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Abstract

Introduction: Periodontitis is a multifactorial and infective oral disease leading to the destruction of the
periodontium. Detecting periodontal disease with biomarkers will help in the diagnosis and assessment of
prognosis. Reactive oxygen species (ROS) are produced by polymorphonuclear neutrophils (PMNs), during
phagocytosis and digestion of periodontal pathogens. The reactive nature of ROS leads to oxidative stress
causing host tissue damage locally and systemically. 8-Hydroxy-2-deoxyguanosine (8-OHdG), an oxidative
stress biomarker, is implicated in inflammatory disease pathogenesis. The present study evaluated the 8-OHdG
concentrations in saliva and serum of healthy subjects and periodontitis patients.

Methods: In this cross-sectional study, a total of 50 patients, 25 in each group i.e., healthy subjects and
periodontitis patients were enrolled. Clinical and radiographic examinations were carried out to confirm the
diagnosis of periodontitis. Blood and saliva samples were collected and subjected to enzyme-linked
immunosorbent assay (ELISA) for evaluation of 8-OHdG. The obtained data were analysed and compared
statistically.

Result: Periodontal pocket depth (PPD) and clinical attachment loss (CAL) were significantly higher in
periodontitis patients (p<0.001). Serum and salivary 8-OHdG levels were significantly higher in periodontitis
patients (p<0.001).

Conclusion: Salivary and serum 8-OHdG can be used as potential biomarkers for the diagnosis and prognosis
of periodontal diseases.
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Introduction

Periodontitis is a chronic inflammatory disease that
affects the supporting tissues of the dental
elements, resulting in loss of periodontal
attachment and resorption of alveolar bone, which
if left untreated can lead to tooth loss.™
Polymorphonuclear neutrophils (PMNs) take part
in the first immune phase.” PMNs produce
antimicrobial factors called reactive oxygen
species (ROS) during the phagocytosis and
digestion of periodontal bacteria. ROS generation
occurs through various mechanisms like protein
disruption, lipid peroxidation, induction of
proinflammatory cytokines and DNA damage.?!
Once the function of ROS is completed,
antioxidants are produced to suppress their high
reactivity.!

Homeostasis is a complex process in all living
systems that controls and regulates system
functions in response to the outside environment
changes.P! In the homeostasis system, the reactive
oxygen species (ROS) regulate the balance
between health and illness in a living system.
During the correct equilibrium of oxidative stress,
ROS behave as the cellular messenger, stimulate
the production of molecules for the correct function
of the cells, and stimulate the immune system to
react against pathogens. When the infection
persists, the balance of homeostasis is broken, and
the levels of ROS increase, causing circulating
oxidative stress, further resulting in oxidative
damage and destruction of the host tissues locally
and systemically.[®

It was observed that in an oxidative stress
environment, different elements of the
periodontium such as collagen, elastin,
proteoglycans, and glycosaminoglycans
(hyaluronic acid) started to degrade.[

8-hydroxy-2-deoxyguanosine (8-OHdG), a
modified base product of DNA represents one of
the major products generated by the reaction of
hydrogen peroxide and has been used as a marker
of oxidative DNA damage.®! 8-OHdG, one of more
than 20 oxidative bases, was first reported by Kasai
and Nishimura (1984).°! 8-OHdG is a sensitive
parameter for DNA damage and the most studied
of base damage products.'” Studies demonstrated
that 8-OHdG in body fluids can act as a biomarker
of oxidative stress and is implicated in the
pathogenesis of malignancy, inflammatory and
autoimmune disorders.*!
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Saliva is emerging as a highly popular diagnostic
fluid due to its cost-effectiveness, bio-availability,
non-invasive accessibility, minimally technique-
sensitive collection standards and also due to the
relative stability of salivary analytes for storage.[*?

Serum high sensitivity levels have been strongly
associated with clinical periodontal parameters,
and particularly with bleeding on probing, a marker
of periodontal inflammation.*®!  Biomarker
determination in saliva and serum is becoming an
important part of laboratory diagnosis and the
prediction of periodontal diseases. There is dearth
of knowledge regarding the role of 8-OHdG in
periodontal diseases and its estimation through
saliva. With this background the present study
evaluated and compared the 8-OHdG
concentrations in saliva and serum in healthy
subjects and periodontitis patients.

Materials And Methods

Study Ethics

This cross-sectional, observational study was
conducted in the department of Periodontology,
School of Dental Sciences, Krishna Vishwa
Vidyapeeth (KVV), Karad, Maharashtra, India.

The approval from the Institutional Ethical
Committee of KWVV  (Protocol number-
KVV/IEC/02/2021) was obtained prior initiation of
the study.

Sample Size

Fifty patients reporting to the department of
Periodontology were enrolled for the study. The
sample size was calculated using the statistical
formula N= 2[Za+ZB)? / (u1-p2/ 8)?, where pl-p2/
o is defined as effect size (Es), Za = 1.6448, Zp=
0.8416 with level of significance 5% and power of
80%.

The selected patients were divided into two groups
each consisting of 25 patients as healthy subjects
(Group A) and Periodontitis patients (Group B).

Inclusion and exclusion criteria

Non-smoker patients in the age group of 30-55
years, willing to participate in the study were
included. A non-smoker was considered according
to Buduneli et al. as those who never smoked or
reported having quit smoking at least two years.[*
Patients with any systemic diseases like diabetes
mellites, cardiovascular diseases, pregnant and
lactating females, patients on medication affecting
the periodontal health or with history of periodontal
therapy within three months were excluded from
the study.
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Selection Criteria for healthy subjects

Subjects who maintained good oral hygiene with
plaque index (P1) and gingival Index (GI) score less
than one. Subjects with less than ten percent of the
sites with bleeding on probing (BOP), periodontal
probing depth (PPD) less than or equal to three
millimetres with absence of clinical attachment loss
(CAL) were considered.

Selection Criteria for periodontitis patients

Staging and grading of periodontitis patients was
arrived, based on the clinical and radiographic
evaluation, according to Tonetti MS et al. 2018, and
stage Il grade B patients were recruited for the
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study.™ Stage Il included moderate periodontitis
with interdental CAL of three to four millimetres
and maximum probing pocket depth of less than or
equal to five millimetres and radiographic
horizontal bone loss of 15 to 33% at the coronal
third. Grade B comprised of direct evidence of
progression less than or equal to two millimetres
over five years. Indirect evidence of disease
progression (% bone loss/age) of up to one percent
and destruction that commensurate with the biofilm
deposits. The flow chart describes the distribution
of the sample size in Figure 1.

Figure 1: Flow diagram of the selection of study subjects.
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Figure 2: Hydroxylation of 8-OxoG by the addition of an OH group at the eighth position leads to 8-
OHdG formation
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Data Collection

Patient information sheet was provided and an
informed consent was obtained from all the patient
prior enrolling into the study. A thorough case
history was documented in a specifically designed
case proforma as per the inclusion criteria of the
study.

Evaluation of the Periodontal Status

All study participants were evaluated clinically at
their  first visit in the Departments of
Periodontology. Clinical parameters recorded were
Pl, GI, periodontal disease index (PDI), PPD and
CAL using a Williams periodontal probe at six sites
(mesio-buccal, mid-buccal, disto-buccal, mesio-
lingual, mid-lingual, and disto-lingual) of all teeth
present, except third molars.

Sample Collection
Saliva and blood samples were collected from each
patient.

Collection of saliva

Unstimulated two millilitres (ml) of whole saliva
sample was collected in morning 10 am to 11 am,
two hours after the last meal to standardize the
collection according to the circadian rhythm. Prior
collection of saliva samples, the subjects were
asked to rinse thoroughly using distilled water. The
subjects were asked to look downwards and saliva
was collected by modified drain method. The
desired volume (two millilitres) of saliva was
pipetted out in a test tube. Saliva samples were
centrifuged at 4000 rotations per minute (rpm) for
ten minutes to remove the cell debris and half
millilitres of the supernatant was stored in one and
half millilitres plastic vial at -80°C, having a
tracking number until analysis.

Collection of Blood

Under aseptic conditions, two millilitres of blood
were collected from the antecubital fossa by
venepuncture method using a 20-guage needle in
plain vacutainer. The blood sample were allowed to
clot at room temperature for one hour, serum was
extracted from blood by centrifuging at 3000rpm
for five minutes. The 0.5 ml of extracted serum was
immediately transferred to a plastic vial and stored
at -80°C having a tracking number till the time of
assay.

Section A-Research Paper

Estimation of salivary and serum 8-OHdG levels
Levels of serum and salivary 8-OHdG levels were
determined using commercially available kit (8-
OHdG ELISA kit, KTE60839, Abbkine Inc,
Wuhan, China). The assay was carried out
according to manufacturer’s instruction and
directions by using Elisa reader (LisaQuant TS,
Tulip diagnostics Pvt. Ltd. Goa, India).

Statistical Analysis

The salivary and serum levels of 8-OHdG were
calculated using quadratic regression equation. The
data thus obtained was compiled and arranged in
Microsoft Excel sheet (version 2019). All analysis
were performed using SPSS (Statistical Package
for the Social Sciences) software version 26. Mean
PDI, PPD, CAL, saliva and serum 8-OHdg was
obtained by using one-way ANOVA test. Pairwise
comparison was done using Turkey’s post hoc t-
test.

Result

The current study was conducted to examine the
serum and salivary levels of 8-OHdG in healthy
subjects (Group A), periodontitis patients (Group
B). The patients included in the study were
subjected to clinical evaluation, and blood and
saliva samples were collected and subjected to
analysis for 8-OHdG levels.

Among the 50 patients, males were 25 (50%) and
females were 25 (50%). Patients within the age
range of 30-65 years were included in the study. In
Group A the mean age was 30.8+4.42 years. In
Group B the mean age was 43.92+11.66 years. The
gender and age distribution is presented in Table 1.
Comparison of periodontal parameters i.e., PDI,
PPD and CAL shown in Table 2 were highly
significant (p<0.001) between Group A and Group
B.

On pairwise comparison of PDI scores, PPD and
CAL, the mean difference between Group A and B
were highly significant presented in Table 3.

Mean serum and salivary 8-OHdG levels were
highly significant with both the groups (Table 4).
The mean difference of serum 8-OHdG between
Group A and B were highly significant (Table 5).

Table 1: Comparison of gender and age distribution

Groups Male N (%) Female N (%) Mean age
Group A (Periodontal healthy) (n=25) 14 (56%) 11 (44%) 30.8+4.42 years
Group B (Stage Il Grade B periodontitis) (n=25) 11 (44%) 14 (56%) 43.92+11.66 years
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Table 2: Comparison of PDI score, PPD and CAL

PDI Mean SD One-way Anova F test | p-value, Significance
Group A (Periodontal healthy) 0.0 0.0 F =408.64 p<0.001**
Group B (Stage 1l Grade B periodontitis) 5.44 0.91
PPD Mean SD One-way Anova F test | p-value, Significance
Group A (Periodontal healthy) 1.0 0.0 F =395.79 p<0.001**
Group B (Stage Il Grade B periodontitis) 6.08 0.95
CAL Mean SD One-way Anova F test | p-value, Significance
Group A (Periodontal healthy) 1.0 0.0 F =779.05 p<0.001**
Group B (Stage Il Grade B periodontitis) 8.72 1.06

**p<0.001 — highly significant

Table 3: Comparison of mean PDI score, PPD and CAL between healthy subjects (Group A), periodontitis
patients (Group B)
Tukey’s post hoc test for pairwise comparison
Group Parameter Mean Difference

p-value, Significance

Group A (Periodontal healthy) vs PDI Score 5.44 p<0.001**
Group B PPD 5.08 p<0.001**
(Stage Il Grade periodontitis) CAL 7.72 p<0.001**

**p<0.001 — highly significant

Table 4: Comparison of serum and salivary 8-OHdG levels

Serum 8-OHdAG Mean SD One-way Anova F test | p-value, Significance
Group A (Periodontal healthy) 0.2949 | 0.596 F =16.038 p<0.001**
Group B (Stage Il Grade B periodontitis) 0.3456 | 0.138
Salivary 8-OHdG Mean SD One-way Anova F test | p-value, Significance
Group A (Periodontal healthy) 1.6715 0.37 F =3.507 p<0.001**

Group B (Stage 1l Grade B periodontitis) 1.9375 | 0.418
**p<0.001 — highly significant

Table 5: Comparison of serum and salivary 8-OHdG between healthy subjects (Group A), periodontitis
patients (Group B)
Tukey’s post hoc test for pairwise comparison
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Group Sample

Group A Serum

(Periodontal healthy) vs Saliva
Group B

(Stage Il Grade B periodontitis)

Mean Difference | p-value, Significance
0.0507 p<0.001**
0.0266 p<0.001**

**p<0.001 — highly significant

Discussion

Living organisms have progressed various defence
mechanisms in order to provide a balance between
the formation and elimination of ROS in enduring
oxygen-rich cellular environments. The imbalance
between the systemic production of ROS and the
ability of cells to detoxify the ROS or to restore the
impairment is termed as “oxidative stress”.[®!
Periodontitis results due to the destruction of
supporting structures of the teeth in response to a
variety of agents both of host and bacterial origin.
The progression of periodontitis depends on the
interaction between the host and the dental
plague.' 8-OHdG is formed when a hydroxyl
group gets added to the eighth position of 8-
hydroxyguanine (8-OxoG) on oxidation (Figure
2).[81 During periodontal inflammation, high level
of saliva 8-OHdG and low level of saliva

Eur. Chem. Bull. 2023, 12(Special Issue 5), 6501 — 6507

antioxidant, creates increased oxygen radical
activity. A correlation was reported between 8-
OHdG and periodontopathogenic bacteria and the
determination of 8-OHdG level in saliva is a useful
biomarker to evaluate the effectiveness of
periodontal state and periodontal treatment.[*”]
Numerous DNA damage products are produced
during oxidative damage by DNA base
modifications, covalent crosslinks or single or
double-stranded breaks. Among DNA nucleobases,
guanine has the lowest oxidation potential and is
the most prone to oxidative damage.* 8-OHdG
being water soluble is secreted out of the cell into
the extracellular space after being removed from
the DNA helix. Therefore, monitoring extracellular
8-OHdG will provide insight into oxidative DNA
damage.?
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In our study the gender predilection was 50% with
age range from 30 to 43 years, which is similar to
the study by Villa-Correa et al., 2015, who noted
no statistical differences in age and gender.?%

In our study, the mean PPD and CAL was
significantly higher in patients with periodontitis as
compared to healthy subjects. Our results were
similar to the study conducted by U. Sezer et al in
2012, who proved that both PPD and CAL were
highest in chronic periodontitis patients followed
by chronic gingivitis patients and healthy
subjects.??

Fenotglu et al in 2015 conducted a study to
determine the serum levels of malondialdehyde
(MDA) and 8-hydroxydeoxyguanosine (8-OHdG)
in chronic periodontitis (CP) and hyperlipidaemia
patients. The authors concluded that increased
levels of MDA and 8-OHdG in hyperlipidaemia
patients may be a result of a harmful oxidative
status in association with hyperlipidaemia and
periodontitis.l?®l Our study showed similar results
implying that the serum 8-OHdG levels were
significantly higher in patients with periodontitis as
compared to healthy subjects.

In our study, salivary 8-OHdG levels were
significantly higher in patients with periodontitis
compared to healthy subjects. The results were in
accordance to a study conducted by S. Merve
Altingoz et al in 2021, investigating the association
between 8-OHdG, glycation and inflammation
markers and periodontal clinical parameters in
periodontitis and periodontally healthy patients
with type 2 diabetes and corresponding
systemically healthy controls. Salivary 8-OHdAG
levels were significantly higher in periodontitis
compared to periodontally healthy patients,
regardless of systemic status.™*]

Kurgan et al 2015 conducted a similar study and
proved that salivary and serum levels of 8-OHdG
levels significantly higher in the chronic
periodontitis group in comparison with the control
group. Serum levels of 8-OHdG were lower than
the salivary levels; increased dilution of the
molecule in blood and low sensitivity of the ELISA
may be accountable for lower concentration of 8-
OHdG levels in serum. Salivary 8-OHdG may be
associated with local impact of periodontal
disease.?4!

Serum and salivary 8-OHdG levels were elevated
in periodontitis patients, denoting that the levels of
both serum and salivary 8-OHdG can be used as a
diagnostic and prognostic biomarker for locally
induced oxidative stress in periodontitis patients.
Dental chairside diagnostic kit assessing the

Eur. Chem. Bull. 2023, 12(Special Issue 5), 6501 — 6507
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salivary 8-OHdG levels, should be created for
diagnosis of periodontitis and assessment of
prognosis during treatment of periodontal diseases.
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