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Dual measurement system of myocardium contraction and
cardiac action potential/intracellular calcium signal
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Abstract: Cardiac simultaneous optical mapping of membrane voltage (Vm) and intracellular calcium (Cai) has become
powerful tools for analyze cardiovascular electrophysiological function. However, cardiac contraction produces motion
artifacts durting optical recording. For eliminating motion artifact, conventional optical mapping approach were adding
exitation-contraction uncoupler (E-C uncoupler) such as 2,3-butanedione monoxime (BDM). Nevertheless, BDM has proven
to affect APD restitution and incidence of arrhythmia. We developed a image processing software to subtract motion artifacts
from optical mapping signal that were captured in the experiment without E-C uncoupler. Optical mapping performed with
Langendorff-perfused rabbit heart stained with voltage-sensitive dye RH237 and Ca2+ sensitive dye Rhod-2. The fluolence
signal was split with a dicroic mirror at 630nm. The emitted fluoerence signal were recorded using two CMOS
cameras.Motion tacking infromation estimated from both Cai and Vm images by deformable transform and transform as static
image.
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Fig.1 Intracellular Ca?* signal trace A: Raw signal deisturbed by
motion artifact B:Applyied proposal processing signal
eliminated motion artifact by deformable registration
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Fig.2 Intracellular Vm signal trace A: Raw signal deisturbed by
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motion artifact B:Applyied proposal processing signal

eliminated motion artifact by deformable registration
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Fig.3 Intracellular Ca2+ trace and Corresponding
transmembrane potential eliminated motion artifact
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