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Abstract: Currently, finding therapeutic targets based on signaling pathways in the pathogenesis
of gliomas has become a research hot point for exploring novel therapeutic modalities of gliomas.
Ferroptosis is an iron-dependent cell death driven by lipid peroxidation, found to be involved in
the developmental of a variety of malignant tumors, including gliomas. This paper reviews the re-
search progress on the classical metabolic pathways of ferroptosis and the relationship between fer-
roptosis and gliomas, focusing on the expression of the key regulators in brain gliomas, the influ-
ence of the physiological environment of brain gliomas on ferroptosis, and the commonly used fer-
roptosis inducers and inhibitors, the lipid peroxidation assessment methods, and related therapeu-
tic drugs for brain gliomas.
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Notes: TF:transferrin; TFR1 :transferrin receptor 1; STEAP3:six transmembrane epithelial antigen of the prostate 3; DMT1 :divalent metal
transporter 1; PCBP2:poly (c)-binding protein 2; LIP:labile iron pool; MUFA :monounsaturated fatty acid; PUFA :polyunsaturated fatty acid;
ACSLA :acyl-CoA synthetase long-chain family member 4; FPN1 :ferroportin 1; LOX:lipoxygenase; SLC7A11:solute carrier family 7 member 11;
SLC3A2:solute carrier family 3 member 2; NRF2:nuclear factor erythroid 2 related factor 2; GLU:glutamate; TXNRD1 :thioredoxin reductase 1;
GSS:glutathione synthetase; GSH:glutathione; GSSG:oxidized glutathione; LOOH:lipid hydroperoxides; GPX4:glutathione peroxidase 4;
RSL3: (1S,3R)-RSL3; GSR:glutathione-disulfide reductase; NADPH:nicotinamide adenine dinucleotide phosphate; ROS:reactive oxygen
species; FTH:ferritin heavy chain; HO-1:heme oxygenase-1; FTL:ferritin light chain; PL-PUFA :phospholipid-polyunsaturated fatty acid

Figure 1 Mechanism diagram of ferroptosis
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Table 1 Function of different ferroptosis inducers and ferroptosis inhibitors

Type Name Target point Function

Inducer Erastin and its analogues System Xc~ Block cystine take in,and lead to GSH depletion
Sulfasalazine System Xc~ Block cystine take in(less efficiently),and lead to GSH depletion
Glutamate System Xc~ Block cystine take in(high concentration),and lead to GSH depletion
Sorafenib System Xc~ Indirectly block system Xc~
RSL3 GPX4 Inhibition of GPX4,lead to lipid hydroperoxide accumulation
ML162 GPX4 Inhibition of GPX4,lead to lipid hydroperoxide accumulation
FIN56 SQS and GPX4 Deplete CoQ10,and lead to reduced GPX4 protein abundance
FINO2 GPX4 Cause lipid peroxidation and lose GPX4 activity

Inhibitor Vitamin E, a-Tocopherol Block lipid peroxidation propagation
D-PUFAs Block the onset and propagation of lipid peroxidation

Desferrioxamine , cyclopentanone
and deferiprone
Dopamine

Vildagliptin, alogliptin and rigliptin DPP4

Consume iron and prevent lipid peroxidation

Block GPX4 degradation
Block DPP4-mediated lipid peroxidation
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J& GPX4-GSH %k 4t T 7 160 38 [ 0 & 22 — 31 2
System Xe 2 fiki 52 5983 R il 4 2 IR 1) £ 2L 3R A% 75 ik
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tmo
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L GSH e AL B 18, 41 1 40 f AE 1= =27 BiF 98k
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SLCTA11 5 Z i A2 0l System Xe ik, HihniE
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i B0 PIBK/AKT/HIF-1o % F V8 SLCTA11, 34 55 i
JE SR X SAS 175 5 R BE T ORI 1 AKT 14l 571
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