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Abstract: Porphyromonas gingivalis, the main pathogen of periodontitis, can produce various
virulence factors. P. gingivalis and its virulence factors not only destroy periodontal tissue but
also spread to the whole body and affect the occurrence and development of various systemic
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diseases, including Alzheimer’s disease (AD). The outer membrane vesicles of P. gingivalis
contain a large number of virulence factors of the species, and they are small in size and more
easily distributed to remote tissues and organs. Recent studies have found that the outer
membrane vesicles may play an important role in inducing neuroinflammation and promoting
the occurrence and development of AD. However, the specific mechanism is still unclear. This
article reviews the occurrence and regulation of P. gingivalis outer membrane vesicles, the main
virulence factors in the vesicles, and their relationship with AD, which is expected to clarify the
biological mechanisms of periodontitis and AD.
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Figure 1

Porphyromonas gingivalis #MEZE I3 T M, FESMEF
bl SRR AR RGN, RT3 OMV B L

The development of the outer membrane vesicles of Porphyromonas gingivalis. The outer

membrane of P. gingivalis bulges under pressure and “sprouts” at the place where the connection between the
outer membrane and peptidoglycan is missing, with the increase of the local curvature of the outer membrane,
it eventually leads to the formation of OMV (created with BioRender.com, similarly hereinafter).
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Figure 2 Possible mechanism of gingivin passing through the blood-brain barrier with the outer membrane
vesicles as carrier. Gingivin is delivered to brain microvascular endothelial cells through blood circulation
using OMV as carrier, it increases BBB permeability by degrading ZO-1 and occludin tight junction protein,

and activates microglia in brain through BBB.
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Figure 3 The possible mechanism of neuroinflammation induced by the outer membrane vesicles. LPS
binds to TLR4 receptor, thus activating IRAK1 and then activating downstream NF-xB signal pathway, which
releases inflammatory factors and ultimately induces neuroinflammation.
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rh SR R AP2s_3s T S AR BN ki
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a: AD RA&EKR BT, Ca® WkEFE, PAD2
e AT

4 PAD2 EM/RXBERFALELREFHIERIE
WG b: PAD2 4r 3 MBP IR Rk, 2 CNS "PHEHII#E; ¢ PAD2 5SZREN4LH,
PELT 4R IE 1L

Figure 4 The mechanism of PAD2 in the occurrence and development of Alzheimer’s disease. a: During the

development of AD, the concentration of Ca®" increases and PAD2 is activated; b: PAD2 mediates
citrullination of MBP and causes myelin collapse in CNS; c¢: PAD2 combines with polypeptide protein to

promote the formation of insoluble fiber.
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