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Delta-9-tetrahydrocannabinol (Delta-9-THC) and Cannabidiol (CBD), the two main ingredients of the
Cannabis sativa plant have distinct symptomatic and behavioral effects. We used functional magnetic
resonance imaging (fMRI) in healthy volunteers to examine whether Delta-9-THC and CBD had opposite
effects on regional brain function. We then assessed whether pretreatment with CBD can prevent the
acute psychotic symptoms induced by Delta-9-THC. Fifteen healthy men with minimal earlier exposure
to cannabis were scanned while performing a verbal memory task, a response inhibition task, a sensory
processing task, and when viewing fearful faces. Subjects were scanned on three occasions, each pre-
ceded by oral administration of Delta-9-THC, CBD, or placebo. BOLD responses were measured using
fMRI. In a second experiment, six healthy volunteers were administered Delta-9-THC intravenously on
two occasions, after placebo or CBD pretreatment to examine whether CBD could block the psychotic
symptoms induced by Delta-9-THC. Delta-9-THC and CBD had opposite effects on activation relative to
placebo in the striatum during verbal recall, in the hippocampus during the response inhibition task, in
the amygdala when subjects viewed fearful faces, in the superior temporal cortex when subjects listened
to speech, and in the occipital cortex during visual processing. In the second experiment, pretreatment
with CBD prevented the acute induction of psychotic symptoms by Delta-9-tetrahydrocannabinol. Delta-
9-THC and CBD can have opposite effects on regional brain function, which may underlie their different
symptomatic and behavioral effects, and CBD’s ability to block the psychotogenic effects of Delta-9-THC.
Publisher Nature Publishing Group
ISSN/ISBN 0893-133X ; 1740-634X
URL https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3055598/
edoc-URL https://edoc.unibas.ch/63222/
Full Text on edoc No;
Digital Object Identifier DOI 10.1038/npp.2009.184

https://forschdb2.unibas.ch/inf2/profiles_view/profile_view.php?pid=4ae6722770bcb&int=2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3055598/
https://edoc.unibas.ch/63222/


PubMed ID http://www.ncbi.nlm.nih.gov/pubmed/19924114
ISI-Number WOS:000273635100017
Document type (ISI) Journal Article, Randomized Controlled Trial

Opposite effects of delta-9-tetrahydrocannabinol and cannabidiol on human brain function and psychopathology
2

http://www.ncbi.nlm.nih.gov/pubmed/19924114

