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ABSTRACT 

Introduction- Numerous metabolic processes are regulated by thyroid hormone. A clinical 

condition known as hypothyroidism is characterized by decreased thyroid activity. One of the side 

effects of thyroid hormone abnormalities is oxidative stress. The purpose of this study was to assess 

the antioxidant status and oxidative stress indicators in hypothyroidism patients. 

Material and Methods- In all, 540 participants were enrolled in the trial, including 270 patients 

with thyroid hormone deficiency (of which 153 had hypothyroidism) and a control group of 153 

healthy patients. A venipuncture was used to draw about five milliliters (5 mL) of blood from each 

participant, which was then poured into a sterile, simple container. The activities of glutathione, 

malondialdehyde, and catalase were assessed using spectrophotometry using a UV Visible 

spectrophotometer. 

Result- MDA levels, a measure of oxidative stress and lipid peroxidation, were considerably higher 

in the hypothyroid group (6.86 ± 1.76 nmol/mL) than in the control group (4.86 ± 0.7 nmol/mL), 

suggesting that hypothyroid people experience higher levels of oxidative stress. On the other hand, 

the hypothyroid group had significantly decreased antioxidant defence markers. GSH levels were 

also considerably lower (60.36 ± 7.43 nmol/mL) than controls (116 ± 13.08 nmol/mL), and catalase 

activity was decreased to 111 ± 14.49 nmol/mL in hypothyroid patients versus 163 ± 15.99 nmol/mL 

in controls.  

Conclusion- The pathogenesis and problems linked to thyroid dysfunction may be exacerbated by 

hypothyroid individuals' increased oxidative stress and compromised antioxidant defences 

 

INTRODUCTION 

As one of the main hormonal elements in the control of the basal metabolic rate of target organs, 

such as the liver, heart, kidneys, and brain, thyroid hormones are vital for the human body's normal 

physiological development [1]. Protein deterioration, oxidative metabolism, and the basal metabolic 

state are all modulated by thyroid hormones [2].  

A hypoactive thyroid gland, which results in decreased thyroid hormone production and a variety of 

metabolic abnormalities, is the hallmark of hypothyroidism, a common endocrine condition [3]. 

The pathophysiology of hypothyroidism is increasingly influenced by oxidative stress, which is 

defined as an imbalance between the body's ability to detoxify free radicals through antioxidants 

and the creation of these radicals [4,5].  
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In hypothyroid patients, decreased thyroid hormone levels can worsen oxidative damage to cells 

and tissues by reducing the activity of antioxidant enzymes [6,7].  

Patients with hypothyroidism issues had higher amounts of malondialdehyde and lipid peroxidation, 

as per numerous studies [8,9]. Oxidative stress, which damages proteins, DNA, and lipids, might 

result from an imbalance between the generation and elimination of reactive oxygen species that 

take place during the hypometabolic state [10].  

The goal of the study was to identify oxidative stress and antioxidant status in hypothyroid patients. 

 

MATERIAL AND METHODS 

The study was carried out at the Department of Biochemistry of Index Medical College, Indore M.P. 

after receiving ethical approval from the Institutional Ethics Committee. 

 

In all, 540 participants were enrolled in the trial, including 270 patients with thyroid hormone 

deficiency (of which 153 had hypothyroidism) and a control group of 153 healthy patients. 

Inclusion criteria- All the patients who gave their consent were included in this study. 

Exclusion criteria- Individuals currently undergoing medical treatment, individuals who use tobacco 

or consume alcohol, pregnant and breastfeeding women, those receiving immunosuppressive 

therapy, as well as individuals with preexisting health conditions such as diabetes, HIV/AIDS, 

cardiovascular diseases, and other conditions, who did not provide their consent, were consequently 

excluded from the study. 

 

Collection of samples 

For each participant, approximately five milliliters (5 mL) of blood were obtained through 

venipuncture and dispensed into a plain sterile container, in which it was permitted to clot. The 

serum was isolated via centrifugation and subsequently transferred with precision into a pre-labeled 

tube for the quantitative analysis of reduced glutathione, malondialdehyde, and catalase activity.  

Malondialdehyde, glutathione, and catalase activities were evaluated using spectrophotometry with 

a UV Visible spectrophotometer, specifically the PXUV-2601 model manufactured by Panomex Inc. 

, located in New Delhi, India. [11-13]. 

 

Statistical evaluation 

All observations were systematically organized into tables and charts, presented as the mean ± 

standard deviation (SD). The statistical analysis was conducted utilizing one-way analysis of 

variance (ANOVA) and Student’s t-test, with the assistance of the Statistical Package for Social 

Sciences (SPSS) version 25 (IBM, Armonk, NY, USA).  

 

RESULT 

Age and Gender wise distribution 

For the study, 270 people with thyroid dysfunction were recruited. The case group consisted of 270 

people, 153 of whom had a diagnosis of hypothyroidism. 153  healthy controls were also included 

in the study. 

 

Age and Gender wise Distribution 

Age Male  Female Total 

21-30 18  21 39 

31-40 22  35 57 

41-50 13 17 30  

51-60 08  09 17 

61-70 03  07 10  

 

With 37.25% of the population falling within the age range of 31 to 40, the majority of participants 

are female (22.87%) compared to male (14.37%). The age group of 21–30, which makes up 25.49% 
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of the total, comes next. The age group between 41 and 50 accounts for 19.60%, while the age 

groups between 51 to 60 and 61 to 70 account for 11.11% and 6.53%, respectively. In general, there 

are more women than men in every age range, with the age group of 31 to 40 having the highest 

representation. 

 
 

Males with hypothyroidism exhibit specific physical measuring tendencies, according to their 

anthropometric data. With a standard deviation of ±3.2 and an average height of 5.6 feet, the group 

exhibits a wide range of height variances. The standard deviation is ±5.82 and the mean weight is 

82 kg, indicating that most people tend to weigh more. According to traditional BMI classifications, 

the group is classified as overweight because their calculated average Body Mass Index (BMI) is 

25.87±2.12. This confirms the widely held clinical finding that people with hypothyroidism are 

more likely to acquire weight and may struggle to keep their BMI within normal limits because of 

slower metabolisms and other hormonal abnormalities. 

 

There are significant differences in the anthropometric measurements of females with 

hypothyroidism. With a standard deviation of ±2.67 and an average height of 5.2 feet, the group 

shows some variation in individual stature. With a standard deviation of ±3.82 and a mean weight of 

85 kg, the majority of people appear to be in the higher weight category. According to standard BMI 

classifications, the average Body Mass Index (BMI) is 26.56±2.97, which places the person in the 

overweight category. Given that decreased metabolic activity frequently results in increased body 

weight and a higher BMI, our findings are in line with the well-established link between 

hypothyroidism and weight gain. 

 

The majority of people with hypothyroidism are married, according to data on marital status among 

those affected. Of the total, 64 people (41.83%) are single and 89 people (58.16%) are married. This 

suggests that married people are somewhat more likely than unmarried people to have 

hypothyroidism. This distribution may be influenced by a number of social, hormonal, or behavioral 

factors relating to married life. 
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The majority of people with hypothyroidism have a higher degree of education, according to their 

educational status. More than half of the group is well-educated, as evidenced by the 83 people 

(54.24%) who have finished tertiary education. Only 13 people (8.49%) had only primary 

education, whereas 57 people (37.25%) had completed secondary education. According to this 

distribution, hypothyroidism affects people of all educational levels, but it is more frequently seen 

in those with higher educational attainment. This could be because educated people are more likely 

to be diagnosed, have better access to healthcare, and are more conscious of their health. 

 

 
 

Status of pulse rate and blood pressure among study groups. 

Variables Hypothyroid Control p value 

Pulse in bpm 116±4.72 88±4.98 ˂0.001 

Systolic BP 133±8.98 129±4.71 ˂0.001 

Diastolic BP 100±7.65 87±6.12 ˂0.001 

 

There are statistically significant variations in the vital signs of hypothyroid people compared to the 

control group. With a p-value of <0.001, the hypothyroid group's average pulse rate is significantly 
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higher at 116±4.72 beats per minute (bpm) than the control group's, which is 88±4.98 bpm. This 

difference is statistically significant. Likewise, the hypothyroid group's systolic blood pressure 

(133±8.98 mmHg) is marginally higher than that of the control group (129±4.71 mmHg), with a p-

value of less than 0.001. The hypothyroid group's average diastolic blood pressure is 100±7.65 

mmHg, while the control group's is 87±6.12 mmHg. This difference is more noticeable. 

These results imply that hypothyroidism is linked to raised blood pressure and pulse rate, which 

could be caused by underlying hormonal abnormalities that impact cardiovascular function. The 

reliability of these observed differences is further supported by the statistically significant p-values 

for each variable. 

 

Gender-wise distribution of antioxidant and oxidative stress 

Parameter (nmol/mL) Male Female 

MDA 4.52± 1.2 4.02± 0.98 

Catalase 226.97± 35.03 179± 33.83 

GSH 77.58± 17.65 84.36± 14.78 

 

 Males had slightly higher MDA levels (4.52 ± 1.2 nmol/mL) than females (4.02 ± 0.98 nmol/mL), 

which suggests that males are under more oxidative stress. MDA levels are a measure of lipid 

peroxidation and oxidative stress. Males had higher levels of catalase activity 

(226.97 ± 35.03 nmol/mL) than females (179 ± 33.83 nmol/mL), a crucial antioxidant enzyme that 

aids in the breakdown of hydrogen peroxide. This suggests that males had a better enzymatic 

antioxidant response. However, females had greater levels of GSH (84.36 ± 14.78 nmol/mL) than 

males (77.58 ± 17.65 nmol/mL), indicating superior non-enzymatic antioxidant defense. GSH is a 

non-enzymatic antioxidant that shields cells from harm caused by free radicals. 

Overall, the evidence points to gender-based variations in antioxidant defence systems and 

oxidative stress, with females having comparatively higher glutathione levels and males exhibiting 

higher levels of catalase and oxidative stress. 

 

Comparative Distribution of antioxidant and oxidative stress status of subjects  

Parameter (nmol/mL) Hypothyroid Control 

MDA  6.86± 1.76 4.86± 0.7 

Catalase 111± 14.49 163± 15.99 

GSH 60.36± 7.43 116± 13.08 

 

MDA levels, a measure of oxidative stress and lipid peroxidation, were considerably higher in the 

hypothyroid group (6.86 ± 1.76 nmol/mL) than in the control group (4.86 ± 0.7 nmol/mL), 

suggesting that hypothyroid people experience higher levels of oxidative stress. On the other hand, 

the hypothyroid group had significantly decreased antioxidant defense markers. GSH levels were 

also considerably lower (60.36 ± 7.43 nmol/mL) than controls (116 ± 13.08 nmol/mL), and catalase 

activity was decreased to 111 ± 14.49 nmol/mL in hypothyroid patients versus 163 ± 15.99 nmol/mL 

in controls. The pathogenesis and problems linked to thyroid dysfunction may be exacerbated by 

hypothyroid individuals' increased oxidative stress and compromised antioxidant defenses. 

 

Discussion 

A serum TSH concentration that is higher than the statistically determined upper limit of the 

reference range is referred to be hypothyroidism. The pathological effects of hypothyroidism 

suggest that an antioxidant imbalance may be quite likely. In line with Kale [14] Oxidative 

metabolism is increased and cellular processes are accelerated by thyroid hormones. Heat is 

generated as ATP generation rises due to the stimulation of enzymes that regulate active transport 

pumps, which raises the demand for cellular oxygen. Oxidative stress may result from 

immunosuppression brought on by hypothyroidism. 
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Higher concentrations of TSH may cause the release of inflammatory cytokines and lower 

antioxidant state, according to Yilmaz A et al. [15], while Carmeli E., Bachar, A et al. [16] reported 

Oxidative stress linked to hypothyroidism results from both a decrease in the anti-oxidative defense 

system's ability and an increase in free radical generation. Because of their established effects on 

mitochondrial respiration, changes in thyroid hormone levels may be one of the primary 

physiological modulators of in vivo cellular oxidative stress. 

Specifically, it has been proposed that a lipid peroxidative response may result from an oxidative 

stress situation in the liver, heart, and certain skeletal muscles brought on by an increase in reactive 

oxygen species brought on by a thyroid hormone shortage [17]. Oxidative stress can also be 

exacerbated by metabolic disorders resulting from autoimmune-based hypothyroidism. 

According to the results of the current study, 15.3% of the older urban cohort from M.P. had 

hypothyroidism. Overt hypothyroidism was shown to be 10.95% prevalent in a previous study by 

Unnikrishnan et al. [18]. The prevalence in our study was higher in females than in males, which is 

consistent with the findings of Mirahmad M et al. et al. [19] 

According to Gussekloo, J. et al. [20], the study found that people with hypothyroidism had 

significantly higher levels of several lipid parameters. It also showed that women are more likely 

than men to have hypothyroidism, and that men who have it have a higher mortality rate in a 

middle-aged group. It is crucial to recognize that cognitive impairments are not unique to women 

with hypothyroidism. According to a previous study by Eslami-Amirabadi and associates, [21], 

most women with hypothyroidism have deficits in at least one cognitive domain, with attention 

being consistently noted as a domain that is impacted. 

Patients who had been diagnosed with hypothyroidism before therapy began had higher levels of 

malondialdehyde (MDA) than the control group. Previous studies have indicated a decrease in 

malondialdehyde (MDA) levels in hypothyroidism patients after treatment. [22–24] The results of 

our study were also similar. 

According to the current study, the hypothyroid group had the greatest concentration of 

malondialdehyde (MDA), a biomarker of lipid peroxidation, at 6.86 ± 1.76 nmol/mL. The 

hypothyroid group exhibits the lowest enzymatic activity of catalase, which neutralizes hydrogen 

peroxide, with a reading of 111 ± 14. 49 nmol/mL. Following treatment with antioxidants alone, 

Guerra and colleagues [25] found that individuals with hyperthyroidism had lower MDA levels and 

increased antioxidant enzyme activity. Following therapy with a combination of antithyroid drugs 

and antioxidants, the study also found that individuals with hyperthyroidism had rapid 

improvements in malondialdehyde (MDA) levels and antioxidant enzyme activity. Claudio and 

colleagues [26] also noted that taking antioxidant supplements along with the antithyroid drug had a 

beneficial impact. 

 

CONCLUSION 

Since OS in hypothyroidism is a complex disorder, it may be the cause of the comorbidities linked 

to this illness if it is not given the attention it needs. Further cohorts and clinical trials involving 

antioxidant supplementation in addition to conventional treatment should be conducted for 

hypothyroid patients, given the numerous studies that have reported OS in hypothyroidism, as well 

as the existence of cardiovascular risk factors and an atherogenic biochemical profile. 
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