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Yellow fever virus (YFV) continues to cause outbreaks of disease in endemic areas where vaccine is
underutilized. Due to the effectiveness of the vaccine, antiviral development solely for the treatment
of YFV is not feasible, but antivirals that are effective in the treatment of related viral diseases may be
characterized for potential use against YFV as a secondary indication disease. 2'-C-methylcytidine (2'-C-
MeC), a compound active against hepatitis C virus, was found to have activity against the 17D vaccine

Keywords: strain of YFV in cell culture (ECgo =0.32 pg/ml, SI=141). This compound was effective when added as
Eealrls::efrever virus late as 16 h after virus challenge of Vero cells. When administered to YFV-infected hamsters 4 h prior to
2'-C-methylcytidine virus challenge at a dose as low as 80 mg/kg/d, 2'-C-MeC was effective in significantly improving survival
Treatment and other disease parameters (weight change, serum ALT, and liver virus titers). Disease was improved
Antiviral when compound was administered beginning as late as 3 d post-virus infection. Broadly active antiviral

compounds, such as 2’-C-MeC, represent potential for the development of compounds active against

related viruses for the treatment of YFV.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Yellow fever virus (YFV) is a member of the flavivirus family.
Transmitted by mosquitoes, this blood-borne pathogen is endemic
to Africa and South America. Epidemics occur in endemic areas with
an average attack rate of 5% and an annual estimated 24-240 thou-
sand people infected (Monath, 2006). Disease caused by this virus
may be highly lethal with fatality rates up to 50% as compared to
lower fatality rates with other flavivirus infections (Tomori, 2004;
Tuboi et al., 2007). A highly effective vaccine is available for the
prevention of YFV, although it is underutilized in many endemic
countries (Monath, 2006). Aside from more widespread use of the
YFV vaccine, antiviral therapies for the treatment of YFV disease
would be important in cases where vaccination may not be rec-
ommended, such as in pregnant women or in immunodeficient
individuals, or in cases during unexpected outbreak, or cases occur-
ring in areas where health care is not readily accessible. There are
currently no approved antiviral therapies for the treatment of YFV.
Rare severe adverse events have also been reported in associa-
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tion with vaccination (Domingo and Niedrig, 2009; Hayes, 2007),
representing another possible need for treatment.

While development of an antiviral specifically for the treatment
of YFV (as well as many other acute viral diseases) is not feasible,
an alternative approach is to evaluate compounds that are used
clinically to treat related viral disease for efficacy against YFV under
the Federal Drug Administrations (FDA) “two animal rule” (Code of
Federal Regulations, Title 21, Volume 5, Section 314.610, Revised
April 1, 2009: taken from FDA website www.fda.gov). Hepatitis C
virus (HCV), a related flavivirus that also targets the liver, would be
a likely candidate as many compounds active against HCV are also
active, at least in cell culture, against YFV (Buckwold et al., 2007;
Fogt et al., 2008; Yin et al., 2009).

Historically, work to develop YFV antiviral therapies was ham-
pered by lack of an appropriate small animal model of disease.
Primates replicate many of the disease parameters observed in
the natural infection of man, although the disease progresses more
rapidly and is highly lethal in primate models (Monath et al., 1981).
Disease in mouse models usually requires adapted virus and gen-
erally includes encephalopathy (Charlier et al., 2004), which is a
rare occurrence in human infection. Recently, a mouse model of
YFV visceral disease was developed in mice, although this model
requires the use of mice lacking interferon receptors or the STAT 1
signaling molecule (Meier et al., 2009). The hamster model of YFV
infection, which utilizes an adapted Jimenez virus strain, manifests
many disease parameters observed in human disease, including
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hepatic dysfunction and necrosis, elevated aminotransferase lev-
els, bilirubinemia, and lymphoid hyperplasia in the spleen, which
provide different parameters for use in antiviral studies (Julander
et al,, 2007b; Monath, 2008; Sbrana et al., 2006; Tesh et al., 2001;
Xiao et al., 2001).

Broad-spectrum antivirals, such as interferon, ribavirin, T-705,
and T-1106, have shown efficacy in the hamster model (Julander
et al,, 2007a,b, 2009; Sbrana et al., 2004). These compounds were
effective in improving survival, reducing liver virus titer, and
reducing serum alanine aminotransferase (ALT) levels in YFV-
infected animals. African green monkeys treated with interferon
had reduced viremia and serum ALT as compared with untreated
controls (Monath, 2008), which was similar to the effect of inter-
feron observed in the hamster model (Julander et al., 2007b).
Ribavirin therapy in a primate model, however, was more vari-
able with reduction of serum ALT in one study and survival rates
from 0 to 50% in several studies, depending on challenge dose
of virus and dose of ribavirin administered (Monath, 2008). The
dose of 20mg/kg/d used in one primate study (with 0-13% sur-
vival in treated animals) was ineffective in the hamster model, and
doses of 50-75 mg/kg/d were required to consistently reduce dis-
ease parameters in a statistically significant manner (Julander et
al,, 2007b) and unpublished data. Better results were observed in
the primate model after treatment with 120 mg/kg/d of ribavirin
(50% survival) (Monath, 2008). It appears that the hamster model
is fairly predictive of efficacy of compounds in primate models, but
the primate model seems to be more severe and difficult to treat.

The nucleoside analog, 2’-C-methylcytidine (2’-C-MeC), as well
as derivatives and prodrugs of this compound have been shown to
be active in vitro and in vivo against hepatitis C virus (HCV) in vari-
ous models of HCV infection (Carroll and Olsen, 2006; Stuyver et al.,
2006; Toniutto et al., 2007). One mechanism of PSI-6130, a 3-p-2'-
deoxy-2’-fluro derivative of 2’-C-MeC, involves the inhibition of the
HCV viral polymerase through chain termination (Murakami et al.,
2007, 2008). Combinations of 2’-C-MeC derivatives with interferon
and/or ribavirin were synergistic in a HCV replicon model (Bassit
et al.,, 2008), which was interesting in light of antagonism between
2’-C-MeC and ribavirin in a separate study (Coelmont et al., 2006).
Efficacy of 2’-C-MeC has also been observed in a cell culture model
of foot-and-mouth disease virus, a picornavirus (Goris et al., 2007),
demonstrating broad-spectrum activity of this compound. Valop-
icitabine, a 3’-O-l-valinyl ester derivative of 2’-C-MeC, is active
against several RNA viruses in cell culture (Pierra et al., 2006). This
derivative was evaluated in HCV-infected patients during clinical
trials (Liu-Young and Kozal, 2008), however severe gastrointestinal
side effects were observed in a dose-dependent manner, result-
ing in the termination of clinical progression, despite efficacy in
improving HCV disease parameters.

During routine antiviral screening in our laboratory, 2’-C-MeC
was found to have activity against YFV in cell culture. The (3-p-2'-
deoxy-2'-fluoro derivative of this compound was previously shown
to inhibit HCV, as well as YFV and several other flaviviruses, in cell
culture (Stuyver et al., 2006). This report details the activity of 2'-
C-MecC in vitro as well as in the hamster model of YFV disease.

2. Materials and methods
2.1. Animals

Female Syrian golden hamsters with an average weight of 100 g
were used. After a 24-h quarantine period and 7-d acclimation
period, animals were randomly assigned to cages and individually
marked with ear tags. All work with these animals was performed
in the Biosafety Level 3 (BSL-3) area of the AAALAC-accredited Lab-
oratory Animal Research Center (LARC) at Utah State University
(USu).

2.2. Test articles

2’-C-MeC was obtained as a powder (C.K. Chu, University of
Georgia, Athens, GA) and was prepared in sterile saline. Ribavirin
was provided by ICN Pharmaceuticals, Inc. (Costa Mesa, CA), and
was also prepared in saline. Compounds in solution were pre-
pared just prior to initial administration and were stored at 4°C.
Interferon alfacon-1 (IFN alfacon-1, infergen), a consensus-type
interferon, was provided by InterMune Inc. (Brisbane, CA, USA) as
an aqueous solution.

2.3. Virus

The hamster-adapted Jimenez strain of YFV was obtained as a
generous gift from Dr. Robert B. Tesh (University of Texas Medi-
cal Branch, Galveston, TX), and prepared as previously described
(Julander et al., 2007b). The 17D YFV vaccine strain stock, obtained
from the American Type Culture Collection (ATCC, Manassas, VA)
(V525-001-522) was amplified after two passages in MA-104
African green monkey kidney cells (ATCC) after initial amplification
in chick embryos.

2.4. Evaluation of 2’-C-methylcytidine in cell culture

The antiviral activity of 2’-C-MeC was evaluated in Vero African
green monkey kidney cells (ATCC) by cytopathic effect (CPE) inhi-
bition assays, as determined by visual (microscopic) examination
of the cells, increase of neutral red (NR) dye uptake into cells,
and virus yield reduction (VYR) following previously described
methods (Reed and Muench, 1938; Sidwell and Huffman, 1971).
Eight-concentrations of the compound were evaluated against the
17D strain of YFV in 96-well flat-bottomed microplates containing
Vero cell monolayers. Compounds were added 5-10 min prior to
the addition of virus. Virus was added at an approximate multiplic-
ity of infection (MOI) of 0.0001 (~32-50% cell culture infectious
doses (CCIDso/ml)), which results in 80-100% CPE in virus control
wells after incubation for 6 d. After incubation, plates were read
visually, and CPE was evaluated and quantified. For NR uptake, dye
in medium (0.034% in medium) was added to plates for 2 h, after
which the dye was eluted from the cells and absorbed dye was
quantified using an ELISA plate reader at 560 nm.

The VYR assay included an eight-concentration assay as above,
after which CPE and cytotoxicity were recorded by visual inspec-
tion after 6 d of incubation. Test wells with the same concentration
of compound were pooled and virus present in these samples was
titrated on Vero cells to determine the 90% effective concentra-
tion (ECgg), or the concentration necessary to reduce virus titer by
1 —1logqo.

Antiviral activity was expressed as the 50% (ECsg) or ECgg, and a
selective index (SI) value was obtained by dividing the 50% cytotox-
icity concentration (CCsg), obtained from uninfected cells treated
with compound, by the ECqy value (Sidwell et al., 2007).

Time of addition studies were also conducted in which 2’-C-MeC
was added at 0, 4, 8, 12, or 16 h after virus challenge of Vero cells
in 12-well flat-bottomed cell culture plates. Compound was added
at 50, 25, 12, 6, and 3 pug/ml. Supernatants from each well were
collected at 24 h after virus challenge and analyzed for infectious
virus, which corresponded with the first round of virus release.

2.5. Experimental design for animal studies

Hamsters were randomly assigned to groups, and 10-15
compound-treated and 10-20 placebo-treated animals were
included in each. Toxicity controls, consisting of three animals per
group, were included to determine if there was any apparent tox-
icity associated with treatment. Normal control animals were also
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Table 1

Effect of 2'-C-MeC or interferon alfacon-1 (infergen) on yellow fever virus (17D) infection of confluent Vero cell monolayers? assayed by visual inspection, neutral red uptake

assay, or virus yield reduction assay.

Compound Units ECso P (vis) ECso (NR) 4 ECgo € (VYR) f CCs02 (NR) Sih
2'-C-MeC pg/ml 25+0.7 21+03 0.7 £0.3 22.0+35 31
Interferon alfacon-1 ng/ml 0.011 &+ 0.001 0.011 &+ 0.01 0.016 + 0.09 >10 £ 0.0 >625

2 Vero monolayers infected with 1026 50% cell culture infectious doses of 17D strain YFV. Each assay was conducted at least three times and results are expressed as

mean + standard deviation.

b 50% effective concentration, or amount of drug required to protect 50% of cells from virus cytopathic effect (CPE).

¢ Visual inspection of cells.
4 Neutral red dye uptake assay.

¢ 90% effective concentration, or amount of drug required to reduce virus yield by 10-fold (1 logo).

f Virus yield reduction assay.

& Cytotoxic concentration of drug resulting in inhibition of growth in 50% of treated stationary monolayer cells.

h Selectivity index determined by dividing the CCso (NR) by the ECgo.

included. A concentration of 102 CCIDs, of Jimenez YFV was pre-
pared in minimal essential media, which is an approximately 90%
lethal dose (LDgg) of virus. Hamsters were injected i.p. with 0.1 ml
of the virus preparation. Animals were treated twice daily (bid)
for 4-7 d, with treatments administered 12 h apart. Mortality was
observed daily, and weight change between 3 and 6 d post-virus
inoculation (dpi) was determined. Serum was taken 6 dpi for quan-
tification of serum ALT. Liver virus titer was evaluated on 5 dpi.
Ribavirin, prepared in saline at a dose of 50 mg/kg/d, was used as a
positive control compound, and saline was used as placebo control.

In the first experiment, a simple range finding study was con-
ducted to determine the effective dose of 2’-C-MeC in hamsters
infected with YFV. Follow-up studies were conducted to determine
minimal effective dose and length of time after virus challenge drug
could be effectively initiated (2 though 4 dpi).

2.6. Serum alanine (ALT) and aspartate aminotransferase (AST)
assays

Serum was collected antemortem by ocular sinus collection
from all of the animals in each group. ALT (SGPT) reagent
(Teco Diagnostics, Anaheim, CA) was used, and the protocol was
altered for use in 96-well flat-bottomed microplates as previously
described (Julander et al., 2007a). The aminotransferase concentra-
tions were determined per manufacturer’s instructions.

2.7. Titration of virus from livers

Vero cells were cultured in 96-well flat-bottomed microplates
1 d before use. Liver samples were homogenized in cell culture
medium and serial dilutions from 10~! to 10~8 were added to
microplates with semi-confluent Vero cells. Plates were incubated
at 37°C for 9 d, after which the cells were observed microscopi-
cally for virus cytopathic effect (CPE). The observed titer in Vero
cells, calculated by endpoint dilution (Reed and Muench, 1938),
was adjusted based on weight of tissue prior to homogenization.

2.8. Statistical analysis
Survival data were analyzed using the Wilcoxon Log-rank sur-
vival analysis, and all other statistical analyses were done using

one-way ANOVA using a Newman-Keuls multiple comparison test
(Prism 5, GraphPad Software, San Diego, CA).

3. Results
3.1. Cell culture studies

The nucleoside analog 2’-C-MeC was tested for activity against
YFV in cell culture in eight-concentration assays. The compound

was 50% effective in inhibiting viral CPE in the low pg/ml range
(Table 1). Activity was similar by visual and neutral red dye uptake
assay methods, yielding comparable ECsq values. A virus yield assay
was conducted to determine the ECqyg, or the amount of compound
needed to reduce virus titer 10-fold (11logig). An average ECgy of
0.7 £0.3 pg/ml was determined from three separate studies, which
yielded a selective index (SI) of 31. 2’-C-MeC displayed moder-
ately high activity in cell culture, which warranted further studies
in the hamster model of YFV infection. Toxicity was observed in
uninfected Vero cells treated with 2'-C-MeC, with an average 50%
cytotoxic concentration (CCsq) of 22 +3.5 wg/ml (Table 1). Inter-
feron alfacon-1 (infergen) was included in the cell culture studies
as a positive control (Table 1), which showed activity at concen-
trations that were consistent with previous studies (Julander et al.,
2009).

Time of addition studies were conducted with 2’-C-MeC being
added at various times after virus challenge of Vero cells, which
demonstrated activity against YFV even when added to infected
cells 16 h after virus challenge (Fig. 1). The ECyg of this compound
increased in a time-dependent manner. Compound addedatOor4h
after virus challenge had similar ECgq values of 0.34 and 0.27 p.g/ml,
respectively, which increased in a time-dependent manner to 2.4,
7.8, and 8.9 wg/ml when compound was added 8, 12, or 16 h after
virus challenge, respectively.
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Fig. 1. Effects of 2’-C-MeC on YFV yields from Vero cells when compound was added
to cells at various times relative to virus challenge. Supernatant was obtained at
24 h after virus addition, and virus was quantified by infectious cell culture assay. A
concentration- and time-dependent decrease in virus was observed.
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Fig. 2. Effects of pre-virus exposure treatment initiation with 2’-C-MeC or ribavirin on YFV infection in hamsters. Treatment was initiated —4 h and continued bid for 8 d.
Disease parameters include: (A) survival, (B) serum ALT on 6 dpi, and (C) percent body weight change. ***P<0.001, *P<0.05, as compared with placebo.

3.2. Invivo studies

An initial dose determination study was conducted in the
hamster model of YFV disease. A high dose of 120 mg/kg/d was
selected based on an effective dose of 800 mg/kg valopicitabine
in man (Neyts, 2006), and two half-log lower concentrations of
37 and 12 mg/kg/d were also included. Compound was adminis-
tered beginning 4 h prior to virus challenge to hamsters through
intraperitoneal (i.p.) injection every 12 h for 7 d.

Treatment with the highest tested dose of 120 mg/kg/d of 2'-
C-MecC resulted in significant protection of hamsters infected with

YFV (Fig. 2A). Ninety percent of hamsters treated with this con-
centration survived, which was the same for animals treated with
the positive control compound, ribavirin. Significant reduction in
serum ALT on 6dpi was also observed in YFV-infected hamsters
treated with 120 mg/kg/d of 2'-C-MeC (Fig. 2B). Weight change was
measured on 0, 3, 7, and 8dpi and a trend towards improvement
in weight change was observed in animals treated with high dose
2’-C-MecC (Fig. 2C). No apparent toxicity was observed, as deter-
mined by significant weight loss or mortality in sham-infected,
2’-C-MeC-treated animals at any of the doses tested (data not
shown).
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Fig. 3. Effects of post-virus exposure treatment initiation of hamsters with 2’-C-MeC (120 mg/kg/d) and ribavirin (50 mg/kg/d) on YFV infection in hamsters. Parameters
include: (A) survival, (B) serum ALT on 6 dpi, (C) percent body weight change, or (D) liver virus titers on 4 dpi. ***P<0.001, **P<0.01, as compared with placebo.
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Fig. 4. Effects of treatment with 2'-C-MeC or ribavirin initiated 4 h before infection, or 2 or 3 dpi on YFV infection in hamsters. Parameters include: (A) survival, (B) serum
ALT on 6dpi, and (C) percent body weight change. ***P<0.001, **P<0.01, *P<0.05, as compared with placebo.

Treatment with concentrations of 37 and 12 mg/kg/d did not
improve any measured disease parameters, which were similar to
those of placebo-treated infection control animals (Fig. 2). A non-
significant improvement in the mean day to death (8.3+3.1 d vs
7.5+1.9 d in placebo-treated animals) and in serum ALT levels
(Fig. 2B) of animals treated with 37 mg/kg/d of 2’-C-MeC suggested
that there was some slight effect occurring after treatment with this
dose, and that a dose between 120 and 37 mg/kg/d may be active.

Efficacy of 2’-C-MeC administered beginning —4h at a dose
of 120 mg/kg/d was verified in a follow-up study. Similar results
were observed, including significant improvement in survival and
serum ALT on 6dpi (Fig. 3A and B, respectively). Weight change
was recorded between 3 and 6dpi, but despite measurement at
an earlier time-point of 6dpi, as compared with 7dpi from the
first experiment, around 50% of the animals from the placebo con-
trol group had succumbed to illness. Therefore, weight change was
not significantly improved, despite a trend towards improvement
in 2’-C-MeC-treated animals (Fig. 3B). Liver virus titer was signif-
icantly reduced on 4dpi in animals treated with 120 mg/kg/d of
2'-C-MeC as compared with placebo-treatment, which was similar
to the reduction in liver titer from animals treated with 50 mg/kg/d
of ribavirin given along the same schedule (Fig. 3D). Only 1 of 5
animals in the 2’-C-MeC-treated group had a titer above the level
of detection, as compared with 2 of 5 and 5 of 5 in ribavirin-
treated or placebo-treated groups, respectively. Animals treated
with the positive control compound, ribavirin, initiated —4 h signif-
icantly improved survival and liver virus titer with accompanying
non-significant improvements in weight change and serum ALT
(Fig. 3).

The effect of delayed treatment initiation beginning at various
times after virus challenge on 2’-C-MeC activity was also investi-
gated. Animals were treated beginning 2 or 4 d after virus challenge,
which was compared with 2’-C-MeC or placebo-treatment begin-
ning —4h (as described above). Significant improvement in
survival, as compared with placebo-treated animals, was observed
when treatment was initiated 2dpi (Fig. 3A). A nonspecific
improvement was also observed in serum ALT levels on 6dpi
from animals treated beginning 2dpi (Fig. 3B). Treatment ini-
tiated 4dpi did not have any effect on disease parameters,

although there was a slight trend towards improvement in survival
(Fig. 3).

With efficacy observed when treatment was initiated 2 but
not 4dpi, it was necessary to determine the effect of treatment
beginning 3 dpi. An experiment was conducted which included
treatment beginning 2 dpi as a control. A non-significant improve-
ment (P<0.066) was observed in the survival rate of animals treated
beginning 3 dpi, which resulted in survival of 40% as compared
with 10% in placebo-treated controls (Fig. 4A). Serum ALT levels
were significantly reduced with initiation of treatment on 3 dpi
(Fig. 4B), further suggesting a beneficial effect. As in the previ-
ous experiment, treatment beginning 2 dpi resulted in significant
improvement in survival (Fig. 4A). Serum ALT levels were also
significantly improved (Fig. 4B), which was not observed in the
previous experiment (Fig. 3B).

To determine the effect of 2’-C-MeC when given bid at
120 mg/kg/d for a shorter treatment duration, compound was
administered bid from —4 h to 3 dpi (eight treatments total). A sig-
nificant improvement in survival of YFV-infected hamsters was
observed (Fig. 4D). Serum ALT was also significantly reduced,
accompanied by a trend towards weight gain (Fig. 4B and C, respec-
tively). Improvements in disease were similar to improvements
observed after 7-d treatment, although the improvements tended
to be less robust.

An intermediate dose of 80mg/kg/d of 2’-C-MeC was also
included in this study to better determine a minimal effective dose.
Treatment with this dose resulted in a significant improvement in
survival (Fig. 4A) and serum ALT (Fig. 4B), as well as a trend towards
improved weight change (Fig. 4C). Taken together with the dose-
finding study, these results give an extrapolated 50% effective dose
(ECsp) for 2’-C-MeC of 52 mg/kg/d.

4. Discussion

The nucleoside analog 2’-C-MeC and its derivatives have been
shown to have activity against several RNA viruses, including effi-
cacy in the treatment of HCV in people (Clark et al., 2005; Goris
et al,, 2007; Murakami et al., 2008; Neyts, 2006; Pierra et al.,
2005; Shannon et al., 1981; Stuyver et al., 2006). The present study
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demonstrates activity of this compound in Vero cells infected with
YFV as well as in a hamster model of YFV infection and disease, fur-
ther demonstrating the broad-spectrum activity of this compound.
The compound appeared to be well tolerated, with no obvious signs
of toxicity, and cell culture studies showed the toxic concentration
to be 10-30-fold higher than effective concentrations.

Treatment reduced viral titers in cell culture up to 16h after
virus challenge, suggesting inhibition of later viral processes. This
compound inhibits the viral polymerase of HCV (Murakami et al.,
2008), and likely interacts directly with the viral polymerase of
the related flavivirus, YFV. The flaviviral polymerase is an impor-
tant target for the development of antiviral therapies (Keller et al.,
2006), and compounds targeting this enzyme are potentially use-
ful clinically either as monotherapies or in combination with other
effective compounds.

Activity was observed after therapeutic treatment of infected
hamsters with 2’-C-MeC. Treatment initiated as late as 3 d after
virus infection was effective in improving disease parameters. At
this time, virus is present in the liver, serum, and spleen of ham-
sters, with peak titers occurring 1-2 d later (Julander et al., 2007b;
Tesh et al., 2001). The disease phenotype is similar to that in man
(Monath, 2008; Monath etal., 1981), suggesting effective treatment
in human patients infected with YFV would need to be initiated
early during the course of infection, perhaps just after the onset of
fever. The efficacy of 2’-C-MeC was shown to be similar to ribavirin
in regards to effective dose, treatment delay and improvement of
disease parameters.

Activity was seen at a dose comparable to doses effective in the
treatment of people infected with HCV, suggesting potential for
use of the compound in the treatment of YFV in man. No apparent
toxicity was observed with treatment, which would be expected
with short-term treatment with this compound. HCV causes a
chronic disease, whereas YFV causes an acute disease. Treatment
of patients for several weeks with valopicitabine resulted in severe
gastrointestinal side effects (Lawitz et al., 2007), which eventually
halted clinical trials. Treatment of an acute viral disease such as
YFV would likely preclude such side effects associated with long-
term treatment, so development of 2’-C-MeC and its derivatives
for the treatment of acute flaviviral diseases may be an alternative
treatment indication. It is unlikely that valopicitabine will be used
clinically for the treatment of HCV, but other less toxic derivatives
may ultimately be used. The hamster model of YFV infection would
be useful in testing active derivatives of 2’-C-MeC, as well as other
compounds that are or may be used clinically in the treatment of
HCV infection. While clinical development of a compound solely
for the purpose of treating YFV is not feasible, it may be possible
to broaden the indication of compounds used in the treatment of
other viral diseases.

It appears as though 2’-C-MeC is a broad-spectrum inhibitor of
flaviviruses in cell culture as well as in animal models and man.
With therapeutic activity and reduction of infectious virus, this
compound could have potential utility in the treatment of human
disease. While vaccination remains the most important means
of YFV control, there is a need for the development of a broad-
spectrum antiviral compound for the treatment of YFV and other
acute flaviviral infections. The efficacy of 2’-C-MeC in the treat-
ment of YFV in a hamster model warrants further investigation in
this regard, and future research might include mechanistic studies,
efficacy against other acute flaviviruses, and evaluation of 2’-C-MeC
derivatives.
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