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Feed your immune system!

How do minerals affect immune system?

The immune system is the body’s defense against disease and infection, and it has long been established
that several factors influence the function of the immune system, including stress, sleep and nutrition.
Good nutrition is fundamental to improving immunity. Minerals are vital components of our food. They
fulfil a wide variety of functions, such as building materials for our bones, influencing muscle and nerve
function, and regulating the body’s water balance. Some minerals also have an important role to play in the
optimal functioning of the immune system. This concerns both the innate defense system and the adaptive
immune response. Accordingly, the supply of minerals can influence susceptibility to infections, but it also

has effects on the development of chronic diseases. Minerals that have the most associations with immune

function include magnesium, zinc, copper, iron, selenium, etc.
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General Physiological Function of Magnesium (Mg)

Mg is an essential biological element that is found in
cells in a bound form. It is also the most abundant
divalent cation in living cells, and it has numerous
important tasks in regulatory cellular functions. Mg
fulfils its task primarily through its binding to organic
substances, such as proteins, nucleic acids, and nu-
cleotides. It has an important role in the activation of
enzymes, membrane function, and intracellular sig-
naling. The ion also represents an important cofactor
for many enzymes. It is involved in the synthesis and
replication of RNA and DNA, as well as the secretion
of enzymes and hormones. Mg plays an important
role in a variety of metabolic processes, including ox-
idative phosphorylation and muscle contraction. Fur-
thermore, magnesium stabilizes membrane structures
and the membrane potential. It also modulates trans-
membrane movement of ions through the modulation
of iron transporters. Mg is found in high concentra-
tions in the cells and matrix of bone. Furthermore,
even larger amounts are found in muscle cells, soft
tissues, blood serum, and erythrocytes. There are only

slight concentration gradients in magnesium between

the intracellular and extracellular space. Nev-
ertheless, free magnesium ions influence the
potential at the cell membrane. Intracellularly,
magnesium is controlled primarily by an ac-
tive transport system.

Immunological Role of Magnesium

Mg has numerous roles in the regulation of
immunological functions, particularly in terms
of the function of numerous immune cell sub-
populations. The diverse effects can be par-
ticularly illustrated by the nature of the structures
of the innate immune system, the adaptive immune
system, and the regulation of acute and chronic in-
flammatory processes.

Magnesium and the Innate Immune System

Mg has effects on the acute phase response and the
function of macrophages, for example, in their re-
sponse to cytokines. In monocytes, it was shown
that Mg supplementation reduced cytokine produc-
tion after toll-like receptor (TLR) stimulation. This
immunoregulatory function was due to an increased
IxBa level, which resulted in reduced nuclear factor
kappa-light-chain-enhancer of activated B cell (NF-
kB) translocation. Rats with Mg deficiency have
also shown peripheral neutrophilia, associated with
increased phagocytosis and oxidative burst. In addi-
tion, there was a disturbance in the function of mast
cells with regard to the secretion of histamine.
Magnesium and Adaptive Immunity

Mg has a major influence on the development, differ-
entiation, and proliferation of lymphocytes. In this
context, a lack of Mg is thought to interfere with the
process of apoptosis. Mg-deficient mice have also

shown earlier involution of the thymus, which had



a negative effect on the T-cell pool. The Mg2+ trans-
porter TRPM?7 seems to play a special role in the de-
velopment of T cells. In cells lacking this transporter,
and thus the Mg supply, developmental inhibition and
early cell death occurred. Accordingly, T-cell func-
tion seems to be dependent on an adequate supply of
Mg, both at the level of the individual cell and with
regard to the T-cell pool of an individual. Further-
more, several studies in lymphocytes have shown
that Mg2+ from intra-/extracellular sources regulated
phosphoinositide metabolism. Hence, Mg might in-
directly affect various immune cell functions, such as
proliferation, which depend on proper substrate me-
tabolism. Mg has an important role as a cofactor for
various enzymes that play a role in phosphorylation,
for example, in the phosphorylation cascades of gly-
oclysis and nucleotide polymerisation. Accordingly,
under conditions of acute inflammation, the released
Mg is suggested to be favorable for the metabolic ac-
tivity of T cells, which determine central functions
such as proliferation.

Immunoregulating Effects of Mg

Mg deficiency seems to favor an overfunction of the
innate immune defense, with simultaneous deficiency
of the adaptive immune defense. This might be one
reason why some human studies have provided evi-
dence that Mg deficiency is associated with the con-
dition of chronic, low-grade inflammation. This has
been shown, for example, by an inverse relationship
between (low) serum Mg concentrations and increased
systemic C-reactive protein (CRP) levels. The causal
relationship is not entirely certain, although there is
evidence from in vitro studies showing that Mg de-
ficiency leads to increased production of interleukin

(IL)-B and tumor necrosis factor (TNF)-a. Mg defi-

ciency also resulted in increased aggregation of plate-
lets, which had an impact on microvascular function.
Corresponding to these findings, a recent metanalysis
proved that Mg supplementation reduces serum levels
of CRP. However, these studies were carried out with
small numbers of participants, suggesting that more
research is needed.

Magnesium and Infectious Diseases

The importance of Mg in the context of infections lies,
above all, in the close interaction between vitamin D
metabolism and the importance of Mg as a cofactor.
This implies that, if Mg is in short supply, less vitamin
D can be formed from its precursors. However, most
of the data on immunodepression, and the connection
to Mg status, come from animal experiments. These
have confirmed that an Mg deficiency leads to multi-
ple disturbances of the inflammatory response, which
can affect the risk of infection.

Nutritional Aspects of Magnesium

The recommended daily amount of magnesium to be
consumed varies according to age and gender. On av-
erage, it is about 300400 mg for men and 270-310

mg for women, always depending on which guide-
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lines are used as a basis. With age, this recommen-
dation usually increases slightly. Some scientists rec-
ommend the consumption of up to 500 mg per day.
Natural sources of magnesium are mainly fruits and
vegetables, as well as nuts, seeds, and whole grain
products. Good food sources of Mg contain cooked
spinach (originally frozen), oats, sunflower seeds,
pumpkin seeds, wholewheat bread, cooked potato,
banana, sparkling water, cooked halibut (dry heat),
plain yoghurt (3.5% fat), gouda cheese (30% fat), and
rolled fillet of ham. Mg is a highly soluble mineral,
and cooking processes can lead to a loss. It is assumed
that only about 30-40% of ingested Mg is absorbed
intestinally. An increased Mg requirement seems to
be present in athletes during exercise, particularly
after chronic training sessions. However, the extent
to which supplementation is necessary here is contro-
versial.

Conclusion

For most individuals, a balanced diet is sufficient to
supply the body with sufficient amounts of the vital
minerals. A deficiency in any of these minerals could
temporarily reduce immune competence, or even
disrupt systemic inflammation regulation in the long
term. Therefore, knowledge of the mechanisms and

supply of these minerals is important. In exceptional

=

cases, a deficiency should be compensated by supple-
mentation; however, supplement over-consumption
may be negative to the immune system, and should be
avoided. Accordingly, any supplementation should be
medically clarified and should only be administered

in prescribed concentrations.
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