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Chapter

Synthesis and Types of 
Selenoproteins and Their Role  
in Regulating Inflammation  
and ER Stress Signaling Pathways: 
Overview
Volkan Gelen, Adem Kara and Abdulsamed Kükürt

Abstract

Selenium (Se) is one of the trace elements that play an important role in many 
biological processes in the living body. Selenium acts in the body mainly in its forms 
called selenoprotein. Selenoproteins play a role in various events such as oxidative 
stress, immunity, cancer, inflammation, and endoplasmic reticulum stress. In sele-
nium deficiency, the expression of selenoproteins and thus their activity decrease. 
In this case, some reactions such as increased oxidative stress, weakened immunity, 
endoplasmic reticulum stress, and inflammation cannot be prevented. The main 
source of selenium is food, and a diet poor in selenium causes selenium and therefore 
selenoprotein deficiency. This chapter will present information about the synthesis of 
selenoproteins and their role, especially in inflammation and endoplasmic reticulum 
stress response.
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1. Introduction

Selenium (Se) is a trace element and must be taken from outside. Selenium was 
first discovered in 1817 [1]. Research on the effects of Se on the organism has gained 
momentum over time. Se has an important role in the regulation of many functions 
in the organism such as reproductive physiology, muscle functions, cardiovascular 
system, nervous system, and immune system [2]. Selenium is mainly found in many 
products such as soil, water, vegetables, fruits, meat, milk, eggs, and fish [3, 4]. Both 
excess and deficiency of selenium cause some problems [2]. Selenium deficiency 
causes a number of problems such as acute heart failure, arrhythmia, muscular dys-
trophy, short stature, and short extremities [5–7]. On the other hand, excessive intake 
of Se causes hair loss, deterioration in nail structure, and nervous system anomalies 
[1, 2]. In other words, as it can be understood, excess and deficiency of selenium 
cause a number of problems. Selenium can be taken into the body in organic Se and 
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inorganic forms. The inorganic forms of selenium are mostly selenate and selenite. Its 
organic form is selenomethionine (Se-Met) and selenocysteine (Sn) [8, 9]. Sec and 
Se-Met have many biological roles. The structures formed by proteins that combine 
with Se are called selenoproteins [10]. Selenoproteins are also involved in various bio-
logical functions such as maintaining homeostasis in the organism, oxidative stress, 
hormone release, regulation of the immune system, inflammation, and stress on the 
endoplasmic reticulum [11]. Selenium or selenoprotein deficiency is generally due to 
insufficient intake of foods [12]. The most common forms of Se are selenate, selenite, 
Sec, and Se-Met [13]. These forms are very active in homeostasis. In addition, it has 
been stated that they have many effects on cancer [14]. In line with this informa-
tion, in this section, we aimed to explain the mechanism of action by discussing the 
synthesis of selenoprotein forms of Se, which is of such importance for the organism, 
their types, and their roles in inflammation and ER-stress.

2. Synthesis of selenoproteins

Selenium shows its effect on living things through selenoproteins. Its main 
biological form is selenocysteine, and its synthesis begins with the binding of the 
serine amino acid to tRNA [15]. Selenocysteine is similar to cysteine, but it has a 
selenium atom instead of sulfur in its structure and is ionized at physiological pH. 
In the study, replacing selenocysteine with cysteine dramatically reduces enzyme 
activity [16–19]. This supports the critical role of the ionized selenium atom [20]. 
Selenoproteins contain one or more selenocysteine residues in their primary struc-
ture [21]. According to current information, all selenoproteins, except Selenoprotein 
P, take part in redox reactions, are located in the catalytic regions of enzymes, and 
show enzymatic activity. Although selenoproteins have many similar functions in 
general, their amino acid sequences, tissue distributions of enzymatic activities, and 
interactions with other molecules vary widely [18, 19], looking at the selenoprotein 
synthesis steps (Figure 1).

3. Types of selenoproteins

Selenium can enter the body in various forms, but its absorption is mainly in the 
form of selenoprotein [3]. As a result of various studies, 25 selenoproteins, 5 of which 
are glutathione, have been isolated in humans. These selenoproteins are selenium 
phosphorylate synthetase (SPS), selenoprotein S (SELENOS), selenoprotein H 
(SELENOH), peroxidases (GPXs), 3 thioredoxin reductases (TrxRs), 3 iodothyronine 
deiodinases (DIOs), selenoprotein P (SELENOP), selenoprotein W (SELENOW), 
selenoprotein M (SELENOM), SELENON), selenoprotein I (SELENOI), selenopro-
tein K (SELENOC), selenoprotein N (selenoprotein O (SELENOO), selenoprotein 
T (SELENOT), selenoprotein 15 (15 kDa), selenoprotein R (SELENOR), and sele-
noprotein V (SELENOV) [17, 21]. Selenoproteins are found in various parts of the 
cell such as mitochondria, endoplasmic reticulum, nucleus, cell membrane, and 
Golgi membrane. And where they are found, they have various functions such as 
antioxidant, anti-inflammatory, hormone metabolism, and regulation of ER stress 
[22, 23]. The types, names, locations, and functions of some human selenoproteins 
are summarized in Table 1.
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4. Roles of selenoproteins in inflammation

Glutathione peroxidase, which protects cells against oxidative damage, is found 
in the cytoplasm of cells and originates from hydrogen peroxide (H2O2). In this way, 
it prevents the formation of OH from H2O2. Glutathione peroxidase has four protein 
subunits. Each of the subunits contains a selenium atom. Two main types of gluta-
thione peroxidase enzymes have been identified. The first is selenium-dependent 
glutathione peroxidase (Se-GPx), which has selenium in its active site. Selenium-
dependent glutathione peroxidase has an active role against organic hyper oxides 
and H2O2. Selenium-independent glutathione peroxidase (GST) is known to be more 
active in the formation of organic hydroperoxides. GPX1 suppresses inflammation 
in the cell by affecting proinflammatory cytokines and preventing ROS accumula-
tion. Here, the Nrf2/ARE pathway plays an important role [24]. GPX also catalyzes 
glutathione in various tissues, preventing peroxidation of free radicals and prevent-
ing oxidative stress-induced DNA damage in the cell [17, 25–28]. Some studies have 
shown that Se supplementation increases GPx and SOD activity and decreases MDA 
levels [29]. In these studies, it inhibits cell inflammation and apoptosis by suppress-
ing ROS-mediated NF-κB production [24, 30]. It has been determined that GPx2 and 
GPx1 suppress inflammation in intestinal epithelial cells [31–33]. It has been found 
that vascular inflammation is stimulated in Se deficiency [20]. In another study, it 

Figure 1. 
Synthesis of selenoproteins [20].
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Selenoproteins Short name Main function Location

Glutathione 
peroxidase 1

GPx1/cGPx Antioxidant (detoxification of hydrogen 
peroxide)

Cytoplasm

Glutathione 
peroxidase 2

GPx2/GI 
(gastrointestinal)-
GPx2

Antioxidant (detoxification of hydrogen 
peroxide)

Cytoplasm

Glutathione 
peroxidase 3

GPx3 Antioxidant (detoxification of hydrogen 
peroxide)

Secreted

Glutathione 
peroxidase 4

GPx4/PH 
(Phospholipid 
hydroperoxide)-
GPx

Antioxidant protects against lipid 
peroxidation

Cytoplasm, 
mitochondria, 
nucleus, and 
memberanes

Glutathione 
peroxidase 6

6 GPx6 Antioxidant (detoxification of hydrogen 
peroxide)

Secreted

Thioredoxin 
reductase 1

TR1 Reduction of thioredoxins and other 
substrates

Cytoplasm, 
nuclear

Thioredoxin 
reductase 2

TR2 Reduction thioredoxin disulfide bond 
isomerization, thioredoxin/glutaredoxin/ 
glutathione reductase

Mitochondria

Thioredoxin 
reductase 3

TR3 Mitochondrial, 
nuclear, 
cytoplasm?

Deiodinase 
type I

Dio1 Thyroid hormone metabolism ER membrane

Deiodinase 
type II

Dio2 Thyroid hormone metabolism Membrane?

Deiodinase 
type III

Dio3 Thyroid hormone catabolism Cell and 
endosome 
membrane

Selenophosphate SPS2 Conversion of selenide to selenophosphate Unknown

Selenoprotein P SePP Se transport and delivery/anti-oxidant Secreted

Selenoprotein W SelW antioxidant? Antioxidant? Cytoplasm

Selenoprotein K SelK ER Antioxidant? regulates Ca2þ flux ER

15 kDa 
Selenoprotein

SeP15 Protein folding ER

Selenoprotein S SePS/SelS Inflammatory response, regulation cytokine 
production, protection against ER-stress-
induced apoptosis

ER

Selenoprotein M SelM Antioxidant? Or calcium homeostasis? ER

Selenoprotein N SelN Antioxidant? calcium homeostasis? role in 
muscle function

ER membrane

Selenoprotein T SelT Unknown Golgi/ER

Selenoprotein H SelH Nucleolar oxidoreductase, nuclear-localized 
DNA-binding protein?

Nuclear, 
nucleolar?

Selenoprotein I SelI Unknown Unknown
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was shown that increased selenoprotein activity in vascular endothelial cells sup-
pressed adhesion induced by a proinflammatory cytokine [34, 35]. In addition, it 
has been determined that selenoproteins protect the structure of the vessel wall by 
dissolving the cholesterol accumulated in the blood vessel wall [36]. In another study, 
it was reported that SELENOS has preventive effects on atherosclerosis and hyper-
tension [20].

5. The function of selenoproteins in inhibiting ER stress

The endoplasmic reticulum is an organelle in the eukaryotic cell that spreads 
throughout the cell, especially involved in protein synthesis. When the ER is 
opened too much, the ER stress response occurs due to misfolded proteins and 
imbalances in calcium homeostasis. This causes cell apoptosis [34]. Some seleno-
proteins, SELENON, SELENOK, SELENOM, specifically the 15 kDa selenoproteins 
DIO2, SELENOS, and SELENOT, regulate ER stress [35–38]. Selenoproteins located 
in the ER is involved in regulating oxidative stress, inflammation, and intracellular 
Ca homeostasis. SELENON acts as a cofactor for the ryanodine receptor on the ER 
membrane and thus regulates the intracellular Ca level [20], while Sep15 is also 
involved in protein folding [39]. Aforesaid, GPx1 can reduce the accumulation of 
proinflammatory factors and increase the body’s antioxidant capacity and expres-
sion [40]. It is affected by the Nrf2/ARE pathway [41]. When the body is exposed 
to oxidative stress, Nrf2 dissociates from the Keap1 protein, enters the nucleus, 
and binds to ARE, activating the Nrf2/ARE pathway, enhancing downstream 
GPx1 gene expression, and attenuating oxidative stress [42, 43]. Selenoprotein 
expression can reduce the expression of inflammatory factors and attenuate the 
NO-induced proinflammatory response [38]. NADPH oxidase (NOX) can mediate 
excessive ROS production [44, 45], thereby suppressing ER stress that oxidative 
stress induces. In addition, selenoproteins increase the enzyme level of DNA 
methyltransferase 1 (DNMT1) and protect the cell against oxidative stress and ER 
stress [46] (Figure 2).

6. Function of selenoproteins in various diseases

In various studies, it has been reported that there are some differences in sele-
noprotein types and levels in some diseases. Selenium deficiency causes muscle 
disorders in humans and animals. White muscle disease is a disease in animals char-
acterized by a selenium deficiency. In this disease, skeletal and cardiac muscles show 

Selenoproteins Short name Main function Location

Selenoprotein O SelO Unknown Unknown

Selenoprotein V SelV Unknown Unknown

Table 1. 
Types of selenoproteins in humans, their names, location, and functions [23].
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white streaks due to calcium deposition. White muscle disease can affect both the 
skeletal and cardiac muscles in which SelW is highly expressed [21]. SelW derives 
its name from white muscle disease, and SelW levels are upregulated in muscle cells 
in response to exogenous oxidants [47, 48]. In the case of oxidative stress, damage to 
vascular endothelial cells occurs, in which case atherosclerosis, hypertension, and 
congestive heart failure are exacerbated [49]. Selenoproteins prevent the progression 
of damage due to their antioxidant properties in cardiovascular system diseases [50]. 
As a result of various studies, selenium supplementation increases the expression 
and the activity of GPX1, GPX4, and TRXR1, thus protecting the cardiovascular 
system against oxidative damage [51, 52]. Various studies have shown that selenopro-
teins have important roles in cancer [53]. Many selenoproteins have been reported 
to be associated with various types of cancer. For example, polymorphisms of GPX1 
have been associated with various types of cancer, including breast, prostate, lung, 
head, and neck cancer [54, 55]. Polymorphisms in GPX2, GPX4, and SelP have been 
associated with colorectal cancer, Sep15 polymorphisms with lung, SelS promoter 
polymorphisms with stomach, and SelP polymorphisms with prostate cancer 
[56–59]. Studies have shown that selenoproteins play an important role in preventing 
neurological disorders. Some of the dietary selenium is stored in the brain tissue and 
it has been determined that it has a protective effect on the brain tissue in nervous 
system diseases such as ROS-induced Alzheimer’s, Parkinson’s, and ischemic brain 
damage [60–62]. In some studies, it has been determined that selenoproteins are 
protective against hyperglycemia-induced increased ROS production and resulting 
tissue damage in diabetes mellitus [63, 64].

Figure 2. 
The effects of selenoproteins in ER stress and inflammation [40].
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7. Hazards of selenium supplementation

Apart from these mentioned issues, excessive intake of selenium causes harmful 
effects on the organism. If selenium absorption is excessive, selenium excess, in other 
words, selenium poisoning, selenium toxicity, or selenosis occur [65]. In the case of 
selenosis, mood changes are seen due to fatigue, vomiting, diarrhea, changes in nail 
structure, hair loss, or nerve damage [66]. In addition, excess selenium can cause 
such severe damage to the liver or heart tissue that they cannot adequately perform 
their liver and heart functions [67]. In case of damage to the liver tissue to this extent, 
cirrhosis, heart failure, which leads to damage to the heart and deterioration of heart 
functions, occurs [68]. When selenium comes into contact with the skin and mucous 
membranes, it also damages these organs [69]. Damage to the skin and mucous 
membranes is manifested, among other signs, by skin blistering. Excess selenium 
in the organism may lead to the development of malignant tumors other than those 
listed above [70]. For this reason, selenium in the composition of cigarettes is thought 
to cause cancer.

8. Conclusion

Selenium shows its effect on living things through selenoproteins. Its main biologi-
cal form is selenocysteine, and its synthesis begins with the binding of the serine 
amino acid to tRNA. Selenocysteine is similar to cysteine, but it has a selenium atom 
instead of sulfur and is ionized at physiological pH. In the study, replacing selenocys-
teine with cysteine significantly reduces enzyme activity. This supports the critical 
role of the ionized selenium atom. Selenoproteins contain one or more selenocysteine 
residues in their primary structure. Selenium can enter the body in various ways, but 
its absorption is mainly in the form of selenoprotein. As a result of various studies, 
25 selenoproteins, 5 of which are glutathione, have been isolated in humans. These 
selenoproteins are GPXs, TrxRs, DIOs, SPS, SELENOS, SELENOO, SELENOT, 
SELENOH, SELENOP, SELENOW, SELENOM, SELENON, SELENOI, SELENOC, 
15 kDa, SELENOR, and SELENOV. Selenoproteins are found in various parts of the 
cell such as mitochondria, endoplasmic reticulum, nucleus, cell membrane, and Golgi 
membrane. And where they are found, they have various functions such as antioxi-
dant, anti-inflammatory, hormone metabolism, and regulation of ER stress. In this 
study, the synthesis, types, locations, and roles of cell proteins in inflammation and 
ER stress are explained.



Selenium and Human Health

8

Author details

Volkan Gelen1*, Adem Kara2 and Abdulsamed Kükürt3

1 Faculty of Veterinary Medicine, Department of Physiology, Kafkas University, Kars, 
Turkey

2 Faculty of Science, Department of Genetics, Erzurum Technical University, 
Erzurum, Turkey

3 Faculty of Veterinary Medicine, Department of Biochemistry, Kafkas University, 
Kars, Turkey

*Address all correspondence to: gelen_volkan@hotmail.com

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 



Synthesis and Types of Selenoproteins and Their Role in Regulating Inflammation and ER Stress…
DOI: http://dx.doi.org/10.5772/intechopen.111633

9

References

[1] Rayman MP. Selenium and human 
health. Lancet. 2012;379:1256-1268

[2] Rayman MP. The importance of 
selenium to human health. Lancet. 
2000;356:233-241

[3] Kieliszek M. Selenium(−)fascinating 
microelement, properties and sources in 
food. Molecules. 2019;24:1298

[4] Dinh QT, Cui Z, Liang D. Selenium 
distribution in the Chinese environment 
and its relationship with human health: 
A review. Environment International. 
2018;112:294-309

[5] Liu X, He S, Tan W. Expression 
profile analysis of selenium-related 
genes in peripheral blood mononuclear 
cells of patients with Keshan disease. 
BioMed Research International. 
2019;2019:4352905

[6] Wang K, Yu J, Sun D. Endemic 
Kashin-Beck disease: A food-sourced 
osteoarthropathy. Seminars in Arthritis 
and Rheumatism. 2020;50:366-372

[7] Wang L, Yin J, Guo X. Serious 
selenium deficiency in the serum of 
patients with Kashin-beck disease and 
the effect of nano-selenium on their 
chondrocytes. Biological Trace Element 
Research. 2020;194:96-104

[8] Hadrup N, Ravn-Haren G. 
Absorption, distribution, metabolism 
and excretion (ADME) of oral selenium 
from organic and inorganic sources: A 
review. Journal of Trace Elements in 
Medicine and Biology. 2021;67:126801

[9] Mehdi Y, Hornick JL, 
Dufrasne I. Selenium in the environment, 
metabolism and involvement in body 
functions. Molecules. 2013;8:3292-3311

[10] Lu J, Holmgren A. Selenoproteins. 
The Journal of Biological Chemistry. 
2009;284:723-727

[11] Labunskyy VM, Hatfield DL, 
Gladyshev VN. Selenoproteins: Molecular 
pathways and physiological roles. 
Physiological Reviews. 2014;94:739-777

[12] Zeng R, Farooq MU, Zhu J. 
Dissecting the potential of selenoproteins 
extracted from selenium-enriched rice 
on physiological, biochemical and anti-
ageing effects in vivo. Biological Trace 
Element Research. 2020;196:119-130

[13] Xu X, Bao Y, Wu J. Chemical analysis 
and flavor properties of blended 
orange, carrot, apple and Chinese 
jujube juice fermented by selenium-
enriched probiotics. Food Chemistry. 
2019;289:250-258

[14] Adadi P, Barakova NV, 
Krivoshapkina EF. Designing selenium 
functional foods and beverages: A 
review. Food Research International. 
2019;120:708-725

[15] Hoffmann PR, Berry MJ. 
Selenoprotein synthesis: A unique 
translational mechanism used by a 
diverse family of proteins. Thyroid. 
2005;15:769-775

[16] Bulteau AL, Chavatte L. Update on 
selenoprotein biosynthesis. Antioxidants 
& Redox Signaling. 2015;23:775-794

[17] Santesmasses D, Mariotti M,  
Gladyshev VN. Bioinformatics of 
selenoproteins. Antioxidants & Redox 
Signaling. 2020;33:525-536

[18] Sunde RA, Raines AM. Selenium 
regulation of the selenoprotein and 
nonselenoprotein transcriptomes 



Selenium and Human Health

10

in rodents. Advances in Nutrition. 
2011;2:138-150

[19] Metanis N, Hilvert D. Natural 
and synthetic selenoproteins. Current 
Opinion in Chemical Biology. 
2014;22:27-34

[20] Hariharan S, Dharmaraj S. 
Selenium, and selenoproteins: it’s role 
in the regulation of inflammation. 
Inflammopharmacology. 2020;28:667-
695. DOI: 10.1007/s10787-020-00690-x

[21] Papp LV, Lu J, Khanna KK. From 
selenium to selenoproteins: Synthesis, 
identity, and their role in human health. 
Antioxidants & Redox Signaling. 
2007;9:775-806

[22] Schoenmakers E, Chatterjee K.  
Human disorders affecting the 
selenocysteine incorporation pathway 
cause systemic selenoprotein deficiency. 
Antioxidants & Redox Signaling. 
2020;33:481-497

[23] Meplan C, Hesketh J. The infl 
uence of selenium and selenoprotein 
gene variants on colorectal cancer risk. 
Mutagenesis. 2012;27(2):177-186

[24] Gelen V, Şengül E, Yıldırım S, et al. 
The protective effects of hesperidin and 
curcumin on 5-fluorouracil–induced 
nephrotoxicity in mice. Environmental 
Science and Pollution Research. 
2021;28:47046-47055

[25] Gelen V, Şengül E, Yıldırım S, 
Atila G. The protective effects of naringin 
against 5-fluorouracil-induced 
hepatotoxicity and nephrotoxicity in rats. 
Iranian Journal of Basic Medical Sciences. 
2018;21(4):404-410

[26] Arbogast S, Ferreiro A. 
Selenoproteins and protection against 
oxidative stress: Selenoprotein N as a 
novel player at the crossroads of redox 

signaling and calcium homeostasis. 
Antioxidants & Redox Signaling. 
2010;12:893-904

[27] Gelen V, Yıldırım S, Şengül E, Çınar A, 
Çelebi F, Küçükkalem M, et al. Naringin 
attenuates oxidative stress, inflammation, 
apoptosis, and oxidative DNA damage 
in acrylamide-induced nephrotoxicity 
in rats. Asian Pacific Journal of Tropical 
Biomedicine. 2022;12:223-232

[28] Sengul E, Gelen V, Yildirim S, 
Cinar İ, Aksu EH. Effects of naringin 
on oxidative stress, inflammation, some 
reproductive parameters, and apoptosis 
in acrylamide-induced testis toxicity 
in rat. Environmental Toxicology. 
2023;38(4):798-808

[29] Sengul E, Gelen V, Yildirim S, 
Tekin S, Dag Y. The effects of selenium 
in acrylamide-induced nephrotoxicity 
in rats: Roles of oxidative stress, 
inflammation, apoptosis, and DNA 
damage. Biological Trace Element 
Research. 2021;199(1):173-184

[30] Steven ER, Kim BW, Chu FF. The 
Gdac1 locus modifies spontaneous 
and salmonella-induced colitis in mice 
deficient in either Gpx2 or Gpx1 gene. 
Free Radical Biology & Medicine. 
2013;65:1273-1283

[31] Kara A, Gedikli S, Sengul E, 
Gelen V, Ozkanlar S. Oxidative Stress and 
Autophagy. 1st ed. London: InTechOpen, 
Free Radicals and Diseases; 2016. 
pp. 69-86

[32] Reszka E. Selenoproteins in 
bladder cancer. Clinica Chimica Acta. 
2012;413:847-854

[33] Yang Z, Liu C, Li S. Selenium 
deficiency mainly influences antioxidant 
selenoproteins expression in broiler 
immune organs. Biological Trace Element 
Research. 2016;172:209-221



Synthesis and Types of Selenoproteins and Their Role in Regulating Inflammation and ER Stress…
DOI: http://dx.doi.org/10.5772/intechopen.111633

11

[34] Rees K, Hartley L, Stranges S. 
Selenium supplementation for the 
primary prevention of cardiovascular 
disease. Cochrane Database of Systematic 
Reviews. 2013;31:1

[35] Benstoem C, Goetzenich A, Stoppe C. 
Selenium and its supplementation in 
cardiovascular disease—What do we 
know? Nutrients. 2015;7:3094-3118

[36] Shalihat A, Hasanah AN, Gozali D. 
The role of selenium in cell survival 
and its correlation with protective 
effects against cardiovascular disease: 
A literature review. Biomedicine & 
Pharmacotherapy. 2021;134:111125

[37] Chi Q , Zhang Q , Li S. Roles of 
selenoprotein S in reactive oxygen species-
dependent neutrophil extracellular trap 
formation induced by selenium-deficient 
arteritis. Redox Biology. 2021;44:102003

[38] Rocca C, Boukhzar L, Angelone T. A 
selenoprotein T-derived peptide protects 
the heart against ischaemia/reperfusion 
injury through inhibition of apoptosis 
and oxidative stress. Acta Physiologica. 
2018;223:e13067

[39] Nettleford SK, Zhao L, Tsuji PA. 
Selenium and the 15kDa selenoprotein 
impact colorectal tumorigenesis by 
modulating intestinal barrier integrity. 
International Journal of Molecular 
Sciences. 2021;22:10651

[40] Gelen V, Şengül E, Gedikli S, 
Gür C, Özkanlar S. Therapeutic effect 
of quercetin on renal function and 
tissue damage in the obesity-induced 
rats. Biomedicine & Pharmacotherapy. 
2017;89:524-528

[41] Kükürt A, Karapehlivan M, 
Gelen V. The use of Astaxanthin as 
a natural antioxidant on ovarian 
damage. In: Karapehlivan M, 
Kükürt A, Gelen V, editors. Animal 

Models and Experimental Research in 
Medicine. London: IntechOpen; 2022. 
DOI: 10.5772/intechopen.108854

[42] Kükürt A, Gelen V, Başer ÖF, 
Deveci HA, Karapehlivan M. Thiols: 
Role in oxidative stress-related disorders. 
In: Atukeren P, editor. Accenting Lipid 
Peroxidation. London: IntechOpen; 2021. 
pp. 27-47. DOI: 10.5772/intechopen.96682

[43] Karamese M, Guvendi B, Karamese SA, 
Cinar I, Can S, Erol HS, et al. The 
protective effects of epigallocatechin 
gallate on lipopolysa saccharide-induced 
hepatotoxicity: An in vitro study on Hep3B 
cells. Iranian Journal of Basic Medical 
Sciences. 2016;19(5):483-489

[44] Şengül E, Gelen V, Gedikli S,  
Özkanlar S, Gür C, Çelebi F, et al. 
The protective effect of quercetin on 
cyclophosphamide-induced lung toxicity 
in rats. Biomedicine & Pharmacotherapy. 
2017;92:303-307

[45] Gelen V, Sengul E. Antioxidant, anti-
inflammatory, and antiapoptotic effects 
of naringin on cardiac damage induced 
by cisplatin. IJTK. 2020;19(2):459-465

[46] Ye R, Huang J, Wang Z, Chen Y, 
Dong Y. The role and mechanism of 
essential Selenoproteins for homeostasis. 
Antioxidants (Basel). 2022;11(5):973

[47] Beilstein MA, Vendeland SC, 
Barofsky E, Jensen ON, Whanger PD. 
Selenoprotein W of rat muscle binds 
glutathione and an unknown small 
molecular weight moiety. Journal of 
Inorganic Biochemistry. 1996;61:117-124

[48] Vendeland SC, Beilstein MA, Yeh JY, 
Ream W, Whanger PD. Rat skeletal 
muscle selenoprotein W: cDNA clone and 
mRNA modulation by dietary selenium. 
Proceedings. National Academy of 
Sciences. United States of America. 
1995;92:8749-8753



Selenium and Human Health

12

[49] Lum H, Roebuck KA. Oxidant 
stress and endothelial cell dysfunction. 
American Journal of Physiology. Cell 
Physiology. 2001;280:C719-C741

[50] Miller S, Walker SW, Arthur JR, 
Nicol F, Pickard K, Lewin MH, et al. 
Selenite protects human endothelial 
cells from oxidative damage and induces 
thioredoxin reductase. Clinical Science. 
2001;100:543-550

[51] Steinbrenner H, Alili L, Bilgic E, 
Sies H, Brenneisen P. Involvement of 
selenoprotein P in the protection of 
human astrocytes from oxidative 
damage. Free Radical Biology & 
Medicine. 2006;40:1513-1523

[52] Tang R, Liu H, Wang T, Huang K. 
Mechanisms of selenium inhibition of 
cell apoptosis induced by oxysterols 
in rat vascular smooth muscle cells. 
Archives of Biochemistry and Biophysics. 
2005;441:16-24

[53] Foster CB, Aswath K, Chanock SJ, 
McKay HF, Peters U. Polymorphism 
analysis of six selenoprotein genes: 
Support for a selective sweep at the 
glutathione peroxidase 1 locus (3p21) 
in Asian populations. BMC Genetics. 
2006;7:56

[54] Hu Y, Benya RV, Carroll RE, 
Diamond AM. Allelic loss of the gene for 
the GPX1 selenium-containing protein is 
a common event in cancer. The Journal of 
Nutrition. 2005;135:3021S-3024S

[55] Hu YJ, Diamond AM. Role of 
glutathione peroxidase 1 in breast 
cancer: Loss of heterozygosity and allelic 
differences in the response to selenium. 
Cancer Research. 2003;63:3347-3351

[56] Al-Taie OH, Uceyler N, 
Eubner U, Jakob F, Mork H, Scheurlen M, 
et al. Expression profiling and genetic 
alterations of the selenoproteins GI-GPx 

and SePP in colorectal carcinogenesis. 
Nutrition and Cancer. 2004;48:6-14

[57] Bermano G, Pagmantidis V, 
Holloway N, Kadri S, Mowat NA, 
Shiel RS, et al. Evidence that a 
polymorphism within the 3′UTR of 
glutathione peroxidase 4 is functional 
and is associated with susceptibility to 
colorectal cancer. Genes & Nutrition. 
2007;2:225-232

[58] Jablonska E, Gromadzinska J, 
Sobala W, Reszka E, Wasowicz W. Lung 
cancer risk associated with selenium 
status is modified in smoking individuals 
by Sep15 polymorphism. European 
Journal of Nutrition. 2008;47:47-54

[59] Cooper ML, Adami HO, Gronberg H, 
Wiklund F, Green FR, Rayman MP. 
Interaction between single nucleotide 
polymorphisms in selenoprotein P and 
mitochondrial superoxide dismutase 
determines prostate cancer risk. Cancer 
Research. 2008;68:10171-10177

[60] Behne D, Hilmert H, Scheid S, 
Gessner H, Elger W. Evidence for specific 
selenium target tissues and new 
biologically important selenoproteins. 
Biochimica et Biophysica Acta. 
1988;966:12-21

[61] Nakayama A, Hill KE, 
Austin LM, Motley AK, Burk RF. All 
regions of mouse brain are dependent 
on selenoprotein P for maintenance 
of selenium. The Journal of Nutrition. 
2007;137:690-693

[62] Chen J, Berry MJ. Selenium and 
selenoproteins in the brain and brain 
diseases. Journal of Neurochemistry. 
2003;86:1-12

[63] Aydemir-Koksoy A, Turan B. 
Selenium inhibits proliferation signaling 
and restores sodium/potassium 
pump function of diabetic rat aorta. 



Synthesis and Types of Selenoproteins and Their Role in Regulating Inflammation and ER Stress…
DOI: http://dx.doi.org/10.5772/intechopen.111633

13

Biological Trace Element Research. 
2008;126:237-245

[64] Ozdemir S, Ayaz M, Can B, 
Turan B. Effect of selenite treatment on 
ultrastructural changes in experimental 
diabetic rat bones. Biological Trace 
Element Research. 2005;107:167-179

[65] Lv Q, Liang X, Nong K, Gong Z, 
Qin T, Qin X, et al. Advances in research 
on the toxicological effects of 
selenium. Bulletin of Environmental 
Contamination and Toxicology. May 
2021;106(5):715-726

[66] Poos MI, Vorosmarti AL, Ramsey MR.  
Institute of Medicine (IOM) Dietary 
Reference Intakes for Vitamin C, 
Vitamin E, Selenium, and Carotenoids. 
Washington, DC: National Academy 
Press; 2000. Selenium. pp. 284-324

[67] Levander OA. Scientific rationale 
for the 1989 recommended dietary 
allowance for selenium. Journal of 
the American Dietetic Association. 
1991;91(12):1572-1576

[68] Fan AM, Kizer KW. Selenium-
nutritional, toxicologic, and clinical 
aspects. The Western Journal of 
Medicine. 1990;153(2):160-167

[69] Nuttall KL. Evaluating selenium 
poisoning. Annals of Clinical and 
Laboratory Science. 2006;36(4):409-420

[70] Yang GQ , Wang SZ, Zhou RH, 
Sun SZ. Endemic selenium intoxication 
of humans in China. The American 
Journal of Clinical Nutrition. 
1983;37(5):872-881


