
 
                           

    3337 

 

 

Scholars Journal of Applied Medical Sciences (SJAMS)        ISSN 2320-6691 (Online) 

Sch. J. App. Med. Sci., 2014; 2(6G):3337-3342                ISSN 2347-954X (Print) 
©Scholars Academic and Scientific Publisher       

(An International Publisher for Academic and Scientific Resources) 

www.saspublishers.com  DOI: 10.36347/sjams.2014.v02i06.095 

 

Review Article 
 

Two Way Relationships between Diabetes Mellitus and Periodontal 

Disease: A Review 
Biradar M Sharashchandra

*
, Patil Ambika

 

Associate Professor, Department of Periodontics and oral Implantology, SB PATIL Dental College Hospital and 

Research Centre, Bidar, Karnataka, India 

 

*Corresponding author  
Dr. Biradar M Sharashchandra  

Email: drsharad_004p@yahoo.co.in            

                     

Abstract: The association between diabetes and inflammatory periodontal diseases has been studied extensively for 

more than 50 years. The author reviews the two way relationships between diabetes and periodontal diseases. MEDLINE 

search of the English language literature identified primary research reports published on (a) relationships between 

diabetes and periodontal diseases since 1990 and (b) effects of periodontal infection on glycemic control and diabetes 

complications since 1960. Recent research has shown that diabetes may increase the risk of periodontitis, and it has been 

proposed that chronic periodontal disease may influence the natural course of diabetes. Treatment and longitudinal 

observational studies provided evidence to support periodontal infection having an adverse effect on glycemic control, 

although not all investigations reported an improvement in glycemic control after periodontal treatment, evidences is 

supported periodontal disease increasing the risk for diabetes complications. The scientific evidence reviewed supports 

diabetes having an adverse effect on periodontal health and periodontal disease having an adverse effect on glycemic 

control and on diabetes-related complications. Further research is needed to clarify these relationships and larger, 

prospective, controlled trials with ethnically diverse populations are warranted to establish that treating periodontal 

disease   can positively influence glycemic control and possibly reduce the burden of diabetes-related complications. 
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INTRODUCTION 
          The human organism is a unity that is 

composed by an infinite number of biologic processes 

so strongly linked that abnormalities in any part of the 

body and/or its processes may have deep effects in 

many other body areas, exemplified in this review by 

two highly prevalent diseases: (PD) and Diabetes 

Mellitus (DM) [1]. 

 

Diabetes Mellitus encompasses a group of 

genetically and clinically heterogeneous metabolic 

disorders characterized by hyperglycemia that results 

from a defective insulin secretion and/or activity [2]. 

DM is classified according to its etiology as type 1 

(T1D), type 2 (T2D), gestational diabetes (GDM) and 

other specific types [3]. 

 

People with diabetes and with chronically poor 

metabolic control can experience micro-vascular and 

macro-vascular complications leading to a significant 

burden for the individual and for the society. This 

burden includes direct costs of medical care and indirect 

costs, such as loss of productivity, which result from 

diabetes-related morbidity and premature mortality [4]. 

  

 Periodontal Disease is a chronic multi-factorial 

disorder, but mainly due to bacterial infection, that 

affects both the gingiva and the bone that supports the 

teeth and is caused by anaerobic Gram-negative 

microorganisms that are present in the bacterial plaque 

that adheres to the teeth [5]. 

 

The presence of anaerobic Gram-negative 

bacteria causes a local inflammatory response that 

becomes chronic and progressive; this inflammation of 

the gingiva causes alveolar bone destruction and loss of 

the tissue attachment to the teeth, caused by 

components of microbial plaque that have the capacity 

to induce an initial infiltrate of inflammatory cells, such 

as lymphocytes, macrophages, and polymorphonuclear 

leukocytes (PMNs). 

 

Some microbial components, especially 

lipopolysaccharide (LPS), activate macrophages that 

synthesize and secrete a great variety and amount of 

pro-inflammatory molecules, such as the cytokines 

interleukin-1 (IL-1) and tumor necrosis factor-α (TNF-

α); prostaglandins, especially prostaglandin E2 (PGE2); 

and some other enzymes .Bacterial toxins can also 

activate T lymphocytes to produce IL-1 and 
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lymphotoxin (LT), a molecule with properties that are 

similar to those of TNF-α. These cytokines show potent 

pro-inflammatory and catabolic activities, and have 

important roles in periodontal tissue destruction caused 

by collagenolytic enzymes such as metalloproteinases 

(MMPs) [6]. The attachment loss deepens the sulcus, 

creating a periodontal pocket that contains thousands of 

millions of bacterial cells. This stage is the transition 

between gingivitis and periodontitis, the most common 

PDs [7]. 

 

Recently, many advances have occurred in the 

knowledge of the nature of the infectious agents 

involved in PD. Approximately 500 different bacterial 

entities and various human viruses have already been 

associated with the formation of dental microbial 

plaque [8]. The most frequently recognized periodontal 

pathogens belong to three microaerophilic species 

(Actinobacillus actinomycetemcomitans, 

Campylobacter rectus, and Eikenella corrodens) and 

seven anaerobic species (Porphyromonas gingivalis, 

Bacteroides forsythus, Treponema denticola, Prevotella 

intermedia, Fusobacterium nucleatum, Eubacterium, 

and spirochetes) [9]. 

 

Various herpes viruses, such as the human 

cytomegalovirus (HCMV) and epstein-Barr virus 

(EBV-1), have recently also emerged as pathogens in 

cases of destructive PD [10]. Many conditions can 

predispose and/or facilitate the occurrence of PD such 

as smoking
 

[11], genetic influences [12], estrogen 

deficiency [13], estrogen excess [14], Dyslipidemia and 

obesity [16]. 

 

The prevalence of obesity is increasing 

worldwide. This epidemic is also associated with an 

increased occurrence of obesity-related diseases like 

hypertension, cardiovascular disease, metabolic 

syndrome and DM that are also linked to PD [17]. 

 

INFLUENCE OF DIABETES ON THE 

PERIODONTIUM 

The prevalence and severity of gingivitis has 

been demonstrated to be higher in individuals with 

diabetes. In children with type 1 diabetes, the 

prevalence of gingivitis was greater than in non-diabetic 

children with similar plaque levels [18]. Poor metabolic 

control can increase the severity of gingival 

inflammation in diabetic children [19]. 

 

A longitudinal experimental gingivitis study 

showed more rapid and pronounced development of 

gingival inflammation in relatively well-controlled 

adult type 1 diabetic subjects than in non-diabetic 

controls, despite similar levels of plaque accumulation 

and similar bacterial composition of plaque, suggesting 

a hyper inflammatory gingival response in diabetes. 

These studies suggest that the presence of diabetes is 

often, but not always, associated with increased 

gingival inflammation [20]. 

Greater gingival inflammation was also seen in 

adults with type 2 diabetes than in non-diabetic controls 

[21]. 

 

The preponderance of evidence suggests that 

diabetes also increases the risk of periodontitis. A 

thorough meta-analysis concluded that the majority of 

studies demonstrate a more severe periodontal condition 

in diabetic adults than in adults without diabetes [22] In 

the Pima Indians of Arizona, a population with the 

highest occurrence of type 2 diabetes in the world, the 

prevalence and severity of attachment loss and bone 

loss was greater among diabetic subjects than among 

non-diabetic control subjects in all age groups [23]. 

 

In a multivariate risk analysis, diabetic 

subjects had 2.8- to 3.4-fold increased odds of having 

periodontitis compared to non-diabetic subjects after 

adjusting for the effects of confounding variables such 

as age, gender, and oral hygiene measures. Smaller 

cross-sectional and case-control studies generally 

confirmed a greater risk of attachment loss and bone 

loss in diabetic adults [21, 24-26]. 

 

The relationship between metabolic control of 

diabetes and periodontal disease is difficult to define 

conclusively. Research suggests that this association is 

similar to the association between glycemic control and 

the classic complications of diabetes such as 

retinopathy and nephropathy; namely, there is 

significant heterogeneity in the diabetic population. 

Thus, although poor control of diabetes clearly 

increases the risk of diabetic complications, there are 

many poorly controlled diabetic individuals without 

major complications. Conversely, good control of 

diabetes greatly decreases the risk of diabetic 

complications, but there are people with well-controlled 

diabetes who suffer major diabetic complications 

nonetheless [27, 28]. 

 

 In a similar fashion, the body of evidence 

suggests that some diabetic patients with poor glycemic 

control develop extensive periodontal destruction, 

whereas others do not. On the other hand, many well-

controlled diabetic patients have excellent periodontal 

health, but others develop periodontitis. 

 

ETIO-PATHOGENESIS BY WHICH DIABETES 

MAY INFLUENCE THE PERIODONTIUM 

Influences are Similar to those associated with 

the classic diabetic complications, including 

retinopathy, nephropathy, neuropathy, macrovascular 

diseases, and altered wound healing. Periodontitis 

should considered as a one of the complications of 

diabetes [29]. 

 

There are few differences in the subgingival 

micro flora between diabetic and non-diabetic patients 

with periodontitis, even though showed more 
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pathogenic microorganisms in un-controlled diabetes 

patients [30]. 

 

Function of immune cells, including 

neutrophils, monocytes, and macrophages, are altered in 

diabetes. Neutrophil adherence, chemotaxis, and 

phagocytosis are often impaired, which may inhibit 

bacterial killing in the periodontal pocket and 

significantly increase periodontal destruction [31]. 

The monocyte/macrophage cell line may 

exhibit up regulation in response to bacterial antigens 

results in significantly increased production of pro-

inflammatory cytokines and mediators. The net effect of 

these host defense alterations in diabetes is an increase 

in periodontal inflammation, attachment loss, and bone 

loss [32]. 

 

High glucose levels in the gingival crevicular 

fluid may directly hinder the wound-healing capacity of 

fibroblasts in the periodontium by inhibiting attachment 

and spreading of these cells that are critical to wound 

healing and normal tissue turnover [33]. 

 

The changes seen in the microvasculature of 

the retina, glomerulus, and other end organs in people 

with diabetic complications also occur in the 

periodontium [34]. 

 

In individuals with sustained hyperglycemia, 

proteins become irreversibly glycated to form advanced 

glycation end products (AGEs) [35]. The formation of 

AGEs also occurs in the periodontium, and higher 

levels of periodontal AGE accumulation are found in 

those with diabetes than in non-diabetic subjects [36]. 

AGEs often form on collagen, increasing collagen 

cross-linking and resulting in the formation of highly 

stable collagen macromolecules. These molecules 

accumulate in tissues due to their resistance to normal 

enzymatic degradation and tissue turnover [37]. 

 

AGE formation is also associated with 

increased production of vascular endothelial growth 

factor (VEGF), a multifunctional cytokine that induces 

neo-vascularization and plays a major role in micro-

vascular complications of diabetes [38]. 

 

Altered levels of glycation in bone collagen 

appear to affect bone turnover, such that   bone 

formation is reduced with elevated levels of AGE 

collagen [39]. 

 

Changes in collagen synthesis, maturation, and 

homeostatic turnover are common in diabetes. These 

changes can contribute to the pathogenesis of 

periodontal diseases and to alterations in wound healing 

because collagen is the major structural protein in the 

periodontium [40]. 

 

 

INFLUENCE OF PERIODONTAL DISEASES ON 

THE DIABETIC STATE 

Periodontal diseases can have a significant 

influence on the metabolic state in diabetes. The 

presence of periodontitis increases the risk of worsening 

of glycemic control over time. For example, in a 2-year 

longitudinal trial, diabetic subjects with severe 

periodontitis at baseline had a six-fold increased risk of 

worsening of glycemic control over time compared to 

diabetic subjects without periodontitis [41]. 

 

Periodontitis may also be associated with an 

increased risk of other diabetic complications, as seen 

in a longitudinal case-control study in which 82% of 

diabetic patients with severe periodontitis experienced 

the onset of one or more major cardiovascular, cerebro-

vascular, or peripheral vascular events compared to 

only 21% of diabetic subjects without periodontitis 

[42]. 

 

A recent longitudinal trial examined the effect 

of periodontal disease on overall mortality and 

cardiovascular disease–related mortality with type 2 

diabetes. In subjects with severe periodontitis, the death 

rate from ischemic heart disease was 2.3 times higher 

than in subjects with no periodontitis or mild 

periodontitis, and the mortality rate from diabetic 

nephropathy was 8.5 times higher in the severe 

periodontitis group after accounting for other known 

risk factors. The overall mortality rate from cardio-renal 

disease was 3.5 times higher in subjects with severe 

periodontitis [43]. 

 

ETIO-PATHOGENESIS BY WHICH 

PERIODONTAL DISEASES MAY INFLUENCE 

DIABETES 

Acute bacterial and viral infections are known 

to increase insulin resistance in people without diabetes, 

a condition which often persists for weeks to months 

after clinical recovery from the illness. Such illnesses 

and resultant increases in insulin resistance in people 

with diabetes greatly aggravate glycemic control [44]. 

Thus Chronic Gram-negative periodontal infections 

may also result in increased insulin resistance and poor 

glycemic control [45]. 

 

Studies suggest that periodontitis patients, 

particularly those colonized by Gram-negative 

organisms such as P. gingivalis, Tannerella 

forsythensis, and Prevotella intermedia, have 

significantly higher serum markers of inflammation 

such as C-reactive protein (CRP), IL-6, and fibrinogen 

than subjects without periodontitis. Systemic 

dissemination of these organisms or their products may 

induce a bacteremia or endotoxemia, inducing an 

elevated inflammatory state and stimulating increased 

levels of serum inflammatory markers [46]. 

 

In one study, the simple act of chewing caused 

systemic endotoxemia in 40% of subjects with 
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periodontitis compared to only 12% of periodontally 

healthy subjects; additionally, the concentration of 

endotoxin in the bloodstream was five-fold higher in 

those with periodontitis [47]. 

 

Periodontal treatment not only reduces 

clinically evident inflammation, but may also result in 

decreased serum levels of IL-6 and CRP [48]. This 

evidence suggests that periodontal diseases have 

systemic effects that extend beyond the local 

periodontal environment. 

 

EFFECT OF PERIODONTAL THEPRAY ON 

DIABETES MELLITUS (GLYCEMIC CONTORL) 

The type 1 diabetic patients with periodontitis 

had a reduction in required insulin doses following 

scaling and root planing, localized gingivectomy, and 

selected tooth extraction combined with systemic 

procaine penicillin G and streptomycin [49]. 

 

Several studies of type 1 and type 2 diabetic 

subjects with severe periodontitis have shown 

improvements in glycemic control following scaling 

and root planing combined with systemic doxycycline 

therapy. In these studies, periodontal treatment was 

associated with a reduction in HbA1c levels of 10% 

between pretreatment baseline values and 2-to 3-month 

post-treatment values [50, 51]. 

 

Only limited evidence is available to evaluate 

the comparative response to periodontal therapy in 

diabetic and non-diabetic patients with periodontitis. In 

well-controlled diabetic subjects, the clinical and 

microbiologic response to scaling and root planing 

appears similar to that in non-diabetic individuals [52]. 

 

Although many diabetic patients show 

improvement in clinical parameters of disease 

immediately after therapy, patients with poorer 

glycemic control may have a more rapid recurrence of 

deep pockets and a less favorable long-term response 

[53]. 

 

Further longitudinal studies of various 

periodontal treatment modalities are needed to 

determine the healing response in individuals with 

diabetes compared to individuals without diabetes. 

 

CONCLUSION 

The scientific evidence reviewed, supports that 

diabetes having an adverse effect on periodontal health 

and Periodontal Diseases having an adverse effect on 

glycemic control and on diabetes-related complications. 

Further research is needed to clarify these relationships 

and larger, prospective, controlled trials with ethnically 

diverse populations are warranted to establish that 

treating PD can positively influence glycemic control 

and possibly reduce the burden of diabetes-related 

complications 
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