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Co-existence of up-regulated Piezol expression and altered calcium homeostasis regulatory proteins in a rat model of
monocrotaline-induced right ventricular failure

NIE Jian', LI Qianz, ZHANG Jingﬁ (lDepurtment of Geriatrics, Shaanxi Provincial People’s Hospital, Xi'an 710068, China;
Department of Critical Care Medicine ;*Department of Cardiovascular Medicine ;*Corresponding author , E-mail : zxjiu@126.com )
Abstract:  Objective To observe the expression changes of the mechanosensitive ion channel Piezol, the alterations in the phos-
phorylation level of ryanodine receptor 2(RyR2) , and the expression of sarco/endoplasmic reticulum calcium ATPase 2a(Serca2a) in
right ventricular tissue of monocrotaline-induced right ventricular failure model.  Methods Twelve Sprague-Dawley rats were randomly
divided into control group(n=5) and model group (n=7). Rats in model group received a single intraperitoneal injection of monocrotaline
(MCT, 60 mg/kg) to establish a pulmonary arterial hypertension-induced right ventricular failure model, while those in control group
received an equal volume of normal saline. Model establishment was validated by right ventricular catheterization, echocardiography,
HE staining of lung tissues, Masson staining of right ventricle, and Western blot for fibrotic markers (Collagen I and Collagen 1II ).
Western blot was performed to detect the protein expression levels of Piezol, Serca2a, total RyR2 (T-RyR2) , and phosphorylated
RyR2 (p-RyR2) , and the p-RyR2/T-RyR2 ratio was calculated. Results Compared with control group, the right ventricular free
wall thickness significantly increased (P<0.001) , while the ratio of pulmonary acceleration time to ejection time decreased in model
group (P<0.01) ; lung HE staining revealed disrupted alveolar structure and thickened pulmonary arteriolar walls in model group ; the
percentage of right ventricular fibrotic area was significantly elevated (P<0.01), and the protein expression levels of Collagen I and
Collagen Il were significantly up-regulated in model group (P<0.05) ; Piezol protein expression was significantly up-regulated in the
right ventricular tissue in model group (P<0.000 1), Serca2a expression was significantly down-regulated (P<0.01) , and the p-RyR2/
T-RyR2 ratio significantly increased (P<0.01). Conclusion In the MCT-induced right heart failure model, the up-regulation of
Piezol co-exists with down-regulated Serca2a and increased RyR2 phosphorylation in the right ventricular myocardium.
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Figure 1 ~ Comparison of body weight changes over time between monocro taline-treated rats and control rats
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Figure 2 Effect of MCT on pulmonary arterial pressure in rats measured by right heart catheterization
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Figure 3 Representative echocardiographic features of rats in MCT group
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Figure 5 Effect of MCT on pulmonary vascular remodeling and alveolar structure in rats (HE staining)
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Figure 7 Effects of MCT on expressions of Piezol and calcium homeostasis-related proteins in right ventricular tissue
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