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[Abstract] Bacterial extracellular vesicles (BEVs) are nanoscale, lipid bilayer — enclosed vesicles that are actively
or passively released by bacteria. They carry diverse bioactive cargos, including proteins, nucleic acids, and lipids, and
mediate information exchange between microbial communities and hosts. Increasing evidence indicates that BEVs play
important roles in the initiation and progression of dental caries and periodontitis. In dental caries, BEVs derived from
cariogenic bacteria such as Streptococcus mutans can promote biofilm formation and maturation, enhance the acidic mi-
croenvironment, and exacerbate demineralization of dental hard tissues. In periodontitis, BEVs released by key peri-
odontal pathogens, including Porphyromonas gingivalis and Fusobacterium nucleatum, may disrupt the mucosal barrier,
trigger inflammatory responses, and activate bone resorption — related pathways, thereby promoting periodontal tissue
destruction. Owing to their detectability, BEVs in oral samples such as saliva, dental plaque, and gingival crevicular

fluid show promise as diagnostic biomarkers and also provide new therapeutic opportunities for targeted interventions.

(Wfm BEI] 2025-11-11; [f&EI HEI) 2026-02-13

(E€TB] HE A RRHAE A H (81991501)

(1E&E B ] BRAEBL, B -1 AF 5% £ 7615 , Email : chenjiaqi0225@163.com
[BEMEE] Z9E , 2047, 11, Email : jiyaoliscu@163.com



REERFPE 20265698 $34% £IH
+ 896 +  Journal of Prevention and Treatment for Stomatological Diseases, Sept. 2026,Vol.34 No.9 https://www.kqjbfz.com

In addition, emerging studies suggest that oral BEVs may contribute to distal inflammatory amplification through an

“oral - systemic axis”; therefore, while focusing on the local pathogenic mechanisms of BEVs in dental caries and peri-

odontitis, this review also briefly outlines their potential systemic implications as an extension. Overall, BEVs may offer

novel mechanistic insights and translational directions to support precise prevention and management of dental caries

and periodontitis.

[Key words] bacterial extracellular vesicles;  Streptococcus mutans; — Porphyromonas gingivalis; — Fusobacterium

nucleatum; dental caries; periodontal disease; oral-systemic axis
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Figure was created with Microsoft PowerPonit 2010. BEV: bacterial extracellular vesicle; LPS: lipopolysaccharide; CPS: capsular polysaccharide;
VF: virulence factor; MO: naive macrophage; M1: classically activated macrophage; IL-10: interleukin-10
Figure 1 Bacterial extracellular vesicles regulate immune responses and promote infection via adhesion, immune evasion, and

barrier crossing
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Table 1  Heterogeneity of bacterial extracellular vesicle derived from major oral pathogens

Typical size

Pathogen type Main membrane features Representative cargo Functional characteristics
range*
Streptococcus mutans ~ Mostly 50 - Derived from the cytoplasmic mem-  Glucosyltransferases, extra- Enhance initial adhesion and biofilm
membrane vesicles 250 nm*”! brane; peptidoglycan fragments and ~ cellular DNA, small RNAs, matrix density; create diffusion barriers

surface proteins can be present;

vesicle production increases under

acidic stress'”!

Porphyromonas gingi- ~ Mostly 50 - Formed by outer-membrane budding;
valis outer membrane 300 nm®®! enriched in lipid A and numerous
vesicles outer-membrane proteins!*°!
Fusobacterium nuclea-  Mostly 50 - Contain lipopolysaccharide, outer-
tum outer membrane 200 nm'"?! membrane proteins, and characteris-
vesicles tic adhesins binding to host and bac-

terial receptors*’!

acid-tolerance - related that trap acids; act as “structural and

proteins?72 metabolic amplifiers” of caries progres-
sion2-31

Gingipains, hemaggluti- Disrupt epithelial barriers, reprogram

nins, adhesins, lipid A, immune responses, promote osteoclasto-

small RNAs genesis and bone loss; contribute to sys-
temic diseases®°Y (Alzheimer s, ath-
erosclerosis, metabolic disorders)

Adhesins, proteases, pro- Promote multispecies biofilms, increase

inflammatory factors, small  epithelial permeability, activate NF-k B/

RNAs, tryptophan- inflammasome pathways**; linked to

[48-49]

metabolism enzymes periodontitis and colorectal-cancer-

associated dysbiosis'” %!

* Size ranges are approximate and vary with isolation and measurement methods
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