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ABSTRACT Objective To apply a dimensionality reduction machine learning algorithm to evaluate and compare the
reliability of the modified Simpson’s method and two—dimensional speckle—tracking echocardiography (2D-STE) in assessing
myocardial ischemia—reperfusion injury (I/R) in rats.Methods A total of 36 male Sprague—Dawley (SD) rats with aged 6 to 8
weeks was randomly divided into three groups: the I/R group (n=15) , the ferroptosis inhibitor (Fer—1)+I/R group (n=11) , and
the sham operation group (n=10). At 24 h after reperfusion, left ventricular ejection fraction (LVEF) , end—diastolic volume
(LVEDV) , end-systolic volume (LVESV) , and stroke volume (SV) were measured by the modified Simpson’s method.2D-STE
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was used lo measure global circumferential strain during systole (GCSsys) at the papillary muscle level and regional
circumferential strain (RCS) in three segments (anterior wall, anterior septum, and posterior septum). The percentage of
myocardial infarction area was determined by TTC staining. The differences of the above parameters were compared among the
groups. Cross—validation curves, coefficient path plots, and waterfall plots were drawn by least absolute shrinkage and selection
operator (Lasso) regression to identify optimal parameters for evaluating myocardial I/R injury in rats. Results During the
experiment, 5 rats died in the I/R group and 1 rat died in the Fer—1+I/R group.Ultimately, 10 rats from each group were included
in the statistical analysis. GCSsys and RCS of anterior wall, anterior septum and posterior septum in I/R group and Fer—1+I/R
group were lower than those of sham operation group. LVEF, GCSsys and RCS of anterior wall, anterior septum and posterior
septum in Fer—1+I/R group were higher than those of I/R group, with statistical significances (all P<0.05).The proportion of
myocardial infarction area in the I/R group, Fer—1+I/R group and sham operation group were (40.57+7.93)% , (22.55+2.50)%
and 0, respectively. There were significant differences in pairwise (all P<0.05). Lasso regression indicated that 2D-STE
parameters outperformed those of the modified Simpson’s method in evaluating myocardial I/R injury, with RCS of anterior wall
identified as the most sensitive indicator. Conclusion ~ Compared with the modified Simpson’ s method, 2D-STE provides a
more effective evaluation of the cardioprotective effects of Fer—1 on myocardial I/R injury in rats.Among the parameters assessed,

RCS of anterior wall is the most sensitive marker for monitoring left ventricular systolic function.
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