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Summary

Visfatin is an adipokine secreted mainly by visceral adipose tissue and

has been linked to obesity. Visfatin has insulin mimetic properties. Visfatin
also play an important role in the development of several chronic diseases
and inflammation. The study was aimed to evaluate of serum visfatin,
adiponectin and leptin concentrations in Basrahian women of different
body weights to determine the relationships with obesity and diabetes

mellites in women in Basrah city.

In this study, 88 women of different body weights were chosen between
October and February, from Basrah University staff and students, and from
endocrinology Center affiliated to Al-Mawane Teaching Hospital aged
from (25-55). The participants were divided according to their ages into
three age groups. The first age group was between 25-35 years, the second
age group was between 36-45 years and the third age group was between
46-55 years.

Anthropometric measurements were recorded for all participants, the
participants were divided into two main groups according to their BMI.
The first group | including 30 lean women with BMI range (18-24.9), the
second group including 58 obese women with BMI more than 30, which in
turn was divided into two subgroups; group Il include 30 healthy obese
women and group Il which include 28 obese women with Diabetes
Mellitus (DM).

Blood samples were collected to assay the biochemical parameters,
including the levels of visfatin, adiponectin, leptin, insulin, glucose, Total
cholesterol (T.C), Low-density lipoprotein-cholesterol (LDL-C),
Triglyceride (T.G), High-density lipoprotein-cholesterol (HDL-C) and
Very low-density lipoprotein (VLDL).
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The results were showed that diabetic and obese women exhibited
significantly higher visfatin (p=0.003) and leptin (p=0.0001) levels
compared to lean women. Furthermore, diabetic and obese women showed
significant increase of T.C (p=0.024), T.G (p=0.0001) and LDL-C
(p=0.005) compared to lean women. However, diabetic and obese women
had significantly lower HDL-C (p=0.003) compared to lean women.
Whereas, no significant differences of adiponectin and insulin was found

between groups.

In conclusion, the results of this study revealed that visfatin levels were
increased in diabetic and obese women. This suggests that visfatin levels
strongly associated with obesity and diabetes, therefore, it can be used as a

marker for diagnosis and treatment of diabetes.
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Chapter One Introduction and Literature Review

1. Introduction and Literatures Review

1.1 Introduction

Obesity is chronic medical condition characterized by excessive fat
accumulation in body (Bliher, 2020). It is a serious global problem due to
its negative effect on wellbeing and its relation to mortality and morbidity
(Alnowihi et al., 2020). It is one of the most important factors that lead to
many metabolic complications include type 2 diabetes (T2D), insulin
resistance (IR) and cardiovascular disease (CVD) (Barazzoni et al., 2018).
Obesity is a state when the number of calories provided by food exceeds
the body 's intake (Lima et al., 2017). It occurs as a result of excess adipose
tissue accumulation on the body lead to the occurrence of hypertrophy

and/or adipocyte hyperplasia (Gong et al., 2019).

The spread of obesity globally has risen significantly among developing
and, more recently, countries with medium and low income (Mancuso and
Bouchard, 2019). The World Health Organization (WHQ) reports that in
2016, about 2 billion people were overweight, with 650 million meeting
the obesity criterion (Jiménez et al., 2020). In the United States, the Middle
East and Europe, in particular, the highest level of obesity is found and the
lowest in East Asia and Sub-Saharan Africa (Balistreri et al., 2010).

Obesity is measured by using Body Mass Index (BMI) that determined
by dividing the weight of the person in kilograms by their square height in
meters, therefore, individuals can be classified into three categories, normal
(BMI= 18-24.9 kg / m2), overweight (BMI= 25-29.9 kg / m2) and obese
(BMI= 30 kg / m2) (Berthoud and Klein, 2017).
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Chapter One Introduction and Literature Review

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 (Hales et al., 2020; Algarni, 2016).

Furthermore, obesity is a disorder in which there is excess adipose tissue
(Mancuso and Bouchard, 2019). The main source of fatty acids (FFA) in
the fasting state is adipose tissue which is used for energy use and heat
production (Balistreri et al., 2010). The visceral, subcutaneous,
perivascular compartments, and bone marrow represent the main adipose
tissue depots. In humans there are two types of adipose tissue: brown
adipose tissue (BAT) and white adipose tissue (WAT) (de Farias Lelis et
al., 2019). Adipose tissue composed of mature adipocytes, preadipocytes
and various cell type (Mancuso and Bouchard, 2019). The percentage of
adipocytes in lean people does not change after 16 years of age, while in
obese people it rises gradually in both volume (hypertrophy) and number
(hyperplasia) (Nadulska et al., 2017).

Adipose tissue also recognized as large endocrine and paracrine organ
in human body which is secretes hundreds of bioactive molecules called
adipokines (Zhang and Sairam, 2014). 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 (Unamuno et al., 2018).

There are two types of adipokines secreted from adipose tissue: pro-
inflammatory adipokines such as visfatin, leptin, resistin, Interleukin 6 (IL-
6), Tumor necrosis factor-a (TNF-a) and anti-inflammatory adipokines
such as vaspin, adiponectin, omentin. The pro-inflammatory adipokines

are secreted in large quantities from adipocytes in the obese state in

——
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Chapter One Introduction and Literature Review

compared with anti-inflammatory adipokines, which excreted in small

guantities (Kong et al., 2019).

Visfatin hormone, the subject of our current research, is one of the
Important adipokines secreted from adipose tissue. Visfatin was first
described by Fokohara in 2005, this hormone is predominantly found in
visceral fat of obese mice and humans (Makhoumi et al., 2014). Visfatin
has insulin mimic properties, its play an important role in the homeostasis
of energy, glucose metabolism and inflammation by regulation the
production of some inflammatory cytokines including TNF-a and IL-6 (Yu
et al., 2018). Visfatin is also implicated in the pathogenesis of multiple
metabolic disorders such as obesity, diabetes mellitus (DM), blood
pressure and IR (Zhang et al., 2019).

1.2 The aim of the study

1. Evaluating visfatin levels in obese women and study its relationship

with other hormones such as Adiponectin and Leptin.
2. Studying the relationship between visfatin, insulin and diabetes mellitus.

3. Establishing the relationship between visfatin and biochemical parameters.

——
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Chapter One Introduction and Literature Review

1.3 literatures review
1.3.1 Obesity

1.3.1.1 Define

Obesity is medical state characterized by abnormal or extreme
accumulation of fat in the body that may affect health. Obesity is generally
caused by unbalancing between energy intake and energy output. Obesity
Is the sixth most significant risk factor contributing to the overall disease
prevalence worldwide (Gunaid,2012; Seth et al., 2021). It leads to the
development of more than 20 serious and chronic diseases, such as
hypertension, cardiovascular disease, diabetes, hyperlipidemia, some type
of cancers in men and women (Kim et al., 2016; Brinton and Trabert,2018),
gall bladder disease, stroke and infertility, therefore, obesity is an

important public health concern (Dag and Dilbaz, 2015).

1.3.1.2 Epidemiology

According to WHO estimates, more than 1.9 billion individuals were
overweight over the age of 18 in 2016 and 650 million of adults are obese.
Overall, by 2016, approximately 13% of the world's adult population (11%
of males and 15% of females) was obese, and about 41 million children
under the age of 5 were overweight and obese. In fact, WHO revealed that
between 1975 and 2016, the worldwide incidence of obesity nearly tripled
(DeOliveira et al., 2019).

In Arab community the prevalence of obesity and overweight has
increased dramatically over the past six decades, especially in the Gulf
nations (Irag, Kuwait, Qatar, Saudi Arabia, and Bahrain). Currently, 66%—

——
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75% of adults and 25%-40% of children in the Arab countries are either
overweight or obese (DeNicola et al., 2015) figure (1.1). In lIraq, the
percentage of people who are overweight is about 60%, and those who
suffer from obesity are 24% (Al-Kaseer et al., 2018; Mansour et al., 2012).

M Overweight (BMI225) il Obese (BMI230)

80 754 7

@5 61.3 E R 67.4

Prevalence, % (age standardized estimate)

Figure 1.1 The prevalence of obesity in some Arab countries, depending on the
body mass index (BMI) (DeNicola et al., 2015).
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1.3.1.3 Etiology

» Genetic variation: more than 360 genes are identified that have led to
the growth of obesity (Nadulska et al., 2017).

* Individual factors: where the civilization and changing lifestyle in the
last 30 years led to appear of two phenomena, the first, increased the
intake of processed and high-caloric foods (fast food) as well as reduced
fruit, vegetables and fiber consumption, and the second the development
of technology and transportation led to decrease of daily physical
movement (Walker et al., 2020).

 Environmental factors: long working hours, the role of social networks
and peer are considered as environmental factors that increase the

prevalence of obesity (Omer, 2020).

» Medical conditions and medications: medical conditions like polycystic
ovary syndrome (PCOS) (Behboudi-Gandevani et al., 2017)
hypothyroidism, Cushing’s disease and certain medications such as anti-
depressants, anti-diabetic and anti-hypertensives are contributing to
weight gain (Wharton et al., 2018).

* Depression, Anxiety, stress (Gomez-de-Regil et al., 2020).

1.3.1.4 Obesity-related diseases

Obesity has been linked to a higher risk of IR. Adipose tissue regulates
metabolism by controlling the release of fatty acids, glycerol,
proinflammatory cytokines, immune cells (macrophages and lymphocytes)

and hormones like leptin, visfatin and adiponectin. The synthesis of these
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(o)}
| —




Chapter One Introduction and Literature Review

molecules is increased in obesity, and this can influence IR in a variety of

ways (Shimobayashi et al., 2018).

At the point when IR occur, besides the irregularly function of B-cells,
the overall effect of being unable to control the high glucose levels in the
blood. As a result, defects in B-cell are very important in the development
of T2D and its symptoms (Gupta et al., 2020).

Moreover, obesity has been linked to dyslipidemia. It’s characterized by
elevated plasma triglycerides (TG), as well as a reduction in high density
lipoprotein cholesterol (HDL-C). Given a strong link between
dyslipidemia and atherogenesis, alterations in lipid profile caused by
obesity play a significant role in increased cardiovascular mortality
(Feingold and Grunfeld, 2018).

Furthermore, hypertension raises the risk of heart disease, stroke, and
death. Obesity can be used to detect hypertension, since, an increase in
arterial pressure has been linked to weight gain, and it is reported that
adiposity is responsible for 60-70 percent of adult hypertension
(Nurdiantami et al., 2018).

Besides that, obesity and PCOS have been linked together for a long
time. Obesity is common in women with PCOS, with up to 80% of them
being obese. PCOS is described by a rise in androgen production, which
may have an effect on fertility. On the other hand, obesity may be
considered as complication of PCOS, given the prevalence of excess

visceral fat in the abdomen (Barber et al., 2019).

Additionally, obesity has been linked to the development with at least 13
common cancers such as breast, ovary, endometrial, esophageal, gastric,
gallbladder, kidney, colon and rectum, liver, thyroid, and pancreas (Colditz
and Peterson, 2018) figure (2.1).

——
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Cataracts Idiopathic intracranial hypertension
(pseudotumor cerebri)
Obstructive sleep apnea < Stroke
Hypoventilation syndrome Migraines
Asthma R Depression

Gastroesophageal reflux disease

Nonalcoholic fatty liver
disease

Metabolic Syndrome
Panniculitis

Severe pancreatitis
Gallbladder disease

Stress urinary incontinence,

Hernia
Infertility

Polycystic ovarian syndrome
Precocious puberty and
Hypogonadism in children

Psychosocial: poor QOL, depression,
poor self esteem

Coronary heart disease
Left ventricular hypertrophy
Hypertension
Type Il Diabetes Mellitus
Dyslipidemia

Cancer of the breast, uterus,
cervix, colon, esophagus,
pancreas, kidney, prostate

Osteoarthritis 7

Phlebitis

Flat feet
Gout

venous stasis

Figure 1.2 Obesity-related comorbidities (Upadhyay et al., 2018).

1.3.1.5 Body Mass Index (BMI) as measurement for obesity

There are several methods that can be used to calculate the degree of

obesity such as body mass index (BMI), waist-hip ratio (WHR), skin fold

width and fat density, the first person used the body mass index as a

measurement was Belgian mathematician in the 19th century (Doustjalali

et al., 2020). Despite BMI does not give a marker for fat distribution and

fat content in the body but it is considered as one of the most important
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anthropometric indexes that used medically to measure of total adiposity
(Rathnayake et al., 2020).

BMI is measured by dividing the individual's weight in kilograms to
their square height in meters (Peterson et al., 2016). Obesity is described
by WHO as a body mass index equal to or greater than 30 Kg/m2 (Argolo
et al., 2018). The WHO has classified people based on BMI into several
groups, underweight BMI < 18.5, normal weight BMI 18.5-24.9, over
wight BMI 25-29.9, obesity BMI 30-39.9 and sever obesity BMI > 40
(Schetz et al., 2019).

1.3.2 Adipose tissue

1.3.2.1 Location and functionality

Adipose tissue is the major unit for lipid storage in our body, which is
used for energy production and heat generation to carry out vital activities
(Goossens, 2017). Adipose tissue is loose connective tissue composed of
preadipocytes, mature adipocytes, macrophage, fibroblasts, lymphocytes

mast cells, and endothelial cells (Pereira and Alvarez-Leite, 2014).

According to morphology, location, and function, two major types of
adipose tissue are found in mammals: brown adipose tissue (BAT) and
white adipose tissue (WAT), they are play opposite roles, WAT is
composed of massive spherical adipocytes containing a large amount of
lipid droplet, it is acts as a lipid storage that used for energy. Besides, WAT
play arole in hormone secretion and immune function (Cheng et al., 2021).
In contrast BAT consists of adipocytes with a great number of
mitochondria and small amount of lipid, it is responsible for the production
of heat (Lagowska and Jeszka, 2011; de Farias Lelis et al., 2019).
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Visceral, subcutaneous, bone marrow, and perivascular compartments
are the major adipose tissue depots in the body, and depending on adipose
tissue distribution there are two types of obesity, central obesity and
peripheral obesity which is determined by some factors such as sex, age
and race (Ouchi et al., 2011) figure (1.4).

The number of adipocytes is usually limited in lean people (about 1-2
million adipocytes are found in the gram of adipose tissue in human) while
people whose weight increases with time, the number of adipocytes will
increase in size (hypertrophy) or number (hyperplasia) or both together
(Lee et al., 2013; Su and Peng, 2020) figure (1.3).

Lean adipose tissue

r."
—

Obesity

Hyperplasia and hypertrophy

Group of adipo-angiogenic cells

(angiogenesis and adipoangiogenesis) atioRhares Mi)

Crown structure (died adipocytes and

Figure 1.3 The difference between a normal adipocyte and enlargement adipocyte
(Divella et al., 2016).
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Subcutaneous white adipose tissue
Energy storage °
Endocrine organ (adipokines)
Thermal insulation Cenvical
ii Supraclavicular
Crania i —Axillary
Facia q ———Paravertebral
Subcutaneou ——Aortic
Upper-bod —Suprarrenal
Abdominal , T
Glutea /| Visceral whiteadipose tissue
Femora \ Energy storage
Endocrine organ (adipokines)
' ) Organ protective padding
" Pulmonary
e SRR W Perirenal
Mammary glands Epicardial
Inguinal/gonadal
- Mesenteric
Omental
N Other sites
O Retro-orbital
White ~ Brown  Beige  Pink Bone marrow
@ Nudeus & Upkidroplet e Mitochondria & Milkvesicles Intra-muscular

Figure 1.4 The anatomy and function of the major depots of human adipose tissue

and the morphology of the various forms of adipocytes (Rodriguez et al., 2020).
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1.3.2.2 Adipose tissue as an endocrine organ

As seen earlier, adipose tissue is not only an energy-storing organ, but
also an endocrine organ that can secrete a number of hormones and
bioactive proteins molecules called adipokines (Torres et al., 2019). Some
of adipokines either hormones, cytokines or chemokines, adipocytes are
swollen and unstable in the obese state, therefore, the secretion of
adipokines will increase in large quantities, which in turn affects many

metabolic processes (Pham and Park, 2020).

Adipokines function on various organs, such as the brain, kidney,
pancreas, liver, and skeletal muscle to control metabolic homeostasis,
adipokines act as network to control glucose and fat metabolism, insulin
resistance, appetite, blood pressure, lead to inflammation and the activity

of immune cells (Apostolopoulos et al., 2016).

Two types of adipokines are secreted by adipocytes pro-inflammatory
and anti-inflammatory adipokines, among adipocytokines, visfatin, leptin,
resistin, chemerin, IL-6, IL-12, TNF-a are pro-inflammatory adipokines.
Anti-inflammatory adipokines, such as adiponectin, vaspin, omentin and
IL-10, play important defensive functions in inflammatory conditions, as
opposed to pro-inflammatory adipokines (Ambroszkiewicz et al., 2018)
figure (1.5).
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Figure 1.5 Inflammatory adipokine secretion from obese adipose tissue (Jung
and Choi, 2014).

1.3.3 Visfatin

1.3.3.1 Discovery of visfatin

Visfatin was first described as cytokine named Pre-B cell Colony
Enhancing Factor (PBEF) that secreted from human peripheral blood
lymphocytes (Koch et al,2018). It also acts as nicotinamide phosphoribosyl
transferase (NAMPT), an enzyme transforming nicotinamide to
nicotinamide mono-nucleotide (NMN), a substrate of nicotinamide
adenine dinucleotide (NAD) (Heo et al., 2019).

In 2005 PBEF was discovered by Fukuhara as visfatin which is
expressed in subcutaneous and visceral adipose tissue and they called it

visfatin because it’s mainly produced by visceral fat (Chang et al., 2011).
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In normal weight individuals, visfatin is mainly produced by
subcutaneous adipose tissue, in comparison, high level of visfatin is
synthesized by visceral adipose tissue in obese subjects (Olszanecka-
Glinianowicz et al., 2012). Visfatin also found in the liver, bone marrow
skeletal muscles, brain, spleen, lung and kidney (Wu et al., 2018). Visfatin
has been found at value range between 10 to 282 ng/mL in human blood
(Carbone et al., 2011).

1.3.3.2 Structure of visfatin

Visfatin is a new adipokine hormone has molecular weight of 52 kilo
Dalton (kDa), which is active as a dimer, each monomer contains 491
amino acids in humans. There are 19 B-strands and 13 B-helices in each
monomer. The gene is found between 7g22.1 and 7¢931.33 in humans on

the long arm of chromosome 7 (Sonoli et al., 2011) figure (1.6).

1 MNPAAEAEFN ILLATDSYKV THYKQYPPNT SKVYSYFECR EKKTENSKLR KVKYEETVFY
61 GLQYILNKYL KGKVVTKEKI QEAKDVYKEH FQDDVFNEKG WNYILEKYDG HLPIEIKAVP
121 EGFVIPRGNV LFTVENTDPE CYWLTNWIET ILVQSWYPIT VATNSREQKK ILAKYLLETS
181 GNLDGLEYKL HDFGYRGVSS QETAGIGASA HLVNFKGTDT VAGLALIKKY YGTKDPVPGY
241 SVPAAEHSTI TAWGKDHEKD AFEHIVTQFS SVPVSVVSDS YDIYNACEKI WGEDLRHLIV
301 SRSTQAPLIT RPDSGNPLDT VLKVLEILGK KFPVTENSKG YKLLPPYLRV IQGDGVDINT
361 LQEIVEGMKQ KMWSIENIAF GSGGGLLQKL TRDLLNCSFK CSYVVINGLG INVFKDPVAD
421 PNKRSKKGRL SLHRTPAGNF VTLEEGKGDL EEYGQDLLHT VFKNGKVTKS YSFDEIRKNA
481 QLNIELEAAH H

Figure 1.6 Amino acid sequence of visfatin human with 491 amino acids
(Adeghate, 2008).
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Visfatin  has crystal structure, the crystalline phase of
visfatin/PBEF/Nampt was identified first by Wang and Kim with regard to
its enzymatic role in synthesizing NMN from nicotinamide and

phosphoribosyl pyrophosphate (PRPP) (Sommer et al., 2008).

The visfatin dimer exists in an asymmetric unit of the crystal, during
column chromatography in solution it seems as a dimer. The two subunits
are connected and they are very close to each other by a non-
crystallographic 2-fold pseudo-symmetry axis. The structure suggests that
dimerization is necessary for visfatin's catalytic activity, since, both
subunits contribute to the NAMPT active site (Kim et al., 2006) figure
(1.7).

Figure 1.7 The crystal structure of mouse Nampt bond to NMN, monomers
appeared in violet or green and the carbons substrate in yellow (Revollo et al.,
2007).
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1.3.3.3 Functions of visfatin

In addition to adipocytes, visfatin is present in monocytes, lymphocytes,
neutrophils. Macrophages also reported as a major source of visfatin, it has
been observed that during inflammatory diseases and obesity, visfatin may
play an important role in innate immunity (Thomas and Apovian, 2017).
Visfatin involved in regulation the production of pro and anti-
inflammatory cytokines such as IL-6, IL-1f, IL1Ra, IL-10 and TNF-a in

human monocytes (Koka et al., 2019).

Moreover, visfatin has characterized by insulin-mimic activity, it is bind
to the same receptors that the insulin hormone binds to on cells but from
other locations, therefore, it plays an important role in the balancing of
glucose levels in blood and thereby performs an auxiliary function for
insulin, especially in people with T2D (Rashad et al., 2018). Insulin
mimetic effect was observed through an experiment on cultured cells, in
which visfatin decreased the level of plasma glucose in mice, while in
another experiment in mice heterozygous with the mutant visfatin gene,
higher plasma glucose concentrations was observed compared to wild-type
individuals (Hug and Lodish, 2005).
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Figure 1.8 The effect of Visfatin hormone on different cell types (Zamora, 2019).

1.3.3.4 Visfatin and obesity

The excess of adipose tissue in obese patients is responsible for the
secretion of high amounts of visfatin. It is noticed that plasma visfatin is
higher in overweight and obese individuals (Bayani et al., 2017). In the
other hand several studies have proven that aerobic exercise and diet has a
beneficial effect on visfatin concentrations and BMI variables involved in
the obesity inflammatory process (Ghanbarzadeh and Omidi, 2017; Mir
and Fathi, 2018; Moravveji et al., 2019).
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1.3.3.5 Visfatin and lipid profile

Relatively several studies demonstrate the positive relationship between
plasma visfatin, HDL-C and TG in both males and females, with the
exception of some studies in which the positive association between
plasma visfatin, HDL-C and TG was found only in females, and in addition
to this, negative effects of plasma visfatin on low density lipoprotein-
cholesterol (LDL-C) were recorded (Stastny et al., 2012).

1.3.3.6 Visfatin and diabetes

In recent years a significant increase in the prevalence of diabetes have
been seen in almost all countries of the world, about 415 million persons
living with diabetes worldwide. This is very important because the rising
in the prevalence of diabetes would increase the number of acute and
chronic complications in the overall population, with a significant impact
on the quality of living, need for health care and the expense of the
economy (Harding et al., 2019). Diabetes mellitus (DM) is a chronic
disease identified as a collection of metabolic disorders characterized by
elevated Dblood glucose level, polyuria, polydipsia and polyphagia

(Bascones-Martinez et al., 2011; Ogurtsova et al., 2017).

There are two main types of DM, the most common class of DM is type
2 diabetes (T2D) which is recognized by hyperglycemia, insulin resistance,
and insulin deficiency, its generally known as non-insulin dependent DM,
Interaction between genetic, environmental and behavioral factors results
in T2D (Olokoba et al., 2012).

Obesity is considered as one of the major risk factors for the
development of T2D, it has been reported that approximately 90 % of T2D

are overweight or obese (Urbanavicius et al., 2013; Niu et al., 2016).
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Therefore, obesity and diabetes have been recognized by WHO as

epidemic diseases of the 21st century (Kocot et al., 2017).

The correlation between obesity and T2D has been recognized for long
time, and the major explanation is that obesity is capable of inducing IR,
the main pathophysiological feature of T2D (Zatterale et al., 2020). IR is a
physiological complication in which insulin activity becomes less
receptive to the three main insulin-sensitive tissues (skeletal muscle, the
liver, and adipose tissue). IR is characterized by severe glucose uptake

failures and glycogen synthesis (Czech, 2017; Ormazabal et al., 2018).

The other type of diabetes is known as type 1 diabetes mellitus (T1D),
it’s also referred to as autoimmune diabetes or insulin dependent DM, is a
chronic disorder characterized by insulin deficiency which is caused due
to pancreatic -cell depletion and contributes to hyperglycemia. This
disease is more common in children and adolescences than adults. The
International Diabetes Federation (IDF) estimate that about 8.8 percent of
the total population worldwide have diabetes, just 10-15 percent of all
people have T1D (Atkinson et al., 2014; Katsarou et al., 2017).

1.3.4 Adiponectin

Adiponectin was discovered first time in 1995, as adipocyte complement
related protein (Acrp30) with molecular weight of 30-kDa, another study
identified adiponectin of mouse and referred to it as AdipoQ which is
consists of 247 amino acids polypeptide. In 1996 adiponectin isolated from
human plasma as small protein consist of 224 amino acids (Parida et al.,
2019), and it is found in lean subjects at circulating levels between 5 to 30
mg/L (Kumari et al., 2019).

Two types of adiponectin receptors have been identified (AdipoR1 and
AdipoR2) in human and mice, AdipoR1 is located at chromosomes
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1p36.13-g41 and 1 E4, while AdipoR2 is located at chromosome 12p13.31
and 6 F1, respectively (Yamauchi et al., 2014).

Furthermore, adiponectin can be found in three different oligomeric
forms in plasma, low-molecular-weight (LMW), middle-molecular-weight
(MMW) and high-molecular-weight (HMW) adiponectin (Wang and
Scherer, 2016) figure (1.9).

Generally, adiponectin is an adipocyte derived hormone produced
mainly by the adipose tissue, it also produced from different tissues
including human osteoblasts, liver parenchyma cells, epithelial cells,

placental tissue and myocytes (Achari and Jain, 2017).

TRIMER LMW

HEXAMER MMW

% MULTIMER HMW

Figure 1.9 The structure of adiponectin in three different forms (Khoramipou et
al., 2021).
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Adiponectin exerts its effect on target organs include kidney, liver,
muscle, pancreas, blood vessels, bone, brain, adipose tissue and immune
cells (Wang and Scherer,2016). Due to its beneficial effect on metabolic
homeostasis, adiponectin has gained interest. This beneficial effect of
adiponectin is due to its anti-inflammatory properties, since, adiponectin
reduced the production of IL-6 and TNF-a as well as induced IL-10 and
IL-1 antagonist (Vicente et al., 2017).

Moreover, adiponectin increases insulin sensitivity, maintains glucose
homeostasis, increases energy expenditure and improves fatty acid
oxidation. Adiponectin also appearing to increase HDL-C in blood level
and decrease TG (Yanai and Yoshida, 2019). Furthermore, it has been
found that adiponectin decreased the dangers of metabolic syndrome,
chronic kidney disorders, inflammations, atherosclerosis, some cancers
and diabetic retinopathy (Yu et al., 2020) figure (1.10).

Recent studies on obesity suggested that declining in the plasma level of
adiponectin contributes to the increase in obesity-related diseases. Mouse
models showed a high expression of adiponectin, which in turn led to
increase health and longevity (Donoyama et al., 2018; Larsen et al., 2019;
Askarpour et al., 2020).
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Figure 1.10 The target tissues and adiponectin biological activity (Straub and
Scherer, 2019).

1.3.5 Leptin

One of the first adipocytokines described was leptin, it was discovered
in 1994, Leptin is a non-glycosylated protein consist of 167 amino acids
with 16-kDa, ob/Lep gene responsible for the secretion of leptin from WAT
so that, its release in direct correlation to the mass of adipose tissue and
food consumption, therefore, it is also known as the hormone of appetite
(Ayman et al., 2019; Amjad et al., 2019).

Leptin is classically linked to controlling of energy homeostasis and
food intake. However, many neuro-physiological functions also have been
attributed to leptin, such as brain growth, neurogenesis, neural protection,
stress and mood regulation, reproduction and reproductive (Forny-
Germano et al., 2019).
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Figure 1.11 The three-dimensional arrangement of fish and human leptins. (a) the
leptin-binding site of the leptin receptor (b) The secondary and tertiary structure of
the protein (Shpilman et al., 2014).
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Figure 1.12 Leptin target organ and its effects (Ghadge and Khaire, 2019).
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Moreover, leptin is pro-inflammatory adipokines, it is essential in cell-
mediated immunity and cytokine interaction. It is structurally similar to the
family of interleukins and reacts with other cytokines (Alipoor et al.,
2018).

However, several researches have demonstrated the association between
leptin and metabolic syndrome, including hypertension, insulin resistance,
visceral obesity and dyslipidemia. In general, the highest level of leptin
was observed in female more than in male and in obese women more than
lean women. (Duan et al., 2020; Ali et al., 2020; Turki et al., 2020; Ahmed
et al., 2016). While other experimental studies have shown a decline in
leptin levels and an increase in its sensitivity over a span of not less than

two weeks during exercise (Fedewa et al., 2018).

Obesity-associated
[y
Leptin High

Adiponectin Low o
Angiotensinogen High 3

Omentin-1 Low

Osteopontin
Resistin and visfatin

Ghrelin

Obestatin

Dysfunctional adiposity:
Other + Pro-oxidative
proinflammatory * Pro-inflammatory
cytokines 5 * Pro-thrombotic

* Pro-atherogenic
Healthy physical activity and balanced diet + Endothelial dysfunction

Normal weight-associated
physiologic adipose tissue

Circulating physiological concentrations

Figure 1.13 Major changes in adipokines concentrations that secreted from

adipose tissue (Landecho et al., 2019).
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1.3.6 Insulin

Insulin is a vital polypeptide hormone that secreted entirely from
pancreatic B-cells, it is the main glucose balance regulator in blood, which
Is decreases plasma glucose concentrations after the meal by rising glucose
uptake and utilization from peripheral tissues, in addition, insulin regulates
carbohydrate, lipid, and protein metabolism while also promoting cell
division and growth (Kim and Park, 2017).

Human insulin is made up of 51 amino acids and has a molecular weight
of 5.808 k-Da. Insulin gene is responsible for human insulin expression
and it is present on chromosome 11p15.5 (Vakilian et al., 2019). The
actions of the insulin are beginning by binding to it is receptor on target
cells surface. The receptor is an o232 heterodimer that binding to insulin
with strong affinity, leads to altered in the permeability of plasma
membrane of the cells, which is then leads to an increase in the entry of

glucose into the cells (Saltiel, 2021).

In the case of obesity and T2D, insulin resistance was observed, it is
described as a reduction in a target cell's metabolic reaction to insulin or a
reduced effect of circulating insulin on blood glucose levels (Petersen and
Shulman, 2018).

In contrast, the people without diabetes, prandial insulin makes up 50%
of the total daily pancreatic output. Most of prandial insulin is released
during the first hour after a meal. According to the recommendation of IDF,
blood glucose levels should not exceed 8 mmol/l 2-hour after meal. While
in people with either T1D or T2D diabetes treated with several daily
treatments, insulin is supplied with meals to support mealtime glucose

excursions, preferably 30 minutes before a meal (Slattery et al., 2018).
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Materials and methods

2.1 Materials
2.1.1 Chemicals

The chemicals were used in the current study illustrate in table 2.1

below:

Table 2.1 The chemicals used in this study and their sources.

Chemicals Catalogue no. Company Country

Human Visfatin Elisa kit RDEEH0651 MyBioSource USA

Human Adiponectin Elisa Kit | RDEEH2593 MyBioSource USA
Human Insulin Elisa kit ME E-0900 LDN Germany
Human Leptin Elisa kit ME E-0300 LDN Germany
Total cholesterol kit 0005168538190 Roche Germany
Triglyceride kit 0008058687190 Roche Germany
HDL-C kit 07529031001 Roche Germany
LDL-C kit 0107005717190 Roche Germany
Glucose kit 04773365001 Roche Germany
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2.1.2 Apparatus and instruments

The following laboratory apparatus and instruments were used in this

study as shown in table 2.2 below:

Table 2.2 The laboratory apparatus and instruments were used in the

study.
Apparatus Company Country
Digital body scale DMK Kolding China
Measuring tape Ingco China
Centrifuge Gemmyco Taiwan
Deepfreeze Vistel Korea
Elisa reader Human Germany
Incubator Fisher scientific USA
Micropipette (10-100 pl) Human Germany
Plate shaker Fisher scientific USA
Cobas Integra 400 plus Roche Germany
Serum separation tube (gel tube) Song Bong China
Eppendorf tube Song Bong China

——
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2.2 Methods

2.2.1 Study population

In this study, a total of 88 Iragi women samples aged from 25 - 55 years
were collected from Basrah University’s staff and students, and from
endocrinology Center affiliated to Al-Mawane Teaching Hospital during
the period from October 2020 to February 2021. A brief explanation of the
project was explained to the participants before sample collecting. Written
informed consent has been obtained from all participants before their
inclusion. The medical histories of the study population and some required
data such age and geographical area were obtained by direct interview with

women by using a questionnaire (Appendix 1).

2.2.2 Study design

The participants were divided according to their ages into three age
groups. The first age group was between 25-35 years, the second age group
was between 36-45 years and the third age group was between 46-55 years,
each age group include 10 women. Also, the participants were divided into
two main groups according to their BMI. The first group | including 30
lean women with BMI range (18-24.9), the second group including 58
obese women with BMI more than 30, which in turn was divided into two
subgroups; group Il include 30 healthy obese women and group 111 which

include 28 obese women with DM.

The exclusion criteria for healthy subject (group | and group Il) were the
presence of any chronic diseases, endocrine diseases, treatment with any
medication, pregnancy, and irregular menstrual cycle. While the exclusion

criteria for group 11 were the presence of any chronic diseases except DM,
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treatment with any medication except medication of DM, pregnancy, and

irregular menstrual cycle.

2.2.3 Anthropometric measurements

Anthropometric measurements, including body weight, height, and
waist and hip circumferences, were measured. Weights and heights were
recorded without shoes and heavy clothing. Body weight was taken to the

nearest 0.1 kg by using digital bod

y scale and height was taken to the nearest 0.1 cm by measuring tape.
Waist circumference was measured midway between the costal margins
and the iliac crest, and the hip circumference was measured around the
widest part of the buttocks. BMI values were calculated by dividing the
person’s weight in kilograms to height in meters square, and the waist-to-
hip ratio (WHR) was calculated by dividing the waist circumference to the

hip circumference in centimeters.

2.2.4 Serum preparation

Five ml of venous blood was collected in the morning between 8:00 and
10:00 after an overnight fasting, and placed in sterilized serum separation
tube (gel tube). Leave it for a period (about 10 minutes) until the clot
formation is occurred. After clot formation, the samples were placed in
centrifuge (3500 rpm for 10 minutes at room temperature) to obtain the
serum. The serum obtained were withdraw and placed in Eppendorf safe-
lock tubes (1ml) which used for dividing the samples before storage in

deepfreeze at (-20°) until the time of assay (Alnowihi et al., 2020).
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Figure 2.1 The study design
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1
o

Figure 2.2. Centrifuge that used to separated blood samples.

Figure 2.3 The serum placed in Eppendorf tubes before storage in deepfreeze.
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2.3 Biochemical analysis and procedures
2.3.1 Visfatin concentration

Kit Components

Item Specifications(48T/96T)| Storage

ELISA Microplate (Dismountable) | 8%6 /8x12 4°C/-20°C

Lyophilized Standard 1 vial/2 vial 4°C/-20°C

Sample / Standard Dilution Buffer | 10mI/20ml 4°C

Biotin-labeled Antibody 60ul/120ul 4°C

(Concentrated)

Antibody Dilution Buffer 5ml/10ml 4°C

HRP-Streptavidin Conjugate 60ul/120ul 4°C (shading

(SABC) light)

SABC Dilution Buffer 5ml/10ml 4°C

TMB Substrate 5ml/10ml 4°C (shading
light)

Stop Solution 5ml/10ml 4°C

Wash Buffer (25X) 15mi/30ml 4°C

Plate Sealer 3/5pieces

Product Description 1 copy

33

——
| —




Chapter two Materials and methods

Principle of the Assay

This kit was based on sandwich enzyme-linked immune-sorbent assay
technology (ELISA). Anti-visfatin antibody was pre-coated onto 96-well
plates. The biotin conjugated anti-visfatin antibody was used as detection
antibodies. The standards, test samples and biotin conjugated detection
antibody were added to the wells subsequently, and washed with wash
buffer. HRP-Streptavidin was added and unbound conjugates were washed
away with wash buffer. TMB substrates were used to visualize HRP
enzymatic reaction. TMB was catalyzed by HRP to produce a blue color
product that changed into yellow after adding acidic stop solution. The
density of yellow is proportional to the visfatin amount of sample captured
in plate. Read the optical density (O.D) absorbance at 450nm in a

microplate reader, and then the concentration of visfatin can be calculated.

Reagent Preparation

The kit put at room temperature for 20 minutes before use.
1. Wash Buffer:

30mL of Concentrated Wash Buffer diluted into 750 mL Wash Buffer
with deionized or distilled water. Put unused solution back at 4°C. If
crystals have formed in the concentrate, you can warm it with 40°C water
bath (Heating temperature should not exceed 50°C) and mix it gently until
the crystals have completely been dissolved. The solution should be cooled

to room temperature before use.
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2. Standard:

1) 20ng/ml of standard solution: 1 ml of sample / standard dilution buffer
was added to one Standard tube, keep the tube at room temperature for 10

minutes and mix them thoroughly.

2) 10ng/ml—0.313ng/ml of standard solutions: Label 6 Eppendorf tubes
with 10ng/ml, 5ng/ml, 2.5ng/ml, 1.25ng/ml, 0.625ng/ml, 0.313ng/ml,
respectively. Add 0.3 ml of the Sample/Standard dilution buffer into each
tube. Add 0.3 ml of the above 20ng/ml standard solution into 1st tube and
mix them thoroughly. Transfer 0.3 ml from 1st tube to 2nd tube and mix
them thoroughly. Transfer 0.3 ml from 2nd tube to 3rd tube and mix them

thoroughly, and so on.

0.3ml
7~ v 0.3ml 0.3ml 0.3 ml 0.3ml 0.3 ml

o N N N7 TV, blank

¥V ¥V ¥V 9 9 0 0

20ng 10 5 25 s 1.25 0.625 0.313 :
ng/m

3. Preparation of Biotin-labeled Antibody Working Solution
Prepare it within 1 hour before experiment.
1) Calculating required total volume of the working solution: 0.1 ml /

well x quantity of wells. (Allow 0.1-0.2 ml more than the total volume)

2) Diluting the Biotin-detection antibody with Antibody Dilution Buffer
at 1:100 and mix them thoroughly. (i.e., Add 1ul Biotin-labeled antibody
into 99ul Antibody Dilution Buffer.)
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4. Preparation of HRP-Streptavidin Conjugate (SABC) Working
Solution:

It was prepared within 30 minutes before experiment.

1) Calculating required total volume of the working solution: 0.1 ml / well

x quantity of wells. (Allow 0.1-0.2 ml more than the total volume)

2) Diluting the SABC with SABC Dilution Buffer at 1:100 and mix them
thoroughly. (i.e., Add 1ul of SABC into 99ul of SABC Dilution Buffer.)

5. Sample preparation

The sample was diluted with the provided dilution buffer. Dilution: 1:10.
(i.e. Adding 10ul of sample into 90ul of Sample/Standard Dilution Buffer).

The test sample must be well mixed with the dilution buffer.

Assay Procedure

Before adding reagents into wells, equilibrate TMB Substrate for 30 min
at 37 °C.
1. The plate was washed 2 times before adding standard, sample and

control (zero) wells.

2. Aliquot 0.1ml of 20ng/ml, 10ng/ml, 5ng/ml, 2.5ng/ml, 1.25ng/ml,
0.625ng/ml, 0.313ng/ml, standard solutions into the standard wells.

3. A 0.1 ml of Sample/Standard Dilution Buffer was added to the control

(zero) well.

4. A 0.1 ml of properly diluted sample (serum) was added into test sample

wells.
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5. The plate was sealed with a cover and incubated at 37 °C for 90

minutes.

6. The cover was removed and discard the plate content, and plate washed
2 times with Wash Buffer.

7. A 0.1 ml of Biotin-labeled antibody working solution was added into

above wells (standard, test sample and zero wells).
8. The plate sealed with a cover and incubated at 37°C for 60 min.

9. The cover removed and plate washed 3 times with Wash Buffer, and

let the wash buffer stay in the wells for 1 minute each time.

10. A 0.1 ml of SABC Working Solution was added into each well, cover

the plate and incubate at 37°C for 30 minutes.

11. The cover removed and plate washed 5 times with Wash Buffer, and

let the wash buffer stay in the wells for 1-2 minute each time.

12. 90ul of TMB Substrate was added into each well, cover the plate and
incubate at 37°C in dark within 15-30 minutes. It is turn blue in the first
3-4 wells (with most concentrated visfatin standard solutions), the other

wells may not display obvious color.

13. 50ul of Stop Solution was added into each well and mix them

thoroughly. The color changes to yellow immediately.

14. The O.D. absorbance was read at 450 nm in Microplate Reader

immediately after adding the stop solution.
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All data were calculated according to a standard curve in comparison to

an optical density of treated samples to evaluate the concentration, and

expressed as (ng/ml). (Appendix 2).

Figure 2.4 Plate of visfatin ELISA kit. a: adding stop solution to substrate and turned
of color blue to yellow. b: after adding stop solution to all wells and turned entire color

to yellow.
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2.3.2 Adiponectin concentration

Kit Components

Item Specifications(48T/96T) Storage
ELISA Microplate (Dismountable) 8x6 /8x12 4°C/-20°C
Lyophilized Standard 1 vial/2 vial 4°C/-20°C
Sample / Standard Dilution Buffer 10ml/20ml 4°C
Biotin-labeled Antibody 60ul/120ul 4°C
(Concentrated)
Antibody Dilution Buffer 5mi/10ml 4°C
HRP-Streptavidin Conjugate (SABC) | 60ul/120ul 4°C (shading light)
SABC Dilution Buffer 5ml/10ml 4°C
TMB Substrate 5mi/10ml 4°C (shading light)
Stop Solution 5mi/10ml 4°C
Wash Buffer (25X) 15ml/30ml 4°C
Plate Sealer 3/5pieces
Product Description 1 copy
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Principle of the Assay

This kit was based on ELISA technology. Anti-adiponectin antibody
was pre-coated onto 96-well plates. The biotin conjugated anti-adiponectin
antibody was used as detection antibodies. The standards, test samples and
biotin conjugated detection antibody were added to the wells subsequently,
and washed with wash buffer. HRP-Streptavidin was added and unbound
conjugates were washed away with wash buffer. TMB substrates were used
to visualize HRP enzymatic reaction. TMB was catalyzed by HRP to
produce a blue color product that changed into yellow after adding acidic
stop solution. The density of yellow is proportional to the adiponectin
amount of sample captured in plate. Read the O.D. absorbance at 450nm
in a microplate reader, and then the concentration of adiponectin can be

calculated.

Reagent Preparation and Storage

The kit was put at room temperature for 20 minutes before use.
1, Wash Buffer:

30mL of Concentrated Wash Buffer was added into 750 mL Wash
Buffer with deionized or distilled water. Put unused solution back at 4°C.
If crystals have formed in the concentrate, you can warm it with 40°C water
bath (Heating temperature should not exceed 50°C) and mix it gently until
the crystals have completely been dissolved. The solution should be cooled

to room temperature before use.
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2. Standard:

1) 100ng/ml of standard solution: 1 ml of Sample / Standard dilution buffer
was added into one Standard tube, keep the tube at room temperature for

10 minutes and mix them thoroughly.

2) 50ng/ml—1.56ng/ml of standard solutions: Label 6 Eppendorf tubes
with 50ng/ml, 25ng/ml, 12.5ng/ml, 6.25ng/ml, 3.125ng/ml, 1.56ng/ml,
respectively. Added 0.3 ml of the Sample/Standard dilution buffer into
each tube. Added 0.3 ml of the above 100ng/ml standard solution into 1st
tube and mix them thoroughly. Transfer 0.3 ml from 1st tube to 2nd tube
and mix them thoroughly. Transfer 0.3 ml from 2nd tube to 3rd tube and

mix them thoroughly, and so on.

0.3ml
/"\, 0.3ml 0.3 ml 0.3 ml 0.3 ml 0.3 ml

NS NS NS N N blank

vV V&V bV U 7

100ng 50 25 12.5 6.25 3.125 1.56
ng/mi

3. Preparation of Biotin-labeled Antibody Working Solution
It was prepared within 1 hour before experiment.

1) Calculating required total volume of the working solution: 0.1 ml / well

x quantity of wells. (Allow 0.1-0.2 ml more than the total volume).

2) Diluting the Biotin-detection antibody with Antibody Dilution Buffer at
1:100 and mix them thoroughly. (i.e. Add 1ul Biotin-labeled antibody into
99ul Antibody Dilution Buffer).
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4. Preparation of HRP-Streptavidin Conjugate (SABC) Working

Solution:
It was prepared within 30 minutes before experiment.

1) Calculating required total volume of the working solution: 0.1 ml / well

x quantity of wells. (Allow 0.1-0.2 ml more than the total volume).

2) Diluting the SABC with SABC Dilution Buffer at 1:100 and mix them
thoroughly. (i.e. Add 1ul of SABC into 99ul of SABC Dilution Buffer).

5. Sample preparation

The sample was diluted with the provided dilution buffer. Dilution: 1:10.
(i.e. Add 10ul of sample into 90ul of Sample/Standard Dilution Buffer).

The test sample must be well mixed with the dilution buffer.

Assay Procedure

Before adding reagents into wells, equilibrate TMB Substrate for 30 min
at 37 °C.

1. The plate washed 2 times before adding standard, sample and control

(zero) wells.

2. Aliguot 0.1ml of 100ng/ml, 50ng/ml, 25ng/ml, 12.5ng/ml, 6.25ng/ml,

3.125ng/ml, 1.56ng/ml, standard solutions into the standard wells.

3. A 0.1 ml of Sample/Standard Dilution Buffer was added into the control
(zero) well.

4. A 0.1 ml of properly diluted sample (serum) was added into test sample

wells.

5. The plate sealed with a cover and incubated at 37 °C for 90 minutes.
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6. The cover removed and discard the plate content, and plate washed 2
times with Wash Buffer.

7. A 0.1 ml of Biotin-labeled antibody working solution was added into

above wells (standard, test sample and zero wells).
8. The plate sealed with a cover and incubated at 37°C for 60 min.

9. The cover removed, and plate washed 3 times with Wash Buffer, and let

the wash buffer stay in the wells for 1 minute each time.

10. A 0.1 ml of SABC Working Solution was added into each well, cover

the plate and incubate at 37°C for 30 minutes.

11. The cover removed and plate washed 5 times with Wash Buffer, and

let the wash buffer stay in the wells for 1-2 minute each time.

12. 90ul of TMB Substrate was added into each well, cover the plate and
incubate at 37°C in dark within 15-30 minutes. It turns blue in the first 3-4
wells (with most concentrated adiponectin standard solutions), the other

wells may not display obvious color.

13. 50ul of stop solution was added into each well and mix them

thoroughly. The color changes to yellow immediately.

14. The O.D. absorbance was read at 450 nm in Microplate Reader

immediately after adding the stop solution.

Regarding calculation: All data were calculated according to a standard
curve in comparison to an optical density of treated samples to evaluate the

concentration, and expressed as (ng/ml). (Appendix 3)
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2.3.3 Leptin concentration

Principle of the Assay

The principle of the following enzyme immunoassay test follows a
typical two-step capture or ‘sandwich’ type assay. The assay makes use of
two highly specific monoclonal antibodies: A monoclonal antibody
specific for leptin is immobilized onto the microplate and another
monoclonal antibody specific for a different epitope of leptin is conjugated
to biotin. During the first step, leptin presents in the samples and standards
Is bound to the immobilized antibody and to the biotinylated antibody, thus
forming a sandwich complex. Excess and unbound biotinylated antibody
Is removed by a washing step. In the second step, streptavidin-HRP is
added, which binds specifically to any bound biotinylated antibody. Again,
unbound streptavidin-HRP is removed by a washing step. Next, the
enzyme substrate is added (TMB), forming a blue colored product that is
directly proportional to the amount of leptin present. The enzymatic
reaction is terminated by the addition of the stopping solution, converting
the blue color to a yellow color. The absorbance is measured on a microtiter
plate reader at 450 nm. A set of standards is used to plot a standard curve
from which the amount of leptin in patient samples and controls can be

directly read.

Reagents provided

1. AA E-0030 Wash Buffer Concentrate — X10

Contents: One bottle containing buffer with a non-ionic detergent and

a non-mercury preservative.
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Volume: 50 ml/bottle
Storage: Refrigerate at 2-80C
Stability: 12 months or as indicated on label

Preparation:  Dilute 1:10 in distilled or deionized water before use. If the
whole plate is to be used dilute 50 ml of the wash buffer

concentrate in 450 ml of water.

2.AA E-0055 TMB Substrate - Ready to use.

Contents: One bottle containing tetramethylbenzidine and hydrogen

peroxide in a non-DMF or DMSO containing buffer.

Volume: 16 ml/bottle

Storage: Refrigerate at 2-80C

Stability: Unopened at 2-8°C until expiration date on label.

3. AA E-0080 Stopping Solution - Ready to Use.
Contents: One vial containing 1M sulfuric acid.

Volume: 6 mi/bottle

Storage: Refrigerate at 2-80C

Stability: Unopened at 2-8°C until expiration date on label.

4. Standards and Controls- Ready to use.

Listed below are approximate concentrations, please refer to vial labels for

exact concentrations:
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Cat. No. Standards Concentration Volume/vial
ME E-0301 Standard A 0 ng/ml 0.5 mL
ME E-0302 Standard B 1 ng/mi 0.5 ml
ME E-0303 Standard C 5 ng/ml 0.5 ml
ME E-0304 Standard D 10 ng/ml 0.5 ml
ME E-0305 Standard E 20 ng/mi 0.5 ml
ME E-0306 Standard F 50 ng/mi 0.5 ml
ME E-0307 Standard G 100 ng/mi 0.5 ml
ME E-0351 Control 1 Refer to vial labels for | 0.5 ml
expected value and
ME E-0352 Control 2 acceptable range 0.5 ml
Contents: Leptin in a protein-based buffer with a non-mercury
preservative. Prepared by spiking buffer with a defined
quantity of leptin.
Storage: Refrigerate at 2-80C
Stability: Unopened at 2-8°C until expiration date on label.
5.ME E-0313 Assay Buffer - Ready to use.
Contents: One vial containing a protein-based buffer with a non-
mercury preservative.
Volume: 20 ml/bottle
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Storage: Refrigerate at 2-80C

Stability: Unopened at 2-8°C until expiration date on label.

6.ME E-0331 Anti-Leptin Monoclonal Antibody-Coated
Break Apart Well Microplate- Ready to
use.

Contents: One 96 well (12x8) monoclonal antibody-coated microplate

in a resealable pouch with desiccant.

Storage: Refrigerate at 2-80C

Stability: 12 months or as indicated on label.

7.ME E-0341 Monoclonal Anti-Leptin-Biotin Conjugate
Contents: One bottle containing a monoclonal anti-leptin antibody

conjugated to biotin in a protein- based buffer with a non-

mercury preservative.

Volume: 10 ml/bottle

Storage: Refrigerate at 2-80C

Stability: 12 months or as indicated on label.

8. ME E-0340 Streptavidin-HRP Conjugate Concentrate
— X50

Contents: One vial containing streptavidin conjugated to horseradish

peroxidase in a protein-based buffer with a non-mercury preservative.

——
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Volume: 0.4 ml/vial

Storage: Refrigerate at 2-80C

Stability: Unopened at 2-8°C until expiration date on label.
Preparation: Dilute 1:50 in assay buffer before use (eg. 40 pl of

concentrate in 2 ml of assay buffer). If the whole plate is
to be used dilute 240 pul of concentrate in 12 ml of assay

buffer. Discard any that is left over.

Assay procedure

All reagents must reach room temperature before use. Standards, controls

and samples.

1. Working solutions prepared of the streptavidin-HRP - conjugate and

wash buffer.

2. Pipetted 20 pl of each standard and samples into correspondingly

labelled wells.

3. Pipetted 80 ul of the monoclonal anti-leptin-biotin conjugate into each

well.

4. Plate incubated on a plate shaker (approximately 200 rpm) for 1 hour at

room temperature.

5. The wells washed 3 times with prepared wash buffer (300 pl/well for
each wash) and tap the plate firmly against absorbent paper to ensure that

itisdry.

6. Pipetted 100 ul of prepared streptavidin-HRP - conjugate into each well.
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7. The plate incubated on a plate shaker (approximately 200 rpm) for 30

minutes at room temperature.

8. The wells washed 3 times with prepared wash buffer (300 ul/well for
each wash) and tap the plate firmly against absorbent paper to ensure that

itis dry.
9. Pipetted 100 ul of TMB substrate into each well at timed intervals.
10. Incubated on a plate shaker for 10-15 minutes at room temperature.

11. Pipetted 50 pl of stopping solution into each well at the same timed

intervals as in step 9.

12. The plate was read on a microwell plate reader at 450 nm within 20

minutes after addition of the stopping.

Calculation

All data were calculated according to a standard curve in comparison to
an optical density of treated samples to evaluate the concentration, and

expressed as (ng/ml). (Appendix 4)

2.3.4 Insulin concentration

Principle of the assay

The Insulin ELISA Kit is a solid phase enzyme-linked immunosorbent
assay (ELISA) based on the sandwich principle. The microtiter wells are
coated with a monoclonal antibody directed towards a unique antigenic site
on the insulin molecule. An aliquot of patient sample containing

endogenous Insulin is incubated in the coated well with enzyme conjugate,
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which is an anti-Insulin antibody conjugated with Biotin. After incubation

the unbound conjugate is washed off. During the second incubation step

Streptavidin Peroxidase Enzyme Complex binds to the biotin-anti-Insulin

antibody. The amount of bound HRP complex is proportional to the

concentration of Insulin in the sample. Having added the substrate solution,

the intensity of color developed is proportional to the concentration of

Insulin in the patient sample.

Reagents provided

ME E-0931 Microtiter wells

12x8 (break apart) strips, 96 wells; Wells coated with anti-Insulin antibody

(monoclonal)

Standards
Cat. no. Standard Concentration Volume/Vial
ME E-0901 Standard A (0) 0 plu/ml 3ml
ME E-0902 Standard B (1) 6.25 plU/ml 1 mi
ME E-0903 Standard C (2) 12.5 plu/mi 1ml
ME E-0904 Standard D (3) 25 plu/mi 1mi
ME E-0905 Standard E (4) 50 plu/mi 1mi
ME E-0906 Standard F (5) 100 puIU/mi 1ml
Conversion:  plU/mL x 0.0433 = ng/mL
ng/mL x23.09 =plU/mL
[ =)
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ME E-0940 Enzyme Conjugate

1 vial, 5 ml, ready to use, mouse monoclonal anti-Insulin conjugated to

biotin, contain non-mercury preservative.
ME E-0915 Enzyme Complex

1 vial, 7 ml, ready to use, Streptavidin-HRP Complex, contain non-

mercury preservative

FR E-0055 Substrate Solution

1 vial, 14 ml, ready to use, Tetramethylbenzidine (TMB).
FR E-0080 Stop Solution

1 vial, 14 ml, ready to use, contains 0.5 M H2S04.

FR E-0030 Wash Solution

1 vial, 30 ml (40X concentrated) wash solution

Reagent Preparation
Wash Solution

Deionized water added to the 40X concentrated Wash Solution. 30 mL of
concentrated wash solution was diluted with 1170 ml deionized water to a

final volume of 1200 ml.
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Assay procedure

1. Secured the desired number of Microtiter wells in the frame holder.

2. Dispensed 25 pl of each Standard and samples with new disposable tips

into appropriate wells.

3. Dispensed 25 pl Enzyme Conjugate into each well. Thoroughly mixed

for 10 seconds.
4. The plate incubated for 30 minutes at room temperature.

5. Briskly shake out the contents of the wells. Rinse the wells 3 times with
diluted Wash Solution (400 pl per well). Striked the wells sharply on

absorbent paper to remove residual droplets.
6. Added 50 ul of Enzyme Complex to each well.
7. The plate incubated for 30 minutes at room temperature.

8. Briskly shake out the contents of the wells. Rinse the wells 3 times with
diluted Wash Solution (400 pl per well). Strike the wells sharply on

absorbent paper to remove residual droplets.
9. Added 50 pl of Substrate Solution to each well.
10. The plate incubated for 15 minutes at room temperature.

11. The enzymatic reaction was stopped by adding 50 ul of Stop Solution

to each well.

12. Determining the absorbance (OD) of each well at 450 = 10 nm with a

microtiter plate reader.

13. The wells was read within 10 minutes after adding the Stop Solution.
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Calculation

All data were calculated according to a standard curve in comparison to an

optical density of treated samples to evaluate the concentration, and

expressed as (ng/ml). (Appendix 6).

Figure 2.5 Huma Reader device.

2.3.5 Determination of Glucose concentration
Test principle

The serum Glucose measured by Enzymatic reference method with
hexokinase, by using commercial Kit (COBAS INTEGRA 400 plus,
Catalogue n0.04773365001).

Hexokinase (HK) catalyzes the phosphorylation of glucose by ATP.
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Glucose + ATP HK > Glucose-6-phosphate + ADP

Glucose-6-phosphate dehydrogenase oxidizes glucose-6-phosphate in the
presence of NADP to gluconate-6-phosphate. No other carbohydrate is
oxidized. The rate of NADPH formation during the reaction is directly

proportional to the glucose concentration and is measured photometrically
at 340 nm.

-6- + * -6-P + + H*
Glucose-6-phosphate + NADP G6PDH 3 Gluconate-6-P + NADPH + H

Reagents - working solutions
R1 TRIS buffer: 100 mmol/L, pH 7.8; Mg2+: 4 mmol/L;
ATP: > 1.7 mmol/L; NADP: > 1.0 mmol/L; preservative
SR HEPES buffer: 30 mmol/L, pH 7.0; Mg2+: 4 mmol/L; HK (yeast):

> 130 pkat/L; G-6-PDH (E. coli): > 250 ukat/L; preservative

2.3.6 Determination of Cholesterol concentration
Test principle

The serum Cholesterol measured by Enzymatic, colorimetric method,
by using commercial Kit (COBAS INTEGRA 400 plus, Catalogue no.
0005168538190).
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Cholesterol esters are cleaved by the action of cholesterol esterase to yield
free cholesterol and fatty acids. Cholesterol oxidase then catalyzes the
oxidation of cholesterol to cholest-4-en-3-one and hydrogen peroxide. In
the presence of peroxidase, the hydrogen peroxide formed effects the

oxidative coupling of phenol and 4-aminoantipyrine to form a red quinone-

Imine dye.

Cholesterol esters + H,0 CE > cholesterol + RCOOH

Cholesterol + O, CHOD 5 cholest-4-en-3-one +
HZOZ

2 H,0O, + 4-AAP + phenol _POD 3 quinone-imine dye + 4
H,O

The color intensity of the dye formed is directly proportional to the
cholesterol concentration. It is determined by measuring the increase in

absorbance at 512 nm.

Reagents - working solutions

R1 PIPES buffer: 225 mmol/L, pH 6.8; Mg?: 10 mmol/L; sodium
cholate: 0.6 mmol/L; 4-aminoantipyrine: > 0.45 mmol/L; phenol: > 12.6
mmol/L; fatty alcohol polyglycol ether: 3 %; cholesterol esterase

(Pseudomonas spec.): > 25 u kat/L (> 1.5 U/mL); cholesterol oxidase (E.
coli): 2 7.5 ukat/L (> 0.45 U/mL); peroxidase (horseradish): > 12.5 u

kat/L (> 0.75 U/mL); stabilizers; preservative.
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2.3.7 Determination of Triglyceride concentration
Test principle

The serum Triglyceride measured by Enzymatic colorimetric test by
using commercial Kit (COBAS INTEGRA 400 plus, Catalog no.
0008058687190).

Triglycerides + 3 H,0O LPL Glycerol + 3 RCOOH
GK
Glycerol + ATP 5> Glycerol-3-phosphate + ADP
MG++
GPO

Glycerol-3-phosphate + O, ——— Dihydroxyacetone phosphate
+H,0,

H.0: + 4-aminophenazone + 4-chlorophenol >
peroxidase

4-(p-benzoquinone-monoimino)-phenazone + 2 H,O +
HCI

Reagents - working solutions

R1 PIPES buffer: 50 mmol/L, pH 6.8; Mg2+: 40 mmol/L; sodium
cholate: 0.20 mmol/L; ATP: > 1.4 mmol/L; 4-aminophenazone: > 0.13
mmol/L; 4-chlorophenol: 4.7 mmol/L; lipoprotein lipase (Pseudomonas

spec.): > 83 ukat/L; glycerol kinase (Bacillus stearothermophilus): > 3
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ukat/L; glycerol phosphate oxidase (E. coli): > 41 ukat/L; peroxidase

(horseradish): > 1.6 pkat/L; preservative, stabilizers

2.3.8 Determination of HDL- C concentration
Test principle

The serum HDL-Cholesterol measured by Homogeneous enzymatic
colorimetric assay, by using commercial Kit (COBAS INTEGRA 400 plus,
Catalog no. 07529031001).

Non-HDL lipoproteins such as LDL, VLDL and chylomicrons are
combined with polyanions and a detergent forming a water-soluble
complex. In this complex the enzymatic reaction of cholesterol esterase

and cholesterol oxidase towards non-HDL lipoproteins are blocked.

Finally only HDL-particles can react with cholesterol esterase and
cholesterol oxidase. The concentration of HDL-cholesterol is determined
enzymatically by cholesterol esterase and cholesterol oxidase. Cholesterol
esters are broken down quantitatively into free cholesterol and fatty acids

by cholesterol esterase.

HDL-C esters + H,O PEG-cholesterol esterase) HDL-C + RCOOH

In the presence of oxygen, cholesterol is oxidized by cholesterol oxidase

to

A4-cholestenone and hydrogen peroxide.
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HDL-cholesterol + O, PEG-cholesterol oxidas; A 4-cholestenone +

H20-

In the presence of peroxidase, the hydrogen peroxide generated reacts with
4-amino-antipyrine and EMSEa) to form a dye. The color intensity of this
dye is directly proportional to the cholesterol concentration and is

measured photometrically at 583 nm.

2 H,0O, + 4-aminoantipyrine + EMSE + H+ + H,0 peroxidase

>
colored pigment +5 H,0

a) N-ethyl-N-(3-methylphenyl)-N’-succinylethylenediamine

Reagents - working solutions

R1 TAPSO b) buffer: 62.1 mmol/L, pH 7.77; polyanion: 1.25 g/L; EMSE:
1.08 mmol/L; ascorbate oxidase (cucurbita): > 50 pkat/L; peroxidase

(horseradish): > 166.7 pkat/L; detergent; BSA: 2.0 g/L; preservative

SR Bis-Tris ¢) buffer: 20.1 mmol/L, pH 6.70; cholesterol esterase
(microorganism): > 7.5 pkat/L; cholesterol oxidase (recombinant E. coli):
> 7.17 pkat/L; cholesterol oxidase (microorganism): > 76.7 pkat/L;
peroxidase (horseradish): > 333 ukat/L; 4-amino-antipyrine: 1.48 mmol/L;
BSA: 3.0 ¢g/L; detergents; preservative.

b) 2-Hydroxy-N-tris(hydroxymethyl)methyl-3-aminopropanesulfonic acid

¢) Bis(2-hydroxyethyl)iminotris(hydroxymethyl)methane
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2.3.9 Determination of LDL-C concentration
Test principle

The serum LDL-Cholesterol measured by Homogeneous enzymatic
colorimetric assay, by using commercial Kit (COBAS INTEGRA 400 plus,
Catalog no. 0107005717190). Cholesterol esters and free cholesterol in
LDL are measured on the basis of a cholesterol enzymatic method using
cholesterol esterase and cholesterol oxidase in the presence of surfactants
which selectively solubilize only LDL. The enzyme reacts to the
lipoproteins other than LDL are inhibited by surfactants and a sugar
compound. Cholesterol in HDL, VLDL and chylomicron is not

determined.

Detergent
LDL -cholesterol esters + H,O

cholesterol
esterase

cholesterol + free fatty acids (selective micellary

solubilization)

Cholesterol esters are broken down quantitatively into free cholesterol and

fatty acids by cholesterol esterase.

LDL-cholesterol + O, cholesterol oxidase A 4-cholestenone +

>
H.0;

59

——
| —



Chapter two Materials and methods

In the presence of oxygen, cholesterol is oxidized by cholesterol oxidase

to A 4-cholestenone and hydrogen peroxide.

2 H,0, + 4-aminoantipyrine + EMSE 5 + H,0 + H* peroxidase

red purple pigment +
5H,0

a) N-ethyl-N-(3-methylphenyl)-N-succinylethylenediamine

In the presence of peroxidase, the hydrogen peroxide generated reacts
with 4-aminoantipyrine and EMSE to form a red purple dye. The color

intensity of this dye is directly proportional to the cholesterol concentration

and is measured photometrically at (583/659 nm).
Reagents - working solutions

R1 Bis-tris b) buffer: 20.1 mmol/L, pH 7.0; 4-aminoantipyrine: 0.98
mmol/L; ascorbate oxidase (AOD, Acremonium spec.): > 66.7 u kat/L;
peroxidase (recombinant from Basidiomycetes): > 166.7 u kat/L; BSA: 4.0

g/L; preservative

SR MOPS c¢) buffer: 20.1 mmol/L, pH 7.0; EMSE: 2.16 mmol/L;

cholesterol esterase (Pseudomonas spec.): > 33.3 pu kat/L; cholesterol
oxidase (recombinant from E. coli) : > 31.7 uKkat/L; peroxidase
(recombinant from Basidiomycetes): > 333.3 u kat/L; BSA: 4.0 g¢/L;

detergents; preservative
b) bis(2-hydroxyethyl)-amino-tris- (hydroxymethyl) -methane

¢) 3-morpholinopropane-1-sulfonic acid
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2.3.10 Determination of VLDL concentration

To determine the concentrations of VLDL, it was calculated by dividing

the concentrations of T.G by five.

-

Figure 2.6 Cobas integra 400 plus device.

2.4 Statical analysis

The data were statistically analyzed using SSPS software and the
significance of the observed differences, associations, or calculations was
determined at p-value <0.05. Chi? statistical test was used to investigate the
significance of associations, Kruskal-Wallis and Mann-Whitney tests were
used for differences between the groups of non-parametric data, and

Spearman's test to examine nonparametric correlations.
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3. Results

3.1 Distribution of samples population

As shown in table 3.1, the results were appeared no significant differences

between the three groups according to age group.

Table (3.1) Distribution between control, obese and diabetic groups

according to age group

Category
Group | | Group Il | Group 11
P P P Total P-value
Lean Obesity | Diabetic
10 10 8 28
25-35
33.3% | 33.3% 28.6% 31.8%
10 10 10 30 0.99
Age group | 36-45
33.3% | 33.3% 35.7% 34.1% NS
10 10 10 30
46-55
33.3% | 33.3% 35.7% 34.1%
30 30 28 88
Total
100.0% | 100.0% | 100.0% | 100.0%

NS; not significant
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3.2 Biochemical results

The results were revealed a significant increase of visfatin hormone
(p=0.003) in diabetic and obese group than control group. Moreover, the
study appeared that leptin was highly significant increase in diabetic group
(p=0.0001) in comparison with obese and control group. On the other hand,

no significant differences of adiponectin and insulin levels between all

groups (p=0.398, p=0.126) respectively (Table 3.2).

Table (3.2) Comparison between different groups according to hormones

(visfatin, adiponectin, leptin and insulin) regardless age group.

Group | Group Il Group I
Variables Lean Obese healthy Obese diabetic | P-value
n=30 n=30 n=28
Mean | Median | Mean | Median| Mean | Median
+SD +SD + SD
Visfatin 6.083+ | 5950 |8.797+9.| 7.050 |7.754+2.| 8.400 | 0.003*
(ng/ml) 1.7046 4173 4479
Adiponectin | 56.047+ | 54350 | 54.603+ | 54.450 | 53.911* | 51.600 | 0.398
(ng/ml) 10.1805 8.179 12.5575 NS
Leptin 8.080 + 4.350 46.327+ | 42.450 | 115.700 | 118.000 | 0.0001*
(ng/ml) 8.864 23.22 +30.210
Insulin 14.897+ | 13.400 | 18.003+ | 15.050 | 20.550+ | 14.400 | 0.126
(WIU/ml) 5.1885 10.120 13.9523 NS

* Significant; P-value <0.05

——

NS; not significant
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As shows in table 3.3, that BMI and WHR were highly significant increase

(p=0.000) in obese than control group. However, the results appeared that

T.C, LDL, T.G and VLDL had significant increase in obese group than

control (p=0.010, p=0.002, p=0.017 and p=0.016) respectively. Moreover,

significant decrease of HDL in obese than control group (p=0.012). While,

there were no significant differences of glucose concentrations (p=0.929)

between two groups.

Table (3.3) Comparison between group | and group Il regarding BMI,

WHR, glucose and lipid profile regardless age group.

Group | Group Il
Variables Lean Obese healthy P-value
n=30 n=30
Mean Median Mean | Median
+SD +SD
BMI 23.380+ | 24.050 34.140+ | 33.200 0.000*
(kg/m2) 1.6658 3.1399
WHR 0.7857 + | 0.8000 0.8663+ | 0.8850 0.000*
0.0606 0.07761
Glucose 93.963 + 92.800 95.617+ 93.550 0.929
(mmol/l) 6.2184 11.8287 NS
Total cholesterol | 180.063+ | 182.000 | 206.202+ | 204.150 0.010*
(mmol/l) 31.7482 35.7653
Triglycerides 82.157+ 78.800 | 107.493+ | 88.700 0.017*
(mmol/l) 37.2205 50.3963
HDL-C 48.210+ | 48.050 | 41.580+ | 40.750 0.012*
(mmol/l) 8.8651 10.4861
LDL-C 92.967+ 95.450 | 115.647+ | 120.100 0.002*
(mmol/l) 23.5520 27.0835
VLDL 16.433+ 15.750 21.493+ | 17.700 0.016*
(mmol/l) 7.4358 10.0788

* Significant; P-value <0.05

NS; not significant
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In table 3.4 visfatin level had significant increase in obese group than
control (p=0.011). Furthermore, the data was appeared that leptin had
highly significant increase (p=0.000) in obese than control group. In
contrast, there were no significant differences of adiponectin (p=0.647) and

insulin (p=0.160) between two groups.

Table (3.4) Comparison between group | and group Il according to

hormones (visfatin, adiponectin, leptin and insulin) regardless age group.

Group | Group 11
Variables Lean Obese healthy P-value
n=30 n=30
Mean | Median | Mean | Median
+SD +SD
Visfatin 6.083+ | 5.950 8.797+ | 7.050 0.011*
(ng/ml) 1.7046 9.4173
Adiponectin 56.047+ | 54.350 | 54.603% | 54.450 0.647
(ng/ml) 10.180 8.1799 NS
Leptin 8.080+ 4350 | 46.327+ | 42.450 0.000*
(ng/ml) 8.8648 23.2231
Insulin 14.897+ | 13.400 | 18.003+ | 15.050 0.160
(uIU/ml) 5.1885 10.1209 NS

* Significant; P-value <0.05 NS; not significant

According to age group in table 3.5 between obese and control group, the
result revealed that although of presence of simple differences in the mean
of (BMI, WHR, glucose, HDL-C, LDL-C, T.G and VLDL), statistically
there were no significant differences among age groups. However,
significant increase of T.C was notice between age group (p=0.015).
Furthermore, table 3.6 referred that visfatin, adiponectin, leptin and insulin

had no significant effect among age group.
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Table (3.5) Comparison between group | and group Il regarding BMI, WHR, glucose and lipid profile according to

age group.
Group | Group 11
Variables Lean Obese healthy P-
n=30 n=30 value
25-35 36-45 46-55 25-35 36-45 46-55
N=10 N=10 N=10 N=10 N=10 N=10
Mean | Median | Mean | Median Mean | Median Mean Median | Mean | Median Mean | Median
+SD +SD +SD +SD +SD +SD
BMI 22.850+ | 22.950 | 22.940+ | 24.450 | 24.350+ | 24.500 | 34.490+ | 32.600 | 33.040% | 32.250 | 34.890+ | 33.850 | 0.369
(kg/m?) 1.0783 2.4568 0.4116 4.1725 2.4432 2.5066 NS
WHR 0.7650+ | 0.7850 | 0.7880+ | 0.7900 | 0.8040+ | 0.8000 | 0.8590+ | 0.8750 | 0.8430+ | 0.8900 | 0.8970+ | 0.9000 | 0.215
0.06115 0.0502 0.0686 0.06657 0.09604 0.06360 NS
Glucose 88.980+ | 90.500 | 96.520+ | 97.000 | 96.390+ | 96.450 | 94.930+ | 97.900 | 100.18+ | 93.550 | 91.740+ | 92.100 | 0.439
(mmol/1) 5.4377 5.6202 4.6953 8.8447 17.3591 5.5604 NS
Total 171.56+ | 165.70 | 192.12+ | 190.25 | 176.51+ | 180.150 | 180.83+ | 173.500 | 209.78+ | 204.150 | 227.99+ | 225.900 | 0.015*
cholesterol | 27.0745 18.8206 43.6429 30.9140 204.150 27.0198
(mmaol/l)

Triglycerides | 76.960+ | 72.500 | 92.420+ | 79.750 | 77.090+ | 60.500 | 101.40+ | 90.950 | 102.73+ | 87.150 | 118.35+ | 84.850 | 0.889
(mmol/1) 29.3584 41.5618 41.2199 36.8497 52.6846 62.0707 NS
HDL-C 44.020+ | 44.950 | 46.900+ | 50.050 | 53.710+ | 52.800 | 36.220+ | 35.800 | 42.170+ | 41.200 | 46.350+ | 46.050 | 0.072
(mmol/1) 49130 10.5622 7.9065 6.4197 13.1517 9.0852 NS
LDL-C 90.360+ | 89.150 | 100.90+ | 101.150 | 87.550+ | 84.250 | 102.650+ | 100.000 | 116.27+ | 121.600 | 128.02+ | 128.200 | 0.111
(mmol/1) 21.2651 14.3605 31.8943 28.0701 26.7856 22.3591 NS
VLDL 15.390+ | 14.500 | 18.480% | 15.950 | 15.430+ | 12.100 | 20.270+ | 18.150 | 20.530+ | 17.400 | 23.680% | 17.000 | 0.889
(mmol/l) 5.8603 8.3110 8.2317 7.3627 10.5398 12.4051 NS

* Significant; P-value <0.05

NS; not significant
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Table (3.6) Comparison between group | and group Il regarding hormones (visfatin, adiponectin, leptin and insulin)
according to age group.

Group | Group Il
Variables Lean Obese healthy P-
n=30 n=30 value
25-35 36-45 46-55 25-35 36-45 46-55
N=10 N=10 N=10 N=10 N=10 N=10
Mean | Median | Mean | Median| Mean | Median| Mean | Median| Mean | Median | Mean | Median
+SD +SD +SD +SD +SD +SD
Visfatin 6.430+ | 5.900 | 5.730+ | 5.400 | 6.090+ | 6.300 |11.970+| 6.800 | 7.090+ | 7.000 | 7.330+ | 7.500 | 0.932
(ng/ml) 1.9213 1.9551 1.2556 16.0411 2.8211 1.9166 NS
Adiponectin | 58.030+ | 56.450 | 54.850+ | 52.800 | 55.260+ | 53.600 | 54.980+ | 55.250 | 53.440+ | 54.050 | 55.390+ | 54.850 | 0.848
(ng/ml) 9.8102 9.6661 11.7318 7.4775 6.4298 10.7703 NS
Leptin 5.430+ | 3.500 | 7.880+ | 5.400 | 10.930+ | 4.400 |52.960+ | 52.350 | 48.110+ | 44.700 | 37.910+ | 38.150 | 0.318
(ng/ml) 6.2638 6.6325 12.3742 27.6467 24.3524 15.7880 NS
Insulin 15.130+ | 12.600 | 14.940+ | 11.900 | 14.620+ | 13.400 | 15.650+ | 15.800 | 21.770+ | 15.150 | 16.590+ | 13.800 | 0.503
(uIU/ml) 5.7856 6.9870 2.0746 3.9059 14.4450 9.0561 NS

* Significant; P-value <0.05

NS; not significant
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Table 3.7 was recorded that BMI, WHR, glucose, T.G and VLDL had
higher significant increase (p=0.000) in diabetic group than control.
However, the level of T.C (p=0.036) and LDL (p=0.016) had significantly

increase in diabetic than control. In addition, HDL concentration had

significant decrease in diabetic group than control (p=0.001).

Table (3.7) Comparison between group | and group Il regarding BMI,

WHR, glucose and lipid profile regardless age group.

Group | Group 111
Variables Lean Obese diabetic P-value
n=30 n=28
Mean Median Mean Median
+ SD + SD
BMI 23.38 + 24.050 35.104+ 33.350 0.000*
(kg/mZ) 1.6658 4.3485
WHR 0.7857+ 0.8000 0.9639+ 0.9500 0.000*
0.0606 0.08478
Glucose 93.963+ 92.800 201.075+ 164.300 0.000*
(mmol/l) 6.2184 118.07
Total cholesterol 180.063+ 182.000 208.032+ 201.000 0.036*
(mmol/l) 31.748 49.467
Triglycerides 82.157+ 78.800 172.614+ 149.500 0.000*
(mmol/l) 37.2205 69.189
HDL-C 48.210+ 48.050 39.615+ 38.200 0.001*
(mmol/l) 8.8651 10.5173
LDL-C 92.967+ 95.450 111.046+ 112.150 0.016*
(mmol/l) 23.552 28.583
VLDL 16.433+ 15.750 34.521+ 29.900 0.000*
(mmol/) 7.4358 13.8346

* Significant; P-value <0.05

NS; not significant

The study results as illustrated in table 3.8, that visfatin (p=0.002) was

significantly increase in diabetic than control. Furthermore, the leptin level
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was high significant increase (p=0.000) in diabetic group than control. On
other hand, adiponectin (p=0.243) and insulin (p=0.050) were showed no

significant difference between two groups.

Table (3.8) Comparison between group | and group Il according to

hormones (visfatin, adiponectin, leptin and insulin) regardless age group.

Group | Group II
Variables Lean Obese diabetic P-value
n=30 n=28
Mean Median Mean Median
+ SD + SD
Visfatin 6.083 + 5.950 7.754+ 8.400 0.002*
(ng/ml) 1.7046 2.4479
Adiponectin 56.047+ 54.350 | 53.911+ | 51.600 0.243
(ng/ml) 10.1805 12.5575 NS
Leptin 8.080 + 4350 | 115.700+ | 118.000 0.000*
(ng/ml) 8.864 30.210
Insulin 14.897+ 13.400 | 20.550+ | 14.400 0.050
(MIU/ml) 5.1885 13.9523 NS
* Significant; P-value <0.05 NS; not significant

However, when comparing between group | and group Ill based on age
group (table 3.9), the data detected that in spite of existence whether little
of decrease or increase in the mean of (BMI, WHR, glucose, T.C, HDL-C,
LDL-C, T.G and VLDL), statistically there are no significant variation

among age groups.

Moreover, table 3.10 was referred that visfatin, adiponectin and insulin had
no significant differences between age group. Whereas, significant
increase was recorded of the levels of leptin among all age group
(p=0.043).
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Table (3.9) Comparison between group | and group 11l regarding BMI, WHR, glucose and lipid profile according to age
group.

Group | Group 11
Variables Lean Obese diabetic P-
n=30 n=28 value
25-35 36-45 46-55 25-35 36-45 46-55
N=10 N=10 N=10 N=8 N=10 N=10
Mean | Median | Mean | Median | Mean | Median Mean Median | Mean Median Mean Median
£3D +SD £SD +SD +SD +SD
BMI 22.850+ | 22.950 | 22.940% | 24.450 | 24.350+ | 24.500 | 35.063+ | 35.200 | 34.830+ | 33.350 | 35.410+ | 32.800 | 0.946
(kg/m?) 1.0783 24568 0.4116 2.8339 45765 5.4173 NS
WHR 0.7650+ | 0.7850 | 0.7880+ | 0.7900 | 0.8040+ | 0.8000 | 0.9225+ | 0.9250 | 0.9890+ | 0.9750 | 0.9720+ | 0.9950 | 0.263
0.06115 0.0502 0.0686 0.03991 0.08888 0.9950 NS
Glucose 88.980+ | 90.500 | 96.520+ | 97.000 | 96.390+ | 96.450 | 192.638+ | 205.950 | 166.840+ | 147.600 | 242.06+ | 172.050 | 0.635
(mmol/) 5.4377 5.6202 4.6953 85.2727 78.6351 163.568 NS
Total 17156+ | 165.70 | 192.12+ | 190.25 | 176.51+ | 180.150 | 198.275+ | 187.850 | 187.340+ | 194.500 | 236.53+ | 226.750 | 0.082
cholesterol | 270745 18.8206 43.6429 47.3394 20.5755 60.9266 NS
(mmol/l)

Triglycerides | 76.960+ | 72.500 | 92.420x [ 79.750 | 77.090+ | 60.500 | 159.388+ | 141.100 | 183.880% | 214.400 | 171.930+ | 149.500 | 0.907
(mmol/) 29.3584 41.5618 41.2199 78.2634 64.5418 71.6569 NS
HDL-C 44.020+ | 44.950 | 46.900+ | 50.050 | 53.710+ | 52.800 | 42.954+ | 39.850 | 37.180+ | 36.800 | 39.380+ | 37.150 | 0.581
(mmol/l) 4.9130 105622 7.9065 13.0282 9.5409 9.6039 NS
LDL-C 90.360+ | 89.150 | 100.90+ | 101.150 | 87.550+ | 84.250 | 102.788+ | 107.550 | 103.150+ | 98.150 | 125.550+ | 127.800 | 0.222
(mmol/l) 21.2651 14.3605 31.8943 32.8222 18.7986 29.9340 NS
VLDL 15.390+ | 14500 | 18.480+ | 15.950 | 15.430+ | 12.100 | 31.888+ | 28.250 | 36.770+ | 42.900 | 34.380+ | 29.900 | 0.907
(mmol/l) 5.8603 8.3110 8.2317 15.6548 12.9087 14.3225 NS

* Significant; P-value <0.05 NS: not significant
g g
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Table (3.10) Comparison between group | and group Il regarding hormones (visfatin, adiponectin, leptin and insulin)
according to age group.

Group | Group 11
Variables Lean Obese diabetic P-
n=30 n=28 value
25-35 36-45 46-55 25-35 36-45 46-55
N=10 N=10 N=10 N=8 N=10 N=10
Mean | Median| Mean | Median | Mean | Median Mean Median | Mean Median Mean | Median
+ SD + SD + SD +SD +SD +SD
Visfatin 6.430+ | 5.900 | 5.730+ | 5.400 | 6.090+ | 6.300 8.613+ 9.100 7.190+ 7.200 | 7.630+ | 7.800 | 0.196
(ng/ml) 1.9213 1.9551 1.2556 3.2202 2.5427 1.5557 NS
Adiponectin | 58.030+ | 56.450 | 54.850+ | 52.800 | 55.260+ | 53.600 | 58.550+ | 49.950 | 51.090+ | 51.600 |53.020+ | 51.650 | 0.911
(ng/ml) 9.8102 9.6661 11.7318 18.9382 4.8748 11.8954 NS
Leptin 5430+ | 3.500 | 7.880+ | 5.400 | 10.930+ | 4.400 | 125.113+ | 120.500 | 127.790+ | 125.400 | 96.080+ | 92.300 | 0.043*
(ng/ml) 6.2638 6.6325 12.3742 28.4334 17.7557 33.5425
Insulin 15.130+ | 12.600 | 14.940+ | 11.900 | 14.620+ | 13.400 | 27.263+ | 16.550 | 16.400+ | 13.300 | 19.330+ | 14.450 | 0.331
(MIU/ml) 5.7856 6.9870 2.0746 22.0625 5.7289 10.5711 NS

* Significant; P-value <0.05

NS; not significant
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The statical analysis in table 3.11 indicated that BMI (p=0.597), HDL
(p=0.418), T.C (p=0.821) and LDL (p=0.586) had no significant

differences between two group. Conversely, WHR, glucose, T.G and

VLDL shown significantly higher increase in diabetic group than control

(p=0.000).

Table (3.11) Comparison between group Il and group Il regarding BMI,

WHR, glucose and lipid profile regardless age group.

Group 11 Group 111
Variables Obese healthy Obese diabetic P-value
n=30 n=28
Mean Median Mean Median
+SD +SD
BMI 34.140+ | 33.200 | 35.104+ 33.350 0.597
(kg/m?) 3.1399 4.3485 NS
WHR 0.8663+ | 0.8850 | 0.9639+ 0.9500 0.000*
0.07761 0.08478
Glucose 95.617+ | 93.550 |201.075+| 164.300 0.000*
(mmol/l) 11.8287 118.07
Total cholesterol | 206.202+ | 204.150 | 208.032+ | 201.000 0.821
(mmol/l) 35.7653 49.467 NS
Triglycerides | 107.493+| 88.700 |172.614+| 149.500 0.000*
(mmol/l) 50.3963 69.189
HDL-C 41580+ | 40.750 | 39.615+ 38.200 0.418
(mmoll) 10.4861 10.5173 NS
LDL-C 115.647+ | 120.100 |111.046%+| 112.150 0.586
(mmoll) 27.0835 28.583 NS
VLDL 21.493+ | 17.700 | 34.521+ 29.900 0.000*
(mmol/l) 10.0788 13.8346

* Significant; P-value <0.05
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The results revealed that visfatin (p=0.262), adiponectin (p=0.263) and
insulin (p=0.549), had no significant differences between two group. On
the other hand, leptin level shown significantly higher increase in diabetic
group than control (p=0.000). (Table 3.12)

Table (3.12) Comparison between group Il and group Il according to
hormones (visfatin, adiponectin, leptin and insulin) regardless age group.

Group 1 Group I
Variables Obese healthy Obese diabetic P-value
n=30 n=28
Mean Median Mean Median
+SD +SD
Visfatin 8.797+ 7.050 7.754+ 8.400 0.262
(ng/ml) 9.4173 2.4479 NS
Adiponectin 54.603+| 54.450 | 53.911+ 51.600 0.263
(ng/ml) 8.1799 12.5575 NS
Leptin 46.327x | 42.450 |115.700+| 118.000 0.000*
(ng/ml) 23.2231 30.210
Insulin 18.003+ | 15.050 | 20.550+ 14.400 0.549
(HIU/ml) 10.1209 13.9523 NS
* Significant; P-value <0.05 NS; not significant

The table 3.13 between obese and diabetic group according to age group
shown that there were no significant variations in BMI, HDL and LDL
(p=0.706), (p=0.271) and (p=0.150) respectively. In contrast, significant
differences were observed in WHR (p=0.004), glucose (p=0.0001), T.C
(p=0.025), T.G (p=0.011) and VLDL (p=0.012) between age group.

Moreover, the results in table 3.14 shown there were no significant
differences in visfatin, adiponectin and insulin (p=0.483), (p=0.861),
(p=0.631) respectively. Except leptin level was revealed highly significant
differences between age group (p=0.0001).
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Table (3.13) Comparison between group 11 and group 111 regarding BMI, WHR, glucose and lipid profile according to age

group.
Group Il Group 11
Variables Obese healthy n=30 Obese diabetic P-
n=28 value
25-35 36-45 46-55 25-35 36-45 46-55
N=10 N=10 N=10 N=8 N=10 N=10
Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median
+SD +SD + SD +SD +SD +SD
BMI 34.490+ | 32600 | 33.040+ | 32.250 | 34.890+ | 33.850 | 35.063+ | 35200 | 34.830+ | 33.350 | 35.410+ | 32.800 | 0.706
(kg/m?) 41725 2.4432 2.5066 2.8339 45765 5.4173 NS
WHR 0.8590+ | 0.8750 | 0.8430+ | 0.8900 | 0.8970+ | 0.9000 | 0.9225+ | 0.9250 | 0.9890+ | 0.9750 | 0.9720+ | 0.9950 | 0.004*
0.06657 0.09604 0.06360 0.03991 0.08888 0.9950
Glucose 94.930+ | 97.900 | 100.18+ | 93.550 | 91.740+ | 92.100 | 192.638+ | 205.950 | 166.840+ | 147.600 | 242.06+ | 172.050 | 0.0001*
(mmol/l) 8.8447 17.3591 5.5604 85.2727 78.6351 163.568
Total 180.83+ | 173.500 | 209.78% | 204.150 | 227.99+ | 225.900 | 198.275+ | 187.850 | 187.340+ | 194.500 | 236.53+ | 226.750 | 0.025*
cholesterol | 309140 204.150 27.0198 47.3394 20.5755 60.9266
(mmol/l)
Triglycerides | 101.40+ | 90.950 | 102.73+ | 87.150 | 118.35+ | 84.850 | 159.388+ | 141.100 | 183.880+ | 214.400 | 171.930+ | 149.500 | 0.011*
(mmol/l) 36.8497 52.6846 62.0707 78.2634 64.5418 71.6569
HDL-C 36.220+ | 35.800 | 42170+ | 41.200 | 46.350+ | 46.050 | 42,954+ | 39.850 | 37.180+ | 36.800 | 39.380+ | 37.150 | 0.271
(mmol/l) 6.4197 13.1517 9.0852 13.0282 9.5409 9.6039 NS
LDL-C 102.650+ | 100.000 | 116.27+ | 121.600 | 128.02+ | 128.200 | 102.788+ | 107.550 | 103.150+ | 98.150 | 125.550+ | 127.800 | 0.150
(mmol/l) 28.0701 26.7856 22.3591 32.8222 18.7986 29.9340 NS
VLDL 20.270+ | 18.150 | 20530+ | 17.400 | 23.680+ | 17.000 | 31.888+ | 28.250 | 36.770+ | 42.900 | 34.380+ | 29.900 | 0.012*
(mmol/l) 7.3627 10.5398 12.4051 15.6548 12.9087 14.3225
* Significant; P-value <0.05 NS; not significant
( ]
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Table (3.14) Comparison between group Il and group Il regarding hormones (visfatin, adiponectin, leptin and insulin)

according age group.

Group Il Group 11
Variables Obese healthy n=30 Obese diabetic P-
n=28 value
25-35 36-45 46-55 25-35 36-45 46-55
N=10 N=10 N=10 N=8 N=10 N=10
Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median
+SD +SD +SD +SD +SD +SD
Visfatin 11.970+ | 6.800 | 7.090+ | 7.000 | 7.330+ | 7500 | 8.613+ | 9.100 | 7.190+ | 7.200 | 7.630+ | 7.800 | 0.483
(ng/ml) 16.0411 28211 1.9166 3.2202 2.5427 1.5557 NS
Adiponectin | 54980+ | 55.250 | 53.440+ | 54.050 | 55.390+ | 54.850 | 58550+ | 49.950 | 51.090+ | 51.600 | 53.020+ | 51.650 | 0.861
(ng/ml) TATTS 6.4298 10.7703 18.9382 4.8748 11.8954 NS
Leptin 52960+ | 52350 | 48.110+ | 44.700 | 37.910+ | 38.150 | 125.113+ | 120.500 | 127.790+ | 125.400 | 96.080+ | 92.300 | 0.0001*
(ng/ml) 21.6467 24.3524 15.7880 28.4334 17.7557 33.5425
Insulin 15.650+ | 15.800 | 21.770+ | 15150 | 16590+ | 13.800 | 27.263+ | 16.550 | 16.400+ | 13.300 | 19.330+ | 14.450 | 0.631
(uIU/ml) 3.9059 14.4450 9.0561 22.0625 5.7289 10.5711 NS
* Significant; P-value <0.05 NS; not significant
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3.3 Correlation between different parameters

In the present study, no correlation between visfatin and other parameters.
However, there were negative correlation between glucose and BMI (r=-
0.395, p=0.4). Conversely, positive correlation was observed between
LDL-C and T.C (r=0.884, p=0.0001) in diabetic group (Appendix 6).

On the other hand, in obese group there were positive correlation between
visfatin and BMI (r=0.404, p=0.03), and no correlation was showed
between visfatin and other parameters. Moreover, a positive correlation
was found between LDL-C and T.C (r=0.948, p=0.0001). In contrast, the
data were showed a negative correlation between HDL-C and T.G (r=-
0.567, p=0.001). Additionally, a negative correlation between VLDL and
HDL-C (r=-0.567, p=0.001) was observed (Appendix 7).
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4. Discussion

One of the most frequent medical disorders is obesity. Obesity is
characterized by low-grade inflammatory responses and increased
oxidative stress (Wnuk et al.,2020). Obesity has developed into a
hazardous condition that involves a variety of interventions, treatments,
and preventions. Adipokines are small polypeptide growth factors released
primarily by white and brown adipose tissue adipocytes such as visfatin,

adiponectin, leptin and resistin (Gui et al.,2017).

Furthermore, adipokines are hormones that can influence a variety of
physiological and pathological processes, particularly those linked to
immune and inflammatory activities. Skeletal muscle, kidney, pancreas
and immune systems, can all benefit from adipokines. Adipokines'
extensive impacts may explain (at least in some part) the systemic issues

that are commonly linked with obesity (Saeidiet al., 2021).

As far as the authors are aware, this is the first study that aimed to
evaluate the relationship between visfatin and obesity in basranwomen. It
also aimed to evaluate the relation between visfatin, adiponectin, leptin and

insulin.

4.1 Hormones

Theresults of thisstudy have shown that there was a significant increase
in visfatin in diabetic and obese group in comparison with control group.
Several studies agreed with this study results, its clarified that obesity
causes increase the release of visfatin from adipocytes. Mabrouk was found
significantly higher levels of visfatin in obese diabetics patients compared

to healthy normal weight group and no differences between obese and
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diabeticgroup (Mabrouketal.,2013). Similarity, no differences of visfatin

level among obese and diabetic group (Kaminskaet al., 2010).

Moreover, another experimental study was showed that serum visfatin
concentration was significantly raised in obese and diabetic mice than
control (Nazet al.,2017).

Alnowihietal., (2020) and Berndtet al., (2005) were recorded that the
obese women showed significantly higher visfatin than lean women.
Furthermore, another study illustrated that serum level of visfatin was
significantly higher in obese women when compared to controls
(Zahorska-Markiewicz et al,2007; de Luis et al.,2008; Kaminska et
al.,2010). Haider etal., (2006) and Garcia-Fuentesetal., (2007) also found
significantly higher visfatin levels in patients with morbid obesity in

comparisonwith lean individuals.

Previously published report was appeared that plasma visfatin was
increased in patients with diabitic than control group. The elevated in
visfatin level in individuals with DM might indicate impaired visfatin
signalling in target tissues, biosynthetic dysregulation, or a response to
hyperglycemia or hyperinsulinemia in a diabetic condition (Chen et
al.,2006; Li et al.,2006; EI-Shafey et al.,2012).

Similar results were also recorded in rats, that high levels of fasting
serum visfatin was observed in diabetic rat when comparison with control
(Kanget al, 2010; Abed and Ali, 2018). Hetta et al., (2018) shown there
were significant increase in the mean of visfatin serum in diabetics group

than obese and the control group.

Moreover, another research reported that T2D patients showed a

significant high levels of serum visfatin than healthy subjects (Eid et al,
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2012; Kocot et al.,2017). This may be due to that increase in adipocytes
will result in increase in visfatin levels (Arner, 2006). In addition, high
level of visfatin was showed in T2D group than control, and the lowest
level of visfatin was recorded in T1D group (Abed and Ali, 2018).

The hypothesis that this resulted from a compensatory mechanism
developed in response to impaired insulin action, which confirms insulin
mimetic effect of visfatin. This theory seems to be confirmed by other
studies, which demonstrated that plasma visfatin concentration was
dependenton the degree of insulin resistance. However, it should be noted
that the relationship between serum visfatin level and insulin resistance

remains unclear and studies revealed conflicting results (Shaker et
al.,2011; Chenget al.,2011; Picuet al., 2017).

In contrast, several studies demonstrated that obese subjects had
significant lower visfatin levels compared to subjects with normal body
weight (Pagano et al.,2006; Jian et al.,2006). Another research was
reported no significant differences of visfatin concentration between obese
and lean subjects (Hofsg et al.,2009).

Thereasons of these differences are not clear yet, however it may be caused

by some factors:
1. Ethnicdiversity can influence visfatin levels and sensitivity.

2. Because the inclusion criteria for the various research differed,
confounding factors like age, T2DM duration, medication therapy, and
lifestyle may influence visfatin concentrations and other features of

relevance, obscuring the results (Jian et al.,2006).
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Ontheother hand, in spite of the study results were showed presence of
simple decrease or increase of adiponectin level between obese, diabetic
and control subjects, statistically there were no significant differences
between all groups. Many studies revealed similar results, since, no
significant differences were observed between obese healthy and obese

diabeticsubjects in the level of adiponectin (Vasilescu etal.,2011).

Furthermore, a study was reported that adiponectin concentration was
similar in both obese and control subjects (Martinez Larrad et al.,2016).
Moreover, no significant differences had shown in the level of adip onectin
between obese and diabetic group.The majority of adiponectin release is
found in subcutaneous adiposetissue. This finding might be explained by
the fact that adiponectin reduces obesity by increasing energy expenditure
and impairing adipocyte differentiation (Ayman et al.,2019). Another
possible cause to obesity related declines in adiponectin may be

dysfunctional of subcutaneous adipose tissue (Meyer et al., 2013).

Other studies were noticed that adiponectin level was decreased in
diabetic group in compared to obese and control (Chen et al.,2006;
Susilowati et al.,2016; Kocot et al.,2017). In addition, obese individual
showed lower concentration of adiponectin in compared with lean persons
(Larsenet al.,2019).

Other workers were observed that the level of adiponectinwas lower in
obese diabetic rats and increased after weight loss after gastric sleeve
surgery (Stoica et al., 2021). Moreover, (Gariballa et al., 2019) was

observed decreased of total adiponectin level in obese group than control.

'

81

——



Chapter four Discussion

Furthermore, the data of this study was found significantly highly increase
in leptin level in diabetic group than obese and control. Several studies
agreement with thisstudy result, Hofsgetal. (2009) found that the level of
leptin consistently higher in obese subjects than lean group (Larsen et
al.,2019). Furthermore, higher leptin concentration was found in diabetes
obese subjects mor than healthy group (Kocot et al.,2017; Adami et al.,
2017). Das was reported significantly increased leptin concentration in

T2D patients comparedto healthy controls (Das et al.,2013).

Liu et al., (2020) was demonstrated that there was significant increase
in the level of leptin concentration in obese patients with newly diagnosed
T2D in comparisonto patients with newly diagnosed T2D who had normal
BMIand control group. Similarly, previous study was noticed significantly

higher leptin level in diabetes obese subjects than non-diabetic group

(Esteghamatietal.,2011).

Conversely, Rajkovi¢ had shown no differences of leptin between
diabetics and healthy group (Rajkovic et al.,2014). Vasilescu was reported
no differences of leptin level between overweight diabetics and overweight
healthy controls. The same observations were notice in obese subjects

when compared to control group (Vasilescu et al.,2011).

Although thisadipokine has been known for many years, its rolesin the
pathophysiology of DM remain controversial (Lee et al.,2019). The
findings of previous studies have suggested that leptin may represent a
predictor of obesity and T2D (Ghadge and Khaire, 2019). However, the
relationship between serum leptin level and many other clinical indicators
in individualswith T2D is still a matter of discussion (Liu et al., 2020). In
addition, comparisons of leptin concentrations between non-obese patients

with diabetes and healthy controls have yielded inconsistent results
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perhaps due to differences in the methods used for the selection of study

participants (Vasilescu and lonescu-Tirgoviste,2011; Das et al.,2013).

In addition, although of the statistical analysis of present study had
shown nosignificant differences in insulin level between all group, the data
was recorded elevated in mean of insulin in diabetic and obese more than
controlgroup (20.550, 18.003 and 14.897) respectively. This perhaps due
to the fact that the type of diabetes was not determined by authors when

the participants samples were collected.

This fact has been proven in several studies. Since, the results referred
that insulin concentration had significant increase in T2D than T1D and
control group (Abed and Ali, 2018; Barbosa-da-Silva et al., 2014). These
elevated insulin levels may be due to increased insulin resistance due to
insulin over secretion to overcome the tissue resistance (Schultz et al,
2013). Moreover, inthe T1D group the insulin levels were the lowest when
compared to the T2D and control group, these findings due to that alloxan

treated rats undergone destruction of pancreatic -cells (Udia et al, 2016).

Furthermore, it was conducted that no significant difference was
observed of insulin level between obese and obese diabetic group
(Mabrouk et al.,2013).

4.2 BMI, WHR, glucose and lipid profile

Nevertheless, the results of this study were appeared a significant
increase in the anthropometric measurements (BMI and WHR) in obese
and diabetic group than control. In addition, fasting glucose, T.C, LDL,
T.G and VLDL were highly significant increase in diabetic and obese
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group in comparisonwith control group. Additionally, the results revealed

a significant decrease of HDL in obese and diabetic group than control.

Many previously studies revealed similar results. BMI and WHR had
significant increase in obese subjects and obese diabetics in compared with
control group, thelevels of T.C, T.G and LDL-C were significant increase
in diabeticand obese group than control while HDL-C degrease in diabetic

and obese than control group (Ayman etal.,2019).

Alnowihietal., (2020) and Berndtetal., (2005) were recorded that those
obese women showed significantly higher lipid profile than lean women.
In contrast, obese women had significant lower HDL-C than lean women.
Moreover, HDL shown significant decrease in obese group than control
(Zahorska-Markiewicz et al,2007).

Moreover, (Baltaci et al., 2016) was conducted that the variables BMI,
WHR, T.C, LDL-C, T.G) were significant increase in obese group in
comparison with control. Conversely, HDL-C level was significantly

decrease in obese subjects than lean group.

Furthermore, previous study on obese children was revealed that BMI,
T.C, LDL-C, T.G) were significantly higher in obese group than control,
HDL-C level was significantly decrease in obese subjects than normal

weight group (Liet al., 2013).

In addition, the results of this study were showed there no significant
differences between obese and obese diabetic subjects for T.C,HDL-C and

LDL-C, theseresults agreed with previous research (Vasilescu etal.,2011).

However, the data results showed that WHR had significant increase in
diabetic group than obese and lean group, this result is agreed with several
studies (Chen et al.,2006).
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On the other hand, several studies were appeared different result. There
were no significant differences of T.C, LDL-C and T.C concentrations

between obese and control group (Zahorska-Markiewicz et al,2007).

Obesity is global epidemic was associated with dyslipidemia, that is
mainly caused by insulin resistance and pro-inflammatory adipocytokines
(Vekic et al.,2019). The typical dyslipidemia of obesity consists of
increased triglyceridesand FFA, decreased HDL-C with HDL dysfunction
and normal or slightly increased LDL-C with increased small dense LDL
(Wangand Peng,2011).PlasmaFFA levels are known to be higher in obese
individuals as a result of increased fatty acid production from adipose
tissue and a decrease in plasmaFFA clearance (Klop et al., 2013). The
increase in FFA and obesity-induced inflammation play a crucial role in

the developmentofinsulin resistance (Capursoand Capurso, 2012).

The results of current study also revealed no significant differences of
glucose concentrations between obese and control group and significant
increase in the level of glucose in diabetic subjects than obese and control.
This conducted was agreed with several studies. However, there were no
significant differences of fasting glucose concentrations between obese and

control group (Zahorska-Markiewicz et al,2007).

Similarity, no significant variation of fasting glucose between obese and
control group and high significant increase of glucose in diabetic subjects
than obese and control (Mabrouket al.,2013).
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4.3 Correlation between parameters

The results of this study were agreed with many researches, no correlation
was found between visfatin and anthropometric measurements (BMI and
WHR) in diabetic group (Esteghamati at al., 2011). Furthermore, no
correlation was conducted between visfatin and insulin, and glucose in
diabeticgroup (Ashoorietal., 2018).

Moreover, in obese group the results were agreed with (Li et al., 2013;
Baltaci et al.,2016), since, there was positive correlation between visfatin
and BMI. In addition, no correlation was observed between visfatin and
insulin, and glucose (Taskesenetal., 2012; Li et al., 2013).
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Chapter Five Conclusions and recommendation

5.1 Conclusions

1. Visfatin levels were higher in obese and diabetic women than lean women.

2. An increase of visfatin in obesity may be another criterion in addition to an

increase in glucose determining diabetes.

3. Adiponectin levels were decreased in diabetic and obese women compared

to control group.

4. Leptin concentration was increased in diabetic compared to obese and

control group.

5. Virtually, the occurrence of DM seems to be correlated with an increase in

visfatin level and the presence of obesity appears to increase this effect.
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5.2 Recommendations

1. Conducting more extensive studies on diabetes and its types (T1D and T2D)
and its relationship to obesity and role of visfatin in development and

diagnosis of obesity DM.

2. Making further investigations are being carried out to determine the levels
of visfatin hormone in both gender and at various ages. Their relationship

to obesity and role of visfatin in development and diagnosis of obesity DM.

3. Further researches are needed to see whether the regulating of adipokines
concentrations, especially visfatin, leptin and adiponectin, in DM and
obese patients could be a viable new technique for controlling metabolic

disorders.

4. Conducting other studies on the relationship of visfatin with other

hormones such as thyroid hormones or other glands.

5. We prefer to conducting genetic studies on visfatin in large population
samples of obese individuals and functional characterization of the genetic

variations.
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Appendix 1 Questionary of study.

A questionnaire for study

o Diatea:
Marme: age:
Address: robile:
Education leval: Marital status:
Feasursments:
Body mass Waist circumference
Height Hip circumference
BRAI WHR

Hezalth state:

Fregnancy:

Medication:

Chronic diseases:

Endocrine diseases:

Irregular menstrual cycle:

Others:

Hormones:

Wisfatin

Adiponectin

Leptin

Imzulim

Biochemical:

Cholesterol Ll
Trighycerides HDL
Glucose WLDL
HOTICE Signature
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Appendix 2 Elisa visfatin standard Curve.
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Appendix 3 Elisa adiponectin standard Curve.
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Appendix 4 Elisa leptin standard Curve.
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Appendix 5 Elisa insulin standard Curve.
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Appendix 6 The correlation between parameters in diabetic group.

BMI | WHR | Vis. | Adipo. [Lep. | Insulin |Glucose | HDL | T.C LDL | T.G | VLDL

BMI |R 100 -o1| .08] -13| -o08| 17| -395] 18] -15] -20| -.18 -18

Sig. 95 .68 51 .67 .38- 35 45 30 .37 37

WHR [R -01| 1o00| -20] .168] 14| -17 29 -o7| 21| 8] 27 27

Sig. | .945 301| 391 480 372 131| 732 277 363| .167| 167

Vis. |R 082 -20 1.00| .154| -165| 296 -012| 342 .016| -.155| -.01 -01

Sig. | .679 .301 433 401 126 954 075 937 .430| 974 974

Adipo. |R | -130| .168| .154| 1.000| .239| .273| -111| -145| 093] .173| .152| 152

Sig. | 511 .391| .433 221 159 575| .461| .638| .378| 441 441

Lep. |R | -.084| .139| -16| .239| 1.000] -017| .003| -302| .047| .088| .182| .182

Sig. | .671| .480| .401| 221 932 987 .118| 812 .657] .355| .355

Insulin | R 171 -17| 296 .273| -017| 1000 -125| 256 .120[ .119| .005] .005

Sig. | .383| .372| .126] 159 .932 525 .189| 543 548] 978 978

Glucose [R | -395| .292| -o1| -111] .003] -125| 1.000| -276| .199| .079| .237| 237

Sig. 131| 954 575 987 525 155 311 .690| .224| 224

HDL |R 185 -07| 342 -145| -302| 256 -276| 1.000] .282| .319] -.29 -.29

Sig. | .347| .732| .075| .461| .118| 189 155 146 .098| 138 138

T.C R | -150] .213| .016] .003] .047| 120 .199| 282 1.00| .884| .363] .363

Sig. | .446| 277 937 638 .812| 543 311] .146 -I 058  .058

LDL |R | -202| .179| -15| 173 .o088| .119] .079| .319| .884| 1.000| 257 257

Sig. | 303 .363| .430( 378 .657| .548| .690| .098 -I 186  .186

TG R | -176| .269| -o01| .152| .182 .005| 237 -287| .363| .257| 1.00] 1.00
Sig. | .371| .167| 974 441 355| 978 224 .138] 058 .186

VLDL |R | -176| .269| -o01| 152 .182| 005 .237| -287| 363 .257] 1.00] 1.00
Sig. | .371| .167| 974 441| 355 978 224 .138] .058| .186
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Appendix 7 The correlation between parameters in obese group.

BMI| WHR| Vis.| Adipo.| Lep.| Insulin|{Glucose | HDL| T.C. LDL| T.G| VLDL
BMI |R [ 1000 .117[ .404| -067| .274| .010{ .043| -219| .115] .147[.062] .062
Sig. . .54o-| 726 142 958|  .824| .245| 44| 439|.745| 745
WHR [R 117[ 1.00| -01| .003] 331 -186| -126| -066| .251| .247[.169] .169
Sig. | .540 | 939 985 074 325| 508 .729| .180| .188|.373] .373
Vis. |[R 404 -o01| 1.00| .076] .226| 111 053] -174| -02| .004[.003] .093
Sig. 939 | .691| 230| 59| .779| .357| .004| .985[.626| .626
Adipo. [R | -067| .003| .076| 1.000| -059 .175| -081] -.098] -05| .020-02] -02
Sig. | .726| .985] .691 | 755 354  671| 607 795 .914|.933] 933
Lep. |R 274 331 226 -059] 1.000 .057| .120| -316| -03| .098[-16] -.16
Sig. | .142| .074| 230 .755 | 764 526 .089| .887| .606[.385 .385
Insulin |R 010 -19| 111 175 057 1.000{ -019] -322| .029] .137[.029] .029
Sig. | .958| .325| 559| 354 .764 | 920 .082] 878 471|878 878
R 043 -13[ 053] -081] .120[ -019| 1.000| -061| -21| -19[-15] -15
Clucose roio 824 508| 779| 671| 526] 920 | 750 263| .320[.403| .403
HDL [R | -219] -o07| -17| -o098| -316| -322[ -o061| 1.000| .128] .013[-56| -56
Sig. | .245| .729| 357| .607| .089| 082 .750 | 501 946 -
TC |[R 115 251 -02| -050] -027| .029| -211| .128| 1.00| .948|.109 .109
Sig. | 544 .180| .904| 795 887 .878] 263 566 .566
LDL |R 147 247| 004| 020 .098| .137| -.188 051 051
Sig. | .439| .188] 985 914 606 .471] 320 788| 788
TG |R 062 .169| .093| -016| -.164| .029| -.158 1.00[ 1.00
Sig. | .745| 373] 626 .933| 385 .878]  .403
N 30]  30[ 30 30[ 30 30 30 30 30
VLDL [R 062 .169| .093| -016| -164| .029| -158| -567| .109] .051[1.00] 1.00
Sig. | .745| 373] 626 .933| 385 .878]  .403 i 566 .788
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