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Table 1 Model parameters under control and
acute ischemic conditions
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Fig. 1 Control and ischemic APDR curves and slopes of APDR curves for endocardial (a),

mid-layer (b) and epicardial (c) cells
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Fig. 2 Control and ischemic ERPR curves and slopes of ERPR curves for endocardial (a),

mid-layer (b) and epicardial (c) cells

—: Control; - Ischemia.



<192+ EYMUF EEYIIR R

Prog. Biochem. Biophys. 2015; 42 (2)

23 SEE

£ 1D A PR R, AT HE— D05 B
(vulnerable window, VW)@, ‘g2l EEA
DX A RS B IS A1) P 52 21 158 it n 47 13 A
B ) S RHYAT (P N S R B ) A T BH A A O
AR R AR SRS DN, DRI g SRR S e T TR
PIRAENME, & TR O AR R AE AR
FRbR, Ty R R R R AR XA B A 5 S i TR m)
REPRBOR. 7RGS0, BWEEAE 1D 4280

—~
S
N=od

450 -

400 -

(951
W
(=)

Vulnerable window/ms

300

Space/mm

Ischemia

Control

Sl Xk, R A AR At i, S gk B pE 3
firax, o, K] 3a Hiil Space Fani% 1D 4141311
ALE, LUER], 78 1D A2 5 X,
SN K= I N e A N A e ) | B S I b
WA R Ty K R, R 1D AT B
(Kl 3a 07 5 FH RS b O REAT X LG, 5 8 5
FEAEan &l 3b s, mILAE A B, MHIEALE T
AL I 3 ) S LW R B N, R4 Lol I
R T AR Zy e, IR 575 kTR % .

(b)

E 6

=

=]

2z

g 4r

(o}

2

E

o 2+

=)

<

§ I
2 0

Control Ischemia

Fig. 3 Measured vulnerable window along the 1D strand

(a) Vulnerable window under control and global ischemic conditions along the 1D strand. (b) Comparison of the width of the vulnerable window

between control and global ischemia in the M region of the 1D strand marked by double lines.
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Fig. 4 Measured CV along the 1D strand
(a) CV restitution curves under control and global ischemic conditions. (b) Slopes of CV curves under control and ischemic conditions. — : Control;

- : Ischemia.
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Simulation Study of Ventricular Arrhythmia at The Early
Stage of Global Ischemic Condition®
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Abstract In this paper, to analyze the functional influence of the early stage of global ischemia on cardiac
electrical activity and subsequently on ventricular arrhythmia, we take into account of three main
pathophysiological consequences of ischemia: hyperkalaemia, acidosis, and anoxia, and develop a human
ventricular cell and tissue ischemic model that combines a detailed biophysical description of the excitation
kinetics of human ventricular cells. Based on the model, the APDR curves, ERPR curves, vulnerable window, and
CVR curves under control and ischemic condition are computed separately. The experimental results show that
global ischemia can reduce APD, and slow down CV. Meanwhile since global ischemia decreases slope of APDR
and increases ERP, the induced re-entry can be maintained stably which is not prone to degenerate into ventricular
fibrillation. And due to a comparatively longer ectopic stimulation length to ensure the formation of reentry, global

ischemia decreases the probability to arrhythmia in some extent although the increased tissue vulnerability.
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