DEVELOPMENTAL STAGE AND GENDER INFLUENCE THE VULNERABILITY OF THE NEURONAL CYTOSKELETON TO ARA-C

C. Koros1, D. Karandrea1, D. Anastasopoulos2, E. Kitraki 1

1Lab of Histology and Embryology , Medical School University of Athens

2Lab of Physiology, Nursing School University of Athens, Greece

Cytosine arabinoside (AraC) an anticancer drug commonly used in leukemia treatment, has an impact on cerebellar function. In this study, AraC was administered to adult male Wistar rats in a scheme corresponding to a high therapeutic dose (i.p. 400mg/kg bw for 5 days) and its impact on the levels of cytoskeleton-related proteins was detected in the cerebellum by immunohistochemistry and western blotting. A significant reduction in the neurofilament (NF) immunopositive axons was observed in the molecular layer of the cerebellum. Western blotting revealed alterations in the proportion of the three NF isotypes (NF-H, NF-M, NF-L) and a significant decrease in NF-H of AraC-treated animals, compared to the controls. Moreover, calbindin D, glyceraldehyde 3-phosphate dehydrogenase (GAPDH) and heat shock protein 70 were significantly increased in the same area following AraC treatment, suggesting the existence of an intracellular cascade of events mediating cytoskeleton degradation and neuronal damage. 
When AraC was administered to neonatal animals of both sexes (i.p. 200mg/kg bw for 3 days, during postnatal days 14-16 / the dose was adjusted for the blood brain barrier penetration at this age), a reduced vulnerability of cerebellar neurons was observed and the pattern of AraC–induced changes varied significantly between the sexes. More specifically, the ratio of the NF-H isoform the total NF content was also decreased in neonatal AraC - treated male rats vs. controls, though to a lesser extent than in adults. Interestingly, AraC-treated neonatal females exhibited an increase in all three NF isoforms . AraC-treated neonatal animals of both sexes demonstrated an altered glia response [reduced levels of Glial fibrilar acidic protein (GFAP)], as compared to the controls.
The above data suggest that the vulnerability of neurofilaments in the rat cerebellum to neurotoxic drugs depends on the developmental state and the gender of the animal.

