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ABSTRACT

The neurons in the human neocortex are organized in layers which are distinguished on
the basis of variations in cell density, size, shape, and orientation. The human neocortex
is conventionally divided into six layers. Both the number of neurons and the thickness
of the different layers vary a great deal, and are also a function of which region they
belong to. In order to estimate the total neuron population in each layer we have applied
two different sampling designs in which we have tried to overcome the problems
involved in such an estimate. In one design, a "uniform" sample of neocortex is initially
taken, the other, the "arbitrary" design, is close to commonly designs for studying the
cortical layering. Neither method will provide an unbiased result but an approximation
to the true total neuron number in each layer. The conclusion is that both methods have
the same efficiency, and that the "uniform" method therefore is preferred in most cases,
since the sampling can be performed without further handling of the brain.
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INTRODUCTION

The neuron counting method developed some years ago for human neocortex provides
an estimate of the total neuron number in a well-defined region (Pakkenberg et al. 1989,
Braendgaard et al. 1990), not an estimate of the total neuron number in the different
neocortical layers. In some brain diseases such as Alzheimer, Down Syndrome, and
schizophrenia localized patho-anatomical changes in specific regions have been reported
in specific cortex layers (Hyman 1992, Cabalka et al. 1993, Benes and Bird 1987).
The methodologically fundamental problem is that neocortex in mammals is very
complex and highly curved. In a uniform sample not all layers are visible in all sampled
tissue blocks. Moreover, because of the curvature, the layers are not necessarily
represented according to their true volume in each tissue block. Two different designs
were applied to estimate the total number of neurons in the six different neocortical
layers in an illustrative sample of three human brains. ‘












