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In This Issue

Volume 79, Number 7, April 1, 2016

A brief summary of the articles appearing in this issue of Biological Psychiatry.

Special Issue: Cannabinoids and Psychotic
Disorders
The endacannabinoid system is compiex and widespread, and
it plays important roles throughout the central nervous system.
In this revisw, Lu and Mackie |pages 516-525) introducs the
endogenous cannahbingid system, detaiing its recaptors,
endocannabinoids, and anzymes, with a paricular focus on
its ol in synaptic plasticity. They also cover its relevance to
and alterations in schizophrenia
Controlled laboratory studies in humans provide compelling
betwaan and

report consistent neurcanatomic alterstions in regions that are
high in cannabinoid recsptors, including hippocampus, pre-
frontal cortex, amygdsla, and cerebalum. This svidence
suggests that THG may exacerbats, and cannabidiol protect
from, the patentially hamnful effects of cannatis.

Hers, Skosnik et al. [pages 568-577) axamine tha relation-
ship between newal oscillations, cannabinoids, and psycho-
sis. They describe the differert types of neural oscilations and
discuss the role of neural oscillaions in perception and
cognition. They also review the praciinical fiteratura on ths

betwssn and and the

evidence to support an i
psychosia. Sherif et al. (pages 526-538) review this evidence,
focusing on psychosis+sisvart oucomss Deta indicate that
cannabinids produce NUMeDUS symptoms in healty humans
that resembla schizophrenia and that indviduals with schizo-
phreria appear more susceptibe to hese negative sffeds.

as Jiks drugs, synthatic
am among the most commonly used new psychoactive
substances, marketed as herbal blends and perceived as
risk-free by inexperienced users. This review by Fatiore
{pages 539-548) describss the phamacology and toxcology
of these compounds, with particular reference to their psy-
choactive sffects. She also summarizes evidenca of peychatic
episodes inducad by ingestion of synthatic cannabincids and
highlights recent cases of intaxication and death

This review by Gage at al (pages 548-556) summarizes the
epidemiologic evidance for the frequently cbserved associa-
fion between cannsbis use and psychosis. They posit that
thers is suffcient evidence to warrant a public health messane
that cannabis use may increase the risk of psychotic dis-
arders. Howaver, they also recommend complementary epi-
demiologic methods that can be used in futher studies that
are nesded to address ths outstanding questions of the sizs of
this effect, the influence of particular strains of cannabis, and
the groups most at risk.

Canrabis uss has bean assacisted with impaired cognition,
but evidence has been mixed. In a systematic review of
literature from the past decade, Broyd et &l (pages 557-
567) found that acule and chronic cannabis use most con-
sistently impairs verbal leaming and memory and attention,
followsd by psychomotor function. Following abstinence,
evidence suggests parsistent cognitive impaiment, but with
soma recovery of verbal lkeaming and memary function. Over-
all, findings remain complex, and they conclude that further
prospactive studies are still nesded.

Neurcanatomic alterations in cannabis users may ba linked
1o the recent change in the composiion of cannebis, with
incresses of A-strahydrocannabinol {A%-THC) and decreases
of the potantially therapsutic compound cannabidiol. Loren-
zetti et al (pages a17-c31) reviewed findings from structural
neursimaging investigations of human cannabis users and

The endocannabinaid system plays an important role in the
pathophysiology of peychosis and schizophrenia. Leweke
et al {pages B04-612) crically review the currsnt approachas
to target this neurotransmitter system for the traatment of

effect of chranic and acute cannabis exposure. They canclude
by presanting & hypothetical mechanism explaining the effect
of cannabinoid agonists on neural ascillations.

Alpar st al (pages 833-845) review the organization,

iities, and disaase iation of the i
noid systam in the fetal brain. They then use a combination of
humen longitucinal data and genefic and pharmacologic
studiss in experimental madsis to highlight the contributions.
of the endagannabinoid system and prenatal exposurs to
depression, schizophrenia, and epikpsy. Lastly, they dscuss
the medical relevance of plant-derived cannabinoids, con-
trasted with the potential hammful effects of THC.

Rubino and Parolaro (pages 578-585) review the animal
madel fiterature investigating the long-term effacts of adoles-
cant cannabinoid exposure. They discuss the development of
the adolescant brain, the mls of the endocannabinoid system in
brain maturaion during adolescence, and the impact of exo-
genous cannabinid exposure during this specific devabpmen-
tal window, which includes impaired brain maturation, impaired
cogrition, dysregulated gamms-amincbutyic acidergic and
glutamatergic systems, and increased risk for peychosis.

The incraased usa of cannabis in society, particulary in
young individuals, has raised questions about its potential
protrasted  neurchioiogical  conssquences.  Epigenstic
machanisms ars strong biological candidates that can be
expectsd to contibute to the maintsnance of long-term
effects on brain and behavior. In this review, Szutorisz and
Hurd (pages 586-504) describe reported epiganatic modifica-
tions assaciated with the uss of cannabis and tha potantial
relevance to peychiatric vuinsrability.

The association between cannabis use and worse out-
comes in schizophreria may be related to the disruption by
cannabis of the endagenous cannabinaid system's reguiation
of inhibitory neurans in the prefrontsl cortsx Hars, Volk and
Lewis (pages 585-603) review evidence of endocannabinoid
system abnormalities in the prefrontal cortex of individuals
with schizophrenia and discuss how thesa alterations may
interact with other impaiments in inhibtory neurons to
increase sensitivity to the deleterious sffects of cannabis use
in schizophrenia.

ElSohly et al. (pages 613-519) examined the concentration
of cannabinoids in cannabis products (marjuana, hashish and
hash oi] ssizad by the United States over the last two
decades. The data show that potency of the peychoactive

A"THC has risen over that time, from

peychotic symptoms and cognitive alterations in
nia, including those using plant-derived and synthetic canna-
binoids and modulators of the andocannabinoid system
Clirical trisl dsta, howsver, ars sfill imitad

4% in 1995 to 12% in 2014, wheraas cannabidicl content has
fallen. This increased shift in patancy could pose a highr risk
for recraationsl or medical marijuana usars.
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At the Tip of an Iceberg: Prenatal Marijuana and
Its Possible Relation to Neuropsychiatric
Outcome in the Offspring

2016

Alan Alpar, Vincenzo Di Marzo, and Tibor Harkany

Acute and Chronic Effects of Cannabinoids on
Human Cognition—A Systematic Review

Samantha J. Broyd, Hendrika H. van Hell, Camilla Beale, Murat Yiicel, and Nadia Solowij

Changes in Cannabis Potency Over the
Last 2 Decades (1995-2014): Analysis of
Current Data in the United States

Mahmoud A. ElSohly, Zlatko Mehmedic, Susan Foster, Chandrani Gon, Suman Chandra, and
James C. Church

Cannabis and Psychosis: What Degree of Proof
Do We Require?

Robin M. Murray and Marta Di Forti

Synthetic Cannabinoids—Further Evidence
Supporting the Relationship Between
Cannabinoids and Psychosis

Liana Fattore

AG
(Gegracation)

deradation

TRPV1 84

X

Polarization
Migration

Axonal growth,
pathfinding

® AEA

Differentiation

cor( e

CBR Y o

Progenitor differentiation

Asymmetric division Proliferation




NEJM
Journal Watch

Barbara Geller, MD

Associate Editor
NEJM JOURNAL WATCH

PEYCHIATRY

May 15, 2018

Effects of THC on Human Neurons

THC exposure of human iPSC neurons impacts genes associated
with neuropsychiatric disorders.

Barbara Geller, MD reviewing Guennewig B ef al. Iransi Psychiairy 2018 Apr 25

When exposed to tetrahydrocannabinol, neurons derived from human-induced pluripotent stem cells
exhibited genetic and activation impairments similar to those in autism and schizophrenia.

== T e b . Network analysis

FarIERETI combining all THC-related
genes from acute and
chronic THC treatment
: shows broad changes
=== 10 fundamental cellular
functions such as
RNA biology,
& chromatin regulation
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Long-Term Effects of Cannabis on Brain Structure
G BattiSJ[EHa et {]f Neuropsychopharmacology (2014) 39, 2041 -2048

... regular cannabis use is associated with gray matter volume reduction in the medial
temporal cortex, temporal pole, parahippocampal gyrus, insula, and orbitofrontal cortex;

... these regions are rich in cannabinoid CB1 receptors and functionally associated with
motivational, emotional, and affective processing...

... these changes correlate with the frequency of cannabis use in the 3 months before
inclusion in the study.

... the age of onset of drug use also influences the magnitude of these changes.

2014

Occasional > Heavy - Heavy > Occasional

Voxel-Based Morphometry results on gray matter. Cold color bar shows regions where gray matter volume is lower in regular smokers
compared with occasional ones. Hot color bar represents the opposite contrast. Maps are thresholded at P<0.005 and k> 60 and superposed on a
standard brain in the MNI space. Figure shows results in planes centered at —26, 7, |14mm and —48, 10, — 19 mm. Color bars represent T score.

Figure |



Effects of regular cannabis use on neurocognition, brain structure, and function:

a systematic review of findings in adults 2018

Danilo A. Nader_ MD and Zila M. Sanchezl PhD THE AMERICAN JOURNAL OF DRUG AND ALCOHOL ABUSE

Departmento de Medicina Preventiva, Universidade Federal de Sao Paulo 2018, VOL. 44, NO. 1, 4-18

Review of recent studies - 56 of 898 records (9/2016) :

*... whole brain volume is not affected by cannabis use

*... regional alterations identified in CB1-rich areas.

*... growing evidence of abnormalities in hippocampus
volume and gray matter density of cannabis users relative to
controls. (Morphological changes in other brain regions are more
controversial).

*¥... microstructural change in white matter integrity in
specific brain regions - demyelination or axonal damage (?) -
may result in impaired brain connectivity.

*¥... may brain alterations resolve with continued
abstinence?

Additional longitudinal studies in larger samples prior
to the onset of cannabis use are needed to determine a causal
pathway between heavy cannabis use and these alterations.



Orbitofrontal and caudate volumes in cannabis
users: a multi-site mega-analysis comparing dependent

Vversus non-dependent users Psychopharmacology (2017) 234:1985-1995

Yann (jh:,-'cl - Nadia Sﬂlr.ﬂmfij2 - Chao Suo' - Albert Batalla®* + Janna Cnusijns .
Anna E. Goudriaan®’ - Rocio Martin-Santos® « Sarah Whittle® -
Valentina Lorenzetti"®” « Murat Yiicel

2017

... structural imaging study in 140 CB users and 121 controls.

Differences in OFC and caudate volumes were investigated
between 70 dependent (CB-dep) and 50 nondependent (CB-nondep) users.

Lateral OFC Medial OFC
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Group by Gender Group by Gender

CB-nondep male
CB-nondep female

+« CB-dep male
= CB-dep female

- CB-dep users had significantly smaller volume in the medial and the

lateral OFC than CB-nondep (particularly in women).

- Reduced volume in the CB-dep group was associated with higher

monthly cannabis dose.



INVITED REVIEW

2018

Cannabis Addiction and the Brain: a Review

Amna Zehra' - Jamie Burns' - Christopher Kure Liu' - Peter Manza' - Corinde E. Wiers' « Nora D. Volkow '~
Gene-Jack Wang' Joumal of Neuroimmune Pharmacology (2018) 13:438-452

... findings on the effects of cannabis exposure during
adolescence are controversial and require investigation with
prospective desians...



The contribution of cannabis use to variation in the
incidence of psychotic disorder across Europe (EU-GEI):
a multicentre case-control study Lancet Psychiatry 2019

March 19, 2019
Marta Di Forti, Diego Quattrone, Tom P Freeman, Giada Tripoli, Charlotte Gayer-Anderson, Harriet Quigley, Victoria Rodriguez, Hannah E Jongsma,
Lavra Ferraro, Caterina La Cascia, Daniele La Barbera, llaria Tarricone, Domenico Berardi, Andrei Szoke, Celso Arango, Andrea Tortelli, Eva Velthorst,
Miguel Bernardo, Cristina Marta Del-Ben, Paulo Rossi Menezes, Jean-Paul Selten, Peter B Jones, James B Kirkbride, Bart PF Rutten, Lieuwe de Haan, 2 O 1 9

Pak C Sham, Jim van Os, Cathryn M Lewis, Michael Lynskey, Craig Morgan, Robin M Murray, and the EU-GEl WP2 Group®

Findings Between May 1, 2010, and April 1, 2015, we obtained data from 901 patients with first-episode psychosis
across 11 sites and 1237 population controls from those same sites. Daily cannabis use was associated with increased
odds of psychotic disorder compared with never users (adjusted odds ratio [OR] 3-2, 95% CI 2-2-4.1), increasing to
nearly five-times increased odds for daily use of high-potency types of cannabis (4-8, 2-5-6-3). The PAFs calculated
indicated that if high-potency cannabis were no longer available, 12-2% (95% CI 3-0-16-1) of cases of first-episode
psychosis could be prevented across the 11 sites, rising to 30-3% (15-2-40-0) in London and 50-3% (27-4-66-0) in
Amsterdam. The adjusted incident rates for psychotic disorder were positively correlated with the prevalence in
controls across the 11 sites of use of high-potency cannabis (r=0-7; p=0-0286) and daily use (r=0-8; p=0-0109).

Published Online

USO DIARIO DE CANABIS (maconha, hashish, skunk) = 3.2 vezes maior risco de psicose

USO DE CANABIS DE ALTA POTENCIA (skunk) = 4.8 vezes maior risco de psicose
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Review

Effects of Cannabis Use on Human Behavior, Including
Cognition, Motivation, and Psychosis: A Review

Nora D. Volkow, MD; James M. Swanson, PhD; A. Eden Evins, MD; Lynn E. DeLisi, MD; Madeline H. Meier, PhD; 2016
Raul Gonzalez, PhD; Michael A. P. Bloomfield, MRCPsych; H. Valerie Curran, PhD; Ruben Baler, PhD

JAMA Psychiatry. 2016;73(3):292-297

“A mudanca nos padroes de uso
da cannabis... na percepcao do risco,
e nas normas culturais, fazem com
gue 0S N0ssos conhecimentos atuais
se apliguem apenas as condi¢cdes em
gue essas drogas foram utilizadas no
passado.”



2003

“Como nao ha meio
confiavel para detectar
vulnerabilidade
especifica e nao existe
tratamento eficaz para
essa psicose, ¢ melhor
evitar o fogo.”

Cannabis Psychosis: smoke and fire.
Gentil, V., Stress & Health, 2003.

vgentil@usp.br
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