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Cannabis in oral medicine: what should we know? — a narrative review

Yesica Lorena Castillo-Garcfa' (9, Diana Sofia Pedraza-Alonso' (©, Juan Pablo Rodriguez-Mora'*

Abstract:

Cannabis sativa, commonly known as cannabis or marijuana, is one of the most widely used psychoactive substances worldwide,
according to the 2022 World Drug Report by the United Nations Office on Drugs and Crime. The growing global movement toward
legalization is driven primarily by the plant’s potential medical and industrial benefits, rather than its recreational use. However,
there is still a significant lack of understanding about its chemical composition, mechanisms of action, and physiological effects
on the human body. This knowledge gap presents an ongoing challenge for healthcare providers. This narrative review compiles
current scientific evidence from databases such as PubMed, SciELO, Scopus, and Google Scholar, focusing on the biological and
physiological aspects of cannabis use and its implications in the context of oral medicine. Given the rapid expansion of cannabis-
related research and its implications across multiple areas of healthcare, this review provides valuable clinical and scientific

insights for healthcare professionals, researchers, and policymakers working in both oral and systemic health.
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INTRODUCTION

Statement of Clinical Significance

Cannabis sativa, commonly referred to as cannabis Understanding the effects of cannabinoids on both oral and
b

.. . . . systemic health is crucial. While their full impact is not yet
or marijuana, is classified as a psychotropic substance

i > completely understood, it is clear that they influence biological
due to its ablhty to alter central nervous system (CNS) processes that warrant further scientific investigation.

functions and physical, psychological, or combined de-
pendence'. According to the 2022 World Drug Report
published by the United Nations Office on Drugs and
Crime (UNODCY?, cannabis is the most widely used illicit ~ Among these, A9-tetrahydrocannabinol (A9-THC) is

substance worldwide. In 2019 alone, approximately 4% the principal psychoactive responsible for euphoric
of the global population aged 15 to 64 — roughly 200  and relaxing eftects, while cannabidiol (CBD) is the
million people—reported using cannabis at least once®. main non-psychoactive compound, widely recognized
This fact reflects an 18% increase over the past decade, for its therapeutic properties®*. These two cannabi-
highlighting a notable rise in consumption, particularly =~ noids have become central to ongoing research on
in countries like the United States, Uruguay, and Cana-  the medicinal potential of cannabis and its effects
da®, where regulatory frameworks for both medical and ~ on human health.
recreational use have advanced significantly, setting In recent years, cannabis has transitioned from
an example for other nations. This evolving landscape ~ being primarily a recreational substance to one with
reflects a profound shift in public policy and societal atti- ~ promising therapeutic applications. The term medical
tudes toward cannabis, signaling a major transformation cannabis or medical marijuana refers to cannabis-de-
in its global belief. rived products used to treat various medical conditions
Currently, cannabinoids are categorized into  due to their anticonvulsant, analgesic, anxiolytic,
three main types: endogenous, synthetic, and plant-de- anti-inflammatory, and neuroprotective properties®”.
rived (herbal). Cannabis sativa has more than 120  These effects have made cannabis a subject of grow-
bioactive compounds known as phytocannabinoids®*. ing interest in the treatment of conditions such as
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epilepsy, chronic pain, cancer, multiple sclerosis, and
anxiety disorders®”.

Despite its increasing acceptance for medical, in-
dustrial, and recreational use, cannabis remains a topic
of considerable debate within both scientific and political
spheres. Unregulated or inappropriate use carries risks,
including dependency and potential physical and men-
tal health consequences'”. As such, there is a pressing
need for ongoing multidisciplinary research to better
understand the long-term effects of cannabis use on
the human body. Evidence-based research is essential to
guide the development of public policies that maximize
benefits while minimizing harm, thereby promoting safe
and informed use.

Understanding the active compounds in cannabis,
their mechanisms of action, and their potential biological
and physiological effects on systemic and oral health is
crucial. This review aims to present an overview of the
current scientific understanding in this area and to pro-
vide healthcare professionals with relevant, up-to-date
information to support informed clinical decision-making
regarding cannabinoid use.

METHODS

A comprehensive literature search was conducted
using PubMed, SciELO, Google Scholar, and Scopus
databases. The following search equation was applied:
(cannabinoid OR cannabis OR marijuana OR endocanna-
binoid system) AND (oral medicine OR oral health OR oral
mucosa OR systemic health). Eligible sources included
systematic reviews, narrative reviews, cross-sectional
studies, and case-control studies published in English.
There were no restrictions on participant age, ethnicity,
country, or race. Articles were included if they offered a
thorough discussion of the history, pharmacology, sys-
temic and oral health impacts of cannabinoids, and/or
the endocannabinoid system and its clinical applications.
Only full-text articles published between 2013 and 2024
were considered. One noted limitation of this descriptive
review is the absence of a formal bias assessment tool.

Herodotus reports
the use of marijuana 207 A.C
in a religious ritual

| | | | | |

Medical use in
Persian civilization

Archaeological
record Taiwan

2900-2700

1839
B.C

Marijuana
Tax Act

|

LITERATURE REVIEW

Cannabis and its derivatives: history, chemical structure,
and characteristics

The medicinal use of Cannabis sativa dates to
1729 B.C. (5), although the oldest archaeological evi-
dence of its use originates from approximately 10,000
years ago in Taiwan (Figure 1)°. The term cannabinoid
initially referred to natural compounds composed of
C21 aromatic hydrocarbons found in Cannabis sativa
(family Cannabaceae)’. Today, it broadly encompasses
both synthetic derivatives that mimic the physiological
effects of natural cannabinoids and compounds with
similar chemical structures®.

Since 1999, more than four hundred chemical
constituents derived from Cannabis sativa have been
found®. Numerous studies have since demonstrated that
many of these compounds possess therapeutic potential
for the treatment of chronic pain, muscle spasticity,
nausea, vomiting, weight loss, sleep disorders, Tourette
syndrome, anxiety, psychiatric disorders, as well as an-
timicrobial and antifungal infections®>™*.

The two most extensively studied cannabinoids
are A9-tetrahydrocannabinol (A9-THC) and cannabidiol
(CBD). A9-THC is the principal psychoactive component
of cannabis and is largely responsible for the euphoria
and relaxation commonly associated with cannabis use®’.
In contrast, CBD is a non-psychoactive compound that
has garnered significant attention for its broad thera-
peutic properties®”. Both compounds interact with the
endocannabinoid system, which regulates physiological
processes through activation of CB1 and CB2 receptors’.
Cannabinoids are structurally characterized by an alkyl
side chain with an odd number of carbon atoms, which
is critical for receptor binding?®.

A9-THC possesses a tricyclic structure composed
of 21 carbon atoms, lacks nitrogen, and contains two chi-
ral centers in a trans configuration®. It naturally occurs
as the [—] -enantiomer in a monocarboxylic acid form®.
Its psychoactive effects arise from its partial agonism
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Figure 1. Timeline of cannabis use.
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of CB1 receptors, which are predominantly located in
the brain and central nervous system (CNS)’, and to a
lesser extent, CB2 receptors, which are primarily found
in the immune system®. Activation of CB1 receptors
results in sensory alterations such as impaired motor co-
ordination, temporal distortion, drowsiness, dry mouth,
conjunctival injection (red eyes), and mood fluctuations
ranging from euphoria to anxiety’. At high or chronic
doses, A9-THC may also cause transient cognitive im-
pairment’. Despite these effects, it has shown efficacy in
the treatment of chronic pain, particularly through CB1
receptor activation in the cerebral cortex, reducing pain
teeling in patients with neuropathy and other pain-re-
lated disorders®”.

Cannabidiol (CBD), first isolated in 1940, is the
second most abundant phytocannabinoids in Cannabis
sativa, comprising approximately 15—-16% of the plant’s
cannabinoid profile'™"". CBD is lipophilic, showing high
affinity for adipose tissue, where it is stored after intes-
tinal absorption and later distributed to the CNS. Unlike
THC, CBD does not bind directly to the orthosteric
sites of CB1 or CB2 receptors''. Instead, it acts as an
allosteric modulator, functioning as a partial agonist or
antagonist at CB1 and as an antagonist at CB2'!, which
may explain its low toxicity and wide therapeutic range.

CBD continues to gain attention as a therapeu-
tic possibility for its antiepileptic, anti-inflammatory,
analgesic, and antiemetic properties''. It has shown
effectiveness in treating drug-resistant epilepsies, includ-
ing Dravet syndrome and Lennox—Gastaut syndrome.
Asa result, it has been approved for medical use in some
countries, most notably in the pharmaceutical formula-
tion Epidiolex'".

Beyond cannabis: the discovery of the
endocannabinoid system

The first evidence supporting the existence of the
endocannabinoid system (ECS) emerged in 1988, following
the discovery of specific receptors in the brain that bind
A9-tetrahydrocannabinol (A9-THC)*. Since then, the ECS
has been recognized as a critical physiological system in-
volved in maintaining homeostasis and regulating a wide
range of functions, including pain modulation, memory,
cognition, learning, sleep, mood, immune responses, me-
tabolism, cardiovascular function, and more'?.

The ECS is composed primarily of G-protein-cou-
pled receptors — namely CB1 and CB2 — and their
endogenous ligands, the most extensively studied of
which are anandamide (AEA) and 2-arachidonoylglyc-
erol (2-AG)". These ligands are synthesized on demand

from membrane lipids and function as neuromodulators
or immunomodulators, depending on the receptor and
location of activity'.

The CB1 receptor is densely distributed through-
out the central nervous system (CNS), particularly in
regions such as the cerebral cortex and hippocampus,
which handle cognition and memory'***. CB1 is also
found in the basal ganglia and cerebellum, areas associ-
ated with motor coordination'”**. This receptor medi-
ates most of the psychoactive effects of cannabinoids,
especially A9-THC'*".

In contrast, the CB2 receptor, which shares approx-
imately 44% genetic similarity with CB1, is predominantly
expressed in immune cells, including macrophages, mi-
croglia, and osteoclasts''*. CB2 plays a vital role in im-
mune regulation and inflammation, making it a promising
target for the treatment of autoimmune disorders, oste-
oporosis, and various chronic inflammatory diseases'*'”.
Notably, CB2 expression can be upregulated in patho-
logical states, such as neuroinflammation, showing its
therapeutic relevance in neurodegenerative diseases'*"’.

Among endogenous cannabinoids, anandamide
(AEA) was the first to be discovered and isolated from
the human brain®'®. AEA is derived from arachidonic
acid; a polyunsaturated fatty acid found in phospholipid
membranes™'‘. It acts as a partial agonist of CB1 recep-
tors and takes part in processes such as pain modulation,
appetite regulation, memory, and emotional behavior'.
Additionally, AEA binds to CB2 receptors, contributing to
the regulation of immune responses and inflammation®'®).

Importantly, AEA also interacts with transient
receptor potential vanilloid 1 (TRPV1) channel — also
known as vanilloid receptors — which play a key role in
nociception and thermoregulation'®'". This dual receptor
activity suggests that anandamide may offer therapeutic
benefits in conditions such as diabetic neuropathy, chron-
ic inflammatory pain, and blood pressure regulation'®'").

Together, the CB1 and CB2 receptors, along
with their endogenous ligands and associated enzymes
responsible for their synthesis and degradation, consti-
tute a complex regulatory network that continues to be
explored for its therapeutic potential in a wide array of
physiological and pathological conditions.

Highlighted findings of cannabis on oral health

Medical uses of cannabis in the oral and mazillofacial region
Although its application in oral medicine has not

been extensively studied, some research has reported

positive outcomes from the use of cannabinoid-based
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medications as adjuvant therapy for the treatment of
chronic orofacial pain'®*', particularly due to their syn-
ergistic effects when used as a first- or second-line option
alongside other drugs, such as opioids**. Cannabinoid de-
rivatives have shown therapeutic potential in managing
chronic pain in patients with persistent idiopathic facial
pain, postherpetic neuralgia, myofascial pain syndrome,
burning mouth syndrome, oral mucositis, trigeminal
neuralgia, and even in alleviating symptoms associated
with temporomandibular disorders'®*"*2*,

The increasing use of medical cannabinoids for
treating systemic musculoskeletal or neuropathic pain
represents a promising outlook®?, especially for man-
aging chronic and neuropathic pain related to oral and
maxillofacial conditions, as well as pain induced by radia-
tion or chemotherapy in head and neck cancer patients*.
A cross-sectional cohort study by Elliot et al.*” involving
cannabis users undergoing cancer treatment for head and
neck tumors reported a 65% reduction in pain, along
with improvements in symptoms such as depression,
dysphagia, increased appetite, and weight gain®’.

When it comes to controlling inflammatory
processes, CBD is one of the choices of cannabinoids
in medicine due to its action on CB2 receptors, as it ex-
erts immunomodulatory activity*’. These receptors are
predominantly found in immune system cells**, which
explain their use in managing symptoms associated with
burning mouth syndrome****, trigeminal and post-her-
petic neuralgia®. Its potential utility in patients with oral
mucositis — a debilitating condition largely resulting
from oncologic treatments such as chemotherapy or
radiotherapy, due to the tissue damage caused by the
accumulation of reactive oxygen species (ROS) in the
oral mucosa — offers a promising outlook for clinical
application in this patient population®’. As noted by Cuba
et al.”?, there are currently few effective strategies to pre-
vent oral mucositis in patients undergoing chemotherapy
and radiotherapy. Therefore, the potential usefulness of
cannabis in cases of oral mucositis highlights an area
of great research interest, given the complexity of pain
management in this patient group*”.

Given the increasing popularity of cannabi-
noid-based therapies and the expanding range of indi-
cations for their use, it is imperative that future research
focuses on elucidating their full pharmacological profile.
This includes their metabolic pathways, potential drug-
drug interactions, and variable effects across different pa-
tient populations. Only through rigorous, evidence-based
research can clinicians safely and effectively integrate
cannabinoids into mainstream medical practice.

Cannabis: dental caries, periodontal disease,
and effects on the rate of salrvation

Dental caries in cannabis users has been associat-
ed with decreased salivary flow and buftering capacity,
likely due to the interaction of cannabinoids with the
major salivary glands®. This is further compounded by
increased food intake — attributed to the cannabis-in-
duced effect on leptin, the hormone responsible for
regulating appetite*”*® — as well as poor oral hygiene
practices®™. As a result, elevated levels of dental biofilm
and a predominance of cariogenic bacteria contribute
to reduced oral pH and an increased risk of developing
carious lesions®**.

However, these effects may depend on the type of
cannabis use — whether recreational or medicinal—as
well as the route and form of administration, such as
smoking, oromucosal sprays, or oil extracts. In fact, a
study conducted by Habid et al.** reported no significant
changes in salivary pH or flow rate in a group of patients
— 14 of whom had been diagnosed with fibromyalgia
and were receiving cannabis-based medication over a
four-week period. Nevertheless, alterations in salivary
microbial levels were noted, particularly involving or-
ganisms such as Streptococcus mutans and Lactobacilli**.

The chronic effects of cannabis on periodontal
tissues are still unclear. However, consistent evidence
links its use to alveolar bone loss, gingivitis, hyperker-
atosis, gingival hyperplasia, leukoedema, and gingival
leukoplakia®™**. Some authors suggest that these peri-
odontal changes appear to be heavily influenced by
reduced salivary flow and poor biofilm control resulting
from cannabis use®™**. However, this must be analyzed
meticulously and comprehensively, as the evidence
supporting the potential xerogenic activity of canna-
bis itself is still somewhat controversial, and multiple
contributing factors must be considered. In recreational
users, it is important to investigate concurrent use of
alcohol, tobacco, or other psychoactive substances™. In
medical contexts, attention should be given to concurrent
medications known to have direct or indirect effects on
salivary flow reduction.

Some reports on healthy individuals have noted
the expression of CB1 and CB2 receptors in periodontal
tissues”. In fact, CB1 is predominantly expressed in the
epithelium and periodontal ligament compared to CB2°".
Both receptors have been implicated in inflammatory
and wound healing processes®'. Downregulation of CB1
and overexpression of CB2 have been documented in
bacterial-induced inflammatory conditions®>*. Howev-
er, a study conducted by Pellegrini et al.”* found that
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inflammation does not appear to predominantly affect
one receptor over the other”. Furthermore, a study
conducted by Gu et al.**, which investigated how mar-
jjuana-derived cannabinoids activate a CB2/PI3K axis
of suppression of the innate immune response against
oral pathogens, found that cannabinol, cannabidiol, and
A9-THC exhibit a degree of immunosuppressive activ-
ity in the oral environment against pathogens such as
Porphyromonas gingivalis and Treponema denticola™, both
traditionally recognized as key periodontopathogens. As
proposed by the authors, cannabinoids may exacerbate
periodontitis through direct toxicity to specific oral
bacteria, by compromising the vitality of innate immune
cells, and/or by suppressing the innate immune response
to periodontal pathogens via a CB2/PI3SK signaling
pathway®*. Additionally, the immunosuppressive effect
of' A9-THC via CB2 receptor activation may increase the
risk of opportunistic infections — such as those caused
by Candida species — particularly in individuals who
smoke, have poor oral hygiene, or wear ill-fitting dental
prostheses®™*. Nevertheless, the effects of cannabinoids
on the oral microbiota have been extensively explored
in multiple studies, where both their antibacterial and
antifungal properties have been evaluated™. A review
by Carmona Rendén et al.** summarized evidence in-
dicating that cannabis exhibits antimicrobial activity
against Candida albicans, Porphyromonas gingrvalis, F'1li-
JSactor alocis, and Streptococcus mutans®. Moreover, can-
nabinoid-based mouthwashes have shown bactericidal
efficacy comparable to that of chlorhexidine (CHX)*.
However, the evidence on this topic is still controversial,
and further high-quality studies are needed to clarity
these findings.

LEffects of cannabis on oral mucosa

Oral mucosal epithelial keratinocytes have been
shown to express both CB1 and CB2 receptors, each
with distinct physiological functions®. While CB2 is
assoclated with proliferative activity, CB1 is related to the
opposite effect”. The evidence regarding oral mucosal
changes in cannabis users and users of other recreational
drugs — excluding alcohol and tobacco — associated
with oral cancer and potentially malignant oral disorders
remains controversial. In fact, the association between
cannabis use and oral cancer has been widely debated.

For example, a cross-sectional study conducted by
Sordi et al.” in a population of marijuana and cocaine/
crack users found no such association®. The authors
reported that the oral lesions diagnosed in this adult
population were aphthous stomatitis, frictional keratosis,

candidiasis, tooth extraction scars, and tongue depapil-
lation™. In contrast, a study in a similar population
conducted by Mateos-Moreno et al.* found lesions such
as leukoplakia in 4.8% of participants compared to the
control group®.

‘While studies such as those by Rosenblatt et al.*”
and Llewellyn et al.*®* found no direct association be-
tween cannabis use and oral cancer, other authors, such
as Shekarchizadeh et al.*’, challenge this view, stating
that cannabis abuse is associated with an increased risk
of oral cancer®, as well as other conditions previously
discussed, including dry mouth and periodontitis. Along
the same lines, Zhang et al.*' proposed a dose-dependent
association between cannabis use and head and neck can-
cer in a population of young users, although they noted
that this relationship may be linked to the frequency and
duration of cannabis use*'.

It is important to highlight that the possible as-
soclation between oral cancer and cannabis use has been
specifically linked to smoked cannabis, as — like tobacco
— cannabis smoke releases carcinogenic compounds
such as phenols, polycyclic aromatic hydrocarbons, and
nitrosamines, which may increase the risk of oral cancer,
particularly on the floor of the mouth and tongue*”*.
Dysplastic changes in the oral mucosa, as well as oral
potentially malignant disorders such as leukoplakia and
erythroplakia, have also been reported®™*. Suggested
associations have been made between cannabis use and
head and neck cancers, including oropharyngeal cancer,
particularly in cohorts of young, chronic users***.

A recent review by Cretu et al.** highlighted
studies showing an association between cannabis use and
oropharyngeal cancer, noting that cannabis may be even
more carcinogenic than tobacco and alcohol, particularly
due to its THC concentration®. Although earlier stud-
les reported a high incidence of head and neck cancers
among young cannabis users — suggesting a possible
dose-dependent relationship — the confounding effects
of alcohol and tobacco use must be considered*. These
substances may act as cofactors, introducing potential
bias in study design. Additional limitations include small
sample sizes and the use of retrospective methodologies.
Therefore, there is a critical need to promote further
research using robust methodologies, statistically rep-
resentative samples, and long-term follow-up to more
accurately assess the cannabis-oral cancer relationship.
Such research must also control known confounding fac-
tors like alcohol and tobacco use, as well as others often
overlooked, such as oral sexual practices and various
lifestyle-related variables.
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CONCLUSION

Given that current evidence on the biological and
physiological effects of cannabinoids on the human body
is still inconclusive, it is advisable to interpret the available
information with caution. Furthermore, there is a pressing
need to promote future research that explores in great depth
the activity of cannabinoids across different tissues and
systems, as well as their impact on oral and systemic health
(Supplementary 1. Effects of Cannabis on Systemic Health). It
is essential for healthcare professionals to understand the
potential implications of cannabinoids in both oral and sys-
temic health, whether patients use them for therapeutic or
recreational purposes. This knowledge is crucial for prevent-
ing adverse health outcomes — whether when prescribing
medications, assessing risk factors for oral mucosal lesions,
or including cannabis use in the medical or dental history
during clinical consultations or prior to surgical procedures
(Supplementary 2. Recommendations for Clinical Practice).
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