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Effects of Erzhi Pills on renal fibrosis via the PI3K/Akt/PFKFB3 pathway based
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Abstract: Objective To investigate the mechanism of Erzhi Pills in ameliorating renal fibrosis by inhibiting abnormal glycolysis,
using network pharmacology, molecular dynamics simulations, and animal experiments. Methods Active ingredients of Erzhi Pills
were obtained from TCMSP, ETCM and BATMAN-TCM databases, and targets were predicted. Renal fibrosis-related targets were
acquired from GeneCards, DisGeNET, and DrugBank databases to identify intersecting targets. A PPI network was constructed to
screen core targets, followed by GO and KEGG pathway enrichment analyses. Molecular docking and molecular dynamics simulations
of core components and targets were performed using AutoDock Vina and Gromacs 2022 software. A rat model of renal fibrosis was
established by adenine administration, and the rats were treated with Erzhi Pill (1.5, 3.0 g/kg) or losartan. Renal function parameters

(Scr, BUN, and 24 h UP) were measured. Renal tissue injury and fibrosis (a-SMA and Vimentin) were assessed by HE staining, Masson
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staining, and immunohistochemistry. Protein expression of phosphorylated PI3K/Akt and key glycolytic enzymes (PFKFB3, HK2,
GLUT1, and PKM2) in renal tissues was detected by Western blotting. Results Network pharmacology screening identified 16 active
components, and they intersected with 297 target points related to renal fibrosis. PPI network identified core components including
luteolin and kaempferol, as well as core targets including Aktl, PFKFB3, and HIF-1A. KEGG analysis revealed that Erzhi Pills
primarily exerts its effects through regulating the PI3K/Akt signaling pathway. Molecular docking and dynamics simulations
demonstrated that luteolin exhibited the lowest binding energy with the key glycolytic enzyme PFKFB3, and maintained an extremely
stable binding conformation during 100 ns simulation. Animal experiments showed that Erzhi Pills significantly reduced Scr, BUN,
and 24 h UP levels (P < 0.05, 0.01), ameliorated tubular dilation and interstitial collagen deposition, and markedly downregulated the
overexpression of a-SMA and Vimentin (P <0.01). Western blotting results revealed that Erzhi Pills significantly decreased the protein
expression of p-PI3K, p-Akt, PFKFB3, HK2, GLUT1, and PKM2 (P < 0.05, 0.01). Conclusion The ameliorative effect of Erzhi Pills
on renal fibrosis is associated with the regulation of aberrant glycolytic metabolic reprogramming via the PI3K/Akt/PFKFB3 pathway.
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Fig. 8 Effect of Erzhi Pills on renal histopathology and collagen deposition (X200, scale bar =50 pm)
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Fig. 9 Effect of Erzhi Pills on the renal interstitial fibrosis markers expression of Vimentin and a-SMA ( xts,n=3)
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Fig. 10 Effect of Erzhi Pills on the expression of p-PI3K, PI3K, p-Akt and Akt proteins in renal tissues of rats with renal
fibrosis ( )_c:I:s,n=3 )
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Fig. 11 Effect of Erzhi Pills on the expression of PFKFB3, HK2, PKM2 and GLUT1 in renal tissue of rats with renal fibrosis
(xts,n=3)
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