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16Ageing is associatedwith functional, structural andmechanical changes in arteries that closely resemble the vas-
17cular alterations in hypertension. Characteristic features of large and small arteries that occur with ageing and
18during the development of hypertension include endothelial dysfunction, vascular remodelling, inflammation,
19calcification and increased stiffness. Arterial changes in young hypertensive patients mimic those in old normo-
20tensive individuals. Hypertension accelerates and augments age-related vascular remodelling and dysfunction,
21and ageingmay impact on the severity of vascular damage in hypertension, indicating close interactions between
22biological ageing and blood pressure elevation. Molecular and cellular mechanisms underlying vascular alter-
23ations in ageing and hypertension are common and include aberrant signal transduction, oxidative stress and ac-
24tivation of pro-inflammatory and pro-fibrotic transcription factors. Strategies to suppress age-associated vascular
25changes could ameliorate vascular damage associatedwith hypertension. An overview on the vascular biology of
26ageing and hypertension is presented and novel molecular mechanisms contributing to these processes are
27discussed. The complex interaction between biological ageing and blood pressure elevation on the vasculature
28is highlighted. This article is part of a Special Issue entitled: CV Ageing.
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61 1. Introduction

62 Clinical studies show a significant relationship between ageing and
63 increased blood pressure, with advancing age being a major non-
64 modifiable risk factor in the development of hypertension [1]. This is
65 due, in part, to changes that occur in the vasculature, including endothe-
66 lial dysfunction, vascular remodelling, increased vascular stiffness and
67 inflammation. These functional and structural changes define the
68 ‘vascular phenotype’ of hypertension, features that are also found
69 during ageing [2] (Fig. 1). At the cellular level, there is endothelial cell
70 damage, increased vascular smooth muscle cell growth, cell migration,
71 inflammation, contraction, extracellular matrix deposition, fibrosis,
72 and calcification [3].
73 Young patientswith elevated blood pressure exhibit arterial changes
74 similar to those in older individuals with normal blood pressure, and
75 accordingly the concept of ‘premature’ or ‘early’ vascular ageing in
76 hypertension has been proposed [4]. Hypertension accelerates age-
77 related vascular changes, processes that are attenuated when blood
78 pressure is normalised. The direct relationship between ageing and vas-
79 cular health is evident in progeria syndrome, where patients exhibit ac-
80 celerated ageing, endothelial dysfunction, accelerated atherosclerosis
81 and die prematurely from complications of cardiovascular disease,
82 such as stroke and myocardial infarction [5]. Considering the fact that
83 the population is ageing and that the major chronic disease of ageing
84 is hypertension and associated cardiovascular complications, the poten-
85 tial health and economic burden in ourmodern society is enormous. Ac-
86 cordingly it is important to understand how vascular function changes
87 with ageing and how this impacts on hypertension, so that targeted
88 strategies could be developed to prevent and repair damaged ‘aged’
89 arteries and thereby reduce the risk of hypertension and target organ

90damage. In the present review, we discuss the vascular changes that
91occur with ageing and during the development of hypertension and
92focus on some molecular mechanisms that underlie these vascular
93changes.

942. Structural and mechanical changes in the ageing vasculature

95Physiological changes to the vascular wall are dynamic and occur
96throughout life [6,7]. Endothelial cell turnover occurs over years,where-
97as that of vascular smooth muscle cells seems to occur over a shorter
98time period. Many structural and mechanical alterations have been ob-
99served in the aged vasculature including increased intimal-to-media
100(IM) thickness, evidenced by the finding that the IM thickness of the
101carotid artery increases two- to three-fold between 20 and 90 years of
102age [8,9]. Subclinical IM thickening is strongly associated with ageing
103and is also a predictor of future cardiovascular events [8,9]. Both aortic
104length and circumference gradually increase with advancing age
105[10–12]. Associated with these structural alterations are mechanical
106changes, characterised by a reduction in compliance, reduced elasticity/
107distensibility and increased stiffness [8,9]. Stiffening of the large conduit
108arteries due to fracture of elastin fibres within the tunica media and
109collagenous remodelling, results in increased aortic pulse pressure and
110pulse wave velocity (PWV). Increased PWV, a non-invasive measure of
111vascular stiffness, increases in both sexes with ageing and is determined
112by the mean arterial pressure and the intrinsic stress/strain relationship
113(stiffness) of the arterial wall. As arterial wall stiffness increases, central
114systolic pressure increases and diastolic pressure decreases, leading to
115increased pulse pressure, an independent risk factor for future cardiovas-
116cular events [13]. Processes underlying these structural and mechanical
117changes involve growth and migration of vascular smooth muscle cells
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Fig. 1. Schematic demonstrating vascular changes that occur during ageing and with the development of hypertension. Vascular changes in hypertension mimic those found in arteries
observed with ageing.

2 A. Harvey et al. / Journal of Molecular and Cellular Cardiology xxx (2015) xxx–xxx

Please cite this article as: Harvey A, et al, Vascular biology of ageing—Implications in hypertension, J Mol Cell Cardiol (2015), http://dx.doi.org/
10.1016/j.yjmcc.2015.04.011

http://dx.doi.org/10.1016/j.yjmcc.2015.04.011
http://dx.doi.org/10.1016/j.yjmcc.2015.04.011


Download English Version:

https://daneshyari.com/en/article/8474307

Download Persian Version:

https://daneshyari.com/article/8474307

Daneshyari.com

https://daneshyari.com/en/article/8474307
https://daneshyari.com/article/8474307
https://daneshyari.com

