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Editorial 

TWO CENTURIES AFTER DISCOVERY OF 

SELENIUM, STILL BETWEEN MEDICAL USE 

AND MISUSE IN CLINICAL PRACTICE?      

Selenium (Se), atomic number 34, was discovered as a by-product 

of sulfuric acid in 1817 by the Swedish chemist and physician J.J. 

Berzelius. Its name is derived from the Greek: selene (Σελήνη), 

meaning Moon [1]. In Greek mythology, Selene is the goddess of 

the Moon. Namely when Se cools rapidly on being melted, it pro-

duces  sheen similar to that of the Moon [2]. Appropriately, Se was 

detected in the Moon dust brought by the 1969 Apollo mission [3]. 

Although discovered before more than two centuries, Se and its 

role in health and disease remained underestimated and not fully 

elucidated. Endemic deficiency in large areas of central Asia clear-

ly demonstrated its critical importance for human health and sur-

vival. There are two well-established entities of selenopenia: 

Kashin-Beck osteochondropathy and Keshan disease, severe cardi-

omyopathy characterized by fulminant heart failure [4, 5]. Con-

comitant with severe iodine deficiency, selenopenia leads to myxe-

dematous endemic  cretinism [6]. Se is present in food in organic 

form (selenocysteine and selenomethionine) and inorganic form 

(selenite or selenate). Recommended daily Se intake is 40-70 µg.  

Plasma Se levels should be kept between 60 and 120 µg/l [7]. It is 

an active component of selenoproteome, consisted of about 26 se-

lenoproteins, mainly enzymes. The most important are glutathione 

peroxidases (GPxs; encoded by seven genes), iodothyronine de-

iodinases (DIs; encoded by three genes,) and three isoforms of thi-

oredoxin reductases (TRx). GPxs protect cells from oxidative 

stress, the TRx system is involved in development and prolifera-

tion. Deiodinase system is essential for T4 to T3 conversion and 

preservation of iodine from uncontrollable wasting [2, 7]. Underac-

tivity of selenoproteins (especially GPxs) caused by Se deficiency 

increases the risk for the impaired outcome of pregnancy, exagger-

ated inflammation, autoimmunity, infertility, cancer, and oste-

ochondropathy [1, 2, 4, 8]. On the other hand, higher concentrations 

could potentiate the risk of hyperglycemia, insulin resistance, 

T2DM (Type 2 diabetes mellitus), glaucoma, cancer, hyperlipidemia, 

atherosclerosis, and increased cardiovascular mortality [2, 9]. 

Se antiviral effects are nowadays of special interest, as well as  

its immunomodulatory properties. Namely, Se’s ability to improve 

the activity of T cells and the cytotoxicity of natural killer cells 

could render it effective in viral diseases [2]. Se deficiency as an 

environmental factor increases T-cell activation and shifts Th1/Th2 

ratio to a Th1-type response, increasing typical Th1 cytokines as 

IL-2, TNF-α, IFN-γ, thereby reducing CD25+T regulatory cells 

(TREG) [1, 2, 4, 9]. It is an immune response typical for autoimmune 

diseases. However, a recent meta-analysis did not present sufficient 

data on the clinical efficacy of selenium supplementation in chronic 

autoimmune thyroiditis (CAT) even in adults, and the authors conclud-
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ed that further investigations are warranted [10].  Interventional studies 

with Se in different pathological conditions in children and adoles-

cents are very rare. Investigation of Se levels in critical illness and 

its supplementation is of special clinical interest. The use of sys-

tematic reviews (SR) as a reliable source of evidence for making 

health decisions is increasing rapidly. The systematic review is the 

objective and reproducible method that uses explicit strategies to 

systematically search all available evidence on a specific focused 

topic, critically appraise methods and results of these studies, and 

synthesize their findings in order to provide reliable and accurate 

conclusions [11]. Depending on the heterogeneity between the in-

cluded studies,  the SR may or may not provide a quantitative syn-

thesis of the overall effect using data presented in each included 

primary study through a statistical method called meta-analysis [12, 

13]. Evidence-based medicine uses a hierarchy of reliable evidence, 

and systematic reviews and meta-analysis are placed at the top of 

the Evidence-Based Pyramid, representing the strongest and high-

est quality of evidence available. Going down the pyramid, the 

quality of provided scientific evidence is decreasing. When synthe-

sizing the results of the primary studies, SR uses efficient strategies 

to reduce bias and random errors. Reading  the SR allows taking in-

to account a different range of findings from multiple studies on a 

specific topic and an efficient way to keep up-to-date with the best 

available evidence. It is often used as a starting point when making 

clinical guidelines. This approach can also point out where the evi-

dence is lacking and can direct future research efforts to fill these 

gaps. In this issue of Facta Universitatis Series Medicine and Biol-

ogy, Vuković et al. presented results of their SR on the investiga-

tion of Se levels in endocrine diseases in childhood and concluded 

that level of Se was mostly lower in children with goiter and those 

with the T1DM while several significant correlations, positive and 

negative, were reported across different parameters in patients with 

thyroid disease and with diabetes. They found that goiter and thyroid 

dysfunction are more prominent signs of Se deficiency in school 

children, based mainly on studies performed in Iran and Turkey. This 

is not surprising taking into account that the human thyroid repre-

sents the organ with the highest Se concentration per unit weight, 

among all tissues. The thyroid retains its Se content to an even higher 

level than the brain does [1,7]. 

It is noteworthy to emphasize that selenopenia in obese children 

is responsible for impaired thyroid structure and function that could 

be misdiagnosed as CAT. Improving Se status could be crucial for 

avoiding thyroid dysfunction. Elevation of TSH level in obese chil-

dren may be due to increased leptin-mediated production of pro-

TRH, impaired feedback due to a lowered number of T3 receptors 

in the hypothalamus of obese subjects, or with great certainty be-

cause of variations in peripheral deiodinase activity due to relative 

Se deficiency in obese children [14]. Nevertheless, we still recom-

mend Se use without estimation of the patient’s Se status or precise 

measurements of its plasma concentrations. Doctors are prone to 

prescribe Se to every single patient with thyroid disease, neglecting 

or not be fully aware of its potentially harmful effects. Despite nu-

merous favorable functions in health protection, the narrow range 

of Se safety should be a reason for its limited use. Namely, both 

acute and chronic Se toxic effects (selenosis) are possible [2, 7]. 

The high amount of inorganic Se in drinking water increases the 

relative risk for amyotrophic lateral sclerosis [15]. 

In an extensive review, Duntas and Benvenga showed dose -

dependent, beneficial and harmful effects of Se and the importance 
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of selenostasis for maintenance of overall health [2]. The Se curve 

of plasma concentration is U shaped. The right amount of Se is 

necessary for beneficial effects and  the  proper function of the hu-

man body machinery. As for iodine too little and too high concen-

tration could be harmful. Taking into account its effect on potentia-

tion the antioxidant effect, the question should arise: “Does every-

one need an antioxidant activity?”. Obviously, there is no universal 

fit. A better way is to have an individual approach, and the best 

way is to consider Se use in different pathological conditions on the 

basis of Se level determination. Endocrinologists embraced Se use 

in autoimmune thyroid disease (AITD), but there is a critical ap-

praisal for such use. Se use in incipient and mild forms of thyroid 

disease is beneficial and routine use in all patients with AITD is 

questioned. There is evidence of a potential effect of Se in reducing 

the TPO-antibodies (Abs) titer and improving the ultrasound ap-

pearance and structure. Optimal results were found in patients with 

low Se levels and those with very high TPO-Abs levels [16, 17].  

Is the Se supplementation a simple solution for complicated 

health issues? This question still needs an answer.  Se as a missing 

link between health and prevention of different diseases certainly 

merits further investigation. Recent information from the USA re-

garding centenarian who survived deadly disease is in favor of such 

opinion. In 1918, Bernice Homan was just a year old when the 

Spanish Flu swept across the world and nearly took her life. The 

doctor told her mother Bernice wouldn't survive the night. Despite 

a bad prognosis, her mother refused to give up. She heard that 

pumpkin seeds were the most helpful for the flu. She made Pump-

kin Seed Tea and spoon-fed Bernice the whole night until the sun 

came up and Bernice opened her eyes [18]. Mrs. Homan is a living 

breathing miracle and this touching story has a connection with the 

fact that Se could be critical for survival. Namely pumpkin seed 

contains iodine with antibacterial and Se with antiviral effects [19]. 

Over 100 years later, Bernice was the first resident at Willamette Oaks 

in the USA, to roll up her sleeves and get the COVID-19 vaccine. 
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