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o-LA :
APC :
AUC :
BAT :
BSA :
B-LG :

CAP :

CD:
CN:
CNH :
CMF :
DAP12:
EDTA :
EHF :
ELISA :
EWH :

FAO :

FceR :
FeyR :
FITC :

FSC :

ammonium-chloride-potassium (lysing buffer) (7 > E=v A-#fFE-H U UL (&
A )

alpha-lactalbumin (-7 27 F7 /L7 I V)

allophycocyanin (7127 227 =)

area under the curve (MR T ifH)

basophil activation test (4FHEIEERTE ML FER)

bovine serum albumine (7 “IMET /L7 I V)

beta-lactoglobulin (B-7 7 o/ m=~7 V)

capsulated hydrophilic carrier polymer (2 Y2 S I EVEIZ L D HURFR R IgE
WEROT VT v wliaE ST/ DO T T AF v 7 1 78)L)

cluster of differentiation (7 {bHi)i)

casein (€A )

casein hydrolysate (77184 > 53 i#)

cow’s milk based infant formula (‘FFLZFEE L7c@EOFRMI N 2)

DNAX activating protein of 12kDa (431 & 12,000 ® DNAX {&EHAL & > /X7 &)
ethylenediaminetetraacetic acid (=5 L > 7 I JUEERR)

extensively hydrolysed formula (& EENIKfEFL, S22 NNK 53 FRFL)
enzyme-linked immuno sorbent assay (#3860 E L)

extensively whey protein hydrolysate (FLifi% > /™7 & & 5 fR)

Food and Agriculture Organization of the United Nations ([ERSHE Ak 2 50
£2))

Fc epsilon reseptor (Fce ZZ5A)

Fc gamma receptor (Fey 32 Z&1AK)

fluorescein isothiocyanate (74 L&A A VFAHT T F— 1)

forward scatter (Rii7HGELYE)
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mesenteric lymph node (BRI Y >/ )

mouse mast cell protease (v 7 A v X M7 w77 —E)

ovoalbumine (JFH7T /L7 I V)

platelet-activating factor (IfiL/MIETE(LIRT)

phosphate buffered saline-house serum (7~ MLiEGHI Y > A F AT K)
phosphate buffered saline-0.05% Tween20 (0.05%Tween20 #sIN Y - FfzE A= 2
LK)

polymerase chain reaction (48U A 7 —EEHEKIL)
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PerCP/Cy5.5 : peri dinin chlorphyll protein / cyanin 5.5 (XU Y =>Zva 7 (V¥ J'H

PHF :
PWH :
QOL :

SPF :

SSC :
WHO :

WPC :

[ 7 =2 5.5)
partially hydrolysed formula (8NN AREL, 553 MK 53 fRHL)
partially whey protein hydrolysate (¥Li& % > /7 B/ fi#Y))
quality of life (ZE7%D'H)
specific pathogen free (FfE DAY M OVFAE BIZIEY: L TW 2 WE) ) OV Ofi
A ERED)
side scatter ({75 % L)
World Health Organization (iR fEHEE)

whey protein concentlate (FLiE % >/ 7 i)



FBlwE  FE

1.1 (DL EBYT LLX—

(B 1TEMTH D NEIZ L > TSI LEARA T R 72 DO TH Y | JUERCERIZ LD £
T3 AT S RVRDUTFEDNAAET 2 b DD, AX B2 VHETOZ L L LTENZBIZL TV D,
NBIZZORWVELEOPTHRANORICTELLOER LML, AERLOEZIY RE, R
RNHEAM, REMEZEODTOD T REED LN GEBED [B)] 28X LFCE, 0 XD
BREVRBRICE G INEBED (8] 13, ZETEERLOTHL ZLRHHRETHY ., 1 b
CENBETAAYZVROZE L LTENELICL TS, L LARLERICITAGPICIE
B pfaEERE (N —F) BSFAEL, RO (WHO) 2% 2015 EICR#R LIzhtatic L
X, R THEEDLRSE D 6EANERRFEICHDD 42 AL LTS, FAERENE - 73k
DENZEW T, Tk 30 45 (2018 4F) 121 1,330 o & EwES @G S, 34BRTEL RoTH
5V, —J, TBOZe) LiX, TSN HERER SN HIETES T2 &7 LI2iGE
2 ZORMMZBENTEANIFELEGEZROVEWVWSRGE] 2TH Y . ZHUTRARIRILICIE SN b D
TR TUTR BV, WAEM LN FE OB RSN @ OB FEBR R0 FEBR R D PR
2k o T, BUETIIER A R B EMECAH EMAEY PO CTREE CTRIETED LI ->TEY
FEFRRILZ DWWz TROLA] 23X A TWD,

BHCED2EEFLTENTIRLRVLDE LTEBYT LAX—RNE T LN, BT L
F—iE, TRFV vy DOL7 LT 4 U (BC94EH~BCS5EH) 75 [HDNITE > TORMITH D
MNZESTOEICRD] ERLIELIIC, BEITLZETHDLAKNEREDE LTEZIDABAI
TOHRMMODAEFERERICRDE NI RT, LSO IBREBEPRHFELITIREIMERNRR D,
FAO/WHO AR &Mm#iRZERE S (a—7 v 7 2AEBR) TR, TO/EERLEL LD LML
5 8FEDT LT (UNT ragleiy, WEdE, I, i, ©—FyvyRRE, . AO
F, HERERE) IOV T, IO EZEF0aERMIETDEEZRTRTHILEZROTND Y, Tk
ZTTEAETS 2001 4 4 H, GRFO R anEEEEEEFAORATHR O—HMiElc Xk 7
NX—WEEELRMORR) GIEPEAINTL, ZHUIREOT LA —WEZMEN E (B

1



1210 ppm U ) SOAMEEINTINTAES - BERIMIZHEN T, Zhz 3D E0RRE
BHEDTLH, HOLWVEHERET 5L 05 bOTHY | 2020 4F 3 ABUE TRRER 70 H ., R
21 i H (Table 1) BHE SN TS 49, WAREOT LT U RRHIE CREINDXET 10
ppm &V ) FRBEEZ EDTZZE T, 2—T v 7 AL EO GEAMEOHIE TIXZ O X 5 728 &l

TRV IAEN THRY ((BEWE TH 2 fRREIIHIA) . Ziu2id, AEIZE W TRk

i
A
it

BB T VLS Rk (ELISA 1) ML TE 2 Z L MRESEHBL TV 0, 512,
BEEShizy =A% 7 1y MER PCRIEIC K 2 EMEREOHE OB E > T, HABEDT LV
7RI IR @D LAV THBEE DO TBOZ R ICHIL TWH EE ) 2R TE L),
LIPLan6ZD—57T, HBEIZEWTHEYT L F—IZ X5 FHUIIE 2o TEW e,
ZOELIFBRBIZEDZLDOTEDH D LODO, FITIFER LW T LVF U BNRA LT AL
B L CEUCE 720 18, 2 LD EFEEFE LRSS TnD 9, fihFEER L L TEER
DT LT VERY AT AROHRAEBINCHME T2 Z & 2< . ShICIhEmD HHFFEICEY
MieZ ENMETH D, HERITIRVET LT LILT U RRENTE O B IR EAORAL O RS & b |
(DL ZXVHENRbDICTHZ RSN D, £/, ZNETLIFRRLIBERNHH

Table 1 Specified ingredients, etc. in Japanese food labeling regulation

(as of March, 2020).

Names of specified ingredients, etc. Reason labF: lling
requirement
. It ith high ..
- Shrimp, Crab, Wheat, ems wi 18 labelling is
Specified need for labelling
. . Buckwheat, Egg, mandatory
ingredients . based on the number
Dairy products, and Peanut .
of cases and severity
Almond, Abalone, Squid, Item'sdw1th
Salmon roe, orange, a COSSI e%rable
Items Cashew nut, nl&m ero casgsh labelling is
equivalent to Kiwi fruit, Beef, Walnut, and patients wit recommended
specified Sesame, Salmon, Mackerel, severe §ympto;)ns on (voluntary
ingredients Soybean, Chicken, Banana, i continuous iSIS labelling)
Pork, Matsutake mushroom, ut }?Ot as mf}l ¢ d as
Peach, Yam, Apple, and the specihie
Gelatin Ingredients




DGR E A FI TS 2 L. BACT LA L E TSt TS ER] Mk - CE
WEOREZGIETHDICEES T, LVIAWEWRTEYT LILX—EBEHOREREIC S H5EkT
L AREMN S B,

1.2 BYTLAX—LIX. FOMFE - JER - EE

BT LLF—L1E TRYIC L - THIE I Z SN D HUFREE R e fo s 2R 2 L CARIC
Lo THRRERRIERN B SN DBIG ) LERIND 0, HUR (T LT V) LD BRI
FRAMICER L bDIRES AT, HECTRGHE T L TCRELZSAbEEND, BT LV
LR —ZBT D RIE IR I, PURRE R TgE RFHEROG & IgE FHRFERIG E A 0 | IgE
IRAFMESOG I —RICHUR 2R DE% S 2 FFFEILIN & W ) B TIERAE R S D 2 &b,
IR L L — L BTN TV D, — 7, MllatEse 3 B5-9 % IgE RS I TR 28%
DILERI 5 48 R IR BN D 7200, BIER T LV X— L BRI TS

BYT LA =TI ORI LLX—TH 0, @, BY7T LLX —BE O M F

PR AR IgE St S D, AR A LTI By 2 5 & U CREak L 7 se g a1
Lo TEASNIZIGE 73, ~ A Milfd EOZRIKITH G LIDIRIECTHOAERNIZBA L TE 2R
MRy LGS - BRIET D L. ~ A Mol Z 5 SR L, e RAZ IV REDTIANAT
A4 T—H—F ST, SHIZ, YA MR ETET 7% RUVBORH (T 7% Ui A7
—R) BNTLEL, TuRrEx T voenA a bz i/ MEHEALIK T (Platelet-activating
factor : PAF) 7p E&pEA, WEHET 2, ZaH~ A MR O B 0EEE L 7 AR AN BT L
X —DkEx IJERZ S 2 2T (Fig. 1.

BT LR —ORERIE, BFER, RERER . THILREIR, FFREMER 72 EHx b D2 D
%o FOEOFAE TITEEER O HEBBEE N 92.0% &b i< o RO TR ZRER 33.6%., fhfE
FER 28.0%., WHLAHER 18.6% L #HE SN T2 1, I 5|2, HHOIERIZHT- > TR HITIE
RREREINDREEZT T 7 4 T7F—L 0, ZHNICEREECHTEEKTAE LT 707

X—va vyt UTEMBRN LSRN E 725,



( w . e Milk-allergen
m Xposure " ‘.’."/
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Figure 1 The mechanisms involved in IgE mediated food allergy.
APC: antigen presenting cells; Eos: eosinophils; IL: interleukin; Treg: reguratory
T cells; Th2: type 2 helper T cells.

BT LR —DOFRBIZONTIEL, ZWHEESRE L, 5% LT 5 REHOE N KTk
S THEZ REMEN IS STV D, BINA S O T, BF (b5 WIEZE0R#EER) OB CH

[ZEES b DT, A, I, B —F vy BABEOWTANHT 28T LLF—DF
WIRIT 3~35% TH DL, ThEx I HICRE IgE NIHICHZE TE b DIZRET D & AWFEIT
2~5%ICIKIHT 5 12, T AU B TBI b AZ T I v ATH, BOHEICESSHFA, B
B, B —F v, ANEICHT L7 LA —RENEN 3.56%, 1.83%. 0.75%. 1.1% THDH DI
XL, Zhz iRt IgE Ot A AR CHER TE b DIZRET 5 L £ L 0.6~0.9%,
0.3~0.9%. 0.756%. 0.6% &7V, 2EL LTEMT LAXF—ORERIIDRILD 1~2%., £
<TI0%RE L R b TS 19, IRETHIILHD 5~10%19, FEHD 4.9%15, /NF
ENDERAED D BLIEMIZ L 2ZMRH 5 H D 2.83%10, REL@REINLTND

BT LAX—OFRAMT, BRBEOFHEICLD I, 4L, NEOHEN R bEL . K
WTE =Ty BRI, RIMELE Lo TV D 1, FRHT/NEHIZIWTHRIN, OB E

DiF, FEAMETH FROBHE TH 5 17,



1.3 4T LAX—L Z TR R

FHPIITERBOTY 20 FEU EOX RV EREGEENDL EVDATEDY , REHRT L
NFrELTIa7 7 R 771y (wLA), B-7 7 h7m7 Y (B-LG), V7T VT I v
(BSA), e/ a7y (Ig)., MOOHEBA RSN TWD 10, Fifioi@ v F3LIeEm 7 L
F—ORENRIFEREHTHY . NEOGEITRHC T OBERE VY, LM LARRLFHITRE R
BB BRIV T BEER EMO/NIZE > TEREMOBVENZRLTH D,
FRliZ, MO0 E THAOREIABGEONRWES - NLREZEOAIRIZ L > TE, 432 FhEE
LT HARAPARA (FRAIVY) BIARARZELRTHY , FHAT LA —DDIZENNE
WMTERNZ LIFEMEGENTERREBEE D, 20720, FAT LAXF—DARD=DIZ
FHAT VT B ERD, HOWVITER - HARSELZT LAF—HAI VI PREIN TN D,
R T EDIET VLT AR DG OBERN R FERTH Y 1819, 3o h¥
AU HDHVTHIER LNV BEEER T 0T T — PRI X o TERS FAL LT 2 237 BNKSY
fREFLIX. RESRHAD D X5Ee K3 iEFL (Extensively hydrolysed formula) & &P, 4
A7 VA —BILOREFEEFRIILEHEINLTND 2020, XS RBiE, 7F7 4 7% —
AIIET D L9 REIEDFAT LAF—BIR BT 2 2 L ESN DT, £ DREFIIE
MEIZ DUV TIEBH R B D DB E ORI RIS B L 72 D, FLE v/ BTk D Re
Pk & OB Z IR & 5 2 ELISA {EIEE{E72 in vitro R BRTH 0 1820 BLEGFEMEIO A 7 Y
—= VIR TREROMRN O FRETO B ENRMEEHE T, R<HMHSh TS, AIERKIZ
nvivo iRBR TITE/VE v Mg EDOFEERE 2 W TZRHIAN R Z 22 b 2829 FONES OFEE Tl
BRENICHT L CRAEM A R SRV Z ERT LAF—HI N7 8L LTED LN TND 25,

o

FEENTITAELT L — BT D 0 AR b I 2 72dboi 2020 FOK TIIAFHEIXTH 95%

FTABRIEIERE D 90% A ETH D Z LR LN TN D 2520, 7 LAF—HINT L LTOR

e r\ il

SRFLCIEREIC 70 UL EOHERAERERH Y . AT LA =R ORBEHE L IBRICE KIE
A2 L C&ER, 7er 7 —VBUETRAET L EHRST 2 JBEZEOEBE, HDH NI A D
HMCIRZHEL RSN TW D



—J7 . RS N ISR U CRBRIC R & B LRV EE O [RER 2R BE AL % fi L 72
MINT SR L, BESMHLD DT IR S, (Partially hydrolysed formula) & FEE
NTWD, BESRILIL, FHERRENLT LAAX—FIEY A7 NEn S s s IEmigic
HFL L R ORI (M) 2R L RS THY 2 ZHRETICT FE—MEERO
FIEFARP e & B WG STV D 2030, BE, ZOBENRILOT LT —FIE Y 2 7 KBENR
[ZOWTIEHEEM 2R 30 & SER R 2 2NRAE LIAME CIXe Ay, BESMRILIE Y Tidew
HODIRT LAVT ARSI TR D BB S L BAF & W0 5 B2 &2 LT & LABRIZAILT
X — 2 3IE LT DR TORAERER ST 5, FBAEOHE TIX, 4FH7
LAAR—BIE 534 T T404 (756%) 13 SAERZ & 729 2 & 7 < il O B 7y i3l 2 T &
Tl ENTWD 39, Fio, [A UBRE AL 2 W27 L — BRI 5/ 0 AR
BRIZBWCH, BHEOBRAINY L0BERMELS, BndERb B Ch o @SN T
W% 39, RIS AR TR BAF CIR 2 R N OB ESRALDLZ2ITBIRTE 20 Thiut
BT LLF RRLZFOFKED QOL [ EIZ OB VAR BEROH L L THDH, 36

. BESRIITE DT VLT oMEDRTERITITIHEE L TWRWZ &2 b RE A OFENHIRF T
. TR BRRMILCEESRILC X DAL 0 bEMICHRITH L IRER L EZ DD,

KRR BENIRILE VT FELT LV X — O DR RIE O H R B A ST D 85.86),

W

1.4 EBYT LAX—0OBW - SHlIICR W THER S D AR EEERIEIE L RBR

BYT LLX—OBMNT, BEORMBEUC L - THERBSEL SN D &0 ) KRR &
ZFN BT D RS OMERRIC Ko THOLT 5 10, JIEFELY L L& — D5 LB O T
RCIIM A ICH R IgE PUADTFIEZ AT 5 Z L1272 528, 4L CAP IEE O MR e R 6
TV 7RBRICE S TARETH S 10, LL2RR 6, MHFRE IgE 2355 T i HIEk 2 f = &
FICHFEORMZIERTE 5 Z 21307 << RERMEDOFEREN 153 TR E £ AL 2R Bl
PR% 35 2 728 > THRABIRAES QOL Dbz 73 Hfl b LI LITHE ST\ 8788, ELWVZ
Wi IXHRMEORER A EE TH D . FFEMRRZ RS A REF ORI X DM ORED 5 2, i
A1 0 B AR X > THREZKN 2S5,

6



% 1 B ARTRER I AN E CTIIARBREZFEIC SIS TR Y | JRER Y ORIE 3940, FOGTFHEHE
BREOHEE 39, MHEMBOMERR W2 ED AR TE DEFEEM TEmS N TWD, 727EL, 20D
O BRWAMABRITEE I CHEERDEREZSIESRITZENH Y, EERAEISALAEAL 2D, O
7, #EAARREROM R A2 Fic PHIT 2 FiEbBEt ST D, i ofE IgE B HAER
FROMEREO VAT 4 v Z7EIRICEVREE LT e e ) T 4 — 0 — 7 REFEAIC LI S
TV D A3 1042 BHHZHW R E ORHERIC Ko TR R L - OFEERLETH 5,

—J7. #E A AR & OB TITRM ML P OAFEIRERZ IO RAEENER STV D 9, 4f
HEILERI TN o m B IgE 22848 (FeeRD) %/ L C IgE HiiAZfEA L TR Y. Zhicht
JEDSEAT 5 & FeeRI OZEFERITLIC L 0 Mk o~ A NHIIE & RIS L L OBk 95, =
DOUFEREROST in vitro THHEHTE, & A X 2 il (Histamine release test : HRT)
Rl FLERIEVE L iBR  (Basophil activation test : BAT) & LT&bHbhTW5, b AKX I ilFHk
FRBRIE, BRI > DRI L 72 KA AL ER % in vitro THUFRNA L, L7 e 24 I v %
ELISA {ETHET 2MEIETH 2, BAT (THUFHIEIC & - TIHFHRIEERIZHE BT 25 CD63 <
CD203c LWololEtifb~—h—sr a7 n—H A NA—F—CERTIMELETHD, Znb
RIE MAFEELER 2 FHWTE A 1L, in vitro 728 BAEKRDEBEZZ T T D72, M IgE fEDH)
ELL BICHEBRE O T LV —IREEZ 32 & i 49 K72 BAT 13 A B AR B O T
WA THD Z EBRBERE SN TN D 549, BYT LAF—BEOTMRTI 90, S0k
DR FRRAE 4950 %L B ORR MR CLAEICEM TE 2 BAT OEKMLERIL, EFICENES

Zbhd,

1.5 AEFFEORP., EREWM TH 5~ 7 2BV CTAEIRERIEMALRBR 2 0NL L, Z 237 BN
KGR DFIC IS5 2 L DB

1.3 ik ~7= L oIz, BUE, & X7 BMUKGREFINTAIT LoLF— BRI OREBEFLOTAR
ICBWCIERICHEEREEZH - TWD, TDD, bR ORI E ORFFITAR AT X
ThH Y, FHCREFRBEIZOWTIZ A ZRFHE & 2D SERERNRD B D,
B XY IR IRELSRZE DIFENC B D454 87 BRSO 55 FH0FEM ©l1%, ELISA

7



B2 8D in vitro W BR L SRIT, BAE Y M EOEBREMZMNT T 7 0 T F 2 — B FEH
PRV 245152 T, AR L EREMICHUR Z AR L CBND T T T 4 TR b &, E
WD A 2T ARLZIUTHE D RIBIK T, BERE OMm P RE R SIC k> CGHEiT 2 DT, #
2R BN GRFL A AR HURIC O AUE S O RO DY . WIERIERURIC & 87 BNAK 5y
sl A O IUEZ ORSEIEPEN Gl C& 5, ELISA k0 X 9 7¢ in vitro DFHfi CIX T LV F—H
FHOEERNOREZ LT LML TWD LITERRNI LMD, ZOXIREBMWETVIZLD
BB RFHIEE TH D, LrLARnb, 207 F 74 7% —RRIT—HEH - B —H
KRETEFT L L0 REND D5 WITEIRA B b 55 Z & h, RUREORRE L RO BT
WD, ZITAETIE, 20X RBE~OIHAA L LT, b FORKRICBWTER ST
% BAT zEBREWIISHT 5 2 L2 85E Lz, B N0 BAT NERYT LLX—BHE DR D ARR
BROFER L OB 2R X 91T, FEREMW T b AR IEERD FUSHEN EF DT L L — & & Hf
BT o0 THIUL, BATIZE - TT T 7 4 7% 0 — A NETE 2 ieENE 1 bivd, BAT
1% in vitro 872 23 © ELISA 72 & L 0 b BRI | DB O R MK TEMIKORE D
FIHEZR T2 FE#HIIC, £7- 3R (Replacement, Reduction, Refinement) D575 Btk
ICHEMMER D D, S HIC, =7 A BAT #1721 A TH 237 BKD IR DIFECH 5
L& LR NG R O 505 FHIRFE A Z AR BN LTS Z &1k, T b B/ oK
B, KO RETHROBRMAIC SN 2 & bR CE D, & V37 BRI R, R
IRATITZ ORERTRFLEREBIER SN TR, TOHMFHI BAT Z)SH$ 252 & T, ZNET
AWM AR S LN D AL H 5, T2 TAFE T, EREMTHL~ T AITENT
BAT % i 2 L 36T, & 230 BIK GRS T DFMAENCdo 2 SR & /3 7 B3 O
G ERRHE DRI~ 7 A BAT 26T 528 T, ZOFAMERFNT L2 EE2HNE L,
ZDOE RO AAIL, Z R ENKGEAICR T D TRORZE] 2 HITED, LT LV
F—ABHEDO QOL M EIZbFHFETLHDOTHD, 7o, b MRKRICEWTAHENZ BAT z E5REY)
ThoHr~vUATEATENX, 7 LAF—0OKRA IRREICI T DT, RN
% IRE e~ DF G b IR T X B,



F2E o~ U AP ELERTE M GRER O T

2.1 F

PURPUARS 29t Ui mBiRE IgE 8K FeeRI OZEGIC X 2 IR CorE RN R AL T 5
&L b FTIEEOMAEERE ET CD11b, CD13. CD63, CD69, CD107a, CD107b, CD164,
CD203c &\ o 7253 FDOFEH BN 5 445359, Z D 55 CD63 & CD203c DFEHA kL, RIFF
BT LVX =S ORAEETH D BAT OififkF v b CHIEME(b~—F— & L TEHIN TV D,
—J7. =7 A TIIAHEIEER B> FeeRI O4EIC L 0 fifaZRE o> CD200R155<° CD4150DJE B
PEEINT 5 2 ERME SN TND, £ 2 TR TIL, £9 20 CD200R1 #~v—H—& LTv
U AR OTEMAL 2 7 i —H A P A= — TR 2 2 L ailAic, ZoOBE HURRIC &
o TBNEAHEIRER 215 (L S8 % & CD200R1 OFREHEM & $i2, ~ v AR ILER D[R E~— 7
—DVEDTH% CD200R3 OIBMNB T2 Z & &R L7z, CD200R1 (IHE /=7 Y A
—R=V—=r T 7 2 =BT B EMRE ST CD200 OZAKS T TH Y 59, IR /250
HitEH 249 % 5859, —J7, CD200R3 X CD200R 7 7 X U —IZ@ 7 5 b DD, CD200 % U H >
REF2D eI | D& ZNICHEN LIS O2RH Y | IL-4 EEAEBST 7 4 7 F v —ifl
72 ETCHER R SE I E 2 L T 5 60,

PURRIMIC & D 1EPEIZFE S CD200R1 BN & CD200R3 FEHLE A DZEE A3~ & 2 DA {4
WCE o TRRL Z &0, BIEMEERZG D7D DORE TII IgE 7217 T IgG bEAIND Z
L7 CD200R1 28 IgE kKA 72 &M b~ — 1 —ToH 2 DIZxf LT, CD200R3 (% IgG &
IR AR ER DTE AL~ — U —TH D L DRI &2 LT, v 7 2D IgG 13 IgG1,1gG2a, 1gG2b,
IgG3 & 4 TV T 7 F ANTFIE L, £ DZHEE S FUGTLER 72 FeyRL, FeyRIIL, FeyRIV & KU
IR 72 FeyRITb 0 4 FEASHI AL T2 60, ARE T, AFHEIEERIEMELIZHE S CD200R3 OF 8L
W7 7 7 AME S & O T IgG IR Th 5 2 & Z2MEE L IgE k78972 CD200R1
DIEBIFEN & PJFETZ OMF A TEMHAL~ — I — & Lz~ 7 X BAT O RN & ATz,



2.2 MBLE L
2.2.1 @Y

Wi, 8#liEd %\ E 10 #iRo> Specific-Pathogen-Free (SPF) 2L — Riffitt BALB/c &~
DAZRAARZ LT XA L, WG TR EEE S E72%, FEEICHE L7z, 2242°C, 12 i
MBAmE oA 7 v SPFEREE T CRHB L, FHF T EHEZFEHE L TEERWEE (74 MR X
by 7 BARREETEMR) LAGEKITHBERE Lz, ok, RO TOEYFERIT, [8)
Wy D%t R OVE FRIC B2 15 (IR 105 5) . TEBRENMY) O f#E K OMRE I ONC R ORI
B4 25648 (BREEA SRS 82 &) FICHIVME S, ARMEEANE 2 —~ 5 A = 0 ZIRBL
WARA DFRFEA 5217 72 [ Rk LA S B R FEMBLE ] 106> THEM LT,

2.2.2 B

< ADSE R OAVE YR EER ORI W A PRI, Yoshida @D 515 69120t -> CTARL L
VIR 72B-LG AEM L7,

2.2.3 <~ W ADHEE L

4Bl DO~ T AT LTRLGI0pug 27 Y2 b OKBE T VI =0 b (T4 T A7t
) 4mg) LHIMEHENES L. Zig 2 HERRET 2 BEld 50 % 3 B K L7,

PUMIE L, A D 1T HEBRZICAY hovb e ¥ —b G RERAERD) BRI T © F KEfR
LB, Bl TR L, EHRFE C—80CTHRE L7z,

2.2.4 Tua—HA b A—F—|T X DA EERIEHALORIE

KRB (FA —7) HDHWIIP-LG & 3 EEHENGE L~ v A (11~22 HilnHY) ORIk
KV MEEFRLA~SNY > (T 747 A7) T LT,

FA =T = AOMEHRKIET— BT =V LIzt DE~A 7 aF 2—712 50 uh T2537EL,
37CT 15 RFF L7, Y X¥$Hi~ 7 X IgE (Bethyl Laboratories 18, 7 2 U W H5&E) . LD

P~ 7 A FeyRIIVIL & / 7 v A 4ifk (mAb) (clone 2.4G2, 7 v bk IgG2b, k., BD Bioscience
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LT AV DAERE) HDWNIEDT A VXA T2 ba—/LHUA (clone A95-1, 7 v b IgG2b,
k. BD Bioscience f1:#) &3z, 1% D v ~iiE (HyClone, GE Healthcare t1#, 7 X U &
RIE) ZEteFE (50ul) OV ReiEE AR ALK (PBS-HS) LiRG L. 37CT 2 BFfIRUS &
72, 20mM EDTA O#AN (10 uL) &K (10 47) I & > TG Z 5 1 S/ 7214, .0 (500%g,
5757, 4C) 1T X > CIlnBkifL 2 PL & B ZBRE Lo, o L7 mERAIfIE, 16% 7~ i %
B PBS T/ ry X7 Ok T, 304)) Liztk., APC fEi#k#i~ 7 X IgE (Columbia Bioscience
HEL 7 A Y BEIE) . PerCP/Cyb.5 ik~ 7 2 CD49b, PE f#i#kfii~ 7 2 CD200R1 (&5
5t BioLegend 184, 7 2 U hA%KE) KO FITC Ei#$Hi~ 7 A CD200R3 (Hycult Biotech 1
B, AT H) ENZTERR OKIBT. 3043) L7z, S HIZ ACK ¥R (155 mM NH4CL,
10 mM KHCOs, 0.1 mM EDTA) THRIfERZ ¥ &, PBS-HS T 3 BIYEA L7-12ic, fighr >V 7
k7 =7 FACSDive Zf£# L 7= FACSCanto Il 7 = —% 4 k X —%— (BD Bioscience f-fi!) <
ST LT,

B-LG & MM E Lz~ o A X0 B i@k, B-LG #& T PBS-HS LIEA L T37CT
2 IR S &7k, LRED T A — T~ U 20K L FfRIC e, L, 7u—H 1 A —2—
Tobr LTz,

CD200R1 MU' CD200R3 (Z25W T, FERIE I 2R T TORAED L (Relative

expression level) % ¥ L7z,

2.2.5 HFHEIEEROZEIRAE & HUFRITHT

FA =T~ AL VBT MIERIR (~R) A ) & 50 ul T o~ A 7/ v T o — 70
L. BRI L7z~ 7 AFIB-LG MiF (2.2.3 IZATR) 25 ¢e PBS-HS50 ul LIEA LT 37CT2
REEISOG S5 2 & CREEES 2, £D%, B-LG (1 mg/mL) M2 TE HITRIS S, Al
RL2.2.4 LABRICH A, SR, e 27z,

2.2.6 ~ U AFIP-LG MiH1 5D IgG DfrE

~ 7 AHB-LG MiE %Z PBS-HS T 10 &R L72%. 45D Protein G Sepharose 4 Fast Flow
(GE Healthcare f18) L JREA L, =i T 2 BEEFECCIR & 9 )b S/ 72, Z D%, 130 (500xg,
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547, i) X VB2 S, BEZBIL IgG BREGULTE & Lz, xfR & LT Sepharose
4B (Sigma-Aldorich tH#, 7 X U G5 E) ZHW T~ U AHR-LG Mg Z RERICAE L7 O
LR L7z, IgG BBREINTNDZ E1E, LTFOEY ELISA 12X - CTHER L7, £9 1 ug/100
uL/well ®B-LG (Sigma-Aldrich L) &g Ca—7 4 > 7 L= 96 )X~A 7 17 L — K|Z 10,000
EAR L 7-Ptiyg 2 i L, 37°CC 2 FF#PRFF%Z. 0.05%D Tween20 (Sigma-Aldrich f+H) %
Bt ) UIEREE A AR (PBS-T) Tl Lic, WRIZT VB Y 74 A7 7 4 —BE#II~ 7 A
IgG (Cappel 18, 7 2 U B GH&IE, 5,000 5A4R) ZEH LT 37°CT 1 Kf#fRFF L7, PBS-T
ILTT L— MG, U4 ) —A T I LB (10 mM diethanolamine (Sigma-Aldrich ¥4
f) . 0.5 mM MgClz, pH 9.8) 1T L 7- FAEH 3L (4-Nitrophenyl phosphate disodium salt
hexahydrate. Sigma-Aldrich #1:#, 0.1 mg/100 uL/well) % ¥ L C 30 73 0 S, 20 pL/well

@ 5N NaOH TSI ST 5 405 nm (AR 550 nm) OWEEE ZHIE L,

2.2.7 ~UAFP-LG MEN LD IgG &7 7 7 ADkRE

EAF AT v i~ 7 A IgGl mAb (clone A85-1, IgG1. «) . [A#Hi~ 7 % IgG2a mAb (clone
R19-15, IgG1l. «). [AHi~ 1 A IgG2b mAb (cloneR12-3, IgG2a. «). [A#Hi~ 7 A IgG3 mAb
(clone R40-82, IgG2a. k. \ 371 BD Bioscience #1:8) . ©4F 1bT7 v b 1gGl 74 V X A
72> hr—/L mAb (clone RTK2071) & 5 W &[F 1gG2a 7 A Y % A 7°2 2 k 1 —/L mAb (clone
RTK2758, 7 i1 % BioLegend t:8) O3 #17)7% 50 mg/mL THE L, D 1/2 FED A b
L7 h 7 B Sepharose High Performance (GE Healthcare t1:8) LiEA. PUAfEE E—X
AR LT,
~ U AHP-LG Mif% PBS-HS T 10 (5@ R L7=t%, ERROEFAMA L —XLIREA L, =il
T2 RFEIEERICIR & 9 BOR S ¥ T, £ D%, w0 (500xg, 577, i) (2 X 0 BHE 2 ThE S,
FEEEIRL IgG &7 7 7 AREFULGE & Lic, &V 7 7 720 1IgG BBRESNTWNWDZ &
i3, LIFOilY ELISA THZRL7-. £ 1 pg/100 pLiwell ®B-LG (Sigma-Aldrich #-8) ¥k
Ta—7 47 L1296 XvA7u7b— MIAHRLIEGUMEZEM L, 37°CT 2 FFEIRFFEL,

PBS-T Ty L7z, WIZ, &£H 77 7 ZOWAERELIIZHN O LR L EAF A~ v X

12



IgG1l mAb (10,000 (5AR) . HLHWIIEFTF AbHi~ 7 X IgG2a mAb (1,000 f5AK) . H 2D
T A F o ki~ U 2 IgG2b mAb (3,000 f54H) . HDHWEEATF L AbHi~ 7 X IgG3 mAb
(1,000 {54 R) ZWI L C 37°CT 1 RfIRFF L7z, PBS-TICTY L — ML, N—AF ¥
—PHEFHA ML h 7 EY Y (Streptavidin-POD Conjugate. Roche Diagnosyics 8, 7 £ U
HERE) 2L T 37°CT 1 MR L, & HICAE 3K (SIGMAFAST-OPD, Sigma-Aldrich
FEIY) 2N 2 TROG &4, 30 pL/well @ 3M HaSOs THRUGHE IE ST 5 492 nm (&R 630 nm)
DOWENHE 2 E LTz, P OFRE IgGl OMlE T 100,000 %, IgG2a & IgG2b OHE T
1,000 fiz, IgG3 OHEET 100 5 & Lz, HERIEOFISHERIE IgG1, 1gG2a, IgG2b, 1gG3 @

HETENEN B4, 1545, 3045, 6043 & L=,
2.2.8 1gG ZFHKA~D in vivo WISIZ L H5E2FET 7 4 X v —DFEE

P~ U A FeyRIII/II mAb (2.4G2) H25WNEEDOT A VX A 72 ha—/LHiK (clone A95-
1. 7> b IgG2b, ., BD Bioscience #L#) % 100 ug &¢r PBS 200 uL %~ 7 A Bk E 0 HEA
Lz, Buk, RETWINLEAZ S ERWVR= R 7 L —RObOEER L, &
YT F7 4 TF —ORE, TV ZVRERE (TD-300, ZiHE ) 2 v CEGRE 4§

W95 Z & TR L7z,

2.2.9 AT

AN Y 7 F U =7 (JMPver.13.9. SAS Institute #4847 X U &% [EH) %2\, Students

DX D & 2 W] ¢ BiE THE L7z, pfE 0.05 Kiifiz A& & L7,

2.3 R

2.3.1 B-LG s~ U ZADAFEHERIT KT 2 HURRIIZ M 9 CD200R1 & CD200R3 DO ¥ & D

ZAk

YRR T A7 2> (OVA) EE~ 7 A DIFHFEERITS T 2 85 52505 (OVA) RIS L - T, #ilfig

K ED CD200R1 ORENEENMT 5 Z EMNHEIINLTVWD 55, AIFETIIETEFOREE IV

13



ITUNAX—FT NvTU R BLGHRE~YTR) ZHONTGER LT, 2O, ~ U R FEREEROFE
BHJERAIUAR L L TRISL SN2 E 7 7 mF Uik Bal0369DIERYSr 7T 5 CD200R360 % A i
EHRORE~—A—DOEDE LTHF LIz, &I 52 CD200R3 & CD49%b (FF =T /1% 77—
M & AR RERICHEBL) ZRE~—h — & U THHEEBROTEMALRIE 2R 7o & 2 A, A AEK
DRENNETZ T2 Z &b, BT CD49b & IgE (A — 7 72RET b 4FHEEEEK ED FeeRI I
I$HHBED IgE HEAE L TWD) 2~v—nh—& LT Rk ZFRE (Fig. 2) L. IHHEIZfE S
CD200R1 O¥EHZA L L, 8T CD200R3 ICOW T HHIEEZB Z -7z, 75 EB-LG R~
ADHHIERTIX, FFEPUR (B-LG) ORIFKIZ X > T CD200R1 OFETAHIINT 5 & i
CD200R3 DFELEA 358 bivlz (Fig. 8a), BEZEWZ &2 CD200R3 ORI IBR-LG %
B~ 7 ADOE A CHMEICTRD D7z D12kt L, CD200R1 DI BUHIN OFREE I EARIC L - Thkx
Thy, HMLR2WER LR b7 (Fig. 8b),

# |P2

SSC
CD49%b

FSC IgE

Figure 2 Gating strategy for identification of basophils by flow cytometry. Peripheral
white blood cells were initially gated based on forward scatter and side
scatter (region P1). Region P1 was further gated based on CD49b and IgE

(region P2), and the cells in region P2 were deemed to be basophils.
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a Media B-LG b
4 1.0
c
2% 08
# Mouse 1 o S
& 5 06
X0
) ®
g g ‘06 0.4 1 Mouse 1
o - ) [ )
& 22 ®
8 § 2 0.2 Mouse 2
© 0
w w Mouse 2 1.0 1.5 2.0 2.5
i Relative expression
level of CD200R1
CD200R1

Figure 3 Changes in expression levels of CD200R1 and CD200R3 on blood basophils
of B-LG-immunized mice following antigen stimulation. Five BALB/c mice
were immunized with B-LG. Peripheral blood was incubated with or without
B-LG at 37°C for 2 h. (a) Representative dot plots showing the expression of
CD200R1 and CD200R3 on basophils following stimulation with (right) or
without (left) B-LG. (b)Scatter plots graph showing the relative expression
levels of CD200R1 and CD200R3 following stimulation with B-LG. All of the
experimental data (five mice) are shown.

2.3.2 1gG ZFAR~DORIZAE 5 - FER CD200R3 DR ILA(L

2.3.1 IZRE L= K 9T, BUsURIBRICRE © 4R RER Eo> CD200R3 DOFEHID OREEALT L
CD200R1 DFEBUEMORRE & —H LR\ & & TV a "y MIKBILT VI =0 Lz L
ToNEREN S CIIAFE IgE L0 bRrR IgG OFEANELE OWE ORH D2 Lnb, ZOHUR
FIZE S CD200R3 DI BIEALD 1gG % I LT 4P ELER OTEMEAGIZ K 5 & DA A LTz,

~ 7 AFHREEERIT T A — T KB T h it IgE HURIC K DRI IR 2 2 & ST
W5 59, ARFFETIX, T A —T =T R L0 S MERAE T~ 7 X IgE Fiikofb, Hi~ v % IgG
ZRME mAb (24G2) RINOLDT AV E ATy ha—AHETHRIE L, FHEER Eo
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CD200R1 & CD200R3 OFBIEAZFH~7-, ZOREE, bt IgE HiiAfiliEiz X 5 CD200R1 D%
BlER & 2.4G2 FIIHIC X 5 CD200R3 O3B 73380 Hivie (Fig. 4), £D—J T, #iIgE
FUARITKIC X 5 CD200R3 ZEED & 2.4G2 HilJlZ & 5 CD200R1 OREFA &, #TiEd 5

NAEFEICED L (Fig. 4).

CD200R3
1.5
1.0 |
0.5
0 |
CD200R1
25

*

2.0 ‘ 1

1.5 *

1.0

' ml B
0

Isotype Ctrl 2.4G2 IsotypeCtrl Anti-IgE
(ratlgG2b) (ratlgG2b) (goatlgG) (goatigG)

Relative expression level on basophils

Figure 4 Increased expression of CD200R1 and decreased expression of CD200R3 on
basophils in response to IgE and IgG receptor-mediated activation, respectively.
Peripheral blood was incubated at 37°C for 2 h with 100 ng/mL anti-mouse
FcyRII/I (2.4G2), 300 ng/mL goat anti-mouse IgE, or the respective isotype
control antibody. Relative expression levels of CD200R1 and CD200R3 on
basophils are shown. Data are represented as means * SDs (n = 3). Asterisks

indicate significant differences.

2.3.3  HFHEILERIEMALIZAE 9 CD200R3 FH 2L oy R A7 E

AP FEBR OTEHEALIZFE 5 CD200R3 LD DR URIF A T 272012, ~ v AP HER
% 2.4G2 £7213p-LG THIBL L. AFHEELER Eoo CD200R3 D3 AL & R AOIZHIE L=,
A =T <= ALV EMEREE 2.4G2 TRITET 5 & | 4 EEk Eoo CD200R3 O F8HL I

RPITIAD L, Dl &b 4 FIIRFF STz (Fig. 5a),
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PIB-LG M TRENEE S E o~ U Ak A ZB-LG TR L7256 b AR T, AR o

CD200R3 DHBUTIERL A L, De< &b 4 FFIXARFF STz (Fig. 5b).

a
c 1.2
g % 1.0 irl’/‘\i\,
§ 32 08
% 5 g' 0.6 M Isotype Ctrl
> 8_‘3 0.4 @ 2.4G2
‘.(-U' 2 ) * N\
82 02{ T
o 5 * & *T
0 . . i
0 60 120 180 240
Time (min)
1.2
c
S 1.0 +\'\*
=)
S22 0.8
O5%E o6
o 0 . M normal serum
g g -(E 0.4 @ anti-f-LG serum
82 e
g5 02"t 7
0 : ‘ , |

0 60 120 180 240
Time (min)

Figure 5 Reduced surface expression of CD200R3 on basophils in a time-dependent
manner after stimulation. (a) Peripheral blood was incubated with 100 ng/mL
anti-mouse FcyRIIl/ll (2.4G2) or isotype control. (b) Peripheral blood was
passively sensitized with mouse anti-B-LG serum or normal serum,
corresponding to one-twentieth of the blood sample volume. Following
sensitization, samples were incubated with 1 ug/mL B-LG. The expression of
CD200R3 on basophils after stimulation was analyzed by flow cytometry and
is shown as relative expression levels. Data are represented as means * SDs
(n = 3). Asterisks indicate significant differences between the two groups at

each time point.
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2.3.4 AFHEIEERIEME(LICHE S CD200RS3 F8EZE b oo fil i A Bk 17k

AR ZEER OTEMEEICAE 5 CD200R3 JEHLIBD ORI BV 2 Bt 2 72012, BelERR L

72 2.4G2 £7-1XB-LG T~ U A EERE 2 REEI L. CD200R3 OFBIZE L 2 HlE L 7=,

- 1.2 ‘
™
o >0 £E
No= 0.8 - ™
cC o
980 06 -
> 98
'ig 2 Q2 0.4 - *
2 & 0.2 - M Isotype Ctrl
(] " @ 2.4G2 M

0 0.1 1 10 100 1000

2.4G2 (ng/ml)
b 1.2
c

29 10—

S22 o8 T

g LE ’ \

05 § 0.6 - N\

> (2 *

= gg 04 - ~

T Qo 0.2 - M normal serum

o 5 @ anti-B-LG serum * P,

0 . . : |
0 1 10 100 1000

B-LG (ng/ml)

Figure 6 Reduced surface expression of CD200R3 on basophils in a dose-dependent
manner after stimulation. (a) Peripheral blood was incubated with various
concentrations of anti-mouse FcyRIIl/II (2.4G2) or isotype control for 2 h.

(b) Peripheral blood was passively sensitized with mouse anti-B-LG serum or
normal serum, corresponding to one-twentieth of the blood sample volume.
Following sensitization, samples were incubated with various quantities of
B-LG for 2 h. The expression of CD200R3 on basophils after stimulation was
analyzed by flow cytometry and is shown as relative expression levels. Data
are represented as means * SDs (n = 3). Asterisks indicate significant

differences compared to media alone (*p < 0.01, **p < 0.05).
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FTA =T~ AL G MRRIEZ BRI L7z 2.4G2 TR L7 & 24, IRE 1 ng/mL X
Y I FLER o> CD200R3 OB NA Z I L. 2.4G2 12 X DR A BERFIENRD bz (Fig.
6a),

PIB-LG Mif TR EEAME S B2~ v 2 MK DOHATH, D72< &b 10 ng/mL LA EOB-LG
T & - ThFHEEEEK F.o0 CD200R3 DA E LR B 23780 b, FrEFUR (B-LG) (2K 54l
W BIRAFEDS RS bl (Fig. 6b).

2.3.5 < U AFIP-LG MiEH 6 D 1gG BrENFHEILEK D CD200R3 DOFRBZEIZ T T %

A FEER Eo> CD200R3 6 BUEA 2N IgG & LIz RT3 5 2 & 2 MEET 272012, Hip-
LG M7 6 IgG #RELE O T U A MK A2 ZBEESE, B-LG FIMIC X 24 E R Lo
CD200R3 DFEHAAL 2 HIE L7z,

~ 7 AHB-LG 1% % Protein G Sepharose & %\ % Sepharose 4B T L, Hip-LG H5H
IgG il 2 ELISA THIE L7z & Z %, Protein G Sepharose THLHE L 7= il i TILEHE I Hifk
M2ME T LCHY ., IgG BRESN TN Z o sni- (Fig. Ta),

W2 Z D 1gG BrEHimiE (Protein G Sepharose #LEE) & 25 W idxt BB (Sepharose 4B 4L
) ZBPERR LI O T U AMIKKRIKEZ ZEEESE, B-LG TR L7- & 2 A, StIRpLLTE
TIEPTMIIE IR R AR A 2L ER o> CD200R3 DO FBLED 3788 bz DIk LT, IgG FrE

YL iE Cl3aFEEEER E> CD200R3 FELHA 1F58D bz hr- 7= (Fig. Tb),
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Figure 7 Basophil CD200R3 expression levels following IgG-specific depletion from
antiserum used for passive sensitization. (a) Mouse antiserum was treated
with either Protein G Sepharose 4FF or Sepharose 4B and B-LG-specific IgG
were measured by ELISA. (b) Mouse peripheral blood was sensitized with
antiserum treated with either Protein G Sepharose 4FF or Sepharose 4B,
followed by antigen challenge with 1ug/mL B-LG for 2 h. The expression level
of CD200R3 was analyzed by flow cytometry and is given as relative
expression level. Data are represented as means * SDs (n = 3). Asterisks

indicate significant differences between groups.

2.3.6 ~ U AHP-LG MIENH DK 1gG 7 7 T AOBRED IR o CD200R3 DOF LAY,

(ZMAFT R

AP HLER o> CD200R3 DREIZEALA 1gG O E DY 7 7 T A X D RIRIKIFT 5 D &R
AT 572012 & 1gG 7 7 T A A RINICERE L7 PiB-LG M T~ 7 A MK % ZBhERE S,
B-LG HKIC & % i LBk o> CD200R3 DR HA L 2 JIE Lz,

i~ v 2 IgGl HiiAHE S ©— X, Hiv v 2 [gG2a HiikfES £ — X, Hiv v 2 IgG2b kRS
B2, Hiv v 2 1gG3 HFilEFEA E— R, HHWIZNLDT A Y F A T ar ha—LHKRES
E—ATRH L 7o~ ¥ ZHIP-LG MIFIZ OV T, 4% IgG %727 7 A0 HB-LG HilkffiZ ELISA T

HELIZEZA, YTV 7 7 7 ZAOHUMEITBFITERTLTERY, Y727 7 20D IgG Mg
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RIZBRESN TV D Z LR s (Fig. 8a),

WIZZN D% 1gG 7 7 7 ABRRRETIEH 2WNIET A VY X A 73 b a— L hifkss

A B — ZLBRHUIE 2 B BERIR L 72 b O T~ U 2 MIRRIA 2 SZBE/E S p-LG TR L7 & 2

5. IgGl ERRIBREH UL CRBVESE ST 6 O A 42 ER E> CD200R3 FEHLsA 13 B 1

I T (Fig. 8b), B AFHEILEROTEMEALIZHE S CD200R3 D3 EH 1 IgG1 DRIl

WEIFT D Z BN oz,

Q
(o

M Isotype Ctrl (ratIgG1)
@ 1gG1-depleted
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Figure 8 Basophil CD200R3 expression following depletion of specific IgG subclasses

from antiserum used for passive sensitization. Each IgG subclass was

depleted from mouse anti-B-LG serum using biotinylated antibodies specific

to IgG1, IgG2a, IgG2b, IgG3, or corresponding isotype controls. (a) IgG

subclass-specific depletion from antiserum was confirmed by ELISA.

(b) Mouse peripheral blood was sensitized with various dilutions of the

depleted antisera, followed by antigen challenge with 1ug/mL B-LG for 2 h.

The expression level of CD200R3 was analyzed by flow cytometry and is given

as relative expression level. Asterisks indicate significant differences

compared to the isotype control group.
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2.3.7 IgGIKGFEHEMNET T 7 4 7% v —Fil & i FEER CD200R3 FHL AL O FHE]

~ 7 AT 2.4G2 EFRE S LT in vivo T FeyRIIVIL 226 S ¥ 5 L 25T+ 7 4 7% v—
NELEND Z ENHES N TS 6560, fifHE LR o> CD200R3 DR B 1gG KIF2 T
TF 74 7% =S EMET D Z L E2END DD, invivo T IgG ZREBZ UG S Tag
TFT 4 TR T D IS R A IEERD CD200R3 DRI L2 T LT,

YU ARFIRE Y 24G2 ZIEAT L ERHMET F 7 4 T % —I2fE D EIBKEORE T 23R
b7 (Fig. 9a). 2.4G2 VEA# 30 47 & 0 RRIEFAYICRERIR & 0 8RB U 72 ik C© & 4Rk o
CD200R3 O3 BUK F2358H btz (Fig.9b), HL, IgGIKGFEFMET F7 4 7% —OERIC
5 T invivo T HAFHEEER 0> CD200R3 DORBIAME TT 2 Z LB &l o7z, L LN
5T FT 4 T F T RIGIIAE D EIBERIE O NIX 2.4G2 1 E A 30~40 43 % £ — 7 IZ[EFE L 120

73 TIRIETEARTOMRIEIZ R - 72 D2kt L, CD200R3 OFHL 13072 < L b 2.4G2 FE A 24 BF

W% CTHe L < /7= (Fig. 9a,b),
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Figure 9 Decreased basophilic surface CD200R3 expression after induction of IgG-
mediated anaphylaxis. (a) Mice were injected intravenously with 2.4G2 or
isotype control, and rectal temperatures were monitored. Four mice per
injection group were used. (b) The mice were then bled before injection (0 h),
and 0.5, 4, 8, and 24 h afterwards. Basophil CD200R3 expression was
subsequently evaluated. Data are represented as means * SDs (n =4).
Asterisks indicate significant differences between the two groups at each time
point (*p < 0.01, **p < 0.05).
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24 B

~ U ADRFNEAFHE IR 2 R REUR TR 5 &L BEICHRE ST % CD200R1 DR B N7
17 C72< . CD200R3 OFHLEAD HiEL = 5 Z & 23R & 417z, CD200R3 DR BL/D OFREN VT L
t, CD200R1 OFEHIEMOFRLE & —F L2 &2, CD200R3 O HLE 1T FeeRI %/ L 7=
FIZ L Db DO TIERNZ LAVRIR S LTz, v U AT IGE 7213 T2 < IgG I k- TH AR Y
LLX =S R b5 Z L 6710755 CD200R3 DRBUE T2 IgG & 1gG ZR/IEDO K sE2 N L
b DL DIGERAENL T, Matal o7, ZOMGHE, OIgG ZBRE L7cHiiis CZEEES
7 B T BRI L C 6 CD200R3 OB IA SO b2 & (Fig. Tb) . @IgG %
AR FeyRIITL (25684 5F / 7 0 FAHUK 2.4G2 T A — 7 i ik 2 34+ % & CD200R3
DORBF D NRBD 5D Z & (Fig. 4. Fig.ba), @&V 77 7 A 2RI EREE U 7= Bk
Ze FINT2 ER L0 AR RER o> CD200R3 R ELRA L IgGL ITI&fFT 5 2 & (Fig. 8b), 722 H @<
BES RV

ARHI TP IgE HUAIC X 24l T & #7222 CD200R3 DOFREBFAD 3 iBH S (Fig. 4) .
~ U AD IgE 13 1gG ZRATH 5 FyRIIB & FoyRIIL (2 b b HIEEREAT 5 2 L@ Sh T
W5 2 Linn, Pl IgE PUAN IgE #40 L T IgG S RROLEE A5 Z i Z Lo mREMENE 2 5

%o —H. HLFyRIIVIL & / 7 0 FAHURTH D 2.4G2 12 L 2 #li% Tidk CD200R1 DA & 7%
B BB 5 (Fig. 4). ZhiE 2.4G2 23M0#E IgG Z AR TH D FeyRIIB % #ili% L 7=
LR R OTEM L IHI S e LRI TTE L9,

IgG OBV T 7 T 22 BIRRNTERE LI2HUE 2 AW e ZBEIEAHR IR R O 25 & | 1gGl
(ZHAE L7 Hi A CD200R3 ORBEL 2 7253 Z ERWH LM E o7, ~ T ATiE IgGl,
IgG2a, K 1gG2b 78 IgG ZAEEKEN LT F 7 4 X —ICHE L B, 2095 IgGl %
FeyRIII %, 1gG2a 1% FyRIV 2 ZNZNNLCTF 7 4 TX v —% LT 5 ™, FHERTIX
FeyRIIL & FeyRIV O A5 BL L TV D A3, A HEERC~ 2 b il Tl FeyRIIL OFBLLH 5 1
FeyRIV 1333 L TWRW, §E > TEHHREER B TIEHUR & HUFEE A TIgG1 OE AR FeyRII %

ZARE L. JEMEAEDE Z 5> TWADTH A 9,
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YUADTF T 4 TF—IFREL ZOOMFERH LN TEY , — 21X IgE KTFMICEIZ~ R
MLk E D e A& 202k b b D (classical pathway) T, & 9 —2i% IgG KFMIIC
~ 7 a7y —U b S M MIEM LR T (PAF) 12X % 6@ (alternative pathway) T
&% 69, Tujimura FlL~ UV A DGHEILER & FUR-FURFE 1gGl 0a 7Ly 7 A THET % &
PAF %JiktH L., PAF OFRNEGII~ VAT F7 4 77X v —%2BETDHZ L E2RELTND
0, ABFFETIX, 2.4G212X > T invivo CTFeyR 24T 2 & 757 4 7% 2 —G & HITHKM
M 4FHEFEER o> CD200R3 FHLBA 2358 Bz A, T ORI EIEER A MR L Tt S b
PAF Ol 25 7e b D ORI TE oo, ZHUTR DS < GFHEREER ORI A A Mk Y12 A 72
Molcleb B2 s, AERNTOAFEERITRE B ERIEF DN, TH747%
VRN EORER S L TWANARHTH LA, &5 <X PAF & L, CD200R3 D% Bl
DYEBLILTHWDTHAD, DEYV DI LiE, 4FEAERD CD200R3 FEHD 13~ 7 AZB 1T
H51eGTF747F v —Dv—A—L L THHTELZLERLTND,

CD200R3 (% CD200R 7 7 X U—IZJ@& L., IEM(LT ¥ 7% —43 7 T % DAP12 (DNAX
activating protein of 12kDa) EHHANEM] 607576 L3 6~ 7 A D~ A Miliia & 4 M FEERIZ R B
L CTW5,ZD7= CD200R3 %41 L7 filifid~ A N iAo BifEhE A3 FERIZ 31T 5 TL-4 PEAE
SOILRPIE OB DT 7 4 7% —%5|ZE 23 60, —F CD200R1 (it L&~
4 —Td Y, CD200R1 OFBIINI I HEILEROIEHACIZRI T 23T T 4 77 4 — KN 7 L&
Z BTN D 59, i FEERTEMEALICFE 5 CD200R3 DX BURD O A F 72 21T 5 2> TRV,
CD200R1 DOFEHINN & RIARIZ, @7 e SOS I3 2 HlEE O O & DL BEX D 2L HTE
Do

2.5 /hNFE

<A BAT OfESLIZHT-0 . REFFETIEET CD200R1 Z2~—h—& L7=RDONH Eif a2k
BT FOWRBE T, FEEEROEMELICEE > T CD200R1 OZEERZH#IINT 57517 T <,
CD200R3 OIENWid+ 25 2 L 2 A L7-, CD63 < CD203c #~—h—& L7t h® BAT &

FCEoiZ, ZHn CD200R1 & CD200R3 %~ — 74— & U TR AROIEM AL Z 7 v —H 1 |
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A—=H—=THrTHZ L1250, v~ RAZBWTE BAT OREMNLT 52 LN TE, £/, #
T B Uit b~ — 4 —TH 5 CD200R3 ORI 1, IgE ZFIEZE N LIl CRIN
Hhn4 % CD200R1 & 5720 | IgG ZAEE N LIzRMIc K-> TolERZ SN Z & vH b e
7257, Bl CD200R1 & CD200R3 Dlj f&2~—H—& 352 & T, v A BAT TiX IgE &
IR & TIgGARTFIG 2 Z IV ELEB L2 DS B RIRFHICEEH T2 Z & b rRECTH D, & FOR
W7 Lex — TR OFURRF R IgE EA LT L E 7 LAF —5UG & —BE T, L0 AR
BAT NAMTH B L 512, =7 ATH BAT (2 OFUFAFRE IgE, IgG JE L oA Mk
WFRFCE 200 LRy, AR CTIRRELLT, #iicicsrs BiF7e~ 7 A BAT 24032 V37 8

WA ) DG SRR E DRI WA Z LIk » T, 2o~ &2 BAT OB A2 s L1,
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WBE v RIFHUERIEE R A T R ALY 2 B SR OB O R B
B A
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BT VAR —OFRIBRIEIIML SN TB LT, 7T LAY 2B L CEAHRE 5 MRS
D SERE S RIZHIFEERE TV — R TITHERE S TWRW 10, e THIRTIE T7 Ly
VERANIRV] BRERFIENEOWBREOBLTHLN, KR ERDT LT ViR REFHICER
e, WYL BEICR D, FHICHHDEOFALT L =TI, 600K T4
BREFERN TE WG, FRZEEE LEFRMAIAVZ IR0 NTHPMEE 2D,
TULAX=RmFORFEANLILE LT, FHE X7 B 2BEREIT & VRS 71k L 7o ik 55 fig
FL 202D 7 I EEAEEL 0, RGH . FIOEFETII I AN O DT LVX—HI N
PRI TWD, ZhBT LAF—HIVZ L, FAT VAT NEES N BIRTHRAI
B TE 2IEHUEMEDRMATH Y . T AR D720k % 72 in vitro « in vivo DFHTCHERE
WROHND, In vitro TlE, EBEOHA, ELISAEIZ L o THILT LAY Ui &z
ZEMMETH L 8, Invivo TIE, [T LV F—EBF T 28 0 AMRICE W TEFRX
ffl 95% T 90% UL EDREMEREZRTZ L] LHCRDOT A T4 U TROHLIATWND A 2520 Hlf,
DBAFE BRI A MBI D 2 7 V) — = 7 Tid, EREW & O TR 235 A 6 Z b
Do FHALF NV EIBESETZELE Y MO U AR IR Z AR L TEEIND T L
NX—IEREBERT D277 4 THXR RN ZOREXTHY | TLAF—HINVIROZORLE
JFEFCd D4R v R B R ORI 2 SIL TN D 245159, Z DT F 7 4 TF v —ik
BRIZFERE DO mWBNIZFHIE Td 2723, FEBREW)—ERIZ O S0 TR — R, Loy HE
LOERTL2ZENTET, X FOHNLRBRTH D, £ FOREKIZIW T BAT 23 A RER D
FERTPHNCARR LI, v ACEBNTH BAT BT F7 4 7% —lBR EMBEE RT O ThHIL
(X, ~ U X BAT [ZAGEERA 2 UMM 31T 2 G MR FEC R D LB 2 b5, D EORMIL
K CTEBOBERBIRDOPURMER AR TE 2~ 2 BAT £, REM = X M2 TR <,

(Replacement, Reduction, Refinement) @ &> HEMWIEAIIIC H4FE LV, RETIX, 7 Lb
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X—HINIREHEE IR IN T 2R LT~ 20777 4 7% —ikBri e BAT 2B
T, FUEMEMETE L LT~ 2 BAT O4F A2 RE L7,

3.2 MELEFHIE

3.2.1  BAREUE

Wex RS R IR IR OPUFRME 2 5 212 H 720 | ARG T 2 6 0 2 )5
BHE LTRA LELI T O I v kbl e LT L7z (1 fI3siR &S LTRSS
NTEREG LTIV 7)), WIS Fok FLEER St ORI X) 2 GER G 2/ TH 5,

PRl O CMF GaFoFRM I V7 BEind TSRS mBA v - 2iE S v 7 il
&)

Peilet@ PHF (MR, raind [E Rbo Al V8L EESRY) - JEZ 37
HR S RYELS)

PRlEl® EHF1 (WESMIL, padnd [==2—MA-1). 7B A »mESRYELS)

PeREEl@  EHF2 (RS, Bad [MA-mil, V8 A iy - Jig 2 o ™7 B
B B &)

EHF1 & EHF2 [3E&EH T LY DREHES (T L7 oBRERM) ] 898 LTORTRHFA %
BRLEET LAX—HINT THY | mERMEREHE & BRI ARALPRIZ L - THUREME A ELISA 1%
DOREHBRALL TS E TR L 720 B A S iR & LG 2 o7 o i 2 Jigk & L Cid
B LT (EHF1 1308 A U &ESRY DOHRE), PHF ([ZRE SN2 U B A SRR &
FUEH X7 ERESREDIX, PO EBA RHAIE Y XV BT L CRRE LR B Z S 720
FREE DR FE 7R BRIV LALER A2 i L 7= 6 D CTh 5, PHF IZRESEM Z R AT D Z LIC L - TRT
LIV ARSI IN T TlId 505, WERFTORRIFAIGIE EosEIZ CMF FET TEUIEH
FEIFL) 0OTH D, ZNHT LAX—HI NI ARE L & LR I v B,

B 5 1ET Fig. 10 ISR TH 0 Th 5, Fio, FHMEEHZ VT, #ilk ELISA % » | (FASPEC

FOKAALEIIFERTHERY)  CHE L7l o U € 4 K UB-LG OHtfitt % Table 2 (2,
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HPLC THIE L7z &5 % Fig. 11 12”3, 723, ELISA (3% v MO FIEEIE > THE
Jiti L. HPLC X poly-hydroxyethyl aspartamide 77 7 & (PolyLC #:8, 7 2 U b &&EH) &35

L 72 LC-20AD (BB EpTHEd) 26 L7,

‘ Ingredients |

@ < Blending |

‘ Liquid preparation |
< Pasteurization |

< Homogenization |

<Concentration by evaporation |

Concentrate of the
preparation

@ < Spray drying |
|

Powders

< Packaging in Big-bag |
< Blending |
< Quality control |

|

<Packaging in cans or pouches

Packed powder |

Figure 10 The manufacturing process of powdered infant formulae.

Table 2 Milk formulas evaluated in this study.

Detected milk antigen* [ppm]

Product name Classification
CN B-LG
CMF Hagukumi® Conventional infant formula 4.7x10* 1.9%x10*
PHF E-akachan® Partially hydrolyzed formula 1.7 1.1X10?
EHF1 New MA-1% Extensively hydrolyzed formula <0.5 <0.5
EHF2 MA-mi® Extensively hydrolyzed formula <0.5 <0.5

* Data are expressed as part per million of antigenic equivalent protein in powdered formula products.
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Figure 11 Molecular weight distribution of milk formulas. Defatted formula samples were
analyzed by HPLC. Vertical axis indicates the percentage of maximal peak

height of UV215 nm absorption.

3.2.2 W

3D SPF 7' L — Rifitt BALB/lc i~vU A& AAZ LT L 0HEAN LTz, M5 ERE, k- ik

KX 2.2.1 IZHIFE L7230,

3.2.3 ~URADGE

FIEHTURTHLB-LG & B A > (SRR B A ») 1FTn R 62800 > TARL
FOMRR L,

AR 1 HEEME S 7o~ v 2 (48fm) (3L, 10ug DR-LG HLWEHEA v &2, »wWin
b 4 mg DKIRALT VI =0 LI 2 WERNE TR 2 B, EENREG L TREZR 2R o7,
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3.2.4 R IRERIEMALARER

2 [ H OMEENE GO 1 %, B-LG fE~ T AL A U 0fE~ T ADENZEIITDONT
FEFIRE VBRI L-MigE 7 — 1 L, BAT 28 272> 7=, BAT (3% 2 #2250 L= FIAICHEV, i
AP AL» LA LU 7ZB-LG HEHWITEA » (W E 0.01~100 pg/mL) . H 5%

KA e (CMF, PHF, EHF1, EHF2 ; W91 0.1~10,000 ng/mL) Z{EH L7,

325 T 74 7%k —ilBR

BAT ® 2 A& 5% 3 Ak, B-LGHRE~ T AL WEBA U~ U ZADZNZ I3 L TR
PeARFAEL 20 mg Z/KIRIKE (A AR T ES HZRRK CREEEE T 4ER) T 100 mg/mL £
P L72b D) TRk L, 7740 7% —fBa Lz, 2G0T 74 7% —
B, 72 H R ERH 2 O TEBRIEZFH T 5 2 & TRl L7z, 777 « 7 % o —ilBRid,
B-LG g~V XL VA G E~ T ADZ LUK L, SR 2 & 12 n=4~6 TIHH L
7o

3.2.6 AT

EHEDT T 7 4 T F 2= RIGITPREE O B #5205 60 /3HIC BT D EBARZLD
R FiEfE (AUC) &R, —JCELES BT O 9 2 Tukey DEZEME LI 27> T, HLal Mt

V7 b =7 1L JMP ver.13.0 (SAS Institute fE8) Z HV, pff 0.05 Kz HE & LT,

3.3 MR
331 T7F 74 T7x—lBR

F 4 LRI THRIE LT~ T AD in vivo RUCHEETERT D720, 77 4 7% v —iBrg
BIleoTlz, BLGHaE~ D AT LT CMF ZBFIREZ G- LI 2A, 777 4 7 X% —RISIC
2 B R EGRIROK TR bz (Fig. 12). RIS B A g~ v 212xt3 5 CMF @
R#EkxGTH, EREERROKRTAEO 6N (Fig. 13), —J7. EHF1 %X EHF2 OJ2##

k5T, LG~ 7 A LB A e~ T ADNTICE W THEIBRERITZEeES, 7
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F7 4 T XM b e o 7= (Fig. 12, Fig. 13), PHF % Z# k&5 L7254, B-LG
g~ v 2 LR EGREROIR T 45 E# 2 Liens, &54% 60 7T D EAGR
IBIK T AUC 1% CMF # 5812817 % AUC LW AEICIKMECH - 7= (Fig. 12b), BB A %

~ U A2 % PHF &5 TIXEBREE T IR b - 7 (Fig. 13),
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n=4 n=4 =4 n=4
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AUC of rectal temperature changes (A°C min.)

Figure 12 Rectal temperature changes in -LG-sensitized mice after challenge with milk
formulas. Powdered milk formulas were dissolved in sterile water and injected
intravenously (20 mg/0.2 mL/mouse). Rectal temperature was measured every
10 min. Data are represented as meantSDs. (a) Time points data. (b) AUCs
during 60 min post challenge. Asterisks indicate significant differences
between the two groups.
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CMF-challenge PHF-challenge EHF1-challenge EHF2-challenge
n=6 n=5 = n=4
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Figure 13 Rectal temperature changes in casein-sensitized mice after challenge with
milk formulas. Powdered milk formulas were dissolved in sterile water and
injected intravenously (20 mg/0.2 mL/mouse). Rectal temperature was
measured every 10 min. Data are represented as meantSDs. (a) Time points
data. (b) AUCs during 60 min post challenge. Asterisks indicate significant

differences between the two groups.

3.3.2  AfHELERIEMA LA ER

Lo R TRIE LT~ 7 ADIEIEERO K Z D720, BATZ B 278 -72, B-LG &
B~ U ZADIMKEBRLG TR L7 L 2 A, B-LG DR EKAFANZAFEILER OTE IS S
CD200R1 D% 5 & CD200R3 DI ELHL 0358 b7z (Fig. 14a, Fig. 15a), [FIERIZ A

VHIE T ADIMIRE A THIIE L TH CD200R1 FEEL 5L CD200R3 FEEUE T 2358 6
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7= (Fig. 16a, Fig.17a), #aE CMF (2 L 5HI ClE. B-LGHRE~ T AL DB A L~
7 ZDWTHIUZENT S CMF EEKIZER) 72 CD200R1 O3EL 5 CD200R3 DOIEEUE T 7358
oz, —J5. EHF1 2% \WE EHF2 IZ X250 ClE, BLG i~ AL B A v~y

ADWT BN TEH CD200R1, CD200R3 DFEFLFTZ b3, AR EEEROIEMHALIZER® L7
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Figure 14 Changes in CD200R1 expression on (-LG-sensitized mouse basophils post
stimulation. Pooled mice (n = 16) peripheral blood was incubated with milk
formulas or corresponding antigen (B-LG) for 2 h. Relative expression levels
of CD200R1 on basophils after incubation with various concentrations of §-LG
(a) or milk formulas (b).
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Figure 15 Changes in CD200R3 expression on (-LG-sensitized mouse basophils post
stimulation. Pooled mice (n = 16) peripheral blood was incubated with milk
formulas or corresponding antigen (B-LG) for 2 h. Relative expression levels
of CD200R3 on basophils after incubation with various concentrations of §-LG
(a) or milk formulas (b).
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Mo iz, PHFIZ X ZHECIX, B-LG &k~ 7 A2k LC CD200R1, CD200R3 Itz PHF J2/%
AP R FEBZAL S R b7, CMF 23 1 pg/mL i ELUT CHIREICAFHE A ER 245 ML L7 D1
*f L, PHF Ti3A72< &% 10 pg/mL I ORI G ER OTEMEALIZ LB T o - 72 (Fig. 14b,
Fig. 15b), » ¥ A %~ v 2 2%t4 % PHF O#ili%Tix, CD200R1 | PHF K FRI 72 FEH
EHEANRBD SN=A (Fig. 16b) . CD200R3 i 10000 pg/mL #EEEIZ BT & MR BB UITER

BT (Fig. 1),
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c & m PHF
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Figure 16 Changes in CD200R1 expression on casein-sensitized mouse basophils post
stimulation. Pooled mice (n = 19) peripheral blood was incubated with milk
formulas or corresponding antigen (casein) for 2 h. Relative expression levels
of CD200R1 on basophils after incubation with various concentrations of
casein (a) or milk formulas (b).
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Figure 17 Changes in CD200R3 expression on casein-sensitized mouse basophils post
stimulation. Pooled mice (n = 19) peripheral blood was incubated with milk
formulas or corresponding antigen (casein) for 2 h. Relative expression levels
of CD200R3 on basophils after incubation with various concentrations of

casein (a) or milk formulas (b).
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3.4 B

B-LG HDHWNIHEA L THRIELIZ~ T RZBWT, CMF BT 7 4 7 & ¥ — i & hF R ER
DOIEMEALZAMEIZFFEE L7 olcxt L, EHF1 & EHF2 TiE7 7 1 7 % 7 — Kb b 4 SR ERTE
bbb BN -7- (Fig. 12, Fig. 13, Fig. 14b. Fig. 15b, Fig.16b. Fig.17b), ElH. B-LG
RMEBA v EIEENGE U CER L2 7 LAY —E T b~ U AZk4 5 CMF, EHF1, EHF2 ©
FOSPEIZ, 77 4 7% —ikBr & BAT Tll—% L7, EHF1, EHF2 i3\ I b iHEE T
O TREpIAEE S WA RS (7 LT UBRERG) ] ORI 02 RG LT LLF—H 3
NI THY, BIEF S EOIAFLT LAF—BIICHT 52 mWEREROH 2 THDL, 20
EORTULAX—HINTRZDOREIRE Th D474 X7 B ORIERIR A 72 50)% 7R %E
OB TIX, EREWMAE N7 7 4 7% —3lR 2451208 HCTh 5 Z L ITATROME Y
ToH OB ARE O RIT~ T A BAT 37 T 7 4 7% —flBR & [FERICT LV —H v 7 OFF
A THDLZ L E2TRRTLHDTHD,

B 3 REL PHE IZHOW T B-LG S~ 7 A LTI T F 7 4 Tx v—2 R LN B A
VHES T A LTCET T 4 TR —EEE Lo (Fig. 12, Fig.18), ZiUX PHF (2
BETHIEAL DT VLA B (LTppm) 23B-LG OT L4 & (1.1X102ppm) £V HIK
fii (Table. 2) TH-o/=Z LITERL TS EEXHNDH, BAT IZEBW\Tix, PHF (3p-LG %)%
~ 7 A|Z%F LT CD200R1 F B & CD200R3 H B % 5] Z L 2 L7=h3, Z DOFE X CMF (2
ol an2b0 L vRETHY (Fig. 12b. Fig. 13b), 77 4 7% o — BRI B 1T
5 EMGRIRE T OREL CMF A4 L Y PHF A CRE Ch 72t & —H L, —FH. &
BA g~ v A% LC PHF Ofili%iE CD200R1 O 72 R BUEMTS < Z L= (Fig.
16b). CD200R3 OIEHZLIZA e -7- (Fig. 17Tb), ¥~V ADT 77 4 7% —(ZiF IgE
&f7H) (classical pathway) 726 D & IgGl (&A7#) (alternative pathway) 726 DOREET 5H 2
EBMBITND 6970, Z D 5 B JERENGE - RFEIRAMICE DT T 7 4 7F 2 —F7 113 IgGl
KR O TH D 2 LA S TWD 6D, KERFHIRB W T B A g~ 7 A2k LT PHF
WNTFT7 4 7F—IZLDHHIRMET S CD200R3 OFRHAEI LIS ShehofcZ Lt W
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b IgGLRIFHIR S Th D 2 L A 5 L BkE L, ffC CD200R1 & CD200R3 %~ —
J—& Liew U A BAT BT LA —KILOEFELED ECHLHEHTHLZ L 27T HDOTH D,

3.5 /NE

B-LG HHWEIWEA & GE L~ A KT HlHBERA I NS (CMF), 8l
(PHF) . &5 f#5L (EHF1, EHF2) @ BAT OFSRIZT T 7 4 7 F U —BRoOfER & L <3
L. fRFEEE DRI DRk % 722 X 7 EIK G RFL (R OZ ORLE RN T 2432 X7 H oy
fR) OIEFZEMEOFMIZ~ 7 A BAT BT 77 4 7% —F B EFRRICAERTH D Z &N
REfTZ, £72. CD200R1 & CD200R3 -~ —%— & L7z~ 7 A BAT T IgE (KR KU &
IgG1 RIFI7 UG 2 KB L CRHIT 2 2 &E AR TH V| FRICHEREN Sos - BERIRARTIC L 5~
DADT ST 4 7 F—RBOEEE LTIL, CD200R3 ORHAL({LE~—h—& L7z BAT VA

MEEZ BN,

36



FAE o~y AFHEIRERTEMEGERBR 2 T2 AR S Lo 7 TEINOK 53 A 0Dtk B 5 2 U E oD B
(ZPBE9 D AT

41

5 TGRS FERLD 5 BRI E S N D IR, FIRER ENL T LrF—1U R
I BENWETFRENDARLOTDIC, TORZEFMEZ KBS EZF R I V7 &L LT 1980 41X
B EINTZ LD THD 29, BfE, BENSMILOT LAX—TF5IZBT 2 BERARILILT L
F3TIERVR 2 INTITEEND PSR H 2 EIRIZKE < B LR WRREEITINK 53 iR
THIET, ZORMEY 27 ORI LN TND, BESRILCEDIRENCH D454 Ny
B S R DGR MEDORFHZ DWW TIEZHORENRH D | FRIRORGET TRSIEES
NDENVEY NaellioleT 774 7% —BROME DL\ 245152, KHFZETHENL LTo~ 7 A
BAT |3 R E OREAERIEZ KM LT 7 4 7% v —RBROFER L RAHBET L2200, 20
&9 e REDBEHC B W TG AR FIE L R D TR & 5,

IR, BT VAR =BT DEHEA I = X LD TRI R E(LDB A b, ek,
BT LR —OBMETREFE U TRAMITER LT VLT & X7 BB RIEO % ik
BEPOWINENDZ ETHELD EEZ LT W, FFHF /37 EINKGFRHSBLE 57 O %
ERMEDOBRFNZELE Yy MEOBIEETANZHENTEZOE, TOXIREBEZHITES L
DTHD, L IANBETIE, BYT LAY OBIEIEICREORIEBMZALTRIY (%
FORAE) . RO L 727 LA Sk LTI LARISEALT 5 (ROEER) 2 &1
HNETRoTND 8283, ZD—J T, Z /3T HNKDFIHRLE DB ThH D452 7 By
fiEA) DR P e Ve BT L 7ot i I3 S 72 70,

£ ZCARETIT, BESMEIIIAE SNDHIGF o7 BRI 3R O G iU 2~ o AR
BAEET M Lo TRETT 2200 C, v VA BAT R Z DL 9 RBMT LAY ORI RO

BT AFRARFIETHLZ EORIEEB o7,
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4.2 FPEFE TR
421 BEE
WekrEEl e L CLLF 2 L,

PRACEID  FLiE & o8y HRE SR (PWHIL, ZRKFLERARLL Y AF)
PRECEIQ I & o8y HRE SR (PWH2, ZRKFLEMRASLL Y AF)
PeralBt@®  FLiE # 7 B (WPC, Milei Gmnh 8, A7)

PWH1 & PWH2 3\ b il I 28 EN R, WPC (@ oFRA IV ZIC, 2nE
AUEEHE LTRLAE SN TWA D Th D, FHE X TEIKGRY D — i) 72 85E 5 151 Fig.
18 TR ¥ Y ThH D23, PWH2 AWK L OO 7 v 7 7 —BIZIMA TT & OiF bR
R MO THE S TWS O3 L, PWHLIZRERV R ERYE) S 7 2 ORISR 2 VI
INTND, ZNHHEREREL DO 78B40 & B-LG OFUsME, KOZ o X7 Bz >\ TiE%
DR L i U7 E bR O k% Table 3 |12~ d, 72d5, /0 &40 & B-LG OFuEMEORIE X

3.2.1IZHTRE L= Y,

Raw material (Milk protein)

< Enzymatic digestion |

< Enzyme deactivation |

< Pasteurization |

< Spray drying ‘

N
Milk protein hydrolysate

Figure 18 The manufacturing process of the milk protein hydrolysates.
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Table 3 Characteristics of test materials in this study.

PWH1 PWH2 WPC
Row material WPC WPC —
Microbial,
Source of digestive enzymes Microbial Botanical, —
Porcine
Molecular weight 2
<200 12 8 0
200-500 36 36 4
500-1,000 22 20 0
1,000-2,000 18 22 0
2,000-5,000 10 10 1
5,000-10,000 1 2 3
10,000 < 1 2 92
Detected milk antigen P
B-LG 2.5 x 103 2.1 x 103 3.3 X 105

& Samples were analyzed by HPLC. Data are expressed as the percentage of total
protein or peptides.

b Data are expressed as parts per million of antigenic equivalent B-LG in powder.
Commercial ELISA kit was used.

4.2.2 @Y

WD SPF 7 L — NMENE BALB/e R~ U A& AAZ L7 K OBEA L7z, SHBREE, Ak} - ik

K% 2.2.1 ITHRE L7Z@ Y
4.2.3  WOREELORLR F R

AV TINTy (AARFERT, 774 F—HE) BT Ty U X (F#En=8) HHxMEL. &
ANy T—7 (krT7—7 =F N ([Z X DAGHE 6 BV Lz #iReE S ug &
GTo/EFRANK 200 pL AR AIAFEZRE T —Y (1emX1lem) 2~ 7 A 1PEY47-0 2 KAL)
FTEREMA Ny o7 (T —2o, SM R, 7 AU BERE) T1EBEE L, @ v i
BED~ 7 210%, el 2 & £ WA RHK 2R H0A T2 IRE T — 8 2 R IR T EE
L7z, ZoO#HfEx 2 HERMNGT 2 [I5E0 L7z, BRERE L Tk ERIEO A r P2 —NV %

Fig. 19 127”7,
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Day 1 8 22 29 36 42
EC exposure EC exposure

| el

Serumlgs, BAT

Oral challenge with B-LG
Systemic anaphylaxis, Plasma mMCP-1

Figure 19 Schematic representation of the experimental design. Mice were exposed to
test materials epicutaneously twice at two-week intervals followed by analysis
as described in the diagrams. BAT, basophil activation test; EC exposure,

epicutaneous exposure.

424 ~ 7 AMHAOR-LG FrEA) IgE &N IgG1 OHIE

MmiFE IgkE PEH & LT 1/10 12, IgGl #EH & LT 1/1,000 2R L, 1 pg/100
uL/well ®B-LG (Sigma-Aldrich ) I8 Ca—7 1 7 L7296 X~ 7 a7 L— MIIRML
T 37°CT 1.5 FEFIfRFF L7z, 7 L— MEEEE, B4 F o fki~ 7 * IgE (BD Bioscience #: ;
100 AR H2WITEAF AL~ v X IgGl ([ 5 10,000 574 H8) Z#ML T 37CTE HIZ
1.5 FFfRFE L 72, 7L — M &R, X=X X —BIEi#HA b L7 7 BV (Streptavidin-
POD Conjugate, Roche Diagnostics fH#) Z ML T 37°CT 1 WefifrFF L., S HIZEERK

(SIGMAFAST-OPD, Sigma-Aldrich £8) 2Nz ThUS &S+, 492nm G 630 nm) DU

FEAWE LT,

4.2.5  IFHE EERTEMEAL AR

BAT /% 100 ng/mL ®B-LG (Sigma-Aldrich #E8d) ZfAHGUR & L, 5 2 BIZF L= FIEIC

it > THHE L7z,
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426 TF T4 Tx%L—RBR

50 mg DOP-LG (BEH 6212906 > CRM) 2R <72 PBS 200 uL & > T IC CTHAES L,
FTUHAREH CHGINEZHN T2 T 7 4 7% v — I aiMti L7z, F£7-. FURORK
FARND 60 0B ICREIRE VM L, MmAEH D mouse mast cell protease (mMCP)-1 % iflx

ELISA % > I (Thermo Fisher Scientific t-f, 7 2 U h&%EH) Z2HWTERE L,

4.2.7 HREHEHT

Wttt 7 v =7 (JMP ver.13.0. SAS Institute #-8) Z VN, —ICEE S ESHT O 9

z Tukey DEEMRTEEZB o7, pfE 0.05 KiizAE & L,

4.3 FER
4.3.1 ~ 7 AIMHFOBR-LG FERM IgE KON 1gGl

PR 2 R R S H T~ U A DRI A T D720, 2 B H ORRZEZENS T AR~
U ARFIRE DM L, M OB-LG FrEA IgE KON 1gG1 #H]E L7z,

WPC % & F 55l S 7=~ 7 A i Gl B-LG Hr5i IgE O [gG1 OB 7 ERAD b
72, —J7. PWHI & %\ \d PWH2 &R ERFE L7z~ 7 ATl v ABF L it L CHE2BLG

R IgE KON [gGl @ EFITRD bz h o7z, (Fig. 20)

a b
1.0 2.5,

uJ -

2z 08 * %5 20] -
03 og

£ES 06 eq 1.5

X)) k=)

2 04 2~ 1.0]

O 5 . Q.u; .

L 73

2% 0.2 O o5

= 0 - 0

Sham PWH1 PWH2 WPC Sham PWH1 PWH2 WPC

Figure 20 Production of antigen-specific antibodies in epicutaneously exposed mice.
One week after the second exposure, blood samples were collected and the
serum levels of B-LG-specific IgE (a) and IgG1 (b) were measured by ELISA.
Data are represented as the mean * SEM (n = 8). Asterisks indicate significant

differences compared to the Sham group.
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432 TFT74Tx%L—HBR

Wb 2 R R S ETe~ U ZADBIERIEZ R~ D720, 2 B A ORZZREND 13 BED
VU AHRERAOAR L, 7T 740 7% v —RBEr 2207,

WPC % #%f 5efi S W=~ 7 2 Tid, B-LG OO AT X > TEBEESEINE T Lag
DT T 7 4 T F I —RIEHRBD LT, AR B-LG B A AR 60 53 # IZERI L 72 I iX
~ A MO BER A 79 mMCP-1 0¥ 72 ER RO bz, —J7, PWHL &5\ PWH2
TARP R ST~ U AT, Vv A8 & B U CH B REGRRE T M mMCP-1 EAIEER
ootz (Fig. 21)

A temperature (°C)
N
1

-3+
-4 -
1 I 1 1 1 I I
0 10 20 30 40 50 60
b Time (min)
3
*
2

mMCP-1 (ug/ml)

Sham PWH1 PWH2 WPC

Figure 21 Anaphylactic reaction in mice induced by 3-LG oral challenge after the second
epicutaneous exposure to test materials. (a) Rectal temperature changes in mice
after challenge with 50 mg of B-LG were analyzed. Asterisks indicate significant
differences at each time point compared to Sham group. (b) Plasma
concentrations of mMCP-1 at 60 min after oral challenge. Data are represented
as the mean * SEM (n = 8). Asterisk indicates significant difference compared to
the Sham group.
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4.3.3  IFHERERTE VAL RAER

MAHBR-LG R IgE, IgG1 Huifkfli, X OT7 F7 4 7% —lBk & OHBEEZFH~D 72D, 2 [F
HOMKREND 7T ARIZ~ U ZARFIRE VR L, BAT 2B 272 o7z,

WPC %% f 8% S 7=~ 0 AT, B-LG OFRLIC L - ThFH ek £ CD200R1 D3 HL 5.
& CD200R3 OFHUK F 2B iz, —Ji, PWHL &5\ L PWH2 Z# &% Lc~v U AT

%, v ABEL B LT CD200R1 2 OF CD200R3 DA E /R BB KITER D b g -7z, (Fig.

22)
a
- 4
f— *
HH
S |
95 4
5 3
29
§g 2
(] o 1.
«® M u .
Sham PWH1 PWH2 WPC
1.2,
e
gz 1.0 1
SE 0.8+ .
o .8 0.6
o ?
Z 9 0.4
&S
g g 0.2 1
o.

Sham PWH1 PWH2 WPC

Figure 22 Basophil activation response in epicutaneously exposed mice. One week after
the second exposure, surface expression of CD200R1 (a) and CD200R3 (b) on
basophils from heparinized blood was analyzed by flow cytometry after
incubation with or without 100 ng/mL B-LG and presented as relative
expression levels. Data are represented as the mean * SEM (n = 8). Asterisks

indicate significant differences compared to the Sham group.
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4.4 HE

T—T AN T L WPC ORRERBICE > Tv U AIR-LG ITEMES L, PURRE RN/
IgE % N IgGl @ 15 (Fig. 20). HURAMIC L 27 F 7 4 7% o —J6 (Fig. 21) A3 bhi-

DlZxt L, PWH1 &5\ PWH2 OREERETIIZNORROOLNT, ZALHIFFY /7 HE
0 JEE SR DI R S JIFPE S AR L TN D 2 & D3RR S 7, BAT O b It 45 TgR-
IgG1 HURfloT F 7 4 T % o —UGtE & 582 —8 L, PWHI1 X° PWH2 O G L AR
ZEamLTwiz (Fig 22), BIH. BAT [IHUMEHIERT T 7 4 7 F L —ilBR L FRRIC~ 7 2
DREAERREZ K < Bk U, a0 X 5 22 B i B M O fZ [FERHEIC A Th 2 Z & 3 DD
b7z,

S biZw U A BAT (3, OFMMERIE LY b AERRISITEVEHETH L Z &, @7 F7 4 7%
R & B D YRENIZ G- X DA T RS S [RERIC R L TR D IR L ERETE S ]
RRMERDH L Z L. . TS ZODMEROFMFEL D bAEHMEREWE BB bND, —F
T, AW Tl E O KRB R L — A& (6ug X 2[E) LakEL TBLT, AR
PHERTE TRV, ZOEOFETHMHEEDREICON TN TE TR LT, ZOMITESHD
REHTH D,

4.5 /NFE

HiEH o 7'E (WPC) RF D4Ry (PWH1, PWH2) Z##fEE LT-~7 AD BAT Off
B, P oOFURERSUMEREST T 7 0 T % — RO R L K< L, v~ 72 BAT N2
DX 9 72 BMFM ORERMEOFHIICAE A TH D Z LR,
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58~ AR 2 7RI 2 S B S MR O R 1 S8 M
DA BT % Frd

51 FF

BT LR — 3R A RRDPBFEE T2 II RN LTRIE L W D T L3 TE D, UrfE, FLIH

DO 7RBEECT VAT U NCERBINDZ LD, TOFBEZELELI LIV LEMT LLF—
DRIEEIMZ D ENHA LN /0o TE 2N 8480 Z DL 9 7L HfR O E AR DOFHENEY)
TUNAFXF =< ETHEETHHZLERTHOTHD, IHITIE, ERIET VAT U E2BREL
3D BIREMR AR BRERIRE) DAMNIR» -T2/ 7 LALF—Tb, BT Lvr v
R L CERZFHET DR ORERIENRS DL, ZOMRCLREMIREIIEL OO, B
ANZED L FE TN D 8789,

ZOXIZEMT VAX—DFR) IBRICRE BEEGETORARERAEN. 7L r ek
WS TR RILOBEIC X - THFHFE SN D0 E DI TRV TH 5, REH R
HAITT7TLAF—Y 27 OFEOFLEPEI L THEES O X O iR h Tk, £
DZEIIARMEDHR 4 ETHMND LA TWDLR, (REERMETH D 721F T BUITR AR
EEREFETEDLIENETODROFAT VA —IRIEZ ETEELEZOND, 12, F
A7 VAR —DRERFETHO O GENHHL (TLAXF—HINy) IZnT, ERkE
MABRPOEREZFETE L0 THNIT, R EMDTHHLEZ DN D,

Z ZTCARETIE, SEOMAICEES SNDFIGE Y N7 E S e OB EE Sy LS Bl &
SNDHIES T BREDFEDICONT, TR 5 ORNERRFHERELE ~ 7 ARBIREET
NERWTHRE Lz, 612, BIRICITFALT LA —DRKITHIGE X 2B L b EBA
VNCRDZEMBZNERE SN TND Z &G 2090 J 8 A VEBREESEMIZ OV T b [RIFRIT R
EBIRoT, TNLOKRGORMNT, =7 & BAT 82 0 & 5 Aa B 536 O & A7 ERE DR
MIZBNWTHEHARFETHD Z L 2HEE LT,
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5.2 MELE Ik

5.2.1 #iREEk

Pemallt & L TR 2 L7,

Pl @  FE S N7 HE Y (EWH, ZRKFLEMRARAE L D AF)

PR FLIG & v HE A (PWHI, ZRKFLERARE L0 ATF)

PRI FLIE & vy BRI SR

(PWH2,

BRKFLEMRASAE LY ATF)

Pl @ FLIE &2 o7 HigiE (WPC, Milei Gmnh #8, F1 )

Pl ® BB A RS RY) (CNH, FKFLEMRASH L0 AF)

HekalBt® EA 7 MU A (CN,

Tatua 84,

EWH [ Z{EZEE T L0 [TRRH@ES WEHEN (7 LLr UBRERMN) ] OFRRFFA] 80415

TTULAF—HI T L L TiimdT 585,

AZEDOHEHBEREIER UL O EFEH L=, CNH ILFi@E

WA SN DO THDH, PWHL, PWH2, WPC 1355

B D I RFLIC

. CNT@EOFERM I/

<

712, ERNENEEE LTRAE SN LD TH D, ZHLHIBEED 5> b HRSHNIZHONT

Table 4 Characteristics of cow’s milk protein hydrolysates in this study.

Whey protein hydrolysate CN hydrolysate
EWH PWH1 PWH2 CNH
Row material WPC WPC WPC Casein
Source of digestive Micro].oial, Microbial I\B/I(:E:rjl?(l::t Microbial
enzymes Porcine Porcine
Molecular weight 2
<200 12 12 8 14
200-500 45 36 36 48
500-1,000 25 22 20 20
1,000-2,000 15 18 22 13
2,000-5,000 3 10 10 5
5,000-10,000 0 2 0
10,000 < 0 2 0
Detected milk antigen b
B-LG <0.5 2.5 x 103 2.1 x 103 n.d.
CN n.d. n.d. n.d. 5.2 x 102

a Samples were analyzed by HPLC. Data are expressed as the percentage of total peptides.

b Data are expressed as parts per million of antigenic equivalent proteins in powder.
Commercial ELISA kits were used. n.d.; no data.
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(T DR LICTHIEBER DK, 40 F &0 R U7 URMEZ Table 4 (2”3, 726, 7

TR L FRAFPURMEORE X 3.2.1 IZARL L7z v,

5.2.2 &

4 D SPF 7' L — it BALB/le i~ U A& AAZ LT L 0BEAN LTz, 5 ERE, k- ik

KIX 2.2 1 IZHIFE L7280,

5.2.3 #RECEI O DRI X AR EROFE

1B O TR E R, SH 8 IED~ 7 X (5 #fH) 1% L THAREPMEAEID 6% (wiv) KEHK
ZFOKE LT 21 HHBEHRERSE, ¥ v LHELOHIEE (45 81L) O~ T RIZiE, Aok LT
AERDH % HHRBER S, BRI Z2E E20WI A MR X by 7 Zifikkt L TH

MRS, #iEoR D250 T HOERA 72— /L% Fig. 28 IR,

5.2.4 PURORE R 755

]

WRREOHHERK T 4 % 256 BH) D, Y Y AHERSETO~ T A XL T4.2.3
\ZRE L= FIEICHE - TRLG HDWEIHEA > (WO b BEH 62 sOicfif» TAER L Vi) &4k
Fi i S Wz, TR BEREIL. TREo B B-LG 23 1181100 ug/ VB, HEA >3 1 [H 500 pg

[ PEE L=, v ¥ AREO~ 7 2121, FURE S F 7o WA K %2 BV CRIBEICH/E L 7=,
5.2.5 ~ U AMHFOHFEFEM IgE &KW 1gG1 OHIE

2 B HORRLZZED THE (60 HD50NE61 HE) ICv v AREARE Vi L, i ofi
KLY IgE O 1gG1 % ELISA (EIC L 0 Il L7z, ELISA 13 4.2.4 ICRE L7218V B 2 725 7228,
HEA U E R R LT~ U AT, MG OAR%E IgE Ml T 1/30, IgG1 #lEH < 1/5,000 &
L. 1 pg/100 pL/well DI €A > (EFLL V) WK CTa—FT 47 LT 96 v A 7/

L— }\ %'fﬁﬁﬁ Lf:o
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Day1 2125 3246 53 60 6567
Group Oral pre-exposure = EC sensitization = EC sensitization fje—j]
Sham saline saline
water
CTL
EWH EWH
-LG B-LG
PWH1 PWH1 B
(100 pg) (100 pg)
PWH2 PWH2
WPC WPC
Y
BAT, Serumlgs
v
Oral challenge with B-LG; Anaphylaxis, Plasma mMCP-1
A
T-cell subsets in MLN, Ex-vivo cytokine production
Day1 2125 32 47 54 61 66707374
Group Oral pre-exposure (= EC sensitization EC sensitization ]
Sham saline saline
water
CTL
casein casein
CNH CNH
(500 pg) (500 pg)
casein casein

A 4

BAT, Serumlgs

y V.V

Oral challenge with casein; An

aphylaxis, Plasma mMCP-1

A

Ex-vivo cytokine production

Figure 23 Schematic representation of the experimental design for whey protein

hydrolysates (a) and that for casein hydrolysate (b). Mice were given water

alone (Sham and CTL group) or test materials in the water to induce oral

tolerance followed by epicutaneous sensitization. Parameters were analyzed

as described in the diagram. BAT, basophil activation test; CTL, control; EC

sensitization, epicutaneous sensitization; MLN, mesenteric lymph node;

Sham, Sham-sensitized.
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5.2.6 AFHEILERIG MEALRABR

2B HORERBNS T A% (60H50NE61 HA) I~y ARBFARE VR L, % 2 FiCi
L7=FNEIZHE > T BAT 28270 -> 7, GHEFEEROIEMEALIZ, B-LG &~ 7 AZx LTI 100
ng/mL ®B-LG (Sigma-Aldrich #:8) %, B¥ A o HFE~ 7 2% LTI 300 ng/mL O ¥ A

v (ERLL VPR Y) 22z v,

5271 7T 747 F—illR

2 [BlH DR TS 12 B (65 HHWNE 66 HEH) ICHREAROAR L, At 4.2.6 OFIE
WS TCTF 74 7% —RB 2B IR/, IR LI EA U ERKERE LT~ T A ITx LT,
wilal (66 HH) 25mg, F D% 3~4 HfF (70, 73 HH) (250mg +°>. 3D BT A A

ERBImoT,

5.2.8 U/ HERRICIS T D HIEEME T e A OVE AL T Mid o fEHT

B-LG ZFE~ 7 ATIX 2 [BIHORRLZZZEND 14 Btk (67 HH) I~ U RAELZHEILEIE, G
£ > /3 (mesenteric lymph node ; MLN) Z#H L7z, WEA B&FE~D AT 2[EHOR
R &5 20 A4 (74 A H) (AR & MLN 248 L 72, 21k 2ok m T RPMI1640
it (Thermo Fisher Scientific #18) HTIZ< L7z, 70 um £/V A kLA F— (Corning
BT AV HERE) THEBL, S5 ICMIEMALIC SV CiE ACK FIL#EEK (155 mM NH4CI,
10 mM KHCOs, 0.1 mM EDTA) % MV TR LR &2 Fiin S B 72, 10% ¥~ i % & ¢ RPMI1640
B CHfE & FITC fZ#Hi~ 7 A CD4 (clone RM4-5) . PE {Zi#fi~ 7 2 CD25 (clone PC61,
E'H 5 % BD Bioscience f1#) | X U PerCP/Cyb.5 &5kt ~~ 7 Z/Z » FICOS (clone C398.4A.
Biolegend #1:#) |2 & - THefa L7z, & 51T Foxp3 staining buffer set (Thermo Fisher Scientific
#HH) T APC #i#$T Foxp3 (clone FJK-16. BD Bioscience ##) <T¥ufa, EE L, 71

—H A4 ~ A—%— (FACSCanto II. BD Bioscience #:&) THIE L7-.

5.2.9 PUFHIIHE DV > SHERRIC IS 1T D lEE T Ml & OEMEAL T #lie O f#dr

RT3 5.2.8 D U o/ Hfk T MFADMHTICHB N T, B-LG B~ 7 2D MLN ([Z5WTiE, —&B
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OffifE4 1 mg/mL OB-LG AED ST 24 FefiliE L, FMRICGA, FELT7r—3A X

—Z—THET LM bEB o7,

5.2.10 U LSt~ OHURRNRIZ L DY A N A VEADKGT

ATRE 5.2.8 DV 157- U SR O —5 %2, 10% v ~iijE &L 2mML-7 /1% X > (Sigma-
Aldrich #:84) | 100 IU/mL <=3V > 100pug/mL A L7 k<A > (T d Meiji Seika
7 7~ i) &G de RPMI1640 B C 4x105 cells/well IZFHRL L 7=, Z vz, B-LG BT~V
A TlE 1 mg/mL OB-LG HHEDSEKMT 60 FFf], 1EA VBEYTVATES5mgmL OIEAS H
HEORMT 96 FifE], ZTh TR L, LIFTOY A MM 2~V F 7Ly 7 RETHE Lz,
~NVF T L w 7 Axy M, BLG £~ 7 A Zx L Tl Magnetic Luminex Assay (R&D
Systems #H#l, 7 AU BEEKE) &, HPA L REE~ T Xk L TIE Milliplex® Map Mouse
Cytokine/Ghemokine Magnetic Bead Panel (Merck KGaA #t#l, KA ) #ZhEEH L.
O FNAZEZES THENTH Y 7 R 7 =7 Bio-Plex® Manager Softwre 5.0 % #5# L 7= Bio-
Plex® 200 System (BIO-RAD #:#, 7 X U W HRE) THEL, 72720, vV F T Ly 7 Ak
ORISR Z Flal o 7o —# oY1 A Tk, 1k ELISA %~ ~ (Biolegend 4, & 2\ X

Thermo Fisher Scientific #-84) Z{#H L 7=,

5.2.11 FEatfiEsr

WatfEtrY 7 b =7 (JMPver.13.0) ZHVy, pf# 0.05 RiixAE L L,

5.3 ik

5.3.1 IMmHOHIRFFEA IgE KO 1gG1

~ U ADBIEREN SR O GERTEDFESNINEN LT 5720, M OHURR K
IgE XDV IgGl ZHIE L7z, £79B-LG B~ 7 AIZHOWT, B TR O 72B-LG R A IgE,
IgGl ODHEZR LS WPC 80Kk E L TEIRSEZHETIIREO bhvkho/z, PWHL H 50V E

PWH2 OEEREETE . WPC fEHEE & [FRRICB-LG H A IgE, IgGl @ LN Mz 5TV,
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— 7 EWH BEHE T, *FHRRE & FIERIZB-LG Fr iy IgE, 1gG1 @ EH-23580 b7z (Fig. 24),
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Figure 24 Effect of EWH, PWH1, PWH2, or WPC feeding prior to epicutaneous
sensitization on specific antibodies. The levels of B-LG-specific IgE (a) and
IgG1 (b) were measured by ELISA. Data are shown as the mean * SEM (n = 8).
Data were analyzed by one-way ANOVA, followed by Tukey-Kramer multiple

comparisons test. Means without a common letter differ significantly.

WICHEA LV BBE~TIATH I EA U HHITCNH 2k L TROBRS Y-~ 2 TlX
KHREE~ D RN THBA VR IgE O EAPREREIZMA DN T\, L LERL, IE

A UHFPRA) IgGl TITABERETRD bhigiro7z, (Fig. 25)
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Figure 25 Effect of CNH or casein feeding prior to epicutaneous sensitization on
specific antibodies. The levels of casein-specific IgE (a) and IgG1 (b) were
measured by ELISA. Data are shown as the mean * SEM (n = 8). Comparisons
to CTL mice were analyzed by Dunnett’s test. Asterisks indicate significant
differences.

532 T 74 7% —illR

YU ADT LR —FURD Bk D R TR DFE S NI ENEREST 2720, 77 4 7%
VB ERB e ote, FPRLG BT~ U AICHOWT, 50 mg DR-LG ARTIZ L Y kB CIELE
IARIRDOZFR R T 23D 72, WPC 28Kk & L TERSELHETITZANIZ BTV,
PWH1 & %\ M& PWH2 OFEEEETYH, WPC EHEE & RARICEIGFRIEOE TIZMm b T,
EWH £ Tld, HuURAM 10~20 531 OFRF R CHENCERREME T L7223 KMz bh

TEY, Yy 2L OMICARERETRD b7 (Fig. 26a),
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fH mMCP-1 OfE & BEIGAREA T & FEEERMEmcH v, WPC, PWH1, PWH2 #EHHE CTldxt
RO X G ER ERIZR N> 7=, EWH BEE G EHHE TITo0m o= DD, 3

¥ AR L THEZR EFITRO 6oz (Fig. 26b),
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Figure 26 Effect of EWH, PWH1, PWH2, or WPC feeding prior to epicutaneous
sensitization on allergic response to 3-LG after oral challenge. (a) Rectal
temperature changes in mice after challenge with 50 mg of B-LG were
analyzed. Asterisk indicates significant difference compared to the CTL group
in each time point between 10 and 40 min. (b) Plasma concentrations of
mMCP-1 at 60 min after oral challenge. Data are represented as the mean *

SEM (n = 8). Means without a common letter differ significantly.
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WIZHEA LV BFE~TATEH, WA 26mg Z AW L7 1EIBOT 7 4 7% —ikBk (66
AH) ZBWT, MREFETIZERERREOKR TR 6, HEA U HDHWE CNH 2k e LT
BRI EHETIIENAIMA LN TWD Z &R T (Fig. 27a), L2 L7aA HEIGRIRE
TORENHREEICB N THIENTH- T2 b, IEA v OARTEEZ 50 mg (TfFH LT 2 [
H (TOBEH), 3HH (T8HH) OT7F 74 7% — Aoz, ZORER, 2 [BIH DA
TIEXHRERIC 31T 2 E IR EIGRER T 4238072~ T, BEBA v d0id CNH OEBEHICE
D EMS R T OF B A MEIIMERF STV (Fig. 27b), LAsL7ARA S 3 8] H O A Tl

(ZEGARAR T ORI L. CNH EHUE & I & OfIICAEER A bR ao7 (Fig.

27c),
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Figure 27 Effect of CNH or casein feeding prior to epicutaneous sensitization on allergic
response to casein after oral challenge. (a) Rectal temperature changes in
mice after the first challenge with 25 mg of casein. (b, c) Rectal temperature
changes after the second and third challenges with 50 mg casein,
respectively. Letters indicate significant differences: a, sham vs. CTL; b, CNH
vs. CTL; c, casein vs. CTL.
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MmH mMCP-1 &, XHEETIE 3 HRTOABA ARFITIBWTERZR ERBRD bzl
L. BEA DL CNH OFEEETIE, CNH ZBEEEO 1 [\ HARFMEZRE, WIhbZo
ERAMSEEICmZ LN TV (Fig. 28a), mMCP-1 #I5E FAICEREL L 72 i oo 4 ¥ o1 R
IgE Huiffi . 7€ A 8250k CNH 2B S ST, 3 A TIZB W CHREEL Y AEIC
K Ch -7 (Fig. 28b), 2 [mIH & 3 [FIH DOARFKHIITA B A R R IgG1 Hriffl & A = IR

fETdH-7- (Fig. 28¢),
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Figure 28 Effect of CNH or casein feeding prior to epicutaneous sensitization on allergic
response to casein after oral challenge. Mice were challenged with 25 mg
(first challenge) or 50 mg (second and third challenge) of casein. Plasma
concentration of mMMCP-1 (a), and the levels of casein-specific IgE (b), and
IgG1 (c) at 60 min after the first (gray bars), second (black bars), and third
(white bars) oral challenge. Hatched bars in (b) and (c) indicate serum sample
of casein-specific IgE and IgG1, respectively. The serum samples are the
same as those in Fig. 23 and were reanalyzed with the plasma samples. Data
are represented as mean * SEM (n = 8). Comparisons to CTL mice were

analyzed by Dunnett’s test. Asterisks indicate significant differences.
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5.3.3 U LMk IS T B lAEE T Al AL K OEMEAL T FiAa O fighT

EREROFHGZ L0 FEMCHRRTT 2720, U oSl T 2 HIEYE T il & iEPE(L T H
FIDHRE 2 L—2a & fiftr L7z, CD4 BtEfilatic 5% CD25 5 Foxpd e (fil4E
T flfa) & ICOS Ml (&M L T Mifl) OFIGIX, B-LG i~V A, HEBA V2B~ Y

AT, B & S EUEHE U CELZRO RN Te (T — 2 AW,
5.3.4 HURHIHE D U > SHEFIZ 31 2 HEPE T Alld & OFEPEAL T #ifa O figtr

FIERAOFHE % X0 FEMICHRETT 5720, B-LG &~ 7 A0 LE R L 72 MLN #ifa 2 B-LG
CHIPHEEEE U, S T AR S TEM L T Al O R = L—3 a &2 T Lo, xHi#EO MLN T
(3. 24 FH OB-LG #EHIZ X - T CD4 BEPEMIfah o ICOS Bthfile (HPEL T Mifd) OFIE
CD25 51 Foxp3 (At o> ICOS FatEifa (RlaE T Mg oigtt k) oFlEnehZh LA
L7273, WPC, PWH1 & 5\ 3 PWH2 # RS E7HETITEN LM b T, —J7, EWH

PG o IR & [RIARICB-LG RIPIC X 26l T Mifa & & o 72 T MlaoiG 23380 b7z

(Fig. 29),
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Figure 29 Effect of EWH, PWH1, PWH2, or WPC feeding prior to epicutaneous
sensitization on ex vivo T-cell activation. MLN cells were incubated with or
without 3-LG for 24 h. The percentages of ICOS+ cells in both CD4+
lymphocytes (a) and CD4+CD25+Foxp3+ Treg cells (b) incubated with (black
bar) or without (white bar) B-LG were determined. Data are shown as the mean
* SEM of n =7 in Sham and CTL groups and n = 8 in the other groups. Data
were analyzed by one-way ANOVA, followed by Tukey-Kramer multiple

comparisons test. Means without a common letter differ significantly.
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5.3.5 U LR ~OHURRTRIZ L DA N A L PEA

RERAOFHEZ LV FFICHRET 5720, BRIRL7ZY oSk Z2PUR TRIFB L, K52 L
\ZPEAE SV A N A & LTz, £9B-LG 2&#%~ 7 AD MLN Tlid, *HREETHRO bz
BHEYA NI A o DEY R EFHN WPC, PWHL & 2\ 3 PWH2 2l SEHETIIMA BT
Wz, —J7. EWH B HGHE Tl B & [FIERIZB-LG R K o> THHEY A h A OfFER EF-

NRD BT, L2, TL-4, IL-10 XN IL-13 OfEFRIZ OV T Fig. 80 (2R,

120, 40
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E 80 b E
2 60] b 2 20 b b
o | b
o % 2 10/
20 a a a a a a a a
oL | [ — 0 p —
Sham CTL EWH PWH1 PWH2 WPC Sham CTL EWH PWH1 PWH2 WPC
300+ 1500+
E 200/ £ 1000- b
2 b 2 b
S 1001 % 500
- -
NIRRT e P N I
0 - 0
Sham CTL EWH PWH1 PWH2 WPC Sham CTL EWH PWH1 PWH2 WPC

Figure 30 Effect of EWH, PWH1, PWH2, or WPC feeding prior to epicutaneous
sensitization on ex vivo cytokine production. MLN cells were incubated with
or without B-LG for 60 h. After subtracting the background cytokine levels,
data are shown as the mean * SEM of n =7 in CTL group and n = 8 in the
other groups. Data were analyzed by one-way ANOVA, followed by Tukey-
Kramer multiple comparisons test. Means without a common letter differ

significantly.
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WIZHEBA B®EE~ T ATYH, PlE, MLN 22008 A SO A U pEAIZR, BB HDHN

I3 CNH OB ci 2 5T = (Fig. 31, Fig. 82),
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Figure 31 Effect of CNH or casein feeding prior to epicutaneous sensitization on ex vivo
cytokine production. Spleen cells were incubated with or without casein for
96 h. After subtracting the background cytokine levels, data are shown as the
mean * SEM (n = 8). Comparisons to CTL mice were analyzed by Dunnett’s
test. Asterisks indicate significant differences.
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Figure 32 Effect of CNH or casein feeding prior to epicutaneous sensitization on ex vivo
cytokine production. MLN cells were incubated with or without casein for
96 h. After subtracting the background cytokine levels, data are shown as the
mean * SEM (n = 8). Comparisons to CTL mice were analyzed by Dunnett’s

test. Asterisks indicate significant differences.
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5.3.6  AfHEILERIG MEALRABR

PURFFRATURMECT 77 4 7% o —BR, U 7 SHBROMIT DR b Ie~ U7 A DRE TSN
WRBICB DD 7 — % L OFMEZR 5720, BAT #%Ei L7z, £9B-LG &FE~ 7 AIZONT,
B-LG DOHIKIC & - TxbBREE Chftf Lk E oo CD200R1 D% HL_E5- & CD200R3 DI HUE T 23789
vz, WPC AR S H-~ U A TIEWTNOZE LR bhvehrolz, PWHL 50
% PWH2 ZR& OB sE/-~TU A TH, WPC BEHEE FARIZ, vy AL HEBEL THER
CD200R1, CD200R3 DIEHE(ITFED biLiginoTc, —F . EWH EBEEETIZ, S HRHE & FER

{2 CD200R1 %, EH & CD200R3 O3 HIK F23i8 o H 7= (Fig. 33),
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Figure 33 Effect of EWH, PWH1, PWH2, or WPC feeding prior to epicutaneous
sensitization on basophil activation response. Surface expression of
CD200R1 (a) and CD200R3 (b) on basophils from heparinized whole blood
incubated with or without B-LG analyzed flow cytometry and presented as
relative expression levels. Data are shown as the mean * SEM (n = 8). Data
were analyzed by one-way ANOVA, followed by Tukey-Kramer multiple

comparisons test. Means without a common letter differ significantly.
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NEAVERBETACONTH, FEBETRLONZ B A IR X D4 IRER Eo
CD200R1 DFEBL LA 1T B A ARBRETITAEICMZ DTV =AY, CNH EEHE Tl R L
DRNCHBZEZRB ORI -1 (Fig. 34a), 7o, MEETHR O 4rHEER B> CD200R3 D%
BUK T, CNH BEEE CIIABEIZIM A DTV, BB A AABEEE CIEIREE L ofICA B2

Zidrho7z, (Fig. 34b)
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Figure 34 Effect of CNH or casein feeding prior to epicutaneous sensitization on
basophil activation response. Surface expression of CD200R1 (a) and
CD200R3 (b) on basophils from heparinized whole blood incubated with or
without casein analyzed flow cytometry and presented as relative expression
levels. Data are shown as the mean * SEM (n = 8). Comparisons to CTL mice

were analyzed by Dunnett’s test. Asterisks indicate significant differences.
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5.4 HBER

B-LG Z&EE~ U ADKFHIFB W T, M OFURFHER IgE X° IgGl (Fig.24), 777 4 7%
—iBR COEIGRIEDO L U HE S i mMCP-1 fEd 7 —# (Fig. 26) X, WPC 721) Tz
< OWRESHEY Tl S PWHL X° PWH2 OEBEUC K - CTHP-LG ITxIT 5% 05 SR 23355
SN LR LTS, BRAGEREAITITHAEE T M L 55O (active suppression) & A
JSBAL (anergy) OKE S ZODFERMHILTWAH2 92 DV 2RI IV Tl T Hifa

(CD4 Bt CD25 Btk Foxps Bit) ORE = L—3 g VICHEERERRONR N -T-2 L. @F
JFRIENC K- T MLN (ZFE SN T Ml OEHAL A A IC K - T—RRIZ (flEH: T Mo
EHEES BT MAbn/Z & (Fig.29) . @FURAIEIC X2 MLN 22H D% A~ 1A L pEAEN
Thl ¥+ F A (IL-2). Th2 %A S A~ (IL-4, IL-13). MY+ F o4 > (IL-10) O
XAz <z o2 & (Fig. 80) ., 22 b AMF TR LR ORE A CIINISE LD FE51RE
z bivd, BAT TH, B-LG #li#iZ &5 CD200R1 X CD200R3 D Fs 25k WPC #EEUEZ 1T T
72< PWH1 < PWH2 OfERHECHLMZ o THE Y (Fig. 82). PURRRENPUAMT 7 4 F
FO—RBROMREL K< —E L, =7 X BAT 820 K 9 22 &M OF% O 508 57575 8 HE 0O 3t
CHERTHD Z RSN, £DO—F T, EWH 2B SE7-~ Y ATIEBAT £ 757 4 7%
R BROMRICTEH S R o, 77 40 7% BT, PURARRIC K DEBEREET &
ZHUTHE D i mMCP-1 @ EF13 EWH OfERUC X - TEBICIHl Sni-28 (Fig. 26) . Gk
Bk_E > CD200R1 & CD200R3 M 81251k EWH fEHURE & 5t FREE T4 380 72 - 7= (Fig. 33),
B-LG FrEMPLAM O - HL MLN M2 6O A b b A »EA BRI EWH BB T & xf R
ERERICRO B, ZOZLIET T 7 47X —3BRE D b BAT Of5 R E —B Lz, HiFHF X
7 EDRB-LG DT TF KT T 7 A N ORAFREPHURR R IgE PEA LI R <~
U ADHIET LV F =R A2 5 LW HE 898 H 5 2 &b, ARFHIsIT 5 EWH
BEREECOT 57 4 7% —FUROIHNL, LI S 23 TRODM 5 O FERR I 22 i)
XDt bdH D, BATIZ7 77 4 F7F =% invitro THI LD EFEH 2L HTE
DN ARETO X 91 invivo & in vitro THERITHIED B 5 2 L%, HURFFEA) 72 BRI ST
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XL CRFTICIER T 260 ORTF OG22 g5 6D Thd, EWH #Hiltv v A TRLIL
27 F7 4 7%= RISHH OEFRIIIZES RO S BROIBTNLETH D,

WIZHBA o BifE~ 7 AR T 2 E T, MG OfuRs e IgE 6 (Fig.25a), 777 1 7
F—iRlBRICB T 2EBARET (Fig. 27) RZNIZMES i mMCP-1 5 (Fig. 28a). U~
ASHREARR D DA NI A EADT —% (Fig. 31, Fig.32) I%, 7 EA L OERIZIF TR,
CNH ODERIC L > TH B A NI T O AREEANFEINTZZ L 2R L TWnD, Ll

EGRIEOZ L ORI mMCP-1 Ofii5 ., CNH Off 158 MR SR I IR fif 7 B
ADENID BTN LRI S, BAT 28175 CD200R1 ORBAEEZHTH, HEA
ABIURE CII s IRBEIC Ll U TR 72 ERNHI233R 0 S 7= 01kt LT, CNH EEHECI3AE 24
ZRHTHE ST (Fig.84a), CNH OERFBHEEN I EA L I VFHNZ L EFFE LRV, —J5, 1
TDOHBA RRA) IgGl 275 & RECRERERE (61 B H) TS REHIR L THEIEEZ
ATRHTE ) ST, 20% 2 EEB, 3EIBOY 7 4 7% —3BRICE S WM TIT B4 48
i, CNH E R I OO0 L TARICIREZ R LT e (Fig.28¢), ZHIET7 7 4 7%
BRI L D HURAM AR & 72> THBBETIIA B A R IgGl A EH- LizoizxL, &
A EIEEE CNH R CIIR A ERARHEI N TV dlZenri il Sz L& 4
52 ENTEX D IgG ZHEREN LT LRI~ — 5 —TH 5 CD200R3 # # 5 & . CNH
BERFETIIRIUE TAIMA SN TN e b DD, W B A ABREE CIIRREC g L THER
FEHUX T OMNTRD e o7 (Fig. 34b), BAT Z % L7cifA (61 HH) TIIXHEET
bR DB A KR IgGL Huihi o LA Thrino e 2 &vh, CNH BHEHE TR 61T
CD200R3 FBUK T O#filiL, 7€ A A IgE (2 X 215 IgG = 5K FeyRIIB ~O il 7
MR LT AREME D & 5723, CNH BEEECTH Z OB OR R [gG1 EA 22 2 B EAR N HY
SNTWEZ LIEFENWRNZ LD ERERELTWDS AL H D, £ 9 ThiiEL, BAT
(Z31F % CD200R3 DFREHAALIL, M OFFERRE) IgGl EDZEIZHATT 2 b D & LTk
RS, ABIDIHTDRDODONLIPETH D, B, WA VBB~ U RTHT L2ABE T
—ERO~ 7 AR LCEF S EIOT 7 4 7 X% —i Bk ZF N L7272, T3 HOMBETEZ

o lzAEOHURAR (2EH & 3EH, 50 mg/la]) THERGAEOZCM T mMCP-1 OfEix
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RESEH L, £o, S AMEICIF O BA R IgE, IgG1EL AL TWhvolz, Z

IPURAR ORI L > T T ADRPRENZL LT LIE DD THY . 2Dk 57
JRAMREEZCES 77 ¢ 7% v —dBud— Bk O~ 7 ZITH#R 0 K L FEH L T2 O5pzikig
RFA IR EATE 9 2 12 LTWRNZ EZRL TS, ZHucxt LT BAT (34 EOF 721 T FEhi
TEDZENBIERDORERE~OEBITREN TH L & TREND, F— AT Dk
DIRLOFES AIEE L b, %O E Lizuvy,

5.5 /I

FLIH S 2T G0 0 B A R Ot N R A FHEREDOFHIIC B W T, v 7 X BAT
X, T OFURFRFIGURMERIESLT 7 4 7 F o —BROK REM7ET 2N RFIETHL L
A b, HAEZ N7 EHmEs Y EWH Off A EEUC K-> TB-LG R ERE~ Y ADT 7
1 T F =R ST, THUTHUR IR R A R e EZHIHNC LD b O TH D AN S %
Hiv, ZDZ LI BAT OfRICE > TH RSz, £~ 7 X BAT (I, i Hisfio L5
FAT U CTERIEDS RS 5 ATREMER, BB D SRR IC R & e B A KT S ITHR 0 o L S
TEXLHEEELHY . ZROHDORIZOVWTEABRDO I LR IMFDBLETH D,
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ep}
i
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6.1 FL

AL, T UAF—HEODETHEH SN TS BAT 2EBREM THH~ 7 ATEB W THE
ML, 2D~ T A BAT T K o THKRGIRILS & o X 7 o3 i D S 2 PR E 2 5l 2 2 &
T, TORMAMERGET 5 Z L2 HMICB I o7, BATIZE FOEWT LAFX—IZBWTEY
ARFBROR R THICAZ TH Y | FRERGURORESLEE ORTMT R & TEmWAHMERRE S
NTND w0, Zhz~y XTHEAT LI LIE, BT LV X —OWFEEBIT LT LW EY
FHEET VAT 228 THY . ZHITE > TR 2B DT LAVS R0 E R R 2 8T
R RN ORHIRFT T2 2 L T, AT LAT—BED LY D TRDORE] 25885
DEMFFSND,

b MFEEERITE OTEMEACIZ X > TiilaE i Eo CD63 <X° CD203c O HL EF- B A 55 23,
~ U ATiE CD200R1 DFRIA EFH T2 LA@ME SN TN 5, LTI TAIZETIIETZ0
CD200R1 Z~—H—& L C BAT OfENL &G AT & T A, ZOMfE T~ v ZAAHREREROTEME(L T
I CD200R1 D %8l E5H 7217 T/ < CD200R3 OREBUR T HE Z 2 Z L 2 Ic ALz, &5
(2. CD200R1 OFHL _EH-7 FeeRI 241 L7= IgE #i%IZ X 2 D2kt L, CD200R3 DOIEHUL T3
FeyRIII Z 41 L7- IgGl fliKC k5 6D THh D 2 L b5 Lz (Fig. 85), CD200R3 (3i& M
b7 & 7% =43+ DAP12 EMHAAFERM LR b~ U A0~ A Mlla & 4 EERIZHEBLL TH Y
60.75.76)  Z AL ~DRTHIT~ A NI O BRROAFHE AL BRI R 1T 2 TL-4 PEAEZE L. & BIZITRAT

BHDOT 7 4 TF =L E G ER T 60, [ TUHHHEIEEROIEMAIZE 5 CD200R3
FHEUR TR 2 S RS2 MGl 270D AT 4 77 4— KNy 7 ThHARENREZ b
726

~UADT T 4 Tx—nlE, GE KFMIC~ A MllEr GRS e A2 I 028D
H D (classical pathway) Of, IgG KFHIC~7 07 7 —UnbliEns PAF (25550
(alternative pathway) 2351530 CUVN5 728 6970 in vivo TP IgG ZBR~ORFLIT~ 7 A D4
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Figure 35 Increased expression of CD200R1 and decreased expression of CD200R3 on

mouse basophils stimulated via Fc receptors.
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