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Effects of electromagnetic pulses on cardiac function in the left ventricle of rats
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Abstract: Objective To explore the effects of electromagnetic pulse (EMP) on cardiac function in the left ventricle of rats by
echocardiogram test. Methods Fourteen healthy male SD rats, weighing (190+10) g, were randomly divided into two groups with
7 rats each group. The observation group was subjected to EMP irradiation, with 200 kV/m, 3.5 ns duration, 14 ns width, 1 Hz, and
the control group underwent false irradiation. The cardiac functions in the left ventricle, such as left ventricle end-diastolic volume
(LVEDV), left ventricle end-systolic volume (LVESV), stroke volume (SV), ejection fraction (EF), fractional shortening (FS),
cardiac cycle (CC) and some other morphological and functional indexes of rats in this two groups were measured by
echocardiogram test before and 6 h, 2 d, 3 d after EMP exposure. The variance of these data from the repeatedly multilevel
measurement of two factors were analyzed by SPSS software. Results The two groups showed no significant difference in the
basic value of several indexes of the cardiac function in left ventricle before irradiation. And the effects of the EMP, time after
exposure and interaction between EMP treatments and time after exposure on LVEDV, LVESV, SV, EF, FS and CC in these two
groups of rats were not significantly different. Conclusion EMP exposure in this study are not enough to make significant changes
in left ventricle function of rats. Echocardiogram is a non-invasive and repeatable method to evaluate cardiac function of rats safely.
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Fig.1 Photograph of parasternal long axis image and M-mode

recording of left ventricle from a control rat
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Fig.2 Photograph of short axis image of left ventricle from a

control rat
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Tab.1 Echocardiogram parameters in rats before EMP exposure (Mean+SD)

Parameter Control group (n=5) Exposure group (n=6)
Left ventricle end-diastolic volume(LVEDV/uL) 144.457+34.639 139.690+30.850
Left ventricle end-systolic volume (LVESV/uL) 9.838+3.209 12.720+5.751
Stroke volume (SV/uL) 134.618+33.424 126.966+29.013
Ejection fraction (EF/%) 2.990+2.800 90.851+3.909

Fractional shortening (FS/%)

Cardiac cycle (CC/s)

59.277+5.051
0.138+0.013

55.794+6.855
0.136+0.014

2 200 kV/m.200% EMP k388G KR LVEDV KIS (x£5)
Tab.2 Changes in left ventricle end- diastolic volume (LVEDYV) in
rats after EMP exposure (Mean+SD)

LVEDV/uL
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Tab 4.Changes in stroke volume (SV) of left ventricle in rats after
EMP exposure (Mean+SD)

Time

Control group (n=5) Exposure group (n=6)

SV/uL

Time
Control group (n=5) Exposure group (n=6)

Before exposure 144.46+34.64 139.69+30.85
6 h after exposure 115.29+35.80 122.37439.02
2 d after exposure 138.43+£34.89 140.49+45.41

3 d after exposure 150.17+27.86 177.80+58.52

Before exposure 134.618+33.424 126.966+29.013

6 h after exposure 102.440+27.397 110.522435.085

2 d after exposure 118.531+£38.719 122.6824+46.357

3 d after exposure 138.121+28.954 151.672+54.978
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Tab.3 Changes in left ventricle end—systolic volume (LVESYV) in rats
after EMP exposure (Mean+SD)
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Tab.5 Changes in ejection fraction(EF) of left ventricle in rats after
EMP exposure (Mean+SD)

LVESV/uL EF/%
Time Time
Control group (n=5) Exposure group (n=6) Control group (n=5)  Exposure group (n=6)
Before exposure 9.838+3.209 12.72+5.751 Before exposure 92.99+2.80 90.85+3.91
6 h after exposure 12.85£10.175 11.846+6.331 6h after exposure 89.95+5.29 90.37+2.96
2 d after exposure 19.898+6.774 17.807+7.14 2d after exposure 84.26+7.59 85.99+7.05
3 d after exposure 12.046+5.666 26.124+19.614 3d after exposure 91.78+4.17 85.47+8.25
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Tab.6 Changes in fractional shortening (FS) of left ventricle in rats
after EMP exposure(MeanzSD)

FS/%

Time
Control group (n=5) Exposure group (n=6)
Before exposure 59.28+5.05 55.79+6.86
6 h after exposure 54.51+£7.49 54.56+4.61
2 d after exposure 47.28+9.38 49.56+9.78
3 d after exposure 57.63+£7.80 49.34+11.15
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Tab.7 Changes in cardiac cycle (CC) in rats after EMP exposure

(Mean%SD)
CCl/s
Time
Control group (n=5) Exposure group (n=6)

Before exposure 0.138+0.013 0.136+0.014
6 h after exposure 0.130+0.009 0.138+0.010
2 d after exposure 0. 129+0.009 0.127+0.007
3 d after exposure 0.130+0.006 0.130+0.006
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