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Vitamin E: a-Tocopherol and the Other Forms of Vitamin E*

Cho, Sung-Hee®
Department of Food Science and Nutrition, Catholic University of Daegu, Daegu 712-702, Korea

ABSTRACT

Vitamin E has been a generic term for all tocopherol and tocotrienol derivatives. The most active form of vitamin E

isoforms in vivo is regarded to be

a-tocopherol which is the only form defined as vitamin E in the US Food and Nutri-

tion Board, causing controversy over setting dietary reference intake (DRI) of vitamin E. However, most of the coun-
tries other than the US maintain the original concept that all isoforms are accepted as vitamin E but with different bio-
potency. The roles of the isoforms of vitamin E other than a-tocopherol have received continuous attention. Among them
those of 7-tocopherol and a@-tocotrienol have been most studied in comparison with a-tocopherol, since 7-tocophe-
rol comprises major form of vitamin E in many plant seeds and those of the both vitamin E have been implicated in
unique physiological functions. This review summarizes findings that have led a better understanding of vitamin E
absorption, transport, tissue storage and various functions common and specific to vitamin E isoforms focusing - and 7-
tocopherol as well as tocotrienols. It is expected to help redefining vitamin E and setting its DRI for Koreans. (Korean J

Nutr 2010; 43(3): 303~314)
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Sources: Adapted from Traber.'3)

Table 1. Vitamin E contents in fats and oils (mg/100 g)

Tocopherol Tocotrienol
a 7 o) a B Ve 5
Animal fats”
Lard 1.0 0.1
Butter 4.0 0.3
Tallow 2.0 0.2
Plant oils
Soybean” 102 612 182
Corn? 177 339 1.3
Olive” 13.8 03 -
Rapeseed” 145 271 09
Rice bran” 176 174 -
Sesame seed” -  423.6
Palm” 212 - 45 9.1 21 193 45

Sources: 1) Adapted from, Ref.!) 2) Ref.,2 3) Ref3
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Fig. 3. Plasma labeled a-tocopherol time course.”) The partici-
pants (n = 5) ingested vitamin E-fortified apples (22 mg dé- a-
tocopherol/serving) after a breakfast that contained 0%, 6%, or
21% fat (percentage of total kcal). Each trial was separated by
a 2-wk washout period. Plasma dé- (labeled) and dO-(unlabel-
ed) a-tocopherol(-T) concentrations (£ SE; analyzed by liquid
chromatography-mass spectrometry) are shown at each time
point for each trial.
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Table 2. Concentrations of ¢- and y-tocopherol in the plasma and tissues of human and rodents

Human"

Rat and mice”

y-tocopherol

a-tocopherol

y-tocopherol a-tocopherol

15-20 1.3-1.7 7.2—13.0
- 4.5-53 30.0—-33.4
440 + 279 29.5 + 4.1 798 £ 6.9
155 + 163 3.6—5.6 15.1-22.7
127 £ 74 3.0+28 8.9 £3.0

Plasma (zmol/L) 2-7
Liver (nmol/g) -
Adipose (nmol/g)? 176 + 80
Muscle (nmol/g) 107
Skin (nmol/g)* 180 + 89
1) Data??)

2) Data3031)

3) Data for rodents30 The animals were fed diets with a ratio of y- to a-tocopherol of 2 : 1, 40—60 and 20—30 mg/kg. respe-ctively
4) Data for rodents3!) These mice were fed a diet containing 30 mg a-tocopherol/kg and—9 mg/kg 7-tocopherol/kg
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Table 3. Effects of Various Vitamin E Compounds on Preneopla-
stic (CL-S1), Neoplastic (—=SA), and Malignant (+SA) Mammary
Epithelial Cell Growth (ICs0) and Viability (LDso) (Adapted from
Ref. 58)

Vitamin E CL-S1 - SA + SA
TRF IC50 13 #M 7 M 6 uM
LD50 50 uM 43 1M 38 M
a-Tocopherol IC50 >120 kM > 120 kM > 120 M
LD50 >250 uM >250 pM > 250 #M
y-Tocopherol IC50 >120 kM >120 kM > 120 M
LD50  >250 #M  >250 uM > 250 M
J-Tocopherol IC50 55 M 47 M 23 M
LD50  >250 #M 166 #M 125 M
a-Tocotrienol IC50 12 M 7 uM 5 1M
LD50 27 M 28 M 23 M
y-Tocotrienol IC50 8 M 5 uM 4 uM
LD50 19 uM 17 uM 14 M
J-Tocotrienol IC50 7 M 4 M 3 «M
LD50 16 M 15 M 12 #M

ICso indicates treatment dose that induced a 50% growth inhibi-
fion as compared with controls over the 5-day culture period.
LDso indicates treatment dose that induced a 50% reduction in
viable cell number as compared with controls after a 24-hr ex-
posure period. Cells in LDso studies were grown in culture and
maintained on control media for 5 days prior to being exposed
to their respective treatments. Each treatment group contained
six replicates initially plated in 24-well plates at a density of 1 X
105 (CL-S1) or 5 X 104 (=SA or +SA) cells/well (Adapted from
Mclntyre BS, Briski KP, Gapor A, Sylvester PW. Antiproliferative and
apoptotic effects of tocopherols and tocotrienols on preneo-
plastic and neoplastic mouse mammaty epithelial cells (44544)
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