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Abstract

The prevalent hypothesis of carbon monoxide toxicity is based on the combination
of carbon monoxide binding to haemoglobin forming carboxyhaemoglobin (causing a
fall in the bloods oxygen carrying capacity) and the reduction in the dissociation of

oxygen from haemoglobin.

Although the relationship between inspired carbon monoxide concentration and the
level of carboxyhaemoglobin level in the blood is well recognised, the relationship
between carboxyhaemoglobin level, the oxygen status of critical organs such as the

brain and heart and the progression of the acute symptoms is uncertain.

This thesis examines the relationship between carboxyhaemoglobin level and
critical organ status, with particular reference to the brain, in eight chronically
instrumented conscious sheep whilst being progressively exposed to carbon

monoxide in the expired breath, to simulate an acute human poisoning.

In all sheep, the carboxyhaemoglobin levels at the end of the exposure to carbon
monoxide was approximately 65 percent. Mean arterial blood pressure remained
unchanged with the exception of two sheep, where carbon monoxide administration
was stopped at 25 minutes due to a sudden onset of hypotension. Oxygen delivery
to the brain was sustained throughout the administration of carbon monoxide due to
a significant increase in cerebral blood flow. There was no evidence of metabolic
acidosis or lactate production by the brain, suggesting the brain did not become
hypoxic during the time course of the carbon monoxide exposure. Oxygen
consumption by the brain decreased progressively, and the sheep showed
behavioural changes which varied from agitation to sedation to narcosis. The
mechanism of these changes was therefore probably unrelated to hypoxia, however,
may have been due to raised intracranial pressure or a direct effect of carbon

monoxide on brain function.
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