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As the focus of this issue of the CMReJournal, the endocannabinoid system (ECS) has provided 
unique pharmacological tools that, in combination with moderate dietary restriction, can ameliorate 
several cardiometabolic risk factors simultaneously in obese and overweight individuals, and do this 
partly independently of the associated weight loss. These targets include visceral (intra-abdominal) 
obesity, high plasma triglyceride and low HDL cholesterol levels and several measures of insulin re-
sistance, as well as glycated hemoglobin in type 2 diabetic patients [1-3]. The twelve short articles in 
this special issue summarize the contents of the corresponding lectures given during the 6th Interna-
tional Chair on Cardiometabolic Risk (ICCR) bi-annual meeting held on June 20-22, 2008, under the 
theme “The endocannabinoid system (ECS): the evidence relating to its sage targeting in the treat-
ment of cardiometabolic risk”. At that time, the future of CB1 receptor antagonists/inverse agonists 
as unique therapeutics against obesity and related metabolic disorders still seemed very promising, 
despite existing information about their psychiatric side-effects. At this meeting, renowned experts 
in the fields of the ECS and cardiometabolic risk research summarized current knowledge of the 
physiological role of the ECS in the brain and peripheral tissues, and of its malfunctioning in obesity 
and the accompanying hormonal and metabolic abnormalities. The aim of the meeting was to further 
our understanding of the mechanisms underlying the efficacy and adverse event profiles of several 
CB1 receptor antagonists/inverse agonists that were under clinical development at that time, and to 
outline some principles for optimizing their risk/benefit ratio.  
 
The short articles are organized as mini-reviews, each with key points and/or suggestions for future 
studies, and reflect the various subjects discussed at the meeting, i.e., 1- the role of the ECS and 
cannabinoid CB1 receptors in the central nervous system (CNS) and its disorders, including stress 
and maladaptation to new environmental conditions (articles by B. Lutz and by C. Hillard), and in 
the control of food intake (T. Kirkham); 2- the involvement of the ECS in peripheral functions not 
necessarily related to the regulation of energy balance, such as the immune response and bone for-
mation (A. Zimmer), and gastrointestinal function (K. Sharkey); 3- the crucial role of endocannabi-
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noids and CB1 receptors in the control of adipocyte function (U. Pagotto), which can be explored 
also by examining the effects of CB1 antagonists in a dog model of the “metabolic syndrome” (R. 
Bergman); and 4- the role of CB1 and/or CB2 receptors in liver diseases (S. Lotersztajn) and cardio-
vascular dysfunctions (P. Pacher), including atherosclerosis (F. Mach). Finally, G. Le Fur, who at 
the time of the conference was CEO of Sanofi-Aventis, describes the history of the development of 
the first CB1 receptor antagonist/inverse agonist, rimonabant, as an anti-obesity drug, whereas ICCR 
Chairman J.-P. Després and ICCR International Academic Board member L. Van Gaal, summarize, 
based on the available data from clinical trials with rimonabant, who should be the ideal patient for 
this drug [see also ref. 3]  
 
On October 23, the European Medicines Agency (EMEA) announced the suspension of the market-
ing authorization of rimonabant (Acomplia) in the European Union, based on the conclusion of the 
EMEA’s Committee for Medicinal Products for Human Use (CHMP) that the benefits of this first-
in-its-class compound, indicated as an adjunct to diet and exercise for the treatment of obesity in pa-
tients with body mass index (BMI)>30 kg/m2 and in patients with BMI>27 kg/m2 and dyslipidemia 
or type 2 diabetes, “no longer outweigh its risks”. A few weeks earlier, Merck had announced that 
they were also discontinuing the clinical development of their CB1 receptor antagonist/inverse ago-
nist, taranabant, based on safety issues. On November 5, Sanofi-Aventis, the developer of rimona-
bant, announced the interruption of the clinical trial program with rimonabant, apparently based on 
the decision of several national health authorities to withdraw patients from the ongoing clinical tri-
als with this compound. On the same day, Pfizer also announced a similar decision regarding yet an-
other compound with a similar mechanism of action, otenabant (CP-945,598), stating that “although 
Pfizer believes that the CP-945,598 compound has the potential to be a safe and effective treatment 
for weight management…. the Company has decided to discontinue the development program based 
on changing regulatory perspectives on the risk/benefit profile of the CB1 class and likely new regu-
latory requirements for approval.” This snowballing of events [4] will likely compromise the future 
prospect of using CB1 receptor antagonists/inverse agonists not only for treating obesity (the indica-
tion they were all originally designed for), but also for the treatment of other cardiometabolic risk 
factors that, as discussed in this issue, these compounds may target directly and independently of 
their effects on body weight [3]. 
 
Indeed, since the publication of the first phase III studies with rimonabant, additional evidence has 
emerged pointing to altered CB1 receptor signalling as a key mechanism that contributes to the de-
velopment of visceral obesity and the associated adipose tissue lipotoxicity, insulin resistance, ec-
topic fat accumulation (including liver fat) and atherogenic inflammation [5-7]. In obese rodents and 
humans, the amount of lipogenic endocannabinoids was found to be elevated in visceral adipose de-
pots and reduced in subcutaneous adipose tissue [1, 8, 9], thus possibly contributing to the selective 
deposition of visceral fat at the expense of subcutaneous fat, which acts as a protective metabolic 
buffer to cope with excess dietary energy [6]. Activation of CB1 receptors in mature adipocytes de-
creases adiponectin expression [8], thus potentially contributing to the typical hypoadiponectinemic 
state of visceral obesity, whereas hepatocyte CB1 receptors are sufficient per se to cause fatty liver, 
dyslipidemias, as well as insulin and leptin resistance in mice subjected to a high fat diet [10]. High 
plasma levels of the endocannabinoid 2-arachidonoylglycerol (2-AG) in obese patients are strongly 
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associated with high visceral obesity independently from BMI, and also with high triglycerides, low 
HDL cholesterol and insulin resistance [11, 12]. A comprehensive lifestyle modification program 
leading to substantial waist circumference and visceral fat reduction was recently shown to be ac-
companied by a strong reduction in 2-AG levels [13]. The causative role of the elevated endocan-
nabinoid tone in visceral adipose tissue in the development of abdominal obesity and, hence, type 2 
diabetes and atherosclerosis, is suggested by the finding in animal models that CB1 receptor antago-
nists/inverse agonists significantly ameliorate the altered metabolic and lipoprotein profiles, and the 
hepatic, pancreatic and renal damage that accompany obesity [14-16]. Conversely, overactivation of 
CB1 receptors, induced indirectly by inhibiting the degradation of endocannabinoids, was found to 
cause hypertriglyceridemia in lean mice [17]. Importantly, blockade of CB1 receptors reduces vis-
ceral fat more than total fat or hepatic fat in rats fed a candy diet [18], and inhibits the formation of 
atherosclerotic plaques in a mouse model of atherosclerosis, in a way independent from its effects on 
food intake and total cholesterol [19]. These findings in animals were paralleled by data obtained in 
the ADAGIO-Lipids and STRADIVARIUS clinical trials, which indicated that although rimonabant 
increases the incidence of psychiatric side-effects, including depression, these are usually mild to 
moderate in severity, and suggested that patients with high-risk abdominal obesity and no history of 
depression may represent the ideal therapeutic target for CB1 antagonists in terms of an optimal 
benefit to risk ratio [20, 21]. It may be pointed out that obesity as well as body weight reduction per 
se have been linked to an increased incidence of depression [22, 23], and therefore the recent state-
ment of EMEA’s CHMP recommending the suspension of the marketing of Acomplia may have 
overemphasized the risk and, consequently, minimized the benefit of CB1 receptor blockade 
achieved through the use of rimonabant and other CB1 receptor antagonists with a similar pharma-
cological profile.  
 
We believe that the twelve articles of this special issue, apart from providing a snapshot of the gen-
eral role of the ECS in various disorders, including the metabolic syndrome, might also help suggest 
future strategies for the optimal use of the next generation of these compounds, including non brain-
penetrant CB1 antagonists [2], for the safe and efficacious pharmacological treatment of residual 
cardiometabolic risk. 
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