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Abstract

Colorectal cancer is the form of cancer most closely associated with diet.
Dietary factors play a role in colorectal carcinogenesis, and thus it may be
possible to prevent the occurrence of this cancer by dietary modification.
Hundreds of dietary agents have been tested against colorectal cancer, and these
agents are highly interesting for developed as health food. The Department of
Health has promulgated several assessment methods of health food on health
care effects; however, there is not any assessment method for the preventive
effect of health food on cancer. This study was designed to establish an
assessment method of health food on prevention of colorectal cancer and to
evaluate the application of this method. First, we collected references about
colorectal cancer studies, compared their experimental designs and results, and
established an assessment method of health food on prevention of colorectal
cancer. Second, we investigated the preventive effect of brown rice and
fermented milk on colorectal cancer using this method to evaluate its application.
The results showed that the chemically induced animal model is a good model
for studies on the preventive effect of food against colorectal cancer. Brown rice
reduced the incidence of mucin-depleted foci, a preneoplastic lesion, but did not
inhibit aberrant crypt foci (ACF), another preneoplastic lesion. Fermented milk
inhibited ACF in a dose-response. This study will contribute to provide an
animal model for colorectal cancer studies and to establish a referential

assessment method of health food on prevention of colorectal cancer.

Key words: Health food; Colorectal cancer; Prevention; Assessment method



—HE
ARE71 #2955 % BEREOCEE D FHERBATRAERZ G HE

A A RIEERERBRRE - BAABRET » KEEZFERMARE
84 % (Drasar and Irving, 1973 ; Reddy, 2000) - ¥ % B2 B F 82 X B &
BAREN > bl SRE - SV  AABRKRRERGEORLEFRE
TRz AL MERGYE - FH HLEFDRAARGROTLEFERR
tﬁz&"’]% & 48 B (Burnstein, 1993 ; Kune, 1996 ; Lipkin et al., 1999 ; Kono,
2004) - T 4o BBERBAHAGRAHSETITNT A °

{62385 (Chemoprevention) Z3E#H| A X &K4h (Flde @ RBARL) K
&t (4ot B FAY ~ 138 K288 8 & 494 & (Swan and Ford, 1997)
HNIMBEELELZRABRENHARE LM ETHEF EL (Reddy and Rao,
2003) o HFER 0 RSN EW R AL TAB B (Chemopreventive
agent) » % B National Cancer Institute (NCI) #& /718 B ;A $#12 F 5345 R
M AAILERAK BN e SRS (Kelloffetal, 2000) - 4R34t > B AT
CAHBHASRERNSRBITETREA AN AWK E A (Pamaud et
al., 1999 ; Wargovich et al., 2000 ; Corpet and Tache, 2002 ; Corpet and Pierre,
2003) R A B ¥#H A o9k (Kawabata et al., 1999 ; Liao et al., 2006) ~ £4=
(Shihetal.,2004) R &EHH & (Tavanetal., 2002) H AL FR4EEZ

ERGHARER -



BRI ERANHRERGRAOGMBEXA =M 25 A ZEBEEAK
( Xenograft model ) ~ s B 2 ¥4 X, (Genetically modified model) ~ 1t 43
#$# X, (Chemically induced model ) - B4 X A LB A AKX
R BENTRGDEN > BERABERERRBRLZEAMBFE
A ARRSEBEARLTROMEARNEAALAREIBHERRMAELMA
SRR ABGEOER  CENCEIBAFELNER A/ NGEE®IE
REGHEE L2 B ERARUNBBVRETRGY CEESHRREE
BB AEREBYETAARREL  REAREZERAGRERGHME
X CHARETHESSTRERAEAR N AN R (Intervention study )
&4 4 48 % — 2k (Corpet and Pierre, 2005 ) -

KRG ROVRBEZER  MESEHMNEELERE-—FUALE - HE
HERR  ANRES > BbHZEFBRANFERABEL RATHEARL
2L 4 #4232 (Surrogate endpoint biomarker, SEB) « Bird (1987) Afri% 4 84
Aberrant crypt foci (ACF) ~ Yamada % (2000) #7142 i 5 B -Catenin
accumulated crypts(BCAC )~Caderni % (2003 )77 12 i &9 Mucin-depleted foci

(MDF ) ~ Ochiai % (2005) A74% i & Dysplastic aberrant crypt foci (DACF)
Bp B3 R % S0 KB SEB > {2 £ se 4k B KRG 694X, % 4 SEB 5 &

Ko H AR B
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H PG RE - RHMRBENREALBKBETFI3E 225 E
BEMMRREDENFETE REBRPEROWNGIETEW  BBEE
BAFTHBAGELR BLEERFERABHABREALLEN > M
IR EEABSAGRAIETETALER - AARBREZAERN S
MR BEIRRREBATRAGREAL GO REFE T LR L
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FREAFMBERSTA AR RO THRRERY - AEERES LA B
PHERGERARRES  EBARE  BHAMAZFHEARRRLAB K
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(—) BIFREBAHAGR AR IS ERAZRE
1. XBRHEF
#] B SCOPUS ~ MEDLINE - PubMed ¥ EF% B ¥# & (Electronic
bibliographic database )’ ¥4 Colorectal cancer ~ Colon cancer » Rectal cancer
Aberrant crypt foci » Mucin-depleted foci ¥ iég FH F RN IPRBREA R

BFEUR 0 R ERZ R AR & -

2. XRREE

HRATH B P B2 S R AT AL EH SRR &8
()ERE - &8~ ok -~ HH -
Q)& : R~ am > Aty e
Q)VRBEH ik BRBEMER - BIE - & TRE - FHEHE-

AE AL KBGBATIRE - RFHEA -

3. MBARRR LT RGBT ERFITARE

RFEATLESHERDBARRSBAT RGBT ET ERAIEARE -



(=) PREEREARH AR AL AT EZTAREABRANL
[E%—]) RS RKRERIFE S FEMREGE MR AR REK AN
AR Z R
1. F ettt
(&4 A% S B2 F344 S AER -
(2) £+ © 24 AIN-93G diet & KM > |5 A FFHREE R 2 — &
S ERELEEEY (Casein) ~ 55 (Soybean oil ) ~ 44
(o-Cellulose) B #x# (Comnstarch) ZFAe B 4tk o
(3) % & : 5 1,2-Dimethylhydrazine( DMH ) 3% % X % » 14 Piroxicam
(—#EAAT ARG EARZFRESHRE)FAEHRAZ

REGBACERHE -

2. Bz
TR 1 BRARBLERTAS A HEBRERAETREN - N E
BBy 1Bk BEREMEES K4 T 1 % DMH # &4 40
mg/kg » xS 4R - S HAELE | B DMH 4& 8 B R 16 B rF4R

HEW 0 BUH KBEAT 2T



Group Diet

1. Control AIN-93G

2. Piroxicam AIN-93G containing 0.04% piroxicam

3. 5% Rice AIN-93G containing 5% brown rice

4. 10% Rice AIN-93G containing 10% brown rice

5.20% Rice AIN-93G containing 20% brown rice

0 1 2 3 4 9 17 wks

1 | |
DMH Analysis Analysis

. ACF ## % (Bird, 1998)

BRSBTS MERT AR ER L BEBEIR3
B PHRER ) BRI AA 2 RIEAR FEENRTEK 10%
Buffered formalin Z 3t & m ¢ » Bl & 24 /5L E o #38 ACF 8§ & 4%
BB 8 & B e 8Z 7 0.2% Methylene blue ( 22 PBS 45 & 5% ) » %
EERAS e AR LLENEHARENER L(HEaR L),

B4 40-100 4% 84 8 2 BALSE B E ACF -

. 35 E o #E (Jenab et al., 2001 ; Cademi et al., 2003)
# A High iron diamine alcian blue( HIDAB )method 4 # X B35 & & o

## .4k Methylene blue % &, 4938 3% & B B 7 High iron diamine

10



solution (20 mg N, N’-Dimethyl-p-phenylenediamine & 120 mg N, |
N’-Dimethyl-m-phenylenediamine ;& # 50 mL 748K > B o 1.4 mL 2
60% FeCl; solution) ¥ > N EBEBH T F 1 0F - BUH &8 - AR
KiFEkE » BH 1% Alcian blue solution ( & 3 % Acetic acid ¥ A%
B P 30 o4 o I &R 0 24 80% Ethanol 7 744 B R A A48 K
Fih REBEZRLEHEFENEA L (@A L) 2 40-100
e R RBMSEMBER G R AT R R F 5 - & HIDAB %
e 5 7% > Sulfomucin (SUM) # s E4% & » Sialomucin (SIM) #t g,
B BBREZEBUREGRE -  ABEBRANHMREKREERERS
B KRB A ¢ ik SUM 2 ACF (SUM-ACF) ~ Fl 84k SUM #2
SIM % ACF (MIX-ACF) ~ %34 SIM 2 ACF (SIM-ACF) ~ 4% %k

REZHME (MDF) -

. BB ik (Raoetal, 1995)

BEREMER  §%  NBRF M T 0 A PBS Fikik

BPFENEARE BEEBEEROL - KRERB  CHRAIMERKE
3R R EHEEE KA (Length, L)~ A (Width, W)~ &
& (Depth,D)> 3t &8 T 3| AXRIFE/Z M (Volume, V) V=LxW

xDXxmn/6 -

11



6. St ot
REBRAAREREBELAERNB AT LARMA N ERE
BRERT - ABEAIAREELERRBRBELENFFRE
(Chi-squared test ) bt % » H 45 $48 24 ¢ £ 3 5-#7 ( Analysis of variance,
ANOVA) B35 K % %34 % (Duncan’s multiple range test) bb#k o

P<O0SRARAGKIT LEBELE -

[(F%=] AR EBATRENFERAGRSDRE X AN TS ERILEAY
P T EE &
L. & 54t
D84 BR4 5 BEz F344 B AEE -
) FHt - 2 AIN-93G diet A # a4 > ThatmEmil a 4R
a8 MR AAEK > BB 4 % 42 Piroxicam -
(3) % 5% : A DMH # % KB J% » A Piroxicam 4k % £ 88 482 X B

%
BACZHPT A -

2. BE%:

TRoME | BERHEEEYS S HBRAeTHhEH - A F
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b 1B BFBUBAEESA XL F 1% DMH > #& 4 20
mg/kg > HIELE 4 F) - S E | & DMH 4 8 B afdg i $r4y » Bl

KB RAT AT -

Group Diet Tube feeding

1. Control AIN-93G Distilled water (3 mL/d)

2. Piroxicam AIN-93G Piroxicam (2 mg/3 mL; 3 mL/d)

3.Y1 AIN-93G Fermented milk (1 mL/d)

4.Y2 AIN-93G Fermented milk (2 mL/d)

5.Y3 AIN-93G Fermented milk (3 mL/d)

SEIEIEEE
DMH Analysis

3. ACF #4#7 7% (Bird, 1998)
EHMASE A ETRERT  pARBEEO L BEBZ R E
(i ~ P&~ %) BERMKRA2 BASKM > FEER e 10%
Buffered formalin Z 32 % m & » B & 24 8580 F o BERACF 54 5%
C Bl R #) & By e 82 7 0.2% Methylene blue ( 32 PBS 45 % 55 8] ) » i

ERRY S nd B OO L BaRENEL & (# @b L)

13



2L 40-100 4284 2 B s 5 ACF -

4. #bik &% (Jenab et al., 2001 ; Caderni et al., 2003 )
#% F High iron diamine alcian blue( HIDAB )method 447 X 55 % % -
4% 2,4k Methylene blue % &, &) 3% 3% 4 B & 7 High iron diamine solution
(20 mg N, N’-Dimethyl-p-phenylenediamine & 120 mg N,
N’-Dimethyl-m-phenylenediamine &% 50 mL &#37K > HBiv 1.4 mL 2
60% FeCls solution) ¥ » MEBBHAT L 1 /IoF « RELEH - 44
K& %kig > BER 1% Alcian blue solution ( 34 3 % Acetic acid £ & 58] )
i 30 548 o IR &85 0 84 80% Ethanol 7F k1% B R A A AKF R
REBARLEHEBENEA L (&G L) 24 40-100 4265 5%
LREMSBRERAGEATNRERRESLEY - @ HIDAB £ 3 &
# > Sulfomucin (SUM) # gk /F4% &, » Sialomucin (SIM) #m & &, »
EBHREFZERINAGLRE - KBBEATHRERERZE G/ B RK
& 4t SUM Zz ACF(SUM-ACF )~ B} 8§44 SUM £ SIM 2 ACF
(MIX-ACF) ~ 4%+ SIM = ACF (SIM-ACF) S HRZFRFEZ R

(MDF) -

5. EEE 5k (Raoetal, 1995)

14



BEREHEE BB NBRF S TATH A PBS FikA B
FENELE BEEBEAL - REEE AL MERAHKE B
LA A4S RUB B B RE B o) KB (Length, L) ~ £A& (Width, W) ~ iRE
(Depth, D) > ity F 7 AKX K4F R (Volume, V)1 V=LxWx

Dx7/6 o

6. it oM
AR ATEI R SRR R A R AT BRSPS ESR
BERT - RKEBRATNREFLERZREBEELFAFTAIRE
( Chi-squared test ) bt > HAx #8048 14 8 & #4547 ( Analysis of variance,
ANOVA) R EfH K % % i &£ (Duncan’s multiple range test) tb# °

P<005SAAHEA ST LEBEER

15



=R
(=) RERG MR Z XBREE
B ANBRRRITABRME R HEBNAMAA (Intervention study )
FHBER RS H ARG EAHFE (Mclntosh et al., 2001) > B st A 44 X4k
BRER SR REREHEFET ERET
ARARREAEEBANIIAGRAREZFE B  Fatb BT RE X
FAEARZELEBRF 03 TRGHY KR -BREIE - TREL X

BRI Rk 1 T -
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%1 E2HHRREESH IR AT REMFZ LR
Table 1. Comparison of experimental condition in the animal model of chemically
induced colorectal cancer

Animal Diet Induction method ACF Tumor Reference
[Carcinogen; induction induction
Dosage (mg/kg)xn]  (week) (week)
SD rat AIN-93 DMH,; 20x4 - 28 Mcintosh et al., 1999
F344 rat CE-2 DMH; 20x4 7-11 - Taniyama et al., 2000
F344 rat CE-2 DMH; 40x4 - 29 Taniyama et al., 2000
F344 rat Se-deficient DMH; 25x2 8 - Finley et al., 2001
SD rat AIN-76 ~ DMH; 15%6 — 30 Park et al., 2001
F344 rat Labo MR stock DMH; 20x4 - 36 Hagiwara et al., 2001
SD rat AIN-76 DMH; 25x8 - 18 Liu et al., 2001
F344 rat AIN-76 DMH; 25x2 9 - Davis and Uthus, 2002
F344 rat Oriental MF DMH; 40x4 - 35 Futakuchi et al., 2002
SD rat AIN-76 DMH; 13.3x6 - 26 Kennedy et al., 2002
F344 rat CE-2 DMH; 20x3 10 - Salim and Fukushima, 2003
SD rat Oriental MF DMH; 40x5 - 36 Cheng et al., 2003
SD rat AIN-93 DMH; 15x2 11 - Khil and Gallaher, 2004
SD rat AIN-93 DMH; 15x2 7 — Hsu et al., 2004
F344 rat CE-2 DMH; 40x2 8 - Yoshimi et al., 2004
SD rat AIN-76 DMH; 40x5 11 — Schwartz et al., 2004
SD rat Oriental MF DMH; 40x5 - 37 Orita et al., 2004
F344 rat CE-2 DMH; 40x2 4 - Inamine et al., 2005
F344 rat Soyprotein-free  DMH; 20x4 6 — Barth et al., 2005
F344 rat AIN-76 DMH; 30x10 - 25 Femia et al., 2005
F344 rat CE-2 DMH; 40x4 - 39 Wei et al., 2005
LIO rat Chow DMH; 21x5 — 26 Popovich et al., 2005
SD rat Unknown DMH; 30x5 — 23 Brown et al., 2005
F344 rat CRF-1 DMH; 40x3 9 19 Onose et al., 2006
F344 rat AIN-93 DMH,; 30x6 9 — Park et al., 2007

17



(=) K% —  URSARKTBRENSERRER G DB XA PERKR
B R Z B8R
LBARERKR
WwR 2T Zahz BB ERE M 114g R 116g 2R - K
ERAGREE BERYHw - £AF IBF SR AXBERZ AN
Piroxicam 48 (P<0.05) {24 % 17 B¥thartS8EE £ R - BN E
OBRXE 17THN  —HBERLAIBELNAHBANBBALLE -

£2 A HBMNFM BREXIUE
Table 2. Effect of brown rice on body weight of male F344 rats”’

Experimental Body weight (g)
group’

Week 0 Week 9 Week 17
Control 114 + 26 285 + 17%° 358 + 31
Piroxicam 114 £ 26 278 + 307 371 + 28
5% Rice 115+ 26 297 + 11° 369 + 21
10% Rice 115 + 25 284 + 21%° 384 + 34
20% Rice 116 + 26 285+ 21%° 373+ 42

! All values are mean + SD (n = 11-16 at week 0 and 9; n = 6-8 at week 17).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

3 Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.

18



A3 AHAHBRE - £aBH M2 AMBREHEFALBEZIE o mHE

hoo B ATHRATE (F0-98) TRk (F9-178) THneE 4

mzANBEREHERELE

£ 3 EHEN P4 AARBREZVE

Table 3. Effect of brown rice on feed intake of male F344 rats’?

Experimental Feed intake (g/d)
group’
Week 0-9 Week 9-17 Total

Control 129+ 0.2 148 £ 09 13.7+£0.5
Piroxicam 123+1.0 152+0.1 13.6+0.9
5% Rice 13.2+0.3 143+0.5 13.5+0.1
10% Rice 13.0+:04 152+0.8 13.9+0.7
20% Rice 13.0+0.5 147+1.1 13.6+0.8

T All values are mean + SD (n = 11-16 during week 0 and 9; n = 6-8 during week 9 and 17).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

3 Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.

RAHBRBE - ZFEGHIBRVURYEAZBHZ Y o FIK -

LEEHRAB(F 098 ) LA BEAKESLBELEE - AEREH(F 9-17
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) 10%i k2 A EHE RN 5%k (P<0.05) 2 =4% i
FlazBANEYAHBEAMBEE LR HEREEMT 20%KaX
8 Ak % BR S AN #1884 & Piroxicam 42 (P<0.05) {2 = f& & E4& K @ F

R4 RN ENTFM ABERRZIVE

Table 4. Effect of brown rice on feed efficiency of male F344 rats’’

Experimental Feed efficiency (g/d)’
group’
Week 0-9 Week 9-17 Total

Control 21.0+3.7 8.9 +2.4%° 13.7+1.3%
Piroxicam 19.7+1.9 9.2+ 1.8%° 145+ 1.0°
5% Rice 21.6+3.2 8.7 +3.3% 15.5 £2.0%
10% Rice 20.3+3.8 11.8 £2.3° 15.5 +2.3%b
20% Rice 204 +£4.0 9.8 + 2.4%° 17.0 £ 2.3°

7 All values are mean + SD (n = 11-16 during week 0 and 9; n = 6-8 during week 9 and 17).

2 Values with the same letter in a column are not significantly different from one another as determined by

Duncan’s multiple range test, P < 0.05.

3 Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%

brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.

‘ Body weight gain/feed intake x 100%.

20



2BARKIARAGRBHBAREZIVE

% OWAF 5 M AREN RS ACF 254 % - B RKRE S HMloR
SEra o PR S ESt E | B DMHB B34 & 4 ACF > &4 ACF B
%34 % 100% o Piroxicam 422 ACF # + B ¥ BB AMRE & M3 8 % b
»uim (P<0.05) =gk taaBanilaBz 24 -
£ 5 mARK 9 B F344 § XM % DMH 735 ACF ZHE

Table 5. Effect of 9-week feeding of brown rice on DMH-induced ACF in the colon of
male F344 rats™’

Experimental Incidence (% of Number of Number of  Crypt multiplicity
group’ rats with ACF) ACF/colon aberrant (number of
crypts/colon aberrant
crypts/focus)
Control 100% 133 + 43° 306 % 119° 23+02°
Piroxicam 100% 25+24° 46 + 43° 1.9+0.3°
5% Rice 100% 135+ 42° 302+ 101° 22+0.1°
10% Rice 100% 148 £ 19° 329 + 56° 22+0.2°
20% Rice 100% 124 + 37° 283 = 80° 23+0.1°

T All values except for incidence are mean = SD (n=5-8).

2 Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

3 Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.

21



ACF £ EBEMiok 6 Fim - &MU BA 2EE LR EN ACF B &
% o Piroxicam 42 &% K/ ACF # B34 &% W Ba (P<0.05) =4
BEREamE Bl aEE LR -
% 6 fAkdk 9 B A F344 B KB DMH A8 &4 K/ ACF 2B

Table 6. Effect of 9-week feeding of brown rice on the number of DMH-induced ACF
according to the various number of crypts in the colon of male F344 rats’”?

Experimental Number of foci containing
group’

1 crypt 2 crypts 3 crypts 4 crypts or more
Control 31£5° 56 +18° 30 £ 15° 16+ 8°
Piroxicam 10+ 10° 11+11° 3+3b 1+1°
5% Rice 33+11° 57 + 14° 30+ 16° 15+ 8°
10% Rice 37+ 8" 63 + 117 35+ 12° 12 +5°

I All values are mean + SD (n=5-8).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P <0.05.

3 Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.

ACF 5 Mok Tr+= - ACFEXZ R AN TERBBER » &I X

B T 3% 45 B o Piroxicam 48 \3A 0% - P& - B3R 2 ACF #3598 % /)
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n#Ea (P<005) Z#&B S kanyBRapaMEE£E - HoH
Eotbms ¥R az ACF £ 8 & PP EE B (45 50%) Piroxicam 4 »
5% & 10%3& 3k 422 ACF Bt & P 7083 & 05 (45 49-77%) »

&7 ARk 9 B YkE F344 B KE¢ DMH /3% ACF oA ZHE
Table 7. Effect of 9-week feeding of brown rice on the distribution of DMH-induced ACF

in the colon of male F344 rats”*’
Experimental group” ACEF distribution
Proximal colon . Middle colon Distal colon

Control 11 + 97 (8%) 66 + 24° (50%) 56 £ 17° (42%)
Piroxicam 1+ 1% (4%) 5+ 6° (19%) 20 + 21° (77%)
5% Rice 8 + 7°% (6%) 61 + 23° (45%) 67 £ 21° (49%)
10% Rice 8 +10%° (5%) 64 + 16° (43%) 76 £ 16° (51%)
20% Rice 9 + 7% (7%) 59 + 26° (47%) 57 + 18° (46%)

! All values are mean + SD (n=5-8).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

3 Values in parentheses are percentage of ACF on a particular site.

“‘Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.
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3. BAKKR 1T BAHREBERMABRIVE

B ANSEABENTNES ACFIHELE A RKRE S Hh
RS A MMNEST S | % DMH 16 8434 % £ ACF » &4 ACF
24 &34 4 100% ° Piroxicam 422 ACF %~ & %’“&?%ﬁiwﬁ«% % B3 A
2R EBE (P<0.05) 5% kaz ERREHEEANHRBE (P<
0.05) =@ kK a2 ACFERARE S HMHEHRAMAISRELE -
&8 ARk 17 B8 F344 § A% S DMH /i #%% ACF 2 % 4§

Table 8. Effect of 17-week feeding of brown rice on DMH-induced ACF in the colon of
male F344 rats’?

Experimental Incidence (% of Number of Number of  Crypt multiplicity
group’ rats with ACF) ACF/colon aberrant (number of
crypts/colon aberrant
crypts/focus)
Control 100% 183 + 32° 435+ 52° 2.4+0.2°
Piroxicam 100% 51+ 36 99 + 73¢ 1.9+0.1°
5% Rice 100% 260 + 92° 664 +241° 2.5+£0.2°
10% Rice 100% 185 + 61° 457 £ 156** 2.5+0.1°
20% Rice 100% 245 £ 94° 642 +281°* 2.6+02°

T All values except for incidence are mean + SD (n=6-8).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

? Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.
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ACF 4 EB Mok 9T - S@iuBg 2EE ¥ g ACF B &
% o Piroxicam 422 %4 X/ ACF # B3 8% [\ #Ba (P<0.05)-° 5%
Mkmag 2 AR EEEREZ ACF B EANYBE (P<0.05) =
wEERkans 1 BRI ENEERREZ ACF S Ra ka8 8%
£E -
&9 BARK 17 B4 F344 B A< DMH /& &4 K- ACF X H

Table 9. Effect of 17-week feeding of brown rice on the number of DMH-induced ACF
according to the various number of crypts in the colon of male F344 rats’?

Experimental Number of foci containing
group’

1 crypt 2 crypts 3 crypts 4 crypts or more
Control 50 + 25° 64 + 12° 39+ 10° 30+ 4°
Piroxicam 18 + 13° 23 +16° 8+ 7°¢ 2+2b
5% Rice 55+ 247 96 +33° 60 + 22° 49 + 22°
10% Rice 41 £ 16° 66 +21° 45 £ 15%° 32 + 14°
20% Rice 49 +21° 89 + 32% 56 + 235 51+ 28°

T All values are mean + SD (n=6-8).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

J Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.
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ACF 5 A M4k 1077 - ACF T E R AN P ERREBER > &) H
B 3% 45 B o Piroxicam 4 £33 ~ F& ~ B &2 ACF #4832
e Bm (P<0.05) 20%# sk a2 & ACF S 88 % An#tRa (P<
0.05) » =& EHEK zﬂzﬁﬁ«%&ﬁ%éﬁ% ACF #rsn#t B mflR| /g% £
B oA BNLME » @M ERBK > PESI[IEW -

& 10 MRAHE 17 B84 F344 § A8 % DMH /% ACF 54 2 %%

Table 10. Effect of 17-week feeding of brown rice on the distribution of DMH-induced
ACF in the colon of male F344 rats”*’ '

Experimental group® ACEF distribution

Proximal colon Middle colon Distal colon
Control 35 + 20 (19%) 59 + 15° (32%) 89 + 36" (49%)
Piroxicam 6 % 4° (12%) 18 £ 22° (35%) 27 + 12° (53%)
5% Rice 43 + 40° (16%) 97 + 47°% (37%) 121 + 49° (46%)
10% Rice 14 + 10 (8%) 85 + 27 (46%) 87 + 32° (47%)
20% Rice 31 + 18%2¢(13%) 104 + 567 (42%) 110 + 297 (45%)

! All values are mean + SD (n=6-8).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

? Values in parentheses are percentage of ACF on a particular site.

‘Control: AIN-93G djet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.
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AW ABBATHAES MDF 2 4 2R BBk 11 Fix - HBEMA
& 453 1 33 MDF » %4 % % 100% - Piroxicam % 5% 2 & MDF » 5%#& K &
MDF % 4 % % 38% # 2 442 MDF # 4 3983 AR a(P<0.05).
10% & 20%#& % 482 MDF %4 £ 55| 2 T5%5 88% » s ¥R » 2
AEGt L EBEELE - 52 MDF#EREAE£E -
£ 11 Akt Rk 17 84444 F344 B A8 % DMH /%% MDF Z Z &

Table 11. Effect of 17-week feeding of brown rice on DMH-induced MDF in the colon of
male F344 rats’”’

Experimental group’ MDF incidence (% of rats Number of

with MDF) MDF/MDF-bearing rat
Control 100% 2+1
Piroxicam 0%’ 0
5% Rice 38%° 32
10% Rice 75% 2+2
20% Rice 88% 2+2

I All values except for incidence are mean £+ SD (n=6-8).

2 Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P <0.05.

3 Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.

¢ Significantly different from control, P <0.05.

R ABEBZEER - S MREMH ik 12 /75T o 2 T Piroxicam
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4 S B Sh 0 AR &3y B KBHREJE - Piroxicam A R =R ERE R A
KB RAE A R N RBE  ERAESRITLEBRELE - S AZ
RE S MR EEANETA (P<00S) S ABEBRMLIRABEXLE -
£ 12 @ARE 17 B¥4H F344 B X< DMH /i % 8 ZHE

Table 12. Effect of 17-week feeding of brown rice on DMH-induced tumors in the colon
of male F344 rats”’

Experimental group’ Tumor incidence Tumor multiplicity Tumor volume

(% of rats with (tumors/tumor-bearing (mm®)
tumors) rat

Control 43% 1%0° 16 + 20

Piroxicam 0% 0° 0

59 Rice 13% 2+0° 17+17

10% Rice 25% 1+0° 87

20% Rice 38% 1+0° 14+6

T All values except for incidence are mean + SD (n=6-8).

2 Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

J Control: AIN-93G diet; Piroxicam: AIN-93G diet 0.04% piroxicam; 5% Rice: AIN-93G diet containing 5%
brown rice; 10% Rice: AIN-93G diet containing 10% brown rice; 20% Rice: AIN-93G diet containing 20%

brown rice.
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(2) £%= R HFAALRRIENBERREBEH IR AR R TLH
BESLTRAR RIGBZBR
1. JEEAERKRA

Wk 1357 SaBdpz e Emg - FHH 174-175g- 8B I
BEE BERWEH CLARLRBRESILBZLE - AHBRELSE
R TRBELER -
213 BASSALI BHENE MU AHERAHBREZIVE

Table 13. Effect of 9-week feeding of fermented milk on body weight and feed intake of
male F344 rats”?

Experimental group®  Initial body weight (g) Final body weight (g)  Feed intake’ (g/d)

C 174 + 36 330+ 16 154+1.2
p 174 + 36 329+ 19 15.7+1.3
Y1 " 174 + 36 333+18 157+ 1.0
v 175 + 37 332+ 15 15.7+1.1
Y3 175 +£37 336+ 16 158+1.1

T All values are mean + SD (n = 14-16).

2 Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

7 C: tube feeding with 3 mL distilled water; P: tube feeding with 2 mg piroxicam in 3 mL distilled water; Y1:
tube feeding with 1 mL yogurt; Y2: tube feeding with 2 mL yogurt; Y3: tube feeding with 3 mL yogurt.

‘ AIN-93G diet.
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2. BABRBILIBHAERANABILE

L@ KBBATHAASE ACF 24 % - #8 - AVREHARE F 41
Yok 14 FoT o FRA S 7 ik 5t DMH 8 844345 & & ACF» &4 ACF #4 %
25 100% - 2 mL #8974 ~ 3 mL %8 3.4 & Piroxicam 422 ACF #3485
Zneam (P<0.05) &+ 3ml #8348 8 Piroxicam AR A% £
A o 3mL # A3 A Piroxicam 442 B XM B8 A FE W HRBa (P<
0.05) fesb—aMEBEE £ 2 - ImL #BLaxmESEHEAZ AN
Piroxicam %8 (P <0.05) » &% Piroxicam A K =B EH LA X KR E

PHMLAHREAMeBREELEER -
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Table 14. Effect of 9-week feeding of fermented milk on DMH-induced ACF in the colon
of male F344 rats”’

Experimental group’ Incidence (%o of ~ Number of Number of  Crypt multiplicity
rats with ACF) ACF/colon aberrant (number of
crypts/colon aberrant
crypts/focus)
C 100% 129 + 31° 231 + 53° 1.8+0.1%°
P 100% 56 + 19° 98 + 37° 1.7+0.1%
Y1 100% 111 + 28%° 208 + 56° 1.9+0.1°
Y2 100% 107 + 33° 194 + 62° 1.8+0.1%°
Y3 100% 70 + 29° 126 % 53° 1.8+0.2%

! All values except for incidence are mean + SD (n = 14-16).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P <0.05.

3 C: tube feeding with 3 mL distilled water; P: tube feeding with 2 mg piroxicam in 3 mL distilled water; Y1:
tube feeding with 1 mL yogurt; Y2: tube feeding with 2 mL yogurt; Y3: tube feeding with 3 mL yogurt. |

ACF 4 E ¥ Mok 15 Ff % - BAH B A2 =@ R Piroxicam & L %%
| B E %5e %z ACF #3982 A 4tia (P<0.05) £+ 3mL HE3
49 g Piroxicam 4 F & 8A% £ £ - 3 mL 4 8% 3148 #2 Piroxicam MEBSE 2

BA3EEEKRE2 ACF #4823 Ra (P<005) 2ib—@af &
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BRELE - ImLEBILEAEFTA4BUALEFTREZ ACF 28835 AR
Piroxicam %8 ( P<0.05) > 12 & # Piroxicam A X B RAHEBILZ L HH 4

BALE¥REZ ACF#y R akEBE£E -

15 B9 Bkt F344 E KB % DMH /& &8 XD ACF 2B

Table 15. Effect of 9-week feeding of fermented milk on the number of DMH-induced
ACF according to the various number of crypts in the colon of male F344 rats’

Experimental Number of foci containing
group®
1 crypt 2 crypts 3 crypts 4 crypts or
more

C 52 + 16° 56+ 16° 18+ 7° 3+ 3%b
P 2 +7° 26 + 12° 6 + 4° 1+2°
Y1 38+ 112 52+ 16° 17+7° 4+ 3°
Y2 40 + 13° 49 + 17° 14+7° 3+ 2%
Y3 27 +12° 33 + 14° 8+ 5° 2+ 200

I All values except for incidence are mean + SD (n = 14-16).

? Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

3 C: tube feeding with 3 mL distilled water; P: tube feeding with 2 mg piroxicam in 3 mL distilled water; Y1:
tube feeding with 1 mL yogurt; Y2: tube feeding with 2 mL yogurt; Y3: tube feeding with 3 mL yogurt.

ACF A t5Mtok 16 7% - ACF X2 HANEMR FERLER » 8D
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BB ARG o BAEEEILZ =& Piroxicam 42 3% 4 By ACF 235

BEE N AEEE (P<005) £+ 3ml #8344 Piroxicam 4 f | 85 %
£ R o3mL 283 484 Piroxicam 44 2 ¢ & &8 ACF #8823 Wt a(P
<0.05) fesb-—mMBEELE - IMEHACFRAZ AR BHELE -

Az ACF 24 & » LAl -

%16 BAHEEIL 9 A B M F344 R KB % DMH /5% ACF 0 Z Y §

Table 16. Effect of 9-week feeding of fermented milk on the distribution of DMH-induced
ACF in the colon of male F344 rats’’

Experimental group® ACEF distribution

Proximal colon Middle colon Distal colon
C 2+ 3 (2%) 61 £ 20° (47%) 66 + 20° (51%)
P 1£2(2%) 28 + 11° (50%) 27 + 9° (48%)
Y1 3+ 6 (3%) 55 £ 16° (50%) 52 + 18° (47%)
Y2 2+2(2%) 52 + 187 (49%) 52 + 19” (49%)
Y3 3+ 5 (4%) 32 + 19° (46%) 34+ 14f‘ (49%)

7 All values are mean % SD (n = 14-16).

2 Values with the same letter in a column are not significantly different from one another as determined by
Duncan’s multiple range test, P < 0.05.

? C: tube feeding with 3 mL distilled water; P: tube feeding with 2 mg piroxicam in 3 mL distilled water; Y1:
tube feeding with 1 mL yogurt; Y2: tube feeding with 2 mL yogurt; Y3: tube feeding with 3 mL yogurt.
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(=) RE&EZALZFEGH I
AARAGHEERNIIARGRARLZHZXRR > Fab 8BS H 5%
HMEATALZRZERABD T a8 ARGV KR "BEF X TR

KREL > XPREELER KR 1A WTFTHHNFEHLERTF -

1. Bs%&h

BN KR (Rat)) O RBGABMETERVERARILBHHE S BABRE
iAo Brb/ B (Mouse) ZH B EREGE » FAARXRRESEATRY
# (Bird, 1998 ; Reddy, 1998) - & ¥ AR X KRB HE A R A A F344 & &
TRER P34 RRAD - Sk - HELROIUER - S 8 B LS
#)% 4 %48 (Stinson, 1990) - # & B £ EN B L E £ 69 KB AT %
$ ACF B2 B8R AL FER  AURRATEASEATRDY

(Hughes et al., 1997 ; Parmaud ef al., 1999 ) -

2. BRE
% 3 FF 22 4% B American Institute of Nutrition (AIN) At B f9i2 R B & 488
ME R &35 ¢ AIN-76 diet ( American Institute of Nutrition, 1977 and 1980)

# AIN-93 diet( Reeves et al., 1993 ) if 5 & AIN-93 diet A i% &7 Be4X, AIN-76
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diet 2483 - SHPYBENBBEABERMBEHMRALT » AFT ALY
ABREERBREZTAHAER « LRYTANEH - RNKRKIAETRT X

©F

3. BB H ik

B 648 B ) X BB ERE 4 & Azoxymethane (AOM) A 1,2-Dimethylhydrazine
(DMH) & F 7 . BLEE 8t S F/£ 400 5% 3 €4 & F R,(Bird, 1998) -
B AOM & 5B » i FRZARBREER DMH - B RBRIEHZ
DMH 2|8 & /- % 20 £ 40 mg/kg Z B+ i 58 R B A 2 E 6 k2 B ( Corpet
and Tache, 2002 ) &£ 41 % 1 BB 4 Bl 46 B AL F 4 KB E AT % % ACF
€ 41138 BHEABERET 18398 - AR YERUBEAL?HLE &£

oA 8 BB RI35 2 ACF » A 30 BB RSB 4 E -

4. RRLE
FRAMERALLHEBEY > &% 4% (Incidence) ~ 5 H 1
( Multiplicity) & &I (Size) % (Hamilton, 1989) - s £ » ¥ % £ F %
F A% 4% 4 25 4 442 3¢, (Surrogate endpoint biomarker, SEB) » €35 : ACF -
MDF & BCAC % =# A& AT &% % (Bird and Good, 2000 ; Femia et al.,

2004 ; Mori et al., 2005) - 4-# ACF z J i & A Methylene blue solution A%
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Xpmre BRI ERERE 24 MDF 2 F k% &1L High iron
diamine solution 4% X B 48 4k # &, » & 2L Alcian blue solution % &, » #75 & %
G2 &R 4 BCACZ h kR AR RGAKIA > BAARERE
#E B-Catenin EHZBERLE  RAEHESN - FETROEAMEAN
M BB ACF A AENTRAOKBIWIER  REBEARBTRY

KEERHTRRAR °

LB XN ER A REZFEUEN F344 BAEAT R LA
AIN-93 diet 45 & e 44 » LA DMH £ B35 3% KB % ZREH » s, ACF &

R ARV IR SRR AR EBLHXGRZIAHEA

(=) BAHGHHBRRERIVE

B —F3 R HRABRZIANER  MAETREGMHBIELH KRS
AR BG4 DMH > B2 4 40mgkg x 4 & - THaT# (F 0-98) &
B ERNRRAERE BEMBA (R2) EHRERAKR (K3) A
SRR EANERS (X 4) MEFRAFBHE W BEHBREBE > 25
REH > RLTHREN (F9-178) 9BAHBRIA (R4) - HHRE -
FIMBRERBREAEHERET  BR 5% 10%RA 20% b= H| & 24

ke RBEGHMZHELRLEK -
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(Z2) AR HABRETNRBIVE
ACF BEARURBRBEMREZ BABRAGE S LRFZIABRKE T
LEEREMGRGETEAS (Bird, 1995) - TR — & RBETERG YA
4 # DMH (4£#] 40 mg/kg) %% 8 B+ ACF > #RaF34 ACF
$E5 133 RESHENRA 23 BAHRARRI (R5)- HH 16 B
$#84m ACF 3B 5 183 RE S %M A 24 (X 8) B THEEFRTRM
#o o ACF A A RABN - ZHBEX L ERB/R I BR 17 BEYH
ACF #BARARESBEHHBBEEDE  BIr R8P KERATHRE
ACF z4#A -
-3 4 #) (Fission mechanism) = A #3188 ACF 2 4 & (Tsukamoto et
al, 1999) - &% E—# & (Single crypt) B A MNENEL V BHE
( V-shaped cleft)* 5 & % X i & (Bifurcating crypt ) i M 8 i 2 ER G
E2EBRECLESXMBERTARSEREZ ACF - s10L7T 20 © ACF
At EEMas  RAREARBAEMSMK - 8K 6 REKR I Fho ST K BR
VBB HEBANZ ACFHBMEREDE ERE1ITBRLERTE 20
BRIEEEKREZ ACF #BEANHBE  UTFEERK P HRE N
ACF A EzMg » sbTHR 17 885 5%k a2z EEREMBEANHR

w2 BE (&8) A 10%R 20%kt k@A 9 AR 17T ARHERERIZ
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ACF#BMEREVE Brh—MBEEIRAIERNANDTHEACF 24
ki - AH ACFARZRABNARE—FHAR -

HMERERLTRENEBERES ACF 9B Rt & F e
B EBBBEWT AFH ACF X2 HRAEMEE © MoFRIRE
ACF M B R AumEH - B34 ACF &% 8 3R % H 4% 5k (Focal
expansion) M4 £ % B ¥ E (Bird, 1995 ; Bird, 1998) - k& 7 1340 =4
BlE AR O BB - T& - M EZRYHACF 238 2lE
HE 2 ACFZoHBHLLTAEE I 5%& 10% %k a2 ACF % #4353
NIRRT (D316 49%K& 51%) B ik &8 ACF B % tb» 311845 6% A
5% MRz ACF $ 8 EANFTEER (16 50%) > Biish&m ACF
Bothid 8% o S L& BT S%R 10%ie kB A 9 BA 14 ACF by
BB FREHAMEY - bk 10 F4 20%E LK BR 17T BHARER TR
YW ACF BB EARNHRE UTEBRAFLAREACFARZIYE -
RMIRRBREH ACFEAXHAPE B EH ACF AR HIES
Bt HAERRHNAFE—THAR - |

MDF ZARUBBHREZEZBEAEG T > BF A HF A4 (Dysplasia)
B35 » Rtk ACF P 330 B8 69 KRG AT #9% % (Caderni et al., 2003) - &

B RBATRYYHU 4 & DMH (&# 40 mg/kg) FH4 16 BRHR
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MDF - #1884 MDF £ 4 £ % 100% (& 11) - Z/M4 % E 24k 424 17 8%
MDF &2 £33/ Wt Ba - B 5%k Rhass st LR 2 B > BEmad ok

TEANK BT AT #A % B o9 35 B 3842 » #p#] MDF #5;, -

() BAHABEBEZLE

TREMESCZRBENE L RAGRB OSSN S RBEHE B R SR
B R k482 % - A DMH A6 Bk HRERESH B B4 5 20-40 mg/kg »
EA2 E 68 0 HH M@ ¥4 128 E (Corpet and Tache, 2002) - ¥
—2Z DMH &REHHEH 40 mgkg > (24 4 B > HEEMN 8 A ARR
BIREJE > H5 16 BeFRI AR H B -

R 122G HREARBEBELEES 43% 5% 10%& 20%H: % 85
B % 13% ~ 25%K 38% » RAEMBRNHBE » 2T LERE) (n=38)
ZHEMRERIT LBEELE -

BRESBNEPFAEEN BN ZBBHRE > LBAA S%i kel
2> AHRE - 10%kEKk QR 20% K a0 h 1 43t s REBRT 5% K 85
EFANECA (R12) - FH—2 5% LaEA 1 EHRBEAEEREH
B2 Mt 10%kEKR AR 0% ke R BE S ERSE2F 3L
BEEBENA D ARRRBOGHMERREBHR S VOB AT 8 kA%

AERRERGERE S FHHBE -

39



B — SRR EEATEN NS E 1ITmm =/ (£12) &
BN B EAMTERREK AR EZIREHEEEMALE
BELE - AU LERBEARET AR EXIREBR 1TAKLLEBE S

SRBREBERZAER -

() $BRLHODBRRERIVE

B -_ BB BIAHARAGEZAKFERA FETR - TRBAEEH
£ s &y DMH # 28% (40mg/kg x 4 &) > FHERGEEMBELRE
RESHAHBEERSNERER  Tk—2 DMH & 22 A 20 mg/kg x 4
Bl HBERAMBREGLER (R 13) B ALTREHT > S04

BRI 2A3ImL H#EALERBEGNIH/RERLER -

(X) BB ABHETHRB2ZIPE
FE =12 20mg/kg x 4 #2 DMH ix 438149 > %% 8 BEAMA 43
A4 ACF > #B@ P35 ACF 35 129 IRE S #HAH 1.8 BTHBEHR
Rt (k14)- E%— (DMH # &4 40 mg/kg x 4 &) Bl AHE 8 EZ
#r48 (%5) 48tk > ACF #aig (129vs. 133) > 1288 & £ M 84K (1.8 vs.
23) BABRBEHBELESE TEFRESERETRELIME

mMALA TEEREH BRI AREER,-
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SRR 3mL BB IBE ABHACF# - B¥REH (X 14)
BE1EZ3MEEFREZACFE (&15) FPRIARREH ACF # (%
16) 3488 2 1K 0 B &2 B 8 AR 6L Far & Piroxicam 48 ¢ » BA+~ &
BEA3ImL HB&ILTREWHARNGREANHAAEER SR InL &
2mL BHELHBAE 1 BEEREZLACF (% 15) RiEs% &8 ACF (% 16)
NEBEEHHHR BB 2mL & HEBEEFBIRACF#H (K 14)-

EaEmT FBAB A HRBEAHARE ACF & 2 H % RARE -

(£) RERBBRHAGBAEPENEIRL

BUEXBREELERBFROAGEZICEZZEHUETEARRR D
A KRB e shE k2 8 X KA F 447 48 B B2 A0 8 B B 44
BIELE TFERUAGMERFEHLIPFEFEZZTITHRAERML - Tin—
B RS (flde i #R) My BRR—BKRR HAEHRBBEZIABLR
BRETHEATEANASERKRETR - TR-URERD (Hlio | 82
) ABFEAR BHEIFABEZRABER » &EREFT bt TR AN
AUBEAETR - ETAHRAERAMYRIFZATRT » AARBEIRRRLTA

RBGREAREIFETEE R LT
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RERBIBAHAGRARIETEER

-]

o}

BREA7IEZ2954% RECRALS FHERBTAAEEZE » HH
AEGRBEBBBRARE - EFMABEZIY  KEEXERMAERE
e %5 A BT RARE AR W BBWA T AN A ST
TireH -

it 2 7 (Chemoprevention) Z3F| A R R REMTARY ~ H i L
BEGBRE > REXE Ry HEERIIHIELTAR A (Chemopreventive
agent) ' B BHNOARBRARSGREA T BA RS RGBAEN - A5
B R ob 6 RIFROK o

BAERIFFABRELERFEFTSERALZFTRGHHE X
( Chemically induced animal model )> st #E 4L X 9 BB B R AT E A BB & 1E
ERABABEBBL TREABRGM I AY —EAHHABRETHHKX
BRESEMNREY  BEAHBRITAMHEHRGE AR E Aberrant crypt

foci (ACF) i Hlst R R AARR TR KB R E 69 3p FI R -

A RERR S RERATRIR B E T %

— KW

42



BRHS AR FM4HER > 5E8ERE -
- ERaya

TAHRBARIERELR,A (FRa) £+ 1E#=F (gkg body
weight) BA7 AR EHRRAEE (g/kgbody weight) # 5 £ 10452 R -
= RBRS®

e | BEARREEE A EATREA (F08) HsmRe%
B Z B RUNBRELTFTLRY - N ERMLEE | Bt BBUERE
$t5 X4 F | BIABEHEHBHEY 1,2-Dimethylhydrazine (DMH) - #| &
# 20-40 mg/kg body weight » ££3E 4+ 2-6 B« N4 % 1 # DMH 4 8 38 (8
0 ) BREMR AR EFRBLIE KGEATHH ©
w9~ KB AT RAA % ACF 4-47F

WHEBER T THIR T LB EO L BEHE AR 3 &G
bR ) BB A2 KRR T8 B0 E 3 10% Buffered formalin
z3A&kmy o BE 24 PR LE - BEFAHCEAZHEHARERN 02%
Methylene blue ( $A PBS 45 %A% ) » &M A S o> RO L ENER
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