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Wk 15 FEEERERETRRBIE (BeBEp2umsED)
REMEREE

§7vwﬁUtD—w®%ﬁhjn%—&a?ﬁﬁk%?%ﬁ%

EEBEE HE FH EUity— - BET
A PRGSO ) - - R

FEZE  [HEHEADSICS WRRN D7 7 ) wn—)
(“DAG”) KEEND 12DAGIL. MBEATTO5A >FEF—F
(protein kinase) C Z{EMAL IR ZMETH D, BAATOE—F—
THLRESEREN TV S, AL TIIE %, 5. 4Bd
X MEDIBRITBIT 5“DAG ORI ATIHE « TOE—3 8 JER
WHTHEEE & ABRCORBMAEBRSREE MO R o
Haras BET P2 APz 2w 7 (Hras 128)5 v MT)BLURZD
FIEFERT Y REBWTRR Lz, Choli#ESy F2EN, &
B AA 22T~ g 2B & LT 4-nitroquinoline 1-oxide (4NQO) 10
ppm ZRRFMAR LD 10 BRISKEE L, COL =3 T—3 3
YHRBETEOBO 10 EBORZ h =T -2 3 P HEOE
a1 208, “DAG" % HB(5.5% “DAG” + 0% U TP I+
B—Jl {TAG} ), HEE (2.75% “DAG"+2.75% TAG). EHE
(1.375% “DAG” + 4.125% TAG)D 3 HECHHER X1/, AE,
REEE. MKELHETORTEEREEA SN AR, BER
ERZBNTHR, #Te 5y FOBTORFLENADEES L UED
EEFERTICBWT, - 7O —S a AMEANER I N, 1 Tg
BRUMEOB LA TIIABERRD bNAN- =, COREERE
WY BEDIRE NI APy I RIUVBERS Yy FEANES
HEDbEHE EHROERBRNNEIEZIONS, '

A RS EE (TAG), _‘D?‘:‘ D=DDIEHBRN V&Y >
, EIATINREG LR TEET S, LML,
— R DEFMARS . triacylglycerole TD=DDEFBDO>B~D2 /KR
1
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-diacylglycerol (DAGIHES IS I B %
FHEL. ZDO0EHREET DY DT
AF VRS DIMBIERS 12-BLT1,3-
DAG AWEET 5., TNEITEAR TS :
T DLTHEET S, BEENDHTAG 13,
NG TIERI A R U )—EickoT 2~
BTNV OV BRI AR,
ZTLUTRNENS, BENIEHEEE 2
-7 eu-VRERNEER
HIIRIZB T TAG KBER S VERICE
MENTFAREND, —F. 13-DAG /AN
BCHELAREZITS &, 2-B/) 73N
V20— )VBERINRWEDIZ, RN
®IZ TAG NOHEEEIME LA EThNR
W, TORDIHRIEH OB DN
EEZBN, INZ2ERSELURE HEIZHE
DS WEAM] (“DAG) WTHER
SHELEDN TV, [BIFBEEEORE
TEWRIZWA (F1). “DAG™ KL 13-
DAG Dft, FERFER DB DORRS
12-DAG W 0B TBEFEN TS, 12-DAG
t&, AN T phospholipase C  (PLO)IZ
& U phosphatidyl inositol bisphosphate (PIP,)
MBERIN, BRATOIE—Y—ThH3
12-o-tetradecanoylphorbol 13-acetate (TPA)
& FEE I MR Y T protein kinase C (PKC)
EEELEEIYETHD, TAFITO
ERATOE—F - UTHERT 2 TEEE
AEBREINTVWS, 51T 1,2-DAG 3
FEZP T Ras guanyl nucleotide-releasing
protein  (Ras-GRP)&¥EE{LL .
Ras/Raf/mitogen-activated protein kinase

 (MAPK) H 27— RICEDHZZ EHNEHE D

4/ 68

WixoTWa, 5.3%DAGIESD 5w RiZ
B3 2EMOBESEER TR
ROLENTB5T (MG. Soni, et al. Food
and Chemical Toxicology, 39, 317-329, 2001),
¥72 SD 5w b® DMBA SFHEANAICH
L. 7.0% “DAG” DIEfE#E 90 HEOE
BT, Toe—vaMEREERSANVNT
EWEE XN TV A M. Sugano, etal. J.
Oleo Sci., 51, 583-588, 2002). AFFFETII.
“DAG”® Ras JEHALIER EOBEN S, &
Asicko THREESNEZE. &E. LR
PBABEZEE F 710 R c-Ha-ras =
FrIAVzv s (Tg Sy hEAL
T, “DAG"DORBATLE @NQO & FIFFE
5) BT OE—T 3 > ANQO H54%
EE) 1200 T, RIC“DAG MR AR
ENBILRERREINDEELSON
5%, BERXUHEIBICEAL, EATL
- Oe—a AMAERIIKDWTERL.
U2 7 EMIC T B X BERNRERER
HTaZ&2HE LTz,

B. BH95 5

{CERPABRZETH D Tg LT DH

- BEOBERSy bEAWE, 6@l

{Z 4-nitroquinoline 1-oxide (4NQO) % 10
ppm OFAET 10 BRRAKEICL D3
Bt o—alEgez{tol. &
DAY I—va B EEOBROTA
o z—3a VEE (108 &
“DAG"SH AR 25 20 EFBHK
BREIERE ERL, 2LLUTE &
., ARRMLOIRSE BT ZERRE



BB TR 5 VEROEEID
WTERHLE (H1). “DAGOEHEAT
BEZ55%, 2.715%BLTN1.375%D 3
RAEEL. BIFEEE55% oH—73
FIT, 2.75%BLN1.375%RETIIE
DOz REMm:EEM (7 :3) T
WEL. TRTOETEIREEZIZE
—EIB D LD, FBENL ANQO
R 51208 E O RS (BE AIN-93G,
55%TAGHERSREE L, BREBHEBMICE
ZOEREBERL, 5. 2% ¥ GIE,
BE). Mg KB IF B28®%. BF
L. & . BE § dLBROWTHE2E

- B&D., ERENICRED S BB &
DIREEREERL =, 77, “DAG’H
EDZDRICBITZDEERZZLEDIT,
“DAG” 5.5 % BhE & TAGE.5% B2 Bis%
Ufz. BEHED Tg 3% OBPER O & B
X 15 () BXA1i6 @) EELE= (&
24 FE, 37210, EATFEREEOSE
FHME D=0 I ERN RGBT, BN
D MEEZIREET- 72,

(REEORR EMEREEET I

BV, ENIA A ST

BARE T UB g BT -, &
ICEROBRICIE, BNRICEOEEERR
IZ55%, EEREORBHERAERICAN
Tirof,

C. #%

MERES » M URBRENBR XD 4-
NQO 10 ppm Z&#K#%5 U RRIZ*DAG”
REEHE 2 HHEG.5% “DAG” + 0%
TAG), FHE (2.75% “DAG” + 2.75%
TAG), {EHE (1.375% “DAG” +4.125%
TAG)D 3 RETHHBRA T, FE,
BHEE, BRELOETORTHEERE
WRENRN- = GHEERERS).

C-2. “DAG*IZ &k 2 E AR DE

2 .
MEEZERITHT 3 DAG OBE
%\ ANQO 5.2 T 4NQO+0% “DAG”
I7zbh 5.5%TAG (WEED LU,
ANQO i EFE[H Tl 5.5% “DAG” D &
®E LB B (5.5%TAG) &%
gL, mMBERY US4 R (TG
1BV, H# Tg O 4NQO+5.5% “DAG"#4
BEDTANQO DHBEHICLLARITET
L7z, 4NQO FE3 SR T BALERIC
U 5.5% “DAG"REH TAEICEL
Jz. WEBEIEEFEE (FRFA) 13, HEEFA£ERIT
ANQO+2.75% “DAG #5844 4ANQO+H0%
“DAG” GHHRES) I LARIE M- k.
FFH88E ClaE Tg T4NQO+5.5% “DAG”
BOEBC L GOT RERITER - T,
HEEF AR T B ANQO+5.5% “DAG EE A
RECHLERIIEP 2. EIOH
W GPT EBFEIEM-> T2 (F2),

C-3. WA

C-LDAGCERICLBH#E, BEEBITY C-3-1. F

B BICHT B

5/ 68

ANQO OEFRERAFREICH T HDAG



DEER., HHED ANQO+0% “DAG T 7z
DB B.EXTAG FE & B L7 (3% 3~10),
Te Iw FEIZBWT, FODAGEICH
WTbHRELEAEE ELEE o4t
B (X2 & WRELERLT, R
ZiEASN2ho Tz, BELEERATRE
22 (K 3). 5.5%“DAG" T 43.8%TH
D 4NQO DAFE- L7z MRED 12.3% &
e 3.6 FICHEM L=, BEERAS
Nxhofe, LML, BEHEEDHEM
BEOEMBEICBWT, BELRASHHE

PR LNE@Qr S 2 - 7ITF—VER

BE. P=0.0352) (E3), ZOEENMNS,
AEICHEEL TRELENAORERN
BT 5 LAz, 35Ty

%D ORTEEENABLIVHE
[EERELENADEEOERICBNWT

b, AEBIZHEELEZEFEREMSNA LR
7o (BWEEST. &4P=0.0184,
P=0.0259) (F4)., ULHL. #EZv D
BAER T ANQO S“DAGOREEE (B
1, 2, 3%) THEENDEFEELEZDE
BEREMTRARMo = (L, 6), —H.
Mz BWTIE, Tg BIUEF AR
“DAG' DEFEWIAMBRP -2 (BT~
10), '

C-3-2. B

ANQO B EEOHB R LRILEE
ERADDEOBEEICTEEL. “DAGE
B (81— 38 1cHEINT sERME
BN BEICEEERRESNARS

DADHEFT 1 LU/16)W LEBORE
2 REVEE TR Tz, - THIE
T BRNATIE - TO0E—a
BUABNho7r, BE THEEDOR
i3l

C-3-3. AR

EREIZB W T, 4NQO DR EIC XL AR
B BAABXUDEORBORENR
SN, ANQO DADEEEB L TH
EER RN (B 19~26), BENT
RS LDRERRD T,

C-3-4. &¥ . |
EDEIZBNWTSH ANQO I XS EIEE

BEORERRE Loz, Mo TEE

BECHNTIHZEOFMEITE P ok,

C~-3-5. T DMDIEES

Z0HM. B KIB. B B, B
Wi EOEE TR, CORITBWTHIE -
ERETE SN - DFHEILTE
Bhote, ‘

D. &%
“DAG”?;E%?&@miﬁ%ﬁﬁwﬁmﬁ
BEELLTCHE, POV ESAR, &

BENGRAEE. GOT. GPT BITHERENA

Bl IhbiRnTndHEEFEE
DIBWELD, HEWIERGERZRSE
{EHRLEBWELTHD, EEOEEH
BRNOELEHWLE. £ FITU

7= (& 11~18), £72 Tg BICBWTDAG” 51 FIRDOWTHE TR Tg RUB AR
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WEDHSIEREREZ LR TWa A,
Wolford 5 DT —#i2k?d 10 X—E2 %
AN~ N—tF1 I ERZIRED, &
AICEBRELZRRE b7,
INEMIZYESA R, BaLaF
O—)l. GOT. GPT, REEXE, 717
FZORDWTHEY 7 M4 TR TE
BEM DEYRNBET —5 | Ktk Tk
| ANQO BN AN ST B DAG DA A
BRRERICDOWT, MER EERRBIC
DWTEHHICRE L2#R, #Tgizbh
T, DAGOREBVYMHEL TERELER
AWDFEEREBEEMS, ArS52 - 7IF
—PDEFREBXOPAT 4 v V7 EH
R OBECBWTEBREM(p<0.05) %R
TZENHEN o, ORI
BPANBETHHN, BEZEOHZ AR
EDOEEBRERFICBWT, FEIATD
T—a MERAOTEEEERET S DO
EEZ NS, LML, 4NQO BE50D%&
HEOFITT, IBEELREEENAE
FEAREFRECELT, SRR 55%

TAG) & 55% “DAG™REHICHBI 208

SHT T p=0.058. /ST AR w Ik
E (7 SZANT U ABE) Tt p=0.090
L0, AERERALNADOE, T
D&, BROBYESDITNI &I
BETBEEZI SN, TEBRAONY
(LA PR S ICH LT, TeBE

BRI - 5 “DAG” DFEDS AERVE AV

HEERaho i,
D& B ITESEDERICBNTDAG
WKRSBEERNAVTERBRETOAEER
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BRTHo. EHICHETHERERR
ENBMTDONTIL, D Tg DEME
Z 40~50 LREEIEC U FERDHEDR
40 BREOEBRHILHE - Bbh s,
e, GREERREEODAG N EMT
DX BREBTERENSZE, BEXU
G2 THAEBRT 25525 E
L7z 2782175 =0Iicid,. BilE
BE 75BX00110%) O“DAGEBEIR -
BIBHEERFTAVENH S EER

- BB, ZOBE, BilATOE—-V3

HER O TWARHEEDO MY F
I REY )RR TRET D
T2 a MAERAOBEEZTMET B Z &
TE3, .

RERICBNWT, BT ITBIT5EH
NATLE « TOF— 1 e B
EHRCAHINZERO—DIT, 0
Tg NRNABBSETS 5 T ENZT S
h3, S5 BREX - 7HE) k3
L, BRRBWTI, BFEBEEELT,
TORZHEIHETSA4E, TA3BER
EanTws, ChilEBiidosne
ERLUTED, COBNTHERE LML
TERNRETHAD,

“DAG"B LU TAG IZS EN B IEIHEE
DEFELSEIZERCTH Y. g
OEFEC XD ZETERN, —BENTIX
TAG BLUUDAG /NG ERICBWT—
DFTODEHBBICE) TN
Z4 RMAGI MBI Nz BRINE N,
EURE2T /7T V0 —)VidER
M TER TAG KESRERZ Z &




MENTND, ORERICBNTS TAG 2
SEETHUN—ERGEINTWS, L
ML, OBEEEREICBWTIRENTED S
ADAGDEERN IR, X 5ICHIlERN
BT LR RREEAZE A b, “DAG”
AFRARICA S &,

OE—¥—TH% TPA LRI, RN
TPKC #{FME{L, 512 Ras-GRP 21E
tE{L L. Ras/Raff MAPK A A7 — R %
BN U CHIRIEFEZ FLEZ |, BB AY
B (ZOHEFNQO) KkoTf=vT
—a VEZUTHETIE, BERATE
L E-alERERETS LI
BBEELENG, SBIOEKCETS
TERBFICH UEMICRA T 2 BEND
%, '

E. #&am
ERABRZIEN I ATV 2w D S
v R EBWT, 4ANQO DRENAITKT S
“DAG'DOFENRATOE— 3 VERIKD
WTHBRHLERR, BlIPWT, “DAG”
PEEETAEOHMITOE— a3
ERERBTAHERETH T

F. BREERER
FERN D REEERERICOWVWTI
el A0, BREBROEDDENE
BRNEENS,

G. Pr5esEs=
1. wWXFHEE

1) SETEH, SBTTN. EVENTPE
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12-DAG WIRIKALT

RS 13, pp205-217. BERE. £
BiRLE. BIEE, EXEC003)

2) Nobuko Shindo-Okada and Masaaki Tigo.
Expression of the Arpllh gene suppresses the
tumorigenicity of PC-14 human lung
adenocarcinoma cells. Biochem. Biophysic.
Res. Commun., 312, 889-896 (2003)

3) Masaaki ligo, Mariko Shimamura, Fiji
Matsuda, Ken-ichi Fujita, Hiroshi Nomoto,
Jun Satoh, Shitji Kojima, David B. Alexander,
Malcolm A. Moore and Hiroyuki Tsuda.
Orally administered bovine lactoferrin
induces caspase-1 and interleukin-18 in the
mouse intestinal mucosa: a possible
explanation for inhibition of carcinogenesis
and metastasis. Cytokine, 25 (1), 36-44
(2004) |

4) Mariko Shimarﬁura, Yukio Yamamoto,
Hiromi Ashino, Tsutomu Oikawa, Tadahiko
Hazato, Hiroyuki Tsuda, and Masaaki ligo.
Bovine lactoferrin inhibits tumor-induced
angiogenesis. Int, J. Cancer, 111, 111-116
(2004)

5) Tetsuyuki Takahashi, Nobuo Takasuka,
Masaaki ligo, David B. Alexander, Masaki
Baba, Hoyoku Nishino, Hiroyuki Tsuda, and
Toru Okuyama. Isoliquiritigenin, a flavonoid
from licorice, reduces prostaglandin E2 and

nitric oxide, causes poptosis, and suppresses



aberrant crypt foci development. Cancer
Science, 95, 448-453 (2004)

6) Ken-ichi Fujita, Eiji Matsuda, Kazunori
Sekine, Masaaki ligo, and Hiroyuki Tsuda.
Lactoferrin modifies apoptosis-related gene
expression in the colon of the azoxymethane-

treated rat. Cancer Lett., 213: 21-29 (2004)

7) Hiroshi Nomoto, Masaaki ligo, Hiroki
Hamada, Shuji Kojima, and Hiroyuki Tsuda.
Chemoprevention of colorectal cancér by
grape seed proanthocyanidin is accompanied
by a decrease in proliferation and increase in
apoptosis. Nutr. & Carncer, 49: 81-88 (2004)

. 8) Ken-ichi Fujita, Fiji Matsuda, Kazunori
Sekine, Masaaki ligo and Hiroyuki Tsuda.
Lactoferrin enbances Fas expression and
apoptosis in the colon mucosa of
azoxymethane-treated rats. Carcinogenesis,
25 :1961-1966 (2004)

9) Hiroyuki Tsuda, Y, Ohshima, Hiroshi
Nomoto., Ken-ichi Fujita, Eiji Matsuda,
Masaaki Jigo, Nobuo Takasuka and Malcolm
A Moore. Cancer prevention by natural -

compounds. Drug Metab. Pharmacokinet., 19:

245-263 (2004)

2LEEFER
1) Tsuda, H., ligo. M., Fujita, K., Sekine, K.,
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Ohkubo, 5., Takahashi, T., Nomoto, H.,
Kunimoto, K., Alexander, D.B., Okada, S. and
Kozu, T. Cancer chemoprevention by
lactoferrin and analysis on the mechanisms.
Sixth InternationalConference on Lactoferrin:
Structure, Function and Applications, Capri,
(May 2003)

2) ligo. M., Fujita, K., Shimamura, M.,

. Yamamoto, F., Nomoto, H., Alexander, D.B.,

Sekine, K., Tamura, Y. and Tsuda, HT
Induction of cytokines in the intestinal
mucosa by oral administration of bovine
lactoferrin-A possible explanation for
inhibition of carcinogenesis and metastasis-.
Sixth InternationalConference on Lactofertin:
Structure, Function and Applications, Capri,
(May 2003)

3) Fujita, K., Takahashi, T., Sekine, K.,
Tamura, Y., ligo, M. and Tsuda, H. Lactoferrin
enhances TNF-related apoptosis-inducing
ligand(trail}-induced apoptosis on human
colon carcinoma cell lines. Sixth
InternationalConference on Lactoferrin:

Structure, Function and Applications, Capri,

(May 2003)

4 EEE— BERT. BRI, 50
ER, EHEES, STz ks
AOM #5-3 v hRIBIZ B3 Bel-2 B
EREFORELEH. £1 0HEEENA
FHBIES, iR, (200346 R)




5) EFAE, AUERIER. REEE., A8E
—, NEET, BEHEE, SOy kY
T ERE O AOMBET v MR
}5 ACF ~OEER. E1 0 BRI’ A
TS, LR, (200346 B)

6) SRUBIERR. MHE—. BAE., KAR
B BEE-R. BTRE. R8T ®
A, SRS, MEET., EEEE,
5 NI 2 U ERWEAAFED
E@lIbH, 6 2 A ERZEHBS,

ZHEB, (200349 1)

7) BHE—. SRR, REXRE. BE
BB, BHEES, STV ickd
b MRESAKIREMRIZCBIT S TRAIL 5
HJFEERIER. %6 2 R HAEZSR
&, LR, (200349 H)

8) BMARER, ALY, Kim, CK.,, &

H#E, Eh7O M c-Haras o>

AT =w 7 Ivw h-Hrasl28—(Tg)D v

—REFITH T DARRENARZEII DN

T. 6 2EHABEESRE. A5E.
(200349 A)

9) MEZE, TBEH, SHEEER. #
HEg-—-. A=, RE—R, BEE—H.
BEHER, YVUAKRBEAALCHETSS
7 b7z ) ARG RIC L S
IREEORE. E6 2EHAEZESR
&, BB, (200349 A)
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10) BHEET. SREER, FHHE.
WATE, WEEE, S7b72V VH
EYEOREFEREER HAEER
=, ATHE. (200349 A)

11) SKEIES, FEET EEST B
&1, BEEHES BRE— TRYET
AT Oy 7P ickBa1r2 61
S BHIEE TR L Ml
HAEZEP2S 124 F5, KK, (20044 3
A)

12) SEMIEH. BNEET. BEE—.
RARBE, BEESE UYI/ Tz
D> OfEREER. NEFERERIT
7R b AT & B R AR
CHRERISEAORS. 11 BEKRA
FHPES. B (200447 H)

13) EEmEE—, NHEIE. HEEY, B
HEE, bS5 772U BIOED
AR TF ROMEARR ERED
. 811 MEABSATHM S, ®
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14) RREH, FiaE BRE— &H
., BEESE, TRUBTFEA IOV
TR KB RERPAMFEETE N

- XFE. 6 3EORBREHITR

%, B (200449 A)

15) FHLOX, BERER. HEEH.




PN, BEEE: BEEE, BEF
cHaras a2 F4aF Vb5
TV T Ty MBU BN A OES:
FEOKF, E6 3EHRBEESEWE
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16) EEHEE. HEIEY, BEEREX,

WERR. BRE—A, RAREH. K&
% REBE. BhE—. BEEH. £
BEEEEEYEC LRI PATH -5
7 UPEDAYyE—D—, %63
[ HABFERF MRS, B (200459
A) '

17) HES3S. HEES. aFEEREX,
BHE— NEF=, RE—R, HEf—
S, BHFESE, 577y Y e
RERTER G R IC X 2 < AR A RI%h
FOHER, 6 3 HHREZRPHRE,
& (200449 H)

18) MHERFT. SEMIEH. Arpll #EE

TOFERICK D b MRS ARG PC-

14 OEEREOMGE. 56 3EHAESE
RIS, BHE (200449 R)

19) EHEE, FEBE, BE—HL X

ARE®R, KEES. SEEEXR 1A
S BATY — ZHEEeEEEREY
B MTz Mo AvE-P, B1
EZ2 707454, KK (2004
£10 7)

20) SEREH. BNEET. Bz,
RAGER, E2HESE, Y357 Ux
U ic & B s R LOME AR
EIC KBRS AMMBIER EERIEH. 8

CAESY RTTU YT F—9 A, B
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21) MHESE. HHEE—, EER, &
S, B, 577U
BLUOZDOHHBHRTF FORRET

OREARE, B1ESZ 7227
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®1. HRABMOBEHEBAR

C16:0 C18:0 C18:1

Ccig2  C183 i
Al (“DAG”*%*%) 3.1 1.1 38.9 46.6 9.0 1.3 (%)
B 68 26 44.8 34.6 9.6 16
G 8.5 3.5 33.5 44.2 9.1 12
D3 7.2 2.9 42.7 37.0 8.7 1.5
E¥H 10.9. 3.9 20.0 52.9 1.2 1.2
i 6.7 3.8 17.5 71.0 0.5 0.5
G 42 2.0 60.8 20.2 11.4 1.4
Hh 10.1 3.5 77.1 7.0 0.9 1.4

10
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# 21 RS
(Hras128 Tg #)
BEEE TG FFA Teho LP
(IE 3 4 ) (33~163) (48~113)
1 4NQO+5.5%“DAG” 130+80™ 10842461 10517 6.0:0.7
2 4ANQO+2.75%DAG" 15743 570+170  105+10 5.820.4
3 4ANQO+1.375%'DAG"  239x100 11194470 11049 7.0:0.8
4 ANQO+5.5%TAG 302+143 6662168  108x17 6.6x1.1
5 55%'DAG" 160+66"  691x154 97413 6.8:0.8
6 5.5%TAG 139435 836177 121217 6.820.4
BE8 GOT GPT BUN CR
(IE¥EEiH) (22~98) (7~65)  (11.5~18.0) (0.28~0.52)
1 4NQO+5.5%“DAG” 12622* 25418 5277 0.48+0.27
2 4NQO+2.75% 'DAG” 77432 1826 1442 0.34+0.03
3 4NQO+1.375%°DAG" 134431 3525 204 0.35+0.07
4 ANQO+55%TAG 75+14 184 161 0.31:0.04
5 5.5%'DAG" 104x27% 2218 183 0.35x0.04
. 8 55%TAG 126243 28411 1743 0.310.02

* 1 p<0.05 as compared to 4NQO + 5.5% TAG group (458 .

# 1 p<0.05 as compared to 5.5%TAG group (3£ 6 ).

11
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#2-2.  MEELRER

(BpAeRd, W)

wEEH TG FFA Techo LP -

IEEEH (33~163). (48~113)
1 4ANQO+5.5%"DAG’ 147+55 57178 83+19 6.620.9
2 4NQO+2.75%'DAG" 19157 624151 102%15 6.4£0.5
3 4NQO+1.375%“DAG” 20761 758112 112£20 6.8£0.8
4 4 NQO+5.5%TAG 13652 573+117 886 8.4:0.5
5 55%'DAG" 1655587 7424155 10948 7.0x1.2
6 55%TAG 234+104  1266+508 10924 8.85.7
REE GOT - GPT BUN CR

EFHIH (22~98) (7~65)  (11.5~19.0) (0.28~0.52)
1 4ANQO+5.5%"DAG" 8129 168 1723 0.360.05
2 4NQO+2.75%'DAG" 94245 42+71 161 0.32+0.02
3 4NQO+1.375%DAG"  105+40 2048 1743 0.34x0.06
4 ANQO+55%TAG 9733 21217 192 0.38x0.04
5 5.5%"DAG" 122443 - 28x13 2322 0.33x0.05
8 55%TAG , 13363 25412 20x2 0.40+0.12

# : p<0.05 as compared to 5.5%TAG group (356 %) .
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723, MEAELEER
(Hras128 Tg. M)

B5H TG FFA - Teho LP
JEEEIH (23~68) | (55~117)
1 4NQO+5.5%'DAG" 2461206  1042:389 808 7.6+3.1
2 4NQO+2.75%‘DAG” 156393 7104304 87+20 7.0+1.6
3 4NQO+1.375%“DAG" 145294  393x115 7419 7.0£1.7
4 ANQO+55%TAG - 145+106 559462 75411 6.4+0.5
5 55%DAG’ 173291 5024222 83+16 6.2+0.8
8 5.5%TAG 164x120  568+129 86+17 6.7+0.6
= E5HE GOT GPT BUN CR
IR &I (23~99) (8~58) (11.3~21.5)  (0.31~0.54)
1 4ANQO+5.5%"DAG” 93+36 16x2 2041 0.48x0.16
2 ANQO+2.75%"“DAG” 68x16 114 174 0.41+0.12
3 4NQO+1.375%“DAG" 96166 22406 17+1 0.37+0.06
4 4ANQO+5.5%TAG 74:27 1124 18+3 0.37+0.05
5 5.5%'DAG" 74+14 1243 162 0.40+0.03
B 5.5%TAG 77x18 1423 . 203 0.56+0.24
13
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=24 IMEE{LEER
(BF48Y, IE)
BE5E TG FFA Tcho LP
RS (23~78) (55~147)
1 4NQO+5.5%"DAG" 1434126 691+226 = 102+20 7.0+0.7
2 4NQO+2.75%'DAG" 10945  870x168" 9510 6.8x0.4
3 4NQO+1.375%‘DAG" 113487  557+104 9416 7.0%1.0
4 4ANQO+5.5%TAG 12484  526+118 9143 7.8+1.3
5 5.5%‘DAG" 103+79 600x118 9849 | 6.3x0.5
6 5.5%TAG 121209 5382202 110+32 7.4+0.5
HE5E GOT - GPT BUN CR
IEHEHA (21~292)  (7~227)  (10.3~218) (0.28~0.51)
1 4NQO+5.5% DAG" 88+32* 19+6* 2012 0.47+0.08
2 4ANQO+2.75%DAG” 66+13 141 18+2 0.40+0.04
3 4NQO+1.375%"'DAG" 59+6 1243 29+10 0.46+0.09
4 4ANQO+55%TAG 537 1245 1943 0.39:0.03
5 55%'DAG” 619 1242 2248 0.410.07
6 50+3 145 2828 0.40:0.09

5.5%TAG

* 1 p<0.05 as compared to 4NQO + 5.5%TAG group GEA4EE) .
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£3. BRVARHT BTNV En—IV0OBE (HE
(Hras128Tg Sv b, #)

EERLESH %)

TSR Bk
AFHE RYLEVA  AHEE+RELESA
4NQO+5.5%“DAG” 16 4 (25.0) 7(43.8) 9 (56.3)
ANQO+2.75%"DAG" 5 6 (40.0) 3 (20.0) 8 (53.3)
: *

ANQO+1.375%DAG" 14 1(7.1) 2 (14.8) 3 (21.4)
ANQO+5.5%TAG 16 3 (18.8) 72 (12.3) ) 5(31.3)
5.5%"DAG” 16 0 0 0
5.5%TAG 16 0 0 0

P<0.0b,. 20352 « 7IF—JOEFKRE

15
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=4, ERVLCHTZ' DTV RO OBE  (BEK
(Hras128Tg Fw b, #) '

B R Sv b

B Sk .

| o B Lt AEEET LA

| ~ ~
ANQO+55%DAG” 16 0.25+0.45 0.44+0 51 0.69+0.70
ANQO+2.75%'DAG" 15 0.5320.74 0.200.41 0.730.80

# 2
ANQO+1.375%DAG” 14 0.0740.27 0.14+0.36 0.21:0.43
ANQO+5.5%TAG 16 0.190.40 0.13:0.34 ) © 0.31+0.48 P
5.5% DAG" 16 o 0 0
5.5%TAG 16 0 0 0
Mean+5D,

# P<0.05, GRERAT

16
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5. BERBARHTRZ DTNV 00—V OEE (FEF)
(fﬁéﬂ Sw b, &)

| EEREEE )
BE#H BnnEk

AEE RELENAL AEERTEEA
7 4NQO+5.5%DAG’ 16 1(6.3) 1(6.3) 2 (12.5)
8 aNQO275%DAG 15 o > (13.3) 2 (13.3)
9 4NQO+1.375%DAG 16 0 0 0
10 4NQO+5.5%TAG 16 0o 0 0
1 55%DAGY 16 0 0 0
12 55%TAG 16 0 0 0
17
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R6. FREVPARKMT DTN T VL0V OBE (BEH
EFER Sy b, B

0 B BEE 5wk
UEE  EULERA  AEERTLESA

7 4NQO+5.5%"DAG” 16 0.06:0.25  0.06:0.25 0.13+0.34

8 4NQ_O+2.75%“DAG” 15 0 0.13+0.35 0.13+0.35
9 ANQO+1.375%"DAG" 16 _ 0 0 0
10 4NQO+5._5%TAG 16 0 0 0
i 5.5%"DAG" 16 0 0 0
12 5.5%TAG 16 0 0 0
Mean+SD
18
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R EREPAVSETZ OV en-0BE (EE)

(Hrasl28 Tg Sw b, ff)

EEELEEYE %

BREE L
LEE RYELENAL ABELRFELENN
13 4NQO+5.5%DAG" 15 0 1 (6.75 1(6.7)
14 4NQO+2.75%DAG" 14 0 0o 0
15 4NQO+1.375%'DAG" 15 0 1(6.7) 1(6.7)
16 4ANQO5.5%TAG 15 0 0 0
17 5.5%DAG" 12 0 0 0
18 5.5%TAG 14 0 0 0
19
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=8, FEREVACHTZCTUNTUko—IVoFE (BEER

(Hras128Tg Sv &, #f)

. s BEZ Sy b |
AFEE BT LENA AEEEYEESA
13 4NQO+55%'DAG" 15 0 0.070.26 0.0720.26
14 4NQO+275%DAG" 14 0 0 0
15 4ANQO+1.375%'DAG’ 15 0 0.070.26 0.07:0.26
16 4NQO+55%TAG 15 0 - 0 0
17 55%DAG" 12 0 0 0
18 55%TAG 14 o 0 0
Mean +=SD

20
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£, ERVDAUCKHTZ DT VIOV OBE (FE)

GER Sy b, 1)

EBERETHE C0

BEE B |
UEE  ETLENA AEEIRTLENA
19 4NQO+5.5%'DAG" 13 0 0o 0
20  4ANQO+2.75%‘DAG’" 14 0 1(7.1) 1(7.1)
21 4NQO+1.375%DAG" 13 0 1(7.7) 1 (7.?)
22 4ANQO+5.5%TAG 15 0 2 (13.3) 2 (13.3)
23  5.5%‘DAG" 15 0 0 0
24 55%TAG 15 0 0 0
21
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£10. ERVACHT BT IS O OBE (BER

EFEH Su b, 1)

BEE L7k

BEE/ vk

HLERE BELERA AEEtRFELENA

19 4NQO+55%'DAG" 13 0 0 0
20  4NQO+2.75%'DAG" 14 0 0.07:0.27  0.07%0.27
21 4NQO+1.375%'DAG" 13 0 008028  0.08:028
22 ANQO+55%TAG 15 0 0.13:0.35  0.1320.35
23 5.5%‘DAG" 15 0 0 0
24 55%TAG 15 0 0 0
Mean+SD
22 -
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E11. HIERPAITHT I OT NIV OEE (EE)
(Hras128 Tg S v b, &)

BEERESHYE 6

# 55 L) — — |
e RBELENRA  REE+RTLESA
4NQO+5.5%”" 'DAG" 16 2 (12.5) 0 2 (12.5)
ANQO+2.75%DAG" 15 4 (26.7) 0 4 (26.7)
ANQO+1.375%'DAG” 14 3 (21.4) 0 3(21.4)
ANQO+5.5%TAG 16 1(6.3) 0 1 (6.3)
5.5%"DAG" 16 1(6.3) 0 1(6.3)
5.5%TAG 16 0 0 0
23
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F12. WERVAICHTZ DT IS O—VOBE (EESR)
(Hras128 Tg S w b, #)

BEHR /5y k
REE Bt
SLSHME RELENA  LEERELERA

1 4NQO+5.5%DAG" 16 0.1920.54 0 0.19+0.54
2 . 4NQO+2.75%“DA¢” 15 0.27:+0.46 0 0.27+0.46
3 4NQO+1.375%‘DAG" 14 0.21:0.43 0 0.21+0.43
4  4NQO+5.5%TAG 16 0.0620.25 0 0.06+0.25
5 5.5%'DAG" 16 0.0620.25 0 0.06+0.25
6 5.5%TAG | 16 0 0 0
MeaﬁiSD

24
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F13. MIBRENARH T DTN O— IV OBE  (EE)
(HFER Sy b, B

ERREEYE )

BE# ¥
AERE REEERA LEBEEIRELERA
7 4NQO+5 5% DAG" 16 1(6.3) 1(6.3) 1(6.3)
'8 4ANQO+2.75%"DAG” 15 1(67) 1(6.7) 2 (13.3)
9  4ANQO+1.375%‘DAG" 16 0 0 0
10 4NQO+5.5%TAG 16 0 0 0
11 B5.5%'DAG" 16 0 0 0
12 55%TAG 18 0 0 0
25
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=l4. BEIEENACHTD DTNV URO-NVOEBE (EEH
EER Sy b, #)

FLERE BYLERAL AEEBEHRELENA

7 ANQO+5.5%"DAG” 16 0.06+0.25 0 0.06+0.25

8 ANQO+2.75%"DAG" 15 0.27+1.03 0.07+0.26 0.33+1.29

9 4NQO+1.375%'DAG" 16 0 - 0
10 4NQO+55%TAG 16 0 0 0
11 55%DAG" 16 0 0 0
12 5.5%TAG 16 0 0 0
MeanzSD
26
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e

CFI15. HERRARHT A OTINL RO OBE  (EE)

(Hras128 Tg 5w bk, I

EEEESYE O

5 - B
A RELERA ABEBE+RELEENA

13 4NQO+5.5%"DAG” 15 0 0 0

14 4NQO+2.75%"DAG" 14 1(7.1) 0 1(7.1)

15 4ANQO+1.375%"DAG" 15 0 0 0

16 4NQO+5.5%TAG 15 2(13.3) 0 2 (13.3)

17 5.5%"'DAG" 12 0 0 0

18 5.5%TAG 14 0 0 0

27
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%16, HIEEPACHTZOTINI VL0V ORE (EEK

(Hras128Tg S b, B

28

30 / 68

-~ - BEE/Sv b
AFE  RVLENA  REECRETEEMA

13 4NQO+5.5%“DAG" 15 o 0 0

14 ANQO+R7E%DAG" 14  007:027 0 0.07x0.27

15 4NQO+1.375%'DAG" 15 0 0. 0

16 ANQO+5.5%TAG 15 0.13:0.35 0 0.13:0.35

17 5.5%'DAG" 12 0 0 0
18 55%TAG 14 0 0 0

Mean+SD



I HEREVAICHT B DT 7 kn— )V 0@ E )
EFEH Sv b, #§)

BEFSESWR (%)

RE#H Bk

LR | RELENA  ABEEARTLESA
19 4ANQO+55%°DAG" 13 0 0 0
20 4NQO+275%'DAG" 14 0 0 0
21 4NQO+1.375%“DAG" 13 0 0 0
22 4NQO+5.5%TAG 15 0 .0 | 0
23  5.5%‘DAG" 15 0 0 0
24 55%TAG 15 0 0 0

29

31 /-68



18, MEBBAICHT B DT VLF) ko s (B0
@ER S b, 1)

P | —_— BEHK 5 b
AEE  RTLENA AEEEVLENA
13 4NQO+55%'DAG" 15 0 0 o
14 4NQO+275%'DAG" 14 0 0 0
15 ANQO+1.375%°DAG" 15 0 0 0
16 4NQO+55%TAG 15 0 0 0
17 5.5%'DAG" 12 0 0 0
18 5.5%TAG 14 0 0 0
30
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K19, ABRREPAICHT B VTN EO- IV OHE  GHE)
(Hrasl28Tg Sw b, i)

EERETYR %)

BE5H# Lk

, A e Rt A+ IR
4NQO+5.5%"DAG" 16 6 (37.5) 0 6 (37.5)
4NQO+2.75%"DAG” 15 4 (26.7) 1(6.7) 5 (33.3)
ANQO+1.375%"DAG" 14 4 (28.6) 0 4 (28.6)
ANQO+5.5%TAG 16 5 (31.3) 2(12.5) 7 (43.8)
5.5%“DAG" 16 1 (6.3) 0 1(6.3) .
5.5%TAG 16 5 (31.3) 0 5(31.3)

31
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#20. ABRFEPALCKHTBOT NIV OV ORE (BES

(Hrasl28Tg S v b, #)

34 /68

e Ewe B8 R T .I* |

HR23 A PR RS A+AE

1 4NQO+55%DAG” 16 0.560.81 0 ' ;0..56;0.81 |
2 4ANQO+2.75%“DAG" 15 033:062  0.0720.26 0.40+0.63
3 4NQO+1.375%'DAG" 14 0.36:0.63 0 0.3640.63
4 ANQO+55%TAG 16 0312048 0.13720.34 0.4440.73
5 5.5%"DAG” 16 0.06:£0.25 C o.o_e_::o.zs
8 55%TAG 16 0.38:10.62 0 0.38:0.62

Mean+SD
32



R21. ABREVARK T OT VNI v 0— ) 0BE  (EE)

(FEH Sy, B

EEREGYE (%)

R Bk _
R A RE B AR
7 ANQO+5.5%'DAG" 16 0 0 0
8 . 4NQO+2.75%'DAG" 15 1(6.7) o 1(6.7)
9  4NQO+1.375%°DAG" 16 0 0 | 0
10 4ANQO+55%TAG 16 0 0 0
11 55%'DAG” 16 0 0 0
12 55%TAG 16 0 0 0
33
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R22. LBENACHT B DTN o—0BE (BEX)
G4 Sw i, #)

BESH v b

b X s :
B3 A AE fRIRA+RE
7  4NQO+55%‘DAG" 16 0 0 0
8  4ANQO+2.75%‘DAG" 15  0.06+0.25 0 | 0.06+0.25
9  4ANQO+1.375%'DAG” 16 0 0 0
10 4ANQO+5.5%TAG 16 0 0 | 0
11 5.5%“DAG” 16 0 0 0
12 55%TAG - 16 0 0 | 0
Mean+SD

34
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23, ABEBVALHTEOT NI O OBE (EE)
(Hrasl28Tg Sw b, 1)

EERETYUHR )

37/ 68 :

 REEE Bk
Bt HE B AR

ANQO+55% DAG" 15 10 (66.7) 0 10 (66.7)

| 4NQO+2.75%"DAQ" 14 9 (64.3) 0 9 (64.3)
INQOH1 STE%UDAG 15 11 (73.3) 0 11 (733)
ANQO+5.5%TAG 15 11 (73.3) 0 11 (73.3)
5.5% DAG” 12 6 (50.0) 0 6 (50.0)
5.5%TAG 14 6 (42.9)) 0 6 (42.9.)

35




=24, HBRBENAICHT DT INTI -V OBE (BER

(Hrasl28Tg v b, 1)

| B Sy b

BE5B IUK : .

B A HE RS A
13 4NQO+5.5%“DAG" 15 1.13%1.10 0 1.13%£1.10
14 ANQO+2.75%“DAG” 14 0.79+0.70 0 0.79+0.70 -
15 4NQO+1.375%"DAG" 15 1.27x0.88 0 1.27+0.88
16  4NQO+5.5%TAG 15 1.07+0.96 0 1.07+0.96
17  5.5%"DAG" - 12 0.75+0.87 0 0.75+0.87
18  5.5%TAG 14 0.64+0.93 0 0.64x0.93
MeanzSD
36
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225, BBSENACHT B DT NI ) O ORE  (EE)
EEH Sy k)

- — BEREBUE (0

BRAS A pIEE Bt A
19 4NQO-;5.5%;‘DAG” 13 0 1(7.7) 1(7.7)
20 4NQ<§+2,75%*‘DAG" 14 0 o 0 0
21 4NQO+1.375%'DAG" 13 0 o0 0
22 ANQO+5.5%TAG 15 0 0 | 0
23 5.5%DAG" 15 0 0 0
24  55%TAG 15 0 0 0
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#26. ABELARKHTZ D7 INT)vn—-V 0BE (EER)

EFEE Sy, B

38

40 / 68

- — BER/ Ty b
A A PRE R A+
18 4NQO+5.5%'DAG" 15 0 0.08+0.28 0.08+0.28
14 4NQO+2.75%'DAG" 14 0 0 0
15 4NQO+1.375%DAG" 15 0 0 0
16 4Nd0+5.5%TAG - 15 0 0 0
17 5.5%“DAG" 12 0 0 0
18  55%TAG 14 0 0 0
Mean+SD



=1,

S w b:Hras-128, Tg EOAG4EM
4NQO: 10ppm REkiZ s
"DAG" ., TAG:EBEICESHEE

REBZO ba-—-i

39
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Ty BEH
15 15
15 15
15 15
15 15
15 15
15 15
Efa7apt

=52

=52

=62

=52

=62

=52




ﬁ::mﬁmﬁﬁ@r

(Hyperplasia)

E : 9 B OB

(Papilloma)

B2. 4ANQO+5.5% ‘DAG"# 58 (TgS v i)
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& RELESA

(Squamous cell L N
DEOS

carcinoma)

B3. ANQO+5.5% “DAG"#E 58 (TgS v i)
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T |ERRE [EhER
BEEH | EBer) |[HRE Eﬁ% BJIEE (2 12008 |pp205-217
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