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Inhibition of Herpes Smplex Virus Infection by a G_ P Isolated from

Mycelium of Ganoderma | ucidum
LIU Jing', YANG Fan', L | Shan-shan' , WANG Yuhua' , YAN G Xiao-Jun' ,WU Zheng-hui* ,

GAOJinrrong'?, YE Linrbai'™"
(1. Collegeof Life Sciences,state Key L aboratory of Virology, Wuhan University, Wuhan 430072, China; 2. ZhongnanBranch,
Wuhan University of Science and Technology , Hubei 430223, China)

Abstract : We reported here that a Ganoderma lucidum polysaccharide (GL P) , one of the compo-
nents extracted and purified from the liquid fermentation of mycelium of Ganoderma lucidum,
was active against HSV-linfectionin Vero cells. The CCs (50 % cytotoxic concentration) val ue of
G Pfor Vero cells growth was more than 200Q g/ mL The ECso (50 % €ff ective concentration) of
GL Pfor virus yield reduction assay was 4. & ¢/ mL and 11 g/ mL when virus or Vero cells were
premixed with GL P, 1 g/ mL when virusand GL P were added into the cell culture s multane-
oudy, and 5Qu ¢/ mL when G. P was added after virus infection. Meanwhile, the selective index
(Sl, ratio of CCso to ECso) of GL P were more than 435, 182, 118 and 40, respectively. There
was no significant antiviral activity to be detected when the GL P was presented in the culture af-
ter beginning infection and before progeny virus release. Quantitative real-time PCR of theinfec
tive supernatant further confirmed that the GL P blocked HSV-1 infection at early stagesof thein
fection.
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QP , QP
(Hu 1h
man immunodeficiency virus, HIV) GP ,
4 Hsv-1 , 2h; arp
(58] GLP ;
2h G P; )
(acyclovir ,ACV) ara A (vidarabine) ,DHPG(gan- 2h GP ,
ciclovir) PFA (phosponoformic acid) GP 0.78 g/ mL 0@g/mL, 37 5%
CcO2 48 72h,
7 2h GLP,GLP
14h, aPpP, PBS
| , 0.
I e 5% , GP
1.3
GeneBank HSV-1 ,
(o 1l Primer Premier5. 0 HSV-1 US?
, 221bp  241bp,
(2] 5-GACGGCGTA GTGGA GGAAGAC3 ;
30 , 499bp 481bp ,5-CCTCTGGACCCGCAA
AAGC3 , 279bp , 301-
(3351 Miyazaki 326bp | 26bp , 5-CGA TGGGGGCGT
Nishijima AGAGCTGTGGCACT-3, 5
(10l FAM ,3 TAMRA ,
2000 , 1.4 PCR
usrs PCR
) PCR
1 1.5 DNA
1.1 (18] DNA
arpP 1.6 PCR
t8] , I (HSv-1, PCR Biometra ( What-
No. SM40) man ) 23 L PCR
Falcon 1.5%
Sgma 1.7 PCR
Ro- PCR Rotor- Gene 3000 (
tor- Gene 3000 Corbett Research Corbett Research )
1.2 5
[17] 5 |
QP 2.1 arpP
G P , Vero AP ,
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1 , Vero GP ,
AP 1h HSV-1 , GP , HSV-1 usr
10Qu o/ mL , ,
,G&LP 98 %( 1A); 2.3 @GP HSW1
GLP HSV-1 1h , Vero PCR ( 1, GaP
, QP 10@g mL &P , 79 %(6. 3 x 10°)
96 %( 1B) , 21 %(1.7 x 10°)
21207 ( 1; ,
3 GP 1h Vero ,
£ 93%(7.4 x 10°)
g . 7%(0.6 x 10°)
é ; GP
: 0 078 1.6 3.1 6.3 12.5 25 50 100 ' 90%(7.2 % 10°)
Concentration of GLP(1t g/mL) , 10%
1 arp ; G P HSV-1
Fg.1 Pague forming units in different concentration of HSV-1 , 3 GP
arP
Ratio of inhibition: test group divided_ by control group and mqltiply 1 PCR a”P
100% A, Yot cs ot ate T LT lore HSCL I e 1 Quanitai rekime POR to examine the copy

and HSV-1 were present during infection of Vero cells s multaneous
ly. D: GLP was added after HSV-1infected. E: GL P was added & -
ter HSV-1infected, and inoculums treated with GL Pfor 14h and re-
moved before progeny virus released.

, GLP
EC50 4. ¢ g/mL 1Mg/ mL 19/
mL 5@g/ mL( 1A B C D) MTT
QP CGCso
200Qu g/ mL , aP
Vero 435 182;
GLP SI 118;
GP Sl 40
AP
GaP, 0.78% g/ mL 0@ o/
mL, GP 14h arP, PBS
: 2% :
, 1E , GP
10 g/ mL
&P )
GLP
2.2 PCR
Vero
, HCV )
, PCR 1.5%

numbers of HSV-1 genome base on US7 gene
presented in inoculums before and &fter infected
Vero cells before and after treated with GL P

Groups Copies / mL2 Ratio® ( %)
Control (only HSV-1) 8.0+0.19 x 10° 100 %
HSV and GLP 8.1+0.13x 10° 100 %
HSV-1 infected to Vero cellsaone 1.7 +0.22 x 10° 21
GL Pincubated with HSV-1for 1h 7.4+0.26 x 10° 93
then infected to Vero cellsfor 2h
GLP, HSV-1 and Vero cell were 7.2+0.13x10° 90

presented s multaneoudy

a: The copies were measured by quantitative real-time PCR, which
was present in inoculums. Vira copies of control group decreased
that considered virus adsorbed in cell membrane. b: Test group di-
vided by control group and multiply 100 %. The data were reported
in the table as a mean values + S.D. for at least three separate ex-
periments.
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2h GP
14h, GP,
GLP ( 1E)
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arP )
apP ,
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1 PCR 1
, 8.0x10°,
AP 1h,GLP
, GP
, aP
QAP ih
Vero )
7%, 7.4+0.26 x10°, 93 %
: , GaP
Vero ,
10%, 90%(7.2 x
10°) ;
GP ,
1.7 x10°, 21 %, ,
79 % Vero ,
GaP
PCR ,
GLP HSV-1 HSV
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