Abuso de drogas




O que é abusar de uma droga?

Sera que isso depende apenas da capacidade de
produzir dependéncia?




Droga Usou alguma Adicto (%) Risco de

vez (%) adiccao (%)
Tabaco 75,6 24,1 31,9
Alcool 91,5 14,1 15,4
llicitas 51,0 7,5 14,7
Heroina 1,5 0,4 23,1
Cocaina 16,2 2,7 16,7
Estimulantes 15,3 1,7 11,2
Ansioliticos 12,7 1,2 9,2
Canabis 46,3 4,2 9,1
Analgésicos 9,7 0,7 7,5
Alucindgenos 10,6 0,5 4,9

REIERIGCS 6,8 0,3 3,7
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Figure 2: Drugs ordered by their overall harm scores, showing the separate contributionsto the overall scores of harmsto users and harmto others
The weights after normalisation (0-100) are shown in the key (cumulative in the sense of the sum of all the normalised weights for all the criteria to users, 46; and for
all the criteria to others, 54). CW=cumulative weight. GHB=y hydroxybutyric acid. LSD=lysergic acid diethylamide.




O que é abusar de uma droga?

Utlllzar um farmaco em padrao nao acelto pela
sociedade na qual o sujeito vive



Gastos para sociedade norte-americana
(1992, em bilhdes US$)

Incluindo tratamento da dependéncia e suas
consequéncias médicas, perda de emprego
Crlmes e aCldenteS B ———————————

Drogas ilicitas 07.70 |
Alcool etilico 148,00




Conceltos basicos

Adiccio (“vicio”): auto-administracao
uso compulsivo
certeza de obtencao

tendéncia a recidiva



Outros conceltos basicos

Dependéncia psicoldgica:
“vontade” compulsiva
(““craving”)

Dependéncia fisiolégica: Estado
no qual o organismo sé
funciona bem na presenca da
droga. Caracterizada pela
“sindrome de retirada”




Tolerancia: necessidade de aumento da
dose para obter mesmo efeito
(farmacocinética, farmacodinamica,
comportamental)
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Dependéncia

- Padrao desadaptativo de uso de drogas
psicoativas

- Leva a transtornos clinicos significativos

- Dificuldade de controle da auto-
administracao

-Sintomas de retirada com suspensao do uso

- Tolerancia



Dependéncia e uma_doenca médica cronica

Dependéncia  Doenca cronica
(DM tipo 11, HAS)

Criterios diagnosticos
Influéncia genética

Responsabilidade
Individual
Alterac0es fisiopatoldgicas

Necessidade de tratamento
cronico

Baixa aderéncia e elevada
taxa de recorréncia

A 2 £ <
A 2 £ <

McLellan et al. Drug dependence, a chronic medical illness. JAMA 284:1689, 2000



Dependéncia pode tambem ser
considerada similar, do ponto de
vista teorico, a uma doenca
Infecciosa como tuberculose

g Agente (droga)

Depende de

interacdo entre: < Hospedeiro (genética,

personalidade, idade de
contato com a droga etc.)

"
Melo ambiente



Active Cocaine Use (%)

Age of Survey
A 18-25 years
] 12-17 years
® 26+ years
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Year

Influéncia do meio ambiente:

FIGURE 3.3 Estimated preva-
lence (%) of active cocaine use by
yvear of survey and age of respon-
dent (any cocaine use in the 30 days
prior to interview). Data from the
National Household Survey on Drug
Abuse, 1972-1990. [Reproduced with
permission from Anthony, 1992.]

cultural?
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Alcohol Dependence
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TABLE 1.5 Heritability Estimates for Drug Dependence

Males Females

Cocaine

Heroin (opiates)
Marijuana

Toba

A A dfmttmrs Amrapem 1T
Addiction overall

Male cocaine, heroin, marijuana: Tsuang et al,

IVLE
I‘\E'f'l. "UF'I

_‘rm.’.’ Uhl and Gro

Influéncia de fatores hereditarios



Mecanismos farmacologicos
gerais de drogas de abuso

Causam euforia e/ou

Aliviam disforia e/ou

Alteram percepcao



Auto-estimulacao cerebral

» An Operant Chamber with a Lever, Used in Studying the Effects of
Reinforcing Brain Stimulation

James Olds



Auto-estimulacéo do hipotalamo lateral (feixe
prosencefalico medial com vias dopaminergicas)




Estimulacao do
feixe
prosencefalico
medial,
reforcamento e
ativacao
dopaminérgica
do Nucleo
accumbens

[ Infusion of dopaming
receptor blocker

Elecirode delivers ‘
olectrical stmulationto |\ /

medial forebran bundle 7 decreases effects of

\ / reinforcing bran
f stimulation

. ” = C

Dopaminergic nouron in Nucleus accumbens

veniral tegmental area

Stellar, Kelley, Corbett, 1983



cubicle

Auto-administracao de drogas
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Fig. 1. Intravenous self-administration of 0.75 mg/kg of cocaine (O) and
0.06 mg/kg of heroin (A) on alternate days before and after lesion of the
nucleus accumbens with 6-hydroxydopamine in one rat [details in Pettit in
(46)]. Lesion resulted in more than a 90% depletion of dopammc in the
icleus accumbens. .

esdo do Nucleo accumbens e auto-administracao de
cocaina e heroina




opioides, alcool

(sindrome de retirada)

Cocaina, anfetamina,

opidides, nicotina, etanol, Opidides, sensibilizacao a
benzodiazepinicos (?) psicoestimulantes, nicotina,
(recompensa e sindrome de THC, etanol

retirada)

Benzodiazepinicos, etanol
(melhora da ansiedade)




Niveis de dopamina no nucleo accumbens antes,
durante e apos comportamento sexual: dopamina é
essencial para saliéncia de estimulos
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Pfaus et al., Brain Res 530:345-348, 1990



Isso explica porque utilizar a
droga. Mas porque continuar de
forma compulsiva (ficar adicto)?



Principais hipoteses para explicar o fenomeno
da dependéncia a drogas:

. Reforco positivo

. Reforco negativo (desenvolvimento de dependéncia
fisiologica)

. Incentivo-sensibilizacao

. Sistema oponentes (disforia ao abandonar a droga)

. Problema de aprendizado



Modelos explicativos

Uso inicial

V

Reforco positivo (euforia)

{

Uso repetido

{

Tentativas de parada

|

Desejo compulsivo de re-experimentar a
euforia induzido pela droga (craving)

|

Recaida

Modelo de reforco positivo (Wise e outros)



Problema: Tolerancia aos efeitos positivos
com uso repetido
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Desenvolvimento de tolerancia ao efeito positivo da morfina
(diminuicao de limiar de auto-estimulacéo)



Modelos explicativos: teoria do reforco
negativo

Uso inicial

v

Uso repetido

v

Dependéncia fisiologica

Y

Tentativas de parada

y

Sintomas de abstinéncia

y

Recaida

Dependéncia fisica (Wikler)



A= A Survey of Chronic Noncancer Pain Patients
Tolerancia e Prescribed Opioid Analgesics

dependéncia f|5|0|(’)g|ca David T. Cowan, Jenifer Wilson-Barnett, Peter
Griffiths, Laurie G. AllanLRCP. Pain Medicine

Sao0 reacOes normais a0 4:341 2003
uso repetido de drogas

l 2,8% adictos
Nao implicam, /
necessariamente, em |104 pacientes
deper_1de~n0|a \ 22% sinais
(adiccao) abstinéncia

90% cessaram

{
0,04% abstinéncia
severa




Uso inicial

v

Reforco positivo (euforia)

{

Uso repetido

v

Sensibilizacdo da “vontade” (saliéncia do
incentivo) mas nao do gostar (“euforia”)

\

Tentativas de parada

Y

Desejo compulsivo de re-experimentar a
droga por sensibilizacdo do sistema de
saliéncia do incentivo

y

Recaida

Modelos explicativos

Modelo de incentivo-
sensibilizacao
(Robinson & Berridge,
1993)



Drogas que produzem adiccao alteram, com a
repeticao, principalmente o “querer” ao inves
do “gostar”

Development of addiction

“Wanting"
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(Robinson & Berridge, 1993)



Controle de comportamentos orientados por objetivos
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Sensibilizacado a Cocaina

Cocaina repetida (5 dias)



Saline Cocaine

Repeated drug
exposure

{e.g., via
neurotrophic
factors,
AFosB,
CREB?)

Normal responses to drugs Use-dependent plasticity leading
to sensitized responses to drug
and environmental cues

Cocaina (20mg/kg por 5 dias)
aumenta o numero de
espinhas dendriticas no N.
accumbens

Uso repetido de cocaina produz alteracoes
plasticas em neurdnios dopaminergicos



Controle de comportamentos orientados por
objetivos: sensibilizacao do sistema dopaminérgico
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Condicionamento classico (a estimulos
sinalizadores e ao contexto)

1. Before conditioning : > conditioning

e F ey 3 response
response : s
Food Salivation Tuning fork Mo salivation
Unconditioned Unconditioned Neutral No conditioned
stimulus response stimulus response

3. During conditioning 4, After conditioning

,I" ‘,' i \
+ / &) response S S response

Tuning Food Salivati Tuning Fork Salivation
Fork Unconditioned Conditioned Conditioned
response stimulus response

PAVLOV
EXPLICA.

vov. G it

0 (RSN 4G Dep




Aumento de respostas a estimulos sinalizadores por
cocaina
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Estimulagdo Desejo de Desejo de
consumira  sentir o efeito
droga da droga

Alterac0es subjetivas por dependente de cocaina exposto a
filme sobre o consumo da droga




Aumento de respostas a estimulos sinalizadores por
cocaina

Nature video Cocaine video

Associacoes: atividade na amigdala e cingulo anterior
aumenta em dependente de cocaina exposto a video sobre
consumo da droga



Controle de comportamentos orientados por
objetivos: aumento de influéncia associativa
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Controle inibitorio: diminuicao da atividade no
cortex pre-frontal em dependente de cocaina

:
-' | |
onlrol Cccaine abuser K J &

Brain glucose metabolism . .

Menor ativacao por reforcos
positivos (ganho monetario em

Jogo)

October 16th, 2006 in Medicine & Health / Research



http://www.physorg.com/archive/16-10-2006/
http://www.physorg.com/health-news/
http://www.physorg.com/health-news/research/

Maturacao tardia do cortex pre-frontal: aumento de
comportamentos de risco e facilidade de dependéncia

na adolescéncia

d Gray matter volume changes during normal development

» 20 years

100 +
Proliferation,
Prefrontal
80 Migration excitatory synapses
E 601
=]
£
fé Arborization
= 404 /
Myelination
20
Prefrontal
ihibitory synapses
0 | | | T | T
Fertilization 0 5 10 15 20 25

Age (years)




Controle de comportamentos orientados por objetivos
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Modelo de incentivo-sensibilizacao
(Robinson & Berridge, 1993)

Sensibilizacao Falhas no controle
executivo

“hipersensibilidade aos
efeitos motivacionais de
Incentivo das drogas e
de estimulos associados

a drogas”

Adiccao

Drogas que produzem adiccao alteram
principalmente o “querer” ao inves do “gostar”




Modelos explicativos

Uso inicial
| Modelo de processos
M _ oponentes (Solomon &
Reforco positivo (euforia) Corbit, modificada por
J Koob & Le Moal, 1997)
Uso repetido
\4

Sensibilizacao da resposta hedonica induzida pela
droga mas diminuicao do “set point” heddnico

\

Tentativas de parada

Y

Desejo compulsivo de uso devido a disforia
e sensibilizacéo da saliéncia a droga ?

y

Recaida




Teoria dos processos oponentes (Koob e Le Moal): recrutamento de sistema anti-
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recompensa (énfase na disforia causada pela retirada da droga)

peak of A

adaptation
steady level of A peak of A

steady level of A
neutral 0

peak of B
peak of B

off
time time

Estimulo novo Estimulo familiar, repetido

Positive Affect_| ggg

Ex. Alteracoes de humor apés cocaina:
efeitos positivos sdo seguidos por humor
negativo (ansiedade, depressao, cansaco,
vontade de consumir cocaina) mesmo
com niveis plasmaticos elevados da
Nagetive Atfect droga (Van Dyke & Byck, 1982)

Neither Positive nor Negative

. 80 100 120
Time (min)
-—

Smoking by Subjects

Feelings Reported by Subjects



Adaptacoes neurobioldgicas em adiccao : estado alostatico
causado pelo uso repetido da droga com 1 crénico do

“set point” de recompensa por | funcao dos circuitos
de recompensa 1 funcao de sistemas anti-recompensa

@ Uso inicial

Reforco e B
positivo ',,\

% :_‘/«»_)m

nucleus accumbens

Reforco
negativo

NA == CRF

< tt

) Adiccao
opioid
peptides
Reforgo GABA
positivo
> —d
DA P
VTA
Reforco
negativo
N '
N 4
< CRF ,,-1
/\ uf

Koob & Le Moal 2008



Everitt & Robbins 2005: problema
primario de aprendizado e memoria

Auto-administracao cronica de
drogas de abuso

1

alteracoOes patologicas em
sistemas de memoria e
aprendizado

1

habitos de procura
compulsiva de droga




Controle

e

Uso inicial Cortex Estriado
voluntario pré-frontal ventral
] (accumbens)
v v v
Uso habitual e estriado Estriado
compulsivo dorsal

(“S-R habit”)

Estado subjetivo do
“must do” ao inveés de
querer




Visao atual mais prevalente

Drogas que produzem adiccao alteram, com a
repeticao, principalmente o “querer”

ao Invés do “gostar” (Modelo de incentivo-
sensibilizacao, Robinson & Berridge, 1993)

Alem disso, a disforia pela auséncia da droga e
mecanismos alterados de aprendizado

podem também ser importante (Modelo
Koob & Le Moal, 1997, Robbins e Everitt )
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Uso E.V.
(40% usuarios: hepatite C)

Hed ::mg the harm frnm hernm |

Deaths due to dregs

B Deaths due to AIDS
among drag addicts

‘ag

B85 ‘B6

Mortes por AIDS entre
dependentes (e efeito de
programa de distribuicao
governamental)

Relacao dose
letal/farmacologica= 6,0



A heroina ativa o sistema de recompensa direta e
Indiretamente




Sindrome de abstinéncia L e
a opioides 4N . .

/D!L'x:('r(;ln]»ilx aid

vomiting
Lacrimation

Rhinorrhea
Yawning

Diarrhea

Noradrenergic effe
may be blocked by

o, agonists.,

/

) aic effects of
withdrawal (mediated
via locus ceruleus)
increase heart rate and
blood pressure,

I Blood pressure
Heart rate

«<OHN A.CRMﬁ—MD
mediated via p receptor

and relieved by p agonists.

Insomnia and musc ](' aches

Days since last dose

Long-acti
Onset and

severity of
withdrawal
symptoms

(methadone)

Short-acting

(marphinge

Severity of opioid withdrawal varies wilth dose and duration of opioid use.
of sympt

s after last drug dose depend on haliife of particular drug



Sindrome de abstinéncia a Heroina

Cena do filme Cristiane F.



Opioides: tratamento da sindrome de
abstinéncia

Metadona (t,,= 36 h versus 2 h para morfina), levo-alfa-
acetilmethadol (LAAM)

Outros: buprenorfina, agonistas a.,

Opioides: manutencéo do tratamento
Metadona, levo-alfa-acetilmethadol (LAAM)
Buprenorfina (com naloxona: suboxone, uso oral)

NENTYGIE!



Cocaina

Cocaina

Cloridrato de cocaina
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Vin Mariani Ad (1894)
Poster by Jules Chéret. Erowid.org Archive
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jure 11.3 Coca-cola ad from 1906




Administracao do
sal (cloridrato) de
cocaina




Dopamine

BPopamine
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Dopamine

e ine
e Dopamine

receptors

Mecanismo de acao da cocaina: blogueio da recaptacao de
dopamina, serotonina e noradrenalina e efeito anestasico
local por bloueio de canais de sodio voltagem-depdendentes

Tolerancia aguda (taquifilaxia)
a cocaina

n
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Corte de cérebro
normal

N

Lesao causada por
cocaiha

Cardoso S & Sabbatini R, 2004



Presynaptic
terminal

CH,; — CH —NH,
| o

CH; e Loat

3 DA

/—\ C|ZH-—C|H~—NH-—CI-[3 QCIT—CH—NHz

CH% CH'_z
Ephedrine Cathinone

Q.
»

o
o
a
Amphetamine Methamphetamine 3
OH
| :

Anfetamina: libera
monoaminas (dopamina,
noradrenalina e serotonina) e

@,_Nﬁ__ Inverte a bomba de recaptacao
= |

CH;
MDE
Figure 11.15 Amphetamine and related psychostimulants resemble the

neurotransmitter DA in their chemical structure. This accounts for their potent
effects on the dopaminergic system.




Metilfenidato (“ritalina”)

Consumo de Ritalina no Brasil
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A ‘TARJA PRETA’ NA NOITE

Medicamentos de uso controlado consumidos de maneira perigosa

RITALIMA
estimulante
(cloridrato de metilfenidatao)

Indicacao médica:
transtorno de deficit de
atencdo e hiperatividade
Efeitos colaterais:
insdnia, nervasismo,
diminuicéo do apetite,

cefaleia, gastrite
Como & usada na balada:
Os jovens e5Magam os

midos e aspiram o ;:E-.EJ ando

a=p1ra:|a g droga tem pitos
otencializados. P i '
Co EL,_|F-'|‘t|| |'|.-. [:rFrrar'-

| arterial, taguicardia

BENFLOGIN
anti-inflamatorio
(cloridrato de
benzidamina)

Indicacdo médica:
bronguite, luxacdes,
contusdes e outros
processos inflamatdrios
Efeitos colaterais:
ins@inia, ansiedade,
nawseas, irritacdo gastri-
ca. Misturado com alcool,
pode proparcionar efeitos
visuais e alucinacies
Como & usado na balada:
Sdn ingeridos cerca de 10
comprimidos de uma vez,
com alcool

RIVOTRIL
tranquilizante
(clonazepam)

Indicacdo médica:
ansiedade, depres
transtorno afetivo I:| [
Efeitos colaterais:
sonoléncia, afoni
depressdo, ve
Como éusadn na hilladii.
em geral, & consumido no
'lm da noite, pota
entativa de neutraliz
efeitos da ]

=api=—

{

DRAMIN
antiemético
(dimenidrata)

Indicagdo médica:
enjoos, labirintite
Efeitos colaterais:
sanoléncia, tontura,
retencdo urinaria

Cumu £ usado na balada:

1I'IE-="IFII na ﬁrr'
“cortar”

L T r1.l
[ T P I ¥

Fonte: woaw. bulas med_br




Psicoestimulantes: sem evidéncias
claras atée 0 momento para indicar
gualquer tratamento
farmacologico



Alucindgenos (psicodelicos ou psicotomimeéticos) :
LLSD, psilocibin, mescalina, DMT

IIL\N/(H HsC< N — CHs

R()
H,CO

R=H; lsnlocm 5-Methoxy-DMT
R = PO;H,; Psilocybin

Indolaminas

OH O —CH,
|

HO ; M, —iC
\Q- CH — CH,— Nii, b sl CHy — CH;— NH,
HO CHy;— 07

NE Mescaline

CH;— O
@» €H; —CH—NH, 3T S l CH, — CH —NH,
| |
CH, CHy” X . O
: Yy 3

LH;
Amphetamine DOM

CH, — CH — NH,

CH;

Ps‘i locybe



Efeito comum de alucindgenos em receptores de
serotonina (SHT?2)

Receptor subtype LSD Phenethylamines
5-] H f.:n‘.\”“.'

5-HT,,
5-HT,,
5-HT,

Source: After Aghajanian and Marek, 1999,

'+, significant affinity for that receptor subtype; —, low affinity for that
subtype; 2, no currently available data.




0es

apresentac

LSD




LSD

Figure 14.9 LSD users sometimes experience acute panic or anxiety reactions
to the drug (a”bad trip”).




Fenciclidina (PCP) e Ketamina
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MDMA (ecstasy)

HO
HO @— CH, — CH, — NH,
DA
QCHz—CH—Wz CH, — CH —NH — CH,
I |
CH; CHy
Amphetamine Methamphetamine
OH O
[ N (A=
& CH — CH — NH — CH, JC—CH—NH;
— |
. CH,
Cathinone

CH, — CH —NH — CH, — CH;
et |

CH;
MDE

Figure 11.15 Amphetamine and related psychostimulants resemble the
neurotransmitter DA in their chemical structure. This accounts for their potent
effects on the dopaminergic system.
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Efeitos agudos do ecstasy

Aumenta percepgoes

/&7

Reduz o apetlte



INeSeroioniniNeuron

)

Sem ecstasy Com ecstasy

Bloqueia recaptacao e aumenta liberacao de serotonina
(e dopamina)



Intoxicacao aguda por ecstasy

MDMA-Related
Emergency Department
Episodes

2,850

Hipertermina -

1,143

AN
w

1999 2000

Source: Unug Abuse Waming Metwork, 2000

Insuficiéncia
renal

ooooo




Ao terminar efeito do ecstasy

Depressao

Irritabilidade

Normal During Ecstasy After Ecstasy
elevated mood depression-like
feelings, irritablilty




Toxicidade cronica?: transportadores de serotonina

Serotonin Present in Cerebral Cortex Neurons
Normal Former Ecstasy User
Normal 2 weeks after Ecstasy 7 years after Ecstasy
¥ | &, \1f ._L-
\_ I‘\-.'.\"'. | i
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Alcool etilico

Bebida % alcool por Tamanho do Gramas de
volume drink (ml) alcool

Cerveja (lata) 355

170

t o

.....

s )

: », -
WOMEN'S ORGANIZATION
| NATIDNAL PROHIBITION REFORM_

w




(A) Different oral doses

8
15 ml of 95% ethanol
30 ml of 95% ethanol
60 ml of 95% ethanol

Blood ethanol (mg/100 ml)

Time (h)

—
-
~—

Full or empty stomach

O
- With a meal
- Empty stomach

Blood ethanol (mg/100 ml)

L —
4 . )

Iime (h)

Concentracoes de
alcool dependendo da
dose e do uso
concomitante de
comida



0gm%  Normal Normal

| N Efeitos agudos do alcool

0.05gm%  Personality changes

l N s | (diferenca entre genero)

Disinhibition

Significant Disinhibition
(“life of the party”)
Impaired judgement Sedation

Impaired cognition
Impaired motor function L
Hypnosis

Marked ataxia
(staggering; slurred speech)
Major motor impairment L
Impaired reaction time
General

Blackoute S ; Anesthesia
Increased sedation/hypnosis
~» Coma

(stuporous but conscious)
Approaching general anesthesia

Approaching coma L
Lethal dose for 50% of people Death

Homens Mulheres

Concentracgao alcodlica sangiiinea (%)

Numero de doses




Acidentes automobilistico e
alcool

2000 = Alcohol-related accidents
= Nonalcohol-related accidents

1000

Number of fatalities (1981)

(48M48
Monday  Tuesday Wednesday Thursday  Friday Saturday  Sunday
Day of the week and time of day

Acidentes automobilistico e
alcool: efeito da idade

Age 18-24

Age 25-34
and 55-65

Age 16 and 17

Relative risk

Age 35-54

A0 15
B\(\ f”u)




Rate (mm/min)

Diameter increase (mm)

nic latency (s)

\O

900

800

700

600

000

(Placebo)
0.00%

025

050

BAC (%)

(Low dose
0.025%

)

Tumescence
rate

Maximum
tumescence

Efeitos agudos do alcool:
desempenho sexual




Tolerancia aguda e cronica ao alcool

(B) Drug disposition tolerance

90 r

Tolerancia “aguda”

Tolerancia
farcamocinética apos
uma semana de
Ingestao diaria de 3,2
g/etanol/Kg/dia



Problemas com uso crénico do alcool

Efeitos hepaticos

Degeneracao
neurologica: sindromes
de Wernicke e
Korsakoff




Efeitos agudos do alcool: sindrome alcodlica fetal




Alcohol Withdrawal
&

Blood alcohol

\ concentration (BAC)

_~Headache

Decrease in BAC
results in reflex

autonomic

hyperexcitahility.

Blood
pressure

\ -
‘\ Sweating,

t’ {eart
rale
“Nausea

Tremor
\

Expression and severily of symptoms vary
with duration and degree of dependence

and with recognition and treatment of early /
withdrawal

/

/
Flushing and

: s ) temperature clevation
Generalized Selzures occurin

8% of cases. Focal or multiple
seizures suggest other cause,

Stages of Alcohol Withdrawal

Visual and auditory
hallucinations

Anxiety and
confusion may
progress to
disorientation
and delirium

Stage 1 Stage 2

Hours aifter alcohol
consumption ek (48-72)

(72-105)

Symptoms ly, | Aggravated forms of
[remor, nausea, vomit stage 1 symptoms with
sweating, elevation of
heart rate and blood
pressure, sleep

severe tremaors, agitation
and hallucinations

disturbance, hallucin-

ations, illusions, seizures

Acute organic psychosis

(delirium), confusion,
and disorientation with
severe autongmic
symptoms

Stage 1 withdrawal usually seli-limited. Only small percentage of cases progress to stages

Progression prevented by prompt and adequate treatment.

Sindrome de
abstinéncia ao etanol
tratamento:

odiazepinic

Competitive Partial Inverse

Agonists Partial
Agoni Inverse Agonists Agonists

diazepam bretazenil flumazenil B-CCE DMCM
flunitrazepam FG 7142
abecarnil

Intrinsic
Activity

BZ Site

Barbiturates —__ X - Steroids

Convulsants
(eg. picrotoxin)

Deficiéncia vitaminica:
tiamina




Etanol: prevencao de recorréncia

ETANOL  CH3-CH2-OH
S ALCOOL
DESIDROGENASE

ACETOALDEIDO CH3-CH=0O ,
l 4// ......... ALDEIDO

DESIDROGENASE
O A
1
ACIDO CH3-C-OH
ACETICO
DI S u Ifl ram FIGI;IRE 1. Sl_.lrvival Curve o_f Time to_ _First Rela_pse Drinking
(A n tab u S e) a"ilzither N:mrexone or PlaceboP 9
Naltrexona

Acomprosate




Cannabis sativa




A Cannabis sativa é utilizada pela humanidade ha milhares de anos

«

SATIVA

From the latin for

cultivated, these

plants are tall and
branched. They

i are the most
i common strain for
¢ all uses.

Cannabinoids are

produced in trichomes
— small, mushroom

-like growths,
thought to protect
the plant from
ultraviolet light,
predators and
dehydration.

“ INDICA

! These short, broad-leaved plants
i are often used to make hashish.

<

RUDERALIS

i The scrawny

i ‘roadside’ plants

i have lower levels of
: cannabinoids and
i are used for

i cross-breeding.

Material

The outer layer
of the plant
consists of long
bast fibres,
which can be
used to make
fabrics.

Medicine and
intoxicants
Trichomes on
leaves and buds
(pictured)
produce the
plant’s
medically useful
substances.

Food and
cosmetics
Hemp seeds
are technically
nuts and
contain more
than 30% oil
and 25%,
protein.




A Cannabis sativa contém centenas de compostos quimicos, incluindo
104 fitocanabinoides

c H [ M I EA l c u N s 'I' I 'I'u E N 'I' Tetrahydrocannabinol (THC) is responsible for the mental high that can result from using cannabis. But there
are many other cannabinoids and chemicals found in the plant, the roles of which are as yet unknown.

Cannabis contains hundreds of chemical compounds!. As well as
the archetypal cannabinoids, there are flavonoids, terpenes, fatty
acids and more, all with potential medical uses (see page S6).

545 104
compounds cannabinoids

ry

441 non-cannabinoids
A nonpsychoactive component of cannabis that indirectly affects CB, and CB, receptors. Cannabinol was the first cannabinoid to be isolated in 1899.




THC: C31H3003
molecular mass: 314.47

CBD: Cngijz
molecular mass: 314.47
Structural formula:

THC:

Delta-9-tetrahydrocannabinol

Cannabidiol

THC e CBD:
principais
fitocanabinoides
com estrutura
similar

Isolation, strucuture
and partial synthesis
of an active
constituent of
hashish. Y.

Gaoni, Raphael

Mechoulam. J. Am.

Chem. Soc. 86,
1964: 1646.




Cannabis sativa

Marihuana (maconha, feita da folha e pequenos caules) :
4-6% THC

Sensimilla (feita das cabecas as flores): 9-12% THC
Hashish (feita da resina): 10-15% THC
Skunk (feita de plantas cultivadas): 15-20% THC

e .-

Maconha Hashish



-

Ribeirdo Preto (USP).

-~

-7
> £

u >8% of population
G 5-8% of population
D 1-5% of population
|:| <1% of population

\:' Abuse extent unknown

|:| Data not available

Figure 1| Global cannabis use between 2003 and 2004. Themap shows  previous year. Grey areas indicate countries for which data were not avail-
the prevalence of cannabis use around the world between 2003 and 2004.  able; yellow areas indicate countries for which the extent of cannabis use is
Darker colours indicate higher levels of cannabis use, with the darkest col-  unknown. Figure reproduced, with permission, from REF. 129 © (2006)
our indicating that >8% of the population have used cannabis during the  United Nations Office on Drugs and Crime.




P Cannabinoid - PubMed A identificacao

doTHCea
descoberta de
Seu mecanismo
de acao foram
0S grandes

Chemical structure
of the active

Isolation, strucuture
and partial
synthesis of an
active constituent of
hashish. Y.

Gaoni, Raphael
Mechoulam. J. Am.
Chem. Soc. 86,
1964: 1646.

Impulsos para
a pesquisa
sobre
canabinoides
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Isolation and Structure of a Brain Constituent

That Binds to the Cannabinoid Receptor

. . N . Lo y StrUCture Of a cannabmold William A. Devane,*+ Lumir Hanus, Aviva Breuer,
Determination and Characterization of a Cannabinoid Receptor in receptor and functional Roger G. Pertwee, Lesley A. Stevenson, Graeme Giriffin,

Rat Brain . Dan Gibson, Asher Mandelbaum, Alexander Etinger,
Mol Pharmacol 34:605-613, 1988 expression of the cloned cDNA

Raphael Mechoulamt SCIENCE
WILLIAM A. DEVANE, FRANCIS A. DYSARZ Ill, M. ROSS JOHNSON," LAWRENCE S. MELVIN, and Lisa A. Matsuda, Stephen J. Lolait,
ALLYN C. HOWLETT Michael J. Brownstein, Alice C. Youn

& Tom |. Bonner Nature 346,g56l, 1990

(@]

]
</:\\ y % /\/L\\_/\/ou
T § o a4

2
%‘ ] Anandamide
&
u

ent of specific binding

c5B85583888

54
i
:,'SNr

EP

Perc

Br Stem

—Log [drug] ™M)



Cer

Structure of a cannabinoid
receptor and functional
expression of the cloned cDNA [IRAEASEIEEEEE )

Lisa A. Matsuda, Stephen J. Lolait,
Michael J. Brownstein, Alice C. Young
& Tom | Bonner




Unico caso de morte por overdose de
maconha aconteceu no Brasil

"= 0 o
PUBLICADO EM 15/09/13 - 14h40 GUILHERME AVILA

A Policia Rodoviaria Federal (PRF) ndo conseguiu identificar o corpo
de um traficante que morreu prensado por meia tonelada de maconha

apos bater em uma arvore na tarde nesse sabado (14) no municipio de
Bataguassu, estado do Mato Grosso do Sul.




Endocanabindides
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2-Arachidonylglycerol (2-AG)

Isolation and structure of a brain
constituent that binds to the
cannabinoid receptor.
(arachidonylethanolamide,
"anandamide"). William A.
Devane, Lumir Hanus, Aviva
Breuer, Roger G. Pertwee, Lesley
A. Stevenson, Graeme Giriffin, Dan
Gibson, Asher

Mandelbaum, Raphael
Mechoulam and Alexander
Etinger. Science 258,

1992: ppl946.
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Canabis pode afetar
varios sistemas do
organismo

Efeitos classicos em roedores:

hipolocomocao, catalepsia,
hipotermia, analgesia

Outros efeitos:
psicotomiméticos,
antiemeético, ansiolitico
(baixas doses), aumento do
apetite, alteracoes
psicomotoras e cognitivas

B Preporotions of ca
affeci a wide range. Ol

l- AL

:u"l'\.“'(""’.‘ rooh and 5eed5 can
VStems and hnaHh condlhon\s.
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« Glaucoma (THC, canabinol e
nabilone, mas nao CBD)

Nausea (THC e CBD)

Possivels
efeltos
terapéuticos Dor cronica (THC)
da Cannabis
sativa

Anorexia (THC?)

Inflamacao (THC, CBD)

Esclerose multipla (THC e CBD)

Epilepsia (CBD?)

\olkow et al New Eng J Med 2014



Conflanca nas associac¢oes entre uso de
canabis e efeitos adversos

Dependéncia a cannabis

Desenvolvimento anormal do sistema
nervoso central

Progressao para o abuso de outras drogas
Esquzofrenia

Depressao ou ansiedade

Diminuigcao da motivagao

Acidentes automobilisticos

Sintomas de bronquite cronica

Ancer de pulméo

\olkow et al New Eng J Med 2014



Concentracoes de THC e problemas medicos agudos por
Cannabis vem crescendo. Cigarro de maconha:1980: 3%, Hoje:

12%

A Potency of THC
14

12

THC in Marijuana Samples (%)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

B Drug-Related Emergency Department Visits

600 In combination |l Alone

500
400
300

200

Visits (in thousands)

100

No. of Emergency Department

Marijuana Cocaine

\olkow et al New Eng J Med 2014



Cannabis: Interferéncia Psicomotora e memoria
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Aumento de risco de acidente
automobilistico: Canabis: 2 X
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|

Fig. 4 Effect of smoking a'cannabis cigarette containing 20 mg tetrahydracannabinol (THC) on pilot
performance in a flight simulacor landing task (Leirer et of, 1991). -- M - -, 20 mg THC; —-@—, placebo.
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Fadda et al., Neuropharmacology, 2004



Psychological Medicine, Page 1 of 9. © Cambridge University Press 2015 ORIGINAL ARTICLE
doi:10.1017/50033291715001178

Examining the profile of high-potency cannabis and
its association with severity of cannabis dependence

T. P. Freeman'* and A. R. Winstock®

= Skunk @ Other grass OResin
90

80

70
80 -
. 60 | —
40
30 -
20 -
10 -
0

Best High Value For Most Paranoid Memory Preferred Type Most Available
Money Impairment

Fig. 2, Characteristics of three cannabis types. Skunk was the predominant choice for all attributes apart from value for money.

Skunk produz uma incidéencia muito maior de
efeitos adversos do gque outras formas de
apresentacao da Cannabis




Cannabis withdrawal is common among treatment-seeking adolescents with
cannabis dependence and major depression, and is associated with rapid
relapse to dependence -

Adictive Behav 2008

Jack R. Cornelius ™, Tammy Chung, Christopher Martin, D. Scott Wood, Duncan B. Clark

Manifestacoes
mais comuns
da sindrome

Desejo compulsivo de uso
Irritabilidade

Inquietacéo

de abstinéncia [e———m

é. CannabiS Depressao

Alteracdo no apetite

Ins6nia

Dificuldade de concentracéo
Cansaco

Ataques de raiva

Cefaléia

Bocejos

Sonhos vivios e desagradaveis




Cannabis: aumento do risco de psicoses?

Table 1| General population studies of the effect of cannabis use on the risk of psychosis

Country in which the study was  Number of Follow up Odds ratio (95% Study design
conducted participants confidence interval)

United States 4,404 NA 2.4(1.2,7.1) Population based

Sweden 50,053 25 years 2,3.7] Conscript cohort

The Netherlands 4,045 3 years 2.8(1.2,6.5) Population based

Israel 0,724 4—15years 2.0(1.3,3.1] Population based
MNew Zealand (Christchurch) 1,265 3years 1.6 (1.2, 2.6) Birth cohort
New Zealand (Dunedin) 1,253 15 vears 3.1(0.7,13.3) Birth cohort
The Netherlands 1,58( 14 years 2.8(1.79,4.43) Population based
Germany 2,436 4years 1.7 (1.1, 1.5) Population based

United Kingdom 3,58( 18 months 1.5 (0.55,3.94) Population based

SCIENCE AND SOCIETY

Cannabis, the mind and society:

the hash realities

Robin M. Murray, Paul D. Morrison, Cécile Henquet and Marta Di Forti

Nature Rev 2007



Cannabis: neurodegeneracao?

Long-Term Effects of Cannabis on Brain Structure

Neuropsychopharmacology (2014) 39, 2041-2048

Giovanni Battistella"a, Eleonora Fornari"z'a, Jean-Marie Annoniz, Haithem Chtioui", Kim Dao‘,
Marie Fabritius®, Bernard Favrat®, Jean-Frédéric Mall’, Philippe Maeder*'® and Christian Giroud®®

Uso regular de Cannabis nos
ultimos 3 meses (regular
(n=25): mediana=
20/semana, ocasional
(n=224): mediana=
1/semana) ou inicio : Bl
precose (antes dos 18 anos) :‘,f) . R -
de uso regular: diminuigao e T
de massa cinzenta em areas

cerebrais

(a.u) o)
(=) o

GM volume

20 4 [ 80
Cannabis use (jointa/month)

Left parahippocampal gyrus




Relacao entre percepcao de risco e consumo

A Correlation between Perceived Risk and Use
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\olkow et al New Eng J Med 2014



Non-psychotropic plant cannabinoids: [E&{=]DReR{jtele=TaF:Ne]lTgle][e[c
new therapeutic opportunities from an EeedJuNnEIeI@oIrliE]
ancient herb terapéutico

24 and

Angelo A. lzzo'*, Francesca Borrelli'?, Raffaele Capasso’?, Vincenzo Di Marzo

Raphael Mechoulam?® TlPS, 2009
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“Sativex™: 2.7 mg of THC and 2.5 mg of CBD



Nicotina

Nicoline

nicotina 20% dos 6bitos nos
EUA

No Brasil: 200.000
dbitos/ano

r

Cigarro < alcatrao

monoxido de carbono

20-Year Lag Time Between Smoking and Lung Cancer

Lung
cancer
Deaths
[t

— People)
Cigarette
Consumption L
(men) Lung
Cancer

(men)

Healthy lung Smoker's lung

1920 1940

Year



Ativacao neurdnios
dopaminérgicos da area tegmentar
ventral (ATV) por nicotina




Dependéncia a Nicotina: tratamento

Terapia de reposicao de
nicotina

Bupropion

Varenicline (agonista
parcial de subtipo

Study week

re Ce pto r n i COtI’n i CO : Figure 2: Rates of continuous abstinence for weeks 4-12 and

4-26
*p<0-05.

efeitos psiquiatricos)



Cafeina

1 cup of coffee [oxic doses

Y

A
eplors ~_

recep tors =¥

|

Caffeine Theophylline

o

>Ca release

> Blockade of

GABA , receptors

. ———Inhibition of
phosphodiesterase
I 1 U T L I (W 1 IO U SRR 111
001 01 . ] 10

Concentration of caffeine (mM)

Figure 12.19 Concentration-response curves for caf-
feine’s effects on various neurochemical processes Partial
blockade of adenosine A, and A,, receptors occurs at caffeine
concentrations produced by typical doses such as are present in
one or a few cups of coffee. In contrast, other effects of caffeine
require concentrations in the toxic range. (From Daly and Fred-
holm, 1998.)

Antagonismo de receptores de
adenosina



Headache
i
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Lethargy / fatigue/tired /sluggish

5+ Caffeine Placebo Caffeine

g/\\/\_\w

L) L [T N
16 18 20 22 24

I /\Dstinencia
da cafeina

*/\//\//v

14 16 18 20

Rating

© 1n tension «

Caffeine Decatfeinated ffeme Decaffeinated

Reaction time Reaction time

(no distractors) (with distractors)

Rating

reaction ime (ms)

1 reaction time (ms)

i)

Able to concentrate

Change in

— = =18 Ry = “ [ Caffeine Placebo Caffeine
Caffeine Decaffeinated Calfeine Decaffeinated

Rating

Efeitos cognitivos da
cafeina




Esteroides anabolizantes

Core structure of
testosterone-related steroids

Compound R

Testosterone

Testosterone — O — CO(CH,)-CHs
enanthate Sa i

Testosterone — O — CO(CH,)CH: Oxymethalone
undecanoate A

osterone
cypionate

— O — COCH,CH,
Nandrolone — O — CO(CH,);CH,4

decanoate (no methyl group at position 19)

// \\Q\ Methenolone enanthate
Nandrolone — O —'CO(CH,), —X“ y

phenproprionate \ = //

Figure 15.9 Chemical structures of
some commonly abused anabolic

(no methyl group at position 19) sterclis




el Csteroides anabolizantes: efeito no
desempenho atletico

T [
7 142128 4 11 1825 1
July
Davs

Figure 15.10 Performance enhancement of a former
East German female shot-putter as a result of anabolic
steroid treatment. Shot-put distance increased markedly over
the 11-week period during which the athlete was being given
anabolic steroids. (After Franke and Beredonk, 1997.)

Efeltos adversos



GHB (gama-hidroxibutirato)

OH OH

GABA GHB 1,4-Butanediol GBL

Figure 15.4 Chemical structures of GABA, GHB, 1,4-
butanediol, and GBL
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Figure 15.3 Subcortical structural abnormalities in
inhalant abusers compared to abusers of other drugs
Chronic abusers of either inhalants (mainly toluene-containing
solvents) or other drugs were given brain scans using MRI. A
much great

drug abusers showed structural abnormalities in various sub-
cortical areas. (After Rosenberg et al,, 2002,)




