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Per qué estudiar les noves drogues ?

/Yy

Generalitats sobre el consum de drogues a Espanya

e Important consum per part d’adolescents i joves d’alcohol, tabac i
cannabis.

« Preferéncia per les drogues “de disseny” i el cannabis. Increment de
consum. Policonsum de cap de setmana.

A partir dels 25 anys, increment en consum de cocaina (I'edat d'inici baixa).
Consum d’heroina a la baixa.

e Irrupcié de noves drogues sintetiques des de 2009:
® 2010: 15 noves substancies. Legal highs.
« Catinones sintétiques (Mefedrona, metilona, MDPV)
« Cannabinoides sintétics
« Derivats de cocaina (fluorotropacocaina) i amfetamina, Metilendioxiaminoindano
(MDAI) :
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Conseqtiencies socio-sanitaries del consum de drogues d’'abus

» Dependencia (multifactorial)

» Exclusio social, marginacio

e Conflictes familiars i laborals

e Infraccions i delinquencia

e Risc sanitari divers

e Interaccions amb farmacs

e Trastorns psiquiatrics
P —

Forensic Science International

journal homepage: www. elsevier.com/lacata/farseiing

Rapid communication
A case of extreme agitation and death after the use of mephedrone
in The Netherlands

Klaas J. Lusthof °, Roelof Oosting, Ann Maes, Miranda Verschraagen,
rong

Albert Dijkhuizen, Annette G.A. Spron;

TR The Hague, The Netherdands
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Classificacio de les principals substancies d’abus

e Psicoestimulants e Depressores/sedants
« Derivats amfetaminics: * GHB (“éxtasi” liquid)
MDMA (éxtasi), METH (cristal, ice), = Alcohol
d-amfetamina (speed) » Cannabis
e Catinones: mefedrona, metilona, * Heroina
MDPV
e Cocaina e Al-lucindgenes

e LSD (tripis, acids),
Bromo-Dragonfly
« Ketamina (Special K) » Catinones: MDPV, etc
= Dextrometorfan/dextrorfan = Mescalina, fongs
« Fenciclidina (PCP, pols d’angel)
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El “Boom” de les catinones

Number of new psychoactive substances reported to the
EU Early Warning System, 2005-14

100

Piperazines
a0 Benzodiazepines
Arylamines —

Tryptamines —
Opioids

s M _Phenethylamines n
Others
I Synthetic cannabinoids

Synthetic cathinones
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Conferéncia de Recerca, 13/10/2015 D. Pubill

El “Boom” de les catinones

Synthetic cathinones
Sold as 'legal’ replacements for stimulants

10 657 seizures amounﬁng e :n-::::;c:y substance, 2013
to more than 1.1 tonnes in 2013 £

Number of synthetic cathinone seizures and quantity seized,

2005-13
Number of seizures Quantity seized, powder only (kg) -
12000 1200 %

60-fold increase

800
. in seizures 2008-13 -
siphalPVP
co 400 0%
20 200

2005 2008 2007 2008 2009 2010 2011 2012 2013
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Les catinones i altres amfetamines:

“cosines germanes”
O
NH NH N
2 * CHy
H3C CHI!
cathinone D-amphetamine methamphetamine
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mephedrone MDPV methylone
H
ST
MDMA
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Produccio i comercialitzacio de les catinones

From synthesis to consumer

ackaged into lagal highs, research
supplemints

Herbal Hace Green Beans.
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Preséencia de NSPs en incidents diversos
S/6-APB | 1
MPA W 2
Synthetic cann I 2
Methoxetamine s 11
Desoxypipradrol | 2
DIPM W 2
AMT | a
5-Me0-DALT || 1
Pentylone § 1
Naphyrone & 4
Methylone s 7
Pentedrone J 1
Mephedrone ——— 106
MOPY — 20
MDPBP § 1
Butylone i 3
AFMC i 10
A-Methylethcathinone  — 75
TFVPP  — 15
0P | — 21
PMMA il 6
PMA - 9
4Methylamphetamine i 10
MDAl b 3
AL § 1
A1

Fig. 1. The frequency of new psychoactive substances in cases between 2010 and 2012 (203 cases).
S. Elliott, J. Evans/ Forensic Science International 243 (2014) 55-60
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ARE YOU
A HUMAN
GUINEA PIG?

No-one knows the effects of ‘legal highs’,
or the damage they cause. Until it’s too late.

If you'd like free, confidential advice about drug
usage, we can help.

Under-18s

Compass

08000 B8 72 48 (Warwickshira)
www.compass-uk.org
Over-18s

The Recovery Parmnership
6411 &

srth Wanwickshire)

& South Warwickshira)
926 885000 (Leamington & Warwick)

www.cw-recovery.org.uk

0

Under-18s Over-18s o
- E
3 3 CHAN
LIVES
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Estudlis previs amb catinones
[UIP]
Comparative
neuropharmacology of
three psychostimulant
cathinone derivatives: o
butylone, mephedrone
and methylone
ORIGINAL INVESTIGATION DRIGINAL INVESTIGATION
and oral Repeated doses of methylone, a new drug of 2 nduce

changes in serotonin and dopamine systems in the mouse

Bait] Ligpes Armaw o b Marthoesd kemenie © Somie Vad

vl Pl - bz € ammarams « Fivma Fasubesbe

P ACTESS Fraay sadeble s PLOS |
Psycriopham

Dose and Time-Dependent Selective Neurotoxicity
Induced by Mephedrone in Mice

L Sonls Abad.

o

. Elena Escubedo®, Jorge C

Toicology and Applied Pharmacology
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Serotonergic impairment and memory deficits
in adolescent rats after binge exposure of
methylone

Raid Lépez-Armnau, Jesé Martinez-Clemente, David Pubill, Elena
Escubeds and Jorge Camara

Neuroscience Letters

i is involved in the psychostimulant and hypothermic effect
of 4-methylamphetamine in rats

Mar Lipez-Armau, David Pubsdl. Elena Escu Jouge Camarasa
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Preséncia de l'alcohol en el policonsum

5 EMliort, [ Evans / Forensic Science International 243 (2014) 55-60
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Fig. Z The frequency of other drugs found in cases with new psychoactive substances between 2010 and 2012,
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Per quée l'alcohol ?

« Droga legal, publicitada

* Assequible i dispensada en llocs d’oci

* “Cultura del vi”

* Falsa percepci6 de innocuitat

* Associat a ambient festiu

« Inici precog en el seu consum (“botell6n”)
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Els circuits de recompensa. punt comu

= e Amphetamines, cocaine, opioids,
- cannabineids, phengydidine

"
\

Prefrontal “

cortex |

J
{

Nucleus accurrq?t:ens
w‘

Raphe nucleus s J

5.HT ceruleus

Cpioid

. Opioids, ethanal,
Ventral tegmental area barbiturates, benzodiazepines

Figure 4. Neural Reward Circuits Important in the Reinforcing Effects of Drugs of Abuse.
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°—< Dopamine
©={ Opioid peptide
] Micotinic receptor

Figure 1 | Key neural circuits of addiction. Dotted lines indicate limbic afferents to the nucleus accumbens (NAC). Blue lines
represent efferents from the NAC thought to be invalved in drug reward. Red lines indicate projections of the mesolimbic dopamine
systemn thought to be a critical substrate for drug reward. Dopamine neurons originate in the ventral tegmental area (VTA) and
project to the NAc and other limbic structures, including the olfactory tubercle (OT), ventral domains of the caudate-putamen (C-P),
the amygdala (AMG) and the prefrontal cortex (PFC). Green indicates opioid-peptide-containing neurons, which are involved in
opiate, ethanaol and possibly nicotine reward. These opicid peptide systems include the local enkephalin circuits (short segments)
and the hypothalamic midbrain B-endorphin circuit (long segment). Blue shading indicates the approximate distribution of GABA,
{y-arinobutyric acid) receptor complexes that might contribute to ethanol reward. Yellow solid structures indicate nicotinic
acetylcholine receptors hypothesized to be located on dopamine- and opioid-peptide-containing neurons. (ARC, arcuate nucleus;
Cer, cerebellum; DMT, dorsomedial thalamus; IC, inferior colliculus; LC, locus coeruleus; LH, lateral hypothalamus; PAG,
periagueductal grey; SC, superior colliculus; SNr, substantia nigra pars reticulata; VP, ventral pallidum.) (Adapted from REE. 1)




Mecanisme d’accio de la mefedrona

Terminal
dopamineérgic

Mefedrona (Meph),
amfetamina

Inhibicio de la recaptacio de DA i efecte
psicoestimulant

\ tirosina\

tirosina

COCAINA

MDPV
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Quins efectes de les drogues podem estudiar en
rata/ratoli?

Ratolins adolescents (4-5 setmanes)

Ef. psicoestimulant Canvis neuroquimics i
d’expressio genica

P e Catinona
o
L

@

Recompensa/condicionament
(capacitat addictiva)

Efectes nocius?
[toxicitat organica
(neurotoxicitat),
alteracions memoria...]
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Activitat locomotora, efecte psicoestimulant

Actimetre

Conferéncia de Recerca, 13/10/2015 D. Pubill

10



Breaks

30004

25004

20004

15004

10004

5001

Activitat locomotora, efecte psicoestimulant

—e— Saline

--®- EtOH 0.5

-O-EtOH 1

-0- Meph 10

--¥%- Meph 10 + EtOH 0.5
—i— Meph 10 + EtOH 1

Cumulative breaks
(120 min)

\
\

. iﬁ'@

PO e b

S S ) » &

Time (min)

Potenciacio de I'efecte de mefedrona per alcohol
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Activitat locomotora, efecte psicoestimulant
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Preferencia de lloc condicionada i capacitat de
recompensa

14

D. Pubill

Font: Tzschentke, 2014. Encyclopedia of Psychopharmacology

Preferencia de lloc condicionada i capacitat de
recompensa

D. Pubill
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Conditioned Place Preference (CPP) Paradigm

PRE-TESTING PHASE
DAY 1 Pre-exposure
DAY 2 Pre-test (baseline)
(Drug fiee)

CONDITIONING PHASE
DAYS 3,5,7,9
Drug injection

DAYS 4,6, 8,10
Saline injecfion

TESTING PHASE
DAY 11 Test
(Drug firee)

Resultats del CPP amb mefedrona i alcohol

3501
3004
2504
2001
1504
1004

Preference score (s)
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Els “xips” (microarrays) de DNA: expressio diferencial de gens

Fr—— mra

g — D . Fillwe: L.
Y B . 0 s S o i
MR = =S TU T -
S Pariicaiion AT Crupling e T
and washes ol gy

differentially regulated genes

e
s

Saline
@ Ethanol (0.75 g/kg)
@ Mephedrone (25mg/kg)
@ Meph + EtOH

__Z-Axis
X-Axis: Component 1

Y-Axis: Component 2
Z-Axis: Component 3

Principal Component Analysis
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Els receptors domaminérgics D, i el seu paper en l'addiccio

Dopamine D; Receptor Antagonism Inhibits Cocaine-Seeking and
Cocaine-Enh i Brain R rd in Rats

Stanislay A. Vorel,'” Charles R Ashby Jr.* Mousumi Paul® Xinhe Liu* Robert Hayes,” Jim J. Hagan,*
Derek N. Middiemins.* Geofirey Stomp.* and Elot L Gardner® =
edited form nz

[ 2002 October 1 8471 dos 10, 10165 bep 3012 06023

Medication Discovery for Addiction: Translating the Dopamine
D3 Receptor Hypothesis

Amy Hauck Newman®', Brandi L. Blaylock®, Michael A. Nader”, Jack Bergman®, David R.
Sibley”. and Phil Skolnick®

mRNA levels (relative to control)

L

Dopamine D3 Receptor |s Necessary for Ethanol
Consumption: An Approach with Buspirene

Gian Marco Laggho', Gavvanni Camillieri', Chiara B84 Platania’, Alemandro Castorina’,
Giepping Marrarzo’, Sshastisno Al Torrsl', Cheisting M Mona®, Velia D'Agata’, José Mobrega®,
Halger Stark’, Claudio Butels', Bermard Le Foll', Filippa Drags’ and Salvatore Sabimane™'
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Nivells mesurats després del CPP
Amb gqPCR

L'increment d’expressi6 de
receptors D, no és suficient per si
sol per provocar condicionament
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Antagonisme dels efectes mediats pels receptors D,

w
2 SB: SB-277011A, antagonista
b competitiu del rec. D4
g
[
3]
©
& 50
-100
Meph - - + + - - + +
EtOH - + - + - + - +
SB - - - - + + + +
2
3
wE 15
:
<2 1 %
&2
EW
3 S
Meph - - + + - - + +
EtOH - + - + -+ -+
SB - - - - + + + +
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Implicacio del BDNF i modulacio farmacologica
LA RHAC TR CGT AND MILRCITOMCCLOGT NuLmoRiroaT
= = . 25(
A single cocaine exposure increases BDNF and i"*i
D; receptor expression: implications for g 2
T 3 ~ *
drug-conditioning < 55 —_1
['4
Bernard Le Foll ™ jorge Diaz' and Pierre Soholofl E 10 =
4
[a)
Publiched in final edited form as @ S
Nar Newresei, 2007 August : 10(8): 935-930. doi: 10,103 8/nn0307-935, o
0 2 4
A role for BDNF in cocaine reward and relapse Time after Meph injection (h)
#

Geoffrey Schoenbaum. Thomas A Stalnaker, and Yavin Shaham

letters to nature

|

BDNF controls dopamine D,
receptor expression and triggers
behavioural sensitization

Diivier Guillin®, Jorge Diaz’, Patrick Carroll!, Mathalie Griffon®,
Jean-Charles Schwartz® | & Pierre Sokolal®

Preference score (s)

-100 Vehicle ANA-12 Meph Meph+ANA-12

ANA-12: antagonista del receptor del BDNF
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Estudi d'alteracions neuroquimiques i conductals

Sérum | | Mefedrona (Meph) Etanol (EtOH) Meph + EtOH
(25 mg/kg, s.c.) (2,15, 1.5, 1 g/kg)
AN /
4 injeccions cada 2h en un dia
e . /
-
\.h“

—

Ratolins CD-1 adolescents

24 h 7 dies 28 dies
Estrés oxidatiu  « Integritat dels terminals Efectes sobre la neurogénesi
Dopaminérgics i serotoninérgics
* Memoria
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Neurotoxicitat i degeneracio de terminals monoaminérgics

Ecstasy CausesWegeneration of
Serotonin Nefige Terminals
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Marcadors d’integritat dels terminals sinaptics i
neurotoxicitat

SERT, Hippocampus

DAT, Frontal cortex

125
125

MDA levels
(umol/mg tissue)

- o 100
e 100+ % g
% g - M X = 75
z?2 53
Zc ok aZ s0
28 50 Ts
&8 = 25
25
0
0 @ NS o R
@q}\o @‘O “@Q < X(O\O
&
v It
5 £ s
° °
a a 25
S N oS
& o K 9
& <& X &
&§
7 dies post-tractamet
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Mesura de l'estrés oxidatiu
Frontal cortex Hippocampus
15

MDA levels
(umol/mg tissue)

3
6&\'\\

s

R
9
&

\Yq‘é\

L’alcohol potencia I'estres oxidatiu (ROS) induit per la mefedrona
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Expressio d’enzims antioxidants

Técnica: Western blotting

SOD Catalasa GPx1
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Protein levels (%)
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=
5]
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o
Protein levels (%)
N
8

@
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L'administraci6 mefedrona sola o associada a alcohol indueixen una
resposta antioxidant per combatre les ROS.
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Efectes sobre la neurogéenesi

20 #
Q0
*
80
60
401
C D 20
0
R N R
. 5 g ‘O\O @zQ xQ/\O
N
&
Meph Meph + EtOH

Marcatge de cel-lules que es divideixen amb BrdU
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El laberint aquatic de Morris

Water Maze Test
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Efectes sobre la memoria
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Microdialisi “in vivo”: canvis neuroquimics

inlet

microdialysis membrane (dialysate) | | (periusate)
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Increment de dopamina per MDPV: relacio
amb activitat locomotora

wBee Saline (Loc. Act.)

--*— MDPV 0.3mg'kg (Loc. Act)
—s&—Saline (DA levels)

—+— MOPY 0.3mg/kg (DA levels)

Breaks/animal
]

s|aAa| [eseq aujwedop Jo 9,

T T T T T T T T
-40  -20 1] 20 40 60 B0 100 120 140 160
Time (min)

Nivells de DA mesurats per microdialisi
Superposicié amb activitat locomotora
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Sensibilitzacio a MDPV

@
£
5 £
g g
B3 B
w
8 a
=
=
2
=]
day 1 dﬂ\j 2 day 3 day 4 day 5 Saline MDPV Saline MDPV
Saline pretreated MDPY pretreated
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Conclusions

*La recerca sobre les noves substancies psicoestimulants ens proporciona
coneixements sobre els seus efectes i riscos. Aquests resultats permeten informar, de
manera contrastada, a la poblacié.

*La combinaci6 de diferents técniques i pautes de tractament ens permet obtenir
diferents tipus d’informacié sobre una determinada droga.

« El policonsum de mefedrona amb alcohol en ratolins adolescents incrementa diversos
efectes de la primera. Si aixd també ocorre en humans, representaria un risc incrementat
de desenvolupar-ne addicci6.

» La mefedrona, administrada amb frequiéncia i a dosis elevades, pot produir alteracions
neuronals localitzades i relacionades amb neurotoxicitat, les quals s'agreugen si es
combina amb alcohol. La pérdua de memoria espaial seria un dels efectes.

* Els estudis duts a terme amb MDPV indiquen que aquesta es comporta de forma
similar i més potent que la cocaina.
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