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ABSTRACT

The damaging effects of certain excitatory amino acids (EAAs) namely
glutamic acid (GLU). kamnic acid (KA) and N-methyl-D-aspartic acid (NMDA) and
H.O, on chick retinal DNA were investigated by using both in vitro and in vive
experiments and the etfect ol Na® on EAAs- induced neuronal cell death was also
examined.

In in vitro study. eye cup preparations were used by incubating in medium
containing either EAAs. at various concentrations. or H,0, tor 30 minutes. Retinas
were then isolated from eye cups and retinal DNA was extracted by using phenol-
chloroform method. Retinal DNA patterns were investigated using 1% agarose gel
electrophoresis. Damaging cltects ol GLU on retinal DNA | appeared as smear band,
were observed with all concentrations tested ( 0.1, 1 or 10 mM ), in a dose - dependent
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manner. The effects of GLU on retinal DNA seemed to be not depend on Na', since



the smear band of DNA appeared similarly either in the presence or absense of Na'.
The DNA damaging effects causeﬁ by either GLU, KA or NMDA were compared.
Incubation with 1 mM GLU resulted in a higher degree of DNA damage than
incubation with either 0.1 mM KA or 0.1 mM NMDA.

Although many studies reported that H,0O, produced DNA damage in a
ladder fashion, in our study, the smear band of DNA was observed in most retinas
which incubated with 3 mM H,O,. The protective effect of folic acid against DNA
damaging effect of 3 mM H,O, was observed at concentration 10 mM. however, no
effect against | mM GLU could be observed. In addition zinc sulfate (ZnSO,), at
concentration 0.1 mM, was found to completely protect retinal DNA from the effects
of either 3 mM H,O, or | mM GLU.

The in vivo experiments were done by injected cither toxic substances
(GLU or H,0,) , with or without antagonists (folic acid or ZnSO,) intravitreally and
retinal DNA were examined at 30 minutes after injections. Injection of either 10
umoles/eye GLU or 3 umoles/eye H,O, resulted in the smear band pattern of retinal
DNA, as observed in the in vitro experiments. [n contrast to in vitro experiments, folic
acid, at concentration10 pmoles/eye, had no protective effect against H,O,. Whereas,
ZnSO, (0.1 umoles/eye) completely protected the retinal DNA from the effect of

either GLU or H,0,, consistant with results observed in the in vitro experiments.



