Volume - 11 | Issue - 06 | June - 2021 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

( Original Research Paper )

Healthcare

Y
J

SOMATIC DNA DAMAGES AND OXIDATIVE STRESS AMONG SUBJECTS
WITH SUBCLINICAL HYPOTHYROIDISM

Anoop A Department of Zoology, Mar Ivanios College, Thiruvananthapuram, Kerala.

Lija L Raju Department of Zoology, Mar Ivanios College, Thiruvananthapuram, Kerala.
Leenamma Joseph Department of Zoology, Mar Ivanios College, Thiruvananthapuram, Kerala.
Aswathy Genetika, Centre for Advanced Genetic Studies, Pettah P O, Thiruvananthapuram,
Sundaresh Kerala- 695024.

Dinesh Roy D* Genetika, Centre for Advanced Genetic Studies, Pettah P O, Thiruvananthapuram,

Kerala- 695024. *Corresponding Author

‘ ABSTRACT ’ Subclinical hypothyroidism (SCH), also called mild thyroid failure, is defined as a serum thyroid-stimulating hormone

(TSH) level above the upper limit of normal despite normal levels of serum free thyroxine. The overproduction of ROS
results in increased oxygen consumption by thyroid hormones which disturb the pro-oxidant/antioxidant balance leading to oxidative stress and
consequent damage to cellular structures, lipids, proteins and DNA. Oxidative stress increased in SCH due to elevated plasma lipids induced by
low thyroid function. Environmental factors and unhealthy lifestyle influence the oxidative stress and leads constituent damage to cellular
structure, lipid, protein and DNA. The aim of the present study was to quantify the extent of somatic DNA damage (by using Cytokinesis block
micronuclei assay) and Oxidative stress among subjects with subclinical hypothyroidism. The study was performed in 30 study subjects with
SCH and 15 healthy control subjects. The mean CBMN frequency and mean MDA value of study subjects was higher than that of the control
subjects. The biochemical parameters were also positively correlated with increased mean CBMN frequency. Lifestyle modifications and proper
clinical management will reduce the risk factors and thereby reduce the resulting oxidative DNA damage and subsequent cardiovascular disease

risks.
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INTRODUCTION fifteen healthy subjects without any chronic illness were selected for

Subclinical hypothyroidism (SCH), also called mild thyroid failure, is
defined as a serum thyroid-stimulating hormone (TSH) level above the
upper limit of normal despite normal levels of serum free thyroxine
(Cooper 2001). Kim and Park (2014) estimated that, “Subclinical
hypothyroidism showed a higher prevalence in women (6% to 10%)
than in men (2% to 4%) in all previous studies”. In 2019, Gosi and
Garla estimated that, “the prevalence of subclinical hypothyroidism
varies from 3 to 15% based on the study population. According to,
Somwaru et al (2012), “the risk of subclinical hypothyroidism
progression to overt hypothyroidism is 2 to 6% per year”. In 2015,
Chaker et al suggested that, “Subclinical hypothyroidism correlates
with an increased risk of fatal and non-fatal coronary artery disease
(CAD) events, congestive heart failure and fatal stroke”.

According to Rizos et al (2011), “Thyroid hormones regulate a wide
array of metabolic parameters including lipoprotein metabolism and
cardiovascular disease (CVD) risk factors, thus influencing overall
CVD risk”. Rodondi et al (2005) also observed, “an increased risk of
congestive heart failure among older patients with SH that had a TSH
level >7.0mU/l, but no significant correlation between SH and stroke,
peripheral arterial disease, cardiovascular-associated or total mortality
was revealed”. Another cross-sectional analysis further revealed SH to
be an independent risk factor for coronary heart disease, in parallel to
hypercholesterolemia, hypertension, smoking and diabetes (Walsh et
al2005).

Thyroid hormones have a considerable impact on oxidative stress
(Tejovathi et al 2013), ascribed to their role in cellular metabolism and
oxygen consumption. Fernandez et al in 2006 explained that, “the
overproduction of ROS results in increased oxygen consumption by
thyroid hormones which disturb the pro-oxidant/antioxidant balance
leading to oxidative stress and consequent damage to cellular
structures, lipids, proteins and DNA”. Oxidative stress increased in
SCH due to elevated plasma lipids induced by low thyroid function.
Environmental factors and unhealthy lifestyle influence the oxidative
stress and leads constituent damage to cellular structure, lipid, protein
and DNA. Hence the present study was undertaken to quantify the
extent of somatic DNA damage and Oxidative stress among subjects
with subclinical hypothyroidism.

MATERIALSAND METHODS
Thirty subjects with clinically proven subclinical hypothyroidism and

this study. The samples were recruited from Hridayalaya, Institute for
Preventive Cardiology, Thiruvananthapuram, Kerala to Genetika,
Centre for Advanced Genetic Studies, Thiruvananthapuram, Kerala
for genetic studies. Detailed demographic, clinical and lifestyle
characteristics were recorded using proforma. In the present study,
Cytokinesis Block Micronuclei (CBMN) assay was performed on each
sample by using cytochalasin B for quantitating the extent of somatic
DNA damages as described by Michael Fenech in 1993 and MDA
concentration was quantified for evaluating the oxidative stress. Five
ml of blood sample was collected by venipuncture, transferred 2 ml of
blood to sodium heparinized vacutainer for quantifying the extent of
somatic DNA damages. The number of micronuclei is not less than
1000 binucleated cells were scored and the distribution of micronuclei
among binucleated cells was recorded. The remaining three ml of
blood was transferred into a plain tube and allowed to clot, serum
separated immediately. Blood sugar and lipid profile, T3, T4, TSH, fT3
and fT4 were estimated. The level of the serum lipid peroxide marker,
MDA was determined using thiobarbituric acid (described by Sato et al
1979) as main reagent and measuring the values on photoelectric
colorimeter at 540nm.

OBSERVATIONSAND RESULTS

The demographic, anthropometric, physiological, clinical,
biochemical and endocrinology characteristics were recorded and
CBMN assay was done to evaluate the extent of somatic DNA
damages in each subjects. Moreover, Malondialdehyde (MDA) level
was also measured, for identifying the level of Oxidative stress. The
observed mean CBMN frequency of study subjects was 12.64 and for
control it was 10.39 (t=6.894; p <0.05). An increased mean CBMN
frequency was noted among study subjects with SCH when compared
to the control group. Similarly, an elevated MDA concentration was
also observed among study subjects (2.82umol/L) than the control
subjects (1.55pmol/L) (t=6.179; p <0.05). Fasting Blood Sugar (FBS),
Total Cholesterol (TC), Triglyceride (TG) and Thyroid stimulating
hormone (TSH) showed a statistically significant difference between
study and control subjects with p-value less than 0.05. However, levels
of T3, T4, fT3 and fT4 did not show any statistically significant
difference between study and control subjects.

The study subjects with advanced age showed an increased mean
CBMN frequency (13.31) and MDA concentration (2.99umol/L).
Among the 30 study subjects, 16 were male and the remaining were
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female subjects. The mean CBMN frequency of female subjects was
12.7 and that of male subjects it was 12.59. The observed MDA
concentration was also higher in females (2.9umol/L) as compared to
that of males (2.74pmol/L). According to residence, 30 study subjects
were categorized into three group such as, urban (n=20), rural (n=6)
and coastal (n=4). The distribution of mean CBMN frequency was
noted to be higher among subjects who reside in urban area, which was
followed by coastal and rural areas. The level of MDA was higher
among subjects who reside in coastal areas (3.01pmol/L) and when
compared to the rest. Subjects who had sedentary type of occupation
showed an increased mean CBMN frequency (13.11) and MDA
concentration (3.05umol/L) when compared to subjects with non-
sedentary type of occupation.

History of (H/o0) Diabetes was reported among 23.33% of the study
subjects. Moreover, an increased mean CBMN frequency (13.39) and
MDA concentration (2.99umol/L) was observed among the study
subjects reported with H/o Diabetes when compared to the subjects
without H/o Diabetes. Out of 30 study subjects, 10 of them reported
with H/o Hypertension, showed higher mean CBMN frequency of
13.44 and MDA level of 3.04umol/L. The observed mean CBMN
frequency and MDA level of study subjects with H/o Dyslipidemia
was 13.56 and of 2.94umol/L respectively. An increased oxidative
stress and DNA damage was observed among study subjects reported
with H/o Dyslipidemia. H/o CAD was reported in 20% (n=6) of the
study subjects and these subjects revealed increased, MDA level
(3.07umol/L) and mean CBMN frequency (13.56). Study subjects
with H/o thyroid disorder showed an increased mean CBMN
frequency of 13.43 and along with an elevated MDA concentration of
3.18umol/L as compared to that of subjects without H/o thyroid
disorder (they showed a mean CBMN frequency of 12.3 and MDA
level of 2.66pmol/L respectively). Out of 30 study subjects, 10 were
reported with H/o Chest pain. The observed mean CBMN frequency of
subjects reported with H/o Chest pain was 12.9 and their observed
MDA concentration was 2.92pmol/L. Subjects with obesity, habit of
smoking, chewing and alcohol consumption, irregular exercise, etc
showed an increased mean CBMN frequency along with an elevated
level of MDA concentration.

Study subjects with an increased concentration of FBS (>110mg/dL),
Total Cholesterol (>200mg/dL) and Triglyceride level (>150mg/dL)
showed a mean CBMN frequency of 13.12, 12.98 and 13.15
respectively and MDA concentration of 3.03umol/L, 3.03pumol/L and
2.98pumol/L respectively. Furthermore, study subjects with TSH level
>5.5 mIU/L showed an increased mean CBMN frequency of 12.01 and
MDA concentration of 2.46pmol/L. Remaining subjects with TSH
level <5.5mlU/L showed a decreased mean CBMN frequency and
MDA concentration.

DISCUSSION

Canaris et al (2000) reported that, “the incidence of subclinical
hypothyroidism varies among populations and ranges from 3 to 15%
and a higher incidence associated with increasing age, female gender
and a suboptimal iodine status”. Study done by Thakkar and Jain
(2010) observed that, “increase in cell damage was also observed in
hypothyroid and Diabetes Mellitus (DM) subjects (p<0.05).
Hypothyroidism affects the metabolism rate and thereby
mitochondrial function”. In the current study, study subjects with SCH
showed an elevated level of oxidative stress marker (MDA) and
increased mean CBMN frequency.

According to Kanaya et al (2002), “the overall prevalence of SCH was
3.4% in men and 6.3% in women and increased with age, to 14.6% in
70-year-old women and 10.1% in 70-year-old men”. In 2012, Tseng et
al mentioned that, “the prevalence of SCH increases with age and is
higher in women”. In the present study also subjects with advanced age
were observed with an increased mean CBMN frequency and MDA
concentration.

In a study done by Sharma et al (2020) it was noted that, “Type 2
diabetes mellitus (T2DM) has been associated with subclinical
hypothyroidism (SCH)”. Palma et al in 2013 also reported that, “the
prevalence of SCH was more in patients with T2DM (2.2% to 17%)
than the general population (4 to 10%)”. In the current study, 7 subjects
were reported with H/o Diabetes and also their observed mean CBMN
frequency and MDA level was higher when compared to the rest.

In 2012, Pearce estimated that, “I to 11% of all patients with
dyslipidemia have subclinical hypothyroidism”. According to Hak et

al (2000), “SCH is a strong indicator of the risk for atherosclerosis and
myocardial infarction in elderly women”. According to Hussain et al
(2019), “SCH is associated not only with elevated low-density
lipoprotein-cholesterol (LDL-C) levels and low high-density
lipoprotein-cholesterol (HDL-C) levels but also with elevated
lipoprotein(a). This may further increase the risk of the development of
atherosclerosis”. In the present study, 5 subjects were reported with
H/o Dyslipidemia and these subjects reported an increased mean
CBMN frequency and MDA concentration.

Rajendra et al in 2015 observed, “a significantly higher level of
diastolic BP, TC and LDL-C among SCH subjects when compared to
healthy control. Moreover, High diastolic BP, hypercholesterolemia,
low HDL-C, undesirable LDL-C and high hs-CRP were much
common in SCH subjects compared to control”. Sharma et al (2011)
also observed that, “significant positive correlation between TSH and
hs-CRP, LDL-C and TC among subjects with subclinical
hypothyroidism”. In the current study it was observed that, SCH
subjects with high concentration of FBS, TC, TG and TSH showed an
elevated mean CBMN frequency and MDA concentration. Cheserek et
al (2015) suggested that, “Plasma MDA is an important biomarker of
oxidative damage to lipids. A marked increase in MDA in SCH
compared with euthyroid controls which indicate increased oxidative
stress”.

CONCLUSION

Subclinical hypothyroidism is one of the most common autoimmune
diseases, triggered by wide range of factors such as advanced age,
obesity, an irregular lipid profile and environmental factors. Moreover,
the current study also demonstrated that oxidative stress was increased
in subclinical hypothyroidism as indicated by the elevated lipid
peroxidation product, malondialdehyde. This study clearly
demonstrated that, there was an increased DNA damage and oxidative
stress among study subjects with SCH. This is mainly due to the
lifestyle and dietary habits and sometimes due to various hereditary
factors. The subclinical thyroid dysfunction is common and highlights
the usefulness of screening to allow early detection and therefore,
preventing associated adverse health outcomes. Thus it can be
concluded that certain dietary modification, changes in life style
parameters and proper medication can reduce the risk of SCH and
subsequent development of CVD risks.
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