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Abstract
Selenium (Se), discovered by Brezilius and Gahn in 1817, is a trace element that is known as a cofactor of many enzymes in our

body and has an antioxidant function. It is found in nature and organisms in organic and/or inorganic forms. Se is an important com-

ponent of selenoproteins that play a role in many biological functions such as antioxidant defense, formation of thyroid hormones,
DNA synthesis, fertility, and reproduction. The most important sources of Se are brazil nuts, offal, and fish. Adults should consume
55 micrograms per day. Se toxicity can occur if Se has taken into the body more than necessary. The most common clinical symptoms
of Se toxicity are hair loss and split nails. Adults should consume no more than 400 micrograms of Se per day. Se shortage is more
common in areas where the soil contains little Se. As a result of deficiency, Keshan and Kashin-Beck diseases occur in people. Se is a

mineral that has been linked to chronic illnesses like cancer and cardiovascular disease. There is also a relationship between selenium and gut microbiata. This review aims to discuss the Se mineral from a clinical and metabolic point of view.
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Introduction
Selenium (Se), which means ‘moon goddess’ in ancient Greek,

is a trace element that is known as a cofactor of many enzymes in

our body and has an antioxidant function [1]. Se was discovered by
Brezilius and Gahn in 1817 [2]. Brezilius, a Swedish chemist, searc-

hed for a toxic substance that caused workers in a chemical factory

to become ill and discovered Se found in the mud of sulfuric acid
containers [3]. It was understood that it is essential for mammals
by Schwartz and Foltz in 1957 [2]. Schwartz was concerned about

liver necrosis in research mice fed a Torula yeast-based protein
diet. When using baker’s yeast (Saccharomyces) instead of torula

yeast, this problem has disappeared. Because Torula yeast is poor

in Se, while baker’s yeast is rich in Se. Thus, Schwarz described the
first “Se-sensitive” disease, which soon led to the recognition of Se
as an essential trace mineral nutrient.

Se is found in nature and in organisms in organic and/or inor-

ganic forms. Its main organic forms are selenomethionine (Semet)

and selenocysteine (Secys). Inorganic forms are selenite, selenide,
selenate, and Se. Se is a metalloid of the same family as oxygen (O)
and sulfur (S). It is a semi-metal. It is stable and does not oxidize at

normal temperatures. When burned, it produces a blue flame and

Se dioxide [4]. Se is similar to sulfur, which is in the same group, in
terms of physical and chemical properties [5].

Material and Methods

In this study, “selenium” and “antioxidant,” “immune system”,

“health”, “diseases”, “reproduction”, “microbiota”, ‘’cancer’’, ‘’cardiovascular disease’’, ‘’thyroid’’ containing words were reviewed in

Pubmed database to evaluate the effects of Se mineral on health. Se

values were obtained from TURKOMP (National Food Composition
Database) and USDA (U.S. Department of Agriculture) databases.
The study is the traditional review.
Functions of Se

Se is a basic component of selenoproteins that play an impor-

tant role in many biological functions such as antioxidant defense,
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formation of thyroid hormones, DNA synthesis, fertility, and reproduction [6].

Antioxidant function
The most important role of Se is its antioxidant effect [7]. The

antioxidant enzyme ‘glutathione peroxidase’ requires Se to functi-

on properly [8]. Glutathione peroxidases belong to a family of antioxidant enzymes. Their main function in the body is to neutralize
hydrogen peroxide and organic hydroperoxides in the intracellular

and extracellular parts [9]. Thus, it prevents oxidative stress from
damaging the cell and cell membrane. For this task, Se plays a role
together with vitamin E [8].
Thyroid function

Iodothyronine deiodinase, a selenoprotein, is responsible for

activating thyroid hormones [7]. Iodothyronine deiodinase produces and regulates the active form, T3, from T4 [10].
Immune function

Se is found in excess in the spleen, liver, and lymph nodes. Se has

Se sources

According to TURKOMP and USDA data, Se ratios of some foods

are shown in Table 1 and Table 2 [15,16].
Food

155.3

Edible offal, veal liver

53.3

Lentils, green, dry

DNA synthesis function

Thioredoxin reductase (selenoprotein) has role in nucleotide

reduction in DNA synthesis, antioxidant system regeneration, and

maintaining the intracellular redox state, which is necessary for
cell viability and proliferation. It regulates gene expression as well
as the redox control of transcription factor binding to DNA [13].
Reproductive function

Se plays an important role in fertility, embryonic implantation,

placental retention, testosterone and sperm synthesis, and sperm
motility [4]. Se is an essential element that plays a role in normal
gonadal development, gametogenesis and fertilization. Molecular

studies show that gonads actively uptake and store Se, and many of
these are incorporated into glutathione peroxidase enzymes [14].

53.0

Mussels, Mediterranean, black
mussels

48.9

Sardines, canned, in sunflower oil

47.5

Anchovy, canned, in sunflower oil

46.6

Tuna, canned, in sunflower oil

43.9

Sesame seeds, dry

40.8

Table 1: Se Ratios in 100 grams of Some Foods According to
TURKOMP.

beneficial effect is not yet fully understood.

ne and inflammatory responses, but the mechanisms by which the

54.9

Egg, chicken, yellow

In addition, regard to Se, Se, and some metabolites of selenoproteins such as GPX1 and TR1 has been shown to be involved in immu-

102.0

Eggs, quail, whole

Food

in stimulating phagocytic cell migration and phagocytosis [11,12].

Average Se (mcg)

Edible offal, veal kidney

been shown to stimulate cytotoxic T and NK cells as well as antibody formation and the activity of helper T cells. It also plays a role

96

Micrograms
(mcg) per
serving

Percent
DV (daily
value)

Brazil nuts, 1 ounce, 6-8 pieces

544

989

Flounder, cooked, dry heat, 3
ounces

47

85

Yellowfin tuna, cooked, dry
heat, 3 ounces
Sardines, canned in oil, 3
ounces
Ham, roasted, 3 ounces

Shrimp, roasted, 3 ounces

Pasta, enriched, cooked, 1 cup
Beef steak, roasted, 3 ounces
Turkey, boneless, roasted, 3
ounces
Beef liver, fried, 3 ounces

92

45

42

40

37

33

31

28

167

82

76

73

67

60

56

51

Table 2: Se Rates of Some Foods According to USDA.

Se requirement

The Recommended Daily Allowance (RDA) of Se is indicated in

Table 3 [17].
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Age

Male

Female

0 - 6 months

15 mcg*

15 mcg*

4 - 8 years

30 mcg

30 mcg

19 - 50 years

55 mcg

7 - 12 months 20 mcg*
1 - 3 years

9 -13 years

14 - 18 years
51 + years

20 mcg

40 mcg
55 mcg

55 mcg

Pregnancy

Lactation

20 mcg*

55 mcg
55 mcg
55 mcg

and toes and changes resembling rheumatoid arthritis [22].
Se and cancer

60 mcg
60 mcg

70 mcg
70 mcg

Table 3: Recommended Daily Allowance (RDA) of Se.

Se toxicity

sed by Se deficiency, is characterized by shortening of the fingers
Relationship of Se to diseases

20 mcg
40 mcg

97

*Adequate Intake (AI).

Although Se toxicity is much less common than Se deficiency,

it can affect individuals through overdose, accidental or deliberate

(suicidal) ingestion of very high doses, or ingestion of high levels

with food [18]. For adults, the tolerated upper intake level (UL) is
400 g (5.1 mol) per day [17].

The most common clinical manifestations of chronically high Se

intake or selenosis are hair loss and brittle nails. Skin and nervous

system lesions, nausea, diarrhea, skin rashes, discolored teeth, we-

ariness, irritability, and nervous system abnormalities are some of
the other symptoms [17].
Se deficiency

Se enters the food chain from plants through the soil. Therefore,

significant Se deficiency has been detected in volcanic regions of
the world due to soils with low Se content [19].

Se deficiency has been recorded in chronic patients who have

been receiving total parenteral nutrition (TPN) for an extended
period time without Se supplementation. In these patients, muscle

weakness, atrophy, and cardiomyopathy (inflammation and dama-

ge to the heart muscle) have been seen. Today, TPN solutions are
routinely supplemented with Se [20].

Se insufficiency causes Keshan disease, a deadly cardiomyopat-

hy that initially appeared in young women and children in a Se-deficient region of China. The abrupt development of heart failure
characterizes the acute stage of the disease. The chronic variant ca-

uses mild to severe heart enlargement, as well as variable degrees
of heart failure [21]. Kashin-Beck disease, another condition cau-

Due to its effects on DNA repair, apoptosis, the endocrine and

immunological systems, and other mechanisms, including antioxidant capabilities, Se may have a role in cancer prevention [23].

Se appears to have an inverse connection with the risk of colo-

rectal, prostate, lung, bladder, cutaneous, esophageal, and stomach
cancers, according to epidemiological studies [24]. In a Cochrane
review of Se and cancer prevention studies, males with the highest

Se intake had a 31% lower cancer risk, a 45% lower cancer mortality risk, a 33% lower risk of bladder cancer, and a 22% lower risk
of prostate cancer than those with the lowest Se consumption [24].
Se and cardiovascular diseases

Selenoproteins help prevent oxidative modification of lipids, re-

duce inflammation and prevent platelet aggregation [10].

Epidemiological studies on Se’s effect in cardiovascular disease

has yielded mixed results. In certain observational studies, blood

Se concentrations were found to be inversely related to the risk of

hypertension or coronary heart disease. People with low Se concentrations had a greater risk of coronary heart disease, according

to a meta-analysis of 25 observational studies [25]. However, some

observational studies have revealed no statistically significant as-

sociations between Se levels and the risk of heart disease or cardi-

ac mortality, or that greater Se levels are linked to an increased risk
of cardiovascular disease [26,27].
Se and thyroid

The thyroid gland contains a higher concentration of Se than

other organs in the body, and Se, like iodine, plays a crucial role in

thyroid hormone synthesis and metabolism. A strong inverse connection was identified between serum Se levels and thyroid volu-

me in women in a cross-sectional research conducted in Denmark
in 805 people with mild iodine insufficiency [28].
Se-drug interaction

Inorganic chemotherapeutic agent cisplatin is used to treat ma-

lignancies of the ovary, bladder, lung, and other organs. Cisplatin

may lower Se levels in hair and serum, although it’s unclear if this
has a clinically meaningful effect [29].
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Se and gut microbiota
The human digestive system contains about 100 trillion micro-

organisms. Various microorganisms (bacteria, viruses, fungi, and
protozoa) live in the digestive tract. This ecosystem is called the

microbiota (30). Bacterial cells have an uneven distribution th-

roughout the gastrointestinal tract, with more than 50 species of
bacterial phyla. In almost all individuals, only Bacteroidetes and
Firmicutes are preserved [31].

Human microbial colonization occurs at birth. Initially, the mic-

98

ggests that the ability to use Se is lost over time. Environmental

factors and Se utilization have been investigated, showing that ana-

erobic conditions can significantly support the use of the Se-cofac-

tor property and lead to the evolution of new selenoprotein genes

[36]. Thus, since the oxygen level in the colon, where Se absorption
is highest, is low and the optimum temperature varies between

25°C and 30°C, the human gut is thought to be a suitable ecosystem
for the use of Se by prokaryotes [37].

According to another research, dietary Se affects the compositi-

robiota is similar to the mother’s vaginal microbiota. Intestinal co-

on of the intestinal microflora and colonization of the gastrointesti-

termination of microbiota composition is also affected by various

Conclusion and Recommendations

lonization during birth and breastfeeding is believed to be essential

to define the composition of the gut microbiota in adulthood. Deexternal and internal factors related to the host [32].

nal tract. This affects the individual’s Se status and selenoproteome
expression [38].

Se is a very important trace element known as a cofactor of

The microbiome is a structure that can encode more than three

many enzymes in our body and has an antioxidant function. Adults

amino acids, and the metabolism of indigestible carbohydrates.

very dangerous for individuals and have alarming clinical consequ-

million genes. It has various functions, especially the production

of some vitamins and bioactive compounds, the synthesis of some
At the same time, neural, hormonal, and immunological signaling

takes place along the gut-brain axis. While the gut microbiota is
responsible for the absorption of nutrients, it acts as an epithelial

barrier for pathogens [30]. In this sense, problems in the intestinal

ecosystem or its two-way interaction with the brain are associated
with the risk of many diseases. In this context, strategies have been

developed to manipulate the microbiome to prevent and/or reverse unhealthy conditions [33].

Recently, studies have been carried out on anaerobic classes of

Deltaproteobacteria and Clostridia, which are organisms rich in se-

should consume 55 micrograms per day. The most important sources are brazil nuts, offal and fish. Se toxicity and deficiency are both

ences. Deficiency is more common in regions with insufficient soils
in terms of Se. As a result, people must consume enough Se in their
regular diet. There is also a relationship between gut microbiota
and Se levels. Adequate Se levels positively affect the microbiota.

More studies are needed to clearly define the relationship between
Se and gut microbiota.
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