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Introduction: Several studies suggest that disturbances in the development of central nervous system could lead to schizophrenia 
(SCZ), a psychiatric disorder with severe symptoms in cognitive and social domains. While a variety of studies emphasize the 
long-lasting negative effects of delta-9-tetrahydrocannabinol (Δ9-THC) on neurodevelopment, very little attention is dedicated 
to the potential therapeutic effect of peripubertal treatment with the non-psychotropic compound cannabidiol as preventive 
treatment. The aim of this study is to investigate the potential induction of a schizophrenia-like phenotype by perinatal 
administration of Δ9-THC and the effect of early cannabidiol treatment on Δ9-THC-induced phenotype.

Materials and methods: Timed-pregnant Sprague-Dawley rats were treated per os with Δ9-THC (5mg/kg/day) or vehicle 
(sesame oil, CTR, 1ml/kg/day) from gestational day 15to postnatal day (PND) 9. From PND 19to PND 39the perinatally 
Δ9-THC exposed rats were treated intraperitoneally (i.p.) with cannabidiol (30 mg/kg/day) or vehicle and tested to evaluated 
the behavioural phenotype (social interaction test and novel object recognition test). Subsequently, RNA was extracted from 
prefrontal cortex, striatum, hippocampus and nucleus accumbens and quantitative real time PCR was performed to evaluate 
the abundance of dopamine receptor (D2Rs and D3Rs) transcripts.

Results: At adulthood, perinatally Δ9-THC exposed rats engaged in social behaviour less than the control group (p<0.001; 
reduced time of interaction in the social interaction test, while the number of interactions, an index of locomotor activity, 
was not affected). Peripubertal treatment with cannabidiol (30 mg/kg) reversed Δ9-THC -induced social deficit (p<0.001) 
at adulthood without any effect on motor activity. Perinatal exposure to Δ9-THC also impaired cognitive performance in the 
novel object recognition test, as described by reduced discrimination index in Δ9-THC group (p<0.001), which was reversed by 
peripubertal cannabidiol treatment (p<0.01). Analysis of DR mRNA expression showed that Δ9-THC exposure increased D2R 
(p<0.05), but not D3R in the prefrontal cortex, which was reversed by peripubertal CBD treatment (p<0.05).

Discussion and conclusions: Perinatal exposure to Δ9-THC affected neurodevelopment, inducing a schizophrenic-like 
phenotype, characterized by reduced social interaction and cognitive impairment. This phenotype was accompanied by 
increased D2R expression in prefrontal cortex. Cannabidiol administration from PND 19to PND 39rescued both behaviour 
and D2R expression in prefrontal cortex. These data support the hypothesis that perinatal Δ9-THC exposure could lead 
to late behavioural abnormalities resembling a schizophrenia-like phenotype, which seems to be related to altered D2Rs 
gene expression at level of prefrontal cortex. Peripubertal CBD treatment might have a therapeutic potential to prevent the 
development of schizo-affective disorders.


