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Experimental Cerebral Infarction in the Dog

Ultrastructural Study of Microvessels in Subacute Cerebral Infarction
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Abstract

Large-sized infarctions of the cerebral hemisphere (LSICH) were experimentally induced in 20
dogs by injecting two silicone cylinders through the right cervical internal carotid artery. The
LSICH models were perfused with heparinized saline and fixed with 1.5% glutaraldehyde solution
through the contralateral carotid artery 7 days after the embolization. Mercox® was then injected
manually. The brains were immediately removed, and specimens were obtained from the basal
ganglia and the ectosylvian gyrus. Regenerated microvessels were observed within the necrosis
in the basal ganglia. The regenerated microvessels had an irregular, ‘‘bead-like’’ surface, and
formed anastomosed networks. The regenerated capillaries had double basement membranes and
endothelia with abundant ribosome and increased pinocytotic vesicles. It is suggested that the
regenerated capillaries had immature blood-brain barriers of increased permeability. It is thought
that the brain functions of this area are reversible. The microvessels within the vasogenic edema in
the corticomedullary junctional area of the ectosylvian gyrus had smooth surfaces, and formed nor-
mal capillary networks, but their perivascular spaces were dilated with edematous fluids.
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T, PREBIIRATOLE 2> O BASHER 3 L O FIRRAEINR D
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Fig. 1 Coronal section of brain with cerebral infarct in the
subacute stage, showing brain swelling in the right
hemisphere and necrosis of the basal ganglia (arrow).

Fig. 2 Scanning electron micrograph (SEM) of vascular endo-

casts, showing capillary network (C) and streched
arterioles (A) in the corticomedullary junctional area of
the ectosylvian gyrus. Bar=100 ym.
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7oy, BB @ neuropile I b IC ZBR{EAED bh T
(Fig. 4).
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Fig. 3 SEM of vascular endocasts, showing an arteriovenous
shunt (arrow) in the corticomedullary junctional area of
the ectosylvian gyrus. Bar=100 gm. Fig. 5 SEM of vascular endocasts, showing abundant anasto-

moses and ‘‘bead-like”’ surface of regenerated micro-
vessels (M) in the basal ganglia. Bar=30 um.

4

Fig. 4 SEM of cryofracture, showing a microvessel (M) filled
with Mercox®, dilated perivascular space (PS), anchor-
ing filaments (AF) and vacuolation of the neuropile
(N) in the corticomedullary junctional area of the ecto-
sylvian gyrus. Bar=30 um.
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Fig. 7 SEM of vascular endocasts showing infiltration of the
phagocyte (P) into the necrotic tissue, and the
regenerated capillary (C) in the basal ganglia.
Bar=20 um.

Fig. 8 Transmission electron micrograph, showing abundant

ribosomes (arrow) and increased pinocytotic vesicles
(arrowhead) of the endothelium (E), and the double
structure of the basement membrane (BM) of the
regenerated capillary. Bar=1 um.

(Fig. 7). HRABHEH R T1X, 10um BOEMME I EE
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