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ABSTRACT

Background and Objectives[] Regression of left ventricular hypertrophy (LVH) is important because deve-
lopment of myocardial ischemia, heart failure or arrhythmias may be reduced. However, an animal model for
LVH regression is not well established and there are no useful parameters to predict LVH regression. Ma-
gnetocardiogram (MCG), magnetic signal generated from the heart, has recently been investigated for the
detection of electrical current changes of the heart. This study was undertaken to establish rat models of LVH-
regression and to assess MCG changes during LVH induction and regression. Materials and Methods[] Rat
models of pressure overload LVH were established by transverse aortic constriction (TAC) and LVH regression
was generated by untying 2 weeks after TAC. Hemodynamic, echocardiographic and biochemical evaluation
were performed in order to confirm this model. Magnetic fields were recorded with a SQUID gradiometer
before and after TAC, and also recorded at 1, 3, 7, and 14 days after untying, respectively. Results(J Rat mo-
dels of LVH-regression were established successfully by TAC and untying. The pressure gradient across TAC
disappeared within 10 minutes after untying. LV weight, LV weight/body weight ratio, LV mass and expression
level of atrial natriuretic factor were significantly increased following TAC and decreased to baseline value
after pressure unloading. Deeper S waves and strain patterns were observed after LVH induction and gradua-
lly returned to basal levels over the 2 weeks after untying. Conclusion[] MCG changes in the rat models of
LVH-regression indicate that MCG can be a helpful modality for the diagnosis and evaluation of LVH as well
as follow-up after treatment of LVH. (Korean Circulation J 2002532 (4):330-338)
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Fig. 1. Schematic illustration of the pressure overload induced left ventricular hypertrophy (LVH) and regression
model in rats. LVH was developed 2 weeks after fransverse aortic constriction (TAC)(A). Regression of LVH was

induced by the untying at 2 weeks after TAC (B).
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Fig. 2. Changes of pressure gradient in the left ventricular hypertrophy-regression model. Pressure gradient develo-
ped by transverse aortic constriction (TAC) was decreased immediately after untying of TAC and pressure tracings
of both caroftid arteries were identical from 1 week after untying.
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TAC TAC-U14

Fig. 3. M-mode echocardiogram of left ventricular hypertrophy (LVH)-regression model. In pressure overload indu-
ced LVH group (TAC group), diastolic thickness of interventricular septum (IVSd) and LV posterior wall (LVPWd) was
markedly increased with normal LV cavity size (LVIDd). Two weeks after untying of TAC (TAC-U14 group), IVSd and
LVPWd was returned to baseline value.
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Table 2. Changes of left ventricular weight (LVW) and left ventricular weight-to-body weight (LVW/BW) ratio during

the induction and regression of LV hypertrophy

Group n BW (9) RAW (mm) LAW (mm) RVW (mm) LVM (mg) LVW/BW (mg/g)
Control 6 233.7+ 12.6 145+ 1.1 211+ 43 1757+ 97  524.6+ 38.7 2.26+ 0.28
TAC 7 265.6% 21.6" 164+ 3.2 227+ 47 1723+ 30.5  714.3% 91.8" 2.69+ 0.31*
TAC-Ul 4 227.6+ 87° 18.12 4.5 209+ 59 1458+ 27.5 5442+ 90.6% 2.39+ 0.37
TAC-U3 5 199.8+ 159° 177+ 58 212+ 11.0 133.8+ 38.5  526.5+ 22.6° 2.64% 0.17
TAC-U7 5 233.0+ 20.5% 20.1% 12.4 225+ 52 177.0+ 520  516.7+ 23.8° 2.21+ 0,09
TAC-Ul4 4 240.4% 10.3 219+ 7.8 23.5¢ 59 153.6+ 23.8  573.0% 36.4% 2.38+ 0.07

RAWD right atrial weight, LAWO left atfrial weight, RVWIO right ventricular weight, TACDO fransverse aortic constriction,
*0 p<0.05, T 0 p<0.01 vs Control group, ¥ 0 p<0.05, § 0 p<0.01 vs TAC group
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Fig. 4. Expression level of atrial natriuretic factor (ANF)
MRNA in left ventricular hypertrophy-regression model.
ANF mRNA expression was significantly increased after fr-
ansverse aortic constriction (TAC) and decreased after
induction of LVH (left ventrichlar hypertrophy) regression
by untying. The expression level was nearly normal from
3 days after pressure unloading. *0 p<0.05 vs Control gr-
oup, T O0p<0.05and F O p<0.005 vs TAC group.
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Fig. 5. Magnetocardiographic finding in the left ventri-
cular hypertrophy (LVH)-regression model. Deep S wave
and elevated ST segment (LV strain pattern) was obse-
rved in the rats of pressure overload induced LVH (TAC
group). Two weeks after pressure unloading (TAC-U14
group), LV strain pattern was not evident and S wave
of TAC-U14 group became more shallow than that of
TAC (fransverse aortic constriction) group.
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