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Effect of the cannabinoid CB1 receptor antagonist
rimonabant on nociceptive responses and adjuvant-
induced arthritis in obese and lean rats

T Croci and E Zarini

Research Center Sanofi-Midy, Exploratory Research Department, Sanofi-aventis S.p.A., Milan, Italy

Background and purpose: Obesity is a risk factor for several inflammation-based diseases including arthritis. We investigated
the anti-nociceptive and anti-inflammatory effects of the cannabinoid CB1 receptor antagonist rimonabant in lean and diet-
induced obese female rats with arthritis induced by complete Freund’s adjuvant (CFA) injected in the right hind-paw.
Experimental approach: The effect of oral rimonabant was assessed in rat paws on thermal hyperalgesia, mechanical
allodynia, oedema, global arthritis score, nitrite/nitrate levels and ankle widths.
Key results: After 7 but not after 14 days, the inflammatory response to CFA was significantly higher in obese than lean rats;
however, the nociceptive response (thermal hyperalgesia and mechanical allodynia) was similar. Oral rimonabant (3 or 10 mg
kg�1, once a day for 1 week from day 7 after CFA) only reduced the global arthritic score and joint width in obese rats, with no
effect on the paw oedema. It also markedly reduced thermal hyperalgesia and mechanical allodynia in both lean and obese
rats, with a greater effect in the latter.
Conclusion and implications: Rimonabant appears to be a potent inhibitor of sensorial hypersensitivity associated with CFA-
induced arthritis in obese rats, in which the inflammatory reaction is more severe than in lean rats. It may thus have therapeutic
potential in obesity-associated inflammatory diseases, particularly in the treatment of the pain associated with arthritis.

British Journal of Pharmacology (2007) 150, 559–566. doi:10.1038/sj.bjp.0707138; published online 22 January 2007

Keywords: rimonabant; cannabinoid; obesity; arthritis; hyperalgesia; allodynia; inflammation; rats; SR141716; pain

Abbreviations: CCI, chronic constriction injury of sciatic nerve; CFA, complete Freund’s adjuvant; rimonabant (SR141716),
N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4methyl-pyrazole-3-carboxamide

Introduction

During the last few years, there has been increasing evidence

that obesity is associated with chronic systemic low-grade

inflammation (Berg and Scherer, 2005; Gimeno and Klaman,

2005). Adipocytes secrete several pro-inflammatory cyto-

kines (adipokines), including interleukin-6 (IL-6) and tu-

mour necrosis factor-a (TNFa), the production of which rises

with the mass of adipose tissue (Fantuzzi, 2005; Hauner,

2005; Trayhurn, 2005). It is also well known that obesity is a

risk factor for a number of serious chronic diseases having a

common inflammatory basis, with arthritis being one of the

most frequent, after diabetes (Mokdad et al., 2001; Mehrotra

et al., 2004).

Rimonabant (SR141716) (N-piperidino-5-(4-chlorophe-

nyl)-1-(2,4-dichlorophenyl)-4methyl-pyrazole-3-carboxamide)

is a potent and selective cannabinoid CB1 receptor antago-

nist possessing food intake inhibiting and antiobesity

activity (Rinaldi-Carmona et al., 1994, 1995; Colombo

et al., 1998; Simiand et al., 1998; Ravinet Trillou et al.,

2003; Carai et al., 2005; Jbilo et al., 2005). It is widely used as

a tool to investigate the mechanisms by which cannabinoid

agonists produce their pharmacological effects and it may

exert several intrinsic actions possibly by blocking the

activation of cannabinoid CB1 receptors by the endocanna-

binoid system, which is tonically activated under certain

pathophysiological conditions (Di Marzo and Matias, 2005;

Engeli et al., 2005; Matias et al., 2006).

A recent clinical study in obese patients with dyslipidemia

(Després et al., 2005) found rimonabant reduced not only

body weight, but also a number of cardiovascular metabolic

risk factors. Besides its antiobesity action and inhibitory

effect on food intake, rimonabant reduced nociceptive

responses and inflammation in several experimental animal

models; in rats and mice, the drug prevented the rise in TNFa
serum levels induced by Escherichia coli lipopolysaccharide,

reduced indomethacin-induced small intestinal lesions and
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relieved neuropathic pain after sciatic nerve ligature (Smith

et al., 2000; Croci et al., 2003; Costa et al., 2005). The

antinociceptive effect after repeated treatment is an impor-

tant finding, as pain owing to peripheral nerve injury from a

number of causes is still a major challenge for clinicians. This

type of pain is generally unresponsive to most analgesics

(MacFarlane et al., 1997; Harden, 2005) and less responsive

than physiological pain to opioids (Mao et al., 1995; Ossipov

et al., 1995; Idanpaan-Heikkila and Guilbaud, 1999).

Considering its antiobesity, anti-inflammatory and anti-

nociceptive actions, we compared the effect of this canna-

binoid CB1 antagonist on inflammation and pain in a model

of adjuvant-induced arthritis in lean and diet-induced obese

female rats (DIO rats). Arthritis was induced unilaterally by

injecting complete Freund’s adjuvant (CFA) into the right

hind paw. This model is useful for studying neurogenic

inflammation and the associated sensorial hypersensitivity

(McDougall et al., 1994; Decaris et al., 1999; Naeini et al.,

2005) that are often difficult to measure in models of

polyarthritis (Schaible et al., 2005).

Methods

Animals and treatments

The experiments were carried out on either lean or obese

female Crl:CD BR rats (Charles River, Lecco, Italy) of the

same age (40 weeks), weighing 32073.3 and 530712 g,

respectively. They were conducted in accordance with

internationally accepted principles for care of laboratory

animals (EEC council Directive 86/609, OJ L 358, 1,12

December, 1987) and with the guidelines for the study of

pain in conscious animals established by the International

Association for the Study of Pain. The experimental protocol

was approved at corporate level by the Animal Care and Use

Committee of Sanofi-aventis Research.

Obesity was induced by a high-fat diet (4.7 kcal g�1, 49% of

calories from fats, 19% from proteins and 32% from

carbohydrates; TD97366, Teklad, USA) administered from

the age of 4 weeks, whereas the lean rats were given a

conventional pellet diet (2.7 kcal g�1, 6.5% of calories from

fats, 27% from proteins, 60% from carbohydrates and 6.5%

from fibre; 4RF 21, Mucedola, Italy). The animals were

housed under controlled environmental conditions

(22711C, 55715% relative humidity, 12 h light from 06 h

30 min to 18 h 30 min) with water and food ad libitum.

Unilateral arthritis was induced by intraplantar (i.pl.)

injection of CFA into the right hind paw. CFA consisted of

a paraffin oil suspension (1 mg ml�1) of heat-killed Mycobac-

terium tuberculosis (Sigma, St Louis, MI, USA). Test animals

received 0.15 ml CFA and control rats were injected with the

same volume of saline. CFA induced a unilateral paw

arthritis at the site of injection, with no involvement of

other joints.

Rimonabant was administered orally daily for 7 days, at

doses of 3 or 10 mg kg�1, starting on the 7th day after the

CFA injection. The compound was suspended in 10% Tween

80 in distilled water and administered by gavage in a volume

of 2 ml kg�1 b.w.

Evaluation of inflammatory reaction and arthritis

The inflammatory reaction to CFA was evaluated by

measuring (a) paw oedema volume on day 7 after the CFA

injection and at the end of the week’s rimonabant treatment

(day 14); (b) ankle width on day 14, 24 h following the last

drug treatment; (c) arbitrary arthritis score on day 7 before

the first dose of rimonabant, day 10 before the fourth

rimonabant treatment and day 14, 24 h following the last

drug treatment.

The oedema volume was defined as the difference between

the volume of the CFA-injected paw and the contralateral

hind paw, measured with a plethysmometer (2Biological

Instruments, Varese, Italy). Ankle widths of injected and

contralateral hind paws were measured using a digital caliper

(0.01 mm resolution; 2 Biological Instruments, Italy).

The arthritis was rated in a blind manner using the

following arbitrary scale: 0 is negative, 1 is swollen paw, 2 is

swollen paw and joint plus erythema and 3 is pronounced

oedematous paw and swollen joint (Williams et al., 1992).

Nociceptive tests

Thermal hyperalgesia was evaluated by recording the paw

withdrawal latencies to a radiant thermal stimulus according

to Hargreaves’ method (plantar test), using a specific

instrument (Ugo Basile, Varese, Italy) (Hargreaves et al.,

1988). Animals were placed in a clear acrylic box on a glass

platform and allowed to acclimatize. A constant-intensity

radiant-heat source was applied through the platform to the

plantar surface of the hind paw. The response to the stimulus

was recorded by a photocell detecting withdrawal of the paw

and the latency expressed in seconds. Thermal hyperalgesia

was evaluated in the injected and contralateral hind paw

before, 7 and 14 days (24 h after the last drug treatment)

following CFA injection.

Mechanical allodynia was assessed according to the

method described by von Frey (Villetti et al., 2003), using

an instrument that measures the reaction to a mechanical

stimulus (Plantar Aesthesiometer, Ugo Basile, Varese, Italy).

Briefly, rats were placed on a metal mesh table and after

acclimatization, an electronic needle was pushed against the

plantar foot surface with ascending mechanical force (50 g

over a 20 s period) until the rat withdrew the paw.

Mechanical allodynia was evaluated by measuring the with-

drawal threshold (in grams) in the injected and contralateral

hind paw before, 7 and 14 days (24 h after the last drug

treatment) following CFA injection.

Nitrites/nitrates

Nitric oxide (NO) production in the rat paw was assessed,

after the rat had been killed on day 14, on the basis of the

levels of nitrites/nitrates, which are the oxidation end-

products of NO. The paw tissue was crushed and homo-

genized with a T25, 18N Ultra-Turrax in 1 : 4 (w : v)

phosphate buffer (50 mM, pH 7.4) then centrifuged at

10 000 g for 20 min at 41C. The supernatant fraction was

centrifuged at 100 000 g for 15 min, 41C and the new

supernatant was filtered through a Vivaspin 10 000 MWCO

(10 000 g for 30 min, 41C) (Vivascience, Hannover, Ger-
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many). Nitrite/nitrate concentrations were measured using

a colorimetric assay kit purchased from Cayman Chemicals

(Ann Arbor, MI, USA). The optical density was determined at

540 nm, employing a microplate reader (Spectra Count,

Packard, PerkinElmer, Wellesley, MA, USA), and nitrite/

nitrate content in the paw was calculated from a standard

curve and expressed as nmol g�1 wet tissue.

Data analysis

Data are expressed as the mean7s.e.m. and analysed using

one-way analysis of variance (ANOVA) or two-way ANOVA

followed by Newman–Keuls’ test, as indicated in the figure

legends. A probability level o0.05 was accepted as significant.

Drug

Rimonabant (SR141716) was synthesized at Sanofi-aventis

Recherche, Montpellier, France.

Results

Body weight

CFA injection induced a slight but not significant decrease

in body weight in both lean and obese animals.

Rimonabant (3 and 10 mg kg�1 day�1) after 7 days treat-

ment reduced significantly body weight only in obese rats

(Table 1).

Inflammation

An intra-plantar injection of CFA into the right paw

produced a more marked inflammatory response in the

obese than in the lean rats (Figure 1). Seven days after CFA

injection, the arthritis score and the oedema volume were

significantly higher in obese than in lean rats (by 21 and

26%, respectively: Figure 1a and b). From days 7–14 the

inflammatory reaction tended to subside in obese but not in

lean rats, so that 2 weeks after the injection both oedema

volume and arthritis score were similar in the two groups.

Rimonabant (3 and 10 mg kg�1 day�1 for 7 days) had no

effect on paw oedema in lean or obese rats (Figure 2a and b).

It also had no effect on the global arthritis score in lean rats

(Figure 3a), but it significantly reduced the severity of

arthritis in obese rats after 3 days of treatment at 10 mg kg�1

(Figure 3b). This effect was also greater in obese compared to

lean rats at the end of treatment, but it did not reach the

same level of significance.

After 7 days of treatment, rimonabant significantly

reduced the ankle width of the arthritic paw, but only in

the obese rats (Figure 4). Rimonabant had no effect on paw

volume and ankle width in either lean and obese control rats

(paw volume and ankle width, mean7s.e.m.: in lean rats

1.8570.01ml and 7.0770.10mm at 3mgkg�1, 1.9470.02ml

and 7.0270.05mm at 10mgkg�1, 1.9070.02ml and

6.8470.16mm vehicle; in obese rats 2.3170.06ml and

4.6370.24mm at 3mgkg�1, 2.1770.05ml and 5.0070.16mm

at 10mgkg�1, 2.4970.17ml and 4.7570.25mm vehicle).

Response to nociceptive tests

The results of CFA-induced sensorial hypersensitivity mea-

sured by the plantar test (thermal hyperalgesia) or von Frey

test (mechanical allodynia) in lean and obese rats are shown

in Figures 5 and 6. The response latency to thermal

hyperalgesia and the threshold to mechanical stimulation

were similar in both lean and obese rats before, 7 and 14 days

after CFA. Rimonabant (10 mg kg�1 24 h before the beha-

vioural tests) had no effect on thermal hyperalgesia and

allodynia after acute administration in CFA injected lean and

obese animals (data not showed). After 7 days of treatment

(day 14), rimonabant (3 and 10 mg kg�1 day�1) markedly

reduced thermal hyperalgesia, similarly in lean and obese

rats (Figure 5). The recovery of latency values towards

control levels, calculated as the difference between vehicle

and CFA-injected animals for 3 and 10 mg kg�1 rimonabant,

was shown to be 44 and 62% in lean and 53 and 69% in

obese rats. Unlike thermal hyperalgesia, in the mechanical

allodynia test, rimonabant was significantly more effective

in obese (recovery from control levels 68 and 78%,

respectively) than lean rats (39 and 59%) (Figure 6a and b).

Rimonabant repeated treatment did not affect pain re-

sponses in either lean or obese control animals (mechanical

threshold and thermal latency, mean7s.e.m.: in lean rats,

36.072.5 g and 10.470.4 s at 3 mg kg�1, 34.771.9 g and

10.470.2 s at 10 mg kg�1, 33.071.3 g and 10.270.3 s vehicle;

in obese rats, 37.572.0 g and 11.570.5 s at 3 mg kg�1,

37.270.9 g and 9.970.4 s at 10 mg kg�1, 35.571.5 g and

10.870.6 s vehicle).

Effect on nitrates/nitrites

As shown in Figure 7, the end products of NO oxidation

reached slightly higher levels in obese than lean rats, but the

difference was not significant. Fourteen days after CFA

injection, nitrates/nitrites in the inflamed hind paw were

about double control levels in lean rats and about 40%

higher in obese rats. The physiological levels of nitrites/

nitrates in control animals were not affected by repeated

doses of rimonabant (data not shown). In lean and obese

CFA-treated rats rimonabant significantly reduced nitrite/

nitrate levels.

Table 1 Effect of rimonabant on body weight (D%) in control and CFA-
injected rats

Lean rat Obese rat

Controls 2.6072.08 0.5970.84
Controlsþ R 3 mg kg�1 �1.0570.75 �6.5070.79*
Controlsþ R 10 mg kg�1 �0.9571.37 �7.0970.50*

CFA 0.9470.79 �0.7570.27
CFAþ R 3 mg kg�1 2.5970.82 �8.1370.341
CFAþ R 10 mg kg�1 �2.7971.20 �9.5270.451

Abbreviation: CFA, complete Freund’s adjuvant.

Data are mean7s.e.m. from 5 to 12 rats. Body weight was expressed as a D%

from mean body weight of day 7. Rats body weight was on day 0: 32073.3 g

lean, 514.076.1 g obese; on day 7 after CFA injection was 314.070.9 g lean

controls, 311.070.87 g lean CFA, 518.077.8 g obese control, 507.774.5 g

obese CFA. *Po0.05 vs controls, 1Po0.05 vs CFA (one-way ANOVA plus

Newman–Keuls’ test).
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Discussion

The main aim of this study was to compare the anti-

inflammatory and antinociceptive activities of the cannabi-

noid CB1 receptor antagonist rimonabant in lean and obese

rats with unilateral arthritis induced by injecting CFA in the

right hind paw plantar area. Lean and obese arthritic animals

showed a similar nociceptive response to painful thermal

stimulus and mechanical allodynia. However, 7 days

after the adjuvant injection, obese rats had a higher arthritic

score and developed more severe paw oedema than lean rats.

After 14 days, the inflammation slightly decreased and there

was no significant difference between lean and obese

animals.
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Figure 1 Arthritis score (a) and paw oedema (b) in lean and obese rats injected with CFA in the right hind paw. Rats received CFA or saline on
day 0. The severity of arthritis was rated using an arbitrary score, as described in the Methods. The oedema volume was measured with
a plethysmometer. Data are mean7s.e.m. (vertical lines) from 6 to 12 rats. *Po0.05, **Po0.001 vs CFA lean rats (two-way ANOVA plus
Newman–Keuls test).
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Figure 2 Effect of a 7-day treatment with rimonabant (R) on paw oedema in lean (a) and obese (b) rats injected with CFA in the right hind
paw. Rats received CFA or saline on day 0 and were given rimonabant daily from day 7 to day 14. The oedema volume was measured with
a plethysmometer. Data are mean7s.e.m. (vertical lines) from 5 to 12 rats.
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Figure 3 Effect of a 7-day treatment with R on arthritis score in lean (a) and obese (b) rats injected with CFA in the right hind paw. The
severity of arthritis was rated using an arbitrary score, as described in the Methods. Rats received CFA or saline on day 0 and were given
rimonabant daily from day 7 to day 14. Data are mean7s.e.m. (vertical lines) from 5–12 rats. *Po0.05 vs CFA only (two-way ANOVA plus
Newman–Keuls test).
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These findings are in line with the current view that

obesity is a mild inflammatory condition (Fantuzzi, 2005;

Gimeno and Klaman, 2005; Trayhurn, 2005) and, as in our

study, it may increase the susceptibility to an inflammatory

stimulus or cause the symptoms to be worse in obese

arthritic animals compared to lean ones. An increased

vascular inflammatory reaction has also been demonstrated

in obese rodents (Barbato et al., 2005; Vachharajani et al.,

2005).

In man, obesity facilitates the development of chronic

inflammatory diseases (Berg and Scherer, 2005; Gimeno and

Klaman, 2005) such as arthritis and Crohn’s disease (Mokdad

et al., 2001; Mehrotra et al., 2004). It has been suggested that

the elevated TNFa-plasma levels in obese subjects may

contribute to their increased susceptibility to inflammation

(Hauner, 2005). It is also worth mentioning that in patients

with dyslipidemia, rimonabant reduced a number of cardio-

vascular risk factors that may eventually predispose the

patients to chronic inflammatory diseases (Després et al.,

2005).

After 7 days of repeated oral treatment, rimonabant (3

and 10 mg kg�1) reduced the body weight but only slightly

decreased the severity of arthritis (lower global arthritic score

and joint width, with no effect on paw oedema) in obese but

not in lean rats. The drug also reduced NO production in the

inflamed right hind paw, as indirectly indicated by the lower
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Figure 4 Effect of a 7-day treatment with rimonabant (R) on the
ankle joint width in lean and obese rats injected with CFA in the right
hind paw. Columns indicate the ankle width expressed as D mm
from the contralateral joint after 7 days of rimonabant treatment
(day 14). Data are mean7s.e.m. (vertical lines) from 5 to 12 rats.
*Po0.05, **Po0.001 vs CFA only (one-way ANOVA plus Newman–
Keuls test).
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Figure 6 Effect of a 7-day treatment with rimonabant (R) on mechanical allodynia in lean (a) and obese (b) rats injected with CFA in the right
hind paw. Mechanical allodynia was tested by the von Frey test as described in the Methods. Results are expressed as the mechanical response
threshold in grams. Rats were given rimonabant daily from day 7 to 14. Data are means7s.e.m. (vertical lines) from 5 to 12 rats. *Po0.05,
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concentrations of nitrates and nitrites. A role for NO in pain

has been suggested by many other studies (Tedesco et al.,

2002; Laurido et al., 2003).

The principle finding of this study is that chronic

treatment with rimonabant has an antinociceptive action

and this occurs at doses similar to those shown to inhibit

a number of central and/or peripheral cannabinoid CB1

receptor-mediated responses, such as those involved in food

intake, gastrointestinal transit, TNFa production, indo-

methacin lesions and neuropathic pain (Rinaldi-Carmona

et al., 1994; Smith et al., 2000; Croci et al., 2003; Costa et al.,

2005). The drug potently reduced thermal hyperalgesia and

mechanical allodynia in both lean and obese arthritic

animals. These effects were more prominent in obese than

lean rats; the maximal effect of rimonabant either on

inflammation, nociception or body weight loss was appar-

ently reached at the dose of 3 mg kg�1. The antinociceptive

activity is noteworthy, as rimonabant treatment was started

on the 7th day after the onset of the disease with nociceptive

response recorded 24 h after the last administration of the

drug, therefore suggesting that the drug’s ability to improve

established disease may have therapeutic implications.

In this study, rimonabant alone had no intrinsic effect on

nociception in either control lean or control obese female

rats that were not injected with CFA. This result is in

apparent contrast with those from our previous study (Costa

et al., 2005), where it was shown that a slight but significant

hyperalgesic response to rimonabant occurs in male Wistar

rats. However, strain and gender differences might explain

this discrepancy. It is also noteworthy that this intrinsic

effect of rimonabant was not observed in mice (Rinaldi-

Carmona et al., 1994; Welch et al., 1998; Costa et al., 2005).

The antinociceptive effect of rimonabant in chronic

constriction injury of the sciatic nerve (CCI) in the rat

(Costa et al., 2005) and in CFA-induced monoarthritis

(present study) was time dependent and only observed after

repeated dosing, suggesting that the drug-induced pain relief

was not, owing to a direct action on the pain signalling

system (Costa et al., 2005). This antinociceptive action

markedly differs from that shown by cannabinoid CB1

agonists, which appear to have analgesic activity after both

acute and chronic treatment (Fox et al., 2001; Lim et al.,

2003; Cravatt and Lichtman, 2004). It thus seems paradox-

ical that rimonabant, which inhibits the analgesic effect of

CB1 agonists with no intrinsic agonist activity at native CB1

receptors, was effective in reducing a similar type of pain in

CCI and CFA models after repeated treatment. As the drug

selectively antagonized cannabinoid CB1 receptors, its

inhibition of sensorial hyper-reactivity is possibly related to

the antagonism at this cannabinoid receptor subtype.

Furthermore, CB1 receptors seem to be required for the

antihyperalgesic action of rimonabant, as it was not able to

provide pain relief in CB1 knockout mice with chronic injury

of the sciatic nerve (Costa et al., 2005). Both CB1 and CB2

receptors have been shown to be involved in nerve injury

hyperalgesia in several animal models (Fox et al., 2001; Lim

et al., 2003; Cravatt and Lichtman, 2004; LaBuda et al., 2005;

Whiteside et al., 2005). Chronic pain is a constant symptom

in arthritis, often neurogenic in nature, resulting from injury

of the local nerves through inflammation and tissue damage

(Zimmermann, 2001; Ueda, 2006). In experimental arthritic

models, the neurogenic component of inflammation is

involved in the genesis and maintenance of the disease (for

a review, see Schaible et al., 2005). In the rat model of CFA-

induced monoarthritis, electrophysiological and morpholo-

gical alterations of somato-sensory synaptic function have

been described (Naeini et al., 2005). Several clinical observa-

tions also support the theory that neurogenic inflammation

plays a significant role in the pathogenesis of rheumatoid

arthritis (Schaible et al., 2005).

In neurogenic inflammatory pain, including that of

arthritis, many cytokines, especially TNFa, play key roles in

the generation and maintenance of hyperalgesia (Schafers

et al., 2003; Sommer and Kress, 2004; Inglis et al., 2005;

Schaible et al., 2005; Ueda, 2006) and TNFa-blocking drugs,

now used in arthritis therapy, reduce hyperalgesia in

peripheral neuropathy (Sommer et al., 2001; Choo-Kang

et al., 2005). In rats with sciatic nerve constriction injury, the

antihyperalgesic activity of rimonabant was also associated

with reversal of the lesion-induced rise in spinal cord TNFa
levels and degeneration of myelinated fibers (Costa et al.,

2005). It is conceivable that, in addition to its TNFa-

inhibitory effect, rimonabant has a direct trophic action on

nerves in both the CCI and CFA models. Recently, it was

shown that rimonabant also has neuroprotective effects after

acute administration in gerbils and rodents (Hansen et al.,

2002; Pegorini et al., 2006).

It is difficult to explain the apparently selective anti-

inflammatory and antiallodynic action of rimonabant in

obese animals. We can only assume that the ability of the

drug to act as a TNFa inhibitor (Smith et al., 2000; Croci et al.,

2003; Costa et al., 2005), plays some role in this selective

action, as it has been suggested that the increased TNFa
plasma levels observed in obese subjects may contribute to

their increased susceptibility to inflammation (Hauner,

2005). Furthermore, the higher tone of the endocannabinoid

system in obese rats and during inflammation (Di Marzo and

Matias, 2005; Oka et al., 2005; Matias et al., 2006) might be

involved in the antihyperalgersic effects of rimonabant and

its higher efficacy in obese rather than lean rats. It is possible

that in the presence of CB1 receptor inhibition, the

endocannabinoids might promote activation of CB2 recep-
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Figure 7 Effect of a 7-day treatment with rimonabant (R) on
nitrates and nitrites in the right hind paw injected with CFA in lean
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tors and/or TRPV1 receptors desensitization contributing to

antinociceptive and anti-inflammatory activity.

In conclusion, in the present study rimonabant reduced

joint inflammation in a model of adjuvant-induced

unilateral arthritis in rats made obese by a fat-rich diet, a

condition in which inflammation appears to be severe.

Rimonabant markedly prevented the arthritis-associated

nociceptive responses; it inhibited thermal and mechanical

hyperalgesia in obese as well as in lean arthritic rats.

Rimonabant may therefore have potential for the treat-

ment and prevention of arthritis and other chronic inflam-

matory diseases, in view of its ability to relieve pain and

improve inflammatory symptoms, particularly in obese

patients.
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