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ABSTRACT

Background: The present study was conducted on patients suffering from subclinical and over hypothyroidism
and healthy controls. Materials and methods: The sample size was calculated to be 100 (50 cases and 50 healthy
controls). They were recruited from the outpatient department with history of overt or subclinical hypothyroidism
with no clinical evidence of CAD. Thyroid related parameters (FT4 and TSH) and cardiac parameters (SBP, DBP,
PR, ECG HR, QRS) and oxidative stress biomarker (pre-TET MDA and post-TET MDA) were measures and
correlated. Results: The mean FT4 was 0.80£0.23 in the case group and 0.75+0.30 in the control group. The TSH
was 13.32+9.71 in the case group and 3.19+4.26 in the control group. The pre-TET MDA was 18.74+6.56 in the
case group and 3.30+0.72 in the control group. The post-TET MDA was 20.62+6.56 in the case group and
5.45+£0.89 in the control group. Statistically significant difference exists between the groups (p value<0.05).
Conclusion: The present study shows that there is a positive correlation between FT4 and post- TET MDA and a
positive correlation between TSH and post-TET MDA. That means, oxidative stress as well as MDA levels will

increase if there is any increase in the FT4 level and TSH level.
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INTRODUCTION

Hypothyroidism is a complex disease with multiple
physiological and psychological signs and symptoms that
can have a considerably negative impact on quality of
life including exercise-related constraints and reduced
physical performance. Hypothyroidism can be classified
on the basis of its time of onset (congenital or acquired
hypothyroidism), its causal dysfunction at the thyroid
gland or hypothalamic-pituitary level (primary or central
hypothyroidism), and its severity. Oxidative Stress is
defined as the unbalancing between production of free
radicals, molecules characterized by high reactivity due
to one or more unpaired electrons in the external orbital
and antioxidant defences in the biological systems.
Presently it is considered an important pathogenic
mechanism in different diseases. Free radicals may cause
lipid peroxidation & damage to macromolecules &
cellular structures of the organism, endothelium and
erythrocytes. There are several biochemical markers
showing the extent of ongoing oxidative stress in the
body. Thyroid hormones have well- known effects on
mitochondrial oxygen consumption but data regarding
the role of hypothyroidism on oxidative stress is not
adequate.®! Oxidative stress results in imbalance
between the antioxidant defence systems and the rate of

production of reactive oxygen species (ROS). It not only
leads to lipid peroxidation and oxidative DNA damage
but also interferes with physiologic adaptation and
intracellular signal transduction. The resulting change in
the intracellular redox status leads to the activation of
protein kinases like Tyrosine kinase, Protein kinase C,
and the Mitogen-activated protein kinase cascade leading
to altered cellular functions.!

Excess thyroid-stimulating hormone (TSH) per se might
alter oxidative stress processes. Hypothyroidism-induced
dysfunction of the mitochondrial respiratory chain can
lead to the accelerated production of free radicals.
Regular physical activity (exercise training) is an
important factor in the prevention and treatment of
cardiovascular disease. Exercise training improves
vascular endothelial function with improved nitric oxide
bioavailability as a result of enhanced synthesis and
reduced oxidative stress-mediated destruction. However,
acute-intense exercise does not elicit the same response
as long- term exercise training. Although regular
exercise training decreases oxidative stress, strenuous
acute physical exercise can cause oxidative stress and
subsequent damage to cellular proteins, lipids and
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nucleic acids as well as changes to the glutathione
system.[5!

The treadmill exercise test (TET) is a short-term exercise
testing and is widely used in subjects with suspected
coronary artery disease. TET is one of the most
frequently used non- invasive tests to assess the patients
with suspected or proven coronary artery disease. Few
previous studies have reported that TET increases
oxidants, decreases Total Antioxidant capacity and
Vitamin C namely, the balance shift towards oxidative
side, but this stress is not enough to produce DNA
damage. However, the available data concerning Oxidant
stress and Antioxidant on the combined effect of both
Sub-clinical and Overt Hypothyroidism and Acute
Exercise Test are scanty and inconclusive.™”

Therefore, the study was conducted to determine whether
Treadmill Exercise Test (TET) is causing any additional
effect on the Oxidative Stress Parameters of Sub-clinical
and Overt Hypothyroidism cases.

MATERIALS AND METHODS

The study was conducted in the Department of
Physiology and Biochemistry of Calcutta National
Medical College, Kolkata. The ethical approval was
obtained from the institutional ethical committee. The
sample size was calculated to be 100 (50 cases and 50
healthy controls). They were recruited from the
outpatient department with history of overt or subclinical
hypothyroidism with no clinical evidence of CAD.

Inclusion criteria: Adult patients (age>18 years) with
newly diagnosed (treatment-naive) Subclinical (SCH)
and Overt hypothyroidism (OH) was included in the
study.

Exclusion criteria: Subjects with Hypertension,
Cardiovascular disease, Diabetes Mellitus,
Dyslipidaemia, Acute or Chronic Inflammatory disease,
Immunological disease, History or Presence of
Neoplastic Disease, Alcohol consumption greater than 40
ml per day, or Medication use, including Mineral or
Vitamin supplements, Smoking and Body Mass Index
>30 kg/m2 was excluded. In addition, the individuals
with Angina or any other Cardiac or Pulmonary
symptoms potentially limiting exercise performance and
not reaching target heart rate (THR) was excluded as
well.

Methodology: Descriptive data of participants like
name, age, sex, personal history, occupation, were
obtained by interviewing the patients. Each of the
patient’s proper history was recorded on predesigned and
pretested proforma. They underwent thorough physical
examination. All of them had normal 12 lead ECG. All
patients were subjected to the following investigations at
the time of inclusion into the study: Routine Hemogram,
Glycosylated Haemoglobin, FBS & PPBS, Lipid Profile

(Total Cholesterol, Triglycerides), Blood Urea and
Serum Creatinine, Urine Routine and Microscopic
examination, X-ray chest (PA view).,, Resting
Electrocardiogram. The main study variables were
Serum FT4 & TSH and Pre and Post TET Serum
Malondialdehyde (MDA) Level.

Statistical analysis: The data was tabulated in Microsoft
Excel software and analyzed with SPSS V.24 software.
Independent t test, one way ANOVA and Pearson’s chi
square test were used for the comparisons between the
groups and Pearson’s correlation coefficient was used for
assessing the correlation between the variables. The p
value<0.05 was considered as statistically significant.

RESULTS

The results of the study showed that, the mean age was
30.38+4.61 years in the case group and 25.44+4.89 years
in the control group. Statistically significant difference
exists in the mean age between the groups (p
value<0.05); the case group had 26% male and 74 %
female and the control group had 48% male and 52%
female. Statistically significant difference exists in the
gender distribution between the groups (p value<0.05);
the case group had 64% housewives, 4% drivers, 12%
labourers and 20% students and the control group had
22% housewives, 8% drivers, 10% labourers and 60%
students. Statistically significant difference exists in the
distribution of occupation between the groups (p
value<0.05); the case group had 80% patients from low
socioeconomic status and 20% patients from middle
socioeconomic status and the control group had 98%
patients from low socioeconomic status and 2% patients
from middle socioeconomic status.  Statistically
significant difference exists in the distribution of
socioeconomic status between the groups (p value<0.05)
(Table 1).

The highest proportion of the patients in the case group
was taking Eltr 50 (30%) and lowest proportion of the
patients in the case group was taking Eltr 150 (8%) or
Eltr 100 (8%). The highest proportion of the patients in
the case group was having the disease for 2 years (28%)
and lowest proportion of the patients in the case group
was having the disease for 8 years (1%).
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Table 1: Demographic details.

Variables Case Control p value

Age (years) 30.38+4.61 25.44+4.89 <0.001
Male 13 (26.0%) 24 (48.0%)

Sex Female 37 (74.0%) 26 (52.0%) 0.022
Housewife 32 (64.0%) 11 (22.0%)

. Driver 2 (4.0%) 4 (8.0%)

Oceupation = urer 6 (12.0%) 5 (10.0%) <0.001
Student 10 (20.0%) 30 (60.0%)

Socioeconomic | Low 40 (80.0%) 49 (98.0%) 0.004

status Middle 10 (20.0%) 1 (2.0%) '

The Comparison of the study variables showed that, the
mean FT4 was 0.80+0.23 in the case group and
0.75+0.30 in the control group; the TSH was 13.32+9.71
in the case group and 3.19+4.26 in the control group.
Statistically significant difference exists in the TSH
between the groups (p value<0.05); the pre-TET MDA
was 18.74+6.56 in the case group and 3.30+0.72 in the
control group. Statistically significant difference exists in
the pre-TET MDA between the groups (p value<0.05);
the post-TET MDA was 20.62+6.56 in the case group
and 5.45+0.89 in the control group. Statistically
significant difference exists in the post-TET MDA
between the groups (p value<0.05); the SBP was
121.16+5.08 in the case group and 125.22+7.75 in the
control group. Statistically significant difference exists in
the SBP between the groups (p value<0.05); the DBP

Table 2: Comparison of the study variables.

was 79.48+3.17 in the case group and 79.91+2.82 in the
control group; the PR was 80.56+5.20 in the case group
and 84.40£5.65 in the control group. Statistically
significant difference exists in the PR between the
groups (p value<0.05); the QRS (s) was 0.076+0.01 in
the case group and 0.081+0.01 in the control group.
Statistically significant difference exists in the QRS (s)
between the groups (p value<0.05); the ECG HR was
80.56+5.20 in the case group and 85.42+6.15 in the
control group. Statistically significant difference exists in
the ECG HR between the groups (p value<0.05); the HR
max was 140.52+3.41 in the case group and
115.12+10.28 in the control group. Statistically
significant difference exists in the HR max between the
groups (p value<0.05) (Table 2).

Variables Case Control p value
FT4 0.80+0.23 0.75+0.30 0.399
TSH 13.31+9.71 3.19+4.26 <0.001
Pre-TET MDA 18.74+6.56 3.30+0.72 <0.001
Post-TET MDA 20.62+6.56 5.45+0.89 <0.001
SBP 121.16+5.08 125.22+7.75 0.003
DBP 79.48+3.17 79.91+2.82 0.470
PR 80.56+5.20 84.40+5.65 0.001
QRS (s) 0.076+0.01 0.081+0.01 <0.001
ECG HR 80.56+5.20 85.4246.15 <0.001
HR max 140.52+3.41 | 115.12+10.28 <0.001

Both FT4 and TSH showed positive correlation with

post-TET MDA (r=0.0003 between FT4 & Post-TET

MDA and r=0.5313 between TSH & Post-TET MDA)

(Figure 1& 2). Comparison of stress levels with duration

among the cases showed that, the highest stress level was

found in new cases (29.18+0.92) and lowest was found

in 1 year (15.06+4.64) and statistically significant

difference exists between the stress levels in different

durations (p value<0.05). And comparison of pre-TET

MDA and post-TET MDA in cases showed that, the pre-

TET MDA was 18.74+6.56 and post-TET MDA was

20.62.12+6.57 in the case group and statistically

significant difference exists between pre-TET MDA and

post-TET MDA (p value<0.05).
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Figure 1: Positive correlation between FT4 and Post-TET MDA.
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Figure 2: Positive correlation between TSH and Post-TET MDA.

DISCUSSION

The present case control study consisted of 50 patients
and 50 healthy controls. The mean age of the cases were
significantly higher than the mean age of the controls
where the mean age was 30.38+4.61 years in the case
group and 25.44+4.89 years in the control group. These
findings are similar to the study by Huang et al.'
showed the age of the patients was 23-27 years. The
gender distribution in the present study showed female
predominance in comparison to the male in both the
groups where the case group had 26% male and 74 %
female and the control group had 48% male and 52%
female. Banshal et al10 also showed similar findings in
case of gender distribution. The distribution of
occupation of the participants showed that the mostly
affected persons were housewives followed by students,

labourers and drivers where the case group had 64%
housewives, 4% drivers, 12% labourers and 20%
students and the control group had 22% housewives, 8%
drivers, 10% labourers and 60% students. The higher
prevalence in the housewives can be justified as the
predominant gender in the study was female and most of
the adult females in a developing country like India are
housewives. The distribution of socioeconomic status of
the participants showed that the mostly affected persons
were from low socioeconomic status in both the groups
where the case group had 80% patients from low
socioeconomic status and 20% patients from middle
socioeconomic status and the control group had 98%
patients from low socioeconomic status and 2% patients
from middle socioeconomic status. The higher
prevalence in the low socioeconomic status can be
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justified as the physical and mental stress are usually
higher in this section. Moreover not all from this
socioeconomic level can afford proper treatment for
thyroid disorder. Hence, thyroid dysfunction can be more
frequently seen in them.

When the FT4 was compared between the case and the
control groups, it was found that mean FT4 was higher in
the case group in comparison to the control group where
the mean FT4 was 0.80+0.23 in the case group and
0.75£0.30 in the control group. Similar results can be
seen in the study by Anthony et al.?? Although a slightly
different result was reported in the study by Francisco et
al.** where mean FT4 level was 0.95 in cases which was
lower than that of 0.98 in controls.

When the TSH was compared between the case and the
control groups, it was found that mean TSH was
significantly higher in the case group in comparison to
the control group where the TSH was 13.32+9.71 in the
case ?roup and 3.19+4.26 in the control group. Francisco
et al.™¥ reported that the case group showed higher TSH
(5.58) in comparison to the controls (2.10). Fathi et al.*!
also reported that the case group had higher level of TSH
than the control group.

When the pre-TET MDA was compared between the
case and the control groups, it was found that mean pre-
TET MDA was significantly higher in the case group in
comparison to the control group where the pre-TET
MDA was 18.74+6.56 in the case group and 3.30+0.72 in
the control group. And when the post-TET MDA was
compared between the case and the control groups, it
was found that mean post-TET MDA was significantly
higher in the case group in comparison to the control
group where the post-TET MDA was 20.62+6.56 in the
case group and 5.45+0.89 in the control group. The
exercise increased the oxidative stress in the body that
led to the rise of MDA levels in the persons of both the
groups. But hypothyroidism resulted in the higher levels
of MDA in the case group both in pre-treatment and
post-treatment measurements.  Similar results are
reported in the study by Baskol et al.™! where both pre-
treatment and post-treatment levels of MDA was higher
in the case group in comparison to the control group.
Their study was designed to investigate the relationship
between the serum levels of oxidant-antioxidant system
(malondialdehyde (MDA) level, Paraoxonase (PONL1)
activity, nitric oxide (NO) level and superoxide
dismutase (SOD) activity) and thyroid hormone status in
hypothyroidism pre and posttreatment. The study group
comprised 33 patients with primary hypothyroidism. 18
of these patients were re-evaluated after euthyroid state
i.e. at least 6 months of thyroxine replacement. The
patients were compared with 26 normal healthy controls.
Serum MDA level, PON1 activity, NO level and SOD
activity were measured according to an enzymatic
spectrophotometric method. MDA levels were found
higher in patients with hypothyroidism before the
treatment than the controls. MDA levels were also found

to be decreased after the treatment in patients with
hypothyroidism. However MDA were found still higher
than the controls after the treatment. PON1 activity was
found to be lower in patients pre- treatment when
compared to posttreatment hypothyroidism and controls.
Posttreatment of hypothyroidism mean PON1 activity
significantly increased compared to pre-treatment level
but it was still significantly lower than control level.

The present study shows that there is a positive
correlation between FT4 and post- TET MDA and a
positive correlation between TSH and post-TET MDA.
That means, oxidative stress as well as MDA levels will
increase if there is any increase in the FT4 level and TSH
level. In other words, increase in the FT4 and TSH can
be observed if there is increased oxidative stress as well
as MDA in the body. Baskol et al.™ also reported
similar correlation between the thyroid hormones and
oxidative stress. It is a well-known fact that exercise
affects the activity of many glands and the production of
their hormones. One of the glands affected is the thyroid.
It is also known that thyroid hormones act in fatty acid
oxidation and thermoregulation. Thyrotropin-releasing
hormone (TRH) secreted from hypothalamus stimulates
anterior pituitary to release thyrotropin (TSH, thyroid
stimulating hormone). When exercise is repeated at
certain intervals, there is a pituitary-thyroid reaction that
is properly coordinated by increasing turnover of thyroid
hormones. 162

CONCLUSION

It is most likely that many of the mechanisms
participating in the development of thyroid pathologies
are still unknown. However, there is a notable
connection of increased reactive oxygen species
generation and findings of oxidative damage with the
development of thyroid cancer and other diseases
described here. In addition, thyroid disorders may also
initiate or increase ROS release and oxidative stress,
enhancing oxidative damage. The most recent studies
suggest a close link between thyroid diseases and
oxidative stress. Taking into consideration research
findings to date, it would appear that preventive nutrition
therapy against redox imbalance, in enriching the daily
diet in products with a high antioxidant value and
supporting the internal antioxidant defence systems, may
constitute a promising approach to preventing the
development of many chronic thyroid diseases. This
creates a prospect for developing measures precisely
targeted at the free radical background, which can be
used in the treatment and prevention of thyroid diseases
as well as other oxidative diseases.

REFERENCES

1. Chakrabarti SK, Ghosh S, Banerjee S, Mukherjee S,
Chowdhury S. Oxidative stress in hypothyroid
patients and the role of antioxidant supplementation.
Indian J Endocr Metab, 2016; 20: 674-8.

2. Gul M, Demircan B, Taysi S, Oztasan N,
Gumustekin K, Siktar E et al. Effects of endurance

WWW.ejpmr.com | Vol 9, Issue 7, 2022. |

1SO 9001:2015 Certified Journal | 353




Ahmed et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

training and acute exhaustive exercise on antioxidant
defense  mechanisms in rat heart. Comp
BiochemPhysiol, 2006; 143: 239-45.

Gawel S, Wardas M, Niedwork E, Wardas P.
Malondialdehyde as a Lipid Peroxidation marker
.wiadtek, 2004; 57(9-10): 453-5.

Del Rio D, Steward AJ, Pellegrni N. Review of
recent studies on Malondialdehyde - as toxic
molecule and biological marker of Oxidative stress.
Janero DR. MDA and TBA reactivity as diagnostic
indices of lipid peroxidation and Peroxidative tissue
injury .Free radic Biol Med,1990; 9: 515-40.

Ayse Nus Torun, Sevsen Kulak Sizoglw, Mustafa
Kulak SizoGlw, Barisonder Pamuk, Elif Isbilen,
Neslihan Bascil Tatuncu. Serum total antioxidant
status and lipid Peroxidation marker MDA levels in
overt and subclinical hypothyroidism, August 2008;
10: 1365-2265.

Steinberg D, Parthasarathy S, Carew TE. Beyond
Cholesterol modification of Low density lipoprotein
that increase its athrogenicity .N .Eng J Med, 1989;
320: 915-924.

Heinecke JW. Mechanisms of Oxidative damage of
LDL in atherosclerosis curropin lipidol, 1997; 8:
268-274.

Esterbauer H, Gebicki J, Putil H, Jurgens G. Role of
lipid peroxidation and anti Oxidant - oxidative
modification of LDL. Free rad Biol. Med, 1992: 13:
341-390.

Nanda N, Bobby Z, Hamide A. Association of
thyroid stimulating hormone and coronary lipid risk
factors with lipid peroxidation in hypothyroidism.
Clin Chem Lab Med, 2008; 46: 674-9.

Wen-Sheng Huang, Ming-Der Yu, Meei-Shyuan
Lee, Cheng-Yi Cheng, Shih-Ping Yang, Hei-Min
Linda Chin, Sing-Yung Wu. Effect of Treadmill
Exercise on irculating Thyroid Hormone
Measurements. Med Princ Pract, 2004; 13: 15-19.
Anthony C. Hackney, Ashley Kallman, Karen P.
Hosick, Daniela A. Rubin, Claudio L. Battaglini.
Thyroid hormonal responses to intensive interval
versus steady-state endurance exercise sessions.
Hormones, 2012, 11(1): 54-60.

Francisco Zacaron Werneck et al. Exercise training
improves quality of life in women with subclinical
hypothyroidism: a randomized clinical trial. Arch
Endocrinol Metab, 2018; 62/5.

Fathi M, Mosaferi Ziaaldini M, Khairabadi S, Hejazi
K. Effect of Aerobic Exercise on Thyroid Hormones
and Quality of Life in Obese Postmenopausal
Women. Medical Laboratory Journal, 2018; 12(6):
5-11.

G. Baskol, H. Atmaca, F. Tanriverdi, M. Baskol, D.
Kocer, F. Bayram. Oxidative Stress and Enzymatic
Antioxidant Status in Patients with Hypothyroidism
before and after Treatment. Exp Clin Endocrinol
Diabetes, 2007; 115: 522-526.

Recep Demirba, RemziY>lmaz, Salih Giizel, Hakim
Celik, Abdurrahim Kogyigit, Erel Ozcan.Effects of
treadmill exercise test on oxidative/antioxidative

17.

18.

19.

20.

21.

parameters and DNA
damage.AnadoluKardiyolDerg, 2006; 6: 135-40.
Tejovathi B, Suchitra MM, Suresh V, Reddy VS,
Sachan A, Srinivas Rao PV, Bitla AR. Association
of lipid oxidation with endothelial dysfunction in
patients with overt hypothyroidism. Exp Clin
Endocrinol Diabetes, 2013; 121 (5): 306-9.
Messarah M, Saoudi M, Boumendje A, Boulakoud
MS, Feki AE. Oxidative stress induced by thyroid
dysfunction in rat erythrocytes and heart. Environ
Toxicol Pharma col, 2011; 31: 33-41.

Peppa M, Betsi G, Dimitriadis G. Lipid
abnormalities and cardiometabolic risk in patients
with overt and subclinical thyroid disease. J Lipids,
2011; 575840: 1-9.

Rizos CV, Elisaf MS, Liberopoulos EN. Effects of
thyroid dysfunction on lipid profile. Open
Cardiovasc Med J, 2011; 5: 76-84.

Venditti P, Meo SD. Thyroid hormone-induced
oxidative stress. Cell Mol Life Sci 2006; 63(4): 414—
34.

WWW.ejpmr.com

| Vol 9, Issue 7, 2022. |

1SO 9001:2015 Certified Journal

| 354




