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Summary

The study presents for the first time the blood level of glutamate and aspartatc'

in schizophrenic patients and in normal subjects in Bangladeshi population.
The serum level of glutamate and aspartate were measured in thirty ncwly

diagnosed schizophrenic patients and the same number of subjects matching

age was taken from non-schizophrenic control. The age group of the patient
was between 15 and 45 years and the male female ratio was 2.7:1. Scrum

concentration of glutamate (598.83::t574.48 nmol/ml) was significantly higher

(p<O.OOI) in schizophrenic group compared to control (196.16:!:l71.31 nmol/
ml). The serum asparate concentration was also significantly higher in

schizophrenic cases (282.91:t299.94 nmol/ml) as compared to control
(33.89:t42.68 nmol/ml, p<O.OOI). The correlation coefficient between serum

glutamate and asparate was significant (p<O.OOI). The increased serum

glutamate and asparate levels may be the causative or contributing factor in

the pathogenesis and progression of schizophrenia.

Introduction hyperdopaminergic activity resulting in

Schizophrenia is a major psychiatric illness positive symptoms45. Currently, emphasis
with one percent life time prevalence!. has been given on aminoacid neurotrans-
Studies in Bangladesh have shown that mitters. These neurotransmitters also have
2.56% people suffered fr.om-mental illness, been suggested to have a possible role in
out of them 2.54 per 1000 people suffered pathogenesis of schizophreniah. The major
from schizophrenia2. The exact cause of excitatory amino acid neurotransmitters of
schizophrenia is not known but evidence central nervous system is glutamate, although
suggest that the disorder is the result of aspartate serves a similar function in the
genetic, environmental and biochemical interneuron of spinal cord. Glutamate and

factors working in combination. The Asparate are non essential amino acids and
biochemical imbalance of neurotransmitters more abundant in brain tissue7.

may play an important role3. The dopamine Glutamatergic neurons are the major
hypothesis showed coexistence of both excitatory pathways linking the cortex.
hyperdopaminergic activity in mesocortical limbic system, and thalamus regions that
systems resulting negative symptom and have been implicated in schizophrenia.
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Glutamate has a well recognized role in

neurotoxicity, which could be involved in
abnormal neurodevelopment in schizo-
phreniax. It has been found that dysfunction
of glutamatergic neurotransmission in
relation to negative symptoms and cognitive

impairments in schizophrenia'!. Reduced
glutamatergic transmission was found in

hippocampus of schizophrenic patients 10.

Several studies reported dysfunctions in
glutamatergic system and increased
glutamate level in blood of schizophrenic
patients 11-13.

As blood level of these two amino acids has

not been measured in Bangladeshi, we
compared the results with non-schizophrenic
to establish the potential role of glutamate
and asparate in patients with schizophrenia.
We measured the blood level of glutamate

and asparate in schizophrenic and control

with matching in age, sex and social
background and correlated between blood
levels of aspartate. and glutamate among
them.

Materials and Methods

Thirty schizophrenic patients (22 male, 8

female; aged 15-45 years) were selected from
among patients at the Outpatient Department
of Psychiatry, Bangabandhu Sheikh Mujib
Medical University and Dhaka Medical

CoHe~e HosQital during the period of July

1M I to June2002.Equal number of controls
were also selected, matched with age, sex &
social background. Schizophrenia was

diagnosed clinically by DSM-IV by a
psychiatrist and blood levels of glutamate and

aspartate were measured 13. Only newly
diagnosed and registered cases of
schizophrenia were included. Treated cases
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of schizophrenia, pregnant women, lactating

mothers and organic cases were excluded.

Collection o.fBlood Sample: Blood (3ml) was
collected in a test tube under strict aseptic
condition. After centrifuging, the serum was
collected in a sterile eppendorf tube and
stored at-200°C until analysis.

High Performance Liquid Chromatograpln'

(HPLC) analysis: Neuroactive amino acid
determination was performed by HPLC using
internal and external standards in the HPLC

laboratory in Chemistry Department of
Dhaka University. After precolull1n
derivatization with orthophthaldialdehyde,
samples were run through a C- I8 reverse-
phase column (Beckman Instruments,
Fullerton, CA: 25cmX4.6mm) by multistep
gradient of two solvents (Solvent AD.I M
sodium acetate buffer, pH 6.5; Solvent
B:methanol) at a flow rate of I.Sml/min for
fifteen minute. Amino acids were detected

by fluorometry1Ui.

Statistical analvsis: All results were

expressed as mean:tSD. To test the
significance, correlation co-efficient and
students 't' test were done where necessary.

Results

The mean serum concentration of glutamate
of patients was (598.83:t574.48 nmal/ml)

which was three fold increased () 96. )61:

171.31 nmol/ml) than that of normal control

subjects and was statistically significant

(p<O.OOI). The serum concentration of
aspartate of patients (282.91:t299.94 nmol/
ml), which was eight fold increased
(33.89:t42.68 nmol/ml) than that of normal

control subjects and was statistically
significant (p<O.OOI). [Table-I1.
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The serum levels of aspartate and glutamate

in male patients were increased with
increasing age whereas the serum levels of

aspartate and glutamate in female patients
were more in younger age group (Table-II).

The serum levels of glutamate did not show

any specific pattern in male and female
control subjects by age but our study shows
increased levels of aspartate with age in male
controls (Table-III).

The mean of serum levels of aspartate in male

patients was 282.96:!::310.80 nmol/ml and
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glutamate was 628.09:!::612.36 nmol/ml
which were more than control males. In

female schizophrenics, the mean of serum
levels of aspartate was 282.77:!::287.93 nmol/
ml and glutamate level was 5l8.35:!::481.83
nmol/ml which was more than control

females (Table-IV).

The correlation co-efficient, of serum

glutamate levels and aspartate levels were
statistically significant both In cases

(p<O.OOI) and control subjects (p<O.OOI),
[Table- V].

Table-I: Comparison of serum glutamate and aspartate levels between cases and control subjects

Group Number Cases (Patients) Controls

Glutamate levels (nmol/ml) 30 598.83:1::574.48*** 196.16:1::171.31
(Mean:1::SD)
Aspartate levels (nmo1/ml) 30 282.91:f299.94*** 33.89:1::42.68
(Mean:1::SD)

*** p< 0.001 in 't' test

Table-II: Serum levels of aspartate and glutamate of cases by age and sex

Table-III: Serum levels afaspartate and glutamate of control subjects by age and sex

Age (Years) No.(%) Sex Serum level of aspartate Serum level of glutamate
(nmol/ml) (Mean:1::SD) (nmol/ml) (Mean:1::SD)

18.43:1::15.08 269.35:1::268.45
5.5 88.93

20.40:!:30.01 157.78:1::173.73
69.38:1::63.64 311.82:1::242.54
44. 59:!:64.5 I 161.06:1::64.49
37.20:!:51.45 228.60:!: 178.44
46.12:1::53.53 189.95:1::174.50
10.78 78.90

15-25 3 (10.0)
I (3.3)
13(43.3)
2 (6.7)
3 (10.0)
4(13.3)
3 ( 10.0)
!...LU}

26-35

36.45

45+

Male
Female
Male
Female
Male
Female
Male
Female
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Age (Years) No.(%) Sex Serum level of aspartate Seru(l1level of glutamate
(nmo1/m1) (Mean:1::SD) (nmo1/ml) (Mean:1::SD)

15-25 II (36.7) Male 163.69:1::220.00 358.08:1::436.36

39 ( 10.0) Female 450.00:!: 132.28 756.66:1::508.06
26-35 7 (23.3) Male 270.64:1::284.22 639.43:1::563.004

( 13.3) Female 223.87:1::354.37 426.60:1::511.14
36.45 3 (10.0) Male 560.00:!:418.69 1187.67:1::655.0I

1(3.3) Female 16.67 17.045

45+ I (3.3) Male 850.00 1840.00
0 Female 0 0
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Table-IV: Comparison of mean and standard deviation of serum levels of aspartate alld ~ll/tlll11{f(eill
cases and controls

Table-V: Correlation of serum glutamate levels and serum asparate levels ill cases (11=30) lIlId
controls (11/=30)

Parameter Cases (n=30) p value (Cases) p valuc (Controls)Controls (n 1=30)

Aspartate Level +0.930 +0.681 <0.00 I <0.00 I

Discussion

The present study showed that serum
aspartate and glutamate levels were increased
significantly in schizophrenic patients.
Among the patients, the serum concentration

of glutamate was three fold and aspartate was
eight fold increased with respect to normal
control. Study results also showed significant
correlation coefficient of serum glutamate
and aspartate levels in cases (p<O.OOI) and
controls (p<O.OOI) which indicates that the
excitatory amino acids, glutamate and
aspartate are more in schizophrenics. The

increased serum levels of glutamate and
aspartate reflect the imbalance of
neurotransmitters in schizophrenic patients
and may be the causative or contributing
factors of the pathogenesis and diseases
process of schizophrenia1~.ln.Our method for
collection and analysis of serum based on
acidification and immediate neutralization of

samples at the time of collection, gives a
reliable measure of serum glutamate and
aspartate levels. There is increasing interest
in the possible roles of amino acid

neurotransmitters, mainly glutamate and

aspartate in pathogenesis of schizophrenia(' ~II.
Many studies showed that glutamate is the
major excitatory amino acid neurotransmitter
in the mammalian central nervous system and
has extensive interactions with dopamine
pathways and aspartate also serves the similar
functions~J7. Glutamate has a well-

recognized role in neurotoxicity which could
be involved in abnormal neurodevelopment
in schizophrenia'x.,~. Schizophrenia has heen
shown to be associated with decreased blood

supply in some regions in brain especially
frontal and temporallobes3.'7. This hypoxic
conditions leads to excess production of
glutamate and aspartate in control nervous
system. There may be other factors which
result in excess production of these
neurotransmitter substances in schizophrenia
but it needs further exploration. The excess
amounts of neurotransmitter cross the hlood
brain barrier via blood. This excess
accumulation of neurotransmitter act as

excitotoxins and slowly stimulate the neural
cells to death by excessive influx of calcium
into cellsJ~. Recent reports have also shown
dysfunction in glutamatergic system as well
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Age (Years) Sex No.(% ) Serum level of aspartate Serum Icvel of glutamate
(nmol/ml) (Mean:tSD) (nmol/ml) (Mean:tSD)

Cases (Patients) Male 22 (73.3) 282.96:t310.80 628.09:t612.36
Female 8 (26.7) 282. 77:t287 .93 518.35:t481.X3

Controls Male 22 (73.3) 32.39:t41.90 I89.95:t 174.50
Female 8 (26.7) 37.99:t47.45 2l3.23:t172.47
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as decreased number of N-methyl-D-

aspartate (NMDA) receptors binding sites in
several areas of brain tissue in patients with

schizophrenialy,20, The increased level of

glutamate and aspartate in blood therefore,
may be due to impaired reuptake of amino
acids or increased release of neurotrans-

mitters by glutamatergic neurons, The serum
level of glutamate is more in male than
female schizophrenic patients, This may be
due to more biochemical imbalance and

morphological changes occurring in male
brain.1, The serum levels of aspartate and

glutamate increased with increasing age in
male patients, Schizophrenia begins in late
adolescence and majority leads to chronicity,
Neurotransmitters imbalances in long term
may be responsible for increasing glutamate
and aspartate levels with increasing age,
From our research work, we can state that

glutamate and aspartate levels are increased
in schizophrenia which may be responsible
for the symptoms of the dise,ase and provides

a potential site, which can be regulated by
antipsychotic drugs, This kind of study has
been conducted for the first time in

Bangladesh, Though it had limitations yet it

has t~rown some lights regarding role of
neurotransmitters in schizophrenia, For more

comprehensive knowledge, we need further
research in this field using larger sample size
study,
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