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The effect of mechanical stress

on cardiovascular cell death
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Abstract

Cardiovascular diseases (CVDs) are major cause of death worldwide. CVDs, such as hypertrophy,
myocardial infarction, heart failure and atherosclerosis, are often accompanied by cell death and
inflammatory reactions. Cardiac hypertrophy is often accompanied by cardiac remodeling
characterized by cardiomyocytes death and increases the risk of heart failure. Atherosclerosis is
a chronic inflammatory disease involved in vascular smooth muscle cells (VSMCs) death. Cells
die primarily by autophagy, necrosis and apoptosis. Apoptosis is regulated by sequential
activation of caspases cascade and does not trigger immune responses. Endoplasmic reticulum
(ER) stress has recently been identified as another major pathway involved in the initiation of
apoptosis. Growth arrest and DNA damage inducible gene 153 (GADD153), p53-up-regulated
modulator of apoptosis (PUMA), and tribbles 3 (TRB3) are the major component of the ER stress-
mediated apoptotic pathway. In contrast, necrosis was traditionally regarded as passive and
unregulated. Recent studies accumulated over the past decade demonstrate that necrosis is
also programmed and should be considered as programmed necrosis or necroptosis. The
expression of receptor-interacting protein 1 (RIP1) and receptor-interacting protein 3 (RIP3) are
increases during necroptosis. Mechanical force volume overload (resulted from aorta-caval
shunt, also termed AV-shunt) is able to induce
inflammation, hypertrophy and heart failure.
Using a cyclic stretch system on cultured cells
subjects them to repetitive stretching and
relaxation at rates comparable to dynamic
stretch overload in vivo. This system has been
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applied widely in studying the molecular SiThee
mechanisms of gene expression and signal T AV Shunt
transduction in cardiovascular cells. Our results —|—
indicate that GADD153, PUMA and TRBS3 play an ‘ B /
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important role in mechanical stress-induced [iireres | —
cardiovascular cell apoptosis. We also
demonstrate necroptosis related gene RIP1 and
RIP3 are involved in cardiovascular cells under
mechanical stress.
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