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Conclusions: This suggests CAVI is closely related to ageing and may be a
useful indicator of vascular age. In initial comparisons, the slope of arterial
‘ageing’ may be steeper for Europeans, especially men over 60 years, than
for Japanese and particularly Koreans, but detailed analysis has not yet
been done due to lack of raw data.
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A non-invasive approach for the estimation of mechanical efficiency through
the calculation of the ratio between stroke work and HR-pressure product
has been recently proposed by de Simone et al. This index, which expresses
the amount of blood pumped in a single beat in 1 second by the heart, may
be easily obtained by echocardiography. The aim of our study was to
evaluate the determinants of myocardial mechanoenergetic efficiency index
(MEEi), calculated as stroke volume/heart rate and indexed to LV mass
(MEEiZMEE/LVM) in a large general population sample in Northern Italy.
Design and methods: We evaluated 478 subjects participating in a general
population study in Northern Italy (Studio Vobarno). All subjects underwent
a physical examination with measurement of clinic blood pressure (BP). In all
subjects laboratory examinations, 24 hours blood pressure measurement,
echocardiography, and assessment of carotid-femoral pulse wave velocity
(PWV) were performed.
Results: Subjects had a mean age of 58� 10 years, a BMI of 26� 4, 44% were
males, 69% had arterial hypertension (55% treated). MEEi was lower in males
and in patients with increased PWV. MEEi was inversely correlated with age,
BMI, waist circumference, clinic and 24 hours BP, glucose, uric acid, triglyc-
erides and directly correlated with HDL. MEEI was also inversely correlated
with relative wall thickness (RWT) and PWV. At linear regression multivariate

(?) analysis MEEi remained independently related to male gender (bZ 0.16,
p< 0.001), BMI (bZ�0.13, p< 0.005), RWT (bZ�0.56, p< 0.001) and PWV
(bZ�0.10, p< 0.05).
Conclusions: In a large sample of general population in Northern Italy
myocardial mechanoenergetic efficiency was inversely correlated with arte-
rial stiffness, independently of multiple possible confounders.
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Objective: In the present analysis of the VASOTENS study [1] baseline data,
we checked whether organ damage of hypertension (TOD) i) is better asso-
ciated with 24-hour central than peripheral BP and ii) is related to ambula-
tory arterial stiffness, estimated by pulse wave velocity (PWV) and
augmentation index (AIx).
Methods: TOD in 334 hypertensive patients (mean age 53� 15, 52% males,
45% treated) was estimated by calculation of left ventricular mass index
(LVMI), intima-media thickness (IMT) and creatinine clearance (CC). 24-
hour indices were estimated through the Vasotens technology [2]. 24-hour
brachial (bSBP) and aortic systolic BP (aSBP), standard deviation of bSBP,
PWV and AIx were obtained. Bivariate and multivariate analysis (stepwise
linear regression) was used.
Results: A significant relation was found for age, bSBP and aSBP vs. LVMI and
IMT (see table). IMT was also significantly related to SBP variability and arte-
rial stiffness, whereas age, SBP variability and AIx were significantly associ-
ated with SS. In the multivariate analysis, including all ����variables
entered in the bivariate model, adjusted by sex, statistically significant
(p< 0.001) association was observed for aSBP and age with LVMI (standard-
ized regression coefficient 0.25 and 0.18, respectively), and for age with IMT
(0.56) and CC (�0.53).

Table

Age category (years) CAVI mean (SD)

<40 6.83 (0.76)
40e49 7.22 (0.86)
50e59 8.20(1.29)
60e69 8.87 (1.24)
70e79 9.60 (1.36)
80e89 11.11 (1.60)

Correlation coefficients LVMI (g/m2) IMT (mm) CC (ml/min)

Age (years) 0.25*** 0.56** �0.53**
bSBP (mmHg) 0.23*** 0.24** �0.01
aSBP (mmHg) 0.28*** 0.26** �0.05
SD bSBP (mmHg) 0.01 0.24** �0.19*
PWV (m/s) 0.09 0.17* �0.14
AI (%) 0.07 0.22** �0.18*

*** p< 0.001 ; ** p< 0.01; *p< 0.05.
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Conclusions: In hypertensive patients age appears to be the major determi-
nant of TOD, with central SBP, and marginally peripheral SBP, PWV and AIx,
also playing a significant role. Our results suggest that estimation of 24-hour
central hemodynamics and arterial stiffness in ambulatory conditions may
help improve the individualized assessment of the BP-associated TOD.
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Background and objectives: It is widely accepted that regular physical ex-
ercise reduces the BP, particularly in hypertensive individuals. It is recom-
mended in the prevention of hypertension to assist in BP control. The BP
lowering mechanisms of exercise remain largely elusive, we therefore eval-
uated the RAAS as a regulator of arterial BP.
Methods: The sub-study was embedded in the African Prospective study on
the Early Detection and Identification of Cardiovascular disease and Hyper-
tension (African- PREDICT) and included 111 white and 99 black participants
aged 20e30 years.
Office- andcentral bloodpressure aswell asother cardiovascular variableswere
measured. Renin was analysed with an ELISA- and aldosterone with a RIA kit.
Results: The BP decreased significantly in the white but not in the black par-
ticipants when tertiles for physical activity levels were compared. The total
renin (renin + prorenin) level decreased significantly from 789.2 to 700.0 pg/
ml (pZ 0.04) in the white but not in the black participants (821.6 to 806.6
pg/ml; pZ 0.84) with high physical activity level. In multiple regression
analysis, in the white participants, MAP and aldosterone contributed signif-
icantly and independently to the low renin in the third percentile for phys-
ical activity level. This was not evident in the black participants.
Conclusion: Only in white participants high physical activity levels were
associated with decreased blood pressure and the RAAS may be an important
mechanism in this regard.
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Background: We tested the association between birthweight and arterial
stiffness measured by aortic pulse wave velocity (PWV) and cardio-ankle
vascular index (CAVI) in a birth cohort of 30 year old Jamaicans.
Methods: Participants were from the 1986 Jamaica Birth Cohort. Arterial
stiffness was measured as PWV using Arteriograph 24hTM and CAVI with
VaSeraTM devices. Current anthropometry (height, weight, waist and hip

circumference), and brachial blood pressure measures were linked to birth-
weight and other early life markers of
CVD risk (birth-length and maternal height). Linear regression models were
used for analysis.
Results: Analyses included 235 participants 44% male, with mean� SD age
29.8� 0.7years, birthweight 3.1� 0.0kg, PWV 6.3� 0.1m/s and CAVI
6.3� 0.1. Bivariate models showed men had higher arterial stiffness
(p< 0.001). Maternal height (pZ 0.031), waist/hip ratio (pZ 0.019), BMI
(pZ<0.001) and blood pressure (systolic and diastolic) (p< 0.001)were asso-
ciatedwith PWV, but only BMI (p< 0.001) was associatedwith CAVI. Therewas
no association between birthweight and PWV or CAVI, pZ 0.38 and pZ 0.41
respectively. In multivariable models, associations between birthweight and
PWV and CAVI did not change after controlling for gender, BMI, and SBP. Pos-
itive associations (coef� SE) between PWV and BMI (0.03� 0.01 pZ<0.01)
and SBP (0.03� 0.01 pZ 0.001) remained significant; as did the negative as-
sociations for BMI and CAVI (�0.04� 0.01 p< 0.001).
Conclusion: Men had higher arterial stiffness even when controlling for
blood pressure and the associations of blood pressure and BMI with PWV
were positive whereas and BMI with CAVI was negative. Neither arterial stiff-
ness measure was associated with birthweight.
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Background/Objectives: Tetrahydrobiopterin (BH4) is a cofactor for nitric
oxide synthase (NOS). Oxidative stress, reported in black populations (1),
may lead to the oxidation of BH4, the uncoupling of eNOS, decreased NO
and increased superoxide levels (2,3). We compared BH4 and markers of
oxidative stress and their association, between black and white cohorts.
Methods: In the African-PREDICT study, we included black (nZ 300) and
white (NZ 297) participants (aged 20e30 years). We measured blood pres-
sure, and determined serum levels of BH4 and markers of oxidative stress.
Results: Blacks had higher blood pressure (p< 0.001). In blacks the following
serum levels were lower: BH4 (p< 0.0001), total antioxidant status (TAS)
(p< 0.0001), glutathione peroxidase (GPx), while reactive oxygen species
(ROS) (p< 0.03) was higher. In blacks BH4 related positively with GPx in sin-
gle, partial (adjusted for socio-economic status, sex, age, BMI, GGT and co-
tinine) and multiple regression (R2Z 0.16, bZ 0.17, pZ 0.02) and
glutathione reductase (GR) (R2Z 0.16, bZ 0.15, pZ 0.05). We found a
negative correlation between BH4 and GPx (R2Z 0.07, bZ�0.26,
pZ 0.0006) in whites.
Conclusions: Higher oxidative stress levels in young blacks (increased ROS,
lower TAS and GPx) could explain the low concentrations of BH4, the
possible uncoupling of eNOS, resulting in higher blood pressure. The uncou-
pling of eNOS may explain the production of ROS and peroxinitrite and may
be linked to the positive correlation of BH4 with GPx and GR found in blacks,
that may lead to early vascular changes.
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