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Abstract

Clinically-used opioid drugs overwhelming act at the mu-type opioid receptor
(MOPr). MOPr agonist are good analgesics and are the gold-standard for treating
moderate and severe pain. However, MOPr agonists are considerably less effective
in treating neuropathic pain. Delta-type opioid receptor (DOPr) agonists also have
analgesic effects, but none are yet used clinically. Here, we use /7 vivo models of
neuropathic pain to examine the analgesic effects of DOPr agonists.

We first show that spinally-administered DOPr agonists (DPDPE, SNC80, Deltorphin
Il, and DSLET) are antiallodynic in neuropathic pain, as has previously been
reported.

Second, we demonstrate that DOPr-mediated thermal antinociception is, in fact,
augmented in neuropathic pain. That is, DOPr agonists produce greater thermal
antinociception to the same noxious stimulus in neuropathic animals than in
control animals. This is in contrast to the MOPr agonist morphine, which produces
less thermal antinociception in neuropathic pain (mirroring the reduction in clinical
efficacy). Interestingly, despite all tested DOPr agonists being antiallodynic in
neuropathic pain, only two (Deltorphin Il and DSLET) show augmented thermal
antinociception. These data expand on previous reports demonstrating that DOPr
activation modulates thermal nociception. Further, the divergent effects at MOPr
and DOPr in neuropathic pain demonstrate that DOPr agonists produce thermal
antinociception via DOPr, not MOPr.

Third, we assess the effect of DOPr agonism on integrated neuropathic pain affect
using the conditioned place preference (CPP) paradigm. Spinally-administered
Deltorphin Il produces CPP in neuropathic animals, but not controls.

Fourth, we show that blockade of DOPr by the antagonist Naltrindole produces a
conditioned place aversion (CPA) in neuropathic animals, but not controls. This
confirms and extends literature reports that genetic knockout of DOPr is
pronociceptive and suggests the presence of DOPr-mediated endogenous
analgesia in neuropathic pain.

Fifth, we use neonatally-administered capsaicin to ablate capsaicin-sensitive
primary afferents. Destruction of these neurons prevents the augmentation of
DOPr-mediated thermal antinociception in neuropathic pain, implicating these
peripheral afferents as potential sites of action. Contrastingly, the ablation of
capsaicin-sensitive primary afferents does not affect DOPr-mediated antiallodynic
effects in neuropathic pain.

The results provide further evidence that neuropathic pain leads to the unmasking
of DOPr-mediated analgesia and augmentation of its endogenous activity.
Meanwhile, the selective sensitivity to neonatal capsaicin suggests a role for
neuronal type-specific, ligand-biased agonism in DOPr analgesia.
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