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Background: Reduced zinc intake has been related to atherogenesis and arteriosclerosis.We verified this assump-
tion in very old individuals, which are particularly prone to both zinc deficiency and structural and functional
changes in the arterial wall.
Methods: Subjects (n = 201, 80–102 years) with uneventful cardiovascular history and who were not in use of
anti-inflammatory treatments in the last 30-days were enrolled. Daily intake of zinc, lipid profile, plasma
C-reactive protein (CRP), plasma zinc, flow-mediated dilation (FMD), carotid ultrasonography and cardiac comput-
ed tomography were obtained. Young's Elastic Modulus, Stiffness Index and Artery Compliance were calculated.
Results: There was no significant difference in clinical or laboratorial data between subjects grouped according to
plasma zinc tertile, except for CRP (p = 0.01) and blood leukocytes (p = 0.002), of which levels were higher in
the upper tertiles. The average daily intake of zinc was not significantly correlated with zinc or CRP plasma levels.
The plasma zinc/zinc intake ratiowas inversely correlatedwith plasma CRP levels (−0.18; p= 0.01). Therewas no
significant difference between the plasma zinc tertiles and FMD, carotid intima–media thickness, coronary calcium
score, carotid plaque presence, remodeled noncalcified coronary plaques, or low-attenuation noncalcified coronary
plaques.
Conclusion: Although plasma zinc level is inversely related to systemic inflammatory activity, its plasma levels of
daily intake are not associated to alterations in structure or function of the arterial wall.
General significance: In the very elderly plasma concentrations or daily intake of zinc is not related to endothelial
dysfunction, arteriosclerosis or atherosclerotic burden at coronary or carotid arteries.

© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/3.0/).

1. Introduction

In the very elderly, i.e. those aged 80 or more years, cardiovascular
morbidity and mortality intensify due to a combination of prolonged
exposure to traditional risk factors and rising of novel pro-atherogenic
mechanisms [1]. At the core of this atherogenic process lies a persistent
increase in systemic inflammation that is mainly attributed to

immunosenescence, a reciprocal activation of the innate immune
systemdue to an aging-dependent decline of the adaptive immune sys-
tem. Recent data, however, have raised the possibility of reversible
components that may contribute to this inflammatory upregulation in
the elder.

Among potential candidates, zinc is a micronutrient that is essen-
tial for the immune system and its insufficiency may exacerbate
immunosenescence. Indeed, individuals with inborn errors in zinc
malabsorption present a reduced adaptive immunity that is compen-
sated by the upregulation of innate immunity [2]. In the intracellular
environment, zinc interacts with signal transducers implicated in im-
mune response and influences both the structural stability and function
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of immunologically relevant transcription factors [3]. In the bloodstream,
zinc insufficiency may also contribute to cardiovascular risk via its asso-
ciation with reduced anti-oxidant capacity [4], endothelial dysfunction
[5], arterial wall stiffness and increased systolic blood pressure [6,7].

The abovementioned arguments motivated the hypothesis that a
higher zinc intake could help to mitigate a host of mechanisms that
favor the decline of functional and structural properties of the arterial
wall as well as the generation of atherosclerotic plaques. Since there is
a particularly rapid decline in all these arterial properties among the
very elderly, should zinc intake show to be beneficial, we expect its ef-
fect to be evenmore apparent in these individuals. So far, there is no in-
formation to confirm or refuse this hypothesis. Thus, the present study
was designed to investigate the association pf zinc intake and plasma
levels with arterial wall properties in a carefully selected cohort of
very elderly individuals.

2. Subjects and methods

2.1. Participants

The studied population consisted of men and women who were
consecutively recruited in the Brazilian Study on Healthy Aging from
December 2008 to August 2011, as described elsewhere [8]. Briefly,
after medical screening of 1204 individuals aged 80 years or more
who spontaneously sought Biocardios Institute of Cardiology in Brasilia,
Brazil, for assessment of cardiovascular risk, 214 (18.6%) were consid-
ered eligible, 12 (1%) chose not to participate, and 1 (0.08%) withdrew
the informed consent due to impossibility to attend the exams and ap-
pointments. Thus, for the present investigation, 201 (16.7%) subjects
were actually enrolled (Fig. 1). Themain inclusion criterion was the ab-
sence of atherosclerotic coronary, cerebrovascular, and peripheral

Fig. 1. Flow diagram depicting the study design.
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