Analgesia via lipid raft disruption by cyclodextrin derivatives
Andrea Nehr-Majoros1,2,3, Maja Payrits1,2,3, Rita Börzsei1,2,3, Csaba Hetényi1,2,3, Balázs Z. Zsidó1,2,3, Zsuzsanna Helyes1,2,3,4, Éva Szőke1,2,3,4. Dept Pharm, Faculty of Medicine, Univ of Pécs1, Nat Lab for Drug Res and Dev2, Centre for Neurosci Univ of Pécs3, Chronic Pain Res Group, Hungarian Research Network4, Pécs, Baranya, Hungary

Introduction. Transient Receptor Potential Ankyrin 1 (TRPA1) and Vanilloid 1 (TRPV1) are nonselective cation channels expressed on nociceptive sensory nerve terminals and primary sensory neurons, located in the lipid rafts of the membare. Their involvement in pain integration and inflammation is well described. We proved that cyclodextrin (CD) derivatives can deplete cholesterol from membrane and reduce receptor activation in vitro. 
Aims Our aim was to investigate the effect of these lipid-protein interactions on TRPA1 and TRPV1 activation by in silico and to identify CD derivatives as analgesic with novel mechanisms of action. 

Methods. We compared three different CD derivatives: RAMEB (3 mM), HPBCD (10 mM) and SBECD (10 mM). Analgesic effect of the compounds was evaluated in acute somatic chemonociception test induced by intraplantar injection of formalin (2.5 %, 10 μL) to the hind paw of mice. Nocifensive behavior was measured. Resiniferatoxin (RTX, 0.1 ug/mL, 10 uL, i.pl.)-induced acute thermal allodynia and mechanical hyperalgesia were measured by increasing temperature hot plate and dynamic plantar aesthesiometer, respectively. We examined the mechanism of action of RAMEB on TRPV1 by in silico modeling.
Results. CD pretreatment significantly reduced the duration of nocifensive behavior during the second phase of formalin-induced acute inflammatory pain, as well as RTX-induced mechanical hyperalgesia 30 and 90 minutes following RTX administration, however, thermal allodynia was not affected by CV pretreatment. We provided in silico evidence for mechanism of action of CDs.
Discussion. Based on our findings we conclude that the investigated CD derivatives are promising agents for exerting peripheral analgesia via a novel mechanism. Targeting the lipid rafts by cholesterol depletion might open future perspectives for the therapy of chronic inflammatory, neuropathic or cancer pain, acting at the periphery. 
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