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Congenital heart block (CHB) is a conduction abnormality that affects fetuses and/or newborn of mothers with autoantibodies reactive with the intracellular soluble ribonucleoproteins 48kD SSB/La, 52kD SSA/Ro, and 60kD SSA/Ro. CHB carries substantial mortality and morbidity, with >60% of affected children requiring lifelong pacemakers. We have established an animal model of CHB by immunizing female mice with recombinant antigens, reproduced the human complete AV block in an isolated Langendorff perfused fetal heart and correlated these findings with L-type Ca channel inhibition by maternal antibodies from mothers of children with CHB. We have also established a passive animal model by directly injecting maternal antibodies into pregnant mice and reported for the first time significant sinus bradycardia unrelated to AV block, indicating that the spectrum of conduction abnormalities extend beyond the AV node to also affect the SA node.  Interestingly, recent reports demonstrated that alpha-1D knockout mice unexpectedly exhibited intrinsic sinus bradycardia, suggesting a vital role of alpha-1D Ca channels in SA node pacemaker. Our hypothesis is that Ca channels (alpha1-C and alpha-1D) are a direct target for maternal antibodies, and that Ca channels play a significant role in autoantibody-mediated cardiac disorders. Preliminary data show exclusive expression of alpha-1D Ca channel in the SA and AV node but not in the ventricles; that maternal autoantibodies inhibit alpha1D Ca current expressed in Xenopus oocytes and mammalian cells. This inhibition was completely reversed by the dihydropyridine Ca channel agonist, Bay K 8644 thus opening new avenues in the treatment and prevention of CHB.  All together, these data provided strong evidence supporting an etiologic role of antibody involvement in the pathogenesis of CHB and point to an essential role of Ca channels in the development of the disease.

