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Etiology of Cancers Associated with Aging and Strategies for
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Life time health depends on both a priori and a posteriori factors, namely that of
inherited genetic traits of individuals, and the sum of environmental exposure (inclusive
of food, air, water, and any things that our bodies are exposed during individual life
time, etc.) from the time of conception and until death. It is now clearly understood that
the age-related disease are due to a life-time dietary habits of an individual, environment
in which individual’s live, individual genetic polymorphism, and individual’s life style.
With the advancement of medical care and health awareness of individuals in affluent
societies have increased aged-population and this increase in aged-population is in parallel
with increase in incidence of cardiovascular disease, cerebrovascular, atherosclerosis,
cancer, senile dementia, Alzheimer’s disease, and Creutzfeld-Jakob disease. For example,
mortalities from cerebrovascular, cardiovascular disease, and cancers have been increasing
for the past 30 years. Presently, worldwide cancer death is 6 million (WHO) in 1996
and in the U.S. alone all cancer death at present time is 540,000 (23.3% of total death).
Likewise heart disease alone reach 900,000 (38% of total death). This review article
presents a dietary strategy to prevent age-related disease and presently how the U.S.
Congress together with NIH and the U.S. FDA policies to reduce major public health
problems in the United States.
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Table 1. The causes of cancer: quantitative estimates of
avoidable risks of cancer in the united states today
(Richard Doll, Richard Peto)

Percent of all cancer deaths

Factor or class Best Range of accep-
of factors estimate table estimate
Diet 30 10~70
Tobacco 3 25~40
Alcohol 35 2~4
Food additives <1 0.5~2
Reproductive z'md 7 1~13
sexual behavior
Occupation 4 2~8
Pollution 2 <1~5
Industrial products <1 <1-~2
Medicines and medical | 05-3
procedures
Geophysical factors 3 2~4
Infection 10? 1~7?
Unknown ? ?
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Table 2. Dietary supplement health education act (Oct. 25,

1994)

Dietary supplement health education act (103-417) Oct. 25,

1. Improving the health status of US citizens ranks No. 1
2. Increasing scientific data show that dietary supplements

and disease prevention.

3. Dietary supplements may play a role in the prevention

disease etc.

1994 U.S. congress finds that:

agenda.
and nutrition enhance health promotion

of age related disease, cancer, and many chronic

4. Clinical research has shown that high proportion of plant-based foods prevents chronic disease and may reduced

long term health care expenditure.

00 -1 O\ L

promote wellness.

. Reducing health care expenditure is of paramount importance to the economic well being of he nation.

. Consumers should have a right to make choices about their health.

. The US has spent $1 trillion dollars on health care in 1994, which is about 12 % of the GNP of the US.

. Legistrative action is necessary to protects the right of consumers to safe dietary supplements is necessary to

9. In the US, estimated 600 dietary supplement manufacturer produced estimated 4,000 products worth $4 billion dollars.

Table 3. Definitions of dietary supplement

What is the U.S. Definition of dietary supplements

Definitions: The term dietary supplement (other than tobacco) means a product intended to supplement the diet that
bears or contains one or more of the following dietary ingredients:

1) Vitamins

2) Minerals

3) Herbs or other botanicals
4) Amino acids

5) A dietary substance for use by man to supplement the diet by increasing the total dietary intake
6) A concentrate, metabolite, constituent, extract, or combination of any ingredient described in Clause 1), 2), 3) or 4)
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ol w53 ol 844 (The Secre-
tary’ of Health and Human Services)ol|A] x| el &
ALE-=+(Office of Alternative Medicine)o] ©] NIHA}
sholl AAAAE F32(1991), o] HA-& 19991 o))
National Center for Complimentary and Alternative
Medicine (NCCAM)Z ¥ 73}9tl. NCCAMA =
2R 1) olSolA el ARER Aofehe 2%
BEAES AR A%E BT AT, ) 2
$A AR} BE ARBAAR
Prel] S1% AR REAFS o Hell Bohol
4 oTg 2AshE Zoluh
A7}, National Center for Complimentary and
Alternative Medicineol] 41+= St. John’s Wort (Hy-
pericum Perforatum), -&3J1}5-2)(Ginko), Kava Kava,
obs, Az, w94 5 WA ReiHE g

A2 ok 1022 AAle) W A4

A2y Foll vk 2H A, UukH
AAel B3 14 avhe] Hrhes,
b sk EIE Hotslrl A%
A wbgol AHEEI] oIyl uwifol

bt & e fleh o]’ FEAlE AlAE

X oo oL
g Mo

o A%

f
£

o
T
23
i)
0,
o
2
ofo

'
o
>
to ofn 4
£

2
2
X
s

toro o
®
&

T BB e BEREBRET B 43

oju] A-gEo] Ak, HeHoz 1 ofFe|etH
A&7 Buk okl AV AL Q3 HEE
Hell digk b4 Al E A9 gl Ao "o
oh A A v AW 9 ool E-go)
He 429 AAdgely 7154 Hdd ERE, W
Zo)gtof] ALx]E Gl FE AR AT
= Zohl7] A% Ho A odte)] Vx5 F
deld Ad 9 Hrt g Ajketaa) g

ol

—

tel &eld ol

fol
o

el

A S FA87] A= energyrt EH @il
I o] 2 HTF AT 60 kg AU Hojx 1Y
off 2,600 kealE Ho 2 gct(1d A9 oz
60 go] Hui, 51 go] WAt 450 go| &
T82). Energy A2 A8 S22 IAH 4
At dAe A9 A3 APolmE, HFEA] Ak
5 Heg 3 Aaes A FA ed A
olch AF3HA WA AAS FEHI AEZE K
Ast7] A% AT A} AL A, A2
Soll Hag 2E ol Hadt energys st
71§18 Relvh. aEu o] FA el glolAl A3
&4 transport 3l 4He}, 2], Ao} Fole= o

Maintenance of Life

Carbohydrate

(7.59 / kg b.w. / day)
Protein

(1.2g / kg b.w. / day)
Lipid (1g/ kg b.w. /day)

/

Atherosclerosis

Aging

Cancer

0,, H,0, NO', OH etc.

Heart Disease

Energy Generation by
Oxidation Process
(2,600 Kcal / day )

Nl

Senile Dementia

Apoplexy

Fig. 1. Maintenance of life reguires carbohydrates, proteins and lipids to generate energy by metabolisim,
which is accompanied by gemeration of free radicals as byproudcts.



44 chErorellebE) =) - A5 A 13 2000

EEE S e nEE=elel, £F4], 9,
WY, e A EALT]E QlellA] B Eadt B
AHEel vk-g-4AJo] 743t free radicalo] AAJEv} W
AAEE Aoyt dF5AZ A e HO,,
NO', OH % 0, & wi&grt o]zigt yhg-Ao]

>

738t free redicals 5 Catalase, Superoxide dis-

mutase (SOD), Glutathione Peroxidase, GST %2
aaof o lEEo] Heldch AFENFFEol
ZH A+ A EAE gler} free radicals9)
Aol Aol Wor] A e SAE 2YPE B¢
2, HES, SRS, AR £3rEg, 47349
A, =3t =94 Aml § o8 7tA =3 o]
dofu} AgslAl gheh(Fig. 1). A4l oshH 100
E8 Ardanlol] tisle] 289 #AJ3} AAFol
A%t 223 wlY AE FoloE 10°9) 4
FAbell thslo] 1 1/1000] bl AE £
, 1/2000] DNAo|| A& F= Ao UdviA
v} DNAY whefAo|u} 2 Aolle] Al whe
A+ A-Z-9] reactive oxygen species (ROS)E A4+
—dl, Aol 4 EMzlE Wolr| 77t ol
e WA e ASole didks] A3 A
Av} aube] ROSE G ZA 27he A
A O ® wWedhe] BREoE BUAT
340%kc}. Superoxide anion (Q;7), FHAbFri
(H20y), 18]at 7}AF ubk8-A)o] 733} free redical S
OH o]v] uH oz WheAE & 10029 1
off AvkA] gkow wkg-Fo| Zelct ohE wlat4
A free radical-2 1AFE} A ANOT), = AHo] &
2] quinoneFAH(]Q1A 8] oFeleHH, HEEH,

= WS-, AH =4 3190 MPTP,
agla A Z&A Q] Paraquat S0 ¢lr}l. ROSH a4
3 AENEeE ofr)del o Wk SAE(A
ook, 2, B Fell EE O] Ae HiE{bA
of oA olAE =7} ek £2be] 1A A
ERE st AR APk sk 493 43
Aeloll vt ME7FE KA S8 A3t
Hhgoll 3lel A9 entropy# AL FHHoE w3}
slo] 7lgHAel o]l2H, :33toll whelA free
radicalsell thgt wiAlgHo] A A3 Zhisled, yb
A o] Q= free redicalsel] 238t Aal7} x3)4of
w2} A A% EvbEich S o] & free radicals?]

AAE SAEE Sl diEle SAEA, Eolv

o

B 3 rh %oox 32l

fe

b

O

T

37 Foll £FHE 37 o] EA, W
A EA, 372954, A4, chlorine, ozone,
tho] 2714, PCB, vheiwtakarstri, o, 71 F,
MFEILEH ol 2lA 45X F7hde. o
215 ROSS| ARSEY FE FelFol galehe
g%l %3t Fo0l wht Holsk ek olF &
H, oyt gxollAe FEA AW HE A4
FHeF ddoll wlaste] 3w shrte] FrteladA
ok, s AT AT AFHEE w0
g/day o) EA FAA AHAFE 190l 30~60 g
o2 obH e ulFe] Mmste] Frkm WY F 9l
ok dAl A4 linoleicA]| ¥4 A3 9] F7he}
BeAsto] BE} n3AYA HARES Hgw
9 A3 A, FHAEgE, =U4 AW, &, 2
gla Q4 g8 71 A 5 AU Fa99
g o] ey AFef sl dEA A
& WA odFell oA ofF] 7HA o
7b Ak AL A2 AAIHA 3, S A%
Al B ERE Hel HxHog Astd 4eolE
HstE Aoz ie AQW WAE F7he Helgt
o] WA BAZE AES FABEL ek ol
v JEAAE FHE FAFE Lvle A%
AANE F AA7A FoAsiAl Fobska gl
19801 Zitolle, JE 9] AL gkl A9
F e T AnEE 24 25w 209
oldct. A w|FollAe] AT E AwtE
250 of] F3tel. 22 A|7] vl Q1= Yol
vb ko] vlazsle] 6ue] FAIES &uldled, 10
wje] QP ES Holx Qvk ey WA =
oji} ProjA ] hUAEZ u[F 9 oF 1/30] 7}
7he TRAR FZsk glol g Ee] frelsAl
ZF71sta ok EAH o2, ol Y HoA
o] FAF avlEe] F7ieh Aoy b E
o] FrtekE folgt ARTATE Ut 8 o] &
AF 4l pdAES A 7Aool glo]
AL oh 1 2els 3 84

oji} A oFAlg FEFE Aol 2% vt
RE Esiel. o]eh Fro] @ HEHH <dFfofl

=

=

=

-

27ste) AT A, Fol HAAL A g
A o

=13

=2

£ w
v\':lﬂN_'k‘

e
HREF SAT 4AE MMl wel, 4
Agol FaFlele Flmdet

ol w4 AU oRAL k3, o, AYD



FF  Z{GRR WAl WERBRED B 45

Phases of Neoplasia

|

Latent
Phase
0,0)0/0)0/d
(0]0)0)/e)e)

14-18
5 0peis

Atypical
Hyperplasia 013
CIN1 —E»ciNiiicis

5-20 yrs Adenoma 515 yrs

CALENG IV

Breast

Cervix

Colon

>10yrs
Prostate =2

Intraepithelial Neoplasia ——>r—— Extraepithelial ——
= preinvasive Neoplasia
= precancer = cancer
= premalignant = malignant
= dysplasia

6-10 yrs
el LLEEEN

10-20 yrs
—— >

Invasion =cancer

Fig. 2. Geneomic instability caused by free radicals along with other carcinogenes in food, water and air.
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Chemoprevention with Antioxidants
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flavonoids, e.g., quercetin
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ANTIOXIDANTS (AO) ~N
ascorbate
carotenoids
tocopherols
hydrolyzable tannins

ellagic acid

gallic acid
condensed tannins, e.g., Free

catechins (EGCG) Radical
phenylpropanoids, e.g.,

caffeic acid ¢

curcumin

J

CHAIN REACTION
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Fig. 3. Chemoprevention by a variety of free radical scavengers to break the oxidative chain reactions.

Antioxidant Activity (3 types)
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(Reduced Form of Phenolic )

Gip

Green Tea Phenolics
Type 1: Superoxide Scavenging Activity

Type 2 : Free Radical Chain-Breaking Activity

—

Type 3: Antioxidant Enzyme-inducing Activity

Increased {

02

(Stable Free Radical)

(Stable Free Radical)

Glutathione Peroxidase
Glutathione -S-Transferase
Catalase

Quinone Reductase

Fig. 4. Three types of antioxidant actions of polyphenolic compounds. break the oxidative chain reactions.
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Table 4. Preclinical endpoints to evaluate cancer pre-
ventive effects along with toxicity evaluation of a chemo-
preventive agent

1. Body weight gain or loss
2. Daily feed consumption
. Microscopic evaluation of tumor incidence
& tumor classification
. Immunologic function
. Reproductive & developmental function
. Heart rate, pulse rate, blood pressure, & EKG
. Oxidative damage in brain, heart, lung, kidney, liver
. Cognitive function & memory retention
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