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ype of the substrate as well as on the presence of HIV particles
nd their concentration. We have seen the changes of maxima
eights and their half-widths. The DS curves have shown in
xperiment the non-Debye behavior what could be attributed to
he fractal clustering process occurring and changing at vari-
us stages of virus–cell interaction. The maxima registered for
C sample were sheared to the lower frequency region after

he time needed for viral nucleic acid replication what indicates
irectly the emerging of newly created virions and their dis-
emination over the population of non-infected SC. The real
ignificance of the applied DS method could be understood
hile recognizing it sensitivity to the presence of the particles
aving certain dipole moments and interacting with the dielec-
ric SC ambient. The general sensitivity of DS is in the range
f 0.5–2.5% depending on the instrumentation used. We have
hown experimentally that the DS method could be applied for
he quantitative independent description of the virus–cell inter-
ction at various stages beginning from the infection emerging
or various types of virus–cell pairs due to its general phys-
cal modeling. It could be applied both in drug design tests,
nti-viral therapy trials as well as in clinical and laboratory
ractice.

oi:10.1016/j.antiviral.2008.01.072

9
lacental and Monocyte-derived Macrophages have Differ-
nt Secretome

atia Garcia 1,∗, Vivian Garcia 1, Juliana Perez 1, Fenghai
uan 2, Loyda Melendez 1

University of Puerto Rico-Medical Sciences Campus, San
uan, Puerto Rico; 2 University of Nebraska Medical Center,
maha, USA

It is well documented that placental macrophages (PM)
how lower levels of HIV-1 infection than monocyte-derived
acrophages (MDM) and that soluble factors secreted in the

lacenta can inhibit viral replication. We tested the hypothesis
hat HIV-1 inhibitory factors are secreted by PM and differen-
ially expressed in PM and MDM using proteomics. Cells were
ultured for 12 days and supernatant was collected. To character-
ze PM supernatants, the protein profiles of PM were compared
o MDM using the protein chip assay (Ciphergen). The weak
ationic exchange (CM10) and metal affinity (IMAC30) surfaces
rovided the greatest number of protein peaks. Subsequently,
roteins were separated by 1D SDS-PAGE and identified by
C–MS/MS. Significant differences were found in four protein
eaks with m/z values of 6075, 6227, 11,662, 14,547, between
M and MDM supernatants on the CM10 chip and in three pro-

ein peaks with m/z values of 6158, 7740, 11,934 on the IMAC
hip confirming our hypothesis. Proteins were sequenced and
dentified with high confidence. Worth noting are four peaks
hat were identified as over-expressed in PM corresponded to

atty acid binding protein-3 (FAB) (14,858 Da) corresponding
o the 14,547 m/z SELDI-TOF protein peak. Also FKBP 12
11,951 Da) corresponding with 11,934 m/z protein peak, thiore-
oxin (11,737 Da) and closely correlates with the 11662 m/z
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rotein peak. Apolipoprotein E (ApoE, 7558 Da) corresponding
o 7740 m/z peak. FAB plays a role in transport of fatty acids;
KBP 12 is a peptidil cis–trans isomerase’s which aids in the
olding of proteins and binds with high affinity to the V3 loop
f the HIV-1 envelope glycoprotein; thioredoxin is and antioxi-
ant molecule that could help control viral infection by reducing
xidative stress in macrophages; ApoE mediates binding, inter-
alization and catabolism of lipoprotein particles, and can reduce
iral entry. The identity of these proteins found increased in
he PM secretome will be validated by Western blots as they
ould play a role in the inhibition of HIV-1 infection observed
n PM.

oi:10.1016/j.antiviral.2008.01.073

0
nhibition of Human Rhinovirus Replication by Some
ntivirals

rina Georgieva ∗, Angel S. Galabov

The Stephan Angeloff Institute of Microbiology, Bulgarian
cademy of Sciences, Sofia, Bulgaria

Human rhinoviruses, members of the Picornaviridae family,
re among the main causative agents of viral upper respira-
ory tract infections and particularly of common cold. These
nfections are often mild and self-limiting, but multiple dur-
ng the human life. The frequent appearance of HRV infections
nd their economic importance in terms of employee absen-
eeism, physician visits, and medication costs makes them a
ubject of primary importance. HRV infections can also be asso-
iated with more serious medical complications like acute otitis
edia, sinusitis, pneumonia and bronchiolitis in infants and

oung children. Rhinoviral infections commonly cause exac-
rbations of disease in individuals with underlying respiratory
isorders. Until now there is no registered clinically effec-
ive antiviral chemotherapeutic agent for treatment of diseases
aused by HRVs. Apart from the symptomatic therapy, the hope
or an effective treatment of these diseases is the development
f broad spectrum antirhinoviral drugs. The topic of the present
tudy is antirhinovirus effect of several picornavirus replication
nhibitors with different mode of action against the replication
f human rhinoviruses. Monolayer cultures of human cervical
arcinoma (HeLa Ohio-I) cells in 96-well tissue culture plates
ere used in the viral CPE-inhibition test. The action of the

ompounds at various viral inoculation doses (100, 1000 and
0 000 CCID50) was studied to quantitate the antiviral activ-
ty and the cytotoxicity of the compounds. The neutral red
ptake assay was used. The following compounds have been
ested: ribavirin (a large-spectrum viral inhibitor, mostly of RNA
iruses), arildone, disoxaril, S7, PTU-23, HBB and oxoglaucine
a compound efficient against enteroviruses initially character-
zed in our laboratory). The effect of the combinations of most
ctive compounds has been studied. Two of the tested com-

ounds, HBB and oxoglaucine, show the highest activity with
selectivity ratio (CC50/IC50) exceeding 137 and 190, respec-

ively, against 100 cell culture infectious doses 50. According
he activity of the tested compounds they can be arranged

dx.doi.org/10.1016/j.antiviral.2008.01.072
dx.doi.org/10.1016/j.antiviral.2008.01.073
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s follows: HBB > oxoglaucine > ribavirin > disoxaril > PTU-
3 > arildone > S7.

oi:10.1016/j.antiviral.2008.01.074

1
road Anti-Infective Activity of Viracea, An Echinacea-
erived Product

racy L. Hartman 1,∗, Karen M. Watson 1, Lu Yang 1, Meryl J.
quires 2, Robert W. Buckheit Jr. 1

ImQuest BioSciences, Inc., Frederick, USA; 2 Merix Pharma-
eutical Corporation, Barrington, USA

Echinacea is a well-studied herb noted for stimulating the
uman immune system. There is evidence that Echinacea has the
otential to treat a broad range of infectious diseases. Viracea, a
roprietary extraction and formulation of Echinacea is presently
arketed as RELEEVTM, a commercial OTC product for the

reatment of cold sores. Preclinical data indicates this prod-
ct is active against HSV-1 and HSV-2. We have evaluated the
road based anti-infective properties of these products, including
ELEEV and Viracea 2,4, an unfractionated product comprised
f the aerial parts of Echinacea purpurea and Commiphora
yrrha. RELEEV and Viracea 2,4 were highly active against
IV-1, HIV-2, HSV-1, HSV-2, BVDV and the HCV replicon
22106. Activity against laboratory-derived strains of HIV was
etected at greater than 1:30,000 dilutions though lesser levels
f activity were found against clinical strains of HIV-1 and HIV-
, suggesting a mode of action involving entry inhibition. MAGI
ell-based assays confirmed the ability of the natural product to
nhibit HIV entry. Similar levels of activity were detected against
SV-1HF and HSV-2MS in VERO cells, HBV in HepG2.2.15

ells, BVDVNADL in MDBK cells, and against the HCV replicon
n Huh-7 cells. Respiratory syncytial virus (RSV) was inhibited,
hough antiviral activity was not observed against Influenza A
r B. Although the mechanism of action of the product against
IV and herpesviruses seems to involve cell surface effects,

ctivity of the product against HBV and in the HCV replicon
ssay suggests an intracellular mode of action. The range of
ction of the material also extends to bacteria, where both prod-
cts were inhibitory in MIC assays to Gram positive and Gram
egative bacteria (S. aureus and E. coli). Thus, the anti-infective
ttributes render Echinacea-derived products amenable to con-
inued development as a treatment for infectious disease. The
otent activity against HIV, HSV, and HCV suggests the poten-
ial for the development of an effective topical microbicide. A
roduct is being developed for that use. Currently, bioassay-

uided fractionation is being performed to define the active
olecules responsible for the observed anti-infective activity.

oi:10.1016/j.antiviral.2008.01.075
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2
erine Palmitoyltransferase Inhibitor Suppresses HCV
eplication in a Mouse Model

uichi Hirata 1,∗, Takuya Umehara 1, Masayuki Sudoh 2, Fumi-
iko Yasui 1, Michinori Kohara 1

Department of Microbiology and Cell Biology, The Tokyo
etropolitan Institute of Medical Science, Tokyo, Japan;

Kamakura Research Laboratories, Chugai Pharmaceutical Co.,
td., Kanagawa, Japan

Serine palmitoyltransferase (SPT) is a first-step enzyme in
he sphingolipid biosynthetic pathway. NA255 and myriocin is
n inhibitor of SPT and suppresses replication of the hepatitis C
irus (HCV) replicon. However, it is still unknown whether this
PT inhibitor suppresses HCV replication in vivo. We investi-
ated the anti-HCV effect of SPT inhibitor against intact HCV
sing chimeric mice with humanized liver infected with HCV
enotype 1a or 1b. We administered myriocin into HCV infected
himeric mice and succeeded in reducing the HCV RNA levels
n serum and liver to 1/10 to 1/100 of the levels prior to the 8-
ay treatment. Furthermore, combined treatment with pegylated
nterferon reduced the HCV RNA levels to less than 1/1000 of
he control levels. In conclusion, we elucidated the inhibitory

echanism of HCV replication by SPT inhibitor in vitro and
etermined that SPT inhibitor inhibits HCV replication in a
himeric mouse model with humanized liver. Our results suggest
hat SPT may be an effective target of drugs designed to inhibit
CV replication, and that SPT inhibitor has the potential to be
lead compound in the development of new anti-HCV drugs.

oi:10.1016/j.antiviral.2008.01.076

3
ew Synthetic Histone Deacetylase Inhibitors CGMC0005
nd CGMC0006 Effectively Reactivate Latently Infected
uman Immunodeficiency Virus Type-1 (HIV-1) from
CH2 and J1.1 CD4+ T Cells

ee-Jong Hong ∗, Sung-Soon Kim, Hak Sung Lee, Joo-Shil
ee, Byeong-Sun Choi

Korea Institute of Health, Seoul, Republic of Korea

Histone deacetylase (HDAC) has an important role to induce
IV latently infected cells as HIV reservoir due to the inhibitory

unction against virus replication by binding HIV-1 LTR pro-
oter. In this study, we treated newly synthesized HDAC

nhibitors (CGMC0005 & CGMC0006, Christal Genomics,
eoul, Korea) on the latently HIV-infected cell lines J1.1 and
CH2 to reactivate virus replication from HIV reservoir. In
ddition, reverse transcriptase inhibitor AZT was treated to
he cells to remove viruses excised to cytoplasmor extracellu-

ar space for eradicating the latent HIV reservoir. CGMC0005
nd CGMC0006 showed better or similar level of safety
CD50: 0.1–0.3 �M) in cytotoxicity compared to SAHA (CD50:
.3 �M) or PXD-101 (CD50: 0.1–0.3 �M) used as control.

dx.doi.org/10.1016/j.antiviral.2008.01.074
dx.doi.org/10.1016/j.antiviral.2008.01.075
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