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Role of the Transient Receptor Potential Vanilloid 1 (TRPV1) and Ankyrin 1 (TRPA1) ion channels in inflammatory pain models of the mouse

Introduction: The TRPV1 and TRPA1 cation channels are expressed on primary sensory neurones. TRPV1 is stimulated by capsaicin, lipoxygenase products, protons, noxius heat (>43°C) and TRPA1 by mustard oil (allylisothiocyanate: AITC), cinnamaldehyde, H2S and cold temperature (<18 °C). Several data suggest their involvement in nociceptive processes, but they are contradictory. Therefore, we investigated mechano- and thermosensation, as well as AITC-induced acute inflammatory hyperalgesia and nocifensive behaviour using gene-deficient mice (TRPV1-/-, TRPA1-/-).
Methods: The noxious heat threshold was determined with the increasing-temperature hot plate (ITHP) on the hindpaw and with the increasing-temperature water bath (ITWB) on the tail. The mechanonociceptive threshold of the paw was determined by dynamic plantar aesthesiometery. Acute inflammatory heat and mechanical hyperalgesia, as well as nocifensive behaviour was evoked by immersing one paw or the tail into 1% AITC.
Results: In agreement with the literature, there was no difference between either the thermonociceptive or the mechanonociceptive thresholds of the paw of TRPV1-/- and TRPA1-/- mice compared to their wildtype counterparts. In contrast, on the tail significantly higher thermonociceptive threshold was detected in TRPV1-/-, but not in TRPA1-/- mice. AITC-evoked thermal and mechanical hyperalgesia were significantly diminished in TRPV1-/-, but not in TRPA1-/- mice. Meanwhile, AITC–induced tail withdrawal latency was significantly longer in both gene-deleted groups than in the wildtypes.
Conclusions: ITHP and ITWB are highly sensitive, reliable and well-reproducible techniques for measuring noxious heat thresholds of the paw and the tail. It is particularly important to investigate both paw and tail simultaneously, since we revealed differences between TRPV1 functions in thermosensation in these regions. Although AITC is a TRPA1 agonist in several systems, in our pain models TRPA1 was only involved in its nociceptive, but not in the hyperalgesic actions. Interesingly, TRPV1 is essential for both nociceptive and hyperalgesic effects of AITC.
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