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Background

Peramivir (Fig.1) is a novel inhibitor of influenza neuraminidase (NA). We
investigated the inhibitory effect of peramivir against highly pathogenic avian
influenza viruses in vitro and in vivo.

Methods

Inhibition of NA activity and viral replication were measured using fetuin as a
substrate and MDCK cells, respectively. The therapeutic effect of peramivir
compared with those of the other NA inhibitors was investigated using the
virus-infected mouse model.

Resulits

Peramivir showed a strong i/n vitro inhibitory effect on NA activity and viral
replication of highly pathogenic avian influenza viruses with N1 and N7
subtypes with 1Csos ranging from 0.12 nM to 0.40 nM and 1.0 nM to 7.5 nM,
respectively.

The therapeutic effect after single dosing of peramivir was comparable with
repetitive dosing of oseltamivir phosphate or zanamivir for 5 days. When
peramivir was administered for 5 days, better protection was observed
compared to oseltamivir phosphate or zanamivir (p < 0.05).

Conclusions

These data demonstrate that peramivir has a strong inhibitory activity against
highly pathogenic avian influenza viruses.
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Viruses, cell line and compounds

Influenza A/Hong Kong/483/97 (H5N1), A/chicken/Yamaguchi/7/04 (H5N1), A/whooper
swan/Mongolia/3/05 (H5N1), A/chicken/Italy/99 (H7N1), A/chicken/Netherlands/03 (H7N7),
A/duck/Hokkaido/W159/06 (HENT; reference strain of an avian influenza virus without high
pathogenicity) were cultured in the allantoic cavity. Madin-Darby canine kidney (MDCK) cells
were used for the replication-inhibition test. Peramivir, oseltamivir carboxylic acid (active
metabolite of oseltamivir phosphate), oseltamivir phosphate and zanamivir were used.

NA inhibition assay

Fetuin was used as a substrate, and the amount of free sialic acids liberated by viral NA
was measured. The concentration achieving 50% inhibition of NA activity (ICs0) was
calculated.

Inhibition of viral replication In vitro

The viruses released from the infected MDCK cells were titrated by TCIDso. The inhibitory
effect was represented by the concentration achieving 90% protection versus influenza
virus infection (ICg0) values.

Therapeutic Effect in mouse model

In the mouse model infected with A/Hong Kong/483/97 (H5N1), the therapeutic effect of
peramivir was compared with those of other NA inhibitors (Fig. 2).As a parameter for
evaluation, prevention of death was observed for 14 days post-virus inoculation.
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Table. 2 1Gso values of peramivir, oseltamivir carboxylic acid and zanamivir
against highly pathogenic avian influenza viruses on replication

IC90 (NM)
strain type Peramivir acr)gg)l(t\?lli?:i‘gcl:-i 4  Zanamivir
A/Hong Kong/483/97 H5N 1.7 20 37
A/chicken/Yamaguchi/7/04 H5N1 1.0 5.2 2.5
A/whooper swan/Mongolia/3/05 H5N1 1.1 6.9 7.9
A/chicken/ltaly/99 H7N1 7.5 54 31
A/chicken/Netherlands/03 H7N7 2.6 1.8 11

® Peramivir showed strong inhibitory activity on virus replication against highly pathogenic avian influenza viruses
with N1 and N7 subtypes.

® Mean ICoos of peramivir against 5 highly pathogenic avian viruses ranged from 1.0 nM to 7.5 nM.

® Oseltamivir carboxylic acid and zanamivir showed lower inhibitory activity than peramivir with 1C90s of 1.8 nM to 54
nM and 2.5 nM to 37 nM, respectively.

Table. 3 Therapeutic effects of peramivir, oseltamivir phosphate and
zanamivir on the survival rate in highly pathogenic avian influenza
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Fig. 3 Therapeutic effects of post-exposure peramivir treatment on

survival in mouse infected with A/Hong Kong/483/97
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