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ANALYSIS OF THE VALUES OF OXIDATIVE STRESS  
PARAMETERS IN SALIVA OF CHILDREN WITH GINGIVITIS 

Olivera Tričković-Janjić1,2, Tatjana Cvetković1, Marija Igić1, 
Branislava Stojković1,2, Mila Janjić1, Gordana Filipović1,2 

Early detection and analysis of the values of the parameters of oxidative stress, 
malondialdehyde (MDA) and reactive carbonyl groups (RCG) in saliva, as possible bio-
chemical markers in the diagnosis and prognosis of periodontal disease, may be of 
particular importance in children. For this reason, the aim of this study was to examine the 
levels of lipoproteins in the saliva of children without gingivitis and with gingivitis, as well 
as the degree of gingival inflammation. 

The testing was conducted in 120 children aged 12.2 years, with permanent 
dentition. Gingival index by Löe-Silness was used for the gingival estimation. A modified 
method with thiobarbituric acid was used for the determination of MDA in unstimulated 
saliva. Colorimetric reaction with 2.4 dinitrophenylhydrazine (2.4 DNPH) was applied for 
the determination of RCG. 

Results of the analysis of the average values of prooxidizer in the saliva of the 
patients in a study and the control group showed as statistically significantly higher in the 
patients of the study group, in RCG concentration (UMW=667.5, z=-4.137, p<0.001) as 
well as in the level of MDA (UMW=452.5, z=-5.44, p<0.001). The results of the analysis of 
the MDA level showed an increase in average values with increasing degree of gingival 
inflammation with statistical significance between the groups confirmed by the Kruskal-
Wallis test (χ2KW=32.45, p<0.001) but not by the Mann-Whitney test. Results of the 
analysis of concentration of carbonyl groups in patients with varying degrees of gingival 
inflammation showed an increase with statistically significant differences in the values of 
this parameter among all groups of patients (χ2KW=45.23, p<0.001) and by the Mann-
Whitney test the highest among the patients with healthy gingiva and patients with severe 
gingival inflammation (UMW=113.00, z=-4.98, p<0.001). 

The presence and increase in the parameters of oxidative stress of malon-
dialdehyde and carbonyl groups in the saliva of children with gingivitis is in accordance 
with the existence and severity of periodontal disease. These biochemical parameters may 
be an important diagnostic and prognostic biomarkers of paradontium health state. Acta 
Medica Medianae 2016;55(2):12-18.  
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Introduction 

The composition of saliva reflects the nature 
and extent of the reaction of an organism to the 
periodontal infection. The analysis of the composi-
tion of saliva can contribute to an easier assess-
ment of the risk of the disease, but also to the 
early diagnosis of gingivitis and periodontal di-

sease. For this reason, it has a special significance 
as an important biological material for new dia-
gnostic tests. 

Oxidative stress plays an important role in 
the etiopathogenesis of periodontal disease (1). 
One of the major pathophysiological mechanisms 
of oxidative damage to biomolecules is lipid 
peroxidation of polyunsaturated fatty acids of cell 
membranes (2). During the process of lipid pero-
xidation, primary highly reactive intermediates 
occur: alkyl radicals, conjugated dienes, peroxy 
radicals, alkoxy radicals, as well as lipid hydro-
peroxides. By the degradation of these primary 
products, secondary products of lipid peroxidation 
are formed: short-chain hydrocarbons and alde-
hydes. The end product of lipid peroxidation is a 
short-chain malondialdehyde which can react with 
free SH and NH2 groups of amino acids, peptides, 
proteins, nucleotides, and phospholipids, leading 
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to covalent modifications of the macromolecules, 
thereby altering their structure and function (3). 
The intensity of the process, as well as the pos-
sibility of partial or total damage reparations, 
depends on the prooxidant or antioxidant environ-
ment in which the process takes place (4, 5). 

Another important pathophysiological me-
chanism of oxidative damage, almost impossible 
to separate from lipid peroxidation, with regard to 
the unity of lipoprotein interactions in cell mem-
branes, is a process of oxidative protein modi-
fication. Oxidation of unsaturated fatty acids and 
delipidation of membrane structure reduces the 
fluidity of cell membranes, and the oxidative 
modification of protein disrupts the interaction of a 
lipoprotein and changes the structural and fun-
ctional properties and the movement of mem-
brane proteins. The lipid peroxidation process 
changes the affinity of the interaction of the pro-
tein with lipids, essential process for the per-
formance of a large number of functions of mem-
brane proteins and homeostasis of cells as a whole 
(6). The consequences are numerous, and the 
degree of oxidative modification of a protein can 
be deter-mined by the amount of free amino 
acids, if they are not produced in any other way in 
the cell (alanine in erythrocytes), or through the 
determi-nation of sulfhydryl groups (methionine 
sulphoxide and bityrosyl). The determination of 
reactive carbonyl groups in amino acid residues is 
an important indicator of oxidative protein modi-
fication (3). 

The cells destructed by oxidative damages 
of cell membranes during the development of 
gingivitis induce the increased release and activity 
of cytosolic and mitochondrial enzymes, as well as 
the level of malondialdehyde and carbonyl groups. 
Based on the results of recent studies, elevated 
levels of these oxidative stress parameters in 
saliva can be considered a biochemical marker of 
functional periodontal condition (7). 

Aim 

The aim of this study was to determine the 
value and to compare the parameters of oxidative 
stress, malondialdehyde and reactive carbonyl 
groups, in the saliva of children without gingivitis 
and with gingivitis, as well as to examine the cor-
relation between the values obtained with the 
degree of gingival inflammation. 

Method 

Testing was conducted in 120 children, aged 
from 11.5 to 12.9 years, of approximately equal 
gender prevalence, with the completed permanent 
dentition. The study included children without the 
existence of acute or chronic general diseases in 
personal anamnesis. 

Clinical overview of the gingival and saliva 
sampling was carried out early in the morning, 
before breakfast and after brushing the teeth. 
Unstimulated mixed saliva was taken in a manner 

that patients collected saliva for a period of 5 to 
10 minutes in a sterile laboratory glass. 

To assess the gingival condition, gingival 
index by Loe and Silness was used (8). Clinical 
examination of gingiva, according to the afore-
mentioned index, included the assessment of the 
gingiva by inspection, palpation and gingival probe 
for vestibular, mesial, oral and distal sides of each 
present tooth. Inspection and palpation determi-
ned color, consistency, size, existence of tume-
factions and spontaneous gingival bleeding. The 
existence or absence of gingival bleeding upon 
provocation was determined by a round-tip probe, 
set parallel to the longitudinal axis of the tooth, 
and the power used for probing was equal to the 
probe weight. 

After the applied gingival index, the gingival 
condition was expressed numerically, 90 patients 
had gingival inflammation (gingival index from 0.1 
to 3.0), and they were in the study group. There 
were 30 patients with mild gingivitis (gingival 
index of 0.1 to 1.0), 30 with moderate (gingival 
index from 1.1 to 2.0) and 30 patients with a 
strong gingival inflammation (gingival index from 
2.1 to 3.0). The control group consisted of 30 
patients with no signs of gingival inflammation 
(gingival index 0). In this manner, four groups of 
patients who gave samples of saliva were formed. 

For the determination of MDA in saliva, a 
modified method with thiobarbituric acid (TBA) 
was used (9). Saliva was combined with 5% 
butylated hydroxytoluene and TBA solution, and 
was incubated at 1000oC. The resultant colored 
product was read at a wavelength of 535 nm and 
recalculated through molar extinction coefficient of 
1.56 x 105M-1 cm-1 for MDA, and the concentra-
tion was expressed in μmol/l. 

To determine the total protein of saliva due 
to the small protein concentration in saliva, a 
modified method with Poncey S reagent with a 
standard curve of various concentrations of pro-
tein was used (10). To determine reactive carbo-
nyl groups, colorimetric reaction with 2.4 dinitro-
phenylhydrazine (2.4 DNPH) was used, which 
according to the type of Schiff's base formed 2.4 
dinitrophenylhydrazine reactive carbonyl derivati-
ves. Conversion was performed at a molar extin-
ction coefficient for DNPH reactive carbonyl 
derivatives of 22x103 l/mol/cm, and the concen-
tration of carbonyl groups was expressed as 
protein μmol/g (11). 

Tested parameters were processed with 
statistical methods of descriptive and quantitative 
analysis (SPSS 14.0 for Windows 2003). The dis-
tribution of frequencies was examined by Shapiro-
Wilk test. Provided that non-parametric tests were 
applied, the data are presented as median and 
interquartile differences. To test the statistical sig-
nificance between the examined groups, rank 
analysis was used (Kruskal-Wallis ANOVA), and to 
compare two groups of data a nonparametric 
Mann-Whitney Rank Sum Test was used. For all 
applied statistical tests, the levels of statistical 
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significance were determined (p) of 0.05, 0.01 and 
0.001. Survey results were analyzed and presen-
ted in tables (Excel 2003). 

 
Results 
 
Results of the analysis of average values of 

prooxidants in the saliva of the patients in the 
study and the control group by Mann-Whitney test 
showed significantly higher values in the patients 
of the study group, as well as in the concentration  

 
Table 1. Average values of prooxidant para-

meters (carbonyl groups and MDA) in the saliva of 
patients without gingivitis and with gingivitis 

 
Parameter Without gingivitis 

X ±SD 

With gingivitis 

X ±SD 
Carbonyl groups 1.68±1.15 2.58±1.19*** 
MDA 0.43±0.24 1.13±1.22*** 

*** p<0.001 
 

of carbonyl groups (UMW=667.5 z=-4.137, p< 
0.001), and in the level of MDA (UMW=452.5, z= 
-5.44, p<0.001) (Table 1). 

Results of statistical analysis of the value of 
the concentration of carbonyl groups in patients 
with varying degrees of gingival inflammation, 
presented in Table 2, showed that they were lower 
in patients with healthy gingiva (1.68±1.15) com-
pared to the patients with mild inflammation 
(1.74±0.78). Patients with moderate gingival in-
flammation had higher average value of this pa-
rameter (2.45±0.58) compared to patients with  

mild inflammation and those with healthy gingiva. 
Patients with severe gingival inflammation had 
higher average value of carbonyl group concen-
tration (3.53±1.32) in relation to all groups of 
patients. 

The results showed a marked heterogeneity 
in the values of the concentration of carbonyl 
groups in patients with healthy gingiva, and mild 
and severe gingival inflammation (CV>30%). 
Testing the significance of differences in the con- 
centration of carbonyl groups between the exa-
mined groups by Kruskal-Wallis test showed a 
statistically significant difference in the values of 
this parameter among all groups of patients 
(χ2KW=45.23, p<0.001). Mann-Whitney test re-
vealed a statistically significant difference between 
patients with healthy gingiva and groups of pati-
ents with mild gingival inflammation (UMW= 
210.0, z=-3.55, p<0.001). A statistically signifi-
cant difference was found between patients with 
healthy gingiva and groups of patients with mo-
derate gingival inflammation (UMW=123.5, z=-
4.83, p<0.001), and between patients with 
healthy gingiva and groups of patients with severe 
gingival inflammation (UMW=119.00, z=-4.89, 
p<0.001). Notwithstanding the increase in ave-
rage values of MDA levels with the increase in the 
inflammation degree, there was no significant 
difference between the groups of patients with 
mild to moderate gingival inflammation, mild and 
severe, and moderate and severe gingival inflam-
mation. 

Results of statistical analysis of the value of 
the concentration of carbonyl groups in patients 
with varying degrees of gingival inflammation 

 
Table 2. Average values of MDA levels in patients with various degrees of gingival inflammation  

 
MDA (μmol/l) 

 X ±SD 
Median  

(interquartile difference) 
CV 

(%) 
Healthy gingiva 0.43±0.24a.b.c. 0.35 (0.23-0.58) 60% 

Mild inflammation 0.72±0.32 0.78 (0.49-0.90) 44.44% 
Moderate inflammation 1.17±1.14 0.82 (0.64-0.99) 97.45% 
Severe inflammation 1.49±1.68 0.79 (0.65-1.42) 44.40% 

a healthy vs mild inflammation, p<0.001 
b healthy vs moderate inflammation, p<0.001 
c healthy vs severe inflammation, p<0.001 

 
Table 3. Average values of carbonyl groups concentration in patients with varying degrees of gingival 

inflammation 
 

Carbonyl groups (μmol/g of protein) 

 X ±SD 
Median (interquartile 

difference) 
CV 

(%) 
Healthy gingiva 1.68±1.15a.b. 1.20 (0.95-1.88) 68.45% 

Mild inflammation 1.74±0.78c.d 1.74 (1.03-2.23) 44.82% 
Moderate inflammation 2.45±0.58f 2.48 (1.97-2.80) 23.67% 
Severe inflammation 3.53±1.32 3.09 (2.43-4.54) 37.39% 

a healthy vs moderate inflammation, p<0.001 
b healthy vs severe inflammation, p<0.001 
c mild vs moderate inflammation, p<0.001 
d mild vs severe inflammation, p<0.001 
f moderate vs severe inflammation, p<0.001 
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presented in Table 3 showed that they were lower 
in patients with healthy gingiva (1.68±1.15) com-
pared to the patients with mild inflammation 
(1.74±0.78). Subjects with moderate gingival in-
flammation had higher average value of this pa-
rameter (2.45±0.58) compared to subjects with 
mild inflammation and those with healthy gingiva. 
Group of patients with severe gingival inflam-
mation had a higher average value of carbonyl 
group concentration (3.53±1.32) in relation to all 
groups of patients. 

The results showed a marked heterogeneity 
in the values of carbonyl groups concentration in 
groups of patients with healthy gingiva, mild and 
severe gingival inflammation (CV> 30%). 

Significance of the difference in values be-
tween the carbonyl groups concentration and 
groups examined by Kruskal Wallis test showed a 
statistically significant difference in the values of 
this parameter among all groups of patients 
(χ2KW=45.23, p<0.001) (Table 3). 

Mann-Whitney test showed that there is a 
statistically significant difference between patients 
with healthy gingiva and groups of patients with 
moderate gingival inflammation (UMW=180.5, z=-
3.98, p<0.001), as well as between the patients 
with healthy gingiva and patients with severe 
gingival inflammation (UMW=113.00, z=-4.98, 
p<0.001). A statistically significant difference was 
found between patients with mild and moderate 
gingival inflammation (UMW=212.5, z=-3.51, p< 
0.001), as well as the patients with mild and seve-
re gingival inflammation (UMW=98.5, z=-5.197, 
p=0.001). There was a statistically significant 
difference in the values of this parameter between 
the patients with moderate and severe gingival in-
flammation (UMW=226.5, z=-3.3, p=0.001). 

 
Discussion 
 
As the composition of saliva reflected the 

nature and extent of the reaction of the organism 
to periodontal infection, our results confirmed the 
existence of higher values of prooxidant parame-
ters in saliva in the presence of an inflammatory 
process, located in the soft tissues of the tooth 
supporting apparatus, which corresponds to the 
initial stage of periodontal disease, gingivitis (12). 

The process of lipid peroxidation is the most 
extensively studied process of cell damage in con-
ditions of oxidative stress, and its end product, 
malondialdehyde, is known as a biochemical mar-
ker of the degree of oxidative damage to cell 
membranes (13, 14). Intensified process of lipid 
peroxidation is present in over one hundred di-
seases, and in some cases, represents one of the 
immediate causes of the basic disease (15). Nu-
merous studies point to the intense process of 
lipid peroxidation with periodontal disease (16-
18). Analysis of MDA levels in saliva of people with 
gingivitis or periodontal disease prove higher 
values of this prooxidant parameter compared to 
the saliva of healthy patients (4). Except in saliva, 
in the presence of periodontal disease, the in-

crease in MDA levels was detected in the serum as 
well as in gingival fluid, with the largest increase 
recorded in gingival fluid, then saliva, and the 
lowest the serum of the diseased (14). MDA level 
in the gingival fluid is more frequently than saliva 
the subject of interest for researchers, for more 
truthful display of the condition of periodontal 
tissue, because of direct contact with them (19), 
but the simplicity of sampling saliva assigns it an 
attribute of the most examined oral fluid for 
diagnostic purposes (20, 21). 

Test results of MDA levels in saliva of chil-
dren with gingivitis, obtained in this study, 
confirmed the expected increase in the level of 
MDA in the existence of inflammatory process in 
gingiva and in accordance with the results of other 
authors (17). The results were difficult to compare 
because the studies in which patients were chil-
dren, and with the existence of a general disease, 
are rare. In most of these studies, subjects were 
adult patients, mostly smokers or with some 
general diseases (22-24). Acute or chronic general 
disease, often corresponding medicaments for the 
treatment of this disease, significantly modify the 
health condition of the supporting apparatus of 
teeth and other oral structures. The consequence 
is a qualitative and quantitative alteration in the 
composition of saliva, thus MDA level in saliva, 
when it is not a valid indicator of just the gingival 
condition (25). 

Analysis of MDA level relative to the degree 
of gingival inflammation in our study showed no 
significant difference. A possible explanation 
should be sought in the fact that it involved the 
children with the newly established permanent 
dentition and gingival changes mainly in the initial 
stage, which makes the clinical assessment of 
gingiva difficult. Poor clinical picture at the initial 
stage of gingivitis reduces the possibility of re-
alistic evaluation and makes it even more sub-
jective. This interpretation is confirmed by the 
wide range of values of tested parameters within 
the groups (CV>30%) (Table 2). 

The severity of this problem suggests the 
impossibility of defining the differences between 
normal histologically and clinically healthy gingiva. 
The complexities of this problem is supported by 
the knowledge that in strictly controlled expe-
rimental conditions, histologically normal gingiva is 
characterized by the intact epithelium and com-
plete absence of inflammatory cell infiltrate in the 
lamina propria, which is clinically observed as gin-
giva of pale pink color and firm consistency that 
fills the interdental space (26). Therefore, clinically 
healthy gingiva, according to some authors, still 
contain inflammatory infiltrate, which probably 
occurs even during the eruption. It is composed of 
neutrophils and lymphocytes, and mechanisms 
that will lead to clinical manifestations of the di-
sease, as well as the length of their operation are 
not known (27). Options for the selection of the 
relevant test for accurate assessment of the con-
dition of periodontal tissues increase with age, as 
the frequency and severity of clinical gingivitis 
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grow. However, studies in which periodontal di-
sease are classified according to the severity of 
the clinical picture are scarce and conflicting re-
sults. While one group of authors who have clas-
sified the subjects according to the severity of the 
disease recorded a significant increase in markers 
of lipid peroxidation only in patients with advanced 
disease (16), other authors conclude that the 
increase in oxidative stress parameters are in ac-
cordance with the severity of periodontal disease 
(28). These results may be joined by our results 
that there are significant reductions in MDA levels 
after the conservative periodontal treat-ment, 
which significantly changes the clinical picture (7). 

Besides the evident increase in MDA levels 
with increasing degrees of inflammation, signifi-
cantly higher values of the tested prooxidant in 
the saliva of adult patients registered in studies by 
other authors should also be noted (29). The 
lowest average value of the examined parameter 
was in the group of patients with healthy gingiva 
(0.43±0.24). If we bear in mind that the patients 
in this study were children, with just completed 
permanent dentition, this difference can be explai-
ned by the extension of pathological processes in 
adults, i.e. the number of affected teeth, and thus 
which part of the gingiva is affected (localized or 
generalized gingivitis, marginal, papilar or diffuse 
gingivitis) or the entire periodontal disease, as 
well as during the inflammatory process (acute, 
subacute, or chronic). The fact that the intensity 
of the process and the values of associated bio-
markers of oxidative stress, as well as the pos-
sibility of partial or full reparation of the resulting 
damage, depend on the prooxidative, i.e anti-
oxidative conditions in the environment in which 
the process takes place, has been demonstrated 
both in vitro (5) as well as in vivo (4). 

Another important pathophysiological me-
chanism of oxidative damage in inflammatory di-
seases, such as gingivitis, is a process of oxida-
tive modification of proteins, causing a disruption 
in the structure of proteins and the consequent 
abnormalities in physico-chemical properties. They 
lead to irreversible conformational changes, parti-
cularly of long-lived proteins, such as collagen, 
elastin, fibronectin and laminin. One effect is the 
oxidative modification of proteins and increased 
proteolytic susceptibility. Determination of reactive 
carbonyl groups in amino acid residues is an im-

portant indicator of oxidtive modification of pro-
teins (30). 

Results of the analysis of the values of pro-
oxidant parameters in the saliva of patients with 
gingivitis showed significantly higher values for 
both the MDA level and carbonyl groups concen-
tration (p<0.001) (Table 1). 

Lipid peroxidation and oxidative modification 
of proteins represent two independent processes. 
Their interaction is reflected in the fact that pro-
ducts of lipid peroxidation, such as MDA, can be 
reacted with amino groups of the protein, building 
intermediate compounds. With regard to the unity 
of lipoprotein interactions, already violated by the 
intensified process of lipid peroxidation, which was 
proved by an increase in the MDA level, the in-
crease of the value of carbonyl groups concentra-
tion in patients with gingivitis was expected. 

The increase in carbonyl groups concentra-
tion in the saliva of children was in accordance 
with the severity of gingival inflammation, as well 
as the increase of MDA level, but unlike it, it is 
significantly important among all groups of pa-
tients (p<0.001) (Table 3). 

The explanation may be sought in the fact 
that the protein modification is quick and linear 
and is considered the parameter of oxidative mo-
dification of biomolecules more sensitive than lipid 
peroxidation. Likewise, the degradation of oxidati-
vely modified protein may not always be cor-
related with the degree of modification thereof, 
considering that some of the proteins upon oxida-
tive modification are more susceptible to proteo-
litic degradation, and their aggregation degree is 
variable. Due to the consequences of oxidative 
protein modification that become more susceptible 
to proteolytic degradation, this process is given a 
name of "universal signal proteolysis" (31). 

 
Conclusion 
 
Values of the analysis of the parameters of 

oxidative stress in saliva, malondialdehyde and 
carbonyl groups show the presence and increase 
in accordance with the severity of periodontal 
disease. Such knowledge indicates the possibility 
of practical application of the analized parameters 
of saliva in the diagnosis of the risks of periodontal 
disease. 

 
 
 
 

      References 
 
 
 
 

1. Canakci CF, Cicek Y, Canakci V. Reactive oxygen 
species and human inflammatory periodontal 
diseases. Biochemistry (Mosc) 2005;70(6):619-28. 
[CrossRef] [PubMed] 

2. Khalili J, Biloklytska HF. Salivary malondialdehyde 
levels in clinically healthy and periodontal diseased 
individuals. Oral Dis 2008;14(8):754-60. [CrossRef] 
[PubMed] 

3. Pavlović D. Biološka oksidacija. In: Koraćević D, 
Bjelaković G, Đorđević V, Nikolić J, Pavlović D, Kocić 
G, editors. Biohemija. Beograd: Savremena 
administracija; 2006. p. 678-705.  

4. Panjamurthy K, Manoharan S, Ramachandran CR. 
Lipid peroxidation and antioxidant status in patients 
with periodontitis. Cell Mol Biol Lett 2005; 
10(2):255-64. [PubMed] 

16 

http://dx.doi.org/10.1007/s10541-005-0161-9
http://www.ncbi.nlm.nih.gov/pubmed/16038603
http://dx.doi.org/10.1111/j.1601-0825.2008.01464.x
http://www.ncbi.nlm.nih.gov/pubmed/18665859
http://www.ncbi.nlm.nih.gov/pubmed/16010291


Acta Medica Medianae 2016, Vol.55(2)                                           Analysis of the values of oxidative stress parameters in saliva... 

5. Tarpey MM. Wink DA, Grisham MB. Methods for 
detection of reactive metabolites of oxygen and 
nitrogen: in vitro and in vivo considerations. Am J 
Physiol - Reg I 2004; 286(3):431-44. [CrossRef] 
[PubMed] 

6. Luqman S, Rizvi SI. Protection of lipid peroxidation 
and carbonyl formation in proteins by capsaicin in 
human erythrocytes subjected to oxidative stress. 
Phytother Res 2006; 20(4):303-6. [CrossRef] 
[PubMed]  

7. Tsai CC, Chen HS, Chen SL, Ho YP, Ho KY, Wu YM, 
Hung CC. Lipid peroxidation: a possible role in the 
induction and progression of chronic periodontitis. J 
Periodontal Res 2005; 40(5):378-84. [CrossRef] 
[PubMed] 

8. Cerović O, Ljušković B, Kovačević V. Povezanost 
parodontopatije sa nekim sistemskim oboljenjima. 
Stomatoloski glasnik Srbije 2003; 50(4):197-202.  

9. Beck J, Garcia R, Heiss G, Vokonas PS, Offenbacher 
S. Periodontal disease and cardiovascular disease. J 
Periodontol 1996; 67(10 Suppl):1123-37. 
[CrossRef] [PubMed] 

10. Levine RL, Wiliams JA, Stadtman ER, Shacter E. 
Carbonyl assay for determination of oxidatively 
modified proteins. Method Enzymol 1994; 233:346-
57. [CrossRef] [PubMed] 

11. Ellman LG. Tissue sulfhydryl groups. Arch Biochem 
Biophys 1959; 82(1):70-7. [CrossRef] [PubMed] 

12. Champagne CM, Buchanan W, Reddy MS, Preisser 
JS, Beck JD, Offenbacher S. Potential for gingival 
crevice fluid measures as predictors of risk for 
periodontal diseases. Periodontol 2000 2003; 
31:167-80. [CrossRef] [PubMed] 

13. Akalin FA, Baltacioglu E, Alver A, Karabulut E. Lipid 
peroxidation levels and total oxidant status in 
serum, saliva and gingival crevicular fluid in patients 
with chronic periodontitis. J Clin Periodontol 2007; 
34(7): 558-65. [CrossRef] [PubMed] 

14. Del Rio D, Stewart AJ, Pellegrini N. A review of 
recent studies on malondialdehyde as toxic 
molecule and biological marker of oxidative stress. 
Nutr Metab Cardiovas 2005; 15(4): 316-28. 
[CrossRef] [PubMed] 

15. Bentur L, Mansour Y, Brik R, Eizenberg Y, Nagler 
RM. Salivary oxidative stress in children during 
acute asthmatic attack and during remission. Resp 
Med 2006; 100(7): 1195-201. [CrossRef] [PubMed] 

16. Mashayekhi F, Aghahoseini F, Rezaie A, Zamani MJ, 
Khorasani R, Abdollahi M. Alteration of cyclic 
nucleotides levels and oxidative stress in saliva of 
human subjects with periodontitis. J Contemp Dent 
Pract 2005; 6(4):46-53. [PubMed] 

17. Sheikhi M, Bouhafs RK, Hammarström KJ, Jarstrand 
C. Lipid peroxidation caused by oxygen radicals 
from Fusobacterium-stimulated neutrophils as a 
possible model for the emergence of periodontitis. 
Oral Dis 2001; 7(1):41-6. [CrossRef] [PubMed] 

18. Garg N, Singh R, Dixit J, Jain A, Tewari V. Levels of 
lipid peroxides and antioxidants in smokers and 

nonsmokers. J Periodontal Res 2006; 41(5):405-10. 
[CrossRef] [PubMed] 

19. Kaufman E, Lamster IB. Analysis of saliva for 
periodontal diagnosis – a review. J Clin Periodontol 
2000; 27(7): 453-65. [CrossRef] [PubMed] 

20. Pavlica D, Todorović T. Saliva – diagnostic fluid? 
Stomatoloski glasnik Srbije 2001; 48: 137-41.  

21. Llena-Puy C. The role of saliva in maintaining oral 
health and as an aid to diagnosis. Med Oral Patol 
Oral Cir Bucal 2006; 11(5):449-55. [PubMed] 

22. Guentsch A, Preshaw PM, Bremer-Streck S, Klinger 
G, Glockmann E, Sigusch BW. Lipid peroxidation 
and antioxidant activity in saliva of periodontitis 
patients: effect of smoking and periodontal 
treatment. Clin Oral Invest 2008;12(4):345-52. 
[CrossRef] [PubMed] 

23. Arana C, Cutando A, Ferrera MJ, Gómez-Moreno G, 
Worf CV, Bolaños MJ, Escames G, Acuña-Castroviejo 
D. Parameters of oxidative strees in saliva from 
diabetic and parenteral drug addict patients. J Oral 
Pathol Med 2006; 35(9):554-9. [CrossRef] 
[PubMed] 

24. Reznick AZ, Shehadeh N, Shafir Y, Nagler RM. Free 
radicals related effects and antioxidants in saliva 
and serum of adolescents with Type 1 diabetes 
mellitus. Arch Oral Biol 2006; 51(8):640-8. 
[CrossRef] [PubMed] 

25. Ben Zvi I, Gren Y, Nakhoul F, Kanter Y, Nagler RM. 
Effects of diabetes mellitus, chronic renal failure and 
hemodialysis on serum and salivary antioxidant 
status. Nephron Clin Pract 2007; 105(3):114-20. 
[CrossRef] [PubMed] 

26. Danilović V, Janković Lj. Morfološke barijere u 
gingivi čoveka-mehanizmi zaštite parodoncijuma. 
Stomatoloski glasnik Srbije 2000; 48: 95-103.  

27. Shafik SS, Zaki AE, Ashrafi SH, Nour ZM, El Nesr 
NM. Comparison of scanning and transmission 
electron microscopy of the epithelial pocket wall in 
juvenile and adult periodontitis. J Periodontol 1998; 
59: 535-43. [CrossRef]  

28. Sculley DV, Langley Evans SC. Salivary antioxidants 
and periodontal disease status. P Nutr Soc 2002; 
61(1):137-43. [CrossRef] [PubMed] 

29. Canakci CF, Cicek Y, Yildirim A, Sezer U, Canakci V. 
Increased levels of 8-hydroxydeoxyguanosine and 
malondialdehyde and its relatioship with antioxidant 
ezymes in saliva of periodontitis patients. Eur J Dent 
2009;3(2):100-6. [PubMed] 

30. Brock GR, Butterworth CJ, Mathews JB, Chapple IL. 
Local and systemic total antioxidant capacity in 
periodontitis and health. J Clin Periodontol 2004; 
31(7): 515-21. [CrossRef] [PubMed] 

31. Sculley DV, Langley-Evans SC. Periodontal disease 
is associated with lower antioxidant capacity in 
whole saliva and evidence of increased protein 
oxidation. Clin Sci 2003; 105(2): 167-72. 
[CrossRef] [PubMed] 

 
 
 
 
 
 
 
 
 
 

 17 

http://dx.doi.org/10.1152/ajpregu.00361.2003
http://www.ncbi.nlm.nih.gov/pubmed/14761864
http://dx.doi.org/10.1002/ptr.1861
http://www.ncbi.nlm.nih.gov/pubmed/16557614
http://dx.doi.org/10.1111/j.1600-0765.2005.00818.x
http://www.ncbi.nlm.nih.gov/pubmed/16105090
http://dx.doi.org/10.1902/jop.1996.67.10s.1123
http://www.ncbi.nlm.nih.gov/pubmed/8910831
http://dx.doi.org/10.1016/S0076-6879(94)33040-9
http://www.ncbi.nlm.nih.gov/pubmed/8015469
http://dx.doi.org/10.1016/0003-9861(59)90090-6
http://www.ncbi.nlm.nih.gov/pubmed/13650640
http://dx.doi.org/10.1034/j.1600-0757.2003.03110.x
http://www.ncbi.nlm.nih.gov/pubmed/12657001
http://dx.doi.org/10.1111/j.1600-051X.2007.01091.x
http://www.ncbi.nlm.nih.gov/pubmed/17555410
http://dx.doi.org/10.1016/j.numecd.2005.05.003
http://www.ncbi.nlm.nih.gov/pubmed/16054557
http://dx.doi.org/10.1016/j.rmed.2005.10.022
http://www.ncbi.nlm.nih.gov/pubmed/16321513
http://www.ncbi.nlm.nih.gov/pubmed/16299606
http://www.ncbi.nlm.nih.gov/pubmed/11354921
http://dx.doi.org/10.1111/j.1600-0765.2006.00889.x
http://www.ncbi.nlm.nih.gov/pubmed/16953817
http://dx.doi.org/10.1034/j.1600-051x.2000.027007453.x
http://www.ncbi.nlm.nih.gov/pubmed/10914885
http://www.ncbi.nlm.nih.gov/pubmed/16878065
http://dx.doi.org/10.1007/s00784-008-0202-z
http://www.ncbi.nlm.nih.gov/pubmed/18509684
http://dx.doi.org/10.1111/j.1600-0714.2006.00469.x
http://www.ncbi.nlm.nih.gov/pubmed/16968236
http://dx.doi.org/10.1016/j.archoralbio.2006.02.004
http://www.ncbi.nlm.nih.gov/pubmed/16620776
http://dx.doi.org/10.1159/000098320
http://www.ncbi.nlm.nih.gov/pubmed/17199094
http://dx.doi.org/10.1902/jop.1988.59.8.535
http://dx.doi.org/10.1079/PNS2001141
http://www.ncbi.nlm.nih.gov/pubmed/12002788
http://www.ncbi.nlm.nih.gov/pubmed/19421389
http://dx.doi.org/10.1111/j.1600-051X.2004.00509.x
http://www.ncbi.nlm.nih.gov/pubmed/15191586
http://dx.doi.org/10.1042/CS20030031
http://www.ncbi.nlm.nih.gov/pubmed/12650638


Analysis of the values of oxidative stress parameters in saliva...   Olivera Tričković-Janjić al. 

Originalni rad  UDK:616-008.9-074:616.311.2-002-053.2 
doi:10.5633/amm.2016.0202 

ANALIZA VREDNOSTI PARAMETARA 
OKSIDATIVNOG STRESA U PLJUVAČKI DECE SA 

GINGIVITISOM 

Olivera Tričković-Janjić1,2, Tatjana Cvetković1, Marija Igić1, 
Branislava Stojković1,2, Mila Janjić1, Gordana Filipović1,2 

Univerzitet u Nišu, Medicinski fakultet, Niš, Srbija1 
Klinika za stomatologiju, Niš, Srbija 2 

Kontakt: Olivera Tričković-Janjić 
Branka Miljkovića br. 34, 18 000 Niš, Republika Srbija 
E-mail: zoranjjanjić@yahoo.com

Rana detekcija i analiza vrednosti parametara oksidativnog stresa, malon-
dialdehida (MDA) i reaktivnih karbonilnih grupa (RKG) u pljuvački, kao mogućih bio-
hemijskih markera u dijagnostici i prognozi oboljenja parodoncijuma, može imati poseban 
značaj u dečjem uzrastu. Iz tog razloga, cilj ovog rada bio je da se ispitaju vrednosti 
navedenih parametara  u pljuvački dece bez gingivitisa i sa gingivitisom, kao i u odnosu 
na stepen inflamacije gingive.  

Ispitivanje je obavljeno kod 120 dece stare 12,2 godine sa stalnom denticijom. Za 
procenu stanja gingive upotrebljen je gingivalni indeks po Löe-Silnessu. Za određivanje 
MDA u nestimulisanoj  pljuvački korišćena je modifikovana metoda sa tiobarbiturnom 
kiselinom. Za određivanje RKG primenjena je kolorimetrijska reakcija sa 2,4 dini-
trofenilhidrazinom (2,4 DNPH).  

Rezultati analize prosečnih vrednosti prooksidanasa u pljuvački ispitanika studijske 
i kontrolne grupe pokazali su statistički značajno više vrednosti kod ispitanika studijske 
grupe, kako u koncentraciji RKG (UMW=667,5 z=-4,137 p<0,001) tako i u nivou MDA 
(UMW=452,5, z=-5,44, p<0,001). Rezultati analize nivoa MDA pokazali su porast 
prosečnih vrednosti sa porastom stepena inflamacije gingive sa statističkom značajnošću 
između grupa potvrđenom Kruskal Valisovim testom (χ2KW=32,45, p<0,001), ali ne i 
Man-Vitnijevim testom (Mann-Whitney test). Rezultati analize koncentracije karbonilnih 
grupa kod ispitanika sa različitim stepenom inflamacije gingive pokazali su porast sa 
statistički značajnim razlikama u vrednostima ovog parametra između svih grupa 
ispitanika (χ2KW=45,23, p<0,001), a Man-Vitnijevim testom najveću između ispitanika 
sa zdravom gingivom i ispitanika sa jakom inflamacijom gingive (UMW=113,00 z=-4,98, 
p<0,001). 

Prisustvo i porast parametara oksidativnog stresa malondialdehida i karbonilnih 
grupa u pljuvački dece sa gingivitisom u skladu je sa postojanjem i težinom paro-
dontalnog oboljenja. Ovi biohemijski parametri mogu biti važan dijagnostički i prog-
nostički biomarker stanja zdravlja parodoncijuma. Acta Medica Medianae 2016;55(2):12-
18. 
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