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[ Abstract] Periodontal disease is a chronic infectious disease characterized by chronic inflammation and progressive
destruction of the periodontal tissue. Ferroptosis, an iron-dependent form of programmed cell death, is primarily charac-
terized by altered iron homeostasis, weak antioxidant defense, and accumulation of lipid peroxides and plays an impor-
tant role in a variety of diseases. Recent research has shown the correlation between ferroptosis and the occurrence and
development of periodontal disease. Through in-depth research of relevant literature on periodontal ligament fibroblasts,
periodontal ligament stem cells, human immortalized oral epithelial cells, human gingival fibroblasts, dental pulp stem
cells, MLOY4 cells, mouse mandibular osteoblast, and macrophages, we found that ferroptosis is widely suppressed in

periodontal disease. This phenomenon is primarily related to lipid metabolism, iron metabolism, cysteine/glutamate
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transporter system x_/glutathione/glutathione peroxidase 4, nicotinamide adenine dinucleotide phosphate/ferroptosis sup-
pressor protein 1/coenzyme Q10, kelch-like ECH-associated protein-1/nuclear factor E2 related factor 2, and p53. Cur-
rent research indicates that ferroptosis plays an important role in regulating the destruction of periodontal soft and hard
tissues, inflammatory response, and periodontopathogen -induced progression of systemic diseases. Although there are
several studies on the mechanism of ferroptosis in periodontal disease, there are many uncertainties in the application of

ferroptosis in periodontal therapy. Therefore, further studies are required to explore and develop ferroptosis - related

drugs for the treatment of periodontal disease.
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phate activated protein kinase , AMPK) i& 12 | kelch 1
P S S 8 AR DG B 1 - 1 (kelch-like ECH-associated
protein- 1, Keapl)/#% A ¥ E2 #H ¢ A F 2 (nuclear
factor erythroid2-related factor 2, NRF2 )i i | 4K F i
PR IS — 4% F7 R W R (nicotinamide adenine dinucle-
otide phosphate , NADPH ) /£ 58 T~ il & 1 1 (ferrop-
tosis suppressor proteinl , FSP1) /4 fili Q10 (coenzyme
Q10, CoQ10) {55 = 38 e 1L K i 8 # i [N 1 P53
(tumor suppressor p53, p53 ) il FE LB IE L S 56y
BAL T (E 1)

System x_: cystine/glutamate antiporter system. SLC7A11: solute
carrier family 7 member 11. SLC3A2: solute carrier family 3
member 2. GSH: glutathione. Cys: cysteine. GPX4: glutathione
peroxidase 4. GSSG: glutathione. PUFA: polyunsaturated fatty ac-
id. ACSL4: long chain acyl-coenzyme A syntheatase 4. PUFA-PL:
PUFA - containing phospholipids. LPCAT3: lysolecithin acetyl
trans-ferase 3. LOXS: lipoxygenase. TF: ferritin. TFR: transferrin
receptor 1. STEAP3: six-transmembrane epithelial antigen of the
prostate 3. FTHI: ferritin heavy chain 1. FTL: ferritin light chain.
NCOA4: nuclear receptor coactivator 4. P53: tumor suppressor
P53. AMPK: adenosine monophosphate activated protein kinase.
Keapl: kelch-like ECH-associated protein-1. NRF2: nuclear fac-
tor erythroid 2-related factor 2. NADPH: nicotinamide adenine di-
nucleotide phosphate. FSP1: ferroptosis suppressor protein 1.

CoQ10: coenzyme Q10. Acetyl-CoA: acetoacetyl coenzyme A

Figure 1 Regulatory mechanisms associated with ferroptosis
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