
A esearc

r
b
S
o
r
p
o
p
a
p
b
A
i
i
a
o
c
p
i
a
(
t
m

d

6

H
I

S
K
B

1

2

3

c
d
t
a
t
s
H
i
e
(
o
fi
u
m
t
N
a
E
g
r
i
t
a

d

36 Abstracts / Antiviral R

emedies in models of experimental arboviral infections: Tick-
orne encephalitis (TBE) and West Nile fever (WNF). Phytoremedy
K-19 was introducing three times with 3 days intervals in doses
f 20–50 mg/kg. This treatment and prevention scheme caused
esistance of mice to TBE virus within the limits of 24.0–29.3% of
rotection. Similarly, individual introduction of E-ACA in doses
f 1000–2000 mg/kg to infected mice showed low activity (8% of
rotection). At the same time, the combined application of the
bove-mentioned preparations using the same schemes provided
rotection of 35.1–43.8% of infected mice, increasing their survival
y 11.1–14.5% compared with the introduction of individual SK-19.
similar pattern was observing when we used amixin and E-ACA

n experimental WNF. In this case amixin in an optimal three times
njection in dose of 150 mg/kg prevented death of 56.1% of mice,
nd E-ACA, respectively – 11.2% of mice. Analogous combined use
f the above-mentioned preparations was accompanied by appre-
iable increase of protective action which was characterized by the
rotection of 67.7–71.5% of animals. It was more by 11.6–15.4%

n comparison with an individual introduction of amixin. Also,
significant increase of average duration of life of the animals

by 3.6–4.1 days for TBE and by 5.1–5.6 days for WNF) compared
o benchmarks shows the reliable effectiveness of the proposed

ethod of prevention and treatment of TBE and WNF.

oi:10.1016/j.antiviral.2011.03.045
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IV Full-Replication Technology for Identification of Novel HIV
nhibitors from Multiple Sources

tephan Kremb 1,∗, Markus Helfer 1, Horst Wolff 1, Andrea
leinschmidt 1, Jörg Durner 2, Philippe Schmitt-Kopplin 3, Ruth
rack-Werner 1

Helmholtz Zentrum München, VIRO, Neuherberg, Germany
Helmholtz Zentrum München, BIOP, Neuherberg, Germany
Helmholtz Zentrum München, IÖC, Neuherberg, Germany

Control of the global HIV/AIDS health threat depends on a
ontinuously flowing pipeline of novel anti-HIV agents for the
evelopment of new anti-HIV therapies. HIV with its multiple
arget-sites and the potential to evade current antiretroviral ther-
py (HAART) requires a constant and accelerated search for novel
herapeutics. Here we report the establishment of a technically
treamlined, sensitive and robust cell-based assay system (EASY-
IT) for the unbiased identification and characterization of HIV

nhibitors. The assay allows discrimination between inhibitors of
arly and late phases of HIV replication and yielded high Z′ scores
>0.9) and signal stabilities, confirming its robustness. Application
f EASY-HIT to screening of various compound libraries identi-
ed several novel HIV-inhibitory molecules which are currently
nder further evaluation as potential lead candidates. Further-
ore, we demonstrate the successful application of the assay for

he detection of anti-HIV activities in crude biological extracts.
atural products with their largely unexplored diversity present
promising source for the discovery of novel anti-HIV drugs.

xtracts derived from terrestrial plants as well as marine macroal-
ae showed strong activities against various targets of the viral
eplication cycle such as attachment, viron fusion and provirus

ntegration. Several follow-up assays were applied for the charac-
erization of inhibitory activities with a strong focus on viral entry
s well as Tat- and Rev-dependent HIV gene expression.

oi:10.1016/j.antiviral.2011.03.046
h 90 (2011) A21–A78
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An Antiviral Assay to Identify Inhibitors of the Human Metap-
neumovirus that is Amenable for High-throughput Screening
Purposes

Pieter Leyssen 1,∗, Bernadette G. van den Hoogen 2, Dirk
Jochmans 1, Ron A. Fouchier 2, Johan Neyts 1

1 Rega Institute for Medical Research, University of Leuven (KULeuven),
Leuven, Belgium
2 Department of Virology, Erasmus MC, Rotterdam, Netherlands

Human metapneumovirus (hMPV) is a recently discovered RNA
virus in the pneumovirus subfamily of the Paramyxoviridae. Sim-
ilar to RSV, it is an important cause of respiratory tract infections
in infants, young children, and in immunocompromised individ-
uals. Specific antiviral therapy is not available. Here we describe
the setup of an antiviral assay against hMPV that is suitable for
high-throughput screening purposes. To this end GFP-expressing
recombinant hMPV NL/1/00 (De Graaf et al., 2007, J Virol Methods)
was employed. Vero118 cells were infected with this recombi-
nant virus (MOI = 0.01, 200 �L cell culture, 2 × 104 cells/mL, IMDM
medium) after which cultures were further incubated for 4 days at
37 ◦C. Fluorescence was quantified using a Saphire2 system. This
method proved to be suitable for high-throughput screening it
combined a homogenous assay set-up with good assay quality (Z′:
0.5–0.6). Ribavirin was used as a positive control and allowed to
validate the assay for antiviral screening purposes. In conclusion an
antiviral assay was successfully optimized to a format that allows
high-throughput screening for inhibitors of hMPV replication.

Funding: This work was funded by EU FP7 project SILVER
(260644).

doi:10.1016/j.antiviral.2011.03.047
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PHYTOCHIK: Biodiversity As A Source of Selective Inhibitors of
CHIKV Replication

Pieter Leyssen 1,∗, Marc Litaudon 2, Jean-Claude Guillemot 3,
Philippe Rasoanaivo 4, Jacqueline Smadja 5, Ameenah Gurib-
Fakim 6, Bruno Canard 3, Françoise Guéritte 2

1 Rega Institute for Medical Research, University of Leuven, Leuven,
Belgium
2 Centre de recherche de Gif, Institut de Chimie des Substances
Naturelles, Gif-sur-Yvette, France
3 AFMB, UMR 6098, Campus de Luminy, Marseille, France
4 Institut Malgache de Recherches Appliquées, Antananarivo, Mada-
gascar
5 Laboratoire de Chimie des Substances Naturelles et des Sciences des
Aliments, Faculté des Sciences et Technologies-Université de La Réu-
nion, Saint-Denis, Reunion
6 Centre for Phytotherapy Research, Ebene, Mauritius

Chikungunya virus (CHIKV) is an alphavirus that is transmitted
to humans mainly by the Aedes aegypti or albopictus mosquito.
Ever since the outbreak on Reunion Islands in 2005–2006, CHIKV
is considered to be an emerging virus. In particular arthralgia or
arthritis, affecting multiple joints, is very pronounced during the
clinical course, and may last for as long as 2 years. Currently, no
vaccine nor a selective antiviral drug is available for the preven-
tion or treatment of this debilitating viral infection. Chloroquine

is active in cell culture and may alleviate the symptoms of arthri-
tis by acting as an anti-inflammatory agent, although this latter is
still under investigation. In 2008, the CRVOI (Centre de Recherche
et de Veille sur les maladies émergentes dans l’Océan Indien)

dx.doi.org/10.1016/j.antiviral.2011.03.045
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