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Summary:

Zinc is one of the most important micronutrients. It is essential for maintaining health. It is supplied
with food, therefore an appropriate diet is the basis for maintaining its appropriate level in the body.
The cause of the deficiency may be insufficient supply or malabsorption. [2] Deficiency symptoms
manifest themselves in the form of ailments from various systems. A relationship has been shown
between zinc deficiency and the occurrence of certain diseases, e.g. cardiovascular diseases, diabetes
and depression. Supplementation has a beneficial effect in the prevention and alleviation of the course
of certain diseases. [1]
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INTRODUCTION AND PURPOSE

Zinc plays an important role in maintaining health and preventing many diseases. The aim of this study
is to summarize the current knowledge on the relationship between zinc deficiency and the prevention
and pathogenesis of various diseases. Systemic and intracellular zinc homeostasis is essential to health.

[9]

The zinc content in the body is 2-3 g, of which 57% is in skeletal muscles, 29% in bones, 0.4% in the
heart, and 0.1% in plasma. [1] The risk of deficiency of this element increases if the diet is rich in
phytates, strong chelators, and low in protein, which binds biogenic zinc. Such diets consist of a large
amount of grain proteins [2,3,4]. Deficiency may also be caused by chronic diseases, including
malabsorption syndrome, liver disease or kidney disease.[8]

The literature review shows that the deficiency of this element is associated with many diseases. Zinc
deficiency is manifested by disorders of the central nervous system, digestive, skeletal, reproductive,
immune and skin barrier systems. [2,7] There are studies confirming its involvement in the metabolism
of lipids and glucose, and thus its association with diabetes and cardiovascular diseases [5].

DESCRIPTION OF THE STATE OF KNOWLEDGE

Free zinc ions (Zn2 +) constitute <0.0001% of cellular zinc. [9] Most remain bound to zinc-binding
proteins, i.e. serum albumin and metallothionein proteins in cells. [9][14] Its transport takes place with
the help of two proteins: the ZIP family, which transports zinc to the cytoplasm, and the ZnT family,
associated with the solute 20 (SLC30A), which is responsible for the outflow of zinc outside the cell or
the inflow into the organelle. [9]

Zinc plays a catalytic, cocatalytic and structural role in the body. The catalytic role is involved in the
activation of over 300 enzymes, an essential process of substrate transformation, the formation of
hydroxide ions and gene regulation. [1] [2][11] There is usually one zinc atom per subunit of the enzyme,
which is bound to 3-4 ligands. The ligands are amino acids, most often histidine, glutamic acid, aspartic
acid and cysteine. [2][10] The universal ligand is water. [10] Cocatalytic zinc atoms influence the
catalytic function together with another zinc atom in the same enzyme, but are not essential for this
process. [10] The structural function is to ensure the structural stability of the protein and to stabilize
the quaternary structure of oligomeric holoenzymes. [2] The ions of this metal can also directly influence
the activity of channels, phosphatases and kinases. [12]

Zinc deficiency in the body is determined by measuring plasma zinc levels or controlling the amount
taken with a meal, which is imprecise. [13] Elderly people, sick people and vegans / vegetarians are
particularly vulnerable to zinc deficiency. The vast majority of cases of nutritional deficiency occur in
the developing countries of Africa and Asia, where cereal proteins, rice and corn are the main
components of the diet. [8] [9]

Zinc deficiency can be mild, moderate and severe. Symptoms of mild zinc deficiency include decreased
serum testosterone, oligospermia, decreased lytic activity of NK cells, decreased IL-2 activity of T-
helper cells, decreased serum thymulin activity, hyperammonaemia, hypogesis, decreased dark
adaptation, and decreased lean body mass. [15][16] Symptoms of moderate deficiency include growth
retardation, male hypogonadism in adolescents, rough skin, poor appetite, mental lethargy, delayed
wound healing, cellular immune dysfunction, and abnormal neurosensory changes. [8] Severe zinc
deficiency includes symptoms such as bullous pustular dermatitis, alopecia, diarrhea, emotional
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disturbances, weight loss, cellular immunodeficiency infections, hypogonadism in men, neurosensory
disorders, and problems with ulcer healing. [8][15]

There is ample evidence showing a link between zinc deficiency and depression. One study found a
relationship between reduced zinc intake and decreased serum levels of zinc and depression in young
women. [6] [18] Another study showed a correlation between reduced zinc intake and depressive
symptoms and improvement of patients' condition with an adequate supply of zinc in the diet. [17] One
of the possible causes is the activation of the hypothalamic-pituitary-adrenal system. [2]

The main cause of CVD is atherosclerosis. Zinc has antioxidant and anti-inflammatory properties,
therefore a reduced level of this metal is a serious risk factor for atherosclerosis. [1] Zinc deficiency
enhances endothelial cell apoptosis and enhances the damaging influx of oxidized LDL. [1][19] There
are studies that show a correlation between low serum zinc concentration and the incidence of
postoperative AF in patients after coronary artery bypass grafting. [1][20] Supplementation with
numerous micronutrients, including zinc, has a positive effect on the volume of the left ventricle, its
gjection fraction, and above all, the quality of life of patients suffering from CHF. [1]

In laboratory studies in rats, an association was found between zinc deficiency in adults and decreased
glomerular filtration rate and renal blood flow, and increased renal vascular resistance. These changes
are presumed to be due to the increased formation of superoxide anion, a consequence of the low Cu /
Zn SOD activity in the kidneys of rats. [2][22] Additionally, zinc deficiency may affect the progression
of renal failure. [2][23]

Zinc is essential for the proper secretion of insulin and has an insulinomimetic effect. It affects the
synthesis of glycogen and gluconeogenesis. [19] It is essential for the synthesis and storage of insulin.
[2] Zinc ions secreted simultaneously with insulin during hyperglycemia may be responsible for the
death of B-cells by a paracrine mechanism. [2][21] It is possible that this mechanism may link
hyperinsulinism with B-cell necrosis and, consequently, the development of type 2 diabetes. [2] Zinc
deficiency affects glucose metabolism and the action of insulin in insulin-sensitive cells such as muscle,
adipose tissue and liver.[5] Zinc supplementation has had a beneficial effect in the prevention and
treatment of type 2 diabetes, but its effect on type 1 diabetes is still unknown. [5][19] It is known,
however, that in both type 2 and type 1 diabetes, hypercincuria and symptoms of zinc malabsorption
have been observed. [2]

CONCLUSIONS:

Adequate supply of zinc in the diet is extremely important. While the specific role of zinc in the
pathogenesis of many diseases is still unclear, there is ample evidence that zinc deficiency is associated
with them. Knowledge of the properties of zinc can broaden the understanding of the pathophysiology
of chronic diseases. Zinc is essential for the proper functioning of the nervous, cardiovascular and
digestive systems. Proper supplementation can be an important protective factor for many diseases. [2]
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