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Kappa opioid receptor (KOR) PET imaging remains attractive to understand the role of KOR in health and diseases, and to help the development of drugs especially for psychiatric disorders such as depression, anxiety and addiction. The potent and selective KOR antagonist RTI-97 labelled with carbon-11 was previously demonstrated to display specific KOR binding in mouse brain by ex vivo autoradiography studies. Herein, we evaluated [ 11 C]RTI-97 in rat by in vitro autoradiography and by in vivo PET imaging. The radiosynthesis of [ 11 C]RTI-97 was optimized to obtain high molar activities. Despite a low cerebral uptake, the overall results showed an heterogeneous repartition and specific KOR binding of [ 11 C]RTI-97 in brain, and a high and specific accumulation of [ 11 C]RTI-97 in pituitary in accordance with KOR expression.

Kappa opioid receptors (KORs) are known to play an important role in many physiological and pathological functions including immunomodulation, mood control, sensation of pain, anxiety, depression, drug abuse and psychiatric disorders. [START_REF] Van't Veer | ole of kappa-opioid receptors in stress and anxiety-related behavior[END_REF][START_REF] Browne | Targeting opioid dysregulation in depression for the development of novel therapeutics[END_REF][3][START_REF] Tejeda | The dynorphin/k-opioid receptor system and its role in psychiatric disorders[END_REF] They belong to G-protein-coupled receptor family and are the most abundant ORs in the human brain. [START_REF] Feng | Current Research on Opioid Receptor Function[END_REF] Although homology with MOR and DOR subtypes, KORs display a unique pharmacology with aversive effects produced by KOR agonists whereas MOR and DOR agonists are rewarding and reinforcing. [START_REF] Merrer | Reward processing by the opioid system in the brain[END_REF] Potent KOR antagonists such as JDTic have been proposed as chemotherapy for cocaine, morphine and nicotine addiction as well as alcohol seeking. [START_REF] Thomas | Identification of the first trans-(3R,4R)-dimethyl-4-(3-hydroxyphenyl)piperidine derivative to possess highly potent and selective opioid K receptor antagonist activity[END_REF][START_REF] Beardsley | Differential effects of the novel kappa opioid receptor antagonist, JDTic, on reinstatement of cocaine-seeking induced by footshock stressors vs cocaine primes and its antidepressant-like effects in rats[END_REF][START_REF] Carroll | Effects of JDTic, a selective κ-opioid receptor antagonist, on the development and expression of physical dependence on morphine using a rat continuous-infusion model[END_REF][START_REF] Jackson | Effect of the selective kappa-opioid receptor antagonist JDTic on nicotine antinociception, reward, and withdrawal in the mouse[END_REF][START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] As a result, efforts have been made to develop KOR PET imaging in order to better understand in vivo KOR pharmacology, to measure the KORs density, to investigate disease states and to evaluate new therapeutics. [START_REF] Cumming | A survey of molecular imaging of opioid receptors[END_REF][START_REF] Kaur | Classics in neuroimaging: shedding light on opioid receptors with positron emission tomography imaging[END_REF] The past decades have seen progress in the validation of KORs radioligands (Figure 1). Among them, [ [START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] C]GR103545, [ 11 C]EKAP and [ 11 C]LY2795050 have been assessed in clinical trials. [ 11 C]GR103545 displayed slow binding kinetics and ultra-potency leading to risk of side effects such as dysphoria, sedation and psychosis due to its KOR agonist property. [START_REF] Naganawa | Evaluation of the agonist PET radioligand [ 11 C]GR103545 to image kappa opioid receptor in humans: kinetic model selection, testretest reproducibility and receptor occupancy by the antagonist PF-04455242[END_REF][START_REF] Martinez | Kappaopioid receptors, dynorphin, and cocaine addiction: a positron emission tomography study[END_REF] The novel KOR agonist [ 11 C]EKAP was recently reported to display faster tissue kinetics than [ [START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] C]GR103545 in test-retest reproducibility studies. [START_REF] Li | Development and in vivo evaluation of a κ-opioid receptor agonist as a PET radiotracer with superior imaging characteristics[END_REF][START_REF] Matuskey | Social status and demographic effects of the kappa opioid receptor: a PET imaging study with a novel agonist radiotracer in healthy volunteers[END_REF][START_REF] Naganawa | Kinetic modeling and test-retest reproducibility of 11 C-EKAP and 11 CFEKAP, novel agonist radiotracers for PET imaging of the kappa opioid receptor in humans[END_REF] [ 11 C]LY2795050, identified as a KOR antagonist with short term effects, was shown to possess favorable brain uptake, pharmacokinetic properties and binding profiles but poor stability and moderate KOR selectivity. [START_REF] Zheng | Synthesis and Evaluation of 11 C-LY2795050 as a k-Opioid Receptor Antagonist Radiotracer for PET Imaging[END_REF][START_REF] Naganawa | Kinetic modeling of 11 C-LY2795050, a novel antagonist radiotracer for PET imaging of the kappa opioid receptor in humans[END_REF][START_REF] Vijay | PET imaging reveals lower kappa opioid receptor availability in alcoholics but no effect of age[END_REF][START_REF] Naganawa | Receptor occupancy of the κ-opioid antagonist LY2456302 measured with positron emission tomography and the novel radiotracer 11 C-LY2795050[END_REF][START_REF] Naganawa | Test-retest reproducibility of binding parameters in humans with 11 C-LY2795050, an antagonist PET radiotracer for the kappa opioid receptor[END_REF][START_REF] Yang | Radiosynthesis of [ 11 C]LY2795050 for preclinical and clinical PET imaging using Cu(II)-mediated cyanation[END_REF] The analogue [ 11 C]/[ 18 F]LY2459989 recently evaluated in non-human primates was suggested to display a similar in vivo behavior. [START_REF] Li | Novel 18 F-labeled -opioid receptor antagonist as PET radiotracer: synthesis and in vivo evaluation of 18 F-LY2459989 in nonhuman primates[END_REF][START_REF] Cai | Fluorine-18-labeled antagonist for PET imaging of kappa opioid receptors[END_REF] Thus, characterization of KOR radiopharmaceuticals with antagonism properties and high target specificity is still desirable. 27 

(3R)-7-hydroxy-N-((1S)-1-{[(3R,4R)4-(3- hydroxyphenyl)-3,4-dimethyl-1-piperidinyl]methyl}- 2methylpropyl)-1,2,3,4-tetrahydro-3- isoquinolinecarboxamide]
established as the most potent and selective KOR antagonist reported so far (Figure 1). [START_REF] Poisnel | 11 C]-MeJDTic: a novel radioligand for κopioid receptor positron emission tomography imaging[END_REF][START_REF] Schmitt | 18 F]-FluoropropylJDTic for κ-opioid receptor PET imaging: Radiosynthesis, pre-clinical evaluation, and metabolic investigation in comparison with parent JDTic[END_REF] Among them, the N- ]methyl-1,2,3,4tetrahydro-3-isoquinolinecarboxamide) was reported to exhibit a high specific binding to KOR in brain by ex vivo studies in mouse using competition and counting method. [START_REF] Poisnel | 11 C]-MeJDTic: a novel radioligand for κopioid receptor positron emission tomography imaging[END_REF] RTI-97 was also reported to display advantageous pharmacological properties compared to JDTic. In vitro experiments from rodent brain tissues [RTI-97: K i (KOR) = 0.053 ± 0.03 nM, K i (MOR) / K i (KOR) = 700, K i (DOR) / K i (KOR) = 1162; JDTic: K i (KOR) = 0.32 ± 0.05 nM, K i (MOR) / K i (KOR) = 12, K i (DOR) / K i (KOR) = 940] and human cloned receptors [RTI-97: K i (KOR) = 1.01 ± 0.14 nM, K i (MOR) / K i (KOR) = 8.8, K i (DOR) / K i (KOR) = 117; JDTic: K i (KOR) = 0.41 ± 0.10 nM; K i (MOR) / K i (KOR) = 2.3, K i (DOR) / K i (KOR) = 72] revealed that RTI-97 was more potent and selective than JDTic. [START_REF] Thomas | Identification of (3R)-7-hydroxy-N-((1S)-1-{[(3R,4R)-4-(3hydroxyphenyl)-3,4-dimethyl-1-piperidinyl]methyl}-2methylpropyl)-1,2,3,4-tetrahydro-3-isoquinolinecarboxamide as a novel potent and selective opioid κ receptor antagonist[END_REF] RTI-97 was also found to have a shorter duration of antagonism than JDTic in models of analgesia in mouse and in diuresis in rat, suggesting that pharmacokinetics would remain appropriate for imaging studies. [START_REF] Owens | Pharmacodynamic relationships between duration of action of JDTic-like kappa-opioid receptor antagonists and their brain and plasma pharmacokinetics in rats[END_REF] The long duration of action of JDTic and its derivatives, producing measurable antagonism for several weeks at minimally-effective doses, raised questions of mechanism, especially since brain penetration was low and clearance from plasma was rapid. [START_REF] Munro | Long-acting κ opioid antagonists nor-BNI, GNTI and JDTic: pharmacokinetics in mice and lipophilicity[END_REF] Lysosomes sequestration was proposed as explanation for JDTic brain persistence. However, such a hypothesis would lead to nondisplaceable KOR binding, which was not in accordance with the previously cited [ 11 C]RTI-97 evaluation. [START_REF] Poisnel | 11 C]-MeJDTic: a novel radioligand for κopioid receptor positron emission tomography imaging[END_REF] Thus, the overall findings prompted us to further investigate KOR binding properties of [START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] 2). [ 11 C]RTI-97 was purified and isolated by normal phase HPLC, then concentrated to dryness and formulated. This method was advantageous for time saving reasons (See Supporting Information). The overall production was performed on a commercial automated carbon-11 synthesis unit (TRACERlab FX MeI GE Healthcare). Ready to use [ 11 C]RTI-97 was obtained within 33 min from end of bombardment in 11-16% radiochemical yield (not decay corrected and relative to [START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] CH 4 ) with > 99% radiochemical and chemical purities and 111-259 GBq/mol molar activities. Molar activities were 50-100 times higher than those obtained according to previously reported procedure (1.4-4.5 GBq/μmol). [START_REF] Poisnel | 11 C]-MeJDTic: a novel radioligand for κopioid receptor positron emission tomography imaging[END_REF] In vitro experiments were performed on healthy male Wistar rat brain slices with the radiotracer alone (baseline conditions) and with the addition of a large excess (x 2500) of naloxone, a non-selective OR antagonist, or U-50,488, a selective KOR agonist (blocking conditions) for the determination of [ 11 C]RTI-97 binding selectivity. All experiments were performed in triplicate with three different productions of [ 11 C]RTI-97. Autoradiography images revealed that the radioactivity was distributed heterogeneously over brain sections under baseline conditions and that radioactivity levels were significantly reduced under blocking conditions (Figure 3, Table 1). Under baseline conditions, the highest concentration of [ 11 C]RTI-97 was found in OT (olfactory tubercle), TH (thalamus), SC (superior colliculi) and CPU (caudateputamen), with radioactivity ratios relative to CB (cerebellum) known to be poor in KORs reaching 1.5-1.7. Less binding was observed in ACB (nucleus accumbens), SNR (substantia nigra), CTX (cortex), HIP (hippocampus) and HY (hypothalamus), corresponding to radioactivity ratios relative to CB in the 1.4-1.2 range; and the lowest radioactivity levels were measured in CC (corpus callosum), AMY (amygdala) and CB as expected. This distribution was in accordance with KOR expression in rat brain regions. [START_REF] Mansour | Opioidreceptor mRNA expression in the rat CNS: anatomical and functional implications[END_REF][START_REF] Zukin | Characterization and visualization of rat and guinea pig brain  opioid receptors: Evidence for 1 and 2 opioid receptors[END_REF] In the competition studies using either naloxone or U-50,488, [ 11 C]RTI-97 binding was significantly reduced in all cerebral regions except CC and CB. Binding inhibition rates were in the 30-50% range in KOR expressing regions, while they were below 20% in KOR devoided structures such as CC and CB. These results indicated [ 11 C]RTI-97 binding specificity. Globally, naloxone and U-50,488 displayed a similar inhibition effect in [ 11 C]RTI-97 binding. The absence of a significant difference between naloxone and U-50,488 was in agreement with the specificity of [ 11 C]RTI-97 for KOR. The in vivo specific binding of [ 11 C]RTI-97 was then assessed by in vivo PET/CT imaging in healthy male Wistar rats. Rats were injected (iv, tail vein) with 34.2±8.0 MBq of [ 11 C]RTI-97 (corresponding to 0.2 to 12.1 g/kg of RTI), and dynamic PET imaging was acquired over 30 min. In competition experiments, rats received naloxone or U-50,488 (1 mg/kg, iv, tail vein) 10 min prior injection of [ 11 C]RTI-97, or JDTic (10 mg/kg, ip) 30 min prior injection of [ 11 C]RTI-97. The use of different blockers was important as discrepancies in KOR radioligand binding has previously been revealed. [START_REF] Placzek | Discrepancies in Kappa Opioid Agonist Binding Revealed through PET Imaging[END_REF] PET Images under baseline conditions (injection of only [ 11 C]RTI-97) showed that brain uptake of [ 11 C]RTI-97 was very low, and that [ 11 C]RTI-97 accumulated in pituitary gland (Figure 4). Thus, time-activity curves (TACs) were extracted for whole brain, pituitary gland and muscle as reference.

[ 11 C]-methylated derivative [ 11 C]RTI-97 (or [ 11 C]RTI-5989-97, [ 11 C]-MeJDTic, (3S)-7-hydroxy-N- ((1S)-1{[(3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethyl-1- piperidinyl]methyl}-2-methylpropyl)-2-[
[ 11 C]RTI-97 uptake in pituitary gland was rapid with the maximum peak SUV values of about 1.6 reached from 3.5 min post-injection. These values remained constant until the end of 30 min acquisition, and they were 4 times higher than the SUV values for muscle uptake. TAC for muscle uptake displayed a similar profile of that for pituitary gland but with a lesser magnitude as the maximum peak SUV value also reached at 3.5 min was only 0.4. For pituitary gland and muscle, no wash out was observed during acquisition time. Uptake in brain was lower than in muscle with SUV values that did not exceed 0.4 at 1 min, and decreased to 0.2 to stay stable from 3 to 30 min.

For competition studies, TACs were determined for whole brain, pituitary gland and muscle by pooling all data obtained with naloxone, U-50,488 and JDTic. The pre-injection of the blockers had significant influence on [ 11 C]RTI-97 uptake in pituitary gland with SUV values of about 1.15 during the 3.5-30 min plateau, corresponding to 30% inhibition rate. In contrast, no difference between baseline and blocking conditions was observed in muscle and whole brain. As remark, the low radioactivity levels in brain were not appropriate to detect any significant inhibition.

In order to refine and complete the in vivo results, we undertook ex vivo experiments. Animals were euthanized at the end of the PET imaging session for brain and cerebral regions dissection and radioactivity counting, and also for evaluation of [ 11 C]RTI-97 stability in blood (Table 2). Ex vivo data were expressed as uptake index to correct for differences in animal body weight and injected dose (see Supporting Information). Radioactivity amounts in blood corresponding to uptake index of 0.25-0.33, were similar under baseline and blocker preinjection conditions, confirming that the pharmacokinetics of [ 11 C]RTI-97 was not modified by the blockers. Moreover, HPLC analyses revealed that more than half of [ 11 C]RTI-97 was recovered intact in the circulation, and radiometabolites were found to be more polar than [ 11 C]RTI-97 and not to cross the BBB. These findings were in accordance with our previously reported studies carried out in mouse. [START_REF] Poisnel | 11 C]-MeJDTic: a novel radioligand for κopioid receptor positron emission tomography imaging[END_REF] As expected following PET imaging results, [ 11 C]RTI-97 concentration was high in pituitary gland with an uptake index reaching around 8 under baseline conditions. The uptake index decreased to 5.6 under blocking conditions with naloxone and U-50,488 as blockers, corresponding to around 30% inhibition, and dropped to 4.6 using JDTic, leading to inhibition rate of 43%. The inhibition rate was found to be significantly higher with JDTic than with naloxone and U-50,488. This difference could not be shown from PET imaging data due to a lack of sensibility compared to counting measurement, but globally the overall ex vivo results were of the same magnitude as those in vivo.

The radioactivity level for half brain remained very low with uptake index of 0.5-0.6 under both baseline and blocking conditions, value in the same order than that for CB. Once again, these results are in accordance with the low brain penetration determined by PET imaging. Interestingly, data for cerebral sub-structures displayed a significant heterogeneous radioactivity repartition despite the low radioactivity levels. Under baseline conditions, [ 11 C]RTI-97 uptake was high in HY and OT with radioactivity ratios relative to CB of 3.70 and 2.09 respectively, and it was lower in CPU, HIP and CTX with radioactivity ratios relative to CB ranging from 1.61 to 1.31. Radioactivity levels in TH were similar to that in CB. In HY and OT, 40% of [ 11 C]RTI-97 uptake was inhibited by preinjection of U50,488. These inhibition results are coherent with those obtained by autoradiography (Table 1). The uptake inhibition in HY and OT was lower with naloxone and JDTic as blockers. In contrast, naloxone and JDTic lead to 28-37% of [ 11 C]RTI-97 binding inhibition in CPU whereas no effect was observed with U50,488. Inhibition by naloxone, U50,488 and JDTic below 25% was not significant in the other brain regions. In summary, we have successfully developed the radiosynthesis of [ 11 C]RTI-97 with high molar activities. In vitro autoradiography studies demonstrated KOR specific binding in rat brain in accordance with KOR cerebral distribution. In vivo PET imaging and ex vivo studies in rats revealed a low brain penetration but a high uptake of [ 11 C]RTI-97 in pituitary. It has been largely shown that the implication of the KOR system in several physiopathological states such as addiction, stress and anxiety-related behaviors was related to the modulation of the hypothalamic-pituitary-adrenal (HPA) axis. [START_REF] Zhao | Functional copioid receptors on oxytocin and vasopressin nerve terminals isolated from the rat neurohypophysis[END_REF][START_REF] Fjalland | k-Opioid receptor agonists differentially affect the release of neurohypophysial hormones[END_REF] It was also well established that pituitary gland displayed high density of KORs. [START_REF] Mansour | Immunohistochemical localization of the cloned 1 receptor in the rat CNS and pituitary[END_REF] MORs have also been found to be expressed but not DORs. Thus, the high accumulation of [ 11 C]RTI-97 in pituitary was expected, especially since this brain region was not protected by the blood-brain barrier (BBB). However, a non-specific entry could occur due to the significant vascularization and to hydrophobic properties of RTI-97. Both in vivo and ex vivo data demonstrated a significant [ 11 C]RTI-97 binding inhibition in pituitary by either naloxone, U-50,488 and JDTic. The higher inhibition effect measured in ex vivo studies using JDTic was also consistent with a higher affinity and specificity of JDTic for KORs compared to naloxone and U-50,488, and also confirmed [ 11 C]RTI-97 specific KOR binding. The high uptake and specific binding of [ 11 C]RTI-97 in pituitary was also nicely correlated to the significant concentration and specific binding revealed in HY by ex vivo experiments, according to the known KOR enriched expression in these two strongly attached structures.

These results may raise the question of whether KOR pituitary binding may be related to centrally mediated effects induced by RTI-97 and drugs from the same class of compounds.

To our knowledge, binding in pituitary was poorly investigated in the evaluation of KOR PET radiotracers, and the consideration of this structure may be underestimated.

[ 3 H]Cyclofoxy, a ligand with high affinity for both MOR and KOR, was shown to label pituitary in ex vivo autoradiography studies. 39 A decreased binding of non-selective OR [ 11 C]diprenorphine in pituitary was revealed in undernourished restrictive anorexia nervosa patients compared to controls. [START_REF] Galusca | Decreased cerebral opioid receptors availability related to hormonal and psychometric profile in restrictive-type anorexia nervosa[END_REF] This latter study was a typical example suggesting that a focus on the quantification of ORs and especially KORs in pituitary could bring rapid and important information in PET imaging of neurologic diseases, while avoiding the problems of BBB permeability and subsequent low brain uptake throughout cerebral sub-structures. In this regard, [ 11 C]RTI-97 with its high pituitary labeling and its unambiguous KOR specificity, would remain a valuable radiotracer for at least preliminary investigation by preclinical PET imaging.
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Figure 1 .

 1 Figure 1. Structure of main KOR PET radioligands and JDTic derivatives. Few years ago, we developed KOR radiotracers derived from JDTic [(3R)-7-hydroxy-N-((1S)-1-{[(3R,4R)4-(3hydroxyphenyl)-3,4-dimethyl-1-piperidinyl]methyl}-2methylpropyl)-1,2,3,4-tetrahydro-3isoquinolinecarboxamide]established as the most potent and selective KOR antagonist reported so far (Figure1).[START_REF] Poisnel | 11 C]-MeJDTic: a novel radioligand for κopioid receptor positron emission tomography imaging[END_REF][START_REF] Schmitt | 18 F]-FluoropropylJDTic for κ-opioid receptor PET imaging: Radiosynthesis, pre-clinical evaluation, and metabolic investigation in comparison with parent JDTic[END_REF] Among them, the N-[[START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] C]-methylated derivative [ 11 C]RTI-97 (or [ 11 C]RTI-5989-97, [ 11 C]-MeJDTic, (3S)-7-hydroxy-N-((1S)-1{[(3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethyl-1piperidinyl]methyl}-2-methylpropyl)-2-[ 11C]methyl-1,2,3,4tetrahydro-3-isoquinolinecarboxamide) was reported to exhibit a high specific binding to KOR in brain by ex vivo studies in mouse using competition and counting method.[START_REF] Poisnel | 11 C]-MeJDTic: a novel radioligand for κopioid receptor positron emission tomography imaging[END_REF] RTI-97 was also reported to display advantageous pharmacological properties compared to JDTic. In vitro experiments from rodent

Figure 2 .

 2 Figure 2. Radiosynthesis scheme of [ 11 C]RTI-97 from cyclotron produced [ 11 C]CH 4 (A) with representative semipreparative HPLC (high performance liquid chromatography) chromatogram at the end of the radiosynthesis for the purification and isolation of [ 11 C]RTI-97 (B).

Figure 3 .

 3 Figure 3. Representative autoradiography images of coronal brain sections after incubation with [ 11 C]RTI-97 (0.7 ± 0.2 GBq/L, i.e. 4.3 ± 0.8 nM; baseline conditions) or after coincubation of [ 11 C]RTI-97 with naloxone (10 μM) or U-50,488

[ 11 C

 11 ]RTI-97 (10 μM) (blocking conditions). Tissue sections were counterstained with thionine for brain structure identification.

Figure 4 .

 4 Figure 4. Representative axial and sagittal plans of fusion PET/CT (up), CT (middle) and PET (down) images with [ 11 C]RTI-97 under baseline (A) and blocking (B, using JDTic as blocker) conditions. Time-activity curves (TACs; SUV: standardized uptake value) of [ 11 C]RTI-97 obtained for pituitary (blue, * for p < 0.05), muscle (green) and whole brain (red) under baseline (solid lines, n = 4) and blocking (dotted lines, taken in account all results with naloxone (n = 5), U-50,488 (n = 5) and JDTic (n = 6) as blockers) conditions (C). Data were reported as mean values ± standard error of the mean (SEM).

  [START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] 

  C]RTI-97. Here, we report results for KOR specificity of[START_REF] Schank | The kappa opioid receptor antagonist JDTic attenuates alcohol seeking and withdrawal anxiety[END_REF] C]RTI-97 by in vitro autoradiography, in vivo PET imaging and ex vivo experiments in rats. First of all, we revisited the radiosynthesis of [ 11 C]RTI-97 in order to obtain high molar activities. The radiolabeling was realized by 11 C-methylation of JDTic with [ 11 C]-methyl triflate obtained from 11 CH 4 instead of 11 CO 2 (Figure

Table 1 . Brain structure (BS) distribution of radioactivity after incubation of rat brain slides with [ 11 C]RTI-97

 1 Incubation of [ 11 C]RTI-97 (0.7 ± 0.2 GBq/L, i.e. 4.3 ± 0.8 nM) alone. c Coincubation of [ 11 C]RTI-97 (0.7 ± 0.2 GBq/L, i.e. 4.3 ± 0.8 nM) with naloxone (10 μM) or U50,488 (10 μM).

	Brain structure		Radioactivity (10 3 xDLU/mm 2 ± SEM)	BS/CB ratio d	Binding inhibition (%) e
	(BS) a		Baseline	blocking with	blocking with	(baseline)	naloxone	U50,488
		Conditions b		naloxone c	U50,488 c			
	OT		8.07 ± 0.27	3.54 ± 0.70	3.10 ± 0.55	1.7 ± 0.6	47	43
	TH		7.98 ± 0.18	4.97 ± 0.57	4.26 ± 0.13	1.6 ± 0.4	34	31
	SC		7.79 ± 1.71	4.80 ± 0.47	3.94 ± 0.18	1.6 ± 0.4	35	35
	CPU		7.62 ± 1.09	4.87 ± 1.03	3.28 ± 0.24	1.5 ± 0.3	37	49
	ACB		6.86 ± 0.81	4.59 ± 0.83	2.98 ± 0.35	1.4 ± 0.3	33	51
	SNR		6.79 ± 1.55	4.97 ± 0.40	3.86 ± 0.53	1.4 ± 0.1	20	27
	CTX		6.41 ± 0.72	4.29 ± 0.94	3.57 ± 0.16	1.3 ± 0.2	32	38
	HIP		6.29 ± 0.93	4.01 ± 0.56	3.51 ± 0.33	1.2 ± 0.2	35	34
	HY		5.68 ± 1.08	4.14 ± 0.63	3.08 ± 0.54	1.2 ± 0.3	26	32
	CC		5.67 ± 0.70	4.67 ± 0.63	4.03 ± 0.22	1.1 ± 0.1	18	22
	AMY		5.31 ± 0.71	3.49 ± 0.59	2.56 ± 0.31	1.1 ± 0.2	35	44
	CB		5.23 ± 0.91	5.11 ± 0.94	4.39 ± 0.67	1.0 ± 0.1	3	17
									and blocking
	experiments	with	naloxone	or	U50,488	(significant	inhibition	>	30%).

a BS are listed by decreasing radioactivity level. b d BS/CB ratios calculated from values obtained under baseline conditions. e Calculated from values obtained under baseline conditions

Table 2 . Radioactivity distribution 30 min post-injection determined by counting after dissection

 2 

	Tissue		Uptake index (± SEM)		BS/CB ratio	Uptake inhibition (%) d
	or	baseline	blocking with	blocking with	blocking with	(baseline)	naloxone	U50,488 JDTic
	BS	conditions	naloxone a	U50,488 b	JDTic c				
	Blood	0.25 ± 0.04	0.33 ± 0.09	0.24 ± 0.03	0.27 ± 0.04	na e	na e	na e	na e
	Pituitary	8.06 ± 0.28	5.58 ± 0.48	5.61 ± 0.19	4.59 ± 0.67	na e	31	30	43
	½ Brain	0.06 ± 0.01	0.05 ± 0.01	0.05 ± 0.01	0.06 ± 0.01	na e	-	-	-
	HY	0.23 ± 0.07	0.17 ± 0.02	0.13 ± 0.02	0.17 ± 0.02	3.70 ± 1.31	-	43	-
	OT	0.15 ± 0.03	0.17 ± 0.08	0.09 ± 0.01	0.13 ± 0.02	2.09 ± 0.30	-	40	-
	CPU	0.12 ± 0.04	0.08 ± 0.01	0.13 ± 0.04	0.09 ± 0.01	1.61 ± 0.23	37	-	-
	HIP	0.10 ± 0.01	0.09 ± 0.02	0.10 ± 0.01	0.10 ± 0.02	1.59 ± 0.39	-	-	-
	CTX	0.09 ± 0.01	0.11 ± 0.05	0.08 ± 0.01	0.09 ± 0.01	1.31 ± 0.30	-	-	-
	TH	0.08 ± 0.02	0.11 ± 0.06	0.06 ± 0.01	0.06 ± 0.01	1.11 ± 0.31	-	-	-
	CB	0.07 ± 0.02	0.06 ± 0.01	0.07 ± 0.01	0.06 ± 0.01	1.00 ± 0.01	-	-	-

a Pre-injection of naloxone (1 mg/kg; iv; 10 min). b Pre-injection of U-50,488 (1 mg/kg; iv; 10 min). c Pre-injection of JDTic (10 mg/kg; ip; 30 min). d Only values for significant inhibition (P < 0.041). e Not applicable.
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