Copper ( Cu )

There are numerous sources of copper available in the animals environment .
1. Molybdenum and sulfate bind with copper to form insoluble copper sulfide , So the deficiency of molybdenum in diet can result excessive copper absorption and increased hepatocellular copper storage .
2. The feeding of calf and horse ration ( high level of copper ) to sheep .
3. The feeding of monensin in high copper ration to young animals can increase intestinal absorption of copper .
4. Certain fungicides and algaecides .
5. Footbaths contain ( CuSo4 ) due to drainage in waste collection ponds .
Forms

1. Chronic copper toxicity is usually chronic problem in sheep , because of slow buildup of copper in liver followed by quick release from hepatocyte .
2. Acute toxicity due to the ingestion of large amount of copper sulfate or ingestion of excessive copper compounds .
Mechanism of toxicity

Copper exerts its toxic action primarily on the liver , because there are excessive accumulation of copper in hepatic lysosomes . the excessive copper causes damage to the cell membrane and death of hepatocyte . the large amounts of free copper are released into circulation , the copper damages the membranes of red blood cells , causing release of hemoglobin .
Toxicity and risk factors

Sheep are sensitive to copper , whereas cattle , horses , swine , chicken , turkeys and dogs are relatively resistant . Thirty parts per million of copper in diet of sheep can be toxic , whereas cattle can handle up to ( 50 ppm ) in the ration .
Sheep are rarely show clinical signs until the animal is stressed . Which are hemoglobinurea ,icterus , anoxia and death .while the lesions are dark red or blush black kidney ( gun metal blue kidney ) , swollen friable liver . In acute toxicity hemorrhages and edema of abomasum or stomach mucosa . The intestinal contents and feces may have a faint blue-green color .

Treatment and control
The treatment of acute copper toxicity is often unsuccessful
1. The copper / molybdenum ratio 6/1 to 10/1 in the diet is greatly assist in decrease the chronic toxicity .
2. Sulfur level greater than 0.35% assists in lowering copper toxicity .
3. The zinc addition to the diet can decrease copper absorption .
4. Pasturing animals on old orchards where copper – containing pesticide have been used should be avoided .
5. Ammonium molybdate( 50 – 500 ) mg PO and sodium thiosulfate ( 300-1000) mg PO for three weeks .
6. D-pencillamine( 10 – 15 ) mg / kg. BW. PO bid chalets copper and promote urinary excretion .
Molybdenum ( Mo )

Molybdenum in its natural from doesn’t exist in the elemental state , it is found in copper
, lead and tungsten ( wolfram ) ores . The predominant from of molybdenum in soil and water is molybdateanion . The sources of molybdenum are :-
1. Combustion of fossil fuels .
2. Mineralization of lakes .
3. Emission from aluminum smelting , steel alloy factories .
Forms :
Ruminants are the most susceptible species

1. Sub-acute :- Continues grazing of forage contaminated with molybdenum , caused illness and death in cattle within approximately two weeks .
2. Exposure to ( 6.2 ppm ) of molybdenum in forage for ( 5 -12 ) months caused epiphyseal dystrophy in calves .
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Molybdenum is required for metallo enzymes including xanthine oxidase , xanthine dehydrogenase , aldehyde oxidase and sulfide oxidase . molybdenum in the blood binds with α– macroglobulin ( is a plasma protein enzyme inhibit protease enzymes ) in the membrane of erythrocytes , where it is enhance the resistance of the membrane to rupture . The increasing delivery of molybdenum and sulfur increases the amount of trichloroacetic acid insoluble – Mo – Cu protein complex found in plasma .Trichloroacetic acid solubility is measure of available copper in plasma . However clinical signs of copper deficiency can be observed .

Signs and Lesions
Molybdenum ( teart ) is a form of molybdenum toxicity that produces a disease in ruminants similar to copper deficiency . the clinical signs include loss of body weight , anemia , diarrhea , decrease milk production , alopecia , central nervous signs ( sway back in lambs ) and achromotrichia . the gross lesions are include swollen and friable liver and swollen pale kidneys .
Diagnosis

Molybdenum diagnosis depend on clinical signs and the concentration of molybdenum in the blood , liver and kidney . the most common finding with molybdenum intoxication is the high concentration of molybdenum in liver and low concentration of copper .
Treatment	

1. Copper should be added to the diet to give 4:1 to 10:1 copper to molybdenum ratio .
2. The sulfa to molybdenum ratio should be less than 100:1 .
3. Copper glycinate injection to cattle .
4. Copper sulfate can be added directly in the water for cattle .
Zinc(Zn)

It is an essential element in mammals and birds and is a component of approximately 200 metaloenzymes .also zinc has an essential role in nutrition and consequences of nutritional deficiency.

Toxicity

The different forms of zinc have different form of toxicities .the zinc salts have median lethal dose (LD50) of approximately 100mg/kg.BW.zinc oxides are less toxic ,and frequently found in ointments.
1- Acute toxicities.
2- A sub-acute zinc toxicities:-it is due to the ingestion of pennies ,which are 96% zinc by dogs.
3- Chronic toxicities in foals have non-painful joint enlargement lasting 7-21 days.

The clinical findings include :-

1. Hypercreatinemia.
2. Azotemia.
3. Hyperphosphatemia.
4. Glanular casts in the urine.
5. Non-viable new borns.
6. Lethargy ,anorexia followed by diarrhea.
7. Decrease milk production.
8. Anemia and icterus.
9. Diagnostically ,there may be a radio dense area in the gastrointestinal tract indicating the presence of zinc or some metal such as lead.
Treatment

1. Removal of the source the toxin from the animal ,will allow the normal excretory pathways to work appropriately.
2. Supportive therapy are critical to the patient s recovery.

