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[Abstract] Porphyromonas gingivalis (P. gingivalis), a key periodontal pathogen, induces local inflammation and has
been recently confirmed to affect the vascular system via bloodstream dissemination or inflammatory mediators, closely
associating it with cardiovascular diseases such as atherosclerosis. This article provides a systematic review of the mecha-
nisms by which P. gingivalis promotes the initiation and progression of atherosclerosis through the pyroptosis pathway. It
elucidates how P. gingivalis and its virulence factors activate pyroptosis signaling in vascular-related cells such as endo-
thelial cells and smooth muscle cells, leading to the substantial production of pro-inflammatory cytokines including inter-
leukin (IL)-1p and IL-18. This cascade exacerbates vascular inflammatory responses, promotes plaque formation, and in-

duces instability. Innovatively centered on pyroptosis, which is a critical mechanism linking infection, inflammation, and

programmed cell death, this review systematically con-
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[B{E1EE] &M, %, 1L, Email: gesongd07b@163.com cellular levels. Furthermore, the article discusses the po-
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tential value of intervention strategies targeting key steps of pyroptosis in the treatment of atherosclerosis associated with

periodontitis. This review integrates recent advances in microbe-host interactions and cell death to elucidate the comorbi-

dity mechanism linking periodontitis and cardiovascular disease, while providing a theoretical basis for the development

of targeted therapeutic strategies against pyroptosis.
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Fig 1 Schematic illustration of the pathogenic mechanisms of P. gingivalis and its virulent factors in periodontitis
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Fig 2 Schematic diagram of pyroptosis activation
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Fig 3 Schematic diagram of the role of pyroptosis in P. gingivalis-accelerated As
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RP3 A /IMA 806 DAL IL-1B, TL-18 A4l Ik
Ab, 3E VA miR-155 0 A20 (2 JH 20 2L A A il
MR AE T B R K 2 — )™ A
3 (pentraxin-3, PTX3)"" K s 45 2% 13 55 i ify 4
(microtubule affinity-regulated kinase 4, MARK-
4) U IR AT M P gingivalis YL R B
WA AN A F )47 40 g (human periodontal liga-
ment cell, hPDLC) 1 NLRP3 4 AiE /IMA (1 3 1% 1
TS T 1) GSDMD . GSDMD-NT ., Caspase-
LIS PERS LA B IL-1B . IL-18, TNF-o (915 i,
10 % 7t 20 M AR AE S L o ZEfi# P, gingivalis 175 H)
As KR HERE AT R 2 25 1) R 2 AT il IL-1p B
IL-18 BT RE 1o Wu ZER I . AR h g fo i
TR YT AR SR L AR TR PR T TR R 1R 5 T 3l ok 410
IL-1B . TL-18 S5 58 20l A 5~ A R 2k 45 S i S i
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As BRI AR KA1 As BESR LR . Li 568
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4 INETIRE
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