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Detection of cardiac functions in rats using a new ultrasonic
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[ Abstract]  Objective A new type of ultrasonic diagnostic apparatus was used to evaluate the cardiac functions of
rats by two-dimensional and M-mode echocardiography, and the feasibility and accuracy of this method were assessed.
Methods A new type of ultrasonic diagnostic apparatus with a probe frequency of 6 MHz — 19 MHz was applied. The left
ventricular structure and various indexes were detected by transthoracic ultrasound after anesthesia in six normal male SD
rats. Results Transthoracic echocardiography clearly showed the general structure of the rat heart, and accurately and
stably obtained the cardiac function parameters of the left ventricle of rats, which can be used to evaluate the cardiac
functions of rats. Conclusions High-quality rat cardiac gross structural images, and stable and reliable cardiac function
data can be obtained using this new ultrasonic diagnostic apparatus. It is a non-invasive method for continuously and
accurately examining the gross structure of the rat heart and evaluating the cardiac functions.
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Table 1 Determination of the cardiac function
parameters by ultrasound in the normal rats

ECE WM + brifk2s 95% T {7 X [A]
Indices ~ Mean + standard deviation 95% confidence interval
LVDd(mm) 5.522 +0.226 5.284 ~5.759
LVDs(mm) 2.775 £0.316 2.443 ~3.107
LVEDV(mL) 0.177 £0.022 0.154 ~0.199
LVESV(mL) 0.023 +0.010 0.013 ~0.034
SV(mL) 0. 154 +0.019 0.134 ~0.174
CO(mL) 0. 047 +£0.007 0. 040 ~0.054
EF(% ) 86.940 +£4.033 82.710 ~91.180
FS(% ) 49.710 +£5.200 44.260 ~55.160
IVSTh( mm) 1.377 £0.137 1.233 ~1.521

HR (bpm) 318. 934 +£39.475 269. 920 ~367.948

TE:LVDd: 72 S & IR AR N LVDs: Z2 24 R I N2 LVEDV : 72
EEPHRK AT, LVESV . 2 WA R 258, SV . & 4l th &%, CO . .0 HiF
i EF 5515350, FS AR 4R %, IVSTh % [0 RS HR 03
Note. LVDd: left ventricular end diastolic diameter, LVDs: left
ventricular end systolic diameter, LVEDV : left ventricular end diastolic
volume, LVESV: left ventricular end systolic volume, SV stroke
volume; CO: cardiac output, EF: ejection fraction, FS. short axis
shortening rate, IVSTh: septal thickness, HR; heart rate.
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Note. In the figure, 1VS is the ventricular septum, LV is the left ventricle, LA is the left atrium, AO is the aortic view; the Dd

arrow indicates the left ventricular end diastolic diameter, the Ds arrow indicates the left ventricular end systolic diameter, and the

IVSTh arrow indicates the septal thickness.

Figure 1 Two-dimensional and M-mode echocardiography of the normal rats
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