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Abstract

The largest group of new psychoactive substances is synthetic cannabinoids. Those that are placed on the list of controlled
substances are immediately replaced by new uncontrolled ones. Significant and frequent changes on the “legal high” market
often result in intoxications. The synthetic cannabinoid AB-CHMINACA was patented in 2009 and appeared on the European
(narcotic) drug market in 2014. Users describe the effects of this substance as very strong and long-lasting when compared to
other synthetic cannabinoids, but also as most similar to marijuana. The authors describe the circumstances and toxicological
findings in a fatal intoxication of an individual with AB-CHMINACA (in combination with alcohol). The man had smoked
a herbal preparation from a package labelled Mocarz (Strongman). Adverse effects were observed within a short period of time
and the man collapsed. He died after about 1.5 hours of “legal high” administration. The cause of death ascertained by the
medical examiner was acute cardiorespiratory failure. Post-mortem samples were analysed using liquid chromatography with
tandem mass spectrometry (LC-MS/MS). AB-CHMINACA was detected and quantified. The determined concentrations in
different biological materials were in the range of 0.1 to 2.7 ng/ml. The authors also discuss papers published up to October
2016 in which the concentrations of AB-CHMINACA in autopsy materials have been presented. The described case shows the
health risks associated with AB-CHMINACA use; it is the first in which the simultaneous presence of this substance and ethyl
alcohol was demonstrated. It may indicate a dangerous depressant effect of these substances on the central nervous system,
which consequently leads to death.
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1. Introduction

Synthetic cannabinoids are currently the largest,
most diverse and fastest growing group of new psy-
choactive substances. They have the ability to affect
the cannabinoid receptors in the body, mimicking the
effects caused by A’-tetrahydrocannabinol (THC), the
main psychoactive substance in cannabis. They are
sold as herbal preparations and advertised as a “legal”
and “safe” alternative to marijuana, but their use poses
a direct threat to the health and even life of their users
(Adamowicz, 2016).

The first synthetic cannabinoid — JWH-018 — ap-
peared in Poland in 2008. Since then a continuous
growth in the number of these substances introduced
onto the market has been observed. New synthetic can-
nabinoids appear — among other reasons, as a reaction
to systematic amendments of the Act on counteracting
drug addiction. Those that are under legal control are
quickly replaced by new, uncontrolled substances. The
last amendment of this Act caused a change in the sta-
tus of 114 substances, including 30 synthetic cannab-
inoids, as a result of which they have been placed on
the list of narcotic drugs.
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At the beginning of July 2015, the media in Poland
carried information about a number of intoxications
with so-called “legal highs”. Within two weeks sev-
eral hundred poisoning cases, including fatalities, had
been reported, most of which were associated with
the administration of a preparation known as Mocarz
(Strongman). In recent years, the product by this name
has been one of the most popular herbal mixtures, but
its chemical composition has changed. This product
has contained: since 2012 — UR-144, and since 2015 —
AB-CHMINACA, MDMB-CHMICA, as well as 5F-
UR-144 (XLR-11), BB-22 and 5F-PB-22. Nowadays,
it is known that many of these intoxications were the
result of the use of a preparation containing the syn-
thetic cannabinoid MDMB-CHMICA (Adamowicz,
2016; Adamowicz, Gieron, 2016). A case of death due
to smoking Strongman preparation is described in the
present paper. However, as a result of conducted tests,
the presence of synthetic cannabinoid AB-CHMIN-
ACA  (N-[(2S)-1-amino-3-methyl-1-oxobutan-2-yl]-
1-(cyclohexylmethyl)indazole-3-carboxamide)  was
revealed in biological material collected during the
autopsy.
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Fig. 1. Chemical structures of AB-CHMINACA (A),

AB-PINACA (B), MDMB-CHMICA (C) and MAB-CHMI-
NACA (D).

AB-CHMINACA is an indazole derivative with
a structure similar to other indazole derivatives
(AB-PINACA and MAB-CHMINACA) and indole
derivatives (MDMB-CHMICA). The structural for-
mulas of these compounds are shown in Figure 1.
A patent describing the synthesis of AB-CHMIN-
ACA was submitted by Pfizer in 2009 (Buchner et al.,
2009). This substance has been present on the Europe-

an (narcotic) drug market since the beginning of 2014.
AB-CHMINACA is controlled in several countries,
including Estonia, Hungary, and Sweden, as well as
Turkey, Japan, China and the United States'. In Po-
land, AB-CHMINACA is not included on the list of
narcotic drugs and psychotropic substances covered
by the Act of 29 July 2005 on counteracting drug ad-
diction (as amended). However, in accordance with
the Regulation of the Minister of Health of 27 Novem-
ber 2015 with amendments, this substance appears on
the list of new psychoactive substances (NPS).

AB-CHMINACA is usually sold in powder form
(white or yellowish) or is a component of “legal
highs” based on herbal preparations. This substance
is smoked, being most commonly added to plant ma-
terial (in a ratio of 1:20-1:40), but also to propylene
glycol (about 20-60 mg/ml) for use in electronic ciga-
rettes. Less often, it is smoked in the form of powder,
as well as being inhaled or taken orally. Descriptions
by users on internet forums indicate that the thresh-
old doses inhaled by smoking are 1-2 mg, whilst the
most commonly inhaled doses are within the range
of 3-5 mg, and high doses are at a level of 8—10 mg.
Oral doses are specified as 50-70 mg. The action of
AB-CHMINACA is very long-lasting when compared
to other cannabinoids. In the case of smoking, the ac-
tion begins after 1-2 min, with the strongest effects
being observed after about 2040 min and lasting for
about 2—3 h. The action is much longer after oral ad-
ministration. Tolerance to this compound develops
quickly?.

Users define the effects of AB-CHMINACA as
very strong when compared to other synthetic canna-
binoids, but also most similar to marijuana. The tests
in mice (for spontaneous activity, catalepsy, hypother-
mia and analgesia) showed an 11-58 times stronger ef-
fect when compared to THC (Wiley et al., 2015). The
effects caused by this substance, described by users
on the internet, include improvement of mood, insom-
nia, sedation, euphoria, confusion, muscle tension, in-
creased body temperature and tachycardia. Increased
sweating, drowsiness, headaches, anxiety, weakness,
trembling hands, nausea and stomach problems are
also observed after the end of the drug action. Irrita-
bility, fatigue, depression, seizures, insomnia and lack
of appetite appear after cessation of long-term use>.

! EMCDDA. European Database on New Drugs (EDND).
https://ednd.emcdda.europa.eu

2 Drugs Forum (https://drugs-forum.com/), Forum Dopalamy
(https://forum.dopalamy.com/), Hyperreal (https://hyperreal.
info/).

3 Ibid.
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The characteristic clinical symptoms observed in
hospitalized AB-CHMINACA users include delirium
and convulsions. Some patients have required res-
piratory support by connection to a medical ventila-
tor (Tyndall et al., 2015). Bloodshot eyes, nystagmus,
dilated pupils, increased heart rate, decreased blood
pressure, slurred speech, slow and sluggish move-
ments, difficulty with maintaining balance and drowsi-
ness were observed in drivers in whom the presence of
AB-CHMINACA was revealed following a roadside
check (Peterson, Couper, 2015).

The aim of this study was to present a case of
fatal poisoning of a man in whom the presence of
AB-CHMINACA was revealed as well as to discuss
concentrations of this compound observed in autopsy
material.

2. Case report

A man aged about 30 who was addicted to alcohol
and drugs drove out at night to a petrol station with
two friends. When he got out of the car, he started
smoking a pipe with a herbal mixture from a package
labelled Strongman. After the first two puffs, the man
staggered, lost his balance, waved his arms and col-
lapsed on the lawn facing down toward the ground.
His two friends, who provided him with help, noticed
slight bleeding from the nose. The man had slurred
speech, and communication with him was hindered.
He refused offers to call an ambulance. One of his
friends said that such a response was typical for him
when he took “legal highs”, and that he had always
reacted in a similar manner, after which these symp-
toms subsided. They seated him on the lawn and drove
away. When, after about an hour, his friends returned,
the man was lying unconscious in the same place, in
the prone position, with his head facing to the side and
his limbs unnaturally bent. Traces of vomit were vis-
ible on the lawn next to his face. His pulse was weak,
and his breathing was very shallow. The man was put
in the recovery position and an ambulance was called.
The emergency doctor arrived at the place (after about
half an hour) and pronounced that the man was dead.
An empty pack of the medicine Sildenafil Medana and
a pipe with traces of dried plant material were found
alongside the corpse.

An autopsy performed three days after the death
showed, among other things, congestion of the inter-
nal organs and pulmonary edema. Preliminary analy-
ses for the presence of ethyl alcohol revealed: 1.80%o
in blood, 2.78%o in the urine, and 2.26%o in the vitre-
ous humour. As a result of the autopsy, it was conclud-

ed that the cause of death was acute cardiorespiratory
failure of indeterminable cause. Blood, and urine, as
well as sections of brain, lung, stomach along with the
content, liver, kidney and small intestine were submit-
ted to the Institute of Forensic Research (IFR) in order
to perform analyses for the presence of medicinal and
narcotic drugs, including NPS.

3. Methods
3.1. Materials and reagents

Reference substances AB-CHMINACA and
JWH-018-D, were purchased from LGC Standards
(Dziekanow Lesény, Poland), acetonitrile and formic
acid (98-100%) from Merck (Warsaw, Poland) and
hydrochloric acid (35-39%) from POCH SA (Gliwice,
Poland).

Control blood samples (free of analytes) used for
the development and validation of the method were
obtained from a blood donation center and were stored
at —20°C until the time of analysis. This blood had pre-
viously been examined for the presence of NPS, in-
cluding AB-CHMINACA and classical drugs. Screen-
ing analyses of this blood did not reveal the presence
of the abovementioned substances.

The evidence material included blood and urine
samples, as well as sections of internal organs: brain,
lung, stomach with content, liver, kidney and small in-
testine.

3.2. Screening analyses

First, the blood and urine were examined for the
presence of narcotic drugs and psychotropic sub-
stances from the groups of amphetamines (including
MDMA), benzodiazepines, cannabinoids, opioids
and cocaine. These analyses were performed by the
enzyme-linked immunosorbent assay (ELISA) using
Neogen’s tests. Screening analyses for a wide group
of drugs with different actions on the human body (in-
cluding antiepileptic, antipsychotic, analgesic, hypnot-
ic, and other actions) were performed by liquid chro-
matography coupled with tandem mass spectrometry
(LC-MS/MS) and liquid chromatography with diode
array detection (HPLC-DAD). Screening analyses of
blood and urine for NPS were carried out by the pre-
viously published method (Adamowicz, Tokarczyk,
2016). Analyses for the presence of sildenafil (the ac-
tive ingredient of Sildenafil Medana medicament) in
blood, urine and stomach content were also performed
by the LC-MS/MS method.

Problems of Forensic Sciences 2016, vol. 106, 482—495
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3.3. Determination of AB-CHMINACA

3.3.1. Sample preparation for analyses

Duplicated samples of blood and urine, as well as
blood from the brain, lung, liver, kidney, and intestine
(0.2 ml each) were placed in Eppendorf vials and en-
riched with an internal standard (IS) JWH-018-D, to
obtain a final concentration of 10 ng/ml. Then 600 pl
oficed MeCN was added (in 50 pl portions). The sam-
ples were vortexed for 30 s and then centrifuged for
5 min at 13,000 rpm. The organic phase (600 ul) was
transferred to glass screw-capped vials of 1.5 ml ca-
pacity. The samples were evaporated at 37°C to obtain
a dry residue, and were then dissolved in 100 pl of
0.1% formic acid in water (v/v), and transferred to au-
tosampler vials.

3.3.2. Apparatuses and conditions of analyses

The determination of AB-CHMINACA was per-
formed by the LC-MS/MS method. Analyses were
carried out on an Agilent Technologies 1200 series lig-
uid chromatograph connected to a 6460 Triple Quad
mass spectrometer, with the use of a Kinetex 2.6 pm
100 A (4.6 x 10 mm) column packed with C18 (Phe-
nomenex). The apparatus operated in the positive ion
mode (+ESI). The mobile phase flowing at a rate of
0.5 ml/min was a mixture of 0.1% formic acid in ace-
tonitrile and water (v/v). A 22-minute gradient program
was applied (in relation to MeCN content): 0 min —
10%, 1 min — 10%, 13 min — 90%, 16 min — 90%,
16.5 min — 10%, 22 min — 10%. The retention time
of AB-CHMINACA was 13.8 min (relative retention
time 0.825). Selected transitions (MRM) of ions (m/z)
were monitored for the purpose of confirmatory and
quantitative (bold) analysis: 357.2—241.1 (at collision
energy 24 V), 357.2—340.2 (4 V) and 357.2—312.2
(12 V) for AB-CHMINACA, and 351.2—155.0
(24 V) and 351.2—127.0 (52 V) for JWH-018-D,.
Fragmentor voltages were 43 V for AB-CHMINACA
and 118 V for JWH-018-D,, and collision cell acceler-
ation was 7 V for both compounds. Other parameters
of the mass detector were as follows: capillary voltage
3000 V, gas flow (nitrogen) 11 1/min, gas temperature
325°C, sheath gas flow 10 1/min, sheath gas tempera-
ture 325°C, nebulizer pressure 40 psi. Collection and
analysis of data were conducted using MassHunter
software by Agilent Technologies (version B.04.01).

3.3.3. Method validation

In order to validate the method of determination
of AB-CHMINACA the following parameters were

established: the limit of detection (LOD), the limit of
quantification (LOQ), the range of linearity, precision,
accuracy, recovery and matrix effect (ME). A six-point
calibration curve for blood was prepared in the range
of 0.1-50 ng/ml. The LOD (0.06 ng/ml) was calcu-
lated using MassHunter software for a concentration
producing a detector signal three times greater than
the noise level, for the least intense MRM transition
(m/z 357.2—340.2). The method specificity was as-
sessed by analyses of blood samples collected from
individuals who were not AB-CHMINACA users, as
well as blood samples from real expert opinions, in
which other substances, including NPS, were revealed.
The lowest point of the calibration curve was assumed
as the LOQ (0.1 ng/ml). The extraction recovery, ME,
precision and accuracy of the method were calculated
at concentrations of 1 and 10 ng/ml. Other determined
validation parameters, i.e. precision, recovery, and
ME, were respectively: 15% (precision at a concentra-
tion of 10 ng/ml) and 20% (1 ng/ml); 89.5% (recovery
at a concentration of 10 ng/ml) and 103.6% (1 ng/ml);
and 124% (ME for 10 ng/ml) and 79% (1 ng/ml).

4. Results

As a result of the conducted analyses of the ev-
idence material collected during the autopsy, the
presence of AB-CHMINACA was revealed. The de-
termined concentrations of this compound in the ana-
lysed materials were in the range of 0.1-2.7 ng/ml and
are shown in Table 1. An exemplary chromatogram of
a sample (brain extract) is presented in Figure 2.

Blood and urine analyses carried out by the ELISA
method for the presence of narcotic drugs and psycho-
tropic substances from the group of amphetamine and
methamphetamine derivatives (including MDMA),
cocaine, cannabinoids, benzodiazepines and opioids
were negative. Screening analyses of blood, urine and
stomach content for the presence of sildenafil and oth-
er drugs with different actions on the human body did
not reveal the presence of these substances either.

5. Discussion

The article presents a case of intoxication of
a 30-year-old man with the synthetic cannabinoid
AB-CHMINACA. Ethyl alcohol was also detect-
ed during autopsy examinations. Poisonings with
AB-CHMINACA described in the literature have most
often been complex intoxications, in which several
psychoactive substances (including other synthetic

Problems of Forensic Sciences 2016, vol. 106, 482—495



486

J. Gieron, P. Adamowicz

Table 1
AB-CHMINACA and ethyl alcohol concentrations in
different materials (analysed case)

Specimen AB-CHMINACA  Ethyl alcohol
[ng/ml] [%0]

Blood 1.5 1.80

Urine 0.1 2.78

Vitreous humour na 2.26

Blood from brain 2.2 na

Blood from lung 2.7 na

Blood from liver 0.3 na

Blood from kidney 1.3 na

Blood from intestines 1.0 na

na — not analysed.

cannabinoids as well as benzodiazepines) have been
detected. The symptoms observed by witnesses in the
discussed case correspond with the cases of poison-
ings with AB-CHMINACA and other synthetic can-
nabinoids described in the literature (Klavz, 2016; Pe-
terson, Couper, 2015; Tyndall et al., 2015).

A review of the literature concerning deaths in
which the presence of AB-CHMINACA in autopsy
material was demonstrated shows that acute organ
failure of unknown etiology was considered as the
most common cause of death. Intense congestion of
internal organs and traces of vomit in the lungs were
most often ascertained during autopsies which were
considered to be characteristic for acute intoxications
with synthetic cannabinoids (Lavins et al., 2015;
Trecki, Gerona, Schwartz, 2015).

The first fatal poisoning with AB-CHMINACA
was described in 2015 by Hasegawa et al. This case
concerned the death of a 30-year-old man whose body
was found in a car. The packaging from a preparation
(in the form of dried material) called Herbal Incense —
The Super Lemon, which he had most likely smoked,
was found next to the corpse. Sections of brain, heart
muscle, lungs, liver, spleen, kidney, pancreas, adipose
tissue, and blood (peripheral, and from the left and right
ventricle of the heart) and urine were collected for tox-
icological analyses during the autopsy. The concentra-
tions of AB-CHMINACA in these materials ranged
from about 7 ng/g (spleen) to about 35 ng/g (pancre-
as). The concentration of this compound in the brain
was about 16 ng/g, in the lungs about 8 ng/g, while in
the liver, kidney and adipose tissue about 21, 25 and
25 ng/g, respectively. However, AB-CHMINACA was
not detected in urine and blood samples. Moreover, di-
phenidine — a psychoactive substance with methoxet-
amine- and phencyclidine-like action was detected in
all collected materials, and 5-fluoro-AMB (a synthetic
cannabinoid) was found in the adipose tissue. Due to
high concentrations of diphenidine (from about 700 to
11,100 ng/g or ng/ml), it was concluded that it was the
main substance responsible for causing death.

Similar concentrations of AB-CHMINACA were
demonstrated in a study conducted by Knittel et al.
(2015). They described the case of death of a 24-year-
old man, by whose corpse a package labelled Spice
was disclosed. Traces of dried blood were visible on
the mouth and around the nostrils. There were no signs
of diseases or injuries that could have contributed to
the death. The concentrations of AB-CHMINACA
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in postmortem blood and in the liver, heart muscle,
and spleen were: 10.2 ng/ml, 47.8 ng/g, 24.2 ng/g
and 26.2 ng/g, respectively. Traces of synthetic can-
nabinoids AKB-48 and XLR-11 were also revealed in
these materials.

According to literature data, AB-CHMINACA and
AB-PINACA were the main psychoactive substances
from the group of synthetic cannabinoids present in bi-
ological material collected from victims of poisonings
and in cases of roadside checks (58 out of all the more
than 6,800 submitted cases) that were analysed from
spring to the end of 2014 in Washington State (Pe-
terson, Couper, 2015). Shanks, Behonick, Jukes and
Shaker (2015) presented three intoxication cases. The
first case concerned a 45-year-old man whose corpse
was found in a room along with 22 “herbal high” pack-
agings. Acute pulmonary edema, hypertrophy and pul-
monary congestion were revealed at the autopsy. The
concentration of AB-CHMINACA in autopsy blood
collected from the heart was 7.2 ng/ml. Other psycho-
active substances were not detected. Another two cas-
es involved traffic accidents with fatalities: a 24-year-
old woman and a 28-year-old man. The woman’s au-
topsy also revealed edema and pulmonary congestion
(as well as a shoulder fracture and numerous bruises
resulting from an accident), and — in toxicological
analysis of blood — the presence of AB-CHMINACA
at a concentration of 3.4 ng/ml, and norfluoxetine at
a concentration of 368 ng/ml. The impairment of psy-
chomotor performance induced by AB-CHMINACA
was considered as the main cause of the accident. In
the next case, a hand-rolled cigarette with a green sub-
stance of plant origin was found in the left hand of
a 28-year-old man. Apart from AB-CHMINACA pres-
ent in autopsy blood at a concentration of 10 ng/ml,
alprazolam was also detected (64.2 ng/ml). Similar
concentrations of AB-CHMINACA in autopsy blood
were presented in the work of Lavins et al. (2015).
Among two cases of death presented by them, the first
concerned a 23-year-old man with a history of addic-
tion to marijuana, whose corpse was found on a road.
Only AB-CHMINACA was revealed in the autopsy,
in peripheral blood and blood collected from the heart
at concentrations of 7.0 and 16.9 ng/ml, respectively.
The presence of AB-CHMINACA was also demon-
strated in stomach tissue: 59.2 ng/g, bile: 46.7 ng/ml
and in liver: 404 ng/g. In the second case, relating to
the death of a 33-year-old woman, the concentrations
of AB-CHMINACA in peripheral and heart autop-
sy blood were 7.1 and 7.8 ng/ml, respectively. The
presence of AB-CHMINACA was also revealed in
her hair — the concentrations of AB-CHMINACA in
three 30-days sections were as follows: 29.9; 25.9 and

37.2 pg/mg. Methadone and EDDP at concentrations
of 167 and 29.6 ng/ml, respectively (the woman was
enrolled on a methadone program), as well as diphen-
hydramine (< 50 pg/ml), Beta-phenethylamine and
cotinine were also revealed in peripheral blood.

Voght et al. (2015) presented another case of fa-
tal intoxication with AB-CHMINACA, in which
a 38-year-old man was found unconscious on the stairs
of his home, and died five hours later in hospital. The
autopsy showed, among other things, the presence of
gastric content in the lungs. Analyses of autopsy mate-
rial revealed the presence of AB-CHMINACA, meth-
adone (210 ng/ml) and pregabalin (5,800 ng/ml). The
concentrations of AB-CHMINACA were 13 ng/ml
(both in serum from peripheral blood and serum from
heart blood), 1.6 ng/ml in the vitreous humour, as well
as 60, 150 and 100 ng/g in liver, kidney and brain,
respectively. The concentration of AB-CHMINACA
in blood serum collected 2 hours after admission to
hospital was 2.0 ng/ml. Analyses of hair showed the
presence of AB-CHMINACA 950 pg/mg, and — simi-
larly to the previous case — this may indicate frequent
administration of this cannabinoid, and therefore the
possibility of accumulation of the substance in the in-
ternal organs, i.e. brain, liver, kidney and adipose tis-
sue. For comparison, in the abovementioned work of
Lavins et al. (2015), in two additionally presented cas-
es of men aged 21 and 34 years who had been stopped
for a road check while driving, the blood concentra-
tions of AB-CHMINACA were 1.4 and 10.8 ng/ml,
respectively. The concentrations of AB-CHMINACA
and other substances in all the discussed cases are
summarized in Table 2.

6. Summary and conclusions

AB-CHMINACA is a synthetic cannabinoid which
exhibits effects similar to those demonstrated by other
compounds in this group that act on the cannabinoid
receptors. Its effects, however, are referred to as much
stronger and longer. Numerous cases documented and
described in the literature over the past few years of
psychotic episodes and intoxications with AB-CHMI-
NACA, including fatal poisoning, clearly indicate
the dangers associated with the use of this substance.
Threats to the health and even the life of users are
intensified by the simultaneous administration of
AB-CHMINACA along with other substances. This
case is the first in which the simultaneous presence of
AB-CHMINACA and ethyl alcohol was demonstrat-
ed, which may indicate a dangerous depressive effect

Problems of Forensic Sciences 2016, vol. 106, 482—495
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Table 2
AB-CHMINACA and other drug concentrations in different biological materials
Sex (age) Specimen AB-CHMINACA  Other drugs Reference
[ng/ml or ng/g]
Male (30) Femoral vein blood <LOQ (=1) Diphenidine 715 [4]
Right heart blood <LOQ (=1) 707
Left heart blood <LOQ (=1) 923
Urine <LOQ (=1) 376
Brain 15.6 1,550
Heart muscle 20.0 2,070
Lung 8.02 1,600
Liver 21.2 2,960
Spleen 7.55 1,300
Kidney 24.7 2,510
Pancreas 38.9 1,910
Adipose tissue 24.8 11,100
5-fluoro-AMB 18.7
Male (24) Blood 10.2 AKB-48 0.36 [6]
XLR-11 0.09
AB-CHMINACA metabolite 1.63
UR-144-N-COOH 0.54
UR-144-N-OH 0.24
Urine 0.79 AB-CHMINACA metabolite 3.41
UR-144-N-COOH 1.67
Vitreous humour <LOQ UR-144-N-OH 0.72
Liver 47.8 AKB-48 1.03
AB-CHMINACA metabolite 12.8
UR-144-N-COOH 7.60
Heart muscle 24.2 AKB-48 2.11
XLR-110.33
UR-144-N-COOH 1.47
Spleen 26.2 AKB-48 0.55
XLR-110.15
AB-CHMINACA metabolite 1.04
Male (45) Heart blood 7.2 [9]
Female (24) Blood 34 Norfluoxetine 368 [9]
Male (28) Blood 10 Alprazolam 64.2 [9]
Male (23) Peripheral blood 7.0 Caffeine, cotinine [7]
Heart blood 16.9
Stomach 59.2
Bile 46.7
Liver 404
Female (33)  Peripheral blood 7.1 Methadone 167 [7]
EDDP 29.6
Diphenhydramine < 0.05
Beta-phenethylamine
Heart blood 7.8 Cotinine
Hair (three 1 cm segments) 29.9,25937.2
Male (21) Blood 1.4 AB-PINACA 7.8 [7]
Male (34) Blood 10.8 AB-PINACA 0.20 [7]
AB-FUBINACA
Male (38) Ante-mortem serum 2.0 Methadone 210 [12]
Peripheral post-mortem serum 13 Pregabalin 5,800
Heart serum 13
Vitreous humour 1.6
Brain 100
Liver 60
Kidney 150
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of both of these substances on the central nervous sys-
tem.

In the described case of death, the concentrations
of AB-CHMINACA in different materials ranged from
0.1 to 2.7 ng/ml. Blood is the most important autop-
sy material for toxicological tests to determine the
cause of death from poisoning. The concentration of
AB-CHMINACA in blood in the discussed case was
1.5 ng/ml. The determinations of AB-CHMINACA in
blood from sections of internal organs may differ from
the results of determination in the tissues; the latter
were primarily aimed at confirming the administration
of this substance. AB-CHMINACA concentrations in
various autopsy materials discussed in the literature
were in the range of about several to several dozen
ng/ml or even several hundred ng/g (in liver). The
concentrations of this compound in the blood samples
were higher, in the range of 3.4-16.9 ng/ml. The inter-
pretation of these concentrations is difficult, consid-
ering that the concentrations of AB-CHMINACA in
autopsy material, as was pointed out in the discussed
literature, may differ from the concentrations at the
time of death due to a postmortem redistribution of the
xenobiotic. In turn, the lipophilic nature of the com-
pound can affect the accumulation of substances in the
internal organs after each administration. It should be
noted that in one case of fatal intoxication (Hasega-
wa et al., 2015), AB-CHMINACA was not revealed in
blood, while this substance was present in other mate-
rials collected during the autopsy.
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SMIERTELNE ZATRUCIE SYNTETYCZNYM KANNABINOIDEM
AB-CHMINACATALKOHOLEM ETYLOWYM -
ANALIZA PRZYPADKU I PRZEGLAD PISMIENNICTWA

1. Wprowadzenie

Najwigksza, najbardziej zroznicowang i najszybciej
rozwijajaca si¢ grupe nowych substancji psychoaktyw-
nych stanowig obecnie syntetyczne kannabinoidy. Maja
one zdolno$¢ oddzialywania w organizmie na receptory
kanabinoidowe, nasladujac efekty wywotywane przez
A°-tetrahydrokannabinol (THC), czyli gtéwng substancje
psychoaktywna konopi. Sg one sprzedawane jako prepa-
raty roslinne i reklamowane jako ,,legalna” i ,,bezpiecz-
na” alternatywa marihuany, podczas gdy ich stosowanie
stanowi bezposrednie zagrozenie dla zdrowia, a nawet
utraty zycia ich uzytkownikéw (Adamowicz, 2016).

Pierwszy syntetyczny kannabinoid — JWH-018 — po-
jawit sie¢ w Polsce w 2008 roku. Od tego czasu obser-
wowany jest ciggly wzrost liczby tych substancji wpro-
wadzanych na rynek. Nowe, syntetyczne kannabinoidy
pojawiaja si¢ migdzy innymi jako efekt systematycznej
nowelizacji Ustawy o przeciwdziataniu narkomanii. Te,
ktoére zostaja objete kontrolg prawna, sa szybko zastepo-
wane przez inne, niekontrolowane substancje. Ostatnia
nowelizacja tej ustawy spowodowata zmiang¢ statusu
114 substancji, w tym 30 syntetycznych kannabinoidow,
ktére zostalty wprowadzone na listg¢ srodkow odurzaja-
cych.

Na poczatku lipca 2015 roku media w Polsce infor-
mowatly o wielu zatruciach tzw. dopalaczami. W ciagu
dwoch tygodni odnotowano kilkaset przypadkow za-
tru¢, w tym $miertelnych, ktore w wigkszosci wigza-
no z przyjeciem preparatu Mocarz. W ostatnich latach
produkt o tej nazwie byt jednym z najbardziej popular-
nych preparatow ro$linnych, ale jego sktad chemiczny
zmieniat si¢. W sktad tego produktu wchodzity: od 2012
roku — UR-144, a od 2015 r. - AB-CHMINACA, MDM-
B-CHMICA, a takze SF-UR-144 (XLR-11), BB-22 i 5F-
PB-22. Obecnie wiadomo, ze wiele z tych zatru¢ byto
wynikiem uzycia preparatu zawierajagcego syntetyczny
kannabinoid MDMB-CHMICA (Adamowicz, 2016;
Adamowicz, Gieron, 2016). W niniejszej pracy opisa-
no przypadek zgonu w nastgpstwie wypalenia preparatu
Mocarz. Niemniej w wyniku przeprowadzonych badan w
materiale biologicznym pobranym podczas sekcji zwlok
wykazano obecno$¢ syntetycznego kannabinoidu AB
-CHMINACA (N-[(25)-1-amino-3-metylo-1-oksobutan-
2-yl]-1-(cykloheksylmetylo)indazolo-3-karboksamid).

AB-CHMINACA jest pochodng indazolu o budo-
wie zblizonej do innych pochodnych indazolu (AB-PI-

NACA i MAB-CHMINACA) oraz pochodnych indolu
(MDMB-CHMICA). Wzory strukturalne tych zwiazkow
przedstawiono na rysunku 1. Patent opisujacy synteze
AB-CHMINACA zostat zgloszony przez firme Pfizer
w 2009 roku (Buchner i in., 2009). Substancja ta jest
obecna na europejskim rynku narkotykowym od poczat-
ku 2014 roku. AB-CHMINACA jest kontrolowana w kil-
ku krajach, m.in. w Estonii, na Wegrzech, w Szwecji,
a takze w Turcji, Japonii, Chinach i Stanach Zjednoczo-
nych!. W Polsce AB-CHMINACA nie jest zamieszczona
w wykazie $srodkow odurzajacych i substancji psychotro-
powych objetych Ustawg o przeciwdziataniu narkomanii
z dnia 29 lipca 2005 roku z p6zn. zm. Zgodnie natomiast
z Rozporzadzeniem Ministra Zdrowia z dnia 27 listopada
2015 roku z pézn. zm. substancja ta widnieje w wykazie
nowych substancji psychoaktywnych (NSP).

AB-CHMINACA jest najczgSciej sprzedawa-
na w formie proszku (biaty lub zolttawy) lub wchodzi
w sktad dopalaczy na bazie preparatow roslinnych. Sub-
stancja ta jest przyjmowana poprzez palenie, najczgscie)
zostaje naniesiona na material roslinny (w proporcjach
1:20-1:40), ale takze dodawana do glikolu propylenowe-
go (okoto 20-60 mg/ml) do uzytku w papierosach elek-
tronicznych. Rzadziej palona jest w postaci proszku oraz
przyjmowana przez inhalacj¢ lub doustnie. Z informacji
opisywanych przez uzytkownikoéw na forach interneto-
wych wynika, ze dawki progowe przyjmowane przez pa-
lenie wynosza 1-2 mg, najcze¢sciej przyjmowane miesz-
cza si¢ w zakresie 3—5 mg, a jako wysokie sg okreslane
na poziomie 8—10 mg. Dawki doustne okreslane sg na
50-70 mg. Dziatanie AB-CHMINACA jest bardzo dhu-
gie w pordwnaniu z innymi kannabinoidami. W przypad-
ku palenia rozpoczyna si¢ ono po 1-2 min, najsilniejsze
efekty obserwowane sa po okoto 20—40 min, a trwaja do
okoto 2-3 h. Po przyjeciu doustnym dziatanie jest znacz-
nie dtuzsze. Tolerancja na ten zwigzek rozwija si¢ szyb-
ko?.

Uzytkownicy okreslaja dziatanie AB-CHMINACA
jako bardzo silne w porownaniu do innych syntetycznych
kannabinoidow, ale tez najbardziej zblizone do marihu-
any. Testy prowadzone na myszach (dotyczace sponta-
nicznej aktywnosci, katalepsji, hipotermii i analgezji)

! EMCDDA. European Database on New Drugs (EDND).
https://ednd.emcdda.europa.eu

2 Drugs Forum (https://drugs-forum.com/), Forum Dopalamy
(https://forum.dopalamy.com/), Hyperreal (https://hyperreal.
info/).
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wykazaly 11-58 razy silniejsze dziatanie w poréwnaniu
do THC (Wiley i in., 2015). Do efektow wywotywanych
przez t¢ substancje, opisywanych przez uzytkownikoéw
w zrédlach internetowych, nalezy zaliczy¢é poprawe
nastroju, bezsenno$é¢, uspokojenie, stany euforyczne,
zaburzenia §wiadomosci, napigcie migsniowe, podwyz-
szong temperature ciala i tachykardi¢. Po zakonczeniu
dziatania obserwowane sg takze zwickszona potliwos¢,
senno$¢, bole gtowy, leki, ostabienie, drzenie rak, nudno-
$ci 1 problemy zotadkowe. Po przerwaniu dtugotrwatego
stosowania pojawia si¢ rozdraznienie, zmgczenie, depre-
sja, drgawki, bezsenno$¢ i brak apetytu?.

Do charakterystycznych objawdéw klinicznych za-
obserwowanych u hospitalizowanych uzytkownikow
AB-CHMINACA nalezg delirium i drgawki. Niektorzy
pacjenci wymagali wspomagania pracy uktadu oddecho-
wego poprzez podiaczenie do respiratora (Tyndall i in.,
2015). U kierowcow zatrzymanych do kontroli drogo-
wej, u ktorych wykazano obecnos¢ AB-CHMINACA,
obserwowano przekrwione oczy, oczoplas, szerokie zre-
nice, podwyzszone tetno, obnizone cisnienie, betkotliwa
mowg, powolne i ospale ruchy, trudnosci z utrzymaniem
réwnowagi i senno$¢ (Petersom, Couper, 2015).

Celem niniejszej pracy bylo przedstawienie przypad-
ku $miertelnego zatrucia mezczyzny, u ktérego wykaza-
no obecno$¢ AB-CHMINACA oraz omoéwienie stgzen
tego zwigzku obserwowanych w materiale sekcyjnym.

2. Opis przypadku

Megzczyzna w wieku okoto 30 lat, uzalezniony od al-
koholu i $rodkéw odurzajacych, udat si¢ w nocy samo-
chodem wraz z dwoma znajomymi na stacj¢ paliw. Gdy
wysiadl z samochodu, zaczat pali¢ umieszczony w luf-
ce susz z opakowania o nazwie Mocarz. Po pierwszych
dwoch wdechach mezezyzna zachwiat sig, stracit rowno-
wage, wymachiwat rekoma i upadt na trawnik twarza do
podtoza. Udzielajacy mu pomocy dwaj koledzy zauwa-
zyli lekkie krwawienie z nosa. M¢zczyzna mial niewy-
razng, betkotliwg mowe, a kontakt z nim byt utrudnio-
ny. Odméwit wezwania pogotowia ratunkowego. Jeden
z kolegbow oznajmit, ze taka reakcja jest u niego typowa,
kiedy przyjmuje dopalacze i ze dotychczas zawsze re-
agowal w podobny sposoéb, po czym objawy te ustepo-
waly. Usadowili go wiec na trawniku i odjechali. Gdy
po okoto godzinie znajomi powrdcili, mezczyzna lezat
nieprzytomny w tym samym miejscu, w pozycji na brzu-
chu, z gtowa skierowang w bok i nienaturalnie wygie-
tymi konczynami. Na trawniku, obok twarzy, widoczne
byly §lady wymiocin. Puls byt stabo wyczuwalny, od-
dech bardzo sptycony. Utozono go w pozycji bezpiecznej
i wezwano pogotowie ratunkowe. Przybyly na miejsce

3 Ibid.

(po okolo pot godziny) lekarz pogotowia stwierdzit zgon
mezczyzny. Przy zwlokach ujawniono puste opakowanie
po leku Sildenafil Medana oraz lufke ze sladami suszu.

Wykonana trzy dni po zgonie sekcja zwlok wykazata
m.in. przekrwienie narzagdow wewnetrznych oraz obrzek
ptuc. Przeprowadzone badania wstgpne na zawarto$¢
alkoholu etylowego wykazaty: 1,80%0 we krwi, 2,78%o
w moczu, 2,26%0 w plynie z gatki ocznej. W wyniku
przeprowadzonej autopsji stwierdzono, ze przyczyna
$mierci byla ostra niewydolnos¢ krazeniowo-oddecho-
wa, o niedajacej si¢ sekcyjnie ustali¢ przyczynie. Do
Instytutu Ekspertyz Sadowych (IES) nadestano krew,
mocz, a takze wycinki mozgu, ptuca, zotadka, wraz z tre-
$cig pokarmowa, watroby, nerki oraz jelita cienkiego ce-
lem wykonania badan na zawarto$¢ lekéw i narkotykow,
w tym NSP.

3. Metody
3.1. Materialy i odczynniki

Substancje wzorcowe AB-CHMINACA i1 JWH-
018-D, zakupiono w firmie LGC Standards (Dziekanow
Lesny, Polska), acetonitryl i kwas mrowkowy (98—100%)
w firmie Merck (Warszawa, Polska), a kwas solny (35—
39%) w firmie POCH S.A. (Gliwice, Polska).

Proby krwi kontrolnej (wolnej od analitdw) stoso-
wane do opracowania i walidacji metody pozyskano ze
stacji krwiodawstwa i1 do czasu badan przechowywano
w temperaturze —20°C. Krew ta zostata uprzednio zbada-
na na zawarto$¢ NSP, w tym AB-CHMINACA oraz kla-
sycznych narkotykéw. Wykonane badania przesiewowe
tej krwi nie ujawnity obecnosci ww. srodkow.

Material dowodowy stanowity proby krwi, moczu,
a takze wycinki narzagdow wewnetrznych: mézgu, ptuca,
zotadka wraz z trescig pokarmowa, watroby, nerki oraz
jelita cienkiego.

3.2. Analizy przesiewowe

W pierwszej kolejnosci wykonano badania krwi i mo-
czu na obecno$¢ srodkow odurzajacych oraz substancji
psychotropowych z grup amfetamin (w tym MDMA),
benzodiazepin, kannabinoli, opioidow i kokainy. Badania
te wykonano metoda immunoenzymosorbcyjna (ELISA)
przy uzyciu testow firmy Neogen. Analizy przesiewowe
na obecnos¢ szerokiej grupy lekéw o réznym dziataniu
na organizm ludzki (w tym o dziataniu przeciwpadaczko-
wym, przeciwpsychotycznym, przeciwbdlowym, nasen-
nym i innym) wykonano metodami chromatografii cie-
czowej potaczonej z tandemowgq spektrometrig mas (LC
-MS/MS) oraz chromatografii cieczowej z detekcja dio-
dowa (HPLC-DAD). Badania przesiewowe krwi i moczu
w kierunku NSP przeprowadzono zgodnie z wcze$niej
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opublikowang metoda (Adamowicz, Tokarczyk, 2016).
Wykonano takze badania metodg LC-MS/MS na obec-
nos¢ sildenafilu (sktadnika czynnego leku o nazwie Sil-
denafil Medana) we krwi, moczu i tresci zoladkowe;.

3.3. Oznaczanie AB-CHMINACA

3.3.1. Przygotowanie probek do badan

Po dwie proby krwi, moczu, ociekliny mézgu, phu-
ca, watroby, nerki i jelita (0,2 ml kazda) umieszczano
w fiolkach Eppendorfa i wzbogacano standardem we-
wnetrznym (IS) JWH-018-D,, by osiggna¢ stezenie
10 ng/ml. Nastepnie do prébek dodawano (porcjami po
50 ul) 600 ul schtodzonego acetonitrylu. Probki wytrza-
sano przez 30 s, po czym wirowano przez 5 min przy
13 000 rpm. Faz¢ organiczng (600 pl) przenoszono do
szklanych, zakrecanych fiolek o pojemnosci 1,5 ml. Prob-
ki odparowywano w temperaturze 37°C do uzyskania
suchej pozostatosci, a nastepnie rozpuszczono w 100 pl
0,1% kwasu mrowkowego w wodzie (v/v) i przenoszono
do fiolek do automatycznego podajnika préobek.

3.3.2. Aparatura i warunki analizy

Oznaczenie AB-CHMINACA przeprowadzono me-
toda LC-MS/MS. Analizy wykonano przy uzyciu chro-
matografu cieczowego serii 1200 potaczonego ze spek-
trometrem mas 6460 Triple Quad firmy Agilent Tech-
nologies, przy uzyciu kolumny Kinetex 2,6 pm 100 A
(4,6 x 10 mm) z wypetieniem C18 firmy Phenomenex.
Aparat pracowal w trybie jonizacji dodatniej (+ESI).
Faze ruchoma, przeplywajaca przez kolumne z szyb-
koscig 0,5 ml/min, stanowita mieszanina 0,1% kwasu
mrowkowego w acetonitrylu i wodzie (v/v). Zastosowa-
no 22 minutowy program gradientowy (w odniesieniu
do zawartoS$ci acetonitrylu): 0 min — 10%, 1 min — 10%,
13 min — 90%, 16 min — 90%, 16,5 min — 10%, 22 min —
10%. Czas retencji AB-CHMINACA wynosit 13,8 min
(wzgledny czas retencji 0,825). Monitorowano wybrane
przej$cia (MRM) jondw (m/z) do analizy potwierdzaja-
cej oraz ilosciowej (pogrubione): 357,2—241,1 (przy
energii kolizji 24 V), 357,2—340,2 (4 V)i 357,2—312,2
(12 V) dla AB-CHMINACA oraz 351,2—155,0 (24 V)
i351,2—127,0 (52 V) dla JWH-018-D,. Napigcie frag-
mentora wynosito 43 V dla AB-CHMINACA i 118 V dla
JWH-018-D,, napigcie przySpieszenia w komorze koli-
zyjnej 7 V dla obu zwigzkoéw. Ponadto detektor masowy
pracowal przy nast¢pujacych parametrach: napigcie ka-
pilary 3000 V, przeptyw gazu (azotu) 11 I/min, tempera-
tura gazu 325°C, przeptyw gazu ostonowego 10 1/min,
temperatura gazu ostonowego 325°C, cisnienie rozpy-
lacza 40 psi. Zbieranie i analiz¢ danych prowadzono
za pomocg oprogramowania MassHunter firmy Agilent
Technologies (wersja B.04.01).

3.3.3. Walidacja metody

W celu zwalidowania metody oznaczania AB-CHMI-
NACA okres$lono m.in.: granicg wykrywalno$ci (LOD),
granice oznaczalnosci (LOQ), zakres liniowosci, precy-
zje, doktadno$¢, odzysk i efekt matrycy (ME). Wykona-
no sze$ciopunktowa krzywa kalibracyjna dla krwi w za-
kresie 0,1-50 ng/ml. LOD (0,06 ng/ml) zostata obliczona
przy zastosowaniu oprogramowania MassHunter dla ste-
zenia wywotujacego sygnatl detektora trzykrotnie wigk-
szy niz wysoko$¢ szumow dla najmniej intensywnego
przejscia MRM (m/z 357,2—340,2). Specyficzno$¢ meto-
dy okreslono, analizujac proby krwi od 0s6b nieprzyjmu-
jacych AB-CHMINACA, a takze proby krwi pochodzace
z wykonywanych w IES ekspertyz, w ktorych wykazano
inne substancje, w tym NSP. Jako LOQ przyje¢to najniz-
szy punkt krzywej kalibracyjnej (0,1 ng/ml). Wydajno$¢
ekstrakeji, ME, precyzje 1 doktadno$¢ metody, obliczono
przy stezeniach 1 1 10 ng/ml. Wyznaczone inne parame-
try walidacyjne tj. precyzja, odzysk i ME wynosity od-
powiednio: 15% (precyzja dla stezenia 10 ng/ml) i 20%
(1 ng/ml), 89,5% (odzysk dla stezenia 10 ng/ml) i 103,6%
(1 ng/ml) oraz 124% (ME dla stezenia 10 ng/ml) i 79%
(1 ng/ml).

4. Wyniki

W wyniku przeprowadzonych badan materiatu dowo-
dowego zabezpieczonego podczas sekcji zwlok stwier-
dzono obecnos¢ AB-CHMINACA. Wyznaczone steze-
nia tego zwigzku w badanych materialach miescity si¢
w zakresie od 0,1-2,7 ng/ml i przedstawiono je w tabeli
1. Przyktadowy chromatogram probki (ekstraktu mozgu)
przedstawiono na rysunku 2.

Analizy krwi i moczu przeprowadzone metodg ELI-
SA na obecnos¢ srodkow odurzajacych i substancji psy-
chotropowych z grupy pochodnych amfetaminy i me-
tamfetaminy (w tym MDMA) kokainy, kannabinoli,
benzodiazepin i opioidéw daly wynik ujemny. Analizy
przesiewowe krwi, moczu i tresci pokarmowej zotadka
na obecno$¢ sildenafilu oraz innych lekow o réznym
dziataniu na organizm ludzki réwniez nie wykazaly
obecnosci tych substancji.

5. Dyskusja

W artykule przedstawiono przypadek zatrucia
30-letniego me¢zezyzny syntetycznym kannabinoidem
AB-CHMINACA. W badaniach po$miertnych wykryto
réwniez obecno$¢ alkoholu etylowego. Opisywane w li-
teraturze zatrucia AB-CHMINACA sg najcze¢$ciej zatru-
ciami ztozonymi, w ktorych wykazywano kilka substan-
cji o dziataniu psychoaktywnym (w tym réwniez innych
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syntetycznych kannabinoidéw czy tez pochodnych ben-
zodiazepiny). Objawy zaobserwowane przez §wiadkow
w omawianym przypadku koresponduja z opisywanymi
w pismiennictwie przypadkami zatru¢ AB-CHMINACA
i innymi syntetycznymi kannabinoidami (Klavz, 2016;
Peterson, Couper, 2015; Tyndall i in., 2015).

Z przegladu pisSmiennictwa dotyczacego zgonow,
w ktorych wykazano obecnos¢ AB-CHMINACA w ma-
teriale sekcyjnym wynika, ze za najczgstsza przyczyng
zgonow uznawano ostrg niewydolnos¢ wielonarzadowa
o nicustalonej etiologii. W trakcie autopsji najczgsciej
stwierdzano intensywne przekrwienie narzadéw we-
wnetrznych 1 §lady wymiocin w ptucach, co uznawano
za charakterystyczne w zatruciach ostrych syntetyczny-
mi kannabinoidami (Lavins i in., 2015; Trecki, Gerona,
Schwartz, 2015).

Zatrucie $miertelne AB-CHMINACA jako pierwsi
opisali Hasegawa i in. w 2015 r. Przypadek ten dotyczyt
zgonu 30-letniego mezezyzny, ktéorego zwloki ujawnio-
no w samochodzie. Obok zwlok znajdowato si¢ opako-
wanie po preparacie w postaci suszu roslinnego o nazwie
Herbal Incense — The Super Lemon, ktéry najprawdo-
podobniej wypalil. W czasie sekcji zwlok pobrano do
badan toksykologicznych wycinki mozgu, migsénia ser-
cowego, pluc, watroby, §ledziony, nerki, trzustki, tkanki
thuszczowej, krew (obwodowa, z lewej i prawej komory
serca) oraz mocz. Zawartosci AB-CHMINACA w tych
materiatach miescity si¢ w zakresie od okoto 7 ng/g ($le-
dziona) do okoto 35 ng/g (trzustka). W mdzgu stezenie
tego zwiazku wynosito okoto 16 ng/g, w ptucach okoto
8 ng/g, natomiast w watrobie, w nerce i w tkance thusz-
czowej odpowiednio okoto 21, 25 1 25 ng/g. W moczu
i w probach krwi nie wykazano natomiast AB-CHMINA-
CA. Ponadto we wszystkich pobranych materiatach wy-
kryto difenidyne — substancje¢ psychoaktywna o dziataniu
podobnym do metoksetaminy i fencyklidyny, a w tkan-
ce tluszczowej dodatkowo 5-fluoro-AMB (syntetyczny
kannabinoid). Z uwagi na wysokie st¢zenia difenidyny
(od okoto 700 do 11 100 ng/g lub ng/ml) stwierdzono, ze
to ona byta glowna substancja odpowiedzialng za spowo-
dowanie zgonu.

Podobne stezenia AB-CHMINACA wykazano w ba-
daniach przeprowadzonych przez Knittel i in. (2015).
Przedstawiono w nich przypadek zgonu 24-letniego
mezczyzny, przy ktorego zwlokach ujawniono opakowa-
nie z napisem Spice. Na ustach i wokot nozdrzy widocz-
ne byly $lady zaschnigtej krwi. Brakowalo jakichkolwiek
oznak choroby oraz urazéw mogacych przyczynic si¢ do
zgonu. Stezenia AB-CHMINACA we krwi sekcyjnej
oraz w watrobie, migséniu serca i $ledzionie, wynosity od-
powiednio: 10,2 ng/ml, 47,8 ng/g, 24,2 ng/g i 26,2 ng/g.
W materiatach tych wykazano réwniez $ladowe ilosci
syntetycznych kannabinoidow AKB-48 oraz XLR-11.

Jak wynika z danych zawartych w literaturze,
AB-CHMINACA i AB-PINACA byly glownymi sub-

stancjami psychoaktywnymi z grupy syntetycznych kan-
nabinoli obecnymi w materiale biologicznym pobranym
od ofiar zatru¢ oraz przypadkéw kontroli drogowych
(58 z wszystkich nadestanych ponad 6800 przypadkow),
jakie opiniowano od wiosny do konca 2014 roku w stanie
Waszyngton (Peterson, Couper, 2015). Trzy przypadki
zatru¢ zostaly zaprezentowane przez Shanks, Behonick,
Jukes i1 Shaker (2015). Pierwszy dotyczyt 45-letniego
mezezyzny, ktérego zwloki ujawniono w pokoju, wraz
z 22 opakowaniami po produktach roslinnych typu do-
palacze. W trakcie sekcji wykazano ostry obrzek, prze-
rost i przekrwienie ptuc. Stgzenie AB-CHMINACA we
krwi sekcyjnej pobranej z serca wynosito 7,2 ng/ml. Nie
stwierdzono przy tym obecnosci innych substancji psy-
choaktywnych. Kolejne dwa przypadki dotyczyly wy-
padkow drogowych ze skutkiem $miertelnym: 24-letniej
kobiety i 28-letniego m¢zczyzny. Sekcja zwlok kobiety
wykazala rowniez obrzgk i przekrwienie pluc (a tak-
ze ztamanie barku i liczne stluczenia bgdace skutkiem
wypadku), a w badaniu toksykologicznym krwi wyka-
zano obecno$¢ AB-CHMINACA w stezeniu 3,4 ng/ml
oraz norfluoksetyng w stezeniu 368 ng/ml. Za gtoéwna
przyczyne wypadku uznano uposledzenie sprawnosci
psychomotorycznej wywotane przez AB-CHMINACA.
W lewej dtoni 28-letniego mezezyzny znaleziono recz-
nie skrecony papieros z zielong substancjg pochodzenia
roslinnego. We krwi sekcyjnej oprocz AB-CHMINACA
obecnej w stezeniu 10 ng/ml wykryto réwniez alprazo-
lam (64,2 ng/ml). Podobne st¢zenia AB-CHMINACA
we krwi sekcyjnej przedstawiono w pracy Lavins i in.
(2015). Sposrod zaprezentowanych przez nich dwoéch
przypadkow zgondw, pierwszy dotyczyt 23-letniego
mezezyzny z historig uzaleznienia od marihuany, ktérego
zwtloki znaleziono na jezdni. We krwi sekcyjnej obwo-
dowej i pobranej z serca wykazano jedynie AB-CHMI-
NACA w stezeniach odpowiednio: 7,0 i 16,9 ng/ml.
Obecnos¢ AB-CHMINACA wykazano takze: w tkan-
ce zotadka 59,2 ng/g, zoélci 46,7 ng/ml i w watrobie
404 ng/g. W drugim przypadku odnoszacym si¢ do zgo-
nu 33-letniej kobiety stezenia AB-CHMINACA we krwi
sekcyjnej obwodowej i z serca wynosily odpowiednio
7,1 17,8 ng/ml. Obecno$é¢ AB-CHMINACA stwierdzono
réwniez w jej wlosach — w trzech trzydziestodniowych
odcinkach stezenie AB-CHMINACA wynosito odpo-
wiednio: 29,9; 25,9 oraz 37,2 pg/mg. We krwi obwodo-
wej wykazano ponadto metadon i EDDP w stezeniach
wynoszacych odpowiednio: 167 i 29,6 ng/ml (kobieta
byta objeta programem metadonowym), a takze difenhy-
draming (< 50 pg/ml), betafenetylaming i kotynine.
Voght i in. (2015) przedstawili kolejny przypadek
$miertelnego zatrucia AB-CHMINACA, w ktorym
38-letni mezczyzna zostat znaleziony nieprzytomny na
schodach swojego domu, a zmart 5 godzin poézniej w szpi-
talu. Sekcja wykazata m.in. obecnos¢ tresci zotadkowe;j
w ptucach. W badaniu materialu sekcyjnego stwierdzono
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obecno$¢ AB-CHMINACA, metadonu (210 ng/ml) i pre-
gabaliny (5800 ng/ml). St¢zenia AB-CHMINACA wy-
nosily: 13 ng/ml (zar6wno w surowicy krwi obwodowe;j
jak i surowicy krwi z serca), 1,6 ng/ml w ptynie z gatki
ocznej oraz odpowiednio 60, 150 i 100 ng/g w watrobie,
nerce i w moézgu. W surowicy krwi pobranej 2 godzi-
ny po przyjeciu do szpitala stezenie AB-CHMINACA
wynosito 2,0 ng/ml. Przeprowadzone badania wlo-
sow wykazaly obecnos¢ 950 pg/mg AB-CHMINACA
i analogicznie, jak w poprzednim przypadku, moze to
wskazywac na czgste przyjmowanie tego kannabinoidu,
a w zwigzku z tym mozliwo$¢ kumulowania si¢ sub-
stancji w narzadach wewnetrznych, tj. mézgu, watrobie,
nerce czy tez w tkance tluszczowej. Dla pordéwnania,
w omawianej powyzej pracy Lavins i in. (2015) w dwoch
dodatkowo zaprezentowanych przypadkach kontroli dro-
gowych z udziatem me¢zezyzn w wieku 21 i 34 lata, ste-
zenia AB-CHMINACA we krwi wynosity odpowiednio
1,4 1 10,8 ng/ml. Stgzenia AB-CHMINACA i innych
srodkow jej towarzyszacych we wszystkich omawianych
przypadkach zestawiono w tabeli 2.

6. Podsumowanie i wnioski

AB-CHMINACA jest syntetycznym kannabinoidem,
ktéry wykazuje dziatanie podobne do innych zwiazkow
z tej grupy oddziatujacych na receptory kannabinoidowe.
Efekty jego dziatania sg jednak okreslane jako znacznie
silniejsze i dtuzsze. Liczne udokumentowane i opisywane
w pismiennictwie w ciggu ostatnich kilku lat przypadki
epizodow psychotycznych oraz zatru¢ AB-CHMINACA,
w tym zatru¢ $§miertelnych, jednoznacznie wskazujg na
niebezpieczenstwa zwigzane ze stosowaniem tej substan-
cji. Zagrozenia rozstroju zdrowia, a nawet utraty zycia
uzytkownikow, sg potggowane przez jednoczesne przyj-
mowanie AB-CHMINACA wraz z innymi substancjami.
Opisany przypadek jest pierwszym, w ktérym wykazano
jednoczesng obecnos¢ AB-CHMINACA i alkoholu ety-
lowego, co moze wskazywac na niebezpieczne, depre-
syjne oddziatywanie obu tych substancji na osrodkowy
uktad nerwowy.

W opisanym przypadku zgonu stezenia AB-CHMI-
NACA w réznych materiatach miescily si¢ w zakresie
0d 0,1 do 2,7 ng/ml. Najistotniejszym materialem sekcyj-
nym do badan toksykologicznych w celu ustalenia przy-
czyny zgonu z zatrucia jest krew. Stezenie AB-CHMI-
NACA we krwi w omawianym przypadku wynosilo
1,5 ng/ml. Oznaczenia AB-CHMINACA w ocieklinach
wycinkdw wewnetrznych moga rozni¢ si¢ od wynikow
oznaczen w tkankach; mialy one na celu przede wszyst-
kim potwierdzenie przyjecia tej substancji. Omdwione
w pismiennictwie st¢zenia AB-CHMINACA w réznych
materiatach sekcyjnych miescity si¢ w zakresie od oko-
to kilku do kilkudziesi¢ciu ng/ml, a nawet kilkuset ng/g

(w watrobie). Stezenia tego zwiazku w probach krwi
byty wyzsze i miescily si¢ w zakresie 3,4-16.9 ng/ml. In-
terpretacja tych stezen jest trudna, biorac pod uwage, ze
zawartos¢ AB-CHMINACA w materiale sekcyjnym, jak
zwrdcono uwage w omawianym pi§miennictwie, moze
r6zni¢ si¢ od zawartosci w chwili zgonu ze wzgledu na
pos$miertng redystrybucje ksenobiotyku. Z kolei lipofilny
charakter zwigzku moze wptywaé na kumulacj¢ substan-
c¢ji w narzadach wewngtrznych po kazdorazowym przy-
jeciu. Nalezy zaznaczy¢, ze w jednym przypadku $mier-
telnego zatrucia (Hasegawa i in., 2015) nie wykazano
AB-CHMINACA we krwi, podczas gdy ten zwiazek byt
obecny w innych materiatach pobranych podczas sekcji
zwtlok.
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