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Abstract: This study used molecular docking technology to explore the mechanism of tanshinone IIA in inhibiting
NLRP3 inflammasome and preventing cerebral ischemia-reperfusion injury through TLR4/MyD88/NF-kB. This
study obtained the active ingredients and three-dimensional structural data of tanshinone ITA from TCMSP and
PubChem databases, and collected structural information of key proteins such as TLR4, MyD88, TAK1-TAB,
IKK, and NF-xB from RCSB database. Sybyl-x, SwissDock, and AutoDock Vina software were used to perform
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molecular docking of tanshinone IIA with these proteins and evaluate their binding energies. The results showed that
the lowest binding energies of tanshinone I1A with TLR4, IKK, and NF-kB were -7.206kcal/mol, -6.662kcal/mol,
and -6.630kcal/mol, respectively. TLR4 may be the main target of the pathway. At the same time, the inhibitory
effect on NF-«B is also significant, which helps to weaken the inflammatory cascade reaction. Tanshinone inhibits
the activation of NLRP3 inflammasome by interacting with key signaling pathway proteins such as TLR4, MyD88,
and NF-«B, thereby reducing the release of pro-inflammatory factors such as IL-1p, IL-18, and TNF-q, effectively
alleviating inflammation and cell damage caused by cerebral ischemia-reperfusion. The research results provide a
molecular basis for revealing the anti-inflammatory and neuroprotective effects of salvianolic acid IIA, and provide
theoretical support for exploring new therapeutic strategies for cerebral ischemia-reperfusion injury in clinical
practice.
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