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ABSTRACT

In the DMBA induced rat mammary tumor model, palm oil
appeared to be less tumourigenic than corn oil, soy-
bean o0il, beef tallow and lard. Palm o0il is a rich
source of tocotrienols which have been reported to
have antitumour activity against certain types of
transplantable murine tumors. Results of the present
experiments showed that palm oil stripped of its vita-
min E tocopherols and tocotrienols (EFPO) enhanced
tumorigenesis compared to palm oil containing vitamin
E. 1In view of this a second experiment was designed
to determine whether addition of a tocotrienol rich
fraction (TRF) of palm oil to corn oil was able to
inhibit development of mammary tumors in the DMBA
treated rat model. One hundred female Sprague Dawley
rats at 50 days of age were treated with a single dose
of 5 mg of DMBA. They were then divided into 5 groups
and fed semi-synthetic diets containing 20% by weight
(40 en%) of either corn oil (C0), refined bleached and
deodorized palm oil (RBDPO), corn oil + 500 ppm TRF,
corn oil + 1000 ppm TRF or CO + 135 ppm a-tocopherol.
The . experiment was terminated 5 months after DMBA
treatment. The RBD palm oil group had the lowest
tumor incidence, tumor count and tumors per rat compa-
red to animals fed the CO diet. This suggests that CO
has a greater tumor promoting effect than palm oil.
Supplementation of TRF at 500 ppm to corn oil did not
provide protection. However at the higher concentra-
tion of 1000 ppm of TRF, the corn oil fed animals had
significantly greater median latency period, lower
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tumor incidence and tumor count than the corn oil fed
group as well as the group supplemented with either
500 ppm of TRF or 135 ppm a-tocopherol. The results
appear to indicate that supplementation of corn oil
with adequate amounts of TRF may give some protection
against the cancer promoting effect of corn oil. The
results also suggest that the favourable effects obse-
rved on a palm oil diet maybe attributed to the prese-
nce of naturally occurring tocotrienols in palm oil.
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esis, Vitamin E, Tocopherols, Tocotrienols.

INTRODUCTION

Palm oil is an edible vegetable o0il containing approximately
50% saturated and 50% unsaturated fatty acids(1-3). Palm oil
triglycerides are structurally different from the triglycerides
of other vegetable o0ils(4,5). Palm oil is also a potential new
source of vitamin E(6,7) Some of the tocopherol isomers present
in palm o0il, the tocotrienols, are not normally present in other
edible o0ils(2). Tocopherols have saturated side chains whereas
tocotrienols have unsaturated side chains. Both tocotrienols and
tocopherols are found in various components of the human diet.

Several functions of vitamin E are relevant in considering its
role in cancer prevention and control. In addition to its role as
a free radical scavenger, Vitamin E enhances the body's immune
response system. Vitamin E also inhibits the conversion of ni-
trites to the cancer promoting nitrosamines in the stomach(8).
From studies using cell culture and animal models, it appears
that vitamin E and the other antioxidants alter cancer incidence
and growth through their action as anticarcinogens, quenching
free radicals or reacting with their products(9-13).

Recent studies in our laboratory have shown that diets rich in
palm oil (PO) did not promote chemically-induced mammary carcino-
genesis in female rats compared to diets rich in either soybean
oil (SBO) or corn oil (CO)(14). In a separate study, Sylvester
et al(15) showed that rats fed a high PO diet before and during
carcinogen treatment had lower mammary tumour incidence when
compared to rats fed diets high in tallow or lard over the exper-
imental period.

Palm oil differs substantially from other dietary fats and oils
in its fatty acid composition, triglyceride structures and minor
components(14). The observed lack of tumor promotion by a pa%m
0il diet may reflect the unique chemical structure of its tri-
glycerides or the effects of its minor components such as Fhe
sterols, B-carotene, tocopherols or tocotrienols. In the earlier
study(14) rats fed crude palm oil and those fed refined, bleached
and deodorized palm oil (RBDPO) gave similar results although the
latter is devoid of B-carotene. Thus, f-carotene did not seem to
be the protective factor in the chemically-induced mammary car-
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cinogenesis. This study was therefore designed to study the
effects of the other minor components in PO, namely the tocopher-
ols and tocotrienols, in their ability to modify carcinogenesis
gn a Dimethyl benz(a)anthracene (DMBA) induced rat model.

TERIA AND oDs

Eggpg:a;iou of Vitamin E free Palm 0il (EFPO)

EFPO was prepared from RBDPO by passing the oil through an
Yiumina column(16). Briefly, 100 ml of RBDPO was dissolved in
290 ml of hexane and eluted through a column that was packed with
100 g of aluminium oxide. The oil was then recovered from the
-lpate by evaporation of the solvent under vacuum. The oil was
scked for its Vitamin E content and it was found that a single

g&s through such a column was sufficient to free the oil of all

b :: j \f._ &

~ pFemale Sprague-Dawley rats were obtained from the Animal
Breeding Unit, University of Malaya at 45 days of age. They were
houséd in temperature- and light-controlled room with food and

Ih Experiment 1, seventy rats were divided into four groups and
were fed semipurified diets containing 20% by weight of either
RBDPO, gsoybean oil (SBO), coconut oil (CNO) or vitamin E-free

1m oil (EFPO). The composition of the oils is given in Table
. The proportions of major ingredients in the diets were as
llows: casein 23.5% dextrose 45%, fat 20%, cellulose 5%, vita-
n mix 1%, (AIN76) salt mix 5%, (AIN76) methionine 0.3% and
holine bitartarate 0.2%. The diets were normally prepared in 3

:_vﬁiots,and were stored in a cold room at 4°C until use.

TABLE 1

[Fakty Acid Composition of Soybean 0il, RBD Palm 0il,
Vitamin E-Free Palm 0il and Coconut 0il

————
FA SBO RBDPO EFPO CNO

% of total fatty acids

0.1 0.2 0.4 58.3
0.1 1.1 1.1 19.3
10.8 43.7 43.6 8.9
4.0 4.5 4.1 2.5
23.6 40.4 40.7 6.3
55.3 9.4 9.7 1.2
4.8 0.1 0.2 0.2
1.2 0.5 0.1 0.3


































