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i-Ei]

ITHEICBWNT, R ZUBNRER (1) H2 WP FERERICESWIZE
#% (EBM: Evidence Based Medicine) (2, 3) (ZH(Y Advd Z L o3ty Z2Ehm & 72
STEY, ZHX@BEASLZRADH 2 VIEFRBEIN T OB ERZ L TH
Do &V DITHBEITE < O RMICHH I, £ OMREFEDRICE L TEZ < Obf
ZEN TR ST E 72, 1907 4+, Metchnicoff (33— 27 /v FEFROHP T, 7TV T
HAEICEHFENZVWHBAZI - VIR OABETHL T NVTY TH
(Lactobacillus bulgaricus) 2ENICEAFE & 2N ENEIREZEEE T 548 &5
AMILOBEHZHIE L2 (4), TDHI—v v NIZBWTTIARESE 7 1 XA AW
Z W REERLDR SR S, £ ORREMEIZG N A FE O, (EddeE, BN
IR E DI S llTs | GBI, IR AISGE R E R DT % T E
SNTWD (5, 6), HAIZIUNTIE 1900 FFRMIGHIC, FEEFL, FLELHEORE, BEE
FeFL. FLIRBE/AEFEME 2 EABH%E - IS Cunve (7, 8), 1919 4RI = BRI
FBUANDREBEANO U PG TRERIL (WL e R ZHk5e, 1935 213K
Hfe2 e FOEENLHBEL /2B A (L casei) 2V, b MIrEZIRZ &7
ST FEEIE (v 27 v b OWRFEE MO, %, 1950 FICIXINEILE D 3
— 7V RIRFERS I, EORBET 4 XAF, 7Y R7 4 VAT )—T OILERE &
MAT=b DT 7 4 =NV EB RS, FIEA—H—ITHE OABEF, ©7 4
A AR E OB 2 BT - BRFE L, BUE TN E OfEREM LHE > T—K
S—7N MG EERT DICE ST,

—J5C. 1945 IR L, BEEICFAL I SHEMMETZ AESKE (KE)
A EEIEDO AR E & RO IR K D AR R EE T XA OHFFEITEF L
7= (7,8), Ziud THEEAFEWE (FLIBHE O EAFREEEY) ) ORETHY | Bl
FETIHEERMLFEM L L TOTERHL SN TS, KEIXX VI E RTF R,
AV AERII D, VUIRE. A Y T IRy FR= I RT, EX I RY,



NDREFICAE Ry 2 B EBIZEA L (9) . 2D O D2 O DFEREC

KUY, BERERICAR 2 R R Z T 2 e b TN D, 7o & X Z U
JBIEIMEH DO T 0T T =BT T H —RIL Lo TEREEHEDO T T R/
S, SERYE ., L EFREE R EOABNEEER 2”9 (10,11), £7cA4 VY 7 TR
LY R = OEBERITMENE B - as F—FICL-oTT 7Y avicElmsh
(12,13) . 2607 7Y 2 AFEHEAR L D & NMESDOWIMER m WA EZ AT 5
(14) . REZHWIREFELIIEZ AHET D20, LVDTRT 7 OEA %
<L B (GILEARESOEERE) (16) OME (WEE) (16). 72X () (17) 7
ERDDH, TNNHDORMDIZE A LTI ERERECME., HOWIEID DAY
DABADETREEL TREIN D, P CHLIBE &L MROMAEDE (J54) O
BlIEZ < MLN TR Y | ARSLAEFTRENEL L TW D 2o X<, 2
NILRSHEIG - L L TEE VWbt Tna (18,19), —fRICHLEEF TR TR
MA@, TR B, AMaffEEE, B4 I ERERT S, O, BHRKE
BREE T COHEERE E WAFTAUTEBT R R L R DGR H D, SO, ILBEHEIT N ¥
T—EBEF-TELT, LA N LRI T DR @SOS, BRI % T —F
ZFFo TS, ZIUTHBE DR BRERE TAEETT D 9 A TEERER LY 5
%, FI-FEBEILE HAEFE LT-HLBEIC X VIR T 256038 D03, BERHIERRIFAE
TTHRALIZILD LT L2AWBAZET D DR TE L7120, B OIER M S
N5, 2O T, LWEE & BRI BEICAEBT OO OIEE HEFEL TOAEAEN
%< FIEMOREREMEIC 52 2 BITHEFITREVWEEZ NS, Rekha & (20)
I%. L. acidophilus, L. bulugaricus, L. casei &\ - 7L & Saccharomyces boulardii
DENEN 1 FHTODOMAEOETEET LI LICLD, AREORSB-7 /L=
VHE—BIEME, ROV VYT TRT T a v OEREN ERT L LD,
BRI & R OIR GG BB BEHR OBEMEZBD L EMELTWD, 20 LT, 4
PR & BERE DA DF HMEIZOWTIIH LN E R > TV DHITH DL 5T R DHE



FRfEZ HRu & L, Wb SRR, & L ToOEIARBERML TV 74 X
ZE (21) HOWVIFHMEE (22) OHEREICLLIMEPFET LOHRTHD, K
WFFEIC - G336 PEY)  (SFP: Soybean milk-Fermented Product) (%, ZEfEDIL
MREE & BERF O 2RI U THIIHZE L, M2 L2 3L oaettom L4 HiE L
TR T D, WMEDHFRICE T, LIEHE L2 RAEE T Z LICK
V. FLERE BB R RIS LT pHAR T 2RSS 00 b T3 E . BERED
AHEBNE S HERF SN 2 &0, Wl £ & D AR A RS NS D ks A 45
T2,

I, BNHIERE (BN 7 e —7) DMEFEEE LR bRV —EEE | i)
S - WL ORI JEYFRESe = L X T v — )L AR . R BhE, S i
FEDS AARHE « i 72 E RSO BEEREF ZH - TND Z EDRALNIIR->TND
(23), BN 7 = — Z BFJE OHME R 1 BE R SR B O B5 3 EAN D FESL R0, 0 1AM
W TF IR EOMRDOERICEL D E ZANKEL (24), HRIEIC X 2~ Ol
DB & FENTICIN 2, A & 16S ffMTIE (25), A &5 7 LEMTIE (26) OFREIZK
DB T b0 —F BIETOHER . SA, T LV — HORERER, B, £
COBRBERSBEDLSTWALZERHLNERSTE (27-30), N7 v —F1Z
A 2 AR TIEEOME. 2 ML R, BE. B, FEEKR ESEHTON
Do FRICEFORENKRE | BFEROMERF « HIEIZFH 53 2 RS I IHEREME 0 & I
N5, HEEMERSIIERBTOBEN S T a M AT 4 VA T UL ET 47
A, A F V2= A OIDNIGpEHIND (7,31,32), FunAAT 17 AT
NHENT A2 BET DI SR> THEEICARRIR L LI OTMERET, £
WZHE, ©7 4 ZAE, BRRERH DL, TV FT 4 7 ZATEHE RO BY)
Ry C KIBOAFEOHIHZMHT 2 Z LI K> CTHHBE O ZEE L, 5+
DIEFIZHRICB <, AU T, BWdiE. SHEBRH R ERH D, kB, 71
NAFT AT RETVUNAFT 4 7 A% —FEIBRT 52 L ETT0Om G %5



B RIAN R 13 oA AT 4 7 RTINS (33), NA AV = =7 AT
BEW) . LE ORH O T T, AOMEZERITI/ELRWGERH D Z L &b &It
(32) IZRVEEBINT-HFET, BEHED DL WIIHN T 1 — 7 24 L TS,

ZRHJFME, 2 U 2T v — VR TER G RN 72 £ 18 EOMRERIZHE L SWE T
AR ROMER 'S (BRM: Biological Response Modifier), hao /A K, 77
WA R, =g 23" Zx g Fapafdomg 77 F U XRTF R R
EIRIEE 22 N ZUCE £ 5, BRM ITAESHIIRIC KT 2 5 £ KU & 5 fifi 9
LI THERIRE BT TWEEZRRL BG4, A4 —T x4
— A ¥ FLERE O B A% 5> <° Streptococcus pyogenes 7 5 FHHL X 5 OK-432(35)
RENH D, el (7) R UToREERL, FLRREECEE, A WiRYL, SILEMH O
AODIATDI L, REMEL., CHRBEMRAA A ==7 ATELET D, 7
IV =7 ZDERE| L LT Takano & (36, 37) (. L. helveticus . Saccharomyces
cerevisiae & X DFBEFL D ~ U7 F K (Val-Pro-Pro, lle-Pro-Pro 72 &) 73, 7
AT UV N ERER R IET D LIS BRIEER AR T Z EERE LTV D,
%7z Shiina & (38) &, AL O W RE /7 OFERENEICE H L. 7 A% 2 = — /L& (DCA)
ARICEVERINTMN - BEEET L7 v MIxt LT Enterococcus faecalis
AD1001 #k35 &L OY L. reuteri AD0002 #E D INEVLERFE B RS, I « BEHERERE E D SsE
B ZRd 2L, £lea b A7 v — Uitz A L7z v I E. faecalis AD1001
ROMBGEEEZ R OGS 52 LI XD miE=a L AT v —VEO L7 &

(ZENIREE~ DR EILAE OFERRIHI 2RO/ L2 HE L TS (39,40), =5

IS OFFEITEFE B 2 W TCREBRTH > 7223, Shin © (41) 13MENATE O
B 52 HEBR L 7o BB~ 7 A 2 W TR0~ & | FLER B OO BRI 70 08 L AR AR D JIF A

PR RN A KF LT alRetE 2 B2 LT b,

— 7. LI OREREMER T XL FLH R L R & B R DD, IEPM
(X DR e b ORI D A M EREMICE T D RIIRTEA T4



Thd, £ TARETIL SFP IZOWT, 5 1 ECTHEFEERFICE TS5 My
N7 1 — 7 8 K OMEE /WAL 1gA (s-1gA) (2%F3 25 8 5 NS N BB R
FABNTr—F & BTN u = A —BIEIC 5 2 DB AT, B2 ETIE
KN ATT N~ 7 A5 % SFP OIEEMHIZN R 28X, < OMFr % Meth-A
BN A~ D 2% TG LTz, % 3 CTlL, SFP ORFBE O LH A M A
VEAMEOEWELEEHE L. plantarum BF-LP284 £k & %4k L. AFERR O MBVEHFE KD
FESHMHIZN R & Z OBF % Meth-A BN A~ 7 2 & W CTHRET L7, 5 4 52T,
SFP DA Sy DEEYE A T~ 572, SFP O A[{EMEME 4y (SFP-s: SFP soluble
fraction) DI ERE NEHZ BARFIESMIET v &2 HWTHRE L7z, %5 FETIL,
SFP-s DJIT - B HEREME S OUEIEH 2 VR AT - BEEET LT v P IO
77 NI VHERHEEET VT v MEHWTHRE Lz, 22 0T 2 - B4
REEBAIZ -V CTRET L7c, S HICH 6 EClE, SFP-s D U = v~ FHEBEI &I
T OUCEER EZ 2 7 — 7 VBRI R ET L~ U 2 & W TRE LT, Btk io%

L

EORER NN G 2= AL LTOSFP OFFMEERIE LT,



F1E SFPOE MERIRRHEER & AEREISRER

d

1-1 T

.,l

b OMEIZIE 103 L, LR T 104 HLL EOMEAAEET L5 L S Tnd
(42-44), ZHBIENT v —F [ TERPINERENZ V2O, 15 RIS RIS
B S TRVEMNZ Y, Turnbaugh & (30) ME T~ 7 ADIEN T 0 —F 2B L
TR~ U ADBNER I 72 > 7o FH THN 7 v —Z 25BN O R B A BIZE 5 L Tn
LHEREALNICT L8 N7 0 —T PN EEOREICEE BRI ZH > T H 5
BN ENSOH D, TFE, ZORNT e —7 DEREHHT 5F 2 ARIIC,
European metagenomics of the human intestinal tract <> The US human microbiome
project 25#E#%k S . 5 EICKITT BN 7 0 — T OEEIFEFIC 0T TR HEE S h
TW5 (44), EL DTN, FTT 4 T RART VAT T 4 7 ARENT v
— 7 % Bifidobacterium fE{(ZIZFFET 2 HRH LI TU S (23,33,45), — 77,
Inoguchi & (46) 1%, THEZT 7 4 7 CHEESHT-REY (LLT FSM: Fermented
soybean milk) 73, t k@ Bifidobacterium Z#4<° L Clostridium Z /0 =&, X 5H1(C
HEEPHEAEY D SETHNEREZ2UWETL2F2HONILTEY . FSM 137
ONRAFT 4 AL T VR FT 4 7 AW HOMEEFESE LT\ D, ZORER
WBNBRIRUGE 2R T T 0 T T 4 7 AR T VS FT 1 7 AL, g, R
B, JIERIEZR E2FHET L E LW NI SNTND (47-49),

A lal, SFP DMNBREIUCEEN 25720, —RIRBARBEZERE LA T~
T4 7D SFP SRR DN T v — T DAL b ONI MR T /0 WA 1gA - (s-1gA)
REDEALZRE Lz, F-ABTOLOBKREZERLIERT VT 4 7 DOHEAT 1
— 7 DEALZR D ICE P AFERYBEOPMICEE S 5 L S D&MD B-7 171
= —BIEEEHIE LT,



12 MM EHE

1-2-1 SFP mER&

Frf ke L COEH (SM: Soymilk) (3RS Lo AbyErE Mo+ A
DRENHIHF LT, REA2KIZ—BRRIE L, etz 98°C T 30 /N L, £d
R H A2 SM & L THW-, SM DO3EEEIZIZFLERE Lactobacillus plantarum BF-LP284
Fk. L. acidophilus ALALOO5 #£. L. casei ALALO03 #k. L. fermentum ALALO13 ¥k, L.
mali ALALO14 ¥&. L. reuteri ALALO01 #£. L. rhamnosus ALAL004 £k Lactococcus lactis
ALALO18 # & %R}k Saccharomyces cerevisiae ALAYO001 #E%5 %2 =, 230D O HEER
IX A, B, C. DD 4 SDOEREED T N—TI1251F, TNEND T N—T I LA
FRES 28R FLIRER B LRI L OMERE LRR & 72 5 LD B0 Y Tl FERFER R O L,
BRI E R A RO EFLICHEFE L 37°C T 2 AREEE%. HLEBE & B oS
WERZNZ1 1X10°/ml 1X10%ml & 725 K 58 LW FLER HIICHEfE L 37°C T 2
ARG Lo, AR 4 DOMERIK ZEA L, 100 5208 LW G FLEE I HE
fEL, 37°CT4 HffiEE Lo, HBEKROEAITI98CT 30 /rMIEA L -1%, EiiE
THHIL, =F ATV a—vE 14% (viv) IRINLT7z, 2 BfEkiE%, =%/ — L%
TR —F—TREL, BfiEE L CRERIZH W,

SFP D% Ky % Table 1-1 127”3, SFP O 6 pirld & > 737 8 51.2%. fig
'H 20.0%. K53 9.3% HEE 16.3% . B 2.3% Th o 7o, F 7o A HEEE 19.1%.
WA YT TR 02% %55, AR LU Y 7 7R CROMEITR PR

D THoT,

1-2-2 AEBERE FEEDPHEZANES SUERP s-1gA REDBIE
— %972 H AR (TJID: Traditional Japanease Diet) ZfEH L TV 5 20~26 DR

FUT 4T U4 (BT4, as) \TSFPASOmMg/H, 104 (BT74, L34) I



SFP LRED T TR (FFAX LV Y) & 14 B HER S, BHEET & HEUR
A HEMER 19, F72MER Iml 248 E LT (Fig. 1-1), 7288, R7 07 4 TIER®
NEIZHIRITER T T, HERENEORLERO A KB LT, ERERM EIBNT 17—

R L KT T RIS OB A ZEIE L, v M2 HOWZRBRIISASt— 1 -
VoA e MuBERESHE] (298> THEM LT,

(R R ORI B O D ZE R A I D Z & TE L kL L
TIKK FHW BT TWS 16S rDNA E ¥ HEEI 4> T-RFLP (Terminal Restriction
Fragment Length Polymorphism) £ (77 / 2L « ZRRASH ; B RIEAK )
AW TEARTHENT L7z (50-52), AIG |l @ DNA Z it L, PCR T 16S rDNA
A IR I BRI SR AL A 1TV, DNA > —7 v —TT7 7 7 A v Mg L TZh
ZNOME SARELEH Lz, 61T, FERMEEDZIE Nagashima (51) @
TEZWE > T2 DR T T 4 7 O EFROZ E [(FEEREO SARAERGETO S
A1) x100] 2R L, 25% L B8 LI=AR T o7 o« 7 & TN, D). 25%
INZ TZe7e L) O 3BFEC T, BT 7« TR THE LT,

Wi FR Ay s s-IgA R 1. ELISA (Enzyme-Linked Immunosorbent Assay)
1% (53,54) [ZCTHIE L=, 7725, Max-isorp immunoplate (Nunc, Roskilde,
Denmark) % 1/400 #7fR® Goat anti-human s-IgA (ICN Biomedicals, Irvine,
CA) Tza—7 47 L, 1/4000 FROMERY > 7L v b IgA i (Zymed,
South San Francisco, CA) ZWM L7z, #i& Lo IgA 13 172000 A RO
Biotinylated goat anti-human IgA ( Sigma ) . Streptavidin-alkaline
phosphatase conjugate (Life Technology, Gaithersburg, MD). Disodium
4-nitrophenylphosphate substrate (Tokyo Kasei Kogyo, Tokyo, Japan) &1 >
F 2 _— b LT 405nm TR L7, SFPEEUC K 5 s-IgA B E DO (L3 (%)

1. (FBEUE O s-1gA IEEHERGETO s-1gA 2 FE-1) X100 THH L7,



1-2-3 WHLRERE FEEPHBZERNESLUL-TLy 0 —EFHEDA
E

TID ZBHR LTV 5 20~40 DR T T 47 54 (B34, L24) OFEMEF
MEEZHR L, £O%, BEOLFNT.OORNCKEE (WD: Western Diet, R
%) 300 g . 900kcal) % 3 HEHEH 7z, £ 3 JAM TID IZE LT WD DO
BAHEbR L. HERAEDA WD Z#EE X5 L 3L SFP (900mg/head/day) % %
30 s LINICE R =¥ 72 (Fig. 1-2) . £ E O FAE P/ s L&Y O HLE NEE)
2 BB L (54), WD BEL O SFP EBEUR&EH OB . HIZHRBE LI, £7-, B-7
V7 = =P B R A A R LT ER O FE R A 2 IV, Reddy 5 (85,
56) @ FIEIZHE Phenolphthalein glucuronide (Sigma-Aldrich Chemical Company. Inc,

USA Milwaukee) % FE & L CHIE L7,

1-2-4  #REHEEMT

HERHAEAT X StatMate 1V software (ATMS Co., Ltd, Tokyo Japan) % A 7=, b hikBR
D7 7R E SFP D 2 FEF D HIZIE ¢ HE £ 721X Mann-Whitney @ U # 1€ % . SFP
BT OIS D & 2 t EEZ MW e, 7ok, HaHiA BRI 5%A
& L7,

1-3 BciE

1-3-1 BEEBRICHETS SFPERABENIO—3E X VERP s-1gA RECRIF

CR-2
TJD IZ SFP 8 S B 7= Fifk O #EME P HIE 7 & Z D& k% Table 1-2 (2~ L7z,

i

SFP #£ o Bifidobacterium 54 R IIHKG-Hi1%2 TEDPRED LIV ho T2, EHEROE

L&D 25%LL FER L= T T « 7 O T L= & 2 A Bifidobacterium 7384



MU= NET SFP REN 7 T RREL D A RIZE 0> 72 (P<0.05), F7-MERH s-1gA
BEOENRILIT T 2AREE -123+555 (%) (2% L CSFP £ 53.7+689 (%) &.

AE (P<0.05) 7ma R sz (Fig. 1-3),

1-2-3 ABLEEICETS SFP E#ERNBRIO—S8LUB-YiILon=4—+F
EMHEICRITTEER

TID., WD E5(Z WD (2 SFP #48Ht (WD+SFP) S 7-#EHME 0L %
Table. 1-3 (27~ L7z, TJD Ko Bifidobacterium @ 5 F %1% 3.2 + 2.1 (%) T, WD
ZERMLTH 54 £53 (%) AR RBDOLNRD>T2A, WD+SFP TlE 12.8 =
10.1 (%) & AE (P<0.05) (ZHML7=, TID @ Clostridium 5433 31.8 = 7.9

(%) T. WDIZT D& 411 £ 89 (%) (ZHIML (P<0.05), &5HI(Z WD+SFP T
X TID L[RAIED L~ F T L7z (P<0.05), TID @ Bacteroides (574 % 32.3 +
15.1 (%) [ZWDIZLT%H 280 = 86 (%) &ZENED LN -T0, WD+SFP
TI%19.8 = 7.7 (%) ¥ L7z (P<0.05),

#BEFOB-INTn = —BEEOR L Fig. 1-4 IR LT, B-Z V7= —
PIEMEIL, BR&%Z WD 1275 & TID RO 5 5L R L7228 (P<0.01),

WD+SFP &2 1X TID R & [F L-Unic £ Tl L7z (P<0.05),

1-4 B

AR 131 EORERBICEE R &ZE 2 H o TS ENISN TN D (30), £
PNC Bifidobacterium 7388 2 % & BRG] C O MRTS 1R 70 R (A 72 @) & 723
IR CTE2EBAONTEY T2 FT 4 JART LAL AT 4 7 RIHNE
Bifidobacterium #E{7ZIZ L THRFRICE T2 F 2 HICIA TS (23, 44,
57), SM ZRBESHTIZ FSM X7 0 NAFT 4 7 R ET VAL AT 4 7 A7 O

10



mZ A L, BN~ 17— % Bifidobacterium (71238 < HA 5N E TV 5 (46),
A MElL SM & FLEATA CHsIE S W7otk INEMAEE U CHESL L 7= SFP 2 — 7 B AR
AERLTWLRT U7 4TI 2 @FEBRE S, BN T v —Z I RIFT 2L Gt
L7z, Z DR, Bifidobacterium o (54 3RS 25% L0 BN L 72 A%Ki3 SFP #¥
NTTERBELIDZDoTF NG SFPIZZL DT A FT 4 7 AT LA F
7 4 7 A L [AERIZ Bifidobacterium 29 EHZ AT 5 & & 2 LTz (23, 44, 46).,
LarU, AEES Tl SFP O G-&3 727> 72727 Clostridium D2 {kIEEE
HALF. Inoguchi © D FSM OfER & Big o572 (46), SM OIEEAZ W HEREDE
WS LT ATREME B I E TE R0,

PRIRVESR RS & U CORIRRIC W S 4L D s-IgA 1331 ZAUMRICAFET S IgA Rl
BX B ffud B b Lo EAMAIC L - CrEA SV, ZEERIZR O DIREMAEY
RT VAT v Ea—T 4 752 LIk ERRAE LCTER L, BORAE
YEBRT 2 SAAR OB 205 (58,59), SFP BEUZ L Y MK+ s-1gA 2385 L 7= =
E DD SFP ANEYLEL L, AW T L oL — O N8 < FTREMEA R S iz, —
5 @ s-1gA BUIR & BGNATE #1805 NSRBI ThN TV D Z E R ST
D (60,61), ZDMEFMEDSFIILD & RIEMEIGR R Z 1T U &3 5 iR BRI
AFBIEIZ DR D EZZHILTWD (62), SO s-IgA OFEATR &GN ~7 1 —
ZUE & ORRBIRIT A TH 223, HERE D s-IgA PEAZITRT 2 Z L3 b
TWHZ END (63,64), SFPIZE EN L FMEHIAIZ X D s-1gA RGN 7 1
—ZWEO—K L7220 KBRS AIHN S < FTREMES R ST,

—J7. BN 7 e —J I IBFETEELZ T L5HE/NMLNTEY . WD BT KRG
WADY A T 7 02— D AIREMERRR STV D (32, 47, 65-67), A [EID
fE S TI%, WD BHURF o Bifidobacterium (% TID & bh~_ZEN R b 7eh > 72 A3, SFP
T Bifidobacterium OHMAFERD HAL, < DT RNAFT 4 7 AR T LA F

T4 7 AL EREIRER (23, 44) BEBT-, SFPIZEENDHIREA) Yo h T

11



ARTHDLT T4 ) —ARAZ XA — A7 8%k LT Bifidobacterium 723445 L
ToAREMEN B 2 L5 A0S (46,68) . SM #IX Inoguchi & (46) D EFLEE & [FIERICH
EREIMPRERD bivieinolz, Lizdi-> T, FEEEIC L - T Bifidobacterium 8% A+
IR LTZATREVE S B 2 B D08, s I35 R OMFRVE L B2 bz, £
7o, AEREEZ BTV Clostridium |3 TID £V WD TZWEHERHMHATWD
A (67, 68), AEIOHFTH WD IS E/ZBITHIN L, & 512 SFP S
H5LTID DL ~INIETHD Liz, UEDOBNT 1—7 OZ{LE FSM s
72 Inoguchi & (46), DT T NS FT 4 7 ZARLT VAL FT 0 7 ADFER (23,
44) L [A UAEE T - 7=, Bacteroides i% SFP # 48Xt 5 & TID 4B X t7-
KWL Liznd, ZOBERITFSNTRN,

FRIRICIBWT, #EHRO B-7 V7 = —BIEHRIIRIENABENREEE L &
W2 ENFBITEY, -7 V7 a = —BIEEIIRIBGN ARIED /A F~— T —
D—2LEZHLINTWD (47,70, 71), SEIOHFFER T, - mn=F—%
EMEIE WD Z BB S B2 LS ER L, THIZ SFP 28 liEE5 L TID &%
MEFTZ L ETHAD LTe, ZOHBIEB-I V7 v =X —BiEHE2 A3 HEf
& STV S Clostridium OZ8{k & —E L (47), RIED A BFE T Clostridium 2321
F (72) =&z 02 & Clostridium OEEICHEET 2 B-7 v 7 o =4 —B{EHEN
KIGS AFEIR PN EBE LR 2> T D LB bz, $7=, SFPEHRHZHGN
L 7= Bifidobacterium /& Clostridium #ifll2Bd G- L (73), OWTIEB-Z V7 m =X —
BIEER TS E - Al B L S T,

PLESR L7z SFP OIGNBREELCE(EIIL, Z2< DT 0N FT 4 7 AT LA F
T4 7 ATOWE (57) RV —=TYBREH RSN KRIENABEIC S AT
«+ 7 A (Bifidobacterium lactis, L. rhamnosus & oligofructose % &i¢) #5925 &,
5PN #4513 Bifidobacterium (7, Clostridium #IfHIIRRE L 720 (74) . {HILEN

TIRRATFIR 7R & D RIGH AFED MIRF DB U, KIGHS A2 il 2 AreEtE 2 B 5
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LT e (57, 74) E—H L TBY, SFP R REBNARNPAY AT ZiRE T
% Al REME N RIE S T,

1-5 IME

TID R LR T T 4 TIZSFP (450mg/H) % 14 HMKH &S E 2 &, #HE
i Bifidobacterium @ 5H KD EALEN 25%LL B L7=R T T 4 TEITEE

(P<0.05) \ZHIMM L7z, F7-HEHRF s-IgA IR DML 7 7 B AR H~GE (P
<0.05) IZ@EfEZRLT, —F., WD ZBEDOH 3 HFERLIEART 7 4 7 D%
itk Clostridium @ 5 H=IIAE (P<0.05) [Z¥L7=A, WD & [FIRFZ SFP &k
i (900mg/H) 95 Z Lick v L (P<0.05), & 5(Z Bifidobacterium @ 542
DN L7z (P<0.05), #fFF -/ /L7 n=%—LiEMEiL, WD EREL TID #A
FD 5 AFIZHEIN L 727y (P<0.01). SFP BRI L 72 o 72 (P<0.05), LA LoD
fER LY SFP (Z7m—F %20 L UBMNEREZ U L, KR GE ORI X 5 RIE
IHLFE D ATH I E D AN XV RGP AFEORN AU A7 289 % Al
REMED R S LT,
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Table 1-1. Nutritional composition of soybean milk-fermented
product (SFP)

Nutrients 0/100g dry Analytical Method
wit.
Protein 51.2 Kjeldahl method ™!
Fat 20.9 Acid hydrolysis method
Carbohydrates 16.3 2
Fiber 2.3 Prosky’s method
Ash 9.3 Direct Ash method
Organic acids HPLC
Lactic acid 16.7
Acetic acid 1.6
Malonic acid 0.5
Succinic acid 0.3
Total 19.1
Isoflavones HPLC
Daidzin 0.007
Daidzein 0.073
Genistin 0.014
Genistein 0.084
Total 0.177

“INitrogen-to-protein conversion factor: 6.25

“2Formula in accordance with Notification No. 176 (2003) Standards
for Nutrition Labeling; Ministry of Health, Labour and Welfare of
Japan: 100-(Moisture + Protein + Fat + Ash + Dietary fiber)
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Table 1-2. 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 (450mg/day, n=11)

Occupation  Incidence of Occupation  Incidence of

Bacteria rate (%) volunteersP rate (%) volunteers P value
Before Inc Decd NCe Before Inc Dec NC
After After
Bifidobacterium 6.5 = 7.9 109+ 75
54+ 71 1 5 4 122+ 9.2 7 2 2 0.041 *
Lactobacillales 3.8 = 5.1 57+ 6.6
65+ 72 5 2 3 45+ 3.1 3 4 4 0.454

Bacteroides 33.0 17.0 28.1 =147
272 £161 2 4 4 29.1 =154 4 3 4 0.627

-+

Prevotera 7.7 =119 13.1 =155

111 +£147 2 0 8 126+163 1 3 7 0.626
Clostridium f 37.0 =109 27.8 +12.0

39.1 115 4 2 4 277+ 96 3 3 5 0.678
Others 120 = 7.8 144 = 9.6

107 = 62 1 2 7 140 = 6.9 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 =£S. D. of
occupation rate of fecal microflora (%). "Number. Inc: 25 % or more relative rate
[(Occupation rate after treatment / occupation rate before treatment-1) X 100]. YDec:
25 % or less relative rate. ®NC: No Change. fThe total value of cluster (1V, X1, XVII1)
and subcluster (XIVa). *P<0.05, placebo vs. SFP group at number of volunteers’
distribution (Mann-Whitney’s U test).
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Table 1-3. Effect of soybean milk-fermented product (SFP) on fecal bacterial
composition in 5 volunteers fed western diet mainly meat meals?

Bacteria TIDP WD* +SFP (S;/(;/O[r)ng/day)
Bifidobacterium 32+ 21 54 £ 53 12.8 £10.1™°
Lactobacillares 20+ 1.8 23+ 2.2 20 £ 2.2
Bacteroides 323+15.1 280+ 8.6 198+ 7.7
Prevotella 18.2 £12.9 12.1+113 184 +£15.6
Clostridiumd 318 7.1 41.1 % 8.9**f 207 + 11.4™9
others 126 = 5.6 112+ 4.4 174+ 6.4

¥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 (%). ® TID, traditional Japanese diet. ¢ WD,
Western diet mainly meat meal (approximately, a total amount of meat ingestion
300g, 900kcal) at the only lunch for 3 days. ¢ The total value of cluster (IV, XI,
XVIII) and subcluster (XIVa). *P<0.05, significantly different from the value of
WD (Two-sided paired t test). TP<0.01, significantly different from the value of
TJD (Two-sided paired t test). 9 P<0.05, significantly different from the value of

WD (Two-sided paired t test).
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Figure 1-1. Time schedule of SFP consumption and sampling
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Figure 1-2. Time schedule of SFP consumption and sampling
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Figure 1-3. Effect of soybean milk-fermented product
(SFP) on s-IgA in saliva of volunteers fed traditional
Japanese diet in 2 groups. ®The increasing rate of
s-IgA in saliva was analyzed by ELISA method
[(s-lgA after treatment / s-IgA before treatment-1)
%100 (%)]. *P<0.05, Significantly different from the
value of placebo (t test).
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Figure 1-4. Effect of soybean milk-fermented
product (SFP, 900mg/day) on the fecal p-
glucuronidase in 5 volunteers fed high meat meals.
4Phenolphthalein liberatec% ug /hr/mg of feces. "TJID:
traditional Japanese diet. WD: western diet (mainly
meat meal, approximately, a total amount of meat
ingestion 300g, 900kcal) at the only lunch for 3
days. Values are expressed as mean + S. D. *P<0.05,
significantly different from the value of WD
(Two-sided paired t test). **P<0.01, Significantly
different from the value of TJD (Two-sided paired t
test).
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$2F SFP OXBOAHIFIIER

21 i

AIEEICRWT, SFP IR 7 v —Z 2 L TUBNEBREEZ 865 L. RIBRASE DR
NI AT L D D alRetE DNV R STz, RIBD AZEINIZE T 2 LD hs Ao
LUK O LALTH D, BOBCK EIZHED, 5% b EBHEEOEMARE S TH
% (75) &b, TOTY; - MfITHEERRETH 5,

MENBRBE B 2 R T T 0N FT 4 7 AR T LA AT 7 A TSIERRIE | e
BH1E, JIERIE 7 E 2B ST 2 HAHAL M SN TEY (76-78) . Bassaganya-Riera
5 (79) 1 L. casei, L.plantarum, Bifidobacterium infantis 732 & 8 D 7' /31 4
T A T ADBKGED A DOFIEIMFHIEN 2 779 35, Verghese & (80) 1XEEVH L M:AHE T
DL TVANATT 4 7 ADA XY B RIGNADT AT ZIKET 52 & aHE L
TW5, fid7, STFL 2 AW TZ B EY D UEISE I DU T, Bif. breve JER%PEY
DAY T7ITRUD, WBRAMBOT A oY= L7 %— (ER: Estrogen
Receptor) (ZEH L CHEFEZ i L (81). L. helveticus & Enterococcus faecium %& [
PEM D318 F SR RETEHEAKIZ K - T ER &M~ 7 ZFLA AUHINE O HE A4 i) 2 < L 7=
WMERHDLLOD (82), KIFEDANTKITTHEL R LI-HE X720,

Z T ORIBREBAET NV~ T 2% AT SFP O KA A BHIE M % it LTz,
F T2 RGBS AVFIE D INHIET 2 1 & 223 5 72 MethA BAB RS M 22 U CRE
LN O

2-2 MM ETTE

2-2-1 EEREY
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PAL AT (B ERFNYET) CTEIE L7 5 @l OMENE CF# 1 ~ v A 5D
HEME BALBIc ~ 7 A (AART ¥ — /LR U S— ; W31 RARI ) 38 X OVE FEG L
7o 5 A lm OMEMEEEE BALBlc v 7 A (RS A - =)L« A HPIAFSERT 5 PR
JINBEEIE ) %2\ 2, CF#L ~ 7 A 1X MF filh (4 U =2 ZOVEERE T 3Rk UAAE
FHESHAGX) . BALB/C ~ 7 A 1% AINO3M ikl (A U o= o ZOVEERE T34
FOHERRAE X)) . B BALB/c ~ 7 A [ZIRE AIN93M ikt 2 B IS 7z, &k
KIZCFH#1 ~ U R & BALB/c ~ 7 RIZITKIEK % | EE BALB/C ~ ¥ AT IXIRE K
EAKZ HBRRK 70, FEBREWITIRE 23+ 1°C, #BJE 50 £ 5%, BRFZiEi 12
P CEIR L. 1 HEBONEE T 0%, FEBIZH L7z, CRL 2 FW - B b2t oE
FTCOEERILT TEMFERERBE . € oMoy Klstto s - =
Ve A PRAFTEAT EERENV i B E ) ORERA 5 2012621) (ZHE - THi L7z,

2-2-2 LEENAETIL

KBS AL CF#1 ~ 7 A2 Mizutani & (83) @ F#EIZHE L C 1, 2-Dimethylhydrazine
dihydrocloride (DMH ; Sigma-Aldrich Chemical Company. Inc, USA Milwaukee)
20mg/kg Z 5 M5 7 B X2 10 |, JERENICER G L CRE L=, SFP . SM
MR LOHREZN T 21 IEDO~ T A 2R D T 72, SFP L SM RFICIE MF i
BHZ SFP &2 ME SM % 3% (wiw) ¥RINL TEEEES B/, xHREF T MF S8 2
BE S H 72, DMH Feicf 544 25 # B I CO H A TLREIL S Bl L, KI5
DR A F I LTz,

2-2-3 Meth-A [EEREETIL
SFP #f. SM B¥E L OSGHRBEEIX #4140 6 PO BALB/c ~ v A &%V £+ F 7=, SFP
BEL SM BEIZZENEHh SFP. SM % 10mg/0.2mi/head/day., > BERE (3 AL FE A MR i

0.2ml/head/day % 3 JEREH Y 7 TRAOK LG L, DO HIZ Meth-A JEE
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1x108cells % FARH L FICME LTz, £ D%, TENo&EEREITIFEAIL Y v T
W TRR ARG 2kt U7z, BEHEHER L, / ¥ 2 TGO R & FE L7
L. ZOEOFHAR TR L7z, 7238, Meth-A RN T H ALK B > & —
Mo EE I,

2-2-4 FEEXREREDFE (Winn assay)

18 T OPUEE R EEIT Winn assay Z W CEHMEE L7= (84), AN, Meth-A fEi5
BAtt% 8 H H o SFP B, SM il L USIRIEZ L€ 6 ILD BALB/c ~ 7 A DA
Jil 1x107cells & Meth-A JEEEAMAE 1x108cells 7R Fn L (Effector to target ratio=10:1) .
ZIENHT72 6 IED BALB/C ~ ¥ A D FURRER B T ICRAE L TS O BAFHHERS 4 %
HEICRRET L7z, SFP #F, SM fds KOS FIE D HUIEIG R I Meth-A LIS RS
fERE (MA-Control) O EEHEAIHER & ik LT,

2-2-5 BEBME LY/ bNAA—FETIL

M BALB/c ~ 7 A% SFP B, SM il L UM iz e 5 ILd~ 7 A
ZENO AT T, BT PSS A — RETAZHW, TIEO~ T 2 %2H
F7=. / b3 A — FETIVO/ERINT 5 B EEEC Bif. longum subsp. longum JCM1217

(Microbe Division, RIKEN BioResource Center) (1x108{#/0.2ml/head) % 'H >~ > 7
(CCHREFRG L, 6 #iirl D SFP #f & SM BEIZIZZNZEH SFP BL T SM
10mg/0.2ml/head/day % . [z M b BROBE & B MR ob BROBE 12 0 DA A AR PR OB MR R
0.2ml/head/day % Meth-A JEEZ A€ T L O G HICA DY TAHEBER Y 57 T
G L, R TORGIRITERET = v 7 23 L, BHELHR L THW, &
B, ~ U 2% COy HATLEIEIIE, MIROMIaEZ FHA UIREEL TR
L7,
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2-2-6 #EETEEAT

e EHEATIZ StatMate 1V software (ATMS Co., Ltd, Tokyo Japan) % F\>»C—Johd &
TETHT (ANOVA)  Z1TV, BER] O HilE Tukey’s & % VX Dunnett’'s D2 H
BRE 21T 272, 7B, MatBOA E/KEEIL 5%Am & L7z,

2-3 AR

2-3-1 SFP %51 DM FZHRKENAICRIZTTEE
RGD AFIERER S OFE R % Fig. 2-1 2R LTz, WERMREIRAEORE R, K5
(ZRIE LTS T3 X TR A Tdh > 7= (Data not shown),, SFP B fERIEKIL 2.4 +
2 (ffl/head) THIHREED 4.3+2.3 (ffi/head) . SM BED 4.3+2.7 (fii/head) L0 A

Bl 7oz (P<0.05),

2-3-2 SFP & 5h% Meth-A RSB DIEHEIC R IT T HE

SFP 1L 2R A BT MZ Ao T Meth-A JEEBAERTH O R BRI 5 L,
FEAE L 7= Meth-A I O BEFHHER (X Fig. 2-2 1278 L7, SFP REIIEERHME 11 H B I
it BREE 0 A RIS 2 Ml S 4u7z (P<0.05), SM FE D I HEIE | 3 6f RARE &
DRSO NI T,

2-3-3 SFP & E(IC L AmEZERMSF Winn assay)

Winn assay (23317 % SFP i, SM B, xRS LU MA Control 0 IS HE T HE
B4 Fig. 2-3 127k L7, SFP BEO AN Meth-A S OHGE 2 F4E 6 H L% MA
Control £ X W HREIZHNH L7z (P<0.05), SM Bf & xtFREED fEFEEE5IE MA Control
BEL ZDNRD BN holz,
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2-3-4 SFPREICXDBBREAS LU/ b F— O XDOIREMATE

SFP BE. SM Bf. FathslFRRER X OG5 REEZ 2o Mg int % Fig. 2-4
(2R L7z, SFP BEDMRNEAINEEIL SM HE, FRPERIHRER TR D bR o 7z,
— 07 Btk B O AR AR 251 X SFP B, SM Bifds K OatExtEE D2 L 0 £ h

-7 (P<0.05),

2-4 B

FHFEBED OFIEBER TN ATT L THRE SN T D3 (8L, 82), KIEMRA
FIEIZ KT TRBIIMFT SN TV, £ T, LA FT 4 7 AT a1 4
T4 7 ATES AL TW D RIGOILFFEDAET L (85,86) % VT SFP 73
KIGFE DS PAZ RNE T B2 Bt LT R SFP RED RIS BT R IREE L 0 Dl
Bl S 7o, SM BRI IERE & 2R bR > 72D T, SFP OHUIEEEHICE
5 U 7o W B T AL B A B AR CREAE S LT D RTREME A HEZE S 4172, Ohta & (81)
T SM FUCEEND A Y 7 T AR EER ENEERRETA Y 7 TR T 7 ) =
VIR SICERE N AR AMIBOT A e Y LT X —ITER L CHUEREH
ERTHEEREL TS, B FRIBBADK B0%IZIF=A hr vz LT Z—R
HELTWDHT 87, AV 7 T7RT 7V arPhlEEER %2R Lz alaettE b
BiAoND, . AV TTRT TV arO—2848A AIENOMEIZ L -
TA A= NMIRHFEND A7 A= NVEFEFAEAS LDV b= A hrY i
B =R DHFEDR B2 LA AT L TRV HUIESEME 2 /89 2 L A &
NTWD (88), 7o, A 7 A — VRIS AR EMOA Y T TR T 7Y
a0 HEIETHZ EbHEINTE Y, Sugiyama © (89) X, b ~#Ef#
/> 5 BB U 7= Slackia sp. NATTS ¥R A 7 A — V& PEAES B Z L A2 /R LT 5, SFP
IFAEBA Yy F=RATA U EERT LN, BARETIESNROME, £/-14 7
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A= VAEROH B SIS e A SO EEEM 2 R TREEHR KM EIZ DWW T
DR DRFDMLE L EZ X BT,

—F, TaNRAFT 4 I AR T VN FT 4 7 AN E ERPERE & RIS LU
VERZFHET 2 ERMLN TS (76, 77,79, 90), F7- Kinouchi & (82) 1%
HIRBEEMDE EREAMIE L T A MY LT X —E R 0B AD
invivo HEFEZINEI L7=F &2 502 L TWb, L L., Z OFEIRTEVEA X in vitro
THA MIA L OFEREE R L= O T, invivo DHUEESVE A 3RS L Tz
W, £ 2T, SFP OS5 ERIE IS X DI ERICIER U T 2 M5 L 72, Meth-A
RS T 7 /L & HI O T Wit S U, SFP E CREIEHETEINHIME ] 233850 & 7228,
SMEETIZZENR OIS RIS ADILFHRBAET IV E R RGO,

wIZ, SFP | HUMISE B PR 2 B RIS . BUESER 23585 & 7o IR
D AN 2 Meth-A FESHIIE & JEF1 L Winn assay (84) #1T-7-, ZDfEH, SFP
BED F21Z MA Control ELZ He~[EE O HEFEH] 23586 H AL, SM B & RFREE L v & E
BHEEINHME A 2 R S, D < &b SFP TN A~ 7 2 DOJEHRAEH I Meth-A
faz s DML ST 2EN AT 282 o A =Tz
y (IFN-y) (39S MO UEEEARBUCEE 2 A A & LTHLAT
W53 (84,90) . Kinouchi HIXTHIEIEFEY) 2 ¢ 5 Lo~ 7 A D PRI X L HL 0%t
FEEDOZN LV 2 IFN-y Z AT D F 200 EEEN 2 A3 2 F 2 W 50>
IZLTH Y, Winn assay Ot SFP 5 THUHIRLAY IFN-y Z A L. Meth-A 4
fzEETLEH LSz~ 7 7—Y  NK (FF 27 40F%7—) fillak kO
MR ENE T Miflae E 4G L TReEn B 2 6 d (84), 4HD Meth-A
Bt 7 L OfE R Kinouchi H Ot & —F L (82). EFTMOIEEIC & 1E =%
FRIEVE A & 2 PG E A % 7R 3 T REME A 7RI - 2 BLIRR WS R Td 5.

S BT SFP ME EREREIC KT T B LA Lz, b, e M7 17 X
RT VNS FT 4 7 AWE ERIE T RIET BT, Th 2R GEE, B E#



DEMIKGFT 2L E2 TS (77), SFP EEUTHIN L 72 Bifidobacterium i3
b MEFRE A EMT 5 FNHE SN TR Y | Bifidobacterium & &7 SH72 / b
A F— b= T RATIE, BROEREDO R O TEAREL bEMT 2 FER ML T
% (91), ARFCTHAMESERA RS LK~ © X XV Bifidobacterium Ol
(XD SR T L SURR O A D 0 Ch 0 BIRGE 2w DRI U >/ i

(MLN: Mesenteric lymph node) M E &3 L (Data not shown) . #1550 % ] 2 i
Ml (92) LHMARDH S, Ll SFPEEL SM BT R BALB/c v 7 A
2 4 HEICE> CEARAKRG L THHERY o SO HEE & kBT s e
iRz G Lo BE ~ v AR (RPEXTIEE) LD BT, 18 BRI TS
BTGB IZ LS TRBRO THWE B b, ZhbD I &b SFP DOHiE
PSR IIIENME OAFEN L EE T H 2 FTREMED /RIR S LT3, £ DFE LWRFFIC
ONWTITA B DO PLETH D,

2-5 /MR

F1EORRICESE . SFP ORIGNAMGEIEMN 2. DMHAL RN AET L~
DAEHWTHE L& 25, SFPIEEoRAEZ AT (P<0.05) (2l L7z, &k
\Z SFP OHUEGEHIET 2 Meth-A JEGEHEE 7 /L CRat L7z, SFP (10mg/day/
~ 7 A) ML N AT TV L RRRIZ Meth-A IS OB MGl L7z, ZDL &~
¥ A DR 2 Meth-A JEISHI & IRF L, BIOFT /272~ 7 A2 Winn
assay #1772 & 2 A, SFP ¥ 5 #£1T MethA BUMBHEREIC L ~FAE (P<0.05) (ZE
O 2 INH LTz, ZOREERNG, SFP B~ v A D ifig iz bl S/EH 27”3
AR E S 2 LR S e, —5 . Bifidobacterium £ / R /NA A
— b~ U AXEE~ T 2 L0 AR SN L7y, MR~ 7 R SFP X° SM

(10mg/day/~ 7 A) Z 4 JHERLE AR D #&5 L TH BRI L 2o 7z, Z
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MO DOFERN D SFP ORISR FRE O TH Y | £ OIIE LI
PNl B G- D ATREME AN R S vz,
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Number of colon tumors/animal?
N

Control SM SFP

Groups

Figure 2-1. Inhibitory effects of soybean
milk-fermented  product (SFP) on 1,
2-dimethylhydrazine (DMH) -induced colon
tumors in male CF#1 mice.

Values are expressed as mean +S. D. (n=21).
SM: soybean milk contraol. 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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|E| : Day of oral administration

Figure 2-2. Growth inhibition of Meth-A tumor by oral administration of
soybean milk-fermented product (SFP) in BALB/c mice.

Values are expressed as mean £S. D. 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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Figure 2-3. 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 = S. D. MA control: Meth-A tumor
alone. 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
MA-Control (Dunnett’s test).
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Number of spleen cells
(Log /g body weight)

Control SM SFP Bif

Groups

Figure 2-4. Effects of soybean milk-fermented
product (SFP) 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).
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¥ 3EZE SFP #EXH Lactobacillus plantarum BF-LP284 ¥ (LP284) o
mESEHE

Lactobacillii <=° Bifidobacteria (ZfXFE S5 7w A 4T 1 7 X%, N7 1
— 7ML THLWITEZENICEH S BIBIEH, 7 Ard—dE, aLv A7
—/ARTERL G ER . PUEGIEA 22 E e FORBRICA R E 263
HTEWMBNTWD (23), £le7a A F 7 ¢ 7 AIGNOREOZE L, FE
ISAE Do, TR RIFEWE DL, 5 EBRGE, BEREOUEFIZLY
JEIFTE R D FIER ZAR T S5 2 &A1Y, B FEFCHARIR TH L NIk ->T
ETW5 (93-95), —J ., ZHOOMRITEERTH FERZRBGEHND Z &
MHTHILTUW D (96), Asano o (97) I L. casei LC-9018 DAL A & A= B IR D]
s, FEx OFEHIRIZBW TS~ U 2O MBT-2 JESOBFEZ Ml Lz 2 & 2
HLTWD, FAREK L FEEEDOREEMTEIEDERIIEROENILD &
ZEZHNTEHY, Oub (98) ITFLEEE 11 BROMBFEE K & Z DAEFEIKRDH T,
Enterococcus faecalis YM-73 & Lactobacillus salivarius AP-32 O 3EE {03 i $ 6%
ERITER 2N RV & AR LT,

FEAED A Y v MIRBRGENAIETHY . AFE LY bEENHHIZTE S
BIZH 2 (96), EOICAEETZT oA FT 4 7 A Ko THREMHEHEM 2 &1
EDAEEHEDObDDORFIEC L > THIEH I SN~ A T AIRD Y X7 HiK
L TR FT 4 7 ZAOMPIEKRZ VD Z LIT—RICIIZETH D &
Bbihd
TRNRAFT 4 7 ADFARGICEDPNEFIRDO A D = A LI ETERL 5

Mo TR, T a g FF 4 7 ZADOMMEBIEER & A E R E U i 5k
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RAEAT5EB20N0 TS (96), FRlZ, OGN T ot FT 17 A
1331 =LA (PP ; Peyer’s patch) O~ 7 17 7 —J0fhikHIN (DCs; Dendritic
cells) 12 M izt L CTHR D A E i, IEHER OIS D (94,99, 100)
S O TNF-a, IL-12, IFN-y Z DY A B A > & pEAET DHES 215,
fid EOGHIE 2 AEH L THUEE R 2 #4925 (101, 102), Soltan Dallal & (103)
I% L. casei spp. casei ZEF RO OEGIZ LD IL-12 & IFN-y EADMER L, NK
ARIEMEN RS 5 Z LI XY ~ 7 2D AHIIEOHEFESINH] S AFE B2
DIEONT= 2 & A iE LT 5, Matsuzaki & (104) (3ZNEVLEE L 7= Lactobacillus
casei LC9018 (2 L v \i&EM b~ 27 n 7 7 — X0 DCs 7 LI AN EEE S 415 TNF-a
WL THBAT T RADAEFRPEE ST EE2HME LTS, 2 b PP
TIEME(L ST s B XA U > XE (MLN; mesenteric lymph nodes) % #%
L CMlgicilEE+ % (105, 106)

%1, 2 F|IZBWT L. plantarum BF-LP284 (LP284) % & e85 DO FLELTEE T3
B# 7= SFP MIFWNEREZUE L, [EEOREHKELZ D HZ LI2X>T DMH
TR D RN A DFEIEZ M L. [FSREAED MethA IS MG O ¥E5E 2 4l 3~ %
Z AL (107), SFP O Z D X 5 g i, D7 & b FEBEICH W
LR SERE R DE ERETEMLIC L Db D EEZX BN Z 200, HKIH~v /1
77—V EAT D TNF-a EEALREIC X~ % ZERE I O 1F ) 23~ 3k L 7= LP284
Z NELER U 7= FE R (H-Lp: Heat-killed LP284) g 3= DSy iEREIZ % D 1E
Mz~ To, F722UTHN T H-Lp Of% R 5T X 2 HUEISTE M 4 (R R Al o
MethA SRS~ 7 AIZB W TAERKRE O ZIT S & & bITHfEA =X

DA OWTHRE LT,

32 MM ETTE
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3-2-1 WAEY

Lactobacillus plantarum BF-LP284. L. acidophilus ALALOO5, L. casei ALALOO3,
L. fermentum ALALO13, L. mali ALALO14, L. reuteri ALALOO1, L. rhamnosus
ALALO04 [TFERER LD & 7B S VI AR TRRAAR AT A« =)L« oo FRAFZE
AT ST, L. plantarum JCM1055, JCM1057, JCM1149, JCM1551,
JCM6651, JCM8341, JCM8342, JCM8344 % A RMA MR FHiz% (RIKEN
BioResource Center, Tsukuba, Japan) 72»5HEA L7=, EMIL 37°C.  24h,
Man-Rogosa-Sharpe {5 H# (Difco Laboratories, Detroit, MN, USA) T2 L 7=,
A TOREKITA-AKT 2 B L, A — 27 L—7T 115°C, 15 47, INEEHE
L7 SRRITBASHIRE L, 4°C TERAF L7, LP284 FRODE B ILIFERIC B/
L7,

3-2-2 {EREY

~ U ATRE 23+ 1°C, {ZFE 50 +10%, “FAll 8 R & Bl ¥ 7 /L 12 ¢ D
FBEETEE L, fEHT MF @i EEr (U = 2 VR TGS )
FAERBRAGX) £ 7213 AINISM FEHRUEREL (AU = > Z VIR TSR UA AL 5 B
FBAE ) 2, BOUKIZKEKRZLICHBICE 22, ~ TR 1 £720% 2 HEO
TREIBE%RER L, BMEROERICH - > UIEAStt=t - =1 - =
A SEETEN ) R M P B 2 OKkEE UK 5 2012611) Db LT o7z,

3-2-3 mESEEHR

53k, M BALB/c v 7 A (HARTF v —/ /LR U S— ; iZs)I| BRI ) & (KE
PN 72 % X DT 3 BEZ /1T 7=, LP284 ZER{A (L-Lp: Live-LP284) & H-Lp
Z 3R O 5- (10 mg/day/head) 7. Meth-A EEMIFLZ M L, £ D% 1

HB X220 HE&EG 2 LT, a2 ba— L EEAZIXREED A Y 2 — )L T
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BRI/ (Fuso Pharmaceutical Industries, Osaka) % #% 145 L7, Meth-A JiEj5
AR (1 x 10° cells/0.2 ml A= FREHEIK) (X3 HET R TO~ Y RO R L TITH
L7z, BEEORE S 2RI 3~4 B Z LIZEHAIL, BR L EROEDY
7R (mm) TE L7z, Meth-A JEEMIRIER ARG E =06 F 5
STz,

3-2-4 INF-a FEXI(ZK B Lactobacillus MBEKDRAY ) —=245

fEfzes HAa  (Peritoneal exudate cells ; PECs) (% Ueda & (108) & J5iEIHE~
TR LT, T7bb, 7T#EEORE, ICR~Y YA (ART AT /Ly — Hili] ikik
FATH) % COp T AT TLEEFE X 7= 1%  INEIEEN L L 7= {+2F1f.7% (FCS; Boehringer
Mannheim GmbH, Germany) % 1% (v/v) Ml 2. 72 RPMI1640 554 (Gibco BRL, Life
Technologies, Gaithersburg, MD) "C PECs % lX#4E L 7=, PECs % 5%FCS /1 RPMI11640
B¢ 2x108 cells/ml IZFH#E LT, ~ 7 07 7 — 3RO JFiETHEL L 7=, PECs

(200 ul) % 96 YRR 7 L — Kk (Nunc®, Sigma-Aldrich Co. LLC, USA) (2 A
Fu, 37°C T2 h, 5%CO2Af ' F aX—X —THiFE L, §i&E 7 L — MIFEEED
AR 2 B D PR T2, INESE B IR ERIR (0.2 pg/200 pl | 5% FCS /il RPMI1640 15 1)
2R T = VI L 24 B RS ER 5 R LG 2 U8R LTz, 5538 BTG O TNF-a
I% ELISA %+ b (Duo Set™ Mouse TNF-a; R&D Systems, Minneapolis, MN, USA)

Z AWCHIE Lz,

3-2-5 /34 T)LEKAR#ARE (Peyer’ s patch cells ; PPCS)DH 4 bhA UESE
PP RS HRIE Hill & (109) DOHIEICHE-> TR L7, 7 i BALB/c ~ v
2NN BIRFHE S B %2 W T PP 28 H L, = F 77— B /LB (Img/ml, 37°C,

1h) 12 & v PPCs Z 78 L7-,PPCs % 5% FCS Il RPMI1640 1511 5 x 10° cells/ml

I(ZFRFE L R53 7" L — BT PPCs 1K (5 x 10° cells/well) & H-Lp & 5% L-Lp
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(% 0.1 pg/ml) ZHRIM LTz, 5%CO; A > F =2X—&—T 3 HEE LD BES
# EEAEI L7, 5548 BIEF TNF-a & IFN-y J8J£% ELISA 7 vt A ¥ v k

(R&D Systems, Minneapolis, MN, USA) % F\CHlllE L 7=,

3-2-6 EAATHIRAMPPCs 12k % INF-a ELE

Meth-A JEEHILEAE 16 H BIZ H-Lp » 5 WITAERBE K EZ &5 Lo~ T A0
5 PPCs Zii#l L7, PPC #ifuifi% 5 x 10° cells/well [ZFH%& L. 5% FCS
RPMI1640 H5HIIZHEE L 7= H-Lp (2.5 pg/ml) % ¥R L., 5% CO2 A > 3% 2—
Z—HT 7 AEEER. 55E REAEI L2, TNF-a X ELISA 7 vtk A %y

;' (R&D Systems, Minneapolis, MN, USA) % F\CHIIE L 7=,

3-2-1 ENAT IV ADERBMRICKSYA M ha VEE

JRIEATA X Saito & (110) O HIEIZHE> T L7z, 7705, H-Lp 5\ i%
ABREOKRZ G Lo~ U 2 DOE 4 Meth-A TR AN AE 16 B BHIZHED H L,
1% FCS Il RPMI 1640 5 T ) o o770 P — 2 HOTH LSS LT,
200 A v ¥ adDF A 7—)LTAHIEH LTz, Miflilaz 5%FCS il RPMI 1640 5% i
I25x10%ml & 725 X 5 FH%E U7, Mk (5 x 10° cells/well) % 5% FCS
RPMI 1640 (28 L7- H-Lp (0.02 pg/ml) & D\ FEsHD A L 3 AEE#E L.
Be#% B35 & B L7z, TNF-a, IL-12p40, IFN-y % ELISA 7 v&A4 %> k (R&D

Systems, Minneapolis, MN, USA) CHl7E L7z,

3-2-8 Winn 7 vt4

Winn 7 v &A% Saito & (84) D HIEITHE > TITo72, H-Lp HDH W IFEBR
WK ZHE Lic~ 7 A (n=6/group) 7>5 Meth-A JEIZ A% 16 H B 12l
Y H U7z, Mg B0 5 & RERIC LTI L Winn 7 v 2 A D=7
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7 X —HfnE Lz, =7 =7 X —Hia (1x10"{#) & Meth-A fEEHE (1 x
108 M) % 10:1 DEICIES L. Ei7-72 BALB/c ¥ 7 A D RIRER K FICBE LT,

Z D% 3~4 A S TG A Xadtill Lz,

3-2-9 k;H M B 4% EkAARA (Peripheral Blood Mononuclear Cells; PBMCs) 2 0O
—H A L

PBMCs % MacFarland & (111) @O GETHEEL, Lee H (112) OF'm ha—
JAZHES THHr LT, T72b 6, Meth-A JESAIIAAE 18 B B ICHRM Mt 7 v
oY ra—7 47 ey ) P ERHWT TITRERNSERIRL, SO~
A (n=4) T &IZ7—/ L7, 1% ammonium chloride solution C&ML L7=& & |
5%FCS /1 RPMI1640 £5H#1C PBMCs (5 x 10° cells/ml) % L7z, PBMCs IZ
Phycoerythrin (PE) -Cy™S5-conjugated anti-mouse CD3¢,  Fluorescein isothiocyanate

(FITC) -conjugated anti-mouse CD4, PE-conjugated anti-mouse CD8a (Biolegend,
San Diego, CA, USA) #isA1 L. 7K _EC 60 43t S 7= %, Coulter Epics XL

(Beckman Coulter, Inc. USA) % FHWTHEHT L 7=,

3-2-10 #EtfEHT
KeEHAENTIX StatMate 1V software (ATMS Co., Ltd, Tokyo Japan) % i C—Jchd
EHHT (ANOVA) 21TV, BER DL Tukey’s & % WM E Dunnett’s D% E

W E 21T 272, 7236, MaTHIA E/KYEIL 5%Am & L7,

3-3 A&

3-3-1 Lactobaci/lus ¥ MMEEAD INF-a ELE

Table 3-1 (277341 < . LP284 ¥Rk D INEASE B {413 4th > Lactobacillus BE#RIZ Hb ~Fx
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HEVTNF-a  (1.14 £ 0.11 ng/ml) ZPEAL7- (Exp. 1), & 51T, Lactobacillus
plantarum BF-LP284 |13k L7= 9 #k L. plantarum OHTHE S E VY TNF-a

(1.04 £0.04 ng/ml) FEAEZRLTZ (Exp.2),

3-3-2 PPCs DY A bHA VESE
PPCs @ TNF-a pEAIL H-Lp fIf DA TH. 540 (15.7 £ 1.7 pg/ml) . IFN-y FEAE

X H-Lp #4IC XV L-Lp @ 5 f%#@a>> 7= (Fig. 3-1),

3-3-3 [ESIEEINGI1E A

RIS DETHIL H-Lp D5 X v E A% 12 H A (7.54 £2.89 mm) 725 20
A B2/ CTRIBRE (2412 B H 11.82 £ 0.46 mm, 20 A H 19.21 + 1.18 mm)
&g LT E (P<0.01) iz#n#l & 4v7= (Fig. 3-2) , L-Lp 0 5-Ti% 14 H H (11.16
+1.39 mm) (6 (18.05+1.05 mm) & HE~_THEICHH S/ (13.05 £ 1.05

mm)

3-3-4 AMNATIRAD PPCs MM INF-a FEAE

Fig. 3-312/”7 3 & 9 (2 H-Lp &5~ 7 2 D Meth-A lEE &A% 16 H H @ PPCs
25 TNF-a (24.1 + 3.3 pg/ml) 1EPEAE SAL7228, MEFIPL O FRAHAE > 5 13 PE A
SNehoto, Flo, FOHEN AL~ T AD PPCs 22513 H-Lp HlIIC L > TH
TNF-a (FZEEA S 72> T2,

3-3-5 gD Y A FhA VEE
H-Lp & 5 WIABBE K ERE LIZlR A~ 7 2O ElEHIE O IFN-y, TNF-a,
IL-12p40 DFEA % Fig. 3-4 12777, IFN-y {X H-Lp #ili#% (4.2 £ 1.5 pg/ml) 12XV

HERTE (2.1 £ 0.5 pg/ml) (ZEEG U CHEICEAEN GRS (P<0.05), AB
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BIARZEE SN~ AT H-Lp il (21+1.5pg/ml) & HEHH (2.1+0.4
pg/ml) TEIFIR OGN oTz, X~ T ZAOBKE S D TNF-a & 5T
IL-12p40 (FHHIZ S B O TREAEN R b o T,

3-3-6 Winn 7 vt 4

Meth-A JEEHIFLE M 10 H HIZ310 5 H-Lp & 5 HEOIEEH 1 X (7.87 £ 2.04
mm) {3 BAE (9.94 £ 0.91 mm) [T~ THEIC (P <0.05) /& 7> 7= (Fig. 3-5),
723, Meth-A JEEMIABAE% 16 0 B OMIEMAOLEIZ H-Lp B, = ha—L
HZNZEN64+18x10" | 6.3220x%x10" ThHholz, THHHBA~YT ZADM

FERE T EEALE ~ 7 2 (2.5 x 107 cells/head) D) 252 TH -7~

3-3-71 78 —4 4 hIZ&k 3 PBMCs ODfiZ4T

Meth-A JEEAIABAL 18 B H O H-Lp &5~ 7 A& L+ CD3* T Mk o
EE (226%) 1T br—~T A (17.0%) ([ZHE LT 133407, L
LIRS CD4* cells  (~bsx— T M) & CD8 cells (7 —T fifid) (3

I 2T b -72 (Fig. 3-6),

3-4 EE

Al LP284 OINEFEE DS in vitro IZFB W TARMAR L 0 &38RV TNF-o FEAME
Z L. & BIZ Meth-A JEEHIfa AR~ 7 212360 TR A $& G- TS O 15 2 41
Hil L7z, Z OGRS SFP OFZIRiE/EM (107) 1213 LP284 D INEIEE (K73 %
B L TWH AR R STz, AMEOREEMIZIEI~ /a7 77— H 50
X DCs BWARTF RZ YN RVRT A 3L LERD X5 7o fifaBER sy 2 il Lk
T AMENH D ENMBEN TS (1138, 114), b PR Ml & T iy
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IZ TNF-a |, IFN-y ZZ I ZnpEAET % (115, 116), Invitro IZ81T 5 H-LpiZ L5
PECs & PPCs ® TNF-o FEA I~ 27 07 7 — Y55 \WEDCs IC L W Bk s 2
xR L, 7o, IFN-y OFEAIE T HIROTEHERE R T bO EEZX 6N, £
7z, PECsIZH1T % TNF-a FEAVEDZESRIT, Ou & (98) 23/R L7cHlldRmDIE
BB DEIZ LD b O FHROZERIZE D 6D (94,115) LB X HILDH A,
FEIIAS B OBRETRETH D,

FLIE OAEREMIZE L T, A X0 EEORAECHEIEA IR S b 2
EDFEH SN TS (94), LU, PuEEEMEIZ DWW TAR & JER O LRIz B
THIFTRITAD 720, F 2 T H-Lp & L-Lp OHUEELN R D75 4 Meth-A BAR I
iR VT in vivo THRETL7Z, ZOFER., H-Lp O OFE G I3RS 5 i
L-Lp £V SEICIEEOHEEZ TG L, ZOZERIE PPCs 281D H-Lp &
L-Lp OFBLIETEDBEVNZ L D 6 0 & HEHl S 7z,

Streptococcus pyogenes 7 H AR S D= U UERPE O OK-432 13k 0B
THRADGRERIEICH NS5 72 BRM £ LTHILN TS (35), RAOERL
72 OK-432 [Z PP O M #fiflaz/r L C~27 m 77—, DCIZHV iAE L, JEEM
RN D18 BB 2 il 2 (35), H-Lp (% OK432 &I L 7= BRM & HEH
ENHZEMND, H-Lp ZRROFE LIEHENRA~ T AZBWT PP IZBIT S~
n7y7—Y, DC OEMHLITHNALZEZ BN D, SRBIZIN PP IZBT5
TNF-a OEFEAMEIX, H-Lp DRk N~ 27 v 77— DCIZARINTZZ
EHRTHDEZEZ LN, WRIZ, PRI E - THIE EnTcvrr 77—
DCIZ MLN IZBATT 2 Z L fiE SN TE Y (99,106), 7w A AT 4 7 A&
WBEWTZT TIE7Z2 < MLN OMIE D X 5 7260 88 E D% 2 B4 2% (105),
725 BR I, A28 A~ 7 A MLN #fifiaiL H-Lp $¢ 5~ 7 A28\ T TNF-a
DLV PNIEILE~ T A LD HEOEREE TS (Data not shown), Z iUl

H-Lp CIEMAL L72 PP DGEHIIN MLN IZBIT LT Z &t 2" T b0 EEZ BN

40



72

Al Meth-A JEE R~ & 2 DD IFN-y F5EEM: 1% H-Lp (2 X - T
FRIND T L ABIE LT, Murosaki & (117) B X OMFujiki & (118) (%, IFN-y
[T~ 8=T (Th) -1 Ml A FHE L, G HEAEImENI 32 B SR & 8
BEDY 7 BT D 2 L2 RBR LTS, X o T H-Lp THITK S ui= s
AREIE IFN-y Z @ pEAE U BESHEFEANE] D 72 D O REICHF G L TnH T &N
HERIE b, Takeda o (119) 1E IFN-y 721F CTix7e < IL-12p40 OB s BN
L. plantarum 06CC2 DR O HAZ L > THMT A5 Z L2/ R LTW5, LorL7en
5. AEIOWFFET H-Lp 1% IL-12p40 (ZIZHE L 22 o 72, ZOEWEH S 2NC
T 57T 16 B BIZ381T 2 A2 #at L7z, A 2s’ H-Lp
BhH, ary e — VOEENALY T AR CELED~ T ALY bEhoTo 2
D A OB H-Lp 512 X 5 b O T/ . BAMBEDIEEIC X
HHDEBEZ LN, TROBEN A~ T ZDOMIRIZI T 5 MO EINIEA
AFURIZ K- THE S o laoiliE L E£EIC L 2 b0 & Bbitl (105),
KXo TH-Lp &= b — VBERIC IL-12p40 FEADEWN H 780 - - Hi
£ LT, H-Lp THIWMZ=ZT7- PP 2 BiliEds U= Sy s, A AR CliK
SRR L D V7ol Z I Db D EHERI S LT,

Yazdi ©» (120) X O Maroof & (121) %, L. acidophilus O#% & 52 LD
D3 AUPURAT & o THITR 2 52 0 7o IRUigRi A L2 35 1 D IFN-y | IL-12 O PEAEHETRIC K
S THRIESIEDMERT S AL, MAREE T CIIHIEE e E MRS LD 72O Thl
SOGDRHEEEND EME LTS, 51T, EEEHALH O IR B L 72 fufe
M= 7 = 7 & — MR o3k 8 S AU Sl @ < (122), Dhvbh
DFERE ZNOOHMENG, PIEIZI T 2GR 2 - TofiaEErE Y o
SNER (T —THICT T2 7 0% 7 —THlila/e L) 0 NK Hifa, b

~/n7y—VhEORA DT T =7 2 —HlOFEEN H-Lp 12 X 5 HulEEzh R
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DF—HA L "N THDHEVZD, Winn T v A OFEFRITHESE T 7 = 7 % —##
FAR H-Lp I X o CTfgiciFE sz E 2R L TWDH EE LD,

—J5, Lim & (123) 1% L. rhamnosus GG #EHi~ 7 R 2BV T, Jifigfiat o
CD3*, CD4*, CD8" T iflifiel L'~ /L3S EEAS ATERRINHI D ZEK & LT\ %, Lee B

(112) TR A~ 2D PBMCs H CD3" and CD8" cells ™47 L. casei & Bif.
longum DOFIJAEE 2y OFR ARG L VBEINT A Z L 2R LTWD, NADHERE
YR D WITIE T A hE L END IO DORET T = 7 2 —H{ild

(124) 131t 2 L CHEISELICBEI 5 L B2 b s (105), S56ICLim b

(123) (X L. rhamnosus GG OFEEUZ L W JEENALIC 31T 5 o a2 M 23 1
L. EGOMEAZIMEIT 5 LzWmEL TS, Zhb ol (CD3,
CD4*, CD8* cells) |3 A~ 7 A2\ THHIIE D & ISR~ 8325 & HE
NEd, SREORBRICB VT H-Lp Ik > TH7=6H S4u7z CD3"cells L~/L?D
B, it 2 U TR > & PESHAA ~ CD3* cells Z HEN & T2 Wl EEMEAS
EZ BT, LnL7ens, CD4A™ (helper Tcell) & CD8* (killer T cell)
FlXH-Lp & 2> br— Ul TERITARONR D> Tc, ZOBEBIZONTIIAES
BIROBRINLE L E 2 Bz,

INHORRERAET DL H-Lp 1Z PPCs (2815 TNF-a & IFN-y DFEA %
fle9 2 &I & o THSITE 2 fifil 9~ 5 5 ) 2 0B B E T 5 2 LAVREh
72o £72PP TH-LpiZ Ko TIEMELENT=~27 r 77— & DC X, MLN %%
LTI EIS 2 2 L 23 Winn 7 v B A &Ko THED O B A, fef&RIIZHUE
TrbufE il (CD3* cells) 231 & U CHEBEALIZIEA L, JE5 o He5iE 2 Jil

TH LR SN, SHITFHEMBRA D= A LIONWTIIABROBRETH 5,
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3-5 /IME

SFP IZIFHEEACHE ] U 72 FLER 1A D FEBE IR AN & E 40 5, FLIE B D B IRl o7 1 500
BUETERZ BT ENMBINTWND Z LD, HEEE 7 ROSLE RO LR
B2~ o AEME~ 7 v 77— O TNF-a FEAZ FRIEIC IR LT, = OREE,
LP284 #hH i & FRUVNEM 2R L2 7o) | KEROSEE K% Meth-A JEIZZ AR~ &
AR A G LTc & 2 ABG ORI 2 Mmsl L. £ OMdilI AR ALY b iRho
7=o ZORERNE SFP OEBEIHIEMICIE LP284 SEF AN KE < FHELTWD
AIREPEDSRIR S V72, IRIZ LP284 DHUEIG A 71 = X L DRF 21T - 72, LP284
I% Meth-A BAE~ 7 2D /3 A )UBGHIRL O IFN-y FEAZHETR L, S & (Mgt fa
IZBWTH IFN-y FEAZ TR L7-, Z i LP284 (2 X 0 iEkMAk L= /31 =LK
DM PRI A L7 2 L 2R %, € 2T LP284 25 L 72 Meth-A
B~ v 2O MEMILZ MethA Mg L IRF L TH722~ U 2B T % &
Meth-A JEE ARG O B8 2 30| L7= (Winn assay), £7-. Meth-A BfE~ 7 2 Dk
THIf Y > Bk CD3 M DEIA A LP284 IZ L W AN L7z, 2D DOFER LY |
LP284 $ 512 L 0 /34 =V AR 31T 2 S B MR 23 T ML S a, L 3817
LRERIEDENL L, U o NERDEISEIZ Homing 575 2 &2 & o TG O
FEAEHNHI L2 & &2 Bz,
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Table 3-1. Screening of heat-killed Lactobacillus for production of
TNF-a by peritoneal exudate cells (PECs) in ICR mice.

Strain TNF-a (ng/ml)

Exp.1  Lactobacillus plantarum BF-LP284 1.14 =+ 0.11%
Lactobacillus acidophillus ALALOO5 0.80 + 0.05°
Lactobacillus casei ALALO0O3 0.74 + 0.06"
Lactobacillus fermentum ALALQ013 0.56 =+ 0.05°
Lactobacillus mali ALALO14 0.75 + 0.08
Lactobacillus reuteri ALAL00O1 0.53 + 0.03°
Lactobacillus rhamnosus ALAL004 0.75 + 0.09

Exp. 2  Lactobacillus plantarum BF-LP284 1.04 + 0.04%
Lactobacillus plantarum JCM1055 0.34 + 0.03¢
Lactobacillus plantarum JCM1057 0.76 + 0.03"
Lactobacillus plantarum JCM1149 0.77 + 0.03"
Lactobacillus plantarum JCM1551 0.73 + 0.05"
Lactobacillus plantarum JCM6651 0.68 + 0.07°
Lactobacillus plantarum JCM8341 0.21 + 0.05°
Lactobacillus plantarum JCM8342 0.68 + 0.11°
Lactobacillus plantarum JCM8344 0.56 =+ 0.06°

PECs were cultured in well plates for 2 h at 37°C and non-plastic
adherent cells were removed. Heat-killed bacterial suspensions (0.2
ug/200 pl) were added to each well, and then culture supernatants
were harvested after cultivation for 24 h. The amount of TNF-a in the
supernatants was determined by ELISA kits. Each value is expressed
as mean £ S. D. (n=3). Superscript letters indicate statistically
significant differences among the strains (P<0.05, Tukey’s test).
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Figure 3-1. Cytokine production by Peyer’s patch cells (PPCs) of
BALB/c mice by stimulation with heat-killed cells of Lactobacillus
plantarum BF-LP284 (H-Lp), live Lp (L-Lp), or medium alone (Cont).
PPC suspensions (5 x 10%cells/well) were cultured in well plates with
H-Lp or L-Lp (0.1 pg/ml each) or medium only for 3 days. The amounts
of TNF-a and IFN-y in each culture supernatant were measured using
ELISA kits. Values are expressed as mean = S. D. (n=3). ND=not
detected. "“P<0.01 versus control or L-Lp values (Tukey’s test).
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Figure 3-2. Growth inhibition of Meth-A tumors by oral administration of
heat-killed Lactobacillus plantarum BF-LP284 (H-Lp) or live Lp (L-Lp) in
BALB/c mice. H-Lp or L-Lp was administered orally (10 mg/day/head)
every day and saline was used as a control. After 3 weeks of administration,
Meth-A tumor cells (1x10° cells/0.2ml/head) were implanted subcutaneously
into the inguinal regions of the mice, and then animals were dosed every
other day for 20 days. Values are expressed as mean £ S. D. Tumor size was
calculated by the square root of the value of the major axis x minor axis
(mm). “P<0.05 and ""P<0.01 versus control values (Tukey’s test). °P<0.05
versus values of L-Lp (Tukey’s test).
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Figure 3-3. Production of TNF-a by Peyer’s patch
cells (PPCs) in tumor-bearing BALB/c mice
administered heat-killed Lactobacillus plantarum
BF-LP284 (H-Lp). PPC suspensions (5 x10° cells/well)
were cultured in well plates with H-Lp (2.5 pg/ml) or
medium only for 7 days. The amounts of TNF-a in
culture supernatants were measured using ELISA Kits.
Values are expressed as mean = S. D. (n=3).
“*P<0.01 versus control values (Tukey’s test).
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Figure 3-4. Cytokine production in spleen cells of Meth-A tumor-bearing
BALB/c mice administered heat-killed Lactobacillus plantarum BF-LP284
(H-Lp). Cell suspensions (5 x 10° cells/well) were cultured in well plates
with H-Lp (0.02 pg/ml) or medium only for 3 days. Values are expressed as
mean £ S. D. (n=4). *P<0.05 versus control values (Tukey’s test).
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Figure 3-5. Winn neutralization assay of growth inhibition of Meth-A
tumors by administration of heat-killed Lactobacillus plantarum BF-LP284
(H-Lp) in BALB/c mice. Spleens were obtained from mice (n=6/group)
administered H-Lp or physiological saline on day 16 after Meth-A tumor
cell inoculation. Admixtures of spleen cells (1 x107) and Meth-A tumor
cells (1 x10°) at a 10:1 ratio were injected subcutaneously into the inguinal
reglons of syngeneic intact BALB/c mice. Values are expressed as mean +
S. D. “Tumor size was calculated by the square root of the value of the
major axis x minor axis (mm). *P<0.05 versus control (Dunnett’s test).
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Figure 3-6. Flow cytometric analysis of peripheral blood mononuclear
cells (PBMCs) in Meth-A tumor-bearing BALB/c mice. PBMCs were
stained with PE/Cy5-conjugated anti-mouse CD3g, FITC-conjugated
anti-mouse CD4, and PE-conjugated anti-mouse CD8a, and cell
distribution ratio was evaluated using a Coulter Epics XL device.
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Figure 3-7. Hypothetical anti-tumor mechanisms of heat-killed Lactobacillus
plantarum BF-LP284 (H-Lp).
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F£4F SFP-s OmmEREER

4-1 i

i MLESE (LB 22 R o AR TE 2R EORER 72 5+ 2 BHRETH
v (125). @RI EE. MEE. ERIZREGE, KRR R LR BRI S
AR ENTERIFREEZ N TN D, mMERENR < Z LK Bk
bz sl & Z L, - ZE, REVE., OFREZE, OIER, BREER
EORKNERDZ D, MEOa Y ha—/WIHEFICEETHD (126),
mMETEDK 90% & 56D 5 & Wb D KRR M ESEDHK OHF T, L =2-
TTAT VR RAGR) FEERKNTFTHLEEALN TS (127),
RKRIZBWCT AT 1 E#afEsE (ACE: Angiotensin I-Converting
Enzyme [EC3.4.15.1]) 2SHL.OHYREEIZRT-LTEBY, ACE T AT v
=TI L= ORI E s TER LT AT v T O C R
7F R (His-Leu) ZUIWr+ 25, ZAUTR Y RNEWRT V4T v TIE@EW
MBI HINMEIEH OB 57 v oFT v VT~ A SMER BT 25
(Fig. 4-1), L7223 > T, ACE ZPHET 5 Z LIV MEDRKE TR AEELE X
b Z L, ACE HEWE D ERLOHAEME M & LTRSS TWnD,
RRlZ, LR & T R0~ © BB S u7z ACE [RETE 7T RICBE9 240
72132 < (128-130) , Takano © (131, 132) I, L. helveticus . Saccharomyces cerevisiae
W2 X BHEEALF O R Y X7 F R (Val-Pro-Pro, lle-Pro-Pro 7¢ &) 73, ACE % [H%E
THZEICRVBEENRERT L O—#HDOWIEND 2t s LT R
HzRE-ZLTWND,

—7J5. SM OFEREMICES L Cid, Liu & (133,134) 23 L. plantarum TWK10 (Z

kB8R LN T AF T arFarxTa UERENLTEET v FOMFEAE TS
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X OIEMEFO—> & LTACE FLEIEM Z i LT\ 5, 72 Yeo 5 (135)
IZ L. acidophilus FTDC8033. L. casei ATCC393. Bifidobacterium FTDC8943 %MD
HMRESE 7 ¢ AAE&EA Y TPEAF T THET 2 2 L£I2X 0 invitro (2817
% ACE FREERAHM SN D Z L2 MEL TWD, ANISKT 580503, Hariri
5 (136) 28 N BBERFEFEEZH WL T AT T A4 v FRBRICE W T, L
plantarum THE£ L7= SM O (200 ml/H ., 8 ##[M) <. MK E LTHW
72 BMI (Body Mass Index) & o= R h-t v FHICEITRO o723, UG
MIEICAERETRRBO LN L 2HE L TWND,

ZO XL DT, SM OREBHRIZMERTIEHZA L, TOEMEFO—>& L
TACE FRFEEHNZEA LN Z D, SFPIC RN IIF SN D, €
Z"C. SFP & R[¥EMEE 5 0 SFP-s |22\ T ACE PREME D/ i A 1T0 ), Bk

5y D531 & T AT

4-2 MM ETTE

4-2-1 g1y

8 s D HARFIEMIMEZ ~ b (Spontaneusly hypertensive rat: SHR) % H AT
X — /LR Y N—fh (PSRRI ) KV BEA Lo, BIRRE 23 £1°C, 1R/
50 + 10%. “F-/ilf 8 B & BIRE 1 7 L 12 R Ol B = TR E L 7=, il i e (MF;
AV o ZOVEERE TSRS AL BURCEARE X)) £ 7213 SR (AINO3M .
U ZOVERRE T ERRGUS AL BTG X) | 72 B TNSHIOKIZZKIE KR 2\
bEBICE AT, BT 1 £7203 2 RO THEEREN Lz, BiMERORE
Ml &7z > Tk ALA Hr At seprEh i 3eirfm P2 B2 o7&RE (FRk 18 4= 3 A7k

) Db L ToT,
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4-2-2 SFP-s &L
B 1E, 1-2-1 SFP ORIt > TH LN FHEHR 218 CRFEIER No.2)
WIZCABL EEESBE LT, EBICAVT L7 o 0%— (045um) I2TAHiR

%, B—F U —T N R L — X — TR L. SRR LT,

4-2-3 BRixE5 L mMERE

AL G-ATIC 1B 3~5 PEod SHR O A RE Lz, JIEIL 37TCOMRIEF T
7y MR L, 7T—nA 0 7iEE W RS =R ERs (F > N HIER
DSR801A. h—A 7 v LKA SH) IS TMEZRIE Lc, BIKIZABEKICHE
figL, B 7 EHCTHEBIRRO#SE (10~100mg/0.5ml/head) L7-, #¢5- 5 K
A AR i 2 e L7z,

4-2-4 ACE FHEZMDRIE

ACE FHETEMEIL Matsui & (137) OGBS LI > THIE LTz, T78b b,
25ul DOYEIRIA L FE & LT 50ul @ Hyppuryl-L-histidyl-L-leucine  (Hip-His-Leu,
Sigma Chemical Co., MO, USA) % (200mM NaCl & 2.5mM KR VN 7 7
—. pH8.3) . 50ul ™ B fifi ACE (25mU/ml) % 37°CC 60 4y, fis 7=, 125ul
?® 0.5N e CRUG 28 1E L, pH % 9 [ZFH% % 25ul @ 2, 4, 6-trinitrobenzen sulfate

(TNBS., 7 U7 A4 227, 5#) ik (0.1IM NaSO3) &Mz 7z, 37°C, 204y
v F 2_X— Kk, 45ml ® 4mM NaSOs (0.2M NaH:POs) % Il % .
TNP(Trinitrophenyl)-His-leu #A&{AD 416nm DUV & 43 Y6 6 BEF CHIE L 7=,
ACE FHETEMET, RAUT LV RDT,

ACE [LF#EME (%) = (B-A) / (B-C) x100

A; BRIK, B; 772, C,ACEMFET 77
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4-2-5 BREVMEOSE

SFP-s 8.16 g % Sephadex G-25 superfine 77 7 A (100mmex350mm) (27 77 A
L. Z&RAKTEE Gmlmin) L7z, BHIEIZ 25ml #5777y aav s
—IZ XV oEL, 260nm DWW A 3R CHIE Lz, £/, 77273
> 50ul 2, 8% 7 = / —/L 0.1ml, JEAEEE Iml 2%, 10 53#212 492nm DY %

S EFHZ THIE L=,

4-2-6 HREHEEAT

HeEHIEAT I StatMate IV software (ATMS Co., Ltd, Tokyo Japan) % T, #
HRi#% O EIZIIXSE D 8 2 2 B O ¢ E R . £ 7R O LB I Tukey’s D
ZHELRE LT o7, 0B, MatiABEKEIL 5%ATN & L7,

4-3 FAE

4-3-1 SFP, SFP-s oI /EfET1EH

SFP (100mg/head) #5-fii, #5- 5 K¢ H o0 e B £ 31X 2 A2 4 201 +
2 mmHg, 182 +9 mmHg T, #&5aicxi L TAE (P<0.05) 72K TFA/RL7,
TS U ORI RRE O AR BLR R K #5111, 45 5 IRefi] B O EREIZZ W Zh 200
+3 mmHg, 197 £3 mmHg & AR ZRZLITRO biZen -7 (Fig. 4-2A), F7=,
SFP O FI¥AE M4y Tdh % SFP-s D5 (100mg/head) il #¢5- 5 el D FHIE
XN 207 27 mmHg, 199 +4 mmHg T SFP &[RRI E (P<0.05) 72K
Z o~ LTz (Fig. 4-2B) ., — 77 . SM O A D $¢ 5- (100mg/head) Tl 5-Hif 207 £7 mmHg
(2L CHG 5 FERTE 210 +11 mmHg & AEZRIKNIEERO b o7z (Fig.

4-2C) .,
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4-3-2 SFP-s M4 B & ACE FREE M

SFP-s D71 7 AR & SRR (260 nm) BL YT = / — /b - [iERFE (A1 3
3< 492 nm ORI EE=H Y 7L, E—IBIRNE T T v ar 1~512%
72 (Fig. 4-3A), %7 7 7 L a U OIRIZENLE N, Fr. 1;11.0%. Fr.2;8.1%.
Fr.3;10.2%. Fr.4;10.7%. Fr.5;59.1% (&53F99.1%) Th o7z, ETNENLDT

F7 v a v, Fr.3 M h W ACE BLEEME 27~ L= (Fig. 4-3B).,

4-3-3 HEY (Fr.3) OMmMEBRTER=KREN
SHR (Z%f L C Fr. 3 ZH[al#&45 (10, 30, 60mg/head) +5Z L2k, FE
TERICA BRI e (Fig. 4-4),

4-4 EER

ML EREI IR A DA DOFBTIEAR < A, A FERE O & L EAE B 03 0
LTW% (128), miMEREICITEZ < ORERDBHW LT D, # M
REEHORMBEN O L EITERTE 2 8M THMLEZ T2 2 ENEE LY,
Hariri & (136) 13R¥EEED SM K TILMER FMERIZI RS o 7c 2 & &
HLTWDA, Fox D SHR 2 W ZEWERIZHB N TH, SM LI ER FEH
ZR S SFP 72 B TNT SFP-s (LR FEM 2R Lz, 20 Z &g, HREIC
K BRBEC L0 IMERETWENAER L2 L 2R L TEY ., Hariri 5ORER L —
Bz, 37205, AMBEIC K 2REBEILLMED 2 b r— /WL DR
ELTAHTHhL EEZLND,

Z N E TILOEENNK SRS L. helveticus 28 D FLEREE 1C L 2 R TAR L7~

TF RN L= —T oI T RICEEBITA ACETEEZHET A Z LIk Y
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B Z R T Z DA LMNCENTWD (128-132), LrL722Ai 5, SM O,
MR TEREIZ B L CIld ACE FREME R 24 & 3 D I EERIIERE STV D b
DD, FRRTET 28T RS2 b, 4 lE ACE HETEMEZ 7~ L 7o MUk
BE Sy Fr. 3 ITHEEORAEZRT I END, AL NBESNIE_TF FE L3R
72 B AREMENE 2 BTz, Washida © (138) %7 REEM SR L7 ACE PHETS
PR 2 A4 58 % i L. Genistein-7-0-apiosyl-(1, 6)-glucoside T % & [FlE
LTW%, SFP-s DA V7 TR TR L VIZ L A LR T 7 3 (T
SNTVDHZ &M, Fr. 3HICZD X DA Y 7 TR EEERNE £ 5 FlHE
PRI ND | BREMEORADIZO 5% S BR D 0 HRERALELEZ B
7o

4-5 INE

FARFIE @ ILE 7 ~ b (SHR) 12 SFP, SFP-s 72 & NC B RL AR O HEIE 5 L |
MEDZEALZ T — /v 7{EIC L0 IEBMAICHIE LTz, DR, SFP, SFP-s
(35 5 R B ICABREKRZ &G Lot i » MIx L CHE R MER T %
RLTc, —FH, BHBMERTERHZ RIS RN LB RBAZ L EETY
ENREAESNTZZ ERHEI SN, £ 2T SFP O RiAMEE Y TH D SFP-s &
Sephadex-G25 %1 7 L/ v~ N7 T 7 4 =T ThHTFESE LTCER, FEORE

R ESZMEAR FERNE S bivic, 2 0BG IXmE EAICBEET 5T
UAT v R HESR(ACE) DR ETR R LT 2 &S ACE FLESBRIE/ER £

H=RLD—DEEZ 5T,
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Figure 4-1. The Renin-Angiotensin system
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Figure 4-2. Suppression of systolic blood pressure by oral
administration of SFP, SFP-s and soymilk (SM) in spontaneously
hypertensive rat (SHR). @Systolic blood pressure was measured
individually at 0 and 5th hour after sample administration. Values are
expressed as mean +S. D. (A; n=3, B and C; n=5). *P<0.05,
significantly lower than that before the administration (Two-sided paired
t test). NS, No significance.
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Figure 4-3. Angiotensin-converting enzyme (ACE) inhibitory activity of the fraction
of SFP-s by gel column chromatography on Sephadex G25.
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Figure 4-4. Decreasing rate of systolic blood pressure by oral administration of
fraction 3 in spontaneously hypertensive rat (SHR). 2Systolic blood pressure was
measured individually at 0 and 5th hour after sample administration. Values are

expressed as mean £S. D. (n=3). Significant difference by Tukey’s test (*P<0.05,
**P<0.01).
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B 5F SFP-s OFF - BHREEENEER

5-1 &

FEEERO 3 KERIZTA VA, TaAa—L, BEChsd, 7ALAMTFLT
XSO K D ReitESRIE (FR) 35l EiEZ &h, Z<I3BMFE AL
TR~ CHERS D, TV 32—V PETIEE TR 2> & TR MERE Ol 42
~ FIERE O —EICHE SN DHIET a3 — WHERRIGPERT R I BN T H RIED
Frftlc X 0 IR T 5, FEEIZHERAICEITT 5720, REOIEREN
VETHD,

HH, T FT 4 VA, VUM EFT 4 A, U EFT 4 7 RTLD
BN 7 v — 7 OIEFAL I ZE LT IMIE D UGEEIC @ < Z LRGN Tn D
(139-142), BN 7 v —F BRI DATREFORRME & LT, 2 WO T
FH¥a—nfg (DCA) RdIT Hivd A, DCA TN CHEM S L7 1 AR D
22— VI E N O Clostridium 02 WA DG 3 KD Ta-7 & R 3
IRk o TEMAER SN D (143), DCA [ZSENEMENEIT A3 T MG % b
T 2137 (144) M B L Ot (145) AT mE—2 —L LT HH< (146)
TERHEINTNWD, LER->THN 7 r—7 OIEHIZ X 5 Clostridium %5
DA I E N D DCA JRE AR T S, FFREEOUFLB AMBNZ SRR 5 &
Ez25RTW5 (143), Shiina 1% DCA Z#& N TAM L2 T v MIBWTHMT
O - BEENER X, Enterococcus faecalis AD1001 #k ¥ L O
Lactobacillus reuteri AD0002 £ DINBVLESEH AN, T O ELZKET DL L%
W LT D (38), &I T, SFP-s DJIfe b N EHERESEEH] %2 . DCA Afir
REEFEET V. LIV A NVAEREEET VL LTHONTNWD T T 7 |k

Y I UBEIEEET V2RO TRE LT,
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S-2 MM ETTE

5-2-1 SFP-s (FAAY
447 4-2-2 SFP-s DEM  LIFKECAT o -

5-2-2 B

U4 AZ—%, K, 5 BEDOT y NETF v — /L XY x—4 (PRI R
MHEEA L, IR 23 +1°C, WL 50 + 5%, BT 12 Bpf > OB o1 7 )L D
BENT MF KRR (FV = ZVEERE T, FOLERIGIX) 252 T 1#
MV EE Uiz, B FEERO Tl &7z > TIZE LA ZEET T84 FE5R i
E KRE S 62) IZiE- T,

5-2-3 DCA 5% AT - BHaefEEIxt 3 % SPF-s MO 55
WERIHZ T FOEREDOYE LT 6O NFELL 0D X9 2 oI 72, %t
MaRE (n=6) (21 0.5%iREZD DCA (FIotii#, Kik) Z&4 9% MF ikt 6
WG 2, #58 (n=6) (21X 5% SFP-s & 0.5%® DCA % & TeAhi k4 5
R Tco BEREONCHOKITE BITHBIZE X 7o, &5G% 0. 2. 4, 6 BEIZHK
A& D R FRA b MLk 2 0.5ml BREX LI 2 /08t L7z, Mg o L7 2R %
YT X T A7 =T —8 (AST: L-Aspartate aminotransferase) . L-7 7 =
7/ M7 A7 =7 —F (ALT: L-Alanine aminotransferase) , JRFZEZEHE (BUN:
Blood urea nitrogen) . JRE: (UA: Uric acid) . #8227 a— L (T-CHL: Total
cholesterol) |5 ~ (C-7 A b U a— ; FOEHEEE T3 KBk 2 VTR
E Lo, ERHIROEMKBICST v F2REr—I28 L, 1 HORIREE X
OYR M FEME IR EE 2 E LT, B9 CO2 1 A BRI T CREEREAR LV > U

63



YUERAWTEM U EEEZWE L, BB MIEIER Y oo 8 (TP
Total protein) . 7 /v B U 7+ X7 7 #—F (ALP: Alkaline phosphatase) . y-2" /L%
SNV T AT F X —E (y-GTP: y-Glutamyl transpeptidase), =1 > 7 I /
~7'F 4% —+E (LAP: Leucine aminopeptidase), 7 /L. =— & (GLU: Glucose) (% K
TAT LT F T 4% —3030 (EL7A VA HA) ZHOCTHIEL, @ER{LIE
"% (LPO: Lipid peroxide) , B-V a8 # > »X7 (B-LP: B-Lipoprotein) . ¥ AH8E (T-BA:
Total bile acids) IEE#EHE ¥ v ~ (C-7 A MU a— ; FOEMEE T3, Kk) 2 HW

THIE LT,

5-2-4 D-H5% Y 3> (GMN: Galactosamine) FHIFEEZ(ZxtT 5 SFP-s D
BOKEHER

Vg4 AZ =%, M 6EDT v FERREOFELITEOENFELL LD LD
2 BEC T -, xHBEE (n=7) (21X MF fBlor %52, BE5# (h=6) (TIX
5% SFP-s &3 % MF filft & 5 % 7=, ikl K & b2 3B IG5 2 7,
3 EIZ GMN (FIOGHIZE T, KBk) Z{KHE 1kg 72V 500mg & 5-&£ 725 & 9
(ZFHEL U TV A RN ST L 72, GMIN 54 1, 2, 3, 6 H BIZE&IR)
5 0.5ml oIk ZEE L, 1iF AST iEMEZJIE L7z,

5-2-5 MMEEEDHEER

7 v MFB L OB OB M2 E 2 0 AR (KoCr07; BIH(E S, HN)
CRBET DI LI o TS 2355 L, IWH+ 2 ALERBi K5 #%5% (LDH:
Lactate dehydrogenase) i % MIE 3 5 F{k% T SFP-s Ol il s & e
MzafHn L7 (147-150), $7ebb, 27577 —8 (FOEME IR, Kk) =&
T AT 47 EBHICHB LT 2x108HD 7 »~ FMiFfilag 60mm O =2 —=>

TJEIN KNI (A UFHT7 A, TH#) ICHFEREL, 5%C02, 95%ZEXICTHE S
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IR LA ¥ a—8—HT 371°C, 3 KB E LIz, Z D1 SFP-s ik
(10mg/ml) % Z OFIREEFRMILOREMFIZ 1.3, 2.5, 5.0, 10u/ml #HINL THE
(2 20h £53% Uiz, Rz THMREEERMILO o — MIEZ o Al (ImM) &
FEEOD 4 JEFED SFP-s G ie -7 L o — X5 {SGM; 50mM 4- (2-& R
VEFI) -1-ERT VAR RNy 77— (pHT.2). 100mM HifkF R Y
U A, 5mM AL U T AL 2mM Ak L T A BmM L a— R} TEW,
37°CT 8 W4 L 7=, SGM % [mIIYX L T 4°CC 1000rpm, 5 4yffiz0» L CHila
&, HifE2 SR L7z LDH % Mitchel & (151) ©J5iE% AW CHIE L7z,
SFP-s HH 7 v AR &I L TWZR WK RO AMRER ML SGM Tt L T
DBAE LTz, Z OWE-RiEO FIEIX 3 B0 L7-, MO — k& T4
~DTREERY , BERERE (£7 /0 UR20-P ; b I —HE Lk, R0 2 H0n
FREE 8 C 1 JyfEIAkH: L 7=t . 4°CC 10000rpm. 10 ZyfjuE Oy BE L 7=, =0 b1
(XXTFROAIE & LT LDH O44Ticfit L7z, SFP-s & E 7 1 AfRYE CALEE L 7-##
a7 Bk L7z LDH OFIA 1305 ORI S i L7zi LDH & x4 % &
ATHEM L, B o ABELR LT v NOWREEBHIZICHT 25 SFP-s
DFENZ DN T, ML & RO H1E TR L 72, BHfL2 5 O LDH i HH
A3 SFP-s ARALBLOMME A SGM HHZ I H L7 LDH #2925 SFP-s AP D

MR SR U772 LDH E0EIETEH L,

5-2-6 LPO ®AI%E

STBENTRRE CIE, B v AB{EAEMIC LA EEmB ORI\ Ty
Y7 /L7 B K (MDA: Malondialdehyde) OAERRBERESILD Z EAVRINLTND
(152) ™ T, MDA A£EZxtd % SFP-s DZhHE% Susa & (153) DHIETT v k
MIREGE R Z DN THRER L7z, 774205, ok v a AIBW TR~
7 v ABEAELO%IC, MlE KRG LY CERREERR (PBS) T 2 MRS L,
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NER UM SR XE - TR\, Mz k% L= PBS ICHISE L. B
L7=dDH, MDA ka2 RIE (154) 5 2 Ll ko CHlla o bisE L~
R LT,

5-2-7 #fEtanEE

SERHIEHT 13 StatMate IV software (ATMS Co., Ltd, Tokyo Japan) % HW 7=, 7 —
2 DOEBEOFEML, DBPIELWGEIZIIAT 2—T U MO tRE%,
B L BRWGAIZIZY =V F O e 2 Wiz, #EatFr0A B/K AL 5%A
& Liz, 7 v MR AST, ALT DEAEIZ SOV TIE, 3R EA TN DT,
T —Z KRR LD EH L L & B DENTICH W, 7272 LR OMICIX
AR OEAE A 7R LT,

5-3 kiR

5-3-1 DCABEFIC K B 0T - BHREEEZICH T 2HE

Fig. 5-1A 2R3 L 912, DCA A L7z IREHC IS\ CTldiig AST 1A 2
i H T 786 £ 475 1U/l £ TAMIC ESH L, 43 E T 2469 + 2182 U/l L & —7 |
EL, TO®%6ME T 722£502 IUN 12D LTz, LirL72AY 6 SFP-s B TI3E
W7 BRI O i S, 20 4, 6 BIZE AL 195 £105 1U/1, 788 £744
U/, 147 +67 1UN &, 2, 6 HEIZBWTIEAE (P<0.05) Z#fil Sz, ALT
TEPEICRB W TS RAEICKTIBRET ALT O ERNHLNZDITH LT, SFP-s BT
(%23 B 12385\ T DCA X RERE & bb#k L CA E (P<0.05) (240 = fu7= (Fig. 5-1B) .
F 7z Table 5-1 (Z77F K 91T, SFP-s BETiZ 4. 61 BITIW Tl BUN B2 %}
FREEICXT L THE (P<0.05) 12K2 > 7=, UA, T-CHL fEIZi% SFP-s £ 512

BBNTER b o 7o, TP, ALP, y-GTP. LAP, GLU, LPO. B-LP (ZHERI®
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ZITFRD L)y 7= (Table 5-2), SFP-s B0 1fiii T-BA £ (46 + 34nmol/ml)
(3ot HEHE (81 + 36 nmol/ml) (T L TRORIRUVMERI S A S iz, IROPEI I
% BRFEIC bl L C SFP-s BETE o 7223, IRPEME (Na, K, CI) Hrilt&icAH
BHAREIIRD LN hotz,

5-3-2 GWN FHIC Kk 2HFEZICRT HiE

Fig. 5-2 127" L 912, GMN #5-4% ., XFHRBETIL AST X 1 B H 3172 + 2379
U/, 2 A H 2811 +2210 U/l & 23 E5-L, 3 HHIZIL372+323 1U/l £ TR
(2 Uiz, SFP-s BETIZ AST IIXHHREEICIE~THE (P<0.05) (T L5238l
Sh. 1 HH 1423 £1857 1U/l, 2 H H 1009 + 13951U/1, 3 H H 142 + 161 IU/l & %

BREEDHI 45% D L~ )L Th -7,

5-3-3 fifafEE D REER

Fig. 5-3 [RT X 91, AFMIlZ 1mM O E 2 o AR CROEE L 7= 354 A
XFEEEZ T, RTROME TR LDH @ 18% AR Lz, L Lais, B
B AERHE & SFP-s A [RIRFICAEH S 72 5581213 LDH O HH XA LI 0 sof B A
IR LT 7% Ol &, AE (P<0.05) (CHEENMGI Sz, DI L% SFP-s
JUERIZE 7 0 ARREAEIC X D REN SR RET D IRNH D Z LB L
TW5, 3B LR EPHIC I T SFP-s JLERIZ L 0 [AIR OBV RN BlE ST,
Fig. 5-4 (2Bl 2 FV € SFP-s % 2.5ul/ml LA_E D ¥ EEC 16 BRI VE A &8 74k 5
s LTce SFP-s ZiNIIT 2 Z L2k V| B v AR Tah¥ S o fila st s
il S s Em (P<0.07) 23 BTz,

5-3-4 fEEiBEE
Fig. 5-5 (279 X 512, iz 1mM OB 7 o AR HMC 8 BRI 5
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&L XPHRAIRIZ BN TH 7 Img 72D 0.3 nmol O MDA 2N ERL S LD D
(2% LT 1.7 nmol @ MDA 73RS, AE (P<0.05) ([ LEH L7z, Zhick
L CHlfZ SFP-s D 5 & 2 M3 10u/ml R TH 7 v AE L FH S ¥ 72581
(X, A& (P<0.05) |Z MDA L2l (50% b2\ ixznlll) sz, Zo
ZEIFE v AEIZ XV EE Z S o MRENEICT 5 SFP-s AL D{RE
BhREAEZRLTWD, RERL7Z SFP-s @ 1.3-10ul/ml OFEEFFHANIZHBVT MDA
RO EFITEL Ao oTz, 20 XK 92 SFP-s 12 X » THREEEEAL A I
S,

5-4 EE

2 NI IR O M E L B 5 & X BORE A RE B X T2 HA1t 2

Ay NI TEEELTCT R = A0 7 —v 2 2FEE L, /I hav R
U7 O3 b O EEIZ B D M O i E P 2 Z(h S5 (155), FFIC
DCA [Tm M, EBREmIcBWTal ATre — W OFEELZ 23
(38), ZOHFFEICE W\ TIE, FFHIIENICISIT 5 DCA JEE O3 28 A ukEsE
HIDORA T =X LD—2LF x bilz, SFP-s & 5 L7 HEIC B W Tl ik
AV F IR FE DS R RREE L 0 BARWVMEIM 2R LT D, 2O Z &b Tt o e
HERRED SFP-s IZ X o Tl SN2 ER TSN ZOERELTT I /]
& REYFEE DG PR & 2 WIT TR O BRI 25 DR T IC & 2 E KRR &
DCA WIS DA R HER S 4L 2 23, FEMIC OV TIIR R DN L ETH D,
—J. B PO TA N AHRFEEDET BT, GMN IZAFIIC BT 5 &
NI BRI B NI E R ZIHIT 5 (156, 157), WAWALRFEE DT
g, T2z LY v, LT ARTX Y LLeAFVY LU vy, LT

o LYYy LA S U P GMN BROEEICKH LTI TH S
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(158), & HIT, AU TIESRMHET: &b GMN FROIFEEZIMHT 52 &
M HILTND (159), LT, SMIZHKT 2 SFP-s D7 X /o4 U 7R
EDRSrHY GMN FEFDOITFEF I 2 IREFHO—HEzH- TN E D LE
z b,

AR IR N IC BN TR D 7 B MIRER A0 7 v LMTEITT I D
(150), T4V OMIEAN THEMEESE (8 FeXx 720 - OH) »4AR L., fE
B b O R TR DNA IZfEE G & Z S, Mildi o LDH Ot
(227213 %, SM DR TH LY R=004 V7 TR UBNHEAD T 770 22 13 H,
MRED B 7 N3 Z—BIZ Lo TS D Z LdmEShTWnd (12, 13),
FoTSFPs HOVR=v BIWAS V7 TRT 7Y arOFERb 135l
7 v B KD NEE O s o —BK & B 2 B vz, 72 SFP-s OfuiE{k /113,
ATFoRsuu U EXIVE, AT b= (149,150,153) ot
S OHALWE RO 1B L TWAE LD LA BN, Tt hE2HT 5
ZETHLNADN—TRTN— 72 EOREHFRIZOWTIEZ < ORER H
% (160-162), L7235 T, SFP-s ® X 5 7258 L7 R OfH) & Hil b’
ELTHHAEDLZ &L, B FORBEIZEIRT 2L ZANKRENVEEZIOND,
N 7 v —Z OIEF A biX Clostridium DR 2 b 726 L, 1 IRIEHHEED 22—
JUERIN S DCA ~DBEBBRD T 5 Z LI k> THEWNO DCA JREME T L,
JFREE DBEERR AMENZ SN2 B b TS (143), ARBRIZHB N T
I Clostridium O EBZELIZOWTRIEZITOR o7, HLIETRLIZLD
2, WEE AR Clostridium @ _E&H-% SFP 3|5 Z & 26, SFP-s &[R4k
727 m—JYCEER IR SN D, FEMIC OWTIES BIRFTT 2 LERH 5
EEZHLNT,

fim & LT, AMFFRICH VT SFP-s PR LU EELLGE L, b FO/EED
MFFICAH T Z B BN,
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5-5 /M E

SFP-s DfT - EHERELEEH 2 DCA Afif 7 v MI X D8 5 - WEATiE S £
TNABROLWNIAT T 7 NI UVAMT y MLE DA UA NV AMFRET VA HWT
REt L7z, WINOETIZEBWTE SFP-s [TIFIEEDOIEIE TH 5 AST, ALT
B EAZHE (P <0.05)240# L7z, & 512 DCAHAMT v F CIXBHEEDTE
FETdh o BUN IR TRA LI, BHEEBIGEN RSB INTZ, —F. SFP-s X7 v
TR OB OB SEMO 7 7 ARG L 2EEZ MG Lz, Zhik
SFP-s DFRFOHIMALIER A, MILRAEE OmE(b A2 M L7z A & & 2 bz,
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Table 5-1. Biochemical analysis of the serum from SFP-s-administered rats

Administration period (weeks)

Analytical
items Groups 0 5 4 5

BUN Control 27.8+2.3 28.0+7.9 27.1+3.0 25.0+2.5
(mg/dl)

SFP-s 26.2+1.2 25.6+4.8 21.9+22%  19.8+1.1*
UA Control 2.2+0.6 24+0.4 2.0+05 2.3+0.6
(mg/dI)

SFP-s 22405 2.4+0.7 17405 22405
T-CHL Control 6911 121428 16265 118412
(mg/dl)

SFP-s 78+11 122+17 129+12 127+16

BUN: Blood urea nitrogen, UA: Uric acid, T-CHL: Total cholesterol.
*P<0.05 compared to the corresponding value of the control.
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Table 5-2. Biochemical analysis of the serum from SFP-s-administered rats

Groups
Analytical items

Control SFP-s

Serum TP (g/dl) 7.0+0.3 7.4+0.3
ALP (1UM) 694+143 635+127

y-GTP (1U/) 5.0+1.7 52+1.8
LAP(U) 3971199 363156

GLU (mg/dl) 156455 172425

LPO (nmol/ml) 23+t24 1.7+1.4

B-LP (mg/dl) 47+32 53+34

T-BA (nmol/ml) 81136 4634

Urine Urine excretion (ml/day) 2114 3010

Urine /water intake (%) 5617 6918

Urinary electrolyte (mEg/day): Na  1.4%+0.7 21+1.1

‘K 29+1.3 46+22

:.Cl 1.7+£0.8 2717

TP: Total protein, ALP: Alkaline phosphatase, y-GTP: y-Glutamyl
transpeptidase, LAP: Leucine aminopeptidase, GLU: Glucose, LPO: Lipid
peroxide, B-LP: B-Lipoprotein, T-BA: Total bile acids.
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<
=}
— 500 |
<

Administration period (weeks)

Figure 5-1. Effects of oral SFP-s administration on serum
AST (A) and ALT (B) activities in rats with hepatic disorders
induced by DCA loading. The control group (O0) was given
MF powdery feed containing 0.5% DCA only while the
SFP-s group (e) was given MF powdery feed containing
both 0.5% DCA and 5% SFP-s. Values indicate mean = S. D.
(n=6). * P<0.05 against the respective control values. AST,
L-aspartate aminotransferase; ALT, L-alanine
aminotransferase; DCA, deoxycholic acid (hepatopathy
inducer).
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—{+— Control

- — -
4000 L SFP-s

AST (1U/1)

2000

Days after GMN injection

Figure 5-2. Effects of oral SFP-s administration on serum
AST activity in rats with D-galactosamine (GMN)-induced
hepatic disorders. The control group (O0) was given MF powdery
feed only for 3 weeks, while the SFP-s group (e) was given MF
powdery feed containing 5% SFP-s. On the first day of the 4th
week of feeding period, the rats of both groups were injected
intraperitoneally with GMN solution (500mg/kg body weight).
Serum AST was measured on days 1, 2, 3 and 6 after GMN
injection. Values indicate mean £S. D. (n=7). *P<0.05 against
the respective control values.
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% LDH leakage

25

_ Hepatocytes
20 a [] Dichromate-untreated
—|_ [] Dichromate-treated

15 |
10 |

c b

T b = b T
5 T T LT 1
— b

0

none 1.3 25 5.0 10.0

Concentration of SFP—s (p I/ml)

Figure 5-3.  Effects of SFP-s treatment on dichromate-induced
cytotoxicity in primary cultures of rat hepatocytes. Hepatocytes were
treated with SFP-s alone (0) or with a combination of SFP-s and
dichromate (ImM) (=) for 8 h at 37°C in salt-glucose medium. The effect
of SFP-s was evaluated as a percent of decreased LDH leakage against the
total LDH from congrol hepatocytes without any treatment. Bars indicate
mean + S. D. (n=4). P<0.05 compared to values with superscript b and c.
LDH, lactate dehydrogenase.
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Figure 5-4. Effects of SFP-s treatment on dichromate-induced cytotoxicity
in primary cultures of rat nephrocytes. Nephrocytes were treated with SFP-s
alone (O) or with a combination of SFP-s and dichromate (ImM) (=) for 8 h at
37°C in salt-glucose medium. The effect of SFP-s was evaluated by the %
decrease of LDH leakage in the nephrocytes treated by SFP-s and dichromate.

Bars indicate mean + S. D. (n=4). ?P<0.05 compared to the value of

superscript ¢. °P<0.07 compared to the value of superscript a.
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Figure 5-5. Effects of SFP-s treatment on dichromate-induced lipid
peroxidation. Hepatocytes were treated with SFP-s alone (o) or with
dichromate (ImM) and SFP-s (=) for 8 h at 37°C in salt-glucose medium.
The effect of SFP-s treatment was estimated by monitoring decreased
malondialdehyde (MDA) formation through lipid peroxidation. Values
indicate mean + S. D. (n=4). #P<0.05 compared to the value of superscript c.
bP<0.05 compared to the value of superscript a.
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E6F SFP-s OEET RHNHI1ER

6-1 B if

U = v~ FVEBIEIZ%¢ (RA: Rheumatoid Arthritis) 135K/ B 18 P 28 iE TR %
PR PE DRI OE R A SR Z L. H DX A 7D RAITA LA
ThbHZ ENGIoTWD, Trentham & (163-165) [IRARBDZ A 71l 27—
7> % Freund @ complete & 5\ M3 incomplete 72 2N R EEHIZT v RO
TICEHT L LITL > Ta T —7 R K (CIA: Collagen-Induced
Arthritis) 2"ER I D Z L AR LT, EfE, 7/ =% 3 (GM: D-glucosamine
hydrochloride) 723t k OBIEIR DIEHFEIZIA < HW BTV S, Meiniger & (166)
X, GM 2 —M&{t25% (NO: Nitric oxide) G EH ORI EZHAFT L LIk -
T NO BEET S Z &0 GM ZBERiIR D L 5 RIBIERIEDIGRICH NS
ZLEMTELHELTVEN, B FTOTGRDRITELN TR,

—J5. RXTF K7V S OMEOMIEEC K EARTTF RRRES AT L
S5 AL L3I <MmbENTWS (167, 168), /o, TuAA AT 47
AW BT I =70 FOFERS CIA Z8#ET D5 LW MERDTNICH 50

(169, 170) \SFP @ & 9 RAMEH DIEH & B A TENA F YV = = v 7 22 BEiR O
SEICHW R E T, £ 2T, DBA/L ¥ 7 AD CIA IZXFT 5 SFP-s DB

B2 GM & LT,

6-2 ¥ & A

6-2-1 SFP-s DA%

475 4-2-2 SFP-s OFAM L FEEICITo 7,
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6-2-2 B

WD DBAIL R~ T A (F ¥ — /LA U N—fb =) RARIE ) 2 1R 23
+1°C, W& 50 £ 5%, HIRGY A 7L 12 FE OB ENT, MF ikt (U =
HOVEERE T3, BUHRIEIX) %52 1 M THEE L, B EROEfIC
&1z > TIE ALA IR SEFrEl ) Eim F 2 B 2 0K GKRE S 19) O b L1T

ST,

6-2-3 BHETR DEFEF

CIA X 7 i DBA/L ##E, [E~ o 22w v A =2 5 — /7 (bCII: Bovine Type
Il Collagen . == RE/NA A HAH) CTHRIZEIET D Z LK ->THE L7, bCl
% 0.05MDOFERZIZ 2mg/ml J= B TEafig L, [Fl&E D Freund @ complete 77 2 /3
N (MP XA A AT ¢ J1/0, USA) THAL L, FAALIRZ RBARENIZ 0.5ml B2 NS
L7z, BAIOERDE 5 HFE#IC, FEROFLAIZ AV TR CALEI TS Lo
HiRZ B 2727,

6-2-4 FEE 2 ETi

CIA DKL 1 HEHEALCTROER (7 v k3 R) OEZEZHIE L,
Holmdahl & (171,172) OHEIZE D 0~3 BEEOBEEI R ATV 7V AT A
(A7 0; JEER « FLBEZFRO R, 2 a7 1; 1 KOFROMERS 2 W IXE)NC
FLEEZRRO D, A7 25 2 KOEOMER S 1 B LoORLEE, a7 3; B4
ROEE 2R & ALEES L OWEE) 2 HWTEHE L7z, CIA ORREZ/7~3 0~3
DAY % Fig. 6-1 127 F, HKRA 7 IETXTOROAEEF, MK TL2 TRL
7o M s 1 SOBIIEIR & ALBEZ R0 28Rk & 22 LTz, B
Hige DFIERITIRATEE LT,
RIER (%) =1HHWVILLULEDOR AT 2R LI~ 7 ZAOREH FEO~ 7 25
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x100

7 v bRy ROBERIE~A 78 A —2—%&H\WT, REBRBIIARE & #& T REICAENT
maERE LT, LIED T v hXy MEZ 4RO ROYEHETCEK LT, TV —TT
EDT v by FEOEMAS—E» MIKROXTE LT,

FEINER (%) =alBRAE T IF O A E AR BR AGHF O P-4 X 100

6-2-5 HEBFEEE
BRI TR ICHRIR 2 22 7 OBV 3CERIR LT, 3ICD~ T ADA %
IO RERE L, 10% (viv) Tk YD CEEEE R L~ U > CTEER 5% (VIv)
MU 7o afRT7 AFBIK L7z, ZOBMEEE T v a—VlikL, RNT 74
AT a7 BER LTc, T 7 0 EY R (Aum)  EERRL., ~v RER T
Vo e A TYRE LT, ZN—THT20 9 BT (RARFES, TR, TR
BiEt o 3BEI & 3VED~ 7 A B i) (2o T RIEIJ DR A FT 7. %2 Wooley
5 (173) @ 0~4 DA =NV AT LEZMNWTT T4 RIZTRAaT 7L
7z. F72bbH score 1 ; IBIEDORIGEIZISIT 2 HEROBEIN, score 2 ; #FHE D
A=V %D R XA (B OYEFEIC & U TRk S AU7ofllifk) DIERL. score
3 Wl T AR OIR R, score 4 5 HEZERDENHIC X 2 B 0w e, (2T

Al L7,

6-2-6 SFP-s 5L U M D5

7RIS~ U R R RENEIC R D X DI LB 10E 32D 4 FEIZ /31T 72, bCll
THER, 2 b — VBRI ITBE OB O A% . SFP-s BEIZIL SFP-s 2% &7
ikl & . GM BEIZ1X GM (Wako Chemical Co. Ltd, Osaka, Japan) 0.5% & /& it &
SFP-s + GM BEIZIE 2%SFP-s & 0.5%GM #iRG L7-fiktx 5 2 7=, ZhEh 12
kR L THoK & & BICHBIZE R -, REITGER 0. 5. 8. 12 MHIZH
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M7,
6-2-7 1 bCI4FER 16 AN EE

R BH AR I T R FRIR D © BRBRAS T IRFIIORERIRD> BRI L 72, 5T bCI R 219 19G
FUARIE ELISA IETHIE L7z, $72bH, 96 XKD~ A 2717 L — K (Nunc,
Naperville, IL, USA) % 5mM MgCl, % & ¢ 0.1M NaHCOg buffer (pH 8.6) (Z¥&fi#
L 72 10ug/ml 2D bCIl #E#E 1000l Ta—7 1 > 27 L, 37°C, 1 FEfEA o F =X
— Mg 4CTAH——TF A FLTz, Tb— &V iR/ K (PBSt ;
50mM phosphate, 0.15M NaCl, 1mM CaClz , ImM MgCl ; pH 7.4) T 3 [FI¥E# L |
BAF S D T AME R EFRALIE PBSHIIAME L 72 1% Rl 2L T 25CC. 1
i, 7oy ¥ 7 LT,
7 v iniE I 0.05% Polyoxyethylene (20) sorbitan monolaurate  (Wako chemical
Co. Ltd, Osaka, Japan) % &4 5 PBS+ (pH 7.4) T 1:20000 (v/v) (2R L.
U=/ 23 ETHINL, 2 FFFSIRTA »F 2X— [ L7z, PBS T 3 [mI¥EHA L,
LR 1T Peroxidase-conjugated antibody to mouse 1gG (Southern Biotechnology
Associates, Inc. Birmingham, AL, USA). THiHi L 7=, Anti-bCll-specific 1gG antibody

DIEIFFABRBA GRS & & THRFOAETE LT,

6-2-8 BAEIX T v b/ Ny MEBOY A FhA O DRIE

BRI T RRICHRIR 2 2 7 OSERHMEIZITWARE 3 VC 4 SR UARAR S FEAm 2 17
DR T AZONTYA M IA DT atToTc, 7 by FOEEELD
PEROEWED MO M L7, 7y PRy FfEZ AL, F&ED 0.1M
potassium phosphate buffer (pH7.8) with 0.2% TritonX100 (Wako Chemical Co. Ltd,
Osaka, Japan) # /X ARE ¥ F A P—Thf%, =0 (10000 rpm, 547) LT L
1B %1372, TNF-o 2% DuoSet kit  (R&D Systems, Minneapolis, MN, USA) %

FWT, F72IL-6 1L Opt EIAKit (BD Bioscience, San Diego, CA, USA) % Hu»
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THEE L, IR 19 247- 0 OB THE LT,
6-2-9 #RETERAT

ERHENTIX StatMate 1V software (ATMS Co., Ltd, Tokyo Japan) % HWC. BYfi
K OFRIEFIL Mantel-Haenszel equation %, BAEiA =27, 7 v b8y RIBE, #H1
PR a 71X/, 737 A MU v 7 72 Dunnett’s multiple comparison test %,
collagen-specific 1gG & BIHiAE Y r— F DA kI A 1% Student’s t-test % H

Wi, fERRER 5%LL T 2RI RIS AR L AR LT,

6-3 RAiE

6-3-1 CIA D FRIEER LERER X 3 7 DN

CIADFIEIL b CNHEHRTIHE O T X TO 7 /L—7THlIEZE Sz (Fig. 6-2),
a2 b= VEEDOFIER TR A ITHIN L, FEBRIE TRFICIE 90%ICE LT, &1
(2%t LT SFP-s, GM . SFP-s+GM i Z4 60%., 70%. 40% Toh -7z,
SFP-s + GM Bt = > b — LEEIZxE L CAE (P <0.05) (MK T L7z, SFP-s + GM
(3 12 8 £ TRIERDIMZ ATV,

BEIR A a 7 I3 E kA I ER L. a2y b — L BEICBWTC 11 A1 3.6
+ 082 L7z (Fig. 6-3), ZOH%DOTMNITIT L CRERK TRIZIZ34+£08 &
72ofr, ZHUCXKF L C SFP-s £ 25+04, GMA£2.1+1.2 T, SFP-s+GM #f (1.5
+0.7) Tz be—/UHEICH L THEIC (P <0.05) KiEZTRLZ, CIA D3
JEIZ 2 he— VRECIIMER 7 lHEH CTh o720, GM BEZ RO Tl B 5-8E T

13K 1 @ EEN T,

7w Ny ROBERIRES 1L EHKIC=2 > b e —/LRETIE110.8 2.7 (%)
L EH L7 (Fig. 6-4), ZHuUcx LT, SFP-s#f105.7 + 2.7, GM #f 106.3 + 2.0

T. SFP-s+GM #f (1028 +1.3) Tik=y ha— /L lckt L TAHE (P<0.05) 72
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il &R Lz,

6-3-2 KEZIt
4 FEOREIZIFERITHIIN L 23 g Aiffe T—EIZ=#E L, BRI TR E THEFFL 72
(Fig. 6-5), CIA 3&JiE DBA/L ~ 7 ADIKEIZ SFP-s & 5\ & GM B 512 K D3

B3 7o T,

6-3-3 1 bCI4FEM 1g6 PUAL S RICRIEEY A ~H A oD EEHF

SFP-s & GM DOf% 0512 K 25T bCll K2 1gG HiikZ 51 L 7=, Table 6-1
29 2 & < (SFP-s & SFP-s+GM # 5.8 G FLiAih L % £ 41 342 + 66 ng/ml
& 358 +49ng/ml T, = b u—/Lff 456 + 98 ng/ml & LbiEE L CHE TILR WA
KR L7z, B TIRED CIA 7> F 3y RO RED R— N RIEFOY A |k
B4 1%, IL-6 1% SFP-s+GM B (15.0+ 1.6 ng/ml) T=> b —/ L (220£15
ng/ml) (Zxf L CTHE (P<0.05) Z2METZRL. TNF-o [T X TORERIZ AT A

LIV o T,

6-3-4 CIA IC Kk HHEBHREDEEDR
Fig. 6-6A |2 2 Bfi O TR 2B EIC OW T HEORERG 2R, 2 hr—

;—'—»[
= \__

JVRED BT O AT AT ER ORI D B B v, $UE Rk O E
LB XA (RIEAR OBFEIC X 0 Rk S V- kifk) DR, e Rk
DRIEDN T BTz, TAUTKE U T GHE TI B R o RAEME M E o il 2
DRIENINZ BTz, BHEEOREEOREIL GM FE>SFP-s #E>SFP-s+GM FED
T IR > 7o MR PRI R EFIR A 2 7 ZRE/ 72 3IED~ 7 R ZDOWNWTRT &
= ha—/L, GM, SFP-s, SFP-s+GM #tZiLZh 38, 28, 22 ., 17 TH
7, Fig. 6-6 BIT/RT T &<, FEOREIZa Y b —)LERIIx LT SFP-s

(P<0.05). SFP-s+GM #f (P <0.01) THEIZHHE Sz,
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6-4 HEE

CIA i3t FD Y 2 v ~FHEHROET L L LTHW L, FIRIESCTY =
U~ TR EOFMICHN O TS (174), Kato & (169) (X7 031 47 4
2 A Lactobacillus casei Shirota #3 b CH (ZxF3 2, MRG0 SO % & Afi
THZELIZLSTCIAZIEIT 22 ENTEDZ L AR LTS, £7- Baharav

(170) 513 Lactobacillus GG (LGG) DAEZ&Tra — 7L F OO 5T &
D Lewis 7 v FOBEEIRENE LI EERE LTS, EHIZ Kano 5 (175)
IZ L. delbrueckii subsp. bulgalicus OLL1073R-1 73 CIA ~ 7 A DJEIR Z i35 =
EERLTVD, TRNHOHEFTVTNGLT 7 bAFLAOERFEZHNTND
73, Baharav & (170) (3 LGG DHIRAER RITHEM DAFFVEICER L2 &
ZRLTCW5D, 72 Kano 5 (175) i L. delbrueckii subsp. bulgalicus OLL1073R-1
WX CHEASNIZEZET F 7 2 a ) CIA O E U L 8Hins b D IFN-y FE
AT 5 2 L AR Lz, ZHUE IFN-y EEAEOIENC X 5 bC 111Z%4 5 Thl
VAR AR CIA OIFIOZER EHERIL T D, 2O XK D ITEREED 5\
(SHEIREER 7y R 7 E CIA OWEBEIZEN TH D Z ED/RINTND,
—HT2AF U FAVEELTHREGA Y 7 TR HIEDS 17B-estradiol
IZHEELL WA Z ENmB TS (176), 17p-estradiol (50 flfim o> 14 % 411
il U CGRAERGREER S (177) b CH #FRMESRZME 5 2 L n3mbh T
BY (178), a7 =T U TREFNITS = AT A 2R G LI~ v AZBWTH
B DRIE L RIEDORE R END Z LR @EI LTS (179, 180),
Verdrengh & (180) [ZBIEI DM FHIFHINIC I W TS =27 4 U F b5~ U XA Tig
BRDNEIE & B K FARE O FREE DR AEBENIME S . 7280 Cll LR D L~L B K
ol LTS, FRIC CHFUR L~Ub LR O 1k & ORICITA
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B ZRDTWD, SREIOFFETIL, SFP-s A bCI FHRED IgG & IL-6 247
fil9-5 Z 12 K> TBDA/L~ 7 AD CIA OFEHE & HE R 2 Il 7~ 5 Al el A3 R

ST, SFP-S ITIFARITEENTE O T, RBEEEZIF 100CTME L TT L2 —
VTHIH T 2728 ILIRE L EEREOFER K, ~7F N7 U 1 %2 DNA, RNA 72
EORNEBERS N EEND, TR > THAEMIZ L > TEB I N4 VY
TIRY, BAR=UREDOT TV a B BAHWEINTF RREREEND,
L22LSFP-s 1D E DRy HY CIA DFEJE L HEROIHNZ A G L TV DT L
TIEAPATHY . FHFMARRFHIASHOBETH D,

GM Zh AV &7V ay MEBIRT v FOET VBV THREFEM %
BT DHIEIRENTVD (181), GMIINO &7 v AKX 7TV E2 DAL
WA, TORERE LT LRI 2mMRIEEREZ AT 5 (182, 183),
Tsi © (184) 1%, RIEMHEERZ AT 2 H=F A L GM DIRAEHREGIZCIA 7 v
~ ORI R OMFRFREES MG L0 b IHl s 2 2R L TWD,
7= Beren & (185) [ZBE&EIAR T v FOET/ZEBNT, GM BNz FuA F U4
el T AN U~ T3y MEOIRA THERGEEREZ AT 5 2 & 2WE
LTEY, BEEORERISORZEZRT LT GM B LY b2 2G5
ELTWD, ZThboHEEFRIC, SRIOBIETIE SFP-s & GM D [Ak§# G-
FHME G L0 & B R ORIR A 27 & RIREN 2 o L, 20 B EfkE Ak
D IL-6 OFEAZIEI L7z, Zd SFP-s & GM OFEINZhFIX SFP-s @ b CIl 1T %}
T HRIEINEMEMRIZ L D b D& GMORIEMHIEMIC L2 b0 EFEZ D,
fthf5 .~ X—=T MlAOH 7 > F ThUTh2 IZ X > THEAEIN DA FMEOA
T AT H ORERBOERICHEBERESH ZRZLTNLEEZLNATND
(186), & HIZ Th-17 fifaD~—H—Toh 5 IL-17 (XY = —~ FHEREHIK S CIA
(2B T D RIEMEENEY A R A TH V| Thi7 o3kl CIA o]z
LlebT I ERHESINTWD (187-189), A RIDHIZE T, SFP-s # 52 LD
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Th1/Th2 & Thi7 #if D5k & OAHBERIGRIC OV TILdH & B> TIEZRVW 23, SFP-s

& 5N SFP-s & GM DIEAEMIZ X % B CAEREDOIHID A 1 =X L2 6
2T H72DIT, SBRERDIMEDLELEZ X B,

flidm & LC,SFP-s 38 LN SFP-s & GM DIRG#73 CIA OFSIE & 1 & % FH N
IZHHI L7 2 LS SFP-s D b IR A~DISH O AIREME R S T,

6-5 /ME

bCH DHFE L VFEIE Lz~ v ABEIRET /MIIX LT SFP-s 137 v k3w
NAEJE 2 812 & 3~ 5 RAE & Jifil) L 7=, ¥ 72.SFP-s % GM & [RIl# 5- (SFP-s +GM)
THZEICEY, K2 OHMBE X0 HIROIIEMNSIZ R Uiz, $7o. ik
FEEBAL DM FHIFT RO RIEA 27 1%, SFP-s, SFP-s+ GM & bIZAEIZIKT L
72, bC I 2% 32 1gG HLiR D FEA= 1 SFP-s, SFP-s+ GM THIf] & U A H A %7~ L,
F I RIEFNLD IL-6 1L SFP-s+ GM TH B Sz, 2D OFERN S (SFP-s
X GM & OHFIC LV SIEZFMAYIZIHI L. Z4UT bC I T 5 S S i &
SFP-s 2MEffi L7=%4 LB 2 b, SFP-s O b hEIEiZ~D I O ATREME A /RIE X
e,
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Table 6-1. Effect of oral SFP-s administration with glucosamine hydrochloride
(GM) on levels of anti-bovine type Il collagen (bClIl)-specific 1gG antibody in
serum of and cytokines IL-6 and TNF-a in homogenate of hind footpad tissues of
DBA/1 mice with collagen-induced arthritis

Groups
Measurement n
Control SFP-s GM SFP-s + GM
Anti-bCll-specific 1gG 10
antibody (pg/ml) 456 + 98 342 + 66 497 = 55 358 = 49
IL-6 (ng/g) 3 220+15 220+32 183+21 150+ 16*

TNF-a (ng/g) 3 13401 15+01 12+01 12-+01

The antibody levels were measured using an ELISA in the blood samples
collected at the beginning of and the end of experiment, and expressed as the
difference between 2 values from the 2 samples. The concentrations of cytokines
were measured by the ELISA Kkits in the supernatant of footpad tissue
homogenates from 3 representative mice of each group. Values are expressed
mean £ S. E. (n=10 for anti-bCllI-specific IgG antibody and n=3 for IL-6 and
TNF-a). *P<0.05, significantly different from control.
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Score 0O Score 1 Score 2 Score 3

Figure 6-1. Examples of arthritic paws assessed at clinical scors from 0 to 3 in
bovine type Il collagen-induced arthritis (CIA) mice. CIA was induced in
7-week-old male mice by intradermal tail base injection of 0.1mg (per animal) of
bovine type Il collagen (bCIl) emulsified in complete Freund’s adjuvant. At 5
weeks after priming, mice were boosted with the same emulsion. The clinical
severity of arthritis on each paw was graded on a score of 0 to 3: score 0, no
change; score 1, mild swelling and/or erythema or digit inflammation; score 2,
moderate swelling and erythema in the entire paw; score 3, severe swelling,
erythema and joint rigidity of the entire paw and/or ankylosis.
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Figure 6-2. Effect of oral SFP-s administration with GM on incidence
of bovine type Il collagen-induced arthritis (CIA) in DBA/1 mice.
Control group was given basic feed only. SFP-s, GM and SFP-s + GM
groups were given basic feed containing 2% SFP-s, 0.5% GM and a
combination of 2% SFP-s, 5% GM, respectively, during experimental
period of 12 weeks after bovine type Il collagen (bCIl) immunization.
Each group was consisted of 10 mice. *P<0.05, significantly different
from the control value. GM, glucosamine hydrochloride.
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Figure 6-3. Effect of oral SFP-s administration with GM on clinical CIA
severity in DBA/1 mice. Clinical severity of CIA in each paw was assessed
weekly using an established clinical scoreing system ranging from 0 to 3 as
exampled in Fig. 6-1. The score was expressed as a cumulative value for all
paws, with a maximam possible score of 12 per mouse. Values are
expressed as mean S. E. (n=10). *P<0.05, significantly different from the
control value. GM, glucosamine hydrochloride; CIA, bovine type Il
collagen-induced arthritis.
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Figure 6-4. Effect of oral SFP-s administration with GM on
footpad thickness of DBA/1 mice with CIA. The right and left
hind footpad thicknesses were measured using a caliper
micrometer at the start of and the end of experiment. Mean of
right and left footpad thicknesses was used as the value for a
mouse. The percentage of increased hind footpad thickness
was calculated by the formula: Mean footpad thickness at the
end of experiment / mean footpad thickness at the beginning
of experiment X100 (%). Values are expressed as mean +S. E.
(n=10). *F<0.05, significantly different from the control
value. GM, glucosamine hydrochloride; CIA bovine type II
collagen-induced arthritis.
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Figure 6-5. Effect of oral SFP-s administration with GM on body
weight of DBA/1 mice with collagen-induced arthritis. Body weight
was measured individually at 0, 5, 8 and 12 weeks during
experimental period. Values are expressed as mean + S. E. (n=10).
GM, glucosamine hydrochloride.

92



5
I
* *%
o [ T
o]
[&]
2
g 3 |
g ?
9o
2 2 /
I %
GM (mean score 2.8) SFP-s + GM (mean score 1.7) Control SFP-s GM SFP-s + GM

Figure 6-6. Histological analysis of the effect of oral SFP-s administration with GM
on the histopathology of the hind footpad (or ankle) joints of CIA mice. (A) The hind
footpad (or ankle) joint tissue sections (hematoxylin and eosin stain; original
magnificationX40) with CIA lesions which are regarded as representatives of the
respective groups. In each group, 3 mice with clinical arthritic scores close to the
mean one of the group were selected for histological examination at the end of
experiment. The section of control group reveals the erosion with an associated
monocyte infiltrate, pannus formation with superficial cartilage damage and
subchondral bone erosion (mean score 3.8). The sections of treatment groups reveal
less inflammatory lesions than control group. The decreasing order of their mean
score numbers is 2.8>2.2>1.7 for GM, SFP-s and SFP-s + GM groups, respectively.
(B) A total of 9 joint sections per group, i.e. 3 joints (tarsal, metatarsal and
metatarsophalangeal) on a paw from each of the 3 mice, were evaluated in a blinded
manner and scored on a scale of 0-4. Values are expressed as mean = S. E. (n=3).
*P<0.05 and **P<0.01, significantly different from the control value. GM,
glucosamine hydrochloride; CIA, bovine type Il collagen-induced arthritis.
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N
1 LT

AT 2 RO AL & BER O IA Z R U= SR BEFEY) SFP (Soybean
milk-Fermented Product) OREREME L ZDIEHA = A L2 EIT L, NA F Y
=7 AL LTOFAMEEZREFT 5720, 1) SFP OIBNEREESE & R g1
SRIEM. 2) RGBS AMBWER /Gt L7, £72. 3) SFP BEEEO TS A K
AV FERE & PRI SRS BE O iV Lactobacillus plantarum BF-LP284 k&

(LP284) #Z ik L. LP284 OHUIGZIEIE & £ OB A MET Lz, & HIZ, SFP
O AR 5y (SFP-s: SFP-Soluble fraction) (22T 4) @&ifiEdk#, 5) A - &
PEREPRE UG, 6) BARZSMBIIEM 2 et L7z,

1) SFP O & FERIRIEREER & EIEREIER/ER

— %72 A A& (TID: Traditional Japanese Diet) Z 1B L 72K T > T ¢ 7| SFP

(450mg/H) % 14 HEERAH =¥ % & FEfEd Bifidobacterium & AN 7 F
AR A EISEIN Uiz, E72mEE PR 1gA R EEOHN=IE SFP FETA
BlCEEZR LTz, —JF, WET.LORKCKER (WD: Western type Diet, PIEHEL
5% 3009, 900kcal) Z BB DA 3 HEFEIL L72AR 7 7 ¢ 7 O#F#EH Clostridium
O EFERITARIZHEMLIZ25, WD & [RIFFZ SFP Z8H (900mg/H) 4252 &
2LV L, S 512 Bifidobacterium O AR LTz, BB AFERBDE D
PENE L2 BEE 9 5 #4E b B-glucuronidase T MEIX, WD fBHURF X TID BHEURFD 5 %
(CHIAN L 7225, SFP BHRHIFHEEIM L 2o 72, LLEDORER KD SFP 137 r—F
AU CENBREZ8E L, E 7RI O RIZ K 23805 AMsI o5 0 Ak
SIE OHPEMAREEIC K0 RIGRAFDORNA Y A7 2B L 5 2 W REMED R
STz,

2) SFP @ Kpah A HIH Ve
1) OFEFRIZEESE, SFP ORIGA AMHINEH % 1, 2-Dimethylhydrazine {t.77-%&

94



NATET I~ T A% HWTIRET LTz & 2 A SFP IR O R4 % A B IS Lz,
I SFP OHUESVEFAMF 2 Meth-A S AEE 7 /L Tt Lo, SFP 1T k2%
BAET V& RIERIZ Meth-A IS OHFE A INHI L 7c, 20 & &~ 7 2 O figHii
Z Meth-A fifc & 1EF0 L, BIOFT 7o 72~ 7 ZIZBAHET % Winnassay #1T->72 & 2
%, SFP # R Meth-A HUMBHERE I LL~F BICIEG OMIE A I L7z, =
Tt 2 6 SFP 5~ w7 2 O Plg o i AE H Aon s M B A R S T
T ENIRER S iz, — 7. Bifidobacterium €35/ h3A A — b~ T A [TERE~ T
Z X0 AR AN L7228, HEE ~ & (2 SFP <2 SM & 4 i il H % A & 5-
LT MBI Uo7z, 2 b OFERN S SFP OHUEE ) 1375 +
FIEDIELTH Y . BB G- O rTREME DN R S AL72,
3) LP284 minfER E S

AL OB R IRERIGEEREZ BT 52 MmN TND Z b R
BEEE 7 BROIEEIR DGR 2~ © A g~ 7 v 7 7 — 2 @ TNF-o BEA %
FRARIC LR L7z, EORER, LP284 DFEEK (H-Lp) 23 &IV EMEZ R LT,
A VR (PP) fIC BV TIk LP284 DA A (L-Lp) £ Y & H-Lp 23381
TNF-o., IFN-y EEAM: %R L=, £7- H-Lp % Meth-A [EEBE~ 7 2 TR D&% 5
L7 2 A, MBBIOL-Lp LV bIEEOHEIEEZIGI Lz, Z OfE) S SFP
DOREFIHITER I H-Lp DR E < FE LTV D ATREME S /R E 7z, IRIZ H-Lp
I% Meth-A B~ 7 2D PP il IFN-y FEAEZHEFR L, S S IgfARIZ sV
T IFN-y FEA AR L=, Z AL PP CIEMAL & 7= e i H3 st | S 58 L
72 AR LTEY, Winnassay ThiEsd 4172, £72 Meth-A BfEi~ 7 2D
RIS Y > /RBRkdr, CD3THIDEI A2 H-Lp IC X 0 L7=, bR X
V. H-Lp & G2 XD PPIZEIT Dl siE b St g BT % 8150
FEDHESE U, APE BTS2 R o 72 ) o SERDSIEEEAL IS Homing 5 Z 12 &
> TGO A M L & & 2 b,
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4) SFP & U SFP-s DEIMEHREEA

FARFIE @ ILE Z ~ & (SHR) 1 SFP, SFP-s 72 5 TNZ SM %% 1 BRI 5 L |
MEDZEAZ T — /v J 7YEIC K0 FFBLIMANZE LTz, & DOFES SFP, SFP-s IX
F 5 5 R BIH T v MO L THERMER T 2R Lz, —7. SMITiE
RTEHZRI 72N D, FEEC LD JER TWE OREADHER S iz,
% Z T SFP OW[IEMEHE 5y CTd D SFP-s &y &M L7-fE R, #EOFRMGZ R
TECIMEIE T ERANRO iz, ZOEGIEImE EFICEEST L7 S
Ty 1 EfEE (ACE) OMFEIGMAEZ /R L7 Z &vh, ACE BHFENBEIEME
HAH=ZRAD—DLEZ Bz,
5) SFP-s MAT - BHEEEERE/ER

SFP-s |2 L DT - EHEREfE EXBEEN 27 4% 2 —/L i (DCA) AffT v b
ROEWIHZ 7 NI VART vy FEHWTHRE Lz, WThoET Licisn
TH SFP-s IR FEDIIE LT ANTI XUV N T AT I ) NIV AT 2T —
VEO EF 2 A EICHH Lz, S5 DCAAMT v b TIXBEEDIRIETH S
I IR FRER BT EFRIEMAN A B, BHiEUENRES N, —F,
SFP-s 1% 7 v Mtk OB OFMREEEMIIC W T, 7 v AFRIRbIC X 2 LR
IKEMREEE L LRk E 2 MG Lz, 72, ~va Y77 b Re iR
& LT NREERR L b Uiz, 20 Z & 5D SFP-s OFIELAERIC & 0 AHfaiEE
BHomfp b s <, JF - BilEER IR b B2 6T,
6) SFP-s A& 2 4 FA

UMM aZ—4 0 (bCI) i L0 iHs LIZBEEIRET L~ U AT L,
SFP-s |7 v h/Ny NMBEEAZIEE L T HRIEZMGI LTz, £7-. SFP-s Z /L2
B R (GM) & RIS (SFP-s+GM) §5Z Lic kv, &2 OHMm#E
5. X0 OSSR &R Uiz, Eio, BERRIEAL ORI R R O JIE A

271X, SFP-s, SFP-s+GM & HICHEIZIK T L7z, bCIIZKd 5 I9gG FLiRDE

96



4213 SFP-s, SFP-s+GM Tl S L DA 27~ U, £ T2 RIAEFALO 1L-6 1%
SFP-s+GM THEIZHIHI Sz, TN HDOREREI B, SFP-s L GM & OffHIZ &
D JRNE 2 FMAIZENHI L. 23U bC Ik D 5SS % SFP-s 2MERf L 72 %
EEZBNT,

UL E1)~6)DfER % Fig. 7-1 12 F L7z, SFPIZHEN 7o —F DtkEEZN LT
5 EOREIITE 2 b RN A RMEOPIMEELZ 726 L, RIBENAZ
PN U7z, SFP JEEE O 1 > LP284 ONEGERE KX, MlafEEHE2HTH U >
IRERZIE TR U RS 2 B U 72, SFP-s | ACE BREEFIC X 2 @ i E B
TR IZ K DT - BHREIR S E . SR OB & 25 B
WEIEH < ZERHLMNE o7,

ARl EMESCEER ., I - BEEEESCEER ., BEfSRYCEEERICONT
TEN T 0 —F ORFIE1TO R o T, BN T v — FHAH3ME £ o il B
5 & (190) <°. W Clostridium OHIIN2Y DCA JEE ORI Z & 7= 5 UIFHE
REIE B 2 T T 2 & (143, 144) (FREICHE SN TR Y . £ ANFET SFP-s
DR R GLESEEMER N RB SN2 2 D, BRNT7r—F L DR
DWW TS BRI LI & B 2 il

—J7. SFP OSREMER /Y & LT, KEA D IFE, ILEER HE ARy, ACE [HE
PEE® Sy, T W, A Y7 ITRRYV R VERRBINTR, 2D DR
AEIEE B, WAETE L OMBIICE L CIXE bR oMt E L E X bivT,
RGZ T KD DRFONDAEBIEERTF RELTT I VR 43 )57
LTV NHLTWS (191,192), LV I NF-k B, A b A VEEA
EIHIL, v atdv s —8-2 (COX-2) L Lzbsds 2 Lick-T
PURIEVER 2 - 97130, SR LERCHUSE R E A L. a2 L AT m— L a8k
DOFIENC b RS 5 Z LN HI TV D, SFP HIZITREAZ LV £ < OAFRTEM
NRTF IPAERRL TWD Z &R HER S 4L, SFP D LAk RetEIZ %5 L T 5 A]

97



BEMEDNEWZ b EBEET T NORBIISHOMETH D, I HIZH
HRE CORBICHA_EEBE CORBICL VAN AIREEMI LV EMSTH S

(193-195) Bz bbb Z b, SFP FEAZH Wl 4~ OILEEEZ X 2 5B
PEN) & DI ATV, ZEFEIC L D FBEOF AMEIC OV TS BRFNLE L
EZ b,

CLE, RWFGES SFPIINA AV ==/ AL LTHEEL L WVIIHBAN 7 —7F
A UCTE L. IBNBRERSGE, SEmiE, B2 oMM, milEsE, iF - &
PEREME E s, PARIRUE R ERk A A T2 2 LN 2o T,
T2, ZTOEOEFEO—ENIH LN S, 5 EORBREOHR - B IcH 5
TOAWRRBEHEN THLZ LR L 72 o7,
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Figure 7-1. Function and mechanisms of SFP, LP-284 and SFP-s.
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