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Abstract Background: Synthetic cannabinoid (SCs) substances are intended for drug addiction while they 
cannot be easily detected on a regular drug screen. The danger of these substances is not only 
being undetected, but also their health effects are not well studied and cannot be predicted. This 
is one of the recent major health problems that threaten populations around the world. Aim of 
the study: This study is an experimental study to detect the toxic effect of acute exposure to a 
synthetic cannabinoid substance “AB-CHMINACA’ clinically and histopathologically in 

different organs in adult male albino rats. Material and methods: AB-CHMINACA was tested 
for dissolution in different solvents to choose the best vehicle. Doses were selected according to 
"Guidance on dose level selection for regulatory general toxicology studies for pharmaceuticals". 
Animals were injected intraperitoneal and after 24 hours, animals were sacrificed and the lung, 
heart, and liver were examined for histopathological changes. Results: AB-CHMINACA 
dissolves best in organic solvents like ethanol and DMSO. The most suitable vehicle for 
intraperitoneal injection of animals was ethanol-saline.  After injection, animals showed CNS 
manifestations; depression or excitation followed by depression according to the dose. 
Histopathological examination of the lung, heart, and liver tissues showed generalized 
congestion, hemorrhage, inflammatory cell infiltration and degeneration, which increased by 
increasing the dose. Conclusion: AB-CHMINACA has toxic histopathological effects on the 
lung, heart, and liver on single-dose exposure even with minimal clinical manifestations. These 
effects are dose-related. 
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Introduction 
annabis or Marijuana is the most widely used 
drug of abuse worldwide. The active substance 
of cannabis is Delta-9 Tetrahydrocannabinol 

(Δ9-THC). Because Marijuana use is banned or even 
limited to prescriptions in most countries, new synthetic 
drugs were synthesized to mimic the effect of Δ9-THC 
with different chemical structures to avoid being 
detected in regular drug screens (Banister et al., 2015). 

In 2004, herbal blends emerged for recreational 
purposes. Four years later, these drugs were identified 
as synthetic cannabinoids (SCs) (JWH-018 and 
CP47,497-C8). In 2009 these drugs were banned so 
other drugs have emerged and since then the circle of 
banning and emergence of new drugs is endless. 
According to a study in 2018, there are nearly 200 
different types of synthetic cannabinoid drugs sold for 
recreational purposes. It was marketed as herbal blends 
for many years, then other forms emerged as C-liquids 
(for electronic cigarettes), pure powder or even 

cannabis plant blended with synthetic cannabinoids 
(Hermanns-Clausen et al., 2018). 

AB-CHMINACA is an indazole-based synthetic 
cannabinoid substance. Its pharmacological actions are 
quite similar to THC. (Wiley et al., 2015). AB-
CHMINACA was first discovered by Pfizer in 2009. It 
was a trial to find a cannabinoid receptor agonist that has 
the therapeutic effects of cannabis without the other 
harmful effects. However, these trials showed harmful 
effects and the project was aborted at that level (Buchler 
et al., 2009). Later in 2013, AB-CHMINACA was 
detected as a substance of abuse in the illicit drug market 
with some cases of acute intoxication at the emergency 
department in different countries (Uchiyama et al., 2014). 

According to a retrospective study in Australia 
reviewing the cases of death from synthetic 
cannabinoids, it was found that AB-CHMINACA was 
the most commonly used member of the synthetic 
cannabinoid family. Also, it was found that the most 
common manner of death was acute intoxication 
(Darke et al., 2019). 

C 

https://www.sciencedirect.com/science/article/pii/S0161813X19300312#bbib0190
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In Egypt, a cross sectional study at the poison 
control center of Ain-Shams University hospital, 
reported around 500 cases of acute intoxication from 
SCs between 2018 and 2019. The majority of these 
cases were due to Strox consumption, nearly 350 cases 
(Hashem et al., 2021). Sobh and Sobh, (2020) reported 
that strox is a mixture of different synthetic 
cannabinoids and AB-CHMINACA was reported to be 
one of the substances involved in this mixture. 
Regarding legislation, the Egyptian Ministry of Health 
and Population added AB-CHMINACA to schedule I 
substances by the act no, 440 for the year 2018 (Sobh 
and Sobh, 2020). 

The present study is an experimental study to 
evaluate the acute toxic effects of AB-CHMINACA in 
adult male albino rats. 

Patients and Methods 
Material 
AB-CHMINACA was purchased from Cayman 
chemicals in a solid formulation. Absolute ethanol and 
Dimethyl sulfoxide (DMSO) were purchased from 
Diachem chemicals. Normal saline was purchased from 
Egypt Otsuka Pharmaceutical Co., S.A.E., and castor 
oil from Nefertari, Egypt. Haematoxylin and Eosin 
were purchased from Fisher Scientific.  The used light 
microscope was Leica DM500 Microscope with ICC50 
attached camera system.  
Methods  

Animals, the experimental procedure was 
conducted following the guidelines of the care and use of 
laboratory animals approved by the Ethical Committee of 
Sohag University. The study was conducted on adult male 
healthy albino rats weighing 250 ± 20 g. They were 
housed in laboratory conditions for 1 week before 
experimentation. Animals were housed maximally 5 
rats/cage in a temperature-controlled room (22± 2 °C) 
with 12–12 h dark-light cycles. Animals were fed with 
standard pellet feed and water. 

Dissolution and determination of best vehicle: 
Solubility of AB-CHMINACA was tested in different 
vehicles as follows: Ethanol, saline, castor oil, water, 
deionized water, a mix of ethanol and deionized water 
at a ratio of   1:9, a mix of ethanol and saline at a ratio 
of   1:9, a mix of ethanol, castor oil and saline in a ratio 
of 1:1:18, and a mix of ethanol and gum acacia 2% 
solution in normal saline in a ratio of   1:9. 

Acute toxicity study: The used protocol for dose 
selection was "Guidance on dose level selection for 
regulatory general toxicology studies for pharmaceuticals" 
(Robinson et al., 2009). The guidance suggested the first 
doses for studying the toxicity of a new substance by 
using half-log intervals 3, 10, 30, 100, 300, and 1000 
mg/kg. These doses should be given in ascending manner 
on different days and different animal groups with 
observing the clinical signs on animals. If severe morbid 
signs appeared at any dose level, the animals should be 
euthanized, and further higher doses should be stopped.  

Severe morbid signs that are mentioned in the 
cited guidance are those set by the Federation of 
European Laboratory Animal Science Associations 
(FELSA). Endpoint signs reported by FELSA for testing 
toxicity in rodents are classified into mild, moderate, and 
severe. At moderate signs, the dosing should be stopped 
or lowered. When severe signs are noticed, euthanasia is 
recommended. These signs include labored respiration, 
prostration, and unresponsiveness to stimuli.  

In the present study, the recommended doses 
were administered via intraperitoneal (i.p) to different 
groups of adult male albino rats according to the 
guidance that was mentioned before. Further increasing 
of doses was stopped after severe morbid signs had 
appeared. The used concentration of the vehicle did not 
exceed the maximal safe dose for intraperitoneal 
injection. The total injection volume did not exceed the 
allowed level for intraperitoneal injection in rodents (5 
ml/kg) (Gad et al., 2006).  

The sample size was the minimum for a pilot 
exploratory study (three per each dose group) with the 
recommended sample size calculation for experimental 
studies reported by Charan and Kantharia, (2013). 
Animals were sacrificed within 24 hours according to 
guidelines of the scientific ethics committee of the 
Faculty of Medicine, Sohag University. Animals were 
euthanized under anesthesia with inhalation of light 
ether. Necropsy was done for all animals and the lung, 
heart, and liver were dissected for histopathological 
tissue preparation and examination under light 
microscope. 

Results 
Dissolution: Dissolution in different vehicles 

was assessed by naked eye examination as the 
formation of a homogenous solution. Different vehicles 
were tested with different concentrations. AB-
CHMINACA did not dissolve in water. It dissolved 
well in organic solvents as DMSO and ethanol. 
However, it dissolved in DMSO better than ethanol. In 
castor oil, it showed partial dissolution. The results are 
shown table (1). 

Adding deionized water or saline to dilute the 
organic solvent had different results according to the 
concentration. The most suitable vehicle was found to 
be ethanol: saline 1:9. The substance is first dissolved 
completely in ethanol then gradual addition of saline. 
The final solution was an opaque homogenous 
solution. This was up to 1mg of AB-CHMINACA in 1 
ml solution, more addition of saline or shaking of the 
solution led to precipitation of AB-CHMINACA on the 
wall of the tube. The solution precipitated and the 
precipitation time decreased with increasing the 
concentration, so it should be freshly prepared before 
administration. Concentrations higher than 1 mg/ml 
need a surfactant to dissolve. It was found that adding a 
surfactant as Gum acacia enhanced more dilution with 
saline without precipitation.  
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Clinical observation: AB-CHMINACA was 
administered i.p in ascending doses of logs, 3, 10, 
30…, 1000 mg/kg and the clinical effects on rats were 

observed. These observations are summarized in table 
(2). The lowest dose, 3mg/kg, led to locomotor 
depression in rats and calmness. The next dose of 10 
mg/kg led to stimulation in the form of hyperactivity 
for few minutes then depression. Some animals showed 
splay legs, catalepsy, and respiratory distress. At the 
dose of 30 mg/kg, animals showed severe morbid 
signs, so the study was stopped at this dose level. Signs 
of sever morbidity included respiratory depression and 
distress in the form of bluish coloration of the mouth, 
tachypnea, and irregular respiration sever respiratory 
distress with bluish discoloration. Most of the animals 
in this group showed no mobility, no response to 
stimuli, and splay legs. Other signs were noticed in 
some animals like ptosis and urinary retention. The 
onset of signs in all groups was very rapid, within few 
minutes. The duration increased with increasing the 
dose, ranging between few minutes in the lowest dose 
to several hours in the largest dose. At the end of the 24 
hours, the animals regained normal activity, with no 
reported death. 

The final animal groups were as follow (3 
animals each): 
Group 1 (Negative control): Animals were on a 
regular diet.  
Group 2 (Positive control): Animals received vehicle 
only (ethanol: saline 1:9). 
Group 3: was divided into 3 subgroups: 
Group 3a: Animals received 3 mg/kg as a single dose 
by i.p injection. 
Group 3b: Animals received 10 mg/kg as a single dose 
by i.p injection. 
Group 3c: Animals received 30 mg/kg as a single dose 
by i.p injection. 

Histopathological examination: Hx & E- stained 
sections from lung, heart and liver of all animal groups 
were examined under the light microscope. 

The lung (figure 1): H&E-stained sections from 
the negative and positive control groups (groups 1 and 2 
respectively) showed normal lung tissue formed of 
bronchi, bronchioles, alveolar ducts, alveolar sacs, 
interalveolar septa and vessels. Examination of lung 
sections from the 3 mg/kg treated group (group 3a) 
showed slight thickening in the interalveolar septum and 
congestion in blood vessels. Also, there was minimal 
cellular infiltration around the bronchioles. More 
prominent changes were observed on examination of the 
10 mg/kg treated group (group 3b). There was more 
increase in the thickness of interalveolar septa, more 

congestion of blood vessels, and increased peribronchial 
cellular infiltration. However, pathological changes in 
the 30 mg/kg treated group (group 3c) were much more 
severe. There was severe thickening in the interalveolar 
septa with vascular congestion, interstitial hemorrhage 
and cellular infiltration leading to marked narrowing and 
distortion of the alveolar sacs. Some alveoli showed 
desquamation of the epithelial lining. Also, there were 
multiple foci of inflammatory cell infiltration and 
peribronchial inflammation. 

The heart (figure 2): Histological sections from 
the negative and positive control groups showed 
branching, cylindrical and parallel muscle fibers with 
central vesicular nuclei and deep acidophilic sarcoplasm 
with clear transverse striations. The interstitial tissue was 
more or less normal. Group 3a showed the picture of 
apoptosis in some cardiac muscle fibers in the form of 
pyknotic nuclei and acidophilic cytoplasm. The number 
of apoptotic cells increased in the 3b group cardiac 
tissue sections. Also, there was an increase in the 
interstitial tissue thickness with areas of hemorrhage and 
cellular infiltration. In group 3c the damage was more 
severe. There was a loss of architecture and splitting, 
loss of striations, loss of nuclei and segmental 
degeneration. There were pyknotic nuclei in other fibers, 
wavy sarcolemma and myofibril. The interstitial tissue 
showed hemorrhage and congestion. 

The liver (figure 3): Hepatic tissue obtained 
from the negative and positive control groups stained 
by H&E showed normal architecture of hepatic 
lobules. The central and portal veins were of average 
normal diameter. Hepatocytes were arranged in tightly 
packed cords radiating from the central vein and 
separated by intrahepatic sinusoids. Hepatocytes 
showed no pathologic changes. Unlike the control 
groups, liver sections that were obtained from group 3a 
showed dilated and congested central and portal veins. 
Hepatocytes were normal while the normal cords of 
cells were separated by dilated intrahepatic sinusoids. 
While group 3b showed the same dilatation and 
congestion, hepatocytes showed swelling and 
vacuolation of hydropic degeneration. On examination 
of stained hepatic tissue obtained from group 3c, it 
showed disturbed liver architecture, and hepatic cell 
cords were widely separated due to dilatation of 
intrahepatic sinusoids. Portal vein and central vein 
were severely dilated and congested. Most hepatocytes 
showed hydropic degeneration. Hepatocytes with 
enlarged nuclei (nucleomegally) were noticed in all 
treated groups, and the number of these cells increased 
with increasing the dose. 
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Table (1): Showing solubility of AB-CHMINACA in different vehicle substances. 

Substance Solubility Solubility 
DMSO ++++ 15 mg/ml 
Ethanol +++ 10 mg/ml 

Ethanol: saline-gum acacia (1:9) +++ 10 mg/ml 
Ethanol: saline: castor oil (1:1:18) ++ 3 mg/ml 

Ethanol & saline (1:9) + 1 mg/ml 
Castor oil + 1 mg/ml 

Water/saline - 0 mg/ml 

Table (2): Showing the signs observed in rats after i.p administration of AB-CHMINACA in the treated groups. 

Dose Signs (Number of affected animals) Onset Duration 
3 mg/kg locomotor depression (3/3) 5 min 14 min 

10 
mg/kg 

Hyperactivity (3/3) 
Depression (3/3) 
splay legs (2/3) 
catalepsy (1/3) 

respiratory distress (2/3) 

5 min 2 hours 

30 
mg/kg 

no mobility, no response to stimuli (3/3) 
splay legs (3/3) 

respiratory depression (2/3) 
respiratory distress (3/3) 

ptosis (3/3) 
urinary retention (1/3) 

5 min 8 hours 

 

 
Figure 1: Photomicrograph of lung tissue by Hx & E. (A and B): normal lung architecture in the form of normal 
alveolar sac (S), thin interalveolar septa (blue arrowheads), and normal bronchioles (B). (C): congested blood 
vessels (red arrowheads) and slightly thickened interalveolar septa with minimal cellular infiltration around the 
bronchioles (yellow arrowheads). (D): narrow distorted alveolar sac and alveoli (S), increased thickness of the 
interalveolar septa (blue arrowheads), dilated and congested blood vessels(red arrowheads), and massive cellular 
infiltration around the bronchioles (yellow arrowheads). (E): marked thickening of interalveolar septa (lung 
consolidation) with more narrow and distorted alveolar sacs (S), congestion (red arrowheads), and massive 
cellular infiltration ( yellow arrowheads) around the bronchioles (B). (Magnification x100). 
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Figure 2: Photomicrograph of cardiac tissue by Hx & E. (A and B): branching, cylindrical and parallel muscle 
fibers, Central vesicular nuclei (yellow arrowhead), deep acidophilic sarcoplasm with clear transverse striations. 
The interstitial tissue is normal. (C): muscle fibers with few pyknotic nuclei (black arrowhead) and acidophilic 
sarcoplasm. There is increased interstitial tissue (black asterisk). (D): pyknotic nuclei (black arrowhead) with 
acidophilic sarcoplasm. Increased interstitial tissue (black asterisk). Interstitial hemorrhage (red arrowhead) 
and cellular infiltration (blue arrowhead). (E): loss of architecture of some fibers Splitting (S), loss of striations 
(green arrowhead), loss of nuclei, and segmental degeneration (red arrow). pyknotic nuclei in other fibers (black 
arrowhead), wavy sarcolemma, and myofibril (black arrow). Interstitial hemorrhage and congestion (red 
arrowhead). (Magnification x400). 

 
Figure 3: Photomicrograph of liver tissue by Hx & E. (A and B): normal hepatic architecture in the form of 
centrally located central vein (C) and radiating from it, cords of hepatocytes surrounded by portal area (P) at 
each pole. (C): dilated central vein (C) and intrahepatic sinusoids (S) and abundant Kupffer cells (yellow 
arrow). (D): dilated and congested central vein (C), portal vein (p), and sinusoids (S). Hepatocytes show hydropic 
degeneration (blue arrow) and apoptotic changes (red arrow). (E): dilation and congestion of central vein (C), 
portal vein (P), and sinusoids (S). Hepatocytes show hydropic (blue arrow) and fatty degeneration (green arrow). 
(Magnification x200). 
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Discussion 
Strox, voodoo, Spice, K2 and others, are famous trade 
names for new psychoactive substances. They are now 
a big health problem that threatens all different 
populations. Since their appearance in the illicit drug 
market, they are growing very fast, and now hundreds 
of substances are present worldwide. Although many 
emergency cases are present each year from acute 
intoxication, the health effects of these substances 
cannot be predicted. They are different from person to 
person and from substance to another (Mills et al., 
2015). Less is known about the toxicological effects of 
NPS. The toxic dose, clinical effects and systemic and 
organ response to these substances are considered 
obscure to this moment (Zapata et al., 2021).  

In the present study, the chosen vehicle was 
ethanol : saline at a ratio of 1:9 for IP injection in mice.  

Wiley et al. (2015) used a surfactant added to 
the ethanol: saline solution to deliver AB-CHMINACA 
to mice. They used ethanol: cremophore: saline at a 
ratio of 1:1:18 for IP injection.  Marshell et al. (2014) 
used ethanol diluted with Tween 80 and normal saline 
in a concentration of 8% and 92% respectively for IP 
injection of SC substances in mice.  

Ito et al. (2019) used DMSO for the dissolution 
of 5F-AMB (a new synthetic cannabinoid substance). 
Similar to the present study, the solution was diluted 
with normal saline at a ratio of 1:9 respectively for IP 
injection in mice. 

The present study showed motor depression and 
catalepsy in treated animals. Also, tachypnea and 
respiratory distress were observed. The severity of 
signs increased with increasing the dose.  

Searching the literature there were no available 
data about the tolerated dose or the toxic dose of AB-
CHMINACA. Some animal studies were carried out to 
observe the behavioral effects in mice. They used 
different doses of AB-CHMINACA with a maximum 
of 3 mg/kg for i.p. injection. Wiley et al. (2015), 
Lefever et al. (2017), and Wiley et al. (2019) all used 
doses ranged between 0.03 mg/kg and 3 mg/kg. All 
these studies showed full THC substitution by AB-
CHMINACA and produced the tetrad effect (decreased 
motor activity, decreased temperature, catalepsy, and 
antinociception which means decrease the sensation to 
painful stimuli). 

Most of the studies reporting toxic effects of 
SCs are case studies of ER patients with recent 
consumption of SC substances. The most-reported 
system affections are CNS, gastrointestinal, and 
cardiopulmonary. Acute renal toxicity and acute 
hepatotoxicity were also reported at a lower rate as a 
complication of acute toxicity. Case studies give 
attention to the clinical symptoms and leading causes 
of death without paying attention to specific organ 
pathology. Organized animal studies evaluating the 
histopathological toxic effects on different body organs 
are scarce (Solimini et al., 2017). 

The present study involved histological 
examination of sections from lung, heart, and liver of 
control and treated animal groups. H&E- stained 
section from lungs of treated animal groups showed 

congestion, interstitial hemorrhage, and consolidation. 
Examination of the heart tissue showed congestion 
with hemorrhage and apoptosis of cells in large doses. 
While liver sections of treated animal groups showed 
congestion and dilatation. Hepatocytes showed 
hydropic degeneration and nucleomegally. The effects 
increased with increasing the dose. 

On reviewing the available literature there was 
no published experimental study revealing the 
histopathological effects of SC on body organs. 
However, many studies were found exploring the 
toxicological effects and the leading cause of death in 
human cases of acute intoxication. Some of them 
reported postmortem histological analysis of different 
body organs. 

 Darke et al., (2019) had conducted a statistical 
analysis of various parameters in all cases of SCs 
intoxication in Australia that are reported between 
2000 and 2017. AB-CHMINACA intoxication 
represented the largest percentage of other SC 
substances, more than one-third of cases. In about 70 
percent of cases, the leading causes of death were due 
to cardiovascular complications.  

Going in harmony, Paul et al., (2018) reported 
two cases of death due to SC intoxication one of them 
confirmed to be due to AB-CHMINACA intoxication. 
Both were reported to be chronic abusers several 
months before death. An autopsy was done for both 
cases. Results obtained from the case of AB-
CHMINACA intoxication showed cardiorespiratory 
affection. The heart was enlarged and myopathic. 
Histological examination showed hypertrophy of the 
cardiac cells and contraction band necrosis. Gross 
examination of the lungs showed diffuse edema with 
associated pleural effusion. Histological examination 
revealed edema and congestion of the lung tissue. 

Similar findings were reported by Ivanov et al. 
(2019). He reported a case of death from SC use. The 
deceased was a chronic abuser who consumed a large 
amount the day before death. Analysis was done to 
detect and quantify the level of the involved substances 
in blood samples from the deceased. Histopathological 
examination was carried out for lungs, heart, brain, and 
spleen. Sections from lung tissue showed lung edema 
and huge infiltration with macrophages. The alveolar 
epithelium showed degeneration and desquamation. 
PAS-stained sections showed hyaline degeneration. 
The author concluded that it is a picture of early-stage 
ARDS. While microscopic examination of sections 
from the heart tissue showed preserved cardiac cells 
with dilatation and congestion of the vessels. 

In another case reported by Maeda et al. (2018), 
the final diagnosis of the cause of death was non-
cardiogenic pulmonary edema from SC consumption. 
The deceased was an adult male who was found dead 
in his office and beside him, a package of an herbal 
mixture which was confirmed to contain a mix of SC 
substances. the main active substance in this mixture 
was identified to be AB-CHMINACA. An autopsy 
showed edema of the lungs. Histological examination 
detected froths in the alveoli supporting rapidly 
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progressing edema. The cardiac assessment concluded 
that the lung edema was non-cardiogenic. 

Although hepatic affection is not a common 
presentation of SC intoxication, there are confirmed 
cases of fulminant hepatic failure and liver affection 
after smoking SC. However, there was no 
histopathological assessment in these cases. 

Sheikh et al. (2014) reported a case of acute 
hepatic failure after consumption of SC substance. The 
case developed hyperbilirubinemia, an increase in INR, 
shooting liver enzymes, and coma. However, the case 
improved with supportive treatment. Similar findings 
were described by Armenian et al. (2018) who reported 
three cases with hepatic affection from SC use and the 
cases had been improved with supportive treatment. 

Histopathological changes can be explained by 
oxidative stress in tissues causing cell apoptosis. 
Athanasiou et al. (2007), studied the effect of THC, 
endocannabinoids and synthetic cannabinoids on 
mitochondrial function. The study was carried out on in 
vitro cells. synthetic cannabinoids and THC showed 
marked effect on mitochondrial respiratory enzymes. 
There was lower rate of O2 consumption in the cell 
with higher levels of hydrogen peroxide. This effect is 
due to direct toxic effect and not related to CB1 or CB2 
receptors. 

Conclusion  
AB-CHMINACA is a toxic substance in multiple body 
organs. The most prominent feature is generalized 
congestion. Other features as apoptosis, hemorrhage, 
and cellular infiltration are dose-related. 
Histopathological effects can develop even at a small 
dose. 

Acknowledgment 
Thanks to Dr. Hossnia S. Mohran; Department of 

Chemistry, Sohag Faculty of Science. And many thanks 
to Dr. Afaf T Elnashar and Dr. Ahmed Roshdi Hamed 
Ahmed, Department of Pathology Sohag Faculty of 
Medicine for their assistance and help. 

References 
Armenian, P.; Darracq, M.; Gevorkyan, J.; Clark, S.; 

Kaye, B. and Brandehoff, N. P. (2018): 

"Intoxication from the novel synthetic 

cannabinoids AB-PINACA and ADB-PINACA: 

A case series and review of the literature." 

Neuropharmacology, 134: 82-91. 
Athanasiou, A.; Clarke, A. B.; Turner, A. E.; Kumaran, 

N. M.; Vakilpour, S.; Smith, P. A.; Bagiokou, 

D.; Bradshaw, T. D.; Westwell, A. D. and Fang, 

L. (2007): "Cannabinoid receptor agonists are 

mitochondrial inhibitors: A unified hypothesis 

of how cannabinoids modulate mitochondrial 

function and induce cell death." Biochemical 

and biophysical research communications, 

364(1): 131-137. 
Banister, S., D.; Moir, M.; Stuart, J.; Kevin, R., C.; 

Wood, K., E.; Longworth, M.; Wilkinson, S., 

M.; Beinat, C.; Buchanan, A., S.; Glass, M.; 

Connor, M.; McGregor, I. and Kassiou, M. 

(2015): Pharmacology of Indole and Indazole 

Synthetic Cannabinoid Designer Drugs AB-
FUBINACA, ADB-FUBINACA, AB-PINACA, 

ADBPINACA, 5F-AB-PINACA, 5F-ADB-
PINACA, ADBICA, and 5F-ADBICA. 

American Chemical society chemical 

neuroscience; 6(9):1546–1559. 
Buchler, I.; Hayes, M.; Hedge, S.; Hockerman, S.; 

Jones, D.; Kortum, S.; Rico, J.; Tenbrink, R. and 

Wu, K. (2009): Indazole Derivatives as CB1 

Receptor Modulators and Their Preparation and 

Use in the Treatment of CB1-Mediated 

Diseases. Patent WO 2009/106982, New York, 

NY: Pfizer Inc. 
Darke, S.; Duflou, J.; Farrell, M.; Peacock, A. and 

Lappin, J. (2019): "Characteristics and 

circumstances of synthetic cannabinoid-related 

death." Clinical toxicology: 1-7. 
Gad, S. C.; Cassidy, C. D.; Aubert, N.; Spainhour, B. 

and Robbe, H. (2006): "Nonclinical vehicle use 

in studies by multiple routes in multiple 

species." International Journal of Toxicology, 

25(6): 499-521. 
Hashem, A.; Mahmoud, S.; Abou Anza, R. and Abdel 

Hamid, W. (2021): "Pattern of acute synthetic 

cannabinoids toxicity in patients presented to 

the poison control center of ain shams university 

hospitals." Ain Shams Journal of Forensic 

Medicine and Clinical Toxicology, 36(1): 1-12. 
Hermanns-Clausen, M.; Müller, D.; Kithinji, J.; 

Angerer, V.; Franz, F.; Eyer, F.; Neurath, H.; 

Liebetrau, G. and Auwärter, V. (2018): "Acute 

side effects after consumption of the new 

synthetic cannabinoids AB-CHMINACA and 

MDMB-CHMICA." Clinical Toxicology, 56(6): 

404-411. 
Ito, S.; Deyama, S.; Domoto, M.; Zhang, T.; Sasase, 

H.; Fukao, A.; Esaki, H.; Hinoi, E.; Kaneko, S. 

and Kaneda, K. (2019): "Effects of the synthetic 

cannabinoid 5f-amb on anxiety and recognition 

memory in mice." Psychopharmacology, 236(7): 

2235-2242. 
Ivanov, I. D.; Stoykova, S.; Ivanova, E.; Vlahova, A.; 

Burdzhiev, N.; Pantcheva, I. and Atanasov, V. N. 

(2019): "A case of 5f-adb/fub-amb abuse: Drug-
induced or drug-related death?" Forensic 

Science International 297: 372-377. 
Maeda, H.; Kikura-Hanajiri, R.; Kawamura, M.; 

Nagashima, E. and Yoshida, K.I. (2018): "AB-
CHMINACA-induced sudden death from non-
cardiogenic pulmonary edema." Clinical 

Toxicology, 56(2): 143-145. 
Marshell, R.; Kearney-Ramos, T.; Brents, L. K.; Hyatt, 

W. S.; Tai, S.; Prather, P. L. and Fantegrossi, W. 

E. (2014): "In vivo effects of synthetic 

cannabinoids jwh-018 and jwh-073 and 

phytocannabinoid δ9-thc in mice: Inhalation 

versus intraperitoneal injection." Pharmacology 

Biochemistry and Behavior, 124: 40-47. 
Mills, B.; Yepes, A. and Nugent, K. (2015): "Synthetic 

cannabinoids." The American Journal of the 

Medical Sciences 350(1): 59-62. 



135                                                     Mousa et al. / Ain Shams J Forensic Med Clin Toxicol, 7/2021 (37): 128-135 

Paul, A. B. M.; Simms, L.; Amini, S. and Paul, A. E. 

(2018): "Teens and spice: A review of 

adolescent fatalities associated with synthetic 

cannabinoid use." Journal of forensic sciences 

63(4): 1321-1324. 
Robinson, S.; Chapman, K.; Hudson, S.; Sparrow, S.; 

Spencer-Briggs, D.; Danks, A.; Hill, R.; Everett, 

D.; Mulier, B. and Old, S. (2009): "Guidance on 

dose level selection for regulatory general 

toxicology studies for pharmaceuticals." London: 

National center for the Replacement, Refinement 

and Reduction of Animals in Research Laboratory 

Animal Science Association (NC3Rs/LASA). 
Sheikh, I. A.; Lukšič, M.; Ferstenberg, R. and 

Culpepper-Morgan, J. A. (2014): "Spice/k2 

synthetic marijuana-induced toxic hepatitis 

treated with n-acetylcysteine." The American 

journal of case reports, 15: 584-588. 
Sobh, Z. K. and Sobh, H. K. (2020): "Strox (Novel 

Synthetic Cannabinoids) in Egypt: Medical and 

Legal Challenges". Arab Journal of Forensic 

Sciences & Forensic Medicine, 2(1): 57-60. 
Solimini, R.; Busardo, F. P.; Rotolo, M.C.; Ricci, S.; 

Mastrobattista, L.; Mortali, C.; Graziano, S.; 

Pellegrini, M.; Di Luca, N. M. and Palmi, I. 

(2017): "Hepatotoxicity associated to synthetic 

cannabinoids  

Uchiyama, N.; Shimokawa, Y.; Kawamura, M.; 

Kikura-Hanajiri, R. and Hakamatsuka, T. 

(2014): "Chemical analysis of a benzofuran 

derivative, 2-(2-ethylaminopropyl) benzofuran 

(2-EAPB), eight synthetic cannabinoids, five 

cathinone derivatives, and five other designer 

drugs newly detected in illegal products." 

Forensic Toxicology, 32(2): 266-281. 
Wiley, J. L.; Marusich, J. A.; Lefever, T. W.; 

Antonazzo, K. R.; Wallgren M. T.; Cortes, R. 

A.; Patel, P. R.; Grabenauer, M.; Moore, K. N. 

and Thomas, B. F. (2015): "AB-CHMINACA, 

AB-PINACA, and FUBIMINA: affinity and 

potency of novel synthetic cannabinoids in 

producing Δ9-Tetrahydrocannabinol-like effects 

in mice." The Journal of Pharmacology and 

Experimental Therapeutics, 354:28-339.  
Wiley, J. L.; Lefever, T. W.; Glass, M. and Thomas, B. F. 

(2019): "Do you feel it now? Route of 

administration and Δ9-tetrahydrocannabinol-like 

discriminative stimulus effects of synthetic 

cannabinoids in mice." Neurotoxicology, 73: 

161-167. 
Zapata, F.; Matey J. M.; Montalvo, G. and García-Ruiz, 

C. (2021): "Chemical classification of new 

psychoactive substances (nps)." Microchemical 

Journal, 163: 105877. 
 

 تجريبيت دراست: والكبذ والقلب الرئت على AB-CHMINACA لـ الحادة السميت التأثيراث

 1حممد على سهريو  ،1رضوان أمحد رانياو  ،3مسعود حممد مسعود خالدو  ،2جربيل حممد سحرو  ،1موسى على احلداد رشا

 الملخص العربي
 ٌمكن ال بٌنما القنبٌات المصنعة تم إختراعها لإلستخدام كمواد مخدرة تعطى تأثٌر مشابه لمخدر الحشٌش  :الخلفية

بالتحالٌل  على صعوبة إكتشافها المواد هذه خطر و ال ٌقتصر. بواسطة اإلختبارات الحالٌة لتعاطى المخدرات بسهولة اكتشافها

 األخٌرة الرئٌسٌة الصحٌة المشاكل من واحدة هذه. بها التنبؤ ٌمكن وال جًٌدا مدروسة لٌست الصحٌة آثارها أًٌضا ولكن المعتادة،

 للتعرض السام التأثٌر عن للكشف تجرٌبٌة دراسة عن عبارة الدراسة هذه: الدراسة هدف. العالم أنحاء جمٌع فً السكان تهدد التً

 البٌضاء الجرذان ذكور فً على  أنسجة الرئة و القلب و الكبد" AB-CHMINACA" من مجموعة القنبٌات المصنعة لمادة الحاد

 اختٌار تم. المذٌب األنسب للحقن الختٌار مختلفة تمذٌبا فً للذوبان AB-CHMINACA اختبار تم :وطريقة البحث المواد. البالغة

 داخل الحٌوانات حقن تم". الصٌدالنٌة للمستحضرات السموم لدراسات الجرعة مستوى اختٌار بشأن إرشادات" لـ وفًقا الجرعات

-AB :النتائج. النسٌجٌة التغٌرات والكبد لدراسة والقلب الرئة وفحص الحٌوانات تشرٌح تم ، ساعة 42 وبعد االغشاء البرٌتونى

CHMINACA تم إختٌار اإلٌثانول المخفف . سلفوكسٌد مٌثٌل ثنائً و اإلٌثانول مثل العضوٌة المذٌبات فً أفضل بشكل ٌذوب

 العصبً الجهاز تأثٌر ملحوظ على الحٌوانات أظهرت ، الحقن بعد. للحٌوانات الغشاء البرٌتونى داخل للحقن كوسٌلة بمحلول الملح

 والكبد والقلب الرئة أنسجة فحص أظهر. الجرعة حسب تثبٌط ٌتبعها إستثارة أو كانت األعراض فى صورة تثبٌط. المركزي

: الخالصة. الجرعة الدوائٌة بزٌادة كما تبٌن زٌادة فى شدة التأثٌرعلى األنسجة لخالٌا االلتهاب الحاد وتجمع ونزًٌفا عاًما احتقاًنا

AB-CHMINACA من األدنى الحد مع حتى واحدة لجرعة التعرض عند والكبد والقلب الرئة أنسجة على سامة تأثٌرات له 

 .الجرعة تزداد بزٌادة التأثٌرات هذه. السرٌرٌة المظاهر

 
 . وهىرية هصر العربيةجسىهاج  -سىهاج جاهعة -الطب كلية األكلينيكية، والسوىم الشرعى الطب قسن .1

 هصر العربيةرية جوهى –سىهاج  -سىهاج جاهعة -الطب كلية -لن األنسجةع قسن .2

 .الوولكة العربية السعىدية األهنية للعلىم نايف جاهعة الشرعية، الطبية الكيوياء قسن .3

 

 


