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To examine whether anesthetic agents as well as drugs used during anesthesia could affect spinal
signaling molecules we have done several studies in both intact animals or those with incision pain. In
addition to Na*-K*ATPase and local anesthetics and Na* channel blockers, intrathecal administration of
Cation-Chloride Cotransporters and endotheline could affect spinal pain signaling molecules such as
ERKSs in both intact and injuried animals. Na*-K*ATPase inhibitor had antinociceptive synergistic
interaction with clonidine, alpha2-adrenoceptor agonist, on tetrodotoxin-resistant Na+ channels in rat
dorsal root ganglion neurons. An ultra-short-acting B1-blockers differently inhibit the activity of
voltage-gated tetrodotoxin-resistant Na+ channels in rat sensory neurons.

Also with using PC cells and glioma cells, we found that Adenosine Triphate-Sensitive Potassium
channel opener, inhibits muscarinic acetylcholine receptor-mediated activation of Extracellular
Signal-Regulated Kinases(ERKS) and a, adrenoreceptor agonist regulates protein kinase C-induced heat
shock protein 27 phosphorylation in C6 glioma. We also examined to elucidate some of mechanisms of
interleukin-1p-induced GDNF release and involvement of Rho-kinase in tumor necrosis
factor-a-induced interleukin-6 release from glioma cells.

In addition to neuronal effects, the results studied have suggested that Na'-K*ATPase and ion
transporter affect spinal pain transmission via activation of intracellular signaling molecules of glial
cells.
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