B o
Kor. J.
47(2) :

8 3 A
Pharmacogn.
137 ~ 142 (2016)

HEEd FE29 o2y 7Y dEHZHO[HA 4 AN 21t
Bixfe - ZTE - QlEp
'SUthsha ol gu e, Cop etk Shgsichst

The Effect of Poria cocos Extract to Inhibit Enterovirus Replication
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Abstract — Enterovirus is a common cause of several severe diseases such as myocarditis, hand-foot-mouth disease, and men-
ingitis in children and adult. There are many try to develop new antiviral drug for direct treatment in virus infection. However,
synthetic chemical antiviral drug is not working. To overcome this limitation, we examined plant extracts. The antiviral effect
of plant extracts was screened by HeLa cell survival assay in coxsackievirus B3 (CVB3) infection. We observed a strong anti-
viral effect of Poria cocos extract in a dose-dependent manner (1 mg/ml~0.01 mg/ml). P. cocos extract (1 mg/ml) treatment was
dramatically decreased virus protease 2A induced elF4G-I cleavage and virus capsid protein VP1 production. CVB3 positive
and negative strand RNA amplification were significantly reduced in P. cocos extract treatment. P. cocos extract completely
blocked early time activation of ERK and AKT activity in CVB3 infection. Taken together these data indicate that the treatment
of P. cocos extract strongly inhibit CVB3 replication. Poria cocos extract may possible to developed as a therapeutic agent for

enterovirus.
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Virus and Cell lines — A7 |vlo]g]2s 97= o)A =
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XM= (Poria cocos) F& — A58 FE= 71xF 200¢
EHE AT F 95% EERE 257 FET vhe 2
TEB] AAEE FEE 2472 FEI] FE 1.2%=
StR sl om ARS8l wk DMSO9 54 100 mg/ml
AEE Aok Azt Al et A v 34 sk
Aol ARSI 22y FZ2-2 Ergosterol, histidine,
caprylic aicd, dodecenoic acid, lauric acid, palmitic acid,
undecanoic acid 59| 3}stEZ o] FAHES o|F I 3lom
TE P HHE 28-S sl B vhERek o
o} girskelaiglar A8 wprt FE00 AR AEEs
7hd sk

FEE2| Hl0[2A BAIM| ME - Cell survival assay=
B3l ohdet M S dntolH s &S Hist] =
ALl E 2 Z4] A B AdsigichY B Aeuhy
2 oJH9] ol AfEAeH Tt 2T} WA Hela
cellS 96well-platecl] 5x10* S=2k= viF3laL 10 PFU/mIC]
AP ute| 1A 30i7F AHAAI7IAL 5% FBS DMEMY|
1 mg/mPEE] 1 ngmZHA] 1/1002 21802 343k Ao
SIE-S Attt 18A7F 4 &, Al S22 A& Al
k2] Cell Counting Kit 8(CCK-8) 8 ul& ¥ L 2A] 759t

2

1o ot 2o

Kor. J. Pharmacogn.

O wjFeie Al Ee] Al wEt Wt Al mn) kel o]
M3} microplate reader(Molecular device, USAYS A8-3}
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Western Blot Analysis — Al 2] ©hul 2 & RIPA buffer
(50 mM Tris-HCI, pH 8.0, 0.1% SDS, 1% NP40, 150 mM
NaCl, 0.5% sodium deoxy-cholate)Z 2]} th A3 Al
Z 3259 aliquotS 12% SDS-PAGE geldll loadings})
ot A7195S 3 &, @928 Hybond-ECL nitrocellulose
membrane® 2. transferd}ATF. membrane 5% non-fat dry
milk solution®. 2 block3}3L anti-enterovirus VP1(1:1000,
mouse monoclonal antibody)®} GAPDH antibodies(1:1000,
rabbit polyclonal antibodies; Cell signaling, USA)=. probe
ElS=

HlO|2{A REAL HE - RNA Hlo]8291 CVB49] #41
2} S22 7538H7] 913l TRIzol reagent(Invitrogen, USA)
2 MEE F2sl] RNAE FEsaL AA] F=E9] aliquot
Z 2ulE F3 22 Maxime Reverse-transcription(RT) kit
(Intron Biotech, Inc. KOR)S AR&-5lo] RTS S=3§3It}. o]uj
uto]2 28] positive 71t 532 918l VPl-antisense primer
(5-CACCGGATGGCCAATCCA-3)2 HA| RT §F3-& 53}
&lo] cDNAE Artelal A4HE cDNAS F3 2 VPI-AS
9} VPl-sense primer(5-GCGAAGAGTCTATTGAGCTA-
3)E A8-3l4 Polymerase Chain Reaction(PCR)S- 3] 3}
3L 1.5% agarose geloll 17|95 sto] Rl

EAXE| - RE A¥+= meantSEMOE YEPRATE. Control
3} wlelelz 74 1F k] ZA¥R= Mann-Whitney nonpara-
metric t-test(GraphPad Prism 4.0 for Windows; GraphPad
Software, La Jolla, USA)E AH&-3te] 4 g}, P<0.05<!
A7l AR folah),

A2t Y DE

g3l g53ate] Aol ARSIt CVB3E Al A
7)3 A& FEEES 1 mgmlFE 34351 10 ng/ml7HA|
AH7ksle] @%-& 215190} Hela cell?] AESLS o] Y]
AelA] QlE|2uto]g 2 F2] oA 558 HFske] 24
of R AY QB WE(sodon excisus) FE=ENA A&
ORI2”'Z positive controlZ AH&-8te] A E-2(Poria cocos)
FZ2E0] g9 28] 1 mg/ml =04 90% o Z7Fst
Rom A FEo] oEF R ol THE UERY
th(Fig. 1). L& 0.1 mg/ml ©|3t2 FE7} Yol Fof u}
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Fig. 1. Screening for anti-enterovirus plant extract. (A) Anti-enterovirus activity of plant extract was screened using in-vitro HeLa
cell survival assay following coxsackievirus B3 infection. 1 mg/ml and 0.1 mg/ml concentration of P cocos extract significantly

increase virus infected cell survival. ORI-2 is a positive control.
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Fig. 2. Poria cocos extract inhibit CVB3 replication in HeLa cells. (A) P. cocos was significantly inhibited CVB3 replication. Viral
capsid protein VP1 and cleaved elF4GI were not detected in high concentration P. cocos extreact treatment. (B) Live CVB3 rep-
lication was observed by CVB3-GFP infection. Virus replication correlated with GFP expression. 1 mg/ml of P. cocos extract was

significantly reduced GFP expressed cell number.
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Fig. 3. P. cocos extract inhibit CVB3 gene amplification. CVB3 gene amplification was confirmed in CVB3 infected HeLa cells
with P. cocos extract treatment. CVB3 capsid protein VP1 gene positive and negative strand were amplified by reverse transcription
PCR. Both strand of VP1 gene was significantly decreased by extract treatment. Data are presented as the mean plus or minus the
standard error of the mean from 3 independent experiments (***, P<0.01; **, P<0.01).
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Fig. 4. P. cocos extract inhibits cell signaling molecule activity. (A, B) P cocos extract was added to HeLa cells following CVB3
infection. ERK and AKT Ser473 phosphorylation were dramatically inhibited by P cocos extract in a high concentration treatment.
These signaling molecule activity may correlate with CVB3 replication in HeLa cells. Data are presented as the mean plus or minus
the standard error of the mean from 3 independent experiments (**, P<(.01).
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