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Methylglyoxal modification of Nav1.8 facilitates nociceptive
neuron firing and causes hyperalgesia in diabetic
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Abstract

This study establishes a mechanism for metabolic hyperalgesia based on the glycolytic
metabolite methylglyoxal. We found that concentrations of plasma methylglyoxal above
600 nM discriminate between diabetes-affected individuals with pain and those without
pain. Methylglyoxal depolarizes sensory neurons and induces post-translational
modifications of the voltage-gated sodium channel Na(v)1.8, which are associated with
increased electrical excitability and facilitated firing of nociceptive neurons, whereas it
promotes the slow inactivation of Na(v)1.7. In mice, treatment with methylglyoxal reduces
nerve conduction velocity, facilitates neurosecretion of calcitonin gene-related peptide,
increases cyclooxygenase-2 (COX-2) expression and evokes thermal and mechanical
hyperalgesia. This hyperalgesia is reflected by increased blood flow in brain regions that
are involved in pain processing. We also found similar changes in streptozotocin-induced
and genetic mouse models of diabetes but not in Na(v)1.8 knockout (Scn10(-/-)) mice.
Several strategies that include a methylglyoxal scavenger are effective in reducing
methylglyoxal- and diabetes-induced hyperalgesia. This previously undescribed concept
of metabolically driven hyperalgesia provides a new basis for the design of therapeutic
interventions for painful diabetic neuropathy.
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Diabetes: Methylglyoxal mediates hyperalgesia in patients with painful diabetic neuropathy.
[Nat Rev Neurol. 2012]

lon channels: Metabolite targets sodium channels in diabetic pain. [Nat Rev Neurosci. 2012]
PS: pain and sodium channels. [Clin Genet. 2012]

https://www.ncbi.nlm.nih.gov/pubmed/22581285 01-02-2018



Methylglyoxal modification of Nav1.8 facilitates nociceptive neuron firing and causes ... Side 2 af 2

PMID: 22581285 DOI: 10.1038/nm.2750
[Indexed for MEDLINE]

Publication types, MeSH terms, Substances, Grant support

LinkOut - more resources

PubMed Commons PubMed Commons home

0 comments

How to join PubMed Commons

https://www.ncbi.nlm.nih.gov/pubmed/22581285 01-02-2018



