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    Abstract

        Topical capsaicin is believed to alleviate pain by desensitizing the  vanilloid receptor 1 (VR1) at the peripheral nerve endings. Here, we report  that an up-regulation of VR1 expression on myelinated fibers contributes to  the antihyperalgesic effect of capsaicin cream in streptozotocin (STZ)-induced  diabetic neuropathic pain. Intravenous injection of STZ (200 mg/kg) in mice  caused rapid onset of diabetes within 24 h. Thermal and mechanical  hyperalgesia developed by 3 days after STZ injection and persisted at all time  points tested until 28 days. There was also hyperalgesic response to  intraplantar (i.pl.) prostaglandin I2 (PGI2)  agonist-induced nociception in such mice. Application of capsaicin cream dose  dependently reversed the thermal, mechanical, and PGI2  agonist-induced hyperalgesia observed in the diabetic mice. The i.pl.  injection of capsaicin solution (0.4 μg/20 μl) produced nociceptive  biting-licking responses in control mice, and these responses were  significantly increased in STZ-induced diabetic mice. After neonatal  capsaicin-treatment, which destroys most unmyelinated C-fibers, the i.pl.  capsaicin-induced biting-licking responses were almost abolished. However, in  neonatal capsaicin-treated diabetic mice, the i.pl. capsaicin-induced  biting-licking responses reappeared. The i.pl. capsaicin-induced  biting-licking responses were blocked by the competitive VR1 antagonist  capsazepine. All these results suggest an increase in capsaicin receptor on  myelinated fibers due to diabetes. Finally, we confirmed the up-regulation of  VR1 expression on myelinated primary afferent neurons of diabetic mice by  immunohistochemistry. Together, our results suggest that increased expression  of VR1 on myelinated fibers might contribute to the antihyperalgesic effect of  topical capsaicin in diabetic neuropathic pain.
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