
 

Adolescent THC exposure alters
neurons/gene networks associated with
psychosis risk
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Young adults with exposure to THC (the
psychoactive component of cannabis) during
adolescence have alterations in the structure of
neurons and gene expression within these brain
cells, which are critical for maintaining synaptic
plasticity, in the prefrontal cortex, a brain region
that mediates decision-making and other cognitive
functions. 

Adolescent THC exposure has been found to
reduce the branching of prefrontal cortical neurons
and the number of spines, which are critical for
cellular communication. Exposure in adolescents is
also associated with a reorganization of the gene
expression of specific genes that are
predominantly related to neuron development,
synaptic plasticity and chromatin organization
(epigenetic mechanisms). The gene networks
affected by THC exposure mimicked those
networks observed to be impaired in the prefrontal

cortex of individuals diagnosed with schizophrenia.

The findings demonstrate that adolescent THC
exposure can induce long-term structural changes,
thus altering the developmental trajectory of adult
cortical cells along with altering gene networks that
are similarly disturbed in individuals suffering from
schizophrenia.

The researchers used an animal model with
exposure to THC, the psychoactive ingredient of
cannabis and an analysis of a gene expression
database of human schizophrenia patients. Animals
were exposed during adolescence and their brains
studied into adulthood. The study measured gene
expression and the structure of neurons in the
prefrontal cortex.

Cells were examined under a microscope using a
computerized system to determine the shape of the
neurons in the prefrontal cortex. A laser was used
to specifically capture neurons in the prefrontal
cortex and the cells were sequenced to determine
the expression of genes. Computational analysis
was used to compare the gene expression
networks in the animal model and those of
individuals with schizophrenia.

Adolescent THC exposure reduced the structural
complexity of cortical neurons and associated
genes that regulate the development of neurons.
These were accompanied by significant changes in
genes related to the epigenetic mechanisms which
regulate DNA openness and chromatin structure
that determines whether genes are turned "on" or
"off." Moreover, the gene expression networks that
were altered were similar to those observed to be
impaired in the prefrontal cortex of human subjects
with schizophrenia, meaning that adolescent THC
exposure may alter psychiatric vulnerability,
particularly in individuals with overlapping genetic
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disturbances within THC-sensitive gene networks.

Mount Sinai's Dr. Yasmin Hurd said, "The study
emphasizes that cannabis, particularly THC-
prominent strains, has the capacity for long-term
effects into adulthood, even after the drug is no
longer in the body. These findings have important
implications for the changing sociopolitical
discussions regarding the recreational use of
marijuana. The ability of THC to change the actual
shape of developing neurons that are well-known to
be essential for normal cortical communication is
alarming. This emphasizes that even a drug that is
not considered to be very harmful can alter the
sensitivity of critical brain regions during adolescent
development and, in particular, change the
sensitivity of gene networks relevant to psychosis
risk. More education is needed to inform teens
about this and about other drugs that can impact
the trajectory of the developing adolescent brain." 
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