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Previously, we reported a murine food allergy model with intraperitoneal
injection of the food antigen. Then, preliminary oral administration of the antigen prevented the
development of food allergy in the model. Recently, the incident of wheat allergy to use facial soap

containing wheat protein hydrolyze was reported. Therefore, we made the food allergy models via
skin exposure of the food antigen. At first, we made the model with pasting the antigen. The pasting
model could break oral tolerance partially because antigen specific IgE level in blood was elevated
but not induced anaphylaxis. Then, we made the model with sensitization by intradermal injection of
the food antigen. In the intradermal injection model, oral tolerance was overridden, and food
allergy developed with IgE elevation and anaphylaxis.



) 3
(ovalbumin,
OVA) 4 OVA
OVA
IgE
5
1
(1)
BALB/c OVA (alum)
2 30mg OVA 9
(intraperitoneal injection model, IP model)
OVA 1mg OVA
(2) OVA
BALBI/c (
) 3 OVA 3 OVA
4 6 30mg OVA 9
(epicutaneous sensitization model, EC model)
OVA 1mg OVA
B1: BT LLEF—EFLEROGESRET I
(1) IP model
OVA or PBS (PO) OVA/alum or PBS/alum (IP) OVA (PO)
1111 I EEEEEEEE]
|-11 -7 0 7 14 21 28 35 42 49 day >
(2) EC model
OVA or PBS (EC) 3 for days
OVA or PBS (PO) o OVA (PO)
w1 T T TTTl Tl
-1 -7 0 it 14 21 28 35 42 49 day >
(3) 1D model

OVA or PBS (PO) OVA(ID) 3 times/week OVA (PO)
W W W Wy v T T
0 7 14 21 28 35 42 >

[-11 -7 49 day




(3) OVA

BALB/c OVA (
) OVA 3 4 30 mg OVA 9
(intradermal injection model, ID model)
OVA 1mg OVA
Interleukin (IL)-33
OVA IL-33 IL-33 OVA 3 4
OVA 1
0 3
0 3 OVA IgE
T
OVA
(dendritic cell, DC) T (regulatory
T cell, Treg) DC
6 CD11c¢*CD11b-CD207-CD103+*DC CD103*dermal DC (DDC) CD11c*CD11b'nt
CD207+CD103L°-DC Langerhans cell (LC) CD11c¢*CD11b!"tCD207+CD103HiDC
CD207+DDC CD11c+*CD11bHICD207-CD103t-DC CD11b*DDC ( 2
B2:78—HA b A—R—O7— MK
Gated from CD1le* Gated from | Gated from Il Gated from Il
YA -
l; CD11b-CD207- v )
Il; CD11b"CD207+ | 9 : >
Ill; CD11bMCD207 /-
¢ o
IV; CD103+, CD103+DDC VII: CD103L%-, CD11b+DDC
Q) (IP model) 9 30 mg OVA
1 mg OVA OVA IgE
(2) OVA (EC
model) OVA IgE
EC model OVA IgE
( 3
4 6
OVA IgE
( 4
€3 : EC model (4[a1f51)
(a) RIE T DHERE (b) THIZR 27 Dt (C) BfEEREE® IgE &
;G 1 N L 3 :E-Sha:\ ap i 160 T
; ,/ % ﬁ: Eﬁl ;‘F‘e‘:::cap(lp) L 3
s, Sl A
E L 8 2 A Oral tolerance (EC) I g 100
éﬂ O~ Sham P) 13;5 L l g o
E e 5 g o
52| o samte0) Z ; % 40
B S S ‘ " 82 m N I

Ist 2nd 3rd 4th 5th 6th Tth 8th

Challenge times

Sth Tst 2nd 3rd 4th S5th 6th 7th 8th 9th

Challenge times

Sham FA  OT Sham FA
IP model EC model

oT

1P<0.05 (Student or Welch's t-test); IP, BEEEPUE 5T B FEE; EC, SERUR{FEE
FA, BT L L¥—8; OT BORERFHEH, BOL, BUBRRUT



£14 : EC model (BE&41T)

(a) KRBT 0 (b) FTHiZ 27 0 (C) BRE#RE O IgE {8
5 19 39 80

< ~O- Sham

4 | - EC (6 times) =5

£ ¢ 251 A 07 (6 timen) £

5 =i S £

£ K usn

£ 3 15 © 40

g £ 5

& = - E 8

o ~C~ Sham ‘.(20

%  _4] - EC(6 times) 0.5 BN

s = OT (6 times) ) -

S . . . . i : ! ‘ i ol & _ i

1st 2nd 3rd 4th S5th 6th 7th 8th Oth ist 2nd 3rd 4th 5th 6th Tth 8th Oth Sham EC oT
Challemge times Challenge times
EC, iR A(FH, OT, BORKEEFEH, BOL, EHRALT
OVA IgE
6 OVA IgE
OVA
IgE
6 IgE 20 ng/mL
( 5
3
OVA 3 3

THEWTEHRWTLESZD, IOV AL THALI LN TLE O 7 — AR

X5 : RORBEERIRETLESR L7 IgE DHEREDHEER
(a) FFRHY IgE {8 (b) IS S & BARRIET O
P Time after challenge (hour)
. 1001 4 5 . 05 1 2 4 8
el 2
E*g OOO 8 . ¥
g 40 & g -3 Sk
1 e} = [ Sham
| ke 5
e o S sl ™
1 1 1 P<0.001 (Student or Welch's t-test); *,**,***P<0.05, 0.01, 0.001 (Dunnett test);
EC, B#REEE, OT, RORKERTHE
3) OVA
(1D model)
EC model
IL-33 TSLP OVA
OVA IL-33 (1L-33 model)
6 ID model 1L-33 model
IP model EC model
ID model IgE
ID model
1L-33 model ID model
DC
Treg 4
(Day 0) 1 3 (Day1l, Day 3)
CD103+DDC
CD11b+DDC
Treg

7

EC model



EC model
CD11b+DDC Treg

6 : EC model & ID model & IL-33 model @ LE#

(a) BRELFOEEBIET (b) BEERBOTHADT (C) S ERERF D IgE &
* *
IP model EC model |Dmodel L33 model 1

Ty , FA OT FA OT FA OT FA OT 310 ? @ ao ? 120 k% —
= 3
o 25 £ 100 t++
é -0.5 2 Eﬂ
© S 5] £
g = @ z & w L
= — I
& 18 é 15 g w

S
g 2 g ! o} g %
2 + + a 8
5 25 & £
5 3 3
5 0 SHE———&FE— e T 0
E <35 . FA OT FA OT FA OT FA oT FA OT FA oT FA oT FA oT
= IPmodel  EC model ID model L33 model IP model  EC model ID model IL33 model

1.1 11 P<0.05, 0.001 (Student or Welch's t-test, or Mann-Whitney U test); *,** ***P<0.05, 0.01, 0.001 (Dunnett test, or Steel's test);
FA, E¥M7 L A¥ —B OT BORAREHE

7 : BRI obE & TR OZFE

(a) CD11b*DDC DE| & D (b) CD103'DDC D EEDEE  (c) RAD KSR Treg ®EE  (d) BB Treg DEE

* %

[
a

8 35+ 357

34 34

~
2
e

ok

254 254

o
s

2
~

% of CD25+CD127- in CD4+Tcell

% of CD11b+ in CD11¢c cells
=)
% of CD103+DDC in CD11¢c cells
% of CD25+CD127- in CD4+Teell

L
o

Sens OT Sens OT Sens OT Sens OT Sens OT Sens OT 97 0-

Sens oT Sens oT

Day0 Day1 Day3 Day0 Dayl Day3

***P<0.05, 0.01(Student or Welch's t-test); Sens, B {EEf; OT, RORERFAEE,

1. Lack G. Update on risk factors for food allergy. J Allergy Clin Immunol. 2012;129:
1187e1197.

2. Du Toit G et al. Randomized trial of peanut consumption in infants at risk for peanut
allergy. N Engl J Med. 2015;372:803e813.

3. Fukutomi Y et al. Epidemiological link between wheat allergy and exposure to hydrolyzed
wheat protein in facial soap. Allergy. 2014;69:1405e1411.

4. Yamashita H et al. Overcoming food allergy through acquired tolerance conferred by
transfer of Tregs in a murine model. Allergy. 2012;67:201e209

5. Muto T et al. The role of basophils and proallergic cytokines, TSLP and IL-33, in
cutaneously sensitized food allergy. Int Immunol. 2014,;26:539e549.

6. Yamashita H et al. Artificial sweeteners and mixture of food additives cause to break oral
tolerance and induce food allergy in murine oral tolerance model for food allergy. Clin Exp
Allergy. 2017;47:1204e1213.



5 5 1 4

Yamashita Hirotaka Shigemori Akari Murata Misato Tanaka Hiroyuki Inagaki Naoki Tsutsui 85
Masato Kimura Mariko
Impact of orally-administered oligosaccharides in a murine model of food allergy 2021

Journal of Functional Foods

104643 104643

DOl
10.1016/j . jf.2021.104643

Kato Kaori Tsutsui Masato Noguchi Shingo Iha Yukitoshi Naito Keisuke Ogoshi Takaaki 11

Nishida Chinatsu Tahara Masahiro Yamashita Hirotaka Wang Ke-Yong Toyohira Yumiko

Yanagihara Nobuyuki Masuzaki Hiroaki Shimokawa Hiroaki Tanimoto Akihide Yatera Kazuhiro

Spontaneous pulmonary emphysema in mice lacking all three nitric oxide synthase isoforms 2021

Scientific Reports 22088
DOl

10.1038/s41598-021-01453-6

Shimamori Yuzuki Mitsunaka Shoichi Yamashita Hirotaka Suzuki Tohru Kitao Tomoe Kubori 13

Tomoko Nagai Hiroki Takeda Shigeki Ando Hiroki

Staphylococcal Phage in Combination with Staphylococcus epidermidis as a Potential Treatment 2020

for Staphylococcus aureus-Associated Atopic Dermatitis and Suppressor of Phage-Resistant

Mutants

Viruses 77
DOl

10.3390/v13010007

Matsui Teruaki Yamashita Hirotaka Kitamura Katsumasa Makino Atsushi Takasato Yoshihiro 78

Sugiura Shiro Ito Komei

Prophylactic steroid use is ineffective in food allergy: A randomized- controlled clinical 2022

trial and a murine model

Allergy 537 539
DOl

10.1111/al1.15451




Yamashita Hirotaka Matsuhara Hiroki Tanaka Hiroyuki Inagaki Naoki Tsutsui Masato 152
Oral allergy induction through skin exposure to previously tolerated food antigens in murine 2023
models

Journal of Pharmacological Sciences 76 85

DOl
10.1016/j . jphs.2023.03.003

74

2021

95

2022

37

2020




73

2020

135

2019

140

2020

2022




75

2022

96

2022




