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INTRODUCTION

Abstract

Introduction: Although cannabinoids have been used for several years, only recently have their mechanisms
of action and therapeutic targets been described. Alterations in the endocannabinoid system have been ob-
served in various diseases and conditions such as pain, inflammation, autoimmune diseases and various
specific disorders. Inflammatory bowel disease groups two chronic idiopathic conditions with uncertain patho-
geneses in which deregulation of the immune system plays an important role. Alternative treatments need
to be developed for these patients since only a minority of patients achieve disease remission. Our goal is to
review recent evidence related to the use of cannabis to treat ulcerative colitis and Crohn’s disease. Methods:
This is a focused narrative review based on searches of Pubmed and Embase. Relevant articles have been
reviewed and summarized in narrative form. Results: The two main components of cannabis, CBD and THC,
have been extensively studied, and their anti-inflammatory and antinociceptive effects have been tested. The
effects of these components for control of the symptoms of ulcerative colitis and Crohn’s disease have been
widely described. However, high quality studies are needed to continue evaluating the efficacy and safety of
cannabis use in patients with inflammatory bowel disease.
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Alterations in the endocannabinoid system have been
observed in various diseases and conditions. They manifest

Cannabis has been used for decades for both its medici-
nal and psychotropic properties. The discovery of canna-
binoids, key active components of Cannabis sativa, and
research into their mechanisms of action and molecular
targets are relatively recent. (1, 2)

The two main components of marijuana are tetrahydro-
cannabinol (THC), known for its psychoactive effects, and
cannabidiol (CBD), a non-psychotropic substance found
in high concentrations in the plant. (3) The molecular
targets for cannabinoids have been described as G protein-
coupled cannabinoid receptors. CB1 and CB2 have been
identified as the two key receptors of their endogenous
ligands, endocannabinoids. (1, 3)

with pain, inflammation, autoimmune diseases, allergic con-
ditions, neurological and neuropsychiatric disorders, obesity,
cancer, and cardiovascular and gastrointestinal diseases. (1)
Inflammatory bowel disease (IBD) includes two types of
idiopathic conditions: ulcerative colitis (UC) and Crohn’s
disease (CD). (4) Neither condition’s pathogenesis is yet
certain, but dysregulation of the immune system in response
to gut microbiota appears to be complicated and leads to
inflammation of the gastrointestinal tract. (4, S) The two
diseases have peak incidences between the second and
fourth decades of life without significant differences bet-
ween genders. (4) Slight differences related to race or ethni-
city have been identified. Western populations tend to have
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higher prevalences of UC and CD, (4, S) but the prevalence
of IBD has increased markedly in developing countries.
Indeed, recent evidence suggests that incidence is increasing
in South America, Asia, Africa and Europe. (S, 6)

Identification of several inflammatory pathways in IBD
has led to the use of immunomodulatory and anti-inflam-
matory agents. (7) Since IBD is considered to be an incura-
ble chronic disease, treatment goals aim to minimize symp-
toms, improve quality of life and reduce the progression of
the disease and associated complications. (4)

The main agents used to manage IBD include anti-inflam-
matories, immunomodulators, immunosuppressants, and
biological compounds such as tumor necrosis factor inhibi-
tors (Tumor Necrosis Factor, anti-TNF). In addition, new
therapeutic options include biosimilars of the most widely
used anti-TNF agents and Janus kinase inhibitors. (8)

Because about 40% of patients do not achieve remission
surgery is often required. (5S) Consequently, there is a need
to develop alternative treatments which hasled us to review
recent evidence regarding the use of cannabis to manage
UC and CD.

BACKGROUND
The Endocannabinoid System and Cannabis

The endocannabinoid system consists of endogenous can-
nabinoids, cannabinoid receptors, and enzymes respon-
sible for synthesis or degradation of cannabinoids. (9) In
contrast to classical neurotransmitters which are produced
and stored in synaptic vesicles, endocannabinoids are pro-
duced and released immediately on demand. (1, 9, 10)

Several receptors have been described in the endocan-
nabinoid system, but the effects of endocannabinoids are
mainly mediated by CB1 and CB2 receptors which are cou-
pled to the G protein. (1, 3,9) CB1 receptors are present at
high density in the central nervous system (CNS) especially
in the cortex, basal ganglia, hippocampus, and cerebellum.
(9, 10) Apparently, low concentrations of these receptors
are found in the brain stem which explains the low toxicity
of cannabinoids. (11)

In contrast, CB2 receptors are highly expressed on peri-
pheral and immune cells, including mast cells, lympho-
cytes, macrophages, natural killer (NK) cells, mononuclear
cells, and microglia. (9-11)

Lesions and tissue inflammation induce high levels of
CB2 expression. Activation of the CB1 and CB2 receptors
has consequences for synaptic functioning gene transcrip-
tion and cell motility. (9) Other receptors described in the
endocannabinoid system include the G protein-coupled
receptor S5 (GPRSS) and Transient receptor potential
vanilloid subtype 1 (TRPV1).

Distribution of GPRSS varies since it occurs in the CNS
and other organs, while TRVP1 is found predominantly in
the nociceptive terminals of the peripheral nervous system
(SNP) and, to some degree, in the CNS. (11) Acharya et
al. have reviewed the role that endogenous cannabinoids
play in maintaining immune homeostasis in the gut and
found that anandamide, an endogenous cannabinoid, is an
important promoter of regulatory T cell and macrophage
differentiation since they promote expression of CB2 and
TRVP1I receptors. (12)

Various studies have evaluated the function of the endo-
cannabinoid system in gastrointestinal diseases such as
IBD. A review by Hasenoehrl et al. described alterations in
S-hydroxytryptamine (S-HT) signaling that led to symp-
toms such as abdominal pain, altered intestinal peristalsis,
and abdominal discomfort. (13) Similarly, a link between
S-HT and endocannabinoid levels has been identified
suggesting a possible positive role for administration of
cannabinoids or cannabinoid receptor agonists for mana-
gement of these conditions.

IBD is characterized by dysregulation of the gut micro-
biota which can alter gut permeability. (14) The epithelial
cells of the intestine express CB receptors which can regu-
late the permeability of the intestine. This occurs because
2-arachidonylglycerol and  N-palmitoylethanolamide
(PEA) appear to increase the intestinal barrier while anan-
damide apparently decreases it. (13) This suggests the exis-
tence of an important role for the endocannabinoid system
in the regulation of the permeability of the intestine and in
exposure of microbes to the immune system.

In addition, Pertwee’s review of the pharmacology of the
CB1 and CB2 receptors mediated by the two main compo-
nents of Cannabis sativa, THC and CBD, showed that THC
is capable of activating both receptors. (2) It suppresses
locomotor activity, hypothermia and CB1 receptor media-
ted antinociception in vivo in healthy mice. Furthermore, it
has been reported to help relieve symptomatic pain reliefin
patients with multiple sclerosis, cancer, chronic pain, and
other conditions.

Given the presence of CB1 receptors in neurons, THC
has been shown to inhibit the release of certain neurotrans-
mitters and promote the release of others in specific regions
of the brain suggesting that this is the mechanism that cau-
ses psychoactive effects. (2)

CBD also has the ability to activate both CB1 and CB2
receptors, although it shows a lower affinity for them than
THC does. Lower concentrations of CBD are required for
their interaction, and CBD has been reported to inhibit
migration of immune cells and reduce clinical signs of inflam-
mation. It appears to be an agonist for CB1 receptor agonists
and an inverse agonist for CB2 receptors. This characteristic
may explain its anti-inflammatory properties. (2, 3)
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Capasso et al. wrote that CBD has been observed to
have antioxidant, neuroprotective and antiproliferative,
anxiolytic, hypnotic, anticonvulsant, anti-nausea and anti-
inflammatory effects. (15)

Mechoulam et al. focus on CBD’s powerful antioxidant
effects which appear to inhibit the release of reactive oxygen
species and production of nitric oxide by neutrophils. An
increase in interleukin-12 (IL-12) and a decrease in inter-
leukin-10 (IL-10) have also been documented after use of
CBD. They also reported an immunosuppressive effect cau-
sed by inhibition of IL2 production. (3)

Endocannabinoid overexpression has been shown to
have a protective role in intestinal inflammation in expe-
rimental models of colitis. These effects are thought to
be mediated by CB1 and CB2 receptors, involved in vis-
ceral perception, intestinal motility, inflammation, and
endothelial damage. (1) Activation of CB1 receptors
inhibits the release of acetylcholine thereby decreasing
intestinal smooth muscle contractility. Although CB2
receptors have been reported to be present in the enteric
nervous system (ENS), their role in controlling peristalsis
is believed to be minor. (13)

The Pathophysiology of IBD

The development of UC and CD involves the interaction
of environmental factors, genetic factors, gut microbiota,
and immune response. (14) Various environmental factors
such as smoking, diet, lifestyle, and medications appear to
alter the gut microbiota in genetically susceptible indivi-
duals. In the presence of a weakened intestinal barrier, these
changes in the microbiota favor activation of the immune
system and chronic intestinal inflammation. (5)

The role of environmental factors in various autoimmune
diseases has been extensively studied within this context.
In IBD, individuals who have been exposed to smoke, early
use of antibiotics, consumption of food additives, and low
levels of vitamin D appear to be at increased risk of deve-
loping these conditions. Similarly, improvements in such
diverse issues as access to purified water and home health
services, higher vaccination rates, and use of antimicrobials
have clear correlations with lowering rates of IBD and other
autoimmune diseases. (14, 16, 17)

Regarding genetic susceptibility, a number of studies have
identified various genes with immune regulatory functions
and others that mediate bacterial recognition associated
with the development of CD and UC. (S, 14, 16)

Several enriched loci have been identified for genes
involved in immunodeficiency, in proper functioning of T
cells, and in modulation of cytokine production that are all
related to IBD. (14) A recent study has found a significant
association of the CB2-R63 variant with CD in children.
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(18) In addition, other genetic variants of components of
the endocannabinoid system may be related to IBD (13).

Therefore, aggregation of the IBD family suggests genetic
susceptibility. Many genes have been found to be associa-
ted with IBD, but this relationship only explains 25% of
total IBD cases and only 7% of UC cases. (5, 16)

The immune system is mostly shaped by early contact
with microbes and therefore depends on the environmen-
tal exposure of an individual through diet and hygiene prac-
tices. (5, 14) In this sense, the intestinal immune system is
generally tolerant to high loads of microbes. Although the
loss of immune tolerance has been described as an impor-
tant step in the pathogenesis of IBD, the evidence is more
consistent regarding the role of this loss of tolerance in the
appearance of CD and UC. (6)

Decreased richness and alterations in the composition of
the microbiota have been observed in patients with IBD.
This generates defects in mucosal immunity and can also
lead to development of illness. (6, 8, 16, 17)

Thus, in IBD, infiltration of the intestinal mucosa by neu-
trophils which occurs early in the process of inflammation
is responsible for disruption of the intestinal barrier, des-
truction of tissue and perpetuating inflammation. (14)
Macrophages play an important role in the pathogenesis of
CD, as they appear to produce large amounts of interleukin-6
(IL-6), interleukin-23 (IL-23), and TNF while also promo-
ting production of interferons (IFN) by mononuclear cells.

In UC, neutrophils appear to accumulate in the blood
and colonic tissue of patients. (16) Dendritic cells are res-
ponsible for mediating interference with B and T cells and
for maintaining homeostasis. In IBD these cells appear to be
conditioned to promote inflammation by expressing increa-
sed levels of TLR2 (Toll-like Receptor 2) and TLR4 (Toll-
like Receptor 4) as well as producing more IL- 12 and IL-6.
Apparently, they also express molecules that mediate their
attraction and retention in the inflamed mucosa. (14, 16)

Increases in the production of interleukin-1 (IL-1), IL-6,
TNF and other cytokines have been described without dis-
tinction between UC and CD. (6) So far, there is no clear
evidence of dysregulation of innate immunity in UC while
the opposite occurs in CD in which abnormalities in innate
immunity are related to genetic variations. (6)

Although the role of antibodies in UC and CD has yet to
be determined given that no antibodies have been found in
either disease, they have been shown to have a pathogenic
role and their presence supports altered humoral activity
towards bacterial antigens. (6 , 14) Nevertheless, there
is very little evidence that these conditions are antibody
mediated diseases. (16)

Innate lymphoid cells play a central role in the pathoge-
nesis of IBD, whereas cells isolated from UC patients have
shown increased expression of interleukin-17A (IL-17A),
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interleukin-22 (IL-22), transcription factors and various
cytosine receptors. (16) Similarly, alterations in adaptive
immunity have been described in UC since disproportio-
nate increases in immunoglobulin levels have been detec-
ted during development of this disease. (6)

In addition to the role of innate and adaptive immunity in
the pathogenesis of IBD, alterations in the mucosal barrier
of the intestine have also been observed in patients with
UC and CD. (14, 16) These alterations result in increased
permeability of the mucosal barrier which allows bacteria to
reach the epithelium and trigger an immune response. (14).

As inflammation occurs in the vicinity of the epithelium in
UC, colonocytes become very involved in the pathogenesis
of this disease. (6) Intestinal fibrosis is a common compli-
cation of IBD although it develops in different places on the
intestinal in UC than it does in CD. Both lymphangiogenesis
and angiogenesis occur in IBD and help perpetuate inflam-
mation. These three processes are believed to occur in res-
ponse to chronic inflammation and secretion of proliferation
factors coupled with poor control mechanisms. (14)

Numerous alterations of the morphology and immuno-
histochemical composition of the ENS have been described
in IBD. Neuropeptides such as substance P, corticotropin-
releasing hormone, neurotensin, vasoactive intestinal pep-
tide, opioid receptors, and galanin appear to be involved in
the pathogenesis of IBD.

METHODS

This focused narrative literature review is based on searches
of the Pubmed and Embase databases. For interventions with
cannabis, the following medical subject headings (MeSH)
and associated free terms were used through the Boolean
operator “OR”: “Marijuana’, “Ganja’, “Hashish”, “ Hemp
Bhang 7" Cannabis sativa ” Cannabinoids ‘;” Cannabinol ¢
Dronabinol ¥ Tetrahydrocannabinol 7 CBD “and” THC *

Forhealth conditions, the MeSH and free termswere “inflam-
matory bowel disease”, “Crohn’s disease” and “Ulcerative coli-
tis” These terms were associated with the Boolean operator
“OR. The intervention and the health condition of interest
were associated with the Boolean operator “AND’.

A total of 526 articles were obtained without language
or date restrictions. One author (Paula Restrepo Jiménez)
reviewed and selected those with the most recent or perti-

nent information.
RESULTS
Cannabis in IBD

Complementary and Alternative Medicine (CAM) is con-
sidered to be separate from conventional medical practice.

(19) About 30 to 50% of IBD patients use CAM, and
predictors of its use have been identified as side effects of
conventional therapies, female gender, long progression of
disease, and long-term use of steroids. (20)

Among the most common CAM treatments are herbs.
Marijuana use is more common among patients with IBD
than in the general population: about 15% of IBD patients
use it to relieve symptoms such as nausea, abdominal pain,
diarrhea, and increased appetite. (18,20, 21)

A review of the current literature on the use of cannabis
for managing experimental and human IBD by Ambrose
and Simmons has described the presence of CB1 recep-
tors in the colonic epithelium, in the plasma cells of the
lamina propria, in the smooth muscle and in the submuco-
sal myenteric plexus. (18) CB2 receptors have been iden-
tified in goblet cells of the epithelium, in Paneth cells, in
macrophages, and in plasma cells of IBD patients.

Thus, changes in expression of CB1 and CB2 receptors
have been observed in relation to the inflammatory pro-
cess of the intestine. Endocannabinoid levels have also
been found to be altered in IBD patients. An observational
cross-sectional study conducted in Chile evaluated the use
of CAM in 200 patients with IBD and found around 25%
of those patients were then using CAM, close to 30% had
previously used CAM, and 45% had never used CAM. (22)

A descriptive cross-sectional study of 99 adolescent and
young adult patients in Colorado with UC, CD, or unde-
termined IBD found that 68% of reported not using canna-
binoids, but 32% reported using cannabis on one or more
occasions. Among those who had used cannabinoids, 52%
reported weekly use, and 31% reported daily use. (23)

A recent study evaluated the profiles of patients who use
marijuana to control IBD through a survey of 1,666 adults
who self-identified as IBD patients. (24) Of those who
used marijuana (114/1666), about 80.7% perceived bene-
fits from its use. The principal symptoms that improved
were pain, appetite, anxiety, fatigue, stool frequency, weight
gain, bloody stool and nausea.

Another survey of 302 CD patients in Boston found that the
rate of marijuana use has increased since 2012. (25) However,
no significant increases in the medical use of cannabis were
observed. Similarly, predictors of marijuana use were identi-
fied since a significant number of patients with previous hos-
pitalizations and current biological therapy used marijuana.

The most common symptom for which marijuana was
used was abdominal pain, and 35 out of 39 patients repor-
ted complete or moderate relief after treatment. Nausea,
poor appetite, and diarrhea were also common symptoms
treated by the participants and were mostly alleviated.

Phatak et al. (26) used a prospective questionnaire with
53 patients in a pediatric IBD clinic and found that 24 used
marijuana for medicinal reasons. The 24 patients justified
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the use of this substance was and little appetite, 21 consu-
med it to control nausea, and 20 used it to control diarrhea.
Complete relief was reported for abdominal pain in 29%,
for poor appetite in 37%, for nausea in 14%, and for diarr-
hea in 10% of cases.

Meanwhile, a summary of the results of several studies
published by Cheifetz et al.) described the positive effects
of cannabis use for IBD. Patients seemed to show reduc-
tions of disease activity although most controlled studies
did not reach their primary end points. (18, 20)

A systematic review by Katchan et al. of the role of can-
nabinoids in autoimmune diseases has summarized many
effects mediated by CB1 and CB2 receptors as well as
various alterations described earlier in this article. (27)
They highlighted the need for additional studies and clini-
cal trials to clarify its action, safety and its eflicacy for these
patients even though there is evidence that treatment with
cannabinoids can have a positive effect for IBD patients.

A systematic review and metaanalysis by Couch et al.
that was updated in March 2017 found 105 experiments
comparing cannabinoids with placebos or excipients. (28)
Of these experiments, 63.8% favored cannabinoids, 32.3%
showed no differences, and 3.8% were favorable to the exci-
pient. Mice were used in 89 experiments of which 68.5%
favored cannabinoids.

Cannabinoids were administered therapeutically in
37/104 experiments, prophylactically in 19/104 experi-
ments, and prophylactically and therapeutically in 48/104
experiments. The results favored the cannabinoids in all of
the last group.

Two other clinical trials have evaluated the effects of
CBD and THC on CD.

In the first study, eleven patients were treated with 115
mg of inhaled THC and 10 patients received placebos.
After 8 weeks, the group treated with THC had a non-
significantly lower rate of remission than did the group that
received placebos when evaluated by the Clinical Disease
Activity Index (CDALI) (p =0.43). (29)

However, a significant increase in the treatment group’s
quality of life found with the SF-36 questionnaire (p =
0.04). No significant differences were found between the
groups’ blood counts, C-reactive protein, liver and kidney
function tests, or side effects.

The second study randomized patients to either receive
10 mg of CBD or placebos orally twice daily. There were 10
patients in the study group and 9 in the placebo group. A
non-significant difference in CDAI was observed between
groups after 8 weeks of treatment. Similarly, no significant
differences were found between the groups in blood tests
or in side effects. (30)

The metaanalysis of these studies showed that the two
phytocannabinoids, CBD and THC, decreased severity
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scores below those of patients given placebos. Similarly,
metaanalysis of 34 rat and mouse model studies found
that cannabinoid drugs reduced CDAI with the excipient.
However, a significant difference was observed among sub-
types of the groups. (28)

Lahat et al. (31) analyzed the impact of cannabinoids on
quality of life, weight, and disease activity in patients with
IBD through a prospective pilot study that included 13
patients. After 3 months of inhaled cannabinoid treatment,
patients showed a significant reduction in pain intensity
and depression as well as in the Harvey-Bradshaw index.
Similarly, these patients’ perceptions of their own health,
social functioning and ability to work improved.

A case-control pilot study that compared botanical extracts
rich in cannabidiol to placebos for symptomatic treatment
of UC randomized 60 patients into a treatment group of 29
patients and a control group of 31 patients. (32) It found that
remission rates observed in the treatment group were higher
than those of the placebo group (Odds ratio [OR] = 1.30;
90% confidence interval [CI]: 0.42 to 4.04). However, the
difference was not statistically significant.

Similarly, the treatment group’s disease severity lessened
and quality of life scores improved, but differences were
not significant. Adverse events were reported in 90% of the
treatment group, compared to 48% of the placebo group.
As expected, the most common adverse events, dizziness
and drowsiness, were related to the nervous system.

In contrast, adverse events associated with possible
disease progression were reported in 42% of the placebo
group compared to only 10% of the treatment group.

The safety profile of cannabis has not been well esta-
blished as few controlled studies have been conducted.
Swaminath et al. reported results of a retrospective study
in which the use of cannabis was associated with increased
risk of surgery, but causality cannot be attributed given the
nature of the study design. (21, 33)

In addition to the administration of cannabinoids,
another potential therapeutic strategy may be to inhibit
catabolism of endocannabinoids by blocking degradation
enzymes. Anandamide degrades to arachidonic acid and
fatty acid amide hydrolase while 2-acylglycerol,another
cannabinoid, degrades to monoacylglycerol lipase. Pesce et
al. suggest that inhibition of the enzymes responsible for
these processes could increase the levels of endocannabi-
noids which act as indirect agonists and could reduce pain
and inflammation. (34)

Experimental Models
Various studies have evaluated the effect of cannabis on

experimental models of colitis. Borrelli et al. (35) investiga-
ted the effects of CBD on colitis induced by colonic admi-
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nistration of 2,4,6-trinitrobenzenesulfonic acid in mice.
Administration of CBD in doses containing 1 to 10 mg/kg
significantly reduced the macroscopic damage associated
with colitis. The maximum protective effect was achieved
with the S mg/kg dose.

In addition to macroscopic findings, microscopic evalua-
tion of mice treated with 5 mg/kg CBD found glandular
regeneration and edema of the lower mucosa and submu-
cosa. Thus, administration of S mg/kg to mice attenuated the
expression of inducible Nitric-Oxide Synthase (iNOS) and
the production of nitrites. An imbalance in the production
of proinflammatory and anti-inflammatory interleukins has
been shown to be a major event in intestinal inflammation.
The authors described a CBD-counteracting effect on alte-
red interleukin production. All the characteristics described
above reaffirm the anti-inflammatory effects of CBD.

THC, the main component of marijuana, has been
shown to produce various biological effects in humans
and animals. In the gastrointestinal tract, stimulation of
CB1 cannabinoid receptors appears to mediate inhibition
of excitatory transmission in animals which reduces peris-
talsis. Several studies have evaluated the effect of CBD on
hypermotility of inflamed intestines caused by administra-
tion of croton oil to mice.

Thus, Izzo et al. wrote that both natural and synthetic
cannabinoid receptor agonists (cannabinol) reduced upper
gastrointestinal motility in control mice and those treated
with croton oil, with more noticeable effects when intesti-
nal inflammation was present. (36)

It is important to mention effects were mediated by CB1
receptors became notorious, since the use of CB1 anta-
gonists counteracted the effect, but this was not observed
when CB2 antagonists were used.

Capasso et al. described similar results with the non-psy-
chotropic component of marijuana, CBD. As in the study
by Izzo et al, they found no changes in gastrointestinal
motility in control mice. (15, 36)

For their part, Pagano et al. reported that oral or CBD
provided orally or peritoneal administration reduced intes-
tinal inflammation and damage in an experimental model
of colitis. (37) Furthermore, it improved intestinal hyper-
motility in animals treated with croton oil. This suggests
that these may components act on the basis of overreaction
of receptors only under conditions of inflammation.

Some authors suggest that the effects observed may be
mediated by stimulation of immune cells CB2 receptors.
In an experimental model of colitis described by Leinwald
et al., CB2 receptor upregulation occurred in response to
inflammation and stimulation of these receptors induced
pro-regulatory and anti-inflammatory effects. (38)

Similarly, Singh et al. (39) reported that the use of a selec-
tive CB2 agonist reduced experimental colitis and induced

apoptosis of inactive T cells. This inhibited T cell produc-
tion of inflammatory cytokines and inhibited migration
and filtration of inflammatory cells in the colon.

However, Storr et al. (40) showed that drugs that target
both CB1 and CB2 receptors could be more effective for
protecting against colitis than selective drugs. Mice knoc-
ked out by CB1 receptors appeared to show an exacerba-
tion of colitis, while those knocked out by CB2 did not.
Nevertheless, targeting CB2 receptors has been shown to
be effective for limiting colitis. (41)

Jamontt et al. evaluated the effects of CBD and THC
alone or in combination in an experimental mouse model
of colitis. (42) Treatment with these two components in
doses of 10 mg/kg led to reductions in damage, neutro-
phil infiltration, and motility disturbances similar to those
obtained with sulfasalazine, a standard treatment for IBD.
In any case, the authors suggest that reduction of myelo-
peroxidase (MPO) activity could be an indirect effect of
THC since it reduces the levels of cytokines involved in the
recruitment of neutrophils.

Meanwhile, Schicho et al. evaluated the effect of an atypi-
cal cannabinoid (0-1602) in two experimental models of
colitis. (43) This cannabinoid may act through the GPRSS
receptor and inhibit neutrophil migration. The authors des-
cribed that these atypical cannabinoids protected against
experimental colitis by inhibiting recruitment of neutro-
phils, independent of CB1, CB2 and GPRSS which suggests
the existence of other receptors that regulate this effect.

Cannabigerol (CBG), another non-psychotropic can-
nabinoid, has been shown to reduce generation of inflam-
matory cytokines, reduce production of reactive oxygen
species, reduce the number of macrophages and reduce the
number of mast cells in experimental models of IBD. (44)

Harvey et al. have studied the effect of anandamide and
CBD on human colonic explant tissue treated with IL-17A,
an interleukin known to be expressed in large numbers in
UC, as well as being present in colonic mucosal tissue and
serum from CD patients. (45)

Treatment with CBD significantly reduced both lumi-
nal and crypt epithelial damage, whereas anandamide
treatment did not reduce crypt damage but reduced lumi-
nal epithelial damage. Thus, the protective effect of anan-
damide is thought to be caused by stimulation of CB2
receptors which reduces the production of IL-17A by T
lymphocytes.

Consequently, the effect of CBD is not completely clear.
It appears to activate PPAR-y receptors which mediates the
anti-inflammatory response more than it activates CB1 or
CB2. Couch et al. found that CBD represses phosphoryla-
tion of various intracellular proteins and represses produc-
tion of proinflammatory cytokines in explant colonic tissue
simulated with IFN and TNF. (47)
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The authors also showed that CBD has anti-inflammatory
effects on explant tissue of IBD patients and attributed this
characteristic to the presence of immune cells in the tis-
sue. Enteric cells are known to mediate acute and chronic
inflammation through production of pro-inflammatory
cytokines which amplify immune responses.

De Filippis et al. evaluated the effect of CBD on the
brain-gut axis. Their findings suggest that CBD treatment
results in protection from intestinal damage secondary to
modulation of the glial-immune axis in cultured biopsies of
UC patients. (46)

In addition to THC and CBD, other phytocannabinoids
such as CBG, cannabinol (CBN), tetrahydrocannabivarin
(THCV) and tetrahydrocannabinolic acid (THCA) have
been shown to have beneficial effects although further stu-
dies are needed to establish their actions and dosages. (47)

CONCLUSIONS

Various preparations of cannabis sativa have been used for
a number of years for treatment of different medical con-
ditions. The two main components of cannabis, CBD and
THC, have been extensively studied and proven to exert
anti-inflammatory and antinociceptive effects, suggesting a
possible role in symptomatic control of IBD.

Although symptom relief and quality of life improve-
ments have been obtained in clinical studies, more high-
quality research is required to assess the immediate and
long-term efficacy and safety of cannabis use for treatment
of UC and CD.
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