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EXAMPLE
Peculiarities of Parkinson’s disease and L-DOPA therapy. Studies in an animal model of Parkinson’s disease

Richard M. Kostrzewa1, Przemysław Nowak2, Ryszard Brus2, Rose Anna Kostrzewa1, John P. Kostrzewa1

1Department of Pharmacology, Quillen College of Medicine, East Tennessee State University, Johnson City, TN 37614, USA; 2Department of Pharmacology, Medical University of Silesia, 
PL 41-808 Zabrze, Poland

Parkinson’s disease, a neurodegenerative disorder characterized by age-related spontaneous destruction of pars compacta dopamine-containing neurons in substantia nigra, is best treated with L-dihydroxyphenylalanine (L-DOPA). In a series of studies in rats, > 97% dopamine (DA)-denervation was produced in basal ganglia (striatum), subsequent to bilateral destruction of nigrostriatal tracts after intracerebroventricular neonatal treatment with the neurotoxin 6-hydroxydopamine. In this Parkinsonian model, we found that adulthood treatment with L-DOPA produced elevations in 3,4-dihydroxyphenylacetic acid (DOPAC) in striatal in vivo microdialysates, even at a dose too low to produce DOPAC change in intact rats. Neither tissue- nor microdialysate-levels of hydroxyl radical are elevated by L-DOPA [Kostrzewa et al., Amino Acids, 2000]. Stereotypies induced by L-DOPA treatment appear to be related to supersensitivity of DA D2 receptors, resulting from a priming process, produced by repeated agonist treatments. Moreover, both the L-DOPA effect and the D2 receptor supersensitivity appear to be dependent on serotonin (5-HT) neurons and associated supersensitized 5-HT receptors. The series of studies indicate that L-DOPA does not pose a risk for accelerating the progression of Parkinson’s disease; and the effects of L-DOPA may be potentiated by drugs acting on 5-HT neurochemical systems.
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