL .100 TU/mL .
5% 37 C .60 h 2.2 HBV

’

2.2.15



100 23

HBV 2. 2 )
HBsAg  HBeAg ) HBV
, , , HBsAg  HBeAg

’ 100 Hg/mL

3
b
1987 Sells HBV
2 HBV . .
DNA G418 HepG2
Tab.2 The anti-HBV effects in vitro of the fermentation 9 9 15
broth of G. lucidum with addition of Radix Sopho- noe ’
. HBsAg., HBeAg Dane
rae Flavescentis
. b
HBsAg HBeAg
(Lg/mé) /% /% /% By
BE—— HBV HBV
12.5 34.4 49.5 100
25 77.15 57.8 100
50 77.8 63.9 100 '
100 82.2 67.6 100
200 96. 3 72.1 78.1
2.2.15
12.5 60. 2 52.9 100
25 75.6 61.4 96. 6
2.2.15 HBsAg HBeAg
50 93.1 72.9 78.8
100 99.0 73.8 57.2 HBV , ,
200 99. 4 76.8 35.8 HBV ,
, , HBV DNA s
y HBV DNA
R HBsAg HBeAg
b
(1] . (M. : .1994,
[2] s . (GL-B) a Y mRNA LJ]. s
1999,31(2):179—183.
[3] 1) ) ) . la a mRNA [J].

,2000,14(3) :237—240.

[4] Eo S K. Antihepatic activities of various protein bound polysaccharides isolated from ganoderma lucidium[]J]. J Ethno-
pharmacol, 1999, 68(1-3). 175—181.

[5] Min BS, Nakamura N, Miyashio H, ez al. Triterpenes from the spores of ganoderma lucidum and their inhibitory activity
against HIV-1 protease [J]. Chem Pharm Bull, 1998, 6(10):1607—1612.

(6] , ; . . 2.2.15 [Jl. ,1992, 72(10):612—
615.

(7] . . (. ,2003,(3) :38—40.

[8] Sells MA. Production of hepatitis B virus particles in HepG2 cells transfected with cloned hepatitis B virus DNA[J]. Proc
Natl Acad Sci USA, 1987, 84(4) . 1005—1009.

[9] Lampertico P, Malter JS, Gerber MA. Development and application of an in vitro model for screening anti-hepatitis B vi-
rus therapeutics[ J]. Hepatology, 1991, 13(3) . 422—426.



