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Fig.1. Scanning electron photomicrographs (SEM) of corrosion casts of the spinal cord demonstrate its microvasculature. A. A
large number of ovoid impressions (arrows) are seen on the surface of the arterial cast. B. Round impressions are seen on the

venous cast (arrows).
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Fig.2. Scanning electron photomicrographs of the spinal cord illustrating type 1 vasoactivity of its microvasculature. A. The
arterioles show repeating segments of constriction (arrows) and dilation. B. Similar findings are observed in the capillaries

(arrows).
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Fig.3. Scanning electron photomicrographs of the spinal
cord microvasculature demonstrate type @ vasoactivity.
A. A circular indentation surrounds the origin of a smaller
branch of the main trunk (arrow). B. This type of
vasoactivity observed most commonly at the level of the
arterioles and at the origin of capillaries (arrow). C.
Capillaries are involved less frequently however. Capillary
vasoconstriction is less prominent than arteriole vasoconst-
riction (arrow).

Fig. 4. Immunohistochemical staining for a-actin of the spinal cord. A. Exposure to anti-z-actin antibody reveals deep staining
of the vessel wall at the arteriole level. The staining is particularly prominent at sites of vessel branching (arrows) (bar, 100
#m). B. Similar findings are seen at the origin of capillaries (arrows) (bar, 50 um). C. In the capillary itself, staining was faint,
and there was little difference in staining intensity between branch sites and other sites. Only the deep staining at the site of
capillary branching is visualized (arrows) (bar, 50 gm). D. An immunoelectron photomicrograph of the capillary reveals granules
deep within the pericyte (arrow) (bar, 1 um).
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Fig.5. Immunochistochemical staining of the spinal cord using anti-endothelin antibody. A. Staining with anti-endothelin appears
specific for the wall of the arteriole and the capillary (bar, 50 #m). B. At the arteriole level, the branch site is deeply stained,
similar to findings obtained with anti-a-actin antibody staining (arrows) (bar, 50 um). C. Staining is also prominent at the
capillary origin (arrows) (bar, 25 um). D. Staining of vessel wall is less prominent at the capillary level than at the arteriole
level, and the staining intensity of the branch site is similar to the signal from other sites. Deep staining at the branch site is
partially visualized (arrows) (bar, 20 um).
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Fig. 6. Model of vasomotor control of the spinal cord microvasculature. Components of vasomotor control include metabolic,
neurogenic, and local factors. This study suggests that in peripheral vessels, local cotrol plays the greatest role in determining
blood flow and supports a model in which endothelial cells perceive local changes in the blood stream and respond by releasing
vasoactive agents. These vasoactive agents then act in turn on local smooth muscle cells and/or pericytes to induce changes

in vasomotor tone. EDRF, endothelium-derived relaxing factor
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Abstract

Microvascular vasomotor control in the feline spinal cord was characterized using three-dimensional scanning electron
microscopy of vascular corrosion casts in combination with immunohistochemical analysis. Arteriolar vasomotor activity
consisted of either successive intervals of vasoconstriction (type I ) or vasoconstriction at branch sites (type II). Capillaries
displayed successive segments of vasoconstriction, though branch site vasoconstriction was also observed occasionally.
Immunohistochemical analysis identified « -actin and endothelin 1 in arterioles and capillary origins and occasionally at
capillaries. Immunoelectron microscopy demonstrated capillary pericyte microfilaments which consisted predominately of
a -actin, These findings suggest that spinal cord microvascular vasoactivity depends on the endothelial cell response to
changes in the local blood stream. Endothelial cell derived vasoactive agents may induce vasoconstriction or dilation in
smooth muscle cells or pericytes, depending on the physiological state of the vessel.




