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[Abstract] Periodontitis is one of the most common oral diseases and is characterised by a chronic inflammatory dis-
order caused by the complex interaction between microbial plaque and the host immune system. It significantly affects
both physical and mental health as well as quality of life. Over the past 30 years, the burden of periodontitis in China
has been rising, and it is expected that the incidence of periodontal disease will continue to increase over the next 25
years. Various factors, such as smoking, diabetes, immune levels, genetic predisposition, stress, and age, can influence
the incidence of periodontitis and increase the risk of periodontitis. Circadian rhythms are closely related to the homeo-
stasis of periodontal tissues, regulating their sensitivity to external injuries and their ability to repair. Under normal cir-
cadian rhythms, periodontal tissues can effectively resist external damage and promote the repair of damaged cells.
However, when circadian rhythm disorders occur, the self-protection and repair mechanisms of periodontal tissues are
impaired, leading the accumulation of continuous damage. The impact of circadian rhythm disorders on periodontal tis-
sues is multifactorial, influencing the self-protection and repair mechanisms through regulation of inflammatory re-
sponse, oxidative stress, and DNA damage repair, thereby promoting the onset and progression of periodontitis. Cur-
rently, the exact mechanisms by which circadian rhythm disorders exacerbate periodontitis remain unclear. This article

reviews the effects of circadian rhythm disorders on periodontitis and possible mechanisms, providing evidence to fur-
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ther clarify their relationship.
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CLOCK-BMALLI heterodimer, which activates the transcription of genes such as CRY, PER, and REV-ERBa/f by binding to E-box elements.

The protein products CRY/PER subsequently inhibit CLOCK-BMALL activity, forming an inhibitory feedback loop; the cycle restarts after pro-
tein degradation. In the secondary feedback loops, CLOCK-BMALI regulates the expression of DBP via E-box elements, while REV-ERB and
ROR competitively bind to RORE to modulate the expression of NFIL3 and BMALIL. Additionally, DBP and NFIL3 form an antagonistic loop
through D-box elements. This constitutes three interlocked feedback loops (E-box, RORE, D-box) of the circadian rhythms

Figure 1 Molecular mechanisms of the mammalian circadian rhythm
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The impact of circadian rhythm disruption on periodontitis is multifactorial, promoting the onset and progression of the disease through three pri-
mary mechanisms: exacerbating inflammatory response levels in periodontal tissues, aggravating oxidative stress levels in periodontal tissues, and
disrupting the balance of DNA damage repair in periodontal tissues. SCN: suprachiasmatic nucleus; CLOCK: circadian locomotor output cycles
kaput; BMALL: brain and muscle arnt-like 1; HIF-1a: hypoxia inducible factor- 1ai; NRF2: nuclear factor erythroid 2-related factor 2; ROS: reac-
tive oxygen species; cGAS: cyclic GMP-AMP synthase; STING: stimulator of interferon genes; IFN-I: type I interferons; NF-kB, nuclear transcrip-
tion factor-k B

Figure 2 The mechanisms by which circadian rhythm disruption affects periodontitis progression
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