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Abstract
Introduction: Herpes Simplex Virus has become a growing problem worldwide and in the United States. A
vaccine using an attenuated strain of HSV-2 that is genetically deleted in the gene for gD, HSV-2 ∆gD, has been
shown to invoke an immune response in the murine disease model. Another strain, HSV-2 dl5-29, is defective for
replication in human cells and has been shown to provide partial protection. The objective of this study was to
determine why protective immunity is induced by HSV-2 ∆gD but not by wild type HSV-2 or HSVdl5-29.
Methods: The cellular anti-inflammatory response and apoptosis of human keratinocytes in vitro, a primary target
of virus replication were quantified, following multiple time points post-infection. Secretion levels of
inflammatory proteins were quantified by multiplex bead array, and virus-induced cellular death was quantified
by the release of lactate dehydrogenase (LDH) following HSV-2 ∆gD infection as compared to wild type and dl5-
29 virus strains.
Results: The data demonstrated that HSV-2 ∆gD induces increased late production of monocyte chemoattractants
and far less cellular death. HSV-2 dl5-29 proved to induce increased levels of proinflammatory cytokines and a
higher level of cytotoxicity than even the wild strain of the virus.
Conclusions: HSV-2 ∆gD and HSV-2 dl5-29 induce different pathways. The pathway induced by HSV-2 ∆gD
may be more effective than the one induced by HSV-2 dl5-29 due to the effects off the monocytes that are
produced in response to the virus strain.
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and far less cellular death. HSV-2 dl5-29 proved to induce increased levels of proinflammatory cytokines and a
higher level of cytotoxicity than even the wild strain of the virus. 
Conclusions: HSV-2 ∆gD and HSV-2 dl5-29 induce different pathways. The pathway induced by HSV-2 ∆gD
may promote the priming of protective immunity, due to the increased monocyte chemoattractants that are
produced and likely resulting in a different innate immune response to this vaccine strain. The data also suggest
that HSV-2 dl5-29 has a greater capacity to infect and kill noncomplementing human cells than HSV-2 ∆gD,
making HSV-2 dl5-29 not as safe to use as a vaccine. Future research could include analyzing the pathways in
vivo following vaccination and quantifying the different innate immune cell populations activated by vaccination.
Determining the different mechanism of immune activation following HSV-2 ∆gD vaccination will elucidate how
to most effectively induces protective immunity against HSV infection, yielding more therapeutic targets for this
infectious disease.
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