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Abstract

Periodontium refers to the supporting tooth structures which keep the tooth intact in its position for chewing, speaking, etc.
Microbial infection can cause complex inflammation on the gum of the teeth and thus affects the supporting tooth structures.
Reports from the survey on dental health and hygiene have shown thatthe intrusion of such inflammation mighthave detrimental
effects both at local and global level. Diabetes and obesity plays a significant role in the severity of periodontal infection.
It is documented that periodontal intervention can potentially improve glycemic standard. In fact, there is a bidirectional
relationship between T2DM and periodontitis. Diabetic subjects are more prone in periodontitis related complications than
non-diabetics. Since diabetes is a common co-morbidity in obese people; bone loss and periodontitis are even found interlinked
with diabetes and obesity. Like diabetes and obesity, periodontitis is also found to be prone to atherosclerotic burst in many
occasions. This article represents a brief review on the link of the local lesion, called periodontitis, to the global effects viz.

diabetes, obesity and atherosclerosis, the co-morbidities that can even flare up cardiovascular complications.
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Abbreviations: PD: Periodontitis; CVD: Cardiovascular
Disease; AP: Apical Periodontitis; T2DM: Type 2 Diabetes
Mellitus; ED: Endothelial Dysfunction; SNPs: Single
Nucleotide Variants; AGE: Advanced Glycosylation End-
Products; OSA: Obstructive Sleep Apnea; SPD: Staged
Periodontitis; AgPD: Aggressive Type of Periodontitis; IR:
Insulin Receptor; OB-R: Leptin Receptor.

Introduction

Periodontitis in general a disease of concern with
dental health and its unhygienic maintenance but, pre-
existence of morbidities like diabetes and obesity may
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also be the cause of ministering the onset of this microbe
infected pathogenesis at teeth periphery. Besides poor
dental hygiene, the link between diabetes, obesity and
periodontitis is now extensively studied and reported [1-8].
An additional link of developing atherosclerosis, in cases of
long run suffering with periodontitis, is also an emerging
area in the prevailing dental research [9] Associated co-
morbidities like diabetes and obesity in the incidence of
periodontitis can flare up the atherosclerotic affair even at a
more critical end of systemic health including cardiovascular
impairments and heart attack [10,11]. In reality, there are
two types of periodontitis e.g. staged and aggressive variety.
While staged periodontitis can be graded as per the stage
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of severity, the aggressive periodontitis is the most critical
situation associated very seriously with other ailments like
atherosclerosis and cardiovascular disease. The prevalence
of atherosclerosis and cardiovascular disease in staged and
aggressive periodontitis infection from adolescent to older
population is among the highest reported concern in the
survey of dental health worldwide.

Periodontitis: A Complex Inflammation of
Teeth

Periodontitis (PD) is a chronic inflammatory disease
of the surrounding tissues of the teeth [12] (Figure-1). The
most common illness of periodontium, the supporting tooth
structures, is the inflammation in teeth scaffold beneath
gingiva and called as periodontitis which leads to pocket
formation, bone destruction and loosening of teeth. PD is
an outcome of the growth of periopathogens in oral biofilm
through complex pathogen-host interactions [12,13]. PD
affects up to 90% of the worldwide population and is ranked
the sixth most prevalent disease in humans [12]. In fact,
periodontitis is not an infection caused by any single type
of microorganism; rather, a group of bacteria is involved
in this infection. The long lasting pathogenic bacteria
such as porphyromonas gingivalis and aggregatibacter
actinomycetemcomitans with many others adhere to the
oral scaffolds for long, causing a permanent lesion over
the teeth-supporting gum. The deterioration of affected
periodontium gets accelerated in presence of systemic
diseases such as poorly controlled diabetes, diabetic
obesity, immunocompromised conditions, mental stress
and many others among which atherosclerosis is a major
partner. Recent concerns on dental health around the world
have shown the incidence of cardiovascular disorders in
subjects having periodontitis [11]. Sanz, et al. has shown
independent associations between severe periodontitis and
cardiovascular mortality in several different populations
[14]. Atherosclerosis is a chronic progressive narrowing of
arteriesthatmaylead to their occlusion due tolipid deposition
and atheroma formation in the arterial wall [15]. This kind of
abnormality in the peripheral blood vessels around the teeth
structure may be a reason to adopt the infectious organisms
in the periphery of teeth resulting in the occurrence of
periodontitis. The link between periodontal disease and
atherosclerosis was first introduced in 1963 when a 25%
higher risk of atherosclerotic plaque formation in patients
with periodontitis was demonstrated [16]. Since then, there
are growing evidences regarding the contribution of chronic
periodontal inflammation to the risk of atherosclerosis [16-
20]. Although the exact mechanism of this association is not
yet very transparent and likely to be very complex; there
are at least two accepted models: microbial invasion and
infection of atheromas, or inflammatory/immunological
mechanisms [16].
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Figure 1: Feature of periodontitis.

Atherosclerosis: A Potential Outcome in the
Severity of Periodontitis

Atherosclerosis is the process of atherogenesis that
results in endothelial dysfunction, arterial stiffness, and
hypertension causing ultimately an ischemic event which
can worsen the life process [17-21]. A notable portion
of periodontitis infected subjects are found prone to
cardiovascular disease (CVD), a post event incidence of
endothelial dysfunction in cases of persistent periodontitis
episode. In many occasions periodontal therapy provided
partial relief to atherosclerotic condition and fairly improved
endothelial function [22] without any clearly known reason.

Studies have correlated incidence of graded association
between stroke, cardiovascular death, stable coronary artery
disease and tooth loss in periodontitis affected subjects [23].
Bacteraemia, due to poor oral hygiene may result in bacterial
growth over atherosclerotic coronary artery plaques within
the blood vessels and worsen coronary artery disease
condition [24]. Therefore, it is apparent that periodontitis
may be a modifiable non-traditional risk factor for CVD. To
explain the association between periodontal ailment and
atherosclerosis, several mechanisms have been studied,
both locally (within mouth cavity) and on systemic immune
responses. Systemic inflammatory incident or immune
response to periodontal infection, has been found to increase
the cardiovascular risk.

Microbes (Porphyromonas gingivalis) from the oral
cavity via blood stream may enter the atherosclerotic
plaques, and which in turn can promote an inflammatory
or immune response within the atherosclerotic plaque. This
pathogen increases the atherosclerotic plaque volume with
the accumulation of cholesterol esters and inflammatory
mediators.

Oxidative stress plays a central role in the pathogenesis
of apical periodontitis (AP) and its association with
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atherosclerosis [25].

Diabetes, Obesity and Periodontitis: The
Fostering Arms of Atherosclerosis

Impairment of insulin action against the backdrop of
insulin resistance characterizes type 2 diabetes mellitus
(T2DM). Insulin resistance and T2DM are linked with
atherosclerotic diseases. It is now reported that insulin
resistance and atherosclerosis have identical genetic roots
[26]. From the perspective of cardio- and cerebrovascular
risk, diabetes and atherosclerosis are two complementary
conditions. Beyond common characteristics like
inflammation and oxidative stress, there are numerous
molecular mechanisms through which they reinforce one
another. Early signs of insulin resistance-detected endothelial
dysfunction (ED) may be the cause of the development of
atherosclerosis. Pro-inflammatory cytokines encoding genes
are affected in the cases of ED. Potential genetic indicators
of insulin resistance and atherosclerosis include single
nucleotide variants (SNPs) of those genes themselves [27].
Chronic hyperglycemia and advanced glycosylation end-
products (AGE) promote “accelerated atherosclerosis”
by causing endothelial damage and cellular dysfunction.
The risks of having cardio- and cerebrovascular events are
found to be obvious as a result of atherosclerosis within the
vascular system; the proof of this strong correlation dates
back several decades in the post era of 1970s [26].

Risk factors include smoking, physical inactivity, poor
nutrition, high blood pressure, type 2 diabetes, dyslipidemia,
and obesity. Obesity is a major risk factor for arteries and
the primary cause of obstructive sleep apnea (0OSA). OSA is a
separate CVD risk factor [28-30].

Obesity is a disease brought on by the abnormal or
excessive accumulation of adipose tissue which results in
variety of metabolic disorders and illnesses, such as insulin
resistance and atherogenic dyslipidemia. The risk of getting
type 2 diabetes increases over the time in tandem with an
increase in BMI, which serves as an indicator of adiposity
[31].

Cardiovascular disease caused by microvascular and
macrovascular malfunctioning is the main factor in the
incidence and mortality of diabetics. Hypertension and other
comorbidities, such as obesity and dyslipidaemia, worsen
the vascular consequences of diabetes [32].

Being a member of metabolic syndrome-X, obesity
entangles hyperglycemia and dyslipidemia [33-36] over the
period of time. In human obesity hyperleptinemia and leptin
resistance are inevitable [33,34,37-39] phenomenon. Since
insulin and leptin shares a common IRS2-PI3K-Akt mediated
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signaling path (Figure-2) for their mechanism of action;
inactivity of this signalling route makes the receptors of both
the ligands resistant to their activity. Hence hyperleptinemia
and hyperinsulinimia are the simultaneous phenomenon
in human obesity. It has been documented in an earlier
report that hyperinsulinimia associated insulin resistance
is an outcome of the incidence of IR-LDLR (IR: insulin
receptor, LDLR: LDL receptor) interlocking [40,41]. Thus,
the inter-association of insulin resistance with increasing
concentration of leptin with the progress of human obesity
strengthens the impact of IR-LDLR complex [42] that
leads the complexities related to atherosclerosis. It is also
reported that insulin receptor tyrosine kinase activity also
gets reduced because of reduced expression of receptor
associated tyrosine kinase protein in human obesity [43].
This is the other reason of insulin resistance and favouring
the chances of strengthening IR-LDLR association. In most
cases, type-2 diabetes is an associated incidence of human
obesity and IR-LDLR complex association is the characteristic
feature of type-2 diabetes [43]. Thus IR-LDLR association is
also a leading earmark for developing atherosclerosis in the
backdrop of the illness in human obesity. Since periodontitis
is a trader for atherosclerosis; diabetes and obesity will be
the co-fuel for increasing atherosclerotic severity. In fact,
diabetes will also be a fuel for microbial growth on the wound
of periodontium. Thus the synergistic effect of diabetes and
obesity in conjugation with periodontitis will exploit the
atherosclerotic events of dental ailment.

Figure 2: Common signalling pathway: Insulin receptor
(IR) and Leptin receptor (OB-R).

o

Does Periodontitis Costs Atherosclerosis or
Vice Versa?

It has been a long time question whether periodontitis
precipitates atherosclerosis or atherosclerosis makes
environment for infecting organisms to develop
periodontitis. Extensive research on dental health has
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finally explored out that the persistent and resistant form
of periodontitis can act as the risk factor for atherosclerosis
[44-46]. Millions of people world wide, adolescent, young
and old, are now affected with either staged (SPD) or
aggressive type of periodontitis (AgPD) [47-49]. Follow up
of periodontitis patients have documented that many of
these subjects in long run developed atherosclerosis [50].
On the other hand, dental health survey in patients with
coronary heart attack has shown pre-existed old lesions of
periodontitis [20]. For decades, researchers have probed the
plausible links between periodontitis and cardiovascular
health [51,52]. Actually periodontal disease increases the
body’s burden of inflammation. Atherosclerosis is a disease
of inflammatory molecules. In fact, bacteria infected acute
inflammation in periodontitis involves an outpouring of
immune cells that attack irritants and microbial invader
causing a stable lesion on the gingival periphery. Persistence
of periodontitis induced chronic inflammation may be a key
contributor for augmenting atherosclerosis among many
other health problems; of course a genetic susceptibility for
contributing atherosclerosis and poor cardiovascular health
in periodontitis infected subjects may not be ignored [53-
55].

Discussion and Conclusion

This review is an excerpt of the prevailing reports on
periodontitis and the associated severities in the affairs of
pre- and post-comorbidities. One emerging phenomenon
of dental research focuses on the events of atherosclerosis
[9,16] in cases of persisting ailment like periodontitis.
The severity of atherosclerosis can even go up to the
stage of cardiovascular abnormalities [10,11,19,20]. The
incidence of periodontitis onset atherosclerosis can also get
exaggerated in the cases of pre-existed diabetes and obesity
in those infection affected subjects. On the other hand,
interventions to periodontitis affected diabetic subjects
have shown improvement of their glycemic status [1]. A
bidirectional relationship between type-2 diabetes mellitus
and periodontitis has been found apparent in latest report
of dental research [3]. Since obesity is also a detrimental
co-morbidity for periodontitis [2], medical professionals in
their therapeutic intent should try to prevent periodontitis
by controlling patient body mass. The compelling pattern
of increased risk of periodontitis in overweight or obese
individuals has proved a consistent co-association between
obesity and periodontitis [7]. Although the exact mechanism
is not yet clear, the associated chronic inflammatory state
and oxidative stress during the course of diabetes and/or
obesity are assumed to be the expected reasons to malaise
the pathophysiology of periodontal infection to the more
harmful situation.
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