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Abstract Iron is an essential micronutrient. Cancer cells tend to accumulate iron and promote the
production of reactive oxygen species. Ferroptosis, a newly discovered iron-dependent cell death
mechanism involving intracellular iron accumulation and excess lipid peroxidation, has the potential to
become a new strategy for anticancer therapy. Different concentrations of serum glucose, iron, sele-
nium, and other nutrients have been reported to interfere with the cell's metabolic state and thus
impact the susceptibility of cells and tissues to ferroptosis. Phytochemicals have the ability to improve
drug resistance and reduce side effects by promoting ferroptosis. For instance, formosanin C, curcu-
min, and artesunate inhibit antioxidation capacity by suppressing GPX4 and GSH and increase iron
toxicity by degrading ferritin and elevating HO-1, providing a perfect environment to induce ferroptosis.
This review discusses the interactions between nutrient signals and ferroptosis, as well as the de-
velopment of novel strategies involving bioactive phytochemicals that may reduce the severe side ef-
fects of treatments and overcome drug-resistant ferroptosis-related diseases, focusing on cancerous
tumors.
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Figure 1.

The mechanism of ferroptosis, modified from Tang et al®. ACSL4, acyl-CoA synthetase long-chain

family 4; ART, artesunate; FC, formosanin C; FPN, ferroportin, FTH1, ferritin heavy chain 1; GPX4,
glutathione peroxidase 4; GSH, glutathione; GSSG, glutathione disulfide; LPCAT3, lysophosphatidylcho-
line acyltransferase 3; NADP+: nicotinamide adenine dinucleotide phosphate (oxidized form); NADPH,
nicotinamide adenine dinucleotide phosphate (reduced form); PUFA, polyunsaturated fatty acid; ROS,
reactive oxygen species; Se, selenium; TFRC, transferrin receptor, TSAIll, Timosaponin Alll.
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Table 1. Overview of ferroptosis-related pathways modulated by nutrients and phytochemicals

Class Compound Disease Mechanism Ref
Iron - Accumulates ROS and results in cell membrane damage
Selenium - Inhibits lipid peroxidation ©
Nutrients pyFAs - Promotes lipid peroxidation
Glucose i Provi.des NADPH to regenerate GSH and maintains the
function of GPX4
Breast cancer Decreases SLC7A11 and GPX4 expressions “6)

Formosanin C - —
Hepatocellular carcinoma  Induces ferritionphagy “n

Targets and facilitates HSP90-mediated GPX4 ubiquitina- ,,
Lung cancer “9)

Saponins Timosaponin AIII tion and degradation
Colon cancer Accumulates ROS and iron and decreases GSH level 60
o Melanoma Degrades ferroportin and accumates ROS 62
Dioscin - — :
Gastric cancer Inhibites SLC7A11 and GPX4 expressions 63

Decreases ferroportin expression and accumulates ferrous
iron

Breast cancer (55)

Terpenes Ursolic acid Breast cancer

Hepatocellular Carcinoma Accumulates ferrous iron and ROS
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