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Herpes simplex virus type 2 (HSV-2) myelitis associated with primary genital herpes is a
form of ascending myelitis whose pathogenesis is poorly understood. To investigate the
pathogenesis of the myelitis and the transneuronal spread of HSV-2, we performed intravaginal
inoculation of HSV-2 isolates into 6-week-old female BALB/c mice. We examined differ-
ences in HSV-2 susceptibility between hormone-treated and non-hormone-treated mice by
means of scarification and administration of sex hormones. HSV-2 isolates were obtained
from a patient with acute urinary retention induced by sacral myeloradiculitis due to primary
genital herpes (Elsberg syndrome) and patients with recurrent genital or lumbosacral herpes.

Progesterone administration was more a useful method than was scarification. Regard-
less of the inoculated strain, HSV-2 antigen was detected immunohistochemically in the
vaginal mucosa 1 to 4 days after intravaginal inoculation and in the dorsal root ganglia (DRG),
spinal cord, brainstem and autonomic plexa of the lower bowel 7 to 10 days after intravaginal
inoculation. These results suggest the virus arrived at the DRG from the vaginal mucosa and
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reached the brainstem from the DRG via sensory neuronal circuits through the spinal cord.
The hindlimb paralysis seemed to develop from the virus infecting motor neuronal circuits
through the posterior or anterior columns of the spinal cord. The rectal incontinence is
apparently caused by the virus infecting autonomic plexa of the lower bowel as well as the
sacral spinal cord. The viral strain responsible for Elsberg syndrome was the one least

virulent in the mouse, perhaps because of host differences.

The period from the development

of the paralysis to death was longer with weaker strains than with stronger strains. The
difference in the anterograde transneuronal transport velocity from the DRG to the central

nervous system may be related to virulence.

(Tokyo Jikeikai Medical Journal 2002 ; 117 : 427-39)
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Table 1. Survival rate of BALB/c mice

Number of animals (%)
non-hormone treatment hormone treatment

Virus strain E/DP E
JM-1 7 (70%) 8 (80%) 10 (100%)
JM-2 4 (40%)

JM-3 3(30%) 7 (70%) 10 (100%)
JM-4 2 (20%)
JM-5 0(0%) 4 (409%) 10 (100%)

Groups of ten mice were inoculated intravaginally
with HSV-2 (1x10° PFU).
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Fig.1. Survival rate of BALB/c mice. Animals were observed once a day for 4 weeks after
intravaginal inoculation with 1xX10° PFU of JM-1 (closed circles ®), JM-2 (open circles O),
JM-3 (closed triangles a), JM-4 (open triangles &) or JM-5 (closed squares ®) (72=10, each

group).
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Fig. 2. Survival rate of BALB/c mice. Animals were observed once a day for 4 weeks after
intravaginal inoculation with 1X10° PFU of JM-1 (closed circles ®), JM-3 (closed triangles
A) or JM-5 (closed squares B) (=10, each group).
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immunohisto-

and
chemical examinations of vaginal mucosa 4
days after intravaginal inoculation.

Fig. 3. Histopathological

Histopathological examinations of the
vaginal mucosa showed multinucleated giant
cells in a region of disorganized epithelium
and lymphocytic infiltrates in the superficial
dermis (a). HSV-2 antigen was detected in
the epithelium (b).
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Fig. 4. Immunohistochemical demonstration of

HSV-2 antigen 7 days after intravaginal
inoculation.
HSV-2 antigen was detected in neurons of
the dorsal root ganglia and in the ventro-
lateral white matter region of the
thoracolumber spinal cords.
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Fig.5. Immunohistochemical demonstration of

HSV-2 antigen 7days after intravaginal
inoculation.
A large amount of antigen was detected in
the posterior, lateral and anterior column
and in the central canal of the lumbosacral
spinal cords (a). HSV-2 antigen was also
detected in the ventrolateral, ventromedial
and dorsolateral white matter region of the
thoracolumber spinal cords (b).
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Fig. 6. Immunohistochemical demonstration of
HSV-2 antigen 7days after intravaginal
inoculation.

HSV-2 antigen was found in the myenteric
plexa in the large bowel.
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and immunohisto-

Fig. 7. Histopathological
chemical examinations of the lower bowel 7
days after intravaginal inoculation.
Microscopic observation showed a massive
lymphocytic infiltrate in the submucosa and

around the myenteric plexa (a). A large
quantity of antigen was found in the
myenteric plexa (b).
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b
Fig. 8. Histopathological and immunohistochemical examinations of dorsal root and posterior
column 10 days after intravaginal inoculation.

Microscopic observation showed mild lymphocytic infiltrates and necrosis (a). HSV-2
antigen was detected in the dorsal root and posterior column (b).

b
Fig. 9.

Histopathological and immunohistochemical examinations of the pons 10 days after
intravaginal inoculation.

Microscopic observation showed mild lymphocytic infiltrates and necrosis (a). HSV-2
antigen was detected in the ventral pons (b).
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