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Abstract ©: Sympathetic and sensory innervation of the submandibular, sublingual and
parotid glands, and difference of sensory innervation between the body and duct were
studied by horseradish peroxidase (HRP) method.

Numerous labeled cells were observed in the ipsilateral superior cervical (SCG) and a
few in stellete ganglion (SG) after HRP injection into the submandibular and parotid gland
bodies. They were localized at the central 1/2 of SCG. No labeled cells were found in the
sympathetic ganglia following sublingual HRP injection. HRP injection into the subman-
dibular, sublingual and parotid gland body brought labeling of small numbers of neurons
(1.4, 0.6 and 2.2, respectively) in the unilateral trigeminal ganglion (TRG). However,
more TRG neurons were labeled after HRP application in the submandibular (7.8+3.4
units) and parotid duct (9.4+3.7 units) than in the gland body. Mean diameter of labeled
cells from the duct was significantly smaller (18.6+3.2 um and 18.2%3.4 xm, respective-
ly) than that of tooth plup (27.4%5.0 um) or TMJ (23.7+5.9 um).

No labeled neurons in SCG were recognized by submandibular gland HRP application
after sectioning the facial artery or by parotid HRP injection after cutting the external
carotid artery.

Most of the sympathetic components supplying the submandibular or parotid gland
originate from SCG and much more limitedly from SG. No sympathetic innervation exists
in the sublingual gland. While the sensory innervation of the submandibular and parotid
gland bodies is rare, that of their ducts is more dense by C-fibers which may generate a pain
sensation related to the intraductal sialolithiasis.

The sympathetic nerve from SCG and SG is supposed to innervate the submandibular or
parotid gland via the feeding arteries after arising from the external carotid plexus. They
do not pass by way of the lingual nerve or submandibular ganglion for the submandibular
gland, or of the auriculotemporal nerve for the parotid gland.
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Fig. 1. Photomicrographs showing labeled neurons in
the superior cervical (SCG;A) and
trigeminal (TRG ; B) ganglia.

A : Labeled neurons in SCG after HRP injec-
tion into, the submandibular gland. They
are localized in the central 1/2 of the
ganglion (X40).

B: Labeled neurons in TRG after HRP injec-
tion into the submandibular duct. They
are localized in the submandibular area in
the ganglion (X200). Arrows indicate
labeled cells.
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Table 1. Number of labeled cells in each ganglion after
HRP injection into the submandibular gland.
Mean diameter of labeled cells in SCG : 23.04+3.3 um
Mean diameter of labeled cells in SG :19.1+1.6 um
Mean diameter of labeled cells in TRG: 24.8+7.0 um

Animal Number SCG SG TRG
6 316 4 2
7 265 1 1
8 586 0 1
9 432 0 2
10 245 0 1
Mean=+SD 369+142 1.0x1.7 1.4%0.6
(Units)
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Table 2. Number of labeled cells in each ganglion after
HRP injection into the sublingual gland.
Mean diameter of labeled cells in TRG: 22.5+1.8 ym
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Table 3. Number of labeled cells in each ganglion after
HRP injection into the parotid gland.
Mean diameter of labeled cells in SCG : 21.4£3.0 gm
Mean diameter of labeled cells in SG :20.2£1.6 um
Mean diameter of labeled cells in TRG: 23.9£4.0 gm

Animal Number SCG SG TRG
6 0 0 1 Animal Number SCG SG TRG
7 0 0 0 11 346 0 5
3 0 0 1 12 159 0 1
9 0 0 1 13 406 6 1
10 0 0 0 14 229 0 1
15 65 4 3
Mean+SD 0 0 0.6+0.6
- Mean=+SD 241+138 2.0+£2.8 2.2%1.8
(Units) -
(Units)
(Units) Submandibular and
Parotid Gland
8 O A
[___]Submand. Gland
N 227
6 O A MEAN:23. Oum
S D 3. 3 um
Bl P2rotid Gland
4 0 A N 1157
MEAN:21. 4 um
S D 3. 0um
2 0 A
T T
10 20 30 4 0 S0 (pgm)
1 1 1
20 -
4 0 A TMJ
N 248
6 O - MEAN:18. Qum
SD 2. 7um
8 0

Fig. 2. Comperision of size distribution of labeled SCG cells after HRP injection into
the subrandibular, parotid gland and TM].




ORI B 2 R, BB & BB ST B 3 2 5758 (703)
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BEE T 23.053.3 um, B TIR21.44£3.0umTH - 1, 2, 3). BHARELE CERRHAOE 3 HHERc
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Table 4. Number of labeled cells in each ganglion after Table 5. Number of labeled cells in each ganglion after

HRP injection into the submandibular duct. HRP injection into the parotid duct.
Mean diameter of labeled cells in TRG: 18.6+3.2 um Mean diameter of labeled cells in TRG: 18.243.4 um
Animal Number SCG SG TRG Animal Number SCG SG TRG
16 0 0 11 21 0 0 7
17 0 0 11 22 0 0 8
18 0 0 6 23 0 0 11
19 0 0 8 24 0 0 15
20 0 0 3 25 0 0 6
Mean=+SD 0 0 7.8+3.2 Mean+SD 0 0 9.4+3.7
(Units) (Units)
(Units)
2 0 Submandibular and
Parotid Duct

15 [ JSubmandibular Duct
N:39
ME AN 18. 68um, SD: 3. 2um
10- B rarotid Duct
N:47
MEAN:18. 2um, SD:3. 4um
5 4

10 m)
5-

L m

1 0+ m

1 5 - X m

4 m

2 0 4 TMJ and PULP

Fig. 3. Comparision of size distribution of labeled TRG cells after HRP injection into
the submandibular, parotid duct, TMJ and tooth pulp.
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Table 6. Number of labeled cells of each ganglion after HRP injection into the
submandibular gland following removal of the submandibular gan-

glion
Group 6
Operated side Contralateral side

Animal Number SCG SG TRG SCG SG TRG

26 224 2 1 375 3 2

27 612 5 2 353 3 2

28 341 2 2 320 2 2

Mean=SD 392+£199 3.04+1.7 1.74+0.6 349428 2.7£0.6 2
(Usits)

Table 7. Number of labeled cells of each ganglion after HRP injection into the
submandibular gland following sectioning of the facial artery

Group 7
Operated side Contralateral side

Animal Number SCG SG TRG SCG SG TRG

29 0 0 2 466 4 2

30 0 0 3 274 3 1

31 0 0 1 429 3 2

32 0 0. 1 ) 251 0 1

33 0 0 2 316 2 1

Mean=SD 0 0 1.8+0.8 347+95 2.4£1.5 1.4%0.6

(Usits)

Table 8. Number of labeled cells of each ganglion after HRP injection into the
parotid gland following sectioning of the auriculotemporal nerve

Group 8
Operated side Contralateral side
Animal Number SCG SG TRG SCG SG TRG
34 106 2 0 120 1 2
35 182 0 0 130 1 1
36 137 0 0 174 0 2
Mean+SD 142+38 0.7x1.2 0 141+29 0.7£0.6 1.7%+0.6

(Usits)



HEERIRI 810 2 R, RS & OEE MR BT 2558

(705)

Table 9. Number of labeled cells of each ganglion after HRP injection into the
parotid gland following sectioning of the external cervical plexus

Group 9
Operated side Contralateral side

Animal Number SCG SG TRG SCG SG TRG

37 0 0 3 82 0 1

38 0 0 1 79 1 3

39 0 0 3 341 4 2

40 0 0 2 126 2 3

41 0 0 2 285 4 3

Mean+SD 0 0 2.240.8 183+122 2.2+1.8 2.4%+0.9

(Usits)
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