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Aim: Recurrent aphthous stomatitis (RAS) is recurrent and 
painful diseases of the oral mucosa that can be very painful 
and annoying despite their small size. There is no definitive 
cure for this disease and the usual treatments are mainly 
based on pain control. The aim of this study was to investigate 
the effect of honey-lemon spray (mucotin) in the treatment 
of recurrent aphthous stomatitis. Methods: This study is 
a randomized controlled clinical trial conducted in 2020 at 
Zahedan University of Medical Sciences on 46 RAS patients. 
The participants were randomly assigned to the intervention 
(mucotin) or control groups (Triamcinolone ointment) equally 
(23 patients in each group). Patients were evaluated for the 
severity of pain and ulcer size. Evaluations were performed on 
days 0, 2, 7 of the treatment using VAS. Data were analyzed 
using ANOVA statistical test. Results: The inner aspect 
of the lower lip was the most common site of RAS in the 
participants (48.8%) and the lowest site went for hard palate 
(2.4%). Four items including pain, burning sensation, necrosis 
area, and erythematous area were evaluated in both groups. 
There was no significant difference in all parameters before 
the treatment period (day 0). The mean pain score, burning 
sensation, necrosis, erythematous areas were not different in 
days 0, 2 and 7 between groups respectively (p=0.849, p=0.105, 
p=0.917, p=0.442). Conclusion: Honey-lemon spray (Mucotin) 
and topical corticosteroid have similar effects in RAS treating, 
So Mucotin can be used as the first line of treatment for RAS 
lesions. This herbal medicine has no side effects.
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Introduction

Recurrent aphthous stomatitis (RAS) is the most common recurrent acute oral ulcer-
ative condition. The incidence rate of this disease varies 5 to 25% of the population 
and it is usually more common in women1,2. RAS is known by recurrent, multiple, 
small, round ulcers with circumscribed margins, erythematous haloes, and yellow or 
grey floors3. The RAS lesions influence on the soft oral mucosal surfaces of the lips, 
cheeks, lateral and ventral tongue, upper and lower nonattached gingivae and some-
times the soft palate and throat. The lesions of RAS are painful, relating symptoms of 
oral function like chewing, swallowing and speech, so, affect quality of life significantly 
and interferes with daily activities2,4. They usually take 2–6 weeks to heal5. Although 
RAS is a common oral problem, and there are many investigations about clinical, 
immunologic, hematologic and microbiological aspects of it, but the etiology of RAS 
is not clear exactly and it is known as a multi-factor disorder2,4,6. 

The best management for RAS is to control the oral ulcers for the longest period 
with the least adverse side effects5. There is no approved curative therapy for RAS, 
accordingly, treatments are usually nonspecific and limited efficacy, such as topical 
agents like anti-microbial mouth rinses, analgesics, corticosteroids, systemic ther-
apy, and laser therapy7. So, trying to investigate an effective medication which has no 
side effects is continued. It seems the best treatment for RAS is topical medication, 
because not only the medication can directly affect the surface of the aphthous, also 
reduces systemic side effects. 

Honey as a food and a natural medicine has been used since ancient times. In Persian 
medicine (PM), as an old traditional and complementary medicine, honey has been 
recommended to treat ulcers particularly in mouth6,8-10. Also, studies have shown the 
beneficial effects of honey such as anti-cancer11, anti-microbial12, anti-oxidant, anti-in-
flammatory13, anti-ulcer, cytoprotective14, as well as decreasing and the prevention of 
mucositis and mouth sores15. Halim et al.16 study suggests to use of topical honey 
as an alternative medication to patients with RAS. Nevertheless, some studies have 
mentioned that eating sweet food like honey can worse the dryness of the mouth and 
they recommend patients to avoid it17. In PM, it has been recommended to use lemon 
(Citrus lemon) juice with honey. Lemon has anti-microbial, anti-radical, anti-oxidant 
and anti-inflammatory effects18,19. Lemon juice also has a sour taste, which causes 
sweetness of honey be less and does not make dry mouth.

 Considering there is a lack of reports that assess the effect of the honey-lemon on the 
healing of RAS, this study was undertaken to assess the effects of honey-lemon spray 
(called Mucotin as the name of the intervention drug in this study) on RAS compared 
to triamcinolone ointment. 

Materials and Methods:

Trial Design

This study was a randomized, open-label, parallel, active-controlled trial which was 
done between November 2019 to September 2020 on the patients who had RAS and 

http://www.aessweb.com/pdf-files/jasr 3(10), 1046-1057.pdf
http://www.aessweb.com/pdf-files/jasr 3(10), 1046-1057.pdf
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attended at Zahedan University of Medical Sciences (ZUMS) dental clinic. In this trial, 
we evaluated the safety and efficacy of honey-lemon spray in management of RAS. 
The methodology of the study did not change after the study was started. 

Drug preparation 

For making the drug honey and lemon juice were bought from Mahyar Company, Teh-
ran, Iran. Honey and lemon juice were mixed with the ratio of 2 to 1 (the amount of 
honey was twice as much as lemon juice) in the room temperature. It was then filtered 
to become smooth and even. The liquid was then poured in 30ml spray bottles and 
similar labels were stuck on all the spray bottles. The prepared sprays went through 
control check, they became standard based on one of its indexes. For the group con-
trol, Triamcinolone acetonide ointment 0.1% was bought from Behvazan Company 
and used for the control group. 

Participants

Patients who suffered of RAS entered into the study if fulfilled the inclusion cri-
teria. According to the study inclusion criteria, patients who were healthy, without 
systemic diseases (Diabetes mellitus, hyperthyroidism, hypothyroidism, etc.), older 
than 18 years that had 1-5 aphthous ulcers less than 24 hours with a size of less 
than 10 mm (if there were more than one aphthous ulcers, the average diameter 
of all ulcers were the criterion), were conducted to the study. If aphthous ulcers 
were adjacent to trauma due to sharp edge of tooth, broken restoration, orthodontic 
appliance or partial prosthesis, didn’t enter to the study. All participants signed the 
informed consent form to enroll in the study. Patients who had a history of receiving 
nonsteroidal anti-inflammatory drugs (NSAIDs), oral antihistamines, antibiotics, sys-
temic corticosteroids, immunosuppressive or any medication related to treatment 
of ulcer, pregnant women, as well as patients who did not follow up were excluded 
from the study.

Intervention

Eligible patients were divided into two parallel groups. Participants were randomly 
assigned to receive honey-lemon spray either five days as the experimental group, 
or triamcinolone ointment, as the control group. In experimental group, patients were 
asked to use honey-lemon spray four times daily (one hour before meals and twenty 
minutes before bedtime), in each time, used 2-3 puffs of honey-lemon spray on the 
surface of ulcers, for five days. In control group, patients were asked to use triamcin-
olone ointment four times daily (one hour before meals and twenty minutes before 
bedtime), in each time, used a thin layer of triamcinolone ointment on the surface of 
ulcers, for five days. In both groups, patients were asked to dry the ulcer site, then use 
medication. Moreover, patients were asked to avoid eating and drinking for half an 
hour after using the medication.

Outcomes

Patients were evaluated for the severity of pain and ulcer size. Participants seated on 
a dental unit and were exposed to light, and ulcer dimensions were evaluated by using 
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a periodontal probe. Evaluations were performed on days 0, 2, 7 of the treatment. 
Visual Analogue Scale (VAS) score was used in this study as the primary outcome 
measure. The subjective pain and burning sensation measurement tool was scored 
between 0 and 10 in terms of intensity (zero = no pain/burning sensation and 10 the 
most severe pain/burning sensation state). The secondary outcomes were total pain-
less time, the duration of treatment period in days, and the safety profile. 

Safety

All the participants were requested to inform any side effects of the medication. Also, 
the phone number of the researcher was available for all participates.

Sample size

Considering the study power as 80%, with 0.05 of type I error, an expected difference 
of 40% and 25% possibility of patients’ exclusion from the study, the sample size was 
defined 23 in each group. 

Efficacy index (EI)

Efficacy index (EI) was obtained based on the improvement in ulcer size and pain 
severity through the formula:

*100% [V2 or V7_V0)/V0)] EI=

V0 is related to the baseline data, and V2-V7 are related to the date of second and 
seventh days of intervention.

The following defined criteria were used to evaluate EI.

Complete recovery: EI = 100

Significant improvement: 100 ≥ EI > 70

Moderate recovery: 70 > EI ≥30

No improvement: EI < 30

Randomization 

Convenience sampling was done from all patients with RAS referring to dental clinic 
of ZUMS. Forty-six eligible patients were randomized in two parallel groups. A stat-
istician generated a randomized list by using a statistical software, via simple block 
randomization method. Then, the eligible patients were assigned into two groups by a 
researcher according to the randomized list. 

Ethical issues

The trial was in compliance with the Declaration of Helsinki and also reviewed, 
approved, and monitored by the ethics committee of Zahedan University of Medical 
Sciences (License number: IR.ZAUMS.REC.1398.295). It was also submitted to the 
Iranian Registry of Clinical Trial (IRCT20191012045067N2). All the participants signed 
an informed consent form prior to their enrollment in the study.
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Statistical methods

For comparing the amount of pain based on VAS, the ANOVA was used. P-values 
less than 0.05 were considered significant. All the data was analyzed using Statistical 
Package for the Social Sciences software, version 21 (SPSS Inc., Chicago, IL, USA).

Results 
Sixty-one patients with RAS were assessed for eligibility in the study period. Of them, 
46 participants meet the inclusion criteria as shown in figure 1 (CONSORT flowchart). 
The participants were randomly assigned to the intervention or control groups equally 
(23 patients in each group). The mean of age in the intervention and control groups 
were 27.86±11.59 years and 28.30 ± 10.63 years, respectively (p=0.378). Male/female 
ratio in the intervention group was 11/12 while, this was 12/10 in the control one 
(p=0.488). The inner aspect of the lower lip was the most common site of RAS in the 
participants (48.8%) and the lowest site went for hard palate (2.4%) although there 
was no difference between the groups in this regard (p=0.355).

Subjects referred to dental school

RAS
(61 patients)

Excluded (10 patients including 
4: Major Apthea, 3: drug usage 

and 3 no cooperation)

No take the medicine regularly
(4 patients)

46 RAS entered the
study for treatment

Figure 1. Flowchart of enrolling the subjects to this study

The results of the present study showed that the efficacy of honey-lemon oral spray 
was similar to the conventional treatment of triamcinolone in accelerating the healing 
process and pain relief of lesions. The baseline factors such as pain, burning, size of 
necrosis area and size of red area (erythema) before intervention in the two groups 
were not significantly different (p <0.05). On the second and seventh days after inter-
vention, pain was significantly reduced in the both groups but, comparison between 
two groups showed that there was not any significant difference between them 
(p-value = 0.849 for 2nd day, and p-value = 0.986 for 7th day). 
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Four items including pain, burning sensation, necrosis area, and erythematous area 
were evaluated in both groups. There was no significant difference in all parameters 
before the treatment period (day 0). As shown in table 1, the mean pain score was 
not different in days 0, 2 and 7 between groups (p=0.849). Moreover, other assessed 
items showed the same results in the current study. 

Table 1. Studied parameters before and after the treatment period in RAS patients

Parameter Day 0
Mean ± SD

Day 2
Mean ± SD

Day 7
Mean ± SD p-value

Pain 
Int. group 4.14±2.99 1.0±1.95 0.0

0.849
Con. group  4.80±2.66 1.40±1.43 0.0

Burning 
sensation

Int. group 5.52±3.03 1.57±2.06 0.14±0.65
0.105

Con. group  7.01±2.05 3.10±1.97 0.90±1.52

Necrosis area 
(mm)

Int. group 2.79±1.94 1.74±1.97 0.12±0.38
0.917

Con. group  3.20±1.81 1.95±2.06 0.25±0.54

Erythematous 
area (mm)

Int. group 3.48±3.47  1.43±3.15 0.14±0.65
0.442

Con. group  4.10±4.56 2.10±2.28 0.60±0.95

Abbreviations: SD: standard deviation; Int.: Intervention; Con.: Control; mm: millimeter

Also, total painless sensation and treatment period were assessed for the intervention 
and control groups. Both records did not show any significant difference statistically 
(Table 2). Six patients recorded mild burning for seconds while using honey-lemon 
spray without any impact on their consistent usage. In the control group, 2 patients 
reported moderate itching sensation but, they regularly continued the medication.

Table 2. Painless sensation and treatment period in studied participants

Parameter Intervention group
Mean ± SD

Control group
Mean ± SD p-value

Total painless sensation (days) 2.76 ± 1.79 1.70 ± 1.25 0.231

Treatment period (days) 4.95 ± 2.85 4.50 ± 1.84 0.897

Discussion
This study was conducted to compare the effects of a honey-lemon spray that named 
Mucotin, with triamcinolone ointment on RAS. The results showed that both treat-
ments were effective in reducing the pain, burning sensation, necrotic area, and ery-
thematous area of RAS lesions. However, there was no significant difference between 
the two groups in terms of these parameters. This suggests that Mucotin and triam-
cinolone ointment have similar effects in treating RAS.
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Ameri et al.20 conducted a randomized and double-blind clinical trial to compare the 
effect of honey-lemon spray with benzydamine hydrochloride spray on radiation-in-
duced acute oral mucositis in head and neck cancer patients. The results showed that 
honey-lemon spray significantly improved the mean score of radiation-induced oral 
mucositis, the amount of pain that patients experienced based on the VAS indicator, 
and the mean score of quality of life. The results also showed that honey-lemon spray 
had similar effects as benzydamine hydrochloride on the symptoms of radiation-in-
duced acute oral mucositis. Our study is consistent with Ameri’s study that demon-
strated the beneficial effects of honey-lemon in the improvement of oral ulcers20. 
Ghalayani et al.21 in a randomized double-blind study evaluated the efficacy of Punica 
granatum extract in the management of RAS and showed that Punica granatum 
extract in the form of oral gel (10%) may be beneficial in reducing RAS pain and has a 
positive effect in reducing the overall time period of complete healing. The results of 
Ghalayani’s study are similar to our study, but in Ghalayani’s study, the patient’s quality 
of life was not examined21. 

Li et al.22 in a systemic review of thirteen trials with a total of 1,515 patients investi-
gated the efficacy and safety of topical herbal medicine remedies on RAS and results 
showed favorable benefits of the topical treatment of RAS with natural herbal med-
icines and few side effects during the clinical trial period. Also, Shavakhi et al.23 in a 
systemic review of randomized clinical trials (2022), with thirty-three articles com-
prising 2,113 patients investigated the efficacy of herbal medicine in the treatment of 
RAS. The results of Shavakhi’s study suggested medicinal plants and phytochemicals 
as effective and safe agents for the treatment of RAS, as well few adverse events were 
reported23. The results of our study confirm the results of Chun-Lei Li’s22 study and 
Shavakhi’s23 study.

It is likely that oxidative stress caused by systemic inflammation plays a major role in 
the pathogenesis of RAS24. A cell-mediated immune response mechanism is the prob-
able immunopathogenesis of RAS which comprises activation of T cells and tumor 
necrosis factor α (TNF-α) by other leukocytes such as macrophages and mast cells2. 
Although finding the mechanism of honey-lemon spray was not a defined outcome for 
current study, the anti-inflammatory, antioxidant, anticancer, antibacterial, and wound 
healing effects of lemon and honey may be helpful in this regard25,26. Honey is a good 
source of amino acids, absorbable carbohydrates, and vitamins, expressly vitamin C, 
resulting in tissue regeneration and wound healing16.

Decrease in pain in both groups was predictable as there were plenty of evidence sup-
porting the effect of herbal products for this issue but, this item is controversial while 
reviewing a wide range of literature6,27-30. This controversy may be attributed to route 
of drug delivery, plant components, and dose of active agents. The dosage form could 
also play a role to the level of patients’ response rate to pain stimuli. On the other hand, 
the superiority of honey against topical corticosteroid has been demonstrated in a 
randomized clinical trial. They showed that honey could reduce ulcer size, duration 
of pain in days, and erythema. Another pilot trial on a bee product showed effective 
reaction in decreasing the number of recurrences in patients suffering from RAS6,31. 
The findings were in line with the current study except for erythema which was not 
reviewed in our trial. 
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Assessment of total painless sensation in patients in days showed similar results 
between the intervention and control groups (p=0.897). This point was in accordance 
with Saleh et al.32 which showed the efficacy of an herbal formula to decrease the 
pain sensation in patients with RAS. It is of worth mentioning that the treatments 
were not similar but, both of them showed a significant pain sensation reduction in 
a limited time period. This may support the evidence using herbal compounds for 
common problematic issues like aphthous ulcers in patients with poor dental hygiene 
and related problems.    

Remarkable side effects are among important reasons causing insufficiency in the 
current therapeutic approach in the field of dental medicine33. In a systematic review on 
25 randomized clinical trials assessing the pain reduction linked with RAS or decrease 
in pain duration, the rate of side effects was small34. This finding was in line with our 
study as there was no life-threatening side effects reported. Acceptable safety profile 
and the prescribed drug quality to improve quality of life are among important indices 
for choosing a new preparation in clinical setting. These findings may make the use of 
honey-lemon spray for the treatment of RAS more judicious.

Small sample size, subjective evaluation of pain in patients, absence of negative 
control, and lack of the mechanism of action are our limitations in the current trial. 
To the best of authors’ knowledge, this is the first trial on the effect of a natural 
remedy (honey and lemon) for the treatment of RAS. The dosage form is unique 
in this regard, too. The similarity of findings for triamcinolone, as a potent drug 
for treatment of RAS, and honey-lemon spray to reduce pain, burning sensation, 
necrotic area, and erythematous extent is a promising point to investigate its effi-
cacy in next randomized controlled trials with large populations. It is of more import-
ant considering its trivial charge, lower side effects, and patients’ enthusiasm for  
natural products.   

In conclusion, considering to the results, Mucotin (honey-lemon spray) and topical 
corticosteroid have similar effects in RAS treating, So Mucotin can be used as the first 
line of treatment for recurrent aphthous stomatitis lesions. This herbal medicine has 
no side effects.
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