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Summary. — A polyphenolic complex (PC) with antiviral properties has been isolated from the Bulgarian
medicinal plant Geranium sanguineum L. A study was undertaken to investigate the effect of PC on virus-
specific protein synthesis in influenza virus-infected cells. The expression of viral glycoproteins on the sur-
face of chick embryo fibroblasts infected with virus A/FPV, strain Rostock (H7N1) was suppressed. Virus
protein synthesis was selectively inhibited as shown by SDS polyacrylamide gel electrophoresis of *S-
methionine-labelled proteins and proteins immunoprecipitated with monoclonal antibodies. The inhibitory
effect was dose-dependent and better pronounced when PC was applied after virus infection. Two variants of
influenza virus FPV/Rostock with reduced drug susceptibility were selected. PC affected to a lesser extent the
synthesis of viral proteins in cells infected with the variants as compared to the sensitive parental virus.
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Introduction

The search for viral inhibitors of plant origin is a prom-
ising approach in antiviral chemotherapy as naturally
occuring mixtures might be an alternative source of inter-
esting biologically active substances. A large number of
extracts and pure substances have been tested and a selec-
tive antiviral effect has been proved for some of them (for
review see Van den Berghe et al., 1986).

From the Bulgarian medicinal plant Geranium san-
guineum L. PC has been isolated. It inhibited the reproduc-
tion of influenza A and B viruses in vitro, in ovo and in vivo
(Manolova et al, 1986). Phytochemical investigation re-
vealed in PC the presence of flavonoids, catechins,
gallotannins and polyphenolic acids; some of them were
identified by paper and thin layer chromatography (Ivan-
cheva et al., 1987; Serkedjieva et al,, 1989). To investigate
the active components of PC the mixture was fractionated
and a butanol fraction was shown to contain the majority of
the in vitro antiviral activity (Serkedjieva et al., 1989). The
virus strain-dependence of the degree of inhibition provided
evidence for the selectivity of the antiviral action of PC
(Manolova et al., 1987). PC administered intranasally or by

aerosol reduced mortality in white mice resulting from ex-
perimental influenza infection (Manolova et al, 1987,
Serkedjieva and Manolova, 1992). Treatment with PC in
concentrations greater than 500 pg/ml completely abolished
the infectious, haemagglutination and neuraminidase activi-
ties of a range of influenza viruses (Serkedjieva et al., 1992).

The current study was undertaken to investigate the anti-
influenza activity of PC in respect to the selectivity of the
effect and specifically the synthesis of viral proteins in cells,
infected with PC-sensitive virus and variants with reduced
susceptibility.

Materials and Methods

PC preparation. G. sanguineum L. (Geraniaceae), a perennial
grassy plant has been introduced in the experimental field of the
Institute of Botany, Bulgarian Academy of Sciences, Sofia, and a
specimen has been deposited in the herbarium of the same Insti-
tute. Ground air-dried aerial roots, collected during flowering pe-
riod, were defatted with petroleum ether and then treated with
methanol at room temperature till the full extraction of polyphenolic
substances was achieved. The extract was lyophilyzed (yield 16%)
and the obtained preparation (PC) was a dark red odourless pow-
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