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Abstract
In ancient medicine, cannabis has been widel y used to cure disturbances and

in�ammation of the bowel . A recent cl inical  study now shows that the medicinal

pl ant Cannabis sativa has l ived up to expectations and proved to be highl y e�cient

in cases of in�ammatory bowel  diseases. In a prospective pl acebo- control l ed

study, it has been shown what has been l argel y anticipated from anecdotal  reports,

i.e. that cannabis produces signi�cant cl inical  bene�ts in patients with Crohn's

disease. T he mechanisms invol ved are not yet cl ear but most l ikel y incl ude

peripheral  actions on cannabinoid receptors 1 and 2, and may al so incl ude central

actions.
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In ancient medicine, cannabis has been widel y used to cure disturbances and

in�ammation of the bowel . A recent cl inical  study now shows that the medicinal

pl ant Cannabis sativa has l ived up to expectations and proved to be highl y e�cient

in cases of in�ammatory bowel  diseases (IBD). In a prospective pl acebo- control l ed

study, Naftal i et al . [1] have shown what has been l argel y anticipated from

anecdotal  reports, i.e. that cannabis produces signi�cant cl inical  bene�ts in patients

with Crohn's disease. T he mechanisms invol ved are not yet cl ear but most l ikel y

incl ude peripheral  actions on cannabinoid (CB) receptors 1 and 2 (CB  and CB ), and

may al so incl ude central  actions.

T he past 10 years have seen a constant rise in publ ications deal ing with the anti-

in�ammatory e�ects of CBs and the potential  underl ying mechanisms. Precl inical

data on the amel iorating e�ect of synthetic and natural  CBs in animal  model s

mimicking features of IBD have been rapidl y evol ving. T he reasonabl e idea that CBs

woul d al so be bene�cial  in IBD patients was mainl y based on resul ts from

experiments in CB receptor knockout mice and on data using CB receptor agonists

and antagonists. Fol l owing a previous publ ication of a retrospective, observational

study by Naftal i et al . [2] and a questionnaire performed by a di�erent group in

patients with ul cerative col itis and Crohn's disease [3], both reveal ing symptom

rel ief and improvement after use of cannabis, Naftal i et al . [1] have now presented

a pl acebo- control l ed prospective study in 21 patients with Crohn's disease

unresponsive to standard IBD treatment. Al though the primary end point of

induction of remission was statistical l y not achieved, they were abl e to

demonstrate that an 8- week treatment with tetrahydrocannabinol  (T HC)- rich

cannabis caused a decrease in the Crohn's disease activity index in 90%  of patients

without producing signi�cant side e�ects. T he authors rightful l y concl uded that a

l arger patient group is warranted for future studies.

T his is the �rst cl inical  trial  on the e�ect of cannabis in IBD, and it con�rms what has

been suggested for a l ong time from experimental  studies, namel y that CBs may

provide anti- in�ammatory e�ects and symptomatic bene�t in patients with IBD. T he

physiol ogical  basis for the bene�cial  e�ects of cannabis has been establ ished a

whil e ago and unravel ed since then. T he discovery of CB receptors and endogenous

mol ecul es activating these receptors l ed to the description of a coordinated

network that is inherent to the mammal ian organism, the so- cal l ed

endocannabinoid system. T his system consists of the canonical  CB receptors (CB ,

CB ), their endogenous l igands anandamide and 2- arachidonoyl  gl ycerol  (2- AG),
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al so cal l ed endocannabinoids, and their synthesizing and degrading enzymes. What

capsaicin, the pungent ingredient of chil i, is for vanil l oid receptors and morphin for

opioid receptors is T HC, the psychedel ic ingredient of cannabis, for CB receptors:

the predominant herbal  l igand. T hus, T HC mimics the actions of anandamide and 2-

AG.

T he wal l  of the gastrointestinal  tract houses al l  components of the

endocannabinoid system. Recent data show that these components are

di�erential l y expressed in human IBD indicating a regul atory rol e in the disease

progression [4]. Whil e anandamide and its synthesizing enzyme displ ay l ower

l evel s in ul cerative col itis, expression of CB  receptors and enzymes responsibl e

for synthesis and degradation of 2- AG were increased [5]. T he �ndings indicate that

the CB  receptor pl ays a key rol e in the amel iorating e�ect of CBs in IBD. T he

precise mechanism as to how CBs contribute to the improvement of IBD, however, is

not cl ear but by use of experimental  model s of intestinal  in�ammation we are abl e

to de�ne a picture on how and at which targets CBs cause improvement of

in�ammation.

CB  and CB  receptors are l ocated at the col onic epithel ium, and a protective e�ect

of T HC via epithel ial  permeabil ity is conceivabl e (�g. 1). T herefore, CBs coul d

enhance epithel ial  wound cl osure in the col on [6]. One of the prominent features of

CBs in experimental  intestinal  in�ammation is their e�ect on immunocytes which

mainl y express CB  receptors. Upon CB  activation, T  cel l s undergo apoptosis and

decreased prol iferation in col itis [7]. Additional l y, activation of CB  diminishes the

recruitment of neutrophil s, T  cel l s and macrophages to the in�amed col on [7]. CB

receptors are al so found in the enteric nervous system (ENS), which control s gut

motil ity and secretion [8]. CB  receptors present in the ENS represent a break that

protects the ENS from hyperstimul ation, a situation easil y caused by overexpression

of in�ammatory mediators that activate the ENS during IBD. T herefore, activation of

CB receptors by T HC may reduce hypermotil ity associated with the in�ammation of

the gut [9]. T he reduction of hypermotil ity may consequentl y al l eviate diarrhea

producing bene�cial  e�ects for the patient.
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Fig. 1. Potential  targets and mechanisms of CBs inv olv ed in the improv ement of IBD.

Natural  and sy nthetic CBs act v ia intestinal  CB  and CB  receptors to regulate

epithel ial  permeabil ity , motil ity , secretion (v ia the enteric nerv ous sy stem), as w el l  as

leukocy te migration, recruitment and apoptosis. As the site w ith the highest CB

expression (but also some CB  expression), the brain may  modulate motil ity , the

sensation of pain and unpleasantness, thus positiv ely  in�uencing the in�ammatory

process.

It shoul d be emphasized that the brain is the major site of CB  expression and that

the presence of CB  has al so been detected in the brainstem [8]. T he use of cannabis

in improving in�ammation coul d therefore wel l  incl ude central  e�ects, such as a

reduction in pain sensation and rel ief of nausea and feel ing of unpl easantness. One

report suggests that a ful l  anti- in�ammatory response of CBs in gut in�ammation

incl udes the central  nervous system since a peripheral l y restricted CB /CB

receptor agonist was either not e�ective or too weak to improve col itis, depending

on the experimental  model  used [10].

In their prospective study, Naftal i et al . [1 ] used T HC- free cannabis as pl acebo with

no other CBs present. However, we shoul d consider that al so other ingredients of

cannabis, such as cannabidiol , cannabigerol  and tetrahydrocannabivarine, al l  of

them nonpsychotropic components of cannabis, have proven anti- in�ammatory

e�ects in experimental  intestinal  in�ammation [9]. T heir actions partl y invol ve non-

CB receptor mechanisms via, for instance, peroxisome prol iferator- activated

receptors (PPARs) and transient receptor potential  cation channel s subfamil y V

receptors (T RPVs) and shoul d be regarded as additive bene�cial  e�ects of cannabis

in the improvement of col itis in addition to T HC- mediated e�ects.

1 2

1

2

1

2

1 2



In summary, in agreement with the ancient use of cannabis in intestinal  disturbances

and one decade of animal  research, cannabis was shown in a cl inical  trial  to reduce

symptoms in patients with Crohn's disease. T his el egant transl ation shoul d be

fol l owed by l arger trial s con�rming these resul ts and by trial s establ ishing the

invol ved mechanisms to open a promising direction for future treatment of IBD.
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