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ABSTRACT

Periodontal disease is an inflammatory disorder in which tissue damage occurs through the complex

interactions between periodontal pathogens and components of the host defense mechanism and oxidative stress

is implicated in pathophysiology. Forty subject samples, as healthy control (n=16), periodontitis (n=11) and

gingivitis (n=13) were recruited for the study to determine the association between levels of a marker of

oxidative stress, 8-hydroxydeoxyguanosine (8-OHdG), in saliva and presence of periodontitis. Salivary levels

of  8-OHdG  in  those with were significantly higher in subject of periodontitis as compared to gingivitis

(5.82 + 0.18 ng/ml and 4.84 + 0.16 ng/ml). Thus, measurement of 8-OHdG may prove to be useful in

identifying periodontal disease.

Key words: Gingivitis, periodontitis, 8-hydroxydeoxyguanosine

Introduction

The human inflammatory periodontal diseases are

amongst the most common chronic diseases to affect

adults. Antioxidants are present in all body fluids and

tissues and protecting against endogenously formed

free radicals. Antioxidant (AOX) enzymes such as

superoxide dimutase and glutathione peroxidase

provide protection within cells whilst low molecular

weight scavenging antioxidants and AOX vitamins

are present in extra cellular fluid. In addition, dietary

derived components such as uric acid non protein

thiols and glutathione also act as antioxidants[1].

Total antioxidant activity has been reported to be

reduced in saliva of patients with periodontitis

relative to that in non-periodontitis subjects[2].

Diagnosis of periodontal disease has been primarily

based upon clinical and radiographic measures of

periodontal tissue destruction. These parameters

provide a measure of past destruction and are of

limited use in diagnosis[3]. Oxidative stress has been

reported to be enhanced during periodontitis[4,5].

Oxidative stress can result in DNA damage including

oxidation 8-OHdG(8-hydroxy deoxyguanosine) is an

markers. Oxidized nucleoside excreted in body fluids

with DNA repair. 8-OHdG is a marker of oxidative

stress in chronic inflammatory disease. Also, few

studies indicate that 8-OHdG in body fluids can act

as a biomarker of oxidative stress[6,8]. 

Hence, the present study was planned to

determine the relationship between 8-OHdG levels in

saliva in cases of gingivitis and periodontitis.

Materials and methods

The patients of periodontitis (11), gingivitis (13)

and healthy periodontium (16), without any systemic

disease, aged 23-56 years were selected. The clinical

examination, invalued measurement of both probing

depths and bleeding on probing, performed by two 
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Table 1: Levels of 8-OHdG in saliva, probing depth and bleeding in probing in gingivitis, periodontitis and healthy periodontium.

M ean + SD

Parameters -----------------------------------------------------------------------------------------------------------------------

Gingivitis Periodontitis Healthy periodontium

8-OHdG (in ng/ml) 4.84 + 0.16 5.82 + 0.18 1.68 + 0.20a *,a *

Probing depth (in mm) 3.82 + 0.12 4.82 + 0.12 1.92 + 0.14a *,a *

Bleeding on probing (in %) 44.2 + 0.5 64.2 + 0.5 25.2 + 0.4a *,a *

*p < 0.05, as compared to healthy control.

p < 0.05, as com pared to periodontitis without sm oking.a

experienced examiners who measured the same

clinical parameters throughout the study. Teeth were

defined as being of hopeless prognosis based on the

criteria of Becker et al.[6]. 

During the examination, paraffin wax stimulated

whole saliva was collected, and samples were stored

at -20 C until analyzed. Saliva were centrifuged at0

8000g for 9 minutes, and levels of 8-OHdG in

supernatant were determined using a competitive

ELISA kit. The determination range was 0.125 to

225 ng/ml as previous study[7].

Differences in 8-OHDG levels between groups

at baseline were analyzed by the mann-whitney’s U-

test. Differences in 8-OHdG level in saliva samples,

probing depths and bleeding on probing were

analyzed using a student’s t-test. All statistical

analyses were performed using SPSS.

Results and discussion

The mean salivary 8-OHdG level in subjects

with a clinically healthy periodontium was 1.68 + 0.2

ng/ml  (p  <  0.05). In periodontitis and gingivits,

the  mean  8-OHdG levels were 5.82 + 0.18 ng/ml

(p < 0.05), 4.84 + 0.16 ng/ml (p < 0.05)

respectively. The mean probing depth and bleeding

on probing were 3.82 + 0.12 mm & 44. 2 + 0.5 %

& 3.94 + 0.14 mm &  54.3 + 0.6 % & 1.92 + 0.14

mm & 25.2 + 0.4 % in gingivitis and periodontitis.

Discussion

Stimulated saliva contains a lower concentration

of antioxidants but when flow rates are taken into

account, antioxidant capacity is higher than in

unstimulated saliva. Stimulated saliva has been used

in the analysis of anti-oxidant[8]. PMN has been

observed to be in greater concentration at sites of

2gingival inflammation[9]. They postulated that O -

produced by PMN as part of the host immune

response could cause host tissue oxidative damage if

it were not matched by an increase in antioxidant

concentration[9]. Number of studies have evaluated

the use of various host derived factors in saliva for

diagnosis of periodontal disease[10,12]. Patients with

periodontitis have been reported to have an increased

8-OHdG concentration compared with control, and

following periodontal treatment, these levels declined

and approached control values[7]. In the present

study, high level of 8-OHdG were observed in

periodontitis  patients as compared to gingivitis

(table 1). Our results are compared with those

reported in the literature[13]. Since, saliva can be

easily collected, measurement of salivary 8-OHdG

levels may prove to useful in identifying patients at

risk of tooth loss. Moreover, a salivary analysis for

periodontal diagnosis may prove a cost effective

method for screening large populations. Further

studies are required on large samples to determine

the relationship between salivary 8-OHdG levels and

periodontal disease.
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