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Effects of Morphine on Pupillary Light Reflex in Monkeys
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Abstract: The pupil size of both human and other animals can be affected by light. Many kinds of psychiatrical and
psychological disorders, such as drug abuse, associate with abnormal properties of pupillary light reflex. Thus, the
properties of pupillary light reflex could serve as an indicator for drug abuse detection. However, the effect of drug abuse
on pupillary light reflex is till unclear. To assess the effects of addictive drugs on pupillary light reflex quantificationally,
in the present study, we examined the effects of morphine on pupil diameter and pupillary light reflex in rhesus monkeys.
By measuring the pupil diameter at different timing points before and after the administration of morphine, we found that
morphine administration reduced the diameter of pupil and decreased the constriction rate. Our present results provide an
experimental support for applying the properties of pupillary light reflex as a reference in addicts’ detection.
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Fig. 1 The pupil and iris size of a rhesus monkey in rest
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A-B is the diameter of iris; a-b is the diameter of pupil.
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Fig. 2 Pupil size difference at different time points during morphine treatment in darkness
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The vertical axis is the pupil diameter/iris diameter. Horizontal axis is the time points in ten-day morphine administration period. The data were
obtained at three time points after morphine administration: 5 min, 2 h and 24 h. *, P<<005, compared with Smin post-morphine test; #, P<<005,
compared with 24 h post-morphine test. All data were analyzed by One-way repeated ANOVA. Pre-morphine treatment data were the mean of

three time points’ data when treat with saline.
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Fig. 3 The effects of morphine on pupillary light reflex
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The vertical axis is the constriction rate (minimum pupil diameter in light/maximum pupil diameter in dark). Horizontal axis is the time points in
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ten-day morphine administration period. The data were obtained at three time points after morphine administration: Smin, 2 h and 24 h.
Pre-morphine treatment data were also showed as a control. *, P<<005, compared with pre-morphine test; #, P<<005, compared with 5 min
post-morphine test or 24 h post-morphine test. All data were analyzed by One-way repeated ANOVA.
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