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Abstract Excessive amounts of extracellular glutamate in brain are excitotoxic and lead to neuronal death. Glutamate
pyrovate transamiase (GPT) and glutamate oxaloacetate transaminase (GOT) catalyze transamination of glutamate to alpha
ketoglutarate. Because vitamin B6 is essential for the enzymes activities, this study was undertaken to examine the effect of
vitamin B6 on age related changes of this enzyme in rat brain. Three and 30 months old male rats were injected with vitamin
B6 and the animal’s brains were homogenized in phosphate buffer and the enzymes activities were measured in the super-
natant. The activities of the enzymes in aged rats were significantly lower as compared to that of young animals. Vitamin B6
induced activation of the brain enzymes in both ages, however, the activation was significantly pronounced in aged animals.
Significant activation of GPT and GOT by vitamin B6 in aged rat brain may be resulted from either lower availability of
vitamin B6 in aged animals, or lower affinity of the enzymes for pyridoxal 5-phosphate, which is likely to be related to
conformational changes during aging. It is suggested that vitamin B6 may restore the activity of these enzymes during the

brain aging.
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1. Introduction

Numerous biochemical changes have been reported to
occur in aging brain. A number of evidences are in favor of
significant changes in several major neurotransmitters[1].
Glutamate is known as an excitatory amino acid neuro-
transmitter which interacts with N-methyl-D-aspartate
(NMDA) receptors for basal excitatory synaptic transmis-
sion. Neurophysiological studies indicated that glutamate
causes many forms of synaptic plasticity such as long-term
ostentation and depression, which are thought to underlie
learning and memory[2,3].0On the other hand, excessive
levels of extracellular glutamate in the nervous system are
excitotoxic and lead to neuronal death and several neu-
rodegenerative processes (4,5,6). Several line of evidences
suggested that increased extracellular glutamate, can give
rise to many potentially damaging mechanisms which may
be pathologically important [7-8]. Of particular interest are
the beneficial therapeutic effects of glutamate receptor an-
tagonists in Alzheimer's disease[2,3]. It is therefore proposed
that rapid removal of the released glutamate in the synaptic
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cliff may also prevent the excessive excitation of glutamate
receptors. Several enzymes are involved in removal of glu-
tamate from synaptic regions; glutamine synthetase, which
convert glutamate to glutamine, glutamate decarboxylase
(GAD) that catalyses the synthesis of GABA, and ami-
notransferases which change glutamate to alpha- Ketoglu-
tarate. Age related decreases in the expression and or activi-
ties of these enzymes in the brain have been very well es-
tablished (9,10). Recently we have reported that the activity
of GAD in aged rats brain was 54% lower than that of young
animals, which could be reactivated to the levels equivalent
to young animals by administration of vitamin B6[11]. Be-
cause pyridoxal 5’-phosphate acts as co-enzyme for ami-
notransferases as well, this study was extended to examine
the effects of vitamin B6 administration on the brain gluta-
mate pyrovate transaminase (GPT) and glutamate ox-
aloacetate transaminase (GOT)) in young and old rats.

2. Materials and Methods

Twenty four young (3 months old) male Wistar rats with
weight ranging from 200 to 250 g and 24 old (30 months
old) male Wistar rats (30 months old) with weight ranging
from 650 to 720 g were used. Animals were maintained
with respect to the animal welfare regulation in animal
house until the desired age was attained. The animals were


http://ukpmc.ac.uk/abstract/MED/7742171/?whatizit_url_go_term=http://www.ebi.ac.uk/ego/GTerm?id=GO:0005576
http://ukpmc.ac.uk/abstract/MED/7742171/?whatizit_url_Chemicals=http://www.ebi.ac.uk/chebi/searchId.do?chebiId=CHEBI%3A14321,29987
mailto:m_messripour@yahoo.com

34 Manoochehr Messripour ef al.: Effects of Vitamin B6 on the Brain Glutamate Pyrovate Transaminase and
Glutamate Oxaloacetate Transaminase in Young and Old Rats

injected intraperitoneally with 1, 10 and 100 mg vitamin B6
/kg body weight /day for a period of 30 days. Control group
were injected with saline only. The control, and experimen-
tal groups were housed (6 rats in each group) in a regulated
environment (25 + 1°C; 50 to 55 % relative humidity; 12 h
light/dark cycle), with free access to food and water. The
day after last injection the animals were killed by decapita-
tion after anesthesia. The animal brains were removed im-
mediately and homogenized in phosphate buffer (pH 7) at
4°C and centrifuged at 70, 000 g. The activity of GPT and
GOT were measured in the supernatant by diagnostic kits
(Chimienzyme Co, Tehran, Iran). Lowry’s method was used
for protein determination (12). Significance level was set at
p<0.05, using Student's t-test

3. Results

The specific activities of GPT and GOT in the brain of 3
and 30 month old rats are summarized in Table 1. The ac-
tivities of the enzymes in aged rats brain were 42, and 28
percent lower that corresponding enzymes in the brain of
young animals (P<0.05). The effects of vitamin B6 admini-
stration in doses of 0 -100 mg/Kg body weight on the activity
of the brain GPT and GOT of young and old rats are shown
in the Figures 1 and 2. The enzymes were activated by ad-
ministration of vitamin B6 in a linear fashion in both ages,
although the activation was more pronounced in aged ani-
mals (P<0.05).

Table 1. Changes of GPT and GOT activities of in the brain of young and
old rats
Enzymes 3 month old rats 30 month old rats
GPT 224+4.6 13.14+1.7*
GOT 40.0+14 28.8 +1.7*

Data are means = SD of 6 separate experiments, expressed as ng glutamate
/min/mg protein.
*Differences are significant as compared to young animals (P<0.05).
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Figure 1. The effect of vitamin B6 on the activity of GPT in young and old
rats

Each point is means of 6 separate experiments with SD
less than 10%, expressed as ng glutamate / min /mg protein.
1, 2, 3 and 4 stand for; 0, 1, 10 and 100 mg vitamin B6/Kg
body weight.

Each point is means of 6 separate experiments with SD
less than 10%, expressed as ng glutamate / min /mg protein.
1, 2, 3 and 4 stand for; 0, 1, 10 and 100 mg vitamin B6/Kg
body weight.
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Figure 2. The effect of vitamin B6 on the activity of GOT in young and old

rats

4. Discussion

The first part of this in vivo study sought to measure the
specific activities of GPT and GOT in the brain as a function
of the age of the rats The results indicate that the activities of
these enzymes are significantly lower in the brain of aged
rats as compare to those of young animals. Both GPT and
GOT seem to be affected by aging. Apparently, lower rate of
glutamate metabolism in aging brain leads to its accumula-
tion and selective toxicity in glutmitergic terminals. This
suggestion is interpreted as being consisted with the hyper-
activity of glutamatergic system in aged brain[13,14].

Activation of GPT and GOT by vitamin B6 indicates that
pyridoxal 5- phosphate is an essential part of the active site
of the enzymes for the amino acid substrates. Because vit-
mine B6 activate the enzyme activities in both ages, it ap-
pears that pyridoxal 5- phosphate in the active site of these
enzymes is at suboptimal levels. However, the rate of acti-
vation of the enzymes in the brain of aged rats was consid-
erably greater than in young animals. Although provided
data is not adequate to suggest about the interaction of pry-
doxal 5-phosphate with these enzymes at the molecular
levels, it seems that t significant activation of the enzymes in
aged rat brain with high levels of vitamin B6, might be re-
sulted from either; lower availability of vitamin B6 in aged
animals, or; lower affinity of the enzymes for pyridoxal 5-
phosphate. The latter is likely to be related to the posttrans-
lational modifications of the proteins as consequences of
aging[1]. This is consistent with the results reported from
the treatment of individuals with mild to moderate cognitive
disorders with B vitamin supplements[15]. Although, glu-
tamate metabolizing enzymes might be considered as a
therapeutic target for prevention of neurodegenerative dis-
orders and age related symptoms, it seems unlikely to im-
prove Alzheimer's disease symptoms. It is however, con-
cluded that restoring the activity of these enzymes in aged
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animals by vitamin B6 to the levels equivalent to young
animals might prevent the glutamate neurotoxicity during
aging. This is in good agreement with the experimental study
of Campos et al.[16], how showed neuroprotective effect of
GOT in ischemic stroke. However, further research is nec-
essary to determine whether or not the health benefit of
increased vitamin B6 intake would improve or reduce the
incidences of some of the diseases which commonly occur
with aging.
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