  Metals and Minerals Poisoning
1. Lead poisoning:

        In veterinary medicine lead is one of the most common causes of metallic poisoning in dogs & cattle. Poisoning in other species is limited because of reduced accessibility to lead. Intake of lead causes acute and chronic toxicosis. 
Factors affecting lead toxicity:
1. Age : young animals are considerably more sensitive than old ones.
2. Species and individual variation: Goats, swine and chicken are more resistant.

3. General health and reproductive state: Poorly nourished and debilitated and parasitized animals are more susceptible also pregnant animals more susceptible non pregnant especially in sheep.
4. Route of entry: only 1-2% of ingested lead may be absorbed. Large amounts of lead ingested in short period of 1-2 days may be fatal but smaller amounts ingested over prolonged period may not be detrimental.
5. Form of lead: Soluble salts are more readily absorbed.
6. Condition of the gastrointestinal tract: Presence of ingesta may delay or reduce the absorption of lead. From the damaged intestinal mucosa absorption of lead is comparatively better.

7. Past- exposure: previous chronic low level may present a fair degree of tolerance to some of the biological effects of lead. 
Sources of Poisoning :

Lead poisoning can result when curious animals ingest lead –based paint. Lead in paints is available as lead tetraoxide , carbonate or sulphate.

Engine oil and battery disposable consider major sources of lead poisoning. Vegetation grown in lead smelter areas where plants accumulate lead and contamination of vegetation on highways by exhaust fumes (petrol contains tetraethyl lead as contaminant).
Toxicokinetics :
Lead salts are soluble. The absorption of lead from GIT is very limited (1-2) % and therefore about 98 % of lead is eliminated in the faeces. After enter lead in blood circulation diffuse to body organs especially liver, kidney, bones and muscles. It is slowly excreted with urine and milk. The bone is considered to be a ( sink) for lead and it may be contain 90-98 % of total body burden of lead. Thus, bone sink is an important detoxification mechanism under conditions of chronic exposure to small amounts of lead.
Clinical signs:

The prominent clinical signs are associated with the gastrointestinal and nervous systems. In acute poisoning include : ataxia, blindness, salivation, excitation, convulsive seizures which alternate with periods of calmness, muscular contractions that may gradually increase till it involve the whole body and finally death can occurred within hours. In chronic lead poisoning which is occasionally seen in cattle because of its weak absorption from the intestine. In equine the symptoms include emaciation, swelling of joints, paralysis of hind limbs, presences of black –blue line over the gum occurring as a result of precipitation of lead particles when it secreted with saliva ,beside anemia due to RBCS haemolysis.
Treatment :

Acute lead poisoning can be treated by gastric lavage, giving of saline laxative and emetics, using of soluble sulphate salts such as sodium sulphate that convert lead to insoluble lead sulphate. Both acute and chronic lead poisoning can be treated by giving calcium EDTA(EthyleneDiamineTetraAcetic acid) to remove the poison from the tissue but should not use BAL (British antilewisite) because it not combine with lead. In addition use tranquilizer for treatment of convulsive seizers and also use diuretics that enhance the rapid excretion of lead from body. 
2. Mercury poisoning:

Mercury exists in a variety of organic and inorganic forms. Toxic effects of the two forms are largely dissimilar. Organic mercurial are less toxic than inorganic compounds. Both forms of mercury arising as affluent from industrial processes are converted into soluble methyl mercury in lakes and rivers. This is then carried down to sea, where it is taken by living organisms notably fish. This entails serious risk to creatures including human being  and living largely fish.
Sources of poisoning:
Sources of inorganic mercurial poisoning include elemental mercury and salts such as mercuric chloride, yellow mercuric oxide, red mercuric iodide and mercuric nitrate. Dogs and cats are particularly susceptible to the toxic effects of mercury from mercurial ointments due to direct absorption and licking of parts to which the ointment has been applied. Poisoning in cattle has also been recorded after the use of ointments containing mercuric iodide and mercuric nitrate.
Main sources of organic mercurial toxicity include fungicide (ethyl mercuric chloride and hydroxide) and methyl mercuric dicyandiamide, antiseptic and diuretics(mersalyl).

Toxicokinetics :

Soluble mercuric salts are rapidly absorbed from the gut while insoluble salts are absorbed only to a slight extent. Mercury distributed throughout the body and is stored mainly in liver and kidney. Absorbed mercury is eliminated very slowly, chiefly in urine but to some extent in the faeces, saliva, sweat and milk. Considerable amounts are retained in the tissues. 
Clinical signs:

In inorganic mercurial poisoning including vomiting, diarrhea and colic. Polydipsia, albuminuria and  anuria. In cattle death may occur rapidly after the ingestion of mercury with signs of colic and subnormal temperature.
Treatment:
Evacuation of stomach as soon as possible before absorption of mercury by making gastric lavage by water or milk accompanied with giving of egg albumin to combine with mercury and precipitate it as mercury albuminate which should be rapidly excreted from stomach by using of stomach tube. Also it could give BAL to enhance mercury removal from tissues and reducing its toxicity.   
3. Arsenic poisoning:

Arsenic constitutes one of the most important toxicological hazards to farm animals. Toxicity variety with factors such as oxidation state of arsenic, solubility, species of animal and duration of exposure. Arsenic poisoning is caused by different types of inorganic and organic arsenical compounds. Arsenical gas (lewistee) used in world war I treated by Dimercaprol (BAL-British Anti Lewistee).
Sources of poisoning:


Poisoning occur due to arsenic trioxide, arsenic pentoxide, sodium and potassium arsenate. Also occur because of using of arsenic salts as insecticides for plants and fruit tree or from using of its in sheep baths for mosquitoes resistance. Drinking water containing more than 0.25% arsenic is consider potentially toxic especially in large animals. Cats are poisoned because they ingest syrup baits intended for insects.
Toxicokinetics:


Arsenic especially in the form of inorganic salts can be easily absorbed from intestine, site of injection and from wounds. A part of arsenic could be reserved in the liver and kidney. In  domestic animals, arsenic does not stay in the soft tissues for long period. Its rapidly excreted in bile, milk, saliva, sweat, urine and faeces. After continuous intake arsenic tends to accumulate in bones.
Clinical signs:


Poisoning due to arsenic is usually acute with major effects on GIT and cardiovascular system. In acute cases, profuse watery diarrhea (rice watery) sometimes tinged with blood is characteristic alongwith sever colic, dehydration, weakness, depression, weak pulse and cardiovascular collapse. The onset is rapid and signs are usually seen within few hours (up to 24 h.).In peracute poisoning animals may simply dead. Chronic cases are rare and are characterized by wasting, poor condition, thirst, brick-red mucous membrane and irregular pulse.
Treatment:

1. Making gastric lavage by warm water to remove the poison.

2. Giving laxatives to remove poison from the intestine before absorption.

3. In animals with recent exposure and no clinical signs emesis.

4. Giving oral administration of GI protectants such as kaolin-pectin.
5. Giving BAL (Dimercaprol).
4. Copper poisoning:

Copper is an essential component of the animal system and play an important physiological role in haematopoiesis, myelin formation, phospholipids formation. Copper toxicity has been encountered in most parts o the world. Sheep are affected most often.
Sources of poisoning:
Toxicity may occur due to copper sulphate, copper chloride. Copper salts are mostly in agriculture as plants fungicidal, so poisoning of animals can occur by grass pollution from its use in spraying of tree. 
Toxicokinetics:


After oral intake, copper is absorbed from intestine and then enters a carrier state in the blood. In the blood it is present in the erythrocytes. Liver removes most of the copper from the blood but other soft tissues also store some copper. The storages of copper in the liver is variable in different species. The liver excretes copper in the bile.

Clinical signs:

Symptoms of acute copper poisoning are nausea, vomition, salivation, purgation, violent abdominal pain, dehydration, tachycardia, shock and collapse, ending in death. 
Treatment:

1.Rapid remove of poison from the stomach by stomach tube.

2. Giving pencillamine and BAL to combine with copper and convert it into non-toxic substances. 
3. Adding of molybdenum to the animal food to prevent reserving within the liver.
4. Dietary supplementation with zinc acetate may be useful to reduced the absorption of copper.   
5. Selenium poisoning:


Selenium functions both as a toxin and an essential element. It is added to the diet to prevent several deficiency disease states of cellular degeneration and cell membrane damage such as white muscle disease in cattle and sheep. Selenium is present in inorganic to selenium toxicosis.
Sources of poisoning:


Plants containing high selenium concentrations are the most important source of acute selenium poisoning in cattle, sheep and horses. Poisoning in swine and poultry occur due to consuming grains raised on seleniferous soils. Medicated shampoos (containing selenium disulfide) used for treatment of some types of dermatitis and dandruff. 
Toxicokinetics:


Selenium is readily absorbed from the gut and distributed throughout the body particularly in liver, kidney and spleen. Chronic exposure results in large concentration in hair and hoof of affected animals. Selenium can cross the placental barrier and can also pass into the eggs. It can excrete rapidly with urine.
Clinical signs:


In acute poisoning death usually follows within few hours after the consumption of highly seleniferous feeds/forage. Poisoning in ruminants is characterized by abnormal posture, unsteady gait, diarrhea, polyurea, fever, mydriasis, abdominal pain, increased pulse and respiratory rate, blood tinged frothy nasal discharge, prostration and death. In chronic selenium poisoning there are two types blind staggers and alkali disease.
Treatment:


There is no specific treatment for selenium toxicosis except for eliminating the source. A high protein diet, linseed meal also copper and cadmium to reduced selenium toxicity. BAL is not use because it increase selenium toxicity.

6. Molybdenum poisoning : 

Molybdenum is an essential component of metalloenzymes that are necessary for proper health of all animals. In ruminants, dietary intake of excessive molybdenum causes a secondary hypocuprosis. Non ruminants are less susceptible the resistance being 10 times that of cattle and sheep.

Sources of poisoning:


Grazing of cattle on pastures with high molybdenum content leads to toxic syndrome of molybdenosis. Top dressing of pastures contamination with molybdenum.

Toxicokinetics:


Molybdenum is rapidly absorbed and reserved for short periods in kidney and bones also it rapidly excreted with urine.

Clinical signs:


Most of the clinical signs of molybdenum toxicity are resemble to signs of copper deficiency. Signs in cattle appear with 1-2 weeks characteristics of sever diarrhea, emaciation, dryness of skin and ability of animal to move.

Treatment:


Molybdenum poisoning treated by giving of copper sulphate daily to enhance rapid excretion of molybdenum.

7. Nitrate and Nitrite: 

Nitrate and nitrite are closely as cause of poisoning in animals. Nitrates are relatively non-toxic as ruminants convert nitrate of plants into nitrite in the rumen and then ammonia by the action of ruminal and intestinal microbes. Ammonia so produced is utilized as a source of nitrogen by the rumen microflora for protein synthesis. If the  rate of reduction of nitrate to nitrite exceeds to that of nitrite to ammonia then excessive nitrite accumulate in the rumen and gets absorbed into the blood stream and produced toxicity.

Sources of poisoning:


Main sources of poisoning in animals particularly ruminants is excessive ingestion of certain nitrate containing plants.

Toxicokinetics:


  After entering the circulatory system, nitrite ions combine with hemoglobin to form methemoglobin, thus decreasing the oxygen-carrying capacity of the blood and resulting in anemia or blue-baby disease. It is particularly severe in young babies who consume water and milk-formula prepared with nitrate-rich water. Older children and adults are able to detoxify the methemoglobin as a result of the enzyme methemoglobin reductase.
Clinical signs:


Onset of acute nitrite poisoning symptoms is characterized by dyspnea violent respiratory efforts or gasping. Rapid respiration is the predominant sign. Salivation, voiding of colorless urine, vomition, diarrhea, colic, rapid and weak pulse.
Treatment:


It can treated by gastric lavage followed by injection of methylene blue (slowly IV) to convert methemoglobin into oxyhemoglobine. 
8. Sodium chloride( common salt):

Common salt is an essential nutrient and added to feed of animals but it is the quantity consumed which makes it toxic. 
Sources of poisoning:


Feeds containing high quantities of common salt, accidental over ingestion of common salt or excessive licking of salt.

Clinical signs:


General signs of salt poisoning are anorexia, excessive thirst, salivation, initially diarrhea followed by constipation, polyurea then anuria. Nasal discharge and weak pulse. Blindness, stumbling, walking backwards or in circle, recumbency, coma and death in a few hours.
Treatment:


No specific antidote is available:
1. Remove the toxic feed or water.

2. Isotonic salt solution intraperitoneally daily for 2-3 days.

3. Gastrointestinal tract sedatives.

9. Organphosphorus compounds:


They are commonly used in agriculture but are highly toxic to animals such as malathion, parathion, diaxinon they act by  inhibition of cholinesterase leading to accumulation of acetyl choline in the body.

Toxicokinetics:


They are easily absorbed from intestine, lung, skin and are excreted via the feces and bile but rarely with milk.

Clinical signs:


They include salivation, increase secretion of tears, abdominal pain, diarrhea, bronchconstriction with increase bronchial secretion, dyspnea, bradycardia, sever contraction of involuntary muscles followed by death.
Treatment:

By making of gastric lavage to remove the poison. Injection o large quantity of atropine 0.5 mg/kg B.W. I.M. every 4 hours for one or two days. Also injection 2PAM pralidoxime S/C in order to enhance the dephosphorylation of cholinesterase.
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