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ABSTRACT 

Diabetes Mellitus is a chronic metabolic disorder caused by the deficiency of the pancreatic 

hormone insulin (Type 1 DM) or due to the resistance of the peripheral cells to the insulin 

secreted by pancreatic β cells(Type 2 DM). It is characterized by chronic hyperglycaemia. The 

patients are associated with symptoms like polyuria, polydipsia and polyphagia.Type I Diabetes 

is normally controlled by diet restriction, exercise and insulin therapy. Type II Diabetes is treated 

with various oral hypoglycaemic agents in addition to dietary restriction and exercise. In severe 

cases exogenous supply of insulin is also used for therapy. Periodontitis is considered to be the 

6th complication of diabetes mellitus. It is a group of inflammatory diseases affecting the 

supporting structures that surround the tooth. It causes inflammation of gum, loss of alveolar 

bone and destruction of periodontal ligament. Maintaining oral hygiene is the first step in 

controlling periodontitis. Chlorhexidine or listerine mouthwash is used commonly. The antibiotic 

of choice for the treatment is Doxycycline. Diabetes promotes periodontal infection and causes 

periodontitis. The proinflammatory cytokines produced in response to periodontal infection 

increase the insulin resistance and aggravate Diabetes. Thus diabetes and periodontitis share a 

bidirectional relationship. The severity of periodontitis is related to the glycaemic control of the 

patient and not to the duration of diabetes. Control of blood glucose level and maintenance of 

oral heath are really important in diabetes mellitus. This article reviews the relation between 

diabetes mellitus and periodontal health. 
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INTRODUCTION  

Diabetes Mellitus is a chronic metabolic disorder caused by the deficiency of the pancreatic 

hormone insulin (Type 1 DM) or due to the resistance of the peripheral cells to the insulin 

secreted by pancreatic β cells(Type 2 DM). This is a condition which is characterized by chronic 

hyperglycaemia. Diabetes has many systemic manifestations. Uncontrolled diabetes can lead to 

cardio-vascular damage, neuropathy, nephropathy, retinopathy etc. In most of the patients with 

diabetes mellitus, oral hypoglycaemic drugs in combination with diet control and exercise aids in 

controlling blood sugar level; but, in severe cases, exogenous insulin therapy is used.  

Periodontitis is considered to be the 6th complication of Diabetes mellitus. Periodontitis is an 

inflammatory condition affecting the supporting structures that surround the 

tooth(periodontium). It causes inflammation of gum, loss of alveolar bone and destruction of 

periodontal ligament. It is caused by the microorganisms that attaches themselves to the tooth 

structure and multiplies there. Compromised immunity and exaggerated immune responses also 

can contribute to periodontitis. Periodontitis if left untreated, can lead to loosening and 

ultimately loss of the affected tooth. Clinically, it can be defined as the loss of connective tissue 

attachment between teeth and the alveolar bone. Loss of attachment is diagnosed by probing 

around the tooth structure; whereas, radiographical examination aids in evaluating the extend of 

bone loss. Diabetes and periodontal diseases share a bidirectional relationship.
1 

Statistics of the bidirectional relationship 

The world-wide prevalence of diabetes was found to be around 2.8% in 2000. It is anticipated 

that this  rate may increase to 4.4% of the population by 2030.
2
 Whereas the prevalence of 

periodontitis is about 10-15% of the world population. In India, periodontitis is considered to be 

the commonest oral infection. Its prevalence rate in India is about 66.2% among people of the 

age 15yrs and about 89.2% among the age group of 35-44 years. A study conducted among the 

diabetic patients in North India showed  25.3% prevalence of periodontal disease.
3
 Among 

diabetics, the risk for periodontal disease increases with the age; but, it does not show any sexual 

predilection.
4 

A study conducted among children between the ages of 6-18yrs in New York 

showed significant correlation between diabetes and periodontal health even at the age of 6-11 

years. This relationship became more remarkable after the age of 12.
5
  Another study conducted 

among Pirna Indians in Arizona showed an increased risk for destructive periodontal disease 

among diabetics than the non-diabetic population.
6 
Study conducted among Pima Indians showed 

that the death rate due to ischemic heart disease and neuropathy is higher among diabetics with 
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periodontal disease than among the diabetics without or with mild periodontal disease. The 

diabetics with periodontal disease are more susceptible to micro and macro vascular damage. 

This is the major cause of morbidity and death in diabetes.
7
 A study  conducted on the 

relationship between diabetes and gingival bleeding  showed that there is increased bleeding 

tendency among diabetics than non-diabetics. Among diabetics, those with poor glycaemic 

control were more susceptible to gingival bleeding.
8
 The relationship between diabetes and 

periodontal disease is more pronounced in certain populations. This is suggestive of a possible 

genetic involvement.
9
  

Role of Dentist 

Periodontal pocket formation is the first sign of periodontitis. Pockets provide excellent 

environment for bacterial multiplication and growth. Diabetes can predispose to periodontitis and 

the severity of it is dependent on the degree of hyperglycaemia. Some studies have shown that 

there is an increase in the number of microbial flora in the periodontal pocket of an individual 

with poor glycaemic control. Even the severity of gingivitis and periodontal infection increases 

with poor glycaemic control. Diabetes enhances periodontal bone loss as well as attachment loss. 

Periodontitis can enhance the chronic state of insulin resistance of the peripheral cells by various 

mechanisms. The signs of periodontitis can be easily detected by a dentist through clinical 

examination. Hence, a dental clinic can serve as an optimal screening centre for undiagnosed or 

progressed diabetes mellitus.
10-13

 

Advanced Glycation End product(AGE) 

In a patient with diabetes, the polymorphonuclear leukocytes become less functional. 

Chemotaxis, adhesion and phagocytosis of neutrophils are affected. Though neutrophils are 

hypo-functional in diabetes, monocytes and macrophages are hyper-functional. Hyperglycaemia 

causes the non-enzymatic glycosylation of proteins. This leads to the formation of Advanced 

Glycation Endproducts (AGE). Chronic hyperglycaemia as in diabetes mellitus causes the 

accumulation of AGE in a much higher level than normal. Macrophages, monocytes and 

endothelial cells, all of which have increased affinity to AGE, bind to it and create a hyper-

responsive cellular state. AGE bound macrophages and monocytes can secrete more TNF-α, IL-

1, Insulin like growth factor and prostaglandin E2. The elevated level of all these factors can be 

detected in the gingival crevicular fluid of diabetic patients. AGE bound endothelial cells causes 

procoagulatory changes leading to focal thrombosis and vasoconstriction. These changes may 

have significant role in tissue changes within the periodontium. The altered functioning of 

phagocytes causes compromised host resistance and creates a suitable environment for the 
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growth of more sub gingival flora. The bacteria present in the periodontal pockets enhance 

periodontal destruction. AGE promote the formation of reactive oxygen metabolites. Neutrophils 

in a diabetic patient produce more oxygen metabolites than in a normal individual. Increased 

oxidative stress can lead to vascular damage.
11,14,15

  

Chronic hyperglycaemia along with AGE deposition causes increased expression of genes 

associated with transcription factor nuclear factor kB(NFkB). Chronic impairment in the 

expression of this gene can lead to infections such as periodontitis.
16

  

AGE can also bind to fibroblasts. This adversely affects collagen formation. Hyperglycaemia 

also reduces the synthesis of glycosamino glycans(GAG).As collagen and glycosaminoglycans 

are important components of periodontal tissue, any impairment to its synthesis and maturation 

can alter its wound healing capacity and can make the periodontal tissue susceptible to bacterial 

attack. In addition, AGE increases the activity of collagenases and other lytic enzymes in the 

connective tissue and thus promote periodontal destruction.
11,14,17

 

Diabetes mellitus cytokine and periodontitis 

Bacterial products like endotoxins and lipopolysaccharides can promote inflammatory cascade. 

This is mediated through Toll-Like Receptors. Oral microbes and their products can gain 

systemic access through inflamed or destructed periodontium. Cytokines which are produced as 

a result of infection can enhance insulin resistance. These proinflammatory cytokines can gain 

access to circulation through microcirculation at periodontal level. By serine phosphorylation it 

can modify insulin receptor substrate1. They can also alter adipocyte function as well as decrease 

endothelial nitric acid production. Cytokine production can cause alteration in the functioning of 

pancreatic cells by direct action or indirectly by enhancing free fatty acid production.
16

 It was 

shown that anti-infective treatment has positive impact on metabolic glucose control in diabetes. 

This effect may be due to decreased level of serum TNF-α, which decreases the insulin 

resistance and thus the glycated haemoglobin level. Cytokines are also capable of altering lipid 

metabolism and can cause hyperlipidaemia
18-21

 

Management of Periodontitis in Diabetes 

The principles of treatment for periodontitis is the same for diabetics and non-diabetics.
22

 Few 

studies have shown that diabetes patients with poor oral hygiene habits had poorer periodontal 

health when compared to those with good oral hygiene habits.
23

 Each person should take efforts 

to minimise plaque accumulation and calculus formation around the tooth. Brushing and flossing 

twice daily, rinsing the mouth after each meal, and usage of any good antibacterial mouthwash 

like listerine or chlorhexidine should be part of the daily routine of any diabetes patient. Regular 
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dental check up helps in the early detection of periodontitis and prevention of its progress. In 

advanced periodontitis cases, more aggressive treatment may be necessary. It can range from anti 

microbial therapy to surgery or to a combination of both.
16

Doxycycline is a common drug of 

choice for treating periodontitis. In addition, it should be ensured that the patient's blood glucose 

level is also maintained under control by appropriate therapy and diet restrictions. 

CONCLUSION 

There exists a bidirectional relationship between diabetes and periodontitis. Maintaining good 

oral hygiene as well as keeping the blood sugar level under control with proper anti diabetic 

agent  are very important in diabetes mellitus as well as periodontitis. Regular dental check-up is 

always advised and it is very helpful in the early diagnosis and treatment of periodontitis.  
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