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RATIONALE: NMDA-mediated excitatory neurotransmission and GABA-mediated
inhibitory neurotransmission in the central nervous system (CNS) is affected by
extracellular pH. that changes easily when oxidative stress occurred. CNS is protected
by antioxidant ability from the oxidative stress. Synergistical scavenging works of alpha-
tocopherol (Vit E) and ascorbic acid (Vit C) are most potent antioxidant ability in CNS.
However, there are very few reports investigated interaction between the pH changes

and the antioxidant ability. The aim in this study is to clarify in vitro and in vivo effect
of pH changes in the hippocampal extracellular space on antioxidant ability using
electron paramagnetic resonance (EPR) spectroscopy.

Materials and Methods : In vitro reactant was constructed from 0.1M Vit E, 10mM Vit
C, lmM carbamoyl-PROXYL in 70% ethanol. The pH was adjusted at 5, 6, 7,8 and 9
using IN NaOH. In vivo investigation was carried out using in vivo microdialysis
combined with EPR spectroscopy. Following 60min perfusion of 6mM carbamoyl-
PROXYL aCSF of pH § in the unilateral hippocampus, normal aCSF perfusion adjusted
at pH 5 was started and the recovered hippocampal dialysate in sample tube was
subjected in EPR spectroscopy. The amplitude of M} = +1 of carbamoyl-PROXYL in the

recovered dialysate was monitored. Half-life (min) was calculated from the elimination
curve of nitroxide radical, that was exponentially decayed. The same experiment was
performed using aCSF adjusted at 6, 7, 8 and 9.

Results and Discuusion : Characteristic result being mostly common both in an in vitro
and in vivo study about interaction between pH changes and antioxidant ability of Vit E-
Vit C was that acidosis changes from pH 7 to 6 made half-life of carbamoyl-PROXYL
decrease remarkably. Increased reducing ability of Vit E- Vit C in acidosis might play as
compensatory role when CNS would be exposed to oxidative stress, such as brain
ischemia acidosis.
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pH5 4.195 +/- 0.331
pH6 7.790 +/-0.206
pH 7 43.210 +/- 2.398
pH 8 55.799 +/- 1.485
pHSY 61.667 +/- 4.029
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&pHIZ & 1 B carbamoyl-PROXYL ¥ A

-in vivo - (min; mean+/-SE)
pH 5 7.743 +/- 0.752
pH 6 10.706 +/-1.397
pH7 19.601 +/-1.166
pH8 22.561 +/-1.517
pH 9 23.353 +/-1.517
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