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Inhibitory Effect of Hirsutine on Influenza Virus Replication
In Vitro.

K. Konno!, H. Inoue!, M. Fujiwara!, T. Mizuta', H.
Takayama?, Y. limura2, N. Aimi2, K. Tokuhisa3, Y.
Hanasaki3, K. Katsuura®, S. Shigetat, T. Yokota!.
1Rational Drug Design Laboratories, 2Facuity of
Pharmaceutical Sciences, Chiba University, 3Tokyo
Research Laboratory, Tosoh Corporation, 4Fukushima
Medical College, Japan

Indol aikaloids of Uncaria rhynchophylia Miquel were
evaluated for inhibitory activity against influenzaviruses
(Fluv) in MDCK celis using the standard MTT method.
Hirsutine and its derivatives potently inhibited the
replication of several strains of Fluv-A (H3N2) at
concentrations that were significantly lower than their
cytotoxic concentratons. Among these compounds,
Hirsutine was the most selective inhibitor against Fluv-A
(H3N2). Its 50% effective concentration ranged from
0.28 to 0.57 ug/ml, and the 50% cytotoxic concentration
was 48.7 ug/ml. Time of drug addition studies suggested
that the mechanism of antiviral activity is mediated on the
stage of viral RNA synthesis since the retention of antiviral
activity of Hirsutine was similar to that of ribavirin.
Hirsutine was not effective for Fluv-A (H1N1), (H2N2) or
Fiuv-B by the assay of MTT method. To confirm this fact,
virus growth inhibition tests and indirect
immunofluorescencce were made in the presence of high
concentraton of Hirsutine (30 ug/ml). Hirsutine potently
inhibited the replication of Fluy-A (H1N1)}, (N2N2} and
Fluv-B. These data suggest that Hirsutine warrants
evaluation in animals as potentially useful clinical
therapeutics for Fluv infections.
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In Vitro and In Vivo Effects of RD3-0028 against

Respiratory Syncytial Virus

Kenji Sudo!'4), Wataru Watanabe!). Shinya Watanabe!’,
Ryu Sato2), Tsuyoshi Kajiyashiki 3). Kenji Konno!), Shiro
Shigeta 4), and Tomoyuki Yokota!). Rational Drug Design
Laboratories!). Fukushima 960-12. Faculty of Engineering.
Iwate University 2). Morioka, 020. Chemical Research
Laboratory, Kuraray Co.. Ltd. 3) Kurashiki, 710. Depariment
of Microbiology, Fukushima Medical College 41 Fukushima

960-12, Japan.

A benzoditiin structure compound. RD3-0028, was found
to be a potent inhibitor of respiratory syncytial virus (RSV).

Using the MTT assay. the 50% effective concentration of this
compound against long strain was 0.3 pg/ml. and the 50%
cytotoxic concentration was 43.0 pg/ml. This compound also
inhibited several RSV strains including subtype A and B and
clinical isolates. However. RD3-0028 did not inhibit the
replications of influenza A virus. measles virus,

cytomegarovirus, and herpes simplex type 1 and 2 viruses.

Therefore, this is a low molecular compound to show a specific
inhibitory effect against RSV. We studied the in vivo effect of
RD3-0028 using the immunosuppressed RSV-infected mouse
model. This compound was capable of inhibiting growth of

pulmonary RSV in the infected mice. when delivered by small
particle aerosol. The minimal effective dose for RD3-0028
against RSV-induced infection in mice was significantly less
than that observed with ribavirin. Moreover, RD3-0028 aerosol

administration improved pathologic changes on histologic

examination of pulmonary tissues from RSV-infected mice.

No toxic effects were noted in mice in effective dose for ten

consecutive days.
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Effects of Viramid in Treatment of Influenza

0O.Kubar. M.Bichurina, L.Sleplmvnl_ M.Shamanova, V.lsalmvz‘
ARikov. U.Lobzin’.

IPasteur | 2o Institute, IMilitary-Medical Academy,
S1. Petersburg, Russia.

Backgreund: Viramid was found by hydrolization of natural
product - the meat of musscies from White Sea ( Russia ). The
investigations in viyo and in vivo were carried out and shown the
Viramid's activity against influcnza A and B viruses. In a previous study,
Viramid was well lerated by healthy volunteers following 10 ml oral and
2 ml in nose daily doscs. Qhjestivess To asscs the effects of Viramid in
patients with influenza during epidemic periods. Metheds: This was a

lticentre, Rin " lled and Symp ic therapy
paraliel-groups, randomized phase W/ study. Following a screening
cvaluation patients were randomized in three groups to receive the
following treatments: 1 group -1,0 ml of Viramid in nosc and 5.0 ml of
Viramid per os fwo fimes a day: 1 group - only symptomatic therapy ( acid

icylic 0,3 g, acid rbic - 0,3 g, dimedrol - 0,02 g, rutin - 0,02 g,
calcium loctate - 0,1 g ) three times a day. The duration of the course was
3 days. Subjects were monitoring throughout the study period for adverse
events and changes in clinical and laboratory parametres. Blood samples for

logical and i jogical analysis, pl blood count, serum
chemistry were obiained prior to dosing and at the end of clinical signs of
the Influcnza. Resuls 213 adult-paticnts with influenza were cnrolled into
the trial. No reported adverse experi were d d. The efficacy
of Viramid on the severity and d of infl ymp was the
same as Rimantadine and increased the cffect of symptomatic therapy.
Viramid #s Rimantedine reduced the risk of influenza complications
with only symp ic therapy. In spite of both Rimantadine and
symptomalic complex of drugs, Viramid normalized the parametres of cell-
immunity. Cemclusigfs: Anti-influenza activity of Viramid is compared
with  licened ti-infl drug  Ri di So Viramid can be
ded for i in adults and it's used seems to be

quii: reasonable and very promising.
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Anti-Respiratory Syncytial Virus Activity of Dendrimer
Polyanions. D.L. Bamard*!, R.W. Sidwell!, T.L. Gage’,
K.M. Okleberry!, B. Matthews2, and G. Holan2.
1institute for Antiviral Research, Utah State University,
Logan, Utah, USA and 2Commonwealth of Scientific
and Industrial Research Organisations (CSIRO),
Clayton, Victoria, Australia

A series of dendrimer polyanions were evaluated for
inhibitory activity against respiratory syncytial viruses
(RSV). Compounds, designated as BRI-2784, -2923,
-2995, -2999, and -6039 were found to inhibit all RSV
strains tested, including recent clinical isolates. When
evaluated for inhibition of RSV A2, BRI-2999 was the
most inhibitory to virus replication, having a 50%
effective concentration (EC50) = 0.2 pg/ml by CPE
inhibition assay compared to an EC50 = 13 pg/ml for
ribavirin. The order of potency by CPE inhibition assay
was BRI-2999 > BRI-2995 > BRI-2923 = BRI-6039 >
BRI-2784. The RSV inhibitory activity of the five active
compounds was verified by neutral red uptake assay
and the EC50 values ranged from 0.05 ug/ml to 7
ug/mi. The order of potency was BRI-2899 = BRI-2923
> BRI-2995 = BRI-6039 > BRI-2784. The compounds
ware found to be slightly cytotoxic in stationary phase
cells with 50% inhibitory values (IC50) ranging from 30
to >100 pg/ml. These data suggest that these
compounds warrant further study as potential
therapeutic agents for RSV infections.
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