
Zinc serves as a cofactor of dehydrogenases and carbonic anhydrase.  The average diet contains adequate amounts, and water from galvanized pipes may contribute an added increment. Losses of zinc from the body occur during such stress situations as surgical operations, and the replacement of zinc appears to hasten recovery.  Overingestion of zinc or inhalation of its vapors, particularly common among foundry workers, can produce depression, malaise, vomiting, and headache

The symbol for zinc is Zn, its atomic number is 30, and its atomic weight is 65.37. The name of the element derives from the German word for the metal, zink, but the origin is unknown.
Chemical Properties.

Zinc belongs to group IIB in the periodic table. The metal is a good reducing agent and is used as such in many laboratory applications. Zinc dissolves in aqueous acids or bases, forming hydrogen gas and zinc ion or zincate ion, respectively. Zinc forms compounds only in the +2 oxidation state.

Zinc is of very low toxicity in its ordinary compounds and is an essential trace element in plant and animal life. A zinc deficiency in the human diet retards growth and maturity and produces anemia.

Extraction

In commercial production the sulfide and carbonate ores are first concentrated by selective sedimentation or froth flotation and then roasted in air to form the oxide (ZnO). There are two common procedures for recovering the metal from the oxide: the pyrometallurgical process and the hydrometallurgical, or electrolytic, process. In the pyrometallurgical method, zinc oxide ore and carbon in the form of coal or coke are mixed and heated in an electric furnace. At high temperature, carbon reduces the oxide to the metal, which distills from the vessel. In the hydrometallurgical process, the ore is treated with sulfuric acid to give an aqueous solution of zinc sulfate. The pH is adjusted to precipitate other metallic impurities, and the zinc metal is recovered by electrolytic reduction. This method generally produces the purest zinc.

PRIMARY ROLE OF ZINC IONS: Most serum Zn2+ ions are used by the body to stabilize cell membranes and close pores in cell membranes. In vitro, Charles A. Pasternak, PhD, MD (Hon), of St. George's Medical Hospital, University of London, has found that increasing Zn2+ ion concentrations to be a novel and newly recognized form of host defense, because they strengthen cell membranes and protect them from damage from many cytotoxins, including viruses, venoms, and complement. His writings, and similar writings of others.

Similarly, we have some evidence that oral intake of extremely large doses of ionizable zinc compounds can prevent injury and possibly death from potentially lethal cytolytic agents. FOR EXAMPLE: Three grams of zinc (from zinc gluconate) taken in four 750-mg doses per day with meals for a week has been successfully used to prevent severe tissue necrosis and possible death from a brown recluse spider bite in the navel of a 100-pound female adult. This treatment produced no observable side effects (neither nausea nor vomiting), rapidly eliminated systemic bloating and generalized pain, and resulted in rapid wound healing without scarring. However, if such extreme dosage is given in health, zinc toxicity must always be expected.

Excessive consumption of zinc over a long period can interfere with copper absorption and has reversible side effects, the most noticeable being anemia and neutropenia. Like overdoses of any nutrient, stopping or reducing dietary zinc supplementation has been reported to be corrective. On the other hand, many people drink water carried by copper plumbing, and consequently they may be carrying a burden of excess -- and potentially toxic -- copper which may be beneficially adjusted by supplemental zinc.

ANTIOXIDANT EFFECTS: Zn2+ ions are nature's strongest antioxidants, far more so than vitamins C and E, and much safer than selenium. Generally, therapeutic doses of zinc in highly ionic forms to treat diseases, wounds, burns, and venomous bites are a fresh, and promising area demanding further research.
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Background

What Is It?

An essential trace element in the animal body. It is a mineral essential to normal function of animals due to its role in both activating enzymes systems and as a cofactor of several metallo-enzymes. These enzymes include: carbonic anhydrase, lactate dehydrogenase, alkaline phosphatase, pancreatic carboxypeptidases, DNA polymerase, RNA polymerase, Cu-Zn superoxide dismutase and many others. 

Zinc also has a direct effect on cellular membranes, promoting stability and affecting membrane fluidity.

How Is It Absorbed, and Where Is It Found?

Zinc is poorly absorbed from the alimentary tract. Before absorption, it must first be solubilised by gastric acids. Zn may be absorbed as inorganic salts, including: zinc oxide, zinc carbonate, zinc acetate, zinc chloride and zinc sulphate. Once solubilised, it may be absorbed by the mucosa of the small intestine. This absorption is promoted by prostaglandin E2. Absorption is decreased by Ca, Fe and Cu, as these compete with Zn for transport mechanisms, and by substances which bind Zn (such as phytate, fibre and chelating agents).

Zinc may be found in all tissues of the body, but differs from most trace elements in that it accumulates in bone, rather than in the liver. It may also be found concentrated in the skin, hair and wool of animals. Its distribution within organs may be affected by substances produced during inflammation such as metallothioneins. These cause sequestering of zinc in these tissues, which is advantageous in bacterial infections as it suppresses the growth of proliferating bacteria.

What Are Its Normal Roles In The Body?

Zinc is involved in normal physiological functions, including activation of apoenzymes (dehydrogenases, phosphatases), cell-mediated immunity, regulation of ion gates, hormone receptor interaction, etc.

What Are Normal Requirements and Concentrations in the Body?

Due to its poor absorbability, dietary concentrations of up to 600 ppm produce no adverse affects in most species. The normal range in plasma for most animals is between 0.7 and 1.0 ppm. This can vary due to the physiological state of the animal (ie. pregnancy, growth and lactaction). To achieve this plasma concentration, a dietary intake of 40 ppm is recommended for cats, ruminants and horses. The NRC recommendation for dogs is also 40 ppm, but other sources (eg. ABCO) recommend 120 ppm.

What Are Potential Sources Of Zinc in the Diet?

Zinc deficiencies are uncommon, as the mineral is present in sufficient quantities in most diets. Deficiencies tend to occur when substances are present in high concentration which inhibit zinc uptake (eg. phytates, calcium, etc.). Zinc is in highest concentration in fish meal, meat meal, yeast and the bran and germ of cereal grains. Where pastures are concerned, zinc is concentrated in the leaves and stems, thus levels are higher in legumes than in grasses, and in immature plants, rather than mature plants.

The concentration of zinc in temperate pasture grasses, for example, ranges between 15-50 ppm dry matter (ie. 15-50mg/kg dry matter).

Associated Diseases

Deficiencies

General clinical signs: 

- Subnormal growth, depressed appetite, poor feed conversion (all species). 

- Immune dysfunction: depletion of lymphocytes (impaired CMI), impaired T-cell function. 

Integumentary lesions: parakeratosis, hyperkeratosis, erosions, ulcerations, vesiculation, alopecia, epidermitis, wool 

loosening (pigs, dogs, cattle, sheep).  

Foot abnormalities: swollen feet in poultry / calves 

Lower neonatal survival rates, smaller neonates 

(sheep). 

Frizzled feathers, decreased egg production and 

hatchabilities (poultry) 

Bone abnormalities: postural kyphosis (sheep and 

goats), swollen hock syndrome (poultry), stiffness of joints (calves) 

Inflammation of nose and mouth (calves) 

Reproductive effects: testicular hypoplasia, increased 

abortion, dystocia, impaired production of spermatozoa (ruminants) 

N.B. Siberian Huskies, Alaskan Malamutes and 

Dobermans have an autosomal recessive gene which predisposes them to zinc deficiencies. These animals should be supplemented with additional zinc. 

Treatment and Prevention

Adequate zinc intakes (see above) will prevent onset of disease. Zinc levels in the diet may be supplemented with commercial zinc additives (for example: zinc sulphates, zinc oxides and chelated zinc). Zinc-containing fertilizers may also be used to increase soil zinc levels, which will in turn increase zinc levels in the herbage consumed by grazing animals. 

Excess (Toxicity)

Generalised: 

- Depressed feed intake, leading to reduced weight gain (all animals) 

- Deficiency of other minerals (Cu, Fe and Mn) and consequent clinical conditions 

Anaemia: 

- Haemolytic (acute) in dogs 

- Chronic (all species) 

Impaired bone mineralisation (can lead to bone and cartilage abnormalities) 

Experimental toxicities in calves have caused: pneumonia, ocular lesions, diarrhoea, anorexia, cardiac arrhythmia, 

convulsions and death (calves) 

N.B. Doses of 50-100mg/day can be used to treat copper toxicosis syndromes commonly seen in Bedlington terriers and 

West Highland White terriers. 

Treatment and Prevention 

Reduce dietary intake of zinc to appropriate levels (see above). 


