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Selective Inhibitory Action of Opioids on Excitatory Transmission
in the Rat Spinal Dorsal Horn

Tatsuro KOHNO

Department of Anesthesiology,
Niigata University School of Medicine
(Director: Prof. Koki SHIMOJI)

Whole cell patch clamp recordings were made from substantia gelatinosa (SG) neu-
rons in adult rat spinal cord slices to study the presynaptic mechanisms of opioid
agonists on primary afferent transmission. Both # receptor agonist (DAMGO, 1x#M)
and & receptor agonist (DPDPE, 1x#M) inhibited the amplitude of A& afferent fiber-
evoked excitatory postsynaptic currents (EPSCs) by 27% and 17%, respectively,
DAMGO and DPDPE also suppressed the frequency of miniature EPSCs by 61% and
23%, respectively, without affecting amplitude distributions. The «x receptor agonist
(U-69593, 12 M), however, had little effect on both the evoked and miniature EPSCs.
Neither DAMGO nor DPDPE affected the amplitude of postsynaptic currents produced
by AMPA, suggesting a presynaptic site of action of these opioid receptor agonists.
Evoked and miniature inhibitory postsynaptic currents (IPSCs) mediated by GABAA or
glycine receptor were not significantly affected by #, & and « receptor agonists. These
observations suggest that opioids, particularly through # and & receptors, predominantly
suppress excitatory synaptic transmission by reducing glutamate release from primary af-

ferent terminals. This presynaptic modulation of the sensory transmission might be a
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possible mechanism for antinociceptive effects produced by the intrathecal administration

of opioid agonists.
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