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ABSTRACT

This study describes how two recently developed design based stereological methods can be
used to obtain estimates of the number and size of Purkinje cells and granule cells in rat
cerebellum: The optical fractionator has been used to count the cells and the vertical rotator
has been used to make estimates of the volumes of the Purkinje cells. Both techniques were
highly eflicient in that the coefiicients of error (CEs) of the individual estimates of the total
numbers of Purkinje cells and granule cells were about 10 % when 100 cells of each type
were counted in each rat and the CEs of the individual estimates of mean cellular volumes
were 3-4 % when ~ 100 Purkinje cells were analysed with the rotator.
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INTRODUCTION

Although the cerebellar cortex is a highly regular, laminate neural structure, the density of
the constituent cells vary greatly within the folia (Airnstrong, 1970) and the notable amounts
of neuroglia perikarya located in the Purkinje cell layer, which are especially prone to
swelling, compromise interpretations of quantitative structural changes observed in two-
dimensional sections. The new stereological tools described here make it possible to obtain
precise unbiased quantitative information about cerebellar cells that can be used to evaluate
experimental and pathological conditions. Through the use of the optical fractionator neurons
are sampled Lmiformly with a three-dimensional probe, the disector. In addition to permitting
estimates of total number unbiased estimates of the size of the sampled neurons can be made
with the vertical rotator technique. In a study to be published (Larsen er al., 1993), cerebellar
neurons of acrylamide intoxicated rats were quantified with the methods described here.

MATERIALS AND METHODS

In 12 rats that had been exposed to aciylamide and 9 controls (Larsen er al, 1993, to be
published) the total numbers of Purkinje cells and granule cells were estimated with the












