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Abstract This study aims to investigate the effects and potential mechanisms of NaHS (sodium hydrosul-

fide), an exogenous hydrogen sulfide donor, on H/R (hypoxia/reoxygenation)-induced injury in rat ATII (alveolar epi-
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thelial type II cells), focusing on the role of cuproptosis-related molecular pathways. The RLE-6TN rat ATII cell line
was used to establish an H/R injury model. Cell viability was assessed by CCK-8 assay; intracellular Cu* levels were
measured using a fluorescent probe; protein expression levels of copper transporters and cuproptosis-related proteins
were determined by Western blot; mRNA expression levels of cuproptosis-related genes were quantified by RT-qPCR;
mitochondrial membrane potential was evaluated by JC-1 staining; ATP content was measured by chemilumines-
cence; PDHA1 level was detected by ELISA; and citric acid content was quantified by the sulfosalicylic acid method.
H/R treatment significantly suppressed ATII cell viability and induced oxidative stress. H/R also led to intracellular
Cu* accumulation, upregulation of the copper importer CTR1, and downregulation of the copper exporters ATP7A
and ATP7B. Meanwhile, the cuproptosis-related proteins DLAT and DLST were significantly downregulated, while
FDX1 and LIAS were upregulated, accompanied by increased formation of DLAT oligomers. The expression levels
of the cuproptosis-related genes FDXI and LIAS were upregulated, whereas DLAT and DLD were downregulated.
In addition, H/R decreased mitochondrial membrane potential, ATP content, PDHAT1 level and citric acid content.
Pretreatment with 50 pmol/L NaHS significantly reversed all of the above changes. H/R activates cuproptosis-related
molecular pathways in rat ATII cells, accompanied by copper metabolic dysregulation, mitochondrial dysfunction and
decreased levels of metabolic intermediates. NaHS pretreatment alleviates H/R-induced ATII injury by restoring cop-

per metabolic homeostasis, suppressing cuproptosis-related pathway activation and improving mitochondrial function.
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Table 1 Primer sequences

B K 2K SIIFFFI(5—3")

Gene name Primer sequences (5'—3')

FDX1 Forward: CAG TCC ACT TCA AGA ACC GAG ATG
Reverse: GAT GAC AGG TAG AGC AAG CCA AAG

LIAS Forward: ACA GTG TCA TGC TTG AAG GAAAGG
Reverse: ATT CTG GAA CCG TCT CTA CAT TGT G

DLAT Forward: GGT GTT CGT TAG CCC TCT TGC
Reverse: TGT CCT TCT TGA TGA TTC TGC CTT C

DLD Forward: CCA GGT GCT GGA GAA ATG GT
Reverse: TGG TTT GCC AAAAGA CGC AG

p-actin Forward: AGA TGA CCC AGATCA TGT TTG AGA

Reverse: CGG ACT CAT CGT ACT CCT GC
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Fig.1 Identification of alveolar epithelial type II cells
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Fig.3 The effects of different concentrations of NaHS on viability of ATII cells were measured by CCK-8 assay
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