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ABSTRACT

Background and Objectives: Metabolic syndrome is a potent risk factor for cardiovascu-
lar diseases (CVDs), has not been adequately explored in Erbil individuals and its relation
to leptin hormone. The present study aim to evaluate such a relationship between serum
leptin and metabolic syndrome in Erbil individuals.

Methods: Samples collection were carried out in Razgary teaching hospital, 45 cases with
metabolic syndrome and 30 healthy control subjects, anthropometric variables measure-
ments (blood pressure, body weight, body height, body mass index) and biochemical tests:
fasting, serum glucose, serum ftriglycerides, high-density lipoprotein cholesterol and serum
leptin were obtained from the study samples.

Results: Serum leptin levels were significantly higher in females in comparison to the
males in metabolic syndromes group (with median 53.6 Vs 23.8 ng/dl with P value < 0.05)
with also present statistical significant difference in leptin between metabolic syndrome
group and control group in both males and females. No important association between se-
rum leptin and each of selected criteria of metabolic syndrome. The observed case-control
difference in serum leptin is mainly attributed to gender and body mass index (BMI) differ-
ences and not a function of metabolic syndrome itself.

Conclusions: Among subjects with metabolic syndrome, only age , gender and body mass
index were important in determining the magnitude of serum leptin among cases groups.
Key words: Leptin ; Metabolic syndrome; body mass index.

INTRODUCTION: regulation of body fat stores. This peptide

controls energy metabolism at the level of
Metabolic syndrome is characterized by a hypothalamus by supporting food intake
clustering of metabolic abnormalities which and stimulating energy expenditure*.The
lead to increased cardiovascular disease relationship between serum leptin and
and all-causes mortality.The five generally = body mass index (BMI) has been well es-
accepted features of metabolic syndrome tablished °.Leptin is also proposed to be
are obesity, insulin resistance ,dyslipidemia associated with insulin resistance and dia-

(including increased triglycerides ,and de- betes in human °.However, potential rela-
creased high density lipoprotein cholesterol tionship between metabolic syndrome and
(HDL-cholesterol), impaired glucose toler- leptin has not been sufficiently addressed

ance, and hypertention1. Obesity has a in previous studies.
central role in metabolic syndrome?.Recent
studies suggest that this syndrome may
also occur in children?®. Leptin is a peptide
produced by differentiated adipocyte “.It is
thought to be a key hormone in the
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SUBJECTS AND METHODS:

Two groups of subjects were studied
(metabolic syndrome group and healthy
control group) and their clinical and bio-
chemical characteristics are indicated in
Table(1).All subjects were seen in Razgary
teaching hospital after overnight fasting,
blood samples were obtained for determi-
nation of serum, leptin (was measured by a
commercial ELISA Kit Diagnostics Biochem
Canada Inc.),glucose and lipid profile (were
measured through enzymetic colorimetric
assays. Anthropometric variables includes
body weight, body height, body mass index
was calculated as the ratio of body weight
to body height sequer expressed as K/ m
2, waist circumference was measured,
blood pressure also was measured. Diag-
nosis of metabolic syndrome was estab-
lished when three or more of the following
was presented: fasting serum, glucose
level equal or greater then 110 mg/dl,
triglycerides level more than 150 mg/dI,
HDL-cholesterol less than 40 mg/dl for
males and less than 50 mg/dl for females,
blood pressure equal or more than 130/ 85
mm Hg, males waist circumference more
thar; 102 cm and for female more than 88
cm.

Statistical analysis: Data were analyzed
using SPSS13 computer software. An ex-
pert statistical advice was sought for. The
difference in median serum leptin
(quantitative non-normally distributed vari-
able) between 2 groups was assessed by
non-parametric test (Mann-Whitney). The
statistical significance, strength and direc-
tion of linear correlation between 2 quanti-
tative variables (one of which being non-
normally distributed variable) was as-
sessed by Spearman rank linear correlation
coefficient. P value less than 0.05 was con-
sidered statistically significant. Multiple lin-
ear regression model was used to study
the independent and net effect of selected
explanatory (independent) variables on se-
rum leptin as a response (outcome) vari-
able. The area under the Receiver Operat-
ing Characteristics (ROC) curve gives

an idea about the usefulness of the test
and helps in comparing it to other tests.
The closer the area to one (ideal test) the
more valid it is and them more useful it is in
differentiating between cases and non-
cases®.

RESULT:

The results were based on the analysis of
30 healthy controls and 45 cases with
metabolic syndrome. Males constituted
50% of healthy controls and 13.3% of case
group, (Table 1). The mean age was obvi-
ously lower among healthy controls (32.6+/
-8.4 years) compared to case group (51+/-
10.9 years), the mean BMI was also obvi-
ously lower among healthy controls (23.8+/
-1.4 Kg/m?) than that of case group (35.1+/
-6 Kg/m?), the systolic and diastolic blood
pressure, fasting plasma glucose and se-
lected blood lipid measurements were also
recorded for both study groups, (Table 2).
As shown in (Table 3), five criteria of meta-
bolic syndrome were analyzed, these in-
clude low Serum HDL-C (<50 mg/dl in fe-
males and <40 mg/dl in males), high fast-
ing plasma glucose (=110 mg/dl),BMI (= 30
Kg/m?), high blood pressure and high Se-
rum TG (= 150 mg/dl), low serum HDL-C
was the most frequently prevalent criteria
in both study groups, while high serum TG
was the least prevalent criterion, being
positive in 26.7% of case group. About
three quarters of healthy controls (73.3%)
had only one positive criterion of metabolic
syndrome. The highest proportion of case
group (60%) had 4 positive criteria, (Table
4). The ROC analysis showed that BMI
was the strongest variable in the context of
differentiating cases with metabolic syn-
drome and healthy controls in both males
and females group. Fasting serum plasma
glucose and, both systolic and diastolic
blood pressure ranked second in impor-
tance. Serum leptin ranked third in impor-
tance in the context of case-control com-
parison. The remaining blood lipid parame-
ters were of less importance, (Table 5).
The median serum leptin was obviously
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higher in females (17 ng/ml) compared to
males (10 ng/ml) in healthy controls, but
the difference failed to reach the level of
statistical significance, a similar and statisti-
cally significant difference was also ob-
served in cases with metabolic syndrome,
(Table 6). The median serum leptin was
consistently and significantly higher among
cases with metabolic syndrome than con-
trol group in both males and females |,
(Table 7). When adjusting for gender and
BMI the case-control differences in serum
leptin were almost cancelled as revealed
by the small and statistically insignificant
partial regression coefficient. The BMI was
the most important independent variable in
deciding serum leptin after adjusting for
gender and cases-control group member-
ship. For each one Kg/m? increase in BMI
the serum leptin is significantly increased
by a mean of 3.9 ng/ml. Being a male is
associated with a significantly lower serum
leptin by 19.2 ng/ml compared to females
after adjusting for BMI and group

membership. The regression model was
statistically significant and able to explain
46% of observed variation in serum leptin,
(Table 8). Among cases with metabolic
syndrome there were no important or sta-
tistically significant association between
serum leptin and each of selected criteria
of metabolic syndrome, (Table 9). Only
BMI had a moderately strong and statisti-
cally significant linear correlation with se-
rum leptin. The remaining variables had
either a weak or statistically nonsignificant
linear correlation with serum, (Table 10).
Among subjects with metabolic syndrome,
The age, gender and BMI were the most
important independent variables in explain-
ing the magnitude of serum leptin after ad-
justing for the variables related to meta-
bolic syndrome included in regression
model. The model was statistically signifi-
cant and able to explain 40% of observed
variation in serum leptin, (Table 11).

Table 1: Case-control comparison according to sex.

Healthy controls Cases (Metabolic syndrome)
Gender N % N %
Females 15 50 39 86.7
Males 15 50 6 13.3
Total 30 100 45 100
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Table 2: Description of the 2 study samples by selected variables.

Healthy controls

Cases (Metabolic syndrome)

(n=30) (n=45)
Age in years
Range (21 - 51) (28 - 70)
Mean+/-SD 32.6+/-8.4 51+/-10.9
BMI (Kg/m?)
Range (19 - 26) (26.8 - 53.3)
Mean+/-SD 23.8+/-1.4 35.1+/-6
Fasting serum glucose (mg/dl)
Range (75-110) (85 - 327)
Mean+/-SD 94.2+/-10.5 159.2+/-57.2
Serum total cholesterol (mg/dl)
Range (110 - 210) (99 - 217)
Mean+/-SD 166.1+/-29.4 169.9+/-26.4
Serum TG (mg/dl)
Range (64 - 170) (40 - 243)
Mean+/-SD 106.5+/-26.4 116+/-54.4
Serum HDL (mg/dl)
Range (30 - 55) (19 - 47)
Mean+/-SD 38.9+/-7 31+/-6.6
Serum LDL (mg/dl)
Range (50 - 144) (39-171)
Mean+/-SD 111.8+/-24.1 114.7+/-27.6
Systolic blood pressure
(mmHg)
Range (110 - 120) (120 - 180)
Mean+/-SD 116.8+/-4.3 143.8+/-17
Diastolic blood pressure
(mmHg)
Range (70 - 80) (80 - 110)
Mean+/-SD 77.7+/-3.7 90.7+/-9.1
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Table 3: The case-control difference in positivity rate of selected criteria of metabolic

syndrome.

Healthy
controls (n=30)

Cases (Metabolic
syndrome) (n=45)

Positive criteria for metabolic syndrome N % N %

Low Serum HDL (<50 mg/dl in females and <40 mg/dl in males) 18 60 44 97.8
High Fasting serum glucose (2110 mg/dl) 2 6.7 41 911
Obese BMI (2 30 Kg/m?) 0 0 41 91.1
High blood pressure 0 0 38 84.4
High Serum TG (2 150 mg/dl) 2 6.7 12 26.7

Table 4: The case-control difference in count of positive criteria for metabolic syndrome.

Cases (Metabolic
Count of positive criteria for metabolic Hsakhylcontiols S/ndLeIne)
syndrome N % %
0 8 26.7 0 0
1 22 73.3 0 0
3 0 0 11 24.4
4 0 0 27 60
5 0 0 7 15.6
Total 30 100 45 100

Table 5: The ROC analysis comparing the area under the curve for selected variables
when used to differentiate between metabolic syndrome and healthy controls

stratified by gender.

Female Male
ROC area P ROC area P
BMI (Kg/m?) 1 <0.001 1 <0.001
Fasting serum glucose (mg/dl) 0.936 <0.001 1 <0.001
Systolic blood pressure (mmHg) 0.954 <0.001 0.9 0.005
Diastolic blood pressure (mmHg) 0.887 <0.001 0.9 0.005
Serum Leptin (ng/ml) 0.8 0.001 0.933 0.002
Serum total cholesterol (mg/dl) 0.536 0.69[NS] 0.444 0.7[NS]
Serum TG (mg/dl) 0.421 0.37[NS] 0.811 0.029
Serum LDL (mg/dl) 0.537 0.68[NS] 0.406 0.51[NS]
Serum HDL (mg/dl) 0.787 0.001 0.8 0.036
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Table 6: The gender difference in median serum leptin stratified by study group.

Serum Leptin (ng/ml) P (Mann-

Female Male Whitney)
Healthy controls 0.15[NS]
Range (2.5-55.3) (4.8 - 18.5)
Median 17 10
Interquartile range (6 - 48.5) (6.9-17.5)
N 15 15

0.042

Cases (Metabolic syndrome)
Range (12.1-175.7) (12.3 - 65)
Median 53.6 23.8
Interquartile range (32.1 - 133) (18.2 - 49.9)
N 39 6

Table 7: The case-control difference in median serum leptin stratified by gender.

Serum Leptin (ng/ml)
P (Mann-
Healthy controls Cases (Metabolic Whitney)
syndrome)
Female 0.001
Range (2.5 -55.3) (12.1-175.7)
Median 17 53.6
Interquartile range (6 - 48.5) (32.1 - 133)
N 15 39
Male 0.002
Range (4.8 -18.5) (12.3 - 65)
Median 10 23.8
Interquartile range (6.9-17.5) (18.2 - 49.9)
N 15 6

Table 8: Multiple linear regression model with serum leptin as the dependent (response)
variable and gender, BMI and group membership as the explanatory
(independent) variables.

Serum Leptin (ng/ml)

Unstandardized partial P Standardized partial
regression coefficient regression coefficient

Cases with metabolic syndrome 09 0.95[NS] -0.009

compared to healthy controls
Male gender compared to female -19.2 0.07[NS] -0.179
BMI (Kg/m?) 3.9 <0.001 0.593
P (Model)<0.001
R?=0.46
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Table 9: The median serum leptin by selected variables among subjects with metabolic

syndrome.
Serum Leptin (ng/ml) P (Mann-
Range Median :H:e:g::;- N Whitney)
High blood pressure (systolic 2130 and/or dia-
stolic285 mmHg)
Negative (12.3-175.7)] 23.2 (22-57.1) 7 0.19[NS]
Positive (12.1-170) 534 [(30.3-115.8)] 38
High Fasting serum glucose (2110 mg/dl)
Negative (38.5-160.2)] 104.5 (42.3 - 159) 4 0.23[NS]
Positive (12.1-175.7)] 52.3 (23.5-104) 41
High Serum TG (2 150 mg/dl)
Negative (12.3-175.7)] 52.3 (24.1-134) 33 0.77[NS]
Positive (12.1-160.7)] 53.7 (24 -96.3) 12
Low Serum HDL-C (<50 mg/dl in females and
<40 mg/dl in males)
Negative (65 - 65) 65 (65 - 65) 1 0.64[NS]
Positive (12.1-175.7)] 52.8 (24 -108.9) 44
Obese BMI (= 30 Kg/m?)
Negative (23.8-53.2) 34.7 (24 -51.1) 4 0.27[NS]
Positive (12.1-175.7)] 53.6 [(241-121.5)] M

Table 10: The linear correlation coefficient between serum leptin and selected variables
among cases group with metabolic syndrome.

Serum Leptin
BMI r=0.618 P<0.001
Age in years r=0.3 P=0.045
Serum LDL-C r=0.311 P=0.038
Serum TG r=-0.256 P=0.09[NS]
Serum total cholesterol r=0.114 P=0.46[NS]
Fasting serum glucose r=-0.113 P=0.46[NS]
Systolic blood pressure r=0.084 P=0.58[NS]
Diastolic blood pressure r=-0.013 P=0.93[NS]
Serum HDL-C r=-0.09 P=0.56[NS]
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Table 11: Multiple linear regression model with serum leptin as the dependent (response)
variable and gender, BMI, age and selected variables related to metabolic syn-
drome as the explanatory (independent) variables among cases group.

Serum Leptin (ng/ml)
Unstandardized Standardized
partial regression P partial regression
coefficient coefficient

(Constant) -40.939 0.67[NS]

Age in years 1.905 0.019 0.397
Male gender compared to female -54.064 0.037 -0.356
BMI (Kg/m?) 2.367 0.12[NS] 0.271
Systolic blood pressure (mmHg) -0.594 0.32[NS] -0.194
Serum TG (mg/dl) -0.158 0.26[NS] -0.165
Serum LDL-C (mg/dl) 0.297 0.33[NS] 0.157
Fasting serum glucose (mg/dl) 0.097 0.47[NS] 0.107
Diastolic blood pressure (mmHg) -0.036 0.97[NS] -0.006
Serum HDL-C (mg/dl) -0.154 0.89[NS] -0.019

P (Model)=0.021
R?=0.4

DISCUSSION:

Leptin is a product of Ob gene and is ex-
pressed only in adipose tissue® .It circu-
lates in plasma in a free or bound to leptin-
binding proteins °. Leptin levels reflect not
only the amount of fat stored in the adipose
tissues but also energy imbalance, pro-
longed fasting, for instance, substantially
decrease leptin levels, whereas overfeed-
ing greatly increases it °. Our results show
that the male had lower plasma leptin lev-
els comparing to the females, obviously
lower but not significantly in male in healthy
control group while significantly lower in
males compared to females in case of
metabolic syndrome group (Table 7), with
(p=0.001,0.02 ),which similar to previous
studies '®'", this finding is in line with the
hypothesis, that there are gender differ-
ences in leptin synthesis, transport or clear-
ance rates '2this may be due to an-
androgen-induced reduction in leptin  pro-
duction ™", for this reasone in our study,

the case —control comparison in median
serum leptin was stratified by gender to
adjust for the confounding effect of gender.
Development of metabolic syndrome is
suggested to be a consequence of hyper-
leptinemia in obese subject® "*° |in our
study , we found higher concentration of
plasma leptin in patient with metabolic syn-
drome, however ,this association disap-
peared after adjustment for BMI and sex in
regression analysis (Table 8). Although
some studies have proposed leptin an in-
dependent predictor of insulin resistance
and metabolic syndrome ?our results
showed case-control difference in serum
leptin is mainly attributed to age, gender
and BMI difference and able to explain
40% of observed variation in serum leptin
(Table 11) not a function of metabolic syn-
drome itself, as in (Table 9) no important
association between leptin and each of se-
lected criteria of metabolic syndrome ,this

agree with previous studies'"'*'®  that
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showed that leptin has no major role in link-
ing various components of the metabolic
syndrome. However, in our study only BMI
had moderately strong and statistically
significant linear correlation with serum
leptin (Table 10) this finding suggests that
BMI is the main determinants for the varia-
tions of leptin.

CONCLUSION:

Among subjects with metabolic syndrome,
the measurements used in the criteria of
metabolic syndrome had no important con-
tribution to the magnitute of serum leptin,
only age ,gender and body mass index
were important in determining the magni-
tude of serum leptin among case group.
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