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Pulmonary hypertension and arterial changes in a newly developed rat model
with chronically increased pulmonary blood flow

Shigetoyo Kogaki, Tetsuya Sano, Takashi Miwatani, Tomoko Kita,
Tohru Matsushita and Shintaro Okada
Department of developmental medicinel Pediatrics[] Osaka university graduate school of medicine

Congenital heart lesions resulting in increased pulmonary blood flow are common and some
cases lead to pulmonary hypertension and heart failure if unrepaired. The precise mechanisms
whereby increased pulmonary blood flow results in an eventual detrimental remodeling of the pul-
monary vasculature remains unknown. We developed a new rat model with increased blood flow in
the right lung using a surgical procedure by which both an aortocaval shunt and a ligation of left pul-
monary artery were created. Sprague-Dawley rats were divided into three groups and were exam-
ined 6 weeks after surgery. PH group n=6[11 operated rats, treated with saline, ACEI Group n=
611 operated rats, treated with cilazaprild 10 mg/kgBW/day[] C group n=6[T] control rats, sham
operation. Our model] PH group( resulted in a significant increase in right ventricular systolic pres-
surel] PHO 425+ 7.9 mmHg vs. CO 24.6x 2.6 mmHg, p<0.050 and right ventricular mass ratiol] PHO
0.26+ 0.02 vs. CO 0.43+ 0.06, p<0.050 The animals showed poor body weight gaifn] PHO 130+ 8.7 g vs.
CO 151+ 7.1 g0 and high ANP level in the serumd PHO 60.7+ 8.4 pg/ml vs. CO 49.3= 2.9 pg/ml0 His-
tological examination revealed that mild thickening of the pulmonary arterial medial wall developed
with increased muscularization of small arteries, whereas the intimal layer was unchanged. These
change are similar to the Heath-Edwards type 1 classification of vascular arteriopathy seen in con-
genital heart disease with increased pulmonary blood flow. The angiotensin converting enzyme in-
hibitor cilazapril attenuated the development of pulmonary hypertension(J RVSP ACEIT 24.8+ 3.6
mmHgO and reduced right ventricular hypertrophyd RV mass ratiodd ACEIC 0.32+ 0.010 Neither
was significantly different from the control. This suggests that ACE inhibition may prevent the de-
velopment of pulmonary hypertension induced by increased blood flow. Our rat model may be a use-
ful tool to analyse mechanisms contributing to the pulmonary vascular remodeling in the presence of
increased blood flow and pulmonary hypertension.




