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Abstract: [ Objective] To observe the expression of PKCe and w opioid receptor (MOR) and explore their relationship
in the spinal cord of rats with remifentanil-induced hyperalgesia (RIH). [ Methods] Eighteenadult male SD rats were
randomly divided into control group, saline group and remifentanil group with 6 rats in each group. Hyperalgesia was
induced by continuous infusion of 4 pg/( kg+min) remifentanil for 2 hours via vein tail. Pain sensitivity was assessed by the
Hargreaves test to determine paw withdrawl latency to a thermal stimulus at 6 h and 24 h after remifentanil administration.
Real-time fluorescent quantitative PCR and Western blot analysis were used to measure the expression levels of PKCe
and MOR in the spinal cord of rats and their distribution was detected by immunofluorescence. In order to observe the
effect of inhibitors on RIH and the protein expression of MOR in the spinal cord of rats, we injected different PKC inhibitors
including Bisindolylmaleimide I (BIS, inhibiting PKCg) and G56983 (not inhibiting PKCe) intrathecally 30 mins prior
to remifentanil infusion. [Results] The results of behavioral experiment showed that the paw withdrawal thermal latency
was significantly reduced at 24 h after remifentanil infusion [PWTL=(5.31 = 0.87) s, P < 0.01 ]. Western blot and Real
time PCR results revealed upregulated PKCe expression(P<0.001) and downregulated MOR expression (P<0.001). Tmmu-
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nofluorescence results indicated that PKCe and MOR were colocalized with neurons in the dorsal horn of rat spinal cord.

Preemptive intrathecal injection of BIS alleviated the hyperalgesia in rats and inhibited MOR expression ( P<0.001) , but

injection of G56983made no difference ( P>0.05 ). [ Conclusion ] PKC e and MORin spinal dorsal horn neurons may be

involved in RIH, and PKCe may regulate the expression levels of MOR. This research provides a new theoretical mecha-

nism for the prevention and treatment of RTH.
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TRE[PWTL =(5.31 £ 0.87)s,F = 69.81,P <0.001],
WA,

Paw withdrawal thermallatency/s
S

[ )

Baseline 6h 24 h
t/h

Continuous infusion of remifentanil for 2 h induces thermal
hyperalgesia at 6 h, 24 h. 1) P < 0.001 compared with control; n = 6
per group.

1 BikEEmFRRREXRAERE
Fig.1 Intravenous infusion of remifentanil reduces
PWTL in rats
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Western blot shows that remifentanil infusion increases the
expression of PKCe in the spinal cord. n =3, F = 118.736, P < 0.001.
1)P <0.05, 2)P < 0.001 compared with control. Western blot shows
that remifentanil infusion decreases the expression of MOR in the
spinal cord. n = 3, F = 144.303, P < 0.001. 1)P < 0.05, 2)P < 0.001
compared with control.
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Fig.2 Remifentanil infusion affects the expression of
PKCe and MOR protein levels in the spinal cord

% - = R6h
2 — S = R24h
S 1.8 )

) 2

g 1.6 1

= 1.4 1)

3 12 —2—
E . 1)

< 1.0

£ 08

% 0.6 1

< 041

5 0.2

z 0.

£ 00

= PKCe MOR
=1

Real-time fluorescent quantitative PCR shows that remifentanil
infusion increases the expression of PKCe in the spinal cord. n = 3,
F=18.873,P <0.001.1)P < 0.05, 2)P < 0.001 compared with con-
trol; Real—time fluorescent quantitative PCR shows that remifentanil
infusion decreases the expression of MOR in the spinal cord. n = 3,
F=39.883,P<0.001.1)P<0.05, 2)P<0.001 compared with control.
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Fig.3 Remifentanil infusion affects the expression of
PKCe and MOR mRNA levels in the spinal cord
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Double immunofluorescence shows that PKCe is mainly co—localized with NeuN in the spinal dorsal cord. Scale bar: 50 wm.
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Fig.4 Co-localization of PKCe and astrocyte, microglia or neuron in the spinal dorsal cord
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Double immunofluorescence shows that MOR is mainly co-localized with NeuN in the spinal dorsal cord. Scale bar: 50 pwm.
5 MOR5ERE M. /ML BB T WERE R

Fig.5 Co-localization of MOR and astrocyte, microglia or neuron in the spinal cord
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Continuous infusion of remifentanil for 2 hours induces thermal

hyperalgesia at 6 h and 24 h, which was significantly affected by differ-

ent PKC inhibitors. 1) P < 0.001 compared with control; 2)P < 0.001
compared with the remifentanil group; n = 6 per group.
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Fig.6 Effects of pretreatment with different PKC

inhibitors on PWTL induced by remifentanil in rats
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Western blot shows that remifentanil infusion at 24 h changes

the expression of MOR in the spinal dorsal horn, which was signifi-
cantly affected by BIS. n = 3, F = 517.816, P < 0.001. 1) P < 0.001
compared with control; 2) P < 0.001 compared with the remifentanil
group.

E7 AEHPKCHMHFIFAEMHEESTKBESHK

R EBEH MOR W E B RIARER

Fig.7 Pretreatment of different PKC inhibitors block the

decreased expression of MOR protein levels induced by

remifentanil in rats
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