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Leptin, a 16 kDa non-glycosylated polypeptide also referred to as obesity
hormone, is a product of the LEP gene and is mainly secreted by adipose tissue having a
role in regulating food intake and energy expenditure. The levels of leptin in the body are
an indication of the body fat stores. Studies have shown ethnic variations in leptin levels
in different populations. The aim of this study was to determine the levels of leptin in
Saudi males and females and to analyze the effect of weight changes on leptin levels.

We investigated 31 healthy Saudi males and 168 females. The ages, weight,
height and BMI were recorded into specially designed forms and leptin levels were
estimated using radioimmunoassay methods (Linco Research USA).

The mean ± SD for leptin in Saudi males was found to be 11.95 + 7.22 ng/ml and
for females was 16.4 ± 7. ng/ml which are significantly higher than those reported from
other populations. Statistically significant positive correlations of leptin levels were
found with age, weight and BMI in both males and females.

The results indicate that leptin levels increase with an increase in age and BMI
suggesting that most obese persons are insensitive to endogenous leptin production, in
hence controlling their weight.
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Leptin, a 16 kDa non-glycosylated
polypeptide also referred to as the obesity
hormone, is a adipose tissue peptide hormone,
which plays an important role in the regulation of

body fat and is the product of the LEP gene1,2.
First  it  was thought that this hormone is produced
only by adipocytes and is involved only in
modulating satiety and energy homeostasis2,3,4 but,
now it is  known to be produced in many tissues
and is also  associated with the advent of
reproductive maturity and fertility5,6,
neuroendocrine function7 angiogenesis8, 9, bone
formation10. It acts centrally to regulates food intake
and energy expenditure11, and mediates it’s action
through its functional long form receptor (OB-Rb;
LRb) in the hypothalamus12,13,14. Leptin regulates
body weight through inhibiting food intake and
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stimulating energy consumption15. The secretion
of leptin is affected by food intake, total body fat
and serum levels of several hormones11, including
insulin, and to a lesser extent other peptide
hormones. Leptin brings about its regulatory role
by binding to its receptor which is expressed mainly
in the hypothalamus as well as in peripheral tissues
like the lungs, placenta and gastric mucosa16, 17.
     Initially it was believed that reduced leptin levels
may be the cause of obesity in humans18 and indeed
several obese individuals were identified with low
leptin levels11. However, further investigations
showed that in most obese individuals, leptin levels
are either normal or higher than in normal
individuals19. These results indicate that in obese
individuals there may be leptin resistance20. It is
now generally accepted that leptin levels are an
indication of body fat stores. These levels are also
affected by gender, where women have 3 to 4 times
higher leptin levels than men21. This may be due to
the fact that women have a higher amount of body
fat and a different fat distribution compared to their
male counterparts. It is known that subcutaneous
fat produces more leptin mRNA than intra-
abdominal fat11. Other factors affecting leptin
production include hormones like insulin, which
increases leptin secretion and cathecholamines,
which have a negative effect on leptin secretion22.
Sex hormones also play a role in leptin
production23,24. Smoking25, physical activity26, body
fat distribution27, age23, pre- and postmenopausal
changes23, alcohol28 and cholesterol/fat
components29, may also effect serum leptin levels.

Leptin is synthesized mainly in white
adipose tissue and is the gene product of the ob
gene30. White adipose tissue stores energy in the
form of triglycerides and releases energy in the
form of free fatty acids31. On the other hand, brown
adipose tissue is responsible for the expenditure
of fatty acid derived energy for maintenance of the
organism’s thermal stability, dissipating energy as
heat32. Obesity is a term used to indicate excessive
deposition of fat in the body. It is mainly a
multifactorial disorder caused by both genetic and
environmental factors, where genetic susceptibility
is necessary for the environmental factors to
precipitate the disease. The genetic factors are
mainly multiple genes as seen in the common form
of obesity (polygenic), but in a few rare types,
monogenic obese phenotypes are known33.

Variation in leptin levels have been found
in many populations34, 35.This study was carried
out in the Saudi population to determine the effect
of gender, age and body weight on leptin levels in
body.

MATERIAL AND METHODS

We investigated 194 subjects out of
which 31 were males and 168 were females. The
study was approved by the ethical committee of
the institution and informed consent was obtained
from all participants. All individuals were normal,
but were attendeding the outpatient clinics of King
Khalid University Hospital for minor illness. Height
and weight were measured in light clothing without
shoes. BMI was calculated as follows: [Weight(kg)/
height2(m2)]. The history and the essential
information (age, height and weight) were recorded
on specially designed forms. Blood was extracted
by venipuncture in EDTA tubes, from each
individual following an 8-12 hours fast.

The plasma was separated by
centrifugation at 4000 rpm for 5 minutes at room
temperature. The plasma samples were stored
frozen at -20 °C until required for analysis. The
cells were discarded. Leptin levels were estimated
using Radioimmunoassay technique by using kits
from Linco Research, St Charles, MO, USA.
Statistical Analyses

All data were analysed by the SPSS
statistical package Version 17. Mean, median and
mode, standard deviation, the standard error of
mean, skewness, kurtosis and variance were
calculated. The range was calculated using
parametric (mean ± 2SD) and non parametric (2.5th

97.5th percentile) methods. Frequency distribution
histograms were obtained separately for males and
females (not shown). Any two groups were
compared using student (t) test. P < 0.05 was
considered statistically significant. Regression
analysis was carried out and correlation coefficient
(r) was calculated.

RESULTS

The demographic data (age, weight,
height and BMI) for both genders are presented in
Table 1.  For both groups age, weight and BMI did
not show any statistically significant difference.
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Table 1. The demographic data (age, weight, height and BMI)
for males and so aalhinesal gender

Parameter Mean ± SD

Males (31) Females (168) Significance(P)

Age (Years) 36.55 + 16.31 33.68 + 11.43 N.S.
Weight (kg) 66.7 + 10.38 67.31 ± 13.08 N.S.
Height (m) 1.64 ± 0.079 1.59 + 0.08  P<0.05
BMI (kg/m2) 25.07 ± 4.51 26.87 ± 5.42 N.S

NS = Non- significant

Table 2. The distribution of serum leptin level in the total
study population, and separately in males and in females

Total  Population Males Females
(199) (31) (168)

Mean(ng/ml) 15.7 11.95* 16.4*
Std. error of mean (SEM) 0.55 1.3 0.59
Median (ng/ml) 14.77 11.4 15.5
Mode (ng/ml 12.29 0.65 12.29
Std. Deviation (SD) 7.71 7.22 7.61
Variance 59.44 52.2 58
Skewness 0.63 0.33 0.72
Std. error of Skewness 0.17 0.42 0.19
Kurtosis 0.71 -0.44 0.81
Std. error of Kurtosis 0.34 0.81 0.37
Minimum 0.65 0.65 2.99
Maximum 46.98 26.75 46.98
 Percentile                  2.5# 2.99 0.65 4.1

97.5# 31.71 26.75 32.79

*p= 0.003

Table 3. Levels of leptin in the total study population and males and females,
grouped into normal, overweight and Obese individuals, according to BMI

Weight gp Leptin: Mean ± SD

Total study group Males Females P

Normal weight *10.92 ± 5.12** *7.89 ± 5.32** *11.63 ± 4.84** 0.008
Overweight *16.87 ± 5.75*** *17.29 ± 6.63*** *16.81 ± 5.69*** 0.84
Obese **21.56 ± 8.18*** **15.37 ± 6.77*** **22.57 ± 8*** 0.02

·Significance of the difference in the results of the males and females in different weight groups.
* The leptin levels in normal and overweight individuals in the total study population  are significantly different ( p =
0.0001), as well as in males and females (p = 0.002)
    (p = 0.0001), respectively.
** The leptin levels in normal and obese individuals in the total study population are significantly different ( p =
0.0001) . This is seen  in the females (p = 0.0001) and to a lesser extent in males (p = 0.07).
*** The leptin levels in overweight and obese individuals in the total study population are significantly different ( p =
0. 001); the same was observed in females(p = 0.0001), while there was no significant difference between overweight
and obese males.



888 ALSULAIMANI et al., Biosci., Biotech. Res. Asia,  Vol. 8(2), 885-891 (2011)

Leptin levels were analysed separately for the males
and females and the results are presented in Table
2.  The mean, median and mode values for leptin
were higher in females (16.4, 15.5 and 12.29 ng/ml,
respectively) compared to males (11.95, 11.4 and
0.65 ng/ml, respectively). The minimum and
maximum values for leptin in males were 0.65 ng/ml
and 26.75ng/ml, whereas in females the minimum
value was 2.99 ng/ml and the maximum was 46.98
ng/ml. In males the leptin parametric range was 0-
26.39 ng/ml and the non-parametric range was 0.65-
26.75 ng/ml. In females, on the other hand, the
parametric range was 1.18-31.62 ng/ml and the non-
parametric range was 4.1-32.79 ng/ml. The results
in the males and females showed a statistically
significant difference in leptin levels, with
significantly higher levels in the females compared
to males (p=0.003).

Both the male and female were grouped
according to their BMI values into normal weight
(BMI≤24.9 Kg/m2), overweight (BMI 25-29.9Kg/
m2) and obese (BMI≥30) individuals and leptin
values were obtained. The results are shown in
Table 3. In the total study population the mean of

leptin in the normal weight, over weight and obese
groups was 10.92, 16.87 and 21.56 ng/ml
respectively and the difference in the levels in the
different weight groups was statistically
significant. This effect of weight on leptin level
was obvious both in the males and the females. In
the former group, the mean of leptin in the normal
weight, overweight and obese groups was 7.89,
17.29 and 15.37 ng/ml, respectively. Whereas for
females the mean of leptin in the different weight
groups was 11.63, 16.81 and 22.57 ng/ml,
respectively. A statistically significant difference
in leptin levels in the normal and obese weight
groups was noticed between males and females (p
< 0.05).

Leptin levels were correlated with the
anthropometric data in the males and females and
Pearson correlation coefficient (r) was obtained.
Table 4 summarizes the correlation of leptin with
age, height, weight and BMI. A significant
correlation was obtained between leptin and age,
leptin and weight and leptin and BM1 in both the
males and females.

Table 4. Correlation between leptin and age, height, weight and BMI

Correlations between Total Population Males Females

leptin & r p R P R P

Age 0.203 0.004 0.221 0.233  0.23 0.002
Weight  0.567 0.0001  0.340 0.061  0.609 0.0001
Height  -0.195 0.06  -.0506 0.004  -0.96 0.215
BMI  0.629 0.0001  0.56 0.001  0.631 0.0001

DISCUSSION

     The results of our investigations showed that
leptin levels were significantly different between
the two sexes with significantly elevated level in
females. These results are in line with all studies
reported in literature21,36,37,38 and have shown that
leptin levels are higher in females compared to
males. This gender difference may be explained by
the fact that females tend to have more body fat
than males and have a different fat distribution
compared to males39. In addition, it is well
documented that hormonal factors play a role and
have an effect on adipose tissue distribution11,23,24.

Since adipose tissue is more active in synthesizing
leptin compared to visceral tissue, and adipose
tissue is represented more in females than in males,
this may be one of the causes of the difference
seen in the male and female results.
     When the levels of leptin were analyzed
separately in the individuals with different body
weights (normal, overweight and obese), it was
observed that there was a significant difference in
leptin levels between the three weight groups and
that leptin levels increased significantly from the
normal weight group to the obese weight group
showing a positive and statistically significant
correlation. The correlation results were the same
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when the two genders were analyzed separately,
and positive correlations remained significant
between the leptin levels and BM1 in both males
and females. In all groups leptin levels were
significantly different between normal weight and
obese Saudi males and females where the females
had a significantly higher leptin levels compared
to the male counterpart in the same BMI group

Among the female group, none of the
normal weight females had very low levels of leptin
and the maximum leptin level was 24.07 ng/ml.
Among the overweight and obese females the
levels were significantly higher and the maximum
levels were 26.05 and 46.98 ng/ml, respectively. Two
obese females had leptin levels less than 4.00 ng/
ml and both were suffering from diabetes. One very
obese female had a leptin level of 39.27 ng/ml, and
was suffering from hypertension. Among the
males, two normal weight males had leptin levels <
2.0 ng/ml and the highest level was 16.35 ng/ml.
One 17 year old male had a very low leptin level of
0.65 ng/ml, and was having a very low weight and
a BMI of 19.46 Kg/m‘. While in the overweight and
obese males, none had very low levels of leptin,
while the highest levels were 26.75 and 26.66 ng/ml
respectively. This indicates that overall, leptin
levels increase with an increase in BMI and that
most obese persons had elevated leptin levels being
insensitive to endogenous leptin production, they
possibly have leptin resistance.

These results are in line with results
reported in a study by Lucantoni et al (2000) [40].
The results of this study show definitely that in
Saudis, obesity is not a leptin deficient state and
none of the obese or overweight individuals had
leptin deficiency. A leptin resistance state seems
to exist in many, but not all, of the obese and
overweight individuals investigated during this
study. As mentioned earlier, it was believed by
several investigations that obesity was a leptin
deficient state and some of the earlier reports
stressed the need for leptin therapy for the
treatment of obesity11,18,20. Recombinant leptin
preparations were marketed and several clinicians
discussed its use in the management of obese
patients. However, recent studies have confirmed
that very few obese individuals have leptin
deficiency, the majority of the obese individuals
have either normal or even elevated leptin levels
indicating that the leptin production in these

individuals was normal if not higher than in normal
weight individuals.

CONCLUSION

The exact mechanism of leptin resistance
in the overweight and obese individuals and the
mechanism leading to significant differences
between the males and females need further
studies.
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