Zinc

Zinc is needed for the activity of more than 200 Zn-dependent metalloenzymes
(carbonic anhydrase, alcohol dehydrogenase, LDH, ALP, superoxide dismutase etc.),
necessary for DNA synthesis and for the function of some proteins that bind to DNA
(see zinc fingers) - deficiency affects growth, healing, deficiency in the fetusu causes
e.g. spina bifida. Zinc is a component of superoxide dismutase, forms a structural and
functional component of biological membranes, stabilizes the structures of RNA, DNA
and ribosomes. Zn is necessary for cell proliferation, cellular immune reactions,
stabilization of the hormone-receptor complex. It is needed for proper function of male
gonads.

Source

Zinc is abundant in meat and other protein-rich foods, whole grains, legumes, root
vegetables. It is better utilized from animal than from plant foods, from which it is less

easily absorbed because of the content of phytate, fibre and some other substances
[1]

The absorption of zinc depends on its intake and the body's supply of zinc - when
intake is high, absorption decreases and excretion into the intestine increases and vice
versa, when intake is low, absorption increases and excretion into the intestine
decreases. Unlike Cu and Fe, Zn is not stored in the liver. About 10 % is excreted in the
urine, the rest is taken up in the bile via pancreatic secretions.

The recommended daily dose for adult men is 10 mg and for women 7 mg (2]

Deficit

Carbonic anhydrase

Zn deficiency can be genetically determined or gained primarily (i.e. by an
inappropriate diet) or secondarily (i.e. conditioned by a disease leading, for example,
to a lack of absorption).

Zinc deficiency can be caused by insufficient intake. Zinc is also poorly absorbed from foods rich in phytate, fibre
and other substances, as these substances inhibit its utilisation. Losses during diarrheal diseases, malabsorption
syndromes and parasitic diseases may also contribute to zinc deficiency. Zn deficiency is one of the most prevalent
malnutrition in the world.

£ For more information see Nutrient deficiency diseases.

To evaluate the zinc supply of a population jthe most widely used method is the determination of plasma zinc
concentration. However, this indicator can be influenced by a number of factors. A concentration of 10 p/l is
considered sufficient.

Symptoms of deficiency

[3]

Acrodermatis enteropathica 41 (Danbolt's disease) jis a genetic disorder of Zn absorption, probably due to a defect
in a ligand that normally facilitates Zn absorption in the intestine. It develops after birth, shortly after the transition
to artificial nutrition. Clinical manifestations are progressive bullous-pustular dermatitis in association with
paronychia and generalized alopecia; ocular symptoms (blepharitis, photophobia and corneal opacity) are often
present. Gastrointestinal symptoms include chronic diarrhea, malabsorption, steatorrhea, lactose intolerance.
There are also neuropsychiatric symptoms, delayed growth, hypogonadism and increased vulnerability to
infections. Biochemical findings show decreased resorption of Zn in the intestine but normal excretion in faeces,
urine and sweat. There is a marked decrease in plasma Zn. Therapeutically, treatment with diiodohydroxyquinoline,
which forms a well absorbed complex with Zn, is effective.

Even mild zinc deficiency leads to impaired immunity and higher morbidity and mortality from infectious diseases.
It is also manifested by growth delay, failure to thrive, hypogeusia (impaired appetite) and possibly atrophy of the
thymus. Zinc deficiency is common in the elderly, especially the hospitalised, and may manifest itself in poor
wound healing.
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Significant zinc deficiency was described in 1961 in young men in Iran and was manifested by growth delay,
hypogonadism, delayed sexual maturation, hepatosplenomegaly and anaemia.

Significant zinc deficiency can also occur in patients on parenteral nutrition without zinc and is manifested by
alopecia, diarrhoea, skin lesions and anorexia. If zinc is not given, patients die from intercurrent infection (e.qg.
diarrhoea).

In pregnant women, significant zinc deficiency is associated with birth defects in their babies and spontaneous
abortions. Moderate deficiency is associated with fetal growth retardation, low birth weight and birth complications.

Maternal and early infant zinc deficiency can have a negative effect on the neuromotor development of the child.

Zinc treatment

Contraindications to zinc treatment - autoimmune diseases, kidney disorders, pregnancy, lactation.
Contraindications to zinc treatment - autoimmune diseases, kidney disorders, pregnancy, lactation.

Toxicity

Acute Zn poisoning causes diarrhea, vomiting, nausea, muscle pain and fever. It may be caused iatrogenically
(infusion, contamination during hemodialysis). Oral intake of Zn may lead to gastrointestinal discomfort, ulceration
of gastric mucosa. High doses of Zn can cause Cu deficiency because Zn competes with Cu during absorption in the
intestine. This can lead to anemia from Cu deficiency.

Acute Zn poisoning causes diarrhea, vomiting, nausea, muscle pain and fever. It may be caused iatrogenically
(infusion, contamination during hemodialysis). Oral intake of Zn may lead to gastrointestinal discomfort, ulceration
of gastric mucosa. High doses of Zn can cause Cu deficiency because Zn competes with Cu during absorption in the
intestine. This can lead to anemia from Cu deficiency.

Poisoning:

= occupational diseases - zinc vapour fever in iron founders - metallic taste in the mouth, irritating cough,
muscle aches

respiratory irritation, bronchopneumonia to pulmonary oedema

skin ulceration

after ingestion - lethargy

the decrease in plasma levels may not be due to a decrease in body stores
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