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Abstract

Blood vessels are dynamic structures composed of cells and extracellular matrix (ECM), which are in continuous cross-talk with each other.
Thus, cellular changes in phenotype or in proliferation/death rate affect ECM synthesis. In turn, ECM elements not only provide the structural
framework for vascular cells, but they also modulate cellular function through specific receptors. These ECM—cell interactions, together with
neurotransmitters, hormones and the mechanical forces imposed by the heart, modulate the structural organization of the vascular wall. It is not
surprising that pathological states related to alterations in the nervous, humoral or haemodynamic environment—such as hypertension—are
associated with vascular wall remodeling, which, in the end, is deleterious for cardiovascular function. However, the question remains whether
these structural alterations are simply a consequence of the disease or if there are early cellular or ECM alterations—determined either genetically
or by environmental factors—that can predispose to vascular remodeling independent of hypertension. Elastic fibres might be key elements in the
pathophysiology of hypertensive vascular remodeling. In addition to the well known effects of hypertension on elastic fibre fatigue and accelerated
degradation, leading to loss of arterial wall resilience, recent investigations have highlighted new roles for individual components of elastic fibres
and their degradation products. These elements can act as signal transducers and regulate cellular proliferation, migration, phenotype, and ECM
degradation. In this paper, we review current knowledge regarding components of elastic fibres and discuss their possible pathomechanistic
associations with vascular structural abnormalities and with hypertension development or progression.
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1. Introduction

The extracellular matrix (ECM), produced by numerous
cell types, not only supports the proper organization and
integrity of vertebrate tissues and organs, but also facilitates
their basic functions and modulates response to pathological
factors. Elastic fibres and laminae—particularly abundant in
lungs, skin, and blood vessels—are the most complex ECM
constituents. They are composed of elastin and multiple other
heterogeneous components and they are mainly responsible
for extensibility and resilience of tissues. In the circulatory
system, the proper assembly and functioning of elastic fibres
is absolutely crucial for maintaining a smooth and uninter-
rupted delivery of blood from the heart to organs and tissues.
Knowledge of the nature and mutual interactions of different
components of elastic fibres has expanded substantially in
recent years (for review, see Kielty et al., 2002). This
includes identification of other than mechanical functions of
elastic fibres, such as the involvement of their particular
components in cell signaling via surface receptors, which
modulate cellular adhesion, proliferation, and phenotypic
switch (Hinek, 1996; Dietz & Mecham, 2000; Brooke et al.,
2003).

Structural and mechanical abnormalities leading to large
artery stiffening (for reviews, see London & Cohn, 2002;
Et-Taouil et al.,, 2003; Safar et al., 2003) and resistance
artery narrowing (for reviews, see Intengan & Schiffrin,
2001; Mulvany, 2002; Schiffrin & Touyz, 2004) are two of
the key features associated with essential hypertension. Both
are known to contribute to the maintenance of hypertension
as well as to the cardiovascular complications associated

with it. In this context, ECM in general-and elastic fibres
in particular—have been perceived for long as passive
structural elements that are altered in response to sustained
pressure elevation. However, the newly described engage-
ment of elastic fibre components and their degradation
products in the active cross-talk with vascular cells have
raised the possibility that they might also actively modulate
vascular remodeling in cardiovascular diseases. The fact that
some genetic defects of elastic fibre components are
accompanied by abnormal vessel structure and hypertension
has given ground to the “fetal origins” hypothesis. This
hypothesis postulates that an early embryonic defect
constitutes the basis of the inevitable cardiovascular disease
in adulthood (Barker et al., 1990; Martyn & Greenwald,
2001) and has raised the possibility that polymorphisms
related to genes of elastic fibre components should be
explored as causative elements in the development of
essential hypertension (Brooke et al., 2003; D’Armiento,
2003; Faury et al., 2003).

The purpose of our review is to summarise current
information on the possible linkage between impaired initial
elastogenesis or increased destruction of elastic fibres with the
pathophysiology and development of hypertension. Sections 2
and 3 present general information on the biology of elastic
fibres in the vascular system and current concepts on
hypertensive vascular remodeling. Following this, we describe
known vascular abnormalities of elastic fibres associated with
hypertension. In the last section, we discuss the possibility that
early elastic fibre defects, either genetically or environmentally
determined, can facilitate vascular remodeling and hypertension
development.
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