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Cannabis use

Decrease otortical thickness
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A morphometric analysis of adolescent marijuana
smokers during completion of magnetic resonance
imaging (MRI) in conjunction with a functional MRI
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Cannabis use and progressive  Cortical Thickness loss
in areas rich in CB1 receptors during the first five

years of schizophrenia  (Eur. Neuropsychopharmacol., 2010)

Reduced Cortical Thickness of Medial

Orbitofrontal Cortex in Smokers
(Biol Psychiatry, 2011)

Cortical Thickness Abnormalities in Cocaine Addiction—A
Reflection of Both Drug Use and a Pre-existing
Disposition to Drug Abuse?  (Neuron, 2008)

Cortical Thickness |, Surface Area, and Volume of the
Brain Reward System in Alcohol Dependence:

Relationships to Relapse and Extended Abstinence.
(Alcohol. Clin. Exp. Res., 2011)




Brain Connections Tractography
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Under the influence of drugs

Brain Advance Access published June 4, 2012
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Cannabis use (<18y) can produce

INnterconnections decrease (red colour)

PONSf the Brain I Fcvver streamlines interconnected the right precuneus
with the splenium in cannabis users compared to non-users

Bariial diffastaity k= 18 imim?

' b o el
J ___. - y ;R R— .
Among cannabis users (N = 59), there are -
axonal connections with reduced g
connectivity (measured by MRI in ¥
weighted distribution) in comparison with m s ol
control subjects (N = 33)_ Zalesky, BRAIN 2042 WHlisdlowNAES D
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Cannabis users also have
a degeneration of white matter

Bl degeneration of white matter NEUROSCIENCE
VERONA GROUP

TBSS (Tract Based Spatial Statistic) G.Serpelloni 2033



Marijuana Addiction Associated with White Matter Loss
and Brain Changes in Healthy People and Those with
Schizophrenia (2013 Matthew J. Smith et al. Schizophrenia Bulletin)

Healthy people who were marijuana
users showed deficits in white matter
(axons of neurons that are wrapped
in myelin) compared to healthy
people who did not use the drug.
Similarly, patients with
schizophrenia who used marijuana
regularly had less white matter than
those patients with schizophrenia
who did not use the drug. There were
also differences in the shapes of
brain structures, including the
striatum, the globus pallidus, and the
thalamus, between cannabis users
and non-users.

Imagefrom MRI.Theblue color depictslow blood
volume,indicatingareasof white matter.




Cerebellum

Important impairment ot functions for:
* Preventing carcrashes
* Preventing Workplace accidents

Underthe influence ofdrugs:

» Alteration of involuntary
coordination of body
movements

» Alteration of sensory-motor
coordination (controls posture,
maintains equilibrium, skilled
movements)

« Alteration of cognitive,
emotional, and even
personality domains.

* Novelly Seeking scores are
associated with different cerebellar

GM volumes
(Picerni 2013 FBN) 64



The most important Neural systems and

Receptors
Dopaminesystem Serotoninesystem

Rapha nuclal 3
Reward (motivation) e Mood Ta spinal cord

Pleasure, euphoria

Motor functions (fine tuning)
Compulsion

Preservation

Memory processing
Sleep
Cognition
65



— Nucleus accumbens
» . and dopamine: food
= & sex reward
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Nucleus accumbens
drugs generate a very high dopamine release

Amphetamine Cocaine
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The natural (food, sex, etc.) and synthetic
(drugs) reinforcements increase dopamine in

the Nac
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“o de Liberacion Basal

Drug abuse increases dopamine in the nucleus
accumbens from which neuro-adapters leading to
addiction are triggered

N.Volkow courtesy



m NIDANotes
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Low DopamineReceptorAvailability
May Promote CocaineAddiction

Reducedavailability heightensreinforcing effects of DopamlneDz Recepto IS are

cocainein monkeys,andthe drugdrivesthis measure lower in Addiction
evenlower.

April 01,2009, Lori Whitten, NIDA Notes Staff

In a studywith rhesusmonkeys Dr. MichaelNaderand
colleaguesat WakeForestUniversityrecentlyshowedthat
cocainelowersavailabilityof the dopamineD, receptors
in the basalganglia—thébrainregionthat includeskey
componentsof the reward system.Theconsequencesmay
includeaddictionpromoting alterationsin cognitive
functioninganddecisionmaking.

Dr. Nader'sstudyalsoconfirmspreviousfindingsthat
individualanimalswith lower D, receptoravailabilityare
especiallyresponsiveo cocaine'seinforcingeffects.

In a promisingfinding for peopletrying to recoverfrom ;
cocaineaddiction,receptoravailabilitylevelsin someof e sy
the monkeysrecoveredafter lessthan a yearof abstaining
from druguse.
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There are Individual Differences in Response to Drugs:
number of Dopamine receptors influence drug liking and

perception
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Effects of Drugs on neurobiological
systems:
there are personal differences

During the assessment of the neuro-psychological
effects of the drugs, we must consider that these
effects are different from person to person (with the
same dose) in relation to the different neurobiological
system and to the number of receptors.

(this is a Toxicogenetic interest)




Toxicogenetics &Toxicogenomics 10T NN

These disciplines can help to evaluate how an individual’'s genetic makeup,
conditions the personal response to a particular toxic substance and interact
with a range of genes.

Pathology,
Toxicogenetics, ond
Crimimnalishics o
Drug Abuse

PERSONAVARIABILITY
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Brain Neurotransmitters
ADRENALINE CH.NO, NORADRENALME CH NO, DOPAMINE CH N0,  SEROTONIN C_HNO

Y-AMNOBUTYRCACD C,HNO, ACETYLCHOLNE CH.NO, | GLUTAMATE ~ CHNO, | ENDORPHINS 2 1oish
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Glutamate:
Important in memory process and learning

e Itis the most abundant excitatory metabolite in the brain and a
precursor of gamma-aminobutyric acid (GABA)

« Alterations in the levels of Glu (increase & decrease) can generate
neurocognitive deficits as learning and memory

William J. McEntee, Thomas H. Croaklutamate: its role in learning, memory, and the aging brain 74




Low level of Glutamate
In anterior cingulate cortex, Is related with

Novelty Seeking personality trait & high risk
behaviour expression

glutamate concentration

ACC (age controlled residuals)
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Motivational system: Levels of action
of the druas. and conseguences

1. Behavioral level =

. e Front. Psychal., 04 March 2013
y Fww  Reguaston | dai:
e T il 10.3385/fpsyg. 201300098
1y v ; Neuroscientific model of
motivational process
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2. Psychological level

DRUG USE
effects

3. Neural level



Effects of drug use on the 3 subprocesses
of the motivational process

* Reward-driven approach
* Reward anticipation
+ Incentive salience

‘ Ventral Striatum
A.mygdah
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* Value-based decision
* Associative learning

* Positive reward-
prediction error
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of Motivation

* Goal-directed control

« Cognitive control

- Negative reward-
prediction error
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Brain Structures and
Systems

Cognitive function and
behaviours,
coordination funtions

Impairment caused FOrenS|C

by primary

conditions (genes)
, clinical conditions CO nseq u e n CeS
or disease, drug

and Interest




1. Most relevantbrain | 2. Cognitivefunction 3. DRUGYJSEand Forensic
structuresand systems| and behaviours,

for ForensicToxicology | Coordination functions

consequences anthterest

Genotype:DRD47R,CN1R Novelty seekingtemperament
(dopaminereceptorssystem),| Wmore risk of druguseand

» Different Responsibility&

MAOAL and brain addiction (vulnerability Imputability (?)

development condition).

Limbic system: Aggressivebehavior, Fear, e Violent, antisocialor criminal

rAmygdala Impulsivity, Hyperactivity, behavior expres sion

rinsula EmotionReward ) " ) _

rNucleus accumbens Memory process(working « Falsememories/cognitivedistortion,

rHippocampustemporal lobe | memory) validity of Testimony

rThalamus- ventral striatus | Motivation , Awarness e |ntention aIity and premeditation of
the criminal behaviours

Prefrontal Cortex Voluntary behaviorcontrol, o Primaryconditionsthat Compromise

Attention and concentration,

" a correctself control expression
mental flexibility

» Awarenesdevelof selfbehaviours,
rules & socialnorms

» Capacityto understandethicsand
moral principles,distinction b7egtween
goodandevil
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1. Most relevantbrain
structuresand systems
for ForensicToxicology

2. Cognitivefunction
and behaviours,
Coordination functions

Cerebellum

Coordination

3. DRUGYSEand Forensic

consequences anthterest

Ability to perform dangerous workor to
drive

GrayMatter rNeurons r
White Matter rdendritic
arborization, intralobe
connections....)

General function and brain
efficiency

Lowl.Q.,low mental flexibility,
FITNESSOPLEAD

VisualMotor Cortex

Visual function

Lessefficiencyof visualmotor function
in cannabisuserandincreasedrisk of
caraccident

Broca’'s & Wernicke's Areas

Speaking (expressive lenguage
and ability to understand

) Validity of witnessand statementsin
criminal proceedings

Glucosemetabolismin the
brain

Regular brain function in time

Realduration of the neuropsychological
abnormalitiesandthe lossof brain
performanceafter taking substances
(ex. Cocaine Aglucosemetabolismand
PET)
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Neuroimaging in LIE detection
process

81






















































