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The Effect of ATP-sensitive Potassium Channel on R-PIA Induced
Mechanical Antiallodynia in a Peripheral Neuropathic Rat

Hong Gi Min, M.D., Seung Hye Seong, M.D., Sung Mun Jung, M.D., Jin Woo Shin, M.D.,
Mi Jung Gwak, M.D., Jeong Gill Leem, M.D., and Cheong Lee, M.D.

Department of Anesthesiology and Pain Medicine, Asan Medical Center, Ulsan University School of Medicine, Seoul, Korea

Background: Nerve ligation injury may produce mechanical allodynia, but this can be reversed after an intrathecal administration
of adenosine analogues. In many animal and human studies, ATP-sensitive potassium channel blockers have been known to reverse
the antinociceptive effect of various drugs. This study was performed to evaluate the mechanical antiallodynic effects of spinal
R-PIA (Adenosine Al receptor agonist) and the reversal of these effects due to pretreatment with glibenclamide (ATP-sensitive
potassium channel blocker). Thus, the relationship between the antiallodynic effects of R-PIA and ATP-sensitive potassium channel
were investigated in a neuropathic model.

Methods: Male Sprague Dawley rats were prepared by tightly ligating the left lumbar 5th and 6th spinal nerves and implantation
of a chronic lumbar intrathecal catheter for drug administration. The mechanical allodynia was measured by applying von Frey
filaments ipsilateral to the lesioned hind paw. And the thresholds for paw withdrawal assessed. In study 1, either R-PIA (0.5,
1 and 2 pg) or saline were administered intrathecally for the examination of the antiallodynic effect of R-PIA. In study 2,
glibenclamide (2, 5, 10 and 20 nM) was administered intrathecally 5 min prior to an R-PIA injection for investigation of the
reversal of the antiallodynic effects of R-PIA.

Results: The antiallodynic effect of R-PIA was produced in a dose dependent manner. In study 1, the paw withdrawal threshold
was significantly increased with 2 ug R-PIA (P < 0.05). In study 2, the paw withdrawal threshold with 2 ug R-PIA was
significantly decreased almost dose dependently by intrathecal pretreatment of 5, 10 and 20 nM glibenclamide (P < 0.05).

Conclusions: These results demonstrated that an intrathecal injection of ATP-sensitive potassium channel blockers prior to an
intrathecal injection of adenosine Al receptors agonist had an antagonistic effect on R-PIA induced antiallodynia. The results
suggest that the mechanism of mechanical antiallodynia, as induced by an intrathecal injection of R-PIA, may involve the
ATP-sensitive potassium channel at both the spinal and supraspinal level in a rat nerve ligation injury model. (Korean J Pain
2005; 18: 107 —112)

Key Words: adenosine receptor, allodynia, ATP-sensitive potassium channel, glibenclamide, neuropathic pain, R-PIA.
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Fig. 1. Effect of R-PIA (0.5, 1, 2 g) on the paw withdrawal thre-
shold in rats showing neuropathic pain behavior after spinal nerve
ligation. The threshold was significantly increased in a similar pattern
over time. R-PIA: N(V(2-phenylisopr-opyl)«adenosine R-(—)isomer,
adenosine Al receptor agonist. LT.. intrathecal administration. Each
point represents the mean + SEM. *: P < 0.05 compared with
control group, TP < 005 compares with 0.5 g R-PIA group.
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Fig. 2. The time course of mechanical antiallodynic effect (% MPE)
by intrathecally administered R-PIA (0.5, 1, 2 ug). The threshold was
significantly increased in a similar pattern over time. R-PIA: N
(2-phenylisopropyl)-ade-nosine  R-(—)isomer, adenosine Al receptor
agonist. I.T.: intrathecal administration. Each point represents the
mean t SEM. *: P < 0.05 compared with control group, top
< 0.05 compares with 0.5 #g R-PIA group.
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Fig. 3. The time course of mechanical antiallodynic effect (% MPE)
by intrathecally administered 2 g R-PIA with pretreatment of gliben-
clamide (2, 5, 10, 20 nM). The antiallodynic effect of R-PIA was
decreased by glibenclamide. R-PIA: N°”(2-phenylisopropyl-adenosine R-
(—)isomer, adenosine Al receptor agonist. GliB: glibenclamide, ATP-
sensitive potassium channel blocker. LT.: intrathecal administration.
Each point represents the mean = SEM. *: P < 0.05 as compared
with 20 nM GliB + saline group, TP < 005 as compared with
20% DMSO + 2pug R-PIA group.
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