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Anti-influenza Virus Activity of Water Soluble Substance from
Elfvingia applanata Alone and in Combinations with Interferons

Sun-Sik Jeong, Seong-kug Eo, Young-So Kim and Seong-Sun Han*
College of Pharmacy, Chungbuk National University, Cheongiu 361-763, Korea

Abstract — EA, the water soluble substance, was prepared from the carpophores of Elfvingia applanata
(Pers.) Karst. Anti-influenza A virus (anti -Flu A) activity of EA was examined in Vero cells by plaque
reduction assay i vitro. And the combined antiviral effects of EA with interferon (IFN) alpha and gamma
were examined on the multiplication of Flu A. EA showed a concentration-dependent reduction in the
plaque formation of Flu A with 50% effective concentration (ECsy) of 1.50 mg/ml. The results of com-
bination assay were evaluated by the combination index (CI) that was analysed by the multiple drug effect
analysis. The combination of EA with IFN alpha on Flu A showed more potent synergism with CI values
of 0.50~0.52 of 50%, 70%, 90% effective levels than that with IFN gamma with CI values of 0.82~0.99.
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Table I - Anti-influenza A virus activities of EA", IFN alpha
and IFN gamma by plaque reduction assay

Antivira ceub EC’
substances % ECy ECyq ECy
EA (mg/ml) 3.79 1.50 2.10 2.70
IFN alpha (IU/mi) 206.65 61690 1841.43
IFN gamma (IU/ml) 304.28 124762 5118.41

¢ Water soluble substance isolated from the carpophores of Elfvingia
applanata

b 50% cytotoxic concentration (CCsyy) 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 influenza A
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+ S.D. of quadruplicate
determinations.
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Fig. 2 — Inhibitory effect of plaque formation of influenza A
virus in Vero cells by EA, IFN gamma and their
combination 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
determinations.
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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 influenza A
virus in Vero cells

Antiviral Parameters® CI at f(a) of ©
substances m EC,, r 050 0.70 0.90
EA (mg/m)) 0.94 364 066
IFN alpha (IU/mi) 060 339.84 0.76
IFN gamma (IU/m/) 0.80 240.82 (.99

EA/IFN alpha (1:50) 0.84 1.23/ 61.58 0.75 0.52 0.50 0.51

EA/IFN gamma
(1:100) 0.93 1.44/144.00 0.93 0.99 0.92 0.82

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

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

¢ CI<l, synergism; CI=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 exclusive assumptions.
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Fig. 3 — CI values for combinations of EA with IFN alpha
and IFN gamma on influenza A virus corresponding
to affected fraction f(a) ranging from 0.05 to 0.95.
CI values were calculated by multiple drug effect
analysis as assumption of mutually exclusive case.
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