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Abstract

The protective role of two commonly consumed natural dietary items- bitter gourd and tomato against endogenous
as well as 7,12- dimethylbenz(a)anthracene (DMBA) induced lipid peroxidation in the livers of mice was investigated.
The rationale for such an approach is that lipid peroxidation has been suggested to play a key role in human cancer
development. There was a sharp rise in lipid peroxidation (measured as thiobarbituric acid reactive substances
formation) during skin carcinogenesis induced by DMBA in mice. Aqueous extracts of bitter gourd and tomato juice
were found to be very potent inhibitors of lipid peroxidation both in normal and DMBA treated mice. Our observations
support the hypothesis that natural combinations of phytochemicals present in the fruit juices exert cancer-protective

effects via a decrease in lipid peroxidation.
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Introduction diseases of the liver and spleen (Ambasta, 1992). Chemical
studies showed that bitter gourd contains glycosides,
Lipid peroxidation is a normaldthemical process which saponins, alkaloids, reducing sugars, resins, phenolic
involves oxidation of polyunsaturated fatty acids (PUFAgpnstituents, fixed oil and free acids (Dhalla et al., 1961).
as components of cell membranes. Elevated lipMomordica charantiahas been reported to possess
peroxidation can result in generation of various reactieatimutagenic properties which is attributed to the presence
oxygen species and has been associated with tissue inpifrgpecific acylglucossylsterols (Guevara et al., 1990).
due to damage of cellular macromolecules, including DNRegarding influence on skin carcinogenesis, Singh et al
Lipid hydroperoxides (LHPs) are toxic to cells because th€y998) noted the inhibitory potentialomordica charantia
decrease membrane fluidity and permeability and ultimatedgel, pulp, seed and whole fruit extract during the peri-
result in cell lysis (Tappel, 1973., Inouye, 1984., Niki et ainitiation stage (1 week before and 2 weeks after initiation)
1991). Because of this, lipid peroxidation has been suggesaad/or during the tumour promotion stage and noted reduction
to play a key role in human cancer development (WisemanDMBA induced tumour burden. We also observed that
and Halliwell, 1996). oral administration of the aqueous fruit extract can protect
Bitter gourd Momordica charantia.inn), a cucurbitacae against DMBA induction of skin tumours in mice (De, 1999).
fruit, is commonly consumed as a vegetable in India admato (ycopersicon esculentiysa member of the
other Asian countries. It is recognized to be of medicin8blanaceae, is consumed widely as a vegetable and as an
value in the Indian system of medicine and the fruit juice apetizer (juice and ketchup). Active compounds isolated
considered to be a tonic for the stomach with application foom tomato that have anticarcinogenic properties include
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chlorogenic acid, eugenol, quercetin, rutin, kaempferagduction of tumour incidence. Group3:Mice receiving 3
naringenin, alpha and beta carotenes, phytoene, neurospat@pieal applications of 1% DMBA on alternate days followed
and lycopene (Beecher, 1998Y.ecent population study hasby croton oil (1%) applied twice weekly for 2 months.
established a close link between dietary intake of tomato€spup4: Mice receiving bitter gourd extract or tomato juice
a major source of the antioxidant carotenoid lycopene, ataily, simultaneously with carcinogen administration.
lowered risk of cancer (Rao and Agarwal, 1998).
Epidemiological studies have also revealagheficial effects Tissue Sample Preparation
of tomatoagainst cancers of pancreas, colon, rectumlLiver tissue was collected from each experimental mouse,
esophagus, oral cavity, breast and cervix, though it is mevashed in normal saline and blotted dry on filter paper. Pieces
effective against prostate, lung and stomach cancefd00 mg of tissue from each liver were then homogenized
(Giovannucci, 1999). Significant reduction, both in lesioim 1.15% KCI and centrifuged at 1200 g &4or 10 mins.
number and size oDMBA induced rat mammary tumours,The supernatants were collected and centrifuged again at
was observed following treatment with lycopene-enrichdd,000 g at 4C for 10 mins. The supernatant were collected
tomato oleoresin (Sharoni et al., 1997). Reduction amd centrifuged at 54,000¢g for 60 mins @& 4The precipitate
incidence and progression of DMBA induced skine., the microsomal fraction, was taken, suspended in 0.4 ml
papillomas due to oral tomato juice has also been noted (R€], and stored at -2C« (Hogeboom, 1955Assay Method
1999). Lipid peroxidation was estimated by the method of Ohkawa
In view of the growing interest in the search for food ared al (1979). This assessesithgivolipid peroxides formed
diet-related means of preventing carcinogenesis, the preseithe tissues.
study was conducted to assess the role of aqueous extract of
bitter gourd and tomato juice on lipid peroxidation in livelProcedure
induced by dimethylbenzanthracene (DMBA), a compoundTo 0.2 ml of sample, 0.2 ml of 8.1% SDS, 1.5 ml of 20%
that is capable of binding to DNA, RNA and otheacetic acid (pH 3.5) and 1.5 ml of 0.8% TBA were added.

macromolecules and induce carcinogenesis. The volume of the mixture was made up to 4 ml with distilled
water and then heated at 5 bath for 60 min. After

Materials and Methods incubation the tubes were cooled to room temperature and
final volume was made to 5 ml in each tube. 5.0 ml of

Materials butanol:pyridine (15:1 v/v) mixture was added and the

Bitter gourd and tomato were obtained fresh from loc@Pntents were vortexed thoroughly for 2 mins. After
markets. 7,12- dimethylbenz(a)anthracene (DMBA), sodiugghtrifugation at 3000g for 10 mins, the upper organic layer
dodecy! sulphate (SDS), thiobarbituric acid (TBA) anWas taken and its OD read at 532 nm against an appropriate
pyridine were purchased from Sigma Chemicals, USRIank. The levels of lipid peroxides were expressed as nmoles

Acetic acid, n-butanol and potassium chloride were obtain@ld thiobarbituric acid reactive substances (TBARS) / mg
from E. Merck, India. protein using an extinction co-efficient of 1.56X M* cm

1. Protein was assayed by the method of Lowry et al (1951).

Experimental Animals

Swiss albino female mice, weighing 20-24 g in the agResults
group of 4-5 weeks were supplied by the animal colony of
our institute. The animals were maintained in groups of Sconsiderable elevation of lipid peroxides was noted
per cage with alternating periods of light and dad€ 12 following carcinogen administration (P<0.001). Oral intake
hours each. Standard animal food pellets (Lipton India Ltg poth bitter gourd extract and tomato juice was found to

and water were provided ad libitum. reduce the level of lipid peroxides significantly (P<0.001)
. both in normal and carcinogen-treated groups (Figures 1 and
Preparation of test substances 2). The reduced lipid peroxidation in both cases was more

DMBA was dissolved in 1% DMSO. Fruit of bitter gourdgtriking in the Carcinogen_treated groups.

was extracted in an electrically operated mixer/grinder and
diluted with distilled water (1:20). The solution was alloweBiscussion
to stand and the supernatant strained through a fine muslin
cloth. Tomato juice was prepared in the grinder mixer and Considering the existing knowledge regarding
diluted with distilled water (1:2). carcinogenesis and anticarcinogens, we have undertaken

Treatment grops: Groupl: Normal mice receiving studies to experimentally evaluate the role of selected fruits
distilled water only in place of bitter gourd extract or tomai@nd other plant parts that are components of the human diet,
juice. Group2: Normal mice receiving oral administratioin prevention of carcinogenesis and to understand their
of bitter gourd (50ml/mouse/day) or tomato juice (L00mMmechanisms of action. The present report docurnents our
mouse/day) throughout the experimental period (2 monthapservations with two commonly consumed vegetables.
The treatment doses were selected on the basis of our previoimhihition of skin papillomagenesis by topical application
observation and these were the minimal effective doses dbfruit extracts oMomordica charantia widely consumed
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Fig 1. Effects of bitter gourd extract on lipid peroxidation. Fig 2. Effects of tomato juice on lipid peroxidation. Liver
Estimation was made with liver microsomal fractions microsomal fractions were examined from normal (N),
from normal (N), normal + bitter gourd (N+B), normal + tomato (N+T), carcinogen treated (C) and
carcinogen treated (C) and carcinogen + bitter gourd carcinogen + tomato treated (C+T) animals. Data are
treated (C+B) animals. Data are means SE (n=8). meanst SE (n=8).

by Asians, was earlier reported (Singh et al., 1988)also induced, although to a greater extent in the latter case.
noted that oral administration of bittergourd, instead of topicalt is most likely that the potential effect of aqueous extract
application, can significantly reduce the incidence of moueébitter gourd and tomato juice in reducing the lipid peroxide
skin papillomas, premalignant lesions, induced bylevel is a consequence of the modulatory influence of the
chemical carcinogen (De, 1999). The effect of oral feedifgces on the biotransformation enzymes of detoxification.
of bitter gourd extract (aqueous) was therefore studied Bffects of bitter gourd on lipid peroxidation have not been
the levels of lipid peroxides in livers of both normal anceported earlier to our knowledge, and this study is perhaps
carcinogen treated mice. the first observation of its kind to show inhibitory influence

Interest in tomato as a natupalckage of anticarcinogenicin the liver.
agents was generated on the basis of the presence of a numbBrevention of cancer may be effected by multiple
of carotenoids besides lycopene (Beecher,1995) ahd mechanisms, and one way by which anticarcinogens may
observation that Mediterranean diet, which includes higlet is by reducing lipid peroxidation. Fruits of bitter gourd
amounts of tomato, is associated with low cancer risk (Fereord tomato contain a wide variety of potentially
Luzzi and Sette, 1989). Rao and Agarwal (1998) notedticarcinogenic substances which are likely to exert
reduced serum thiobarbituric acid reactive substancesdyyergistic effects in preventing carcinogenesis. As the
dietary supplementation of lycopene through tomato juigaresent study revealed, one mechanism is to inhibit lipid
spaghetti sauce and tomato oleores in in healthy hunperoxidation. It is clearly important to initiate a more
subjects. Lycopene was shown to both enhance gap juncti@xaénsive search to explore the anticarcinogenic role of other
communication and suppress lipid peroxidation (Zhang @ant foods and determine their toxicity and effective dose
al., 1991). Here we demonstrated an inhibitory effect of otalels, so that these agents may be considered for application
tomato juice on the formation of lipid peroxides in liver. in prevention of human carcinogenesis.

Carcinogenesis is known to be enhanced by lipid peroxides
by causing damage to cellular macromolecules. In this stugknowledgements
we noted a sharp rise in lipid peroxides following
administration of DMBA, especially which when followed The authors are grateful to Prof. M.Siddigi, Director CNCI
by promotion mduces skin papillomas and carcinomas iior his support and encouragement and all members of the
mice. Treatment with bitter gourd and tomato significantiept. of Cancer Chemoprevention for their help and co-
reduced lipid peroxidation, either endogenous or DMB#@peration during the work.
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