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ABSTRACT:

Fatal and non-fatal opioid overdoses resulting from opioid induced respiratory
depression are a significant problem throughout the world. Whilst the opioid
receptor antagonist, naloxone hydrochloride, can effectively reverse opioid
overdoses, its use is limited because of the adverse effects it produces. These
include severe withdrawal and the reversal of analgesia produced by opioid
receptor agonists. In this project, the peripherally acting opioid receptor
antagonist, naloxone methiodide, was investigated for its potential to reverse
opioid induced respiratory depression without altering centrally mediated effects,
such as withdrawal. In the publications presented in this thesis, naloxone
hydrochloride and naloxone methiodide were shown to effectively reverse the
decreases in respiratory rate produced by the administration of morphine,
methadone and heroin in mice. Naloxone hydrochloride and naloxone
methiodide also reversed the analgesia produced by these opioid receptor
agonist treatments, but only naloxone hydrochloride induced significant
withdrawal. The doses of naloxone methiodide required to produce the effects
described above were higher than the naloxone hydrochloride doses required.
Radioligand binding techniques indicated that this was due to a difference in the
affinity of naloxone hydrochloride and naloxone methiodide for y, d and k opioid
receptor binding sites. Radioligand binding techniques were also used to confirm
that naloxone methiodide, or its metabolites, could not readily cross the blood
brain barrier. Therefore, the effects of naloxone methiodide appear to be
mediated outside the central nervous system. The final publication aimed to
extend our knowledge of opioid induced respiratory depression by utilising new

radiotelemetry technology to test the efficacy of naloxone methiodide in rats
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subjected to a chronic opioid administration regime. This experiment showed that
circadian rhythm plays a role in the development of tolerance to the
cardiorespiratory effects of continuous and chronic methadone administration,
and that naloxone hydrochloride and naloxone methiodide treatment can increase
respiratory rate and heart rate after this methadone administration. Therefore,
naloxone methiodide can effectively antagonise the peripheral effects produced
by opioid receptor agonists. Peripherally acting opioid receptor antagonists
should be developed in the future to prevent or treat the adverse effects of opioid

receptor agonists.
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