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includes bacterial infection, immunological disorders 
and the increased viscosity of the submucosal extracel-
lular matrix4. In different sources, the predisposing fac-
tors for the development of aphthous have been thought 
to include psychological factors, hormonal changes, 
trauma and allergy3,5,6.

Recurrent aphthous stomatitis is divided into three 
classes of ulcerations including minor, major and her-
petiform aphthous. These painful ulcers are formed 
singly or multiply, especially in non-keratinised oral 
mucosa. Except for major aphthous ulceration, these 
ulcers last for 1 to 2 weeks and are self-limited2,7,8. The 
goals of current therapeutic approaches include the man-
agement of pain and functional impairment, as well as 
reducing the duration and frequency of recurrences9,10. 
To achieve these goals, several topical medicaments 
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Objective: To evaluate the potential of omega-3 polyunsaturated fatty acid supplement as an 
effective, safe and inexpensive medicine for the treatment of recurrent aphthous stomatitis.
Methods: In this double-blind clinical trial, 50 patients with recurrent aphthous stomatitis 
were randomly divided into the omega-3 group and placebo group. Patients in the omega-3 
group received 1000 mg omega-3 group capsules (Daroupakhsh Company, Tehran, Iran) for 
6 months; while those in the placebo group received placebo capsules with the same instruc-
tions. The pain, size, duration and recurrence rate of ulcers were recorded in each follow-up 
phase. Follow-up was done weekly in the first month of drug prescriptions and then monthly 
in the next 5 months. The data were analysed with SPSS-20 through the Mann-Whitney test 
to compare the groups with respect to each variable and the Wilcoxon and Friedman tests to 
compare the groups over time. Values were significant at P < 0.05.
Results: In the omega-3 group, pain was lessened from 4.96 to 3.04, irritation was reduced 
from 5.88 to 4.00 (P = 0.0627) and the size of ulcers was decreased from 2.30 to 1.48 mm 
(P = 0.062). No significant change was observed in the aforementioned variables in the pla-
cebo group. Moreover, the number of ulcers indicated a significant reduction in the fourth, 
fifth and sixth months in comparison with the placebo group (P = 0.00). 
Conclusion: The recurrence of ulcers in the omega-3 group showed a significant decrease 
in the fifth and sixth months compared with the placebo group (P < 0.05). The current study 
indicated that omega-3 consumption decreased the symptoms of recurrent aphthous stomatitis.
Key words: omega-3, recurrent aphthous stomatitis, treatment 
Chin J Dent Res 2016;19(3):159–164; doi: 10.3290/j.cjdr.a36681

Recurrent aphthous stomatitis is a common disorder 
characterised by recurring ulcers confined to the 

oral mucosa in patients with no other signs of systemic 
disease. With a higher prevalence amongst women1, this 
disease has been observed in 5 to 25% of the popula-
tion2.

Aphthous is a multifactorial ulcer, and the real cause 
has not been identified3. The aetiology of this disease 
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such as chlorhexidine, hyaluronic acid, amelexanx and 
some systemic drugs such as corticosteroids, levamisole 
and colchicine have been used11,12. Recent studies have 
investigated the beneficial effects of fish oil, which 
is rich in omega-3, eicosapentaenoic acid (EPA) and 
docosahexaenoicasid (DHA) on chronic inflammatory 
diseases such as rheumatoid arthritis, systemic lupus 
erythematosus and chronic periodontitis13-15. Several 
studies suggested that 1.5 g of DHA/EPA supplement 
per day would be enough to control the inflammatory 
processes, although some other studies advised higher 
doses (3.5 g/d)16. Except El Khouli et al17, rare stud-
ies have been carried out regarding the omega-3 in the 
treatment of recurrent aphthous stomatitis. The current 
study investigated the impact of omega-3 on patients 
with recurrent aphthous stomatitis.

Materials and methods

Subjects

In this double-blind clinical trial, the participants were 
selected from patients of the outpatient clinic of the Oral 
Medicine Department, Faculty of Dentistry at Zahedan 
University of Medical Sciences in Iran. The condition 
was evaluated by oral medicine specialists according to 
clinical symptoms, and those with inclusion and exclu-
sion criteria were selected. After receiving enough expla-
nations on the necessity of treatment, methodology and 
possible side effects, all patients signed a written consent 
regarding the treatment and 6-month follow-up, after 
they were enrolled in the study. The patients were visited 
from October 2013 and the follow-up was completed in 
December 2015. This study was confirmed by the Ethics 
Committee at Zahedan University of Medical Sciences. 
It was registered in the Iranian Registry of Clinical Trials 
with the number IRCT2015041620377N2.

The ulcers were diagnosed by an oral medicine 
specialist, based on clinical manifestations. The inclu-
sion criteria included: age > 13 years, experiencing 
a recurrent aphthous ulcer in at least each month for 
the last year, and having one to three aphthous ulcers 
(developed in less than 48 h) not wider than 5 mm. 
Patients with systemic diseases and those who take 
drugs, patients who were pregnant women, smokers 
or those who smoke other types of substances, and 
patients already treated for oral ulcers during the last 3 
months16, were excluded from the study.

In total, 50 patients were selected and randomly 
divided into the two groups of case (omega-3) and con-
trol (placebo). Patients in the case group (25 subjects 

including 10 men and 15 women) received 1000 mg 
omega-3 capsules (Daroupakhsh Company, Tehran, 
Iran) three times a day for 6 months, and the control 
group including 25 subjects, 12 men and 13 women 
received placebo capsules (Daroupakhsh Company, 
Tehran, Iran) with the same prescription. A special-
ist who was blind to the received dose evaluated the 
patients. The pain and irritation of ulcers were recorded 
with the Visual Analog Scale from 0 to 10 before treat-
ment and in each follow-up session. Before treatment 
and in each follow-up session, the sizes of ulcers were 
measured with a caliper, and the rate of recurrence was 
recorded. Follow-up was done weekly in the first month 
and monthly in the next 5 months. 

Data analysis and description

The data were analysed with SPSS 20 (SPSS, Illinois, 
USA) using the Mann-Whitney test to compare the 
placebo group with the omega-3 group with respect to 
each variable and the Wilcoxon and Friedman tests to 
compare the groups over time. Values are significant at 
P < 0.05.

Results

Both groups consisted of 25 subjects: 12 males and 
13 females in the placebo group and 10 males and 15 
females in the omega-3 group. In the placebo group, the 
average age of the patients was 31.6 years, ranging from 
14 to 49. It was 37.13 years in the omega-3 group, rang-
ing from 16 to 54.

The ulcers were as wide as 2.3 mm at the beginning 
of treatment in the omega-3 group. After 6 months of 
treatment with omega-3, on average they were as wide 
as 1.48 mm. There was a significant difference between 
the sizes of the ulcers at the beginning and the end of 
treatment in the omega-3 group (P < 0.05). There was 
no significant difference between the two groups in 
terms of the sizes of ulcers at the beginning. After 6 
months of intervention in the study groups, the ulcers in 
the omega-3 group were significantly smaller than the 
ulcers in the placebo group (P < 0.05) (Table 1).

The average pain was 4.44 at the beginning and 4.64 
after 6 months of treatment with placebos in the control 
group showing no significant difference. The average 
pain was 4.96 at the beginning and reduced to 3.04 
after 6 months of treatment with omega-3 in the case 
group. For this group a significant difference was found 
(P < 0.05). There was no significant difference between 
the two groups at the beginning, while after 6 months 
of intervention, the pain in the omega-3 group was 
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Table 1  Mean values of sizes of ulcers amongst the study groups at baseline and 6-month follow-up.

Time Omega-3 (Mean ± SD) Placebo (Mean ± SD) P value**

Baseline 2.20 ± 1.57 2.30 ± 1.90 0.497

After 6 Months 2.66 ± 2.30 1.48 ± 0.86 0.010

P value* 0.062 0.000

*: Wilcoxon Test
**: Mann-Whitney U Test

Table 2  Mean scores of the visual analogue scale amongst the study groups at baseline and 6-month follow-up.

Time Omega-3 (Mean ± SD) Placebo (Mean ± SD) P value**

Baseline 4.44 ± 1.61 4.96 ± 1.21 0.162

After 6 Months 4.64 ± 1.78 3.04 ± 1.20 0.000

P value* 0.0627 0.0000

*: Wilcoxon Test
**: Mann-Whitney U Test

Table 3  Mean values of monthly number of ulcers amongst the study groups at baseline and at 1-, 2-, 3-, 4-, 5- and 6-month 
follow-up.

Time (month) Placebo (n = 25) (Mean ± SD) Omega-3 (n = 25) (Mean ± SD) P value**

1 1.96 ± 1.24 1.12 ± 0.00 0.547

2 1.28 ± 1.24 1.60 ± 0.96 0.188

3 1.44 ± 1.23 1.32 ± 0.80 0.887

4 1.40 ± 1.19 0.84 ± 0.62 0.045

5 1.36 ± 0.96 0.64 ± 0.49 0.001

6 1.32 ± 0.75 0.41 ± 0.20 0.000

P value* 0.17 0.00

*: Friedman Test
**: Mann-Whitney Test

Table 4  Mean values of recurrence of ulcers amongst the study groups at baseline and at the 1-, 2-, 3-, 4-, 5- and 6-month follow-up.

Time (month) Placebo (n = 25) (Mean ± SD) Omega-3 (n = 25) (Mean ± SD) P value**

1 1.40 ± 0.76 1.52 ± 0.65 0.302

2 1.28 ± 0.74 1.48 ± 1.05 0.492

3 1.36 ± 0.86 1.28 ± 0.79 0.653

4 1.20 ± 1.00 1.04 ± 0.61 0.724

5 1.20 ± 1.04 0.60 ± 0.50 0.038

6 1.44 ± 1.04 0.41 ± 0.20 0.000

P value* 0.593 0.000

*: Friedman Test
**: Mann-Whitney Test
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prevent the production of arachidonic acid through 
cyclooxygenase and lipoxygenase. This effect indicates 
the supervisory role of EPA and DHA in limiting tissue 
damage and helping the ulcers heal21.

Omega-3 can partially inhibit a number of aspects 
of inflammation including leucocyte chemotaxis, adhe-
sion molecule expression and leucocyte endothelial 
adhesive interactions, production of eicosanoids like 
prostaglandins and leukotrienes from the n-6 fatty acid 
arachidonic acid, production of inflammatory cytokines 
and T cell reactivity. Mechanisms underlying the anti 
inflammatory actions of n-3 fatty acids include altered 
cell membrane phospholipid fatty acid composition, 
disruption of lipid rafts, inhibition of activation of the 
pro inflammatory transcription factor nuclear factor 
kappa B therefore reducing expression of inflammatory 
genes, activation of the anti inflammatory transcription 
factor NR1C3 and binding to the G protein coupled 
receptor GPR12022.

In this double-blind clinical trial, the results are 
consistent with the study conducted by El Khouli et 
al17 in 2014. They stated that consumption of omega-3 
could lessen the pain in patients with recurrent aphthous 
stomatitis. Duffy et al indicated that consumption of 
omega-3 would significantly influence the systemic 
lupus erythematosus, a fact which is consistent with 
the results of the present study13. Abbasi et al stated 
that consumption of triamcinolone acetonide 0.1% and 
diclofenac 1.0% would significantly reduce the size of 
ulcers23. El Khouli Am et al believed that consump-
tion of omega-3 would reduce the number of ulcers in 
patients with recurrent aphthous stomatitis17. Volkov24 
et al believed that B12 is also effective.

In this study, the recurrence of ulcers in the omega-
3 group decreased during the 6 months. Moreover, 
the number of ulcers were almost the same in the two 
groups in the first, second, third and fourth months. 
However, the number of ulcers in the omega-3 group 
were significantly decreased in the fifth and sixth 
months in comparison with the placebo group.

Vitamin E plays a helpful role in many actions such 
as prevention of PUFAs (Poly Unsaturated Fatty Acids) 
peroxidation in the intestine and cell membranes, preven-
tion of vitamin A oxidation in the intestine, preservation 
of cell membranes by neutralising free radicals, and 
prevention of RBC hemolysis25. Vitamin E also exerts 
anti-oxidative properties; a fact which can justify its role 
as a detoxifier and antioxidant. This compound makes 
the use of PUFAs and the protection of other materials 
such as vitamin A, enzymes and hormones possible26.

It was reported that the serum levels of vitamin E 
in RAS patients are considerably lower than healthy 

significantly lower than the placebo group (P < 0.05) 
(Table 2).

The average irritation of ulcers was 5.28 and 5.16 at 
the beginning and the end of treatment in the control 
group. The average irritation of ulcers was 5.88 and 
4.04 at the beginning and the end of 6 months of treat-
ment with omega-3 in the case group, with a significant 
difference (P < 0.05). No significant difference was 
found between the irritation of ulcers in the omega-3 
group and the placebo group at the beginning, while 
the irritation of ulcers in the omega-3 group was sig-
nificantly lower than that of the placebo group after 6 
months of treatment (P < 0.05).

The number of ulcers in the first, second, third, 
fourth, fifth and  sixth months are demonstrated in 
Table 3. There was no significant difference in the first, 
second and third months in terms of the number of 
aphthous ulcers in both groups. However, the number 
of ulcers decreased significantly in the omega-3 group 
in the fourth, fifth, and sixth months in comparison with 
the placebo group (P < 0.05). Considering the recur-
rence of ulcers during 6-month treatment, there was no 
significant difference between the two groups in the 
first, second, third and fourth months in terms of the 
recurrence. However, there was a significant decrease 
in the recurrence of ulcers in the omega-3 group com-
pared to the placebo group in the fifth and sixth months 
(P < 0.05) (Table 4).

Discussion 

The worldwide distribution, high frequency and 
decreased quality of life of recurrent aphthous stoma-
titis have resulted in a great deal of research into the 
aetiology and efficient therapy of this condition2,5,10. 
Therefore, various symptomatic treatments have been 
proposed for it, and there have been many side effects in 
some cases12. However, these agents cannot reduce the 
frequency of recurrence of the disease. Moreover, some 
studies have reported that stress management, relaxation 
and imagery training may also have additional therapeu-
tic benefits. In other words, the aim of treatment was to 
reduce pain, irritation and the number and size of ulcers.

Omega-3 supplement is an effective compound and 
includes unsaturated fatty acids of eicosapentaenoic 
acid (EPA) and docosahexaenoicasid (DHA). The help-
ful clinical effects of the omega-3 diet can be explained 
with the ability of EPA and DHA to change the cellular 
performance of polymorphonuclear leukocytes. This 
process is done through regulating the inflammatory 
cells and blocking the production of pro-inflammatory 
cytokines18-20. Omega-3 polyunsaturated fatty acids 
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individuals27,28. Kokcam29 compared the concentration 
of vitamin E in plasma and RBC amongst patients with 
Behçet’s disease and healthy individuals. This study 
indicated that the level of antioxidants decreased con-
siderably in patients with Behçet’s disease.

In 2005, Saral indicated that the levels of vitamins A, 
E and C were considerably lower in serum and saliva 
of patients with oral aphthous compared with healthy 
individuals. Therefore, there was a strong and very 
significant correlation between the serum and salivary 
levels of vitamins A, E, C and malondialdehyde30.

Various studies indicated the significant impact of 
vitamins and supplements such as A, E, C, B12 and 
minerals like zinc, iron and ferritin on symptoms of 
recurrent aphthous stomatitis24,27,28,30. The results of 
the current study showed that consumption of omega-
3 supplement would also decrease the symptoms of 
this disease significantly. It is recommended that more 
extensive studies should be conducted on larger sam-
ples over longer periods so that the treatments can be 
improved.

Conflicts of interest

The authors reported no conflicts of interest related to 
this study.

Author contribution

Dr Tahereh Nosratzehi for carrying out the research and 
writing the mansucript and Dr Azadeh Akar for his help.

(Received April 19, 2016; accepted June 06, 2016)

References
1. Liang MW, Neoh CY. Oral aphthosis: management gaps and recent 

advances. Ann Acad Med Singapore 2012;41:463–470.
2. Chavan M, Jain H, Diwan N, Khedkar S, Shete A, Durkar S. Recur-

rent aphthous stomatitis: a review. J Oral Pathol Med 2012;41:577–
583. 

3. Baccaglini L, Lalla RV, Bruce AJ, et al. Urban legends: recurrent 
aphthous stomatitis. Oral Dis 2011;17:755–770.

4. Preeti L, Magesh K, Rajkumar K, Karthik R. Recurrent aphthous 
stomatitis. J Oral Maxillofac Pathol 2011;15:252–256.

5. Kozlak ST, Walsh SJ, Lalla RV. Reduced dietary intake of vitamin 
B12 and folate in patients with recurrent aphthous stomatitis. J Oral 
Pathol Med 2010;39:420–423.

6. Huling LB, Baccaglini L, Choquette L, Feinn RS, Lalla RV. Effect of 
stressful life events on the onset and duration of recurrent aphthous 
stomatitis. J Oral Pathol Med 2012;41:149–152.

7. Tappuni AR, Kovacevic T, Shirlaw PJ, Challacombe SJ. Clinical 
assessment of disease severity in recurrent aphthous stomatitis. J Oral 
Pathol Med 2013;42:635–641.

8. Slebioda Z, Szponar E, Kowalska A. Etiopathogenesis of recurrent 
aphthous stomatitis and the role of immunologic aspects: literature 
review. Arch Immunol Ther Exp (Warsz) 2014;62:205–215.

9. Liu X, Guan X, Chen R, Hua H, Liu Y, Yan Z. Repurposing of yunnan 
baiyao as an alternative therapy for minor recurrent aphthous stoma-
titis. Evid Based Complement Alternat Med 2012;2012:284620.

10. Gavanji S, Larki B, Bakhtari A. The effect of extract of Punica grana-
tum var. pleniflora for treatment of minor recurrent aphthous stoma-
titis (MiRAS). Integr Med Res 2014;3:83–90.

11. Nolan A, Baillie C, Badminton J, Rudralingham M, Seymour RA. The 
efficacy of topical hyaluronic acid in the management of recurrent 
aphthous ulceration. J Oral Pathol Med 2006;35:461–465.

12. Pakfetrat A, Mansourian A, Momen-Heravi F, et al. Comparison 
of colchicine versus prednisolone in recurrent aphthous stoma-
titis: A double-blind randomized clinical trial. Clin Invest Med 
2010;33:E189–E195.

13. Duffy EM, Meenagh GK, McMillan SA, Strain JJ, Hannigan BM, 
Bell AL. The clinical effect of dietary supplementation with omega-3 
fish oils and/or copper in systemic lupus erythematosus. J Rheumatol 
2004;31:1551–1556.

14. Calder PC. Polyunsaturated fatty acids, inflammatory processes and 
inflammatory bowel diseases. Mol Nutr Food Res 2008;52:885–897.

15. Elkhouli AM. The efficacy of host response modulation therapy 
(omega-3 plus low-dose aspirin) as an adjunctive treatment of chron-
ic periodontitis (clinical and biochemical study). J Periodontal Res 
2011;46:261–268.

16. Kremer JM, Lawrence DA, Jubiz W, et al. Dietary fish oil and olive 
oil supplementation in patients with rheumatoid arthritis. Clinical 
and immunologic effects. Clinical and immunologic effects. Arthritis 
Rheum 1990;33:810–820.

17. El Khouli AM, El-Gendy EA. Efficacy of omega-3 in treatment of 
recurrent aphthous stomatitis and improvement of quality of life: a 
randomized, double-blind, placebo-controlled study. Oral Surg Oral 
Med Oral Pathol Oral Radiol 2014;117:191–196.

18. Serhan CN. Controlling the resolution of acute inflammation: a new 
genus of dual anti-inflammatory and proresolving mediators. J Peri-
odontol 2008;79(8 Suppl):1520–1526.

19. Schwab JM, Chiang N, Arita M, Serhan CN. Resolvin E1 and pro-
tectin D1 activate inflammation-resolution programmes. Nature 
2007;447:869–874.

20. Kesavalu L, Bakthavatchalu V, Rahman MM, et al. Omega-3 fatty 
acid regulates inflammatory cytokine/mediator messenger RNA 
expression in Porphyromonas gingivalis-induced experimental peri-
odontal disease. Oral Microbiol Immunol 2007;22:232–239.

21. Serhan CN. Novel chemical mediators in the resolution of inflamma-
tion: resolvins and protectins. Anesthesiol Clin 2006;24:341–364.

22. Calder PC. Omega-3 polyunsaturated fatty acids and inflamma-
tory processes: nutrition or pharmacology? Br J Clin Pharmacol 
2013;75:645–662.

23. Abbasi F, Zeinodini A, Valaei N. Comparing the Effects of Triamci-
nolone Acetonid 0.1% and Diclofenac 1% in Patients with Recurrent 
Aphthous Stomatitis. Res Dent Sci 2012;9:68–72.

24. Volkov I, Rudoy I, Freud T, et al. Effectiveness of vitamin B12 in 
treating recurrent aphthous stomatitis: a randomized, double-blind, 
placebo-controlled trial. J Am Board Fam Med 2009;22:9–16.

25. Hemilä H, Kaprio J. Subgroup analysis of large trials can guide fur-
ther research: a case study of vitamin E and pneumonia. Clin Epide-
miol 2011;3:51–59.

26. Lira FS, Rosa JC, Cunha CA, et al. Supplementing alpha-tocopherol 
(vitamin E) and vitamin D3 in high fat diet decrease IL-6 production 
in murine epididymal adipose tissue and 3T3-L1 adipocytes follow-
ing LPS stimulation. Lipids Health Dis 2011;10:37.



164 Volume 19, Number 3, 2016

NOSRATZEHI and AKAR

27. Azizi A, Shahsiah S, Ahmadi M. Serum vitamin A level in patients 
with recurrent aphthous stomatitis compared with healthy indi-
viduals. Journal of Islamic Dental Association of IRAN (JIDAI) 
2012;24:178–181.

28. Azizi A, Shah Siah S, Katanbaf Nejhad F. Assessment of Serum vit 
E levels in Patients with recurrent aphtous stomatitis. Res Dent Sci 
2011;7:51–55.

29. K kçam I, Naz ro lu M. Effects of vitamin E supplementation on 
blood antioxidants levels in patients with Behçet’s disease. Clin Bio-
chem 2002;35:633–639. 

30. 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;206:305–312.


