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Abstract: In metabolic diseases, the accumulation of reactive oxygen species and oxidative stress are closely
associated with ferroptosis. As a key regulatory factor, the imbalance between glycolysis and fatty acid metabolism
can participate in ferroptosis directly or indirectly, thereby regulating the occurrence and development of various
metabolic diseases. The essence of ferroptosis is a new regulatory cell death mode, which is caused by the
excessive accumulation of iron-dependent lipid peroxide. It is closely related to glycolysis and fatty acid
metabolism, which plays an important role in metabolic diseases. This regulatory cell death mode is significantly
distinguished from other programmed cell death modes and has unique changes in cell morphology, symbolic
characteristics and mechanisms. This paper first illustrates the main mechanism of glycolysis and fatty acid
metabolism imbalance in the occurrence of ferroptosis, then reviews the research progress of ferroptosis in tumor,
diabetes, rheumatoid arthritis and other metabolic diseases, and finally reveals the internal connection between
glycolysis-fatty acid metabolism imbalance and ferroptosis, as well as its impacts on metabolic diseases, which
provide new strategies for the prevention and treatment of metabolic diseases.
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Figure 1

Mechanism of glycolysis-lipid metabolism imbalance regulating iron death. GLUTs: Glucose transporters; G6P: Glucose-6-

phosphate; FOP: Fructose-6-phosphate; FBP: Fructose bisphosphate; G3P: Glucose-3-phosphate; BPG: Biphosphate glycerate; 3PG: 3-

Phosphoglycerate; 2PG: 2-Phosphoglycerate; PEP: Phosphoenolpyruvate; PPP: Pentose phosphate pathway; HKs: Hexokinases; PFK:
Phosphofructokinase; AMPK: Adenosine 5'-monophosphate (AMP)-activated protein kinase; PKM2: Pyruvate kinase M 2; LDHA: Lactate

dehydrogenase A; HIF-1a: Hypoxia inducible factor-1a; RSL3: Glutathione peroxidase 4 inhibitor; MCT1: Monocarborxylat transporter 1;

MPC1: Mitochondrial pyruvate carrier 1; Acetyl-CoA: Acetyl coenzyme A; PUFA: Polyunsaturated fatty acids; SREBP1: Sterol regulatory

element-binding protein 1; MUFA: Monounsaturated fatty acids; ACC: Acetyl-CoA carboxylase; ACSL4: Acyl-CoA synthetase long-chain
family member 4; LPCAT3: Lecithin-cholesterolacyltransferase 3; SCD1: Stearoyl-CoA desaturase 1; ACSL3: Acyl-CoA synthetase long

chain family member 3; GPX4: Glutathione peroxidase 4; CPT1A: Carnitine palmitoyltransferase 1A; FABP5: Fatty acid binding protein 5;

PDK4: Pyruvate dehydrogenase kinase 4; PDH: Pyruvate dehydrogenase; LKB1: Liver kinase B1
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Table 1 Summary of targeted glycolysis-lipid metabolism imbalance regulators

Intervention/treatment Target/mechanism Indication Reference
ACSL4 inhibitor Rosiglitazone Decreased GPX4 expression and inhibited the synthesis of MUFA-PLs Breast cancer [47]
Pioglitazone
Troglitazone
SCD1 inhibitor ~ MF-438 Decreased MUFA and inhibited the synthesis of MUFA-PLs Esophageal squamous cell [19]
carcinoma
Sorafenib Liver cancer [20]
AMPK activator Metformin Up-regulated P53 expression and promoted aerobic glycolysis Ovarian cancer [43]
AICAR Lowered HIF-1a expression and promoted the synthesis of PUFA-PLs  Type 2 diabetic mellitus [16,51]
Rheumatoid arthritis
SCT-1015 Lowered HIF-1a abundance and inhibited aerobic glycolysis Liver cancer [33]
0304 Increased glucose intake and promoted aerobic glycolysis Type 2 diabetic mellitus [60]
HIF-1a inhibitor Pioglitazone  Lowered HIF-1a expression and inhibited aerobic glycolysis Diabetic mellitus [37]
PKM?2 inhibitor =~ TEPP-46 Increased HIF-1a expression and promoted aerobic glycolysis Diabetes nephropathy [28]
DASA-10 Type 2 diabetic mellitus [57]
PKM2 inhibitor  Shikonin Decreased pyruvate production and inhibited aerobic glycolysis Rheumatoid arthritis [50]
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BEPER AT REAR DY DL PKM2 5 L2 R R
SEE RN, FIR S R W 240, & T2DM (IR IT
BE ST, I XUAT BT T2DM 1R F 8 A5 5003 % fi# — i 1y
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