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Abstract: Objective To investigate the mechanism by which artemisinin derivative artesunate ameliorates sepsis-associated acute
kidney injury (SA-AKI) via gut microbiota and proteomics. Methods Mice were randomly divided into five groups using a random
number table: Sham group, model group, and low-, medium-, and high-dose artesunate groups (75, 150, and 300 mg-kg™). After oral
gavage for 5 d, all groups except the sham group underwent cecal ligation and puncture (CLP) to induce SA-AKI; The sham group
received only a sham operation without puncture or fecal extrusion. Drug administration continued for 3 days post-surgery. Serum
blood urea nitrogen (BUN) and creatinine (SCr) levels were measured using a biochemical analyzer; Hematoxylin-eosin (HE) staining
assessed renal histopathological changes; Transmission electron microscopy examined cortical renal alterations; Proteomics identified
differentially expressed proteins in the kidneys; 16S rDNA sequencing analyzed gut microbiota composition; And correlation heatmaps
evaluated associations among host proteins, gut microbiota, kidney function indicators, and organ indices. Results Artesunate
increased body weight in a dose-dependent manner, reduced kidney index, and lowered serum creatinine and BUN levels (P < 0.05,
0.01, 0.001), while ameliorating pathological injuries such as glomerular atrophy, renal inflammation, and mitochondrial shrinkage.
Proteomic analysis revealed that KIAA2013 and protein phosphatase 4 regulatory subunit 3B (PPP4R3B) were significantly
upregulated in the high-dose artesunate group, whereas RNA polymerase 11, I, and III subunit L (POLR2L), DNA topoisomerase Ila
(TOP2A), and Apaf-1 interacting protein (APIP) were significantly downregulated (P < 0.05, 0.01, 0.001). Gene ontology (GO) and
Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses indicated that artesunate broadly influenced cellular basal metabolism,
subcellular localization, and molecular interaction networks, potentially exerting protective effects in SA-AKI through modulation of
key biological processes including hypoxia adaptation, energy metabolism, angiogenesis, and lipid metabolism. 16S rRNA sequencing
showed that compared with the model group, the high-dose artesunate group exhibited significantly enhanced gut microbial diversity
(P < 0.05); Abundances of Firmicutes and Proteobacteria decreased markedly, while Bacteroidetes abundance recovered (P < 0.05);
Lactobacillus reuteri abundance declined significantly (P < 0.05), whereas Muribaculaceae abundance increased (P < 0.05). Correlation
analysis revealed associations between TOP2A, POLR2L, and APIP proteins and specific gut microbes. High expression of TOP2A,
POLR2L, and APIP correlated with reduced body weights, and was associated with elevated kidney weight and impaired renal function
markers. Enrichment of g_Enterococcus and g_Rikenella may be closely related to compensatory kidney enlargement, increased kidney
index, and aggravated renal injury; conversely, increased abundances of g RF39 unclassified, g Muribaculaceae unclassified, and
g Odoribacter were likely linked to preserved renal structure, improved renal function, and maintenance of intestinal microecological
homeostasis. Conclusion Artesunate may alleviate SA-AKI by modulating the “gut-kidney axis” to restore intestinal microecological
balance and regulate critical renal proteins and their associated pathways.
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Fig. 1 Effects of artesunate on renal function and pathological injury in SA-AKI mice
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A-hierarchical clustering heatmap of differentially expressed proteins, with X-axis representing groups and Y-axis showing differentially expressed

proteins; red and blue indicate high and low expression levels, respectively; B-volcano plot comparing differentially expressed proteins between artesunate

300 mg-kg ™! group and the model group; C-volcano plot comparing differentially expressed proteins between the control group and the model group; Red

indicates upregulated proteins (FC > 1.2, P < 0.05), and blue indicates downregulated proteins (FC < 0.83, P < 0.05).
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Fig.2 Proteomic analysis of kidney tissues in SA-AKI mice after artesunate intervention
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Table 1 Key differentially expressed proteins among three groups

HEF HH T PR vs %] B HEIENE 300 mgkg! vs #EAY RS 300 mgkg! vs X IR
| KIAA2013  QoIX21 | “ ns
2 APIP QIWVQ5 1 - ns
3 POLR2L  P62876 oy " ns
4  soDI P08228 “+ | ns
5 GGTI Q60928 4 = ns
6  SIRT2 Q8VDQS8 “+ ‘. ns
7 TOP2A Q01320 “+ ‘. ns
8  NMEI P15532 o ‘| ns
9  PRDXI P35700 o | ns

10  PPP4R3B  Q922RS5 | " =)

"P<0.05 "P<0.01 *"P<0.001: ns-EL4iFESR: t-LiE: VN HOERIE: UROR 3 AErh “BRBAHEWBAA ER . GHH
EWRAAERHAMAR. SHHASHBHLZES GEERRD 7 MED, FiEEHEIE 300 mgke™ vs B P ESHHAT .

"P<0.05 "P<0.01 *"P<0.001;ns-no significance; ! -up-regulated; | -down-regulated. Ranking criteria: Proteins showing significant difference
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6 SA-AKI/NRIFEFEFLEIIE 16S rRNA T 547
Fig. 6 16S rRNA sequencing analysis of gut microbiota composition in SA-AKI mice
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Fig.7 Analysis of horizontal community structure of phyla
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Fig. 8 Horizontal microbial community analysis
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Fig. 9 Correlation analysis of host proteins, intestinal microbiota, serum biochemical indicators and organ indices
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