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ABSTRACT

The oral cavity is an entry of other systems of the body; it should not beviewed as an
isolated area. Diseases that it lays down can have systemic scope and significantlyaffect the
quality of life of individuals who suffer them. Periodontal disease is one of the oral health problems
that most often affect the global population, lack of treatment leads to loss of tooth organs and
consequently alters the digestion and nutrition, without considering other relevant aspects as
phonation, aesthetics and social or emotional impact. The importance of periodontal disease has
raised possible bidirectional relationships with systemic diseases such as diabetes, metabolic
syndrome and cardiovascular disease. We address herein the role of oxidative stress in the
pathogenicity of periodontal disease. In the same context, another disease that has become
relevant in our days is the oral cancer .Detection of the reactive oxygen species in the periodontitis
patients and oralcancer patients reveal the relationship between the oxidative stress in periodontitis

and oral cancer patients.
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INTRODUCTION

Oxidative stress is the systemic
disturbance caused by the increased Reactive
oxygen species a biological system’s ability to
readily detoxify the reactive intermediates or to
repair the resulting damage. Disturbances in the
normal redox state of cells can cause toxic effects
through the production of peroxides and free
radicals that damage all components of the cell,
including proteins, lipids, and DNA. Oxidative stress
from oxidative metabolism causes base damage,
as well as strand breaks in DNA. Base damage is
mostly indirect and caused by reactive oxygen
species (ROS) generated, e.g. 02" (superoxide

radical), OH (hydroxyl radical) and H202 (hydrogen
peroxide)'.In humans, oxidative stress is thought
to be involved in the development of Asperger
syndrome? ADHD,3cancer,*Parkinson’s disease,®
Lafora disease,® Alzheimer’'s disease,”®
atherosclerosis,® heart failure,®myocardial
infarction, 2 fragile X syndrome'® Sickle Cell
Disease,'™ lichen planus,' vitiligo,'® autism,!”
infection,™ chronic fatigue syndrome.',
Periodontitis?®. Epidemiological data show that the
incidence of this neoplasm has been increasing in
several countries. The impact of oral cancer on
patients, who suffer it, is devastating. The role of
oxidative stress in the development of this disease
and some alternatives for its treatment, are topics
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addressed in this brief .Periodontitis and oral cancer
are two oral diseases are a sample of the plethora
of effects that oxidativestress may have at local and
systemic level. So this study find the reactive
oxygen species in saliva samples there by their
role in periodontitis and oral cancer

Objectives
Thestudy has following ojectives
1. To detect the oxidative stress in
periodontitis patients and oral cancer patients
2. To compare the oxidative stress between

oral cancer patients and periodontitis

Study groups

The case control study was done in
department of periodontology under the ethical
clearance from Dr. MGR UNIVERSITY And
Research Institute three groups n=25 was selected

1. n=25 group of periodontitis
2. n=25 group of oral cancer
3. n=25 group of healthy controls

MATERIALS AND METHODS

The saliva samples were collected from
the three groups and stored in the plastic
bottles,and the study done in regenix laboratory
,Chennai .Oxidative stress status was assessed by
measuring the total antioxidant capacity (TAOC)
and biomarkers of oxidative stress 8-hydroxy-22 -
deoxyguanosine (8-OHdG) and malondialdehyde
(MDA) in saliva and the activity of some of the main
antioxidant enzymes glutathione peroxidase (GPx)
and superoxide dismutase (SOD).

GPx and SOD activities and TAOC levels
were determined using a competitive ELISA kit
(Cayman Chemical Company; Item numbers
703102, 706002, and 709001, resp.) according to
the manufacturer’s instructions. MDA levels were
measured with NWLSS Malondialdehyde Assay
(Northwest Life Science Specialities; Catalog
number NWK-MDAO1) following the manufacturer’s
instructions. 8-hydroxy-22 -deoxyguanosine (8-
OHdG) levels were measured with NWLSS High
Sensitivity 8-OHdG ELISA (Northwest Life Science
Specialities; Catalog number NWK-MDAO1)
following manufacturer’s instructions.
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Statistical Analysis

All results shown are expressed as mean
and 95% confidence interval. Statistical
comparisons between groups were assessed by
Mann-Whitney or Kruskal-Wallis tests. The linear
trend between groups was analyzed by the
Jonckheere-Terpstra test. Multivariant linear
regression predictive models were made with the
different oxidative stress parameters as the
dependent variable. The independent variables
were age, gender, smoker (as confounding
variables).

RESULTS

we obtained a highly significant elevation
of all oxidative stress marker levels except for that
of SOD. Periodontitis group and oral cancer denoted
increased oxidative stress level. Therefore, the
presence of oxidative stress in periodontitis and
oral cancer is significant over healthy group

DISCUSSION

The pathological events which lead to the
destruction of the periodontium during inflammatory
periodontal disease have been related to the effect
of the imbalance between oxidants and antioxidants
in patients with periodontal disease .

ROS are generated predominantly by
PMN during an inflammatory response 2!t has been
suggested that the bacterial species in subgingival
plaques and the PMN response are important
factors in the changes in periodontal disease status.
An increase in ROS leads to the destruction of
periodontal tissue, and it is one of the most
important causes of periodontal disease. The
present study has demonstrated significative
changes in oxidative stress by measuring different
oxidative stress markers (8-OHdG, MDA, GPx, SOD,
and TAOC) that increased with worsened
periodontal status.

The involvement of free radicals in cancer
development has been studied for 3 decades, and
there is sufficient evidence that implicates theirs in
the multistage theory of carcinogenesis Free
radicals are products of the oxidation-reduction
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Table 1: Oxidative stress parameters and periodontal status

Oxidative stress parameters

status 8-OHdG?.2 GPx3.2
(ng/mL) (usL)
Healitiv 2.20 75.04
controls
E (72.35—
n =25 (1.88-2.52) 77.72)
;}enodontitn >.33 80.99
_ (76.83—
n =25 (1.84-2.82) 85.15)
Oral cancer 5.54 95.58
_ (93.12—
n=25 (4.96-6.12) 98.04)

Table 2: Comparison between thethree groups
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systems of the cell and its participation in cellular
metabolic functions is essential for cell survival. A
classic example is the electron transport chain in
mitochondria. However, in what pathological
conditions, free radicals can become deleterious?

In fact, what are the results of its harmful
effects. They are proposed to cause diverse DNA
alterations like: punctual mutations, DNA base
oxidations, strand breaks, mutation of tumor
suppressor genes and can induce overexpression
of proto-oncogenes®?.Several works explore the
levels of oxidative stress in patients with oral
cancer® most of them quantified the products of
lipid-peroxidation(mainly malonilaldehyde) and
contrast them with the activity of antioxidant
enzymes or exogenous antioxidants levels in blood
or even saliva. The results agree that there is an
imbalance between the high amount of free radicals
and insufficient antioxidant system activity.Added

TAOC?2 soD*.2 MDA?.2
(mM) (U/mL) (nM)
0.91 3.24 4.43

(0.80-1.01) (2.16-2.31) (2.61-5.24)
1.03 3.62 451
(0.89-1.17) (3.37-3.86) (3.35-5.68)
1.09 4.17 5.94
(1.01-1.17) (3.91-4.42) (5.04-6.84)

to this, some researchers haveobserved that high
levels of lipid-peroxidation combined with low levels
of thiols and antioxidant status, correlate with poor
survival rate in patients with oral cancer .1t should
be added that oxidative protein damage
participates in facilitating thedevelopment of cancer.
The present study has demonstrated significative
changes in oxidative stress by measuring different
oxidative stress markers (8-OHdG, MDA, GPx, SOD,
and TAOC) that increased in oral cancer

Our results agree partly with Canakci et
al. %. In saliva collected samples from 30 patients
with chronic periodontitis and 30 periodontally
healthy controls, these authors obtained higher
salivary 8-OHdG and MDA levels and lower salivary
antioxidant activities that seem to reflect increased
oxygen radical activity during periodontal
inflammation.

CONCLUSION

Certainly, the main limitation of the study
has been the small sample size, but the study could
confirm the possible linear correlation between
markers of oxidative stress and the periodontitis
and oral cancer. Further studies with larger sample
size should continue this line of research. In
conclusion, the determination of oxidative stress
levels could be a potent tool in controlling the
development of periodontitis.and tool in detection
of oral cancer.



728

SHANKARRAM et al., Biomed. & Pharmacol. J., Vol. 8(2), 725-729 (2015)

REFERENCE

Kala Chandra, Ali Syed Salman, AbidMohd.,
RajpootSweety, Khan Najam Ali. Protection
Against FCA Induced Oxidative Stress
Induced DNA Damage as a Model of Arthritis
and In vitro Anti-arthritic Potential of
Costusspeciosus Rhizome Extract.
www.ijppr.com International Journal of
Pharmacognosy and Phytochemical
Research; 7(2); 383-389 (2015). ISSN: 0975-
4873

Parellada M1, Moreno C, Mac-Dowell K,
Leza JC, Giraldez M, Bailon C, Castro C,
Miranda-Azpiazu P, Fraguas D, Arango”
Plasma antioxidant capacity is reduced in
Asperger syndrome.”. J Psychiatr Res.;
46(3):394-401 (2012). doi: 10.1016/
j-ipsychires.2011.10.004. Epub 2012 Jan 4.
“ A Meta-Analysis.MolINeurobiol. 2015
Jun;51(3):932-46. doi: 10.1007/s12035-014-
8747-0. Epub 2014 May 17. Increased
oxidative stress and impaired antioxidant
response in Lafora disease. Roma-Mateo
C1, Aguado C, Garcia-Giménez JL, Ibafez-
Cabellos JS, Seco-Cervera M, Pallardo FV,
Knecht E, Sanz P.

A b Halliwell, Barry (2007). “Oxidative stress
and cancer: have we moved forward?”
(PDF).Biochem. J. 401 (1): 1-11. doi:10.1042/
BJ20061131. PMID 17150040.

“Role of Oxidative Stress in Parkinson’s
Disease”. ExpNeurobiol. 2013 Mar; 22(1):
11-17. Published online 2013 Mar 31.
“Increased oxidative stress and impaired
antioxidant response in lafora
diseaseRoma-Mateo C1, Aguado C, Garcia-
Giménez JL, Ibanez-Cabellos JS, Seco-
Cervera M, Pallardd FV, Knecht E, Sanz P.
Valko, M., Leibfritz, D., Moncol, J., Cronin,
MTD., Mazur, M., Telser, J. “Free radicals and
antioxidants in normal physiological
functions and human disease”. International
Journal of Biochemistry & Cell Biology 39(1):
44-84 (2007). doi:10.1016/j.biocel. 2006.07.
001. PMID 16978905.

Pohanka, M. “Alzheimer’s disease and
oxidative stress: a review”. Current Medicinal
Chemistry 21(3): 356-364 (2013).
doi:10.2174/09298673113206660258.

10.

11.

12.

13.

14.

15.

PMID 24059239.

Bonomini F1, Tengattini S, Fabiano A,
Bianchi R, RezzaniR.”Atherosclerosis and
oxidative stress.Histol Histopathol.;
23(3):381-90 (2008).

Singh, N., Dhalla, A.K., Seneviratne, C.,
Singal, P.K. “Oxidative stress and heart
failure”. Molecular and Cellular Biochemistry
147(1): 77-81 (1995). doi:10.1007/
BF00944786.

Ramond A, Godin-Ribuot D, Ribuot C,
Totoson P, Koritchneva |, Cachot S, Levy P,
Joyeux-Faure M. “Oxidative stress mediates
cardiac infarction aggravation induced by
intermittent hypoxia.”. Fundam Clin
Pharmacol. 27(3): 252-261 (2011).
doi:10.1111/j.1472-8206.2011.01015.x.
PMID 22145601.

Dean OM, van den Buuse M, Berk M,
Copolov DL, Mavros C, Bush Al. “N-acetyl
cysteine restores brain glutathione loss in
combined 2-cyclohexene-1-one and D-
amphetamine-treated rats: relevance to
schizophrenia and bipolar disorder”.
NeurosciLett. 499(3): 149-53 (2011).
doi:10.1016/j.neulet.2011.05.027. PMID
21621586.

de Diego-Otero Y, Romero-ZerboY, el Bekay
R, Decara J, Sanchez L, Rodriguez-de
Fonseca F, del Arco-Herrera |. “Alpha-
tocopherol protects against oxidative stress
in the fragile X knockout mouse: an
experimental therapeutic approach for the
Fmr1 deficiency.”. Neuropsycho
pharmacology 34 (4): 1011-26 (2009).
doi:10.1038/npp.2008.152. PMID 18843266.
Amer, J., Ghoti, H., Rachmilewitz, E., Koren,
A., Levin, C. and Fibach, E. “Red blood cells,
platelets and polymorphonuclear
neutrophils of patients with sickle cell
disease exhibit oxidative stress that can be
ameliorated by antioxidants”. British Journal
of Haematology 132 (1): 108-113 (2006).
doi:10.1111/j.1365-2141.2005.05834 .x.
PMID 16371026.

Aly, D. G.; Shahin, R. S. “Oxidative stress in
lichen planus” .Actadermatovenerologica
Alpina, Panonica, etAdriatica 19(1): 3-11



16.

17.

18.

19.

20.

SHANKARRAM et al., Biomed. & Pharmacol. J., Vol. 8(2), 725-729 (2015) 729

(2010). PMID 20372767.

Arican, O.; Kurutas, EB. “Oxidative stress in
the blood of patients with active localized
vitiligo.”.Acta  Dermatovenerol Alp
PanonicaAdriat 17 (1): 12-6. PMID
18454264 (2008).

James, SJ.; Cutler, P;; Melnyk, S.; Jernigan,
S.; Janak, L.; Gaylor, DW.; Neubrander, JA.
(Dec 2004). “Metabolic biomarkers of
increased oxidative stress and impaired
methylation capacity in children with autism.”.
Am J Clin Nutr 80 (6): 1611-7. PMID
15585776.

Pohanka, M (2013). “Role of oxidative stress
in infectious diseases. A review.”. Folia
Microbiologica 584 (6): 503-513.
doi:10.1007/s12223-013-0239-5. PMID
23504625.

Gwen Kennedy, Vance A. Spence, Margaret
McLaren, Alexander Hill, Christine
Underwood & Jill J. F. Belch (September
2005). “Oxidative stress levels are raised in
chronic fatigue syndrome and are associated
with clinical symptoms”. Free radical biology
& medicine 39(5): 584-9. doi:10.1016/
j.freeradbiomed.2005.04.020. PMID
16085177.

Borges Jr., E. A. M. Moreira, D. W. Filho, T. B.
de Oliveira, M. B. S. da Silva, and T. S. Frode,
“Proinflammatory and oxidative stress

21.

22.

23.

24.

25.

markers in patients with periodontal disease,’
Mediators of Inflammation, vol. 2007, Article
ID 45794, 5 pages(2007).

R.J.Waddington, R. Moseley, and G. Embery,
“Reactive oxygen species: a potential role
in the pathogenesis of periodontal diseases,”
Oral Diseases, 6(3): pp. 138—-151 (2000).
Halliwell, B. Oxidative stress and cancer:
have we moved forward?, Biochemical
Journal, 401(1): 1-11 (2007).

Das, S., Mahapatra, S. K., Gautam, N., Das,
A., & Roy, S. Oxidative stress in lymphocytes,
neutrophils, and serum of oral cavity cancer
patients: modulatory array of I-glutamine.,
Supportive Care in Cancer, 15(12), 1399-
1405 (2007).

Patel B.P, Rawal U.M, Dave T.K, Rawal R.M,
Shukla S.N, Shah P.M, Patel P.S. Lipid
peroxidation, total antioxidant status, and
total thiol levels predict overall survival in
patients with oral squamous cell carcinoma,
Integrative Cancer Therapies, 6(4): 365-372
(2007).

C. F. Canakci, Y. Cicek, A.Yildirim, U. Sezer,
and V. Canakci, “Increased levels of 8-
hydroxydeoxyguanosine and
malondialdehyde and its relationship with
antioxidant enzymes in saliva of periodontitis
patients,” European Journal of Dentistry, 3(2):
100-106, (2009).



