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Herpes simplex virus (HSV) is neurotropic and when inoculated on the
mouse footpad is retrogradely transported to the associated dorsal root gan-
glia (DRG), where infection is established. Previous observations suggest
that, after HSV infection, sensory ganglion neurons may mount a sprouting
response. In our HSV-infected DRG model, we investigate this issue by (1)
examining expression of growth-associated protein (GAP-43), a molecule
known to be induced by growing axons, and (2) determining ultrastructural-
ly whether HSV-infected dorsal roots contain neurites. In a time course
study, we show that GAP-43 is induced both in HSV-infected DRG and their
central processes. The increase in GAP-43 is first seen 2 weeks following uni-
lateral footpad inoculation in both cell bodies and dorsal roots, and is sus-
tained at 1 month post inoculation in roots but not in perikarya. Large bun-
dles of unmyelinated small caliber axons, lacking Schwann cell ensheath-
ment, are observed by electron microscopy in dorsal roots 2 weeks and 1
month following inoculation. These profiles resemble developing or regener-
ating neurites and are rarely seen in roots of mock-infected or uninfected
controls. The increased GAP-43 immunoreactivity and ultrastructural
changes shown here, in conjunction with previously documented selective
neuropeptide and enzyme alterations, confirm that a sprouting response is
mounted in sensory ganglia following acute HSV infection.
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Introduction

Herpes simplex viruses types 1 and 2 (HSV-1, -2)
are neurotropic. [Following peripheral inoculation,
these viruses are retrogradely transported in nerve
processes to the associated sensory gangha, where
acute and/or latent infection is established in neu-
rons (Stevens and Cook, 1971; Cook et al, 1974;
McLennan and Darby, 1980; Stroop et al, 1984).
Many neurobiological responses to HSV in senso-
ry ganglia.of infected animals have been document-
ed during the acute and latent states in the weeks
following inoculation. There is severe neuronal
death (Henken and Martin, 1993) and an influx of
inflammatory cells (Gebhardt and Hill, 1988, 1990).
There are selective alterations of host neuropeptide
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and enzyme constituents. Galanin is transiently
increased (Henken and Martin, 1992a, b), calcitonin
gene-related peptide (CGRP) is unaffected (Henken
and Martin, 1992a), substance P (unpublished
observation) and fluoride-resistant acid phos-
phatase (FRAP) are reversibly decreased (Tenser et
al, 1991). In a genital HSV infection model, neurite
sprouting has been noted (Soffer and Martin, 1989).
The selective neuropeptide and enzyme alterations
and the presence of sprouts, are consistent with
neurobiological responses seen during regeneration
of peripheral processes following injury (Tenser,
1985; Hokfelt et al, 1987, Villar et al, 1989, 1991)
suggesting that sensory ganglion neurons may enter
a growth mode in response to neuronal loss
induced by HSV infection.

To test this hypothesis directly, we have exam-
ined alterations in growth-associated protein (GAP-
43) in mouse dorsal root ganglia (DRG) and dorsal






