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Abstract:

Background: Thyroid dysfunction is one of the most common endocrinological disorders. Consequently,
abnormalities of these hormones frequently involve many organ systems producing diverse clinical signs and
symptoms which are generally nonspecific. Thus confirmation of a provisional diagnosis of thyroid disorder
rests largely upon the biochemical parameters. Aspartate transaminase (AST) is an enzyme found in nearly all
living cells.

Aim: This study is conducted to see the effects of variation in thyroid hormones on the Aspartate
transaminase (AST) levels, thus elucidating the effect on numerous systems of the body. The study was
conducted in the Government Medical College and associated group of Hospitals, Kota (Rajasthan), India. The
duration of study was January 2016 to October 2016. The present study comprised of 150 subjects,out of which
50 were hypothyroid and 50 cases of hyperthyroidism and 50 were euthyroid subjects. The statistical analysis
was performed by using Microsoft Excel Program.

Results: Among the total 150 subjects included in the study, there were 45 males and 105 females. On the basis
of Serum T3, T4 and TSH levels, the subjects were categorised into hypothyroid, hyperthyroid and euthyroid.
The Mean = SD of Serum AST levels in hypothyroid, hyperthyroid and euthyroid subjects is 64.28+10.56,
52.08+8.62 and 20.06+8.64 respectively. The results were compared by one - way ANOVA. The P value was
calculated and found < 0.05, which was considered statistically significant.

Conclusion: This study shows the raised levels of AST were seen in hypothyroid and hyperthyroid cases as
compared to euthyroid subjects, though the rise is significant in the hypothyroid cases.

Keywords: Aspartate transaminase (AST) ,Euthyroid, Hyperthyroid, Hypothyroid, Serum Glutamate
Oxaloacetate Transaminase (SGOT).

I.  Introduction

Thyroid gland is one of the largest endocrine gland of the body, located in the neck, anterior to trachea.
It consists of two lobes that are connected by an isthmus, which secretes the hormones tetraiodothyronine or
thyroxine (T4) and triiodothyronine (T3). The production of T, and Tj is tightly regulated through the
hypothalamic-pituitary-thyroid axis [1]. Thyroid disorders are commonly separated into two major categories,
hypothyroidism (due to poorly functioning thyroid gland) and hyperthyroid(caused by overactive thyroid
gland)[2].The gland produces hormones which play a great role in control of basal metabolic rate (BMR),
general body metabolism, growth, development and tissue differentiation. Thyroid dysfunction is one of the
most common endocrinological disorders. Consequently, abnormalities of these hormones frequently involve
many organ systems producing diverse clinical signs and symptoms which are generally nonspecific. Thus
confirmation of a provisional diagnosis of thyroid disorder rests largely upon the biochemical parameters [3]
The commonly used parameters for assessment of thyroid function are estimation of thyroid stimulating
hormone (TSH), total tri-iodothyronine (T3), total thyroxine (T4), free T3 (FT3) and free T4 (FT4). Out of these
TSH has been accepted as the initial screening test. This is because serum level of TSH has been documented to
reflect the integrative action of thyroid hormone on the tissue most sensitive to circulating thyroid hormones, the
pituitary [4].

Thyroid disease is quite common. Current estimates suggest that it affects as many as 9% to 15% of the
adult female population and a smaller percentage of adult males [5].This gender-specific prevalence almost
certainly results from the underlying autoimmune mechanism for the most common forms of thyroid disease,
which include both Graves’ and Hashimoto’s disease [6]. However, with advancing age, especially beyond the
eighth decade of life, the incidence of disease in males rises to be equal to that of females [5]. Thyroid disorders
being the most common disorders of endocrine system, require essential and timely diagnosis [7]. The
prevalence of both hypothyroidism and hyperthyroidism increases with age, showing a higher incidence in
women than in men [8,9]. Thyroid hormones exert their effect on cardiovascular hemodynamic by genomic and
non-genomic actions [10,11].
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The significance of the contribution of laboratory medicine to clinical cardiology has grown in
importance over years [12]. Clinicians have used biomarkers as an additional tool to aid clinical assessment and
to enhance their ability to identify the “vulnerable” patient at the risk for cardiovascular diseases, as suggested
by a recent National Institute of Health panel (NIH) [13,14].Aspartate transaminase (AST) or aspartate
aminotransferase, also known as AspAT/ASAT/AAT or serum glutamic oxaloacetic transaminase (SGOT), is
a pyridoxal phosphate (PLP)-dependent transaminase enzyme (EC 2.6.1.1) that was first described by Arthur
Karmen and colleagues in 1954.AST catalyzes the reversible transfer of an a-amino group between aspartate
and glutamate and, as such, is an important enzyme in amino acid metabolism. AST is found in
the liver, heart, skeletal muscle, kidneys, brain, and red blood cells. Serum AST level, serum ALT (alanine
transaminase) level, and their ratio (AST/ALT ratio) are commonly measured clinically as biomarkers for liver
health. The tests are part of blood panels.AST is found in the liver, heart (cardiac muscle), skeletal muscle,
kidneys, brain, and red blood cells.AST may be elevated also in diseases affecting other organs, such
as myocardial infarction, acute pancreatitis, acute hemolytic anemia, severe burns, acute renal disease,
musculoskeletal diseases, and trauma [15-17].

I1. Aim Of The Study

This study is conducted to see the effects of variation in thyroid hormones on the SGOT/AST
levels, thus elucidating the effect on various systems of the body. This study may be beneficial for public
health and clinical practice
Objectives Of The Study
1. Toestimate Serum T3, T4 and TSH in all subjects.
2. To categorize all the subjects into hypothyroid cases, hyperthyroid cases and euthyroid controls.
3. To estimate the SGOT/ AST (Serum Glutamate Oxaloacetate Transaminase/ Aspartate Transaminase) in

all the subjects.

I11. Material And Methods

Place Of Study
The study was performed in the Government Medical College and associated group of Hospitals, Kota
(Rajasthan), India. The duration of study was January 2016 to October 2016.
Sample Size

The present study comprised of 150 subjects, out of which 50 were hypothyroid and 50 cases of
hyperthyroidism and 50 were euthyroid subjects, which will act as control subjects. The subjects were selected
amongst those attending outdoor and indoor in NMCH, Kota, Rajasthan, India.
Sample Collection And Storage

All samples were taken from hypothyroid, hyperthyroid and euthyroid subjects who fasted for at least 8
hours before the blood collection.7 ml venous blood will be drawn from each subject & discharged into a plain
sample bottle and allowed to clot. Sample is centrifuged at 3000 rpm for 15 min, serum separated from cells,
and stored at 2-8°C in stoppered tubes for up to 48 hours. If longer storage is required, the sera or plasma is
frozen at -25 + 6°C.Serum separated and analyzed for T3, T4, TSH, CK-NAC, CK-MB, LDH and AST(SGOT) .
The sample were processed in standardized manner under set protocol in the Department of Biochemistry,
central lab NMCH, Kota.
Statistical Analysis
The statistical analysis was performed by using Microsoft Excel Program. The results were expressed as MEAN
+ STANDARD DEVIATION. The P value was calculated and found < 0.05, which was considered statistically
significant. The results were compared by one - way ANOVA between hyperthyroid, , hypothyroid, and
euthyroid cases.
Subject Selection
Inclusion Criteria:-
a. >25years and < 50 years
b. Newly diagnosed cases of hypothyroidism and hyperthyroidism.
Exclusion Criteria:-
pregnancy
hypertension and diabetes mellitus
chronic renal disorders and liver disorders
cardiac disorders
dehydration
glomerulonephritis and pyelonephritis
eclampsia & preeclampsia
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8. Patients on certain medications -antiarrhythmics, B-blockers, lithium, fibrates, phenothiazines, steroids,
statins and, corticosteroids etc.

9. age<25years,>50 years

10. previous use of L-thyroxine or antithyroid medication and thyroidectomy.

11. Drug intoxication,

12. Patients not willing to participate in the study.

<o

% Informed consent was obtained from each subject.

IV. Results And Observations
Table 1: Distribution Of Subjects In Different Age Groups
Among the total of 150 subjects of ages 25 -50 years of both sexes were included in the study, 50 were
hypothyroid, 50 were hyperthyroid and 50 were euthyroid. Their serum levels of T3, T4 and TSH were
estimated and confirmed.
Among the total 150 subjects, age wise distribution was done in all the 3 groups (hypothyroid, hyperthyroid and
euthyroid). All the subjects were divided in 5 groups :
Group -1 included ages 25-30 years.
Group -2 included ages 31-35years
Group -3 included ages 36-40years
Group -4 included ages 41 — 45years
Group — 5 included ages 46-50years.
In hypothyroid cases, 5 cases were in group -1, 5 in group-2, 15 in group-3,18 in group-4 and 7 in group -5.
In hyperthyroid cases, 3 cases were in group -1, 5 in group-2, 12 in group-3,13 in group-4 and 17 in group -5.
The euthyroid subjects were selected equally in all age groups.
This is shown in Table 1 and Graph 1.

Table 1: Showing distribution of subjects of various thyroid categories in 5 age-groups.

GROUPS AGE-GROUPS NO. OF | NO. OF | NO. OF
HYPOTHYROID HYPERTHYROID EUTHYROID
CASES CASES CASES
1 25-30 Years 5 3 10
2 31-35Years 5 5 10
3 36-40Years 15 12 10
4 41-45Years 18 13 10
5 46-50Years 7 17 10
18
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Graph-1: Showing distribution of subjects of various thyroid categories in 5 age-group
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Table 2: Mean Of Ages

The Mean £SD of ages in hypothyroid, hyperthyroid and euthyroid subjects is 39.48+6.05, 47.57+6.27 and
37.66x7.48 respectively.

The data is as shown below:

Table 2: Showing Mean +SD of Ages In Hypothyroid, Hyperthyroid And Euthyroid Subjects.
THYROID HYPOTHYROID | HYPERTHYROID | EUTHYROID

CATEGORIES
AGE(MEAN=5D) 39.48+6.05 47.57+6.27 37.66+7.48
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HYPOTHYROID | HYPERTHYROID EUTHYROID |
# Age(Mean ) 30.48 4757 17.66 ]

Graph 2: Showing Mean of Ages In Hypothyroid, Hyperthyroid And Euthyroid Subjects.
Table 3: Gender Distribution Of The Subjects
Among the total 150 subjects included in the study, there were 45 males and 105 females(as shown in table 3
and Figure 3 given below).

Table 3: Showing the distribution of patients according to gender

GENDER NUMBER
FEMALES 105
MALES 45
TOTAL 150

= FEMALES
= MALES

Figure 3: Pie diagram showing distribution of patients according to gender
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Table 4: Mean + Sd Of Serum Ast/Sgot Levels In Different Thyroid Categories

The Mean + SD of Serum AST/SGOT levels in hypothyroid, hyperthyroid and euthyroid subjects is 64.28 +
10.56, 52.08 = 8.62 and 20.06 + 8.64respectively.

The statistical analysis is done by one-way ANOVA. P-value is found to be <0.05, which is significant as shown
below in Table 4.

Table 4: Showing the Mean = SD of Serum LDH levels in hypothyroid, hyperthyroid and euthyroid subjects.
*P-value is <0.05, which is significant.

PARAMETER HYPOTHYROID HYPERTHYROID EUTHYROID P-value
AST/SGOT (IU/L) 64.28 +10.56 52.08+8.62 20.06 +8.64 <0.05*
(Mean £ SD)

The mean of serum LDH levels in hypothyroid, hyperthyroid and euthyroid subjects is depicted graphically
below in the graph 4.
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Graph 4: Showing the Mean =of Serum AST/SGOT levels in hypothyroid, hyperthyroid and euthyroid
subjects.

Table 5: Showing Meant Sd Of Serum T3, T4, Tsh And Ast/Sgot Among Hypothyroid, Hyperthyroid And
Euthyroid Subjects.

PARAMETERS HYPOTHYROID HYPERTHYROID EUTHYROID p-value
T3 (ng/ml) 0.4 40.2 2.4+0.4 1.13 +0.37 <0.05
T4(ug/dl) 3.2+17 16.04 +2.92 8.63 +1.64 <0.05
TSH(uIU/dI) 26.04 £10.44 0.04 +0.06 3.02 +1.26 <0.05
AST/SGOT (1U/L) 64.28 +10.56 52.08+8.62 20.06 +8.64 <0.05

*P-value is <0.05, which is significant

V. Discussion

Overt abnormalities in thyroid function are common endocrine disorders affecting 5-10% of
individuals over a lifespan.[18] Clinical symptoms and signs are often nonspecific, and the diagnosis and
monitoring of therapy depends crucially on measurements of thyroid hormones (triiodothyronine, T3 and
thyroxine, T4), and thyroid stimulating hormone (TSH) in blood[19]. The present study was undertaken to
understand the effects of thyroid disorders on the cardiovascular system, which has been demonstrated by the
use of thyroid hormones(T3, T4 and TSH) and AST/SGOT.The study was conducted in the Government
Medical College and associated group of Hospitals, Kota (Rajasthan), India. The duration of study was
January 2016 to October 2016. The study included 150 subjects, amongst which 50 were hypothyroid, 50 were
hyperthyroid cases and 50 were euthyroid subjects.

Thyroid disorders cause remarkable systemic derangements, because signs and symptoms referable are
the manifestations of thyroid dysfunctions. Significantly thyroid hormones play crucial role in differentiation,
growth and metabolism. TH has important tissue effects, which are classified into three major aspects :
general thermo genesis, mediated by increase the basal metabolic rate; general metabolic effects, mediated
by stimulating protein and lipid turnover and carbohydrate metabolism; and effects on growth and
development[20]. Thyroid diseases are, arguably, among the commonest endocrine disorders worldwide. India
too, is no exception. According to a projection from various studies on thyroid disease, it has been estimated that
about 42 million people in India suffer from thyroid diseases [21]. In the population-based study done in Cochin
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on 971 adult subjects, the prevalence of hypothyroidism was 3.9%. In women, the prevalence was higher, at
11.4%, when compared with men, in whom the prevalence was 6.2%. The prevalence of hyperthyroidism has
been studied in several studies. In an epidemiological study from Cochin, subclinical and overt hyperthyroidism
were present in 1.6% and 1.3% of subjects participating in a community survey [22].

In the present study, among the total 150 subjects, the number of females(105) were found to be
more as compared to the males(45),as observed in Table 3.Among hypothyroid (38 females and 12 males)
and hyperthyroid (32 females and 18 males) cases (shown in Table 4) the number of females were found to be
more than number of males, which is in accordance with previous studies.Thus showing that the thyroid
disorders are more prevalent among the females as compared to males. Saima Mustaq et al. (2014) also did the
same, where 80% females and 20% males were included in the study [23]. Earlier studies also have suggested
that thyroid disorders are more common in women than men.The higher prevalence of thyroid disease in women
suggests that estrogen might be involved in pathophysiology of thyroid dysfunction.Estradiol has an
antagonistic effect on the hormones T3 and T4.The reason is estradiol competes with T3 and T4 for binding
sites on the receptor proteins[24].

Hypothyroidism is characterized by low circulating thyroid hormones and raised TSH levels. In this
study, the Mean = SD of serum T3, T4 and TSH levels are 0.4 + 0.2, 3.2 £1.7 and 26.04 + 10.44 respectively.
Hyperthyroidism is characterized by high circulating thyroid hormones and decreased TSH levels. In this study,
the Mean + SD of serum T3, T4 and TSH levels are 2.4 = 0.4, 16.04 £ 2.92and 0.04 + 1.26 respectively. We
found that these all differences are statistically significant (p<0.05), as seen in Table 5. Only a few studies have
investigated serum AST/SGOT activity in patients with thyroid dysfunction.[25,26]. In this study, AST was
studied as an indicator of humerous systemic disorders, due their indispensible role in the efficient functioning
of body and maintaining its normal physiological activities. The Mean + SD of Serum AST levels in
hypothyroid, hyperthyroid and euthyroid subjects is 64.28+£10.56, 52.08+8.62 and 20.06+8.64 respectively.
Raju Pandey et al. (2013), studied the assessment of Serum Enzymes Levels in patients with thyroid alteration.
Thyroid hormones exert their effect on all tissue and modulate the rate of metabolic activity. Alterations in
thyroid function can affect the various organ system of body and perturb measures like AST, ALT, GGT, ALP,
CPK and LDH. Both hypothyroidism and hyperthyroidism have potentially fatal systemic manifestations. In
conclusion, conducted study demonstrated that there is a positive association between increased serum AST,
ALT, GGT, CPK, ALP and LDH in hyperthyroidism and hypothyroidism [27].

VI. Conclusion

The present study was designed to evaluate the changes in Serum SGOT levels in the patients of
thyroid disorders. A total number of 150 samples have been taken and among these, there were 45 males and 105
females. Personal information was recorded in a specially designed form and overnight fasting venous blood samples were
collected and analyzed studied parameters which have been mentioned earlier. It has been seen that there is a change of
Serum SGOT levels in hypothyroid and hyperthyroid patient. This finding shows that Serum SGOT levels are
raised more in hypothyroid cases than hyperthyroid cases. Thus, patients with hypothyroidism are at greater
risk of developing systemic disorders.Although the multiple biochemical abnormalities in hypothyroidism and
hyperthyroidism are well defined, their underlying patho-physiology is not entirely understood.This study may
be helpful in public health and clinical practice, as both thyroid disorders and cardiovascular diseases
both are important issue of concern to reduce the morbidity and mortality and to reduce DALY
(Disability Adjusted Life Years).
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