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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Evaluation of Route of Input on the Hepatic Disposition of Diazepam.
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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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The role of ATP-sensitive potassium (K(ATP)) channels in the late phase of ischemic preconditioning (PC) remains unclear. Furthermore, it is unknown whether K(ATP) channels serve as end effectors both for late PC against infarction and against stunning. Thus, in phase I of this study, conscious rabbits underwent a 30-min coronary occlusion (O) followed by 72 h of reperfusion (R) with or without ischemic PC (6 4-min O/4-min R cycles) 24 h earlier. Late PC reduced infarct size ~46% versus controls. The K(ATP) channel blocker 5-hydroxydecanoic acid (5-HD), given 5 min before the 30-min O, abrogated the infarct-sparing effect of late PC but did not alter infarct size in non-PC rabbits. In phase II, rabbits underwent six 4-min O/4-min R cycles for 3 consecutive days (days 1, 2, and 3). In controls, the total deficit of systolic wall thickening (WTh) after the sixth reperfusion was reduced by 46% on day 2 and 54% on day 3 compared with day 1, indicating a late PC effect against myocardial stunning. Neither 5-HD nor glibenclamide, given on day 2, abrogated late PC. The K(ATP) channel opener diazoxide, given on day 1, attenuated stunning, and this effect was completely blocked by 5-HD. Thus the same dose of 5-HD that blocked the antistunning effect of diazoxide failed to block the antistunning effects of late PC. Furthermore, when diazoxide was administered in PC rabbits on day 2, myocardial stunning was further attenuated, indicating that diazoxide and late PC have additive anti-stunning effects. We conclude that K(ATP) channels play an essential role in late PC against infarction but not in late PC against stunning, revealing an important pathogenetic difference between these two forms of cardioprotection.
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Changes in venous return parameters associated with univentricular Fontan circulations.
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To clarify the physiology of venous return (Q(vr)) in Fontan circulations, venous return conductance (G(vr)) and mean circulatory filling pressure (P(mcf)) were determined in pentobarbital sodium-anesthetized pigs. Relationships between Q(vr) and right (biventricular, n = 8) or left (Fontan, n = 8) filling pressures are described by straight lines with significant correlation coefficients. Estimated P(mcf) values were correlated with observed P(mcf) values in either circulations (P </= 0.02). G(vr) was smaller in Fontan than in biventricular circulations (4.51 0.36 vs. 7.83 0.69 ml. min(-1). kg(-1). mmHg(-1), P = 0.002) and inversely correlated with pulmonary vascular resistances in Fontan circulations (P = 0.01). Estimated P(mcf) (20.5 1.4 vs. 11.1 0.9 mmHg, P = 0.001) and observed P(mcf) (21.8 1.3 vs. 10.6 0.8 mmHg, P < 0.001) were higher in Fontan versus biventricular circulations, respectively. Pulmonary artery pressure in Fontan circulations was correlated with either P(mcf) (P </= 0.04). We conclude that in Fontan circulations 1) pulmonary vascular resistances induce a proportional decrease in G(vr); and 2) volume loading, while increasing P(mcf) (similar to pulmonary artery pressure), allows the gradient for Q(vr) to increase and maintains systemic blood flow at a biventricular level.
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Hypoxia-induced alterations in Ca(2) mobilization in brain microvascular endothelial cells.
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To investigate the possible cellular mechanisms of the ischemia-induced impairments of cerebral microcirculation, we investigated the effects of hypoxia/reoxygenation on the intracellular Ca(2) concentration ([Ca(2)](i)) in bovine brain microvascular endothelial cells (BBEC). In the cells kept in normal air, ATP elicited Ca(2) oscillations in a concentration-dependent manner. When the cells were exposed to hypoxia for 6 h and subsequent reoxygenation for 45 min, the basal level of [Ca(2)](i) was increased from 32.4 to 63.3 nM, and ATP did not induce Ca(2) oscillations. Hypoxia/reoxygenation also inhibited capacitative Ca(2) entry (CCE), which was evoked by thapsigargin (Delta[Ca(2)](i-CCE): control, 62.3 3.1 nM; hypoxia/reoxygenation, 17.0 1.8 nM). The impairments of Ca(2) oscillations and CCE, but not basal [Ca(2)](i), were restored by superoxide dismutase and the inhibitors of mitochondrial electron transport, rotenone and thenoyltrifluoroacetone (TTFA). By using a superoxide anion (O(2)(-))-sensitive luciferin derivative MCLA, we confirmed that the production of O(2)(-) was induced by hypoxia/reoxygenation and was prevented by rotenone and TTFA. These results indicate that hypoxia/reoxygenation generates O(2)(-) at mitochondria and impairs some Ca(2) mobilizing properties in BBEC.
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Microvascular flow and tissue PO(2) in skeletal muscle of chronic reduced renal mass hypertensive rats.
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This study determined whether arteriolar blood flow, capillary red blood cell (RBC) velocity, capillary hematocrit (Hct(cap)), and tissue PO(2) are altered in cremaster muscles of rats with chronic reduced renal mass hypertension (RRM-HT) relative to normotensive rats on high- or low-salt (NT-HS vs. NT-LS) diet. The blood flow in first- through third-order arterioles was not different between NT and HT rats, either at rest or during maximal relaxation of the vessels with 10(-4) M adenosine. Capillary RBC velocity was similar between the groups at rest but was elevated in RRM-HT and NT-HS rats during adenosine superfusion. Hct(cap) was reduced at rest in RRM-HT and NT-HS rats compared with NT-LS and was reduced in RRM-HT rats during adenosine-induced dilation. Tissue PO(2) was reduced in RRM-HT and NT-HS rats compared with NT-LS rats during control conditions and was lower in RRM-HT than in NT-LS rats during adenosine-induced dilation. These results indicate that both RRM-HT and chronic exposure of normotensive rats to a high-salt diet lead to reduced tissue oxygenation, despite the maintenance of normal arteriolar blood flow.
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Local and remote arteriolar dilations initiated by skeletal muscle contraction.
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To investigate the relationship between skeletal muscle metabolism and arteriolar dilations in the region local to contracting muscle fibers as well as dilations at remote arteriolar regions upstream, we used a microelectrode on cremaster muscle of anesthetized hamsters to stimulate four to five muscle fibers lying approximately perpendicular to and overlapping a transverse arteriole. Before, during, and after muscle contraction, we measured the diameter of the arteriole at the site of muscle fiber overlap (local) and at a remote site ~1,000 mum upstream. Two minutes of 2-, 4-, or 8-Hz stimulation (5-10 V, 0.4-ms duration) produced a significant dilation locally (8.2 2.0-, 22.5 2.4-, and 30.9 2.1-mum increase, respectively) and at the remote site (4.2 0.8, 11.0 1.1, and 18.9 2.7 mum, respectively). Muscle contraction at 4 Hz initiated a remote dilation that was unaffected by 15-min micropipette application of either 2 muM tetrodotoxin, 0.07% halothane, or 40 muM 18-beta-glycyrrhetinic acid between the local and upstream site. Therefore, at the arteriolar level, muscle contraction initiates a robust remote dilation that does not appear to be transmitted via perivascular nerves or gap junctions.
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Acute effects of 17beta-estradiol on ventricular and vascular hemodynamics in postmenopausal women.
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Because premenopausal women have lower cardiovascular morbidity than postmenopausal women, it has been proposed that estrogen may have a protective role. Estrogen is involved in smooth muscle relaxation both through its specific receptor as well as through calcium channel blockade. This study examined the acute effect of estradiol on invasive cardiovascular hemodynamics in 18 postmenopausal women (age 62.6 7.6 years, means SD). The effect of estradiol on left ventricular chamber performance was studied in 9 women using simultaneous left ventricular pressure-volume recordings. In a further group of 9 women, the acute effect of estradiol on arterial function was assessed using input impedance (derived from simultaneous aortic pressure and flow recordings), pressure waveform analysis, and pulse wave velocity. After 2 mg micronized 17beta-estradiol was administered, serum estradiol levels increased from 50.9 21.9 to 3,190 2,216 pmol/l, P < 0.0001. There was no effect of estradiol on either left ventricular inotropic or lusitropic function. There was no acute effect of estradiol on arterial impedance, reflection coefficient, augmentation index, or pulse wave velocity. There was a trend to decreased heart rate and cardiac output in both groups of 9 women. Because heart rate and cardiac output were common to both hemodynamic data sets, results for these parameters were pooled. Across all 18 women, there was a small but significant decrease in heart rate (69.2 10.4 vs. 67.2 9.9 beats/min, P = 0.02), as well as a significant decrease in cardiac output (4.82 1.77 vs. 4.17 1.56 l/min, P = 0.002). Despite achieving supraphysiological serum levels, this study found no significant effect of acute 17beta-estradiol on ventricular or large artery function.
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Tyrosine kinase signaling in action potential shortening and expression of HSP72 in late preconditioning.
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We investigated the role of tyrosine kinase (TK) signaling in the opening of the ATP-sensitive K() (K(ATP)) channel and 72-kDa heat shock protein (HSP72) expression during late preconditioning. Rabbits were subjected to surgical operation (sham) or were preconditioned (PC) with four cycles of 5 min of ischemia and 10 min of reperfusion. Twenty-four hours later, animals were subjected to 30 min of ischemia and 180 min of reperfusion. Genistein (1 mg/kg ip) was used to block the receptor TK. Six groups were studied: control, sham, genistein-sham, PC, genistein-PC, and vehicle-PC group (1% dimethyl sulfoxide). Genistein or vehicle was given 30 min before the surgical procedure. Genistein pretreatment decreased the expression of HSP72 in PC hearts and suppressed action potential duration shortening during ischemia in sham and PC groups. Infarct size (%risk area) was reduced in the PC (11.6 1.0%) and vehicle-PC (19.3 2.0%) compared with the control (40.0 3.8%) or sham (46.0 2.0%) groups (P < 0.05). Genistein pretreatment increased infarct size to 46.4 4.1% in the PC hearts. We conclude that TK signaling is involved in K(ATP) channel opening and HSP72 expression during late PC.
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Molecular distribution of volume-regulated chloride channels (ClC-2 and ClC-3) in cardiac tissues.
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The molecular identification of cardiac chloride channels has provided probes to investigate their distribution and abundance in heart. In this study, the molecular expression and distribution of volume-regulated chloride channels ClC-2 and ClC-3 in cardiac tissues were analyzed and quantified. Total RNA was isolated from atria and ventricles of several species (dog, guinea pig, and rat) and subjected to a quantitative RT-PCR strategy. ClC-2 and ClC-3 mRNA expression were calculated relative to beta-actin expression within these same tissues. The transcriptional levels of ClC-3 mRNA were between 1.8 and 10.2% of beta-actin expression in atria and between 3.4 and 8.6% of beta-actin in ventricles (n = 3 for each tissue). The levels of ClC-2 in both atria and ventricles were significantly less than those measured for ClC-3 (n = 3; P < 0.05). ClC-2 mRNA levels were between 0.04-0.08% and 0.03-0.18% of beta-actin expression in atria and ventricles, respectively (n = 3 for each tissue). Immunoblots of atrial and ventricular wall protein extracts demonstrated ClC-2- and ClC-3-specific immunoreactivity at 97 and 85 kDa, respectively. Immunohistochemical localization in guinea pig cardiac muscle demonstrates a ubiquitous distribution of ClC-2 and ClC-3 channels in the atrial and ventricular wall. Confocal analysis detected colocalization of ClC-2 and ClC-3 in sarcolemmal membranes and distinct ClC-3 immunoreactivity in cytoplasmic regions. The molecular expression of ClC-2 and ClC-3 in cardiac tissue is consistent with the proposed role of these chloride channels in the regulation of cardiac cell volume and the modulation of cardiac electrical activity.
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MRI/MRS assessment of in vivo murine cardiac metabolism, morphology, and function at physiological heart rates.
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Transgenic mice are increasingly used to probe genetic aspects of cardiovascular pathophysiology. However, the small size and rapid rates of murine hearts make noninvasive, physiological in vivo studies of cardiac bioenergetics and contractility difficult. The aim of this report was to develop an integrated, noninvasive means of studying in vivo murine cardiac metabolism, morphology, and function under physiological conditions by adapting and modifying noninvasive cardiac magnetic resonance imaging (MRI) with image-guided (31)P magnetic resonance spectroscopy techniques used in humans to mice. Using spatially localized, noninvasive (31)P nuclear magnetic resonance spectroscopy and MRI at 4.7 T, we observe mean murine in vivo myocardial phosphocreatine-to-ATP ratios of 2.0 0.2 and left ventricular ejection fractions of 65 7% at physiological heart rates (~600 beats/min). These values in the smallest species studied to date are similar to those reported in normal humans. Although these observations do not confirm a degree of metabolic scaling with body size proposed by prior predictions, they do suggest that mice can serve, at least at this level, as a model for human cardiovascular physiology. Thus it is now possible to noninvasively study in vivo myocardial bioenergetics, morphology, and contractile function in mice under physiological conditions.
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Mechanism of adenosine-induced vasodilation in rat diaphragm microcirculation.
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The mechanism of adenosine-induced vasodilation in rat diaphragm microcirculation was investigated using laser Doppler flowmetry. Adenosine (10(-5), 3.2 x 10(-5), and 10(-4) M), the nonselective adenosine agonist 5'-N-ethylcarboxamido-adenosine (NECA) (10(-8)-10(-7) M), the specific A(2A) agonist 2-p-(2-carboxyethyl)phenyl-amino-5'-N-ethyl carboxamidoadenosine (CGS-21680) (10(-8)-10(-7) M), and the adenosine agonist with higher A(1)-receptor affinity, R-N(6)-phenylisopropyladenosine (R-PIA) (10(-7), 3.2 x 10(-7), and 10(-6) M) elicited a similar degree of incremental increase of microcirculatory flow in a dose-dependent manner. The ATP-dependent potassium (K(ATP)) channel blocker glibenclamide (3.2 x 10(-6) M) significantly attenuated the vasodilation effects of these agonists. Adenosine-induced vasodilation could be significantly attenuated by the nonselective adenosine antagonist 8-(p-sulfophenyl)-theophylline (3 x 10(-5) M) or the selective A(2A) antagonist 4-(2-[7-amino-2-(2-furyl)[1,2,4]triazolo[2,3-a][1,3,5]triazin-5-ylamino]ethyl) phenol (ZM-241385, 10(-6) M), but not by the selective A(1) antagonist 8-cyclopentyl-1,3-dipropylxanthine (5 x 10(-8) M). Adenylate cyclase inhibitor N-(cis-2-phenyl-cyclopentyl) azacyclotridecan-2-imine-hydrochloride (MDL-12330A, 10(-5)M) effectively suppressed the vasodilator response of adenosine and forskolin. These results suggest that adenosine-induced vasodilation in rat diaphragm microcirculation is mediated through the stimulation of A(2A) receptors, which are coupled to adenylate cyclase activation and opening of the K(ATP) channel.
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Oxygen dependency and precision of cytochrome oxidase signal from full spectral NIRS of the piglet brain.
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Oxidation changes of the copper A (Cu(A)) center of cytochrome oxidase in the brain were measured during brief anoxic swings at both normocapnia and hypercapnia (arterial PCO(2) approximately 55 mmHg). Hypercapnia increased total hemoglobin from 37.5 9.1 to 50.8 12.9 mumol/l (means SD; n = 7), increased mean cerebral saturation (Smc(O(2))) from 65 4 to 77 3%, and oxidized Cu(A) by 0.43 0.23 mumol/l. During the onset of anoxia, there were no significant changes in the Cu(A) oxidation state until Smc(O(2)) had fallen to 43 5 and 21 6% at normocapnia and hypercapnia, respectively, and the maximum reduction during anoxia was not significantly different at hypercapnia (1.49 0.40 mumol/l) compared with normocapnia (1.53 0.44 mumol/l). Residuals of the least squares fitting algorithm used to convert near-infrared spectra to concentrations are presented and shown to be small compared with the component of attenuation attributed to the Cu(A) signal. From these observations, we conclude that there is minimal interference between the hemoglobin and Cu(A) signals in this model, the Cu(A) oxidation state is independent of cerebral oxygenation at normoxia, and the oxidation after hypercapnia is not the result of increased cerebral oxygenation.

PMID: 11045954 





NOC/oFQ contributes to age-dependent impairment of NMDA-induced cerebrovasodilation after brain injury.
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This study characterized the effects of fluid percussion brain injury (FPI) on N-methyl-D-aspartate (NMDA)-induced vasodilation and determined the role of nociceptin/orphanin FQ (NOC/oFQ) in such changes as a function of age and time postinsult. FPI elevated cerebrospinal fluid (CSF) NOC/oFQ from 70 3 to 444 56 pg/ml ( approximately 10(-10) M) within 1 h and to 1,931 112 pg/ml within 8 h, whereas values returned to control levels within 168 h in the newborn pig. In contrast, FPI elevated CSF NOC/oFQ from 77 4 to 202 16 pg/ml within 1 h and values returned to control levels within 8 h in the juvenile pig. Topical NOC/oFQ (10(-10) M) had no effect on pial artery diameter but attenuated NMDA (10(-8), 10(-6) M)-induced dilation (9 1 and 16 1 vs. 5 1 and 10 1%) in both age groups. In the newborn, NMDA-induced pial artery dilation was reversed to vasoconstriction within 1 h post-FPI and responses remained impaired for 72 h, but such vasoconstriction was attenuated by pretreatment with [F/G]NOC/oFQ(1-13)-NH(2) (10(-6) M, 1 mg/kg iv), an NOC/oFQ antagonist (9 1 and 16 1 vs. -7 1 and -12 1 vs -2 1 and -3 1% for control, FPI, and FPI pretreated with the NOC/oFQ antagonist). In contrast, in the juvenile, NMDA-induced vasodilation was only attenuated within 1 h post-FPI and returned to control within 8 h. Such dilation was also partially restored by the NOC/oFQ antagonist. These data indicate that NOC/oFQ contributes to impaired NMDA pial artery dilation after FPI. These data suggest that the greater NOC/oFQ release in the newborn versus the juvenile may contribute to age-related differences in FPI effects on excitatory amino acid-induced pial dilation.
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Intrinsic A(1) adenosine receptor activation during ischemia or reperfusion improves recovery in mouse hearts.
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We assessed the role of A(1) adenosine receptor (A(1)AR) activation by endogenous adenosine in the modulation of ischemic contracture and postischemic recovery in Langendorff-perfused mouse hearts subjected to 20 min of total ischemia and 30 min of reperfusion. In control hearts, the rate-pressure product (RPP) and first derivative of pressure development over time (瓿) recovered to 57 3 and 58 3% of preischemia, respectively. Diastolic pressure remained elevated at 20 2 mmHg (compared with 3 1 mmHg preischemia). Interstitial adenosine, assessed by microdialysis, rose from ~0.3 to 1.9 muM during ischemia compared with ~15 muM in rat heart. Nonetheless, these levels will near maximally activate A(1)ARs on the basis of effects of exogenous adenosine and 2-chloroadenosine. Neither A(1)AR blockade with 200 nM 8-cyclopentyl-1,3-dipropylxanthine (DPCPX) during the ischemic period alone nor A(1)AR activation with 50 nM N(6)-cyclopentyladenosine altered rapidity or extent of ischemic contracture. However, ischemic DPCPX treatment significantly depressed postischemic recovery of RPP and 瓿 (44 3 and 40 4% of preischemia, respectively). DPCPX treatment during the reperfusion period alone also reduced recovery of RPP and 瓿 (to 44 2 and 47 2% of preischemia, respectively). These data indicate that 1) interstitial adenosine is lower in mouse versus rat myocardium during ischemia, 2) A(1)AR activation by endogenous adenosine or exogenous agonists does not modify ischemic contracture in murine myocardium, 3) A(1)AR activation by endogenous adenosine during ischemia attenuates postischemic stunning, and 4) A(1)AR activation by endogenous adenosine during the reperfusion period also improves postischemic contractile recovery.
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Autocrine thrombospondin partially mediates TGF-beta1- induced proliferation of vascular smooth muscle cells.

Sajid M, Lele M, Stouffer GA
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Transforming growth factor (TGF)-beta1 has been implicated in vascular healing responses after mechanical injury. Using cultured rat aortic smooth muscle cells (RASMC), we examined the hypothesis that production and secretion of thrombospondin (TSP) contributes to TGF-beta1-induced proliferation. We found that TGF-beta1 enhanced production and secretion of TSP, with peak levels of secreted TSP observed 24 h after treatment. RASMC treated with TGF-beta1 secreted a mitogenic activity that was transferable in conditioned media and partially inhibited by C6.7, a monoclonal anti-TSP antibody. Exogenous TSP stimulated a proliferative response, with maximal [(3)H]thymidine incorporation occurring 24 h earlier than maximal [(3)H]thymidine incorporation in response to TGF-beta1-treatment. Pretreatment with C6.7 or polyclonal anti-TSP neutralizing antibodies inhibited TGF-beta1-induced proliferation of RASMC. Proliferative responses to TGF-beta1 were also inhibited by pretreatment with an anti-beta(3) integrin monoclonal blocking antibody (F11), RGD peptides, and the anti-alpha(v)beta(3) disintegrin echistatin. Treatment with TSP and TGF-beta1 increased c-Jun NH(2)-terminal kinase (JNK)1 activity, with peak effects observed at 15 min and 4 h, respectively. Treatment with C6.7 or F11 inhibited TGF-beta-induced activation of JNK1. In summary, these studies support the hypothesis that TGF-beta-induced JNK1 activation and proliferation of RASMC require secretion of TSP and ligation of alpha(v)beta(3)-integrins.
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Conservation of phosphorylation state of cardiac phosphofructokinase during in vitro hypothermic hypoxia.
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We investigated the metabolic effects of buffering agents alpha-amino-4-imidazole-propionic acid (Histidine), N,N-bis(2-hydroxyethyl)glycine (bicine), N,N-bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES) on anaerobic energy production (via glycolysis) and conservation of key regulatory enzyme activity, and phosphofructokinase (PFK) throughout prolonged hypothermic hypoxia in porcine hearts. Hearts from 35 to 40 kg pigs were flushed with one of the following five solutions: St. Thomas' Hospital solution (STHS); modified University of Wisconsin (UW) solution; and three solutions containing modified UW plus 90 mM of histidine, bicine, or BES. The hearts were then stored at 4 degrees C for 10 h. After 10 h of hypothermic hypoxia, lactate values were 6.7-12.9 mumol/g higher than control; this reflected an increase in anaerobic end product of 35-67%. The consequences of enhanced anaerobic metabolism were higher ATP, total adenylate, Energy Charge, and ATP/ADP ratios in most of the buffered groups after 4-10 h cold storage; effectiveness of the buffers employed correlated with buffering capacity (BES proved to be the most effective). PFK remained activated throughout most of the 10-h period in hearts stored with buffers and did not undergo the rapid inactivation experienced by hearts stored in STHS. Conservation of PFK integrity with buffering agents was not related to a pH-mediated event; changes in kinetic parameters suggested that this protection was due to an irreversible posttranslational modification, specifically a dephosphorylation event.
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Inhibition of NHE protects reoxygenated cardiomyocytes independently of anoxic Ca(2) overload and acidosis.

Schafer C, Ladilov YV, Schafer M, Piper HM
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[Record supplied by publisher]

We investigated the question of whether inhibition of the Na()/H() exchanger (NHE) during ischemia is protective due to reduction of cytosolic Ca(2) accumulation or enhanced acidosis in cardiomyocytes. Additionally, the role of the Na()-HCO(3)(-) symporter (NBS) was investigated. Adult rat cardiomyocytes were exposed to simulated ischemia and reoxygenation. Cytosolic pH [2',7'-bis(2-carboxyethyl)-5(6)-carboxyfluorescein (BCECF)], Ca(2) (fura 2), Na() [sodium-binding benzolfuran isophthatlate (SBFI)], and cell length were measured. NHE was inhibited with 3 mumol/l HOE 642 or 1 mumol/l 5-(N-ethyl-N-isopropyl)-amiloride (EIPA), and NBS was inhibited with HEPES buffer. During anoxia in bicarbonate buffer, cells developed acidosis and intracellular Na and Ca (Na(i) and Ca(i), respectively) overload. During reoxygenation cells underwent hypercontracture (44.0 4.1% of the preanoxic length). During anoxia in bicarbonate buffer, inhibition of NHE had no effect on changes in intracellular pH (pH(i)), Na(i), and Ca(i), but it significantly reduced the reoxygenation-induced hypercontracture (HOE: 61.0 1.4%, EIPA: 68.2 1.8%). The sole inhibition of NBS during anoxia was not protective. We conclude that inhibition of NHE during anoxia protects cardiomyocytes against reoxygenation injury independently of cytosolic acidification and Ca(i) overload.
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Genetic mapping of quantitative trait loci influencing left ventricular mass in rats.
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High blood pressure is the leading cause of left ventricular hypertrophy (LVH); however, not all hypertensive patients develop LVH. Genetic factors are important in the development of LVH. With the use of F2 male rats from spontaneously hypertensive rats and Lewis rats, we performed a study to identify the quantitative trait loci (QTL) that influence left ventricular mass (LVM). Mean arterial pressure (MAP) was measured by the direct intra-arterial method in conscious animals, and LVM was determined at 24 wk of age. QTL analysis was done using 160 microsatellite markers for a genome-wide scan. Two loci that influenced body weight-adjusted LVM with logarithm of the odds scores >3.4 were found. One locus on chromosome 17 influenced LVM independently of MAP. Another locus on chromosome 7 influenced LVM and MAP. These findings indicate not only the existence of a gene on chromosome 7 that influences LVM in a manner dependent on blood pressure but also the existence of a gene on chromosome 17 that influences LVM independently of blood pressure.
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Endotoxin infusion in rats induces apoptotic and survival pathways in hearts.

McDonald TE, Grinman MN, Carthy CM, Walley KR
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Inflammatory mediators of sepsis induce apoptosis in many cell lines. We tested the hypothesis that lipopolysaccharide (LPS) injection in vivo results in induction of early apoptotic and survival pathways as well as evidence of late-stage apoptosis in the heart. Hearts were collected from control rats and at 6, 12, and 24 h after LPS injection (4 mg/kg). Activation of an apoptotic pathway was identified by a 1,000-fold increase in caspase-3 activity at 24 h (P < 0.05). Confirmation of these results occurred when terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) staining identified myocardial cells undergoing DNA fragmentation with significant levels at 24 h post-LPS injection. LPS also caused early proapoptotic mRNA (Bax) to increase (16% at 24 h, P < 0.05), whereas the Bax protein initially decreased (35% at 6 h, P < 0.05) and then returned to baseline values by 24 h. Six hours after LPS injection, Bcl-2 (early prosurvival) mRNA levels increased, whereas its protein levels decreased (70%, P < 0.05) and then returned to baseline levels by 24 h. Mitochondrial cytochrome c levels decreased, suggestive of mitochondrial involvement. Thus involvement of proapoptotic and prosurvival pathways in the heart occurs during a septic inflammatory response.
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Treatment of Peyronie's disease with oral colchicine: long-term results and predictive parameters of successful outcome.
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As recent clinical and animal studies have indicated, colchicine, with its anti-fibrotic, anti-mitotic and anti-inflammatory activities, has suppressive effects in the pathogenesis of Peyronie's disease. Oral colchicine treatment was initiated in 60 Peyronie's patients during their acute phase (mean duration of disease: 5.7 4.3 months). Long-term results, based on changes of subjective and objective criteria, were assessed and predictive factors of successful outcome were investigated. After a mean follow-up of 10.7 4.7 months, the penile deformity improved in 30%, remained unchanged in 48.3% and deteriorated in 21.7%. Pain resolved in 95%. Best results were obtained in those with no risk factor for vascular disease, presenting during the initial 6 months of disease, degree of curvature <30 degrees, no erectile dysfunction by history and positive response to combined injection and stimulation test. In conclusion since tunica albuginea is affected as a whole in Peyronie's disease, systemic oral agents, such as colchicine, may be preferred in the early phase of the disease.
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Efficacy of sildenafil in erectile dysfunction after radical prostatectomy.
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Radical retropubic prostatectomy (RRP) is an important cause of iatrogenic erectile dysfunction (ED). While sildenafil has been widely used since its introduction as a new treatment option for ED, its efficacy in post-RRP patients has not been extensively studied. We retrospectively compared the efficacy of sildenafil in post-RRP and non-surgical patients with ED (NSED) using a subset of questions from the International Index of Erectile Function (IIEF) and correlated results with their specific etiology of ED based on penile blood flow study (PBFS). A brief questionnaire regarding satisfaction with sildenafil was administered to 72 consecutive post-RRP patients (nerve sparing status unknown) and 32 consecutive NSED patients who had previously undergone PBFS with pharmacotesting as part of their evaluation for ED. PBFS diagnoses were arterial insufficiency (AI) for peak systolic velocity (PSV) < 25 cm/sec; venogenic (CVOD) for PSV > or = 35 cm/sec, mixed vascular for PV > 25 but < 35cm/sec and resistive index (RI) < 0.9; a vascular normal diagnosis (neurogenic impotence) required excellent rigidity sustained for 20 min. Differences in the IIEF subscores for the different groups of patients were assessed. Success with sildenafil was defined as moderate or excellent improvement (3/4 or 4/4) with ability for penetration. No differences were found among the different subgroups of RRP patients with respect to IIEF scores or success rates with sildenafil. NSED patients had both significantly higher post-treatment IIEF scores (3.6/3.4 vs 2.5/2.2; t=4.50, P<0.0001) and success rates (63% vs 31%; t=3.11, P < 0.01) with sildenafil treatment than RRP patients. We found that sildenafil is significantly less effective in impotent RRP patients than in age-matched patients with ED (31% vs 63%). We had postulated that sildenafil would be least effective among RRP patients with excellent sustained rigidity to PGE1, as this subgroup is likely to have neurogenic impotence. We found that sildenafil response rates among subgroups of RRP patients were statistically similar regardless of PBFS diagnosis. IIEF scores for the RRP subgroups were similar but statistically lower than in men with ED and no history of RRP. While individuals with normal vascular responses to PGE1 have an increased likelihood of having neurogenic impotence, in RRP patients, we were unable to demonstrate any difference in efficacy of sildenafil, regardless of the PBFS diagnosis.
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Magnetic stimulation of the cavernous nerve for the treatment of erectile dysfunction in humans.
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A recent study in dogs has demonstrated that magnetic stimulation (MS) of the cavernous nerve produced an increase of the intracorporeal pressure and full penile erection. In view of these results, we tested the possible application of this procedure in humans with erectile dysfunction (ED). The study comprised 32 patients with ED (age 38.3 9.6 y) and 20 healthy volunteers (age 36.8 8.8 y). Routine erectile function tests suggested that impotence was neurogenic. A magnetic coil was placed over the dorsal aspect of the penis in the vicinity of the symphysis pubis. MS was performed using a stimulation of 40% intensity, 20 Hz frequency, 50 s on and 50 s off for 10 minutes duration. In the healthy volunteers, the coil was placed as aforementioned but was not activated. The intracorporeal pressure was recorded and penile tumescence and rigidity observed during MS in the patients and without stimulation in the controls. MS led to gradual increase in length and diameter of the penis until full erection was achieved; the penis became firm, rigid and pulsatile. The intracorporeal pressure increased significantly (P < 0.0001) at full erection. Mean latency to full erection was 19.3 3.4 s. Upon off-stimulation, penile erection and intracorporeal pressure returned to baseline after a mean of 22.7 3.2 s. Penile and pressure response to MS was resumed after an off-time of 50 s. The response was reproducible infinitely if the off-time was observed. The controls showed no penile tumescence or rigidity or increase of the intracorporeal pressure. In conclusion, MS of the cavernous nerve is effective in inducing penile rigidity. It is a simple, easy and non-invasive method which has no adverse effects. It might prove to be suitable for application in patients with ED.
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Antioxidant lignans from Machilus thunbergii protect CCl4-injured primary cultures of rat hepatocytes.
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Eleven lignans (1-11) were isolated from the CH2Cl2 fraction of the bark of Machilus thunbergii Sieb. et Zucc. (Lauraceae). These were identified as (-)-acuminatin (1), (-)-isoguaiacin (2), meso-dihydroguaiaretic acid (3), ()-galbacin (4), (-)-sesamin (5), ()-galbelgin (6), machilin A (7), machilin G (8), licarin A (9), and nectandrin A (10) and B (11). Primary cultures of rat hepatocytes were co-incubated for 90 min with the hepatotoxin CCl4 and each of the 11 lignans (50 microM). Hepatoprotective activity was determined by measuring the level of glutamic pyruvic transaminase released into the medium from the primary cultures of rat hepatocytes. (-)-Acuminatin, (-)-isoguaiacin and meso-dihydroguaiaretic acid all significantly reduced the level of glutamic pyruvic transaminase released. Further investigation revealed that these three compounds significantly preserved the levels and the activities of glutathione, superoxide dismutase, glutathione peroxidase and catalase. (-)-Acuminatin, (-)-isoguaiacin and meso-dihydroguaiaretic acid also ameliorated lipid peroxidation as demonstrated by a reduction of malondialdehyde production. These results suggest that (-)-acuminatin, (-)-isoguaiacin and meso-dihydroguaiaretic acid exert diverse hepatoprotective activities, perhaps by serving as potent antioxidants.
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A post-ischaemic single administration of galanthamine, a cholinesterase inhibitor, improves learning ability in rats.
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Transient forebrain ischaemia is widely observed in clinical practice. We have examined the effect of a single administration of the cholinesterase inhibitor galanthamine (2mg kg(-1) i.p.) 25 min after reperfusion in male Sprague-Dawley rats (180 20 g) after a 20-min common carotid artery occlusion. Twenty-four-hours post-ischaemia there was no difference in motor co-ordination or muscle tonus of the rats treated with or without galanthamine as assessed by the rota-rod test. Learning ability was examined using the shuttle-box test, evaluating the latency time and the number of errors for six days in succession. The performance of the ischaemic saline-injected rats was significantly impaired on days 4, 5, 6 (latency time) compared with the non-ischaemic rats and with the ischaemic animals administered galanthamine (P < 0.05). Similar results were obtained when counting the number of errors (failure to cross the cage during conditioned or unconditioned stimulus). The monitoring of body temperature during the first 12-h post-ischaemia did not show any significant difference between the groups. The data showed a beneficial effect of galanthamine on the recovery of learning ability when administered once only post-ischaemia. This suggests a direct effect on the early pathologic mechanisms of CNS damage. Cholinesterase inhibitors may prove useful in the early clinical treatment of ischaemic conditions.
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In-vitro hydrolysis, permeability, and ocular uptake of prodrugs of N-[4-(benzoylamino)phenylsulfonyl]glycine, a novel aldose reductase inhibitor.
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To enhance the ocular uptake of N-[4-(benzoylamino)phenylsulfonyl]glycine (BAPSG), two ester (methyl and isopropyl) prodrugs were synthesized and evaluated for their stability in various buffers (pH 1-9), hydrolysis in rabbit ocular tissues (cornea, conjunctiva, iris-ciliary body, lens, aqueous humor, and vitreous humor), transport across cornea and conjunctiva, and in-vivo uptake following topical administration. Over the pH range of 1-9, the rate constants for degradation ranged from 5.67 to 218.9 x 10(-3) h(-1) for the methyl ester and from 3.14 to 4.45 x 10(-3) h(-1) for the isopropyl ester. At all pH conditions, the isopropyl ester was more stable when compared with the methyl ester. A change in buffer concentration at pH 7.4 did not influence the stability of the prodrugs. The prodrugs were rapidly hydrolysed in the tissue homogenates, with the rate constants for hydrolysis ranging from 1.98 to 7.2x 10(-3) min(-1) for the methyl ester and 3.32 to 6.53 x 10(-3) min(-1) for the isopropyl ester. The in-vitro permeability of the methyl ester was less than the parent drug across cornea and conjunctiva. Isopropyl ester levels were not detectable in the receiver chamber even at the end of the 4-h transport study. Following topical administration of BAPSG and the two prodrugs at a dose of 60 microg/eye, the lowest levels were seen in vitreous humor for parent compound and its methyl ester. In general, the tissue uptake of methyl ester was less than BAPSG. Isopropyl ester levels were below detection limits in all the ocular tissues. Lipophilic ester prodrugs of BAPSG showed good aqueous solution stability in tissue homogenates. However, these prodrugs lacking the free carboxylate anion exhibited reduced in-vitro permeability and in-vivo uptake, suggesting the importance of free carboxylate anion in the delivery of BAPSG.
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Pharmacokinetics and hepatoprotective effects of 2-methylaminoethyl-4,4'-dimethoxy-5 ,6,5',6'dimethylenedioxybiphenyl-2-carboxylic acid-2'-carboxylate monohydrochloride in rats with CCl4-induced acute hepatic failure.
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The pharmacokinetics and hepatoprotective effects of 2-methylaminoethyl-4,4'-dimethoxy-5,6,5',6'-dimethylenedioxybiphenyl-2-carboxylic acid-2'-carboxylate monohydrochloride (DDB-S) have been investigated in rats with CCl4-induced acute hepatic failure. To study the pharmacokinetics of DDB-S, rats were divided into a control group and a CCl4-intoxicated group. DDB-S 50 mgkg(-1) was administered by intravenous bolus injection to both groups of rats. In the CCl4-intoxicated rats the plasma concentrations of DDB-S were significantly higher, the area under the plasma concentration-time curve from time zero to time infinity was significantly greater (6-46 vs 3.34 mg min mL(-1)), and the tota.l body (7.74 vs 15.0mLmin(-1) kg(-1)), renal (2.55 vs 5.10 mLmin(-1) kg(-1)), nonrenal (5.07 vs 9.65 mL min(-1) kg(-1)), and biliary (1.48 vs 2.69 mL min(-1) kg(-1)) clearances were significantly slower compared with the control rats. This could be due to decreased hepatic cytochrome P450 activity and impaired kidney function induced by CCl4. To study the hepatoprotective effects of DDB-S, rats were divided into three groups, control rats and CCl4-intoxicated rats with or without DDB-S pretreatment (50 mgkg(-1) i.p.). The effects of DDB-S pretreatment on CCl4-induced liver injury were considerable; the serum levels of alanine transaminase, aspartate transaminase, and alkaline phosphatase were significantly lower by 54.3, 44.6 and 67.2%, respectively, compared with the CCl4-intoxicated-only group. In an in-vitro study, rat hepatocytes were exposed to fresh medium containing 10mMCCl4 and various concentrations of DDB-S (10 or 100 microg mL(-1)). The levels of alanine transaminase and aspartate transaminase in the medium were measured as an indicator of hepatocyte injury. DDB-S dose-dependently decreased the levels of alanine transaminase and aspartate transaminase compared with CCl4-intoxication only. These results indicate that DDB-S has hepatoprotective activity.
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Chronopharmacokinetics of sumatriptan in healthy human subjects.
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Rhythms in the onset and symptoms of several diseases are well established. Migraine is a disorder that exhibits periodicity in its symptoms and so chronotherapy may be beneficial in treating the problem. Designing a chronotherapeutic schedule requires chronopharmacokinetic and chronopharmacodynamic data of the drugs prescribed. We have studied the chronopharmacokinetics of sumatriptan, a drug of choice in migraine treatment. Twelve healthy male volunteers were treated with 100 mg sumatriptan orally at 0700, 1300, 1900 and 0100 h in a randomized 4 x 4 Latin square crossover design, with a wash-out period of one week. Serum samples were analysed by high performance liquid chromatography with an electrochemical detector. Pharmacokinetic parameters were calculated using noncompartmental methods. The pharmacokinetic parameters were analysed using analysis of variance and a two-tailed paired t-test at the probability of 95%. The mean peak serum concentration following the 0700 h administration (Cmax; 59.09 10.53 ng mL(-1)) was significantly (P < 0.05; n = 12) higher than after the 1900 h administration (Cmax 41.88 12.21 ngmL(-1)). The mean area under the serum concentration-time curve from time zero to the last time-point (AUCo-t), the area under the serum concentration-time curve from zero to infinity (AUC 0-infinity), and the area under the first moment curve (AUMC) were significantly (P < 0.05; n = 12) higher following the 0700 and 0100 h administrations than after the 1900 h administration. Following administration at 0700 h, the mean oral clearance (CLs/f; 781 186 mL h(- 1) kg(-1)) and the apparent volume of distribution (Vd/f; 2,379 684) were significantly lower (P < 0.05; n = 12) than after the 1900 h administration (CLs/f 1,208 458 mL h(-1) kg(-1), Vd/f 4,655 2,096 mL kg(-1)). The mean Vd/f value was again lower after the 1300h administration than after the 1900 h administration (2,763 1,417 vs 4,655 2,096 mL kg(-1); P < 0.05; n = 12). The variations may be due to the time dependent changes in the extent of absorption and/or circadian variations in hepatic blood flow.
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The angiotensin II antagonistic effects of candesartan and losartan were compared in-vivo after single and repeated doses. Effects were related to antagonistic activity in plasma. In this double-blind, crossover study, 12 healthy male volunteers received, in random order, daily oral doses of 8 mg candesartan cilexetil or 50 mg losartan for seven days. On day 1 and day 8, dynamics and kinetics were assessed up to 48 h after dosing. Antagonistic effect was determined from the antagonist-induced rightward shifts of the diastolic blood pressure response curves to exogenously administered angiotensin II measured as the dose ratio (DR). The antagonistic activity in plasma was measured using an ex-vivo/in-vitro radioreceptor assay. Specific high-performance liquid chromatography assays determined plasma concentrations of candesartan, losartan and its active metabolite EXP-3174. The pharmacokinetic properties of candesartan and losartan were comparable and antagonistic activity in plasma almost identical (ratio candesartan: losartan = 0.97 and 1-2 after single and multiple doses, respectively). However, the antagonistic effects of candesartan and losartan in-vivo were quite different. Twenty-four hours after single dosing with candesartan a clinically relevant rightward shift in the angiotensin II dose-response curve (DR= 3.2) occurred that was more pronounced than that following losartan administration (DR=2.1, ratio candesartan: losartan= 1.65). Twenty-four hours after multiple doses of candesartan or losartan, the values of the DR were 4.8 and 2.3, respectively (ratio candesartan: losartan = 1.94). The values of DR for candesartan were significantly higher compared with losartan between 6 and 36h after a single dose and between 3 and 24 h post-dose following multiple dose administration. A counter-clockwise hysteresis was apparent between antagonistic activity in plasma and antagonistic effect. Despite equivalent angiotensin II antagonistic activity in plasma, the pharmacodynamic effect of candesartan cilexetil was greater than that of losartan. Candesartan appeared to have a slower off-rate from the angiotensin AT1-receptor compared with losartan, nevertheless differences in distributional phenomena or the extent of insurmountable antagonistic activity cannot be ruled out.
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BACKGROUND: Prenatal ethanol exposure results in hypothalamic-pituitary-adrenal (HPA) hyperresponsiveness to stress in the adult animal. In contrast, an early environmental manipulation, termed "postnatal handling," has been shown to result in decreased and/or less prolonged HPA activity in response to moderate stressors throughout the lifespan of the animal. The effects of both prenatal ethanol exposure and postnatal handling on HPA activity may be mediated by altered feedback regulation of the HPA axis. The present study tested the hypothesis that postnatal handling could attenuate the impact of prenatal ethanol exposure on hormonal responses to stressors. METHODS: Male and female Sprague Dawley rats from prenatal ethanol (E), pair-fed (PF), and ad libitum-fed control (C) groups were either handled (H) or nonhandled (NH) during the preweaning period and were tested at 4 to 5 months of age. Animals were subjected to a 60 min restraint stress, 3 hr after intraperitoneal injection with either saline (SAL) or a synthetic glucocorticoid, dexamethasone-21-phosphate (DEX), in order to examine HPA responsiveness after DEX blockade of endogenous HPA activity. Blood samples were collected via jugular cannulae immediately before restraint (0 min), during restraint (10, 30, and 60 min), and 30 min after the termination of restraint (90 min). RESULTS: For both males and females, DEX administration significantly reduced plasma adrenocorticotropic hormone (ACTH) and corticosterone (CORT) concentrations compared with SAL administration. H animals showed greater suppression of HPA activity (i.e., lower ACTH and/or CORT levels) than NH animals regardless of prenatal group. In addition, E females from both the H and NH treatments showed elevated ACTH and CORT after both SAL and DEX administration, whereas H and NH E males showed elevations in ACTH and CORT only after SAL, compared with their PF and C counterparts. CONCLUSIONS: These data extend results from previous studies that demonstrated HPA hyperresponsiveness in E animals. The finding that E females but not males exhibit elevated ACTH and CORT after DEX administration suggests that prenatal ethanol exposure results in sex-specific alterations of HPA feedback. Consistent with previous data, handling in itself reduced the HPA response to restraint stress. However, handling did not attenuate either HPA hyperresponsiveness or feedback deficits in E animals.
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OBJECTIVE: Naltrexone has been found to be an effective adjunct to treatment to reduce the rate of drinking among alcoholics. However, adherence to the medication has been of considerable concern; the high rates of noncompliance with the medication limits the benefits that could potentially be realized from this pharmacotherapy. Knowledge of predictors of noncompliance could result in interventions targeted at these variables. METHOD: Participants were 128 alcohol-dependent patients who participated in a clinical placebo-controlled trial of naltrexone. Upon discharge from a 1- to 2-week partial hospital program, patients were randomly placed into 12 weeks of naltrexone (50 mg/day) or placebo (n = 64 per condition). Patients met with a physician and a research assistant weekly for 4 weeks then biweekly for 8 weeks. RESULTS: Compliance (number of days taking medication) was not predicted by demographic or pretreatment alcohol use variables. Number and severity of side effects in the first week, particularly nausea and fatigue, predicted early termination. Compliance was not predicted by commitment to abstinence or self-efficacy about abstinence, but was greater among patients who believed more strongly that the medication would help them stay sober. Compliance was not predicted by general level of urge to drink during the first week on medication but compliance was greater among those with a higher urge to drink in response to alcohol stimuli in the laboratory. CONCLUSIONS: Implications for approaches to increase compliance include reducing side effects and increasing patients' beliefs in the efficacy of naltrexone.
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BACKGROUND: Previous studies indicated that, under continuous access conditions, the 5-HT3 antagonist MDL 72222 (MDL) effectively reduced ethanol drinking of alcohol-preferring P rats. However, MDL was without effect when similar doses were tested under scheduled access conditions, unless the ethanol access period was randomly presented. This study examined the effects of MDL on operant responding for ethanol and water by adult male alcohol-preferring P rats. METHODS: During the dark cycle, subjects in the first experiment were trained to respond concurrently for 15% ethanol and water on a fixed-ratio 5 (FR-5) and FR-1 schedule of reinforcement, respectively. Approximately 30 min before the 4-hr operant session, rats were injected subcutaneously (sc) with saline or MDL (1, 3, or 5 mg/kg). A second experiment tested the effects of 1 mg/kg MDL on operant responding for 15% ethanol in 1-hr sessions when operant access was given at a fixed time each day (fixed scheduled access, FSA group) or at variable time periods throughout the dark cycle (variable scheduled access, VSA group). RESULTS: In the first experiment, only the 5 mg/kg dose of MDL decreased responding for ethanol (approximately 20%) during the first 30 min of the 4-hr session. This dose also reduced total 4-hr responding for ethanol and water. In the second experiment, the 1 mg/kg dose of MDL had no effect on operant responding by the FSA group, but significantly reduced ethanol responding by the VSA group. CONCLUSIONS: These results suggest that 5-HT3 receptors may be involved in mediating the reinforcing effects of ethanol, and that temporal-environmental cues associated with the presentation of ethanol may be one factor involved in reducing the effectiveness of 5-HT3 antagonists to attenuate ethanol intake.
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BACKGROUND: Posttransplantation lymphoproliferative disorder (PTLD) may manifest a variety of nonspecific symptoms and must be suspected in the patient who undergoes solid organ transplantation. Common sites of occurrence include the gastrointestinal tract, the central nervous system, and lymphoid tissue of the oral pharynx, mediastinum, and mesentery. The large incidence of gastrointestinal involvement provides an opportunity for endoscopic diagnosis. This is the description of a characteristic endoscopic finding in patients who have undergone liver transplantation who are under evaluation for suspected PTLD. METHODS: During a 2-year period, 27 liver transplantations were performed in 24 pediatric patients. Fourteen patients underwent endoscopic evaluation. Indications for endoscopy included abdominal pain, vomiting, hematemesis, irritability, growth failure, anemia, occult blood loss, and suspected PTLD. Biopsy specimens were obtained from any endoscopically detected abnormality and from the duodenum, gastric antrum, esophagus, terminal ileum, cecum, and rectum. Specimens with suspected PTLD were evaluated with Epstein-Barr virus latent membrane stain. RESULTS: Six patients were found to have a characteristic lesion, which was raised, rubbery, and erythematous, with a central ulceration. Lesions were singular or multiple and ranged from 5 to 15 mm in diameter. Microscopic evaluation revealed a monotonous proliferation of lymphocytes. All specimens were positive for Epstein-Barr virus latent membrane protein stain. Stains for cytomegalovirus were negative. Biopsy specimens from the eight patients without identified characteristic lesions were negative for PTLD. CONCLUSIONS: Panendoscopy is a useful tool for the diagnosis and treatment of gastrointestinal PTLD. Endoscopy is easily accomplished, may provide an instantaneous result if the characteristic lesion is identified, and provides tissue for disease classification. Patients with unexplained gastrointestinal signs or symptoms should undergo panendoscopy for suspected PTLD.
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Is lactobacillus GG helpful in children with Crohn's disease? Results of a preliminary, open-label study.
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BACKGROUND: Lactobacillus GG is a safe probiotic bacterium known to transiently colonize the human intestine. It has been found to be useful in treatment of several gastrointestinal conditions characterized by increased gut permeability. In the current study, the efficacy of Lactobacillus GG was investigated in children with Crohn's disease. METHODS: In this open-label pilot evaluation viewed as a necessary preliminary step for a possible subsequent randomized placebo-controlled trial, four children with mildly to moderately active Crohn's disease were given Lactobacillus GG (10(10) colony-forming units [CFU]) in enterocoated tablets twice a day for 6 months. Changes in intestinal permeability were measured by a double sugar permeability test. Clinical activity was determined by measuring the pediatric Crohn's disease activity index. RESULTS: There was a significant improvement in clinical activity 1 week after starting Lactobacillus GG, which was sustained throughout the study period. Median pediatric Crohn's disease activity index scores at 4 weeks were 73% lower than baseline. Intestinal permeability improved in an almost parallel fashion. CONCLUSIONS: Findings in this pilot study show that Lactobacillus GG may improve gut barrier function and clinical status in children with mildly to moderately active, stable Crohn's disease. Randomized, double-blind, placebo-controlled trials are warranted for a final assessment of the efficacy of Lactobacillus GG in Crohn's disease.
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