
n biology, the term immunity refers to
the body’s capacity to protect itself
against menacing substances. These
threats includemicrobes (virus, bacteria,
fungi, and parasites), cancerous cells or

foreign bodies (splinter or transplanted organ).
Aging and illness have been recognized as factors
that can weaken the immune system, making the
body more vulnerable to infections. Scientific
evidence indicate that diet, tobacco smoking,
sleep, exercise, level of stress, and living conditions
all have an impact on the quality of our immune
response. Health and immunity are closely related,
hence taking care of our health on a daily basis can
improve our immunity, and vice-versa.

Immunity for dummies
The immune system is quite complex! It is an

integrated system composed of cells, tissues, and
organs eachwith specific roles in defending against
foreign substances and pathogenic microorgan-
isms. The immune systemalso acts as our guardian
against the development of cancer. In order to
take action, the immune system must recognize
foreign invaders as well as abnormal cells and
distinguish them from its own cells. The response
can be nonspecific or specific (Nye, 2004).

The nonspecific immune response, also called
innate immunity because it is present at birth, is
activated without consideration of the nature of
the microorganism it is fighting against. The skin
and the mucosa are natural barriers against
invaders. Inflammation is a non-specific response
against microorganisms crossing our physical
barriers. Because of its lack of specificity, the
actions of the innate immune system can cause
damage to the body’s tissues. Chronic inflamma-
tion, for example, by altering host environment
and causing shifts in immune cell membrane
functions can cause autoimmune diseases and
cancers (Devereux, 2002; Myles, 2014).

The specific immune response, also called
acquired immunity, is initiated upon exposure to a
specific antigen on an invading pathogen. It takes
several days or weeks to develop because it
involves the production of immune cells (lympho-
cytes) which synthesize antibodies that target the
pathogen for destruction (Nye, 2004).

Immunonutrients: The vitamin and
mineral boost
Folate, vitamins B6, B12 & D, zinc, selenium,

copper and iron are essentialmicronutrients which
contribute to the normal function of the immune

system. A deficiency in only one of these
micronutrients can negatively impact immune
functions and contribute to inflammation.
• Vitamin B6 for example is essential for the
synthesis of amino acidswhich are building blocks
of proteins involved in immunity such as
cytokines and antibodies (Chandra and
Sudhakaran, 1990).

• Folate and vitamin B12 act as coenzymes

involved in several reactions essential for the
synthesis and metabolism of DNA, RNA and
amino acids involved in immune functions
(Shane, 2006).

• Vitamin D plays a regulatory role in the
immune response and can modulate reactions
during excessive inflammatory response
(Veldman et al., 2000; Liu, 2006). Vitamin D has
also been shown to stimulate immune cell
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Figure 1. Diagrammatic overview of the current mechanisms for macro-components of the modern diet altering
susceptibility to infection, allergy, and autoimmunity. Reproduced with permission from Ian Myles (Myles, 2014).



proliferation and cytokine production (Mora and
Iwata, 2008). Vitamin D deficiency is common in
rheumatoid arthritis and appears to be involved in
the disease activity (Matsumoto et al., 2015;
Raczkiewicz et al., 2015).

• Copper is incorporated into numerous enzymes
involved in the development and maintenance
of immune system function (Williams, 1983).

• Sufficient iron is critical to several immune
functions, including the differentiation and
proliferation of T lymphocytes and generation of
reactive oxygen species that kill pathogens
(Beard, 2006; Wood and Ronnenberg, 2006).

• Adequate selenium intake is essential for the
activity of several enzymes involved in immunity
and cancer prevention (Arthur et al., 2003;
Gladyshev, 2006; McKenzie et al., 2006).

• Selenium and iodine are essential for thyroid
hormone synthesis and function and these
two micronutrients could be involved in the
pathogenesis of autoimmune thyroid diseases
(Guastamacchia et al., 2015).

Therefore people of all ages should ensure
adequate intake of these vitamins andminerals to
ensure adequate body stores and help preventing
symptoms that can predispose to more serious
health conditions.

Overfed and undernourished in
industrialized countries
It’s a paradox of modern culture: although

overweight and obesity rates continue to soar,
individuals still don’t get enough of some
essential micronutrients.

Western diet characterized by an over
consumption of refined sugars, salt, and saturated
fat, and low vitamin and mineral intake can
negatively impact immunity (Fig. 1). The over
abundance of many substances simultaneously
enhance inflammation while muting our immune
system’s ability to respond to and ultimately
control infections (Myles, 2014).

Vitamin andmineral deficiencies are becoming
more frequent in industrialized countries. In
Europe, adults tend to have inadequate intakes of
vitamin D, folic acid, calcium, copper, selenium,
and iodine (Roman-Vinas et al., 2011), while
adolescents have inadequate intakes of vitamin D,
vitamin B6, folate and iodine (Diethelm et al.,
2014). Data from the U.S. also suggest inadequate
intakes of vitamin E, magnesium, vitamin A, and
vitamin C among the population (Moshfegh et al.,
2005). Vitamin D insufficiency or deficiency is also
amajor problem in the U.S. and elsewhere (Holick,
2007).

The aging process is accompanied by marked
changes and a deregulation of the immune
system which can lead to chronic low-grade
systemic inflammation. This inflammatory state has
been identified as a major risk factor underlying
many chronic diseases, including diabetes, arthritis,
cancer, dementia, and Alzheimer’s disease (Singh
et al., 2011).

Yeast to the rescue
Yeast has been part of our diet and used for its

nutritional attributes for centuries and it is more
and more recognized for its natural benefits and
image.

For centuries, people have been taking
inactive yeast on a daily basis, one tablespoon
mixedwith salads, soups, pasta, juice, etc. Because
of its naturally rich B vitamins content, notably
riboflavin, folic acid, and niacin, it is often recom-
mended to stimulate appetite andmilk production
during lactation. It is also used by athletes and the

elderly that need to supplement their nutrient
intake to increase their energy level.

Yeast can contribute significant amounts of
bioavailable micronutrients essential for optimal
immune health. Due to its ability to incorporate
minerals and vitamins within its cells; yeast is
increasingly being used as a delivery vehicle in
over-the-counter supplements.

Minerals (selenium, zinc and copper) and B
vitamins incorporated into yeast are more slowly
absorbed in animals and man; are more bioavail-
able; and are therefore the preferred form for
supplementation (Vinson et al., 1989; Demirci and
Pometto, 2000; Shoeib and Mester, 2007).

Lallemand continuously innovates by optimiz-
ing yeast production processes to create products
that can be used as dietary supplement... reviving
the 1930’s ‘yeast for your health’ motto. Several
inactivated whole cell yeast and yeast derivatives
(Saccharomyces cerevisiae) products containing
elevated levels of specific vitamins andminerals are
offered:
• Lalmin® Complex-B is yeast containing elevated
levels of thiamine, riboflavin, niacin, pyridoxine,
pantothenic acid, folic acid, biotin and cobalamin.

• Lalmin® Vita D® is yeast containing a natural non-
fortified and vegetarian source of vitamin D.

• Lalmin® Se is yeast containing elevated levels of
bioavailable organically bound selenium.

• Lalmin® Zn is yeast containing elevated levels of
zinc.

• Lalmin® Cu is yeast containing elevated levels of
copper.

• Lalmin® Fe is yeast containing elevated levels of
iron.

• Lalmin® Immune is a blend composed of yeast
containing elevated levels of vitamin D and
selenium and natural yeast cell wall rich in beta-
glucans renowned for their immuno-stimulatory
benefits.

• Lalmin® Senior is a blend composed of yeast
containing elevated levels of D, thiamine,
riboflavin, niacin, pyridoxine, pantothenic acid,
folic acid, biotin and cobalamin.
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