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Summary:

The diameter and the stiffness of the distal portion of
the abdominal aorta and of the common carotid artery
were evaluated noninvasively in 72 subjects with mild to
moderate hypertension by comparing 39 normotensive
controls of same age and sex distribution. For each
arterial segment, pulsatile changes of diameter were
determined by a newly described echotracking tech-
nique and pulse pressure was evaluated by applanation
tonometry and oscillometric methods. In both terri-
tories, distensibility of hypertensive subjects was signi-
ficantly reduced but compliance was reduced only at
the aortic level. Diastolic diameter was increased at the
carotid but not at the aortic site. Multiple regression

analysis indicated that whereas compliance and disten-
sibility were strongly influenced by BP in the terminal
aorta, age was the predominant factor influencing
carotid arterial stiffness. Following 30 days of convert-
ing enzyme inhibition, the decrease of BP was associ-
ated with a normalisation of aortic compliance and
distensibility whereas no change was observed at the
site of the carotid artery. The study provides evidence
that the response of the arteries to the changes of BP
differ in the various parts of the arterial tree. This factor
may influence the drug effect produced by chronic
converting enzyme inhibition.
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Introduction

The heterogeneity of the arterial system has been
recognised for 30 years on the basis of several
observations (review in ref. 1). First, the elastic
central arteries have important histomorphometric
differences compared with the peripheral muscular
arteries. Second, in hypertension the pulse pressure
signal which causes the arterial systolic-diastolic
distension, varies along the arterial tree and aug-
ments substantially from central to peripheral ar-
teries. Finally, arteries, as they get smaller, have an
increasing dependence of extrinsic tone on calcium
in the extracellular space and an increased variabil-
ity in the neurotransmitters involved.? In past years,
such differential aspects of the arterial system have
been poorly investigated in terms of clinical man-
agement and therapeutic approach. However, fol-
lowing antihypertensive drug treatment, it has been
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observed® that whereas the incidence of stroke is
considerably reduced there is less influence on the
incidence of ischaemic heart disease.

Recent studies on arterial stiffness have suggested
that in hypertensive subjects the rigidity of peri-
pheral arteries, such as the radial artery, is much
more influenced by BP than by age whereas central
arteries, like the carotid artery and the thoracic
aorta, are less influenced by BP but much more by
the ageing process.* Such observations clearly in-
dicate that the arteries respond very differently in
each particular compartment of the vascular system
and that this response may be influenced select-
ively, either by the ageing process, by hypertension
or by a combination of both factors.

The purpose of the present study was: (1) to
evaluate in normotensive and hypertensive sub-
jects, the diameter and the stiffness of two different
arteries: the common carotid artery and the terminal
aorta, and (2) to determine for each of them the
specific influence of age and BP. The latter question
is analysed before and following BP reduction
caused by a one month treatment with the convert-
ing enzyme inhibitor, Ramipril.







