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ABSTRACT

An unbiased estimate of the membrane thickness distribution function is given
for membranes which are modelled as planar sheets having random thicknesses
when they are sampled by isotropic uniform random (IUR) plane sections. The
estimate has a simple expression in terms of the intercept measurements. It
simplifies the formula given in Mecke (1989).
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INTRODUCTION

The thickness of the air—b1ood barrier in the lung is related to the lung's
function (Weibel and Knight, 1984). The thickness of glomerular basement
membrane is affected by diabetes and its treatment (Gundersen and flsterby,
1973). If a micrograph is prepared of a plane section through membrane
tissue, measurements made on it of membrane thickness show an apparent
thickness rather than the true three—dimensional thickness (Gundersen et al.,
1978). Cruz-Orive (1979) models the membranes as isotropic uniform random
(IUR) planar sheets. That is to say, the membranes have parallel planar
surfaces and a central plane which is IUR relative to the section. In Mecke
(1989) membranes are modelled as planar sheets having random thicknesses from
a distribution G(t) = P(T S t). These are sampled by IUR plane sections, and
the intercepts with the membranes appear as strips in the sampling planes.
The widths of the strips can be measured, and represented by random variables
from a distribution 17(8) = P(L s I2). Mecke found an unbiased estimator of the
form u(1/L,1/t) for G(t).
In this note Mecke’s solution is expressed more simply. The result is given
in the following inversion formula.

INVERSION FORMULA

If the intercept strip has width L, where L has a probability density
f(£) = (d/dZ)F(€), then

0(1) = lih f(£)d£ = Eh , <1)

where E is the symbol for expectation and








