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Bosentan Attenuates Compensatory Left Ventricular Hypertrophy

Induced by Aortocaval Fistula in Rats
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'Department of Pediatrics, “Physiology and *Anatomy, College of Medicine, Dongguk University, Gyeongju, Korea

ABSTRACT

Background and Objectives : Endothelin-1 (ET-1) is increased in advanced congestive heart failure and pul-
monary hypertension associated with increased pulmonary blood flow. The role of ET-1 and the protective effect
of the dual endothelin receptor antagonist, Bosentan, were investigated in overcirculation-induced compensatory
left ventricular (LV) hypertrophy using aortocaval fistula (AVF) rats. Materials and Methods : Twenty one 8-
week-old rats were randomized into sham control, AVF and Bosentan (100 mg/kg/day) treatment groups. Four
weeks later, the cardiac hypertrophy, pulmonary artery morphometry, plasma and tissue levels of ET-1 and the
immunoreactive signal of ET-1 were evaluated in the heart and lung tissues. Results : Chronic AVF developed
LV hypertrophy and markedly increased the plasma and tissue ET-1 levels in the heart and lung compared to
those in the controls (p<0.05), and these changes were attenuated by Bosentan treatment (p<0.05). However,
the wall thickness of the pulmonary arteriole did not change. In addition, the immunoreactive signal of ET-1
was increased in the heart after AVF compared with the controls, and was also slightly decreased with Bosentan
treatment. However, there were no remarkable differences in the lung tissue. Conclusion : ET-1 was up-regulated
in compensatory LV hypertrophy induced by AVF. Bosentan attenuates cardiac hypertrophy and decreases the
ET-1 levels in the plasma, heart and lung. Therefore, it is speculate that chronic treatment of an ET-1 antagonist
may provide an additional strategy for AVF-induced compensatory LV hypertrophy. (Korean Circulation J 2005;

35:665—671)
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Fig. 1. Development of cardiac hypertrophy. AVF rats were deve-
loped marked cardiac hypertrophy after 4 weeks (p<0.05). Bosentan
treatment attenuated cardiac hypertrophy significantly (p<0.05).
Results are expressed as means £SD. AVF: aortocaval fistula, B:
bosentan.

Medial wall thickness of arteriole (%)

Control AVF AVF+B

Fig. 2. Medial wall thickness (2 X medial wall thickness/external
diameter X 100) for pulmonary vessels with diameters from 50 to
100 £ m. The medial wall thickness was not different with controls,
AVF and bosentan treatment rats. Results are expressed as means &
SD. AVF: aortocaval fistula, B: bosentan.
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Fig. 3. The levels of ET-1 in blood (A), left ventricle (B) and lung
tissue (C). ET-1 levels in blood were increased after AVF (p<0.05).
Bosentan treatment decreased significantly (p<0.05). ET-1 levels in
heart and lung tissue also increased markedly (p<0.05). Bosentan
treatment decreased ET-1 levels in heart and lung tissue significan-
tly (p<0.05). Results are expressed as means =SD. ET-1: Endothe-
lin-1, AVF: aortocaval fistula, B: bosentan.
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G051 Z715150tHp<0.05). Bosentanol A= 54.049.2 22 A 9] ET-1-2 9] 27.0£2.4 ng/mg tissue
ng/100 mg tissue= thEwtol BIs] S7hE o] U1t of of Bl ths T4 46.6+7.2 ng/mg tissueR
ST Hlsl oA H25HArhp0.05) (Fig. 3B). ofstA F7Fsk 2™ (p<0.05), Bosentan FojtolA] 82,1
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Fig. 4. The expression of ET-1 (brown color) was increased in heart after AVF compared with controls and was slightly decreased with Bosentan
treatment. ET-1 in coronary artery was expressed focally and no remarkable differences between groups (A). There were no remarkable dif-
ferences in large pulmonary artery and bronchial wall. However, there were not stains in small pulmonary arterioles (B) (< 400). Bar=50 ¢ m.
LV: left ventricle, CA: coronary artery, AVF: aortocaval fistula, B: bosentan, ET-1: Endothelin-1.
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