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Abstract

Objective: This paper aims to investigate the effects and mechanisms of Bu Yang Huan Wu Decoction
in hypoxic pulmonary hypertension (HPH), focusing on pulmonary vascular remodeling, pulmo-
nary arterial pressure, right ventricular hypertrophy, autophagy, and apoptosis. Methods: Hypoxia-
induced HPH mouse and PASMC models were established. HE staining, right heart catheterization,
RVHI, TUNEL, Western blot, scratch assay, and LC3 immunofluorescence were used to assess the
effects of Bu Yang Huan Wu Decoction and explore related mechanisms. Results: Bu Yang Huan Wu
Decoction significantly alleviated pulmonary vascular remodeling, reduced pulmonary arterial
pressure and right ventricular hypertrophy, and showed dose-dependent effects. Both the low-dose
group (BHD-L) and the high-dose group (BHD-H) can inhibit the abnormal migration of pulmonary
artery smooth muscle cells (PASMCs), reduce cell apoptosis, regulate the autophagy pathway, and
restore autophagy homeostasis. The intervention effect of the high-dose group is more significant,
suggesting its potential for the treatment of hypoxic pulmonary hypertension (HPH). Conclusion:
Bu Yang Huan Wu Decoction improves HPH pathological changes by regulating PASMC autophagy,
apoptosis, metabolism, and migration. This prescription offers a novel, safe, cost-effective, and effi-
cient treatment strategy for HPH, and provides a scientific basis for the modern application of tra-
ditional Chinese medicine in pulmonary vascular diseases.
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Figure 1. Effects of Buyang Huanwu Decoction on pulmonary histo-
pathological changes in hypoxic pulmonary hypertension rats
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Figure 2. Effects of Buyang Huanwu Decoction on right ventricular systolic pressure and right ventricular hypertrophy index
in hypoxic pulmonary hypertension rats. RVSP and RVHI were significantly increased in the Model group, while both low-
and high-dose Buyang Huanwu Decoction (BHD-L and BHD-H) reduced RVSP and attenuated right ventricular hypertrophy,
with a greater effect in the high-dose group. Data are presented as mean + SD (n = 6). "P < 0.05, *P < 0.01
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Figure 3. Effects of Buyang Huanwu Decoction on pulmonary cell apoptosis in hypoxic pulmonary hypertension rats (TUNEL
staining). Apoptotic cells were markedly increased in the Model group, while both low- and high-dose Buyang Huanwu De-
coction (BHD-L and BHD-H) reduced pulmonary cell apoptosis, with a greater effect in the high-dose group
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Figure 4. Effects of Buyang Huanwu Decoction on autophagy- and apoptosis-related protein expression in hypoxic pulmonary
hypertension rats. The Model group showed increased expression of LC3-I/II, Beclin-1, p-mTOR, Bax and Caspase-3, with
decreased p62 and Bcl-2 expression, whereas low- and high-dose Buyang Huanwu Decoction (BHD-L and BHD-H) reversed
these changes to varying degrees, with greater effects in the high-dose group
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Figure 5. Effects of Buyang Huanwu Decoction on PASMC migration and autophagy levels. The Model group showed en-
hanced PASMC migration with accelerated wound closure and increased LC3 fluorescence, while low- and high-dose Buyang
Huanwu Decoction (BHD-L and BHD-H) inhibited cell migration and reduced autophagy levels, with greater effects in the
high-dose group
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