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Abstract

Many studies that have been conducted highlight the existence of a correlation
between markers of oxidative stress and various diseases, among which periodontitis. The
group of patients studied consisted of 85 patients with periodontitis and 49 healthy subjects
selected according to their oro-dental status. The evaluation of the salivary level of
oxidative stress was performed by assessing the salivary 8-hidroxy-2-deoxy guanosine (8-
OHdG) by an ELISA competitive method. The level of 8-OHdAG in healthy oro-dental
patients was between 1.85-1.20ng/mL; in patients with periodontitis the values before the
treatment were 7.50-3ng/mL, and 4.50-1.80ng/mL after the treatment.

The study demonstrates the existence of a correlation between the values of this
biomarker and the status of periodontal tissue, allowing us to appreciate, in conclusion, that
the level of 8-OHdG may be used for the diagnosis and treatment of the periodontal
disease.

Rezumat

In literatura de specialitate se evidentiaza faptul ci existi o corelatie intre
markerii de stres oxidativ si diferite afectiuni, printre care si boala parodontald. Lotul de
subiecti luati in studiu a fost constituit din 85 de pacienti cu parodontoza si 49 subiecti
sdnatosi selectati in functie de statusul clinic oro-dentar. Identificarea nivelului de stres
oxidativ salivar a fost realizat prin evaluarea 8-hidroxi-2-deoxi guanozinei (8-OHdG)
salivare folosind metoda ELISA competitivd. Valoarea 8-OHdG la subiectii sanatosi din
punct de vedere oro-dentar a fost cuprinsd intre 1.85-1.20 ng/mL; la pacientii cu
parodontitd, nivelul 8-OHdG inainte de tratament a fost intre 7.50-3 ng/mL, iar dupa
tratament intre 4.50-1.80 ng/mL.

Studiul demonstreaza existenta unei stranse corelatii intre valorile biomarkerului
si starea parodontiului, ceea ce ne permite sd apreciem in concluzie cd determinarea
biomarkerului 8-OHdG oferd posibilitatea utilizérii acestuia in diagnosticul §i evaluarea
tratamentului bolii parodontale.
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Introduction

Oxidative stress is defined as the result of an imbalance between
oxidant factors and protective antioxidant systems; it may occur due to an
excess of free radicals, or by the diminishing of the antioxidant systems. In
the presence of a minor oxidative system it may be adapted with the
stimulation of the antioxidant system and with the partial/complete
compensation of the oxidative overload. For the situations where the
oxidative stress is important, lesions occur at the level of the lipid, protein,
or DNA components that could eventually cause the death of the cells. The
complexity of modern life makes the sources of aggression of the human
body to be varied and complex; some are related to the type of food, alcohol
abuse, smoking, pollution, and UV radiation-each of these, or in association,
represent the source of oxidative stress through the production of free
radicals [3, 8, 10].

In recent years numerous studies that have been conducted highlight
the existence of a correlation between markers of oxidative stress and
various diseases, namely it is estimated that over 200 diseases
(atherosclerosis, cardiovascular diseases, cancer, degenerative brain
diseases, periodontitis), are due to oxidative stress [6].

Free radicals are defined as molecules or fragments of molecules
characterized by a great potential for chemical reactivity and containing one
or more odd electrons. The presence of the odd electron gives these
molecules a very high chemical reactivity; free radicals also react with the
majority of the molecules in the organism and at the end resulting other
free radicals. The most important free radicals are: free radicals of oxygen
and of nitrogen [10, 13].

Defined as a perfect host of oxidation reduction reactions, the human
body constantly creates free radicals in the physiological conditions,
situation that does not influence the health if the endogenous antioxidant
systems are working efficiently (superoxide-dismutase, catalase,
glutathatione-peroxidase, gluthatione-transpherase). The imbalance between
the antioxidant systems and the excess production of free radicals leads to
the oxidative stress installation [2, 6].

The harmful role of free radicals is immense-the cellular targets
mostly affected are cell membranes and DNA in which intimate destructive
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mechanisms are represented by the oxidation of lipids (especially internal
mitochondrial membrane lipids), oxidation of proteins with enzymatic
activity and DNA damage (Figure 1) by altering nitrogen bases and the
breakage of DNA chains [13].
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Figure 1.
DNA damage
(Friedberg E.C., 1995)

Reactive oxygen species can attack the DNA, especially at the
guanine, timine and deoxyribose level with consequence over the replication
process. One of the first modifications that the DNA suffers through the
radical attack is the transformation by oxidation of deoxyguanosine
(constituent of the DNA) and the formation of the 8-hidroxy-2-deoxy
guanosine (8-OHdG). The cells possess enzymes that could remove the
radicals of 8-OHdG, and so repairing the DNA (Figure 2). The continuous
attack of the reactive oxygen species cause the permanent modification of
the DNA with severe consequences on the physiology or even the death of
the target cells.
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Figure 2.

The formation of §-OHdG
(ROS=reactive oxygen species; RNS=reactive nitrogen species)

Periodontal disease is defined as an infection of the support
structures of the tooth and is caused by bacterial species present in the
subgingival space [1, 9, 14].

The invasion of periodontal tissue by bacterial species is provided by
the action of bacterial toxins and enzymes; all these bacterial products
induce inflammatory reactions in the presence of reactive oxygen species
(ROS) in the subgingival space and by the destruction of the nucleic acid
and ending with the occurrence of 8-OHdG [4, 5].

As provided in a World Health Organisation (WHO) study,
periodontal disease is identified at present between 5-20% of middle-aged
adults worldwide. Based on current trends set out by WHO [12], it is
estimated that by 2020 half the world's population with average age will be
affected by the periodontal disease. In these terms - "The Strategy for
prevention and control of chronic disease" recommends the implementation
of rapid diagnostic methods and a screening program for the early diagnosis
of periodontal disease. The use of saliva and other oral fluids (gingival
fluid) was recently introduced in modern medicine; the similarity with the
blood regarding many of its components, the non-invasive collection
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methods of saliva, made possible the replacement of blood with saliva as
biological product explored for the diagnosis of many diseases [7, 11, 15].

Our study on the quantitative determination of the salivary 8-OHdG
in the periodontal disease was performed for the first time in Romania,
framing in the modern medical research on the periodontal disease and is
aligned to the modern European studies on exploratory and scientific
fundamental research.

Materials and methods

The group of patients studied consisted of 85 patients non-smokers
and without a history of chronic diseases, selected according to oro-dental
clinical examination (degree of gum retraction, dental mobility, depth of
periodontal pockets, bleeding on palpation) and Community Periodontal
Index of Treatment Need (CPITN index) assessment which was
systematized as follows: chronic marginal deep periodontitis (n=39),
chronic marginal surface periodontitis (n=40), periodontitis dystrophy
(n=6).

In Table 1 there are presented the criteria used in the evaluation of
the studied patients.

Table I.
Clinical periodontal profile of patients
Number %
Men 52 61.17%
Women 33 38.83%
Mean+SD
Medium age 42.88+1.21
Visible plaque (%) 59.56%+6.6
Bleeding on probing (%) 42.12+4.6
Periodontal pockets (mm) 4.30=0.50
CPITN -index 3.32+0.76

For a proper interpretation of the results we used a control group
composed of 49 oro-dental healthy subjects. Informed consent was obtained
from the subjects for the saliva collection, and during the clinical
examination, the saliva was collected and stored at -80°C until analyzed.
Clinical examination was followed by the salivary 8-OHdG determination
(ELISA kit-competitive method, Cayman Chemical, USA). After this first
evaluation patients were subjected to conventional periodontal treatment:
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supra and subgingival scaling, subgingival curettage, local anti-
inflammatory treatment; 6 weeks later patients were reassessed clinically
and biochemically for the salivary 8-OHdG determination.

In periodontitis the neutrophils play an important role in the
inflammatory response to the periodontal pathogens; therefore we estimated
the inflammatory process by microscopic examination of the saliva and
depending on the leukocyte frequency in each microscopic field; it was
noted a qualitative leukocyte score marked with +, ++, + + +, + + + +.

Differences in salivary 8-OHdG levels were analyzed by Student’s t-
test; statistical significance was defined as p <0.05.

Results and discussion

The group of patients with chronic periodontitis that were
investigated before the treatment recorded 8-OHdG levels between 7.50-
3.00 ng/mL (Table II and Figure 3) and were correlated with CPITN index
as follows:

- patients with chronic marginal deep periodontitis (39) and

dystrophic (6) maximum CPITN score 3, had 8-OHdG values

ranging between 7.50-5.25 ng / mL; the microscopic examination
showed the leukocyte score noted with ++ +and ++ + +.

- patients with chronic marginal surface periodontitis and maximum

CPITN score 2, had 8-OHdG values between 5.00-3.00 ng/mL;

microscopic examination of saliva showed an inflammation score +

and + + (Table II and Figure 3).

Table II.
Concentration of 8-OHdG before the treatment

Concentration of 8-OHdG Nu-mber (.)f Patl?l}ts
with periodontitis
7.50 ng/mL 8
7.00 ng/Ml 10
6.40 ng/mL 12
5.50 ng/mL 9
5.25 ng/mL 6
5.00 ng/mL 9
4.40 ng/mL 8
3.90 ng/mL 7
3.50 ng/mL 6
3.00 ng/mL 10
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Figure 3.

Concentration of 8-OHdG before the treatment

8-OHdG values in the 49 oro-dental healthy subjects are presented in

Table III and Figure 4. The biomarker
1.20ng/mL.

values were between 1.85-

Table II1.
Concentration of 8-OHdG in the healthy subjects
Concentration of Number of healthy
8-OHdG subjects

1.85 ng/mL 11
1.70 ng/mL 10
1.65 ng/mL 10
1.50 ng/mL 7
1.40 ng/mL 4
1.50 ng/mL 4
1.20 ng/mL 3
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Figure 4.
Concentration of 8-OHdG in the healthy subjects

The patients were treated for 6 weeks and were biochemically
evaluated for the determination of salivary 8-OHdG; the obtained results are
shown in Table IV and Figure 5.

Table IV.
Concentration of 8-OHdG after the treatment

Concentration of 8-OHdG Nv:rlil:;lb;:r(i)ig(?;;?g;s
4.50 ng/mL 8
4.30 ng/mL 10
4.15 ng/mL 12

4. ng/mL 9
3.80 ng/mL 6

3 ng/mL 9
2.40 ng/mL 8
1.90 ng/mL 7
1.85 ng/mL 6
1.70 ng/mL 10
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Figure 5.
Concentration of 8-OHdG after the treatment

Patients with chronic marginal deep periodontitis (39) and dystrophic
periodontitis (6) after the treatment had 8-OHdG levels between 4.50-
3.80ng/mL; the microscopic examination shows a decrease of inflammatory
reaction which was noted with the salivary score + + + and + +; CPITN index
2. Patients with superficial chronic marginal periodontitis (40) showed after
the treatment 8-OHAG levels lower than 3.00 ng/mL; the microscopic
examination showed a decrease of inflammatory reaction which was noted
with the salivary score +; CPITN index 1.

In the present study we found representative the decreased level of
8-OHdG in saliva of periodontal patients after the treatment-statistical
processing of the data showed a statistical significant correlation between 8-
OHJG levels after and before the treatment (p=0.0045); also, we observed a
positive correlation between 8-OHdAG levels in saliva of periodontal patients
as compared with healthy subjects (p=0.0003). Our results are similar with
those reported in the literature [4, 7].

For 10 patients with the 1.70 ng/mL 8-OHdG level and microscopic
leukocyte score +, the oro-dental examination showed that they are
clinically cured; 6 patients with the 8-OHdG value of 1.85 ng/mL, presented
at the oro-dental exam only slight bleeding gums, which shows that the
biomarker level decreases before the disappearance of the clinical signs.
There is a very high sensitivity of the biomarker 8-OHdG, in the sense that
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it decreases and reaches normal levels before the disappearance of clinical
signs; this allows us to assume hypothetically the real and possible reverse
situation, that this biomarker may increase before the appearance of the
clinical signs of periodontal disease, and so, 8-OHdG can be used in the
early diagnosis of periodontitis.

Further studies will examine the oro-dental status in healthy subjects
simultaneously with the determination of the 8-OHdG levels, and so we
will continue to verify this hypothesis.

Conclusions

e The inflammatory reaction estimated in saliva samples of patients
with periodontitis demonstrates a direct proportionality relationship
between the inflammatory process shown by the leukocyte score and
the aggressiveness of periodontal disease expressed by the levels of
8-OHdG.

e There is a direct proportionality between the oro-dental status
evaluated by the CPITN index and the 8-OHdG level; CPITN index
decreased after the treatment in parallel with the decrease of the 8-
OHdG level.

e Qur study allows us to conclude that saliva is a biological product
that can be easily collected and may be used for the quantification of
8-OHdG as an oxidative stress biomarker in the diagnosis and
monitorisation of the treatment in periodontitis; moreover, salivary
8-OHdG analysis for periodontal diagnosis may prove a cost-
effective method for screening the population.
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