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ORI2 is a Strong Inhibitor of Coxsackievirus B4 Replication
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Abstract — The ORI2 (3-[3,4-dihydroxyphenyl]acrylic acid 1-[3,4-dihydroxyphenyl]-2-methoxycarbonylethyl ester) was puri-
fied from the extract of Isodon excisus. We confirmed the antiviral effect of ORI2 in a coxsackievirus-induced pancreatitis
model. Coxsackievirus B4 (CVB4) is a common cause of pancreatitis and may be reason of the type-1 diabetes. Anti-enteroviral
compounds were screened by HeLa cell survival assay. Purified natural compounds were added to HeLa cells cultured 96-well
plates after 10° PFU/ml CVB4 pre-incubation for 30 min. ORI2 significantly improved HeLa cell survival in a dose-dependent
manner. In addition, ORI2 (1 mM) treatment was dramatically decreased virus protease 2A induced elF4G-I cleavage and viral
VP1 capsid protein production. HeLa cell virus titers and viral RNA replication were significantly decreased in ORI2-treatment
in a dose dependent manner (1 mM~0.001 mM). These results demonstrate that ORI2 has a strong antiviral effect. It was sig-
nificantly decreased virus replication. ORI2 may be developed as a potential therapeutic agent for CVBA4.
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Fig. 1. Chemical structure of ORI2 (3-[3,4-dihydroxyphenyl]
acrylic acid 1-[3,4-dihydroxyphenyl]-2-methoxycarbonylethyl ester).

2 ZE 53] (3-(3,4-dihydroxyphenylacrylic acid 1-(3.4-
dihydroxyphenyl)-2-methoxycarbonylethyl ester (5.8 mg)
(C1oH 05, MW 3742 578 = ATHFig. 1).

ORI2 (3-(3,4-dihydroxyphenyl)acrylic acid 1-(3,4-
dihydroxyphenyl)-2-methoxycarbonylethyl ester): 'H-
NMR data (300 MHz, CD,0D) 6.40 (IH, d, J=15.8 Hz,
H-2), 7.64 (1H, d, J~15.8 Hz, H-3), 5.20 (1H, dd J=72,
5.7 Hz, H-1), 3.01 (2H, d, /=72 Hz, H-2"), 6.71 (1H, d,
J=2.0 Hz, H-2"), 6.69 (1H, d, J=8.0 Hz, H-5"), 6.57 (1H,
dd, J=8.0, 2.0 Hz, H-6"), 6.69 (1H, d, /=2.1 Hz, H-2"),
6.78 (1H, d, /~7.8 Hz, H-5"), 6.96 (1H, dd, J=7.8, 2.1
Hz, H-6"), 3.67 (3H, s, OCH,); ESI-MS: m/z 375 [M+H]
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DMEMZ 3 mmZ Y3 37°C CO, wi7]ol|A] o]E7F wljek
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(50mM Tris-HCIL, pH 8.0, 0.1% SDS, 1% NP40, 150
mM NaCl, 0.5% sodium deoxycholate)Z 2|3} t}. AA|
AE FZE9 aliquotS 12% SDS-PAGE gelll loading3}
ek, A719ES 2§, @EE Hybond-ECL nitrocellulose
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mouse monoclonal antibody)®} GAPDH antibodies(1:1000,
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Z 2ulE FYOS=Z Maxime Reverse-transcription(RT)
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Frolde P<0.05Z 3

=}

#n o o3

In vitro Antiviral Effect of ORI2 — ghijo|g|2 3J3E-S

A
+ CVB4
ORI2 0 1 01 O0mM
elF4G1 p-- e
VPl - e
GAPDH

Kor. J. Pharmacogn.

*%
*%

1.0-

0.8
s
S 0.6
=
(7]
°©
O 0.4

0.2

control 1 01 001 0001 O
CVB4 + ORI2

Fig. 2. Test of anti-enterovirus compounds. The antiviral activ-
ity of ORI2 was tested by using a HeLa cell survival assay
following coxsackievirus B4 infection. Treatment with 1 mM
ORI2 significantly increased cell survival compared to
untreated cells. Data are presented as the mean plus or minus
the standard error of the mean from 3 independent experiments
(**P<0.01).
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Fig. 3. ORI2 inhibits CVB4 replication. (A) ORI2 was added to HeLa cells following CVB4 infection. Virus replication was dra-
matically reduced by ORI2 in a dose-dependent manner. Virus capsid protein VP1 was dramatically decreased by ORI2 treatment.
In addition, transcription factor elF4GI cleavage was protected, respectively (Upper arrow: full size, lower arrow: cleaved size). Data
are presented as the mean plus or minus the standard error of the mean from 3 independent experiments (***P<0.001).
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ORI2 Inhibit CVB4 Replication in HeLa Cells — ORI2
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Fig. 4. Live virus propagation. ORI2 was added to HeLa cells
following CVB4 infection. (A) Cell supernatant virus titer was
confirmed by PFU assay in HeLa cells. Virus titer in the
supernatant was significantly decreased in a dose dependent
manner of ORI2. 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. 5. ORI2 inhibit CVB4 gene amplification. CVB4 gene
amplification was confirmed by rt-PCR. CVB4 capsid protein
VP1 gene amplification was significantly decreased by ORI2
treatment. Virus VP1 gene detection level showed a strong cor-
relation with viral protein and new virus production in vitro.
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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