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Abstract:

In this study, there are 117 cases divided into 93 cases of obese patients and 24 healthy cases that collected from AL Salam
Teaching Hospital in Mosul city. An estimation of some biochemical parameters such as Visfatin hormone, total cholesterol,
triglycerides, high density lipoprotein (HDL), very low density lipoprotein (VLDL), low density lipoprotein (LDL),
potassium, chloride, lactate dehydrogenase (LDH) and Aspartate Amino Transferase (AST), body mass index (BMI) in serum
of all cases has been done. Cases are divided into 4 groups, Group 1: obesity without disease (n=64), group 2: obesity with
blood pressure (n=19), group 3: obesity with diabetes mellitus (n=10), and group 4 served as the control included 24 healthy
individuals (not obese). The results showed a significant increase in the levels of visfatin hormone, BMI, Total Cholesterol,
Triglycerides, VLDL-C, LDL-C, Chloride, AST activity, LDH activity and a significant decrease in HDL-C, potassium levels
in obese, obese with blood pressure, obese with diabetic mellitus patients a comparison with the healthy group has been done,
and in female in comparison with male. The results also showed a positive correlation between visfatin hormone and (Total
Cholesterol, Triglycerides, VLDL-C, LDL-C , BMI, AST, LDH, Chloride) and a negative correlation between visfatin and
(Potassium, HDL-C).

Keywords: Obesity; Body mass index, Visfatin hormone ,Blood pressure, diabetes mellitus and lipid profile.

1. Introduction

Obesity is one of the most daunting health many factors including genetic, behavioral,

challenges of the 21% century. It linked to 100,000 to
400,000 deaths annually in the United States alone
[1]. And in Irag, according to a report by the Iraqi
Ministry of Health issued in 2019, the number of
people suffering from obesity and overweight
reached nearly 29 million, 60% of whom have
diabetes, and 9% of them suffer from high levels of
cholesterol and fats in the blood [1].

Obesity become major global public health problem
[2]. The increase in obesity in adults and children is a
major public health concern and means that over a
relatively short period of time. It has gone from being
a rare condition to a relatively common condition [3].
The causes of obesity are complex and are caused by

environmental, physiological, social or cultural. It
lead to an energy imbalance and promote excessive
fat deposition in the body [4].

The World Health Organization (WHO) defines
obesity as an abnormal or excessive accumulation of
body fat that may harm a person's health and increase
the risk of certain diseases [5].

Obesity is a pathological condition that results
from excess body fat to an extent that becomes
harmful to the health of individuals. It increases the
risks of high blood pressure, dyslipidemia, type 2
diabetes, cardiovascular disease, sleep apnea,
respiratory problems, osteoporosis, and cancer. It
leads to a high death rate [6-9].
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Obesity in adults is defined as a Body mass index
(BMI) of greater than or equal to 30 and severe obesity
as a BMI of greater than or equal to 40 [10]A high .
body-mass index (BMI, the weight in kilograms
divided by the square of the height in meters) is
associated ~ with  increased  mortality  from
cardiovascular disease and certain cancers, but the
precise relationship between BMI and all-cause
mortality remains uncertain [11]

Visfatin has been discovered as an adipokine
(Adipokines are biologically active mediators released
from adipose tissue) that has insulin-mimetic effects
produced predominantly by visceral adipose tissue [It’s
a 52 kDa protein composed of 473 amino acids [12] ,
secreted mainly by the visceral adipose tissue,
macrophages and hepatocytes[[13-14]Visfatin is a
multifunctional molecule that can act both inside and
outside cells as an adipokine, cytokine and enzyme.
Besides its function as an insulin-mimetic adipokine.
Visfatin is also effective as a cytokine B cell colony-
promoting inflammatory factor (PBEF) and functions
intracellularly as a rate-limiting enzyme in the
biosynthesis of nicotinamide adenine. Dinucleotide
(NAD) [15].

Visfatin is discovered as a growth factor for B
lymphocyte  precursors. It’s encoded by the
nicotinamide phosphoribosyl transferase (NAMPT)
gene located on the long arm of chromosome. It’s also
secreted (in addition to the above) by skeletal muscles.
It’s also constitutively expressed in the myometrium,
placenta, and all layers of human fetal membranes.
Accumulating evidence has demonstrated that Visfatin
is positively correlated with abdominal obesity and is
negatively correlated with the plasma level of HDL-C.
On the other hand, an independent study of 40 psoriatic
patients showed that the plasma level of visfatin is
higher than that in healthy control individuaals [16].
Visfatin, an adipokine, has been shown to be elevated
in obesity, insulin resistance states, and type 2 diabetes

[18].

Aim of The Research

The aims of this research are estimate Visfatin
hormone levels in obese, obese with blood pressure ,
obese with diabetic mellitus  patients. Also, a
comparison with the healthy group is made. In
addition, a study of its relationship with some
biochemical parameters is discussed.

2. Materials and methods

Egypt. J. Chem. 66, No. 8 (2023)

This study is conducted during the period of
September 2021 to February 2022 which is the
period of case - control study.

Blood samples are collected from patients with
varying obesity (93 samples) and compared with the
control group (24 samples) in the Al-Salam teaching
hospital in Mosul City. The information about age,
height, weight, personal history is recorded and then
laboratory  evaluations  (various  biochemical
parameters) are carried out. This study obtained the
approval of the ethical research committee in the
Nineveh Health Department in Mosul, about 10 ml of
venous blood sample was withdrawn from patients
and the control group, and then serum is separated by
centrifugation at a rate of (3000 rpm) for 15 minutes.
A sample of serum is collected of each patient and
then stored at -20°C. Now, to perform a
homogeneous assessment of parameters for all
patients, serum is separated and used to estimate the
following parameters:

1. Visfatin hormone is measured by Enzyme-Linked
Immunosorbent Assay (ELISA) technique using
bioassay technology laboratory(BT Lab), china,
with a detection range of 0.5-100 ng/ml Cat.No
E0025Hu.

2. Electrolyte (K*,CI): the measurement was
performed automatically by auto analyzer device
(Abbott ARCHITECT PLUS ¢4000, USA), lon-
selective electrodes for potassium , and chloride
utilize membranes selective to each of these ions.
An electrical potential (voltage) is developed
across the membranes between the reference and
measuring electrodes in accordance with the
Nernst equation. The voltage is compared to
previously determined calibrator voltages and
converted into ion concentration. Methodology:
lon-selective electrode diluted (Indirect) [14].

3. Aspartate  Amino Transferase (AST): the
measurement was performed automatically by
auto analyzer device (Abbott ARCHITECT PLUS
c4000, USA), The aspartate aminotransferase
present in the sample catalyzes the transfer of the
amino group from L-aspartate to a-ketoglutarate,
forming  oxaloacetate  and L-glutamate.
Oxaloacetate in the presence of NADH and
malate dehydrogenase (MDH) is reduced to L-
malate. In this reaction, NADH is oxidized to
NAD. The reaction is monitored by measuring the
rate of decrease in absorbance at 340 nm due to
the oxidation of NADH to NAD [16].

4. Lactate Dehydrogenase (LDH): the measurement
was performed automatically by auto analyzer
device (Abbott ARCHITECT PLUS ¢4000,
USA), The Lactate Dehydrogenase assay is an
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automated clinical chemistry assay. Lactate
dehydrogenase is a hydrogen transfer enzyme that
catalyzes the oxidation of L-lactate to pyruvate
with the mediation of NAD* as a hydrogen
acceptor [16]The rate of the absorbance increase .
at 340 nm is directly proportional to the LDH
activity in the sample. Methodology: This method
uses the International Federation of Clinical
Chemistry and Laboratory Medicine (IFCC)
recommended [16]

5. Total Cholesterol (T.C): is determined by
enzymatic colorimetric method using BIOLABO
Kit, LOT No0.102058A (France).

6. Triglycerides (T.G): is estimated by enzymatic
colorimetric method using BIOLABO Kit, LOT
No0.122033A (France).

3. Results and discussion

7. High density lipoprotein-cholesterol (HDL-C): is
estimated by precipitation method using
BIOLABO kit, LOT No.081804A (France),

8. Very low density lipoprotein—cholesterol (VLDL-
C): is calculated using the equation:

VLDL-C (mmol/L) =TG/ 5 (mmol/L) [44].

9. Low density lipoprotein—cholesterol(LDL-C): is
calculated using the Friedewaldequation:

LDL conc.(mg/dL) = Conc. of cholesterol —
Conc. HDL — TG/5

10. Body Mass Index (BMI): is calculated as weight
in kilogram divided by square height in meters
[19].

BMI (Kg/m?) = Weight (Kg) / High(m?)

Table 1: Levels of Visfatin hormone and some biochemical parameters in the serum of obese patients for all

groups compared to control group.

healthy cases
Hormone and some parameters

cases

Obesity without Obesity with Blood Obesity with
disease pressure Diabetes mellitus
(n=64) (n=19) (n=10)

. (controls)
+
(Meanz Standard Deviation) (n=24)

BMI (kg/m2) 23.000+1.494

Visfatin hormone 7.246+3.425

(ng/ml)

AST(U/L) 24.958+4.768
LDH(U/L) 143.16+20.544

Potassium K*(mmol/L) 4.287+0.349

Chloride ClI(mmol/L) 106.00+2.32

Total

+
Cholesterol(mg/dl) 165.241+28.982

Triglycerides(mg/dl) 132.287+31.761

HDL-C(mg/dl) 39.770£9.00

VLDL-C(mg/dI) 26.457+6.352

36.285+5.348*

14.70+5.865*

28.156+22.036*

157.95+34.397*
4.317+0.294*

107.09+3.714*

223.26+40.90*

201.503+45.597*

36.05+20.436*

40.303+9.118*

37.03145.131*

16.557+16.813*

31.210+14.972*

173.00+32.625*
4.268+0.362*

104.57+3.716*

232.336+36.065*

230.668+54.715*

36.100+11.331*

46.133+11.343*

36.41+3.196*

43.360+35.957*

37.10+28.664*

169.40+34.013*
4.51040.296*
104.40+4.221*

241.968+49.01*

203.44+43.885*

33.60+7.532*

40.688+8.777*

LDL-C(mg/dl) 98.984+26.201 146.89+40.715* 150.10+29.679* 167.68+32.73*
* significant difference at p<0.05
The results in Table 1 indicated a significant adipocytes. In the year 2013, Mabrouk and his
increase in the levels of the hormone Visfatin in colleagues found that visfatin levels were

obese patients compared with healthy controls, and
the highest rise is recorded in obese diabetic patients
and that was in agreement with several studies which
clarified that obesity causes increase the release of
visfatin from
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significantly higher in obese diabetic compared to
healthy normal weight group [20].

*The results in Table 1 indicated that the levels of
(Body Mass Index (BMI), total Cholesterol (T.C),
Triglycerides (T.G), Very low density lipoprotein—
cholesterol (VLDL-C), Low density lipoprotein—
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cholesterol (LDL-C)) were higher in obese patients
compared with the healthy ones, and there was a
significant decrease in high density lipoprotein-
cholesterol (HDL-C) in the obese

23].

patients in

comparison with healthy group that was in agreement
with previous studies revealing similar results [21-

Table 2: Levels of visfatin hormone and some biochemical parameters in serum of patients with obesity for different age
groups compared to the control group.

Hormones and some

Age group(20-35)year

Age group (Meanz Standard Deviation)

Age group(36-50)year

Age group(51-65)year

arameters Patients grou Control Patients grou Patients grou
P group group Control group group Control group
(obese only) group (obese only) (n=7) (obese only) (n=7)
n= n=
(n=24) (n=10) (n=38) (n=2)
Visfatin hormone
(ng/ml) 26.28+30.71* 6.400+1.131 36.42+39.17* 7.063%£3.315 60.16+32.77* 7.60+3.761
ng/m
AST(U/L) 32.541+34.289* 24.5+4.81 25.891+8.548* 25.28+5.12 25.29+5.05* 18.50+2.121
LDH(U/L) 165.33+46.205* 140.5£25.08 153.184+25.002* 145.8+19.12 160.00+£11.313* 144.28+16.92
K*(mmol /L) 4.279+0.258* 4,1610.201 4.347+0.308* 4,28+0.38 4.47 +0.434* 4.200+0.565
ClI- (mmol /L) 106.166+3.702* 106.6+2.36 107.631+3.744* 105.42+2.22 108.000+1.414* 105.7+2.49
Total
211.020+£27.961* 154.51430.4 234.831+42.705* 176.12+£22.93 168.6+30.76* 150.50+£25.597

Cholesterol(mg/dl)

Triglycerides(mg/dl) 184.616+33.169* 12.51+38.48  215.247+47.432* 142.28+32.63 143.00+£39.597* 134.82+18.09
HDL-C(mg/dI) 34.695+8.153* 40.01+8.03 36.815+25.580* 39.54+12.38 37.80+6.505* 39.65+7.77
VLDL-C(mg/dl) 36.923+6.633* 24.70+7.69 43.054+9.432* 28.451+6.52 28.60+7.919* 26.96+3.61
LDL-C(mg/dI) 139.39+26.00 89.72+28.33 154.934+45.459 108.12+15.91 103.06+30.23 84.10+27.011
BMI (kg/m2) 34.895%3.565 22.7311.61 37.37316.116 22.91+1.29 32.30+1.414 23.47+1.59

*significant difference at p<0.05

Table 3: Levels of visfatin hormone and some biochemical parameters in serum of obese with Blood pressure patients for

different age groups and compared to the control group.

Hormones and some

Age group(20-35)year

Patients group

Control

Age group (Meant Standard Deviation)

Age group(36-50)year

Patients group

Age group(51-65)year

Patients group

parameters (Obesity with group (Obesity with Control group (Obesity with Control group
Blood pressure) Blood pressure) (n=7) Blood pressure) (n=7)
(n=24) (n=10) (n=38) (n=2)

Visfatin hormone (ng/ml) 26.28+30.71* 18.21+19.46 36.42+39.17* 13.188+7.161 26.28+30.71* 18.21+19.46
AST(U/L) 47.33+23.860* 24.5+4.81 30.55+13.88* 25.28+5.12 25.29 +5.05* 25.14 +7.22
LDH(U/L) 191.66+45.346*  140.5+25.08 170.66+32.442* 145.8+19.12 168.00+29.88* 144.28+16.92

K*(mmol /L) 4.366+0.208* 4.1610.201 4.18+0.190* 4.28+0.38 4.3240.558* 4.47+0.434

Cl{(mmol /L) 106.00+1.00* 106.6+2.36 106.44+3.609* 105.42+2.22 101.57+2.636* 105.7+2.49

Total Cholesterol(mg/dl)  229.83+33.767* 154.51+30.4  235.11+38.860*  176.12+22.93  229.842+38.55* 168.6+30.76
Triglycerides(mg/dl) 283.06+51.152* 12.51+38.48  237.34+36.396* 142.28432.63 199.628166.691* 134.82+18.09
HDL-C(mg/dl) 30.1049.026* 40.01+8.03 32.98+8.178* 39.54+12.38 39.65+7.77* 42.671+13.636

VLDL-C(mg/dI) 56.613+10.23* 24.70+7.69 47.468+7.27* 28.45+6.52 39.925+13.338* 26.96+3.61
LDL-C(mg/dl) 143.12+28.847* 89.72+28.33  154.653+34.429* 108.12+15.91 147.245+26.828* 103.06+30.23

BMI (kg/m2) 35.9045.534* 22.73+1.61 37.477+5.855* 22.91+1.29 36.94+4.703* 23.47+1.59

* significant difference at p<0.05
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Table 4: Levels of visfatin hormone and some biochemical parameters in serum of obese with diabetes mellitus patients for

different age groups in compared to the control group.

Age group(20-35)year

Patients group

Control group

Age group (Meant Standard Deviation)

Age group(36-50)year

Patients group

Control group

Age group(51-65)year

Patients group

Control group

Hormones and some (Obesity with (n=10) (Obesity with (n=7) (Obesity with (n=7)
parameters Diabetes Diabetes mellitus) Diabetes mellitus)
mellitus) (n=6) (n=3)
(n=6)

Visfatin hormone (ng/ml) 26.28+30.71* 18.21+19.46 36.42+39.17* 15.33+5.382 60.16+32.77* 19.0+4.32
AST(U/L) 46.0+11.23* 24.514 .81 42.166+36.196* 25.28+5.12 25.29+5.05* 24.0+6.928
LDH(U/L) 188.5+13.5* 140.5£25.08 174.83+£33.09* 145.8+19.12 159.33+47.173* 144.28+16.92

K*(mmol /L) 4.70+0.40* 4.16+0.201 4.416+0.271* 4.28+0.38 4.633+0.378* 4.47+0.434

Cl-(mmol /L) 103.2+4.60* 106.6+2.36 103.33+2.80* 105.42+2.22 105.33+£7.023%* 105.7+2.49
Total Cholesterol (mg/dl) 229.834+33.767%* 154.51+30.4 242.35+34.02* 176.12+22.93 229.5+37.52%* 168.6+£30.76
Triglycerides (mg/dl) 231.0+£51.152* 12.51+38.48 198.704£51.30* 142.28+32.63 193.0+8.38* 134.82+18.09
HDL-C(mg/dl) 34.545.67* 40.01+8.03 31.88+7.402* 39.54+12.38 39.65 +7.77* 39.86 £3.801

VLDL-C(mg/dl) 46.2+6.83* 24.70+7.69 39.74+10.26* 28.45+6.52 38.60+1.677* 26.96+3.61
LDL-C(mg/dI) 182.5+23.3* 89.72+28.33 170.72430.41* 108.12+15.91 151.034£39.54* 103.06+30.23

BMI (kg/m2) 37.942.73* 22.73+1.61 37.73+3.12%* 22.91+1.29 32.26+0.550* 23.47+1.59

* significant difference at p<0.05

The results in Tables 2, 3 and 4 showed a
significant increase in the levels of (Visfatin, Total
Cholesterol(T.C),Triglycerides(T.G),  Very low
density lipoprotein—cholesterol (VLDL-C), Low
density lipoprotein—cholesterol (LDL-C), Body Mass
Index (BMI), Potassium, AST activity, LDH activity
and a significant decrease in the level of High density
lipoprotein-cholesterol (HDL-C) in obese, obese with
blood pressure and obese with  diabetic
mellituspatients in comparison with healthy group
for all different age groups. There are many reasons
that contribute to the evolution of obesity such as
genetic variation, individual and environmental
factors. Moreover, the prevalence of obesity is often
influenced by racial disparities such as sex, age and
race [24-30]. The main source of fatty acids (FFA) in
the fasting state is adipose tissue which is used for
energy use and heat production [26]. Adipose tissue
also recognized as large endocrine and paracrine

organ in human body which is secretes hundreds of
bioactive molecules called adipokines [31]. These
molecules are proteins secreted mainly by adipocytes
and have role in several function in the body
including energy metabolism, glucose homeostasis,
inflammation, insulin resistance, immunity, appetite
and satiety [29]. Visfatin hormone, the subject of our
current research, is one of the important adipokines
secreted from adipose tissue, this hormone is
predominantly found in visceral fat of obese mice
and humans [28]. Visfatin has insulin mimic
properties, its plays an important role in the
homeostasis of energy, glucose metabolism and
inflammation by regulation the production of some
inflammatory cytokines including tumor necrosis
factor-a (TNF-a) and interleukin-6 [30]. It’s also
implicated in the pathogenesis of multiple metabolic
disorders such as obesity, diabetes mellitus (DM),
blood pressure and insulin resistance (IR) [32].

Table 5: Effect of gender on some biochemical parameters in obese patients.

(Meant Standard Deviation)

Hormones and some parameters significance
Obese Male Obese Female
Visfatin hormone (ng/ml) 7.10943.184 7.49143.881 0.871
AST(U/L) 31.487+26.816 22.217+5.053 0.006
LDH(U/L) 155.463+39.225 162.391+23.633 0.114
K*(mmol /L) 4.378+0.274 4.208+0.304 0.012
Cl{(mmol /L) 10714.075 106.347+2.901 0.308
Total Cholesterol (mg/dl) 222.231 +40.783 223.721+42.023 0.624
Triglycerides (mg/dl) 197.008+37.847 204.024+49.685 0.649

Egypt. J. Chem. 66, No. 8 (2023)
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HDL-C (mg/dl) 36.469+4.739 35.817+25.401 0.000
VLDL-C (mg/dl) 39.401+7.569 40.809+9.935 0.639
LDL-C (mg/dl) 146.361+43.003 147.841+37.192 0.721
BMI (kg/m2) 36.0731£5.321 36.665+5.493 0.580
* significant difference at p<0.05
Table 6: Effect of gender on some biochemical parameters in obese with blood pressure patients.
(Meanz Standard Deviation)
Horn;(;r:ae;z:edrssome Obese Male with Blood pressure Obese FT)Tea::u\:l:h Blood significance
Visfatin hormone (ng/ml) 7.491+3.881 18.855+17.295 0.362
AST(U/L) 22.217+5.053 35.444+16.233 0.188
LDH(U/L) 162.391+23.633 167.444+31.788 0.414
K*(mmol /L) 4.322+0.334 4.208+0.301 0.566
Cl{(mmol /L) 106.777+3.492 106.347+2.901 0.008
Total Cholesterol (mg/dl) 223.721+42.023 232.566%36.730 0.514
Triglycerides (mg/dl) 197.008+37.847 248.766+47.570 0.369
HDL-C (mg/dl) 36.496+4.739 30.41145.849 0.041
VLDL-C (mg/dl) 39.401+7.596 49.753+9.514 0.369
LDL-C (mg/dl) 147.841+37.192 152.402+31.037 0.624
BMI (kg/m2) 36.877+3.764 37.13+6.344 0.838
* significant difference at p<0.05
Table 7: Effect of gender on some biochemical parameters in obese with diabetes mellitus patients.
(Meanz Standard Deviation)
Hormones and some parameters  Obese Male with Diabetes mellitus O °¢*C Femrie“i‘:’:sh Diabetes significance
Visfatin hormone (ng/ml) 14.70+5.865 15.60046.218 0.804
AST(U/L) 26.40+5.549 37.10+28.664 0.619
LDH(U/L) 164.20+45.543 169.40+34.013 0.758
K*(mmol /L) 4.510+0.296 4.620+0.303 0.377
Cl{(mmol /L) 104.400+4.221 103.40+5.813 0.619
Total Cholesterol (mg/dl) 239.79+32.152 249.896%23.211 0.951
Triglycerides (mg/dl) 192.56456.40 203.44+43.885 0.499
HDL-C (mg/dl) 33.60+7.532 33.520+4.488 0.758
VLDL-C (mg/dl) 38.512+11.281 40.688+8.777 0.580
LDL-C (mg/dl) 167.682+32.734 175.688+24.194 0.758
BMI (kg/m2) 36.410+3.196 36.440+4.473 0.805

* significant difference at p<0.05

The results in Tables 5, 6 and 7 showed a
significant increase in the levels of Visfatin hormone,
total Cholesterol (T.C), Triglycerides (T.G), very low
density lipoprotein—cholesterol (VLDL-C), low density
lipoprotein—cholesterol (LDL-C) and BMI and a
significant decrease in high density lipoprotein-
cholesterol (HDL-C) in obese, obese with blood
pressure, obese with diabetic mellitus female in
comparison with male patients for all groups. our
results were in agreement with previous studies [33]
and [25]. who recorded that obese women showed

Egypt. J. Chem. 66, No. 8 (2023)

significantly higher lipid profile and lower high
density lipoprotein-cholesterol (HDL-C) than lean
women [25]Furthermore, another study illustrated that .
serum level of visfatin was significantly higher in
obese women when compared to controls [35].

The results in table 8 showed that Visfatin
hormone had a positive correlation with BMI, total
cholesterol, triglyceride, VLDL-C, LDL-C, AST, LDH,
Chloride and a negative correlation with HDL-C,
Potassium
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Table 8: Correlation of visfatin hormone with the other biochemical parameters.

Positive + correlation

Negative - correlation

BMI (kg/m2)
Chloride(mmol /L)
Total Cholesterol (mg/dl)
Triglycerides (mg/dl)
VLDL (mg/dl)

LDL (mg/dl)
AST(U/L)
LDH(U/L)

+ o+ o+ o+ o+ + + +

Potassium(mmol /L) -
HDL (mg/dl) -

4. Conclusions

Through this study, a significant increase in the levels
of visfatin hormone, BMI, total Cholesterol, Triglycerides,
VLDL-C, LDL-C, Chloride, AST activity, LDH activity
and a significant decrease in HDL-C, potassium levels in
obese without disease, obese with blood pressure, obese
with diabetes mellitus patients in comparison with healthy
group, and was visfatin higher in diabetic patients. and in
women in comparison with men are noticed. A positive
correlation is found between visfatin hormone with all of
the biochemical parameters except with potassium, HDL-
C where the correlation was negative and visfatin was
higher in diabetic patients.

5. Benefits
We learned about the role of the hormone visfatinin
obese male and female in different age groups and its
relationship to the rest of the biochemical parameters, and
this gives us an idea of the metabolism of this hormone and
its mechanism and action in obese female and male .
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