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P1009 Endothelial dysfunction in diabetes mellitus: reduced
cytoskeletal responsiveness as the basis for impaired
migration and regeneration

J. Waltenberger, S. Kliche, J. Kroll, H. Frank, N. Meyer. Ulm University
Medical Center, Internal Medicine II Dept., Ulm, Germany

Prolonged hyperglycemia in diabetis mellitus is a cardiovascular risk factor as-
sociated with endothelial dysfunction and accelerated atherogenesis. VEGF-A
has recently been identified as an important modulator of endothelial function.
It can stimulate endothelial cell proliferation, migration, NO release and cy-
toskeletal reorganisation in vitro. Most of these effects are mediated through
VEGF-receptor-2 (KDR). The purpose of this study was to elucidate the molec-
ular basis of endothelial dysfunction in the presence of elevated glucose
concentrations.
Human coronary artery endothelial cells (HCAEC) and porcine aortic endothelial
cells expressing KDR (PAEC/KDR) were grown in the presence of glucose
and/or mannose of up to 25 mM/L. Migration was assessed using a modified
Boyden chamber, proliferation was quantified by [3H]thymidine incorporation
assay and the actin cytoskeleton was analyzed by immunfluorescence on a
confocal laser microscope.
VEGF-A induced migration of endothelial cells was significantly decreased to
35% in the presence of an elevated (25 mM) glucose level (p < 0.05). Mannose
in concentrations up to 25 mM did not alter VEGF-A induced migration, indicat-
ing that the inhibitory effect of glucose on endothelial cells is highly specific and
not caused by elevated osmolality. Stimulation of endothelial cells with VEGF-A
is tightly associated with profound actin cytoskeleton reorganisation including
the formation of lamellipodia and membrane protrusions. This phenotype was
almost completele reverted when cells were cultivated in elevated concentra-
tion of glucose (14 mM, 25 mM), but not when cultivated in mannose at the
same concentrations. Other endothelial characteristics like VEGF-A-induced
proliferation and release of nitric oxide remained completely unaffected under
high glucose conditions.
These results describe that the functional impairment of endothelial migration in
the presence of elevated glucose concentations is associated with a novel signal
transduction defect representing endothelial dysfunction. Based on these data,
we postulate, that therapeutic stimulation of reendothelialization or induction of
angiogenese using VEGF-A will be impaired in patients with poorly controlled
diabetes mellitus.

P1010 Are sonographic parameters of the brachial artery
related to coronary atherosclerosis?
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Background: Flow-mediated vasodilation (FMD) of the brachial artery (BA),
intima media thickness (IMT) of the carotid artery and distensibility of the
aorta have shown an association with the presence of coronary artery disease
(CAD). The aim of this study was to determine the relationship between coro-
nary atherosclerosis and functional (FMD), morphological [IMT, wall cross-sec-
tional area (WCSA)] and mechanical (distensibility) parameters non-invasively
assessed within the BA.
Methods: The BA was examined with high-resolution ultrasound (13 MHz) in
117 patients, in whom coronary angiography was performed. CAD (at least
30% diameter stenosis in at least 1 major branch) was found in 84 patients, 33
patients had smooth coronary arteries. WCSA was calculated from the resting
diameter and IMT.
Results: The BA-WCSA (5.3±1.5 vs. 4.4±1.4 mm 2 , p=0.002) and IMT
(0.37±0.07 vs. 0.31±0.07 mm, p < 0.001) were significantly greater in CAD
compared to non-CAD patients. FMD and distensibility were similar among
groups. On univariate analyses WCSA correlated with CAD (r=0.31, p
0.001), hypertension (r=0.32, p < 0.001), age (r=0.41, p < 0.001) and resting
diameter (r=0.56, p < 0.001), IMT correlated with CAD (r=0.36, p < 0.001),
hypertension (r=0.38, p < 0.001), age (r=0.35, p < 0.001) and resting diameter
(r=0.20, p < 0.001). WCSA, but not IMT showed inverse correlation with FMD
(r=-0.41, p < 0.001). On logistic regression analyses after adjusting for age,
hypertension, hypercholesterolemia, FMD and distensibility, WCSA (p=0.01)
and IMT (p < 0.001) correlated independently with the presence of CAD.
Conclusion: Morphological (IMT, WCSA), but not functional and mechanical
parameters of the BA are associated with the presence of CAD. Our data
suggest that among BA sonographic measurements IMT and WCSA are the
most useful parameters for the detection of coronary atherosclerosis.

P1011 Insulin resistance adds to endothelial dysfunction in
essential hypertension

B. Zizek 1 , P. Poredos 2 . 1 University Clinical Centre, Department of Angiology,
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The aim of the study was to evaluate whether impaired endothelium-dependent
(NO-mediated) dilation of brachial artery (BA) is impaired in patients being
treated for essential hypertension (EH) and whether this abnormality precedes
clinical manifestations of increased blood pressure and therefore can be de-
tected in normotensive offspring of subjects with EH (familial trait—FT). We also
investigated interrelationships between flow-mediated vasodilation (FMD) and
some biochemical parameters, like hyperinsulinaemia/insulin resistance.
Methods: Study encompassed 172 subjects: 46 hypertonics (aged 40-55,
mean 49 years) treated either with Ca-antagonists or ACE-inhibitors, 43 age
matched, normotensive volunteers served as controls. Cigarette smokers,
diabetics and patients with extreme hyperlipoproteinaemia, were excluded.
We also investigated 41 normotonics with FT (aged 20-30, mean 25 years)
and 41 age- and sex-matched controls without FT. Using high resolution
ultrasound, FMD of BA (endothelium-dependent dilation) and after sublingual
glyceryltrinitrate (GTN) application (endothelium-independent dilation) were
measured. Insulin was determined by radio-immunoassay kit.
Results: Patients with EH had increased blood pressure in comparison to
control group, increased body mass index, increased total cholesterol, triglyc-
erides and insulin conc. Subjects with FT were overweight, had higher values
of triglycerides, glucose, and insulin than controls. In hypertonics FMD was
significantly lower than in controls (2.4±2.9% vs. 7.1±2.5%; p < 0.00005), as
was GTN-induced dilation (12.1±4.3% vs. 16.1±4.6%; p=0.0007). In subjects
with FT, FMD was also lower compared to the control group (5.8±4.1% vs.
9.9±2.9%; p < 0.00005). Response to GTN was comparable in both groups
of young subjects. In patients with EH and in subjects with FT, FMD was
negatively associated with insulin conc. in the univariate (r=-0.30, p=0.013;
r=-0.32, p=0.003 respectively) and in the multiple regression analysis.
Conclusions: Our results indicate that in patients being treated for EH FMD of
the BA as well as endothelium-independent dilation is decreased. In individuals
with FT the endothelial function of the peripheral arteries is also altered in
the absence of elevated blood pressure. Endothelial dysfunction is related to
hyperinsulinaemia/insulin resistance, which could be one of the pathogenetic
determinants of EH and its complications.

P1012 Chronic aspirin therapy inhibits activation of nitric
oxide synthase by beta-adrenergic agonists in
platelets
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Background: Human platelets express beta-2-adrenoceptors (BAR), stimula-
tion of which activates platelet nitric oxide (NO) synthase (NOS). We previously
studied patients with coronary artery disease who took Aspirin 75mg daily
and found that beta-adrenergic NOS activation was impaired compared with
age-matched healthy subjects, despite similar basal NOS activity. The purpose
of the present study was to investigate whether this finding was caused by low
dose aspirin therapy or occurred as part of the underlying disease process.
Methods: 9 healthy subjects were studied before & after 2 weeks treatment
with aspirin 75mg daily. Platelets were isolated and counted by a Coulter
counter. Aliquots were incubated with 1p.Ci/mL 14 3 H]arginine in the absence
or presence of 100 AM NG-monomethyl-L-arginine (L-NMMA, a NOS inhibitor)
for 15 min. Isoprenaline 1AM (ISO), salbutamol lktM (SAL) or vehicle were
added for a further 25 min. L-[ 3 Hlarginine and L-[3 H]citrulline in platelet lysates
were separated and the difference in [3 H] counts in the L-citrulline fraction with
and without L-NMMA was taken as a measure of NOS activity. Data shown are
mean ± S.E.M.
Results: Basal L-[3 H]citrulline production was similar before and after aspirin
(0.28 ± 0.07 and 0.35 ± 0.10 pmol L-citrulline/108 platelet respectively, P >
0.05). L-[3 1-1] citrulline production before aspirin increased above basal with ISO
or SAL by 44.0 ± 20.3% and 48.1 ± 6.9% respectively (p < 0.01 for each). By
contrast, after aspirin therapy, there was no significant change in L-[ 3 H]citrulline
generation in response to either ISO or SAL: —12.7 ± 6.7% and —3.9 ± 11.7%
from basal respectively (P > 0.05).
Conclusion: Platelet BAR-mediated NOS activation is impaired by low dose
aspirin therapy in healthy subjects. This effect may have important pathophysi-
ological consequences in the setting of atherosclerosis and may partially offset
the beneficial anti-thrombotic action of aspirin.
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