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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 «-tocopherol have received continuous attention. Among them

those of

y-tocopherol and a-tocotrienol have been most studied in comparison with a-tocopherol, since y-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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7-tocopherol, tocotrienol.
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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 13
Olive” 13.8 03 -
Rapeseed’ 145 271 09
Rice bran” 176 174 -
Sesame seed” - 4236
Palm” 21.2 - 45 91 21 193 45

Sources: 1) Adapted from, Ref.D) 2) Ref.,2 3) Ref.3)
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tocotrienols (A) and all rac-e-to-
copherols (B). Source. 9
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Fig. 3. Plasma labeled a-tocopherol time course.” The partici-
pants (n = 5) ingested vitamin E-fortified apples (22 mg d6- 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 d0- (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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Fig. 4. Vitamin E secretion in chylo-
microns (A) and RRR-a-tocopherol
preferentially resecreted by the li-
ver and distribution to circulating
lipoproteins (B). Source.1?
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Table 2. Concentrations of ¢- and 7-tocopherol in the plasma and tissues of human and rodents

Human”

Rat and mice”

7 -tocopherol

a-tocopherol

7 -tocopherol a-tocopherol

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

15-20 13-17 7.2—-13.0
- 45-53 30.0-33.4

440 £ 279 295t 41 79.8 £ 6.9
155 + 163 3.6-5.6 15.1-22.7
127 £ 74 3.0x28 8.9 = 3.0

1) Data?
2) Datas303D

3) Data for rodents3® The animals were fed diets with a ratio of 7-to «a-tocopherol of 2 : 1, 40—60 and 20—30 mg/kg, respe-ctively
4) Data for rodents3d These mice were fed a diet containing 30 mg ¢-tocopherol/kg and—9 mg/kg 7 -tocopherol/kg

o} wEbAd oA YellM y-EFdHE] ¥ T FEE o-EF
HZol Hleto] UnkA o7 209% mwko g vrov) Ak Al
5 FRRAAN y-EFAE 0| o-EFHEL 30~
40%° gotar Az oMz 50%7H4] Eeh 5334
o= F 74 FE7t vlsest oko® EAStaL Al
y-EFHE0] ¢-EFAE Bt 38 H F10% Rk
] (Table 2)*” 7} ZZA|A 9] y-EF5&2] 7]50] e
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il
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NoJA AH- AFAREE] Aol St y-ETHEe] g
7} o-8 Hr} $53F A1o' Hadk vk Qi) A 1Y
100 mg/kg AF2 y-EFZAE Fol3tais o 3AFH2 d4
# S37 F thrombogenesis 94 G347} o-% B} ¢
“8I31aL superoxide o] A4 A dst oA o
SFEIATEY Wk ofe} - EFAE Fol= I} F
Z2A9] superoxide dismutase 843} FWzA O] = 2H7
o] A (PR FEl/okd Bold) did e s St
AHE? @-EFTFEol vlste] AA|Rt - EFHE2] AA)
of| A =g Aol oA a3 R Qlek Ohrvall 5
& Aed dgte] A y-EaE ol ARl Bk
Sty Basiglon] =71ke] vl Aol 3 p-ER
HE FFo] FE groboRle] A APgEoe] dF o-
EFAE o] 2 A vlste] 25%4 Eriu
HBHITEY sk 39k ool w1 oS o= o
TAZES] A Aol AAtellA] y-EFHES ol AH
§F Al @-EFTE BEAE AFS A=l vlgte] 4
AP OFE QIgh Abgo] o] Wgk3-S Hol FLY TES
ARESE thdek oA Aol p-ERTE FHe] 57% &
sh= EF9E £3E0] colon adenoma® FHAAIF o
o] PGE2, leukotriene B4 9 nitrotyrosine?] A&
THksEe]"Y Qo] & E cyclooxygenase?] B4 W3}e}
olaksA A AAZE Fo VH o R LIRSS B Fu
ATh & W AR R y-EFHES o-ETHES] &
e} vlawste] A= o T Aot AME ideal gl
th. Helzlsouer 5Vl & -2} y-EFHZE H37) 3=
& AFEE (hihgest quintile) oA AAF7} W2 ARE
Hop fo]Aox Al qto] Wokom T gili= y-EF9
ol o gdsiditk 28y Hekole e-EHE a9
7} y-B3E AF a3 v SEinh
EaEg

HIER] Eof] tigh dA7ollx] EFE g gk A5
ExmEe] gt 24 % v 1% J=o] =343
= Ark A7 A2 Zlo] EREddes I

=

F9 2130l F4-9} rice bran oil9] A} 287}
2
]_

X, 30 o

KO R

o% & 54 AYe] =3H7] v 3]
EFEAZY] A FE TEXoMt o
AA ATRE Fate] AFs] s gtor o T
o] ExEgdES ARste] X#H L gl
EFEZY Fre EaElEd HE Aot glo] AE
ARERE A elN e-EFER M9 bioavailability 7} 27.7%
Hol® g-ExsEel] vjad vk s Gujelln Pz

ke AE7t o-EFEE Buh @3] 7 vEh e
stk 2y -2 s-ExED S0 79 bioavailabi-
lity7} a-82] 1/3 5=0]0th"” HepG2 A|ES o] g3+ A
ollX= EFEMNES] HF it Abkzo] ETHES] o
AR o) a-, y-REiel et 242 o-CEHC, y-CEHC
E A EG e EFvEe] vlste] B tiAbe= FoR
YERATEY Q1A Ego| EAlsh: EFENLS] s
a@-8°] 0.7~1 pmol/L, B-8°] 0.3~0.4 pmol/Lo]H y-2}
6-32 0.1 pmol/L °J8tz Wgkot 45 F<2F 200 mg2)
y-EFEZAEL] BE Fo EFHEO|Y o-EFEZ A
9] Foll Pake FA ZorA o] 0.5 pmol/L FEE A
3] S7FATEY @-8b y-EFER IS 27 FAA A
T TGl wl A, 9, A, 25 SollA A9
= ZAoA ALY T2 AN -EFHES
o FHE3S u e-EFEF AL 224 Yo s5rt
el gakEl o-CEHCY: S7Ftslont y-EsEe]<l
0] 24 Ul9) 7k gasi sigkor] y-CEHCS) 7}
T ol y-EFEALS EFHE0 IS 1] 3SS
Kof TRtk Aol T Z419] FrksbA] <] thiobar-
bituric acid reactive substances (TBARS) 9] %7} a-
EFHE wHs Fojof nlste] y-EsER eI} B3 Fo
Stols wl FrelshAl Fhaste] 24 U9 y-ETER e

T Aol WE §71H a3t o-EFE NS e
133] Ko Ttk JAlst A e-EFEAES o-
E &% 9 273 AT Folsiels wl e H e}

A7) A9l -ERER NS HAS B 5 qlglon] A
olo.

o

fe of

EFEMNES] 17 T avhi= s Ag oA, &
o2 ARG Agow QokET o] &

W y-ESEelA Blsto] xpEstE o doletal ®ojXIt),
olefgt gute] ksl #go] 7|21 oS & Hlow
BZFEARE 1 2]9] AR V]ofshs 2o Bl Qlvh B
FEHAL2] i35S liposomes AHESH= in vitro7]
MM ExE3 vud o o $A dehss A9 BA
T in vivooll X 2AY o] S Jehds 497 Bk
ol y-EFAES - EFUEY VS Wt rREA
2 in vivoold 755 3labr] 213k AAZRAQ st o
A Eoll €] Zpolel] 7191sk= Zlow o AXI) AleeiA] &
gk ool T3t 7] o & LDL Ak} o AP o] F71ste] a-
EREYAES FHAHE M9 £58491 3-hydroxy-
3-methylglutaryl CoA reductase (HMGR) 2] &S ¥
F= Zgo] Uk EsERdlEe] o%k HMGRE] &4 =




Table 3. Effects of Various Vitamin E Compounds on Preneopla-
stic (CL-S1), Neoplastic (—SA), and Malignant (+SA) Mammary
Epithelial Cell Growth (ICso) and Viability (LDso) (Adapted from
Ref. 58)

Vitamin E CL-S1 —SA +SA
TRF IC50 13 M 7 M 6 uM
LD50 50 #M 43 M 38 M
a-Tocopherol IC50 >120 kM >120 gM > 120 1M
LD50 >250 kM >250 uM  >250 1M
y-Tocopherol IC50 >120 kM >120 kM >120 M
LD50 >250 uM  >250 M >250 xM
d-Tocopherol IC50 55 M 47 M 23 M
LD50 >250 M 166 1M 125 M
a-Tocotrienol IC50 12 M 7 M 5 1M
LD50 27 M 28 M 23 M
y-Tocotrienol IC50 8 M 5 uM 4 nM
LD50 19 M 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-
tion 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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