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Summary. - The results of the study on the combined antiviral
activity of the SHS-174 preparation (a lyoy hvl zed infusion from
three higher plants) and three amantadine derivatives (rimantadine,
amantadine g Iucur(m de and its deriv 1tm,) are presented. The antivi-
ral effect of the drugs on the reproduction of n"zﬂum"]za virus strains
AJHINT and A/H3N2 in vitro was studied. The combined antiviral
effect was evaluated on the basis of viral yields and in many cases
a synergism was foun d Tha; most synergistic effect was shown for
the combination of SHS-174 with the derivative of amantadine
glucuronide.,

Key words: antiviral activityy influenza virus, plant preparation
SHS-174; amantadine derivatives; combined effect

Introduction

The combined use of viral inhibitors is a promising approach for increasing
the effectiveness of antivi ml chemotherapy. It allows reduction of doses of
individual agents and possible dose-related toxicity, potentiation of antiviral
activity and m;vcmmn of the emergency of drug resistence. According to
literature dgttd 131()1?“11*»111&, to combine also potential antiviral substances of
natural and syt 111 etic origin (Dzeguze et al., ;(“)82* Musci, 1984; Uzunov er al.,
1991).

This paper presents the results from the combined application of the plant
preparation SHS-174 and three amantadine derivatives on the influenza virus-
cell culture system. Preliminary data of a part of this study were already
published (Serkedjieva and Zgorniak-Nowosielska, 1‘1)91),

Materials and Merhods

Drugs. The SHS-174 preparation is a lyophilized infusion from Nlowers of Sambucus nigra L., aerial
parts of Hypericum perfararem Looand roots of Saponaria officinalis L. Tt was provided by Dr. T
CGrrzybek, Department of Pharmaceutical Botany, Medical Academy, Krakow. The preparation was
dissolved in sterite distilled water and used in non-toxic concentrations.
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curves the minimal inhibitory concentrations (ME(} of these compounds for
influenza vuusm A/HINT and A/H3N2 in CAM cultures were found and the
selectivity indices (SI) were calculated (Table 1).

The results of the combined use of SHS-174 with G1, dG1 or R on the
reproduction of m"lmmza vimms&; A/HINT and A/H3N2 in CAM cultures are
presented in Fig g, 6.

Usually the wmf sinations had a more pronounced inhibitory effect than the
individual substances. Many combinations proved to be synergistic (Table 2}.
Most effective, all but one synergistic, were the combinations of SHS-174 with
dG1 against A/H3N2.

The combined effect of SHS-174 with dG1 against A/HINI was usually
subadditive but one additive and three synergistic umﬂfnimumn;«; were found as
well.

ects of the combinations of SHS-174 with G1 and SHS-174 with dG]
were diverse. While the combinations of SHS-174 with dG1 often resulted in
synergistic inhibitory effect, the simultaneous use of SHS-174 and G1 usually
yielded a subadditive effect. The combination of SHS-174 with R was often
subadditive, however, four synergistic and four additive combinations were
found as wc:[l.

The combined use of the plant preparation SHS-174 with amantadine deriva-
tives usually resulted in increased inhibition of virus i reproduction. As useful
could be considered combinations Whﬁ&“ﬂ"ﬂ il oat least an tlddn ive inhibitory

effect (Schinazi er al., 1982). The combinations of SHS-174 with dG1 were most

ful in this respect.
I'be results from the study of the “xh bitory effect of the combination of
SHS-174 with R showed that it was very important to pay much attention to the
choice of appropriate doses of the different substances in order to evaluate
synergistic antiviral effects

Earlier it was found that th(, SHS-174 plant preparation affected the reproduc-
tion of different nﬂuul/d virus %tmm% m vitro and in vive and the propagation of
herpes simplex virus in vitro (“m kedjieva er al. 1990). The effect was dose-
dependent, it was not due to @ 1(mdd1 activity and reached maximal values

when the substance was idc fwr virus adsor pt'<>

The chemical analysis ()f the SHS-174 preparation, performed by thin layer
chromatography (Zawilinska er al.. 1990 ) revealed the presence of flavonoids,
triterpene saponins, phenolic acids, tannins and polysaccharides. These chemi-
cal compounds could be responsible for the antiviral properties of the plant
preparation.

Ri manbuhm is @ lm 1y effective drug in the prophylaxis and treatment of
influenza A virus infection (Wingfield er al.. 1969). W th many influenza wrus
strains the inhibition occurs at an early s stage of virus infection, preventing vi Irus
uncoating (Skehel er g/, 19823, In certain influenza II7 fections the inhibition
oceurs at a later stage of replication and prevents the virus release by blocking of
an effect on M2 protein tnd M2 mediated alteration of haemagglutinin (Hay,
1989).
















