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Investigation on mechanism of active constituents of Huangqi Liuyi Decoction
regulating autophagy renal tubular epithelial cells against diabetic nephropathy
based on network pharmacology and experimental validation
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Abstract: Objective To investigate the mechanism by which the pharmacological component of Huangqi Liuyi Decocotion (HQD)
modulates the level of autophagy in renal tubular epithelial cells against diabetic nephropathy (DN) through network
pharmacological analysis and related animal experiments. Methods A rat model of DN was used to investigate the anti-diabetic
nephropathy effect of HQD. The SwissTargetPrediction database was used to obtain the relevant targets of HQD's major blood-entry
components and intersected with the disease targets screened in GeneCard, DisGeNET and OMIM databases; the STRING database
and Cytoscape were used to construct a protein-protein interaction (PPI) network to obtain the core targets; Metascape database was
used to analyze the GO and KEGG enrichment of the intersected targets. The predicted results were then validated using a diabetic

nephropathy rat model. Results HQD significantly reduced blood glucose (FBG), blood creatinine (Scr), urea nitrogen (BUN), total
phropathy g y g g
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cholesterol (TC), triacylglycerol (TG), low-density lipoprotein (LDL), and 24 h urinary albumin (24 h-U-Alb) values in rats with DN

(P < 0.05), and inhibited apoptosis of renal tissue cells (P < 0.05). Network pharmacological studies showed that HQD mainly acted

on the cancer pathway, proteoglycans in cancer, PI3K-Akt signaling pathway, MAPK and other signaling pathways through key
targets such as STAT3, EGFR, VEGFA, JUN, TNF, AKT1, CASP3, mTOR, IL2, etc. Animal validation experiments showed that
HQD could down-regulate PI3K/Akt/mTOR signaling pathway-related proteins, up-regulate the expression of autophagy-related

proteins Beclin-1 and LC3II/I in renal tissues (P < 0.05), and increase the number of autophagosomes and autophagic lysosomes in

renal tubular epithelial cells. Conclusion The molecular mechanism of HQD against DN may be related to the inhibition of PI3K/

Akt/mTOR signaling pathway activation, promotion of autophagy level in renal tubular epithelial cells, inhibition of apoptosis, and

attenuation of renal tubular epithelial cell injury.
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Fig. 10 Plot of autophagy number and structural changes in renal tubular epithelial cells of rats in each group (x15 000)
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