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Design, Synthesis and Anti-HIV Activity of Some Novel
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Isatin is a versatile lead molecule for designing potential
bioactive agents, and its derivatives were reported to pos-
sess broad-spectrum antiviral activity. Recently much attention
has been devoted to searching for potent antiviral agents for
combat HIV/AIDS. We designed and synthesized novel isatine-
sulphonamides by microwave technique and characterized them
by spectral analysis. We evaluated the broadspectrum antiretro-
viral activity of isatine-sulphonamide and its derivatives using
different strains of HIV-1, HIV-2, SIV and mutant HIV strains.
Several isatine-sulphonamide derivatives were found to inhibit
HIV-1 (IIlg and NL4.3) replication in MT-4 cells We observed no
cross-resistance against the fusion inhibitor, nucleoside reverse
transcriptase, nonnucleoside reverse transcriptase or protease
inhibitor resistant HIV strains. The isatine-sulphonamide com-
pounds were found to inhibit the human immunodeficiency virus
type 1 integrase enzymatic activity, HIV-1 integrase binding to
target DNA and adsorption of HIV-1 to MT-4 cells, We con-
clude that it would be interesting to synthesize and evaluate
more derivatives of isatine-sulphonamide to identify more selec-
tive congeners. These compounds would enable us to determine
the structural requirements for inhibition of entry or integration
steps in the replication cycle of HIV.
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100

HIV-1 Resistance to the Anti-HIV Activity of a siRNA Tar-
geting Rev
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HIV-1 replication has a high error rate, making it able to escape
from the immune system or from antiretroviral chemotherapies,
even from RNA interference (RNA1).

The aim of our study was to evaluate the capacity of HIV
to escape from RNAI. For this purpose we generated a SupT1
cell line that stably expresses a small interfering RNA (siRNA)

against HIV-1 Rev (SupT1siRNA-Rev) by transducing SupT1
cells with a retroviral vector. This particular siRNA sequence
is interesting due to its dual role in HIV-1 Rev and Envelope
expression, and because in this region there is only a possi-
ble base change that could render a silent mutation both in the
Envelope and in the Rev frames.

The replication of the wild-type X4-using NL4-3 in
SupT1siRNA-Rev cells is inhibited by a 93%, compared to
SupT1 expressing a control siRNA against GFP or non-
transduced SupT1 cells. However, we could generate HIV-1
mutants able to overcome the RNAI restriction by passaging
virions sequently in SupT1siRNA-Rev cells.

The resistant phenotype was strongly observed only from
passage 13, although the subsequent genotyping showed a G/A
mutation at position 8513 was starting to appear from passage
11. At passage 14 this first mutation stablished and a C/T change
at position 8525 emerged, and stablished in four passages more.
The generated mutations are located at the 5" and 3’ termini of the
RNAI sequence, and no changes in the neighbour regions were
observed. Both nucleotide mutations are silent in the Envelope
frame, but the G8513A produces a Val to Met change in the Rev
frame.

The study of this mutation is helpful to better understand
HIV evolution mechanisms and their impact into possible future
RNAI treatments against HIV.

doi:10.1016/j.antiviral.2007.01.108
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Design and Cellular Kinetics of Dansyl-labeled CADA
Derivatives with Specific Anti-HIV and CD4 Receptor
Down-modulating Properties
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Cyclotriazadisulfonamide (CADA) and derivatives were shown
to be inhibitors of HIV replication in human T-cell lines,
PHA-stimulated PBMCs and monocytes/macrophages (ECsq:
0.3-3.2 uM). The prototype compound, CADA, had consistent
activity against laboratory adapted and primary clinical iso-
lates of HIV-1, irrespective of co-receptor preference. CADA
acted synergistically when evaluated in combination with vari-
ous reverse transcriptase, protease and virus entry inhibitors (e.g.
T-20). Flow cytometric analysis revealed a significant decrease
in the cell surface expression of CD4 in human cells after CADA
treatment. Moreover, the anti-HIV activity of CADA correlated
with its ability to down-modulate CD4.


dx.doi.org/10.1016/j.antiviral.2007.01.107
dx.doi.org/10.1016/j.antiviral.2007.01.108

Program and Abstracts / Antiviral Research 74 (2007) A1-A97 A69

Here, we report the design of dansyl-tagged CADA analogs
as fluorescent derivatives of the lead compound in order to
study the cellular kinetics. The dansyl analogs were tested for
their antiviral and CD4 down-regulating activity. Importantly,
down-regulation of the CD4 receptor expression by the CADA
compounds did not result in increased cytotoxicity. The dansyl-
labeled derivative KKD-016 proved to have similar biological
properties as the lead compound CADA. The use of KKD-016
in flow cytometric studies with UV-excitation showed a time-
and dose-dependent uptake and CD4 down-regulating activity
of KKD-016 in MT-4 and CD4*-transfected cells. In addition,
confocal microscopy revealed the presence of small vesicles of
the compound in the cytosol of the cell. Interestingly, a similar
distribution of the CADA derivative was observed in CD4 pos-
itive and negative cells, indicating that the uptake of the CD4
down-modulators is not restricted to the presence of CD4 on the
cell surface. Further studies are ongoing with KKD-016 in order
to reveal the specific mechanism of action of this new class of
HIV entry inhibitors.

doi:10.1016/j.antiviral.2007.01.109
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Animal models for the evaluation of new therapies against
human cytomegalovirus (HCMYV) are limited due to the species-
specific replication of CMV. Several models utilizing human
tissues implanted into SCID mcie have, however, been used but
are labor intensive. As an alternative, we have used biodegrad-
able gelatin matric (Gelfoam) imbedded with HCM V-infected
human foreskin fibroblasts (HFF) implanted into SCID mice.
After evaluation of several parameters, the following model
was selected for antiviral evaluations. HCMV GFP+ virus,
HV5.111 (Toledo strain), was used to infect HFFs at a MOI
of 0.01. Infected cells were then seeded 24 h later onto Gelfoam
strips. After a 24-h incubation period, the Gelfoam strips were
implanted subcutaneously into SCID mice using a trocar needle.
To evaluate the effects of time and duration of therapy, implanted
mice (N =06 mice/group) were treated with ganciclovir (GCV)
at 50 mg/kg/dose administered IP twice daily from day O to 5 or
fromday Oto 14 or from day 7 to 14 after implantation. Treatment
with GCV from day O to 5 produced a marginally significant
reduction in viral titer compared to untreated controls. However,
extended treatment from day O to 14 resulted in a significant
reduction in viral titers (1.62 40.321og;o pfu/ml) versus the
untreated control (3.09 & 0.39 logg pfu/ml), P <0.0001). Viral
titers were also significantly reduced (1.59 +0.32 logo pfu/ml,
P <0.0001) in the group receiving delayed GCV treatment (from
day 7 to 14 post implantation) reflecting improved drug delivery

due to increased vascularization of the implant over time. To fur-
ther validate the model, another antiviral, cidofovir (CDV), was
administered IP at 25 mg/kg/day from day 7 to 14 after implan-
tation. A significant reduction in titer (1.56 =+ 0.40 logo pfu/ml,
P <0.0001) was also observed in the CDV treated group com-
pared to the untreated control (3.51 & 0.31 logjo pfu/ml). These
results indicate that the Gelfoam-HCMV SCID mouse model
is a simpler and more convenient alternative for the in vivo
evaluation of new antivirals against HCMV.

Acknowledgement: Supported by Contract NO1-AI-15438
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Monoclonal Antibody as a Post Exposure Antiviral Therapy

Amanda Phelps*, Lin Eastaugh!, Art Kreig?, Amanda
Gates !

1 Dstl, Biomedical Sciences, Porton Down, Salisbury, WILTS,
SP4 0JQ, UK; 2 Coley Pharmaceutical Group Ltd., USA

There is a need to develop effective antiviral therapies against
orthopoxviruses and Venezuelan Equine Encephalitis virus
(VEEV). Vaccines exist that are effective against these viruses
but there are complications associated with their use. We wished
to investigate the use of synthetic CpG DNA (CpG) in co-
administration with other antiviral therapies for the treatment of
infection caused by these viruses. Co-administration with Cid-
ofovir (CDV) may mitigate the nephrotoxic effects through the
use of much lower doses and fewer treatments. Likewise, co-
administration with monoclonal antibody (MAb) may actually
provide a treatment for VEEV infection where one does not
currently exist.

Adult Balb/c mice were challenged with 20-100 MLDs
VACYV and treated 1 day post challenge. A dose range of CDV
was given as a single treatment (i/p) or in combination with
CpG (i/n), and a group of mice were treated with CpG alone.
100% protection was observed in mice treated with CDV, or
CDV +CpG at doses of 1.5-3 mg/kg. Mice treated with 3 mg/kg
CDV + CpG did not lose significant weight or show any severe
clinical signs of disease in comparison to mice treated with CDV
only and CpG only. Doses of CDV <3 mg/kg did not provide any
statistical difference in the protection or severity of disease seen
between treatment groups.

Adult Balb/c mice were challenged with approximately
10MLDsg VEEV by the aerosol route and treated at 2, 24
and 72h post challenge. Mice were treated with MAb (i/p),
CpG (i/n) or a combination of the two. Sixty percent pro-
tection was observed in mice treated with a combination of
MAD +CpG administered 2h post challenge. Only 10% pro-
tection was observed in mice treated with MAb alone. By 24 h
post challenge protection had decreased to 20% and 0% respec-
tively, with no survivors if treatment was delayed to 72 h post
challenge.
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