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Impairment of sensory neurogenic vasodilatation in the dura mater of adriamycin-treated rats

Introduction: Adriamycin is a potent chemotherapeutic drug, that has a significant neurotoxic effect on primary sensory neurons. The aim of this study was to examine the effects of adriamycin treatment on the vasomotor function of chemosensitive afferent nerves in the rat dura mater. Therefore, we studied meningeal neurogenic vascular reactions elicited by the activation of capsaicin/transient receptor vanilloid 1 (TRPV1) receptors in control and adriamycin-treated animals in an established rat model of meningeal blood flow regulation.
Methods: Rats were treated with a cumulative dose of 15 mg/kg adriamycin or its vehicle. In the in vivo open cranial window preparation effects of repeated topical applications of capsaicin (10-7 M) and calcitonin gene-related peptide (CGRP, 10-5 M) were measured. In in vitro dura mater preparation the capsaicin- (10-7 M) induced CGRP release was measured with ELISA.
Results: In control rats both capsaicin and CGRP elicited significant vasodilatory responses that was reproducible. In adriamycin-treated animals the vasodilatory effect of capsaicin was significantly reduced and a decline in the vasodilator effect of capsaicin could be observed after repeated capsaicin administrations. In adriamycin-treated animals the CGRP-induced vasodilatation was also impaired. In the in vitro dura mater preparation the amounts of CGRP released by repeated applications of capsaicin were reduced by adriamycin treatment.
Conclusion: The findings indicate impairments of the functions of both chemosensitive afferent nerves and vascular smooth muscle which may contribute to decreased vascular reactivity and organ damage after adriamycin treatment.
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