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Examination of Ca2+ binding protein expression in the inner ear of wild type and PACAP-deficient mice after kanamycin treatment

Introduction: Pituitary adenylate cyclase activating polypeptide (PACAP) is a multifunctional neuropeptide with well known neuroprotective and neurotrophic effects. Recently, we have shown that PACAP protects cochlear cells against oxidative stress-induced apoptosis in vitro, but there are no data about its effects in different ototoxic insults such as aminoglycoside-induced toxicity.
Methods: In this study we examined the effect of a single dose of ototoxic kanamycin treatment (1g/kg) on Ca2+ binding protein expression in hair cells of wild type and PACAP-deficient mice. We treated 5-day-old mice with kanamycin subcutaneously and 2 days later we examined the Ca2+ binding protein (parvalbumin, calretinin) expression of the hair cells with immunohistochemistry. Control animals received physiological saline.
Results: We found that the inner and outer hair cells of control PACAP-deficient mice showed more pronounced parvalbumin and calretinin immunopositivity compared to control wild-type mice. Kanamycin induced a significant elevation in Ca2+ binding protein expression in hair cells of wild-type mice, but the baseline higher expression in PACAP-deficient mice did not change significantly after the treatment.
Conclusion: Elevated endolymphatic Ca2+ is deleterious for the cochlear function, against which the high concentration of Ca2+ buffers in hair cells may protect. Meanwhile, the increased immunoreactivity of Ca2+ binding proteins in the absence of PACAP provide evidence for the important protective role of PACAP in hair cells against pathological conditions. Further investigations are necessary to examine the exact role of endogenous PACAP in ototoxic insults, therefore, in the future we plan to complete our experiments with PACAP-heterozygous animals providing alterations compared to wild type and PACAP-deficient animals.
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