
AFRICAN JOURNAL OF 
MEDICINE 

and medical sciences 
VOLUME 30, NUMBER 4, DECEMBER 2001 

EDITOR: 

B. O. OSOTIMEHIN 
ASSISTANT EDITOR: 

A. O. UWAIFO 



Afr. J. Med. med Sci (2001) 30, 269-273 

Biogenic amines metabolism and blood chemistry 
of psychiatric patients 

OAT Ebuchi*1, SA Bishop2, 0 0 Famuyiwa3 , AI Akinwande4 , and OA Ladenegan5 . 
1.2. < Department of Biochemistry and Department of Psychiatry, College of Medicine 

University of Lagos, P. M. B. 12003. Lagos, Nigeria. 

Summary 
The metabolism of biogenic amines and blood chemistry of 
psychiatric patients were investigated. Eighty newly ad-
mitted psychiatric patients suffering from schizophrenia, 
hypomania, mania and paranoid disorder, and matched with 
fifteen normal subjects were used for the study. Blood was 
collected and centrifuged, after which serum was extracted. 
Serum concentrations of biogenic amines, namely epineph-
rine, norepinephrine, dopamine and serotonin were deter-
mined using spectrofluorimetric method. Serum concentra-
tion of 5-HIAA, activities of alanine transaminase and as-
partate transaminase were determined. The concentrations 
of serum protein, albumin, Na+ , K+ , CI" and CO2 in the 
psychiatric patients and control subjects were determined 
using Synchron CX5 automated spectrophotometer. Results 
of the study showed that the concentrations of serum epi-
nephrine and norepinephrine in the psychiatric patients were 
significantly increased, while the concentrations of dopam-
ine and serotonin were significantly decreased, as compared 
with the controls. Serum 5-HIAA levels were significantly 
elevated in all psychiatric patients compared with the con-
trols. There was a marked elevation of the activities of 
alanine transaminase and aspartate transaminase in all psy-
chiatric syndromes, with the exception of paranoid disor-
der, which was reduced. Data of the study indicate that 
metabolism of biogenic amines and concentrations of serum 
proteins, enzymes and some electrolytes were significantly 
affected in psychiatric patients suffering form schizophre-
nia, hypomania, mania and paranoid disorder. 

Keywords: Biogenic amines, blood chemistry, psychiatric 
syndromes. 

R6sum6 
Le metabolisme des amines biogeniques et la reaction sanguine 
des malades mentaux ont ete etudies. Quatre vingt nouveaux 
malades mentaux hospitalises et souffrant de la schizophrenic, 
1 hypomanie, la manie et des desordres paranoides, et quinze 
autres personnes saines ont ete utilise pour cette etude. Le sang 
a ete preleve et centrifuge apres quoi le serum a ete extrait. Les 
concentrations de serum des amines biogeniques a savoir 
I adrenaline,nonadrenaline, la dopamine et le serotonin ont ete 
determines en employant la methode spectrofluorimetrique. La 
concentration de serum 5-HIAA, les activites transaminase 
alanine et transaminase aspartate ont ete d6terminces. Les con-
cerns,ons de proteme de serum, I'abumine, Na\ K \ CI et 
C02 dans les malades mentaux et les personnes de controle ont 
ete determmees en utihsant le spcctrophotometre automatique 
de marque Synchron CX5. Les resultats de Pelade montrem 
que les concentrations de serum d'adrenaline ct de noradrenaline 
dans les malades mentaux sont augumcntes considerablement 
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tandis que les concentrations de dopamine et serotonin sont 
diminues considerablement et comparativement a celles du 
groupe de controle. Les niveaux de s6rum 5-HIAA etaient 
considerablement eleves dans tous les malades mentaux en 
comparaison avec celui du groupe de controle. II y avait une 
elevation remarquable des activites de transaminase alamine et 
de transaminase aspartate dans tous les syndromes 
psychiatriques a 1 'exception des desordres paranoides qui etaient 
reduits. Les donnees de Petude indiquent que le metabolisme 
des amines biog&iiquc et les concentrations de proteines de 
serum, les enzymes ct quelques electrolites ont ete 
considerablement affectes dans les malades mentaux souffrant 
de schizophrenic, hypomanie, manie et des desordres paranoides. 

Introduction 
Affective disorders are characterized by inappropriate depres-
sion or elation. Abnormalities in perception and cognition may 
also occur but arise out of the mood disturbance [ 1 ]. A growing 
body of evidence indicates that biochemical factors play an im-
portant role in the aetiology of at least some forms of mental 
disorders. The biogenic amines of interest in relation to psy-
chiatric syndromes, such as schizophrenia, hypomania, mania 
and paranoid disorder are epinephrine, norepinephrine, dopam-
ine and serotonin [2]. These biogenic amines serve as neu-
rotransmitters, the catecholamines (epinephrine, norepineph-
rine and dopamine) and serotonin are synthesized from tyrosine 
and tryptophan [3]. 

Re-uptake is the principal mechanism by which 
catecholamines, and other monoamines are inactivated after 
having transmitted information from one neuron to the other 
[3]. It has been that compounds such as methyldopa, can 
suppress catecholamine activity in the brain, and can also 
provoke depression in humans [4]. Therefore, there may be 
a possible relationship between central catecholamine defi-
ciency and the development of certain depressive symp-
toms. 

It is therefore very important to study the levels 
of biogenic amines, the metabolites and metabolizable en-
zymes in psychiatric patients, to ascertain if neurotrans-
mitter levels, serum protein, albumin and electrolytes were 
affected. 

The electrolyte balance in human blood interest-
ingly, plays a vital role in the release of electrical impulses, 
that facilitate neurotransmitter release, for instance, calcium 
remains a key factor in the re-uptake of deactivated neu-
rotransmitter for reactivation and subsequent usage [5]. 

There have been biochemical hypothesis in the aetiol-
ogy and pathogenesis of some psychiatric syndromes, but the 
majority of investigations have attempted to demonstrate an 
association between these disorders and aberrant brain function 
of monoamine mechanisms, amino acid neurotransmitters and 
neuropeptides [5,6]. For example, the monoamine hypothesis 
postulates that depression is due to a deficiency of monoamine 
neurotransmitters of certain strategic sites in the brain, and ma-
nia results from an excess [5,6]. 
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In the present s tudy, we have selected some of the 
common psychia t r ic s y n d r o m e s , such as sch izophren ia , 
hypomania, mania and paranoid disorder for investigation. 
Schizophrenia is a prevalent mental disorder that is emo-
tionally cr ippling and cost ly both f inancial ly and to inter-
personal relat ionship [6]. Hypomania is characterized by 
increased speech and physical activity, while mania is char-
acterized by elation, pressure of speech and physical hy-
peractivity [7]; paranoid disorder is characterized by self 
reference, immense sensit ivity to others and an unreason-
able degree of suspic iousness about their act ions and mo-
tives [8]. 

From the wealth of l i terature, there is scanty re-
port on the metabolism of biogenic amines, and blood chem-
istry of psychiatr ic patients. Direct invest igations of brain 
serotoninergic mechanisms in schizophrenia have also been 
carried out on pos tmor tem tissues. Joseph et al [10] mea-
sured the brain concent ra t ions of t ryptophan, 5-hydroxy 
t ryptamine (5-HT) and 5 -hydroxy indole acetic acid (5-
HIAA), and found no evidence of changes in 5 -HT metabo-
lism associated with schizophrenia . In addition, Toru el al 
[11] reported that brain 5 -HIAA were similar in controls 
and schizophrenia . Clearly, there is a need for additional 
invest igat ions of the metabol ism of biogenic amines in af-
fective disorders. 

Therefore , the present study is designed to ascer-
tain if or to what extent biogenic amine levels, specifically 
epinephr ine , norepinephr ine , dopamine and serotonin; se-
rum proteins, a lbumin and some electrolytes are affected in 
these psychiatr ic syndromes, namely schizophrenia, hypo-
mania, mania and paranoid disorder. 

S u b j e c t s a n d m e t h o d s 
Eighty newly admitted psychiatr ic patients were studied. 
They were rated according to psychiatric status-rating scales 
[6, 12]. The patients were voluntarily admitted to psychi-
atric cl inics at the Department of Psychiatry, College of 
Medicine, Universi ty of Lagos, Lagos. The subjects were 
psychia t r ic pat ients suf fe r ing from schizophrenia, hypo-
mania, mania and paranoid disorder. 

Fi f teen heal thy control subjects were recruited 
f rom hospital staff . The nutritional status of the patients 
and controls were assessed based on the dietary history, 
body weight and blood investigation for plasma proteins 
[13]. They all consumed balanced diets, had normal body 
weight for age and normal plasma protein levels, with no 
clinical sign of malnutri t ion. The study protocol was ap-
proved by the Ethics and Experimentation Committee of 
the Lagos Universi ty Teaching Hospital (LUTH). Written 
informed consent was obtained from all participants. 20 ml 
of blood was collected intravenously from each patient and 
control subject. 

The mean age of the patients was 26 ± 5 years, 
while that o f the controls was 27 ± 4 years. There were 68 
male and 12 female patients, while the normal controls were 
12 males and 3 females. The subjects were drug-free prior to 
a minimum of seven days. Blood samples were collected 
between 0830h and 0930h in a fasting condition and allowed 
to stand at room temperature for 15 min after which it was 
centr ifuged at 3 ,000g for 10 min in a Bcckman Model T-6 
refrigerated centrifuge. 

Determinat ion of serum biogenic amines 
The concentrat ions of epinephrine, norepinephrine, dopam-
ine and serotonin in the scrum were determined according to 

the methods of Kari et al. [14] and Udenfricnd et al. [15]. 
These methods consist of extraction of the different brain 
biogenic amines followed by the spectrofluorimetric detec-
tion using the Amino-Bowman spectrofluorimeter. The amine 
content was calculated by comparison with the internal stan-
dard based on the modified method of Ansell and Beeson 
[16]. 

Determination ofserum 5-hydroxy indole acetic acid concentra-
tion 
Serum 5-HIAA concentrat ion was determined using the 
methods of Kari et al. [ 14] and Udenfriend et al. [ 15]. 

Assay of enzyme activity 
The activities of alanine (ALA) transaminase and aspartate 
(AST) transaminase in the sera of psychiatric patients and 
normal control subjects were determined using the Synchron 
CX5 automated spectrophotometer (Beckman, Switzerland). 

Measurement of serum proteins, albumin and electrolytes 
The chemical analyses of protein, albumin, Na+, CI- and 
CC>2 levels in the sera of the psychiatric patients and con-
trol subjects were carried out using the Synchron CX5 auto-
mated spectrophotometer. 

Statistical analysis 
The results are expressed as mean ± S.E.M., and " n " de-
noted the number of human subjects used for each experi-
ment. Data were subjected to analysis of variance [17], 
while significant d i f ferences were fur ther tested by the 
Duncan 's test [18]. 

Resu l t s 
The concentrations of serum biogenic amines of psychiatric 
patients and normal subjects are presented in Table 1. The 
concentrations of serum epinephrine in patients suffer ing 
from all the psychiatric syndromes investigated in this study 
were significantly ( P < 0.01) increased, as compared with 
the controls. There were significant differences in the se-
rum norepinephrine levels of all the psychiatric syndromes, 
as compared with the controls. The serum norepinephrine 
levels in all the psychiatric syndromes, were significantly 
higher than those in the controls. Dopamine and serotonin 
levels in patients suffer ing f rom all the psychiatric syn-
dromes studied were significantly ( P < 0.01) reduced as 
compared with the controls (Table 1). 

T able 1: Concentration of serum biogenic amines 
(Mean+SE) of psychiatrics patients and normal subject u 

P s y c h i a t r i c B i o g e n i c A m i n e s C o n c e n t i a t i o n (ug/1) 
S y n d r o m e E p i n e p h r i n e N o r e p i n e D o p a m i n e Se ro ton in 

p h r i ne 

S c h i z o p h r e n i a 
n = 2 0 0 . 1 2 * 0 . 0 2 0 * 0 . 2 7 * 0 . 4 1 0 * 0 . 3 1 * 0 . 0 4 1 * 0 .5110 .063* 
H y p o m a n i a 
n ~ 2 0 0 . 1 7 * 0 . 4 0 0 * 0 . 2 6 * 0 . 0 3 4 * 0 . 2 8 * 0 . 0 3 2 * 0 .44*0 .052* 

M a n i a 
n - 2 0 0 . 1 3 ± 0 . 0 2 4 * 0 . 2 6 ± 0 . 0 3 0 * 0 . 3 2 + 0 . 0 2 5 * 0 .43*0 .0*4* 

P r a r n o i d D i s o r d e r t ¥ 

n = 2 0 0 . 1 5 * 0 . 0 3 1 * 0 . 2 7 * 0 . 0 2 0 * 0 . 3 1 * 0 . 0 2 0 * 0 . 4 1 * 0 . 0 6 0 

C o n t r o l fc t f 

n = 1 5 0 . 0 5 1 0 . 0 0 1 * 0 . 2 3 * 0 . 0 4 0 0 . 7 5 i 0 . 0 6 3 ' 0 5 7 t 0 04S ' 

/ . n - number of subjects. Triplicate determinations were 

carried out 
2. Values carrying different superscripts (a.b.cJ vertically 

are significantly (P < 0.01) different 
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However, there was no significant difference in 
serum the epinephrine level of the schizophrcniacs and ma-
niacs, but the valveswcrc lower in both the hypomaniacs 
and victims ofparanoid disorder. There were significant dif-
ferences in the scrum dopamine level of the hypomaniacs as 
compared with the values obtained in patients suffering from 
schizophrenia, mania and paranoid disorder. 

The serum 5-HIAA concentrations and activities 
of alanine and aspartate transaminase of psychiatric pa-
tients and normal control subjects are presented in Table 2. 
The serum 5-HIAA concentrat ions in patients suffer ing 
from all the psychiatric syndromes investigated, were sig-
nificantly ( P < 0 . 0 1 ) higher than those in controls. How-
ever, serum 5-HIAA levels in the schizophrenics were sig-
nificantly higher those than in patients suffering from hy-
pomania, mania and paranoid disorder. Serum 5-HIAA lev-
els in the hypomaniacs were significantly lower than those 
in patients suffering from mania or paranoid disorders. There 
was no significant d i f ference in the serum 5-HIAA level of 
the patients suffer ing from mania and paranoid disorder. 

The mean activities of alanine transaminase in the 
psychiatric patients were significantly higher than in con-
trols (Table 2). However, ALA transaminase activity in 
schizophrenics was significantly higher than in patients suf-
fering from hypomania, mania and paranoid disorder. Ala-
nine transaminase activity of the hypomaniacs was signifi-
cantly higher than in patients suffering from mania and para-
noid disorder. There was no marked difference in the activ-
ity of ALA transaminase activity in patients suffering from 
mania when compared with the data obtained in other psy-
chiatric syndromes. Paranoid disorder patients had the low-
est activity of ALA transaminase as compared with other 
psychiatric syndromes. 

With the exception of the paranoid disorder pa-
tients, the activities of aspartate transaminase in all the psy-
chiatric patients studied were significantly higher than in the 
control group (Table 2). There was no significant difference in 
the activity of AST transaminase activity of patients suffering 
from paranoid disorders and the normal control subjects (Table 
2). 

Tabic 2: Serum concentration of 5-hydroxy indole acetic 
(5-HIAA) and activities of alanine and aspartate transaminase 
(Mean ± SE) of psychiatric patients and normal subjects. 

P s y c h i a t r i c 5 - H I A A A l a n i n e Aspar ta te 

synd rome Concen t r a t i on t r ansaminase t r ansminasc 

(ug/ i) Ac t iv i ty (I.U/1) Act ivi ty (I.U/1) 

S c h i z o p h r e n i a 
0 .72 ± 0.06* 4 3 . 6 ± 2 .97 ' n = 2 0 0 .72 ± 0.06* 5 7 . 9 ± 4.02* 4 3 . 6 ± 2 .97 ' 

Hypoman ia b 
n = 2 0 0 . 5 3 ± 0.056* 4 3 . 3 ± 2.95* 38.4 ± 3 .65 

Man ia 
4 5 . 2 ± 4 . 8 2 * n - 2 0 0 .64 ± 0.061* 2 5 . 7 ± 2 . 5 1 * 4 5 . 2 ± 4 . 8 2 * 

Paranoid D i so rde r 
n - 2 0 0 .66 ± 0.072* 19.4 ± 1.534 2 1 . 7 ± 2 . 6 5 * 
C o n t r o l 
n = 2 0 0 .47 ± 0.084* 1 4 . 8 d 1.14* 24.1 ± 1.58' 

1. n - number of subjects. Triplicate determinations were carried out 
for each assay. 

2. Values carrying different superscripts (a.b.c) vertically are significantly 
(P<0.01) different 

The results of the serum protein and electrolytes of 
psychiatric patients and normal control subjects are shown in 
Table 3. Serum protein concentrations in patients suffering 

from mania and paranoid disorders were significantly (P < 0.01) 
lower than those in the controls , while those of the 
schizophrenics and hypomaniacs were not significantly differ-
ent from those in the controls. The scrum albumin concentra-
tion in patients suffering from hypomania, mania and paranoid 
disorders were significantly lower than those in the controls, 
while those of the schizophrenics was not significantly differ-
ent from those in the controls (Table 3). 

Tabic 3: Serum proteins and electrolytes (Mean ± SE) of 
psychiatric patients and normal subject 

Psychiatric Protein Scrum N a ' K CI C O 
J 

Syndrome (ug/1) Albumin (nMol/I) (Mmol/1) (mMol / I ) (mMol/I) 
(ug/I) 

Schizophrenia 68.9 40.5 1354 4.45 108.4 21.4 
n = 20 ± 7.50* ± 5.80* t 9 .64 ' ± 0 . 6 4 ' ± 7.50* ± 1.07* 
Hypomania 71.4 33.8 133.1 4 .23 109.1 24.7 
n = 20 ± 6.80* ±4 .21* ±7 .12* ±0 .15* ±7 .81* ±2.16* 
Mania 58.6 3.4 132.4 5.86 102.1 19.3 
n = 20 ± 3.7* ± 5.76* ± 6.50* ±0 .09* ± 5 . 9 4 * 1.4* 
Paranoid 55.1 33.7 137.6 4 .58 94.9 23.2 
Disorder ± 3.85* ±6 .31* 9 .94 ' ±0 .12* ± 5 . 0 6 ± 2.07* 
n = 20 

Control 66.4 41 .6 136.9 4 .35 107.1 21.5 
n = 20 ± 4.06* ±3 .19* ± 8.74* ± 0.07* ± 5 . 5 2 ± 1.25* 

I n - number of subjects. Triplicate determinations were carried out 
for each assay. 

2. Values carrying different superscripts (a.b.c) vertically are significnatly 
(P < 0.01) different. 

There was a significant (P < 0.01) difference in the 
serum Na level of patients suffering from any of the psy-
chiatric syndromes (Table 3). The scrum K + concentration 
was not significantly (P < 0.01) affected in the patients 
suffering from any of the psychiatric syndromes, except in 
mania and paranoid disorder which were increased. There 
was no significant change in serum chloride concentration of 
the patients suffering from any of the psychiatric syndromes, 
except in mania and paranoid disorder, in which valves were 
reduced. There was no significant change in the CO2 con-
tent of the patients suffering from any of the psychiatric 
syndromes (Table 3). 

Discussion 
Data of the present study indicate that the concentrations 
of some biogenic amines were significantly affected by 
psychiatric syndromes. For example, the serum levels of 
epinephrine were potentiated in patients suffer ing from 
schizophrenia, hypomania, mania and paranoid disorders. 
However, the levels of dopamine and serotonin in patients 
suffering from all the psychiatric syndromes investigated in 
the present study were reduced. Norepinephrine levels were 
elevated in the schizophrenic, hypomanie, manic and para-
noid disorder patients. 

Wooley and Shaw [19] were the first to suggest 
that s ch i zoph ren i a might result f rom a de f ic iency in 
serotoninergic function in the central nervous system (CNS). 
However, early reports of decreased concentration of 5-
HIAA, the major metabolite of 5-HT metabolism were not 
confirmed by subsequent studies [20,21]. Van praag [22]) 
and Bondy et al [23] previously proposed that depressions 
are associated with absolute or relative deficiency of bio-
genic amines in the blood and/or brain, while elation con-
versely may be associated with an excess of such amines. In 
the light of this hypothesis, the findings from the present 
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study succinctly indicate a significant increase in the scrum 
levels of epinephrine and norepinephrine, while the scrum 
levels of dopamine and serotonin decreased in schizophrenic, 
hypomanic, manic and paranoid disorder patients. 

However, it is important that a direct relationship 
between the concentrat ions of biogenic amines in the pe-
riphery and brain are not likely to exist due to the rate of 
transport across the blood-brain barrier. But peripheral nore-
pinephrine concentrat ion may indirectly reflect CNS medi-
ated autonomic action [24]. In this regard, Godwin oi al 
[25] reported that the norepinephrine level in the cerebrospi-
nal fluid of depressed patients was greater than three times 
that of non-depressed patients. There is dearth of informa-
tion in the literature on the relat ionship between the me-
tabolism of serum biogenic amines and psychiatric disor-
ders. 

The elevated serum epinephrine and norepineph-
rine levels found in the present study may represent a com-
pensatory response to a decrease in adrcninergic receptor 
sites of psychotic patients. Additionally, it is possible that 
in some psychotic patients, there is an adaptive cardiovas-
cular change due to the elevated scrum biogenic amine con-
centration. Data f rom the present study suggest that pri-
mary increases in peripheral biogenic amines may exist in 
prolonged anxiety with increased adreninergic activity, and 
thus could result in changes of emotional states, culminating 
in psychosis . The relat ionship of these events, however, is 
both complicated, uncertain and awaits further research and 
confirmation. 

Se rum HIAA concentrat ions were significantly 
increased in schizophrenic , hypomaniac, manic and para-
noid disorder patients. This may suggest that there is an 
increase in the rate of catabolism or rate of intra-synaptic 
inactivation of the biogenic amines in these psychiatric syn-
dromes. These f indings may explain why some brain func-
tions medicated by various neuronal systems are altered. 

The activities of ALA transaminase and AST tran-
saminase in all the psychiatric syndromes investigated were 
significantly elevated, except for paranoid disorder, in which 
A S T transaminase activities were reduced. Serum protein 
concentrat ions were not affected by schizophrenia and hy-
pomania, but were affected by mania and paranoid disorder. 
The serum N a + and CO2 levels were not affected by schizo-
phrenia, hypomania , mania and paranoid disorder. Serum 
K + levels were not altered by schizophrenia, hypomania, 
and paranoid disorder, but were altered by mania. The CI" 
levels were not affected by schizophrenia and hypomania, 
but were altered by mania and paranoid disorder. 

A retention of sodium, particularly of intracellular 
sodium, in patients with affect ive disorders suggest a def i-
ciency of the sodium pump or the cell membrane enzyme 
N a + , K + -ATPase , and is intimately involved in the function 
of the sodium pump. Therefore , it could be implied f rom 
the present data that N a + , K + - A T P a s c activity is potenti-
ated by these psychiatr ic syndromes . Gibbons [26] has 
indicated that depression is associated with a retention of 
sodium, while in hypomania, sodium retention was slight or 
remained in normal range. It has been proposed that some 
depressed patients have abnormal cell membrane electro-
lyte transport systems and that these abnormali t ies may be 
genetically determined [27]. 

Gibbons [28] reported a significant decrease in 
exchangeable sodium upon recovery f rom depression and 
mania. There have been a few reports on electrolyte me 

tabolism in a f fec t ive illness [29], therefore additional stud-
ies are necessary to establish if there is any relationship. 

Scrum or blood constituents have been reported as 
increased, decreased or normal in schizophrenia, but gener-
ally the results have not been consistent [30]. In addition, 
several scrum enzyme changes and abnormal liver function 
tests have been reported in schizophrenia with some incon-
sistent f indings. 

The principal condit ion in which level of serum 
activity of ALA transaminase is elevated is liver disease, 
especially with liver cell damage, while that of AST tran-
saminase in myocardial infarction and liver disease, espe-
cially with liver cell damage [31]. The assay of serum en-
zymes is used as an important aid to diagnosis. The level of 
activity of a number of enzymes is raised in different patho-
logical conditions. 

In protein energy malnutrit ion, serum albumin and 
proteins are used as growth parameters [13]. For instance, 
serum albumin concentrat ion is low, owing to a failure of 
synthesis in the liver, while a potassium deficiency arises 
due to diarrhea, but plasma N a + is usually normal. In the 
present study from the data obtained for the serum pro-
teins, it clearly confi rms that the psychiatric patients and 
controls used in this study were not malnourished. Neuro-
logical complications of liver disease often take the form of 
intermittent confusion and abnormal behaviour, associated 
with a curious flapping, or wing-beating, tremor of the hands 
(asterixis) [29]. Therefore , in any patient presenting with 
such symptoms, it is necessary to carry out a battery o f 
liver function tests, including assay of ALA and AST tran-
saminase activities. 

Human brain tissue is hardly available for direct 
biochemical analysis, therefore different indirect approaches, 
using blood or cerebrospinal fluid or urine, are used to evalu-
ate the central serotoninergic and adreninergic metabolism 
in man. For example, serotonin uptake by blood platelets 
has been used as an indirect measure of the rate of serotonin 
intrasynaptic inactivation, since serotonin transport through 
the presynaptic membrane and through the external mem-
brane of blood platelets have similar kinetic characteristics 
[32] and show similar susceptibili ty to activity and inhibi-
tory effects [33]. In addit ion, serotonin uptake by blood 
platelets has been used as an indirect measure of the rate of 
serotonin re-uptake by presynaptic nerve endings and as 
rate of serotonin intrasynapt ic inactivation in depressed 
patients [34], and in malnourished rats [35]. 

Therefore , the present study is another indirect 
attempt to evaluate the central nervous system using serum 
biogenic amines, protein and electrolytes, to unravel whether 
they are affected by psychiatr ic syndromes. Our findings 
indicate that dopamine and serotonin levels were curtailed, 
while norepinephrine and epinephrine levels were elevated 
by schizophrenia, hypomania, mania and paranoid disorder. 
Addit ionally, data obtained for serum enzymes, protein and 
electrolytes contr ibute informat ion, which will be useful in 
biological psychiatry. 

Acknowledgement 
The authors are grateful to all the psychiatric patients 
and controls, that were used as subjects for the study. 
We wish to thank Dr. (Mrs.) Olufunke M. Ebuehi and Dr. 
J. D. Adeycmi for providing useful comments and contribu-
tion towards the complet ion of the research. 



Biogenic amines and blood chemistry of Psychiatric patients 273 

R e f e r e n c e s 
1. Goodman-Gilman A., Tall T. W., Nies A. S and Tay-

lor, P. In: Pharmacological basis of Therapeutics. New 
York, Pcrgamon Press, 1990, p 560-690. 

2. Rang H. P., Dale M. M. and Riffer J. M. In: Phar-
macology, 3rc* Ed., London, Churchill Livingstone 
1996, p 615-660. 

3 Fagg G. E. and Foster A. C. Amino acid neurotrans-
mitters and their pathways in the mammalian cen-
tral nervous systems. Neuroscience 1983; 9: 701-
71 9. 

4. Sangole C and Franz D. N. Enhancement of cen-
tral norepinephrine, 5-Hydroxytryptamine trans-
mission by tricyclic antidepressants. 
Psychopharmacology 1979; 62: 9-16. 

5. Dhopeshwarkar G. A. Nutrition and brain devel-
opment. New York, Plenum Press 1983; p 141-
146. 

6. Plum F.and Posner J. B. In: Clinical neurologic 
d i a g n o s i s : C e c i l T e x t b o o k of M e d i c i n e 
(Wyngaardwen J. B., Smith L. H. Benneth J. eds) 
19 Ed. (Philadelphia, London) W. B. Saunders 
Company 1992; p 2033-2090. 

7. Carlsson M.and Carlson A. Interactions between 
glutamatergic and mono-aminergic systems within 
the basal gangl ia - implicat ions for schizophrenia 
and Park inson ' s disease. Trends in Neuroscience 
1990; 13 :272-276 . 

8. Weil-Maiherbe, H. The Biochemistry of affect ive 
d i so rde r s . In: H a n d b o o k of Neurochemis t ry . 
Layther, A. (ed.), New York, Plenum Press Vol., 7; 
p371-416. 

9. Owens F., Cross A. J., Crow T. J., Longden A and 
Poulter M. Increased dopamine receptor sensitiv-
ity in schizophrenia . Lancet 1978; 11: 223-226. 

10. Joseph M. H., Baker H. Jand Crow T. J. Brain 
tryptophan metabol ism in schizophrenia: a post-
mortem study of metabol i tes of the serotonin and 
kynurenine pa thways in schizophrenic and con-
trol subjects . Psychopharmaco logy 1979; 279-
285. 

11. Toru R. W., Watanabe S.and Shibuia H. Neu-
rotransmitter receptors and neuropept ides in post 
mortem bra ins of schizophrenic patients. Acta 
Psychiatr. Scand. 1 9 6 8 ; 7 8 : 1 2 1 - 1 3 7 . 

12. Spitzer R. L., Endicott J.and Robins E. Research 
Diagnostic Criteria. Rational and reliability, Arch. 
Gen. Psychiatry 1978; 35; 773-782. 

13. P a s s m o r e , R, E a s t w o o d , M A ; D a v i d s o n and 
Passmore Human Nutri t ion and Dietetics 8 Ed, 
London, ELBS Churchill Livingstone, 1986; p 279-
285. 

14. Kari HP, Davidson PP, Kehl HH. et al. Effect of 
ketamine on brain monoamine levels in rats Res. 
Commun. Chem. Pathol and Pharmacol. 1978; 20: 
(3) p475-488. 

15. Udenfriend S. H., Weissbach HH and Brodie H. 
Assay of serotonin and related metaboli tes , en-
zymes and drugs. Methods Biochem. Anal. 1962; 
6 :95-130 . 

16. Ansell G. B and Beesons M F. A rapid and sensi-
tive procedure for combined assay of norepineph-
rine dopamine and serotonin in a s imple brain 
sample. Analytical Biochem. 1 9 6 8 ; 2 3 : 1 9 6 - 2 0 6 . 

17. Snedecor GW and Cochran W G. Statistical meth-

ods 61^ Ed. Iowa, USA. The Iowa State Univer-
sity Press, 1969, p 59-68; p228-296. 

18. Duncan DB. Multiple range and multiple F-tests 
Biometrics., 1955, 11: 42. 

19. Wooley DW and Shaw E. A biochemical and 
p h a r m c o l o g i c a l s u g g e s t i o n a b o u t c e r t a i n 
mentaldisorders. Proc. Natl.Acad. Sci (USA) 1954; 
40: 228-231. 

20 Potkin SG, Nginberge OPR. Linnocla M and Wyatt 
RT. Low C S F 5 - h y d r o x y indole acetic acid in 
schizophrenic patients with enlarged ventricles. 
Amer. J. Psychiatry, 1983, 140-25. 

21 Nyback H, Berggrcn BM and Hindmarsch T. 
Cerebroventricular size and cerebroapinal fluid 
monoamine metabolites in schizophrenic patients 
and healthy volunteers. Psychiatry Res. 1983; 9: 
301-305. 

22 Van Praag. HM. Significance of biochemical pa-
rameters in the diagnosis, treatment and preven-
tion of depress ive disorders. Biol. Psychiatry, 
1977; 12: 101-131. 

23 Bondy A. Catecholamines and their receptors in 
blood; Biol. Psychiatry, 1984; 19: 1377-1393. 

24. Grossland J. The role of the monoamines in excita-
tion and depression of the central nervous system. 
Kirley H. Gowenlocte A. (eds.) The Clinical Chem-
istry of monoamines. London Amsterdam, Elsevier 
Press 1963, p81 -95. 

25. Godwin FK, Wehr T and Post RM. Clinical approach 
to the evaluation of brain amines function in mental 
illness; some conceptual issues. Loven bery W., 
Yondim M. (eds) Essay in Neurochemistry and 
Neuropharmacology London John Wiley and Sons 
1978; p75-90. 

26. Gibbons J.L. Total body sodium and potassium in 
depressive illness. Clin. Sci. 1960; 19: 133-138. 

27. Mendels A, Fraser T. Alterations in cell membrane 
activity in depression. Amer. J. Psychiatry, 1974; 
131-134 

28. Gibbons JL. The secretion rate of corticosterone 
in depressive illness. J. Psychosom. Res., 1966; 
10: 263-266. 

29. Walton J. Essentials of Neurology 5th Ed. Lon-
don ELBS/Low priced edition 1984; p35-64. 

30. Jensen K., Clausen J. and Osterman E. Serum and 
cerebrospinal fluid proteins in schizophrenia. Acta 
Paychiatr. Scand. 1996; 40: 280-283. 

31. Campbell PN and Smith AD. Biochemistry Illus-
trated. Edinburgh, London New York, Churchill 
Livingstone 1982; p51 -53. 

32. Tuomisto JA. new modificat ion for studying 5-
HT uptake by blood platelets. A re-evaluation of 
tricyclic anti-depressants as uptake inhibitors. J. 
Pharm. Pharmacol. 1974, 26:92-100 

33. Sneddon JM. Blood pla te le ts as a model for 
monoamine containing neurones. Prog. Neurobiol. 
1973; 1: 151-187. 

34. Tuomisto J. A. Tukiancn E. Depressed uptake of 
5 -hydroxy t ryptamine in blood platelets form 
depressed patients. Nature, 1976; 262: 596-598. 

35. Ebuehi O. A. T., Akinwande A. I. Maternal and 
post-weaning protein and tryptophan malnutri 
tion on serotonin concentration in rat platelets. 
West Afr . J. Biol. Sci. 1996; 4 (2): 122-134. 


