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Background:

Therapeutic hypothermia (TH) increases the susceptibility to ventricular arrhythmias
(VA) by prolonging action potential duration (APD) and facilitating arrthythmogenic spatially
discordant alternans (SDA). The calcium sensitizer levosimendan has been reported to shorten
APD by enhancing ATP-sensitive K current. We hypothesized that levosimendan might
shorten the already prolonged APD during TH, decreasing the SDA threshold, and prevent the

occurrence of VA.

Methods:

Langendorff-perfused isolated rabbit hearts were subjected to 15-min TH (30°C)
followed by 30-min treatment with levosimendan (0.5 uM, n=9) or vehicle (n=8). Using an
optical mapping system, epicardial APD was evaluated by S1 pacing. SDA threshold defined
as the longest PCL that induce SDA phenomenon. Ventricular fibrillation (VF) inducibility
was evaluated by burst pacing for 30 s at the shortest PCL that achieved 1:1 ventricular

capture.

Results:

Levosimendan shortened the ventricular APD (PCL 300 ms, from 229+9 ms to 211+18
ms, p=0.02) and decrease the SDA threshold (from 327+88 ms to 311+68 ms, p=0.001)
during TH. The VF inducibility was decreased by levosimendan from 39+30% at 30°C to
14+12% with levosimendan. In control hearts, the APD (p=0.75), SDA threshold (p=ns) and
VF inducibility (p=0.12) were not changed by vehicle during TH.

Conclusion:

Levosimendan might protect the hearts against VA during TH by shortening the APD and
decreasing SDA threshold. Enhancing ATP-sensitive K current with levosimendan during TH
might be a novel approach to prevent VA during TH.
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Levosimendan Shortens Action Potential Duration Decreases Alternans Threshold and
Prevents Ventricular Arrhythmia during Therapeutic Hypothermia in Isolated Rabbit Hearts
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Background

B Therapeutic hypothermia (Ti-R increases the susceptibility
to ventricular arrhythmias (VA) by prolonging action
potential duration (APD) and facilitating arrhythmogenic
spatially discordant alternans (SDA).

®m The calcium sensitizer levosimendan has been reported to
shorten APD by enhancing ATP-sensitive K current.

B We hypothesized that levosimendan might shorten the
already prolonged APD during TH, decreasing the SDA
threshold, and prevent the occurrence of VA.

Methods

m Langendorff-perfused isolated rabbit hearts were
subjected to 15-min TH (30°C) followed by 30-min treatment
with levosimendan (0.5 pM, n=9) or vehicle (n=8). (Figure 1)

B Using an optical mapping system, epicardial APD was
evaluated by S1 pacing.

B SDA threshold defined as the longest PCL that induce SDA
phenomenon.

® Ventricular fibrillation (VF) inducibility was evaluated b;
burst pacing for 30s at the shortest PCL that achieved 1:1
ventricular capture.

Results

B Levosimendan shortened the ventricular APD (PCL 400 ms,
from 272.1£7.6 ms to 252.1+19.7 ms, p=0.02) and decrease
the SDA threshold (from 327488 ms to 311268 ms, p=0.003)
during TH. (Figure 2, 3)

B The VF inducibility was decreased by levosimendan from
39+30% at 30°C to 14+12% with levosimendan. (Figure 4)

® In control hearts, the APD Sp=ns). SDA threshold (p=ns
and VF mduc]bilfty (p=0.12) were not changed by vehicle
during TH. (Figure 3-6)

Conclusion

B Levosimendan might protect the hearts against VA durin
TH by shortening the APD and decreasing SDA threshold.

B Enhancing ATP-sensitive K current with levosimendan
%_J'ring TH might be a novel approach to prevent VA during
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