Description: Troponins are regulatory proteins specific to cardiac muscle. They are the

gold standard for diagnosing heart attacks.

Timing: They enter the bloodstream within 2-3 hours after heart injury and remain
elevated for several days.

Clinical Use: High sensitivity and specificity make them essential for diagnosing myocardial
infarction and acute myocardial ischemia.

The troponin complex found in striated cardiac muscle tissue is composed of three distinct
protein molecules: troponin I (cTnl), troponin T (cTnT), and troponin C (cTnC). These
proteins, in conjunction with tropomyosin, play a crucial role in regulating the contraction
and relaxation of the heart's muscular layer."” The amino acid composition of these
proteins is vital for their functional efficacy. Genetic investigations have identified
numerous mutations in the genes responsible for encoding the troponin complex proteins,
leading to severe hereditary disorders affecting the contractile function of cardiac muscle,
collectively referred to as cardiomyopathies.’ Notably, two of the three components of
the myocardial troponin complex, cTnl and c¢TnT, exhibit distinct amino acid structures
compared to their skeletal muscle counterparts, rendering them unique and suitable as
biomarkers for identifying ischemic damage to the myocardium during acute myocardial
infarction (AMI). In contrast, the amino acid structure of ¢TnC remains identical in both
cardiac and skeletal muscle tissues, which limits its specificity for laboratory diagnosis of
AMI.*?

While it is generally accepted that cTnl and ¢TnT are exclusive to the myocardium, some
studies have indicated their presence outside the heart, specifically in the muscular walls
of the vena cava and pulmonary veins in humans and other mammals.®” Given this
information, cTnl and ¢TnT cannot be regarded as entirely specific cardiac markers, and
further research into the causes and mechanisms behind the extramyocardial expression of
cardiac troponins is warranted.®” "

Cardiac muscle tissue comprises approximately 4.0-6.0 mg of troponin I and 10.0-11.0
mg of troponin T. Notably, around 95% of these troponin levels are integrated into the
troponin complex, which serves a structural role and is essential for the contractile
function of the myocardium.'" Conversely, the remaining 5% of the total troponin I and
troponin T molecules are found in the cytosol of myocardial cells, constituting the
cytoplasmic troponin fraction, and do not play a role in regulating the contractile activity

of cardiac muscle tissue.'”"3
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