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Abstract

The small leucine-rich proteoglycan osteoglycin has been implicated in matrix homeostasis in different organs,
including the ischemic heart. However, whether osteoglycin modulates cardiac hypertrophy, fibrosis or
inflammation in hypertensive heart disease and during aging remains unknown. Angiotensin-II-induced pressure
overload increases cardiac osteoglycin expression, concomitant with the onset of inflammation and extracellular
matrix deposition. Interestingly aging led to decreased cardiac levels of osteoglycin, yet absence of osteoglycin did
not affect organ structure or cardiac function up to the age of 18 months. However, Angiotensin-II infusion in
combination with aging resulted in exaggerated cardiac fibrosis and inflammation in the osteoglycin null mice as
compared to wild-type mice, resulting in increased diastolic dysfunction as determined by magnetic resonance
imaging. In vitro, stimulation of bone marrow derived macrophages from osteoglycin null mice with Angiotensin-II
resulted in significantly higher levels of ICAM-1 as well as pro-inflammatory cytokines and chemokines IL-1β and
MCP-1 as compared to WT cells. Further, stimulation of human cardiac fibroblasts with osteoglycin reduced cell
proliferation and inhibited TGF-β induced collagen gene expression. In mouse cardiac tissue, osteoglycin
expression inversely correlated with TGF-β expression and in cardiac biopsies of aortic stenosis patients,
osteoglycin expression is significantly higher than in control biopsies. Interestingly, osteoglycin levels were higher
in patients with less severe myocardial fibrosis and overall in the aortic stenosis patients osteoglycin levels
negatively correlated with collagen content in themyocardium. In conclusion, osteoglycin expression is increased
in the heart in response to pressure overloadand its absence results in increased cardiac inflammation and fibrosis
resulting in increased diastolic dysfunction.

© 2017 Elsevier B.V. All rights reserved.

Introduction

Despite continuous improvements in the treatment
of hypertension, the prevalence of hypertension and
hypertension-related morbidity and mortality remains
high. Amongst adults over twenty, the prevalence of

hypertension is estimated to be around 30% in the
USA [1] and around 45% in Europe [2], with a dramatic
increase with advanced age in both regions [1,2]. This
resulted in an estimated 72,000 deaths in the USA
alone in 2013 [1]. Importantly, up to 20% of hyperten-
sive people are not aware of their condition [1].
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Fig. 1. (legend on next page)

2 Osteoglycin prevents diastolic dysfunction
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