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A STUDY ON REFLEXLMECHANISMS CONTRCLLING HYPOGLOSSAL MOTONEURON
| ACTIVITY B -
. Toshifumi MORIMOTO ( Department of Oral Physiology, Dental School,
Osaka University ) | |

An effect of the lingual nerve volley upon the excitability
of hypoglossal motoneurones were analysed in decerebrate and
"decerebellated cats. |
-l. The hypoglossal nerve was broadly ¢lassified into two sub-h
divisions: one is the nerve trunk which lnnervates the tongue
'protrusive muscle and the other is for the tongue retractive muscleg:

An eveked potential was recorded"from the medial and ventrolsteral

o part'of the hypoglossal nucleus when antidromic stimuletion was

o applied to the tongue protrusive nerve. However, the dorsolateral
‘part of the nucleus was responded by antidromic stimulation of
tongue retractive nerve. ,\ »
2.. The antidromic respohse of the tongue protrtsive neurone in
the‘hypoglosssl neurone was inhibited by electrical stimulation_

of the lingusl nerve; but that of the tongue retractive neurone

was initlally facilitated and later- inhibited Further-more,
lingual nerve stimulation induced the IPSP in the tongue protrusive
neurone and the EPSP-IPSP or the EFSP in the tongue retractive -
4neurone., i e .

3. The impulses throughuthe lingual nerve are estimated to

transmit ¢o the. hypoglossal neurone via 3 synapses in the shortest
reflex arch of the linguo¢hyposlossal reflex system, and some

reverbersting circuit is slso speculated in this reflex system.‘
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Fig. 1. échematic diagram of experimental procedures.
The conditioning stimulus was epplied to the lingual
nerve and thertest stimulus was qpplled to the hypoglossal

nerve. .
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Fig. 2. Bulbar responses by antidromic stimulation of the -
hypoglossgl nerve. Arabic numerals 1n the figure indicate
the depth from the bulbar surface.' Maximum response of

negative deflexion was usually recorded in the hypoglossal
| nucleus at a depth of aroud l 00 and l 25 mm from the

'bulbar surface. o 1
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Fig. 3. Responsé pattefn of tongue protruéivé motoneurons.

At Respohse:to lingual herve stimﬁlation’( An orthodfomic
potential). B: Response to hypoglossal nerve stimulation

'(An antidromic potential)‘ c - L:-Response pattern whenv_'v 3
. the time interval between conditioning and test etimulus ;

was successibly prolonged.




A%
1o A MSEC
R BN 20 WA 4 A A b A
- B \A/ 14N
. -
e o '
MSEC
1 60 70 80
o ]
C % ' ' MSEC
1 e 10 20 30 40 50 60 18 0
100 - : e A
90 L : L : ’
W ' '
.
1
50
0

Fig. 4;_5Relatiqn8.between intensity of conditioning =
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A: 1.4 volt stimulus, Bt 1.5 volt stimulus, Ci 2.1
volt ét.imulus. The 1ntensity of cdnditioning stimu-

‘lus.bécaméfsﬁronger. the ‘effects was enhanced.
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Fig. 5 Reépohse pattern of tongue retractive motoneurons.

At Response to lingual nerve stlmulation (An orthodromic

vpotential). B Response 1o hypoglossal nerve stimulation

'(An antidromic potential). ¢ - L: Responae pattern when -

g _the time interval between conditioning and test stimulus

'was successlbly prolonged.,
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g Fig. 7. Effect of strychinine injection on'activity of,fongue %
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retractive motoneuron.
Initial increasing effect of the conditioning stimulue became
prominent and successive decreasing effect was suppressed.'

Round circle: before injection

80l1id circle: 5 minutes'after struchinine injection -
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Fig. 8. Various antidromic spike potentiale of hypoglossal'
'motoneurons.' | :

A: Spilke potential with an after*negativity and without

N any interposed dip. B: Spike potential with a posltive
‘»K_*{ji; dib on £he félllng phase., C: Spike potential with BO‘A

N :§ :called delayed depolarization. :fﬁ£mbwﬁ6r3“§5£§ihédfa57_
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Fig. 9. Synaptic potential of tongue protrusive mo toneuron.
At Hyperpolarizatidn' )

B: SpikeApotential inducéd by strohg lingual nefvé stimulation.
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Fig. lO.,Synaptic potential of tongue retractive motoneuron.
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Small depolarization and successive hyperpolarization.

Splike

potential induced by strong lingual nerve stimulation.
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Fig.'ll.b Effect of IPSP on tongué protrusive motoneuron.
A} Antidromic spike potential of the tongue’protrusivej

| motoneuron. | |

B: IPSP by lingual nérve stimulation~

C:lﬁeries of record of antidrgmic spike helght in various

interval of 11ngual ner?e and hypoglossal nerve stimuli,
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