Nuove sostanze psicoattive: la nuova
frontiera delle dipendenze
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Definizione

* Le nuove sostanze psicoattive, anche definite
legal highs, smart drugs, designer drugs,
chemical research, sono un gruppo eterogeneo
di sostanze psicoattive, di nuova sintesi o di
nuova immissione sul mercato delle droghe
d’abuso, capace di mimare gli effetti delle
droghe tradizionali, ma che differentemente da
gueste, sfugge al controllo dalla legislazione
internazionale.

« EMCDDA, 2013

Epidemiologia

Tra il 2005-2017 sono state segnalate 803 NPS
per la prima volta attraverso I'Early Warning
System

Tra il 2008-2017 sono state segnalate 803 NPS
in 102 Paesi facenti parte dellUNODC

Il 19% dei Paesi ha identificato piu di 100 NPS
sul proprio territorio

Lo studio Flash Eurobarometer (14-24 aa) del
2014 ha evidenziato che la prevalenza media
lifetime di uso di NPS & dell'8% (0% in Polonia /
9.7% in Irlanda) conto il 3% del 2011

* UNODC, 2018; EMCDDA, 2018
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GLOUAL EMERGENCE OF NEW PSYCHOACTIVE SUBSTANCES
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New psychoactive substances notified to the EU Early Warning System for the first time 2005-17: number per year (left)
and total number per category (right)
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Figure 1: Number of deaths involving selected substances
occurring between 2004 and 2013

England and Wales
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Figure 4: Age-specific mortality rate for deaths involving
legal highs occurring in 2004 to 2013 combined
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Perché sono pericolose

Il vero pericolo legato alle NSP &
costituito dalla combinazione:
sostanza sconosciuta, mercato
alternativo, marketing innovativo.

Complessivamente, ci troviamo ad
affrontare un cambiamento storico
nel consumo di sostanze ricreative
con enormi interro?ativi sugli
effetti in acuto e a lungo termine,
interrogativi sulla prevenzione e
sul controllo, interrogativi sugli
approcci terapeutici, e sulle
complicanze psicopatologiche.

Percheé sono cosi popolari?

« Sono legali.

« Mimano gli effetti delle droghe tradizionali
ed illecite (Xtacy per I’ ecstasy).

« Danno un senso di sicurezza perché sono
spesso vendute come derivati vegetali,
spezie, fertilizzanti per piante, sali da
bagno.

EMCDDA, 2013; Kapka-skrzypczak et al, 2011
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Come si diffondono?

« Smart or Head shops sul territorio
* Internet shops
« Research chemical stores

« Vardakou et al., 2011;Davies et al., 2010;

* Internet ShOpS (sono passati da 170
del gennaio 2010 a 693 del gennaio 2012. Le
sostanze piu vendute: kratom, salvia divinorum,
hallucinogenic mushrooms, methoxetamine, 3,4-
methylenedioxypyrovalerone (MPDV) 5,6-
methylenedioxy-2-aminoindane (MDAI), and 5-

iodo-2-aminoindan)

« EMCDDA 2015
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Kit germinazione 12 Jiffy
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Bilancia elettronica

Descrizione:

La Bilancia elettronica piu
Resistente e Stabile a
scapito delle dimensioni:

- pesa fino a 500g con una
precisione di 0,1g.

Informazione:

E' la Bilancia elettronica piu
resistente!

Disponibile nei colori nero e
argento.

Display retroilluminato,
piatto di pesata in acciaio
Inossidabile, chiusura di
protezione e protezione da
sovraccarico.

VapBong vaporizzatore portatile Descrizione:

VAPBONG e il non-plus-ultratra i vaporizzatori portatili!

| vaporizzatori consentono di estrarre il 97/98% del principio
attivo della sostanza desiderata!

Se confrontato ad un metodo per combustione, tramite il quale
si estrae circa il 30% di principio attivo il resto brucia, si
intuisce la validita del Vaporizzatore!!!

ITfunzionamento e semplice ed efficace. Il suo utilizzo
Permene di estrarre i principi attivi delle piante tramite un

lusso di aria calda, ma senza arrivare alla combustione. Il
ve;pore che viene inalato contiene tutto cio che una pianta pud
offrire, evitando pero i residui tossici dovuti alla combustione.
VapBong e realizzato interamente a mano utilizzando vetro
borosilicato di alto livello (3.3), che permette una facile pulitura
ed un alto livellodi igiene. La qualita ottenuta dall'utilizzo del
VapBong e paragonabile solo a quella di vaporizzatori fissi dal
costo estremamente piu elevato. Il finto pennarello permette di
trasportarlo in tutta sicurezza.

Contenuto:

ITKit comprende:

n°1 vaporizzatore portatile VAPBONG

n°1 tubo in vetro borosilicato esterno

n°1 finto evidenziatore da usarsi come custodia / nascondiglio

23/02/2019
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Butane Hash Oil Burns Associated with
Marijuana Liberalization in Colorado
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Cosa si vende?
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purity-adjusted, inflation-adjusted, average retail
price for one gram of cocaine (2007 dollars)
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« Cocaina/atropina

 Aumento del rischio di danni cardiaci.

« Il diazepam potrebbe avere attivita
protettiva

o Braida D. et al. J Pharmacol Sci. 2008

» Cocaina/levamisolo (tetramisolo)

* Il 4 metil aminorex ha azione simil
anfetaminica
< Chang A. Clin Pharmacol Ther. 2010
* |l levamisolo determina neutropenia e
vasculiti necrotizzanti, danno renale

. Walsh N.M. et al:J Cutan Phatol. 2010
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Levamisole is an antibelminthic drug banned by th

the original work is properly cited.

e US Food and Drug Administration (FDA) in 2000 because of its dangerous

G D R A ULt e S W L RS reported 1o causc cutancous vasculitis in

presented with purpuric rash and skin necrosis. found to have positive c-ANCA and anti-proteinase 3 antibodies. Her skin biopsy
el e

showed fibroconnective tissue with signs of necrosis. acute and chronic i he was

with is and treated with

of cocaine use and local wound care.

1. Introduction

isole is a wveterinary antihelminthic drug that was
1y for the of several
ing certain i and rhe toid arthritis [1,

2]

In 2000, the US Food and Drug Administration (FIA)
banned the use of levamisole in the United States (US)
because of dangerous side effects such as agranulocytosis and
skin necrosis [3, 4]

‘Ower the past few years, levamisole has been identified
as an adulterant in cocaine, used to add weight and volume

g Since 2010, numerous reports have emerged

of a 25-year-old female patient,
cocaine user, presenting with painful dark discolorat
lonwver extremities

2. Case Presentation

A 23-year-old African-American female patient presented to
the hospital for painful skin lesions over her lower extremities
nd neck.

Her past al history includes cocaine and heroin
abuse and hepatitis © virus infection for which she never
received any treatment. She smokes one pack of cigarettes and
consumes 2-3 alcohelic drinks per day. Patient snorts cocaine
on a daily basis, and her last use of cocaine occurred one day

prior to her presentation.
“The onset of the skin lesions was acute, started seven
days prior to presentation. when she started complaining of
1 shins and retoauriculas

Lustniig sensution over the auate
On presentation, patient had a temperature of 99.7 E
blood pressure of 118/67 mmHg. heart rate of 90/min. and

neck, retroauricular areas, with palpable collection beneath
the skin at the posterior aspect of the neck. Examination

also the p of . bilateral,
and posterior lower extremities skin lesions, of varying sizes,
purplish in color with eryth border.

tender, with necrotic center (Figures 1, 2, and 3). Oral mucous
membranes were normal, and the rest of the physical exam
was unremarkable.

23/02/2019
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Aminorex, a metabolite of the cocaine adulterant levamisole, exerts @c,esmﬁ,k
amphetamine like actions at monoamine transporters

Tina Hofmaier %, Anton Luf”, Amir Seddik “, Thomas Stockner *, Marion Holy*, Michael Freissmuth *,
Gerhard F. Ecker©, Rainer Schmid ", Harald H. Sitte **, Oliver Kudlacek

o matiture of Pharmacology. Center for Fitysiology and Pharmacology. Medical University e waelringersiasse 134, 1090 Vienna, Austria

Dipariment of Laboratory Medicime, Nbedical Sntverstty of Vicnt, Wachringer Cusrtel 16-20,
University of Vienna, Department of Medicinal Chemistry, Althanstrasse 14, 1090 Vienna, A

ARTICLE INFO ABSTRACT

history: such as and cocaine are illicitly used drugs that act on neurotransmitier
Avastabic online 1 Decernber 2013 tramsporters for or
severe However, an i health threat arises from adulterant substances whi
eywords: added to the illicit compotnd wi on. One
Levamisole drugs sold as cocaine is the anthelmintic drug levamisole. We tested the effects of levamisole on ne
Aminoresx = in HEK293 cells. Le
Neuratransmicrer transporver potent than cocaine In blocking norepinephrine and dopa

Aelterant In addition. did not trizger any appreciable substrate effl
IevarIore ane Cotaine Are redueniy co mamimstere
N, a at i

already mild effects on norepinephrine transport

it did not enhance the inhibitory action of cocaine. L is ta . a formerly
marketed anorectic drug. which is as an i e the

i and fes of and found it to exert strong effects on all
three neurotransmitter transporters in a manner similar to ine. We that
while the itself has only effects on its

met e aminorex may exert distinet pychostmulant effects by ISself. Clven that the half-dme of lev-
misole and aminorex exceeds that of to conclude that after the cocaine effect

Facies ot the Tevammisole/aminores effect ks in-
3 The Anthors. Published by Flse

£ Lrel Open aceees

Introduction and to a number of other intracellular effects which actively in-
crease the of left

in (SERT). i (Sitte and Freissmuth. 2010). In contrast, cocaine raises the synap-

(MET) and dopamine (DAT) be]nng to the family of Na*/Cl -depen- tic of by i the activity of these
dent neurotransmitter transporters and remove their substrates to transporters. Both classes of compounds are sold on the street mar-

ket for russ at the risk of the users because both the quality
2nd identity of the purchased drugs are without any control. This
and Baumann, 2003). situation is alleviated by th
f all of these transporters Prevention project -checkit! Cmeck your drugs’, w
free and anonymous analyses of drugs. Thereby drug consumers
gain information about the contents of their drug as well as possi-
ble risks of those compounds. Importantly and often to the great
surprise of the user, the purchased drug does Not contain the com-
Abbreviarions: SERT. sexotonin : NET. : pound under the name it was sold. Recentiy: a survey of unknown
DaT. hT D, B, street drugs from the ‘checkit!” project revealed that a combinatio
HERES Ber AELCT R periormiante iauid chrimaimanhy: 16! Tluia pet ine a sine (mePe) was sold
Chromatography - mats SRectrametny.
+ Corresponding authar. Tel.: +43 1 40160 31323,
E-rmaif address: harald st medun i U CHLBL Steee)

Ampheramines lead to a reverse ac

under the name
‘ecstasy’; (Rosenauer et al. 2013)). Hence, the combinations of

7-0185 © 2013 The Authors. Published by Elsevier Lid. Open aceess imisr CC BY licenss
b 0rE 10,101 G/i.neuine 2013.1 1
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Cocalna nera

* Cocaina contenente tiocianato di ferro e di
potassio, rame e grafite usati per superare
I controlli dei cani e | narcotests tradizionali

Laussmann et al 2014

« Cocaina + sildenafil e analoghi

» Usata per potenziare la prestazioni
sessuali, aumenta notevolmente il rischio
di IMA

Dronet 2011
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« Speedball: cocaina associata ad eroina.

 Rischio di depressione respiratoria dopo la
fine dell’effetto stimolante della cocaina

« Dronet 2011

» Cocaina/alcol=cocaetilene

* Aumentato rischio di danno cardiaco,
epatico, immunitario. Aumento di 18/25
rischio di morte.

. Andrews et al. J Addict Dis. 1997
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» Segnalate intossicazioni da
sintacaina, analogo sintetico della
cocaina.

e Lonatietal 2014

* Presenti in commercio altri derivati sintetici
qguali dimetocaina e 3-fluorobenzoiloxy-
tropano

- EMCDDA 2013
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LETTER TO THE EDITOR

MT—45: A NEW, DANGEROUS LEGAL HIGH

To the Edivor:

Epidemioclogical data confirm that the uss of new
psvchoactive substances iz on the rise around the
world.* Mumerous reports have described medical
emergencics associated with the consumption of
unconvenatonal drugs of misuse bought in *head” or
“smart” shops or oaline.® New psychoactive sub-
ssmanees, also referred as “legal highs,” “smart drugs,”
or “research chemicals.” are a large group of both
plant derivacives and synthetic compounds, also in
combination, purposcfully desiganed as legal altsrna—
tives vo illicit substances of abuse. The most popular
and widely-spread new psychoactive subseances are
synthetic cannabinoids and synthetic cathinones,
however, various differcar compounds such as
amaphesamine-like malecules, arvleyclohexylaraines,
synthetic hallucinogens, prescription drugs and hor
moncs have been found in recrearional produces
markeeed as legal highs_?

In 2013, a study of Kikura-Hana and colleagues
performed on rccrcational products markcted in
Japan afrer the introduction of genecric scheduling of
synthetic cannabinoids, revealed the presence of
ncw sypcs of psychoactive substances as MT—45 and
AFL-7O21, ncver found before.® In 2014, the Swredish
Mational Focal Foint has signaled the presence of
MT-45 in biological samplcs of 11 mcn doccascd
after conzumption of recreational substances.
Furthermore, stll in Sweden, MT-45 was analytically
confirmed in biclogical samples of rwo cases of
scure incoxication and in a perzon suspected of a
erime. In particular, MT—45 fernoral blood concentra—
tion in the 11 deccased ranged between 0.3 and
1.9 pe ke, and the substance was associated with
other drugs of abuse. The Swedish MNational Board
of Foreasic Medicine concluded that in one case,
MT-45 was the cause of death (femoral blood con-
centration of 1.9 uglgh  MT 45, ITFAC name 1-
eyeclohexyl41,2-diphenylethyllpiperazine, is =
piperazine derivative with a molecular weight of
348 52428 g/mol. Currently, it iz available as a
research chemical anly

Analgeszic activiry evaluated in mice by the tail-
pinch mecthod via subcutancous and inravenoicular
dose of MT—45 isomers showed thae S(+) enantdomer
and racemare were more potent than morphine,

DOI=10.505 5/ pora_Z014 03000

while R} omer  displayed weak ace
Maloxone sterecspecific binding assay showed thar
S5(=+) enantiomer was more active than racemane,
while in morphine stercospecific binding assay the
results were opposed. Hill's cocfficicnt was 1.21,
0.56, 0.78 and 122 for R{-} isomer, 5(+) isomer, race-
mate and morphine, respectively. These results sug-—
gested that R(-) cnantiomer and morphine intcracte

with opiate receprors in a similar mode, while 50+
.

dry.

A study performed on both mice and ratz showed
thar the activicy of S(+} isomer was slighty rmore
poteat than that of racemate. Differently , it was
highly more potcat than thar of R(-) izomecr. In rab-
bics, racemace and S(+) isomer produced a negligi-
ble hyperglycemic and miotic effect * Additionally
preclinical studic: also highlighted the povenrial
abuse liabiliy of S(+) isoraer® In this regard, struc-
sure-activity studies suggested that the nitrogen at 4
position played a key role in derermining the raor-
phinelike effect of MT-457

In conclusion, MT—4$5 is a little-known substance
and no study has cvaluatcd s phammacological and
toxicological properries in humans Preclinical soud-
ies have demonstrased that this piperazine derivative
cxorts an analgcsic activity rmorc potcat than thas of
morphine. Unlike morphine, it produce:s a low
miotic effect and this pamicular could cause misdiag-
nosiz compromising the pharmacological treammcns
thar iz bazed on opioid antagonizts such a: aalox-
one. Ia addition, recent evidence suggese that recre—
ational products cumrently available contain a combi-
nation of MT-45 and A-834735, 5-fluoro-PB-22
4-methylbuphdrine and < methoxy-alpha FVE
increasiag the risk of severe side cffects.¥ MT-45
could become a acw public health concera. thus,
the vigilance is highly recommended in order to
monitor and prevent the spread among drug users.

Maurizio Coppola, MD, Treparument of Addiction,
ASL CNZ, Alba, Italy.

Raffaclla Mondola, MD, Deparorment of hMeatal
Health, ASL CN1, Saluzzo, Italy
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LETTER TO THE EDITOR

W1 5: A NEW, POTENTIAL OPIOID OF ABUSE

To the Editor:

In recent years, epidemiclogical and clinical infor-
mation have highligheed a significant increase in the
uze of ncw psychoactive sub: ez around the world *
These compounds, sold in smarn shops, research chem-
ical sores and enliac, inchide boeh syathenc molocules

and plaot Svatives the
effects of uaditional and illicic drugs of abuse*
Ian 2013, in addition o many aew syachetic

cannabinoids, cacthinconcs, pheacthvlamines aad
arylalkylamines, five syathetic opioids have been
officially notificd for the first time to the Europcan
Moaitoring Ceatre For Drugs And Drug Addiction
(EMCDDA) via the Early Warning System (EWS)_®
Among them, W-15, IUPAC name S-chloro-N-[1-£2-
pheaylethyllpiperidin-2 ylidencl-beazeacsulfon-
arnide, appears to be the less kaown and the most
potcatially dangerous. W-15 iz an analgesic opicid
chemically unrelated to other opicid medicines.

It was syathesized in 1951 by Knaus, Warren and
Ondrus and patcnted in the 195847 Knaus and col-
leagues syathesized aumerous piperidylidens 2 sul-
fonlcyaniamide derivatives with analgesic agonist
or analgesic agonist-antagonist activity . Starting to
the gencral chemical swructure (Figure 1), they pre-
pared various compounds wherein R1, R2, B3 anad
R4 groups were replaced with various differcat
chemical substitacats.

In particular, W-15 was obtained addiag the
CEHS{CH2)2 and SOZ-C6H44Cl group in R1 and
R2 position, respectively (). Analgesic activity was
investigated using the phenyvlguinone writhing azzay
in male Swiss albino mice. This test showed that W
15 exerted an analgesic effect 5.4 nmes maore potear
than that of morphine_* Specifically, five male Swiss
albine mice weighing 18-22 g were used o et the
analgesic actvity of W-15 and its analogues. The test
compound, xujpcnd:d in = soluticn of physiclogical
saline and Tween 0™ was admi d

DO1:20.505 5 fom. 20140200

Figure . Mz substituent: SO 2 GO CL

] OSSmg}‘kg of morphine, 500 mg./kg of aspiria and
56.0 mg kg of dextropropoxyphene

To date. W-15 iz zold in online rescarch chemical
stores and it is labelled as a "potent analgesic opicid
not for human consumption.’ However, sclf cxperi-
eaces repored within the drug forums suggesta cer—
fain popularity among drug users.®* Furthcrmore
other poten: analgesic opicids belongiog vo the "W
family such as W-18 are available in online research
chemical storc: increasing the risk of a global spread
among opicid derivatives users.”

In conclusion, W-15 is a littde-knowa substance
and no stady has cvaluated its pharmacological and

subcutancously, and F0 minutes later all mice
reccived intraperitoncally a 0.02 perocent pheayl-p-
benzoguinonc solution in a volume of 0.1 m1 /10 &
of body weight. This test showed thar 0.007 mg kg
of W-15 causcd a reduction in the total number of
wwrithes exhibited by mice greater than 50 percear
Az a comparizon, the same result was produced by

ical properties in humaas. Freclinical
investigations performed using the phenylquinoae
~writhing te:t have demonstrated that thiz opicid
cxers an analgesic activisy more potcas than thar of
raorphine._ It iz available in online research chemical
storcs and conscquen accessible to a
large public. Moreover, W-153 is considered a legal
substance in many couatrics and this fact could

Jomenal of Opinid Managemmeas 10:3
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Codeine a-Chlorocodide Desocodeine Desomorphine

» Derivato della morfina con potere analgesico
8/10 volte quello della morfina

 Sintetizzata negli anni trenta, € ritornato alla
ribalta dal 2003 perché usata come sostituto
dell’eroina soprattutto nei paesi dell’est.

« Dal 2010 la produzione clandestina a partire
dalla codeina (krokodil) é fortemente aumentata
con la messa in commercio di prodotti
contenenti numerose impurita responsabili di
gravi vasculiti.

Gabhr et al 2012
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Cos’é la U-47700, la nuova droga che ha fatto la prima
vittima in Italia
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Una molecola killer ha ucciso 27 eroinomani
Dall'Afghanistan a Torino: la strage I'estate scorsa
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Eroina gialla: letale il mix di
metorfano, paracetamolo e caffeina
» Eroina “gialla” al centro delle indagini per

la morte per overdose di quasi 20 giovani
fra Udine e Mestre
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« Puo dare tolleranza e dipendenza
» Registrati vari decessi per overdose
» Puo determinare ipotiroidismo

* Singh et al 2014; Neerman et al 2013; Sheleg et al 2011; Nelsen et al 2010;

..ma con cosa abbiamo a che
fare?

46
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Deltorfina A
(oppioide)
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Abstract

Kambé is an emerging ritual, which involves the ap.

tion of the toxin produced b
Phyllomedusa bicolor to a freshly burnt area to heal chronic diseases of the mind and body. Due
to the widespread use of kambd, more cases of symptomatic health conditions are beins
discovered. In this case study, we repart 2 patient with psychosis potentially due to the kamba
ritual.

Categories: Psychiatry, Public Health
Keywords: phyllomedusa bicolor, kambe, toxin-induced psychosis, giant leaf frog toxin, shaman ritual,
neurachemical effects of toxin

Introduction

Kambé is an emerging

wal, which invelves the application of a taxin produced by a
trog, Phyllomedusa bicolor, to a treshly burnt skin area. This is being used to heal the chronic

diseases of the mind and body. Due to the widespread use of kambé, more cases of symptomatic
health conditions are heing ohserved. Tn this

s report, we report o patient whao presented
wwith new- onset psychotic symptoms, potentially due to the kambé ritual.

Case Presentation

The patient is a 33-vear-old Caucasian female. who was brought to the local emergency room by
the police. The police were repeatedly called by the patient about rapes and shootings in her

©n the day she was brought to the hospital, the patient called the police under a
fake name and complained that her husband was raping anether individual. She was making
nonsensical comments, including being ritualistically haunted by her father and sister. The
patient was found to he unmarried and lived alone but was adamant about being married to a
celebrity. She had neo significant psychiatric history prior to this incident. After acknowledging
that she was a certified shaman and practices healing through the utilization of the kambo
ritual, she claimed that she uses the kambo toxin to alleviate her chronic pain. Her frequency of
performing the ritual changed from once per month to up te nine times per. month. She
presented with characteristics of paranaia, anxiety, hizarre delusions, lab ood, and panic
attacks. On physical examination, scars were noted on the patient’s legs Frorn the burns and
administration of the toxin. She subseguently had an unremarkable extensive medical workup.
As part of her treatment plan, the patient was started on risperidone and she gradually
improved after nine days in the hospital psvchiatry unit.

community

Discussion

Phyllomedusa bicolor is a giant leaf frog that secretes toxins that potentially contain peptides,

How to cite this. article
y /2. Baranwal &, Espiridion E (June 09, 2018) Can Overuse of Kambs Cause Psychosis?. Cureus
10(5) e2770. DOI 10.7759/cureus. 27
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Einige W

Mystery surrounds hallucinatory
chaos at German homeopathy
conference

29 intoxicatins induced by 25i-
nbome
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New cannabis
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Budder o
Miele di cannabis

* Arriva dalla california un estratto di olio di
hashish al 99.7% di THC

« Usato a scopo terapeutico, e entrato a far
parte dell’'uso ricreativo

Cannabinoidi sintatici
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Agonisti sintetici dei recettori cannabinoidi spesso piu potenti del delta-9-
THC sintetizzati oltre 40 anni fa.

Trovati in sostituti della cannabis dal 2008 (JWH-018), popolari dal 2004.

A parte il gruppo definito ‘“‘cannabinoidi classici” (HU-210), costituito da molecole
con struttura dibenzopiranica simile al delta-9-THC, le altre molecole non sono
chimicamente correlate al THC.

Generalmente si tratta di molecole lipofile, con 22-26 atomi di carbonio e molto
volatili

Numerosi episodi di psicosi associata al loro consumo

Segnalati tra gli effetti collaterali: tachicardia, ipertensione, crisi :
epilettiche,agitazione psicomotoria, rabdomiolisi, insufficienza renale, infarto
del miocardio.

Segnalati casi di abuso, tolleranza e astinenza.

Aumento di 30 volte del rischio di accesso DEA rispetto agli utilizzatori di
cannabis naturale

Hurst et al, 2013; Tuv etal,, 2012; Every-Palmer, 2011 EMCODA, 2011;Every-Palmer, 2010; Awarter etal, 2000 Muller H 2010, Zimmermann US 2009;
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Anche oltre 100 volte piu potenti del THC

Gli agonisti dei recettori cannabinoidi possono aumentare i livelli di
dopamina nello striato e nella corteccia prefrontale. Possono
aumentare i livelli di glutammato e ridurre quelli del GABA nella
corteccia prefrontale.

Determinano una ipersensibilizzazione post-sinaptica alla dopamina

Non contengono cannabidiolo, una sostanza ad azione neuroprotettiva
ed antipsicotica presente nella cannabis

 Studi di neuroimaging evidenziano gli effetti opposti di delta-9-THC e
cannabidiolo in numerose aree cerebrali coinvolte nell’apprendimento,
attivita motoria, emozioni, processi visivi ed uditivi.

Every-Palmer S 2011; winton-Brown etal.,, 2011 Zuardi et al., 2009;
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spiceophrenia

| sintomi psicotici indotti dai cannabinoidi sono
mediati dai recettori CB1. I'antagonista CB1
sr141716 blocca I'effetto pro-psicotico (Huestis
2001)

| neuroni GABA prefrontali sono ricchi di CB1 che
se attivati riducono la trasmissione gabaergica
inibendo l'inibizione dopaminergica e
producendo un aumento della trasmissione
dopaminergica

Gardner 2005

« Compared with the use of natural cannabis, the
use of SCRAs may cause more frequent and
more severe unwanted negative effects,
especially in younger, inexperienced users.
Psychosis and psychosis-like conditions seem to
occur relatively often following the use of
SCRAs, presumably due to their high potency
and the absence of CBD in the preparations.
Studies on the relative risk of SCRAs compared
with natural cannabis to induce or evoke
psychosis are urgently needed.

* Van Amsterdam et al 2015
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* |l rischio di psicosi aumenta con l'uso di
cannabis ad alta potenza e con quello di
cannabinoidi sintetici. Il precoce inizio del
consumo incrementa ulteriormente |l

rischio.
* Murrey et al 2016

Affinita per il recettore CB1

THC is a weak, partial agonist of the
cannabinoid subtype 1 receptor (CB1R),
whereas SCs act as potent, full agonists at
the same receptor. Moreover, THC
displays a modest affinity (KI = 35-80
nmol) at the CB1R, whereas SCs typically
display a higher affinity (KI = 27—-29 nmol),
with the highest affinity (KI = .1 nmol)
achieved by the AM-694 compound.

* Fattore, 2016
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Psicosi da cannabinoidi sinteticli

« Maggiore incidenza di sintomi positivi

all’esordio in pz psicotici con abuso di
cannabis

Dopo 6 mesi maggiore incidenza di
sintomi negativi

Riduzione del volume della corteccia
prefrontale, cingolata e del cervelletto
(elevato contenuto CB1)

Ratt et al. 2013

Non solo recettore chl

1) stereoselectively inhibit currents through recombinant homo-
oligomeric 5-hydroxytryptamine 3 serotonin receptors

2) increase 5-hydroxytryptamine 1A receptor density and
messenger RNA expression in the rat hippocampus

3) act as antagonists at the N-methyl-D-aspartate receptor

4) inhibit monoamine oxidase activity,

5) modulate the function of strychnine-sensitive a1 glycine receptors
6) affect the functioning of the cytokine network.

Moreover, the CB2R agonist JWH-133 increases glutamate uptake,
whereas MAM-2201 inhibits glutamate release at Purkinje cell
synapses via activation of presynaptic CB1Rs and induces a
colncentration—dependent suppression of gamma-aminobutyric acid
release.

Fattore, 2016
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affinity at NMDA receptors
CB1 receptor

Stimulate
mesolimbic
DA release

Display higher
efficacy at
CB1 receptor

Display high Synthetic Inhibit
affinity at MAO activity

CB2 receptor CannabinOidS

Increase 5S-HT

Produce receptor activity
active metabolites and density

Share metabolic Activate the
pathways with strychnine-sensitive

medical drugs al glycine receptor

Attivita epigenetica
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Cannabinoid

Cammanmo EPgenenT Aerauon BoTogear Target AESOCTAET EECT OF Consequente  Reerencey
[annabis Increased CpG DNA methylation at Human peripheral blood cells Negative correlation between CB,R {59)
promoter methylation and mRNA levels in
schizophrenic cannabis users
Cannabis MetMel COMT gene genotype and Hurnan adolescent peripheral blood  Less likely cannabis dependence and (63)
promoter CpG DNA cells decreased risk of psychosis
methylation
HC H3K4me3, H3K9me2; Promoter, gene  Adult rat brain (NAc) Decreased Drd2 gene mRNA levels in (32)
body response to in utero THC exposure
'HC H3K9me2, H3K9me3; Promoter, Adult rat brain (NAc shell) Increased Penk gene mRNA levals in (33)
gene body response to adolescent THC exposure
HC CpG DNA methylation at promoters, Adult rat NAc with parental THC Altered methylation enriched in genes {15)
intergenic regions, especially in gene  exposure implicated in synaptic plasticity
bodies
THC H3K4me3, H3K9me3, H3K27me3, Differentiating mouse lymph node cells Genome-wide alterations in histone (34)
H3K36me3; Promoters, intergenic modifications associated with
regions, gene bodies dysregulated genes and noncoding
RNaAs
HC Increased HDAC3 expression Humnan trophoblast cell line BeWo Gene dysregulation during placental {72)
development
[HC DNA methylation at CpG islands; Cerebellum and peripheral T cells Altered DNA methylation, mRMNA and 39)
miRNAs of simian immunodeficiency miRNA expression profiles
vinus-infected macaques
THC miANAs Mouse myeloid-derived suppressor Altered mRNA, miANA, and differentiation  (37)
cells profile
THC miRNAs Intestine of simian immunodeficiency Altered miRNA profile and intestinal (36)
vinus-infected macaques epithelial cell composition
Fxogenous Increased global DNA methylation Spontaneously immortalized human Decreased expression of differentiation- (53)
Anandamide keratinocytes (HaCaT cell line) related genes and altered cell
differentiation
Fxogenous miRNAs Mouse lymph node cells Altered interleukin production and (38)
Anandamide inflammatory response
HU-210, H3K9Ime3; Global levels CB4R- and CB.R-expressing human  Induction of differentiation, inhibition of 31)
JWH-133 glioma stem-like cells (U87MG and gliomagenesis
Cannabinoid U3T3MG lines)
Agonists
HU-210 miRNAs Adolescent rat brain (entorhinal cortex) Altered miRNA profile (80)

Effetti dell’'uso cronico

« Studi di neuroimaging hanno evidenziato
una riduzione della sostanza grigia del
talamo e del cervelletto in abusatori di
cannabinoidi sintetici rispetto ai controlli

L’'uso cronico di cannabinoidi sintetici ha
ridotto del 20% la disponibilita di recettori
D2 e D3 nello striato. La concentrazione di
recettori € ritornata alla norma dopo la

disintossicazione.

« Weinstein et al 2017
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Abstract

Background: Synthetic cannabinocids are compounds that
bind cannabinoid receptors with a high potency and have
been used widely in Europe by young people. However, little
is known about the pharm and morph ef-
fects of this group of substances in the brain. This study is
aimed atinvestigating the morphological differences among
synthetic cannabinoids users and healthy controls. Meth-
ods: Voxel-based morphometry was used to investigate the
differences in brain tissue composition in 20 patients with
synthetic cannabinoids use and 20 healthy controls. All par-
ticipants were male. Results: Compared to healthy controls,
voxel of i analyses that reg grey matter
volume in both left and right thalamus and left cerebellum
was significantly reduced in synthetic canna
(p < 0.05). No correlation has been found between the age
of first cannabis use, duration of use, frequency of use and
grey matter volume. Discussion: These preliminary results
suggest an evidence of some structural differences in the

oids users

tary Hospital, and

brain of synthetic cannabinoids users, and point the need for
further i igation of morpl ical effects of synthetic
cannabinoids in the brain © 2015 S. Karger AG, Basel

Introduction

Cannabinoids have been used widely, for recreational
or medical reasons, for a very long time. The primary
active compound of the hemp plant Cannabis sativa is
delta9-tetrahydrocannabinol (delta9-THC). Psychoac-
tive cannabinoids cause euphoria, enhancement of sen-
sory perception, tachycardia, anti-nociception, difficul-
ties in concentration, and acute impairment of memory
in humans; cognitive disturbances may remain after
withdrawal

G protein-coupled cannabinoid receptors are respon-
sible for the acute effects of, and development of tolerance
to, cannabineids. The hippocampus. cerebellum, and
striatum are the main areas in the brain where cannab;
noid 1 (CB1) receptors and its variant, CBLA, have been
found [1].

In last five years, substances named “Spice’ in Europe,
‘K2’ in the United States, ‘Bonzai’, ‘Jamaika’, ‘Jamaika
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KEYWORDS Abstract
Synthetic There is an increasing use of “Movel Psychoactive Substances” containing synthetic cannabi-
oides naids worldwide Synthetic cannabinoids (SC) are highly addictive and canse severe adverse
effects. The purpose of our study was to assess whether chronic use of SC alters brain volume
and function. Fifteen SC chronic users and 15 healthy control participants undertook an MRI

Go-No-Go task; scan to assess brain volume and function while performing a working memory N-back task and a
Executive function; response-inhibition Go-Mo-Go task. SC users showed impaired performance on the N-back task
* But not on the Go-No-Go task. They also showed reduced total gray matter volume compared
Grey-matters wiith control participants, as well as reduced gray matter volume in several cortical regions
VBM including the middle frontal gyrus, frontal orbital gyrus, inferior frontal gyrus, insula, anterior

cingulate cortex and the precuneus. Moreover, SC users showed diminished brain activations
in the precunens. coneus. lingual gyris, hippocampus and cerehellim while performing the
N-back task. Mo differences were found in brain activation while performing the response-
inhibition task. This is the first study showing overall reduced grey matter volume and specil

task in SC users, may suggest vulnerability of the frontal-parietal network in chronic SC users.
© 2018 Elsevier B.W. and ECNP. All rights reserved.
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Allerta!

* L’intossicazione acuta da cannabinoidi
sintetici si associa ad un rischio di suicidio
enormemente piu alto di quello associato

all’'intossicazione da cannabis naturale
e Fattore, 2016

Allertal

» La cannabis induce il CYP1A2 e
riduce i livelli di clozapina e
olanzapina

Leweke 2007; D’souza 2008, Gaetani s et al 2009 Parolaro D. et al. Exp Neurol 2010
Roser P.et al. World j Biol Psy. 2010

« MAM-2201 inibisce in maniera potente i seguenti

citocromi: CYP1A2, CYP2A6, CYP2B6, CYP2C19, CYP2DS6,
UGT1A1, UGT1A4, UGT1A6, UGT1A9, and UGT2B7.
Kong et al 2017
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Allerta!

» Attenzione all’associazione tra uso di
cannabinoidi sintetici e HPPD.

» Coppola et al 2017
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* L’abuso di derivati anfetaminici & molto diffuso soprattutto tra i giovani e gli
sportivi.

* Nuovi derivati vengono continuamente messi in commercio per eludere la
legge sulle droghe d’abuso

* L'uso di queste droghe pud determinare psicosi paranoidi persistenti in
soggetti vulnerabili e in persone non predisposte.

* Le anfetamine determinano riduzione del volume dellippocampo,
alterazione della struttura dei lobi frontali, temporali, occipitali, ipertrofia
della sostanza bianca ed ipotrofia ed ipoplasia della sostanza grigia. Un uso
precoce determina un minor sviluppo del volume cerebrale per accelerata
perdita di neuroni. Tali evidenze giustificano lo sviluppo di sintomi psicotici,
alterazioni dell'umore, della cognitivita, del comportamento e
dell'impulsivita.

Vollenweider et al 1998;Nakama et al 2011; Schwarta et al 2010; Tomphson et al 2004;
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Tossicita da anfetamine

« Aumento attivita diretta e indiretta dei recettori
NMDA

* Aumento ca intracellulare

* Aumento H202, O2

* Riduzione GSH

* Riduzione SOD

 Alterazione permeabilita cellulare
» Alterazione funzione mitocondriale
* [Inflammazione

* citolisi

Cunha-Oliveira et al 2013
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Met-Anfetamine e psicosi
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Tossicita da metaboliti delle
amfetamine

Derivati del metabolismo delle amfetamine e
metanfetamine quali ortochinone, chinone-tioetere
sembrano responsabili di parte considerevole della
neurotossicita. Questi composti utilizzerebbero |l
trasportatore del glutadione per attraversare la barriera
ematoencefalica e determinerebbero la
neurodegenerazione soprattutto delle cellule
serotoninergiche. Il pretrattamento con fluoxetina riduce
il danno serotoninergico mentre il glutadione ridotto
potrebbe ridurre complessivamente la neurotossicita.

Ferrarelli et al 2009

Catinoni sintetici
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71



23/02/2019

-

N

F"#;.\':-:::':.
, ‘-
FTIrs5,

‘ -

72



23/02/2019

73



23/02/2019

» Derivati feniletilaminici sintetizzati a partire dagli anni 20

» Casidi abuso nell’ex URSS negli anni 70 e USA negli anni 90

* Recentemente apparsi sul mercato delle droghe ricreative e venduti come
Sali da bagno o fertilizzanti per piante

* Hanno un’azione simile a quella di MDMA e cocaina

» Alcune molecole come MDPYV sono molto liposolubili e presentano
un’azione dopaminergica piu potente di quella della cocaina

» Alto rapporto Da/5-HT

» Grande potere di rinforzo positivo e alta capacita di indurre abuso,
tolleranza e dipendenza

+ Segnalati numerosi casi di psicosi, crisi epilettiche, ipertermia, sindrome
serotoninergica e morte cardiaca associati al loro consumo.

*  Baumann MH

» Coppola and Mondola, 2011, Coppola and Mondola, 2012; Mugele et al
2012; Borek et al, 2012

goldlcather
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Psicosi: diagnosi e terapia

Producono episodi psicotici simil schizofrenici in persone sane e possono
esacerbare i sintomi psicotici in pz schizofrenici

La familiarita per psicosi e la personalita pre-morbosa aumentano il rischio
di psicosi

Determinano episodi psicotici con marcata componente produttiva
Grave I'agitazione psicomotoria

L'uso di stimolanti produce alterazioni neuronali permanenti come riduzione
della densita del trasportatore della dopamina, danno assonale, alterazioni
del sistema neurotubulare, alterazione della proteina gsk3 beta.

Grave la compromissione a carico del sistema serotoninergico con alta
frequenza di disturbi dell'umore

Relativamente efficace I'uso degli antipsicotici sui sintomi positivi.
Elevato il rischio di discontrollo e suicidio

Elevata la compromissione cognitiva
. Coppolaand Mondola, 2012; Lieberman 1987; Chen 2003; lyo 2004; Peleg-Raibstein 2009
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In caso di abuso/dipendenza
Il bupropione potrebbe
avere un ruolo terapeutico

* Coppola and Mondola, 2012; Lev-Ran, 2012;Li IH et
al. Neu. Image 2010; Przekop P et al. Am J Psy. 1997,
Shoptaw SJ Cochrane Database Syst. Rev 2009; Lerner AG

et al. 2002/2003; Blessing 2003

Allertal

Gli stimolanti possono determinare ipertermia

ipertermia maligna e disturbi cardiaci.

Olanzapina e clozapina potrebbero essere utili nel
ridurre la temperatura di pazienti agitati con
ipertermia

Li IH et al. Neu. Image 2010

Przekop P et al. Am J Psy. 1997

Shoptaw SJ Cochrane Database Syst. Rev 2009
Lerner AG et al. 2002/2003

Blessing 2003
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Oltre le anfetamine
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POWDER

NOT FOR HUMAN
CONSUMPTION

HARMFUL

79



Pipradrolo, desoxipipradrolo, difenilpirrolidine sono
molecole chimicamente correlate alle feniletilamine e
classificate come research chemicals recentemente
apparse nel mercato delle droghe ricreative.

Agiscono come inibitori della ricaptazione e
rilasciatori di catecolamine.

Sono molecole molto lipofile.

Nell’accumbens il pipradrolo ha mostrato di essere
piu potente della cocaina nell’incrementare 1 livelli di
dopamina.

Coppola et al, 2012

Segnalati vari casi di intossicazione con
presenza di gravi e duraturi sintomi
psicotici (deliri, allucinazioni) associati ad
agitazione psicomotoria, ipertensione,
tachicardia, ipertermia.

Segnalati casi di infarto del miocardio ed
aritmie.

Coppola et al, 2012
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Allerta!

* Trovati in associazione con
fluorotropocaina e glaucina con aumento
del rischio di cardiotossicita.

* Nel trattamento dei sintomi sono da
preferire le BDZ e da evitare, per guanto
possibile i D2 bloccanti molto potenti.

Coppola et al, 2012
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* |Isomero dell’alfa-metiltriptamina
 Limitatissime le informazioni farmaco-tossicologiche

» Potrebbe agire come inibitore della ricaptazione e
releaser delle monoamine. Inoltre, agirebbe come
agonista non selettivo dei recettori serotoninergici e
inibitore delle MAO

* Molti casi di intossicazione e 16 decessi associati al
consumo di questa sostanza

* In due casi, il 5-it & stata I'unica sostanza ritrovata e
potenziale causa della morte.

» L’effetto clinico sembra essere quello di un potente

stimolante con lunga durata di azione
BEWSD, 2012; Seetohul et al, 2012
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* Recentemente, analoghi della ketamina e
del PCP quali methoxetamine e
motoxidine sono apparsi sul mercato delle
droghe ricreative.

* Questi farmaci, antagonisti del recettore
NMDA, si sono resi responsabili di
intossicazioni e decessi in vari paesi
compresa l'ltalia.

* Wikstrom et al, 2012 Corazza et al, 2012
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L’ intossicazione acuta € sovrapponibile a quella
da ketamina.

Possibili importanti sintomi cerebellari

Possibili episodi psicotici con marcata
componente allucinatoria

La lamotrigina pud migliorare i sintomi
psicopatologici indotti dalla ketamina e potrebbe
prevenire i deficit indotti dalla sostanza

Shields et al, 2012; anand et al, 2000; Brody et al, 2003
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Allucinogeni benzodifuranici

Allucinogeni sintetizzati negli anni 90 a scopo di ricerca
sul sistema serotoninergico

Il piu popolare e il bromodragonfly, potente agonista
5HT2A e 5HT2C.

La sua potenza € comparabile a quella del’LSD ma la
durata d’azione € molto piu lunga

L’azione sui recettori alfa-1-adrenergico e 5HT vasali
sono il probabile meccanismo d’azione della
vasocostrizione indotta da queste molecole.

Il bromodragonfly si & reso protagonista di vari decessi,
episodi psicotici e necrosi tessutali in vari paesi.

Coppola et al, 2012

Allertal

L’uso di questi allucinogeni espone al
rischio di grave vasospasmo e necrosi.

Necessaria la somministrazione di
vasodilatatori quali ACE inibitori, nitrati,
calcio-antagonisti o nitroprussiato.

Coppola et al, 2012
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« Segnalati casi di intossicazione acuta con
psicosi e crisi epilettiche dovute alle beta
carboline presenti nel Peganum Harmala

* Frison G et all. Forensic Sci Int 2008

{ Qstarine A
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* Psicosi acute e croniche con
considerevole aggressivita associata
all’'uso di steroidi.

Talih et al 2007
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« Episodi psicotici e maniacali in pazienti
con o senza vulnerabilita associalti all’'uso
di energy drinks ad elevato contenuto di
caffeina

Q Wang et al 2015

W. f‘.‘b“ 3‘351 ll .,

FALCON.

PRARMACERTIGALS

Tropicamide
Ophthalmic
Solution USP
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Nuove tendenze
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* Vaping
* Inhaling household products (computer
cleaning products, rubber cement etc)

» Smoking alcohol
NIDA 2016, Allen et al 2016
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IOLOGICA
INFIORESCENZE DI CANAPA
(BIOMASSA) DA SEME
CERTIFICATO

Cannabis light

Influorescenze di cannabis sativa
Decine di varianti

Delta-9-THC <0.2%

Oltre 300 rivenditori in Italia
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In teoria, non c’é nessuna differenza tra teoria e
pratica, ma in pratica c’e

Lawrence Peter "Yogi" Berra

SONO CONTRO
GUERRA 1 MA QUESTO
CANNONE J‘I”PI“
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