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ABSTRACT

Recent studies have highlighted the existence of a significant link between periodontal disease and mental
disorders, such as dementia, Alzheimer's disease, schizophrenia, depression and bipolar disorder. Periodontal
disease, considered a chronic multifactorial inflammatory condition, causes a systemic inflammatory response
that can influence neurodegenerative processes. Chronic inflammation and the resulting proinflammatory
cytokines can activate cerebral microglia, affecting neurogenesis and favoring the onset of cognitive disorders.
The presence of periodontal pathogens, in particular Porphyromonasgingivalis, Treponema denticola and
Tannerella forsythia, has been demonstrated in brain tissues of Alzheimer's patients, supporting the hypothesis of
a direct link between oral infections and neurological impairment. In the case of patients with schizophrenia,
antipsychotic medication and poor oral hygiene increase susceptibility to periodontitis, while systemic
inflammation can amplify psychotic symptoms. The relationship between depression and periodontal disease is
bidirectional, with each condition influencing the occurrence and severity of the other through common
inflammatory and behavioral mechanisms.
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1. INTRODUCTION dementia and depression in older age. In this
regard, the presence of inflammatory
More and more research shows that there mediators in the pathogenesis of periodontal
is a strong link between poor periodontal disease has highlighted the systemic impact of
health and the onset of systemic diseases, this disease on general health and its
especially with the early development of association with mental health disorders.
cognitive disorders, dementia and depression. Periodontal disease is a chronic inflammatory
The term 'cognitive deficits' describes a set of multifactorial disease characterized by the
conditions characterized by the deterioration progressive destruction of the tooth supporting
of various cognitive domains, with aging being apparatus, caused by pathogenic bacteria or
the most important factor associated with biofilm in dental plaque, and is responsible for
cognitive impairment.[1] a substantial portion of edentulism and
Chronic inflammation is considered one of masticatory dysfunction, with consequent
the most important underlying factors of impact on dental care costs and overall health.
accelerated aging and a common environment Periodontal disease can promote the onset of
for various mental health disorders. Long-term dementia, cognitive disorders and depression
peripheral overproduction of pro- through various mechanisms, including the
inflammatory cytokines could lead to central direct migration of pathogenic bacteria to the
effects that activate brain microglia, disrupt brain.[1]
neurogenesis and ultimately result in negative Tooth loss may also independently affect
outcomes such as cognitive impairment, cognitive function by reducing sensorimotor
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stimulation from the masticatory apparatus,
which has been linked to atrophic changes in
the brain. In addition, nutritional imbalances
(e.g., antioxidants, vitamin B and E, etc.) and
reduced cerebral blood flow may also link
tooth loss to cognitive impairment. [2]

2.MICROBIOLOGICAL
PARTICULARITIES ASSOCIATED
WITH PERIODONTAL DISEASES AND
COGNITIVE DISORDERS

Studies have highlighted that the bacteria
involved in periodontal disease can enter the
bloodstream and travel to the brain, triggering
an immune response that may contribute to the
development of dementia. The most well-
known bacterial species make up the 'red
complex':

Porphyromonas gingivalis,

Tannerella and  Treponema
denticola.[1]

Oral bacteria, especially those associated
with

Porphyromonas gingivalis, are causally linked

forsythia,

chronic  periodontitis such as
to the pathophysiology of Alzheimer's disease

in some susceptible individuals.
Porphyromonas gingivalis produces increased
amounts of proteolytic enzymes, heme and
iron capture proteins, adhesins, and internalins
that are secreted and attached to the cell
surface and concentrated on the outer
membrane vesicles. These enzymes and
adhesive proteins have been shown to cause
damage to host tissues

inflammatory responses. The presence of a

and stimulate
variety of biomolecules from Porphyromonas
gingivalis, including  nucleic acids,
lipopolysaccharides and  surface-located
proteases known as gingipains, has been
detected in several regions of the human brain
affected by Alzheimer's disease, including the
cortical gray matter, basal forebrain, and
hypothalamic regions.[3]

Numerous bacteria have been studied to
determine the role of infection in the onset of
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Alzheimer's disease. Treponema denticola and
Treponema pallidum have been detected in the
trigeminal ganglion and cortex, while
Porphyromonas gingivalis has been found in
the fourth ventricle and cerebrospinal fluid,
allowing us to speculate that these bacteria are
capable of invading the brain and generating a
local inflammatory response and
neurotoxicity. Furthermore, the findings
indicate that periodontal bacteria,
Aggregatibacter
Porphyromonas

actinomycetemcomitans,
gingivalis, Prevotella
nucleatum,
Tannerella forsythia, Eikenella corrodens,
and Treponema denticola, can invade the brain

through two pathways: via the bloodstream or

intermedia, Fusobacterium

through peripheral nerves.[4]

Various studies have measured serum or
plasma IgG levels against bacteria associated
with periodontal disease, reporting higher IgG
levels against Porphyromonas gingivalis,
Tannerella forsythia, and Aggregatibacter
actinomycetemcomitans. One study found an
increased level of IgG against Prevotella
intermedia and Fusobacterium nucleatum in
individuals  with disease,
compared to cognitively healthy individuals;
IgG against  Porphyromonas
gingivalis  decreased patients  who
developed Alzheimer's after conversion.[5]

Alzheimer's

however,
in

Another study found a higher amount of
Porphyromonas gingivalis in the saliva of
patients with schizophrenia compared to that
of healthy patients. [6]

3. THE RELATIONSHIP BETWEEN
PERIODONTAL DISEASE AND
SCHIZOPHRENIA

Periodontal infections could represent a
risk factor for schizophrenia in the following
order of events. Periodontal pathogens could
induce systemic inflammation either by
the host’s tissues

invading directly or
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indirectly by stimulating the host’s immune
system. Bacteria can henceforth intrude the
central nervous system either directly by
crossing the blood-brain-barrier, indirectly
using the peripheral routes or by activating the
immune system. [6]

Roughly 10% of the global population
suffers from a mental condition at any one
time. The underlying cause of schizophrenia,
one of the most common psychotic disorders,
is the disconnection between thoughts and
emotions. Negative symptoms include
anhedonia and apathy; positive symptoms
include hallucinations and delusions, as well
difficulties

coordination.[7]

as with communication and

Schizophrenia is a long-term mental illness
that affects the early development of the brain,
manifesting as a mix of psychotic signs, such
as hallucinations, delusions, disorganization,
and deficiencies in motivation and cognition.
Periodontal disease and schizophrenia may be
potentially influenced by various factors,
including age, socioeconomic status, sex, race,
alcohol consumption, smoking, physical
activity, education, cardiovascular diseases,
and diabetes. However, the mechanisms
underlying schizophrenia and periodontal
disease remain unknown.[8]

In particular, schizophrenic patients are at
higher risk for periodontal disease due to
several factors, including the effect of
antipsychotic medications received by those
patients. Aside from Clozapine, which causes
sialorrhea, the majority of antipsychotics
result in diminished salivary flow, thereby
reducing the purifying and protective effects of
saliva, which accelerates the progression of
periodontal diseases.[7]

Studies have shown that individuals
experiencing a psychotic episode
schizophrenia display elevated levels of
inflammatory cytokines in the bloodstream,
such as interleukin-12, tumor necrosis factor-

in

alpha, interferon-gamma, and C-reactive
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protein. Thus, the mild and persistent
inflammatory state in schizophrenia may play
arole in immune system irregularities, making
individuals ~ with  schizophrenia  more
susceptible to systemic diseases, including

periodontal disease.[8]

4. PSYCHOTIC DISORDERS AND
THE RELATIONSHIP WITH ORAL
DISORDERS

People with mental illness are vulnerable to
dental diseases as a result of many causes
including difficulties with activities of daily
living, access to dental care, the direct effects
of the psychiatric illness, side effects of
psychotropic medication, and lifestyle factors
(e.g., alcohol, tobacco, and other substance
use). There are a number of explanations for
how psychiatric disorders may predispose to
periodontal disease. These include poor oral
hygiene and the side effects of medication. For
instance, less than 40% of people with severe
mental illness clean their teeth twice daily
compared to three-quarters of the general
population. Rates of flossing or mouthwash
use are even lower. [9]

The effects of antipsychotic
medications, such as dry mouth, are associated
with a decrease in saliva flow, which can lead

side

to cavities, periodontal diseases, glossitis, and
stomatitis, and predispose individuals to a
higher risk of dental interventions, such as
restorations and extractions. Unlike dental
cavities, which can be restored, the loss of
periodontal attachment is an irreversible
process that progresses towards tooth loss if
not controlled.[10]

Individuals with a history of psychosis had
a significantly higher likelihood of having
comorbid diabetes compared to the control
population - important because people with
diabetes are prone to periodontal diseases.
There is a higher prevalence of periodontal
disease in individuals with a history of
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psychotic ~ experiences, those  taking
antipsychotic medications, and those with
formal diagnoses of psychotic disorders,

compared to the general population.[10]

5. THE ASSOCIATION BETWEEN
DEPRESSION AND ORAL HEALTH

Patients with major depressive disorder
displayed significant differences in levels of
pro-inflammatory  cytokines, such as
interleukin 6 (IL-6), tumor necrosis factor a
(TNF-a), interleukin 1B (IL-1B), and high-
sensitivity ~ C-reactive protein  (hsCRP),
compared to the corresponding control group.
High levels of lipopolysaccharides
represent a possible link between periodontitis
and depression (depression and the severity of

may

periodontitis have been positively and
significantly associated with inflammatory
biomarkers IL-6 and hsCRP).[11]

Periodontal disease can increase the risk of
severity of depression through psychological
effects. For example, periodontitis has been
associated with poor oral hygiene and
halitosis, often leading to feelings of shame
and embarrassment, reducing the patient's
quality of life and constituting a risk factor for
depression. The effect of tooth loss on the
severity of depression appears to be greater in
young people. The elderly may consider tooth
loss as a natural change that comes with aging,
to which they have adapted.[11]

Conversely, depression could also increase
the risk of periodontitis. For example,
depression has been associated with unhealthy
eating habits, as well as a lack of appropriate
behavior regarding oral health, which leads to
an increased risk of periodontal disease.[11]

In general, studies suggest a causality
between depression and gum bleeding, tooth
loosening, gum pain, and excessive dental
wear. Recently, more and more evidence
suggests that depression increases the

incidence of gum bleeding, tooth loosening,
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and gum pain. In a cohort study involving
young people and adults in the United States,
a consistent and gradual increase in the
prevalence of oral conditions, including gum
bleeding, tooth loosening, and gum disease,
was observed at higher levels of mental health
problems.[12]

Being the most common form of
periodontitis, affecting approximately 95% of
patients, chronic periodontitis is caused by the
progression of chronic gingivitis into deeper
periodontal tissues. It has been observed that
depression is a risk factor for chronic
periodontitis. Existing evidence indicates a
delicate balance between the host's immune
system and the periodontal microbial flora.
Furthermore, increasing evidence suggests
that factors associated with depression,
including dysregulated neurobiological and
behavioral aspects and an imbalance in the
periodontal microbiome,
significantly interact and thus contribute to the

immune may
development and progression of chronic
periodontitis.[12]

Several studies reported mixed associations
between inflamatory periodontal diseases and
biomarkers (i.e, salivary, serum, urine or
gingival crevicular fluid cortisol, C reactive
protein, cytokines, etc.). Biomarkers related to
depression were gingival crevicular fluid
cortisol, interleukin 6  (IL-6), II-1pB,
immunoglobulinG  against  Bacterioides
forsythus; root canal lipopolysaccharides;
blood IL-6, IL-1B, cortisol, advanced
oxidation protein products, nitric oxide
metabolites, lipid hydroperoxides and trapping
antioxidant parameter.[13]

It is known that sequelae of periodontal
diseases, such as halitosis, unsightly migration
of teeth, and gingival recession may have a
psychosocial impact that could lead to a
depressive state in susceptible individual.[20]

6. THE
RELATIONSHIP

BIDIRECTIONAL
BETWEEN
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ALZHEIMER’S DISEASE AND
PERIODONTITIS
Periodontal  diseases can  increase

individuals' susceptibility to various systemic
diseases, including Alzheimer's disease.
Alzheimer's disease is a neurodegenerative
condition characterized by a gradual onset and
progressive deterioration, making it the
leading cause of dementia, although the exact
cause of the disease remains elusive. The most
important symptom is the decline in short-term
memory and the gradual loss of cognitive
function.[14]

Both Alzheimer's disease and periodontitis
share common risk factors such as oral
hygiene practices, tobacco use, dietary habits,
systemic inflammation, diabetes, exposure to
stress, and clinical studies comparing the
associations and occurrence of periodontitis in
individuals with Alzheimer's disease have
suggested a potential correlation between
these conditions. Another important factor in
the pathogenesis of both conditions is age.
Elderly patients are more susceptible to
developing periodontitis and Alzheimer's
disease than younger ones. Research indicates
a risk approximately 1.7 times greater of
developing Alzheimer's disease in the case of
exposure to periodontitis. Furthermore,
individuals with mild to severe periodontitis
have shown reduced cognitive function
compared to a healthy control group. Patients
with Alzheimer's disease exhibited elevated
serum levels of TNF-a and increased serum
antibodies  against various  periodontal
pathogens such as Porphyromonas gingivalis,

Aggregatibacter actinomycetemcomitans,
Tannerella Sforsythia, Fusobacterium
nucleatum, and Prevotella intermedia,

suggesting potential links between periodontal
disease and cognitive decline.[14]

The acute systemic inflammation observed
in periodontitis, in the absence of a functional
ApoE protein, can lead to the deterioration of
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the blood-brain barrier, allowing periodontal
pathogens to enter the systemic circulation,
potentially leading to brain invasion. Some
authors have suggested that Treponema
denticola induces hyperphosphorylation of
tau, a hallmark of Alzheimer's disease, by
activating hippocampal neuroinflammation.
However, their study found no evidence for a
combined effect of Treponema denticola and
Porphyromonas gingivalis on tau
phosphorylation. [14]

studies have examined the

bidirectional relationship between periodontal

Numerous

disease and Alzheimer's disease, highlighting
the influence of oral health on cognitive
decline. It is reported that the risk of
developing Alzheimer's doubles
within a decade of the diagnosis of periodontal
disease, underscoring the

disease

importance of
effectively managing periodontal disease in
potentially reducing the risk of Alzheimer's
disease.[15]

7. BIPOLAR DISORDER AND
PERIODONTITIS

Bipolar disorder is characterized by manic,
hypomanic, or major depressive episodes.[19]
Patients with bipolar disorder tend to neglect
oral care, which leads to an increased risk of
periodontal disease.[16]

Chronic inflammation has been implicated
as an important etiological factor of bipolar
disorder. Genetic influences, environmental
factors,  psychosocial
neurological lesions may play an important
role in the development and progression of the
disease. The reason why patients with chronic

variables, and

periodontitis are at higher risk of bipolar
disorder may be explained by inflammation
induced by periodontal pathogens. Patients
with bipolar disorder had significantly higher
levels of the periodontal pathogens such as A.
actinomycetemcomitans and Porphyromonas
gingivalis. Periodontal pathogens and virulent
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products can directly invade the brain via the
circulatory system and then activate microglia
and cells, resulting in
neuroinflammation. The other possibility
explaining why chronic periodontitis might
cause bipolar disorder is suggested by the
assumption that regulation of proinflammatory
cytokines in the central nervous system is

immune

associated with chronic systemic
inflammation, which is triggered by
periodontitis.  Increased levels of the

proinflammatory cytokines IL-2, IL-4, and IL-
6 have been reported during manic episodes,
while IL-6 is expressed at high levels during
depressive episodes. Proinflammatory
cytokines act as key inflammatory mediators
in the development of chronic periodontitis.
Furthermore, reports have shown that IL-6 is
significantly higher in patients with chronic
periodontitis than in healthy individuals.[17]

8. IMPACT OF ANTIDEPRESSANT

MEDICATION ON THE
PERIODONTIUM
The antidepressant medication that

appears to worsen periodontal health is
Venlafaxine with an increase in clinical
indices such as gingival index, periodontal
pocket depth, clinical attachment loss,
inflammation and bone loss. [18]

Ketamine, a commonly prescribed
medication for depression, significantly
increases cortisol production, thus interfering
with the assessment of oral health. [12]

Fluoxetine has a number of beneficial
effects that could be explained by its ability to
reduce the pathological inflammatory
The intake of Tianeptine,
Imipramine and Desipramine is associated
with a reduction in the level of alveolar bone

response.

loss and periodontal inflammation in
mice.[18]
The results of studies conducted in

clinical models are contradictory. Periodontal
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parameters of patients taking different classes
of antidepressants have been compared with
those  of Subjects  taking
antidepressants (especially SSRIs such as
Fluoxetine or mixed classes) had statistically
higher rates of alveolar bone loss and clinical
attachment loss than periodontal patients not
taking these drugs. Therefore, there are
conflicting opinions regarding the effect of
antidepressants on periodontal health: indeed,
studies have shown

non-users.

improvements in

periodontal and immunological indices
following treatment with Desvenlafaxine and
Fluoxetine in patients with periodontitis and
depression, while others have highlighted how
the use of some antidepressants in the presence
of periodontitis and depression limits
periodontal loss and influences periodontal
epidemiological indices such as bleeding on
probing and alveolar bone loss. [18]

In a retrospective study of 582 people
with periodontal disease, antidepressants were
associated with reduced markers of severity
including less clinical attachment loss and
increased alveolar bone levels. However,
when analyzed by antidepressant class, only
selective serotonin reuptake inhibitors (SSRIs)
or the use of multiple classes were associated
with improved periodontal outcomes. The
explanation is unclear but may be due to the
anti-inflammatory and immunomodulatory
effects of  antidepressants,
SSRIs.[19]

SSRIs, are associated with increased

periodontal disease risk due to their effects on

especially

bone density and inflammation. Additionally,
fluoxetine’s anti-inflammatory and
immunomodulatory properties could impact
periodontal health and increase caries risk,
underscoring the need for further research on
its effects on oral and bone health[19].

Some of the effects of antidepressant drugs
on the periodontium have been summarized in
(Table I).
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Table I. Impact of antidepressant drugs on the periodontium

Antidepressant drugs Impact on the periodontium

Ketamine Significantly increases cortisol production, interfering
with the assessment of oral condition.

Venlafaxine Increase in clinical indices: gingival index, periodontal
pocket depth, clinical attachment loss, inflammation and
bone loss.

Fluoxetine Reduces bone loss and inflammatory parameters, with

notable improvements in gingival index, sulcus bleeding
index, bleeding on probing, probing depth, attachment level.

Imipramine, Desipramine,
Desvenlafaxine and

Improvements in periodontal condition.

Tianeptine

CONCLUSION maintaining  periodontal health may

Periodontal disease should be viewed
as a chronic inflammatory multifactorial
condition with complex implications for
general and mental health. Current
evidence  supports a  bidirectional
relationship between oral inflammation and
cognitive and psychiatric disorders. Thus,

contribute to reducing the risk of cognitive
decline, dementia, depression, and other
psychiatric disorders. An interdisciplinary
approach between dentists, neurologists,
and psychiatrists is recommended for early
diagnosis, prevention, and integrated
management of these conditions.
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