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Histological Structures of the Peripheral Autonomic Innervation Apparatus.

1. A Scanning Electron Microscopic Study of the Musculus Sphincter Pupillae in the Guinea-pig.

Mariko Sasamoto

Department of Ophthalmology, Yamanashi Medical College, Tamaho, Yamanashi, Japan.

Structures of the peripheral autonomic innervation apparatus in and around the musculus (m.) sphincter
pupillae were investigated by light and transmission/scanning electron microscopy. Light microscopy of the
Champy-Maillet (zinc iodide-osmium tetroxide: ZIO)-stained tissue preparations, showed dense nerve-fiber net-
works, consisting of a Schwann cell framework and neuronal projections. A few myelinated nerve fibers were
present. Scanning electron microscopy revealed the three-dimensional architecture of the nerve networks. For
better visualization of the cellullar elements, a digestion method, using concentrated sodium hydroxide at 60°C,
was employed to remove the collagenous and elastic fibers and basement membranes in the tisssues. Schwann
cells projected several cytoplasmic processes that were attached to each other and made a framework support-
ing the varicose and non-varicose neuronal processes. A Schwann cell frequently ensheathed more than ten
neuronal processes. Varicose neuronal processes occasionally ran without a Schwann cell sheath in the connec-
tive tissue space between the smooth muscle fibers. Transmission electron microscopy of the ultrathin sections
of the glutaraldehyde/osmium tetroxide fixed iris revealed ultrastructures of the nerve fibers and smooth mus-
cle cells. Direct contacts between naked neuronal varicosities and smooth muscle fibers were frequently seen.

Concerning the fundamental histology of the peripheral autonomic innervation, the “autonomic groundple-
xus theory” proposed by Hillarp (1946, 1959) appears valid. Thus, in the groundplexus, nerve fibers apparently
ran parallel in the smallest nerve bundles and remained independent in the terminal portion.

Key words: autonomic groundplexus, musculus sphincter pupillae, scanning electron microscopy



