85 The AChE active site is bur-
S ied deep within the enzyme.

#¥7 It contains three amino acid
residues crucial for catalytic
activity: serine 200, histidine
440 and glutamate 327. The
nerve agent binds to serine
200.

The primary toxicity of organophosphorus
nerve agents results from the inhibition of
the enzyme Acetylcholinesterase (AChE).
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Figure 2: Breakdown of ACh by AChE (the

Figure 1: Life Cycle of ACh. normal function of the enzyme).

Treatment

Atropine blocks the action

Effects and Symptoms

Inhibition of AChE in muscarinic
synapses (neuromuscular system)
induces cholinergic crisis. Nicotinic
synapses (central nervous system,
e.g. brain) are also effected.

Fasciculations
- muscle weakness
- respiratory paralysis
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Symptoms include sweating, saliva-
tion, miosis (pinpoint pupils), pa-
ralysis, respiratory failure, seizures
and eventually death.
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Figure 3: Mechanism of in-
hibition of AChE by Sarin.
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LD,, = 0.015 mg/kg

} (i.v. rabbit)*
. Cyclo-Sarin Hexyl-Sarin

LD,, = 0.018 mg/kg LD,, = 0.145 mg/kg
~‘ (i.v. rabbit)* (i.v. rabbit)*

Butyl-Sarin
LD,, = 0.012 mg/kg
(i.v. rabbit)*

‘Toxicity of an organophosphorus nerve agent depends
on the ability to access the AChE binding site. Size,
'shape and hydrophobicity of the nerve agent exerts
‘an effect. As alkyl substituents increase in size and de-
‘grees of freedom, toxicity decreases.
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The spatial orientation (shape) of the molecule also
matters, as illustrated by toxicity differences across the
four stereoisomers of Soman.

* = Black, R. M., & Harrison, J. M. (2009). The Chemistry of Organophosphorus Chemical Warfare Agents. PATAT'S Chemistry
of Functional Groups. d0i:10.1002/9780470682531.pat0070



