
why when a high dose alpha-tocopherol supplement is taken at the
same meal as a gamma-tocopherol rich food, the alpha levels of
the blood increase way before gamma does. 

This also explains why alpha-tocopherol is the predominant form
of vitamin E in most human and animal tissues, including blood
plasma.15 However, we learn from researchers such as Burton et
al15 that gamma-tocopherol constitutes as much as 30-50% of the
total vitamin E in human skin, muscle, vein, and adipose tissue.
Furthermore, gamma-tocopherol concentrations are substantially
higher in human than in rodent tissues. This might explain the
different results from interventions with alpha-tocopherol in
animal studies.

Studies indicate that high dose alpha-tocopherol supplementation
considerably decreases the tissue accumulation of gamma-toco-
pherol. After supplementing with 1,200 IU of synthetic alpha-
tocopherol daily for 8 weeks, plasma gamma-tocopherol decreased
in all subjects to 30-50% of initial values.16 A Swedish study
found that patients with coronary heart disease had lower levels of
gamma tocopherol and a higher alpha-to-gamma ratio than
healthy age-matched subjects.17 Maybe foods don't contain high
amounts of alpha tocopherol for a good reason.

Many individuals and even researchers are unaware that natural
Vitamin E is a family of four tocopherols and four tocotrienols,
which occur in various ratios in different foods. Since humans and
animals do not synthesize their own vitamin E, they primarily
acquire tocopherols from plants, which are the only living things
capable of making vitamin E. Gamma-Tocopherol is often the
most prevalent form of vitamin E in plant foods and seeds.15

Vegetable oils such as corn, soybean, and sesame, and nuts such as
walnuts, pecans, and peanuts are rich sources of Gamma-toco-
pherol.15 Because of the widespread use of these plant products,
Gamma-tocopherol represents 70% of the Vit E consumed in the
typical US diet.15

In general, the estimated amount of vitamin E (as d-alpha-toco-
pherol) supplied by the “normal” diet ranges from 6-13 mg per day
in various countries. About three-quarters of adults do not even
meet the RDA for vitamin E, which is 15 mg/day alpha-toco-
pherol, beginning at age 14 (19 mg/day for nursing women). In
two recent surveys in the United States, average dietary intakes of
vitamin E were 7.8 mg (CSFII) and 9.5 mg (NHANES III), quite
below the RDA of 15 mg. There is no RDA yet established for the
other tocopherols (beta, gamma, delta) or any of the tocotrienols
because of our new understanding of these compounds. It is
important to note that the synthetic Vit E mixture contains 7
isomers that are a byproduct of chemical synthesis of vit E and are
not naturally occurring. A lot of studies using synthetic Vit E have
produced disappointing results.15

It is unclear what an optimal Vit E intake would be, especially in
the face of increased oxidative stress caused by environmental
(pollution, metabolic, exercise) or dietary factors (oxidized fats,
excessive PUFA intake). The 400 IU level was observed to be the
threshold for which oxidation of lipoproteins in vitro was compen-
sated to a significant extent.12

All forms of Vitamin E are equally absorbed from the intestine into
the chylomicrons, thus they all have a chance to be delivered to the
tissues in the first passage through lymph and blood until they get
to the liver. Here, a special transfer protein incorporates them into
the VLDL and gives them a second chance to go into the blood
stream for tissue uptake. The following chart depicts the relative
affinities of the liver transfer protein for each form of Vit E.

This transfer protein is called ATTP, or alpha tocopherol transfer
protein because it preferentially binds alpha tocopherol. This explains 
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One research group found that gamma-tocopherol is significantly
more effective than alpha-tocopherol in inhibiting the oxidizing
agent peroxynitrite.18 While alpha-tocopherol can to some extent
inhibit free radical generation, gamma-tocopherol is able to trap
and remove existing free radicals.19 Gamma tocopherol is
thought, therefore to protect cells against the mutagenic and
carcinogenic effects of the reactive nitrogen species.

Recently, it was found that gamma-tocopherol possesses anti-
inflammatory activity by inhibiting prostaglandin E2  synthesis
in lipopolysaccharide-stimulated macrophages and in interleukin
1ß (IL-1ß)-activated epithelial cells, by directly inhibiting
cyclooxygenase-2 (COX-2) activity. In contrast, alpha-tocopherol
has no similar effect.

Other studies found that gamma-tocopherol supplementation led
to a more potent decrease in platelet aggregation and delay of
arterial thrombogenesis than did alpha-tocopherol supplementa-
tion.15 Gamma-Tocopherol supplementation also resulted in
stronger ex vivo inhibition of superoxide generation, lipid
peroxidation, and LDL oxidation. In a follow-up study, this same
group reported that gamma-tocopherol was significantly more
potent than was alpha-tocopherol in enhancing SOD activity in
plasma and arterial tissue and in increasing the arterial protein
expression of both manganese SOD and Cu/Zn SOD.15

Furthermore, although both tocopherols increased nitric oxide
generation and endothelial nitric oxide synthase activity, only
gamma-tocopherol supplementation resulted in increased protein
expression of this enzyme. Because endothelium-derived nitric
oxide is a key regulator of vascular homeostasis, up-regulation of
endothelial nitric oxide synthase and nitric oxide formation by
gamma-tocopherol could be important in preventing vascular
endothelial dysfunction.15 Gamma-Tocopherol is metabolized in
the human body to a compound called gamma-CEHC which
was shown to have natriuretic effect and so it may be of impor-
tance in regulating the blood pressure.15

Recent research is pointing towards the tocotrienol side of the
Vitamin E family to be very active in the area of antioxidant
activity even  against hydroperoxides, cholesterol management
including  apolipoprotein a and b, and cancer protection.30

References
1. Deepak P Vivekananthan, Marc S Penn, Shelly K Sapp, Amy Hsu, Eric J Topol Use of antioxidant 

vitamins for the prevention of cardiovascular disease: meta-analysis of randomised trials. Lancet 
2003; 361:2017-23 

2. Houston M. The role of antioxidants in the prevention and treatment of coronary heart disease. 
JANA, Vol6, No.2 

3. Jialal and S. Devaraj. Antioxidants and Atherosclerosis: Don't Throw Out the Baby With the Bath 
Water. Circulation 107: 926-928,

4. Chen H, Li D, Saldeen T, Romeo F, Mehta JL  Mixed tocopherol preparation is superior to alpha-
tocopherol alone against hypoxia-reoxygenation injury. Biochem Biophys Res Commun. 2002 Feb 
22;291(2):349-53.

5. Rimm EB, Stampfer MJ, Ascherio A, et al. Vitamin E consumption and the risk of coronary heart 
disease in men. N Engl J Med 1993;328:1450-6.

6. Stampfer MJ, Hennekens CH, Manson JE, et al. Vitamin E consumption and the risk of coronary 
heart disease in women. N Engl J Med 1993;328:1444-9.

7. Stephens NG, Parsons A, Schofield PM, et al. Randomised controlled trial of vitamin E in patients
with coronary disease: Cambridge Heart Antioxidant Study (CHAOS). Lancet 1996;347:781-6.

8. Boaz M, Smetana S, Weinstein T, et al. Secondary prevention with antioxidants of cardiovascular 
disease in endstage renal disease (SPACE): randomised placebo-controlled trial. Lancet 
2000;356:1213-8.

9. Azzi A, Breyer I, Feher M, et al. Specific cellular responses to a-tocopherol. J Nutr 2000;130:1649-
52.

10. Knekt P, Heliovaara M, Aho K, et al. Serum selenium, serum alpha-tocopherol, and the risk of 
rheumatoid arthritis. Epidemiology 2000;11:402-5.

11. Maes M, De Vos N, Pioli R, et al. Lower serum vitamin E concentrations in major depression. 
Another marker of lowered antioxidant defenses in that illness. J Affect Disord 2000;58:241-6.

12. Tauber. Vitamin E in humans:Demand and Delivery. ANIU Rev. Nutr. 1996. 16:321-
13. Chopra RK, Bhagavan HN. Relative bioavailabilities of natural and synthetic vitamin E 

formulations containing mixed tocopherols in human subjects. Int J Vitam Nutr Res. 1999 
Mar;69(2):92-5.

14. Liu M, Wallin R, Wallmon A, Saldeen T. Mixed tocopherols have a stronger inhibitory effect on 
lipid peroxidation than alpha-tocopherol alone. J Cardiovasc Pharmacol. 2002 May;39(5):714-21.

15. Qing Jiang, Stephan Christen, Mark K Shigenaga and Bruce N Ames. Gamma-Tocopherol, the 
major form of vitamin E in the US diet, deserves more attention. American Journal of Clinical 
Nutrition, Vol. 74, No. 6, 714-722, December 2001

16. Handelman GJ, et al. Oral alpha tocopherol supplements decrease plasma gamma tocopherol levels
in humans. J Nutr 1985 Jun;115(6):807-13.

17. Ohrvall M, et al. Gamma, but not alpha, tocopherol levels in serum are reduced in coronary heart 
disease patients. J Intern Med 1996 Feb;239(2):111-7.

18. Christen S, et al. gamma tocopherol traps mutagenic electrophiles such as NO(X) and complements
alpha tocopherol: physiological implications. Proc Natl Acad Sci U S A 1997 Apr 1;94(7):3217-22.

19. Cooney RV, et al. gamma tocopherol detoxification of nitrogen dioxide: superiority to alpha 
tocopherol. Proc Natl Acad Sci U S A 1993 Mar 1;90(5):1771-5.

20. Tomeo AC, et al. Antioxidant effects of tocotrienols in patients with hyperlipidemia and carotid 
stenosis. Lipids 1995 Dec;30(12):1179-83.

21. Parker RA, et al. Tocotrienols regulate cholesterol production in mammalian cells by 
post-transcriptional suppression of 3-hydroxy-3-methylglutaryl-coenzyme A reductase. J Biol 
Chem 1993 May 25;268(15):11230-8.

22. Qureshi AA, et al. Lowering of serum cholesterol in hypercholesterolemic humans by tocotrienols 
(palmvitee). Am J Clin Nutr 1991 Apr;53(4 Suppl):1021S-1026S.

23. Qureshi A.A., et al. Novel tocotrienols of rice bran modulate cardiovascular disease risk parameters 
of hypercholesterolomic humans. Journal of Nutritional Biochemistry ( J. NUTR. BIOCHEM.) 
(United States) 1997, 8/5 (290-298).

24. Brown G, et al. Regression of coronary artery disease as a result of intensive lipid-lowering therapy 
in men with high levels of apolipoprotein B. N Engl J Med 1990 Nov 8;323(19):1289-98.

25. Maciejko JJ, et al. Apolipoprotein A-I as a marker of angiographically assessed coronary-artery 
disease. N Engl J Med 1983 Aug 18;309(7):385-9.

26.  Barbir M, et al. High prevalence of hypertriglyceridaemia and apolipoprotein abnormalities in 
coronary artery disease. Br Heart J 1988 Nov;60(5):397-403.

27.  Jiang Q, et al. gamma tocopherol and its major metabolite, in contrast to alpha tocopherol, inhibit
cyclooxygenase activity in macrophages and epithelial cells. Proc Natl Acad Sci U S A 2000 Oct 
10;97(21):11494-9.

28. Saldeen T, et al. Differential effects of alpha- and gamma tocopherol on low-density lipoprotein 
oxidation, superoxide activity, platelet aggregation and arterial thrombogenesis. J Am Coll Cardiol 
1999 Oct;34(4):1208-15.

29. Qureshi AA, et al. Synergistic effect of tocotrienol-rich fraction (TRF(25)) of rice bran and 
lovastatin on lipid parameters in hypercholesterolemic humans. J Nutr Biochem 2001 
Jun;12(6):318-329.

30. Theriault A, Chao JT .Tocotrienol: a review of its therapeutic potential. Clin Biochem 1999 
Jul;32(5):309-19

1. Designs for Health's Vitamin E formula, is not just alpha-tocopherol, it is called High Gamma E because it contains mixed tocopherols, with a 
very high percentage of gamma tocopherol which is the most abundant form found in food.

2. Vitamin E toxicity is very rare and supplements are widely considered to be safe. The National Academy of Sciences has established the daily 
tolerable upper intake level for adults to be 1,000 mg of vitamin E, which is equivalent to 1,500 IU of natural vitamin E or 1,100 IU of synthetic 
vitamin E [12]. However, due to recent scientific reports, Designs for Health does not recommend Vitamin E, as alpha tocopherol, be taken 
alone. Only alpha tocopherol has IU value. The other tocopherols (gamma and delta show the most benefits in recent research) are measured in
mgs. We recommend that alpha tocopherol be balanced out with its counterparts, delta and gamma tocopherol as is found in nature.

3. Designs for Health has a Tocotrienol formula. Our new Tocotrienol formula is called Annoto Tocotrienols and is uniquely isolated from natural 
annatto (a plant that grows in South America). Palm oil tocotrienols are typically 30% tocopherols, while rice bran tocotrienols are typically 50% 
tocopherols. When tocopherols are taken with tocotrienols, the cholesterol -lowering effects are greatly reduced. UltraTrienols contains ZERO 
tocopherols with research to prove its effectiveness.

4. If you are aiming to lower cholesterol levels, we do not recommend that UltraTrienols be taken at the same meal as Twice Daily Multi, Three A 
Day Antioxidant, Ultimate Antioxidant LS, or High Gamma E since they contain some alpha tocopherol.
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