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Establishment of mouse model of immune tolerance of asthma through subcutaneous

injection of high dose of ovalbumin
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[ Abstract | Objective  To establish a mouse model of immune tolerance of asthma through
subcutaneous injection with high dose of ovalbumin (OVA) in the abdomen and investigate its underlying
mechanism. Methods With a random number table method, 18 female BALB/c mice were divided into 3
groups ; asthmatic immune tolerance model group, asthma control group and normal control group, with 6 mice
in each group. The mice in the model group and asthma control group were sensitized with 10 pg OVA by
intraperitoneal injection in the abdomen on day 0 and day 7. The mice in the model group induced immune
tolerance with 1 mg OVA by subcutaneous injection in the abdomen everyday from day 21 to day 25. Both the
model group and asthma control group were challenged with 1% OVA on day 35, day 36 and day 37. The
mice in the normal control group was sensitized and challenged with the equal amount of saline. The airway

reactivity was detected at 24 h after the last challenge. The enhanced pause ( Penh) was measured to evaluate
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the airway responsiveness with a noninvasive lung functional instrument. Bronchoalveolar lavage fluid ( BALF)
was collected to count the total cells and eosinophils, and the cytological studies were conducted. The OVA-
specific IgE in peripheral blood, and the IL-4, IFN-y and IL-10 in BALF were detected by enzyme-linked
immunosorbent assay ( ELISA). The lung tissues were obtained to perform histological analysis by HE
staining. The percentage of regulatory T cells in peripheral blood was calculated by flow cytometry. Results
The airway responsiveness, total cells and eosinophils in BALF of the model group were significantly decreased
as compared with the asthma control group (P <0.05). The OVA-specific IgE in peripheral blood and IL4 in
BALF were significantly lower in the model group than that in the asthma control group (P <0.05), and on
the contrary, the levels of IL-10 were significantly higher (P <0.05). The levels of IFN-y had no significant
difference. The inflammation of lung tissues was alleviated in the model group. The percentage of regulatory T
cells in the model group was significantly higher than that in the asthma control group (P < 0. 05).
Conclusion  Subcutaneous injection with high dose of OVA can establish the mouse model of asthmatic
immune tolerance successfully, which can provide a foundation for further researching the mechanism of
asthmatic immune tolerance. Regulatory T cells and IL-10 immunosuppressive factors are involved in the
immune tolerance.
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F OVA( V)10 pg + Al(OH),2.25 mg 7T 100 pl



1406 = HERR,2016,38(12)

http : //aammt. tmmu. edu. cn

JC A= R AR 5 W0/ BRI Js T 5 30, 35 .36 .37 d
T 1% OVA FEALHUK , WO G /N B BUBTER AN 2% T
WEE IR A f MH- SRR, G IEH X B /DL T
i AR K SR K SR
1.2.2 UERMERD S/ DBRIER RS
24 b PYEATACE SO PRSI, /)N BRI B AST JE A
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8 meppsiigz b
7l BEw
O s o) HE 2 %
6.
— 5b
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(P <0.05) . INF-y I i G 05 i 52 45 700 2 -5 1 s Xof R
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e SOAAE T
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44.43 £2.28P
18.12 £2.21

146.76 £29.87> 132.80 +9. 14
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IEH TR W ity 2 i A2 SR 4 T R 2L
A 10 10° 10°
E RS Q2 Q3 Q2 103 02
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1074 1022
10
Q1 H 04 01 01
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T T TrreT T 10° Trey T TrenT T T e reeey
10° 10! 10% 10° 10* 10° 10! 10° 10° 10* 10° 10! 10? 10° 10*
Ny,
Ll

CD, FITC

B3 WX UEN&E/NR CD4* CD25* Foxp3 " I H 5> BT
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Sk TgE ZKF-HA d BEATR, ] Bl il 28 23 498 i i vy 48 W2 Wi
ZH ] 20 s Th2 40 PR TL4 7 3 b B S AP 2 iy
M, RWIELLIGH & TS OVA AT i S S i 52
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