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Investigation of a new neurological mutant rat
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Abstract. A new neurological rat has been found in the Wister strain of rats. The mutation is inherited as an
autosomal recessive traits and is manifest clinically by wobble gait and tremor after 9 weeks of age. In this
study histopathological examinations were performed in order to investigation a change in the number of
Purkinje cells and general histological change with H-E staining, distribution of astrocyte with
immunohistochemical staining and the presence of the degeneration of Purkinje cell with Fluoro-Jade B
reaction in the cerebellum and related nuclei at 5,7,9,13 and 48 weeks of age. The loss of Purkinje cells was
recognized in lobules I-IX from 9 weeks of age. Thinnings of molecular layer and granular layer were found in
mutant rat at 48 weeks of age. In mutant rat at 9, 13 and 17 weeks of age, reactive strocytes with intense
immunoreactivity against anti-GFAP antibosy were distributed in molecular layer (Bergmann’s glial cell) and
cerebellar medulla. Fluoro-Jade B positive reactions were found in dendrites of Purkinje cells at 5 weeks of
age. At 9, 13,17 weeks of age, cell bodies, dendrites of purkinje cells, Bergmann’s glial cells and astrocytes of
cerebellar medulla.

In present study, histopathological examination revealed degeneration in this mutant occurred first at
dendrite of Purkinje cell, and then extended gradually from dendrite to the cell body of Purkinje cell. Though it
is known lobules I-IX found degeneration and loss of Purkinje cells in mutant rat were associated with
spinocerebellar tract and pontocerebellar tract, no histopahological change were recognized in these tracts.
Unique features of this mutant rat are 1) degeneration is confined to cerebellum, 2) No histopahological change
is found in lobule X, 3) Except for the cerebellum, There is no abnormality in blood examination and fertility.
Further study, for instance electromicroscopic syudy in dendrites at early stage after birth or investigation of
mutant rat after 48 weeks of age will revealed mechanism for degeneration and histopahological features in
detais.
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Fig.1 Light microscopic analysis of the cerebellar cortex at 48 weeks of age in normai rats (a,c)
and mutant rats (c,d). Hematoxylin and eosin staining (a,b) and (c,d) immunohistochemical
staining with anti-GFAP antibody. The scale bars represent 50 um.
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Fig.2 Fluoro-Jade B reactions of the cerebellar at 5 weeks of age (a), 7 weeks of age (b) and
17 weeks of age (c) in mutant rats. The scale bars represent 50 xm (a,b) and 100 xm (c).
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