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Abstract: An arecoline (ARC)-induced oral mucosal injury rat model was established to determine the protective effects and
mechanism of action of astaxanthin (AST) on oral epithelial injury. Pathological morphology and changes in human early growth
response factor 1 (EGR1) were investigated in rat oral mucosal tissue. The ARC-induced changes in tight junction related proteins

(ZO-1 and occludin), mitochondrial morphology, mitochondrial membrane potential (MMP), mitochondrial reactive oxygen species

G130k
R R B, <, T D9, 55 R 7 0 AR AR 175 = ) 11 I8 b B A5 005 0 DR AR B LA TR 0] AR £ i A, 2025,41(10):
144-151.

CHEN Linlin, XIE Jinmei, ZHANG Rongrui, et al. Protective effects and mechanism of action of astaxanthin on arecoline-

induced oral epithelial injury [J]. Modern Food Science and Technology, 2025, 41(10): 144-151.

WS EEA: 2024-07-12; 1&EIBHA: 2024-11-25 ; $EZ HHEA: 2024-12-06

E¢UWH: BEEEARFEEEIA (821MS027 ; 823RC467) ; EIRBEABZEEIWHE (82360731 ; 81960645) ; BrRAKF 2ERWNEIF
fuly (XTCX2022JKB0S)

EERENT: BRI (1998-), %, MTMRE, A E: EERFEARRIREMMR, E-mail . 2490339859@qq.com

BIEE: S (1986-), &, 1, BIR, MIRAE: FEEREAREIREEMRRALENAERAEMR, E-mail : xiexi@hainanu.edu.cn

144




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.10

(mtROS), and EGR1 in human oral keratinocyte (HOK) cells were measured. The binding of AST and EGR1 was predicted using

molecular docking. Based on the pathological sections of oral mucosal tissues, the AST intervention groups showed improvements

in symptoms such as thinning oral mucosal epithelium and shortened epithelial rete pegs compared to the model group. The relative

submucosal collagen and collagen I areas were substantially reduced by 9.84% and 23.01%, respectively. The in vitro experiments

indicated that AST improved the abnormal localization of ZO-1 and occludin proteins in ARC-induced HOK cells; the abnormal

mitochondrial morphology, decreased level of MMP, and excessive generation of mtROS were also ameliorated. In addition, AST

inhibited the expression level of EGR1 in ARC-induced HOK cells, which was downregulated by 24.53% at the cellular level. The

molecular docking results indicated that the docking binding energy between AST and EGR1 was —6.869 7 kcal/mol, and involved

two hydrogen bonding interactions. In summary, AST shows promise in mitigating ARC-induced oral mucosal injury by regulating

EGR1 and mitochondrial function and is expected to be further developed as a functional food for the protection of the oral mucosa.
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Fig.2 Changes in collagen fibers in rat oral mucosa tissues
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