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Abstract

PURPOSE OF REVIEW: To give an overview of the current hypotheses of the pathogenesis of rheumatic
fever and group A streptococcal autoimmune sequelae of the heart valve and brain.

RECENT FINDINGS: Human monoclonal antibodies (mAbs) derived from rheumatic heart disease have
provided evidence for crossreactive autoantibodies that target the dominant group A streptococcal
epitope of the group A carbohydrate, N-acetyl-beta-D-glucosamine (GIcNAc), and heart valve
endothelium, laminin and laminar basement membrane. T cells in peripheral blood and in rheumatic
heart valves revealed the presence of T cells crossreactive with streptococcal M protein and cardiac
myosin. For initiation of disease, evidence suggests a two-hit hypothesis for antibody attack on the valve
endothelium with subsequent extravasation of T cells through activated endothelium into the valve to
form granulomatous lesions and Aschoff bodies. Autoantibodies against the group A streptococcal
carbohydrate epitope GlcNAc and cardiac myosin and its peptides appear during progression of
rheumatic heart disease. However, autoantibodies against collagen that are not crossreactive may form
because of the release of collagen from damaged valve or to responses to collagen bound in vitro by
certain serotypes of streptococci. In Sydenham chorea, human mAbs derived from disease target the
group A carbohydrate epitope GIcNAc and gangliosides and dopamine receptors found on the surface of
neuronal cells in the brain. Human mAbs and autoantibodies in Sydenham chorea were found to signal
neuronal cells and activate calcium calmodulin-dependent protein kinase Il (CaMKIl) in neuronal cells
and recognize the intracellular protein biomarker tubulin.

SUMMARY: To summarize, pathogenic mechanisms of crossreactive autoantibodies which target the
valve in rheumatic heart disease and the neuronal cell in Sydenham chorea share a common
streptococcal epitope GIcNAc and target intracellular biomarkers of disease including cardiac myosin in
the myocardium and tubulin, a protein abundant in the brain. However, intracellular antigens are not
believed to be the basis for disease. The theme of molecular mimicry in streptococcal autoimmune
sequelae is the recognition of targeted intracellular biomarker antigens such as cardiac myosin and brain
tubulin, while targeting extracellular membrane antigens such as laminin on the valve surface
endothelium or lysoganglioside and dopamine receptors in the brain. Antibody binding to these cell
surface antigens may lead to valve damage in rheumatic heart disease or neuropsychiatric behaviors
and involuntary movements in Sydenham chorea.
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