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Effect of hydrogen sulfide donor on caveolin-1 expression in pulmonary
artery smooth muscle cells from hypoxic rats

YUAN Ping', WANG Li-Li*>, WANG Lan', ZHAO Qin-Hua', JIANG Rong!, GONG Su-Gang’,
LIU Jin-Ming"”

(*Department of Pulmonary Circulation, Shanghai Pulmonary Hospital, Tongji University, Shanghai 200433, China; 2Clinical
Laboratory, Zhejiang Provincial Hospital of Integrated Traditional Chinese and Western Medicine, Hangzhou 310003, China)

[ Abstract] Objective To determine the effect of hydrogen sulfide donor, sodium hydrosulfide (NaHS), on caveolin-1 (Cav-1)
expression in pulmonary artery smooth muscle cells from hypoxic rats. Methods The chronic hypoxic rat model was established by
intermittent normobaric hypoxia exposure. The hypoxic rat pulmonary artery smooth muscle cells (PASMCs) were cultured under
mixed gas conditions. Thirty-two Sprague-Dawley (SD) rats were randomly and equally divided into four groups (normoxia group,
hypoxia group, normoxia + NaHS group and hypoxia + NaHS group). The pulmonary arteriole intima-media thickness,
muscularization and PASMCs proliferation was measured by immunohistochemical assay. Reactive oxygen species (ROS) was
assessed by fluorescent probe assays. Western blotting was used to detect the protein expression of Cav-1. Results Compared with
control rats, right ventricular systolic pressure (RVSP), right ventricular mass index (RVMI), medial wall thickness, fully
muscularized vessels and proliferation of PASMCs were significantly enhanced in response to hypoxia. The level of ROS was
significantly higher and the expression of Cav-1 was decreased in the PASMCs of hypoxia group than in control groups. NaHS
treatment resulted in improvement of pulmonary arterial blood flow, alleviation of medial wall thickness, inhibition of PASMCs
proliferation, decrease of ROS production, and enhancement of Cav-1 protein expression. Conclusion NaHS treatment alleviates
pulmonary vascular structural remodeling in chronic hypoxic rats by decreasing ROS production, up-regulating the expression of
Cav-1, and inhibiting PASMCs proliferation.
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Table1 Comparison of hemodynamics and pulmonary artery morphology between four groups of rats (n=8, x+£s)
. Muscularization (%)
Medial wall
Grou RVSP (mmH RVMI - i
P ( 9 thickness (%)  Non-muscularized Partially Fully
muscularized muscularized
Normoxia 27 +2 0.23+0.03 18+1 59+ 2 34+2 7+1
Hypoxia 49 + 4™ 0.45+0.06" 37+2" 111" 38+2 51+2"
Normoxia + NaHS 28 + 3% 0.26 + 0.04* 21+ 1% 52 + 3% 37+4 11+1%
Hypoxia + NaHS 35 + 2% 0.32 +0.05"* 27 + 2% 41 + 4% 39=+3 20 + 3%
F value 20.76 8.98 24.40 165.06 4.33 439.41

RVSP: right ventricular systolic pressure; RVMI: right ventricular mass index. ImmHg = 0.133kPa. Compared with normoxia group,
P < 0.01; compared with hypoxia group, *P < 0.01; compared with normoxia + NaHS group, “P < 0.05
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Figure 1 HE staining and expression of a-SM-actin in pulmonary artery of four groups of rats
A-D: HE staining; E-H: expression of a-SM-actin
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Figure 3 Comparison of ROS production in pulmonary artery
smooth muscle cells between four groups of rats
Compared with normoxia group, P < 0.05; compared with hypoxia group,
*P < 0.05, #P < 0.01; compared with normoxia + NaHS group, “P < 0.05
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Figure 2 Comparison of PCNA positive expression in pulmonary B4 AKX TEB A Cav- 1R B LR
artery between four groups of rats Figure 4 Comparison of Cav-1 expression in pulmonary artery
PCNA: proliferating cell nuclear antigen. Compared with normoxia smooth muscle cells between four groups of rats
group, "P < 0.05; compared with hypoxia group, “P < 0.05, *P < 0.01; Cav-1: caveolin-1. Compared with normoxia group, ‘P < 0.05; compared with hypoxia

compared with normoxia+NaHS group, 2P < 0.05 group, *P < 0.05, *P < 0.01; compared with normoxia+NaHS group, “P < 0.05
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