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Determination of y-Aminobutyric Acid and Glutamic Acid
in Rat Brain by High Performance Liquid Chromatography
with Electrochemical Detection
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Abstract — A sensitive and efficient assay method was applied to determine the level of glutamic acid (GA)
and y-aminobutyric acid (GABA) in frontal cortex and hippocampus of rat administrated with ethanol and
drugs. The compounds were derivatized with o-phthalaldehyde (OPA) and 2-mercaptoethanol for pre-
column analysis. The condition for the simultaneous determination of GA, GABA and B-aminobutyric acid
(BABA) by high performance liquid chromatography with electrochemical detection was reverse phase C,g
column as stationary phase, 0.1 M phosphate buffer containing 0.1 mM Na,EDTA : methanol=>55 : 45
(v+v) pH 3.8 as mobile phase and 0.7V electrode voltage. The stability of reaction product of GA, GABA
and BABA with OPA could be increased by adding the same volume of polyethylene glycol 400 to reaction
mixture. The GABA level in frontal cortex of rat was significantly decreased by the administration of picro-
toxin and diazepam, but it was significantly increased by the administration of red ginseng total saponin,

N-methyl-D-glucamine and (-)-deprenyl.
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Fig. 1 — Effect of pH of the mobile phase on the retention of GA
(— @ - and GABA (- -). Stationary phase; NovaPak
Ci3 (3.9 X 150 mm), mobile Phase; 0.IM phosphate
buffer (included 0.1 mM Na,EDTA) : methanol=55:45
(v+v), column temperature; 30°C. The capacity factor, k',
was calculated by k'=(tp-t,)/t, where ty is the retention
time of the compound of interest and t, the retention time
of an unretarded component.
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Fig. 2 — The stabilizing effect of type of PEG on the reaction
product of GA with OPA. Peak area of GA without PEG
(= O -) and that of GA after 50% addition of PEG200
(—®-), PEG400 (— @ -) and PEG1000 (—A-) to reac-
tion mixture was plotted vs. reaction time. The reaction
was carried out at room temperature.
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Fig. 3 — The stabilizing effect of PEG400 on the reaction product
of GABA and BABA with OPA. Peak area of GABA
(— OO —)and BABA (— A —) without PEG400 and
that of GABA (— @ —) BABA (—A—) after 50%
addition of PEG400 to reaction mixture was plotted vs.
reaction time. The reaction was carried out at room

temperature.
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Fig. 4 — Chromatograms of a mixture of GA, GABA and BABA
standard (A) and a hippocampus homogenate of rat brain
(B). Stationary phase; NovaPak C;; (3.9 X 150 mm),
mobile Phase; 0.1M phosphate buffer (included 0.1 mM
Na,EDTA) : methanol=55 : 45 (v+v), pH 3.8, column tem-
perature; 30°C, flow rate; 0.8 mi/min, ECD-electrode;
glassy carbon electrode (+0.7V vs. Ag/AgCl). Peaks:
1.GA, 2.GABA, 3.BABA.
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Table 1 - Effects of single dose of PIC, DZP, TS, GLU and DEP on the concentrations of GABA and GA in frontal cortex and

hippocampus of ethanol-treated rats

Frontal Cortex Hippocampus
Treatment
GABA GA GABA GA

Saline 0.22 * 0.02 1.40 £ 0.10 0.20 = 0.01 1.38 £ 0.08
Ethanol 0.20 £ 0.01 1.40 = 0.23 023 * 0.01% 1.27 * 0.08
PIC 0.17 £ 0.02* 0.93 £ 0.05%** 0.24 + 0.03 1.07 £ 0.14
DZP 0.17 + 0.01** 1.50 £ 0.05 0.26 + 0.01""* 1.36 % 0.06
TS 0.26 + 0.02%** 1.35 + 0.09 0.27 = 0.01 1.25 * 0.07
GLU 0.32 £ 0.04%** 153 = 0.21 0.27 £ 0.01 1.19 £ 0.03
DEP 0.24 £ 0.01** 142 £ 017 0.21 * 0.02 1.14 £ 0.14

TS (200 mg/kg), GLU (500 mg/kg), DEP (25 mg/kg), PIC (1.25 mg/kg) and DZP (0.1 mg/kg) were given 30 min before ethanol admin-
istration (3 g/kg, p.0.) in individual animal group. Rats were sacrificed by decapitation at 1 hr following ethanol administration. Values
Tepresent mean + SEM. (mg/g tissue) of 3 to 12 rats. *p<0.1, **p<0.05 and ***p<0.01 when compared with ethanol-treated rats in fron-

tal cortex,

p<0.01 when compared with GABA concentration of DZP-treated rats in frontal cortex, and ~ p<0.1 when compared with

saline-treated rats in hippocampus. GA; glutamic acid, GABA,; y-aminobutyric acid, TS; red ginseng total saponin, GLU; N-methyl-D-

glucamine, DEP; (—)-deprenyl, PIC; picrotoxin, DZP; diazepam.
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