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Porphyromonas gingivalis in Alzheimer’s disease brains:
Evidence for disease causation and treatment with
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Porphyromonas gingivalis, the keystone pathogen in chronic periodontitis, was identified in the brain of Alzheimer’s
disease patients. Toxic proteases from the bacterium called gingipains were also identified in the brain of Alzheimer’s
patients, and levels correlated with tau and ubiquitin pathology. Oral P. gingivalis infection in mice resulted in
brain colonization and increased production of Af,_43, 3 component of amyloid plaques. Further, gingipains were
neurotoxic in vivo and in vitro, exerting detrimental effects on tau, a protein needed for normal neuronal func-
tion. To block this neurotoxicity, we designed and synthesized small-molecule inhibitors targeting gingipains.
Gingipain inhibition reduced the bacterial load of an established P. gingivalis brain infection, blocked Af,_s; pro-
duction, reduced neuroinflammation, and rescued neurons in the hippocampus. These data suggest that gin-
gipain inhibitors could be valuable for treating P. gingivalis brain colonization and neurodegeneration in

Alzheimer's disease.

INTRODUCTION

Alzheimer’s disease (AD) patients exhibit neuroinflammation con-
sistent with infection, including microglial activation, inflammasome
activation, complement activation, and altered cytokine profiles
(1, 2). Infectious agents have been found in the brain and postulated
to be involved with AD, but robust evidence of causation has not
been established (3). The recent characterization of amyloid-g ( AB)
as an antimicrobial peptide has renewed interest in identifying a
possible infectious cause of AD (4-6).

Mini Mental State Examination scales) over a 6-month period com-
pared to AD patients without active CP, raising questions about
possible mechanisms underlying these findings (13). In Apoe™ ™ mice,
oral infection with P. gingivalis, but not with two other oral bacteria,
results in brain infection and activation of the complement pathway
(I4). In transgenic mice overexpressing mutated human amyloid
precursor protein (hAPP-]20), oral infection with P. gingivalis
impairs cognitive function, increases the deposition of AD-like
plaques, and results in alveolar bone loss compared to control
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