Iron:

· Available dosage form: OTC product.

· Toxicity depends on the ingested amount of iron.

· Forms: 

- Sulfate salt 20% element iron.
- Fumerate salt 33% iron.
- Gluconate salt 12% iron.

Toxicity kinetics:

· Absorbed in jejunum and duodenum.
Signs and symptoms of toxicity:

Phase 1:

a) G.I. tract is the most affected organ: 
nausea, vomiting, diarrhea, G.I. bleeding due to necrosis and may lead to destruction.

b) Hypotension due to increased free iron in blood which cause damage and dilation of blood vessels and venous pooling.

c) Transferrin and feritin transport iron normally in the body, when free iron, feritin, histamine and serotonin become released in the body; this result in blood vessels damage.

Phase 2:

· Clinical improvement in 6-24 hours post ingestion.

Phase 3:

a. Metabolic acidosis within 12-48 hours.

b. Renal and hepatic failure in 2-4 days; due to accumulation of iron in cells (high SGOT, SGPT).

c. Mitochondrial cellular respiration depression (in liver); due to formation of free radicals and lipid peroxidation.

d. Sepsis, peroxidation, pulmonary edema and death.

Laboratory tests:

· Serum iron level.

· Total iron binding capacity.

· Liver function test.

· Hemoglobin test (HB).

· Hematocit test (HCT).


Treatment:

1. a) Decontamination is used in case of ingestion of more than 40 mg/kg.
b) Whole bowel irrigation for larger ingestion; since it's absorbed from the intestine.


2. Supportive care (treatment) in case of Thalasemia.

3. Defroxamine (Desferal ®) is used to chelate iron in an initial dose of 25-50 mg/kg (up to 1 g). It's excreted in the urine and can be observed easily by its red color. Then, Defroxamine is administered in dose of 50 mg/kg/hr (up to 6 g/daily) until serum iron become within the therapeutic range (normal range).
Mercury (Hg):

Types of mercury:

A. Element mercury: quick silver, mercury vapor and Hg°.


B. Inorganic mercury salts: 1) Mercurious Hg¹, 2) mercuric Hg² (more toxic).


C. Organic mercury salts: aryl, alkyl and alkoxyalkyl (toxicological significance).


Mechanical use:


i. Used for treatment of syphilis.
ii. Used as cathartic (Mercurious).
iii. Used as diuretic (organic).


iv. Used in dentistry (amalgam of mercury).
v. Used in Agriculture; as it counteract fungi and molds growth (not used now).
Toxicity kinetics:

· It's not absorbed from G.I. tract.

· Ingested mercury (elemental) is non-toxic, while subcutaneous is toxic.

· Mercury chloride: formerly used as antiseptic (still used in industry).

· Mercury nitrite (vapor): from occupational exposure. The chronic exposure will cause Mad as a hatter.

Mechanism of toxicity:

a. Precipitation of proteins.
b. Enzyme inhibition.
c. General corrosive action.


· In case of enzyme inhibition, Hg will bind to the functional groups in certain enzymes, e.g. 
sulfahydral, phosphorous, amide and amine groups.


· It's highly lipid soluble and can cross the cell membrane. Mercurus is easily oxidized to mercuric.

· Chronic inhalation leads to CNS and renal toxicity
and lung inflammation (Pneumonitis).
Signs and symptoms of toxicity:

· G.I.: ulceration, hemorrhagic gastroenteritis, metallic taste.
· Skin: urticaria.
· Renal: inorganic mercury cause renal complications such as calcification and tubular necrosis.
· CNS: elemental mercury vapor and short chain alkyl mercury compounds are the responsible of CNS effects, which are: 
tremor, confusion, behavioral changes and minimata disease (ataxia, tremor, visual and hearing impairment).
· Lung: chest pain and bronchial irritation.
Treatment:


1) Milk or egg white (source of protein).
2) Chelation using Dimercaprol (I.M.).
3) Use of Ca-Na2-EDTA as chelator which reactivate cellular sulfahydryl containing enzymes.
Most common used, but they found sometimes that absorption does not occur to this form.





Gastric lavage using sodium bicarbonate has a questionable efficacy.





Not used anymore (replaced by safer compounds).





► Egg white contains Albumenate salt which can be removed by vomiting.








