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Pupil and Autonomic Nervous System

Kazuo MUKUNO and Satoshi ISHIKAWA
Department of Ophthalmology, School of Medicine, Kitasato University

Pupil is round window of the eye and is composed of pupillary sphincter muscle innervated by
parasympathetic nerve in excitatory and probably inhibitory by sympathetic nerve, and pupillary
dilator muscle innervated by sympathetic nerve in excitatory and inhibitory by parasympathetic.
nerve. Furthermore trigeminal nerve also concerned in constriction induced by tachykinin (substance
P and neurokinin A) related actions. Adrenorecepters are also present in sphincter and dilator muscles.
In the former, a-recepters are concerned in constriction and g in relaxation, and in the latter a-
recepters are concerned in excitatory.

In the basic topics, direct pathway from midbrain neurons to sphincter muscle and ciliary muscle
is also proposed. Various methods of analyses of pupillary light reaction were reviewed i.e.; frequency
response analysis, direct and indirect reaction, nasal and temporal stimulation, pupillographic
perimetry, sector pupillographic analysis, and analysis of near triad. Furthermore, neuroanatomical
substrate of independent action of convergence, accommodation and pupillary constriction was
demonstrated. Another pupillary reactions were also introduced.

Pupillary functions in pathological states: Parinaud’s syndrome, aberrant regeneration of the 3rd
nerve palsy, tonic pupil, Horner’s syndrome and pseudophakia (eye with implanted intraocular lens),
were demonstrated by quantitative recording of P/A, A/A and light reaction. Trigeminal function
seems to be important factor in pupillary function. New portable electronic pupillometer (Iriscorder
C2514: Hamamatsu Photonics) was introduced.
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