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ABSTRACT 

 
 
 

EXPLORING MELATONIN AS A TREATMENT FOR ORAL ULCERS 
 
 
 

William H. Sutherland 
 

Department of Microbiology and Molecular Biology 
 

Bachelor of Science 
 
 
 

The hormone melatonin is best known for its role in the sleep-wake cycle, but its anti-
inflammatory and antioxidant effects have significant implications that have not been 
fully explored in oral health. Some studies use melatonin to treat gastrointestinal ulcers, 
including duodenal ulcers and oral mucositis, but we found no study reporting its effects 
on more common oral ulcers, like aphthous stomatitis. We hypothesize that the anti-
inflammatory and antioxidant characteristics of melatonin could effectively prevent and 
heal oral ulcers. In this paper, we review the literature on melatonin to propose its use as 
a treatment for oral ulcers. We also include the methods for two clinical trials to 
determine the efficacy and ideal concentration of melatonin as a topical treatment for oral 
ulcers. This paper provides insight on understanding aphthous stomatitis’s 
etiopathogenesis, melatonin’s safety profile, and offer an overdue indication for 
melatonin’s use in the oral cavity. 
 

Keywords: Melatonin, aphthous stomatitis, anti-inflammatory, antioxidant, canker 
sores, oral health diseases, dentistry 
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Introduction: Exploring Melatonin as a Treatment for Oral Ulcers 

Melatonin is a highly conserved molecule with a diverse physiological function. It 

is a well-known circadian rhythm regulator, but its function as a cytoprotective agent is 

less documented. Melatonin is reported to prevent and heal tissue damage in the 

gastrointestinal tract (GIT) and has a promising safety profile. We suggest that it may 

effectively treat common oral ulcers, such as aphthous stomatitis. We justify this proposal 

by reviewing literature on melatonin and making connections to aphthous stomatitis.  

Canker sores, or aphthous stomatitis, are painful and common, non-contagious 

oral ulcers. Aphthous stomatitis is one of the most common diseases of the oral cavity, 

affecting around 20% of the population (1). Aphthous ulcers are associated with a 

number of health conditions (2). 

While many cases of stomatitis 

are considered idiopathic, 

recurrent aphthous stomatitis 

(RAS) may be influenced by diet, 

stress level, genetic 

predisposition, viral and bacterial 

infection, hormone level 

fluctuation, mechanical injury, 

systemic disease, and other 

factors (2), as presented in Figure 

1. Despite the pervasiveness of RAS, its etiopathogenesis is still unclear (3). This is likely 

due to the variety of causes of the ulcers, which are still being characterized. 

Figure 1: Representation of the causes of recurrent aphthous 
stomatitis (RAS) Image from Slebioda, et al. 2014 
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The many causes of aphthous stomatitis and limited understanding of its 

etiopathogenesis have made treatment difficult. A variety of home remedies exist and are 

recommended for pain relief. Current methods include: 

 Topical anaesthetic gel (e.g. Orajel: Benzocaine, menthol, and zinc chloride) 

 Analgesic patch (e.g. Pain-Relieving Patch: Camphor, Menthol & Methyl 

Salicylate) 

 Homeopathic method (e.g. Hyland: Borax, Calendula, Causticum, Mezereum, 

Natrum Muriaticum) 

 Home remedies (e.g. Milk of magnesia, antiseptic mouth rinse, baking soda/water 

mouth rinse, and many more) 

Despite these options, there is little evidence for a substantial, effective treatment for 

aphthous stomatitis (3).  

Melatonin demonstrates anti-inflammatory and antioxidant effects that have not 

been fully explored in oral health. It is possible that these characteristics of melatonin 

could have a healing effect on oral ulcers, such as aphthous stomatitis. This paper 

includes an overview on melatonin’s physiology in the human body and provides 

research support toward melatonin’s anti-inflammatory and antioxidant properties. A 

brief overview of aphthous stomatitis is included, as well as results of research with 

melatonin as a treatment for other ulcers in the GIT. This paper includes a review of 

available information on the safety of melatonin and concludes with a research design 

proposal to determine melatonin’s plausibility as a treatment option for oral ulcers. A 

clinical trial, as outlined in this paper, would serve to test the efficacy of melatonin as a 

treatment for oral ulcers.  
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Melatonin Overview 

Melatonin has two primary categories of function: sleep regulation and 

cytoprotection. Before discussing its protective role, a brief overview is useful to 

understand its primary function as a regulatory molecule. Melatonin is best known for 

regulating circadian rhythm of the sleep-wake 

cycle. The site of melatonin synthesis 

associated with the sleep-wake cycle occurs 

in the pineal gland, where it is released 

throughout the body via the blood and 

cerebrospinal fluid (4). Photoreceptors in the 

pineal gland inhibit melatonin synthesis in the 

presence of light and synthesize melatonin for 

systemic release in the absence of light (5). In 

one of the first comprehensive reviews of the 

pineal gland, Arendt (5) states that pineal cells may be manipulated in vitro to produce 

melatonin using a fabricated light/dark schedule. Mayo Clinic (6) further supports that 

melatonin’s production and release from the pineal gland is dependent on light. Figure 2 

demonstrates that exposure to light downregulates the amount of melatonin synthesized, 

while darkness increases melatonin levels. 

Melatonin’s role in circadian rhythm is well-founded, but researchers debate the 

efficacy of exogenous (externally administered) melatonin in treating sleep disorders. A 

review by Matheson et al. (7) analyzes methods for managing insomnia disorder. They 

incorporate clinical trials using melatonin but conclude that the limitations in these 

Figure 2: This simple diagram portrays melatonin activity in 
the sleep-wake cycle. The + indicates an increase during 
the night while the - represents a decrease during daylight 
hours. 
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studies do not provide sufficient evidence for its effectiveness. Conversely, meta-analyses 

performed by Auld et al. (8) conclude that melatonin is effective in treating insomnia and 

other sleep disorders. Auld et al. use a stricter inclusion criterion for their research than 

Matheson et al.; they only incorporate double and single-blind clinical trials with 

randomizations and appropriate controls. While Matheson et al. do exclude studies 

without randomization, they include secondary articles and observational studies. They 

also do not include melatonin’s efficacy as a primary outcome as do Auld et al. Sletten et 

al. (9) provide further evidence for exogenous melatonin’s successful treatment of 

insomnia in a double-blind, randomized clinical trial. A meta-analysis by Buscemi et al. 

(10) reports mixed results, depending on the type of sleep disorder being studied. The 

issue is not whether melatonin’s imbalance factors into sleep-related disorders, but 

whether exogenous melatonin is a viable solution. While most literature supports 

exogenous melatonin’s efficacy, it depends on the type of disorder. Consistent parameters 

are needed to improve future research and allow for better meta-analysis.  

As previously mentioned, the pineal gland is recognized as the primary site of 

melatonin synthesis for the sleep-wake cycle. However, high concentrations of melatonin 

are found in extrapineal tissues, along with the enzymes necessary for its synthesis. These 

other locations include the cerebellum, liver, immune cells, respiratory epithelium, 

reproductive organs, and the GIT (11). It is also found in most bodily fluids, including 

saliva, cerebrospinal fluid, bile, and breast milk. It is interesting to note that in the case of 

a pinealectomy (removal of the pineal gland), the typical day and nighttime cycle of 

melatonin is lost (12). However, its blood concentration is maintained during the day 

because the GIT synthesizes about 500 times the quantity of melatonin produced in the 
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pineal gland (12). Melatonin’s prevalence in all tissues and fluids, particularly the GIT, 

suggests physiological functions beyond sleep regulation. 

Melatonin plays a unique role in the GIT. Current literature shows that in addition 

to circadian regulation, melatonin heals wounds and lesions, scavenges free-radicals 

(shows antioxidant activity), and protects of mucosal tissue in the GIT (13). Clinical trials 

of melatonin demonstrate its effectiveness in treating such a wide variety of conditions 

that Reiter et al. (14) perhaps accurately conclude that its true function has not yet been 

characterized. Despite its promising secondary functions, it is still classified as a dietary 

supplement by the Food and Drug Administration (FDA) and has no indication for the 

treatment of any disease (15). While melatonin’s mainstream classification is a circadian 

rhythm regulator, its peripheral mechanisms should be further investigated. These 

secondary roles could yield significant clinical and personal applications.  

Melatonin Cytoprotection 

The second primary function of melatonin appears to be protection of mucosal 

tissue. One review from Konturek et al. (16) investigates melatonin’s role in preventing 

and healing wounds in the GIT. They explain that melatonin is responsible for increasing 

nitric oxide synthase and cyclooxygenase-prostaglandin activity, which help increase 

blood flow to damaged tissue. The increase in blood flow allows for an improved 

immune response and thus maintains the health of the mucosal tissue. Melatonin also 

reduces pain by inhibiting proinflammatory cytokines around the wound. These 

conditions prompted a clinical trial testing the efficacy of melatonin in preventing 

esophageal wounds (17). Using rats as an animal model, they gave the test group a 

melatonin pretreatment and did not treat the control group. Both groups were then 
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induced with esophageal lesions and analyzed for nitric oxide and prostaglandin levels, 

among other factors. The lesions measured in the test group were much smaller than the 

control group, prostaglandin levels were higher in the test group, and blood flow was 

increased in the test group. The results from these studies show melatonin’s potential for 

preventing skin damage in humans. Their blood analyses contribute to a better 

understanding of melatonin’s mechanism of action in protecting mucosal tissue damage. 

Konturek et al. continue to advocate for melatonin as a therapeutic agent, shown in 

another study later that same year (12). Although not the first to do so, Konturek et al. are 

widely recognized and cited for their work on melatonin’s protective action.  

Reactive oxygen species (e.g. free radicals and peroxides) occur naturally but may 

become harmful to our cells when produced in excess. Oxidative stress can occur when 

environmental factors lead to an increase in reactive oxygen species, and antioxidants are 

chemical compounds that stop the harmful effects of reactive oxygen species. While 

Konturek et al. do mention melatonin’s antioxidative roles in their work, other authors 

provide more specific research. Reiter et al. (14) explain several mechanisms for 

melatonin’s antioxidative behavior. It may directly detoxify a reactive oxygen, indirectly 

recruit other antioxidative enzymes, inhibit pro-oxidative enzymes, and chelate metals 

responsible for hydroxyl radicals. Antioxidants are essential for regulating cellular 

oxygen levels and for protecting cells during oxidative stress. The mechanisms proposed 

by Reiter et al. are supported by others who assert that melatonin’s role as a skin 

protectant is underappreciated in medicine (18, 19).  

To our knowledge, melatonin is not adequately utilized in oral health as it is in 

other regions of the GIT and conditions affecting the oral mucosa may benefit from 
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melatonin’s cytoprotective effects. Despite minimal reports, melatonin has been used to 

treat some conditions affecting the oral cavity. A series of studies by a research team in 

Iran investigate melatonin’s influence on two interdependent diseases: periodontal 

disease (PD) and type II diabetes mellitus (DM) (20). Periodontal disease typically results 

from poor oral hygiene and causes the gums to become swollen and painful. Since both 

diseases cause oxidative stress and inflammation, they propose using melatonin as a 

potential treatment. In a double-blind clinical trial, one test group received 6 mg of 

melatonin per day while the control group received a placebo. The researchers report that 

a melatonin supplement with nonsurgical therapy improves patient PD, which they 

determined by assessing the gingival recession, bleeding on probing, and measuring the 

pocket depth between the gums and the teeth. They also report that adjunct melatonin 

increases serum levels of melatonin and decreases markers of inflammation.  

In 2020, this same team published further research on the cytoprotective effects of 

melatonin in patients with DM and PD (21). 50 participants with DM and PD received 

either a placebo or melatonin treatment in a randomized and double-blind clinical trial. 

Both groups received 2 tablets to take before bed each night; the test group received two 

250 mg tablets with 3 mg of melatonin per tablet and the control group received two 250 

mg placebo tablets. Since this group already found that melatonin improves PD, they 

narrowed their focus to analyzing the antioxidant and inflammatory markers in serum 

samples. Serum levels were measured before and after the study. They report a 

significant increase in mean serum levels and mean changes in serum levels for the 

selected markers between the test group and control group. Other studies support their 

findings (22, 23), including a study by Amulghrabi et al. (24) that compares salivary 
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melatonin levels in healthy subjects to patients with periodontal disease, aggressive 

periodontal disease, and gingivitis. They report much lower salivary melatonin levels in 

all test groups compared to the healthy group, with the lowest levels measured in subjects 

with aggressive periodontal disease. These studies on periodontal disease offer insight 

into melatonin’s potential for treating oxidative stress and inflammation in the oral 

mucosa. Melatonin’s therapeutic effects should be investigated further, as they may 

provide relief to those suffering from wounded and inflamed tissue.  

Melatonin and Aphthous Stomatitis 

Aphthous stomatitis is one of the most common diseases of the oral mucosa, 

affecting around 20% of the population (25). The many causes of aphthous stomatitis and 

limited understanding of its etiopathogenesis have made treatment difficult. It is often 

linked to other health conditions and the ulcers vary in their severity, frequency, and time 

to heal. Home remedies are recommended for pain relief, but there is little evidence for a 

substantial and effective treatment. The previously mentioned clinical trials explore the 

anti-inflammatory and antioxidant properties of melatonin on wound healing, but none 

report melatonin’s effects on common oral ulcers, like aphthous stomatitis.  

Melatonin has been used to 

treat ulcers in the GIT, including 

gastric ulcers (26), peptic ulcers (27), 

duodenal ulcers (28) and perhaps most 

notably, oral mucositis (29-31). 

Mucositis is one of the most common 

side effects of radio- and chemotherapy in cancer patients, as portrayed in Figure 3. 

Figure 3: Portrayal of radio and chemotherapy induced 
mucositis. Image from Dr. Ajay Malik, 2012 (35). 
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Mucositis ulcers are larger and more painful than aphthous stomatitis and pose serious 

health risks to patients. Abdel et al. (29) review the popular treatments for mucositis. 

They highlight clinical trials and the outcomes that each agent had on patient mucositis. 

While some current treatments are effective, there are concerns with inconsistent results 

and research methods, insufficient data, and undesirable side effects. Antioxidants are a 

candidate for treatment of mucositis but are not yet recommended due to few clinical 

trials with inconsistent results. Abdel et al. (29) propose melatonin as a novel treatment 

over other antioxidants, since it is much more effective in preventing tissue damage 

caused by oxidative stress, it stimulates the activity of free radical-scavenging enzymes, 

and it can cross cell membranes to regulate the mitochondria of target cells (32). 

Although radio- and chemotherapy are not common causes of aphthous stomatitis, 

oxidative stress and inflammation are common factors between both conditions. As 

observed by Abdel et al. and others, melatonin’s action could prove effective in 

protecting against and healing ulcers in the GIT, including in the oral cavity.  

Melatonin Safety 

Melatonin shows a promising safety profile and is generally recognized as safe 

(GRAS) for short term use. The National Drug Monograph of melatonin reports no death 

or serious adverse reactions to melatonin use but advises special populations to avoid its 

use (15). These include pregnant and lactating women, children and adolescents with 

seizures, and patients with depression. More research is needed to determine evidence of 

dependency and tolerance. Melatonin may interfere with medications and other drugs 

(e.g. sleep-aids, hypertension medications, anti-depressants, diabetes medications, and 
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immunosuppressants), so patients should consult a physician prior to taking melatonin 

(15).  

The most common short-term side effects of melatonin include mild and include 

dizziness, nausea, headaches, drowsiness, and vivid dreams. Andersen et al. (33) report 

no short or long-term detrimental side effects in their review, even in extreme doses. A 

double-blind clinical trial performed by Seabra et al. (34) reports no toxicological effect 

in patients administered 10 mg of melatonin over a 28-day period, compared to a placebo 

group. Researchers recommend further investigation of the long-term effects of 

melatonin and improved recommendations for special populations. 

Melatonin is currently sold in the United States as a dietary supplement but is 

prescription-only in Europe. Dietary supplements are regulated by the FDA, but to a 

much lesser extent than compounds classified as drugs. Melatonin does not have an FDA 

indication for treatment of any disease, and it does not include boxed warning. The safety 

of melatonin is rarely the outcome of primary articles; it is more often evaluated in 

literature reviews and meta-analyses. Melatonin’s safety profile could lead to its more 

widespread use in the medical community.  

Proposed Clinical Study for Melatonin Treatment of Oral Ulcers 

We propose that the investigation of melatonin’s effects on oral ulcers, such as 

aphthous stomatitis, begin with two clinical trials. The first, to determine whether 

melatonin demonstrates healing effects on oral ulcers, and the second, to determine the 

lowest effective dosage of melatonin. These two clinical trials evaluate melatonin’s 

efficacy as a treatment for oral ulcers and contribute to the literature on melatonin safety 
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by reporting any adverse side effects. The results from this study may lead to an overdue 

indication for melatonin as a safe and effective treatment for oral ulcers.  

To obtain significant data, we propose that these two studies be randomized and 

double-blind, with a sample size of at least 70 participants. Participants must have one or 

more oral ulcers. It is recommended that pregnant women and children do not take 

melatonin, so exclusions must be made. Due to insufficient data on melatonin’s drug-

drug interactions, people taking other medications must also be excluded from the study. 

People working night shifts must also be excluded due to melatonin’s possible drowsy 

effects. Our exclusion criteria are more fully explained in our first intake sheet (see 

Appendix A) and consent form (see Appendix B). Qualifying participants for our initial 

study will receive a random ID number to protect their privacy. We will randomly assign 

participants to a treatment of either a 5 mg melatonin dissolve tablet or a placebo dissolve 

tablet, to be applied to the affected area(s) before retiring to bed. Participants will take 

photos of their ulcer(s) each night and in the morning for the duration of their 

participation in the study. We will collect and analyze data on ulcer size over time, pain 

over time, color of ulcer, and any side effects experienced via a daily research journal 

(see Appendix C). Our methods for measuring ulcer size and daily data collection are 

explained in greater detail in our Institutional Review Board Application, which we were 

not able to include in the appendix.  

If melatonin demonstrates protective and healing action for oral ulcers, we will 

conduct a second clinical trial to deduce its lowest effective dosage. We will randomly 

assign another 70 participants each a random ID number to protect their privacy. This 

study will test four concentrations (5 mg, 2.5 mg, 1 mg, and 0.5 mg) of melatonin in an 
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oral dissolve tablet compared to a placebo group receiving no melatonin treatment. We 

will randomly assign participants to one of the test groups or the placebo group. The 

same participant exclusion criteria, data collected, and data collection methods described 

in the first study will be used in the second study. We expect to determine the lowest 

effective dosage of melatonin by comparing the data across each test group to the placebo 

group and to each other.   

The data collected from these two double-blind studies will be converted into 

numerical figures for statistical analysis. The test group and placebo group data will be 

sorted with an identifying legend. A numerical score will be assigned to each 

participant’s ulcer(s) based on the measurement criteria and data collection methods. 

Data will be analyzed for each parameter (i.e. reported pain, coloration, size) over time 

and a statistician will be consulted for final statistical analysis using a p-value of 0.05 for 

significance. 

Conclusion 

Melatonin’s unique behavior in the human body has many applications to be 

investigated. Its anti-inflammatory and antioxidant actions have been the focus of recent 

publications, and its promising safety profile may open the door for widespread use. 

These protective effects have led melatonin to be considered as a treatment for many 

conditions, including COVID-19 (Zhang, 2020). Studies reveal that melatonin has no 

harmful side effects, but more research is needed to understand its long-term effects. 

Melatonin has been used to treat other gastrointestinal ulcers and has known wound 

healing effects, but this has not been taken advantage of in oral healthcare. Aphthous 

stomatitis is one ulcerative condition affecting the gastrointestinal tract that could benefit 
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from melatonin’s therapeutic properties. Melatonin is a viable option to be considered for 

treating aphthous stomatitis and should be further studied using well-designed clinical 

trials.  

  



14 
 

REFERENCES 

 

1. Rivera, C. 2019. Essentials of recurrent aphthous stomatitis. Biomed. Rep. 11:47-50. 
doi: 10.3892/br.2019.1221 [doi].  

2. Slebioda, Z., E. Szponar, and A. Kowalska. 2014. Etiopathogenesis of recurrent 
aphthous stomatitis and the role of immunologic aspects: literature review. Arch. 
Immunol. Ther. Exp. (Warsz). 62:205-215. doi: 10.1007/s00005-013-0261-y [doi].  

3. Preeti, L., K. Magesh, K. Rajkumar, and R. Karthik. 2011. Recurrent aphthous 
stomatitis. J. Oral Maxillofac. Pathol. 15:252-256. doi: 10.4103/0973-029X.86669 [doi].  

4. Reiter, R. J. 1991. Pineal melatonin: cell biology of its synthesis and of its 
physiological interactions. . Endocrine Reviews. 12:151-180.  

5. Arendt, J. 1994. Melatonin and the Mammalian Pineal Gland . Springer Science & 
Business Media.  

6. Staff, M. C. 2018. Melatonin. 2020:.  

7. Matheson, E., and B. L. Hainer. 2017. Insomnia: Pharmacologic Therapy. Am. Fam. 
Physician. 96:29-35. doi: 13061 [pii].  

8. Auld, F., E. L. Maschauer, I. Morrison, D. J. Skene, and R. L. Riha. 2017. 
Evidence for the efficacy of melatonin in the treatment of primary adult sleep disorders. 
Sleep Med. Rev. 34:10-22. doi: S1087-0792(16)30054-5 [pii].  

9. Sletten, T. L., M. Magee, J. M. Murray, C. J. Gordon, N. Lovato, D. J. Kennaway, 
S. M. Gwini, D. J. Bartlett, S. W. Lockley, L. C. Lack, R. R. Grunstein, S. M. W. 
Rajaratnam, and Delayed Sleep on Melatonin (DelSoM) Study Group. 2018. 
Efficacy of melatonin with behavioural sleep-wake scheduling for delayed sleep-wake 
phase disorder: A double-blind, randomised clinical trial. PLoS Med. 15:e1002587. doi: 
10.1371/journal.pmed.1002587 [doi].  

10. Buscemi, N., B. Vandermeer, N. Hooton, R. Pandya, L. Tjosvold, L. Hartling, G. 
Baker, T. P. Klassen, and S. Vohra. 2005. The efficacy and safety of exogenous 
melatonin for primary sleep disorders. A meta-analysis. J. Gen. Intern. Med. 20:1151-
1158. doi: JGI243 [pii].  

11. Acuña-Castroviejo, D., G. Escames, C. Venegas, M. E. Diaz-Casado, E. Lima-
Cabello, L. C. Lopez, S. Rosales-Corral, D. X. Tan, and R. J. Reiter. 2014. 
Extrapineal melatonin: sources, regulation, and potential functions. Cell Mol. Life Sci. 
71:2997-3025. doi: 10.1007/s00018-014-1579-2 [doi].  



15 
 

12. Konturek, S. J., P. C. Konturek, T. Brzozowski, and G. A. Bubenik. 2007. Role 
of melatonin in upper gastrointestinal tract. J. Physiol. Pharmacol. 58 Suppl 6:23-52.  

13. Majka, J., M. Wierdak, I. Brzozowska, M. Magierowski, A. Szlachcic, D. 
Wojcik, S. Kwiecien, K. Magierowska, J. Zagajewski, and T. Brzozowski. 2018. 
Melatonin in Prevention of the Sequence from Reflux Esophagitis to Barrett's Esophagus 
and Esophageal Adenocarcinoma: Experimental and Clinical Perspectives. Int. J. Mol. 
Sci. 19:10.3390/ijms19072033. doi: E2033 [pii].  

14. Reiter, R. J., J. C. Mayo, D. X. Tan, R. M. Sainz, M. Alatorre-Jimenez, and L. 
Qin. 2016. Melatonin as an antioxidant: under promises but over delivers. J. Pineal Res. 
61:253-278. doi: 10.1111/jpi.12360 [doi].  

15. Dailey, J. H., VA Pharmacy Benefits Management Services, Medical Advisory 
Panel, and VISN Pharmacist Executives. 2015. Melatonin for Sleep Onset Latency 
Outcome, Delayed Sleep-Wake 
Phase Disorder (DSWPD), 
Non-24-Hour Sleep-Wake Rhythm Disorder (N24SWD), and 
Rapid Eye Movement (REM) Sleep Behavior Disorder (RBD). .  

16. Konturek, S. J., P. C. Konturek, and T. Brzozowski. 2006. Melatonin in 
gastroprotection against stress-induced acute gastric lesions and in healing of chronic 
gastric ulcers. J. Physiol. Pharmacol. 57 Suppl 5:51-66.  

17. Konturek, S. J., O. Zayachkivska, X. O. Havryluk, T. Brzozowski, Z. Sliwowski, 
M. Pawlik, P. C. Konturek, M. Czesnikiewicz-Guzik, M. R. Gzhegotsky, and W. W. 
Pawlik. 2007. Protective influence of melatonin against acute esophageal lesions 
involves prostaglandins, nitric oxide and sensory nerves. J. Physiol. Pharmacol. 58:361-
377.  

18. Fischer, T. W., A. Slominski, M. A. Zmijewski, R. J. Reiter, and R. Paus. 2008. 
Melatonin as a major skin protectant: from free radical scavenging to DNA damage 
repair. Exp. Dermatol. 17:713-730. doi: 10.1111/j.1600-0625.2008.00767.x [doi].  

19. Slominski, A. T., R. Hardeland, M. A. Zmijewski, R. M. Slominski, R. J. Reiter, 
and R. Paus. 2018. Melatonin: A Cutaneous Perspective on its Production, Metabolism, 
and Functions. J. Invest. Dermatol. 138:490-499. doi: S0022-202X(17)33136-6 [pii].  

20. Bazyar, H., H. Gholinezhad, L. Moradi, P. Salehi, F. Abadi, M. Ravanbakhsh, 
and A. Zare Javid. 2019. The effects of melatonin supplementation in adjunct with non-
surgical periodontal therapy on periodontal status, serum melatonin and inflammatory 
markers in type 2 diabetes mellitus patients with chronic periodontitis: a double-blind, 
placebo-controlled trial. Inflammopharmacology. 27:67-76. doi: 10.1007/s10787-018-
0539-0 [doi].  



16 
 

21. Zare Javid, A., S. A. Hosseini, H. Gholinezhad, L. Moradi, M. H. Haghighi-
Zadeh, and H. Bazyar. 2020. Antioxidant and Anti-Inflammatory Properties of 
Melatonin in Patients with Type 2 Diabetes Mellitus with Periodontal Disease Under 
Non-Surgical Periodontal Therapy: A Double-Blind, Placebo-Controlled Trial. Diabetes 
Metab. Syndr. Obes. 13:753-761. doi: 10.2147/DMSO.S242208 [doi].  

22. Gomez-Moreno, G., J. Guardia, M. J. Ferrera, A. Cutando, and R. J. Reiter. 
2010. Melatonin in diseases of the oral cavity. Oral Dis. 16:242-247. doi: 10.1111/j.1601-
0825.2009.01610.x [doi].  

23. Cutando, A., P. Galindo, G. Gómez‐Moreno, C. Arana, J. Bolaños, D. Acuña‐
Castroviejo, and H. Wang. 2006. Relationship Between Salivary Melatonin and 
Severity of Periodontal Disease. Journal of Periodontology. 77:1533-1538. doi: 
10.1902/jop.2006.050287. 
https://onlinelibrary.wiley.com/doi/abs/10.1902/jop.2006.050287.  

24. Almughrabi, O. M., K. M. Marzouk, R. M. Hasanato, and S. S. Shafik. 2013. 
Melatonin levels in periodontal health and disease. J. Periodontal. Res. 48:315-321. doi: 
10.1111/jre.12010 [doi].  

25. Bruch, J., and N. Treister. 2009. Clinical Oral Medicine and Pathology. Springer 
Science & Business Media.  

26. Magierowski, M., K. Jasnos, I. Brzozowska, D. Drozdowicz, Z. Sliwowski, E. 
Nawrot, U. Szczyrk, and S. Kwiecien. 2013. Melatonin as a therapeutic factor in gastric 
ulcer healing under experimental diabetes. Przegl. Lek. 70:942-946.  

27. Brzozowska, I., M. Strzalka, D. Drozdowicz, S. J. Konturek, and T. Brzozowski. 
2014. Mechanisms of esophageal protection, gastroprotection and ulcer healing by 
melatonin. implications for the therapeutic use of melatonin in gastroesophageal reflux 
disease (GERD) and peptic ulcer disease. Curr. Pharm. Des. 20:4807-4815. doi: CPD-
EPUB-57505 [pii].  

28. Osadchuk, M. A., A. A. Sibriaev, N. V. Kireeva, and I. M. Kvetnoi. 2012. The 
influence of melatonin included in the combined treatment of antichelicobaterial therapy 
on immunohistochemical characteristics of gastric epitheliocytes from patients with 
duodenal ulcer. Klin. Med. (Mosk). 90:48-52.  

29. Abdel Moneim, A. E., A. Guerra-Librero, J. Florido, Y. Q. Shen, B. Fernandez-
Gil, D. Acuna-Castroviejo, and G. Escames. 2017. Oral Mucositis: Melatonin Gel an 
Effective New Treatment. Int. J. Mol. Sci. 18:10.3390/ijms18051003. doi: E1003 [pii].  

30. Onseng, K., N. P. Johns, T. Khuayjarernpanishk, S. Subongkot, A. Priprem, C. 
Hurst, and J. Johns. 2017. Beneficial Effects of Adjuvant Melatonin in Minimizing Oral 
Mucositis Complications in Head and Neck Cancer Patients Receiving Concurrent 



17 
 

Chemoradiation. J. Altern. Complement. Med. 23:957-963. doi: 10.1089/acm.2017.0081 
[doi].  

31. Ortiz, F., D. Acuna-Castroviejo, C. Doerrier, J. C. Dayoub, L. C. Lopez, C. 
Venegas, J. A. Garcia, A. Lopez, H. Volt, M. Luna-Sanchez, and G. Escames. 2015. 
Melatonin blunts the mitochondrial/NLRP3 connection and protects against radiation-
induced oral mucositis. J. Pineal Res. 58:34-49. doi: 10.1111/jpi.12191 [doi].  

32. Acuna-Castroviejo, D., G. Escames, M. I. Rodriguez, and L. C. Lopez. 2007. 
Melatonin role in the mitochondrial function. Front. Biosci. 12:947-963. doi: 2116 [pii].  

33. Andersen, L. P., I. Gogenur, J. Rosenberg, and R. J. Reiter. 2016. The Safety of 
Melatonin in Humans. Clin. Drug Investig. 36:169-175. doi: 10.1007/s40261-015-0368-5 
[doi].  

34. Seabra, M. L., M. Bignotto, L. R. Pinto Jr, and S. Tufik. 2000. Randomized, 
double-blind clinical trial, controlled with placebo, of the toxicology of chronic 
melatonin treatment. J. Pineal Res. 29:193-200. doi: 10.1034/j.1600-0633.2002.290401.x 
[doi].  

35. Malik, A. 2012. Oral Mucositis in Cancer Patients: Treatment Update. 2020. 
https://www.cancertherapyadvisor.com/home/cancer-topics/supportive-care/side-effect-
management/oral-mucositis-in-cancer-patients-treatment-update/.  

  



18 
 

APPENDIX 
 
 

Appendix A: This is the first intake sheet for interested participants in the proposed 
clinical trials. Special populations must be excluded from this study, which this 
questionnaire addresses. 

Appendix B: This is the consent form for interested subjects to participate in the proposed 
clinical trials. It contains an overview of research procedures, risks and discomforts, 
benefits, confidentiality, compensation, and a statement of consent.  

Appendix C: This is a sample of the daily journal participants agree to complete during 
their participation in the study. Here the participants record the pain, sensitivity, color, 
and appearance of their ulcer each night and morning. Participants record the time of day 
they take each photo and whether they apply their treatment. The daily journal allows for 
data to be collected for either one or two ulcers.  
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