2020 4 8 A T [E 5256 3 W) 4k August 2020
H28% 4 ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 28 No. 4
g 2T B . YR BUN BRI BERE[ ] TR E SRR S ARk, 2020, 28(4) : 570-577.

Wang Z, Li XM, Miao JX. Advances in murine models for food allergies[ J]. Acta Lab Anim Sci Sin, 2020, 28(4) : 570-577.
Doi: 10. 3969/].issn.1005-4847. 2020. 04. 020

S N B JH 2
Y U BB 5 3 R
Tl EHG EEE
(1. MR BEZ R, BRI M 4500005 2. A9BSR, WUEY 507 R B EMER 4120 10595)

[HZE] S EUEERBUL R S BRMEAR RIS, St MU 2 H T HE B YRS Th k5]
i, P2 IgE A5 (14 I AN A AU RIRE G 1Y & 48 Sy . B W 0N R LA Bl T3 AR & i o 3 2% AR 3
25 KOFTBR T R ESE . B B N BB R S0 g RO A IR B T AR A A DA AR AR B RN N TR AR AR A, SR
M, 1 TG/ B L i 0 B0 A ) ot e 4 R B R AE (5 P A 8 RO 0 o /) BRUAE TR O fit o 4% 28 1 Wt
FINBECEE , AL G E NN SCHE, X IE 20 A2 [ B9 50 /0N RS 280 19 okl 8 T ik T AR Bl o5 A AT 5 s T
M—Z5R B LI 58 KT & B BR T R M B 528 KBl 5Ll

[EER] St/ NERBTR LR TR TR/ R

[HESES] Q95-33 [ XEktRiIREE] A [ XEHS] 1005-4847(2020) 04-0570-08

Advances in murine models for food allergies

WANG Zheng', LI Xiumin®* | MIAO Jinxin'*

(1. Academy of Chinese Medical Sciences, Henan University of Chinese Medicine, Zhengzhou 450000, China.
2. Department of Microbiology and Immunology, and Department of Otolaryngology, New York Medical College and
School of Medicine, New York, 10595, USA)

Corresponding author: LI Xiumin. E-mail; xiu-min.li@ outlook.com; Miao Jinxin. E-mail; jinxin.miao@ yahoo.com

[ Abstract] Food allergies are rapidly becoming a global health problem. Food allergic reactions are caused by Th2
responses to harmless foods, leading to IgE-mediated mast cell degranulation and related inflammatory responses. Food
allergy murine models are helpful for studying the pathology, physiology and new treatment strategies for human food
allergies. These models can be divided into adjuvant-dependent, adjuvant-free, genetic-engineered and humanized mouse
models. However, no animal models can reproduce the entire range of human pathological features; therefore, specific
mouse models of food allergies must be used to address specific food allergy research issues. This article summarizes the
literature, research progress on modeling method, and advantages and disadvantages of different murine models of food
allergies over the last 20 years and provides a reference and scientific basis for researching food allergy mechanisms and
developing new treatment method .
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Table 1 Mouse model of food allergy

(ES £S5 ;93 i kA 275 3CHik
Mouse strain Sensitization Challenge Allergy Phenotype Reference
PRV BB Adjuvant sensitization

TS IR T B 4B A5 IgE P2
10 mg CPE #120 ug CT, 200 mg CPE 1 20 g WEERVERLZ0 ARG 0 AT 40 A A AR I il 3 20 e R e
C3H/He) HE CT,#H Diarrhea, decreased body temperature. Peanut-specific IgE (9]
¢ 10 mg CPE + 20 pg CT, 200 mg CPE + 20 wg production.
i.g. CT, i.g. Increased eosinophils, mast cell degranulation, plasma
histamine release.
PO WP 2 fE IR
100 pg CPE Fl 1 mg & N2 it L 20 M PR A 2 L T 5 5
paLpe  EICEBEERL 200 g CPEBMESESE I 1R AR, .
100 pwg CPE + 1 mg 200 ng CPE, i.p. Scratching, shortness of breath, diarrhea.
Alum, i.p. Elevated mast cells, lymphocytes, and eosinophils.
Increased serum IgE levels
PR T e, WA I, AN 1 Bl
20 pg Prup 3 Fl 20 ng F Sk TgF TL-4 K TFN-y 72 A 380
N 100 p 3 g e
LPS , i 41 o, HE TIPS B e 110 w0 o)
BALB/c T S . :
20pg Prup 3 + 20 ng 100 Prup 3. i Temperature drop, inactivity, increased respiratory rates.
LPS, i.p. Hg Frup 3, 1-p- Increased specific Igk, 1L-4 and IFN-y.
Decreased IL-10 in splenocytes.
BE RS 5 Th2 A B 5
Treg K J8/b | WG TR KL AN B i ;
2= 74 gD\ i . ~ TR .
100 g OVA F1 10 me lgﬁﬂ/ 1 ILACH ; Wit IEN-y 728
o o 1 - M3 IgE FIZH T
SEB,#H 8 Ji 5 mg OVA,#H L . 17]
BALB/c . Skin inflammation. Th2 response, Treg count decreased,
100 pg OVA + 10 mg 5 mg OVA, i.g. . o
. eosinophils increased.
SEB, 8 weeks, i.g. . .
Edema in jejunum tissue.
Increased TFN-y production in splenocytes.
Increased IgE and histamine in plasma.
TR E L Free-adjuvant
JEE WA IR S
I A gk Mmep-1 T8 5
200 we OVA Fil 100 wl. EATREE TR 25 B A R M8 08 Wk IR BE 42 IE R
P . _— AN MO IS S AL
PBS, % jz Ui 50 mg OVA, 7 H . . . . [18]
BALB/c . Diarrhea, increased respiratory rate, scratching, arched back. L
200 pg OVA + 100 pL. 50 mg OVA, i.g.
. s Increased plasma tlgE and Mccp-1. Rectal temperature drop,
PBS, skin sensitization . i . . . .
Intestinal vascular inflammatory infiltration, mild erosion of
intestinal mucosa, mast cell aggregation, membrane rupture,
intestinal villus damage, sorting disorders.
; 1 x 30 CPE SR N
| x 80 mg CPE,fiig L X 30 me CPEBIE e o 1o i o (1)
C3H/Hel 1 x 80 CPE, i HER p t-specific Igkl. Mast cell activation in the ski
mg , Lg. 1 % 30 mg CPE, i.p. eanut-specific IgE. Mast cell activation in the skin.
F A TRE/N USRS Genetically engineered mouse model
Bi%: % 0. 01 mg /mL Fl - - . o .
T 2 B 26 PR ALV s Mmep-1 7K SEFHES
KS-TA 10 pg OVA, K FIESE 50 mg OVA,EH Sl%jdﬁj(}l'%af &fﬂﬁ&t”ﬂ'Mﬁfp.lfﬁJﬁﬂ“; PR
TetO-Tslp  0.01 mg/mL Dox + 10 50 mg OVA, i.g. . _elrgy‘ cjunel mammatony ceth iiiton. - fherease
wg OVA., s.c. mcep-1 expression.
MLV TgE FIRR A TgE KF-TH
Th2 B4/ JEAE 5
DR 20 MR R0, R B T 4L AL 5
" ; I/ 3R L 8>, MLN Hf CD4* T 41 Y 14 4
3 ] N s °
Was ™"~ 5 mg OVAHEH 50 mg OVA,# R Increased serum IgE and specific IgE levels. Th2 small bowel (23]

5 mg OVA, i.g.

50 mg OVA,i.g.

inflammation.

Mast cell degranulation, defective T cell activation.

Platelet and lymphocyte reduction, proliferation of CD4* T cells
in MLN.
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(LES E 4 Wk i ERA S5 3CHk
Mouse strain Sensitization Challenge Allergy Phenotype Reference
5 mg OVA (1 20 m PR R R TS g A DK A M B 1 5 IL-4 | TgE 3 1k
® 8 S i ; STAT6 R L3458 . Temperature drop, diarrhea.
CT) ,#H 150 mg OVA,#H e . (23]
14ra¥709 5 OVA + 20 cr 150 OVA i Increased number of intestinal mast cells. Increased expression L2
0 e me =5 me VYA, 18 of IL-4 and IgE.
& Enhanced phosphorylation of STAT6.
TRTE R RE 1 TET AE £k ; Il R PR AR, W 0  Th 2
PB4} IL-4 IL-5 IL-13 325 T ; GATA3Y (CD4™ T 414k
HEREAN R R 9B A IgA AT TS
CNS17~ — — Weight loss. Gastrointestinal pathological changes. Pulmonary [29]
and intestinal inflammatory characteristics. Th2 reaction. 1L-4,
IL-5, IL-13 increased expression. Increased number of GATA3*
and CD4" T cells. Increased specific IgE and IgA levels.
A4/ AR Humanized mouse model
A M JR L B0 3 Jf NV AL (CD33" ), KL 40 il ( CDeob™ ) i1 5 A% 4
mie it (CD14™) S E 3 B A A TR M s 20 MM, 1o o P 40
Transfer ~ of  human g e PR 2 0 AT 20 A s AR 1 R A T )
NOG IL-3/GM  thymus, liver and — Significant increase in human total bone marrow cells (3s]
hematopoietic stem cells. (CD33"), granulocytes (CD66b™ ) and monocytes (CD14").
With human eosinophils, basophils, neutrophils and mast cells.
Increased expression of human trypsin.
TE S v A S ] il
550 % ot MR (200, RSN
O sy LU L1 E 3 (20
5 T we) BIT(S0 pg) VR S % 1 SRR S0 Tl 4 SR T 401 B
e . ke . Allergen rectal (20 wg)  4NAEHEFr=4f, [38]
NOD-sciD-y Inject  allergic  domor .. % . . . . . . H
. injection or oral ( 50  Gastrointestinal inflammation. Production of allergen-specific
PBMC and the opposite ) IeE. Specific T cell proliferation and evioki ducti
allergen (20 pg), the ng). gE. Specific T cell proliferation and cytokine production.
allergen increased by 20
g after 8 days.
100 pg OVA M5 i 3 9 B
R (4 )8), OVA
4% w/v) SHER R - . . N
e/ R KA T TR 7 SR ek
S I R CLEE S S B R SORAAAEEE N T AR
100 pg OVA . .
. L Increased number of mast cells, Th2 cytokines, and specific [39]
a-DC — Intraperitoneal injection or Lo . . . . ’
. Lo proteases in intestinal tissue. Increased dendritic cells in spleen,
epidermal sensitization (4 Fomnh nod 1 oth T cell stimulation i |
Vveeks) , OVA (4% w/v) 'ymph nodes and other organs. cell stimulation mcreased.
or birch powder extract
(1% w/v) atomization for
two consecutive days.
% #£ T #(References) linking on the allergenicity of tofu based on a BALB/c mouse
model[ J]. Food Funct, 2020,11( 1) :404-413.
[ 1] Schilke S, Albrecht M. Mouse models for food allergies: Where
[ 5] Arumugam M, Ahrens R, Osterfeld H, et al. Increased
do we stand? [ J]. Cells, 2019,8(6) :546. o . .
susceptibility of 129SvEvBrd mice to IgE-Mast cell mediated
2 It T, Adachi Y, Takahashi Y, et al. The severity of
[2] ltazawa T, Adachi Y, Takahashi Y, et al. The severity o anaphylaxis[ J]. BMC Immunol, 2011, 12(1) ; 14.
reaction after food challenges depends on the indication; A [ 6] Knippels IM, Penninks AH. Recent advances using rodent
prospective multicenter study [ J]. Pediatr Allergy Immunol, models for predicting human allergenicity [ J . Toxicol Appl
2020,31(2) :167-174. Pharmacol, 2005,207(2 Suppl) : 157-160.
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