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Abstract

The aim of present study is to clarify neuronal mechanisms of an inhibition of swallowing
reflex following capsaicin injection into the whisker pad skin or lingual muscle in anesthetized
rats. We analyzed the number of swallows induced by topical administration of 0.1 ml of water
to the pharyngeal mucosa following capsaicin injection into the whisker pad skin or lingual
muscle. The phosphorylated extracellular signal-regulated kinase (pERK) immunohisto-
chemistry in the medulla and upper cervical spinal cord was also carried out in 10 mM
capsaicin—treated rats. We also studied the effect of MAP kinase (MEK)1/2 inhibitor, PD98059,
on pERK expression and swallowing reflex following 10 mM capsaicin injection into the whisker
pad skin or lingual muscle.

The number of swallows decreased in dose dependent manner following capsaicin injection
into the whisker pad skin or lingual muscle. The number of pERK-like immunoreactive
(pERK-LI) cells in the nucleus tractus solitarii (NTS), trigeminal spinal subnucleus caudalis
(Ve) and paratrigeminal nucleus (Pa5) was significantly larger in the rats with capsaicin
treatment compared to vehicle—treated rats. After intrathecal (i.t.) injection of PD98059 in
the rats with capsaicin treatment, the number of pERK-LI cells was significantly depressed
compared to vehicle-treated rats. Swallowing reflex was significantly enhanced in PD98059—
treated rats compared to vehicle-treated rats.

These findings suggest that the ERK phosphorylation in NTS and Pa5 neurons is involved
in modulation of swallowing reflex following noxious stimulation of the orofacial regions.
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Fig.l1 EMG discharges in mylohyoid muscle induced by water administra-
tion, which were modulated by capsaicin (1, 10 mM) or vehicle injection into

the lingual muscle.
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Fig.2 Camera-lucida drawings of pERK-LI cells in the medulla and upper
cervical spinal cord following 10 mM capsaicin administration into the
whisker pad skin or lingual muscle. Arrows indicate the brain stem regions
where a large number of pERK-LI cells is expressed.

A * Vehicle

P

L NTS s
R O B x
e ?‘i" i3 ._*_.
cc
100um

B PD98059

NTS

cc 100um

Fig.3 Photomicrographs of the NTS after 10 mM capsaicin injection into
lingual muscle (A: Vehicle, B: PD98059). The number of pERK cells was
modulated after PD98059 i.t. administration.
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