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Intravaginal inoculation of mice with herpes simplex virus (HSV) provides a model infection 
of genital herpes to determine the effectiveness of potential antiviral agents. Topical (intravagi- 
nal) treatment with 1% or 5% acyclovir (ACV) in an ointment orgel vehicle initiated 3, 6 or 24 h 
after inoculation with HSV type 2, significantly inhibited viral replication in the genital tract 
and usually reduced final mortality. Treatment with 5% ACV initiated 48 or 72 h after infection 
also reduced vaginal virus titers but did not alter final mortality. When mice were inoculated 
with HSV type 1 treatment with 5% ACV significantly reduced viral replication in the genital 
tract when begun as late as 72 h. In HSV-2 infected mice, treatment initiated 3 h but not 24 h 
after infection prevented the establishment of latent infection in sacral ganglie. These results 
suggest that topical ACV may be an effective antiviral agent for primary genital herpes in 
humans. 

herpes simplex virus; experimental infections; topical therapy; acyclovir 

Introduction 

Infect ions o f  the h u m a n  geni tal  t ract  due to herpes s implex virus type 2 or  1 (HSV-2,  
H S V - I )  are impor t an t  sexual ly t r ansmi t t ed  diseases in bo th  males and  females.  I t  is 
e s t imated  that  in the Uni ted  States  alone,  there  are at least 20000-300000 new cases o f  
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genital HSV infections per year [26]. In addition, due to the capacity of  HSV to remain 
in a latent state and cause periodic reactivated disease, there may be 200000-9000000 
cases of recurrent infection each year [26]. This frequency of genital HSV disease, the 
risk of infection for neonates during birth [22], and the association between HSV-2 
and cervical carcinoma [23] clearly indicates a need for effective therapy for these 
infections. Prior to the development of  acyclovir treatment of  genital or oral mucocu- 
taneous HSV infections with a variety of  antiviral agents and other miscellaneous 
preparations have generally been unsuccessful [ 1,11,12,21,34,36]. 

To determine the effectiveness of  antiviral agents that have potential for treatment 
of  genital HSV infections of  humans we have utilized a model genital HSV infection of 
mice. After viral inoculation by the intravaginal route, there is local replication in the 
vaginal tract followed by neural spread of the virus to the central nervous system and 
death from encephalitis [25]. Antiviral efficacy in this model can be evaluated by 
determining the effect on local viral replication by monitoring viral titers in vaginal 
secretions, and against the fatal encephalitis. Since the virus becomes latent in the 
sacral dorsal root ganglia, the effect of treatment on the establishment and mainte- 
nance of latent HSV can also be determined. A variety of  antiviral agents including 
interferon, interferon inducers, adenine arabinoside (ara-A), adenine arabinoside 
5 ' -monophosphate (ara-AMP), 2-deoxy-o-glucose, phosphonoacetic acid (PAA) and 
phosphonoformic acid (PFA) have been tested in this model infection [15-18, 24]. Of 
these agents PAA and PFA have been the most effective. 

A relatively new drug, 9-(2-hydroxyethoxymethyl)guanine (acyclovir, ACV), is a 
potent inhibitor of  HSV replication [33], has a high degree of selectivity for HSV [9] 
and has been tested in various animal model systems. Topical ACV has been reported 
to be effective in the treatment of HSV infections of rabbit eyes [2, 13, 30, 33, 38], and 
the skin of mice [8, 10, 19, 28] and guinea pigs [29]. The purpose of our experiments 
was to compare the relative susceptibilities of  a number of HSV-2 and HSV-1 strains 
to ACV in tissue culture and to determine the efficacy of topical treatment with ACV 
on genital HSV-2 and HSV-1 infections in mice. 

Materials and methods 

Experimental infection 

Groups of fifteen 6- to 8-wk-old Swiss Webster mice (Simonsen Laboratories,  
Gilroy, U.S.A.) were inoculated intravaginally with 0.05 ml of  HSV-2 or HSV- 1 using 
a small plastic catheter attached to a syringe. Two hours prior to viral inoculation 
mice were swabbed with a dacron tipped applicator moistened in medium to remove 
vaginal secretions. Each animal received approximately 1 )< 105 plaque forming units 
(pfu) of  virus. 

Virus strains, media, cell cultures, and virus assays 

Laboratory passaged strains of  known type designated MS, X-79 and E-377 were 
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obtained from A. Nahmias,  Emory University, Atlanta, GA, U.S.A. Strain E-196 was 
obtained from H. Haines, University of Miami, Miami, U.S.A. All other strains 
utilized were isolated from oral (HL-3, HL-34) or genital (Heeter, Wilson) lesions 
from patients seen in our Herpes Study Clinic. The type 1 strains were E-377, HL-3, 
HL-34 and Wilson and the type 2 strains MS, X-79, E-196 and Heeter. The type 2 
strain, MS, and the type 1 strain E-377 were used for the animal studies. The media 
utilized, preparation of cell cultures and assays for HSV have been described previous- 
ly [14]. 

Antiviral drug 

The ACV was provided through the Antiviral Substances Program (NIAID,  NIH)  
and supplied as a powder and a 1% or 5% ointment suspended either in polyethylene 
glycol (PEG) or a vaginal gel (GEL) by Burroughs Wellcome Company,  Research 
Triangle Park, U.S.A. Placebo preparations for each vehicle were also provided. In all 
animal experiments, ACV was administered intravaginally in a volume of 0.1 ml. 

Susceptibility of HSV strains in vitro 

The sensitivity of type 2 and type 1 strains to ACV was determined by a 50% plaque 
reduction assay in mouse embryo fibroblast (MEF) or human foreskin fibroblast 
(HFF)  cells. Confluent cell monolayer cultures were inoculated with 20-50 pfu of each 
strain and incubated at 37°C for 1 h. Then serial 2-fold dilutions of ACV in twice 
concentrated minimal essential medium were mixed with an equal volume of 1.0% 
agarose and the mixture added to the culture plates. After incubation for 48 h the cells 
were stained with neutral red and plaques counted [14]. 

Assay for HSV in vaginal secretions 

Vaginal swabs for quantitation of virus were obtained from both placebo and 
drug-treated animals on days 1, 3, 5, 7 and 10 after viral inoculation. The swabs were 
placed in 1.0 ml of tissue culture media, vortexed, and frozen at -70°C until assayed on 
sencondary rabbit kidney (RK) cells for the presence of HSV. Viral titers are expressed 
as logl0 pfu/ml  of media in which the swab was placed. For each experimental group 
of 15 animals, the mean HSV titer of the vaginal secretion specimens collected on days 
1-10 were used to calculate a mean virus t i ter-day area under the curve [16]. 

Receovery of latent HSV 

Surviving mice were killed 45-60 days after intravaginal inoculation. The lumbosa- 
cral spinal column was removed aseptically and the dorsal root ganglia were dissected 
out and removed. Eight to ten lumbosacral ganglia were recoverable from each 
mouse. The intact ganglia from each mouse were placed into a 35-mm Petri dish with a 
confluent monolayer of RK cells. The monolayers were observed for 21 days for the 
appearance of viral cytopathic effect (CPE). All virus positive cultures were confirmed 
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by plat ing 0.2 ml of superna tan t  on to  a fresh RK monolayer  and observing for typical 

HSV CPE [32]. 

Statistical analysis 

Differences in infection rates and  final morat l i ty  rates were evaluated using the 

Fisher Exact test. The in vitro sensitivity results and the areas under  the virus t i te r -day  
curves in the genital infection were compared  using the M a n n - W h i t n e y  U test. A P 

value of <0.05 was considered significant. 

Results 

Susceptibility o f  H S V  strains to A C V  in mEF and HFF cells 

The susceptibility of 4 strains each of HSV-2 and HSV-1 was determined in both 
M E F  and H F F  ceils. The mean values from two separate experiments are listed in 
Table  1. In M E F  cells both type 2 and type 1 strains were inhibi ted by approximately  
0.02 p.g/ml, whereas in H F F  cells 0.3 to 0.7 lag/ml was required for 50% inhibi t ion  
when compared  to control  cultures. The MS and  E-377 strains of HSV used in the 
animal  experiments were as susceptible to ACV as the other strains tested. 

TABLE 1 

Susceptibility of type 2 and type 1 strains of herpes simplex virus (HSV) to acyclovir in mouse 
embryo fibroblast (MEF) and human foreskin fibroblast (HFF) cells 

Virus strain 50% inhibitory levels (lag/ml + SD) a 

MEF cells HFF cells 

HSV type 2 
MS 0.04 ± 0.005 0.68 4- 0.10 
X-79 0.02 + 0.0007 0.31 + 0.06 
E-196 0.01 4- 0.002 NT b 
Heeter 0.01 + 0.0007 0.33 4- 0.05 

Mean + SEM 0.02 ± 0.01 0.44 + 0.21 
HSV type 1 

E-377 0.01 + 0.004 0.31 + 0.14 
HL-3 0.01 + 0.0007 NT 
HL-34 0.01 + 0.002 0.31 + 0.04 
Wilson 0.03 4- 0.02 0.55 4- 0.10 

Mean ~SEM 0.015±0.01 0 .39±0.14  

a Mean values from two experiments _+ 1 SD. 
b Not tested. 
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Treatment of genital HS V-2 infections of mice with A C V suspended in PEG (AC V-PEG) 

In the initial experiment,  groups o f  15 mice were inoculated intravaginally (ivg) with 
HSV-2 and treated ivg twice daily (every 12 h) for 5 days with p l acebo-PEG,  I% 
A C V - P E G  or 5% A C V - P E G  beginning 6 h after viral inoculation. The placebo-trea- 
ted group was compared  with the untreated control  group,  and the groups that 
received ACV were compared  with the placebo. When p lacebo-PEG was initiated 6 h 
after infection (Fig. 1, top), the geometric mean peak virus titer was reduced from l0 s 
p fu /ml  (area = 34.1) in the untreated control  group to 103 p fu /ml  (area 23.4, P<0.05).  
In the group given 1% A C V - P E G  the mean virus titer was reduced to 102 p fu /ml  (area 
= 17.9, P<0.05) ,  and in the group given 5% A C V - P E G  to about  10 ~'5 p fu /ml  (area = 
8.3, P<0.001).  The mortal i ty and mean day of  death (MDD)  of  mice treated with 
either 1% or 5% A C V - P E G  were also reduced significantly (Table 2, Expt. I). 

In a second experiment,  groups of  mice were inoculated ivg with HSV-2 and treated 
ivg 4 times daily (every 6 h) for 5 days with either p l acebo-PEG,  1% A C V - P E G  or 5% 
A C V - P E G  beginning 24 h after viral inoculation. There were no differences in vaginal 
virus titers or  areas under  the curve between untreated control  mice and those treated 

TREATMENT OF GENITAL HSV TYPE 2 INFECTION OF MICE WITH ACYCLOVIR (ACV) 
SUSPENDED IN POLYETHYLENE GLYCOL (PEG) 
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Fig. 1. Treatment of a genital HSV type 2 infection of mice with acyclovir (ACV) suspended in 
polyethylene glycol (PEG), twice daily (top) or 4 times daily (bottom) for 5 days. Treatment by 
the intravaginal route was initiated 6 or 24 h after infection. The mean HSV titer in vaginal 
secretions on days 1, 3, 5, 7 and 10 is indicated by triangles. 
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TABLE 2 

Effect of early treatment with acyclovir (ACV) in polythylene glycol (PEG) on the mortality of 
mice inoculated intravaginally with HSV-2 

Treatment No. infected/ No dead/ MDD 
No. inoculated (%) No. infected (%) 

Expt. no. I a 
None 14/15 93 14/14 100 9.3 
PEG ÷ 6 h 11/15 73 10/11 91 11.6 u 
1% ACV-PEG + 6 h 12/15 80 7/12 68 c 13.1 '~ 
5% ACV-PEG + 6 h 9/15 60 3/9 33 b 15.7 ~l 

Expt. no. 2 ~ 
None 10/15 67 10/10 100 11.4 
PEG + 24 h 13/15 87 13/13 100 10.2 
1% ACV- 24 h 11/15 73 8/11 73 12.6': 
5% ACV-PEG + 24 h 12/15 80 5/12 42 b 15.0 u 

Treatment with 0.1 ml of ACV-PEG administered intravaginally twice daily for 5 days. 
b P~0.01. 
c P<0,05. 
J P<0.001. 

Treatment with 0.1 ml of ACV-PEG administered intravaginally 4 times daily for 5 days. 

with p l a c e b o - P E G  (Fig. 1, bot tom).  In mice treated with 1% A C V - P E G ,  the mean 
virus titers were reduced significantly (area ----- 21.4, P = 0.05). In animals  treated with 
5% A C V - P E G ,  there was even a greater reduct ion in mean HSV titers (area = 15.9, 
P<0.01).  The effect of ACV t rea tment  on infection rates, final mortal i ty  rates and the 
M D D  of these same animals  is summarized  in Table 2, Expt. 2. There were no 
differences in final mortal i ty  or M D D  between untrea ted  and placebo-treated control  
mice. Trea tment  with 1% ACV did not alter mortal i ty  but  did increase the MDD.  In 
mice treated with 5% ACV there was a significant reduct ion in final mortal i ty  and an 
increase in the MDD.  

Effect o f  treatment with ACV-GEL on a genital HSV-2 infection of  mice 

To determine the effectiveness of ACV in another  vehicle, a vaginal GEL,  the 
p l acebo -GEL,  1% of 5% A C V - G E L  was adminis tered ivg to mice 4 times daily (every 
6 h) beginning  3 or 24 h after viral inoculat ion.  The results of  this experiment are 
shown in Fig. 2. When  p a c e b o - G E L  was init iated 3 h after infection, the mean virus 
titer was reduced from 105 p f u / m l  (area = 37.3) in the untreated control  to about  103 
p fu /ml  (area = 23.2, P<0.01).  In the group of mice given 1% A C V - G E L  the mean 
virus titer was reduced to 101 p fu /ml  (area = 8.0, P<0.05).  Trea tment  with 5% 
A C V - G E L  completely inhibi ted viral repicat ion in the genital tract of most of the 
mice (area = 1.5, P<0.01).  When  therapy was init iated 24 h after infection, a time when 
most animals  had viral titers of 103-106 p fu /ml  in vaginal secretions, there was a 
significant drop in mean viral titers to about  101 p fu /ml  in the groups treated with 
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Fig. 2. Treatment of a genital HSV type 2 infection of mice with Acyclovir (ACV) suspended in a 
vaginal gel (GEL), 4 times daily for 5 days. Treatment by the intravaginal route was initiated 3 
or 24 h after infection. The mean HSV titer in vaginal secretions on days 1, 3, 5, 7 and 10 is 
indicated by triangles. 

either I% (area = 14.1, P<0.01) or 5% (area = 13.5,P<0.01) ACV-GEL.  The effect of 
treatment on infection rate, mortality and MDD of these animals is summarized in 
Table 3. Both concentrations of ACV initiated 3 h after infection significantly decrea- 
sed the infection rate, and the 5% ACV-GEL prevented death in infected animals, 
When therapy was initiated 24 h after viral inoculation, both 1% and 4% ACV-GEL 
significantly reduced mortality and increased the MDD. 

Since both ACV preparations were effective in inhibiting HSV-2 replication in the 
genital tract of mice when administered early in the course of infection, an additional 
experiment was performed to compare directly the two preparations using the same 
treatment regimen. Groups of mice were inoculated ivg with HSV-2 and treatment 
with either placebo (PEG or GEL), 1% ACV (in PEG or GEL), or 5% ACV (in PEG 
or GEL) 4 times daily for 5 days was initiated 24 h after viral inoculation. In mice 
treated with either preparation of 1% or 5% ACV, there were no significant diffe- 
rences in vaginal virus titers between the PEG or GEL formulations. All 4 groups were 
significantly different from their respective placebo-treated controls (data not presen- 
ted). 

Since both preparations appeared to be equally effective in inhibiting HSV replica- 
tion in the genital tract and the PEG preparation had greater shelf stability the 
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TABLE 3 

Effect of early treatment with acyclovir (ACV) suspended in vaginal gel (GEL) on the mortality 
of mice inoculated intravaginally with HSV-2 

Treatment ~ No. infected/ No dead/  MDD 
No. inoculated (%) No. infected (%) 

None 15/15 100 14/15 93 9.6 
GEL + 3 h 12/15 80 10/12 83 11.3 
1% ACV-GEL + 3 h 6/15 408 6/6 100 13.2 c 
5% ACV-GEL + 3 h 3/15 200 0/3 0 - 
GEL + 24 h 13/15 87 13/13 100 9.1 
1% ACV-GEL + 24 h 12/15 80 7/12 58 c 13.38 
5% ACV-GEL + 24 . 12/15 80 4/12 33 d 15.0 b 

Treatment with 0.1 ml of ACV-GEL administered intravaginally 4 times daily for 5 days. 
8 P~0.01. 
c P<O.05. 
a P,CO.O01. 

A C V - P E G  was selected as the fo rmula t ion  to be used in subsequent  an imal  studies 
and clinical  trials.  The p lacebo  effect seen with bo th  p repa ra t i ons  in the previous  
exper iments  is thought  to be due to mechanica l  interference with infection,  ra ther  than  
an ant iv i ra l  effect since it was observed  only when t rea tment  was in i t ia ted  at 3 or  6 h 
pos t  infection.  

Effect of late therapy with ACV-PEG on a genital HSV type 2 infection of mice 

Since t r ea tment  in i t ia ted  3, 6 or  24 h after infection was highly effective in reducing  
virus titers in the vaginal  t rac t  of  mice, the next exper iment  was designed to de te rmine  
the effect of  t r ea tment  in i t ia ted  la ter  dur ing  the course of  infection.  G r o u p s  of  an imals  
were inocu la ted  with HSV-2  and t r ea tment  with 5% A C V - P E G  was in i t ia ted  24, 48 or  
72 h af ter  infection.  The effect of  the rapy  on vaginal  virus titers is shown in Fig. 3. If  
the values for  the entire a rea  under  the curve are used in the analysis  6p), only 
t rea tment  begun at 24 h had  a s ignif icant  effect, however ,  when only the po r t i on  of  the 
curve after  the onset  of  the rapy  is ut i l ized (p'), then t r ea tment  in i t ia ted  at bo th  48 h and 
72 h was also effective. The effect of  t r ea tment  on final mor ta l i ty  and  M D D  is l isted in 
Table  4. Due  to the low infection rates,  s ignif icant  p ro tec t ion  could  be de mons t r a t e d  
only in the group  that  received t r ea tment  beginning  24 h af ter  infection.  It is poss ible  
that  with larger  numbers ,  s ignif icant  p ro tec t ion  with later could  be obta ined .  

Treatment of genital HSV-1 infection of mice with ACV-PEG 

Since p r imary  genital  HSV infect ions in humans  can also be due to type 1 strains 
and recurrent  herpes labial is  is a lmos t  a lways caused by HSV-1,  the next exper iment  
was designed to de te rmine  the effectiveness of  A C V  in the t rea tment  of  a genital  
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Fig. 3. Treatment of  a genital HSV type 2 infection of  mice with Acyclovir (ACV) suspended in 
polyethylene glycol (PEG), 4 times daily for 5 days. Treatment  by the intravaginal route was 
initiated 24, 28 or 72 h after infection. The mean HSV titer in vaginal secretions on days 1,3, 5, 7 
and 10 is indicated by triangles. 

TABLE 4 

Effect of late treatment with 5% Acyclovir (ACV) in polyethylene glycol (PEG) on the mortality 
of mice inoculated intravaginally with HSV-2 

Treatment a No. infected/  No dead /  M D D  
No. inoculated (%) No. infected (%) 

None 7/15 47 6/7 86 10.3 
PEG + 24 h 6/15 40 5/6 83 11.0 
A C V - P E G  + 24 h 7/15 47 1/7 14 b 11.0 
A C V - P E G  + 48 h 6/15 40 2/6 
A C V - P E G  + 72 h 7/15 47 2/7 29 10.0 

a Treatment with 0.1 ml of  5% A C V - P E G  administered intravaginally 4 times daily for 5 
days. 

b P~0.05. 
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Fig. 4. Treatment of a genital HSV type 1 infection of mice with Acyclovir (ACV)suspended in 
polyethylene glycol (PEG), 4 times daily for 5 days. Treatment by the intravaginal route was 
initiated 24, 48 or 72 h after infection. The mean HSV titer on days 1, 3, 5, 7 and 10 is indicated 
by the triangles. 

HSV-1 infect ion of  mice. The effect of  t r ea tment  with 5% A C V - P E G  on H S V - I  
repl ica t ion  in the geni tal  t rac t  when begun 24, 48 or  72 h after  infect ion is shown in Fig. 
4. Analys is  of  the curve f rom the t ime of  in i t ia t ion  of  the rapy  (p') indica ted  that  
t r ea tment  begun at all 3 t imes effectively reduced  vaginal  virus titers.  The type 1 s train 
of  HSV used in these studies is relat ively non- le tha l  when inocula ted  in t ravagina l ly  so 
an effect on mor ta l i t y  could  not  be de te rmined .  

Effect of  treatment with A C V  on the establishment of  latent infection 

To de termine  the effect of  A C V  t rea tment  on the es tab l i shment  of  HSV latency in 
sacral  ganglia ,  surviving animals  f rom some of  the previous  exper iments  were sacrifi- 
ced, the dorsa l  roo t  gangl ia  removed  and  tested for  the presence of  latent  HSV. The 
results f rom these exper iments  are in Table  5. Due  to the high mor ta l i ty  rate in some 
groups  and  the low infection rate  due to early A C V  t rea tment  in others ,  there were few 
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infected animals available for examiniation. Treatment with 5% ACV beginning 3 h 
after infection appeared to prevent the establishment of latency, however, if therapy 
with either 1% of 5% ACV in GEL or PEG was delayed until 24 h after infection, a 
time when virus is already in the peripheral nerves, there was no alteration in the 
number  of mice with latent HSV infection. 

Discussion 

The HSV-2 and HSV-I strains tested were equally sensitive to the action of ACV in 
MEF and H F F  cells. Similar results have been reported by others [33, 6]. In MEF cells 
the mean inhibitory level for ACV was 0.02 lag/ml, whereas in human cells 0.4 tag/ml 
was required. The levels required in human cells are similar to those reported by 
Schaeffer et al. [33], Crumpacker  et al. [5] and De Clercq [7]. In other studies not 
presented here, the mean inhibitory level of ACV for inhibition of HSV strains in 
rabbit and guinea pig cells was similar to that observed in human cells (unpubl. obs.). 
These data and those reported by De Clercq [7] indicate that ACV is about  100-fold 
more active against HSV in MEF cells than in cells from other species. 

In the HSV-2 genital infection of mice, ACV treatment initiated 3 h after infection 
reduced significantly the number of animals that became infected. When treatment 
with ACV was initiated 6 h or later post infection there was no effect on infection rates. 
Mortality of infected animals was significantly reduced when treatment was begun as 
late as 24 h after infection. In all experiments 5% ACV was more effective in reducing 
final mortality than was 1% ACV. Therapy with either 1% or 5% ACV was highly 
effective in reducing viral replication in the genital tract when initiated at 3, 6 or 24 h. 
Again 5% ACV appeared to be more effective than the 1% preparations. Additionally, 
treatment with 5% ACV significantly altered vaginal virus titers when begun as late as 
72 h after HSV-2 inoculation. In mice infected ivg with HSV-I ,  5% ACV initiated as 
late as 72 h after inoculation also effectively reduced viral replication in the genital 
tract. 

In comparisons with other antivirals tested in this model infection in our laborato- 
ry, SCV appears to be the most active. Topical application of ara-A, ara-AMP [ 15] 
iododeoxyuridine (unpubl. results) and 2'-deoxy-D-glucose [18] has failed to alter 
vaginal viral titers in this model. PAA and PFA applied topically are highly effective 
in reducing viral replication in the vaginal tract if treatment is initiated by 24 h after 
infection [15-17]. Some inhibition of viral replication and more rapid clearance of 
virus from the genital tract was observed with prophylactic or early treatment using 
murine exogenous interferon or interferon inducers [24]. 

In a number of  other experimental HSV infections, investigators have reported 
results similar to those obtained in our studies. In HSV- 1 infections of rabbit eyes, 
topical therapy with 3% ACV initiated 3 days after viral inoculation was highly 
effective in reducing the severity of keratitis and irritis [2, 13, 30, 33, 38]. When mice 
were inoculated with HSV-1 or HSV-2 in the orofacial or lumbosacral area, topical 
treatment with 5% initiated 24-48 h after infection also effectively inhibited the 
development of skin lesions [19, 27, 28]. In guinea pig skin infected with HSV-1, 
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topical therapy with 1-5% ACV was effective in reducing the severity of  lesions when 
treatment was begun 1-3 days after infection [29, 33]. 

In our experiments, topical treatment with ACV initiated 3 h, but not 24 h, after 
HSV-2 inoculation prevented the establishment of  latent HSV infection in the few 
dorsal root ganglia tested. Similar results with topical treatment using ACV has also 
been reported by other investigators in their model systems [10, 19, 20, 27, 28, 31, 38]. 
This suggests that, between 3 and 24 h after viral challenge, HSV enters peripheral 
nerve endings, and is transported up the nerves to sensory ganglia, and that this aspect 
of the viral infection is not amenable to topical antiviral therapy. 

The results from our studies and those of others suggest that topical therapy with 
ACV may be effective in human mucocutaneous HSV infections by modifying the 
severity of  these lesions. In patients with initial genital herpes that were treated 
topically with ACV, the mean duration of viral shedding from lesions, mean duration 
of pain or itching and mean time to healing were reduced significantly compared with 
placebo-recipients [3, 4]. In two clinical trials in patients with recurrent herpes 
genitalis or labialis, topical therapy with ACV reduced excretion of virus from lesions, 
but did not result in a substantial beneficial clinical effect [3, 37]. It may be that 
therapy in these studies was initiated too late in the course of the recurrent infection to 
alter lesion severity [35]. Further clincal studies are presently underway to determine 
the effect of earlier topical treatment and the use of  sustemic ACV mucocutaneous 
HSV infections. The results in the murine model of  genital herpes indicate that ACV is 
the most active topical antiviral tested to date in our laboratory. The data demonstra- 
ting that topical ACV also may provide some benefit in the treatment of  initial genital 
herpes in humans, further substantiates the predictability of  this experimental infec- 
tion. 
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