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Abstract: Objective To investigate the role of ferroptosis in the treatment of oligospermia with Guilu Erxian Gel (fiJi —Ailii,
GLEXG) through network pharmacology and in vivo, in vitro experiments. Methods The active ingredients and targets of GLEXG
were obtained from TCMSP, HERB, PubChem and Swiss databases, ferroptosis-related genes were retrieved from Genecard and
FerrDb databases. The differentially expressed genes in oligospermia were obtained from GEO database, and protein interaction
network was constructed by taking the intersection of the three datasets. Gene ontology (GO) function and Kyoto encyclopedia of
genes and genomes (KEGG) pathway enrichment analyses were performed. In vitro, an oxidative stress injury model was constructed
in H202-induced mouse testicular sertoli cells, and cells were treated with GLEJ-containing serum. Cell morphology, reactive oxygen
species (ROS), lactate dehydrogenase (LDH), total iron and ferrous ion were measured. The ultrastructure of cells was observed by
transmission electron microscopy. The mRNA and protein expressions of glutathione peroxidase 4 (GPX4) and acyl-CoA synthetase
long chain family member 4 (ACSL4) were measured by qRT-PCR and Western blotting. /n vivo, a mouse model of oligospermia was
constructed using cyclophosphamide. The levels of sex hormones were measured by ELISA, and pathological changes in testicular
tissue were observed by hematoxylin-eosin (HE) staining. The protein expressions of GPX4 and ACSL4 in testicular tissue were
detected by immunohistochemistry. Results A total of 81 active ingredients and 190 targets of GLEXG were obtained, along with
686 ferroptosis-related genes and 4777 differentially expressed genes in oligospermia. A total of 11 shared targets were identified for
GLEXG and ferroptosis in oligospermia by network pharmacology, and a total of 869 items and 35 KEGG pathways were enriched. In
vitro experiments showed that GLEXG-containing serum significantly reduced ROS, LDH, total iron, and ferrous ion levels (P < 0.05,
0.01), repaired damaged mitochondria, and significantly decreased the mRNA and protein expressions of ACSL4 (P < 0.01),
significantly promoted the mRNA and protein expressions of GPX4 (P < 0.01). In vivo experiments showed that GLEXG improved
sex hormone levels in serum and pathological damage of testicular tissue, significantly decreased the expression of ACSL4 protein in
testicular tissue (P < 0.01), and significantly promoted the expression of GPX4 protein in testicular tissue (P < 0.01). Conclusion
GLEXG can effectively treat oligospermia, and antagonising the occurrence of iron death may be a potential mechanism of action of
GLEXG in treatment of oligospermia.
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Fig. 1 Differential gene expression profile for oligospermia
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