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Based on Network Toxicology Combined with
Reverse Transcriptomics, this Study Explores the
Mechanism of Alkaloids in Sophorae tonkinensis

Causing Renal Injury in Rats

Linghui Sui, Mengmeng Duan, Yingying Wang, Mengpei Feng, Xianhua Wang, Huabin Wang*
School of Pharmacy, Guizhou University of Chinese Medicine, Guiyang, Guizhou
Abstract: Objective By means of network toxicology, toxicological experiments and molecular biology methods,
an in-depth study was conducted on the toxic action targets and pathways of the main alkaloids of the root of the
mountain bean, namely matrine, sophoridine and cytisine, on the kidneys of rats. Methods The toxic components
and nephrotoxic targets of mung bean root were screened through network toxicology. The PPI interaction network
was constructed by combining STRING and Cytoscape. The key pathways of GO and KEGG were enriched in the

David database. The toxic mechanism of regulating BUN/SCr levels and inducing renal pathological damage was
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verified through toxicological experiments. The changes of key gene mRNA in rats were determined by fluorescence
quantitative PCR. Results Preliminary findings from network toxicology studies show that sophorae tonkinensis
contains 16 potentially toxic components, which can cause damage to the kidneys through approximately 196
different targets such as HSP90OAA1, SRC, PIK3R1, AKT1, HSP90ABI1, and ESR1. The results of toxicological
experiments revealed that all three alkaloids significantly increased the biochemical indicators of urea nitrogen and
creatinine in the kidneys, and simultaneously caused damage to renal tissue. The results of fluorescence quantitative
PCR showed that the root of mung beans could alter the mRNA expression levels of MAPK3 and ATK1 genes.
Conclusion The mechanism by which matrine, sophorine and rhododenine in the root of chickpea cause kidney
injury in rats is the result of the combined action of multiple factors, providing a theoretical basis for the clinical
use of chickpea root.

Keywords: Network Toxicology; Sophorae tonkinensis; Matrine; Sophoridine; Cytisine; Nephrotoxicity
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