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ABSTRACT

The purpose of this study was to examine the effect of monosodium
glutamate (MSG) on visual system and behavior in neonatal Wisﬁr rats by
subcutaneous injection with a solution of MSG at dose of 1 or 2 or 4 mg/gm body
weight (MSG1 or MSG2 or MSG4 groups respectively) on days 1,3,5,7 and 9
postnatally. The control rats received injection of physiological saline. Ail,2 and 3
month of age, the rats were tested for visual behaviors (brightness discrimination,
pattern discrimination and visual e-lcuity ). After that, the optic nerve, brain, eyeball
and body weight were determined. Retinal layers were histologica]ly.studied and the
diameter of optic nerves and their nerve fibers were also examined. The number of
non-myelinated and myelinated nerve fibers were counted per 2500 /sz . As the
results, at 1 month of age, it was observed that the MSG effect could impair
brightness discrimination performance. The performance in MSG4 anirnals was
shown with lower level than the control group of animals. This impairment was also

observed in animals at 2 and 3 months of age comparing to the values in



control and, additionally, both MSG1 and MSG2 groups. The pattern discrimination
performance in all groups of animals at 1 rnonth of age was at the same level
However, at 2 months of age, the performance in MSG2 and MSG4 groups was
significantly lower than those in the control group. This difference was more
pronounced at 3 months of age as seen from the difference when compared with
those in, in addition, MSG1 group. Visual acuity performance results were quite the
same as pattern discrimination performance at all ages of animals. The suppressive
effects of neonatal MSG treatments on various organs and body weight were dose-
dependent. Optic nerve diameter and their nerve fiber diameter were also affected by
MSG. In addition, the treatment of MSG reduced the number of non-myelinated and
myelinated nerve fiber. Histologically, it was observed that MSG can cause thinning
of various retinal layers including outer plexiform, inner nuclear, inner plexiform
and ganglion cell layers.

In conclusion, MSG subcutaneous treatment at 1-4 mg/gm body weight in
neonatal Wistar rats can cause significant disturbances in visual behaviors and this

may reflect impairment of visual organs and brain function.
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