W
— 7

\_

UNIVERSITE DE VERSAILLES
SAINT-QUENTIN-EN-YVELINES

Pharmacologie des
Cannabinoides de synthese

Pr. JC Alvarez

Service de Pharmacologie - Toxicologie, EA 4342
Faculté de Médecine Paris lle-de-France Ouest
Université Versailles Saint-Quentin-en-Yvelines

Centre Hospitalier Universitaire de Garches, France

- Hbpitaux Universitzires
Ak‘ﬂl Paris lie-de-France Duest

A Y RMOMD FOoOlRCA&ARE = BEAOCE

tttttttttttttttttttttttttt




¢ CS Issus de la recherche pharmacologique
pharmaceutique

s 1964 : identification THC
¢ Annees 1980 : identification Recepteurs CB
s Années 1990 : distinction CB1 et CB2

= 1995 : agoniste endogene : anandamide, 2-
arachidonoylglycérol (2-AG) :
=> Systeme endocannabinoide : nouveau systeme
¢ production nombreux agonistes, d’action durable, a visée :
*» Antalgiques, Anti-inflammatoire
s Anxiolytiques, Antidéepresseurs
s Antiémeétiques
% Orexigenes
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Introduction H

¢ Antagoniste CB1 : rimonabant, modification métabolisme
des lipides

Journal of Chromatography B, 872 (2008} 115-120

Contents lists available at ScienceDirect

Journal of Chromatography B

journal homepage: www.glsevier.com/locate/chromb

Determination of rimonabant in human plasma and hair by liquid
chromatography—-mass spectrometry

Stanislas Grassin Delyle :®, Emuri Abe?, Philippe Devillier?, Jean Claude Alvarez®*

* Laboratory of Pharmacology — Toxicology, Universitary Hospital Raymond Poincard, AP-HP, 104 Boulevaerd Raymond Poincaré, 92380 Garches, France
b { mhorotory of Fharmocology, UPRES EA 220, Hapital Foch, 20 rue worth, 92157 Suresnes. Francoe

= Nombreux effets secondaires neuropsychiques : troubles mnésiques,
psychose, incoordination motrice, suicide

=» Abandonnés par industrie pharmaceutique

=>» Action sur les mémes récepteurs que le THC, potentiellement les mémes
effets que le cannabis ==> deétournement 3




Aminoalkylindoles
Mapthoylindoles
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Mode de consommation

v’ Mélange de végétaux, Nombreuses plantes
utilisées :

v + Ajout cannabinoides de synthése (0,5-3%)
= Spices

v Fumé +++, V. orale (infusion ou décoction)
Mais peu soluble dans eau




Extra-
cellulaire

Intra-

cellulaire

Récepteurs CB1 et CB2
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RCB1 et CB2 : 7 domaines transmembranaires, couplés prot.
44% d’homologie : difficile d’agir que sur un seul
Localisation CB1 cerveau, essentiellement pré-synaptique :
= cervelet — réle dans motricité
= |obe frontal — rble dans cognition
» Hippocampe — rble dans mémorisation
= Fibres et terminaisons nerveuses sensorielles _, rble dans douleurs
Faible densité dans tronc cérébral et bulbe : faibles effets sur
systeme respiratoire 6

RCB2 dans tissus lymphoides, systeme immunitaire, amygdale



Cascade intracellulaire apres stimulation
des recepteurs CB

Inhibition canal
calcique

Canal Ca?*t

MAP Kinase

m Fermeture canal
/ \ \ / X [Eax] potassique

Expression de génes

IL8 krox24
MCP1 krox20
TNFa Jun B
NGF

l Canal K™

H

Effet Anti-in mmat0|re



récepteurs CB : état basal

Libération
neurotransmetteurs
dans espace
synaptique




Stimulation des recepteurs CB

Agoniste

Diminution de la
libération des
neurotransmetteurs
dans espace
synaptique

= Diminution excitabilité générale
des réseaux de neurones g



Stimulation des réecepteurs CB
cas du noyau accumbens

Systéeme
récompense et
aergique dépendance

Diminution de la
libération de GABA
(NT inhibiteur) dans
espace synaptique

Neurone dopaminergique
—> Neurone dopaminergique inhibé

par systeme GABAergique :
levée de I'inhibition

=> Accroissement de la libérafign de
dopamine : effet addictif




Ligand des recepteurs CB1 et/ou CB2

— Ligands exogenes naturels : tous les cannabinoides de
Cannabis Sativa (>60)

— Ligands synthétiques = CS

— Ligands endogenes : anandamide et 2-AG ;
o structure lipidique ;
« demi-vie tres courte,

 catabolisés par fatty acid aminohydrolase (FAAH) apres
recapture

11



Production de ligand endogene

3. Modulation libération
neurotransmetteurs dans espace
synaptique

1. Libération
neurotransmetteurs
dans espace
synaptique

2. Production massive
de ligand quand
excitation synaptique



Affinité des CS pour RCB1 et RCB2

Détermination d’une constante d’inhibition (Ki) specifique a chaque
molécule Ki, < Ki, = affinitel > affinite2
Table 1. Binding affinites of synthetic cannabinoids determoned by displacement of radioactve CF 53 940 (unless otherwise marked)

Compound CB; K, inM)* CB: K, (oAD" ?ZEIIE‘. %’ Bef Compound CB, K, (eM}y* CB,K, (nAy ':dgl Eﬁ Ref
HI-210 0.061=0.007  0.52=0.04 8.52 271 XIR-11 24={4.6) 2.1={0-6) 0.00 [112]
AN-GD4 0.08 1.44 1200  [60] TWH-306 T5=1 g2=11 328 [43]
ADB-FUBDINACA 036§ = — [0 TWH-251 103 1462348 0.20 [43]
TWH-210 0.46=0.03 0.69=0.01 1.50 [43] UR-144 2009 4.5=(1.T) 0.01 [117]
CP 55040 058007 0.69=0.02 1.19 [87] TWH-251 10=3 146=34 5.03 [43]
TWH-122 0.69=0_5 1.2=12 1.74 [41] TWH-237 3E=10 106=2 270 [43]
ARM-Z20]1 1 2.6 2.60 [59] Delta?-THC F1=z Fo==10 LI 4.8 [15,87]
TWH-081 1.20=003 124223 10.33  [5] TWH-200 42=5 — — 51
WIN 55212-2 1.0=0.00 0.28=0.16 0.15 [52.87] TWH-211 70=0.8 12=0.8 0.17 [41]
CP 47,407 220047 — — [89] TWH-312 72=7 01=20 1.26 [43]
AM-411 6.0 52 7.50 [59] TWH-167 00=17 159=14 1.77 [43]
TWH-203 2.0=00 T.0=13 0.88 [43] TWH-303 117=10 138=12 1.18 [43]
TWH-2490 84=1.8 202 238 [43] TWH-205 124223 180=0 1.45 [43]
TWH-073 80=1.8 38=24 27 51 TWH-208 179=7 570127 318 [43]
TWH-018 0.0=5.0 2.0=2 6 032 51 TWH-208 3180=23 408=37 1.28v [43]
TWH-019 0 20=2 00 5.55=2.00 0.57 51 TWH-313 422+10 365=02 0.86 [43]
TWH-250 11=2 33=2 3.00 [43] TWH-20% 74640 1353=270 1.81 [43]
TWH-204 13=1 25=1 1.02 [43] TWH-248 1028+39 657=10 0.64 [43]
TWH-305 15=1.8 20=5 103 [43] TWH-201 106421 444214 0.42 [43]
TWH-302 17=2 BO=15 5.24 [43] TWH-207 1508134 3723=10 2.33 [43]
TWH-311 2342 30=3 1.70 [43] TWH-202 1678=63 G456 0.38 [42]

4 Fesults are reported as mean plos'minus standard deviation or mean plus'minws (standard error of the mean). Compounds with a log8r K; bind
moTe fiFrhiflw to the TerpmhoT

Pharmacology, Toxicology, and Adverse Effects of Synthetic Cannabinoid Drugs, Gurney, 2014



Affinité des CS pour RCB1 et RCB2

Capacite fixation CB1+++ et CB2 > THC

Table 1, Bindmmg affimites of synthetic cannabineads determaned by displacement of radioactve CP 55 940 {(nmless otherwise marked)

CB,E/ Sy
Compound CB, K, (iM)* CB,K,{mM)* CB, %“ Bel Compound CE, K. (Af)* CB, K, (oAly gj E-" Ref
HIF-210 0.061=0.007| ©.52=0.04 852 27 XLR-11 24=(4.6) 2 1=(0.6) 0.09 [112]
AM-694 0-08 1.44 18.00  [50] TWH-306 T5:1 g21] 328 [43]
ADB-FUBIMACA 036 = — [1a] TWH-251 To=3 145=34 0.20 [43]
TWH-210 046003 0.69=0.01  1.50 [43] UR-144 20=(0.9) 4.55{1.7) 0.01 [112]
CP 55040 0.58+0.07 0.69£007  1.10 [27] TWH-251 20=3 186236 5.03 [43]
TWH-122 06905 1.2=12 1.74 [41] TWH-237 38=10 106=2 2.70 [43]
AM-2201 1 2.6 260 [59] Deltab-THC 412 36=10 0.88 [15,87]
TWH-081 1.20=0.03 12.4=223 1033  [5] TWH-200 4225 — — [51
WIN 55212-2 1.0=0.09 0.28=0.16 015 [52,87] TWH-211 TO=0.8 12=0.8 0.17 [41]
CP 47,497 220047 — — [29] TWH-312 72=7 0120 1.26 [43]
AM-411 6.9 52 7.50 [59] TWH-167 o0=17 159=14 1.77 [43]
TWH-203 8.0=0.9 7.0=13 0.88 [43] TWH-303 117=10 138=12 1.18 [43]
TWH-249 g4=18 02 238 [43] TWH-205 124223 180=0 1.45 [43]
TWH-073 20=18 38=24 27 [51 TWH-208 178=7 570127 3.18 [43]
TWH-018 9.0=5.0 2.0+72 6 032 5] TWH-206 380=25 408237 1.28v [43]
TWH-019 9_80=2 00 5.55£2.00  0.57 51 TWH-313 422210 36502 0.86 [43]
TWH-250 1122 33=2 3.00 [43] TWH-208 T46=40 1353270  1.81 [43]
TWH-204 13=1 25=1 192 [43] TWH-248 1028=38 657=19 0.64 [43]
TWH-305 15=1.8 205 1.83 [43] TWH-201 1064=21 444=14 0.42 [43]
TWH-302 17=2 80+15 524 [43] TWH-207 1508+134 3723=10 2.33 [43]
TWH-311 23=2 303 1.70 [43] TWH-202 1678=63 6456 0.38 [42]

4 Besults are reporied as mean phos/mimns standard deviation or mean plus/mines (standard emror of the mean). Compounnds with a ]D'J?éli' E, bind

minTa B ohifler tn tha rocorvdar

Pharmacology, Toxicology, and Adverse Effects of Synthetic Cannabinoid Drugs, Gurney, 2014



Classification des ligands : Agoniste —
Antagoniste des réecepteurs CB

Agonistes

A2-THC CP 55,940

WIN 55212-2
Ligand endogeéene Antagonistes
(Agoniste) CBl1 o CB2
— N‘1© — Nj:p
O NN H N- N H
v~ on c1 \©\
H
- Cl

Anandamide SR 141716 SR 144528



Relation Concentration - Effet
Comparaison de ligands

C a une activité intrinséque + faible que A (moins efficace), mais méme affinité

Effet Agoniste total

Emax = Efficacité A B
du ligand sur sa
cible

Emaxde C

Emax/2de AetB

Emax f2de C

Log C
CE50 = Puissance du ligand
fonction de I'affinité du ligand pour sa

cible

A + puissant que B (= + grande affinité pour sacib le) 16



Efficacité des agonistes : « invitro »

A (Brents et al, PLoS One, 6:€21917, 2011)

o : i::i?; ? CP-55,940 JWH-073
0. v M1

A THC JWH-073 M1
0.1 THC

3,

S 10" 10'° 10° 10* 107 10°¢ 10°

© B| (Brents et al, Biochem Pharmacol, 83:952, 2012)

g_ 049 « CP-55,940

LT v wwais ] L0 qomistes tomue
024 Y THC JWH-018 M1

[35S]GTPTS Specific Binding

THC

10 10° 10% 107 10° 10° 104

_ [Druqg, M]

17

Fantegrossi et coll, Life Sciences, 2014



Efficacité des agonistes : « invivo »

» Administration d’agonistes des recepteurs CB1 aux a nimaux
entraine la tétrade cannabique caracterisée par :

* une hypothermie,

e une analgésie,
e Une catalepsie,
» une diminution locomotrice

|g| (Brents-et al, Biochem Pharmacol, 83:952, 2012)

L
[ — T S

Mean core temperature (°C)
(o] Lad
[=-] E-=

JWH-018

—O— Vehicle
—&— 3 mg/kg JWH-018
—— 3 mg/kg M1
—0— 10 mg/kg M1
—&— 30 mglkg A*-THC

60 0 60 120 180 240 300 360 420 480
Time after injection (min)

Fantegrossi et coll, Life Sciences, 2014

18



Effets pharmacologiques chez 'Homme

. Stimulation des CB1 dans SNC +++
—> effets psychotropes

e Sédation, relaxation, altération de la conscience,
 Effet plus rapide qu'avec THC
* Durée plus courte

 Stimulation des CB2 dans les cellules systeme
Immunitaire
- effets iImmunomodulateurs avec effets anti-
Inflammatoires

19



Effets indésirables

Table 3 Froguwency of symiploams aller intexbkcatikon with syndhetic cannesbinolds. Shown amne tbe numbers of patsents baving @ spocifc
sympiom itfier consumption of a8 synibetic canmabinod. I more than two synithetc cannabinckds wemne ddenified in the blood seram
of the paidenis {sec Table 2 ), sympioms were asstpned o the canmabinotd wikth the highest coneontration o e sermm.

Sypmthetns canmabimnodd CP A7 497-CE8 WH-018 JWH-2ET [WH-I22 [WH-210 Swn %
Mt of cmxes =1 =4 =4 r=5 rn=11 =29
Mervous sysiem Resilessness’ ap ikalion ¥ E 3 4 r 12 41
Changes of peroeplion 2 Ui} 4 ] 11 i+
L baale oo
Veriipo 1] 1 4] T 3 ¥ 24
AnxlonsTess panbe sllack il il 2 : ] 1 i 21
Somnolenoe 1 1 1 1 1 £ L7
Inmitial pnconscieusness e wp o il Ui} n 5 5 17

b B0 muinates, followoed by
somnolence ke scveral hoars

Comusion disericntation 1] 1 (1] 3 -+ 14
Anaesihesta) paraesthesia Lk 1 0 1 1 ¥ 100
Anilcrograde amnesta [k 1] L] 1 1 2 T
Acuate paychosis® Ik ] 1 a ] 1 i
Generalized scimmre with ¥ 1] (4] 1 [k 1 k]
hypopmoie cplsodaes

Armrosster behavioor o il 1 n ] 1 ¥
Aphasta. mikd 1] (1] 4] 0 1 1 1
Feeling hot 1] 1] (4] ] (E] 1 3
Laugh allacks ] ] 1 1] K] 1 k]
Mogromuascular Muscle erking/muscle cramps [ 1] | 1 [k = i
sysicm Musche palm (L] 1] 1 1 r 2 Fil
M yockomia 1] (1] 1 0 ] ] 1
Shiwrringshaklng n 2 2 L] ] -4 14

Camflovaseolar I Tachycardia il e 2 B = 2z il
EWEL Bradiycardii Lk il [§] 1 &} 1 k|
Othwer cloctrocurdiographic Lk 1 i 1 2 4 14

abapoast

Hyperiens=ion ¥ 2 | 4 3 14 T4
R se et R S — — — -~ — — T
Symcope Lk o L8] 1 Lk 1 k|

Dhyspaoea 1 n] 1 x 2 iz 21
Thorack: paln ¥ 1 1 1 5] 1 1
Gasirimlestineal I P s A e L e 1 1 1 ¥ 2 ] | 24
sysicm Dy mouth/slobus sen=allon 1] 2 n 1 1 4 14
Exoessine thirsl 1] (A A] 1 1 P ¥
—Hmrrhoes t = L ¥ % - 7
Eyes M ydriarsts ] X 1 £ 4 11 iR
L] 8 F Tt 1 0 = T a1 23 T L T TF = 14
Labaratory Hypokalecmila il 1 1 * 3 B 24
resulls Elevation of crosiing kinass [k 4] | T 1] 4 13

Effets indésirables
fréquents

20

Hermanns-Clausen, Addiction, 2012




Métabolisme

Les plus étudies : JIWH-018, JWH-073

Meétabolisme hépatique et extra-hepatique (lntestlnal
pulmonaire...). + de 12 métabolites identifies pour certains CS

Certains métabolites sont actifs
Agoniste et affinité RCB, / RCB,
Potentialise et prolonge I'effet
Importance de les chercher

Elimination rénale
Métabolites dans les urines
Elimination molécules parents a I'état de traces

Détection biologiques (sang, urines, cheveux, salive)
Sang : molécules meres (3h-48h)
Urines : métabolites +++ (72h)

. , . 21
Salive : molécules meres (quelques h)



Drug
Administration

Métabolites monohydroxylés : phase |,
CYP450 :2C9, 1A2 +++ (poumon)
Meétabolites majoritaires
Affinité et Agoniste pour RCB, et
RCB,

Métabolites carboxylés
COOH sur chaine alkyle
Affinité mais pas actifs pour RCB;
et RCB,

Glucuronoconjugaison : phase Il, UGT
1A1,1A9, 2B7
Augmente hydrophilie = urines
Majorité des Mét. hydoxylés sous ..,
forme de glucuronides
Necessite d'une hydrolyse pour ..
recherche dans les urines

Parent Drug

[f‘-u/f) AM-2201

1° metabolite

Oxidation

UGTIAL, UGTIA3, UGTIAS?, UDP-Glucurenosyliransferase @
UGTIAI0 and UGT287 Conjugation

o COOH
HO 2
Conjugation L L e ‘ CB,
S IWH-018/AM2201 %2 p )
N  2metabolite |



Metabolisme (3)

— Toxicité des métabolites

Monohydroxylated metabolites of the K2 synthetic cannabinoid JWH-073 retain

intermediate to high cannabinoid 1 receptor (CB1R) affinity land exhibit neutral

antagonist to partial agonist activity

Lisa K. Brents?, Anna Gallus-Zawada®, Anna Radominska-PandyaP® Tamara Vasiljevik®¢,
Thomas E. Prisinzano €, William E. Fantegrossi 2, Jeffery H. Moran *¢, Paul L. Prather **

* Department of Pharmacology and Toxicology, University of Arkansas for Medical Sciences, Little Rock, AR 72205, USA

b Department of Biochemistry and Molecular Biology, University of Arkansas for Medical Sciences, Little Rock, AR 72205, USA
“Department of Medicinal Chemistry, The University of Kansas, Lawrence, K5 66045-7582, USA

4 public Health Laboratory, Arkansas Department of Health, Little Rock. AR 72205, USA

ARTICLE INFO ABSTRACT

Article history: 12 and several similar purported “incense products” spiked with synthetic cannabinoids are abused as
Received 27 August 2011 cannabis substitutes. We hypothesized that metabolism of JWH-073, a prevalent cannabinoid found in
Accepted 3 January 2012 I2, contributes to toxicity associated with K2 use. Competition receptor binding studies and G-protein

Aulabinonine 18 jaaany 205 activation assays, both performed by employing mouse brain homogenates, were used to determine the

affinitv and intrinsic activitv. respectivelv. of potential monohvdroxviated (M1. M3-M3) and

23



Metabolisme (3)

— Toxicité des métabolites

Monohydroxylated metabolites of the K2 synthetic cannabinoid JWH-073 retain
intermediate to high cannabinoid 1 receptor (CB1R) affinity and exhibit neutral
antagonist to partial agonist activity

Lisa K. Brents?, Anna Gallus-Zawada®, Anna Radominska-PandyaP® Tamara Vasiljevik®¢,
Thomas E. Prisinzano €, William E. Fantegrossi 2, Jeffery H. Moran *¢, Paul L. Prather **

* Department of Pharmacology and Toxicology, University of Arkansas for Medical Sciences, Little Rock, AR 72205, USA

b Department of Biochemistry and Molecular Biology, University of Arkansas for Medical Sciences, Little Rock, AR 72205, USA
“Department of Medicinal Chemistry, The University of Kansas, Lawrence, K5 66045-7582, USA

4 public Health Laboratory, Arkansas Department of Health, Little Rock. AR 72205, USA

ARTICLE INFO ABSTRACT

Article history: 12 and several similar purported “incense products” spiked with synthetic cannabinoids are abused as
Received 27 August 2011 cannabis substitutes. We hypothesized that metabolism of JWH-073, a prevalent cannabinoid found in
Accepted 3 January 2012 K2, Fontributes to toxicity associated with K2 use. [Competition receptor binding studies and G-protein

Aulabinonine 18 jaaany 205 activation assays, both performed by employing mouse brain homogenates, were used to determine the

affinitv and intrinsic activitv. respectivelv. of potential monohvdroxviated (M1. M3-M3) and
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Effets toxiques séveres

2 études d’'IRA a la suite

— Insuffisance rénale d’une consommation de

SPICE sans confirmation

toxicologique
AKI Associated with Synthetic Cannabinoids:
A Case Series
Gautam Kantilal Bhanushali,*" Gaurav Jain, ** Huma Fatima,” Leah I. Leisch,” and Denyse Thomley-Brown**

Surmamea
SPICE, ::IEI, encompasses preparations of synthetic cannabinoids marketed as incense products, bath additives,
and air fresheners and vsed for recreational purposes. These preparations are usually smoked for their cannabis-
like effects and do not appear on routine urine toxicology screens. We report four cases of oliguric AKI associated
with SPICE use in previcusly healthy men. All showed improvement in renal function withowot need for renal
replacement therapy. Renal biopsy, performed in three of the patients, revealed acute tubular necrosis. The close
temporal and geographic associations between the clinical presentation and the development of AKI strongly
suggest an association between these SPICE preparations and AKIL Fourther investigations are reguired to identiiy
the potential nephrotoxic agent(s). Nephrotoxicity from designer drugs should be included in the differential
diagnosis of AKI, especially in young adults sith oegative acine drog screens.

Clin | A Soc MNephrol 8- ses _ses 203 doi: 102215 /C]N.05690612

Centers for Disease Control and Prewvention

*vivisicsm of
Peplrolopy,
[epartments of
"Intermal Medicine
and 'Pathology,
Limiversity of
Alabanma,
Birmingham, Alabam;

Corr ]
I Miernese Thirsrrleowe-

Morbidity and Mortality Weekly Report

Weekly /Vol. 62 / No. 6 Februrary 15, 2013

Acute Kidney Injury Associated with Synthetic Cannabinoid Use —

Multiple States, 2012

In March 2012, the Wyoming Department of Health was or abdominal pain and went to emergency departrn%s during
notified by MNartrona County public health officials regarding February 26—29. Local law enforcemenr officials were norcified
thiree patients hospiiali:ﬂ:d for url{'xplainur.l acube k_idn::_].-' injury and released a media ad\-'isur}r warning of illness associaved

(AKI), all of whom reported recent use of synthetic cannabi- with SC use.



Effets toxigues severes

— Atteinte cardiaque

3 Adolescents avec Infarctus

du myocarde

JWH-018, JWH-073, JWH-398,
JWH-250, HU

210N f" A7

“Liv, e |

497

Myocardial Infarction Associated With Use of the

Synthetic Cannabinoid K2

Designer drugs have been problematic over the years. Products such
as K2 and Spice, which contain synthetic cannabinoids, are marketed
as incense and are widely available on the Internet and at various
specialty shops. The effects are reported as cannabis-like after smok-
ing them. In addition, use of these synthetic cannabinoids will not
appear on a routine urine toxicology screen. Becently, K2 became a
popular alternative to marijuana among youths. Health implications of
these designer drugs are not completely understood. Little has been
reported about the harmful effects of K2. We report here the first (to
our knowledge) cases of myocardial infarction (M} after smoking K2,
Three patients presented separately to the emergency department
complaining of chest pain within days after the use of K2_ Acute M| was
diagnosed in each case on the basis of electrocardiogram changes and
elevated troponin levels. Coronary anglography was performmed, and
the results were normal for the first ? patients. The incidence of 3T-
elevation Ml is low among teenagers, and association with drug use
should be suspected. Public education and awareness necd to be
heightened about the possible health implications of K2, Pediafrics
2011:128:21622— 1627

AUTHDORS: Arshid Mir, MDD, 2* Adebizsi Obafemi,
Young, MD® and Colin Kane, MD=
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— Psychose +/- terrain

psychotique
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Psychosis associated with synthetic cannabinoid agonists: a case series.
Hurst D, Loeffler G, McLay R.
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— Convulsions

Confirmation
analytique AM -2201
puissant

First European case of convulsions related to analytically
confirmed use of the synthetic cannabinoid receptor

agonist AM-2201

David MeQuade - Simon Hudson - Paul 1. Dargan -
David M. Woond

Beceived: 19 March 2012 f Accepied: 25 July 2002 /Published online: 31 Augoest 2002

i3 Springer-Verlag 2012

Absiract

Purpose There is increasing reported use of synthetic can-
nabinoid recepltor agomsis (SCRA) across Europe. To date,
there is limited information onm the acute toxicity (harm)
rclated to the use of these products. We descnibe here a case
in which an individual developed convulsions related to the
use of the SCRA AM-2201,

Case report A 20 year oldomale smoked s "Spice™ (SCR A-
containing) product called “Black Mdamba " and-rapidbealior
smioking, he—tmd—rpencraliscd self~terminatimge tonic-clonic
convulsion. Afier a 2 h observation period in the Emergency
Departmicnt (ELY), he self-discharged against medical advice.
Subsequent analysis of urine collected at the time of presen-
tation o the ED detected metabolites of AM-2201; no other

A wrrmmm dad o d e st i e mem bl e A D

Discussion This is the first case of convulsions related to
the use of SCRA described in Europe, and the first case of
comvulsions related to the use the SCRA AM-2201 con-
firmed by analysis of biological samples. It is impaortant
for emergency physicians, clinical toxicologists and clinical
pharmacologists managing those presenting with acute tox-
icity related to the use of SCRA to analytically confinm the
exact compound(s) involved, to enable accurate description
of the acute toxicity associated with individual SCRA,

Keywords Spice - K2 - Synthetic cannabinoid receptor
agonist - SCRA - AM-2201 - Recreational drugs 5 g’ annabis

W e W a®o



Effets toxiques séveres

— Deces 3 cas de déces notifiés, 1
MAM-2201 détecté dans
le sang (12,4 ng/mL)

Forensic Toxicol (2013) 31:333-337
DOIL 10.1007/11419-013-0190-9

CASE REPORT

A fatal case of MAM-2201 poisoning

Takeshi Saito + Akira Namera «+ Naoya Miura -
Shigenori Ohta « Shota Miyazaki «- Motoki Osawa -
Sadaki Inokuchi

Received: 5 Aprl 2013/ Accepted: 15 Aprl 2013/ Published online: 5 May 2013
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Abstract A 59-year-old man was found dead in his addition, this report is also the first to describe the distri-
house, where three sachets containing herbal blends were bution of the drug in postmortem human tissues ?gj blood.
found on a table. The sachet contents were analyzed by gas
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% Inhibition of cholinergic contraction
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% Inhibition of cholinergic contraction
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% Inhibition of cholinergic contraction
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Conclusion

Congmfu'afians, N
it only took yeu

Tout comme le tétrahydrocannabinol (THC ou cannabis), la
voie inhalée est le mode d’administration le plus répandu
pour les cannabinoides de synthese

Les récepteurs du systeme endocannabinoide sont les
récepteurs CB1 et CB2, retrouvés tous deux de maniere
majoritaire dans le systeme nerveux central

L’anandamide et le 2-arachidonoylglycérol (2-AG) sont les

deux substances endogenes connues capables de se lier aux
récepteurs CB1 et CB2

Les récepteurs CBI et CB2 sont conjointement responsables
des effets psychotropes des cannabinoides de synthese

Les cannabinoides de synthése présentent des affinités pour
les récepteurs CB1 jusqgu’a 100 fois plus élevées que le THC

: WRA?
: I PASSED

THE TEST

Les métabolites des cannabinoides de synthese sont le plus
souvent encore actifs sur les récepteurs CB1

Le cytochrome CYP3A4 est le CYP le plus impliqué dans le f
métabolisme des cannabinoides de synthése

Les métabolites des cannabinoides de synthese sont le plus
souvent éliminés sous forme glucuroconjuguée dans les urines
L’action des cannabinoides de synthese sur les récepteurs CB1
des bronches induit une bronchoconstriction par un effet
indirect

L’hypothermie et |'analgésie sont deux des effets obtenus par
la stimulation des récepteurs CB1




