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H 0-N\OH H
0 0
CH,OH H OH

Fig. 1. The chemical structure of konjac glucomannan
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Allergic symptoms

Fig. 2. Outline of immunologic pathways in the pathogenesis of allergic disease.
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Konjac powder
(KP)

l Alcohol-purification
Highly viscous KGM Alcohol-purification
(PA, Propol@) 44— Purified KGM

l Pulverization

[ Pulverized KGM ]

(S'p), @-p), (U-p), etc

i Granuration

Fig. 3. Manufacturing process of Re-granulated fine KGM
respective KGM powders. (S-gw), (Z-gw), etc
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TVHRENERTE T,

Fig. 4. Scanning electron micrograph of
respective KGM powders.

The samples were coated with gold using
a fine coater (JEOL, JFC-1200). The
structure of surface of KGM was
obserbed under a scanning electron
microccope (JEOL, JSM-5500LV) at the
accelerating voltage of 5 kV.

Bars = 50 um.
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Fig. 5. Particle size distribution of respective KGM powders.
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Fig. 6. Change in the viscosities of respective 1% KGM solutions with incubation time.

The absolute viscosity‘ of 1% KGM solutions was determined at 25°C by a B-type viscometer.

Table 1. Comparison of general qualities as foodstuffs in respective KGM.

Konjac glucomannan

KP PA Sp Zp S-gw
pH 6.8 6.9 7.1 7.0 7.2
Protein (%) 3.4 0.7 0.7 0.9 0.6
Fat (%) 1.1 <0.1 <0.1 <0.1 <0.1
Ash (%) 4.5 0.4 1.0 0.7 1.0
Aerobic plate count (n/g) < 3,000 <300 < 1,000 < 1,000 < 3,000
Coliform group Negative Negative Negative Negative Negative
Carbohydrate (%) 75.0 98.5 96.8 96.8 96.5
Peak viscosity* (mPa's) 56,200 2 123,700 b 35,100 ¢ 34,700 ¢ 32,200 °
Average particle size (um) 274 301 101 77 156

"Viscous value after 42, 7, and 2 ¢ hours in respective 1% KGM solutions.

.12.
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B KGM OB EEORFHIBWTIX, Zp % 0.2%, 1.0%BITU5.0%DEETHERMLE
bDEHHAWE,

EREYE AV a—L _

4 JB#E OB NC/Nga = 7 2 (Conventional grade) %, H7A SLC #a&tt (M) X
DIEA LT, 1BEBILICAT, 23 +3C, 12KHI & DY A 71 C, FROMAERL
LKEZEHEBRSY, 8EME (12E&HET) AELL.

WEF: KGM OIBFEHRORETTIE, 12 BfE Tay e —A R cHE Lk, AD
ZHRIE L7 NC/Nga v U 2%, Aa7{H, BEITEIR LMY Total IgE BERHEICRD
&9 2B, 1B 5 ILITRE L, 12885 5%Zp WWINEEL L 7k % 6 B B BEK
S, Hom#: KGM ORI VER 2 382 Uiz,

BEJE IR RIS K OMRAEATE) O R
BELICE > THRESN TV HEIC LY, REROEREFE L7z 20, BERERIL,
P (BRATEN), HL - FU3E, VI, B0, SR EROBELX TN ThRAaTHL
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oo AaTHE, 05 SBER, 1;8E, 2 HREE, 3;MELL, REMERITZOSHE
Tl

FEACHELTERNRMMEE T 5720, EFIRELITO Y ROBMITH 4 82% L
oo BREEDT—VZ LI 30 #EOBEEITV, D55 20 K~ v AR%ETEN,
BEBIOEREL B EEEZI TV ML, BREBDTHOLIEDDETE 1 HE L,
TN—I TR & L,

MEEF D Total IgE BD43HT

2 BEC LT, REMRE TTIRBARD DERIL 21T o 7, BRMBILT ITELOHE (2000
rpm, 103 EFT, B bivk MEEAHE T-20CTRE L,

MmiEFD Total IgE Bi, ¥ KA vF ELISAEIC Lo THOH LTz,

ELISA (5 TOSTCHERT %, BEHMAHAE (purified rat anti-mouse IgE mAb, clone
R35-72), B AHAE (biotinylated rat anti-mouse IgE mAb, clone R35-118) B L AR #
v % — K (mouse IgE atandard) /%, BD Biosciences Pharmingen (San Diego, Calif., USA)
DOBALTLbDERW, ¥, REEIUTOHOEMEA L% : PBS 8y 77—, NaCl
8.0 g, NazHPO4 1.16 g, KH2P04 0.2 g, KC10.2 g/ 1L 2 U Q7K (pH 7.2~7.4) ; ¥eiiK,
PBS+Tween-20 0.05% ; 7 v ¥ 7Ry 77—, PBS+BSA 2%

ELISA #B%X Pharmingen 7’1 b 2 — L2 BEIZEE Lz, UTICFOFIEE RS,

ELISA 7 v — MZ PBS THIR L= EMHATE (X250) % 100 ul Ah, 4°CT—HeEE
L, b= haMEL, TuyXr 708 1 BETo%, TeyX sy 7r—
ﬁ%ﬁbkx&yﬁ%Fwmnwmmgsﬁﬁﬁzﬁﬁﬁbt%@)itmmﬁﬁyfw
Z 100 pl #NL, 37°CT WIS Sz, FL— bR L%, FRLUEREARGK

(X250) % 100 pl MM%x, FRT 2 BERGE®E, 0%, 1000 HH]RL1E
AKP-streptavidin (Pharmingen) % 100 plfi%, =|ET1REARGRSEE, &#%iIC, 7
L— b ZFEFITHEE L, Attophos® fluorescent substrate system (Promega Corporation,
Madison, Mish., USA)Z B\ CEGIRE ZHRIE LTz,

HERHRAT _

/oM T—5i3, FHETENERE (SE) TR Lz, KELAREX a7 OEICBIT 3
FHEOFEERER, VS y b=—0 URELERA Lz, £/, M Total IgE &
DEFEMOAEZEIX, Student’s t-test IZ & > THIE L7z,
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2-2. # B

%% KGM @ AD fER %I /EH

NC/Nga ¥ U ZADRERER & BREATENCK ¥ 2 45 KGM 0 &%, £8 2 LT~z
R%Z, Fig. 7T @B LUOOICRT, 2y ha— BT, 8EEMED M LW RRITE 2
FHboh, Z0O% 9~10 BEIZHT TEN, EHB L OEBICHE, Hi - LB, HE &
BREDOT NE—MEER (AD) BORBETHER SN, 10 @RI Ts a2 ba—
NEEL Sp BEDOABEED 1 41%, Fig. 810R T, =V ha— B LHELT, A<
B (KP) #, BftE KGM (PA) BB X UKL KGM (S-gw) BTRERL LN
FRATREF L, BB KGM (Sp BLUZp) BT, ZhbOREOER
BIfEARBER S h 7 (Fig. Ta).

(a) 10
,é.)\ —O— Control
H —e—KP
Q
o
70}
-
)
£
g
O
a

4 5 6 7 8 9 10 11 12

—0O— Control Age (weeks)

Scratching behavior (n/20 min)

4 5 6 7 8§ 9 10 11 12
Age (weeks)

Fig. 7. Inhibitory effects of pulverized KGM (S-p and Zp) on the increase in dermatitis score and
scratching behavior in NC/Nga mice. (a) Clinical skin conditions in mice during the 8-week experiment.
Values are expressed as means + SE with 5 mice per group. *p<0.05, **p<0.01, vs. the control diet. (b)
Scratching behavior in mice during the 8-week experiment. Values are expressed as the total number of

scratching incidents in 5 NC/Nga mice per 20 min.
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Control

Fig. 8. Representative photographs of NC/Nga mice at 10 weeks of age. The left and
right photographs represent the control group and pulverized KGM group, respectively.

BIATENE, &8 (5IC) 2% 20 HRICE oW 2B DA E CTHM L 7=, BREEIST,
AD #ROIRIEETLEIC > Ta vy he— B TIREER EENAL LN, 12 BE T 300 E
WCHEL, LALRYDL, M KCGM BT, 7850588V RY, BITE
WEEICIHl S hiz (Fig. Tb),

2BM T LRI EITYY, M8 D Total IgE BZ2 947 LR %, Fig. 917 T, a2V

hE—ABETIE, AaT7EOEFICHES T 12 B E TOMIC Total IgE BOEZE 2 FH M3

MERBEhizc, a3 hr—AREL B LT, KP #, PA BB LV Sgw B TIHERL LA
Mol Wk KGM B TI3E IgE EANEEICIHE Shi, ThbDEND, %K
Pz e Lic KGM 23, AD OFJEER FB5 - B4 2R REM L LTESTH 2 LRg
Sz,

—&—S-gw |
100 -

400 A
—O— Control
-’—é‘ —e—KP
E 3004 |, pa
2 —A—Sp
2004 | oz
=
8
(=]
=

Age (weeks)

Fig. 9. Inhibitory effects of pulverized KGM (S-p and Z-p) on the increase in plasma IgE
levels in NC/Nga mice. Means + SE with 5 mice per group. *p<0.05, vs. the control diet.
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ke KGM @ B BRI T R FROZE

RIECORBRFRERND, BWHERE Lz KGM 7 VAXF—EARD 2 2 LAVRIB &
TS, ERLE A LTz S-gw BEICBWTHIHIZIRB A Do o2 & h, Z0O/EA
i3 KGM DOREREICMA CRFEPEERBREZ b O LR S, £2°C, AD#
HITERICRIT DRI TROBELRRD 7D, I DI KGM BROBE 2 REt LTz,
MITEEOHEEZITY, 2BEOBEBHHKGM Xp BEWUp) #ERLE, Thbok
AL LT, fE, RFEBIUC—RGEEZ, BETORE & RRCHT LIERE,
Zp LT Table 2 12739, EERFRIE, EHEH Xp 2% 30 pm, U-p 2% 17 um
T, BLESTEOHE/DN Uz, BEC— 7 3B R 2 EET L, 2hEh X-p 2% 30,000
mPa-s, U-p 234 9,000 mPas Th -7z,

Table 2. Comparison of phisicochemical properties in respective fine KGM powders.

Pulverized KGM

Z-p X-p U-p
Protein (%) 0.9 0.9 0.8
Fat (%) <0.1 <0.1 <0.1
Ash (%) , 0.7 1.0 0.8
Aerobic plate count (n/g) <1000 < 1000 < 3000
Coliform group Negative Negative Negative
Carbohydrate (%) 96.8 97.5 97.9
Peak viscosity*(mPa-s) 34,700¢= 29,200P 9,000b
Average particle size (pm) 77 30 17
Particle size distribution (pm) 5~200 1~100 1~50

*Viscous value after 22 and 1P hours in respective 1% KGM solutions.

IR COEE & R, 0 KGM @ AD JRER L UF IgE MEOMBIERICBT %
BRFROBEZTFE L, NC/Nga <V R (48E) % 185 LEWE L, £EREE K%
HEERSE 12 B8 CRE L, 2BRCLIE, vy AOREARE, BRETEHRLO
I IgE BiZ DWW TR TR %, Fig. 10 ()~@IR7, 2> b e — V@ L i,
WO KGM BBV TH AD #ROFREITHE (X 2 71E) , BITE 72 b ICE IgE
MyED, FBICHH Sz, EOERIE, Xp BB\ TR R2HMA3H 7203, HEF
BV b FROIHZIR ThH o 7,
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15 A

(a) —@— Control
- —O—Z-p (Av. 77 pm)
g 10 4 —A—X-p (Av. 30 pm)
@‘i —A—U-p (Av. 17 pm)
24
5 =
g .
n L]
O 1 I { T I -1
4 6 8 10 12
Age (weeks)
(b) _ 200 - —@— Control
8 —O—Z-p (Av. 77 pm)
c%’ 150 9 —A—X-p (Av. 30 pm)
= —A—U-p (Av. 17 pm)
E 100
=]
%‘D 50
5 i
3 i
&Kok
0 T T T T T T T T ]
4 6 8 10 12
250 - Age (weeks)
(C) —@— Control

200 4 —O—Z-p (Av. 77 pm)

% —A—X-p (Av. 30 pm)
3 150 4 —A—U-p (Av. 17 pm)
)
3 100
o]
=

50

0 - i
4 6 8 10 12
Age (weeks)

Fig. 10. Dietary finer KGM (X-p and U-p) similarly inhibited the increase in dermatitis
score (a), scratching behavior (b), and plasma IgE levels (¢) in NC/Nga mice. Means + SE
with 5 mice per group. *p<0.05, **p<0.01, ***p<0.001, vs. the control diet.
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BERMENCR T 28REZ A4 I (BEDR) BLORESEEORE
Wk KGM o AD #ifflfERICR T, TOMERAPREShIREORE] (BRME)
RO REBDOEELRF L.

IR TORER & FARIC, B KGM (Zp) % 5 HEE%DEAE Ty b —/UZiwmL
-8R AW T, TRERIRZMRHF Lz, AD #385E L7 NC/Nga <7 X (12 @#, o) %
BEL, A7, BRITER LT Total IgE ENHEITRD L9 28BS, 185
CE Uiz, 12800 Zp Bk & k% 6 BH B BHERS Y, K7 KGM Ok iaml e/
EFRELL, FAIZLIE, HERFRE (Xa7) BIURBITE (&% (5K 2520 4/
ZHoBWEROEE) 2BELLERE, Fig 11 @BXUOITRYT, £k, 2BEI
LT F D Total IgE &% 45347 L7=#ER %, Fig. 11 @QIZR7,

REREBE L 12882 D, 2V ha—ABTREERER (RaT7E) &BETEIC
B2 <, BBV o7, Zp BTV TYH, av bu—Ai#tlnETe, BidE
DRI oTz, M D IgE BB U Ch FRRICHBEM TEIX L DR o 1o, Zp BT
16 Bk TidZe LAEMEMICH Y, 18 B THAEL BIET L, ThbDORRND,
HokyR: KGM @ AD #HIERIL, ERERET 210D OBBMEETH Y, 1HRNRE
BB LNZ2NT ERRR ST,

wRiz, Wf: KGM (Zp) % 0.2%, 1.0%, 5.0%DEEZATHRML-FE2ZhEhn
ERIL, AD #IffERICRIT 25 BIRIFMERT Uiz, 488725 NC/Nga ~ 7 A&
BhEK%E 8AM, BHBR S, 2 BF I LT, KERFE, BEITE2 5 NZF Total
IgE BIZHOWTHRE LR %, Fig. 12 (@~@IZRT,
ay he— AT, 8 EIE)D AD BRORBTLERIHR S, Aa7ERER LK,
Zp BETIE, 10 B E TEREEEFENICHR EShABERAH o722, 12 BT 0.2%
DREBTHAATEOFERMEWERAPRRE SN, BEITHIE, fiFo0 IgE &l2ERN
H o 6 BEOK R, o ho—LftE Zp BCTEHERENRA LN, T OMHIR
R BEREFREBE T Lz, Zp O 5.0%BEETH, 6880 bHIEVNT 2o 723,
C02%BWTIHERL, oV hur—ARLEBRRENEL Bl Zp O 1.0%BR 5T 8 Bk
FETER LR, 10880584 U 12 88T 5.0% R 58 & FIROIBIRIBER I
feo MO IgE BB LTI, SBABUKIZa Y bu— VB CHER EANHER SN, =
Yhue—AREL B LT, Zp BT 10 B E CIIREEERFNICIFEI S A ERRH -
73, 12 BE TV TR W T S FRRICE B RMBIER R A bk,
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—
[)
o

12'—0——C0ntrol
— —O—Z-p
5 s
g i
1
g 41 Change of diet
A
or—v——7—r———r——r—r——1
4 8 12 13 14 15 16 17 18
Age (weeks)
(b) 300 -
@ —@— Control
§J 25()“—-O—Z-p
£ 2004
o
g 150 4 0
&0 Change of diet
g 100 A
)
g 50-
w
0-|-[-|-|-|'|'I'I'I
4 8 12 13 14 15 16 17 18
(c) . Age (weeks)
800 —@— Control
T 600 P
&
S
B 400
g ,
200
Change of diet
0 T T T T T ¥ 1 t T 1
4 8 12 14 16 18
Age (week)

Fig. 11. Dietary pulverized KGM (Z-p) failed to inhibit the dermatitis score, scratching
behavior, and plasma IgE levels in eczema developed-NC/Nga mice. (a) Skin severity of
dermatitis was evaluated once a week by macroscopic scores. Means + SE with 5 mice per
group. (b) Scratching behavior in mice during the 6-week experiment. Values are expressed
as the total numbers of scratching incidents in 5 NC/Nga mice per 20 min. (¢) Plasma IgE

levels were quantified by sandwich ELISA. Means + SE with 5 mice per group.
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(@) 15 -
15 —@— Control
% —O—Z-p (0.2%)
S 10 - —&—Z-p (1.0%)
w2
e —A—Z-p (5.0%)
5 5- -
o)
%%
0 1
4 6 8 10 12
Age (weeks)
o) —@— Control
'g —0—Z-p (0.2%)
g 1307 —a—zp 0%
5 ——Z-p (5.0%)
& 100
3
250 -
= k%
5
175} %k ok
0 i T T 1 T T T [ T 1
4 6 8 10 12
Age (weeks)
©) 5, - ge (
—@— Control
g 200 1 —o—2Z-p (0.2%)
P2 D
%{D —A—Z-p (5.0%)
E 100 -
o *
&= 50 T %
% %
0 A { i 1
4 6 8 10 12
Age (weeks)

Fig. 12. Dose-dependent effects of pulverized KGM (Z-p) on increasing dermatitis score,
scratching behavior, and plasma IgE levels in NC/Nga mice. (a) Skin severity of dermatitis
was evaluated every 2 weeks using macroscopic scores. (b) Numbers of scratching incidents
per 20 min were assessed. (¢) Plasma IgE levels’ were quantified by sandwich ELISA.

Means = SE with 5 mice per group. *p<0.05, **p<0.01, ***p<0.001, vs. the control diet.
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EIW F T

BI1ETE, $THEKCGM ORETEEZHAL, B (B/KEME) KGM ok
HIREDENEZH LM Lz, EMEEZR T2 KGM OB, HERE-CEIEMIESR &%
BORFETHICERR I EBPHELMTR > TWEN, SEFHESERICET 2HRITRER
BEECHD, ElMhfriiElz KGM OHIc X 3, FR2EEERIZRH ST
RV, & THI R AEEEEOBRR L LT, £ KGM 0T LAX—EHE LTOER
%, 7 he—HEELX (AD) EFAYTREAWTRHRIE L,

ZORBROT T, EHRLFBE% T5~100 pm FREEITHA L U7z Bk EtE KGM OER:,
NC/Nga < 7 R Z8I1T 5 AD BOFEET, BRITE 20 WNCH IgE ME%, AR
THZELERELE (Fig. 7,8 BLX T 9), ZhboiEERIZ, Bkto KGM KP B &
C'PA) TiEAHDNT, ERBRAHEIC L > TEOEMBIHEE L, E51T, KL L
72 KGM (Av. 17~30 pm) iZ b FEDOEERH o7z (Fig. 10), TR D DFERN D, FEEL
PIZMAT KGM ORLFED, M7 VAF—ERAORBICEERBREZH S = L NRB
iz,

BRIBREFIE LT~ U AT 5 H 53R Ti, AD EREB K O IgE FEA OISR S 72
oleZ &6 (Fig. 11), #ky#: KGM O1ERI, ERERET 28105 OBBRAEET,
TRERRERRRVWZ L BRHE SN,

ERUFERIL, FCERMTHoTH, TOWMRSY A X, - FREH OBV &
DVEBMERAORENRES BRI LERBR LTV,

NC/Nga = U 213, REEOERICHE > THRBEIC L 2B LW BTN EE SN S, =017
B, BEACEELLEbDEEZ LN, WBRITEICEHVEERD S LIBH S TVE R,
RETNZRIT HBIEATENL, M IgE B AERRNZ EBRRESH TS 2629, 22
T KGM (Zp) OREEBORHTIE, &IT<TROBKITE & [gE EARO LR
WWEB Lz, 6~8 RO R TIX, IgE BEAKHMOEII R -7, BMTEN: Zp 8
CEELREAN DY, TOBRITREBEENTh T (Fig. 12), —%, 8 ML
T =Y b — BRI 2 M IgE EXBEIC EF LR, Zp B TIRWTFHLORERHT
b FRERIC IgE BIZERICED Lz, $BBATBIOHEERBEVIEE, AD Ra7 % LR &%

BERICH T, ZNODRERND, AR AOBBATENIRER OFIEITE VHEER D
D, Flc IgE BRECEZBEETHE VD LV, REBILEOHEERT LR 5 2 L2
ENTe, W#: KGM @ AD #iflfERAIL, B5EMRBE TH 513 EEHBI TORREIME
Mo Teh, BROME CRBICHBIDRPH T 22 LBALMNI R -T2, F I HBHR:
KGM (Z-p) @ 5.0%&5#%, SEImNOa Y bu— VRN EI# 2 5 &, BT822 S
il IgE BERRFICERTEZ L 2HR L (F—FKER), ZNOORBREND, #%

.22.



Nobukazu ONISHI

B KGM 07 VAR —EIL, MEiRBBREETHD Z ERTREhE,

Aa Y =R IR I N EOREHIRIX, Th2 MIROMEIERS X OV oA VEESER
W5 L L biT, IgE EEZBA SES 2930, £-hbORMERIRIZ, NC/Nga < v
ADRERORELBESE, ZOEREIHT 2 EXHLNTR-TNS 30, LrL
BHE Db, RERIZBNT, EHBICBT 5 U ADQFEERMSEAFRREICH LM eER
RBORh ol (F—FTRR), TDO®D, HHHKGM A bh b AD #HER LN IgE
EEAEOMBIERIL, ZhbOREERIRICEE L2 b0 TRV LR LT,
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[(F2F] #MBRRKNO7 FE—EERERMFERIZE TS A D= X LEH

RETIE, #HlHfk KGM 0 AD #5RER X O IgE MEDIHEERICBIT 3 A =X A
WKOWTHAT 5, ETEFAERITBITE T MISE (ThI/Th2 NT U R) IZRIETHK
yF: KGM OB WET 5, i\ CTHE: KGM 28, NC/Nga ~ 7 X DRERATEI OHIHIT
PV, RERFTORE « JMEREZEE L MFT5 2 LB L TR,

F1H WPBKMOLEERERICHEITSH Th1/Th2 BEICRIZFTHE

FFmicBWTCT VX —OREMEICET 25 2Bl % L2s, ~A”—T (Th) #Efa
X, BETDIVA MIAVOBENCEY, B2 Zo0oMREFICHEINTWS, Thl
ML, iUANVAEEEFESTHA X —Txuy (IFNwy) REZELTS, Zhic
xt U, Th2 #ilgid B MR & 2 FUAEADOKIBICEEE T 5, 4/ v F—u A F -4 (1L-4),
IL5, IL-10, TL-18 R EDFA A L EBAT 5, WEETI, B THIER & LT
B B RVEIC B 59 5 The17 SHIENE T Ml P EE ShB L DItk TR, =
oo T MIRERIL, VA PIA VELEROEVE KR U TERIEELA L, HHEON
TV RAEHE LTS 32, IFN-yiZ, Th2 Mila~Doex#ifld 523, #ic IL-4 R IL-10
v u77—UR THRICERL Thl ME~DSEEIHIT 5 Z LBmbhTn b,
LTI H 5205, ZOMERE < HIEEESHRET 5 &, _—ﬁrﬂﬁ@ﬁ%ﬂf;ﬁ&%é
BHFLEN, FROBKEEBPEREENDLORMBLHH 839, T MIREITKT 588
i KGM OEFEBOFEL, AD ORIETLE L IgE BEADOIHIA I =X 2% £ %25 9 2 TIEE
HThD,

1-1. EROMER XL

JEAERE DR & B8

% 1 ETOMRE L AR NC/Nga v~V A% 8 BEMAE Ltk (12 EE), FHO<wT R
POMEEE Y — VNN L, By PTEREROEBEMREREHL, o=
NF a—T ~ER U, BAAZIE, lysis buffer (150 mM NH«C], 15 mM NaHCOs, 0.1 mM
EDTA2Na, pH 7.3) &V, FRMERZERY R\, ZhEhELZHMIRIL, PBS T
L7-%, HiAE®E (100 U/ml penicillin 3 & T¥ 100 pg/ml streptomysin), 2-A /L4 7 bz ¥
/= (50 uM) B LT 10% 4R MTE 2N L 7= RPMI-1640 medium(Sigma, St. Louis,
Mo., USA) B LTz, D%, MU NRUTA—THRELZEMBEZFHHEIL, 2X108
cells/ml IZFR%E L7z,

i~ A CD3 HiE(1 pg/mDBD PharMingen) % B 1L L 7z 96well 7L — b %
RPMI-1640 medium (2 CT¥E# L7z, #Hi~ v R CD28 #ifk(l pg/mD(BD PharMingen)%
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50 ul FOWMULT, Zhic, B LICHIRETRE 50 pl FOEEXRA, 37C, 5%CO:
DT T3 HM (72 Hef) 85 LT,

YA NIA VEEBRDYH

BeAila % 3 BREIEE Lit, BRIEE Q=W LTF 2 —T ~B Uiz, B8 (1500 rpm,
5 Ik, MIERY KRS, HEEETOYA M4 VEER (IL43 L0 TFN)
% FA vF ELISA I THHF L,

MEEF D Total IgG1, IgG2a B L R IFN-yE DT

12 BEICRBWNT, BBEO~ U RADORERY O LRME21T - 72, RIBITT ICELOH
(2000 rpm, 10 7f) 21T\, HBbhmzodE T-20CTHRE L,

Mm¥EH D Total IgG1, IgG2a B L IFN-y& %, %> R4 v F ELISAEIZ L Y 4547 L7,

IR LU
ELISAETOGHT CRAT 5, BHEATE, REAFEBLIOR S5 — Mg, £TBD
Biosciences Pharmingen 726 EA L7z b D& AV, AEKiLi F Total IgE BEDOHHFOET

EHLAEZVbDOLRICLDEMER L, 7, ELISA 8 Total IgE BED45HT & FIREIZ T -
77

EBREEOHIE
12 BEICBNT, EHOY Y ADEBNEAYERLHIE L,

MR

BoNleT — 2%, FEMEERERZE (SE) TR L, BB OAZE1E, Student’s t-test
ko TREL,
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12, & R

i~ U A CD3 & CD28 HilA DB & » TR T MDYV A MU A VEARERE L
fEE%E, Fig. 13107 %, v be—ABL B LT, OB KGM (Sp RBLWZp) BiC
EHEIRZEIT R 272 ?d, ZA R ER (KP) #B L OmME KGM (PA) Bl s
NIEEBEAS L TEY (p<0.05), IL-4 BE O IFNyOEAERWTI LB KGM #
WKWBWTEAD LTV ZEBHLNIR T,

Wiz, 12 BERICIT 5 MEEF D Total IgGl, 1gG2a BEL W IFNyEEZSHT L7z, Zh b
DOfER%, Fig. 14 TR, Total IgGl BIZEE LT, KP &, PABR LU S-gw B CiIFER
oy b= EERHRONRPo T, Wb KGM B CIRARRIHRIER S HE X
iz, Total IgG2a EIZOWVWT S, ke KGM B CHRAMEMICH 72208, v ha—/VEE
& DOFICHERREREIRD N2 o, 72, IHO IFNICE LTI, 2> hr—
{Vﬁ & U TR KGM B TIEA B RO B A DT,

C INDDFERD D, T KGM 124 b5 AD #FEER L OF IgE EA OMBITER I,
Th1/Th2 NT V ADRETIEHBATE RN LBRB E i,

(a) 70
60 -
50 -
40
30 -

Control KP PA S-p

Control KP PA Sp Zp S-gw
Fig. 13. Effects of KGM on the cytokine production of murine spleen T cells at 12 weeks
of age. Splenocytes were stimulated with anti-CD3 plus anti-CD28 abs for 3 days. IL-4 (a)
and IFN-y (b) levels secreted in the culture supernataht were quantified by sandwich ELISA.

Means = SE of 3 mice per group.
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(b) 2000 Control KP PA Zp S-gw

~
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Fig. 14. Effects of KGM on the plasma IgG1, IgG2a, and IFN-y levels in NC/Nga mice at
12 weeks of age. IgG1 (a), IgG2a (b), and IFN-y (c) levels were quantified by sandwich ELISA.
Means + SE of 3 mice per group. *p<0.05, vs. the control diet.

RS KOM OIS, BE L CCONERERERMISE, BETO TgA AR
DI LBHLNIRoTVD 2, 22T 12 BBHICBNT, FHO~Y BT 555
NEYMOERZW N, TORE, 2v bo—A#tL wigThE, S ek Ts KGM
FERECIIERITEM L, & THBT: KOM BT v #ind a@mich o7« =
v bu—/EE, 0.42£0.01 g (mean = SE, n=6) ; KP #, 0.55+0.08 g (n=6) ; PA #, 0.50 +
0.07 g (n=6) ; S-p &, 0.70£0.03 g (n=6) ; Z-p B, 0.66 +0.17 g (n=3) ; S-gw %, 0.46 + 0.03
g (n=3),
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F28 REBRORE - RESEICRIETHHE KM OZE

B 1 BB\ T KCM 0fFE& R, NC/Nga ¥ U X ORBITE 2 EHICHHET5 2
LERATe, ZOTENL, BARKEELELOLEI DN, HEOFRBLVE(LERD
VD EDITRD ZEPEHINTND 263630, KU ADORERATCIE, Y 7TAZ A PB
PO R MESEBRBETEM, $TRF R P ORBFENERRITE S Z0H 28535 2
ERHE SN TS 83788, —F T, A< A SPF (Specific Pathogen Free) H5E T T
BIDLREBREFE LBV LREND, WEBOBRRIEICE, FoOFEREETDH
HLVbiTng 2639, BREITENC K 2RE DY 7THEBEEE, & =Pk x5
BRERVEERE L, RBRFTORE - RERBEIREREEL525 L Bbhb, £,
BERETICRT 2 REREY, 2FAERTOTNEREIAENCERDIGEEZ LTSN
H LRV, ZZ TR, AUV RAOKRBRITCRT 2505 - REGEZ, M KGM 23
ED LD IZHFHET AP OVTHE L,

2-1.  EROMEHR XU

EREY L EFE

% 1 ETOMRF L FRIZ, NC/Nga U R (418#, o, Conventional grade) %, %
BHEKT 9 RMEAE Lz, Wi KGM mnfsHY, => re—nfet (MF, )%
NVEERTZR) I Sp 723 Zp 2 5 EEYOEISTHRMULZ b DEMER Lic, FiE#o SPF

(Specific Pathogen Free) BRIET CHE L7z NC/Nga v 7 A%, HA SLC#HAE&HtND
BAL, XAT 4 7arba—ne UTERALE,

HIBEHOREE
13 BEHIZBWT, < U XAOFMESESH % thickness gauge (ASKER SDA-12, B4+
AR, WER) ZHAWTHEIE L,

MR R AR

BENEHORER, EMMOMBEREZERL, RERITORE % B8R E 20
L7ze UTREDFIEEZRT,

< U ADOENEE, 10%FRA< U VEKRICEL, 2 BUEEELE,

BEEMKTH, ERTZ /7 —LRF] (710%, 80%, 90%, 100%, 100%) & EHak%k% BT
FEDORH (24 hr, 12hr, 6hr, 2hr, 2hr) ETTWVE, BALEEZIT-72, D%, L
Y A0 A (FYEHER) ITRIE (B0 X3E) &%, BrAa—AxiTol,

63 CTENLINRT 7 4 HEBERIEL (LBRHX2E), RT 7 4 VERBESE,
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Z D%, B ENST 7 v b icBIC AN, BHED ETEELE,

MBEEE LT 74Ty s, BERIZ 0 b—2A (F48) KE>T 5~8 um
DEIHEE L, 20%, 254 FHFRTEOEFZEMHT, SEREIE 2 /ER U7,

BB 5HRFENE L, BERE X FRIROBEEL~Y FL Uy« mF D
eI X o THRE L7, BUEER & FBRERIZ, 400 fERBFH7-0 oMiaskz 7> F L, 548
FOVFYETHME L2, v 2 MIIROBREIZ, " APy I A—REI k> CHE L,
200 FERBEH Y O~ R MEKREE I TV kL, 3~5 HEFOLHMECIAE L 7=, £/, CD3
Btk T Mila %, Hi CD3 Hufk & AV - Se et e Al & » THRAE L7z, CD3 Bt T #ERaIL,
400 fERBE H 7=V ORI E B U R L, 5EBFOAEH OFHE TG Lz, UTFICEmY
BIEDOFIEE RT,

AT hFVY e x2F VY (H&E) B

R UTBEM %, VEY —UCEE (1AX3E) SERAT 7 0% Lz, B
I&/ew%ﬂ(mw@1m%,%%,m%,m%)u%m%&ao@ﬁgﬁb,mmm
HelTol, MBEIFZ~A Y —D~< bFT Y K (FOEMIEK) 12 3~5 a1,
10 ZEOTWAKLEEIT, 1%TAD AR (FIEMEK) T 3~b Dt Liz, 2ok, L8
& ) —=RF (10%, 80%, 90%, 100%, 100%) BLURLEY —iz, RS 2~3
B DV CERIICR L, REBICHF XY LTHALE, |

MA DV TR —Yuts

H&E Bt L RIRRICH/ ST 7 1 v L KB 21T o o8, WAKEER 10 HEfTo72, %
Dk, 0.06% MvA U TA—IE (FaXehtizk) < 30 HM%RE L, 0%, 100% 71V
IR (13X E) KR L, BB FF AL THALE,

CD3 &M T Mg D ik g

FREOENGR OBL/RT 7 4 v LBk %, H&E B b FEICIT - 724, KEELTz.
A= b7 V=7 THRRELE (120C, 10 ) & Lk, AEESLVTFSF—PoR
BElheTuyF o FUEETol, ZD%, 1 KFERG% Polyclonal rabbit anti-human
CD3 #itdk (DAKO 4, =V R & ORERIGHERRE ) 2RV TIT-7 (4°C, 1R/H),
PBS TUu# L&, ©A4F 4E# 2 kFiE (Biotin-anti-rabbit [gG) TGS ¥z, F0
%, PBS T L, DABRECHRAI WL, HEIC, ~~v ¥V o CRREET, B
L7,
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1 D & =R BGUAAR D 53T

12 BEFIC IRV TROLZTY, MET O X =R 1gGl, 1gG2a B LT IgE Hifkffiz
ELISA ¥ T8 LTe, ¥ =Hiti¥ (Dermatophagoides farinae) ¥, LSL #iRX&4 ()
PHEEAL, REIX Total IgE OO OETEBK LD LR LS DOEFERA L, LTI
WOFIEEZRT,

ELISA 7L — hiz PBS THAR L= ¥ =HH# (5 pg/ml) % 100 pl Ah, 4CT— B
Bl, 7V— bR L, oy X S0HE 1Tk, TryR RNy 77—
THRUZMEEY 7 (1gGl, X500 ; IgG2a, X50; IgE, X5) % 100 ul¥mML, =R
T2 MM RIS &7, 7 U— F &R Lk, 250 AR Lk AHUE (biotinylated
rat ahti'mouse IgG1, IgG2a, IgE mAbs, BD Pharmingen) % 100 pliix, =R T 2 K¢
KIS &®7, £0%, 1000 £#]R L7 AKP-streptavidin (Pharmingen) % 100 ul iz,
RET 1 BERGEE, BBIZ, 7L — F2HRSICEE L, Attophos® fluorescent
substrate system (Promega Corporation, Madison, Mish., USA) % FV CH Y8R B %2 I &
L7,

KERFCBTBFA N4y, FEIAY, YTREZURAP BIUOIGE BDOHHT

13 BEIZEBWT, S TYRADEHMOBENYI Ty L, FHPOREEZRIL, K
B% 02 g (015X15 mm2 ) OAX SICHIERY, PBS T B Lz, 0%, 2 ml
D& 7 FHK (CelLytic™MT'; Sigma) 12 20 pl @ protease inhibitor cocktail (Sigma)
LEBIEBRE AN, RY burFEYFAP— (PT2100 ; Kinematica, Switzerland)
TIEDIEDITR D & TR LT, BiRIE, 3 <iamLarBE (500 g, 10 o) #2170, 5
b BIFIEAHH £ T-80°CTHRE LTz,

e EER OV A M A v (IL-2, IL-4, IL-10, IFN-y, TNF-a), Th2 7 &% A + (TARC),
PTRAE AP EZUTOREFY bE2AV, ELISABICE Y S Lz, oL, &2 —
H—DHRT B0 ha— ot £, e EEFO IgE &% A Total IgE & & Al
BROGETHN Uiz, LATICA ELISA ST TR L% v b &R,

IL-2, IL-4, IL-10 3 X U' IFN-y : Mouse Th1/Th2 ELISA Ready-SET Go! (eBioscience,
San Diego, Calif., USA)

TNF-o : Mouse TNF-o. ELISA Ready-SET Go! (eBioscience)

Th2 7EH7 A > (TARC) : Mouse TARC/CCL17 Duoset Kit (R&D Systems Inc.,
Minneapolis, Minn., USA)

P T A H A P : Substance P ELISA Kit (R&D Systems)
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2-2. & R
13 BRI 2B O~V ADNBEE%, Fig. 15 (@)-QKTY, £/, BAOEL%
BIE LfER%E, Fig. 16 IR Y, a2 bu— BRI 5K EDOREMMIE, <7 A0
B TE oS BITCIREMN T, FERENRERHR DN, #HF: KGM (PKGM) #
T, ZhbOERPERCHHE Shiz,

(d)
Control
PKGM [ -
SPF HH#
0 200 400 600 800
Ear thickness (um)
(e)
Control
PKGM - *
SPF & H#
0 10 20 30 40 50
Substance P (ng/ml)
(f)
Control
PKGM *
SPF #
0 200 400 600 800 1000

IgE (ng/ml)

Fig. 15. Inhibitory effects of pulverized KGM (PKGM) on ear swelling and cutaneous substance P
and total IgE levels in 13-wk-old NC/Nga mice. Representative photographs of clinical characteristics
in NC/Nga mice (a)-(c). Ear thickness (d) in mice was measured by a thickness gauge. Substance P (e)
and total IgE levels (f) in skin were measured by ELISA. Values are expressed as means + SE with 5
mice for ear thickness (d), 4-5 mice for substance P levels in skin (e), or 5 mice for total IgE levels in
skin (f) per group. *p < 0.05, **p < 0.01, control mice vs. PKGM-fed mice. #p < 0.05, #p < 0.01,##p <

0.001, control mice vs. SPF mice.

.32.



Nobukazu ONISHI

BRERFTNCB T 29 T RAZ 2P BIWIGE BE2 5T L7<#ER%, Fig. 156 @B LTW®
WZRY, a2 ha—A#TIE, PTRF X PBLWCIGE OFEENTED DR, K
B KGM (PKGM) #TiX, WFhbARERMEERRA LT,

WIZ, BRI ORESE T 2B MBREENICFMM L7z, ~~ b Y -
THFVRBBIP A VT N—REDRERD 16l%, Fig. 16 177, £z, BRI
BT 2HEEK, ~X MR L OHBREROBRBEREZFAE L-ERE, Fig 17177,

H&E Toluidine blue

Control

PKGM

SPF

Fig. 16. Representative photographs of histological [hematoxylin and eosin (a-c);
toluidine blue (d-f)] characteristics in NC/Nga mice: control-fed mice kept under
conventional conditions (a and d); PKGM-fed mice kept under conventional conditions (b and
e); and control-fed mice kept under SPF conditions (c and f). Histological sections were

observed using a X100, X200, or X400 magnification lens. Scale bar = 100 um.
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2 b= BETIE, EFHRRKBE (REAME) & BEERB X OFBREKOERES
PO RERIENBRE SR, Mo KOM B TIX T h b 0B BRI RHER Shi,
ERMVA DU TN—REICEDBETIE, BEE~O<R MIBBOZE LVVRE L 7 0 B
RIpi = ha— AW TH DN, ##: KGM B TiZeh b oA B2 MmE /e
D b,

(a)

g 400 - _
& =)
o
3 300 - 3
&= ~
2 5
8 200 - £
5 £
S 100 - 2
5 8
2 0 |
Control  PKGM SPF Control  PKGM SPF
(€) o i Fig. 17. Inhibitory effects of pulverized
%K%k KGM (PKGM) on the accumulation of

120, -AEE.
100 E
80 -
60
40
20

mononuclear cells, eosinophils, and mast
cells in skin of 13-wk-old NC/Nga mice.
Numbers of mononuclear cells (a),
eosinophils (b), and mast cells (c) in ear
sections were counted as described in
Materials and Methods. Values are
expressed as means = SE with 3 mice per
group. ***p < 0.001, control mice vs.
Control PKGM  SFF PKGM-fed mice. ##p < 0.001, control
mice vs. SPF mice.

Mast cells/field (x200)

NC/Nga ~VARKITIRBRABLIOE IgE MEDOBRBERIX, ¥27 45 =
(Myocoptes musculinus 1)) DEANES BET 5 Z LR ST\ 5 2639, 7 = T,
NC/Nga ¥ 7 A DIFERIC X = REE LTV B 0EHE Lz, 10 BEICBNT, <720
MPLEBCNT TR T — TR E BT 5 2 & TRRETY, FMETEORRE L
el s, MrCFEL TV, EAMNBETEMETHRE LY =DEH%, Fig.18 ITF

o
RENY THREOBEIZ L > T, F=HRICHT 5 RERENHFESNZ LEL LN
, RIS, F =W (D. farinae) \Zxt¥ % 4B (IgE, IgGl 3 & O IgG2a)
EWE LI, 12 BEOMIEE AV COI LERY, WAEL L bIiC Fig. 19 17T,
2 ba— VBBV T Y =48R IgE FEMO LA NRO bh-ns, #h#: KGM B ik
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ZORBERBDOPHER SN, ¥ =R oGl FuiAM b FAEOIEIZN RN b=, #HEt
B FEEEIIBONR o1 (p=0.07), ¥ =4FR IgG2a HLIAMIZE L TiX, SPF # Lt
Byhilar e — LBETIIEEIC LA LD, BHh KCGM B L oMIcE X 2o T,

Fig. 18. Scanning electron micrograph of fur mite infested on skin of NC/Nga mice.

FRERFOEEISECRIETHST: KCM OEELHET 5710, KEDOVFA bhA v
(IL-2, IL-4, IL-10, IFN-yB L WTNF-o) BE R Th2 7EH A > (TARC) EEHH L
Tro TNHOFERE Fig. 20 17T, HERERIE L2y bu— VBT, IL-4, IL-10,
IFN-y8 L O TNF-aDZE LW ISR Sz, 2RIk LT, #F: KGM & T, IFN-y
ICHMBITRIRBEENZ DR b DD (p=0.064), TN OBXWTHHERICHH S
oo IL-2 B, BHECOENBOLNEhoT, TNHOREREND, HBHi KGM 0FEA&
1X, NC/Nga <= 7 2 OERATENZH0HEIT 5 & & bic, BRI 285 - BERELIE
ELHEHLTWB EEZ BRI,

Wiz, EEBRPTCRITS CD3 B T M0 #EE E iRt lc L~ THELE, £0
fER#%E Fig. 211077, TSNS, REBRERELZay e — LTI, KECBTS
CD3 BBt T MO EIIERE THA LT e, —F, i KGM # L SPF# T, = b
o LVEE L BT AUTS < O T MR A LN, TOFRERREIREL TV, 20
FERN D, NC/Nga ~ 7 ADFREFEKICBWTC, KERTCEIT 5 The Mo & i2Ey
T ENHRINT,
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3 1200 - ~ 200 -
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= 900 - 2 150-
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g 600 - 5 100 -
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Control PKGM SPF Control PKGM SPF
(b) 5000 P=0.073 (e) 2000 -
S 4000 - ~
= T 1500 4
% 3000 - g
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Fig. 19. Effects of pulverized KGM (PKGM) on total and mite (D.farinae)-specific IgE,
IgG1, and IgG2a levels in plasma of 12-wk-old NC/Nga mice. Plasma IgE (a), IgG1 (b), and
IgG2a (c) levels specific to mite (Df) extracts were measured by ELISA, as described in
Materials and Methods. Total IgE (d), IgG1 (e), and IgG2a () levels in plasma were
quantified by sandwich ELISA. Values are expressed as means + SE with 5-6 mice per group.

*p < 0.05, control mice vs. PKGM-fed mice. #p < 0.05, #p < 0.01, ##p < 0.001, control mice vs.
SPF mice.
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(@) 200 - (b) 500 -
150 | _ 400 A
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£ 100 4 =
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Fig. 20. Effects of pulverized KGM (PKGM) on cytokines and TARC levels in the dorsal
skin of 13-wk-old NC/Nga mice. Levels of IL-4 (a), IFN-y (b), IL-10 (¢), IL-2 (d), TNF-a (e),
and TARC (f) in the back skin were quantified by sandwich ELISA. Means + SE with 5 mice
per group. *p < 0.05, **p < 0.01, control mice vs. PKGM-fed mice. #p < 0.05, #p < 0.01, ##p <

0.001, control mice vs. SPF NC/Nga mice.
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-y

SPF

Fig. 21.

of 13-wk-old NC/Nga mice. CD3 positive T cells in ear sections were stained by
immunehistochemistry. Representative photographs in control mice (a), PKGM-fed mice (b),
and SPF mice (c). Total numbers of CD3* T cells were counted in 10 fields at x400

magnification, in sections from 4 different mice (d). Means + SE of 4 mice per group. ***p <

(

b)

—
[}
S

CD3* cells/10 fields (x400)

-y

PKGM

Control

SPF

Effects of pulverized KGM (PKGM) on the infiltration of CD3+ T cells in the skin

0.001, control mice vs. PKGM-fed mice. #*p < 0.01, control mice vs. SPF NC/Nga mice.
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EIH F B

52 ETIE, M KGM 07 FE—HRER (AD) KRR L U IgE MIEDHHIC
BIERAN=RL0MHAEZBENE L, T, 2HRERO T MKEECRETEEY
A L7, Hiv U X CD3 & CD28 HLiEDFIBIZ X 2 g T MOV A N A VEARELEZT
NIHER, IL-4 B L IFN-yDEA BTV T I KOM B BV Cd L O iz (Fig.
18), ¥£7z, MEF O Total IgGl B LR IFNyEICE R LIHEIERR A SN, Total IgG2a
E L KGM B CREBAOEMICH D Z L8 -7 (Fig. 14), b DREENS, Mk
B KGM izAH b5 AD BRIRREBOMKIERIE, ThU/Th2 X7 RAORIETIRL, AER
DBRF R EHGHEINEITKH LT RNL T U AEZHET D2 EBMELBEET 5 L RB SN,

IO TIX, AD ORER L OEME/LIZIE, Thl & Th2 [SEOTE N EEREE %
BOZERMEINTNEN O, LIBEHMTII ThIIEEREZOEREFE LD L L
DRI TS 9, B AD BEICRBWTIX, BEERIERYE, RERTCB 5 IL-4 %
BUCEITR VR, IFNyAZFRICED 5 49, ERRIZIE, STAT6 % K18 X487z NC/Nga
< U A, Th2 5% (L4, IL-5 BEWIGE AR Y) BRETHICHELT, BMLWE
BRMPERL SN, ERFTICBWT IL-18 R° IFN-yO B EA 72 b N FEBRER e~ X Ml
BEREARD LMD 20, ZOHEDHTIE, IFN-yEAN NC/Nga < 7 A DIFEBRBEICE
BERRTFLRDZEBEHEINTND 2, £, TGF-pORESLT —F /L8 Y —DEES,
IFN-yEA DO & L HIZNC/Nga~w UV AO ADRREZIFEITHZ LR ERHLMNIR-
TS 849, ZORRIZ, ek, BT LAXR—RBICBWUREBZIMHNICHEET 2R T
ELTEZBNTEThl (IFN-y) BECEETREMANELB/BOLRL TN D, HHR:
KGM ZH b B ERIE, ZThoDAmREZBRF LT b0 TIIRV e HEINT,

NC/Nga =V ADRIEEFNALIL, =V ZABRHRBECTE o FETNCRER T, SIS, BB
JUBEE CORENR L ICHETH -7, Hhfe KGM # Tk, BETEIOMmE L &b
IZZN D DIERPNER IS Shiz (Fig. 15), ZHHDFTRIY, BRI X2 RENY 7H
REOMENKEROFHFE - B{LEFOVLDITRD V) RE 38360 5R KT HHD
LRI, BRIC K D2REDNY THEEEX, KERHOGE - MERBIKER2E
B 525 LBDRDD, ZORFGER, SFAERTOENEIIRENICRRBINE
ZLTWEE LRV, &2 TRIC, i KGM O EEREISE~DOBEEHRE L.,

<A Ml ED IgE Ve 7 Z—0RIEIX, eAZIY, Y TAFX AP BINF<—F
IR EBBORIEAT 4 T—F —DHWEHET IR 60, TNEDRATF 4 T—F—ITFER
ERBEBET DI LMD M, <X MlMIZ AD ORE - BLKEERREIZHEY L& X
BTV, NI T U THREREHE LT NC/Nga vV ADOKERFTCIE, T AF VR
P Bt~ 2 MEka & HRREOBRBENRRD b 87, Fi, YT RFX R P OFHE
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(BIIF1149CL) 234~ & 2 OREREATEY & RIEZHHIT 5 Z L B3 HE Sh T 5 89, KBz,
Fv—EOMHIF (SUN-C8257) A~ T ADREREEFICIETS 2 L BNH LN
nTCND 40, KEFZETIE, WM KGM OBRICE-> T, REICRBIT 5~ X MNEfaEE -
$T RS R PEARNEBRICHD L (Fig. 15 ¢, Fig. 16 d-f, Fig. 17 ¢), 2415 D5
i, kR KGM OBRRITEIR L AD SEROMHIERIC, <X MIRBEL T 27
2 P OWHRE BET B2 L RRE LTS,

NC/Nga <~V A DR ERD BRBEIL, 774 %= (Myocoptes musculinus iEh>) @
FEOHEPIEHM I TV 523 2639, ZEIL, v TV RO BBICF =DEFEENBD bhi (Fig.
18), MERZFIE Loy hn—ABOwTRTE, ¥= (Dfarinae) 1R IgE BL O
IgG1 HLlEi D L7 L G RFTO Total IgE BOMEIMAHER Sh=n, #H7: KCGM BT
ZNODFERLMBIERS A iz (Fig. 15 f, Fig. 19 a-¢c). ZHODHEND, HHR:
KGM OREBATENOMHIER 2, RESY THREOREE & 2 S RERBIEDR LI B 5
LTWBHLEBRIZZLLTEBESY,

NC/Nga = U RiZBiT % AD RO OO L 2lz, REDOIEE GRAE) BEFbh
5032, IFNYIZ K> THFEIND T TF )P A FOTR F—T R, AD 28I} 2 KEIE
FECEERREZED ZEAHELMCESATNS ©, AFRICBNTY, 20 o —LE
DY ATREMROREKR L REAMEDIBR SN, B KCM #TiiendbonZ
ARMHIERR AR bz (Fig. 15 d, Fig. 16 a<c), BRERFNICET 3 IFNyRIZ, eR:
KGM B THEEHIRBBEIT R 272 b DD (p=0.064), BAMERIZH 7= (Fig. 20b), %
NODHMRE, EHFEISECBOTH LN IRN-yO#HI/ER (Fig. 183 b, Fig. 14¢) &
PRETEZE T, N7 KGM O K AEOTHIERIC, IFN-yOHH ™ ES BE LT
WHZ EBRBRENT,

NC/Nga = U RADRIERFTITIBVTIE, AD B & FRRIC IL-10 OFWEERBD LIS
950, Fiz, KRB ~OWEMRRCEWEIC X 5HED, REOYIF I ¥4 bbb
IL-10 Z@HEHSELZERHELMTEINTWS 5152, ZhbOMmREM D, MHF: KGM 12
L D BBATE OMHIEFR A, NC/Nga ~ 7 A DO FFT IL-10 BEADIIHICHR < B85 2 LA
RRENT, FUR (OVA) 1Kk 3 AD HREFNAEAVERETE, FERTHIIC L -
TEASNS IL-10 2%, FURBSRNICHEESN S The ISER b N HFBIRSEICKT LTE
BREFLRDILPEHEINTNE D, Th2 ¥ EH A > & LTa b3 TARC I, TNF-o
L IFNYOREIZ K o TH T F 7 F A b by & B89, AD BE DBFE L FRRICAR~
UV ADKERTCRELPED BB 5465, [1-10 1X, =D TARC OEARRET S L
HALNICTE>TND 8, IHIT, I 0T ET7T v FEUAEHE Y IX 7 VAT FE
RIERPNTEAT 5 &, NC/Nga~ U ADFMEE EHICKET S Z L RPESH TV S ),
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AHFZET V"C}j: BB RFTC R 2 I BRERk O iR 72 H TNT IL-10, IL-4, IFN-y, TNF-a
BEUTARC 0% LWNEEART Y ha— VBETRD bR, HobF: KGM BT hb
DISEDER MR R A btz (Fig. 17 b, Fig. 20), T b OfER%E EROMR & HF
BTERTDH L, BT KGM o IL-10 #/ER A, FRIRREZ M KEREL Th2 ik
EOPBIEICRSFE LTV D LEZ b,

LU 56, SEEICHE NC/Nga U ADREBRIEIZ, Th2 ISEELT UL BETIIR
WIZEBREENTVS 20, ZOFERL, AV RADHEBERAN=ALEELZD D 42T
REEETHS 5, —F, NC/Nga vV ADKERATICIE, <A MIlERZE LS EEIh D
B, ZNUHIXILA4ABEIWILS ZEEATHZLHREINTND 2, R TRADR
BHFlCRNT, <X MIRBEOIHIN L CICTEETHD L OERHLH D 56, RHFFRIC
BWTC, RERFTO CD3+* THIROBREEFH/2& 25, THRIMZL AD ZRELZ=2 b
o —/VEE T, Mo KGM 355 L OV SPF # & LB U C, 2 OBEE 2B B3R bz (Fig.
21), THIZHL T, KEBCRITE~<A MIREELE IL-4 BEX O TNF-aDEART, %8
e KGM BE#E CHEICHH STz (Fig. 20 a,e), IgE RIEREICZ L - T, TNF-ad8
<A MDD HWEND 2 LIFBMBNTNS 0, Z<EREOHETE, BEIcHE
&h 7 TSLP (Thymic stromal lymphopoietin) DOFREKIZ & > T X MERRSEEILEN
D&, TNHN Th2 VA "LV EEELL, THRERTFHRPELZERET S ZE2H
LRZENTNS 8, ZibOMAN LREMITERTNIE, NC/Nga ¥~V ADRETRIE
IEERESE LTI MlISE I TERLTWS, LEX5Z LN TE, E8H# KGM
&% AD #iffERICIE, Th2 Mifak v bie L A~ R MIRROSEHHIAEE LT\ &
HRIhTE,

FHFROPTIXEZHALPICTETHRVE, 2EHNZRREIREOREICBWT, Hk
B TOMBERELE~OEEREZ b5, ARSI &R L TR
Ba D MEEISE, B KCGM OIERAN=AbE2EZX D5 A THERTLIZ &I
TERV, TETIE, BERENLTERCEVEELZEX DT 3T 4 7 ZAN%EL
E ST TWA 2 5960, KGM %48 & L BWHEL, BIMEREZLE T v (14
TAIRELTERBESND X IR TN 5 6162,

mErEtE KGM ORI, KBTI Bifidobacterium % Lactobacillus DHEBE LTINS
B 50 171869, (K43 F L L7z KGM TRRZFDOIERAPERIND Z ERHESIH TS 19,
%72 KGM OFEERD, ERONEMEELENEE, BE TO [gA EELERT LI LR
EPHALMNZ STV S 29, Kalliomdki Hid/MNROT b E—BEF TIE, ®BE/NEE L
CTHEEF D Bifidobacterium BV 72<, WIZ Clostridium DEIENEZL oo TNWBZ L%
|ELTWD 6, 7 VAX—EREFTDMIRFTORE L HEXOWLIRIZ, LBE
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(Lactobacillus rhaminosus GG) RO ETH L, 2METIKHLENT b —ItEERE %
ZIIET DEIER LT o722 L BHE LTV 5 ), FRIL S KGM DR T,
ZDOREHEDHKIT L o THNME CEER~OEMMBHE L, KBNICRIT AERBENESZ
TR B, LHETE D, ERIZ, MBRILELEDRSTEEZERT S L, KBAT
DERBENRPEIR S, EEMEEIND Z EPHEEINRTVWD 60, KRFRIZBWTY,
%78 KGM OfFBUC LV, BB OB bivik, #H#: KGM © AD #iEER
D, ERALEIZ Ko THER LIZRERIZ, 20BN EORE RSN TOBREES RO
SNGEVERTDLEZTRLTVEONS L, TEKEOHETIE, BETO
PURRIBIC £ o T, RET MR Foxpd 2% L, BEEDO CD103 BRI & D HEE
R ORI Gk % TR LT 2 Z R ERHALBCESR TS 60, 41T, B
SN BHP KGM OBENICRT 20 (BB Rk, Ehthicfko TR LhI-EY
& DHBERESE~ORBIER, RECOVTOREREBEETHS I, X5 ICHBHR:
KGMIZ £ 344 L7 Mg ORIz N Th, RNOLBERDBES,
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[(£3F] HWHBRKMOTLILXr—HE2MHERICET &5

BIETD AD £7 /v (NC/Nga <V R) ZAWKREND, L7 VAX—RFEFEM L LT
Wi KGM BNERATHD Z BRI SN, LELARDL, AEFVIIREBOFEREF
DHETRNZIEbH Y, RERSOAI=R 2 %2E 259 2Tk, BREFRERNHERR
TORNBHFETHD, £z, TOHDO I BT VAX—EBET VTOFREOHEIRL,
EE~DOERAZN2 5 A TREFEETHD, AETIE, FETAT IV (OVA) 2~vv
A HE - RBBIETIREANT, #HH#: KGM 0K (OVA) RFEMZRBEISE~D
BEERDLLEDHIL, TUAX—MEBR~OFHEERT LEBRICOVTHAT S,

E1H EBOMHEBLUHE

EBREVR L OER

4 BEOMEYE BALB/e v 7 2%, BAF ¥ —LA U AA—XEH (HiE) LVBALL
L# 6 ILic/id, 28 £ 3C, 12T L OBHEFYA 7 VT, EROEPLEEKE B BiE
&, SPFHRETICTBMAET Lz,

B 1EBLOE 2ETONRL AR, AFERL, = he—@k (MF, V=
ZVERTEE) I KGM (PKGM, Z-p) F£72idmME KGM (HV-KGM, PA) % 5
HEE%OBEAETHEMLELOEER LK,

BAET 2 b a— B LT LR — M RRER O

BRETNANOHE « BEZ v b 22—, Miyahara HIZ X > THESINTWBHE 69
EBEZER U, THREE 9BERICBWT (FEEREND 3BXIT5EE), 20 pg OHL
J (OVA, Sigma) & 2.25 mg ® Alum 7 V=30 b (LSL) ORREIE 100 pl 2, U R
DIEEERNICEE LT, BieZEo 2 8% (11:8#&) 225, OVA K (25 mg/ml solution
in PBS) %< U ADEAEANIZ 10 pl 5o (A 20D WT L, REBEEITo . 228,
RERER, 80 1E, REE NPT, Aft 1LEEE L, T+ 72 ba—
e UTPBS 2RV, FRRICIEEARE 2 D NI RBBRIEETTo 7,

TUADL LaRERE, T UAX—ERAKERE LCIME L, KBBIEDR, < v
2T STBERAOT —VIEAN, 5 MBI O LemEEEI T LT,

M 8EF ORRFUS R X T OVA FRHUEE D 24T

BHBEO[RERE (11 B B) 0F BICHRM 21T, LY 2 7V 25T, migET O Total IgE,
IgGl BL W IgG2a &%, FIELFERICY L FA v F ELISA i Lo Tt L. £,
iR (OVA) % IgGl, IgG2a 8 LT IgE #ifsfliz ELISA {5 THHT L, UATFIROHD
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FIEETT,

ELISA 7’V— MZ Bicarbonate /3v 77— (0.1 N NaHCO3, pH9.29.5) THR L7z
OVA % (100 pg/ml) % 50 pl Ah, 4CT—BEEE L, FL— 2R L, Yook
VTEE 1RRT 7%, Try% PNy 77— (3% skim milk + 1% BSA in PBS)
THRLU MY 7 (1gGl, X500 ; IgG2a, X500 ; IgE, X10) % 50 pl #ML, 4°C
TS S ¥, v — bEESR L7z, 250 AR LUIRHABHE (biotinylated rat
anti-mouse IgG1, IgG2a, IgE mAbs, BD Pharmingen) % 50 pl/l%, R T 2 F¥ERIG
¥, DK, 1000 f5FHM L7 AKP-streptavidin (Pharmingen) % 50 pl iz, =&
T 1RHARE &R, B#IZ, FL— Mo BE L, Attophos® fluorescent substrate
system (Promega) % Fi\V CHOEHRE 2 HIE LTz,

RIS L O A N A VEEEBOST

JRA DT L 1%

RIETORER LRI, ROBEHOY T ADNLEEE Y ¥ —LA~EH LE, Ert
Yy PTENENOREMBEREHRL, 2=V Fa—T~ER UK, ML, lysis
buffer (150 mM NH4Cl, 15 mM NaHCOs, 0.1 mM EDTA2Na, pH 7.3) 12k v, #FimEks
B RV, ZhEhEbh-/liE, PBS TH#& L%, FiAEMWE (00 U/ml penicillin
B L T¥ 100 pg/ml streptomysin), 2-ANH 7 hx & J—/ (50 uM) B X T 10% 45 2 i
T Z I Ul RPMI-1640 medium(Sigma) 2SR L 7=, % D%, KR (4 X 106 cells/ml)
EGUFRIIREE (100 pg/ml) ZFHEE L, 37°C, 5%CO: DEMET T4 HRE (96 M) #esk
L7,

4 AR LR, BREE = INF a—T~B LT, EL8E (1500 rpm, 5 23)
X0, MIRERY BRE, R EEPOY A MU A CEAR L4, IL5, [L-18 B LT IFN-y)
ZH v NA vF ELISAETHHF Ui,

YA b4y (IL-4, IL-5 BEW IFN-y) OGS CHEATS, BEHAGE, wHERE
BIOREZ ¥ — R, 27T BD Biosciences Pharmingen 2*HEA L7286 0% AV, R
IXRTEIZ R DT Total IgE BEO S THRBM L b D LR L L DR ER L, T, $v
KA »F ELISA %, BiZE & [F#%IC BD Pharmingen O#IR4 571 ha—uZftotk,

7, IL-13 ®43#riX, Mouse IL-13 Duoset Kit (R&D Systems) % FIVNTHHT L 7%,

ERFTO~ X MNIROEEE
U ADEEE 10%F~ ) VIEKRICEEL, 2 BUEERE U, BURLAES L1,

A & RIS BRI Ol E T 7 4 VBB LT, M VU T ARt ko T,
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BRFNCRE L~ X Mlla 288 Lic, 400 fEREH- Y Oz v L, 6 HE
DEFHEZ T L7,

WERHAEAT

BonT — &, THELIEREREZE (SE) TR L, EHEOFEZEIL, Student’s t-test
o THRE LT,
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H2fi W R

AETIE, BB KGM (PKGM) O 7 VAAF—HERIER~OEDMEL L biz, HUR

(OVA) FrRMZRGEINE~DEEBEYHRE LT, RERO 0 Fa2—v%, Fig. 22 a IIR
¥

BARED 2 BE%EPD, =7 R OVA DO EBRBIELITY, BERKETHEL Lok
FER~DOEEBERT-, FORKEE, Fig. 22 b IT7RT, OVA/Alum FEK 2 ERERRE L
Feay bu—VEETE, 8HEBDOREREURIZ, < LAHEROE LWENBBEShE
B3, ok KGM #Tid e b 0FHRMEIERA R A b vz, REFTNITEV TR, NC/Nga
< U AD AD JERICH UTIXIIHIER D2 2o 7o mfitE KGM (HV-KGM) 128\ T,
< L HEROERBZIHWERANRA DN, LMLAaRL, MK KGM & HtigdhiZz
DOEMIIBERICH 7, PBS #HERNIRE LEBHTE, WIhoBCBNTHL Lo
HERIIFR EBE SN 2D o, TNHORERN L, TUAX—HERERE T4 58
REHERRFM L LT, B KGM BSERTH S LRBREhi,

TR BRI T 2 500 KOM OFEEZRET 57290, RICKBCRBITS
Mg OFUERAEZ, ELISA IEIC & - THOH Ui, &% O REREOE BITHIL 21T\, OVA
RE IgE, IgGl1 B XV 1gG2a HiiAMic KIETHEIC >W TR %, Fig. 23 a TR
T, £7o, Total UAEEIZOWTHIT LERER%Z, Fig. 28 bITRT, 2 hu—UBETiX
OVA 2 IgE HifkfliZz b ONC Total IgE BEOZERAR EERNAR LN, BT KCGM #T
R bOFRLZMEEAPRD bk, £, FBRICERE KGM BBV T OVA 4
£ IgE iEMMOFE B RIFIDER S S, Total IgE ELMEREEZT b o

(p=0.07), WHMEMIZH o7z, —TF, REFVIZEBWTIE, OVA %R IgG1/1gG2a Hiifff
72 B TNZ Total IgG1/1gG2a B KCGM DEBBUIFE L 20 o T2, TH B DFERN D
Wk KGM OBEA, ABEKETFT MRV TIE IgE FUlAISE % L 0 @RI HEI T 5 /F
HAZbOZ EBH LN R T,

%2 BETHMNA, ThUTh2 BWEOFEIL, EWVIEATEHA ML itk -T,
MEOKREEZWHIMICHE L TRY, ThboigiE, NAEEOHBICREREELD
DILRHMONTVD, MMF: KGM 23, HURIERIZR IgE K& % E0 X 5 e il
LTWEDEFRDRD, KIT, OVA BFENRYA MM VEAREZRE L, S8MD
TRE L7 %, OVA T 4 B HIBSERIE Lk, Y1 N A v (IL-4, IL-5, IL-13, IFN-y)
EAEEZSIT L (Fig. 24), #H#H: KGM BB L UEkME KGM BicBiF 5 Thl
(IFN-y)/Th2 (IL-4, IL-5, IL-13)% A b A A Vi, WTFhb oy ha— VBt L FEDmEES
F— R LIz, ZTWODRERID, B KCGM ¢ IgE EAKIERX, Th1/Th2 N
VADEIBIZ L R, FERANI AL L - THEINDZ ERRBRENT,
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(a) Feeding with KGM-containing diets
4 7 9 11 12 (weeks of age)
0 21 35 49 60 61 (Day)
i.p. sensitizations OVAor PBS
OVA/alum or PBS/alum Total immunoglobulins
OVA-specific antibody titer
Cytokine assay
60 -
—x— PBS/PBS Control
(b) —0— PBS/OVA Control
50 {1 —e— OVA/OVA Control

—/— PBS/OVA PKGM
—A— OVA/OVA PKGM
40 1 —— PBS/OVA HV-KGM
—m— OVA/OVA HV-KGM

Sneezing (times/5 min)

1 2 3 4 5 6 7 8 9 10 11

Number of nasal challenge

Fig. 22. Dietary pulverized KGM (PKGM) prevents the development of nasal
sneezing in BALB/c mice upon sensitization with OVA. (a), Experimental scheme.
Four-week-old BALB/c mice were continuously fed a PKGM- or HV-KGM-containing
diet. Three weeks later, those mice were immunized and intranasally challenged with
OVA, as described in “Materials and Methods”. (b), The numbers of sneezes per 5 min
were counted just after nasal challenge with OVA. Values are expressed as means +
SE with six mice per group. *P< 0.05, **P< 0.01, *** P< 0.001, vs. control OVA/OVA
mice. mice
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(Units/ml)

(Units/ml)

(Units/ml)

(a)
1000
800 1
600 1

400 -

Anti-OVA
IgE

Anti-OVA
1gG1

Anti-OVA
IlgG2a

Diet

Control PKGM HV-KGM

Total IgE (ug/ml)

Total IgG1 (ug/ml)

Total IgG2a (ug/mt)

(b)

15 - P=0,07

Total ..

Total
800 4 IgG2a

Diet Control PKGM HV-KGM

Fig. 23. Dietary pulverized KGM (PKGM) preferentially suppresses allergen-specific

IgE response and total IgE Levels upon sensitization with OVA. After the eleventh

nasal challenge, plasma samples were collected from each group of mice, and antibody

responses were analyzed by ELISA. (a) OVA-specific IgE, IgGi, and IgG2a responses.

(b) Total immunoglobulin levels. Values are expressed as means + SE with six mice per

group. *p < 0.05, **p < 0.01, vs. control OVA/OVA mice.
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400 -
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= 300 -
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Diet Control PKGM HV-KGM

Fig. 24. Dietary KGM did not affect Th1/Th2 cytokine production by splenocytes

from OVA-sensitized mice.

Total splenocytes from KGM-fed mice after the eleventh nasal challenge were
stimulated with OVA for 96 h, and IL-4, IL-5, IL-13, and IFN-y levels in the culture
supernatant were quantified by sandwich ELISA, as described in “Materials and

Methods”. Values are expressed as means + SE with 6 mice per group.
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LR ZEROIBIERZR Lz KGM 23, BRFIORESEICED L 5 ICHEL T
DN ERET D20, WIZvA MIROBEEZBE L, TOMKRE Fig. 25 1ITRT, 22V
b E— AT, RBRECL> Ty X MIBROZERALRBENBR NS, HHH: KGM
(PKGM) MTIIHERBAOVPHER SN, BfstE KGM (HV-KGM) BB\ Th, <
A MRREOFERIMEIERL bR, FOERIRBHT: KGM BB W T L0
EThol,

250 ~

%%

200 -

150 -

100 A

Mast cells/6 field(x400)

(&)
o
1

0 - T

» ¥ I
F 5
§ £ I
* & O

Diet Control PKGM HV-KGM

Fig. 25. Inhibitory effects of pulverized KGM (PKGM) on the accumulation of
mast cells in the local nose of OVA-sensitized mice. Numbers of mast cells in
nasal sections were counted as described in Materials and Methods. Values are

expressed as means + SE with 6 mice per group. *p < 0.05, **p<0.01, vs. control
OVA/OVA mice.
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B F B

ARETIE, BB KGM 87 L4y (OVA) %R IgE ISEZ2HHIL, 7UAX—Ha
ROBIEFHNREFTHZLEHLMIT LT,

FTEICRIT A7 e — gL (AD) E5 v (NC/Nga<7UR) ZHVWERIETIE, *
OIHIWERILEREE KGM (KP B LU PA) OBBTIEADNT, E7o, SR L -
THF: KGM OIEMIHEE Lz, 207, KGM OHL7 VLS —{ERICIE, REREIC
MATEDRFEPEERERE L SO LWRRIN, LHLREDL, RER (BEE
F) KBWTIE, ZOEEIERR: KGM L HETHIEREVH 00, < LeHMEROH
BREHERR, B KGM (HV-KGM) BckWTbBgEshiz (Fig 22), O
P KGM iz A b ER D&V 5, BALB/e = 7 &I OVA #EHICHER Sh 5 BREIR
& NC/Nga ¥ U A ZHBND AD ERTIE, TOREA NI =RXLNHAMICRR D Z LR
mahiz, EEIC, OVA TEREINZ v U AD&BEUGEICIE, IL-18 LFEERIC~ R MA
JaED IgE V&7 % — (FceRI) DHDT 7 FNAN, MEATHDIZ ERHALNIZR>TNS
7% 6869, NC/Nga <7 2D AD JRREDFHEIZIX, IgE EAZIED & Lz Th2 JSEIIB§ L
HBRETERW 20, ZHHDHRND, T VAL THERESNDBLERIT, IgE <X
MM TEE LSRR L VIREERBRVEEZ DR, IO OERTFHICH LT
X, FkhtE KGM bRIATIEETH B 2 L AVRIB S T,

REEKET VBT, B KGM OF &1 OVA R EH) IgE BEEA 2 ZHITHH L7,
IgG1/1gG2a HifkREA 2 & NS Th1(IFN-Y)/Th2(L-4, IL-5, IL-13)% A b A A VEAIZIL,
BE L 2do7- (Fig. 28, Fig. 24), T b DREEND, #H#: KGM @ IgE EAMEI/ER
1, PERMD B HBID ThI/Th2 STV AOREIC LS bOTEARL, HrehrAH=R
A EoTHEEIND Z LRI,

NC/Nga < 7 AR DRETHE, #0i KGM ORI X » Tt @ Total Igh B &
W IgGl ENWTFR b A EICED Lz (Fig. 9, Fig. 14), £, REFIF7F /)94 v
DOEFE N LY, BALB/c ~ U RCHEE 7 IgElgGl ISEZFHET 50, ki KGM 0
BRIIZNDOREZWTR A RBICHHT 5 Z L 23> T 5 (Oomizu b, BEFRL 2).
RERET BT, B KGM 28 1gGl EEAICITEET T IgE B O 5 2B
Pl L72ds, Z OPEELE~OFRGEROBWNCETLEHBIL, 50 L ZAHLNTRY,
WRBDFIE A B = X LRERFEOMENEET D LHROBELONDIN, KRRETNIT
HHNBERL IgE IR, EOLIRAN=ALATHEEINDI POV TOBRITE
EThHAHD,

B M0 IgE EE~D I FAXAL v FEHEROITIHEIT 91 b4 L LT, IL-21
BEIHITVWS 10, IL-21 1%, Th2 MilE~D2{ke CD4TT Mfalc & 5 IL-4 EEAICR LT
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BEE L2028, IL-4 & CD4OL ORI THE S5 B M5 O IgE EEA 24 RANCH
Hl4 5, £/, IL21 LEFZ—DOREB<TRICBWTIL, IgE EABERENS = L 23
DMPNTIRH TS T, T FEEDOAR T, &M NKT MRz ko Thosh IL-21
2 BeMIIZ T R b —V R EHEL, IgEEAZIHITIZ R ERMESRLTNS ), ¥
7o, BURAREDS IgE BEAEA~D 7 T AR A » F & RBIRKNTHHIT 5 Z & 23, Obayashi H iz L »
THESNTNS B, ZRODOHENS, #HHi: KGM ORETF L CD IgE FifHl/EMA 23,
IL-21 DEARHZN LIcbDTHD Z &R0, BERE TR 2 RIS X - Tt
NENDZEREPEETEEZD, ZNHIZHETISBROBRIBLETHS S,

BIZEIZBWT, NC/Nga vV ADOKERITCRBIT A RESE (=R Ml/ATEREKEEI
) D5, WP KGM OBEUZ X VIRAS Ml SN D 2 &2k ~7e, RBLET BN
Th, BRATICEIT 5 <X MERREE, Hlh# KCGM Bl W THERIAR Shiz (Fig
24), RETNOBBBIEOHEIZIE, v X MR LD IgE v 27 % — (FeeRI) 2b DY
TFNBUETHDZ LD 6, HHi: KGM O8KMEERICIX, IgE IS&7E T o2
< A MR & DERWREGEOWHIER b EET 5 Z L B3RS hz,
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[(£4E] KMOBECRERETICRIZIZE

RIE TOMFERIZBV T, NC/Nga ¥~V ADEHHEIGEICRIT S Th1/Th2 I6E%, #H
e KGM Wbl L T\ Z &hd, BEREREBOTHICHLAER THS Z L o3
£2XNhi, NC/Nga ¥~V R, BE, AD OFTFLEME LTRMES A TWBA, TXiT,
2H5MT )T~ =72 (SLE) REDHCABERBET LV E L TEXOLN TV EERN
BB 24141, KETIX, HELEZRE LK NC/Nga ~ 7 A, SFEY o EE & MIEZ O
%L, HCHEB L BAFF 2 BEATHZ &, SO IHHF:KCM A Zh b0 H ERE -
RIEISE 2 ZEPITHHET 5 Z LoV Tk ~R%, W\ T, SLE DEF A< X (MRL/pr)
WBWTEDENEERRIKERERET D08, ZOFTIE, TR ERME KGM A3,
ZOHEREEREEHCHRIT 222 RH L, 22 TRIC, FEOBCAEREY
FBi4 HHREMRRFEM & LTI, Bt KGM OFAXHFETE 5 LIcEH L TEET
Do

18 NC/Nga 70 R0 B REMERITHT HH0EF: KM o 4

HIEIC BT BRFEDOH T, FIE L NC/Nga =7 ZADFERIZY U< FEOREN, Fh
KHRINDZ L 2B L7z (Fig. 26), A~V RIL, wxld, BOAREMHORBET VL
LTEXBRTVEERN DS, JhbOBEMERICE, HERERENEETS L
BRIz, 1970 F£RITIE, BEHE (7 —LRAFE) OFEACEEZEDOHEIHER S
NTVBR, £0%, NC/Nga~ ¥ 20 HBAFEICHET 2HEIL, 13L& A VERRBR, %
BROHET, AvP A, EA LTV AOHEENBEL TS Z LR, SLE EF A~
7 A (MRL/pr) & FR#EIC Feyb v 7% —2b 07 e —& —ERICEETFERORKNEH
5 LRPEINTNDS 16,

Fig. 26. Representative photographs of joint inflammation in NC/Nga mice with eczema.
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B cell-activating factor of the TNF familiy (BAFF) 1%, B #ifRD41k, AEB LU
RELAICEERREZ bOHFL LT, BFEER ShTW5 88), BAFF BREIFH~ 7 X
T, BHIRRSEFEIC L5 Y o ERNEE Sh, HOREORELR D BB~ OFALE
7% HEREMEDIREBAFHER IND 1, £z, SLE BAEL) 7~FHAE 2 5N MRL/pr
< U RZBWTHL S BAFF IRE O EFMBHE ST\ 5 808289, X 52, Thl &I
SN 5B EOBIERBHEIRIGS, BAFF OBREEAICL > THEBTEZEBALMCEH
TV 8, EFROMAED &IT, TOETIEI NC/Nga v 7 RZBIT AU U 3HiDREE,
A B BT (anti-dsDNA, rheumatoid factor IgG) 3 XX BAFF A EZ /B L L
bIZ, TNDHOHTHRE « PESECTHT 2MHH: KOM OB ELHRE L,

1-1.  RBROMER XUk

EREW L FE _

F1ERIV2ETORNEFAMEIZ, NC/Nga~7 X (43#, &, Conventional grade)
%, BEFREAKTIOBMBEE Lz, MBEFENL, 2> ha—f@kt (MF, 4V 2L E
B3 B KGM (PKGM, Sp £721X Z-p) E7-i3ERE KGM (HV-KGM, PA) %
5 EEDDEIGTHRM L= DEMER Lz, FEEO SPF (Specific Pathogen Free) B
TTHELE NC/Nga YU R%, BARSLCHASHINLEAL, XVT 472 bu—i
L UCERLE,

BREJNE, U L oSIER X OVIE D BEA

METORM LRI, < UAD AD R (B4, Ml - fT5, 215, BB, &R
FRaTAZ Lo TR L7z,

13 FIRICIRNT, SBEOTANE UL 5 (SRE, EBE, M) MERRL, 8
£ L BEROWEET- T,

I D B T Ul K UV BAFF 04347
4, 8 BEW 12 BBV TROETY, MY FAE Bk, D0 ESHHME

(anti-dsDNA % & Of rheumatoid factor IgG) 72 & TNZ BAFF &% ELISA EIZ k- T4
Hrite, BEFABMOSITIL, L ER®Anti-dsDNA <7 X ELISA ¥ v b (I 3%¥, B
B) BLUtvrRe) y<wFRT IgG <7 X ELISA ¥v F (1% %) 2HNT{Fo7%,
%7z, BAFF O43#7i2i¥, BAFF soluble (mouse) detection set (APOTECH Corporation,
Switzerland) % AV iz, DL, THENEA—H—DHEIRT 571 b a— Vit > CTER
L7,
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1.2, & R

RIREICRIT ARET L MRS, = e — VB TIIB LWERRATE 21 5 AD BUERD 8
B UBICBZR SN, BT KGM (PKGM) B TIXINODMEIR (AD 227) BF
Bl Shk (Fig. 27a).

NC/Nga <= 7 R, IFN-yEEE T fifa L 75 X< B HIBOBRELES U L EiOIEKRA,
REMBALOEBIZBNCTEHOND Z L RBESATNWDS 20, ZZTET, K UVRADY &~

OSBRSS T D KOGM OF B A AE Lz, 13 BEICBNT, U 2 i (S5,
BB X UMW) CEBEBRE L2 A, a hu—VETIXSPF A& i LT, S
URVEAY- (Pl Tk 2 Ll«_‘HE‘jmﬂ%k bz (Fig. 27b), NC/Nga < U ADFEER Y 7 HifE &
PEREDRENL, B KGM BB W THRICHRl S Twiz (Fig. 27¢), ZDMDY v~
NE (EBER LU 2BV Th, AD ZHIE L7~ U R TIEHIEKT 2HEMIZH - 7223,
a2y ha—VEE T KGM OB TH L REZERITBO bR o 1o (F—F RiER),
7B, ZhbHOBRIL, AD FRE L & IgE MEOIHIMER RS b2V ERME KGM Bk
WTHRBIEIN 2o T,

wiz, Mo E A (anti-dsDNA 8 £ O rheumatoid factor(RF)-Ig®) 2 &3 1%
¥ KGM OB ZHE LT, TN bOKR%, Fig. 28 177, REREFIET DB
M (8 3EEY) T, 4 BEO~ U R EHETNIZE PEMITR oL ER LR, 2 ha—
JVEE L B KGM B CTEWR R o Tz, 12 BEHICRBWT, RBRNE I Lzay ha—
VEER L OEREME KGM #CiE, MA@ anti-dsDNA 3 L RF-IgG Hifaflin® L< E&
U723, #li: KOM B TiReh b BRERICED LT\,

SLE Zihw & Lic 25 M0 B Ca@R~AICIE, BHROREZR SIWCRET % BAFF OF
EPEL ST 5 Z L BRES TS 889, EE, BAFF 724 =X bOREIZ L
T, ¥ Y A® SLE JERSCEERPUEET D Z L BMoN TN D 808586, £ T TRKIT,
ARETMCEIT 5 BAFF OB OWTHRE L. (Fig. 29), = ba—AFETIE, 128
W TILF BAFF IBE O L33 b, Hh#: KGM HTIraRIRIH ShT
W,

IhHOfFERNG, AD Z3JE L7z NC/Nga = VA%, i) L EE REZGFEL, B
Ok HONC BAFF 2 BAET S Z L, I b0 HCAE - ERE 2 HHF: KGM
OB EFERICHEIT D Z EBHALITR T,
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Fig. 27. Inhibitory effects of pulverized KGM (PKGM) on the development of eczema,
cervical lymphadenopathy, and splenomegaly in NC/Nga mice.

(a) Clinical skin conditions in NC/Nga mice fed with control, PKGM, or HV-KGM diet
(n=5 or 10) and in age-matched SPF NC/Nga mice (n=5) during the experiment. Values
are expressed as mean + SE. *p<0.05, control mice vs PKGM-fed mice. ##p<0.01, control
mice vs SPF mice (Mann-Whitney U test). (b) Representative photographs of four
cervical LNs and spleen from NC/Nga mice at 13 weeks of age. (c) The weights of four
cervical LNs and the spleen were significantly inhibited by PKGM feeding. Values are
expressed as mean *= SE (n=5). *p<0.05, control mice vs PKGM-fed mice. ##p<0.01,
control mice vs SPF mice (Student’s ¢test).
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Fig. 28. Inhibitory effects of PKGM on the increase in plasma autoantibody levels
in NC/Nga mice.

Plasma anti-dsDNA (a) and rheumatoid factor IgG (b) autoantibodies were
measured by ELISA using a kit from Shibayagi. Values are expressed as mean +
SE, with four 4- and 8-week-old mice or five to eight 12-week-old mice per group.
*p<0.05, control mice vs PKGM-fed mice. #p<0.05, control mice vs SPF mice
(Student’s #test).

Fig. 29. Inhibitory effects of PKGM 10 -
on the increase in plasma BAFF #

levels in NC/Nga mice.
Plasma BAFF was measured by
sandwich ELISA. Values are

expressed as means = SE, with

BAFF (ng/ml)

three 4-week-old mice or six

12-week-old mice per group. ;
*p<0.05, control mice vs PKGM-fed = e
mice. #p<0.05, control mice vs SPF 12 4 12 4

mice (Student’s #test). Control PKGM SPF
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F2H FHMEKM OB REGEINHER

MRL/mp-lpr/llpr (MRL/lpr)~ 7 Ri%, £HMHETY) F< h—F 2 (SLE) ORBEHRET
ADOEDE LTHDITNS 80, ARH#IL, TR MV RAEHET S Fas D FRERS
AL, UV BRIEAEE, RO ECKES, AREBL, REABLUOMEGIARLYEH
RFEIET D, KIT, MRL/pr =V A0 HEALEERICHT 28067 KGM (PKGM) Bk
VEHME KGM (HV-KGM) OFE2H#HE L,

2-1.  FEROMEHS LUHE

EBREW L

4 @i O WM MRL/mpj-lpr/lpr (MRL/lpr)< 7 23 & O MRL/mpj-++4++ (MRL/++)< ™7
A%, AA SLCHASH L VA L, MRLApr <21k, 186 LIcsd, 23 + 3C,
12 B2 & OB A 2 AT, SEOMREHE L KE HBBRSE 16 BEHAT L,
MRL/pr vV A& RRIC=a Y ba—A&E (v 7 REEH MF, 4V x> # LEHT %)
ERAWCHEL, 3T 7arba—Ae LTHERLE,

ATE CTORGE L Rk, MERENL, =22 b o— BN MRT: KGM (PKGM, Zp) %
T IAEHE KGM (HV-KGM, PA) % 5 EB%OEA T L b0k L,

U BB K UME DR
20 BEIZRNT, EHOSTAND U8 (EE, Bl (EB+HD), BREB &pm
BEERL, BELERORELZIT> %,

ik L SloY = Nak 70z ik SR O O N R N oL ¥

5 BLU 20 BEICHWTRILZFTY, MY 7%\, Edho ESHEm
(anti-dsDNA B X O} rheumatoid factor IgG) 72 DN YA b A > (IFN-y# & O BAFF)
B% ELISATRIC £ o THHT Lie, HEHEMOLHTIE, A& FARIC L © 2®Anti-dsDNA
U X ELISA %y b (1% F) BLURLEROY U<=FEF IgG <72 ELISA ¥ v k
(VA% %) ZAWTH -7k, IFN-yi%, <= v X IFN-y ‘Femto-HS Ready-SET-Go!
(eBioscience) & Fﬁb\féﬁﬁ L7z, £7z, BAFF O53#7121%, BAFF soluble (mouse) detection
set (APOTECH Corporation) % i\ 7z, 1%, FNENE A —H—OHRT 571 ha—

JZHE > THEME L7z,
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2-2. & R

RIEIOBFZEIZRB VT, AD 2%5E L7z NC/Nga <~ U AN, S Y v HilEiR & AR % 0758
L, BEHERLWNC BAFF 2B4EELTWAZE, SN LDOECAE - HEGESR
W KGM NEHRICHHIT A EE2HLMC L, £ZTRIZ, SLE E£F/L~< T X

(MRL/lpr) @ B EHaEERICHT 2 KGM OB RE L,

4 D MRL/Apr = U R EBOME Z B S, V U/ BRIBEE~DORE L 20 @l E
TRIBBE L, T0OH, FHEICRT2HEEMOERIIAD bhRd o7k (Fig. 30),
ay hr—ABETE, BRCLoTERICHERBTESY V0 (B LU LR DEX
2, 17 BELBRICA b (Fig. 31a), 20 B#IZBWNT, =T ADK Y 3Ei & g% &
BL, KGM ORELBEHRE L7z (Fig. 31b), Th b OMBEROREMRE, Fig. 32
1277, MRL/pr =7 A TiE, WTHOEBIZEBWTH MRLA+< T R & BT IUIEE Y
PE L EIROZE LWIBRBBE SN, TSNS, Hoki KGM (PKGM) #Tik=y b
m— VR L IR LT D REBII A DRARD o120, WICEKE KGM (HV-KGM) #ic
BT Y I ERIEEE DR B2 MAHEERBR/O b,

T DR, NC/Nga < 7 2D AD SERIZITHIHIZNR D 225> o 7o mkstE KGM 23,
A SLE EF /MBI 5 BREEED U v BREIEE T 2EREZ b2 LVRIE S
7o

45 -
G
£ 35
D
(]
2
>
'8 ——MRL/pr  Control
m 25 —8—MRL/pr HV-KGM
—A—MRL/lpr PKGM
—O—MRL/++ Control
15 i T T T T T T T T 1 1
4 8 12 16 20
Age (weeks)

Fig. 30. Dietary KGM did not affect the gain in body weight in MRL/lpr mice during

the 16-week experiment. Values are expressed as means + SE of 6 mice per group.
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Control

HV-KGM

(b)

Fig. 31. Representative photographs of clinical characteristics (a) and of peripheral

lymph nodes, spleen, and mecentric lymph nodes (b) in 20-week-old MRL/lpr mice.
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Fig. 32. Inhibitory effects of highly viscous KGM (HV-KGM) on the development of
peripheral lymphadenopathy, and splenomegaly in MRL/lpr mice.
The total weight of bilateral arms LNs (a), four cervical LNs (b), mesenteric LNs (c), and
spleen (d) was determined. Values are expressed as mean=SE, with 6 mice per group.
*p<0.05, control mice vs. HV-KGM-fed mice. ##p<0.01, control mice vs. MRL/++ mice
(Student’s ¢test).

WIZ, 5BLV 20 BED~ U RIZBIT 2 MEH D Total IgGl B &L U 1gG2a HilkE% 5y
W UTkR%E, Fig. 331RT, 20 BETIX, WThOEBEIIZEOTHHFEENHEM L2,
BREHC IgGl BIZERA LN oz, —JF, Total IgG2a BICEI L TiX, => hu—i
HCHER LA ONA, Hkbf: KGM # X Ok KGM #CriiFRkicFRICH -
il & Tz,

I biz, mifFFoEBEHREM (anti-dsDNA 8 X U rheumatoid factor(RF)-IgG) 12 KkiE
T KGM OFEEHEE Lz, ThbOR%E, Fig. 34 18T, 20 BEICBWT, U U &
ERELLaY bu—ABTE, PO anti-dsDNA 38 X O RF-IgG fisinEHIC L&
LTWe, LAL2RA b, Zhbonl BHdEAHHmT: KGM #i XL URRE KGM ##
BV TWFRBAERICED LT\,
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Fig. 33. Inhibitory effect of highly viscous KGM (HV-KGM) on the increase in
plasma IgG2a levels in MRL/lpr mice.
Plasma total IgG1 (a) and IgG2a (b) levels were measured by a sandwich ELISA. Values
are expressed as mean=®SE, with four 5-week-old mice or five 20-week-old mice per
group. *p<0.05, control mice vs HV-KGM-fed mice or PKGM-fed mice. ##p<0.01, control
mice vs MRL/++ mice (Student’s £test).
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Fig. 84. Inhibitory effects of highly viscous KGM (HV-KGM) on the increase in
plasma autoantibody levels in MRL/lpr mice.
Plasma anti-dsDNA (a) and rheumatoid factor IgG (b) autoantibodies were measured by
ELISA using a kit from Shibayagi. Values are expressed as mean = SE, with four
5-week-old mice or eight 20-week-old MRL/lpr mice per group. **p<0.01, ***p<0.001,
control mice vs HV-KGM-fed mice or PKGM-fed mice. ##p<0.001, control mice vs
MRL/++ mice (Student’s £-test).
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SLE Z#a0 & Lc 250 B CRBERAOFHHICI, Thl BEPEERRE L oI L
BRHN TS, ERFIETHANZS, B MBRORRR CICEES % BAFF N E O A%
REICRET I L bbb T\ 5 1889, EEE BAFF [ZLERFTICRWT IFN-y CHlE%
BRI/ 7=, FHERBLUOBRERICE > TELAENS Z ERH-TVS
88D, & Z TRIZ, KET MTHBIT 5 IFNyE L O BAFF OB 52OV THHE L7 (Fig. 35),
20 BERIZIVTIE, WTROBIZBW T H I IFNy3 X O BAFF BEDO LERTD O
7203, ¥ KGM (PKGM) 72 6()“&:%'3*6'& KGM (HV-KGM) O#EBUIZ b DEAI
BELTWboTl, TUHLO/KEND, K SLE TFMIBNTH LIS B KGM
U 2 oSEREFEE S X VA THLAEAOIHIMER I, IFN-y3 X O BAFF OEATSIZ L5 b
DTIERNZ EWRBREINT,

~ 124

E

g o9
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w 6 -
31 44
0 ND ND

(b) 400 -
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<
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Control HV-KGM PKGM MRL/++

Fig. 35. Dietary HV-KGM did not influence plasma IFN-y and BAFF levels in MRL/lpr
mice. |

Plasma IFN-y (a) and BAFF (b) levels were measured by sandwich ELISA. Values are
expressed as mean*SE with 3 mice for 5-week-old mice, or 5-6 mice for 20-week-old mice

per group. ##p<0.01, control mice vs MRL/++ mice (Student’s ¢test). ND: not detected.
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HIH F W

2 BETOMRICEBVT, NC/Nga <V ADOEEMFISEICIIT S Th1/Th2 [H& %, #
B KGM OEBRAVTRLIE L TWEZ 225, HEAEREOTFHICLEDTHS
LS, NC/Nga ¥ 7 Rl%, JTTASLE #hH L LI-HCREEDORBETLVE LT
EZDLNTWEERRSH DN 24747, TETIIARY U RADE CAFICET 85I, FHE
EHENTORY, ZZTELETIE, 9 NC/Nga v TR0 Y U RBREEGE L BHEA
EERICEE LCRRRE o e,

AD 2FREL7Zay P a—AEO<T TR BN TE Y UAEBIUOEBLEIE L 2
5, SHE U U EIROE LWIERPBE IR, b OREIIMHH: KGM #ic
BOWTHEBIMEHENTWAZ LALLM (Fig. 27TbBEWe), £/, MHFOH
DA (anti-dsDNA 3 X8 RF-IgG) & BAFF BEZSHLicL 25, v bu—
HTIEZRORERIC EF LT, #h#: KGM #TidFRITED LT (Fig. 28
BLU29),

SLE %tk & L7 &5 0 B BABEREAICIE, BAFF OEANRELSBEET5 Z L0t
EhTnwa 1889, EEZ, BAFF 7o ¥ =2 hOREIC L 5T, =7 2D SLE R
HiJSREIR DN S5 28 208530, BAFF IR SSERATICHV T IFNy TRl E 2 e~ 7 a7
7—, FHREB L UBMRMIIC X > TEASND Z L3> T3 188D, 72, NC/Nga
< U RADRIEEALEREICIIT B U Vo8RRI, IFN-yEA T Mille 79 X~ B flao
BRI ZLBHRESA TS 20, BIETOHRITBNT, #MH#H KGM OFEHR
NC/Nga < U ADOREGRAFTCET 2 EERREB IO IFNyELEZERICIHTIZ ¢ %
LML (Fig. 17TBET20), i KGM OFRUE, K< U XDEHFERE
BT B HiAREAE (Total IgGl B L O IgE) 2 O NCH A b A VA (FNyEB L OV IL-4)
ZRIASIE LTV e, 2T bOHMANLREHICEETIT, MK KGM < X 55§
JRFT O BZRIRER & O IFN-yEEA O HMEIfEFA 23, BAFF OIS b 50 OBEN & 5 &
WRINh, ZhbOHREN NC/Nga v~ VAD Y U BRETEEDO ILICES FETH LE X
bz,

AD BFICBWTIE, FBOBEHR (REF7F /7 ¥4 ML E) kT 5 IgE Btk
RS bEHEEICADNDN, HOBES AD HBEEROA—F A F—L L TEEREE
EFBUDZENH-TETND 889D, EEKZ, REF 75 /04 MW EZERR~VAD
ETFCERRET 5 L Th2 SEE2N LR %2 IgE BEAVNHEIN DR, Hh#k KGM 0
BRICE > TINHLOINERTHI SN D (BB 2). ThbDHR L HETEETD L,
NC/Nga <V ADKERFREBB LU IgE MECHFHICRWTH, 25O HOAENE
NEELTWB LR ST,
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MRL/pr =V %, SLE ORBHRZRETFTLOUL DL LTHLRTWS 80, KiZ, K
# KGM 3 X UVEEtE KGM 02, MRL/Apr = 7 A D H DEASERIC &0 & 5 12 /63
TAHENERE L,

o KGM OB, & SLE EF MW TIE [gG2a B L O HEHiE (anti-dsDNA
BLO RF-1gQ) BEZZBTHHEI LS, Vo BRERISEICS UCTITBER L LR AR
Dole, —7F, BEENZ &2, NC/Nga = 7 2 DJREEIZIZEE L 2 b T Bkt KGM @
TS, MRLApr = VAR B2ENLOERENTH S ZEFITHHIT 3 2 L BHEL M
72olc (Fig. 81-34), ZhbORERM S, NC/Nga %ﬁXL:%bfé U L BREERESE 22 Y
ICHEHUEEED A =X A%, SLE £5 /4 (MRL/Apr) <7 ADZFNR D LIXH SR
%5 EDRRENT, Eiz, B KGM BB W TE LR RIL, 5 DNA HiE% ik
H LT 5 HOCHBELN, MRLApr = ¥ X2 AHERBEICHT LHMETIEARNE W
D RfEE 0, MIXFFT2HbDLEX bR, EBIT, Thl BEEN LKA LS
REBZTFHT OMEBERRFEM & LT, B KOM OFARYI/RTE 32 L AR
iz,

MRI/pr =V AZBWTEEEDO T v ) —HlfR 2T &, #T DNA FiEEICIIEEL
23, U SERIBTEE R & NSRRI B R ORE X ZHICHIHIT 5 2 L ARESh T
5 9, LinLZRML, RERTREAHMICEI 5~ U7 20 AEEMCSEBEREICITH D
DREEH DI Do T (Fig. 80), T /-Ekhit: KOM OBTIE, U o <BREHERES OO
I IgG2a/ B CHERELEDOHFRERITIE SN T\, LERST, KREFUCEITS
EHE KGM 0 B BaEmBomblfEfix, ZhboRAEHIFRICEE LRy &
Zzbhiz,

SLE %460 & LA REO B OAaBRBOHEIC, Thl SEPEELRBEIZ b oI Likk
{EBHTVD, MRLApr ¥ 7 AZBWTH, Thl BAOKRENEEORERE B SE 5
R 9, IL-12, IFNyB I IFN-yL &7 ¥ —DRIBIZ L - T Y U 3EIRER L OSRER A
BRVZFICHHI SN D Z ERRE SN TS 9597, EEZ, AEBRIZBWLTH ML IgGl
REGEHETERSHONRDP -T2, 1gG2a BEDOEH R EFN 2 bu— ARz
T bnl (Fig.33), LinL7edn, mkitt KGM OBBULM A O IFN-yEIC B8 L
TR (Fig.35a), %7z, BAFF IX IFNy CHll %=t~ 07 7 —, FHERE
SOBRMIRIC L o TEAEIND Z L3> TW52S, i BAFF B & &80 &V
AT, 20 BECIXFERIC EF L (Fig. 35b), ZhbOREEND, Bkt KGM OA&
SLE E7/VIZEIT 2 U >/ BRIEFEAESS L O [gG2a/B CHUABEA OMHIVERIL, IFN-p
BAFF OEAWHZN LIcbD TR ZOMDA I =AML > THE SN 2 LR
®’ Iz,
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B HEOIBRE (Lactobacillus caseistrain (E22) OEER, < U RICBITART B L
Va7 =57 HEEE R ZHHT 2 2 LR LN R0 TNEH 89, IFEREREZMNL
TR KGM 2520 & 5 I 2RI AT 2 A DRRICE < I B TRY, Toll
like receptor 22 L& N LI BRAER TORBIBEL, ZOROAEFH YIS OHEEE
AExtL, BEDRRD KGM B3~ LD L S ITHETIOTHA I N ?45H%IL, Zhb
DRELEZD, EROERAREDLIRAI =R Lo TREENDINITONT, &Y
FLWEAREETHS I, EHIC, EERECHREEBROT « BAR & UTELNA
ZERTZ, BE) UveFRA VR Y VIRTEMERF RO LT 5 EDMORBET L
TORREBH RS Lheu,
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[£5F] WHNERKMNZEZESETLIHEMRAORMSRE

AETIE, B0 KCGM 2mEF T 2HBE 17 LAF—) REOHBICET 3R,
Elex0REeM - AR LI onTiih, BHBICIHNE TORRERRE L S%OBREICD
WTHREET 2,

B1E WORKMNEEEHT58RBEOREH

AEMWBORLSRBELBROBRZ IR EEERTNE, ERFERELTHIY A

GEA) NE—DBEMICET b, 22 CEES X M2 EbHEE LT, #HR: KGM (S-p)
EEERTAEFOERERT L,

W KGM (Sp) % 60~80 EE%DEISTHML, BEAICE/ 0 —R2HWTE
FleBlL7c & 25, HRIIHEDRICEEMEN IR, BHEERNEL 22 L) RS
bole, GERlE LTOMEEEFEET S 0L, —RIC 30 YUNDBEREETHS &\
bhTWaZ nd, REEHEZ—SOMEDEZR L UTEEERER 0T & AR o R
EWEt L, EORER, E7FVORMPBEEEZEDDIZERHE DMLY, BRFA
ELTINT PN ERIIEROFERABETH S Z &N o l, BEFEOREEZTW,
BN T5% DI KGM 288 S8 5 Z L B3 RICRo 72, SEFILSMT S, U3, O
AMEBIORFERE~DIGARTRIZZR>TWNWDS, EFFv~vAF h—EFRALE
SEROERME % Table 31T7¥, ¥z, EADHBEEY Fig. 36 [T~ d, FREEAlL, 1
HOKTH20g D KGM BT HZ LN TE 5,

Table 3. General quarities of respective tablets containing fine KGM (S-p).

KGM tablets

No.1 No.2 No.3 No.4
Pulverized KGM (S-p) 60.0 % 70.0 % 75.0 % 80.0 %
Maltitol 238.5 % 13.56 % 8.5 % 3.5 %
Gelatin 15.0 % 15.0 % 15.0 % 15.0 %
Lublicants 1.5% 1.5% 1.5% 1.5%
Weight (mg) 302+1.3 305+1.8 305+1.3 302+ 1.5
Hardness (kg) 7.1+0.4 8.7%+0.4 8.6+0.3 8.2+0.5
Thickness (mm) 5.60.1 5.410.1 5.5+0.1 5.5+0.1
Digintegration (time) 19 min. 20 min. 21 min. Over 30 min.
Friction loss (%) 0.9 0.2 0.3 0.4
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Fig. 36. Tablets containing
fine KGM (S-p).

F28H WHEKMORSMEEFHM

kR KGM (Sp 5 LU Zp) DRMENFEMRER%Z, OECD Guidelines for the testing
of Chemicals 401(1981) IZ¥#E#LL TIT o7z, RBREHIC 5,000 mg/kg DRIEZ AV, *HHR#E
(IR IR & U CREMZ R Lic, Th2hz it~ v X ICHBERE L%, 2 BEE
RETolc, BEMMTICHTHNIRO SRR b, #HF: KGM © LD50 &
%, 5,000 mg/kg A ETHBEEZ BN,

KGM i3 HHI R BRM OV LEOTHH I L0 b b, ZOREMIIHRNICHELEL DN
%, EBRIZ, & FTORBRIZEWT, LROFRBVEBIZEKIT 2 BZEMITHER L TV A,
ZORT VAR —ERICET 2B 2RI E 2B 5 TR, 824 (R KGM,Sp)
D3y ARDOERIZE T, 7TUVAR—MHBRBEICKT 5 Lo RMEROEFMIER.,
FHITROONTND 100, ZhbOFERIE, T LAX—RBEH & LT KGM
EXRCHATEDZL2H/ITI b0 THHY, 5%kt PTOFAMKICELTEY £<
DEERFIZED & L biT, REREICKTIHEMRIERA I =X LOMER, FETHS

>

Do
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EIH WRLE

AFROERHEIZ, £E KGM DOeFEHREGIEROFMEH LM LT, AEBEEERA
DFPRBLOBFIER L LTEENRISAEHZZ L Thote, VDI, MBFEHL
T BKEEYE KGM OHLT VAF—REA~OIEHD, M OFEME (X M) LHrk
AHER (HE) OBEK, LVWOBAND L KEERRE T .

TERHERST PE—EERER (AD) KRFEh 2 1 EBT VAX—FEAI, FFE, SEE%
PR L TRY, RERESBBEICLR->TETNS, B 1 BT, £ KGM Ot
TUNAK—FME LTOFRMEL, ADEF V<7 % (NC/Nga) ZHWVWTHRHELE, =0
T, TR Lz KGM OEEN AD #ORIBERR b NS HE IgE MUE 2 Z 5 i)
THIEEZRH L, AR LEHBIUOENE KGM OB TIIFENRALLRT, £
72O DERABERABEIZ L > CTHRLEZZ &0, KGM OHL T VX —/ERIL, KB
Rt A TR FRENEERER 2 bo LB &,

MEEL2 VAT a—A 0 EEWHERZHH L LT, ZhETambhTns KGM ®
BIRERADE L, BREEZE T 51382 OBEMHRBN L WS BERb o7, 0D,
% 1 ECTRM L AD MHIFERIL, #7: KGM OHEEIEAREN & LTORAS,
TREBRRBICET DM AOEREEZERTHIE, K&V T AT 425 &REbDL
EZ2TW5,

% 2 BTIE, i KGM © AD #ifilici i 21 ERAA V=X 20—HEH LM L,
[Thl FREETEZIER] ZREOICAIZ, BERSOWMT LAF—ERARRL L REEShIZL
TWeZ bbby, HBhHFEKGM OEBRR, 2B S IL4 BIX W IFN-yEAZ N
FTHOIH L TOERIE, BE L & HITHRIRRWAR ThH o7z, A, NC/Nga < v
AD AD FEBEIMARLECH DT ENDYH, EOAN =X LOBHABHRIZTE 2V
Habdbolnl, K<y AORREREIZ Th2 IGEBRLT LHMHETERNI L 2022 AD O
BTl Thl BN RIEICBE S35 Z L 40, F 75T Tik super Thl MR L B 7 LL
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