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phytochemicals.

Cancer Chemopreventive Effects of Dietary Phytochemicals

Young-Joon Surh

National Research Laboratory, College of Pharmacy,
Seoul National University, Seoul 151-742, Korea

Chemoprevention is an attempt to use either naturally occurring or synthetic substances
or their mixtures to inhibit, reverse, or delay the progress of carcinogenesis, before the
malignancy manifests. Numerous chemical substances have been found to prevent or halt
carcinogenesis, and it is noticeable that a substantial body of chemopreventive agents
are derived from our daily diet, particularly vegetables and fruits (Surh, Y.-J., Nature
Rev. Cancer, 2003). Accumulating evidence from population-based and laboratory studies
support association between regular consumption of fruits and vegetables and the reduced
risk of certain cancers. A wide array of phytochemicals derived from edible plants have
been reported to possess ability to intervene in a specific stage of carcinogenic process.
Multiple mechanisms have been proposed to account for the anti-carcinogenic actions of
dietary constituents, but more attention has recently been focussed on intracellular sig-
naling cascades as common molecular targets of a vast variety of chemopreventive

Key Words:

Chemoprevention, Phytochemicals, Signal transduction, NF-kappa B,
AP-1, Mitogen-activated protein kinases, Nrf2, Beta-catenin
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Table 1. Doll & Peto’s estimates of what causes cancer

Estimated % of all

Factor cancer deaths
Diet 35
Tobacco 30
Infection 10
Reproductive & sexual behavior 7
Occupation 4
Alcohol 3
Geophysical factors 3
Pollution 2
Industrial products 1
Medicines & medical procedures 1

Food additives <1

Source: from reference 1
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Fig. 1. Multistage carcinogenesis.
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Fig. 3. Intracellular siganling cascades leading to the activation of NF-kappaB and AP-1.
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A3S 3= TA QLA E mitogen-activated protein
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L} tumor necrosis factor-alpha (TNF-0)Z =% &
NF-kBe| &74d3}2 Aste Aoz Husu 3l
o ge AARIAR AP-1E A2 Y
2318 24str $28 99 FYPh NF
Bel A99 AR AP-19] HEF J)%5H
%/ﬂo Zo]:z;q u1 oL)ﬂolg} J,}g;_g: == _7}_;,}]
h2 7Y AP-12 Jun 2 Fos family®] WAL
©] leucine-zipper domaing %3l 4% 2% homo-
L+ heterodimer2 TAE o] ATk AP-1
3 MAPK A5d9 Az 248 gegp”
NF-kB9} AP-1& AEW NS HAGA A thFe
el F-o A=l gk whgS wivfste B A
AAA 2 AARIAZZA, 245 kA A &3
FEE kAo HrhFig. 3).
2) Nrf - Keapl complex

o F3% JPs o
A Qrefnte] A , |
o] 2]3F DNA &5 Y= Aolth 2ads 239
g 93 54 slHEHE2 glutathione S-trans-
ferase (GST)®} NAD(P)H: quinone oxidoreductase
(NQO)9} Z+& Phase II 1S3} &4S0 o3 &
=3}w}

Phase II 353} 54 f=v AMEXY 2E#
ol ®kge] Fag FAHelt o] dEstaL
A28/ DG 4hsd 2EHAE fFUT
T A= SHEAEC] AE WA DNAC &4
S Y437 A o5& AEXZEZRH AAs = F
&S gt A EA S SHNETES AAT B
ut o}l &} Phase II =3} €452 ¥313F V)
Aol G A5 BHS fFEeth B 99l
A IFEES P ELET FABH 94
F3F 2~Ed 2 HkS - F RS (stress-response genes)
< AT o] FHAEL glutathione per-

oxidase, gamma-glutamylcysteine synthetase (v-GCS),
GST, NQO 123l heme oxygenase-1 (HO-1)3} 2+

< BA5E T o] §HAE9] 5 flanking
region< antioxidant-responsive element (ARE)Z}il
4% Y+ common cis-elementS X3l Q)
t}. Nrf, Jun, Fos, Fra, Maf Z12]3 Ah receptorE
E3He B2 basic leucine zipper (bZIP) FAF QA A}
©] o] ARE sequences®| ZAg3ate] kAl AT

i }L

AE «loH AE7E E4E A= A A helix-
loop-helix bZIP family ZA}F 12} 5, 53] nuclear
factor-erythroid 2p45 (NF-E2)-related factors (Nif)7}
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