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ABSTRACT:

Introduction and purpose: Selenium is essential for the proper course of many physiological
and biochemical processes in the human body. It plays a large role in ensuring proper
immunoendocrine function. The organ with the greatest amount of selenium per gram of
tissue is the thyroid gland. This element builds enzymes involved in antioxidant processes -
peroxidase, as well as deiodinases involved in the metabolism of thyroid hormones. There are
scientific reports showing a beneficial effect of selenium supplementation in autoimmune
diseases of the thyroid gland. The aim of this study is to summarize the current knowledge on
the relationship between selenium deficiency and the development of thyroid dysfunction.
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Description of the state of knowledge: There is a correlation between selenium deficiency
and the functioning of the thyroid gland. It has been shown that selenium levels are often
lowered in patients with autoimmune thyroiditis. Research shows that selenium
supplementation may lower TPOAb and TgAb antibody levels in patients with Hashimoto's
disease. In patients with Graves' orbitopathy, administration of selenium resulted in delayed
progression of orbitopathy and less disease severity. There are reports that supplementation
with this element may also increase the effectiveness of antithyroid drugs in patients with
Graves-Basedow disease. There was also an association between selenium deficiency and the
development of goiter and thyroid nodules.

Conclusions: Selenium plays an important role in the proper functioning of the thyroid gland.
Although the specific role of selenium in the pathogenesis of thyroid disease is still under
investigation, there are numerous reports saying that its deficiency may affect it. More
research is needed on the relationship between selenium concentration and the regulation of
thyroid function, because introducing it into the treatment regimen of thyroid disorders may
give hope for better therapeutic effects.
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INTRODUCTIONAND PURPOSE:

Selenium is a micronutrient that is crucial for the proper course of many physiological and
biochemical processes in the human body. Scientific reports more and more often show how
important this element is in ensuring proper immunoendocrine function. The organ with the
greatest amount of selenium per gram of tissue is the thyroid gland [4, 11]. This element
builds enzymes involved in antioxidant processes - peroxidase, responsible for the elimination
of free radicals generated during the production of thyroid hormones, as well as deiodinases
involved in the metabolism of thyroid hormones [4]. The relationship between the deficiency
of this micronutrient and the development of thyroid disorders has been investigated for some
time. There are scientific reports showing a beneficial effect of selenium supplementation in
autoimmune diseases of the thyroid gland [6].

The main source of this element is food, its deficiencies mainly result from insufficient supply
in the diet. Other factors, such as geographic area, also affect the selenium content in the body,
due to the specificity of the soil. The recommended daily intake of selenium was estimated at
55 μg / d (range is 30–85 μg / d) [8]. Selenium deficiency in humans occurs when the dietary
intake is less than 40 µg / day. At daily concentrations above 400 µg, selenium toxicity is
observed [2, 19].

The aim of this study is to summarize the current knowledge on the relationship between
selenium deficiency and the development of thyroid dysfunction.
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DESCRIPTION OFTHE STATE OFKNOWLEDGE:

There is a correlation between selenium concentration and the functioning of the thyroid
gland. Selenium in the work of the thyroid gland is important for two reasons - by building
peroxidase, it plays a role in antioxidant processes, by building deiodinase - a role in the
action of thyroid hormones. The role of peroxidases in combating oxidative stress was
demonstrated in one of the studies by the use of animal-derived thyroid cell culture [6].
Selenium deficiency caused improper iodination of certain proteins by peroxidases, which led
directly to thyroid cell apoptosis or the exposure of atypical epitopes, which then became an
easy target for the immune system. Incubation with low doses of selenium increased the
activity of these enzymes and decreased the frequency of apoptosis [6].

Another study emphasized the role of selenium in the activity of deiodinases. A group of
euthyroid people was analyzed; a correlation was shown between a decrease in serum
selenium concentration and disturbed thyroid parameters - a reduced T3 / T4 ratio and higher
TSH levels. It was associated with a decrease in the function of iodothyronine deiodinases
responsible for the peripheral conversion of T4 to T3, which resulted in a reduced production
of T3 and, consequently, an increased synthesis of TSH [6].

Therefore, more and more attention is paid to the potential role of selenium supplementation
in the treatment of autoimmune thyroid disorders. It has been shown that in patients with
thyroid diseases such as autoimmune thyroiditis or subclinical hypothyroidism, selenium
levels are often reduced [2, 13]. One of the publications analyzes the effect of selenium
administration during the treatment of Hashimoto's disease - chronic lymphocytic thyroiditis.
It results in the production of antibodies to thyroid peroxidase - TPoAb and very often
thyroglobulin - TgAb and the formation of lymphocytic infiltrates in the thyroid gland. The
study found that in the group of patients who received selenium, TPOAb levels dropped by as
much as 40%, and in 1/4 of patients the TPOAb concentration was completely normalized.
Moreover, the echogenicity of the thyroid gland also improved in the subjects [4]. In another
study, similar observations were made - the annual supplementation of physiological doses of
selenium (80 μg / day) resulted in a decrease in TPoAb and TgAb levels. However, no
significant effect on the concentration of T4 or TSH was shown [4, 12].

Many studies also focuses on the impact of selenium supplementation on the course of
Graves-Basedow's disease. It is an autoimmune disease in which the production of TRAb
antibodies against the TSH receptor stimulating this receptor occurs, resulting in an increased
production of thyroid hormones and the development of symptoms of hyperthyroidism. The
research data in this case is somewhat inconsistent. On the one hand, it has been shown that in
patients whose disease returned, supplementation of this element may enhance the effect of
antithyroid drugs and reduce the level of TRAb [2, 14]. On the other hand, a randomized
clinical trial of patients with Graves-Basedow disease treated with methimazole did not show
the effect of selenium in the short-term control of hyperthyroidism [15]. This inconsistency
may result from the differences between the size of the patient groups, the duration of
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treatment and follow-up, and the variable disease stage among patients [2]. Therefore, further
research is needed to establish a more specific position on this matter.

A significant number of patients with Graves-Basedow disease, almost 50%, suffer from
Graves orbitopathy [4]. A randomized, double-blind study assessed the effect of administering
selenium or pentoxifylline in 152 patients with Graves' orbitopathy. This study showed that it
was selenium treatment, rather than pentoxifylline, that resulted in reduced orbital
involvement and delayed orbitopathy progression. These patients were also assessed after a
six-month period without supplementation - the effect obtained during the first assessment
was maintained [4].

Selenium supplementation in pregnant women with autoimmune thyroid disease is also
becoming an issue of interest. There are hypotheses that since selenium has anti-inflammatory
properties, it may be one of the elements in the therapy of pregnant women with autoimmune
thyroid disease [16, 17, 7]. Three groups of pregnant women were examined in the period
from the 10th week from the last menstruation to the year after childbirth. The first group of
women with anti-TPO antibodies received selenomethionine 200 μg / day (S1), the second
group with anti-TPO antibodies did not receive selenium (S0), while the third group was
TPO-negative. During pregnancy, there was a significant decrease in anti-TPO antibodies in
both the supplemented and non-supplemented groups, but the decrease was greater in the S1
group (62.4%) compared to the S0 group (43.9%). In the postpartum period, both groups had
an increase in anti-TPO antibody titer, but the mean level and peak were lower in the S1
group compared to the S0 group. Also, the percentage of patients with postpartum thyroiditis
and persistent hypothyroidism after pregnancy was significantly lower in the supplemented
group compared to the non-supplemented group. This is the first such trial showing the
positive effects of administering selenium to pregnant women with autoimmune thyroid
disease [6]. On the other hand, in another study based on the analysis of the Polish population
of pregnant women, Abroziak et al. observed selenium deficiency (<45 μg / l) in 0%, 3.4%,
28.6% and 4.5%, 18.2% and 35.5% of women with autoimmune thyroid disease (AITD) and
in the control group, respectively in the first, second and third trimesters of pregnancy [20].
The decrease in TPOAb and TGAb was not related to the concentration of this element. TSH
levels in newborns were also measured - no differences in the mean TSH levels in children of
AITD mothers compared to healthy mothers (1.4 ± 1.4 mIU / l vs 1.8 ± 1.4 mIU / l).
Moreover, no relationship was found between the TSH values   in newborns and the
concentrations of selenium or selenoprotein in the serum of their mothers [20]. The scientific
data is therefore contradictory and there is no reliable evidence for selenium supplementation
in pregnant women. The American Thyroid Association (ATA) in its 2017 guidelines does
not recommend administering selenium during pregnancy due to the inconsistency of data
from the literature [7]. This is a topic that still requires further analysis.

Part of the research focused on assessing the relationship between selenium deficiency and the
volume of the thyroid gland and the tendency to form nodules within it. It has been shown
that the low concentration of the element correlates with an increased risk of thyroid
enlargement and the development of thyroid nodules [4, 18]. Therefore, there are more and
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more hypotheses linking selenium deficiency with an increased risk of developing goiter and
thyroid nodules [6].

CONCLUSIONS:

Selenium plays an important role in the proper functioning of the thyroid gland. It builds
enzymes that are involved in the fight against free radicals and in the metabolism of thyroid
hormones. More and more studies indicate a relationship between the deficiency of this
element and the development of autoimmune diseases of the thyroid gland, goiter and thyroid
nodules. Although the specific role of selenium in the pathogenesis of thyroid disease is still
under investigation, there are numerous reports that its deficiency may affect it. More research
is needed on the relationship between selenium concentration and the regulation of thyroid
function, because introducing it into the treatment regimen of thyroid disorders may give hope
for better therapeutic effects.
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