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of Serotonin Receptor Subtype 3 for the

Analgesic Action of Morphine at the Spinal Level
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A [

Background: Serotonin 3 receptor is involved in the modulation of nociceptive transmission in the spinal cord. The serotonin
3 receptor antagonist has been used for the management of opioid-induced nausea and vomiting. The aim of this study was to
examine whether the analgesic effect of morphine is antagonized by serotonin 3 receptor antagonists at the spinal level.

Methods:

Rats were implanted with lumbar intrathecal catheters. For nociception, a formalin solution (5%, 50 1) was injected

into the hind paw of male Sprague-Dawley rats. To determine whether the effect of intrathecal morphine was mediated via serotonin

3 receptors, serotonin 3 receptor antagonists were intrathecally administered 10 min prior to the morphine delivery. Following
the formalin injection, formalin-induced nociceptive behavior (flinching response) was observed for 60 min.

Results:

Intrathecal morphine produced a dose-dependent suppression of the flinches in both phases during the formalin test.

The analgesic action of morphine was not reversed by serotonin 3 receptor antagonists (LY-278,584, ondansetron), which had little

per se effect on the formalin-induced nociception.
Conclusions:
by a formalin stimulus.

Spinal serotonin 3 receptors may not be involved in the analgesia of morphine on a nociceptive state evoked
(Korean J Pain 2005; 18: 113 —-117)

Key Words: analgesia, formalin test, morphine, rat, serotonin 3 receptor, spinal cord.
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Fig. 1. Time course curve of intrathecal morphine for the flinching
response during phase 1 and phase 2 in the formalin test. Drugs were
administered 10 min before formalin injection. Data are presented as
the number of flinches in each phase. Each point on the graph
represents the mean + SEM of 6 rats.
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Fig. 2. Dose response curve of intrathecal morphine for the flinching
response  during phase 1 and phase 2 in the formalin test. Drugs
were administered 10 min before the formalin injection. Data are pre-
sented as the percentage of the maximal possible inhibitory effect for
control (%MPIE) in each phase. Morphine produced a dose-ependent
inhibition of flinching in both phases in the formalin test. Each point
on the graph represents the mean £ SEM of 6 rats. Compared with
control, *P < 0.05.



116 MH Yoon, et al / Korean ] Pain Vol. 18, No. 2, 2005

140 ~
Phase 1
120 +
100 +

80

% MPIE

60

40

WL j i

140
]

Phase 2
120

100

80

% MPIE

60 -

40

204

0 -
Morphine Ly-278,584 Ondansetron Vehicle LY-278,584 Ondansetron

+
Morphine

Fig. 3. Effects of intrathecal LY-278,584 and ondansetron for the
antinociceptive action of intrathecal morphine during phase 1 and
phase 2 in the formalin test. LY-278,584 and ondansetron were ad-
ministered 10 min before morphine delivery, and the formalin test
was performed 10 min after morphine delivery. Data are presented as
the percentage of the maximal possible inhibitory effect for control
(%MPIE) in each phase. LY-278,584 and ondansetron themselves did
not affect the control response with formalin. Neither LY-278,584 nor
ondansetron reversed the antinociceptive effect of morphine. Each bar
on the graph represents the mean * SEM of 5—6 rats.
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