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Fig.1. Diagrammatic representation of the dorsal view of the nerve branches supplied to the
Harder's gland on the right side, and their topographical relation to the nerves in the orbit. ae:
anterior ethmoidal nerve, an : abducent nerve, bl : branches derived directly from pterygopalatine
ganglion, b2 : branches derived from retro - orbital nerve plexus, dh: duct of Harder’s gland, dp:
deep petrosal nerve, ec: external carotid nerve, fa: facial nerve, fr: frontal nerve, gb: ganglion
branch of maxillary nerve, gg: geniculate ganglion, gp: greater petrosal nerve, H: Harder’s
gland, ic: internal carotid nerve, ip : internal carotid plexus, it : infratrochlear nerve, In: lacrimal
nerve, mn: maxillary nerve, n: nasociliary nerve, np: nerve of pterygoid canal, o: ophthalmic
nerve, ob : orbital branchs of pterygopalatine ganglion, pg: pterygopalatine ganglion, ro: retro
orbital nerve plexus, sc: superior cervical ganglion, st: sympathetic trunk, tg: trigeminal

ganglion, z : zygomatic nerve.
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Explanation of Photographs

Photos. 1 to 16 are photomicrographs, and Photos.
17 to 31 are electron micrographs.

Plate I

Photos. 1 to 4. Photo. 1 is a sagittal section of the
mouse orbit. Photos. 2, 3 and 4 are frotal sections
of the mouse orbit at the levels of A, B and C
indicated in Photo. 1. e: eyeball, H: Harder’s
gland, o: orbital venous sinus, on: optic nerve.
Resorcin - fuchsin stain. X8.

Photo. 5. Acini of Harder’s gland. Note brown
pigments (p) in the lumen of the acini. Hema-
toxylin - eosin stain. X270.

Photo. 6. Acini of Harder’s gland. Note brown
pigments (p) in the lumen. A: A cell, B: B cell.
Toluidine blue stain. x270.

Photo. 7. Nerve bundle (arrow) running from the
pterygopalatine ganglion to the Harder’s gland.
Photographic silver stain. X290.

Photo. 8. Nerve bundle (arrow) running from the
retro - orbital nerve plexus to the Harder's gland.
a: artery. Photographic silver stain. x290.

Plate II

Photo. 9. Periductal nerve plexus. d: glandular
duct. Photographic silver stain. X 290.

Photo. 10. Fine nerve plexus situated among the
glandular acini and in the arterial wall (a).
Photographic silver stain. X 580.

Photo. 11. Myelinated nerve fibers (arrow) in the
periductal nerve plexus. d: glandular duct.
Toluidine blue stain. X 540.

Photo. 12. Surviving myelinated nerve fibers
(arrow) in the periductal nerve plexus, 4 days
after pterygopalatine ganglionectomy. All un-

myelinated fibers disappear. d: glandular duct.
Photographic silver stain. X540.

Photo. 13. Catecholamine fluorescence in normally
innervated Harder’s gland. Note dense plexus of
thin nerve bundles with many varicosities near
the arterial wall. FGS method. X 580.

Photo. 14. Catecholamine test in denervated
Harder's gland, 24 hr after superior cervical
ganglionectomy. Note complete disappearance of
catecholamine fluorescene near the arterial wall.
FGS method. X580.

Photo.15. Acetylcholinesterase activity in normal-
ly innervated Harder’s gland. Note dense plexus
of thin nerve bundles with many varicosities both
near the arterial wall (tailed arrow) and among
the acini (untailed arrow). Rubeanic acid - en-
hancement method. X270.

Photo. 16. Acetylcholinesterase test in denervated
Harder’s gland, 7 days after pterygopalatine
ganglionectomy. Note complete disappearance
of acetylcholinesterase activity both near the
arterial wall and among the acini. Rubeanic acid
- enhancement method. X270.

Plate lII

Photo. 17. Apical part of A cell. Many secretory
droplets are seen. One of them shows exocytotic
secretion to the acinar lumen (). X15,000.

Photo. 18. Many dense bodies (db) in the cytoplasm
of A cell. X 30,000.

Photo. 19. Apical part of B cell. Many secretory
droplets having less dense central part and more
dense peripheral part. Arrow indicates exocytosis
of a secretory droplet. X15,000.

Photo. 20. Spiral bodies (tailed arrow) and lamellar
body (untailed arrow) in the cytoplasm of B
cell. x15,000.

Photo. 21. Accumulation of small lipid droplets in
the cytoplasm of B cell. x15,000.

Plate IV

Photo. 22. Many small plates in the lumen of the
acini of Harder’s gland. X18,000.

Photo. 23. High magnification of the small plates
in the glandular lumen. Note longitudinal regular
band, about 30A in period. X 144,000.

Photo. 24. Cross section of a nerve bundle in the
periductal nerve plexus. Note a small myelinated
fiber and many unmyelinated ones. X20,000.
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Photo. 25. Longitudinal section of a nerve bundle in
the periductal nerve plexus, 24 hr after pterygo-
palatine ganglionectomy. Degenerating axons
(dg) and a surviving myelinated fiber are seen. X
20,000.

Photo. 26. Cross section of a nerve bundle in the
periductal nerve plexus, 24 hr after sectioning the
nasociliary nerve. Degenerating myelinated
fibers (dg) and surviving unmyelinated axons are
seen. X20,000.

Plate V

Photo. 27. Type -1 axonal expansion (II) in the
nerve plexus among the acini of Harder’s gland.
Note many agranular synaptic vesicles in the
axonal expansion. X 20,000.

Photo. 28. Type-1 axonal expansions (1) and
Type -1I axonal expansions (II) in the nerve
plexus in the arterial wall of Harder's gland.

H

expansions and agranular synaptic vesicles i
Type -II expansions. X 20,000.
Plate VI

Photo. 29. Degenerating axons (dg) and surviving
Type-1I axonal expansions (II) in the nerve
plexus in the arterial wall in denervated Hardep
s gland, 24 hr after superior cervical ganglionec.
tomy. Arrow indicates large granular Synaptic
vesicle. X20,000.

Photo. 30. Degenerating axons (dg) in the nerve
plexus among the acini in denervated Harder's
gland, 24 hr after pterygopalatine ganglionec-
tomy. X 20,000.

Photo. 31. Degenerating axon (dg) and surviving
Type-1 axonal expansions (I) in the nerve
plexus in the arterial wall in denervated Harder'

s gland, 24 hr after pterygopalatine ganglionec-
tomy. X20,000.

Note small granular synaptic vesicles in Type - I

Structure and Innervation of Mouse Harder’s Gland . Naoto Kawachi, Department of
Anatomy, School of Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 91,
744—763 (1982)

Key words: Harder’s gland, adrenergic nerve fibers, cholinergic nerve fibers, mouse.
Abstract

The structure and innervation of the mouse Harder’s gland were studied by histochemistry
and electron microscopy. The mouse Harder’s gland has two types of acinar cells, A and B cells.
The A cells have large secretory droplets containing an electron-lucent amorphous material, and
membrane-bounded peculiar organelles, 800-4,000 A in diameter, containing an electron-dense
material. The B cells have small secretory droplets composed of a less dense central part and a
denser peripheral part, spiral bodies and lamellar bodies. The so-called brown pigment in the
acinar lumen consists of an irregular accumulation of electron-dense small plates having longi-
tudinal regular bands, about 30 A in period. This structural feature is similar to that of proto-
porphyrin crystals. The photographic silver method shows that the Harder’s gland is supplied
with many unmyelinated nerve fibers, which form fine nerve plexus among the acini and in the
arterial walls. The nerve fibers show many varicosities along their course in the plexus. The
histochemical techniques demonstrate catecholamine-fluorescent varicose fibers only in the
arterial walls and acetylcholinesterase-active varicose fibers both in the arterial walls and among
the acini. After superior cervical ganglionectomy the catecholamine-positive fibers disappear,
while after pterygopalatine ganglionectomy the acetylcholinesterase-active fibers vanish. In
electron micrographs, the varicosities appear as axonal expansions containing many synaptic
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yesicles. A relatively wide space, 0.1-1.0 um in width, lies between the expansions and the
glandular acini or the smooth muscle cells in the media of the arteries. The expansions can be
classified into two types; Type-I always having small granular vesicles and Type-II having many
agranular vesicles. In the arterial walls Type-l1 expansions are more frequent than Type-II ex-
pansions, while among the acini only Type-II expansions are present. After superior cervical
ganglionectomy Type] expansions undergo degeneration, while after pterygopalatine gangli-
onectomy Type-II expansions degenerate. These observations indicate that Type-I expansions
correspond to the synaptic endings of the adrenergic fibers originating from the superior cervical
ganglion, and Type-Il expansions correspond to the synaptic endings of the cholinergic fibers
derived from the pterygopalatine ganglion. The Harder’s gland is also supplied with a few thin
_myelinated nerve fibers from the nasociliary nerve.
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