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ABSTRACT

This study shows how to quantify capillary networks using older and recently developed
stereological methods: 1) The surface area of capillaries may either be derived from vertical
sections using cycloid grids or from isotropic, uniform random sections or estimated on sections
with arbitrary orientation if the capillary network is isotropic. 2) The length of capillaries may
either be estimated using isotropic, rnriform random sections or using sections with arbitrary
orientation if the capillary network is isotropic. 3) Diameter of capillaries may be calculated from
length and surface area if the capillaries are much longer than their diameter. 4) The 0-
dimensional number of capillaries may be estimated with normal "disectors" by using a
topological definition of a capillary unit. I
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INTRODUCTION

Capillaries in organisms constitute a very dynamic and important system of tubes providing a
large surface area for exchange ofgases and solutes in tissues. The tubular structure of capillaries
is ideal for eflicient transportation and distribution of fluids tlnoughout tissues. This structure and
function of capillaries also determines their overall topology: capillaries are all connected and
form a complicated network.
This report aims at showing methods by which to obtain reliable quantitative information on the
structure of capillary networks using stereological methods. Glomerular capillaries were chosen
as an example for this report because they constitute a well-defined and complicated capillary
network that reacts quickly to difi“erent environmental conditions, e.g., diabetes.

MATERIALS AND lV[ETHODS

Animals
Five-week old normal rats and streptozotocin-induced diabetic rats treated with ~ 1 IU of long-
acting, heat-treated Ultralente insulin (Novo-Nordisk, Bagsvaard, Denmark) were observed for
50 days. Rats were given i.p. pentobarbital (50 mg/kg) and the right kidneys were perfusion-fixed
retrogradely through the aorta for 5 min with a phosphate-buflered solution containing 1%








