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ABSTRACT

Introduction: cannabinoids have a wide range of biological effects and are currently used for therapeutic purposes in modern medicine.
The objective was to determine the effects and clinical application of cannabinoids as a therapeutic alternative for periodontal disease.
Methods: we conducted a systematic review following the Cochrane manual for systematic reviews' recommendations to address the
following inquiries: 1) What is the impact of non-surgical therapy with cannabidiol compared to conventional non-surgical therapy on
the level of insertion in patients with periodontal disease? 2) What are the potential biological and microbiological effects of
cannabinoids in the treatment of periodontal disease? The primary outcome was changes in the periodontal attachment level (CAL) and
secondary outcomes included changes in probing depth (PD), changes in bleeding on probing (BoP), report of adverse effects and
microbiological and biological effects. Results: out of 59 potential studies, 26 were excluded in the initial screening, and 33 full-text
studies underwent further review. Among these, 13 were excluded for not meeting the selection criteria, resulting in 20 studies included
in the qualitative synthesis. Notably, only one highly biased human clinical study was identified. In vitro and animal studies demonstrated
that cannabinoids possess bactericidal properties, anti-inflammatory potential, and modulating activity on periodontal bone resorption.
Conclusion: the available scientific evidence is scarce to recommend the use of cannabis derivatives for the treatment of periodontal
disease. Despite promising findings in preclinical studies indicating therapeutic potential, further investigation is required to assess its
application in human subjects.
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Resumen

Introduccion: los cannabinoides tienen una amplia gama de efectos bioldégicos y actualmente se utilizan con fines terapéuticos en la
medicina moderna. El objetivo de esta revisién sistemdtica fue determinar los efectos y la aplicacién clinica de los cannabinoides como
alternativa terapéutica para la enfermedad periodontal. Métodos: se realizd una revisién sistemdtica de acuerdo con las
recomendaciones del manual Cochrane para revisar sistemdticas para responder a las siguientes preguntas: ;Cudl es el efecto de la terapia
no quirtrgica con cannabidiol en comparacién con la terapia no quirtirgica convencional en el nivel de insercién en pacientes con
enfermedad periodontal? ;Cudles son los efectos biolégicos y microbiolégicos potenciales de los cannabinoides para el tratamiento de la
periodontal? Resultados: de un total de 59 estudios potenciales, se excluyeron 26 estudios en el primer filtro y se procedié a revisar 33
estudios en texto completo. Solo se identificé un estudio clinico en humanos con sesgo alto. Los estudios in vitro y en animales
demostraron que los cannabinoides tienen un potencial bactericida, antiinflamatorio y modulador de la reabsorcién ésea periodontal.
Conclusiones: no existe suficiente evidencia cientifica que demuestre que los derivados del cannabis pueden ser implementados en la
terapéutica de la enfermedad periodontal. Los estudios preclinicos muestran potencial terapéutico, pero todavia falta por estudiar su
aplicacién en humanos.
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INTRODUCTION

Periodontal disease (PD) is defined as a multifactorial chronic inflammatory pathology of bacterial
origin. The accumulation of plaque around the teeth creates a conducive ecological niche for its
growth and development, leading to the destruction of periodontal supporting tissues, compounded
by various local and systemic factors. According to a 2010 study conducted by the World Health
Organization, approximately 33 % of the global population experiences some form of periodontal
disease at some stage in their lives'. Periodontitis, affecting up to 50 % of the worldwide population,
can result in severe consequences such as tooth loss*3. The most prevalent form of periodontal
disease is gingivitis, impacting between 30 % and 100 % of the global population#. Various therapeutic
approaches, including oral hygiene, non-surgical periodontal therapy, surgical interventions, and
unconventional methods such as the adjunctive use of cannabis, have been proposed for periodontal
disease treatment.

Cannabis sativa boasts a medicinal history dating back to 2700 B.C. and is recognized as one of the
earliest plants exerting psychotropic effects®. Possessing analgesic, muscle relaxant, antidepressant,
hypnotic, immunosuppressive, anti-inflammatory, anxiolytic, and bronchodilator properties,
Cannabis sativa extract comprises over 400 chemical components, with at least 60 cannabinoids
unique to the species. The three principal cannabinoids—delta-9-tetrahydrocannabinol (THC),
cannabidiol (CBD), and cannabinol—exhibit psychoactive effects®. Some studies assert that CBD and
other cannabinoids demonstrate potent activity against microorganisms, including methicillin-
resistant Staphylococcus aureus, significant contributors to bacterial endocarditis?. Given its anti-
inflammatory and antimicrobial attributes, CBD holds promise as a therapeutic adjunct in
periodontics. Nevertheless, scant information exists regarding the application of cannabinoids in
periodontitis treatment. Consequently, the aim of this systematic review is to ascertain the effects
and clinical viability of cannabinoids as an alternative therapeutic option for periodontal disease.

METHODS

A systematic review was carried out according to the recommendations of the Cochrane manual for
systematic reviews. Priority was given to the identification of clinical studies and therefore the
following PICO (Patient/Problem, Intervention, Comparator, Outcome) question was formulated:

P: Patients with periodontal disease.

I: Periodontal therapy (prophylaxis or non-surgical therapy) + cannabinoid.

C: Periodontal therapy (prophylaxis or non-surgical therapy), no treatment, placebo, delayed
treatment.

O: Changes in periodontal attachment level (CAL) at least 3 months later.

What is the effect of non-surgical + cannabidiol therapy on periodontal attachment levels as
compared to conventional non-surgical therapy in patients with periodontal disease?

Additionally, a second, more general question was asked: ;:What are the potential biological and
microbiological effects of cannabinoids for the treatment of periodontal disease?
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Types of included studies

Priority was given in the first phase of evidence identification to randomized controlled clinical trials
(RCT) and non-randomized clinical trials (NRCT) evaluating the effect of cannabinoids in the
treatment of periodontal disease with a minimum 3-month follow-up. Previous systematic reviews as
well as other types of study reviews were not considered. In vitro or animal studies that focused on
the microbiological and biological effects of cannabinoids on periodontal cells were accepted for
inclusion.

Participants

Patients affected by periodontitis (previously chronic or aggressive) with different degrees of
severity.

Intervention

e Non-surgical periodontal therapy (NSPT) plus cannabinoids compared with placebo.
e NSPT plus cannabinoids compared to NSPT alone, no treatment or delayed treatment.

Outcomes

e Primary outcome: changes in the periodontal attachment level (CAL).
e Secondary outcomes: changes in probing depth (PD), changes in bleeding on probing (BoP),
report of adverse effects and microbiological and biological effects.

Follow-up time

Studies with a follow-up of at least 3 months after the intervention were considered.

Search strategy

Two independent reviewers searched for studies in EMBASE, MEDLINE (PubMed), OVID and The
Cochrane Central Register of Controlled Trials (CENTRAL) using keywords and boolean operators.
Additionally, the search for gray literature in ScieLo and Google Scholar was complemented. The
search period included from the creation of the database until April 2022. A manual search was
performed from the reference lists of the included articles. Any discrepancy or difference between
investigators was resolved by a third researcher.

Keywords used in the search

(("scaling and root planing"[Title/Abstract] AND "non surgical periodontal therapy"[Title/Abstract]
AND "cannabidiol"[Title/Abstract]) OR "CBD"[Title/Abstract]) AND "periodontitis"[Title/Abstract]
AND "clinical attachment level"[Title/Abstract] AND "placebo"[Title/Abstract].
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Language

There was no language restriction. Articles other than Spanish were translated with a translation
service (Google Translate).

Data extraction

Two independent and previously calibrated researchers evaluated the titles and abstracts of
potential articles. Articles that passed the initial screening were chosen for full-text review. For both
qualitative and quantitative analysis, inclusion criteria were used. Articles that did not meet the
inclusion criteria were removed, and the reasons for their removal were given.

Data extraction was performed by two independent researchers using a previously established
format. For each study, the following information was collected:

e Year of publication, study design, funding source and country of origin.

e Participant details including demographic information and inclusion criteria.

e Details of the type of intervention.

e Details of the control or comparator.

e Outcome details: changes in CAL, PD, BoP, adverse effects, biological effect, microbiological
effects.

Quality assessment (risk of bias)

The risk of bias analysis was carried out by two independent evaluators and according to chapter 8
of the Cochrane Handbook for Systematic Reviews of Interventions 5.0.1 applying the ROBINS-I tool
(Risk Of Bias In Non-randomized Studies - of Interventions) which evaluates the risk of bias in the
following domains:

e Confusion

e Selection of participants

e (lassification of interventions
e Missing data

e Results measurement

e Selective results report

e Overall bias

Each domain is evaluated and determined as risk: low, moderate, serious, critical and no information.
For in vitro and animal studies, no analysis of bias was performed.

Synthesis of the results

The data were tabulated and presented as the narrative synthesis of the results since there was not
enough clinical studies to perform a meta-analysis.

76 Revista Facultad de Odontologia Universidad de Antioquia - Vol. 36 N.o 1 - First Semester, 2024 / ISSN 0121-246X / ISSNe 2145-7670
http://dx.doi.org/10.17533/udea.rfo.v36nla7


http://dx.doi.org/10.17533/udea.rfo.v36n1a1

RESULTS

Of a total of 59 potential studies, 26 studies were excluded in the first filter and 33 full-text studies
were reviewed. Of these, 13 were excluded for not meeting the selection criteria, leaving a total of
20 studies included in the qualitative synthesis (figure 1). The excluded studies and their reasons are
presented in table '&2°,

Identification of studies via databases

Records identified from:

Medline (PubMed): 58 Records removed before
Science direct: 46 screening:

SCOPUS: 5 *| Duplicate records: 58
Scielo: 0 Records removed for
Google scholar: 8 title/abstract: 26
Cochrane: 0

Records sought for

retrioval: 33 Records not retrieved: 0 |

Records screened: 33 I—»I Records excluded: 0 |

Records assessed for

eligibility: a3 R,ecords excll_.lded: ‘ 13
Did not meet inclusion
and/or were not focussed

l on cannabinoids: 13

Studies included in the

review: 20

Studies included in the

meta-analysis: 0

Figure 1. Flow diagram of study selection
Source: by the authors

According to the multivariate analysis, the year 2020 presented a negative association only with daily
toothbrushing (aPR: 0.97; 95CI%: 0.96-0.99; p<0.001) and toothbrushing minimum twice a day (aPR:
0.96; 95%Cl: 0.95-0.98; p<0.001). The year 2021 presented negative association with general
toothbrushing (aPR: 0.98; 95%Cl: 0.97-0.98; p<0.001), daily toothbrushing (aPR: 0.97; 95%Cl: 0.95-
0.98; p<0.001) and toothbrushing minimum twice a day (aPR: 0.94; 95%Cl: 0.92- 0.96; p<0.001),
adjusted for the previously associated covariates (Table 2). These results show that 2021 boasted a
lower probability of toothbrushing frequency compared to 2019, considering the three variables used
to measure toothbrushing. The same occurred in 2020, except for general toothbrushing, compared
to the same reference year.
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Table 1. Excluded studies and reasons

Authors Title Reason
Konermann et In vivo and in vitro identification of endocannabinoid signaling in Not focused on the use of
al. 20178 periodontal tissues and their potential role in local pathophysiology cannabinoids
A new target to ameliorate the damage of periodontal disease: The role of
Ossola et al. . & . o & pe o Not focused on the use of
transient receptor potential vanilloid type-1in contrast to that of specific L
20199 L . cannabinoids
cannabinoid receptors in rats
- . - - . . Mixture of animal study and
Marijuana-Derived Cannabinoids Trigger a CB2/PI3K Axis of Suppression of .
Gu et al. 2019 human cells and bacteria.
the Innate Response to Oral Pathogens -
Objective was not clear.
Jageretal. Analogous modulation of inflammatory responses by the endocannabinoid . . .
. . . . . Did not meet inclusion
2020" system in periodontal ligament cells and microglia
Long Term Delta-9-tetrahydrocannabinol Administration Inhibits .
Alvarez et al. . & ? yer . . - Not focused on the periodontal
Proinflammatory Responses in Minor Salivary Glands of Chronically Simian .
2020" - . disease
Immunodeficiency Virus Infected Rhesus Macaques
Lowe et al. The Current and Potential Application of Medicinal Cannabis Products in Review
202113 Dentistry
Lowe et al. Non-Cannabinoid Metabolites of Cannabis sativa L. with Therapeutic Not focused on the use of
2021% Potential. cannabinoids
Lowe et al. The Endocannabinoid System: A Potential Target for the Treatment of -
. . Review
20215 Various Diseases
Blaskovich et L . . - Not focused on periodontal
6 The antimicrobial potential of cannabidiol. . P
al. 2021 disease
. Evaluation of Cannabinoids on the Odonto/Osteogenesis in Human Dental Not focused on periodontal
Qietal. 20217 . .
Pulp Cells In Vitro disease
Agawi et al. R . . . Not focused on periodontal
q s Anti-Biofilm Activity of Cannabigerol against Streptococcus mutans “onp
2021 disease
Jirasek et al. - . . . -, .
50227 Cannabidiol and periodontal inflammatory disease: A critical assessment. Review
The cannabinoid receptor | (CB1) enhanced the osteogenic differentiation
Yan et al. p . ( ). . g . Not focused on the use of
of BMSCs by rescue impaired mitochondrial metabolism function under L
20222° . . cannabinoids
inflammatory condition

Source: by the authors

Only one non-randomized clinical study in humans was identified21, which corresponded to a small
study in volunteers who underwent prophylaxis with a blaster supplemented with CBD. The results
showed a better reduction in microbial counts (linear fold change in the range of 3.9-18.4) with the
use of CBD compared to the control (table 2). However, the risk of bias is potentially high due to the
study design and conflicts of interest since one of the authors is the founder of the company that
manufactured the CBD for the study (figure 2).

Table 2. Non-randomized clinical studies

Authors Objective Cannabis Control !\lm-nl.Jer il Results
product individuals
Reduction in microbial

Vasudevan To determine the possibility of Air N Go counts (linear fold change in

& Stahl improving supragingival Air N Go the range of 3.9-18.4) with

S supplemented 12
2020- prophylaxis with a blaster with CBD powder the use of CBD-

Belgium*2! supplemented with cannabinoids supplemented blaster

compared to control

CBD: cannabidiol
*Conflict of interest: Stahl is the founder of CannlBite bvba, a company that produces dental products supplemented with CBD
Source: by the authors

-J
Qo
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Low

Moderate

Bias due to participant selection
Bias due to the interventions
Bias due to deviation from the
interventions

Bias due to missing data

Bias due to measurement of
outcomes

Bias due to selective reporting

Bias due to confusion

. Overall bias

Figure 2. Risk of bias™

Source: by the authors
In vitro studies

Thirteen in vitro studies reported in table 3 were identified. Treatment of gingival and periodontal
fibroblasts with different cannabinoids produced potentially relevant cellular effects for the
treatment of periodontitis. A reduction in the expression and production of pro-inflammatory
cytokines IL-6, IL-8 and MCP-1 was observed after stimulation with Porphyromonas gingivalis?22°.
Quian et al.”” treated periodontal ligament cells with Hu-308 (derived from cannabidiol) and found
that it enhances the expression of osteogenic genes and additionally, the differentiation of
periodontal ligament stem cells to an osteogenic phenotype?®. Other studies reported improvement
in the proliferation of gingival fibroblasts and reduction in the production of metalloproteinases?932.
Finally, two studies showed a significant antibacterial effect with CBD treatment3334. However, they
must be considered with care since one of their authors is the founder of the company that
manufactured the CBD for the study and therefore represents a conflict of interest. This suggests
that cannabinoids have anti-inflammatory and proliferative effects that could have clinical relevance
for the treatment of periodontal disease.

Table 3. In vitro studies

Cannabis extract / Control Cells /

. q q Results
endocannabinoid microorganisms

Authors

AEA treatment significantly reduced IL-6, IL-8 and MCP-1
AEA Culture media HGF production induced by LPS stimulation of P. gingivalis in
gingival fibroblasts
Treatment with Hu-308 improved the expression of
Hu-308 Culture media HPLC osteogenic genes in periodontal ligament cells, reflected in an
increase in OPG and a reduction in RANKL

Nakajima et al.
2006-Japan®

Qian et al. 2010-
China¥

Kozor}zss:zl‘; 2010- AEA Culture media HGF AEA promotes the proliferation of human gingival fibroblasts
CBD had little to no significant effect on cell viability. Low
CBD concentrations increased TGF-B production by up to 40%
CBD Culture media HGF while higher concentrations reduced it by up to 40%. CBD
increased the amount of fibronectin up to 100% and reduced
the amount of MMPs
AEA showed suppression of gene expression and protein
production of IL-8, IL-6 and MCP-1in fibroblasts stimulated
Ozdemir et al. 2014- . with P. gingivalis. For its part, 2-AG produced an increase in
China* AEA2-AG Culture media HPLC the exp%esfion of IL-6, IL-p8, and MC';’-L AEA and 2-AG may
play important roles in modulating periodontal inflammation,
decreasing, or increasing the response, respectively

Rawal et al. 2012-
USA3
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Abidi et al. 2018-
USA2#

Lanza Cariccio et al.
2018-Italy3°

Liu et al. 2019-
USA3?

Yan et al. 2019-
China®

Abidi et al. 2020-
USA?

Zhang et al. 2020-
Austria®

Stahl & Vasudevan
2020*-Belgium33

Vasudevan & Stahl
2020*-Belgium3*

Endocannabinoides
sintéticos SMM-189
y HU-308
AEA

CBD
MOR

THC

R-1 Meth

AEA
Hu-308
SMM-189 (agonist)

Meth-AEA

CBD
CBC
CBN
CBG
CBGA

CBD 1% rinse and
CBG 1% rinse

Culture media

Untreated
cells

Culture media

Culture media

Culture media

Culture media

Oral B Colgate
Cannabite F
(pomegranate
and seaweed
toothpaste)
CHX 0.2%,
alcohol-based
rinse and
alcohol-free
rinse

HPLF

HPDLSC

HPLF

HPDLSC

HPLF

HPLC

Plaque culture

Plaque culture

In the treated fibroblasts there was inhibition in the
production of IL-6 and MCP-1. Selective ligands for the CB2R
of the endocannabinoid system are effective anti-
inflammatory agents for the regulation of periodontal
inflammation

Treatment of HPDLSCs with MOR and CBD increased cell
survival by inhibiting apoptosis, as demonstrated by increased
expression of anti-apoptotic genes and reduction of pro-
apoptotic genes

THC promoted adhesion and proliferation of human
periodontal ligament fibroblasts

Treatment with a synthetic endocannabinoid induces the
differentiation and proliferation of periodontal ligament stem
cells into cells with osteogenic and dentinogenic
characteristics through the p38 MAPK and JNK pathway

AEA produced pro-inflammatory effects. Synthetic drugs
dependent on type 2 cannabinoid receptors have an anti-
inflammatory effect, demonstrated by a reduction in gene
expression and production of proinflammatory cytokines
Meth-AEA treatment in LPS-stimulated periodontal ligament
cells of P. gingivalis significantly reduced the production of IL-
6, IL-8, and MCP-1

Cannabinoids were more effective in reducing bacterial
colony counts in plaque bacteria compared to well-
established synthetic oral care products such as Oral B and
Colgate

In bacterial plaque cultures, CBD rinses had a bactericidal
effect similar to that of CHX and reduced total counts

AEA: Anandamide (Endocannabinoid); HGF: Human Gingival Fibroblasts; THC: A-9-Tetrahydrocannabinol; HPLF: Human Periodontal Ligament
Fibroblasts; CB2R: Cannabinoid Receptor Type 2; CBD: Cannabidiol; CBC: Cannabichromene; CBN: Cannabinol; CBG: Cannabigerol; CBGA: Cannabigerolic
Acid; 2-AG: 2-Arachidonylglycerol; HPLC: Human Periodontal Ligament Cells; MOR: Moringin; HPDLSC: Human Periodontal Ligament Stem Cells; MMP:
Metalloproteinase; Meth-AEA: Methanandamide; R-1 Meth: R1 Methanandamide; CB1and CB2: Cannabinoid Receptor 1and 2; MAPK: Mitogen-Activated
Protein Kinase; JNK: c-Jun N-terminal Kinase; OPG: Osteoprotegerin; RANKL: Receptor Activator of Nuclear Factor Kappa-B Ligand.

*Conflict of interest: Stahl is the founder of CannlIBite bvba, a company that produces dental products supplemented with CBD.
Source: by the authors

Animal studies

Six animal studies were found and reported in table 4. Treatment with different types of
cannabinoids reduced the amount of bone loss in rat models of experimental periodontitis3538.
Similarly, Dronabinol treatment reduced bone resorption on the compression side during
orthodontic movement in a rat model3. Lastly, a study in primates reported a reduction in oral
microbial dysbiosis and consequently a reduction in gingival inflammation with THC treatment?°. This
shows an important clinical potential that could be applied to the use in humans.

Table 4. Animal studies

Authors Cannabis extract Animal Results
model
Napimoga et al. CBD Rats CBD administration significantly inhibited the volume of bone loss in experimental
2009-Brazil* periodontitis
Ossola et al. 2012- Daily topical treatment with Meth-AEA (500 ng/mL) significantly reduced periodontal
. Meth-AEA Rats . S . L
Argentina3® bone loss induced by Escherichia coli LPS injection compared to control
Ossola et al. 2016- Hu-308 Rats Treatment with Hu-308 had an anti-inflammatory and osteoprotective effect in the
Argentina3’ 3 development of experimental periodontitis.
| I -
Ossola ete'n 2(3)20 Hu-308 Rats Hu-308 treatment reduced signs of bone destruction in experimental periodontitis
Argentina3
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McDew-White et al. THC treatment reduced gingival inflammation and dysbiosis in saliva of treated

2022-USA%° THC Primate animals.
Klein et al. 2022- Dronabinol Rats THC treatment attenuated orthodontic movement by reducing bone resorption on
USA39 (synthetic THC) the compression side of the tooth.

THC: A-9-tetrahydrocannabinol; HU-308: Cannabinoid-2 Receptor Agonist; Dronabinol: synthetic A-9-tetrahydrocannabinol; CBD: cannabidiol; Meth-
EAA: methanandamide.
Source: by the authors

DISCUSSION

We conducted a systematic review of the literature to learn more about the effects and clinical
applications of cannabinoids as a treatment option for periodontal disease. In total, 20 studies were
included (13 in vitro studies, 6 animal studies, and 1 human study), from which important information
was extracted and presented in narrative form.

Upon analysis of the results, it becomes evident that each molecule derived from cannabis exhibits a
distinct array of effects. For instance, CBD demonstrates bactericidal efficacy, as evidenced by the
reduction in bacterial colony numbers in samples of bacterial plaque. Additionally, CBD increases the
concentration of fibronectin while concurrently inhibiting apoptosis3® 3" 33,

THC, for its part, increases gingival fibroblast adhesion and proliferation32, as does AEA, which is also
a periodontal inflammation modulator and increases the expression of osteogenic genes by
decreasing the production of IL-6, IL-8, and MCP-123 28, This was supported by animal studies in which
CBD reduced the volume of bone loss35 while also producing an anti-inflammatory effect (reduction
of gingival inflammation) and an osteoprotective effect that resulted in decreased bone resorption’.
While these biological effects have been documented in preclinical studies, their potential clinical
impact holds promise for the treatment of periodontitis. Specifically, cannabinoids may help mitigate
periodontal inflammation and consequent clinical attachment loss, impair supragingival and
subgingival microbial overgrowth, protect bone tissue, and promote fibroblast proliferation in
patients undergoing periodontal treatment and maintenance.

However, after conducting this systematic review for evidence, we found that the use of
cannabinoids for periodontitis treatment is not yet clearly scientifically supported. Cannabinoids
have demonstrated anti-inflammatory, bactericidal, osteoprotective, and cell-proliferative effects on
both cells and bacteria. Still, their application as a therapeutic measure in periodontics remains
undetermined, primarily due to the limited quality of the sole human study available and the presence
of a conflict of interest. The absence of randomized clinical studies involving cannabinoids in
periodontics represents a notable gap in knowledge. Randomized clinical trials are considered the
gold standard for assessing the efficacy and safety of medical interventions. Without such studies,
the clinical community is left with a limited understanding of the true therapeutic potential and safety
profile of cannabinoids in addressing periodontal conditions. Addressing this gap through well-
designed randomized clinical trials would contribute significantly to advancing our understanding of
cannabinoids' role in periodontics, informing evidence-based practices, and guiding future treatment
approaches in a field that continuously seeks effective and innovative therapeutic solutions. Even
though there have been few studies, it has been demonstrated in animals and in vitro studies that
cannabinoids may have positive periodontal effects.
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CONCLUSION

The available scientific evidence is scarce to recommend the use of cannabis derivatives for the
treatment of periodontal disease. Despite promising findings in preclinical studies indicating
therapeutic potential, further investigation is required to assess its application in human subjects.
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