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ompound-specific, dependent on the interval between compound
emoval and virus challenge, and dependent on HIV-1 co-receptor
sage. Compounds that enhanced HIV-1 infection in this assay

ncreased levels of HIV-1 infection up to 10-fold. More detailed
tudies are now underway to determine the mechanism responsi-
le for this enhancement effect, and to determine the contributions
f this effect to the clinical failures of these agents.

oi:10.1016/j.antiviral.2009.02.159
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Macromolecular Basis for Microbicides Dual Protecting
gainst HIV and Cytomegalovirus Infection

. Serbin a,∗, E. Karaseva a, Y. Egorov a, I. Dunaeva a, M. Pavlova b, A.
ushch b

Biomodulators RC, Health RDF, Moscow, Russia; b D.I. Ivanovski Res.
nst. of Virology, RAMS, Moscow, Russia

The synthetic polycarboxylic compounds, imitating the princi-
le of furan-derived and negative charged structures alternating in
he polymeric backbone of nucleic acids, early explored as inter-
eron inducing agonists of viral genome and stimulators of antiviral
mmunity in vivo, have been modified by side-groups to amplify the
irect antiviral potency in vitro, particularly against human immun-
deficiency (HIV) and cytomegalo (CMV) viruses. This modulation
as targeted to membrane locus to block earliest steps of viral entry.
e developed combinations of structure-specific lipophil- and

lectrostatic-activating strategies using for the modifications both
age-hydrocarbon (rimantadine/camphor-like) vectors and sulfate
nionic species, related by negative charge to the HIV used extra-
ellular sites of CCR5/CXCR4 or to CMV-sensitive heparansulfate
eceptors of cells. The new generations of antiviral substances (AVS)
as been designed, synthesized, and evaluated on HIV-1 and CMV
xperimental models in vitro (examples on fig/tab). The both fac-
ors of the structure-functional modulation (lipotropic and anionic)
ere found are effective tools for an amplification of the microbici-
al activity against HIV and CMV (dominantly depended on electric
harge modulation). In view the fact, that CMV is one of most dan-
er opportunistic co-factor of HIV/AIDS pathogenesis, the obtained
ata can become a platform for further advance in new generation
icrobicides, promising for a combined prevention of the sexual

ransmitted infections. And the multipoint-active macromolecular
asis is most preferable for virus drug resistance prevention.

Acknowledgement: to the Projects ISTC#3272; RFBR06-04-
9402/NWO#047.017.026.
oi:10.1016/j.antiviral.2009.02.160
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CADA, a Potential Anti-HIV Microbicide that Specifically Targets
the Cellular CD4 Receptor

Kurt Vermeire a,∗, Thomas Bell b, Roger Le Grand c, Joachim
Brouwers d, Patrick Augustijns d, Dominique Schols a

a Rega Institute for Medical Research, K.U. Leuven, Leuven, Belgium;
b Department of Chemistry, University of Nevada, Reno, USA; c Service
de Neurovirologie, Fontenay-aux-Roses, France; d Laboratory for Phar-
macotechnology and Biopharmacy, K.U. Leuven, Leuven, Belgium

The cyclotriazadisulfonamide (CADA) compounds are a new
class of specific CD4-targeted HIV entry inhibitors. The anti-HIV
activity of CADA correlated with its ability to specifically down-
modulate the cell surface expression of the CD4 receptor in human
cells. Here, we evaluated its potential as an anti-HIV microbicide. T-
cell lines, and human and macaques PBMCs were treated with CADA
and infected with HIV-1, HIV-2, and SIV strains and isolates, and the
EC50 was calculated from the p24 or p27 viral antigen content in
the supernatant. For the measurement of surface CD4 expression,
cells were incubated with CADA, stained with anti-CD4 mAbs and
analysed by flow cytometry. CADA down-regulated the CD4 expres-
sion in immature monocyte-derived dendritic cells (MO-DC) and
exerted a clear anti-HIV-1 activity in MO-DC/T cell co-cultures. It
showed consistent antiviral activity against viruses of HIV-1 group
M (A, B, C, D, A/E, F, G) and group O, and also against various HIV-2
strains. In addition, CADA potently inhibited SIVmac251 infection of
PBMCs isolated from macaques. Comparable results were obtained
in human cells. Flow cytometric analysis demonstrated a significant
and dose-dependent down-regulation of CD4 expression at the cell
surface of simian PBMCs after treatment with CADA. CADA showed
synergistic activity when evaluated in combination with various
other anti-HIV drugs, and with the candidate microbicide cellulose
acetate 1,2-benzenedicarboxylate (CAP), an enteric coating poly-
mer for capsules and tablets. Finally, a gel formulation of CADA in
hydroxyethyl cellulose (HEC 1.5%) was developed and tested against
several isolates, showing a preservation of the antiviral potency of
CADA. In summary, our data indicate that CADA may qualify as a
potential anti-HIV microbicide drug candidate for the prevention
of the sexual transmission of HIV.

doi:10.1016/j.antiviral.2009.02.161
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The Development of HIV-1 NCP7 Inhibitors as Components in
Combination Topical Microbicides

Karen Watson ∗, Kathleen Powers, Lu Yang, Tracy Hartman, Robert
Buckheit Jr.

ImQuest BioSciences, Inc., Frederick, USA

The HIV-1 nucleocapsid protein (NCp7) has been identi-
fied as a potential antiviral target based on its broad range
of function in virus replication. The highly conserved NCp7
protein of HIV contains two copies of the zinc finger motif
Cys(X)2Cys(X)4His(X)4Cys(CCHC). NCp7 plays a pivotal role during
both the early and late phases of HIV-1 replication, being required
for the function of the reverse transcriptase, integrase and protease
as well as the packaging of the RNA genome into maturing viri-
ons. Mutations in the Zn-chelating and/or non-chelating residues
have been shown to result in loss of NCp7-mediated functions, ren-

dering the virus noninfectious. Thus, the central role of the NCp7
protein makes it an attractive target for not only therapeutic drug
development but also in the development of preventatives to inhibit
the sexual transmission of HIV since effective NCp7-targeted com-
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