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[Abstract] Periodontal homeostasis is regulated by the complex interplay between the gingival epithelial barrier, the
extracellular matrix of soft tissues, the bone coupling system, and immune responses within the periodontal region. Gin-
gival epithelial cells are primarily composed of keratinocytes and a small proportion of non-keratinocytes, and they are
integral to the formation of the gingival epithelial barrier. This epithelial barrier plays a fundamental role in defending
against pathogens, exogenous substances, and mechanical stress. This study aims to explore the intrinsic connections be-
tween gingival epithelial cells and periodontal homeostasis. Research has shown that gingival epithelial cells participate
in maintaining periodontal homeostasis through multiple pathways: (D gingival epithelial cells respond to the inflamma-

tory environment by undergoing proliferation, migration, epithelial - mesenchymal transition, and forming apoptosis-
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mediated neutrophil extracellular traps; @ when gingival inflammation damages the epithelial barrier, lipopolysaccha-
rides cannot be easily removed, and gingival epithelial cells play a defensive role by activating innate immune re-
sponses; (3 the interactions of gingival epithelial cells with oral microbiota and immune cells are essential for maintain-
ing periodontal homeostasis. Thus, gingival epithelial cells are closely associated with periodontal homeostasis. How-

ever, the crucial role and mechanisms of gingival epithelial cells in the maintenance of periodontal homeostasis are not

clear, which provides novel insights for the research of periodontal homeostatic medicine.
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Gingival epithelial cells can form a barrier with cell junctions such as JAM, preventing LPS invasion. Further, Gingival epithelial cells respond to

the periodontal inflammatory environment through pathways such as proliferation and migration, EMT, apoptosis, and formation of NETs. Gingival

epithelial cells can produce IL-1, TNF, cathelicidin, and chemokines to promote the production of neutrophils and initiate their innate immune re-

sponses to maintain periodontal homeostasis. Additionally, EMVs in the biofilm can protect gingival epithelial cells from the invasion of P. gingiva-

lis. LPS: lipopolysaccharide; JAM: junctional adhesion molecule; IL8: Interleukin-8; NETSs: neutrophil extracellular traps; P. g: Porphyromonas gin-

givalis; IL-1: interleukin-1; TNF: tumor necrosis factor; EMVs: extracellular membrane vesicles

Figure 1 Pathways and mechanisms of gingival epithelial cells in the maintenance of periodontal homeostasis
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