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Neuroprotective Effect of endogenous PACAP in a mouse model of Parkinson’s disease

Introduction: Pituitary adenylate cyclase activating polypeptide (PACAP) is a multifunctional neuropeptide, highly abundant in the central and peripheral nervous system. Numerous experiments have shown that PACAP has neurotrophic and neuroprotective effects both in vivo and in vitro studies. We have previously demonstrated that exogenous PACAP ameliorates the behavioral impairments and enhances dopaminergic cell survival after unilateral 6-hydoxydomanine(6-OHDA)-induced lesion of substantia nigra, a rat model of Parkinson’s disease. Also we have proven earlier that PACAP deficient mice have higher vulnerability in a number of pathological conditions. The aim of the present study was to examine the effect of endogenous PACAP in a mouse model of Parkinson’s disease.
Methods: Wild type and PACAP-deficient mice were treated with unilateral injections of 6-OHDA (5 µg/ 1 µl) into the substantia nigra, contol animals received 1 µl physiological saline. Behavioral experiments were done preinjury, 1 and 14 days after the operation evaluating hypokinetic and asyimmetrical symptoms of the animals. Tyrosine-hydoxylase immunohistolochemistry was performed after the behavioral testing to label dopaminergic cells of the substantia nigra.
Results: We observed that PACAP-deficient mice showed more severe hypokinetic symptoms and asymmetrical turning behavior 1 day after the injury compared to wild type and control animals. We found 34% of dopaminergic cell loss in the substantia nigra in wild type animals, while in PACAP-deficient mice the cell loss was significantly higher.
Conclusion: Our experiments provided evidence for the protective effect of endogenous PACAP, because PACAP-deficient mice showed more severe acute neurological sings and dopaminergic cell loss after 6-OHDA lesion of the substantia nigra compared to wild-type animals.
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