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The innervation of the tarsal muscle of the mouse. Toshio Yamashita, Depar-
tment of Anatomy, School of Medicine, Kanazawa University. Kanazawa, 920, Japan,
J. Juzen. Med. Soc., 88, 262—286(1979)

Abstract The innervation of the tarsal muscle of the mouse was studied by light, electron
and fluorescence microscopy, with special reference to the origin and pathway of the post-
ganglionic sympathetic nerve fibers innervating the tarsal muscle, and to the fine structure and
histochemical properties of the nerve endings in the tarsal muscle. For this study the normal mice
and the sympathectomized mice by section of the internal carotid nerve were used.

The tarsal muscle of the mouse is supplied with both the unmyelinated postganglionic sympa-
thetic nerve fibers derived from the superior cervical ganglion and the unmyelinated post-
ganglionic parasympathetic nerve fibers derived from the pterygopalatine ganglion, as well as the
thin myelinated afferent nerve fibers derived from the trigeminal nerve.

The postganglionic sympathetic fibers pass through the internal carotid nerve and plexus to
enter the abducent nerve via communicating branches. These nerve fibers run through the ab-
ducent nerve and divisionally enter the frontal, nasociliary and lacrimal nerves via communicating
branches. Then they proceed peripherally running through these nerves and their peripheral
branches. Finally they are distributed to the medial half of the tarsal muscle via the supratrochlear
nerves and to the lateral half of the tarsal muscle via the lacrimal, zygomaticotemporal and
zygomaticofacial nerves.

The unmyelinated axons supplied to the tarsal muscle run between the muscle cells, being
enclosed by Schwann cells. They form many varicose nerve endings along their length which
bulge out of their Schwann cell sheath and often face the pinocytosis vesicle-rich zone of the
smooth muscle cells, intervening a wide gap of 0.1 — 1.0 » in width, to prepare the so-called
“Synapse auf Distanz.”

After sympathectomy, the B, D and F types of nerve endings, which have the small granular
synaptic vesicles in common, undergo degeneration, while the A, C and E types of nerve endings,
having no small granular synaptic vesicles in common, survive intact. This indicates that the
former corresponds to the endings of the postganglionic sympathetic fibers and the latter to
those of the postganglionic parasympathetic ones.

Both the catecholamine-fluorescence-positive fibers and the acetylcholinesterase-activity-
positive fibers are distributed in the tarsal muscle. The former is more abundant in number than
the latter. The former loses their fluorescence after sympathectomy.

The thin myelinated fibers supplied to the tarsal muscle are very small in number, and they
form afferent free endings within the intramuscular connective tissue. These thin myelinated

fibers do not degenerate after sympathectomy.




7 7 BRI E ORI DWT

281




282 1 T




-y AR OMBEHEICOWT 283




284 | T




= U AR O MEREIC DT 285




286 1 T




