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S u m m a r y . An intense and significant neovascularization, with numerous capillaries growing into
the media layer of the rat femoral artery, was
demonstrated when glycerol was administered into the
interstitium between the femoral vein and the femoral
artery. The maximum microvascularization was
observed at days 7 and 9 after glycerol administration.
Afterwards, involution of the majority of the newlyformed microvessels in the arterial wall occurred. Other
substances containing glycerol in their molecules, such
as triacetyl-glycerol and tributyril-glycerol, failed to
produce significant neovascularization in the media layer
of the femoral artery. Neovascularization of the arterial
wall was preceded by a considerable decrease in the
number of the smooth muscle cells, which experienced
apoptosis and necrobiosis, disappearing in extense areas
of the arterial segment affected by glycerol. Coinciding
with neovascularization and microvascular involution,
repopulation of the media layer by smooth muscle cells
was observed.
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Introduction
The microvessel invasion of the artery wall has been
demonstrated in human pathology (Koester, 1876;
Paterson, 1938; Winternitz et al., 1938; Le Compte,
1967; Cliff and Schoefl, 1983; Barger et al., 1984;
Eisenstein, 1991; Zhang et al., 1993; Jeziorska and
Woolley, 1999; Moulton, 2001), and in experimental
conditions (Diaz-Flores and Dominguez, 1985, DiazFlores et al., 1990) with particular reference to the
atherosclerotic lesions. The formation of these
intraplaque microvessels is part of the complex process
of neovascularization, which depends on several
angiogenic factors, capable of stimulating the EC
migration andtor proliferation (Folkman and Sing, 1992;
Diaz-Flores et al., 1994a; Jeziorska and Woolley, 1999;
Feige and Bailly, 2000; Moulton, 2001). However, the
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mechanism responsible for the ingrowth of new blood
vessels into the arterial wall is not understood. Recently,
an angiogenic action has been demonstrated for glycerol
and mono and triacylglycerols (Dobson et al., 1990;
Diaz-Flores et al., 1996). Thus, in our laboratory,
glycerol and triacetylglycerol, with and without the
combination of PGE2, injected into a site between the
femoral vessels of the rat, were found to have a
neovasculogenic ability "in vivo" from small venules
and capillaries, and from muscular vasculature in the
venous side of the circulation. Since components of
glycerol are present in the atherosclerotic plaques, it is of
interest to test the hypothesis that glycerol andlor
acylglycerols may induce microvessel invasion of the
arterial wall.
Given these considerations, the object of this study
was to assess the possible action "in vivo" of glycerol
and some acylglyrerols on the neovascularization of the
rat femoral artery wall. For this, the substances were
administered in the adventitial side of the arterial wall
using an "in vivo" rat model previously developed in our
laboratory, which facilitates identification and
quantitation of the newly-formed capillaries present in
easily measurable sections of the media layer of the
femoral arteries. The capacity of glycerol to produce
intense microvessel invasion of the artery wall is
described in this report.
Materials and methods
Experimental animals

Adult Sprague-Dawley rats (average weight 300 g)
were used in accordance with the guidelines of the
Animal Care Advisory Commitee of the University of
La Laguna. The rats were fed standard rat chow and
water ad libitum and were maintained under pathogenfree conditions. During surgical procedures and tissue
removal, the rats were anesthetized with ketamine (150
m&Kg i.p.)
Surgical procedure

To study the angiogenic action, the test substances
were administered by means of a modification of a

