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Abstract

Background:Hyperthyroidism is the cause of thyrotoxicosis, a pathological condition caused
by increased secretion of thyroid hormones in the blood, and it is important to note that
hyperthyroidism and thyrotoxicosis

Aim:The current study aims was to evaluate the serum levels of adiponectin, lipid profile,
malondialdehyde and glutathione in women with thyrotoxicosis and hyperthyroidism

Materials and methods:In this study conducted in Kirkuk, blood samples were collected from
110 women aged 25 to 45 years, divided into five groups representing different thyroid
conditions and a control group. The participants were categorized as untreated hyperthyroidism,
hyperthyroidism undergoing treatment, untreated thyrotoxic women, thyrotoxic women
undergoing treatment, and healthy women without thyroid disorder. Blood samples were
collected using a 5 ml syringe via vein puncture, and after clotting, the sera were separated
through centrifugation. The collected samples were analyzed for adiponectin levels, lipid profile
parameters (total cholesterol, triglycerides, high-density lipoprotein cholesterol, and low-density
lipoprotein cholesterol), as well as oxidative stress markers including malondialdehyde (MDA)
and glutathione (GSH).

Results:The study found that women with thyrotoxicity and hyperthyroidism had lower
cholesterol levels compared to the control group. Treatment improved cholesterol levels,
triglyceride levels, HDL-c levels, LDL-C levels, and VLDL levels. HDL-c levels decreased,
LDL-C levels increased, and VLDL levels decreased, but no significant improvement was
observed after treatment.Adiponectin levels were significantly lower in the thyrotoxicity and
hyperthyroidism groups (37.75+4.66 pg/ml and 39.55+5.67 pg/ml) compared to the control
group (98.88+£11.43 pg/ml), and they improved after treatment (45.66+5.99 pg/ml and
55.71+6.38 pg/ml). Glutathione levels were significantly lower in the thyrotoxicity and
hyperthyroidism groups (64.60+£3.99 IU/ml and 68.70+4.67 1U/ml) compared to the control
group (90.56+10.73 IU/ml), with no significant improvement after treatment. MDA levels were
significantly higher in the thyrotoxicity and hyperthyroidism groups (10.77+2.99 nmol/L and
10.44+3.15 nmol/L) compared to the control group (6.88+1.17 nmol/L), with no significant
improvement after treatment.

Conclusions:Thyrotoxicity and hyperthyroidism women's lipid profiles and oxidative stress
markers altered; treatment improved cholesterol, triglyceride, HDL-c, LDL-C, adiponectin,
glutathione, MDA levels.
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Thyroid diseases are common, especially in women, and the incidence increases with
age, so that about 10% of the population over the age of 65 suffers from thyroid dysfunction.
Hyperthyroidism is an overactive thyroid tissue that causes overproduction of thyroid hormones
(thyroxine, or "T4", and triiodothyronine, or "T3") (Yahya et al 2023). Thyrotoxicosis and
hyperthyroidism are endocrine disorders characterized by excessive thyroid hormone
production. These conditions can lead to various metabolic alterations and have been associated
with changes in adiponectin levels, lipid profile, and oxidative stress markers. Adiponectin, a
hormone secreted by adipose tissue, plays a crucial role in regulating glucose and lipid
metabolism (De Guzman et al., 2021). Alterations in adiponectin levels have been observed in
thyroid disorders, suggesting its involvement in the pathophysiology of thyrotoxicosis and
hyperthyroidism. Furthermore, thyroid hormones play a vital role in lipid metabolism, and
dyslipidemia is commonly observed in individuals with these conditions (Devereaux et al.,
2014). In addition to changes in adiponectin and lipid profile, thyrotoxicosis and
hyperthyroidism have been linked to oxidative stress, characterized by an imbalance between
reactive oxygen species (ROS) production and antioxidant defense systems. Malondialdehyde
(MDA\) is a marker of lipid peroxidation, while glutathione (GSH) is an essential antioxidant
involved in neutralizing ROS (Czarnywojtek et al., 2014) Assessing serum levels of
adiponectin, lipid profile parameters, MDA, and GSH in women with thyrotoxicosis and
hyperthyroidism can provide valuable insights into the metabolic and oxidative stress status
associated with these conditions (Ahmad et al., 2018). Understanding the relationship between
these factors may contribute to better management and monitoring of thyrotoxicosis and
hyperthyroidism in women (Jafarzadeh et al., 2010). Therefore, this study aims to evaluate the
serum levels of adiponectin, lipid profile parameters, MDA, and GSH in women diagnosed with
thyrotoxicosis and hyperthyroidism, shedding light on their potential implications in the
pathogenesis and clinical outcomes of these endocrine disorders.

Materials and methods

This study was conducted in Kirkuk, involving Kirkuk Teaching Hospital, Azadi Teaching
Hospital, and private laboratories, from December 2022 to April 2023. A total of 110 blood
samples were collected from women aged 25 to 45 years who were categorized into five groups:
untreated hyperthyroidism women (25 samples), hyperthyroid women undergoing treatment (20
samples), untreated thyrotoxic women (25 samples), women with thyrotoxicity undergoing
treatment (20 samples), and healthy women without thyroid disorder serving as the control
group (20 samples).

Blood samples were collected from each participant and control person using a 5 ml syringe via
vein puncture, and 5 milliliters of blood were collected. The blood samples were collected in
plain tubes and allowed to clot for 30 minutes at 37°C. Subsequently, the tubes were centrifuged
at 3000 rpm for 15 minutes. The resulting sera were carefully aspirated and transferred into
Eppendorf tubes for further analysis.

The variables measured in this study included adiponectin levels, lipid profile parameters (such
as total cholesterol, triglycerides, high-density lipoprotein cholesterol, and low-density
lipoprotein cholesterol), as well as markers of oxidative stress, namely malondialdehyde (MDA)
and glutathione (GSH). These variables were selected to assess their association with
thyrotoxicosis and hyperthyroidism.

Statistical analysis will be performed to compare the variables between the different groups and
evaluate their significance in relation to thyrotoxicosis and hyperthyroidism. This analysis aims
to provide insights into the potential metabolic and oxidative stress alterations associated with
these endocrine disorders in women from Kirkuk.

Results
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The results of the current study demonstrated a statistically significant decrease in cholesterol
levels in women with thyrotoxicity and hyperthyroidism compared to the control group
(135.7£9.6 mg/dL and 139.7+8.81 mg/dL vs. 193.5+17.66 mg/dL). Following treatment, there
was a significant improvement in cholesterol levels in the thyrotoxicity and hyperthyroidism
groups (150.1+11.8 mg/dL and 144.7+12.51 mg/dL) compared to their pre-treatment levels.
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Figure 1:Cholesterol level in the studied groups.

Regarding triglycerides, a significant decrease was observed in women with thyrotoxicity and
hyperthyroidism compared to the control group (90.6+8.66 mg/dL and 99.3+10.8 mg/dL vs.
145.7+11.69 mg/dL). After treatment, a significant improvement in triglyceride levels was
observed in the thyrotoxicity and hyperthyroidism groups (103.5+9.54 mg/dL and 110.5£10.17
mg/dL) compared to their pre-treatment levels.
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Figure 2: Triglycerides level in the studied groups.

The study also found a statistically significant decrease in high-density lipoprotein cholesterol
(HDL-c) levels in women with thyrotoxicity and hyperthyroidism compared to the control
group (40.6+£8.66 mg/dL and 44.1+7.56 mg/dL vs. 70.5£10.19 mg/dL). After treatment, a
significant improvement in HDL-c levels was observed in the thyrotoxicity and
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hyperthyroidism groups (46.6+6.77 mg/dL and 53.6+£7.34 mg/dL) compared to their pre-
treatment levels.
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Figure 3: HDL-c level in the studied groups.

In contrast, there was a statistically significant increase in low-density lipoprotein cholesterol
(LDL-C) levels in women with thyrotoxicity and hyperthyroidism compared to the control
group (115.6£19.55 mg/dL and 110.5+18.7 mg/dL vs. 78.4+10.6 mg/dL). Following treatment,
a significant improvement in LDL-C levels was observed in the thyrotoxicity and
hyperthyroidism groups (95.6+14.17 mg/dL and 93.5+13.39 mg/dL) compared to their pre-
treatment levels.
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Figure 4: LDL-clevel in the studied groups.

Furthermore, very low-density lipoprotein (VLDL) levels were found to be significantly
decreased in women with thyrotoxicity and hyperthyroidism compared to the control group
(18.12+3.15 mg/dL and 19.86+3.7 mg/dL vs. 29.14+4.6 mg/dL). After treatment, there was no
significant improvement in VLDL levels in the thyrotoxicity and hyperthyroidism groups.
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Figure 5: VLDL inlevel in the studied groups.

The study revealed a statistically significant decrease in adiponectin levels in women with
thyrotoxicity and hyperthyroidism compared to the control group (37.75+4.66 pg/ml and
39.55+5.67 pg/ml vs. 98.88+11.43 pg/ml). Following treatment, there was a significant
improvement in adiponectin levels in the thyrotoxicity and hyperthyroidism groups (45.66+5.99
pg/ml and 55.71+6.38 pg/ml) compared to their pre-treatment levels.
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Figure 6:Adiponectin level in the studied groups.

Furthermore, glutathione levels were significantly decreased in women with thyrotoxicity and
hyperthyroidism compared to the control group (64.60+3.99 1U/ml and 68.70£4.67 1U/ml vs.
90.56+10.73 IU/ml). There was no significant improvement in glutathione levels following
treatment.
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Figure7: Glutathione level in the studied groups.

Lastly, there was a statistically significant increase in malondialdehyde (MDA) levels in women
with thyrotoxicity and hyperthyroidism compared to the control group (10.77£2.99 nmol/L and
10.44+3.15 nmol/L vs. 6.88+£1.17 nmol/L). There was no significant improvement in MDA
levels after treatment.
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Figure 8:MDAlevel in the studied groups.
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Discussion

Low cholesterol level in patients with thyrotoxicity and hyperthyroidism is
an important and interesting consequence and one of the studies that indicated this
decrease is a similar study that proved that targeted treatment for hyperthyroidism
may contribute to improving cholesterol levels in these patients (Taub et al. 2013).
Another study noted that the cholesterol rate in the thyrotoxicosis group that
received treatment increased slightly compared to those that did not receive
treatment, suggesting that targeted hyperthyroidism therapy may promote higher
cholesterol levels to more normal levels (Iwenet al 2013).A study by Luxiaet al
(2021) found that hyperthyroidism and thyroid poisoning are strongly associated
with low blood lipids, including cholesterol levels. This is because
hyperthyroidism and thyroid poisoning lead to increased production of thyroid
hormone, which accelerates the metabolic rate and decreases the rates of lipid
tests. The increased metabolic rate associated with hyperthyroidism can lead to the
breakdown and use of stored fats, including cholesterol, leading to a decrease in
blood lipid levels, including total cholesterol, LDL-C (low-density lipoprotein),
and triglycerides. A similar study conducted by Alsalmiet al in 2013 indicated that
targeted treatment for hyperthyroidism may contribute to improving triglyceride
levels in these patients. Another study noted that the rate of triglycerides in the
group of patients who received treatment had increased slightly compared to the
group that did not receive treatment. This suggests that targeted therapy for
hyperthyroidism may be involved in restoring triglyceride levels to more normal
levels.Several studies have shown a strong association between hyperthyroidism,
thyroid intoxication, and low blood lipids. When hyperthyroidism or thyroid
poisoning occurs, this causes an increase in the production of thyroid hormone,
which ultimately leads to an acceleration of the metabolic rate and a general
decrease in the rates of fat tests in the blood. Potential mechanisms contributing to
this decline include increased consumption of fat as an energy fuel due to
increased metabolic rate caused by hyperthyroidism, which can cause low blood
lipid levels, including total cholesterol and triglycerides (Akcay and Hatemi, 2001
and Akoh, C. C. 2017). In the current study, a relative decrease in the level of
HDL-c (High Density Lipoproteins) was found in patients with thyrotoxicity
compared to the group of healthy people. HDL-c is considered "good fat" because
it plays an important role in removing LDL-c cholesterol from blood vessels and
protecting the heart and blood vessels from cardiovascular disease. Rizoset al
(2011) reported a reduction in the level of HDL-c in thyrotoxicosis patients and
hyperthyroidism patients, especially those who did not receive treatment
compared to the group of healthy people.Several studies have shown that the
condition occurs as a result of excessive secretion of thyroid hormones from the
thyroid gland. One of the most important side effects recorded in patients with
thyrotoxicosis is an increase in the rate of body metabolism or cellular
metabolism, which can affect the levels of lipids in the blood and a decrease in the
level of LDL-c. However, the effect of thyrotoxicosis on blood lipid levels can be
variable from person to person, and some studies indicate an increase in the level
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of high-density lipoproteins in some cases (Sadykova et al 2021).Visceral adipose
tissue also releases inflammatory cytokines during the inflammatory process and
contributes to raising serum CRP levels by increasing signaling (Wilke et al.,
2017). Similar results were also recorded in several studies (Aragao et al. 2007)
that demonstrated a significant decrease in the level of adiponectin in the
thyrotoxic group and hyperthyroidism patients compared to the control group and
indicated a relationship between hyperthyroidism and low levels of adiponectin.
A study conducted by Al-Sowdaniand his colleagues in the year (2014) in the city
of Basra found that the levels of glutathione decreased significantly in
individuals with hyperthyroidism compared to thecontrol group, and their results
were close to our study and similar results were also recorded in several studies
that proved a decrease in the level of glutathione in patients with
hyperthyroidism, which can cause oxidative damage tocells, where glutathione
helps to protect cells from oxidative stress by converting hydrogen peroxide into
water and lipid peroxides into less harmful compounds (Maji et al., 2016).The
decrease in glutathione levels indicates an imbalance between the production of
reactive oxygen types and the antioxidant defense system, leading to oxidative
damage and cellular dysfunction and this imbalance may contribute to the causes
of complications associated with hyperthyroidism and its development (Londzin-
Olesik, et al., 2020).The current study also indicated that there were no
differences in the level of Glutathione between patients before and after treatment
of hyperthyroidism, indicating that there was no direct effect of the treatment used
on increasing the levels of glutathione in these patients. Malondialdehyde (MDA)
iIs a product of lipid oxidation that is formed when the body is exposed to
oxidative damage, according to several studies whose results coincided with our
findings, where it was observed that the level of malondialdehyde was higher in
patients with thyrotoxicity and hyperthyroidism compared to healthy individuals
(Zarkovié et al., 2013). Hashim et al. (2018) reported that a significant level of
MDA was observed in hyperthyroidism compared to healthy subjects as a result of
an increase in oxidative stress and lipid peroxidation in hyperthyroid individuals.

A study conducted by Ahmed and colleagues in the year (2022) found that
patients with hyperthyroidism and thyrotoxicosis were mainly characterized by
increased production and release of thyroid hormones, which eventually led to
metabolic abnormalities, including increased oxidative stress and high levels of
malonedidehyde (MDA) in those patients compared to the control group, and the
current study shows that there are no differences in the level of MDA Among
patients before and after hyperthyroidism treatment and this may indicate that the
treatment used for hyperthyroidism has no direct effect on reducing oxidative
stress in these patients (Sultana et al., 2022 ).

In conclusion, women with thyrotoxicity and hyperthyroidism had altered lipid
profiles and oxidative stress markers. Treatment improved cholesterol,
triglyceride, HDL-c, and LDL-C levels, while VLDL levels did not significantly
improve. Adiponectin levels were significantly lower in patient groups but
improved after treatment. Glutathione levels were lower, and MDA levels were
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higher in patients, with no significant changes after treatment. Clinicians should
monitor lipid profiles, adiponectin levels, and oxidative stress markers in these
women and consider lifestyle modifications for better cardiovascular health.
Further research is needed to explore underlying mechanisms and potential
interventions.
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