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Supporting Materials and Methods 

 

Drug 

Rimonabant (SR141716A, 5-(4-Chlorophenyl)-1-(2,4-dichloro-phenyl)-4-methyl-N-(piperidin-1-yl)-1H-

pyrazole-3-carboxamide) HCl was synthesized as reported previously (Kumar et al, 2008). The base was 

converted to rimonabant HCl that was crystallized from acetone and a slight excess of 37% HCl and showed 

234-242 °C melting point (Fang et al, 2012). It was chromatographically homogenous and gave satisfactory (± 

0.3%) combustion analysis for carbon, hydrogen and nitrogen and satisfactory high resolution mass spectral 

analysis: calculated 463.0807, found 463.0859.  

 

Intracranial surgeries and microinfusion procedure 

Intracranial surgeries. Briefly, anaesthetized (isoflurane, 2–3% in oxygen) subjects were secured in a 

stereotaxic frame (David Kopf Instruments, Tujunga, CA, USA) and stainless steel, guide cannulas (Plastics 

One, Inc., Roanoke, VA, USA) were lowered bilaterally above the CeA. Four stainless steel jeweler’s screws 

were fastened to the rat’s skull around the cannula. Dental restorative filled resin (Henry Schein Inc., Melville, 

NY, USA) and acrylic cement were applied, forming a pedestal firmly anchoring the cannula. The cannula 

coordinates used were A/P -0.2 mm, M/L ±4.1 mm, D/V -6.5 mm. The interaural bar was set at +5; coordinates 

were based on the atlas of Pellegrino (Pellegrino et al, 1979). A stainless steel dummy stylet (Plastics One, Inc., 

Roanoke, VA, USA) maintained patency. After surgery, rats were allowed to recover from surgery for 1 week 

before the experimental procedure began.  
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Microinfusion procedure. For intracerebral microinfusion, the dummy stylet was removed from the 

guide cannula and replaced with a stainless steel injector projecting 2 mm beyond the tip of the guide cannula; 

the injector was connected via a PE 20 tubing to a Hamilton microsyringe (Hamilton Company, Reno, NV) 

driven by a microinfusion pump (Kd Scientifics/Biological Instruments, Holliston, MA, USA). Microinfusions 

were performed in 0.5 µl volume delivered over 2 min; injectors were left in place for an additional minute to 

minimize backflow. Cannula placement was verified at the conclusion of all testing. Briefly, anaesthetized 

(isoflurane, 2–3% in oxygen) subjects were and transcardially perfused with ice-cold 4% paraformaldehyde 

(PFA) in water (pH 7.4) and microinfused with Cresyl violet (0.5 µl over 2 minutes bilaterally). Brains were 

then fixed overnight in 4% PFA and equilibrated in 30% sucrose in water. Coronal sections of 40 µm were 

collected using a cryostat and placements were verified under a microscope. 24 subjects were excluded from 

analysis because they were ‘misses’. Data from incorrect placements were analyzed to help interpret the site-

specificity of effects. 

 

Behavioral tests 

Food intake and body weight measurements. Preweighed food was provided in the rats’ home cage at 

the dark cycle onset. Food intake was measured 2h and 24h later. Rats’ body weights were recorded 

immediately before and 24h following drug treatment. Rimonabant was administered intraperitoneally (0, 0.3, 

1, 3 mg/kg) or was microinfused within the CeA (0, 0.5 and 1.5 µg/side. Treatments were given during the first 

switch to palatable diet (1
st
 week, P Phase, 6

th
 day of the cycle), after 7 weeks of cycling on the 4

th
 day of 

withdrawal from palatable diet (C phase, 4
th

 day of the cycle), or after renewing access to palatable diet (P 

Phase, 6
th

 day of the cycle). 
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Defensive withdrawal test. The defensive withdrawal test (Cottone et al, 2009b; Zorrilla et al, 2002) 

apparatus was a walled, black polyvinylchloride open field (106 cm × 92 cm × 77 cm) containing a cylindrical 

“withdrawal” chamber (2-L Pyrex beaker wrapped in brown tape). The chamber was located 15 cm from a 

corner facing the open arena. Chow/Palatable rats were diet-cycled for at least 7 weeks and tested during the 4
th

 

day of withdrawal from palatable diet (C Phase). Rats were pretreated with either vehicle or rimonabant (i.p., 

0.3, 1 and 3 mg/kg. Chow/Chow control rats were tested concurrently in a between-subjects design. Chow diet 

was available ad libitum until the time of testing. Rats were kept in the dark anteroom for ≥2 h before testing. 

For the 10-min test, rats were placed into the withdrawal chamber facing the rear, and behavior was video 

recorded. Blind raters scored the total time spent in the withdrawal chamber. Testing occurred under room light 

(~300 lux). 

Elevated Plus Maze test. The elevated plus-maze (Cottone et al, 2009a; Cottone et al, 2009b; Cottone et 

al, 2007; Cottone et al, 2008b) apparatus was made of black Plexiglas and consisted of four arms (50 cm long 

10 cm wide). Two arms had 40-cm-high dark walls (enclosed arms), and two arms had 0.5-cm-high ledges 

(open arms). The maze was elevated to a height of 50 cm. Open arms received 1.5–2.0 lux of illumination. 

Animals were habituated to the anteroom the day before testing. On the day of testing, rats were kept in the 

quiet, dark anteroom for at least 2 h before testing. White noise (70 dB) was present throughout habituation and 

testing. Previous experience in our laboratory indicates that control subjects spend similar time in the open and 

closed arms using the above procedures, allowing the sensitive detection of anxiogenic-like stimuli (Zorrilla et 

al, 2002). For testing, rats were placed individually onto the center of the maze facing a closed arm and 

removed after a 5-min period. The primary measures were the percentage of total arm time directed toward the 

open arms [i.e., 100*open arm/(open arm+closed arm)], a validated index of anxiety-related behavior 

(Fernandes et al, 1996) and the number of closed arm entries, a specific index of locomotor activity (Cruz et al, 

1994) Chow/Palatable rats were diet-cycled for at least 7 weeks and tested on the 4
th

 day of withdrawal from 
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palatable diet for spontaneous anxiety-like behavior or following microinfusion of rimonabant into the CeA (0.5 

µg/side). Chow/Chow control rats were tested concurrently in a between-subjects design. Chow diet was 

available ad libitum until the time of testing. 

 

Tissue endocannabinoid measurement 

On the 4th day (C Phase) or on the 7th day (P Phase) rats were sacrificed right after the dark cycle onset 

and CeA, NAc, and LH punches were collected on an ice-cold stage and stored at -80°C. Tissues were then 

dounce homogenized and extracted with CHCl3:MeOH:Tris-HCl 50 mM (pH 7.4) (1:1:1 by volume) containing 

20 pmol of d8-AEA and d5-2-AG as internal standards. Lipid-containing organic phase was dried down, 

weighed and purified by open-bed chromatography on silica gel, and analyzed by isotope dilution liquid 

chromatography (LC)-atmospheric pressure chemical ionization (APCI)-MS (LC-APCI-MS) using a Shimadzu 

HPLC apparatus (LC-10ADVP) coupled to a Shimadzu (LCMS-2010) quadrupole MS via a Shimadzu APCI 

interface. MS analyses were carried out in the selected ion-monitoring mode. AEA and 2-AG levels were 

quantified on the basis of their area ratio with the signal area of their respective deuterated internal standards. 

 

Quantitative real-time PCR 

Tissue samples collected in RNA later (Invitrogen) were homogenized by a rotor-stator homogenizer in 

1.5 mL of Trizol (Invitrogen). Total RNA was extracted according to manufacturer recommendations, dissolved 

in RNAase-free water, and further purified by spin cartridge using the Micro-to-Midi total RNA purification 

system (Invitrogen). Total RNA was dissolved in RNA storage solution (Ambion, Austin, TX, USA), 

UVquantified by a Bio-Photometer (Eppendorf, Hamburg, Germany) and stored at -80°C until use. RNA 
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aliquots (6 µg) were digested by RNAse-free DNAse I (Ambion DNA-free
TM

 kit) in a 20 µL final volume 

reaction mixture to remove residual contaminating genomic DNA. After DNAse digestion, the concentration 

and purity of RNA samples were evaluated by the RNA-6000 Nano microchip assay using a 2100 Bioanalyzer 

equipped with a 2100 Expert Software (Agilent, Santa Clara, CA, USA) following the manufacturer’s 

instructions. For all samples tested, the RNA integrity number was >8 on a 0–10 scale. One microgram of total 

RNA, as evaluated by the 2100 Bioanalyzer, was reverse-transcribed in cDNA and analyzed as previously 

described (Grimaldi et al, 2009). This cDNA was used as the template in PCR reactions set up with specific 

primers and probes for CB1 (TaqMan gene expression assay, Applied Biosystems, UK, ref. #Rn01637601_m1). 

The primers were designed so that the PCR product spans an intron–exon boundary in order to avoid 

amplification of any contaminating genomic DNA and the melting curves were analyzed to ensure the 

specificity of the PCR reactions. PCR was performed on 1 µl of cDNA (corresponding to 50 ng of input RNA) 

using Universal TaqMan Mastermix or SYBR Green Mastermix. The PCR reaction conditions were: 50 °C for 

2 minutes, 95 °C for 10 minutes, followed by 40 cycles of amplification (95 °C for 15 seconds, 60 °C for 1 

minute). Samples were assayed on the Applied Biosystems PRISM 7700 Sequence detection system, each 

sample being assayed in duplicate and a 6-point standard curve run in parallel. To confirm the absence of 

genomic DNA contamination, a control sample of non-reverse-transcribed RNA was also run for each set of 

RNA extractions. Relative quantification was obtained by calculating the ratio between the values obtained for 

each gene of interest and the house-keeping gene GAPDH.  

 

Plasma corticosterone RIA 

Samples were collected into polypropylene tubes (1.6 ml, Eppendorf, USA Scientific) containing 5 µL 

of 0.5 M EDTA and centrifuged at 4 °C for 20 min at 3000 g. The plasma fraction was stored at −80 °C until 
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analysis. Plasma levels of corticosterone-like immunoreactivity levels were quantified by radioimmunoassay 

with a commercially available kit according to the manufacturer's instructions (MP Biomedicals, Inc). The area 

under the curve (AUC) was calculated using the trapezoidal rule. 
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Supporting Figures and Figure legends 

 

 

Supporting Figure 1 

 

 
 

 

 

Effects of rimonabant (30 minutes pretreatment, 0, 3 mg/kg, i.p.) on anxiety-like behavior in female 

Wistar rats (n=41) during day 4
th

 (C phase). (A) Rimonabant selectively precipitated anxiety-like 

behavior in rats withdrawn from palatable food, (Chow/Palatable group) but not in the Chow/Chow 

control group. (B) No significant effect, among groups, was detected in the closed arms entries analysis. 

Panels represent M±SEM. Symbols denote: * significant difference from vehicle- treated group p<0.05. 
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Supporting Figure 2 

 

 

 
 

Effects of rimonabant (30 minutes pretreatment, 0, 0.3, 1, 3 mg/kg, i.p.) on food intake (expressed as % 

of vehicle-treated condition) in female Wistar rats (n=70) withdrawn for 4 days from chronic, intermittent 

access to a highly palatable diet. Rimonabant differentially precipitates chow anorexia and body weight loss in 

Chow/Palatable rats. (Top panels) 2h food intake, and (bottom panels) 24h food intake. Panels represent 

M±SEM. Symbols denote: * significant difference from vehicle- treated group p<0.05, ** p<0.01, *** p<0.001. 
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Supporting Figure 3 

 

Effects of rimonabant (30 minutes pretreatment, 0, 0.3, 1, 3 mg/kg, i.p.) on food intake in female Wistar 

rats (n=48) during day 6
th

 (P phase, when Chow/Chow rats are fed chow diet and Chow/Palatable rats are fed 

the highly palatable diet). (A) Rimonabant fails to reduce 2h intake of the highly palatable diet in 

Chow/Palatable rats which underwent chronic diet alternation (at least 7 weeks). (B) Rimonabant reduces 2h 

food intake during the first access to the palatable diet in Chow/Palatable rats. Panels represent M±SEM. 

Symbols denote: * significant difference from vehicle condition p<0.05, ** p<0.01, *** p<0.001. 
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Supporting Figure 4  

 

Effects of rimonabant (30 minutes pretreatment, 0, 0.3, 1, 3 mg/kg, i.p.) on food intake (expressed as % 

of vehicle-treated condition) in female Wistar rats (n=48) during day 6
th

 (P phase, when Chow/Chow rats are 

fed chow diet and Chow/Palatable rats are fed the highly palatable diet). (A) Rimonabant fails to reduce intake 

of the highly palatable diet in Chow/Palatable but reduces body weight gain in Chow/Palatable rats which 

underwent chronic diet alternation (at least 7 weeks). (Top panels) 24h food intake, and (bottom panels) body 

weight change. (B) Rimonabant reduces 24h food intake and body weight change during the first access to the 

palatable diet in Chow/Palatable rats. (Top panels) 24h food intake, and (bottom panels) body weight change. 

Panels represent M±SEM. Symbols denote: * significant difference from vehicle condition p<0.05, ** p<0.01, 

*** p<0.001. 
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Supporting Figure 5  

 

Effects of palatable diet alternation on AEA and 2-AG levels in the CeA, NAc, and LH (n=23). (Top 

panels) AEA, and (bottom panels) 2-AG. Values are expressed in pmol. Panels represent M±SEM. Symbols 

denote: * significant difference from Chow/Chow group p<0.05, ** p<0.01. 
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