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Gut microbiota modification suppresses the development of
pulmonary arterial hypertension in an SU5416/hypoxia rat
model
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Abstract
The pathogenesis of pulmonary arterial hypertension is closely associated with dysregulated inflammation. Recently, abnormal
alterations in gut microbiome composition and function were reported in a pulmonary arterial hypertension experimental animal
model. However, it remains unclear whether these alterations are a result or the cause of pulmonary arterial hypertension. The
purpose of this study was to investigate whether alterations in the gut microbiome affected the hemodynamics in SU5416/hypoxia
rats. We used the SU5416/hypoxia rat model in our study. SU5416/hypoxia rats were treated with a single SU5416 injection
(30 mg/kg) and a three-week hypoxia exposure (10% O2). Three SU5416/hypoxia rats were treated with a combination of four
antibiotics (SU5416/hypoxiaþABx group) for four weeks. Another group was exposed to hypoxia (10% O2) without the SU5416
treatment, and control rats received no treatment. Fecal samples were collected from each animal, and the gut microbiota
composition was analyzed by 16S rRNA sequencing. The antibiotic treatment significantly suppressed the vascular remodeling,
right ventricular hypertrophy, and increase in the right ventricular systolic pressure in SU5416/hypoxia rats. 16S rRNA sequencing
analysis revealed gut microbiota modification in SU5416/hypoxiaþABx group. The Firmicutes-to-Bacteroidetes ratio in SU5416/
hypoxia rats was significantly higher than that in control and hypoxia rats. Compared with the control microbiota, 14 bacterial
genera, including Bacteroides and Akkermansia, increased, whereas seven bacteria, including Rothia and Prevotellaceae, decreased in
abundance in SU5416/hypoxia rats. Antibiotic-induced modification of the gut microbiota suppresses the development of pulmon-
ary arterial hypertension. Dysbiosis may play a causal role in the development and progression of pulmonary arterial hypertension.
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Introduction

Pulmonary arterial hypertension (PAH) is a progressive
cardiovascular disease characterized by elevated pulmonary
arterial pressure, leading to right heart failure.1 PAH
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