
Selenium deficiency 
and the immune system
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•  Selenium deficiency – risk when immune system 
is impaired
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Selenium is vital to health – it plays an important role 
in many crucial bodily functions. Certain risk groups are 
particularly prone to selenium deficiency. The reason 
can be a lower selenium intake, but also an increased 
selenium requirement.



Selenium deficiency can affect 
the immune system
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Created based on: 
[1] Huang Z, et al. Antioxid Redox Signal. 2012 Apr 1;16(7):705-43. 
The role of selenium in inflammation and immunity: from molecular 
mechanisms to therapeutic opportunities.

[2] Hoffmann FW, et al. J Nutr. 2010 Jun;140(6):1155-61. Dietary selenium 
modulates activation and differentiation of CD4+ T cells in mice through a 
mechanism involving cellular free thiols.

Selenium deficiency disease – Keshan’s disease

The actually harmless Coxsackie virus can 
become dangerous in combination with a 
selenium deficiency, and causes Keshan’s 
disease, a cardiomyopathy that occurs mainly 
in China. [3, 4] Especially children between 2 – 7 

years and young women are affected by this 
disease. [5] Sodium selenite has been used for 
decades to successfully prevent the disease in 
China. [6]

[3] Cermelli C et al. J Trace Elem Med Biol. 2002;16(1):41-6. Selenite 
inhibition of Coxsackie virus B5 replication: implications on the etiology of 
Keshan disease
[4] Levander OA, Beck MA. Biol Trace Elem Res. 1997 Jan;56(1):5-21. 
Interacting nutritional and infectious etiologies of Keshan disease. 
Insights from coxsackie virus B-induced myocarditis in mice deficient in 
selenium or vitamin E.

[5] Chen J. Asia Pac J Clin Nutr. 2012;21(3):320-6. An original discovery: 
selenium deficiency and Keshan disease (an endemic heart disease).
[6] Zhou H, et al. Biol Trace Elem Res. 2018 Apr 7. [Epub ahead of print] 
Prevention of Keshan Disease by Selenium Supplementation: a 
Systematic Review and Meta-analysis.
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How a harmless virus can become dangerous with 
a selenium deficiency

Harmless
Coxsackie

virus

Virulent
Coxsackie
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disease
(cardio-
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Infection
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Created based on:
Cermelli C et al. J Trace Elem Med Biol. 2002;16(1):41-6. Selenite inhibition of Coxsackie virus B5 replication: 
implications on the etiology of Keshan disease
Levander OA, Beck MA. Biol Trace Elem Res. 1997 Jan;56(1):5-21. Interacting nutritional and infectious 
etiologies of Keshan disease. Insights from coxsackie virus B-induced myocarditis in mice deficient in 
selenium or vitamin E.

Selenium deficiency
is not necessarily 
harmless [7]

Many areas in 
Europe are selenium 
deficient [8]

[7] Rayman MP. Lancet. 2012 Mar 31;379(9822):1256-68. Selenium and human health.
[8] Hughes DJ, et al. Int J Cancer. 2015 Mar 1;136(5):1149-61. Selenium status is associated with colorectal 
cancer risk in the European prospective investigation of cancer and nutrition cohort.

What constitutes a selenium deficiency?

Selenium content in serum

Selenium content in whole blood
Reference rangeSelenium deficiency

Reference rangeSelenium deficiency

100 µg/l
1.3 µmol/l

0 140 µg/l
1.8 µmol/l

80 µg/l
1.0 µmol/l

0 120 µg/l
1.5 µmol/l

Created based on: Fachinformation selenase® T peroral, biosyn Arzneimittel GmbH, Stand Nov. 2017

Selenium deficiency and its consequences 

Selenium plays an important role in many important bodily functions. 
Selenium deficiency is particularly common in certain risk groups. 
The reason can be a lower selenium intake, but also an increased 
selenium requirement. In our »Selenium deficiency in Focus« series,  
we offer compact information for the most important risk groups for 
selenium deficiency. 

https://www.ncbi.nlm.nih.gov/pubmed/11878751
https://www.ncbi.nlm.nih.gov/pubmed/11878751
https://www.ncbi.nlm.nih.gov/pubmed/9152508
https://www.ncbi.nlm.nih.gov/pubmed/9152508
https://www.ncbi.nlm.nih.gov/pubmed/9152508
https://www.ncbi.nlm.nih.gov/pubmed/22381456
https://www.ncbi.nlm.nih.gov/pubmed/25042282
https://www.ncbi.nlm.nih.gov/pubmed/25042282
https://www.gelbe-liste.de/produkte/selenase-T-peroral_354493/fachinformation


selenase® 
effectively corrects 
selenium deficiency[11]

Correct selenium deficiency – maintain the balance 
of the immune system

If there is a selenium deficiency, the immune system becomes 
unbalanced, which promotes autoimmune diseases and allergies. [9] At 
the same time, the ability of the immune system to defend itself against 
viruses or tumor cells decreases. It is therefore important to correct 
deficiency. A high dosage of sodium selenite can strengthen the TH1 
immune response and thus protect against infections. [10]

High-dose sodium selenite promotes TH1 differentiation

High-dose sodium selenite

Selenium deficiency
Naive T-cell

Adequate selenium intake

TH1

TH2

Created based on: Hoffmann FW et al. J Nutr. 2010 Jun; 140(6): 1155-61. Dietary selenium modulates 
activation and differentiation of CD4+ T cells in mice through a mechanism involving cellular free thiols.

Selenium deficiency 
and heart disease

• Selenium deficiency – risk for the heart
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Selenium is vital to health – it plays an important role 
in many crucial bodily functions. Certain risk groups are 
particularly prone to selenium deficiency. The reason 
can be a lower selenium intake, but also an increased 
selenium requirement.
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Selenium defi ciency
and vaccinations
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• Selenium defi ciency – risk factor in case of vaccinations
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Selenium is vital to health – it plays an important role
in many crucial bodily functions. Certain risk groups are
particularly prone to selenium deficiency. The reason
can be a lower selenium intake, but also an increased
selenium requirement.

Learn more 

Order further issues of our series – e.g. 
»Selenium deficiency and Cancer«, »Selenium 
deficiency and pregnancy« and »Selenium 
deficiency and Vegetarians/vegans« – simply by 
e-mail: information@biosyn.de (please specify 
desired materials and quantity)

[9] Hoffmann FW, et al. J Nutr. 2010 Jun;140(6):1155-61. Dietary selenium modulates activation and 
differentiation of CD4+ T cells in mice through a mechanism involving cellular free thiols.
[10] Andrews PJ, et al. BMJ. 2011 Mar 17;342:d1542. Randomised trial of glutamine, selenium, or both, to 
supplement parenteral nutrition for critically ill patients.
[11] Fachinformation selenase® T peroral, biosyn Arzneimittel GmbH, Stand Nov. 2017
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Brochures

We gladly offer you free information on the 
topics »Selenium and oncology«, »Selenium 
and the thyroid gland«, »Selenium is essential«, 
»For a better quality of life – biosyn in palliative 
care« and »Integrative oncology«.

In addition, for instance we offer »The immune 
system guards your health« for your patients, 
also in greater quantities if you like.

Order by e-mail at: information@biosyn.de 
(please specify desired materials)

Newsletter

Subscribe to our online newsletter »biosynNews 
international« and »biosynNews Export« to 
obtain current information.

Order by e-mail at: information@biosyn.de  
(key words »biosynNews international« and  
»biosynNews Export«)

Further information

If you have specific questions on this topic, 
please call us at: + 49 (0) 711 - 575 32 - 00

More information about us on our 
Facebook page and our YouTube channel

Selenium and the thyroid 
gland
Folder for medical experts
Size: DIN A4
136 pages

we are
research

•  Selenium is important for the thyroid gland, especially 
for pregnant women

•	 	A	selenium	deficiency	impairs	the	thyroid	gland

•	 	A	selenium	deficiency	increases	the	prevalence	 
of	thyroiditis	(inflammation	of	the	thyroid)

•  Selenium requirements in patients with chronic 
thyroiditis are increased

•	 	Germany	is	a	selenium-deficient	country

•  Selenium and iodine are an essential duo for the  
thyroid gland

Selenium  
and the thyroid gland

Additional information on biosyn Arzneimittel GmbH
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The immune system 
guards your health

biosyn
knowledge

The immune system 
guards your health
Patient brochure
Size: DIN lang
20 pages

we are
research

selenase®

•  high-dose sodium selenite to improve  
cancer therapy

•  reduces side effects by protecting  
healthy cells

•  selectively cytotoxic against tumor cells

•  improves the body’s ability to destroy  
tumor cells

•  for effective treatment of lymphedemas

•	 	corrects	selenium	deficiency

Selenium and oncology

Selenium and oncology
Folder for medical experts
Size: DIN A4
172 pages

mailto:information%40biosyn.de?subject=
mailto:information%40biosyn.de?subject=
https://www.facebook.com/biosynarzneimittel/
https://www.youtube.com/channel/UCn95PGr07kqXTpnswGIOy0w


biosyn Arzneimittel GmbH
Schorndorfer Straße 32, 70734 Fellbach
www.biosyn.de 
www.biosynpharma.com

biosyn Arzneimittel GmbH
Schorndorfer Straße 32, 70734 Fellbach
www.biosyn.de
www.biosynpharma.com

selenase® pharmaceuticals

selenase® T peroral 
(500 μg)

Oral solution
Prescription only

Active ingredient:
sodium selenite pentahydrate
500 μg selenium per drinking bottle

selenase® 100 μg peroral

Oral solution
Prescription only

Active ingredient:
sodium selenite pentahydrate
100 μg selenium per drinking 
ampoule

selenase® 50 peroral

Oral solution
OTC

Active ingredient:
sodium selenite pentahydrate
50 μg selenium per drinking
ampoule

selenase® 300 Mikrogramm 
Tabletten

Tablets
Prescription only

Active ingredient:
sodium selenite pentahydrate
300 μg selenium per tablet

selenase® 50 AP

Tablets
OTC

Active ingredient:
sodium selenite pentahydrate
50 μg selenium per tablet

selenase®. Active substance: Selenium as sodium selenite pentahydrate. selenase® 100 µg peroral, selenase® T peroral, selenase® 50 peroral: 50 µg selenium per ml. selenase® 50 AP: 
50 µg selenium per tablet. selenase® 300 Mikrogramm Tabletten: 300 µg selenium per tablet. Indications: selenase® 100 µg peroral, selenase® T peroral: Proven selenium deficiency that 
cannot be offset from food sources. Selenium deficiencies may occur as a result of states of maldigestion and malabsorption, as well as in malnutrition (e.g. due to complete parenteral 
nutrition). selenase® 50 peroral, selenase® 50 AP, selenase® 300 Mikrogramm Tabletten: Adults: Treatment of clinically proven selenium deficiency that cannot be compensated by nutritional 
sources. Selenium deficiencies may occur as a result of states of maldigestion and malabsorption, as well as in malnutrition. Composition: selenase® 100 µg peroral: 1 drinking ampoule 
of 2 ml oral solution contains: 0.333 mg sodium selenite pentahydrate, corresponding to 100 μg (micrograms) selenium. selenase® T peroral: 1 ml oral solution contains: 0.167 mg sodium 
selenite pentahydrate, corresponding to 50 μg (micrograms) selenium. Excipients: Sodium chloride, hydrochloric acid, water for injections. selenase® 50 peroral: 1 drinking ampoule of 
1 ml oral solution contains 50 µg sodium selenite pentahydrate in 0.9% NaCl solution. Excipients: hydrochloric acid, water for injection. selenase® 50 AP: 1 tablet contains 0,167 sodium 
selenite pentahydrate, corresponding to 50 µg selenium. Excipients: Gelatin, magnesium stearate (Ph. Eur.), maize starch, sucrose, talcum. selenase® 300 Mikrogramm Tabletten: 1 tablet 
contains 300 μg selenium, corresponding to 0.999 mg sodium selenite pentahydrate. Excipients: Magnesium stearate (Ph. Eur., vegeatble), maize starch, povidone K25, sucrose, talc. 
Contra-indications: Hypersensitivity to sodium selenite pentahydrate or to any of the excipients. Selenium poisoning. Undesirable effects: None known to date if the medicinal product 
is administered according to prescription. Interactions: selenase® 300 Mikrogramm Tabletten: Must not be taken together with reducing agents (e.g. vitamin C). However, selenase 300 
Mikrogramm Tabletten and vitamin C may be administered consecutively with an interval of at least 1 hour between both administrations. Form of administration, size of packages: 
selenase® 100 µg peroral: 20, 60, 90 or 100 ampoules of 2 ml oral solution. selenase® T peroral: 10 drinking bottles of 10 ml oral solution plus one measuring cup. selenase® 50 peroral: 50 
ampoules of 1 ml oral solution. selenase® 50 AP: 20, 50, 100 tablets. selenase® 300 Mikrogramm Tabletten: 20, 50, 100 tablets. selenase® 100 µg peroral, selenase® T peroral, selenase® 
300 Mikrogramm Tabletten: Subject to prescription. selenase® 50 peroral, selenase® 50 AP: OTC. 01/19
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Managing Director: Dr. Thomas Stiefel and Ortwin Kottwitz
Commercial Register: County Court Stuttgart HRB 262712
Place of performance: Fellbach, Legal venue Stuttgart
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