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DEFEVHHMIEALD Y 2 7 A (HHER) ~
252 (CP) ICHTAJIDTHY, Ty T~y
F v (AP) IZ2nwTo#HEEI 2 v, CPLAPE D
ABIEEOK & 2RI, HEEICHT 5
HHDBICEDH ), APEBCPICHEL TEBA &
WEAAAEL T3,
APLCPOT VXY 2% v (AOM) 12k 2K
R T B ISR ORI I BV Tid, Table 1
DL IEERERE, 108 SHFAPETIIT0.0%
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Tablel Colon tumor incidence area occupied
by tumor in rats fed diets containing
pectin after induction of tumors by
Azoxymethane

Animals with Number of Area occupied by

Diet (n) colon tumor tumors per rat tumor, per rat
(%) (mean%SE) (meantSE)

a. apple pectin (10% or 20%)

Control (19) 19 (100) 3.240.6 79.74£39.5

10% AP {20) 1« (70) 14203 60.0£23.0

20% AP (20) 9 (45)¢ 0.9+0.3¢ 10.5+2.2*
b. 20% citrus pectin or 20% apple pectin

Contro! (18) 18 (100) 2.4£0.2 52.2£17.8

20% CP (20) 1 (70)* 1.6+£0.4* 86.4137.1

20% AP (14) 6 (43)* 0.6+0.2¢ 30.749.0

AP : apple pectin, CP : citrus pectin.
*: p<0.05, *: p<0.01, *: p<0.005, ¢: p<0.001 compared with control group.

B70.0% (14,720) L DEBICBVTH, 20%EH
APEI342.8% (6,/14) LIERERTH 572, —IL
Yo OREBEBBUCB N TDH, APFHTIR0.6+
0.2, CPE131.620 4 APBICB VW THELRRBL T
Hot (p<0.001) o EFEOBEREETIL B-7 WV
a3 ¥—+¥ (glucosidase) (ZAP LCPH & b IZ#
PL, B-7 vy u=¥—LiIZAOMIKE M b o
T B (p<0.0D”, T/, EEHOETHER
B CIAPH KRR oM %32 ® (p<0.05) , A8
HEEECTIRAPTHICHRIBHEERE DM D & — KRBT EE
BEORBEORYVEZATn5 (p<0.05)

Ry F v OKGEREARER L BRIEER O
TEENLB-FVrua=¥— PiEHoMBOK
MBRET & REHBREORAICE e, TS
WA BHERRE & FIRMLOPGE: DETFIC X 5 &
Bbns,

2) H{LE¥SE L PIRMDPGE.

PGE: $E# T 72 3 FEMICREINRERAEZE L
HEH DWFEICLE2ODCOEWALY, MEFER
T (TAF) OEMALY 225223 2 L4
LT3,

APEOEROKGHIEOPGE. E8 81X, &
RERIGHERE NS B v T HRRED422.1£125.6ng /gl
2t LT, APBETI3166.6£25.8ng /g HRICEKT
L (p<0.001) (Table2) , 10% &£20%AP#HE®
PRI IC B\ TH X EBFED0.81+0.17Tng, mUxt
LT 10%APET0.54+0.13ng,/ml, 20%6 APE: T
130.30%0.08ng,/ml (p<0.05) LETLTwi
(Table2)**,

Table2 Prostaglandin E. levels in colonic
mucosa and portal blood in rats fed
diets containings pectin after induc-
tion of tumors by Azoxymethane

a. 20% citrus pectin or 20% apple pectin

PGE, level (ng/g)

Group (n) proximal colon  distal colon
(mean+SE) (mecan*SE)

Control (5) 397.6+62.3 422.1+125.6
20% CP (5) 379.4+77.4 324.9+33.7*
20% AP (5) 274.3+80.6 166.6+£25.8

b. Apple pectin (10% or 20%)
PGE; level (ng/m!)

Group (n) portal blood (meanxSE)
Control (7) 0.81+0.17
10% AP (6) 0.54+0.13
20% AP (7) 0.30+0.08®

Rats were killed at the 30th wecek.

PGE, : prostaglandin E,;, CP : citrus pectin,
AP : apple pectin.

*. p<0.001, ®: p<0.05compared with control
group.

KBBRE CNEMPGE. Y u€e—%— L LT
AT A L3, DMHFEET v P KBEBICBWT
KIBHIEPGE: B ABICE <, BORLE, HHEICH
BELTwato®EdH5'Y, bhibh OEERME
B06AHTH, BERENS RN KBHAEIC B
T, HICPGE. S@FEMET LT3 2 & idERR
I CORERIETERIF HHFIL T B LD
BRI, FRIMEEMTHET v VI F B
BENICBW TN 2 F—HERA*FETHZ LIS
259,

3) RIYFLICLDHEBING]

Ty IR F o EEOERET 2L, KIGHE S
X UFIRIL P OPGE, 2Rz S 7 v b NI
BB LTHBEICRI LB Z DS, FIRREZAN
T 5 A%y XU Yy — RPN R oINS
META20TRRVD EDRAY» SBRIFLLLIA
Table3 D#ERE LN 7o EBAIC20%6AP #3757
mu, 1:AH%E#%, AH60C # FARRM X b RB4E§
55y MFEEBEFSV' P ICBIT A, 2 ABZOMN
EROFE EBEHNE AT, EBTBEIZAP
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Table3 Production of hepatic metastasis by
2X10° cells of intra-portal AH60C
into rats fed 20% apple pectin

Hepatic metastasis

%

Table4 Dose-response relationship of orally
administered Lactobacillus casei (BLP)
on experimental hepatic metastasis
produced by AH60C

Basal dict
incidence Av. no of tumor nodules/rat
Apple pectine (=) 14/15 (93.3%) 56.3+12.5*
Apple pectine (+) 7/13 (53.9%)"° 16.2+ 5.4°

*:meantSE
® : Significantly different from apple pectine {—) (p<0.05)
© : Significantly different from apple pectine (—) (p<0.01)

39N L AEICHIM S h, EImBEEHKTY APEH
3 F916.2M8 & ZAEATEOTFI56.3M D #129% 12 &
Al oW A
COREEXFTAT I LT EBENICBNTT v
TR F v HPGE EEZHHIL, A ¥y Py—
BER DR E I % /v L TIPS IEAERTE IS5 L
c 8B TOXH)ITHERINEAEE R & o
BT FHICAY 25%E %> Tnb Ly
i, MEOWHEOREER I - TIBEE LY
ML TWRLAED H5. BOFRHOFTBATEE 2
BRBROBRERICIZIDE ) 22 =X ahiEs
LTCWBHEetEd H 5, KELIRINSNE D
JAERF—<E L TEFMAERICOMESH 298
WHIAE X A ERR O TV TH S &L T,
HERIIEMORITREOKRE W LICBAE T
TLEND 5,

FLARE LRI ADAI

BRAEZITEEICHL B2 5L T,
ABH C74 A A CoABELARRIEEICH
BWEEZOLNTWE, T DOIABEEAROBNE
b 5 VML FUE S h AR RO S s hUREIS TS
AETAHIENRESN TS, HEISH Lact-
obacillus casei (L. casel) OINZICHE AT KRN
D4 ORERICHBRIFEILL, SVIEER LR
RRFHDRERT EEZ LN TV A,

1) FLEA SRR & Fr i i

LRRICRRZZE VT v INVRIF VD RAF ¥ X
Uy —EADIBEREEY N L THFNTIRAERE IS
BMELiedhiE Nyoxx— SWERZ2ETHE
BEHICAFAEO 2 A= X ahELON S, ILEER
BORIEGIZ X - TH FEBIGIIRE AT S 1

No. of metastatic nodules No. of rats with metastasis
Group (n) -
mean+SE (T/V, %) (rate of inhibition. %)
Vehicie (i3} 80.8+23.1 11 (15.3)
BLE  50mg/kg (9} 4674225 67.8) 5 (1444
100 mg/kg (10) 22.0427.3%(27.2) 4 (60.0°°
200 tmg/kg (12} 5084129 (62. M 9 (25.00

A suspension of AHBUC cells (2.5x10* celis/rat) was inoculated via the portal
ein through a 29-gauge needle in the hepatic metastasis model aon dav 0 The
rats wene then gaiven BLY po every day from dav 1, far W days. On day 1 the vats
were killed, and the nuinbers of hepatic surflace nodules deternnuned
* : p<0.05 compared with the vehicle by Student's t-test
** : p<0.05 compared with the vehicle by the X ? test.

BEER, RD L) wEBERA T,

FUERARH L. casei@ifh2.7x10" gk BT ALER
BHEHEEK (BLP: () Y2 v A X higf) #
AFVYLABY Uy FTT Y MRS L7z, Table
4 »Z & {BLP100mg  kg#% 5 BBV T40% (4
/10) o FEBIGIEED S h, SRR B W
THMBHNL /N2 & E 572 T 72BLP100mg,”
kgD G HHAL M2 ZE XA TH B LTable5 ® & 5
IR S EEIC BV TR DERE IR S, xR
BOFHRAR2MENA LTI E KIBRRP 2 £,

DL EoFEERFERIBLP O3 5- 3 EAEHIHIRIC b
LT Wi v B L IZ Lok %R
L7222 EHEHRHL. caset YWBEMNICHEET A 2 &
PEMREOIRBE AL L, BECEBRIELICKE <R
THIEARNELTEH, BEORELIMT 52 %y
Ny r—HERERT5% ORI S FlRA %
NT DBEROTFHHERIIHFEN %,

2) FIMESE=RERLE

HHEBRIC + 2) — 2 $ 28E Streptococ-
cus faecalis, Clostridium butyricum (C.
butyricum) , Bacillus mesentericus% f\v7-3E
PR EERFERIZ OV TRRTA SR, Thoom
3 HEOEFHEKIO cellsrat, FN~<) FEHKLO®
cells/rat, #ABESEI00 g Tat (REXK LT
(B LMD #B\20, £Ov ¥ 7 TISAMKEN
&5 L7ee AOMBRAMGIES R4 % & BEE% HR
(PEC) ONKIEFMHIRIZTHE 25T L 72 84
C3H/Hev AL Fr)awgy M aAw,

HEE AR, AR 5856.5%, FEHAIRSEET0
%, FREEZGHECIIB0%TH Y, LBWRERIZH
THELZBERENRHEX B DS A (p<0.01)
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Table5 Effect of oral administration of Lactobacillus casei (BLP) on experimental hepatic

metastasis produced by AH60C

No. of metastatic

No. of rats with

Liver weight (g) Body weight (g)

Group (n) nodules metaslasis
mean+SD (T/V, %) (rate of inhibition, %) mean 1:SD
Vehicle (13) 242.2+256.0 13 (0) 14.5+1.6 272.8+16.6
Pre (13) 14.24£11.6**(5.9) 11 (15.4) 11.8t1.4 2964 11.3°
Post (10) 41.5+61.0°(17.1) 9 (10.0) 13.2+1.9 261.6+16.7
Consecutive (11) 17.04.26.8*°(7.0) 9 (18.2) 14.241.7 262.2 1 18.3

A suspension of AH60C cells (2.5x10% cells/rat) was inoculated via the portal veirn through a 29
gauge needle in the hepatic metastasis model on day 0. The rats were given BLP (100 mg/kg per
day) po at the times indicated. On day 11 the rats were killed and the numbers of hepatic surface
nodules determined. The liver and body weights were also measured.

* . p<0.01, *: p<0.05compared with the vehicle by Student’s t-test.

Table 6 Effects of Bio-three on tumor induction in the colon of Donryu-rats by AOM

Bio-three (B-3)

Group Control
living cell killed cell cell wall
Prevalency 45/50 26/46 14/20 16/20
90.0% 56.5%° 70.0% 80.0%
Frequency® 2.60+2.17 0.96+1.09° 1.85+1.87 1.50+1.24*
Multiplicity® 2.89+2.09 1.69+0.93° 2.4611.69 1.88+1.01
Tumor size (mm?*) 28.3+36.5 24.0+32.9 28.6+29.54 16.4+14.24

Donryu rats were injected 7.4 mg/kg of AOM subcutaneously for 11 weeks a weekly. Rats
were given orally the three bacterial mixture for 15 weeks by two times a week from the
start of AOM injection. Tumor outcome was assessed at necropsy 30 weeks after the first

m]ectxon of Azoxymethane (AOM).

® : Mean number of tumors per rat including all rats in each group.

: Mean*SD.

T

: Mean number of tumors per rat excluding rats without a tumor.

: Significant difference from the control group by x *test; p<0.01.
: Significant difference from the control group by Student’s t-test ; p<0.01.

: Significant difference from the control group by Student’s t-test ; p<0.05.

(Table6) o

C3H,/He< 7 212 3 #8410 cells DIEHASH) %
BEENR S L CPECONKIEMAE LIFER  RERE
A% 5% 3 HE ONKIFHIZE : THS50 : 1 TxiBEE D
16.7%1xF L T64.7%6 L ¥4 fEOIEHEAER L 726

AHEBH CA 2 ) — ik 3 BAEROMGF O AR
IS W EHH, FAERE R EORMIERIHEIL, €74 X
AROWFEIRET 22 LIS X WIBNM R % 2 E T
AUERADHHEENTVE'Y  WEBREOCEREREAER
90%Ixf LT, AWAEIX56.5% & BB R 2 HHIL,

PRESERUC BT O AT EREED2 60 12Xt L T0.96
meFER2RY %R0 (p<0.01) . 7, BAM
HEOHREIZBVTH15:AE X 1) Enterobacteraceae
&Streptococcus DMAEREE S iz, AEEBRTHA
L7:3f@4R# Dy b, C. butyricumdEAT 5 EEEE
IS ENOpHIE T R 2 KRB EE D A BBRE E1E A 25
KB FHR & ticddE s Tnst ),

EA2) - 33 BAERDKAERICE ) BHHE, &
[FHi e EORFERIHIL, €74 XAH 05 * R
L, BPREYET 5 2 L& Y KIBERAE T
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