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The Effect of Memantine in Reducing Tactile Allodynia
in Rats with Spinal Nerve Ligation
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Department of Anesthesia and Pain Medicine, Kosin University College of Medicine, Busan, Korea

— Abstract

Background : Peripheral nerve injury can cause neuropathic pain states in which patients report painful sensation to
stimuli that are normally innocuous (allodynia), or enhanced pain mechanism underlying neuropathic pain states are
poorly understood. Since spinal glutamate receptor activation is a critical step in central sensitization, leading to spinal

hyperexcitability in pain processing.

Methods : Letf 1.5/6 spinal nerves were tightly ligated (SNL) to induce neuropathic pain in Harlan Sprague Dawley
rats as described by Kim et al (1992). Two weeks after SNL, memantine 2 mg/kg directly injected into L5/6 spinal
region in 10 #1 followed by 10 1 saline. Hind paw withdrawal thresholds (PWT) to von Frey filament stimulation
were tested for mechanical hypersensitivity in SNL rats injected intrathecally with memantine, before and post
intrathecal injections in a blinded manner as detailed in Chaplan et al (1994).

Results : Intrathecal injection of N-methyl-D-aspartate (NMDA) receptor antagonist memantine significantly reversed

the allodynia state in SNL rats.

Conclusion : The evidence provided by the study shows a strong correlation between inhibition of NMDA receptors
and tactile allodynia. Increased NMDA activation can lead to a tactile allodynia under innocuous stimuli. Memantine
can block the facilitated state of NMDA receptors and tactile allodynia in the SNL rats.
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Fig. 1. Ipsilateral L5/L6 spinal nerve ligation model (Kim &
Chung 1992)
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Fig. 2. Spinal nerve ligated rats developed reduced paw
withdrawal thresholds to von Frey filament stimulation
(tactile allodynia) at the ipsilateral side compared with

contralateral side, followed by a recovery phase. Means
SEM. n = 6
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Fig. 3. The tactile allodynia in the spinal nerve ligation rats
could be reversed by intrathecal injection of memantine 2
mg/kg at 1.5 hour after injection. L:Left(spinal nerve ligated
site), R:Right. *: P<0.05 compared with Saline(L) group.
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