
Cannabis and psychosisCannabis and psychosis

ArseneaultArseneault et alet al (2004) very accurately re-(2004) very accurately re-

viewed recent epidemiological data andviewed recent epidemiological data and

concluded that cannabis useconcluded that cannabis use should nowshould now

be considered as a component cause leadingbe considered as a component cause leading

to psychosis. Yet at least two unansweredto psychosis. Yet at least two unanswered

questions remain. How can cannabis leadquestions remain. How can cannabis lead

to psychosis? Are some subjects specificallyto psychosis? Are some subjects specifically

vulnerable to the psychotogenic effect ofvulnerable to the psychotogenic effect of

cannabis?cannabis?

Several studies, including the DunedinSeveral studies, including the Dunedin

study, have suggested that adolescents arestudy, have suggested that adolescents are

more vulnerable to cannabis (Arseneaultmore vulnerable to cannabis (Arseneault

et alet al, 2004). Interestingly, the effects of can-, 2004). Interestingly, the effects of can-

nabis on cognitive function also seem morenabis on cognitive function also seem more

pronounced in adolescents (Ehrenreichpronounced in adolescents (Ehrenreich etet

alal, 1999; Pope, 1999; Pope et alet al, 2003). This difference, 2003). This difference

might also reflect pre-existing differences inmight also reflect pre-existing differences in

cognitive ability between groups.cognitive ability between groups.

Cannabis interferes with endocannabi-Cannabis interferes with endocannabi-

noid systems, known to be involved innoid systems, known to be involved in

neurodevelopment. In rats, chronic canna-neurodevelopment. In rats, chronic canna-

binoidbinoid treatment during puberty inducestreatment during puberty induces

behavioural and cognitive changes that arebehavioural and cognitive changes that are

not found when the treatment is done innot found when the treatment is done in

adulthood (Schneider & Koch, 2003).adulthood (Schneider & Koch, 2003).

Together, these observations are com-Together, these observations are com-

patible with the idea that cannabispatible with the idea that cannabis

consumption could alter the last steps ofconsumption could alter the last steps of

brain maturation, leading to cognitive dys-brain maturation, leading to cognitive dys-

function and, in turn, enhancing the riskfunction and, in turn, enhancing the risk

of psychosis. On the other hand, weof psychosis. On the other hand, we

recently suggested that genetic variants ofrecently suggested that genetic variants of

the cannabinoid receptor type 1 could bethe cannabinoid receptor type 1 could be

associated with a specific sensitivity to can-associated with a specific sensitivity to can-

nabis (Krebsnabis (Krebs et alet al, 2002). Further studies, 2002). Further studies

are now needed to identify subjects ‘highlyare now needed to identify subjects ‘highly

sensitive’ to the psychotogenic effect ofsensitive’ to the psychotogenic effect of

cannabis, by coupling genetic analysis andcannabis, by coupling genetic analysis and

cognitive testing to prospective follow-up.cognitive testing to prospective follow-up.
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The February 2004 issue contained a goodThe February 2004 issue contained a good

review of evidence linking cannabis usereview of evidence linking cannabis use

to risk for developing schizophreniato risk for developing schizophrenia

(Arseneault(Arseneault et alet al, 2004). Three plausible, 2004). Three plausible

causal explanations for this associationcausal explanations for this association

are given. First, that cannabis and/orare given. First, that cannabis and/or

related drug use is a causal factor forrelated drug use is a causal factor for

schizophrenia. Second, that the alteredschizophrenia. Second, that the altered

mental state induced by cannabis may bemental state induced by cannabis may be

mistaken for schizophrenia. Third, thatmistaken for schizophrenia. Third, that

cannabis use may be increased in individ-cannabis use may be increased in individ-

uals with the premorbid features ofuals with the premorbid features of

schizophrenia. Arseneaultschizophrenia. Arseneault et alet al believebelieve

that the evidence favours the first alterna-that the evidence favours the first alterna-

tive, and we agree. However, we calltive, and we agree. However, we call

attention to a fourth possibility. Considerattention to a fourth possibility. Consider

two propositions: (a) features of schizo-two propositions: (a) features of schizo-

phrenia such as negative symptoms andphrenia such as negative symptoms and

cognitive impairments precede the onsetcognitive impairments precede the onset

of psychosis and are considered earlyof psychosis and are considered early

morbid rather than premorbid; and (b)morbid rather than premorbid; and (b)

schizophrenia is associated with highschizophrenia is associated with high

rates of substance misuse. The cause ofrates of substance misuse. The cause of

substance misuse in schizophrenia issubstance misuse in schizophrenia is

not known. We suggest a fourth hypothesisnot known. We suggest a fourth hypothesis

to explain the cannabis/schizophreniato explain the cannabis/schizophrenia

association. Substance misuse may be aassociation. Substance misuse may be a

morbid manifestation of some forms ofmorbid manifestation of some forms of

schizophrenia. Vulnerability to substanceschizophrenia. Vulnerability to substance

use may be considered similar touse may be considered similar to

vulnerability to psychosis.vulnerability to psychosis.

The data review by ArseneaultThe data review by Arseneault et alet al

suggests that the cannabis/schizophrenia as-suggests that the cannabis/schizophrenia as-

sociation is not based on shared geneticsociation is not based on shared genetic

vulnerability. This is of interest to us in thatvulnerability. This is of interest to us in that

a rodent model of schizophrenia has beena rodent model of schizophrenia has been

developed by one of us (J.I.K.) based ondeveloped by one of us (J.I.K.) based on

the application of repeated stresses to preg-the application of repeated stresses to preg-

nant rats during the rat equivalent to thenant rats during the rat equivalent to the

second trimester of human pregnancy. Thesecond trimester of human pregnancy. The

offspring of the stressed dams, once achiev-offspring of the stressed dams, once achiev-

inging adulthood, manifest the followingadulthood, manifest the following

schizophrenia-like behaviours: diminishedschizophrenia-like behaviours: diminished

cognitive ability on a hippocampal-cognitive ability on a hippocampal-

dependent memory task; impaired gatingdependent memory task; impaired gating

of event-related potentials and sensoryof event-related potentials and sensory

information; augmented behaviouralinformation; augmented behavioural

responses to psychostimulants; socialresponses to psychostimulants; social

apathy and incompetence (Koenigapathy and incompetence (Koenig et alet al,,

2001; further details available from the2001; further details available from the

authors on request).authors on request).

In addition, adult rats exposed toIn addition, adult rats exposed to

stressful gestation consume alcohol instressful gestation consume alcohol in

excess compared with control animals. Weexcess compared with control animals. We

therefore raise the possibility that aspectstherefore raise the possibility that aspects

of the non-genetic environment mayof the non-genetic environment may

contribute simultaneously to increased riskcontribute simultaneously to increased risk

for cannabis use and increased risk forfor cannabis use and increased risk for

schizophrenia diathesis.schizophrenia diathesis.
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I read with great interest the article byI read with great interest the article by

ArseneaultArseneault et alet al (2004). It demonstrates(2004). It demonstrates

without any doubt that cannabis use inwithout any doubt that cannabis use in

adolescence acts as a causal risk factor foradolescence acts as a causal risk factor for

schizophrenia in adulthood. It is, therefore,schizophrenia in adulthood. It is, therefore,

a pity that the authors had to add thea pity that the authors had to add the

caveat that, since not all adults with schizo-caveat that, since not all adults with schizo-

phrenia used cannabis in adolescence andphrenia used cannabis in adolescence and

since the majority of cannabis users dosince the majority of cannabis users do

not develop schizophrenia in adulthood,not develop schizophrenia in adulthood,

cannabis can be neither a sufficient nor acannabis can be neither a sufficient nor a
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