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ABSTRACT

Objective: Reactive oxygen species have been identified as potential factors causing periodontal tissue destruction. Elevated levels of these in patients
with chronic periodontitis and diabetes may aggravate the oxidative stress burden thereby accelerating the tissue damage associated with diabetes.
The present study aimed to assess the effect of diabetes and periodontal disease on the oxidative stress markers and the effect of non-surgical therapy
on these markers.

Methods: A total of 50 participants were divided into four groups based on the selection criteria. In addition to clinical parameters and biochemical
parameters (salivary nitric oxide [NO] and malondialdehyde [MDA] levels) were assessed using spectrophotometric method at baseline and 3 months
after non-surgical periodontal therapy.

Result: There was a statistically significant difference in the clinical parameters as well as NO and MDA levels in patients with type 2 diabetes and
chronic periodontitis than other three groups at baseline and at 3 months after non- surgical periodontal therapy.

Conclusion: Diabetes mellitus and periodontitis have a compounding effect on the oxidative stress. Periodontal therapy is essential for diabetic

patients as it can lower the levels of oxidative damage.
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INTRODUCTION

Periodontitis and diabetes mellitus share a bidirectional inter-
relationship. Elevated blood glucose levels in hyperglycemia alter
the oral microflora. Furthermore, the interaction between advanced
glycation end products (AGEs) and their receptors mediate systemic
degradation of connective tissue including periodontal tissue. Similarly,
periodontitis has been associated with increased insulin resistance
due to an increase in serum cytokines such as tumor necrosis factor q,
interleukin 1, interleukin 6, and C reactive proteins [1].

Periodontitis is the sixth complication of diabetes mellitus [2]. Recently
reactive oxygen species have been identified as a potential factor
causing periodontal tissue destruction [3]. Existing evidence advocates
that development of diabetic state may be due to oxidative stress which
has occurred due to the underlying pathological condition and may
also favor the development of diabetic complications. The stimulated
inflammation noticed in the diabetic condition is a direct expression
and result of chronic pre-existing oxidative stress [4].

Nitric oxide (NO) is a highly reactive free radical and forms a toxic
product, peroxynitrite when combined with superoxide. This has been
shown to play a role in both infection and inflammatory response,
and hence is considered as a key mediator in the pathogenesis of
host destruction [5]. Among the several low molecular weight end
products of lipid peroxidation (LPO) malondialdehyde (MDA) are
most often measured as an index of peroxidation [6]. The levels of
serum and salivary NO and MDA have been found to be increased in
periodontitis and diabetes [7-9]. The estimation of salivary NO and
MDA can be used as a reliable monitor to assess the oxidative damage
in a patient.

As oxidative stress is responsible for the complications of diabetes
mellitus, the presence of periodontitis in a diabetic patient may
aggravate the oxidative stress burden, thereby accelerating the tissue
damage associated with diabetes. Not many studies have assessed the
effect of non-surgical therapy on the oxidative stress markers. Thus,
this study aimed at assessing the compounding effect of coexisting
diabetes and periodontal disease on the oxidative stress markers and
the effect of non-surgical therapy on these markers.

METHODS

The study was conducted in the Department of Periodontology, Manipal
College of Dental Sciences, Mangalore. The institutional ethical and
review board approved the study protocol. Informed consent was
obtained from all the participants before the commencement of the study.

A total of 50 participants (30 males and 20 females) above 35 years of
age (with a mean age of 50.92+8.65) reporting to the outpatient section
of the department were recruited based on the following criteria.

Inclusion criteria

The subjects should have at least 20 teeth and have been diagnosed
with type 2 diabetes for at least 5 years. They should be on stable
dose of insulin/oral hypoglycemic drugs. The subjects should not have
undergone any periodontal therapy in the past 6 months or have not
been on antibiotics in the past 3 months.

Exclusion criteria

Pregnant or lactating patients, those on active orthodontic therapy,
tobacco users (any form), patients with any other systemic diseases
other than type 2 diabetes or subjects with any known complications of
diabetes or who require antibiotics management.
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The study participants were grouped into four categories

Group 1 (diabetes with chronic periodontitis): 15 patients with clinical
attachment loss of 25 mm in at least 30% [10] of the sites and type II
diabetes mellitus at least for the past 5 years under stable doses of
insulin/oral hypoglycemic drugs.

Group 2 (systemically healthy chronic periodontitis): 15 systemically
healthy subjects with clinical attachment loss of 25 mm in at least 30%
of the sites.

Group 3 (diabetes without chronic periodontitis): 10 patients with
type Il diabetes mellitus with clinically healthy gingiva and no clinical
attachment loss.

Group 4 (healthy control): 10 systemically healthy subjects with
clinically healthy gingiva and no clinical attachment loss.

For all the patients the following biochemical parameters were
assessed:

1. Fasting blood sugar.

2. Glycated hemoglobin (HbA1c).

3. Complete lipid profile.

Extraoral and intraoral full-mouth clinical assessment excluding third
molars were documented at baseline and 3 months after non-surgical
therapy. Plaque index (PI) [11], gingival index (GI) [12], probing pocket
depth (PPD), and clinical attachment level (CAL) were recorded as
clinical parameters. When the CE] was masked by a restoration or a
crown, the relative CAL was recorded.

Saliva collection and storage

Subjects were made to sit comfortably in the dental chair with the
adequate lightning condition. Patients were asked to rinse their mouth
with distilled water. 1 ml of unstimulated whole saliva was collected
the day following the clinical examination to avoid contamination with
blood (8.30 am-10 am).

The saliva was collected using the drooling method in a 5 ml sterile
plastic test tube. The saliva sample was centrifuged at 3000 rpm for
10 min. The supernatant was transferred to a plastic vial and stored at
-70°C until the time of assay.

The saliva samples were assessed for NO and LPO end product MDA by
spectrophotometric method.

Spectrophotometric assay

Nitric oxide

Nitrogen monoxide is detected in biological fluids through nitrite.
The nitrate present in the sample is reduced to nitrite by reduced
nicotinamide adenine dinucleotide phosphate in the presence of the
enzyme nitrate reductase.

NR
Nitrate+NADPH+H —> Nitrite+NADP+H,0

The nitrite formed reacts with sulfanilamide (solution A) and N - (1 -
naphthyl) - ethylene diamine dihydrochloride (solution B) to give a red
violet diazo dye.
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Nitrite+Sulfanilamide+N-(1-naphthyl)-ethylene diamine—Diazo dye

The diazo dye is measured on the basis of its absorbance in the visible
range at 550 nm.

MDA

250 pl of saliva was diluted to 500 ul with distilled water. To the diluted
sample 1 ml of Trichloroacetic acid - thiobarbituric acid - hydrochloric
acid reagent was added. The samples were kept in boiling water bath
for 15 min. The reaction mixture was cooled and centrifuged. The
supernatant was taken, and the optical density of the pink color formed
was read at 535 nm. The optical density of the pink color formed was
directly proportional to the concentration of MDA in the given sample.
The final concentration was expressed in pmol/l.

Non-surgical therapy

Non-surgical therapy was performed for the patients in Group 1 and
Group 2. A pre-procedural rinse of 0.2% chlorhexidine was advised.
Scaling and root planning (SRP) was performed in one session of
approximately 2 hours. If SRP could not be completed in one visit, the
subjects returned within 48hours to complete the treatment. Following
therapy, patients were instructed on proper oral hygiene measures
including 0.2% chlorhexidine mouth rinse for 2 weeks, appropriate
brushing technique, interdental aids, and tongue brushing. The patients
were recalled every 2 weeks for follow-up during the 3 months study
period.

Statistical analyses

SPSS (version 11.5, SPSS Inc,, India) Statistical Package for the Social
Sciences were used for analysis of the data. Mean and standard
deviations for age, clinical and biochemical parameters of the subjects
in the four groups (Group 1, 2, 3, and 4) were analyzed. The difference
among the four groups for all the variables except HbA1lc, PPD, and CAL
was done using the ANOVA. If the difference was statistically significant
further post hoc analysis was performed using Bonferroni test for
multiple comparison. HbAlc, PPD, and CAL values were analyzed
between two groups using student unpaired t-test. The difference in the
variables before and after treatment was assessed using student paired
t-test. p<0.05 was considered significant.

RESULTS

The age range of the study participants ranged from 35 years to
71 years.

The distribution of age and gender was not statistically significant
suggesting the groups were well matched.

The clinical parameters of the four groups are summarized in Table 1.
Group 1 had a significantly higher plaque score than Group 3 and 4
(p=0.002). The difference between Group land 2 was not statistically
significant. Group 3 had higher plaque score than Group 4 (p=0.012).
There was a statistically significant decrease in the PI score after non-
surgical therapy in both the groups (p=0.00).

Groups 1 and 2 had significant higher GI score than Groups 3 and 4
(p=0.00). The difference between Groups 1 and 2 was not statistically
different (p=0.419). Group 3 had a statistically significant score than
Group 4 (p=0.018).

Table 1: An overview of clinical parameters at baseline and 3 months

Group Age (years) PI GI PPD (mm) CAL (mm)

Baseline 3 months Baseline 3 months Baseline 3 months Baseline 3 months
1 51.13+6.75 1.58+0.24 0.77+0.12 1.80+0.26 1.00£0.15 6.41+0.75 4.93+0.94 7.30£0.85 5.83+0.86
2 48.27+10.67 1.53+0.43 0.76+£0.17 1.64+0.28 0.99+0.19 5.79+0.87 4.02+0.47 6.21+£1.01 4.49+0.57
3 56.8+8.71 1.10+0.26 - 1.14+0.26 - - - - -
4 48.7+5.53 0.66+£0.09 - 0.80+0.08 - - - - -

PI: Plaque index, GI: Gingival index, PPD: Probing pocket depth, CAL: Clinical attachment loss
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Table 2: An overview of biochemical parameters at baseline and 3 months

LDL (mg/dl)

TTG (mg/dl) HDL (mg/dl)

TC (mg/dl)

HbA1c (%)

FBS (mg/dl)

Group

3 months

Baseline

3 months
41.73+8.15
44.2+3.76

Baseline

128.33+48.14 41.66+6.41

3 months
141.66+5.6

3 months Baseline

Baseline

3 months
6.76+0.88

Baseline

3 months

Baseline

102.73+26.75
111.53+26.63

97.26£26.19

153.46+48.94
124.2+33.28
154.9+82.9

177.46+28.98

192+21.99

120.46+16.59  7.28+1.30 176.86+28.63
180.2+35.11

90.66+4.98

127.6+24.01
90.4+7.84

116.86+25.79
120.1+23.35
102.9+41.58

40.26+5.09
44.2+6.33

193.2+31.53

7.91+0.95

144.2+38.2
92.6+8.42

37.1+£3.07

166.1+41.65

FBS: Fasting blood sugar, TC: Total cholesterol, TTG: Total triglyceride, HDL: High-density lipoprotein, LDL: Low-density lipoprotein, mg/dl: Milligram per deciliters. HbAlc: Glycated hemoglobin

186.4+37.77
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There was a statistically significant decline in the GI score after non-
surgical therapy in both the groups (p=0.00). The PPD and CAL were
recorded in Groups 1 and 2. PPD and CAL were significantly higher
in Group 1 compared to Group 2 (p=0.00). There was a statistically
significant decrease in PPD and CAL in Group 1 at 3 months (p=0.001
and 0.00, respectively). There was a statistically significant decrease in
PPD and CAL in Group 2 at 3 months (p=0.000). The reduction of CAL
was significantly higher in Group 1 than Group 2 (p=0.042).

The biochemical parameters of the four groups are summarized in Table 2.

Group 1 had a significantly higher FBS than Group 2 and Group 3
(p=0.000, 0.002, respectively). The difference between Group 1 and
Group 3 was not statistically significant (p=0.442). Group 3 had a
statistically higher FBS than Groups 2 and 4 (p=0.000). The difference
between Groups 2 and 4 was nonsignificant (p=1.000). There was a
statistically significant reduction in FBS value in Group 1 (p=0.034)
whereas in Group 2 the difference was nonsignificant (0.901). Group 1
showed a significantly higher reduction in FBS than Group 2 (p=0.042).

The difference in the HbA1lc values between Group 1 and Group 3 was
nonsignificant (p=0.208). There was a statistically significant reduction
in the HbA1c value in Group 1 at 3 months (p=0.008).

There was no statistically significant difference in the total cholesterol
value among the four groups (p=0.64). The mean total triglyceride value
of Groups 1, 2, 3, and 4 not statistically significant (p=0.218). There
was a decrease in the TTG value in Group 1 which was not statistically
significant (p=0.927). There was an increase in the TTG value in Group 2
which was also not statistically significant (p=0.053).

The difference in HDL value among the four groups was statistically
significant (p=0.042). Further, post hoc analysis showed that Group 3
had a statistically higher HDL than Group 4 (p=0.035). The difference
among the other groups was nonsignificant. There was a slight increase
in the HDL value in both the groups at 3 months which were not
statistically significant. The difference in LDL value among the four
groups was nonsignificant (p=0.163).

The NO and MDA levels at baseline and 3 months are summarized in
Table 3. The NO value in Group 1 was significantly higher than Groups
2,3, and 4 (p=0.000). Group 2 had a significantly higher NO value than
Groups 3 and 4 (p=0.006, 0.000, respectively). The difference between
Groups 3 and 4 was nonsignificant (p=1.000). There was a statistically
significant reduction in NO in both the groups (p=0.003, 0.001).

Group 1 had a significantly higher MDA value than Group 4 (p=0.035)
whereas the difference between Group 1, Group 2, and Group 3
was nonsignificant (p=1.000, 0.360, respectively). Group 2 had a
significantly higher MDA value than Group 4 (p=0.032). The difference
between Group 2 and 3, 3 and 4 was nonsignificant (p=0.336, 1.000).

The correlation between clinical and biochemical parameters was done
using Karl Pearson’s correlation test (Table 4).

NO was positively correlated with PPD and CAL at baseline which
was statistically significant (r=0.709, p=0.003 and r=0.846, p=0.000,
respectively). At 3 months NO was positively correlated with PPD and
CAL (r=0.436, p=0.104 and r=0.542, p=0.037). The correlation was
statistically significant only between NO and CAL.

In Group 2, NO was positively correlated with PPD and CAL at baseline
and at 3 months (r=0.714, p=0.003,r=0.638, p=0.010, r=0.449, p=0.093,
r=0.403, p=0.136, respectively). The correlation was statistically
significant between NO and PPD, CAL at baseline.

DISCUSSION

Diabetes mellitus (DM) which is one of the public health issues
is a metabolic disorder characterized by the presence of chronic
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hyperglycemia accompanied by an impairment of carbohydrate, lipid,
and protein metabolism that can lead to premature death [13].

In a previous study [9], it was demonstrated that serum NO and LPO are
elevated in diabetes mellitus whereas in another study [14] an inverse
relationship between NO and MDA was found. These ROS are associated
with the microvascular complications of diabetes. It is also known that
severe periodontal disease can lead to endothelial dysfunction which is
an early event in atherogenesis [15-19]. In this study, the compounding
effect of coexisting diabetes and periodontitis on the levels of oxidative
stress markers was assessed.

The clinical parameters PI, GI, PPD, and clinical attachment loss were
assessed and the result was in accordance with earlier studies [18].
There was a significantly higher PPD and CAL in Group 1 when
compared to Group 2. Type 2 diabetes may be considered best as a
modifier of host-parasite interactions in the periodontium.[19,20]
This modification may encourage the virulent expression of pathogens
in the subgingival ecology in a direct fashion and/or an alteration of
the host’s inflammatory/immune response to these microorganisms.
The net result is increased severity of periodontitis in subjects with
diabetes.

Contrary to many other studies [21-23], there was no statistically
significant difference in the FBS and HbA1c value among Group 1 and 3.
This can be attributed to the presence of predominantly controlled
diabetic patients in this study. In this study, though the duration of
diabetes was more in Group 3 than Group 1, the absence of periodontitis
is Group 3 might be attributed to the good oral hygiene and decreased
PI, GI values in this group. This is in agreement with the study by
Tervonen and Oliver [24] who reported that duration of diabetes did
not have a significant effect on the severity of periodontitis.

In Group 1, the total triglyceride value was higher than normal
whereas the other lipid parameters values were in the normal
limit [25]. In Group 2, except LDL other lipid parameters were within
the normal range [26]. In periodontitis, changes in lipid profile are
thought to be mediated by cytokines, which may be produced at the
inflamed periodontal tissues in high quantities [27-29]. In diabetes,
hyperglycemia occurs due to the inability of tissues to utilize the
glucose. The mobilization of the fatty acid from adipose tissue occurs
for energy purpose, and extra fatty acid will be stored in liver, which is
converted into triglycerides [30]. There was no statistically significant
difference in the lipid profile among Groups 1,2, 3, and 4.

In the present study, whole unstimulated saliva was collected
as a sample. It represents the oral condition and also has some

Table 3: An overview of NO and MDA at baseline and 3 months

Group NO MDA

Baseline 3 months Baseline 3 months
1 9.08+2.33 7.28+0.86 2.17+0.52 1.19+0.50
2 4.15+1.68 3.24+1.23 2.19+1.62 1.39+1
3 1.76+1.02 - 1.33+1.12 -
4 0.84+0.24 - 0.91+0.21 -

NO: Nitric oxide, MDA: Malondialdehyde
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elements of gingival crevicular fluid (GCF) and tissue metabolites
that may be helpful in the tissue degradation. In addition, stimulated
salivary flow has been proved to increase saliva volume and disrupt
the concentration [31-33]. There are evidences that saliva has
considerable antioxidant capacity, and oxidative stress may happen
as a consequence of LPO, and impaired capacity of saliva antioxidant
power. Saliva collection is simpler, easier and non-invasive and can
be a good alternative for blood identification and prognosis of many
diseases.

NO is a central mediator of host response and is an important agent in
the pathogenesis of host destruction. NO synthesis and iNOS activity
are stated to be increased in periodontal tissues. Activity of NO system
in diabetes is controversial, with few studies demonstrating higher
level [34,35], alow level [36,37], or no change [38-40].

In the present study, elevated NO levels were found in Group 1 and
Group 2 when compared to the Group 3 and Group 4. This result is in
agreement with various other studies [5,7,41]. In periodontitis, the
elevated NO is due to the increased expression of iNOS by the PMNs,
macrophages, and endothelial cells. The higher NO production is a
mirror image of an immune-activated state wherein iNOS have been
upregulated by inflammatory cytokines and other mediators. The
level of NO was more in Group 1 when compared to Group 2. This is
in agreement to the study by Pan et al. [5] in which the authors found
no higher iNOS positivity and iNOS expressing cells in tissue biopsy
specimens between patients with diabetes and chronic periodontitis
and nondiabetics with periodontitis.

MDA is the major and commonly studied product of polyunsaturated
fatty acid peroxidation that is shown to rise following oxidative stress.
An increased LPO level following periodontitis has been noted in many
studies [6,8,42]. In addition to oxygen-derived free radicals, glycated
collagen has also been shown to raise the oxidative breakdown of lipids
compared to normal collagen which causes increased MDA in serum
and tissues of diabetic subjects [24]. In the present study, we found a
significant rise in the level of LPO in Group 1 and Group 2 in comparison
with healthy controls (Group 4). This result is in agreement with other
studies [8,42,45]. In the study by Tsai et al. [8], increased concentration
of LPO was found in GCF and whole saliva. The mechanism of
superoxide anion production during the interaction of periodontal
pathogens or their products and neutrophils within periodontal
tissues or pocket may increase the GCF concentration. The increased
concentration in the whole saliva may be because of the elevated
percentage of GCF in saliva in periodontitis. The higher MDA level in
the saliva in periodontitis patients may also be due to increased leakage
of ROS to saliva from serum and GCF. LPO caused by oxygen radicals
from Fusobacterium-stimulated neutrophils has also been suggested as
a possible model for the emergence of periodontitis [46]. In diabetic
patients hypertriglyceridemia is associated with oxidation modification
of LDL, protein glycation, and auto-oxidation thus leading to the
elevated production of LPO. Hence, the elevated serum triglycerides in
the diabetic patients might have had a role in the increased production
of MDA in this study [47].

In our study, the MDA level of Groups 1, 2, and 3 was significantly higher
than Group 4. This is in agreement with the study by Wei et al. [47]
who found a significant difference in salivary MDA between chronic

Table 4: Correlation between clinical and biochemical parameters using Pearson’s correlation

Parameter Group A Group B

Baseline 3 months Baseline 3 months

r value p value r value p value r value p value r value p value
NO - PPD 0.709 0.003* 0.436 0.104 0.714 0.003* 0.449 0.093
NO - CAL 0.846 0.000* 0.542 0.037* 0.638 0.010* 0.403 0.136

*significant
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periodontitis and control group whereas a study by Sonoki et al. [48]
demonstrated an elevated LPO level in patients with diabetes and
periodontitis when compared with periodontitis. LPO was measured
by an alternative method which indicates an earlier step in LPO. The
lack of difference between Group 1 and 2 might be explained by the fact
that though MDA levels are increased by LPO during tissue destruction,
no correlation was found between the degree of inflammation and MDA
levels in many studies [30,49].

Non-surgical therapy was performed for patients in Group 1 and 2.
In our study, non-surgical therapy was performed over 2 days as no
significant difference in clinical and metabolic parameters were found
using full mouth disinfection in type II diabetic patients [50].

Three months following non-surgical therapy, there was a statistically
significant reduction in PI, GI, PPD, and CAL in both Groups 1 and 2.
This result is in agreement with various other studies [51,52]. This
result may be due to the fact that patients with well-controlled diabetes
mellitus might respond to non-surgical therapy similarly well as healthy
controls [48] and many of the patients in this study were controlled,
diabetic patients.

There was a statistically significant reduction in the FBS and HbAlc
values (7.28+1.30 to 6.76+0.88) in Group 1 following non-surgical
therapy. There was no significant difference in FBS value in Group
2. This is in agreement with a study by Grossi et al. [49] and Kiran
et al. [52] who concluded that elimination of periodontal infection and
improvement of periodontal inflammation significantly reduces the
level of HbA1c in the short term, hence, improving diabetes metabolic
control. Stewart et al. [51] reported a reduction in HbA1lc value from
9.5% to 7.6% 10 months following non-surgical therapy. A systematic
review in 2010 concluded that periodontal therapy for type II diabetic
patients is favorable and can reduce the HbAlc levels [53,54]. Two
of four poorly controlled diabetic patients in the group improved to
moderate control. The role of non-surgical therapy on the reduction in
HbA1lc level could not be determined as various other factors such as
patients’ diet, exercise, hypoglycemic drugs, and increased awareness
during the study period (Hawthorne effect) might also have had an
effect. Adequate knowledge of the individual person with diabetes
is considered to be a cornerstone to become competent in self-
management and, in turn, prevent further health complications [54].

Following non-surgical therapy, no significant difference was found in
the lipid profile in the two groups. In Group A, there was a reduction in
TTG but a slight increase in TC, HDL, and LDL which was not statistically
significant. In Group 2, there was a slight increase in TC, TTG, and HDL a
decrease in LDL though the results were not statistically significant. This
result is in agreement with other studies in which the authors reported no
significant difference in the lipid profile after non-surgical therapy [26,55].

Three months following non-surgical therapy there was a statistically
significant reduction in the levels of NO in both Groups 1 and 2. This
result is in agreement with the study by Gullu et al. [56] who reported
a reduction in the iNOS expression and number of inflammatory cells
2 months after non-surgical therapy. There was also an increase in the
enzyme arginase activity following scaling and root planing. Arginase
might originate from oral bacteria or host cells or both sources.
Arginase can downregulate NO production by decreasing intracellular
arginine concentrations. Hence, there exists an inverse relationship
between iNOS and arginase, i.e. arginase might prevent the sustained
overproduction of NO.

Although there was a reduction in the level of NO in both Groups 1 and 2,
the level did not reach baseline control value. In the study by Gullu
et al. [56], the authors reported that modified Widman flap surgery was
more effective in lowering the count of iNOS expressing cells compared
to SRP. Since all the patients in our study had moderate to severe
periodontitis, non-surgical therapy was not very effective in reducing
the level of NO.
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There was a statistically significant reduction to control level in the level
of MDA in both Groups 1 and 2. This result is in agreement with another
study by Tsai et al. [8] who reported a significant reduction in salivary
LPO concentration 1 month after non-surgical therapy. Wei et al. [47]
found a statistically significant reduction of MDA level to the control
level 4 months after non-surgical therapy. The significant decrease of
MDA after therapy suggests that the total antioxidant capacity in chronic
periodontitis appears to be restored to control level by successful non-
surgical therapy. Sonoki et al. [48] suggested that periodontal therapy
presumably might have an antioxidant effect equal to those of antioxidant
therapies, such as vitamin E administration in type 2 diabetic patients.

The limitations of this study are that the HbAlc value of patients in
Group 2 and Group 3 (at 3 months) was not assessed which would
have helped in predicting the effect of non-surgical therapy on glycemic
control. Confounding factors such as alcohol consumption, diet, stress,
and genetic factors could not be controlled. The abnormal lipid profile
of some of the patients might also have had a role in the elevated
LPO levels. In a recent study [57], it was reported that gingival tissue
biopsy was more appropriate for estimating oxidative stress as gingiva
is in close proximity to the periodontal tissues where the onset of
periodontal disease happens. In the current work, the effect of non-
surgical therapy was assessed after 3 months which might be too short
a duration to define the effect of therapy on these markers.

To the best of our knowledge, this is one among very few studies to
compare the salivary levels of NO and MDA in diabetic patients with
periodontitis. It was found that there was elevated oxidative stress
independent of the glycemic control in diabetic patients which
decreased after periodontal therapy. This stresses the importance of
periodontal health in diabetic patients.

Although there was a substantial reduction in NO and MDA levels in
both the groups following non-surgical therapy, the difference was not
statistically significant between the two groups. This can be attributed to
the fact that saliva sample represents a more localized oral environment
whereas diabetes is a generalized chronic inflammatory condition.
Hence, the elevated oxidative stress in the diabetes mellitus and
periodontitis group was more due to periodontitis than diabetes [5].

CONCLUSION

In this study, a free radical, NO and an end product of LPO, namely MDA
were assessed in diabetic and non-diabetic patients with periodontitis.
Furthermore, the effect of non-surgical therapy on the levels of these
markers was also assessed. It was found that the levels of these markers
were significantly higher in diabetic patients with periodontitis than
periodontitis and non-diabetic patients. Non-surgical therapy resulted
in a substantial reduction in the levels of these markers.

Diabetes mellitus and periodontitis have a compounding effect on the
oxidative stress. Periodontal therapy is essential for diabetic patients
as it can lower the levels of oxidative damage thereby it may prevent
the microvascular complications associated with diabetes. Also
combining non-surgical therapy with host modulation agents such as
sub-antimicrobial dose doxycycline may offer an additional benefit
in diabetic patients. Treatment with antioxidants and iNOS inhibitors
such as mercaptoethylguanidine along with hypoglycemic should be
the future of diabetic therapy.

Future research should focus on the establishment of the exact role
of NO and MDA in the pathogenesis of periodontal disease in diabetic
patients. Studies involving surgical therapy with a longer duration
of follow-up should be planned to evaluate the effect of periodontal
therapy on these markers.
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