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ABSTRACT

Dietary y-amino butyric acid (GABA) has been suggested to decrease systolic blood pressure. This study aimed to ex-
amine the effects of dietary GABA on the life span of stroke-prone spontaneously hypertensive rats (SHRSPs). In this
study, life span was determined for SHRSPs provided 1% NaCl solution or 0.01% GABA in 1% NaCl solution as drink-
ing water. The life span of the GABA-fed group (76.3 + 1.65 days) was significantly shorter than that of the control
group (81.6 = 0.88 days). The results of this study may not be applicable to humans. Future studies will be necessary to

elucidate the mechanism underlying this phenomenon.
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1. Introduction

y-Aminobutyric acid (GABA) is an amino acids, found in
unpolished rice, fermented food such as tempe, and vege-
tables. In humans, it is well recognized as an inhibitory
transmitter. Moreover GABA is present in the peripheral
organs such as the intestinal tract; [1] however, it has
also been reported that dietary GABA reduces increased
systolic blood pressure [1], improves discrimination learn-
ing [2], and alleviates stress [3]. In particular, many stu-
dies of the effect of GABA on blood pressure have been
performed, and dietary GABA has been approved as a
“Food for Specific Health Use” in Japan. The antihyper-
tensive effect of GABA is thought to be caused by the
suppression of noradrenalin secretion from the sympa-
thetic nerve mediated by GABAg receptor, and the inhi-
bition of angiotensin-converting enzyme II [4]. There-
fore, dietary GABA may prevent cardiovascular disease
such as cerebral stroke, but no study has examined the
effect of GABA on stroke onset yet. The present study
aimed to examine the effect of dietary GABA on the life
span of stroke-prone spontaneously hypertensive rats
(SHRSPs).

2. Materials and Methods
2.1. Animals and Diets
SHRSPs aged 3 weeks were purchased from Japan SLC
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Inc. (Shizuoka, Japan). The animals were housed indi-
vidually in stainless steel cages in a room with controlled
lighting (lights on: 0800 - 2000 hours) and a constant
temperature (20 - 25°C). They were fed a commercial
nonpurified chow diet (CRF-1; CLEA Japan Co. Ltd.;
Tokyo, Japan) and distilled water for 1 week. They were
then divided into 2 experimental groups of 5 rats each.
The food remained the same, but the water was replaced
with 1% NaCl solution in 1 group and with 0.01% GA-
BA solution in 1% NaCl in the other group. GABA (spe-
cial-grade reagent) was purchased from Wako pure
chemical industries, Ltd. (Osaka, Japan). The concentra-
tion of the GABA solution was the same as that in Ga-
baron Tea [5], which is a commercially available Japa-
nese tea rich in GABA. The rats were given access to the
food and water ad libitum. Their body weight, food in-
take, and water intake were measured once every week
during the experimental period. The life span and the
period from the onset to the death of the animals were
recorded. If an animal died, necropsy was performed to
confirm stroke. All animal studies were performed ac-
cording to the approved animal research protocol of
Showa Women’s University.

2.2. Statistical Analysis

Data are represented as means =+ standard error. The dif-
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ferences between the experimental groups were evalu-
ated by Student’s t test. P < 0.05 was considered statisti-
cally significant.

3. Results and Discussion

Until the onset of stroke, the body weights of all animals
increased well, and no significant differences were ob-
served between the 2 groups (Figure 1). Food and water
intake also did not differ (data not shown).

As shown in Figure 2, the life span of the GABA
group (76.3 + 1.65 days) was significantly shorter than
that of the control group (81.6 + 0.88 days). As shown in
Figure 3, the periods from stroke onset to death in the
GABA group (3.8 = 1.7days) was not significantly dif-
ferent from that in the control group (4.5 + 2.3 days).

Although several animal studies, including those on
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Figure 1. Changes of body weight of SHRSPs.
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Figure 3. Periods from stroke onset to death of SHRSPs.
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spontaneously hypertensive rat (SHRs), have shown that
dietary GABA decreases systolic blood pressure [4], we
found that the life span of SHRSPs fed GABA was less
than that of the control rats. In our study, we did not
measure the animals’ blood pressure, since we wanted to
prevent excess stress that might have increased blood
pressure and promoted stroke onset. Therefore, we could
not confirm the antihypertensive effects of GABA in the
SHRSPs.

The results of this animal study might not be applica-
ble to humans because the brain uptake of GABA is sug-
gested to be a characteristic of SHRs [6,7]. Generally, it
has been reported that polar molecules such as dietary
GABA cannot cross the brain because of the blood-brain
barrier (BBB). However, the volume of *C-GABA dis-
tribution in the cerebrospinal fluid and brain regions was
significantly greater in SHRs than in Wistar Kyoto
(WKY) rats. Moreover, a study on BBB integrity showed
that the paracellular permeability of the brain capillaries
was higher in SHRs than in WKY rats [8].

Another difference between human and SHRSP is the
excessively high absorption of phytosterol induced by
mutation of ATP-binding cassette transporter G5 [9].

Therefore, if SHRSP was used in a nutritional experi-
ment, specific consideration might be needed.

Although the abnormality of the BBB in SHRSPs has
not been examined in this respect, a BBB disorder may
be related to the short life span observed for GABA-fed
SHRSPs in this study. The underlying mechanism should
be elucidated in future studies.

4. Conclusions

We observed the life span of SHRSP fed GABA because
dietary GABA reduces systolic blood pressure. Unex-
pectedly, dietary GABA decreased the life span of
SHRSP. The results of this animal study might not be
applicable to humans because the brain uptake of GABA
is a characteristic of SHRs. The underlying mechanism
for this phenomenon will be elucidated in future studies.
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