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Effect of Soybean Milk-Fermented Product on Intestinal Microbiota and Colon Carcinogenesis
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E B TILOBEBEWSEFICRITTEEEKRE Lt?ﬁﬁt IV, 40, BAGELOABEEEEY (SFP:
Soybean milk-Fermented Product) 75‘11 M BT HELHE L, SSICKBOEFATEFOERETIC

SWTHEbETHET LAz, SFP B EHOILBE t E?ﬂf(ﬁ: EREBRE L, SR CRE L. —#N%H
KEFZAERTWSLERTS V51 TIZSFP # B & (450 mg/day/head for 14 days), BHNMEFZED AL Z I L2 5,
SFP #1377 € RH#E X V) Bifidobacterium O SE RN 25% UL LML 72 NS o7z (P<005). 512, BEOA
k7 HARED L WAERLOFKE (AEIRER 300 g, 900 kcal) (23 HMZE 2 5 &, Clostridium O Eﬁy IHEN
L7z7% (P <005), SFP %48 (900 mg/day/head) 35 & L7z (P <005). 7z, SFP OB T Bifidobacterium
DEFEREPEINLE (P <005). ZOXRT »F 14 7 OFEMA g-glucuronidase &M, BE* AEFLOKKEIZT S E—
MRy BAREIERRE L ) 55D EINL 7248 (P<001), SFPHER T2 HARRO L~V F Tl L7z (P<005).
D ED#ERIE, SFP DS DTUNAF T4 7 A ETRENTOBERENADRENA) A7 BT A2 RIEL
TWwb EEzZ, UToKEZ2AA. BIL, SFP BSKBDADFED AN RITTEEIIRED A G 1,2-dimethylhydrazine
(DMH) % CF#1 %7 A5 T LN AE T IV % HWCIRE L7z, SFP 13 DMH % 5-BAa 85 & #EH 12 3% (W/W)
RAMLTE 2, KIBICHESA L7 EEEE BE LoRR, AERIEEO 5z (P<005). —7, SFP OHUEEIEH
e 1d, Meth-A JEEBIET TV THE L7z, SFP (10 mg/0.2 ml/day/head) 134bFFEMAE T IV L FEHEIC Meth-A JEE
BRI & EBIAB RS L, PUEESESE S WAL %E v 72 Winn assay TEDOVEHBETF 2B L. Z0O#E,
SFP # D AIIFHE 6 H H L% T Meth-A BT IS LA_EE 2 IEHEHEEIGIFRO S1 (P <005), #HiE~ Y A O
Ja I ZPUEB IR 2 /R 3 R BE S8 S oW REMEDSE 2 & /2. Bifidobacterium % EESET ) bNA 4 —bv
AR < A LD MR g L 2228, R~ 212 SFP R E . (10 mg/02 ml/day/head) % 4@ EHFOHKS-
LChd, BMBEEIARARREES LEBR YA LENROLN o7, INEDZ &0 5 SFP OFUEEME I
P PIAIE A58 2B IS L 72 BB RIB S 7278, ZOFE L WIEFICOW TS BOBEPLETH 5.

Abstract A few studies have investigated the effect of fermented product of soybean milk on human health. This
study evaluated the effects of soybean milk-fermented product (SFP) on the intestinal flora of humans, and colorec-
tal carcinogenesis in animals. SFP was prepared by culturing soybean milk with lactic acid bacteria and yeast.
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The effect of SFP (450 mg/day) on human fecal flora was determined by comparing the changes in intestinal flora
between human volunteers consuming SFP and those taking a placebo. The occupation rate of Bifidobacterium
of more than 25% was greater in the SFP group (n=11) than in the placebo group (n=10, P<0.05). The occupation
rate of Clostridium in fecal flora of the volunteers (n=5) increased after shifting from a traditional Japanese diet
(TJD) to a Western diet (WD), in which a total daily amount of 300 g of meat (900 kcal) was eaten once at lunch
for 3 days (P<0.05). The occupation rate of Clostridium in the WD group was reduced by SFP ingestion (900 mg/
day) to a level similar to that in the TJD group. Meanwhile, the occupation rate of Bifidobacterium was higher
in the SFP ingestion group than in the WD group. B-Glucuronidase activity in the feces was up to 5 times higher
when lunch was changed from TJD to WD, but this was recovered by SFP inclusion in the WD diet (P<0.05). The
above findings suggest the possibility that SFP inhibits colon cancer carcinogenesis. To investigate this notion fur-
ther, a colon cancer-inducing substance, 1,2-dimethylhydrazine (DMH), was given to CF#1 mice. SFP administration
significantly decreased the incidence of colon cancer, compared to controls. We also examined the mechanism of
SFP tumor suppression. A Winn assay was performed using spleen cells. SFP given for more than 6 days inhibited
tumor growth compared to tumor cells inoculated with Meth-A alone (P<0.05). This result indicates the possible
induction of anti-tumor immune cells in SFP-treated spleen cells. Furthermore, the number of spleen cells increased
more in gnotobiotic BALB/c mice in association with Bifidobacterium than in saline-treated germ-free mice. The
number of spleen cells in germ-free mice given SFP or soybean milk (10 mg/day and 0.2 ml/day, respectively) for
4 weeks was not significantly different compared to the saline-treated germ-free animals. Our results suggest that
the suppressive effect of SFP on tumorigenesis was mediated by the involvement of the host immune response
induced by intestinal bacteria. Further studies are required to clarify the mechanism of this phenomenon.
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e b OW{LE I 103 L E o R T 10" EL o
MBEPSEETLEENTVS (1-3). Th5BNME
FEERR AR R E AN\ 20, BRI RIFTRERH
LTV EDNZ Y, Turnbaugh PJ SIXEH~ 7 A D
PPN % 2 A L 7o R~ o ADEWIC o722 & T
P E S ORERLAETICEHS L TWwas Il L%
Ho2icl, BRHEZBIEEOREICERERKE %
HoTWAZENHLRIZENDDH D (4). &4, &
DENMEOER Y MHT 5 Z & % HIWIZ, European
metagenomics of the human intestinal tract % The
US human microbiome project 23k S, AEIZKIT
I T O R ENEIIC A TS S T w b
(1-8). BRIZ, DT VLNAF T4 7 AR T UINA &
T4 7 AL AMIE ¥ % Bifidobacterium BEMLIZFHEET
BZEDHLPIIINTNDS (5-7). —F, Bz r 74
7 THE & €72 Fermented soybean milk (BUF FSM) 13,
b b T Bifidobacterium % ¥ L Clostridium % i &
&, SHIZEMERGALY O A S CBNERER R YGET
LT ENHLIIEN, TUNAFT 4 7 AL TUNAF
T4 7 AOMHEERFOLEZ LN TWS (8). Oz
WERBYELYRT T UNA LT 4 7 AR TaNA T 4
7 A0k, REEEE, BREPIM, SEREL 2 FHET S
LS EN (9-11), Verghese 5 (L HETH LI
HETHBLTUNATT A7 ADAL X)) VKRG AD)
A 7 & % (12), Bassaganya-Riera 5 13 Lactobacillus
caset, L. plantarum, Bifidobacterium infantis 7% &
SHHD T TUINA F T 4 7 ADSKIGH A OFEIERIGIE A

AT IErMEL TS (18). A, ZIHEHWE
SEEEEY O PUEEE 1, Bifidobacterium breve 5§
BEYTOA Y 7 IR YPANAMBOTA by
YLt 7 % — (ER) \C/ER L CHMBMHIER (14),
Lactobacillus helveticus & Enterococcus faecivum FElE
FEEM DY TE EOIERRIE LI X > T ER et~ AFLATA
Mg O BRI R A RE L 23 EH L DD (15),
KIGDS AN BN T 3B % 5 L7 E 13w,

A, T & B RO EER 2R T SR O IR
ZEWEREY) Soybean milk-fermented product (LT SFP)
7 (16) BNERBOWEERICIITTZE T ¢ TR
N, FOBRFMEINERGPAFEIIRITTHELC
OVERBFERET Lz & 25, BIRD 2R EO L
DTHET 5.

¥ EFE

1. SFP DA%

SFP i Shin 5 O FHEICE U TRE L2 (16). BB,
SFP 3 MBGEE L7z (115C 15 4) EFLIC Lactobacillus
plantarum ALAL006 #, L. casei ALALO03 #%,
L. reuteri ALALQ13 #k, Lactococcus lactis ALALO14
¥k, Saccharomyces cerevisiae ALAYO001 Bk % H7E |,
37C 4 HME:E% 98, 30 4 INER e R ofs g L7z,
TF. b SFP & [H U ALE % fis L sRASFZMR L 72, SFP
DHRERDNEY /3278 512%, IEE 20.0%, K539.3%,
WHE 163%, EWMHIME23% TH Y, AR 193%, Y
RV 17%, AV T7ITRY02%% &,
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2. b bMEBR

—HHAEZERL T2 20 ~26 DOKRT T4
7114 (B7%, &44) \ZSFP 450 mg/head/day
104 (B7%, £3%) \CSFPLRAEDTTEFK (7
FAMY V) & 14 HHEEHERSE, ERGET & ERUR
WHICEFEROBANMEEL R L2 BAMERED
MBIZMEOBROEZREZBEICHRLILAFTES
FHiEE LTIEL HW SN TWAS 16S rDNA #4535 A R
%) @ T-RFLP (terminal restriction fragment length
polymorphism) % (5727 / Z)VH - T REkAEH: ) #
FEE KT & W CEARTHT Lz (17-19). B,
W MAHE o DNA =3t L, PCR T 16sDNA % #E g%
IZHIRBELIEE TV, DNA Y =7 v H—T7 77X
v MENT L CENENOBAME SAREEH Lz &
512, IBPHIE O 25l Nagashima Ok (18) 124E-
THADERT T4 TOEEEROEILE [(EREDS
HR/BINEOSEE- 1) x 100] #HHBL, 26% 2L
W LRSS 74 7% 8l [Wd ], 25%UA%
[ZbR L] o 3BERICHT, KT VT4 THTH
L7,

wiZ, —BHAREZERL TW5S 20 ~40&D AR
SvT4T75% (B34, K24) OEBHOEAM
BEZREL, BEOARETLOKKE (RENE
#5300 g, 900 kcal) % 3 HEIERW S W72, Z0fk, 3.8
BW—EWAARECR L TEHCREDZELHRL, BE
BEOAZAAFLOBKEZEN S, SFP (900 mg/
head/day) % &% 30 o UHICEBIS . #hLZ2ho
FEAE o 5 U R 3 X B O AL E N BN % E B
L, AEHLORCKRAES L OSFP EBIEZEHOE 4 H
It L7 £/, #EME P Sglucuronidase WG PE I A
MEEZRE LBOEFERELZ HWTITo 72 (20).
B-glucuronidase G 1L Reddy 5 (21, 22) DHEITHE,
phenolphthalein glucuronide (Sigma-Aldrich chemical
company. Inc, USA Milwaukee) #ZE & L CHIZE L 7.

%B, KT ry4 TIIEBER LGNS ICEE
BIZTEEGOBREZEE L2 ¢ b & w738k
K&t - T A [ MEEEBESHE] 2o
THERE L 7.

3. EEREMY

PRI GET TG L 72 5B CF # 1< 7 A
(BRALERRSERT ; B ERFDET), 5 ElisolEt: BALB/c
T A (HARF v — VA N—  #E)IEEET) B X
OB REGE L 72 5 B0 MR BALB/c v 7 A (B
REtT A - TV - A FRREFGRRT  fA) BRI TT)
W/, CF#l~w 2 MF @f (#V) =¥ )V

B LEKRAESH ) EREAWFX), BALB/c ¥ A
AINO3M ¥ (V) Lo & VR TERRSH H
EBAEX), EE BALB/c < 7 A3 HE AIN93M £k
% BB S-S, #BKIZCF # 1< A& BALB/c
<Y ANIRIKEKE, EHE BALB/c ¥ 7 ATITIRE K
K% HEHAOK Sz, ERBYIEEE 23 £ 1C, &
B0 = 5%, HEZhZFN 12BMcWEL, 1AMD
NEfLEE D%, FEERIZAE L7z, CF#1 % w72 B b5ht
T C OB ERIE B ERERBE], ToMmoH)
WERT MRS - L) - T4 RBFseET EERE)
WwEHE ] 12HEo THEML 7.

4, E2HPATETIV

KIGHS Al CF#1 <7 212 Mizutani & O FEICHE LT
1,2-Dimethylhydrazine dihydrocloride (DMH ; Sigma-
Aldrich chemical company, Inc, USA Milwaukee)
20 mg/kg % 5MfE 5 7 HB X212 10 BIERENIZH& S
LCHR LA (23). SFP#, EAME X O IEEELC
FNEN2 LD~ A%H ) FHT7z. SFP & & E3LA
1213 MF fBHZ SFP & 5 Wiz R % 3% (W/W) R
HOLCHEER S &7, HREIE MF flE O KBRS 72,
DMH ###k 5-1% 25 BB 2 KR A TREIL S &, K
¥ % d LB S % B L 7z

5. Meth-A JEE#ZHEET IV

SFP#, TABRBIUHEBEHRIZAZIL6ELD
BALB/c ¥ A% &) ff177-. SFPREE EAMIIZN
21 10 mg/02 mL/head/day %, *FHEH 34 AR
0.2 mL/head/day = 3 BM#EH V' > 7 CREOKS L, £
DB Meth A JEE 1 x 10° cells % R T I
WL7 20f%, FhZhoESBRIERBRICY Y 7%
FAWTROKG » kb L7z, EEEmEHERE, / FAT
JEREOEREREENIL, CORBOFHFR T L
7z HALKREME v & — X ) 5 372 Meth-A &5
FHW/-,

6. TBESRMBEEDFM (Winn assay)

BEOPELECERIE Winn assay % i\ CTEHili L 72
(24). BI%H, Meth-A BB S HEOSFP#, &
FLEEB X O IBEEZ N ZN 6 IEo BALB/c ¥ 7 A D
AL 1 % 107 cells & Meth-A JEB 1 x 10° cells % J#]
L (Effector to target ratio = 10:1), #NENH7’
7% 6 VLD BALB/c =7 A DRI TICBHE L CEE
DOETEIER # FEH BICHE L7-. SFP#E, EFLAEb X
O R BE D HUIEBEE 13 Meth-A JEE BT O &5
HEGEHERS & i L7,
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Table 1. Effect of soybean milk-fermented product (SFP) on fecal bacterial occupation rate and incidence of

volunteers fed traditional Japanese diet in 2 groups ?

Placebo group (n=10)

SFP group (450 mg/day, n=11)

Bacteria Occupation rate (%) Incidence of volunteers ° Occupation rate (%) Incidence of volunteers P value
Before After Inc® Dec? NC© Before After . Inc Dec NC

Bifidobacterium 65 £ 7.9 54 x71 1 B 4 10975 122 +92 7 2 7 0.041*
Lactobacillales 98 & 5.1 65 + 7.2 5 2 3 5.7 £ 66 45 £ 31 3 4 4 0.454
Bacteroides 330170 272 =161 2 4 4 281 £ 147 291 = 154 4 3 4 0.627
Prevotera 77 €119 111 + 147 2 0 8 131 = 155 126 = 16.3 1 3 7 0.626
Clostridium © 370 =109 391 =115 4 2 4 278 120 277 £ 96 3 3 5 0.678
Others 120 =78 107 £ 6.2 1 2 7 144 +96 140 =69 4 3 4 0.113

% The occupation rate of fecal bacteria was analyzed by T-RFLP (terminal restriction fragment length polymorphism) method.
Values are expressed as mean = SD. of occupation rate of fecal microflora (%). b Number. € Inc; 25% or more relative rate [(Occupation
rate after treatment / occupation rate before treatment-1) X 100]. 9 Dec: 25% or less relative rate. ¢ NC: No Change. ! The total
value of cluster (IV, XI, XVIII) and subcluster (XIVa). #*P<0.05, placebo vs. SFP group at number of volunteers’ distribution (Mann-

Whitney’s U test).

7. EEEMETIV

MW BALB/c~ 7 AXSFP#, EI#EB I UE
ExtBRBEICZENENERDO YT A, BHESEED
Bifidobacterium longum subsp. longum JCMI1217
(Microbe Division, RIKEN BioResource Center) %
EESEDL ) PN T — ML 7RO~ 7 A% E ) AT
7. SFP # & 3 #H 212121 10 mg/0.2 mL/head/
day %, F&Mhn BREE & B Moo FREE |2 I3 A AR B AR
0.2 ml/head/day % Meth-A EBERBHEE 7V OS5 HH
WCAEbLET4BEMER Y Y 7T TROFKS L. 2Tk
ST ER T =y 72 ERL, BHEEZHEEL THY.
WEERM&H, v 7 2A% COy A TLEHEFR S, BEHD
MR A Bl LAE CHEE L7

8. IRETFEMR

v N T TR L SFP O 2 B o L IZ g
Mann-Whitney ® U #5€ %, SFP {EHU AT 0 Iz 1E
KIEDD bt REE AW T2 BWEF VB
SR O LB — TR E S AT O, Tukey T 7213
Dunnnet D& EHBMELITo72. %B, HEFTWEE
JKIET 5% i & L7z

154 &

1. SFPERAF b MBEREERE EEEFER
B-glucuronidase &M IC R (T T FE

— %A HARAIC SFP % BELS R 72 R tA OB R # &
ZD7Ab% Table 1 1278 L7z, SFP #D Bifidobacterium
HEHERIIEGRHZETESRD SN ado 2, SHEED
TALED 5% LB L72RT 7 4 TOBTHE L
7z & 2 A Bifidobacterium SN L 72 A SFP #AH°
TSR RBELVE o7 (P <005).

—HARE, AEFLOBCRES S IZHEHLORR
KA SFP % B & & 72 N # 0 22k % Table 2
R L7z, — %R B RO Bifidobacterium O 548
FE32+£21% T, BECAEFLOBKEEZERL
TH 54 £53%LEADREBOLNL L0720, Fh
|ZSFP # BRS¢ 5 & 128 = 101% & BEEICEML 72
(P <005). —#kiyHAREBEUE D Clostridium &5 &
(I 318 £79% T, BEEXWAHRLOMKEIZTS L
411 = 89% z#inL (P <005), & 5|2 SFP % #EH
SHDE—RIARERLFFOLNVIZE TR L7
(P <005). —fnY H A GBI O Bacteroides (54 2
323 £ 151%IFEEXAEFLORKRAEIZLTH 280
* 86% L ENFRO SN Hh o725, F1UZ SFP % EH
SH5HE 198 = 77% A L7z (P <005).

— M HAREENE, BET*NEFLORCRAES L
" SFP EHUEE O FE A 1 D B-glucuronidase 1§D F %
Fig. 1 127" L7z, f-glucuronidase {&1E1x, BEZAAH
DOWCKREICT 2 & — A HAREIERIEED 5 5L, 2
mL72% (P<001), #NIZSFP # Bl &5 L, —
AR EFELVIcE TR Lz (P <005).

2. SFP #5747 DMH R KBV AICRIFTHE

KIG WS ASENEIEH O#E 213 Fig 2 1R L7z, JREM
RO R, KIBICSE L7 BRI T XTI A
TH o7z (Data not shown). SFP HOEEHIL 24 +
1.2 18 /head TXJHEFED 4.3 = 2.3 18 /head, BFLEED 4.3
* 2718 /head L W FEICHh o7z (P <005).

3. SFP #5» Meth-A JEEDHEFEIC R (T § &
SFP (2L FEAS A E T IVIZE ¥ T Meth-A JEER
TR & S BREA R P e 5 L, BHHE L 72 Meth-A JE5 @
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Table 2. Effect of soybean milk-fermented product (SFP) on fecal bacterial composition
in 5 volunteers fed western diet mainly meat meals®

Bacteria TJDP WD® WD + SFP (900 mg/day)
Bifidobacterium 3221 54 £53 128 += 10.1 *¢
Lactobacillales 20+ 18 23+ 22 20 =22
Bacteroides 323 £ 151 280 = 86 198 = 7.7 *¢
Prevotella 182 £ 129 121 = 11.3 184 = 156
Clostridium® 318 = 71 411 = 89 297 + 114 *€
others 126 = 56 112 = 44 174 = 64

8 The composition of fecal bacteria was analyzed by T-RFLP (terminal restriction
fragment length polymorphism) method. Values are expressed as mean * S.D. of
composition of fecal microflora (%). b TJD, traditional Japanese diet. © WD, Western diet
mainly meat meal (approximately, a total amount of meat ingestion 300 g, 900 kcal) at the
only lunch for 3 days. 4 The total value of cluster (IV, XI, XVIII) and subcluster (XIVa).
€ #p<(.05, significantly different from the value of WD (Two-sided paired ¢ test). i *P<0.01,
significantly different from the value of TJD (Two-sided paired ¢ test). & *P<0.05,
significantly different from the value of WD (Two-sided paired ¢ test).

WEEEHERL L Fig 3IC/R L7z, SFPEEIESE MM 11 H B
(ZHRTHBTE X 0 A B IEEEIE DS S /e (P < 0.05).
I B OEEMIEII IR L EZEO 5N ko 72,

4, SFP &5 & 2 HEEERAYF (Winn assay)

SFP #, SE3LE, REREEB X U Meth-A JEE HMRE
ERED R EGEHER & Fig 4 128 L7z (Winn assay).
SFP % 0 I 13 Meth-A JE& O W% B 6 H Lk
Meth-A BB L W AZEICH#I L (P <005). &
FLEE & o FRBE O JEBSIETIE IS Meth-A BUMEHERE & 20550
DN o7z,

5. SFP &5 &k 2ER V7 X DENMHEE

SFP ¥, TEL#, BMEXEES L OCHESEEENL
FNoPlgiai % Fig. 5 12/R L7z, SFP o 4 gl
Fafix ERLBE, PR B TENED SNk o7
—75, BVER RO MM E0E SFP B, EAMB X
UBEtBEOZN L ) Eholz (P <005).

Z =

PP d RO RBEICEE 2 ZEsHoTWS 2
EDHISENTWDS (1-4). F72B5WT Bifidobacterium
W3 2 B & EERGVER R IRV 7 SRR H %18
EDHRECEALEZONTEY, TuanN{t747 A
2T VINA F 5 4 7 ABEH % Bifidobacterium BALIC
LTEICETAZEXHMIIECAVDLNTYS (5,
6, 25). HIEFEMSELFSMIZTaNL+T 47 A
ETFVNAF T4 7 ATAOREEZA L, BAMERS%E
Bifidobacterium BALIZE C T BB LPIZEINTV S
(8). 4H, EHziBMECHEESE/HE MELEL

THRE L7 SFP &2 — 7 HAEZENL TWE KT
YA T 2GEMER S, BRI R R
MeEd L7z, SFP o EHE X, FSM O AME#IC K IT
THRUBEGHESRBIIHS LTHEWA 8), €0# 1/10
Bx VTR L7228, Bifidobacterium O 55 F%
{LEAS 25% LA B340 L 72 ABki% SFP A3 77 1R &
W&hpolzZ s, SFPIZEL DT LN FT 47 A
RTUNA T 4 7 AL FERRIC Bifidobacterium % 1<
TEHZHETHEEZONL (5, 6, 8). L»L, A
FTl%, SFP 0% 5% o 727287 Clostridium
DEALIZFE S 513, Inoguchi H D FSM DR & 2
holz, BIHORBICHWIHEOENDBE L /21
D BETE RV, —F, BRRZEIERE TR
ZFHIEBMENTEY), AEHLOMKEZERL
TBEOGPME#E I — B 7% H AR BRI 2 & 2
WKIGDSADY) A2 7777 —LibUREENTER S
TWwa (9, 18, 25-28). 4 OMEHERTIE, AAEH
LD BKA D Bifidobacterium (& —HH9 72 HARE & X
ERRL N h o728, miRBOfEE L L7z SFP B
TEMPRD SN, 2L DT VNLF T4 7 AR TuN
AFF 47 ALEBRERPESN (5 6). SFPIC
EINBREFT VIV Y I IAF, 9747 —ARA
¥ & — A7 &% &AL L T Bifidobacterium HIE5HE L 72
TR E 2 5N B D (8, 15), EFH T Inoguchi &
CEABLEFARICAEEREREMSRO LNk rolz (8).
COWFIEISBOBEBREEEZ LN £, FF
B & # 2 5T\ Clostridium (I — 7% H AR &
DERKRETEZ W EFMONTWDH (28, 29), F~4
OBFEI T AARFLOBCRELZ BN S 2BIEmL
EH|ZSFP # BN &4 5 & — R HARED L)V
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B-glucuronidase?

TJDP WDe¢ WD+SFP

Fig. 1. Effect of soybean milk-fermented product (SFP,
900 mg/day) on the fecal B-glucuronidase in 5 volunteers
fed high meat meals. * Phenolphthalein liberated ug /
hr/mg of feces. ® TJD: traditional Japanese diet. ¢ WD:
western diet (mainly meat meal, approximately, a total
amount of meat ingestion 300 g, 900 kcal) at the only
lunch for 3 days. Values are expressed as mean * SD.
*P<(.05, Significantly different from the value of WD
(Two-sided paired ¢ test). *P<0.01, Significantly different
from the value of TJD (Two-sided paired ¢ test).
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Number of colon tumors/animal@
S

Control SM SFP

Groups

Fig. 2. Inhibitory effects of soybean milk-fermented
product (SFP) on 12-dimethylhydrazine (DMH) -induced
colon tumors in male CF#1 mice. Values are expressed
as mean £ SD. (n=21). SM: soybean milk control. SFP:
soybean milk-fermented product. * The number of colon
tumor nodules at 25 weeks after the last DMH injection.
*P<0.05, Significantly different from the value of control
or SM (Tukey’s test).
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@SM,SFPp.O.I O OO0 O 0O O 0O O
(10mg/day

)
[Meth-A 1 x 108 cells/head s. c.|

[[] : Day of oral administration

Fig. 3. Growth inhibition of Meth-A tumor by oral administration of soybean milk-fermented product (SFP)
in BALB/c mice. Values are expressed as mean = SD. SM: soybean milk control. SFP: soybean milk-
fermented product. * Tumor size was calculated by square root of the value of major axis X minor axis
(mm). *P<0.05, Significantly different from the value of control (Dunnett’s test).
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(10mg/day
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Spleen cells

8\(Days)

l Effecter cells (spleen): Target cells (Meth-A) =10:1

Winn Assay @O 5 4

6 8 10 12\(Days)

Fig. 4. Growth inhibition of Meth-A tumor by oral administration of soybean milk-fermented product
(SFP) in BALB/c mice (Winn assay). Values are expressed as mean = SD. MA control: Meth-A tumor
alone. SM: soybean milk control. SFP: soybean milk-fermented product. 4 Tumor size was calculated
by square root of the value of major axis X minor axis (mm). *P<0.05, Significantly different from the

value of control (Dunnett’s test).
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Fig. 5. Effects of soybean milk-fermented product (SEP)
on number of spleen cells in BALB/c germ free mice.
Values are expressed as mean * S.D. SM: soybean
milk control. SFP: soybean milk-fermented product. Bif:
gnotobiotic mice associated with Bifidobacterium strain
as a positive control. #*P<0.05, Significantly different from
the value of control (Dunnett’s test).

FCewA L. MEoBAMREZEOZEIL FSM & &1
L7z Inoguchi & (8), DT VLNAF T4 7 AT
ONAFT 47 ADFKEREFCERNTH 72 (5, 6).
Bagcteroides 1% SFP # B &5 L — k7 BARR & &
WEEEL VR LD, ZoERIIHLATRZ W,
iR C BT, #EAE d 0 p-glucuronidase {if T 1& K
BhRABRE EEZELI VG EPAENTED,
B-glucuronidase {HMEIZ KB B AFIRED /N A < — 7 —
D—DLEZENTWD (9, 30, 31). T4 DIRFEHE
T3, B-glucuronidase H T A EH LOBCKE =&
WERmIcELLLERL, #NICSFP 2 EE &
HE—fRNE AREFEBISEZ LNV TRHA L
7o, 2oL, B-glucuronidase EHEEH T 5 W &
ENTW 5 Clostridium DZEAL L —F L (9), KEH
A BT Clostridium D% WIZ L #Z 285 & (32)
Clostridium @ ¥ £ 12 6 B 3 % B-glucuronidase 1 4
BRGPABPACEERZEEZHoTWEEEZLD
N7z, F7-, SFPEILEF I L 72 Bifidobacterium
\E Clostridium ¥ # 12 B§ 5 L (38), O » T &
B-glucuronidase {H AL T 12BN 2T REEDHER S /.
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PLEJR L7- SFP oG NBEE S EE I, < DT
INAFT A7 ARTUNA LT 4 7 ATOHRE (25)
R, R) = TUBREE LS ICKREPABRZICY U
A %+ 5 14 7 A (Bifidobacterium lactis, Lactobacillus
rhammnosus, & oligofructose % &) 2 ¥ 515 &,
B PR & 35 13 Bifidobacterium AL Clostridium SR
BEL 2D (84), THALBEAN O ZRIBHEEZ: SO KB A
ERARFIHA L, KIEFAZHGIT L ReELHS
M LmEE—BHLTBY (95 34), SFPIIKEA
AFENAD AT ZBEFTELUREEEZRIZLTWA, L
L, ZAOFEBEDOVEEERIANATHRES L
TWBH (14, 15), KEBDSASIEIC RITTHEITME
ENTWRW, FIT, TUNAF 54 7 AR 7aNA
* T4 7 ATE L AVSNTW S RKEOILEREPAET
W& T SFP BARIGDS AFED AN R T B % MG
L7z (35, 36). ZO#ER, SFP B &I REE X
NN EPBE I N DRI IR & 2050
LN Do /z0T, SFP OYEEBERICES L-WE
IFLBR T SRR CREA SN WE O RS HERE I
7z. Ohta HIXEAFICEINDE AV 7 5 KV EEHEAKL
EDVEBBRETA VI IRy T 7)) a v EICERS
N, APAMBEOZA IOV 2y Le T s —IZERLT
PEEEREZRT L 2MmE LTS (14). & MK
HADKB0%ICIFTTA Oy LTy —2EEL
TWbiz® (87), AV 7K T 7)) 3B yulEElE
FAERLITREEDEZEZ ONLHD, HEN TRV, HUE
B % R T R EIZDOWTIL & b 2 ARED
BThDH, —h, TUNAFTT AT AR T VLN F T4
7 A%, EERERTIRE LIUEREERZSHETL 2L
BHISTWE (2 9, 10, 18, 25). F 72, Kinouchi &
BREEBEY P EEREZRELCZAII Y 2 ¥
L7y —%Fl e WELD A D in vivo HEHE F WIH L 72
ZEEHLMIILTWS (15). LaL, ZoRERE
YERIE in vitro T A b A Y OFEREEZRLEZDD
T, in vivo DYUEEERER IIHE L Twiwn, 22
T, SFP ORERIEIC X 2PUEE/EHICIER L CHF
OWES #7072, Fekx O Meth-A [EEBHEE 7V % v
TR AS SR T SFP B CHES IR IHIE A 25380 5
o8, BAMTEENDGR NS, RIEVPADOILFES
BAET NV ERBGERPELN. KIZ, SFPIZ X
LYUEEERRFHHZ BIC, SUEEERA» DN
72 R O S % Meth-A BESS & {RA1 L Winn assay %
1To7z (24). ZDfER, SFP #EDAIZ Meth-A HlE
FHFE L LEA~TES OB FEHIGIASERD S, TILEE & IR R
L0 b EEEENHIEmA RSN, 4% SFP I
HEE < 7 A ORESIIZHIZ Meth-A fli8 2 5E 3 5 s0EM
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fadt 2 FETLEREAETLEEZON. 4 V5 —
7 x 8 Yy (IFNy) 3REH YO UEE/EH 53R
WCEELZTA PAA Y ELTHONTVSA (24, 25),
Kinouchi 6 13 ZAEBEY %5 Lz~ 7 A DB
BEARHBHEOENI VLW IFNy 2 EETHZ L F
R, EREERH*AETAZLEZHLNILTED,
Winn assay OFER b SFP &5 CTHMEHs IFNy % A
L. Meth-A fifa 2 &S pEMILSNIv 70T 7 —
Y, NK#ifas & OHRafEs T Mz &2 LT
REEDZE Z 5N D (24). F4 O Meth-A JEHEBAEE T
VORERIL Kinouchi & o3 & —3 L (15), Rt
DIESZ i ERERIEER (15) 12 X 2 HUlEHIEH
RS AR R RIZ T A BIRIEWRERTH 5. SFP S
TEFERERICRIITEEL S LIIRF LA B, 7
ONAFT A7 ARTVINAF T 4 7 ADPTEEREIC
RIZTHEBIE, Fhen&5EE, BAMEEZOBEH
WIRET A EE2bNh T2 (10). SFPERUTHENL
72 Bifidobacterium (X & Mg ERIEE BT 5 &Y
WESNTBY, Bifidobacterium % B S&72/ by
44— I TRATIE, BARERDO AL O THEERE
LB LI EBMONTVD (2, 38). ARFTD
EBREER %S L2 EE ~ 7 A X ) Bifidobacterium
DRNEZ & b BEMIL A EEGE L, FUEROA Y OT
HY) EHRFIEL T L BEHHE) >~ /88 (Gut associated
lymphoid tissue I2& F 1 5b) HEL % Y (Data not
shown), MEH%IE% F 2 BT (39) MRS
bz, L, SFP# & ZIBIZERE BALB/c vy
AN 4 BRICE - TEAZO®RS L THHERY >~/
DER (Data not shown) & M@ A AW %
5 L7 mE~ o A% (BB REE) L2500 51T,
T FREICRIT T BT EHE ICHARTRD TV &
EZLNZ. 2oz bEh s SFP OFEER R I
o AT 258 £ 1S B S L 72 W REMEATRIR S /A,
ZOFELWEFICOVWTIESBORFPLETH 5.
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