BN E, 36(4) : 495~508, 1988

W LT R (R 5 R A AR M E O SO

m k H -
(BN RRE R S
GEEE WUl =80

Effects of Biologically Active Agents on the Cross-sectional
Area of Pupils in Isolated Monkey Irides

Hirokazu FUKUNAGA

Department of Ophthalmology, Shinshu University School of Medicine
(Director : Prof. Katsuzo SEGAWA)

Effects of biologically active substances on the cross-sectional area of pupils were investigated
in isolated monkey irides. Changes in the cross-sectional area were measured by a domestic-made
area-measuring gauge utilizing an area image sensor with a single-lens reflex camera, In the
isolated monkey irides, epinephrine (EP), norepinephrine (NE) and dopamine caused dose-de-
pendent increases in the cross-sectional area (mydriasis), but isoproterenol (ISP) had no effect on
it. The decreasing order of the responses was as follows : EP 2 NE > dopamine. The threshold
concentration in the EP-induced mydriasis was approximately 2.5x1078M. Pretreatment with an
a-adrenoceptor antagonist, phentolamine, shifted dose-dependently the dose-response curves of
EP and NE to the right. On the other hand, prostaglandin Fee (PGFsa), 5-hydroxytryptamine
(5-HT), acetylcholine (ACh), adenosine, ATP, ADP, AMP and histamine produced dose-dependent
decreases in the cross-sectional area (miosis). The decreasing order of the responses was
as follows : PGFea=5-HT>>ACh > adenosine= ATP=ADP=histamine==AMP. The threshold con-
centration in the PGFae-induced miosis was about 10°M. The 5-HT-and ACh-induced mioses were
dose-dependently suppressed by pretreatment with methysergide and atropine, respectively.
Effects of similar active substances on the cross-sectional area of isolated monkey punched
pupils in which pupillary sphincter muscles were removed by means of an ophthalmic trepan were
studied. Almost all substances except for 5-HT and ACh produced qualitatively similar responses
in the punched pupil preparations as well as in normal preparations. 5-HT and ACh, on the
contrary, caused dose-dependent increases in the cross-sectional area, which were significantly
inhibited by pretreatment with methysergide and atropine, respectively. These findings suggest
that high concentrations of 5-HT and ACh induce contractions in both pupillary sphincter
and dilator smooth muscles, and then the summation of developed tensions in both smooth
muscle layers produced by the agents always elicits a miotic response in isolated monkey irides.

It is also suggested as a possible hypothesis that a contraction of pupillary dilator smooth
muscles produced by high concentrations of 5-HT or ACh may be related to a compensatory role
in regulation of the cross-sectional area of the pupil. Shinshu Med. J., 86 : 495—508, 1988
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relative response in cross-sectional area of pupil
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