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Experimental Study on Retinal Temperature
1. Heat-Reducing Effect of the Photochromic Filter Lens

Toshiyuki Tanaka
Depertment of Ophthalmology, Okavama Universily Medical School
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Abstract

By changing their color in accordance with the strength of the light rays, photochromic filter
lenses hava as their main effect the reduction of light. In everyday use, however, they also seem to
have a heat-reducing effect, as sunlight includes infrared rays, which are heat rays. The purpose of
this study was to clarify the heat-reducing effect of photochromic filter lenses. A 1 KW light was
shone into the eyes of tame rabbits from a distance of 30cm for one hour, and the rise in temperature
of the retina was measured. When a photochromic filter lens was placed in front of the eyes, the
temperature of the retina was found to be lower than without the lens. The heat-reducing effect of
photochromic filter lenses was theraby confirmed. It is possible that the heat-reducing effect obtained
by using the photochromic filter lens, reducing the level of retinal susceptibility to light by lowering
its temperature, in addition to the primary effect of reducing light, constitutes a means of suppressing
the chemical reaction to light, and may be useful in preventing the advance of chorioretinal degenera-
tion. (Acta Soc Ophthalmol Jpn 91 : 988—992, 1987)

Key words: Retinal temperature, Photochromic filter lens, Heat-reducing effect, Chorioretinal
blood flow, Chorioretinal degeneration
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Fig. 1 The photochromic filter lens
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Fig. 2 A schematic diagram of the measurement
of the temperature of a rabbit retina exposed to
infrared rays
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Table 1 The average temperature changes in the
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rabbit retina exposed to infrared rays with and
without the photochromic filter lens
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9 39.7%0.20 38.7+0.40 Table 2 The average temperature changes in the
10 39.8+0.20 38 8+0.40 rabbit retina exposed to infrared rays before
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0 W 3 4 W 60 Fig. 4 The average temperature changes in the

Fig. 3 The average temperature changes in the
rabbit retina exposed to infrared rays with and
without the lens, and the regression curves.
* . statistically significant alteration

rabbit retina exposed to infrared rays after tak-
ing off the lens, and putting it on a second time.
A : taking off the lens B: putting on the lens a
second time
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Table 3 The average temperature changes
in the rabbit rectum before and after
exposure to infrared rays

The rectal temperature
(mean*SE, °C) n=10

37.76£0.25
37.62%0.31

Before exposure

After exposure
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Fig. 5 The relative energy of each wave length
reaching the rabbit retina exposed to infrared
rays
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