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Mouse Facial Paralysis Model Induced by Herpes Simplex Virus Type 1 Infection
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In order to investigate the mechanism of Bell's palsy, we developed an animal
model of facial nerve paralysis induced by the primary infection and the
reactivation of herpes simplex virus type 1 (HSV-1). Eight weeks after recovery
from facial nerve paralysis caused by inoculation with HSV, the mice were treated
with auricular skin scratch at the site of the previous inoculation, or with
intraperitoneal injection of anti-CD3 or anti-CD4 monoclonal antibody (mAb), or
combination of both procedures. No mice developed facial nerve paralysis when
they were treated with either auricular scratch or mAbs injection alone. In con-
trast, 15% of mice developed facial nerve paralysis in the combined treatment group
with auricular scratch and anti-CD3 mAb. Furthermore, 44% of mice developed fa-
cial nerve paralysis with auricular scratch and anti-CD4 mAb treatment group.
Histopathological findings of the paralyzed mice with the auricular scratch and
anti-CD4 mAb treatment showed noted demyelination in the cytoplasm of infected
Schwann cells and some axonotomesis in the facial motor nerve area in the
geniculate ganglion. Mononuclear cell infiltration with noted cell debris was also
found around vessels in the geniculate ganglion. These findings suggest that both
viral cytotoxicity and immuno-reaction against infected cells might be the cause of
facial nerve paralysis induced by HSV infection.
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Facial nerve paralysis was seen for lweek from T7days
after inoculation. Eight weeks after recovery from facial
paralysis, the mice developed facial nerve paralysis again
when they were treated with some procedures for induct-
ing reactivation of HSV-1.
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HA i@+ anti-CD4 44% (11/25)
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HSV-1 were replicated remarkably in the cytoplasm of
neuron of the geniculate ganglion.

Fig. 2 TEM showed HSV-1 in the Cytoplasm
of the geniculate ganglion neuron
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3a; Demyelination were seen in the cytoplasm of infected
Schwann cells in the facial motor nerve area of the
geniculate ganglion.

3b; Axonotomesis (B) were also observed in the facial
motor nerve area in the geniculate ganglion.

Fig. 3 TEM showed Demyelination (a) and
Axonotomesis (b)

Mononuclear cell infiltration with noted cell debris was
found around vessels in the geniculate ganglion.

Fig. 4 TEM showed Mononuclear Cell Infiltration
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