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The purpose of this study was to determine whether the <y -aminobutyric acid



(GABA) affects the rate of brain protein synthesis in ovariectomized female rats.
Experiments were done on two groups of 24-old-wk ovariectomized female rats given
the 0% or 0.5% GABA added to the 20% casein diet. The concentrations of plasma GH
increased significantly with the 20% casein + 0.5% GABA compared with the 20% casein
diet alone. In the brain regions, GABA treatment to the basal diet elevated significantly
the fractional and absolute rates of protein synthesis. In brain regions, the RNA activity
[g protein synthesized/(g RNA - d)] significantly correlated with the fractional rate of
protein synthesis. The RNA concentration (mg RNA/g protein) was not related to the
fractional rate of protein synthesis.

The results suggest that the treatment of GABA to ovariectomized female rats are
likely to increase the concentrations of plasma GH and the rate of protein synthesis in
the brain, and that RNA activity is at least partly related to the fractional rate of brain
protein synthesis. The concentrations of NGF increased significantly with the 20%
casein + 0.5% GABA compared with the 20% casein diet alone. The results suggest that
the treatment of GABA to ovariectomized female rats increases NGF.
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Table 1. Composition (g/100 g of diet) of experimental diets
. . 20% Casein
Ingredient 20% Casein > 1
+0.5% GABA
Casein 20.0 20.0
GABA 0.00 0.50
Cystine 0.3 0.3
Cornstarch? 433 43.0
Sucrose’ 21.7 215
Cornoil 5.0 5.0
AIN-93G mineral mix® 3.5 35
AIN-93VX Vitamin mix® 1.0 1.0
Cellulose® 5.0 5.0
Choline chloride 0.2 0.2
Ly-Aminobutyric acid
2 Supplied by Oriental Yeast, Tokyo Japan.
3Supplied by Nihon Nosan K. K., Yokohama, Japan.
Table2. Effect of the addition of GABA' to a basal diet on body weight gain and
brain relative weights in ovariectomized female rats.”
Control GABA'
Body weight gain (g/10 cl)3 282422 27.6+17
Food intake (g/d) 16.7+05 16.9+1.1
Tissue weight (9/100 g body weight)
Cerebral cortex 0.17+0.01 0.17£0.01
Cerebellum 0.11+0.004 0.1240.004
Hippocampus 0.0460.003 0.047+0.003
Brain stem 0.063+0.001 0.070+0.004
Tissue protein (mg/g tissue)
Cerebral cortex 155+2 159+2
Cerebellum 158+3 158+2
Hippocampus® 157 158
Brain stem* 166 164

% -Aminobutyric acid

2\/alues are means and SEM, n=5.

? Initial body weight of rats was 190-220 g.

* Data were obtained by a single analysis of pooled samples from five rats.

Table 3. Effect of the addition of GABA! to a basal diet on plasma concentration

of growth hormone in ovariectomized female rats.?

Control GABA'
Final body weight (g) 21744 215+5
Plasma GH® ( 1z g/L) 18.6+2.6" 51.6+7.8°

Ly -Aminobutyric acid.
2\alues are means and SEM, n =5. Means with different superscript letters are
significantly different (p <0.05).

® Growth hormone.



Table 4. Effect of the addition of GABA' to a basal diet on protein synthesis
in brain regions of ovariectomized female rats.”

Control GABA"

Protein synthesis, Ks(%/d)

Cerebral cortex 14.7+08" 21.0+1.1°

Cerebellum 159+0.7° 212+09°

Hippocampus 219 268

Brain stem 205 205
Absolute protein synthesis (mg protein synthesized/(tissue/d)

Cerebral cortex 8.7+05" 128+0.9°

Cerebellum 63+03" 8804

Hippocampus® 36 46

Brain stem’ 5.0 77
RNA/Protein, mgRNA/g protein

Cerebral cortex 13302 12.9+04

Cerebellum 13003 13402

Hippocampus® 14.2 134

Brain stem’ 96 104
RNA activity, g protein synthesized/a RNA-d

Cerebral cortex 111+05° 163+0.8"

Cerebellum 122404 16.0+0.8"

Hippocampus® 150 200

Brain stem’ 214 284

*y -Aminobutyric acid

?Values are means and SEM, n =5. Means with different superscript letters are significantly
different (p <0.05).

* Data were obtained by a single analysis of pooled samples from five rats.

Table 5. Effect of the addition of GABA" to a basal diet on Concentration of NGF
in brain regions of ovariectomized female rats.”

Control GABA'

Initial body weight (g) 195.6+2.2 195.6+2.1
Changes in body weight (g/10 d) 27.82.9 30.642.2
Food intake (g/d) 17.140.3 17.5£04
NGF (ng/g tissue)

Cerebral cortex 4.08+0.37° 5.2240.29°

Hippocampus 9.46+0.40° 11.3040.31°
! y-Aminobutyric acid

?Values are means and SEM, n=5. Means with different superscript letters are significantly
different (p <0.05).
¥ Data were obtained by a single analysis of pooled samples from five rats.

5. FpRERLE
(BFge(hRdE . AP M AT TR 12
=Ny

(K] GH14)

Dietary y-Aminobutyric Acid Affects the
Brain Protein Synthesis Rate in
Ovariectomized Female Rats.

K. Tujioka, M. Ohsumi, K. Hayase, and H.
Yokogoshi

11th International Congress on Amino
Acids and Proteins

6. HFFERHRE

(D) W s

R Foft (TSUJIOKA  KAZUYO)
BAEERRT: - RE S - #e80%
W& F5 - 90440809



