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ABSTRACT: Periodontitis is a chronic condition leading to the destruction of the periodontium. A 

case control study was carried out in 30 subjects with chronic periodontitis aged 30-65 years 

(group II) and age matched with 30 control subjects (group I). Salivary and serum 

malondialdehyde, which is a marker of lipid peroxidation, was estimated in the cases and controls. 

Salivary MDA was elevated (p<0.001) in patients with chronic periodontitis there was no change in 

serum MDA levels when compared with normal controls. Increased levels in MDA may be closely 

associated with periodontal disease and salivary estimation may provide advantage in 

pathogenesis of the periodontal disease. 
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INTRODUCTION: Periodontitis, a chronic disease is characterized by inflammation resulting in 

destruction of periodontal ligament and loss of the adjacent bone. It may produce a large number of 

alterations in systemic health. [1]A local and systemic inflammatory reaction is induced in the host 

affecting lipid metabolism.  Chronic exposure to gram negative microorganisms in periodontitis 

releases TNF-α and IL-1  which influence the production of other cytokines thus manifesting as a 

state of altered lipid metabolism, the main feature of which is lipid oxidation. 

Lipid peroxidation caused by free radicals leads to the production of toxic and reactive 

aldehyde metabolites such as malondialdehyde (MDA) formed by the peroxidation of poly 

unsaturated fatty acids. MDA is the best known specific thiobarbituric reacting substance. They are 

known to contribute to the numerous pathogenic processes. Recently it has been indicated that 

periodontitis is an oxidative stress state. [2,3]Tissue damage is due to the consequence of the 

phagocyte mobilization and activation. Oxidation of important biomolecules or indirectly activation 

mailto:drmadhur20@rediffmail.com


ORIGINAL ARTICLE 

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 24/ June 17, 2013  Page 4326 
 

of the transcription factors involved in redox reactions lead to a distant reaction of the 

proinflammatory genes possibly associated with systemic response [4] This could possibly be the 

link in between oxidative mechanism and periodontitis. Saliva being non-invasive, easy to collect, 

convenient approach, bearable to patient can be used to assess MDA levels. Hence, in the present 

study we evaluated the levels of serum and salivary levels of MDA in patients with chronic 

periodontitis. 

MATERIAL AND METHODS: A case control study approved by the institutional ethics committee 

was carried out in 30 subjects with chronic periodontitis aged 30-65 years (group II) diagnosed on 

the basis of existence of calculus and plaques, with an attachment loss of≥ 2mm, in at least 3 

different sites and systemically healthy with no relevant medical history were included in the study. 

They were age matched with 30 control subjects (group I) with good general health, with healthy 

periodontium and with no history of systemic disease. The patients suffering from other diseases 

such as diabetes, inflammatory diseases, hepatic impairment, and respiratory diseases or other 

systemic diseases, women who are pregnant, receiving hormone or vitamin therapy as well as 

smokers and alcoholics, were excluded from the study. Informed consent was obtained from each 

participant in the study.  

5 ml of venous blood samples and unstimulated whole saliva samples was collected in plain 

bulbs from patients with periodontitis and normal healthy individuals. Samples were centrifuged at 

3000g for 10 minutes and supernatant stored at -20oC until analysis. 

Malondialdehyde (MDA), a marker of the oxidant status was determined by method of 

randox laboratory. This method was based on the fact that lipid peroxide condenses with 1 methyl-

2 phenyl indole (MPI) under acidic conditions resulting in the formation of a red chromophore. To 

determine specifically lipid peroxide in plasma, proteins are precipitated to remove water-soluble 

MPI reactive substance. The level of lipid peroxide is expressed in terms of malondialdehyde, which 

is unstable. Tetramethoxypropane, which is converted quantitatively to MDA in the reaction 

procedure, is used as standard.  

Statistical analysis of difference was estimated using students `t` test. 

  

RESULTS AND DISCUSSION: Lipid peroxidation, a free radical- induced mechanism has been 

implicated in the pathogenesis of several disorders including periodontal disease. Periodontal 

disease are known to be associated  with an imbalance between the oxidants and antioxidants, i.e 

due to an increase in the free radical production and a defect in the total antioxidant activity of the 

saliva.[5] 

Our results reveal that MDA levels are significantly increased in the periodontal pocket/ 

oral environment. Dhotre PS [6] and Khalili J [7] also revealed increased levels of MDA in saliva in 

periodontitis. Porphyromonas gingivalis, treponema denticola and bacteroides forsythus are the 

key causative bacteria for periodontitis. These have special enzymes and proteins that enable them 

to trigger host inflammation. Oxidative burst during phagocytosis by the neutrophils may be 

implicated as one of the factors responsible for periodontitis. This reactive oxygen species 

generation may be responsible for the bone resorption, degradation of connective tissue and 

increase in the matrix metalloproteinase activity. [8] The polymorphonuclear leukocytes are the 

initial and the predominant defense cells produced during the host response to bacterial pathogens. 

The periodontopathogens along with their products induce the generation of free radicals. The over 
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production of MDA at the inflammatory site can be related to the greater degree of oxidative stress 

in patients with periodontitis. 

Reactive oxygen species have been implicated in the destruction of the peridontium during 

inflammatory periodontal diseases in absence of suitable antioxidants in the crevicular space. ROS 

are able to produce chemical modifications and to damage proteins, lipids, carbohydrate and 

nucleotide in the tissues and damage cells by initiation of the lipid peroxidation causing profound 

alteration in the structural integrity and functions of cell membrane. [9]  

In our study there is no significant difference in the serum MDA levels. This is in 

concurrence with the study of Akalin FA [4]. However Dhotre PS [6] and Rai B[10] reported 

significantly higher levels of serum MDA in patients with periodontitis. These increases in the levels 

of MDA were referred to the possibility of an association between periodontitis and cardiovascular 

disease. Insufficient antioxidant potential could be responsible for the increase in the levels of MDA 

in these studies.      

Thus further studies of large populations should be investigated so as to detect salivary and serum 

MDA level in the elucidation of the pathogenesis and to clarify the importance in  periodontal 

disease. Moreover, modalities of antioxidant supplementation in prevention and treatment of 

periodontitis should be evaluated.   
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TABLE I Levels of serum and salivary MDA in patients with chronic periodontitis 

 Group I(n=30) 

Normal controls 

 

Group II(n=30) 

Patients with chronic periodontitis 

Serum MDA (nmol/litre) 1.18 ± 0.28 1.75 ± 0.35 

Salivary MDA (nmol/litre) 1.17 ± 0.27 3.39 ± 0.54* 

*p<0.001 when group II compared with group I. 

 

 

 

 

 

 


