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PoS.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 l.
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PostsynaptiC potentialS in hypoglossal motOneurons

of the inferiOr alveolar nerve

Satoshi Fujita
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Abstract:   Synaptic connection of the inferior alveolar nerve to the hypo―

910SSal motoneurons was explored in nembutalized cats.  By recording post―

synaptic potentials evoked in the hypoglossal motoneurons by inferior alveOlar

nerve stimulation, hypoglossal motoneurons 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
0

and 9.4%, respecti vely.  From thO 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

,re prObably trisynaptic and disynaptic.  The IPSP in hypoglossal motoneurons

evoked by inferior alveolar nerve stimulation was reversed to a depolarizing

potential by displacing the membrane potential toward hyperpolarization and

by injecting Cl~ lons ihto a cell.  There were no pronounced differences

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

t‖b lingual nerve to hypoglossal motoneurons.

●



legendS

Fi g。  l   SChematiC diagram Of the experiment.  Abbrevi ationS  Li oN.;]ingual

nerve,  I・ A.N.: inferior alVeolar nerVe,  Hyp.N。 (P)3 hypOg10SSal nerve

innerVating tOngue protrusiVe muscles,  Hyp.N。
(R); hypOg10Ssal nerVe innervat―

ing tOngue retractiVe muSCleS,  SL Stimulating electrOdes,  R3 recording

electrodes,  N.V.S,3 trigeminal Sensory nuCleus,  N.XII: hypog10SSal nucleus.

Fi g. 2   1ncoming nerVe v01ley reCOrded in the semilunar gan9110n eVOked

ty inferior alVeolar nerve (I.A.N。 )StimulatiOn.  A, responses recorded

from the semilunar gangliOn to StimulatiOn of the l.A.N..NumeralS denote

an intensity Of applied stimull 10 the I.A:N..  B, graph representing the

amplitude of respOnses aS a funCtiOn Of an intenSity of l.A.Ne StimulatiOn.

Fi g. 3   POStSynaptiC potentialS (PSPS) in prOtrusive mOtOneuronS evoked

by I.A.N._stimulatiOn。   ら, neuron r9,POnding With the EPSP―
IPSP Sequence.

A-1, antidromiC Spike evOked by HypiN。 (P) StimulatiOn.  A-2, EPSP―
IPSP

●sequencё  eVOked by I.A.N. stimulatiOno  A-3, response Of thiS P―
Mn to Strong

stimulati oh.  B, nelron rё Sponding with the llSI.  a-1, antidromic Spike.

a-2, IPSP eVOked by I.A.No StimulatiOA. b, depresSiOn of Spontaneous

discharges by I.A.N. Stimulationo  C, neuron responding With the EPSP.

C-1, anti dromiこ  Spikeo  C-2, EPSP evoked by I.AoN. sti mul atiOn.  9-3,

respOnse `f this P― Mn tO StronO stimulatiOn of the I.A.N..  C-4, recordings

Of C-3 at faster sweep speed.
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Fi g。  4   PSPS ev9ked in retractive motoneurons by I.A.No stimulation.

A, neuron responding with the EPSP― IPSP Sequenceo  A-1, antidromic Spike

evoked by Hyp.N.(R)stimulati on.  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, antidromic spike.  B-2, IPSP evoked

by I.A.No stimulation.  C, neuron responding with the EPSPo  C-1, antidromic

spi ke.  C-2, EPSP evoked by I.A.No stimulation.

↑ig. 5   'SPS Of a P_Mn proJuCed 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.

Fi g. 6   PSPS in protrusive motoneurOns by stimulation Of 10Wer canine teeth

pul p.  A, neuron responding with the IPSP.  A-1, antidromic spikeo  A-2,

IPSP evoked by stimulation of the I.A.N..  A-3, IPSP evOked by stimulatiOn

oof the pulp.  B, neuron reSponding with the EPSP―
IPSP sequence.  B… 1, anti―

dromic splke.  B-2, EPSP― IPSP sequence evoked by stimulation of the I.AoN..

B-3, EPSP― IPSP seqlence evoked by stimulatioh of the pu]p.  C, neuron reSpond―

ing with the EPSP.  C-1, lntidromic spike.  c-2, EPSP evoked by stimulation

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

Fi g. 7   Reversal qf the IPSP.

pOtential to hyperpolarization

evoked by IoA.No stimulation.

Effect of the displacement of the membrane

on the IPSP in protrusive motoneurons(A and B)

Numerals denote an intensity of the injected

●
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current in nanoampere(nA)。   C, graph

a function of the lnjected current.

to results of A and B、

representing the amplitude of PsPs as

Filled circles and triangles cOrrespond

Fi g。  8   Reversa1 0f the IPSP by Cl~ 10ns.  a, antidromic spike.  b, IPsPs

recorded immediately after penetration Of a KCl filled electrode intO a P―
Mn.

b-1, IPsP evoked by lingual nerve stimulatiOn.  b-2, IPSP evoked by I.A.N.

stimul ation.  b-3, IPSP evoked by lower canine teeth pulp stimulation.
●
Potentials recorded three and five minutes after peretration of a KCl filled

electrode are shown in c and d.  1, depolarizing potential evoked by ]ingual

nerve stimulation。   2, depolarizing potential evoked by I.A.No stimulation.

3, depOlarizing potential evoked by pulp stimulation.

Fi g。  9   PsPs in protrusive motoneurons evoked by lingual nerve(Li oN.)

stimulation.  A, neuron responding with the EPSP― IPSP sequehce.  A-1, anti_

dromic spike.  A=2, EPSP― IPSP sequence evoked by I.A.No stimulationo  A-3,

OPSP… IPSP Sequence evoked by LioNo 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 LioNo stimulationo  C, neuron responding with the EPSP.

c_1, antidromic spike.  C-2, EPSP evoked by I.A.N. stimulation.  C-3, EPSP―

IPSP・ sequence evOked by Li.N. stim1lation.

Fig lo   oCClusion of IPsPs by stimulation of the I.AoN. and the Li.N。

simul tapeOuSly.  a, antidromic spike.  b-1, IPsP evoked by stimulation of

the I.A「 N。 .  b-2, IPsP evoked by stimulation of the LioN..  b-3, IPSP evoked
●
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by stimulation of the I.A.N. and the Li.No simultaneously.  In c are shown

the recOrdings of b at faster sweep speed and high amplifiCation.

Fi g。  1l   Responses of an interneurOn tO stimulation of the trigeminal nerve.

Intracellular recordings of an interneuron located on the ventral to the

hypogloSSal motor nucleus.  1, responses evoked by IoA.No stimulation.

2, responses evoked by LioNo stimulation。

Table l   ClasSifiCation of PSPs in hypoglossal motoneurons evoked by

stimulation of the inferior alveolar nerve.
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