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ORIGINAL STUDY

Correlation between Serum Leptin Levels, Body Mass
Index and Obesity in Omanis

*Masoud Y Al Maskari', Adel A Alnaqdy”

g diosully 50l ALLS pdibog el 900 Siligasce sty Jayl il
Oyt |yl i ‘q.m.{-’ o2 g2l i

Ay mand | AS Joleo ojef) ABMell ol ol piill paey go pall b el gaps cibiss

w0 (yo ddMell o Ga>all sBagdl pasully

Lilec 35 ps cilive ;6 prieelll g0y ciligiwwo pasd 7 adadall il yié oo sy3ly il prilasl o degod (eudl 6 poasll
ng/+ 34.78) duya i dcgadl pu (p<0.001) il poors soisss 5 3585 las] §d jgbs AN Guay 5t Loilace 20 9. Livsy
29S8 b aio BUXT b Glel e ilS gl gg0p0 Sligisio o s>y . (4.22ng/ml10.6 ) dipal y 2 & ailiall & cgadly (ml13.96

o opadl L . (£=0.002) @oidi 59 g0 risaddl 8 el pg-0y0 Siligi s ot 598 ralanf Ll s o Liasf ang LaS . (p<0.05)
dcgadl b Lol cilS padl S8 el o0y Sligiuo ol Ell3 (o geiiiy fAeM3 L (p=0.001) eud! A5S ,G5ag (p= 0.0001) et

iiaally et b ogaadl dras ojell g0 Ll iy disal]

e, mend) ABS piige, diesadl, pled il o0ps Auslial cila sy

ABSTRACT Objective: To ascertain the relationship between serum leptin levels and related variables (weight, Body Mass Index
(BMI) and fat percentage) in a group of Omani obese and non-obese healthy subjects. Methods: Leptin levels were assessed in serum

samples from 35 obese Omanis and 20 non-obese healthy subjects. Results: There was a significant difference (p< 0.001) in serum

leptin between the obese group (34.78 + 13.96 ng/ml) and the control non-obese subjects (10.6 + 4.2 ng/ml). Leptin levels were higher
in females compared to males. There was a significantly positive correlation between leptin levels in obese subjects with weight
(p=0.002), body fat percentage (p=0.0001) and BMI (p=0.001). Conclusions: We concluded that serum leptin levels are higher in the
Omani obese group and correlate positively with body fatness and obesity.
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HE NAME LEPTIN IS DERIVED FROM THE
leptose, meaning thin."** It is secreted by

the adipose tissue in proportion to adipose
mass and therefore its circulating levels increase with
weight gain and decrease with weight loss."* A large
amount of research has been conducted on leptin since
its discovery in 1994 and it is now possible to evaluate
the physiological significance of leptin.>** Leptin is
considered to play a wide range of functions in humans
such as decreasing appetite and thereby food intake,
stimulating and maintaining energy expenditure and
acting as a metabolic hormone in a wide range of proc-
esses by binding to receptors in the brain.> Leptin func-
tions primarily as an anti-obesity hormone. Its serum

concentrations in healthy individuals positively corre-
late with body fat content,?® but it correlates negatively
when energy intake is reduced and energy stores in fat
are declining.®

In most obese subjects, leptin levels are high and
correlate with the Body Mass Index (BMI) and the
percentage of body fat,® Leptin levels are found to be
correlated with a number of endocrine substances
such as insulin, glucocorticoids, thyroid hormones and
testosterone.” Similar studies also indicate that it may
be involved in mediating some endocrine-related proc-
esses, like the onset of puberty.® Impaired or modified
receptor functions may be associated with certain med-
ical conditions other than obesity, such as cardiovas-
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Figure 1: Leptin levels (mean + SE) in obese (BMI>30kg/m2) and non-obese Omani subjects

cular disease® and certain types of cancer.'® Research
findings also indicate that leptin can act as a growth
factor in the foetus and in the neonate.”

It has been reported that obesity is a major risk
factor for the development of diabetes mellitus',
therefore, leptin might play a role in this disease.
Many studies have documented a high prevalence of
diabetes and metabolic syndrome among the Oma-
ni population.”>®!* No data are available in the lit-
erature for levels of serum leptin among the Omani
population. Studying leptin levels in Omanis may be
relevant in the light of reported associations of leptin
serum status with obesity and diabetes. Certain social
economic and environmental factors may be unique in
the Omani population.

The objective of this study was to report leptin
profiles in Omanis and to ascertain the relationship
between serum leptin levels and related variables
(weight, BMI and fat percentage) between two groups
of Omanis, obese and non-obese healthy subjects.

METHODS

This study was approved by the Sultan Qaboos Univer-
sity Medical Research and Ethics Committee (Project
No. MREC 155).

SUBJECTS

A group of 35 Omani subjects, who were attending our
obesity clinic (25 female and 10 males, age range 22-49
years) and were considered to be obese on the basis of
BMI. BMI was defined as weight in kilogrames divided
by height in meters (kg/m2). A BMI value of > or equal
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to 30 was used as an indicator of obesity. Fat percent-
age was measured by a Tanita Fat Analyser (USA)
using the Bioelectrical Impedance method. Twenty
healthy non-obese subjects of similar age range (20-
50 years) served as a control group. None of the sub-
jects studied had any clinical or laboratory (e.g: fasting
blood glucose, urea & electrolytes, liver and thyroid
function tests) signs of disease associated with obesity
and were taking no drugs.

SERUM LEPTIN ASSAY

An in vitro sandwich Enzyme-Linked Immunosorb-
ent Assay (ELISA) (DRG Instrument GmbH, Germa-
ny) was employed for the quantitative measurement
of human leptin in serum. The microtiter wells were
coated with a monoclonal anti-leptin antibody. Test
and control samples were incubated in the coated
wells with a specific rabbit anti-leptin antibody. After
incubation the unbound material was washed off and
anti-rabbit peroxidase conjugate was added for detec-
tion of the bound leptin. The intensity of colour devel-
oped was proportional to the concentration of leptin

Table 1: Comparison between charateristics of
obese subjects (25 female: 10 male; mean + SE)

Character Female(n=25) Male(n=10)
Age (years) 29.2 £ 1.6 30.0 £3.1
Leptin(ng/ml) 382+25 27.0 + 4.9
Weight (Kg) 97.9+3.9 1084 + 7.6
BMI (kg/m?) 39.6 £1.5 39.0+£29
%Fat 44.1 +£1.0 383 +£3.9
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Figure 2: Correlation between leptin levels (ng/ml) with (A) Fatness (kg) and (B) BMI (kg/m?) in obese

Omani patients

in the sample.

STATISTICAL ANALYSIS

We used a Statistical Product and Service Solutions
(SPSS) software program for statistical analysis of
data. A p value of < 0.05 was considered statistically
significant.

RESULTS

As seen in Figure 1, there was a significant differ-
ence (p=0.001) in serum leptin levels (mean + S.E.)
between the obese group (34.78 + 13.96 ng/ml) and
levels in the control (non-obese) subjects (10.6 + 4.2
ng/ml). A strongly significant positive correlation was
observed between leptin levels with weight (r=0.5, p
=0.002), BMI (r= 0.51, p =0.001) and body fat percent-
age (r=0.7, p =0.0001) [Figure 2].

Leptin concentrations and body fat percentages
were higher in women than in men within the obese
group Table 1. A strong positive correlation (r=0.528,
p <0.007) was present when leptin concentration and
BMI of the female obese group was compared.

DISCUSSION

In this study, we have described significantly high se-
rum leptin levels among obese Omani subjects com-
pared to the non-obese group, though the number
studied here is small. To our knowledge, this has
not been reported previously in the Omani popula-
tion. Normal ranges of leptin (in Caucasian and Arab
residents of Kuwait),'>* which have been reported
in previous studies, are comparable to the range ob-

served in the non-obese group in the current study. In
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a study carried out by Concidine et al.,? it was found
that obese humans had (on average) leptin levels four
times higher than non-obese individuals.

The present study confirms results of previous
reports'®!” regarding a gender difference in leptin levels
between males and females. Females have higher se-
rum leptin concentrations than males, which confirms
the previously reported range in female Kuwaitis.? The
reason for this is unclear; the larger amounts of body
fat mass, predominantly subcutaneous fat, in women
and the effect of sex steroid hormones which increase
leptin production have been suggested.’® Since leptin
reflects mainly the amount of body fat, this seemes to
be a logical explanation for the observed gender dif-
ferences. Gender differences and their relationship
to body composition were examined in several stud-
ies and leptin levels were still found to be significantly
higher in women, even after correction was made for
BMI or fat mass.*

The current study shows that serum leptin concen-
trations were increased in relation to increased body
fat content. The positive correlation between body fat
and serum leptin is probably explained primarily by
the increased release of leptin from large fat cells.'® In
fact, some studies have proposed that leptin can serve
asan indicator of fat content and that its levels increase
exponentially with increasing body fat percentage.?
Leptin levels decrease by reduction of body fat even
though BMI values remain unchanged.?

In our study, we found a significant relationship
between circulating leptin and BMI, an observation
that is associated with the relationship of leptin to to-
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tal body weight as BMI and fatness.? In all previous in-
vestigations, leptin levels have been shown to be high
and correlated to BMI.>?

In agreement with our findings, regarding the exist-
ence of a positive correlation between the circulating
leptin levels and the body weight, other studies have re-
ported the relation of spontaneous or enforced weight
changes and serum leptin levels.> Whatever the initial
concentration, weight loss due to food restriction was
found to be associated with a decrease in serum leptin
in both obese and normal weight humans.?

Based on the above findings, leptin concentrations
can be considered as a marker of the extent of obes-
ity in human(s). The one relatively common clinical
condition, in which a significantly elevated serum lep-
tin concentration occurs without an increase in body
mass, is chronic renal failure, probably as a result of
decreased renal clearance.?® A number of researchers
however, have claimed subtle leptin abnormalities in
conditions such as diabetes®* and thyroid disease.?® In
addition, leptin seems to be involved in the pathogene-
sis of some obesity-associated conditions such as ano-
vulatory infertility** and Type 2 diabetes mellitus.?

Although the number of individuals in this study
was relatively small, it was found that circulating lep-
tin levels were high and positively correlated to body
weight, the percentage fat and BMI among obese Om-
ani subjects. The pattern of this increase may reflect
the differences in lifestyle, diet, physical activity and
other cultural and economic factors that are specific
for people in this part of the world. The significance of
this study in relation to high and increased prevalence
of diabetes in Oman requires further evaluation.
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