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Abstract (300-word limit)
Cerebellar neurons are generated in the germinative neuroepithelia which then undergoes further proliferation and migration processes. Purkinje cells are among the first neurons to be generated, these cells are vulnerable to noxious effects of drug exposure during prenatal development. Tramadol is a synthetic analogue of opioids, which can inhibit the growth and neural development of the neural cells. This study aims to evaluate the effect of prenatal exposure to tramadol on cerebellar Purkinje cells development in newborn mice using histological and immunohistochemical studies.
Methodology and Theoretical Orientation:
Sixty pregnant mice were divided into four groups: one Control group received distilled water (D.W) daily intra peritoneally, and three Study groups (A, B, and C), which received intraperitoneal injection of tramadol daily in three variable doses (40, 60, and 80 mg/kg), respectively. Cerebellar cortices of day one newborn mice were prepared for paraffin sections, and stained with H & E, cresyl violet stain, and immunohistochemical stain for APP (rabbit polyclonal antibodies) that were assessed by Aperio ImageScope analysis software v.9 using the positive pixel count algorithm.
Findings:
There were evident histological changes seen in the cerebellar cortex including cortical atrophy with changes in the configuration of folia and sulci, widening of 4th ventricle, and reduction in its choroid plexus component. In addition, there was noticeable cortical hemorrhage, apoptosis in cerebellar cortex nuclei, and agenesis of Purkinje cells layer. 
APP protein expression showed significant increase in cerebellar cortex between control and test groups (p≤0.05), in a dose dependent manner to the extension of histological changes.
Conclusion and Significance:
These findings indicate that tramadol possessed neurodegenerative effects on the cerebellar development, specifically Purkinje cells agenesis, associated with a proportional rise in the levels of the APP which may reflect its neuroprotective effects.
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Figure (1) Control group cerebellum, showed the trilaminar cortex, A Molecular layer, B. Purkinje cells, C. Granular layer. Cresyl Violet stain (40X)
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Figure (2): Test group with prenatal tramadol exposure shoed agenesis of Purkinje cells layer in cerebellar cortex (arrow) Cresyl violet stain (40X).
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