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Herpes simplex virus type 2 (HSV-2) is a sexually transmitted pathogen that infects the 
genital tract mucosa as well as local sensory neurons. It is the most common cause of 
genital ulcer disease in humans. The infection gives rise to a wide range of symptoms, 
ranging from severe and painful recurrent episodes of genital herpes to silent infection. 
The overall aim of this thesis was to evaluate the contribution of different innate and 
acquired immune mediators to the incidence, severity, prevention and treatment of HSV-
2 infection. For this purpose I used a mouse model of genital HSV-2 infection, to assess 
how different signaling pathways affect innate and acquired protection to HSV-2. In 
parallel, blood samples from symptomatic and asymptomatic HSV-2-infected individuals 
and from healthy uninfected individuals were screened screen for possible genetic risk 
factors for HSV-2 susceptibility and disease. I found that the neuropeptide Substance P 
had anti-viral properties. Using different gene-targeted mice I found that the receptor for 
substance P (the neurokinin 1 receptor, NK1R), as well as the transcription factor T-bet 
and the receptor for IFN-alpha/beta are required for innate protection against HSV-2. 
These factors influence different pathways in the anti-viral response; both T-bet and 
NK1R were required for the adequate function of NK cells, whereas the IFN alpha/beta 
receptor signaling pathway was necessary for the induction of type I interferons. IFN-
alpha/beta receptor signaling was also required for efficient anti-viral treatments that 
utilize ligands for different Toll-like receptors. Furthermore, acquired immunity to HSV-
2 was impaired in T-bet-deficient (but not in NK1R- or IFN-alpha/beta receptor-
deficient) animals and was associated with reduced vaccine-induced CD4+ T cell 
responses and reduced IFN-gamma production. Finally, I identified a HSV-2 
susceptibility locus in the human T-bet gene. The allelic distribution of this gene differed 
significantly between HSV-2-infected individuals and healthy controls, but not between 
asymptomatic and symptomatic HSV-2-infected patients. No functional effect has yet 
been linked to this polymorphism, although I show that it affects neither NK cell 
numbers/phenotype nor T-cell numbers and their IFN-gamma production. In conclusion, 
I describe the transcription factor T-bet, the cytokine family of type I interferons and the 
neuropeptide substance P, which in various ways contribute to the immune regulation of 
HSV-2 infection. Understanding the signaling mechanisms involved in HSV-2 infection 
may facilitate the development of novel preventive and therapeutic treatments for genital 
herpes infection. 
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