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Development of Murine Model of Peanut Allergy by Intragastric Sensitization of Peanut Extract
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Background: Peanut allergy has been increased in western-
ized countries and it is increasing now in Korea, and the
peanut allergy is one of the most potent food allergies, even
though the prevalence is not high compare to other food
allergies. As like other food allergies, allergen avoidance is
the only therapeutic option for peanut allergy. For the
mechanistic or immunologic studies of food allergy is very
limited in human, so we need a good quality of animal
model of food allergy mimics human disease.

Objective: The purpose of this study was to develop a
murine model of IgE mediated peanut allergy mimics human
peanut allergy.

Method: C3H/He] mice were sensitized intragastricly, at
day 1, 2, 3, 7, 21 with 1 mg (Group I) or 5 mg (Group
II) of crude peanut extract mixed with cholera toxin, or sensi-
tized by intraperitoneally (1 mg, Group III) at day 1, 7, 21
with alum solution, and the Group IV mice were served as
naive control. Mice were challenged intragastricly at week
5. Serum peanut specific IgE, IgG1 were measured at

weekly interval, and the splenocyte proliferation assay and
cytokine profiles were evaluated after challenge at week 5.
Result: Peanut specific IgE levels markedly increased at
week 3, and the IgE responses increased till week 5 in
intragastricly sensitized mice (Group I and II), while the
initial profound IgE responses were abrogated after week 3
in intraperitoneally sensitized mice (Group III). The IgE
levels were higher in Group II compared to Group I mice,
and the IgE levels were consistent with fecal peanut specific
IgA levels and anaphylaxis symptom score at week 5
challenge. Peanut stimulated productions of IL-4 and INF-v
were higher in Group I and II compared to Group III.
Conclusion: In this experiment, we have established rela-
tively good quality of murine model of food allergy by
intragastric sensitization which showed proper peanut
specific IgE responses and cytokine productions. We suggest
that this model could provide a good animal model for future
research in food allergy. (Korean J Asthma, Allergy Clin
Immunol 2004;24:428-434)
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A 459 female C3H/He] miceE 72t &3
olgst BUF 492 234 wEHAL} UF e £
ABE st 7|EZFQA AR 0]E A|F .1, specific path-
ogen-free (SPF) 7ol A 347 A 7] & NIHO A A A|
3l 1} QI “Standard guidelines for the care and use of animals”
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Table 1. Experimental groups according to peanut sensitization
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S, ATl F7b FAe APt 2 G oF
7} 742 A=) meba 4Eo
271 7tA o 2 23] wHE-EY tH(Table 1).

BT A2 Aes Wi BT Fof A 24 TS AR

=
1A% %, AdE EHE ©f

[e]
= & O
Prgon, 598 298

2aho] 1 mg & 5 g

£ A
g AL 05 ml PBSOl| 4jo] 93-S 5k (ntraga-

stric, ig) FHAFAI AT HAEE AL, 2, 39, 15 #3550 A1

PBSO] 4101 30% Tt
A E S Al YA

3} 2.1, cholera toxin 10pg<

stk 8% 0 099 A%
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0| X{&}=|7L}, tremor/

Group No. of mouse Dose of peanut Sensitization route Adjuvant
| 9 1 mg/mouse Intra-gastric CT* 10 ug/dose
Il 9 5 mg/mouse Intra-gastric CT 10 ug/dose
1] 6 0.1 mg/mouse Intra-peritoneal Alum chloride 10 mg/dose
IV 8 No sensitization No sensitization None

*CT = cholera toxin.
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(Nuck, Denmark)dl] 2pg/ml®] Z384S coating buffer (pH 9.6,
Sigma, St. Louis, MO)l| = coating3} 1l 4°Col| A 16A]7F Wk
SA 71t} T plaeS 1% BSA-PBSE 37°Coll Al 2417t wt
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2, 1gG, A9 A 1:5002.2 34351 well T 50p2
Y1 4°Co| A overnightA] 71T} TF2-E plateE A 23+ 3 100
we biotino] F-Z+E secondary antibody (anti- mouse IgE,
IgGNE 0.5pg/mle] FE=& 3t Ao 1A17F whgAIZ]
t}. o]Z A& & avidin peroxidase (PharMigen, San Diego, CA)
£ A2 3083 §HAI 5 63] Al H 3T Plaes 63
M| 28k & TMB substrate (PharMmgen San Diego, CA)S A7}
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BAAZIAL 450 nmol| A FHEE ej=th onf FA o ¥t
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5. 82 9 concanavalin A (Con A) X120 2|8t H|
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Fig. 1. Levels of peanut-specific IgE antibodies during experi-
ment. Individual sera from different groups of mice (n=6-9 in each
group) were obtained weekly following initial peanut-sensi-
tization. IgE levels were determined by ELISA. Data are given
as mean+=SEM of 6-9 individual sera. *Statistically different
among experimental groups, P <0.05. ig = intragastric; ip = intra-
peritoneal.
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Fig. 2. Levels of peanut-specific IgG1 antibodies during experi-
ment. Individual sera from different groups of mice (n=6-9 in each
group) were obtained weekly following initial peanut-sensi-
tization. IgG+ levels were determined by ELISA. Data are given as
mean+SEM of 6-9 individual sera. *Statistically different among ex-
perimental groups, P<0.05. ig = intragastric; ip = intraperitoneal.
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Fig. 3. Symptom score at week 5 challenge. 0: no symptom,
intermittent questionable scratch, 1: severe scratch, 2: edema,
decreased activity, 3: respiratory difficulty, cyanosis, 4: decreased
activity after prodding, tremor, 5: death. ig = intragastric, ip =

intraperitoneal.
0.6 7
0.5 -
E 04-
o
<
+— 0.31
©
o
O 0.2
0.1 ﬂ
OO T T i 1
N N S W
® & & ¢
’Q’ .g«
N\ N\ Q"
& & QeQ

Fig. 4. Peanut-specific IgA levels in stool at 5th week after
peanut sensitization. Individual stool from different groups of mice
(n=6-9 in each group) were obtained weekly following initial
peanut-sensitization. IgA levels were determined by ELISA. Data
are given as mean=SEM of 6-9 individual sera. *Statistically
different among experimental groups, P <0.05. ig = intragastric; ip
= intraperitoneal.
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Fig. 5. Splenocyte proliferative responses to crude peanut
extract stimulation. Spleen cells from peanut allergic mice (n=4)
and cholera toxin control mice (n=5) were stimulated with 50 ug/
ml of crude peanut extracts, or with Con A. The cells cultured in
medium only served as a negative control. Three days later, the
cultures received an 18-hr pulse of 1 Ci per well of *H- thy-
midine. The cells were harvested and the incorporated radioac-
tivity was counted. The results are expressed as counts per min-

ute (cpm). *P <0.05 vs. Tiq = intragastric; ip = intraperitoneal.
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Fig. 6. Splenocyte IL-4 production at 5th week in experiment.
Spleen cells from peanut allergic mice (n=4) and cholera toxin
control mice (n=5) were stimulated with 50 ug/ml of crude pea-
nut extracts, or with Con A. The cells cultured in medium only
served as a negative control. Levels of IL-4 were determined
by in 3 day-culture supernatant by ELISA. Data are given as
mean+=SEM. ig = intragastric; ip = intraperitoneal.
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Fig. 7. Splenocyte IFN-v production at 5th week in experiment.
Spleen cells from peanut allergic mice (n=4) and cholera toxin
control mice (n=5) were stimulated with 50 ug/ml of crude
peanut extracts, or with Con A. The cells cultured in medium
only served as a negative control. Levels of IFN-v were deter-
mined by in 3 day-culture supernatant by ELISA. Data are given

as mean+SEM. ig = intragastric; ip = intraperitoneal.
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