Fine Structure, Origin, and Distribution Density of
the Autonomic Nerve Endings in the Tarsal Gland

of the Mouse
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Photo 1. Fine nerve bundles (arrow) composed of
unmyelinated nerve fibers located around the
acini (a) of a normally innervated tarsal gland.
Photographic silver staining, x480.

Photo 2. Catecholamine fluorescence-positive
nerve axons in the fine nerve bundles located
around the acini (a) of a normally innervated
tarsal gland. Note the numerous varicosities
along the nerve axons. FGS method, X480.

Photo 3. Acetylcholinesterase activity in the fine
nerve bundles located among the acini (a) of a
normally innervated tarsal gland. Note the
numerous varicosities along the nerve axons.
Rubeanic acid-enhancement method, X 480.
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Photo 4. Type I axonal expansions (1) in a fine nerve bundle located near the glandular cells (g)

in a normally innervated tarsal gland. They lack a Schwann cell sheath (S) on the side facing the
tissue space, and contain many small granular synaptic vesicles and several agranular synaptic

vesicles, X20,000.

Photo 5. Type II axonal expansions (II) in a fine nerve bundle located near the glandular cells (g)

21 A B

in a normally innervated tarsal gland. They lack a Schwann cell sheath (S) on the side facing the
tissue space, and contain many agranular synaptic vesicles. %20,000.
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Fig.1. Diagrammatic representation of the longi-
tudinal section of a fine nerve bundle in the nerve
plexus of the tarsal gland. The unmyelinated
axons have numerous expansions which contain
many synaptic vesicles and lack a Schwann cell
sheath (S) on the side facing the tissue space (TS).
The axonal expansions can be divided into two
types: Type 1 (1), those having small granular
synaptic vesicles and a few agranular or large
granular synaptic vesicles, and Type II (II),
those having agranular synaptic vesicles and
sometimes, a few large granular synaptic
vesicles.
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Photo 6. Type (I) and Type II (II) axonal expansions in a fine nerve bundle located near the
smooth muscle cells (m) in a normally innervated tarsal gland. They lack a Schwann cell sheath
(S) on the side facing the tissue space. Type I contains many small granular synaptic vesicles
and several agranular synaptic vesicles. Type Il contains many agranular synaptic vesicles.
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Photo 7. Catecholamine test in a denervated
tarsal gland, 24 hr after superior cervical ganglio-
nectomy. Note complete disappearance of cate-
cholamine fluorescence. a, acinus of tarsal
gland. FGS method, X480.
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Photo 8. Degenerating axon (d) and surviving Type II axonal expansion (II) located near the
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glandular cell (g) in a denervated tarsal gland, 24 hr after superior cervical ganglionectomy.
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Photo 9. Degenerating axons (d) and surviving Type II axonal expansion (II) located near the
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smooth muscle cells (m) in a denervated tarsal gland, 24 hr after superior cervical ganglionectomy.

S, Schwann cell. X 20,000.
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of acetylcholinesterase activity. a, acinus of
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Photo 11. Degenerating axons (d) and surviving Type [ axonal expansions (1) located near the
glandular cell (g) in a denervated tarsal gland, 24 hr after pterygopalatine ganglionectomy.

X 20,000.

Photo 12. Degenerating axon (d) and surviving Type I axonal expansions ( I) located near the
smooth muscle cells (m) in a denervated tarsal gland, 24 hr after pterygopalatine ganglionectomy.
S, Schwann cell. X 20,000.
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Fine Structure, Origin, and Distribution Density of the Autonomic Nerve Endings in the Tarsal
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Key words: Tarsal gland, Adrenergic nerve fibers, Cholinergic nerve fibers, Mouse

Abstract

The present study was pursued to examine the fine structure, origin, and distribution density
of the autonomic nerve endings in the tarsal gland of the mouse. When studied after histochemi-
cal methods, the fine nerve plexus in the normally innervated gland shows both catecholamine-
positive varicose fibers and acetylcholinesterase-active varicose fibers, After superior cervical
ganglionectomy, the catecholamine-positive fibers disappear, while after pterygopalatine ganglio-
nectomy, the acetylcholinesterase-active fibers vanish. In electron micrographs, the varicosities
are revealed as axonal expansions containing many synaptic vesicles, The axonal expansions
partially lack a Schwann cell sheath and directly face the glandular cells or the interstitial smooth
muscle cells. A relatively wide tissue space, 0.1 to 1.0 um in width, lies between the axonal
expansion and the glandular cell or smooth muscle cell. The expansions can be classified into

two types: Type I, those having small granular synaptic vesicles, and Type I, those having



854 i r

agranular synaptic vesicles. Type I undergoes degeneration after superior cervical ganlionectomy,
while Type II degenerates after pterygopalatine ganglionectomy. This indicates that Type I
corresponds to the synaptic ending of the adrenergic fiber originating in the superior cervical
ganglion, and Type II to the synaptic ending of the cholinergic fiber derived from the pterygo-
palatine ganglion. The ratio of Type I to Type II in number was 1:4 in nerve bundles located
around the glandular acini, and 7:3 in nerve bundles located among the smooth muscle cells.




