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Abstract 
Background: Obesity is a common disease around the world and is considered a risk factor for 
developing type 2 diabetes, which is characterized by the body’s lack of response to the insulin 
produced, which leads to high blood sugar levels. Thyroid hormones also affect metabolic processes in 
the body and may play a role in causing obesity. This study is concerned with knowing the levels of 
thyroid hormones and adipocytokine levels and the relationship between them, to find out the causes of 
obesity and diabetes, or to identify risk factors for the purpose of developing solutions for them and 
eliminating complications and future problems caused by both diabetes and obesity.  
Aims of the study: The relationship between thyroid hormones and adipocytokine levels and their 
effect on obesity and diabetes in men.  
Methodology: A study using a case-control design. The study comprised a sample of 100 men who 
were obese and diagnosed with type 2 diabetes, alongside a control group of 50 men who were in good 
health. From October 10, 2023 to October 1, 2024, data was gathered from patients at Al-Habbobi 
Teaching Hospital, including their age, weight, and height. Fasting blood sugar was quantified using a 
spectrophotometer, HbA1c levels were measured using the AVIAS-6 device, and adipocytokines were 
assessed using the enzyme-linked immunosorbent assay. The levels of C-peptide and thyroid hormones 
were measured using COBAS.  
Results: The results showed that there is no statistical significance in age between the two groups. 
There is also a statistical significance in the body mass index between the two groups. The results 
showed that the levels of Leptin, Resistin, and Adiponectin showed a significant decrease in the obese 
group compared to the control group. FT4 levels also showed a significant decrease in the patient group 
compared to the control group. The levels of TSH and Free T3 were significantly increased in the obese 
group. Regarding cholesterol, HDL, and LDL, there are no statistical differences between the two 
groups. As for triglyceride-VLDL, HbA1c, fasting blood sugar, and C-peptide, the results showed a 
significant increase in the obese group compared to the control group.  
Conclusion: Adipocytokine levels showed a significant decrease in the obese diabetic group, and this 
indicates its role in controlling sugar levels and insulin sensitivity. As for thyroid hormones, the results 
showed a significant decrease in thyroxine levels. This indicates the effect of adipocytokines on 
thyroxine levels and that the relationship between them has an effective role in controlling obesity and 
diabetes. 
 
Keywords: Adipocytokines, obesity, biomarkers, type 2 diabetes mellitus, hypothyroidism 
 

Introduction 
A lot of people who have Type 2 Diabetes Mellitus (T2DM) are also overweight or obese. 
The American Diabetes Association and the American Obesity Association have set 
guidelines for how to treat obesity in people with type 2 diabetes. This includes making 
changes to your lifestyle, using medicine to help, and, if needed, looking into surgical 
options. Global leaders got together at the Second Diabetes Surgery Summit in 2016 to make 
a plan for how to treat people with diabetes and obesity who are having metabolic and 
bariatric surgery [1]. 
Less than 18.5 kg/m and more than 35 kg/m increases men's lifetime risk of diabetes from 
7% to 70%. Using the same BMI values, females' lifetime diabetes risk rises from 12% to 
74%. Thus, obese patients should be screened for diabetes. Type 2 Diabetes Mellitus 
prevention and treatment require obesity management. Diabetes rates drop significantly in at- 
risk populations after weight loss. 
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One study found that losing 5-10% of starting weight and 

exercising 150 minutes per week reduced diabetes by more 

than 50% [2, 3]. 

Insulin, synthesized by β cells in the islets of Langerhans, 
controls the metabolic processes of carbohydrates, proteins, 

and lipids. This is achieved by enhancing the absorption of 

molecules such as glucose from the blood into adipose 

tissue, skeletal muscle cells, and the liver. Insulin resistance, 

which hampers the metabolic functions of insulin, is mainly 

caused by a decrease in insulin signalling, particularly in the 

Insulin Receptor Substrate (IRS)/phosphoinositide-3-kinase 

(PI-3K)/Protein Kinase B (PKB) pathway. The numerical 

value is two. Obesity is commonly associated with insulin 

resistance, which increases the likelihood of developing type 

2 diabetes mellitus [4, 5]. 

Obesity is defined as a significant increase in adipose tissue 

caused by a high nutrient intake and low energy 

expenditure. Diabetes mellitus, on the other hand, is a 

complex and long-term disease characterized by elevated 

blood glucose levels (hyperglycemia) caused by insufficient 

insulin secretion, function, or both. Obesity may cause 

persistent and mild inflammation throughout the body, 

leading to insulin resistance and diabetes mellitus. However, 

the precise mechanism underlying this relationship is not yet 

completely understood [6]. 

Moreover, insulin resistance and hyperinsulinemia play an 

active role in the onset and advancement of obesity. The 

purpose of this review is to explain the mechanisms through 

which obesity-related insulin resistance develops in type 2 

diabetes mellitus. These mechanisms include the activation 

of inflammation, dysfunction of adipocytes, oxidative stress, 

endoplasmic reticulum stress (ER stress), ageing, hypoxia, 

and changes in genetic composition. Investigating the 

malfunction of insulin signalling, which is linked to diabetes 

caused by obesity, holds promise for developing more 

effective pharmacological strategies to manage and prevent 

obesity and type 2 diabetes [7]. 

There is a strong relationship between body composition 

and thyroid hormones. Thyroid hormones regulate the 

fundamental rate of metabolism, heat production, lipid and 

glucose processing, food consumption, and fat breakdown. 

Thyroid dysfunction is associated with changes in body 

weight and composition, body temperature, and total energy 

expenditure, both at rest and during physical activity [8]. 

Hypothyroidism has been linked to decreased thermogenesis 

and metabolic rate, as well as a positive correlation with 

higher BMI and obesity prevalence [9]. 

Clinical evidence shows that even minor thyroid 

dysfunction, specifically subclinical hypothyroidism, is 

associated with significant changes in body weight and is a 

risk factor for overweight and obesity. Nonetheless, this 

issue remains unclear. Even minor changes in serum TSH 

levels caused by minor adjustments in L-T4 dosage during 

replacement therapy have been shown to have a significant 

impact on Resting Energy Expenditure (REE) in 

hypothyroidism. Nonetheless, there is a lack of data on the 

precise magnitude of weight gain and loss associated with 

L-T4 treatment in hypothyroidism patients [10]. 

The Obese (ob) gene produces leptin, a peptide hormone 

released by fat cells. Leptin is best known for regulating 

appetite, neuroendocrine function, and energy balance. 

Nonetheless, it appears to affect a variety of other 

physiological processes. These functions include 

metabolism, endocrine regulation, and immune function, 

among others, and may not be fully comprehended. Leptin 

irregularities are linked to a variety of metabolic disorders, 

including obesity. The physiology of leptin has helped us 

understand how energy balance is regulated. This research is 

likely to play an important role in developing a successful 

treatment and solution to the growing obesity problem. The 

total Body fat Mass Index (BMI), metabolic hormones, and 

gender are the primary influences on circulating plasma 

leptin concentrations. Women have higher levels of 

circulating leptin compared to men [11]. 

Resistin, which is also called "insulin resistance," was first 

found in mice in 2001. It got its name from the fact that it 

can stop insulin from working. At first, it was thought that 

there might be a link between obesity and diabetes. There 

are other names for resistin, such as inflammatory zone 3 

and adipocyte-secreted factor [12]. 

It is a member of the Resistin-Like Molecule (RLM) family, 

which has distinct expression patterns and biological effects. 

Resistin is expressed by several cell types, including 

adipocytes, intestinal epithelium, skeletal muscle cells, and 

possibly astrocytes [13]. 

White adipose tissue is where mouse resistin comes from. 

The resistin protein from mice is an 11 kDa polypeptide that 

is high in cysteine. The gene on chromosome 8 that makes 

this protein is located there. A precursor made up of 114 

Amino Acids (AA) is needed to make this substance. It has 

a 20-aa signal sequence and a 94-aa mature segment. It has 

five disulfide bonds inside the molecule and many β-turns 
[14]. 

Through disulfide and non-disulfide bonds, resistin can form 

homodimers or multimers of different sizes. But it's possible 

that the formation of these dimers or multimers is not 

needed for it to work biologically. 72% of the amino acids 

in the mature segments of mice and rats are the same. 

Resistin stops skeletal muscle in rats from taking in glucose 

when insulin is present [15]. 

ApN is a protein found in the adipose tissues. It is made up 

of 247 amino acids and has a molecular weight of 30 kDa in 

mice. It is made up of 244 amino acids and has a molecular 

weight of 28 kDa. ApN protein has four parts: an NH2-

terminal signal region, a species-specific variable region, a 

collagenous domain, and a COOH-terminal globular 
domain [16]. 

Multiple studies have found a clear inverse relationship 

between circulating ApN levels and insulin resistance in 

conditions associated with a high risk of cardiovascular 

disease, including obesity, metabolic syndrome, and Type 2 

Diabetes Mellitus (T2DM) [17].  

The question concerns understanding the significance of this 

interaction. Mice lacking the ApN gene exhibit insulin 

resistance in the liver but not elsewhere in the body. This 

leads to a 65% increase in glucose production, specifically 

in the liver. Individuals who consume a high-saturated-fat 

diet develop carbohydrate intolerance. However, this can be 

corrected by promptly administering recombinant ApN, 

which has no effect on muscle glucose uptake. The 

expression of gluconeogenesis enzymes, specifically 

phosphoenol-carboxykinase and glucose-6-phosphatase, 

increases in the liver following this administration. 

However, there is no change in insulinemia, indicating 

improved insulin sensitivity [18]. 

Furthermore, the discovery of elevated ApN levels in people 

with severe insulin resistance lends credence to the theory 

that ApN has an insulin-sensitizing effect [19]. 
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Thyroid dysfunction and diabetes are the two most common 

endocrine disorders that have a significant impact on 

cardiovascular health. Diabetes is a major global epidemic. 

Diabetes has become more common worldwide as obesity 

rates have risen and lifestyle patterns have changed. In 

2017, a staggering 425 million people worldwide were 

diagnosed with diabetes mellitus. Diabetes is currently on 

the rise worldwide, with a projected 366 million cases by 

2030, affecting 44% of people of all ages. In the United 

States and Europe, however, thyroid dysfunction affects 

6.6% of adults. This rate tends to rise with age and is more 

common in women than men [20]. 

Thyroid disorders are much more common in people with 

Type 2 Diabetes Mellitus (T2DM), with rates ranging from 

9.9% to 48%. Furthermore, research has shown that thyroid 

dysfunction affects 13.4% of people with diabetes, with 

females having a higher prevalence (31.4%) than males [21].  

There is much evidence indicating a relationship between 

thyroid hormones and type 2 diabetes. Some studies have 

shown that thyroid hormone plays an important role in 

glucose metabolism and pancreatic function. While diabetes 

can impair thyroid function, a study found that in diabetics, 

the “TSH response to thyrotropin-releasing hormone” is 
reduced, leading to lower T3 levels and the development of 

hypothyroidism [22].  

Low T3 levels in diabetics may reduce the conversion of T3 

from T4. This is based on observations of a reversible 

decrease in hepatic parathyroid hormone concentration and 

deiodinase activity induced by hyperglycemia. Additional 

research has shown that high T3 levels, even for a short 

time, can cause insulin resistance, which contributes to the 

development of Type 2 Diabetes Mellitus (T2DM) [23]. 

 

Methodology 

Case-control study. This study included 100 samples from 

men who suffered from obesity and type 2 diabetes and 50 

samples from healthy men who did not suffer from any 

disease and were in good health. The samples were age-

matched. Samples were collected from patients who visited 

Al-Habbobi Teaching Hospital for the period between 

10/10/2023 and 10/1/2024, and complete information was 

taken from the patients, including age, weight, and height. A 

5 ml blood sample was drawn from each participant. 2 ml 

was placed in the EDTA tube to calculate the HbA1c within 

30 min of collecting the sample, and 3 ml was placed in a 

gel tube and left for 30 min at room temperature until 

clotting, after which it was quickly separated using a 

centrifuge. 3000 rpm for 15 minutes, and the blood serum 

was separated and frozen until use. The fasting blood sugar 

level was quantified utilizing a spectrophotometer, the 

HbA1c level was determined utilizing the AVIAS-6 device, 

and the adipocytokine level was assessed using enzyme-

linked immunosorbent assay. The levels of thyroid 

hormones and C-peptide were assessed using the COBAS 

method. Ages less than 30 years were excluded, and women 

and thyroid diseases were excluded. 

 

Statistical analysis 

The determination of statistically significant differences was 

conducted using SPSS (Version 26). 

 

Results  

Differences in the anthropic-demographic characteristics 

among the study groups 

The table compares the characteristics (age and BMI) of the 

control group and patients. For age, the Mean ± SD in the 

control group was 44.14±4.87 years, while in the patients 

group, it was 43.98±7.88 years. The difference was not 

statistically significant with a p-value of 0.11. Regarding 

BMI, the Mean ± SD in the control group was 23.78±0.95 

kg/m2, whereas in the patients group, it was significantly 

higher at 34.12±6.85 kg/m2 (p<0.001). This indicates a 

significant difference in BMI between the two groups, with 

the patients having a higher BMI compared to the control 

group. These results suggest that there is a significant 

difference in BMI between the control group and patients, 

indicating a potential association between the infection with 

the Ascaris worm and higher BMI. However, no significant 

difference was observed in age between the two groups. 

 
Table 1: Differences of the soccio-demographic characteristics 

among the study groups 
 

Characteristic 
Control group 

(n=70) 

Patients 

(n=100) 
P. value 

Age (Year) Mean ± SD 44.14±4.87 43.98±7.88 0.11 

BMI (Kg/m2) Mean ± SD 23.78±0.95 34.12±6.85 <0.001 

 

 
 

Fig 1: The soccio-demographic characteristics among the study groups 
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Differences of the adipocytokine (Hormone) levels 

between control and obese diabetic patient 

According to Table 2, the levels of leptin, resistin, and 

adiponectin were significantly lower in the obese diabetic 

patients compared to the control group. The p-values for 

these three markers were 198.66±29.13, 109.73±20.76 

pg/ml, 0.21±0.07, and 1.53±0.21 ng/ml, respectively, with a 

significance level of p<0.001. 

Table 2: Adipocytokine (hormone) concentration differences 

between a control group and an obese diabetic patient 
 

Parameters 
Control Mean 

± SD 

Obese diabetic 

Mean ± SD 
P. value 

Leptin pg/ml 198.66±29.13 109.73±20.76 <0.001 

Resestin ng/ml 0.21±0.07 0.13±0.05 <0.001 

Adiponectin ng/ml 1.53±0.21 0.94±0.18 <0.001 

 

 
 

Fig 2: Adipocytokine (Hormone) concentration differences between a control group and an obese diabetic patient 

 

Differences of the thyroid Hormone levels between 

control and obese diabetic patient 

According to the data in Table 3, it is evident that obese 

diabetic patients exhibit considerably higher FT3 levels 

compared to the control group (5.09±0.22 pmol/L vs. 

3.12±0.19 pmol/L, p<0.001). The study revealed a 

noteworthy decline in FT4 levels among obese diabetic 

patients when compared to the control group. The average 

value of the first group was 13.64±0.41 pmol/L, whereas the 

second group had an average value of 17.86±0.33 pmol/L. 

The difference was highly significant with a p-value of less 

than 0.001. Obese diabetic patients exhibit markedly 

elevated TSH levels (2.33±0.09 μIU/mL) in comparison to 
the control group (1.27±0.42 μIU/mL, p<0.001). 

 
Table 3: Differences in thyroid hormone levels between control 

subjects and obese diabetic patients 
 

Parameters 
Control Mean 

± SD 

Obese diabetic 

Mean ± SD 
P. value 

FT3 pmol/L 3.12±0.19 5.09±0.22 <0.001 

FT4 pmol/L 17.86±0.33 13.64±0.41 <0.001 

TSH μIU/mL 1.27±0.42 2.33±0.09 <0.001 

 

 
 

Fig 3: Differences in thyroid hormone levels between control subjects and obese diabetic patients 
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Differences of the lipid profile ad blood sugar levels 

between control and obese diabetic patient 

According to the data presented in Table 4, it was found that 

the levels of cholesterol, HDL, and LDL in obese diabetic 

patients were not significantly different from those in the 

control group (144.73±39.76 mg/dl versus 144.65±15.98 

mg/dl, P 0.85), 46.77±10.15 mg/dl versus 47.01±4.12 mg/dl, 

P 0.50 and 69.53±38.96 mg/dl versus 77.56±15.98 mg/dl, P 

0.182). According to the findings of this study, there is a 

noteworthy increase in the levels of Triglycerides and 

VLDL among obese diabetic patients when compared to the 

control group (171.42±51.87 mg/dl versus 110.73±13.65 

mg/dl, p<0.001) (33.75±10.52 mg/dl versus 20.54±2.66 

mg/dl, p<0.001) respectively. Furthermore, it is worth 

noting that there is a noteworthy increase in the levels of 

FBS and HBA1C and C. peptide in the obese diabetic 

patients when compared to the control group (183.65±31.75 

vs 90.65±7.44mg/dl, p<0.001), 8.91±0.81 vs 5.44±0.66, 

p<0.001), and 2.94±0.65 vs 0.86±0.42 ng/ml, p<0.001) 

respectively. 

 
Table 4: Differences of the lipid profile and blood sugar levels 

between control and obese diabetic patient 
 

Parameters 
Control 

Mean ± SD 

Obese diabetic 

Mean ± SD 
P. value 

Cholesterol 144.65±15.98 144.73±39.76 0.85NS 

Triglyceride 110.73±13.65 171.42±51.87 <0.001 

HDL 47.01±4.12 46.77±10.15 0.50NS 

LDL 77.56±15.98 69.53±38.96 0.182NS 

VLDL 20.54±2.66 33.75±10.52 <0.001 

FBS 90.65±7.44 183.65±31.75 <0.001 

HBA1C 5.44±0.66 8.91±0.81 <0.001 

C. peptide 0.86±0.42 2.94±0.65 <0.001 

 

 
 

Fig 4: Differences of the lipid profile and blood sugar levels 

 

Discussions 
After analyzing the leptin concentrations in the study 
groups, it was discovered that the diabetic obese group had a 
significantly lower leptin concentration than the control 
group. The statistical analysis revealed a highly significant 
difference between the two groups (P value < 0.001). This 
research agrees with [24]. 
Which showcased the OB gene encodes leptin, a peptide 
hormone released by adipocytes. Leptin appears to affect a 
variety of physiological systems, despite its well-known role 
in hunger regulation, neuroendocrine function, and energy 
balance. Aside from metabolic processes, endocrine 
regulation, and immune function, there may be other roles 
that have yet to be identified. The metabolic diseases and 
obesity are associated with leptin deficiency [25]. 
The absence of leptin leads to a range of clinical 
characteristics including severe obesity, reduced feeling of 
fullness, excessive appetite, persistent search for food, 
repeated bacterial infections, high levels of insulin in the 
blood, accumulation of fat in the liver, abnormal lipid levels, 
and impaired reproductive function. These phenotypes serve 
as a reminder of the numerous different function’s leptin 
plays in the body, many of which are currently poorly 
understood and being studied. Congenital Leptin 
Deficiencies (CLD) arise from mutations in the LEP or LR 
genes and present during prenatal development as low levels 
of leptin in the blood [26]. 

Genetic abnormalities in the leptin system can cause obesity 

and leptin deficiency in humans. The efficacy of leptin in 

treating the endocrine and metabolic consequences of 

morbid obesity in adults is still debated [27]. 

This study demonstrates that administering leptin to adults 

with morbid obesity and leptin deficiency leads to 

substantial weight reduction, heightened physical activity, 

alterations in endocrine function and metabolism (including 

the resolution of type 2 diabetes mellitus and 

hypogonadism), and favorable impacts on both eating and 

non-eating behaviors. The findings indicate that the leptin 

pathway has a substantial impact on the control of body 

weight, gonadal function, and behavior in adults [27]. 

This search is not compatible with [28]. The primary function 

of leptin is to maintain the balance between food intake and 

energy expenditure. Leptin's primary physiological function 

is to communicate to the brain the amount of energy 

available for long-term use [29]. 

Less body fat reduces blood-brain barrier leptin transport. 

The CNS detects a drop in leptin levels as an indicator of 

low energy and triggers a series of responses to help the 

body adapt to fasting. Energy deficits affect several 

physiological processes. Growth, energy expenditure, 

thyroid and reproductive hormone levels, and sympathetic 

nervous system activity decrease. The central nervous 

system increases hunger as a defense. Leptin signals 
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starvation, which increases food intake and decreases energy 

expenditure. When serum leptin levels drop, the brain senses 

a food shortage [29, 30]. 
Excess adipose tissue is associated with insulin resistance, a 
common feature of metabolic diseases, and is also 
responsible for increased plasma leptin levels [31]. A high 
body fat content is logically associated with a proportional 
increase in leptin production. Regardless of BMI, the 
association with insulin suggests that leptin may play a role 
in insulin resistance or hyperinsulinemia [31, 32]. 
The study found that individuals with diabetes and obesity 
had significantly lower levels of resistin than the control 
group. The difference was statistically significant 
(p<0.001). This research agrees with [33]. 
The findings suggest that individuals with obesity have 
lower resistin levels, which may contribute to the link 
between obesity and type 2 diabetes mellitus. Nonetheless, 
compelling evidence suggests that weight loss does not 
always result in lower levels of serum resistin; In fact, some 
studies show that weight loss is associated with significant 
increases in this protein [34]. 
Recent studies have shown that resistin is expressed in a 
variety of tissues, not just those associated with obesity, 
such as adipocytes. This calls into question the notion that 
resistin is solely responsible for the link between obesity 
and Type 2 Diabetes Mellitus (T2DM), creating even more 
uncertainty [34]. 
Obese women showed a correlation between resistin levels 
and Waist Circumference (WC) and fat mass. However, 
there was no correlation with Body Mass Index (BMI) [35]. 
Expressed in human adipocytes, pancreatic cells, muscle, 
and mononuclear cells, this polypeptide consists of 108 
amino acids. Peripheral Blood Mononuclear Cells (PBMCs) 
play a crucial role in producing resistin in humans. Multiple 
studies have demonstrated the significance of its role in 
inflammatory processes [36]. 
This search is not compatible with [37]. According to this 
human study, there is a positive correlation between an 
elevation in resistin levels and an increase in body mass 
index [38]. 
While there is an association between increased serum 
resistin levels and obesity, it remains uncertain whether this 
mechanism directly contributes to the insulin resistance 
observed in obese individuals. Multiple researchers have 
independently discovered positive correlations between 
resistin levels and insulin resistance, thus confirming this 
relationship [39]. 
The association between obesity and T2DM, known as the 
resistin connection theory, is supported by a substantial 
amount of evidence. Nevertheless, there is a lack of 
agreement among scientists regarding this hypothesis, and 
an increasing amount of research contradicts it [40]. 
The diabetic obesity group had significantly lower 
adiponectin levels than the control group (p<0.001). The 
search results correspond with [41]. 
Adiponectin levels were significantly lower in the obese 
group than in the control group, according to the findings. A 
serious health concern, obesity increases the risk of 
developing cancer, diabetic retinopathy, cardiovascular 
disease, and respiratory issues. Obese people's visceral body 
fat can have an impact on their health because it causes 
abnormal adipokine production. Adiponectin regulates 
energy metabolism. Obesity reduces total and High 
Molecular Weight (HMW) adiponectin concentrations, 
whereas weight loss increases these concentrations. 

Furthermore, both overall and weight-loss adiponectin 

levels are negatively correlated with body mass index, 

glucose, insulin, triglyceride levels, insulin resistance score, 

and, most significantly, visceral fat accumulation [41]. Insulin 

stimulates adiponectin release in 3T3-L1 adipocytes derived 

from murine fat, non-pregnant animals, and humans [42]. 

Only half of the adiponectin protein produced and released 

is synthesized, implying that breakdown mechanisms play 

an important role in controlling adiponectin secretion. 

Insulin inhibits the Ubiquitin-Proteasome System (UPS), 

which slows protein breakdown in cells outside the 

pancreas. The Ubiquitin-Proteasome System (UPS) is a 

highly regulated pathway that degrades ubiquitinated 

proteins. According to research, the Ubiquitin-Proteasome 

System (UPS) regulates the breakdown of adiponectin 

protein in non-pregnant mice. This suggests that UPS 

activity contributes to the reduction in adiponectin levels in 

the bloodstream observed in obese people. Currently, it is 

unknown whether UPS has control over adiponectin 

degradation in humans. Furthermore, the regulatory 

processes that control adiponectin ubiquitination remain 

poorly understood. In non-pregnant obese people, adipose 

tissue shows inflammation and Endoplasmic Reticulum 

(ER) stress, which are pathological conditions that impair 

insulin signalling and disrupt glucose and lipid homeostasis 

throughout the body [43]. 

This search is not compatible with [41]. According to one 

individual, adiponectin is one of the hormones with the 

highest concentrations in the plasma. Weight loss or caloric 

restriction causes an increase in adiponectin levels, which is 

linked to improved insulin sensitivity. 

Adipocytes secrete adipokines, which influence insulin 

sensitivity and energy homeostasis throughout the body. 

Adiponectin is an adipokine that helps skeletal muscle, liver, 

and adipose tissue respond to insulin. Pregnancy-related 

insulin resistance has been linked to lower levels of 

adiponectin in the mother's blood [44]. 

Moreover, pregnant women who exhibit low levels of 

adiponectin in their bloodstream are at a higher risk of 

giving birth to infants with atypical growth patterns. 

Furthermore, pregnant women with obesity or Gestational 

Diabetes Mellitus (GDM) have lower levels of circulating 

adiponectin [44]. 

Adiponectin's ability to lower levels of inflammatory 

cytokines and oxidative stress improves insulin sensitivity. 

Adiponectin lowers blood glucose levels because of its 

ability to reduce insulin resistance, increase glucose uptake 

in skeletal muscle, decrease hepatic glucose synthesis, and 

improve fatty acid utilization. The protective effects of 

adiponectin on β cells may serve as a preventive measure 
against diabetes [45]. 

The study found that all groups had higher FT3 hormone 

levels than the control group. Statistical calculations verified 

this with a significance level of p<0.001. Results indicate a 

significant decrease in FT4 in all study groups compared to 

the control group (p<0.001). The study found a significant 

increase in TSH levels in all groups compared to the control 

group (p<0.001). This search yielded coherent and 

consistent results [46]. 

Although some studies have not established a correlation 

between slight variations in thyroid function within the 

normal range and weight gain, other studies have 

demonstrated this association. Studies have demonstrated a 

negative association between free T4 (fT4) and Body Mass 
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Index (BMI), even when fT4 levels are within the normal 

range. Nevertheless, there is a correlation between the 

buildup of fat and decreased levels of fT4, as well as 

increased levels of TSH and FT3, in individuals who are 

slightly overweight but have normal thyroid function. 

Changes in energy expenditure, which can be attributed to 

abnormal thyroid function with normal feedback control, 

can lead to increases in body mass index and weight [47]. that 

the alternative result exhibited Individuals who are obese, 

including children, adolescents, and adults, exhibit higher 

levels of Thyroid-Stimulating Hormone (TSH) which are 

directly correlated with their Body Mass Index (BMI). 

Furthermore, it has been observed that individuals who are 

obese often exhibit low levels of fT4, accompanied by a 

modest increase in T3 or fT3 concentrations [47]. 

Various studies conducted on adult obese patients have 

revealed varying levels of thyroid hormone and TSH, which 

can be either normal, elevated, or reduced. This contradicts 

the commonly held belief that obese individuals typically 

exhibit high TSH, low fT4, and high fT3 levels. The origins 

of these changes in thyroid function are currently unknown. 

One hypothesis suggests that an increased rate of conversion 

from T4 to T3 may be attributed to heightened deiodinase 

activity. It is believed that in individuals who are obese, this 

mechanism serves as a protective measure that can impede 

or halt the advancement of obesity by increasing energy 

expenditure [48]. 

The expression of sodium/iodide symporter mRNA and the 

activity of iodide uptake is inhibited by inflammatory 

cytokines, such as tumor necrosis factor-alpha, interleukin-

1, and interleukin-6, which are released from adipose tissue. 

Medical practitioners should remain vigilant for thyroid 

dysfunction in their obese patients due to the high 

occurrence of both obesity and thyroid dysfunction. Thyroid 

hormones have been inappropriately and frequently used in 

attempts to cause weight loss in obese individuals with 

normal thyroid function, despite the fact that only obese 

individuals with an underactive thyroid have a legitimate 

reason to use them for regulating body weight. There is 

insufficient evidence to support the effectiveness of long-

term administration of thyroid hormones for weight loss in 

individuals who are overweight but do not have thyroid 

dysfunction. Moreover, there is a potential for adverse 

effects when these hormones are used for an extended 

duration [49]. 

The majority of individuals who are obese exhibit slightly 

increased levels of TSH, but do not display any noticeable 

thyroid dysfunction according to prominent studies 

involving overweight children and adults. Subsequent 

investigations have shown that the observed increase in TSH 

blood levels cannot be attributed to a lack of iodine or 

autoimmune thyroiditis [46]. 

Adipocytokines serve as a connection between thyroid 

hormones and obesity. There is increasing evidence that 

shows a connection between obesity and slightly higher 

levels of TSH, fT3, and REE. However, the specific 

physiological mechanisms that link fat to elevated thyroid 

hormone levels are not yet fully understood. Leptin has 

demonstrated potential as a mediator linking obesity and 

thyroid hormones [50]. 

The body's response to changes in diet may be influenced by 

the regulation of various levels within the thyroid system. 

The release of TSH from the pituitary gland is controlled by 

thyrotropin-releasing hormone, which is a neuropeptide 

synthesized in the hypothalamic Paraventricular Nucleus 

(PVN). Thyroid-Stimulating Hormone (TSH) triggers the 

synthesis and release of thyroxine (T4) and triiodothyronine 

(T3) by attaching to receptors located on the thyroid gland. 

Deiodinases, a group of enzymes, convert T4 into either T3 

or inactive reverse T3. In cases of primary hypothyroidism, a 

decrease in T4 levels is accompanied by an inherent 

dysfunction in the thyroid, which initiates a dual 

compensatory reaction. When thyroid hormones fail to exert 

negative feedback, the expression of TRH increases in the 

hypothalamic Paraventricular Nucleus (PVN). Increased 

production of Thyrotropin-Releasing Hormone (TRH) and 

decreased inhibitory effect of thyroid hormones on the genes 

responsible for producing Thyroid-Stimulating Hormone 

(TSH) subunits both contribute to the heightened production 

of TSH in the pituitary thyrotroph. Elevated levels of 

Thyroid-Stimulating Hormone (TSH) are considered the 

most reliable indicator of thyroid failure, as it stimulates the 

malfunctioning thyroid gland [51]. 

This search is not compatible with [52]. Research has shown 

a positive relationship between the ratio of fT3 to fT4 and 

both waist circumference and body mass index in obese 

patients. In cases of obesity, alterations in free and total T4 

levels usually do not coincide with a slight increase in TSH 

levels. Lean and obese individuals exhibit comparable levels 

of both Total T4 and FT4. Excluding the likelihood of severe 

hypothyroidism despite a slightly increased TSH in adipose 

tissue [46]. 

The research findings indicated that there was no significant 

difference in the levels of cholesterol, HDL, and LDL 

between the obese diabetes group and the control group 

(p>0.05 for all variables). Triglyceride and VLDL levels 

increased significantly in comparison to the control group (P 

0.001), according to the study. The findings agree with [53].  

Individuals with obesity often exhibit lipid abnormalities, 

such as elevated triglyceride, very Low-Density Lipoprotein 

(VLDL), and High-Density Lipoprotein (HDL) levels, as 

well as a reduction in the occurrence of small, dense LDL 

particles. Small compact LDL particles are considered more 

pro-atherogenic than large LDL particles due to several 

reasons. Small, dense LDL particles have a lower attraction 

to the LDL receptor, resulting in a longer circulation time. 

Additionally, these smaller particles have a greater ability to 

enter the artery wall and bind more readily to proteoglycans 

within the artery, resulting in their entrapment. 

Macrophages have an increased propensity to engulf small, 

compact LDL particles when they undergo oxidation [54]. 

There is a positive correlation between the magnitude of 

BMI increase and the severity of lipid level abnormalities. 

Around 60-70% of obese patients exhibit dyslipidemia, 

whereas approximately 50-60% of overweight patients 

experience dyslipidemia. This dyslipidemia partially 

contributes to the heightened susceptibility to cardiovascular 

disease in obese patients [54]. 

It is crucial to acknowledge that the impact of obesity on 

lipid metabolism differs based on the location of the surplus 

fat storage. Elevated levels of visceral fat and subcutaneous 

fat in the torso, especially in the upper torso, are associated 

with reduced levels of High-Density Lipoprotein 

Cholesterol (HDL-C) and increased levels of Low-Density 

Lipoprotein Cholesterol (LDL-C). Individuals with greater 

amounts of subcutaneous adipose tissue in their legs 

generally exhibit lower or normal levels of triglycerides [55]. 
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The dyslipidemia commonly seen in obesity is caused by 

multiple factors, including excessive production of VLDL 

by the liver, reduced breakdown of circulating TG lipids, 

impaired trapping of FFA in peripheral tissues, increased 

movement of FFA from fat cells to the liver and other 

tissues, and the creation of small, dense LDL particles [56]. 

Obese individuals frequently experience dyslipidemia as a 

result of a combination of irregularities. The problems are 

caused by a combination of elevated delivery of free fatty 

acids to the liver due to overall and abdominal fat 

accumulation, reduced sensitivity to insulin, and an 

inflammatory condition resulting from the infiltration of 

macrophages into adipose tissue. The liver's excessive 

production of Very Low-Density Lipoprotein (VLDL) 

particles is a crucial malfunction that leads to elevated levels 

of triglycerides in the bloodstream. The user's text is empty. 

The rate of triglyceride synthesis in the liver directly affects 

the speed at which very low-density lipoprotein particles are 

released. Excessive triglycerides inhibit the breakdown of 

Apo B-100 in the liver, resulting in increased formation and 

secretion of VLDL [53]. 

Morbidly obese patients exhibit an increase in Apo C-III 

levels. The presence of high levels of Apo C-III in obese 

individuals can be attributed to insulin resistance, as insulin 

suppresses the expression of Apo C-III. Apo C-III inhibits 

the activity of lipoprotein lipase, which can result in reduced 

removal of lipoproteins that are rich in triglycerides. 

Furthermore, Apo C-III inhibits the cellular uptake of 

triglyceride-rich lipoproteins [57]. 

On the contrary, the results of this search do not match [58]. 

Recent research has established a correlation between Apo 

C-III loss-of-function mutations and reduced serum 

triglyceride levels as well as a decreased likelihood of 

developing cardiovascular disease. 

Interestingly, the ability of Apo C-III to change levels of 

triglycerides in the blood is not solely based on its effect on 

lipoprotein lipase activity. This is evident from the fact that 

patients who have a deficiency in lipoprotein lipase still 

experience a decrease in triglyceride levels when Apo C-III 

expression is inhibited [59]. Adipomectin reduces triglyceride 

levels by increasing the activity of lipoprotein lipase and 

decreasing the levels of Apo C-III [60], which is an inhibitor 

of lipoprotein lipase [61]. 

 

Ethical considerations 
All of the parents and caregivers of the patients who 

participated in the study signed a written consent form that 

included illustrations. According to the ethical guidelines 

outlined in the Declaration of Helsinki, (1964), this study 

was carried out in accordance with the principles that 

govern medical research that involves human participants. 

The ethical and research committee of Al-Habbobi Teaching 

Hospital gave their approval, which was found to be in 

accordance with ethical standards. 

 

Conclusion 

The study findings indicate that diabetic obese individuals 

have significantly lower levels of leptin compared to the 

control group, with a highly significant statistical difference 

(p< 0.001). Leptin, a peptide hormone encoded by the OB 

gene, plays a crucial role beyond hunger regulation, 

influencing neuroendocrine function, energy balance, and 

immune response. Its deficiency is associated with clinical 

features such as severe obesity, increased appetite, insulin 

resistance, and metabolic abnormalities. Administering 

leptin to individuals with morbid obesity and deficiency can 

lead to substantial weight loss, improved metabolic 

function, and behavioural changes, highlighting its pivotal 

role in regulating body weight, gonadal function, and overall 

metabolic health. Further research is warranted to explore 

leptin's comprehensive physiological impacts and 

therapeutic potentials. 
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