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Gender Differences on the Electrophysiological Characteristics and Calcium Homeostasis in Atrium and Pulmonary Vein
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Atrial fibrillation (AF) is the most common cardiac arrhythmia seen in clinical practice and induce cardiac dysfunction and stroke. Gender
difference has been found to be an important risk factor of atrial fibrillation. The prevalence of AF was considerably greater in men than in
women. Pulmonary veins (PVs) were known to be important pathological role in the genesis of AF. PVs have been shown to contain
cardiomyocytes with a high arrhythmogenic activity. It has been shown that female gender has an relatively lower incidence of AF from
pulmonary veins (PVs). These findings suggest the possible different arrhythmogenic activity between male and female PVs. However, the
understating about the gender differences of PVs and atrium is not clear. Abnormal calcium regulation has been suggested to play an important
role in the genesis of atrial fibrillation and PV arrhythmogenesis. Enhanced Na+/Ca2+ exchanger (NCX) and dysfunction of ryanodine receptor
(RyR) have been suggested to induce AF and PV arrhythmogenesis. Nevertheless, the information about the gender difference in calcium
regulation of PV and atrium was limited. Furthermore, Ca2+ spark has been reported to have a role in the pathophysiology of AF. It is possible
gender difference may have different calcium spark to induce dissimilar atrial electrophysiology and PV arrhythmogenesis. FK-506 may induce
RyR dysfunction to enhance a sarcoplasmic reticulum (SR) Ca2+ leak to induce AF. K201, the RyR stabilizer has been shown to reverse
abnormal RyR and found to inhibit atrial fibrillation with unclear mechanisms. It is possible that K201 may reduce PV arrhythmogenic activity
though its regulation on calcium homeostasis and FK-506 may impair PV RyR with an increase of arrhythmogenesis. Through the
pharmacological studies, we have the chances to investigate the gender differences in calcium regulation in PV and atrial cardiomyocytes. The
purposes of this study in the first year are to investigate the gender difference on the cell morphology and electrophysiological characteristics in
the PVs and atrial cardiomyocytes. In the second year experiment, we will investigate the RyR function, calcium regulation, calcium spark and
expressions of calcium regulation proteins (calmodulin kinase, NCX, RyR, SERCA, phsopholamban) in PV and atrial cardiomyocytes from male
and female rabbits and evaluate whether these differences are gender related. In the third study, we will evaluate the effects of different
concentrations of RyR stabilizer (K201, magnesium) and dysregulator (FK-506, ryanodine, ouabain) on the electrophysiology, ionic currents,

calcium regulation and calcium spark in PV and atrial tissue preparations and single cardiomyocytes and compare these pharmacological



responses among atrial and PV cardiomycocytes with and without pacemaker activity in male and female rabbits. Methods: The first year
experiment- Transmembrane action potentials (APs) were recorded in atrium and PVs from male and female rabbits (2-3 Kg, 6 months). Single
cardiomyocytes are isolated from rabbit PVs and atrial appendage through perfusion of Tyrode solution containing digestive enzymes.
Whole-cell clamp techniques are used to study the L-type calcium current (ICa-L), transient inward currents, NCX currents, transient outward
currents (Ito) and delayed (IK) and inward rectified outward potassium (IK1) current in female and male PV and atrial cardiomyocytes. Confocal
microscopy is used to measure the cell size and number of cell bifurcations from female and male single cardiomyocytes. Second year
experiment: Single cardiomyocytes are isolated from rabbit female and male PVs and atrial appendage through perfusion of Tyrode solution
containing digestive enzymes. Confocal microscopy is used to measure the intracellular calcium ([Ca2+]i) transient, [Ca2+]i store, and Ca2+
sparks with fluorescence. Immunolabeling with confocal microscopy and western blot are used to detect and measure the Kir 2.2, mink, HERG,
Kv4.3, RyR with and without phosphorylation, Calmoduline kinase with and without phosphorylation, NCX, SERCA, and phospholamban.
Third year experiment: The APs and ionic currents (L-type calcium current (ICa-L), transient inward currents, NCX currents, Ito, IK and IK1
current are obtained from isolated male and female rabbit PV and atrial tissue preparations and single cardiomyocytes before and after the
administration of K201 (0.1, 1, 10 uM), magnesium sulfate (1.8 mM, 5.4 mM) or FK506 (0.01, 0.1, 1 uM), ryanodine (0.1, 1, 10 uM) and
ouabain (0.1, 1, 10 uM) using the conventional microelectrode recording and whole-cell clamp techniques. Confocal microscopy is used to

measure the [Ca2+]i transient, [Ca2+]i stores and Ca2+ sparks with fluorescence before and after drug administrations.



