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P.S.P.

No. Ratio (%) Mean Latency (msec)
IPSP 73 49.0 | 4.5
EPSP-IPSP 62 41.6 ‘ 3.5
EPSP 14 9.4 3.4
149 100.0
Table 1.
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Postsynaptic potentials in hypoglossal motoneurons evoked by stimulation
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Abstract: Synaptic connection of the inferior alveolar nerve to the hypo-
glossal motoneurons was explored in nembutalized cats. By recording post-
synaptic potentials evoked in the hypoglossal motoneurons by inferior alveolar
nerve stimulation, hypoglossal motoneuroﬁs were divided into three types.
There are motoneurons responding with the IPSP, the EPSP-IPSP sequence and
the EPSP, respectively. In 149 explored motoneurons, the percentage of cells
responding with the IPSP, the EPSP-IPSP sequence and the EPSP was 49.0, 41.6
a:L 9.4%, respectively. From the measurement of the latency of the IPSP(4.5
msec) and the EPSP(3.4 msec), it was suggested that inhibitory and excitatory
pathway from inferior alveolar nerve afferents to hypoglossal motoneurons

are probably trisynaptic and disynaptic. The IPSP in hypoglossal motoneurons
evoked by inferior a]veo]af nerve stimulation was reversed to a depolarizing
potential by diép]acing the membrane potential toward hyperpolarization and
by injecting C1~ jons into a cell. There were no pronounced differences

between the pattern of synaptic linkage of the inferior alveolar nerve and

t® lingual nerve to hypoglossal motoneurons.



F.igure legends . .
Fig. 1 Schematic diagram of the experiment. Abbreviations Li.N.;lingual
nerve, I.A.N.; inferior alveolar nerve, Hyp.N.(P); hypoglossal nerve
innervating tongue protrusive muscles, Hyp.N.(R); hypoglossal nerve innervat-
ing tongue retractive muscles, S; stimulating electrodes, R; recording

electrodes, N.V.S5.3 trigeminal sensory nucleus, N.XII; hypoglossal nucleus.

Fig. 2 Incoming nerve volley recorded in the semi]unaf-gang]ion evoked
%y'inferior alveolar nerve (I.A.N.) stimulation. A, responses recorded
from the semilunar ganglion to stimulation of the I.A.N. .Numerals denote
an intensity of applied stimuli to the I.A.N.. B, graph representing the

amplitude of responses as a function of an intensity of I1.A.N. stimulation.

Fig. 3 Postsynaptic potentials (PSPs) in protrusive motoneurons evoked
‘ by I.A.N. stimulation. A, neuron r¢§ponding with the EPSP-IPSP sequence.
A-1, antidromic spike eVoked by Hyp.N.(P) stimu]ation!i A-2, EPSP-IPSP
@sequence evoked by I.A.N. stimu]atién. A-3, response of this P-Mn 1o strong
stimulation. B, neuron responding with the IPSP. a-1, antidromic spike.
a-2, IPSP evoked by I.A.N. stimulation. b, depression of spontaneous
discharges by I.A.N. stimulation. -C, neuron respondiﬁg with'the EPSP.
C-1, antidromic spike. C-2, EPSP evoked by I.A.N. stimulation. C-3,
response éf this P-Mn to strong stimulation of the I.A.N.. C-4, recordings -

of C-3 at faster sweep speed.



Fig. 4 PSPs evoked in retractive motoneurons by I.A.N. stimulation.

A, neuron responding with the EPSP-IPSP sequence. A-1, antidromic spike
evoked by Hyp.N.(R) stimulation. A-2, EPSP-IPSP sequence evoked by I.A.N.
stimulation. A-3, responses of this R-Mn to strong stimulation of the I.A.N..
B, neuron responding with the IPSP. B-1, antidfomic spike. B-2, IPSP evoked
by T.A.N. stimuiation. C, neuron responding with the EPSP. C-1, antidromic

spike. C-2, EPSP evoked by I.A.N. stimulation.

’ﬁg. 5 PSPs of a P-Mn produced by graded stimulation of the I.A.N..
Numerals denote stimulus intensities as the multiples of the nerve threshold.
A, neuron responding with the EPSP-IPSP sequence. B, neuron responding with

the IPSP. C, neuron responding with the EPSP.

Fig. 6 PSPs in protrusive motoneurons by stimulation of Tower canine teeth
pulp. A, neuron responding with the IPSP. A-1, antidromic spike. A-2,
IPSP evoked by stimulation of the I.A.N.. A-3, IPSP evoked by -stimulation

.pf the pulp. B, neuron responding with the EPSP-IPSP sequence. B-1, anti-
dromic spike. B-2, EPSP-IPSP sequence evoked by stimulation of ‘the I.A;N..
B-3, EPSP-IPSP sequence evoked by stimulation of the pulp. C, neuron respond-
ing with the EPSP. C-1, antidromic spike. C-2, EPSP evoked by stimulation

of the I.A.N.. C-3, EPSP evoked by stimulation of the pulp.

"Fig. .7 Reversal of the IPSP. Effect of the displacement of the membrane
potehtial to hyperpolarization on the IPSP in protrusive motoneurons{A and B)

evoked by I.A.N. stimulation. ~Numerals denote an intensity of the injected
e



¢
current in nanoampere(nA). C, graph representing the amplitude of PSPs as

a function of the injected current. Filled circles and triangles correspond

' to results df A and B.

Fig. 8 Reversal of the IPSP by C1~ ions. a, antidromic spike. b, IPSPs

recorded immediately after penetration of a KC1 filled electrode into a P-Mn.

b-1, IPSP evoked by Tingual nerve stimulation. b-2, IPSP evoked by I.A.N.
stimulation. b-3, IPSP evoked by lower canine teeth pulp étimu]ation.
?btentia]s recorded three ahd five minutes after penetration of a KC1 filled
electrode are shown in ¢ and d. 1, depolarizing potential evoked by linqual

nerve stimulation. 2,.depo]arizing potential evoked by I.A.N. stimulation.

3, depolarizing potential evoked by pulp stimulation.

Fig. 9 PSPs in protrusive mbtoneurons evoked by 11ngua1 nerve(Li.N.)
stimulation. A, neurbn fesponding with the EPSP-IPSP sequence. A-1, anti-
dromic spike. A-2, EPSP-IPSP sequence evoked by I.A.N. stimulation. A-3,
@PSP-IPSP sequence evoked by Li.N. stimulation. B, neuron responding with
the IPSP. B-1, antidromic spike. B-2, IPSP evoked by I.A.N. stimulation.
B-3,. IPSP evoked by Li.N. stimulation. C, neuron responding with the EPSP.
C-], antidromic spike. C-2; EPSP evoked by I.A.N. stimulation. C-3, EPSP-

- IPSP sequence evoked by Li.N. stimulation.

?AFigZIO' Occlusion of IPSPs by stimulation of the I.A.N. and the Li.N.
: simu]taﬁeous1y. a, antidromic spjke! b-1, IPSP evoked by stimulation of

. the I.A.N.. b-2, IPSP evoked by stimulation of the Li.N.. b-3, IPSP evoked
L




by stimulation of the I.A.N. and the Li.N. simultaneously. In c are shown

the recordings of b at faster sweep speed and high amplification.

Fig. 11 -Responses of an interneuron to stimulation of the trigeminal nerve.
Intracellular recordings of an interneuron located on the ventral to the
hypoglossal motor nuc]eds. 1, responses evoked by I.A.N. stimulation.
2, responses evoked by Li.N. stimulation.

. _
Table 1 Classification of PSPs in hypoglossal motoneurons evoked by

stimulation of the inferior alveolar nerve.





