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Abstract 

Introduction: The aim of this study was to evaluate thiobarbituric acid reactive substances 

(TBARS) as lipid peroxidation marker and total antioxidant capacity (TAC) in saliva of smoker 

and non-smoker men. 

Materials & Methods: This case-control study was performed on 104 men including smoker (52) 

and non-smoker (52) men, referred to the Oral Medicine Department in Babol Faculty of 

Dentistry. 2 ml of unstimulated saliva was collected and specimens were transferred to the 

Biochemistry Laboratory using dry ice and freezed. Data were analyzed using SPSS 18 and Mann 

Whitney test. 

Results: Findings indicated that the levels of TBARS and TAC in saliva of smokers were 

significantly higher than control group. 

Conclusion: Higher level of TBARS in smokers can show the evident and dangerous role of 

cigarette and its chemical compounds, and increased level of TAC in smokers can prove the 

hypothesis of compensatory mechanism of antioxidant system. 
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 چکیذه
بعٌَاى شاخص پراکعیداظیَى لیپیدّا،ٍ ظرفیت  (TBARSّدف از ایي هطالعِ،بررظی ترکیبات ٍاکٌش دٌّدُ با تیَباربیتَریك اظید) :مقذمه

 .( در بساق هرداى ظیگاری ٍ غیرظیگاری بَدُ اظتTACتام آًتی اکعیداًی )

کٌٌدُ بِ کلیٌیك دًداًپسشکی داًشگاُ  هراجعِ) غیرظیگاری 52ظیگاری ٍ  52)هرد  184شاّدی بر رٍی -ایي هطالعِ هَرد :هب واد و روشم

تا زهاى اًجام آزهایش ًگْداری شد.  -oC 28 بِ آزهایشگاُ بیَشیوی هٌتقل ٍ ظپط در فریسر ٍ تْیِ ًشدُ تحریك بساق ًوًَِبابل اجرا گردید. 

اظتفادُ  Mann- Whitneyٍ تعت  SPSS 18ٍ هیساى ظرفیت تام آًتی اکعیداًی اًدازُ گیری ٍ برای آًالیس دادُ ّا از   TBARSهقادیر

 شد.

 داری بالاتر از گرٍُ کٌترل بَدُ اظت.  ، در بساق ظیگاریْا بطَر هعٌیTBARS  ٍTACًتایج ًشاى داد  :یبفته هب

ْا هیتَاًد ًقش بارز ٍ خطرًاک هصرف ظیگار ٍ ترکیبات شیویایی آى را ًشاى دّد. افسایش در ظیگاری TBARSبالاتر بَدى  :نتیجه گیری

TAC .در ظیگاریْا، فرضیِ هکاًیعن جبراًی ظیعتن آًتیاکعیداًی را تایید هیٌواید 

  بساق،  دیاظ كیتَریَباربیت ، ظیگاری ّا،ّا داىیاکع یآًت ،اظترض اکعیداتیَ :واژگبن كلیذی

Introduction 

Tobacco consumption is one of the major risk 

factors for increasing the overall burden of diseases.
[1] 

Free radicals are produced not only during normal 

metabolic activities, but also more often in certain 

pathological conditions. These radicals have destructive 

effects on biological molecules including nucleic acids, 

carbohydrates, and particularly, proteins and lipids.
[ 2]  

 

Some studies have indicated that the progression of 

inflammation in response to the microbial plaque 

accumulation is reduced in smokers compared to non-

smokers, and gingivitis and gingival bleeding on 

probing are less common in smoker people.
[3] 

The 

results of Shiva et al. in 2016 demonstrated that 

cigarette smoking could reduce the total antioxidant 

capacity and increase the lipid peroxidation parameters. 
[4] 

The aim of this study was to evaluate and compare 

the levels of thiobarbituric acid–reactive substances  

 

(TBARS) and total antioxidant capacity (TAC) in saliva 

of smoker and non-smoker men. 

 

 

Materials & Methods 

The study was approved by the Ethics Committee of 

Babol University of Medical Sciences with the code of 

MUBABOL.REC.1389.6 the patients referred to the 

Department of Oral Medicine in Babol Faculty of 

Dentistry were clinically examined. In addition, their 

history of chronic diseases, thalassemia, anemia, 

infectious, cardiovascular, inflammatory and liver 

diseases, the use of complementary drugs, antibiotics 

and multivitamin were studied. According to the 

standard conditions, 2 ml of whole unstimulated saliva 

was collected from the subjects who did not have acive 

periodontitis, eat food and use toothbrushes at least one 
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hour prior to sampling. This sampling was taken in a 

sitting position on a normal chair and in a quiet 

environment at about 9-10 in the morning. Samples 

containing food particles and sputum were removed 

from the collection. 

Measurement of TBARS: Measuring the amounts of 

TBARS more specifically, malondialdehyde (MDA) as 

a marker of lipid peroxidation is mainly performed 

using spectrophotometric method. To prepare the TCA-

TBA-HCl reagent, dissolve 15 g of trichloroacetic Acid  

and 375 g of TBA  in 100 mL of 0.25 N HCl. 

Then, 1 ml of saliva sample was added to 2 ml of 

TCA-TBA-HCL reagent in the test tube and mixed 

vigorously. The solution was heated in a boiling water 

bath for 15 minutes. After cooling, centrifuge was 

performed for 10 minutes and the clear supernatant was 

used to measure. The absorbance of the samples was 

read at 532 nm. Then, the standard curve was drawn 

using absorbance of the standard samples (1,1,3,3, tetra 

ethoxy propane) and the TBARS concentration of the 

samples was obtained based on the standard curve. 

Measurement of TAC: TAC was determined by the 

ferric reducing antioxidant power (FRAP) protocol. 

Ferric to ferrous ion reduction at low pH due to the 

presence of antioxidants causes a blue colored ferrous-

tripyridyltriazine complex with a maximum absorption 

at 532 nm, which constitutes the basis of the FRAP 

assay. The changes in absorbance were investigated 

between the tested and standard specimens at this 

wavelength, and the results were reported in 

micromole/liter. All data were analyzed using SPSS 18 

and Mann Whitney test. 

 

 

Results 

This study was conducted on 104 men aged 20-50 

years in two groups of smokers and control without 

interventional criteria (Table 1). The values of TBARS 

as lipid peroxidation marker were significantly higher in 

saliva of smokers than control group (P <0.001). Based 

on the results of the current study, the TAC values were 

significantly higher in saliva of smokers than control 

group (P<0.0001).  

Table1. Mean and SD of TBARS and TAC in 

smokers and control groups 

Pvalue Mean± SD Number Group Index  

0.001 0.584±0.210 

0.394±0.173 

52 

52 

Smokers 

Control 

TBARS 

(Micromol.l) 

0.0001 0.848±0.262 

0.713±0.263 

52 

52 

Smokers 

Control 

TAC 

(mmol.l) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure1. The correlation between salivary TAC and 

TBARS values in two groups of smokers and controls 

 

Discussion 

Based on the findings of the present study, the 

values of TBARS as lipid peroxidation marker were 

significantly higher in saliva of smokers than control 

group. The results of the present study are consistent 

with those of some studies in other societies in terms of 

salivary lipid peroxidation levels. 

Given that saliva is the first biological fluid exposed 

to cigarette smoke, easier to access and non-invasive 

method for sampling, this biologic fluid is very 

important for many studies. Pryor in his review article 

summarized the results of studies on free radicals in 

cigarette and discussed about its carcinogenic effects. 
[5]

 

Shiva et al. in 2016 studied on saliva of 50 smokers 

and non-smokers. Oxidative stress values in the smoker 

group were significantly higher than the control group. 

As a result, cigarette smoking can increase the lipid 

peroxidation parameters such as MDA. Moreover, the 

duration of cigarette smoking has a devastating effect on 

the body that causes various diseases. 
[4]

 

Motallebnejad et al. studied on 60 children aged 12-

15 years old and observed that the TAC level was 

significantly lower in passive smokers than in non-

smokers. Furthermore, the lipid peroxidation level was 

lower in non-smokers, which was not significant. 
[6] 

Another study was carried out on 10 smokers and 39 

non-smokers and investigated the effect of CS on the 

activity of salivary peroxidase under mental stress 

conditions. It was found that salivary peroxidase activity 

was higher in smokers than in non-smokers and the 

activity of myeloperoxidase which plays an important 

role in the response to acute psychological stress is 

inhibited by CS. 
[7] 

Interpretation of this conclusion is 

 [
 D

O
I:

 1
0.

22
08

8/
cj

dr
.7

.2
.4

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
19

89
0.

20
18

.7
.2

.4
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

jd
r.

ir
 o

n 
20

25
-0

7-
12

 ]
 

                               3 / 5

http://dx.doi.org/10.22088/cjdr.7.2.44
https://dor.isc.ac/dor/20.1001.1.22519890.2018.7.2.4.4
http://cjdr.ir/article-1-237-en.html


Moballegholeslam M, et al.                                                                                     

Caspian J Dent Res-September 2018: 7(2): 44-48                                                      47  

that increased salivary TAC in smokers is a 

compensatory mechanism in response to the large 

amounts of free radicals found in CS and to oxidant 

compounds in smokers' saliva, which proves oxidative 

hazards of cigarette. TAC measured by FRAP method is 

one of the most reliable and comprehensive assays in 

determining the salivary antioxidant status and 

represents sum of the antioxidant compounds of the 

studied sample. This method was used in the current 

study although in various studies, some enzymatic or 

non-enzymatic antioxidants were studied. 

In a study conducted on unstimulated saliva of 30 

smokers and 30 non-smokers, it was shown that the 

activity of superoxide dismutase (SOD) enzyme was 

significantly higher in smokers than in non-smokers. 
[8]  

Giuca et al. studied the effect of cigarette smoke(CS )on 

salivary SOD (SOD) and glutathione peroxidase  

enzymes. Although GSH-Px activity had a significant 

decrease in smokers, there was no difference between 

control and case groups in the values of SOD activity. 

Of course, it should be noted that 10 of 24 persons in 

the control group were ex-smokers whose presence had 

an impaction the results. They also suggested that there 

was a significant difference in the values of enzyme 

activity between those who had not smoked for less than 

ten years and more than ten years. 
[9]

 

Kanehira et al. evaluated SOD and GSH-Px on the 

unstimulated saliva of 44 old smokers and 44 non-

smokers aged over 65 years old and found that SOD 

level was significantly higher in smokers than in non-

smokers, while the activity levels of peroxidase and 

GSH-Px enzymes were much higher in non-smokers. 
[10] 

The current study demonstrated that there was a positive 

and significant correlation between TBARS and TAC 

indicators, and this confirmed the hypothesis of the 

compensatory mechanism of the antioxidant system. 

This hypothesis states that when the body is exposed to 

higher levels of invasive free radicals and oxidizing 

compounds, the antioxidant defense system may be 

more active to resist with this condition, but excessive 

oxidants exceed from the antioxidant capacity of the 

body can lead to molecular and tissue damage, resulting 

in oxidative stress and a variety of disorders and 

diseases such as cancer and cardiovascular diseases. 

 

 

Conclusion 

Higher level of TBARS in smokers can indicate the 

evident and dangerous role of cigarette smoking and its 

chemical compounds in the occurrence of oxidative 

stress and peroxidation of compounds. Increased level 

of salivary TAC in smokers is a compensatory 

mechanism in response to the large amounts of free 

radicals in CS and to oxidant compounds in the saliva of 

smokers, which itself proves the risk of oxidative CS. 

 

 

Funding: This study was a part of research project 

(Grant No: 8928518), which was supported and funded 

by Babol University of Medical Sciences. 

Conflict of interest disclosure: The authors state that 

they have no conflict of interest. 

 

 

Authors' Contributions 

Mohammad Moballegholeslam: designing, concept 

and literature search, clinical study, data collection and 

manuscript preparation. Soleiman Mahjoub: designing 

of the study, clinical study, intellectual concept, data 

collection and editing. Mehrdad Taghibakhsh: 

designing. Ali Bijani: data and statistical analysis. 

 

 

References 

1.Mahjoub S, Haji-Ahmadi M, Faramarzi M, Jalali F, 

Moazzezi Z, Sajjadi P. How is Lipid profile and 

morbidity risk in smokers and nonsmokers? Caspian 

J Intern Med 2010; 1 : 128-33. 

2.  Mahjoub S,Tammaddoni A, Nikoo M, Moghadamnia 

AA. The effects of beta carotene and vitamin E on 

erythrocytes lipid peroxidation in beta-thalassemia. J 

Res Med Sci 2007;12 : 301-7. 

3.  Kerdvongbundit V, Wikesjö UM. Effect of smoking 

on periodontal health in molar teeth. J Periodontol 

2000; 71: 433-7. 

4.  Shiva A , Teimuriyan M. Total antioxidant capacity, 

lipid peroxidation and uric acid of saliva in smokers 

and non-smokers: a comparative study. Tehran Univ 

Med J 2016;74: 664-8.[In Persian] 

5. Pryor WA. Cigarette smoke radicals and the role of 

free radicals in chemical carcinogenicity.    Environ 

Health Perspect 1997;105 (Suppl 4):875 – 82. 

6. Motallebnejad M, Pouramir M, Jenabian N, Ranjbar 

Omrani M, Bijani A, Yarmand F. Evaluating the 

association between passive smoking with total 

antioxidant capacity and salivary lipid peroxidation 

levels in 12 to 15 year old adolescents. J Res Dent 

Sci 2014; 11: 40-4.[In Persian] 

 [
 D

O
I:

 1
0.

22
08

8/
cj

dr
.7

.2
.4

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
19

89
0.

20
18

.7
.2

.4
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

jd
r.

ir
 o

n 
20

25
-0

7-
12

 ]
 

                               4 / 5

http://tumj.tums.ac.ir/search.php?sid=1&slc_lang=en&auth=Shiva
http://tumj.tums.ac.ir/search.php?sid=1&slc_lang=en&auth=Teimuriyan
http://tumj.tums.ac.ir/article-1-7810-en.pdf
http://tumj.tums.ac.ir/article-1-7810-en.pdf
http://tumj.tums.ac.ir/article-1-7810-en.pdf
http://tumj.tums.ac.ir/browse.php?mag_id=1061&slc_lang=en&sid=1
http://tumj.tums.ac.ir/browse.php?mag_id=1061&slc_lang=en&sid=1
http://jrds.ir/browse.php?mag_id=20&slc_lang=en&sid=1
http://jrds.ir/browse.php?mag_id=20&slc_lang=en&sid=1
http://dx.doi.org/10.22088/cjdr.7.2.44
https://dor.isc.ac/dor/20.1001.1.22519890.2018.7.2.4.4
http://cjdr.ir/article-1-237-en.html


TBARS TAC in saliva of smokers and nonsmokers   

 

48  Caspian J Dent Res-September 2018: 7(2): 44-48 

7. Goi N, Hirai Y, Harada H, Ikari A, Ono T, Kinae N, 

et al.. Comparison of peroxidase response to mental 

arithmetic stress in saliva of smokers and non-

smokers. J Toxicol Sci  2007; 32:121-7. 

8. Baharvand M, Maghami AG, Azimi S, Bastani H, 

Ahmadieh A, Taghibakhsh M. Comparison of 

superoxide dismutase activity in saliva of smokers 

and nonsmokers.. South Med J 2010;103:425-7. 

9. Giuca MR, Giuggioli E, Metelli MR, Pasini M, Iezzi 

G, D'Ercole S,et al. Effects of cigarette smoke on 

salivary superoxide dismutase and glutathione 

peroxidase activity. J Biol Regul Homeost Agents 

2010; 24:359-66. 

10. Kanehira T, Shibata K, Kashiwazaki H, Inoue N, 

Morita M. Comparison of antioxidant enzymes in 

saliva of elderly smokers and non-smokers. 

Gerodontology2006;23:38-42. 

 

 [
 D

O
I:

 1
0.

22
08

8/
cj

dr
.7

.2
.4

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
19

89
0.

20
18

.7
.2

.4
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

jd
r.

ir
 o

n 
20

25
-0

7-
12

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://dx.doi.org/10.22088/cjdr.7.2.44
https://dor.isc.ac/dor/20.1001.1.22519890.2018.7.2.4.4
http://cjdr.ir/article-1-237-en.html
http://www.tcpdf.org

