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OCCURRENCE AND USES

* The OP insecticides were originally developed as
nerve gases as possible chemical warfare agents
during World War 11, the first compound of which
was tetraethyl pyrophosphate (TEPP).

* The NCFAP (National Center for Food and
Agricultural Policy) reported that over 131, 461,
183, and 210 million Ibs of fungicide, herbicide,
insecticide, and “other” pesticides, respectively,
were applied to U.S. crops per year between 1992
and 1997
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* The biological action of the nerve gases, such as
sarin, tabun,and soman, is similar to, but more
toxic than the OPs.

* Soman is not only the most toxic of the three but
one of the most toxic compounds ever synthesized,
with fatalities occurring with an oral dose of 10
mg/kg in humans
Currently, OPs are popular chemicals used as
household and agricultural insecticides.

* Their wide distribution as industrial chemicals
allows access to the general population.

« They are conveniently used for suicidal attempts
and are found as crop contaminants and in
accidental occupational exposure.

8 24/11/2008
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MECHANISM OF TOXICITY

» Acetylcholine (Ach) is a neurotransmitter found
throughout the central (CNS) , autonomic
(sympathetic and parasympathetic), and somatic
nervous systems.

66 SRB/Q6/2002




1. Ach+ Ach- X —— Ach— Ach- X complex
2. Ach—Ach- X complex — choline + acetyl—Ach- X
3. acetyl— Ach- & + H20 —— aceticacid + Ach- X

« The active enzyme is subsequently regenerated.

« OPs inhibit the action of Ach- X -by phosphorylating the
active esteratic site, forming an irreversible OP—Ach- X

complex, rendering it incapable of hydrolyzing Ach .
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« Atropine is a competitive antimuscarinic
cholinergic antagonist at central and peripheral
autonomic receptors. It has no effect at
neuromuscular or nicotinic receptors.

+ In adults, atropine (1 to 2 mg i.v.) counteracts the
excessive bronchial and autonomic secretions and
normalizes heart rate.

+ The dose is repeated every 5 to 10 min, depending
on improvement of respiration.

« 2-PAM is a quaternary amine of the oxime class
that reactivates Ach- X - By severing the OP—
Ach- X covalent bond at nicotinic, muscarinic, and
central cholinergic sites

21 24/11/2008
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Pralidoxime is most effective when administered soon
after exposure,

before thé‘boisoned enzyme complex has “aged” and |
becomes resistant to the effects of the antidote.

The drug also scavenges remaining OP molecules, has
few adverse reactions, and its action is synergistic with

atropine.

22 24/11/2008




Death with OP poisoning is secondary to
respiratory paralysis and cardiovascular collapse.

Acute pancreatitis, myocardial dysrhythmias, and
hydrocarbon pneumonitis following aspiration of
the solvent vehicle are complications of OP
poisoning.
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Although chronic effects from OP toxicity are
limited, some latent pathology may develop.
OP-induced delayed neuropathy (OPIDN) is a
delayed neurotoxicity that may develop 1 to 3
weeks after exposure.

The syndrome is characterized by muscular
weakness and paralysis of extremities, especially
of hand and foot muscles, progressing to a
persistent spastic spinal paresis.

OPIDN is associated with inhibition of the
neuronal enzyme, neurotoxic esterase, and Ach- X

“aging.”
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