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Vitamin E:  Tocopherols

Tocopherol means “to bring forth life”

Vit E has widespread biological effects in maintaining health of reproductive, circulatory, muscular, skeletal, immune and nervous system.  It is a well known stabilizer of membranes and therefore provides suitable environment for synthesis and activity of membrane associated enzymes that protect against toxin damage. In addition it has antioxidant properties.

Biochemical Functions:  
· Antioxidant

· decreases TNF and protein kinase C

· stabilizes cell membranes

· inhibits platelet aggregation

· enhances immune function at moderate doses, but may inhibit immune function at high doses. 

· mild inhibitor of prostaglandin synthetase

· inhibits glycosylation as well (600 IU –1200 IU/day).  

· controls one of the rate limiting steps of heme synthesis (so deficiency would result in decrease of Cyto-P450)
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	· vitamin E and iron exhibit mutually inhibitory effects by forming insoluble complexes

· (PUFAs, EFAs(( vitamin E requirement

· vit C regenerates vit E tocopherol from tocopheryl radical

· w/ vit D: bone metabolism

· Selenium (100-200 (g), Cys and Met spare vit E

· vitamin E is necessary for conversion of (carotene to retinal as well as transport and storage; vit E generally enhances the therapeutic effect of vitamin A
	· Phenothiazines:  vitamin E (800-1,600 IU/day) reduced the severity of tardive dyskinesia although patients with tardive dyskinesia for more than five years did not respond.

· AZT (zidovudine):  vitamin E may enhance the effectiveness of AZT and reduce its toxicity.

· Pretreatment with Vit E caused decrease in cardiomyopathy from adriamycin.
Unsubstantiated Drug Reactions in the literature 

· Warfarin:  an early reports suggesting that vitamin E increases the bleeding tendency in patients on warfarin has been refuted. However, some practitioners have observed a possible enhancing interaction with doses of 400 IU qd or greater.


	Dosage and Administration:   RDA: 15 IU qd
     The usual dosage range is 100-1600 IU/day.  Although alpha-tocopherol is the main form of vitamin E in food and the usual form of vitamin in supplements, beta-, gamma- and delta-tocopherol are also present in food.  Gamma-tocopherol is more effective than alpha-tocopherol at inhibiting peroxynitrite-induced oxidation (due to WBC activity in the immune response), a reaction which may play a role in the development of cardiovascular disease, cancer and neurodegenerative diseases.  Therefore, the preferred form is food derived “mixed tocopherols.

     Since vitamin E and iron are antagonistic, therapeutic use of either nutrient requires separate administration.

Vitamin E is listed as International Units (IU) and mg.  

Naturally occurring form, d-alpha tocopherol (RRR-alpha-tocopherol), 1 mg = 1.5 IU.  

Synthetic form, d,l-alpha-tocopherol (all rac-alpha-tocopherol), 1 mg = 1 IU.  


	Food Sources: wheat germ oil


	Deficiency Signs: rare

· cardiovascular:  hemolytic anemia, easy bruising

· dermatological:  dry skin

Deficiency of Vit E in diet markedly enhances lipid peroxidation and changes in lipid composition in tissues In vit E deficient rats paraquat toxicity is enhanced. Vit E Supplementation had a reverse effect and protected against Paraquat toxicity.

In Vit E deficiency there is an increase in lead toxicity (anemia, splenomegaly and increase in RBC fragility [rats]). By increasing Vit E these results were prevented.


	Toxicity Signs:  No significant toxicity has been reported with doses up to 3,200 IU/day.  However, the long-term safety of high doses has not been studied.  Vitamin E does not appear to raise blood pressure, contrary to early reports.  The safe upper limit set by the Nutrition Research Council is arbitrary and without justification.


Clinical Indications

	Cardiovascular Conditions

	Atherosclerosis
	100-400 IU/day 
	Controlled studies w/ conflicting results:  may reduce the risk of myocardial infarction; CHAOS study:  73% reduction in heart attack recurrence.

	Intermittent claudication
	400-1,600 IU/day for at least 3 months
	Controlled trials:  Increased walking distance.


	Connective Tissue Conditions

	Fibrotic Conditions:  Peyronie’s disease, Depuytren’s contracture
	300-2,000 IU/day for at least 6 months
	Uncontrolled trials and anecdotes:  reported to be effective 


	Gynecological Conditions

	Fibrocystic breast disease
	400-800 IU/day
	Anecdotal and uncontrolled trials w/ conflicting results:  showed benefit.

	Menopausal hot flashes
	400-1,200 IU/day Unesterified tocopherols appear to be more effective than esterified forms.
	Appears to be occasionally helpful.  Improvement has been reported in several uncontrolled trials whereas no benefit was found in controlled trials.  

	Premenstrual syndrome
	600 IU/day
	Controlled study:  relieved symptoms.

	Infertility
	-200 IU/day for female, 100 IU/day for male

-600IU/day w/ selenium (100-200 mcg/day)
	-Improved the rate of live births in couples with a history of habitual abortion. 

-Uncontrolled trials:  Improved sperm quality in infertile men. 


	Immune Conditions

	Hepatitis (chronic)
	Hep. B:  600 IU/day x 6 months; Hep C:  1,200 IU/day x 8 weeks
	Of 12 patients w/ hepatitis B 5 had complete response, compared with none of 12 in an untreated control group.  In 6 patients with hepatitis C refractory in interferon therapy, fibrosis appeared to be prevented. 

	HIV infection
	800 - 1200 units; over 1200 IU of vitamin E can lead to impairment in beta carotene absorption 


	Helpful in reversing bone marrow suppression induced by AZT and other drugs. Supplementation can increase CD4 cell counts to some extent. Vitamin E slows the growth of the virus itself. 


	Musculoskeletal Conditions

	Restless legs syndrome
	400-800 IU/day
	Uncontrolled trials:  reportedly effective

	Osteoarthritis
	600-1,600 IU/day
	Uncontrolled trials:  relieved symptoms, but considered supportive therapy.

	Osgood-Schlatter’s disease
	400 IU/day with selenium (200 mcg/day for 1 month then 100 mcg /day)
	Clinical observation- JV Wright


	Neurological Conditions

	Epilepsy in children
	400 IU/day
	Controlled study:  Reduced seizure frequency by at least 60% in 10 of 12 children (up to 90%) whereas none of 12 children in placebo group showed that degree of improvement.


	Metabolic conditions

	Carbon tetrachloride toxicity
	
	Although CCl4 does not cause liver damage via lipid peroxidation, Vit E partially prevents CCl4 hepatotoxicity.  Pretreatment with Vit E in animals 
and humans prior to Ozone and Nitrous Oxide exposure provides partial protection against toxicity of these agents.


	Rheumatological Conditions

	Autoimmune conditions in general
	
	Theoretical and uncontrolled trials:  May have value in the overall management of autoimmune disease, possible by stabilizing lysosomal membranes or by reducing the production of antigenic molecules such as oxidized LDL or glycosylated proteins

	Scleroderma
	oral
	Case reports:  may relieve cutaneous, but not internal manifestations.


