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Abstract

Background: Recent studies have indicated an association between periodontitis and atrial
fibrillation (AF), although the underlying mechanisms remain unclear. Porphyromonas gingivalis
(P ginigivalis) is a causative agent of periodontal disease and is highly pathogenic. This study
focused on P gingivalis and aimed to investigate the relationship among periodontitis, atrial
translocation of P gingivalis, and atrial fibrosis and AF.

Methods: An experiment was conducted using P gingivalis-infected C57BL/6J mice, in which P
gingivalis was inoculated into the pulp of the molars. Immunohistochemistry was used to
visualize the localization of P gingivalis, and loop-mediated isothermal amplification was
employed to detect P gingivalis DNA in the left atrium. AF inducibility was examined by
intracardiac stimulation. Moreover, left atrial appendage specimens were obtained from 68
patients with AF. A periodontal examination was conducted before the surgery, and the
periodontal epithelial surface area and periodontal inflamed surface area, which are quantitative
indices used to determine the clinical severity of periodontitis, were measured. The bacterial
number of P gingivalis in human atrial tissue was analyzed via quantitative polymerase chain
reaction. Atrial fibrosis was assessed using Azan-Mallory staining.

Results: The translocation path of P gingivalis from the dental granuloma to the left atrium via
the circulatory system was demonstrated by immunohistochemistry and loop-mediated
isothermal amplification in P gingivalis-infected mice, which showed a higher degree of atrial
fibrosis (21.9% versus 16.3%; P=0.0003) and a higher AF inducibility (30.0% versus 5.0%;
P=0.04) than the control mice. Upregulation of galectin-3 and transforming growth factor-beta
1 in the left atrium was observed in P gingivalis-infected mice. Moreover, immunohistochemistry
revealed that P gingivalis was also present in human atrial tissue. The number of P gingivalis in
the human atrial tissue was positively correlated with periodontal epithelial surface area
(ρ=0.35; P=0.004), periodontal inflamed surface area (ρ=0.52, P<0.0001), and the degree of
atrial fibrosis (ρ=0.38; P=0.002).

Conclusions: P gingivalis translocation to the left atrium correlates with the clinical severity of
periodontitis, which may exacerbate atrial fibrosis and AF. Atrial translocation of P gingivalis is a
potential pathway explaining the causal relationship between periodontitis and AF.

Keywords: Porphyromonas gingivalis; atrial fibrillation; bacterial translocation; periodontitis.

Conflict of interest statement

None.

Similar articles

See all similar articles

Relationship Between Periodontitis and Atrial Fibrosis in Atrial Fibrillation:
Histological Evaluation of Left Atrial Appendages.
Miyauchi S, et al.JACC Clin Electrophysiol. 2023.PMID: 36697200

CXCR4 signaling contributes to alveolar bone resorption in Porphyromonas
gingivalis-induced periodontitis in mice.
Nagashima H, et al.J Oral Sci. 2017.PMID: 29093284

Anti-Porphyromonas gingivalis Antibody Levels in Patients With Stroke and Atrial
Fibrillation: A Systematic Review and Meta-Analysis.
Cannavo A, et al.Clin Exp Dent Res. 2024.PMID: 39535348Free PMC article.

Oral Porphyromonas gingivalis translocates to the liver and regulates hepatic
glycogen synthesis through the Akt/GSK-3β signaling pathway.
Ishikawa M, et al.Biochim Biophys Acta. 2013.PMID: 23899607

[Pathogenic potential of Porphyromonas gingivalis, Treponema denticola and
Tannerella forsythia, the red bacterial complex associated with periodontitis].
Bodet C, et al.Pathol Biol (Paris). 2007.PMID: 17049750Review.French.

Cited by

See all "Cited by" articles

Gut microbiome and atrial fibrillation: mechanistic insights metabolites and
comorbidities. Systematic review.
Gawałko M, et al.Gut Microbes. 2025.PMID: 41178126Free PMC article.

Oral microbiota in cardiovascular health and disease.
Wu YC, et al.Front Cell Infect Microbiol. 2026.PMID: 41552724Free PMC article.Review.

Association of periodontal disease with risk atrial fibrillation: systematic review.
Xin-Nian L, et al.BMC Oral Health. 2025.PMID: 41194065Free PMC article.

The extracellular matrix in peripheral nerve repair and regeneration: a narrative review
of its role and therapeutic potential.
Metafune M, et al.Front Neuroanat. 2025.PMID: 41194908Free PMC article.Review.

A Review on the Role of Oral Bacteria in Stroke.
Gayo F, et al.Int J Mol Sci. 2025.PMID: 41465339Free PMC article.Review.

MeSH terms

Animals
Atrial Fibrillation* / metabolism
Atrial Fibrillation* / microbiology
Atrial Fibrillation* / pathology
Bacterial Translocation*
Bacteroidaceae Infections* / complications
Bacteroidaceae Infections* / microbiology
Bacteroidaceae Infections* / pathology
Blood Proteins
Disease Models, Animal
Female
Fibrosis
Galectin 3 / metabolism
Galectins
Heart Atria* / microbiology
Heart Atria* / pathology
Humans
Male
Mice
Mice, Inbred C57BL
Middle Aged
Periodontitis* / microbiology
Periodontitis* / pathology
Porphyromonas gingivalis* / pathogenicity
Transforming Growth Factor beta1 / metabolism

Substances

Galectin 3
Transforming Growth Factor beta1
LGALS3 protein, human
Blood Proteins
Galectins

Related information

MedGen
PubChem Compound (MeSH Keyword)

LinkOut - more resources

Full Text Sources

Atypon
Ovid Technologies, Inc.

Medical

MedlinePlus Health Information

Connect with NLM

  

National Library of Medicine
8600 Rockville Pike
Bethesda, MD 20894

Web Policies
FOIA
HHS Vulnerability Disclosure

Help
Accessibility
Careers

NLM NIH HHS USA.gov

Log in

https://www.ncbi.nlm.nih.gov/mesh/
https://www.ncbi.nlm.nih.gov/pmc/
https://www.ncbi.nlm.nih.gov/books
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://twitter.com/ncbi
https://www.facebook.com/ncbi.nlm
https://www.linkedin.com/company/ncbinlm
https://github.com/ncbi
https://ncbiinsights.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/advanced/
https://pubmed.ncbi.nlm.nih.gov/help/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/40099365/#
https://pubmed.ncbi.nlm.nih.gov/?term=Miyauchi+S&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Kawada-Matsuo+M&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Furusho+H&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Nishi+H&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Nakajima+A&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Phat+PT&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Shiba+F&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Kitagawa+M&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Ouhara+K&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Oda+N&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Tokuyama+T&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Okubo+Y&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Okamura+S&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Takasaki+T&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Takahashi+S&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Hiyama+T&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Kawaguchi+H&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Komatsuzawa+H&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Miyauchi+M&cauthor_id=40099365
https://pubmed.ncbi.nlm.nih.gov/?term=Nakano+Y&cauthor_id=40099365
https://doi.org/10.1161/circulationaha.124.071310
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://pubmed.ncbi.nlm.nih.gov/?linkname=pubmed_pubmed&from_uid=40099365
https://pubmed.ncbi.nlm.nih.gov/36697200/
https://pubmed.ncbi.nlm.nih.gov/29093284/
https://pubmed.ncbi.nlm.nih.gov/39535348/
https://pubmed.ncbi.nlm.nih.gov/23899607/
https://pubmed.ncbi.nlm.nih.gov/17049750/
https://pubmed.ncbi.nlm.nih.gov/?linkname=pubmed_pubmed_citedin&from_uid=40099365
https://pubmed.ncbi.nlm.nih.gov/41178126/
https://pubmed.ncbi.nlm.nih.gov/41552724/
https://pubmed.ncbi.nlm.nih.gov/41194065/
https://pubmed.ncbi.nlm.nih.gov/41194908/
https://pubmed.ncbi.nlm.nih.gov/41465339/
https://www.ncbi.nlm.nih.gov/medgen?linkname=pubmed_medgen&from_uid=40099365
https://www.ncbi.nlm.nih.gov/pccompound?linkname=pubmed_pccompound_mesh&from_uid=40099365
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.124.071310?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.ovid.com/40099365.pmid
https://medlineplus.gov/atrialfibrillation.html
https://twitter.com/NLM_NIH
https://www.facebook.com/nationallibraryofmedicine
https://www.youtube.com/user/NLMNIH
https://www.nlm.nih.gov/socialmedia/index.html
https://www.google.com/maps/place/8600+Rockville+Pike,+Bethesda,+MD+20894/@38.9959508,-77.101021,17z/data=!3m1!4b1!4m5!3m4!1s0x89b7c95e25765ddb:0x19156f88b27635b8!8m2!3d38.9959508!4d-77.0988323
https://www.nlm.nih.gov/web_policies.html
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/freedom-information-act-office
https://www.hhs.gov/vulnerability-disclosure-policy/index.html
https://support.nlm.nih.gov/?pagename=pubmed%3Apubmed%3Aabstract%3ANONE
https://www.nlm.nih.gov/accessibility.html
https://www.nlm.nih.gov/careers/careers.html
https://www.nlm.nih.gov/
https://www.nih.gov/
https://www.hhs.gov/
https://www.usa.gov/
https://www.ncbi.nlm.nih.gov/
https://account.ncbi.nlm.nih.gov/?back_url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F40099365%2F

