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[Abstract] Objective The aim of this study was to compare susceptibility differences in ventricular arrhythmias induced by pro-
grammed electrical stimulation between young and old mice, and to lay a foundation for subsequent research in this area. Methods
C57BL/6J young mice (8~12 weeks old) and old mice (16" months old) were included in this study. ECG and programmed electrical
stimulation were used to observe the occurrence of ventricular tachycardia (VT). Cardiac function indicators were detected by echocar-
diography, while membrane voltage and Ca®* were also measured by optical mapping. Results Compared with young mice, old mice had
a significantly prolonged R—R interval and increased occurrence rate of VT induced by electrical stimulation and ISO (P < 0.01). Echo-
cardiography results showed that compared with young mice, old mice had decreased ejection fraction (EF) and fractional shortening
(FS) (P < 0.01), but increased end—diastolic left ventricular posterior wall thickness (LVPWd) (P < 0.01). Histomorphology results
demonstrated that compared with young mice, old mice had an increased ratio of heart weight to tibia length, an enlarged cross—sectional
area of cardiomyocytes, and an increased collagen volume (P < 0.001). Optical mapping results showed that the action potential dura-
tion (APD) and Ca® transient duration (CaTD) of old mice were prolonged with statistically significant differences (P < 0.05), and that
old mice also exhibited obvious electrical reentrant under electrical stimulation and ISO stimulation, indicating that aging increased ab-
normal electrical conduction and susceptibility to arrhythmia. Conclusion Compared to young mice, aged mice exhibited morphologi-
cal changes in cardiac tissue and a decline in cardiac function, particularly alterations in cardiac electrophysiology resulting from aging,
which increased susceptibility to cardiac arrhythmias in aged mice.
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Figure 1 Electrocardiogram of young and old mice
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Table 1 Comparison of VT occurrence rate between young and aged mice

S n VTR kEE X P
Youth 36 4 11.11%
Old 36 6 16.67%
19.496 < 0.001
Youth + ISO 36 8 22.22%
Old +I1SO 36 19b¢ 52.78%

EiakTEFEHELE P <0.00;bATEEFHEILKP <
0.001;c 275 FF + 1SOUE,P<0.01,
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HHEE , ZAE /N EF FIFS 2 83 B AR, B4/ N
LVIDd, LVIDs, LVPWd 5 % 4 /N B A [b f 3 1
JE(3£2),
*x2 FEMBRIMEBENRORKEFEFRINBEES LS HILE

Table 2 Comparison of cardiac function between young and old mice

FEbR Youth(n = 10) Old(n = 10) ! P
EF(%) 73.170 + 3326 52.080 + 4.289" 3.062 0.007
FS(%) 42150 + 2.939 27.900 + 2.188" 2.824 0.011
LVAWd(mm) 0946 + 0.095  0.909 + 0.065 0.301 0.767
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LVPWd(mm)  0.600 + 0.054 0.836 = 0.045° 2522 0.021
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Figure 2 Histology differences between young and aged mice
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