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Markers of inflammation, Vitamin E and peripheral nervous system function The InCHIANTI study.

Di Iorio A, Cherubini A, Volpato S, Sparvieri E, Lauretani F, Franceschi C, Senin U, Abate G, Paganelli R, Martin A, Andres-Lacueva C, Ferrucci L.

Laboratory of Clinical Epidemiology, Department of Medicine and Sciences of Aging, University "G. D'Annunzio", Via dei Vestini 5, 66013 Chieti Scalo, Italy.

BACKGROUND:: Aging of the peripheral nervous system is associated with several morphologic and functional changes, including a decrease of the nerve conduction velocity. There is evidence that these changes contribute to age-related-decline in muscle strength, sensory discrimination, and autonomic responses. The aim of this study was to characterize the decline in nerve conduction velocity in the peripheral nervous system over the aging process and to identify factors that, independent of age, affect nerve conduction velocity. METHODS:: We measured motor nerve conduction velocity of the right superficial peroneal nerve using a standard neurophysiologic technique in a population-based sample of subjects aged between 20 and 103 years old enrolled in the InCHIANTI study. RESULTS:: Average conduction velocities in the peripheral nerve decreased linearly with age in both sexes. We found that diabetes, cognitive impairment, uric acid, sIL-6R and alpha-tocopherol were significant predictors of nerve conduction velocity independently of the potential confounding effect of age, sex, sexxage interaction term, height, lymphocytes, neutrophils number, alpha1 and alpha2-globulin serum protein. CONCLUSIONS:: Our findings are consistent with the hypothesis that inflammation and inadequate antioxidant defenses are associated with accelerated decline of nerve conduction velocity over the aging process.
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Plasma nitrotyrosine levels, antioxidant vitamins and hyperglycaemia.

Bo S, Gambino R, Guidi S, Silli B, Gentile L, Cassader M, Pagano GF.

Department of Internal Medicine, University of Turin, Turin, Italy. sbo@molinette.piemonte.it

AIMS: Studies on plasma nitrotyrosine (NT) levels, a measure of oxidative injury, in diabetes are limited and discordant; the amount of antioxidants might represent a possible explanation for the discordant results. The aim of this paper is to evaluate the association between plasma NT levels and glucose tolerance status, according to antioxidant vitamin intakes. METHODS: In three hundred men randomly selected from a population-based cohort, NT levels were measured and dietary intake assessed by a food-frequency questionnaire. Results NT values were similar in patients with diabetes (n = 34), impaired fasting glucose (n = 77) and normoglycaemic subjects (n = 189). However, in subjects with lower than recommended daily intakes of antioxidant vitamins C and A, NT levels were significantly higher in the diabetic patients. In a multiple regression model, after adjustments for age, body mass index (BMI) and smoking habits, NT levels were significantly associated with fasting glucose in patients with lower intakes of vitamin C (beta = 11.4; 95% CI 1.3-21.5) and vitamin A (beta = 14.9; 95% CI 3.9-25.9), but not in subjects with lower intake of vitamin E. CONCLUSION: A significant positive correlation between NT levels and fasting glucose is evident only in the presence of a reduced intake of some antioxidant vitamins. These findings might explain, at least in part, the discrepant results of previous studies and, if confirmed by further studies, suggest a simple measure (a balanced diet) to alleviate the increased oxidative stress of diabetes.
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Effects of triple antioxidant combination (vitamin E, vitamin C and alpha-lipoic acid) with insulin on lipid and cholesterol levels and fatty acid composition of brain tissue in experimental diabetic and non-diabetic rats.

Ozkan Y, Yilmaz O, Ozturk AI, Ersan Y.

Faculty of Medicine, Research Hospital, Department of Internal Medicine, 23167-Elazig, Turkey.

The aim of this research was to examine the effects of a triple antioxidant combination (vitamins E (VE) and C (VC) plus alpha-lipoic acid (LA)) on the total lipid and cholesterol levels and the fatty acid composition of brain tissues in experimental diabetic and non-diabetic rats. VE and LA were injected intraperitoneally (50mg/kg) four times per week and VC was provided as a supplement dissolved in the drinking water (50mg/kg). In addition, rats in the diabetes 1 and D+VELAVC groups were given daily by subcutaneous insulin injections (8IU/kg), but no insulin was given to rats in the diabetes 2 group. The results indicate that the brain lipid levels in the D+VELAVC, diabetes 1 and diabetes 2 groups were higher than in the control group (P<0.01). Total lipid was also higher in the non-diabetic rats treated with LA and VC. Total cholesterol was higher in the diabetes 1 and diabetes 2 groups (P<0.05) than in controls. Cholesterol levels were similar in the D+VELAVC and LA groups but lower in the VC, VE and VELAVC groups of non-diabetic rats (P<0.05 and P<0.01). In respect of fatty acid composition, palmitic acid levels were lower in the diabetes 2 and non-diabetic VE groups than the control group (P<0.05), but higher in the non-diabetic LA group (P<0.05). Oleic acid (18:1 n-9) levels were lower in the diabetic and non-diabetic groups than the control group (P<0.01), but higher in the non-diabetic LA group. Arachidonic acid (20:4 n-6) levels were similar in the diabetes 1, D+VELAVC and control groups (P>0.05) but higher in the non-diabetic VE, VC, LA and VEVCLA groups (P<0.05) and lower in the diabetes 2 group (P<0.05). Docosahexaenoic acid (22:6 n-3) was elevated in the diabetes 2 and VEVCLA groups (P<0.01, P<0.05). In conclusion, the current study confirmed that treatment with a triple combination of VE, VC and LA protects the arachidonic acid level in the brains of diabetic and non-diabetic rats.
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Molecular targets of diabetic vascular complications and potential new drugs.

Da Ros R, Assaloni R, Ceriello A.

Department of Pathology and Medicine, Experimental and Clinical, Chair of Internal Medicine, University of Udine, Italy.

In diabetes, oxidative stress plays a key role in the pathogenesis of vascular complications, and an early step of such damage is considered to be the development of an endothelial dysfunction. Hyperglycemia directly promotes an endothelial dysfunction inducing process of overproduction of superoxide and consequently peroxynitrite, that damages DNA and activates the nuclear enzyme poly(ADP-ribose) polymerase. This process, depleting NAD+, slowing glycolsis, ATP formation and electron transport, results in acute endothelial dysfunction in diabetic blood vessels and contributes to the development of diabetic complications. These new findings may explain why classical antioxidants, like vitamin E, that work scavenging already formed toxic oxidation products, have failed to show beneficial effects on diabetic complications, and suggest new and attractive "causal" antioxidant therapy. New, low molecular mass compounds that act as SOD or catalase mimetics or L-propionyl-carnitine and lipoic acid, that work as intracellular superoxide scavengers, improving mitochondrial function and reducing DNA damage, may be good candidates for such strategy, and preliminary studies support this hypothesis. This "causal" therapy would also be associated with other promising tools such as LY 333531, PJ34 and FP15, which block protein kinase beta isoform, poly(ADP-ribose) polymerase and peroxynitrite, respectively. It is now evident that, statins, ACE inhibitors, AT-1 blockers, calcium channel blockers and thiazolidinediones have a strong intracellular antioxidant activity, and it has been suggested that many of their beneficial ancillary effects are due to this property. This preventive activity against oxidative stress generation can justify a large utilization and association of this compounds for preventing complications in diabetic patients where antioxidant defences have been shown to be defective.
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The molecular basis for oxidative stress-induced insulin resistances.

Evans JL, Maddux BA, Goldfine ID.

Medical Research Institute, San Francisco, CA 94107, USA. jevansphd@earthlink.net

Reactive oxygen and nitrogen molecules have been typically viewed as the toxic by-products of metabolism. However, accumulating evidence has revealed that reactive species, including hydrogen peroxide, serve as signaling molecules that are involved in the regulation of cellular function. The chronic and/or increased production of these reactive molecules or a reduced capacity for their elimination, termed oxidative stress, can lead to abnormal changes in intracellular signaling and result in chronic inflammation and insulin resistance. Inflammation and oxidative stress have been linked to insulin resistance in vivo. Recent studies have found that this association is not restricted to insulin resistance in type 2 diabetes, but is also evident in obese, nondiabetic individuals, and in those patients with the metabolic syndrome. An increased concentration of reactive molecules triggers the activation of serine/threonine kinase cascades such as c-Jun N-terminal kinase, nuclear factor-kappaB, and others that in turn phosphorylate multiple targets, including the insulin receptor and the insulin receptor substrate (IRS) proteins. Increased serine phosphorylation of IRS reduces its ability to undergo tyrosine phosphorylation and may accelerate the degradation of IRS-1, offering an attractive explanation for the molecular basis of oxidative stress-induced insulin resistance. Consistent with this idea, studies with antioxidants such as vitamin E, alpha-lipoic acid, and N-acetylcysteine indicate a beneficial impact on insulin sensitivity, and offer the possibility for new treatment approaches for insulin resistance
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Protective effects of moderate exercise with dietary vitamin C and E on blood antioxidative defense mechanism in rats with streptozotocin-induced diabetes.

Naziroglu M, Butterworth PJ.

Dept. of Physiology, Veterinary Faculty, Firat University, Elazig, TR-23 119 Turkey.

Daily moderate exercise and supplementation of vitamins C and E (VCE) can be beneficial in diabetes by ameliorating the effects of free radical production. The present study sought to analyze the effect of moderate exercise accompanying VCE supplementation on lipid peroxidation (LP) and antioxidative systems in the blood of streptozotocin-induced diabetic rats. Forty female Wistar rats were randomly divided 4 groups. The 1st and 2nd groups served as the control and diabetic groups, respectively. The 3rd group was the diabetic-exercise group. The 4th group, also diabetic-exercise rats, received VCE-supplemented feed. Animals in the exercised groups were moderately exercised on a treadmill 5 days a week for 3 weeks. Diabetes was induced on Day 0 of the exercise. Plasma and red blood cell (RBC) samples were taken from all animals on Day 20. 

Glutathione peroxidase, catalase, and reduced glutathione levels in plasma and RBCs, and vitamins A, E, and beta-carotene in plasma were lower in diabetic rats than in control animals, whereas there was a significant increase in platelet counts in both plasma and RBC LP levels. 

The decreased antioxidant enzymes and vitamins, and the increased LP levels and WBC counts, did improve through exercise only, although their levels were mostly increased by exercise + VCE supplementation. There were no significant changes in the hemoglobin and hematocrit values in the 4 groups. In conclusion, these data demonstrate an increase in LP in the blood of diabetic animals whereas there was a decrease in the antioxidant vitamins and enzymes. However, dietary VCE with moderate exercise may strengthen the antioxidant defense system by decreasing reactive oxygen species.
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Associations between concentrations of alpha- and gamma-tocopherol and concentrations of glucose, glycosylated haemoglobin, insulin and C-peptide among US adults.

Ford ES, Mokdad AH, Ajani UA, Liu S.

Division of Adult and Community Health, National Center for Chronic Disease Prevention and Health Promotion, Centers for Disease Control and Prevention, 4770 Buford Highway, MS K66, Atlanta, GA 30341, USA. eford@cdc.gov

Our objective was to study the cross-sectional associations between concentrations of alpha- and gamma-tocopherol and concentrations of glucose, glycosylated haemoglobin, insulin and C-peptide among US adults. 

We used data for 1289 participants without self-reported diabetes who were aged > or =20 years in the National Health and Nutrition Examination Survey 1999-2000. 

Alpha-tocopherol concentration was inversely associated with glucose concentration (beta per mmol/l=-0.01064, SE 0.00356, P=0.004) after adjusting for age, sex, race or ethnicity, education, smoking status, concentrations of total cholesterol and triacylglycerols, systolic blood pressure, waist circumference, alcohol use, physical activity, time watching television or videos or using a computer, and use of vitamin/mineral/dietary supplements. 

Among 659 participants who did not report using supplements, this association was no longer significant whereas the concentration of alpha-tocopherol was inversely associated with concentration of C-peptide (beta per mmol/l=-0.01121, SE 0.00497, P=0.024). 

Gamma-tocopherol concentration was positively associated with concentration of glucose (beta per mmol/l=0.09169, SE 0.02711, P=0.001) and glycosylated haemoglobin (beta per mmol/l=0.04954, SE 0.01284, P<0.001), but not insulin or C-peptide. The relationships between physiologic concentrations of the various forms of vitamin E and measures of glucose intolerance deserve additional investigation.
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Effect of vitamin E supplementation on microalbuminuria, lipid peroxidation and blood prostaglandins in diabetic patients.

Hirnerova E, Krahulec B, Strbova L, Stecova A, Dekret J, Hajovska A, Ch A, Dukat A.

2nd Department of Internal Medicine, University Hospital, Faculty of Medicine, Comenius University, Bratislava, Slovakia. hirnerova@hotmail.com

BACKGROUND: Oxidative stress is an important pathogenic factor in the development of diabetic vascular complications. AIMS: To study the effect of vitamin E supplementation on microalbuminuria, plasma levels of malondialdehyde (MLD) and metabolites of prostaglandins TXA2 (TXB2) and PGI2 (6-keto-PGF1alpha) and to evaluate the relation between plasma MLD and thromboxane B2 (TXB2) in diabetic patients. PATIENTS AND METHODS: Diabetic microalbuminuric patients were supplemented with vitamin E 1200 IU daily (EVIT, Rodisma, Germany) and measurements of microalbuminuria, MLD, TXB2 and 6-ketoPGF1alpha were repeated after 4 months of treatment. RESULTS: Vitamin E supplementation lowered microalbuminuria (93.8 +/- 45.6 vs 67.95 +/- 28.4 microg/min, p < 0.05), MLD (0.55 +/- 0.26 vs 0.32 +/- 0.16 micromol/l, p < 0.001) and also TXB2 level (115.14 +/- 22.7 vs 15.32 +/- 14.7 ng/l, p < 0.001) in diabetic microalbuminuric patients. The changes of 6-keto-PGF1alpha after treatment were not significant. CONCLUSIONS: Our results did not show any significant relationship between levels of MLD and TXB2. Vitamin E supplementation significantly lowered microalbuminuria, MLD and TXB2. (Tab. 2, Fig. 2, Ref. 35).
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Effects of long-term vitamin E supplementation on cardiovascular events and cancer: a randomized controlled trial.

Lonn E, Bosch J, Yusuf S, Sheridan P, Pogue J, Arnold JM, Ross C, Arnold A, Sleight P, Probstfield J, Dagenais GR; HOPE and HOPE-TOO Trial Investigators.

Population Health Research Institute, Hamilton Health Sciences and McMaster University, Hamilton, Ontario.

CONTEXT: Experimental and epidemiological data suggest that vitamin E supplementation may prevent cancer and cardiovascular events. Clinical trials have generally failed to confirm benefits, possibly due to their relatively short duration. OBJECTIVE: To evaluate whether long-term supplementation with vitamin E decreases the risk of cancer, cancer death, and major cardiovascular events. DESIGN, SETTING, AND PATIENTS: A randomized, double-blind, placebo-controlled international trial (the initial Heart Outcomes Prevention Evaluation [HOPE] trial conducted between December 21, 1993, and April 15, 1999) of patients at least 55 years old with vascular disease or diabetes mellitus was extended (HOPE-The Ongoing Outcomes [HOPE-TOO]) between April 16, 1999, and May 26, 2003. Of the initial 267 HOPE centers that had enrolled 9541 patients, 174 centers participated in the HOPE-TOO trial. Of 7030 patients enrolled at these centers, 916 were deceased at the beginning of the extension, 1382 refused participation, 3994 continued to take the study intervention, and 738 agreed to passive follow-up. Median duration of follow-up was 7.0 years. INTERVENTION: Daily dose of natural source vitamin E (400 IU) or matching placebo. 

MAIN OUTCOME MEASURES: Primary outcomes included cancer incidence, cancer deaths, and major cardiovascular events (myocardial infarction, stroke, and cardiovascular death). Secondary outcomes included heart failure, unstable angina, and revascularizations. 

RESULTS: Among all HOPE patients, there were no significant differences in the primary analysis: for cancer incidence, there were 552 patients (11.6%) in the vitamin E group vs 586 (12.3%) in the placebo group (relative risk [RR], 0.94; 95% confidence interval [CI], 0.84-1.06; P = .30); for cancer deaths, 156 (3.3%) vs 178 (3.7%), respectively (RR, 0.88; 95% CI, 0.71-1.09; P = .24); and for major cardiovascular events, 1022 (21.5%) vs 985 (20.6%), respectively (RR, 1.04; 95% CI, 0.96-1.14; P = .34). Patients in the vitamin E group had a higher risk of heart failure (RR, 1.13; 95% CI, 1.01-1.26; P = .03) and hospitalization for heart failure (RR, 1.21; 95% CI, 1.00-1.47; P = .045). Similarly, among patients enrolled at the centers participating in the HOPE-TOO trial, there were no differences in cancer incidence, cancer deaths, and major cardiovascular events, but higher rates of heart failure and hospitalizations for heart failure. CONCLUSION: In patients with vascular disease or diabetes mellitus, long-term vitamin E supplementation does not prevent cancer or major cardiovascular events and may increase the risk for heart failure.

NOTE : è noto che ad alto dosaggio (400 UI = 40 volte il fabbisogno giornaliero) la vitamina E riduce la formazione di alcune sostanze anti cancro (es quelle che si formano dagli Omega 3) riducendo così i benefici; sarebbe interessante il confronto fra dosi normali es 30UI e stati carenziali es 5 UI che sono molto frequenti.
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Anti-inflammatory effects of alpha-tocopherol.

Singh U, Jialal I.

Laboratory for Atherosclerosis and Metabolic Research, University of California Davis Medical Center, 4635 Second Avenue, Res 1 Building, Room 3000, Sacramento, CA 95817, USA.

Cardiovascular disease (CVD) is the leading cause of morbidity and mortality in the western world. Its incidence has been increasing lately in the developing countries. Much evidence suggests a major role for inflammation in all phases of atherosclerosis. Cell adhesion molecules, cytokines, chemokines, and monocytes-macrophages as well as T lymphocytes play a pivotal role in atherogenesis. C-reactive protein (CRP), a downstream marker of inflammation, in addition to being a risk marker for CVD, could contribute to atherosclerosis. Dietary micronutrients with anti-inflammatory properties, specially alpha-tocopherol, may play an important role with regard to the prevention and treatment of CVD. alpha-Tocopherol has been shown to have anti-inflammatory effects both in vitro and in vivo. alpha-Tocopherol therapy, especially at high doses, has been shown to decrease release of pro-inflammatory cytokines (such as interleukin-1beta, interleukin-6, and tumor necrosis factor-alpha) and the chemokine interleukin-8, and to decrease adhesion of monocytes to endothelium. In addition, alpha-tocopherol has been shown to decrease CRP levels in patients with CVD and having related risk factors for CVD (such as diabetes and smoking). Furthermore, pro-inflammatory cytokines and plasminogen activator inhibitor-1 (PAI-1) levels have also been shown to be decreased with alpha-tocopherol supplementation in vivo. In this review, our focus will be on anti-inflammatory effects of alpha-tocopherol reported in in vivo studies
