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ABSTRACT
The high frequency and painful profile of inflammatory 
oral lesions and the lack of an effective drug protocol for 
their management stimulate the search for pharmacological 
alternatives for the treatment of these conditions. 
Cannabidiol is the major non-psychotropic constituent of 
Cannabis sativa, receiving lately scientific interest because 
of its potential in the treatment of inflammatory disorders 
such as asthma, colitis and arthritis. There is little published  

in the current literature about the use of cannabidiol in 
oral health. Among its many protective functions, the 
ability to attenuate inflammation through the modulation 
of cytokines and its antiedema and analgesic effects may 
be important features in the treatment of oral lesions. In 
this review, we suggest that cannabidiol can be useful in 
the management of oral inflammatory disorders. (Altern 
Ther Health Med. 2020;26(S1):12-16.)
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INTRODUCTION
Inflammatory lesions affect the oral tissues with high 

frequency. These injuries may have traumatic, autoimmune, 
neoplastic or infectious etiologies and are often capable of 
causing a break in the mucosal barrier.1-4 Rupture of the 
epithelial structure induces the development of an 
inflammatory response and becomes a potential source of 
infection, resulting in pain and discomfort.4 Thus, restoring 
the integrity of mucosal tissue is essential to re-establish oral 
function. 

Wound healing is a complex series of events involving 
well-defined phases of hemostasis, inflammation, 
proliferation, and remodeling.5,6 This dynamic process is 
coordinated by several mediators including inflammatory 

cells, cytokines and growth factors.6 Modulation of the 
inflammatory response during the healing process of oral 
lesions is a key factor for tissue repair to occur properly and 
in a shorter time. This may be especially necessary when 
considering chronic wounds, which may be induced by 
conditions such as diabetes and local infection.7,8 

The management of oral mucosal lesions is mainly 
supportive and often consists in relieving pain and symptoms 
besides attempts to accelerate tissue repair. Despite the 
variety of medications available, there is no consensus on the 
ideal treatment modality. Currently, pharmacological 
approaches include topical and systemic corticosteroids, 
antibiotics, local anesthetics, antiseptics, immunomodulatory 
and non-steroidal antiinflammatory agents.4,9 Among the 
strategies to induce and modulate oral healing, the use of 
phytotherapeutic agents or natural compounds has shown 
potential.10–15 

Cannabidiol (CBD) is the major non-psychoactive 
component of Cannabis sativa. The therapeutic properties of 
CBD have been widely studied, and antiinflammatory, 
analgesic, antioxidant and immunomodulatory effects have 
been identified.16-18 In recent years, CBD has demonstrated 
effectiveness in treating a number of conditions involving 
both inflammation and oxidative stress, such as rheumatoid 
arthritis,19 inflammatory bowel disease,20 diabetes,21 and 
neurodegenerative disorders.22 Furthermore, it is considered 
well tolerated, without significant side effects when 
chronically administered.23,24 
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Despite the vast literature addressing the therapeutic 
effects of CBD in various pathologies, there are still few 
studies in oral medicine evaluating its health benefits. CDB 
has antiinflammatory properties in the treatment of 
periodontitis,25 and recently, a review indicated CBD as a 
promising therapeutic agent in the management of chemo- 
and radio-induced oral mucositis.26 A variety of mechanisms 
appear to be involved in the beneficial effects of CBD. One in 
particular is its ability to modulate the production of 
inflammatory mediators, which are also involved in the oral 
healing process, allowing its use in oral medicine.25-27 In 
addition, its analgesic and antiedema properties17 may aid to 
the management of different oral conditions.

The purpose of this study was to review the literature on 
the effect of CBD in oral disorders and the therapeutic 
viability of its use in the repair of oral lesions, considering the 
scientific evidences and its main characteristics. Accordingly, 
the authors surveyed the literature related to this subject in 
the PubMed database, using as search criterion complete 
articles published in English. Selection involved current 
studies covering the physiology of wound healing and CBD 
effects in inflammatory diseases.

CANNABIDIOL
In history, Cannabis sativa (marijuana) have been used 

for medical purpose for centuries. Among its numerous 
constituents, this plant contains more than 100 active 
components termed cannabinoids. The 2 most important 
phytocannabinoids are Δ9-tetrahydrocannabinol (THC) and 
CBD.28,29 These substances are capable of interacting with 
specific cannabinoid receptors CB1and CB2. While CB1 
receptors are primarily expressed in the central and peripheral 
nervous system and can modulate excitatory and inhibitory 
neurotransmission, CB2 receptors are localized on immune 
cells, acting as immunomodulators.16,30-32

THC is the most abundant phytocannabinoid in 
marijuana and has good affinity for CB1 and CB2 receptors. 
However, its undesirable psychoactivity limits the therapeutic 
use of this substance.16 CBD, first isolated in 1940, is the main 
non-psychotropic constituent of Cannabis sativa.16,18,21 Its use 
has been recognized in the treatment of several pathologies 
like Alzheimer’s Disease,16 sepsis,23 inflammatory bowel 
diseases20 and also some types of cancer.21 The exact 
mechanism of action of CBD has not been fully elucidated, 
but appears to include functions independently of CB 
receptors.21 Its beneficial effects such as immune and 
inflammatory modulation,16 antioxidation18 and analgesia,17,33 
combined with its lack of psychoactive, good safety and a 
tolerability profile, encourage the use of CBD for numerous 
therapeutic applications.

CBD AND ORAL MEDICINE
Although widely explored in several pathologies and 

showing promising effects regarding different organs, few 
studies have evaluated CBD properties in oral tissues. In the 
area of oral medicine, we found only two scientific 

publications regarding the effects of CBD for oral diseases 
(Table 1). These studies indicated that CBD may be promising 
in the treatment of periodontitis,25 and chemo- and 
radioinduced oral mucositis.26 

Napimoga et al25 conducted an experimental study with 
induced periodontitis in rats and found that animals treated 
with daily intraperitoneal injection of 5 mg/kg CBD for  
30 days exhibited decreased alveolar bone loss and a lower 
expression of RANKL/RANK. Furthermore, in gingival 
tissue, CBD administration decreased neutrophil migration 
and reduced interleukin-1 beta (IL-1β) and tumor necrosis 
factor-alpha (TNF-α) production. The authors concluded 
that these antiinflammatory effects of CBD could be useful in 
controlling the development of periodontitis. 

Marijuana components have already been used in 
oncology patients due to their benefits in relieving symptoms 
such as nausea and also controlling appetite, sleep and 
anxiety problems. Recently, a literature review evaluated the 
therapeutic viability of CBD in managing oral mucositis 
induced by anticancer treatment.26 On the basis of its 
mechanism of action, besides its analgesic and antioxidant 
effects, authors have proposed that CBD may be used in the 
treatment of oral mucositis, a serious condition that affects 
the quality of life of cancer patients.

THERAPEUTIC POTENTIAL OF CBD IN 
INFLAMMATORY ORAL LESIONS

CBD therapy has been explored in the management of 
various inflammatory conditions.16 Its positive effects in 
chronic conditions, such as autoimmune encephalomyelitis, 
have been observed even when administered topically.34 
Previous studies found that the antiinflammatory effect of 
CBD frequently occurs in a dose-dependent manner, 
resulting in a bell-shaped curve.19,35 Although the mechanism 
of action of CBD is still not fully elucidated, its effect on 
inflammatory diseases may be explained by various biological 
systems, involving both cellular and molecular events.16

Table 1. Effects of CBD Treatment in Oral Diseases

Disorder Results Reference
Periodontitis In this experimental study in rats, 

CBD treatment decreased alveolar 
bone loss, reduced the expression of 
receptor activator of nuclear factor-κB 
ligand RANKL/RANK and 
decreased neutrophil migration and 
IL-1β and TNF-α production.

Napimoga et al25

Oral Mucositis This literature review concluded that 
CBD may have a potential 
antimucositis effect, both in the 
control of oxidative stress and 
suppression of the inflammatory 
response

Cuba et al26

Abbreviations: CBD, Cannabidiol; IL1-β, interleukin-1 beta; 
TNF-α, tumor necrosis factor-alpha.
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determined CBD effects in a model of carrageenan-induced 
acute rat paw inflammation. These authors found a substantial 
reduction in hyperalgesia and edema after daily oral 
administration of CBD for 3 days. The effects were dose-
dependent and evident within a few hours after a single 
application of the medication. 

Another study observed that CBD had antihyperalgesic 
properties also in rats with chronic inflammatory pain.33 
Daily oral treatment with CBD reduced chronic pain in a 
dose-dependent manner, which was associated with a 
reduction of proinflammatory mediators.

Modulation of The Release of Proinflammatory Cytokines
Some conditions or genetic and clinical variables, such 

as diabetes, smoking, and inflammatory/immunological 
pathologies, interfere in wound healing and may delay tissue 
repair.8,27 Previous literature shows that deficient tissue repair 
of ulcerated oral mucosal lesions can be observed in diabetic 
rats, and this may be associated with increased inflammatory 
response and cytokine expression.7 Diabetes causes a 
prolonged inflammatory phase of healing, observed by an 
increase in polymorphonuclear neutrophil infiltration and 
higher expression levels of IL-1β and TNF-α in oral ulcers of 
these animals. Therefore, the use of drugs that modulate 
inflammatory response can be effective when adequate tissue 
repair of oral lesions is desired, especially if conditions that 
impair oral healing are present. 

Malfait et al19 reported one of the first studies to evaluate 
the potential of CBD as an antiinflammatory agent. Using a 
murine model of collagen-induced arthritis, CBD exerted a 
potent immunosuppressive effect both in vivo and in vitro, in 
a dose-dependent manner. The authors suggested that CBD 
has an immunosuppressive and antiinflammatory action, 
reducing IFN (interferon)-γ release and suppressing the 
proliferation of lymphocytes. 

In agreement with this study, different inflammatory 
markers were associated with the antiinflammatory effect of 

Considering the pathogenesis of inflammatory oral 
lesions, several CBD mechanisms of action could be related 
to an improvement of tissue repair in oral wounds.16,36 
Previous publications point to various CBD properties in 
different diseases that may enhance its potential use in the 
management of various oral conditions (Figure 1). Each 
mechanism will be explained individually below.

Modulation of Neutrophil Infiltration
Neutrophils play a critical role in tissue repair, acting 

mainly in the early stages of the wound healing process.5,6 
They are responsible for initiating an inflammatory cascade, 
attracting fibroblasts and macrophages to the injured region. 
In the late inflammation period, macrophages and 
lymphocytes are the main cells at the ulcer site, by increasing 
the production of cytokines and growth factors.5,8 

Neutrophil infiltration may contribute to the 
pathogenesis of various diseases, acting on the amplification 
and progression of inflammation. It is known that prolonged 
inflammation may delay wound healing, since excess edema, 
proinflammatory cytokines and toxic free radicals can be 
damaging to tissues and slow the progression of tissue 
repair.7,37 The literature suggests that CBD has the ability to 
act on neutrophil proliferation and chemotaxis.36 In vivo 
studies demonstrated that CBD was able to influence 
neutrophil infiltration when used in the treatment of 
periodontitis,25 Crohn’s Disease35 and also when administered 
topically for encephalomyelitis.34

Pain and Edema Reduction
Pain and edema are common complaints of patients with 

inflammatory oral lesions.4,13 According to the literature, 
CBD may be effective in controlling both symptoms.17 In rats 
with induced colitis, daily CBD at 5 mg/kg for 6 days reduced 
the signs of colon injury, decreasing edema in the intestinal 
mucosa and submucosa and helping with tissue regeneration.38 
This would agree with the data reported by Costa et al17 who 

Figure 1. Why CBD Can Be Considered A Therapeutic Strategy For Inflammatory Oral Lesions? Many beneficial effects of 
CBD when tested in different disorders indicate its potential in treating a number of inflammatory oral diseases.
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are required to elucidate the mechanisms of action and 
potential adverse effects of CBD. This review may be useful 
in providing awareness of the importance of this theme and 
highlights the potential use of CBD as a safe pharmacological 
approach for the treatment of oral inflammatory lesions. 
CBD may be a starting point for the development of new 
drugs in oral medicine. 
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CBD. In cisplatin-induced nephrotoxicity in mice39 and in rat 
experimental periodontitis,25 treatment with CBD attenuated 
inflammation by modulating TNF-α and IL-1β levels. 
Similarly, in mice with induced acute lung injury, a single 
dose of 20 mg/kg CBD modulated neutrophil, macrophage 
and lymphocyte migration and also decreased TNF and IL-6 
production.40 

Thus, in different inflammatory pathologies, CBD appears 
to modulate a variety of markers and cytokines. Even in a 
topical formulation, it was able to attenuate IL-1β, TNF-α, 
IL-6, IFN-γ and transforming growth factor-beta (TGF-β) 
expression in experimental autoimmune encephalomyelitis.34 
Additionally, in a model of asthma,41 CBD treatment reduced 
levels of IL-4, IL-5, IL-13, IL-6, and TNF-α.

CBD as an Antioxidant
Some studies have pointed out that CBD can be 

considered promising in the treatment of various conditions 
due to its ability to influence the immune system and 
oxidative stress.17,18,23 Its antioxidant activity was reported to 
be effective in treating cisplatin-induced nephrotoxicity39 and 
inflammatory bowel disease.38 Considering that substances 
with antioxidant potential are known to improve wound 
healing and protect tissues from oxidative damage,10 CBD 
may have a regenerative effect in the treatment of oral ulcers, 
including oral mucositis.26

Modulation of MMPs
Matrix metalloproteinases (MMPs) are a group of 

enzymes responsible for the degradation of extracellular 
matrix proteins and which participate in inflammation and 
repair processes. The overexpression of these molecules in 
inflammatory diseases and other pathological conditions may 
result in unwanted tissue destruction. Previous studies have 
found that MMP-2 may be associated with delayed healing and 
increased inflammation in the pathogenesis of oral diseases 
such as lichen planus,42 periodontitis43 and mucositis.44

Rawal et al,45 encouraged by gingival enlargement seen 
in marijuana users, assessed the effects of CBD on human 
gingival fibroblast metabolism. These authors showed that 
CBD was not cytotoxic to fibroblasts and, depending on the 
dose, exerted a biphasic effect on the production of TGF-β 
and MMP in these cells. Lower CBD concentrations increased 
TGF-β, MMP-1 and MMP-2 production, but higher CBD 
concentrations decreased TGF-β and MMP levels and 
lowered MMP-2 activity. It was suggested that altered 
inflammatory responses caused by CBD may contribute to 
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CONCLUSION
Although still sparse, available studies of CBD effects on 

the oral cavity have shown promising results. To date, CBD 
pharmacodynamics is yet to be defined, and further studies 



This article is protected by copyright. To share or copy this article, please visit copyright.com. Use ISSN#1078-6791. To subscribe, visit alternative-therapies.com

Klein—Cannabidiol And Oral Inflammatory Diseases16   ALTERNATIVE THERAPIES, VOL. 26 NO. S1

23.	 Cassol-Jr OJ, Comim CM, Silva BR, et al. Treatment with cannabidiol reverses 
oxidative stress parameters, cognitive impairment and mortality in rats submitted 
to sepsis by cecal ligation and puncture. Brain Res. 2010;1348:128-138. 
doi:10.1016/j.brainres.2010.06.023.

24.	 Bergamaschi MM, Queiroz RHC, Zuardi AW, Crippa JAS. Safety and side effects 
of cannabidiol, a Cannabis sativa constituent. Curr Drug Saf. 2011;6(4):237-249. 
doi:10.2174/157488611798280924.

25.	 Napimoga MH, Benatti BB, Lima FO, et al. Cannabidiol decreases bone 
resorption by inhibiting RANK/RANKL expression and pro-inflammatory 
cytokines during experimental periodontitis in rats. Int Immunopharmacol. 
2009;9(2):216-222. doi:10.1016/j.intimp.2008.11.010.

26.	 Cuba LF, Salum FG, Cherubini K, Figueiredo MAZ. Cannabidiol: an alternative 
therapeutic agent for oral mucositis? J Clin Pharm Ther. 2017;42(3):245-250. 
doi:10.1111/jcpt.12504.

27.	 Politis C, Schoenaers J, Jacobs R, Agbaje JO. Wound healing problems in the 
mouth. Front Physiol. 2016;7(November):1-13. doi:10.3389/fphys.2016.00507.

28.	 Zuardi AW, Crippa JAS, Hallak JEC, Moreira FA, Guimarães FS. Cannabidiol, a 
Cannabis sativa constituent, as an antipsychotic drug. Brazilian J Med Biol Res. 
2006;39(4):421-429. doi:10.1590/S0100-879X2006000400001.

29.	 Pertwee RG. Cannabinoid pharmacology: the first 66 years. Br J Pharmacol. 
2009;147(S1):S163-S171. doi:10.1038/sj.bjp.0706406.

30.	 McDonough P, McKenna JP, McCreary C, Downer EJ. Neuropathic orofacial pain: 
Cannabinoids as a therapeutic avenue. Int J Biochem Cell Biol. 2014;55:72-78. 
doi:10.1016/j.biocel.2014.08.007.

31.	 Lu HC, MacKie K. An introduction to the endogenous cannabinoid system. Biol 
Psychiatry. 2016;79(7):516-525. doi:10.1016/j.biopsych.2015.07.028. 

32.	 Iannotti FA, Di Marzo V, Petrosino S. Endocannabinoids and endocannabinoid-
related mediators: Targets, metabolism and role in neurological disorders. Prog 
Lipid Res. 2016;62:107-128. doi:10.1016/j.plipres.2016.02.002.

33.	 Costa B, Trovato AE, Comelli F, Giagnoni G, Colleoni M. The nonpsychoactive 
cannabis constituent cannabidiol is an orally effective therapeutic agent in rat 
chronic inflammatory and neuropathic pain. Eur J Pharmacol. 2007;556(1-3):75-
83. doi:10.1016/j.ejphar.2006.11.006.

34.	 Giacoppo S, Galuppo M, Pollastro F, Grassi G, Bramanti P, Mazzon E. A new 
formulation of cannabidiol in cream shows therapeutic effects in a mouse model 
of experimental autoimmune encephalomyelitis. DARU J Pharm Sci. 2015;23(1):48. 
doi:10.1186/s40199-015-0131-8.

35.	 Jamontt JM, Molleman A, Pertwee RG, Parsons ME. The effects of 
Deltatetrahydrocannabinol and cannabidiol alone and in combination on damage, 
inflammation and in vitro motility disturbances in rat colitis. Br J Pharmacol. 
2010;160(3):712-723. doi:10.1111/j.1476-5381.2010.00791.x.

36.	 Krohn RM, Parsons SA, Fichna J, et al. Abnormal cannabidiol attenuates 
experimental colitis in mice, promotes wound healing and inhibits neutrophil 
recruitment. J Inflamm. 2016;13(1):21. doi:10.1186/s12950-016-0129-0.

37.	 Kasuya A, Tokura Y. Attempts to accelerate wound healing. J Dermatol Sci. 
2014;76(3):169-172. doi:10.1016/j.jdermsci.2014.11.001.

38.	 Borrelli F, Aviello G, Romano B, et al. Cannabidiol, a safe and nonpsychotropic 
ingredient of the marijuana plant Cannabis sativa, is protective in a murine model 
of colitis. J Mol Med. 2009;87(11):1111-1121. doi:10.1007/s00109-009-0512-x.

39.	 Pan H, Mukhopadhyay P, Rajesh M, et al. Cannabidiol attenuates cisplatin-
induced nephrotoxicity by decreasing oxidative/nitrosative stress, inflammation, 
and cell death. J Pharmacol Exp Ther. 2009;328(3):708-714. doi:10.1124/
jpet.108.147181.

40.	 Ribeiro A, Ferraz-de-Paula V, Pinheiro ML, et al. Cannabidiol, a nonpsychotropic 
plant-derived cannabinoid, decreases inflammation in a murine model of acute 
lung injury: Role for the adenosine A2A receptor. Eur J Pharmacol. 2012;678(1-
3):78-85. doi:10.1016/j.ejphar.2011.12.043. 

41.	 Vuolo F, Petronilho F, Sonai B, et al. Evaluation of serum cytokines levels and the 
role of cannabidiol treatment in animal model of asthma. Mediators Inflamm. 
2015;2015:1-5. doi:10.1155/2015/538670.

42.	 Rubaci AH, Kazancioglu HO, Olgac V, Ak G. The roles of matrix 
metalloproteinases-2, -7, -10 and tissue inhibitor of metalloproteinase-1 in the 
pathogenesis of oral lichen planus. J Oral Pathol Med. 2012;41(9):689-696. 
doi:10.1111/j.1600-0714.2012.01160.x.

43.	 Bhattarai G, Poudel SB, Kook SH, Lee JC. Resveratrol prevents alveolar bone loss 
in an experimental rat model of periodontitis. Acta Biomater. 2016;29:398-408. 
doi:10.1016/j.actbio.2015.10.031.

44.	 Al-Dasooqi N, Gibson RJ, Bowen JM, Keefe DM. Matrix metalloproteinases: Key 
regulators in the pathogenesis of chemotherapyinduced mucositis? Cancer 
Chemother Pharmacol. 2009;64(1):1-9. doi:10.1007/s00280-009-0984-y.

45.	 Rawal SY, Dabbous MK, Tipton DA. Effect of cannabidiol on human gingival 
fibroblast extracellular matrix metabolism: MMP production and activity, and 
production of fibronectin and transforming growth factor β. J Periodontal Res. 
2012;47(3):320-329. doi:10.1111/j.1600-0765.2011.01435.x.


