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Anti-encephalomyocarditis Virus Activity of Water Soluble Substance from
Elfvingia applanata Alone and in Combinations with Interferons
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Abstract — In order to find less toxic antiviral agents from basidiomycetes, EA, the water soluble sub-
stance, was isolated from the carpophores of Elfvingia applanata (Pers.) Karst. Anti-encephalomyocarditis
(EMC) virus activity of EA was examined in Vero cells by plague reduction assay in vitro. And the com-
bined antiviral effects of EA with interferon (IFN) alpha and gamma were examined on the multiplication
of EMC virus. EA exhibited a concentration-dependent reduction in the plaque formation of EMC virus
with 50% effective concentration (EC,)) of 2.12 mg/ml. The results of combination assay were evaluated
by the combination index (CI) that was analysed by the multiple drug effect analysis. The combination of
EA with IFN alpha showed potent synergism with CI values of 0.40~0.60 for 50%, 70% and 90% effective
levels, but that with IFN gamma showed antagonism with CI values of 2.16~2.83.
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Table I - Antiviral effects of EA®, IFN alpha and IFN gam-
ma on EMC virus® by plaque reduction assay

. ) EC?
Antiviral substances CC,f
EC,, EC, EC,,
EA (mg/m)) 3.79 212 297 3.82
IFN alpha (IU/mi) 22427  406.09 58791
IFN gamma (IU/m/) 20769 36154 51538

* Water soluble substance isolated from the carpophores of Elf
vingia applanata.

® Encephalomyocarditis (EMC) virus.

©50% cytotoxic concentration (CC,) is the concentration of
the 50% cytotoxic effect.

¢ Effective concentration (EC) is the concentration of drug
required to reduce plaque formation of virus by 50%, 70% and
90%.
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Fig. 1 - Inhibitory effect of plaque formation of EMC virus in
Vero cells by EA, IFN alpha and their combination at
a fixed ratio. Results are expressed as percent with
respect to virus control (VC) group. Each value is the
mean + 8.D. of quadruplicate determinations. All values
are significantly different from VC (p<0.01).
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Fig. 2 — Inhibitory effect of plaque formation of EMC virus
in Vero cells by EA, IFN gamma and their com-
bination at a fixed ratio. Results are expressed as
percent with respect to virus control (VC) group.
Each value is the mean * S.D. of quadruplicate deter-
minations. All values are significantly different from
VC (p<0.01).
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Table II — Median effective concentrations and CI values of
combinations of EA® with IFN alpha and IFN
gamma on the plaque formation of EMC virus” in
Vero cells

Parameters’ CI at f(a) of ¢
m EC,, r 0.50 0.70 0.90

EA (ug/ml) 124 238 097
IFN alpha @(U/m)) 065 22279 0.98
IFN gamma (IU/ml) 0.75 198.88 0.94
EA/IFN alpha (1:100) 1.11 0.61/61.45 0.79 0.60 0.48 0.40
EA/IFN gamma (1:100) 0.88 1.69/169.24 0.96 2.16 2.34 2.83

* Water soluble substance isolated from the carpophores of Elf-
vingia applanata

® Encephalomyocarditis (EMC) virus

“ m is the slope, EC,, is the median effective concentration, and
r is the correlation coefficient as determined from the median-
effect plot.

4 Cl«l, synergism; Cl=1, additive effect; CI>1, antagonism, f(a)
is a component of the median-effect equation referring to the
fraction of the system affected. CI values were determined
under mutually nonexclusive assumptions.
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Fig. 3 - CI values for EA in combinations with IFN alpha
and IFN gamma for affected fraction f(a) values
ranging from 0.05~0.95. CI values were calculated
by multiple drug effect analysis as assumption of
mutually nonexclusive case.
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