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Exploring the electrophysiological mechanisms of T-wave flattening
in electrocardiogram in the mouse model of chronic myocardial ischemia
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(1. First District of Cardiovascular Medicine, Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing 100700, China.
2. Experimental Research Center of China Academy of Chinese Medical Sciences, Beijing 100700)

[ Abstract]  Objective To establish a stable mouse model of chronic myocardial ischemia in coronary artery
disease and preliminarily elucidate the electrophysiological mechanisms of T-wave flattening under ischemic conditions.
Methods APOE™" mice were randomly divided into a model group and a lipid-lowering drug (LLD) group and subjected
to a high-fat diet for 3 months. C57BL/6] mice fed a normal diet were used as the control group. Electrocardiograms were
used to assess the mice before and after modeling, and cardiac perfusion was evaluated via nuclear PET/CT scans.
Hematoxylin-eosin and oil red O staining were employed to assess pathological atherosclerosis ( AS) plaque formation.
Mouse myocardial cells were isolated, and action potentials were recorded. Results After modeling, mice in the model

group exhibited a significant increase in cholesterol ( CHO) and low-density lipoprotein C ( LDL-C), along with the
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appearance of lipid plaques in the aorta. Lesions in the LLD group were noticeably reduced, and no plaques formed in the
control group. Myocardial nuclear scans revealed impaired blood perfusion in the hearts of the model group mice that was
significantly lower than that in the LLD and control groups. The electrocardiograms indicated a significant reduction in T/
QRS in both the model and LLD groups, with no significant changes observed in the control group. Myocardial cell action
potential recordings revealed an accelerated repolarization rate in the inner-layer myocardial cells under ischemia, and a
reduction in the inner-to-outer potential difference was identified as the primary electrophysiological mechanism underlying
T-wave flattening. Conclusions APOE™" mice can be used to establish a model of chronic myocardial ischemia. The
increased repolarization rate of inner-layer myocardial cells is likely to be the main cause of T-wave flattening in
electrocardiograms under ischemic conditions.
[ Keywords] coronary artery disease; chronic myocardial ischaemia; mouse electrocardiogram; T-wave flattening
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Note. Compared with the control group, *P<0.01. Compared with the model group, *P<0.05, ** P<0.0l.
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Note. A, Pathological staining (HE and oil red) of the aortic opening, aortic valve and whole aorta. B~ G, Plaque area and percentage of aortic

opening, aortic valve and whole aorta. Compared with the control group, *P<0.05, #P<0.01, * P<0.001, **P<0.0001. Compared with the
model group, * P<0.05, ™ P<0.01, ™ P<0.001.
Figure 2 Pathology of atherosclerosis
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Figure 3 Electrocardiogram of mice
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Note. A, In contrast to the control and LLD group, the myocardium of the model group mice showed markedly reduced nuclide uptake and

concomitant perfusion deficits, which suggests that myocardial perfusion was impaired in the model group. B, 18F-FDG SUV. C, ATP

content. D~E, Correlation analysis shows a linear relationship between the amount of nuclide perfusion (and myocardial ATP content) and

the degree of T-wave depression. Compared with the control group, *P<0. 05, ¥P<0.01. Compared with the model group, * P<0.05, ** P

<0.01.

Figure 4 Myocardial nuclide-CT/PET and ATP content
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Note. A, Compared with the control group, the repolarisation rate of the inner cardiomyocytes was significantly higher in the model group,
whereas the difference in the outer myocardium was not significant. B~F, Potential difference formed by the inner and outer cardiomyocytes is the
main cause of T-wave generation, and this difference is greatest at the completion of the ventral myocardium of the outer layer (A) (A-A’),

which is also the highest value of the T-wave (Pg ). Compared with the control group, *P<0.05, ™ P<0.01.

Figure 5 Membrane potential of inner and outer cardiomyocytes
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