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7 257V (Imject™ Alum Adjuvant, Thermo Fisher Scien-
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7z (Day —1)o
#@Wﬁ&@#%ﬁﬁ,fyfﬁu%%ﬁﬁfyﬁ
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JEREAERE R OV IR e, AR 100 ul D) & Wik
AR (PBS) %4 H Rk I3 5 L7z OIT B
&, 43A[ (Day 1-28) & L7z, OIT MBI o ¥ (Day
14) T, JEEIFIRIRILZ AT > 720 2 OF HIHET R
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firklik (Day 29) & IRAAITRAMRE (Day 30) #1715
7oo PRBREHCT 14 1 BB DI 24T > 720 fRHIETH
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1 ZEBR7a ha—)v (A) KOS AR R (B; Day —1 (OIT B4fHI), C; Day 30 (OIT #% T #))

JeOERERTRER (D) 12X 2 izt

ffERO 7 — % (B-D) &, M4 QI EEHG Wi H O e & P Tiilk L7z, AR

FERE L —ICRE S BT & F 2 — F — DS HILERE & W,

HOKHEIZ p ET 5% A & L7z

KBMOEEE L, ResT7L77Xy b (a, b) THEHL:,

LR g: 5 O &2 bw % KD 7z,

JEE £ A BB UL & A S 7 W EIIREBL SIS O TEAE
Eaie L, JURICR3T 228 ERET L7z, JRE
PR RBR UL, 7 4 V& — IR A 2 mg/mL I
W EMEH L7z, YHoOWICHEBRNEL, Tok<y
A2 100 pL $ OB 2 B G- L 7 L v F —EIR
B S, 00 BICHEERREMEL, &
BRI 5 02 b % KD 7z,

2.2 IMAEPUESE R PUARM R E (IgE, IgA, IgGl,

IgG2a)

% T FLyY7 I MEEEE2Na A D 1.5 mL
Fa—7IWZEIL, @EsEE (860xg, 4T, 30 4H)
L& %2 1572,

PUE SRS IgE UV IgA 1%, Capture ELISA 12 & - Tilll
EE NV, KRFZETIE, OVA (Grade VI, Sigma-Al-
drich, St. Louis, MO, USA) X "L ¥ J — Vbl & -
THWEROHE LA KL a4 F (OM) #PuJiE LT
ML $512, OVA L OM DY+ F 1tid, €4
FAbF v b (Sulfo-OSu, (k) R ALAWTZERT, HEA)
Wiz,

96 7 = VK ELISA ¥ 14 7 1 7 L — b (Nunc-Immuno
2 ug/mL
@ Goat anti-mouse IgE antibody (Bethyl Laboratories,
Montgomery, TX, USA) Z7zid, Goat anti mouse IgA
antibody (Bethyl Laboratories) % #&ff L, —Ht4C Tl

Maxisorp, Thermo Fisher Scientific Inc.) 12,

% 3472, OVA-IgE J 0¥ OVA 45 IgA (OVA-IgA) i,
Y+ F 1t OVA & horseradish peroxidase (HRP)-conju-
gated streptavidin (Abcam, Cambridge, UK) THt L 720
HRP B2 0-7 2=V ¥ 7Y (OPD, 7754 T A
7 (B, W) =M L7z, Mouse anti-OVA IgE mono-
clonal antibody E-G5 (Chondrex Inc., Redmond, WA,
USA) JUF Mouse anti-OVA IgA monoclonal antibody
2G12E12 (Chondrex, Inc.) % H W CiEEZ JeE Lz,
OM 4% IgE (OM-IgE) fili . O¥ IgA (OM-IgA) fili% &
%+ F ¥ 1t OM & HRP-conjugated streptavidin & H \» T
Bt U720 OM-IgE fifi % 0F OM-IgA fifi 13 HRP 38 (2
OPD ZMEHI L, #ARIEWOBEE 492 nm TR L7z, P4
# 1gGl 1" 1gG2a 1%, [Hi#E ELISA THIE L7z, P
OVA L OM Z M L, #EIZHE IgGl Tld 1 ug/mL
T, ¥FH IgG2a Tl 10 ug/mL THIT- 72. HRP Hiifkig,
Goat anti-mouse IgG1 HRP-conjugated (Bethyl Laborato-
ries) ¥721%, Goat anti-mouse IgG2a HRP-conjugated
(Bethyl Laboratories) %L 7o OVA 4% IgGl (OVA-
IgGl) 1ili J2 U8 OM %5 % IgGl (OM-IgGl) Aifi Tix HRP
FBHIC22-TY/-YA 7y EZY LM (ABTS, #I
SRS T3 (BR)) M L, OVA%FE IgG2a (OVA-
IgG2a) fili % OF OM 4% 5 IgG2a (OM-IgG2a) fii T i
OPD il L7z TN HOfEFRIE, WOtk (IgGl : 415
nm, IgG2a:492nm) TRL7.
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2.3 AR OV/NEO TgA it ik

P, 12WRY A 2 v (Wi H 20 H-24 H 8 1K) T
WL =Y 1TIRZ RIS N7z, SRS N384
R IZHAGE R SN, SRR EERE RS L7, B
o IgA Ol HIE, Jiménez-Saiz et al.® ® J I HE - 72,
PIDIZ, W IREREO 7 R8O PBS A 60 75 M &E L
720 MR 7 w0 EE (1,600xg, 4C, 15470) L,
REE BN, S 6I12E05HEE (9,500 xg, 4T, 10 457/)
L7z EFi130.8 um 7 1+ V% — (DISMIC-25¢cs, i
A (PR, Wn0) UL, MM E LT-40Co
O CRRAE L 720

/NBEDRLER & HliZ, Leonard et al.” D J IRt 5 720
MDHIZ, dmLOT7 a7 7 —+¥ 4 ¥ — (Protease
inhibitor cocktail tablets, Roche Diagnostics GmbH, Ba-
sel, Switzerland) % & €A PBS CT/MGINIZHE Lk
L7z /NEEEER I N 2 TR I L 7281/
HEZME L7z, MU CNEWIL, &m0 R
(1,600 xg, 4C, 1541) Sh, Zo Lg% /NETEER
& L7z BHHRO/NMEII5 RO T T 7T —¥f v e
Y —%GLWEPBS Nz, KPTHKETFA X (T
25 digital ULTRA-TURRAX®, IKA®-Werke GmbH &
CO, Staufen im Breisgau, Germany) L 7z. /N &E
VA4 bE, wOaEE (25000xg, 4C, 304H) L,
T A ML R & L 7

2.4 BERO/NGIEE, MEHREY A A b OVA-

IgA IR B2

#AE D OVA-TgA W1, #2 ELISA ClllE S e,
W75 Puikiz, 10 ug/mL OVA (Sigma-Aldrich) % fif L
720 HRP PRI Goat anti mouse IgA-HRP (Bethyl Labo-
ratories) %, HRP 3L |2 ABTS % i H] L 720 ## (3,
Mouse anti-OVA IgA monoclonal antibody 2G12E12 (Chon-
drex, Inc.) % w72,

2.5 FAH OVA $5 5 TgA %M &Ml (OVA-TgA

IC) Wz

Hirose et al.’ D345 X 0, 34k OVA-IgA & — i
OVA-IgA T Z5 483K 12 OVA %555 4 L 72 OVA-IgA IC %
ERLTwa 2 epfgshiz, £2°C, #fiid OVA-
IgAICAfiIE, >~ FA v F ELISA THl&E L7z. 96 7 =
WK ELISA~Y f 7 07 L — b (NuncImmuno Max-
isorp, Thermo Fisher Scientific Inc) 2 2 ug/mL (Z5{ %
L 72 Goat anti mouse IgA antibody (Bethyl Laborato-
ries) ZIFMIL, —Mi4C T Z¥72, OVA-IgA IC i
OVA ZE-FEL T b 72, ZkPifk & L T Rabbit anti
OVA IgG (Sigma-Aldrich) # i L OVA % # it L 7=,
HRP ¥if4121% Goat anti Rabbit IgG-HRP (Thermo Fisher
Scientific Inc.) %, OPD % HRP 32l L72. OVA-
IgAIC flliid, WoObWEE (492nm) THEZR L7,

2.6 ) oSEREEE LERY A M A Vil

W 2> 5 1) ¥ /X ER O IR OV8; 28 77 1 13 Maeta et
al’ D E o T20 T AN SR L 2% N> 2
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AV (0.98% Hank's solution (H #8438 (Fk), W),
0.46% HEPES ((#k) FA-AL5WF%ERT), 0.2% NaHCOs,
1.0% penicillin-streptomycin (+ # 5 4 7 X 7 (#%)),
10% fetal bovine serum (Corning Inc, New York, NY,
USA)) CTHREYF 4 AL, Lympholyte(R)-M Cell Sepa-
ration Media (Cedarlane Laboratories, Ontario, Cana-
da) TV ¥ /88kZ2 WL 7z M) > 288kid RPMI1640 58
i (1% RPMI-1640 (H K 8435 (#k)), 0.23% NaH-
CO;, 1.0% penicillin-streptomycin, 10% fetal bovine se-
rum, 2 mmol/L L-glutamine (7% 54 5 2 7 (#4)), 1
X 2-mercaptoethanol (FIGHIEE T34 (#k)) THRE L,
247 = VKR R 7 L — b (IWAKL(BR), 330 1215
X 10" fill /7 = VT ORAE L 720 WY o8Bk 2 mg B/
7z IV THIB L, 5% CO, T T 48 M HE4E L 72 Hisg
FIHE, HE £ T - 40T TRAE L 225528 B A » ¥ —
7z vy (IFNy) ROA4 v & —ua4 x4 (IL4) i
FE i, Wi B ELISA% » b (BioLegend, San Diego,
CA, USA) %Ml L7z

3. it 1B

F—Z I3 s g OR LY, MatlEi, —
JCBLE BT & T 2 — F — DL FEILEHE & H T
ML, HEAREEZS%AME Lz. ATV 7 Mi& Graph
Pad Prism version 5.0 (GraphPad Software, San Die-
go, CA, USA) %Mz,

X B & R

1. A7 UVILF—EFILYDRICBIFDVUTFE
IFREEICK D OIT 7R

WDOIZ, OIT I & 2 AREEA K O = 02 <
720 ZOREE, OITHIEhORELLEE IHHLY D
PHFEREREICBNT, ETORTERIEDONE
Mol (£2), OIT BMGH OB (Day —1) OB
FROAMmRBRICBWT, 7 LUV F - cEBiRZ
WCHEZEIZRD N o7z (K 1B), OIT Hr ko Fp
FR T R (Day 15) 12BWT, V¥ TRk L At
JICIERER L OMICHEZTRBOON -7z (£
3o EHIZ, OITH T (Day 30) DINEIFEIIEaakER
DOEBRZLIZB TS, V7R L Rt IER R
HEOMICHEEAZIRDO LN o7z (K10,

OIT #& T 12 F i L 7290 FAREIE AT 3kB%  (Day 29) 12
BWT, VU TFHOBERK NI L ) A RICH
Hlsh, AR ERRK T ZIEEm 2R L2 (K
ID)o &5, VY FHELOCEMEOMBRELEZ,
JEEAERE E ORICHEEE RO SN h o7 (K 1D),

2. VUTEFIIFREICKL D OIT HIERFBRISETA

MR )BT A M hA VEEICKRITTHE

K (Day 14) o Il 4E b OVA-IGE i# ¥ ) 08 OM-
IgEfliix, 7 VWX —HRTHEEZEIRDON o7
(£3)o —7F, OVA-IgA K 08 OM-IgA fiilc B\ C,
VYT & AR IS IRIG I & L CEE A R L7
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F2 OIT WM OhE L hELLE, 1 Hd7z ) 0PIy

) VA% et
JEAERE — - : :
R VR FrETE pfiEi*
OIT FtHAE (Dayl) (g) 23.2+0.29 23.4+0.59 23.1+0.52 23.6+0.53 N.S.
OIT # T Hifk&E (Day 28) (g) 23.9+0.50 22.2+0.97 23.0%0.62 22.4+0.83 N.S.
OIT i R EELE (2) 0.67 +£0.37 -1.23+1.08 -0.08+0.26 -1.15+0.92 N.S.
1 H472 ) o P fikHERE () 3.00+0.15 2.78+0.13 2.76£0.15 2.54+0.14 NS.

TE—, TEEEERETRLE (N=6-7),
PHEENGEIX - TRBES T T —F — DS EHBME LV, A EAREX p T 5% E L7, N.S:not

significant,

R 3 OIT HHIHI 31T B NIRRT R 1% O B 2 L & e B S BUIARAN,  3EfErh OVA-IgA J U OVA-

IgAICT
TLLE—#
F AT - pE*
IR Va5 FTAH B

B 1 1 iR

EMiRZAt (T /15 min) -04+0.3" -2.6+0.2" -1.9+0.2° -28+0.2° <0.001
14 OVA 45 EHUiAAt

OVA-IgE (ug/mL) 3.30+0.72" 26.2+3.9° 36.5+6.3" 32.6+3.2° <0.001

OVA-IgA (ug/mL) 0.255 +0.039" 26.5*5.6™ 439+11.0° 56.6+11.8" 0.002

OVA-IgGl (Abs405nm)  0.001+0.001° 0.214+0.018"  0.347+0.033"  0.230+0.039"°  <0.001

OVA-IgG2a (Abs492nm)  0.159+0.055°  0.540+0.091*  0.693+0.154*  0.341+0.059®  <0.001
I OM BBk

OM-IgE (Abs 492 nm) 0.007+0.003°  0.171+0.031*  0.221+0.034*  0.248+0.009°  <0.001

OM-IgA (Abs 492 nm) 0.000=0.000°  0.073+0.012>  0.390+0.070°  0.279+0.039°  <0.001

OM-IgG1 (Abs 405 nm) 0.002+0.001°  0.221+0.075°  0451+0.114*  0275+0.123>  <0.001

OM-IgG2a (Abs 492 nm)  0.003+0.002°  0.344+0.073*  0.495+0.123"  0.212+0.067"  <0.001
Feffirh OVA J5F BBl

OVA-IgA (ug/g Wi M53EMH)  0.014£0.002° 17.2+3.0° 18.8+3.9° 8.33+3.05" <0.001

OVA-IgAIC (Abs492nm)  0.000+0.000°  0.008+0.005°  0.324+0.070°  1.649+0.191°  <0.001

"= g, P ERERGE TR L 72 (N=6-7)0 JPETRE TR SRBR O L, JF 7 i 5wl i i
5 OEALE TR L7z, MAEH OVA-IgE & OVA-IgA K UM #ffirt OVA-IgA IFREE TRk Z Kl L7z £ DM
PUAAIE OGRS (405 nm % 7213 492 nm) TE L7z, MAEOABEEAIL, OVA-IgGl T 50,000 ff, OVA-IgG2a
T 1,000 5, OM-IgE & OM-IgA T 50 %, OM-IgGl T 10,000 ff, OM-IgG2a T 250 fi5 & L 7z, ZEAHEHl K

DA FAEHIE, OVA-IgA IC T 105N E L 7zo HRP KOS BF B,

OVA-IgGl & OM-IgE, OM-IgA, OM-

IgG2a T 10 77, OVA-IgG2a & OM-IgGl T 6 4], OVA-IgAIC T5 & L7z,
PHEAREIE - CRES MO E F i —F— 0L BB EL AV, HEKEEZpMETI%ERME L. &
MM oOAEEL BeB27V77XXv b+ (a b, ¢) THEL.

(#%3)o 72, V¥ FH® OVA-IgGl fifi J2 OF OM-IgGl
flild, oI AEZICEMEZRLZ (33), 2h
W2 LT, £HRED OVA-IgG2a fii 2 UOF OM-IgG2a fifil,
JBIRBE L v T & IR LTI T - 72
FREFIE O M4E T OVA-IQE IREICBWT, V¥ ThE
TR & DA 2 R L, AR SIEEERE L 0 AT
EoflER L7 (4. €512, OM-IgE fili T3,
VT L ARSI & I L TR IR T
otz (F4). OVA-IgA i & U° OM-IgA fiilx, 7 L
VXM THEZEIRD LN o7 (H2A, F£4),
3 0 OVA-IgG2a flli & OM-IgGl fili, OM-IgG2a i
&, FEHEIEL D DARICMEE R L (K. —H,
VY FEETIE, OM-IgG2a flli o A JE ik #EHEE & ik L T

A 2R L7 (F84),

PUSAEAE T TR » sk 285 L, RSN LA
NAA Y ERIET S S & TR v Bk S LIRI % HE
BTV, RIFZETIE, ~VS—TLHM (T,1) Hik
DHA b HA Y ELTIFNgy 2, ~NVS—=T2 MifE (T,2)
HEDOH A b A4 L THA4AZMEL. T2, 2
NHO¥ A A4 yoi#E (IFN9/IL4) 1, T,1/T.2
NG VAR KT HI0EE L 7 B B33 LI IFNy &
114 B O IFNy/ILA4 I B W T, 7 LIV —HEH
THEZAIRDOON o7 (£5)

3. VUTFIIZBREICKD OIT hIFEAN OVA-IgA

KU OVA-IgA IC EXE(ICRIFITHE
INEARTEY R A b OVA-TgA 1%, &fERE I3 IR
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x4 BHROIMAER OVA FRPiME (IgE, 1egGl, 1gG2a) J%U¥ OM FEPuAfi (IgE, IgA, IgGl, IgG2a)’
7LV F -
IR AR - pAE*
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Oral Immunotherapy Using Diet Supplemented with 0.1% Egg White Ameliorates
the Severity of Allergy to an Extent Comparable to Oral Gavage Therapy
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Summary: We examined whether oral immunotherapy (OIT) using a diet supplemented with 0.1% egg white
ameliorates the severity of allergy and immunological tolerance to an extent comparable to OIT by oral gavage.
Allergy to egg white was induced in mice via peritoneal administration of egg white-mixed aluminum hydroxide
gel, and the allergy reaction was induced via oral gavage of egg white. Mice sensitized with egg white were di-
vided into three groups (untreated group, oral gavage group, and diet group), and non-sensitized mice were
also prepared. The OIT period lasted 4 weeks. The diet group was fed a 20% casein diet containing 0.1% egg
white, and the other groups were fed a 20% casein diet alone. Furthermore, the oral gavage group was forcibly
administered 100 #L of 30 mg/mL egg white solution orally every day, while each of the other groups received
100 uL of phosphate-buffered saline by daily forced oral gavage. The change in rectal temperature following in-
traperitoneal food challenge was inhibited to a greater degree in the oral gavage and diet groups than in the un-
treated group. Moreover, the ovalbumin-specific IgE concentrations and ovomucoid-specific IgE titers in plasma
were lower in the oral gavage and diet groups than in the untreated group. However, these antibodies did not
differ between the oral gavage and diet groups. These findings suggest that if the amount of allergen ingested
per day is small and equivalent, continuous intake of the allergen has therapeutic efficacy similar to that of sin-
gle oral administration of the allergen.
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