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The Parasympathetic Direct Pathway from the Midbrain to the
Ciliary Muscle in Cats and Monkeys

Shinya Kimura
Department of Ophthalmology, School of Medicine, Kitasato University

Abstract

The visceral, namely the parasympathetic component of the oculomotor complex which directly
innervates ciliary muscle was investigated using horseradish peroxidase (HRP) in three cats and three
monkeys. A unilateral total iridectomy to abolish innervation to the iris was made in all animals.
After 1 month to allow fiber degeneration in the iris, HRP was injected into the ciliary muscle of
ipsilateral eye. Distribution of the labeled cells at the midbrain and at the ciliary ganglion was
examined. Labeled cells were present in the ciliary ganglion and midbrain in all three cats and three
monkeys. In the cat, labeled cells were distributed in the Edinger-Westphal (EW) nucleus and the
Perlia nucleus. In the monkey, labeled cells were distributed in the anteromedian (AM) nucleus, the
EW nucleus and the Perlia nucleus, respectively. Therefore, the existence of a direct parasympathetic
pathway from the midbrain to the ciliary muscles was confirmed in these animals. Based on these
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observations, it is obvious that accommodation of the eye was innervated partly by a direct pathway
from the midsagittal region of the parasympathetic neuron of the oculomotor nuclear complex. (Acta

Soc Ophthalmol Jpn 95 : 1031—1036, 1991)

Key words: Ciliary muscles, Ciliary ganglion, Direct pathway, HRP (horseradish peroxidase),
Parasympathetic neuron of the oculomotor nuclear complex
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Abbreviations / \\

AM: anteromedian nucleus D: nucleus of Darkschwitsch EW: Edinger-Westphal nucleus
IC: interstitial nucleus of Cajal OC: oculomotor complex P: nucleus of Perlia PAG: periaqueductal gray

E5 *=FEM4EH HRP EARPRESHREMEOBEY =T | Afilo EW BX U Perlia #i
Edia R s, AERMaY R,

6 A ERREH HRP EASOFRMESRMEMELYTRT, A: AME, B: EWH, C: Perlia
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TRERBICEDHLRTV A,
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Abbribiations

AM: anteromedian nucleus

D: nucleus of Darkschwitsch
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MONKEY

EW: Edinger-Westphal nucleus IC: interstitial nucleus of Cajal

OC: oculomotor complex P: nucleus of Perlia PAG: periaqueductal gray R: Red nucleus
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EW # K U Perlia B Bl 2329 5, AMERME =T,
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Cat Monkey

size (um) shape size (zm) shape

AM = 21.4%£4.4 spindle
EW 17.1£2.0 oval,round 17.0£3.4 oval round
Perlia 18.1%+3.2 spindle 20.5£2.6 spindle

0C  26.4+4.4 round 27.0%+4.3 round

AM : Anteromedian nucleus, EW: Edinger-Westphal
nucleus, OC: Oculomotor Complex, Perlia: Perlia

nucleus
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