Biological Psychiatry

Neuropsychobiology

Original Paper

Neuropsychobiology 2002;45:124-127

Serum Leptin and Cholesterol Values in

Suicide Attempters

Murad Atmaca?@ Murat Kuloglu@ Ertan Tezcan? Bilal UstundagPb

Omer Gecici? Burak Firidina

Departments of 2Psychiatry and PBiochemistry, Medical Faculty, Firat University, Elazig, Turkey

Key Words
Leptin - Cholesterol - Suicide

Abstract

The growing number of studies examining the relation-
ship between suicide and lipid metabolism are based
upon studies suggesting that cholesterol-lowering pro-
cedures may incease the risk of death due to suicide or
impulsive-aggressive behavior. Leptin seems to be
strongly associated with lipid metabolism. In the present
study, serum total cholesterol and leptin levels were
compared in 24 suicide attempters and 24 healthy con-
trols. The patients with suicide attempts had significantly
lower serum cholesterol and leptin levels than controls.
There was a positive correlation between cholesterol
and leptin levels in both groups. Our results suggest that
suicide attempts seem to be associated with decreased

serum cholesterol and leptin levels.
Copyright © 2002 S. Karger AG, Basel

Introduction

The growing number of studies examining the relation-
ship between suicide and lipid metabolism are based
upon studies suggesting that cholesterol-lowering proce-

dures may increase the risk of death due to suicide or
impulsive-aggressive behavior [1-3]. Low cholesterol val-
ues have been associated with a variety of psychiatric-dis-
order-related suicide and impulsive-aggressive behaviors,
e.g. intermittent explosive disorder [4], attention deficit
disorder [5] and antisocial personality disorder [6]. In a
study by Stewart and Stewart [7] no relationship between
cholesterol and aggressive behaviors was found. Maes et
al. [8] however revealed a relationship between decreased
serum cholesterol and suicide attempts only in psychiatric
patients with violent suicide attempts.

Leptin is an adipocyte hormone regulating food intake
and energy balance, providing the hypothalamus with
information on the amount of body fat [9], and was dis-
covered by Zhang et al. [10] as the product of the 0b gene.
Leptin is released from white adipose tissue and some
other tissues including brown adipose tissue, adipose cells
of the bone marrow, the human placenta and epithelial
cells of the stomach and breast tissue [11]. Plasma levels
of leptin are considerably correlated with body mass
index (BMI) and percent body fat. It has been reported
that leptin affects the intracellular lipid concentration via
a decrease in the synthesis of fatty acid and triglycerides
and an increase in lipid oxidation [12]. On the other hand,
a positive correlation has been shown between serum lep-
tin concentration and total and LDL cholesterol, triglycer-
ides and percent body fat [13-15]. Therefore, leptin may
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Table 1. Mean leptin and cholesterol

levels and characteristics of the patients and Patients Controls p value
controls (n=24) (n=24)
Age 28.6+14.2 29.1£13.3 p>0.05
Sex, females/males 14/10 13/11 p>0.05
Psychiatric diagnosis
Borderline personality disorder 4 - p<0.05
Major depressive disorder 11 - p<0.001
Alcohol dependence 2 - p>0.05
Schizophrenia 4 - p<0.05
Bipolar disorder-manic episode 3 - p>0.05
Leptin, ng/ml 10.18+5.28 25.54+6.87 p<0.001
Total serum cholesterol, mg/dl 152261439 186.44+32.56 p<0.05
BMI, kg/m? 23.6%+3.8 242+3.6 p>0.05

be associated with suicidal intention and attempts. For
this reason, we decided to measure serum total cholesterol
and leptin levels in suicidal patients.

Patients and Methods

Patients

The study consisted of 24 patients with suicide attempts (aged
18-58 years) who had consecutively been admitted to the Emergency
Unit of the Firat University School of Medicine and then referred to
the Department of Psychiatry by a psychiatrist (O.G.) between
March and September 2001. All patients were subsequently admitted
to a psychiatry clinic. After complete description of the study to the
subjects, informed consent was obtained from each patient. The
study was approved by a local ethics committee of the Firat Universi-
ty Medical School. In all the patients, clinical evaluation was per-
formed by one trained psychiatrist within 2 days after admission. A
semi-structured interview was carried out in order to establish DSM-
IV diagnosis. Exclusion criteria included the presence of a severe
physical illness, the history of alcohol and substance abuse or depen-
dence, a previous history of cholesterol-lowering treatment, the pres-
ence of any endocrinological state and treatment with any psycho-
tropic medication within the last 2 weeks. All subjects were evaluated
by a semi-structured questionnaire form which was arranged by us in
accordance with clinical experience and available information
sources. In addition, BMI was calculated by dividing the weight by
the squared height (BMI = kg/m?).

Controls

Twenty-four staff members were included in the control group.
They were free of any psychotropic medication, without any history
of psychiatric disorder and suicide attempt. In addition, none of
them had ever undergone a cholesterol-lowering treatment.

Determination of Total Cholesterol and Leptin
To determine serum levels of leptin and cholesterol, venous blood
samples were obtained at 08.00 a.m. Leptin levels were measured

Plasma Leptin and Cholesterol in Suicide
Attempters

using the Linco rat leptin kit (Linco, St. Charles, Mo., USA) radioim-
munoassay method using an LKB Wallac Multi gamma counter 1261
(Wallac, Turku, Finland). Total cholesterol levels were measured
using an Olympus AU 600 autoanalyzator (Olympus, Japan) Randox
total cholesterol kit (RANDOX Laboratories, UK).

Statistical Analysis

Statistical analysis was performed using the statistical package for
social sciences (SPSS/PC 9.05 version, 1998). Student’s test was used
for the mean leptin and cholesterol levels and some characteristics of
the patients and controls. The %2 test was used to compare the diag-
noses between groups. Correlation analysis was performed by Pear-
son’s correlation test. Differences were considered significant at p <
0.05 for all these tests.

Results

General characteristics of the patients and controls are
summarized in table 1. There were no significant differ-
ences between groups regarding age, sex and the frequen-
cy of psychiatric disorders. Thirteen patients (54.2%)
were violent suicide attempters whereas 11 (45.8%) were
non-violent suicide attempters.

Cholesterol levels were decreased in 13 (54.2%) pa-
tients and in 1 (4.2%) control, when individually com-
pared with normal cholesterol levels adjusted for BM1
and gender. The mean cholesterol levels in suicidal pa-
tients and controls were 152.26 = 14.39 and 186.44 =
32.56 mg/dl, respectively. The mean level of the patients
was significantly lower than that of the controls (p < 0.05).
Likewise, when comparing the mean cholesterol level
between sexes within each group, no statistically signifi-
cant difference was found (p = 0.04).
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The leptin levels were decreased in 11 (45.8%) patients
and in 1 (8.3%) control, when individually compared with
normal leptin levels adjusted for BMI and gender. The
mean leptin levels in the patient and control groups were
10.18 £ 5.28 and 25.54 £ 6.87 ng/ml, respectively. The
mean level for the patients was significantly lower than
that for the controls (p < 0.001). Likewise, when compar-
ing the mean leptin level between sexes and within each
group. no statistically significant difference was found
(p<0.03).

There was a positive correlation between the mean
cholesterol and leptin levels in both groups (r=0.41, p<
0.01; r = 0.38, p< 0.01 for patients and controls, respec-
tively).

The mean BMIs were 23.6 = 3.8 and 24.2 £ 3.6 for
the patients and controls, respectively (p > 0.05). Therc
was no correlation between the mean cholesterol level and
age (r = 0.08, p = 0.53), sex (r = 0.06, p = 0.44) for the
entire sample, or the type of psychiatric disorder (r = 0.07,
p = 0.49) for the patients. There was no correlation
between the mean leptin level and age (r=0.12, p=0.23),
sex (r=0.16, p = 0.20) for the sample, or the type of psy-
chiatric disorder (r = 0.09, p = 0.62) for the patient
group.

Discussion

To the best of our knowledge, this is the first study on
leptin levels in suicide attempters. The major findings of
our study arc as follows: (1) suicide attempters have a
marked decrease in serum cholesterol and leptin levels
compared to controls, and (2) there was a positive correla-
tion between the mean cholesterol and leptin levels.

The studies performed in psychiatric patients impli-
cated an association between low cholesterol levels and
suicide attempts [16, 17]. With respect to diagnostic cate-
gories, the relationship was determined in personality and
neurotic disorders, depressive disorders and male inpa-
tients with serious suicide attempts [16, 17]. However,
some authors reported this relationship merely occurring
in patients with violent suicide attempts [8]. For this rea-
son, the association between suicide and cholesterol re-
mained subject to controversy.

A positive correlation between serum leptin concentra-
tion and total cholesterol has been determined [13-15],
which has been supported by this study. Therefore, we
hypothesize that leptin may be associated with suicidal
intention and attempts. In the present study. suicide
attempters have a marked decrease in serum cholesterol
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and leptin levels compared to controls. An interaction
between leptinergic and serotonergic systems in the cen-
tral nervous system has been shown [18]. Fluoxetine, a
selective serotonin reuptake inhibitor, has been reported
to reduce plasma leptin levels in rats [19] and it has been
noted that leptin administration stimulated serotonin
turnover [20]. On the other hand, reduced serotonin
activity has been implicated in impulsivity and aggressive
and suicidal behavior [21, 22]. Examining the association
between serotonin metabolism and serum cholesterol, low
serum cholesterol levels have been found in men with
lower plasma serotonin concentrations [23]. However,
Alvarez et al. [24] evaluated the relationship between
serum cholesterol and platelet serotonin content. They
found that although both parameters were lower in suici-
dal patients compared to healthy controls, there was no
significant correlation between these parameters. The ex-
act roles of cholesterol, leptin and serotonin, which seem
to be related with each other, have been obscured due to
the lack of investigations.

The results of the present study suggest that suicide
attempts seem to be associated with decreased serum cho-
lesterol and leptin levels. However, more comprehensive
studies dealing with leptin, cholesterol and indices of sero-
tonin altogether in suicidal patients are needed.
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