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= Abstract =

The Effect of Intrathecal ACEA 2085, Highly Selective AMPA Receptor Antagonist
on the Hyperalgesia Observed after Thermal Injury in the Rat

Jong Hun Jun, M.D,, Jong Hoon Yeom, M.D., Yong Chul Kim, M.D.
Jae Chul Shim, M.D., Kyoung Hun Kim, M.D., Jung Kook Suh, M.D.
and Hee Koo Yoo, M.D.

Department of Anesthesiology, Hanyang University College of Medicine, Seoul, Korea

Background: To study the role of spinal alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid
(AMPA) receptors in pain behaviors caused by mild bum, we examined the effect of intrathecal
administered ACEA 2085, which has been recently characterized as a high potency competitive AMPA
receptor antagonist, on the thermal hyperalgesia state induced by mild bum.

Methods: A thermal injury was induced by applying the left hind paw to a thermal surface (52.5°C)
for 45 sec. Thermal escape latency of the hind paw was determined using an underglass thermal stimulus.
Thirty min after thermal injury, the paw withdrawal latency (PWL) in injured paw of all groups fell
from 10~12 sec to 5~7 sec. At that time, ACEA 2085 (0.01~0.1 mcg) and 6-cyano-7-nitroquin-
oxalinedione (CNQX, 1~30 mcg) were injected through intrathecal catheters in rats with mild burn injury
on the right hindpaw. And then, PWL were measured in the both hindpaw every 30 minutes for about
three hours.

Results: The intrathecal injection of ACEA 2085 produced a dose dependent reversal of the
hyperalgesia in the right hindpaw and more potent than CNQX, but had no effect upon the response
latency of the normal left hind paw even at the largest doses. All effects were observed at doses that
had no significant effect upon motor function.

Conclusions: Intrathecal ACEA 2085, highly selective AMPA receptor antagonist produce a dose-
dependent reversal of the thermal hyperalgesia evoked mild bum injury. These results suggested that
spinal AMPA receptor play an important role in the hyperalgesia induced by mild bum injury.

Key Words: Analgesics, intrathecal: ACEA 2085, CNQX. Pain: hyperalgesia. Receptors, glutamate:
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Fig. 1. The time course of the antinociceptive effects (paw
withdrawal latency: PWL) intrathecally (1.T.)
administered ACEA 2085 at 0 minute after mild
burn injury at —~ 30 minutes in the injured paws.
Each line presents the mean *standard etror of the
mean of six rats. There are significant differences
at 30 and 60 minutes after ACEA 2085 adminis-
tration in the injured paw of the 0.1 meg group
compared with saline group (*p<0.05).
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Fig. 2. The time course of the antinociceptive effects (paw
withdrawal latency: PWL) intrathecally (I.T.) ad-
ministered ACEA 2085 at 0 minute after mild
burn injury at —30 minutes in the normal paws.
Each line presents the mean 3 standard error of the
mean of six rats. There is no significant difference
in the normal paw during the whole experimental
period compared with saline group.

CNQX, Injured
4 Injury LT.

PWL(seconds)

%30 0 30 60 90 120 150
Time (minutes)

Fig. 3. The time course of the antinociceptive effects (paw
withdrawal latency: PWL) intrathecally (1.T.)
administered CNQX at 0 minute after mild bumn
injury at — 30 minutes in the injured paws. Each
line presents the meanztstandard error of the
mean of six rats. There is a significant difference
at 30 minutes after CNQX administration in the
injured paw of the 30 mcg group compared with
saline group (*p<0.05).

30 meg) 30 megoll Al ol ¥ 308o] 9.6+04%7
E499-E tzFol vislA] udA FHEAR et
Fig. 3) 29 AF o AEAE A g2 B4
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-3 0 3 60 9 120 150

Time (minutes)

Fig. 4. The time course of the antinociceptive effects (paw
withdrawal latency: PWL) intrathecally (I.T.) ad-
ministered CNQX at O minute after mild bum
injury at —30 minutes in the normal paws. Each
line presents the meanzstandard error of the
mean of six rats. There is no significant difference
in the normal paw during the whole experimental
period compared with saline group.

100 Dose response curves

—o— ACEA2085
—e— CNQX
80 1
R 60 -
w
a
= 40
20+
O H ¥ H 1
0.01 0.1 1 10 100
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Fig. 5. Dose-response curves for LT. administered ACEA
2085 and CNQX in the injured paws in the mild
bumn induced hyperalgesia. The response is pres-
ented as maximum possible effect (MPE) versus
log dose in mcg. Each point on the graph re-
presents the mean * standard error of the mean for
six rats. The effects of ACEA 2085 produced
more potent dose-dependent reversal of the ther-
mal hyperalgesia than those of CNQX.
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