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ABSTRACT

Hypothyroidism causes clinical and biochemical abnormalities due to Thyroid hormone synthesis is reduced, and thyroid
hormone levels in the blood are low. Since, thyroid hormone insufficiency slows numerous metabolic processes, maintaining
optimal health needs an adequate quantity of carbs, proteins, and fats and trace elements, macronutrients, and micronutrients.
Previous studies compared trace element levels in hypothyroidism patients and healthy people, on the other hand, they had
mixed results.

This study is aimed to see if there was a link between changes in blood levels of certain elements (zinc ZN, copper CU) and
thyroxin and threonine levels in hypothyroidism patients. We planned to estimate the serum copper and zinc concentration in
patient serum compared with healthy person as control. Thyroid hormone levels in the blood were determined using an enzyme
immunoassay technique (EIA). The concentration of trace elements, as well as copper and zinc, is determined using the atomic
absorption spectrophotometer (AAS) method. We took 25 patient samples with 25 normal subjects and determined the thyroxin,
EIA measurement of thyroxine hormone concentration. This study demonstrates that trace elements have a role in a variety
of metabolic processes, either as essential nutrients or as cofactors for different enzymes. Leading to hypothyroidism, either
directly or indirectly. As a result, the findings show that in hyperthyroidism illness, copper and zinc metabolism is aberrant.
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INTRODUCTION

The most prevalent pathogenic hormone deficit is

performance, thyroid enlargement or goiter, and an increased
risk of coronary heart disease.’ Hyperthyroidism may have

hypothyroidism. It can be categorized based on when it
first appears (congenital or acquired) and the severity of the
endocrine malfunction that causes it (primary or secondary,
central hypothyroidism). It’s also a prevalent condition
that affects more women than males around the age.'
Serum thyrotropin is used to determine the prevalence of
hypothyroidism in communities. Biochemically, The difference
between overt and mild hypothyroidism can be detected by
the concentration of serum-free thyroxin being below or
within the reference range. In congenital instances, iodine
deficiency is still common.? Acquired hypothyroidism, on the
other hand, is caused by autoimmune thyroiditis (Hashimoto’s
disease).’ Hypothyroidism is defined as a decrease in thyroid
hormone production along with low levels of circulating
thyroid hormones. Hyperthyroidism was obtained due to
a failing thyroid gland or pituitary gland.* When thyroid
hormones were reduced, many metabolic processes were
slowed. Hypothyroidism causes slowed mental and physical

a variety of negative effects on human health, including
altering the ovulation process, which can lead to infertility,
and slowing cognitive function, which can contribute to
depression.® In both sex and age, serum thyrotropin is used
to diagnose hypothyroidism, with main cases outnumbering
secondary cases.! Hypothyroidism (autoimmune “thyroiditis™)
is caused by autoimmunity against the thyroid gland or other
causes. It is characterized by thyroid inflammation followed
by progressive degeneration and fibrosis with minimal thyroid
hormone production.

Asaconsequence, When combined with other biochemical
markers, trace element testing in biological fluids can be used
as a diagnostic or prognostic aid in patients with various
hormonal disorders. Thyroid hormones play an important
role in the human body’s metabolism. After connecting with
a specific nuclear receptor, T3/T4 begins transcription of
genetic code via mRNA and regulates proteosynthesis in most
tissues. Thyroid hormones are involved in the regulation of
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metabolism.”® Trace elements influence hormones in a variety
of ways, including secretion, activity, and binding to target
tissues.” Trace elements have an effect on hormones at work,
such as hormone production and activity, as well as hormone
binding to the target tissue. On the other hand, hormones have
an influence on trace elements such as excretion and transport.
Trace elements are required for a variety of biological activities
because they serve as activators or inhibitors in enzymatic
reactions.® Thyroid hormones, which control proto production
in tissue and the pace of metabolic processes,'!! are one of
the variables that play an essential role in metabolism. Thyroid
hormone deficiency causes several metabolic processes to slow
down.’ Zinc has a unique role in the enzyme as a catalyzer,
contributing to the conversion of thyroxin to its active form
(thyronine) as well as gene expression modulation.'? Zinc is
important in the endocrine system because it affects growth
and endocrine balance. Zinc deficiency in the body can cause a
reduction in thyroid hormone release, which can alter the body’s
normal metabolism and resting metabolic rate. According to
certain research, zinc deficiency is linked to increased hepatic
thyroxin-5-monodeiodinase enzyme production, which
catalyzes thyroid hormone activation.'*!# Thyroid hormone T4
synthesis is stimulated by copper. Copper is the human body’s
third most frequent trace element, and it helps the thyroid
gland produce hormones, absorption, and metabolism. Copper
regulates calcium levels by preventing excessive T4 absorption
in blood cells,'® and copper is necessary for phospholipid
synthesis, which boosts thyroid hormone production. This
action requires copper. Thyroid cancer patients had greater
copper levels than healthy people, but they also had lower
zinc levels.'® Thyroid hormones (thyroxine, thyronine,
thyroid stimulated hormone) are hormones that control the
development and metabolism of the body. Thyroid hormones
(T4 and T3) perform the same job, although their speed and
degree of action varies. T3 hormone has a 1-day half-life, while
T4 hormone has a 7-day half-life. Thyroid hormones are also
important in early childhood and pregnancy.!”

MATERIALS AND METHODS

Sample Collection

After an overnight fast, blood samples were drawn from an
arm vein with a disposable syringe and allowed to clot in one
hour at room temperature. The serum was separated from the
clotted blood using a centrifuge at 3000 revolutions for 5 to
10 minutes. To prevent hemolysis, 10 mL of blood was taken
aseptically from the ante-cubital vein and transferred to a well-
clean, metal-free test tube without any anticoagulant. The plain
test tube was kept at room temperature for 20 minutes before
being centrifuged for 15 minutes at 2500 rpm. Recentrifugation
was done to spin down the residual erythrocytes; then, the
serum was transferred to a polyethylene container and stored
at freezing temperature for preparation of analysis. Using
well-clean auto pipettes, half of the serum was transferred
to another metal-free test tube and kept at -20°C after proper
labeling and securely packed for measuring trace elements

by Atomic Absorption Spectroscopy (AAS) in different
batches.

Instrument

Thyroxin and Thyronin Concentration

The enzyme immunoassay technique was used to determine
the concentrations of T3 and T4 in the blood.

Zinc and Copper Determination

A flame atomic absorption spectrophotometer was used to
evaluate serum zinc and copper levels. The blood zinc and
copper levels were measured after applying absorbencies to
a suitable calibration curve for each element created from the
standard solution. Samples are preferred to serum for Zn analysis
because of possible Zn contamination from erythrocytes,
platelets, and leukocytes during clotting and centrifugation.

RESULTS

The result of this study indicates that there is a significant
decrease in the concentration of T4 and T3 in patients with
hypothyroidism compared with healthy people. At the same
time, there is a decrease in the concentration of copper and
zinc in patients with hypothyroidism compared with control
samples as show in Figure 1 and Table 1.
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Figure 1: Concentration of heavy metal (Cu, Zn) and thyroid hormone
(T3, T4) in samples(n = 25), (p <0.001)

T3

16

14

12

Concentration
{umol/mL) 08 -
0.6 7

04

0.2 4

case control

Figure 2: Concentration of T3 hormone in samples (n = 25), (p <0.001)
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Table 1: Concentration of thyroid hormone (T4, T3) and Trace elements (Cu, Zn) in serum sample of patient compared with control.

Group (No.) Mean Std.deviation Std. Error p-value
Control (n = 25) 1.36 0.40 0.08
T3 (wmol/mL) 0.001**
Case (n =25) 0.6 6.68 1.33
Control (n =25) 89.60 4.09 0.81
T4 (upmol/mL) 0.0001%**
Case (n=25) 18.32 3.5 6.51
Control (n = 25) 0.79 0.07 0.01
Cu (ppm) 0.229
Case (n =25) 0.7 0.04 0.01
Control (n = 25) 0.75 0.07 0.02
Zn (ppm) 0.317
Case (n =25) 0.74 0.02 0.01
** significant difference at p < 0.01.
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Figure 3: Concentration of T4 hormone in samples (n = 25),
(p <0.0001)
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Figure 4: Concentration of Cu in samples (n = 25), (p <0.229)

In this study we found the concentration of T3 hormone in patients
sample was (1.36 (umol/mL) compared with control samples
(0.6(umol/mL)) Figure 2. Also the concentration of T4 hormone
in serum patients sample was highly significant (89.06(pmol/mL)
when compared with healthy control (18.3 (umol/mL)) Figure 3.
While the concentration of copper in serum patients sample was
(0.79 ppm) compared with healthy control (0.7 ppm) Figure 4. As
for zinc the concentration was (0.75 ppm) in serum patients sample
in comparison with healthy control (0.74 ppm) Figure 5.

DISCUSSION

We looked at Zn and Cu levels in hypothyroidism patients’
blood and identified a possible connection between thyroid

Figure 5: Concentration of Zn in samples (n = 25), (p <0.317)

function and these trace metals. For optimum health, a variety
of minerals and trace elements are necessary. Although
there are certain co-existing abnormalities, thyroid hormone
metabolism is normal.'” Zinc plays a critical function in
protein synthesis and thyroid metabolism.'® It helps T3 bind
to its nuclear receptor and is important in TRH synthesis and
activity."”® In our investigation, we discovered a substantially
lower amount of zinc in hypothyroidism patients compared
to control participants, which is consistent with Mohammed
et al."® The gastrointestinal absorption of zinc is substantially
reduced in hypothyroidism patients, which might explain
the lower zinc levels in these individuals.?® A shift in zinc
distribution is another possibility; the low zinc level might be
due to zinc sequestration by the liver or other tissues.?! Thyroid
hormone in a variety of forms Zinc deficiency, for example,
decreases TRH production and lowers TSH, T4, and T3. It is
also required for extrathyroidal T4 to T3 conversion.”2?* It is
involved in both T3 binding to the nuclear receptor and DNA
binding of the receptor.* TSH has a significant influence
on variations in iodine, selenium, and zinc concentrations
in normal and altered human thyroid tissues, according
to certain studies. Furthermore, Zn excretion through the
tubules results have been found in other research.?> Copper
is an essential metal because it functions as a cofactor for
tyrosinase, a thyroglobulin protein component required for
tyrosine synthesis. In their studies, the majority of authors
found no significant differences in copper levels between
hypothyroidism patients and control individuals.?’? There has
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been a change in the level. Correct copper levels are required
in hypothyroidism patients. Thyroid issues can be prevented
with this supplement, and it can also be used to treat them.*°
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