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The important role of endothelium in the development of lesions of the vascular wall in
cholesteroloses of varied etiology has now been established. The modern concept of choles~
teroloses is based on ideas regarding cholesterolaccumulation in cell membranes, leading to signi-
ficant changes in the dynamic characteristics of these membranes [1]. The study of the quantity
and the stereotopography of cholesterol in the membrane cells accordingly assumes particular
urgency, for it can make an important contribution to the elucidation of the mechanisms of
atherosclerosis and may enable methods of early diagnosis of this disease at the cellular
level to be developed. The possibility of determining the cholesterol content in the plasma
membrane of a single cell by scanning electron microscopy (SEM), and with the aid of an x-ray
microanalyzer and a specially synthesized substance whose molecule comsists of the ligand
digitonin, of a polymer carrier polyvinylpyrrolidone, and silver as the "signal" element [2],
was discovered previously. Methods of identifying and determining the topography of com—
ponents of the cell surface for SEM with the aid of discrete carriers are currently being
intensively developed [4~7]. In the present investigation this approach was used in order
to mark the sites of localization of cholesterol in endotheliocyte membranes with the aid of
latex particles visible in the SEM.

EXPERIMENTAL METHOD

Experiments were carried out on rabbits weighing 3.5-4 kg. After perfusion fixation with
2.5% glutaraldehyde solution for 10-15 min the thoracic part of the aorta was excised from the
animals and placed in a fresh portion of the same fixative for 12 h at 4°C. The preparation
was then washed to remove the fixative in 0.1 M phosphate buffer and placed in 0.1 M glycine
solution for 30 min. After removal of the glycine fragments of the aorta were placed in a
suspension of latex particles, containing digitonin molecules on their surface, for 1-4 h at
room temperature with constant agitation. As the control of the specificity of binding, some
fragments of the aorta, before incubation in the suspension of latex particles, were placed
in 0.4% digitonin solution for 24 h. The material was postfixed in 1% 0s0O, solution in phos-
phate buffer for 1 h. The preparations were dehydrated in alcohols of increasing concentra-
tion, dried at the critical point with CO, in an HCP~2 apparatus, mounted on the specimen
holders, sprayed with gold in the EIKO IB~3 apparatus, and examined in the S-570 scanning
electron microscope.

EXPERIMENTAL RESULTS

On electron-microscopic analysis of the preparations, nonadherent latex particles were
found (Fig. la) after exposure of the aorta for 1-4 h with latex on the surface of the endo-
theliocyte plasmalemma, The cell surface, incidentally, was covered unevenly with latex par-
ticles. Some regions of the plasmalemma had a high density of particles, whereas others were
completely free from them. Several particles located very close to each other often formed a
straight or slightly curved line. In the region of contact between two adjacent endothelio-
cytes, latex particles were localized along the edge of the marginal region of the zomne of
the endothelial cell around the junction.
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Fig. 1. Stereotopography of digitonin-binding sites of endotheliocyte plasma mem-
brane of rabbit aorta (a) and surface of endothelium of aorta in a control prepara-
tion (b). EC) Endothelial cells; LP) latex particles; M) marginal region of con-
tact zone of endothelial cell.

A study of the control preparations showed that, after preliminary treatment of the endo-
thelial cells with digitonin solution, latex particles do not react with the surface of endo-
theliocytes (Fig. 1b).

The results are thus evidence that the latex particles used bind specifically with the
cholesterol of the endothelial cell plasmalemma of the rabbit aorta, This suggests that the
particles used are specific markers for cholesterol. The varied density of distribution of
the marker over the surface of the cell membrane probably reflects the presence of hetero-
geneities in the arrangement of certain components of the endotheliocyte plasmalemma. Regions
of the plasmalemma free from marker particles are perhaps characterized by a higher content of
protein components in the membrane [3].
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