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Moher, D., et al. Does the inclusion of grey literature influence the estimates of intervention effectiveness reported in meta-analyses? [abstract]. in Research Seminar Series, UCLA Division of General Internal Medicine/Health Services Research and the Clinical Scholars Program. June 2000. 2000. Los Angeles. 

Background: Including only a subset of all available evidence in a meta-analysis may introduce biases and threaten its validity.  This is particularly likely if the subset of included studies differ from those not included, as may be the case for published and grey literature.  We set out to examine whether exclusion of grey literature, compared to its inclusion in meta-analysis, provides different estimates of the effectiveness of interventions evaluated in randomized trials. Methods: From a random sample of 135 meta-analyses, we identified and retrieved 33 publications that included both grey and published primary studies.  The 33 publications contributed 41 separate meta-analyses from several disease areas.  General characteristics of the meta-analyses and associated studies and outcome data at the trial level were collected.  We explored the effects of the inclusion of grey literature on the quantitative results using logistic regression analyses. Findings: Thirty-three percent of the meta-analyses were found to include some form ofgrey literature.  The grey literature, when included, accounts for between 4.5% and 75% of the studies in a meta-analysis.  On average, the published literature, compared to the grey literature, yielded significantly larger estimates of the intervention effect by 12% [ROR = 1.12; 95%CI: 1.01, 1.23]. Excluding abstracts (i.e. only including unpublished studies, conference proceedings, graduate theses, book chapters, company reports and applications) from the analysis further compounded the exaggeration [ROR = 1.38, 95%CI: 1.15, 1.64].  The exclusion of grey literature from a meta-analysis may increase the likelihood of a biased result. Interpretations: This study provides evidence that the exclusion of grey literature from meta-analyses can lead to exaggerated estimates of intervention effectiveness.  In general, meta-analysts should attempt to identify, retrieve and include all literature, grey and published, that meets pre-defined inclusion criteria.
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Collins, J.F., et al., The antibiotic treatment trial of Gulf War Veterans' Illnesses: issues, design, screening, and baseline characteristics. Control Clin Trials, 2002. 23(3): p. 333-53. Many veterans who were deployed to the Persian Gulf during the 1990-1991 Gulf War developed multiple unexplained symptoms such as pain, fatigue, and neurocognitive problems. This constellation of symptoms has been termed Gulf War Veterans' Illnesses (GWVI). Although there is no proven explanation for the cause of GWVI, one fairly widespread explanation is systemic Mycoplasma fermentans infection. The Antibiotic Treatment Trial of GWVI is a randomized placebo-controlled trial to determine whether a 1-year course of doxycycline treatment in deployed Gulf War veterans with GWVI and testing as Mycoplasma species positive will improve their overall functional status as measured by the Physical Component Summary of the SF-36V questionnaire. The study of a multisymptom illness such as GWVI is complicated by the nonspecific nature of the illness, the unknown etiology, and the lack of a widely accepted outcome measure. The presumption of mycoplasma infection raises concerns regarding the methodology for determination of mycoplasma infection, the choice of treatment, and the duration of treatment. However, such a presumption allows the formulation of a clear testable hypothesis that can be tested with treatments with known rates of adverse events and known activity against Mycoplasma species. This paper describes the major issues faced by the investigators during planning, the study design, the patient screening results, and the baseline characteristics of the study patients. There were 2712 patients screened for study entry at 26 Department of Veterans Affairs and two Department of Defense medical centers. Of these, 491 met all study entry criteria and were randomized to either 1 year of doxycycline (200 mg/day) or 1 year of placebo. All patients were seen monthly during treatment and at 6 months after the end of treatment. Study patients had a mean age of 41 years and were mostly male (86%), white (64%), married (68%), and employed full-time (71%).
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Kilburn, K.H., R.H. Warsaw, and M.G. Shields, Neurobehavioral dysfunction in firemen exposed to polycholorinated biphenyls (PCBs): possible improvement after detoxification. Arch Environ Health, 1989. 44(6): p. 345-50. Fourteen firemen exposed to polychlorinated biphenyls (PCBs) and their byproducts generated in a transformer fire and explosion had neurophysiological and neuropsychological tests 6 mo after the fire. They were re-studied 6 wk later after undergoing 2-3 wk of an experimental detoxification program consisting of medically supervised diet, exercise, and sauna. A case-control comparison with firemen matched from the same department, but who did not participate in controlling the transformer fire, had shown significant impairment of memory for stories, visual images, and digits backwards. Cognitive function was impaired for block design, identifying embedded figures, and design association and recognition using Culture Fair. Making of trails and choice reaction time, which measured cognitive function and perceptual motor speed, were also impaired. These signs of protracted neurobehavioral impairment were attributed to PCBs and heat-produced byproducts. No relationship, however, was found between the firemen's serum or fat levels of PCBs as Arochlor 1248 and their type or degree of neurobehavioral impairment. Retesting following the detoxification program showed significantly improved scores on: three memory tests, block design, trails B, and embedded figures. Thus, there was significant reversibility of impairment after the detoxification interval. However self-appraisal scores for depression, anger, and fatigue--which were initially elevated--and for vigor--which was reduced--did not change across this interval.
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Bargossi, A.M., et al., Exogenous CoQ10 preserves plasma ubiquinone levels in patients treated with 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors. Int J Clin Lab Res, 1994. 24(3): p. 171-6. Ubiquinone is a carrier of the mitochondrial respiratory chain which regulates oxidative phosphorylation: it also acts as a membrane stabilizer preventing lipid peroxidation. In man the quinone ring originates from tyrosine, while the formation of the polyisoprenoid lateral chain starts from acetyl CoA and proceeds through mevalonate and isopentenylpyrophosphate; this biosynthetic pathway is the same as the cholesterol one. We therefore performed this study to evaluate whether statins (hypocholesterolemic drugs that inhibit 3-hydroxy-3-methylglutaryl coenzyme A reductase) modify blood levels of ubiquinone. Thirty unrelated outpatients with primary hypercholesterolemia (IIa phenotype) were treated with 20 mg of simvastatin for a 3-month period (group S) or with 20 mg of simvastatin plus 100 mg CoQ10 (group US). The following parameters were evaluated at time 0, and at 45 and 90 days: total plasma cholesterol, high-density lipoprotein-cholesterol, low-density lipoprotein-cholesterol, triglycerides, Apo A1, Apo B and CoQ10 in plasma and in platelets. In the S group, there was a marked decrease in total cholesterol low-density lipoprotein-cholesterol and in plasma CoQ10 levels from 1.08 mg/dl to 0.80 mg/dl. In contrast, in the US group we observed a significant increase of plasma CoQ10 (from 1.20 to 1.48 mg/dl) while the hypocholesterolemic effect was similar to that observed in the S group. Platelet CoQ10 also decreased in the S group (from 104 to 90 ng/mg) and increased in the US group (from 95 to 145 ng/mg).(ABSTRACT TRUNCATED AT 250 WORDS).
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16.
Kuz'menko, I.V., et al., [Efficiency of ubiquinone and p-oxybenzoic acid in prevention of E-hypovitaminosis-induced development of muscular dystrophy]. Ukr Biokhim Zh, 1981. 53(5): p. 73-9. It is shown that E-hypovitaminosis-induced muscular dystrophy in rabbits is accompanied by a sharp decrease in the body mass, an increase in the urine creatine-index, a decrease in the vitamin E and ubiquinone contents in the liver and skeletal muscle tissues. In the myocardium mitochondria a decrease in the vitamin E content and an increase in the ubiquinone content are observed. The activity of NADH-cytochrome c-, NADH-ubiquinone- and succinate-ubiquinone-reductase also varies in mitochondria of the studied tissues. In myocardium organellas a direct dependence is found between the content of ubiquinone, NADH- and succinate-ubiquinone-reductase activity and an inverse one-between its content and the activity of the NADH-cytochrome c-reductase system. It is established that p-oxybenzoic acid as well as vitamin E prevents development of muscular dystrophy and causes changes analogous in direction in the activity of the ubiquinone-dependent enzymic systems of mitochondria. Ubiquinone-9 is less efficient in preventing the development of muscular dystrophy.

17.
Shimomura, Y., et al., Protective effect of coenzyme Q10 on exercise-induced muscular injury. Biochem Biophys Res Commun, 1991. 176(1): p. 349-55. The effect of coenzyme Q10 administration on exercise-induced muscular injury was examined in rats. Coenzyme Q10-treated and control rats were exercised by 90 min of downhill treadmill running. A part of the animals in both groups were killed immediately after exercise and the others were 40 h postexercise. After the exercise bout, serum creatine kinase and lactate dehydrogenase activities were elevated in the control rats, but not in the coenzyme Q10-treated rats. These enzyme activities in the latter increased to the similar level of the former 40 h postexercise. The muscle coenzyme Q10 content increased by the coenzyme Q10 treatment. These results suggest that the coenzyme Q10 treatment protected skeletal muscles against injury caused during exercise, but not against damage related with inflammatory processes after exercise.

18.
Kamikawa, T., et al., Effects of coenzyme Q10 on exercise tolerance in chronic stable angina pectoris. Am J Cardiol, 1985. 56(4): p. 247-51. The effects of coenzyme Q10(CoQ10) on exercise performance were studied in 12 patients, average age 56 years, with stable angina pectoris. The study involved a double-blind, placebo-controlled, randomized, crossover protocol, using multistage treadmill exercise tests. CoQ10(150 mg/day in 3 daily doses) was administered orally for 4 weeks, tended to reduce anginal frequency from 5.3 +/- 4.9 to 2.5 +/- 3.3 attacks for 2 weeks and nitroglycerin consumption from 2.6 +/- 2.8 to 1.3 +/- 1.7 tablets for 2 weeks compared with patients receiving the placebo, but the reduction was not statistically significant. Exercise time increased from 345 +/- 102 seconds with placebo to 406 +/- 114 seconds during CoQ10 treatment (p less than 0.05). The time until 1 mm of ST-segment depression occurred increased from 196 +/- 76 seconds with placebo to 284 +/- 104 seconds during CoQ10 treatment (p less than 0.01). During the exercise test, ST-segment depression, heart rate and pressure-rate product at the same and at the maximal workload showed no significant difference between patients after placebo and CoQ10 administration. The average CoQ10 plasma concentration increased from 0.95 +/- 0.48 microgram/ml to 2.20 +/- 0.98 microgram/ml after CoQ10 treatment. This increase was significantly related to the increase in exercise duration (r = 0.68, p less than 0.001). Only 1 patient had a loss of appetite, but continued therapy. This study suggests that CoQ10 is a safe and promising treatment for angina pectoris.

19.
Alleva, R., et al., Coenzyme Q blocks biochemical but not receptor-mediated apoptosis by increasing mitochondrial antioxidant protection. FEBS Lett, 2001. 503(1): p. 46-50. Generation of free radicals is often associated with the induction and progression of apoptosis. Therefore, antioxidants can prove anti-apoptotic, and can help to elucidate specific apoptotic pathways. Here we studied whether coenzyme Q, present in membranes in reduced (ubiquinol) or oxidised (ubiquinone) forms, can affect apoptosis induced by various stimuli. Exposure of Jurkat cells to alpha-tocopheryl succinate (alpha-TOS), hydrogen peroxide, anti-Fas IgM or TRAIL led to induction of apoptosis. Cell death due to the chemical agents was suppressed in cells enriched with the reduced form of coenzyme Q. However, coenzyme Q did not block cell death induced by the immunological agents. Ubiquinol-10 inhibited reactive oxygen species (ROS) generation in cells exposed to alpha-TOS, and a mitochondrially targeted coenzyme Q analogue also blocked apoptosis triggered by alpha-TOS or hydrogen peroxide. Therefore, it is plausible that ubiquinol-10 protects cells from chemically-induced apoptosis by acting as an antioxidant in mitochondria. Our results also indicate that generation of free radicals may not be a critical step in induction of apoptosis by immunological agents.
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Di Giovanni, S., et al., Coenzyme Q10 reverses pathological phenotype and reduces apoptosis in familial CoQ10 deficiency. Neurology, 2001. 57(3): p. 515-8. Two brothers with myopathic coenzyme Q10 (CoQ10) deficiency responded dramatically to CoQ10 supplementation. Muscle biopsies before therapy showed ragged-red fibers, lipid storage, and complex I + III and II + III deficiency. Approximately 30% of myofibers had multiple features of apoptosis. After 8 months of treatment, excessive lipid storage resolved, CoQ10 level normalized, mitochondrial enzymes increased, and proportion of fibers with TUNEL-positive nuclei decreased to 10%. The authors conclude that muscle CoQ10 deficiency can be corrected by supplementation of CoQ10, which appears to stimulate mitochondrial proliferation and to prevent apoptosis.

21.
Fernandez-Ayala, D.J., et al., Coenzyme Q protects cells against serum withdrawal-induced apoptosis by inhibition of ceramide release and caspase-3 activation. Antioxid Redox Signal, 2000. 2(2): p. 263-75. Coenzyme Q10 (CoQ10) is a component of the antioxidant machinery that protects cell membranes from oxidative damage and decreases apoptosis in leukemic cells cultured in serum-depleted media. Serum deprivation induced apoptosis in CEM-C7H2 (CEM) and to a lesser extent in CEM-9F3, a subline overexpressing Bcl-2. Addition of CoQ10 to serum-free media decreased apoptosis in both cell lines. Serum withdrawal induced an early increase of neutral-sphingomyelinase activity, release of ceramide, and activation of caspase-3 in both cell lines, but this effect was more pronounced in CEM cells. CoQ10 prevented activation of this cascade of events. Lipids extracted from serum-depleted cultures activated caspase-3 independently of the presence of mitochondria in cell-free in vitro assays. Activation of caspase-3 by lipid extracts or ceramide was prevented by okadaic acid, indicating the implication of a phosphatase in this process. Our results support the hypothesis that plasma membrane CoQ10 regulate the initiation phase of serum withdrawal-induced apoptosis by preventing oxidative damage and thus avoiding activation of downstream effectors as neutral-sphingomyelinase and subsequent ceramide release and caspase activation pathways.

22.
Kagan, T., et al., Coenzyme Q10 can in some circumstances block apoptosis, and this effect is mediated through mitochondria. Ann N Y Acad Sci, 1999. 887: p. 31-47. The mitochondrial component coenzyme Q10 (CoQ10) has been used for many years as a dietary supplement intended to promote good health by trapping free radicals, thus preventing lipid peroxidation and DNA damage. We have tested its use as a generic anti-apoptotic compound and have found that its ability to protect against apoptosis varies depending on both cell type and mode of cell death induction. We have further established that this protection may be mediated by its effect on mitochondrial function and viability. We provide additional evidence that CoQ10's protective effect on mitochondrial membrane potential does not always result in altered mitochondrial enzyme activity and neither does it guarantee survival. These observations open the way for further investigations into the mechanisms involved in mitochondrial control of apoptosis.
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Mosca, L., et al., Modulation of apoptosis and improved redox metabolism with the use of a new antioxidant formula. Biochem Pharmacol, 2002. 63(7): p. 1305-14. Oxidative stress is involved in the pathogenesis of a wide spectrum of diseases, implicating that strategies directed at counterbalancing oxidative processes could have a role in clinical medicine. There is also an evidence that oxidative stress acts as a major determinant of apoptotic cell death. Many studies have reported favourable effects of antioxidant formulas on several parameters of the oxidant-antioxidant balance, but none of them has focused whether antioxidant formulas could modulate apoptosis. We investigated in 20 healthy individuals the effect of supplementation with a formula containing alpha-tocopherol, alpha-lipoic acid, coenzyme Q(10), carnitines, and selenomethionine, on plasma oxidant status and peroxide levels, erythrocyte antioxidant enzymes, lymphocyte apoptosis, and generation of ROS at the mitochondrial level. Control subjects received only carnitines or an incomplete formula with alpha-tocopherol, alpha-lipoic acid, coenzyme Q(10), and selenomethionine. Supplementation with the complete formula resulted in a significant increase in the plasma antioxidant status that was mirrored by a decrease in blood peroxide levels and a reduced generation of ROS at the mitochondrial level. This was associated with a significant decrease in the frequency of peripheral blood lymphocytes, with either CD4 or CD8 phenotype, undergoing apoptosis. Less consistent results were found when either incomplete formula was used. Our study suggests that supplementation with antioxidant formulas can modulate the process of apoptosis under in vivo conditions. The clinical potential of this strategy in the treatment of diseases with an elevated commitment to apoptosis should be explored.
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Schults, C.W., et al., Effects of coenzyme Q10 in early Parkinson disease. Evidence of slowing of the functional decline. Archives of Neurology, 2002. 59(10): p. 1541-50. Background: Parkinson disease (PD) is a degenerative neurological disorder for which no treatment has been shown to slow the progression.

Objective: To determine whether a range of dosages of coenzyme Q10 is safe and well tolerated and could slow the functional decline in PD.

Design: Multicenter, randomized, parallel-group, placebo-controlled, double-blind, dosage-ranging trial. Setting: Academic movement disorders clinics. Patients: Eighty subjects with early PD who did not require treatment for their disability. Interventions: Random assignment to placebo or coenzyme Q10 at dosages of 300, 600, or 1200 mg/d.Main Outcome Measure:  The subjects underwent evaluation with the Unified Parkinson Disease Rating Scale (UPDRS) at the screening, baseline, and 1-, 4-, 8-, 12-, and 16-month visits. They were followed up for 16 months or until disability requiring treatment with levodopa had developed. The primary response variable was the change in the total score on the UPDRS from baseline to the last visit. Results: The adjusted mean total UPDRS changes were +11.99 for the placebo group, +8.81 for the 300-mg/d group, +10.82 for the 600-mg/d group, and +6.69 for the 1200-mg/d group. The P value for the primary analysis, a test for a linear trend between the dosage and the mean change in the total UPDRS score, was .09, which met our prespecified criteria for a positive trend for the trial. A prespecified, secondary analysis was the comparison of each treatment group with the placebo group, and the difference between the 1200-mg/d and placebo groups was significant (P = .04). Conclusions: Coenzyme Q10 was safe and well tolerated at dosages of up to 1200 mg/d. Less disability developed in subjects assigned to coenzyme Q10 than in those assigned to placebo, and the benefit was greatest in subjects receiving the highest dosage. Coenzyme Q10 appears to slow the progressive deterioration of function in PD, but these results need to be confirmed in a larger study.
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Haley, R.W., et al., Brain abnormalities in Gulf War syndrome: Evaluation with 1H MR spectroscopy. Radiology, 2000. 215: p. 807-817. PURPOSE: To test for neuronal brain damage in the basal ganglia and brainstem in Gulf War veterans by using magnetic resonance (MR) spectroscopy. MATERIALS AND METHODS: Twenty-two Gulf War veterans with one of three factor analysis-derived syndromes (case patients); 18 well veterans matched for age, sex, and education level (control subjects); and six Gulf War veterans with syndrome 2 from a different population (replication sample) underwent long echo time (272 msec) proton (hydrogen 1) MR spectroscopy on a 4 x 2 x 2-cm voxel in the basal ganglia bilaterally and a 2 x 2 x 2-cm voxel in the pons. Syndromes 1-3 are described as "impaired cognition," "confusion-ataxia," and "central pain," respectively. RESULTS: The N-acetylaspartate-to-creatine (NAA/Cr) ratio, which reflects functional neuronal mass, was significantly lower in the basal ganglia and brainstem of Gulf War veterans with the three syndromes than in those structures of the control subjects (P =.007). The finding was corroborated in the replication sample (P =.002). Veterans with syndrome 2 (the most severe clinically) had evidence of decreased NAA/Cr in both the basal ganglia and the brainstem; those with syndrome 1, in the basal ganglia only; and those with syndrome 3, in the brainstem only. CONCLUSION: Veterans with different Gulf War syndromes have biochemical evidence of neuronal damage in different distributions in the basal ganglia and brainstem.
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Muller, D.P., J.K. Lloyd, and O.H. Wolff, Vitamin E and neurological function: abetalipoproteinaemia and other disorders of fat absorption. Ciba Found Symp, 1983. 101: p. 106-21. Evidence that vitamin E is important for normal neurological function in humans is presented. First, in abetalipoproteinaemia early therapy with vitamin E delays and may prevent the development of the neurological complications, and in patients with established lesions treatment can arrest or reverse the neuropathy. Second, in other chronic disorders of fat absorption with severe vitamin E deficiency, neurological manifestations which are very similar to those described in untreated abetalipoproteinaemia can be improved by vitamin E. Vitamin E supplementation is therefore advisable for all patients with chronic fat malabsorption who have low serum vitamin E concentration. Serum vitamin E concentrations should also be measured in patients with spinocerebellar disorders, whatever the aetiology.

28.
Muller, D.P.R., J.K. Lloyd, and A. Bird, Long-term management of abetalipoproteinemia. Possible role for vitamin E. Arch Dis Child, 1977. 52: p. 209-14.

29.
Iannaccone, S.T. and R.J. Sokol, Vitamin E deficiency in neuropathy of abetalipoproteinemia. Neurology, 1986. 36(7): p. 1009.

30.
Hegele, R.A. and A. Angel, Arrest of neuropathy and myopathy in abetalipoproteinemia with high-dose vitamin E therapy. Can Med Assoc J, 1985. 132(1): p. 41-4. A 16-year-old girl, one of dizygotic twins, presented in 1976 complaining of a 1-year history of a lack of coordination and an inability to run. The results of biochemical tests confirmed the diagnosis of classic abetalipoproteinemia. In addition to the recognized neurologic features of this disorder, she had a reduced evoked motor unit potential and markedly elevated serum levels of muscle enzymes, which suggested myositis. The serum vitamin E level was markedly decreased. Oral therapy with vitamin E, 800 mg daily, was begun, and in 1981 the dosage was increased to 3200 mg daily. Over the 7 years of follow-up she improved clinically, there was an increase in the evoked motor unit potential, the serum levels of some of the muscle enzymes decreased to normal, and the serum and tissue vitamin E levels increased significantly. It was concluded that treatment with high doses of vitamin E was responsible for the arrest of the usually progressive neuropathy and myopathy.
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Clifton, G.L., Hypothermia and hyperbaric oxygen as treatment modalities for severe head  injury. New Horizons, 1995. 3(3): p. 474-8. Abstract: Moderate systemic hypothermia has been shown to improve neurologic outcomes in both fluid-percussion and cortical contusion models of experimental brain injury. Based upon initial clinical work, it was concluded that at temperatures < 32 degrees C, patients with severe brain injury were at increased risk of ventricular arrhythmias, and that rapid rewarming immediately postinjury predisposed to intracranial pressure increases. Subsequent clinical studies of moderate hypothermia (32 degrees C) for 24- to 48-hr duration with slow rewarming in human brain injury showed indications of neurologic improvement and a low incidence of hypothermia-related complications. Based upon the strengths of both laboratory and clinical data, a multicenter (nine centers), randomized, prospective trial testing moderate systemic hypothermia in patients with severe brain injury has been organized. This trial, funded by National Institutes of Health, National Institute of Neurological Disorders and Stroke, began on October 20, 1994. Five hundred patients are to be treated in an intent-to-treat protocol using standard management at normothermia versus standard management at hypothermia. The trial is designed to detect an absolute shift of 12% in the percentage of patients achieving satisfactory outcome (good recovery/moderate disability) at a power of 85% at 6 months postinjury. The efficacy of hyperbaric oxygen administered every 8 hrs for 1-hr duration for a 2-wk period has also been tested in patients after severe brain injury. While the mortality rate was reduced in the treated group, the percentage of favorable outcomes was unchanged. Further studies are in progress.

35.
Nighoghossian, N. and P. Trouillas, Hyperbaric oxygen in the treatment of acute ischemic stroke: an unsettled issue. Journal of the Neurological Sciences, 1997. 150(1): p. 27-31. Abstract: Therapy for acute ischemic stroke can be approached in two basic ways: first, by an attempt to restore or improve blood flow in an occluded vascular territory and, second, via therapy directed at the cellular and metabolic targets. As local anoxia and energy failure are the initiating cellular stage in ischemia, the inhalation of oxygen at increased atmospheric pressures might be effective. Treatment of acute focal cerebral ischemia with hyperbaric oxygen (HBO) has been reported in animals and humans. In general, the results of research in animals have suggested a promising role for the use of HBO. More than 400 cases of human ischemic stroke treated with HBO have been reported. In about half of the cases, improvement in status has been claimed on clinical or electroencephalographic grounds. In fact, the effectiveness of HBO in most disease processes other than carbon monoxide poisoning and decompression sickness is a subject of major ongoing debate. This short review will attempt: (1) to recall some early experiments involving HBO in the treatment of acute ischemia: (2) to point out some conflicting results regarding the role of HBO on cellular and metabolic disorders; and (3) to determine the possibility of a future role for HBO therapy in acute ischemic stroke.
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Nighoghossian, N., et al., Hyperbaric oxygen in the treatment of acute ischemic stroke. A  double-blind pilot study. Stroke, 1995. 26(8): p. 1369-72. Abstract: BACKGROUND AND PURPOSE: The effects of hyperbaric oxygen (HBO) therapy on humans are uncertain. Our study aims first to outline the practical aspects and the safety of HBO treatment and then to evaluate the effect of HBO on long-term disability. METHODS: Patients who experienced middle cerebral artery occlusion and were seen within 24 hours of onset were randomized to receive either active (HBO) or sham (air) treatment. The HBO patients were exposed daily to 40 minutes at 1.5 atmospheres absolute for a total of 10 dives. We used the Orgogozo scale to establish a pretreatment functional level. Changes in the Orgogozo scale score at 6 months and 1 year after therapy were used to assess the therapeutic efficacy of HBO. In addition, we used the Rankin scale and our own 10-point scale to assess long term-disability at 6 months and 1 year. Two sample t tests and 95% confidence intervals were used to compare the mean differences between the two treatment groups. Student's two-tailed test was used to compare the differences between pretherapeutic and posttherapeutic scores at 6 months and 1 year in the two treatment groups. RESULTS: Over the 3 years of study enrollment, 34 patients were randomized, 17 to hyperbaric treatment with air and 17 to hyperbaric treatment with 100% oxygen. There was no significant difference at inclusion between groups regarding age, time from stroke onset to randomization, and Orgogozo scale scores. Neurological deterioration occurred during the first week in 4 patients in the sham group, 3 of whom died; this worsening was clearly related to the ischemic damage. Treatment was also discontinued for 3 patients in the HBO group who experienced myocardial infarction, a worsening related to the ischemic process, and claustrophobia. Therefore, 27 patients (13 in the sham group and 14 in the HBO group) completed a full course of therapy. The mean score of the HBO group was significantly better on the Orgogozo scale at 1 year (P < .02). However, the difference at 1 year between pretherapeutic and posttherapeutic scores was not significantly different in the two groups (P < .16). Moreover, no statistically significant improvement was observed in the HBO group at 6 months and 1 year according to Rankin score (P < .78) and our own 10-point scale (P < .50). CONCLUSIONS: Although the small number of patients in each group precludes any conclusion regarding the potential deleterious effect of HBO, we did not observe the major side effects usually related to HBO. Accordingly, it can be assumed that hyperbaric oxygen might be safe. We hypothesize that HBO might improve outcome after stroke, as we detected an outcome trend favoring HBO therapy. A large randomized trial might be required to address the efficacy of this therapy.
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Berrouschot, J., et al.,  [Hyperbaric oxygen therapy (HBO) after acute focal cerebral ischemia]. Nervenarzt, 1998. 69(12): p. 1037-44. Abstract: For a large number of patients with stroke no therapeutic option can be offered, even after approval of thrombolytic therapy for treatment of acute ischemic stroke in the US. In cerebral ischemia local anoxia and energy failure lead to further cellular damage and finally to complete stroke. All therapeutic concepts try to salvage structurally intact tissue which is at risk for irreversible damage (so-called penumbra). Hyperbaric oxygen (HBO) treatment has been reported in animal models of cerebral ischemia, and in a few clinical reports. In general, the results of these studies have been promising. This review focuses on the clinical perspective of HBO therapy and summarizes both the clinical and experimental data available on HBO therapy following ischemic stroke.
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Krakovsky, M., et al., Effect of hyperbaric oxygen therapy on survival after global cerebral ischemia in rats. Surgical Neurology, 1998. 49(4): p. 412-6. Abstract: BACKGROUND: Hyperbaric oxygenation (HBO) has been considered for many years for the treatment of severe brain ischemia. However, its efficacy has not been proven. The aim of this study was to shed light on this question. METHODS: Acute global cerebral ischemia was induced in 18 rats using the four-vessel occlusion model. Regional cerebral blood flow (CBF) was determined by laser-Doppler flowmetry using a flexible 1 mm fiberoptic probe. Two stainless steel screws were used to measure the spontaneous electrical activity from the contralateral hemisphere. After ischemia monitored by laser-Doppler flowmetry and ECoG, the animals were divided into two groups: (1) control animals that breathed air at atmospheric pressure and (2) rats exposed to HBO at three atmospheres absolute pressure (ATA) for 1 hour. Survival time and rate were recorded for both groups of animals for 14 days. RESULTS: The survival rate in the study group was significantly higher (45%) than in the control group (0%). In the animals that did not survive the 14-day period, those exposed to HBO survived longer than the control animals (59.8+/-9.1 hour versus 17.9+/-2.7 hours, p < 0.05). CONCLUSION: This investigation demonstrates that HBO administered after global cerebral ischemia can increase survival in a rat stroke model.
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Coyle, J. and P. Kershaw, Galantamine, a cholinesterase inhibitor that allosterically modulates nicotinic receptors: effects on the course of Alzheimer's disease. Biol Psychiatry, 2001. 49(3): p. 289-99. Despite the proven efficacy of acetylcholinesterase inhibitors in Alzheimer's disease, there is a need for new and more effective treatments. Galantamine is a novel treatment for Alzheimer's disease that inhibits acetylcholinesterase and modulates nicotinic receptors. In randomized, double-blind, placebo-controlled studies of up to 6 months duration, galantamine significantly improved cognitive function. Galantamine also had beneficial effects on instrumental and basic activities of daily living, and postponed the progression of behavioral symptoms. Patients who completed one of the 6-month, placebo-controlled studies were eligible to enter a 6-month, open-extension study of the 24-mg/day dose of galantamine. At the end of 12 months, cognitive function and activities of daily living were preserved in those patients who had been treated throughout the study with galantamine 24 mg/day. At 12 months, this group of patients had significantly better cognitive functions than patients who had been treated with a placebo for 6 months before receiving galantamine. These studies indicate that galantamine postpones the progression of symptoms in Alzheimer's disease. Since galantamine shows the greatest benefits when treatment is started early, its long-term benefits may result from an effect on the underlying disease process; such an effect might be mediated by galantamine's concomitant action on nicotinic receptors.
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Cummings, J.L., D.G. Gorman, and J. Shapira, Physostigmine ameliorates the delusions of Alzheimer's disease. Biol Psychiatry, 1993. 33(7): p. 536-41. Alzheimer's disease (AD) patients frequently manifest delusions, and the cholinergic deficiency of AD may contribute to this aspect of the psychopathology of the disorder. In a double-blind, crossover study involving two patients, we compared the antidelusional efficacy of physostigmine, an acetylcholinesterase inhibitor, with haloperidol, a widely used neuroleptic agent. Physostigmine ameliorated the delusions and produced fewer side effects. These preliminary observations suggest that the cholinergic deficiency contributes to the occurrence of delusions in AD and cholinergic therapy may have a role in the treatment of the delusional symptoms.
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Gottwald, M.D. and R.I. Rozanski, Rivastigmine, a brain-region selective acetylcholinesterase inhibitor for treating Alzheimer's disease: review and current status. Expert Opin Investig Drugs, 1999. 8(10): p. 1673-1682. Alzheimer's disease is, in part, characterised by the loss of neurones in the basal forebrain cholinergic cells that project to the cerebral cortex and hippocampus. These impairments have correlated with the memory loss noted in dementia of the Alzheimer's type. This 'cholinergic hypothesis' has led to the rational design of drugs to enhance or stimulate acetylcholine-mediated neurotransmission. Early acetylcholinesterase inhibitors, such as tacrine and physostigmine, are poorly tolerated and have a short duration of action. Rivastigmine is a centrally-selective acetylcholinesterase inhibitor with a relatively long duration of action and is a 'pseudo-irreversible' cholinesterase inhibitor due to slow dissociation of a carbamoyl derivative from the esteratic site of acetylcholinesterase. Preclinical studies confirmed the central selectivity of the drug and its distribution into the cerebrospinal fluid (CSF). Early studies demonstrated that rivastigmine improved cognition and was relatively well-tolerated at moderate doses. Clinical investigations of rivastigmine administered at doses of 6 - 12 mg/day significantly improved cognition, as measured by the ADAS-Cog score, and activities of daily living, as measured by the Progressive Deterioration Scale. Significant global improvements were also noted as measured by the Clinician's Interview Based Impression of Change that required the use of caregiver information. The most frequent adverse effects noted in clinical trials were consistent with peripheral cholinergic stimulation and included nausea, vomiting, abdominal pain, dizziness and diarrhoea. These effects were dose-related and minimised by slow dose-escalation upon initiation of therapy. Rivastigmine undergoes minimal metabolism by the cytochrome P450 system. As a result, it has few drug interactions. The drug is currently marketed widely in over 60 countries worldwide. In the United States, the drug received 'approvable' status subsequent to the NDA filing, and should be available later this year.
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Lopez-Pousa, S. and C. Lombardia Fernandez, [Treatment of Alzheimer's disease: acetylcholinesterase inhibitors]. Neurologia, 1999. 14(4): p. 180-8. AIM: The cognitive deficiency of Alzheimer's disease is attributed to a dysfunction in the cerebral cholinergic systems. Current drug treatments are directed at stimulating cholinergic transmission. The aim of this study was to evaluate the latest cholinergic drugs available an those about to appear in the market. METHODS: A review of the most recent studies published regarding the physiopathology of Alzheimer disease and the results following treatment with donepezil, rivastigmine and metriphonate was carried out. RESULTS: Donepezil is a specific, reversible acetylcholinesterase inhibitor of close to 100% absorption and a half-life of 70 h, achieving stable concentrations at approximately 3 weeks. Patients treated with a single daily dosis of 5 or 10 mg improve in the ADAS-Cog scale. The medication is initiated with a dosis of 5 mg/day. Rivastigmine is a competitive, pseudoirreversible inhibitor with a half-life of 2 h, although it acts for approximately 10 h. The Adas-Cog scale and the CIBIC-Plus improve in patients treated with a daily dosis of 6 or 12 mg taken in two doses. Administration should be initiated at low doses (3 mg/day) which are progressively increased. Metriphonate is a prodrug of short life which inhibits acetylcholinesterase through a metabolite (DDVP) with a half-life in the circulation of 2 h. Improvement is observed in the ADAS-Cog scale and the CIBIC-Plus and in behavior disorders at doses of 0.3 and 0.65 mg/kg/day. Doses between 30 and 60 mg/day are effective. CONCLUSIONS: Different studies carried out with the acetylcholinesterase inhibitors donepezil, rivastigmine and metriphonate have been effective in the control of the cognitive symptoms of Alzheimer disease in the initial or moderate phases of the disease.
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Olin, J. and L. Schneider, Galantamine for Alzheimer's disease (Cochrane Review). Cochrane Database Syst Rev, 2002(3): p. CD001747. BACKGROUND: Galantamine (also called galanthamine, marketed by Janssen as Reminyl) was originally isolated from several plants, including daffodil bulbs, but is now synthesized. Galantamine is a specific, competitive, and reversible acetylcholinesterase inhibitor. It is also an allosteric modulator at nicotinic cholinergic receptor sites potentiating cholinergic nicotinic neurotransmission. A small number of early studies showed mild cognitive and global benefits for patients with Alzheimer's disease (AD), and recently several multicentre clinical trials have been published with positive findings. Galantamine has received regulatory approval in 29 counties: Argentina, Australia, Canada, Czechia, the European Union (except for The Netherlands), Iceland, Korea, Mexico, Norway, Poland, Singapore, South Africa, Switzerland, Thailand, and the United States. OBJECTIVES: The objective of this overview is to assess the clinical effects of galantamine in patients with probable AD, and to investigate potential moderators of an effect. SEARCH STRATEGY: The trials were identified from a search of the Specialized Register of the Cochrane Dementia and Cognitive Improvement Group on 15 May 2002 using the terms galantamine and Reminyl. Published reviews were inspected for further sources. Additional information was collected from an unpublished investigational brochure for galantamine. SELECTION CRITERIA: Trials selected were randomized, double-blind, parallel-group, unconfounded comparisons of galantamine with placebo for a treatment duration of greater than 4 weeks for people with AD. DATA COLLECTION AND ANALYSIS: Data were extracted independently by the reviewers and pooled where appropriate and possible. The pooled odds ratios (95%CI) or the average differences (95%CI) were estimated. Intention-to-treat and observed cases data were both reported, if the data were available. ~bullet~Outcomes of interest include the Alzheimer's Disease Assessment Scale-cognitive subscale (ADAS-cog), clinical global impression of change (CIBIC-plus or CGIC), Alzheimer's Disease Cooperative Study Activities of Daily Living Scale (ADCS-ADL), Disability Assessment for Dementia scale (DAD) and Neuropsychiatric Inventory (NPI). ~bullet~Potential moderating variables of a treatment effect included trial duration and dose. MAIN RESULTS: Seven trials were identified that met criteria for entry, with six being Phase II or III industry-sponsored multicentre trials. Two were of 12 weeks duration; one of 13 weeks, one of 5 months; one of 29 weeks; and two of 6 months duration. Trials of 5 months or more were aggregated together in the analyses as '6 months.' Overall, galantamine showed significant treatment effects at daily doses of 16-32 mg for trials of 3- to 6-months duration. For global ratings, trials of 3 months duration with doses of 24-32mg/d (Odds Ratio (OR) 2.3; 95%CI 1.3 - 3.9) and 36mg/d (OR 3.4; 95%CI 1.2 - 9.5) were statistically significant in favour of treatment. For trials of 6 months duration (5-months to 29 weeks), only doses of 8mg/d failed to be associated with statistically significant benefit (16mg: OR 2.25; 95% CI 1.6 - 3.3; 24mg: OR 2.0; 95%CI 1.5 -2.5; 32mg: OR 1.9; 95%CI 1.4 - 2.5). For cognitive function over 6 months duration: at 16mg/d, improvements measured -3.3 points (k=1; 95%CI -4.4 - -2.1) on weighted mean difference on the ADAS-Cog scale; -3.5 points at 24mg/d (k=3; 95%CI -4.3 - -2.8), and -4.0 points at 32mg/d (k=2; 95%CI -5.0 - -3.0). The two 3-month trials with ADAS-Cog data also showed statistically significant improvement. Both observed cases (WMD 3.8; 95%CI 0.3 - 7.3) and intention-to-treat analyses using the Disability Assessment of Dementia scale gave statistically significant results in favour of treatment for daily doses of 32mg for 6 months duration (as did the single 3-month trial of 24-32mg/d treatment that used this scale). The small number of trials available for analysis, however, limited the power of subgroup analyses to detect differences. Galantamine consistently failed to show statistically significant treatment effects at doses of 8mg/day. Galantamine's adverse effects appear similar to those of other cholinesterase inhibitors, in that it tends to produce gastrointestinal symptoms acutely and with dosage increases. Overall, participants treated with galantamine at all doses for 3 months were more likely to discontinue that were those given placebo. Participants treated with galantamine at doses of 24-32 mg/d for 6 months were more likely to discontinue in most trials than were those treated with lower doses or placebo, with 32mg/d being associated with significantly higher withdrawal rates than was 24mg/d. However, in the one trial with a slower rate of titration the discontinuation rate was not significantly greater than placebo for the 16 mg/day dose. REVIEWER'S CONCLUSIONS: Patients in these trials were similar to those seen in earlier anti dementia AD trials, and consisted predominantly of mildly to moderately impaired outpatients. Galantamine's effects on more severely impaired people has not yet been assessed. Never the less, this review shows consistent positive effects for galantamine for trials of 3 months, 5 months and 6 months duration. In addition, although there was not a statistically significant dose-response effect, benefits associated with doses above 8mg/d were, for the most part, consistently statistically significant. There is therefore evidence for efficacy of galantamine on global ratings, cognitive tests, assessments of ADLs and behaviour. This magnitude for the cognitive effect is similar to that associated with other cholinesterase inhibitors including donepezil, rivastigmine, and tacrine. Galantamine's safety profile is similar to that of other cholinesterase inhibitors with regard to cholinergically mediated gastrointestinal symptoms. No information is available on adverse events that occurred less than 5% of the time. It appears that doses of 16 mg/d were best tolerated in the single trial where medication was titrated over 4-week periods, and because this dose showed statistically indistinguishable efficacy with higher doses, it is probably preferable initially. Longer-term use of galantamine has not been assessed in a controlled fashion.
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Rogers, S.L., et al., Donepezil improves cognition and global function in Alzheimer disease: a 15-week, double-blind, placebo-controlled study. Donepezil Study Group. Arch Intern Med, 1998. 158(9): p. 1021-31. BACKGROUND: Donepezil hydrochloride (Aricept) is a selective acetylcholinesterase inhibitor developed for the treatment of Alzheimer disease. This phase 3 study was 1 of 2 pivotal trials undertaken to establish the efficacy and safety of using donepezil in patients with mild to moderately severe Alzheimer disease. OBJECTIVES: To further examine the efficacy and safety of using donepezil in the treatment of patients with mild to moderately severe Alzheimer disease. To examine the relationships between plasma donepezil concentrations, inhibition of red blood cell acetylcholinesterase activity, and clinical response. METHODS: This was a 12-week, double-blind, placebo-controlled, parallel-group trial with a 3-week single-blind washout. Outpatients at 23 centers in the United States were randomized to receive placebo, 5 mg of donepezil hydrochloride, or 10 mg of donepezil hydrochloride (5 mg/d during week 1 then 10 mg/d thereafter) administered once daily at bedtime. Primary efficacy was measured using the Alzheimer's Disease Assessment Scale-Cognitive Subscale (ADAS-cog) and Clinician's Interview-Based Impression of Change including caregiver information (CIBIC plus). RESULTS: A total of 468 patients entered the study, more than 97% of whom were included in the intention-to-treat (end point) analyses. The use of donepezil produced statistically significant improvements in ADAS-cog, CIBIC plus, and Mini-Mental State Examination scores, relative to placebo. The mean drug-placebo differences, at end point, for the groups receiving 5 mg/d and 10 mg/d of donepezil hydrochloride were, respectively, 2.5 and 3.1 units for ADAS-cog (P<.001); 0.3 and 0.4 units for CIBIC plus (P< or =.008); and 1.0 and 1.3 units for Mini-Mental State Examination (P< or =.004). On the CIBIC plus scale, 32% and 38% of patients, respectively, treated with 5 mg/d and 10 mg/d of donepezil hydrochloride demonstrated clinical improvement (a score of 1, 2, or 3) compared with placebo (18%). The mean (+/-SEM) donepezil plasma concentrations at study end point were 25.9 +/- 0.7 ng/mL and 50.6 +/- 1.9 ng/mL in the groups receiving dosages of 5 mg/d and 10 mg/d, respectively. Corresponding mean (+/-SEM) percentages of inhibition of red blood cell acetylcholinesterase activity were 63.9% +/- 0.9% and 74.7% +/- 1.2% for these 2 dosages, respectively. There was a statistically significant positive correlation between plasma concentrations of donepezil and acetylcholinesterase inhibition; the EC50 (50% effect) was obtained at a concentration of 15.6 ng/mL. A plateau of inhibition (80%-90%) was reached at plasma donepezil concentrations higher than 50 ng/mL. The correlations between plasma drug concentrations and both ADAS-cog (P<.001) and CIBIC plus (P = .006) were also statistically significant, as were the correlations between red blood cell acetylcholinesterase inhibition and change in ADAS-cog (P<.001) and CIBIC plus (P = .005). The incidence of treatment-emergent adverse events with both dosages of donepezil (68%-78%) was comparable with that observed with placebo (69%). The use of 10 mg/d of donepezil hydrochloride was associated with transient mild nausea, insomnia, and diarrhea. There were no treatment-emergent clinically significant changes in vital signs or clinical laboratory test results. More important, the use of donepezil was not associated with the hepatotoxic effects observed with acridine-based cholinesterase inhibitors. CONCLUSION: Donepezil hydrochloride (5 and 10 mg) administered once daily is a well-tolerated and efficacious agent for treating the symptoms of mild to moderately severe Alzheimer disease.
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Birtwistle, J. and K. Hall, Does nicotine have beneficial effects in the treatment of certain diseases? Br J Nurs, 1996. 5(19): p. 1195-202. Although tobacco smoking has long been associated with diseases of the lungs and cardiovascular system, numerous studies have demonstrated a negative association between tobacco smoking and ulcerative colitis, and the neurodegenerative diseases, Alzheimer's disease (AD) and Parkinson's disease (PD). The evidence suggests that nicotine--the main pharmacologically active ingredient of tobacco--appears to be responsible for this effect. Pure nicotine has no known carcinogenic properties and can be administered in numerous ways including transdermal patches and tablets. As a therapeutic agent, its association with tobacco can be likened to morphine and opium smoking. There is ample clinical evidence to suggest that nicotine could be beneficial in the treatment of some patients with diseases. Pharmacologically, nicotine acts on cholinergic (nicotinic-specific) receptors which are depleted in AD and PD. Nicotinic receptors also interact closely with several neurotransmitters including dopamine, which is implicated in both PD and Gilles de la Tourettes's syndrome. There is no doubt that tobacco smoking can be harmful and no-one should be encouraged to smoke. However, although nicotine has many harmful side-effects, it may have therapeutic value or at the very least be a useful tool for future drug development.
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Bonapace, C.R. and D.A. Mays, The effect of mesalamine and nicotine in the treatment of inflammatory bowel disease. Ann Pharmacother, 1997. 31(7-8): p. 907-13. OBJECTIVE: To characterize the usefulness of mesalamine and nicotine in the treatment of active ulcerative colitis and inactive Crohn's disease. DATA SOURCES: Citations were selected from the MEDLINE database. Only those involving human subjects, inflammatory bowel disease, and available in English were selected. STUDY SELECTION: Selection criteria of clinical trials and review articles assessing the effects of mesalamine and nicotine in active ulcerative colitis or inactive Crohn's disease and the utility of reducing steroid dependence or relapse rate. Less than 20% of the articles identified met the selection criteria. DATA SYNTHESIS: In patients with inactive Crohn's disease, mesalamine 2 g/d significantly reduced the risk of relapse in high-relapse-risk patients compared with placebo, reducing the relapse rate from 71% to 55%, but was ineffective in preventing recurrence of inactive Crohn's disease following surgical resection. Mesalamine 4 g/d was effective in decreasing weaning failure due to steroid dependence by 67%, although the relapse rate was not significant compared with placebo at the end of 12 months. Following surgical resection, mesalamine was unable to significantly reduce the incidence of recurrence compared with placebo at the end of 1 year. In patients with active ulcerative colitis, oral mesalamine 2 and 4 g/d was superior to placebo in inducing remission compared with placebo. Among patients with prior steroid of sulfasalazine treatment, rectal mesalamine 4 g hs achieved a remission rate of 78% in more than 12 weeks of therapy. Other studies have not found a dose-response relationship with lower dosages of mesalamine. Whereas nicotine 15-25 mg/d administered as a transdermal patch produced greater symptomatic improvement in active ulcerative colitis compared with placebo, nicotine 15 mg/16 h produced results no different from those with placebo in maintaining remission in active colitis. Nicotine appears to have an adverse effect on the course of Crohn's disease and is not recommended. CONCLUSIONS: Mesalamine has demonstrated clinical effectiveness as a therapeutic agent in the treatment of active ulcerative colitis and inactive Crohn's disease. Although its relationship to inflammatory bowel disease has been known for many years, the usefulness of nicotine for the treatment of active ulcerative colitis requires further exploration before it can be recommended as therapeutic agent.
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Bonner, G.F., Current medical therapy for inflammatory bowel disease [see comments]. South Med J, 1996. 89(6): p. 556-66. Traditional medical therapy for inflammatory bowel disease (IBD) includes corticosteroids and sulfasalazine. In recent years, several mesalamine derivatives of sulfasalazine have become available. These allow delivery of increased dosages of active medication with minimal side effects. Newer steroid preparations, all investigational at this point, likely will offer efficacy similar to that of prednisone but with an improved side effect profile. Immunosuppressive agents, including 6-mercaptopurine, azathioprine, and likely also methotrexate, are beneficial in treating refractory IBD, particularly in patients with chronic steroid dependence. Cyclosporine has been shown to be remarkably effective in delaying colectomy for severe ulcerative colitis, but its long-term role remains uncertain.
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Compton, R.F., et al., A dose-ranging pharmacokinetic study of nicotine tartrate following single-dose delayed-release oral and intravenous administration. Aliment Pharmacol Ther, 1997. 11(5): p. 865-74. BACKGROUND: Ulcerative colitis is predominantly a disease of non-smokers, and transdermal nicotine is therapeutic but often results in side-effects. Administration of nicotine tartrate as a liquid enema decreases systemic nicotine absorption and may be effective for treatment of active distal ulcerative colitis. Ileocolonic delivery of nicotine tartrate via a delayed release oral capsule would be the preferred route to deliver nicotine to the colon. AIM: To determine the bioavailability and pharmacokinetic parameters of delayed-release oral nicotine tartrate capsules (Eudragit S100 coated) at doses of 3 mg and 6 mg nicotine. METHODS: Twenty healthy human subjects received delayed-release oral nicotine tartrate at one of two doses (each group n = 10): 3 mg and 6 mg nicotine. All subjects also received intravenous nicotine tartrate (at a dose of 15 micrograms nicotine base/kg) during a separate study period. Serum nicotine concentrations were determined by gas chromatography-mass spectrometry. In addition, concentrations of serum cotinine (major nicotine metabolite) were determined by high-performance liquid chromatography in all samples for two subjects (both given 6 mg nicotine). Adverse reactions were determined by questionnaire. RESULTS: The mean bioavailabilities of nicotine after ileocolonic nicotine tartrate administration via delayed-release oral capsules at doses 3 mg and 6 mg nicotine were 41% and 42%, respectively. The ratios (after adjusting for nicotine dose) of cotinine area under the curve (AUC) for delayed-release oral nicotine to cotinine AUC for intravenous nicotine were 1.5 and 1.6 for the two subjects undergoing cotinine pharmacokinetics, demonstrating significant first-pass metabolism. Serum nicotine concentrations did not predict adverse reactions. CONCLUSIONS: Nicotine tartrate delivered to the ileocolon as a delayed-release oral capsule at doses of 3 mg and 6 mg nicotine considerably reduced systemic nicotine bioavailability. This reduction in bioavailability appears to be a result of first-pass hepatic metabolism rather than poor mucosal absorption of nicotine. The therapeutic potential of an ileocolonic delivery formulation of nicotine tartrate, which can potentially limit toxicity by local delivery of high doses of nicotine, should be investigated in patients with ulcerative colitis.
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Finnie, I.A., et al., Stimulation of colonic mucin synthesis by corticosteroids and nicotine. Clin Sci (Colch), 1996. 91(3): p. 359-64. 1. We speculated that corticosteroids might cause beneficial stimulation of mucus synthesis, since this is a known action of carbenoxolone, itself a corticosteroid, and has also been proposed as a possible mechanism for the protective effect of smoking on ulcerative colitis. We have therefore compared the effects of corticosteroids including carbenoxolone, and nicotine on mucin synthesis, assessed by incorporation of N-[3H]acetylglucosamine into mucin by colonic epithelial biopsies in culture. 2. In histologically normal biopsies from the left colon, hydrocortisone and prednisolone caused a very marked concentration-dependent increase in mucin synthesis, with maximal effect (580 and 300% of control values respectively) at 6 mumol/l [P < 0.001, n = 35 biopsies (seven patients)] and 1.5 mumol/l [P < 0.001, n = 35 (seven patients)] respectively. The maximal effect of hydrocortisone was significantly greater than that of prednisolone (P < 0.05). Carbenoxolone, 0.17 mmol/l, also increased mucin synthesis in the left colon by 242% [P < 0.05, n = 15 (three patients)]. In contrast, these corticosteroids caused only a small, non-significant increase in mucin synthesis in the histologically normal right colon; fludrocortisone, 2 and 20 mumol/l, and aldosterone, 0.1-10 mumol/l, had no effect. Nicotine significantly increased mucin synthesis (180-220% of control values) between 62.5 nmol/l and 6.25 mumol/l (P < 0.05 at all concentrations) in both the right and left colon. In biopsies from the relatively uninvolved right colon of patients with ulcerative colitis, corticosteroids and nicotine caused relatively smaller increases in mucin synthesis. 3. The marked stimulation of mucin synthesis by corticosteroids suggests that this may account, at least in part, for their therapeutic effect in ulcerative colitis.
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