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Abstract
The aim of this study was to evaluate the relationship between leptin levels and classes of obesity
adults, who do not suffer from chronic diseases. This study was performed in department of nutrition at
the Murjan teaching hospital / in Babylon province/Iraq, in January 2016. This study included 52
(100%) were patients with obesity ,female were 39(75.0%) and male were 13 (25.0%) for age range
from (19-40 years) and mean BMI (32.32 for classes I,36.93 for classes II and 42.15 for class III).
Correlation analysis showed that a significant positive correlate (y = 35.71+1.43*BMI, r = 0.65, P =
0.03) between classes III of obesity depending on BMI and leptin levels ,while the results found there
was no significant correlation between classes I and II and leptin levels.
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Introduction
Obesity is a multifactorial chronic disease involving environmental (social and cultural), genetic,
physiologic, metabolic, behavioral and psychological components, which characterized by an increase
in body weight that results in excessive fat accumulation, that it may cause a negative effect on health
[21; 18].
In adults, overweight and obesity have been defined or classified through a number of different
systems [14], including the National Institutes of Health (NIH) and the National Heart, Lung, and
Blood Institutes (NHLBI)[16] that are based on a body mass index (BMI) classification system, which
is the measured by ratio of weight in kilograms divided by the height in meters squared [16]. Where
overweight is defined as a BMI between 25.0 kg/m2 and 29.9 kg/m2 and at risk of becoming obese,
while obesity is defined as a BMI higher than 30.0 kg/m2 , whereas those with a BMI of 18.5 kg/m2 to
24.9 kg/m2 are considered at low risk for morbidity , also the category of obesity is further divided into
subcategories of class I (BMI 30.0–34.9 kg/m2), class II (BMI 35.0–39.9 kg/m2) and class III (BMI
≥40 kg/m2) [20 ].
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The waist circumference (concentration of fat in the abdominal region) measured in overweight
and obese adults in order to assess the abdominal obesity also to measuring BMI where waist
circumference (WC) ≥40 in 102 cm for men and ≥35 in 88 cm for women are considered elevated
indicates increased risk of metabolic diseases and the disorder of energy balance [4]. Many European
study reported that both body mass index and abdominal adiposity (waist circumference, waist-to-hip
ratio) are strong predictors of mortality risk such as type II diabetes mellitus, hypertension, stroke,
sleep apnea, osteoarthritis, gallstones and cancer [5,2008;22], and from these risk factors that causes
overweight and obesity including; genetic factors, age, race, lack of physical activity, excessive eating
or energy intake, medications, pregnancy, sleep deprivation, emotional and/or psychological factors
such as depression (21; 9], but the principal cause of overweight and obesity is an imbalance between
calories consumed and calories expended as a result of an increased intake of energy-dense foods that
are high in fat, salt and sugars but low in vitamins, minerals and other micronutrients as well as a
decrease in physical activity due to the increasing sedentary life styles such as amount of time spent
watching television and technological developments [5].
Leptin composed of 167 amino acid peptide primarily produced in adipose tissue and circulates
in proportion to whole body adiposity, but it is also synthesized in placenta, gastric fundic mucosa, and
skeletal muscle and appears to be involved in both short- and long-term regulation of energy
homeostasis. [3], furthermore leptin action occurs through receptors expressed centrally and
peripherally, one of its main functions is to be an afferent signal to the central nervous system, on a
negative feedback basis, this helps regulate the quantity of adipose tissue, body weight, and appetite [1]
The leptin acts on specific hypothalamic receptors and inhibits appetite by
counteracting the effects of the orexigenic neuropeptide Y (NPY) [13], the circulating leptin levels
promptly increased in response to increased calorie intake therefore many studies indicating that
specific types of dietary such as sugars and fats are capable of inducing leptin resistance in
experimental rodent models and that diet-induced leptin resistance is capable of increasing energy
intake and elevating body weight gain under suitable dietary challenges, whereas the biological
mechanisms on multiple levels may cause the dietary induction of leptin resistance, including
alterations in the leptin blood-to-brain transport system, in peripheral glucose metabolism, and in
central leptin receptor signaling pathways and leptin resistance can occur in the absence of elevated
circulating leptin levels and body weight, translation it a potential cause and/or influencing factor to
excess body weight gain and obesity [11].

Material and Methods
The study was performed in department of nutrition at the Murjan teaching hospital / in Babylon
province/Iraq in January 2016 .This study included 52 (100%) were patients with obesity ,female were
39(75.0%) and male were 13 (25.0%) for age range from (19-40 years). Data were collected through
exploration of questionnaires for study participation included: diagnosed as having obesity through
defined of WHO for obesity adult. Excluded were patients who suffer from any chronic diseases or
imbalance in sex hormones and thyroid, kidney disease, liver, smoking and alcohol intake. Body mass
index (BMI) was calculated using the formula BMI= weight (kg)/ height2 (m) 2 and classifying normal
weight (BMI 18.5- 24.9)Kg/M2, obesity (BMI 30-39.9) Kg/M2 and morbid obesity (BMI > 40) Kg/M2
.The waist circumference was measured while the subject standing up , at the narrowest point of the
torso width-wise, usually just above the belly button ,which is ≤ 102 cm in male and≤88 cm in female
[4]. The leptin (LEP) hormones measured after 12 hours of fasting by enzyme linked immune sorbent
assay is the complete kit from Ela science- China for the quantitative determination of leptin serum.

Statistical Analysis:
The statistical analysis of this study was made by using SPSS program (Version 15.0) and the data
are expressed as the Means and the correlation coefficient and Linear regression was performed with
the BMI and leptin .Values were considered statistically significant if the associated P values were
lower than 0.05.

Results
Results of statistical analysis showed there was the mean of age at classes I,II and III were (30.75, 28.29
and 29.72) years respectively ,where mean of BMI at classes I,II and III were(32.23,36.93 and 42.15) Kg/M2
respectively while mean of WC at classes I,II and III were (103.125, 114.882 and 126.272) cm respectively and
mean of leptin at classes I,II and III were (5.22, 5.69 and 6.51) ng/ml respectively as showed in table (1).
Correlation analysis showed there was positive correlation (y = 35.71+1.43*BMI, r = 0.65, P = 0.03) between
classes III of obesity depending on BMI and leptin levels ,while the results found there was no significant
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correlation between classes I and II and leptin levels, as point to in Figure (1), (2) and (3).
Table (1) Distribution of mean Age, BMI, WC and leptin at the three classes of obesity.
Classes of obesity

No (%)Mean Age (years)

Mean BMIMean WC(cm) Mean LEP(ng/ml)
(Kg/M2)

24(46.15%)

30.75

32.23

103.125

5.22

17(32.70%)
11(21.15%)

28.29
29.72

36.93
42.15

114.882
126.272

5.69
6.51

Leptin (ng /ml)

BMI class I(30.0 - 34.9 Kg/m2)
BMI class II (35.0 - 39.9 Kg/m2)
BMI Class III(≥40 Kg/m2)

y = -0.40 + 1.4 *
BMI
r = 0.09
P= 0.69
n = 24

BMI class I (Kg/M2)
Figure (1): The relationship between body mass indexes (BMI) class I (Kg/M2) and leptin hormone
(ng/ml).
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Leptin (ng /ml)

y = -0.46 + 1.4 *
BMI
r = 0.30
P= 0.24
n = 17

BMI class II (Kg/M2)
Figure (2): The relationship between body mass indexes(BMI) classes II (Kg/M2) and leptin hormone
(ng/ml).

Leptin (ng /ml)

y=
35.71+1.43*B
MI
r = 0.65
p = 0.03
n = 11

BMI class III (Kg/M2)

Figure (3): The relationship between body mass indexes(BMI) classes III (Kg/M2) and leptin hormone
(ng/ml).

.
Discussion
This study showed there was there was positive correlation between classes III of obesity depending on BMI
and leptin levels ,while the results found there was no significant correlation between classes I and II and leptin levels.
This results is agreement with Concidine et al. (1996) [8]who founded that obese humans had (on average) leptin levels
four times higher than non-obese individuals , also Adil , ( 2010) [2] reported that is a significant positive correlation
between leptin and BMI categories obesity in Saudi female population represented by Makkah community and leptin
levels were directly associated with BMI and WC, in addition, serum leptin levels are higher in the omani obese group
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and correlate positively with body fatness and obesity and females have higher serum leptin concentrations than males
[15],and this agrees with reported range in female Kuwaitis [12] may be that the larger amounts of body fat mass,
predominantly subcutaneous fat in women, and Cassabiell et al .(1998)[7] suggest that effect of sex steroid hormones
which increase leptin production, therefore the level of serum leptin correlates with the fat content of the body [6, 23]
where in this study the female represent the majority of obese groups and all of them have abnormal waist
circumference.
Other studies have shown that in most obese individuals, leptin levels are either normal or higher than in
normal individuals [17], and these results indicate that in obese individuals, there may be a leptin resistance [10], this
resistance is believed to play a role in the development of obesity due to the fact that the excess amount of leptin cannot
perform its role in controlling food intake, due to the presence of leptin receptor resistance [17], on the other hand
leptin resistance may occur directly as a result of obesity, but these may also be a lack of sensitivity to circulating
leptin, which could contribute to the a etiology of obesity [15].This may be due to differences in fat distribution
between the obese, in addition , it has been shown that subcutaneous fat produces more leptin than visceral fat, and
obese have more visceral fat and less subcutaneous fat, also high intensity and long term exercise probably by
increasing the muscle mass, skeletal muscle glucose transport protein by increasing or decreasing the synthesis of fatty
acids, insulin sensitivity and glucose uptake by skeletal muscle activity increases [ 19].
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