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Hydrogen sulfide ameliorates hypoxic pulmonary hypertension in rats by inhibiting
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Abstract: The present study aimed to explore whether hydrogen sulfide (H,S) improved hypoxic pulmonary hypertension (HPH) in
rats by inhibiting aerobic glycolysis-pyroptosis. Male Sprague-Dawley (SD) rats were randomly divided into normal group, normal+
NaHS group, hypoxia group, and hypoxia+NaHS group, with 6 rats in each group. The control group rats were placed in a normoxic

(21% O,) environment and received daily intraperitoneal injections of an equal volume of normal saline. The normal+NaHS group
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rats were placed in a normoxic environment and intraperitoneally injected with 14 pmol/kg NaHS daily. The hypoxia group rats were
placed in a hypoxia chamber, and the oxygen controller inside the chamber maintained the oxygen concentration at 9% to 10% by
controlling the N, flow rate. An equal volume of normal saline was injected intraperitoneally every day. The hypoxia+NaHS group
rats were also placed in an hypoxia chamber and intraperitoneally injected with 14 umol/kg NaHS daily. After the completion of the
four-week modeling, the mean pulmonary artery pressure (mPAP) of each group was measured using right heart catheterization tech-
nique, and the right ventricular hypertrophy index (RVHI) was weighed and calculated. HE staining was used to observe pathological
changes in lung tissue, Masson staining was used to observe fibrosis of lung tissue, and Western blot was used to detect protein ex-
pression levels of hexokinase 2 (HK2), pyruvate dehydrogenase (PDH), pyruvate kinase isozyme type M2 (PKM2), nucleotide-
binding oligomerization domain-like receptor protein 3 (NLRP3), GSDMD-N-terminal domain (GSDMD-N), Caspase-1, interleukin-
1B (IL-1PB) and IL-18 in lung tissue. ELISA was used to detect contents of IL-1f and IL-18 in lung tissue. The results showed that,
compared with the normal control group, there were no significant changes in all indexes in the normal+NaHS group, while the hy-
poxia group exhibited significantly increased mPAP and RVHI, thickened pulmonary vascular wall, narrowed lumen, increased colla-
gen fibers, up-regulated expression levels of aerobic glycolysis-related proteins (HK2 and PKM2), up-regulated expression levels of
pyroptosis-related proteins (NLRP3, GSDMD-N, Caspase-1, IL-1p, and IL-18), and increased contents of IL-1p and IL-18. These

changes of the above indexes in the hypoxia group were significantly reversed by NaHS. These results suggest that H,S can improve

rat HPH by inhibiting aerobic glycolysis-pyroptosis.
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Fig. 1. Effect of H,S on hemodynamic indexes in hypoxic pulmonary hypertension (HPH) rats. 4: Mean pulmonary arterial pressure
(mPAP); B: Right ventricular hypertrophy index (RVHI). Mean + SEM, n = 5-6. P < 0.001; *P < 0.05, *P < 0.01; ns, non-

significant.
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Fig. 2. Effects of H,S on remodeling in hypoxic pulmonary hypertension (HPH) rats. 4: Representative images of HE and Masson
staining. Scale bar, 50 pm; B: Percentage of vessel wall thickness (wall/total vessel area x 100%); C: Vascular collagen area. Mean +
SEM, n=4.""P<0.0001; P <0.001, “*P < 0.0001; ns, non-significant.
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Fig. 3. Changes of protein expression levels of aerobic glycolysis and pyroptosis-related proteins in lung tissue of rats in each group
detected by Western blot. 4: Protein expression levels of aerobic glycolysis-related proteins in lung tissue of rats; B: Protein expres-
sion levels of pyroptosis-related proteins in lung tissue of rats. Mean = SEM, n=4. "P < 0.01, P < 0.001, P < 0.0001; “P < 0.05,
#P<0.01, " P <0.0001; ns, non-significant.
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