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Effects of Synthetic Cannabinoids (JWH-018) on Antibody Response to HBV Vaccination
Sentetik Kannabinoidlerin (JWH-018) Hepatit B Agilamasina Antikor Yanits Ugerindeki Etkisi
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Abstract: Synthetic cannabinoids can affect the immune system and can cause some changes in immune tesponse.
The immune response to the Hepatit B vaccine is complex. Studies on hepatitis B vaccine antibody response and
JWH-018 are extremely limited. The main aim of this study was to investigate the effect of JWH-018 on anti-HBs Ag
changes before or after Hepatitis B vaccination. The study was performed on C57BL6 mice (n=25). The mice were
divided into 3 groups. The control group was given the Hepatitis B vaccine 3 times with intervals of 3 weeks. Group
1 was administered JWH-018 (before) + Hepatitis B vaccine (after). Group 2 was treated Hepatitis B vaccine (before)
+ JWH-018 (after). Blood samples were collected at the end of the drug and vaccine administration. The control
group's Anti-Hbs Ag titer mean was found to be lower than the mean of other groups. When the within-group data
was evaluated, it was observed that there was a statistical difference between the data of Group 2 (p=0,017). When
Anti-Hbs AG titer was evaluated between group, it was observed that there was a statistical difference in the first (p
= 0,018) and third measurements (p=0,005). A total of 5 mice from the experimental groups died at different stages
of the study. In this study, the use of JWH-018 has been shown to be effective on the anti-HBs parameter. In addition,
we believe that the scientific value of our study will be possible by understanding the relationship between cannabinoid
system and immune system.
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Oz: Sentetik kannabinoidler bagisiklik sistemini etkileyebilir ve bagisiklik tepkisinde bazt degisikliklere neden olabilir.
Hepatit B astsinin olusturdugu antikor yanit tizerine sentetik kannabinoidlerin etkilerini inceleyen calisma sayist
oldukea kisithidir. Bu caligmanin temel amaci, JWH-018'in Hepatit B asilamasindan 6nce veya sonra anti-HBs Ag
degisiklikleri tizerindeki etkisini arastirmaktir. Calisma, C57BLO6 fareleri (n = 25) tzerinde yapildi. Fareler 3 gruba
ayrildi. Kontrol grubuna 3 hafta araliklar ile 3 kez sadece Hepatit B astst uygulandi. Grup 1’e 6nce JWH-018 uyguland:
sonrasinda Hepatit B astst uygulandi. Grup 2’ye énce Hepatit B agist uyguland sonrasinda JWH-018 uygulands. Tlag
ve ast uygulamasinin sonunda kan 6rnekleri toplandi. Kontrol grubunun Anti-Hbs Ag titresi ortalamasinin diger
gruplarin ortalamasindan daha distk oldugu bulundu. Grup ici veriler degerlendirildiginde, Grup 2 verileri arasinda
istatistiksel bir fark oldugu gézlenmistir (p = 0,017). Gruplararst Anti-Hbs Ag titresi degerlendirildiginde, birinci (p =
0,018) ve tgtinct Slgimde (p = 0,005) istatistiksel fark bulundu. Ayrica, deney gruplarindan toplam 5 fare, calismanin
farkli agamalarinda 6ldi. Bu calismada, JWH-018 kullaniminin anti-HBs parametresi tizerinde etkili oldugu
gosterilmistir. Calismamuzin bilimsel degerinin kannabinoid sistem ile bagisiklik sistemi arasindaki iligkiyi anlayamaya
yardimei olacagina inantyoruz.
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Introduction for seroconversion is considered >10 mIU/ml.

(Florani et al., 2004). Many factors can affect
seroconversion (drug addiction, aging, diseases
etc) (Marsland et al., 2001). The immune response

Hepatitis B viruses can be prevented by
vaccination (Hou et al., 2005; Thanavala et al.,

2005). The vaccination has certain periods (20 mcg to the Hepatit B vaccine is complex and regulated

of HBs antigen at months 0-1-6) (Hwang et al, by some genes (Milich et al., 2003). In addition,

2010). After 3 times vaccination, the antibody titer dendritic cells can initiate the immune response by
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presenting the antigen to Th and Tec. Th cells can
stimulate B lymphocytes with various cytokines
and secrete anti-viral cytokines such as IFN-y,
TNF-a (Chen et al., 2019, Koziel, 1998). Drugs
used by substance addicts can affect the immune
system (A9-THC etc.). One of these drugs is JWH-
018 (structurally similar to A9-THC) (Showalter et
al., 1996). JWH-018 can stimulate the immune
system through the endogenous cannabinoid
system (ECS). ECS has two dominant receptors.
These receptors help regulate functions in the
central and peripheral nervous system (Matsuda et
al, 1990; Munro et al, 1993). JWH-018 can
stimulate both dominant receptors (Aung et al.,
2000). The CB: receptor can stimulate immune
system cells and conduct immune modulation
(Every-Palmer, 2011). Studies on hepatitis B
vaccine antibody response and JWH-018 are
extremely limited. The main purpose of this study
was to investigate the effect of JWH-018 on
antibody titration before and after the Hepatitis B

vaccine.
Materials and Methods
Animal Model

All experiments were conducted in 25-30 g adult
male C57BL/6 mice at the age of 8-10 weeks old.
The mice were placed in standard plastic, steel
cover and watery cages in the laboratory.
Photoperiod, constant heat and humidity were
applied by automatic mechanism. Food and water
were provided ad /ibitum. Ethics Committee
permission was obtained from Mehmet Akif
Ersoy University Animal Experiments Local
Ethics Committee (2017/268).

Drug and Dose Selection

There are studies reporting death associated with
JWH-018  (1-naphthalenyl(1-pentyl-1H-indol-3-
yl)-methanone) (Cayman Chemical, CAS: 209414-
07-03) in the literature (Mir et al., 2011; Hermans-
Clausen et al., 2013). Considering the literature, the
number of studies investigating the relationship
between JWH-018 and Anti HBs Ag parameters is
quite limited

22

Therefore, we prefered to use the first detected
synthetic cannabinoid (JWH-018) in our study
(EMCDDA, 2010). In this study, JWH-018 dose
was selected based on previous studies in mice
(Ossato et al,, 2015). The dose of JWH-018 was
considered 1 mg/kg intraperitoneal (i.p). Also,
Engerix B (20 pg 1 ml) (GlaxoSmithKline) was
determined as the Hepatitis B vaccine. In a
previous study using Engerix B the dose of this
vaccine was determined as 2 ug per capita for
C57BL/6 mice. The dose for seroconversion was
determined 3 times at intervals of three weeks
(Sleijffers et al., 2002).

Drug preparation and Treatment

JWH-018 (1 mg / kg) was prepared in absolute
ethanol (1%) and salin (99%). It was administered
by i.p. injection (1 ml, 30G, 8 mm). Engerix B (20
pg 1 ml) was administered intramuscular (im.)
injection at a volume of 0.1 ml/per capita by
vehicle (30G, 8 mm).

Setting up Animal Groups

Weight analysis was performed after dividing the
mice into groups. The weights of control, group 1
and group 2 were measured (Respectively:
322+1.11; 32.16%1,17, 32.03%1.03 gt
p=0.91). Mice were divided into 3 groups [(control

and

group (n=7), group 1 (n=9) and group 2 (n=9)].
The control group in this study will be used as a
control for both group 1 and group 2.

Drug Administration

Control group; it was immunized with Engerix B
(2 ng) at 3 times for 3-week intervals. Group 1;
JWH-018 was administered once a week for 4
weeks. At the end of this period, 2 pg Engerix B
was immunized 3 times at 3-week intervals. Group
2; it was immunized 3 times at 3-weeks intervals
with Engerix B (2 pg). At the end of this period
JWH-018 was administrated once a week for 4
weeks.

Collection of blood samples

Blood samples were collected from tail veins of
animals by using heparinized syringe. 20 pl of
blood was collected from each mouse and it was
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collected 3 times with an interval of 2 weeks.
Blood samples were added to 20 ul of citrate
buffer, which was previously placed in eppendorf
tubes. Blood samples were centrifuged for 3
minutes at 3000 rpm to separate the plasma.
Plasma samples were stored at 20°C until assayed.

ELISA

11 ml of PBS (Merck) and 3.22 pl of HBsAg
protein (Fitzgerald 10 - 1324) were added to a
falcon tube (Isolab). Out of which 100 pl of
prepared PBS and HBS ag liquid was added to the
tube, and covered with aluminum foil and stored
in refrigator (+ 4 °C). Next day, the plate was
washed 3 times with PBS + Tween (Merck). 22 ml
of PBS and 110 mg of BSA (Sigma-Aldrich) were
added to other falcon tube and it was added to
each well 200 pl and incubated (1 h at 37 °C). The
plate was washed 3 times with PBS + Tween.
1/100 plasma was added to wells and was
incubated 1 h at 37°C. After that it was washed 3
times with wash buffer. Alkaline phosphatase-
labeled of polyvalent antibody diluted in a ratio of
1:1000 was added to 100 ul each well and
incubated (1 h at 37°C). Plate was washed 4-5
times with a washing buffer. 100 pl pNPP (Merck)
prepared in substrate buffer was added to each
The

absorbance was measured with an ELISA reader

well and incubated for 30 minutes.

at 405 nm after 30 minutes of incubation
Statistical Analysis

The analysis of the data was done with the SPSS
program (Version 22, 1L, USA). Descriptive
parameters were represented n, meantstandard
(Mean®Sd). ANOVA  test

performed to compare the groups. Post-hoc

deviation was
Tukey test was performed to determine in which
group the statistical difference originated from.
The Tukey test was represented in the table with a
“letter” (Different letters represent significant
difference between sub-groups).
than 0.05 (p=0.05) was considered as statistically
significant.

A p-value less

Results

Anti-HBS Ag measurements of the control groups
were on mean lower than group 1 and group 2.
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Also, totaly 5 mice died in experimental (Group 1-
2) groups.

Within-Group
difference was not detected in both control group
and group 1 (p>0.05). The final measurement (3™
of the Group 2 was higher than other measures

Comparison: Statistical

(It and 2) and was statistically significant
(p<0.05).

Between Groups Comparison: Statistical
difference was measured in the first and third

measurements of the groups (p<<0.05).

Table 1: Anti HBs Ag parameters comparison
within groups

Group Measure n MeantSd* p
1th 7 0.61£0.10a
Control 2nd 7 0.61+0.11a  0.896
3eh 7 0.6410.10a
1th 6 1.23%0.38a
Group1l  2nd 6 1.03%£0.57a  0.752
3ih 6 1.18%0.40a
1th 7 0.78+0.24a
Group 2  2nd 7 0.78+0.24a  0.017
3th 7 1.20%0.35b
*OD: 405 nm

Table 2: Anti HBs Ag parameters comparison
between groups

Group Measure n MeantSd* p
Control 7 0.61£0.10ab
Group 1 1th 6 1.23+0.38a 0.018
Group 2 7 0.78+0.24b
Control 7 0.61+0.11a
Group 1 2nd 6 1.03%0.57a 0.123
Group 2 7 0.78+0.24a
Control 7 0.64%0.10a
Group 1 3th 6 1.18%0.40b  0.005
Group 2 7 1.20£0.35b

*OD: 405 nm

Discussion

Hepeatitis B is a major public health problem. Many
people have been infected with this disease. It is
estimated that around 350 million people carry
HBYV (Kuo et al., 2004). It is possible to prevent
the disease with the vaccine. When the antibody
titer is higher than 10 mIU/ml, it is considered as
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seroconversion (Floreani et al., 2004). There are
factors that affect seroconversion. These factors
include immunosuppressive diseases, aging, etc
(Marsland et al., 2001). JWH-018 is an addictive
material that acts on the endogenous cannabinoid
system (ECS). ECS has two dominant receptors.
These receptors help regulate functions in the
central and peripheral nervous system (Matsuda et
al., 1990; Munro et al., 1993). JWH-018 stimulate
both CBj and the CB; receptor (Aung et al. 2000).
Compared to THC, this effect remains lower
(Showalter et al, 1996). ECS
immunmodulatory role on the immune system
(Kleain and Cabral, 2006). This role is dose-

dependent and can lead to immunosuppression or

can play

immunproliferation in immune cells (Croxford
and Yamamura, 2005). Very few studies focused
or investigated on the relationship between anti-
HBs Ag and JWH-018. Because of that we thought
that it was an important topic to investigate. The
main purpose of this study was to investigate the
effect of JWH-018 on the anti-HBs Ag parameter.

During the study, 5 mice from the experimental
groups (Group 1 and Group 2) were died. No
death occurred in mice from control group. In the
literature, it has been reported that JWH-018 is
toxic and deadly for humans (Labay et al., 2010).
Also, there are studies reporting death associated
with JWH-018 (Mir et al, 2011; Hermanns-
Clausen et al., 2013). But similar studies did not
report death in various doses (Marshell et al., 2014,
Mutluay et al., 2019). In our study, the mice died
just in the experimental groups, but it did not die
in the control group.

Therefore, we think that the deaths may be related
to the dose of JWH-018. We were evaluated anti-
HBs Ag parameter within-groups and between
groups. In all measurements, mean of control
group was lower than both group 1 and group 2.
In our study, mean anti Hbs Ag titer of the control
group was measured in the range of 0.61-0.64 OD.
Anti-HbsAg mean of various study were measured
in the range of 0.4 - 0.6 OD (Li et al., 2014, Wu et
al., 2016). The data obtained from the control
group of our study is supported by other studies in
the literature. We could not find any study
supporting that the mean of the experimental

24

groups was higher than the control group. We are
suggesting that this situation may be related to
immune response mechanisms (against both
vaccines and viruses).

The first immune response to Hepatitis B Virus is
known to be given by Natural Killer (NK) cells.
NK cells stimulate various T lymphocyte cells by
secreting IFN-y (Kakimi et al., 2000). DC present
antigen to Th and Tc. Th cells secrete cytokines
(IL-4, IL-10, TNFa etc.) that
lymphocytes to create an immune response (Chen

activate B

et al,, 2019). In vaccine-specific response, antigen-
specific B and T Ilymphocytes and various
cytokines are known to play roles (Filippelli et al.,
2014).

JWH-018 is structurally similar to THC. Studies on
THC have shown that THC has a suppressor
effect on immune system cells (Eisenstein snd
Meissler, 2015; Roth et al., 2015). THC and other
cannabinoids have immunosuppressive effect in
both in vivo and in vitro studies (NK, DC,
macrophage, mast cells B and T lymphocytes etc.)
(Samson et al., 2003; Do et al., 2004). Another
study has shown that B lymphocytes induce
transition from IgM to IgE (Agudelo et al., 2008).
But in another study, synthetic cannabinoids have
proliferative effect on B cells, NK and neutrophils
(Lee et al., 2001). In a study about the use of THC
(marijuana smokers) and Hepatitis B vaccine, anti-
HBs Ag parametres of marijuana smokers and
non-smokers were compared. However, it was
observed that difference between them was not
statistically significant (Kiertscher et al. 2018).

Conclusion

This study showed that JWH-018 was effective on
anti-HBs Ag parameter. Low mean of anti-HBs
Ag level in control group was appropriate for our
two-way hypothesis. In general, orginal articles
show that synthetic cannabinoids are responsible
for suppression of immune system cells. However,
of
immunproliferation. We think that our study is

very few studies have reached result

very valuable in terms of proving the relationship
between JWH-018 and Anti-Hbs parameter.
However, further studies need to be done to

understand causation.
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