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A B S T R A C T

Introduction: Chemotherapy can induce a range of unpleasant adverse effects, with oral mucositis being one of the 
most common. This condition significantly impacts patients’ quality of life and can disrupt their adherence to 
treatment protocols. Oral mucositis serves as an important limiting factor in chemotherapy, often necessitating 
dose reductions or treatment delays, which in turn can compromise the overall effectiveness of the therapy. This 
study was conducted to investigate the effect of melatonin mouthwash on the prevention of chemotherapy- 
induced oral mucositis.
Methods: Following the preparation of melatonin and placebo mouthwashes, a randomized, double-blinded, 
placebo-controlled clinical trial was conducted on patients with solid tumor malignancies who had no oral le
sions and were treated with chemotherapy regimens. The patients began using the mouthwash on the first day of 
their corresponding chemotherapy course, continuing for six weeks with a frequency of three times daily, 4mL 
per application. At the end of each week, the patients were evaluated for the severity and duration of mucositis, 
as well as the associated pain. Quality of life was assessed at the study’s start and weekly thereafter.
Results: Seventy patients were randomized into melatonin (n = 35) and placebo (n = 35) groups. The melatonin 
group had a lower incidence of mucositis (11.43 % versus 34.28 %), with a relative risk of 0.74 (95 % confidence 
interval (CI): 0.56 to 0.96). The severity of mucositis showed statistically significant differences between the 
melatonin and placebo groups at the end of the fifth week (P = 0.003) and the sixth week (P = 0.002). Addi
tionally, the intensity of pain caused by mucositis demonstrated statistically significant differences at the end of 
the third week (P = 0.021), the fifth week (P = 0.001), and the sixth week (P = 0.001). There was also a sig
nificant difference in the overall duration of mucositis between the melatonin and placebo groups (mean dif
ference -8.83, 95 %CI: -14.54 to -3.12). The mouthwash was well tolerated in both groups.
Conclusion: The findings of this study suggest that melatonin mouthwash is effective in preventing chemotherapy- 
induced mucositis. A six-week regimen of melatonin mouthwash significantly reduces the severity and duration 
of mucositis, as well as the associated pain intensity.

Abbreviations: AC, Doxorubicin, Cyclophosphamide; BSA, Body Surface Area; ◦C, Celsius; CI, Confidence Intervals; CONSORT, Consolidated Standards of 
Reporting Trials; DNA, Deoxyribonucleic acid; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire core 30; 
FOLFIRI, Folinic acid, Fluorouracil, Irinotecan; FOLFOX, Folinic acid, Fluorouracil, Oxaliplatin; Gy, Gray; Hgb, Hemoglobin; IRCT, Iranian Registry of Clinical Trials; 
IQR, Interquartile Range; ml, milliliter; PLT, Platelet; ROS, Reactive Oxygen Species; SD, Standard Deviation; SPSS, Statistical Package for the Social Sciences; TP53, 
Tumor Protein p-53; USP, United States Pharmacopeia; VAS, Visual Analog Scale; WBC, White Blood Cells; WHO, World Health Organization; w/v, Weight per unit 
volume.
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1. Introduction

The inflammatory response of the epithelial mucosa to the cytotoxic 
effects of chemotherapy leads to mucositis, a painful side effect of 
antineoplastic treatments [1]. Mucositis can cause pain, difficulty in 
eating, malnutrition, prolonged hospital stays, and infection, ultimately 
leading to a significant reduction in quality of life and adherence to 
treatment [2]. The incidence of oral mucositis varies from 52 % in pa
tients receiving standard chemotherapy to 100 % in those receiving 
high-dose chemotherapy [3]. If not adequately managed, oral mucositis 
is a major limiting factor of chemotherapy and can worsen the prognosis 
and patient compliance with treatment [4].

Systemic chemotherapy triggers tissue damage, releasing reactive 
oxygen species (ROS) and causing deoxyribonucleic acid (DNA) damage. 
This leads to the death of basal and supra-basal epithelial cells [5]. In the 
early stages of mucositis development, despite mucosal and submucosal 
damage, patients typically exhibit few symptoms without macroscopic 
evidence of mucosal injury [6]. In advanced stages, mucosa and sub
mucosa ulcerate, causing pain and hindering oral nutrition. Bacterial 
translocation through breaches exacerbates inflammation and tissue 
damage [7].

To prevent the occurrence of mucositis, maintaining oral hygiene is 
recommended. This strategy effectively prevents oral mucositis and 
mitigates its duration and severity by lowering the microbial load, which 
also helps in preventing secondary infections [8]. Patients should be 
advised to maintain adequate hydration and avoid irritants such as to
bacco and alcohol (both as a beverage and in alcohol-containing 
mouthwashes) [9].

As a medical preventive strategy, benzydamine mouthwash is rec
ommended for the prevention of oral mucositis in patients with head 
and neck cancer receiving doses <50 gray (Gy) (moderate dose) and in 
those undergoing radiotherapy-chemotherapy [8]. Recent studies have 
shown that injectable acetylcysteine [10], elemental zinc [11] and 
pentoxifylline [12] are effective in reducing the incidence and overall 
duration of severe cases of oral mucositis.

Despite the recommended care and treatments, oral mucositis re
mains a prevalent issue among patients undergoing chemotherapy. 
Therefore, ongoing research is crucial to identify more effective com
pounds for both the prevention and treatment of this condition.

Melatonin is an endogenous hormone synthesized from the amino 
acid tryptophan by the pineal gland, playing a crucial role in regulating 
the body’s circadian rhythm. It is also recognized for its potent antiox
idant properties and immunomodulatory effects [13]. Melatonin stim
ulates antioxidant enzymes, including glutathione peroxidase and 
glutathione reductase [14]. Additionally, melatonin regulates the syn
thesis of glutathione, a highly effective antioxidant [15].

Due to its anti-inflammatory and antioxidant properties, melatonin 
showed potential in reducing the incidence of oral mucositis. This is 
supported by Lozano et al’s study, which demonstrated the effectiveness 
of a 3 % mucoadhesive melatonin oral gel in decreasing the occurrence 
of oral mucositis in patients undergoing head and neck radiotherapy 
[16]. Therefore, this study was designed to evaluate the effects of 
melatonin mouthwash at a lower concentration (0.3 % weight per unit 
volume (w/v)) in the prevention of oral mucositis in patients undergoing 
chemotherapy. Additionally, unlike mouthwash, which provides a quick 
rinse, melatonin gel requires direct application to affected areas, making 
it less feasible for regular oral hygiene routines.

2. Methods

2.1. Study design

This randomized, double-blinded, placebo-controlled clinical trial 
was carried out between May 2022 and June 2023 at the cancer institute 
of Imam Khomeini hospital complex affiliated to Tehran university of 
medical sciences and Shahid Rajaei hospital affiliated to Alborz 

university of medical sciences (Identification number registration in the 
Iranian Registry of Clinical Trials: IRCT20220213054015N1).

All participants were verbally informed about the study protocol and 
provided written consent. The study protocol was approved by the ethics 
committee of Alborz university of medical sciences (IR.ABZUMS. 
REC.1400.311).

Adult patients (18 years and older) with a Karnofsky performance 
status greater than 60 % and solid tumor malignancies receiving 
chemotherapy regimens such as FOLFOX (folinic acid, fluorouracil, 
oxaliplatin), FOLFIRI (folinic acid, fluorouracil, irinotecan), and AC 
(doxorubicin and cyclophosphamide) were included in this study. Pa
tients were excluded from the study if they were unable to use mouth
wash, had smoking habits, severe hypersensitivity to melatonin or any 
formulation components, a history of radiotherapy to the head and neck, 
or the presence of oral lesions [17].

Patients began using the mouthwash on the first day of their corre
sponding chemotherapy course, continuing for six weeks with a fre
quency of three times daily, 4 mL (ml) per application. To enhance the 
effectiveness of the treatment, patients were instructed to retain the 
mouthwash in their mouth for at least one minute or as long as possible 
before expelling it. Additionally, they were advised to avoid eating, 
drinking, and brushing their teeth for at least 30 min after using the 
mouthwash.

Patients in both groups received mucositis treatments in accordance 
with the protocols of the healthcare centers where the study was con
ducted, whenever lesions and burning sensations occurred. These pro
tocols included maintaining oral hygiene, using a normal saline rinse 
1–2 times daily, and administering nystatin drops.

2.2. Randomization and blinding

Patients were randomly assigned to either the melatonin or placebo 
group using block randomization (a block size of 6). The supervisor 
created a random list of numbers from 1 to 70, assigning each number to 
either the melatonin or placebo group. The mouthwash bottles, identical 
in appearance and labeling, were then numbered according to this list by 
the supervisor, who was not involved in patient recruitment or the 
assessment of oral mucositis. In this study, the researcher who directly 
interacted with the patients and evaluated the level of mucositis was 
blinded, as were the patients. The numbered mouthwash bottles were 
distributed to patients based on their study entry number. Throughout 
the study, neither the patients nor the principal investigator (responsible 
for patient recruitment and mucositis evaluation) knew whether each 
number corresponded to the melatonin or placebo.

2.3. Melatonin mouthwash preparation

The melatonin mouthwash was developed by a pharmacist special
izing in pharmaceutics at the pharmaceutical laboratory of the faculty of 
pharmacy, Alborz university of medical sciences, Karaj, Iran. The 
formulation components were selected based on melatonin’s solubility, 
taste, and findings from previous studies on mouthwash formulations for 
mucositis, ensuring their safe use in cancer patients [18,19]. Following 
the selection of formulation components, a literature review was con
ducted and found no credible evidence that the chosen components 
negatively impact treatment outcomes in patients.

To prepare a 0.3 % w/v melatonin mouthwash formulation, mela
tonin and methylparaben powder were first thoroughly mixed using 
solvents. This mixture was then added to an aqueous solution containing 
sodium saccharin and sodium benzoate, and finally brought to volume 
with distilled water. The solubility and taste of all formulations were 
assessed.

The components of the final formulation are shown in Appendix A. 
The placebo mouthwash formulation was prepared using the same in
gredients but without melatonin.

Before each production series, all containers used in the manufacture 
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of the mouthwashes were sterilized using dry heat sterilization in an 
oven. Additionally, Tween 80, propylene glycol, polyethylene glycol 
200, and the water used in the mouthwashes were sterilized by auto
claving. The mouthwash bottles were disinfected with 70 % alcohol 
before being filled, exposed to ultraviolet light for one hour, and then 
filled with mouthwash in the same environment.

2.4. Physical evaluation

The physical assessment of final preparations, including color, odor, 
and consistency, was conducted using sensory and visual examination. 
To minimize the time between the production of the mouthwashes and 
their use by patients, the mouthwashes were produced in batches of 10 
for both the melatonin and placebo groups.

2.5. Microbial limit test

After each production batch, the mouthwashes in both the melatonin 
and placebo groups were subjected to microbial testing using the mi
crobial limit test according to the United States Pharmacopeia (USP) 
method. For each batch, 10 ml of the prepared mouthwash were set 
aside as samples. Following neutralization of the antimicrobial preser
vative, one ml of each sample was added to a petri dish, along with the 
appropriate culture medium. To evaluate bacterial growth, two petri 
dishes containing tryptic soy agar were prepared, and to assess fungal 
growth, two petri dishes containing Sabouraud dextrose agar were 
prepared. Additionally, four control dishes, two containing tryptic soy 
agar and two containing Sabouraud dextrose agar, were also prepared 
without samples. The fungal culture media were incubated at 25 Celsius 
( ◦C) for five days, while the bacterial culture media were incubated at 
35 ◦C for 48 h. After the incubation period, the dishes were examined for 
microbial growth.

2.6. Patient monitoring and data collection tools

Patients were monitored for 6 weeks, with the incidence and severity 
of mucositis and associated pain being assessed weekly. The severity of 
mucositis was evaluated using the World Health Organization (WHO) 
toxicity scale. Oral mucositis is graded, which classifies oral damage into 
five stages. Grade 0 indicates no mucositis. Grade 1 is characterized by 
pain and erythema. Grade 2 involves erythema and ulceration, but the 
patient can still consume solids. Grade 3 is marked by ulceration, with 
the patient able to follow only a liquid diet. Grade 4 indicates that oral 
feeding is not possible for the patient [20].

To evaluate the effect of the intervention on mucositis-related pain, 
the visual analog scale (VAS) was used, in which patients rated their 
pain severity on a scale from 0 to 10 [21]. Additionally, the quality of life 
of the patients was assessed using the European organization for 
research and treatment of cancer quality of life questionnaire core 30 
(EORTC QLQ-C30) questionnaire at the beginning of the study and then 
weekly. The EORTC QLQ-C30 is a general cancer patient questionnaire 
that has been translated into Persian and validated for reliability after a 
thorough review and comparison with other available questionnaires 
[22].

Patients were questioned for the occurrence of melatonin-related 
adverse effects such as headache, dizziness, daytime drowsiness, and 
nightmares. The causality of the reported adverse effects with melatonin 
was evaluated using the Naranjo scale [23]. Common terminology 
criteria for adverse events (CTCAE) version 5.0 was used to assess 
severity of adverse effects [24].

2.7. Sample size

Based on studies evaluating the effect of melatonin in preventing oral 
mucositis [25], where the incidence of severe mucositis in the treatment 
group was reported as 5 % and in the control group as 30 %, the sample 

size was calculated considering a 25 % reduction in the incidence of 
severe mucositis. For sample size calculation, a power of 80 % and an 
alpha of 5 % were considered. The sample size was calculated to be 35 
patients per group.

2.8. Statistical analyses

All data were analyzed using the statistical package for the social 
sciences (SPSS) version 23. The normality of the data distribution was 
assessed using the Shapiro-Wilk test. Normally distributed quantitative 
data were presented as mean ± standard deviation (SD). Non-normally 
distributed data were reported as median (interquartile range). Cate
gorical data were shown as counts and percentages and were analyzed 
using the Chi-square test. Independent samples t-test and Mann-Whitney 
U test were used to compare normally and non-normally distributed 
quantitative data, respectively. For all tests, a significance level of P <
0.05 was considered.

3. Results

3.1. Solubility, taste, and storage of the final formulation

The solubility and taste of the solution were satisfactory and 
acceptable. After three months of storage at room temperature, no 
changes in the organoleptic properties of the solution were observed, 
and there were no signs of precipitation, color change, or taste 
alteration.

3.2. Microbial limit test of preparations

In none of the mouthwash production batches was there any colony 
or halo growth observed on the plates after the incubation period.

3.3. Patient disposition

Approximately 900 patients with solid tumor malignancies receiving 
chemotherapy were evaluated for eligibility criteria. In this study, 70 
patients were enrolled based on inclusion and exclusion criteria (35 
patients in the melatonin group and 35 in the placebo group) (Fig. 1). 
The mean age of the participants was 55.3 ± 10.0 years, with 54.28 % (n 
= 38) being male and 45.72 % (n = 32) female. Baseline demographic 
characteristics and laboratory data are presented in Table 1.

Fig. 1. Consolidated standards of reporting trials (CONSORT) flow diagram.
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3.4. Efficacy of treatment

3.4.1. The incidence of mucositis
The incidence of oral mucositis over the six-week study period was 

compared between the melatonin and placebo groups. The incidence of 
oral mucositis was lower in the melatonin group compared to the pla
cebo group, with rates of 11.43 % (n = 4) versus 34.28 % (n = 12), 
respectively. The reported number is independent of the persistence of 
mucositis during patient monitoring weeks. This means that if mucositis 
was recorded in a patient throughout the weekly monitoring period at 
varying or stable grades, that patient was considered a single case of 
mucositis. The Chi-square test results indicated a significant difference 
in the incidence of mucositis between the melatonin and placebo groups 
(relative risk = 0.74, 95 % confidence interval (CI): 0.56 to 0.96).

3.4.2. The severity of mucositis
The severity of mucositis was evaluated weekly for six weeks. The 

comparison of mucositis severity between the groups receiving the 
melatonin mouthwash and the placebo group is shown in Table 2. 
Notably, according to the inclusion criteria, all patients had no oral le
sions at the start of the study and were classified as Grade 0 mucositis. As 
demonstrated, based on the Chi-square test, the severity of mucositis 
between the melatonin and placebo groups showed a statistically sig
nificant difference at the end of the fifth week (P = 0.003) and the sixth 
week (P = 0.002) of the study. By the end of the sixth week of treatment, 
all 35 patients receiving the melatonin mouthwash remained at Grade 
0 mucositis.

3.4.3. The duration of mucositis
The comparison of mucositis duration between the melatonin 

mouthwash group and the placebo group was presented in Appendix B. 
The duration of mucositis represents the total time during which pa
tients diagnosed with mucositis experienced the condition throughout 
the study. Statistical analysis using independent t-test revealed that this 
duration was significantly shorter in the melatonin group compared to 
the placebo group (mean difference − 8.83, 95 % CI: − 14.54 to − 3.12).

3.4.4. The mucositis-related pain severity
The severity of mucositis-related pain was measured weekly for six 

weeks in both the melatonin mouthwash group and the placebo group. 
The results are shown in Appendix C. Based on the Mann-Whitney U test, 
there was a significant difference in mucositis-related pain severity 

between the melatonin and placebo groups at the end of the third week 
(P = 0.021), the fifth week (P = 0.001), and the end of the sixth week (P 
= 0.001).

Table 1 
Baseline demographic characteristics and laboratory data in the melatonin and placebo groups.

Parameters Melatonin group (n = 35) Placebo group (n = 35) All participants (n = 70) P-value

Course of chemotherapy, n ( %) 1 10 (28.57 %) 8 (22.85 %) 18 (25.71 %) 0.205
2 10 (28.57 %) 13 (37.14 %) 23 (32.86 %)
3 4 (11.42 %) 9 (25.71 %) 13 (18.57 %)
4 11 (31.42 %) 5 (14.28 %) 16 (22.87 %)

Chemotherapy regimen, n ( %) FOLFOX1 22 (62.85 %) 12 (34.28 %) 34 (48.57 %) 0.051
FOLFIRI2 6 (17.14 %) 13 (37.14 %) 19 (27.14 %)
AC3 7 (20.00 %) 10 (28.57 %) 17 (24.28 %)

Type of cancer, n ( %) Colon 28 (80.00 %) 25 (71.42 %) 53 (75.71 %) 0.403
Breast 7 (20.00 %) 10 (28.57 %) 17 (24.28 %)

Underlying diseases, n ( %) Yes 27 (77.14 %) 30 (85.71 %) 57 (81.43 %) 0.356
No 8 (22.85 %) 5 (14.28 %) 13 (18.57 %)

Gender, n ( %) Male 21 (60.00 %) 17 (48.57 %) 38 (54.28 %) 0.337
Female 14 (40.00 %) 18 (51.42 %) 32 (45.71 %)
BSA4 1.83±0.19a 1.79±0.18a 1.81± 0.19a 0.356
Hgb5 12.34±1.38a 12.62±1.24a 12.48 ± 1.31a 0.373
WBC6 6800.00 (2500.00)b 6600.00 (3100.00)b 6800.00 (2925.00)b 0.362
PLT7 220,000.00 (84,000.00)b 218,000.00 (61,000.00)b 219,000.00 (75,000.00)b 0.888
Creatinine 0.90 (0.20)b 1.00 (0.20)b 0.90 (0.20)b 0.313

a Mean±SD
b Median (Interquartile Range)
1 Folinic acid, fluorouracil, oxaliplatin, 2. Folinic acid, fluorouracil, irinotecan, 3. Doxorubicin and cyclophosphamide, 4. Body Surface Area, 5. Hemoglobin, 6. 

White Blood Cells, 7. Platelet.

Table 2 
Comparison of mucositis severity in melatonin and placebo groups.

Week Mucositis severity (based on 
WHO1), n ( %)

Melatonin 
group

Placebo 
group

P- 
value

1 Grade0 32 (91.42 %) 32 (91.42 
%)

0.710

Grade1 2 (5.71 %) 1 (2.85 %)
Grade2 1 (2.85 %) 2 (5.71 %)
Grade3 0 0
Grade4 0 0

2 Grade0 34 (97.15 %) 30 (85.71 
%)

0.085

Grade1 1 (2.85 %) 4 (11.42 %)
Grade2 0 1 (2.85 %)
Grade3 0 0
Grade4 0 0

3 Grade0 35 (100 %) 30 (85.71 
%)

0.037

Grade1 0 2 (5.71 %)
Grade2 0 1 (2.85 %)
Grade3 0 2 (5.71 %)
Grade4 0 0

4 Grade0 34 (97.15 %) 30 (85.71 
%)

0.074

Grade1 1 (2.85 %) 3 (8/57 %)
Grade2 0 2 (5.71 %)
Grade3 0 0
Grade4 0 0

5 Grade0 35 (100 %) 26 (74/28 
%)

0.003

Grade1 0 6 (17/14 
%)

Grade2 0 3 (8/57 %)
Grade3 0 0
Grade4 0 0

6 Grade0 35 (100 %) 26 (74/28 
%)

0.002

Grade1 0 8 (22/85 
%)

Grade2 0 1 (2.85 %)
Grade3 0 0
Grade4 0 0

1 .WHO, World Health Organization.

A. Abdi et al.                                                                                                                                                                                                                                    European Journal of Integrative Medicine 78 (2025) 102523 

4 

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 08, 
2025. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



3.4.5. The quality of life
The final scores of the quality of life questionnaire were compared 

between the melatonin group and the placebo group, as shown in Ap
pendix D. Based on the independent t-test, there was no significant 
difference in quality of life scores between the melatonin and placebo 
groups at the end of any of the weeks (P > 0.05).

3.4.6. Melatonin related adverse drug effects
The melatonin and placebo mouthwashes were well-tolerated by 

both groups and did not cause significant adverse drug reaction for the 
patients. In the placebo group, one case of headache and dizziness was 
reported (2.85 %), and in the melatonin group, two cases of headache 
(5.71 %) were reported (relative risk = 1.03, 95 % CI: 0.93 to 1.13). 
According to the reporting patients, these symptoms had been experi
enced before using the mouthwash and did not increase in frequency or 
severity after starting the mouthwash. The reported adverse effects were 
assessed and evaluated using the Naranjo scale, and since no score above 
zero was obtained for any of the reported side effects, they were not 
considered related to melatonin. In patients who experienced side ef
fects, symptom monitoring was conducted. Notably, the severity of these 
side effects was classified as mild according to the CTCAE, and no 
medical interventions were necessary to manage the reactions. Daytime 
drowsiness was assessed among patients, and none reported this as a 
side effect. However, approximately 30 % (n = 10) of those who 
received melatonin noted an improvement in their nighttime sleep 
quality compared to prior to taking the medication.

4. Discussion

Oral mucositis is one of the most common complications of cancer 
treatment. This non-hematologic, cytotoxic adverse effect of chemo
therapy and radiotherapy significantly impacts the quality of life. It is 
estimated that about 50 % of patients undergoing standard chemo
therapy may develop oral mucositis [26].

The results of the mucositis severity evaluation indicated a signifi
cant difference between the melatonin and placebo groups at the end of 
the 5th and 6th weeks of the study. The severity of mucositis was lower 
in the melatonin group compared to the placebo group. By the end of the 
6th week, all 35 patients receiving the melatonin mouthwash were 
classified as Grade 0 mucositis. Additionally, the results showed a sig
nificant difference in the duration of mucositis between the melatonin 
and placebo groups. The duration of mucositis refers to the total time 
patients experienced mucositis during the study, which was significantly 
shorter in the melatonin group compared to the placebo group.

Consistent with the present study, another study evaluating the effect 
of high-dose melatonin adhesive oral gel for the prevention and treat
ment of mucositis in head and neck cancer patients undergoing radio
therapy concurrent with systemic therapy showed that the incidence of 
severe oral mucositis was lower in the melatonin oral gel group. In the 
melatonin group, both the incidence and the average duration of severe 
oral mucositis were significantly reduced [16].

In the study by Elsabagh et.al. evaluating the effect of melatonin in 
preventing radiation-induced oral mucositis, no significant difference in 
mucositis severity was observed between the two groups after 6 weeks of 
treatment with 20 mg of oral melatonin. However, the incidence of high- 
grade mucositis was higher in the control group. The researchers sug
gested that melatonin might reduce the severity of oral mucositis [25].

Oxidative stress is one of the mechanisms involved in the develop
ment of oral mucositis, caused by the production of reactive oxygen 
species through radiotherapy and chemotherapy [27]. Studies have 
shown that melatonin enhances antioxidant defense by promoting the 
production of endogenous antioxidant enzymes such as catalase, su
peroxide dismutase, and glutathione peroxidase [28]. Melatonin gel 
protects mitochondria from radiation damage and prevents the activa
tion of inflammatory pathways. The results of the mentioned study 
indicate that various molecular pathways involved in radiation-induced 

mucositis are inhibited by the use of topical melatonin, making it a 
potential preventive treatment for mucositis in cancer patients [29]. 
Another study showed that topical melatonin gel potentially inhibits 
inflammation and oxidative stress in 5-fluorouracil-induced oral 
mucositis [30]. A review study indicated that melatonin in oral cavity 
cells has both receptor-dependent and receptor-independent effects. 
Melatonin is secreted by the acinar cells of the major salivary glands. 
The recent study also stated that the function of melatonin in the oral 
cavity is likely related primarily to its anti-inflammatory and antioxi
dant activities [31].

Animal studies have indicated that melatonin plays a protective role 
in alleviating oral mucositis. This protective effect is believed to arise 
from its mechanisms of inhibition of apoptosis and DNA damage, 
coupled with its capacity to combat oxidative stress. Furthermore, 
melatonin’s cytoprotective properties have demonstrated potential in 
preventing this condition. Consequently, its antioxidant and anti- 
inflammatory characteristics position melatonin as a promising agent 
in reducing the risk of mucositis [30,32].

Melatonin exhibits analgesic properties by regulating pain through 
the activation of MT1 and MT2 receptors located in the spinal cord, 
thalamus, hypothalamus, and trigeminal regions. This activation re
duces neuronal activity and influences key signaling molecules integral 
to the pain pathway [33,34]. In the present study, there was a significant 
difference in pain severity between the melatonin and placebo groups at 
the third, fifth, and sixth weeks, which is consistent with the findings of 
previous studies. In a randomized clinical trial, melatonin resulted in 
fewer painful oral lesions six weeks after the start of radiotherapy [25]. 
Melatonin reduces the incidence of mucositis and decreases the severity 
of the lesions, leading to reduced pain. A study showed that mitochon
drial oxidative stress plays a role in the development of 
radiation-induced oral mucositis, while the use of melatonin gel pre
vents mucosal damage and ulcer formation [29]. Therefore, melatonin is 
likely effective in treating mucositis and reducing lesion severity by 
inhibiting oxidative stress and inflammation, which can consequently 
reduce pain in this group of patients.

The results of this study showed that there was no significant dif
ference in the mean quality of life scores between the melatonin and 
placebo groups at any time points. The study by Onseng et.al., which 
evaluated the adjunctive effects of melatonin in minimizing oral 
mucositis in head and neck cancer patients undergoing chemotherapy, 
showed that the quality of life of the patients studied decreased during 
treatment; however, there was no significant difference between the 
treatment and placebo groups [26]. It appears that the reduction in 
quality of life is due to the impact of the cancer itself as well as other 
chemotherapy adverse effects, which led to a deterioration in the pa
tients’ quality of life.

In this study, the adverse effects of the melatonin and placebo 
mouthwashes were evaluated in both groups. The results showed that 
both the melatonin and placebo mouthwashes were well-tolerated and 
did not cause significant adverse effects for the patients. These findings 
are consistent with the study by Abdel Moneim et.al., which reported the 
absence of adverse effects associated with melatonin [35].

This study faced several limitations, including a small sample size 
and limited access to patients for consistent weekly monitoring. More
over, the lack of preclinical evidence supporting the use of melatonin 
mouthwash, along with formulation-related challenges, were notable 
constraints. Future studies should emphasize preclinical investigations, 
larger sample sizes, varied dosages, and extended treatment durations to 
overcome these limitations.

5. Conclusion

The present study aimed to investigate the effect of melatonin 
mouthwash on the prevention of chemotherapy-induced oral mucositis. 
The results showed that the use of melatonin mouthwash for six weeks 
reduced the incidence, severity and duration of oral mucositis. In 
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addition, the severity of mucositis pain suppressed in melatonin group 
compared to the placebo group. However, there was no significant dif
ference in the quality of life questionnaire scores between the melatonin 
and placebo groups. Based on the results of this study, melatonin can be 
suggested as a preventive agent for oral mucositis during chemotherapy. 
However, further studies with larger sample sizes and different dura
tions are needed to confirm these findings.
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