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ABSTRACT 
Background: Recurrent aphthous stomatitis is commonly observed and is mediated by the immune system. Lesions 
appear as painful, tiny, discrete vesicles. Flax (Linum usitatissimum) has antiseptic, anti-inflammatory properties. The 
present study was a randomized, double-blinded, placebo controlled conducted to assess the efficacy of Flax paint 
in this disease.  
Methods: Dermal irritation study; was performed by primary irritation to the skin and measured by a patch-test 
technique on the intact skin of the albino rabbit. Clinical study; 64 RAS patients, randomized to receive Flax paint or 
placebo topically (three times a day, for five days). The efficacy of the treatment was estimated (healing time, ulcer 
size reduction, pain score, change in condition), β-2 microglobulin (β-2M), α-1Antitrypsin (α-1AT), CRP & ESR, Safety, 
tolerance, side effects were assessed.  
Results: Dermal irritation test in vivo showed no sign of irritation in Flax paint. Clinical study; four days after treatment, 
95% of Flax group were completely healed from aphthous ulcers, compared with placebo group ( p < 0.0001). Flax 
paint group showed significant pain reduction after the 1st or 2nd dose application compared to baseline and 
placebo. Serum β-2M, α-1AT, CRP, & ESR values showed significant reduction in Flax paint treated group compared 
to baseline and placebo. No sign of adverse effects or tolerance. 
Conclusion: This is the first time reporting that Flax paint reduced the time to repair mucosal tissue (ulcer healing), and 
pain persistence, it has anti-inflammatory, and analgesic effect. There was no evidence of any adverse effects.  
Keyword: Flax, recurrent aphthous stomatitis. (J Bagh Coll Dentistry 2011; 23(sp. issue):100-107). 

 
INTRODUCTION  

 Recurrent aphthous stomatitis (RAS) is one of 
the most painful oral mucosal inflammatory 
ulcerative conditions and can cause pain on 
eating, swallowing and speaking.(1) 

A prodrome of localized burning or pain for 24 
to 48 hours can precede the ulcers. The lesions are 
painful, clearly defined, shallow, round or oval, 
with a shallow necrotic center covered with a 
yellow-grayish pseudomembrane and surrounded 
by raised margins and erythematous haloes. The 
pain lasts for three to four days, at which point 
early epithelialization can occur.(2) 

 Most patients have only one to three ulcers, 
and some have recurrences only two to four times 
each year (simple aphthosis). Others may have 
almost continuous disease activity with new 
lesions developing as older lesions heal, or may 
have ulcers associated with systemic diseases 
(complex aphthosis).(3) Lesions heal in 1 to 2 
weeks but may recur monthly or several times a 
year. This chronic inflammatory disease shows 
evidence of inappropriate immune response and 
studies confirm involvement of the innate immune 
system in its pathogenesis.(4)  
 
(1)Assistant professor. College of Dentistry/ Hawler Medical 
University 
(2)Assistant Lecturer. College of Dentistry/ Hawler Medical 
University 
(3)Assistant professor. College of Dentistry/ Hawler Medical 
University 
  

Depending on the severity and the size of 
ulcer, different treatments have been reported: 
Antibiotics, anti inflammatory, immunological 
mediators, topical anesthetic, and alternative.(5)  

Flax (Linum usitatissimum. Linn, Linaceae) is 
derived from the flax plant. Flaxseed oil are rich 
in alpha-linolenic acid (ALA), an essential fatty 
acid that appears to be beneficial for heart disease, 
inflammatory bowel disease, arthritis, and a 
variety of other health problems. Several studies 
reported that ALA has anti-inflammatory 
effects.(6) The expressed oil contains vitamins A, 
B, D and E minerals and amino acids, leading to 
its recommendation as a general nutritional 
supplement. Lignans can be used as natural 
antioxidants.(7) A dosage of up to 50 g of the 
flaxseed, which is nearly equal to 20 g flaxseed 
oil taken a day, is known to be safe and also 
palatable for most patients.(8)  

 This study evaluates the Flax paint safety and 
effectiveness for ulcer healing, and pain relief 
from aphthous stomatitis. 
 
METHOD 
Formulation of paints 

 Flax oil paint is composed of a standard Flax 
oil in glycerine (glycerol). Both constituents are 
authorised in the EU for oral use (European 
Pharmacopoeia V). Placebo free from active 
constituents. The product was presented in white 
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plastic 10mL bottle containing approximately 
9mL of paint.(9) 

Study of Flax paint on rabbit dermal irritation 
Animals: 

 Six healthy Albino rabbits (weight: 1500 ± 
500 g each), were individually housed in 
suspended cages with temperature of 25 ± 2 °C, 
for 1 week before the experiment. The 
experimental protocol has been approved by the 
ethics committee of Faculty of Dentistry, Baghdad 
University, before the experiment. 
Experimental protocol: 

 Primary irritation to the skin is measured by a 
patch-test technique on the intact skin of the 
albino rabbit in accordance with the guidelines of 
the Consumer Product Safety Commission, Title 
16, Chapter II, Part 1500(10). Briefly, the backs of 
the rabbits were clipped free of fur with an 
electric clipper at least 4 h before application of 
the sample. Introduction under a square patch of 
surgical gauze measuring 1 inch by 1 inch and 
two single layers thick, the test paint and placebo 
were applied on the back of the animals. The 
animals are immobilized with patches secured in 
place by adhesive tape. Made the first evaluation 
after 1 h, then the entire trunk of the animal is 
wrapped with a rubberized cloth, for the 24 h 
period of exposure. After 24 h of exposure, the 
patches are removed and the resulting reactions 
are evaluated on the basis of the designated values 
for erythema and edema with the Draize scoring 
criteria.(11) Readings are again made at the end of 
48, and 72 h. 

 The Primary Irritation Index (P.I.I.) was 
calculated following test completion. Material 
producing a P.I.I. score of greater than or equal to 
5.00 would be considered positive; the material 
would be considered a primary irritant to the skin. 
Clinical study: This study was done in the 
College of Dentistry, Hawler Medical University, 
the protocol was reviewed by the appropriate 
institutional review board. At the baseline 
appointment candidates received full written and 
verbal information about the study and possible 
side effects of treatment. Those meeting the 
inclusion criteria signed a detailed informed 
consent form. 

The patients were divided randomly into 2 
groups: Flax paint treated group and a Placebo 
group. 

The Dentists and the participants were blinded 
to the group assignment until the study ended. 

The patients received instructions about daily 
treatment: they followed up daily for ulcer 
reduction, healing time, pain reduction, and 
tolerance, the patient was asked about condition 
and side effects. 

At the beginning of the study, each patient was 
shown an Analogical Visual Scale (12, 13) and asked 
the level of pain sensation experienced before 
using the product (time 1). The patient was then 
directed how to use the paint, in the presence of 
the investigator; lightly apply the paint with 
cotton swab on the oral ulceration. The effect of 
the treatment was immediate and the pain 
evaluation was repeated 5 (time 2), 10 (time 3), 15 
(time 4), and 20 (time 5) minutes after the 
application of the product, and monitored till the 
end of the trial period. Additional clinical and 
epidemiological data were collected in a 
questionnaire.  

β-2 M assay; Serum was collected and stored 
at -20°C. It was assayed by ELISA (Phoenix 
pharmaceuticals). 

 The serum concentration of α-1AT were 
measured by the single radial immunodiffusion 
technique (Kent laboratories, USA), and were 
expressed in mg/dL. 

 Serum CRP levels were measured using 
fluorescence immunoassay (i-CHROMATM CRP). 
Safety assessments consisted of routine oral 
examinations, an evaluation of reported adverse 
events, laboratory determinations, vital signs, and 
body weight throughout the study.  
Statistics 

 All values are expressed as mean. Statistical 
significance of the difference was assessed by 
Student’s t-test. Values of p<0.05 were considered 
as significant.  
 
RESULTS 
Effect of Flax paint on rabbit dermal irritation 
 Dermal application test of flax paint caused no 
serious signs of erythema and edema on the intact 
sites. Individual results of dermal scoring appear 
in Table (1). Some of rabbits had very slight 
erythema after 24 h and 48 h, while there was no 
erythema in all animals. P.I.I. is calculated, based 
on the sum of the scored reactions divided 24 (two 
scoring intervals multiplied by two test 
parameters multiplied six rabbits. P.I.I. of Flax 
paint of 1, 24, 48, and 72 h was 0.333, and 0.666 
for placebo group; Irritation barely perceptible 
was observed on the skin of the rabbits of both 
groups. 
Clinical study 
 Patient characteristics as showed in table (2) 
females (54.6%) more than male (45.3%), no 
significant differences were seen between positive 
and negative family history, they are not smokers. 
The ulcer duration were 2 to 5 days, and the 
recurrence between 1 and 6 months in patients 
entering this study. 
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The majority type of RAS was minor 81.25%, 
followed by major aphthous 15.125%, and 
herpitiform 3.125% as showed in table (3), the 
major site of ulcer in all groups was cheek 
followed by lip and buccal. 
Treatments with Flax paint showed significant 
reduction of ulcer size within 4 days compared to 
baseline (0 time) and placebo group p (<0.0001) 
as showed in fig. (1 & 2). 
 The pain score; VAS showed significant 
reduction in pain after the 1st dose of Flax paint & 
disappear after 15-20 min. of paint application 
compared to baseline & placebo group 
p(<0.0001), fig.(3).  
The mean serum β-2M concentration was 
diminished significantly after using Flax paint, 

while placebo group showed no difference p 
(<0.001), Fig. (4). 
 Serum α-1AT concentration was raised in RAS 
patients (baseline & placebo), after treatment with 
Flax paint for 5 days, the values were decreased 
significantly compared to baseline & placebo 
group p (<0.001), fig. (5). 
 CRP was decreased significantly p (<0.01) in 
Flax treated group (90% of the sample studied), 
compared to baseline & placebo group, fig. (6). 
ESR also decreased significantly in Flax treated 
group p (<0.01), fig. (7). 
Safety study: The studied medication was well 
tolerated, no adverse effects, and no change in 
weight were identified.  

 

Table 1: Primary skin irritation test from six rabbits observed at1, 24, 48, and 72 hours. 

 
Animal # 

Flax Paint Placebo 
Erythema Edema Erythema Edema 

1 h 24 h 48h 72h 1h 24h 48 h 72 h 1 h 24 h 48 h 72 h 1h 24h 48h 72h 
1 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 2 1 1 0 0 0 0 
3 0 1 1 0 0 0 0 0 0 2 1 1 0 0 0 0 
4 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 
5 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 
6 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 

Total 0 5 3 0 0 0 0 0 0 8 5 3 0 0 0 0 
PII 0.333 0.666 

For erythema: 0 = No erythema, 1 = Very slight erythema (barely perceptible), 2 = Well-defined erythema, 3 = Moderate to severe 
erythema, 
 4 = Severe erythema (beet redness) to slight eschar formations (injuries in depth). 
For edema: 0 = No edema, 1 = Very slight edema (barely perceptible), 2 = Slight edema (edges of area well defined by definite raising), 3 = 
Moderate edema (raised approximately 1 millimeter), 4 = Severe edema (raised more than 1 millimeter and extending beyond the area of 
exposure). 
Evaluation of primary irritation index (PII): 0.00 No irritation, 0.04 – 0.99 Irritation barely perceptible, 1.00 – 1.99 Slight irritation, 2.00 
– 2.99 Mild irritation, 3.00 – 5.99 Moderate irritation, 6.00 – 8.00 Severe irritation. 

 
Table 2: Patients’ characteristics 

No. of patients 64 

Sex 
Female 
Male 

 
35 (54.69 %) 
29 (45.31 %) 

Age (yr) 
Mean 

 
32 

 
Weight (Kg) 71 

RAS Family history + ve      
  - ve 

 
22 (34.375 %) 
42 (65.625 %) 

Smoking No 
Flax paint group 34 (53.125 %) 

Placebo group 30 (46.875 %) 
Ulcer 

Duration (days) 
Recurrence (month) 

 
2-5 
1-6 
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Table 3: The site of aphthous ulcers in relation to types: 
Sites of ulcer Types of aphthous ulcer  

Total Minor Major Herpitiform 
lip 16 2 2 20 

Cheek 18 5 0 23 
Buccal 10 3 0 13 
Tongue 5 0 0 5 
Palate 3 0 0 3 
Total 52 10 2 64 

% 81.25 15.625 3.125 100 
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Figure 1: Ulcer size (mm2) with days of trial of Flax paint and placebo groups. 
 

 
 

Figure 2: RAS patient. A- Before treatment, B- Healed ulcer after treatment with Flax paint. 
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Figure 3: Pain score after topical treatment of Flax paint compared to placebo over time. 
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Figure 4: Mean Serum β-2 microglobulin (mg/L) concentration pre and post treatment by Flax 

paint and Placebo. 
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Figure 5: Mean Serum α-1 Antitrypsin (mg/dl) values of pre and post treatment by Flax paint 
and Placebo. 
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Figure 6: Mean CRP (mg/L) values of Flax paint and placebo groups pre and post treatment. 

 

0
5

10
15
20
25
30

Flax paint pre
treatment

Placebo pre
treatment

Flax paint post
treatment

Placebo post
treatment

ES
R 

mm
/hr

Male

Female
 

Figure 7: Mean ESR (mm/hr) values of Flax paint and placebo groups pre and post treatment. 
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DISCUSSION 
 The father of modern medicine, Hippocrates, 

discovered the anti-mucous and expectorant 
properties of Flax, and recommended it to soothe 
coughs. Flaxseed contains 30-40% fixed oil 
(including 36-50% linolenic acid and 23-24% 
linoleic acid), 6% mucilage, 25% protein, and 
small amounts of linamarin. Linamarin has a 
sedative effect on the respiratory system.(14)This 
may be explain the analgesic effect of Flax paint 
in reducing pain significantly (p<0.0001) from 1st 
to 2nd dose. 

The dermal irritation test was performed to 
ensure the safety of human using these 
substances. Animals have been used to assess 
dermal irritation and changing range from 
erythema and edema to corrosion and ulceration. 
In this study, the treatment of Flax paint caused 
no serious signs of irritation, it produced barely 
irritation index (0.04-0.99), and this finding 
indicates that Flax paint can be categorized as a 
non-irritant. 

 Flax is the richest source of α-Linolenic acid 
(ALA) in the North American diet. It’s converted 
to two major metabolites in vivo, the long-chain 
ω-3 fatty acids, eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA) after elongation and 
desaturation. The major metabolite of linoleic acid 
is arachidonic acid (20:4, ω-6). (15, 8) 

 In an experimental study on human monocytic 
THP-1 cells,(16) it was observed that 
polyunsaturated fatty acids have an inhibitory 
effect on LPS-stimulated inflammatory response, 
with alpha-linolenic acid (ALA) and 
docosahexaenoic acid (DHA) being more 
beneficial than linoleic acid (LA). Several cross 
sectional studies support the hypothesis that ω-3 
fatty acid intake, especially in the form of 
eicosapentaenoic acid (EPA) and DHA, have anti-
inflammatory properties.(17-19) effects.(20) The 
same authors show that the increase in the intake 
of ALA from flaxseed oil elicit anti inflammatory 
effects by inhibiting IL-6, IL-1β, and TNF-α 
production in peripheral blood mononuclear 
cells.(21) Flaxseed (oil and mucilage) have 
gastroprotective effect against ethanol-induced 
gastric ulcers.(22) ALA is a precursor of EPA and 
DHA, alters the fatty acid composition of cell 
membranes, inhibits the release of pro-
inflammatory eicosanoids,(23) affects membrane 
fluidity and elasticity, Because ALA can interfere 
with the metabolism and biological actions of the 
ω-6 fatty acids, ALA may block the actions of 
platelet-activating factor (PAF), the formation of 
arachidonic acid and the formation of potent 
eicosanoids.(24, 25) This may occur as a result of 
decreased prostaglandin levels or decreased 

cytokine production.(26) Dietary flaxseed oil (14 
g/d) has also shown 90% inhibition of pro-
inflammatory cytokine production in patients with 
rheumatoid arthritis.(27) That’s mean it acts as 
anti-inflammatory. Omega-3 fatty acids have been 
shown to suppress oxygen-free radicals from 
neutrophils and monocytes, as well as the 
production of interleukin-1, tumor necrosis factor, 
and leukotriene B4.(28) That’s mean antioxidant 
effect of Flax have a role in treating RAS. These 
results from previous studies may explain the anti-
inflammatory effect of Flax paint in 
reepethelization and ulcer healing. 

 Increased adherence of neutrophils may help 
perpetuate the ulceration,(29) and release of tumor 
necrosis factor has also been reported.(30) Elevated 
acute phase reactants such as C9 and C- reactive 
protein(31) and β-2 microglobulin (32) have been 
described in RAS patients. A low molecular 
weight protein, β-2M, which is released by 
lymphocytes.(33)The concentration of it in the 
serum is increased in various disorders especially 
those with an immunological basis.(34,35)Serum 
levels of β-2 microglobulin(32) have been reported 
to be raised in some patients, and may represent a 
non-specific acute phase response.(36)All patients 
entering this study had increased levels of β-2 M, 
Flax paint treated group showed significant 
reduction in serum β-2 M levels.  

 CRP is a plasma protein, its levels rise in 
response to inflammation.(37) CRP can affect some 
T-cell functions in that it binds selectively to 
human T lymphocytes and inhibits their ability to 
form spontaneous rosettes and the mixed 
lymphocyte reaction.(38) It is therefore postulated 
that during epithelial inflammation in recurrent 
oral ulcers some of the acute phase proteins (APP) 
are formed; such as CRP, α-1AT are increased 
and in some patients may modulate the 
immunological mechanism by their capacity to 
bind to T lymphocytes, to promote phagocytosis 
and to activate complement.(39) This study agrees 
with it, APP increased significantly, but after 
treatment with Flax paint, decreased significantly 
(p< 0.001). That’s mean Flax may have the ability 
to enhance immunity. 

 Higher ESR values and decreased serum iron 
concentrations which might be an indirect index 
of loss of epithelium.(40) We agrees with this study 
in which ESR increases in RAS patients, but after 
treatment with Flax paint and healing of ulcers, it 
was decreased. 

 Authors conclude that Flax paint is a safe & 
good treatment for RAS, it need further studies on 
anti-inflammatory, analgesic, & antioxidant 
properties. 
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