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Abstract . Sympathetic, sensory and motor innervation of the temporomandibular
joint (TMJ) and the masticatory muscles was investigated in the rat by use of horseradish
peroxidase (HRP) method.

In the case of HRP application into TM], labeled cells were distributed uniformly in the
superior cervical ganglion (SCG). In the trigeminal ganglion (TRG) they were found in the
submandibular division. In TRG the mean diameter of labeled cells of TMJ (23.7+5.9 um)
was significantly smaller than that of tooth pulp (27.4+£5.0 um). Almost no labeling was
obtained in SCG after sectioning of the cervical sympathetic plexus. By sectioning of the
auriculotemporal nerve, labeling of TMJ was eliminated in SCG and reduced by 1/10 in
TRG. The above observation indicated that the sympathetic components which originate
from SCG innervate TM]J through intervention of the auricurotemporal nerve after ascend-
ing along the external carotic plexus ; also, that approximately 90 % of the sensory fibers
innervating TM]J are carried by the auricurotemporal nerve, which seems to contain smaller
A¢ and C fibers.

HRP injection into the masseteric, temporal, medial pterygoid and lateral pterygoid
muscles brought ipsilateral numerous labeled cells which localized at the central 1/2 of
SCG, but only few cells in the anterior digastric and mylohyoid muscles.

Labeled cells were found ipsilaterally in the submandibular division in TRG. The mean
diameter of TRG labeled cells in the above muscles (24.3+4.9 yum) was significantly
smaller than that in tooth pulp.

In the trigeminal motor nucleus, labeled cells after HRP injection into the masticatory
muscles were localized in each rostro-caudal level. The distribution pattern of neuron size
of the masseteric muscles was bimodal, and that of the others unimodal. The mean
diameter of labeled cells of the masseteric (26.0+4.3 gm) and temporal muscles (26.1+
4.3 ym) was significantly larger than that of the others.
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Table 1. Number of labeled cells in each ganglion in Group 1 and 2
In Group 1., HRP was not injected in the contralateral side.
In Group 2., HRP was injected into tooth pulp of upper the
first molar in the contralateral side.

TM]J side Contralateral side
Animal Number SCG SG TRG SCG  SG TRG
Group 1.
1 18 0 14 0 0 0
2 82 0 28 0 0 0
3 31 0 24 0 0 0
4 22 0 16 0 0 0
5 95 0 35 0 0 0
Group 2.
6 23 0 26 0 0 30
7 13 0 27 0 0 16
8 49 0 31 0 0 17
9 67 0 16 0 0 12
10 78 0 31 0 0 12
Mean+SD 47.8+30.4 0 24.8%+7.2 0 0 18.2+6.9
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Fig. 1. Photomicrographs showing labeled neurons in
the superior cervical (SCG;A) and
trigeminal (TRG ; B) ganglia
A : This shows labeled neurons in SCG after

HRP injection into TMJ. They are uni-
formly distributed in the ganglion (X40)
B: This shows labeled neurons in TRG after
HRP injection into TMJ. They are local-
ized in the submandibular area of the
ganglion (X40). Arrows indicate labeled

cells.
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Fig. 2. Size distribution of labeled cells in SCG after
HRP injection into TMJ.
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Fig. 3. Size distribution of labeled cells in TRG after HRP injection into TM] and

tooth pulp.

Table 2. Number of labeled cells in each ganglion in Group 3. and Group 4.
In Group 3., HRP was injected into TM]J after sectioning the external cervical plexsus.
In Group 4., HRP was injected into TM]J after sectioning the auriculotemporal nerve.

Group 3 Group 4
Animal Number SCG SG TRG Animal Number SCG  SG TRG

11 4 0 20 16 0 0 1

12 0 0 35 17 0 0 5

13 4 0 28 18 0 0 3

14 0 0 19 19 0 0 2

15 1 0 20 20 0 0 2
Mean=+SD 1.8+2.1 0 24.4%6.5 Mean=SD 0 0 2.6x1.5
(Units)
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Table 3. Number of labeled cells in each ganglion and trigeminal motor nucleus

Animal Number SCG TRG TMN Animal Number SCG TRG TMN

Group 5. Masseter muscle Group 6. Temporal muscle

1 122 10 116 5 202 26 139

2 172 19 120 6 137 17 57

3 123 44 153 7 141 13 85

4 95 19 123 8 166 17 101
Mean=SD 128+32.1 25.8+12.2 128+16.9 Mean+SD 162+29.9 18.3%+5.5 95.5+34.2
Group 7. Medial pterygoid muscle Group 8. Lateral Pterygoid muscle

9 181 21 98 13 58 25 171

10 133 34 189 14 79 18 89

11 123 23 166 15 108 21 118

12 182 21 216 16 93 26 90
Mean+SD ~ 155+31.2 24.846.2 167+50.5 Mean®=SD  84.5%21.3 22.5+3.7 117+38.4
Group 9. Anterior digastric muscle Group 10. Mylohyoid muscle

17 6 4 149 21 6 3 6

18 10 5 159 22 7 1 10

19 6 8 110 23 6 2 8

20 10 6 87 24 5 2 7
Mean+SD ~ 8.0+£2.3 5.8+1.7 126+33.6 Mean®+SD  6.0£0.8 2.0+0.8 7.8%1.7

(Units)

SCG : Superior cervical ganglion, TRG: Trigeminal ganglion, TMN : Trigeminal motor nucleus
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Fig. 4. Photomicrographs showing labeled neurons in
the superior cervical (SCG;A) and
trigeminal (TRG ; B) ganglia.

A : This shows labeled neurons in SCG after
HRP injection into the masster muscle.
They are localized at the central 1/2 of
the ganglion (X40).

B: This shows labeled neurons in TRG after
HRP injection into the masster muscle.
They are localized in the submandibular
area of the ganglion (X40). Arrows indi-
cate labeled cells.
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Fig. 5. Comparision of size distribution of labeled cells in SCG after HRP injection into each masticatory

muscle.
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Fig. 6. Comparision of size distribution of labeled cells in TRG after HRP injection into each masticatory

muscle.
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Fig. 7. Localization of labeled cells in the trigeminal motor nucleus (TMN) after HRP injection into each

masticatory muscle.

Number at left side of each drawing indicate section number from caudal side of TMN

D: dorsal, V: ventral, L: lateral, M : medial
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Fig. 8. Comparision of size distribution of labeled cells in the trigeminal motor nucleus after HRP injection

into each masticatory muscle.
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