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Differential Actions of Intracerebroventricular Opioid Receptor
Agonists on the Activity of Dorsal Horn Neurons in
the Cat Spinal Cord

Tae Sang Moon and Uhtaek Oh”
Seoul National University, College of Pharmacy, Seoul 151-742, Korea

Abstract — Intracerebroventricular (ICV) infusion of morphine (MOR) produces strong analgesia in man
and animals. The analgesic effect is thought to be mediated by the centrifugal inhibitory control. But neural
mechanisms of the analgesic effect of ICV morphine are not well understood. In the present study, we
found that ICV MOR had dual actions on the activity of dorsal horn neurons: it produced both inhibition
and excitation of dorsal horn neurons. Since MOR exerts its action via three different types of opioid recep-
tors, we further sought to investigate if there are differential effects of opioid receptor agonists on dorsal
horn neurons when administered intracerebroventricularly. Effects of ICV MOR were tested in 28 dorsal
horn neurons of the spinal cord in the cat. ICV MOR inhibited, excited and did not affect the heat responses
of dorsal horn neurons. ICV DAMGO and DADLE, p- and 8-opioid agonist, respectively, exhibited the exci-
tation of dorsal horn neurons. In contrast, U-50488, a x-opioid agonist, exhibited both the inhibition and
excitation of dorsal horn neurons. These results suggest that opioid receptors have different actions on
activity of dorsal horn neuron and that the inhibitory action of k-opioid agonist may subserve the analgesia
often produced by ICV MOR.
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Fig. 1 - Somatic classification of dorsal horn neurons of
the spinal cord of the cat tested on the effects of
intracerebroventricular injection of morphine. LT,
low threshold cells, WDR, wide-dynamic range
cells, HT, high threshold cells.
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Fig. 2 - An example of the excitatory effect of intracere-
broventricular injection (ICV) of morphine on the
activity of DHN to noxious heat stimuli. Upper
panel: responses of DHN to noxious heat stimuli
30 min. after ICV injection of control solution.
Middle: responses of DHN to noxious heat stimuli
30 min. after ICV morphine (MOR, 50 pg) injec-
tion. Lower panel: Skin temperature at the

receptive field in hind footpad.
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Fig. 3 - An example of the inhibitory effect of ICV
morphine on the activity of DHN to noxious heat
stimuli.
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Fig. 4 — Location of neurons recorded in the spinal cord of
the cat. Open circle represents cells that does not
respond to ICV of opioids. Filled circle represents
cells that are inhibited by ICV opioids. Triangle
represents cells that are excited by ICV opioids.
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Fig. 5—A) An example of the excitatory effect of ICV
DAMGO (50 pg) on the activity of DHN to noxious
heat stimuli. B) Mean excitatory effects of ICV
DAMGO on the responses of DHNs to noxious
heat stimuli.
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