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 The Influence of  Thyroid Hormones on Levels of Lipid Profile and Adipokine 
in Iraqi Women with Thyroid Disorders  
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1 Department of Chemistry, College of Science, Al-Nahrain University, Jadriya, Baghdad, Iraq. 
2 Department of Occupational Medicine, Faculty of Medicine, Universitas Trisakti, Jakarta-Indonesia. 

 
Article’s Information Abstract 

Received:  12.06.2023 
Accepted:  20.07.2023 
Published: 15.09.2023 

Hypothyroidism and hyperthyroidism are prevalent endocrine diseases. 
These have significant implications for lipid synthesis, mobilization, and 
metabolism. Retinol-binding protein 4 is a new adipokine implicated in 
some physiological and pathological processes, such as metabolic and 
endocrine disorders. Its elevation aids in the diagnosis of thyroid 
problems. The present study includes 60 women with thyroid diseases;  
30 of them have hypothyroidism and 30 have hyperthyroidism. This 
study includes 20 healthy women as a control group. For each participant 
anthropometric, biochemical Thyroid-stimulating hormone, 
triiodothyronine, Thyroxine, lipid profile, and retinol binding protein-4 
are measured. The results show that hypothyroid women have 
significantly higher levels of total cholesterol, triglycerides, and low-
density lipoprotein cholesterol as compared to the hyperthyroid or control 
group. The serum of total cholesterol, triglycerides, and low-density 
lipoprotein cholesterol are significantly lower in hyperthyroid women 
compared to the hypothyroid or control group. In addition, there are no 
significant differences in blood high-density lipoprotein cholesterol 
concentrations among the three groups. Furthermore, serum retinol-
binding protein-4 levels were higher in the hyperthyroid group compared 
to the hypothyroid or control groups. According to the findings of this 
study, hypothyroidism causes dyslipidemia, which raises the risk of 
cardiovascular disease while hyperthyroidism causes abnormalities in 
lipid profiles. Additionally, hyperthyroidism causes an increase in serum 
retinol-binding protein-4 levels in the blood. 

Keywords: 
Hypothyroidism  
Hyperthyroidism 
Lipid profiles 
Retinol-binding protein-4 
 

DOI: 10.22401/ANJS.26.3.02 
* Corresponding author: alaaalqaisis74@yahoo.com  

 This work is licensed under a Creative Commons Attribution 4.0 International License 
 
1. Introduction  
In the human body, the most crucial endocrine 
organ is the thyroid gland [1]. It situates near the 
base of the neck, at the front of the trachea, and 
below the Adam's apple [2]. Both tri-iodothyronine 
(T3) and thyroxine (T4) are produced and stored by 
the thyroid gland [3]. These hormones are 
responsible for the regulation of carbohydrate, fat, 
and protein metabolism [4]. Hyperthyroidism is 
caused by an excess of thyroid hormone synthesis 
and release [5]. While hypothyroidism is caused by 
insufficient production of thyroid hormones 
generated by the thyroid gland [6]. Thyroid 
hormones have an impact on lipid synthesis, 

mobilization, and breakdown; however, synthesis 
is more stimulated than degradation. The main 
and best-known impacts on lipid metabolism are 
increase lipid substrate consumption, increase 
adipose tissue fat production, and mobilization, 
increase non-steroid fatty acid (NEFA), and 
enhance lipoprotein-lipase activity [7]. Adipose 
tissue releases several types of bioactive 
compounds known as adipokines, including 
peptides/proteins, immunological molecules, and 
inflammatory mediators [8]. Adipokines are 
biological mediators that perform crucial functions 
in maintaining energy homeostasis, regulating 
appetite, managing glucose and lipid metabolism, 

mailto:alaaalqaisis74@yahoo.com
https://creativecommons.org/licenses/by/4.0/
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enhancing insulin sensitivity, promoting 
angiogenesis, modulating immune function, and 
controlling inflammation. These functions are 
achieved via endocrine, paracrine, and autocrine 
mechanisms [9]. Retinol-binding protein-4, also 
known as RBP-4, is an adipokine that is mainly 
produced by adipose tissue, liver and, to varying 
degrees, in other organs like the kidneys, lungs, 
brain, retina, and testes [10]. One of RBP-4's 
primary functions is to transport retinol to tissues 
for biological action [11]. RBP-4 has been identified 
as a factor involved in a range of human diseases, 
such as impaired vision and ocular diseases, 
disorders related to glucose and lipid homeostasis, 
as well as cardiovascular diseases [12]. In addition 
to serving as an indicator of obesity and insulin 
resistance, RBP-4 is also recognized as a marker of 
inflammation [13]. The primary objective of this 
study is to examine the impact of thyroid disorders 
on levels of retinol-binding protein-4, as well as to 
investigate the relationship between lipid profiles 
and thyroid hormones in Iraqi women diagnosed 
with thyroid disorders. 
 
2. Materials and Methods 
2.1. Study subjects 
The present work involved 60 women with thyroid 
disorders who were split into two groups: 30 with 
hypothyroidism and 30 with hyperthyroidism. The 
age of women in both groups is 20-40 years old. 
Twenty healthy females in the same age range 
were involved as the control group. Participants 
were recruited from the National Diabetes Centre 
at Al-Mustansiriya University in Baghdad City.  

2.2. Exclusion criteria 
The current study excluded women who had the 
following conditions: smoking, diabetes mellitus, 
heart failure, hypertension, neoplasms, pregnancy, 
renal or hepatic disease, and patients who are 
taking medication other than carbimazole or 
levothyroxine, which may affect adipokine 
concentrations. 

2.3. Sample collection 
Specimens of 5 millilitres of blood were collected 
from patients and healthy women who had fasted 
for 8–12 hours overnight. The blood samples were 
collected in gel tubes and allowed to coagulate for 
fifteen minutes. Blood samples were centrifuged at 
3000 rpm for 15 minutes at room temperature to 
separate the serum. Aliquots of the extracted 
serum were frozen at -60 °C until analysis. 

2.4. Calculating Body Mass Index (BMI) 
BMI was calculated for each participant by 
dividing their weight (in kilograms) to their 
squared height (in meters, m). 

2.5. Biochemical analysis  
Serum total thyroid function was measured using 
the electro-chemi-luminescence method on a 
hormonal analyzer (autoanalyzer Cobas E411, 
Roche, Germany). Serum lipid profile 
concentrations were also evaluated using a semi-
automatic chemical analyzer (Humalyzer primus, 
Human, Germany). Serum adipokine 
concentrations were measured using an enzyme-
linked immunosorbent assay (ELISA) kit. 

2.6. Statistical Analysis 
The demographic and biochemical data for the 
present investigation were analyzed by GraphPad 
Prism software, version 7.04 (San Diego, 
California, USA). One-way ANOVA was used to 
determine the means, standard deviations (STD), 
and significant differences (P-value) between the 
means of the three groups. (P < 0.05) was 
statistically significant, (P < 0.0001)  was regarded 
as extremely statistically significant. 

3. Results and Discussion 
The results illustrate demographic data and 
biochemical markers in healthy (Group 1), 
hypothyroid (Group 2), and hyperthyroid (Group 3) 
Table 1. The demographic data revealed that there 
was a significant difference in BMI between 
hypothyroid, control, and hyperthyroid groups (p< 
0.0001). There was a significant difference in T3, 
T4, and TSH among all groups (p< 0.0001). 
Regarding lipid profiles (total cholesterol TC, 
triglyceride TG, low-density lipoprotein cholesterol 
LDLC, and high-density lipoprotein cholesterol 
HDLC), there was also a significant difference 
between hyperthyroid hypothyroid and healthy 
groups (P < 0.0001). Although there were no 
significant differences in blood high-density 
lipoprotein cholesterol levels among the three 
groups (p = 0.1203). Of interest, the serum 
concentration of retinol-binding protein-4 was 
extremely significant in the hyperthyroid group 
compared with two other groups (p < 0.0001) 
Figure 1. 
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Figure 1.  RBP-4 (ng/mL) comparison between the 
hypothyroidism, hyperthyroidism, and control 

groups. 

 

Figure 2: TC (mg/dL) comparison between the 
hypothyroidism, hyperthyroidism, and control 

groups. 

Figure 3: TG (mg/dL) comparison between the 
hypothyroidism, hyperthyroidism, and control 

groups. 

Figure 4: LDL (mg/dL) comparison between the 
hypothyroidism, hyperthyroidism, and control 

groups. 

Figure 5: HDL (mg/dL) comparison between the 
hypothyroidism, hyperthyroidism, and control 

groups. 

 
Thyroid hormones regulate several body processes. 
They increase heat production and resting 
metabolic rate, influence cell division and 
development, regulate how other hormones are 
responded to, and modify lipid and glucose 
metabolism [14]. The outcomes of this study 
indicate that T3 and T4 levels significantly 
increased while TSH levels significantly reduced 
when hypothyroidism compare to the control 
group. On the other hand, T3 and T4 levels in 
hypothyroid women were significantly low, but 
TSH levels were higher than in the control group. 
The results of this research is closely resemble the 
findings of previous investigations [15]. The most 
frequent causes of hypothyroidism include 
Hashimoto's thyroiditis, medication side effects, 
irregular thyroid growth, pituitary abnormalities, 
and genetic defects. Usually, hyperthyroidism 
generates too much thyroid hormone. It can be 
caused by an autoimmune condition called Graves' 
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disease, an excess of iodine in the body, or an 
overdose of synthetic thyroid hormone [16]. The 
present investigation found that RBP4 levels were 
significantly lower in hypothyroid female patients 
than in healthy controls. The results obtained in 
this study are consistent with the findings of 
earlier research [17]. A possible explanation for 
this might be that medical treatments that 
enhance thyroid function may reduce RBP-4 levels 
in the blood. The concentration of RBP-4 in 
hyperthyroid female patients was significantly 
greater than in the control group. This outcome 
corresponds with an earlier study [18]. Serum 

RBP-4 levels are raised in people with Graves 
disease and rise as the condition worsens. 
Additionally, inflammatory markers like CXCL-13 
and interleukin-6 (IL-6) were found to have a 
positive correlation with RBP-4 levels. The 
subsequent investigation revealed the cause of the 
elevated RBP-4 levels in hyperthyroidism that 
could be linked to the control of inflammation. As a 
result, cytokines and other inflammatory 
mediators may increase the levels of RBP-4. This 
increase may be the result of inflammation which 
is brought on by hyperthyroidism [19].  

 

Table 1. Demographic data and biochemical markers of the hypothyroidism, hyperthyroidism, and control 
groups. 

Parameter Control Hypothyroidism Hyperthyroidism p-value Sign 

BMI (kg/m2) 24.39±3.40 a 28.23±4.63 b 21.38±2.26 c <0.0001 HS 

TSH (uIU/mL) 2.19±0.52 a 9.15±2.37 b 0.12±0.02 c <0.0001 HS 

T3 (nmol/mL) 2.10±0.41a 1.52±0.35 b 2.72±0.39 c <0.0001 HS 

T4 (nmol/mL) 95.56±15.67 a 75.92±8.97 b 131.1±9.91 c <0.0001 HS 

TC (mg/dL) 163.7±21.16 a 194.5±37.60 b 135.3±26.88 c <0.0001 HS 

TG (mg/dL) 130.6±33.88 a 164.0±44.75 b 94.27±25.98  c <0.0001 HS 

HDL (mg/dL) 55.84±20.72 a 48.20±12.79 a 52.04±15.83 a 0.1203 NS 

LDL (mg/dL) 96.29±27.16 a 128.28±34.48 b 70.98±28.01c <0.0001 HS 

RBP-4 (ng/mL) 13.94±0.67 a 11.32±1.50 b 27.51±3.80 c <0.0001 HS 
Mean±SD, Standard Deviation. S: “significant”, p-value < 0.05; NS: “ no significant”, P-value> 0.05; HS: “ high 
significant”, p-value< 0.0001. The three letters (a, b, and c) in the same row in the tables indicate significant 
differences in a parameter between groups. 

 

In our study, the prevalence of dyslipidemia was 
found in hypothyroidism. In contrast, 
hyperthyroidism showed a significant decrease in 
lipid profile. A hypermetabolic state, which are 
brought on by hyperthyroidism, is marked by 
elevated resting energy expenditure, decreased 
cholesterol levels, weight loss, increased 
gluconeogenesis and increased lipolysis. 
Contrarily, hypometabolism, which is represented 
by higher cholesterol levels, reduced lipolysis, 
decreased gluconeogenesis, and lower resting 
energy expenditure, is linked to hypothyroidism 

[20]. The findings of the current study indicate 
that hypothyroidism group had elevated levels of 
cholesterol, triglycerides, and LDL but no 
significant increase in HDL. The outcomes in this 
study are in agreement with those reported in 
earlier investigations [21]. There are several 
possible explanations for this result. Thyroid 
hormones have a significant role in the metabolism 
of triglycerides and cholesterol. When thyroid 
hormone levels are low in hypothyroidism, 
lipoprotein lipase (LPL), an enzyme that clears 
TG-rich lipoproteins, is less active, which raises 
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TG levels in the blood  [22]. Simultaneously, 
reduced thyroid hormones result in lower LDL 
receptor expression, which may restrict the 
absorption of LDLC from circulation and LDLC 
catabolism, ultimately leading to higher levels of 
circulating TC [7]. According to the findings of the 
present research, the hyperthyroidism group had a 
significant decrease in triglyceride, LDL, and total 
cholesterol compared to the healthy group. The 
results obtained in this investigation are in 
agreement with the findings of earlier research 
[23]. This result might be explained by the fact 
that when thyroid hormone levels are high, the 
body's metabolic rate increases, leading to 
increased activity of lipoprotein lipase. This can 
lead to a decrease in triglyceride levels [24]. 
Additionally, stimulation of the hepatic lipase 
could be another reason. Hepatic lipase is 
responsible for breaking down LDL cholesterol (the 
"bad" cholesterol) into smaller particles that can be 
removed from the bloodstream more easily. 
Furthermore, stimulation the production of more 
LDL receptors in the liver allows for more LDL 
cholesterol to be removed from the bloodstream. 
This further contributes to decrease in TC with 
increased thyroid hormone levels [25]. Thyroid 
dysfunction can lead to cardiovascular disorders by 
altering lipid profiles. Thus, screening for these 
factors can lower the risk of cardiovascular disease 
in people with low thyroid hormone levels [26].  
 
4. Conclusions 
The lipid profile is significantly impacted by 
thyroid disorders. We conclude that 
hypothyroidism induces dyslipidemia, which could 
be further increase the risk of cardiovascular 
disease. while hyperthyroidism causes 
abnormalities in lipid profiles. Additionally, 
hyperthyroidism causes an increase in serum 
retinol-binding protein-4 levels in the blood. 
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