Fine Structure and Autonomic Innervation of the
Buccal Gland of the Mouse
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Photo 1. Horizontal section of the right buccal
wall of a mouse. b, central lobe of the buccal
gland ; bd, buccal duct; bl, lateral lobe of the
buccal gland; bm, medial lobe of the buccal
gland ; fn, facial nerve; mm, masseter muscle ;
pd, parotid duct ; o, oral cavity. Hematoxylin-
eosin staining, X32.
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Photo 2. Acini of the buccal gland stained with
AB staining and PAS reaction. A, A cells
stained with AB and PAS; B, B cells stained
with PAS only ; e, excretory duct. AB staining
and PAS reaction, X480.
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Photo 3. Demilune of the acinus of the buccal gland. A, A cell; B, B cell; ], lumen of the acinus;
i, intercellular secretory canaliculus. GA-0sO, fixation, x5,800.

vesicles b ZH R S 3, MIAENICIE, ZOEH»I,
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lysosome AR &4 2. lysosome D NERDYIE 13 EHK
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Lfbfméﬁﬂﬁkﬂhmoﬂé S 1 B

TR LT B Photo 4. A (A) and B (B) cells in the acinus of the
o i buccal gland. Arrows indicate the Golgi
B L PR E H Z R TS 3 8 X2 3 Rk lamellae. Silver methenamine technique,
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Photo 5. Gap-junction like structure (arrow)
occurring between two myoepithelial cells (me).
GA-0s0, fixation, x42,000.
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SRR EE IR - TIEPUCHEAT 2 iRz 2 ~ 3 B x, 7-8hIREE D BB I BIREMIR £ BT 2
s BIIRICEEAT L THEA T B MR ERIE 1 ~ 2 REFEEL, (BET). &8, BNCHEAT3ERKIZ/NS L, T
FRENSBOMOEIERRME L, 1~3KDNME WEHIME ICBITT 2 700, BHIREEMMERIZ/ MBS

MRS L S0, JORMERERRANICEAR E LR oz, SEEHRHEREIL, ho OMERED

Photo 6. Horizontal section of the basal part of a — 7
mouse skull. A nerve bundle (arrow) is seen R ’
originating from the otic ganglion (og) to join the Photo 7. Hilus region of the buccal gland.
buccal nerve. Ip. lateral pterygoid muscle; rp, Arrows indicate nerve bundles entering the gland
ramus of the pterygopalatine artery ; sb, sphen- to form periacinous, periarterial and intra-
oid bone; sg, semilunar ganglion. Hemato- acinous nerve plexuses. Photographic silver
xylin-eosin staining, X48. staining, x480.

Fig. 1. Diagrammatic representation (ventro-lateral view) of the nerve branches supplied to
the left buccal gland. Symbols: atn, auriculotemporal nerve ; bbn, branch of the buccal
nerve ; bc, central lobe of the buccal gland ; bd, buccal duct ; bl, lateral lobe of the buccal
gland ; bm, medial lobe of the buccal gland ; bn, buccal nerve; ec, external carotid
plexus; fan. nerve bundles accompanying the facial artery; gg, glossopharyngeal
ganglion ; ian, inferior alveolar nerve; In, lingual nerve ; lpn, lesser petrosal nerve : mn,
masticator nerve; og, otic ganglion; pd, parotid duct ; scg, superior cervical ganglion;
sg, semilunar ganglion.
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PR S VBRI IREZ O/ E B & ClRE
Bllc U, MENSREEERT 5. BERSEE
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JERRDOWIAE A & /NEIIR & LIRS A T 5 R
HIZ PO EEHGHE S S 2D, JEIR N O SR
b3,

2) MBEEMEEIC L AR

HTA-LT I VERRBERICL D T RAOKERE
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Photo 8. Catecholeamine fluorescence test in a
normally innervated buccal gland. Dense
plexuses of thin nerve bundles with many
varicosities are seen around the acini and the
artery. FGS method, X480.

Photo 9. Acetylcholinesterase activity test in a
normally innervated buccal gland. Activity-
positive thin nerve bundles stained black are
observed around and within the acini and around
the artery. Rubeanic acid-enhancement
method, X 480.
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Photo 10. Cross section of a nerve bundle proceed-
ing to the buccal gland. Two small myelinated
and many unmyelinated fibers are seen. GA-
0s0, fixation, X4,800.
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Photo 11. Longitudinal section of a nerve bundle
in the hilus region of the buccal gland. A
‘terminal region of the perineurium (pn) where the
nerve fibers are exposed to the tissue space is
seen. Dichromate fixation, X5,800.
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Photo 12. Distant synapse in the periacinous nerve plexus of a normally innervated buccal gland.
Type I (1) and Type II (II) axonal expansions are seen. Type [ contains many small granular
synaptic vesicles, while Type II contains many agranular synaptic vesicles. ac, acinar cell; c,
capillary ; me, myoepithelial cell. Dichromate fixation, X20,000.
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Photo 13. Distant synapse in the periarterial nerve plexus of a normally innervated buccal gland.
Type I (I)and Type II (II) axonal expansions are seen. Type I contains many small granular
synaptic vesicles and several large granular and agranular synaptic vesicles, while Type II

contains many agranular synaptic vesicles.
fixation, X20,000.

Fig. 2. Diagrammatic representation of the distant
synapses in the periacinous and periarterial nerve
plexuses of the buccal gland. The unmyelinated
axons have numerous expansions which contain
many synaptic vesicles and lack a Schwann cell
(S) sheath on the side facing the tissue space (ts).
The expansions can be divided into two types:
Type I (1), those having many small granular
synaptic vesicles and a few agranular or large
granular synaptic vesicles; and Type II (II),
those having many agranular synaptic vesicles
and, sometimes, a few large granular synaptic
vesicles.
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sm, smooth muscle cell of the artery. Dichromate

Photo 14. Contact synapse in the intra-acinous
nerve plexus of a normally innervated buccal
gland. The axonal expansion contains many
agranular synaptic vesicles. It occurs between
the acinar cell (ac) and the myoepithelial cell
(me). A mitochondrion lies parallel with the
acinar cell membrane at the contact area.
Dichromate fixation, X 20,000.
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Photo 15.

Contact synapse in the intra-acinous
nerve plexus of a normally innervated buccal
gland. The axonal expansion contains many
agranular synaptic vesicles. It occurs between
the base of an acinar cell (ac) and its basement
membrane (b). Mitochondria lie parallel to the
acinar cell membrane at the contact area.
Distant synapses in the periacinous nerve plexus
having Type I (I) and Type Il (II) expansions
are seen in the lower left corner of the photo.
The fenestrated capillary (c) is seen in the lower
right corner. Dichromate fixation, x20,000.
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Photo 16. Contact synapse in the intra-acinous
nerve plexus of a normally innervated buccal
gland. The axonal expansion contains many

agranular synaptic vesicles. It occurs between
two adjacent acinar cells (ac). Dichromate
fixation, X20,000.
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Photo17. Contact synapse in the intra-acinous
nerve plexus of a normally innervated buccal
gland. The axonal expansion contains nume-
rous agranular synaptic vesicles and several
large granular synaptic vesicles. It occurs adja-
cent to the acinar cells (ac) and the myoepithelial
cell (me). GA-OsO, fixation, x20,000.
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Photo 18. Catecholamine fluorescence test in a
denervated buccal gland, 24 hr after superior
cervical ganglionectomy. The catecholamine
fluorescence completely disappears. Lysosomes
in the glandular cells show a weak vyellow
fluorescence, but not the bright green catechol-
amine fluorescence. FGS method, X480.

Fig.3. Diagrammatic representations of the contact synapses in the intra-acinous nerve
plexus of the buccal gland. The axonal expansions contain many agranular synaptic
vesicles and a few large granular synaptic vesicles. A, a contact synapse located between
the myoepithelial cell (me) and the acinar cell (ac) ; B, a contact synapse located between
the base of the acinar cell (ac) and its basement membrane (b); C, a contact synapse
located between two adjacent acinar cells {ac); D, a contact synapse adjacent to two
acinar cells (ac) and the myoepithelial cell (me).
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Photo 20. Degenerating axon (d) and surviving
Type II axonal expansion (II) in the periarterial
nerve plexus of a denervated buccal gland, 24 hr
after superior cervical ganglionectomy. sm,
smooth muscle cell of the artery. Dichromate
fixation, X20,000.
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Photo 19. Degenerating axons (d) and surviving Type II axonal expansions (I1) in the periacinous
nerve plexus of a denervated buccal gland, 24 hr after superior cervical ganglionectomy. ac,
acinar cell. Dichromate fixation, X 20,000.

Photo 21. Catecholamine fluorescence test in a
denervated buccal gland, 24 hr after external
carotid neurectomy. Almost all the catechol-
amine fluorescent fibers disappear, but a few
remain. FGS method, %480.
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Photo 22. Catecholamine fluorescence test in a
denervated buccal gland, 24 hr after section of
nerve bundles accompanied with the facial
artery. Almost all the catecholamine fluore-
scent fibers disappear, but a few remain. FGS
method, X480.
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Photo 23. Acetylcholinesterase activity test in a
denervated buccal gland, 2 days after mandibular
neurectomy. Note the complete disappearance
of acetylcholinesterase activity. Rubeanic acid-
enhancement method, X480.

Photo 24. Cross section of a nerve bundle proceed-
ing to the buccal gland, 24 hr after mandibular

neurectomy. Degenerating (d) and normal
unmyelinated axons are seen. Dichromate fix-
ation, X7,700.
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Photo 25. Degenerating axons (d) and surviving Type [ axonal expansions ( I) in the periacinous
nerve plexus of the buccal gland, 24 hr after mandibular neurectomy. ac, acinar cell ; ¢, capillary.

Dichromate fixation, X20,000.

Photo 26. Degenerating axons (d) and surviving Type I axonal expansions ( 1) in the periarterial
nerve plexus of a denervated buccal gland, 24 hr after mandibular neurectomy. sm, smooth
muscle cell of the artery. Dichromate fixation, X20,000.
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Photo 27. Degenerating axon (d) in the intra-
acinous nerve plexus of a denervated buccal
gland, 24 hr after mandibular neurectomy. A
mitochondrion lies parallel to the acinar cell
membrane at the contact area. ac, acinar cell ;
me, myoepithelial cell. Dichromate fixation,
% 20,000.
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Photo 28. Acetylcholinesterase activity test in a
denervated buccal gland, 2 days after buccal
neurectomy. Acetylcholinesterase activity com-
pletely disappears. Rubeanic acid-enhancement
method, x480.
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Photo 29. Acinar cells of a denervated buccal
gland, 7 days after superior cervical ganglio-
nectomy. Secretory granules show a marked
fusion, while the rough-surfaced endoplasmic
reticulum indicates an expanded appearance.
ac, acinar cell. Dichromate fixation, X 5,000.

Photo 30. Acinar cells of a denervated buccal
gland, 7 days after mandibular neurectomy.
The acinar cells show a marked reduction in size,
while the secretory granules are markedly reduc-
ed in number. ac, acinar cell; I, lumen of the
acinus; me, myoepithelial cell. Dichromate
fixation, X5,000.
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Abstract

The structure and innervation of the mouse buccal gland were studied by histochemistry and
electron microscopy. The buccal gland is located in the buccal wall, anterior to the masseter
muscle. The gland is composed of three lobes, each having excretory ducts. These ducts join one
another to form a large excretory duct, the buccal duct, which joins the parotid duct at about
0.5mm proximal from the oral terminal of the parotid duct. The buccal gland is characteristic of
the compound tubuloalveolar and mixed gland. The glandular acinus consists of about 90%
mucous cells and 10% serous cells. The buccal gland has no intercalated and striated ducts.

Photographic silver staining shows that the buccal gland is supplied with many unmyelinated
nerve fibers forming periacinous, periarterial and intra-acinous nerve plexuses. The nerve fibers
exhibit many varicosities alnong their course in the plexuses. Histochemical techniques demon-
strate catecholamine fluorescence and acetylcholinesterase activity in these nerve plexuses. After
superior cervical ganglionectomy the catecholamine-positive fibers disappear, the same being true
after buccal neurectomy for acetylcholinesterase-positive fibers. In electron micrographs, the
varicosities are revealed as axonal expansions containing many synaptic vesicles and mitochond-
ria. The axonal expansions located in the periacinous and periarterial nerve plexuses show the
distant synapses, while those located in the intra-acinous nerve plexus show the contact synapses.
The expansions can be classified into two types: Type I, those always having many small granular
vesicles; and Type II, those having many agranular vesicles. After superior cervical ganglionec-
tomy, Type I expansions degenerate,while after buccal neurectomy, Type II expansions degene-
rate. These histochemical and electron microscopical observations indicate that Type I expan-
sions correspond to the synaptic endings of the adrenergic fibers originating from the superior
cervical ganglion, while Type II expansions correspond to the synaptic endings of the cholinergic
fibers derived from the otic ganglion. The ratio of Type I to Type I is 1:3 in the periacinous
nerve plexus and 4:3 in the periarterial nerve plexus. All the contact synapses in the intra-aci-
nous nerve plexus belong to Type II expansions.

After superior cervical ganglionectomy, the glandular cells show a fusion of the secretory
granules and an expansion of the rough-surfaced endoplasmic reticulum. After mandibular
neurectomy, the glandular cells show marked change and the gland undergoes edematous de-
generation.




