Metal Poisoning
General Consideration
Metals are unique class of toxicants because of :-
1. They occur and persist in nature .
2. Most of them have some value to human because of their uses in industry, agriculture or medicine.
3. Some of them are essential elements requires in various biochemical , physiological function.
4. They may pose health hazards to the public because of their persist in food , water and air.
5. They have wide range of toxicity , some such as mercury and lead are very toxic while some such as titanium are non-toxic .
Lead poisoning( pb+2)
Lead is a bluish white to gray heavy metal that was probably the first toxic element recognized by human and yet still has great relevance today.
Sources of lead toxicity:
· The main sources of lead are the gasoline, paints, construction materials and many other products.
· Drinking water may be appreciably contaminated by Pb from the use of lead and pipes .
· Additional sources of lead have included lead weights (e.g. for fishing or curtains) small lead trinkets , toys, batteries , lead shot and bullets for weapons, lead arsenate pesticides and many other products.
Exposure to lead
1. Cattle and horses are curious and lick or chew on batteries and peeling paint .
2. Puppies and young dogs chew on painted areas and ingest lead objects .
3. Cats have been poisoned by licking lead-contamination dust from remodeling from their coats and paws .
4. Zoo animals and captive birds consume lead objects or lead-based paints used on cages .

Mechanism of Action
Lead has multiple effects on biochemical mechanisms within the body, including binding of cellular and enzymatic sulfhydryl groups, competition with calcium ions, inhibition of membrane-associated enzymes, and alteration of vitamin D metabolism. Lead binds sulfhydryl groups, resulting in inactivation of enzymes involved in heme synthesis, such as δ- aminolevulinic acid dehydratase(ALAD) and ferrochelatase, and causing red blood cellabnormalities.
Inhibition of heme synthesis is also thoughtto be responsible for some of the neurologic effects of lead poisoning; for example, heme depletion may result in inhibition of cytochromeP-450 .
Toxicity and Risk Factors
Young animals absorb lead far more readily than do adults, with up to 50% of ingested lead being absorbed in the young. Lead absorption can also be enhanced in calcium-, zinc-, iron-, or vitamin D–deficient animals. Conversely, zinc or calcium supplementation may decrease the absorption of lead from the gastrointestinal tract. Lead may interfere with the absorption of selenium from the gastrointestinal tract in ruminants, resulting in selenium deficiency. Co-ingestion of lead and cadmium may increase the severity of clinical signs of lead poisoning.
Cattle are most commonly exposed to lead through ingestion of discarded automotive batteries, farm machinery grease or oil, roofing felt or lead-based agricultural paints, and caulks or putties. Horses and sheep are most commonly exposed by grazing on pastures contaminated by airborne emissions from nearby smelters. Other potential sources of lead exposure for livestock include water from lead-lined pipes, leaded drinking or feeding utensils, and lead arsenate pesticides.

Clinical signs:
Clinical signs of lead toxicosis vary with the species involved, duration of exposure and amount of lead absorbed, and we can summarize them in:
a. Gastrointestinal signs:Abdominal pain and diarrhea can be common clinical signs in animal exposed to excess lead. Anorexia is common as well as vomiting in those species that are able.
b. Neurological signs:They including depression, weakness and ataxia can progress to more severe clinical signs of muscle tremors or fasciculations, head pressing (especially in ruminants), blindness, seizure-like activity and death.
c. Hematological signs:Anemia and stippling of erythrocytes.

Treatment:
In addition to the general treatment steps that listed previously, the antidote of choice in case of lead poisoning are the chelator agents likecalcium disodium Ethylene-Diamine-Tetra- Acetic acid (Ca EDTA), Dimercaprol or British anti-lewisite(BAL) and Succimer (meso-2, 3- dimercapto succinicor DMSA).

