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Periodontitis and diabetes mellitus are two prevalent chronic diseases that have been recognized to
exhibit a bidirectional relationship. Individuals with diabetes are more susceptible to periodontitis, and
conversely, periodontitis can exacerbate glycemic control in diabetic patients. The underlying mecha-
nisms of this interrelationship involve complex pathways, including inflammatory responses, altered
immune functions, and microbial dysbiosis. The mechanistic insights into the interrelationship between
periodontitis and diabetes mellitus revolve around the role of inflammation as a common link between
the two diseases. Inflammatory mediators such as cytokines, chemokines, and prostaglandins play a
crucial role in the pathogenesis and progression of the diseases. The dysregulation of the immune
response in diabetes can exacerbate the inflammatory response in periodontitis, leading to increased
tissue destruction and bone resorption. The chronic inflammation in periodontitis can contribute to
insulin resistance and impaired glycemic control in diabetic patients. Future directions in research aim to
further elucidate the molecular mechanisms underlying the interrelationship between periodontitis and
diabetes mellitus. Modulating the inflammatory response, restoring microbial balance, and improving
glycemic control hold promise in managing both conditions simultaneously. Herein, we will provide an
overview of the interrelationship of periodontitis and diabetes mellitus, and retrospect the underlying
mechanisms, which may inspire investigators with further research directions.

© 2024 The Author(s). Published by Elsevier BV on behalf of The Japanese Society for Regenerative
Medicine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/lice
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1. Introduction

Periodontitis and diabetes mellitus are two prevalent chronic
diseases that have a complex bidirectional relationship [1,2]. The
interaction between these two conditions has been widely
recognized and studied due to their shared underlying mecha-
nisms and impact on each other's progression and severity [3,4].
First and foremost, it is essential to understand the individual
characteristics of periodontitis and diabetes mellitus. Periodonti-
tis is a chronic inflammatory disease that affects the supporting
structures of the teeth, leading to alveolar bone destruction and
potentially tooth loss if left untreated [5]. On the other hand,
diabetes mellitus (Fig. 1), including type 1, type 2, gestational, and
some other types (e.g., heredity, infection-induced, and drug-
induced), is a metabolic disorder characterized by elevated
blood sugar levels resulting from insulin dysfunction [6,7]. In-
dividuals with type 1 diabetes are at a higher risk of developing
periodontitis compared to those without diabetes [8,9]. Studies
have shown that the prevalence of periodontitis in type 1 di-
abetics can range from 10 % to 46 %, depending on age and disease
duration [10e12]. Type 2 diabetes is more common and also
significantly increases the risk of periodontitis. The prevalence of
periodontitis in type 2 diabetics is generally higher, with esti-
mates ranging from 30 % to 60 %, again varying with age, disease
control, and other factors [13,14]. In the general population
without diabetes, the prevalence of periodontitis varies widely
based on age, geographic location, and other risk factors [15].
According to various studies, the prevalence of periodontitis in
adults without diabetes can range from approximately 20 % to
over 50 %, with severe periodontitis affecting about 5 % to 15 % of
adults globally [16e18]. Both conditions have systemic implica-
tions and can significantly impact an individual's overall health
and quality of life. The bidirectional nature of the relationship
between periodontitis and diabetes mellitus is well-established
[19]. Individuals with diabetes are more susceptible to periodon-
titis, with studies indicating a higher prevalence and severity of
periodontal disease in diabetic patients compared to non-diabetic
individuals [20]. Conversely, periodontitis can adversely affect
glycemic control in diabetic patients, leading to complications and
exacerbation of the metabolic disorder [21e23].

The connection between periodontitis and diabetes mellitus is
complex and involves various underlying mechanisms [24]. In-
flammatory responses, altered immune functions, and microbial
dysbiosis all play pivotal roles in linking these two conditions [24].
In particular, inflammation emerges as a common pathway through
which periodontitis and diabetes mellitus influence each other
[25]. The dysregulation of inflammatory mediators such as cyto-
kines, chemokines, and prostaglandins contributes to the patho-
genesis and progression of both diseases [25,26]. Moving forward,
future directions in research aim to delve deeper into themolecular
mechanisms underpinning the interrelationship between peri-
odontitis and diabetes mellitus. Targeted therapies that modulate
the inflammatory response, restore microbial balance, and improve
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glycemic control hold promise in managing both conditions
simultaneously [7]. Interdisciplinary collaboration between dental
and medical professionals will be crucial in providing compre-
hensive care and optimizing outcomes for individuals with co-
morbid periodontitis and diabetes mellitus [10].

The interaction between periodontitis and diabetes mellitus is a
complex and multifaceted phenomenon that has important im-
plications for clinical practice and public health. By comprehending
the intricate relationship between these two chronic diseases, we
can develop more effective strategies for prevention and treatment
that address the underlying causes and improve outcomes for
affected individuals [10,27,28]. This review sets the stage for a
detailed exploration of the epidemiological evidence, mechanistic
insights, and future research directions concering the interrela-
tionship between periodontitis and diabetes mellitus, which will be
further explored in subsequent sections.
2. Overview of periodontitis and diabetes mellitus

2.1. Etiology and pathogenesis of periodontitis

Periodontitis is a chronic inflammatory disease that affects the
supporting structures of the teeth, including the gingiva, peri-
odontal ligament, and alveolar bone. The etiology and pathogenesis
of periodontitis are multifactorial, involving complex interactions
between microbial factors, host immune responses, and environ-
mental influences [29e31]. Understanding the underlying mecha-
nisms of periodontitis is crucial for developing effective prevention
and treatment strategies.

Microbial dysbiosis (Fig. 2) plays a central role in the patho-
genesis of periodontitis [32]. The oral microbiota consists of a
diverse community of bacteria more than 700 species, with some
species (e.g., Streptococcus and Neisseria) being beneficial for oral
health, while others (e.g., Porphyromonas gingivalis, Tannernella
forsythia, and Treponema denticola) are pathogenic and contribute
to disease development [32,33]. Dysbiotic changes in the oral
microbiome, characterized by an overgrowth of pathogenic bacte-
ria and a decrease in beneficial species, disrupt the microbial bal-
ance and promote inflammation within the periodontal tissues,
which could influence the microbial community structure in other
tissues (e.g., gut and intestinal tract) [34,35].

The host immune response (Fig. 2) to periodontal pathogens is
another key aspect of periodontitis pathogenesis [36]. In response
to bacterial invasion, the host immune system mounts an inflam-
matory response characterized by the release of pro-inflammatory
cytokines, chemokines, and other mediators [37]. Chronic inflam-
mation leads to tissue destruction, including gingival inflammation,
periodontal ligament breakdown, and alveolar bone resorption,
ultimately resulting in toothmobility and tooth loss if left untreated
[38]. Previous studies have found that there existed some differ-
ences in immune cells (e.g., Treg/Th17, macrophage, and neutro-
phil) between the patients with and without periodontitis [38e40].



Fig. 1. Types and occurrence mechanism of diabetes mellitus. (A) The fasting blood glucose concentration is more than 6.1 mmol/L, which may be diagnosed as diabetes mellitus. (B)
For health people, the insulin is normally secreted, regularly interfacing with the receptors, finally completing blood glucose transport. (C) Type 1 diabetes is an autoimmune
condition where the body's immune system attacks and destroys insulin-producing beta cells in the pancreas, leading to insulin deficiency. (D) Type 2 diabetes is a progressive
condition where the body becomes resistant to the effects of insulin or doesn't produce enough insulin to maintain normal glucose levels. (E) For some idiopathic and secondary
diabetes mellitus, the pregnancy, heredity, infection, drug abuse, and chemical substances would be considered as etiological factors.
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Genetic and environmental factors (Fig. 2) also contribute to the
susceptibility to periodontitis [41]. Genetic polymorphisms in
genes encoding immune responsemolecules, such as cytokines and
toll-like receptors, can influence an individual's susceptibility to
periodontal disease [42]. Environmental factors, such as reactive
oxygen species (ROS), smoking, diabetes, and poor oral hygiene, can
exacerbate the inflammatory response and contribute to disease
progression [43].

The bidirectional relationship (Fig. 3A) between periodontitis and
diabetes mellitus is of particular interest due to the impact of dia-
betes on periodontal health. Individuals with diabetes are more
susceptible to periodontitis due to impaired immune function,
reduced wound healing capacity, and increased levels of glucose in
the gingival crevicular fluid, providing a favorable environment for
1161
bacterial growth. Poorly controlled diabetes exacerbates periodontal
inflammation and tissue destruction, leading to more severe peri-
odontal complications. Moreover, diabetes mellitus has been recog-
nized as a risk factor for periodontitis and peri-implantitis [44,45].

Periodontitis is a multifactorial disease with microbial, immune,
genetic, and environmental factors contributing to its etiology and
pathogenesis [46]. Understanding the complex interplay between
these factors is essential for developing targeted therapies that
modulate the host immune response (Fig. 3B), restore microbial
balance, and prevent disease progression [46]. Moreover, interdis-
ciplinary collaboration between dental andmedical professionals is
crucial for comprehensive care and improved outcomes for patients
with periodontitis and comorbid conditions such as diabetes mel-
litus [47].



Fig. 2. The interrelationship and association mechanism between periodontitis and diabetes mellitus. The etiology and pathogenesis of periodontitis are multifactorial, involving
complex interactions between microbial factors, host immune responses, and environmental influences (e.g., location inflammation, ROS, and alveolar resorption), which can
exacerbate the inflammatory response and contribute to disease progression.
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2.2. Types and complications of diabetes mellitus

Diabetes mellitus is a complex metabolic disorder characterized
by hyperglycemia resulting from defects in insulin secretion, in-
sulin action, or both [48], in which the fasting blood glucose con-
centration is more than 6.1mmol/L (Fig.1A and B). There are several
types of diabetes, with type 1 and type 2 being the most common
forms [48]. Type 1 diabetes is an autoimmune condition in which
the body's immune system attacks and destroys insulin-producing
beta cells in the pancreas, leading to insulin deficiency (Fig. 1C). On
the other hand, type 2 diabetes (Fig. 1D) is a progressive condition
where the body becomes resistant to the effects of insulin or
doesn't produce enough insulin to maintain normal glucose levels
[48]. Moreover, the gestational diabetes, concomitantly occurring
in pregnancy, would also lead to complications and even harm the
health of the fetus (Fig. 1E). For some cases of idiopathic and sec-
ondary diabetes mellitus, factors such as heredity, infection, drug
abuse, and chemical substances should be considered (Fig. 1E).

Complications of diabetes mellitus can affect various organs and
systems in the body, potentially leading to serious health issues if left
unmanaged [49]. Some common complications include cardiovas-
cular diseases, neuropathy, nephropathy, retinopathy, and foot ulcers
(Fig. 3C). Chronic hyperglycemia in diabetes can damage blood ves-
sels and nerves, leading to cardiovascular complications such as
heart disease, stroke, and peripheral arterial disease [49]. Neuropa-
thy can result in numbness, tingling, or pain in the extremities, while
nephropathy can cause kidney damage and eventually kidney failure
[49]. Retinopathy is a common complication of diabetes affecting the
eyes, leading to vision impairment and blindness if left untreated.
Regular eye examinations are crucial for early detection and man-
agement of diabetic retinopathy. Foot ulcers are another significant
1162
complication of diabetes, often due to poor circulation and nerve
damage in the feet. Proper foot care, including regular inspection,
hygiene, and appropriate footwear, is essential to prevent foot ulcers
and infections in diabetic patients [49].

The management of diabetes mellitus involves a multidisci-
plinary approach that includes lifestyle modifications, pharmaco-
logical interventions, and monitoring of blood glucose levels [50]
(Fig. 4). Diet and exercise play a crucial role inmanaging diabetes by
controlling blood sugar levels and reducing the risk of complica-
tions [50]. Medications such as insulin, oral hypoglycemic agents,
and other anti-diabetic drugs are prescribed based on the type and
severity of diabetes [51]. Regular monitoring of blood glucose
levels, HbA1c levels, blood pressure, and cholesterol levels is
essential to assess the effectiveness of diabetes management and
adjust treatment strategies accordingly [52]. Patient education on
self-care practices, medication adherence, and recognizing early
signs of complications is vital for optimal diabetes control and
improved quality of life.

Diabetes mellitus is a complex metabolic disorder with various
types and complications that can significantly impact the health
and well-being of individuals. Effective management of diabetes
requires a comprehensive approach that addresses both the med-
ical and lifestyle aspects of the condition [52]. By maintaining good
glycemic control, adhering to treatment regimens, and adopting
healthy habits, individuals with diabetes can reduce the risk of
complications and enhance their overall quality of life [52].

3. Epidemiological evidence on the interrelationship

Epidemiological evidence plays a crucial role in understanding
the interrelationship between periodontitis and diabetes mellitus,



Fig. 3. The bidirectional relationship between periodontitis and diabetes mellitus is of particular interest due to the impact of diabetes on periodontal health. (A) The relationship
between periodontitis and diabetes mellitus is a two-way relationship, and the clinical manifestations of periodontitis and diabetes mellitus, respectively. (B) periodontitis and
diabetes mellitus could reciprocally increase risk. Diabetes mellitus could increase the prevalence, progression, and severity of periodontitis, and periodontitis could influence the
control of blood glucose in diabetes mellitus. The common complications include cardiovascular diseases, neuropathy, nephropathy, retinopathy, and foot ulcers in diabetes mellitus.
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which is necessary for the diagnosis and early intervention of the
patients suffering from the two chronic diseases [53]. In this sec-
tion, we will delve into the prevalence of periodontitis in diabetic
patients to highlight the impact of these two chronic diseases on
each other, and the mutual effects may guide the clinical treatment
of such patients [54].
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3.1. Prevalence of periodontitis in diabetic patients

Epidemiological studies have consistently shown a higher
prevalence and severity of periodontitis in individuals with dia-
betes compared to non-diabetic individuals [23]. The bidirectional
relationship between periodontitis and diabetes mellitus is well-



Fig. 4. Management of diabetes mellitus and oral health involves a multidisciplinary approach that includes lifestyle modifications (e.g., diet and exercise), pharmacological in-
terventions, and monitoring of blood glucose levels. Moreover, the good oral hygiene, timely treatment, and regular dental care are also important for patients with diabetes
mellitus to avoid the occurrence of periodontal diseases.
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established, with each condition exacerbating the progression and
severity of the other. Some studies reported that some young
subjects who suffered from unexpected periodontitis showed
higher risk in type 1 diabetesmellitus [10,55,56]. Patients with poor
control of diabetes also exhibited more rapid and serious progress
of attachment and alveolar bone loss compared to those with well-
controlled diabetes.
3.2. Risk factors for periodontitis in diabetic patients

Several risk factors contribute to the increased susceptibility of
diabetic patients to periodontitis. Poor glycemic control, prolonged
hyperglycemia, and altered immune responses in diabetes create
an environment conducive to the development and progression of
periodontal disease [57]. Additionally, systemic inflammation and
impaired wound healing in diabetic individuals further exacerbate
the inflammatory response in periodontitis [58]. Previous studies
have found that the high glucose levels in gingival crevicular fluid
can disturb themicrobial balance, and the proportion of pathogenic
bacteria was increased, such as aggregatibacter actinomycetem-
comitans (Aa) and porphyromonas gingivalis (Pg) [58]. For the in-
fluences of diabetes mellitus to the host immune, the function of
immune cells has been proven to be subject to change (Fig. 2), such
as the dysfunction of neutrophils, polarization imbalance of mac-
rophages, and disorder of T cells in differentiation and function
[58,59]. The immune dysregulation could exacerbate the progres-
sion of periodontitis. Inflammation is also regarded as a vital risk
factor between periodontitis and diabetes mellitus [59]. For dia-
betic patients, when the inflammation happened, it would be even
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worse than that without diabetes mellitus. The more intense in-
flammatory response in diabetic patients would be related to the
immune dysregulation, and then some inflammatory products
would further intensify the immune response or prolong the im-
mune response course, such as the advanced glycosylation end
products (AGEs) [60].
3.3. Mechanisms underlying the increased prevalence of
periodontitis in diabetic patients

The pathophysiological mechanisms linking diabetes and peri-
odontitis is a complex interaction of inflammatory mediators, im-
mune responses, and microbial dysbiosis. Diabetic individuals have
higher levels of pro-inflammatory cytokines, such as interleukin-1b
(IL-1b) and tumor necrosis factor-a (TNF-a), which contribute to
the chronic inflammatory state observed in periodontitis [61].
Moreover, the dysregulation of immune functions in diabetes
compromises the host's ability to combat periodontal pathogens,
leading to increased tissue destruction and bone loss.
3.4. Clinical implications and management strategies

The high prevalence of periodontitis in diabetic patients un-
derscores the importance of comprehensive dental care in man-
aging diabetes [36,38]. Dental professionals play a critical role in
early detection and treatment of periodontal disease in diabetic
individuals to prevent complications and improve overall health
outcomes. Integrated approaches that focus on controlling glyce-
mic levels, optimizing oral hygiene practices, and addressing
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systemic inflammation are essential in managing the interrela-
tionship between periodontitis and diabetes mellitus [32].

In conclusion, the epidemiological evidence supports the bidi-
rectional relationship between periodontitis and diabetes mellitus,
highlighting the need for interdisciplinary collaboration and tar-
geted interventions to improve outcomes for individuals with co-
morbid conditions [3]. By addressing the prevalence of
periodontitis in diabetic patients and understanding the underlying
mechanisms, healthcare providers can develop effective strategies
for the prevention and management of these chronic diseases
[19,48].

4. Impact of periodontitis on glycemic control

Epidemiological studies have highlighted the significant impact
of periodontitis on glycemic control in individuals with diabetes
mellitus [1]. The bidirectional relationship between periodontitis
and diabetes mellitus underscores the importance of understand-
ing how periodontal disease can influence the management of
diabetes through its effects on glycemic control [59].

Periodontitis, as a chronic inflammatory condition, can exacer-
bate glycemic control in diabetic patients through various mecha-
nisms [36]. One key mechanism is the release of inflammatory
mediators by periodontal tissues in response to bacterial infection
[21]. These inflammatory mediators, including cytokines such as IL-
1b and TNF-a, can contribute to insulin resistance and impaired
glucose utilization in diabetic individuals [10]. The chronic
inflammation associated with periodontitis can lead to systemic
inflammation, further exacerbating insulin resistance and hinder-
ing glycemic control. Moreover, periodontal pathogens and their
byproducts can enter the bloodstream through the inflamed peri-
odontal tissues, triggering a cascade of inflammatory responses in
distant organs, including the pancreas. This systemic inflammation
can disrupt pancreatic function, impairing insulin secretion and
exacerbating hyperglycemia in diabetic individuals [51]. The dys-
biosis of the oral microbiota in periodontitis can also contribute to
systemic inflammation and metabolic disturbances, further
compromising glycemic control in diabetes [55].

Furthermore, the chronic nature of periodontitis can lead to
persistent low-grade inflammation, which has been linked to the
development of insulin resistance and metabolic dysfunction [31].
The presence of periodontal pockets and deep periodontal pockets
can serve as reservoirs for pathogenic bacteria, perpetuating the
inflammatory response and systemic dissemination of bacterial
products that can impact glycemic control in diabetic individuals
[6]. Studies have shown that effective periodontal treatment can
improve glycemic control in diabetic patients by reducing the in-
flammatory burden associated with periodontitis. Periodontal
therapy, including scaling and root planning, can decrease the
levels of inflammatory mediators in the periodontal tissues, leading
to a reduction in systemic inflammation and improved insulin
sensitivity [61]. Improved periodontal health can also enhance the
response to antidiabetic medications and lifestyle interventions,
contributing to better glycemic control in individuals with diabetes.

In conclusion, the impact of periodontitis on glycemic control in
individuals with diabetes mellitus underscores the need for
comprehensive management strategies that address both oral
health and systemic health [35]. By recognizing the role of peri-
odontal disease in exacerbating insulin resistance and metabolic
dysfunction, healthcare providers can implement integrated care
plans that target both conditions simultaneously [53]. Future
research should continue to investigate the mechanisms underly-
ing the interplay between periodontitis and diabetes mellitus to
optimize treatment approaches and improve outcomes for in-
dividuals with comorbid conditions.
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5. Mechanistic insights and future directions

The interrelationship between periodontitis and diabetes mel-
litus is a complex phenomenon that involves intricate mechanistic
pathways [24]. Understanding the underlying mechanisms is
crucial for developing targeted therapies to manage both condi-
tions simultaneously. In this chapter, we explore the mechanistic
insights and future research directions to better understand the
interplay between periodontitis and diabetes mellitus.

5.1. Inflammatory responses

In both periodontitis and diabetes mellitus, inflammatory re-
sponses play a pivotal role in disease pathogenesis and progression.
In periodontitis, microbial dysbiosis triggers an inflammatory
cascade, leading to tissue destruction and bone resorption [32]. The
release of inflammatory mediators such as cytokines, chemokines,
and prostaglandins further exacerbates the inflammatory response,
contributing to periodontal complications [33]. In diabetes, chronic
inflammation resulting from dysregulated immune responses can
lead to systemic complications, including impaired wound healing
and increased susceptibility to infections [60]. The crosstalk be-
tween periodontal inflammation and systemic inflammation ex-
acerbates the severity of both diseases, creating a vicious cycle that
hampers optimal disease management.

5.2. Altered immune functions

The dysregulation of immune functions in diabetes can impact
the immune response to periodontal pathogens, exacerbating tis-
sue damage and bone loss in periodontitis [34]. Diabetes-induced
immune dysfunction compromises the host's ability to combat
oral infections, leading to persistent inflammation and delayed
healing in periodontal tissues [43]. Understanding the immune
modulations in comorbid periodontitis and diabetes is essential for
developing immune-targeted therapies to restore immune ho-
meostasis and mitigate disease progression.

5.3. Microbial dysbiosis

Periodontitis is characterized by a dysbiotic shift in the oral
microbiome, with pathogenic bacteria driving inflammatory pro-
cesses and tissue destruction [62]. The altered microbial composi-
tion in periodontitis can impact systemic health, including glycemic
control in diabetic individuals [42]. The translocation of oral bac-
teria into the systemic circulation can elicit immune responses and
contribute to low-grade systemic inflammation, exacerbating in-
sulin resistance and metabolic dysfunction in diabetes [63].

Here's a detailed discussion on the potential changes in the oral
flora post-treatment and the differences observed between normal
conditions and pre- or post-treatment states [64]. Treatment
typically involves mechanical removal of plaque and tartar, along
with antibiotics if necessary. This can lead to a significant reduction
in pathogenic bacteria such as Porphyromonas gingivalis, Tannerella
forsythia, and Treponema denticola [65e68]. While osteoporosis it-
self does not directly alter the oral flora, the treatments (like
bisphosphonates) might have indirect effects [69]. However, man-
aging periodontitis can help in maintaining a healthier oral envi-
ronment. Effective periodontal therapy can promote the growth of
beneficial bacteria like Streptococcus sanguinis and Actinomyces
naeslundii, which are associated with gingival health. Treatment
can help in restoring the normal pH balance in the mouth, which is
less conducive to the growth of acidophilic bacteria that contribute
to dental decay and periodontal disease.
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The oral cavity harbors a diverse microbiota, including both
commensal and pathogenic bacteria in a balanced state. The pH is
relatively neutral, and the gingival sulcus is shallow with minimal
inflammation. There is an overgrowth of pathogenic bacteria, lead-
ing to a dysbiosis [70]. The pHmight bemore acidic due to increased
production of organic acids by these bacteria. Although osteoporosis
does not directly alter the oral flora, patients might have increased
susceptibility to periodontal disease due to reduced bone density
and possibly altered immune responses. Post-treatment, there
should be a significant reduction in pathogenic bacteria, and the oral
flora starts to resemble a healthier state. The pH should normalize,
and gingival inflammation should decrease. Continuedmanagement
of periodontal health can help maintain a balanced oral flora, even
though osteoporosis treatments might have some side effects on the
oral cavity (e.g., bisphosphonate-related osteonecrosis of the jaw).

5.4. Future research directions

Future research endeavors aim to unravel the molecular
mechanisms that underpin the interrelationship between peri-
odontitis and diabetes mellitus [49]. Novel therapeutic strategies
targeting specific inflammatory pathways, restoring microbial
balance, and improving glycemic control hold promise in managing
both conditions effectively [20]. Additionally, exploring the role of
the oral-gut axis in mediating the crosstalk between periodontitis
and diabetes opens new avenues for understanding disease path-
ogenesis and developing personalized treatment approaches [28].

Interdisciplinary collaborations between dental and medical
professionals are essential for comprehensive patient care and
improved clinical outcomes in individuals with comorbid peri-
odontitis and diabetes mellitus [45]. By integrating epidemiological
data, mechanistic insights, and innovative research approaches, we
can advance our understanding of the complex interplay between
periodontitis and diabetes, paving the way for novel therapeutic
interventions and improved quality of life for affected individuals
[41,54].

6. Conclusion

In this work, we have summarized the interrelationship and the
associationmechanismsbetweenperiodontitisanddiabetesmellitus,
as well as the understanding of the interaction effects of the both
chronic diseases. The underlying mechanism would inspire more
researchers conduct further explorationof the combination therapies
for periodontitis and diabetes mellitus, and block up the interrela-
tionship and association of them. The interrelationship between
periodontitis and diabetes mellitus is a complex and multifaceted
phenomenon, and understanding the interplay between these two
chronic diseases is crucial for developing effective prevention and
treatment strategies that address the underlying mechanisms and
improveoutcomes foraffected individuals. Periodontitis anddiabetes
affect each other, but whether there is a causal link between the two
needs to be further clarified by high-quality cohort studies. In viewof
the close association between periodontitis and diabetes, patients'
visit to the stomatologydepartment provides apossibleway to screen
for diabetes. Dental medical workers should pay attention to the
diagnosis and treatment of patients with periodontitis and diabetes,
provide oral health education and perfect periodontal treatment plan
for diabetes patients in time, and fully consider the specific situation
of blood sugar control and the overall health status of patients during
periodontal treatment. In clinical work, oral doctors and internal
medicine doctors should fully understand the close relationship be-
tween the two, and pay attention to the control of another disease
while treating one, which may improve the control effect of the
disease.
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