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Differences in sociodemographic characteristics, clinical features
and serum liver function tests of male cannabis and synthetic
cannabinoid users

Vahap Ozan KOTAN,' Bengii BAZ YUCENS,? Zeynep KOTAN,?
Giiven OZKAYA,* Ihsan Tuncer OKAY,’ Baise TIKIR,®> Erol GOKAS

ABSTRACT

Objective: Synthetic cannabinoid (SC) use has recently become a growing substance abuse problem, with serious
harmful clinical effects. Young males, especially cannabis (C) users, are at great risk of SC use. The aim of this
study is to determine sociodemographic characteristics, clinical features and serum liver function tests of SC users
and compare with those of C users. Methods: Out of 118 SC users applied to outpatient clinic of Ankara Numune
Training and Research Hospital Alcohol and Substance Addiction Treatment Center, 74 males included in this
cross-sectional study. Patients with a concurrent use of any medication or substance other than C/SCs or patients
with any physical illness which could affect serum liver function tests were excluded. 44.6% (n=33) of 74 patients
were only SC users at least for last three months and 55.4% (n=41) were combined C and SC (C&SC) users. SC
users were compared with 34 age and BMI-matched only C using males. Results: Rates of being single and
divorced; rates of living with friends and alone were found to be higher in SC users. Adverse effects and withdrawal
sypmtoms were found to be similar in C users and SC users. According to serum liver function test results, levels
of gama-glutamil transpeptidase, alkaline phosphatase, total/direct bilirubin, albumin, prothrombin time and interna-
tional normalized ratio were similar. Serum aspartate aminotransferase levels (31.2£22.0 IU/L and 41.5+21.5 |U/L
respectively, p=0.026) and serum alanine aminotransferase levels (28.4+18.9 IU/L and 44.3+25.9 IU/L respectively,
p=0.015) differed between C users and C&SC users. Results in this study revealed that increased serum levels of
aminotransferases were especially associated with combined use of C and SCs. Conclusions: C abuse seems to
be a precursor of SCs abuse, and risk of starting SCs use could be bigger for C users, who live alone or with friends,
whereas living together with a family could be preventative. Combined use of C and SCs seem to increase the risk
of hepatocellular injury compared to either C or SCs alone. Anatolian Journal of Psychiatry 2017; 18(6):543-551)
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Kannabis ve sentetik kannabinoid kullanan erkeklerde
sosyodemografik 6zellikler, klinik 6zellikler ve serum karaciger
islev testleri

OzET

Amag: Sentetik kannabinoidler (SK), ciddi zararli klinik etkileriyle, 5nemli bir madde kullanim sorunu haline gelmis-
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tir. Ozellikle kannabis (K) kullanan geng erkekler, SK kullanma riskine sahiptir. Bu galismanin amaci SK kullanicilari-
nin sosyodemografik ézellikleri, klinik ézellikleri ve serum karaciger iglev testlerinin arastiriimasi ve bu verilerin K
kullanicilarininkilerle kargilagtiriimasidir. Yontem: Ankara Numune Egitim ve Arastirma Hastanesi AMATEM Poli-
klinigi’'nde degerlendirilen 118 SK kullanicisi arasindan 74 erkek hastanin katildigi kesitsel bir galismadir. K ve SK
disinda madde veya ilag kullanimi olan ve serum karaciger islev testlerini etkileyebilecek herhangi bir fiziksel hasta-
higr olan hastalar ¢calisma digi tutulmustur. Yetmis dért hastanin %44.6’s1 (s=33) son (¢ aydir yalniz SK kullanmak-
tayken, %55.4°0 (s=41) K ve SK ayni anda kullanmaktaydi. Kontrol grubunu yas ve beden kitle indeksi agisindan
eslestirilmis 34 yalniz K kullanicisi erkek olusturdu. Bulgular: K kullanicilarinda es-cocukla, anne-babayla birlikte
yasama orani SK kullanicilarindan daha yliksek, SK kullanicilarinda ise arkadaglariyla yasama ve yalniz yasama
orani K kullanicilarindan daha yiiksek saptandi. Advers etkiler ve kesilme belirtileri K ve SK kullanicilarinda benzer-
di. Serum karaciger islev testleri karsilastirildiginda gama-glutamil transpeptidaz, alkalin fosfataz, total/ direkt biliru-
bin, albumin, protrombin zamani ve INR (International Normalized Ratio) diizeyleri benzerdi. Kannabis kullanicilari
ile K ve SK kullanicilari arasinda serum aspartat aminotransferaz dlizeyleri (sirasiyla 31.2+22.0 IU/L ve 41.5+21.5
IU/L, p=0.026) ve serum alanin aminotransferaz diizeyleri (sirasiyla 28.4+18.9 IU/L and 44.3+25.9 IU/L, p=0.015)
anlamli olarak farkli saptandi. Calismamizin sonuglari serum aminotransferaz dlizeylerindeki artigin 6zellikle kombi-
ne Kile SK kullanicilarinda oldugunu gésterdi. Sonuglar: K kullanimi SK kullanimi igin bir éncii olabilir ve arkadagla-
riyla veya yalniz yasayan K kullanicilari icin SK kullanimi riski daha fazlayken, aileyle yasama koruyucu bir etken
olabilir. K ev SK kombine kullaniminin hepatoseliiler hasara yol agma riski, K veya SK tek basina kullanimindan

daha yiiksek gériinmektedir. (Anadolu Psikiyatri Derg 2017; 18(6):543-551)

Anahtar sozciikler: Kannabis, sentetik kannabinoid, serum karaciger iglev testleri

INTRODUCTION

Cannabis (C), A-tetrahydrocannabinol, with a
history of abuse since old civilisations, is still the
most prevalent illicit substance in the world."?2
The World Health Organization estimating in
2013 that 181.8 million people aged 15-64 years
used C for nonmedical purposes. On the other
hand, the medical use of C products to treat
disease or improve symptoms remains debated,
even if the benefits and risks of such medications
have been investigated in a number of clinical
trials on multiple sclerosis, pain, neurodegene-
rative disorders, and appetite suppression.3

Synthetic cannabinoids (SCs) were first created
in the 1980s as laboratory research ligands for
studying human endocannabinoid receptor sys-
tems. Synthetic cannabinoid (SC) containing
products supplied by illicit manufacturers were
then marketed as herbal incense.*® And the vast
explosion of SCs aims to actually create com-
pounds that will be used abusively, to avoid legal
restrictions, and to make large profits for under-
ground laboratories.? SC users are frequently C
users and may experience psychotropic effects
such as euphoria and alteration in mood and
sensorium similar to C users.? The largest group
of users is males in their 20s who participate in
polydrug use, but prevalence of SCs abuse is yet
unclear.?”

SCs have full agonistic effect on both central
nervous system cannabinoid type 1 (CB+) and
type 2 (CB:2) receptors, whereas C is a partial
agonist of these receptors.>® As a result, SCs
potentially pose a greater risk to users’ health
than natural forms of C.%'° Abuse of SCs has

been shown to produce serious adverse health
effects, including but not limited to hyperactive
delirium, psychotic episodes, acute kidney inju-
ry, seizures, stroke, myocardial infarctions, and
even occasional deaths.5>'"12 |n addition to ad-
verse effects, withdrawal symptoms such as
agitation, irritability, anxiety, mood swings, nau-
sea, loss of appetite, sweating and headache
were reported by SC abusers.5.13

Relationship between C use and hepatotoxicity,
including a range from asymptomatic derange-
ment of liver function tests to progression of
fibrosis and steatosis, was shown in the litera-
ture; 417 but there is limited data about the rela-
tionship between SC use and hepatotoxicity.'®

Although SC abuse has recently become a
rapidly growing problem, damages of SCs on
human health are not as clear as C and studies
on use of SCs in Turkey are rare. The aim of this
study is to determine sociodemographic charac-
teristics, clinical features and serum liver func-
tion tests of SC users and compare with those of
C users.

METHODS

Participants

From a total of 118 SC using patients who were
examined in the outpatient clinic of Alcohol and
Substance Addiction Treatment Center (ASATC)
of Ankara Numune Training and Research
Hospital between May and November 2014, 74
male users participated in the study. 22 patients
refused to participate. 19 patients who did not
meet the inclusion criteria were excluded. The
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only 3 female SC users who met the inclusion
criteria were excluded owing to possible effects
of gender difference. The study group consisted
of 74 SC using males, who were divided into two
groups: 44.6% (n=33) used only SCs at least for
the last three months (mean agetstandard devi-
ation 24.7+6.8; mean body mass index (BMI):

21.3+2.3) and 55.4% (n=41) used both C and
SCs (C&SC) (mean age: 25.7+7.6; mean BMI:
21.6+2.5). Thirty-four age and BMI-matched only
C users who applied to ASATC in the same six-
month period (mean age: 25.4+6.3; mean BMI:
21.4+2.3) were also included in the study (Table

1),

Table 1. Sociodemographic attributes of cannabis and synthetic cannabinoids users

CU (n=34) SCU (n=33) C&SCU (n=41)
Variables n % n % n % p
Age (MeanzSD) 25.446.3 24.7+6.8 25.7+7.6 0.831*
Body mass index 21.6+2.3 21.3+2.3 21.4+2.5 0.820*
Nicotine smoking (pack year) 7.315.7 6.716.4 8.11£8.0 0.936*
Education 0.869**
Primary school 20 58.8 16 48.5 22 53.7
High sschool 10 29.4 14 42.4 15 36.6
College/university 4 11.8 3 9.1 4 9.8
Occupation 0.355*
Employee 25 73.5 19 57.6 22 53.7
Unemployed 3 8.8 8 24.2 9 22.0
Student 6 17.6 6 18.2 10 244
Monthly income (Turkish Liras) 0.943*
Less than 1000 14 41.2 15 45.5 20 48.8
Between 1000 and 2000 15 441 12 36.4 15 36.6
More than 2000 5 14.7 6 18.2 6 14.6
Marital status 0.015*
Single 21 61.8 25 75.8 30 73.2
Married 12 35.3 3 9.1 4 9.8
Divorced 1 29 5 5.2 7 171
Living style 0.002**
With parent(s) 19 55.9 14 42.4 17 41.5
With spouse (and child) 12 35.3 3 9.1 4 9.8
With friend(s) 2 5.9 10 30.3 11 26.8
Alone 1 29 6 18.2 9 22.0
Living region 0.501*
Urban 29 85.3 31 93.9 37 90.2
Rural 5 14.7 2 6.1 4 9.8

CU: Cannabis users, SCU: Synthetic cannabinoid users, C&SCU: Both cannabis & synthetic cannabinoid

* Kruskal Wallis test, ** Pearson Chi-Square test.

All patients were interviewed by two independent
clinicians. The subjects were selected based on
the Diagnostic and Statistical Manual of Mental
Disorders, 5" Edition (DSM-5).'® According to
the DSM-5 criteria, substance use disorder in
participants were diagnosed as mild or moder-
ate, and none of them had severe C use disor-
der. To be included in the study, the participants
had to meet the following criteria: (a) aged 18 or
above, (b) had BMI between 18.5 and 30, (c¢)
continuous consumption of SCs and/or C for at
least last three months. The exclusion criteria
were as follows: (a) concurrent use of any medi-
cation or substance other than C/SCs, (b) history

of intravenous substance abuse, (c) history of
alcohol use disorder according to DSM-5 criteria;
(d) comorbid DSM-5 axis 1 psychiatric disorder
(e.g., psychotic disorder, affective disorder); (e)
mental retardation; and (f) physical illness (e.g.,
endocrinological disorders, hepatic/renal dis-
eases, infectious diseases). All participants
recruited in this study provided written informed
consent. The study was approved by the ethical
committee of Ankara Numune Training and
Research Hospital.

Measures

After psychiatric examination, urine samples and
Anadolu Psikiyatri Derg 2017; 18(6):543-551
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fasting venous blood samples of participants
were obtained in following morning. Blood sam-
ples were taken for complete blood count, serum
electrolytes, viral hepatitis tests and liver function
tests including serum levels of aspartate amino-
transferase (AST), alanine aminotransferase
(ALT), gama-glutamil transpeptidase (GGT),
alkaline phosphatase (AP), total and direct biliru-
bin, albumin, prothrombin time (PT) and interna-
tional normalized ratio (INR). PT and INR were
evaluated by coagulometric method and all other
liver function tests were evaluated by spectro-
photometric method.

Levels of cocaine metabolite, opioid, ampheta-
mines, benzodiazepines, C and SCs were
checked in urine samples. Cocaine metabolite,
opioid, amphetamines, benzodiazepines and C
were evaluated by Cedia Method and SCs were
evaluated by N-Pentanoic Acid Method. In urina-
nalysis of SCs, Randox kits were used; JWH-018
and OH-12 were evaluated. 15 ng/mL was the
cut-off limit for SCs and 50ng/mL for C.

Amount and duration of C use and SCs use were
stated by the patients. Most of the patients stated
the amount of C and SCs in weekly use such as
‘...grams twice a week’; so weekly amounts were
calculated for each patient and used in the study.

Statistics

All statistical analyses were performed with IBM
SPSS ver. 23.0. Shapiro Wilk test was used as
normality test. Continuous variables were com-
pared using Mann-Whitney U test and Kruskal
Wallis test when the data were not normally
distributed. Dunn’s test was used as multiple
comparison test. Categorical variables were
compared using Pearson’s chi-squared test and
Fisher-Freeman-Halton test. Correlations be-
tween variables were tested using Spearman
correlation coefficients. A p-value <0.05 was
considered as significant.

RESULTS

Sociodemographic characteristics including edu-
cation, occupation, monthly income, living region
(urban/rural), nicotine smoking (pack year) and
tattooing rates were all similar among three
groups. According to marital status and living
style characteristics, only C users showed signi-
ficant differences from SC users (both only SC
and C&SC users) (Table 1).

Marital status differed significantly between C
users, SC users and C&SC users (p=0.015).
According to pairwise comprisons, C users were

significantly different from others. There is no
significant difference between SC users and
C&SC users. Ratio of married users (35.3%) was
higher, ratios of single users (61.8%) and
divorced users (2.9%) were lower in C users
compared with SC using groups. C users were
more likely to live together with parent(s) (55.9%)
and with a spouse (35.3%) compared with SC
using groups (p=0.002) (Table 1).

According to urine analysis results, mean C
amount in urine was 166.3+80.7 ng/mL for only
C users and 156.1+£87.5 ng/mL for C&SC users;
whereas it was 18.3+17.9 ng/mL (<50 ng/mL) for
only SC users (p<0.001). Mean SCs amount in
urine was 19.5+7.5 ng/mL for only SC users and
20.1£7.7 ng/mL for C&SC users; whereas it was
0.7+£0.9 ng/mL (<15 ng/mL) for only C users
(p<0.001). Urine analysis results revealed no
significant difference between C amounts of only
C users and C&SC users; and no significant
difference between SCs amounts of only SC
users and C&SC users.

There was no SC using patient without a history
of C abuse. Age at first C use was similar in all
three groups (Table 2). Mean ages at first SC
use were similar in both only SC users and
C&SC users groups. Mean duration of SC use
was 5.8+3.3 months for only SC users, whereas
8.8(+6.2) months for C&SC users (p=0.036).
Mean amount of SC use was 5.1+2.5 grams/
week for only SC users, whereas 6.912.8 grams/
week for C&SC users (p=0.003). When we com
pared weekly amount and durations of C use
history, no significant difference appeared be
tween groups of C users and SC users (Table 2).

Adverse effects reported by the patients were
loss of motivation, distractibility, reduced sexual
capacity, thirst/hunger, coughing, tachycardia,
hallucination, irritability/nervousness, dizziness/
vertigo, drowsiness/lethargy, skin lesions/ itch

ing, anxiety, delusion and hair loss. Withdrawal
symptoms reported by the patients were irrita-
bility/nervousness, anxiety, insomnia, restless-
ness, loss of appetite, depressed mood, head-
ache, nightmares, sweating, nausea/vomiting
and fever. Reported adverse effects and with-
drawal symptoms were similar in C&SC users.

Serum GGT, AP, total and direct bilirubin, albu-
min, PT and INR levels were similar in all three
groups (Table 3). Serum AST levels differed
significantly between C users and C&SC users
(31.2£22.0 IU/L and 41.5+21.5 IU/L respectively,
p=0.026) (Figure 1). Serum ALT levels also
differed significantly between C users and C&SC

Anatolian Journal of Psychiatry 2017; 18(6):543-551
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Table 2. Cannabis and synthetic cannabinoid use characteristics of participants

CU (n=34) SCU (n=33) C&SCU (n=41)

MeantSD MeantSD  MeantSD p
Age at first C use (years) 21.85.0 21.9+5.7 22.5+6.3 0.569*
Age at first SC use (years) - 24.3+6.7 25.1+7.7 0.870*
Duration between first C use - 27.3124.7 25.9+23.9 0.309*
and first SC use (months)
Duration of C use (months) 30.5+31.8 32.9+251 31.9+29.4 0.731*
(till 2 months ago)
Weekly amount of C use (g) 8.1+4.8 8.9+4.9 8.7+5.2 0.745*
Duration of SC use (months) - 5.8+3.3 8.816.2 0.036*
Weekly amount of SC use (g) - 5.1+2.5 6.912.8 0.003**

CU: Cannabis users; SCU: Synthetic cannabinoid users; C&SCU: Both cannabis & synthetic
cannabinoid users; g: Grams, * Kruskal Wallis test, ** Mann-Whitney U test.

Table 3. Serum liver function tests of participants

CU (n=34) SCU (n=33) C&SCU (n=41)

Laboratory results Mean+SD Mean+SD MeantSD p

AST (<37 IU/L) 31.2422.0 35.2+24 1 41.5+£21.5 0.030*
ALT (<45 IU/L) 28.4+18.9 35.7+23.7 44.3+25.9 0.019*
GGT (<55 U/L) 24.6%13.1 27.7£16.1 30.6+18.3 0.408*
AP (<136 U/L) 73.4x30.0 75.3+36.8 82.8+38.5 0.566*
Total bilirubin (0.3-1.2 mg/dL) 0.87+0.27 0.88+0.24 0.91+0.33 0.497*
Direct bilirubin (0-0.2 mg/dL) 0.14£0.11 0.13+0.11 0.16+0.14 0.911*
Albumin (3.5-5.2 g/dL) 4.20+0.6 4.20+0.5 4.100.7 0.894*
PT (10-12.7 second) 11.1£0.8 11.240.9 11.3¢1.0 0.847*
INR (0.9-1.17) 1.04+0.08 1.06+0.09 1.07+0.09 0.099*

CU: Cannabis users; SCU: Synthetic cannabinoid users; C&SCU: Both cannabis & synthetic
cannabinoid users; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase, GGT:
Gama-glutamil transpeptidase; AP:Alkaline phosphatase; PT: Prothrombin time, INR:International
normalized ratio; * Kruskal Wallis test.

users (28.4+18.9 IU/L and 44.3+25.9 IU/L re-
spectively, p=0.015) (Figure 2). There was no
significant difference between only SC users and
other two groups in terms of serum AST and ALT
levels (Table 3). Using Spearman correlation
coefficients, a weak positive correlation was
determined between duration of SC use and
serum ALT levels (r=0.230, p=0.049), but no
correlation was found between other para-
meters.

DISCUSSION

This study results revealed that abuse of SCs
was associated with existing C abuse, and living
without family could increase the risk of SCs use.
Besides, combined use of C&SCs could cause
hepatocellular injury, which was demonstrated
by significant increase in serum aminotrans-

ferase levels in this study. Addition of SC abuse
to C abuse seems to become not only a more
widespread problem, but also increase more
serious health problems.

C is one the most commonly used illicit drugs
among young people.?® C use is associated with
a variety of potential health risks and harms,
including: memory and psychomotor impair-
ment, accidental injury, mental health disorders,
dependence, bronchial or pulmonary illnesses,
and other illicit drug use.?! This study is focused
on SCs use as the other illcit drug use, and sup-
ports the association of SCs use with the C use.

SCs cause changes in mood, perception,
thinking, memory and attention as well as
changes in neurological, cardiovascular and
gastrointestinal function. These effects are simi-
lar to those caused by natural C, but they vary

Anadolu Psikiyatri Derg 2017; 18(6):543-551
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Figure 1. Serum aspartate aminotransferase (AST) levels in participant groups
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Figure 2. Serum alanine aminotransferase (ALT) levels in participant groups

in both spectrum and intensity.'822 Users are
primarily male adolescents and young adults
and almost all recent SC users have a history of
natural C use.?3 All of SC using patients in this
study were C users before, similarly.

Winstock et al.’ reported that median age of C
users and SC users were 27 and 25 respectively;
and 70.6% and 76.5% were males respectively
in a large global sample of drug abusers, who

needed emergency medical treatment in 2015.
Median age of 316 SC users was found to be 27
in an Australian research in 2013.24 77% of SC
users were men and 96% were C abusers before
using SCs.2® A Turkish research about clinical
features of 158 SC users in 2014 revealed that
94.9% of SC users were men, 67.1% were
single, 86% were previous C abusers. Mean age
of SC users was 26.1+£7.1, mean amount of SCs

Anatolian Journal of Psychiatry 2017; 18(6):543-551
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used was 2.7+2.2 grams/day and duration of SC
use was 17.2+12 months in the same research.2?
The sample group of this study has a lesser
mean duration and a lesser amount of use.
Along similar lines with other illicit drugs, amount
of SC use could increase as time passes by. Out
of 118 SCs abusers examined in ASATC during
the study duration, only three (2.5%) of them
were women. Data about the reasons of gender
difference is very limited. Almost half (48.6%) of
74 participants (n=36) mentioned that they
started to use SCs when they were soldiers. This
could be one of the reasons of male predomi-
nance at SCs use, but probable reasons of this
gender difference deserves to be searched. Both
duration and amount of SCs use reported in the
study are less (Table 2). As a limitation of the
study, these data were declared by the patients
themselves and could be less than real duration
and amount of use.

This research revealed that both marital status
and living style were significant sociodemogra-
phic characteristics considering use of SCs.
Being single or divorced, and living alone or with
friend(s) seem to increase risk for SC use.
Whereas living with parent(s) or being married
could be preventative. Living in a family provides
social support which is an important protective
factor against substance use as reported in the
literature.26:27 Being married, living with parent(s)
could limit negative attitudes of an individual by
increasing responsibilities and/or guilt feelings.
Living with family, independently of living with
spouse or parent(s), also means not being alone
and feeling more secure. Being single/divorced
and living alone could enhance feeling of loneli-
ness and/or getting bored. It could be stated as
intimate relations are especially important for
substance abusers. Nevertheless, living with
friend(s) seem to have opposite effect of living
with family. Living with friend(s) could enable,
even encourage, risky behaviors. Having sub-
stance using friend(s) is reported to be a risk
factor for beginning substance abuse in the lite-
rature.?82° Probable correlations of these socio-
demographic characteristics with SC use de-
serve to be investigated further.

All of the participants reported to have a psycho-
logical need for using C/SCs and most of them
complained of adverse effects and/or withdrawal
symptoms. Most prevalent adverse effects were
loss of motivation, distractibility and reduced
sexual capacity; and most prevalant withdrawal
symptoms were irritability/nervousness, anxiety
and insomnia, all of which were reported by more
than half. No significant difference was found

between groups of C users, SC users and C&SC
users, basing on the rates of both adverse
effects and withdrawal symptoms.

In the research of Forrester evaluating 305
adolescent SCs exposures, the most frequently
reported adverse clinical effects were tachycar-
dia, drowsiness/lethargy, agitation/irritability,
vomiting, hallucinations/delusions, nausea, con-
fusion, hypertension, chest pain and dizziness/
vertigo.3® These reported adverse effects are
mostly similar to the adverse effects reported by
the patients of this study. Gunderson et al. con-
ducted a systematic review of published reports
on clinical effects of SCs, highlighting potential
toxicity such as acute anxiety and psychosis.?
Adverse clinical effects and withdrawal symp-
toms reported by C users and SC users were
similar in this study. Nevertheless, this similarity
does not mean C and SCs have similar risks,
regarding that clinical cases with serious ad-
verse effects and deaths related with SCs
reported in the literature.459.10.1218 The relative
risk associated with the use of SCs was found to
be 30 times higher than that associated with C;
and significantly more symptoms were reported
by respondents seeking treatment for SCs than
for C.10

Although both A-tetrahydrocannabinol and SCs
stimulate the same receptors (CB1 and CB2);
studies have shown that SCs are associated with
higher rates of toxicity and hospital admissions
than natural C.6 This is likely due to SCs being
direct agonists of the cannabinoid receptors,
whereas C is a partial agonist. Furthermore, the
different chemical structures of SCs may interact
in unpredictable ways to elicit previously un-
known effects, also the commercial products
may have unknown contaminants.”

SCs are extensively metabolized, but the know-
ledge about involved enzymes is limited.3" All
investigated SCs are metabolized in human liver
microsomes and are predominantly excreted as
metabolites in urine.'"22 Among cytochrome
P450 (CYP) enzymes, CYP3A4 was found to be
the major CYP enzyme responsible for the
oxidative metabolism of SCs; and CYP2C9,
CYP2C19 and CYP1A2 seem to have contribu-
tions.3'-33 Besides, SCs and their basic mole-
cules were shown to be capable of inhibiting
CYP1A.3

Research of Borini et al.’ on C use revealed that
serum AST, ALT and AP levels were increased
without any correlation with the amount or dura-
tion of marijuana consumption. A deleterious
role of daily C use, was shown to demonstrate
Anadolu Psikiyatri Derg 2017; 18(6):543-551
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clearly a rapid progression of fibrosis and stea-
tosis, leading to a major severity in patients with
chronic hepatitis C."” In serum liver function test
results of this study, the only significant differ-
ence was that levels of serum aminotransferases
were higher in C&SC users than only C users
(Table 3, figures 1 and 2). Mean serum AST level
was found 41.5£21.5 IU/L in C&SC group, which
was the only liver function test result higher than
the upper normal limit of 37 IU/L. Serum liver
function test results in this study revealed that
increased serum levels of aminotransferases
were especially associated with combined use of
C and SCs; and serum ALT level is positively
correlated with the duration of SC use. Increase
in serum levels of aminotransferases, indicating
hepatocellular injury, is especially related with
combined use of C and SCs.

CONCLUSION

C abuse seems to be a precursor of SC abuse,
and most of SC abusers continue using both
substances simultaneously, leading to increased
risk of health problems. Combined use of C and
SCs increases the risk of hepatocellular injury
compared to either C or SCs alone. Risk of
starting SCs use could be bigger for single or
divorced C users, whereas living together with a
family could be preventative. Sociodemographic
risk factors for SC use and their potential to
cause hepatocellular injury deserve to be inves-
tigated further with larger sample sizes. As a
conclusion, SC abuse causes hepatotoxicity es-
pecially in C users and C users should also be
tackled from this aspect by healthcare profes-
sionals.
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of the manuscript.

REFERENCES

1. Adams IB, Martin BR. Cannabis: pharmacology
and toxicology in animals and humans. Addiction
1996, 91(11):1585-1614.

2. Gunderson EW, Haughey HM, Ait-Daoud N, Joshi
AS, Hart CL. “Spice” and “K2” herbal highs: a case
series and systematic review of the clinical effects
and biopsychosocial implications of synthetic
cannabinoid use in humans. Am J Addiction 2012;
21:320-326.

3. Le Boisselier R, Alexandre J, Lelong-Boulouard V,
Debruyne D. Focus on cannabinoids and synthe-
tic cannabinoids. Clin Pharmacol Ther 2017;
101(2):220-229.

4. Gurney SM, Scott KS, Kacinko SL, Presley BC,
Logan BK. Pharmacology, toxicology, and ad-

verse effects of synthetic cannabinoid drugs.
Forensic Sci Rev 2014; 26(1):53-78.

5. Trecki J, Gerona RR, Schwartz MD. Synthetic
cannabinoid-related illnesses and deaths. N Engl
J Med 2015; 373(2):103-107.

6. Rech MA, Donahey E, Dziedzic JMC, Oh L,
Greenhalgh E. New drugs of abuse. Pharmaco-
therapy 2015; 35(2):189-197.

7. Mills B, Yepes A, Nugent K. Synthetic cannabi-
noids. Am J Med Sci 2015; 350(1):59-62.

8. Castaneto MS, Wohlfarth A, Desrosiers NA, Hart-
man RL, Gorelick DA, Huestis MA. Synthetic
cannabinoids pharmacokinetics and detection

methods in biological matrices. Drug Metab Rev
2015; 47(2):124-174.

9. Kamijo Y, Takai M, Fujita Y, Hirose Y, Ilwasaki Y,
Ishihara S, et al. A Multicenter retrospective
survey of poisoning after consumption of products
containing synthetic chemicals in Japan. Internal
Med 2014; 53:2439-2445.

10. Winstock A, Lynskey M, Borschmann R, Waldron
J. Risk of emergency medical treatment following
consumption of cannabis or synthetic cannabi-
noids in a large global sample. J Psychophar-
macol 2015; 29(6):698-703.

11. Diao X, Scheidweiler KB, Wohlfarth A, Pang S,
Kronstrand R, Huestis MA. In vitro and in vivo
human metabolism of synthetic cannabinoids
FDU-PB-22 and FUB-PB-22. AAPS J 2016;
18(2):455-464.

12. Hoyte CO, Jacob J, Monte AA, Al-Jumaan M,
Bronstein AC, Heard KJ. A characterization of
synthetic cannabinoid exposures reported to the
National Poison Data System in 2010. Ann Emerg
Med 2012; 60(4):435-438.

13. Macfarlane V, Christie G. Synthetic cannabinoid
withdrawal: A new demand on detoxification ser-
vices. Drug Alcohol Rev 2015; 34:147-153.

14. Borini P, Guimaraes RC, Borini SB. Possible
hepatotoxicity of chronic marijuana usage. Sao
Paulo Med J 2004; 122(3):110-116.

Anatolian Journal of Psychiatry 2017; 18(6):543-551



Kotan et al. 551

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Hezode C, Mallat A. Comorbidity and hepatotoxi-
city of tobacco and recreational substances.
Gastroen Clin Biol 2009; 33(12):1131-1135.

Pateria P, de Boer B, MacQuillan G. Liver abnor-
malities in drug and substance abusers. Best
Pract Res Clin Gastroenterol 2013; 27(4):577-
596.

Tarantino G, Citro V, Finelli C. Recreational drugs:
a new health hazard for patients with concomitant
chronic liver diseases. J Gastrointest Liver 2014;
23(1):79-84.

Sheikh IA, Luksic M, Ferstenberg R, Culpepper-
Morgan JA. SPICE/K2 Synthetic marijuana-in-
duced toxic hepatitis treated with N-acetylcyste-
ine. Am J Case Rep 2014, 15:584-588.

American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders (Fifth ed.).
Arlington, VA: American Psychiatric Publishing.
2013.

de Gee EA, Verdurmen JE, Bransen E, de Jonge
JM, Schippers GM. A randomized controlled trial
of a brief motivational enhancement for non-
treatment-seeking adolescent cannabis users. J
Subst Abuse Treat 2014; 47(3):181-188.

Fischer B, Dawe M, McGuire F, Shuper PA,
Capler R, Bilsker D, et al. Feasibility and impact of
brief interventions for frequent cannabis users in
Canada. J Subst Abuse Treat 2013; 44(1):132-
138.

Franz F, Angerer V, Brandt SD, McLaughlin G,
Kavanagh PV, Moosmann B, et al. In vitro
metabolism of the synthetic cannabinoid 3,5-AB-
CHMFUPPYCA and its 5,3-regioisomer and
investigation of their thermal stability. Drug Test
Anal 2017; 9(2):311-316.

Zawilska JB, Wojcieszak J. Spice/K2 drugs-more
than innocent substitutes for marijuana. Int J
Neuropsychopharmacol 2014, 17:509-525.

Barratt MJ, Cakic V, Lenton S. Patterns of synthe-
tic cannabinoid use in Australia. Drug Alcohol Rev
2013; 32:141-146.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Bozkurt M, Umut G, Evren C, Karabulut V. Sente-
tik kannabinoid kullanimi nedeniyle poliklinige
bagvuran hastalarin klinik 6zellikleri ve laboratuar
sonuglari. Diisiinen Adam the Journal of Psychiat-
ry and Neurological Sciences 2014; 27:328-334.

Heinz AJ, Wu, J, Witkiewitz K, Epstein DH, Pres-
ton KL. Marriage and relationship closeness as
predictors of cocaine and heroin use. Addict
Behav 2009; 34(3):258-263.

Wu P, Liu X, Fan B. Factors associated with
initiation of ecstasy use among US adolescents:
Findings from a national survey. Drug Alcohol
Depen 2010; 106(2-3):193-198.

Kulis S, Marsiglia FF, Sicotte D, Nieri T. Neighbor-
hood Effects on Youth Substance Use in a South-
western City. Sociol Perspect 2007; 50(2):273-
301.

White HR, Bechtold J, Loeber R, Pardini D.
Divergent marijuana trajectories among men:
Socioeconomic, relationship, and life satisfaction
outcomes in the mid-30s. Drug Alcohol Depen
2015; 156:62-69.

Forrester MB. Adolescent synthetic cannabinoid
exposures reported to Texas poison centers.
Pediatr Emerg Care 2012; 28(10):985-989.

Holm NB, Nielsen LM, Linnet K. CYP3A4 medi-
ates oxidative metabolism of the synthetic canna-
binoid AKB-48. AAPS J 2015; 17(5):1237-1245.

Nielsen LM, Holm NB, Olsen L, Linnet K.
Cytochrome P450-mediated metabolism of the
synthetic cannabinoids UR-144 and XLR-11. Drug
Test Anal 2016; 8(8):792-800.

Zendulka O, Dovrtelova G, Noskova K, Turjap M,
Sulcova A, Hanu$ L, et al. Cannabinoids and
Cytochrome P450 interactions. Curr Drug Metab
2016; 17(3):206-226.

Ashino T, Hakukawa K, Itoh Y, Numazawa S. Inhi-
bitory effect of synthetic cannabinoids on CYP1A
activity in mouse liver microsomes. J Toxicol Sci
2014; 39(6):815-820.

Anadolu Psikiyatri Derg 2017; 18(6):543-551



