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ABSTRACT 
There is effect of Carbimazole on oxidative stress with Hyperthyroidism. To assess the oxidative stress and total 
antioxidant capacity in hyperthyroid patient and evaluate the effect of Carbimazole on oxidative stress and total 
antioxidant status. Case series study design. The study was conducted in departments of general surgery outpatient 
private clinic of and AL-Jumhori teaching hospital. The study period between Dec .1st, 2020 and April.1st, 2021. Thirty 
patients newly diagnosed with hyperthyroidism and thirty healthy volunteers as control group were participated in the 
study. Malondialdehyde (MDA) and total antioxidant status (T-AOC) were measured control group and also measured 
in patients with hyperthyroidism before and after taking Carbimazole therapy for two months duration. Indicated an 
increase in mean serum MDA level (4.74 ± 3.62 ng/ml), also there was a significantly lower level of T-AOC (6.72 ± 3.08 
U/ml) in patients with HTH disorder before therapy in comparison with the control group (1.83 ± 0.47 ng/ml), (10.38 
± 2.32 U/ml), respectively. After two months of antithyroid therapy (Carbimazole), there was a significant reduction 
in MDA levels (2.51 ± 1.99 ng/ml),(P-value = 0.001) and a significant increase in serum T-AOC level (8.57 ± 3.09 U/ml), 
(P-value = 0.001) in comparison to their values before therapy. The present study demonstrated that hyperthyroid 
patients have increased level of malondialdehyde and decreased levels of total antioxidants capacity than the control 
group while hyperthyroid patients treated with Carbimazole for two months have decreased level of MDA and increased 
levels of T-AOC than their levels before treatment. This result may give a new insight that Carbimazole may exhibit 
its effect in the management of hyperthyroidism by acting as an antioxidant. 
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INTRODUCTION 
Hyperthyroidism is a state of reduced thyroid 

stimulating hormone (TSH) concentration and  

where there is an increase in the secretion of 

thyroid hormone triiodothyronine (T3) and 

tetraiodothyronine (T4) by  thyroid gland,  which 

are involved in maintaining various metabolism 

cycles, and (Costilla et al., 2019 ).  

Thyroid hormones are the most important factors 

involved in oxidative metabolism( Joshi et al., 

2018). Thyroid hormones synthesis includes a 

radical intermediate, creating a need for a ROS 

reaction as part of the organ’s function to 

maintain homeostasis. Iodination of tyrosine 

residues, catalyzed by a peroxidase enzyme, 

occurs on the endoplasmic reticulum of the 

thyroid gland cells  ( Carrasco ,2005). 

Oxidative stress (OS) is defined as an unbalance 

between the production of prooxidant substances 

and antioxidant defenses. Thyroid tissue has been 

found to have high levels of oxidative stress, 

which has been linked to hyperthyroidism 

(Mancini et al.,2016).  

Increased oxygen demand, mitochondrial 

respiratory chain malfunction, high intracellular 

ATP consumption, and increased ROS generation 

are all linked to hyperthyroidism. Furthermore, 

there is evidence that oxidative processes have a 

role in the development of Graves' disease (GD), 

hyperthyroidism-related damage like thyrotoxic 

myopathy and cardiomyopathy, and Graves' 

orbitopathy (Marcocci et al., 2012). 

Overproduction and/or inadequate elimination of 

reactive oxygen species causes oxidative stress, 

which is a harmful process that plays a key part in 

the etiology of thyroid dysfunction and 

consequences (Storz,2005). 

If these reactive oxygen species are not removed 

by required systems, they are harmful to cellular 

membranes and cause lipid peroxidation (Olia, 

2019). 

Thyroid hormones are also involved in the 

synthesis and degradation of non-enzymatic 

antioxidants such glutathione, vitamins E and C, 

uric acid, ceruloplasmin, and ferritin, as well as 

enzymatic antioxidants like CAT, SOD, and GPX 

(Wang,2011). Changes in these antioxidants can 

impact the body's redox equilibrium 

Changes in the oxidant and antioxidant systems 

occur as a result of thyroid diseases. Thyroid 

hormones have a considerable influence on 

oxidative stress, according to evidence from in 

vitro and in vivo investigations (Birben et 

al.,2012). 

Carbimzole is an antithyroid medication that is 

commonly used to patients with hyperthyroidism 

(Kota et al., 2013). Carbimazole has an active 

metabolite called methimazole that prevents the 

thyroid's peroxidase enzyme from coupling and 

tyrosine iodination, resulting in a decrease in T3 

and T4 synthesis (Jasim et al., 2017).  

Carbimazole and methimazole inhibited cytokine 

production and eliminated or reduced radical 

generation by complement-attacked thyroid cells. 

(Petrulea and colleagues, 2012). 

-Aim of the study 

The present study has been undertaken: 

1. To assess the oxidative stress in patients with 

hyperthyroidism by measurement of 

malondialdehide (MDA) the end product of 

lipid peroxidation which is commonly used as 

indicator of oxidative stress. 

2. To assess the antioxidant status of patients 

with hyperthyroidism  

3. To evaluate the effect of carbimazole on the 

oxidative stress, antioxidant status in HTH. 

METHOD 

The study had approval from Mosul College of 

medicine. Newly diagnosed Thirty patients whose 

ages between 15-70 years males and females , 

with hyperthyroid on Carbimazol will be enrolled 

in the study. Another thirty healthy subjects , 

were considered as a control group. 

 The patients were registered in the consultatory 

clinic of   general surgery   outpatient Department 

in AL-Jumhori teaching hospital and in private 

clinic,all investigations will e repeated after 2 

months of treatments. 

Pregnancy, smoking, consuming alcohol, steroid 

and non-steroid anti-inflammatory drugs and 

immunomodulators usage, having some diseases 

such as diabetes mellitus, renal failure, liver 

insufficiency, malignancy, infectious diseases, 

and other autoimmune diseases were excluded 

from our study. 

The studied groups were subjected to 

measurement of weight and height to derive body 

mass index (BMI), according to the equation: 

BMI = weight (kg) /height (m²) (Leermarkers et 

al., 2000; Nuttall , 2015) 

Serum MDA level,  which is the consequence of 

lipid peroxidation and a marker of oxidative stress 

was measured using ELISA MDA kit . TAS was 

measured using Elabscience TAS kit .following the 

instructions included in the leaflet of the both kit. 
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Statistical analysis 

The collected data were compiled and analysed 

using percentages, mean, median, and Chi-square 

tests using SPSS version 20. P values of 0.05 were 

used as a cut-off point for the significance of the 

statistical test. 

RESULTS  

Table (1) shows the comparison between general 

characteristics of hyperthyroid patients and 

healthy control. There are no statistically 

differences between the two groups. 

Table (2) shows the comparison of oxidative stress 

parameters between the hyperthyroid patients 

and healthy control at the beginning of study. 

There are statistically differences between the 

two groups. 

Table (3) shows the comparison between before 

and after two months of therapy with 

carbimazole, on oxidative stress parameters. 

There were a significant differences 

(improvement) in MDA and T-AOC (P. Value = 

0.001). 

 

Table 1. Comparison of general characteristics between hyperthyroid patients and healthy control. Data expressed as Mean ± SD. 

P-value* Healthy group Patient group Parameters 

0.621 37.70 ± 10.54 39.30 ± 14.10 Age (years) 

0.487 26.93 ± 4.03 26.18 ± 4.15 BMI (kg/m2) 

 * Independent T-test of two means was used. 

 

 

Table 2.  Comparison of oxidative stress parameters between the hyperthyroid patients and healthy control at the beginning of  the 
study. Data expressed as Mean ± SD. 

P-value* Healthy group Patient group Parameters 

0.001 10.38 ± 2.32 6.72 ± 3.08 T-AOC (U/ml) 

0.001 1.83 ± 0.47 4.74 ± 3.62 MDA (ng/ml) 

 * Independent T-test of two means was used 

 

 

Table (3): comparison of mean serum level of MDA and T-AOC (before and after therapy). Data expressed as Mean ± SD. 

* % Improvement rate = [(before – after) / Before] × 100. 

** Paired T-test of two means was used. 

 

DISCUSSION  

Increased oxygen consumption, mitochondrial 
respiratory chain malfunction, increased 
intracellular ATP consumption, and increased 
reactive oxygen species (ROS) generation are all 
linked to hyperthyroidism (Marcocci et al., 2012). 
Despite the fact that many research have 
described the many biochemical parameters in 
thyroid gland malfunction, oxidative stress in 
thyroid hormones has received little attention.  
However, there are many disagreements over the 
findings of numerous research on the role of 
thyroxine in oxidative stress and its effect on 
antioxidant enzymes (Das et al., 2020). 
The oxidative stress in hyperthyroid individuals 
was assessed by measuring plasma levels of a lipid 
peroxidation byproduct, malondialdehyde (MDA), 
the most generally used oxidative stress indicator, 

and the plasma antioxidant state was assessed by 
measuring total antioxidant capacity (T-AOC). A 
control group of 30 people who appeared to be in 
good health was preserved for comparison of 
oxidative stress indicators. 
The groups were matched in terms of number, 
age, and body mass index (BMI), as evidenced by 
the lack of statistically significant variations 
between the groups tested (table) (1). This 
matching of patient groups by number, age, and 
BMI may eliminate the impact of these variables 
on the study's outcomes. In the majority of other 
experiments in the antioxidant sector, the 
interference of age, number, and BMI factors with 
clinical trial outcomes was removed (Besler and 
Comoglu, 2003). 
T-AOC testing is superior to testing individual 
antioxidant chemicals because it represents the 
body's total antioxidant capacity and provides a 
full picture of endogenous and exogenous 

P-value** %Improvement rate* After  

(n=30) 

Before 

(n=30) 

Parameters  

0.001 47.0 % 2.51 ± 1.99 4.75 ± 3.62 MDA(nmol/ml) 

0.001 - 27.4 % 8.57 ± 3.09 6.72 ± 3.09 T-AOC (U/ml) 
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capacity to combat and stop underlying oxidative 
damage. As a result, measuring total antioxidant 
capacity in the plasma may provide a more exact 
indicator of the link between antioxidants and 
disease (Hadzovic-Dzuvo et al., 2011).  
Oxidative stress, which is defined as an increase 
in the concentration of reactive oxygen species 
(ROS), has been linked to a variety of diseases. 
However, there is a scarcity of information on the 
oxidative status of hypothyroidism and 
hyperthyroidism (Joshi et al.,2018) 
Serum MDA levels were observed to be greater in 
hyperthyroid patients than in the control group 
(4.74 3.62 nmol/ml and 1.830.47 nmol/ml, 
respectively) in this investigation. 0.001 is the P-
value. MDA levels that were abnormally high 
indicate that oxidative stress was elevated in 
these patients.  
Previous research has yielded mixed findings, 
however Venditti et al. (1997) found that MDA 
levels in hyperthyroid rats are significantly higher. 
It was shown in other investigations that the 
products of lipid peroxidation were reduced 
(Bozhko et al.,1990; Faure et al., 1991). 
In hyperthyroid female patients, however, 
Fernandez et al., 1985, and Dumitriu et al., 1986, 
detected substantial lipid peroxidation products. 
Similarly, lipid peroxidation was observed to be 
higher in hyperthyroid female patients by 
Iangalenko et al., 1991. These findings were 
consistent with those seen in this investigation. 
The findings of this study correspond with those 
of Olia et al., 2019, who reported that levels of 
malondialdehyde were higher in patients with 
hyperthyroidism and total antioxidant capacity 
was lower than in the control group. These results 
suggest that the thyroid gland is involved in the 
creation of oxidative stress in disease states.  
T-AOC concentrations in HT were lower than in 
the control group (6.72 3.08 (U/ml) and 10.38 
2.32 (U/ml), respectively, in this investigation. 
0.001 is the P-value. 
Our findings are consistent with those of some 
prior research comparing TAS and individual 
antioxidant enzyme concentrations in HT 
patients.  
Patients with hyperthyroidism had lower 
antioxidant activity, according to Erdamar et al., 
2008. MDA levels were higher in HTH patients 
when compared to the control group, and there 
were no significant differences between the two 
groups in terms of antioxidant enzymes (reduced 
glutathione (GSH), catalase (CAT), and superoxide 
dismutase) when Abd El-Hafes and El-Degheid 
(2008) measured MDA and individual antioxidant 
enzymes in HTH patients (SOD). 
Korkmaz et al., 2015 looked at the Oxidative 
Stress Index (OSI) and Total Oxidative Stress (TOS) 
levels in patients with GD and HT, and found that 
both were significantly higher than the control 
group.  
In a study published in 2019, Kocak et al. looked 
at TOS and OSI as oxidant markers and TAS as an 
antioxidant marker in patients with gravis 
disease. They found that TOS and OSI levels were 

greater and TAS was lower in the pretreatment GD 
group compared to the healthy control group. 
Al-Jorani et al., 2021, examined antioxidant 
enzyme (Glutathione peroxidase) and blood 
selenium levels to assess antioxidant status. When 
compared to controls, the glutathione peroxidase 
activity and selenium levels in hyperthyroid 
individuals were found to be significantly lower.  
Hyperthyroidism is a hypermetabolic state 
characterized by increased oxygen consumption, 
increased reactive oxygen species generation, 
and, as a result, significant alterations in 
antioxidative variables. In patients with 
hyperthyroidism, a defective anti-oxidative factor 
causes the formation and presence of oxidative 
stress (Babu et al., 2011). 
After two months of carbimazole medication. 
There were extremely significant differences 
(improvement) in MDA from 4.75 3.62 to 2.51 1.99 
(nmol/ml), with a 47.0 % improvement rate, and 
in T-AOC from 6.72 3.09 to 8.57 3.09 (U/ml), with 
a 27.4 % improvement rate (P. Value = 0.001). 
 
CONCLUSIONS 
Oxidative stress was  enhanced in HTH patients as 
shown by a significant increased in MDA levels and 
decreasd in T-AOC compared with control group. 
Also treatment with the Carbimazole medicine 
resulted in a considerable reduction in MDA levels 
in the blood and a non-significant improvement in 
T-AOC. 
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