Effects of Sodium Channel Blockade on Ibutilide Induced Prolongation of Repolarization in the Isolated Rabbit Ventricle.
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Introduction: Ibutilide fumarate is indicated for the termination of atrial fibrillation and atrial flutter. It's mechanism of action is unclear but may involve activation of a late inward Na() current.Methods and Results: Twenty seven experiments were performed using an isolated perfused rabbit right ventricle preparation. In each experiment effective refractory periods (ERP) and transmembrane 90% action potential durations (APD) were measured. In 8 experiments ERP and APD were measured at baseline, in the presence of ibutilide (0.1[emsp4 ]uM), and in the presence of both ibutilide and tetrodotoxin (TTX, 2[emsp4 ]uM). In 8 experiments lidocaine (10[emsp4 ]uM) was used in place of TTX. Measures were made at 200, 400, and 800[emsp4 ]msec paced cycle lengths under each condition. The baseline values for APD at 200, 400 and 800[emsp4 ]msec cycle lengths for the experiments treated with ibutilide and TTX were 1118, 14014 and 15922[emsp4 ]msec, respectively. In the presence of ibutilide, APD increased to 13019, 19226 and 21735[emsp4 ]msec at 200, 400 and 800[emsp4 ]msec cycle lengths, respectively (all p</=0.03). After the addition of TTX there was no shortening of APD or ERP compared to treatment with ibutilide alone at any cycle length (all p>/=0.062). Similarly, in the presence of ibutilide and lidocaine there were no changes in APD or ERP compared to treatment with ibutilide alone (all p>/=0.41). In 11 control experiments, there were no changes in APD or ERP on serial measures after placebo and TTX or lidocaine. Conclusion: Ibutilide induced prolongation of ventricular repolarization is not affected by Na() channel blockade with lidocaine or TTX in the isolated rabbit heart. These findings suggest that the effects of ibutilide are not mediated by a Na() channel dependent late current or that this mechanism contributes minimally to its action in this model.
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Recurrent Seizure Diagnosed by the Insertable Loop Recorder.
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Introduction: The Insertable Loop Recorder (ILR) has emerged as an important new tool in the diagnostic armamentarium for patients with syncope.Methods and Results: A case report illustrates how the ILR unexpectedly led to the diagnosis of seizure as the explanation for a man's recurrent, but infrequent episodes of sudden loss of consciousness.Conclusions: This case raises the possibility that the development of implantable recording devices which monitor physiologic parameters other than cardiac rhythm (eg. brain, nerve or muscle activity) may provide the long-term monitoring capability needed to improve the diagnostic yield for conditions, such as seizures, which occur infrequently.
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Early ECG Abnormalities Associated with Transcatheter Closure of Atrial Septal Defects Using the Amplatzer(R) Septal Occluder.
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Conduction abnormalities and arrhythmias may occur in patients following secundum atrial septal defect (ASD) closure using the Amplatzer(R) septal occluder (ASO). Therefore, the aim of this study was to prospectively perform ambulatory ECG monitoring to assess the electrocardiographic effects of transcatheter closure (TCC) of ASD using the ASO device. From 5/97 to 3/99, 41 patients with secundum ASD, underwent TCC using the ASO device at a median age of 9.2[emsp4 ]y. (0.5-87[emsp4 ]y.) and median weight of 34[emsp4 ]kg (5.6-88[emsp4 ]kg.). Ambulatory Holter monitoring was performed pre- and immediately post TCC. Holter analysis included heart rate (HR), ECG intervals, supraventricular ectopy (SVE), ventricular ectopy (VE), and AV block. No change in baseline rhythm was noted in 37 patients (90%). Changes in AV conduction occurred in 3 patients (7%), including intermittent second degree AV block type II, and complete AV dissociation post closure. SVE was noted in 26 patients (63%) post closure, ranging from 5-2207 supraventricular premature beats (SVPB), including 9 patients (23%) with non-sustained supraventricular tachycardia (SVT), 3 of whom had short runs of SVT prior to closure. A significant increase in post-closure number of SVPB per hour (p=0.047) was noted. No significant difference was noted in PR interval, ventricular premature beats per hour, or QRS duration. Conclusions: Based on ambulatory ECG analysis, TCC of ASD with the ASO device is associated with an acute increase in SVE and a small risk of AV conduction abnormalities, including complete heart block. Long term follow-up studies will be necessary to determine late arrhythmia prevalence and relative frequency compared with standard surgical ASD repair.
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A Targeted Disruption in Connexin40 Leads to Distinct Atrioventricular Conduction Defects.
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Introduction: Gap junctions consist of connexin (Cx) proteins that enable electrical coupling of adjacent cells and propagation of action potentials. Cx40 is solely expressed in the atrium and His-Purkinje system. The purpose of this study was to evaluate atrioventricular (AV) conduction in mice with a homozygous deletion of Connexin40 (Cx40(-/-)).Methods: Surface ECGs, intracardiac electrophysi-ology (EP) studies, and ambulatory telemetry were performed in Cx40(-/-) mutant mice and wild-type (WT) controls. Atrioventricular (AV) conduction parameters and arrhythmia inducibility were evaluated using programmed stimulation. Analysis of heart rate variability was based on results of ambulatory monitoring. Results: Significant findings included prolonged measures of AV refractoriness and conduction in connexin40-deficient mice, including longer PR, AH, and HV intervals, increased AV refractory periods, and increased AV Wenckebach and 2:1 block cycle lengths. Connexin40-deficient mice also had an increased incidence of inducible ventricular tachycardia, decreased basal heart rates, and increased heart rate variability. Conclusion: A homozygous disruption of Cx40 results in prolonged AV conduction parameters due to abnormal electrical coupling in the specialized conduction system, which may also predispose to arrhythmia vulnerability.
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Radiography versus Spiral CT in the Evaluation of Cervicothoracic Junction Injuries in Polytrauma Patients Who Have Undergone Intubation.
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A prospective study was performed over a 1-year period in patients who had sustained blunt trauma, mostly in motor vehicle accidents. All 73 patients (56 male and 17 female; age range, 2-94 years; mean age, 35.2 years) in the study had undergone intubation and ventilation at the trauma site (mean Glasgow Coma Score, 9.9 [range, 3-15]; mean Injury Severity Score, 30.4 [range, 8-75]) and subsequently underwent three-view radiography of the cervical spine and thin-section spiral computed tomography (CT) of the cervicothoracic junction. Spinal fractures were detected in 20 patients and involved the cervicothoracic junction region in 12 cases. In all 12 patients, the fractures were visualized at CT, whereas in seven of 12 patients, conventional radiography failed to demonstrate injuries (transverse process fracture of T1 [n = 1], pedicle and vertebral body fracture of C7 [n = 1], fractures of the first and second ribs [n = 5]). Thus, routine CT of the cervicothoracic junction in a highly select group of severely injured patients helped detect occult fracture in seven of 73 patients (10%); however, most of these fractures were not clinically significant. Larger studies involving a high-risk patient population are needed to confirm these findings.
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Thyroglobulin Repression of Thyroid Transcription Factor 1 (TTF-1) Gene Expression Is Mediated by Decreased DNA Binding of Nuclear Factor I Proteins Which Control Constitutive TTF-1 Expression.
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Follicular thyroglobulin (TG) selectively suppresses the expression of thyroid-restricted transcription factors, thereby altering the expression of thyroid-specific proteins. In this study, we investigated the molecular mechanism by which TG suppresses the prototypic thyroid-restricted transcription factor, thyroid transcription factor 1 (TTF-1), in rat FRTL-5 thyrocytes. We show that the region between bp -264 and -153 on the TTF-1 promoter contains two nuclear factor I (NFI) elements whose function is involved in TG-mediated suppression. Thus, NFI binding to these elements is critical for constitutive expression of TTF-1; TG decreases NFI binding to the NFI elements in association with TG repression. NFI is a family of transcription factors that is ubiquitously expressed and contributes to constitutive and cell-specific gene expression. In contrast to the contribution of NFI proteins to constitutive gene expression in other systems, we demonstrate that follicular TG transcriptionally represses all NFI RNAs (NFI-A, -B, -C, and -X) in association with decreased NFI binding and that the RNA levels decrease as early as 4 h after TG treatment. Although TG treatment for 48 h results in a decrease in NFI protein-DNA complexes measured in DNA mobility shift assays, NFI proteins are still detectable by Western analysis. We show, however, that the binding of all NFI proteins is redox regulated. Thus, diamide treatment of nuclear extracts strongly reduces the binding of NFI proteins, and the addition of higher concentrations of dithiothreitol to nuclear extracts from TG-treated cells restores NFI-DNA binding to levels in extracts from untreated cells. We conclude that NFI binding to two NFI elements, at bp -264 to -153, positively regulates TTF-1 expression and controls constitutive TTF-1 levels. TG mediates the repression of TTF-1 gene expression by decreasing NFI RNA and protein levels, as well as by altering the binding activity of NFI, which is redox controlled.
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5-Hydroxylation of Omeprazole by Human Liver Microsomal Fractions from Chinese Populations Related to CYP2C19 Gene Dose and Individual Ethnicity.
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It has been previously reported that omeprazole (OP) oxidation is mediated by CYP2C19 and CYP3A4 in human livers. In this study, we assessed their relative contributions with human liver microsomal fractions from Chinese populations that were genotyped by CYP2C19 and recruited from two ethnic groups, Han and Zhuang. The kinetics of 5-hydroxyomeprazole (5-OH-OP) formation was best described by the two-enzyme and single-enzyme Michaelis-Menten equations for liver microsomes from CYP2C19 extensive (EMs) and poor metabolizers, respectively. At a low substrate concentration that may be encountered in vivo, the monoclonal antibody to CYP2C8/9/19 strongly inhibited 5-OH-OP formation in EM microsomes, whereas troleandomycin (TAO) eliminated most of the formation at a high substrate concentration. In poor metabolizer microsomes, either TAO or anti-CYP3A4 could alone abolish 5-OH-OP formation. Furthermore, there were differences between homozygous and heterozygous EMs in the percentage of inhibition by TAO and the antibodies. At the low substrate concentration, OP 5-hydroxyaltion was correlated well with S-mephenytoin 4'-hydroxylation and CYP2C19 contents in liver microsomes of 34 Chinese individuals. Moreover, in these individuals, obviously genetic and somewhat ethnic differences in OP 5-hydroxylation were observed between different CYP2C19 genotypes (wt/wt > wt/m1 > m1/m1) and between Han and Zhuang (Han > Zhuang), respectively. The results indicate that CYP2C19 is a high-affinity enzyme for OP 5-hydroxylation by liver microsomes from Chinese individuals and that its contribution is CYP2C19 gene dependent and ethnically related. Similar studies indicate that OP sulfoxidation is mediated mainly by CYP3A4 and independent of CYP2C19 genotype status.
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Diazepam, a drug of high intrinsic clearance, was studied in the in situ rat liver dually perfused with Krebs-bicarbonate buffer containing human serum albumin (HSA; 0-1%) and unlabeled diazepam (1 mg/l) under constant hepatic arterial (3 ml/min) and portal venous (PV; 12 ml/min) flow rates. Events after a unit impulse (using [(14)C]diazepam) and at steady state (using unlabeled diazepam) were evaluated. In the absence of HSA the fractional effluent recovery (F) after hepatic arterial infusion (0.046 0.013) was about twice that after PV infusion (0.019 0.006). With HSA present, regardless of input route, F increased as unbound diazepam fraction in perfusate decreased (e.g., for PV, F = 0.58 0.05 and 0.69 0.02 for unbound diazepam fraction values of 0.18 0.01 and 0.037 0.01 at 0.25% and 1% HSA). The effluent [(14)C]diazepam profile was also dependent upon HSA. On decreasing HSA from 1 to 0.25% the early sharp peak (at 12-20 s) was replaced by a flatter unimodal profile with a later peak (at 60-80 s). Comparison of estimated effective permeability-surface area product to perfusate flow ratios (4.4 for 1% HSA and 21 for 0.25% HSA) indicated a shift from a perfusion rate-limited uptake with 0.25% HSA to one intermediate between permeability and perfusion at 1% HSA. Recognizing that orally absorbed drug enters the liver only via PV and i.v. drug via both vascular routes, this study emphasizes the difference in hepatic extraction of compounds depending on route of input, and the role that alteration in perfusate binding has on hepatic drug disposition.
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Scaling Drug Biotransformation Data from cDNA-Expressed Cytochrome P-450 to Human Liver: A Comparison of Relative Activity Factors and Human Liver Abundance in Studies of Mirtazapine Metabolism.
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The present study represents a comparison of three approaches to transform recombinant cytochrome P-450 (rCYP) enzyme kinetic data to human liver activity using mirtazapine (MIR) biotransformation as a model. MIR metabolite rCYP formation rates were corrected using I) relative activity factors (RAFs) determined on site, II) RAFs based on activity data provided by the rCYP manufacturer, and III) immunologically determined human liver abundance of CYP isoforms reported in the literature. For 2.5, 25, and 250 muM MIR, predictions of 1) the relative contribution of CYP isoforms to a particular reaction, 2) absolute metabolite formation rates, 3) the relative contribution of each pathway to net MIR biotransformation, and 4) the relative contribution of CYP isoforms to net MIR biotransformation were generated, and the results were compared with data obtained with human liver microsomes (HLM). We found that RAFs determined on site most accurately predict the results observed in HLM. Estimations based on liver abundance systematically underestimated CYP1A2 and overestimated CYP3A and CYP2C9 contributions to MIR metabolism and, therefore, seem less suitable to predict CYP isoform involvement in a particular reaction. Normalized RAFs calculated from the manufacturer activity data fell within the range of RAFs determined on site and lead to similar results for CYP isoform contribution to metabolic reactions and to net MIR biotransformation. Considering the time and resource-intensive step of RAF determination, manufacturer RAFs are an alternative to RAFs determined on site for the transformation of rCYP enzyme kinetic data; both of them provide more accurate estimations than immunologically determined human liver CYP isoform content.
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Nitric Oxide Stimulatory and Endothelial Protective Effects of Idoxifene, a Selective Estrogen Receptor Modulator, in the Splanchnic Artery of the Ovariectomized Rat.
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Estrogen is known to stimulate endothelial nitric oxide production and attenuate endothelial dysfunction after ischemia and reperfusion. However, estrogen therapy increases the risk of breast and endometrial cancer. The present study was designed to determine whether idoxifene, a selective estrogen receptor modulator without adverse effects on reproductive organs, may stimulate nitric oxide release and protect endothelial function. In U-46619 precontracted superior mesenteric arterial (SMA) segments isolated from ovariectomized rats, idoxifene and 17beta-estradiol resulted in a comparable dose-dependent vasorelaxation (maximal relaxation: 75.3 4.9 and 71 4.7%, respectively). Treatment of the rings with N(omega)-nitro-L-arginine methyl ester completely blocked idoxifene- and 17beta-estradiol-induced vasorelaxation. In vitro incubation of SMA rings with TNFalpha significantly reduced vasorelaxation to an endothelium-dependent vasodilator, acetylcholine (maximal relaxation: 73 3.7 versus 95 2.9% pre-TNFalpha, P <.01). Idoxifene, but surprisingly not 17beta-estradiol, prevented TNFalpha-induced endothelial dysfunction (maximal relaxation: 86 2.6% in idoxifene-treated rings and 77 5.1% in 17beta-estrogen-treated rings). In vivo ischemia and reperfusion resulted in significant endothelial dysfunction as evidenced by decreased vasorelaxation to acetylcholine (maximal relaxation: 48 5.5 versus 92 3.9% in normal SMA rings), but a normal relaxation response to an endothelium-independent vasodilator, acidified NaNO(2) (95 3.2%). Treatment with idoxifene at either 1 or 2 mg/kg/day, or 17beta-estrogen at 1 mg/kg/day for 4 days significantly preserved endothelial function (P <.01 versus vehicle). Taken together, these results demonstrate that idoxifene is an endothelium-dependent vasodilator and exerts significant endothelial protective effects against TNFalpha- and ischemia-reperfusion-induced endothelial injury. These results suggest that selective estrogen receptor modulators have therapeutic potential in diseases where endothelial dysfunction plays an important role.
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Potent and Reversible Effects of ATI-2001 on Atrial and Atrioventricular Nodal Electrophysiological Properties in Guinea Pig Isolated Perfused Heart.
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We recently demonstrated that the short-acting analog of amiodarone, ATI-2001, caused favorable effects in guinea pig ventricular myocardium on electrophysiological substrates underlying tachyarrhythmia initiation, perpetuation, and termination. Here, the acute effects of 1.0 muM ATI-2001 and 1.0 muM amiodarone (90-min infusion followed by 90-min washout period) on atrial and atrioventricular (AV) nodal electrophysiological properties were studied in guinea pig isolated hearts. Neither ATI-2001 nor amiodarone significantly prolonged atrial conduction time. Compared with amiodarone, ATI-2001 caused significantly more rapid and greater prolongation of atrial monophasic action potential duration at 90% repolarization (maximal change 21.4 3.7 versus 19.0 4.0 ms) and atrial effective refractory period (ERP, 27.8 6.1 versus 9.2 2.3 ms). Shortening of the atrial cycle length from 250 to 200 ms did not significantly alter drug-induced changes in atrial repolarization and refractoriness. ATI-2001 prolonged the atrium-to-His bundle interval (22.1 2.6 versus 8.8 2.3 ms), His bundle-to-ventricle interval (2.8 0.4 versus 0.9 0.3 ms), AV nodal ERP (72.5 7.3 versus 31.4 4.1 ms), and Wenckebach cycle length (69.6 5.2 versus 35.8 4.1 ms) significantly more than did amiodarone. Unlike amiodarone, the effects of ATI-2001 were markedly reversed upon discontinuation of drug infusion. Given these data, ATI-2001 should not only be useful for terminating ongoing and preventing reoccurrence of atrial tachyarrhythmias but also to treat supraventricular tachycardias involving the AV node and to control ventricular rate during atrial tachyarrhythmias. Whether the observed differences in the pharmacokinetic properties render ATI-2001 superior to amiodarone in acute tachyarrhythmia management and less likely to accumulate into tissues during chronic therapy remains to be established.
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The goal of this study was to analyze the effects of mibefradil on a human cardiac K() channel (hKv1.5) stably expressed in Chinese hamster ovary cells using the whole-cell configuration of the patch-clamp technique. Mibefradil inhibited in a concentration-dependent manner the hKv1.5 current with a K(D) value of 0.78 0.05 muM and a Hill coefficient of 0.97 0.06. Block induced by mibefradil was voltage dependent, consistent with a value of electrical distance of 0.13. The apparent association (k) and dissociation (l) rate constants measured at mV were found to be 7.3 0.5 x 10(6) M(-1). s(-1) and 4.3 0.1 s(-1), respectively. Block increased rapidly between -20 and mV, coincident with channel opening and suggested an open channel block mechanism, which was confirmed by a slower deactivation time course resulting in a "crossover" phenomenon when tail currents recorded under control conditions and in the presence of mibefradil were superimposed. Shifts toward negative potentials of the maximum conductance and the activation curve were observed, confirming the voltage dependence of block. Mibefradil induced a significant use-dependent block when trains of depolarization at frequencies between 0.02 and 2 Hz were applied. In the presence of mibefradil, recovery of inactivation was faster than under control conditions, suggesting that mibefradil might compete with the inactivation gate of hKv1.5. These results indicate that mibefradil blocks hKv1.5 channels in a concentration-, voltage-, time- and use-dependent manner and the concentrations needed to observe these effects are in the therapeutic range.
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Polarized Efflux of Mono- and Diacid Metabolites of ME3229, an Ester-Type Prodrug of a Glycoprotein IIb/IIIa Receptor Antagonist, in Rat Small Intestine.
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ME3229 is an ester-type prodrug of a glycoprotein IIb/IIIa receptor antagonist ME3277. In our previous study, it was shown that only a small part of the drug taken up into the enterocytes reached the mesenteric vein, mainly due to transporter-mediated efflux of its hydrolyzed metabolites formed in the cells. To characterize the efflux transport system for the metabolites, the transport of the diacid metabolite ME3277 and the monoacid metabolites PM-10 and PM-11 were studied. ME3277 and PM-10 were preferentially transported in the serosal-to-mucosal direction across the rat small intestine in the presence of glucose. Permeability of ME3277 across monolayer of Caco-2 cells with P-glycoprotein (P-gp) and indomethacin-sensitive efflux pump expression did not show any directionality and verapamil, an inhibitor of P-gp, and indomethacin did not affect the permeability of ME3277 across rat intestinal tissue. Directional transport was not site specific and was observed in the Eisai hyperbilirubinemic rat whose canalicular multispecific organic anion transporter/multidrug resistance-associated protein (cMOAT/MRP2) is hereditarily defective as well as in normal rats. The efflux transport of ME3277 was inhibited by 1-naphthol, 1-choloro-2,4-dinitrobenzene, and sulfobromophthalein, and efflux of ME3277 and monoacid metabolites from intestinal tissue preloaded with ME3229 fell in the presence of 1-naphthol and sulfobromophthalein. These results demonstrate that mono- and diacid metabolites of ME3229 were pumped out into the gut lumen by an energy-dependent transport system located on the mucosal membrane of intestinal tissue and distinct from either P-gp, indomethacin-sensitive efflux pump or canalicular multispecific organic anion transporter/MRP2. An inhibition study suggested that this unknown transporter has a substrate specificity similar to that of MRP transporter families.
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Efficacy of LGD1069 (Targretin), a Retinoid X Receptor-Selective Ligand, for Treatment of Uterine Leiomyoma.
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The conventional treatment of uterine leiomyomas, or fibroids, with gonadotropin-releasing hormone (GnRH) agonists is often associated with serious side effects, necessitating short-term, palliative use of this therapy. Therefore, we examined a retinoid X receptor (RXR)-selective ligand, LGD1069, as a possible treatment for leiomyoma. LGD1069 has demonstrated efficacy as a chemopreventive agent in the N-nitroso-N-methylurea (NMU)-induced rat mammary carcinoma model and is a therapeutic agent in several epithelial tumor models. Previous studies have shown that it has both antitumor effects and antiestrogenic activity in the rat uterus, suggesting the potential utility of this agent for treatment of hormonally dependent uterine fibroids. The expression of retinoid receptors in tumors and cell lines derived from leiomyomas arising in the Eker rat was confirmed by Northern analysis. After treatment for 4 months with LGD1069, the number of grossly observable tumors was substantially reduced although the total incidence of tumors, including microscopic lesions, remained unaffected, suggesting an effect of the compound on tumor growth kinetics rather than on tumor initiation. Analysis of terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling (TUNEL) staining and determination of 5-bromo-2-deoxyuridine (BrdU) incorporation indicated that the reduction in grossly observable tumors that occurred in treated animals was mediated by a significant increase in the level of apoptosis rather than a decrease in cell proliferation. These results suggest that LGD1069 may be an effective therapeutic agent for uterine leiomyoma that may inhibit tumor growth and, consequently, alleviate the symptoms associated with this disease.
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Glycoprotein IIb/IIIa Receptor Number and Occupancy during Chronic Administration of an Oral Antagonist.
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Long-term treatment with oral glycoprotein (GP)IIb/IIIa antagonists has failed to produce significant clinical benefit. We have examined the pharmacology of xemilofiban in the evaluation of oral xemilofiban in controlling thrombotic events (EXCITE) trial. The EXCITE trial was a multicenter study of xemilofiban in 7232 patients undergoing percutaneous coronary intervention. Thirty-two patients randomized to xemilofiban (10 or 20 mg three times daily) or placebo were followed for up to 6 months. GPIIb/IIIa receptor number and occupancy were quantified using two monoclonal antibodies mAb1 and mAb2. mAb1 was used to quantify receptor number. mAb2 recognizes an epitope that is lost due to a ligand-induced conformational change in GPIIb/IIIa and is a marker of receptor occupancy. Platelet aggregation was performed by light transmission. In vitro, the active metabolite of xemilofiban (SC-54701) inhibited mAb2 binding (IC(50) of 0.5 0.1 x 10(-8) M) but not mAb1. In vivo, long-term therapy with xemilofiban did not alter GPIIb/IIIa receptor number. mAb2 binding was inhibited throughout the treatment period and recovered slowly after drug withdrawal. Maximum inhibition of ADP-induced aggregation occurred at 4 to 7 h after the first dose of study medication. However, inhibition of platelet aggregation was low (between 24 and 45%) before dosing on days 60 and 180. There was no significant rebound increase in platelet aggregation after drug withdrawal. Long-term xemilofiban therapy does not alter platelet GPIIb/IIIa receptor number. Inhibition of platelet aggregation was poor at the end of each dosing interval and this may explain the failure of xemilofiban to alter clinical events.
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A Turnover Model of Irreversible Inhibition of Gastric Acid Secretion by Omeprazole in the Dog.
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A turnover model for irreversible inhibition of gastric acid secretion by omeprazole in gastric fistula dogs was developed using data from studies with both short- and long-term measurement periods. In the short-term experiments, after stimulation of acid secretion with histamine, the dogs were infused i.v. with omeprazole and acid secretion was measured for 5 h. Dose and infusion times were varied to produce different concentration-time profiles and schedule dependence in the inhibitory effect of omeprazole was observed. In the long-term experiments, dogs were given single intraduodenal doses, which inhibited the acid secretion for several days. Combining the short-term and long-term data allowed the observation of a biphasic recovery of acid secretion that was described by the turnover model. Second order association rate constants (k(ome)) for the covalent binding of omeprazole to H(),K()-ATPase were estimated to 11 and 3.0 l/mumol/h for the i.v. and intraduodenal experiments, respectively. The apparent turnover rate constant of the enzyme (k(out)) was 0.013 h(-1) and the corresponding half-life of inhibition of acid secretory capacity was 54 h. The potency, calculated as k(out) over k(ome), was 4.3 and 1.2 nM for the intraduodenal and i.v. doses, respectively. Allometric scaling of the model resulted in trustworthy predictions for observations previously done in humans. The model predicted a good correlation between maximal inhibitory effect and exposure (area under the plasma concentration curve). The time dependence in this relation was also predicted by the model.
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Identification of R146225 as a Novel, Orally Active Inhibitor of Interleukin-5 Biosynthesis.
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Interleukin (IL)-5 regulates the growth, differentiation, and activation of eosinophils. When activated, eosinophils release an array of proinflammatory and cytotoxic products and act as prominent effector cells in the process of allergic inflammation. Depriving eosinophils of IL-5 may therefore represent a viable approach to treat allergic disorders. This study describes the identification of R146225, a novel six-substituted azauracil derivative, as a potent, orally active inhibitor of IL-5 biosynthesis, capable of reducing pulmonary eosinophilia in mice. In vitro, R146225 inhibited IL-5 protein formation by activated human whole blood (IC(50) = 34 nM), human peripheral blood mononuclear cells (IC(50) = 24 nM), and murine spleen cells (IC(50) = 6 nM). In contrast, the compound enhanced generation of interferon-gamma and had little or no inhibitory effect on the production of IL-2 and IL-4. Reverse transcription-polymerase chain reaction analysis of stimulated whole blood cells indicated R146225's ability to down-regulate IL-5 mRNA expression. In vivo p.o. administration of R146225 (2.5 mg/kg) to mice before an i.v. anti-CD3 antibody challenge reduced IL-5 but enhanced interferon-gamma serum levels, without affecting IL-2 and IL-4 production. Analogous to the in vitro results, R146225 suppressed splenic IL-5 mRNA expression, while message levels of the other cytokines remained unchanged. Moreover, p.o. dosing of R146225 (0.6-2.5 mg/kg) dose dependently reduced the pulmonary accumulation of eosinophils induced in mice by an intranasal instillation of Cryptococcus neoformans. Based on these data, R146225 may be useful in the therapy of eosinophil-driven allergic conditions.
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In humans, bradykinin contributes to the acute renin response after ACE inhibition. To further explore the role of endogenous bradykinin in human renin regulation, we determined the effect of HOE 140, a specific bradykinin B(2) receptor antagonist, on the renin response to 0.5 mg/kg i.v. furosemide in a randomized, single blind, crossover design study of 10 healthy, salt-replete volunteers. HOE 140 did not affect basal plasma renin activity, aldosterone, mean arterial pressure, or heart rate. Furosemide administration increased plasma renin activity from 1.0 0.2 to 4.5 1.2 ng of angiotensin I/ml/h and there was no effect of HOE 140 (from 1.1 0.2 to 3.9 0.8 ng of angiotensin I/ml/h). Similarly, there was no effect of HOE 140 on the diuretic response to furosemide. Mean arterial pressure increased in response to furosemide after HOE 140 (82 2 to 94 2 mm Hg), but not after vehicle (81 3 to 85 2 mm Hg), whereas heart rate was unchanged. In conclusion, activation of the B(2) receptor by endogenous bradykinin does not contribute to the renin response to acute furosemide treatment in humans. However, bradykinin may contribute to blood pressure regulation under conditions in which the renin-angiotensin system is stimulated.
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