High myopia is associated with an increased risk of many sight-threatening eye diseases due to
the excessive eye growth that underlies this condition. Knowledge of the mechanism underlying this
abnormal growth pattern is important for pharmacological studies that may lead to treatments that
can prevent the development of myopia. Among drugs tested to-date, atropine has been shown to
be effective at inhibiting myopia development (i.e. excessive eye growth), in both humans and
chicks used as an animal model for myopia. In chicks, atropine treatment of one eye has also been
shown to affect the fellow eye, i.e. there is an apparent yoking of the responses of the two eyes.
However, the mechanisms underlying these.

1.To test whether the excessive eye elongation induced by rearing chicks in continuous light (CL)
involves the same mechanism as that triggered by other myopia-inducing stimuli by examining the
effect of atropine on CL-induced eye elongation.

2. To test whether the yoking effect of atropine occurs in animals subjected to binocular CL.

} Two week-old White Leghorn chicks were reared
in continuous light (CL) and compared with
chicks reared in a normal light (NL) 12hr
normal/12hr dark cycle for the same 1 week
period over which their ocular dimensions were
monitored.

CL-1 received 1 week of continuous light induced
prior the start of the injection; CL-0 received CL
treatment starting on the day of the injection.
Half of the chicks in each group (CL or NL)
received daily monocular intravitreal injections of
atropine sulfate(500 g/ L; atp) while the other
half received injections of the vehicle (dH20;
water).

Injections were made daily (4pm) and fellow
eyes were left untreated for comparative
purposes.

Both surgery and measurements were made
under isoflurane anaesthesia (1-1.5%.)
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In all these experiments, measurements were taken every other day (MWF) using high frequency A-
scan ultrasonography to measure the axial dimensions (anterior chamber, crystalline lens, retina,
choroid and sclera) of the eyes. Streak retinoscopy was performed on the 1st and last days of the
experiments to determine the refractive errors of both eyes.
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Injection effect:

The VC of vehicle-injected eyes appear to be smaller than those of the fellow eyes for both NL and CL-1 groups but not for the
CL-0 group.

Atropine effect:

The vehicle-injected eyes appeared to be longer than the atropine-injected eyes, implying that atropine inhibited VC elongation.
In comparing the CL-1 and CL-0 groups, a larger VC interocular difference was observed in the group that experienced CL treatment
a week prior to injections (CL-1) than in the group that experienced CL, starting from the day of the first injection (CL-0)
(0.056mm vs. 0.034mm).

Fellow eye effect:

The fellow eyes of the atropine-injected CL-1 group appear to have shorter VC (48.73%) than those of the fellow eyes of the
matching vehicle-injected CL-1 group (0.197mm, 0.293mm, from Fig. 3, Fig. 1, respectively). Only subtle differences in VC were
observed when comparing atropine-injected eyes with their fellows for both CL groups (0.012mm, -0.001mm in CL-1, CL-0,
respectively).

Discussion 2.Schmid et al. [2] showed that the atropine inhibited the usual

VC elongation induced with negative lenses and diffusers.
Inhibited VC elongation was also observed in this study, here
induced by CL These similar results suggest that the same
mechanism involving muscarinic receptors underlie all 3
enhanced VC elongation responses.

1.0ur results showed that the inhibited VC elongation may
result from the repeated injections (once per day for 4 days).
There are only two differences between the injected and
fellow eyes for the vehicle-injected groups: the act of injecting
eyes, and the introduction of a small amount of distilled water
into the VC (10 L). Since water is likely to have no
significant effe_c_t on the_ gr_owth of VC, ther mechanisms suggest that there is a yoking effect. This
related to the injection is likely to underlie the altered growth S N .

observation is consistent with those of

of VC. Schmid et al. [1].

3.The similarity of VC changes in the fellow
and atropine-treated eyes of the CL groups
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1.The exaggerated VC elongation induced by continuous light may involve the same mechanism as that underlying the myopia-
inducing effects of negative lenses and diffusers.

2.Monocular treatment with atropine results in an inhibitory effect on the VC growth of the fellow eye. To follow up on this yoking
effect, further studies that disconnect the communication between the eyes in the same animal, e.g. using optic nerve
sectioning, will enable us to determine the mechanism involved.
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