KIMUN®
supports the immune system

• on aging
• during occupational stress
• in convalescence
• for chronic recurrent infections
•	to regenerate the immune system
after treatment with antibiotics

we are
research

KIMUN ®
High bioavailability

24 h
Only one capsule per day
thanks to optimal galenics

The micropellets ensure a consistent quality
and bioavailability of the ingredients and
protect against decomposition in the gastric
juice environment

The biosyn brand stands for
excellent production know-how
and highest quality
®

The capsule is very easy
to open, so you can also
sprinkle the pellets into
the food

WHAT IS MOST IMPORTANT IN SHORT

Why KIMUN® ?
• contains selenium
• lactose-free
• yeast-free
• very well tolerated
• high bioavailability
• only 1 capsule per day
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WHAT IS MOST IMPORTANT IN SHORT

KIMUN® provides selenium
KIMUN® is a food supplement containing adjusted amino acids in combination with the trace element selenium in a balanced composition.
The selenium content contributes to a normal function of the immune system that supports the body’s natural defenses. The regular daily intake
of KIMUN® is therefore highly recommended as a supporting nutritional
measure, especially in stressful situations.
KIMUN® is lactose-free and yeast-free and very well tolerated.

High bioavailability
The micropellets guarantee a consistent optimal quality and bioavailability
of the individual ingredients and offer protection against the decomposing
gastric juice environment.

Only one capsule per day
Swallow 1 capsule per day with a little liquid approx. 1 hour before a meal.
If you have difficulty swallowing, open the capsule and take the contents
with a little liquid.
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What is immunosenescence?
Immunosenescence is the age-dependent reduction of immunological
competence. This includes both the capacity of the immune system
to respond to infections and the development of a long-term immune
memory, especially after vaccinations. [1] This age-associated immune
deficiency is ubiquitous and occurs in both long-lived and short-lived species. Immunosenescence is relative to life expectancy. [2]
Immunosenescence is considered to be the most important factor for
increased morbidity and mortality in old age. It is not an arbitrary wear
phenomenon, but an evolutionary pattern that repeats itself inversely.
Therefore, most of the parameters that change due to immunosenescence are genetically controlled. [3]
In summary, the age-dependent degradation of immunological competence is the result of the constant challenge posed by the unavoidable
exposure to a large number of different antigens such as viruses, bacteria,
or nutrition. [4] Immunosenescence is thus the price paid for immunological
memory. Together with the age-dependent regression of the thymus, this
leads to the body hardly having any native T cells available, from which
specific antibodies are formed. Therefore, people in old age are much
more susceptible to a variety of infections and non-infectious diseases.

Immunosenescence is considered to be
the most important factor for increased
morbidity and mortality in aging
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Symptoms of an immunosenescence
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Age-related diseases
Age-related diseases are those whose frequency increases dramatically
with increasing age (Fig. 2). They include atherosclerosis, cardiovascular
disease, cancer, arthritis, cataracts, osteoporosis, type 2 diabetes, hypertension and Alzheimer’s disease. Age-related diseases are mostly associated with increased cellular senescence.
In cellular senescence, the cell is in a permanent cell cycle arrest. This
is an essential mechanism to limit tumorigenesis and tissue damage. In
healthy people, senescent cells are destroyed by the immune system,
promoting tumor suppression and wound healing. In old age, senescent
cells accumulate in tissue because the aging immune system is no longer
able to destroy them. The accumulation of senescent cells in the tissue
promotes pathological changes and therefore plays a role in age-related
diseases.

Age-related diseases are
mostly associated with an increased
cellular senescence
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Effect of immunosenescence on the frequency
of illnesses
60
50
40

Sickened [%]

30
20
10
0
0

20

Age in years

Fig. 2

40

60

80

100

Arthritis
Heart diseases
Cancer
Kidney diseases

9

10

AGING

Immunosenescence reduces the effectiveness
of vaccinations
Several studies have now shown that vaccinating older people against influenza, hepatitis
or pneumococci has a lower protective effect
than vaccinating younger people. [5] One reason
for this is immunosenescence, which leads to
a reduced response of the immune system to
new antigens.

Furthermore, despite an initially adequate
increase in antibody titers, older people often
experience a faster drop in antibody titers.
One study showed that 24 weeks after the flu
vaccination, the antibody titer had dropped back
to its initial level and therefore there was no protection against flu despite the vaccination. [7]

Especially with influenza vaccination, the vaccination effectiveness decreases from 70 – 90 %
for under 65 years old to 50 – 60 % for older
people. [6]

Which factors that cannot be influenced have an impact
on nutrition in old age?
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Does the uptake of nutrients change with age?
In old age, the composition of the body changes
and has a direct influence on nutrient uptake
and metabolism. In addition to factors that can
be influenced such as diet and exercise, factors
that cannot be influenced also play a role.
One reason for the deteriorated absorption of
nutrients as well as micronutrients such as vitamins, minerals and trace elements in old age
is age-specific changes in the gastrointestinal
tract.

One third of elderly people suffer from degenerative gastric mucosa change (atrophic gastritis).
Clinical symptoms are usually absent. Among
other things, the lack of gastric acid leads to
bacterial overgrowth of the gastrointestinal tract,
which influences the absorption of micronutrients.
The consequences of missing nutrients are
often not obvious and remain undetected in the
symptom complexes of chronic diseases and
aging. It is therefore important to think about the
problem of malnutrition in old age ahead of time,
as a lack of nutrients only has consequences
years later, but these are usually irreversible.

Effects of nutrient deficiencies
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AMINO ACIDS AND IMMUNE SYSTEM

AMINO ACIDS AND IMMUNE SYSTEM
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Amino acid deficiency leads to reduced
immune function
It has long been known that a lack of amino acids limits immune function
and increases susceptibility to infections. A protein-deficient diet reduces
the concentration of most amino acids in blood plasma.
Numerous studies have now shown that supplementation with amino
acids improves the immune status in cases of malnutrition and infections,
thereby reducing morbidity and mortality. [10]

Supplementation with amino acids
improves immune status
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Overview of the function of individual amino acids
in the immune system
Alanine

(Glycine)

Threonine

• s timulates leukocyte
metabolism

• supplementation has anti-inflammatory, immunomodulatory and cytoprotective effects

•n
 ecessary for mucin synthesis, which maintains intestinal
immune function

•d
 eficit in low-protein diets,
fasting, trauma, burns,
inflammation, sepsis and
liver transplants

Histidine

• s timulates lymphocyte
proliferation

• improves immune function

• deficit leads to limited
immune response

Arginine

• c ombats pathogens
• r egulates cytokine production
•m
 ediator for autoimmune
diseases
• s upplementation improves
immune response and
increases thymus weight
Glutamate
• r egulation of the immune
response
Glutamine
• important energy substrate
for cells of the immune system
• necessary for the proliferation
of lymphocytes
• Improves the bactericidal
properties of neutrophils
• s upplementation improves
immune function
Glycine
•a
 ntioxidant, essential for the
proliferation and antioxidant
defense of lymphocytes
• r educes inflammatory
reactions
•d
 eficit leads to limited
immune response

• necessary for the production
of histamine, the main mediator of inflammatory reactions

• supplementation acts
as a booster for the immune
system, especially for the skin
Lysine
• deficit limits protein synthesis
and lymphocyte proliferation, leads to limited immune
response
• is successfully used to treat
infections (e.g. herpes simplex)
Methionine
• important for the synthesis
of proteins of the immune
system

• improves antibody production
• supplementation increases
the serum antibody titer
Tryptophan
• building block of serotonin,
melatonin and anthracitic acid
• serotonin and melatonin
improve immunity
• progressive decrease in
tryptophan concentration
during inflammation, which
significantly affects the function of macrophages and
lymphocytes
• deficit leads to a restricted
immune response
• supplementation improves
phagocytosis by macrophages and the innate
immune response

• supplementation improves
the immune system

• supplementation increases
resistance to bacterial and
parasitic infections

Phenylalanine

Tyrosine

• regulates NO synthesis
by leukocytes

• deficit leads to a restricted
immune response

Proline

• r egulates the immune
response

• c rucial for wound healing
Serine
• stimulates proliferation
of lymphocytes
• improves antibody production

AMINO ACIDS AND IMMUNE SYSTEM

Amino acids play an important role
for the immune system
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SELENIUM AND IMMUNE SYSTEM

Selenium deficiency impairs the function
of the immune system
Selenium is an essential trace element and a potent antioxidant. Its various biological effects are based on the incorporation into selenoproteins.
The large number of selenoproteins in the human body plays a decisive
role in the reduction of oxidative stress. Oxidative stress is triggered by
reactive oxygen species (ROS). ROS play an important role in inflammation and immune response. Therefore the selenium supply influences the
functioning of the immune system.
The assertion that “selenium is a booster of the immune system” is based
on studies investigating the effect of selenium on immunosenescence and
its protective function against various pathogens. [11]
These studies have shown that both cell-mediated and humoral immune
responses are improved by increasing selenium levels. Selenium deficiency leads to a weaker immune response to viruses, tumors and allergens. [11]

A selenium deficit leads
to a weaker immune response to
viruses, tumors and allergens

SELENIUM AND IMMUNE SYSTEM

Oxidative stress affects the immune system
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SELENIUM AND IMMUNE SYSTEM

Selenium and immunosenescence
As early as 2000, a Spanish study showed that
almost all elderly people who were both healthy
and well-fed had a selenium deficit. [12] As the
selenium supply in Spain and Germany is comparable, it can be assumed that selenium deficiency also affects the majority of older people
in Germany.
Another study conducted in 2006 found a significant correlation between selenium status and
mortality in older people. [13] Serum selenium
levels below 110 µg/l increased the risk of dying
by 54 % compared to a serum selenium concentration of 123 µg/l (hazard ratio 1.54, 95 %
CI 1.03 – 2.32; p < 0.05). The lower the selenium
level in the blood, the higher the risk of mortality
in older people. This correlation does not only
exist with a selenium deficiency, i.e. a serum
selenium value of less than 80 µg/l, but already
with selenium concentrations in the reference
range, since the reference range in the serum
for selenium is defined at 80 – 120 µg/l in Germany.
An intervention study from France with elderly
people over 65 years (n = 725) investigated the
effect of a daily intake of 100 µg selenium and
20 mg zinc on the immune system for 2 years. [14]
In France, too, almost all participants had
a clear selenium deficit. The selenium / zinc supplemented group showed significantly higher
antibody titers after influenza vaccination compared to the placebo group (p < 0.05). Also, the
number of participants without a respiratory
infection during the study was lower in the supplemented group (p = 0.06).

A selenoprotein protects against cellular
senescence
Selenium is incorporated into a variety of
selenoproteins. In addition to its function as an
antioxidant, a study conducted in 2014 showed
that selenoprotein H protects against cellular
senescence – especially in cases of senescence caused by prolonged oxidative stress. [16]
Selenoprotein H breaks down hydrogen
peroxide, increases the amount of glutathione in
the cell and indirectly regulates other antioxidant
proteins.

Interaction of different factors
on the age-dependent degradation
of immunological competence
In addition to immunosenescence, other factors
reduce immunological competence in old age.
Due to a worsened nutrient intake, fewer amino
acids and micronutrients, which are important
for the function of the immune system, are
absorbed in old age. The micronutrient trace
element selenium is particularly noteworthy.
Germany and the whole of Europe are undersupplied with selenium. Selenium is essential
for the immune system and protects against
senescence. Therefore, a further reduction in
selenium intake in old age has a particularly
negative effect.

SELENIUM AND IMMUNE SYSTEM

Effect of selenium on the immune system
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Hoffmann PR, Berry MJ. Mol Nutr Food Res. 2008 Nov; 52(11): 1273-80.
The influence of selenium on immune responses.
Huang Z, Rose AH, Hoffmann PR. Antioxid Redox Signal. 2012 Apr 1; 16(7): 705-43.
The role of selenium in inflammation and immunity: from molecular mechanisms to
therapeutic opportunities.

Fig. 7
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HOW DOES KIMUN ® WORK?

KIMUN® balances immunosenescence
KIMUN® is a food supplement that contains amino acids in combination
with the trace element selenium in a well-balanced composition tuned to
the body’s immune system. KIMUN® thus helps to balance the progressive immunosenescence in old age and to support the body’s natural
defenses.
The daily intake of KIMUN® is therefore recommended in old age, especially in stressful situations such as for example:
•
•
•
•
•
•

during convalescence
in the flu season
after vaccinations
for chronic recurrent infections
to regenerate the immune system after treatment with antibiotics
in the context of complementary tumor therapy

KIMUN® supports
the body’s natural defenses

HOW DOES KIMUN ® WORK?

Reduction of immunological competence in old age
Age
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Fig. 8
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HOW DOES KIMUN ® WORK?

KIMUN® provides selenium
KIMUN® is a food supplement containing adjusted amino acids in combination with the trace element selenium in a balanced composition. The
selenium content contributes to a normal function of the immune system that supports the body’s natural defenses. The regular daily intake
of KIMUN® is therefore highly recommended as a supporting nutritional
measure, especially in stressful situations.

Average nutrient content of KIMUN®
Average value

per capsule

per 5 capsules

L-glutamic acid

65.0 mg

325.0 mg

L-aspartic acid

39.0 mg

195.0 mg

L-leucine

39.0 mg

195.0 mg

L-valine

33.0 mg

165.0 mg

L-lysine-mono-HCl

31.2 mg

156.0 mg

L-arginine

30.0 mg

150.0 mg

L-isoleucine

25.0 mg

125.0 mg

Glycine

23.4 mg

117.0 mg

L-alanine

23.4 mg

117.0 mg

L-threonine

19.5 mg

97.5 mg

L-serine

19.5 mg

97.5 mg

L-proline

19.5 mg

97.5 mg

L-phenylalanine

19.5 mg

97.5 mg

L-methionine

7.8 mg

39.0 mg

L-histidine-mono-HCl

7.8 mg

39.0 mg

L-cystine

3.9 mg

19.5 mg

L-tyrosine

0.8 mg

4.0 mg

Selenium

30 µg (55 %)*

150 µg (273 %)*

* Reference quantities for the daily intake of vitamins and minerals – nutrient reference
values (NRV)

HOW DOES KIMUN ® WORK?

Food supplement

KIMUN®, 30 capsules
Ingredients: 63.2 % amino acid mixture (L-glutamic acid, L-aspartic acid, L-leucine, L-valine, L-lysine
monohydrochloride, L-arginine, L-isoleucine, glycine, L-alanine, L-threonine, L-serine, L-proline, L-phenylalanine,
L-methionine, L-histidine monohydrochloride, L-cystine, L-tyrosine); coating agent: hydroxypropyl methylcellulose,
shellac; filler: microcrystalline cellulose; sodium selenite pentahydrate; colorants: E 101, E 131; release agent:
magnesium salts of fatty acids. 
03/2017 e

Recommended intake
Swallow 1 capsule per day approx. 1 hour before a meal with a little liquid.
If you have difficulty swallowing, open the capsule and take the contents
with a little liquid.

Further information
Food supplements should not be used as a substitute for a balanced and
varied diet.
A varied and balanced diet as well as a healthy lifestyle are of great
importance.
The recommended daily intake should not be exceeded.
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Information on biosyn Arzneimittel GmbH
KIMUN®

Newsletter

Consumer information on KIMUN®
is available at: www.biosyn.de/produkte/
nahrungsergaenzungsmittel/kimun/

Subscribe to our online newsletter “biosynNews
international” to obtain current information.

You can request a product sample of KIMUN .
Please send your request per fax:
+49 (0) 711 575 32 - 99
or online: www.kimun.de
®

High-quality products
We offer you a broad range of high-quality
nutritional supplements – also for patients in
difficult life situations. Find our products and
information at:
http://biosynpharma.com/products/

Order by e-mail at: information@biosyn.de
(key word “biosynNews international”)

Further information
If you have specific questions on this topic,
please call us at: + 49 (0) 711 575 32 - 00
For further information and reference
literature, contact information@biosyn.de
and see www.biosynpharma.com.
You can also find us on coliquio, the free
medical network, with our Infocenter Selenium:
www.coliquio.de

Brochures
We have created a folder for you and your
patients for all products, their recommended
dose, mechanisms of action and properties.
You can access the folder as a PDF file on our
website. You may also order the folder in printed
form. For your patients, we can also provided
them in larger quantities.
Order by e-mail at: information@biosyn.de
(please specify desired materials)

© biosyn 2019
Picture credits:
Cover (2 ×): © gilaxia / istockphoto
Page 12: © Juanmonino / istockphoto
Page 27: © biosyn Arzneimittel GmbH

More information about us on our Facebook
page and our YouTube channel
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biosyn Arzneimittel GmbH

World market leader
for high-dose selenium injections
biosyn Arzneimittel GmbH is a pharmaceutical and biotech company
based in Fellbach, Germany. It specializes in trace elements, is a world
market leader for high-dose selenium injections, developer and operator
of two unique GMP manufacturing operations for producing active ingredients, and in the biotech sector, is actively involved in the production of
glycoprotein isolated from the Megathura crenulata, a sea snail found
in California. 70 percent of our sales turnover is realized outside of Germany – in 26 countries all around the world.
With products geared to the areas of intensive care, oncology and endocrinology, biosyn is a partner to hospitals and physicians in private practice, as well as to naturopathic physicians and holistic health practitioners.
We pursue research and development and evaluate the current medical-
scientific literature as well as engage in modern online marketing. Our
mid-sized family enterprise places great value on an open, engaged and
customer-oriented corporate culture.

GMP production of sodium selenite at biosyn:
Vacuum drying facility for the selective crystallization
of metal salts with defined hydrate percentages

The only GMP manufacturing
of sodium selenite in Europe
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KIMUN®
supports the immune system

biosyn Arzneimittel GmbH
Schorndorfer Straße 32
70734 Fellbach
Germany
information@biosyn.de
www.biosynpharma.com
www.biosyn.de
More information about us on our
Facebook page and our YouTube channel
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