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Alagiakrishnan, K., A. Juby, et al. (2003). "Role of vascular factors in osteoporosis." J Gerontol A Biol Sci Med Sci 58(4): 362-6.

            Osteoporosis is a silent epidemic in the world today. With the increase in the elderly population, there will be an increase in the prevalence of osteoporosis, and so the need for focused preventive strategies should become a public health priority. Prophylactic therapy and risk-factor reduction is important, as this is likely to be cost effective. There are scientific observations that point out that vascular dysfunction seen with aging may be related to the pathogenesis of osteoporosis. Here we review this relationship from a different angle. We think aggressive control of vascular risk factors in addition to the known existing osteoporosis risk factors may help to reduce the morbidity and mortality associated with this disease.

 

Albrecht, E. W., C. A. Stegeman, et al. (2003). "Protective role of endothelial nitric oxide synthase." J Pathol 199(1): 8-17.

            Nitric oxide is a versatile molecule, with its actions ranging from haemodynamic regulation to anti-proliferative effects on vascular smooth muscle cells. Nitric oxide is produced by the nitric oxide synthases, endothelial NOS (eNOS), neural NOS (nNOS), and inducible NOS (iNOS). Constitutively expressed eNOS produces low concentrations of NO, which is necessary for a good endothelial function and integrity. Endothelial derived NO is often seen as a protective agent in a variety of diseases.This review will focus on the potential protective role of eNOS. We will discuss recent data derived from studies in eNOS knockout mice and other experimental models. Furthermore, the role of eNOS in human diseases is described and possible therapeutic intervention strategies will be discussed.

 

Ali, S. M. and M. Olivo (2003). "Mechanisms of action of phenanthroperylenequinones in photodynamic therapy (review)." Int J Oncol 22(6): 1181-91.

            Despite the age-old belief that most anti-cancer agents kill tumor cells by necrosis, recent findings have demonstrated that photosensitizers could also kill tumor cells by triggering genetically programmed series of events termed apoptosis. Cell death by apoptosis is a very neat way to eliminate unwanted cells: no traces are left and the cell contents are never released or accessible to the immune system. Hence there is no inflammation. This is in contrast to death by necrosis. Under these conditions, normally the cell swells and then, when membrane integrity comes under attack, the cell collapses like a balloon and the contents spill out into the extracellular milieu. This may result in an inflammatory response. Because of the relatively clean nature of the apoptotic process, it is desirable to identify compounds that effectively activate the apoptotic pathway. Photodynamic therapy (PDT), a new mode of treatment, is based on the combined use of light-absorbing compounds and light irradiation. Recent developments in understanding the mechanisms of the PDT effect of photosensitizers indicate that a critical factor in the success of the agent is the ability to induce apoptosis in the malignant cell population. Hypericin and Hypocrellins are perylquinones, which are novel natural photosensitizers characterized by high absorption around 470 nm and high singlet oxygen yield. To study the signaling mechanism in vitro we have investigated uptake kinetics, intracellular localization, mode of cell death and mechanisms involved in the photodynamic action following PDT in human cell lines of poorly differentiated (CNE2) and moderately differentiated (TW0-1) nasopharyngeal carcinoma (NPC) and also poorly differentiated colon (CCL-220.1) and bladder (SD) cells.

 

Alonso, D. and M. W. Radomski (2003). "The nitric oxide-endothelin-1 connection." Heart Fail Rev 8(1): 107-15.

            Nitric oxide (NO) and endothelin-1 (ET-1) are endothelium-derived mediators that play important roles in vascular homeostasis. This review is focused on the role and reciprocal interactions between NO and ET-1 in health and diseases associated with endothelium dysfunction. We will also discuss the clinical significance of NO donors and drugs that antagonize ET receptors.

 

Alonso, D. and M. W. Radomski (2003). "Nitric oxide, platelet function, myocardial infarction and reperfusion therapies." Heart Fail Rev 8(1): 47-54.

            Platelets play an important role in physiologic hemostasis and pathologic thrombosis that complicate the course of vascular disorders. A number of platelet functions including adhesion, aggregation and recruitment are controlled by nitric oxide (NO) generated by platelets and the endothelial cells. Derangements in this generation may contribute to the pathogenesis of thrombotic complications of vascular disorders. The pharmacologic supplementation of the diseased vasculature with drugs releasing NO may help to restore the hemostatic balance.

 

Ambrosi, P., P. Villani, et al. (2003). "[The statins: new properties]]." Therapie 58(1): 15-21.

            The comparison of major statin trials with trials using either cholestyramine or ileal bypass has suggested that the reduction in coronary heart disease events for those patients receiving statin therapy largely result from their low density lipoprotein (LDL)-cholesterol lowering action. LDL-cholesterol lowering has several physiological consequences, including plaque stabilisation with a decrease in the inflammatory process, slowing of plaque progression, and improvement of endothelial function, as evidenced by the measurement of endothelial-dependent vasorelaxation in response to hyperhaemia or acetylcholine infusion. Statins lower C-reactive protein without any consistent effect on the other inflammation acute phase proteins. The cause and consequences of this effect are still debated. In order to explain why some statins can prevent coronary events within a few months, a direct effect of this therapy on thrombosis has also been advocated; however, the evaluation of statin antithrombotic effects in humans has produced conflicting results. By inhibiting L-mevalonic acid synthesis, statins also prevent the farnelysation of small-GTP binding proteins such as Rho and Ras. In vitro, and in animal models, the inhibition of Rho with statins results in a decrease in endothelial nitric oxide production, an inhibition of leucocyte adhesion on endothelium, decrease in PPAR alpha activation and high density lipoprotein (HDL) production by the hepatocyte, decrease in Ca2+ stores in vascular smooth cells, and a stimulation of vascular smooth muscle cell apoptosis. However, most of these effects were obtained with high statin concentrations. Further evidence is needed before a full assessment of the clinical importance of isoprenylation blockage with therapeutic concentrations of statins in humans can be made.

 

Anderson, T. J. (2003). "Nitric oxide, atherosclerosis and the clinical relevance of endothelial dysfunction." Heart Fail Rev 8(1): 71-86.

            The endothelium plays a key role in vascular homeostasis through the release of a variety of autocrine and paracrine substances, the best characterized being nitric oxide. A healthy endothelium acts to prevent atherosclerosis development and its complications through a complex and favorable effect on vasomotion, platelet and leukocyte adhesion and plaque stabilization. The assessment of endothelial function in humans has generally involved the description of vasomotor responses, but more widely includes physiological, biochemical and genetic markers that characterize the interaction of the endothelium with platelets, leukocytes and the coagulation system. Stable markers of inflammation such as high sensitivity C-reactive protein are indirect and potentially useful measures of endothelial function for example. Attenuation of the effect of nitric oxide accounts for the majority of what is described as endothelial dysfunction. This occurs in response to atherosclerosis or its risk factors. Much remains to be learned about the molecular and genetic pathophysiological mechanisms of endothelial cell abnormalities. However, pharmacological intervention with a growing list of medications can favorably modify endothelial function, paralleling beneficial effects on cardiovascular morbidity and mortality. In addition, several small studies have provided tantalizing evidence that measures of endothelial health might provide prognostic information about an individual patient's risk of subsequent events. As such, the sum of this evidence makes the clinical assessment of endothelial function an attractive surrogate marker of atherosclerosis disease activity. The review will focus on the role of nitric oxide in atherosclerosis and the clinical relevance of these findings.

 

Andersson, K. E. (2003). "Erectile physiological and pathophysiological pathways involved in erectile dysfunction." J Urol 170(2 Pt 2): S6-13; discussion S13-4.

            PURPOSE: The importance of signaling pathways in penile smooth muscles involved in normal erection and erectile dysfunction (ED) is discussed based on a review of the literature. MATERIALS AND METHODS: Erection is basically a spinal reflex that can be initiated by recruitment of penile afferents but also by visual, olfactory and imaginary stimuli. The generated nervous signals will influence the balance between the contractant and relaxant factors, which control the degree of contraction of penile smooth muscles and, thus, determine the functional state of the penis. The different steps involved in neurotransmission, impulse propagation and intracellular transduction of neural signals may be changed in different types of erectile dysfunction. RESULTS: Recent findings have suggested an important role for RhoA/Rho kinase in the regulation of cavernosal smooth muscle tone and that changes in this pathway may contribute to ED in various patient subgroups, eg diabetes and vascular disease. Neurogenic nitric oxide is still considered the most important factor for immediate relaxation of penile vessels and corpus cavernosum. However, endothelially generated nitric oxide seems essential for maintaining erection. Endothelial dysfunction can contribute to ED in several patient subgroups. In addition, in conditions associated with reduced function of nerves and endothelium, such as aging, hypertension, smoking, hypercholesterolemia and diabetes, circulatory and structural changes in the penile tissues can result in arterial insufficiency and defect muscle relaxation. CONCLUSIONS: Different types of ED often have overlapping pathophysiologies but may also have common pathways contributing to ED. Such pathways may be potential treatment targets.

 

Ando, K. (2003). "[Oxidative stress]." Nippon Rinsho 61(7): 1130-7.

            Oxidative stress, which is enhanced in diabetes mellitus, causes hypertension and plays a critical role on cardiovascular damages in diabetes and hypertension. Angiotensin II is one of important intrinsic oxidants in pathophysiology of hypertension. Reactive oxygen species affect hypertension and its complications via inactivation of nitric oxide, modification of lipid metabolism, and enhanced insulin resistance. Moreover, oxidative stress and hypertension accelerate cardiovascular damages. Thus, it is important to control oxidative stress in hypertensive patients with diabetes.

 

Annuk, M., M. Zilmer, et al. (2003). "Endothelium-dependent vasodilation and oxidative stress in chronic renal failure: impact on cardiovascular disease." Kidney Int Suppl(84): S50-3.

            Despite significant progress in renal replacement therapy, the mortality from cardiovascular disease (CVD) in patients with chronic renal failure (CRF) is many times higher than in the general population. The traditional risk factors are frequently present in CRF patients. However, based upon conventional risk factor analysis, these factors do not fully explain the extraordinary increase in morbidity and mortality in CVD among patients with CRF. Accumulating evidence suggests that CRF is associated with impaired endothelial cell function. In recent years, the role of endothelial dysfunction (ED) and excessive oxidative stress (OS) in the development of CVD has been highlighted. ED is an early feature of vascular disease in different diseases such diabetes, hypertension, hypercholesterolemia, and coronary heart disease. The precise mechanism which induces ED is not clear. Several factors however, including OS-related accumulation of uremic toxins, hypertension and shear stress, dyslipidemia with cytotoxic lipoprotein species such as small, dense low-density lipoprotein (LDL) particles, competitive inhibition of endothelial nitric oxide (NO) by increased production by asymmetrical dimethylarginine (ADMA) are pathogenic. In addition, it is known that excessive OS causes ED. An overproduction of reactive oxygen species (ROS) may injure the endothelial cell membrane, inactivate NO, and cause oxidation of an essential cofactor of nitric oxide synthase (NOS). Recent studies have demonstrated that an impaired endothelium-dependent vasodilation and OS are closely related to each other in patients with CRF.

 

Araki, E., S. Oyadomari, et al. (2003). "Endoplasmic reticulum stress and diabetes mellitus." Intern Med 42(1): 7-14.

            Pancreatic beta-cells are strongly engaged in protein secretion and have highly developed endoplasmic reticulum (ER). Proper folding of polypeptide into a three-dimensional structure is essential for cellular function and protein malfolding can threaten cell survival. Various conditions can perturb the protein folding in the ER, which is collectively called ER stress. In order to adapt ER stress conditions, the cells respond in three distinct ways such as transcriptional induction of ER chaperones, translational attenuation, and ER-associated degradation (ERAD). However, when ER functions are severely impaired, the cell is eliminated by apoptosis via transcriptional induction of CHOP/GADD153, the activation of cJUN NH2-terminal kinase, and/or the activation of caspase-12. Recent studies have revealed that beta-cell is one of the most susceptible cells for ER stress, and ER stress-mediated apoptosis in beta-cells can be a cause of diabetes. A comprehensive understanding of the impact of the ER stress pathway in beta-cells and how it relates to the development of diabetes may contribute to provide new targets for the prevention and treatment of this disease.

 

Asano, T. (2003). "[Cerebral ischemia and free radical]." No To Shinkei 55(3): 201-13.

            

Asanuma, M., I. Miyazaki, et al. (2003). "[New aspects of neuroprotective effects of nonsteroidal anti-inflammatory drugs]." Nihon Shinkei Seishin Yakurigaku Zasshi 23(3): 111-9.

            Nonsteroidal anti-inflammatory drugs (NSAIDs) exert anti-inflammatory, analgesic and antipyretic activities and are involved in the suppression of prostaglandin synthesis by inhibiting cyclooxygenase (COX), a prostaglandin synthesizing enzyme. It has been recently revealed that NSAIDs also possess inhibitory effects on the generating system of nitric oxide radicals and modulating effects on transcription factors and nuclear receptors which are related to inflammatory reactions. Since it has been reported that inflammatory processes are associated with the pathophysiology of several neurodegenerative diseases and that NSAIDs inhibit amyloid beta-protein-induced neurotoxicity to reduce the risk for Alzheimer's disease, a number of studies have been conducted focusing on the neuroprotective effects of NSAIDs. It has been clarified that the drugs exert neuroprotective effects, which are not related to their COX-inhibiting property, on pathophysiology of various neurological disorders. In this article, new aspects of neuroprotective effects of NSAIDs have been reviewed, especially, in Alzheimer's disease and Parkinson's disease, discussing various pharmacological effects of NSAIDs other than their inhibitory action on COX.

 

Ascenzi, P., A. Bocedi, et al. (2003). "The bovine basic pancreatic trypsin inhibitor (Kunitz inhibitor): a milestone protein." Curr Protein Pept Sci 4(3): 231-51.

            The pancreatic Kunitz inhibitor, also known as aprotinin, bovine basic pancreatic trypsin inhibitor (BPTI), and trypsin-kallikrein inhibitor, is one of the most extensively studied globular proteins. It has proved to be a particularly attractive and powerful tool for studying protein conformation as well as molecular bases of protein/protein interaction(s) and (macro)molecular recognition. BPTI has a relatively broad specificity, inhibiting trypsin- as well as chymotrypsin- and elastase-like serine (pro)enzymes endowed with very different primary specificity. BPTI reacts rapidly with serine proteases to form stable complexes, but the enzyme: inhibitor complex formation may involve several intermediates corresponding to discrete reaction steps. Moreover, BPTI inhibits the nitric oxide synthase type-I and -II action and impairs K+ transport by Ca2+-activated K+ channels. Clinically, the use of BPTI in selected surgical interventions, such as cardiopulmonary surgery and orthotopic liver transplantation, is advised, as it significantly reduces hemorrhagic complications and thus blood-transfusion requirements. Here, the structural, inhibition, and bio-medical aspects of BPTI are reported.

 

Baguley, B. C. (2003). "Antivascular therapy of cancer: DMXAA." Lancet Oncol 4(3): 141-8.

            The vascular endothelium of tumour tissue, which differs in several ways from that of normal tissues, is a potential target for selective anticancer therapy. By contrast with antiangiogenic agents, antivascular agents target the endothelial cells of existing tumour blood vessels, causing distortion or damage and consequently decreasing tumour blood flow. DMXAA (5,6-dimethylxanthenone-4-acetic acid), a low-molecular-weight drug, has a striking antivascular and in some cases curative effect in experimental tumours. Its action on vascular endothelial cells seems to involve a cascade of events leading to induction of tumour haemorrhagic necrosis. These events include both direct and indirect effects, the latter involving the release of further vasoactive agents, such as serotonin, tumour necrosis factor, other cytokines, and nitric oxide from host cells. Phase I clinical trials of DMXAA have been completed and the next challenge to face is how the antivascular effect of this drug should be exploited for the treatment of human cancer.

 

Baines, P. B. and C. A. Hart (2003). "Severe meningococcal disease in childhood." Br J Anaesth 90(1): 72-83.

            Meningococcal disease remains an important cause of illness in the UK (Commun Dis Rep CDR Suppl 1999; 9: S5), and is the commonest infective cause of death in children outwith the neonatal period. Although most common in children, adults are also affected. Meningococcal vaccines offer long-term protection only against Group C disease, which causes less than half of invasive meningococcal disease (Commun Dis Rep CDR Wkly 1998; 8: 2) in the UK.

 

Baker, C. S., S. Kumar, et al. (2003). "Effects of brief ischemia and reperfusion on the myocardium and the role of nitric oxide." Heart Fail Rev 8(2): 127-41.

            Brief myocardial ischemia/reperfusion has complex effects on the myocardium. In the short term the myocardium may be stunned with temporarily reduced contractile function, though this may also be accompanied by the modification and de novo synthesis of proteins that protect the heart against subsequent early or delayed insults. Repeated episodes of non-lethal ischemia, which are common in the clinical setting, combine all of these phenomena and may ultimately result in chronic contractile dysfunction. Nitric oxide is intimately linked to many of these alterations in cellular function and defense. This article examines data predominantly from in vivo large animal studies that relate to these ischemia-induced changes, the evidence for the proposed mechanisms behind both myocardial stunning and preconditioning while concentrating on the role of nitric oxide in these conditions.

 

Baltrons, M. A., C. Pedraza, et al. (2003). "Regulation of NO-dependent cyclic GMP formation by inflammatory agents in neural cells." Toxicol Lett 139(2-3): 191-8.

            In the CNS, NO is an important physiological messenger involved in the modulation of brain development, synaptic plasticity, neuroendocrine secretion, sensory processing, and cerebral blood flow [Annu. Rev. Physiol. 57 (1995) 683]. These NO actions are largely mediated by cyclic GMP (cGMP) formed by stimulation of soluble guanylyl cyclase (sGC). NO has also been recognized as a neuropathological agent in conditions such as epilepsy, stroke and neurodegenerative disorders. In these conditions, NO may contribute to excitotoxic cell death and neuroinflammatory cell damage [Brain Res. Bull. 41 (1996) 131; Glia 29 (2000) 1]. NO can be formed in every type of CNS parenchymal cell, however, cGMP appears to be formed mainly in neurons and astroglia [Annu. Rev. Physiol. 57 (1995) 683]. There is a large body of information about the regulation of NO formation in brain cells under both normal and pathological conditions but much less is known about the control of cGMP generation, in particular during neuroinflammation when there is a high NO output. Here we briefly review our present knowledge on the regulation of NO-dependent cGMP formation in brain cells under inflammatory conditions.

 

Bansal, V. and J. B. Ochoa (2003). "Arginine availability, arginase, and the immune response." Curr Opin Clin Nutr Metab Care 6(2): 223-8.

            PURPOSE OF REVIEW: Arginine, often found in immunonutrition regimens, is an important modulator of immune system activation. However, the mechanism of how arginine may be beneficial in immunonutrition is poorly understood. This review details the importance of arginine, its metabolism, and ultimately, its physiologic role in critically ill and immunocompromised patients. RECENT FINDINGS: The metabolism of arginine is determined by the expression of the arginine metabolizing enzymes inducible nitric oxide synthase and two arginase isoforms (arginase I and II). Inducible nitric oxide synthase is induced by T helper I cytokines (interleukin-1, tumor necrosis factor and gamma-interferon), while arginases are induced by T helper II cytokines and other immune regulators such as interleukins 4, 10, and 13, transforming growth factor-beta and prostaglandin E2. Endotoxin induces inducible nitric oxide synthase and arginases I and II. Arginase plays an important role in the production of ornithine, a precursor of proline and polyamines, both of which are necessary for cellular proliferation and wound healing. Arginase also induces nitric oxide synthase activity by competing for arginine availability in the extracellular environment, and producing polyamines, which may modulate macrophage activation. Through limitation of arginine availability in the extracellular environment, arginases also potentially regulate other 'arginine-dependent' immune functions such as T-lymphocyte activation, although this hypothesis remains to be proven. SUMMARY: The availability of arginine during critical illness may be regulated by arginase activity. Thus, arginase expression appears to be essential in the regulation of the cellular immune response and the inflammatory process during critical illness.

 

Bates, C. A. and P. E. Silkoff (2003). "Exhaled nitric oxide in asthma: from bench to bedside." J Allergy Clin Immunol 111(2): 256-62.

            With more than 600 publications, exhaled nitric oxide (NO) has been extensively investigated as a noninvasive marker of airway inflammation in a research setting. This clinical rostrum presents a synopsis of the latest research about this novel marker in asthma and suggests how it might move from bench to bedside. Specifically, we review the evidence citing the applicability of exhaled NO in diagnosing asthma, monitoring the response to therapy, evaluating current symptom control, and predicting exacerbations of asthma. These studies support a role for exhaled NO in the evaluation and treatment of asthma in the clinical arena.

 

Bautista, L. E. (2003). "Inflammation, endothelial dysfunction, and the risk of high blood pressure: epidemiologic and biological evidence." J Hum Hypertens 17(4): 223-30.

            In spite of its high impact on cardiovascular and renal disease, knowledge on risk factors for the development of high blood pressure (HBP) is limited. Mild chronic inflammation may play a significant role in the incidence of HBP. A persistent low-grade inflammation state could be associated with high but within the 'normal range' cytokine plasma concentration. By impairing the capacity of the endothelium to generate vasodilating factors, particularly nitric oxide (NO), elevated cytokines may lead to the development of endothelial dysfunction, chronic impaired vasodilation, and HBP. These alterations in the L-arginine : NO pathway may play a major role in the development of HBP in young subjects, with inflammation-related alterations in the production of cyclo-oxygenase-derived vasoconstrictors becoming more prominent with advanced age. Cross-sectional independent associations between HBP and plasma levels of C-reactive protein, interleukin-6, and tissue necrosis factor alpha have been reported, but no prospective evidence of these associations is currently available.

 

Baylis, C. (2003). "Impact of pregnancy on underlying renal disease." Adv Ren Replace Ther 10(1): 31-9.

            Normal pregnancy involves marked renal vasodilation and large increases in glomerular filtration rate (GFR). Studies in rats reveal that the gestational renal vasodilation is achieved by parallel reductions in tone in afferent and efferent arterioles so GFR rises without a change in glomerular blood pressure. There is some evidence from animal studies that increased renal generation of nitric oxide (NO) may be involved. Although chronic renal vasodilation has been implicated in causing progression of renal disease in nonpregnant states by glomerular hypertension, there are no long-term deleterious effects of pregnancies on the kidney when maternal renal function is normal because glomerular blood pressure remains normal. When maternal renal function is compromised before conception, there are no long-term adverse effects on renal function in most types of renal disease, providing that the GFR is well maintained before conception. When serum creatinine exceeds approximately 1.4 mg/dL, pregnancy may accelerate the renal disease increases and when serum creatinine >2 mg/dL, the chances are greater than 1 in 3 that pregnancy will hasten the progression of the renal disease. The available animal studies suggest that glomerular hypertension does not occur despite diverse injuries. Thus, the mechanisms of the adverse interaction between pregnancy and underlying renal disease remain unknown.

 

Behrends, S. (2003). "Drugs that activate specific nitric oxide sensitive guanylyl cyclase isoforms independent of nitric oxide release." Curr Med Chem 10(4): 291-301.

            Nitric oxide (NO) releasing drugs have helped patients suffering from angina pectoris for more than a century. In the 1970s NO-sensitive guanylyl cyclase was identified as the target of NO. Since then, three different isoforms of the enzyme have been identified. All NO-releasing drugs act by binding of NO to the prosthetic heme group common to all three isoforms. They thus act all as isoform-unspecific substances. This review addresses recently developed drugs that activate NO-sensitive guanylyl cyclase independent of NO-release. They have great potential in the treatment of angina pectoris, hypertension and erectile dysfunction. The molecular target has been validated by the successful clinical use of NO-releasing drugs for more than a century. At the same time the mode of action of these drugs is entirely new. The development of highly isoform-specific derivatives with distinct pharmacological profiles is now an open possibility with great potential.

 

Beishuizen, A. and L. G. Thijs (2003). "Endotoxin and the hypothalamo-pituitary-adrenal (HPA) axis." J Endotoxin Res 9(1): 3-24.

            Endotoxin is considered to be a systemic (immunological) stressor eliciting a prolonged activation of the hypothalamo-pituitary-adrenal (HPA) axis. The HPA-axis response after an endotoxin challenge is mainly due to released cytokines (IL-1, IL-6 and TNF-alpha) from stimulated peripheral immune cells, which in turn stimulate different levels of the HPA axis. Controversy exists regarding the main locus of action of endotoxin on glucocorticoid secretion, since the effect of endotoxin on this neuro-endocrine axis has been observed in intact animals and after ablation of the hypothalamus; however, a lack of LPS effect has been described at both pituitary and adrenocortical levels. The resulting increase in adrenal glucocorticoids has well-documented inhibitory effects on the inflammatory process and on inflammatory cytokine release. Therefore, immune activation of the adrenal gland by endotoxin is thought to occur by cytokine stimulation of corticosteroid-releasing hormone (CRH) production in the median eminence of the hypothalamus, which, in turn stimulates the secretion of ACTH from the pituitary. Acute administration of endotoxin stimulates ACTH and cortisol secretion and the release of CRH and vasopressin (AVP) in the hypophysial portal blood. During repeated endotoxemia, tolerance of both immune and HPA function develops, with a crucial role for glucocorticoids in the modulation of the HPA axis. A single exposure to a high dose of LPS can induce a long-lasting state of tolerance to a second exposure of LPS, affecting the response of plasma TNF-alpha and HPA hormones. Although there are gender differences in the HPA response to endotoxin and IL-1, these responses are enhanced by castration and attenuated by androgen and estrogen replacement. Estrogens attenuate the endotoxin-induced stimulation of IL-6, TNF-alpha and IL-1ra release and subsequent activation in postmenopausal women. There appears to be a temporal and functional relation between the HPA-axis response to endotoxin and nitric oxide formation in the neuro-endocrine hypothalamus, suggesting a stimulatory role for nitric oxide in modulating the HPA response to immune challenges.

 

Berges, A., L. Van Nassauw, et al. (2003). "Role of nitric oxide and oxidative stress in ischaemic myocardial injury and preconditioning." Acta Cardiol 58(2): 119-32.

            Nitric oxide (NO) plays an important role in the physiologic modulation of coronary artery tone and myocardial function. However, increased formation of NO within the myocardium can also have detrimental effects, contributing to the pathophysiology of myocardial dysfunction in ischaemic heart diseases. The role of reactive nitrogen species in the pathogenesis of myocardial dysfunction after ischaemia has been investigated in numerous studies. They reveal divergent and opposed effects of nitric oxide: from a cardioprotective action leading to ischaemic preconditioning after short ischaemic periods to a cardiodepressive action after severe ischaemia/reperfusion injury and heart failure. This review describes the determining role of reactive oxygen species on these opposite myocardial effects of NO. The final action of NO, whether cardioprotective or cardiodepressive, strongly depends on the level of oxidative stress in the myocardium. Nitric oxide disrupts free radical and oxidant-mediated reactions, due to a strong attraction and interaction with superoxide.The level of oxidative stress is positively related to the severity of the ischaemic injury, making the results in different myocardial syndromes more concordant. If the increased production of NO is well in balance with a moderate increase in oxygen radicals, then NO will exert beneficial effects. However, if the oxygen radicals are produced in excess of NO as in prolonged ischaemic injury, then deleterious effects will be induced. Consequently, the balance between NO and free oxygen radicals is crucial in modulating the outcome after an ischaemic insult.

 

Bird, I. M., L. Zhang, et al. (2003). "Possible mechanisms underlying pregnancy-induced changes in uterine artery endothelial function." Am J Physiol Regul Integr Comp Physiol 284(2): R245-58.

            The last 10 years has seen a dramatic increase in our understanding of the mechanisms underlying the pregnancy-specific adaptation in cardiovascular function in general and the dramatic changes that occur in uterine artery endothelium in particular to support the growing fetus. The importance of these changes is clear from a number of studies linking restriction of uterine blood flow (UBF) and/or endothelial dysfunction and clinical conditions such as intrauterine growth retardation (IUGR) and/or preeclampsia in both humans and animal models; these topics are covered only briefly here. The recent developments that prompts this review are twofold. The first is advances in an understanding of the cell signaling processes that regulate endothelial nitric oxide synthase (eNOS) in particular (Govers R and Rabelink TJ. Am J Physiol Renal Physiol 280: F193-F206, 2001). The second is the emerging picture that uterine artery (UA) endothelial cell production of nitric oxide (NO) as well as prostacyclin (PGI2) may be as much a consequence of cellular reprogramming at the level of cell signaling as due to tonic stimuli inducing changes in the level of expression of eNOS or the enzymes of the PGI2 biosynthetic pathway (cPLA2, COX-1, PGIS). In reviewing just how we came to this conclusion and outlining the implications of such a finding, we draw mostly on data from ovine or human studies, with reference to other species only where directly relevant.

 

Bishop, A. and N. R. Cashman (2003). "Induced adaptive resistance to oxidative stress in the CNS: a discussion on possible mechanisms and their therapeutic potential." Curr Drug Metab 4(2): 171-84.

            The free radical, nitric oxide (NO), is synthesized by mammalian cells and is utilized for normal cellular functions. High levels of NO are released during disease, injury and inflammation. NO at high concentrations more readily combines with other oxidants to form reactive nitrogenous species (RNS), which can wreak havoc on the cell by damaging a variety of cellular targets, such as DNA and proteins, ultimately leading to apoptosis, mutagenesis or carcinogenesis. Cells have natural resistance mechanisms to nitrooxidative stress that are either defective (as can occur in disease), or overwhelmed (as can occur in injury and inflammation). It has been found recently in the CNS that resistance to normally toxic levels of NO can be induced by nontoxic levels of NO and that this induction is correlated with and dependent upon increased levels and activity of the heme-metabolizing enzyme, heme oxygenase-1 (HO-1). HO1-mediated metabolism of heme groups released from NO-damaged proteins leads to a change in the levels of redox-active iron and a release of carbon monoxide (CO) and bilirubin, all of which have been implicated in cellular resistance to oxidative stress. Perhaps one or more of the products of HO1 heme metabolism is involved in induced adaptive resistance or perhaps a heme-independent mechanism is involved. In fact, a variety of possible mechanisms may be involved in induced resistance to NO in the CNS. Ultimately elucidating these mechanisms will enable us to modulate them for therapeutic potential.

 

Blasko, I. and B. Grubeck-Loebenstein (2003). "Role of the immune system in the pathogenesis, prevention and treatment of Alzheimer's disease." Drugs Aging 20(2): 101-13.

            The dysregulation in the metabolism of beta-amyloid precursor protein and consequent deposition of amyloid-beta (Abeta) has been envisaged as crucial for the development of neurodegeneration in Alzheimer's disease (AD). Amyloid deposition begins 10-20 years before the appearance of clinical dementia. During this time, the brain is confronted with increasing amounts of toxic Abeta peptides and data from the last decade intriguingly suggest that both the innate and the adaptive immune systems may play an important role in the disorder. Innate immunity in the brain is mainly represented by microglial cells, which phagocytose and degrade Abeta. As the catabolism of Abeta decreases, glial cells become overstimulated and start to produce substances that are toxic to neurons, such as nitric oxide and inflammatory proteins. Pro-inflammatory cytokines can be directly toxic or stimulate Abeta production and increase its cytotoxicity. A therapeutic possibility arises from clinical studies, which demonstrate that nonsteroidal anti-inflammatory drugs (NSAIDs) may delay the onset and slow the progression of AD. Recent data show that in addition to the suppression of inflammatory processes in the brain NSAIDs may decrease the production of Abeta peptides. The role of adaptive immunity lies mainly in the fact that Abeta can be recognised as an antigen. Immunisation with Abeta peptides and peripheral administration of Abeta-specific antibodies both decrease senile plaques and cognitive dysfunction in murine models of AD. A recent trial in humans seems still to be hampered by adverse effects. As adaptive immunity decreases with aging while innate immunity remains intact, immunotherapy for AD will have to be adapted to this situation. Strategies that combine vaccination and inflammatory drug treatment could be considered.

 

Bohle, A. and S. Brandau (2003). "Immune mechanisms in bacillus Calmette-Guerin immunotherapy for superficial bladder cancer." J Urol 170(3): 964-9.

            PURPOSE: Of all medical disciplines it is exclusively in urology in which immunotherapy for cancer has an established position today with intravesical bacillus Calmette-Guerin (BCG) against superficial bladder carcinoma recurrences. BCG is regarded as the most successful immunotherapy to date. However, the mode of action has not yet been fully elucidated. We provide a thorough overview of this complex field of research. MATERIALS AND METHODS: Rather than simply reporting all experimental data available for better understanding the involved immune mechanisms, we chose to provide comprehensively only information supported by several independent pathways of evidence. RESULTS: Major findings made during the last few years include systematic analyses of patient material, detailed in vitro studies and investigations in animal models, which have led to a substantially greater understanding of the mechanisms involved. CONCLUSIONS: The efficacy of BCG is based on a complex and long lasting local immune activation. The bladder as a confined compartment, in which high local concentrations of the immunotherapy agent and effective recruitment of immune cells can be achieved, serves as an ideal target organ for this type of immunotherapy approach.

 

Bolli, R., B. Dawn, et al. (2003). "Role of the JAK-STAT pathway in protection against myocardial ischemia/reperfusion injury." Trends Cardiovasc Med 13(2): 72-9.

            The Janus kinase (JAK)-signal transducers and activators of transcription (STAT) pathway is a stress-responsive mechanism that transduces signals from the cell surface to the nucleus, thereby modulating gene expression. Recent studies have demonstrated that myocardial ischemia and reperfusion induce rapid activation of this pathway. Although the functional consequences of this event remain to be elucidated, there is emerging evidence that JAK-STAT signaling plays an important role in the development of the cardioprotected phenotype associated with ischemic preconditioning. Specifically, brief episodes of myocardial ischemia/reperfusion activate JAK1 and JAK2, followed by recruitment of STAT1 and STAT3, resulting in transcriptional upregulation of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2), which then mediate the infarct-sparing effects of the late phase of preconditioning. The present review focuses on this novel cardioprotective role of JAK-STAT signaling and on its potential exploitation for developing therapeutic strategies aimed at limiting ischemia/reperfusion injury.

 

Bonetti, P. O., L. O. Lerman, et al. (2003). "Statin effects beyond lipid lowering--are they clinically relevant?" Eur Heart J 24(3): 225-48.

            

Bonsignore, M. R., G. Morici, et al. (2003). "Increased airway inflammatory cells in endurance athletes: what do they mean?" Clin Exp Allergy 33(1): 14-21.

            BACKGROUND: Inflammatory cells are increased in the airways of endurance athletes, but their role in causing exercise-induced respiratory symptoms and bronchoconstriction, or their possible long-term consequences, are uncertain. AIM: To put the results of athlete studies in perspective, by analysing the pathogenesis of airway cell changes and their impact on respiratory function. RESULTS: Athletes of different endurance sports at rest showed increased airway neutrophils. Elite swimmers and skiers also showed large increases in airway eosinophils and lymphocytes, possibly related to chronic, exercise-related exposure to irritants or cold and dry air, respectively. Post-exercise studies reported variable responses of airway cells to exercise, but found no evidence of inflammatory cell activation in the airways, at variance with exercise-induced neutrophil activation in peripheral blood. The increase in airway inflammatory cells in athletes can result from hyperventilation-induced increase in airway osmolarity stimulating bronchial epithelial cells to release chemotactic factors. Hyperosmolarity may also inhibit activation of inflammatory cells by causing shedding of adhesion molecules, possibly explaining why airway inflammation appears 'frustrated' in athletes. Data on exhaled nitric oxide are few and variable, not allowing conclusions about its usefulness as a marker of airway inflammation in athletes, or its role in modulating bronchial responsiveness. CONCLUSIONS: The acute and long-term effects of exercise on airway cells need further study. Airway inflammatory cells are increased but not activated in athletes, both at rest and after exercise, and airway inflammation appears to regress in athletes quitting competitions. Altogether, these findings do not clearly indicate that habitual intense exercise may be detrimental for respiratory health. Rather, airway changes may represent chronic adaptive responses to exercise hyperventilation. An improved understanding of the effects of exercise on the airways will likely have a clinical impact on sports medicine, and on the current approach to exercise-based rehabilitation in respiratory disease.

 

Boo, Y. C. and H. Jo (2003). "Flow-dependent regulation of endothelial nitric oxide synthase: role of protein kinases." Am J Physiol Cell Physiol 285(3): C499-508.

            Vascular endothelial cells are directly and continuously exposed to fluid shear stress generated by blood flow. Shear stress regulates endothelial structure and function by controlling expression of mechanosensitive genes and production of vasoactive factors such as nitric oxide (NO). Though it is well known that shear stress stimulates NO production from endothelial nitric oxide synthase (eNOS), the underlying molecular mechanisms remain unclear and controversial. Shear-induced production of NO involves Ca2+/calmodulin-independent mechanisms, including phosphorylation of eNOS at several sites and its interaction with other proteins, including caveolin and heat shock protein-90. There have been conflicting results as to which protein kinases-protein kinase A, protein kinase B (Akt), other Ser/Thr protein kinases, or tyrosine kinases-are responsible for shear-dependent eNOS regulation. The functional significance of each phosphorylation site is still unclear. We have attempted to summarize the current status of understanding in shear-dependent eNOS regulation.

 

Bouton, C. and J. C. Drapier (2003). "Iron regulatory proteins as NO signal transducers." Sci STKE 2003(182): pe17.

            The iron regulatory proteins (IRPs) are an example of different proteins regulating the same metabolic process, iron uptake and metabolism. IRP1 is an iron-sulfur cluster-containing protein that can be converted from a cytosolic aconitase to an RNA binding posttranscriptional regulator in response to nitric oxide (NO). IRP2 lacks aconitase activity and its expression is decreased by NO signaling. In macrophages, NO is produced in response to such inflammatory ligands as interferon-gamma, which is expressed in response to mitogenic and antigenic stimuli, and lipopolysaccharide, a marker of bacterial invasion. Until recently, research results predict that the cellular response to increased NO production should be a decrease in ferritin synthesis, due to IRP1 binding to ferritin mRNA, and an increase in transferrin receptor biosynthesis, due to IRP1 binding to the transferrin mRNA. Surprisingly, however, macrophages exhibit decreased transferrin receptor concentration in response to inflammatory ligands. Bouton and Drapier discuss the physiological role and the mechanisms that may underlie this contradictory response.

 

Bredt, D. S. (2003). "Nitric oxide signaling in brain: potentiating the gain with YC-1." Mol Pharmacol 63(6): 1206-8.

            

Bredt, D. S. (2003). "Nitric oxide signaling specificity--the heart of the problem." J Cell Sci 116(Pt 1): 9-15.

            Nitric oxide (NO) is a gaseous free radical that functions as an endogenous mediator in numerous tissues. Because NO is both reactive and highly diffusible, its formation must be tightly regulated to control its synthesis and to specify its signaling. Indeed, molecular studies of the NO synthase (NOS) family of enzymes have elaborated a variety of mechanisms, including protein interactions, lipid modifications and protein phosphorylation cascades that spatially and temporally control NO biosynthesis. These mechanisms determine both the upstream cellular signals that stimulate NO formation and the downstream molecular targets for NO. Understanding these cellular pathways that control NOS will help us to elucidate the functional roles of NO and provide novel strategies to treat diseases associated with NO abnormalities.

 

Brennan, P. A., G. J. Thomas, et al. (2003). "The role of nitric oxide in oral diseases." Arch Oral Biol 48(2): 93-100.

            Although previously regarded as a toxic pollutant gas, nitric oxide (NO) is a short-lived molecule that plays a key role in many physiological and pathological processes. It is produced in vivo from the amino acid L-arginine by a complex family of enzymes termed nitric oxide synthase (NOS). Since its discovery as a biological messenger in 1987, NO has been implicated in many disease processes, ranging from septic shock to cancer. It is a highly reactive free radical and causes concentration-dependent conformational changes in proteins, enzymes and DNA, predominantly by its reaction with transition metals and thiol residues. Although high concentrations of NO are cytotoxic, the levels produced in many human cancers possibly facilitate tumour growth and dissemination. The interest in this molecule by scientists and clinicians involved with the oral cavity and head and neck regions is fairly recent, and only a tiny minority of 50,000 papers currently cited on NO relate to diseases in this anatomical area. This review gives an overview of NO, outlining its basic chemistry, formation by NOS and its possible roles in the oral diseases studied to date. The implications for possible therapeutic manipulation of NO are also discussed.

 

Briguori, C., D. Tavano, et al. (2003). "Contrast agent--associated nephrotoxicity." Prog Cardiovasc Dis 45(6): 493-503.

            Radiocontrast media can lead to a reversible form of acute renal failure that begins soon after the contrast dye administration and generally is benign. Contrast media accounts for 10% of all causes of hospital-acquired acute renal failure and represents the third leading cause of in-hospital renal function deterioration after decreased renal perfusion and postoperative renal insufficiency. The in-hospital mortality rate in patients developing renal insufficiency is related directly to the magnitude increase of serum creatinine concentration. The mortality rate ranges from 3.8% with an increase in serum creatinine level of 0.5 to 0.9 mg/dL to 64% with an increase of greater than 3.0 mg/dL. The mechanism by which contrast-induced renal failure occurs is not well understood. Contrast agent-associated nephrotoxicity appears to be a result of direct contrast-induced renal tubular epithelial cell toxicity and renal medullary ischemia. Furthermore, a key mechanism seems to be alteration in renal dynamics, probably caused by imbalances between vasodilator and vasoconstrictor factors, including the activities of nitric oxide, prostaglandins, endothelin, and reactive oxygen species. The optimal strategy to prevent contrast-associated nephrotoxicity remains uncertain. At present, recommendations are as follows: (1) periprocedural hydration, (2) use of a low-osmolality contrast, and (3) limiting the amount of contrast agent. Recently, considerable interest has resulted from the preliminary positive data on the effectiveness of prophylactic administration of acetylcysteine and fenoldopam. The former may prevent the direct oxidative tissue damage, whereas the latter is a selective intrarenal vasodilator.

 

Brisinda, G., I. M. Civello, et al. (2003). "Gastrointestinal smooth muscles and sphincters spasms: treatment with botulinum neurotoxin." Curr Med Chem 10(7): 603-23.

            More than fifty years following the discovery that botulinum neurotoxins inhibit neuromuscular transmission, these powerful poisons have become drugs with many indications. First used to treat strabismus, local injections of botulinum neurotoxin are now considered a safe and efficacious treatment for neurological and non-neurological conditions. One of the most recent achievements in the field is the observation that botulinum neurotoxin is a treatment for diseases of the gastrointestinal tract. Botulinum neurotoxin is not only potent in blocking skeletal neuromuscular transmission, but also block cholinergic nerve endings in the autonomic nervous system. The capability to inhibit contraction of smooth muscles of the gastrointestinal tract was first suggested based on in vitro observations and later demonstrated in vivo; it has also been shown that botulinum neurotoxin does not block non adrenergic non cholinergic responses mediated by nitric oxide. This has further promoted the interest to use botulinum neurotoxin as a treatment for overactive smooth muscles and sphincters, such as the lower esophageal sphincter to treat esophageal achalasia, or the internal anal sphincter to treat anal fissure. Information on the anatomical and functional organization of innervation of the gastrointestinal tract is a prerequisite to understand many features of botulinum neurotoxin action on the gut and the effects of injections placed into specific sphincters. This review presents current data on the use of botulinum neurotoxin to treat diseases of the gastrointestinal tract and summarizes recent knowledge on the pathogenesis of disorders of the gut due to a dysfunction of the enteric nervous system.

 

Bronte, V., P. Serafini, et al. (2003). "L-arginine metabolism in myeloid cells controls T-lymphocyte functions." Trends Immunol 24(6): 302-6.

            Although current attention has focused on regulatory T lymphocytes as suppressors of autoimmune responses, powerful immunosuppression is also mediated by a subset of myeloid cells that enter the lymphoid organs and peripheral tissues during times of immune stress. If these myeloid suppressor cells (MSCs) receive signals from activated T lymphocytes in the lymphoid organs, they block T-cell proliferation. MSCs use two enzymes involved in arginine metabolism to control T-cell responses: inducible nitric oxide synthase (NOS2), which generates nitric oxide (NO) and arginase 1 (Arg1), which depletes the milieu of arginine. Th1 cytokines induce NOS2, whereas Th2 cytokines upregulate Arg1. Induction of either enzyme alone results in a reversible block in T-cell proliferation. When both enzymes are induced together, peroxynitrites, generated by NOS2 under conditions of limiting arginine, cause activated T lymphocytes to undergo apoptosis. Thus, NOS2 and Arg1 might act separately or synergistically in vivo to control specific types of T-cell responses, and selective antagonists of these enzymes might prove beneficial in fighting diseases in which T-cell responses are inappropriately suppressed. This Opinion is the second in a series on the regulation of the immune system by metabolic pathways.

 

Brown, G. C. and A. Bal-Price (2003). "Inflammatory neurodegeneration mediated by nitric oxide, glutamate, and mitochondria." Mol Neurobiol 27(3): 325-55.

            In inflammatory, infectious, ischemic, and neurodegenerative pathologies of the central nervous system (CNS) glia become "activated" by inflammatory mediators, and express new proteins such as the inducible isoform of nitric oxide synthase (iNOS). Although these activated glia have benefi- cial roles, in vitro they potently kill cocultured neurons, and there is increasing evidence that they contribute to pathology in vivo. Nitric oxide (NO) from iNOS appears to be a key mediator of such glial-induced neuronal death. The high sensitivity of neurons to NO is partly due to NO causing inhibition of respiration, rapid glutamate release from both astrocytes and neurons, and subsequent excitotoxic death of the neurons. NO is a potent inhibitor of mitochondrial respiration, due to reversible binding of NO to cytochrome oxidase in competition with oxygen, resulting in inhibition of energy production and sensitization to hypoxia. Activated astrocytes or microglia cause a potent inhibition of respiration in cocultured neurons due to glial NO inhibiting cytochrome oxidase within the neurons, resulting in ATP depletion and glutamate release. In some conditions, glutamate- induced neuronal death can itself be mediated by N-methyl-D-aspartate (NMDA)-receptor activation of the neuronal isoform of NO synthase (nNOS) causing mitochondrial damage. In addition NO can be converted to a number of reactive derivatives such as peroxynitrite, NO2, N2O3, and S-nitrosothiols that can kill cells in part by inhibiting mitochondrial respiration or activation of mitochondrial permeability transition, triggering neuronal apoptosis or necrosis.

 

Brown, D. (2003). "The ins and outs of aquaporin-2 trafficking." Am J Physiol Renal Physiol 284(5): F893-901.

            This review outlines recent advances related to the molecular mechanisms and pathways of aquaporin-2 (AQP2) water channel trafficking. AQP2 is a fascinating protein, whose sorting signals can be interpreted by different cell types to achieve apical or basolateral membrane insertion, in both regulated and constitutive trafficking pathways. In addition to the well-known cAMP-mediated, stimulatory effect of vasopressin on AQP2 membrane insertion, other signaling and trafficking events can also lead to AQP2 membrane accumulation via cAMP-independent mechanisms. These include 1) elevation of cGMP, mediated by sodium nitroprusside (a nitric oxide donor), atrial natriuretic factor, and l-arginine (via nitric oxide synthase); 2) disruption of the actin cytoskeleton; and 3) inhibition of the clathrin-mediated endocytotic arm of the AQP2 recycling pathway by dominant-negative dynamin expression and by membrane cholesterol depletion. Recent data also indicate that AQP2 recycles constitutively in epithelial cells, it can be inserted into different membrane domains in different cell types both in vitro and in vivo, and these pathways can be modulated by factors including hypertonicity. The roles of accessory proteins, including small GTPases and soluble N-ethylmaleimide-sensitive factor attachment protein receptor proteins in AQP2 membrane insertion, are also being uncovered. Understanding cAMP-independent mechanisms for membrane insertion of AQP2 is especially relevant to the therapeutic bypassing of the mutated, dysfunctional vasopressin receptor in patients with X-linked nephrogenic diabetes insipidus.

 

Brozmanova, A. (2003). "[Thermoregulation of skin blood flow]." Cesk Fysiol 52(2): 73-8.

            Exposure of organism to the heat stress causes a significant increase in skin blood flow. The heat stress-induced cutaneous vasodilation initially results from the withdrawal of cutaneous sympathetic vasoconstrictor activity. In addition, there is a sympathetic active cutaneous vasodilator system which is activated during another increase of the core temperature. The mechanism for this active cutaneous vasodilation is not clear and according to several experimental studies it involves a release of a vasodilator substance bradykinin from sweat glands activated by the sudomotor nerves. According to other studies the active cutaneous vasodilation is caused by the cholinergic vasodilator nerves through release of a yet-to-be-determined neurotransmitter in the presence of the basal pool of nitric oxide. Interaction of local and reflex influences is important in the control of skin blood flow during both rest and exercise.

 

Brune, B., J. Zhou, et al. (2003). "Nitric oxide, oxidative stress, and apoptosis." Kidney Int Suppl(84): S22-4.

            Life demands intra- and intercellular communication in and between cells to respond and adapt to changes in the environment. Among signaling molecules, reactive oxygen (ROS) and nitrogen (RNS) species gained attention in facilitating intracellular communication and causing cell demise during pathology. Complexity was added with the notion that ROS and RNS signals overlap and/or produce synergistic, as well as antagonistic, effects. This is exemplified by using oxidized lipoproteins (oxLDL), or NO donors, in provoking the stabilization of two well recognized transcription factors, such as tumor suppressor p53 and hypoxia-inducible factor-1 alpha (HIF-1 alpha). Radical (i.e., superoxide) (O2-) formation in response to oxLDL is associated with p53, as well as HIF-1 alpha accumulation in human macrophages, a process that is antagonized by NO. On the other side, NO-elicited HIF-1 alpha stabilization is modulated by O2-. Thus, ROS- and RNS-signaling is important in understanding cell physiology and pathology, with the notion that marginal changes in the flux rates of either NO or O2- may shift vital signals used for communication into areas of pathology in close association with human diseases.

 

Brutsaert, D. L. (2003). "Cardiac endothelial-myocardial signaling: its role in cardiac growth, contractile performance, and rhythmicity." Physiol Rev 83(1): 59-115.

            Experimental work during the past 15 years has demonstrated that endothelial cells in the heart play an obligatory role in regulating and maintaining cardiac function, in particular, at the endocardium and in the myocardial capillaries where endothelial cells directly interact with adjacent cardiomyocytes. The emerging field of targeted gene manipulation has led to the contention that cardiac endothelial-cardiomyocytal interaction is a prerequisite for normal cardiac development and growth. Some of the molecular mechanisms and cellular signals governing this interaction, such as neuregulin, vascular endothelial growth factor, and angiopoietin, continue to maintain phenotype and survival of cardiomyocytes in the adult heart. Cardiac endothelial cells, like vascular endothelial cells, also express and release a variety of auto- and paracrine agents, such as nitric oxide, endothelin, prostaglandin I(2), and angiotensin II, which directly influence cardiac metabolism, growth, contractile performance, and rhythmicity of the adult heart. The synthesis, secretion, and, most importantly, the activities of these endothelium-derived substances in the heart are closely linked, interrelated, and interactive. It may therefore be simplistic to try and define their properties independently from one another. Moreover, in relation specifically to the endocardial endothelium, an active transendothelial physicochemical gradient for various ions, or blood-heart barrier, has been demonstrated. Linkage of this blood-heart barrier to the various other endothelium-mediated signaling pathways or to the putative vascular endothelium-derived hyperpolarizing factors remains to be determined. At the early stages of cardiac failure, all major cardiovascular risk factors may cause cardiac endothelial activation as an adaptive response often followed by cardiac endothelial dysfunction. Because of the interdependency of all endothelial signaling pathways, activation or disturbance of any will necessarily affect the others leading to a disturbance of their normal balance, leading to further progression of cardiac failure.

 

Bull, D. A. and J. Maurer (2003). "Aprotinin and preservation of myocardial function after ischemia-reperfusion injury." Ann Thorac Surg 75(2): S735-9.

            Ischemia-reperfusion injury, a complex process involving the generation and release of inflammatory cytokines, accumulation and infiltration of neutrophils and macrophages, release of oxygen free radicals, activation of proteases, and generation of nitric oxide (NO), may result in myocardial dysfunction and possible injury to other major organs. Aprotinin, a nonspecific serine protease inhibitor used to reduce the blood loss and transfusion requirements accompanying cardiac surgery, has dose-dependent effects on coagulation, fibrinolytic, and inflammatory variables. Data indicate that aprotinin may provide protection from ischemia-reperfusion injury. In myocardial tissue models of ischemia and reperfusion, aprotinin has been shown to reduce uptake of tumor necrosis factor-alpha (TNF-alpha), generation of NO, and accumulation of leukocytes. Improved myocardial function has been observed with aprotinin treatment in animal models of ischemia-reperfusion injury. In humans, data indicate that integrin expression associated with leukocyte transmigration as well as markers of myocardial damage are reduced in patients receiving aprotinin. Further, data suggest that patients who receive aprotinin may have a reduced need for inotropic support and a decreased incidence of postoperative atrial fibrillation. In all, review of this topic indicates that aprotinin may reduce aspects of ischemia-reperfusion injury and prospective clinical studies are needed to evaluate the impact of aprotinin on associated patient outcomes.

 

Burnett, A. L. (2003). "Neuroprotection and nerve grafts in the treatment of neurogenic erectile dysfunction." J Urol 170(2 Pt 2): S31-4; discussion S34.

            PURPOSE: The rationale for protecting the nerve supply of the penis derives mainly from the fact that neurological injury or disease states involving this organ commonly result in erectile dysfunction. Novel directions in the management of neurogenic erectile dysfunction that pertain specifically to sustaining penile neuronal function are described. MATERIALS AND METHODS: The review constitutes a summary of neuroprotective strategies for penile erection that are under investigation at the basic science level or have been brought to clinical practice. The basic exercise consisted primarily of a literature search using the National Library of Medicine PubMed Services, with references made to such keywords as nerve grafts, nerve growth factors, neuroprotection and nerve regeneration. RESULTS: Primary advances in this field have centered on repairing structural defects and restoring the functional integrity of the cavernous nerves of the penis. In the former autologous nerve conduits, such as sural nerve grafts, have been explored and used prominently in the context of radical prostatectomy. In the latter diverse neurotrophic treatments have been investigated, with progress mostly limited to animal models of cavernous nerve injury. Basic concepts and ongoing developments in the neurobiology of axonal regeneration were identified as being applicable to this area of neurourology. CONCLUSIONS: Because neurogenic origins represent a leading categorical cause of erectile dysfunction, the importance of developing and applying treatment approaches to alleviate neuropathic effects on the erectile tissue of the penis is certain. Medical and surgical innovations for preserving and reconstituting the functional nerve supply of the penis offer great promise in the management of erectile dysfunction.

 

Buzzi, M. G., C. Tassorelli, et al. (2003). "Peripheral and central activation of trigeminal pain pathways in migraine: data from experimental animal models." Cephalalgia 23 Suppl 1: 1-4.

            EEG-studies in migraine in the last decade has contributed modestly to the understanding of headache pathogenesis. Headache patient groups seem to have increased EEG responses to photic stimulation, but a useful biological marker for migraine in single patients has not been found. In future EEG and QEEG studies we recommend to use follow-up designs and record several EEGs across the migraine cycle. It is also important to use a blinded study design in order to avoid selection bias. A clinical EEG should be performed in patients with acute headache attacks when either epilepsy, basilar migraine, migraine with prolonged aura or alternating hemiplegia is suspected. Unequivocal epileptiform abnormalities usually suggest a diagnosis of epilepsy. In children with occipital spike-wave activity the probable diagnosis is childhood epilepsy with occipital paroxysms (CEOP). The final diagnosis of either an epilepsy syndrome or migraine must be mainly based on a clinical judgement.

 

Calderone, A. (2003). "The therapeutic effect of natriuretic peptides in heart failure; differential regulation of endothelial and inducible nitric oxide synthases." Heart Fail Rev 8(1): 55-70.

            The abnormal regulation of nitric oxide synthase activity represents an underlying feature of heart failure. Increased peripheral vascular resistance, and decreased renal function may be in part related to impaired endothelium-dependent nitric oxide (NO) synthesis. Paradoxically, the chronic production of NO by inducible nitric oxide synthase (iNOS) in heart failure exerts deleterious effects on ventricular contractility, and circulatory function. Consequently, pharmacologically improving endothelium-dependent NO synthesis and the concomitant inhibition of iNOS activity would be therapeutically advantageous. Interestingly, natriuretic peptides have been shown to differentially regulate endothelial NOS (eNOS) and iNOS activity. Moreover, in both patients and animal models of heart failure, pharmacologically increasing plasma natriuretic peptide levels ameliorated vascular tone, renal function, and ventricular contractility. Based on these observations, the following review will explore whether the therapeutic benefit of the natriuretic peptide system in heart failure may occur in part via the amelioration of endothelium-dependent NO synthesis, and the concomitant inhibition of cytokine-mediated iNOS expression.

 

Callahan, A. S., 3rd (2003). "Vascular pleiotropy of statins: clinical evidence and biochemical mechanisms." Curr Atheroscler Rep 5(1): 33-7.

            The ability of statins to lower serum cholesterol and reduce coronary heart disease endpoints has confirmed portions of the lipid hypothesis. However, the time to benefit and increased benefit in overlapping populations have suggested that nonlipid or pleiotropic effects of statins may be present. The apparent benefit of statins in cerebrovascular disease may imply a similar final common pathway among the diverse mechanisms of vascular diseases. Statins' inhibition of isoprenoid intermediates may modify GTP binding proteins such as Rho. The augmentation of collateral blood flow downstream of activated plaque through endothelial cell nitric oxide synthase may be the biochemical basis of statins' vascular pleiotropy. Eventual clinical paradigms of statin use may include higher doses to enhance pleiotropic effects and treatment, even when lipid markers are within guidelines.

 

Campbell, D. J. (2003). "The renin-angiotensin and the kallikrein-kinin systems." Int J Biochem Cell Biol 35(6): 784-91.

            The renin-angiotensin system (RAS) and the kallikrein-kinin system (KKS) each encompasses a large number of molecules, with several participating in both systems. The RAS generates a family of bioactive angiotensin peptides with varying biological activities. These include angiotensin-(1-8) (Ang II), angiotensin-(2-8) (Ang III), angiotensin-(3-8) (Ang IV), and angiotensin-(1-7) [Ang-(1-7)]. Ang II and Ang III act on type 1 (AT(1)) and type 2 (AT(2)) angiotensin receptors, whereas, Ang IV and Ang-(1-7) act on their own receptors. The KKS also generates a family of bioactive peptides with varying biological activities. These include hydroxylated and non-hydroxylated bradykinin and kallidin peptides and their carboxypeptidase metabolites des-Arg(9)-bradykinin and des-Arg(10)-kallidin. Whereas bradykinin and kallidin act mainly via the type 2 bradykinin (B(2)) receptor, des-Arg(9)-bradykinin and des-Arg(10)-kallidin act mainly via the type 1 bradykinin (B(1)) receptor. The AT(1) receptor forms heterodimers with the AT(2) and B(2) receptors and there is cross talk between the AT(1) and epidermal growth factor receptors. The B(2) receptor also interacts with angiotensin converting enzyme and nitric oxide synthase. Both angiotensin and kinin peptides are metabolised by many different peptidases that are important determinants of the activities of the RAS and KKS, and several of which participate in both systems.

 

Casadei, B. and C. E. Sears (2003). "Nitric-oxide-mediated regulation of cardiac contractility and stretch responses." Prog Biophys Mol Biol 82(1-3): 67-80.

            In the heart, nitric oxide (NO) is constitutively produced by the vascular and endocardial endothelium, the cardiomyocytes and the autonomic nerves. Whereas stimulation of NO release from the vascular endothelium has consistently been shown to quicken the onset of left ventricular (LV) relaxation and cause a small reduction in peak contraction, the role of myocardial NO production in regulating cardiac function appears to be more complex and controversial. Some studies have shown that non-isoform-specific inhibition of NO synthesis with L-arginine analogues has no effect on basal contraction in LV myocytes. However, others have demonstrated that stimulation of myocardial NO production can offset the increase in contraction in response to a rise in intracellular Ca(2+).Cardiac NO production is also activated by stretch and under these conditions NO has been shown to facilitate the Frank-Starling response and to contribute to the increase in intracellular Ca(2+) transients that mediates the slow increase in contraction in response to stretch (i.e., the Anrep effect).These findings suggest that NO can mediate diverse and even contrasting actions within the myocardium, a notion that is difficult to reconcile with the early description of NO as a highly reactive and diffusible molecule possessing minimal specificity in its interactions. The purpose of this short review is to revisit some of the 'controversial' aspects of NO-mediated regulation of myocardial function, taking into account our current understanding of how mammalian cells may target and regulate the synthesis of NO in such a way that NO can serve diverse physiological functions.

 

Chainani-Wu, N. (2003). "Safety and anti-inflammatory activity of curcumin: a component of tumeric (Curcuma longa)." J Altern Complement Med 9(1): 161-8.

            INTRODUCTION: Tumeric is a spice that comes from the root Curcuma longa, a member of the ginger family, Zingaberaceae. In Ayurveda (Indian traditional medicine), tumeric has been used for its medicinal properties for various indications and through different routes of administration, including topically, orally, and by inhalation. Curcuminoids are components of tumeric, which include mainly curcumin (diferuloyl methane), demethoxycurcumin, and bisdemethoxycurcmin. OBJECTIVES: The goal of this systematic review of the literature was to summarize the literature on the safety and anti-inflammatory activity of curcumin. METHODS: A search of the computerized database MEDLINE (1966 to January 2002), a manual search of bibliographies of papers identified through MEDLINE, and an Internet search using multiple search engines for references on this topic was conducted. The PDR for Herbal Medicines, and four textbooks on herbal medicine and their bibliographies were also searched. RESULTS: A large number of studies on curcumin were identified. These included studies on the antioxidant, anti-inflammatory, antiviral, and antifungal properties of curcuminoids. Studies on the toxicity and anti-inflammatory properties of curcumin have included in vitro, animal, and human studies. A phase 1 human trial with 25 subjects using up to 8000 mg of curcumin per day for 3 months found no toxicity from curcumin. Five other human trials using 1125-2500 mg of curcumin per day have also found it to be safe. These human studies have found some evidence of anti-inflammatory activity of curcumin. The laboratory studies have identified a number of different molecules involved in inflammation that are inhibited by curcumin including phospholipase, lipooxygenase, cyclooxygenase 2, leukotrienes, thromboxane, prostaglandins, nitric oxide, collagenase, elastase, hyaluronidase, monocyte chemoattractant protein-1 (MCP-1), interferon-inducible protein, tumor necrosis factor (TNF), and interleukin-12 (IL-12). CONCLUSIONS: Curcumin has been demonstrated to be safe in six human trials and has demonstrated anti-inflammatory activity. It may exert its anti-inflammatory activity by inhibition of a number of different molecules that play a role in inflammation.

 

Champion, H. C., M. W. Skaf, et al. (2003). "Role of nitric oxide in the pathophysiology of heart failure." Heart Fail Rev 8(1): 35-46.

            Nitric oxide (NO) plays critical roles in the regulation of integrated cardiac and vascular function and homeostasis. An understanding of the physiologic role and relative contribution of the three NO synthase isoforms (neuronal--NOS1, inducible--NOS2, and endothelial--NOS3) is imperative to comprehend derangements of the NO signaling pathway in the failing cardiovascular system. Several theories of NO and its regulation have developed as explanations for the divergent observations from studies in health and disease states. Here we review the physiologic and pathophysiologic influence of NO on cardiac function, in a framework that considers several theories of altered NO signaling in heart failure. We discuss the notion of spatial compartmentalization of NO signaling within the myocyte in an effort to reconcile many controversies about derangements in the influences of NO in the heart and vasculature.

 

Chang, T. M. (2003). "Future generations of red blood cell substitutes." J Intern Med 253(5): 527-35.

            Polyhaemoglobins (PolyHb) and perfluorochemicals are in advanced phase III clinical trials and conjugated haemoglobins in phase II clinical trial. New recombinant human haemoglobin with no vasoactivity is being developed. A soluble macromolecule of PolyHb-catalase-superoxide dismutase is being studied as an oxygen carrier with antioxidant properties. New artificial red blood cells that are more like RBC are being developed. One is based on haemoglobin lipid vesicles. A more recent one is based on nano-dimension artificial red blood cells containing haemoglobin and RBC enzymes with membrane formed from composite copolymer of polyethylene glycol-polylactic acid. Their circulation time is double that of PolyHb.

 

Chariot, A., M. A. Meuwis, et al. (2003). "NF-kappaB activating scaffold proteins as signaling molecules and putative therapeutic targets." Curr Med Chem 10(7): 593-602.

            More than fifty years following the discovery that botulinum neurotoxins inhibit neuromuscular transmission, these powerful poisons have become drugs with many indications. First used to treat strabismus, local injections of botulinum neurotoxin are now considered a safe and efficacious treatment for neurological and non-neurological conditions. One of the most recent achievements in the field is the observation that botulinum neurotoxin is a treatment for diseases of the gastrointestinal tract. Botulinum neurotoxin is not only potent in blocking skeletal neuromuscular transmission, but also block cholinergic nerve endings in the autonomic nervous system. The capability to inhibit contraction of smooth muscles of the gastrointestinal tract was first suggested based on in vitro observations and later demonstrated in vivo; it has also been shown that botulinum neurotoxin does not block non adrenergic non cholinergic responses mediated by nitric oxide. This has further promoted the interest to use botulinum neurotoxin as a treatment for overactive smooth muscles and sphincters, such as the lower esophageal sphincter to treat esophageal achalasia, or the internal anal sphincter to treat anal fissure. Information on the anatomical and functional organization of innervation of the gastrointestinal tract is a prerequisite to understand many features of botulinum neurotoxin action on the gut and the effects of injections placed into specific sphincters. This review presents current data on the use of botulinum neurotoxin to treat diseases of the gastrointestinal tract and summarizes recent knowledge on the pathogenesis of disorders of the gut due to a dysfunction of the enteric nervous system.

 

Charkoudian, N. (2003). "Skin blood flow in adult human thermoregulation: how it works, when it does not, and why." Mayo Clin Proc 78(5): 603-12.

            The thermoregulatory control of human skin blood flow is vital to the maintenance of normal body temperatures during challenges to thermal homeostasis. Sympathetic neural control of skin blood flow includes the noradrenergic vasoconstrictor system and a sympathetic active vasodilator system, the latter of which is responsible for 80% to 90% of the substantial cutaneous vasodilation that occurs with whole body heat stress. With body heating, the magnitude of skin vasodilation is striking: skin blood flow can reach 6 to 8 L/min during hyperthermia. Cutaneous sympathetic vasoconstrictor and vasodilator systems also participate in baroreflex control of blood pressure; this is particularly important during heat stress, when such a large percentage of cardiac output is directed to the skin. Local thermal control of cutaneous blood vessels also contributes importantly--local warming of the skin can cause maximal vasodilation in healthy humans and includes roles for both local sensory nerves and nitric oxide. Local cooling of the skin can decrease skin blood flow to minimal levels. During menopause, changes in reproductive hormone levels substantially alter thermoregulatory control of skin blood flow. This altered control might contribute to the occurrence of hot flashes. In type 2 diabetes mellitus, the ability of skin blood vessels to dilate is impaired. This impaired vasodilation likely contributes to the increased risk of heat illness in this patient population during exposure to elevated ambient temperatures. Raynaud phenomenon and erythromelalgia represent cutaneous microvascular disorders whose pathophysiology appears to relate to disorders of local and/or reflex thermoregulatory control of the skin circulation.

 

Chen, Y. and R. A. Swanson (2003). "Astrocytes and brain injury." J Cereb Blood Flow Metab 23(2): 137-49.

            Astrocytes are the most numerous cell type in the central nervous system. They provide structural, trophic, and metabolic support to neurons and modulate synaptic activity. Accordingly, impairment in these astrocyte functions during brain ischemia and other insults can critically influence neuron survival. Astrocyte functions that are known to influence neuronal survival include glutamate uptake, glutamate release, free radical scavenging, water transport, and the production of cytokines and nitric oxide. Long-term recovery after brain injury, through neurite outgrowth, synaptic plasticity, or neuron regeneration, is influenced by astrocyte surface molecule expression and trophic factor release. In addition, the death or survival of astrocytes themselves may affect the ultimate clinical outcome and rehabilitation through effects on neurogenesis and synaptic reorganization.

 

Chevlen, E. (2003). "Opioids: a review." Curr Pain Headache Rep 7(1): 15-23.

            Recent discoveries in opioid pharmacology help explain the enormous variability in clinical responses to these powerful analgesics. Although there is only one m opioid receptor gene, splice variants of that gene's expression result in a panoply of different functioning receptors. Other sources of variable response include polymorphisms in the m opioid receptor regulatory region, and pharmacokinetic differences because of cytochrome P-450 mono-oxygenase heterogeneity. Analgesic tolerance is likely the key phenomenon limiting the benefit of opioids. A plethora of intracellular pathways affects this. Among them are the N-methyl-D-aspartate receptor, protein kinase C gamma activity, nitric oxide synthase, and GM1 ganglioside content of the neuronal membrane. Clinical studies undercut the routine use of meperidine in most settings. Other studies have shown better ways to diminish opioid side effects.

 

Cho, J. J., P. Cadet, et al. (2003). "The nongenomic protective effects of estrogen on the male cardiovascular system: clinical and therapeutic implications in aging men." Med Sci Monit 9(3): RA63-8.

            Although the preponderance of studies investigating the effects of estrogen on vasomotor tone and function have focused on women, a number of recent studies have intriguingly shown that estrogen's rapid vasodilatory properties is also preserved in men. Unlike classical steroid transcription mediated pathways, estrogen's acute vasodilatory effect is mediated by calcium dependent cell surface estrogen receptors that stimulate constitutive endothelial nitric oxide synthase (eNOS) activity. The transient release of eNOS derived nitric oxide exerts profound physiological effects on the vasculature exerting a state of cellular inhibition (i.e. vasodilation). Thus, the partial or complete attenuation of this rapid signaling system can promote endothelial dysfunction, an early pathophysiological event in atherosclerotic development. Consequently, human males experiencing age-related declines in testosterone and aromatase derived estradiol plasma levels may lose a vital cardioprotective mechanism that preserves proper endothelial function. Therapeutic strategies to preserve basal nitric oxide levels through the maintenance of normal physiological estradiol levels may confer cardiovascular benefits to aging males.

 

Chong, A. Y., A. D. Blann, et al. (2003). "Assessment of endothelial damage and dysfunction: observations in relation to heart failure." Qjm 96(4): 253-67.

            

Cirino, G., S. Fiorucci, et al. (2003). "Endothelial nitric oxide synthase: the Cinderella of inflammation?" Trends Pharmacol Sci 24(2): 91-5.

            A hallmark of inflammation is increased vascular permeability. Increases in vascular permeability and the migration of inflammatory cells are linked to complex interactions of inflammatory mediators with the vascular endothelium. Normally, endothelial nitric oxide synthase (eNOS) produces a tonic amount of nitric oxide (NO), which is responsible for the homeostasis between the endothelium and surrounding tissues. However, most agonists that act on endothelial cells cause a series of post-translational modifications that influence eNOS activity. Furthermore, stimulation by shear stress, autacoids or growth factors either induces eNOS or shifts it to a more active state, which produces a burst of NO. Here, we highlight recent findings about eNOS and propose how new pharmacological tools can be used to dissect the involvement and contribution of eNOS to inflammatory responses.

 

Clark, M. G., M. G. Wallis, et al. (2003). "Blood flow and muscle metabolism: a focus on insulin action." Am J Physiol Endocrinol Metab 284(2): E241-58.

            The vascular system controls the delivery of nutrients and hormones to muscle, and a number of hormones may act to regulate muscle metabolism and contractile performance by modulating blood flow to and within muscle. This review examines evidence that insulin has major hemodynamic effects to influence muscle metabolism. Whole body, isolated hindlimb perfusion studies and experiments with cell cultures suggest that the hemodynamic effects of insulin emanate from the vasculature itself and involve nitric oxide-dependent vasodilation at large and small vessels with the purpose of increasing access for insulin and nutrients to the interstitium and muscle cells. Recently developed techniques for detecting changes in microvascular flow, specifically capillary recruitment in muscle, indicate this to be a key site for early insulin action at physiological levels in rats and humans. In the absence of increases in bulk flow to muscle, insulin may act to switch flow from nonnutritive to the nutritive route. In addition, there is accumulating evidence to suggest that insulin resistance of muscle in vivo in terms of impaired glucose uptake could be partly due to impaired insulin-mediated capillary recruitment. Exercise training improves insulin-mediated capillary recruitment and glucose uptake by muscle.

 

Collins, H. L. (2003). "The role of iron in infections with intracellular bacteria." Immunol Lett 85(2): 193-5.

            The requirement for iron as a critical component for cellular processes has long been appreciated. During infection with intracellular bacteria, iron is required by both the host cell and the pathogen that inhabits the host cell. Macrophages require iron as a cofactor for the execution of important antimicrobial effector mechanisms, including the NADPH dependent oxidative burst and the production of nitrogen radicals catalysed by the inducible nitric oxide synthase. On the other side of the equation, intracellular bacteria such as Salmonella typhimurium and Mycobacterium tuberculosis have an obligate requirement for iron to support their growth and survival inside cells. This brief report summarises the background to our work on iron modulation in infections with these two organisms and highlights key observations on how modulation of host iron status disturbs the equilibrium between host and pathogen and can determine the outcome of infection.

 

Cooke, J. P. (2003). "Flow, NO, and atherogenesis." Proc Natl Acad Sci U S A 100(3): 768-70.

            

Corti, R., V. Fuster, et al. (2003). "Pathogenetic concepts of acute coronary syndromes." J Am Coll Cardiol 41(4 Suppl S): 7S-14S.

            The propensity of plaque to disrupt is a major determinant of future ischemic events. Although they are distinct from one another, the atherosclerotic and thrombotic processes appear to be interdependent and may be integrated under the term "atherothrombosis." It is now clear that plaque composition, rather than the percent stenosis, is a major determinant of plaque vulnerability. Plaque disruption seems to depend on both passive and active phenomena and is not purely mechanical. Inflammation (activation of monocytes/macrophages) is a major determinant of both plaque vulnerability and thrombogenicity as they relate to plaque disruption. In one-third of acute coronary syndromes, there is, however, no plaque disruption but only superficial erosion of a markedly stenotic, fibrotic plaque. In these cases, thrombus formation may be exacerbated by a hyperthrombogenic state present in patients with certain systemic risk factors. The endothelium plays a pivotal role in vascular homeostasis and hemostasis. This dynamic organ regulates blood thrombogenicity as well as contractile, secretory, and mitogenic activities in the vessel wall. Some classic risk factors induce endothelial dysfunction by reducing the bioavailability of nitric oxide, increasing tissue endothelin-1, and activating pro-inflammatory signaling pathways. Vascular hemostasis, which is the maintenance of blood fluidity and vascular integrity, is achieved by counter-balancing the intrinsic clotting tendency of blood. As a consequence of the central role of endothelial cells in hemostatic control, a dysfunctional endothelium will generate a pro-thrombotic environment favoring development of atherosclerotic lesions and thrombotic complications.

 

Cowley, A. W., Jr., T. Mori, et al. (2003). "Role of renal NO production in the regulation of medullary blood flow." Am J Physiol Regul Integr Comp Physiol 284(6): R1355-69.

            The unique role of nitric oxide (NO) in the regulation of renal medullary function is supported by the evidence summarized in this review. The impact of reduced production of NO within the renal medulla on the delivery of blood to the medulla and on the long-term regulation of sodium excretion and blood pressure is described. It is evident that medullary NO production serves as an important counterregulatory factor to buffer vasoconstrictor hormone-induced reduction of medullary blood flow and tissue oxygen levels. When NO synthase (NOS) activity is reduced within the renal medulla, either pharmacologically or genetically [Dahl salt-sensitive (S) rats], a super sensitivity to vasoconstrictors develops with ensuing hypertension. Reduced NO production may also result from reduced cellular uptake of l-arginine in the medullary tissue, resulting in hypertension. It is concluded that NO production in the renal medulla plays a very important role in sodium and water homeostasis and the long-term control of arterial pressure.

 

Cross, R. K. and K. T. Wilson (2003). "Nitric oxide in inflammatory bowel disease." Inflamm Bowel Dis 9(3): 179-89.

            Nitric oxide (NO) is a pleiotropic free radical messenger molecule. There is a large body of evidence that the inducible form of the NO synthase enzyme (iNOS) that is responsible for high-output production of NO from l-arginine is up-regulated in various forms of mucosal inflammation. Consistent with this, multiple detection strategies have demonstrated that iNOS expression, enzymatic activity, and NO production are increased in human inflammatory bowel disease tissues. There is also evidence that the level of iNOS-derived NO correlates well with disease activity in ulcerative colitis, while for Crohn's disease, the results are more variable. A substantial number of animal studies have assessed the role of inducible NO production. While the majority of studies have shown improvement in experimental inflammatory bowel disease with iNOS inhibition, there are also a significant number of reports of exacerbation of disease with inhibitors. Similarly, studies using iNOS-deficient mice in colitis models have shown improvement, worsening, or no effect on disease. The authors suggest that additional studies to assess the role of the competing biochemical pathway, namely the conversion of l-arginine to polyamines via the actions of arginase and ornithine decarboxylase, may provide important new insights into understanding the regulation of mucosal inflammation and inflammatory bowel disease.

 

Das, U. N. (2003). "Can memory be improved? A discussion on the role of ras, GABA, acetylcholine, NO, insulin, TNF-alpha, and long-chain polyunsaturated fatty acids in memory formation and consolidation." Brain Dev 25(4): 251-61.

            It is proposed that long-chain polyunsaturated fatty acids when given from the perinatal period will ensure proper development and growth of the brain and maintain the activity and/or concentrations of ras, nitric oxide, insulin, and various neurotransmitters and cytokines at physiological level and thus, improve memory and prevent learning deficits.

 

Davies, C. A., S. A. Rocks, et al. (2003). "Analysis of nitrite and nitrate in the study of inflammation." Methods Mol Biol 225: 305-20.

            

Davis, S. D. (2003). "Neonatal and pediatric respiratory diagnostics." Respir Care 48(4): 367-84; discussion 384-5.

            Evaluating respiratory function in children, especially infants and preschoolers, is difficult because of lack of patient cooperation with and understanding of lung function testing. Because of recent advances in diagnostic tools, investigators are now able to assess normal lung physiology, the presence or absence of airway disease, and therapeutic interventions in this young age group. Recent advances in infant lung function testing, preschool spirometry, forced oscillation methods, and the interrupter respiratory resistance technique are discussed. Exhaled nitric oxide and carbon monoxide measurements in children are also reviewed. The technical aspects, advantages, disadvantages, and clinical applications of these tools are summarized. These remarkable advances have yet to be applied in multicenter trials with young children. Adhering to standards will be critical for future multicenter trials to assess the clinical utility of these potential outcome measures.

 

De Deyn, P. P., R. Vanholder, et al. (2003). "Nitric oxide in uremia: effects of several potentially toxic guanidino compounds." Kidney Int Suppl(84): S25-8.

            Vascular and neurologic impairment remain an important source of morbidity in patients with chronic renal failure (CRF). A portion of CRF patients still suffers from uremic encephalopathy or other signs of nervous system impairment. Several reports demonstrate increased incidence of cardiac infarction and cerebrovascular accidents in CRF patients, even in those with otherwise adequate dialysis treatment [1]. Premature vascular disease, including myocardial infarction, stroke, and peripheral vascular disorder, are the leading causes of death in this population. Although several traditional risk factors for vascular disease and endothelial dysfunction, including smoking, diabetes, dyslipidemia, and hypertension, are often increased in CRF, these factors can only partly explain the high vasculopathy-related morbidity and mortality. Several authors have postulated that CRF-associated atherosclerosis and endothelial dysfunction result from accumulation of certain 'uremic factors,' the identities of which are still a matter of debate. These factors include a variety of guanidino compounds (GCs), which have been shown to be nitric oxide synthase (NOS) modulators both in vitro and in vivo. However, other effects of accumulated uremic GCs have been identified.

 

Dell'Albani, P., R. Santangelo, et al. (2003). "Role of the JAK/STAT signal transduction pathway in the regulation of gene expression in CNS." Neurochem Res 28(1): 53-64.

            Over the last 20 years the JAK/STAT signal transduction pathway has been extensively studied. An enormous amount of data on different cell signal transduction pathways is now available. The JAK/STAT signal transduction pathway is one of the intracellular signaling pathways activated by cytokines and growth factors that was first studied in the hematopoietic system, but recent data demonstrate that this signal transduction is also greatly utilized by other systems. The JAK/STAT pathway is a signaling cascade that links the activation of specific cell membrane receptors to nuclear gene expression. This review is focused on the role of JAK/STAT signal transduction pathway activation in the central nervous system (CNS).

 

Delles, C. and R. E. Schmieder (2003). "[Endothelial function of the human renal vasculature]." Dtsch Med Wochenschr 128(3): 92-6.

            

Derdak, S. (2003). "High-frequency oscillatory ventilation for acute respiratory distress syndrome in adult patients." Crit Care Med 31(4 Suppl): S317-23.

            INTRODUCTION: High-frequency oscillatory ventilation (HFOV) using an open-lung strategy has been demonstrated to improve oxygenation in neonatal and pediatric respiratory failure, without increasing barotrauma. Animal studies using small (<4 mm) endotracheal tubes have shown reduced histopathologic evidence of lung injury and inflammatory mediator release, suggesting reduced ventilator-induced lung injury. CLINICAL STUDIES: During the last decade, case reports and observational studies of HFOV in patients failing conventional ventilation strategies have suggested improved oxygenation in adult patients with severe acute respiratory distress syndrome. These reports have also suggested that early (2 days) initiation of HFOV is more likely to result in survival than delayed initiation (>7 days). A recently published randomized, controlled trial in acute respiratory distress syndrome patients (n = 148) comparing HFOV with a pressure-control ventilation strategy (Pao(2)/Fio(2) ratio of <or=200 mm Hg on positive end-expiratory pressure of >10 cm H(2)O) demonstrated early (<16 hrs) improvement in Pao(2)/Fio(2) (p =.008) in the HFOV group but no significant difference in oxygenation index between the two groups during the initial 72 hrs of treatment. Thirty-day mortality was 37% in the HFOV group and 52% in the conventional ventilation group (p =.102). There was no significant difference between treatment groups in the prevalence of barotrauma, hemodynamic instability, or mucus plugging. This study suggests that HFOV is as effective and safe as the conventional strategy to which it was compared. CLINICAL APPLICATION: For clinical use in adults, a trial of HFOV may be considered when Fio(2) requirements exceed 60% and mean airway pressure is approaching 20 cm H(2)O or higher (or, alternatively, positive end-expiratory pressure of >15 cm H(2)O). It is currently unknown whether initiating HFOV at a lower severity threshold would result in reduced ventilator-associated lung injury or mortality. FUTURE DIRECTIONS: Future studies should compare different algorithms of applying HFOV to determine the optimal techniques for achieving oxygenation and ventilation, while minimizing ventilator-associated lung injury. The potential role of adjunctive therapies used with HFOV (e.g., prone ventilation, inhaled nitric oxide, aerosolized vasodilators, liquid ventilation) will require further research.

 

Devuyst, O. (2003). "Variable renal disease progression in autosomal dominant polycystic kidney disease: a role for nitric oxide?" J Nephrol 16(3): 449-52.

            Autosomal dominant polycystic kidney disease (ADPKD) is characterized by a variable renal disease progression, which is primarily due to genetic heterogeneity (PKD1 vs. PKD2). Evidence obtained in murine models and studies of variability in siblings and twins suggest that modifier genes influence renal disease progression in ADPKD. These modifier loci could affect cystogenesis and/or cyst progression, but also more general factors, i.e. endothelial dysfunction. The demonstration of endothelial dysfunction in Pkd1(+/-) mice and ADPKD patients, and the effect of the frequent Glu298Asp polymorphism of ENOS on renal disease progression in ADPKD suggest that an impaired release of nitric oxide (NO) by endothelial cells can accelerate renal function degradation. These results also suggest that polycystins can participate in the regulation of endothelial NO synthase (eNOS) and that addressing endothelial dysfunction in ADPKD can offer a new perspective to slow renal disease progression.

 

Dick, A. D., D. Carter, et al. (2003). "Control of myeloid activity during retinal inflammation." J Leukoc Biol 74(2): 161-6.

            Combating myeloid cell-mediated destruction of the retina during inflammation or neurodegeneration is dependent on the integrity of homeostatic mechanisms within the tissue that may suppress T cell activation and their subsequent cytokine responses, modulate infiltrating macrophage activation, and facilitate healthy tissue repair. Success is dependent on response of the resident myeloid-cell populations [microglia (MG)] to activation signals, commonly cytokines, and the control of infiltrating macrophage activation during inflammation, both of which appear highly programmed in normal and inflamed retina. The evidence that tissue CD200 constitutively provides down-regulatory signals to myeloid-derived cells via cognate CD200-CD200 receptor (R) interaction supports inherent tissue control of myeloid cell activation. In the retina, there is extensive neuronal and endothelial expression of CD200. Retinal MG in CD200 knockout mice display normal morphology but unlike the wild-type mice, are present in increased numbers and express nitric oxide synthase 2, a macrophage activation marker, inferring that loss of CD200 or absent CD200R ligation results in "classical" activation of myeloid cells. Thus, when mice lack CD200, they show increased susceptibility to and accelerated onset of tissue-specific autoimmunity.

 

Dordas, C., J. Rivoal, et al. (2003). "Plant haemoglobins, nitric oxide and hypoxic stress." Ann Bot (Lond) 91 Spec No: 173-8.

            It is now known that there are several classes of haemoglobins in plants. A specialized class of haemoglobins, symbiotic haemoglobins, were discovered 62 years ago and are found only in nodules of plants capable of symbiotic nitrogen fixation. Plant haemoglobins, with properties distinct from symbiotic haemoglobins were discovered 18 years ago and are now believed to exist throughout the plant kingdom. They are expressed in different organs and tissues of both dicot and monocot plants. They are induced by hypoxic stress and by oversupply of certain nutrients. Most recently, truncated haemoglobins have been shown to also exist in plants. While hypoxic stress-induced haemoglobins are widespread in the plant kingdom, their function has not been elucidated. This review discusses the recent findings regarding the function of these haemoglobins in relation to adaptation to hypoxia in plants. We propose that nitric oxide is an important metabolite in hypoxic plant cells and that at least one of the functions of hypoxic stress-induced haemoglobins is to modulate nitric oxide levels in the cell.

 

Duffy, S. J. and J. A. Vita (2003). "Effects of phenolics on vascular endothelial function." Curr Opin Lipidol 14(1): 21-7.

            PURPOSE OF REVIEW: There continues to be considerable interest in the concept that antioxidant therapy may reduce cardiovascular risk. Phenols have antioxidant properties and may be important micronutrients. Epidemiological studies have demonstrated a strong link between phenolic intake and reduced cardiovascular risk, but the mechanism of benefit has not been determined. RECENT FINDINGS: Recent evidence has emerged that a number of phenolic compounds, particularly flavonoids, reverse vascular endothelial dysfunction. The normal endothelium plays a critical role in regulating vascular function, and endothelial dysfunction is associated with increased cardiovascular risk. The present article reviews the links between phenolic intake, endothelial function and cardiovascular risk. SUMMARY: Endothelium-derived nitric oxide bioactivity appears to be increased by supplementation with a number of phenols, and this may explain some of the favourable effects of high phenolic intake seen in epidemiological studies.

 

Dumont, L., C. Lysakowski, et al. (2003). "[High altitude cerebral oedema]." Ann Fr Anesth Reanim 22(4): 320-4.

            Acute mountain sickness and high altitude cerebral edema are specific pathologies of high altitude exposure. The usual symptoms of acute mountain sickness are headache, nausea, vomiting, insomnia, lassitude, dizziness and ataxia. High altitude cerebral oedema is a severe state of acute mountain sickness with, in addition, alteration of mental status and consciousness. The pathophysiology of these 2 diseases are essentially due to an increase of intracranial pressure directly dependent of an increase of cerebral volume. Molecular and cellular mechanisms underlying acute mountain sickness and high altitude cerebral oedema are still poorly understood. The regulation of cerebral blood flow by nitric oxide seems to play a major role.

 

Eberhardt, O. and J. B. Schulz (2003). "Apoptotic mechanisms and antiapoptotic therapy in the MPTP model of Parkinson's disease." Toxicol Lett 139(2-3): 135-51.

            The 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) model constitutes the best-characterized toxin paradigm for Parkinson's disease, faithfully replicating most of its clinical and pathological hallmarks. Many lines of evidence point to a significant contribution of apoptosis to cell death after application of 1-methyl-4-phenylpyridinium (MPP(+)) in cell culture or MPTP in vivo. This holds true for apoptotic DNA strand breaks, activation of the JNK pathway and caspases, induction of Par-4 protein and the protection conferred by interference with p53, Apaf-1 or Bax signalling. In MPTP models, intervention in upstream events of apoptosis, e.g. by inhibition of the JNK pathway, provides morphological and functional rescue. In contrast, inhibition of the propagation and execution phase of apoptosis, e.g. by inhibition of caspases, blocks or delays cell death but may not recover neuronal function. At this stage, the combination of an anti-apoptotic together with a neurorestorative therapy may be promising.

 

Edwards, S. (2003). "Cellular pathophysiology. Part 2: Responses following hypoxia." Prof Nurse 18(11): 636-9.

            The first paper in this series discussed the physiological processes that occur within cells following an injury. This second and final paper looks at the physiological responses that occur following a hypoxic injury, including the problems caused by free radicals, nitric oxide and calcium. The implications for practice that result will be discussed in detail.

 

Egan, B. M. (2003). "Insulin resistance and the sympathetic nervous system." Curr Hypertens Rep 5(3): 247-54.

            The obesity epidemic is driving metabolic (insulin resistance) syndrome-related health problems including an approximately threefold increased coronary heart disease risk. Sympathetic hyperfunction may participate in the pathogenesis and complications of the metabolic syndrome including higher blood pressure, a more active renin-angiotensin system, insulin resistance, faster heart rates, and excess cardiovascular disease including sudden death. Possible factors augmenting sympathetic activation in the metabolic syndrome include alterations of insulin, leptin, nonesterified fatty acids (NEFAs), cytokines, tri-iodothyronine, eicosanoids, sleep apnea, nitric oxide, endorphins, and neuropeptide Y. Of note, high plasma NEFAs are a risk factor for hypertension and sudden death. In short-term human studies, NEFAs can raise blood pressure, heart rate, and a(1)-adrenoceptor vasoreactivity, while reducing baroreflex sensitivity, endothelium-dependent vasodilatation, and vascular compliance. Efforts to further identify the mechanisms and consequences of sympathetic dysfunction in the metabolic syndrome may provide insights for therapeutic advances to ameliorate the excess cardiovascular risk and adverse outcomes.

 

Elmarakby, A. A., J. M. Williams, et al. (2003). "Targeting sources of superoxide and increasing nitric oxide bioavailability in hypertension." Curr Opin Investig Drugs 4(3): 282-90.

            Overproduction of oxygen free radicals, which is mainly mediated by superoxide, occurs in human hypertension and a wide variety of animal models. There are several important enzymatic sources of superoxide production, including NADPH oxidase, xanthine oxidase and uncoupled nitric oxide synthase. Superoxide levels are also controlled through endogenous antioxidant systems and superoxide dismutase is the primary antioxidant in the vascular system. Strategies have therefore focused on combating hypertension and vascular disease through the inhibition of superoxide-generating enzymes, and scavenging superoxide. While results from animal studies are promising, no consensus has been reached on identifying a drug target for the reliable and effective treatment of oxidative stress in hypertension.

 

Elsayed, N. M. and N. V. Gorbunov (2003). "Interplay between high energy impulse noise (blast) and antioxidants in the lung." Toxicology 189(1-2): 63-74.

            High-energy impulse noise (BLAST) is a physical event characterized by an abrupt rise in atmospheric pressure above ambient lasting for a very short period, but potentially causing significant material and biological damage. Exposure to high-level BLAST can be destructive and lethal. Low-level BLAST similar to what is encountered repeatedly by military personnel during training and combat from detonation of munitions and firing of large caliber weapons, and during occupational use of explosives and some heavy machinery, can also cause significant injury. Globally, civilians are increasingly exposed to BLAST resulting from terrorist bombings or abandoned unmarked mines following numerous wars and conflicts. We have shown previously in several animal models that exposure to non-lethal BLAST results in pathological changes, mostly to the hollow organs characterized in the lungs, the most sensitive organ, by rupture of alveolar septa, and pulmonary hemorrhage and edema. These events potentially can cause alveolar flooding, respiratory insufficiency and adult respiratory distress syndrome (ARDS), leading to varying degrees of hypoxia, antioxidant depletion and oxidative damage. We have also observed progressive formation of nitric oxide in blood and other tissues. The totality of these observations supports our general hypothesis that exposure to BLAST can lead to antioxidant depletion and oxidative damage. Understanding the mechanism(s) of BLAST-induced oxidative stress may have important implications that include a potential beneficial role for antioxidants as a prophylaxis or as secondary treatment of injury after exposure alongside other protective and therapeutic modalities. In addition, it suggests a role for endogenous nitric oxide in the injury. This report reviews experimental evidence of BLAST-induced antioxidant depletion, and the potential benefit from antioxidant supplementation before exposure.

 

Engvall, E. and U. M. Wewer (2003). "The new frontier in muscular dystrophy research: booster genes." Faseb J 17(12): 1579-84.

            More than 30 different forms of muscular dystrophy (MD) have been molecularly characterized and can be diagnosed, but progress toward treatment has been slow. Gene replacement therapy has met with great difficulty because of the large size of the defective genes and because of difficulties in delivering a gene to all muscle groups. Cell replacement therapy has also been difficult to realize. Will it even be possible to design specific therapy protocols for all MDs? Or is a more realistic goal to treat some of the secondary manifestations that are common to several forms of MD, such as membrane instability, necrosis, and inflammation, and to promote regeneration? As reviewed here, enhanced expression of a range of proteins provides a boost for degenerating dystrophic muscle in mouse models. Expression of a mini-agrin promotes basement membrane formation instead of laminin alpha2; integrin alpha7, GalNac transferase, and ADAM12 promote cell adhesion and muscle stability in the absence of dystrophin; calpastatin prevents muscle necrosis; and nitric oxide synthase prevents inflammation. ADAM12, IGF-I, and myostatin blockade promote regeneration and reduce fibrosis. One can envision numerous other candidate booster genes which encode proteins that promote survival and/or regeneration of the compromised muscle or proteins that affect post-translational modifications of critical proteins. Finally, fibrosis, which is the curse of many human diseases, may also be attacked. Once the mechanisms of the boosters are better understood, drugs may be developed to provide the boost to muscle. Some of the experiences in models of muscular dystrophy may inspire new approaches in other genetic degenerative diseases as well.

 

Esch, T., G. L. Fricchione, et al. (2003). "The therapeutic use of the relaxation response in stress-related diseases." Med Sci Monit 9(2): RA23-34.

            The objective of this work was to investigate a possible (therapeutic) connection between the relaxation response (RR) and stress-related diseases. Further, common underlying molecular mechanisms and autoregulatory pathways were examined. For the question of (patho)physiology and significance of RR techniques in the treatment of stress-related diseases, we analyzed peer-reviewed references only. The RR has been shown to be an appropriate and relevant therapeutic tool to counteract several stress-related disease processes and certain health-restrictions, particularly in certain immunological, cardiovascular, and neurodegenerative diseases/mental disorders. Further, common underlying molecular mechanisms may exist that represent a connection between the stress response, pathophysiological findings in stress-related diseases, and physiological changes/autoregulatory pathways described in the RR. Here, constitutive or low-output nitric oxide (NO) production may be involved in a protective or ameliorating context, whereas inducible, high-output NO release may facilitate detrimental disease processes. In mild or early disease states, a high degree of biological and physiological flexibility may still be possible (dynamic balance). Here, the therapeutic use of RR techniques may be considered particularly relevant, and the observable (beneficial) effects may be exerted via activation of constitutive NO pathways. RR techniques, regularly part of professional stress management or mind/body medical settings, represent an important tool to be added to therapeutic strategies dealing with stress-related diseases. Moreover, as part of 'healthy' life-style modifications, they may serve primary (or secondary) prevention. Further studies are necessary to elucidate the complex physiology underlying the RR and its impact upon stress-related disease states.

 

Faraci, F. M. (2003). "Vascular protection." Stroke 34(2): 327-9.

            

Faulx, M. D., A. T. Wright, et al. (2003). "Detection of endothelial dysfunction with brachial artery ultrasound scanning." Am Heart J 145(6): 943-51.

            The role of the endothelium in human disease recently has become the focus of intense scientific investigation. Impaired endothelial function is associated with a number of disease states, including cardiovascular disease (CVD) and its major risk factors. Endothelial dysfunction precedes overt vascular disease by years and may itself be a potentially modifiable CVD risk factor. Although no gold standard for the measurement of endothelial function exists, the measurement of flow-mediated dilation (FMD) in the brachial artery, assessed with Doppler ultrasonography, is the most studied method and shows the most promise for clinical application. It is a well-tolerated, noninvasive, and low-risk procedure. Brachial artery FMD after transient vascular occlusion may serve as an index of nitric oxide bioavailability, and its impairment correlates with coronary arterial abnormalities. These factors, with the wide availability of vascular ultrasound scanning in clinical practice, make brachial artery FMD an attractive screening tool for endothelial dysfunction. Present limitations of this procedure include the lack of a consensus definition of normal FMD and the variability among centers in both procedural technique and image analysis. However, these limitations are likely to be overcome with increasing experience and advances in technology, and with further refinements, the measurement of brachial artery FMD will likely become the clinical technique of choice for the evaluation of endothelial disease.

 

Felmeden, D. C., A. D. Blann, et al. (2003). "Angiogenesis: basic pathophysiology and implications for disease." Eur Heart J 24(7): 586-603.

            

Fenster, B. E., P. S. Tsao, et al. (2003). "Endothelial dysfunction: clinical strategies for treating oxidant stress." Am Heart J 146(2): 218-26.

            BACKGROUND: A growing body of evidence has demonstrated that oxidants play a critical role in the pathogenesis of endothelial dysfunction. Pathologic processes fundamental to development and progression of endothelial dysfunction such as the oxidation of LDL, the loss of bioavailable nitric oxide, and the vascular inflammatory response are all modulated by oxidant stress. Therapeutic strategies to reverse endothelial dysfunction have begun to focus on agents with the ability to ameliorate oxidant stress. METHODS: Preclinical and clinical studies evaluating the actions of antioxidants as well as traditional cardiovascular therapies in ameliorating oxidative stress and endothelial dysfunction were reviewed through the use of a MEDLINE search of English language articles published between the years of 1992 and 2002. RESULTS: Antioxidants appear to be an attractive candidate therapy, yet despite compelling preclinical evidence supporting their benefits, efforts to validate the use of vitamins C and E in a clinical setting have been conflicting. In contrast, conventional cardiovascular therapies such as ACE inhibitors, statins, insulin-sensitizing agents, and estrogens have been shown to alleviate endothelial dysfunction, often independent of their effects on systemic disease processes. CONCLUSIONS: These agents restore endothelial function through their salutary effects on pathologic vascular oxidative processes.

 

Ferdinandy, P. and R. Schulz (2003). "Nitric oxide, superoxide, and peroxynitrite in myocardial ischaemia-reperfusion injury and preconditioning." Br J Pharmacol 138(4): 532-43.

            There appears to be a controversy in the study of myocardial ischaemia-reperfusion injury and preconditioning whether nitric oxide (NO) plays a protective or detrimental role. A number of findings and the interpretation of the results to date do not support such a controversy. An understanding of the latest developments in NO, superoxide (O(2)(-)*) and peroxynitrite (ONOO(-)) biology, as well as the various ischaemic animal models utilized is necessary to resolve the apparent controversy. NO is an important cardioprotective molecule via its vasodilator, antioxidant, antiplatelet, and antineutrophil actions and it is essential for normal heart function. However, NO is detrimental if it combines with O(2)(-)* to form ONOO(-) which rapidly decomposes to highly reactive oxidant species. There is a critical balance between cellular concentrations of NO, O(2)(-)*, and superoxide dismutase which physiologically favour NO production but in pathological conditions such as ischaemia and reperfusion result in ONOO(-) formation. In contrast, exposure of the heart to brief episode(s) of ischaemia markedly enhances its ability to withstand a subsequent ischaemic injury. The triggering of this endogenous cardioprotective mechanism known as preconditioning requires both NO and O(2)(-)* synthesis. However, preconditioning in turn attenuates the overproduction of NO, O(2)(-)* and ONOO(-) during a subsequent episode of ischaemia and reperfusion, thereby protecting the heart. Here we review the roles of NO, O(2)(-)*, and ONOO(-) in both ischaemia-reperfusion injury and preconditioning.

 

Fisslthaler, B., U. R. Michaelis, et al. (2003). "Cytochrome P450 epoxygenases and vascular tone: novel role for HMG-CoA reductase inhibitors in the regulation of CYP 2C expression." Biochim Biophys Acta 1619(3): 332-9.

            Over the last 10 years it has become increasingly clear that cytochrome P450 (CYP) enzymes expressed within endothelial and vascular smooth muscle cells play a crucial role in the modulation of vascular homeostasis. There is strong evidence suggesting that the activation of a CYP 2C epoxygenase in endothelial cells is an essential step in nitric oxide (NO)- and prostacyclin (PGI(2))-independent vasodilatation of several vascular beds, particularly in the heart and kidney. Moreover, CYP epoxygenase products as well as CYP-derived reactive oxygen species are intracellular signal transduction molecules involved in several signaling cascades affecting numerous cellular processes, including vascular cell proliferation and angiogenesis. Various pharmacological compounds enhance vascular CYP 2C expression. One group of substances which highlight the possible effects of CYP induction in endothelial cells on vascular function are the HMG-CoA reductase inhibitors (statins). Cerivastatin and fluvastatin increase CYP 2C mRNA and protein in native and cultured endothelial cells, and enhance the bradykinin-induced NO/PGI(2)-independent relaxation of arterial segments as well as the generation of reactive oxygen species. However, statins also increase the expression of the endothelial NO synthase by approximately twofold. As a consequence, the probability that NO and reactive oxygen species react to generate peroxynitrite is increased and the treatment of vascular segments with statins resulted in enhanced protein tyrosine nitration. These data highlight the role played by CYP 2C in vascular homeostasis and its potential regulation by cardiovascular drugs.

 

Fleming, I. and R. Busse (2003). "Molecular mechanisms involved in the regulation of the endothelial nitric oxide synthase." Am J Physiol Regul Integr Comp Physiol 284(1): R1-12.

            The endothelial nitric oxide synthase (eNOS), the expression of which is regulated by a range of transcriptional and posttranscriptional mechanisms, generates nitric oxide (NO) in response to a number of stimuli. The physiologically most important determinants for the continuous generation of NO and thus the regulation of local blood flow are fluid shear stress and pulsatile stretch. Although eNOS activity is coupled to changes in endothelial cell Ca(2+) levels, an increase in Ca(2+) alone is not sufficient to affect enzyme activity because the binding of calmodulin (CaM) and the flow of electrons from the reductase to the oxygenase domain of the enzyme is dependent on protein phosphorylation and dephosphorylation. Two amino acids seem to be particularly important in regulating eNOS activity and these are a serine residue in the reductase domain (Ser(1177)) and a threonine residue (Thr(495)) located within the CaM-binding domain. Simultaneous alterations in the phosphorylation of Ser(1177) and Thr(495) in response to a variety of stimuli are regulated by a number of kinases and phosphatases that continuously associate with and dissociate from the eNOS signaling complex. eNOS associated proteins, such as caveolin, heat shock protein 90, eNOS interacting protein, and possibly also motor proteins provide the scaffold for the formation of the protein complex as well as its intracellular localization.

 

Fliser, D., J. T. Kielstein, et al. (2003). "Asymmetric dimethylarginine: a cardiovascular risk factor in renal disease?" Kidney Int Suppl(84): S37-40.

            Endothelial dysfunction due to reduced availability of nitric oxide (NO) is an early step in the course of atherosclerotic vascular disease. NO is synthesized from the amino acid L-arginine by the action of the NO synthase (NOS), which can be blocked by endogenous inhibitors such as asymmetric dimethylarginine (ADMA). In laboratory animals, administration of ADMA significantly reduces NO generation, and causes an increase of blood pressure and renal vascular resistance. In clinical studies, a strong correlation between increased ADMA blood levels and impaired endothelial-dependent vasodilatation, and cardiovascular morbidity and mortality has been documented in different populations, including in patients with renal disease. Thus, ADMA seems to be the culprit, and not just an innocent biochemical bystander, of the atherosclerotic disease process. Moreover, reduced NO availability is involved in the progression of renal disease, and increased ADMA blood levels may contribute to this process. Interventions that lower ADMA blood levels in renal patients could, therefore, modulate their atherogenic profile and interfere with progression of renal failure.

 

Fransson, L. A. (2003). "Glypicans." Int J Biochem Cell Biol 35(2): 125-9.

            A family of lipid-linked heparan sulfate (HS) proteoglycans, later named glypicans, were identified some 15 years ago. The discoveries that mutations in genes involved in glypican assembly cause developmental defects have brought them into focus. Glypicans have a characteristic pattern of 14 conserved cysteine residues. There are also two-three attachment sites for HS side-chains near the membrane anchor. The HS side-chains consist of a repeating disaccharide back-bone that is regionally and variably modified by epimerization and different types of sulfations, creating a variety of binding sites for polycationic molecules, especially growth factors. Recycling forms of glypican-1 are potential vehicles for transport of cargo into and through cells. The glypican-1 core protein is S-nitrosylated and nitric oxide released from these sites cleave the HS chains at glucosamine units lacking N-substitution. This processing is necessary for polyamine uptake.

 

Freye, E. and L. Latasch (2003). "[Development of opioid tolerance -- molecular mechanisms and clinical consequences]." Anasthesiol Intensivmed Notfallmed Schmerzther 38(1): 14-26.

            INTRODUCTION: One often identified effect of opioid administration is that of the development of tolerance to the analgesic effect. While it is generally agreed that tolerance to opioid analgesia does occur, it does not appear to be a limiting factor. Dose escalation in chronic pain therapy is considered to be predominantly a consequence of increasing pain, which is a result of increasing nociceptive input as the disease progresses. The underlying cause of tolerance to opioids, however, as commonly identified in the ICU can be identified as an adaptation process. When the opioid is given continuously several causes of adaptation can be identified, all of which can be traced back to the cellular and molecular level. RECEPTOR RELATED CHANGES INVOLVED IN TOLERANCE: Initial effects of opioid administration in most individuals are analgesia, sedation, nausea/vomiting, respiratory depression, pupillary constriction, constipation and euphoria or dysphoria. However, numerous studies and clinical experience suggest that tolerance to different opioid effects develop at different rates, which has been termed selective tolerance. While tolerance to nausea, vomiting, sedation, euphoria and respiratory depression occur rapidly, there is minimal development of tolerance to constipation and miosis. Such diversity suggest receptor-related differences in the speed of development of tolerance. In the ICU other compounds such as benzodiazepines, when given together with opioids, seem to speed up the rate of development of tolerance of the latter. Such an effect very likely is due to a reduction in activity of the descending inhibitory nervous system. In addition, there is surmountable data suggesting that the higher the intrinsic activity of the opioid at only one receptor site, lesser receptors are needed in order to induce a potent analgesic effect. As a net result the incidence of tolerance is less likely to become clinically apparent when potent ligands such as fentanyl or sufentanil are administered. N-METHYL-D-ASPARTATE (NMDA) ACTIVATION, OPIOID RECEPTOR INTERNALIZATION AND DESENSITIZATION: An altered metabolism has little effect on the rate of development of tolerance. In chronic pain treatment with morphine, however, an increased ratio of the metabolite morphine-3-glucuronide, with antiopioid effects, to morphine-6-glucuronide is associated with staggering doses of the analgesic. Opioids which interact with micro - and/or kappa-binding sites, demonstrate an adaptation process called desensitization which is due to a reduced interaction with the internal second messenger system called G-protein. This is only a short-lived phenomenon following binding of the ligand. Another underlying mechanism of tolerance development is that of internalization of the opioid receptors. This short-lived phenomenon, termed endocytosis, results in lesser binding sites available for the mediation of analgesia. Another and more relevant mechanism of long-term opioid binding is that of subsequent protein kinase C (PKC), phospholipase C (PLC) translocation and activation of nitric oxide synthetase (NOS). All of this contributes to a N-methyl-D-aspartate (NMDA) receptor activation with ensuing antiopioid effect and tolerance. CLINICAL CONSEQUENCES FOLLOWING THE DEVELOPMENT OF TOLERANCE: Most likely genetic difference in opioid receptor synthesis and difference in their affinities for various ligands is the cause for the wide margin of dose variability in patients (genetic polymorphism). Once tolerance to the analgesic effect of the opioid is observed and in order to avoid unnecessary further development of tolerance, simultaneous administration of other receptor mediated analgesics is advocated. In the perioperative period strategies like the multimodal analgesic concept is fostered. It consists of the simultaneous administration of low-dose ketamine, co-administration of an alpha 2-agonist, and the administration of a selective COX-2 inhibitor (refecoxib, parecoxib) respectively. In chronic pain therapy combined administration with either dextromethorpharphane, or opioid rotation of a more potent ligand such as methadone, fentanyl TTS or oxycodone is suggested. Since conversion factors are not reliable in opioid rotation, it is best to start off with 50 % of the equivalent dose and rapidly titrate to the desired effect. With regard to tolerance development in the ICU, co-administration of an alpha 2-agonist (clonidine, dexmedetomidine), and daily intermittent cessation of benzodiazepine administration are advocated. Since continuous dosing of an opioid, commonly handled in the ICU setting is more likely to induce tolerance, intermittent administration is advocated. Taken together, there is an abundance of experimental data which suggests, that with every dose of an opioid several adaptive processes are being initiated. Due to genetic polymorphism such adaptation is seen clinically with striking individual different dosages, the degree and the time of onset of tolerance. Although tolerance development may result in staggering doses of an opioid, there is no reason to evade the use of such agents. On the contrary, the concept of multimodal analgesia consisting of the simultaneous use of analgesics with a different mode of action can counteract tolerance development.

 

Friebe, A. and D. Koesling (2003). "Regulation of nitric oxide-sensitive guanylyl cyclase." Circ Res 93(2): 96-105.

            In this review, we outline the current knowledge on the regulation of nitric oxide (NO)-sensitive guanylyl cyclase (GC). Besides NO, the physiological activator that binds to the prosthetic heme group of the enzyme, two novel classes of GC activators have been identified that may have broad pharmacological implications. YC-1 and YC-1-like substances act as NO sensitizers, whereas the substance BAY 58-2667 stimulates NO-sensitive GC NO-independently and preferentially activates the heme-free form of the enzyme. Sensitization and desensitization of NO/cGMP signaling have been reported to occur on the level of NO-sensitive GC; in the present study, an alternative mechanism is introduced explaining the adaptation of the NO-induced cGMP response by a long-term activation of the cGMP-degrading phosphodiesterase 5 (PDE5). Finally, regulation of GC expression and a possible modulation of GC activity by other factors are discussed.

 

Ghamra, Z. W. and R. A. Dweik (2003). "Primary pulmonary hypertension: an overview of epidemiology and pathogenesis." Cleve Clin J Med 70 Suppl 1: S2-8.

            Pulmonary arterial hypertension (PAH) refers to a group of diseases characterized by high pulmonary artery pressure of unknown mechanism. Primary pulmonary hypertension (PPH) is the idiopathic subset of PAH that affects a mostly young population and is more common in females than in males. A familial form of PPH accounts for about 6% of cases, and its autosomal dominant gene was recently identified. Pulmonary arterial hypertension is histologically characterized by endothelial and smooth muscle cell proliferation, medial hypertrophy, and thrombosis in situ. The pathogenesis of PAH remains unclear. Elevated pulmonary vascular resistance seems to result from an imbalance between locally produced vasodilators and vasoconstrictors, in addition to vascular wall remodeling. Nitric oxide, a locally produced selective pulmonary vasodilator, appears to play a central role in the pathobiology of PAH.

 

Gibbs, S. M. (2003). "Regulation of neuronal proliferation and differentiation by nitric oxide." Mol Neurobiol 27(2): 107-20.

            Many studies have revealed the free radical nitric oxide (NO) to be an important modulator of vascular and neuronal physiology. It also plays a developmental role in regulating synapse formation and patterning. Recent studies suggest that NO may also mediate the switch from proliferation to differentiation during neurogenesis. Many mechanisms of this response are conserved between neuronal precursor cells and the cells of the vascular system, where NO can inhibit the proliferative response of endothelial and smooth-muscle cells to injury. In cultured neuroblastoma cells, NO synthase (NOS) expression is increased in the presence of various growth factors and mitogens. Subsequent production of NO leads to cessation of cell division and the acquisition of a differentiated phenotype. The inhibitory action of NO on neuroblast proliferation has also been demonstrated in vivo for vertebrate and invertebrate nervous systems, as well as in the adult brain. Potential downstream effectors of NO include the second messenger cyclic GMP, activation of the tumor-suppressor genes p53 and Rb, and the cyclin-dependent kinase inhibitor p21. These studies highlight a new role for NO in the nervous system, as a coordinator of proliferation and patterning during neural development and adult neurogenesis.

 

Giulivi, C. (2003). "Characterization and function of mitochondrial nitric-oxide synthase." Free Radic Biol Med 34(4): 397-408.

            The mitochondrial production of nitric oxide is catalyzed by a nitric-oxide synthase. This enzyme has the same cofactor and substrate requirements as other constitutive nitric-oxide synthases. Its occurrence was demonstrated in various mitochondrial preparations (intact, purified mitochondria, permeabilized mitochondria, mitoplasts, submitochondrial particles) from different organs (liver, heart) and species (rat, pig). Endogenous nitric oxide reversibly inhibits oxygen consumption and ATP synthesis by competitive inhibition of cytochrome oxidase. The increased K(m) of cytochrome oxidase for oxygen and the steady-state reduction of the electron chain carriers provided experimental evidence for the direct interaction of this oxidase with endogenous nitric oxide. The increase in hydrogen peroxide production by nitric oxide-producing mitochondria not accompanied by the full reduction of the respiratory chain components indicated that cytochrome c oxidase utilizes nitric oxide as an alternative substrate. Finally, effectors or modulators of cytochrome oxidase (the irreversible step in oxidative phosphorylation) had been proposed during the last 40 years. Nitric oxide is the first molecule that fulfills this role (it is a competitive inhibitor, produced at a fair rate near the target site) extending the oxygen gradient to tissues.

 

Gladwin, M. T., J. R. Lancaster, Jr., et al. (2003). "Nitric oxide's reactions with hemoglobin: a view through the SNO-storm." Nat Med 9(5): 496-500.

            

Gooren, L. J. and A. W. Toorians (2003). "Significance of oestrogens in male (patho)physiology." Ann Endocrinol (Paris) 64(2): 126-35.

            Traditionally conceptualized as 'female hormones', oestrogens appear to have significant effects in the male biological system. Favorable effects have been noted on bone, brain and cardiovascular physiology while a potential role in the prostate pathology of the aging male has been seriously suspected. Oestrogens in male are predominantly the products of peripheral aromatization of testicular and adrenal androgens. While the testicular and adrenal production of androgens declines with aging, levels of total plasma oestradiol do not decline. This is to be ascribed to the common increase in fat mass with aging (the substrate of peripheral aromatization) and an increased aromatase activity with aging. But free or bioavailable oestrogens may decline due to an increase in sex hormone binding globulin. Oestrogens produce significant beneficial effects on skeletal growth and bone maturation. In old age oestrogens are better predictors of bone fractures than androgens. Oestrogens exert effects on the brain: on cognitive function, co-ordination of movement, pain and affective state, and are maybe protective of Alzheimer's disease. Oestrogen effects on the cardiovascular system include those on lipid profiles, fat distribution, endocrine/paracrine factors produced by the vascular wall (such as endothelins, nitric oxide), blood platelets, inflammatory factors and coagulation. The potentially adverse effects of oestrogens on the prostate may be due to a shift in the oestrogen / androgen ratio with aging. Sources of estrogens in men are endogenous androgens, or in case of androgen deficiency, exogenous androgens. Dietary phytoestrogens or selective estrogen receptor modulators, as drugs, may be significant as well.

 

Gorodeski, G. I. and G. Haens (2003). "Nitric oxide regulation of permeability in human cervical and vaginal epithelial cells and in human endothelial cells." Curr Pharm Des 9(5): 411-8.

            This paper reviews new models of nitric-oxide (NO)-related regulation of transepithelial and transendothelial permeability in normal tissues, with emphasis on physiological relevance of the data. Novel data obtained in cultured human epithelial and endothelial cells indicate that NO can originate from different intracellular sources, and can be selectively regulated and employed to activate various intracellular mechanisms that will affect the permeability via different mechanisms. These models may be important for understanding NO regulation of permeability in vivo.

 

Gregg, A. R. (2003). "Mouse models and the role of nitric oxide in reproduction." Curr Pharm Des 9(5): 391-8.

            As a group, nitric oxide synthase (NOS) isoforms are localized to a wide variety of tissues. Understanding the role of NOS in reproductive physiology was facilitated by the introduction of genetically engineered mice. Specifically, "knock-out" mice with targeted disruptions in neuronal NOS, endothelial NOS and inducible NOS have been made. These models have been useful in addressing the of role of nitric oxide in areas of reproductive biology that include: hypothalamic-pituitary-ovarian axis, mating behavior, maternal blood pressure regulation and fetal development. Despite several promising observations using "knock-out" mouse models, one must exercise caution in interpreting data from individual experiments. Very often the need to draw on two mouse strains to generate the founder NOS deficient line, purity of the strain used for observing phenotypes (presence or absence of backcrossing to achieve a pure strain), and the strain used for comparison purposes (control strains are often not identical in their genetic make-up to the deficient line) make wide spread applicability of results open to criticism.

 

Guilland, J. C., A. Favier, et al. (2003). "[Hyperhomocysteinemia: an independent risk factor or a simple marker of vascular disease?. 1. Basic data]." Pathol Biol (Paris) 51(2): 101-10.

            Recent epidemiological studies have suggested that hyperhomocysteinemia is associated with increased risk of vascular disease. Homocysteine is a sulphur-containing amino acid whose metabolism stands at the intersection of two pathways: remethylation to methionine, which requires folate and vitamin B12 (or betaine in an alternative reaction); and transsulfuration to cystathionine which requires vitamin B6. The two pathways are coordinated by S-adenosylmethionine which acts as an allosteric inhibitor of the methylenetetrahydrofolate reductase (MTHFR) and as an activator of cystathionine beta-synthase (CBS). Hyperhomocysteinemia arises from disrupted homocysteine metabolism. Severe hyperhomocysteinemia is due to rare genetic defects resulting in deficiencies in CBS, MTHFR, or in enzymes involved in methyl cobalamine synthesis and homocysteine methylation. Mild hyperhomocysteinemia seen in fasting condition is due to mild impairment in the methylation pathway (i.e. folate or B12 deficiencies or MTHFR thermolability). Post-methionine-load hyperhomocysteinaemia may be due to heterozygous cystathionine-beta-synthase defect or B6 deficiency. Patients with homocystinuria and severe hyperhomocysteinemia develop arterial thrombotic events, venous thromboembolism, and more seldom premature arteriosclerosis. Experimental evidence suggests that an increased concentration of homocysteine may result in vascular changes through several mechanisms. High levels of homocysteine induce sustained injury of arterial endothelial cells, proliferation of arterial smooth muscle cells and enhance expression/activity of key participants in vascular inflammation, atherogenesis, and vulnerability of the established atherosclerotic plaque. These effects are supposed to be mediated through its oxidation and the concomitant production of reactive oxygen species. Other effects of homocysteine include: impaired generation and decreased bioavailability of endothelium-derived relaxing factor/nitric oxide; interference with many transcription factors and signal transduction; oxidation of low-density lipoproteins; lowering of endothelium-dependent vasodilatation. In fact, the effect of elevated homocysteine appears multifactorial affecting both the vascular wall structure and the blood coagulation system.

 

Haber, E. P., H. M. Ximenes, et al. (2003). "Pleiotropic effects of fatty acids on pancreatic beta-cells." J Cell Physiol 194(1): 1-12.

            Hyperlipidemia is frequently associated with insulin resistance states as found in type 2 diabetes and obesity. Effects of free fatty acids (FFA) on pancreatic beta-cells have long been recognized. Acute exposure of the pancreatic beta-cell to FFA results in an increase of insulin release, whereas a chronic exposure results in desensitization and suppression of secretion. We recently showed that palmitate augments insulin release in the presence of non-stimulatory concentrations of glucose. Reduction of plasma FFA levels in fasted rats or humans severely impairs glucose-induced insulin release. These results imply that physiological plasma levels of FFA are important for beta-cell function. Although, it has been accepted that fatty acid oxidation is necessary for its stimulation of insulin secretion, the possible mechanisms by which fatty acids (FA) affect insulin secretion are discussed in this review. Long-chain acyl-CoA (LC-CoA) controls several aspects of the beta-cell function including activation of certain types of protein kinase C (PKC), modulation of ion channels, protein acylation, ceramide- and/or nitric oxide (NO)-mediated apoptosis, and binding to nuclear transcriptional factors. The present review also describes the possible effects of FA on insulin signaling. We showed for the first time that acute exposure of islets to palmitate upregulates the intracellular insulin-signaling pathway in pancreatic islets. Another aspect considered in this review is the source of FA for pancreatic islets. In addition to be exported to the medium, lipids can be transferred from leukocytes (macrophages) to pancreatic islets in co-culture. This process consists an additional source of FA that may plays a significant role to regulate insulin secretion.

 

Hadjigogos, K. (2003). "The role of free radicals in the pathogenesis of rheumatoid arthritis." Panminerva Med 45(1): 7-13.

            Free radicals are reactive chemical species that differ from other compounds in that they have unpaired electrons in their outer orbitals. They are capable of damaging cellular components, and accumulating evidence suggests that they may contribute to various disease entities including inflammatory joint disease. Reactive oxygen species (ROS) as well as reactive nitrogen species (RNS) can directly or indirectly damage basic articular constituents and lead to the clinical expression of the inflammatory arthritis. Hydroxyl radicals degrade isolated proteoglycans, and HOCl fragments collagen. Hydrogen peroxide, which is very diffusible, readily inhibits cartilage proteoglycan synthesis, e.g. by interfering with ATP synthesis, in part by inhibiting the glycolytic enzyme glyceraldehyde-3-phosphate dehydrogenase in chondrocytes, aggravating the effects of proteolytic and free-radical-mediated cartilage degradation. Peroxynitrite and HOCl may facilitate cartilage damages by inactivating TIMPs. TIMP-1 inhibits stromelysins, collagenases and gelatinases and this ability is lost after ONOO(-) or HOCl treatment. HOCl can also activate latent forms of neutrophil collagenases and gelatinase with obvious consequences. Hypochlorous acid, ONOO(-) and O(2)(*-) react with ascorbate, which is essential for cartilage function, leading to low levels of ascorbate in synovial fluid. Low concentrations of H2O(2), O(2)(*-) or both, accelerate bone resorption by osteoclasts, whereas NO. inhibits it. NO. promotes chondrocyte apoptosis, inhibits proteoglycan synthesis and activates latent metalloproteinases and cyclooxygenase. ROS, produced by activated phagocytes, could alter the antigenic behaviour of immunoglobulin G, producing fluorescent protein aggregates that can further activate phagocytic cells. Radical-exposed IgG is able to bind rheumatoid factor and results in the generation of C3alpha. This reaction may be self-perpetuating within the rheumatoid joint, suggesting that free radicals play a role in the chronicity of the inflammatory reaction which is a key question regarding to which extent free radicals contribute to the consequences of inflammation, such as the cartilage and bone destruction. Reactive oxygen intermediates can also function as signaling messengers to activate transcription factors, like NFkB and AP-1, and induce gene expression. All this knowledge might serve to apply a rational selection of antioxidants for possible therapeutic purposes, enforcing combination therapy of the inflammatory joint disease.

 

Halaris, A. (2003). "Neurochemical aspects of the sexual response cycle." CNS Spectr 8(3): 211-6.

            What drives the human sexual response cycle? The human sexual response cycle is a highly complex phenomenon that encompasses many transmitters and transmitter systems centrally and peripherally. The endocrine system is also intricately involved in the brain and in the periphery organs. Integration of these systems is a function of the nervous system that ultimately produces a vast array of cognitive, emotional, physiological, and behavioral responses. Therefore, it is not surprising that a disturbance in even a single system will lead to dysfunction in one or more phases of the sexual response cycle. This article highlights the complex roles the aminergic system plays along with key hormones that are equally involved. The article also points out how rudimentary and fragmented our knowledge is in this field and how few controlled studies are available. The potential for development of specific agents that target selective sexual dysfunctions is exemplified in sildenafil, the first such agent ever to be brought to market.

 

Hamaguchi, T. and M. Namba (2003). "[Insulin therapy in diabetic patient with hypertension]." Nippon Rinsho 61(7): 1238-44.

            The advantage of insulin therapy for diabetic patient with hypertension is still controversial. Hyperinsulinemia, as well as insulin resistance have been known to be associated with hypertension and cardiovascular disease. Some mechanisms are reported in the conditions of hyperinsulinemia to induce hypertension and atherosclerosis. However, in many intervention studies, the intensive insulin therapy provided promising effects on preventing cardiovascular disease. Moreover, insulin have been shown to stimulate nitric oxide production by cultured endothelial cells, and to suppress the expression of intercellular adhesion molecule-1(ICAM-1), at least in vitro. In view of this anti-inflammatory effect, long-term insulin therapy may potentially have an anti-atherogenic effect.

 

Hansen, M. B. (2003). "The enteric nervous system II: gastrointestinal functions." Pharmacol Toxicol 92(6): 249-57.

            The enteric nervous system is involved in most of the physiological and pathophysiological processes in the gastrointestinal tract. This Minireview is part two of three and describes the role of the enteric nervous system in gastrointestinal functions (motility, exocrine and endocrine secretions, blood flow, and immune processes) in health and some disease states. In this context, the functional importance of the enteric nervous system for food intake, the gall bladder, and pancreas will be addressed. In specific, dysmotility, diarrhoea, constipation, non-occlusive intestinal ischaemia (intestinal angina), inflammation, cholelithiasis, cholecystitis, postcholecystectomy syndrome, and pancreatitis can be treated with neuroactive pharmacological agents. For example, serotonin receptor type four agonists can be used for the treatment of constipation, while nitric oxide synthesis inhibitors can be employed for the treatment of intestinal angina.

 

Harrison, D., K. K. Griendling, et al. (2003). "Role of oxidative stress in atherosclerosis." Am J Cardiol 91(3A): 7A-11A.

            The common risk factors for atherosclerosis increase production of reactive oxygen species (ROS) by endothelial, vascular smooth muscle, and adventitial cells. These ROS initiate processes involved in atherogenesis through several important enzyme systems, including xanthine oxidase, nicotinamide adenine dinucleotide phosphate (NADPH) oxidases, and nitric oxide synthase. Physical forces also regulate vascular production of ROS. Oscillatory shear, which is present at sites where atherosclerosis develops, seems a particularly potent stimulus of superoxide production. The signaling cascade for activation of the NAD(P)H oxidase by angiotensin II has recently been elucidated and seems to involve a feed-forward mechanism that permits ongoing production of ROS for prolonged periods. Oxidative stress in humans with coronary artery disease is also exacerbated by a reduction of vascular extracellular superoxide dismutase, normally an important protective enzyme against the superoxide anion.

 

Hasegawa, H. and M. Miura (2003). "[Coronary artery sclerosis and vascular remodeling]." Nippon Rinsho 61 Suppl 4: 86-92.

            

Hashimoto, S. and A. Kobayashi (2003). "Clinical pharmacokinetics and pharmacodynamics of glyceryl trinitrate and its metabolites." Clin Pharmacokinet 42(3): 205-21.

            This review discusses the pharmacokinetics and pharmacodynamics of glyceryl trinitrate (nitroglycerin; GTN) pertinent to clinical medicine. The pharmacokinetics of GTN associated with various dose regimens are characterised by prominent intra- and inter-individual variability. It is, nevertheless, important to clearly understand the pharmacokinetics and characteristics of GTN to optimise its use in clinical practice and, in particular, to obviate the development of tolerance. Measurements of plasma concentrations of GTN and of 1,2-glyceryl dinitrate (1,2-GDN), 1,3-glyceryl dinitrate (1,3-GDN), 1-glyceryl mononitrate (1-GMN), and 2-glyceryl mononitrate (2-GMN), its four main metabolites, remain difficult and require meticulous techniques to obtain reliable results. Since GDNs have an effect on haemodynamic function, pharmacokinetic analyses that include the parent drug as well as the metabolites are important. Although the precise mechanisms of GTN metabolism have not been elucidated, two main pathways have been proposed for its biotransformation. The first is a mechanism-based biotransformation pathway that produces nitric oxide (NO) and contributes directly to vasodilation. The second is a clearance-based biotransformation or detoxification pathway that produces inorganic nitrite anions (NO(2) -). NO(2) - has no apparent cardiovascular effect and is not converted to NO in pharmacologically relevant concentrations in vivo. In addition, several non-enzymatic and enzymatic systems are capable of metabolising GTN. This complex metabolism complicates considerably the evaluation of the pharmacokinetics and pharmacodynamics of GTN. Regardless of the route of administration, concentrations of the metabolites exceed those of the parent compound by several orders of magnitude. During continuous steady-state delivery of GTN, for instance by a patch, concentrations of 1,2-GDN are consistently 2-7 times higher than those of 1,3-GDN, and concentrations of 2-GMN are 4-8 times higher than those of 1-GMN. Concentrations of GDNs are approximately 10 times higher, and of GMNs approximately 100 times higher, than those of GTN during sustained administration. The development of tolerance is closely related to the metabolism of GTN, and can be broadly categorised as haemodynamic tolerance versus vascular tolerance. Efforts are warranted to circumvent the development of tolerance and facilitate the use of GTN in clinical practice. Although this remains to be accomplished, it is likely that, in the near future, regimens will be developed based on a full understanding of the pharmacokinetics and pharmacodynamics of GTN and its metabolites.

 

Hausmann, O. N. (2003). "Post-traumatic inflammation following spinal cord injury." Spinal Cord 41(7): 369-78.

            Inflammatory reaction following a spinal cord injury (SCI) contributes substantially to secondary effects, with both beneficial and devastating effects. This review summarizes the current knowledge concerning the structural features (vascular, cellular, and biochemical events) of SCI and gives an overview of the regulation of post-traumatic inflammation.

 

He, F. J. and G. A. MacGregor (2003). "Salt, blood pressure and the renin-angiotensin system." J Renin Angiotensin Aldosterone Syst 4(1): 11-6.

            Much evidence from epidemiological, migration, intervention, animal and genetic studies suggests that salt intake plays an important role in regulating blood pressure (BP). At the same time, many clinical trials have shown that reducing salt intake lowers BP. However, the magnitude of the fall in BP for a given reduction in salt intake varies with age, ethnic group and BP levels. This difference has been suggested to be related to the responsiveness of the renin-angiotensin system (RAS). However, the sympathetic nervous system, the kallikrein-kinin system, the nitric oxide system, and many eicosanoids may also play a role. In this article, we address the important role of the RAS in determining the fall in BP with salt reduction.

 

Heitsch, H. (2003). "The therapeutic potential of bradykinin B2 receptor agonists in the treatment of cardiovascular disease." Expert Opin Investig Drugs 12(5): 759-70.

            The nonapeptide bradykinin (BK) is a Janus-faced hormone, which exerts pathophysiological as well as pronounced beneficial physiological effects, mainly by stimulation of BK B(2) receptors. In various animal models and in humans it has been shown that the stimulation of BK B(2) receptors is not only implicated in the pathogenesis of inflammation, pain and tissue injury but also in powerful cardioprotective mechanisms. Either exogenous administration of BK or locally increased BK concentrations as a consequence of the inhibition of its metabolic breakdown by angiotensin-converting enzyme inhibitors, reveal the significant contribution of BK in powerful cardioprotective mechanisms. These are mainly triggered by the synthesis and release of the vasorelaxant, anti-hypertrophic and anti-atherosclerotic endothelial mediators nitric oxide, prostaglandins and tissue-type plasminogen activator, by ischaemic preconditioning and by an increase in insulin sensitivity. Consequently, BK B(2) receptor agonists may have important clinical value in the treatment and prevention of various cardiovascular disorders such as hypertension, ischaemic heart disease, left ventricular hypertrophy, ventricular remodelling and congestive heart failure as well as diabetic disorders by mimicking the reported beneficial effects of BK. However, none of the currently known potent and selective peptide and non-peptide agonists of BK B(2) receptors--RMP-7 (lobradamil, Cereport; Alkermes), JMV-1116 (Fournier), FR-190997 (Fujisawa) and FR-191413 (Fujisawa)--have been selected for a clinical assessment in cardiovascular indications. One major challenge of this approach is the still unanswered question of whether there is a sufficient safe therapeutic window between potential cardioprotective and pro-inflammatory effects following BK B(2) receptor agonism.
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Henriksen, E. J. and S. Jacob (2003). "Modulation of metabolic control by angiotensin converting enzyme (ACE) inhibition." J Cell Physiol 196(1): 171-9.

            Angiotensin converting enzyme (ACE) inhibitors are a widely used intervention for blood pressure control, and are particularly beneficial in hypertensive type 2 diabetic subjects with insulin resistance. The hemodynamic effects of ACE inhibitors are associated with enhanced levels of the vasodilator bradykinin and decreased production of the vasoconstrictor and growth factor angiotensin II (ATII). In insulin-resistant conditions, ACE inhibitors can also enhance whole-body glucose disposal and glucose transport activity in skeletal muscle. This review will focus on the metabolic consequences of ACE inhibition in insulin resistance. At the cellular level, ACE inhibitors acutely enhance glucose uptake in insulin-resistant skeletal muscle via two mechanisms. One mechanism involves the action of bradykinin, acting through bradykinin B(2) receptors, to increase nitric oxide (NO) production and ultimately enhance glucose transport. A second mechanism involves diminution of the inhibitory effects of ATII, acting through AT(1) receptors, on the skeletal muscle glucose transport system. The acute actions of ACE inhibitors on skeletal muscle glucose transport are associated with upregulation of insulin signaling, including enhanced IRS-1 tyrosine phosphorylation and phosphatidylinositol-3-kinase activity, and ultimately with increased cell-surface GLUT-4 glucose transporter protein. Chronic administration of ACE inhibitors or AT(1) antagonists to insulin-resistant rodents can increase protein expression of GLUT-4 in skeletal muscle and myocardium. These data support the concept that ACE inhibitors can beneficially modulate glucose control in insulin-resistant states, possibly through a NO-dependent effect of bradykinin and/or antagonism of ATII action on skeletal muscle.
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            Heart failure is a systemic disorder characterised by tissue hypoxia and secondary organ dysfunction which occurs in response to various myocardial insults that include ischaemia, viral infections, and toxins. In addition to maladaptive neurohumoral activation, heart failure is associated with an inflammatory state that appears to have a detrimental effect on cardiac function and prognosis. This has led to the suggestion that anti-inflammatory interventions may have therapeutic potential in the symptomatic and prognostic treatment of patients with heart failure. This review considers the role of inhibition of the cytokine tumour necrosis factor alpha in the treatment of heart failure.
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            Low and controlled concentrations of nitric oxide play an important role in sperm physiology. Nitric oxide is produced by spermatozoa and acts as an intracellular signaling molecule in the processes of capacitation and acrosome reaction. It has been documented that during capacitation, nitric oxide interacts with the cAMP-protein kinase A pathway and also is involved in tyrosine nitration of sperm proteins. On the other hand, during the acrosome reaction, two different pathways have been postulated for nitric oxide to exert its effects. During the progesterone-induced acrosome reaction, nitric oxide stimulates a heme-containing enzyme, named cyclooxygenase with a subsequent increase in prostaglandin E(2). Furthermore, the acrosome reaction inducing effect of NO-releasing compounds occurs via an increase in cGMP levels and protein kinase G activation. Taken together, these data support a role for nitric oxide in sperm function. This review focuses on providing new evidence for the physiological role of nitric oxide (NO) on sperm function. We will first present a brief description on nitric oxide chemistry and on the events leading to sperm fertilizing ability followed by the observations obtained on the participation of NO on fertilization.
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            It is well known that diabetes mellitus often combines with hypertension. Diabetes mellitus is associated with endothelial dysfunction. An imbalance of reduced production of nitric oxide or increased production of reactive oxygen species, mainly superoxide, may promote endothelial dysfunction. One mechanism by which endothelium-dependent vasodilation is impaired is an increase in the oxidative stress that inactivates nitric oxide. Both high glucose and insulin resistance reduce the bioavailability of nitric oxide through an increase in oxidative stress. It is unclear that endothelial dysfunction is a cause or consequence of hypertension. In this review, we present the possibility that endothelial dysfunction causes hypertension in diabetes mellitus.
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            Polyamines are ubiquitous cellular components that are involved in normal and neoplastic growth. Polyamine biosynthesis is very highly regulated in mammalian cells by the activities of two key decarboxylases acting on ornithine and S-adenosylmethionine. Recent studies, which include crystallographic analysis of the recombinant human proteins, have provided a detailed knowledge of their structure and function. Ornithine decarboxylase is a PLP-requiring decarboxylase, whereas S-adenosylmethionine decarboxylase (AdoMetDC) contains a covalently bound pyruvate prosthetic group. Both enzymes have a key cysteine residue, which is involved in protonation of the Schiff base intermediate C(alpha) to form the product. These residues, Cys360 in ornithine decarboxylase (ODC) and Cys82 in AdoMetDC, react readily with nitric oxide (NO), which is therefore a potent inactivator of polyamine synthesis. The inactivation of these enzymes may mediate some of the antiproliferative actions of NO.
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            The human endothelial nitric oxide synthase (eNOS) gene is highly polymorphic. Evidence for the involvement of eNOS single nucleotide polymorphisms in the development of essential hypertension is limited, though the eNOS Glu298Asp polymorphism appears to influence the blood pressure response to exercise. This variant also influences endothelial function, with its effects becoming manifest during the adaptive vascular changes of pregnancy. Carriers of eNOS Asp298 may be at risk of developing pre-eclampsia. Molecular studies have indicated that intact eNOS Asp298 has equivalent enzymatic activity to eNOS Glu298, but undergoes selective proteolysis in native cells and tissues such that the steady state level of active eNOS may be reduced in carriers of this allele. Carriers of eNOS Asp298, particularly if exposed to adverse environmental infuences on endothelial function, may be at increased risk of developing atherosclerosis and cerebrovascular disease.

 

Hirooka, Y., T. Kishi, et al. (2003). "Effect of overproduction of nitric oxide in the brain stem on the cardiovascular response in conscious rats." J Cardiovasc Pharmacol 41 Suppl 1: S119-26.

            To examine the role of nitric oxide in the brain stem on cardiovascular response in vivo, we have developed and applied a technique of endothelial nitric oxide synthase gene transfer into the nucleus tractus solitarii or the rostral ventrolateral medulla of rats in vivo. The blood pressure and heart rate were monitored using a radiotelemetry system in the conscious state. As a marker of sympathetic nerve activity, we measured 24-h urinary norepinephrine excretion. We found that overexpression of endothelial nitric oxide synthase in the nucleus tractus solitarii as well as in the rostral ventrolateral medulla causes hypotension and bradycardia via a decrease in sympathetic nerve activity. Furthermore, in the case of the local increases in nitric oxide in the rostral ventrolateral medulla, we suggest that this effect is mediated by an increase in gamma-aminobutyric acid. Moreover, in the stroke-prone spontaneously hypertensive rat, the increase in nitric oxide production evoked by the overexpression of endothelial nitric oxide synthase in the rostral ventrolateral medulla caused greater depressor and sympatho-inhibitory responses than in normotensive Wistar-Kyoto rats, suggesting that an abnormality of the L-arginine-nitric oxide pathway may be involved in the central mechanisms of hypertension in this model.
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            The glial reaction is generally considered to be a consequence of neuronal death in neurodegenerative diseases such as Alzheimer's disease, Huntington's disease, and Parkinson's disease. In Parkinson's disease, postmortem examination reveals a loss of dopaminergic neurons in the substantia nigra associated with a massive astrogliosis and the presence of activated microglial cells. Recent evidence suggests that the disease may progress even when the initial cause of neuronal degeneration has disappeared, suggesting that toxic substances released by the glial cells may be involved in the propagation and perpetuation of neuronal degeneration. Glial cells can release deleterious compounds such as proinflammatory cytokines (TNF-alpha, Il-1beta, IFN-gamma), which may act by stimulating nitric oxide production in glial cells, or which may exert a more direct deleterious effect on dopaminergic neurons by activating receptors that contain intracytoplasmic death domains involved in apoptosis. In line with this possibility, an activation of proteases such as caspase-3 and caspase-8, which are known effectors of apoptosis, has been reported in Parkinson's disease. Yet, caspase inhibitors or invalidation of TNF-alpha receptors does not protect dopaminergic neurons against degeneration in experimental models of the disease, suggesting that manipulation of a single signaling pathway may not be sufficient to protect dopaminergic neurons. In contrast, the antiinflammatory drugs pioglitazone, a PPAR-gamma agonist, and the tetracycline derivative minocycline have been shown to reduce glial activation and protect the substantia nigra in an animal model of the disease. Inhibition of the glial reaction and the inflammatory processes may thus represent a therapeutic target to reduce neuronal degeneration in Parkinson's disease.

 

Hisahara, S., H. Okano, et al. (2003). "Caspase-mediated oligodendrocyte cell death in the pathogenesis of autoimmune demyelination." Neurosci Res 46(4): 387-97.

            Multiple sclerosis (MS) and its animal model, experimental autoimmune encephalomyelitis (EAE), are inflammatory diseases of the central nervous system (CNS) characterized by localized areas of demyelination. MS is believed to be an autoimmune disorder mediated by activated immune cells such as T- and B-lymphocytes and macrophages/microglia. Lymphocytes are primed in the peripheral tissues by antigens, and clonally expanded cells infiltrate the CNS. They produce large amounts of inflammatory and cytokines that lead to demyelination and axonal degeneration. Although several studies have shown that oligodendrocytes (OLGs), the myelin-forming glial cells in the CNS, are sensitive to cell death stimuli, such as cytotoxic cytokines, anti-myelin antibodies, nitric oxide, and oxidative stress, in vitro, the mechanisms underlying injury to the OLGs in MS/EAE remain unclear. Transgenic mice that express the anti-apoptotic protein specifically in OLGs and caspase-11-deficient mice are significantly resistant to EAE induction. Histopathological analyses show that the number of caspase-activated OLGs and dead OLGs are reduced in the CNS of these mice. The numbers of infiltrating immune cells and the amounts of cytokines are also markedly reduced in EAE lesions. Therefore, caspase-mediated OLG death leads to the exacerbation of demyelination and the deterioration of neurological manifestations by inducing local inflammatory events.
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Hoeberichts, F. A. and E. J. Woltering (2003). "Multiple mediators of plant programmed cell death: interplay of conserved cell death mechanisms and plant-specific regulators." Bioessays 25(1): 47-57.

            Programmed cell death (PCD) is a process aimed at the removal of redundant, misplaced, or damaged cells and it is essential to the development and maintenance of multicellular organisms. In contrast to the relatively well-described cell death pathway in animals, often referred to as apoptosis, mechanisms and regulation of plant PCD are still ill-defined. Several morphological and biochemical similarities between apoptosis and plant PCD have been described, including DNA laddering, caspase-like proteolytic activity, and cytochrome c release from mitochondria. Reactive oxygen species (ROS) have emerged as important signals in the activation of plant PCD. In addition, several plant hormones may exert their respective effects on plant PCD through the regulation of ROS accumulation. The possible plant PCD regulators discussed in this review are integrated in a model that combines plant-specific regulators with mechanisms functionally conserved between animals and plants.
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            The formation of urine is a process that begins with glomerular filtration and is greatly influenced by changes in renal hemodynamics. Selective filtration of the blood is possible because of the unique characteristics of the glomerulus and renal circulation. Many factors interact to maintain a consistent blood flow allowing filtration and urine formation to continue despite systemic changes in blood pressure. Factors that impact on renal hemodynamics include the autoregulatory mechanism, the renin-angiotensin mechanism, eicosanoids, kinins, the sympathetic nervous system (SNS), catecholamines, antidiuretic hormone, endothelin, nitric oxide, atrial natriuretic peptide, and dopamine. Knowledge of the effects of these factors will allow the nephrology nurse to predict, identify, and assist in the treatment of clinical conditions that can alter renal hemodynamics and glomerular filtration.

 

Horton, J. W. (2003). "Free radicals and lipid peroxidation mediated injury in burn trauma: the role of antioxidant therapy." Toxicology 189(1-2): 75-88.

            Burn trauma produces significant fluid shifts that, in turn, reduce cardiac output and tissue perfusion. Treatment approaches to major burn injury include administration of crystalloid solutions to correct hypovolemia and to restore peripheral perfusion. While this aggressive postburn volume replacement increases oxygen delivery to previously ischemic tissue, this restoration of oxygen delivery is thought to initiate a series of deleterious events that exacerbate ischemia-related tissue injury. While persistent hypoperfusion after burn trauma would produce cell death, volume resuscitation may exacerbate the tissue injury that occurred during low flow state. It is clear that after burn trauma, tissue adenosine triphosphate (ATP) levels gradually fall, and increased adenosine monophosphate (AMP) is converted to hypoxanthine, providing substrate for xanthine oxidase. These complicated reactions produce hydrogen peroxide and superoxide, clearly recognized deleterious free radicals. In addition to xanthine oxidase related free radical generation in burn trauma, adherent-activated neutrophils produce additional free radicals. Enhanced free radical production is paralleled by impaired antioxidant mechanisms; as indicated by burn-related decreases in superoxide dismutase, catalase, glutathione, alpha tocopherol, and ascorbic acid levels. Burn related upregulation of inducible nitric oxide synthase (iNOS) may produce peripheral vasodilatation, upregulate the transcription factor nuclear factor kappa B (NF-kappaB), and promote transcription and translation of numerous inflammatory cytokines. NO may also interact with the superoxide radical to yield peroxynitrite, a highly reactive mediator of tissue injury. Free radical mediated cell injury has been supported by postburn increases in systemic and tissue levels of lipid peroxidation products such as conjugated dienes, thiobarbituric acid reaction products, or malondialdehyde (MDA) levels. Antioxidant therapy in burn therapy (ascorbic acid, glutathione, N-acetyl-L-cysteine, or vitamins A, E, and C alone or in combination) have been shown to reduce burn and burn/sepsis mediated mortality, to attenuate changes in cellular energetics, to protect microvascular circulation, reduce tissue lipid peroxidation, improve cardiac output, and to reduce the volume of required fluid resuscitation. Antioxidant vitamin therapy with fluid resuscitation has also been shown to prevent burn related cardiac NF-kappaB nuclear migration, to inhibit cardiomyocyte secretion of TNF-alpha, IL-1beta, and IL-6, and to improve cardiac contractile function. These data collectively support the hypothesis that cellular oxidative stress is a critical step in burn-mediated injury, and suggest that antioxidant strategies designed to either inhibit free radical formation or to scavage free radicals may provide organ protection in patients with burn injury.
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            The endothelium regulates vascular tone through the release of vasodilating and vasoconstricting substances. The most important of these vasodilating substances is nitric oxide (NO), which is also vascular protective and inhibits inflammation, oxidation, vascular smooth muscle cell proliferation, and migration. Damage to the endothelium causes endothelial dysfunction with impaired release of NO and loss of its antiatherogenic protection. Traditional risk factors for coronary artery disease, including diabetes, hypercholesterolemia, hypertension, and low levels of high-density lipoprotein cholesterol, are associated with endothelial dysfunction and thus promote the atherogenic process. More recently, insulin resistance in the absence of overt diabetes or the metabolic syndrome has been associated with endothelial dysfunction. This association provides evidence that the atherosclerotic process may actually begin earlier in the spectrum of insulin resistance, ultimately resulting in a progression of the metabolic syndrome to prediabetes and then to type 2 diabetes. Aggressive treatment of dyslipidemia and hypertension, even before the onset of type 2 diabetes, would appear prudent in decreasing the progression of the atherosclerotic process. The thiazolidinediones are peroxisome proliferator-activated receptor-gamma agonists that improve glucose and lipid metabolism. These agents have recently been shown to improve endothelial function in the early stages of insulin resistance. Results from ongoing trials with thiazolidinediones will reveal whether they will also reduce cardiovascular end points.
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            Necrotizing enterocolitis (NEC), a disease affecting predominantly premature infants, is a leading cause of morbidity and mortality in neonatal intensive care units. Although several predisposing factors have been identified, such as prematurity, enteral feeding, and infection, its pathogenesis remains elusive. In the past 20 years, we have established several animal models of NEC in rats and found several endogenous mediators, especially platelet-activating factor (PAF), which may play a pivotal role in NEC. Injection of PAF induces intestinal necrosis, and PAF antagonists prevent the bowel injury induced by bacterial endotoxin, hypoxia, or challenge with tumor necrosis factor-a (TNF) plus endotoxin in adult rats. The same is true for lesions induced by hypoxia and enteral feeding in neonatal animals. Human patients with NEC show high levels of PAF and decreased plasma PAF-acetylhydrolase, the enzyme degrading PAF. The initial event in our experimental models of NEC is probably polymorphonuclear leukocyte (PMN) activation and adhesion to venules in the intestine, which initiates a local inflammatory reaction involving proinflammatory mediators including TNF, complement, prostaglandins, and leukotriene C4. Subsequent norepinephrine release and mesenteric vasoconstriction result in splanchnic ischemia and reperfusion. Bacterial products (e.g., endotoxin) enter the intestinal tissue during local mucosal barrier breakdown, and endotoxin synergizes with PAF to amplify the inflammation. Reactive oxygen species produced by the activated leukocytes and by intestinal epithelial xanthine oxidase may be the final pathway for tissue injury. Protective mechanisms include nitric oxide produced by the constitutive (mainly neuronal) nitric oxide synthase, and indigenous probiotics such as Bifidobacteria infantis. The former maintains intestinal perfusion and the integrity of the mucosal barrier, and the latter keep virulent bacteria in check. The development of tissue injury depends on the balance between injurious and protective mechanisms.
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            Parkinson's disease (PD) is a movement disorder characterized by the progressive degeneration of dopaminergic neurons in the midbrain. To date, its cause remains unknown and the mechanism of nerve cell death uncertain. Apart from the massive loss of dopaminergic neurons, PD brains also show a conspicuous glial reaction together with signs of a neuroinflammatory reaction manifested by elevated cytokine levels and upregulation of inflammatory-associated factors such as cyclooxygenase-2 and inducible nitric oxide synthase. Mounting evidence also suggests a possible deleterious effect of these neuroinflammatory processes in experimental models of the disease. We propose that, in PD, neuroinflammation plays a role in the cascade of events leading to nerve cell death, thus propagating the neurodegenerative process. In this review, we summarize and discuss the latest findings regarding neuroinflammatory aspects in PD.
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            Free radicals are ubiquitous in our body and are generated by normal physiological processes, including aerobic metabolism and inflammatory responses, to eliminate invading pathogenic microorganisms. Because free radicals can also inflict cellular damage, several defences have evolved both to protect our cells from radicals--such as antioxidant scavengers and enzymes--and to repair DNA damage. Understanding the association between chronic inflammation and cancer provides insights into the molecular mechanisms involved. In particular, we highlight the interaction between nitric oxide and p53 as a crucial pathway in inflammatory-mediated carcinogenesis.
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            Argininosuccinate synthetase (ASS, EC 6.3.4.5) catalyses the condensation of citrulline and aspartate to form argininosuccinate, the immediate precursor of arginine. First identified in the liver as the limiting enzyme of the urea cycle, ASS is now recognized as a ubiquitous enzyme in mammalian tissues. Indeed, discovery of the citrulline-NO cycle has increased interest in this enzyme that was found to represent a potential limiting step in NO synthesis. Depending on arginine utilization, location and regulation of ASS are quite different. In the liver, where arginine is hydrolyzed to form urea and ornithine, the ASS gene is highly expressed, and hormones and nutrients constitute the major regulating factors: (a) glucocorticoids, glucagon and insulin, particularly, control the expression of this gene both during development and adult life; (b) dietary protein intake stimulates ASS gene expression, with a particular efficiency of specific amino acids like glutamine. In contrast, in NO-producing cells, where arginine is the direct substrate in the NO synthesis, ASS gene is expressed at a low level and in this way, proinflammatory signals constitute the main factors of regulation of the gene expression. In most cases, regulation of ASS gene expression is exerted at a transcriptional level, but molecular mechanisms are still poorly understood.
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            Cerebral ischemia and recirculation cause delayed neuronal death in rodents, such as Mongolian gerbils and stroke-prone spontaneously hypertensive rats (SHRSP), which were used as an experimental stroke model. It was documented that an enhanced nitric oxide production, the occurrence of apoptosis, and an attenuated redox regulatory system contribute to the development of delayed neuronal death. Many studies have suggested the beneficial antioxidant effects of antioxidant nutrients such as vitamin E, green tea extract, ginkgo biloba extract, resveratrol and niacin in cerebral ischemia and recirculation brain injury. These results are important in light of an attenuation of the deleterious consequences of oxidative stress in ischemia and recirculation injury.
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            Assessment of endothelial functions is an important area of medical research. Endothelial functions provide vital information for the management of coronary artery disease (CAD). As a measurable parameter, endothelial functions give a prognostic index that integrates the overall stress imposed by coronary risk factors. Evaluation of endothelial functions by non-invasive modes using ultrasound probes is a sensitive and hazard-free technique. However, standardization of the technique is of prime importance to generate a reliable data in the clinical practice.
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            Preterm birth is the major cause of perinatal mortality and morbidity in the developed world. Where there are no contraindications to their use, tocolytics can improve neonatal survival rates by approximately 3% per day between 23 and 27 weeks gestation with a concomitant reduction in morbidity. The ultimate aim of tocolytic therapy is to prolong pregnancy until growth and maturation is complete, but even short-term delay may enable the administration of antepartum glucocorticoids to reduce hyaline membrane disease or to arrange transfer to a center with neonatal intensive care facilities. Both of these have been shown to reduce neonatal mortality and morbidity. Until recently, none of the currently used tocolytics, whether licensed or unlicensed, were developed specifically for the inhibition of preterm labor and consequently, they exhibit various potentially serious side-effects. As a result of the recent licensing of the oxytocin antagonist, atosiban, developed for the treatment of preterm labor and due to its high utero-specificity, obstetricians have experienced an advance in their options for the management of spontaneous preterm labor.
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            Ion channels play a pivotal role in blood pressure regulation. Amongst them, much attention has been directed to dihydropyridine (DHP)-sensitive (L-type) voltage-dependent Ca(2+) channels (VDCCs) and iberiotoxin-sensitive Ca(2+)-dependent K(+) channels which are distributed over the whole vascular tree and contribute to vascular tone regulation. Recent advances in vascular electrophysiology have, however, added novel and interesting molecules to this repertoire. In small mesenteric arterioles, the predominant VDCC phenotype is not L-type but DHP-insensitive, high voltage-activated VDCCs that exhibit unique properties distinguishable from those of hitherto-known VDCCs. Surprisingly, mibefradil, a well-known T-type selective blocker potently inhibits these channels, and the use of this blocker has indicated that Ca(2+) entry through these channels may be one of the important determinants of peripheral vascular tone. Another new candidate likely involved in blood pressure control is the mammalian homologue of Drosophila transient receptor potential (TRP) protein, including TRPC4 and TRPC6. Experiments in genetically engineered TRPC4-deficient mice have suggested that expression of TRPC4 is indispensable for agonist-induced Ca(2+) entry in endothelial cells and production of nitric oxide and vasorelaxation. TRPC6 is likely to contribute to sustained Ca(2+) entry into vascular smooth muscle cells activated by stimulation of sympathetic nerves and elevation of intravascular pressure. Antisense oligonucleotide experiments have suggested that this protein is an essential component of alpha1-adrenoceptor activated and mechanosensitive cation channels in some vascular tissues. This review overviews what is known about the role of ionic channels in blood pressure control with main focus on the above-mentioned new molecules as promising targets for drug discovery and development.
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            Hallmark lesions of neurodegenerative synucleinopathies contain alpha-synuclein (alpha-syn) that is modified by nitration of tyrosine residues and possibly by dityrosine cross-linking to generated stable oligomers. Data gathered from in vitro experiments and from model systems of cells transfected with wild-type and mutant alpha-syn revealed that conditions resulting in alpha-syn nitration also induce formation of alpha-syn inclusions with similar biochemical characteristics to protein extracted from human lesions. The detection of tyrosine-nitrated alpha-syn signifies the formation of reactive nitrogen species capable of both radical and electrophilic attack on aromatic residues as well as nucleophilic additions and oxidations. The cellular sources and biochemical reactivity of reactive nitrogen species in the central nervous system remain largely unknown, but kinetically fast reactions of nitric oxide with superoxide to form peroxynitrite as well as enzymatic one-electron oxidation of nitrite are two important sources of reactive nitrogen species. Based on these findings a model is proposed where the process of fibrilization can be differentially affected by oxidants and nitrating species. Posttranslational modifications of alpha-syn by reactive nitrogen species inhibits fibril formation and results in urea- and SDS- insoluble, protease-resistant alpha-syn aggregates that maybe responsible for cellular toxicity.
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            The formation of nitric oxide in biological systems has led to the discovery of a number of post-translational protein modifications that could regulate protein function or potentially be utilized as transducers of nitric oxide signaling. Principal among the nitric oxide-mediated protein modifications are: the nitric oxide-iron heme binding, the S-nitrosylation of reduced cysteine residues, and the C-nitration of tyrosine and tryptophan residues. With the exception of the nitric oxide binding to heme iron proteins, the other two modifications appear to require secondary reactions of nitric oxide and the formation of nitrogen oxides. The rapid development of analytical and immunological methodologies has allowed for the quantification of S-nitrosylated and C-nitrated proteins in vivo revealing an apparent selectivity and specificity of the proteins modified. This review is primarily focused upon the nitration of tyrosine residues discussing parameters that may govern the in vivo selectivity of protein nitration, and the potential biological significance and clinical relevance of this nitric oxide-mediated protein modification.
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            Ischemia-reperfusion injury is, at least in part, responsible for the morbidity associated with liver surgery under total vascular exclusion or after liver transplantation. The pathophysiology of hepatic ischemia-reperfusion includes a number of mechanisms that contribute to various degrees in the overall injury. Some of the topics discussed in this review include cellular mechanisms of injury, formation of pro- and anti-inflammatory mediators, expression of adhesion molecules, and the role of oxidant stress during the inflammatory response. Furthermore, the roles of nitric oxide in preventing microcirculatory disturbances and as a substrate for peroxynitrite formation are reviewed. In addition, emerging mechanisms of protection by ischemic preconditioning are discussed. On the basis of current knowledge, preconditioning or pharmacological interventions that mimic these effects have the greatest potential to improve clinical outcome in liver surgery involving ischemic stress and reperfusion.
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            Several classes of heme proteins have been identified whose primary role is to sense and transport one of the three gaseous ligands: O(2), NO, or CO. A common feature shared by all of these proteins is the need to not only recognize its target ligand, but also discriminate against other heme ligands of similar size and shape. This review describes the mechanisms that each class of heme protein sensor and transporter utilizes to promote this discrimination. The common factors utilized in the recognition of each ligand are discussed.
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            Atherosclerosis remains the major cause of morbidity and mortality in Western countries. Atherothrombotic complications, including vascular occlusions and severe narrowing of nutrient blood vessels in the cerebral, coronary, or peripheral circulation, usually require invasive revascularization strategies. As molecular mediators contributing to these complications are being identified in more representative experimental injury models, and as gene transfer platforms and vectors acquire improved safety and efficacy profiles, there is ground for cautious optimism that gene-based interventions will likely reduce the clinical burden of these diseases. Increased generation of reactive oxygen species in diseased atherosclerotic vessels has been implicated in vasospasm, exaggerated neointima formation, and enhanced thrombosis. Ex vivo pressurized vascular gene transfer in venous bypass grafts using antisense oligonucleotides directed against cell-cycle control genes can modify the venous graft's phenotype and confer clinical benefit with improved long-term graft survival. Alternatively, percutaneous intra-arterial gene transfer is feasible, but at relatively low transgene expression levels. Although this may suffice in the case of secreted gene products with marked paracrine or bystander effects, including nitric oxide synthase and heme oxygenase-1, drug- and gene-eluting stents may provide the preferred future vehicle for well-controlled, quantifiable, and safe vascular gene transfer. Continued efforts to improve gene transfer technology in diseased human vessels and to increase our understanding of molecular targets are required before the full therapeutic potential of vascular gene therapy can be realized.
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            Oxidative stress contributes to the cascade leading to dopamine cell degeneration in Parkinson's disease (PD). However, oxidative stress is intimately linked to other components of the degenerative process, such as mitochondrial dysfunction, excitotoxicity, nitric oxide toxicity and inflammation. It is therefore difficult to determine whether oxidative stress leads to, or is a consequence of, these events. Oxidative damage to lipids, proteins, and DNA occurs in PD, and toxic products of oxidative damage, such as 4-hydroxynonenal (HNE), can react with proteins to impair cell viability. There is convincing evidence for the involvement of nitric oxide that reacts with superoxide to produce peroxynitrite and ultimately hydroxyl radical production. Recently, altered ubiquitination and degradation of proteins have been implicated as key to dopaminergic cell death in PD. Oxidative stress can impair these processes directly, and products of oxidative damage, such as HNE, can damage the 26S proteasome. Furthermore, impairment of proteasomal function leads to free radical generation and oxidative stress. Oxidative stress occurs in idiopathic PD and products of oxidative damage interfere with cellular function, but these form only part of a cascade, and it is not possible to separate them from other events involved in dopaminergic cell death.

 

Jensen, R. (2003). "Peripheral and central mechanisms in tension-type headache: an update." Cephalalgia 23 Suppl 1: 49-52.

            Despite the tremendous socioeconomic impact of tension-type headache surprisingly little is known about the underlying pathophysiology and treatment. Existing evidence and theories about the relation between central and peripheral mechanisms are discussed. Central sensitization is probably the most important key to understand this widespread disorder. An effective prevention or reversal of this central sensitization will probably be of major importance in future treatment strategies.

 

Jison, M. L. and M. T. Gladwin (2003). "Hemolytic anemia-associated pulmonary hypertension of sickle cell disease and the nitric oxide/arginine pathway." Am J Respir Crit Care Med 168(1): 3-4.

            

John, S. and R. E. Schmieder (2003). "Potential mechanisms of impaired endothelial function in arterial hypertension and hypercholesterolemia." Curr Hypertens Rep 5(3): 199-207.

            This review focuses on the role of impaired endothelial function for the development of atherosclerosis in human arterial hypertension and hypercholesterolemia in vivo. Potential mechanisms underlying impaired endothelial function and decreased bioavailability of nitric oxide under these clinical conditions are discussed. It further addresses therapeutic strategies aimed at improving the bioavailability of nitric oxide in these patients. The overall conclusion is that the bioavailability of nitric oxide is probably impaired, not by a single defect, but by various mechanisms affecting nitric oxide synthesis as well as nitric oxide breakdown. In both diseases increased superoxide anion production and oxidative stress represent a major mechanism. Decreased bioavailability of nitric oxide not only impairs endothelium-dependent vasodilation, but also activates other mechanisms that play an important role in the pathogenesis of atherosclerosis. Thus, therapeutic strategies should aim to restore bioavailability of nitric oxide, which has been demonstrated for lipid-lowering therapy in hypercholesterolemia and blood pressure control in hypertension. In addition, antioxidative strategies will represent a major therapeutic tool against atherosclerotic diseases in the future. Statins and blockers of the renin-angiotensin system seem to have such antioxidative effects independent from their effects on lipid profiles or blood pressure control.

 

Jonderko, G., C. Marcisz, et al. (2003). "[Is use of nitric oxide (NO) synthase inhibitors justified for therapy of septic shock?]." Postepy Hig Med Dosw 57(1): 67-90.

            NO mediates many systemic reactions in humans and animals. It is produced by constitutive synthases (cNOS) and one inducible by cytokines and endotoxines (iNOS). We summarize, on the base of experimental and clinical data, the pathophysiological role of NO in septic shock as well as the effects of pharmacological application of NOS inhibitors. The analysed data show, that the contribution of NO to the pathomechanism of septic shock is rather heterogenous, therefore the clinical therapeutical application of selective iNOS inhibitors is impossible without adequate new monitoring tools.

 

Joyner, M. J. and M. E. Tschakovsky (2003). "Nitric oxide and physiologic vasodilation in human limbs: where do we go from here?" Can J Appl Physiol 28(3): 475-90.

            This brief review highlights human studies on the role of nitric oxide (NO) and limb vasodilation conducted at the Mayo Clinic over the last 10 years. These studies have attempted to determine whether NO is responsible for the "unexplained" limb vasodilation seen with body heating, limb ischemia, exercise, and mental stress. Our findings are placed in context with data from others, and possible future areas of study are identified.

 

Joyner, M. J. and N. M. Dietz (2003). "Sympathetic vasodilation in human muscle." Acta Physiol Scand 177(3): 329-36.

            The idea that there might be sympathetic vasodilator nerves to skeletal muscle is an old concept that fits with the archaic 'fight or flight' model of the sympathetic nervous system. Clear evidence for vasodilator nerves to skeletal muscle began to emerge in animals during the 1930s, when stimulation of selected brainstem areas was shown to evoke hypertension, tachycardia and skeletal muscle vasodilation (i.e. the 'defense reaction'). By the 1940s and 1950s this idea was well established and it was shown in animals that the sympathetic dilator nerves to muscles were cholinergic. During this time, circumstantial evidence began to suggest the existence of sympathetic cholinergic vasodilator fibres in human skeletal muscle. In this context, the well- known forearm vasodilator response to mental stress was shown to be atropine-sensitive, and absent after surgical sympathectomy. However, while there was clear histological evidence for sympathetic cholinergic dilator fibres in animal muscle, such evidence was not seen in humans. Additionally, attempts to record from sympathetic dilator fibres human muscle have never demonstrated clear evidence for dilator nerve traffic, and many 'sympathetic dilator' responses are still present after local anaesthetic nerve block. More recently, the skeletal muscle dilator response to sympathoexcitatory manoeuvres in both humans and animals appears to be nitric oxide (NO)-dependent. While there are clearly atropine-sensitive and NO-dependent dilator nerves to skeletal muscles in animals, our current thinking is that most 'sympathetic dilator' responses in human muscle are due to adrenaline or local cholinergic mechanisms acting to stimulate NO release from the vascular endothelium.

 

Jugdutt, B. I. (2003). "Nitric oxide and cardiovascular protection." Heart Fail Rev 8(1): 29-34.

            Nitric oxide (NO) plays a critical role in ischemic heart disease and ischemia-reperfusion. There is an increasing body of evidence to support the role of NO in myocardial and vascular protection in disease. The finding that NO might act as a trigger of late ischemic preconditioning (IPC) might lead to the development of novel anti-ischemic therapy. The role of NO signaling in the cardioprotective effects of ACE inhibitors and angiotensin II type 1 receptor(AT(1)) receptor antagonists is an active area of study.

 

Kaisers, U., T. Busch, et al. (2003). "Selective pulmonary vasodilation in acute respiratory distress syndrome." Crit Care Med 31(4 Suppl): S337-42.

            Acute respiratory distress syndrome (ARDS) is characterized by a marked maldistribution of pulmonary perfusion in favor of nonventilated, atelectatic areas of the lungs, and it is the main cause of pulmonary right-to-left shunting and hypoxemia. Therapeutic interventions to selectively influence pulmonary perfusion in ARDS became feasible with the introduction of inhaled nitric oxide, which provided a means not only to reduce pulmonary hypertension, but also to improve matching of ventilation to perfusion and, thus, hypoxemia. Clinical studies in ARDS subsequently demonstrated that the combination of inhaled nitric oxide with other interventions, such as positive end-expiratory pressure and prone positioning, yielded beneficial and additive effects on arterial oxygenation. Although the available randomized, controlled trials of this novel concept have so far failed to show an improved outcome in ARDS, inhaled nitric oxide is a clinically valuable option for the treatment of severe refractory hypoxemia in ARDS, and largely promoted the concept of selective pulmonary vasodilation in intensive care practice. Currently, aerosolization of various vasodilators, in particular prostaglandins, is under evaluation in models of acute lung injury and human ARDS. Ongoing research aims to augment the effectiveness of vasodilators with specific inhibitors of phosphodiesterases or by combination with intravenous vasoconstrictors. Consequently, several alternative ways to selectively modulate pulmonary vascular tone in patients with ARDS may be available in the near future. Cost-benefit analysis of these therapeutic options will largely determine their future perspective.

 

Kan, H. and M. S. Finkel (2003). "Inflammatory mediators and reversible myocardial dysfunction." J Cell Physiol 195(1): 1-11.

            A variety of seemingly unrelated clinical conditions manifest the same effects on the heart. These effects include: (1) reversible myocardial dysfunction, (2) beta-adrenergic desensitization, and (3) activation of inflammatory mediators. We provide evidence supporting a role for cytokines, mitogen activated protein kinases (MAP kinases), and nitric oxide (NO) as common mediators of reversible myocardial dysfunction and beta-adrenergic desensitization. Data from animal models and human studies support a pathogenic role for these inflammatory mediators in ischemic as well as non-ischemic myocardial dysfunction. It is suggested that compensatory cellular programs are activated to provide short-term protection from brief periods of ischemia and infection. Continuous activation of these compensatory pathways leads to cardiomyopathy and chronic (congestive) heart failure. Elucidating the signaling pathways involved has the potential to provide the opportunity to exploit the cardioprotective advantages of these agents without bearing the burden of excessive stimulation.

 

Kanazawa, M., C. Y. Xue, et al. (2003). "Effects of a high-sucrose diet on body weight, plasma triglycerides, and stress tolerance." Nutr Rev 61(5 Pt 2): S27-33.

            We examine the effects of feeding a high-sucrose diet on body weight gain, plasma triglycerides, and stress tolerance in rats. Feeding a high-sucrose (60%) diet for 2 weeks did not induce a greater body weight gain compared with that of standard diet when caloric intake was similar in ventromedial hypothalamic-lesioned obese and sham-operated lean animals. The high-sucrose diet elevated plasma triglycerides by increasing the triglyceride secretion rate and decreasing the fractional catabolic rate in both groups. In response to stress, feeding a high-sucrose diet for one week induced enhanced gene expressions of heat shock proteins (HSP 70 and 27) and suppressed NOx production in the brain, whereas the standard diet did not. Results suggest that feeding a high-sucrose diet does not induce obesity in lean rats or enhance weight gain in obese rats, if caloric intake is appropriate. The diet does elevate plasma triglyerides in lean and obese rats, but it may have the potential to improve stress tolerance.

 

Kasparek, M. S., M. E. Kreis, et al. (2003). "[Postoperative ileus: part I (Experimental results)]." Zentralbl Chir 128(4): 313-9.

            Postoperative gastro-intestinal motility disorders are of major importance for patient management following abdominal surgery both for clinical and economic reasons. In recent years, new pathophysiological links have been identified that contribute to postoperative ileus. The activation of sympathetic efferent neurons by visceral afferent nerve fibers, catecholamines, the stimulation of beta 3 -receptors in the gut wall, an inflammatory response of the gut wall with the consecutive release of nitric oxide, and opioids given for postoperative analgesia seem to be of major importance regarding the development of postoperative ileus. The pharmacological reduction of visceral afferent nerve fiber activity, non-steroidal anti-inflammatory drugs (NSAIDs) instead of opioids for postoperative pain, peripheral opioid receptor antagonists together with opioids for postoperative analgesia, motilides and 5-HT4 receptor agonists as prokinetic drugs are strategies that are currently evaluated to treat postoperative ileus. Our review summarizes the present knowledge on the pathophysiology of postoperative ileus and new experimental treatments that might be of importance in the future.

 

Kast, R. E. (2003). "Ribavirin in cancer immunotherapies: controlling nitric oxide augments cytotoxic lymphocyte function." Neoplasia 5(1): 3-8.

            Either ribavirin (RBV) or cyclophosphamide (CY) can shift an immune response from Th2 toward a Th1 cytokine profile. CY is used in this role in various current cancer immunotherapy attempts but with mixed success. More potent and reliable immunoadjuvants and Th1 response biasing methods are needed. RBV is used today mainly to augment interferon-alpha treatment of hepatitis C. RBV shifts an immune response from Th2 toward Th1 more effectively than CY and may be a safe and useful adjuvant for current cancer immunotherapeutic efforts. RBV is thought to act by inhibition of tetrahydrobiopterin synthesis. Tetrahydrobiopterin is an essential cofactor for all known isoforms of nitric oxide synthase. Lowered nitric oxide favors Th1 development as high levels favor Th2 weighting.

 

Katz, S. D. (2003). "Potential role of type 5 phosphodiesterase inhibition in the treatment of congestive heart failure." Congest Heart Fail 9(1): 9-15.

            Endothelial dysfunction is associated with impairment of aerobic capacity in patients with heart failure and may play a role in the progression of disease. Impaired endothelium-dependent vasodilation in patients with heart failure can be attributed to decreased bioavailability of nitric oxide and attenuated responses to nitric oxide in vascular smooth muscle. Impaired vasodilation in response to nitric oxide derived from vascular endothelium or organic nitrates in vascular smooth muscle may be related in part to increased degradation of the second messenger cyclic guanosine monophosphate by type 5 phosphodiesterase. Sildenafil, a specific type 5 phosphodiesterase inhibitor currently approved for the treatment of erectile dysfunction, has been shown to acutely enhance endothelium-dependent vasodilation in patients with heart failure. Further studies are warranted to characterize the safety and efficacy of type 5 phosphodiesterase inhibition in the treatment of chronic heart failure.

 

Kawashima, K. and T. Fujii (2003). "The lymphocytic cholinergic system and its biological function." Life Sci 72(18-19): 2101-9.

            Lymphocytes are now known to possess the essential components for a non-neuronal cholinergic system. These include acetylcholine (ACh); choline acetyltransferase (ChAT), its synthesizing enzyme; and both muscarinic and nicotinic ACh receptors (mAChRs and nAChRs, respectively). Stimulating lymphocytes with phytohemagglutinin, a T-cell activator; Staphylococcus aureus Cowan I, a B-cell activator; or cell surface molecules enhances the synthesis and release of ACh and up-regulates expression of ChAT and M(5) mAChR mRNAs. Activation of mAChRs and nAChRs on lymphocytes elicits increases in the intracellular Ca(2+) concentration and stimulates c-fos gene expression and nitric oxide synthesis. On the other hand, long-term exposure to nicotine down-regulates expression of nAChR mRNA. Abnormalities in the lymphocytic cholinergic system have been detected in spontaneously hypertensive rats and MRL-lpr mice, two animal models of immune disorders. Taken together, these data present a compelling picture in which immune function is, at least in part, under the control of an independent non-neuronal lymphocytic cholinergic system.

 

Keefer, L. K. (2003). "Progress toward clinical application of the nitric oxide-releasing diazeniumdiolates." Annu Rev Pharmacol Toxicol 43: 585-607.

            Diazeniumdiolates, compounds of structure R(1)R(2)NN(O)=NOR(3), which have also been called NONOates, have proven useful for treating an increasing diversity of medical disorders in relevant animal models. Here, I review the chemical features that make them such excellent starting points for designing materials capable of targeting reliable and controllable fluxes of bioactive NO for in vitro and in vivo applications. This is followed by a consideration of recent proof-of-concept studies that underscore what I believe to be the substantial clinical promise of such materials. Examples covered include progress toward inhibiting restenosis after angioplasty, preparing thromboresistant medical devices, reversing vasospasm, and relieving pulmonary hypertension. Together with a very recent report describing the beneficial effects of diazeniumdiolate therapy in a patient with acute respiratory distress syndrome, the results of the animal experiments support the prediction that a broad selection of problems in clinical medicine can be solved by judiciously mining the enormous variety of possible R(1)R(2)NN(O)=NOR(3) structures.

 

Kelm, M. (2003). "The L-arginine-nitric oxide pathway in hypertension." Curr Hypertens Rep 5(1): 80-6.

            Nitric oxide is involved in the regulation of resting vascular tone, adaptation of blood flow to metabolic demand of tissue, and adaptation of vessel diameter to volume of inflow, ie, flow-mediated dilation. Arterial hypertension is associated with an increased vascular tone of resistance vessels, a reduced compliance of conduit arteries, along with a thickening of the intima-media leading to vascular remodeling. Dysfunctional endothelium triggers such maladaptive processes. A reduced bioavailability of nitric oxide has been shown in hypertensive individuals dependent on the duration and severity of arterial hypertension. Angiotensin-converting enzyme inhibitors reverse endothelial dysfunction, whereas a concomitant reduction in significant cardiac events due to improved bioavailability has yet to be established. Long-term follow-up studies in individuals with manifest endothelial dysfunction and in offspring from hypertensive patients underscore the prognostic and genetic significance of a reduced nitric oxide bioavailability for the pathophysiology of arterial hypertension.

 

Kenney, M. J., M. L. Weiss, et al. (2003). "The paraventricular nucleus: an important component of the central neurocircuitry regulating sympathetic nerve outflow." Acta Physiol Scand 177(1): 7-15.

            AIM: The sympathetic nervous system plays an important role in the regulation of physiological homeostasis under basal conditions and in response to acute and chronic stressors. It is known that multiple levels of the neuroaxis, including the paraventricular nucleus (PVN) of the hypothalamus, are involved in regulation of efferent sympathetic nerve discharge (SND). This review focuses on the role of the PVN in regulation of functional characteristics of efferent SND. RESULTS: The available experimental evidence indicates that the level of efferent sympathetic nerve activity is altered after microinjection of numerous substances into the PVN, including excitatory amino acids, gamma-aminobutyric acid (GABAA) receptor agonists and antagonists, and PVN nitric oxide synthase inhibitors. In addition, antagonism of PVN GABAA receptors changes the pattern of synchronized discharge bursts in efferent sympathetic nerves and enhances the frequency-domain coupling between low-frequency bursts in sympathetic nerve pairs. Finally, PVN microinjections of excitatory amino acids (L-glutamate, D,L-homocysteic acid) have been shown to produce non-uniform changes in the level of efferent sympathetic nerve activity. CONCLUSION: These findings support the concept that the PVN is an important component of the central neurocircuitry regulating functional characteristics (basal level of activity, bursting pattern, and relationships between discharges in nerves innervating different targets) of efferent sympathetic nerve outflow.

 

Kharitonov, S. A. and P. J. Barnes (2003). "Nitric oxide, nitrotyrosine, and nitric oxide modulators in asthma and chronic obstructive pulmonary disease." Curr Allergy Asthma Rep 3(2): 121-9.

            Nitric oxide (NO), a simple free-radical gas, elicits a diverse range of physiologic and pathophysiologic effects, and plays an important role in pulmonary diseases. Nitrosative stress and nitration of proteins in airway epithelium may be responsible for steroid resistance in asthma and their ineffectiveness in chronic obstructive pulmonary disease (COPD), supporting the potential role of future therapeutic strategies aimed at regulating NO synthesis in asthma and COPD. In this article, we review the potential role of NO modulators (NO synthase inhibitors and NO donors), which, if given on a regular basis, may have clinical benefit in asthma and COPD.

 

Kim, D. J., D. H. Shin, et al. (2003). "Chemoprevention of colon cancer by Korean food plant components." Mutat Res 523-524: 99-107.

            Inducible cyclooxygenase (COX-2) and inducible nitric oxide synthase (iNOS/NOS-2) play pivotal roles as mediators of inflammation involved in early steps of carcinogenesis in certain organs. Therefore, chemoprevention is theoretically possible through inhibition of COX-2 and/or iNOS. In the present study, we examined the chemopreventive effects of indole-3-carbinol (I3C), a constituent of cruciferous vegetables (the family of Cruciferae) such as cabbages, cauliflowers and broccoli on the multiple intestinal neoplasia (Min) genetic mouse model, and on mouse colon carcinogenesis induced by azoxymethane (AOM). The consumption of cruciferous vegetables such as cabbage, broccoli, and Brussels sprouts has been shown to have cancer chemopreventive effects in humans and experimental animals. I3C has been shown to exert a cancer chemopreventive influence in liver, colon, and mammary tissue when given before or concurrent with exposure to a carcinogen. Powdered AIN-76A diets (Harlan Teklad Research Diet, Madison, USA) containing 100 or 300 ppm I3C (group 1 or 2) or the same pellet diets without supplement (group 3) were fed to 6-week-old male C57BL/6J-Apc(Min)(/+) (Min/+) mice (The Jackson Laboratory, Bar Harbor, ME, USA) for 10 weeks. In addition the same diets were given to wild-type normal C57BL/6J-Apc(Min)(/+) littermates after AOM initiation (groups 4-7: 10 mice in each group) for 32 weeks from week 4. At 16 weeks of age, all Min/+ mice (groups 1-3) were sacrificed for assessment of intestinal polyp development. The incidences of the colonic adenomatous polyps in the groups 1-3 were 60% (12/20), 60% (15/25) and 84% (21/25), respectively. A decreasing tendency in multiplicities of the colonic adenomatous polyps in group 1 (I3C 100 ppm; 0.85 +/- 0.22; 61%) and group 2 (I3C 300 ppm; 1.32 +/- 0.28; 94%) was observed when compared with group 3 (control; 1.40 +/- 0.21; 100%). Total number of aberrant crypt foci (ACF)/colon or aberrant crypts (AC)/colon in wild-type mice of group 4 or 5 were decreased significantly compared with those of the AOM alone group (group 6) (P < 0.01). These results suggest that I3C may be a potential chemopreventive agent for colon cancer.

 

Kim, S. and P. Ponka (2003). "Role of nitric oxide in cellular iron metabolism." Biometals 16(1): 125-35.

            Iron regulatory proteins (IRP1 and IRP2) control the synthesis of transferrin receptors (TfR) and ferritin by binding to iron-responsive elements (IREs) which are located in the 3' untranslated region (UTR) and the 5' UTR of their respective mRNAs. Cellular iron levels affect binding of IRPs to IREs and consequently expression of TfR and ferritin. Moreover, NO*, a redox species of nitric oxide that interacts primarily with iron, can activate IRP1 RNA-binding activity resulting in an increase in TfR mRNA levels. We have shown that treatment of RAW 264.7 cells (a murine macrophage cell line) with NO+ (nitrosonium ion, which causes S-nitrosylation of thiol groups) resulted in a rapid decrease in RNA-binding of IRP2, followed by IRP2 degradation, and these changes were associated with a decrease in TfR mRNA levels. Moreover, we demonstrated that stimulation of RAW 264.7 cells with lipopolysaccharide (LPS) and interferon-gamma (IFN-gamma) increased IRP1 binding activity, whereas RNA-binding of IRP2 decreased and was followed by a degradation of this protein. Furthermore, the decrease of IRP2 binding/protein levels was associated with a decrease in TfR mRNA levels in LPS/IFN-gamma-treated cells, and these changes were prevented by inhibitors of inducible nitric oxide synthase. These results suggest that NO+-mediated degradation of IRP2 plays a major role in iron metabolism during inflammation.

 

King, S. B. (2003). "The nitric oxide producing reactions of hydroxyurea." Curr Med Chem 10(6): 437-52.

            Hydroxyurea is used to treat a variety of cancers and sickle cell disease. Despite this widespread use, a complete mechanistic understanding of the beneficial actions of this compound remains to be understood. Hydroxyurea inhibits ribonucleotide reductase and increases the levels of fetal hemoglobin, which explains a portion of the effects of this drug. Administration of hydroxyurea to patients results in a significant increase in levels of iron nitrosyl hemoglobin, nitrite and nitrate suggesting the in vivo metabolism of hydroxyurea to nitric oxide. Formation of nitric oxide from hydroxyurea may explain a portion of the observed effects of hydroxyurea treatment. At the present, the mechanism or mechanisms of nitric oxide release, the identity of the in vivo oxidant and the site of metabolism remain to be identified. Chemical oxidation of hydroxyurea produces nitric oxide and nitroxyl, the one-electron reduced form of nitric oxide. These oxidative pathways generally proceed through the nitroxide radical (2) or C-nitrosoformamide (3). Biological oxidants, including both iron and copper containing enzymes and proteins, also convert hydroxyurea to nitric oxide or its decomposition products in vitro and these reactions also occur through these intermediates. A number of other reactions of hydroxyurea including the reaction with ribonucleotide reductase and irradiation demonstrate the potential to release nitric oxide and should be further investigated. Gaining an understanding of the metabolism of hydroxyurea to nitric oxide will provide valuable information towards the treatment of these disorders and may lead to the development of better therapeutic agents.

 

Kinlay, S. and A. P. Selwyn (2003). "Effects of statins on inflammation in patients with acute and chronic coronary syndromes." Am J Cardiol 91(4A): 9B-13B.

            Inflammation plays a crucial role in the cell biology of atherosclerosis. Coronary risk factors, and particularly low-density lipoprotein (LDL) cholesterol, injure the endothelium and decrease the bioavailability of nitric oxide to promote the expression of proinflammatory genes, cellular adhesion molecules, cytokines, chemokines, and growth factors. For example, the expression of CD40/CD40 ligand increases cell-mediated immune responses to activate a number of inflammatory cells and destabilize atherosclerosis. As part of this response, soluble markers of inflammation that are released into the blood offer insights into the cell biology of inflammation in atherosclerosis. In groups of patients, these markers have provided a means to study inflammatory mechanisms and have supported the value of many of our interventions that prevent cardiovascular disease. Statins have potent effects to reduce LDL cholesterol in the plasma and the artery wall and also appear to have a number of nonlipid effects that decrease inflammatory stimuli. Because statins also reduce some soluble markers of inflammation, it is likely that at least part of their benefit reflects a reduction in vascular inflammation in stable and unstable coronary syndromes. Although these inflammatory markers are valuable tools for studying the mechanisms of atherosclerosis, their use in clinical practice to stratify cardiovascular risk or assess treatment in individual patients requires further evaluation.

 

Kis, B., C. S. Abraham, et al. (2003). "Adrenomedullin, an autocrine mediator of blood-brain barrier function." Hypertens Res 26 Suppl: S61-70.

            Since the discovery that adrenomedullin gene expression is 20- to 40-fold higher in endothelial cells than even in the adrenal medulla, this peptide has been regarded as an important secretory product of the vascular endothelium, together with nitric oxide, eicosanoids, endothelin-1, and other vasoactive metabolites. Cerebral endothelial cells secrete an exceptionally large amount of adrenomedullin, and the adrenomedullin concentration is about 50% higher in the cerebral circulation than in the peripheral vasculature. The adrenomedullin production of cerebral endothelial cells is induced by astrocyte-derived factors. Adrenomedullin causes vasodilation in the cerebral circulation, may participate in the maintenance of the resting cerebral blood flow, and may be protective against ischemic brain injury. Recent data from our laboratory indicate that adrenomedullin, as an endothelium-derived autocrine/paracrine hormone, plays an important role in the regulation of specific blood-brain barrier properties. Adrenomedullin is suggested to be one of the physiological links between astrocyte-derived factors, cyclic adenosine 3'5'-monophosphate (cAMP), and the induction and maintenance of the blood-brain barrier. Moreover, the role of adrenomedullin in the differentiation and proliferation of endothelial cells and in angiogenesis suggests a more complex function for adrenomedullin in the cerebral circulation and in the development of the blood-brain barrier.

 

Kitamoto, S. and K. Egashira (2003). "[The role of nitric oxide in ischemic heart disease]." Nippon Rinsho 61 Suppl 5: 853-9.

            

Koh, Y. and W. E. Hurford (2003). "Inhaled nitric oxide in acute respiratory distress syndrome: from bench to bedside." Int Anesthesiol Clin 41(1): 91-102.

            

Koh, K. K. (2003). "Can a healthy endothelium influence the cardiovascular effects of hormone replacement therapy?" Int J Cardiol 87(1): 1-8.

            Emerging clinical and observational evidences suggest that estrogen confers physiologic benefits that are receptor mediated and depend on the integrity and functional status of the endothelium within the coronary vasculature. In postmenopausal women, estrogen replacement therapy (ERT) and hormone replacement therapy (HRT) regimens can enhance the lipoprotein panel; blunt the expression of numerous cytokines, chemokines, and other proinflammatory mediators of endothelial injury and vascular smooth muscle cell proliferation; up-regulate endothelial nitric oxide synthase activity and nitric oxide production; and augment fibrinolysis potential and vasodilator capacity (diminish arterial resistance). Advancing age and atherosclerotic injury to the vessel wall tend to deplete estrogen receptors, compromise endothelial function, promote thrombus formation, and thus potentially diminish the efficacy of ERT and HRT. Therefore, optimizing the clinical benefits of these regimens in postmenopausal women depends largely on promoting a healthy endothelium through life-style modifications that diminish coronary risk.

 

Komatsu, S., N. Yanaka, et al. (2003). "Antitumor effect of vitamin B6 and its mechanisms." Biochim Biophys Acta 1647(1-2): 127-30.

            Epidemiological studies have reported an inverse association between vitamin B(6) intake and colon cancer risk. Our recent study has been conducted to examine the effect of dietary vitamin B(6) on colon tumorigenesis in mice. Mice were fed diets containing 1, 7, 14 or 36 mg/kg pyridoxine for 22 weeks, and given a weekly injection of azoxymethane (AOM) for the initial 10 weeks. Compared with the 1 mg/kg pyridoxine diet, 7, 14 and 35 mg/kg pyridoxine diets significantly suppressed the incidence and number of colon tumors, colon cell proliferation and expressions of c-myc and c-fos proteins. Supplemental vitamin B(6) lowered the levels of colonic 8-hydroxyguanosine (8-OHdG), 4-hydroxy-2-nonenal (4-HNE, oxidative stress markers) and inducible nitric oxide (NO) synthase protein. In an ex vivo serum-free matrix culture model using rat aortic ring, supplemental pyridoxine and pyridoxal 5'-phosphate (PLP) had antiangiogenic effect. The results suggest that dietary vitamin B(6) suppresses colon tumorigenesis by reducing cell proliferation, oxidative stress, NO production and angiogenesis.

 

Komers, R. and S. Anderson (2003). "Paradoxes of nitric oxide in the diabetic kidney." Am J Physiol Renal Physiol 284(6): F1121-37.

            As an important modulator of renal function and morphology, the nitric oxide (NO) system has been extensively studied in the diabetic kidney. However, a number of studies in different experimental and clinical settings have produced often confusing data and contradictory findings. We have reviewed a wide spectrum of findings and issues that have amassed concerning the pathophysiology of the renal NO system in diabetes, pointed out the controversies, and attempted to find some explanation for these discrepancies. Severe diabetes with profound insulinopenia can be viewed as a state of generalized NO deficiency, including in the kidney. However, we have focused our hypotheses and conclusions on the events occurring during moderate glycemic control with some degree of treatment with exogenous insulin, representing more the clinically applicable state of diabetic nephropathy. Available evidence suggests that diabetes triggers mechanisms that in parallel enhance and suppress NO bioavailability in the kidney. We hypothesize that during the early phases of nephropathy, the balance between these two opposing forces is shifted toward NO. This plays a role in the development of characteristic hemodynamic changes and may contribute to consequent structural alterations in glomeruli. Both endothelial (eNOS) and neuronal NO synthase can contribute to altered NO production. These enzymes, particularly eNOS, can be activated by Ca(2+)-independent and alternative routes of activation that may be elusive in traditional methods of investigation. As the duration of exposure to the diabetic milieu increases, factors that suppress NO bioavailability gradually prevail. Increasing accumulations of advanced glycation end products may be one of the culprits in this process. In addition, this balance is continuously modified by actual metabolic control and the degree of insulinopenia.

 

Komori, K. (2003). "Mechanisms and prevention of intimal thickening of the autogenous vein grafts--possible involvement of nitric oxide." Nagoya J Med Sci 66(1-2): 9-19.

            Platelet thrombosis, intimal hyperplasia, and the progression of atherosclerosis are the most important factors determining the patency of vein grafts for arterial occlusive disease. Interactions between aggregating platelets and the vessel wall play an important role in all of these processes. The endothelium modulates the underlying vascular smooth muscle by releasing nitric oxide (NO), a potent vasodilator and anti-aggregating substance. This review focuses on vascular modulation by NO in vein grafts.

 

Kone, B. C., T. Kuncewicz, et al. (2003). "Protein interactions with nitric oxide synthases: controlling the right time, the right place, and the right amount of nitric oxide." Am J Physiol Renal Physiol 285(2): F178-90.

            Nitric oxide (NO) is a potent cell-signaling, effector, and vasodilator molecule that plays important roles in diverse biological effects in the kidney, vasculature, and many other tissues. Because of its high biological reactivity and diffusibility, multiple tiers of regulation, ranging from transcriptional to posttranslational controls, tightly control NO biosynthesis. Interactions of each of the major NO synthase (NOS) isoforms with heterologous proteins have emerged as a mechanism by which the activity, spatial distribution, and proximity of the NOS isoforms to regulatory proteins and intended targets are governed. Dimerization of the NOS isozymes, required for their activity, exhibits distinguishing features among these proteins and may serve as a regulated process and target for therapeutic intervention. An increasingly wide array of proteins, ranging from scaffolding proteins to membrane receptors, has been shown to function as NOS-binding partners. Neuronal NOS interacts via its PDZ domain with several PDZ-domain proteins. Several resident and recruited proteins of plasmalemmal caveolae, including caveolins, anchoring proteins, G protein-coupled receptors, kinases, and molecular chaperones, modulate the activity and trafficking of endothelial NOS in the endothelium. Inducible NOS (iNOS) interacts with the inhibitory molecules kalirin and NOS-associated protein 110 kDa, as well as activator proteins, the Rac GTPases. In addition, protein-protein interactions of proteins governing iNOS transcription function to specify activation or suppression of iNOS induction by cytokines. The calpain and ubiquitin-proteasome pathways are the major proteolytic systems responsible for the regulated degradation of NOS isozymes. The experimental basis for these protein-protein interactions, their functional importance, and potential implication for renal and vascular physiology and pathophysiology is reviewed.

 

Kopp, R., R. Kuhlen, et al. (2003). "[Evidence-based medicine of the acute respiratory distress syndrome]." Anaesthesist 52(3): 195-203.

            Different therapeutic approaches have recently been developed for treatment of acute respiratory distress syndrome (ARDS) with the aim of improving the outcome. The clinical significance and success of these therapies is variable with respect to evidence based medicine. Lung protective ventilation is accepted as a proven therapy and the use of positive end-expiratory pressure as well as spontaneous breathing during controlled ventilation are common therapies. High frequency ventilation, partial liquid ventilation and pulmonary surfactant application are still in the experimental stage. The prone position is recommended for severe cases of ARDS and the application of inhaled nitric oxide and of extracorporeal membrane oxygenation is established in specialized centers for patients with imminent hypoxia. But for the routine use of these three therapies a clear improvement in outcome could not demonstrated. Recommended drug therapy is limited to the administration of stress doses of corticosteroids and a special anti-inflammatory enteral diet.

 

Koppiker, N., M. Boolell, et al. (2003). "Recent advances in the treatment of erectile dysfunction in patients with diabetes mellitus." Endocr Pract 9(1): 52-63.

            OBJECTIVE: To present current information on the pathogenesis of and available therapeutic options for erectile dysfunction (ED) in patients with diabetes. METHODS: We provide a detailed review of the following topics: (1) peripheral and central neurotransmitter pathways involved in the penile erectile process (for example, nitric oxide, acetylcholine, vasoactive intestinal polypeptide, and prostaglandin E(1)), (2) pathogenesis of ED in patients with diabetes (vascular insufficiency, endothelial dysfunction, and autonomic neuropathy), (3) currently available treatment options for ED and their advantages and disadvantages, (4) potential new avenues for future research, and (5) the possibility of preventive treatment. RESULTS: Clearly a need exists for effective treatment options for ED in patients with diabetes. Because the development of ED in patients with diabetes is often caused by several interrelated mechanisms, including vascular disease, endothelial dysfunction, autonomic neuropathy, hormone imbalance, and certain medications, a thorough understanding of the various pathways involved in penile erection and their modulation in diabetes is essential for physicians to design an effective treatment plan. Interventions that modulate the erectile pathway at different points include therapies that enhance the erectile mechanism (amplification of the nitric oxide pathway), inhibit the detumescence mechanism, or affect the final common pathway by augmenting smooth muscle relaxation. Oral therapy, intracavernosal injections, transurethral pellets, combination therapy, and surgical procedures are available treatment strategies. CONCLUSION: Despite the availability of many treatment options for ED, early intervention and prevention (by such measures as improved glycemic control and general reduction of associated risk factors) should be emphasized because many of the diabetes-related complications leading to ED are irreversible.

 

Kosenko, E., M. Llansola, et al. (2003). "Glutamine synthetase activity and glutamine content in brain: modulation by NMDA receptors and nitric oxide." Neurochem Int 43(4-5): 493-9.

            Acute intoxication with large doses of ammonia leads to rapid death. The main mechanism for ammonia elimination in brain is its reaction with glutamate to form glutamine. This reaction is catalyzed by glutamine synthetase and consumes ATP. In the course of studies on the molecular mechanism of acute ammonia toxicity, we have found that glutamine synthetase activity and glutamine content in brain are modulated by NMDA receptors and nitric oxide. The main findings can be summarized as follows.Blocking NMDA receptors prevents ammonia-induced depletion of brain ATP and death of rats but not the increase in brain glutamine, indicating that ammonia toxicity is not due to increased activity of glutamine synthetase or formation of glutamine but to excessive activation of NMDA receptors.Blocking NMDA receptors in vivo increases glutamine synthetase activity and glutamine content in brain, indicating that tonic activation of NMDA receptors maintains a tonic inhibition of glutamine synthetase.Blocking NMDA receptors in vivo increases the activity of glutamine synthetase assayed in vitro, indicating that increased activity is due to a covalent modification of the enzyme. Nitric oxide inhibits glutamine synthetase, indicating that the covalent modification that inhibits glutamine synthetase is a nitrosylation or a nitration.Inhibition of nitric oxide synthase increases the activity of glutamine synthetase, indicating that the covalent modification is reversible and it must be an enzyme that denitrosylate or denitrate glutamine synthetase.NMDA mediated activation of nitric oxide synthase is responsible only for part of the tonic inhibition of glutamine synthetase. Other sources of nitric oxide are also contributing to this tonic inhibition.Glutamine synthetase is not working at maximum rate in brain and its activity may be increased pharmacologically by manipulating NMDA receptors or nitric oxide content. This may be useful, for example, to increase ammonia detoxification in brain in hyperammonemic situations.

 

Krueger, J. M., J. A. Majde, et al. (2003). "Sleep in host defense." Brain Behav Immun 17 Suppl 1: S41-7.

            Sleep remains an important enigma in neurobiology; it has a robust adaptive value yet its function remains elusive. Changes in sleep are hallmarks of the acute phase response to infectious challenge. The molecular regulation of these responses involves a cytokine cascade within brain, including interleukin-1 and tumor necrosis factor, and several other substances such as growth hormone releasing hormone, prolactin, nitric oxide and nuclear factor kappaB. These substances are also involved in the regulation of normal spontaneous sleep. Fatigue and sleep disturbances are common in cancer patients and in those receiving cytokine therapy. Regardless, the role of sleep in cancer is relatively uninvestigated.

 

Kulka, M. and A. D. Befus (2003). "The dynamic and complex role of mast cells in allergic disease." Arch Immunol Ther Exp (Warsz) 51(2): 111-20.

            Mast cells (MCs) are found widely distributed in tissues and contribute to regulation of inflammatory responses and ongoing modulation of the tissues. Although MCs are important in a variety of processes, including innate immunity, their role in allergic disease has received increasing attention in the past decade. MCs are located throughout the human body and, upon allergen exposure, they are stimulated via the immunoglobulin E (IgE) receptor (Fc(epsilon)RI) to release several pro-inflammatory mediators such as tumor necrosis factor (TNF), reactive oxygen species such as nitric oxide (NO), proteases, and lipid-derived mediators. However, we now recognize that MCs can be activated by a variety of mechanisms and that mediator release is a consequence of several intra- and extracellular signals. Some of these mechanisms, such as Fc receptor aggregation and proteinase-activated receptor (PAR)-mediated activation facilitate and augment local inflammatory responses. Other mechanisms, such as interferon gamma (IFN-gamma) induction of NO, may inhibit MC function and downregulate inflammatory responses. Increased understanding of these complex pathways has encouraged the development of therapies for allergic inflammation that target specific MC functions and mediators. Some novel strategies include oligonucleotides that induce or inhibit the production of specific mediators. Such approaches may yield useful therapies for allergic individuals in the near future.

 

Kvasnicka, T. (2003). "[NO (nitric oxide) and its significance in regulation of vascular homeostasis]." Vnitr Lek 49(4): 291-6.

            The endothelium is the largest autocrine and endocrine organ of the human organism. It participates in the regulation of the blood flow and tonus of the vascular wall, activation of thrombocytes, adhesion of monocytes to the vascular wall, thrombogenesis, lipid metabolism and growth of vessels. Endothelial cells may produce some 25 different biologically active substances. The most important one among them is probably NO. Under physiological conditions endothelial cells release permanently a small amount of NO or EDRF (endothelium-derived relaxing factor) and participate thus in the regulation of the tonus of the vascular wall at rest. The presence of NO excreated by endothelial cells can be detected in all parts of the circulation, from large arteries to small capillaries. Increased NO excretion is caused by a number of physiological stimuli, e.g. a rise of the blood pressure, drop of the partial oxygen pressure or the action of acetylcholine, ADP, ATP, thrombin, bradykinin or histamine. NO is a chemical messenger which is formed during oxidation of L-arginine to L-citrullin by the action of the enzyme NO synthase (NOS). Endothelial NOS is described as eNOS (endothelial/Type III/NOS-3). There exist also two other different isoforms of this enzyme: nNOS (neuronal/Type I/NOS-1/bNOS) andiNOS (inducible/Type II/NOS-2. NO plays an important part on the regulation of vascular homeostasis. It has a number of potential antiatherogenic functions. It causes vascular vasodilatation.

 

Kyriazis, M. (2003). "Neuroprotective, anti-apoptotic effects of apomorphine." J Anti Aging Med 6(1): 21-8.

            There is increasing experimental and clinical evidence that oxidation plays a pivotal role in causing neurodegeneration in general and Parkinson's disease in particular. The protective role of antioxidants in such conditions has not been fully examined, but certain neuroprotective agents that have antioxidant action are now being credited with an ability to prevent oxidation-induced neuronal dysfunction. One such agent is the dopamine agonist apomorphine, which is already in clinical use, providing symptomatic relief in Parkinson's disease patients. Far from having simple antioxidants properties, apomorphine is described as a pluripotent agent that can also afford neuroprotection through mechanisms independent of its antioxidant actions. It can, for example, salvage dopaminergic receptors and terminals, upregulate expression of neurotrophic factors, limit the rate of neuronal loss by interfering with several steps of apoptotic cascades, reduce excitotoxicity by modulating nitric oxide metabolism, and reverse ubiquitine-proteasome dependent pathology. This paper reviews the wide range of apomorphine's neuroprotective benefits, suggesting that it is a promising agent with regards to its potential to prevent, reduce, and retard age-related neurodegeneration.

 

Lamarque, D., J. Tran Van Nhieu, et al. (2003). "[What are the gastric modifications induced by acute and chronic Helicobacter pylori infection?]." Gastroenterol Clin Biol 27(3 Pt 2): 391-400.

            H. pylori colonisation of the stomach causes the recruitment of the inflammatory cells by the adherence of the bacteria with the epithelium and the release of factors of virulence either to the contact (oipA or other soluble factors) or in the cell by translocation (CagA). Such contact triggers interleukin 8 expression in the epithelial cell and attracts lymphocytes and monocytes into the chorion. Bacterial lipopolysaccharide and urease support the activation of these inflammatory cells. The lymphocytes produce pro-inflammatory cytokines, which direct the immune response towards the Th1 pathway. The variability of the inflammatory response depends on hereditary factors of the host such as the interleukin 1 genotypes, which determine the level of the pro-inflammatory cytokine expression, and of bacterial factors such as the cag pathogenicity island, the lipopolysaccharide and the vacuolating toxin, vacA. The mucosal inflammation provokes apoptosis and atrophy of the epithelial cells through the effect of pro-inflammatory cytokines and free radicals. Epithelial proliferation is a consequence of excessive apoptosis caused by the infection. It is stimulated by the expression of inducible cyclo-oxygenase and inducible nitric oxide synthase. The development of atrophic gastritis towards cancer is supported by nitric oxide which has a mutagenic effect on DNA and inhibits p53 protein and by the bacterium itself which decreases DNA mismatch repairing activity. The gastritis induced by Helicobacter pylori changes acid secretion according to the prevalent location of the gastritis in the antrum or in the gastric body. Prevalent gastritis in the gastric body causes hypochlorhydria by reducing the release of histamin from ECL cells and inhibiting the parietal cells through the effect of tumor necrosis factor and interleukin 1-beta. Hypochlorhydria is more marked among patients having a pro-inflammatory genotype for interleukin 1-beta and those infected by bacteria with virulence factors. In the event of antrum predominant gastritis, the pro-inflammatory cytokines cause a reduction of somatostatin and gastrin releases from the D and the G cells, respectively. The result of all is increased maximal acid output and the meal-stimulated acid secretion.

 

Laroia, S. T., A. K. Ganti, et al. (2003). "Endothelium and the lipid metabolism: the current understanding." Int J Cardiol 88(1): 1-9.

            The endothelium is a dynamic organ and responds to various physical and humoral conditions. The endothelium secretes several biologically active substances, both vasoconstrictors and vasodilators, which control these processes. Endothelial function is most commonly assessed as the vasodilatory response to stimuli. Several endothelium-dependent agonists have been identified, each of which acts through a membrane receptor.Nitric oxide which is continuously synthesized by the endothelium has a wide range of biological properties that maintain vascular homeostasis. It is a potent vasodilator and inhibitor of platelet aggregation and thus has an important protective role. Endothelial dysfunction in hypercholesterolemic patients is in large part due to a reduced bioavailability of NO.Traditional coronary risk factors, especially hypercholesterolemia, produce endothelial dysfunction even in patients with normal blood vessels. The underlying mechanisms involve a local inflammatory response, release of cytokines and growth factors, activation of oxidation-sensitive mechanisms in the arterial wall, modulation of intracellular signaling pathways, increased oxidation of low-density lipoprotein cholesterol, and quenching of nitric oxide. Clinical studies have shown a significant improvement in endothelial dysfunction following lowering of serum cholesterol levels, infusion of nitric oxide donors like L-arginine and exercise training. Clinical trials are underway examining the role of endothelin-1 receptor antagonists like bosentan in the prevention of graft atherosclerosis.

 

Latimer, R. and B. Murali (2003). "Ischemic pre-conditioning: helping or hindering the natural protection?" Middle East J Anesthesiol 17(1): 83-9.

            

Laufs, U. (2003). "Beyond lipid-lowering: effects of statins on endothelial nitric oxide." Eur J Clin Pharmacol 58(11): 719-31.

            Endothelial dysfunction is now recognised as an important process in the pathogenesis of atherosclerosis. Nitric oxide (NO) release by the endothelium regulates blood flow, inflammation and platelet aggregation, and consequently its disruption during endothelial dysfunction can decrease plaque stability and encourage the formation of atherosclerotic lesions and thrombi. Inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A reductase (statins) are often utilised in the prevention of coronary heart disease due to their efficacy at lowering lipid levels. However, statins may also prevent atherosclerotic disease by non-lipid or pleiotropic effects, for example, improving endothelial function by promoting the production of NO. There are various mechanisms whereby statins may alter NO release, such as inhibiting the production of mevalonate and important isoprenoid intermediates, thereby preventing the isoprenylation of the small GTPase Rho, which negatively regulates the expression of endothelial nitric oxide synthase (eNOS). Furthermore, statins may also increase eNOS activity via post-translational activation of the phosphatidylinositol 3-kinase/protein kinase Akt (PI3 K/Akt) pathway and/or through an interaction with the molecular chaperone heat-shock protein 90 (HSP90). Data suggest that statins may vary in their efficacy for enhancing the release of NO, and the mechanisms dictating these differences are not yet clear. By increasing NO production, statins may interfere with atherosclerotic lesion development, stabilise plaque, inhibit platelet aggregation, improve blood flow and protect against ischaemia. Therefore, the ability of statins to improve endothelial function through the release of NO may partially account for their beneficial effects at reducing the incidence of cardiovascular events.

 

Lautt, W. W. (2003). "Practice and principles of pharmacodynamic determination of HISS-dependent and HISS-independent insulin action: methods to quantitate mechanisms of insulin resistance." Med Res Rev 23(1): 1-14.

            Injection of insulin causes release of HISS (hepatic insulin sensitizing substance) from the liver in the fed state. HISS action accounts for 50-60% of the glucose disposal produced by a wide range of insulin doses (5-100 mU/kg). Although the chemical nature of HISS is unknown, precluding pharmacokinetic studies, the pharmacodynamics of HISS has advanced because of the use of the rapid insulin sensitivity test (RIST) which is a transient euglycemic clamp used following a bolus of insulin. HISS action can be blocked by hepatic denervation and restored by intraportal but not intravenous infusion of acetylcholine or a nitric oxide donor. HISS release is prevented by blockade of hepatic muscarinic receptors, nitric oxide synthase blockers, indomethacin, and animal models of insulin resistance, including chronic liver disease, sucrose feeding, hypertension, aging, obesity, and fetal alcohol exposure. HISS acts on skeletal muscle but not liver, gut, or adipose tissue. HISS is released by insulin in the fed state but decreases to insignificance after 24-hr fasting in rats. Cats and dogs appear to require a longer period of fasting to prevent HISS action. Lack of HISS action is suggested to be the cause of post-meal hyperglycemia and hyperlipidemia in type 2 diabetes and other disease states with similar metabolic dysfunction. The RIST can be carried out up to six times in the same animal, is not affected by pentobarbital anesthesia, and can readily differentiate HISS-dependent and HISS-independent insulin action.

 

Lavie, L. (2003). "Obstructive sleep apnoea syndrome--an oxidative stress disorder." Sleep Med Rev 7(1): 35-51.

            Obstructive sleep apnoea syndrome (OSA) is associated with increased cardiovascular morbidity and mortality. However, the underlying mechanisms are not entirely understood. This review will summarize the evidence that substantiates the notion that the repeated apnoea-related hypoxic events in OSA, similarly to hypoxia/reperfusion injury, initiate oxidative stress. Thus, affecting energy metabolism, redox-sensitive gene expression, and expression of adhesion molecules. A limited number of studies substantiate this hypothesis directly by demonstrating increased free radical production in OSA leukocytes and increased plasma-lipid peroxidation. A great number of studies, however, support this hypothesis indirectly. Increase in circulating levels of adenosine and urinary uric acid in OSA are implicated with increased production of reactive oxygen species (ROS). Activation of redox-sensitive gene expression is suggested by the increase in some protein products of these genes, including VEGF, erythropoietin, endothelin-1, inflammatory cytokines and adhesion molecules. These implicate the participation of redox-sensitive transcription factors as HIF-1 AP-1 and NFkappaB. Finally, adhesion molecule-dependent increased avidity of OSA monocytes to endothelial cells, combined with diminished NO bioavailability, lead to exaggerated endothelial cell damage and dysfunction. Cumulatively, these processes may exacerbate atherogenic sequelae in OSA.

 

Leary, S. C. and E. A. Shoubridge (2003). "Mitochondrial biogenesis: which part of "NO" do we understand?" Bioessays 25(6): 538-41.

            A recent paper by Nisoli et al. [1] provides the first evidence that elevated levels of nitric oxide (NO) stimulate mitochondrial biogenesis in a number of cell lines via a soluble guanylate-cyclase-dependent signaling pathway that activates PGC1alpha (peroxisome proliferator-activated receptor gamma coactivator-1alpha), a master regulator of mitochondrial content. These results raise intriguing possibilities for a role of NO in modulating mitochondrial content in response to physiological stimuli such as exercise or cold exposure. However, whether this signaling cascade represents a widespread mechanism by which mammalian tissues regulate mitochondrial content, and how it might integrate with other pathways that control PGC1alpha expression, remain unclear.

 

Li, Z. G., M. Z. Zhu, et al. (2003). "[Progress on study of experimental physico-chemical indexes related with ischemic stroke]." Zhongguo Zhong Xi Yi Jie He Za Zhi 23(4): 316-8.

            

Li, D. and J. L. Mehta (2003). "3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors protect against oxidized low-density lipoprotein-induced endothelial dysfunction." Endothelium 10(1): 17-21.

            Endothelial dysfunction is recognized as an early event in the pathogenesis of atherosclerosis. Many risk factors cause endothelial dysfunction, such as hypercholesterolemia, hypertension, cigarette smoking, and diabetes mellitus. The precise steps leading to endothelial dysfunction are still being elucidated. Increasing evidence indicates that oxidized low-density lipoprotein (LDL) cholesterol (ox-LDL) plays an important role in endothelial dysfunction. Ox-LDL induces endothelial injury; inhibits apoptosis, monocyte adhesion, and platelet aggregation; and inhibits endothelial nitric oxide synthase (eNOS) expression/activity, all of which contribute to atherosclerotic process. Several pharmacologic agents, such as 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors (statins), have been shown to provide endothelial stabilization through mechanisms that go beyond their primary therapeutic effect. Alteration in the endothelial function might result from increase in eNOS activity, reduction in the production of free radicals, inhibition of ox-LDL action, or other undefined mechanisms. This review will focus on the protective role and some of the mechanisms of statins in ox-LDL-induced endothelial dysfunction.

 

Li, Y. F. and K. P. Patel (2003). "Paraventricular nucleus of the hypothalamus and elevated sympathetic activity in heart failure: the altered inhibitory mechanisms." Acta Physiol Scand 177(1): 17-26.

            AIM: There is a characteristic neurohumoral activation in heart failure (HF). However, few studies have been performed to examine the role of the central nervous system in the activation of sympathetic outflow during HF. In this paper we review some of our studies, with particular emphasis on examining the role of the paraventricular nucleus (PVN) in the exaggerated sympathetic outflow commonly observed in HF. RESULTS: Our studies have revealed that the inhibitory mechanisms regulating sympathetic outflow are mediated by nitric oxide (NO) and gamma-aminobutyric acid (GABA) within the PVN and are attenuated in HF. These alterations are associated with elevated sympathetic activity. Furthermore, these studies have indicated that the interactions among excitatory (angiotensin II and glutamate) and inhibitory (NO and GABA) neurotransmitters/mediators within the PVN significantly influence sympathetic outflow. CONCLUSION: Reduced inhibitory actions of NO and/or GABA within the PVN may exaggerate an increase in the actions of excitatory neurotransmitters such as glutamate and angiotensin II within the PVN and this may contribute to the overall sympatho-excitation commonly observed in HF.

 

Libby, P. and M. Aikawa (2003). "Effects of statins in reducing thrombotic risk and modulating plaque vulnerability." Clin Cardiol 26(1 Suppl 1): I11-4.

            A large body of evidence demonstrates that statin therapy reduces risk for coronary events. This benefit probably stems in large part from lipid lowering, but lipid-independent cellular effects may also contribute. Statin therapy may lower the risk of thrombosis by reducing tissue factor expression and increasing plasminogen activators while reducing plasminogen-activator inhibitor. The statins may also improve endothelial function and reduce inflammatory response by increasing nitric oxide activity; all statins tested can decrease levels of C-reactive protein, a systemic marker of inflammation. Indeed, limiting inflammation may prove an important mechanism of statins' clinical benefits due to both lipid lowering and direct cellular effects. For example, attenuation of inflammation probably promotes maintained integrity of the fibrous cap of the atherosclerotic lesion by inhibiting processes that degrade the collagenous structure of the cap. Rupture of the fibrous cap causes most fatal coronary thrombosis.

 

Linehan, S. A. and D. W. Holden (2003). "The interplay between Salmonella typhimurium and its macrophage host--what can it teach us about innate immunity?" Immunol Lett 85(2): 183-92.

            Salmonella enterica sv. Typhimurium (S. typhimurium) is a genetically tractable, facultative intracellular pathogen, whose capacity to cause systemic disease in mice depends upon its ability to survive and replicate within macrophages. The identification of Salmonella mutants that lack this activity, has provided a tool with which to dissect the mechanisms used by Salmonella to establish a permissive niche, and identify host activities which it must overcome in order to achieve this. Salmonella actively maintains itself within an intracellular vacuole, thereby shielding itself from an antibacterial activity of host macrophage cytosol. Salmonella controls the maturation of its vacuole, segregating itself from the macrophage degradative pathway. Like several other pathogens, Salmonella reduces the effectiveness of bacteriocidal and bacteriostatic free radicals generated by macrophages, by synthesising enzymes and products that counteract them. Recent evidence indicates that Salmonella also avoids free radical-dependent macrophage antimicrobial mechanisms by more novel means. Here, we review recent studies of the interplay between pathogen and host, with particular emphasis on those areas that suggest new facets to the cell biology of macrophages, and their innate immune functions.

 

Linke, A., F. Recchia, et al. (2003). "Acute and chronic endothelial dysfunction: implications for the development of heart failure." Heart Fail Rev 8(1): 87-97.

            Heart failure has been characterized by a reduction in cardiac contractile function resulting in reduced cardiac output. The clinical symptoms including mild tachycardia, reduced arterial pressure, increased venous or filling pressure and exercise intolerance have conceptually, to a large degree, been attributed to cardiac myocyte dysfunction. More recently, a vascular component has been recognized to contribute to heart failure. Among the most studied vascular mechanisms that might contribute to the development of heart failure has been the reduced production of nitric oxide or the reduced bioactivity of NO associated with both basic models of heart failure and disease in patients. The still evolving concept that heart failure is a cytokine activated state has, in addition, focused attention on the possibility that the cytokine driven isoform of NO synthase (NOS), iNOS, may produce sufficient quantities of NO to actually suppress cardiac myocyte function contributing to the reduced inotropic state in the failing heart. Thus, our view of the role of NO in the development of heart failure has evolved from simply a reduction in production of NO in blood vessels, to altered substrate availability (i.e. L-arginine), to increased scavenging of NO by superoxide anion, to increased production of NO from iNOS. As these concepts develop, our approach to the therapeutics of heart failure has also progressed with the recognition of the need to develop treatments directed towards addressing one or more of these etiologies. This review will focus on these aspects of the involvement of NO in the development of heart failure and some of the treatments that have developed from our understanding of the basic biology of NO to address these pathohysiologic states.

 

Liote, F. (2003). "Hyperuricemia and gout." Curr Rheumatol Rep 5(3): 227-34.

            Gout is not a new disease for clinicians; nevertheless, there are still many secrets awaiting discovery for improving knowledge with respect to uric acid metabolism and monosodium urate crystal-induced inflammation. This review of the literature will focus on new insights on the pathogenesis of idiopathic hyperuricemia, and on secondary hyperuricemia and gout. There are also important advances on the pathophysiology of acute gout, especially as a self-limited process (switch from monocyte to macrophage, peroxisome proliferator activated receptor-gamma, and nitric oxide), but also of chronic gouty arthropathy. Armaments for treating hyperuricemia and gout may be already improved by losartan or fenofibrate and, in the future, by urate oxydase-polyethylene glycol 20 and renal handling regulatory molecules. Finally, control of hyperuricemia may also be considered in the prevention and treatment of cardiovascular disease.

 

Lopez, R., F. Roig, et al. (2003). "Role of cyclooxygenase-2 in the control of renal haemodynamics and excretory function." Acta Physiol Scand 177(4): 429-35.

            AIM: The available evidence supporting the importance of cyclooxygenase-2 (COX-2) in the regulation of renal haemodynamics and excretory function is summarized. Cyclooxygenase-2-derived metabolites play a very important role in regulating renal haemodynamics when sodium intake is low whereas it plays a minor role in the control of cortical blood flow when sodium intake is normal or elevated. The importance of COX-2 in the regulation of renal haemodynamics seems to be dependent on the endogenous production of other vasoactive products such as nitric oxide (NO) or noradrenaline. The activation of COX-2 in response to a decrease in NO may represent a mechanism aimed at defending the renal vasculature in the face of a decrease in NO levels. CONCLUSION: Contrary to the important role of COX-2 in the long-term regulation of renal haemodynamics, the metabolites derived from COX-2 seem to be only involved in the acute regulation of renal excretory function.

 

Luiking, Y. C. and N. E. Deutz (2003). "Isotopic investigation of nitric oxide metabolism in disease." Curr Opin Clin Nutr Metab Care 6(1): 103-8.

            PURPOSE OF REVIEW: Nitric oxide is an important mediator of both physiological and pathophysiological processes. Nitric oxide is produced during direct conversion of arginine to citrulline. Nitric oxide is rapidly metabolized, mainly to nitrite/nitrate, and finally excreted as urinary nitrate. For that reason, plasma and urinary nitrite/nitrate have been measured frequently as indicators of nitric oxide production, but it is becoming clear that these methods only give qualitative data. More recently, stable isotope methods have been introduced for quantitative measurement of nitric oxide production. This review aims at summarizing and evaluating these isotopic investigations of nitric oxide metabolism in disease. RECENT FINDINGS: Different stable isotope methods are used to measure whole body nitric oxide production in vivo. These methods are all based on infusion of guanidino-labeled L-arginine and subsequent measurement of labeled products (e.g. nitrite/nitrate or citrulline). Nitric oxide synthesis in healthy individuals is found to be in the range of 0.2-1.0 micromol kg h, only 0.5-1% of arginine production. In diseased states, nitric oxide synthesis was found to be either decreased or increased. Increased nitric oxide synthesis was observed in gastroenteritis patients and in some animal models of sepsis. In patients with renal failure, however, both increased and decreased nitric oxide production have been reported. Nitric oxide production was not changed in familial hypercholesterolemia patients and after typhoid vaccination. SUMMARY: Using stable isotopes to measure whole body nitric oxide production in vivo is the most accurate method to study quantitative changes in the nitric oxide production rate. This technique is easy to perform in both healthy and diseased individuals, requiring infusion of stable isotopes for only a few hours and blood sampling.

 

Lyall, F. (2003). "Development of the utero-placental circulation: the role of carbon monoxide and nitric oxide in trophoblast invasion and spiral artery transformation." Microsc Res Tech 60(4): 402-11.

            It is now well known that in order to establish human hemochorial placentation and to provide a progressive increase in blood supply to the growing fetus, the uterine spiral arteries must undergo considerable alterations. This physiological modification is thought to be brought about by the interaction of invasive cytotrophoblast with the spiral artery vessel wall. Despite intensive research our understanding of the mechanisms that control human trophoblast invasion in normal, let alone abnormal pregnancy, are sill poorly understood. This is partly due to difficulties in obtaining "true" placental bed biopsies and most investigators have relied on in vitro models of trophoblast invasion. This article describes the morphological changes that occur within the placental bed throughout human pregnancy along with a review of the various studies which have attempted to sample the placental bed. Thereafter, follows a review of the evidence that invasive trophoblast can release the vasoactive agents nitric oxide and/or carbon monoxide which, in turn, could contribute to early physiological changes in spiral arteries prior to destruction of the smooth muscle within the vessel wall. Current evidence supports the idea that trophoblast-derived carbon monoxide may contribute to spiral artery modification. In contrast there is no evidence for a similar role by nitric oxide.

 

Lyles, J. and J. L. Cadet (2003). "Methylenedioxymethamphetamine (MDMA, Ecstasy) neurotoxicity: cellular and molecular mechanisms." Brain Res Brain Res Rev 42(2): 155-68.

            Methylenedioxymethamphetamine (MDMA, Ecstasy) is a very popular drug of abuse. This has led to new intense concerns relevant to its nefarious neuropsychiatric effects. These adverse events might be related to the neurotoxic effects of the drug. Although the mechanisms of MDMA-induced neurotoxicity remain to be fully characterized, exposure to the drug can cause acute and long-term neurotoxic effects in animals and nonhuman primates. Recent studies have also documented possible toxic effects in the developing fetus. Nevertheless, there is still much debate concerning the effects of the drug in humans and how to best extrapolate animal and nonhuman primate data to the human condition. Herein, we review the evidence documenting the adverse effects of the drug in some animal models. We also discuss possible mechanisms for the development of MDMA neurotoxicity. Data supporting deleterious effects of this drug on the developing fetus are also described. Much remains to be done in order to clarify the molecular and biochemical pathways involved in the long-term neuroplastic changes associated with MDMA abuse.

 

Malarkkan, N., N. J. Snook, et al. (2003). "New aspects of ventilation in acute lung injury." Anaesthesia 58(7): 647-67.

            Recent recognition that artificial ventilation may cause damage to the acutely injured lung has caused renewed interest in ventilation techniques that minimise this potential harm. Many ventilation techniques have proved beneficial in small trials of very specific patient groups, but most have subsequently failed to translate into improved patient outcome in larger trials. An exception to this is 'protective ventilation' using reduced tidal volumes (to lower airway pressure) and increased PEEP (to reduce pulmonary collapse). Results of trials of protective ventilation have been encouraging, and the technique should now be adopted more widely. High frequency ventilation, inverse ratio ventilation, prone positioning and inhaled nitric oxide are all techniques that may be considered when, in spite of optimal artificial ventilation, the patient's gas exchange remains dangerously poor. Under these circumstances, the choice of technique is dependent on their availability, local expertise and individual patient needs.

 

Malyshev, I. Y. and A. Shnyra (2003). "Controlled modulation of inflammatory, stress and apoptotic responses in macrophages." Curr Drug Targets Immune Endocr Metabol Disord 3(1): 1-22.

            An outstanding question of current immunology is to define the mechanisms by which microbial products influence the immunopathologic host response elements in the early stages of infection. Macrophages are now well recognized to have a critical role in both innate and acquired immunity. In order to adjust promptly to continuous changes in microenvironment and maintain the immunologic balance, macrophages adequately respond by activating one of the numerous immunologic programs. However, sustained macrophage activation and excessive production of inflammatory mediators can perpetuate the numerous pathological processes and contribute to induction of stress response and even apoptosis. Therefore, selective modulation of macrophage activity represents an important strategy for prevention and treatment of inappropriate inflammatory responses in order to minimize the unwanted side-effects of the immunity. Macrophages can be selectively reprogrammed for a specific phenotype of immune response, e.g. cytokine or nitric oxide (NO), by relatively short-term exposure of the cells to substimulatory concentrations of different microbial components, including LPS. These LPS-dependent reprogramming effects are mediated by IFN-gamma-independent autocrine cytokine regulatory mechanisms that also controlled at the transcriptional level. Furthermore, LPS reprogrammed macrophages exhibit differential capacity to resist experimentally induced apoptosis and to produce heat shock proteins. Complete analysis of, and appreciation for, the immunoregulatory mechanisms implicated in LPS-dependent reprogramming of immune responses in macrophages can be expected to increase our understanding of the host innate response, as well as allow investigators to utilize emerging immunologic technologies in effective treatment of infections and chronic inflammatory diseases.

 

Mamas, M. A., J. M. Reynard, et al. (2003). "Nitric oxide and the lower urinary tract: current concepts, future prospects." Urology 61(6): 1079-85.

            

Mann, G. E., D. L. Yudilevich, et al. (2003). "Regulation of amino acid and glucose transporters in endothelial and smooth muscle cells." Physiol Rev 83(1): 183-252.

            While transport processes for amino acids and glucose have long been known to be expressed in the luminal and abluminal membranes of the endothelium comprising the blood-brain and blood-retinal barriers, it is only within the last decades that endothelial and smooth muscle cells derived from peripheral vascular beds have been recognized to rapidly transport and metabolize these nutrients. This review focuses principally on the mechanisms regulating amino acid and glucose transporters in vascular endothelial cells, although we also summarize recent advances in the understanding of the mechanisms controlling membrane transport activity and expression in vascular smooth muscle cells. We compare the specificity, ionic dependence, and kinetic properties of amino acid and glucose transport systems identified in endothelial cells derived from cerebral, retinal, and peripheral vascular beds and review the regulation of transport by vasoactive agonists, nitric oxide (NO), substrate deprivation, hypoxia, hyperglycemia, diabetes, insulin, steroid hormones, and development. In view of the importance of NO as a modulator of vascular tone under basal conditions and in disease and chronic inflammation, we critically review the evidence that transport of L-arginine and glucose in endothelial and smooth muscle cells is modulated by bacterial endotoxin, proinflammatory cytokines, and atherogenic lipids. The recent colocalization of the cationic amino acid transporter CAT-1 (system y(+)), nitric oxide synthase (eNOS), and caveolin-1 in endothelial plasmalemmal caveolae provides a novel mechanism for the regulation of NO production by L-arginine delivery and circulating hormones such insulin and 17beta-estradiol.

 

Marcus, A. J., M. J. Broekman, et al. (2003). "Metabolic control of excessive extracellular nucleotide accumulation by CD39/ecto-nucleotidase-1: implications for ischemic vascular diseases." J Pharmacol Exp Ther 305(1): 9-16.

            Platelets are responsible for maintaining vascular integrity. In thrombocytopenic states, vascular permeability and fragility increase, presumably due to the absence of this platelet function. Chemical or physical injury to a blood vessel induces platelet activation and platelet recruitment. This is beneficial for the arrest of bleeding (hemostasis), but when an atherosclerotic plaque is ulcerated or fissured, it becomes an agonist for vascular occlusion (thrombosis). Experiments in the late 1980s cumulatively indicated that endothelial cell CD39-an ecto-ADPase-reduced platelet reactivity to most agonists, even in the absence of prostacyclin or nitric oxide. As discussed herein, CD39 rapidly and preferentially metabolizes ATP and ADP released from activated platelets to AMP, thereby drastically reducing or even abolishing platelet aggregation and recruitment. Since ADP is the final common agonist for platelet recruitment and thrombus formation, this finding highlights the significance of CD39. A recombinant, soluble form of human CD39, solCD39, has enzymatic and biological properties identical to the full-length form of the molecule and strongly inhibits human platelet aggregation induced by ADP, collagen, arachidonate, or TRAP (thrombin receptor agonist peptide). In sympathetic nerve endings isolated from guinea pig hearts, where neuronal ATP enhances norepinephrine exocytosis, solCD39 markedly attenuated norepinephrine release. This suggests that NTPDase (nucleoside triphosphate diphosphohydrolase) could exert a cardioprotective action by reducing ATP-mediated norepinephrine release, thereby offering a novel therapeutic approach to myocardial ischemia and its consequences. In a murine model of stroke, driven by excessive platelet recruitment, solCD39 reduced the sequelae of stroke, without an increase in intracerebral hemorrhage. CD39 null mice, generated by deletion of apyrase-conserved regions 2 to 4, exhibited a decrease in postischemic perfusion and an increase in cerebral infarct volume when compared with controls. "Reconstitution" of CD39 null mice with solCD39 reversed these changes. We hypothesize that solCD39 has potential as a novel therapeutic agent for thrombotic diatheses.

 

Marik, P. E. (2003). "Cardiovascular dysfunction of sepsis: a nitric oxide- and l-arginine-deficient state?" Crit Care Med 31(3): 971-3.

            

Marletta, M. A. and M. M. Spiering (2003). "Trace elements and nitric oxide function." J Nutr 133(5 Suppl 1): 1431S-3S.

            Nitric oxide (NO) has emerged over the last 15 y as a mammalian metabolic intermediate that is involved in the regulation of critical physiological functions such as blood vessel homeostasis, neuronal transmission and host response to infection. NO is synthesized by the enzyme nitric oxide synthase, which converts the amino acid L-arginine to citrulline and NO. NO functions in biological systems in two very important ways. First, it has been found to be a messenger by which cells communicate with one another (signal transduction), and second, it plays a critical role in the host response to infection. In this second function, it appears that the toxic properties of NO have been harnessed by the immune system to kill or at least slow the growth of invading organisms. The nonspecific chemical reactivity with key cellular targets is responsible for this action. In signaling, NO directly activates the enzyme soluble guanylate cyclase (sGC). Once activated, sGC converts GTP to cGMP and pyrophosphate. The cGMP formed is responsible for the well-documented actions of NO such as blood vessel dilation. With the initial discovery of NO signaling, several important questions emerged that centered largely on the issue of how a signaling system functions when the signaling agent is chemically reactive (short lived), highly diffusible and toxic. Critical, especially in signaling, are the control of NO biosynthesis and interaction with the biological receptors at a concentration that will not harm the host. Why did Nature choose NO for the roles it has? That question engenders only speculation. How does NO work (i.e., what does NO do, and how does it do it without harm yet with specificity)? Answers to these questions can now be offered as the molecular level details emerge to form an interesting picture.

 

Marnett, L. J., J. N. Riggins, et al. (2003). "Endogenous generation of reactive oxidants and electrophiles and their reactions with DNA and protein." J Clin Invest 111(5): 583-93.

            

Marraro, G. A. (2003). "Innovative practices of ventilatory support with pediatric patients." Pediatr Crit Care Med 4(1): 8-20.

            OBJECTIVES: The recognition that alveolar overdistension rather than peak inspiratory airway pressure is the primary determinant of lung injury has shifted our understanding of the pathogenesis of ventilator-induced side effects. In this review, contemporary ventilatory methods, supportive treatments, and future developments relevant to pediatric critical care are reviewed. DATA SYNTHESIS: A strategy combining recruitment maneuvers, low-tidal volume, and higher positive end-expiratory pressure (PEEP) decreases barotrauma and volutrauma. Given that appropriate tidal volumes are critical in determining adequate alveolar ventilation and avoiding lung injury, volume-control ventilation with high PEEP levels has been proposed as the preferable protective ventilatory mode. Pressure-related volume control ventilation and high-frequency oscillatory ventilation (HFOV) have taken on an important role as protective lung strategies. Further data are required in the treatment of children, confirming the preliminary results in specific lung pathologies. Spontaneous breathing supported artificially during inspiration (pressure support ventilation) is widely used to maintain or reactivate spontaneous breathing and to avoid hemodynamic variation. Volume support ventilation reduces the need for manual adaptation to maintain stable tidal and minute volume and can be useful in weaning. Prone positioning and permissive hypercapnia have taken on an important role in the treatment of patients undergoing artificial ventilation. Surfactant and nitric oxide have been proposed in specific lung pathologies to facilitate ventilation and gas exchange and to reduce inspired oxygen concentration. Investigation of lung ventilation using a liquid instead of gas has opened new vistas on several lung pathologies with high mortality rates. RESULTS: The conviction emerges that the best ventilatory treatment may be obtained by applying a combination of types of ventilation and supportive treatments as outlined above. Early treatment is important for the overall positive final result. Lung recruitment maneuvers followed by maintaining an open lung favor rapid resolution of pathology and reduce side effects. CONCLUSIONS: The methods proposed require confirmation through large controlled clinical trials that can assess the efficacy reported in pilot studies and case reports and define the optimal method(s) to treat individual pathologies in the various pediatric age groups.

 

Marshall, J. C. (2003). "Such stuff as dreams are made on: mediator-directed therapy in sepsis." Nat Rev Drug Discov 2(5): 391-405.

            Sepsis, a life-threatening disorder that arises through the body's response to infection, is the leading cause of death and disability for patients in an intensive care unit. Advances in the understanding of the complex biological processes responsible for the clinical syndrome have led to the identification of many promising new therapeutic targets, including bacterial toxins, host-derived mediators, and downstream processes such as coagulation and the endocrine response. Diverse therapies directed against these targets have shown dramatic effects in animal models; however, in humans, their impact has been frustratingly modest, and only one agent--recombinant activated protein C--has achieved regulatory approval. This review summarizes the approaches that have been evaluated in clinical trials, explores the reasons for the discordance between biological promise and clinical reality, and points to approaches that may lead to greater success in the future.

 

Massion, P. B. and J. L. Balligand (2003). "Modulation of cardiac contraction, relaxation and rate by the endothelial nitric oxide synthase (eNOS): lessons from genetically modified mice." J Physiol 546(Pt 1): 63-75.

            The modulatory role of endothelial nitric oxide synthase (eNOS) on heart contraction, relaxation and rate is examined in light of recent studies using genetic deletion or overexpression in mice under specific conditions. Unstressed eNOS-/- hearts in basal conditions exhibit a normal inotropic and lusitropic function, with either decreased or unchanged heart rate. Under stimulation with catecholamines, eNOS-/- mice predominantly show a potentiation in their beta-adrenergic inotropic and lusitropic responsiveness. A similar phenotype is observed in beta 3-adrenoceptor deficient mice, pointing to a key role of this receptor subtype for eNOS coupling. The effect of eNOS on the muscarinic cholinergic modulation of cardiac function probably operates in conjunction with other NO-independent mechanisms, the persistence of which may explain the apparent dispensability of this isoform for the effect of acetylcholine in some eNOS-/- mouse strains. eNOS-/- hearts submitted to short term ischaemia-reperfusion exhibit variable alterations in systolic and diastolic function and infarct size, while those submitted to myocardial infarction present a worsened ventricular remodelling, increased 1 month mortality and loss of benefit from ACE inhibitor or angiotensin II type I receptor antagonist therapy. Although non-conditional eNOS gene deletion may engender phenotypic adaptations (e.g. ventricular hypertrophy resulting from chronic hypertension, or upregulation of the other NOS isoforms) potentially confounding the interpretation of comparative studies, the use of eNOS-/- mice has undoubtedly advanced (and will probably continue to improve) our understanding of the complex role of eNOS (in conjunction with the other NOSs) in the regulation of cardiac function. The challenge is now to confirm the emerging paradigms in human cardiac physiology and hopefully translate them into therapy.

 

Matsubara, K., S. Komatsu, et al. (2003). "Vitamin B6-mediated suppression of colon tumorigenesis, cell proliferation, and angiogenesis (review)." J Nutr Biochem 14(5): 246-50.

            This review describes current research on the preventive effect of dietary vitamin B(6) against colon tumorigenesis and its possible mechanisms. Studies in cell culture have demonstrated that high levels of vitamin B(6) suppress growth of some cancer cells. From these studies it has been considered that supraphysiological doses of vitamin B(6) suppress tumor growth and metastasis. However, recent rodent study has indicated that azoxymethane-induced colon tumorigenesis in mice is suppressed by moderate doses of dietary vitamin B(6.) Epidemiological studies also support an inverse relationship between vitamin B(6) intake and colon cancer risk. Potential mechanisms underlying the preventive effect of dietary vitamin B(6) have been suggested to include the suppression of cell proliferation, oxidative stress, nitric oxide (NO) synthesis, and angiogenesis.

 

Matz, R. L. and R. Andriantsitohaina (2003). "Age-related endothelial dysfunction : potential implications for pharmacotherapy." Drugs Aging 20(7): 527-50.

            Aging per se is associated with abnormalities of the vascular wall linked to both structural and functional changes that can take place at the level of the extracellular matrix, the vascular smooth muscle and the endothelium of blood vessels. Endothelial dysfunction is generally defined as a decrease in the capacity of the endothelium to dilate blood vessels in response to physical and chemical stimuli. It is one of the characteristic changes that occur with age, independently of other known cardiovascular risk factors. This may account in part for the increased incidence of cardiovascular events in elderly people that can be reversed by restoring endothelial function. A better understanding of the mechanisms involved and the aetiopathogenesis of this process will help in the search for new therapeutic agents.Age-dependent alteration of endothelium-dependent relaxation seems to be a widespread phenomenon both in conductance and resistance arteries from several species. In the course of aging, there is an alteration in the equilibrium between relaxing and contracting factors released by the endothelium. Hence, there is a progressive reduction in the participation of nitric oxide and endothelium-derived hyperpolarising factor associated with increased participation of oxygen-derived free radicals and cyclo-oxygenase-derived prostanoids. Also, the endothelin-1 and angiotensin II pathways may play a role in age-related endothelial dysfunction. The use of drugs acting at different levels of these signalling cascades, including antioxidant therapy, lipid-lowering drugs and estrogens, seems to be promising.

 

Maul, H., M. Longo, et al. (2003). "Nitric oxide and its role during pregnancy: from ovulation to delivery." Curr Pharm Des 9(5): 359-80.

            Nitric oxide (NO) is a major paracrine mediator and important regulatory agent in various female reproductive processes, such as ovulation, implantation, pregnancy maintenance, labor and delivery. Ovulation: Circulating NO-products are increased during follicle development and decreased right after ovulation. INOS-inhibition results in a 50% reduction of ovulation, an effect completely reversed by an NO. Endometrium/Implantation: NO also regulates endometrial functions such as endometrial receptivity, implantation and menstruation. NO-donors may be useful for promoting fertility, while NO-inhibitors might be used for contraception. Uterine contractility: Throughout gestation myometrial NO-production is upregulated thus contributing to achieve uterine quiescence. Close to term, NO-production decreases promoting effective contractions resulting in labor. Clinical trials have demonstrated that NO-donors are effective tocolytics. Cervical ripening: In contrast to the myometrium, NO-production in the cervix is low during gestation and becomes upregulated once pregnancy advances to term. NO-donors are effective and safe cervical ripening agents. This finding from animal studies has been confirmed by several clinical trials. Vasoreactivity: In blood vessels, NO is a potent vasodilator and platelet-aggregation-inhibitor. Lack of NO during gestation was related to the development of pregnancy-induced hypertension and preeclampsia. In conclusion, NO-donors and NOS-inhibitors may provide novel, effective, safe, and inexpensive drugs to regulate and steer various functions in female reproductive life. The benefits reach from contraception to preventing possibly lethal pregnancy complications such as preeclampsia. Introducing NO-donors as tocolytics and cervical ripening agents may contribute to a reduction of fetal and maternal perinatal morbidity and mortality.

 

Mawji, I. A. and P. A. Marsden (2003). "Perturbations in paracrine control of the circulation: role of the endothelial-derived vasomediators, endothelin-1 and nitric oxide." Microsc Res Tech 60(1): 46-58.

            Central to the control of vascular resistance in the systemic and pulmonary circulation and at the solid organ level is the function of the endothelial-derived vasomediators, endothelin-1 (ET-1) and nitric oxide. Regulation of steady-state levels of ET-1 and endothelial nitric oxide synthase (eNOS) mRNAs represents an early and influential step in their biosynthesis and is highly responsive to exogenous stimuli. ET-1 is expressed from a rapidly inducible promoter to generate a highly labile mRNA. Conversely, the eNOS promoter generates a constitutive level of a very stable mRNA and utilizes posttranscriptional mechanisms to modulate mRNA expression. The response of these genes in models of cellular activation commonly reflects a reciprocal pattern of regulation, namely, transcriptional induction of ET-1 and destabilization of the eNOS mRNA. Elucidating the mechanisms influencing ET-1 and eNOS mRNA is providing novel insight into endothelial gene regulation and providing opportunities for future therapeutic strategies.
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McCann, S. M., G. Haens, et al. (2003). "The role of nitric oxide (NO) in control of LHRH release that mediates gonadotropin release and sexual behavior." Curr Pharm Des 9(5): 381-90.

            Nitric oxide (NO) plays a crucial role in reproduction at every level in the organism. In the brain, it activates the release of luteinizing hormone-releasing hormone (LHRH). The axons of the LHRH neurons project to the mating centers in the brain stem and by efferent pathways, evoke the lordosis reflex in female rats. In males, there is activation of NOergic terminals that release NO in the corpora cavernosa penis to induce erection by generation of cyclic guanosine monophosphate (cGMP). NO also activates the release of LHRH which reaches the pituitary and activates the release of gonadotropins by activating neural NO synthase (NOS) in the pituitary gland. Follicle stimulating hormone (FSH)RH selectively releases FSH also by activating NOS. Leptin releases LHRH by activating NOS to release FSH and LH with the same potency as LHRH. These actions are mediated by specific receptors on the gonadotropes for LHRH, FSHRH and leptin. The responsiveness of the pituitary is controlled by gonadal steroids. In the gonad, NO plays an important role inducing ovulation and in causing luteolysis; whereas in the reproductive tract, it relaxes uterine muscle via cGMP and constricts it by prostaglandins.

 

McFarlane, S. I., A. Kumar, et al. (2003). "Mechanisms by which angiotensin-converting enzyme inhibitors prevent diabetes and cardiovascular disease." Am J Cardiol 91(12A): 30H-37H.

            Angiotensin-converting enzyme (ACE) inhibitors are the first-line therapeutic agents for treating hypertension in patients with the cardiometabolic syndrome and those with diabetes. ACE inhibitor therapy reduces both microvascular and macrovascular complications in diabetes and appears to improve insulin sensitivity and glucose metabolism. Several recent studies indicate that ACE inhibitor therapy reduces the development of type 2 diabetes in persons with essential hypertension, a population with a high prevalence of insulin resistance. ACE inhibitor therapy has been shown to improve surrogates of cardiovascular disease (eg, vascular compliance, endothelial-derived nitric oxide production, vascular relaxation and plasma markers of inflammation, oxidative stress, and thrombosis) and reduce cardiovascular disease, renal disease progression, and stroke. This article explores potential mechanism by which ACE inhibition reduces the development of diabetes, improves these surrogate markers, and reduces cardiovascular disease and renal disease.

 

Melis, M. R. and A. Argiolas (2003). "Central oxytocinergic neurotransmission: a drug target for the therapy of psychogenic erectile dysfunction." Curr Drug Targets 4(1): 55-66.

            A group of oxytocinergic neurons originating in the paraventricular nucleus of the hypothalamus and projecting to extrahypothalamic brain areas (e.g. hippocampus, medulla oblongata and spinal cord) control penile erection. Activation of these neurons by dopamine and dopamine agonists, excitatory amino acids (N-methyl-D-aspartic acid) or oxytocin itself, or by electrical stimulation leads to penile erection, while their inhibition by GABA and GABA agonists or by opioid peptides and opiate-like drugs inhibits this sexual response. The activation of oxytocinergic neurons in the paraventricular nucleus by dopamine, oxytocin and excitatory amino acids is apparently secondary to the activation of nitric oxide (NO) synthase. NO in turn activates, by a mechanism that is as yet unidentified, the release of oxytocin from oxytocinergic neurons in extrahypothalamic brain areas. Several peptide analogues of hexarelin, a growth hormone releasing peptide, also induce penile erection when injected into the paraventricular nucleus and, to a lesser extent, systemically, apparently by acting on a specific receptor to activate oxytocinergic neurons as shown for the above drugs and oxytocin. Paraventricular oxytocinergic neurons and mechanisms similar to those reported above are also involved in the expression of penile erection in physiological contexts, namely when penile erection is induced in the male by the presence of an inaccessible receptive female, which is considered a model for psychogenic impotence in man, as well as during copulation. These findings show that paraventricular oxytocinergic neurons projecting to extra-hypothalamic brain areas and to the spinal cord are a likely target for the treatment of erectile dysfunction of central origin.

 

Mete, A. and S. Connolly (2003). "Inhibitors of the NOS enzymes: a patent review." IDrugs 6(1): 57-65.

            This review covers the recent literature on inhibitors of nitric oxide synthase (NOS) between 2001 and June 2002. Some of the potential therapeutic uses of selective NOS inhibitors are highlighted in the introduction, while the main part of the review covers the patent literature of small molecule NOS inhibitors being investigated primarily by the pharmaceutical industry.

 

Michelakis, E. D. (2003). "The role of the NO axis and its therapeutic implications in pulmonary arterial hypertension." Heart Fail Rev 8(1): 5-21.

            Pulmonary Arterial Hypertension (PAH) is a disease of the pulmonary vasculature leading to vasoconstriction and remodeling of the pulmonary arteries. The resulting increase in the right ventricular afterload leads to right ventricular failure and death. The treatment options are limited, expensive and associated with significant side effects. The nitric oxide (NO) pathway in the pulmonary circulation provides several targets for the development of new therapies for this disease. However, the NO pathway is modulated at multiple levels including transcription and expression of the NO synthase gene, regulation of the NO synthase activity, regulation of the production of cyclic guanomonophosphate (cGMP) by phosphodiesterases, postsynthetic oxidation of NO, etc. This makes the study of the role of the NO pathway very difficult, unless one uses multiple complementary techniques. Furthermore, there are significant differences between the pulmonary and the systemic circulation which make extrapolation of data from one circulation to the other very difficult. In addition, the role of NO in the development of pulmonary hypertension varies among different models of the disease. This paper reviews the role of the NO pathway in both the healthy and diseased pulmonary circulation and in several animal models and human forms of the disease. It focuses on the role of recent therapies that target the NO pathway, including L-Arginine, inhaled NO, the phosphodiesterase inhibitor sildenafil and gene therapy.

 

Mikhailov, V. F., V. K. Mazurik, et al. (2003). "[Signal function of the reactive oxygen species in regulatory networks of the cell reaction to damaging effects: contribution of radiosensitivity and genome instability]." Radiats Biol Radioecol 43(1): 5-18.

            Reactive oxygen species (ROS) have a few possible effects, such as metabolic (participation in regulation of protein functions), damaging (oxidative damage to proteins, lipids and nucleic acids) and signal; the latter is reviewed in the article. Superoxide anion-radical (O2-.), hydroperoxide (HO2) and nitroxide (NO) are capable to act as signal substances in the cell regulatory network, which determines a mode of cell response to disturbance: proliferation pace, a course of differentiation or a start of the apoptosis program. A role of ROS in the reaction network is reviewed: importance of their content in a cell; ROS-bound signal pathways, which trigger the programs of cell reactions to stimuli; initiations of the regulatory network, which determine a content of ROS in a cell; ROS reactions with network components, which influence its functioning. A significance of the ROS-bound segment of the network, which realizes regulatory signals of the damage, in formation of radiobiological effect is estimated. The data obtained by the authors are submitted; the prospects of studing substances (such as phenozan etc.), which can actively influence redox processes, as means of modification of radiation-induced genome instability and prevention of oncogenic transformation are considered.

 

Mikkelsen, R. B. and P. Wardman (2003). "Biological chemistry of reactive oxygen and nitrogen and radiation-induced signal transduction mechanisms." Oncogene 22(37): 5734-54.

            In the past few years, nuclear DNA damage-sensing mechanisms activated by ionizing radiation have been identified, including ATM/ATR and the DNA-dependent protein kinase. Less is known about sensing mechanisms for cytoplasmic ionization events and how these events influence nuclear processes. Several studies have demonstrated the importance of cytoplasmic signaling pathways in cytoprotection and mutagenesis. For cytoplasmic signaling, radiation-stimulated reactive oxygen species (ROS) and reactive nitrogen species (RNS) are essential activators of these pathways. This review summarizes recent studies on the chemistry of radiation-induced ROS/RNS generation and emphasizes interactions between ROS and RNS and the relative roles of cellular ROS/RNS generators as amplifiers of the initial ionization events. Cellular mechanisms for regulating ROS/RNS levels are discussed. The mechanisms by which cells sense ROS/RNS are examined in terms of how ROS/RNS modify protein structure and function, for example, interactions with metal-thiol clusters, protein tyrosine nitration, protein cysteine oxidation, S-thiolation and S-nitrosylation. We propose that radiation-induced ROS are the initiators and that nitric oxide (NO*) or derivatives are the effectors activating these signal transduction pathways. In responding to cellular ionization events, the cell converts an oxidative signal to a nitrosative one because ROS are too reactive and unspecific in their reactions for regulatory purposes and the cell is equipped to precisely modulate NO* levels.

 

Miura, M. and Y. Fujiwara (2003). "[The protection of myocardial ischemia--reperfusion injury]." Nippon Rinsho 61 Suppl 4: 667-74.
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Mizutani, N. (2003). "[Studies on the experimental allergic rhinitis induced by Japanese cedar pollen--role of cysteinyl leukotrienes in nasal allergic symptoms]." Yakugaku Zasshi 123(1): 1-8.

            Cysteinyl leukotrienes (CysLTs: LTC4, LTD4, and LTE4) are a family of potent inflammatory mediators that appear to contribute to the pathophysiologic features of allergic rhinitis. Because treatment with a CysLT1 receptor antagonist and a 5-lipoxygenase inhibitor modified allergen-induced nasal blockage in patients with allergic rhinitis, and CysLTs were detected in nasal cavity lavage fluid, it has been suggested that CysLTs act as significant inflammatory mediators in allergic rhinitis. The role of CysLTs was evaluated in our experimental allergic rhinitis model in sensitized guinea pigs which shows biphasic nasal blockage, sneezing and nasal hyperresponsiveness to LTD4 induced by repetitive inhalation challenge with Japanese cedar pollen. In this model, the CysLT1 receptor antagonist pranlukast suppressed the late-phase nasal blockage but not early blockage and sneezing. Nasal hyperresponsiveness (nasal blockage) to LTD4 was largely blocked by pranlukast, naphazoline, and N omega-nitro-L-arginine-methyl ester. The results demonstrate that nasal blockage induced by CysLTs is mainly due to dilatation of nasal blood vessels, which can be induced by the nitric oxide produced through CysLT1 receptor activation. On the other hand, when pollen inhalation challenge was performed in the presence of nasal hyperresponsiveness, antigen-induced biphasic nasal blockage and sneezing were considerably enhanced and CysLTs contributed to both symptoms, suggesting that nasal hyperresponsiveness induces aggravation of antigen-induced nasal symptoms. The results presented in this study further suggest that our model is a good representative of human allergic rhinitis and offer evidence that CysLTs are chemical mediators mainly responsible for allergic nasal symptoms.

 

Monck, N. (2003). "NO-naproxen (AstraZeneca)." IDrugs 6(6): 593-9.

            NO-naproxen, consisting of the NSAID naproxen linked to a nitric oxide (NO) moiety, is under development by AstraZeneca plc, under license from NicOx SA, for the potential treatment of acute/chronic pain.

 

Morbidelli, L., S. Donnini, et al. (2003). "Role of nitric oxide in the modulation of angiogenesis." Curr Pharm Des 9(7): 521-30.

            Angiogenesis, the development of new capillaries form pre-existing vessels, requires the coordinate activation of endothelial cells, which migrate and proliferate in response to growth factors to form functional vessels. Therapeutic angiogenesis is proposed to restore tissue integrity and function following damage and ischemia, while strategies aimed to block or suppress the neovascular growth are designed as adjuvant therapies for cancer treatment. Different experimental and clinical observations support the existence of a molecular/biochemical link between vasodilation, nitric oxide (NO) production and angiogenesis. NO significantly contributes to the prosurvival/proangiogenic program of capillary endothelium by triggering cell growth and differentiation via endothelial-constitutive NO synthase (ecNOS) activation, and cyclic GMP (cGMP) dependent gene transcription. Re-establishment of a balanced NO production in the cardiovascular system results in a reduction of cell damage during inflammatory and vascular diseases. Elevation of NOS activity in correlation with angiogenesis and tumor growth and aggressiveness has been extensively reported in experimental and human tumors. On these bases, the nitric oxide pathway appears to be a promising target for the development of pro- and anti-angiogenic therapeutic strategies. In particular, the use of NOS inhibitors or NO scavengers seems appropriate to reduce edema, block angiogenesis and facilitate antitumor drug delivery.

 

Moscato, G., J. L. Malo, et al. (2003). "Diagnosing occupational asthma: how, how much, how far?" Eur Respir J 21(5): 879-85.

            Diagnosing occupational asthma is still a challenge because it is based on a stepwise approach in which the depth of investigative means may vary depending on resources. The authors herewith review the existing investigative means from the approach of outlining controversies and queries. There is no validated clinical questionnaire for diagnosing occupational asthma. Immunological investigation is limited by the lack of standardised extracts for skin-prick testing and specific immunoglobulin E assessments. Criteria for interpretation of changes in peak expiratory flow rates and bronchial responsiveness to pharmacological agents are still open to discussion. It is worth improving the methodology of specific inhalation challenges, either in the laboratory or in the workplace, to facilitate more extensive use of these tests. Validation of new means that assess airway inflammation, such as exhaled nitric oxide and induced sputum, needs to be performed. There is a need to increase the use of these diagnostic tests because the diagnosis is still too often based on "clinical impression".

 

Moulder, J. E., B. L. Fish, et al. (2003). "ACE inhibitors and AII receptor antagonists in the treatment and prevention of bone marrow transplant nephropathy." Curr Pharm Des 9(9): 737-49.

            Radiation nephropathy has emerged as a major complication of bone marrow transplantation (BMT) when total body irradiation (TBI) is used as part of the regimen. Classically, radiation nephropathy has been assumed to be inevitable, progressive, and untreatable. However, in the early 1990's, it was demonstrated that experimental radiation nephropathy could be treated with a thiol-containing ACE inhibitor, captopril. Further studies showed that enalapril (a non-thiol ACE inhibitor) was also effective in the treatment of experimental radiation nephropathy, as was an AII receptor antagonist. Studies also showed that ACE inhibitors and AII receptor antagonists were effective in the prophylaxis of radiation nephropathy. Interestingly, other types of antihypertensive drugs were ineffective in prophylaxis, but brief use of a high-salt diet in the immediate post-irradiation period decreased renal injury. A placebo-controlled trial of captopril to prevent BMT nephropathy in adults is now underway. Since excess activity of the renin-angiotensin system (RAS) causes hypertension, and hypertension is a major feature of radiation nephropathy; an explanation for the efficacy of RAS antagonism in the prophylaxis of radiation nephropathy would be that radiation leads to RAS activation. However, current studies favor an alternative explanation, namely that the normal activity of the RAS is deleterious in the presence of radiation injury. On-going studies suggest that efficacy of RAS antagonists may involve interactions with a radiation-induced decrease in renal nitric oxide activity or with radiation-induced tubular cell proliferation. We hypothesize that while prevention (prophylaxis) of radiation nephropathy with ACE inhibitors, AII receptor antagonists, or a high-salt diet work by suppression of the RAS, the efficacy of ACE inhibitors and AII receptor antagonists in treatment of established radiation nephropathy depends on blood pressure control.

 

Mueller, P. J., J. T. Cunningham, et al. (2003). "Proposed role of the paraventricular nucleus in cardiovascular deconditioning." Acta Physiol Scand 177(1): 27-35.

            AIM: Cardiovascular deconditioning occurs in individuals exposed to prolonged spaceflight or bedrest and is associated with the development of orthostatic intolerance. Although the precise mechanisms remain to be fully elucidated, astronauts returning from space or bedrest patients returning to normal upright posture present with decreases in plasma volume and alterations in autonomic function. The hindlimb unloaded (HU) rat has been a useful model to study the effects of cardiovascular deconditioning as it mimics many of the changes that occur after spaceflight and bedrest. RESULTS: Experiments performed in HU rats suggest that cardiovascular deconditioning attenuates baroreflex mediated sympathoexcitation and enhances cardiopulmonary receptor mediated sympathoinhibition. These alterations appear to be due to changes in the central nervous system and may contribute to the pre disposition towards orthostatic intolerance associated with cardiovascular deconditioning. The paraventricular nucleus (PVN) of the hypothalamus is important in basal and reflex control of sympathetic outflow. Recent evidence suggests that nitric oxide (NO) is an important inhibitory neurotransmitter in the PVN and that alterations in nitroxidergic transmission in the PVN may be involved in elevated sympathetic tone in certain disease states. CONCLUSION: Based on evidence from other laboratories and published and preliminary data from our own laboratories, this review proposes a role for the PVN in cardiovascular deconditioning. In particular, we discuss the hypothesis that increased NO in the PVN contributes to the altered cardiovascular reflexes observed following deconditioning and how these reflexes may be related to the orthostatic intolerance observed after prolonged spaceflight or bedrest.

 

Muir, W. W. and M. L. Wellman (2003). "Hemoglobin solutions and tissue oxygenation." J Vet Intern Med 17(2): 127-35.

            Oxygen (O2) delivery to tissues plays an important role in determining microcirulatory autoregulatory responses. The balance between O2 delivery by whole blood and tissue O2 consumption likely has evolved based on regulatory processes designed to accommodate the encapsulation of hemoglobin (Hb) within red blood cells (RBCs). The hemodynamic, rheologic, and physical properties of blood, or an alternate O2-carrying solution, can have important consequences for O2 delivery to tissue. The development of acellular hemoglobin-based oxygen carriers (HBOC) requires reassessment of the O2 loading and unloading charactistics of Hb. the effects of altering the rheologic properties of blood, and the impact of these changes on microcirculatory autoregulation and tissue oxygenation. A variety of experimental and clinical studies have demonstrated beneficial effects of HBOCs. However, mechanisms responsible for HBOC-facilitated, O2-dependent autoregulatory changes in the microcirculation have not been completely elucidated.

 

Muller, G. (2003). "Sense or no-sense of the sum parameter for water soluble "adsorbable organic halogens" (AOX) and "absorbed organic halogens" (AOX-S18) for the assessment of organohalogens in sludges and sediments." Chemosphere 52(2): 371-9.

            "AOX" is the abbreviation of the sum parameter for water soluble "adsorbable organic halogens" in which 'A' stands for adsorbable, 'O' for organic and 'X' for the halogens chlorine, bromine and iodine.After the introduction of the AOX in 1976, this parameter has been correctly used for "real" AOX constituents (DDT and its metabolites, PCBs, etc.) but also misused for non-adsorbable adsorbed OX-compounds, mostly high molecular organohalogens in plants and even to inorganic compounds being neither organic nor adsorbable.The question of natural "Adsorbable Organic Halogens" (AOX) formed by living organisms and/or during natural abiogenic processes has been definitively solved by the known existence of already more than 3650 organohalogen compounds, amongst them the highly reactive, cancerogenic vinyl chloride (VC).The extension of the AOX to AOX-S18 for Sludges and Sediments, in which A stands for adsorbed (not for adsorbable) is questionable. It includes the most important water insoluble technical organochlorine product: polyvinyl chloride, PVC.In addition to organic halogens it also includes inorganic, mineralogenic halides, incorporated mainly in the crystal lattice of fine grained phyllosilicates, the typical clay minerals (kaolinite, montmorillonite, illite and chlorite) which are main constituents of sediments and sedimentary rocks representing the major part of the sedimentary cover of the earth.Other phyllosilicates, biotite and muscovite, major constituents of granites and many metamorphic rocks (gneiss and mica schist) will also contribute to the AOX-S18 especially in soils as result of weathering processes.Since chlorine is incorporated into the mineral structure and, as a consequence, not soluble by the nitric acid analytical step (pH 0.5) of the S18 determination, it will account to the AOX-S18 in the final charcoal combustion step at temperatures >950 degrees C.After heavy rainfalls sewage sludge composition is strongly influenced by mineralogenic components derived from the erosion of fine grained sediments or soils. Assuming 50% geogenic particles with a mean Cl concentration of 103 mg/kg (as in shales and clays) the mineralogenic Cl-content could add about 50 mg/kg to the organic AOX in sewage sludge.The occurrence of insoluble and non-adsorbable PVC in sewage sludge exhibits the same problems as the mineralogenic constituents: a detection as AOX-S18 is possible when the final high temperature analytical step is applied.Plants as major sources of organohalogens have never been doubted.Only recently [Science 295 (2002) 985] based on the determination of the form of Cl with near-edge X-ray adsorption fine structure (NEXAFS) spectroscopy and extended X-ray adsorption showed the variations in the inorganic Cl(-) and organo-Cl compounds with increasing humification of plant leaves from "fresh leaves--senescent leaves on plants--senescent leaves on soil--powdered top soil--isolated soil humus". His finding of exclusively inorganic Cl(-) in the starting material (fresh leaves) is controverse to our earlier results indicating the presence of ionic inorganic Cl together with water insoluble absorbed organohalogens (AOX-S18) in eight different macrophytes of both terrestrial and marine environments.Our research on AOX in interstitial water of anaerobic limnic sediments has led to the role of bromine playing in the diagenesis of the organic matter of sediments. In sediments of Lake Constance Br(-) concentrations in lake water at the sediment water interface increased from <0.01 to 0.25 mg/l in the pore water at 77 cm sediment depth.In the Neckar River a Br concentrations of 0.02 mg/l at the water/sediment interface increasing to 0.74 mg/l in pore water in 85 cm depth was found. Here a parallel development could be found with ammonium concentration and alkalinity. The very high positive correlation ammonium:bromide and bromide:alkalinity leads to the conclusion, that bromine, originally a high molecular constituent of the organic matter, is released as bromide during an early dehalogenation stage of diagenesis.The mlusion, that bromine, originally a high molecular constituent of the organic matter, is released as bromide during an early dehalogenation stage of diagenesis.The main general reason to discard the AOX sum parameter as a whole lies in the fact, that adsorbable halogenated substances cannot a priori be categorized as natural/anthropogenic, biotic/abiotic, harmful/harmless. If applied to sludges and sediments, adsorbed organohalogens are not water soluble and therefore not adsorbable, and mineralogenic halogens (X) are neither organic nor adsorbable, and therefore by definition no AOX.

 

Munarriz, R., S. W. Kim, et al. (2003). "A review of the physiology and pharmacology of peripheral (vaginal and clitoral) female genital arousal in the animal model." J Urol 170(2 Pt 2): S40-4; discussion S44-5.

            PURPOSE: We review contemporary scientific data concerning the physiology and pharmacology of peripheral female genital arousal responses in the animal (rabbit and rat) model. MATERIALS AND METHODS: We reviewed the contemporary literature and our research studies concerning physiology and pharmacology of peripheral genital arousal from 3 experimental animal models, including genital smooth muscle cell culture, genital strip organ bath and in vivo animal model studies. RESULTS: Nitric oxide (NO) appears to be a key pathway mediating clitoral smooth muscle relaxation. In the vagina NO appeared to have a more controversial role in mediating vaginal muscularis smooth muscle relaxation. Vasoactive intestinal polypeptide induced vaginal smooth muscle relaxation. Functional alpha-adrenergic receptors were expressed in the clitoris and vagina, and mediated norepinephrine induced genital smooth muscle contraction. Androgens and estrogens modulated distinct physiological responses in vagina, and androgens facilitated vaginal smooth muscle relaxation. Papaverine hydrochloride, a smooth muscle relaxant, and phentolamine mesylate, an alpha-blocker, administered into the vaginal spongy muscularis layer increased vaginal wall pressure and vaginal blood flow. Sildenafil caused significant increases in genital (clitoral and vaginal) blood flow and vaginal lubrication in intact and ovariectomized animals. This response was more pronounced in animals treated with estradiol, suggesting that the NO cyclic guanosine monophosphate pathway is involved in the physiological mechanism of female genital arousal and that sildenafil facilitates this response in an in vivo animal model. CONCLUSIONS: To achieve improved understanding of the biological aspects of female sexual function, further research is needed in the physiology and pharmacology of peripheral (clitoral and vaginal) genital arousal in the animal model.

 

Murakami, K. and D. L. Traber (2003). "Pathophysiological basis of smoke inhalation injury." News Physiol Sci 18: 125-9.

            Smoke inhalation injury results in serious respiratory failure. When smoke inhalation injury is combined with burn injury or pneumonia, the physiological responses are different and more severe than those of smoke inhalation injury alone. Treatment strategies should be planned based on these pathophysiological aspects.

 

Myers, T. R. (2003). "Therapeutic gases for neonatal and pediatric respiratory care." Respir Care 48(4): 399-422; discussion 423-5.

            Though oxygen is the most frequently administered gas in respiratory care, the use of other specialty gases has become common practice in neonatal and pediatric intensive care and emergency departments across the United States. This report reviews the literature and evidence regarding 4 such specialty gases: heliox (helium-oxygen mixture), nitric oxide, hypoxic gas (ie, < 21% oxygen), and carbon dioxide. Because heliox is less dense than air or nitrogen, it offers less resistance and turbulence as an inhaled gas and therefore decreases the pressure and work of breathing necessary to ventilate the lung, which assists in the management of conditions that involve airway obstruction. Inhaled nitric oxide is a selective pulmonary vasodilator and during the last 2 decades research has focused on its potential value for treating disorders that involve pulmonary vasoconstriction. Hypoxic gas and carbon dioxide are used in the management of infants suffering hypoplastic left heart syndrome (a congenital heart defect), to equilibrate the pulmonary vascular resistance with the systemic vascular resistance, which is necessary to assure adequate oxygenation and tissue perfusion. Balancing the systemic and pulmonary vascular resistances requires increasing pulmonary vascular resistance and decreasing pulmonary blood flow; hypoxic gas does this by maintaining blood oxygen saturation at around 70%, whereas carbon dioxide does so by increasing P(aCO2) to the range of 45-50 mm Hg.

 

Nakase, H., K. Okazaki, et al. (2003). "Biodegradable microspheres targeting mucosal immune-regulating cells: new approach for treatment of inflammatory bowel disease." J Gastroenterol 38 Suppl 15: 59-62.

            Several studies have indicated that active monocytes, such as macrophages and T cells, play an important role in the pathogenesis of chronic human inflammatory bowel disease (IBD), although the etiology remains unclear. Manipulation of these cells appears essential for the treatment of patients with IBD. Recently, considerable attention has been paid to the use of polymer microspheres for the sustained release of various drugs and the targeting of therapeutic agents to their site of action. It was reported that biodegradable poly-D,L-lactic acid (PDLLA) microspheres can be efficiently taken up by macrophages and M cells. We evaluated the effect of a new drug delivery system targeting microfold cells and macrophages with PDLLA microspheres and gelatin microspheres (GM) on colitis models. In the first experiment, colitis was induced in Balb/c mice by 5% dextran sodium sulfate, and microspheres containing dexamethsone (Decadrone, Dx; Dx microspheres) were orally administered to these mice. Serum levels of Dx did not reach a detectable level after administration of Dx microspheres. The tissue distribution of microspheres containing 125I-Dx in inflamed colon was significantly higher than that in other organs. The histological score, myeloperoxidase activity, and nitric oxide production of mice treated with Dx microspheres were significantly lower than in those treated with Dx alone. Gene expression of proinflammatory cytokines was remarkably downregulated in mice treated with Dx microspheres compared to Dx alone. Next, we investigated the effect of elimination of resident macrophages using microspheres containing dichloromethylene diphosphonate (DMDP) on IL-10 knockout mice. We administered DMDP microspheres to IL-10 KO mice rectally and assessed whether this reagent could reduce the number of local Mac-1-positive cells in the intestine and suppress the development of colitis in IL-10 KO mice. DMDP microspheres reduced the numbers of resident macrophages in the colon of IL-10 KO mice but did not reduce the percentage of Mac-1-positive cells in the spleen, peritoneal cavity, or mesenteric lymph nodes. Depletion of intestinal macrophages significantly suppressed development of chronic colitis in IL-10 KO mice, however. Third, we developed gelatin microspheres containing IL-10, which can be released sustainedly to a local site without losing bioactivity. We administered these microspheres to IL-10 KO mice rectally to investigate whether this treatment can ameliorate colitis. Colonic inflammation in mice treated with GM-IL-10 is remarkably reduced compared to those treated with IL-10 alone. Moreover, expression of CD 40 on Mac-1-positive cells treated with GM-IL-10 is decreased more notably than in mice treated with IL-10 alone. These data suggest that a drug delivery system using these microspheres containing immunomodulatory agents may be a therapeutic approach to human IBD.

 

Namazi, M. R. (2003). "Nicotinamide: a potential addition to the anti-psoriatic weaponry." Faseb J 17(11): 1377-9.

            Psoriasis is an inflammatory disorder characterized by a T helper type 1 cell cytokine pattern. Increased expression of adhesion molecules, prominent neutrophil accumulation, and increased production of nitric oxide are characteristics of this disorder. Moreover, histamine and proteases are supposed to participate in the pathogenesis of psoriasis. Nicotinamide is an inhibitor of poly (ADP-ribose) polymerase-1 (PARP-1) that, through enhancement of nuclear kappa B-mediated transcription, plays a pivotal role in the expression of inflammatory cytokines, chemokines, adhesion molecules, and inflammatory mediators. Through interaction with CD38 and inhibition of IL-1, IL-12, and TNF-alpha production, nicotinamide produces a mild TH2 bias. Nicotinamide is a potent phosphodiesterase inhibitor and suppresses neutrophil chemotaxis and mast cell histamine release. It inhibits nitric oxide synthase mRNA induction and suppresses antigen-induced lymphocyte transformation. Nicotinamide increases the biosynthesis of ceramides, which upon degradation produce sphingosine. Sphingosine inhibits protein kinase C (PKC) and decreases basal cell proliferation dependent on PKC. Taken together, it can be reasoned that nicotinamide could be a useful addition to anti-psoriatic armamentarium. The combination of nicotinamide and thalidomide or methotrexate provided a powerful synergistic inhibition of murine collagen-induced arthritis. Nicotinamide decreased the methotrexate-induced hepatotoxicity. The above combinations may prove to have a powerful anti-psoriatic effect as well. As PARP inhibitors could exert anti-retroviral effect, nicotinamide could also be of special value in the treatment of HIV-infected psoriatics.

 

Napoli, C. and L. J. Ignarro (2003). "Nitric oxide-releasing drugs." Annu Rev Pharmacol Toxicol 43: 97-123.

            Pharmacological compounds that release nitric oxide (NO) have been useful tools for evaluating the broad role of NO in physiology and therapeutics. NO deficiency has been implicated in the genesis and evolution of several disease states. Both medical needs and commercial opportunities have fostered attempts to modulate NO in the human body for therapeutic gain. Strategies for NO modulation encompass antiinflammatory, sexual dysfunction, and cardiovascular indications. Apart from newly developed drugs, several commonly used cardiovascular drugs exert their beneficial action, at least in part, by modulating the NO pathway. This review discusses the fundamental pharmacological properties and mechanisms of action of NO-releasing drugs. Some of these compounds may enter in the clinical arena providing important therapeutic benefits in human diseases.

 

Nardone, G. (2003). "Review article: molecular basis of gastric carcinogenesis." Aliment Pharmacol Ther 17 Suppl 2: 75-81.

            Gastric cancer is constituted by two histomorphological entities 'intestinal' and 'diffuse', however lesions with similar morphologies may differ in biological aggressiveness and response to therapy. Two distinct molecular pathways have been identified in gastric carcinogenesis: the microsatellite mutator phenotype and a phenotype associated with chromosomal and intrachromosomal instability. Mounting evidence suggests that microsatellite mutator phenotype alterations and expression of the products of cancer-related genes are early markers of cell transformation, and may serve to identify the gastric carcinoma histotypes. The lack of a clear genetic basis, lends weight to the notion that gastric cancer is not a monomorphic entity but may be affected by environmental factors. Helicobacter pylori is the most important environmental risk factor associated with sporadic gastric cancer. Exposure of gastric epithelial cells to bacterium results in the generation of reactive oxygen species and inducible nitric oxide synthase that in turn may cause genetic alterations leading to cancer in a subset of subjects. Thus, gastric cancer may be considered the result of an interplay between host genetic profile and environmental toxic agents. The new technologies of molecular analysis will help to establish an individual's risk of developing gastric cancer and will lead to novel biological therapeutic strategies.

 

Neroev, V. V. and M. M. Arkhipova (2003). "[Retinal ischemia and nitric oxide]." Vestn Ross Akad Med Nauk(5): 37-40.

            Retinal ischemia is the main chain in the pathogenesis of vascular diseases of the eye. It was established that nitric oxide (NO) plays the key role in the development of ischemia. Recent understanding of the NO role, as a universal regulator of the cellular and tissue metabolism, is presented. The authors' and published data were used to design a scheme of pathogenesis of retinal ischemia with regard for the NO role. NO can produce both positive and negative effects depending on a stage of the process, NO concentration and on a number of other factors if they are present. Initial stages of hypoxia/ischemia are accompanied by an activation of all forms of NO-synthases (NOS) caused by the influence of biologically active substances (cytokines, prostaglandins, serotonin, bradykinin, glycolisis suboxide products etc.). The activation of inducible NOS, which synthesize a bigger quantity of NO possessing a direct cytotoxic action and contributing to the production of highly toxic radical of peroxinitrit, is in the focus of attention. The damage of cellular structures due to free-radical processes leads to the development of endothelial, macrophage and thrombocyte malfunctions, which manifest itself through a reduced activity of endothelial NOS and through disruption of NO-dependent processes (vasospasm, an increased aggregation of platelets and a reduced fibrinolytic activity). A sharp reduction of NO synthesis substrate (L-arginine) is observed in patients with retinal ischemia. The aggravation of ischemia causes a decrease of NO synthesis due to an exhaustion of L-arginine and its intensified consumption in the course of free-radical processes. The use of NO-inhibitors and of NO-donors at different stages of retinal ischemia prevents the development of neovascularization and proliferation.

 

Nibuya, M., S. Suda, et al. (2003). "[Post-transcriptional regulation by 3'-untranslated region of transcripts]." Nihon Shinkei Seishin Yakurigaku Zasshi 23(2): 97-104.

            Two different mechanisms have been well known to regulate the amounts of various transcripts in response to internal and external environmental stimuli. First, by binding of activated transcription factors to DNA regulatory regions including the cAMP response element, hormone response element, and activator protein-1 region upstream in various genes, the rate of transcription from DNA to mRNA is regulated. Secondly, the degradation of some mRNAs related to immune responses has been reported to be regulated by binding of RNA-binding proteins to adenylate uridylate-rich elements (AU-rich elements, AREs) located in the 3'-untranslated region (3'-UTR). The original study identifying the existence of a common regulatory nucleotide sequence in the 3'-UTR of inflammatory mediator transcripts pointed out that the AREs are characteristic of immune-related functional proteins. The number of transcripts containing AREs in the 3'-UTR has increased and several neuronal proteins including beta 2-adrenergic receptor, nerve growth factor, tyrosine hydroxylase, and nitric-oxide synthase II, have been reported to have AREs. We here reviewed the recent advances in the neuropsychopharmacological understanding of post-transcriptional regulation by RNA-binding protein and also pointed out the importance of this regulation in future studies using various stress paradigms.

 

Nishinaga, M. (2003). "[Coronary atherosclerosis and vascular endothelial dysfunction]." Nippon Rinsho 61 Suppl 4: 75-9.

            

Norenberg, M. D. (2003). "Oxidative and nitrosative stress in ammonia neurotoxicity." Hepatology 37(2): 245-8.

            

Nucci, C., S. Piccirilli, et al. (2003). "Apoptosis in the mechanisms of neuronal plasticity in the developing visual system." Eur J Ophthalmol 13 Suppl 3: S36-43.

            Visual experience during early postnatal life is essential for normal development of synaptic connections in the visual system. In fact, altered visual experiences such as monocular deprivation (MD) or abnormal visual stimulation (e.g. strabismus, anisometropia) during this period disrupt the physiologic organization of the visual pathway, leading to loss of visual responses in cortical neurons and reduction in visual acuity of the affected eye, so that it becomes amblyopic. The authors review the main functional and morphologic changes induced by altered visual experiences in the developing visual system and focus on the recent discovery that MD induces apoptotic cell death in the lateral geniculate nucleus of newborn rats. Particular attention is given to the authors' studies documenting that, during development, MD leads retinal terminals to release excessive glutamate in the lateral geniculate nucleus where it elevates nitric oxide and causes DNA fragmentation. The latter event is known to activate poly-(ADP-ribose) polymerase, which in turn may trigger apoptosis. Better understanding of the mechanisms underlying the morphologic changes induced by altered visual experiences during development may open new venues for studying novel neuroprotective strategies for amblyopia and, more generally, for the treatment of ophthalmic diseases associated with neuronal apoptosis.

 

Nucci, C., L. Morrone, et al. (2003). "Multifaceted roles of nitric oxide in the lateral geniculate nucleus: from visual signal transduction to neuronal apoptosis." Toxicol Lett 139(2-3): 163-73.

            The lateral geniculate nucleus (LGN) is the thalamic relay of retinal inputs to the visual cortex. It contains a rich array of brain terminals, which modulate the visual signals to the cortex. Several data have documented that beside cholinergic, GABA-nergic, istaminergic, serotoninergic, and glutamatergic signals, the LGN contains also fibers and interneurons expressing the enzyme that produces nitric oxide (NO). Here, we review the documented physiological roles of NO in the transmission of visual inputs to the cortex and in the processes of activity-dependent refinement of LGN connections. Moreover we focus on the recently suggested role of NO in processes of neurotoxicity in the LGN. Particular relevance is given to studies documenting that, through an excitotoxic cascade, NO triggers apoptosis in the LGN of new-born rats deprived of vision in one eye. Data are also discussed on a possible role of NO in the mechanisms of LGN neuronal loss induced by glaucoma. We believe that a better understanding of the role of NO in the LGN may contribute to discover new experimental strategies for the treatment of degenerative ophthalmic diseases.

 

Ohshima, H., M. Tatemichi, et al. (2003). "Chemical basis of inflammation-induced carcinogenesis." Arch Biochem Biophys 417(1): 3-11.

            Chronic inflammation induced by biological, chemical, and physical factors has been associated with increased risk of human cancer at various sites. Inflammation activates a variety of inflammatory cells, which induce and activate several oxidant-generating enzymes such as NADPH oxidase, inducible nitric oxide synthase, myeloperoxidase, and eosinophil peroxidase. These enzymes produce high concentrations of diverse free radicals and oxidants including superoxide anion, nitric oxide, nitroxyl, nitrogen dioxide, hydrogen peroxide, hypochlorous acid, and hypobromous acid, which react with each other to generate other more potent reactive oxygen and nitrogen species such as peroxynitrite. These species can damage DNA, RNA, lipids, and proteins by nitration, oxidation, chlorination, and bromination reactions, leading to increased mutations and altered functions of enzymes and proteins (e.g., activation of oncogene products and/or inhibition of tumor-suppressor proteins) and thus contributing to the multistage carcinogenesis process. Appropriate treatment of inflammation should be explored further for chemoprevention of human cancers.

 

Ohshima, H. (2003). "Genetic and epigenetic damage induced by reactive nitrogen species: implications in carcinogenesis." Toxicol Lett 140-141: 99-104.

            Chronic infection and inflammation are recognized risk factors for human cancer at various sites. Infection and inflammation can activate and induce a variety of oxidant-generating enzymes, including NADPH oxidase and inducible nitric oxide synthase. Reactive oxygen and nitrogen species produced by such enzymes react with each other to generate new and more potent reactive species. These oxidants not only can damage DNA and induce mutations, but also can activate oncogene products and/or inactivate tumor-suppressor proteins, thus contributing to most processes of carcinogenesis. Appropriate treatment of inflammation should be further explored for chemoprevention of human cancers, especially those associated with chronic inflammation.

 

Ortiz, P. A. and J. L. Garvin (2003). "Cardiovascular and renal control in NOS-deficient mouse models." Am J Physiol Regul Integr Comp Physiol 284(3): R628-38.

            Nitric oxide (NO) plays an essential role in the maintenance of cardiovascular and renal homeostasis. Endogenous NO is produced by three different NO synthase (NOS) isoforms: endothelial NOS (eNOS), inducible NOS (iNOS), and neuronal NOS (nNOS). To investigate which NOS is responsible for NO production in different tissues, NOS knockout (-/-) mice have been generated for the three isoforms. This review focuses on the regulation of cardiovascular and renal function in relation to blood pressure homeostasis in the different NOS-/- mice. Although regulation of vascular tone and cardiac function in eNOS-/- has been extensively studied, far less is known about renal function in these mice. eNOS-/- mice are hypertensive, but the mechanism responsible for their high blood pressure is still not clear. Less is known about cardiovascular and renal control in nNOS-/- mice, probably because their blood pressure is normal. Recent data suggest that nNOS plays important roles in cardiac function, renal homeostasis, and regulation of vascular tone under certain conditions, but these are only now beginning to be studied. Inasmuch as iNOS is absent from the cardiovascular system under physiological conditions, it may become important to blood pressure regulation only during pathological conditions related to inflammatory processes. However, iNOS is constitutively expressed in the kidney, where its function is largely unknown. Overall, the study of NOS knockout mice has been very useful and produced many answers, but it has also raised new questions. The appearance of compensatory mechanisms suggests the importance of the different isoforms to specific processes, but it also complicates interpretation of the data. In addition, deletion of a single gene may have physiologically significant effects in addition to those being studied. Thus the presence or absence of a specific phenotype may not reflect the most important physiological function of the absent gene.

 

Osawa, Y., E. R. Lowe, et al. (2003). "Proteolytic degradation of nitric oxide synthase: effect of inhibitors and role of hsp90-based chaperones." J Pharmacol Exp Ther 304(2): 493-7.

            Nitric oxide synthase (NOS) is a highly regulated enzyme that produces nitric oxide, a critical messenger in many physiological processes. In this perspective, we explore the role of proteolytic degradation of NOS, in particular the inducible and neuronal isoforms of NOS, as a mechanism of regulation of the enzyme. The ubiquitin-proteasome and calpain pathways are the major proteolytic systems identified to date that are responsible for this regulated degradation. The degradation of NOS is affected by diverse agents, including glucocorticoids, caveolin, neurotoxic compounds, and certain NOS inhibitors. Some irreversible inactivators of NOS enhance the proteolytic degradation of the enzyme, and this property may be of great importance in understanding the biological effects of these inhibitors, some of which are being developed for clinical use. Analogies with the regulated degradation of liver microsomal cytochromes P450, which are related to NOS, provide a framework for understanding these processes. Finally, a new perspective on the regulation of NOS by hsp90-based chaperones is presented that involves facilitated heme insertion into the enzyme.

 

Ota, H. and T. Tanaka (2003). "Stromal vascularization in the endometrium during adenomyosis." Microsc Res Tech 60(4): 445-9.

            In adenomyosis, the two major frequent symptoms are hypermenorrhea and dysmenorrhea. The incidence of the former is said to be high, ranging from 36 to 70%. It has been found that vascular distribution of the endometrium in adenomyosis is diversely different from fertile patients without adenomyosis. For example, hysteroscopy revealed that approximately half of the patients have abnormal vascularization. In these patients, vascular distribution was generally irregular, and vessels were thick, dilated, and/or reticular in some patients. Moreover, morphometric analysis of the endometrium revealed that in the fertile women, the mean surface area, total surface area, and total number of capillaries, all increased significantly in the secretory phase compared to the proliferative phase. In contrast, the above parameters increased in the adenomyosis group in both the proliferative phase and secretory phase compared to the fertile women. In particular, the total surface area of capillaries per mm(2) markedly rose, by 11.6 times, compared to that of the proliferative phase in the fertile women. These findings suggest that regulatory factors involved in the vascular proliferation are diversely exaggerated, and that the abnormal vascularization of the endometrium is closely related with hypermenorrhea.

 

Ovbiagele, B., C. S. Kidwell, et al. (2003). "Neuroprotective agents for the treatment of acute ischemic stroke." Curr Neurol Neurosci Rep 3(1): 9-20.

            Neuroprotective treatments are therapies designed to interrupt the cellular, biochemical, and metabolic elaboration of injury during or following exposure to ischemia; they encompass a rapidly expanding array of pharmacologic interventions. Various classes of neuroprotective agents have reached phase III efficacy trials in focal ischemic stroke, but none has proven effective, despite successful preceding animal studies. This notwithstanding, recent favorable results of hypothermia in human cardiac arrest trials have validated the general concept of neuroprotection. In addition, the promise of neuroprotective therapy for focal acute ischemic stroke has been renewed by innovations in strategies of preclinical drug development and clinical trial design that rectify past defects, including trial testing of combination therapies rather than single agents and novel approaches to accelerating time to initiation of experimental treatment.

 

Pagliaro, P. (2003). "Differential biological effects of products of nitric oxide (NO) synthase: it is not enough to say NO." Life Sci 73(17): 2137-49.

            The radical gas nitric oxide (NO) is implicated in an enormous number of biological function both in physiological and pathological conditions. Often it is not clear if it plays a deleterious or beneficial role. Here briefly, are analyzed some of the reasons of this multitude of effects. Emphasis is given to factors influencing NO formation and to the type and quantity of radicals formed by nitric oxide synthase. In particular, a comparison between the biological effects of nitroxyl anion (HNO/NO(-)) and nitric oxide NO(.) is considered. These redox siblings often exhibit orthogonal behavior in physiological and pathological conditions. In the light of the multitude of effects of NO, the role of this gas, their siblings and their derivatives in cardiac ischemic preconditioning scenario is more extensively analyzed.

 

Palace, J. (2003). "Clinical and laboratory characteristics of secondary progressive MS." J Neurol Sci 206(2): 131-4.

            Secondary progressive (SP) MS follows on from but is distinct in its clinical picture from relapsing remitting (RR) MS. Diagnosis is usually straightforward except during the transitional stage when the two phenotypes merge. It is clear that most patients that start with relapsing remitting MS will develop SP disease, although the underlying pathogenesis that causes this change is subject to much debate. Clinical features such as pattern and site of symptoms, and age of onset, in the relapsing remitting stage versus progressive disease, suggests a difference in the pathophysiology. Laboratory markers may give insight into the disease mechanisms. Measures of urinary and CSF myelin basic protein-like material (MBPLM) indicate demyelination and subsequent oligodendrocyte and axonal loss. Tertiary neutralising antibodies to MBP antibodies could attenuate remission and lead to continuous progression, and neuronal antibodies found in SP disease may contribute to the axonal loss. In addition, differences in nitric oxide and other inflammatory cytokine patterns might either be secondary to or causative of the pathological mechanisms.Greater understanding of progressive MS is a priority considering permanent disability results almost entirely from this stage of the disease.

 

Papp, G. and E. Erdei (2003). "[Conservative treatment of erectile dysfunction]." Orv Hetil 144(22): 1061-6.

            The development of diagnostical and therapeutical methods of erectile dysfunction opened new possibilities for patients. In our time, andrologists are capable of treating most patients. The ones who cannot be helped are unable to lead sexual life due to physical reasons. The application of hormone examinations, color Doppler and Rigiscan exams help at establishing diagnoses. In the therapy, modern peroral pharmacotherapy is dominant, mainly phosphodiesterase inhibitors and central peroral pharmacon are applied. The means of getting the vasoactive drugs into the body have been extended (subcutan, transdermal, and drugs absorbable through mucosa). Psychotherapy is indispensable at some patients. The surgical solution (mainly prosthesis implantation) can be regarded critically, yet their presence among therapies is necessary. According to authors' opinion, the qualitative development of vasoactive drugs (efficacy extension and side-effect reduction) that can be simply and conveniently applied in the future.

 

Payne, D. N. (2003). "Nitric oxide in allergic airway inflammation." Curr Opin Allergy Clin Immunol 3(2): 133-7.

            PURPOSE OF REVIEW: Exhaled nitric oxide has been proposed as a useful noninvasive marker of airway inflammation in asthma. Great efforts have been made to standardize the methodology for exhaled nitric oxide measurement in both children and adults. As a consequence there is now an opportunity to establish the precise relationship between exhaled nitric oxide, atopy and airway inflammation, and to investigate whether or not there is a role for the measurement of exhaled nitric oxide in the management of patients with asthma. RECENT FINDINGS: A number of recent studies have investigated the relationship between exhaled nitric oxide and airway inflammation in asthma measured directly, using sputum induction, bronchoalveolar lavage and endobronchial biopsy. These measurements suggest that exhaled nitric oxide reflects eosinophilic airway inflammation in asthma, although there is no evidence for any relationship between exhaled nitric oxide and other airway inflammatory cells. Exhaled nitric oxide levels were found to be higher in atopic compared with nonatopic groups. These levels, however, are further elevated in atopic patients with asthma, suggesting that exhaled nitric oxide is not simply a marker of atopy. Although there is little evidence to support the routine use of measurement of exhaled nitric oxide in the management of patients with asthma, it may prove to be useful in assessing adherence to treatment with inhaled corticosteroids, or in the identification of patients in whom respiratory symptoms are associated with eosinophilic airway inflammation. SUMMARY: There is good evidence that exhaled nitric oxide reflects eosinophilic airway inflammation in asthma. Well designed, long-term studies are needed to evaluate whether the addition of exhaled nitric oxide measurements to clinical and lung function assessment results in improved asthma control.

 

Perina, D. G. (2003). "Noncardiogenic pulmonary edema." Emerg Med Clin North Am 21(2): 385-93.

            Pulmonary edema is differentiated into two categories--cardiogenic and noncardiogenic. Noncardiogenic pulmonary edema is due to changes in permeability of the pulmonary capillary membrane as a result of either a direct or an indirect pathologic process. It is a spectrum of illness ranging from the less severe form of ALI to the severe ARDS. The mainstay of treatment is mechanical ventilation with maximization of ventilation and oxygenation through the judicious use of PEEP. Newer ventilation techniques, such as high-frequency oscillatory ventilation and partial fluid ventilation, are promising but are in the early stages of clinical testing. Mortality rates remain high despite increasing intensive care unit care.

 

Perna, A. F., D. Ingrosso, et al. (2003). "Possible mechanisms of homocysteine toxicity." Kidney Int Suppl(84): S137-40.

            Hyperhomocysteinemia is a risk factor for cardiovascular disease in the general population. In chronic renal failure (CRF), plasma homocysteine levels rise when the glomerular filtration rate (GFR) is reduced 50%, and in uremia the majority of patients are hyperhomocysteinemic. The purpose of this study was to review possible mechanisms of homocysteine toxicity. Homocysteine, a sulfur amino acid found in blood in micromolar concentrations, can have toxic effects through a handful of general possible mechanisms. These mechanisms include oxidative stress (through the production of reactive oxygen species), binding to nitric oxide, production of homocysteinylated/acylated proteins, and accumulation of its precursor, S-adenosyl-homocysteine, a potent inhibitor of transmethylation reactions. Methyltransferase inhibition actually occurs in CRF and in uremia, and can have several functional consequences.

 

Perna, A. F., D. Ingrosso, et al. (2003). "Homocysteine in uremia." Am J Kidney Dis 41(3 Suppl 1): S123-6.

            Hyperhomocysteinemia is an independent cardiovascular risk factor that possibly accounts for about one of 5 cardiovascular deaths. It is conceivable that the importance of hyperhomocysteinemia will increase when other risk factors, such as hypertension or hypercholesterolemia, will become less prevalent in the general population. In chronic renal failure (CRF), high plasma homocysteine levels are a common finding and in uremia almost the rule. However, a small subset of patients remains normohomocysteinemic. The cause of hyperhomocysteinemia in CRF, whether it lies in an impaired renal or extrarenal metabolism or through uremic retention toxins, is still under intensive scrutiny. As for the consequences of high homocysteine levels in the general population and in patients with CRF, these are many-fold and linked to the mechanism of homocysteine toxic action. In fact, homocysteine can be harmful to cells because (1) it evokes oxidative stress (through the production of reactive oxygen species), (2) binds to nitric oxide, (3) produces homocysteinylated proteins, or (4) leads to the accumulation of its precursor, S-adenosylhomocysteine, a potent inhibitor of biological transmethylations. Macromolecule hypomethylation is a common feature in CRF and uremia with possible functional consequences. Nutritional or pharmacologic interventions have been proposed in the treatment of hyperhomocysteinemia, while the results of large clinical trials designed to assess if lowering homocysteine levels is effective in reducing cardiovascular risk, are pending.

 

Pfeilschifter, J., W. Eberhardt, et al. (2003). "Redox signaling in mesangial cells." Nephron Exp Nephrol 93(1): e23-6.

            

Prichard, S. (2003). "Risk factors for coronary artery disease in patients with renal failure." Am J Med Sci 325(4): 209-13.

            Cardiovascular mortality is markedly increased in patients with end-stage renal disease (ESRD), particularly those receiving dialysis. Coronary artery disease is the most important cause of death in these patients. As in the general population, older age, male gender, and the postmenopausal state in women are cardiovascular risk factors in patients with ESRD. However, hypertension, diabetes mellitus, and dyslipidemia, known to promote cardiovascular disease in the general population, are particularly likely to do so in patients with ESRD because of their high prevalence in this population. In addition, nontraditional cardiovascular risk factors, such as hyperhomocystinemia, inflammation, elevated calcium x phosphate product, endothelial dysfunction, and oxidant stress, occur frequently in patients with ESRD. Vigorous treatment of modifiable cardiovascular risk factors has reduced cardiovascular risk in patients without ESRD. The extent to which such risk factor modification would alter cardiovascular risk in ESRD remains uncertain.

 

Przedborski, S. and M. Vila (2003). "The 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine mouse model: a tool to explore the pathogenesis of Parkinson's disease." Ann N Y Acad Sci 991: 189-98.

            Experimental models of dopaminergic neurodegeneration play a critical role in our quest to elucidate the cause of Parkinson's disease (PD). Despite the recent development of "genetic models" that have followed upon the discovery of mutations causing rare forms of familial PD, toxic models remain at the forefront when it comes to exploring the pathogenesis of sporadic PD. Among these, the model produced by the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) has a competitive advantage over all other toxic models because once this neurotoxin causes intoxication, it induces in humans a syndrome virtually identical to PD. For the past two decades, the complex pharmacology of MPTP and the key steps in the MPTP neurotoxic process have been identified. These molecular events can be classified into three groups: First, those implicated in the initiation of toxicity, which include energy failure due to ATP depletion and oxidative stress mediated by superoxide and nitric oxide; second, those recruited subsequently in response to the initial neuronal perturbations, which include elements of the molecular pathways of apoptosis such as Bax; and, third, those amplifying the neurodegenerative insult, which include various proinflammatory factors such as prostaglandins. Herein, these different contributing factors are reviewed, as is the sequence in which it is believed these factors are acting within the cascade of events responsible for the death of dopaminergic neurons in the MPTP model and in PD. How to target these factors to devise effective neuroprotective therapies for PD is also discussed.
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Raimondi, G. A. (2003). "[Gas exchange in acute respiratory distress syndrome]." Medicina (B Aires) 63(2): 157-64.

            The hypoxemia of acute respiratory distress syndrome (ARDS) depends chiefly upon shunt and ventilation-perfusion (VA/Q) inequality produced by fluid located in the interstitial space, alveolar collapse and flooding. Variables other tham inspired oxygen fraction and the underlying physiological abnormality can influence arterial oxygen partial pressure (PaO2). Changes in cardiac output, hemoglobin concentration, oxygen consumption and alcalosis can cause changes in PaO2 through their influence on mixed venous PO2. Gas exchange (GE) in ARDS may be studied using the inert gas elimination technique (MIGET) which enables to define the distribution of ventilation and perfusion without necessarily altering the FIO2 differentiating shunt from lung units with low VA/Q ratios and dead space from lung units with high VA/Q ratios. Different ventilatory strategies that increase mean airway pressure (positive end-expiratory pressure, high tidal volumes, inverse inspiratory-expiratory ratio, etc) improve PaO2 through increasing lung volume by recruiting new open alveoli and spreading the intra-alveolar fluid over a large surface area. Also prone-position ventilation would result in a marked improvement in GE enhancing dorsal lung ventilation by the effects on the gravitional distribution of pleural pressure and the reduction in the positive pleural pressure that develops in dorsal regions in ARDS. Inhaled nitric oxide (NO) has been shown to increase PaO2 in ARDS patients by inducing vasodilation predominantly in ventilated areas redistributing pulmonary blood flow away from nonventilated toward ventilated areas of the lung thus resulting in a shunt reduction. On the same way inhaled prostaglandins (PGI2 or PGE1) causes selective pulmonary vasodilation improving pulmonary GE. Intravenous almitrine, a selective pulmonary vasoconstrictor, has been shown to increase PaO2 by increasing hypoxic pulmonary vasoconstriction. A synergistic effect was found between inhaled NO and almitrine. In spite of the improval of GE shown by these different techniques on ARDS, no effect was demonstrated on mortality or duration of mechanical ventilation.

 

Rama Rao, K. V., A. R. Jayakumar, et al. (2003). "Ammonia neurotoxicity: role of the mitochondrial permeability transition." Metab Brain Dis 18(2): 113-27.

            Hepatic encephalopathy (HE) is an important cause of morbidity and mortality in patients with severe liver disease. Although the mechanisms responsible for HE remain elusive, ammonia is generally considered to be involved in its pathogenesis, and astrocytes are thought to be the principal target of ammonia neurotoxicity. Altered bioenergetics and oxidative stress are also thought to play a major role in this disorder. In this paper, we present data invoking the mitochondrial permeability transition (MPT) as a factor in the pathogenesis of HE/hyperammonemia. The MPT is a Ca2+-dependent, cyclosporin A (CsA) sensitive process due to the opening of a pore in the inner mitochondrial membrane that leads to a collapse of ionic gradients and ultimately to mitochondrial dysfunction. Many of the factors that facilitate the induction of the MPT are also known to be implicated in the mechanism of HE, including free radicals, Ca2+, nitric oxide, alkaline pH, and glutamine. We have recently shown that treatment of cultured astrocytes with 5 mM NH4Cl resulted in a dissipation of the mitochondrial membrane potential (delta(psi)m), which was sensitive to CsA. Similarly treated cultured neurons failed to show a loss of the delta(psi)m. Further support for the ammonia induction of the MPT was obtained by observing an increase in mitochondrial permeability to 2-deoxyglucose-6-phosphate, and a decrease in calcein fluorescence in astrocytes after ammonia treatment, both of which were also blocked by CsA. CsA was likewise capable of exerting a protective effect against hyperammonemia in mice. Taken together, our data suggest that the MPT represents an important component of the pathogenesis of HE and other hyperammonemic states.

 

Rattazzi, M., M. Puato, et al. (2003). "New markers of accelerated atherosclerosis in end-stage renal disease." J Nephrol 16(1): 11-20.

            Over the last two decades, several studies have reported a high prevalence of cardiovascular disease in patients with end-stage renal disease (ESRD). This population usually presents both the traditional and non-traditional risk factors for atherosclerosis. Inflammation as well as impaired nitric oxide production are pivotal, throughout the whole process of development of atherosclerotic lesions from the very start. C-reactive protein (CRP), a marker of systemic inflammation and an independent predictor of cardiovascular mortality in the general population, and asymmetric dimethylarginine (ADMA), an endogenous inhibitor of NO synthase, are important risk factors for cardiovascular disease and mortality in the ESRD population. Increased CRP levels have been described in hemo-dialysis and peritoneal dialysis patients, probably due to concomitant diseases, recurrent infections and chronic dialytic therapy. CRP levels, however, are elevated even in predialysis patients, implying that factors related to uremia per se can promote CRP synthesis. Recent reports raise the question whether CRP could be more than just a sensitive marker of inflammation and may contribute actively to the development of the atherosclerotic lesion. ADMA accumulation in the ESRD population is a consequence of reduced renal excretion and impaired enzymatic degradation and is related to the progression of atherosclerosis. Both CRP and ADMA have been shown to be associated with increases in the incidence and progression of atherosclerotic lesions in carotid arteries, as evaluated by high-resolution Doppler ultrasonography.

 

Reckelhoff, J. F. and J. C. Romero (2003). "Role of oxidative stress in angiotensin-induced hypertension." Am J Physiol Regul Integr Comp Physiol 284(4): R893-912.

            Infusion of ANG II at a rate not sufficient to evoke an immediate vasoconstrictor response, produces a slow increase in blood pressure. Circulating levels of ANG II may be within ranges found in normotensive individuals, although inappropriately high with respect to sodium intake. When ANG II levels are dissociated from sodium levels, oxidative stress (OXST) occurs, which can increase blood pressure by several mechanisms. These include inadequate production or reduction of bioavailability of nitric oxide, alterations in metabolism of arachidonic acid, resulting in an increase in vasoconstrictors and decrease in vasodilators, and upregulation of endothelin. This cascade of events appears to be linked, because ANG II hypertension can be blocked by inhibition of any factor located distally, blockade of ANG II, OXST, or endothelin. Such characteristics are shared by other models of hypertension, such as essential hypertension, hypertension induced by reduction in renal mass, and renovascular hypertension. Thus these findings are clinically important because they reveal 1) uncoupling between ANG II and sodium, which can trigger pathological conditions; 2) the various OXST mechanisms that may be involved in hypertension; and 3) therapeutic interventions for hypertension developed with the knowledge of the cascade involving OXST.

 

Reynard, J. M., J. Vass, et al. (2003). "Sphincterotomy and the treatment of detrusor-sphincter dyssynergia: current status, future prospects." Spinal Cord 41(1): 1-11.

            STUDY DESIGN: Literature review of current treatment options for detrusor-sphincter dyssynergia (DSD) in spinal cord injury. OBJECTIVES: To review the outcomes and complications associated with external sphincterotomy and to summarise the results and complications of alternative treatment options for detrusor-sphincter dyssynergia in spinal cord injury. In addition, we propose a potential alternative future drug treatment for external sphincter dyssynergia based upon recent research on the neuropharmacology of the external urethral sphincter. SETTING: The National Spinal Injuries Centre, Stoke Mandeville Hospital, Aylesbury, UK. METHODS: Medline search from 1966 to 2002 using the words 'external sphincterotomy', 'detrusor-sphincter dyssynergia' and 'neurogenic bladder combined with surgery'. RESULTS: While external sphincterotomy is an effective treatment for DSD, a significant number of men following this procedure continue to have high intrarenal pressures, recurrent urinary infection or troublesome autonomic dysreflexia and a worryingly high proportion demonstrate persistently raised leak point pressures, putting them at subsequent risk of renal damage. Alternative treatments for external sphincter dyssynergia include urethral stents and balloon dilatation, both of which are effective. However, over the long term stents can undergo encrustation and there remains a definite risk of stent migration necessitating stent removal or replacement. Balloon dilatation of the external sphincter is associated with a risk of subsequent stricture formation. Intraurethral Botulinum A toxin seems to be effective though there have been no large randomised studies comparing it against placebo. However, it is not a durable treatment option and it has not found a common place in the treatment of DSD.There is now a considerable amount of experimental data from both animal and human studies to suggest that nitric oxide (NO) is an important physiological inhibitory neurotransmitter in the urethral sphincter, mediating relaxation of the external urethral sphincter. The potential role of sphincter NO augmentation for treatment of DSD is discussed. CONCLUSION: External sphincterotomy remains the mainstay of treatment for urodynamically significant detrusor-sphincter dyssynergia, but in recent years a number of effective, alternative treatment options have become available. While at present there is no effective systemic drug treatment, recent research into external sphincter neuropharmacology suggests that systemic or topical augmentation of external sphincter NO may provide an effective method for lowering sphincter pressure.

 

Ricciardolo, F. L. (2003). "Multiple roles of nitric oxide in the airways." Thorax 58(2): 175-82.

            Nitric oxide is endogenously released in the airways by nitric oxide synthase. Functionally, two isoforms of this enzyme exist: constitutive and inducible. The former seems to protect airways from excessive bronchoconstriction while the latter has a modulatory role in inflammatory disorders of the airways such as asthma. This review explores the physiological and pathophysiological role of endogenous nitric oxide in the airways, and the clinical aspects of monitoring nitric oxide in exhaled air of patients with respiratory disease.
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Rodriguez, R. J. (2003). "Management of respiratory distress syndrome: an update." Respir Care 48(3): 279-86; discussion 286-7.

            Respiratory distress syndrome is the most common respiratory disorder in preterm infants. Over the last decade, because of improvements in neonatal care and increased use of antenatal steroids and surfactant replacement therapy, mortality from respiratory distress syndrome has dropped substantially. However, respiratory morbidity, primarily bronchopulmonary dysplasia, remains unacceptably high. The management of respiratory distress syndrome in preterm infants is based on various modalities of respiratory support and the application of fundamental principles of neonatal care. To obtain best results, a multidisciplinary approach is crucial. This review discusses surfactant replacement therapy and some of the current strategies in ventilatory management of preterm infants with respiratory distress syndrome.

 

Romics, L., Jr., G. Frendl, et al. (2003). "[Cellular and molecular changes of the liver in sepsis and in systemic inflammatory response syndrome (SIRS)]." Orv Hetil 144(11): 499-506.

            This paper provides a review on the changes in the molecular and cellular level of the liver during sepsis and systemic immune response syndrome. The different function of the various liver cells and their mediators are analyzed. Dual role of nitric-oxide and carbon-monoxide are discussed followed by an overview about acute phase proteins and heat shock proteins in septic liver. A detailed description is presented on the role of the Toll-like receptors and their signaling pathways in the liver during sepsis and systemic immune response syndrome. Finally, the possible mechanisms leading to apoptosis of the liver cells are shown and the most recent therapeutical challenges are discussed.

 

Russell, J. A., G. Leng, et al. (2003). "The magnocellular oxytocin system, the fount of maternity: adaptations in pregnancy." Front Neuroendocrinol 24(1): 27-61.

            Oxytocin secretion from the posterior pituitary gland is increased during parturition, stimulated by the uterine contractions that forcefully expel the fetuses. Since oxytocin stimulates further contractions of the uterus, which is exquisitely sensitive to oxytocin at the end of pregnancy, a positive feedback loop is activated. The neural pathway that drives oxytocin neurons via a brainstem relay has been partially characterised, and involves A2 noradrenergic cells in the brainstem. Until close to term the responsiveness of oxytocin neurons is restrained by neuroactive steroid metabolites of progesterone that potentiate GABA inhibitory mechanisms. As parturition approaches, and this inhibition fades as progesterone secretion collapses, a central opioid inhibitory mechanism is activated that restrains the excitation of oxytocin cells by brainstem inputs. This opioid restraint is the predominant damper of oxytocin cells before and during parturition, limiting stimulation by extraneous stimuli, and perhaps facilitating optimal spacing of births and economical use of the store of oxytocin accumulated during pregnancy. During parturition, oxytocin cells increase their basal activity, and hence oxytocin secretion increases. In addition, the oxytocin cells discharge a burst of action potentials as each fetus passes through the birth canal. Each burst causes the secretion of a pulse of oxytocin, which sharply increases uterine tone; these bursts depend upon auto-stimulation by oxytocin released from the dendrites of the magnocellular neurons in the supraoptic and paraventricular nuclei. With the exception of the opioid mechanism that emerges to restrain oxytocin cell responsiveness, the behavior of oxytocin cells and their inputs in pregnancy and parturition is explicable from the effects of hormones of pregnancy (relaxin, estrogen, progesterone) on pre-existing mechanisms, leading through relative quiescence at term inter alia to net increase in oxytocin storage, and reduced auto-inhibition by nitric oxide generation. Cyto-architectonic changes in parturition, involving evident retraction of glial processes between oxytocin cells so they get closer together, are probably a response to oxytocin neuron activation rather than being essential for their patterns of firing in parturition.

 

Sachinidis, A., B. K. Fleischmann, et al. (2003). "Cardiac specific differentiation of mouse embryonic stem cells." Cardiovasc Res 58(2): 278-91.

            Embryonic stem (ES) cells may represent an alternative source of functionally intact cardiomyocytes for the causal treatment of cardiovascular diseases. However, this requires cardiac-specific differentiation of stem cells and the selection of pure lineages consisting of early embryonic cardiomyocytes. Therefore, an understanding of the basic mechanisms of heart development is essential for selective differentiation of embryonic stem cells into cardiac cells. The development of cardiac cells from embryonic stem cells is regulated by several soluble factors and signalling molecules together with cardiac specific transcription factors such as the zinc-finger GATA proteins and Nkx-2.5. GATA-4 and Nkx-2.5 seem to be essential for heart development. The use of enhanced green fluorescent protein (EGFP) under the control of cardiac-specific promoters in combination with the ES cell system has allowed for the functional characterisation of cardiac precursor cells. Embryonic stem cell-derived cardiomyocytes developmentally express similar cardiac-specific proteins, ion channels and signalling molecules to that of adult cardiomyocytes. Furthermore, identification of growth factors and signalling molecules under cell culture conditions is crucial for the selective cardiac differentiation of embryonic stem cells. Therefore, serum-free culture conditions have to be established in order to examine the influence of different growth factors and signalling molecules on cardiac development and/or formation from ES cells. Although significant progress has been made in generating cardiac cell lineage by the combination of genetically manipulative methods with selective culture conditions for cell transplantation therapy, one of the remaining future challenges for transplantation in humans is the immunological rejection of the engrafted cardiomyocytes.

 

Sadosty, A. T., E. T. Boie, et al. (2003). "Pulmonary embolism." Emerg Med Clin North Am 21(2): 363-84.

            PE is one of the great challenges in medicine. It is a disease that carries with it a high mortality rate, yet no historical piece of information, physical examination finding, or diagnostic modality is perfect at excluding its possibility. Emergency physicians must be vigilant about considering PE in the differential diagnosis of a variety of presenting complaints and must use a variety of diagnostic and therapeutic options as they manage patients with suspected or confirmed PE. The diagnostic options range from bedside diagnostic tests to highly specialized imaging available at only specialized institutions. Knowing the advantages and disadvantages of each of the diagnostic modalities assists the physician in employing the best test. Therapeutic options also vary widely and include anticoagulation, vena caval interruption, systemic thrombolysis, embolectomy, and other therapeutic adjuncts, such as ECMO and inhaled nitric oxide. Similarly, awareness of the indications and contraindications to the varied therapeutic agents ensures appropriate therapy when the diagnosis is made.
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Sampson, A. P., E. Pizzichini, et al. (2003). "Effects of cysteinyl leukotrienes and leukotriene receptor antagonists on markers of inflammation." J Allergy Clin Immunol 111(1 Suppl): S49-59; discussion S59-61.

            The understanding that asthma pathophysiology includes an inflammatory component has spurred the more aggressive use of anti-inflammatory therapies and created a need for effective tools to measure inflammation. Biomarkers of airway inflammation proposed are obtained by methods that are direct but highly invasive (bronchial biopsy, bronchoalveolar lavage), moderately direct, and less invasive (indirect sputum, exhaled air, breath condensate) or indirect and least invasive (blood, urine). Several studies described in this review have implicated the cysteinyl leukotrienes (CysLTs) as inflammatory mediators in a wide range of diseases, implying that their biological activities reach far beyond acute bronchoconstriction, the activity traditionally ascribed to them. The validity of examining sputum for "biomarkers" has improved the understanding of asthma pathophysiology, optimization of asthma treatment and management, and investigation of the relation between CysLTs and airway inflammation in asthma. Nitric oxide is also a surrogate marker of asthma and reflects airway inflammation. The anti-inflammatory effects of the leukotriene receptor antagonists and the markers of their activity continue to grow.

 

Sanchez, O., O. Sitbon, et al. (2003). "[Pulmonary artery hypertension associated with connective tissue diseases]." Presse Med 32(17): 789-99.

            MOST IMPORTANT: Pulmonary hypertension (PH) is a severe, potentially life-threatening complication of connective tissue diseases, among which scleroderma is first line. The aim of this paper was to review the literature and report our experience with this particular complication of connective tissue diseases. In our centre of pulmonary vascular diseases, connective tissue diseases represent the third cause of PH. RESULTS: Scleroderma and particularly its limited cutaneous variant, the CREST syndrome, is the most common connective tissue disease affected by pulmonary hypertension. It can be related to a specific lung parenchymal involvement (hypoxic PH), to an isolated pulmonary vascular involvement or to a cardiac dysfunction secondary to specific myocardial lesions. DIAGNOSIS: Echocardiography is an excellent examination to detect pulmonary hypertension. However, right heart catheterisation is necessary to confirm the diagnosis of pulmonary hypertension and to test vasoreactivity with a potent vasodilator such as nitric oxide (NO). REGARDING TREATMENTS: Oral calcium channel blockers are indicated in patients who are responders to acute NO tests. Treatment with continuous intravenous prostacylin is obviously an improvement, at least functionally, although it appears less effective than in primary PH. With the new subcutaneous, oral and inhaled vasodilatators (prostaglandin and endothelin receptor antagonists), a few cases of improvement of PH with intensive immunosuppressive therapy were observed, essentially during systemic lupus erythematosus and Sharp syndrome. IN PRACTICE: PH is a severe complication of connective tissue diseases. Early detection of this complication should allow an earlier and more aggressive therapeutic approach in these patients, before irreversible vascular lesions occur.

 

Sanchez del Rio, M. and U. Reuter (2003). "Pathophysiology of headache." Curr Neurol Neurosci Rep 3(2): 109-14.

            Clinical features of different headache syndromes have been described in great detail; however, its pathophysiology remains poorly understood. We review the latest findings in both human imaging studies and experimental animals to explain the possible mechanisms involved in the genesis of headache syndromes.

 

Sarti, P., M. Arese, et al. (2003). "The molecular mechanisms by which nitric oxide controls mitochondrial complex IV." Ital J Biochem 52(1): 37-42.

            This mini-review of focussed on the information available on the molecular mechanisms by which NO controls the function of mitochondrial cytochrome c oxidase and thereby cell respiration. The reaction mechanisms are described as dissected in vitro and recently confirmed in cell cultures, whereby two reaction pathways have been identified, leading to accumulation of either the [a3(2+)NO]-nitrosyl or the [a3(3+)NO2-]-nitrite derivative of the enzyme. The experimental data and the theoretical computation analysis, supporting the hypothesis that one pathway prevails on the other depending on the electron flow level through the respiratory chain, are discussed. Finally, the patho-physiological implications of the reaction between NO and CcOX have been also outlined.

 

Sarti, P., A. Giuffre, et al. (2003). "Nitric oxide and cytochrome oxidase: reaction mechanisms from the enzyme to the cell." Free Radic Biol Med 34(5): 509-20.

            The aim of this work is to review the information available on the molecular mechanisms by which the NO radical reversibly downregulates the function of cytochrome c oxidase (CcOX). The mechanisms of the reactions with NO elucidated over the past few years are described and discussed in the context of the inhibitory effects on the enzyme activity. Two alternative reaction pathways are presented whereby NO reacts with the catalytic intermediates of CcOX populated during turnover. The central idea is that at "cellular" concentrations of NO (</= microM), the redox state of the respiratory chain results in the formation of either the nitrosyl- or the nitrite-derivative of CcOX, with potentially different metabolic implications for the cell. In particular, the role played by CcOX in protecting the cell from excess NO, potentially toxic for mitochondria, is also reviewed highlighting the mechanistic differences between eukaryotes and some prokaryotes.
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Schieffer, B. and H. Drexler (2003). "Role of 3-hydroxy-3-methylglutaryl coenzyme a reductase inhibitors, angiotensin-converting enzyme inhibitors, cyclooxygenase-2 inhibitors, and aspirin in anti-inflammatory and immunomodulatory treatment of cardiovascular diseases." Am J Cardiol 91(12A): 12H-18H.

            The immunologic response in atherosclerosis involves not only intrinsic cells of the artery wall, but also circulating leukocytes, lymphocytes, and macrophages. Interaction of various arms of the immune response modulates plaque development and stability, and it is conceivable that immunologic effects of some cardiovascular therapies may contribute to their mechanism of benefit. The preponderance of data has accrued with the 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins). Statin effects, such as inhibition of T cell activation, tissue factor expression, or reduction of platelet hyperreactivity, may elicit beneficial effects in vitro and in vivo in patients with coronary artery disease. Moreover, aspirin may limit oxidation of lipoproteins and fibrinogen, and it may inhibit cytokine-induced nitric oxide synthase II expression. The hypothesis that selective inhibition of cyclooxygenase-2 (COX-2) may increase risk of myocardial infarction is controversial and may also be of questionable clinical significance. Finally, angiotensin-converting enzyme (ACE) inhibitors not only reduce proinflammatory mediators, such as interleukin-6, but also enhance the concentration of anti-inflammatory cytokines, such as interleukin-10. Because ACE is expressed at the shoulder region of atherosclerotic plaques, and ACE activity is enhanced in unstable plaques, ACE inhibition may also contribute to plaque stability. This article reviews the potential immunomodulatory potencies of aspirin, COX-2 inhibitors, statins, and ACE inhibitors as established pharmacotherapy in patients with coronary artery disease.

 

Schlossmann, J., R. Feil, et al. (2003). "Signaling through NO and cGMP-dependent protein kinases." Ann Med 35(1): 21-7.

            The gaseous molecule nitric oxide (NO) modulates a large variety of physiological functions including vascular tone, intestinal motility, platelet aggregation, proliferation, apoptosis, and neurotransmission. NO initiates diverse cellular signaling cascades which comprise nitrosylation of proteins, adenosine 5'-diphosphate (ADP)-ribosylation, or stimulation of soluble guanylyl cyclases which catalyze intracellular guanosine 3',5'-cyclic monophosphate (cGMP) synthesis. cGMP activates cGMP-dependent protein kinases (cGK) which mediate localized and global signaling. Furthermore, cGMP regulates the activity of phosphodiesterases (PDE) which modulate the duration and amplitude of cyclic nucleotide signaling. Two different types of cGK are expressed in mammals, cGKI and cGKII. Activation of the NO/cGMP/cGKI pathway induces relaxation of smooth muscle by lowering the cytosolic calcium level and/or by calcium desensitization of the contractile elements.

 

Schnermann, J. and D. Z. Levine (2003). "Paracrine factors in tubuloglomerular feedback: adenosine, ATP, and nitric oxide." Annu Rev Physiol 65: 501-29.

            The tubuloglomerular feedback response, the change in afferent arteriolar tone caused by a change in NaCl concentration at the macula densa, is likely initiated by the generation of a vasoactive mediator within the confines of the juxtaglomerular apparatus. Substantial progress has been made in identifying the nature of this mediator and the factors that modulate its effect on vascular tone. In support of earlier studies using P1 purinergic antagonists, the application of the knockout technique has shown that adenosine 1 receptors are absolutely required for eliciting TGF responses. The background level of angiotensin II appears to be an important cofactor determining the efficiency of A1AR-induced vasoconstriction, probably through a synergistic interaction at the level of the G protein-dependent transduction mechanism. The source of the adenosine is still unclear, but it is conceivable that adenosine is generated extracellularly from released ATP through a cascade of ecto-nucleotidases. There is also evidence that ATP may activate P2 receptors in preglomerular vessels, which may contribute to autoregulation of renal vascular resistance. Nitric oxide (NO), generated by the neuronal isoform of nitric oxide synthase in macula densa cells, reduces the constrictor effect of adenosine, but the regulation of NO release and its exact role in states of TGF-induced hyperfiltration are still unclear.

 

Schwacha, M. G. (2003). "Macrophages and post-burn immune dysfunction." Burns 29(1): 1-14.

            The activation of a pro-inflammatory cascade after burn injury appears to be important in the development of subsequent immune dysfunction, susceptibility to sepsis and multiple organ failure. Macrophages are major producers of pro-inflammatory mediators and their productive capacity for these mediators is markedly enhanced following thermal injury. Thus, macrophage hyperactivity (as defined by increased productive capacity for pro-inflammatory mediators) appears to be of critical importance in the development of post-burn immune dysfunction. This review will focus on the current state of knowledge with regards to the role of macrophages in the development of post-burn immune dysfunction. Particular areas of discussion include: nitric oxide synthase (NOS) and cyclooxygenase (COX) enzyme systems, macrophages and the T-helper (Th)-1/Th-2 cytokine responses, alterations in macrophages signal transduction and a potential role for gamma/delta T-cells in the development of macrophage hyperactivity following thermal injury. A more comprehensive understanding of the relationship between macrophage activity and post-burn immune dysfunction will hopefully provide the basis for improved therapeutic regimes in the treatment of burn patients.

 

Schwentker, A. and T. R. Billiar (2003). "Nitric oxide and wound repair." Surg Clin North Am 83(3): 521-30.

            NO produced by both iNOS and eNOS plays many important roles in wound healing, from the inflammatory phase through to scar remodeling. NO has cytostatic, chemotactic, and vasodilatory effects during early wound repair, regulates proliferation and differentiation of several cell types, modulates collagen deposition and angiogenesis, and affects wound contraction. The data accumulated thus far indicates that the timing, level, and site of NO production are highly coordinated in normal wound repair. Defining states resulting from either inadequate substrate or depressed enzyme expression appear to contribute to impaired wound repair; however, NO represents only one factor in the complex process of wound healing. Approaches to improve NO availability may be of therapeutic value.

 

Shah, S. S. and A. Ohlsson (2003). "Ibuprofen for the prevention of patent ductus arteriosus in preterm and/or low birth weight infants." Cochrane Database Syst Rev(2): CD004213.

            BACKGROUND: A patent ductus arteriosus (PDA) often complicates the clinical course of preterm infants and increases the risk of intraventricular hemorrhage (IVH), necrotizing enterocolitis (NEC), chronic lung disease (CLD) and death. The standard treatment to close a PDA is indomethacin. Its use is associated with renal, gastrointestinal and cerebral side-effects. Ibuprofen has been shown to be effective in closing a PDA without reducing blood flow velocity to the brain, gut or kidneys. OBJECTIVES: To determine the effectiveness and safety of prophylactic ibuprofen compared to placebo/no intervention or other cyclo-oxygenase inhibitor drugs (indomethacin, mefenamic acid, etc) in the prevention of PDA in preterm infants. SEARCH STRATEGY: Randomized controlled trials comparing prophylactic ibuprofen use with placebo/no intervention/indomethacin were identified by searching the Cochrane Controlled Trial Register (The Cochrane Library, Issue 4, 2002), MEDLINE (1966-November 2002), CINAHL (1982-November 2002), EMBASE (1980-November 2002), reference lists of published trials and abstracts published in Pediatric Research (1990-2002). No language restrictions were applied. SELECTION CRITERIA: Randomized or quasi-randomized controlled trials comparing use of ibuprofen with placebo/no intervention or other cyclo-oxygenase inhibitor drugs (indomethacin, mefenamic acid, etc) for the prevention of PDA in preterm and/or low birth weight infants. DATA COLLECTION AND ANALYSIS: Data regarding the clinical outcomes including presence of PDA on day three and day seven, need for surgical ligation, need for rescue treatment with cyclo-oxygenase inhibitors, IVH, mortality, renal and gastrointestinal complications were extracted. Meta-analyses were performed using RevMan 4.1 and treatment estimates were reported as weighted mean difference (WMD), typical relative risk (RR), typical risk difference (RD) and, if statistically significant, number needed to treat (NNT) or number needed to harm (NNH), along with their 95% confidence intervals (CI). MAIN RESULTS: Four trials (n = 623) were included in the review. There was a statistically significant decrease in the incidence of PDA on day three in the ibuprofen group [typical RR 0.36 (95% CI 0.26, 0.49); typical RD -0.29 (95% CI -0.37, -0.21); NNT 3 (95% CI 3, 5); 3 trials, n = 488]. There was a significant increase in the serum creatinine levels in the ibuprofen group [WMD 0.11 mg/dl (95% CI 0.06, 0.17); 2 trials, n = 438]. There were no statistically significant differences in mortality, grade 3 or 4 IVH, CLD at 28 days or 36 weeks, need for surgical closure of PDA, NEC, GI hemorrhage, time to reach full feeds and urine output. One trial (Gournay 2002) (n = 135) reported on three infants in the ibuprofen group who developed pulmonary hypertension responsive to nitric oxide treatment. REVIEWER'S CONCLUSIONS: Prophylactic use of ibuprofen reduces the incidence of PDA. However, further trials, which address potential adverse effects including pulmonary hypertension, are needed. Such trials should include long-term neurodevelopmental outcomes. Trials comparing the effectiveness of prophylactic use of indomethacin versus ibuprofen may be warranted with particular reference to IVH, need for surgical ligation and neurodevelopmental outcome.

 

Shah, V. and P. S. Kamath (2003). "Nitric oxide in liver transplantation: pathobiology and clinical implications." Liver Transpl 9(1): 1-11.

            The gaseous molecule nitric oxide is involved in a variety of liver transplant-relevant processes, including ischemia-reperfusion injury, acute cellular rejection, and circulatory changes characteristic of advanced liver disease. This review article focuses on new advances relating to the role of nitric oxide in these syndromes with an emphasis on pathobiology and potential clinical implications.

 

Sharma, V. K. and R. P. Dellinger (2003). "Recent developments in the treatment of sepsis." Expert Opin Investig Drugs 12(2): 139-52.

            Despite advances in supportive care, septic shock remains a major cause of morbidity and mortality. With the identification of the systemic inflammatory response as a major component in the pathogenesis of the septic shock syndrome, much of the recent work has focused on modulating this response. This includes antiendotoxin therapies in patients with Gram-negative sepsis, and therapies to modulate the pro-inflammatory mediators produced in response to infection, such as TNF-alpha, platelet-activating factor and complement. High-flow haemofiltration has the potential advantage of clearing both endotoxin and pro-inflammatory mediators. Antithrombotic strategies have been investigated and have yielded the first major success in the treatment of sepsis with activated protein C. Nitric oxide produces the cardiovascular features of sepsis and investigators have looked at both reducing its production and mopping up the excess. Attempts to reduce apoptosis have been a new focus in the treatment of sepsis. There have also been recent developments in supportive care suggesting a role for vasopressin and replacement corticosteroid therapy.

 

Shastry, S., M. R. Hayden, et al. (2003). "Matrix metalloproteinase in left ventricular remodeling and heart failure." Curr Cardiol Rep 5(3): 200-4.

            Accumulation of oxidized matrix between the endothelium and cardiac muscle, and endocardial endothelial dysfunction, are the hallmarks of congestive heart failure. The induction of oxidative stress, decrease in endothelial cell density, activation of matrix and disintegrin metalloproteinase, collagenolysis, and repression of cardiac inhibitor of metalloproteinase (CIMP) are associated with deposition of oxidized matrix. Studies that employ CIMP as genetic or proteomic therapeutic agent may improve the heart's response to nitric oxide donors. Identification of major players involved in the control of oxidative and proteolytic stresses that ameliorate matrix deposition by integrin shading will help to develop strategies to prevent congestive heart failure.

 

Shaul, P. W. (2003). "Endothelial nitric oxide synthase, caveolae and the development of atherosclerosis." J Physiol 547(Pt 1): 21-33.

            Early hypercholesterolaemia-induced vascular disease is characterized by an attenuated capacity for endothelial production of the antiatherogenic molecule nitric oxide (NO), which is generated by endothelial NO synthase (eNOS). In recent studies we have determined the impact of lipoproteins on eNOS subcellular localization and action, thereby providing a causal link between cholesterol status and initial abnormalities in endothelial function. We have demonstrated that eNOS is normally targeted to cholesterol-enriched caveolae where it resides in a signalling module. Oxidized low density lipoprotein (LDL; oxLDL) causes displacement of eNOS from caveolae by binding to endothelial cell CD36 receptors and by depleting caveolae cholesterol content, resulting in the disruption of eNOS activation. The adverse effects of oxLDL are fully prevented by high density lipoprotein (HDL) via binding to scavenger receptor BI (SR-BI), which is colocalized with eNOS in endothelial caveolae. This occurs through the maintenance of caveolae cholesterol content by cholesterol ester uptake from HDL. As importantly, HDL binding to SR-BI causes robust stimulation of eNOS activity in endothelial cells, and this process is further demonstrable in isolated endothelial cell caveolae. HDL also enhances endothelium- and NO-dependent relaxation in aortae from wild-type mice, but not in aortae from homozygous null SR-BI knockout mice. Thus, lipoproteins have potent effects on eNOS function in caveolae via actions on both membrane cholesterol homeostasis and the level of activation of the enzyme. These processes may be critically involved in the earliest phases of atherogenesis, which recent studies suggest may occur during fetal life.

 

Shimosawa, T., H. Matsui, et al. (2003). "Organ-protective effects of adrenomedullin." Hypertens Res 26 Suppl: S109-12.

            Adrenomedullin (AM), a vasodilatory peptide, has recently been shown to have multipotent properties. Among its other pharmacological actions, AM has been hypothesized to protect organs from hypertension, hypoxia, or infection. In vitro studies have shown that AM has an inhibitory effect on vascular smooth muscle cell proliferation and oxidative stress, but that it enhances nitric oxide (NO) production, which in turn is thought to protect against organ damage. Recent advances in genetic engineering have made it possible to investigate the chronic effects of AM in vivo. Applying genetic engineering, it is revealed that adrenomedullin was shown to protect liver, kidney, vasculature, and heart from septic shock, ischemia and hypertension. However, speculation as to the mechanism of its organ-protective effect varies from report to report. Possible mechanisms include preservation of blood flow, interaction with NO and/or oxidative stress. And although there continue to be technical limitations to the use of these genetically modified models, their application in further investigations should help to clarify the potential efficacy of AM as a new therapeutic agent.

 

Simonnet, G. and C. Rivat (2003). "Opioid-induced hyperalgesia: abnormal or normal pain?" Neuroreport 14(1): 1-7.

            

Singh, M. and H. K. Saini (2003). "Resident cardiac mast cells and ischemia-reperfusion injury." J Cardiovasc Pharmacol Ther 8(2): 135-48.

            BACKGROUND: The intense inflammatory reaction following reperfusion of ischemic myocardium has been implicated as a factor in the extension of myocardial injury. One of the therapeutic goals of modern cardiology is to design strategies to limit the infarct size following myocardial infarction. A sound understanding of the inflammatory cascade that involves the release of various proinflammatory mediators from cardiac cells is necessary before a specific intervention is pursued. OBSERVATION: Summarized is the role of resident cardiac mast cells, which are noted to release inflammatory mediators, in ischemia-reperfusion-induced myocardial injury. Various pharmacologic interventions, such as disodium cromoglycate and ketotifen, that stabilize cardiac mast cells, or agents such as chlorpheniramine and cetirizine that prevent their degranulation during ischemia and reperfusion, may prove to be potential therapeutic agents to limit or salvage ischemia-reperfusion-induced injury. CONCLUSION: On the basis of the effects of histamine H1 antagonists, adrenoceptor blockers, cellular calcium and nitric oxide modulators, as well as inhibitors of phosphodiesterase and mitogen-activated protein kinase on mast cells, cardiac resident mast cells may represent a novel target for the development of cardioprotective agents.

 

Siroky, M. B. and K. M. Azadzoi (2003). "Vasculogenic erectile dysfunction: newer therapeutic strategies." J Urol 170(2 Pt 2): S24-9; discussion S29-30.

            PURPOSE: Despite recent advances in therapy, reversal of vasculogenic erectile dysfunction (ED) is rarely possible. A review of vasculogenic ED may further our understanding of the underlying pathophysiology and help develop more effective curative therapy. MATERIALS AND METHODS: We reviewed the mechanisms of vasculogenic erectile dysfunction and discuss the therapies currently available or being developed for possible future use. RESULTS: Penile erection is a complex neurovascular phenomenon that may be affected by hypercholesterolemia, atherosclerotic vascular occlusive disease, veno-occlusive dysfunction and cavernosal fibrosis. Animal models of diffuse pelvic atherosclerosis can be maintained by feeding oral cholesterol and injuring the arterial endothelium. Impaired inflow may be addressed by penile revascularization but this strategy is applicable only in select cases. Neovascularization using vascular growth factors has recently been demonstrated to be feasible in animal models. Permanent reversal of impaired cavernosal relaxation requires control of hypercholesterolemia and lifestyle changes, such as smoking cessation. Cavernosal fibrosis may be reversible via some of the same approaches used in treating Peyronie's disease but to date little clinical success has been reported. Venous ligation appears to have a limited role in treating veno-occlusive dysfunction only in highly selected men with minimal cavernosal smooth muscle dysfunction. Hypoxemia, sleep apnea and respiratory failure may also affect erectile dysfunction. However, little attention has been paid to oxygen as therapy for ED. CONCLUSIONS: Current therapy, while effective in circumventing vasculogenic ED, is relatively ineffective in permanently reversing the condition. Further research aimed at long-term treatment strategies in vasculogenic ED is needed.

 

Smith, D. S. and C. D. Ferris (2003). "Current concepts in diabetic gastroparesis." Drugs 63(13): 1339-58.

            Diabetic gastroparesis is a common and debilitating condition affecting millions of patients with diabetes mellitus worldwide. Although gastroparesis in diabetes has been known clinically for more than 50 years, treatment options remain very limited. Until recently, the scientific literature has offered few clues regarding the precise aetiology of gastric dysfunction in diabetes.Up to 50% of patients with diabetes may experience postprandial abdominal pain, nausea, vomiting and bloating secondary to gastric dysfunction. There is no clear association between length of disease and the onset of delayed gastric emptying. Gastroparesis affects both type 1 (insulin dependent) and type 2 (non- insulin dependent) forms of diabetes. Diagnosis requires identifying the proper symptom complex, while excluding other entities (peptic ulcer disease, rheumatological diseases, medication effects). The diagnosis of gastroparesis may be confirmed by demonstrating gastric emptying delay during a 4-hour scintigraphic study. Treatment options are limited and rely on dietary modifications, judicious use of available pharmacological agents, and occasionally surgical or endoscopic placement of gastrostomies or jejunostomies. Gastric pacing offers promise for patients with medically refractory gastroparesis but awaits further investigation. Current pharmacological agents for treating gastroparesis include metoclopramide, erythromycin, cisapride (only available via a company-sponsored programme) and domperidone (not US FDA approved). All of these drugs act as promotility agents that increase the number or the intensity of gastric contractions. These medications are not uniformly effective and all have adverse effects that limit their use. Cisapride has been removed from the open market as a result of over 200 reported cases of cardiac toxicity attributed to its use. Unfortunately, there is a paucity of clinical studies that clearly define the efficacy of these agents in diabetic gastroparesis and there are no studies that compare these drugs to each other. The molecular pathophysiology of diabetic gastroparesis is unknown, limiting the development of rational therapies. New studies, primarily in animals, point to a defect in the enteric nervous system as a major molecular cause of abnormal gastric motility in diabetes. This defect is characterised by a loss of nitric oxide signals from nerves to muscles in the gut resulting in delayed gastric emptying. Novel therapies designed to augment nitric oxide signalling are being studied.

 

Sokol, J., S. E. Jacobs, et al. (2003). "Inhaled nitric oxide for acute hypoxemic respiratory failure in children and adults." Cochrane Database Syst Rev(1): CD002787.

            BACKGROUND: Acute hypoxemic respiratory failure affects all age groups and may result from a number of systemic diseases. It continues to be associated with high mortality and morbidity. Initial studies examining the effect of inhaled nitric oxide in respiratory failure demonstrated transient improvement in oxygenation but did not examine mortality or other significant morbidity outcomes. OBJECTIVES: To systematically examine randomized controlled trials addressing the effect of inhaled nitric oxide, compared with placebo inhaled gas, on mortality and morbidity in patients with acute hypoxemic respiratory failure. SEARCH STRATEGY: Randomized controlled trials were identified from electronic databases: The Cochrane Central Register of Controlled Trials (CENTRAL) (Issue 2, 2002;MEDLINE (January 1966-August 2002); EMBASE (1980-March 2001); CINAHL (1982-July 2002), as well as from bibliographies of retrieved articles. Relevant journals and conference proceedings were hand searched and authors published in this field were contacted for knowledge of unpublished ongoing trials. SELECTION CRITERIA: Randomized controlled trials comparing inhaled nitric oxide with maximal conventional therapy and inhaled placebo, in either children or adults with acute hypoxemic respiratory failure. DATA COLLECTION AND ANALYSIS: Qualitative assessment of each trial was made and analyses performed according to statistical methods in Review Manager MetaView 4.1. A sub-group analysis was performed to assess the impact of inhaled nitric oxide at varied doses. MAIN RESULTS: Five randomized controlled trials were evaluated, assessing 535 patients with acute hypoxemic respiratory failure (Age range not provided). Lack of data prevented assessment of all outcomes. There was no significant difference of nitric oxide on mortality in trials without cross-over (RR 0.98, 95%CI 0.66,1.44). Published evidence from one study demonstrated nitric oxide to transiently improve oxygenation in the first 72 hours of treatment. Limited data demonstrated no significant difference in ventilator-free days between treatment and placebo groups, and no specific dose of nitric oxide was significantly advantageous over another. Other clinical indicators of effectiveness, such as duration of hospital and intensive care stay, were inconsistently reported. There were no significant complications directly attributable to this treatment. REVIEWER'S CONCLUSIONS: Nitric oxide did not demonstrate any statistically significant effect on mortality and transiently improved oxygenation in patients with hypoxemic respiratory failure. Lack of data prevented assessment of other clinically relevant end points. If further trials comparing inhaled nitric oxide with an inhaled placebo are to proceed, they should be stratified for primary disease, assess the impact of other combined treatment modalities for respiratory failure, and must specifically evaluate clinically relevant outcomes, before any benefit of inhaled nitric oxide for respiratory failure can be excluded.

 

Sowers, J. R. (2003). "Effects of statins on the vasculature: Implications for aggressive lipid management in the cardiovascular metabolic syndrome." Am J Cardiol 91(4A): 14B-22B.

            The cardiovascular metabolic syndrome is a family of risk factors that predispose patients to develop diabetes and cardiovascular disease. Indeed, macrovascular, not microvascular, disease is the leading cause of death in these patients. The 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins) exert both direct and indirect (cholesterol-lowering) effects on the vasculature. Clinical trials have shown that these agents reduce cardiovascular disease and cerebrovascular disease in persons with diabetes. However, their beneficial effects on diabetic dyslipidemia do not account for all of the observed risk reduction. Positive effects on nitric oxide metabolism, inflammation, coagulability, and adhesion of cells to the vascular endothelium likely contribute to the mechanism of action of these agents. These pleiotropic effects of statins on the vasculature will be discussed in this review.

 

Spicuzza, L. and R. Polosa (2003). "The role of adenosine as a novel bronchoprovocant in asthma." Curr Opin Allergy Clin Immunol 3(1): 65-9.

            PURPOSE OF REVIEW: There is evidence that bronchial hyperresponsiveness to inhaled adenosine may be a better marker of airway allergic inflammation than bronchial hyperresponsiveness to other spasmogens. Here the authors review the most recent development in this area of rapidly evolving clinical research, focusing on the putative role of adenosine as a useful bronchoprovocant in asthma. RECENT FINDINGS: New studies have provided evidence that hyperresponsiveness to AMP strongly correlates with sputum, blood/bronchial tissue eosinophilia and exhaled nitric oxide, whereas hyperresponsiveness to methacholine is related to changes in forced expiratory volume in 1 s, thus reflecting changes in airway caliber and functional state. Other recent studies have emphasized that the state of atopy is critically important in the bronchial response to inhaled AMP. The early finding that in people with asthma treatment with inhaled glucocorticosteroids significantly reduces airway responsiveness to AMP, as compared with other spasmogens such as methacholine or bradykinin, has been confirmed by recent reports which have also outlined that this is an early phenomenon. SUMMARY: Taken together these studies evidence that hyperresponsiveness to inhaled adenosine may be a better marker of airway allergic inflammation than hyperresponsiveness to other spasmogens. This peculiar property of adenosine suggests that bronchial provocation with inhaled adenosine could provide a reliable noninvasive tool for monitoring asthma activity/progression, and assessing the response to antiinflammatory treatments.

 

Stankevicius, E., E. Kevelaitis, et al. (2003). "[Role of nitric oxide and other endothelium-derived factors]." Medicina (Kaunas) 39(4): 333-41.

            The endothelial cell layer displays the features of a distributed organ and has a variety of biological functions such as keeping the balance between coagulation and fibrinolysis, expression of adhesion molecules for cells in the immune system, metabolism of noradrenaline and 5-hydroxytryptamine, and conversion of angiotensin I and bradykinin. The endothelium also regulates the underlying smooth muscle layer and vascular tone by release of endothelium-derived relaxing factors such as nitric oxide (NO), prostaglandins, and endothelium-derived hyperpolarizing factor (EDHF) as well as vasoconstricting factors such as endothelin, superoxide (O(2)(-)), and thromboxane. We have reviewed the nature, mechanisms of action, and role of these factors in regulation of vascular tone, with special emphasis on NO. By a process catalyzed by NO synthase, NO and citrulline is formed from the substrates molecular O(2) and L-arginine. The main receptor for NO is guanylyl cyclase leading to formation of smooth muscle cyclic guanosinmonophosphate and relaxation. EDHF is an endothelium-derived factor causing vasorelaxation of the underlying smooth muscle layer by hyperpolarization. The nature of EDHF is still unknown, but several candidates for EDHF have been proposed such as potassium ions, hydrogen peroxide, and epoxyeicosatrienoic acids. Prostaglandins such as prostacyclin and prostaglandin E2 binds to specific receptors followed by increases in cyclic adenosinmonophosphate and vasorelaxation, while contractile prostaglandins constrict vessels by activation of thromboxane and endoperoxidase receptors. Superoxide anions induce contraction of vascular smooth muscles cells by scavenging NO. Endothelin is a potent endothelium-derived contractile factor. The synthesis of endothelin-1 is induced by hypoxia, thrombin, interleukin-1, transforming growth factor-beta1, vasopressin, and catecholamines. Cardiovascular risk factors like age, hypertension, and hyperlipidemia are associated with impaired endothelium-dependent vasodilation either as a consequence of increased inactivation of endothelium-derived vasodilators or increased formation of endothelium-derived contracting factors. This imbalance of endothelium-derived factors plays a role for development of atheroslerosis and ischemic vascular diseases.

 

Steers, W. D. (2003). "Viability and safety of combination drug therapies for erectile dysfunction." J Urol 170(2 Pt 2): S20-3; discussion S23.

            PURPOSE: In some patients with erectile dysfunction (ED) oral, topical or intracavernous drug therapy fails. However, several classes of drugs demonstrate efficacy for ED, creating the potential for pharmacological combinations preferable to implantation of a penile prosthesis. MATERIALS AND METHODS: Preliminary reports suggest that combining oral, topical or intracavernous drugs may salvage patients in whom monotherapy fails. RESULTS: Agents that lead to activation or increases in cyclic nucleotides (cyclic adenosine monophosphate and guanosine monophosphate) with or without nitric oxide donors or nitrates, or alpha-adrenergic antagonists have been used to treat ED. The phosphodiesterase-5 inhibitor sildenafil has been combined with alprostadil (prostaglandin E1) and administered by either the intraurethral or intracavernous route. Successful intercourse following this combination varies from 47% to 100% when monotherapy with each has failed. The introduction of apomorphine has led to its unapproved use in combination with sildenafil in Europe. Combination strategies may allow lower drug doses and reduced adverse effects. CONCLUSIONS: The encouraging preliminary observations combined with the potential for adverse events provide a scientific rationale for prospective, randomized clinical trials with adequate numbers of subjects.

 

Stefano, G. B., T. Esch, et al. (2003). "Endocannabinoids as autoregulatory signaling molecules: coupling to nitric oxide and a possible association with the relaxation response." Med Sci Monit 9(4): RA63-75.

            Endocannabinoid signaling processes are present in diverse organisms and in organisms 500 million years divergent in evolution. Cannabinoid receptor-1 expression (CB1), anandamide, and anandamide amidase have been found in invertebrates. Furthermore, this signaling system is coupled to constitutive nitric oxide synthase (cNOS)-derived nitric oxide (NO) release in both vertebrates and invertebrates, thereby regulating neural, immune, and vascular-like functions in these divergent organisms. In human endothelial cells from various blood vessels, CB1 immunoreactive components are present as is its coupling to anandamide-stimulated cNOS-derived NO production, which exerts an autoregulatory role on cNOS release. The modulation of vascular diameter and vascular tone represents a crucial point of interest in these pathways, and interactions between NO and the sympathetic nerve system are of importance, i.e, norepinephrine. Here, a possible association of NO and endocannabinoid signaling with the relaxation response, a physiological counterpart of the stress response, may exist.

 

Stefano, G. B., P. Cadet, et al. (2003). "Invertebrate opiate immune and neural signaling." Adv Exp Med Biol 521: 126-47.

            

Stern, J. E., Y. Li, et al. (2003). "Nitric oxide: a local signalling molecule controlling the activity of pre-autonomic neurones in the paraventricular nucleus of the hypothalamus." Acta Physiol Scand 177(1): 37-42.

            AIM: The gas molecule nitric oxide (NO) has been shown to modulate autonomic function by acting both peripherally and centrally. Accumulating evidence indicates that the paraventricular nucleus (PVN) of the hypothalamus is an important locus mediating central NO actions on autonomic function, under both physiological and pathological conditions. However, the cellular targets and mechanisms mediating NO actions within the PVN are still poorly understood. RESULTS: By combining in vitro patch-clamp recordings with neuronal tract tracing techniques, we show that neuronal excitability of autonomic-related neurones in the PVN is tonically inhibited by an endogenous NO input. Furthermore, immunohistochemical studies show that approximately 25% of autonomic-related PVN neurones express neuronal nitric oxide synthase, suggesting that at least a proportion of them contribute to the cellular sources of NO within the PVN. CONCLUSION: In summary, this work suggests that NO modulation of the firing activity of autonomic-related PVN neurones constitutes an efficient mechanism mediated central NO regulation of autonomic function.

 

Stojek, E. and A. Skoczynska (2003). "[Lead effect on vascular endothelium]." Med Pr 54(1): 87-93.

            The results of numerous epidemiological and experimental studies show that environmental exposure to lead in humans, as well as small doses of this element given to experimental animals exert hypertensinogenic and athoregenic effect. The vascular endothelium, involved in the development of arterial hypertension and arteriosclerosis, is now regarded as the main target organ for the toxic effect of lead. This metal can influence endothelium in various ways. Functional disturbances, mainly in respect of synthesizing and modifying functions of intravascular coagulation processes, impairment of endothelium integrity and cytotoxic effect have been observed. The lead-induced vascular damage may involve the inhibition of the repair processes of endothelial cells damaged by various exo- and endogenous factors. In addition, lead can also affect, directly or indirectly, the vasoactive function of endothelium through the increased production of reactive oxygen species. This effect of lead results in modified nitric oxide or endothelin synthesis and/or their release. Lead also accelerates the proliferation of smooth muscle cells and disturbs the synthesis of prostacyclins.

 

Stoyneva, Z., M. Lyapina, et al. (2003). "Current pathophysiological views on vibration-induced Raynaud's phenomenon." Cardiovasc Res 57(3): 615-24.

            This review attempts to summarize and discuss contemporary pathogenetic views on vibration-induced Raynaud's phenomenon assuming its multifactorial etiology. An increase in central and peripheral sympathetic nervous activity is discussed based on different physiological indicators of autonomic dysfunction and sympathetic hyperactivity. Local acral vasodysregulation is considered. Receptor and nerve endings dysfunction presented with predominance of alpha(2)-receptor function in the digital arteries and neuronal loss in those digital cutaneous perivascular nerves containing calcitonin gene-related peptide result in deficiency of endogenous release of this powerful vasodilator. Endothelial damage and dysregulation induced by vibration and increased shear stresses are demonstrated by the elevated plasma level of thrombomodulin and of von Willebrand factor and reduced endothelium-dependent vasodilator responses. The concentrations of endothelin-1 are high, the highest being in most advanced stages. Decreased plasma thiol level, indicating increased production and activity of free radicals, contribute to vasospastic paroxysms in vibration white finger patients. Dysbalance of local vasoactive factors with opposing effects on vascular smooth muscle like endothelin and nitric oxide, endothelin and calcitonin gene-related peptide, nitric oxide and superoxide anion are discussed. Disturbed smooth muscle response is supposed. Changes in hemostasis, fibrinolysis and hemorrheology, activation of blood cells with erythrocyte hyperaggregation and red cell hypodeformability, platelet aggregation with increased release of vasoconstricting thromboxane A(2) and serotonin as well as leukocyte activation, entrapment within capillaries and post-capillary venules and increased reactive oxygen species and lysosomal lytic enzymes release might also contribute to digital vasospasms and tissue damage. Elevated soluble intercellular adhesion molecule-1 levels involved in the adherence of leukocytes to endothelium and to other leukocytes have been found in patients with hand-arm vibration syndrome.

 

Stuve, O., S. Youssef, et al. (2003). "Statins as potential therapeutic agents in neuroinflammatory disorders." Curr Opin Neurol 16(3): 393-401.

            PURPOSE OF REVIEW: Multiple sclerosis is a central nervous system inflammatory demyelinating disease that is thought to have an autoimmune pathogenesis. Recent results indicate that 'statins', 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors, which are the most commonly used oral cholesterol-lowering drugs, have immunomodulatory properties. In this article we will review those findings that indicate that statins may be beneficial in the treatment of multiple sclerosis, neurodegenerative disease, and ischemic stroke. RECENT FINDINGS: It was reported that statin treatment could either inhibit or reverse chronic and relapsing experimental autoimmune encephalomyelitis, a model of multiple sclerosis. Several immunomodulatory properties of statins may account for their beneficial clinical effect: Statins decreased the migration of leukocytes into the central nervous system, inhibited MHC class II and costimulatory signals required for activation of proinflammatory T cells, induced a T(H)2 phenotype in T cells, and decreased the expression of inflammatory mediators in the central nervous system, including nitric oxide and tumor necrosis factor alpha. It was also demonstrated that statin use significantly reduced beta-amyloid secretion in the cerebrospinal fluid of experimental animals. Clinically, there is emerging evidence that statins have beneficial effects in patients with multiple sclerosis, Alzheimer's disease, and ischemic stroke. SUMMARY: In-vitro studies have indicated that statins may have anti-inflammatory properties. Results from in-vivo animal models suggest that statins may be beneficial in treatment of different central nervous system conditions. Larger scale, randomized, double-blind trials are needed to validate the role of statins as a treatment of inflammatory central nervous system diseases.

 

Sunano, S. and F. Sekiguchi (2003). "[Endothelium-derived factors in hypertensive blood vessels, especially nitric oxide and hypertension]." Yakugaku Zasshi 123(7): 495-515.

            Endothelium-dependent relaxation (EDR) in the blood vessels of spontaneously hypertensive rats (SHR) and the role of nitric oxide (NO) in the initiation of hypertension are reviewed. EDR was impaired in blood vessels of SHR depending on age and degree of hypertension when compared with those of normotensive rats. The cause of the impairment varied among the type of blood vessels: a decrease in the production of NO and endothelium-derived relaxing factor (EDRF) and an increase in the production of endothelium-derived contracting factor (EDCF) are the main causes of the impairment in large arteries, while a decrease in endothelium-dependent hyperpolarization and increased release of EDCF are the main causes of the impairment in small arteries. Interactions among these endothelium-derived factors and changes in the interactions are also causes of impairment. Superoxide may be involved in the impairment of EDR by destroying NO. The endothelium depresses smooth muscle contraction, including spontaneous tone developed in vascular smooth muscle, and the depressing effect of the endothelium is impaired in the preparations from SHR. The endothelium of blood vessels of SHR are structurally injured as demonstrated by scanning electron microscopy. Antihypertensive treatment prevented these functional and structural changes. Chronic treatment with inhibitors of NO production in normotensive rats impaired EDR and elevated blood pressure. The impairment of EDR is a secondary change due to continued hypertension, and early initiation of antihypertensive therapy is recommended.

 

Suzuki, T., Y. Nakamura, et al. (2003). "Effects of steroid hormones on vascular functions." Microsc Res Tech 60(1): 76-84.

            The purpose of this review is to present reported findings of effects of steroids on vascular function and to discuss the biological significance in vascular physiology and pathology. Steroid hormones play various roles in vascular functions through the specific receptor localized in the endothelium and underlying vascular smooth muscle cells (VSMCs). Estrogen replacement therapy in postmenopausal women is in general associated with a reduction in mortality from cardiovascular disease and the beneficial effects of estrogens are caused by modulation of lipid metabolism, expression of leukocyte adhesion molecules, and migration of VSMCs in the vascular wall. Estrogens also play a role as vasodilators through an increment in nitric oxide (NO) production in endothelium or modulation of calcium homeostasis in VSMCs. Some progestin molecules partially oppose the effects of estrogens on vascular functions, but striking differences exist among the types of molecules. Testosterone shows a vasorelaxant response, but detailed actions of androgens on vascular functions remain unknown. Glucocorticoids act on vasoconstriction through reduced prostacyclin production, increased alpha-adrenoceptor numbers, and inhibition of NO synthase, while mineralocorticoids induce hypertrophy and hyperplasia of VSMCs and perivascular fibrosis and cause peripheral vascular resistance, in addition to changes in vascular electrocyte permeability. Some rapid actions of steroids are mediated by "nongenomic" responses in vascular tissues. Recent studies have also demonstrated that steroid-producing or -metabolizing enzymes are expressed in the vascular wall, suggesting the local regulation of steroids in the vascular system. Thus, steroid hormones greatly influence vascular functions and an understanding of the mechanisms may provide new means to prevent vascular diseases.

 

Szabo, C. (2003). "Multiple pathways of peroxynitrite cytotoxicity." Toxicol Lett 140-141: 105-12.

            Peroxynitrite is a reactive oxidant produced from nitric oxide (NO) and superoxide, which reacts with a variety of biomolecules including proteins, lipids and DNA. Peroxynitrite is produced by the body in response to a variety of toxicologically relevant molecules including environmental toxins. It is also produced by the body in response to environmental toxins, as well as in reperfusion injury and inflammation. Here we overview the multiple pathways of peroxynitrite cytotoxicity. Initiation of lipid peroxidation, direct inhibition of mitochondrial respiratory chain enzymes, inactivation of glyceraldehyde-3-phosphate dehydrogenase, inhibition of membrane Na(+)/K(+) ATP-ase activity, inactivation of membrane sodium channels, and other oxidative protein modifications contribute to the cytotoxic effect of peroxynitrite. In addition, peroxynitrite is a potent trigger of DNA strand breakage, with subsequent activation of the nuclear enzyme poly-ADP ribosyl synthetase or polymerase (PARP), with eventual severe energy depletion and necrosis of the cells. Studies conducted with peroxynitrite decomposition catalysts suggest that neutralization of peroxynitrite is of significant therapeutic benefit after exposure to various environmental toxins as well as in a variety of inflammatory and reperfusion disease conditions.

 

Takahashi, T. (2003). "Pathophysiological significance of neuronal nitric oxide synthase in the gastrointestinal tract." J Gastroenterol 38(5): 421-30.

            It has been demonstrated that nitric oxide (NO) is a major inhibitory nonadrenergic, noncholinergic (NANC) neurotransmitter in the gastrointestinal (GI) tract. NO released in response to nerve stimulation of the myenteric plexus causes relaxation of the smooth muscle. NO is synthesized by the activation of neuronal NO synthase (nNOS) in the myenteric plexus. Released NO plays an important physiological role in various parts of the GI tract. NO regulates the muscle tone of the sphincter in the lower esophagus, pylorus, sphincter of Oddi, and anus. NO also regulates the accommodation reflex of the fundus and the peristaltic reflex of the intestine. Previous studies have shown that NOS inhibitors delay gastric emptying and colonic transit. The reduction of nNOS expression, associated with impaired local production of NO, may be responsible for motility disorders in the GI tract. There is accumulated evidence that dysfunction of NO neurons in the myenteric plexus may cause various GI diseases. These reports are reviewed and possible mechanisms of altered nNOS expression are discussed in this article. In particular, impaired nNOS synthesis of the myenteric plexus seems to be an important contributing factor to the pathogenesis of achalasia, diabetic gastroparesis, infantile hypertrophic pyloric stenosis, Hirschsprung's disease, and Chagas' disease. Reduced NO release and/or nNOS expression are suspicious in a subset of patients with functional dyspepsia. Although the etiology of intestinal pseudo-obstruction remains unknown, it is conceivable that extrinsic denervation may upregulate nNOS expression, resulting in enhanced muscular relaxation and disturbed peristalsis. An animal model of colitis showed impaired nNOS expression in the colonic myenteric plexus. Antecedent infection may be associated with the impaired NO pathways observed in functional dyspepsia, colitis, and Chagas' disease.

 

Tarlatzis, B. C., L. Zepiridis, et al. (2003). "Clinical management of low ovarian response to stimulation for IVF: a systematic review." Hum Reprod Update 9(1): 61-76.

            Poor response is not a rare occurrence in ovarian stimulation. Although not fully accepted, the most dominant criteria for poor ovarian response are small numbers of follicles developed or oocytes retrieved, and low estradiol (E2) levels after the use of a standard stimulation protocol. There is no ideal predictive test as the poor responder is revealed only during ovulation induction; however, increased levels of day 3 FSH and E2 as well as decreased levels of inhibin B can be used to assess ovarian reserve. Several protocols have been proposed for clinical management of low ovarian response in IVF. Although high doses of gonadotrophins have been used by the vast majority of authors, results have been controversial and prospective randomized studies have shown little or no benefit. The few available relevant studies do not indicate that recombinant FSH improves outcome. Flare-up GnRH agonist protocols (including all dosage varieties) produce better results than standard long luteal protocols. Luteal initiation GnRH agonist 'stop' protocols were shown to improve ovarian response according to prospective studies with historical controls, but this was not confirmed by well-designed prospective, randomized, controlled studies. The few available data obtained with GnRH antagonists have not shown any benefits. Adjuvant therapy with growth hormone (GH) or GH-releasing factors results in no significant improvement. The use of corticosteroids reduces the incidence of poor ovarian response in women undergoing IVF treatment. The limited data obtained with nitric oxide donors are encouraging. Pretreatment with combined oral contraceptives prior to stimulation may help ovarian response. No benefit was observed with standard use of ICSI or assisted hatching of zona pellucida. Finally, natural cycle IVF has produced results which are comparable with those obtained with stimulated cycles in true poor responders. Well-designed, large-scale, randomized, controlled trials are needed to assess the efficacy of these different management strategies.

 

Taylor, R. P. and J. W. Starnes (2003). "Age, cell signalling and cardioprotection." Acta Physiol Scand 178(2): 107-16.

            For many years investigators have been researching methods of preconditioning the myocardium against ischaemia-induced damage; however, a majority of this research has been carried out in young animals and cells. Normal ageing is accompanied by changes in the human myocardium that decrease its capacity to tolerate and respond to various forms of stress. Also, the likelihood of experiencing an ischaemic stress and other cardiovascular complications increases as an individual ages; therefore, an aged population would benefit most from cardioprotective treatments. Methods currently known to provide cardioprotection (or preconditioning) include exercise, heat stress, oxidative stress, brief ischaemia, stretch and certain pharmacological interventions. It is unclear whether the aged myocardium can adapt to a preconditioning stimulus; however, many researchers have observed age-related alterations in the expression and activation of proteins key to the cardioprotective process. These proteins include heat shock protein 70 (HSP70), nitric oxide synthase (NOS), the sodium-hydrogen exchanger (NHE), and the mitogen-activated protein (MAP) kinases c-Jun N-terminal Kinase (JNK), extracellular signal-regulated kinase (ERK), and p38. Therefore, the purpose of the current review will be to outline the current knowledge of these cardioprotective agents in an aged myocardium. Interactions among the cardioprotective agents outlined herein suggest that age-related changes in the myocardium will need to be better understood before cardioprotective interventions that have been proved effective in young animals can be applied to an aged human population.

 

Taylor, E. L., I. L. Megson, et al. (2003). "Nitric oxide: a key regulator of myeloid inflammatory cell apoptosis." Cell Death Differ 10(4): 418-30.

            Apoptosis of inflammatory cells is a critical event in the resolution of inflammation, as failure to undergo this form of cell death leads to increased tissue damage and exacerbation of the inflammatory response. Many factors are able to influence the rate of apoptosis in neutrophils, eosinophils, monocytes and macrophages. Among these is the signalling molecule nitric oxide (NO), which possesses both anti- and proapoptotic properties, depending on the concentration and flux of NO, and also the source from which NO is derived. This review summarises the differential effects of NO on inflammatory cell apoptosis and outlines potential mechanisms that have been proposed to explain such actions.

 

Thaler, C. D. and D. Epel (2003). "Nitric oxide in oocyte maturation, ovulation, fertilization, cleavage and implantation: a little dab'll do ya." Curr Pharm Des 9(5): 399-409.

            Nitric oxide synthases, the enzymes that generate NO gas, may be involved in reproduction and development of multicellular organisms at many levels and thus provide important targets for design of drugs to intervene in reproductive processes. This review focuses on the role of nitric oxide in key events of reproduction including gamete activation, fertilization, early cell divisions and implantation. A general trend highlighted by the studies reviewed is that NO plays a biphasic role in reproduction. That is, a narrow range of NO concentrations, usually low, will stimulate or enhance these early events in reproduction, but either a lack of NO or too much NO has negative consequences. One of the shortcomings of the field currently is the lack of molecular detail concerning the mechanism of NO action. This has been due in part to lack of technology for effective detection of NO and its molecular targets. A few targets of NO have been indirectly implicated and advances in this area of research will provide substrates for development of drugs to control reproductive function. Work from both invertebrate and vertebrate model systems is presented and implications for control of reproductive physiology discussed. Ubiquity of NO signaling in animals may mean that effective control of reproduction must target mediators of NO action and not NOS enzymes themselves.

 

Thompson, B. T. (2003). "Glucocorticoids and acute lung injury." Crit Care Med 31(4 Suppl): S253-7.

            OBJECTIVES: To describe hypothalamic-pituitary-adrenal (HPA) activation and the role of glucocorticoids in immune modulation during critical illness, and to review clinical trials of pharmacologic and "replacement"' doses of glucocorticoids in early and late acute respiratory distress syndrome (ARDS) and sepsis. DATA EXTRACTION AND SYNTHESIS: Selected review of published literature (1963 to present), clinical trials, and meta-analyses. DATA SUMMARY: HPA axis activation is an important component of the compensatory anti-inflammatory response to critical illness. Cortisol supports vascular tone and endothelial integrity, modulates a large number of proinflammatory cytokines, and suppresses phospholipase A(2), cyclo-oxygenase, and nitric oxide synthase. Cortisol has putative antifibrotic activities, including inhibition of fibroblast growth and collagen deposition and stimulation of T-cell and monocyte apoptosis. During critical illness, neurohumoral factors, cytokines, endothelin, and atrial natriuretic peptide all may participate in HPA axis activation, resulting in elevated plasma cortisol production and plasma concentrations. In general, cortisol concentrations correlate with severity of illness, and higher plasma concentrations are associated with a poorer outcome. Failure of adrenocorticotropic hormone to augment plasma cortisol appears to be a poor prognostic finding in vasopressor-dependent sepsis and may indicate "relative adrenal insufficiency." Replacement glucocorticoid/mineralocorticoid therapy over 7 days appears to be beneficial in such individuals. However, a meta-analysis of high-dose, short-course glucocorticoid treatment involving 1,297 patients with sepsis enrolled in nine trials showed a trend toward harm, and four trials in patients with, or at risk for, ARDS showed no benefit or a greater likelihood of progression to ARDS. In contrast, observational studies and one small randomized controlled trial suggest that lower pharmacologic doses of glucocorticoids given late (>1 wk) in the course of ARDS may be beneficial. The National Heart, Lung, and Blood Institute's ARDS Network currently is testing the use of methylprednisolone in late ARDS. This study was reviewed by an independent data safety monitoring board for safety and efficacy after enrolling 60 and 120 patients and is currently ongoing. CONCLUSION: Current evidence indicates that short-duration, high-dose glucocorticoid therapy is not effective for early ARDS or severe sepsis. One small randomized, controlled trial suggests that moderate doses of glucocorticoids may be beneficial for patients with late ARDS; a much larger randomized controlled trial is ongoing. Some patients with pressor-dependent severe sepsis appear to have relative adrenal insufficiency and benefit from replacement glucocorticoid/mineralocorticoid therapy. The accuracy of the diagnostic criteria for, and the prevalence of, relative adrenal insufficiency in patients with acute lung injury/ARDS is unknown. It is also unclear whether such a response, if present, predisposes patients to ongoing lung inflammation and the development of late fibroproliferative ARDS, or if it is predictive of a beneficial response to steroids. Studies of HPA axis activation and the role of relative adrenal insufficiency on the outcome of patients with acute lung injury are needed.

 

Thuraisingham, R. C. and M. M. Yaqoob (2003). "Oxidative consumption of nitric oxide: a potential mediator of uremic vascular disease." Kidney Int Suppl(84): S29-32.

            Recent data has drawn our attention to the relationship between altered biomechanical properties of the vasculature and left ventricular hypertrophy (LVH) in uremia. We have been able to show that uremia causes functional changes in the conduit vessels of rats, predating structural changes and independent of blood pressure. As nitric oxide (NO) is a potent modulator of the cardiovascular system, we studied the NO pathway in uremia. The existing data are somewhat confusing, with some suggesting up-regulation of the NO system, and others the opposite. When examined critically, however, a pattern emerges, with studies examining NO release showing increased production, whereas those examining NO bioactivity show it to be attenuated. We hypothesized that there is increased NO release, but excess consumption in uremia. Our own data on NO metabolites (NOx) in the serum of healthy young male hemodialysis patients indicate higher concentrations both pre- and post-dialysis compared to controls. As the endothelium is a potential source of NO, we cultured endothelial cells in uremic plasma. These studies demonstrated increased basal NO release from cells cultured under uremic conditions compared to controls. Furthermore, alterations in arginine metabolism appear to play a role, as there is evidence for reduced arginase activity in these cells, thereby increasing arginine availability for the NO pathway. Given the in vivo data and clinical characteristics of the uremic syndrome suggesting reduced NO bioactivity, we examined the possibility that the excess NO generated is being consumed and rendered bio-inactive. Aortae from uremic and control rats were stained for the presence of nitrotyrosine. All uremic aortae stained positively, but nitrotyrosine was not present in any control aortae.

 

Toda, N. and T. Okamura (2003). "The pharmacology of nitric oxide in the peripheral nervous system of blood vessels." Pharmacol Rev 55(2): 271-324.

            Unanticipated, novel hypothesis on nitric oxide (NO) radical, an inorganic, labile, gaseous molecule, as a neurotransmitter first appeared in late 1989 and into the early 1990s, and solid evidences supporting this idea have been accumulated during the last decade of the 20th century. The discovery of nitrergic innervation of vascular smooth muscle has led to a new understanding of the neurogenic control of vascular function. Physiological roles of the nitrergic nerve in vascular smooth muscle include the dominant vasodilator control of cerebral and ocular arteries, the reciprocal regulation with the adrenergic vasoconstrictor nerve in other arteries and veins, and in the initiation and maintenance of penile erection in association with smooth muscle relaxation of the corpus cavernosum. The discovery of autonomic efferent nerves in which NO plays key roles as a neurotransmitter in blood vessels, the physiological roles of this nerve in the control of smooth muscle tone of the artery, vein, and corpus cavernosum, and pharmacological and pathological implications of neurogenic NO have been reviewed. This nerve is a postganglionic parasympathetic nerve. Mechanical responses to stimulation of the nerve, mainly mediated by NO, clearly differ from those to cholinergic nerve stimulation. The naming "nitrergic or nitroxidergic" is therefore proposed to avoid confusion of the term "cholinergic nerve", from which acetylcholine is released as a major neurotransmitter. By establishing functional roles of nitrergic, cholinergic, adrenergic, and other autonomic efferent nerves in the regulation of vascular tone and the interactions of these nerves in vivo, especially in humans, progress in the understanding of cardiovascular dysfunctions and the development of pharmacotherapeutic strategies would be expected in the future.

 

Tran, D. and L. G. Howes (2003). "Cardiovascular safety of sildenafil." Drug Saf 26(7): 453-60.

            Initial reports of myocardial infarction and sudden death in men with erectile dysfunction who had taken sildenafil (sometimes in conjunction with nitrates) raised concerns that sildenafil may increase the risk of cardiovascular events in men with erectile dysfunction and vascular disease. A significant body of evidence now indicates that sildenafil generally has a good safety profile in men with erectile dysfunction and cardiovascular disease. Sildenafil therapy does not appear to be associated with ischaemic events either at the time of introduction of therapy or during longer-term use. Rates of discontinuation from sildenafil therapy due to adverse events are similar to placebo in men with cardiovascular disease. Sildenafil does not interact in a potentially hazardous way with antihypertensive or antianginal therapy, with the exception of nitrates. Nitrates should not be administered within 24 hours of sildenafil therapy, and care should be taken to determine whether sildenafil may have been used before nitrates are administered to patients. Sildenafil appears to be generally well tolerated in most patients with chronic, stable cardiovascular disease.

 

Trauner, M. (2003). "When bile ducts say NO: the good, the bad, and the ugly." Gastroenterology 124(3): 847-51.

            

Twickler, T. B., E. Bruckert, et al. (2003). "[The growth hormone/insulin-like growth factor axis. What is its role in the atherosclerotic process?]." Presse Med 32(26): 1238-43.

            GROWTH HORMONE AND ATHEROSCLEROSIS: Adult-onset growth hormone (GH) deficiency is associated with an increase in cardiovascular morbidity and mortality. MECHANISMS: Other than classical risk factors, such as dyslipidemia, a direct interaction between the activity of the GH/IGF-1 axis and the endothelium also plays a part. It is possible that the modulating effect of IGF-1 on nitric oxide (NO) synthesis is also important, together with the anabolic effect on the myocardiocytes. Substitution of recombinant GH induces rapid reduction in the atherosclerotic plaques, suggesting a direct effect of the GH/IGF axis on the atherosclerotic process. In addition to the acquired GH deficiency, as in non-substituted patients following hypophysectomy, attention has recently been focused on the relative GH deficiency as is seen in obesity and in the course of ageing. PERSPECTIVES FOR CARDIOVASCULAR ENDOCRINOLOGY: Therapeutic intervention in the GH/IGF axis might influence the atherosclerotic process. Study of the GH/IGF axis activity and of its correlation with atherosclerosis opens new perspectives in the understanding of the role of this axis in cardiovascular diseases.

 

Tyagi, S. C. and M. R. Hayden (2003). "Role of nitric oxide in matrix remodeling in diabetes and heart failure." Heart Fail Rev 8(1): 23-8.

            Accumulation of oxidized-matrix between the endothelium and myocytes is associated with endocardial endothelial (EE) dysfunction in diabetes and heart failure. High levels of circulating homocysteine (Hcy) have been demonstrated in diabetes mellitus (DM). These high levels of Hcy (hyperhomocysteinemia, HHcy) have a negative correlation with peroxisome proliferator activated receptor (PPAR) expression. Studies have demonstrated that Hcy decreases bioavailability of endothelial nitric oxide (eNO), generates nitrotyrosine, and activates latent matrix metalloproteinase (MMP), instigating EE dysfunction. PPAR ligands ameliorate endothelial dysfunction and DM. In addition Hcy competes with PPAR ligands. The understanding of molecular, cellular, and extracellular mechanisms by which Hcy amplifies DM will have therapeutic ramifications for diabetic cardiomyopathy.

 

Ullrich, V., D. Namgaladze, et al. (2003). "Superoxide as inhibitor of calcineurin and mediator of redox regulation." Toxicol Lett 139(2-3): 107-10.

            The concept of NO as a redoxactive messenger has to be broadened by including superoxide as an antagonistic messenger. Superoxide alone was found to inhibit calcineurin by interacting with the FeII-ZnII binuclear site. This links oxidative stress conditions with a Ca-dependent phosphorylation/dephosphorylation cascade. When NO and superoxide are generated at equal fluxes the resulting peroxynitrite can cause tyrosine nitrations (e.g. prostacyclin synthase inhibition) or oxidations of zinc-fingers in proteins, indicating a new messenger function. Finally, if generated in excess, NO can convert peroxynitrite to N(2)O(3) as a nitrosating agent. Thus, the NO/superoxide system provides four different messengers affecting important regulatory pathways.

 

Utzig, M. J., A. J. Kroesen, et al. (2003). "Concepts in pathogenesis and treatment of chronic anal fissure--a review of the literature." Am J Gastroenterol 98(5): 968-74.

            OBJECTIVE: Chronic anal fissures are associated with a persistent hypertonia and spasm of the internal anal sphincter. Classic treatment is surgical sphincterotomy to reduce the anal tone and eliminate sphincteric spasm. However, concerns have been raised about the incidence of fecal incontinence after surgery. Therefore, pharmacological means to treat chronic anal fissures have been explored. METHODS: We conducted a literature review on MEDLINE database. RESULTS: All treatments address the anomaly of a high anal pressure. Several studies have investigated the effect of topical glyceryl trinitrate ointment. Healing rates range from 30% to 86%. Therapy is limited because of a high incidence of moderate to severe headaches in up to 84% of patients. Comparable results are observed after injection of botulinum toxin into the anal sphincter (43-96%). Minor incontinence for flatus and soiling has been reported in up to 12% of patients. Further pharmacological approaches including treatment via calcium channel blockade and treatment with alpha-adrenoceptor antagonists are still at a developmental stage. CONCLUSIONS: Topical glyceryl trinitrate ointment and injection of botulinum toxin into the anal sphincter are advocated as the first-line treatment for chronic anal fissure. Lateral sphincterotomy should be offered to patients with relapse and therapeutic failure of prior pharmacological treatment.

 

Vallance, P. (2003). "Nitric oxide: therapeutic opportunities." Fundam Clin Pharmacol 17(1): 1-10.

            Fifteen years after the discovery of nitric oxide as a biological mediator how close are new therapies? This article describes the roles of nitric oxide, illustrates how its discovery is altering the way in which certain established drugs are being used and reviews new therapeutic developments.

 

Vallon, V. (2003). "Tubuloglomerular feedback in the kidney: insights from gene-targeted mice." Pflugers Arch 445(4): 470-6.

            The term tubuloglomerular feedback (TGF) refers to a series of events whereby changes in the concentration of Na(+), Cl(-) and K(+) in the distal tubular fluid are sensed by the macula densa and elicit reciprocal changes in nephron filtration rate (SNGFR). Although micropuncture experiments in the rat and studies in the isolated perfused rabbit juxtaglomerular apparatus (JGA) have yielded significant insights into TGF, many aspects, including the signal transduction and modulation in JGA and the role of TGF in physiology and pathophysiology, are still incompletely understood. This is due in part to the lack of selective drugs for inhibiting or activating a given molecule of interest and to the limited accessibility of target structures or molecules. Adaptation of single-nephron methods to gene-targeted mice is a promising approach for gaining further insights into TGF. The gist of the presently available studies in gene-targeted mice that are reviewed here support the concept that (i) adenosine mediates TGF by activation of adenosine A(1) receptors; (ii) that this response is modulated inversely by nitric oxide synthase 1 activity in macula densa and activation of angiotensin II AT(1A) receptors; and (iii) that the TGF-dependent reduction in SNGFR prevents excessive renal fluid and salt loss during primary inhibition of reabsorption upstream from the macula densa.

 

van Deurs, B., K. Roepstorff, et al. (2003). "Caveolae: anchored, multifunctional platforms in the lipid ocean." Trends Cell Biol 13(2): 92-100.

            The function of caveolae is hotly debated. It now seems clear that caveolae are stable membrane domains that are kept in place by the actin cytoskeleton. However, this stability can be perturbed, leading to caveolar internalization. Caveolae are important in the regulation of various signaling processes, such as nitric oxide activity, and in cholesterol efflux and cholesterol-ester uptake. Caveolin deficiency particularly affects the cardiovascular system and the lungs but, because the knockout mice are viable, none of the proposed functions appears to be essential. Rather than having a specific function, caveolae might be considered to be multifunctional organelles with a physiological role that varies depending on cell type and cellular needs.

 

van Guldener, C., P. W. Nanayakkara, et al. (2003). "Homocysteine and blood pressure." Curr Hypertens Rep 5(1): 26-31.

            Several studies, some population-based, have linked plasma homocysteine levels to blood pressure, especially systolic pressure. The strength of this association is weak, but may be underestimated due to inaccurate blood pressure measurements. In addition, the association may be confounded by renal function. Observations that homocysteine-lowering therapies with folic acid-based treatments have been followed by decreases in blood pressure, however, raise the possibility that the link between homocysteine and blood pressure is real, which is important as homocysteine levels can easily be lowered by folic acid-based regimens. Mechanisms that could explain the relationship between homocysteine and blood pressure include increased arterial stiffness, endothelial dysfunction with decreased availability of nitric oxide, low folate status, and insulin resistance. So far, however, no evidence has been provided that these mechanisms are operative in humans. Ongoing large intervention studies with homocysteine-lowering vitamins may indicate whether blood pressure is indeed lowered by these vitamins, whether the blood pressure decrease, if any, is explained by the decrease in homocysteine levels, and whether a vitamin treatment-associated decrease in cardiovascular morbidity (if any) is explained by the decrease in blood pressure.

 

Vasquez-Vivar, J., B. Kalyanaraman, et al. (2003). "The role of tetrahydrobiopterin in superoxide generation from eNOS: enzymology and physiological implications." Free Radic Res 37(2): 121-7.

            Tetrahydrobiopterin (BH4) is a ubiquitous pteridine metabolite that serves as a NOS cofactor. Recently, we showed that BH4 efficiently inhibits superoxide generation from the heme group at the oxygenase domain of eNOS. This role indicates that BH4 acts as a redox switch in the catalytic mechanism of the enzyme, which may have important consequences in the physiology of the endothelium. Here the mechanism by which BH4 inhibits superoxide release from eNOS and the "uncoupling" effects of oxidized BH4 metabolites are presented. The implications of the disparate actions of fully reduced and oxidized BH4 metabolites in the control of eNOS biochemistry are discussed in the light of clinical data indicating that BH4 levels are important in the regulation of superoxide levels and of endothelial reactivity.

 

Vaughan, C. J. (2003). "Prevention of stroke and dementia with statins: Effects beyond lipid lowering." Am J Cardiol 91(4A): 23B-29B.

            Stroke is a major cause of mortality and morbidity. The epidemiologic association between elevated serum cholesterol and stroke risk is controversial. However, recent secondary prevention studies with 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins) have demonstrated a significant reduction in ischemic stroke without an increase in hemorrhagic stroke. Statins probably reduce stroke by a variety of mechanisms, including modulation of precerebral atherothrombosis in the aorta and the carotid artery, thus preventing plaque disruption and artery-to-artery thromboembolism. Statins also improve endothelial homeostasis by increasing the bioavailability of nitric oxide, which orchestrates the paracrine antiatherosclerotic functions of the endothelium. Studies in experimental models of ischemic stroke show that statin therapy reduces brain infarct size and improves neurologic outcome by directly upregulating brain endothelial nitric oxide synthase. Putative anti-inflammatory actions of statins may also contribute to neuroprotection and stroke prevention. Although the clinical benefit of statins largely depends on lowering low-density lipoprotein cholesterol, accumulating data indicate that many of the pleiotropic effects of statins are attributable to the cellular consequences of depletion of intermediates in the cholesterol biosynthetic pathway (isoprenoids). These molecules play fundamental roles in cell growth, signal transduction, and mitogenesis. In addition to reducing stroke risk, emerging data suggest that statins may reduce dementia. Further studies are needed to fully address the role of statins in the prevention of stroke in patients without established vascular disease and the role of cholesterol modulation in the treatment of dementia.

 

Vaziri, N. D. (2003). "Nitric oxide in microgravity-induced orthostatic intolerance: relevance to spinal cord injury." J Spinal Cord Med 26(1): 5-11.

            Prolonged exposure to microgravity results in cardiovascular deconditioning which is marked by orthostatic intolerance in the returning astronauts and recovering bed-ridden patients. Recent studies conducted in our laboratories at University of California, Irvine have revealed marked elevation of nitric oxide (NO) production in the kidney, heart, brain, and systemic arteries coupled with significant reduction of NO production in the cerebral arteries of microgravity-adapted animals. We have further demonstrated that the observed alteration of NO metabolism is primarily responsible for the associated cardiovascular deconditioning. Recovery from acute spinal cord injury (SCI) is frequently complicated by orthostatic intolerance that is due to the combined effects of the disruption of efferent sympathetic pathway and cardiovascular deconditioning occasioned by prolonged confinement to bed. In this presentation, I will review the nature of altered NO metabolism and its role in the pathogenesis of microgravity-induced cardiovascular deconditioning. The possible relevance of the new findings to orthostatic intolerance in patients with acute SCI and its potential therapeutic implications will be discussed.

 

Vercelli, D. (2003). "Arginase: marker, effector, or candidate gene for asthma?" J Clin Invest 111(12): 1815-7.

            Microarray analysis of the expression profiles of lung tissue in two murine models of asthma revealed high levels of arginase I and arginase II activity, in association with IL-4 and IL-13 overexpression, suggesting that arginine pathways are critical in the pathogenesis of asthma.

 

Videla, L. A., V. Fernandez, et al. (2003). "Oxidative stress-mediated hepatotoxicity of iron and copper: role of Kupffer cells." Biometals 16(1): 103-11.

            Iron- or copper-mediated catalysis leads to the generation of reactive oxygen species (ROS) that can attack biomolecules directly, with the consequent enhancement in membrane lipid peroxidation, DNA damage, and protein oxidation. Reactive nitrogen species (RNS) can also be formed, leading to nitration of aromatic structures in addition to the oxidative deterioration of cellular components. Kupffer cells, the resident macrophages of the liver, play significant roles in immunomodulation, phagocytosis, and biochemical attack. Upon stimulation, liver macrophages release biologically active products related to cell injury, namely, ROS, RNS, and both immunomodulatory and fibrogenic cytokines, with production of chemokines and adhesion molecules by other cells of the liver sinusoid. Iron and copper alter the functional status of Kupffer cells by enhancing their respiratory burst activity without modifying particle phagocytosis. This effect is probably due to extra O2 equivalents used in the oxidation of biomolecules and/or in the activating action of iron/copper on nitric oxide synthase, in addition to those employed by NADPH oxidase activity. Changes in gene expression of Kupffer cells may also be accomplished by iron and copper through modulation of the activity of transcription factors such as NF-kappaB, which signals the production of cytotoxic, proinflammatory, or fibrogenic mediators. Thus, iron/copper-induced hepatotoxicity is a multifactorial phenomenon underlying actions due to the generation of ROS and RNS that may alter essential biomolecules with loss of their biological functions, modulate gene expression of Kupffer cells with production of cytotoxic mediators, or both.

 

Vincent, M. A., M. Montagnani, et al. (2003). "Molecular and physiologic actions of insulin related to production of nitric oxide in vascular endothelium." Curr Diab Rep 3(4): 279-88.

            Insulin has important vascular actions that regulate blood flow, in addition to its classical actions to coordinate glucose homeostasis. Insulin-stimulated production of nitric oxide in vascular endothelium results in capillary recruitment and vasodilation that diverts and increases blood flow to skeletal muscle and consequently increases glucose disposal. Thus, vascular actions of insulin may be essential for coupling hemodynamic and metabolic homeostasis. A complete biochemical signaling pathway linking the insulin receptor to activation of endothelial nitric oxide synthase in vascular endothelium has recently been elucidated. Moreover, the time course and dose response for capillary recruitment in response to physiologic concentrations of insulin parallels that of insulin-mediated glucose uptake in vivo. Taken together, these observations suggest a molecular mechanism that may help to explain how insulin resistance contributes to cardiovascular components of the metabolic syndrome and vascular complications of diabetes.

 

Vione, D., V. Maurino, et al. (2003). "The atmospheric chemistry of hydrogen peroxide: a review." Ann Chim 93(4): 477-88.

            This paper reviews the atmospheric chemistry of hydrogen peroxide, taking into account the formation processes of both gas-phase and aqueous H2O2, and the reactions involving hydrogen peroxide in the gas phase and in atmospheric hydrometeors. Gas-phase hydrogen peroxide mainly forms upon dismutation of the hydroperoxyl radical, a product of the reactions between atmospheric hydrocarbons, hydroxyl radicals, nitric oxide, and oxygen. Aqueous hydrogen peroxide originates from the dissolution of the gaseous one, the reduction of molecular oxygen, a series of reactions involving dissolved ozone, and the irradiation of anthraquinones, aromatic carbonyls, and semiconductor oxides. The reactions involving aqueous H2O2 are very important in the context of the chemistry of the atmosphere. They include oxidation of S(IV) to S(VI), photolysis, the Fenton reaction in the presence of Fe(II), and possibly the formation of peroxynitrous acid. Within this framework, the correlation of hydrogen peroxide with other atmospheric components and the time trends of hydrogen peroxide in the atmosphere are easily accounted for.

 

Virag, L., E. Szabo, et al. (2003). "Peroxynitrite-induced cytotoxicity: mechanism and opportunities for intervention." Toxicol Lett 140-141: 113-24.

            Peroxynitrite is formed in biological systems when superoxide and nitric oxide are produced at near equimolar ratio. Although not a free radical by chemical nature (as it has no unpaired electron), peroxynitrite is a powerful oxidant exhibiting a wide array of tissue damaging effects ranging from lipid peroxidation, inactivation of enzymes and ion channels via protein oxidation and nitration to inhibition of mitochondrial respiration. Low concentrations of peroxynitrite trigger apoptotic death, whereas higher concentrations induce necrosis with cellular energetics (ATP and NAD) serving as switch between the two modes of cell death. Peroxynitrite also damages DNA and thus triggers the activation of DNA repair systems. A DNA nick sensor enzyme, poly(ADP-ribose) polymerase-1 (PARP-1) also becomes activated upon sensing DNA breakage. Activated PARP-1 cleaves NAD(+) into nicotinamide and ADP-ribose and polymerizes the latter on nuclear acceptor proteins. Peroxynitrite-induced overactivation of PARP consumes NAD(+) and consequently ATP culminating in cell dysfunction, apoptosis or necrosis. This cellular suicide mechanism has been implicated among others in the pathomechanism of stroke, myocardial ischemia, diabetes and diabetes-associated cardiovascular dysfunction. Here, we review the cytotoxic effects (apoptosis and necrosis) of peroxynitrite focusing on the role of accelerated ADP-ribose turnover. Regulatory mechanisms of peroxynitrite-induced cytotoxicity such as antioxidant status, calcium signalling, NFkappaB activation, protein phosphorylation, cellular adaptation are also discussed.

 

Virmani, A., F. Gaetani, et al. (2003). "Possible mechanism for the neuroprotective effects of L-carnitine on methamphetamine-evoked neurotoxicity." Ann N Y Acad Sci 993: 197-207; discussion 287-8.

            Some of the damage to the CNS that is observed following amphetamine and methamphetamine (METH) administration is known to be linked to increased formation of free radicals. This increase could be, in part, related to mitochondrial dysfunction and/or cause damage to the mitochondria, thereby leading to a failure of cellular energy metabolism and an increase in secondary excitotoxicity. The actual neuronal damage that occurs with METH-induced toxicity seems to affect dopaminergic cells in particular. METH-induced toxicity is related to an increase in the generation of both reactive oxygen (hydroxyl, superoxide, peroxide) and nitrogen (nitric oxide) species. Peroxynitrite (ONOO(-)), which is a reaction product of either superoxide or nitric oxide, is the most damaging radical. It can be reduced by antioxidants such as selenium, melatonin, and the selective nNOS inhibitor, 7-nitroindazole. METH-induced toxicity has been previously shown to increase production of the peroxynitrite stress marker, 3-nitrotyrosine (3-NT), in vitro, in cultured PC12 cells, and also in vivo, in the striatum of adult male mice. Pre- and post-treatment of mice with l-carnitine (LC) significantly attenuated the production of 3-NT in the striatum after METH exposure. LC is a mitochondriotropic compound in that it carries long-chain fatty acyl groups into mitochondria for beta-oxidation. It was shown also to play a protective role against various mitochondrial toxins, such as 3-nitropropionic acid. The protective effects of LC against METH-induced toxicity could be related to its prevention of possible metabolic compromise produced by METH and the resulting energy deficits. In particular, LC may be maintaining the mitochondrial permeability transition (MPT) and modulating the activation of the mitochondrial permeability transition pores (mPTP), especially the cyclosporin-dependent mPTP. The possible neuroprotective mechanism of LC against METH-toxicity and the role of the mitochondrial respiratory chain and the generation of free radicals and their subsequent action on the MPT and mPTP are also being examined using an in vitro model of NGF-differentiated pheochromocytoma cells (PC12). In preliminary experiments, the pretreatment of PC12 cells with LC (5 mM), added 10 min before METH (500 micro M), indicated that LC enhances METH-induced DA depletion. The role of LC in attenuating METH-evoked toxicity is still under investigation and promises to reveal information regarding the underlying mechanisms and role of mitochondria in the triggering of cell death.

 

von Haehling, S., S. D. Anker, et al. (2003). "Statins and the role of nitric oxide in chronic heart failure." Heart Fail Rev 8(1): 99-106.

            Endothelial dysfunction plays an important role in a number of cardiovascular diseases. An important pathogenetic factor for the development of endothelial dysfunction is lack of nitric oxide (NO), which is a potent endothelium-derived vasodilating substance. 3-Hydroxy-3-methylglutaryl-coenzyme A reductase inhibitors (statins), originally designed to lower plasma cholesterol levels, seem to ameliorate endothelial dysfunction by a mechanism so far only partly understood. However, statins increase nitric oxide synthase activity. It has been speculated that this and other "side effects" of statin treatment are due to inhibition of Rho, an intracellular signalling protein that initiates Rho kinase transcription. Moreover, statins possess anti-inflammatory characteristics. Some statins have proven to lower plasma levels of C-reactive protein, which is induced by pro-inflammatory cytokines. Other statins have been demonstrated to directly inhibit pro-inflammatory cytokine induction. Finally, some data suggest that statins might be able to counterbalance an increased production of oxygen free radicals. Since chronic heart failure is accompanied not only by endothelial dysfunction, but also by pro-inflammatory cytokine activation and enhanced formation of oxygen free radicals, it is tempting to speculate that statins might be an ideal candidate to treat certain features of this disease. The doses needed to achieve the desired effects might be much lower than those needed to treat hypercholesterolemia.

 

Vural, C. and A. Gungor (2003). "[Nitric oxide and the upper airways: recent discoveries]." Kulak Burun Bogaz Ihtis Derg 10(1): 39-44.

            Nitric oxide (NO) is produced from L-arginine in mammalian tissues. Nitric oxide synthase (NOS) catalyzes this reaction in human tissues. It has been shown that NO serves as an important signaling molecule in the cardiovascular system and is responsible for vasoregulation. In 1991, NO was discovered in exhaled air. More recently, it has been shown that the main production site of exhaled NO is the nose and sinuses. In the upper airways NO upregulates ciliary motility and provides a first-line defense mechanism against microorganisms by antiviral and antimicrobial activity. In the lungs it is involved in ventilation/perfusion matching. Nitric oxide is also a marker for inflammation, with increased nasal output in allergic rhinitis, and a decreased output in sinusitis, nasal polyps and Kartagener's syndrome. This report reviews some aspects of the origin, metabolism, and functions of NO in the upper airways, together with the techniques for, and implications of, nasal NO measurement.

 

Vyskocil, F. (2003). "Early postdenervation depolarization is controlled by acetylcholine and glutamate via nitric oxide regulation of the chloride transporter." Neurochem Res 28(3-4): 575-85.

            Resting non-quantal acetylcholine (ACh) and probably glutamate (Glu) release from nerve endings activates M1- and NMDA receptor-mediated Ca2+ entry into the sarcoplasm with following activation of NOS and production of NO. This is a trophic message from motoneurons, which keeps the Cl- transport inactive in the innervated sarcolemma. After denervation, the secretion of ACh and Glu at the neuromuscular junction is eliminated within 3-4 h and the production of NO in the sarcoplasm is lowered. As a result, the Cl- influx is probably activated by dephosphorylation of the Cl- transporter with subsequent elevation of intracellular Cl- concentration. The equilibrium Cl- potential becomes more positive and the muscle membrane becomes depolarized.

 

Wakabayashi, I. and K. Groschner (2003). "Vascular actions of anthracycline antibiotics." Curr Med Chem 10(5): 427-36.

            Anthracycline antibiotics are of particular value in the therapy of malignant diseases and exert profound effects not only on tumor cells but also on cells in the cardiovascular system. These quinone drugs affect vascular tone by a multitude of mechanisms, including acute modulation of Ca(2+) homeostasis, altered expression of membrane proteins and enzymes that are involved in the control of smooth muscle contraction, and generation of autoregulatory mediators, such as nitric oxide and endothelin. Anthracyclines interfere with blood coagulation-fibrinolysis balance due to its effects on the production of prostacyclin, plasminogen activator and plasminogen activator inhibitor in the endothelium. Moreover, anthracyclines are thought to be the modulators of angiogenesis. The intensity and quality of anthracycline actions on blood vessel function are highly variable and may depend not only on the chemical structure of anthracycline but also on the type of blood vessel as well as the metabolic and redox status of the vascular tissue. Vascular actions of anthracyclines are possibly involved in both beneficial as well as toxic and undesirable side-effects such as tumor progress. Further investigations are required to clarify the relation between specific modifications of vascular cell function and clinical events observed during antineoplastic therapy with anthracyclines.

 

Wallace, J. L. and P. Del Soldato (2003). "The therapeutic potential of NO-NSAIDs." Fundam Clin Pharmacol 17(1): 11-20.

            NSAIDs, including those that are selective for cyclooxygenase-2, are among the most widely used drugs. However, these drugs produce significant side effects in the gastrointestinal and cardiorenal systems, which greatly limit their utility. In recent years, a new type of anti-inflammatory agent has been developed that appears to offer significant advantages over conventional and Cox-2-selective NSAIDs. No-NSAIDs are derivatives of conventional NSAIDs, which are able to release nitric oxide over prolonged periods of time. The combination of balanced inhibition of the two main isoforms of COX with controlled release of nitric oxide yields a series of drugs that exert anti-inflammatory and analgesic activities in a wide range of settings, and have markedly reduced gastrointestinal and cardiorenal toxicity. Recent clinical trials of NO-NSAIDs have provided a 'proof of concept' that is completely consistent with pre-clinical characterization of these compounds.

 

Wang, H., M. Shimoji, et al. (2003). "Apoptosis inducing factor and PARP-mediated injury in the MPTP mouse model of Parkinson's disease." Ann N Y Acad Sci 991: 132-9.

            Experimental intoxication models are used to study the more common sporadic form of Parkinson's disease (PD). 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyrimidine (MPTP) animal models of PD provide a valuable and predictive tool to probe the molecular mechanisms of dopamine neuronal cell death in PD. MPTP is a powerful neurotoxin that induces neuronal degeneration in the substantia nigra pars compacta and produces PD-like symptoms in several mammalian species tested, a feat not yet accomplished in genetically engineered mice expressing human genetic mutations. The mechanisms of MPTP-induced neurotoxicity are not yet fully understood but involve activation of N-methyl-D-aspartate (NMDA) receptors by glutamate, production of NO by nNOS and iNOS, oxidative injury to DNA, and activation of the DNA damage-sensing enzyme poly (ADP-ribose) polymerase (PARP). Recent experiments indicate that translocation of a mitochondrial protein apoptosis inducing factor (AIF) from mitochondria to the nucleus depends on PARP activation and plays an important role in excitotoxicity-induced cell death. This article briefly reviews the experimental findings regarding excitotoxicity, PARP activation, and AIF translocation in MPTP toxicity and dopaminergic neuronal cell death.

 

Wang, X. L., M. Raveendran, et al. (2003). "Genetic influence on cigarette-induced cardiovascular disease." Prog Cardiovasc Dis 45(5): 361-82.

            Cigarette smoking as an addictive habit has accompanied human beings for more than 4 centuries. It is also one of the most potent and prevalent environmental health risks human beings are exposed to, and it is responsible for more than 1000 deaths each day in the United States. With recent research progress, it becomes clear that cigarette smoking can cause almost all major diseases prevalent today, such as cancer or heart disease. These detrimental effects are not only present in active smokers who choose the risk, but also to innocent bystanders, as passive smokers, who are exposed to cigarettes not-by-choice. While the cigarette-induced harm to human health is indiscriminate and severe, the degree of damage also varies from individual to individual. This intersubject variability in cigarette-induced pathologies is partly mediated by genetic variants of genes that may participate in detoxification process, eg, cytochrome P450 (CYP), cellular susceptibility to toxins, such as p53, or disease development. Through population studies, we have learned that certain CYP1A1 variants, such as Mspl polymorphism, may render the carriers more susceptible to cigarette-induced lung cancer or severe coronary atherosclerosis. The endothelial nitric oxide synthase intron 4 rare allele homozygotes are more likely to have myocardial infarction if they also smoke. In vitro experimental approach has further demonstrated that cigarettes may specifically regulate these genes in genotype-dependent fashion. While we still know little about genetic basis and molecular pathways for cigarette-induced pathological changes, understanding these mechanisms will be of great value in designing strategies to further reduce smoking in targeted populations, and to implement more effective measures in prevention and treatment of cigarette-induced diseases.

 

Ward, R. M. and J. C. Beachy (2003). "Neonatal complications following preterm birth." Bjog 110 Suppl 20: 8-16.

            Improvements in neonatal intensive care during the last 20 years have increased the survival of the most immature newborns at 23 weeks from 0% to 65% at some centres, although rates vary widely among neonatal care centres. University of Utah, USA data show that each week in utero after week 23 raises survival by 6-9%, to 90% by 27-28 weeks and 95% by 33 weeks. Provision of care in specialised centres to provide high-risk obstetric and neonatal intensive care, prenatal treatment with corticosteroids, postnatal treatment with surfactant and nitric oxide, and improvements in respirators and equipment to care for extremely immature infants all contribute to these changes. The increased rate of survival for extremely premature newborns has not been accompanied by an increased rate of severe intraventricular haemorrhage or neurological impairment, such as cerebral palsy. Regardless, intraventricular haemorrhage remains a significant problem, especially if associated with post-haemorrhagic hydrocephalus, leading to long-term neurological impairment and decreased survival. Necrotising enterocolitis (NEC) is more common in premature than in term newborns and is the most frequent cause of short bowel syndrome in infancy. Survival after surgery for NEC has improved during the last two decades, but complications of nutritional support produce many long-term problems. Retinopathy of prematurity (ROP) remains a frequent cause of neurosensory impairment for extremely premature newborns. Laser photocoagulation for advanced ROP is more effective than cryotherapy for preventing retinal detachment and improving visual outcomes. Despite prenatal corticosteroid treatment and postnatal surfactant administration, many extremely premature newborns still develop bronchopulmonary dysplasia. Abnormal pulmonary function may persist into adulthood, but newer ventilators and management schemes appear to be reducing this long-term morbidity. Many changes in neonatal care occur each year, but carefully controlled outcome studies are needed to evaluate the effectiveness of these newer styles of neonatal intensive care.

 

Warpeha, K. M. and U. Chakravarthy (2003). "Molecular genetics of microvascular disease in diabetic retinopathy." Eye 17(3): 305-11.

            Diabetic retinopathy is a sight-threatening complication of the retinal microvasculature. While important environmental factors have been clearly identified as influencing its development, increasing evidence suggests that diabetic retinopathy has a genetic component. A variety of studies have explored associations between candidate genes and frequency and severity of retinopathy. Overall, this review has found that the majority of candidate genes studied exhibit weak or no association with retinopathy status, and where associations have been detected these results have not been replicated in multiple populations. This may reflect inaccurate case definition, small subject numbers and possibly inadequate markers for genetic studies.

 

Wassmann, S. and G. Nickenig (2003). "Interrelationship of free oxygen radicals and endothelial dysfunction--modulation by statins." Endothelium 10(1): 23-33.

            3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors (statins) are successfully used for the treatment of hypercholesterolemia and profoundly reduce cardiovascular morbidity and mortality in hypercholesterolemic patients. Endothelial dysfunction is the early state of atherosclerosis and predicts adverse cardiac events and mortality. Reduced nitric oxide (NO) bioactivity in the vascular wall, caused by increased free oxygen-radical generation and decreased NO production, seems to be an important underlying mechanism. It is well established that statins improve endothelial dysfunction in hypercholesterolemic patients. However, results from in vitro studies, animal experiments, and small clinical trials suggest that statins may improve vascular function after short-term treatment in hyper- and normocholesterolemic individuals. The underlying mechanisms may at least in part be related to the cholesterol-independent effects of statins on vascular cells. Cellular antioxidative properties of statins, leading to decreased oxidative stress and restoration of NO bioactivity, may be of special relevance for the improvement of vascular function. However, further studies and clinical intervention trials are required to clarify the clinical importance of the pleiotropic effects in humans and their contribution to the well-established clinical benefits of statins and to confirm a beneficial effect of statin therapy on endothelial dysfunction and cardiovascular events in normocholesterolemic patients.

 

Waterman, S. R. and D. W. Holden (2003). "Functions and effectors of the Salmonella pathogenicity island 2 type III secretion system." Cell Microbiol 5(8): 501-11.

            Salmonella enterica uses two functionally distinct type III secretion systems encoded on the pathogenicity islands SPI-1 and SPI-2 to transfer effector proteins into host cells. A major function of the SPI-1 secretion system is to enable bacterial invasion of epithelial cells and the principal role of SPI-2 is to facilitate the replication of intracellular bacteria within membrane-bound Salmonella-containing vacuoles (SCVs). Studies of mutant bacteria defective for SPI-2-dependent secretion have revealed a variety of functions that can be attributed to this secretion system. These include an inhibition of various aspects of endocytic trafficking, an avoidance of NADPH oxidase-dependent killing, the induction of a delayed apoptosis-like host cell death, the control of SCV membrane dynamics, the assembly of a meshwork of F-actin around the SCV, an accumulation of cholesterol around the SCV and interference with the localization of inducible nitric oxide synthase to the SCV. Several effector proteins that are translocated across the vacuolar membrane in a SPI-2-dependent manner have now been identified. These are encoded both within and outside SPI-2. The characteristics of these effectors, and their relationship to the physiological functions listed above, are the subject of this review. The emerging picture is of a multifunctional system, whose activities are explained in part by effectors that control interactions between the SCV and intracellular membrane compartments.

 

Watts, R. N., P. Ponka, et al. (2003). "Effects of nitrogen monoxide and carbon monoxide on molecular and cellular iron metabolism: mirror-image effector molecules that target iron." Biochem J 369(Pt 3): 429-40.

            Many effector functions of nitrogen monoxide (NO) and carbon monoxide (CO) are mediated through their high-affinity for iron (Fe). In this review, the roles of NO and CO are examined in terms of their effects on the molecular and cellular mechanisms involved in Fe metabolism. Both NO and CO avidly form complexes with a plethora of Fe-containing molecules. The generation of NO and CO is mediated by the nitric oxide synthase and haem oxygenase (HO) families of enzymes respectively. The effects of NO on Fe metabolism have been well characterized, whereas knowledge of the effects of CO remains within its infancy. In terms of the role of NO in Fe metabolism, one of the best characterized interactions includes its effect on the iron regulatory proteins. These molecules are mRNA-binding proteins that control the expression of the transferrin receptor 1 and ferritin, molecules that are involved in Fe uptake and storage respectively. Apart from this, activated macrophages impart their cytotoxic activity by generating NO, which results in marked Fe mobilization from tumour-cell targets. This deprives the cell of the Fe that is required for DNA synthesis and energy production. Considering that HO degrades haem, resulting in the release of CO, Fe(II) and biliverdin, it is suggested that a CO-Fe complex will form. This may account for the rapid Fe mobilization observed from macrophages after haemoglobin catabolism. Intriguingly, overexpression of HO results in cellular Fe mobilization, suggesting that CO has a similar effect to NO on Fe trafficking. Preliminary evidence suggests that, like NO, CO plays important roles in Fe metabolism.

 

Waxman, S. G. (2003). "Nitric oxide and the axonal death cascade." Ann Neurol 53(2): 150-3.

            

Wei, C. C., B. R. Crane, et al. (2003). "Tetrahydrobiopterin radical enzymology." Chem Rev 103(6): 2365-83.

            

Wheatcroft, S. B., I. L. Williams, et al. (2003). "Pathophysiological implications of insulin resistance on vascular endothelial function." Diabet Med 20(4): 255-68.

            BACKGROUND: Insulin resistance is a key component of the insulin resistance syndrome and is a crucially important metabolic abnormality in Type 2 diabetes. Insulin-resistant individuals are at significantly increased risk of cardiovascular disease, although the underlying mechanisms remain incompletely understood. The endothelium is thought to play a critical role in maintaining vascular homeostasis, a process dependent on the balance between the production of nitric oxide, superoxide and other vasoactive substances. Endothelial dysfunction has been demonstrated in insulin-resistant states in animals and humans and may represent an important early event in the development of atherosclerosis. Insulin resistance may be linked to endothelial dysfunction by a number of mechanisms, including disturbances of subcellular signalling pathways common to both insulin action and nitric oxide production. Other potential unifying links include the roles of oxidant stress, endothelin, the renin angiotensin system and the secretion of hormones and cytokines by adipose tissue. Lifestyle measures and drug therapies which improve insulin sensitivity and ameliorate endothelial dysfunction may be important in delaying the progression to overt cardiovascular disease in at risk individuals. METHODS: We conducted a literature search using Medline, restricted to articles published in the English language between 1966 and the present, and reviewed bibliographies of relevant articles. An initial search strategy employing combinations of the MeSH terms: insulin resistance; endothelium, vascular; insulin; nitric oxide or hyperinsulinaemia produced over 300 references. Focused searches using keywords relevant to the molecular aspects of endothelial function and insulin signalling, and lifestyle or pharmacological interventions relevant to insulin resistance or endothelial function, produced over 300 further references. Abstracts of all references were screened before selecting those relevant to this review.

 

Whittle, B. J., M. Cavicchi, et al. (2003). "Assessment of anticolitic drugs in the trinitrobenzene sulfonic acid (TNBS) rat model of inflammatory bowel disease." Methods Mol Biol 225: 209-22.

            

Widlitz, A. and R. J. Barst (2003). "Pulmonary arterial hypertension in children." Eur Respir J 21(1): 155-76.

            For physicians to admit that a group of patients remains for whom no cure is available in modern medicine is intellectually unsatisfying. Pulmonary arterial hypertension is a rare condition. Because the symptoms are nonspecific and the physical finding can be subtle, the disease is often diagnosed in its later stages. The natural history of pulmonary arterial hypertension is usually progressive and fatal. At the 1998 Primary Pulmonary Hypertension World Symposium, clinical scientists from around the world gathered to review and discuss the future of pulmonary arterial hypertension. Bringing together experts from a variety of disciplines provided the opportunity for a better understanding of the pathology, pathobiology, risk factors, genetics, diagnosis and treatment for pulmonary arterial hypertension. Remarkable progress has been made in the field of pulmonary arterial hypertension over the past several decades. The pathology is now better defined and significant advances have occurred in understanding the pathobiological mechanisms. Risk factors have been identified and the genetics have been characterised. Advances in technology allow earlier diagnosis as well as better assessment of disease severity. Therapeutic modalities such as new drugs, e.g. epoprostenol, treprostinil and bosentan, and surgical interventions, e.g. transplantation and blade septostomy, which were unavailable several decades ago, have had a significant impact on prognosis and outcome. Thus, despite the inability to really cure pulmonary arterial hypertension, therapeutic advances over the past two decades have resulted in significant improvements in the outcome for children with various forms of pulmonary arterial hypertension. This review of pulmonary arterial hypertension will highlight the key features of pulmonary hypertension in infants and children and the current understanding of pulmonary arterial hypertension with specific recommendations for current practice and future directions.

 

Willmot, M. R. and P. M. Bath (2003). "The potential of nitric oxide therapeutics in stroke." Expert Opin Investig Drugs 12(3): 455-70.

            The therapeutic modulation of the nitric oxide (NO) system has generated considerable interest as a new way for managing many disease processes. In stroke, a useful strategy is to increase NO availability and thereby exploit its beneficial antiplatelet, antiatherosclerotic, haemodynamic and neuroprotective properties. Pharmacologically, this can be achieved by providing NO substrate, using NO donors or by upregulating nitric oxide synthase. Alternatively, one can reduce NO availability by inhibiting NO synthase and thereby limiting its pro-inflammatory and neurotoxic properties. This article reviews developments in NO-related therapeutics for treatment of stroke, with a particular emphasis on compounds that are in the clinical research and development pipeline. Although the routine use of NO therapeutics for the prevention or treatment of stroke cannot currently be recommended, we are evidently at an exciting stage in their pharmacological development. Definitive randomised controlled trials in stroke patients are required as a matter of urgency.

 

Winer, N. and J. R. Sowers (2003). "Vascular compliance in diabetes." Curr Diab Rep 3(3): 230-4.

            The measurement of vascular compliance has assumed increasing importance as a powerful predictor of cardiovascular and all-cause mortality. Arterial stiffness increases with the duration of diabetes, older age, and concomitant hypertension. Hyperglycemia may increase arterial stiffness in diabetes by reducing the bioactivity of endothelium-derived nitric oxide (NO) either by decreasing NO production or inactivating NO by interaction with oxygen-derived free radicals. New approaches to therapy, such as the use of advanced glycation end product "breakers," may potentially benefit patients with diabetes.

 

Winterbourn, C. C. and A. J. Kettle (2003). "Radical-radical reactions of superoxide: a potential route to toxicity." Biochem Biophys Res Commun 305(3): 729-36.

            Superoxide reacts with many radicals, such as phenoxyl radicals, at near diffusion-controlled rates. These reactions are usually considered to be repair processes and have received little biological attention. However, addition of superoxide to give hydroperoxides and secondary oxidation products can also occur. The relative contributions of addition and repair vary depending on the properties of the phenol. With tyrosine, addition to give tyrosine hydroperoxide predominates, but in peptides the efficiency of hydroperoxide formation depends on the proximity of free amine groups. Radicals from other phenolic compounds, such as alpha-tocopherol and serotonin, also undergo addition reactions with superoxide. Physiologically, these reactions are likely to be more significant than dimerization when both radicals are generated together. They warrant attention as potential contributors to superoxide toxicity.

 

Woods, C. M., G. M. Mawe, et al. (2003). "Effects of bioactive agents on biliary motor function." Curr Gastroenterol Rep 5(2): 154-9.

            Our understanding of biliary motility under normal and pathophysiologic conditions is still incomplete, but there have been recent advances. Of particular interest are the mechanisms involved in gallbladder filling and emptying, with a focus on understanding the processes underlying impaired gallbladder emptying leading to gallbladder dyskinesia and the formation of gallstones or cholecystitis. The sphincter of Oddi (SO) is a complex neuromuscular structure. Recent studies have attempted to unravel the specific neural or hormonal mechanisms operating under normal physiologic conditions and those that may lead to SO dysfunction. Furthermore, new research fronts are emerging, including the role of leptin in obese patients with impaired biliary motility and the action of electroacupuncture for possible treatment of SO dysfunction. This review illustrates the broad front of current research regarding the effects of bioactive agents on biliary motility, including enteric hormones, nitric oxide, opioids, inflammatory mediators, leptin, protease inhibitors, neurotransmitters, and electroacupuncture.

 

Wu, C., G. W. Holland, et al. (2003). "Recently discovered sulfonamide-, acyl sulfonamide- and carboxylic acid-based endothelin antagonists." IDrugs 6(3): 232-9.

            Endothelins (ET-1, 2 and 3) are 21-residue peptides with two disulfide bridges and a highly conserved carboxy terminal. ET-1, the most significant isoform, is a potent vasoconstrictor and mitogen that exerts its biological effects through binding to its two G protein-coupled receptors: ET(A) and ET(B). ET(A) receptors are expressed on vascular smooth muscle cells and mediate vasoconstrictive and proliferative responses to ET-1. ET(B) receptors are mainly located on endothelial cells where they clear ET-1 from circulation and mediate vasodilation via the release of nitric oxide. ET-1 has been associated with a variety of serious diseases such as pulmonary hypertension, heart failure, prostate cancer and renal dysfunction.

 

Xie, K. and S. Huang (2003). "Regulation of cancer metastasis by stress pathways." Clin Exp Metastasis 20(1): 31-43.

            The presence of activated oncogenes and/or inactivated tumor suppressor genes may result in constitutive activation of multiple transcription factors. This may be especially true in the early stages of tumor development. At advanced stages, however, uncontrolled tumor growth and the consequent development of a stress microenvironment, such as hypoxia, acidosis, and free radical overproduction, may further alter the activity of these transcription factors. Abnormal activation of and interplay between these factors lead to aberrant expression of multiple metastasis-related proteins and confer a tremendous survival and growth advantage to emerging metastatic variants. Understanding the expression and regulation of these molecules may shed more light on the biology of cancer metastasis as well as suggest new preventive and therapeutic approaches.

 

Yan, C., D. Kim, et al. (2003). "Functional interplay between angiotensin II and nitric oxide: cyclic GMP as a key mediator." Arterioscler Thromb Vasc Biol 23(1): 26-36.

            Angiotensin II (Ang II) and nitric oxide (NO) signaling pathways mutually regulate each other by multiple mechanisms. Ang II regulates the expression of NO synthase and NO production, whereas NO downregulates the Ang II type I (AT1) receptor. In addition, downstream effectors of Ang II and NO signaling pathways also interact with each other. A feedback mechanism between Ang II and NO is critical for normal vascular structure and function. Imbalance of Ang II and NO has been implicated in the pathophysiology of many vascular diseases. In this review, we focus on the diverse ways in which Ang II and NO interact and the importance of the balance between the signaling pathways activated by these mediators.

 

Yang, T. (2003). "Regulation of cyclooxygenase-2 in renal medulla." Acta Physiol Scand 177(4): 417-21.

            AIM: Renal medulla is a major site for production and action of prostaglandins (PGs). The renal medullary functions as well as structural integrity are in part dependent on PGs under certain physiological or pathophysiological conditions. The two COX isoforms, COX-1 (constitutive form) and COX-2 (inducible form) are both abundantly expressed in renal inner medulla at basal state, raising a question of which COX isoform may mediate the known functions of PGs in the region. As in many other cell types, COX-1 expression in renal medulla is unlikely subject to robust regulation. In contrast, COX-2 expression in renal medulla is markedly stimulated by chronic salt loading, dehydration and endotoxaemia in vivo. At cellular levels, the signalling pathways responsible for the COX-2 stimulation in renal medullary cells seem to involve both the mitogen-activated protein kinases and NF-kappa B. It is likely that in response to various insults that are detrimental to renal medulla, the induction of PG synthesis may become more dependent on COX-2 than COX-1, and this phenomenon may be relevant to the cytoprotective response against the insults.

 

Yao, X. and Y. Huang (2003). "From nitric oxide to endothelial cytosolic Ca2+: a negative feedback control." Trends Pharmacol Sci 24(6): 263-6.

            Nitric oxide production is stimulated by an increase of the concentration of cytosolic Ca(2+) in vascular endothelial cells. Recent evidence suggests that nitric oxide and cGMP might attenuate Ca(2+) influx and, at the same time, initiate a Ca(2+) removal mechanism, thereby decreasing the intracellular concentration of endothelial Ca(2+) in a negative feedback fashion. Such a negative feedback mechanism could serve to protect the endothelial cells from the detrimental effects of excessive nitric oxide and Ca(2+).

 

Yao, D., M. Kuwajima, et al. (2003). "Pathologic mechanisms of influenza encephalitis with an abnormal expression of inflammatory cytokines and accumulation of mini-plasmin." J Med Invest 50(1-2): 1-8.

            The pathogenesis of influenza encephalopathy or encephalitis is poorly understood. This review summarizes our recent studies of the roles played by inflammatory cytokines, inducible nitric oxide synthase (iNOS), adhesion molecules and mini-plasmin in influenza encephalitis. After the intranasal infection of newborn mice with the non-neurotropic strain of influenza A virus (IAV) Aichi/2/68/H3N2, encephalitis and severe brain edema were observed within 3-5 days. IAV-RNA and abnormalities in the blood-brain barrier permeability were detected in association with an increase in the mRNA expressions of endothelin-1, iNOS, and tumor necrosis factor-alpha. Furthermore, the accumulation in the brain capillaries of mini-plasmin, which proteolytically induces the viral envelope fusion activity and allows the virus to enter the cells, changes the brain from non-susceptible to susceptible to non-neurotropic IAV multiplication. The accumulation of mini-plasmin was markedly greater in newborn mice with an impaired mitochondrial fatty acid metabolism. These inflammatory mediators and the accumulation of mini-plasmin in the brain may play an important role in the onset and progression of LAV encephalitis.

 

Yaoita, H. and Y. Maruyama (2003). "[Basic regulatory mechanisms of coronary circulation]." Nippon Rinsho 61 Suppl 4: 35-41.

            

Yoshida, M., A. Inadome, et al. (2003). "[Pharmacological analysis of neurotransmitters contributing to lower urinary tract function]." Nippon Yakurigaku Zasshi 121(5): 307-16.

            Lower urinary tract function is controlled by the autonomic nervous system, which consists of adrenergic, cholinergic, and non-adrenergic, non-cholinergic (NANC) neurons. We have measured the amount of various neurotransmitters (acetylcholine, ACh; noradrenaline, NA; adenosine triphosphate, ATP; and nitric oxide, NO) released from human and rabbit urinary tract smooth muscles by the microdialysis method coupled with HPLC. Muscle strips are isolated from human or rabbit bladder, urethra, and prostate. A microdialysis probe was inserted into each smooth muscle strip. Each muscle strip was connected to an isometric transducer, and tension development was measured. We have evaluated the changes in electrical field stimulation-induced neurotransmitter releases and functional responses in physiological and pathological conditions and the interactions between neurotransmitters or neurons. In this review, we present several of our results: 1) interactions between adrenergic and nitrergic neurons in rabbit urethra, 2) effect of NO on human bladder function, 3) effect of NO on human prostate function, and 4) effects of aging on acetylcholine and ATP releases from human bladder smooth muscles. These data may reveal physiological or pathological neurotransmitter control of lower urinary tract function and give us useful information for clinical intervention to treat lower urinary tract symptoms.

 

Zhao, X. and J. D. Imig (2003). "Kidney CYP450 enzymes: biological actions beyond drug metabolism." Curr Drug Metab 4(1): 73-84.

            Arachidonic acid can be metabolized by cytochrome p450 (CYP450) enzymes to 5,6-, 8,9-, 11,12-, and 14,15-epoxyeicosatrienoic acids (EETs), their corresponding dihydroxyeicosa-trienoic acids (DHETs), and 20-hydroxyeicosatetraenoic acid (20-HETE). These arachidonic acid metabolites are involved in the regulation of renal epithelial transport and vascular function. 20-HETE and EETs are produced in the renal microvascular smooth muscle cells and endothelial cells, respectively. 20-HETE constricts the preglomerular arterioles by inhibiting K(+) channels, and contributes importantly to renal blood flow autoregulatory responsiveness of the afferent arterioles. EETs dilate the preglomerular arterioles by activating the renal smooth muscle cell Ca(2+)-activated K(+) channels and hyperpolarizing smooth muscle cells. These EET actions are consistent with their identification as endothelium-derived hyperpolarizing factors (EDHFs). In the kidney, EETs and 20-HETE are also produced in the proximal tubule and the thick ascending loop of Henle, and these metabolites modulate ion transport in the proximal tubules and the thick ascending limb by inhibiting Na(+)-K(+)-ATPase and the Na(+)-K(+)-2Cl(-) cotransporter. CYP450 metabolites also act as second messengers for many paracrine and hormonal agents, including endothelin, nitric oxide, and angiotensin II. The production of kidney CYP450 arachidonic acid metabolites is altered in diabetes, pregnancy, hepatorenal syndrome, and in various models of hypertension, and it is likely that changes in this system contribute to the abnormalities in renal function that are associated with many of these conditions.

 

Ziegler, M. G. (2003). "Sleep disorders and the failure to lower nocturnal blood pressure." Curr Opin Nephrol Hypertens 12(1): 97-102.

            PURPOSE OF REVIEW: The failure to lower systolic blood pressure at night (called non-dipping) and sleep apnea are both associated with adverse cardiovascular outcomes. Sleep apnea is a common cause of non-dipping blood pressure. RECENT FINDINGS: Sleep apnea increases night time blood pressure through enhanced cardiac pre-load, sleep disturbance and hypoxia. Hypoxia elicits increased levels of norepinephrine, endothelin and erythropoetin. Patients with sleep apnea tend to be elderly and obese, so they have poor endothelial nitric oxide release and blunted baroreflexes. They thus have several stimuli for high blood pressure and poor compensatory mechanisms to lower blood pressure. SUMMARY: Non-dipping patients without sleep apnea have evidence of volume overload and correct their blood pressure pattern in response to diuretics. Individuals with sleep apnea have evidence of increased cardiac pre-load from episodes of negative intrathoracic pressure. Their daytime blood pressure responds poorly to many drugs, but beta blockers may be effective. Their night time blood pressure responds only slightly to therapy of their sleep apnea with continuous positive airway pressure, even though continuous positive airway pressure decreases their norepinephrine, erythropoetin and endothelin levels.

 

Zinchuk, V. V. (2003). "[The involvement of nitric oxide in formation of hemoglobin oxygen-binding properties]." Usp Fiziol Nauk 34(2): 33-45.
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