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The Biology of Cellular Senescence in Periodontitis
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Abstract

Cellular senescence is a biological phenomenon in which cells undergo irreversible growth arrest in response
to cellular stress or DNA damage. Senescent cells secrete a diverse array of bioactive molecules, collectively termed
the senescence-associated secretory phenotype (SASP), which act as a reservoir of pro-inflammatory mediators and
are key drivers of tissue pathology. Although initially considered a tumor-suppressive mechanism, the progressive
accumulation of senescent cells with age contributes to chronic tissue dysfunction and is recognized as a hallmark
of aging. Increasing evidence supports the presence of cellular senescence in the elderly population and in various
age-related diseases. Notably, senescent cells have also been identified in younger individuals with periodontitis,
underscoring their role in the pathogenesis of periodontal disease. This review provides current knowledge on the
involvement of cellular senescence in periodontal pathology, emphasizing key molecular mechanisms, senescence-as-
sociated biomarkers, and emerging therapeutic strategies—including senotherapeutic agents and SASP-modulating

compounds—to facilitate risk stratification and personalized treatment approaches in future clinical applications.
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N3EAUNINOUANDIVDITTUUNTALTUTaSlEAf g 19T UT
uazBaibe dwaliAnenudemeveadado nszgnuivtud
agwiailes vt Jadeideswedsauiviug wu ns
Anouuniide nmssniauess maguyyd uaglsavnu
ansasdliinnvwadideyfenouna iiunalneuaien
2ONTATU UATNITAOUAUDIADAULELNIBVDIALOULD
IﬂEJLQW’lzL%a Porphyromonas gingivalis Fandaeulal
TUshioanguiudlud (cingipains) uay lalulndudnenlse

(lipopolysaccharide; LPS) ﬁﬂiséjuéh%’u TLR2/TLR4 dawalit

aa

Winnisaseeuyaeendauinlireu]izen nsnseduld
Fueyo NF-KB waznsdniauseiuwadesweios®
suhnnudemevesioule wavauinunfveslulanounie
nalndsnanthlugnisuanseanuadlusiu pl6 uae p21 Msngn
20991988 warmandsnguansilulnifivdsnivadidonte
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