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Nisenbaum, R., et al., Deployment stressors and a chronic multisymptom illness among Gulf War veterans. J Nerv Ment Dis, 2000. 188(5): p. 259-66. Unusual health problems have been reported by Gulf War (GW) veterans, but no single etiology has been linked to these illnesses. This study was conducted to determine the association between self-reported GW deployment stressors and an illness defined by a combination of fatigue, mood-cognition, and musculoskeletal symptoms. A total of 1002 GW veterans from this cross-sectional survey of four Air Force units completed a self-administered questionnaire that asked about symptoms, demographic and military characteristics, and stressors during deployment. Severe and mild-moderate illness was positively associated with self-reports of pyridostigmine bromide use, insect repellent use and belief in a threat from biological or chemical weapons. Injuries requiring medical attention were only associated with severe illness. These results suggest a link between self-reported chemical, emotional, and physical exposures, and GW veterans' illness. Further research is needed to determine physiological and psychological mechanisms through which such stressors could have contributed to this symptom complex.
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Unwin, C., et al., Health of UK servicemen who served in the Persian Gulf war. Lancet, 1999. 353: p. 169-178. BACKGROUND: Various symptoms in military personnel in the Persian Gulf War 1990-91 have caused international speculation and concern. We investigated UK servicemen. METHODS: We did a cross-sectional postal survey on a random sample of Gulf War veterans (Gulf War cohort, n=4248) and, stratified for age and rank, servicemen deployed to the Bosnia conflict (Bosnia cohort, n=4250) and those serving during the Gulf War but not deployed there (Era cohort, n=4246). We asked about deployment, exposures, symptoms, and illnesses. We analysed men only. Our outcome measures were physical health, functional capacity (SF-36), the general health questionnaire, the Centers for Disease Control and Prevention (CDC) multisymptom criteria for Gulf War illness, and post-traumatic stress reactions. FINDINGS: There were 8195 (65.1%) valid responses. The Gulf War cohort reported symptoms and disorders significantly more frequently than those in the Bosnia and Era cohorts, which were similar. Perception of physical health and ability were significantly worse in the Gulf War cohort than in the other cohorts, even after adjustment for confounders. Gulf War veterans were more likely than the Bosnia cohort to have substantial fatigue (odds ratio 2.2 [95% CI 1.9-2.6]), symptoms of post-traumatic stress (2.6 [1.9-3.4]), and psychological distress (1.6 [1.4-1.8]), and were nearly twice as likely to reach the CDC case definition (2.5 [2.2-2.8]). In the Gulf War, Bosnia, and Era cohorts, respectively, 61.9%, 36.8%, and 36.4% met the CDC criteria, which fell to 25.3%, 11.8%, and 12.2% for severe symptoms. Potentially harmful exposures were reported most frequently by the Gulf War cohort. All exposures showed associations with all of the outcome measures in the three cohorts. Exposures specific to the Gulf were associated with all outcomes. Vaccination against biological warfare and multiple routine vaccinations were associated with the CDC multisymptom syndrome in the Gulf War cohort. INTERPRETATION: Service in the Gulf War was associated with various health problems over and above those associated with deployment to an unfamiliar hostile environment. Since associations of ill health with adverse events and exposures were found in all cohorts, however, they may not be unique and causally implicated in Gulf-War-related illness. A specific mechanism may link vaccination against biological warfare agents and later ill health, but the risks of illness must be considered against the protection of servicemen.
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Li, L., et al., Reactive oxygen species mediate pyridostigmine-induced neuronal apoptosis: involvement of muscarinic and NMDA receptors. Toxicol Appl Pharmacol, 2001. 177(1): p. 17-25. Pyridostigmine bromide (PB) is a reversible cholinesterase inhibitor used for treatment of myasthenia gravis and for prophylactic protection against organophosphate nerve agent. We previously showed PB can induce apoptotic death in rat brain following systemic treatment. To study mechanisms by which PB induces brain cell death, cultured rat cerebellar granule cells were used. Cytotoxicity was determined after exposure to PB (10-1000 microM) for 24 h; a high concentration of PB (>500 microM) significantly increased lactate dehydrogenase release, which was reduced by pretreatment with the antioxidant, N-t-butyl-alpha-phenyl-nitrone (PBN). Apoptosis, as determined by TUNEL staining, was concentration dependent (10-250 microM) after a 24-h exposure and cytotoxicity was confirmed by gel electrophoresis of DNA, release of cytochrome c from mitochondria, elevation of caspase activity, and electron microscopy. The oxidant-sensitive fluorescent dye 2',7'-dichlorofluorescin diacetate was used to detect reactive oxidative species (ROS) generation. Pretreatment with PBN, superoxide dismutase, catalase, or the nitric oxide synthase inhibitor N(G)-nitro-L-arginine methyl ester (L-NAME) blocked PB-induced ROS generation and apoptotic cell death. Pretreatment with atropine or MK-801 blocked ROS generation and the subsequent neurotoxicity, showing that both muscarinic and NMDA receptors mediate the response. DNA extracted from PB-treated cells revealed oligonucleosomal fragmentation on gel electrophoresis and antioxidants attenuated the DNA fragmentation, providing further evidence for a link of ROS generation and apoptosis. These results indicate that muscarinic receptor-mediated ROS generation is an initiating factor in PB-induced apoptotic cell death and activation of the NMDA glutamate receptor is directly linked to the response.
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Li, L., et al., Muscarinic receptor-mediated pyridostigmine-induced neuronal apoptosis. Neurotoxicology, 2000. 21(4): p. 541-552. Abstract: Pyridostigmine is a reversible cholinesterase (ChE) inhibitor that is associate with neurologic dysfunction involving both central and peripheral nervous systems. To determine the neurotoxic potential of pyridostigmine, rats were sacrificed at intervals after drug administration (0.5-1.85 mg/kg, i.p., twice daily for 4 days) and brains examined histologically. ChE inhibition was used as a biomarker of pyridostigmine activity. Using the in situ terminal deoxynucleotidyl transferase nick-end labeling of DNA fragments (TUNEL) method and electron microscopy, apoptotic brain cell death was noted in cerebral cortex over a dose range of 0.5-1.85 mg/kg and at the higher dose (1.85 mg/kg), apoptosis was also noted in striatum and hippocampus. These responses were blocked by pretreatment with atropine. Rat cortical cells in culture also underwent apoptosis when exposed to pyridostigmine (250 microM for 24 hr), indicating that the pyridostigmine can initiate apoptosis, independent of peripheral mechanisms. Pretreatment of cells with atropine (10 microM) inhibited pyridostigmine-induced apoptosis, confirming the response was mediated by muscarinic receptors. Short term treatment of rats with pyridostigmine (1.85 mg/kg twice daily for 4 days) induced a prolonged apoptotic response, which was evident in rat cortex up to 30 days after the last dose. Active apoptosis persisted, despite recovery of serum ChE activity. These in vivo and in vitro observations indicate that pyridostigmine can initiate a prolonged neurodegeneration.
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Eskenazi, B., A. Bradman, and R. Castorina, Exposures of children to organophosphate pesticides and their potential adverse health effects. Environ Health Perspect, 1999. 107 Suppl 3: p. 409-19. Recent studies show that young children can be exposed to pesticides during normal oral exploration of their environment and their level of dermal contact with floors and other surfaces. Children living in agricultural areas may be exposed to higher pesticide levels than other children because of pesticides tracked into their homes by household members, by pesticide drift, by breast milk from their farmworker mother, or by playing in nearby fields. Nevertheless, few studies have assessed the extent of children's pesticide exposure, and no studies have examined whether there are adverse health effects of chronic exposure. There is substantial toxicologic evidence that repeated low-level exposure to organophosphate (OP) pesticides may affect neurodevelopment and growth in developing animals. For example, animal studies have reported neurobehavorial effects such as impairment on maze performance, locomotion, and balance in neonates exposed (italic)in utero(/italic) and during early postnatal life. Possible mechanisms for these effects include inhibition of brain acetylcholinesterase, downregulation of muscarinic receptors, decreased brain DNA synthesis, and reduced brain weight in offspring. Research findings also suggest that it is biologically plausible that OP exposure may be related to respiratory disease in children through dysregulation of the autonomic nervous system. The University of California Berkeley Center for Children's Environmental Health Research is working to build a community-university partnership to study the environmental health of rural children. This Center for the Health Assessment of Mothers and Children of Salinas, or CHAMACOS in Monterey County, California, will assess (italic)in utero(/italic) and postnatal OP pesticide exposure and the relationship of exposure to neurodevelopment, growth, and symptoms of respiratory illness in children. The ultimate goal of the center is to translate research findings into a reduction of children's exposure to pesticides and other environmental agents, and thereby reduce the incidence of environmentally related disease.
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Lev-Lehman, E., et al., Synaptogenesis and myopathy under acetylcholinesterase overexpression. Journal of Molecular Neuroscience, 2000. 14(1-2): p. 93-105. Abstract: Environmental, congenital, and acquired immunological insults perturbing neuromuscular junction (NMJ) activity may induce a variety of debilitating neuromuscular pathologies. However, the molecular elements linking NMJ dysfunction to long-term myopathies are unknown. Here, we report dramatically elevated levels of mRNA encoding c-Fos and the "readthrough" (R) variant of acetylcholinesterase (AChE) in muscles of transgenic mice overexpressing synaptic (S) AChE in motoneurons and in control mice treated with the irreversible cholinesterase inhibitor diisopropylfluorophosphonate (DFP). Tongue muscles from DFP-treated and AChE-S transgenic mice displayed exaggerated neurite branching and disorganized, wasting fibers. Moreover, diaphragm muscles from both transgenic and DFP-treated mice exhibited NMJ proliferation. 2'-O-methyl-protected antisense oligonucleotides targeted to AChE mRNA suppressed feedback upregulation of AChE and ameliorated DFP-induced NMJ proliferation. Our findings demonstrate common transcriptional responses to cholinergic NMJ stress of diverse origin, and implicate deregulated AChE expression in excessive neurite outgrowth, uncontrolled synaptogenesis, and myopathology.
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Haley, R.W., S. Billecke, and B.N. La Du, Association of low PON1 type Q (type A) arylesterase activity with neurologic symptom complexes in Gulf War veterans. Toxicol Appl Pharmacol, 1999. 157(3): p. 227-33. Previously Haley et al. described six possible syndromes identified by factor analysis of symptoms in Gulf War veterans and demonstrated that veterans with these symptom complexes were more neurologically impaired than age-sex-education-matched well controls. They also uncovered strong associations (relative risks 4-8) suggesting that these symptom complexes were related to wartime exposure to combinations of organophosphate pesticides, chemical nerve agents, high concentration DEET insect repellant, and symptoms of advanced acute toxicity after taking pyridostigmine. Here we have shown that compared to controls, ill veterans with the neurologic symptom complexes were more likely to have the R allele (heterozygous QR or homozygous R) than to be homozygous Q for the paraoxonase/arylesterase 1 (PON1) gene. Moreover, low activity of the PON1 type Q (Gln192, formerly designated type A) arylesterase allozyme distinguished ill veterans from controls better than just the PON1 genotype or the activity levels of the type R (Arg192, formerly designated type B) arylesterase allozyme, total arylesterase, total paraoxonase, or butyrylcholinesterase. A history of advanced acute toxicity after taking pyridostigmine was also correlated with low PON1 type Q arylesterase activity. Type Q is the allozyme of paraoxonase/arylesterase that most efficiently hydrolyzes several organophosphates including sarin, soman, and diazinon. These findings further support the proposal that neurologic symptoms in some Gulf War veterans were caused by environmental chemical exposures.
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La Du, B.N., et al., Serum paraoxonase (PON1) isozymes: the quantitative analysis of isozymes affecting individual sensitivity to environmental chemicals. Drug Metab Dispos, 2001. 29(4 Pt 2): p. 566-9. In a recent study on Gulf War veterans who developed delayed neurotoxicity symptoms, we found their levels of serum paraoxonase (PON1) isozyme type Q to be significantly lower than in the control, unaffected veteran group. These results were obtained in 25 ill veterans and 20 well control subjects, of which 10 were deployed and 10 were nondeployed battalion members who remained in the United States during the Gulf War. The blood samples were also assayed for serum butyrylcholinesterase in our laboratory, and more recently in Dr. C. Broomfield's laboratory for somanase and sarinase activities. The cholinesterase activities showed no significant correlation with the PON1 isozyme levels or the severity of the clinical symptoms, but the somanase and sarinase levels ran parallel to the PON1 type Q isozyme concentrations. Although there is no direct evidence that these Gulf War veterans were directly exposed to or encountered either of these nerve gases, they may have been exposed to some environmental or chemical toxin with a similar preference for hydrolysis by the PON1 type Q isozyme. The number of subjects is relatively small, but the results should encourage other investigators to examine both the individual phenotypes and the levels of PON1 isozymes in other groups exhibiting neurological symptoms.
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Mackness, B., P.N. Durrington, and M.I. Mackness, Low paraoxonase in Persian Gulf War Veterans self-reporting Gulf War Syndrome. Biochem Biophys Res Commun, 2000. 276(2): p. 729-33. Exposure to organophosphate (OP's) insecticides and nerve gases during the Persian Gulf War has been implicated in the development of Gulf War Syndrome. Paraoxonase (PON1) present in human serum detoxifies OP's. We determined the levels of PON1 in the serum of Gulf War Veterans and compared these to those found in a control population. One hundred fifty-two Gulf War Veterans from the UK who self-reported the presence of Gulf War Syndrome via a questionnaire and 152 age and gender matched controls were studied. PON1 activity, concentration, and genotype were determined. In the Gulf War Veterans, paraoxon hydrolysis was less than 50% of that found in the controls (100.3 (14.8-233.8) vs 214.6 (50.3-516.2) nmol/min/ml, P < 0.001). This low activity was independent of the effect of PON1 genotype. The serum PON1 concentration was also lower in the Gulf War Veterans (75.7 (18.1-351.3) vs 88.2 (34.5-527.4) microg/ml, P < 0.00025), which was again independent of PON1 genotype. There was no difference in the rate of diazoxon hydrolysis between the groups (10. 2 +/- 4.1 micromol/min/ml vs 9.86 +/- 4.4, P = NS). A decreased capacity to detoxify OP insecticides resulting from low serum PON1 activity may have contributed to the development of Gulf War Syndrome.
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Cherry, N., et al., Paraoxonase (PON1) polymorphisms in farmers attributing ill health to sheep dip. Lancet, 2002. 359(9308): p. 763-4. Human serum paraoxonase (PON1) hydrolyses diazinonoxon, the active metabolite of diazinon, which is an organophosphate used in sheep dip. In a case-referent study, 175 farmers with ill health that they attributed to sheep dip nominated 234 referent farmers who also dipped sheep and whom they believed to be in good health. We calculated odds ratios for polymorphisms in PON1 at positions 192 and 55, and for PON1 activity with diazinonoxon as substrate. Cases were more likely than referents to have at least one R allele at position 192 (glutamine to arginine aminoacid substitution; odds ratio 1center dot93, 95% CI 1center dot24--3center dot01), both alleles of type LL (1center dot70, 1center dot07--2center dot68) at position 55, and to have diazoxonase activity below normal median (1center dot77, 1center dot18--2center dot67). Our results support the hypothesis that organophosphates contribute to the reported ill health of people who dip sheep.
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Cherry, N., et al., Health and exposures of United Kingdom Gulf war veterans. Part II: The relation of health to exposure. Occup Environ Med, 2001. 58(5): p. 299-306. OBJECTIVES: To investigate whether, in personnel who served with the United Kingdom forces in the Gulf war, self reported exposures were related to symptoms in a way that was consistent, specific, and credible. METHODS: Responses to symptom and exposure questionnaires, completed 7 or more years after the war, were collected from 7971 subjects deployed in the Gulf, from two exposed cohorts, in a study with an overall response rate of 85.5%. Exposures were considered in three groups, those outside the control of the subjects, the use of prophylaxis, and indicators of susceptibility. Health indices derived from symptom questionnaires were related to reports of 14 exposures in these three groups in a series of multiple regression analyses to allow for confounding. The relation of exposure to complaints of widespread pain and to symptoms suggesting peripheral neuropathy were examined by logistic regression. RESULTS: Consistent but weak correlations between exposures and with health effects were found in independent analyses of the two (main and validation) cohorts. Three exposures outside the control of the subject, the number of inoculations, the number of days handling pesticides, and the days exposed to smoke from oil fires, were consistently and independently related to severity. The number of inoculations was also associated with higher scores on a factor weighted on symptoms associated with skin and musculoskeletal complaints. The number of days handling pesticides related particularly to scores on a neurological factor and to symptoms consistent with toxic neuropathy. CONCLUSION: The relations between exposures and ill health were generally weak. Consistent, specific, and credible relations, warranting further investigation, were found between health indices and two exposures, the reported number of inoculations and days handling pesticides.
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Gray, G.C., et al., Self-reported symptoms and medical conditions among 11,868 Gulf War-era veterans: the Seabee Health Study. Am J Epidemiol, 2002. 155(11): p. 1033-44. US Navy Seabees have been among the most symptomatic Gulf War veterans. Beginning in May 1997, the authors mailed Gulf War-era Seabees a health survey in serial mailings. As of July 1, 1999, 68.6% of 17,559 Seabees contacted had returned the questionnaire. Compared with other Seabees, Gulf War Seabees reported poorer general health, a higher prevalence of all 33 medical problems assessed, more cognition difficulties, and a higher prevalence of four physician-diagnosed multisymptom conditions: chronic fatigue syndrome, posttraumatic stress disorder, multiple chemical sensitivity, and irritable bowel syndrome. Because the four multisymptom conditions were highly associated with one another, the authors aggregated them into a working case definition of Gulf War illness. Among the 3,831 (22% cases) Gulf War Seabee participants, multivariable modeling revealed that female, Reserve, and enlisted personnel and participants belonging to either of two particular Seabee units were most likely to meet the case definition. Twelve of 34 self-reported Gulf War exposures were mildly associated with meeting the definition of Gulf War illness, with exposure to fumes from munitions having the highest odds ratio (odds ratio = 1.9, 95% confidence interval: 1.5, 2.4). While these data do not implicate a specific etiologic exposure, they demonstrate a strong association and a high prevalence of self-reported multisymptom conditions in a large group of symptomatic Gulf War veterans.
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Kang, H.K., et al., Illnesses among United States veterans of the Gulf War: a population-based survey of 30,000 veterans. J Occup Environ Med, 2000. 42(5): p. 491-501. Despite numerous studies on veterans of the 1990 to 1991 Gulf War, the fundamental questions of how healthy they are and how their health compares with that of their military peers who were not deployed to the Gulf have not been fully answered. We conducted a health survey in which the health outcomes of a population-based sample of 15,000 Gulf veterans representing various military branches and unit components (regular, reserve, National Guard) were compared with those of 15,000 non-Gulf veterans who were randomly sampled to mirror the number in the same military strata in the Gulf veteran group. In comparison with their peers, Gulf veterans had a higher prevalence of functional impairment, health care utilization, symptoms, and medical conditions and a higher rate of low general health perceptions. A longitudinal follow-up of the health of these veterans will be needed to detect changes in health status and to detect diseases with a long latency period.
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Proctor, S.P., et al., Health-related quality of life in Persian Gulf War Veterans. Mil Med, 2001. 166(6): p. 510-9. OBJECTIVE: The objective of this investigation is to describe the health-related quality of life of Persian Gulf War (GW) veterans and to examine the effects of current chronic medical conditions and psychiatric status on physical functioning. METHODS: To measure health-related quality of life, the Medical Outcomes Short Form Survey (SF36) was administered approximately 4 years after the GW to a stratified, random sample of New England-area GW-deployed veterans and a group of military personnel deployed to Germany during the GW. The SF36 scores for the GW-deployed study population (N = 141) were compared with those for the Germany-deployed group (N = 46) and with published U.S. population norms. Multiple linear regression analyses were performed to identify risk factors associated with lower physical health functioning in the GW-deployed study group. RESULTS: Functional health status was significantly lower in the GW-deployed group compared with the Germany-deployed group for each of the SF36 subscales and the two summary scores (Physical Component Summary [PCS] and Mental Component Summary). Compared with the general U.S. population, the GW-deployed group median was between the 25th and 50th percentile for the Physical Functioning subscale and the PCS score. Within the GW-deployed group, lower education, psychological symptomatology, and a higher number of chronic self-reported medical conditions were significant predictors of the PCS score. CONCLUSION: GW-deployed veterans report lower functional health status compared with a group of Germany-deployed veterans and published general U.S. population norms. Within the group of GW-deployed veterans, several current medical and psychological conditions predictive of lower physical functioning levels were identified.
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18 pts with orthostatic intolerance with HR increase of =30 w standing, w sx cerebral hypoperfusion or symp overactivity. All underwent tilt-table testing before and at 1h after taking 60mg of oral PB. Mean HR increas of 45 dropped to 38 with rx (significant). Also supine HR fell 79 to 73; upright fell 124 to 111. Sx severity score 0-10 scale improved 5.6 on baseline tilt table to 4.2 after PB (on 0-10 scale)

Plasma NE increased predrug 214 and 491pg/ml supine and upright to 263 and 5552pg/ml after drug. "No side effects were noted in assoc with PB therapy".

Current most widely used drugs are beta blockers, vasoconstrictors, and volume expansion agents, but resp's are highly variable.
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99.
Williams, M.R., et al., Variations in endothelial function and arterial compliance during the menstrual cycle. J Clin Endocrinol Metab, 2001. 86(11): p. 5389-95. Female sex hormones have been implicated in the cardioprotection of premenopausal women. However, the cardiovascular actions of these hormones and the effects of their natural fluctuations during the menstrual cycle are not fully understood. We studied changes in vascular function during the menstrual cycle in 15 healthy premenopausal women. Four noninvasive procedures were performed during the early follicular (EF), late follicular (LF), early luteal (EL), and late luteal (LL) phases: flow-mediated dilatation (FMD) of the brachial artery during reactive hyperemia, laser Doppler velocimetry (LDV) with direct current iontophoresis of acetylcholine (ACh) and nitroprusside, whole body arterial compliance (WBAC), and pulse wave velocity. Hormone levels were consistent with predicted cycle phase and showed that all subjects ovulated during the cycle studied. FMD, LDV with ACh, and WBAC varied cyclically, with significant increases from the F to LF phase, sharp falls in the EL phase, and significant recoveries in the LL phase. These changes were most marked for FMD [EF, 8.8 +/- 0.6% (mean +/- SEM); LF, 10.0 +/- 0.7; EL, 4.2 +/- 0.6; LL, 8.6 +/- 0.9] and the LDV response to ACh (EF, 2.7 +/- 0.2 V/min; LF, 3.3 +/- 0.4; EL, 1.8 +/- 0.3; LL, 2.7 +/- 0.4). WBAC changed similarly (EF, 0.58 +/- 0.08 arbitrary units; LF, 0.84 +/- 0.06; EL, 0.65 +/- 0.05; LL, 0.68 +/- 0.06). Sodium nitroprusside-induced vasodilatation decreased significantly from EF to EL, with no other significant difference, and pulse wave velocity did not vary significantly over the four time points. Conductance and resistance artery endothelial reactivity and smooth muscle sensitivity to nitric oxide and arterial compliance are modulated significantly in response to the changing hormonal patterns of the menstrual cycle. These findings emphasize the importance of menstrual phase in the interpretation of data on endothelial function and may provide insights into the mechanisms underlying sex differences in cardiovascular risk and other disease processes in premenopausal women.

100.
Newton, D.J., F. Khan, and J.J. Belch, Assessment of microvascular endothelial function in human skin. Clin Sci (Lond), 2001. 101(6): p. 567-72. Endothelial dysfunction is an important factor in many cardiovascular diseases, and is commonly associated with impaired endothelium-mediated vasodilatation. Information about the mechanisms behind this dysfunction has come largely from animal studies or, in humans, through invasive techniques that are not specific to one vascular bed. We have developed protocols to assess endothelial function non-invasively in the cutaneous microcirculation by measuring blood flow responses to four receptor-specific vasoactive compounds. Cumulative doses of acetylcholine, methacholine, bradykinin and substance P were administered iontophoretically to the forearm skin of healthy volunteers on two to three occasions. Dose-dependent increases in skin microvascular blood flow in response to these drugs were measured with laser Doppler imaging. Vascular responses to acetylcholine and methacholine were reasonably consistent, with coefficients of variation of approx. 17%. The coefficients of variation for bradykinin and substance P were much poorer, as high as 70% for some doses. This might partly be a consequence of the more unpredictable effects of histamine release in the vasoactive behaviour of these two agonists. Although it might be advantageous to find other agonists with which to test the function of different receptor pathways, we have shown that just acetylcholine and methacholine can currently be used with iontophoresis to allow sensitive and reproducible assessment of endothelial function.

101.
Elherik, K., et al., Circadian variation in vascular tone and endothelial cell function in normal males. Clin Sci (Lond), 2002. 102(5): p. 547-52. The existence of circadian rhythms in the time of onset of acute cardiovascular events has been described previously. This report describes the circadian variation in endothelial cell products, such as nitric oxide (NO) and endothelin-1 (ET-1) levels, and endothelium-dependent and -independent vasodilation in normal males. Plasma ET-1 and NO were measured every 4 h in nine subjects (20-41 years old) over a 24 h period. Endothelium-dependent and -independent vascular responses were measured in the forearm skin every 4 h using laser Doppler imaging after iontophoresis of increasing doses of acetylcholine (ACh) and sodium nitroprusside respectively. A statistically significant circadian variation was demonstrated for the mean ACh response (P=0.0001, ANOVA). The peak response [in arbitrary perfusion units (AU)] occurred at 16.00 hours (8.90+/-1.91 AU) and the lowest response at 08.00 hours (4.57+/-0.66 AU). A significant circadian variation was also seen for the highest dose of sodium nitroprusside (P=0.036, ANOVA), the peak occurred at 16.00 hours (3.97+/-1.80 AU), and the lowest at 04.00 hours (2.62+/-0.58 AU) and 08.00 hours (2.58+/-1.16 AU). There was a significant circadian variation in the ET-1 levels (P=0.04) with two peaks, one at 20.00 hours (0.80+/-0.28 pg/ml) and the other at 08.00 hours (0.84+/-0.15 pg/ml). The lowest value occurred at 16.00 hours (0.61+/-0.24 pg/ml). There was also a borderline trend for a circadian variation in NO levels (P=0.06), with higher levels at 20.00 hours (15.53+/-8.42 micromol/l), and low levels at 04.00 hours (10.87+/-4.70 micromol/l) and 08.00 hours (9.82+/-3.15 micromol/l). ACh responses were significantly correlated with ET-1 (r=-0.3, P=0.02) and NO (r=0.30, P=0.02) levels. Our findings suggest that endothelial activity has a circadian variation with attenuation in the morning. These circadian variations in endothelial activity might play an important role in the occurrence of acute cardiovascular events at this time, which are precipitated through the interplay between ET-1, NO and vascular function.

102.
Lim, S.C., et al., The effect of hormonal replacement therapy on the vascular reactivity and endothelial function of healthy individuals and individuals with type 2 diabetes. J Clin Endocrinol Metab, 1999. 84(11): p. 4159-64. Estrogens protect healthy women from cardiovascular disease. However, epidemiological data suggest that women with diabetes are denied the cardioprotection associated with estrogens. Whether or not hormonal replacement therapy (HRT) confers cardiovascular benefits in postmenopausal women with diabetes is not known. The aim of this study was to examine the effects of HRT on the microvascular reactivity and endothelial function of individuals with and without diabetes. We studied the following groups of individuals: premenopausal healthy women [n = 28, age 41 +/- 8 yr (mean +/- SD)], premenopausal women with type 2 diabetes (n = 16, age 43 +/- 6 yr); postmenopausal healthy women (n = 12, age 57 +/- 4 yr), postmenopausal women with diabetes (n = 17, age 62 +/- 5 yr); postmenopausal healthy women on HRT (n = 13, age 51 +/- 5 yr), postmenopausal women with diabetes on HRT (n = 11, age 57 +/- 7 yr). We used laser Doppler flowmetry to measure forearm cutaneous vasodilatation in response to iontophoresis of 1% acetylcholine (endothelium dependent) and 1% sodium nitroprusside (endothelium independent). The endothelium-dependent vasodilation was significantly higher in premenopausal healthy women (180 +/- 67%; increase over baseline) compared to premenopausal diabetic women (87 +/- 41%; P < 0.001). endothelium-dependent vasodilation was also higher in postmenopausal healthy women on HRT (143 +/- 52) compared with postmenopausal diabetic women on HRT (86 +/- 61), postmenopausal healthy women without HRT (104 +/- 43), and postmenopausal diabetic women without HRT (74 +/- 28; P < 0.001). A similar pattern of responses was observed in the endothelium-independent vasodilation (premenopausal healthy women, 126 +/- 56; premenopausal diabetic women, 88 +/- 26; postmenopausal healthy women on HRT, 121 +/- 37; postmenopausal diabetic women on HRT, 88 +/- 41; postmenopausal healthy women without HRT, 84 +/- 36; and postmenopausal diabetic women without HRT, 73 +/- 36; P < 0.001). Soluble intercellular adhesion molecule (sICAM) was also measured among all the women with diabetes. Premenopausal women with diabetes (248.9 +/- 56 ng/ml) and postmenopausal women with diabetes on HRT (257.7 +/- 49 ng/ml) had lower sICAM levels compared with the postmenopausal diabetic women without HRT (346.4 +/- 149 ng/ml; P < 0.05). We conclude that menopausal status and type 2 diabetes are associated with impaired microvascular reactivity. HRT substantially improves microvascular reactivity in postmenopausal healthy women. In contrast, the effect of HRT on the microvascular reactivity of postmenopausal diabetic women is less apparent. However, the use of HRT among women with diabetes is associated with lower sICAM levels, suggesting an attenuation in endothelial activation.

103.
Wirtschafter, J.D., C.R. Volk, and R.J. Sawchuk, Transaqueous diffusion of acetylcholine to denervated iris sphincter muscle: a mechanism for the tonic pupil syndrome (Adie syndrome). Ann Neurol, 1978. 4(1): p. 1-5. The accepted hypothesis for the pathophysiology of tonic pupil syndrome (Adie syndrome) was reexamined in light of recent developments concerning denervation supersensitivity of cholinergically innervated smooth muscle. Kinetic analysis suggests that enzymatic hydrolysis is unimportant relative to convective diffusion in the turnover of acetylcholine in the aqueous humor. We postulate that the greater response to near stimuli than to light stimuli and the delay in iris sphincter contraction and relaxation can be explained by release of acetylcholine from the neuromuscular junction of the ciliary muscle followed by transaqueous diffusion to receptor sites on denervated, supersensitive iris sphincter muscle.

104.
Fountoulakis, K., et al., Changes in pupil reaction to light in melancholic patients. Int J Psychophysiol, 1999. 31(2): p. 121-8. The aim of the current study was to compare the pupil reaction to light in depressed patients and normal control subjects. Seven depressed patients with melancholic features according to DSM-IV criteria and 14 age- and gender-matched control subjects took part in the study. All were free of any medication for at least 2 weeks. All were aged between 25 and 50 years. An optical method was used to assess the pupil reaction to a single flash. Depressed patients manifested shorter latency for constriction than control subjects, and a marginal difference in the total work produced by acetylcholine. The results of the current study support the theory that there is a norepinephrine hypoactivity in melancholic depression, with less affected acetylcholine activity.

105.
Elliott, A. and C. Carter, Pupil size after extracapsular cataract extraction and posterior chamber lens implantation: a prospective randomized trial of epinephrine and acetylcholine. Ophthalmic Surg, 1989. 20(8): p. 591-4. The effects of using epinephrine in the irrigating fluid and intracameral acetylcholine were studied by measuring changes in pupil size in the 48 hours following extracapsular cataract extraction and intraocular lens implantation in 39 eyes. Epinephrine reduced peroperative pupil constriction, but its effect was insignificant thereafter. The pupil constriction following acetylcholine was maximal at 2 hours and was still significant at 4 hours, but pupils redilated by 6 hours. Neither drug had any effect after this time. The edge of most lens implants was visible at 6 hours, after which pupils steadily constricted.

106.
Suzuki, R., S. Kobayashi, and H. Yoshino, [The inhibitory cholinergic innervation of the dilator on the movement of the pupil]. Nippon Ganka Gakkai Zasshi, 1984. 88(12): p. 1555-7.

107.
Naito, M., [The autonomic nervous system and eyes: the role of the sympathetic nerve on extra-ocular muscle and pupil]. Nippon Ganka Gakkai Zasshi, 1971. 75: p. 988-95.

108.
Pohjanpelto, P., [Carbachol in cataract surgery used for constriction of the pupil]. Duodecim, 1969. 85(24): p. 1504-7.

109.
Cook, J.E., M.A. Kolka, and C.B. Wenger, Chronic pyridostigmine bromide administration: side effects among soldiers working in a desert environment. Mil Med, 1992. 157(5): p. 250-4. The side effects of chronic pyridostigmine bromide administration were studied in seven male soldiers performing moderate-intensity exercise in a desert environment. A 2-week, double-blind, placebo-controlled crossover design was employed in which pyridostigmine was administered for 7 consecutive days (30 mg orally, t.i.d.). Four hours each day were spent in the heat (42 degrees C, 20% relative humidity); 2 hours rest followed by 2 hours moderate exercise (40% maximal aerobic power). Each day, subjects completed four symptom questionnaires and received three focused physical examinations. Symptoms reported did not differ between treatment groups except for fewer headaches during pyridostigmine treatment. Soldiers were unable to distinguish the effects of pyridostigmine from placebo. Pyridostigmine was associated with lower resting diastolic blood pressure (approximately 4 mmHg, p less than 0.05), smaller pupil diameter (approximately 0.5 mm, p less than 0.01), decreased handgrip strength (approximately 3%, p less than 0.05), and higher final rectal temperature (approximately 0.1 degree C, p less than 0.01). Effects of this magnitude are not likely to appreciably limit performance. We conclude that chronic pyridostigmine administration does not negatively impact on soldiers' ability to perform physical work over repeated days in a desert environment.

110.
Borland, R.G., et al., Studies on the possible central and peripheral effects in man of a cholinesterase inhibitor (pyridostigmine). Hum Toxicol, 1985. 4(3): p. 293-300. The effect of a reversible cholinesterase inhibitor (pyridostigmine: 30 mg, 8-hourly for 3 days) on psychomotor performance and visual function and on the electrical activity of the brain was studied in healthy man. It was not possible to detect any change during the six individual experimental sessions over the 3 days, but with pooling of the data there was a drug effect. The threshold for detection of a flickering light was increased and less responses were missed on a dynamic visual-acuity task. Visuo-motor coordination was impaired. The observations were consistent with the known activity of the drug and suggest an increase in central arousal and minimal alteration in motor coordination.

111.
Goel, A., S. Joseph, and T.K. Dutta, Organophosphate poisoning: predicting the need for ventilatory support. J Assoc Physicians India, 1998. 46(9): p. 786-90. The present study evaluated 103 consecutive patients of organophosphate poisoning with special reference to the need for ventilatory support. Of 103 patients, 36(34.95%) required assisted ventilation. The need for ventilatory support was significantly more with greater time duration for institution of specific treatment, low level of sensorium at admission, pin-point pupils and generalized fasciculations, presence of convulsions, presence of respiratory insufficiency at admission, and higher initial atropine requirement for atropinization. The study also proposes a system of grading of severity, modified from the existing systems proposed.

112.
Kay, C.D. and J.D. Morrison, The effects of ingestion of 60 mg pyridostigmine bromide on contrast sensitivity in man. Hum Toxicol, 1988. 7(4): p. 347-52. The effects on vision of ingestion of the anticholinesterase pyridostigmine bromide (60 mg), assessed from pharmacokinetic data to provide at least 20% inhibition of blood cholinesterase over the 1 1/2-4 1/2 h experimental period, was compared with 60 mg lactose in a double-blind crossover protocol. Contrast sensitivity to stationary oscilloscope-generated gratings of 3-40 c/deg showed a small but significant increase of 7% which was consistent with a small reduction in pupil diameter, surmised to cause a small improvement in optical quality. This reduction in pupil diameter was, however, overshadowed by a larger though still non-significant reduction on the second visit to the laboratory compared with the first. Contrast sensitivities to laser interference fringes observed in the Maxwellian view, by which the effects of the optical media are essentially bypassed, thus providing an entirely neural assessment, were unchanged after pyridostigmine. It is concluded that pyridostigmine may be given as a prophylactic in anticipation of exposure to an organophosphorus anticholinesterase without a deleterious effect on stationary visual function.

113.
Loupe, D.N., et al., Pupillary response to tropicamide in patients with Alzheimer disease. Ophthalmology, 1996. 103(3): p. 495-503. PURPOSE: To determine whether pupillary responses to dilute tropicamide could be used as a diagnostic test for Alzheimer disease (AD). The authors also investigated whether concurrent use of an oral acetylcholinesterase inhibitor (tacrine) alters the pupillary response to dilute tropicamide in patients with AD, and whether pupillary responses to dilute tropicamide differ in young versus older control subjects. METHODS: Pupillary diameter and area of both eyes were measured in light and darkness, at 10-minute intervals for 40 minutes after random instillation of 0.01% tropicamide to one eye. Four groups of subjects were studied: 9 patients with AD, 10 who were treated with tacrine, 11 older control subjects, and 10 young control subjects. RESULTS: Mean change in anisocoria was not significantly different among groups at any of the measurement time points. Mean percent change in diameter of the treated eyes showed a trend toward faster maximum dilatation in the AD groups, but change in pupillary measurements did not identify individuals with AD. CONCLUSION: Pupillary response to dilute tropicamide did not effectively distinguish individual patients with AD from young or older control subjects.

114.
Macic, I., et al., [Antagonism of miosis induced by sarin and VX in rabbits]. Vojnosanit Pregl, 1986. 43(2): p. 103-8.

115.
Nozaki, H., et al., Secondary exposure of medical staff to sarin vapor in the emergency room. Intensive Care Med, 1995. 21(12): p. 1032-5. OBJECTIVE: To clarify the risk of secondary exposure of medical staff to sarin vapor in the emergency room, and to warn emergency room staffs of the hazard. DESIGN: Retrospective observational survey. SETTING: Emergency department of a university hospital in a metropolitan area of Japan. PARTICIPANTS: Fifteen doctors treating victims of a terrorist attack with sarin in the Tokyo subways on the day of the attack. MEASUREMENTS AND RESULTS: Of the 15 doctors who worked in the emergency room treating the victims, 13 became simultaneously aware of symptoms during the resuscitation of two victims who were exposed to sarin. Among 11 doctors (73%) who complained of dim vision, the pupils were severely miotic (<2 mm) in 8 (73%). Other symptoms included rhinorrhea in eight (53%), dyspnea or tightness of the chest in four (27%), and cough in two (13%). Atropine sulfate was given to six, and pralidoxime was given to one of these six doctors. To decontaminate the emergency room of sarin vapor, ventilation was facilitated and all belongings of the patients were sealed up. None of the doctors noticed worsening of their symptoms thereafter. CONCLUSIONS: Careful attention to the risks of secondary exposure to toxic gas in the emergency room and prompt decontamination if such exposure should occur are necessary in the case of large-scale disasters caused by sarin.

116.
Nozaki, H., et al., Relationship between pupil size and acetylcholinesterase activity in patients exposed to sarin vapor. Intensive Care Med, 1997. 23(9): p. 1005-7. OBJECTIVE: To elucidate the effect of sarin vapor on pupil size and erythrocyte acetylcholinesterase activity (AchE). DESIGN: Retrospective observational survey. SETTING: Emergency department of an urban teaching hospital. PATIENTS: 80 patients who were exposed to sarin in a terrorist attack in Tokyo subways. MEASUREMENTS AND RESULTS: Pupil size and AchE activity on the day of exposure were measured. Among the 80 patients, the pupils were miotic (< 3 mm) in 50 patients (62.5%), while AchE activity was below the normal range (< 1.2 U) in 34 patients (42.5%). AchE was significantly lower in the miotic group than in the group with normal pupils (1.0 +/- 0.5 U vs 1.5 +/- 0.3 U, p < 0.01). In the miotic group, AchE activity was lower than normal in 32 patients (64.0%) but was decreased in only 2 patients in the normal pupil group (6.7%) (p < 0.01). CONCLUSIONS: Miosis is a more sensitive index of exposure to sarin vapor than erythrocyte AchE. Systemic poisoning is apparently less likely to develop if the patient's pupil size is normal on arrival at the hospital.

117.
Rengstorff, R.H., Accidental exposure to sarin: vision effects. Arch Toxicol, 1985. 56(3): p. 201-3. Two men were accidentally exposed to vapors of sarin, a cholinesterase inhibitor and extremely toxic nerve gas. Diagnosis was confirmed by depressed cholinesterase activity, and fixed extremely miotic pupils. No other signs or symptoms developed and neither man required treatment. Recovery to normal cholinesterase activity was gradual over a 90-day period. Pupillary reflexes were not detectable until 11 days after exposure; the miotic pupils dilated slowly over a 30-45 day-period. Eye pain and blurred vision did not occur; visual acuity and amplitude of accommodation were improved for several weeks. Other functions not affected significantly were intraocular pressure, visual fields, color vision, heterophorias, and vergences.

118.
Sidell, F.R. and W.A. Groff, The reactivatibility of cholinesterase inhibited by VX and sarin in man. Toxicol Appl Pharmacol, 1974. 27(2): p. 241-52.

119.
Wiley, R.W., J.C. Kotulak, and I. Behar, The effects of pyridostigmine bromide on visual performance. Aviat Space Environ Med, 1992. 63(12): p. 1054-9. The effects of pyridostigmine bromide (PB) on selected visual functions were measured on four healthy aviator candidates. Following a pretreatment day during which baseline measurements were completed, subjects were administered currently recommended doses (30 mg, t.i.d.) of PB for 3 d during which their visual functions were assessed using a repeated measures design. Spatial resolution ability was evaluated with high and low contrast visual acuity charts and contrast sensitivity charts at three luminance levels. Dark adaptation was evaluated by measuring visual thresholds for 40 min after a standardized retinal photopigment bleach. Also, refractive error and several oculomotor functions (lateral phoria, fusional vergence, accommodative amplitude, and pupil size) were measured. On days that the subjects ingested PB, only refractive error and pupil diameter were significantly different, and these only minimally. We conclude that the use of PB at doctrinal doses will not significantly compromise an aviator's visual ability.

120.
Schneider, R., A test for the assessment of the duration of the action of neostigmine and of the relative potencies of various anticholinesterases using the pupil of the mouse. J Pharm Pharmacol, 1970. 22(4): p. 298-301.

121.
Beaver, K.M. and T.J. Gavin, Treatment of acute anticholinergic poisoning with physostigmine. Am J Emerg Med, 1998. 16(5): p. 505-7. Five cases of acute anticholinergic poisoning presenting to an inner-city emergency department (ED) are discussed. All five patients presented with classic signs and symptoms of anticholinergic toxicity, which included tachycardia, hot, dry and flushed skin, markedly dilated and fixed pupils, and pronounced delirium. The patients were violently agitated, and physical restraint was required. Initial treatment with benzodiazepines did not diminish their combative behavior. Treatment with intravenous physostigmine salicylate resulted in a decrease in agitation within 15 to 20 minutes of therapy. No untoward effects occurred as a result of treatment with physostigmine.

122.
Crowell, E.B., Jr. and J.S. Ketchum, The treatment of scopolamine-induced delirium with physostigmine. Clin Pharmacol Ther, 1967. 8(3): p. 409-14.

123.
Wilhelm, B., et al., [Pupillography as an objective attention test]. Wien Med Wochenschr, 1996. 146(13-14): p. 387-9. Infrared video pupillography (IVP) allows continuous recording of spontaneous pupillary oscillations in darkness which change characteristically with fatigue. Pupil size in darkness is age-related, has its maximum in the second decade and subsequently decreases during life time. Normally, the pupil oscillates in darkness with a frequency of about 1 Hz and amplitudes of less than 0.3 mm. Excessive daytime sleepiness causes instability of this pupillary behaviour which is constant in alert normals, and so called fatigue waves appear with an amplitude reaching several millimeters. The frequency profile is dominated by slow frequencies below 0.5 Hz, while average pupil size decreases continuously with time. As IVP is an objective and time-saving method it could become an important supplement to test procedures used in sleep medicine and sleep research to measure daytime sleepiness.

124.
Wilhelm, B., et al., [Pupillography for objective vigilance assessment. Methodological problems and possible solutions]. Ophthalmologe, 1996. 93(4): p. 446-50. To measure vigilance disorders in healthy normals or in patients (narcolepsy, sleep apnea syndrome) is difficult, time-consuming and hardly objective with present methods. Recording and analysis of spontaneous pupillary behaviour in darkness by infrared video pupillography is an objective and time-saving method to measure daytime sleepiness. However, certain external conditions must be satisfied (avoid light, noise, stress) to get reliable results. Spontaneous pupillary oscillations are recorded in darkness over 10 min and data are analyzed by fast Fourier transformation, with additional calculation of the mean pupillary diameter for each time segment (approx. 1 min). While in the alert normal, pupil remains dilated during the measurement in darkness and oscillates with an amplitude below 0.3 mm and a frequency about 1 Hz, there are characteristic changes in fatigue: (1) low-frequency components dominate the spontaneous pupillary oscillations, with an amplitude reaching several millimeters, and (2) pupil diameter decreases with time. Infrared video pupillography could play a role as a screening method and therapy control for hypersonic patients (most frequent: sleep apnea syndrome) with excessive daytime sleepiness. An objective, time-saving method like infrared video pupillography would be useful in sleep medicine and psychiatry when testing the level of vigilance, and in psychology or industrial medicine as well, providing informations about acute vigilance problems in healthy normals.

125.
Morad, Y., et al., Pupillography as an objective indicator of fatigue. Curr Eye Res, 2000. 21(1): p. 535-42. PURPOSE: To determine whether parameters calculated from pupillary activity can identify subjects with sleep deprivation, and whether the objective values correlate with a subjective feeling of fatigue. METHODS: pupil size in the dark was recorded continuously for 10 minutes in 12 healthy volunteers using an infrared video camera. Two recordings were made for each subject: after a full night's sleep, and after 24 hours of sleep deprivation. Several parameters calculated from pupil size and activity were analyzed and compared with a subjective rating of the state of alertness provided by the participants in each test. RESULTS: All pupillary parameters differed significantly between alertness and fatigue (p = 0.0076-0. 0186). Changes in one of the parameters - average pupillary diameter - correlated with changes in the subjective level of sleepiness (r = -0.51, p = 0.028). Although the values of most parameters differed among subjects, an absolute value of more than 25 in one parameter, cumulative pupillary variability ratio, was always associated with sleep deprivation. CONCLUSION: On-line analysis of the pupillogram using the suggested parameters can be performed easily to produce a real-time assessment of an individual's state of alertness or fatigue that correlates with his/her subjective assessment of this state.

126.
Danker-Hopfe, H., et al., Time-of-day variations in different measures of sleepiness (MSLT, pupillography, and SSS) and their interrelations. Psychophysiology, 2001. 38(5): p. 828-35. The aim of the present study is to analyze how well physiological measures of sleepiness derived from pupillography and the Multiple Sleep Latency Test correlate with a subjective measure, the Stanford Sleepiness Scale (SSS) score. The results are based on data from 12 healthy participants, who underwent these tests every 2 hr from 7:00 a.m. until 11:00 p.m. Sleep latencies were correlated with four different variables derived from pupillography and the SSS score. The results indicate that the physiologically based variables correspond very well. This is reflected by similar patterns of time-of-day variations, a good agreement at the group level, and correlations at the individual level, whereas the SSS shows a quite different pattern of variation. The two physiological measures of sleepiness seem to reflect the same aspect of the level of tonic central nervous activation, which is not correlated with the subjective feeling of sleepiness.

127.
Coelho, F. and J. Birks, Physostigmine for Alzheimer's disease. Cochrane Database Syst Rev, 2001(2): p. CD001499. BACKGROUND: The main pharmacological approach for the treatment of Alzheimer's disease (AD) has been based on the use of agents potentiating cholinergic transmission, particularly by inhibiting acetylcholinesterase (AChE), the enzyme that destroys acetylcholine after it has been secreted into the synaptic clefts. Physostigmine is an AChE inhibitor originally extracted from calabar beans. It is licensed in many countries as an agent for reversing the effect of drugs and poisons causing the anticholinergic syndrome. Studies conducted more than 20 years ago suggested that physostigmine could improve memory in people with or without dementia. Investigation of this property has been limited by the very short half-life of physostigmine. Various forms of administering the drug have been tried to overcome this problem, most recently a controlled-release (CR) oral formulation, and a skin patch. It has been proposed as a potential drug for the symptomatic treatment of AD. OBJECTIVES: To determine whether there is evidence of beneficial effects for the use of physostigmine in Alzheimer's disease. To assess the incidence and severity of adverse effects. SEARCH STRATEGY: The Cochrane Controlled Trials Register was searched using the following terms: 'physostigmine', 'physostigmine salicylate', 'Synapton' and 'Antilirium' in accordance with the Cochrane Dementia and Cognitive Improvement Group's search strategy. The pharmaceutical company was contacted. SELECTION CRITERIA: All relevant unconfounded, double-blind, randomized, placebo-controlled trials in which physostigmine was administered for more than one day to patients with dementia of Alzheimer type. Trials in which the allocation to the treatment was not randomized, or in which the allocation to the treatment was not concealed were excluded. DATA COLLECTION AND ANALYSIS: Data were extracted independently by two reviewers (JMC & JB), pooled where appropriate and possible, and the weighted or standardized mean differences or Peto odds ratios (95% CI) were estimated. Where possible, intention-to-treat analysis was used. MAIN RESULTS: Fifteen studies were included using four different methods of administration of physostigmine. Four studies, involving 29 people in total, used intravenous infusion; seven, involving 131 people, used a conventional oral form; four, involving 1456 participants, used a controlled-release oral form, and one study of 181 people used a verum skin patch. There are no usable results from the intravenous infusion trials, and the few results from the conventional oral form showed no benefit of physostigmine compared with placebo. The results from two of the four studies of the controlled-release physostigmine apply only to a group of patients identified as responders in a pre-randomization titration period. The best dose physostigmine (mean 25mg/day) was associated with a 1.75 point improvement on ADAS-Cog score (mean difference -1.75, 95% confidence interval -2.90, -0.60 on an intention-to-treat basis) and a 0.26 point improvement on the CGIC score (treated as a continuous scale) (mean difference -0.26, 95% confidence interval 0.06, 0.46 on an intention-to-treat basis) compared with placebo at 6 weeks. There were statistically significantly higher numbers of patients from the physostigmine group withdrawing from the trial (22/183 vs 2/183)(OR 5.92, 95% confidence limits 2.59, 13.54) and suffering at least one event of nausea, vomiting, diarhoea, anorexia, dizziness, stomach pain, flatulence or sweating compared with placebo at 6 weeks. The best dose physostigmine (mean 27mg/day) was associated with a 2.0 point improvement on ADAS-Cog score (mean difference -2.02, 95% confidence interval -3.59, -0.45 on an intention to treat basis) compared with placebo at 12 weeks. There were statistically significantly higher numbers of patients from the physostigmine group withdrawing from the trial due to adverse events (13/83 vs 5/93)(OR 3.05, 95% confidence limits 1.15, 8.07) and suffering at least one event of nausea, vomiting, diarhoea, anorexia, dizziness, stomach pain, tremor, asthenia or sweating compared with placebo at 12 weeks. 

When no attempt was made to identify responders and all relevant patients with Alzheimer's disease were randomized, fixed dose physostigmine (mean 33 mg/day) was associated with a statistically significantly higher number withdrawing (234/358 vs 31/117)(OR 4.82, 95% confidence limits 3.17, 7.33), withdrawing due to adverse events (196/358 vs 10/117) (OR 6.54, 95%confidence limits 4.29, 9.95) and suffering at least one event of nausea, vomiting, diarhoea, anorexia, dizziness, stomach pain, dyspepsia, sweating, asthenia, dyspnoea or abnormal dreaming compared with placebo at 24 weeks. The results from the study of the verum patch physostigmine show that the double dose (delivering mean dose 12mg/day) was associated with statistically significantly higher numbers suffering at least one adverse event of vomiting, nausea or abdominal cramps compared with placebo at 24 weeks, but placebo was associated with statistically significantly greater numbers of gastrointestinal complaints at 24 weeks compared with single-dose physostigmine. [BG: Does not specify what the placebo was] REVIEWERS' CONCLUSIONS: The evidence of effectiveness of physostigmine for the symptomatic treatment of Alzheimer's disease is limited. Even in a controlled release formulation designed to overcome the short half-life, physostigmine showed no convincing benefit and adverse effects remained common leading to a high rate of withdrawal.
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Damodaran, T.V., et al., Sarin causes early differential alteration and persistent overexpression in mRNAs coding for glial fibrillary acidic protein (GFAP) and vimentin genes in the central nervous system of rats. Neurochem Res, 2002. 27(5): p. 407-15. Neurotoxic effects of single dose of 0.5 x LD50 sarin (O-isopropylmethylphosphonoflouridate) on central nervous system (CNS) of male Sprague-Dawley rats were studied. We investigated the mRNA expression of the astroglial marker genes glial fibrillary acidic protein (GFAP) and vimentin to evaluate the fate of astroglial and neuronal cells, because reactive gliosis is very often used to assess the extent of CNS damage. Rats were treated with 50 microg/kg/ml of sarin and terminated at the time-points 1 and 2 hours and 1, 3, and 7 days post-treatment. Control rats were treated with normal saline. Total RNA was extracted and Northern blots were hybridized with cDNA probes for GFAP and vimentin, as well as 28S RNA (control). The data obtained indicate that a single dose of sarin (0.5 x LD50) showed induction in the transcript levels of GFAP and vimentin in the cortex, cerebellum, brainstem and midbrain, and spinal cord. The induction showed distinct spatial-temporal differences for each tissue studied. Both GFAP and vimentin were induced at 1 hour in all the tissues studied except brainstem, where moderate and high levels of GFAP induction were noted at 1 and 3 days. Overexpressed transcript levels of GFAP and vimentin remained high in more responsive tissues such as the brainstem and midbrain. Other tissues, such as the cortex, spinal cord, and cerebellum showed a more downward trend for either GFAP or vimentin, or both, transcript levels at 7 days. It is noteworthy that both cortex (318 +/- 12%) and spinal cord (368 +/- 12%) showed relatively higher induction of GFAP, whereas cortex alone showed the highest level of overexpressed vimentin transcript levels (284 +/- 11%). Overall it is also clear that both GFAP and vimentin are needed for the effective recovery involving co-ordinated alternating up- and downregulation of these two key astrocyte genes, depending on tissue specificity. The changes seen in the transcript levels of GFAP and vimentin may be the result of astrocyte dysfunction and loss, accompanied by compensatory proliferation and dedifferentiation of the astroglia. These changes could affect the neuronal cell types, thus altering the neuron-glia homeostasis.
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228.
Artru, A.A. and J.D. Michenfelder, A re-examination of physostigmine-induced cerebral protection in the hypoxic mouse. A critical assessment of the model. Stroke, 1980. 11(2): p. 197-9. Using the hypoxic (FiO2 = 0.05) mouse model as originally described, the survival time following pretreatment with physostigmine was examined. The maximum increase in survival time was 87% following a physostigmine dose of 0.4 mg/kg. This increase was considerably less than that previously reported for this drug in a hypoxic mouse study wherein the standard method for exposing mice to hypoxia was altered. We speculate that this alteration in methodology resulted in small variations in FiO2 sufficient to account for the differences between these studies.

229.
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Shaw, P.J. and P.G. Ince, Glutamate, excitotoxicity and amyotrophic lateral sclerosis. J Neurol, 1997. 244 Suppl 2: p. S3-14. The "glutamate hypothesis" is one of three major pathophysiological mechanisms of motor neurone injury towards which current research effort into amyotrophic lateral sclerosis (ALS) is directed. There is great structural and functional diversity in the glutamate receptor family which results from combinations of 14 known gene products and their splice variants, with or without additional RNA editing. It is possible that motor neurones express a unique molecular profile of glutamate receptors. Abnormal activation of glutamate receptors is one of five main candidates as a final common pathway to neuronal death. In classical acute excitotoxicity, there is influx of Na+ and CI-, and destabilisation of intracellular Ca2+ homeostasis, which activates a cascade of harmful biochemical events. The concept of secondary excitotoxicity, where cellular injury by glutamate is triggered by disturbances in neuronal energy status, may be particularly relevant to a chronic neurodegenerative disease such as ALS. Data are now beginning to emerge on the fine molecular structure of the glutamate receptors present on human motor neurones, which have a distinct profile of AMPA receptors. Two important molecular features of motor neurones have been identified that may contribute to their vulnerability to neurodegeneration. The low expression of calcium binding proteins and the low expression of the GluR2 AMPA receptor subunit by vulnerable motor neurone groups may render them unduly susceptible to calcium-mediated toxic events following glutamate receptor activation. Eight lines of evidence that indicate a disturbance of glutamatergic neurotransmission in ALS patients are reviewed. The links between abnormal activation of glutamate receptors and other potential mechanisms of neuronal injury, including activation of calcium-mediated second messenger systems and free radical mechanisms, are emphasised. Riluzole, which modulates the glutamate neurotransmitter system, has been shown to prolong survival in patients with ALS. Further research may allow the development of subunit-specific therapeutic targeting of glutamate receptors and modulation of "downstream" events within motor neurones, aimed at protecting vulnerable molecular targets in specific populations of ALS patients.

244.
US links motor neurone disease with Gulf War service. BMJ, 2002. 324: p. 65. ALS.

245.
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PURPOSE: We evaluated an association between veterans' Gulf War service and reported adverse pregnancy outcomes. METHODS: We conducted a health survey in which selected reproductive outcomes of a population-based sample of 15,000 Gulf War veterans representing four military branches and three unit components (active, reserve, and National Guard) were compared to those of 15,000 non-Gulf veteran controls. RESULTS: Male Gulf veterans, compared with their non-Gulf veteran controls, reported a significantly higher rate of miscarriage (odds ratio [OR] = 1.62; 95% confidence interval [CI] = 1.32-1.99). Female Gulf veterans also reported more miscarriages than their respective controls, although their excess was not statistically significant (OR= 1.35; CI = 0.97-1.89). Both men and women deployed to the Gulf theater reported significant excesses of birth defects among their liveborn infants. These excess rates also extended to the subset of "moderate to severe" birth defects [males: OR= 1.78 (CI = 1.19-2.66); females: OR = 2.80 (CI = 1.26-6.25)]. No statistically significant differences by deployment status were found among men or women for stillbirths, pre-term deliveries or infant mortality. CONCLUSION: The risk of veterans reporting birth defects among their children was significantly associated with veteran's military service in the Gulf War. This observation needs to be confirmed by a review of medical records to rule out possible reporting bias.
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