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Abstract:

Background & Objectives:

Recurrent Aphthous Stomatitis (RAS) is one of the most common chronic ulcerative lesions of the oral mucosa and its development
may be associated with oxidative stress. The aim of this study was to evaluate salivary Total Antioxidant Capacity (TAC) in patients
with minor RAS.

Materials & Methods:

In this case-control study, 27 patients with minor RAS and 28 age- and sex-matched controls without RAS were enrolled. TAC was
measured in unstimulated saliva for patients (during active lesion phase and after healing) and controls by immunologic assay. Data
were analyzed by SPSS 18 using paired and unpaired t-tests (P<0.05).

Results:

Salivary TAC levels of patients presented a significant increase from active lesion phase (0.26±0.16) to healing time (0.43±0.41);
(P=0.034). There was no significant difference in the level of salivary TAC between patients during active lesion phase and controls
(0.24±0.13); (P=0.641).

Conclusion:

Increasing level of salivary TAC may be involved in remission of RAS lesions, suggesting its evaluation in future studies.

Keywords: Recurrent aphthous stomatitis, Saliva, Total antioxidant capacity, Inflammatory lesions, Erythematous margin, Oxidative
stress.

1. INTRODUCTION

Recurrent  Aphthous  Stomatitis  (RAS)  is  one  of  the  chronic  ulcerative  and  inflammatory  lesions  affecting  oral
mucosa, which is characterized by recurrent episodes of erosions and painful ulcers in different areas of the oral mucosa
and an erythematous margin surrounding the lesions [1]. It is one of the most common painful lesions, which could
have negative effects on the quality of life, oral health and nutritional status [2, 3].

RAS with a frequency of 1.03% to 14.8% is the most common ulcerative oral mucosal disease among the general
population [4 - 7]. Some groups such as people in the third and fourth decades of life [8], women [9], patients with
celiac  disease  [10]  patients with  psychological disorders  [11] and  Acquired Immune  Deficiency  Syndrome (AIDS)
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patients treated with Highly Active Antiretroviral Therapy (HAART) [12] are at greater risk of developing the disease.

Allergies,  genetic  backgrounds,  hormonal  effects,  hematological  disorders,  immunological  factors,  infectious
agents, nutrient deficiency, stop smoking, stress and trauma are involved in the incidence of RAS [13]. These factors
can directly or indirectly impair the balance of oxidant-antioxidant system of the body and accelerate the free radicals
formation [14]. Numerous studies have reported the association between oxidative stress and the incidence of RAS [15 -
17].

Studies evaluating the serum oxidant-antioxidant system indicated lower levels of serum antioxidants in patients
with RAS compared to healthy people [18, 19]. Gupta et al. found that the serum antioxidant enzymes are impaired in
patients with RAS and might be involved in the pathogenesis of this disease [20].

Saliva is a mixture of Gingival Crevicular Fluid (GCF) and secretions from the salivary glands and it is the first line
of defense against oxidative stress [21]. Saliva contains a number of antioxidants with low molecular weight (such as
uric  acid,  ascorbic  acid,  glutathione  and  alpha-tocopherol)  and  albumin  antioxidants  that  are  transmitted  to  saliva
through the plasma and GCF. Other sources of antioxidants in the oral cavity are provided from the organism with
catalase and fresh blood oozing from damaged capillaries [22].

Studies  on  the  salivary  antioxidant  status  in  patients  with  RAS  are  highly  diverse  methodologically  and  with
contradictory results. Karincaoglu et al. reported rising levels of antioxidant enzymes of Superoxide Dismutase (SOD)
and Catalase (CAT) as well as reduced Glutathione Peroxidase (GSHPx) in the saliva of patients with RAS [23]. In a
study conducted by Saral et al., impairment in a non-enzymatic antioxidant system like reduction in vitamins A, E and
C was observed in the saliva of patients with RAS [24]. But Khademi et al. found that levels of salivary antioxidant
vitamins (A, E and C) were similar in patients with RAS and healthy individuals [25]. Cağlayan et al. [26] and Momen-
Beitollahi et al. [27] demonstrated that there was no significant difference in total antioxidant status between the saliva
of  patients  with RAS and healthy individuals.  However,  Babaee et  al.  observed that  total  antioxidant  capacity was
significantly lower in patients compared to healthy individuals [28].

The present  study aimed to  evaluate  the  total  antioxidant  capacity  of  saliva  in  patients  with  recurrent  aphthous
stomatitis compared to the healthy individuals.

2. MATERIALS AND METHODS

This case-control study was conducted on the patients with minor RAS and healthy individuals with matched age
and sex. The participants were selected from the patients admitted to Department of Oral and Dental Disease, School of
Dentistry, Kermanshah University of Medical Sciences, Iran (2016-2017). The research objectives and methods were
explained to the participants and they were enrolled if they were willing to participate and Consent form was obtained
from the patients. This study was approved by the Research Deputy of Kermanshah University of Medical Science,
Kermanshah, Iran (#97092). The sample size was obtained using Babaee study and the following formula:

Standard deviation of TAC in control group was S1=0.14 and in case group was S2=0.12.

Considering 95% confidence level (α=0.5), power (1- β) of 90%, and accuracy of 0.15 (d=0.15), the sample size
was calculated to be at least 16 cases in each group.

We recruited 56 subjects in both case and control groups, age and sex matched. 28 patients (16 male and 12 female
with an average age of 35 years) as the case group and 28 healthy individuals (16 male and 12 female with an average
age of 34 years) as the control group were selected using nonrandom convenience sampling method.

All participants were examined by oral medicine expert (the researcher). The minor RAS was diagnosed based on
clinical criteria. Inclusion criteria of the study consisted of being generally healthy, no history of having periodontal
disease, having no rampant caries. The case group included patients who had an oral ulcer that was diagnosed as RAS
by (researcher) and a history of at least three aphthous lesions episodes within the past year. In the control group, the
subjects had no aphthous ulcers based on examination and medical history. People taking any medication during the
three  months  prior  to  the  study,  consumers  of  cigarettes  and  alcohol,  patients  with  any  kind  of  oral  and  systemic

 

𝑛 =
(𝑍

1−
𝛼
2
+ 𝑍1−𝛽)

2

(𝑆1
2 + 𝑆2

2)

𝑑2
 



Evaluation and Comparison of Saliva Between Patients The Open Dentistry Journal, 2018, Volume 12   305

diseases were excluded from the study.

Salivary TAC level was measured for the patients during active lesion phase and healing time. For this purpose,
unstimulated  saliva  samples  were  collected  at  9  to  11  am.  The  participants  were  asked  to  brush  their  teeth  on  the
sampling day (for decreasing the debris and epithelial cells) and avoid consuming any food or drink up to 90 minutes
before  collecting  saliva  [21].  At  first,  individuals  were  requested  to  wash their  mouth  with  distilled  water.  After  5
minutes, saliva samples were obtained in a sitting position with bending the head forward. After the accumulation of
saliva under the tongue, the saliva was evacuated into a glass jar. The samples were immediately transferred to the
laboratory in ice containers. The samples were centrifuged for 10 minutes under 2000 g [28]; next, the supernatant was
removed and stored at -20°C until testing.

Then, the samples were unfrozen; total antioxidant capacity of saliva samples was measured using Ferric Reducing
Antioxidant  Power  technique  (FRAP).  In  this  method,  the  absorbance  of  the  sample  and  standard  solution  in  a
wavelength  of  593  nm  were  measured  at  37°C.  Iron  (II)  sulfate  (125-250-500-1000µM)  solutions  were  used  as
standards in the presence of  TPTZ (2,  4,  6-tvi-pyvidyl-s-wiazin).  The complex of  Fe+3-tptz in the presence of  anti-
oxidants was converted to Fe+2-tptz. This complex has a pinkish color and its color intensity has a direct relationship
with TAC level. This color has maximum absorption at 520 nm wavelength.

By comparing the absorbance of the sample and standards, the concentration of antioxidants in the samples was
obtained [21, 28].

2.1. Statistical Analysis

Data were analyzed using SPSS 17 software. The difference in salivary TAC level was evaluated between the case
and control groups using unpaired t-test. The difference between the active lesions phase and healing time in the case
group was assessed using a paired t-test. In this study, the significance level was less than 0.05 (P<0.05).

3. RESULT

In the present research, 28 patients (16 male and 12 female with an average age of 35 years) with minor RAS and 28
healthy individuals (16 male and 12female with an average age of 34 years) were included to the study. One patient was
excluded  from  the  study  because  of  unavailability  at  the  healing  phase.  Therefore,  27  patients  and  28  healthy
individuals were compared in terms of salivary TAC level. Fig. (1) shows the salivary TAC levels (Mmol/Liter) among
patients with RAS during the active lesions phase (0.26±0.16) and also healing phase (0.43±0.41), and in control group
(0.24± 0.13).

Fig. (1).  Salivary TAC (Total Antioxidant Capacity) levels in patients with Recurrent Aphthous Stomatitis (RAS) during active
lesion phase and healing time and in control group.

Salivary TAC level in the case group during the active lesions phase (0.26±0.16Mmol/Liter) was significantly lower
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(P=0.034) compared to the healing phase (0.43±0.41Mmol/Liter) (Table 1).

Table 1. Comparison of salivary TAC (Total Antioxidant Capacity) levels in patients with RAS between active lesion phase
and healing time.

– Patients
(active lesion phase)

Patients
(healing time) P value*

Salivary TAC concentrations
(Mmol / L) 0.26±0.16 0.43±0.41 0.034

* Paired t-test.

The Salivary TAC level was 0.26±0.16 Mmol/Liter in the case group during the active lesions phase and 0.24±0.13
Mmol/Liter in the control group, and there was no statistically significant difference between them (P=0.641) (Table 2).

Table 2. Comparison of salivary TAC (Total Antioxidant Capacity) levels between patients with RAS in active lesion phase
and control group.

– Patients
(active lesion phase) Control P value*

Salivary TAC concentrations
(Mmol / L) 0.26±0.16 0.24±0.13 0.641

* Unpaired t-test.

The salivary TAC level in the case group during the healing phase (0.43±0.41 Mmol/Liter) was significantly higher
(P=0.020) than the control group (0.24 ± 0.13 Mmol/Liter) (Table 3).

Table 3. Comparison of salivary TAC (Total Antioxidant Capacity) levels between patients with RAS in healing phase and
control group.

– Patients
(healing phase) Control P value*

Salivary TAC concentrations
(Mmol / L) 0.43±0.41 0.24±0.13 0.020

* Unpaired t-test.

4. DISCUSSION

RAS  is  the  most  common  ulcer  of  oral  cavity  but  its  etiology  remains  unknown.  Oxidative  stress  can  play  an
etiologic role in this ulcerative condition [28].

TAC  is  one  of  the  salivary  diagnostic  markers,  which  contains  two  groups  of  enzymatic  and  non-enzymatic
antioxidants and it is the first line of defense against oxidative stress [29]. Assessment of oxidative stress in saliva can
be used as a method to diagnose, follow-up and treat some diseases [30].

In the present study, salivary TAC in patients with RAS and its changes were evaluated after healing.

The results showed that TAC levels were not significant among the patients in the active lesions phase and control
group. Some studies reported that no significant differences were found in the salivary or serum TAC. They suggested
that  Reactive  Oxygen  Species  (ROS)  may  not  play  a  significant  role  in  the  etiology  of  RAS.  In  addition,  one
interpretation  can  be  that  the  oxidant/antioxidant  system  including  both  the  variant  enzymatic  and  non-enzymatic
components, were not utilized equally in oxidative stress process. Hence, the total antioxidant capacity did not express a
noticeable  declination  in  such  studies  [27,  28].  Cağlayan  et  al.  also  reported  that  there  is  no  significant  difference
between patients with RAS and healthy individuals in terms of total antioxidant capacity, Oxidative Stress Index (OSI)
and  salivary  myeloperoxidase  activity;  accordingly,  they  concluded  that  Reactive  Oxygen  Species  (ROS)  are  not
involved in the RAS etiology [26]. In addition, in the study by Khademi et al., the levels of malondialdehyde (MDA)
and  antioxidant  vitamins  A,  E  and  C  in  the  saliva  of  patients  with  RAS  were  reported  to  be  similar  to  healthy
individuals [25]. However, Saral et al. demonstrated that the non-enzymatic antioxidants (vitamins A, E and C) in the
saliva of patients with RAS were lower compared to the healthy individuals but the levels of salivary malondialdehyde
(MDA) were higher compared to the control group [24]. Babaee et al. stated that salivary MDA level in patients with
RAS is significantly higher and salivary TAC levels are significantly lower compared to the healthy individuals [28].
Karincaoglu  and  colleagues  examined  antioxidant  enzymes  in  the  saliva  and  reported  higher  levels  of  superoxide
dismutase, catalase and lower levels of glutathione peroxidase in patients with RAS compared to healthy individuals
[23]. Also, some studies indicated the effect of oxidative stress on the pathophysiology of RAS by observing higher
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levels of free radical nitric oxide in the saliva of patients with oral mucosal diseases compared to the control group [31 -
33].  Contradictory  results  of  different  studies  might  be  explained  based  on  multiple  factors  including  the  use  of
assessment techniques, difference in the sample size, genetic differences between the populations studied, effect of diet,
nutrient deficiencies or exposure to oxidative agents.

According  to  the  findings  of  the  present  study,  salivary  TAC levels  in  patients  with  RAS showed a  significant
increase after healing; it was also significantly higher than the control group. Similarly, increased levels of salivary
antioxidants have also been reported after healing of periodontal disease [34]. Rising salivary TAC level from active
lesions phase to the healing phase can be related to two probable reasons. The first possibility is that the increase in
salivary TAC can be attributed to a defense mechanism against the tissue inflammation changes. This can be justified
according to the study of Su et al. attributing an increase in the salivary TAC level to a compensatory response against
oxidative stress caused by periodontal disease [35]. The second issue is that patients because of having oral pain change
their  diet,  such  as  taking  more  liquid  food  and  juices  that  are  generally  rich  in  nutrients,  vitamins  and  antioxidant
compounds, thereby improving antioxidants status of whole body and saliva. Some studies have demonstrated the effect
of nutrition on antioxidant levels of saliva to support this possibility [36]. However, oxidant-antioxidant status changes
in the saliva depend on many factors, making the interpretation of occurred changes difficult.

CONCLUSION

The present study indicated that the salivary TAC level in the patients with RAS significantly was increased from
the active lesions phase to the healing time. This level in the acute phase of the disease had no significant difference
compared  to  the  control  group.  Increasing  level  of  salivary  TAC  may  be  involved  in  remission  of  RAS  lesions,
suggesting its evaluation in future studies.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE

Study was approved by the Research Deputy of  Kermanshah University  of  Medical  Science,  Kermanshah,  Iran
(#97092).

HUMAN AND ANIMAL RIGHTS

No  animals  were  used  in  this  research.  All  research  procedures  followed  were  in  accordance  with  the  ethical
standards of the committee responsible for human experimentation (institutional and national), and with the Helsinki
Declaration of 1975, as revised in 2008.

CONSENT FOR PUBLICATION

Written and informed consent was obtained from the patients.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1] Slebioda Z, Szponar E, Kowalska A. Recurrent aphthous stomatitis: genetic aspects of etiology. Postepy Dermatol Alergol 2013; 30(2):
96-102.
[http://dx.doi.org/10.5114/pdia.2013.34158] [PMID: 24278055]

[2] Krisdapong S, Sheiham A, Tsakos G. Impacts of recurrent aphthous stomatitis on quality of life of 12 and 15-year-old Thai children. Qual
Life Res 2012; 21(1): 71-6.
[http://dx.doi.org/10.1007/s11136-011-9925-4] [PMID: 21574018]

[3] Tabolli S, Bergamo F, Alessandroni L, Di Pietro C, Sampogna F, Abeni D. Quality of life and psychological problems of patients with oral
mucosal disease in dermatological practice. Dermatology (Basel) 2009; 218(4): 314-20.
[http://dx.doi.org/10.1159/000196973] [PMID: 19174600]

[4] Chattopadhyay A, Chatterjee S. Risk indicators for recurrent aphthous ulcers among adults in the US. Community Dent Oral Epidemiol 2007;
35(2): 152-9.
[http://dx.doi.org/10.1111/j.1600-0528.2007.00329.x] [PMID: 17331156]

http://dx.doi.org/10.5114/pdia.2013.34158
http://www.ncbi.nlm.nih.gov/pubmed/24278055
http://dx.doi.org/10.1007/s11136-011-9925-4
http://www.ncbi.nlm.nih.gov/pubmed/21574018
http://dx.doi.org/10.1159/000196973
http://www.ncbi.nlm.nih.gov/pubmed/19174600
http://dx.doi.org/10.1111/j.1600-0528.2007.00329.x
http://www.ncbi.nlm.nih.gov/pubmed/17331156


308   The Open Dentistry Journal, 2018, Volume 12 Rezaei and Soltani

[5] Feng J, Zhou Z, Shen X, et al. Prevalence and distribution of oral mucosal lesions: A cross-sectional study in Shanghai, China. J Oral Pathol
Med 2015; 44(7): 490-4.
[http://dx.doi.org/10.1111/jop.12264] [PMID: 25243724]

[6] Bhatnagar P, Rai S, Bhatnagar G, Kaur M, Goel S, Prabhat M. Prevalence study of oral mucosal lesions, mucosal variants, and treatment
required for patients reporting to a dental school in North India: In accordance with WHO guidelines. J Family Community Med 2013; 20(1):
41-8.
[http://dx.doi.org/10.4103/2230-8229.108183] [PMID: 23723730]

[7] Majorana A, Bardellini E, Flocchini P, Amadori F, Conti G, Campus G. Oral mucosal lesions in children from 0 to 12 years old: ten years’
experience. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2010; 110(1): e13-8.
[http://dx.doi.org/10.1016/j.tripleo.2010.02.025] [PMID: 20452255]

[8] Patil S, Reddy SN, Maheshwari S, Khandelwal S, Shruthi D, Doni B. Prevalence of recurrent aphthous ulceration in the Indian population. J
Clin Exp Dent 2014; 6(1): e36-40.
[http://dx.doi.org/10.4317/jced.51227] [PMID: 24596633]

[9] Baş Y, Seçkin HY, Kalkan G, et al. Investigation of behçet’s disease and recurrent aphthous stomatitis frequency: The highest prevalence in
turkey. Balkan Med J 2016; 33(4): 390-5.
[http://dx.doi.org/10.5152/balkanmedj.2016.15101] [PMID: 27606133]

[10] Cantekin K, Arslan D, Delikan E. Presence and distribution of dental enamel defects, recurrent aphthous lesions and dental caries in children
with celiac disease. Pak J Med Sci 2015; 31(3): 606-9.
[PMID: 26150853]

[11] Suresh KV, Shenai P, Chatra L, et al. Oral mucosal diseases in anxiety and depression patients: Hospital based observational study from south
India. J Clin Exp Dent 2015; 7(1): e95-9.
[http://dx.doi.org/10.4317/jced.51764] [PMID: 25810851]

[12] Patil N, Chaurasia VR, Babaji P, Ramesh D, Jhamb K, Sharma AM. The effect of highly active antiretroviral therapy on the prevalence of oral
manifestation in human immunodeficiency virus-infected patients in Karnataka, India. Eur J Dent 2015; 9(1): 47-52.
[http://dx.doi.org/10.4103/1305-7456.149640] [PMID: 25713484]

[13] Akintoye SO, Greenberg MS. Recurrent aphthous stomatitis. Dent Clin North Am 2014; 58(2): 281-97.
[http://dx.doi.org/10.1016/j.cden.2013.12.002] [PMID: 24655523]

[14] Akoglu G, Metin A, Kilinc F, et al. Total serum oxidant/antioxidant status and arylesterase activity in recurrent aphthous stomatitis. Ann
Dermatol 2013; 25(3): 273-7.
[http://dx.doi.org/10.5021/ad.2013.25.3.273] [PMID: 24003267]

[15] Bagan J, Saez G, Tormos C, et al. Oxidative stress and recurrent aphthous stomatitis. Clin Oral Investig 2014; 18(8): 1919-23.
[http://dx.doi.org/10.1007/s00784-013-1181-2] [PMID: 24407552]

[16] Avci E, Akarslan ZZ, Erten H, Coskun-Cevher S. Oxidative stress and cellular immunity in patients with recurrent aphthous ulcers. Braz J
Med Biol Res 2014; 47(5): 355-60.
[http://dx.doi.org/10.1590/1414-431X20143714] [PMID: 24760117]

[17] Ozturk P, Belge Kurutas E, Ataseven A. Copper/zinc and copper/selenium ratios, and oxidative stress as biochemical markers in recurrent
aphthous stomatitis. J Trace Elem Med Biol 2013; 27(4): 312-6.
[http://dx.doi.org/10.1016/j.jtemb.2013.04.002] [PMID: 23664921]

[18] Bilgili SG, Ozkol H, Takci Z, Ozkol HU, Karadag AS, Aslan M. Assessment of the serum paraoxonase activity and oxidant/antioxidant status
in patients with recurrent aphthous stomatitis. Int J Dermatol 2013; 52(10): 1259-64.
[PMID: 23834345]

[19] Tugrul S, Koçyiğit A, Doğan R, et al. Total antioxidant status and oxidative stress in recurrent aphthous stomatitis. Int J Dermatol 2016;
55(3): e130-5.
[http://dx.doi.org/10.1111/ijd.13101] [PMID: 26625952]

[20] Gupta I, Shetti A, Keluskar V, Bagewadi A. Assessment of serum enzymatic antioxidant levels in patients with recurrent aphthous stomatitis:
A case control study. Enzyme Res 2014; 2014: 340819.
[http://dx.doi.org/10.1155/2014/340819] [PMID: 25574385]

[21] Rahmani M, Ghorchi V, Rezaei F, Vaisi-Raygani A. Evaluation of total antioxidant capacity of saliva in high school students. Glob J Health
Sci 2015; 8(4): 89-94.
[http://dx.doi.org/10.5539/gjhs.v8n4p89] [PMID: 26573023]

[22] Ginsburg I,  Kohen R,  Shalish M, Varon D, Shai  E,  Koren E.  The oxidant-scavenging abilities  in the oral  cavity may be regulated by a
collaboration among antioxidants in saliva, microorganisms, blood cells and polyphenols: A chemiluminescence-based study. PLoS One
2013; 8(5): e63062.
[http://dx.doi.org/10.1371/journal.pone.0063062] [PMID: 23658797]

[23] Karincaoglu Y, Batcioglu K, Erdem T, Esrefoglu M, Genc M. The levels of plasma and salivary antioxidants in the patient with recurrent
aphthous stomatitis. J Oral Pathol Med 2005; 34(1): 7-12.
[http://dx.doi.org/10.1111/j.1600-0714.2004.00253.x] [PMID: 15610400]

http://dx.doi.org/10.1111/jop.12264
http://www.ncbi.nlm.nih.gov/pubmed/25243724
http://dx.doi.org/10.4103/2230-8229.108183
http://www.ncbi.nlm.nih.gov/pubmed/23723730
http://dx.doi.org/10.1016/j.tripleo.2010.02.025
http://www.ncbi.nlm.nih.gov/pubmed/20452255
http://dx.doi.org/10.4317/jced.51227
http://www.ncbi.nlm.nih.gov/pubmed/24596633
http://dx.doi.org/10.5152/balkanmedj.2016.15101
http://www.ncbi.nlm.nih.gov/pubmed/27606133
http://www.ncbi.nlm.nih.gov/pubmed/26150853
http://dx.doi.org/10.4317/jced.51764
http://www.ncbi.nlm.nih.gov/pubmed/25810851
http://dx.doi.org/10.4103/1305-7456.149640
http://www.ncbi.nlm.nih.gov/pubmed/25713484
http://dx.doi.org/10.1016/j.cden.2013.12.002
http://www.ncbi.nlm.nih.gov/pubmed/24655523
http://dx.doi.org/10.5021/ad.2013.25.3.273
http://www.ncbi.nlm.nih.gov/pubmed/24003267
http://dx.doi.org/10.1007/s00784-013-1181-2
http://www.ncbi.nlm.nih.gov/pubmed/24407552
http://dx.doi.org/10.1590/1414-431X20143714
http://www.ncbi.nlm.nih.gov/pubmed/24760117
http://dx.doi.org/10.1016/j.jtemb.2013.04.002
http://www.ncbi.nlm.nih.gov/pubmed/23664921
http://www.ncbi.nlm.nih.gov/pubmed/23834345
http://dx.doi.org/10.1111/ijd.13101
http://www.ncbi.nlm.nih.gov/pubmed/26625952
http://dx.doi.org/10.1155/2014/340819
http://www.ncbi.nlm.nih.gov/pubmed/25574385
http://dx.doi.org/10.5539/gjhs.v8n4p89
http://www.ncbi.nlm.nih.gov/pubmed/26573023
http://dx.doi.org/10.1371/journal.pone.0063062
http://www.ncbi.nlm.nih.gov/pubmed/23658797
http://dx.doi.org/10.1111/j.1600-0714.2004.00253.x
http://www.ncbi.nlm.nih.gov/pubmed/15610400


Evaluation and Comparison of Saliva Between Patients The Open Dentistry Journal, 2018, Volume 12   309

[24] Saral Y, Coskun BK, Ozturk P, Karatas F, Ayar A. Assessment of salivary and serum antioxidant vitamins and lipid peroxidation in patients
with recurrent aphthous ulceration. Tohoku J Exp Med 2005; 206(4): 305-12.
[http://dx.doi.org/10.1620/tjem.206.305] [PMID: 15997201]

[25] Khademi H, Khozeimeh F, Tavangar A, Amini S, Ghalayani P. The Serum and salivary level of malondialdehyde, vitamins A, E, and C in
patient with recurrent aphthous stomatitis. Adv Biomed Res 2014; 3: 246.
[http://dx.doi.org/10.4103/2277-9175.146366] [PMID: 25590024]

[26] Cağlayan  F,  Miloglu  O,  Altun  O,  Erel  O,  Yilmaz  AB.  Oxidative  stress  and  myeloperoxidase  levels  in  saliva  of  patients  with  recurrent
aphthous stomatitis. Oral Dis 2008; 14(8): 700-4.
[http://dx.doi.org/10.1111/j.1601-0825.2008.01466.x] [PMID: 19193199]

[27] Momen-Beitollahi  J,  Mansourian  A,  Momen-Heravi  F,  Amanlou  M,  Obradov  S,  Sahebjamee  M.  Assessment  of  salivary  and  serum
antioxidant status in patients with recurrent aphthous stomatitis. Med Oral Patol Oral Cir Bucal 2010; 15(4): e557-61.
[http://dx.doi.org/10.4317/medoral.15.e557] [PMID: 20173724]

[28] Babaee N, Hosseinkazemi H, Pouramir M, et al. Salivary oxidant/ antioxidant status and hematological parameters in patients with recurrent
aphthous stomatitis. Caspian J Intern Med 2016; 7(1): 13-8.
[PMID: 26958327]

[29] Ramezani  GH,  Moghadam  MM,  Saghiri  MA,  et  al.  Effect  of  dental  restorative  materials  on  total  antioxidant  capacity  and  calcium
concentration of unstimulated saliva. J Clin Exp Dent 2017; 9(1): e71-7.
[PMID: 28149467]

[30] Abdolsamadi HR, Rezaei F, Goodarzi MT, et al. Comparison of salivary nitric oxide and epidermal growth factor level between diabetic
patients and healthy individuals. Int J Diabetes Dev Ctries 2015; 35(3): S477-82.
[http://dx.doi.org/10.1007/s13410-014-0207-x]

[31] Ohashi M, Iwase M, Nagumo M. Elevated production of salivary nitric oxide in oral mucosal diseases. J Oral Pathol Med 1999; 28(8): 355-9.
[http://dx.doi.org/10.1111/j.1600-0714.1999.tb02053.x] [PMID: 10478960]

[32] Sunitha M, Shanmugam S. Evaluation of salivary nitric oxide levels in oral mucosal diseases: A controlled clinical trial. Indian J Dent Res
2006; 17(3): 117-20.
[http://dx.doi.org/10.4103/0970-9290.29878] [PMID: 17176827]

[33] Jagtap K, Baad RK. Estimation of salivary nitric oxide in recurrent aphthous ulcer and oral lichen planus patients with its clinical significance.
J Contemp Dent Pract 2012; 13(5): 623-6.
[http://dx.doi.org/10.5005/jp-journals-10024-1198] [PMID: 23250164]

[34] Novaković N, Cakić S, Todorović T, et al. Antioxidative status of saliva before and after non-surgical periodontal treatment. Srp Arh Celok
Lek 2013; 141(3-4): 163-8.
[http://dx.doi.org/10.2298/SARH1304163N] [PMID: 23745337]

[35] Su  H,  Gornitsky  M,  Velly  AM,  Yu  H,  Benarroch  M,  Schipper  HM.  Salivary  DNA,  lipid,  and  protein  oxidation  in  nonsmokers  with
periodontal disease. Free Radic Biol Med 2009; 46(7): 914-21.
[http://dx.doi.org/10.1016/j.freeradbiomed.2009.01.008] [PMID: 19280702]

[36] Méjean C, Morzel M, Neyraud E, et al. Salivary composition is associated with liking and usual nutrient intake. PLoS One 2015; 10(9):
e0137473.
[http://dx.doi.org/10.1371/journal.pone.0137473] [PMID: 26340090]

© 2018 Rezaei and Soltani.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: (https://creativecommons.org/licenses/by/4.0/legalcode). This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

http://dx.doi.org/10.1620/tjem.206.305
http://www.ncbi.nlm.nih.gov/pubmed/15997201
http://dx.doi.org/10.4103/2277-9175.146366
http://www.ncbi.nlm.nih.gov/pubmed/25590024
http://dx.doi.org/10.1111/j.1601-0825.2008.01466.x
http://www.ncbi.nlm.nih.gov/pubmed/19193199
http://dx.doi.org/10.4317/medoral.15.e557
http://www.ncbi.nlm.nih.gov/pubmed/20173724
http://www.ncbi.nlm.nih.gov/pubmed/26958327
http://www.ncbi.nlm.nih.gov/pubmed/28149467
http://dx.doi.org/10.1007/s13410-014-0207-x
http://dx.doi.org/10.1111/j.1600-0714.1999.tb02053.x
http://www.ncbi.nlm.nih.gov/pubmed/10478960
http://dx.doi.org/10.4103/0970-9290.29878
http://www.ncbi.nlm.nih.gov/pubmed/17176827
http://dx.doi.org/10.5005/jp-journals-10024-1198
http://www.ncbi.nlm.nih.gov/pubmed/23250164
http://dx.doi.org/10.2298/SARH1304163N
http://www.ncbi.nlm.nih.gov/pubmed/23745337
http://dx.doi.org/10.1016/j.freeradbiomed.2009.01.008
http://www.ncbi.nlm.nih.gov/pubmed/19280702
http://dx.doi.org/10.1371/journal.pone.0137473
http://www.ncbi.nlm.nih.gov/pubmed/26340090
https://creativecommons.org/licenses/by/4.0/legalcode

	Evaluation and Comparison of Total Antioxidant Capacity of Saliva Between Patients with Recurrent Aphthous Stomatitis and Healthy Subjects 
	[Background & Objectives:]
	Background & Objectives:
	Materials & Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Statistical Analysis

	3. RESULT
	4. DISCUSSION
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




