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Abstract: Two different jaw opening responses elicited by a single stimulation of the temporomandi-
bular joint (TMJ]) were recorded from the myohyoid nerve in a-chloralose-anesthetized cats. One featured
an early response (ER, 5-8 msec latency) and the other a late response (LR, 18-20 msec latency). The
LR which was suppressed slowly by application of 2 % Xylocaine to the TMJ was elicited by a lower
stimulus intensity than that of ER. Mechanical stimulation of the TMJ was more effective for produc-
ing an LR than an ER. These results indicate that an LR originates from mechanoreceptors of
TM]J having thick afferent fibers, and that an ER originates from nociceptors with thin afferent fibers.
The LR amplitude produced by a test stimulus to the TMJ was suppressed by the conditioning stimu-
lus to the TMJ. Similar results were obtained when the same test was applied to the periodontal
ligament. When a conditioning stimulus was applied to the TMJ while a test stimulus was applied to
the periodontal ligament and then reversed, the inhibitory effects elicited from both regions were smal-
ler than when the conditioning and test stimulation were applied to a single site. The LR elicited
by the movement of the jaw changed with the change in the position of condyle and the velocity of
the movement. These results indicate that mechanoreceptors in the TMJ were specialized in their dis-
tribution, and the density of mechanoreceptors in comparison with that of nociceptors in the TMJ is
greater than that in the periodontal ligament and oral mucosa.
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Fig. 2 Jaw opening reflex elicited by the electrical stimulation (1 msec duration)

of the temporomandibular joint.

A : Actual jaw opening reflex recorded from the mylohyoid nerve. The
accompanying variables indicate stimulus intensities (mA). The horizon-
tal and vertical calibration bars represent 5 msec and 0.4 mV.

B : Intensity-amplitude relation of the compound action potentials of the
jaw opening reflex averaged 10 times (filled circle : ER, open circle : LR).
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Fig. 3 Effects of 2% Xylocaine applied to the
temporomandibular joint on the jaw open-
ing reflex elicited by the stimulation of
the temporomandibular joint.

Abscissa: Time after application of 2 %
Xylocaine.

Ordinate : Relative amplitude of the ER
(filled circle) and the LR (open circle).
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Fig. 4 Jaw opening reflex elicited by the repeti-
tive stimulation of the temporomandi-
bular joint. The accompanying varia-
bles indicate frequencies of repetitive stim-
uli (Hz). The horizontal and vertical
calibration bars represent 5 msec and 0.4
mV.
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Fig. 5 Effects of Ether sodium on the jaw open-
ing reflex. Top trace indicates the con-
trol responses before anesthetization.
The accompanying variables, from above
down, indicate the time after Ether so-
dium application. The horizontal and

vertical calibration bars represent 5 msec
and 0.4 mV.
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Fig. 6 Jaw opening reflex elicited by the mechanical stimulation of the

temporomandibular joint.

A : Acutal jaw opening reflex recorded from the mylohyoid nerve.
The accompanying variables indicate angle of condylar rotation (deg).
The horizontal and vertical calibration bars represent 5 msec and

0.4 mV.

B: Relationship between the angle of condylar rotation (stimulus
intensity) and the LR amplitude of the jaw opening reflex.
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Fig. 7 Effects of velocity of condylar rotation on the jaw opening reflex.
A : Actual jaw opening reflex recorded from the mylohyoid nerve.
panying variables indicate velocity of condylar rotation (deg/msec).
tal and vertical calibration bars represent 5 msec and 0.4 mV.

B : Relationship between the velocity of condylar rotation and the LR amplitude
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Fig. 8 Effects of direction of condylar rotation and jaw position on the jaw opening

reflex.

A': Actual jaw opening reflex elicited by the mechanical stimulation of the tem-
poromandibular joint toward opening direction (opening) and closing direction

(closing).

The accompanying variables indicate jaw position (deg).

The hori-

zontal and vertical calibration bars represent 5 msec and 0.4 mV.
B: Relationship between the jaw position and the LR amplitude of the jaw open-

ing reflex.
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Fig. 9 Effects of the conditioning stimulus on the jaw opening reflex elicited by the

test stimulus for ER and LR.

A : Effects of the conditioning stimulus which produces the ER at the peri-
odontal ligament on the LR of the temporomandibular joint.

B: Effects of the conditioning stimulus which produces the ER at the peri-
odontal ligament on the LR of the periodontal ligament.

C: Effects of the conditioning stimulus which produces the LR at the tem-
poromandibular joint on the ER of the periodontal ligament.

D : Effects of the conditioning stimulus which produces the LR at the peri-
odontal ligament on the ER of the periodontal ligament.
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g. 10 Effects of the conditioning stimulus on the jaw opening reflex elicited by the

A : Effects of the conditioning stimulus which produces the LR at the tem-
poromandibular joint on the LR of the temporomandibular joint.

B: Effects of the conditioning stimulus which produces the LR at the peri-
odontal ligament on the LR of the periodontal ligament.

C: Effects of the conditioning stimulus which produces the LR at the tem-
poromandibular joint on the LR of the periodontal ligament.

D: Effects of the conditioning stimulus which produces the LR at the peri-
odontal ligament on the LR of the temporomandibular joint.
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