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Cardiac-specific troponin | (cTnl) and cardiac-specific troponin T
(cTnT) are released following cardiac injury and are the preferred
diagnostic biomarkers when acute myocardial infarction (Ml) is sus-
pected. Because cardiomyocytes are filled with sarcomeres that start
to contract and consume adenosine triphposhate (ATP) whenever
Ca*" enters the cell, cardiomyocytes are more prone to undergo ne-
crosis compared with other cells. In early studies, it was noted that
other cell types such as endothelial cells and fibroblasts survived al-
though all cardiomyocytes showed contraction band necrosis after
2 h of cardiac ischaemia followed by reperfusion in dogs." As the
cTnl:cTnT complex binds tightly to the cardiac sarcomere, its release
is dictated by local proteolysis, which separates cTnl from cTnT
(Figure 1A and B). As cTnl has no affinity for the sarcomere on its
own, its degradation products are more quickly released compared
with ¢TnT that remains bound” and is for the most part degraded
locally together with the insoluble material in the necrotic cardio-
myocyte.® For that reason, cTnl reaches much higher plasma levels
compared with cTnT following MI with reperfusion.

Cardiac troponin elevations are also observed in conditions with-
out obvious necrotic cardiac damage. Striking examples are the tran-
sient troponin elevations seen following strenuous exercise and after
ischaemia lasting only a few minutes.* Early experiments on isolated
rat hearts before the troponin era show that only 5% of the creatine
kinase released following limited ischaemia could be explained by the
few necrotic cardiomyocytes that were found.” In these instances,
cTnT and cTnl are often elevated to similar levels.

Possible mechanisms involved in protein release from cardio-
myocytes subjected to sublethal stress include bursting and reseal-
ing of small membranous blebs formed in response to cell swelling
and active exocytosis (Figure 1C). A recent study shows that cardiac
myocytes can release large extracellular vesicles derived from au-
tophagy which have been termed ‘exopheres’ containing

mitochondria and sarcomere fragments. Cardiomyocytes appear
to exocytose exopheres to get rid of damaged mitochondria and
sarcomere proteins as part of its normal maintenance, and this pro-
cess is enhanced in cardiomyocytes during conditions of cardiac
stress.® Conceivably, this autophagy mediated exocytosis can
then result in release of sarcomere proteins like troponin into
the circulation that will be higher after sublethal stress but
never-the-less present under normal conditions.

An appreciation of the mechanisms through which cTn is released
from cardiomyocytes will help clinicians to interpret elevated cTn in
acute Ml and other clinical settings associated with cardiac stress.
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Figure 1 Release of cardiac troponin. (A) When large membrane defects allow uncontrolled Ca®* entry, the sarcomeres in cardiomyocytes con-
tract and result in contraction band necrosis. (B) The troponin complex is cleaved by proteases in necrotic cardiomyocytes, so that cardiac-specific
troponin T, cardiac-specific troponin |, and cTnC are separated. As cardiac-specific troponin T and its degradation products bind to insoluble thin
filaments, it is for the most part retained in the sarcomere, whereas cardiac-specific troponin | fragments are released into the circulation. (C)
Possible non-necrotic release mechanisms include transient membrane defects and active autophagosome mediated exocytosis of sarcomere com-

ponents in the form of exophers.
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