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Abstract

The synthetically new illicit drugs which are called New psychoactive substances (NPS)
are the calamity of the modern era. Their danger is much more than the natural drugs of
abuse and at the same time, they cannot be detected on regular drug screens making
diagnosis very difficult. The number of NPS is growing very fast making their detection
more complicated. Another challenge is that their health effects are not well studied and
cannot be predicted. Synthetic cannabinoids (SCs) are the most prevalent group in all
available NPS. One recent member of the SCs group is AB-CHMINACA. This review
article summarizes the available data about AB-CHMINACA. The obtained data were
summarized under the following subtitles; historical background, chemical structure,
classification, physical characters, pharmacokinetics and pharmacodynamics, toxicity,
methods of detection, the magnitude of the problem, and the situation in Egypt. The
reviewed studies reveal that AB-CHMINACA like other SC substances are considered
toxic with high liability for dependence. Most of the available studies are case reports.
The available literature is lacking in specific organ pathology and well-structured toxicity
studies.
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Introduction

New psychoactive substances (NPS) are the responsibility of evaluating the risk
considered a major health threat and a and detecting new substances. This helps
medico-legal challenge all over the wo- authorities banning their trading and co-
rld. Although they are gaining the aten- nsumption (. Classification of NPS is b

tion of health workers and police autho- ed on their effects compared to the old d-
rities, still the information about their h- rugs of abuse. They include Synthetic c-
ealth hazards is insufficient. Another ch- annabinoids, Synthetic Cathinones, Syn-
allenge is the speed at which new sub- thetic opioids, benzodiazepine analogs,
stances appear making researchers take and many others.[?
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Synthetic cannabinoids (SCs) are subs-
tances that are created in the lab to give
the same psychoactive action as tetra-
hydrocannabinol (THC), the main active
substance in Cannabis. Cannabis is the
most widely used substance of abuse
worldwide, which is legally banned in
most countries. SCs may have chemical
structures related to THC, but most of
them have different structures making
them undetectable by usual screening m-
ethods. 1 They emerged in the drug
market as first, second, and most recent
third-generation substances. [*]

Material and methods

Searching the available literature for all
types of articles: review articles, observ-
ational studies, and experimental studies.
The used search engines were google sc-
holar and Egyptian Knowledge Bank.
The used keywords: AB-CHMINACA,
synthetic cannabinoids, THC, and Strix
in Egypt. The revised data were sum-
arized and arranged under the following
subtitles: historical background, chem-
ical structure, classification, physical ch-
aracters, pharmacodynamics and pharm-
acokinetics, toxicity, methods of detect-
ion, the magnitude of the problem, and
the situation in Egypt.

Historical background

The plant cannabis Sativa is the most po-
pular plant for recreational purposes for
many centuries. There are many active
substances isolated from this plant, the
major one is tetrahydrocannabinol
(THC). B Cannabis is banned in most
countries including Egypt. However, a
small number of countries still have leg-
al use of cannabis as medicine for exam-
ple Canada, Netherlands, Spain, Israel,
and some states in the United States. The
only legally prescribed cannabinoid me-
dications are Nabilone, Dronabinol, and
THC-cannabidiol mixture. They are pre-
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scribed for selected cases as those with
severe vomiting associated with antica-
ncer chemotherapy, severe chronic pain,
spasticity, and control marijuana withdr-
awal symptoms. However, these medica-
tions still have abuse potential that ma-
kes their use very limited [5and6] Many
researchers tried to synthesize substan-
ces that act on the cannabinoid receptors
without the side effects of A9-THC. The
beginning was in the late 1970s and ea-
rly 1980s. [l The results of the research
showed that these substances have ad-
verse effects, and they never found their
way to a commercial drug. (8

In the early 2000s, new illicit substances
emerged in the form of herbal mixtures.
A few years later chemical analysis sho-
wed it was a mixture of new SC sub-
stances. These substances were added to
schedule I for drug control this stim-
ulated the factories of the illicit drug
market to create other new substances
going around in a circle of banning and
synthesizing new drugs. [

In 2009, the UNODC stated that SCs are
the most reported NPS in the illicit drugs
market. The number of SC substances
that were reported in 2009 was 31. The
number increased to reach 154 in 2013.
As a result of the rapid emergence of ne-
w substances, synthetic cannabinoids are
still the most reported substance in the
NPS group. 19

AB-CHMINACA is a new SC substan-
ce. It was reported by Pfizer as a trial for
a commercial drug, but the project failed
due to the development of side effect-
ts. 11 In 2013, AB-CHEMINACA was
first detected in ER cases of acute intox-
ication as a new illicit drug. (14

Chemical structure and

Classification
Chemical structure is shown in Figure
(1). AB-CHMINACA is an abbreviation
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for its chemical name “N-[(2S)-1-amino-
3-methyl-1-oxo-2-butanyl]-1-
(cyclohexyl-methyl) -1H- indazole-3-ca-
rboxamide” 3}

According to structural relation to THC,
AB-CHMINACA is an SC that has a ch-
emical structure not related to THC. So,
it is considered non-classical in its che-
mical structure. [ classification acco-
rding to its relation to the SC family,
AB-CHMINACA is an Indazole carbo-
xamide derivative of the group Nap-
hthylmethylindoles. [13]  Regarding its
emergence in the illicit drug market,
AB-CHMINACA is a third-generation

SC. [4, 14]
O \o
NH
\N
7
™N
AB-CHMINACA

Figure (1): chemical structure of AB-
CHMINACA [23],

Physical characters

Available preparations: AB-CHMINAC-
A and other cannabinoids are prepared in
the lab as crystal or powder substances.
The substance is dissolved in organic so-
Ivent then the solution is sprayed over
other herbs that may be inactive subs-
tances or upon cannabis itself to give st-
ronger effects. The herbs and the sub-
stance upon it are usually smoked to gi-
ve effects like cannabis. Packages are
commonly labeled as herbal incense, not
for human use Figures (2), this is the co-
mmonest form. [B1 Another form is the c-
liquid for an electronic cigarette. I Also,
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the pure form itself is sold as it is and
reported cases that had been found to
have the substance in their stomach
suggesting oral administration %1 Oth-er
rare preparations are soaked paper and
letters with the substance that was repo-
rted as a drug-smuggling method for pri-
soners in the UK: [16]

Warnhinweis
“nicht zum menschlichen
Konsum bestimmt” P18

Figure (2): Different packages of SC

labelled as not for human consumption
[36].

Pharmacokinetics

The most common route of adminis-
tration is inhalation via water pipe, bong,
cigarette, or blunt. Other routes have be-
en also recorded as vaporized administe-
ration, oral and even rectal admini-
stration. [17]

Theoretically, the effect can be obtained
as small as 0.5-1 mg if smoked. The do-
se is larger if ingested due to decreased
oral bioavailability*8] However, the real
consumption dose is highly variable as
there is no precise amount is applied to
each package and the amount received
peruse cannot be predicted. The absorp-
tion across alveolar membranes is assu-
med to be very rapid that the onset of
action begins within few minutes. (19
AB-CHMINACA is rapidly distributed
to different body organs as Pancreas, ad-




SOHAG MEDICAL JOURNAL A New Synthetic Cannabinoid Substance, AB-CHMINACA

Vol. 25 No. 2 April 2021 Rasha Elhaddad Ali Mousa

ipose tissue, kidney, liver, heart muscles, The parent drug is lipophilic, so it is pre-
brain, lung, and spleen. It has a high aff- sent to a lower extent in the urine. Most
inity to adipose tissuef?l AB-CHM- metabolites of AB-CHMINACA are det-
INACA also can be detected in the hair ected in urine 14

of abusers. [21and22] Although studies are limited, there is
AB-CHMINACA is rapidly metabolize- evidence of obstetric complications and
d.[28] In vitro and in vivo studies showed fetal affection on the use of synthetic ca-
26 metabolites of AB CHMINACA sho- nnabinoids during pregnancy. Eclamps-
wn in Figure.(3) The main metabolic re- ia, craniofacial anomalies, and withdra-
action is hydroxylation by cytochrome wal symptoms in the newborn were rep-
p450. Another pathway is carboxylation orted. [24and 25]

by amidase and glucuronidation. (14l

OFJ}—J( o E:}
NH NHz HC{ > -N <™ oH
- orNH w NH OH
\’N °
N NHz o
H

M1 M4 M2-M7
Chemical Formula: C1aH17 N, O3 Chemical Formula: CzoHzaMN4O3 v-),?‘ Chemical Formula: CooHoaNiO4
Exact Mass: 276,1222 Exact Mass: 372,2161 -._\? Exact Mass: 388.2111

<
T CYP3Aa TCYP3A4 TCYP3A4

—_ g
= (=]

o, T NH2 =, -N CYP3AA4
£ cyYyprP3AA4 wa NH __'
-
u' o NH

Ma AB-CHMINACA MO-M13

Chemical | Formula: CiaH 16NLO2 Chemical Formula: CooHoeNLO2 Chemical Formula: CagHzsN4Os
Exact Mass: 260,1273 Exact Mass: 356,2212 Exact Mass: 372.2161

= L Amicase Lamiaane
(=} (=]
“N"“‘e ,5\0 ‘N"“‘C-\ CcYP3A4 /:\ A ‘EN’” o
Ho e NH —_— e NH
o o o oH

M20

i f mMz21 M15-M19
ch IF 1a: CysHqaN
ergl;:aact ;rar:::azsa‘eia'aaa == Chemical Formula: CzoHz7NO5 Chemical Formula: CzoH27NaO4
’ Exact Mass: 357,2062 Exact Mass: 373.2002

l UGTs 1 UGTs l UGTs
5T ’i b ’5\
S HO
Chemical Formula: Cz21H2N20g o oOH =

Exact Mass: 434,1689 HS o H
M25-M26
Chemical Formula: CzgH35N309 M22-mM23
Exact Mass: 533,2373 Chemical Formula: CaeHasN3O 10
Exact Mass: 549.2322

O,

Figure (3): Metabolic pathways of AB-CHMINACA [1°],

Pharmacodynamics

AB-CHMINACA acts through the ordin- in other tissues as immune cells, testes,
ary cannabinoid receptors, CB1 and CB- heart, and blood vessels. On the other
2. CB1 receptors are primarily found in hand, CB2 receptors are present outside
the central and peripheral nervous sys- the nervous system, mainly in cells of
tems. CB1 is also found at a lower extent the immune system and to a lesser extent
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in hematopoietic cells and CNS
However, other receptors are involved
but to a lesser degree. [ These other re-
ceptors are responsible for the non-
CB1/CB2 actions of cannabinoids. How-
ever, the minor actions by other recep-
tors are not evoked by all types of cann-
abinoids 26

Although THC and other SCRAs all are
acting through the same receptors, there
are differences in their actions due to the
presence of multiple ligands and pathw-
ays of intracellular signaling on stimu-
lation of cannabinoid receptors?1T-his
is a promising research area, still a
window to develop an SCRA that has
desired medical action without the
undesired side effects [28):

Potency
In general, SCs are far more potent than

THC. THC is considered a partial agon-
ist while most SCs are full agonists.[2°! In
vitro, AB-CHMINACA was tested for
binding to CB1 receptors, and it was fo-
und to be a full agonist. Also, it was
found that AB-CHMINACA has potency
11 to 58 times more than THC in the dif-
ferent components of the mouse tetrad
test.[30]

Pharmacological actions and toxicity
Acting on the same receptors, SCs have
actions like THC. CB1 receptors are res-
ponsible for the anti-nociceptive effects
that control neuropathic pain and the ps-
ychotropic effects of THC as well. Wh-
ile CB2 receptors are responsible for im-
mune response mediated by THC.[31and
32].

The clinical picture of acute toxicity of
AB-CHMINACA is like other SCs. Ma-
ny studies and case reports are available
describing the acute toxic effects obse-
rved in ER patients. The most common
presentation is neuropsychiatric abnorm-
alities and the most serious is cardiop-
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ulmonary complications. Also, GIT ma-
nifestations are very common. Other
system affection includes acute kidney
injury and acute liver failure. Clinical pr-
esentation includes excitation, depressi-
on, agitation, psychosis, convulsions, hy-
peremesis, hypotension or hypertension,
infarction, stroke, respiratory depression
or tachypnea, lung edema, visual distur-
bance, suicidal behavior, and even death
from  direct toxicity to  body
organs-®ad33] The toxic dose in humans
is unkno-wn. Even animal studies are
inadequate regarding toxicity. There is
no available data about the LD50 of AB-
CHMI-NACA. However, LD50 of THC
and other cannabinoids suggesting low
leth-ality.

There is no specific treatment is known
till now, only symptomatic, and suppor-
tive measures according to the case or
treatment of associated consumption.[®]
Regarding the abuse potential, no studies
are evaluating the potential liability of
AB-CHMINACA to produce dependen-
ce and withdrawal symptoms on discont-
inuation of the drug. Studies on other
synthetic cannabinoid substances proved
the development of withdrawal sympt-
oms in abusers mainly anxiety and tach-
ycardia. Administration of THC did not
relieve the symptoms probably due to
adulteration or co-ingestion. There are
no specific measures to control the with-
drawal symptoms, but they can be calm-
ed using benzodiazepines.[34

Manner of death and intoxication
Most cases are accidental overdoses in
patients with a history of drug abuse.®!
Less frequent are suicidal cases wi-th
associated depression or other prob-
lems.[15]

Methods of detection
Because of different chemical structures,
Synthetic cannabinoids cannot be cross-
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reacting with THC detection kits. Chro-
matography techniques are preferred for
the identification and detection of many
drugs.[36] AB-CHMINACA and its m-
etabolites were successfully detected in
urine, blood, hair, and different tissue sa-
mples using Gas-chromatography mass
spectrometry (GC-MS), high-performa-
nce liquid chromatography (HPLC), lig-
uid chromatography time of flight mass
spectrometry (LC-TOFS).[37and38]

Magnitude of the problem

It is difficult to estimate the total consu-
mption of synthetic cannabinoids all ov-
er the world because not all countries
have a good surveillance system. Howe-
ver, some countries have annual reports
on the consumption of drugs of abuse.
As mentioned by United Nations Office
on Drug and Crime (UNODC), from dat-
a collected from 29 countries, the cross-
sectional analysis represents the problem
at interval time between 2016-2018, half
of the reported new psychoactive subst-
ance (NPS) was synthetic cannabinoids
and opioids together while Synthetic ca-
nnabinoids (Synthetic cannabinoid rece-
ptor agonists or SCRAS) were a little bit
higher than opioids.[

The situation in Eqypt

As a part of the global problem, Egypt
suffers the same growth rate of NPS co-
nsumption. There is no national surve-
illance to estimate the actual total num-
ber of NPS abusers. However, there are
few separate epidemiologic studies on
different population groups indicating
that the problem is present and growing
up.

Hashim et al., made surveillance in five
different faculties at Cairo University to
evaluate the prevalence of NPS among
students. Their study showed that three
fourth of abusers are male students,
6.8% consumed strox and 0.5% consum-
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ed voodoo. Also, there was a strong rela-
tionship between tobacco and hashish
smoking and strong usage.[*]

In another study, the emergency cases
admitted to Ain-Shams University hospi-
tal, a poison control center were assessed
for SC exposure in the interval of 18 mo-
nths from the beginning of the year
2018. The total number of cases was mo-
re than five hundred patients and 96% of
them were males. Strix consumption was
the most prevalent, 70% of cases, follo-
wed by voodoo, then other substan-
ces.[*1]

Regarding legislation, drugs with abuse
potential are categorized into five sched-
ules. These schedules are arranged from
I to V according to the abuse potential of
the contained drugs. Schedule I drugs h-
ave the highest liability of abuse while
schedule V drugs have the least. Also,
drugs of schedule I have no medical role
and their trade is illegal. However, drugs
in schedules from Il to V have medical
uses that can be legal in certain situa-
tions. In Egypt, AB-CHMINACA was
added to schedule | controlled subst-
ances by the Controlled Substance Act
440, 2018.142
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