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P5.01

INCREMENTAL PREDICTIVE VALUE OF POOR PENILE ARTERIAL

FLOW AS AN ADJUNCT TO INCREASED AORTIC STIFFNESS

FOR DETECTING MYOCARDIAL ISCHEMIA DURING STRESS

ECHOCARDIOGRAPHY IN ERECTILE

DYSFUNCTION PATIENTS

D. Terentes-Printzios, C. Vlachopoulos, N. Ioakeimidis, K. Rokkas,
N. Alexopoulos, A. Samentzas, A. Aggelis, A. Siama, P. Xaplanteris,
C. Stefanadis
Hippokrateion Hospital, 1st Department of Cardiology, Athens Medical
School, Athens, Greece

Introduction: Erectile dysfunction (ED) may be considered a clinical mani-
festation of a generalized vascular disease affecting also the penile arteries.
The aim of this prospective study was to investigate arterial function deter-
minants of wall motion abnormalities during stress testing in men with ED.
Methods: 188 consecutive asymptomatic men (40-60 y/o), with non-
psychogenic and non-hormonal ED underwent:(1) dobutamine stress
echocardiography (DSE) (2) evaluation of aortic stiffness with carotid-
femoral pulse wave velocity (PWV) and (3) penile vascular assessment
using color duplex sonography. Criteria of positivity were regional
dysfunction >2 segments demonstrated by DSE. A mean peak systolic
velocity (PSV) below 25 cm/sec was considered to indicate severe arte-
rial insufficiency.
Results: 49 ED patients (26 %) exhibited regional wall motion abnormali-
ties. Men with abnormal DSE compared to men without stress evidence
for myocardial ischemia had higher prevalence of multiple cardiovascular
risk factor status (> 2 risk factors) (36 vs 22 %, P<0.001), higher PWV
(8.8 � 1.2 vs 8.1�1.3 m/s, P<0.01) and lower penile Doppler velocities
(28.2�8 vs 33.9�9 cm/s, P<0.001). Receiver operating characteristic
curve analysis for the prediction of DSE positivity showed that PWV value
> 8.2 m/s combined with PSV<26.5 cm/s was the best predictor of DSE
positivity (61 % sensitivity, 82% specificity, and 83% positive predictive
value).
Conclusion: In asymptomatic men with ED increased PWV and decreased
PSV values correlate significantly with an increased likelihood of exhibit-
ing regional wall motion abnormalities during DSE and the greatest gain
is found in men with severe penile arterial insufficiency and a stiffer
aorta.
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PROTEIN ENGINEERING OF SYNTHETIC LIGANDS FOR VASCULAR

PROTECTION

E. W. Issa, A. J. Moss, N. J. M. London, N. P. J. Brindle
University of Leicester, Leicester, United Kingdom

Angiopoitein-1 (Ang1) is a relatively recently discovered vascular ligand
which has been shown to have substantial potential therapeutic applica-
tions in treating a range of pathologies including: transplant atheroscle-
rosis, stroke, diabetic retinopathies and sepsis. However, this large
glycoprotein shows variable solubility and biological activity as a recombi-
nant protein and is difficult to produce. This project aims to develop small,
stable Ang1 mimetic proteins for use as potential therapeutic lead
molecules.
Based on the mechanism by which the native ligand activates its receptor,
a small synthetic ligand was designed and expressed in E.Coli. The synthetic
ligand was isolated and purified and its ability to bind the angiopoietin
receptor analysed by in vitro ELISA. Cell surface binding was examined by
immunoflouresence staining and the ability of the ligand to activate cellular
signalling was tested by phospho-specific immunoblotting. Functionally, the
influence of the ligand on endothelial cells migration was studied using
Boyden chamber chemo tactic assay.
A synthetic ligand was produced of molecular mass 12kDa compared with
the 70kDa native ligand. This ligand binds angiopoietin receptor in vitro.
In cellular assays the ligand interacts with the endothelial cell surface
and activates the angiopoietin receptor. In addition it stimulates
downstream signalling pathways including the phosphatidylinositol 3-
kinase/Akt and Erk1/2 pathways. The ligand activates endothelial cell
migration.
The novel synthetic ligands are easy to produce, can be expressed in E Coli,
are highly soluble and stable, activate the angiopoietin receptor. The
properties of these synthetic ligands suggest they may be lead molecules
for generating potential therapeutic Ang1 mimetics.
P5.03

ENDOTHELIAL PROGENITOR CELLS AND ARTERIAL STIFFNESS IN MALE

HYPERTENSIVE PATIENTS

L. Ryliskyte 1,2, A. Laucevicius 1,2, R. Malickaite 1,2, K. Ryliskiene 1,2,
L. Jurgauskiene 1,2, V. Skorniakov 1,2

1Vilnius University Hospital Santariskiu Klinikos, Vilnius, Lithuania
2Vilnius University Medical Faculty, Vilnius, Lithuania

Background and aim: Several recent studies showed conflicting results on
the association between colony-forming capacity of circulating endothelial
progenitor cells (EPC) and arterial hypertension, but none of it assessed
arterial stiffness parameters. Therefore we aimed to investigate the rela-
tionship of EPC with blood pressure (BP) and arterial stiffness.
Methods: Sixty-four male patients (aged 49.33�5.65 years) with different
stages of essential hypertension referred to the primary prevention unit
for assessment of cardiovascular (CV) risk were included into the study.
Detailed assessment of CV risk profile and measurements of local, regional
and systemic arterial stiffness (AS) was performed. Peripheral blood samples
were collected and EPC colony-forming capacity was measured in vitro using
a colony-forming unit (CFU) assay.
Results:We found that EPC CFU number was inversely correlated with heart-
rate adjusted aortic augmentation index (AIx@75) (RZ-0.311, pZ0.015).
Multiple regression analysis revealed that this association remained signifi-
cant after adjustment for age, mean blood pressure, smoking, blood lipids,
waist circumference and fasting glucose (p<0.01). Mean blood pressure
(betaZ0.294, pZ0.023) and number of CFU (betaZ-0.315, pZ0.0076)
explained 19% of overall variability of AIx@75. Neither other AS parameters
(aortic or radial pulse wave velocity and carotid stiffness) nor peripheral or
central arterial BP were significantly associated with EPC CFU number.
Conclusion: The present study shows that in male hypertensive subjects
number of EPC CFU is associated with aortic augmentation index but not
the level of arterial blood pressure or other stiffness parameters.
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THE ASSESSMENT OF METABOLIC PROFILE AND COMMON CAROTID

ARTERY INTIMA-MEDIA THICKNESS IN YOUNG ADULTS WITH ESSENTIAL

HYPERTENSION

K. Hoffmann, A. Stra _zy�nska, W. Bryl, A. Rzeso�s, D. Pop1awski, M. Cymerys,
D. Pupek-Musialik
Department of Internal Medicine, Metabolic Disorders and Arterial
Hypertension, Pozna�n University of Medical Sciences, Pozna�n, Poland

Objectives: In thepopulation of younghypertensive adults thepresenceof coex-
istingcardiovascular risk factors andearly symptomsofatherosclerosis, including
common carotid artery intimaemedia thickness (cIMT) should be estimated.
Methods: In the study group there were 37 patients, age 21,2�2,7 years,
with not already treated essential hypertension (EH). Secondary hyperten-
sion was excluded. We evaluated anthropometrical data, systolic and dia-
stolic blood pressure (SBP, DBP), fasting serum lipids and glucose. The
measurement of cIMT was done using B-mode ultrasonography. The control
group consisted of 35 healthy individuals, age 22,3�2,2 years.
Results: In young hypertensive adults we observed significantly higher values
of body mass index (27,27�8,39 kg/m2 vs 21,47�1,80 kg/m2), total choles-
terol (4,61�1,04 vs 4,30�0,67 mmol/l, LDL-cholesterol (2,87�0,89 vs
2,45�0,63 mmol/l), triglycerides (1,29�0,98 vs 0,80�0,40 mmol/l), fasting
glucose (4,94�0,42 vs 4,62�0,43 mmol/l), lower HDL-cholesterol
(1,28�0,28 vs 1,57�0,33 mmol/l). In this study we noticed higher values
of cIMT in patients with EH: they equal 0,05�0,01 cm in the right and left
common carotid arteries (CCA), whereas in healthy subjects the value of
cIMT in both CCA was 0,04�0,01 cm.
Conclusions: 1. Higher values of cIMT and some classical cardiovascular risk
factors are present in the population of young hypertensive adults. 2.The
progression of atherosclerosis in vessels of young patients with EH should
be estimated using high-resolution B-mode ultrasound and describing the
parameter of cIMT.
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REACTIVE HYPEREMIA INDEX AND DETECTION OF ENDOTHELIAL

DYSFUNCTION IN CHILDREN

P. Jehlicka, M. Huml, T. Votava, J. Kobr
Charles University in Prague, Medicine Faculty in Pilsen, Pilsen,
Czech Republic

Objective: To evaluate Reactive Hyperemic Index (RHI) as an indicator of
endothelial function (EF) in children with type 1 diabetes mellitus (T1DM)



Subjects (mean�SD) First-degree relatives
(nZ21)

Patients with FH
(nZ32)

p value

Age, years 32,24�11,22 35,44� 9,9 0,158
Mean-IMT, mm 0,577�0,125 0,635�0,183 0,349
Maximum-IMT, mm 0,757�0,193 0,988�0,348 0,006
Plaque number 1,1�1,9 3,2�2,6 0,0009
Plaque score, mm 1,57�3,1 5,14�4,97 0,001
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and in children following treatment for acute lymphoblastic leukemia (ALL)
in comparison with healthy controls (HC). RHI was further correlated with
anthropometric and biochemical parameters.
Research design and methods: 35 eligible study participants were enrolled
in the study (14 T1DM (16�2.2yrs) and 11 ALL patients (14.7�2.2yrs),
matched with 10 HC (16�1,7yrs)). As part of new non-invasive plethysmo-
graphic technique, an Endo-PAT2000� recorder was used for the determina-
tion of RHI by measuring postocclusive endothelium-dependent changes in
vascular tone (PAT) in subjects fingertips.
Results: Significantly lower RHI were revealed in T1DM patients in compar-
ison with HC (1.50�0.56, 1.99�0.68; p� 0.05 respectively), implying
impaired endothelial-dependent dilation. ALL subjects tended to have lower
RHI compared with HC (1.58�0.48, 1.99�0.68; p>0.05 respectively),
although this difference was statistically insignificant. No association was
revealed between RHI and anthropometric parameters, arterial blood pres-
sure or glycated haemoglobin in both T1DM and ALL groups.
Conclusion: Detection of endothelial dysfunction using RHI in T1DM children
is in concordance with results of previously published studies. Our study
demonstrated that a non-invasive method such as RHI is a promising future
prospect for the assessment of EF in children with high risk of premature
atherosclerosis.
This work was supported by the Charles University Student Research

Project SVV-2010- 260805.
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DIABETES MELLITUS (DM) (II TYPE) AGGRAVATES THE ENDOTHELIAL

DYSFUNCTION (ED) AND INCREASES THE ARTERIAL STIFFNESS IN

PATIENTS WITH LACUNAR INFARCTION (LI)

E. N. Borskaya 1, O. B. Kerbikov 2

1Federal State Clinical Hospital #86, Moscow, Russian Federation
2Russian State Medical University, Moscow, Russian Federation

The aim was to study endothelial function (EF) and the arterial wall (AW)
stiffness in patients with DM and LI.
Methods: Nine patients with DM and LI as defined by clinical characteristics
and MRI findings were compared with 35 age and gender-matched patients
with LI without DM. EF was assessed using the brachial flow-mediated vaso-
dilatation (FMD) on the first day after stroke onset in both groups. Carotid
stiffness index ß was calculated as follows: ln(systolic/diastolic blood pres-
sure)/([Dmax-Dmin]/Dmin), where Dmax/Dmin are maximum and minimum
common carotid lumen diameters measured by carotid ultrasound. Carotid
intima-media thickness (IMT) was also measured. FMD was categorized
according to ROC analysis and ED was defined as FMD �6.0%.
Results: Eight patients (89%) in the first group and twenty-two (63%) in the
second had ED (pZ0.006). Seven patients (78%) in the first group and none
in the second had a distinctive feature e the presence of the additional
hyperechogenic layer in the AW. Carotid stiffness was higher in first group
(17.3�3.4 versus 10.5�2.2, pZ0.04), while FMD was lower (3.4�1.5% versus
6.1�2.5%, pZ0.03). There was no significant difference in IMT between two
groups (0.95�0.15 in the first group versus 0.91�0.17). Moderate correlation
was observed between stiffness and IMT (rZ0.33, pZ0.01). No correlations
were found between FMD and IMT, FMD and stiffness.
Conclusion: Patients with DM and LI are characterized by the marked
impairment of the structural-and-functional properties of the AW and they
have a distinctive feature (additional hyperechogenic layer in the AW).
The IMT thickening influences the arterial stiffness.
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MAXIMUM-IMT, PLAQUE SCORE, PLAQUE NUMBER AND PERCENT AREA

STENOSIS ARE HIGHER AMONG ADULT PATIENTS WITH FAMILIAL

HYPERCHOLESTEROLEMIA THAN THEIR ADULT FIRST-DEGREE RELATIVES

A. I. Ershova, A. N. Meshkov, P. P. Malyshev, T. A. Rozhkova,
T. V. Balakhonova, S. A. Boytsov
Russian Cardiology Research Center, Moscow, Russian Federation

Backgrounds and aim: Familial hypercholesterolemia (FH) is associated with
not only severe coronary-artery disease but with accelerated carotid athero-
sclerosis. We compared the severity of carotid atherosclerosis at adult
patients with FH and their adult first-degree relatives using high-resolution
ultrasound methods.
Subjects and methods: The study included 32 patients with FH (mean�SD
age, 35,44�9,9 years) and 21 their first-degree relatives (32,24�11,22
years). All patient were not older than 53. The level of the total cholesterol
and LDL-cholesterol was significantly higher among FH patients than their
relatives (9,98�2,93 mmol/l vs 5,08�0,89 mmol/l, p<0,001 and 7,07�3,07
mmol/l vs 3,14�0.87 mmol/l , p<0,001 respectively). Carotid atheroscle-
rosis was evaluated by the following indices: mean-IMT, maximum-IMT, pla-
que score, plaque number and percent area stenosis.
Results: Mean-IMT have not differed in groups. Maximum-IMT, plaque score,
plaque number and percent area stenosis were significantly higher among FH
patients than their relatives.
Conclusions: Carotid atherosclerosis in adult patients with familial hyper-
cholesterolemia is more severe than in their adult first-degree relatives.
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INVESTIGATING THE DETERMINANTS OF IMPAIRED DIASTOLIC FILLING IN

ELDERLY FEMALE HYPERTENSIVES

G. Abdula 1, A. Manouras 2, R. Winter 2, L. H. Lund 1, L.Å. Brodin 2,
A. Sahlén 1

1Karolinska Institutet, Stockholm, Sweden
2Royal Institute of Technology (KTH), Stockholm, Sweden

Background: Impaired diastolic filling is an important problem among
elderly female hypertensives (EFH) which can lead to overt heart failure.
High afterload may impair rapid relaxation of the left ventricle (LV) which
delays LV filling. Over time, remodelling (LV hypertrophy, altered repolarisa-
tion) may add to the problem. We studied the determinants of impaired
filling in EFH.
Methods: 17 stable EFH without clinical heart failure (age [mean � SD] 66 �
10 years; blood pressure [BP] 158�16 / 85�9 mmHg) underwent wave inten-
sity analysis (WIA; NA: negative area produced by returning wave reflections
during systole; Aloka SSD-5500, Tokyo, Japan), ECG (QTc: QT-interval
indexed for heart rate [Bazett’s formula]; QRS-T angle: angle between
QRS and T-wave axes in the frontal plane), and echocardiography (EDT: E-
deceleration time, an index of LV filling; e’: tissue Doppler early diastolic
lengthening at mitral annulus, an index of LV relaxation [averaged septal
and lateral]).
Results: Subjects with delayed EDT had larger NA (rZ-0.62, pZ0.01), higher
systolic BP (rZ-0.51, pZ0.038), higher heart rate (rZ0.68, pZ0.004),
impaired relaxation (e’: rZ-0.50, pZ0.049), wider QRS-T angle (rZ0.59,
pZ0.021) and longer QTc (0.53, pZ0.042). Multivariable analysis showed
that NA (bZ-0.71, p<0.001) and e’ (bZ-0.42, pZ0.02) predicted delayed
EDT, but not systolic BP (pZ0.62) nor heart rate (pZ0.82).
Conclusion: After adjusting for intrinsic impairment of relaxation (e’), NA
remains a strong predictor of delayed diastolic filling in EHF. This under-
scores the importance of optimising systolic wave reflections in this group
and suggests that WIA should be tried for monitoring of treatment effects.
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WALL-TO-LUMEN RATIO OF RETINAL ARTERIOLES IS RELATED TO

ALTERATIONS OF AORTIC PULSE WAVE IN PATIENTS WITH A HISTORY OF

A CEREBROVASCULAR EVENT

M. Ritt 1, J. M. Harazny 1,2, P. Schellinger 4, D. Baleanu 3, S. Schwab 4,
G. Michelson 2, R. E. Schmieder 1

1Department of Nephrology and Hypertension, University of Erlangen-
Nürnberg, Erlangen, Germany
2Department of Human Physiology, University of Olstyn, Olstyn, Poland
3Department of Ophthalmology, University of Erlangen-Nürnberg, Erlangen,
Germany
4Department of Neurology, University of Erlangen-nürnberg, Erlangen,
Germany

Objective: Wall-to-lumen ratio of retinal arterioles represents a potential
future parameter for vascular damage. We hypothesized that changes
in wall-to-lumen ratio of retinal arterioles is associated with alterations of
aortic pulse wave in patients with a history of a cerebrovascular event.
Methods: In this pilot study 14 patients (5 female and 9 male patients) with
a mean age of 60.2�9.8 years, mean blood pressure levels of 132�14/

Percent area stenosis, % 11,9�19,6 37,6�22,4 0,0004


