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KEYWORDS ABSTRACT:

Chronic Aim: The aim was to evaluate the levels of 8-Hydroxy deoxyguanosine levels, as a marker of
Gingivitis, oxidative stress in Chronic Gingivitis and Chronic Periodontitis individuals during the course
Chronic of Phase-I periodontal therapy in comparison with Periodontally healthy Individuals.

Periodontitis, Materials And Method: All the individuals were divided into 3 groups each including 16
Periodontal subjects. Group 1 included healthy subjects and group 3 and 4 included subjects with chronic
disease gingivitis and chronic periodontitis respectively. Saliva samples were collected and the 8-
OHdG levels were assessed.
Results: The levels reduced to 1.59+0.50 in chronic periodontitis group one month after
scaling and root planing. A statistically non-significant value of 0.09 was recorded. The levels
in chronic gingivitis group were 1.20+0.89.
Conclusion: From the above study it can be concluded that 8-OHdG is an important biomarker
of oxidative stress and is increased in patients with chronic gingivitis and chronic periodontitis.

1. Introduction defence and periodontal pathogens leading to tissue

damage.!

Periodontal disease (PD) is a chronic inflammatory
disorder that affects 10-15% of the world population
and is considered the greatest cause of tooth loss,
causing damage to all the structures that support the
teeth: periodontal ligament, root cement, alveolar bone,
and gingival tissues'. Periodontal disease is the result
of complex interactions between mechanisms of host
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The disease progression depends on interaction between
the host and dental plaque. Host cells respond to dental
plaque laden with microbes by both cellular and
humoral defence mechanisms.® In response to plaque,
polymorphonuclear neutrophils produce increased
number of free radicals which can damage cell
membranes and associated biomolecules. Thus, in
periodontitis, polymorphonuclear neutrophils play a
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vital role in the initial host and inflammatory response
to the periodontal pathogens.® This interaction enhances
oxidative stress during periodontitis. Usually the
oxidative stress that includes DNA damage is the
derivative of the oxidised nucleosides that is excreted in
body fluids during DNA repair.? As oxidative stress
increases, neutrophils at the site increase and, is
associated with macrophages, which produce cytosines
such as tumour necrosis factor alpha (TNF-a),
interleukin-1 (IL-1), and prostaglandins.® During this
inflammatory process, fibroblasts are stimulated by
interleukin-1 and extracellular matrix
metalloproteinases (MMPs) are secreted, particularly
collagenase  produced by  polymorphonuclear
neutrophils. These matrix metalloproteinases (MMPs)
cause collagen degradation and TNF-a is responsible for
increased osteoclast activity, leading to bone
resorption.” In addition, Tlymphocytes secrete the
receptor activator of nuclear factor kB ligand (RANKL),
which, in turn, is involved in osteoclast activity,
resulting in bone loss. Polymorphonuclear lymphocytes
(PMNLSs) are believed to produce active reactive oxygen
species (ROS).3

8-OHdG is commonly used as a marker to evaluate
oxidative damage in chronic inflammatory diseases.® At
present, 8-OHdG is one of the most commonly used
markers for evaluating oxidative damage in the
periodontal tissue.* Further, in patients with
periodontitis, there is an increase in concentration of 8-
OHdG in the gingival blood and reduction in the level
of antioxidants (Konopka et al., 2007).°

2. Materials and Method

Individuals visiting the Out-Patient Department of Post
Graduate Clinic of Department of Periodontology,
Bharati Vidyapeeth (Deemed to be University) Dental
College and Hospital, Pune will be explained the need
and design of the study. 48 individuals who are willing
to participate will be included in the study and an
informed written consent would be obtained. A detailed
case history of all 48 individuals will be recorded. A
precise oral examination will be carried out with proper
illumination using mouth mirror and UNC-15 probe
calibrated in millimetres. A special proforma will be
designed so as to have a systematic and methodical
recording of all the observations of the study. A precise
oral examination will be carried out with proper
illumination using mouth mirror and UNC-15 probe
calibrated in millimetres. A special proforma will be
designed so as to have a systematic and methodical
recording of all the observations of the study.

STUDY DESIGN

INCLUSION CRITERIA:
1. Systemically healthy individuals.
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2. Individuals between age group of 20-50 years

16 Individuals with healthy periodontium

4. 16 Individuals with generalized chronic gingivitis
(presence of bleeding on gentle probing)

5. 16 Individuals with  generalized
periodontitis (probing depth of > 5mm).

Ll

chronic

EXCLUSION CRITERIA:

1. Individuals with history of smoking in the past 6
months

2. Individuals with history of use of vitamins or
antioxidant supplement.

3. Individuals with history of diabetes, rheumatoid
arthritis

4. Individuals with history of periodontal therapy in
past 6 months.

5. Pregnant and lactating mothers

6. Individuals with history of use of antibiotics,
steroids or non-steroidal anti-inflammatory agents
in past 6 months.

Study group Individuals participating in the study
will be divided into 3 groups:

Group 1: Periodontally healthy Individuals

Group 2: Generalised Chronic Gingivitis

Group 3: Generalised Chronic Periodontitis

Sampling technique:

This is a single centre prospective short-term study was
of 1 month’s duration and comprised of 16 patients with
clinically healthy periodontium (control group) and 16
patients with a history of chronic gingivitis and 16
patients with a history of chronic periodontitis who
received scaling and root planning. The same
experienced examiner recorded all clinical parameters to
ensure an unbiased evaluation measurement with a
UNC-15 (Hu-Friedy, Chicago, Illinois, USA) manual
probe. The patient reporting to the department was
explained the entire procedure of the study and a
detailed case history was recorded. The patients
bleeding on probing and pocket probing depth was
recorded using UNC -15 probe. The saliva sample of all
the patients were collected in Eppendorf tubes
immediately after scaling and root planning. For 8-
OHdG assessment, saliva samples were collected from
the subjects at the time of clinical examination (Group
1, Group 2 and Group 3). Patients were seated with head
slightly down and they were asked not to swallow or
move his/her tongue or lips during the collection period.
After clinical examination, paraffin wax-stimulated 2
mL of whole saliva was collected in a quiet room
between 9:00 — 10 AM, at least 8 hours after intake of
food, by expectorating into Eppendorf tubes from
control group at baseline and from the test group at
baseline. The saliva sample was again collected at 1
months after scaling and root planning that were
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performed by using ultrasonic scalers and area-specific
curettes. Saliva samples were immediately centrifuged
at 10,000 x g for 10 minutes to remove cell debris and
the supernatant (50 pL each) was stored at -80° C until
analysed. The supernatant was used to determine 8-
OHdG levels with a commercially available ELISA kit
(Highly Sensitive 8-OHdG Check). The 8-OHdG
ELISA kit is a competitive in vitro enzyme-linked
immunosorbent assay for quantitative measurement of
the oxidative DNA 8- OHdG. The determination range
of 8-OHdG levels was 0.125 to 200 ng/mL. Salivary
samples from different groups as well as different time
points were tested at the same time on the same plate
using the manufacturer’s instructions. The operator
performing the ELISA test was different from the
operator who collected the salivary samples in order to
eliminate bias.

STATISTICAL ANALYSIS:

The one-way ANOVA test was applied to test the
normality of data the data were normally distributed and
quantitative in nature, parametric tests were applied.
Differences in 8-OHdG levels, PPD, BOP and CAL
before and after initial periodontal treatment and
between test and control groups at baseline were done
by unpaired and paired t-test. A p value < 0.01 was
considered statistically significant. An SPSS version 21
software program analysed all the data.

3. Results

SALIVARY 8-OHDG LEVELS:

Mean salivary 8-OHdG levels at baseline was recorded
in healthy gingiva is 2.05+0.73 and the level in chronic
gingivitis group is 3.83+0.66. The levels were higher in
chronic periodontitis group which was recorded to be
5.72+0.56. (TABLE1)

On intergroup comparison of 8-OHdG levels pre and
post treatment the levels reduced to 1.20+0.89 and
1.59+0.50 in chronic gingivitis and chronic periodontitis
post phase 1 periodontal therapy. Statistically non-
significant value of 0.09 was recorded after treatment in
both the groups. (TABLE 2) (GRAPH 1).

On intragroup comparison of 8-OHdG levels the above
table shows intergroup comparison in the levels of 8-
OHdG pre-treatment and post-treatment. The levels of
8-OHdG in chronic gingivitis group after 1 month of
scaling was recorded as 1.20+0.89. The levels of 8-
OHdG in chronic periodontitis group was recorded as
1.59+0.50. A statistically non-significant value of 0.09

was obtained. The F-value recorded was 15.56. (TABLE
3)

BLEEDING ON PROBING-

Mean BOP in clinically patients with chronic gingivitis
was 10.43+- 0.94ng/ml and chronic periodontitis
patients (test group) was 90.66 + 4.92 at baseline. Thus,
at baseline mean BOP was significantly higher in the test
group (p <0.01). On intergroup comparison Mean BOP
in the chronic gingivitis group at 4 weeks after scaling
and root planing was 5.76 + 0.64 which was statistically
lower than at baseline (p <0.01) (TABLE 4). Mean BOP
in chronic periodontitis group at 4 weeks after scaling
and root planing was 5.90+1.65 which was statistically
lower than at baseline and showed significant difference
of 0.08 (TABLE 4). The F- value before treatment
recorded was 12.18 and post- treatment 13.91. The pre-
treatment values of bleeding on probing in chronic
gingivitis was 10.43 + 0.94 and the values significantly
reduced after 4 weeks of scaling with the values of 5.76+
0.64. A statistically significant difference was obtained
of p-value < 0.03 after treatment as compared to pre-
treatment value < 0.01. The pre-treatment values of
bleeding on probing in chronic periodontitis group at
baseline was 90.66+4.92 and the values reduced
significantly after 4 weeks of scaling, it was recorded to
be 5.90+0.95 with the p-value of 0.03 (TABLE 5)
(GRAPH 2). Statistically significant difference of 0.03
was obtained.

POCKET PROBING DEPTH-

On intergroup comparison Mean PPD in chronic
gingivitis (group 2) was 3.01 + 0.65 mm and in chronic
periodontitis patients (test group) was 5.26 + 0.91mm at
baseline. The difference between the two groups was
statistically significant, with greater PPD observed in
the test group (p < 0.01). Mean PPD in the chronic
gingivitis group following scaling and root planing at 4
weeks was 2.70 + 0.35 mm. Mean PPD in chronic
periodontitis was 1.95+ 0.95. Therefore, a significant
reduction in PPD was observed in the both group after
scaling and root planing as compared to baseline (p <
0.01). The p-value post-treatment was 0.27 which is
statistically non-significant (TABLE 6). On intragroup
comparison the pocket probing depth values before
treatment for chronic gingivitis group was 3.01+0.94
with statistically significant value of 0.01. The values
reduced to 1.65 +0.47. The pocket probing depth values
for chronic periodontitis before at baseline 5.26+0.91
and the values reduced to 1.95+0.95 which appears to be
statistically significant with the p value of <0.01
(TABLE 7) (GRAPH 3).

TABLE 1: Intergroup comparison at Baseline between the 3 Groups

80HD N Mean£SD F-Value p-Value
Group 1 16 2.05+0.73
Group 2 16 3.83+0.66 123.61 0.01*
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| Group 3 | 16 | 5.72+0.56 | |
p=<0.05 *significant difference

TABLE 2: Intergroup comparison in 8OHG Pretreatment and Post treatment groups

Post Treatment N Mean£SD F-Value p-Value
Group 2 16 1.20+0.89 15.56 0.09
Group 3 16 1.59+0.50

p=<0.05 *significant difference
Test applied Unpaired t test

TABLE 3: Intragroup comparison of 8-OHDG Pretreatment and Post treatment

Group 2 N Mean+SD p- value
Pre-Treatment 16 3.83+0.66 0.01*
Post Treatment 16 1.20+£0.89

Group 3

Pre-Treatment 16 5.72+0.56 0.01*
Post Treatment 16 1.59+0.50

p=<0.05 *significant difference

TABLE 4: Inter group comparison of BOP in Pre -treatment and Post- treatment groups
Pre-treatment N Mean+SD F-Value p-Value
Group 2 16 10.43+0.94 12.18
Group 3 16 90.66+4.92 0.01*
Post treatment
Group 2 16 5.76x0.64 13.91 0.08*
Group 3 16 5.90+1.65

p=<0.05 *significant difference

TABLE 5: Intragroup comparison of BOP Pre-treatment and Post-treatment:

Group 2 N Mean+SD p- value
Pre-Treatment 16 10.43+0.94 0.01*
Post Treatment 16 5.76+0.64

Group 3

Pre-Treatment 16 5.26+0.91 0.03*
Post Treatment 16 5.90+0.95

p=<0.05 *significant difference

TABLE 6: Inter group comparison of PPD in Pretreatment and Post treatment groups
Pre-treatment N Mean+SD F-Value p-Value
Group 2 16 3.01+0.65 2.89
Group 3 16 5.26+0.91 0.01*
Post treatment
Group 2 16 1.65+£0.47 2.70 0.27
Group 3 16 1.95+0.95

p=<0.05 *significant difference

TABLE 7: Intragroup comparison of PPD Pre- treatment and Post- treatment:

Group 2 N Mean+SD p- value
Pre-Treatment 16 3.01+0.65 0.01*
Post Treatment 16 1.65+0.47

Group 3

Pre-Treatment 16 5.26+0.91 0.01*
Post Treatment 16 1.95+0.95

p<0.05 *significant difference
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4. Discussion

In the present study salivary levels of 8-OHdG were
recorded in healthy patients, and chronic gingivitis and
chronic periodontitis.

Oxidative stress due to the formation of ROS, which is
stimulated by PMNL through oxygen-related
mechanisms, causes periodontal tissue damage.® The
increase in ROS formation, the reduction of antioxidant
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Group 2

4 ' l
0

Group 3

Post Treatment

enzyme levels, and the defects in DNA restoration
mechanism increase the risk for oxidative DNA damage.
Conditions that lead to an increase of oxidative stress
cause early oxidative damage on DNA molecules and
ROS has been shown to induce excessive DNA damage
in periodontal tissues.®

The salivary levels of 8-OHdG was evaluated in subjects
with chronic gingivitis and chronic periodontitis and the
levels were significantly higher in subjects with chronic
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periodontitis.® The parameters bleeding on probing and
pocket probing depth were also recorded in chronic
gingivitis and chronic periodontitis group. The levels
were higher in both the groups at baseline which reduced
after treatment. The levels in chronic periodontitis group
was still high after treatment which revealed that the
inflammation was higher as compared to control group.
These results are in accordance with the study done by
Takane et al in 2005.%° Also, the 8- OHdG levels were
significantly higher in the whole saliva of subjects with
periodontitis than in subjects with healthy periodontium.
Another study conducted by Takane et al in 2005 it was
evaluated for the first time 8- OHdG levels in whole
saliva of patients with periodontitis and assessed
changes after initial periodontal treatment.*° This study
indicated that 8-OHdG levels in saliva appear to reflect
the status of periodontal health. The patients in the
chronic periodontitis group are individuals with
generalized destruction. Higher BOP levels in the
chronic periodontitis group after treatment show that
inflammation in the pocket after treatment is still higher
than the control group.

Rai et al. evaluated that decreased salivary level of 8-
OHdG after 3 weeks after SRP. 8- OHdG levels were
significantly higher in patients with periodontitis
compared to gingivitis and measurement of 8-OHdG
was in identifying periodontal disease which is similar
to the post treatment values of our present study.*
Saliva is easy to collect and a useful biomarker, but its
flow rate, amount, and contents may change because of
many factors. For example, stimulating saliva flow has
been demonstrated to increase saliva volume and disrupt
the concentration. In a study it was reported that in
chronic periodontitis patient the levels of 8-OHdG,
porphyromonas gingivalis and Tannerella forsythia in
saliva were higher than in healthy individual.'> A
statistical correlation between the 8-OHdG and P.
gingivalis levels in saliva has been reported.’* The
salivary levels of 8-OHdG were reported to be
significantly  higher in patients positive for
Streptococcus anginosus than in patients negative for the
bacterium and a significant decrease in S. anginosus and
8-OHdG levels were observed after initial periodontal
treatment.*®

This study is in accordance with Takane et al where
there was significant reduction in pocket probing depth
after 2 and 4 weeks of initial periodontal therapy.®
From the overall results it can be seen that salivary levels
of 8-OHdG can be used as a biomarker to assess the
progression of periodontal disease. Periodontal therapy
decreases oxidative stress biomarkers, and the levels
may be similar to those found in periodontally healthy
individuals.***> An increasing number of studies report
a correlation between periodontal tissue initiation and
development and increased levels of ROS. Hence one of
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most used biomarkers to evaluate oxidative damage in
both local and systemic disorders is 8-OHdG.*6-18

5. Conclusion

The following conclusions can be drawn:

1) oxidative stress plays an important role in the
pathology of periodontitis;

2) 8-OHdG GCF levels can be a biomarker to detect
DNA damage caused by oxidative stress;

3) 8-OHdG is important and may reveal the severity of
periodontal disease and the effect of periodontal
therapy
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