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Abstract

Objective: To evaluate the correlation of fasting serum leptin levels with anthropometric measurements and
menopausal status, in women.

Methods: The study comprised of 80 non-obese women who were divided into 2 groups as pre-menopausal
(n=46) and post-menopausal (n=34).Anthropometric measurements i.e. height, weight, waist and hip circumfer-
ence were measured for all the subjects and the Waist-hip Ratio (WHR) and Body Mass Index (BMI) were cal-
culated from these measurements. A fasting venous blood sample was taken from all the subjects and serum
leptin concentrations were determined by ELISA.

Results: A comparison of the mean values for BMI and WHR between the two groups showed a non significant
difference. Within each group, significant associations were noted between the fasting serum leptin level and val-
ues of BMI and WHR. A comparison of the mean serum leptin concentrations between the two groups, showed
a highly significant difference (p<0.001).

Conclusion: Our results indicate that in the non-obese women of our population, leptin levels associate with BMI
and WHR and together with menopausal status seem to be important determinants of serum leptin levels

(JPMA 56:3;2006).

Introduction

Bodyweight is regulated by complex mechanisms
involving numerous afferent metabolic and hormonal sig-
nals informing the brain about the body's energy status.
Abnormal production or action of any of the afferent mes-
sengers may lead to weight gain.!

Leptin (derived from leptos meaning thin), a 16Kd
protein synthesized and secreted from adipocytes in both
animals and humans, influences multiple neuro endocrine
systems and plays a significant role in the regulation of
body fat storage, energy expenditure, and body weight
changes.2 The main determinant of plasma leptin concen-
tration in humans appears to be total body fat content.34
After adjustment for body fat, females show higher leptin
concentrations than males.>-¢ Normally menstruating
women show higher leptin levels than postmenopausal
women, thus suggesting a stimulatory effect of oestrogen
and/or progesterone and an inhibitory action of androgens
on plasma leptin concentrations.”

Studies carried out in different parts of the world
have suggested that racial differences in body composi-
tion and pattern of fat distribution may contribute to vari-
ations in serum leptin concentrations. Thus, the aim of the
present study was to evaluate the correlation of leptin lev-
els with body mass index, waist hip ratio, and menopausal
status in the women.

Subjects and Methods

The present study comprised of eighty women who
were selected by convenient sampling method including
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those who were healthy, sedentary and non-obese. A
detailed history was taken from each subject to ascertain
age, menopausal status and to exclude any history of dia-
betes, hypertension, thyroid and other endocrine disorders,
use of HRT or oral contraceptives. The subjects were then
divided into 2 groups as pre menopausal, (n=46) and post
menopausal (n=34) Anthropometric measurements e.g.
height, weight, waist and hip circumference were measured
for all the subjects. Waist circumference was measured at
the level of the umblicus and hip circumference at the
widest point around the hips. BMI [wt (kg)/ht. (m)?] and
waist to hip circumference ratios were then calculated. After
taking all aseptic precautions , a fasting venous blood sam-
ple was taken from each subject. Serum leptin concentra-
tions were measured by an enzymatically amplified "two-
step" sandwich-type immunoassay, using the commercially
available DSL-10-23100 Active™ Human Leptin Enzyme-
Linked Immunosorbent (ELISA) kit.

In the assay, standards, controls, and unknown serum
and plasma samples are incubated in microtitration wells,
which have been coated with anti-human leptin antibody.
After incubation and washing, the wells are treated with
another anti-human leptin detection antibody, labeled with
the enzyme horse radish peroxidase (HRP). After a second
incubation and washing step, the wells are incubated with
the chromogenic substrate tetramethylbenzidine (TMB). An
acidic stopping solution in then added and the degree of
enzymatic turnover of the substrate is determined by dual



wavelength absorbance measurements of 450 and 620mm.
The absorbance measured is directly proportional to the
concentration of human leptin present. A set of human lep-
tin standards is used to plot a standard curve of absorbance
versus human leptin concentrations from which the human
leptin concentration in the unknown can be calculated.

Results

Fasting serum leptin concentrations, in both
groups, ranged from the minimal detectable concentra-
tion of 0.7ng/ml to a highest value of 67.2ng/ml in the
premenopausal group and 66.5ng/ml in the group of
postmenopausal women.

A significant difference in fasting serum leptin
levels was noted between the two groups (P<0.001),
with the premenopausal group having a significantly
higher mean serum leptin level of 33.8ng/ml as com-
pared with 24.2ng/ml estimated for women in the post
menopausal group. Comparison of the mean values for
BMI and WHR between the two groups showed no sig-
nificant difference. On evaluating the correlation
between fasting serum leptin level and BMI in the post-
menopausal group, a strongly negative correlation was
noted (r=-0.2). Whereas, in the premenopausal group, a
much weaker negative correlation was seen (r=-0.09).
The correlation between WHR and leptin levels in the
two groups of women was found to be negative in the
postmenopausal group (r=-0.02) and positive in the pre-
menopausal group of women (r=+0.15).

Discussion

Studies have shown that anthropometric measure-
ments such as BMI ,WHR and skin fold thickness (because
of a high correlation with body fat) may well predict leptin
concentrations. They cannot distinguish between potential
hypersecretion of leptin at the site of origin in various
adipocyte tissues and the elevated serum leptin concentra-

tions that result from decreased affinity at the receptor site or
decreased clearance from the circulating blood.® Our study
showed a non significant difference in the mean values of
BMI estimated for the two groups. However, within the
group of postmenopausal women, the fasting serum leptin
levels showed a strong negative correlation with BMI. In the
premenopausal group, a weaker negative correlation was
seen between serum leptin and BMI. Most of the previous
studies have shown a strong correlation of serum leptin with
BML. In a study of leptin levels in normal weight and obese
individuals, serum leptin levels correlated positively with
BMI and were significantly elevated in obese subjects.* A
population based study in the US also found that BMI could
be expected to be highly correlated with leptin concentra-
tions because of its generally high correlation with body fat.6
However, another study’ found that leptin was not signifi-
cantly correlated with BMI.

A primary action of leptin is thought to be its role as
an afferent satiety signal in a feedback loop that effects the
appetite and satiety centers of the brain. Intake of food trig-
gers insulin and glucocorticoid release, thereby favouring fat
accumulatation and the secretion of leptin, which in turn sub-
sequently causes satiation.® Our findings for BMI and WHR
seem to suggest that in non-obese premenopausal women, as
the WHR increases, leptin levels also increase and provide a
signal to the brain to suppress body fat by decreasing food
intake or increasing energy expenditure. On the other hand,
in the non-obese postmenopausal group, the negative corre-
lations suggest that this signal is very weak and because of a
lack of a coincident rise in serum leptin concentrations with
an increase in BMI and WHR, there is an increased predis-
position to fat deposition.

Comparison of fasting serum leptin levels in the two
groups showed a highly significant difference. The post-
menopausal group having considerably lower leptin levels
than the premenopausal group. This finding coincides with
that of other workers” who found leptin levels to be higher in
pre than in the post menopausal women and both groups had

Table 1. Leptin levels in the Premenopausal and Menopausal groups.

Groups Age (years) Height (m) Weight (kg) BMI (kg/m?2) W/H Ratio Leptin Levels (ng/ml)
Premenopausal 42.46 +7.30 1.56 +0.07 66.09 +£9.10 26.71 £3.37 0.84 +0.05 33.88+22.43
(n=46)

Menopausal 51.15+7.71 1.56 £ 0.05 64.50+£9.23 27.05+3.56 0.84 +0.06 24.24 +20.52
(n=34)

Values given as mean =+ standard deviation.
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higher levels than males. They suggested that these results
could not be accounted for solely by effects of oestrogen
and/or progesterone. According to them, it is likely that the
suppressive effect of androgens is equally significant. Other
workers have shown that oestrogens directly increase in vivo
leptin production in rats and human subjects. Therefore, the
hypothesis of a stimulatory effect of oestrogen and/or prog-
esterone on plasma leptin concentrations has been formulat-
ed.10 However, a similar comparison done in another study!!
found that menopausal status does not have a significant
impact on leptin production.

The results of this study seem to suggest that in the
non obese females of our sample, correlation exist between
serum leptin levels and anthropometric measurements such
as BMI and WHR, but the menopausal status is a more sig-
nificant determinant of leptin levels. However, larger popu-
lation studies should be carried out to confirm the same.
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