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The Effect of Intrathecal NMDA and non-NMDA Receptor Antagonist
on the Hyperalgesia Observed after Thermal Injury in the Rat

Jong Hun Jun, M.D.

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

Background: Previous reports have described NMDA antagonist reduced the nerve injury induced
or inflammatory thermal hyperalgesia. This study evaluated the effects of spinally administered excitatory
amino acid antagonists on the thermal hyperalgesia state induced by mild bumn.

Methods: The measured response was the latency to paw withdrawal of each hindpaw after application
of a focused heat lamp on the plantar surface of the paw through a glass plate upon which the animal
stood. In this work, MK801, non-competitive NMDA receptor antagonist, AP5, competitive NMDA
receptor antagonist, CNQX, non-NMDA receptor antagonist were injected through chronically implanted
lumbar intrathecal catheters in rats with mild burn injury on the right hindpaw.

Results: In the normal left hindpaw, MK801, AP5 and CNQX had little effect upon paw withdrawal
latency(PWL) at intrathecal doses which do not produce readily detectable motor weakness. In the right
hyperalgesic hindpaw, AP5 significantly reduced PWL at a dose-dependent fashion, MK801 reduced
PWL to some extent; and CNQX did not reduced PWL.

Conclusions: These results suggested that spinal NMDA receptors play an important role in the
hyperalgesia induced by mild burn injury. (Korean J Anesthesiol 1998; 34: 708 ~715)
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Fig. 1. The time course of the effect of intrathecal(I.T.)
MK801(given at time=0) on paw withdrawal latency (PWL)
of the thermally injured paw(top) and the uninjured paw
(BOTTOM)(N=6 rats/treatment). The thermal injury was
induced in the one paw 30 minutes prior to the injection
of MK801. Each line presents the meant standard error.
There are significant differences at 30 minutes after
MK801 administration in the injured paw of the 1, 10, 20
ug group compared with O minute before MK801 admini-
stration(*p < 0.05). There are no significant changes in the
normal paw response latencies during the experimental
period.
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Fig. 2. The time course of the effect of intrathecal(I.T.)
APS5 (given at time=0) on paw withdrawal latency(PWL)
of the thermally injured paw(top) and the uninjured
paw(BOTTOM)(N=6 ratsftreatment). The thermal injury
was induced in the one paw 30 minutes prior to the
injection of APS. Each line presents the mean + standard
error. There are significant differences at 30 minutes after
APS administration in the injured paw of the 10, 20 ug
group compared with O minute before APS adminis-
tration(*p <0.05). There are no significant changes in the
normal paw response latencies during the experimental
period.
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Fig. 3. The time course of the effect of intrathecal(I.T.)
CNQX(given at time=0) on paw withdrawal latency
(PWL) of the thermally injured paw(top) and the uninjured
paw(BOTTOM)(N=6 tatsjtreatment). The thermal injury
was induced in the one paw 30 minutes prior to the
injection of CNQX. Each line presents the meant
standard error. There is no significant difference at 30
minutes after CNQX administration in the injured paw of
all the group compared with O minute before CNQX
administration. Thete are no significant changes in the
normal paw response latencies during the experimental
period.
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Fig. 4. Dose-response curves for intrathecally(I.T.)
administered MK801, AP5 and CNQX in the injured paw
in the mild burn injury-induced hyperalgesia. The re-
sponse is presented as reverse maximum possible effect
(MPE) versus log dose in Jg by each drugs. Each point
on the graph represents the mean +standard error of the
mean for 6 rats each.
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