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A relationship between oral bacteria and systemic diseases,1 
such as Alzheimer’s disease (AzD), type 2 diabetes mellitus, 
rheumatoid arthritis, and cardiovascular diseases, has been 
suggested. These systemic diseases pose major public health 
challenges in most countries. Thus, the importance of oral 
bacteria has been even gaining more attention in regard to 
the interrelationships with these systemic diseases. However, 
hundreds of species of bacteria live in the oral cavity, making 
it difficult to identify and eradicate the causative bacteria. So 
far, preventive measures should be required to treat these 
systemic diseases. We discuss oral hygiene approaches to 
prevent the onset of these systemic diseases caused by oral 
bacteria, as an unavoidable immediate issue. 
 
Alzheimer’s disease 
AzD2 is the most common form of dementia, a general term 
for the loss of memory and other intellectual abilities that is 
serious enough to interfere with daily life, affecting most 
people aged 65 years and older.1 The number of AzD patients 
is said to be on the rise.3 AzD is associated with many 
aetiologies and pathophysiological processes, such as 
amyloid beta (Aβ) plaques and neurofibrillary tangles in the 
brain.2 Recently, it has been confirmed that AzD is caused by 
Porphyromonas gingivalis (P. gingivalis),1  probably via the 
accumulation of immune complexes with the fimbriate oral 
bacterium P. gingivalis and its immune reactor in the brain.1 

It has been pointed out that components of P.gingivalis can 
cross the blood brain barrier and may accelerate AzD-specific 
neuropathology by increasing neuroinflammation,1 due to 
plaque/tangle formation and dysregulation of iron 
homoeostasis.4 
 
Type 2 diabetes mellitus 
Type 2 diabetes mellitus5 also known as adult-onset diabetes, 
is characterised by high blood sugar, insulin resistance, due 
to insufficient insulin production in the beta cells. Obesity is 
common, and serious systemic complications associated with 
the setting of insulin resistance are concerned.6 Considering 
the number of patients with type 2 diabetes worldwide,7 the 
bacterial aetiology hypothesis,1 that oral bacteria may also 
be a cause, is supported. 
 
Systemic diseases and ozonated water 
The author has recently reported that leukocyte-mediated 
inflammatory skin disease, palmoplantar pustulosis (PPP),8 a 
peculiar skin disease that forms pustules on the palms and 
soles, was cured by oral rinsing with ozonated water, 
indicating a novel oral bacteria-related disease.8 This new 
sterilising agent has shown mechanical antibacterial effects, 
which disrupts the bacterial cell wall through its strong 

oxidation power. However, it is also necessary to consider the 
existence of bacteria that are resistant to oxidation.9 The 
Alzheimer's causative agent P. gingivalis is also oxidation-
resistant,9 due to extracytoplasmic components that protect 
the cell from oxidative stress and antioxidant enzymes that 
neutralise these oxidants. Antibacterial agents alone cannot 
deal with them, although the strength against ozone 
oxidation, mechanical and not chemical, of this bacterial 
wall structure in the anti-oxidant mechanism has not been 
sufficiently investigated. So far, periodontal care, including 
plaque removal from the periodontal pockets, may be 
necessary to manage these systemic diseases. This is 
especially important for patients with a family history of the 
disease.2 
 
However, from the onset mechanism of these systemic 
diseases, we have pointed out that even if the cause is oral 
bacteria, there is a large difference in the symptom 
improvement of the disease, when using ozone water.10 PPP, 
an inflammatory disease mediated by neutrophils,8 can be 
cured by rinsing the mouth with ozone water,8 but not AzD,10 
which may be caused by the accumulation of causative 
substances in the brain, and type 2 diabetes, which should 
also be considered to be a dysfunction of the pancreatic islet 
cells.5 In recent clinical studies, it has become clear that oral 
care for AzD patients has been debated,11 with it being said 
that only a certain degree of effectiveness can be expected in 
early-stage cases. The same could be said about type 2 
diabetes. In a study examining the effect of periodontal 
treatment on HbA1c, blood glycaemic control in diabetic 
patients was not improved.12  In the case of rheumatoid 
arthritis,1 even if the cause is oral bacteria, arthritis 
accompanied by joint deformation cannot be expected to 
improve even if the causative bacteria are removed. While 
the susceptibility to UV (ultraviolet) rays of these oral bacteria 
is currently being investigated,13 it is necessary to further 
consider the effects of UV rays to be utilised. 
 
Bacterial transmission 
Moreover, it has been shown previously that bacteria that 
cause tooth decay is often passed from mother to child,14 
because baby food may be tasted or pre-chewed by the 
mother. It is not difficult to imagine thus the mother's oral 
flora is passed on to the child. In support of this, both AzD2 
and type 2 diabetes15 have been reported to occur in families, 
and familial AzD has been pointed out to be conspicuous in 
young-onset cases.2 The way in which the oral flora is 
inherited from mother to child, and the onset of the disease, 
along with the genetic predisposition, may be inherited 
within the family similar to a hereditary disease. 
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CONCLUSION 
As previously shown, a cure, let alone improvement, in a 
patient with AzD and a patient with type 2 diabetes, cannot 
be expected, even if the bacteria is eradicated.10 Based on 
these evidences, in cases where the familial onset of these 
systemic diseases is expected, it is important to take 
appropriate measure, such as periodontal cleaning, before 
the onset of symptoms, because the disease can be prevented. 
While the development of new drugs is being actively carried 
out, it is also important to prevent the onset of systemic 
diseases caused by these oral bacteria, and shouldn't the 
WHO also be working on this issue?  
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