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Background¡XThe three-dimensional structure of the atrioventricular conduction axis with detailed information about gap-junctional protein composition, one of the key players in the pathogenesis of cardiac rhythmic disorders, is still unclear.Method and Result¡XThree-dimensional models of the rabbit and rat atrioventricular conduction axis were reconstructed by combining histological and immunofluorescence staining on serial sections. The exact cellular boundaries, especially those between transitional cells and atrial myocardium, were demarcated by specific desmin and connexin labeling patterns in conductive myocardium. The models demonstrated that the atrioventricular conduction axis is segregated into two connecting compartments, one (transitional cells and compact node) predominantly expressing connexin45 and the other (the His bundle axis) predominantly co-expressing connexin45 with another connexin type, connexin43 in the rabbit and connexin40 in the rat. The three-dimensional models further demonstrated spatial complexity of interconnections between different components of the atrioventricular conduction axis, i.e., the atrial overlay, the transitional layer, the compact node, the posterior nodal extension, the lower nodal cells and the His bundle.Conclusion¡XBy demarcating the distinct anatomical borders of components of the atrioventricular conduction axis and using three-dimensional modeling, we have defined the connexin expression patterns and interconnections between different components of the atrioventricular conduction axis, providing a structural framework for further functional investigation.

