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Fig.1 Regulatory mechanisms of mitoxyperilysis
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LPS: HEZH# (lipopolysaccharide); TLR4: Tollk:5Z{k4 (Toll-like receptor 4); TNF: JJRIRSERF (tumor necrosis factor); TNFR: i
WRFEIN T A& (tumor necrosis factor receptor) ; mTORC2: WHFLZIYFHIAF XL E M LZ A2 (mammalian target of rapamycin complex 2) ;
RhoA-GTP: Ras[RURZE 1 KR AL 5t A- =B IR 745 41K (Ras homolog family member A-guanosine triphosphate) ; BAX: BCL-24H5¢XZE
(BCL-2-associated X protein) ; BAK: BCL-235H0HF/4¢F (BCL-2 antagonist/killer) ; BID: BH345#3 i 715 S5 1 (BH3 interacting-
domain death agonist); ROS: T4 (reactive oxygen species). &l H-fli Fhttps://BioRender.com# il fij i
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Mitoxyperilysis a Novel Pathway of Cell Death Connecting Dietary

Interventions and Innate Immune Activation”

WANG Yi"", CHEN Zhe'*", LI Xin'»", CHEN Lin-Xi">""*
("Department of Pharmacology, School of Pharmacy, University of South China, Hengyang 421001, China;
YHunan Polytechnic of Environment and Biology, Hengyang 421001, China)

Abstract Dietary interventions such as fasting are gaining increasing attention for their synergistic effects in
anti-tumor therapy, yet the precise underlying mechanisms remain incompletely understood. Recent research has
unveiled a novel mode of cell death named “mitoxyperilysis”, providing a fresh perspective on the molecular
mechanisms by which fasting may interfere with tumor treatment. This form of death is primarily triggered by the
synergy between metabolic dysfunction and innate immune activation. Its mechanism involves the mTORC2
signaling pathway mediating prolonged abnormal contact between damaged mitochondria and the plasma
membrane. This leads to massive local release of reactive oxygen species (ROS), which further induces lipid
peroxidation of the plasma membrane, ultimately resulting in the physical rupture and death of the cell. The most
significant distinction between mitoxyperilysis and classical cell death pathways lies in its independence from
caspases and GSDMD. This comment aims to systematically elucidate the process, molecular mechanisms, and
differences from other classical cell death pathways of mitoxyperilysis, while also exploring its potential for
clinical translation in oncological diseases. Targeting induction of mitoxyperilysis may enhance the efficacy of
existing anti-tumor drugs and overcome chemotherapy resistance. However, intervention protocols require further

optimization to achieve an optimal balance between safety and therapeutic effectiveness in clinical application.
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