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MMP-9 in Dorsal Root Ganglion Contributes to Remifentanil-induced Hyperalgesia in Rats

BAI Xue,XITAO Li, YE Liu, CHEN Yu, XIAO Liang-can™®
(Department of Anesthesiology , The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To investigate the expression of matrix metalloproteases 9 (MMP-9) in dorsal root ganglion (DRG) in
remifentanil-induced hyperalgesia. [Methods] Hyperalgesia was induced by intravenous infusion of remifentanil 4 wg/kg/min for 0.5
~ 2 h and MMP-9 inhibitor was intrathecally administered 30 min before remifentanil infusion. Nociception was assessed using Von
Frey test and Hargreaves methods after remifentanil infusion from the 2nd hour to the 5th day and the expression of MMP-9 in dorsal
root ganglion (DRG)was observed with immunohistochemistry and Western blot analysis.  [Results] Intravenous infusion of
remifentanil led to significant reduction of sensory threshold and pretreatment with MMP-9 inhibitor could attenuate hyperalgesia
induced by remifentanil. Immunohistochemistry and Western blot results showed that MMP-9 expression was significantly upregulated
in the DRG in remifentanil hyperalgesia rats. [ Conclusions] High MMP-9 expression in DRG could be suggestive of a underlying
mechanism of hyperalgesia induced by remifentanil.
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The time course of mechanical threshold (A) and thermal latency (B) on hind paws after continuous infusion of remifentanil 0.5 h or 2 h.

Intravenous infusion of remifentanil could induce significant hyperalgesia. (n = 8/group. 1)P < 0.01, group Remifentanil on 2™, 6" hour and day 1,3,

5 vs group Control;2) P < 0.01,group Ry, on 2™, 6" hour and day 1,3,5 vs group Rys,)
B 1 HmHEARHTFEEITAFHRELR
Fig.1 Hyperalgesia induced by remifentanil infusion
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Immunohistochemistry (left panel) and Western blot (right panel) show immunoreactivity of MMP=9 at dayl,3,5 in remifentanil infusion group.
MMP-9 activily was significantly increased following remifentanil infusion and peaked 3rd after infusion. n = 4/group; 1)P < 0.01 , group Ry, on day 1,
3,5 vs group Control

B2 WmFARHITELEAAR DRG #ZTH MMP-9 K& iX
Fig.2 Remifentanil infusion up-regulates the expression of MMP-9 in DRG

Confocal images showed that distribution of MMP-9(red) and its colocalization with the neurons(NeuN, green,a marker of neurons) and satellite

glial cells (GFAP, green,a marker of satellite glialcells).The increased MMP—-9 immunoreactivity after remifentanil injection was colocalized primarily
with neurons , while only a small amount of colocalization of MMP-9 with satellite glial cells.
B3 HIFKEBHITE DRGMMP-9 5#Z 5T DERRMAMILRLER
Fig.3 Colocalization of MMP-9 and NeuN or GFAP in dorsal root ganglion after injection of Remifentanil
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Fig.4 MMP-9 inhibitor adverse remifentanil-induced hyperalgesia
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Immunohistochemistry (Fig.5 A-F) and Western blot (Fig.5 G) results show that remifentanil infusionincreases levels of expression of MMP-9,

which was significantly reduced by MMP-9 inhibitor. n =4/group,1)P < 0.01, group Rypy + Siumnee on day 1,3 vs group Control;2)P < 0.01, group

Ro01#MMP=9i;, 0 on day 1,3 vs group Rogn + Simpeca
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Fig.5 MMP-9 inhibitor adverse the increase expression of MMP-9 in DRG in remifentanil induced hyperalgesia rats
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