Arsenic compounds:

· Arsenic gas toxicity is the most toxic form.
· Acute poisoning (E.g. suicidal or accidental).
· Environmental: air, soil, fish and shell fish.
· Industrial source: manufacture of glass, pigments production and production of chemicals.
Mechanism of toxicity:

· Arsenic bind to the sulfahydral group, affecting Pyruvate Dehydrogenase system (Krebs cycle).
Characteristics of poisoning:

· Skin cancer, rice watery stool (ricey stool), dehydration and shock.
Management:

Management is done using the followings:

1. Dimercaprol.

2. Penicillamine (reactivate SH-group).

3. NaHCo3.
4. Glucose.

5. Morphine.

6. Fluids.

Pesticides and insecticides:

General information:
· Organophosphorous compounds are example of insecticides.
· The medical use of pesticides and insecticides is anti-dotes for anti-cholinergic drugs toxicity.
· Physostigmine, Edrophonium and Neostigmine have a cholinomimetic activity as anti-dote for anti-cholinergic agents (E.g. TCA, atropine and jimpson weed).
· Edrophonium is used for diagnosis and treatment of several neuromuscular disorders (E.g. Myasthenia gravis and Glaucoma).
Toxicity kinetics:

· Absorbed via lungs, skin, G.I. tract and conjunctiva.
· Toxic dose: as little as 2 mg in children.
Mechanism of action:

· Two types of cholinesterase enzymes: 
- True (neuromuscular junction, RBC's and nerve endings).
- Pseudo (in plasma).

· Pesticides and insecticides are irreversible cholinesterase inhibitors; they cause accumulation of acetylcholine which will bind to the available nicotinic and muscarinic receptors.

Signs and symptoms:

A. Muscarinic: diarrhea (muscarinic effects are responsible for body secretions; saliva, sweating and myosis).

B. Nicotinic: muscle fatigue and paralysis.


C. CNS: ataxia, headache, confusion, 
convulsions and coma.


Laboratory data:

· RBC cholinesterase activity test.

Treatment:

1. Decontamination: gastric lavage or emesis (using IPECAC).
2. Atropine given as 0.5-2 mg to reverse peripheral muscarinic activity.
3. Paralidoxime is given as 1 g I.V. infusion over 2 minutes and repeated after 20 minutes (repeated as needed).
Other insecticides:

· Carbamates: reversible cholinesterase inhibitors.
· DDT: an example on organocholine agents (high fat solubility, low molecular weight and not biodegradable). It's neurotoxic and stimulates sensory and motor nerve fibers.
Botanical origin:

i. Pyrethrum (pyrethrins): the most common used.
ii. Rotenone.
iii. Nicotine.

Herbicides:

{1} chlorophenoxy compounds:
· TCDD = Dioxin.

· They are the most toxic synthetic chemicals with toxic doses for most animals in microgram.

· LD50= 300-700 mg/kg.

· TD: 3-4 g (Toxic dose).

· The mechanism of toxicity is unclear, but its effect is mainly on the kidney and liver.

Signs and symptoms:

· Diarrhea and vomiting.
· Burning effect on eye, nose, bronchi and throat.
· Abdominal pain.
Treatment:

A. Oral: emesis followed by activated charcoal and saline cathartic.
B. Dermal: washing using water and soap and remove contaminated clothes.
{2} Paraquat (Bipyridyl compounds):

· E.g. Paraquat and Diaquat.
· They are non-selective herbicides.
· Herbicides act by competing with nicotine amide dinicotide phosphate (NADP) and interfering with electron transport system during photosynthesis.
Mechanism of toxicity:

1. Single electron reduction forming super oxide ions.
2. Corrosive effect on G.I. tract and eye upon contact.
Treatment:

a) G.I.: emesis.

b) Eye: washing.

c) Dermal: washing with soap.
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Muscarinic effects are summarized in the word "SLUD", which mean salivation, lacrimation, urination and diarrhea.








