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Abstract: Hardly a day goes by in the world of dentistry without some mention of oral systemic relationship.
The prevelance of systemic diseases are increasing world wide due to the changes in the life style pattern. It has
been concluded that obesity and periodontal disease are associated with each other and obesity has emerged as
a risk indicator of periodontal disease. Many studies have been done to find the impact of systemic diseases on
oral health and found that there is an association between Diabetes, Obesity and Periodontal disease.
Furthermore systemic disorders have been found to have a direct effect on periodontal tissues and these
represent the periodontal manifestations of systemic disease. Of late metabolic syndrome and periodontal
disease have been linked. Metabolic syndrome is a group of inter-related metabolic abnormalities which
increases the risk of cardio vascular morbidity and mortality. So it is important for a dentist to be updated on
oral systemic relationship to implement appropriate plans for its prevention and treatment. In this article
definition, pathogenesis, about the components of metabolic syndrome and its association with periodontal
disease has been reviewed.
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I.  Introduction

Metabolic Syndrome is a combination of several metabolic risk factors such as abdominal obesity,
high blood pressure, lipid abnormality and hyperglycemia.'The metabolic syndrome is also known as
Syndrome X, dysmetabolic syndrome, deadly quartet and plurimetabolic syndrome.? The changes in lifestyle
has increased the prevalence of metabolic syndrome from developed countries to developing countries like
India. Metabolic syndrome comprises insulin resistance(fasting blood sugar>10mg/l), dyslipidaemia
(triacylglycerol >15mg/l, HDL<4mg/l for men and 5mg/l for women, LDL>15mg/l), essential
hypertension(blood pressure of >130mmHg for systolic and sss>85mm Hg for diastolic)and visceral
obesity(waist circumference of >1020mm for men and >890mm for women).E!According to NCEP ATP 111 an
individual should be considered as having metabolic syndrome when he or she presents with any 3 components
of it.™It is a well established fact that the primary etiological agent in periodontal disease is bacterial plaque.
The toxins and the enzymes produced by the bacterial plaque elicit an inflammatory and immunologic changes
in the periodontal tissues at both cellular and molecular levels. Periodontitis is a common chronic infection of
the adult population characterized by an exaggerated gingival inflammatory response against a pathogenic
bacterial microflora, resulting in alveolar bone loss and eventually tooth loss.™! Periodontitis is associated with
systemic alterations like low-grade inflammation®Dyslipidemia™ glucose intolerance!®endothelial
dysfunction.®” Lipopolysaccharide derived from periodontal pathogen, Porphyromonas gingivalis which
increases the circulating Tumour necrosis factor-oal*” which induces the insulin-resistance and atheromatous
changes.™™ In metabolic syndrome there is an elevation in circulating proinflammatory cytokines and a
procoagulant state exists with elevation of C-reactive protein and fibrinogen.*? Both periodontitis and
metabolic syndrome are associated with systemic inflammation and insulin resistance with elevation in WBC
count as a result of body’s defence mechanism."®! Considering chronic inflammation as the basis for the
association between periodontal disease and Metabolic syndrome they can be linked through a common patho
physiological pathway.™! A longitudinal study on 692 BLSA participants performed in the Baltimore, provides
evidences that association of alveolar bone loss to Metabolic syndrome is consistent with the hypothesis that
destructive periodontal disease may contribute to the development of metabolic syndrome and elevation in
systemic inflammation!*®

I1.  Pathogenesis Of Metabolic Syndrome
The metabolic syndrome seems to have three potential etiological catogeries like obesity, disorders of
adipose tissue, insulin resistance. Other factors like age, gender, ethnicity, diet, physical activity and various
unknown genetic factors contribute to the aetiopathogenesis. “®Proinflammatory cytokines may be a
multidirectional link among periodontitis, obesity and other chronic diseases.'"!High dietary intake and low
exercise causes imbalance between energy intake and energy expenditure leading to increased waist
circumference. The adipose tissues is a large resorvior of biologically active mediators such as Tumour necrosis
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factor -a, and other adipokines such as leptin, resistin and adiponectin in inflammatory process.® The abundant
free fatty acids from expanded adipose tissue decreases insulin sensitivity of muscle cells since adipocytes are
unable to take up glucose and store free fatty acids which leads to hyperglycemia. Excess free fatty acids are
diverted to liver which alters lipoprotein production in liver thereby causing increase in triglyceride levels and
decrease in HDL level. Tumour necrosis factor-o and interleukin-6 may increase insulin resistance. So pancreas
produce additional insulin resulting in hyperinsulinemia. On the other hand leptin causes elevation of blood
sugar level by sympathetic nervous system stimulation leading to angiotensinogen release in to blood which
causes vasoconstrictive effects on blood vessels, contributing to hypertension. Vascular endothelial growth
factor plays a role in atherogenesis and hypertension ™!

I11.  Pathogenesis Of Periodontal Disease
Bacterial biofilm is necessary for development of periodontal disease which progresses to loss of
gingival insertion and bone resorption as a result of infection by periodontal pathogens such as Porphyiromonas
gingivalis, Prevotella intermedia, Tannerella forsythia and Aggregatibacter actiomycetemcomintans®®? which
provokes host response leading to release of pro inflammatory mediators resulting in periodontal tissue
destruction.?!

IV.  Association Between Periodontal Disease And Components Of Metabolic Syndrome.
PERIODONTAL DISEASE AND OBESITY[4.1]

Obesity is defined by the body mass index as greater than 30.0kg /m2. Cytokines and hormones from
the fat tissue plays an important role in the pathogenesis. . Tumor necrosis factor-alpha, leptin, adiponectin
and resistin modulates the periodontal response.”* Leptin controls the appetitie, regulates the immune
response and the production of inflammatory cytokines. The obesity is associated with the reduction of the
sensibility to the effects of the leptin® which stimulates the immunological system.!?®! 2”1 |n periodontitis there
is a negative correlation among the levels of leptin in the gingival crevicular fluid.”” Adipocytes secreting
proinflammatory cytokines may be the molecules linking to the pathogenesis of periodontal infection.

PERIODONTAL DISEASE AND HYPERLIPIDEMIA[4.2]

Hyperlipidemia has a deregulating effect on the immune-system cells and tissue healing, increasing the
susceptibility to infections, such as periodontitis.”®'It has been proved that individuals with periodontal disease
have higher serum levels of total cholesterol, low density lipoprotein cholesterol and triglycerides, when
compared with periodontally healthy individuals.” ! The Alteration in the phenotype of immune cells because
of the lipids and the serum elevation of proinflammatory cytokines such as Tumour necrosis factor-o and
Interleukin-16 from chronic periodontitis evidenced the bidirectional relationship between the two conditions.®"

PERIODONTAL DISEASE AND HYPERTENSIONJ4.3]

The periodontal disease may stimulate the systemic inflammation linked to Cardiovascular disease.
Moreover, the chronic inflammation and the inflammatory cytokines may cause endothelial dysfunction
establishing a connection between inflammation and risk for cardiovascular disease. This connection could be
mediated by alterations in the vascular resistance causing blood pressure.*?

PERIODONTAL DISEASE AND INSULIN RESISTANCE /DIABETES TYPE 2[4.4]

Diabetes and periodontal disease are two chronic diseases that have been considered as biologically
connected.**Hyperglycemia and the formation of the advanced glycation end-products (AGES) are some of the
several possible ways leading to the classical vascular complications of diabetes, also involved in the
physiopathology of periodontitis in diabetic individuals.*Diabetic patients are more susceptible to develop
periodontal disease because of the polymorphonuclear leukocytes disease, alterations in the collagen
metabolism. The formation of AGEs affects the collagen stability and the vascular integrity. AGEs aggregate
macrophage and monocyte receptors of interleukin-l and Tumour necrosis factor-o, which provokes an increase
of susceptibility to periodontal disease.**Inflammatory cytokines induce the insulin resistance and the chronic
inflammatory diseases, including periodontitis™®!Additionally both Tumour necrosis factor-o and Interleukin-6
is derived from the fat tissue which mediates inflammation, suggesting that obesity, diabetes and periodontitis
are mutually related.

IMPACT OF PERIODONTAL INFECTION ON SYSTEMIC HEALTH.[4.5]

Periodontal disease and metabolic syndrome has bidirectional association.Not only systemic diseases
have impact on oral health but oral diseases like periodontal diseases have wide ranging systemic effects. In
susceptible individuals, periodontal infection acts as an independent risk factor for systemic diseases and may be
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involved in the basic mechanism of these conditions. The pathogenic bacteria alone is not sufficient to create an
disease rather the disease initiation and progression also depends on host susceptibility.Periodontitis is an
chronic inflammatory disease caused by periodontal pathogens in presenceof local factors which is significantly
associated with the frequency of tooth brushing,regular dental visits, smoking and drinking habits®"'The
consequence of chronic periodontal infection is the synthesis of inflammatory cytokines and chemokines by
local periodontal tissue or circulating inflammatory cells.The inflammatory cytokines such as interleukin-6,
Tumour necrosis factor-o, elevated C-reactive protein levels®® B%: evokes systemic inflammation which
contributes to insulin resistance and causes hyperglycemia,which in turn induces the expression of
proinflammatory mediators and increases the risk of oral infection and cardiovascular disease among patients
with periodontitis. Thus a triangular vicious circle among periodontitis,systemic inflammation and
hyperglycemia is perpetuated.““The prevelance of periodontitis is doubled in patients with diabetes and thus it
is commonly interpreted that diabetes affects the development of periodontitis.However the reverse possibility
that periodontitis disturbs glucose handling is also reasonable and worthy of consideration. The periodontitis can
also be associated with dyslipidemia via systemic inflammation.Many cytokines including Interleukin-
6,Interleukin-1, Tumour necrosis factor-a,stimulate hepatic free fatty acid synthesis resulting in increased
synthesis of low density protein and hypertriglyceridemia*!Moreover excessive intracellular fatty acids can
increase the production of reactive oxygen species,which activate the proinflammatory nuclear factor kappa B
pathway and thereby increase the inflammatory response and insulin resistance. Thus periodontitis may also start
vicious cycle involving systemic inflammation and increased synthesis of free fatty acids*2/*®!

V.  Significance Of Maintaining Oral Health

Oral cavity is said to be the mirror of the systemic health.The manifestation of systemic diseases are
seen in oral cavity.On the other hand oral diseases has an potential to act as an independent risk factor for
causing systemic diseases.On linking metabolic syndrome and periodontal disease,maintainence of good oral
health can reduce the prevelance of metabolic syndrome.The good oral health can be achieved by proper
brushing.The main purpose of tooth brushing is ,the disturbance of the biofilm and bacterial colonies as well as
removal of dental plaque to prevent caries and periodontal disease since periodontal disease is associated with
frequency of tooth brushing[44] ][45].Low tooth brushing frequency is associated with elevated c-reactive
protein levels and fibrinogen levels suggesting systemic inflammatory status ,enhancing the risk of
cardiovascular disease and metabolic syndrome. [46]

VI. Management

The International Diabetes Federation recommended that the management of the metabolic syndrome
must be aggressive and uncompromising in its aim to reduce the risk of cardiovascular disease and type 2
diabetes. The prime emphasis in individuals with metabolic syndrome is to mitigate the underlying risk factors
through life style changes™ . ATP recommended that obesity be the primary target of intervention for metabolic
syndrome.First line of therapy should be weight reduction with increased physical activity.Weight loss lowers
serum cholesterol and triglycerides,raises HDL cholesterol,lowers blood pressure and glucose and reduces
insulin resistance.In people for whom life style changes is not enough, drug therapy may be required. It is
necessary to treat individual components of metabolic syndrome in order to reduce the individual risk associated
with each component.*® However the meticulous treatment of metabolic syndrome should not only be a prime
concern for terminating disease pathogenesis but also periodontitis should be treated. The presence of deep
periodontal pockets implies the existence of current local inflammation in periodontal tissue.The removal of the
plaque and the factors that favours its accumulation is the primary goal in periodontal therapy.The periodontal
therapy comprising of oral prophylaxis, gingival curettage, flap surgery ,mucogingival surgery has to be
performed when required to restore periodontal health which in turn improves systemic health since periodontal
treatment reduces Tumour necrosis factor-a and C —reactive protein levels thereby minimizing the effect of the
periodontal health on metabolic syndrome.Education and motivation to the patient ,followed by recalls also
favours a path to good prognosis. Controlling the periodontal disease has positive results on reducing metabolic
syndrome. So preservation of the periodontal health of the treated patient have to be maintained by Supportive
periodontal treatment*®!

VII.  Conclusion
Hence this review article provides an wide description on association between oral and systemic
diseases. The observed association is compatible with the hypothesis that chronic inflammation is an important
factor in the physiopathology underlying periodontal disease and metabolic syndrome. The awareness on
association of systemic oral relationship would throw an insight on life style modifications. Further
investigations are required to determine whether oral health care in individuals exhibiting metabolic syndrome
has the potential to reduce the incidence of various systemic diseases.
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