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Ak (World Cancer Research Fund)olA 1 7t¢ ¢ #EAEAES BF = T Age dshd 1960dlAl
19854 Ato] Al&@3 #Ho] e FOoE FAH AN £99 & F Jgvo] FaFAE Holx U 1 o9 4
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AAFAARY w2d A 1087 HEBAE, A4AE 9 pdso g Qg Abg RNE=

I o g QAF AAYEL FF3) Ut AP, BHBXRY FFFAYTEAY dHRTA 2EY o By
APEES gRbe] A9 AW >R Fge] & olRm Axte] A9 >REhAE AR Ed>
Zhete] & ol

O
2
x
bt
52
rlo
E
o
i
}m

53] 2% 2 8 vl ghash E A34L T ATE g st F553) Fstn doks
o]th(Table 1). 1980t} Zof &= Kolonel 590 dAFo] Jatd L §AF WAL 25T ATFHTA AF$o)

AgAo] uiHA HE 518 ale] ohd 43 Q9o Qs &) wAkde] W= Aor Ueldtn E3)
B9 40~70%% A5 wsle] ofs 2EFHA 4 Utz sk ulebA Aol HAxE MEEo 7}

e 98 YA g, fuek HIAY T wAgel FHA FltT Yoke AL H4uve L 9%
#e ZWeld F2@ ulg shac

rL}-Jn?.]ﬂ

1. 2o @y

1) &9 gaa

¢}3}31 A (carcinogenesis) 2 7Y initiation — promotion — progression? Al ©A2 vdvh(Fig. 1). Initia—
tion @AM = Fdo] A UolA 438 F AX UolA DNA, @A, XA £ EAo AestA Hol AR
HolE A drth o] W &4¥" DNAE E77|del g3 5771 dojubAY Alxe] A4t (apoptosis) o] %
a AUtk 2 ol gt Aoyl Fe] Aol Azl A, Wol® M Bgo] ALHA Hx o] @AE promotion ©]
g} g}, Promotion ©HAIE AR & A EE= ofdE<k(malignant tumor) &2 F23HA =9 (pro—gression) ©]
Al oe] 71A] faxte] Holeh o] ZeEA €k

2) 9| Il
(1) Chemical carcinogen
ok d-& 71X ke 4 ZF F ZAMA (irradiation) & DNA £4H2 doziogn o 2AS AASHA At =
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7] FEL F7Y Edo] 2 e JHAE Aoz 2AMEGY I URAR] 4 2% polycyclic aromatic hydro—
carbons, aminoazo dyes, heterocyclic amines, N—nitroso compounds % {98l 435S FAA o &)
8= aflatoxin ¥ safrole 5& £ 4 9t} Polycyclic aromatic hydrocarbonst® &S So 23 8§74 2%0)
U 2L 7143 AF S AAHO Aol =&HE E40lt). Heterocyclic amines®E 5 o]F 59 o9
AEel EAske A otds ofnlimAte] ZtEEH AN WA AFEL AdFoE FAY H Ha), G, HAR
7], 8 SolM gAE 70~80 ng/geld HAE 1 ng/g A5 heterocyclic amines7t A& HATY. N-nitroso
compounds¥ AF Foll EASE opv|eAl e TR FoA BAAEE amine FFEE) nitrite7} AFsr Y4
He JHEZ A 2PAEE M-k o] W nitriter AF7HE Al B, 2% 9 BEe] BFH02 AMEEHE sodium
nitrite7} 21 §¥0] HE B9 Ui vEE AMESt] AuE A EFAE EAFT £ AF el EA5H: amine 3}
FE2 M3 F AA WA nitrod}t H7|E St

Table 1. Deaths from different cancers » (41: per 100,000)
total stomach liver lung colon | pancrease brest uterus prostate
cancer cancer cancer cancer cancer cancer cancer cancer cancer
1990 110.4 315 24.1 14.4 45 33 35 7.8 1.6
Total 1999 114.7 24.0 20.7 22.1 79 5.4 4.8 5.6 1.8
% change 3.9 23.8 14.1 AS535 A756 A63.6 A37.1 282 Al2S
1990 136.7 39.1 354 20.8 4.4 38 - - 1.6
Male 1999 146.4 30.3 317 32.8 8.5 6.2 - - 1.8
% change 7.1 225 10.5 AS57T 4932 AG32 - - Al12S5
1990 83.0 23.6 12.0 7.7 4.5 2.8 3.5 7.8 -
Female 1999 82.8 17.6 9.5 11.3 72 45 4.8 5.6 -
% change 02 254 20.8 A46.8 A60.0 A60.7 A371 282 -
Metastasis
Carcinogen | — DN_A -, protein-| Permanent | __,, | Precancerous | ___, Cancer
lipid - adducts DNA lesion lesion
initation promotion progression

Fig. 1. Cancer process.

olf Edwo] fFEEHC] A el FYUHHE th7l 2] phase I thAtE 4] 93] 4t3t® ¥ phase I thAt& 49
AEoR FEHEAE A Hd=A Dok 28y phase [ tAMIES WA o] 7 FAER phase 11
AL S] Zdsfo] o]Fo]x7] B AXE W] DNA, 9, XA §3 Agstds AEHolE dod 5 g} Be F
Fo) AXEQH] HEd50] DNA-adduct® HA4shs RO Leizlm ol2]d DNA &io] s B (re-

pair) F2 @& o AERo]r} dojuiA Aot
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E3] ol AZEdHo] #EEAEL HsHA DNA U oncogenes E¥ tumor suppressor genesol HolE ¢
©7 oncogene 8431713 suppressor gened BZAIAID A AT AAMEQ AT 2o F¥L 7}
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F7k2] g2 I EHQ oncogened] oZE ras gene®| Il suppressor genelZE p53 gened £ F AUtk

] FEEAS AYstus AEHE do Ao o AL MY FE 9o promotion T

7171 $1st A2/34 &4 (endogenous promotor) S B2 = o7 <Rl Promotion @A

A= HAHMEEE, apoptosis (MEAR), GFHEE 5 thddt 718 B3he FAAE A xdsHE Ao

Holw o] ¥i3gli= thA| initiation °of FHEHE= ROz WPl 53] apoptosiss Rb, pd3, becl2 59 HAA ] 9

3 ZEHT ot FAA £go] 2P FF FFHA ZHo] o]Fox|x] ¢A €t o] olQle ¢he) o] ¢ of
AFFoz e JyIAE Letdol A FAR &4o] Bt FoE Vel

ojg} Zo] AAA BAE= diF-E9 & o A AHs7] A Arizke] Helstd WgE AXA Hu 27
AFE F3 € F A initiation—promotion—progressiond A @AIZ9) ¢uwrERQ zolzly] Hr}E oncogenes,
tumor suppressor genes, apoptotic regulating genes @ DNA reparing genes 5 A|¥2] homestasis2 23}
£ #34 Wol7h H2 90 waske Holekn B 4+ Q7 of Y Feol thke BFH At Fgshel W
e BEAD FE T A3 TE o

(2) Viruses

& Yo7l virus E2& Burkitt lymphoma$t FFY9 €d<lo] H+ Epstein—Barr virus, 7+¢+e 914
hepatitis BS} C virus, AH8 3 B¢ 4 27|+ papilloma virus @ T—cell leukemia virus 5o} Ut} Zas
Hlgjo}e] AFA Helicobacter pyroli7b 1942 9910] "tie 771 Wo] wEE v} gtk ol virus QA AHA
OF AXEHHolE dodls AoR Bl

(3) Radiation

BFoll A ZAEE zhel A S HRoke] dqlo] B Aog & dalA] UD X-ray$t y—ray A & 2HS HA
shzdl 53] @47 FXZA-Y g whBAA I ol9lel s, ik
2t radiationo]l 2% o WAL A o FPEY 3% LR v HL RES AEy Y.

2. ge 39

LS FY ATl AT AREAA Sgsts Ao LeiA Y. SERAL o] 4% thro] A
Folde gy 2827 vehts @402 ot §2 ASAEY] Ioigo] Bakg ul Qo jatele] wbay
Alelle Y7l 27191 APC (tumor suppressor gene) £43 K-ras (proto—oncogene) Wol7} #&eyw 7 ¥
p53 (tumor suppressor gene) &4o] XAHA Wt} 53] 7154 dA4%E% (familial adenomatous polyposis)
& & ZSE Ago] 24 gEo] 100%°0 7Hg1? HNPCC (hereditary non—polyposis colorectal can—
cer)7t #3€ A A dAYE MEH dag, 25, A9 D HAZY 59 BAge] oV gt AA) oA
& &3 T oolHd F1F WA JH A9 3] QRe] AYA gooz #733 ¢ % Jgo] F Aoz

B7an.

3. @9 29 A0 AZo K
UdAE AYHE Gt A€ Foll EAlsks YU 9 7IEt AFEAEES g8 2¥d 4 9= e o
=% 2ot & AADA (initiation stage) oMt © wde FAHIA 7 =Y Bolshs & d
FE8asr €4 £ @ DNAY w33 4 e JAHA &
¥ @ DNA 57344 £ 5% Bl <o 248 JRAs: 2oz B 3 wWolrl dojyd
(proliferation stage)ole @ NS AL, NEAA, AEAE, AZARSE gdstes FH2LE 28 @ Qs =
Q@ AYAA NE=A 58 B3 3 HHE JAstE Ro2 RAH(Fig. 2).
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4. NEWEC| WY Y X P TN ¥

1) d{a

Howe $'?0] 13709] case—control 9TE meta analysis® %3] 2438 Fato] o3td AHxe g oy
EHE vwd 277 Qe olor|2 Aziddt. A F7hA e AF A At gsbd R4l tiaddy agels e
22 J1do] B ALz BAduh O Ul £3g 5o U Fo EAEe EdNoldY EAY 5EE B¥F
ot @ ddEe A FHEEE wEA o sdvoldy dgAdEE HEVIE 2t Q@ BFY ¥yEAS
geitt @ oiF Jelld BEEY Fganyt s dAARAES 5T F Ul pHE WFo] woldXe] EEdFA
A2 Z 42l 23 gEAY] S AsEi 2EAY fH5E B © & W 7 A4S ubE

—]

carcinogens

procarcinogens

Fig. 2. Diet and cancer process.

aEv AR g3 dPEs 5ol At A vl o2 R4 SR WE 2E A5 gIs
o] afo] Fofl s} a2 AFUF 2EtA RoE A4 53] #FE $§ 98xA}(observational studies) ATAFH
Me dfae 3 dEanst F£3lo] vehtx] gdgtEdl ol YoM AFe A4 FFHol ©E xloj o}
Yt Aira go] 2 AF Folt ¢ Aadst g 2o AAHE takd YUBHEASC] A5 BE
A Aoz HALh = olF ZF 79 adel R4 a3t BF ZFHUE o el wgel gig AAEHst
ARHE Zog gz

2N g

AFAAFS AL DAL TV dol Az & dEA Qe oy #HE jdorE D BFAL A4
Fo TR QT o|AEFEA AHF S D @ ALAEES] o DNA &4 Fb AAHUT GEARS YollA
AFHARO! i ALY FFS 28 ¥ ofE} DNA &4 9o 5 ok 318 H29 AT s
AR ev7t-6 AlFGe EXESXUAE phospholipase A9} cyclooxygenase—29 AL ArsA|7logx
prostaglandins®] AdZe] F7sAl Hol T ATY EHS 217 Ro g BATH?,

TG BT A AR wACl B AT b2 ARG oY AT ABY B
Pt B2E AL ol 1 olfRt AR FRel BE 9F, F vza HAe] U B o, ATYY AF
AT deld A5 994 5& 5 5 Yok AAZ B 2 GgATe dsE A % B YALL odd
ratio 15914 2.6 WA thggel w4 98 F/H7E 02 dehdout olg nzdoR RN
oul7h-3 Auate] AR g PSR 9 YBYE AUE 202 w1d uh PP,

3
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R
Bo 59| ZEAHAN 24 qAYS A 47} Q= Ao BuHod 1 EHA /AL AHE
9EA AP EH o]l tyrosin kinase?] B4 A 5 B AEED oA, AXAE} FI Fo] Y. o

8l HE2 ot FRE 2wl BN AAETS USR] XA 2t 2478¢] case—control B cohort
il gtalo] BA% Bergsma—Kadik 599 B1eo] gshd 2443 @ relative risk7 B & 0.89 (0.79~
1.01)¢! Aoz yeie} 8 AHAA of3E (sporadic colon adenoma) FAE UdoE A4S HEI H2o
A7AT PGy ALY BISErF 2dl dd gA=EE Aoz yehnH”,
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4) BLRHED

ANav #D Fele vlE! Col Hg7t2" 5o T8t vletglo] v EASHY olEe 3 wkgA
AA FA AR EddHo] 9 Vel $HAHA F bt DAl Fojshs Roz mAth A AFE
MEY SHERE AGEHY] s E D2 AP AFAEW proto—oncogene®] oncogenel® WF
suppressor gene®] £4® AL £ £ JQHHY. 7 4Qo7 AFAEYAE S 4 od A Yol AP ke
AdaF 9 134984 4F 52 O DNAY 7] & USAgdB o= 48 dozoza #AA wo] (mutation,
deletion, strand break)& Z st @ DNA EFAAHS AH#sie] @ Ax A4, 23, Ao dofsie 7 £
AEATAGAA Y o4& st LalAA o] AHH oz BFstA drt

Az Aol Jsa %, 2, A% FANY BYEF] ASHE S %9 BEO] FokH ok @F
BB WSHVLF ol WSHILF] ¥ DNA damageh J@o] M R0z BAHP,

¢

)
o Sk
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&v

W& o d7elA wEIRY, vEl C, v E §9 A o 24T 99 UYL AYE Aew
B on T ]E EShExo|E Fo HYYHFEY PN H Fdase] diF A7t BaE] o)FoiXm; Yok
T FACERNE RAT AFER A G BHEEC] £ 18,00001F9 FAAE o WEptEES &

713t o ddAE A & AW 2t e A0E wE Ry vEtEY, Bewl E 2 vl C 9 Rt &
A% PFFFLTY PFEH7 Y= Aoz yehdt olF Fadsiuleulo] < ““8476’*’1] PRl Gl B3l FEe
AEE WE7)E ok o HY,

5) Phytochemicals(¥3RHYSE

HA7HA] o] Fol FetzAL A )AL By g “a?_ =9 BYAE B o] Al AU AHHF
olth. A% HUL WR4Y &Fo] & ¥ o s FHY AYBHEAS FRetn Utk A2 J5AAE
el @Astel dA BB YEAES] & cltaste] B Wi A7t o) Folx 1 Yot ¢atnA el Bl
ol S ok, B ohe}l A47|He g oz & ofd 2 dTE 272l Yo B 5+ Ak AE7)
A A3t e Adshs Aoz gz FUBHEAY dEHQA 2= HARASFH 2 2] T indoles$} isothio—
cyanates, A8} citrus FUo| FHE coumarins, WFEY MA e FAdo] &850 Q= polyphenols, thFe] =
AsH= isoflavones, saponins, inositol hexaphosphate $ %dt @ vhso] A8 allium IFE S
o PgES E F 9\1‘3]' o] Fig. 4914 Uehd ZANY TLATEAS) @43 gA L FE53 &3, wlEa)
DNA Z3 oA, w2342 AE, arachidonic acid WAL A& S9] Ao 2HL3ke] of WL
2 H]lch

°l
k)
00
& I
of
Eha

tgete] WAl BPst qutaso] daR dEHQ FFESZE curcumin diallyl sulfideZ} 31t Curcumin
tumeric g°l] EAsHE M4 dFo2 P S AF3ta Utk FELY] shd AolE F& curcumin
0.2~0.4% FEL2 BHFT 23 388 UUdoz 58 g 2] Zasts Aow #AHYT o] &7
promotion ¥ prgression ¢ IYHIL Y= A7]o] F% wlo]= behY polyps BAbelle] AFEIFSAE AA R
A, 7 1WA Xu 2L curcumine] AEEA A] AFzAYE BASE 749 B89 nuclear

Z 0 e rle
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factor— ¢ B @418l #ejdl= RS Husdgin, &8 f7is3EdEe 459 dially sulfide HA 383 ddo=s
5" FHo gied S A sl Ao) ¥ vl Y3 I 7| AL phase II thrlEA Y 84 F7lo] 93t Zozw
BT,

w9 o $R0 TUNEHRE o4 YARHE £Ashe 202 RadP . FedEe DNAY As
e BT BYAE TEHATIE WMol GAA BAL AT F ol /1AL F3 GNP Bl 2
® AU B GFAE A2 Gt og &

Z 2 AEL B AFshe ZYdHE 5 3o
Sl 2 &Mk quercetin® FIEAIE AlPEF . Quercetin T EEE
3Het BA P2 AF Fol EAsY A o3} AoA EA sl vrHEolel] oE) o] ¥aE F F4

20]2] 0.2% % 2% FFEOE querceting AHAT F Aol st FEE DNA AEAATE £X3 2
# 0.2% FF9 quercetin® 3tS] DNA Atsk&EAdg FostAl JASG oY diZelE Folxbrt Yehdz] gkskot
(Table 2, 3). 53] 2% 2 quercetin A3 2318 AFAEHAE 71FA7|= 02 Hol FarsEae] A}
E5Ed O e 2% B3 2 32 QL Fe] 2FE Rog Az, FH S FAR 123 &
tiAetel b3l ¥ 2 21e) ACF (aberrant crypt foci)g- =A% AT quercetin 437} ACF A &= §o3l 48S
FA g Ao= YEWI (Table 4) o]R Yo AL DMHe| &3 digAEolo= &
Aol BojahA] g Aol I 4y %_?101 7] A3 Aoz BY. AF7HA] B quercetine] & of
AA 48 Az ¢ gFsiA vehgn Qu® 0 o) wetde] £F, quercetin® $o%, AP
FEY RoE AISHER o] ¥AS v d Bk TA|FHQ HAFPo] FFojor g Rog BT}

Table 2. Effect of quercetin on DMH-induced liver 8-OHG(8-hydroxyguanine) formation in rats

Group 8-OHG(fmol/ug DNA)
Control 263.8 + 100.5°
2% quercetin 4708 + 432.1®
DMH 7275 + 7673°
DMH + 2% quercetin 2903 + 172.9°
DMH + 0.2% quercetin 327.0 + 2823°

Means with different letters(a, b) are significantly different from each other at p<0.05 as determined

by Duncan's multiple range test

Table 3. Effect of quercetin on DMH-induced colon 8-OHG(8-hydroxyguanine) formation in rats

Group 8-OHG(fmol/ug DNA)
Control 11872 £ 6543
2% quercetin 1716.1 £ 540.0
DMH 1175.5 £ 5894
DMH + 2% quercetin 1947.0 £ 1489.2
DMH + 0.2% quercetin 10109 = 42138
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Table 4. Effect of quercetin on DMH-induced colonic ACF formation rats

Group ACF"/colon AC?/colon AC/ACF
Control 0 0 0
2% quercetin 0 0 0
DMH 158.1 £ 362 462.3 £ 1069 29 £ 0.2
DMH + 2% quercetin 1475 = 20.7 398.5 = 100.6 27 + 0.5
DMH + 0.2% quercetin 1416 = 219 4125 £ 586 30 + 04

YACF: Aberrant Crypt Foci
PAC: Aberrant Crypt

5. Oy Agn AEd

1) AEHO

AFEULS UFe] viFAZ steroid =¥ tritepenoid ringol] @o] 1] E= 71 o)A A TZE AT Qn
ol T EFHoZ As 71EFH & He AAY gL k. AF7A <F 5004 £9) A Bo| ALE
dS R e Roz HEzion A% nel A¥EdY $7, F ST Aozt AP, B3] A 3
o &% 9, steroid ringoll EMsHs 715719 2ol whel ALEY S hydrophobicity, polarity @ acidity7} 24
Eu o]Zlo] AlE Y AESE Y UHE BYe z2h= A0Z HATh ALY AP ZolE FUA o]&E

o Za BABYY 22, AT B9 A8 Fo] Qo) AT FIFBAZ ol YA K. 1Y A2 AE
dol &8 4 3 ToAHE Z2ad?, $YaR, WeFAERY 5ol BeAUA 2 £ wyHYY JBe
AFE & e BAZA AUt Az A7 AwHD o,

2) NEHO| JAES

AREH Y Felle thdst 484 9 v 84 480 AT AEA ALY F9ES BEE AT7=
2 U ERREH 28 AEUE ol4slo] o]Fojzgr) oJ2RE AAZ ALEEHO & HEE 42 =
Agave cantala, Asparagus curillus 2 U4elA F29 AlXdo] AFULLAE, YAGNE ° B}t Ao =
4 Ex ARAALES eI n® T B8] QambEde ASE NETREIE 45T =8 Maxim
frequent & AgolM FEF AEUL d2F L oj4s FEY A U ¢2IAYRAL aHH o2 Hasi= o] vk
FHO. ol @ A A GAE HFYAE olgolE AHEYE WSS FAA Y gEAn Aested? 7hd
HOZ g9 BYE JA e RoE B,

2N

3) BIF MEHS gARS

4F % AU A1 228 TUL FF, 53] OhF(soybeans) olch. eHmAlo] sk iR MAFo] B
AGAAE f3eh oY R AYAY 9 BAgo] R R0 USTY. g AEUE 2ase 4¥S 2
% 2% AHEY Aole HHoZ g HUN A AL AN AANRTY in viroolH FAAZY Y3
& Asishs A2 UERt. a9 9y V11 A7 & AT daA T o drdns e go.

r_>.*,

@ DNA-—adduct 34 A

dord £ WA AFS DNAS adductE BAste] gatabgel @edstA frh o) wAloA: Wt o]}
Wotglo] HpEdo] ME o ol%s}ﬂl 51\11 ARECO] afd AEen AAE U] AEL o] BAHo| AFS FA
HEe Aoz Hod v Alxde FHE AET AT e Ao)7t P& RoFE Yt oE So
quallaja barkellA F&3t ALXUS %Eﬂiﬂl% 2ol HolwI U5 AFEYL A yn|d3zte] FEso] =t}
9 0l AEUE HET WAPE Aol UF ALEYS quallaja bark AFEo] H]8) oks 2¥ALE UEhiT
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ole AETA AL AE Aol & RoE B
= WA= RoE BolH ol ¥y ojFdE

5 AREdo] aflatoxin B1-DNA adduct 379 o 9L vjxE= A ARy &) A4 AL AL
T AREUSE wdst & aflatoxin Bi-& 5918 A3 30 ug/mle 52 AFEYS 23 FolA DNA-aflatoxin
B, adduct ®4Jo] 50.71% Z2:8}5ith(Table 5)*7. oel$t DNA—adductZAs M¥utrel Exi4 wislo] oa 4
Tt aflatoxin B8] tiAFEAIER DNASH A4 A3shs Aoz €27 epoxide®) AFEU S Adte] 98k R0z
Atggh A4z & 48zl FAIAES] DNA-adduct B4 ANEZFHE A2 de] 579 vlms £ A3 30 ug/ml
o] XA L-ascorbic acidE 38.4%<] AAES HAD BHTE 32.6%9 oA&< Uehlo] o ALz U] bis)
e o a3t AYn?

al
kv

@ 338

AEY APsEAE HE AT AFA0E AREA A Uols WML EES TEH T AFAEYAZRE
AXEE BE7] A B4 LoAAlg vaLy PolAAZ e 5478 WolAAZE superoxide dis—
mutase (SOD), catalase$} glutathione peroxidase (GPx)7} &8} glutathione® MXYGEA] EA= 2
AAALHE GPxh GSTS EZQAAE F23t}y. $# 4o| Zo| E£A)3= ascorbic acid, tocopherol, carote—
noids ¥ 71et St Ed E8 nla4A WolEaAg Fo3 IS sty it

Table 5. Effect of soybean saponins on [3H]AFB.-DNA adduct formation in CCD-18Co normal human colon cells

Concentration ‘ AFB-DNA adduct Inhibition (%)
(ug/ml) - (fmol/ug DNA)
0 094 *+ 0.15 0°
10 0.72 £ 0.05- 23.76 £ 4.92°
30 0.46 % 0.03 50.71 + 3.53°
50 048 £ 0.03 49.47 + 3.51°

HI T AEY 94 s 248 Ao B8 vl it F uiF A}E U9 aglycond] A#E DDMP
(2,3—dihydro—2,5—dihydroxy—6— methyl-4—-H-pyran—4—one) & & tlF A}¥de] 2% 550 9on A}
XEdof idsts-E Foidte oz Hth diF AREY 1ppme 17.1 unit® SODSt 5§ superoxide quen—
ching ability® WEbdThn stgom® B A3 Aex 4¥e Ao oshd giF AlEULe AAANERE 5HHO
2 Ashs 2oz JERT (Fig. 3) . &, 32 $403243) 0T AL¥ U] AARAE A AR Ete} 3
stas 84 AAEHE 2HE) Y8 DHAE(HepG2) E 4EMAIEAQ tert—butyl hydroperoxide$} 45%-37+ )

& F o ALEY, L-ascorbic acid, alpha—tocopherole Z+ z} #7138t 48|17k wioksldch 7 A oS AlE
U e anHoR AARNEEL] YA S JASIPE oY A T BFolA PArslaa FAo] ZrtE Aoz B
HAk

@ PKC 4ol g MxA3 <A

U2 growth factor$} hormone £ AXAFE 243w o] FANe Aot 28199 A% oo @
Az xeo] Agsojol gt webs oiF AT el 9§ M) Zejd Wl olgjd AXAF] dgks uA A
L2 ERth 7] gl AEAAGE st ATAES YAE ohge A 7kx7) 8 o)2o] AWHE A
2% HRlt &, (a) tyrosine kinase® €2 A& (b) guanine nucletide—binding protein® 4&#¢ Ao
& QI3 adenylate cyclase 83 ©]& 5% phosphoinositide hydrolysis @ PKCE ¥ &3 protein kinased &
88 () ME W9 528 89 3229 A old FutyE A Bae) zHolr} o)gis HHSL oy
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2 AAex AHIT BAS IR E JoFE AZHET

° _’go.s B a
- W
2 Soas| ab
Y o
=
E %”0.2 I~ be
g -
E goas
® © d
g E o1 [
=
A d
0.05— l
0

control vitamin C viamin E saponin

Treatment (25ppm)
Fig. 3. Effect of saponin, vitamin C, vitamin E on lipid peroxide values of t-BHP treated hepatocytes.

PKCE AdREo)A] tumor promotor® Eo] #0]=TPA(12—0-tetaradecanoylphorbol— 13—acetate)°l &
g gAzEo] AE YoM MTe Zo7 o]Fd T HIEY Fo sl AoE Holu e FFHY FAALR
2249 targeto® ¢EiA Utk 53] PKCE tidTolre] AXEE, AEEs 9 Axxa 53 44 gde
M e Aoz AZEnh 3A AFsRF] UF AR AEe 84& 4F% AFEo|T wets] AEgelA o]
FoiR = ATASHY W I F AR B

ol Algstr] AsM AA HFY MEMHT-29)E oiF AREIH widd F PKC 84& EAHEIT(Fig. 4)
00 PKC 4L 71AA s o8 HAsRon Jas® 7o) SHsE wol AY9% A a1¥A 92 71AH
olgAE t 2etAE A oj &8t 1 A diF ALEdE HeEF@ F AEe] TPANIE & 3¢ AR 5%
SJEA SR PKC Aol AtHe A A F AU o] AR AxdH A2 45Fgo] PKC 4%
T 5 ASS AN a2y 2 0]99 Z1A (el PKC Aol Bojste Faxe] Ldds 3ol A 7
BE WAE £ 9oy ol 8% A7 o Bad Aoy Bt

1: Positive 4: +TPA, +150ppm

2: -TPA, -saponin 5: +TPA,+300ppm

3: +TPA, -saponin 6: +TPA, +600ppm
7: Negative

HT 29 cells were incubated for 72 hours with various
concentrations of saponins, followed by TPA(100ng/ml)
stimulation. The arrow indicats phospherylated band
by PKC. Reduced activation of PKC was observed.

Fig. 4. Effects of soybeans on PKC activity induced by TPA in HT-29 colon adenocarcinoma cells.
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Bo] AMEE T gtk B FUY FXA B0l AR EIE JA: ZAoR FHE v A i dEHxol: F
o] FekAlE AT 2slo) e Fate] 1 &FE Ughle 202 APV AEESI A9HA Hd HEEs}
o #Asf= ket EAE0] AAAEA He 53] AR B3EARE JEAHQ] Zo] carcinogembryonic
antigen(CEA) ©|t}?. o] olglolx u]Estd A ¥ ALl alkaline phosphatase(AP), sucrase—isomal—
tase ¥ dipeptidyl peptidase 59| ZA8Ao] Aatx A HopsdsY,

5 Alxdo) o]2 gt MERle) vx= F3F HT-29 AXE o|&s) A¥3F Ax Al d2 CEA #8915 F3
e Aoz UElRT APY SAHE S8t F/MAZoEM ANERIE SEsHs ZAoZ MAG(Fig. 5, 6) .
HT-29 AX9] £3E EA7E Aog 48 EAFE= o] o]9d|E sodium selenite, bytyrate, retinoic acid,
Helel D; So] Qlow 53] uehy Dy B4 o)Fo| Bojste] AT 141 ZESES FYOEN AXEF ] T
3= Aoz wtE At uiF AtEd 9A MEdene] A3R8s B Zeolso dFE vFeEN FIE FIA
A 5 Q& ALE Heoly I FE3 7jAE geid vt gidh

® FAE i 49 PgelA
Be $79 FYATl 71 M B BAE FAES FYAEY) TR 4§S FO2H AL D

FEdTHE AHolth vt AR HHBAHEAEL QMo dis] NeRoz Hgst= HoF vrEFon UF AR
d dA 7 F 37k 9 Ao2 BT E A7l gAGAZe} A7 izl oiF AlEdL st
o 1 ARG vlws 2 Ay gAY AXxe] ALowt 7 Ate] dAHE Roz shEFHH.
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Fig. 5. Effects of soybeans on alkaline phosphatase activity in HT-29 colon adenocarcinoma cells.
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Fig. 6. Effects of soybeans on CEA production in HT-29 colon adenocarcinoma cells.
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® COX-2 zAd & NXAF 94

#H ] 2L promotor ‘474101]/‘1 QAT AEY] 45T AR
£ AAE= anti—inflammatory 2FAE 3 AR AIAE BY ol dAlE EF5NS /\]°ﬂ g43
xygenase—2¢] A& AAst o= 75»}1—122 M XA 94, apopotosis FE I
Rog HAPY, Promotion TACNA thF ALEUS] gttt a%d #HY T 7AS 7
SAZ B AFdoME dBd AEY T AFEYS Mg ¥ COX-2 YFF wstE Aungith 1 @4 AR
= AEg TLolX COX-29 A Zol dAsA Asts= Aol FAFHUL (Fig. 7) =ebx] diF Abxde)] oJg Ax
A8 9 E37F dolju= 47 71AHE oo A% AR Bl
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Fig. 7. TNF-a stimulated COX-2 expressions in HT-29 cells treated with or without saponins.
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