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The Role of Zinc in the Immune System
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role in immunity has been studied
extensively. In this Research Note,
we are going to examine some of
the recent research involving zinc
and the immune system.
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adequately product thymulin. Thymulin binds to high affinity receptors
and causes differentiation and promotes T-cell function, including cytotoxicity, suppressor function and
interleukin production[3]. A recent
publication suggests that thymulin
expression is sensitive to zinc adequacy in animals. In this study, rats
were fed zinc at either 5 or 25 ppm
in their diets. Five ppm represents
approximately 20% of an adequate
intake. They found that the rats on 5
ppm zinc diet had 62% less thymulin

than those fed 25 ppm zinc[4].
Zinc has further interactions
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radiation (sun), pollution, smoke,
etc. All these produce ROS which
can damage cellular structures and
may lead to the development of
some chronic diseases. Zinc is the
co-factor in the Cu/Zn SOD (superoxide dismutase) enzyme complex.
This enzyme complex catalyzes the
detoxification of superoxide radicals into less harmful oxygen and
hydrogen peroxide which the body
can then eliminate through other
enzyme systems[2].

inflammation starts, NF- B (Nuclear

Essential for B-cell function
Zinc may also be essential to B-cell
function. B-cells (lymphocytes) are a
type of white blood cell whose principle function is to secrete antibodies. Acute zinc deficiency causes an
overall reduction in B-cell numbers
[4]

. One possible mode of function

may be in the interaction of ZIP10
proteins and B-cells. Some data
suggests that ZIP10 and the B-cell
receptor are linked together to pro-

Factor kappa-light-chain-enhancer
of activated B cells) activates the
expression of the zinc importer ZIP8
which then attaches to the cellular
membrane. This causes zinc to be
imported into the cellular spaces
which then acts as signals for other
processes[2]. This temporary movement of zinc into the cellular spaces
eventually is resolved and homeostasis is restored. Some have postulated
that this movement may act as a
danger signal to the body to react[5].

mote antigen sensing. Furthermore,
zinc deficiency has been shown to
increase apoptosis (cell death) in
B-cells . In a practical sense, vacon the formation of antibodies to the
antigen, but if the person is zinc deficient, there may be reduce effectiveness due to reduced B-cell activity.

It is often said that the best offense
is a good defense. This applies with
the immune system. The body has
an extensive physical defense in the
epithelial lining of the lungs and gastrointestinal tract. Critical to maintaining the epithelial layers is to
maintain the membrane barriers and
the connecting proteins. Zinc deficiency has been shown to accelerate
the degradation of E-cadherin and
Beta-catenin in the alveolar epithe-
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oxidative stress

[5]

cination effectiveness is dependent

Essential to the immune
system

Zinc is also essential in helping to
deal with oxidative stress in and to
the body. In normal physiological
conditions, cell will produce reactive oxygen species (ROS) as part
of metabolic function. Additionally,
there are external stresses such as
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lial lining[2]. Externally, the epidermis and dermal layers provide the
same defensive function, and zinc
is essential to the maintenance and
repair of these layers. In addition
to protection against ROS as previously discussed, zinc is an essential
cofactor in enzyme systems that
remove dead tissue and movement

of keratinocytes involved in wound

sub-population that is at particular

healing[2].

risk for zinc deficiency is the elderly.

Having illustrated the essentiality
of zinc to the immune system and
its response to challenges, is there
utility in boosting zinc consumption when the body is undergoing
an immunological challenge? The
answer is that it is dependent on

It is estimated that approximately
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It is difficult to impossible to
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optimized and primed to respond. To
that end, zinc needs and availability
are based upon age, sex, weight and
phytate content of the diet[2]. One
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