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Abstract
An attenuated recombinant herpes simplex virus type 2 (HSV-2), designated as AD472, was
constructed by deleting both copies of the γ134.5 gene, UL55-56, UL43.5, and the US10–12 region
from HSV-2 strain G. This virus was engineered to be a safe and effective live attenuated HSV-2
vaccine and was tested in the guinea pig model of genital herpes to evaluate its ability to protect from
disease upon challenge with the wild type (wt) virus, HSV-2 (G). AD472 administered
intramuscularly did not prevent infection or virus replication in the vaginal tract, but did reduce both
lesion development and severity in a dose-dependent manner in guinea pigs challenged with the wt
virus. Frequency of reactivation from latency was low compared with that of the parent virus, HSV-2
(G). Immunization with AD472 at doses of 1 × 105 PFU generally precluded colonization of the
ganglia or establishment of latency by the challenge virus. Results presented here support the concept
of a rationally engineered live attenuated vaccine for the prevention of the genital disease associated
with infection by HSV-2.
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1. Introduction
The incidence of HSV-2 infections has increased continuously despite two decades of
heightened public awareness of sexually transmitted diseases and the availability of effective
antiviral treatments for HSV infections [10]. In untreated individuals, transmission is
associated with recurrent infection and can occur in the presence or absence of symptoms and
is one of the many contributing factors responsible for the spread of this disease in the
population [25]. Prophylaxis with antiviral drugs, such as valacyclovir and famciclovir are
effective in reducing the recurrence of genital herpes infections [19]; however, virus shedding
and transmission to sexual partners can still occur during therapy, albeit at a reduced rate [8].
Although these drugs are useful in the treatment of primary disease and prevention of recurrent
infections [25], they are not well suited to reduce the incidence of severe neonatal herpes
infections that occur in approximately 1500 infants per year [14]. Precautionary cesarean
section has been shown to reduce the transmission of the virus to neonates [2], but it is estimated
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that 1580 excess cesarean births are performed for every poor neonatal outcome and the
procedure carries the risk of increased maternal mortality [14].

Vaccination should reduce viral replication during primary infection and could theoretically
reduce the incidence and severity of primary and recurrent infections. Reduced viral load in
vaccinated individuals may also reduce transmission as has been observed previously with
antiviral drugs [8]. Indeed, studies reviewed recently by Stanberry et al. suggest that prior
exposure to HSV-1 may provide some protection from acquisition of genital HSV-2 infection
and limits the severity of the disease as compared to HSV-1 naive individuals [21]. A similar
effect was observed in HSV-2 seropositive individuals in that reinfection by a second strain of
HSV-2 is infrequent [7]. The fact that HSV-2 seropositive women are at reduced risk for
transmitting this virus to their infants supports the notion that vaccination could provide
protection against neonatal herpesvirus infections [2].

Several strategies for vaccination against HSV-2 infection are being developed or are in clinical
trials, but none have yet been approved. Among the strategies currently under development
are vaccination with DNA, peptides, engineered subunits, inactivated virus, replication-
defective viruses and replication-competent live attenuated viruses [15]. Vaccination with
plasmids expressing gD and gB was previously shown to afford some protection from challenge
with the wt virus in the mouse model of HSV-2 infection [9]. However, most of the clinical
experience with HSV-2 vaccines has been with recombinant subunit vaccines consisting of
one or both of the major HSV-2 surface glycoproteins (gB2 and gD2) formulated with adjuvant
to increase their immunogenicity. While the subunit vaccine regimens proved to be
immunogenic and generated high-titered neutralizing antibodies, a clinical trial using this
approach vaccine was unable to demonstrate protection against acquisition ofHSV-2 infection
suggesting that a neutralizing antibody response is insufficient to prevent infection with this
virus [6]. Recent results with an engineered subunit vaccine and novel adjuvant has met with
some success in clinical trials and appeared to be protective against clinically apparent disease
in seronegative women, but appeared to be ineffective in men [23].

The precise nature of immunological responses that could be protective in a primary infection
are not well understood; however, a live attenuated vaccine closely mimics natural viral
infection and should elicit a broad and robust immune response. Live viral vaccines offer
distinct advantages over other vaccine strategies since they provide a biologically appropriate
context to deliver viral antigens to the immune system to access innate immunity and to
generate both a cellular and humoral immune response. Thus, the immunity induced by such
a virus might afford the same protection against superinfection as that observed in seropositive
individuals. This strategy proved to be successful in a closely related herpesvirus, varicella
zoster virus, and a live attenuated vaccine is currently in widespread use [16].

Previous studies with a live attenuated HSV-1-based recombinant virus vaccine, R7020,
demonstrated that it was safe and well tolerated in guinea pigs, but data from a subsequent
clinical trial suggested that this vaccine virus was likely overattenuated [3,18]. A second-
generation live attenuated vaccine, RAV 9395, was designed to delete a similar subset of viral
genes without debilitating the replication of the virus to the degree observed with R7020, and
also proved to be both safe and effective in the guinea pig model of genital herpes [20]. In this
report, we describe a rationally designed live attenuated HSV-2 viral vaccine that is similar in
concept to RAV 9395 that was described in a previous report and proved to be both safe and
effective in preclinical studies [20].

RAV 9395 contained deletions of both copies of γ134.5 and exhibited a phenotype of marked
neuroattenuation. Previous reports have described the partial reversion of the neuroattenuated
phenotype associated with γ134.5 mutations through the inappropriate temporal expression of
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the US11 gene product [4,11], and the deletion of this region in AD472 was predicted to
improve the stability of the vaccine candidates. The new vaccine candidate described in this
report, AD472, contains deletions in the γ134.5 gene, UL55-56, UL43.5, and the US10–12
region and was engineered to add an additional level of safety by increasing the genetic and
phenotypic stability of this virus. AD472 replicates to high titers in cell substrates suitable for
manufacturing live vaccines, and is both genetically and phenotypically stable. In this report,
we describe results in the guinea pig model of genital herpes. The fact that guinea pigs develop
external genital lesions that can be scored according to their severity, and exhibit recurrent
infections in addition to vaginal virus replication makes this an attractive model to assess the
efficacy of vaccine candidates. This model is the standard for assessing efficacy of vaccines
for genital herpes, notwithstanding the lack of immunological reagents to assess immune
responses in this species. Parameters for determining efficacy included induction of
neutralizing antibody, infection rates, virus replication in the vaginal tract, lesion development
and severity, and virus replication in external genital lesions.

2. Materials and methods
2.1. Construction of recombinant viruses

AD472 was constructed from a set of six overlapping cosmid clones that were co-transfected
in vero cells to produce infectious virus. Cosmids 9394.54 and 9394.67 were derived from
RAV 9394, the tk− predecessor of RAV 9395 and were used to reproduce the same γ134.5 and
UL55-56 deletions as described inRAV9395 [20]. Cosmid clone scpt43.5was used to delete
UL43.5 via a 7.3 kb deletion and cosmid AD467 was used to delete the US10–12 region in the
final virus. Remaining wild type (wt) viral sequences were supplied by cosmids GK5 and
GK22. The virus progeny from the cotransfection were plaque-purified and three independent
virus stocks, AD468, AD471 and AD472 were produced. Viral DNA was purified from each
of these isolates and transfected into MRC-5 cells to produce the stocks of virus used in these
studies.

2.2. Phenotypic stability
The phenotypic stability of three independently derived isolates of the vaccine virus was
examined by the serial passage in the central nervous system (CNS) of mice. For each isolate,
a group of 10 4-week-old male BALB/c mice were inoculated intracranially with
approximately 1 × 105 PFU of the vaccine virus. At 72 h post-infection, the animals were
euthanized and their brains excised and homogenized. Virus present in pooled brain
homogenates was amplified in vero cells, and used to infect the next set of animals. A total of
nine serial passages were performed, and the LD50 of the virus stocks was determined at
passage 1, 6, and 9 in 4-week-old male BALB/c mice. A standard t-test was used to determine
the significance of the LD50 data and p-values of ≤0.05 was considered to be statistically
significant.

2.3. Guinea pig pathogenicity studies
Three groups of 15 Hartley guinea pigs (Charles River Labs) were inoculated intravaginally
with swabs immersed in three concentrations of AD472 to evaluate the pathogenicity of the
vaccine candidate. Two groups of 15 guinea pigs were inoculated intravaginally with two
concentrations of HSV-2 (G) for comparison. Animals were observed daily for signs of
systemic viral disease, lesions were scored for severity [12,22], and vaginal samples were taken
on days 1, 3, 5, 7, and 10 to quantify viral replication. External genital lesions were swabbed
on days 5, 6, 7, 8, 9, and 10. All swabs were placed in tubes containing 2.0 ml of media,
vortexed, and frozen at −70 °C until titrated for HSV. When all the samples were collected,
they were thawed, diluted serially and viral titers were determined in primary rabbit kidney
cells [13] using a microtiter cytopathic effect assay. The presence or absence of lesions and
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severity of lesions was assessed and recorded daily on Days 1–21 post-inoculation. Dorsal
lumbosacral ganglia samples from animals infected with the vaccine virus were collected from
two animals per group on Day 5 post-inoculation and three animals per group on Day 10 post-
inoculation to determine the presence of infectious virus in the ganglia. Significant mortality
was observed in animals infected with HSV-2 (G), so ganglia were harvested from one animal
per group on Days 5 and 10. Half of the surviving guinea pigs were anesthetized for collection
of blood via cardiac puncture for determination of neutralizing antibody titers on Day 28 post-
inoculation. The remaining animals were observed for recurrent lesions through Day 56.
Guinea pigs were then anesthetized for a final blood collection and euthanasia.

2.4. Challenge studies
Six groups of 15 guinea pigs were inoculated intramuscularly with either cell culture media,
or AD472 at 1 × 103 or 1 × 105 PFU. Twenty-two days post-immunization, guinea pigs were
anesthetized for collection of blood samples via cardiac puncture. Animals were challenged
with either 1 × 106 or 5 × 104 PFU/ml HSV-2 (G) on Day 28 by the intravaginal route. Each
animal was examined daily, lesions were scored for severity and samples were taken to assess
the replication of the challenge virus. Dorsal lumbosacral ganglia samples were collected from
five infected animals per group on Days 34–38 post-inoculation to determine the presence of
virus in the ganglia by co-cultivation on primary rabbit kidney fibroblasts. Terminal blood
collections were performed via cardiac puncture prior to euthanasia and retrieval of ganglia.
All remaining guinea pigs were monitored for lesions, and vaginal swabs were collected twice
weekly until the end of the study (Day 60 post-viral inoculation). At euthanasia, a final blood
sample was obtained from each animal for neutralizing antibody determination.

2.5. Determination of neutralizing antibody titers
To determine antibody levels, animals were bled under anesthesia (ketamine–xylazine) via a
cardiac puncture on Days 28 and 56, post-viral inoculation. Blood was allowed to clot,
centrifuged, and the serum frozen at −20 °C. Neutralizing antibody titers were determined by
a plaque reduction assay in six-well plates. Briefly, 40–60 PFU of HSV-2 (G) were placed in
a tube, dilutions of sera were added without the addition of exogenous complement, and the
final mixture was incubated for 60 min at 37 °C. The mixtures were then assayed for remaining
infectious virus in duplicate on monolayers of primary rabbit kidney cells and 50% endpoint
neutralizing titers were calculated as the geometric mean of the groups as well as the standard
deviation.

2.6. Statistical evaluation
To determine replication characteristics of the vaccine virus, animals given AD472 were
compared to the group of HSV-2 (G)-infected guinea pigs. In the efficacy study, infection rates,
peak virus titers, virus titer–day areas under the curves (AUC), peak lesion scores and lesion
score–day AUC between vaccinated and unvaccinated animals were compared using the
Mann–Whitney U-Rank Sum Test and p-values of 0.05 or less were considered to be
statistically significant.

3. Results
3.1. Construction of recombinant viruses and their replication characteristics

AD472 is similar in many respects to RAV 9395; however, additional mutations were
engineered into the genome that were specifically designed to improve the safety profile of
this vaccine candidate by increasing its phenotypic stability. This virus was constructed from
a set of six overlapping cosmid clones and its predicted genomic structure (Fig. 1) was
confirmed by restriction fragment analysis of viral DNA and the virus appeared to be stable
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following five serial passages in cell culture (data not shown). Virion DNAs purified from each
of these master virus stocks were transfected into MRC-5 cells and amplified in these cells to
produce the working virus stocks used in studies presented here. AD472 replicated well in
primary human fibroblast cells and achieved titers deemed suitable for manufacture in this cell
substrate. This virus yielded titers of approximately 106 PFU/ml, which represented a 10-fold
reduction in replication efficiency than that observed previously with RAV 9395.

3.2. Phenotypic stability
To confirm that these engineered deletions conferred the desired phenotypic stability to the
recombinant viruses, three separate isolates were serially passaged nine times through the CNS
of mice and LD50 values were ascertained following passage 1, 6, and 9 (Fig. 2). Each of the
independent isolates examined remained highly attenuated in the CNS even after nine serial
passages and the LD50 for each isolate was not statistically different from unpassaged virus.
These results suggest that this specific set of engineered mutations conferred both attenuation
as well as phenotypic stability on each of the AD-viruses and AD472 was chosen for further
evaluation.

3.3. Replication, attenuation, and immunogenicity in the guinea pig model
The guinea pig model of genital HSV-2 infection was used to confirm the attenuated nature of
the vaccine candidate and to establish the replication characteristics in an established model
of HSV-2 infection [12,22]. Animals inoculated by means of Dacron swabs immersed in a
solution containing 5 × 105 PFU/ml of AD472 did not develop genital lesions and shed very
low levels of virus, predominantly during the first few days after inoculation (Fig. 3). In
contrast, animals inoculated with 5 × 105 PFU/ml of HSV-2 (G), all developed lesions and
high titers of virus were shed for at least a week following infection. In the guinea pig model,
primary lesions typically resolve by Day 21; however, lesions resulting from inoculation with
this high dose of HSV-2 (G) were more severe and persisted in many animals at this point in
time. Nevertheless, recurrent lesions were observed in the subset of animals that had resolved
the primary infection with the wt virus (data not shown). Essentially, no lesions were observed
in animals inoculated with AD472 throughout the study and no recurrences were observed in
any animals vaccinated with this virus. The large differences in lesion severity and virus
replication between animals inoculated with AD472 or HSV-2 (G) confirmed that the vaccine
virus is highly attenuated in this model and does not appear to cause any adverse reactions.

Dorsal root ganglia were obtained from animals in each group at 5 and 10 days post-infection
to assess the ability of the viruses to establish an acute infection of the ganglia innervating the
infected tissue. No virus was detected in the ganglia of the 15 animals infected with AD472,
whereas ganglia from two of the four animals infected with wt virus yielded infectious virus
(data not shown). Thus, AD472 does not appear to replicate well enough in the vaginal tract
to initiate an infection of the peripheral neurons with spread to the ganglia and has a greatly
reduced capacity to replicate or establish latency in these ganglia, which is similar to results
reported previously for RAV 9395 [20].

Immunogenicity of AD472 in this model was assayed by measuring neutralizing antibody titers
from animals infected intravaginally with either AD472 or wt virus. Infection with either 5 ×
105 or 1 × 106 PFU/ml HSV-2 (G) elicited a strong neutralizing antibody response by 28 days
post-infection and titers exceeded 3.4 (log10) by day 56 of the infection (Table 1). Animals
inoculated with either 5 × 103 or 5 × 105 PFU/ml of AD472 developed detectable neutralizing
titers by 28 days after infection and generated log10 titers of only 1.1 and 2.0, respectively, by
Day 56 of the infection. A lower inoculum of 5 × 103 PFU/ml did not typically induce detectable
neutralizing titers. In general, the titers elicited by AD472 were considerably lower than that
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induced by infection with the wt virus, which was expected given the limited replication
observed in this model.

3.4. Protection from challenge with wt virus
The effectiveness of this vaccine was evaluated in a challenge experiment with lesion
development and virus replication as primary endpoints. In the protection study, two challenge
doses were used; either a lower dose (5 × 104 PFU/ml) or a higher dose (1 × 106 PFU/ml) were
used to challenge animals that received intramuscular injection with 1 × 103 or 1 × 105 PFU
of AD472 28 days prior to challenge. Animals immunized intramuscularly with 1 × 105 PFU
of AD472 developed neutralizing antibodies by 28 days after infection, and titers were
indistinguishable from those elicited by intravaginal inoculation with the same quantity of this
virus and evaluated at this same interval (Table 1). Thus, for AD472, both routes of
administration were sufficient to induce the production of neutralizing antibodies and suggest
that the animals had developed some humoral immunity prior to challenge.

Despite measurable neutralizing antibody titers, none of the groups had significant reductions
in the virus titer–day AUC or the mean peak virus titer (Table 2). Immunized animals were,
however, protected from disease. Guinea pigs that were immunized with either 1 × 105 or 1 ×
103 PFU of AD472 and challenged with 5 × 104 PFU/ml of wt virus had a significant reduction
in the lesion–day area under the curve (AUC) (p < 0.001), as well as mean peak lesion scores
(p < 0.01) (Table 3). At the higher challenge dose of 1 × 106 PFU/ml, vaccination with 1 ×
105 PFU of the vaccine virus also significantly reduced the lesion–day AUC (p < 0.001) and
mean peak lesion scores (p < 0.05). However, vaccination with only 1 × 103 PFU of AD472
was not effective against the high-challenge dose.

Recurrence rates were low in all groups (data not shown). The control groups, which received
HSV-2 (G) without immunization, had rates of 11.1 and 0% for the 5 × 104 and 1 × 106 PFU/
ml challenge groups, respectively. Recurrence rates for animals receiving the higher challenge
dose of 1 × 106 PFU/ml and immunized with 1 × 103 and 1 × 105 PFU AD472 were 18 and
15%, respectively, while animals receiving the lower challenge dose of 5 × 104 PFU/ml had
recurrence rates of 7.1 and 6.6%, respectively. Recurrent infections in all animals were minor
in severity and no statistically significant differences were observed among the groups (data
not shown).

Latent virus was recovered from 60 and 80% of unvaccinated animals challenged with HSV-2
(G) at the high-and low-challenge doses, respectively (Table 4). No latent virus was detected
in any of the animals vaccinated with 1 × 105 PFU of AD472 at the lower challenge dose and
represented a significant reduction compared to unvaccinated controls (p < 0.05). There were
no significant reductions in latent virus recovery in other groups of vaccinated animals.

4. Discussion
The purpose of these studies was to describe the rationale and construction of a live attenuated
vaccine candidate, AD472 that was designed specifically as a vaccine for HSV-2 and to
evaluate its safety, immunogenicity, and efficacy in an animal model of genital herpes. The
genetic characteristics of this virus are similar to that described previously for RAV 9395
[20], but carries additional genetic modifications designed to improve the safety profile of the
virus by reducing the potential for phenotypic reversion. The deletion of γ134.5 in both these
viruses is perhaps the most important mutation that contributes to its safety profile.
Recombinant viruses that are unable to express ICP34.5 are incapable of replicating in the CNS
of mice following direct cerebral inoculation [5,24]. Subsequent studies demonstrated that the
phenotype of low neurovirulence in other γ134.5 deletion viruses could be reverted through
altered expression kinetics of the US11 gene [4]. Thus, the deletion of both US11 as well as
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γ134.5 would be predicted to possess a low reversion rate by eliminating this mechanism of
reversion and experiments presented here appear to support that hypothesis. The constellation
of mutations in AD472 clearly attenuates the replication of the virus in both the mouse and
guinea pig. The low neurovirulence phenotype also appears to be stable even upon serial
passage through the CNS of susceptible mice. The capacity to produce low neurovirulence and
maintain genetic stability are essential characteristics for any live attenuated HSV-2 vaccine
and represent a significant improvement over previous generations of live attenuated HSV
vaccine candidates.

The intravaginal inoculation of young guinea pigs with HSV-2 results in a predictable course
of primary disease characterized by replication in the genital tract followed by the development
of external vesicular lesions that proceed to lesions or ulcers. Animals typically shed high titers
of virus during the initial few days of infection, which wane and resolve within the first week
to 10 days. External genital lesions appear approximately 4 days following inoculation and
peak with a varying level of severity around day 10 and resolve after 18–20 days post-infection.
Recurrent disease can also occur in animals following the resolution of the primary infection
and is characterized by the appearance of mild external vesicular genital lesions that resolve
in 1–2 days, but can later recur [12,22]. Animals inoculated with AD472 did not follow this
typical course of infection. Infection with 5 × 105 PFU/ml of this virus resulted in little or no
virus replication in the vaginal tract and essentially no lesions resulted from the infection. This
level of attenuation is similar to that described previously with both R7020 as well as RAV
9395 and suggests that this virus would be highly attenuated in humans as well [18,20]. The
potential for AD472 to establish a latent infection also appears to be greatly reduced since the
replication of this virus in the vaginal tract was so low that no virus was detected in any ganglia
from animals infected with this virus at Day 5 of the infection, whereas virus was isolated from
ganglia obtained from both animals infected with HSV-2 (G) at the same period of time.
Previous results with RAV 9395 suggested that the establishment of latent infections was
inefficient compared to wt virus and is consistent with the results with AD472.

The challenge studies presented here used two different concentrations of AD472 and two
different challenge doses to help determine the degree of protection afforded by different doses
of the vaccine virus. Intramuscular injection of 1 × 103 PFU of the vaccine virus did not elicit
a measurable neutralizing antibody response in most of the immunized animals by 28 days
after infection; however, the vaccine was still capable of protecting animals from disease at
the lower challenge dose of 5 × 104 PFU/ml as measured by the statistically significant
reduction in both the mean peak lesion score as well as the lesion–day AUC (Table 3). When
the challenge dose was increased by 20-fold (1 × 106 PFU/ml), no significant protection was
observed. Intramuscular injection of 105 PFU of AD472 improved the efficacy of the vaccine
and statistically significant protection was observed at both the low- and high-challenge doses
of wt virus. The induction of measurable neutralizing antibody titers clearly is not required to
confer protection in this model and cellular-mediated immunity likely contributes to the
protective immune response. However, the appearance of neutralizing antibody at the higher
vaccine dose might be an indicator of a threshold level of vaccine replication required to
establish a robust immune response that is protective even at high-challenge doses. The fact
that the higher dose of vaccine could reduce the establishment of latency as observed in the
animals receiving the low-challenge dose could also be interpreted as a result of a superior
immune response.

AD472 is replication competent and presents a full complement of viral proteins to the immune
system with the exception of the genes that were deleted in an attempt to confer the desired
characteristics to its phenotype. This vaccine is immunogenic, phenotypically and
genotypically stable and is capable of replicating to sufficiently high titers in primary human
fibroblast cells (an approvable cell substrate) that indicates feasibility of manufacture. In
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general, live attenuated vaccines have the greatest potential to protect animals from infection
and disease. This vaccine did protect guinea pigs from disease, yet was unable to protect them
from infection. This effect was reported previously in a guinea pig challenge study for RAV
9395 and was also expected for AD472, since it is so closely related to RAV 9395 [20]. AD472
replicates well in vitro, but little replication could be documented in the guinea pig model and
it is possible that the level of replication is insufficient to elicit mucosal immune response that
is capable of protecting animals from subsequent infection. The additional mutations in
UL55-56, UL43.5, and the US10–12 region that confer phenotypic stability may also be
responsible for the poor replication in vivo. Increasing the dose of the vaccine might improve
the poor replication characteristics of this virus in vivo and might result in a superior immune
response. A different strategy using replication defective viruses has also been examined in an
animal model similar to that described here [1,17]. These viruses are likely to be safer than
live attenuated vaccines because they are incapable of producing infectious virus in the host.
Vaccination with these defective viruses did not protect guinea pigs from infection, but did
protect them from disease upon challenge with wt virus, but required higher doses of the vaccine
virus (106–107 PFU) and two vaccinations were required to afford a high degree of protection.
Although these vaccines are safer than live attenuated vaccines, they may not be capable of
generating a robust and durable immune response and the high doses of virus required might
make them difficult to manufacture. Subunit vaccines should be safer than either of these
strategies but have met with mixed results in human clinical trials [6,23]. These vaccines
typically generate neutralizing antibody titers, but this alone is likely insufficient to confer a
high degree of protection [6]. Indeed, results presented here argue that a neutralizing antibody
response is not required to protect animals from disease and cellular-mediated immunity clearly
plays an important role. The long-term effects of the adjuvants required to produce the desired
immune responses with the subunit approach are unknown and represent a significant hurdle
in the development of this strategy.

Live attenuated viral vaccines have proven to generate protective and durable immunity to
many virus diseases. The presentation of viral antigens in the right biological context might be
important for the generation of an appropriate immune response. The results presented here
suggest that the development of a live attenuated vaccine for HSV-2, such as AD472, is an
effective strategy and warrants further investigation.
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Fig. 1.
The genomic structure of AD472 and RAV 9395 used in this study. Line 1 represents the
genomic structure of HSV-2 in the prototypic orientation. Lines 2 and 3 represent the genomes
of RAV 9395 and AD472, respectively, with specific deletions as shown.
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Fig. 2.
Relative neurovirulence of virus isolates upon serial passage in the CNS of mice. The LD50 of
RAV9395, AD468, AD471, and AD472 is shown following the number of serial passages
through the CNS of mice indicated on the bottom axis.
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Fig. 3.
Pathogenesis of AD472 in guinea pigs following intravaginal inoculation. The top panel depicts
the titers of shed virus for AD472 and wt virus following inoculation with the titers shown.
The bottom panel represents lesion severity for the same viruses over time.
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Table 4
Rates of reactivation from dorsal lumbosacral ganglia for vaccinated and unvaccinated guinea pigs challenged with
HSV-2 (G)

Vaccine, dosea Challengeb No. positive/cultured Percent positive Mean days post-
cocultivation to

CPE

Media only l × 106 3/5 60 9.33

AD472, 1 × 103 1 × 106 3/5 60 9.67

AD472, 1 × 105 l × 106 1/5 20 10.00

Media only 5 × 104 4/5 80 11.75

AD472, 1 × 103 5 × 104 1/5 20 9.00

AD472, 1 × I05 5 × 104 0/5c 0 –

a
Vaccine virus was delivered i.m. in 0.2 ml doses on Day 0 at the dose shown in units of PFU.

b
Animals were challenged i.vag. with HSV-2 (G) on Day 28 at the dose shown in units of PFU/ml.

c
Significant (p < 0.05) when compared to the appropriate control.
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