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An Electromyographic Study of Jaw and Tongue Reflexes in Frogs
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Department of Oral Physiology, Matsumoto Dental College
(Chief : Prof. H. Nomura)

Summary

Electromyographic activities of jaw and tongue muscles produced reflexly by mechani-
cal and chemical stimulation of various loci of orofacial region were studied in the frog,
Rana nigromaculata. Temporal muscle activity occurred when mechanical stimuli were
applied to the palatal ridge, lower lip, root of tongue and pharynx. Electromyograms of the
masseter muscle were similar to that of the temporal muscle, but the masseter muscle
activity was occurred ipsilaterally and was not occurred by the stimulation of the pharynx
region. No activity of the mandible depresser muscle was obtained whatever portions of the
mouth were stimulated, but a strong pinch of tongue tip generated a transient activity. A
remarkable activity of the submaxillary muscle was observed when the pharynx region
was stimulated mechanically. This muscle activity occurred synchronously with the
respiration, and was suppressed by the mechanical stimulation of the oral mucosa except
the tongue surface. The hyoglossal and intrinsic tongue muscles were activated by the
mechanical and chemical stimulation of the tongue. The latter muscle was also activated
by the mechanical stimulation of the pharynx region.

These results are similar to those obtained in the higher vertebrates, suggesting that
the neural mechanism of oral reflexes in the frog is fundamentally the same as those in the
higher vertebrates.
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(frontal view) of the frog, Rana ni-
gromaculata.
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Fig. 2 : Schematic representation of muscles and nerves in the part of the frog head. A :
Ventral view of the lower jaw with the reversed tongue. B : Dorsal view of the
upper jaw. M., Musculus; N., Nervus ; R., Rums.
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Fig. 3 ! Integrated electromuograms of the temporal muscle to mechanical stimulation
of various loci (see text) of the upper jaw. Upward deflection of the lower trace
in each record indicates period of the stimulation. In this figure, left is the
ipsilateral side and “ ! ”-mark at the right side above alphabets indicates the

contralateral stimulation.
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Fig. 4 : Integrated electromyograms of the temporal muscle to mechanical stimulation
of various loci (see text) of the lower jaw. Upward deflection of the lower trace
in each record indicates period of the stimulation. In this figure, left is the
ipsilateral side and “ * "-mark at the right side above alphabets indicates the

contralateral stimulation.
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Fig. 5 : Integraed electromyograms of the masseter muscle to mechanical stimulation of
various loci (see text) of the oral region. Upward deflection of the lower trace
in each record indicates period of the stimulation. In this figure, left is the
ipsilateral side and * ! ”-mark at the right side above alphabets indicates the

contralateral stimulation.
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Fig. 6 : Integrated electromyograms of the mandible depresser muscle to pinches of the
ipsilateral side (a) and contralateral side (4) of the tip of the tongue and to its
drawing out (b) with forceps. Upward deflection of the lower trace in each
record indicates period of the stimulation.
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Fig. 7 ! Integrated electromyograms of the submaxillary muscle to mechanical stimula-
tion of various loci (see text) of the oral region. Muscle activities occurred
synchronously with respiration are shown to be dashed records. Upward deflec-
tion of the lower trace in each record indicates period of the stimulation. In this
figure, left is the ipsilateral side and “ ! ”-mark at the right side above alphabets
indicates the contralateral stimulation.
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Fig. 8 . Integrated electromyograms of the intrinsic tongue muscle to mechanical (A)
stimulation of various loci (see text) of the oral region and to chemical (B)
stimulation of the tongue. In A, left is the ipsilateral side and “ ! ”-mark at the
right side above alphabets indicates the contralateral stimulation, and upward
deflection of the lower trace in the records indicates period of the stimulation.
Arrows in B indicate onset of flow of the chemicals.
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Fig. 9 : Integrated electromyograms of the hyoglossal muscle to mechanical (A) stimula-
tion of the ipsilateral (a) and contralateral {4) surface of the tongue and to
chemical (B) stimulation of the tongue. In A, upward deflection of the lower
trace in the records indicates period of the stmulation. Arrows in B indicate
onset of flow of the chemicals.
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