Outline of Lecture 05 (12-03 PA; Rodriguez)

Histopathology of Heart Muscle Disease

Goal 1: Define the difference between hypertrophy, hyperplasia, and types of cardiac hypertrophy


Hypertrophy: enlargement of cells


Hyperplasia: increase in the number of cells (there is no hyperplasia in the heart)


Four types of cardiac hypertrophy



Physiologic (eg due to endurance exercise)



Pressure overload ( concentric hypertrophy (eg due to valve stenosis)


Volume overload ( eccentric hypertrophy (eg due to leaky valves)


Asymmetric hypertrophy ( hypertrophic cardiomyopathy

Goal 2: Define the term cardiomyopathy and the main subtypes of cardiomyopathies


- Cardiomyopathy is a diagnosis of exclusion: a type of heart failure that does not involve valvular disease or ischemia


- Three types of cardiomyopathy



Dilated (DCM): dilation of cardiac chambers (results in poor systolic contraction)


Hypertrophic (HCM): hypertrophy of heart walls, moreso in the septum



Infiltrative/restrictive: restricts the contractility of the heart

Goal 3: describe classes of viruses involved in DCM


- DCM can be 1( (usually idiopathic or genetic) or 2( to myocarditis or other systemic diseases


- Some forms of DCM are thought to be secondary to enteroviruses, coxsackie B3, and hepatitis C

Goal 4: Describe etiologies (families of genes) of DCM

Goal 5: Explain mechanisms that produce CM based on cellular components affected by the disease

Goal 6: Explain the concept of protein surplus cardiomyopathy

Goal 7: Outline mechanisms that produce cardiomyopathy in patients with mitochondrial disease


- Various subcellular components are affected in DCM, e.g. the cytoskeleton, sarcomere, nucleus-cytoskeleton connections, sarcolemma-cytoskeleton connections, and mitochondria structure and function


- Lamins (lamin A and C)


- Normal function is to form the nuclear cytoskeleton, and they somehow interact with the cytoplasmic cytoskeleton



- Most DCM causing mutations are in the N-terminus



- These mutations can be associated with sudden death


- Cardiac myosin binding protein C (CMBP-C)


- Normal function is sarcomere structure (binds myosin and titin) and regulation of contractility in response to adrenergic stimulus



- Pathologic mutations in CMBP-C affect ability to bind to myosin and titin


- Mutations in CMBP-C become more prevalent with age, indicating that they are not associated with early death even though they can produce DCM 


- Protein-surplus myopathies: abnormal accumulation of proteins


- Desmin



- Normal function is to bind adjacent Z-bands and keep sarcomeres parallel and lined up


- Mutations can result in DCM or restrictive CM


- Desmin is an intermediate filament that normally forms dimers but pathologically can make filamentous structures


- Histopathology: desmin accumulation along inside of cell membrane, misaligned sarcomeres


- Connexin



- Normal function is to form gap junction (intercellular communication, ion exchange)


- Mutations can result in DCM or ischemic heart disease



- Cx40 is altered in response to ischemic injury


- Mitochondrial genome mutations

- Recall that not all mitochondrial proteins are mito genome encoded


- Mutations in the oxphos complexes or in the mito-tRNA gene (which will affect all mito proteins) are of concern

- Defects in mitochondrial fatty acid metabolism enzymes are better characterized and associated with CM in children


- Histopathology: increased number of mitochondria (response mechanism to lower energy capacity due to defective mito

Goal 8: Describe CM commonly associated with arrhythmias


Arrhythmogenic right ventricular dysplasia (ARVD)



- ARVD is adipose tissue infiltration of RV myocardium



- Associated with sudden death

- Histopathology: fatty infiltration of entire myocardium with variably sized adipocytes, fibrosis, and inflammatory infiltrate

Goal 9: Outline the features of of hypertrophic CM

Goal 10: Describe the main genes affected in hypertrophic CM


HCM



- Marked septal hypertrophy (asymmetric)

- Associated with mutations in (-myosin heavy chain, and also troponin-T, CMBP-C, and (-tropomyosin; all of these proteins are components of the sarcomere


- Histopathology: disarray of sarcomeres and myocytes
