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Analysis of spiral reentry using intracellular Ca>* mapping
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Abstract: Ventricular tachycardia (VT) and fibrillation (VF) are well known as fatal arrhythmias leading to sudden cardiac
death. Abnormal excitation propagation “reentry” is thought that main cause of VT/VF. Recently it was reported that
characteristic phenomenon of intracellular calcium (Ca;) changes such as triggered activity were induced faster than
transmembrane potential (Vm) when emergence VF. However interaction between Vm/Ca; when VT exacerbation VF and
mechanisms of reentry generation were still unclear. In this study for analyze VF induction. We correlation between spatial
heterogeneous Action potential duration (APD) and Ca?* amplitude during VT. Simultaneous optical mapping Vm/Ca; was
performed with Langendorff-perfused rabbit hearts during pacing and VF induced cross-field stimulation protocol. APD
and Ca?* amplitude maps were constructed during pacing and VT both. APD and Ca?* amplitude altered spatially which
magnitude increase each beat in VT. Ca?*amplitude alternans were larger than APD alternans. That induced spatially
discordant APD alternans and reentry generation. This result suggest that functional block line emerged alternans in VT is

mechanisms of reentry generation.
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(b) Small magnitude of Ca?* alternans at point A during VT
Fig.1 Intracellular Ca?* trace and Corresponding transmembrane
potential
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Fig.2 Action potential duration (APD) map of each beat during
VT
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Fig.3 Intracellular Ca?*Amplitude map of each beat during VT
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Fig.5 Activation map of spiral propagation
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