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ABSTRACT

Aims: It has been long suspected that the cannabinoid system participates in the antinociceptive eftects of nonsteroidal anti-inf-
lammatory drugs. We studied the possible effects of cannabinoid receptor antagonism on diclofenac-induced antinociception
in the writhing test in mice. Methods: In our study, male BALB/c mice, weighing 20-30 g, were used. Writhing responses were
produced by intraperitoneal injection of 0.6% acetic acid. Different doses of diclofenac (3, 10, 30 mg/kg, i.p.) were tested, then
the influence of AM-251 (1 mg/kg, i.p.), a cannabinoid CB1 receptor antagonist and AM-630 (3 mg/kg, i.p.), a cannabinoid
CB2 receptor antagonist on the antinociceptive effects of diclofenac was studied. Results: Diclofenac administration elicited a
significant, dose-dependent antinociceptive response; however, neither the cannabinoid CB1 receptor antagonist AM-251 nor
the cannabinoid CB2 receptor antagonist AM-630 had any influence on the antinociceptive effect of diclofenac. Conclusion:
linhibition of cannabinoid receptors does not contribute to the antinociceptive action of systemic diclofenac. Further studies
are needed to explain the antinociceptive mechanism of diclofenac. Keywords: AM-251, AM-630, antinociception, cannabinoid
receptors, diclofenac

INTRODUCTION

mechanism of action will hopefully enable their use in

the aforementioned conditions and new indications.
Nonsteroidal anti-inflammatory drugs (NSAIDs)

are the most prescribed medications for treating inflam-

Cannabinoids are a group of chemical compounds,
which potentially bind to two recognized cannabinoid

receptors (CB1 and CB2). They include natural canna-
binoids found in synthetic cannabinoids, the cannabis
plant and endocannabinoids and constitute a thera-
peutic alternative for limited indications (1). Dronabi-
nol and nabilone, two synthetic cannabinoids, are ap-
proved for chemotherapy-associated emesis; whereas
nabilone is also indicated for AIDS-related weight loss
(2). In addition, nabiximols (A9-tetrahydrocannabinol
[THC]+cannabidiol) is a plant extract approved for
spasticity associated with multiple sclerosis, neuropathic
pain and cancer pain (3). Due to their unwanted cent-
ral side effects, such as the risk of abuse, development of
tolerance and physical dependence, etc., cannabinoids
are used in the clinics only in the abovementioned indi-
cations as alternative agents. Understanding their entire
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mation, mild to moderate pain, and fever. It is clear that
NSAIDs exert most of their effects through inhibition
of the activity of cyclooxygenase enzymes (COX-1 and/
or COX-2). On the other hand, unlike classical NSAI-
Ds, paracetamol and dipyrone exhibit analgesic activity
probably via their action on the central nervous system.
Recent investigations suggest that cannabinoid recep-
tors and augmentation of endocannabinoid activity play
important roles in the antinociceptive effects of both pa-
racetamol and dipyrone (4, 5). Besides paracetamol and
dipyrone, all NSAIDs are expected to increase endo-
cannabinoid tonus both by inhibiting endocannabinoid
degradation and by increasing their synthesis via COX
inhibition (6, 7). Accordingly, it has been proposed that
the endocannabinoid system appears to be involved in
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the antinociceptive effect of some NSAIDs, although
there are contradictory findings (6-10, 13).

Diclofenac is the most COX2 selective of the classical
NSAIDs acting by inhibiting COX enzyme and widely
used for relieving inflammation, pain and fever. Chro-
nic treatment with THC decreased the analgesic effect of
diclofenac, whereas combinations of diclofenac with the
fatty acid amide hydrolase (FAAH, primary degradative
enzyme for the principal endocannabinoid anandamide
[AEA]) inhibitor URB597 showed synergistic interac-
tion (14, 15). Here, we investigated whether inhibition
of cannabinoid receptors play a key role in the systemic
antinociceptive effect of diclofenac.

MATERIAL AND METHODS

Animals & ethics

Experiments were carried out on 2 to 3 month old
male BALB/c mice weighing 20-30 g (Center of the La-
boratory Animals, Trakya University). There were 12
groups and each group consisted of 6 mice. Mice were
maintained under controlled light (12/12 h day/night
cycles) and temperature (21 + 2 °C) conditions with
food and water ad libitum. Local “Animal Care Ethics
Committee” approved this study (Protocol Code: TU-
HADYEK-2018/32) and all procedures were conducted
according to the guidelines of the Ethical Committee
of the International Association for the Study of Pain
(IASP) (16).

Study design

The acetic acid writhing test was conducted accor-
ding to the method described elsewhere (17). Writ-
hing responses were produced by intraperitoneal (i.p.)
injection of 0.6% acetic acid in a volume of 10 ml/kg.
Immediately after acetic acid administration, writhing
responses were videotaped and scored for 20 min. Af-
ter testing different doses of diclofenac (3, 10, 30 mg/
kg, i.p.), the influence of the cannabinoid CB1 receptor
antagonist AM-251 (1 mg/kg, i.p.) and the cannabinoid
CB2 receptor antagonist AM-630 (3 mg/kg, i.p.) on the
antinociceptive effects of diclofenac were investigated.
Diclofenac was given 30 minutes before acetic acid inje-
ction, and cannabinoid receptor antagonists were admi-
nistered 10 minutes before diclofenac.

Drugs

Acetic acid and AM-630 were purchased from Sig-
ma-Aldrich (St Louis, MO, USA) and AM-251 was ob-
tained from Tocris (UK), while diclofenac was diluted
from commercial preparations. Acetic acid and diclofe-
nac were dissolved in physiological saline, whereas AM-
251 and AM-630 were given in 1% ethanol, 1% Tween

80, 20% DMSO and 78% saline. Doses and treatment ti-
mes of each drug were selected from previous researches
(18-20).

Statistical analysis

The data were normally distributed. To analyze the
antinociceptive effects of diclofenac, the results were
evaluated by analysis of variance (ANOVA), followed by
Bonferroni post-hoc test. In all statistical analyses, p <
0.05 was considered significant. The results were presen-
ted as mean + SEM of six mice per group.

RESULTS

Antinociceptive effect of diclofenac in the writhing
test

As it was expected, diclofenac (10, 30, 100 mg/kg) ad-
ministration exerted a significant, dose-dependent anti-
nociception in the acetic acid writhing test (* p < 0.05, t
p <0.01,  p <0.0001, compared to vehicle; Figure 1).

Influence of cannabinoid receptor blockade on dic-
lofenac-induced antinociception

Neither AM-251 (1 mg/kg), a cannabinoid CB1 re-
ceptor antagonist nor AM-630 (3 mg/kg), a cannabino-
id CB2 receptor antagonist at doses neither elicited any
effect on their own nor altered the antinociceptive acti-
on of diclofenac when compared with each group other
than the vehicle groups ( p < 0.001, # p < 0.0001, com-
pared to vehicle; Figures 2, 3).
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Figure 1: Antinociceptive effect of i.p. injection of diclo-
fenac (10, 30, 100 mg/kg) in the acetic acid writhing
test (*p < 0.05, ¥ p < 0.01, # p < 0.0001, compared to
vehicle).
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Figure 2: Blockade of antinociceptive effect of systemic
administration of diclofenac (10, 30, 100 mg/kg) by
the cannabinoid CB1 receptor antagonist AM-251 (1
mg/kg) in the acetic acid writhing test (1 p < 0.0001,
compared to vehicle).
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Figure 3: Blockade of antinociceptive effect of systemic
administration of diclofenac (10, 30, 100 mg/kg) by the
cannabinoid CB2 receptor antagonist AM-630 (3 mg/
kg) in the acetic acid writhing test (1 p < 0.001,  p <
0.0001, compared to vehicle).

DISCUSSION

COX metabolizes arachidonic acid resulting in the
synthesis of prostaglandins; there are two isoforms of
COX: COX-1 and COX-2 (21). Diclofenac, a classical
NSAID, inhibits the enzyme COX and is extensively
used for the treatment of mild to moderate inflammati-
on and pain. Here, we investigated whether mechanisms
(specifically, cannabinoid receptors) other than COX
inhibition play a role in diclofenac antinociception, but
our findings indicate that cannabinoid receptors are not
involved in the antinociceptive effect of systemic diclo-
fenac.

As we have stated in the introduction, all NSAIDs have
the potential of augmenting endocannabinoid levels by
inhibiting COX-2 (although with a weak potential) and
thereby preventing degradation of endocannabinoids (6,
7,22). Inhibition of COX enzymes by NSAIDs may also
elevate endocannabinoid synthesis due to the availabi-
lity of arachidonic acid for endocannabinoid synthesis
rather than prostaglandin synthesis (6, 7, 22). Moreover,
some of the classical NSAIDs have been shown to in-
hibit FAAH directly and reduce the breakdown of en-
docannabinoids (9). Finally, inhibition of nitric oxide
(NO) by NSAIDs may also attenuate the activation of
endocannabinoid transporters and thus augment endo-
cannabinoid levels (6, 22). In addition to its well-known
COX inhibitory activity, this final mechanism can be att-
ributed to the antinociceptive effect of diclofenac, since
NO-cGMP-K+ channel pathway has been suggested to
be involved in the peripheral antinociceptive effect of
diclofenac (23).

Two previous research articles were important in lea-
ding us to start this project, but our findings were not as
we expected. In one of them, co-administration of diclo-
fenac with the FAAH inhibitor URB597 elicited a syner-
gistic antinociceptive effect (15). In the other, THC given
chronically decreased efficacy and potency of diclofenac,
but this decrease did not appear to be an endogenous
cannabinoid release-mediated; moreover, diclofenac was
given per os (p.o.) in this study (14).

Cannabinoid receptors have been suggested not to be
involved in the peripheral antinociceptive mechanism
of diclofenac following intraplantar administration (24).
Here, our experiments extend these findings showing
that antagonism of cannabinoid receptors does not inf-
luence systemic diclofenac administration-induced anti-
nociceptive activity.
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