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Abstract

Plasticizers such as diethyl phthalate (DEP), Diisobutyl phthalate (DiBP), and butyl benzyl phthalate
(BBZP) are ubiquitous environmental pollutants associated with various adverse health effects.
However, their association with kidney stone disease and the underlying mechanisms remain un-
clear. This study employed an integrated approach of network toxicology and molecular docking to
elucidate the effects of these plasticizers on the pathogenesis of kidney stones. Network toxicology
identified five key protein targets for each plasticizer (e.g., AKT1, SRC, EGFR, EP300), which are pri-
marily involved in signal transduction regulating cell growth and metabolism. Molecular docking
confirmed stable binding interactions between the plasticizers and these targets. In conclusion, our
findings provide novel insights suggesting that BBZP and DiBP may contribute to kidney stone for-
mation by interfering with cellular signaling pathways crucial for renal cell function. This research
underscores the need to reassess the safety of commonly used plasticizers and highlights potential
intervention strategies to mitigate the global burden of kidney stones.
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Figure 1. Core gene screening, functional enrichment analysis, and protein-protein interaction network construction for the
three plasticizers.
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