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/ ABSTRACT \

Background: The link between periodontal disease and type 2 diabetes Mellitus (T2DM) has been suggested through a
number of clinical and epidemiological studies. Several studies have shown that the prevalence, incidence and severity of
periodontitis is increased in the presence of diabetes. Thus, diabetes is considered to be a risk factor for gingivitis and
periodontitis. Methods: For this study newly diagnosed type 2 diabetic and periodontitis patients are selected. BMI of all
patients is calculated by using the formula weight in Kg/m2. Brief clinical history, Blood pressure, dietary habit and
information on physical activity are taken before entry of all patients. Results: Resistin, adiponectin, glutamic acid
decarboxylase (GAD) auto-antibodies, HbAlc, lipoproteins, periodontal parameters and blood sugar have significant role
in periodontitis with diabetes mellitus. Conclusion: Diabetes mellitus is a systemic disease with several major
complications affecting both the quality and length of life. One of these complications is periodontal disease (periodontitis).
Periodontitis is much more than a localized oral infection. Recent data indicate that periodontitis may cause changes in
systemic physiology. The interrelationships between periodontitis and diabetes provide an example of systemic disease
predisposing to oral infection, and once that infection is established, the oral infection exacerbates systemic disease.

wwords: Periodontitis, diabetes mellitus, lipoproteins, inflammation. /

INTRODUCTION

Diabetes is a multifactorial, life-threatening chronic
disease characterized by a dysregulation of the
endocrine and metabolic pathways involved in the
control of blood glucose levels resulting in
hyperglycemia. Uncontrolled diabetes gradually
impacts on the nervous and circulatory systems,
resulting in irreversible long-term complications.

In 2010, approximately 8.3 % of the US
population—or 25.8 million people—had diabetes
either diagnosed (18.8 million) or undiagnosed (7.0
million) and a further 79 million people were
estimated to have pre-diabetes according to the
Centers for Disease Control and Prevention.!

The prevalence of diabetes mellitus for all age
groups worldwide was estimated to be 2.8% in 2000
and an anticipated 4.4% in 2030. The total number
of people in the world with diabetes is projected to
rise from 171 million in 2000 to 366 million in 2030.
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India ranked number one as the country with the
highest number of diabetes patients in 1995, at 31.7
million in 2000, with a projected 57.2 million in
2025, and 79.4 million in 2030, retaining its top
position. To a greater extent Asian Indians have a
racial predisposition and other unique risk factors to
develop diabetes mellitus. Diabetes mellitus has
acquired a pandemic status in India.[?6]

Chronic hyperglycemia is a hallmark of diabetes
regardless of the pathophysiological mechanism of
the disease and is regarded as a central player in the
development of acute complications—such as
hypoglycemic coma, ketoacidotic coma,
hyperosmolar  non-ketonic  coma, myocardial
infarction  (MI), and stroke—and chronic
complications—such as diabetic nephropathy,
retinopathy, neuropathy, cardiovascular diseases,
peripheral vascular diseases, and periodontal
diseases (PDs). The prevalence of diabetes can vary
widely depending on geography, age, sex and race.
The link between periodontal disease and type 2
diabetes Mellitus (T2DM) has been suggested
through a number of clinical and epidemiological
studies.["8] Several studies have shown that the
prevalence, incidence and severity of periodontitis is
increased in the presence of diabetes.’*® Thus,
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diabetes is considered to be a risk factor for
gingivitis and periodontitis.14]

Periodontal infection is a complication that can be
responsible of damaging systemic physiology in
diabetic patients. Periodontitis may be more than a
confined oral infection; the consequences have been
assumpt to be far-reaching. Chronic and severe
forms of this condition can follow a systemic
response of the bacteria and bacterial result products
that are outspread due to the collapse of the
periodontal apparatus (that is composed from the
ligament attachment around the tooth, the gingival
tissues and bone). The interdependency between
periodontal disease and diabetes is an example that a
systemic disease can predispose to oral infection,
and then once that infection is settled, the oral
infection can augment the progression of systemic
disease.[*51]

Periodontal diseases are the most common diseases
known to humanity. The two major stages of
periodontal diseases are gingivitis and periodontitis.
In the early stage of gingivitis, the inflammation is
located to the gingiva, and is reversible, can usually
be treated with good oral hygiene. The second stage
involves the extension of inflammation and results in
tissue destruction and alveolar bone resorption, stage
called periodontitis.[t”]

Research in several countries indicates that 5 — 20%
of any population will have severe periodontal
disease and a majority of adults suffer from
moderate forms of this disease.!*®! Evidence suggests
that one out of two adults above the age of 35 years
have periodontal disease in India, and 35% of the
teeth extracted are as a consequence of periodontal
disease.l*1 One study reported 13.3, 12.5, 29.1, and
97%  prevalence of  various  periodontal
parameters.[?!

The increased prevalence and severity of periodontal
disease typically seen in patients with diabetes
mellitus, especially those with poor metabolic
control, has led to the designation of periodontal
disease as the sixth complication of Diabetes.[?l The
American Diabetic Association has officially
recognized that periodontal disease is common in
patients with diabetes, and the Association's
Standards of Care include taking a history of current
or past dental infections as part of the medical
examination, 222

MATERIALS AND METHODS

For this study newly diagnosed type 2 diabetic and
periodontitis patients are selected with prior
permission of ethical committee. Patients are taken
from outpatient department of periodontics Govt.
Dental College Indore. This study is conducted in
the department of Biochemistry; M. G. M. Medical
College Indore M.P. Written consent is taken from
all patients. BMI of all patients is calculated by using
the formula weight in Kg/mz2. Brief clinical history,

. Control  group

Blood pressure, dietary habit and information on
physical activity are taken before entry of all
patients.

Sample size

(healthy  non-diabetic, non-

periodontitis) — 100

. Study group — (@ Non diabetic adults with

periodontitis — 150 (b) Diabetic adult with
periodontitis — 150

Methodology:

Estimation of Glycosylated Hb (HbAlc) is done
with the help of semi auto-analyzer diagnostic kit.
Estimation of fasting blood sugar is done by GOD-
POD method.

Estimation of serum Total cholesterol is done by
enzymatic method.

Estimation of serum triglycerides is done by
enzymatic method.

Estimation of high density lipo-protein is done by
direct HDL-cholesterol method.

Low density lipo-protein is done by enzymatic
method.

Serum Glutamic acid decarboxylase auto-antibodies,
Resistin & Adiponectin are determined by ELISA
method.

RESULTS

Analysis of resistin showed a significant relationship
between periodontal disease and in both diabetics
and non-diabetics. Serum resistin levels in diabetics
with periodontitis is 3.71 + 1.42 ng/ml, (p<0.0001),
While in non-diabetics with periodontitis is 4.59 +
1.04 ng/ml, (p<0.0001) when compared to control
groups (non-periodontitis and non- diabetics) 1.54 +
0.51 ng/ml.

We confirm that resistin levels with T2DM were
significantly higher than those of healthy subjects.
Serum resistin showed a significant (p<0.0001)
positive correlation with HbAlc.

Serum levels of adiponectin in the diabetics with
periodontitis are slightly lower 4.48 +0.96 (ug/ml)
than in non-diabetics with periodontitis is 4.83 +
1.10 (ug/ml) when compared to healthy subjects
6.95 + 1.21 (ug/ml).This relationship showed a
significant  correlation ~ with  diabetes and
periodontitis .

BMI is significantly higher in the diabetics with
periodontitis (p<0.0001). Other variables of obesity
are higher in the diabetics with periodontitis, but the
differences are not significant.

Age is not significant with the diabetics with
periodontitis 43.33 +10.08 and non-diabetics and
periodontitis 43.87 + 7.30 when compared to healthy
controls groups 41.53 + 6.37 and p<0.155.
Periodontal parameters such as probing depth,
attachment loss, bleeding index also have significant
relationship with diabetics with periodontitis and non
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diabetics with periodontitis when compared to
healthy control groups and p <0.0001.

Glutamic acid decarboxylase auto-antibodies is
found significant relation with the diabetics with
periodontitis (p< 0.030) when compared to control
healthy groups.

The level of Total cholesterol and triglycerides is
also found significant correlation with diabetics with
periodontitis and non diabetics with periodontitis
when compared to healthy control groups and p
<0.0001.

Study of low density Lipoproteins (LDL) showed a
significant relationship between periodontal disease
and in both diabetics and non-diabetics. Serum LDL

123.2+3.61mg/dL, (p<0.0001), While in non-
diabetics with periodontitis is 126.41+3.2 mg/dL,
(p<0.0001) when compared to control groups (non-
periodontitis and non- diabetics) 126.98+4.1 mg/ dL.
High density Lipoproteins (HDL) showed a
significant relationship between periodontal disease
and in both diabetics and non-diabetics. Serum HDL
levels in diabetics with  periodontitis is
35.7+2.35mg/dL, (p<0.0001), While in non-
diabetics with periodontitis is 36.2+2.45mg/dL,
(p<0.0001) when compared to control groups (non-
periodontitis and non- diabetics) 37.2+0.72 mg/dL.
Very low density Lipoproteins (VLDL) also showed
a significant relationship between periodontal
disease and in both diabetics and non-diabetics.

w
I
Q
=2
o
=
=
o
o
=
@
3,
o
—+
>
<

levels in diabetics with periodontitis s

Table 1: Comparison between Three Groups (Diabetes mellitus +Periodontitis, Non-Diabetes mellitus +Periodontitis and
Non-Diabetes mellitus +Non-Periodontitis)

Characteristics DM +P NDM+ P (150) NDM +NP (100) F -Value P -value
(mean =+SD) (150)

Age (years) 43.33 +10.08 4387+7.30 4153 +6.37 1.880 0.155
BMI (kg/m2) 2430+3.42 2371£378 21.19+3.13 17.780 <0.0001
HbAlc (%) 757+1.85 5.53+0.38 4.97+0.23 125.227 <0.0001
PD (mm) 3.48+0.77 3.94 +£0.63 2.18£0.61 141.203 <0.0001
AL (mm) 2.63+1.81 3.34+1.17 3.68+0.23 15.548 <0.0001
Bl 2.53 +0.77 291+£0.75 0.69 +0.46 266.248 <0.0001
Adiponectin (ug/ml) 4.48 +0.96 4.83+£1.10 6.95+1.21 105.220 <0.0001
Resistin (ng/ml) 371 £1.42 459+1.04 154 +051 314.068 <0.0001
HDL (mg/dL) 35.7+2.35 36.2+2.45 37.2+0.721 9.687 <0.0001
LDL (mg/ dL) 123.2+3.61 126.41+3.2 126.98+4.1 117.355 <0.0001
Fasting blood glucose (mg/ dL) 142.3+5.26 102.72+2.36 92.4+3.17 137.252 <0.0001
Triglyceride(mg/dL) 149.2 +£19.3 127.4412.6 120.36+2.3 139.152 <0.0001
Total cholesterol(mg/dL) 252+10.6 253.6+9.6 210.1+13.6 269.581 <0.0001
VLDL(mg/dL) 39.5+1.35 37.25+0.29 34.18+1.81 271.723 <0.0001

BMI=Body Mass Index, PD= Probing Depth, AL=Attachment Loss, Bl=Bleeding Index, DM=Diabetes Mellitus, P=Periodontitis, NDM=Non Diabetes Mellitus,

NP=Non Periodontitis

Table 2: Glutamic acid decarboxylase (GAD) auto-
antibodies

GAD auto-antibodies Chi P value
Present Absent Sq
DM+P 69 81
NDM+P 78 72 7.03 0.030
NDM+NP 67 33

DISCUSSION & CONCLUSION

Diabetes mellitus is a systemic disease with several
major complications affecting both the quality and
length of life. One of these complications is
periodontal disease (periodontitis). Periodontitis is
much more than a localized oral infection. Recent
data indicate that periodontitis may cause changes in
systemic physiology. The interrelationships between
periodontitis and diabetes provide an example of
systemic disease predisposing to oral infection, and
once that infection is established, the oral infection
exacerbates systemic disease.

In this case, it may also be possible for the oral
infection to predispose to systemic disease. In order
to understand the cellular/molecular mechanisms
responsible for such a cyclical association, one must
identify common physiological changes associated
with diabetes and periodontitis that produce a

synergy when the conditions coexist. A potential
mechanistic link involves the broad axis of
inflammation, specifically immune cell phenotype,
serum lipid levels, and tissue homeostasis. Diabetes-
induced changes in immune cell function produce an
inflammatory immune cell phenotype (upregulation
of proinflammatory cytokines from monocytes/
polymorphonuclear leukocytes and downregulation
of growth factors from macrophages). This
predisposes to chronic inflammation, progressive
tissue breakdown, and diminished tissue repair
capacity. Periodontal tissues frequently manifest
these changes because they are constantly wounded
by substances emanating from bacterial biofilms.

Diabetic patients are prone to elevated low density
lipoprotein cholesterol and triglycerides (LDL/TRG)
even when blood glucose levels are well controlled.
This is significant, as recent studies demonstrate that
hyperlipidemia may be one of the factors associated
with diabetes-induced immune cell alterations.
Recent human studies have established a relationship
between high serum lipid levels and periodontitis.
Some evidence now suggests that periodontitis itself
may lead to elevated LDL/TRG. Periodontitis-
induced bacteremia/endotoxemia has been shown to
cause elevations of serum proinflammatory
cytokines such as interleukin-1 beta (IL-1 beta) and
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tumor necrosis factor-alpha (TNF-alpha), which
have been demonstrated to produce alterations in
lipid metabolism leading to hyperlipidemia. Within
this context, periodontitis may contribute to elevated
proinflammatory ~ cytokines/serum  lipids  and
potentially to systemic disease arising from chronic
hyperlipidemia and/or increased inflammatory
mediators. These cytokines can produce an insulin
resistance syndrome similar to that observed in
diabetes and initiate destruction of pancreatic beta
cells leading to development of diabetes. Thus, there
is potential for periodontitis to exacerbate diabetes-
induced hyperlipidemia, immune cell alterations, and
diminished tissue repair capacity. It may also be
possible for chronic periodontitis to induce diabetes.
Diabetes mellitus has become a global health
problem and the risk of diabetes is growing daily.
The chances of having other health problems
associated with diabetes are also increasing. The
prevalence of periodontal disease in diabetes is high
as compared to non-diabetics, showing a significant
correlation between diabetes and periodontal disease.
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