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Role of the Transient Receptor Potential Ankyrin 1 (TRPA1) ion channel in nociceptive processes 
Transient Receptor Potential Ankyrin 1 (TRPA1) is a non-selective cation channel expressed mainly on capsaicin-sensitive sensory nerve endings. Besides cold temperature, various pain producing agents can activate the receptor such as mustard oil (allylisothiocyanate: AITC), hidrogen sulphide (H2S) or formaldehyde. The roles of TRPA1 in cold sensation, as well as neuropathic pain is contradictory, it seems to depend on the activation mechanisms and body regions. Therefore, the aims of the present study was to investigate the involvement of TRPA1 in AITC-induced acute nocifensive behaviours, as well as cold sensation and cold-allodynia in a traumatic mononeuropathy mouse models. Experiments were performed with male TRPA1 gene-deficient mice (TRPA1-/-) in comparison with their TRPA1+/+ wildtypes. The acute nociceptive effect of AITC was detected by the tail and paw withdrawal latencies after immersing the tail or the paw into 1% solution (in 30% DMSO) of this potent TRPA1 agonist. Cold sensitivity of the same regions was measured by flick latency in response to 0°C water. Traumatic mononeuropathy was induced by tight ligation of 1/3 of the sciatic nerve. Cold allodynia was determined by the latency decrease of the nocifensive behaviours in icy water, mechanical hyperalgesia (drop of the mechanonociceptive thresholds) was measured by dynamic plantar aesthesiometry. The AITC-induced tail and paw flick latencies were significantly longer in TRPA1-/- mice compared to the wildtypes. Meanwhile, cold-evoked withdrawal latency was significantly increased in case of TRPA1 deficiency on the tail, but not on the paw. Seven days after sciatic nerve ligation a 40-50% mechanical hyperalgesia developed in both groups. In contrast, 60% cold allodynia observed in the TRPA1+/+ group was significantly decreased in TRPA1-/- mice. It is concluded, that the nocifensive actions of AITC is exclusively TRPA1-related, but it is involved in cold sensation only on the tail. TRPA1 activation plays a role in neuropathic cold allodynia mediated by peripheral mechanisms, but not in mechanical hyperalgesia due to central sensitization. Supported by SROP-4.2.1.B-10/2/KONV-2010-0002, SROP-4.2.2.A-11/1/KONV-2012-0024, SROP-4.2.2.B-10/1/2010-0029; OTKA NK-78059
