Thai J Pharmacol; Vol 25: No 2, May-Aug 2003, 145

REVIEWS

Vegetables, Fruits and Cancer Prevention

Wannee R. Kusamran, Nopsarun Tanthasri, Nuntana Meesiripan, Anong Tepsuwan

Biochemistry and Chemical Carcinogenesis Section, Research Division, National Cancer Institute.

Abstract

Cancer chemoprevention is a new promising strategy for cancer prevention by the use
of either synthetic or naturally occurring chemicals. At present, there are a large number of
chemicals found to exhibit anticarcinogenic potentials in animals and several of them are
under clinical trials.

The International Committee of World Cancer Research Fund/American Institute for
Cancer Research have evaluated the chemopreventive potentials of some factors in foed from
the published data and found that the relationship between the consumption of vegetables and
fruits with the decreased risk of cancer can be divided into 3 groups: convincing, probable
and possible. The first group includes the consumption of vegetables and fruits with the
decreased risk of cancers of the mouth, pharynx, esophagus, lung and stomach, and that of
vegetables with cancers of colon and rectum. The probable group includes the relationship
between the consumption of vegetables with the decreased risk of cancers of larynx, spleen,
breast and urinary bladder, while the possible group refers to that of vegetables and fruits
with the decreased risk of cancers of cervix, ovary, uterus and thyroid, and that of vegetables
with cancers of liver, prostate and kidney. It was further found that the risk of some cancers
may be reduced by the consumption of various kinds of vegetables and fruits, for examples,
cancers of the mouth and pharynx by all vegetables and fruits, carrots, green-leaf vegetables
and citrus fruits; esophagus cancer by all vegetables, tomatoes and citrus fruits; lung cancer
by vegetables and/or fruits, green-leaf vegetables, tomatoes and carrots; stomach cancer by
green-yellow vegetables, tomatoes, cruciferous vegetables, allium vegetables, citus fruits and
vegetables and/or fruits; colon and larynx cancers by all vegetables and fruits, and rectal
cancer by cruciferous vegetables, carrots and citrus fruits.

At present, there are many studies investigating cancer chemopreventive agents and
found vegetables and fruits contain various kinds of chemicals possessing chemopreventive
potentials, but most of them are non-nutrients constituents, In this communication, we briefly
review some cancer chemopreventive agents which received much attention and may have
potentials to prevent cancer in humans, such as isothiocyanates, indole-3-carbinol,
organosulfur compounds, fFcarotene, tea and epigallocatechin gallate, curcumin, lycopene,
isoflavones, limonene and I-perilly! alcohol.

Key words: vegetables, fruits, cancer chemoprevention, cancer chemopreventive agents,
isothiocyanates, indole-3-carbinol, organosulfur compounds, f-carotene, green tea,
epigallocatechin gallate, curcumin, lycopene, isoflavones, limonene, Kperillyl alcohol.
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Mechanism

Possible molecular targets

Representative agents

Antimutagenesis

Inhibit carcinogen uptake

Inhibit formation/activation
of carcinogen

Deactivate/detoxify
carcinogen

Prevent carcinogen-DNA
bindiing

Increase level or fidelity of
DNA repair

Bile acids (bind)
Cytochromes P450 (inhibit)

PG synthase hydroperoxidase,
5-lypoxygenase (inhibit)

GSH/GST (enhance}

Cytochromes P450 (inhibit})

Poly(ADP-ribosyl)transferase
(enhance)

Calcium

PEITC, tea, indc_)le-3—carbin01,
soy isoflavones

Curcumin

NAC, garlic/onion disuifides
Tea

NAC, protease inhibitors
{(Bowman-Birk)

fta: gmhanlJ
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Mechanism

Possible molecular targets

Representative agents

Antiproliferation/antiprogression

Modulate hormone/
growth factor activity

Inhibit oncogene activity
Inhibit polyamine
metabolism

Induce terminal
differentiation

Restore immune response

Increase intercellular
communication

Induce apoptosis

Inhibit angiogenesis

Correct DNA methylation
imbalances

Inhibit basement membrane
methylation

Inhibit DNA synthesis

Estrogen receptor (antagonize)
Steroid 5-o-reductase (inhibit)
IGF-I (inhibit)

Farnesyl protein transferase
(inthibit)

ODC induction (inhibit)

TGF g (induce)

Cyclooxygenases (inhibit)
T, NK lymphocytes (enhance)
Langherans cells (enhance)

Connexin 43 {(enhance)

TGF# (induce)

RAS farnesylation (inhibit)

Telomerase (inhibit)
Arachidonic acid (inhibit)

FGF receptor (inhibit tyrosine
kinase)

Thrombomodulin (inhibit)

CpG island methylation
(enhance}

Type IV collagenase (inhibit)

Glucose 6-phosphate
dehydrogenase (inhibit)

Soy isoflavones
Tea
Soy isoflavones

Perillyl alcohol, limonene,
DHEA

Retinoids, curcumin, tea

Retinoids, vitamin D, soy
isoflavones

Tea, curcumin

Selenium, tea

Vitamin E

Carotenoids (lycopene),
retinoids

Retinoids, soy isoflavones,
vitamin D

Perillyl alcohol, limonene,
DHEA

Retinoic acid
Curcumin, tea

Soy isoflavones

Retinoids

Folic acid

Protease inhibitors

DHEA

#da: PEITC, phenethyl isothiocyanate; PG, prostaglandin; GSH, glutathione; GST, glutathione S-

iransferase; NAC, N-acetyl-L-cysteine; IGF, insulin-like growth factor; DHEA, dehydroepiandro-

sterone; ODC, omithine decarboxylase, TGFﬂ, transforming growth factor ﬂ; NK, natural kilier; RAS,

ras oncogene product; FGF, fibroblast growth factor
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