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Abstract: [ Objective] To observe the changes in the expression and distribution of G protein—gated inwardly rectify-
ing potassium channel subunit 2 (GIRK2) in the dorsal root ganglion (DRG) and spinal cord dorsal horn of rats with remi-
fentanil-induced hyperalgesia. [ Methods] Hyperalgesia was induced by intravenous infusion of remifentanil 4 pg/kg/min
for 2 h in adult male SD rats. At 6th hour and on days 1, 3 and 5 following remifentanil treatment, we used immunofluores-
cence to examine the changes in the GIRK2 distribution and expression. Immunoblotting was used to detect GIRK2 expres-
sion of the total protein and membrane protein in DRG and spinal dorsal horn of rats. Behavioral testing was applied to eval-

uate the effect of intrathecal injection of GIRK2-specific agonist ML297 on thermal nociceptive threshold on day 1 after
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remifentanil infusion. [ Results] mmunofluorescence results showed that GIRK2 was mainly co—localized with IB4—positive

small neurons in DRG and nerve fibers in spinal dorsal horn. GIRK2 expression was significantly downregulated following

remifentanil treatment. Immunoblotting results revealed that on day 1 following intravenous infusion of remifentanil, com-

pared with those in the control group, GIRK2 expression levels of the total protein and membrane protein in DRG (0.47 +
0.10 vs. 1.01 + 0.17, P < 0.001; 0.47 + 0.11 »s. 1.06 + 0.12, P < 0.001) and spinal dorsal horn (0.52 + 0.09 vs. 1.10 +
0.08, P <0.001; 0.54 +0.10 »s. 1.01 £ 0.13, P < 0.001) were all significantly decreased. The behavioral results showed

that intrathecal ML297 effect on thermal withdrawal latency was significantly reduced following remifentanil treatment (P <

0.001).[ Conclusions] Remifentanil might induce hyperalgesia via down—regulating GIRK2 expression in rat DRG and spi-

nal cord dorsal horn.

Key words: remifentanil; hyperalgesia; G protein—gated inwardly rectifying potassium channel subunit 2; dorsal

root ganglion; spinal cord
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Table 1 Percentage of GIRK2—-positive neurons in

the dorsal root ganglion co—localized with IB4,

NF200 and CGRP
[tem Mean+SD
1B4 273+33
NE200 11.6 £4.2
CGRP 0

IB4: isolectin—B4; NF200: Neurofilament—200; CGRP: cal-

citonin gene-related peptide.
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ber of GIRK2-positive neurons in the neuron divided by the total num-

ber of neurons. Scale bar=200 pm.
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Fig. 2A showed the changes in the proportion of DRG GIRK2—-positive neurons in rats after 6 h, 1 d, 3 d, and 5 d of remifentanil treatment, n = 6
per group, Scale bar=200 pwm. Fig. 2B showed the expression of DRG GIRK2 total protein after 6 h, 1 d, 3 d, and 5 d of remifentanil treatment, n = 6 per
group. Fig. 2C showed the expression of DRG GIRK2 membrane protein at 6 h, 1 d, 3 d, and 5 d following remifentanil treatment, n = 6 per group. 1)
P <0.05 and 2) P < 0.001 compared with the Naive group.

2 AR TIAARDRG ) GIRK2 RiX
Fig. 2 Remifentanil downregulates the expression level of GIRK2 in DRG of rats
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A. Fig. 3A showed that GIRK2 was co—localized with IB4 and NF200 but not with CGRP. Fig. 3B showed that GIRK2 was not co—localized with

GFAP (astrocytic marker) or CD11b (microglial marker). Fig. 3C showed that GIRK2 was co—localized with Synatotagmin (presynaptic marker). Scale bar

=100 pm.
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Fig. 3 Distribution of GIRK2 in the spinal cord of normal rats
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Fig. 4A showed the changes in fluorescence intensity of spinal GIRK2 after 6 h, 1 d, 3 d, and 5 d of remifentanil treatment, n = 6 per group, Scale

bars=100 wm. Fig. 4B showed the changes in total protein expression of spinal GIRK2 after 6 h, 1 d, 3 d, and 5 d of remifentanil treatment, n = 6 per

group. Fig. 4C showed the changes in membrane protein expression of spinal GIRK2 after 6 h, 1 d, 3 d, and 5 d of remifentanil treatment, n = 6 per

group. 1) P <0.05 and 2) P < 0.001 compared with the Naive group.

B4 HmHEXRRFSKREFERIEN GIRK2 T

Fig. 4 Expression of GIRK2 in the spinal cord of rats was downregulated following remifentanil treatment
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The results of the behavioral experiment were analyzed using a
one-way ANOVA. 2) P < 0.001 compared with the saline—treated
group, n = 6 per group.
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Fig. 5 Remifentanil reduces the inhibitory effect of the
intrathecal injection of GIRK2 agonist ML297
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