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Background: While myocardial strain imaging provides quantitative and accurate
evaluation of the spatial distribution of ventricular wall motion abnormalities, its availability
has not been examined in the rat heart. The goal of this study was to investigate the utility of
ultrasonic strain analysis in evaluating the spatial distribution of regional contractile function
in rats.

Methods: Nine Sprague-Dawley rats (349 + 7 g) underwent left coronary ligation. Before
and after the ligation, color Doppler myocardial velocity data in the short-axis view were
acquired at 203 frames/s using the Vivid 7 system and a 10 S transducer (11.5 MHz). A
non-perfused area was visually assessed by intravenous myocardial contrast
echocardiography with 5% Definity infusion. Five regions of interest were positioned on the
anterior and posterior myocardium as segments A to E illustrated in Figure. Peak systolic
radial strain value in each segment was measured in preischemic and ischemic conditions.
Because peak systolic strain values varied with different Doppler angles, the corrected
values were used as the ratio of peak systolic strain during ischemia to peak systolic strain in
preischemia (€ ratio).

Results: Heart rates before and after the ligation were 440 + 63 and 387 + 87 bpm,
respectively. In the borderline segment (segment C), peak systolic strain decreased
compared with that in non-ischemic segments and the strain profile indicated postsystolic
thickening. In the central ischemic segment (segment E), peak systolic strain became
negative because of wall thinning in systole. As the segments in the anterior wall (segment B
to E) shifted toward the center of the risk area, the ¢ ratio gradually decreased (Figure).
Conclusion: Our results is similar to findings from previous studies using large animals and
suggests that spatial distribution assessment can be performed accurately in rats with acute
ischemia through the use of ultrasonic strain. The € ratio may be of utility in the spatial
distribution assessment of regional contraction in rats.
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