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Abstract: To elucidate the effect of cellular phone electromagnetic wave (EMW) exposure on the developing cerebellar cortex
of neonatal Sprague-Dawley rats, animals were exposed to cellular phone electromagnetic waves for 1 hr per day for 3 weeks.
At the end of the experimental period, animals were sacrificed by cardiac perfusion, after which histological samples were
prepared and observed microscopically. In the EMW exposure group, external granule cells were remained partially in the
external granular layer without migrating into the internal granular layer. In addition, dark stained shrunken Purkinje cells with
pyknotic nuclei increased and the outline of cells became irregular and showed degenerative signs, such as mitochondrial
swelling and disrupted cristae. Moreover, the cisternae of rough endoplasmic reticula and Golgi complex were severely
swollen. Bergmann glial cells adjacent to the dark stained Purkinje cells were swollen and cytoplasmic organelles were scant.
Dark stained shrunken granule cells were also observed and the outline of cells was irregular. The results of the present study
suggest that cellular phone EMW exposure to neonatal Sprague-Dawley rats leads to a partial delay of early migration of
cerebellar cortical cells and degenerative changes in Purkinje cells, Bergmann glial cells and granule cells.
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Fig 1. Light micrograph of control group. A. Cerebellar cortex is composed of 3 distinct layers. M: molecular layer, P: Purkinje cell layer,
G: granule cell layer. cresyl violet stain. bar =100 . B. Higher magnification of cerebellar cortex. Normal morphology of Purkinje
cells and granule cells are shown. cresyl violet stain. bar=20 wm. C. Semithin section and toluidine blue stain. bar=10 un.
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Fig. 2. Light micrograph of EMF exposure group. A. External granular layer (EG) is prominent beneath the pia mater. cresyl violet stain.
bar=100 un. B. Purkinje cells (P) are reduced and hard to see a distinct layer. cresyl violet stain. bar =20 un. C. Dark stained
Purkinje cells (P) are prominent. Semithin section and toluidine blue stain. bar=10 un
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Fig. 3. Electron micrograph of control group. A. Normal morphology is shown in the Purkinje cell (P) and Bergman glial cells (BG). bar =20
um. B. Purkinje cell cytoplasm shows aboundant cytoplasmic organelles including RER, Golgi complex (Go), and mitochondria (M).
bar=5 . C. Normal morphology of Purkinje cell (P) and Bergmann glial cell (BG) is shown. bar = 10 ym. D. Normal morphology

of granule cells is shown. bar=20 un.
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Fig. 4. Electron micrograph of EMF exposure group. A. 3 dark stained Purkinje cells (P) are shown. bar=20 ym. B. Dark stained Purkinje
cell (P) is slightly shrunken and shows irregular shape of cell boundary. Bergmann glial cell process contacts with Purkinje cell
process (Pr) and contains lamellar body (arrow). bar="5 . C. Higher magnification of Purkinje cell. Swelled mitochondria (M)
shows disrupted cristae and dilated RER and Golgi cisternae (Go) are prominent. bar=2 un. D. Dark stained shrunken Purkinje
cell shows a long dendrite (D). bar =20 um. E. Dark stained shrunken Purkinje cell (P) is surrounded by glial processes. Bergmann
glial cell (BG) shows hydropic degeneration (asterisks) and is severely swelled. Dendritic spine of Purkinje cell is shown and it
contains lamellar body (arrow). bar=10 . F. Dark stained granule cells show degenerative signs. bar=20 um.
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