TABLE 1: Effect of ferroptosis-related drugs on critical illness and its underlying mechanism.
	 Critical illness
	Drugs
	Ferroptosis-related targets
	Study subject
	Mechanism
	Reference

	Cardiac IRI 
	ATF3
	[bookmark: OLE_LINK23]SLC7A11
	NMCs
	[bookmark: OLE_LINK24]Reduced Fe2+, ROS, MDA levels and cell death
	(1)

	
	USP7 Inhibitor
	TFRC
	SD rats
	Reduce ferroptosis by reducing iron content and lipid peroxidation
	(2)

	
	[bookmark: OLE_LINK7]Lip-1
	[bookmark: OLE_LINK25]GPX4
	Isolated perfused mice
	Lip-1 was able to decrease the expression of voltage-dependent anion channel protein 1 in the outer mitochondrial membrane, further increase the content of antioxidant GPX4 in mitochondria, and reduce ROS production in mitochondria
	(3)

	[bookmark: OLE_LINK12]
	DFP
	Ferrous ion
	SD rats
	DFP removes intracellular iron, iron in the reticuloendothelial system, transferrin bound iron, and iron stored as ferritin and hemosiderin
	(4)

	
	[bookmark: OLE_LINK10]DFO
	Ferrous ion
	MEFs
	Continuous high-dose infusion of DFO can significantly reduce cardiotoxicity caused by iron overload, relatively quickly improve ventricular function, reduce iron overload-related complications, and improve overall survival and quality of life of patients
	(5)

	[bookmark: OLE_LINK3]
	2,2-Bipyridine
	Mitochondrial iron
	DIC mice
	2,2-Bipyridine targets mitochondrial iron reduction, reduces iron accumulation, and avoids iron overload.
	(6)

	
	MitoFerroGreen
	Mitochondrial iron
	C57/BL6 mice, Patients 
	MitoFerroGreen decreases Fe2+ in mitochondria
	(7)

	
	Compound 968
	Glutamine
	MEFs
	Compound 968 is a cell-permeable small-molecule glutaminolysis inhibitor that attenuates myocardial ischemia-reperfusion injury ex vivo by limiting glutaminolysis
	(5)

	
	USP22 deubiquitination
	P53
	SD rats
	Inhibition of P53 negatively regulates ferroptosis by increasing expression levels of SLC7A11 and reducing ROS production
	(8)

	
	Baicalin
	ACSL4
	H9c2 cells
	Baicalin is a class of lipophilic flavonoid glycosides with antioxidant effects, which can inactivate ACSL4 to resist ferroptosis to prevent myocardial IRI
	(9)

	
	Xanthohumol
	GPX4
	Male CD1 mice, RAW264.7 cells, NRK-52E cells 
	Xanthohumol, a flavonoid, exerts protective effects against I/R-induced cardiac ferroptosis in isolated hearts by modulating GPX4 protein levels
	(10)

	
	Resveratrol
	GPX4
	SD rats, H9C2 cells
	Resveratrol can increase the expression of GPX4, reduce oxidative stress, inhibit ferroptosis, and ameliorate myocardial IRI
	(11)

	[bookmark: OLE_LINK20]Hepatic IRI
	α-tocopherol
	Lipid peroxidation
	C57/BL6 mice
	α-tocopherol, as an inhibitor of lipid peroxidation, can improve the inflammatory response and reduce hepatic IRI.
	(12)

	
	Lip-1
	System Xc-
	Male C57BL/6 mice, Caco-2 cells
	Lip-1 significantly decreased MPO activity and reduced histological damage in the liver
	(13)

	Renal IRI
	ALR
	ROS
	HK‐2 cells 
	ALR reduces ROS, mitochondrial damage, inhibits ferroptosis in renal I/R and impacts renal injury
	(14)

	
	Lip-1
	System Xc-
	Male CD1 mice, RAW264.7 cells, NRK-52E cells
	Lip-1 inhibits lipid peroxidation by scavenging ROS, thereby inhibiting the ferroptosis caused by inactivation of the cystine transporter System Xc- and GPX4.
	(10)

	
	[bookmark: OLE_LINK13]XJB-5-131
	ROS
	TECs
	[bookmark: OLE_LINK27]XJB-5-131 has dual antioxidant effects, which include the free radical scavenger TEMPO and semicgramicidins targeting mitochondria, which have high affinities for TECs and inhibit I/R induced TECs ferroptosis.
	(15)

	[bookmark: OLE_LINK11]Cerebral IRI
	Lip-1
	System Xc-, GPX4
	Male C57BL/6 mice
	Lip-1 prevented brain IRI in mice by regulating expression levels of iron-related proteins and genes
	(16)

	
	NAC
	System Xc-
	C57BL/6 and pregnant CD1 mice 
	[bookmark: OLE_LINK28]NAC inhibits heme-induced brain cell ferroptosis by neutralizing toxic lipids produced by arachidonic acid-dependent ALOX5 activity and synergizing with prostaglandin E2
	(17)

	Bowel IRI
	IASPP
	Nrf2
	C57BL/6J mice
	IASPP inhibits intestinal I/R-induced ferroptosis by activating the Nrf2-HIF-1-TF signaling pathway.
	(18)

	
	Capsaicin ester
	GPX4
	Male C57BL/6 mice
	Capsaicin ester activates member 1 of the transient receptor-potential cation channel subfamily V and enhances GPX4 expression, thereby inhibiting cellular ferroptosis
	(19)

	
	DFO
	Lipid peroxidation；GPX4
	White Wistar rats
	DFO helps prevent intestinal I/R-induced lipid peroxidation and reverses reduced GPX4 activity
	(20)

	
	Dimethyl fumarate
	SLC7A11；GSH；Lipid peroxidation
	C57BL/6J mice, MLE-12 cells
	Increased mRNA expression of FTH1 and GPX4 by up-regulating levels of SLC7A11 and prevented GSH depletion and lipid peroxidation accumulation
	(21)

	
	STAT3
	SLC7A11；ROS 
	C57BL/6J mice, MLE-12 cells
	[bookmark: OLE_LINK9]Increased mRNA expression of FTH1 and GPX4 by up-regulating levels of SLC7A11 and decreased intracellular ROS and lipid ROS levels
	(22)

	Pulmonary IRI
	Fer-1
	Lipid peroxidation
	C57BL/6J mice
	Fer-1 reduced lung edema, atelectasis, necrosis, inflammation, and fibrosis in I/R mice
	(18)

	
	Lip-1
	System Xc-, GPX4
	C57BL/6J mice, MLE-12 cells
	Lip-1 reduced lung edema, atelectasis, necrosis, inflammation, and fibrosis in I/R mice
	(21)

	Sepsis-related cardiac injury
	CLP
	GPX4；GSH
	C57BL/6J mice
	CLP significantly decreased GPX4 and GSH levels and increased HO-1, TfR1, Caspase3, inducible nitric oxide synthase, and Fe2+ concentrations.
	(23)

	
	[bookmark: OLE_LINK29]Dex
	SLC7A11；GPX4 
	C57BL/6 mice
	Dex inhibits ferroptosis by activating the SLC7A11-GPX4 signaling pathway
	(24)

	
	DFP
	Ferrous ion
	SD rats
	DFP removes intracellular iron, iron in the reticuloendothelial system, transferrin bound iron, and iron stored as ferritin and hemosiderin
	(4)

	
	DFO
	Ferrous ion
	C57BL/6 mice
	DFO attenuates sepsis-associated cardiac injury by chelating iron ions, reducing free iron ions, mitigating iron overload, and blocking ferroptosis
	(25)

	SALI/ARDS
	[bookmark: OLE_LINK30][bookmark: OLE_LINK1]YAP1 
	SLC7A11； FTH1；GPX4
	C57BL/6 mice, MLE-12 cells 
	In CLP-induced murine models, YAP1 elevated expression of GPX4, FTH1, and SLC7A11, reduced expression of NCOA4, and suppressed ferroptosis
	(26)

	
	American ginseng phenol
	Nrf2；HO-1
	C57BL/6J mice, MLE-12 cells
	American ginseng phenol could ameliorate ALI in sepsis by activating Nrf2 to promote HO-1 expression
	(27)

	
	Mucin
	Nrf2；GPX4
	Male wild-type C57BL/6
Mice, THP-1cells
	Mucins inhibit macrophage ferroptosis and alleviate SALI by up-regulating GPX4 expression through activation of Nrf2 related pathways
	(28)

	
	Itraconazole
	Nrf2；GPX4 
	Patients, Male C57BL/6J mice, MLE-12 cells
	Itraconazole inhibits ferroptosis by upregulating GPX4 expression through activation of Nrf2
	(29)

	
	Hydrogen sulfide 
	[bookmark: OLE_LINK31]mTOR
	C57BL/6J mice
	Hydrogen sulfide attenuates ferroptosis and blocks mTOR signaling in SALI
	(30)

	
	AUF1
	Nrf2
	AECs
	AUF1 inhibits ferroptosis through Nrf2 pathway to ameliorate SALI
	(31)

	
	CIRP inhibitor
	GPX4
	C57BL/6 mice, RAW 264.7 cells
	CIRP inhibitors could up-regulate GPX4 expression, reduce lipid ROS content in lung tissues, and decrease the ferroptosis and degree of lung injury in CLP-induced SALI model
	(32)

	Sepsis-related liver injury
	YAP1 
	NCOA4
	C57BL/6 mice
	YAP1 protects against septic liver injury by reducing NCOA4 expression and inhibiting ferritin phagocytosis-mediated ferroptosis
	(33)

	
	Irisin
	GPX4
	Patients, male C57BL/6J mice
	[bookmark: OLE_LINK5]Irisin can influence GPX4 expression and attenuate ferroptosis in LPS-treated hepatocytes and in a murine model of CLP sepsis
	(34)

	
	MFG-E8
	ROS
	Male C57BL/6 mice, HK-2 cells 
	Intraperitoneal supplementation of recombinant MFG-E8 in mice ameliorates liver injury by inhibiting ferroptosis and oxidative stress in liver tissue cells
	(35)

	[bookmark: OLE_LINK8]SA-AKI
	NADPH oxidase
	NADPH
	C57BL/6 mice
	NADPH oxidase is effective in reducing the ferroptosis of renal cells by increasing NADPH levels
	(36)

	
	LOX inhibitor 
	ROS
	C57BL/6J mice
	[bookmark: OLE_LINK33]LOX inhibitors can improve renal function and reduce decreased creatinine clearance and increased proteinuria in LPS-induced AKI mice
	(37)

	
	Vitamin E
	ROS
	Male albino rats
	Vitamin E captures oxygen free radicals, reduces oxidative stress, improves ferroptosis and improves kidney function
	(38)

	
	MCTR1
	Nrf2
	Male C57BL/6 mice, HK-2 cells
	MCTR1 rescues SA-AKI by further inhibiting renal ferroptosis through modulating Nrf2 expression levels
	(39)

	SAE
	Irisin
	GPX4
	C57BL/6J mice, HT-22 cells
	Irisin attenuated CLP-induced learning and memory dysfunction, neurological severity scores, and hippocampal ferroptosis and microglial activation in SAE mice by modulating GPX4 levels
	(40)

	
	Fer-1
	Glutamine
	C57BL/6 mice
	Fer-1 attenuates glutamate toxicity and inhibits neuronal death in SAEs
	(41)

	
	Rapamycin
	mTOR
	HUVECs, Human THP-1 cells, Kunming mice
	Rapamycin attenuates inflammatory responses, sepsis-associated brain injury, and cognitive impairment in septic mice by inhibiting mTOR to activate autophagy and inhibit pyroptosis
	(42,43)

	ARDS/ALI
	CircEXOC5
	ACSL4；GPX4；ROS
	Patients
	[bookmark: OLE_LINK2]Downregulation of CircEXOC5 attenuates lung injury by decreasing ROS levels, downregulating GPX4 proteins, and upregulating ACSL4 expression to suppress ferroptosis
	(44)

	
	Puerarin
	HO-1
	A549 cells
	Puerarin prevented epithelial injury caused by ferroptosis by decreasing iron concentrations in lung epithelial cells and decreasing GPX4 and GSH expression and synthesis
	(45)

	
	EA
	a7nAchR
	Male C57BL/6  mice, MLE-12 cells
	EA stimulation of Zusanli (ST36) attenuates LPS-induced ARDS/ALI by inhibiting LPS-induced alveolar epithelial cell ferroptosis via activation of a7nAchR
	(46)

	
	PX
	GPX4；GSH
	C57BL/6 mice, BEAS-2B cells
	[bookmark: OLE_LINK14]PX dose-dependently increased the expression of GPX4 and GSH, and decreasing the accumulation of Fe2+ significantly ameliorated lipopolysaccharide-induced pathological changes in lung tissues
	(47)

	
	AS
	Nrf2；HO-1
	SD rats, Kunming
mice
	AS up-regulates the expression of anti-apoptotic systems such as Nrf2 and HO-1 or activates the mTOR/PKB axis and attenuates neutrophil infiltration and pathological injury in lung tissues
	(48,49)

	
	Oxgonolone
	Nrf2
	C57BL/6 mice, BEAS-2B cells
	Oxprenorphone protects against LPS-mediated ALI models by inducing Nrf2 pathway activation
	(50)

	
	Itaconic acid
	Nrf2
	New England white rabbits
	Itaconic acid inhibits ferroptosis by inducing Nrf2 pathway activation
	(51)

	AKI
	Iron
	Ferritin
	C57BL/6 mice
	Iron supplementation can up-regulate ferritin and iron transporters, thereby preventing worsening AKI
	(52)

	
	Vitamin D receptor
	GPX4
	C57BL/6 mice, HK-2 cells
	[bookmark: OLE_LINK16]Vitamin D receptors partially inhibits ferroptosis via GPX4 trans-regulation, thereby mitigating cisplatin-induced AKI
	(53)

	
	Fer-1
	Lipid peroxidation
	C57BL/6 mice
	Fer-1 can significantly reduce the levels of serum urea nitrogen and creatinine and relieve renal injury
	(54)

	
	FG-4592
	Nrf2
	Male C57BL/6 mice
	FG-4592 plays a protective role in folate-induced renal injury by inhibiting ferroptosis through activation of Nrf2
	(55)

	
	Paricalcitol 
	GPX4
	C57BL/6 mice, HK-2 cells
	[bookmark: OLE_LINK17]Paricalcitol inhibits cisplatin-induced AKI by modulating the antioxidant effects of GPX4 via activation of vitamin D receptors
	(53)

	
	Quercetin
	GSH
	NRK-52E Cells, HK-2 cells
	Quercetin could inhibit ferroptosis by decreasing MDA and lipid ROS levels and increasing GSH levels
	(56)

	
	Nuciferine
	GPX4
	HK-2 human proximal tubular epithelial cells, HEK293T HEK cells
	Nuciferine directly inhibits ferroptosis in a GPX4-dependent manner by limiting iron accumulations, inhibiting oxidative stress, and preventing lipid peroxidation
	(57)

	
	Tocilizumab
	[bookmark: OLE_LINK35]IL-6
	Female C57BL/6J mice
	[bookmark: OLE_LINK18]Tocilizumab mimotope alleviates kidney injury and fibrosis by inhibiting IL-6 signaling and ferroptosis in UUO model
	(58)

	
	[bookmark: OLE_LINK19]Nobiletin
	ROS
	Male C57BL/6J mice
	[bookmark: OLE_LINK36]Nobiletin diminished kidney fibrosis and the expression of EMT markers, ameliorated oxidative stress and ferroptosis-associated injury, and mitigated the inflammatory response in the kidneys of UUO mice
	(59)

	
	Tectorigenin
	Smad3
	Male C57BL/6 mice, TECs
	Tectorigenin protects against unilateral ureteral obstruction by inhibiting Smad3-mediated ferroptosis and fibrosis.
	(60)

	Acute liver injury
	UAMC-3203
	Mitochondria
	Male C57BL/6J mice, Hepa1-6 cells
	[bookmark: OLE_LINK39]UAMC-3203 reduces ferroptosis in APAP-induced ALI animal models by protecting mitochondrial function
	(61)

	
	[bookmark: OLE_LINK38]VBIT-12
	Mitochondria
	Male C57BL/6J mice, Hepa1-6 cells
	VBIT-12 reduces ferroptosis in APAP-induced ALI animal models by protecting mitochondrial function
	(61)

	
	Fer-1
	Lipid peroxidation
	HepG2 cells
	Fer-1 provides modest protection against APAP-induced ferroptosis in primary murine hepatocytes by reducing lipid peroxide production
	(62)

	[bookmark: OLE_LINK21]
	DFO
	Ferrous ion
	Male B6C3F1 mice
	DFO chelating intracellular iron attenuates APAP-induced liver injury
	(63)

	
	Sesn2
	[bookmark: OLE_LINK4]ROS；GSH
	PHZ-induced mice, Ad-Sesn2
infected mice HepG2 cells, AML-12 cells, MEF cells 
	Cells expressing Sesn2 were resistant to erastin-induced ferroptosis, ROS formation, or GSH depletion
	(64)

	
	Glycyrrhizin
	ROS
	Male specific- pathogen-free C57BL/6 mice, L02 cells
	Glycyrrhizic acid can suppress ferroptosis by inhibiting oxidative stress, thereby reducing the degree of liver injury
	(65)

	
	Promethazine
	Lipid peroxidation
	C57BL/6N male mice, H9C2 cells, NRK49F cells, HK2 cells, C2C12 cells, MDA-MB-231 cells, NRK52E cells, LLC-PK1 cells, Panc-1 cells, HUPECs
	Promethazine modifies acute liver failure induced by LPS/d-GalN by inhibiting lipid peroxidation and reducing cell death
	(66)

	Stroke
	Selenium
	GPX4
	Male C57BL/6 mice, HT22 hippocampal neuroblast cells 
	A single dose of selenium could drive the expression of GPX4 and reduce neuronal dysfunction, brain edema, blood-brain barrier injury, oxidative stress, and inflammatory injury after intracerebral hemorrhage
	(67)

	
	Carvacrol
	GPX4
	Gerbils
	Carvacrol inhibited ferroptosis by increasing GPX4
	(68)

	
	DFO
	Ferrous ion
	Male Sprague-Dawley rats
	DFO effectively blocks MCAO-induced brain injury by chelating intracellular iron
	(69)

	
	Compound 2-(1-(4-(4-methylpiperazin-1-yl)phenyl)ethyl)-10H-phenothiazine (51)
	Lipid peroxidation
	SD rats, HT1080 cells
	Compound 2-(1-(4-(4-methylpiperazin-1-yl)phenyl)ethyl)-10H-phenothiazine (51) prevented ferroptosis in MCAO ischemic stroke model by inhibiting lipid peroxidation
	(70)

	
	Fer-1
	Lipid peroxidation
	Male C57BL/6 mice
	Fer-1 reduced iron deposition, neurodegeneration, and lesion volume in injured tissue and improved long-term prognosis of cognitive impairment
	(16)

	TBI
	Ruxolitinib
	GPX4
	Adult male C57BL/6J mice
	Ruxolitinib reversed the decline in GPX4 and increases in TfR1, COX2, and 4-HNE in the acute phase after TBI
	(71)

	
	Pioglitazone
	[bookmark: OLE_LINK40]PPAR3
	Adult male SPF/ICR mice
	[bookmark: OLE_LINK22]Pioglitazone attenuated neuronal ferroptosis by activating PPAR3 to downregulate COX2 expression and MDA levels in vivo and in vitro
	(72)

	
	Lip-1
	Lipid peroxidation；GSH
	Male C57BL/6 mice
	The neuroprotective effect of Lip-1 against TBI is associated with a decrease in iron content and lipid peroxides as well as recovery of GSH in brain injured tissues.
	(73)

	 
	Polydatin
	GPX4
	Neuro2A cells, Male C57BL/6 mice
	[bookmark: OLE_LINK37]Polydatin could reverse free iron ion/Fe2+ deposition, increase the content of MDA, decrease GPX4 activity in the injured tissue area, and protect neurons in TBI models
	(74)

	
	Tet
	GPX4；GSH；SCL7A11
	Adult SPF C57BL/6 male mice 
	[bookmark: OLE_LINK41]Tet treatment improved modified NSS after TBI, reduced brain contusion injury and brain edema, increased the expression of GPX4, GSH, SCL7A11 and FTH, and decreased MDA levels in TBI mice
	(75)

	
	Melatonin
	CircPtpn14/miR-351-5p/5-LOX
	Patients, Male C57BL/6 mice, bEnd3 cells  
	Melatonin attenuates lipid peroxidation through circPtpn14/miR-351-5p/5-LOX signaling, thereby reducing iron deposition and neurodegeneration after TBI thereby improving neurological dysfunction after TBI
	(76)


[bookmark: OLE_LINK32][bookmark: _GoBack]Abbreviations: IRI, Ischemia-reperfusion injury; ATF3, Activating transcription factor 3; SLC7A11, Solute carrier family 7 member 11; ROS, Reactive oxygen species; MDA, Malondialdehyde; USP7, Ubiquitin-specific proteinase 7; TFRC, Transferrin receptor complexes; Lip-1, Liproxstatin-1; GPX4, Glutathione peroxidase 4; DFP, Deferiprone; DFO, Deferoxamine; USP22, Ubiquitin-specific proteinase 22; P53, Protein 53; ACSL4, Acyl-CoA synthetase long-chain family member 4; Fer-1, Ferrostatin-1; MPO, Myeloperoxidase; ALR, Augmenter of liver regeneration; TEMPO, 2,2,6,6-tetramethylpiperidin-1-oxyl; TEC, tubular epithelial cells; NAC, N-acetylcysteine; ALOX5, Arachidonate 5-lipoxygenase; IASPP, Inhibitor of apoptosis stimulating protein of p53, Nrf2, Nuclear factor erythroid 2-related factor 2; I/R, Ischemia/Reperfusion; HIF, Hypoxia-inducible factor; TF,Transferrin; GSH, Glutathione; FTH1, Ferritin heavy chain-1; STAT3, Signal transducer and activator of transcription 3; CLP, Cecal ligation and puncture; HO-1, Heme oxygenase 1; TfR1, Transferrin receptor 1; Dex, Dexmedetomidine; SALI, Sepsis-induced acute lung injury; ARDS, Acute respiratory distress syndrome; YAP1, Yes1 associated transcriptional regulator; NCOA4, Nuclear receptor coactivator 4; ALI, Acute lung injury; mTOR, mechanistic target of rapamycin; AUF1, AU-rich element RNA binding factor 1; CIRP, Cold-induced RNA binding protein; LPS, Lipopolysaccharide; MFG-E8, Epidermal growth factor 8; SA-AKI, Sepsis associated acute kidney injury; NADPH, Nicotinamide adenine dinucleotide phosphate; LOX, Lipid oxidases; AKI, Acute kidney injury; MCTR1, Maresin conjugates in tissue regeneration-1; SAE, Sepsis-associated encephalopathy; EA, Electroacupuncture; PX, Panaxydol; PKB, Protein Kinase B; FG-4592, Roxadustat; IL-6, Interleukin-6; UUO, Unilateral ureteric obstruction; EMT, Epithelial-mesenchymal transition; APAP, Acetaminophen; Sesn2, Sestrin2; GalN, galactosamine; MCAO, Middle cerebral artery occlusion; TBI, Traumatic head injury; COX2, Cyclooxygenase-2; 4-HNE, 4-hydroxynonenal; PPAR3, Peroxisome proliferator-activated receptor 3; Tet, Tetrandrine; NSS, Neurological severity score.
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