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[ Abstract]  Objective To investigate the effects of different doses of ovalbumin (OVA) on the serum levels of
Igkl, IL-4, and IFN-y, on the number of eosinophils ( EOS) in bronchoalveolar lavage fluid ( BALF), and on lung
histopathology in the BALB/¢ mice with bronchial asthma, to determine the optimal OVA dose. Methods BALB/c¢ mice
were randomly divided into a normal group, model 1 group (OVA 20 pg), model 2 group (OVA 50 pg) , model 3 group
(OVA 100 pg), and dexamethasone acetate group (OVA 100 pg). In addition to the normal group, the other groups of
mice were sensitized by intraperitoneal injection of the corresponding doses of OVA | and stimulated by 1% OVA atomization
to establish bronchial asthma models. The serum levels of IgE, IL-4, and [FN-y were determined by ELISA. The number of
EOS in BALF was calculated by Wright staining, and the pathological changes of lung tissue were observed by HE staining.
Results Compared with the normal group, the serum levels of Igk, IL-4, and IFN-y and EOS in BALF were significantly
increased in all groups (P<0.05). Inflammatory cell infiltration, bronchial epithelial cell degeneration, bronchial smooth
muscle cell hyperplasia, and other pathological changes were observed in the lung tissues. Especially, in the OVA 50 pg
group, the changes in the Igk, IL-4, and IFN-y levels and lung histopathological changes were more pronounced.
Conclusions  All the three doses of OVA can induce asthma in BALB/¢ mice successfully, and the asthma model induced
by 50 pg of OVA had more pronounced alterations. It is recommended that 50 pg of OVA be used as the appropriate dosage
for establishing an asthma model in BALB/c mice.
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Table 1 Method of establishing BALB/¢ mouse model of bronchial asthma

Groups

Aluminium hydroxide gel

Normal group

1
Model 1 group

2
Model 2 group

3
Model 3 group

Dexamethasone

acetate group

1.3.3

<0. 05

29

b

10 min,

4 TFN-y

o]

1.3.4

0. 8 mL

2500 r/min
EOS,
1.3.5

SAS 9.2

Igk \IL-4 IFN-y
,3000 r/min

(BALF)EOS

H+

P<0.01

(n=10)
) ( 22~28 )
Sensitization by intraperitoneal injection (1, 8, 15 days) Atomization excitation (22~28 days)
(mL) OVA
Normal saline OVA concentration
0.2 -
0.2 1%
0.2 1%
0.2 1%
0.2 1%
2
2.1
BALB/c ,
2.2 IgE  IL-4 JFN-y
) 1 \2 \3 IgE \IL-
4 IFN-vy (P<0.05 P<0.01),IL-
4/1FN-y (P<0.05 P<0.01);
3 : IgE . IFN-y
(P<0.05) , 1L-4/IFN-y (P<
0.05), 2,
2.3
, 1.2.3 BALF
EOS (P<0.05) ; 3 ,
BALF EOS (P>0.05),
3
2.4
o 2 (OVA S50
ne) 1 (OVA20 pg) 3 (OVA 100 pg)
3 o
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2 IgE .IL-4 .TFN-vy IL-4/TFN-vy ( xxs, n=10)
Table 2 Comparison of the serum IgE, IL-4, IFN-y, and IL-4/IFN-vy ratio in each group
Groups Dose(mg/ke) IgE (ng/mL) IL-4( pg/mL) IFN-y( pg/mL) IL-4/TFN-y
- 128. 07+60. 97 9.82+2.31 13.74+12.23 1.52+1.49
Normal group
1
- 425, 67+253. 8344 17.43+6. 4344 145.334+141. 9444 0.48+0.7144
Model 1 group
2
- 738. 09+383. 5944 33.29+49. 8244 227.03+287.274%4 0.53+0. 67
Model 2 group
3
- 698. 00+238. 0844 27.16+40. 694 175.23+152. 4144 0.20+0. 1344
Model 3 group
Dexamethasone 0.5 512.60+169. 22 * 13.56+4. 83 62.15+68. 18 0.44+0.36"7
acetate group
,4P<0.05,24P<0.01; 3 , " P<0.05, ™ P<0.01,

Note. Compared with the normal group, © P<0.05,”” P<0.01. Compared with the model 3 group, * P<0.05, ** P<0.01.

3 BALF  EOS (x xs5)
Table 3 Comparison of EOS numbers in BALF of each group

Groups " Eosinophil count
.32+0. 41
Normal group 8 0.320
1
10 1.62+2. 08"
Model 1 group
2
10 1.44£1.15%
Model 2 group
’ 8 0.70£0.39%
Model 3 group T
Dexamethasone 10 0.56+0. 47

acetate group

: , 2 P<0.05.
Note. Compared with the normal group,  P<0. 05.

4

Table 4 Comparison of pathological changes in the lung tissue of mice in each group

/
Bronchial and Interstitial and Bronchial
Groups/ pathological ron.c 1 an Lymphoid ferstitial an . rone Ta Epithelial Bronchial smooth
. perivascular . alveolar intraluminal Mucosal folds . .
characteristics . follicle . degeneration muscle hyperplasia
inflammatory cell inflammatory mucus ’
infiltration cell infiltration plug

Normal group Very few Not yet seen Not yet seen Not yet seen Normal Normal Normal

1
Model 1 group  Medium equivalent Visual Visual Visual Normal Mild Mild

2
Model 2 group ~ Medium equivalent Visual Visual Visual Flatten Mild Obvious

3
Model 3 group Massive Visual Visual Visual More normal Mild Mild
Dexamethasone . . . . .

A few Alleviated A few Alleviated Obvious Alleviated Not obvious

acetate group
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1 (%200)
Note. A, Normal group. B, Model 1 group. C, Model 2 group. D, Model 3 group. E, Dexamethasone acetate group.

Figure 1 Pathological observation of lung tissue in each group of the asthmatic mice

OVA o Igk
. BALB/c , ,
(31 OVA
OVA , OVA . ,
, 10~ . .
100 pg , OVA IgE IL-4 IFN-y ,
, , 20,50 100 .
pg  OVA . w ) , OVA .
20 pg OVA ; 2 IgE I ,
rel 50 pg OVA ; ,
[3) (7 100 pg OVA Sl
o Igk ;



2019 4 29 4

Chin J Comp Med, April 2019, Vol. 29,No. 4 57

,EOS R
s BALF EOS,
123 EOS o
T Th2
R ) Th2 IL-4 IL-
5 , Thl IL-2 INF-y
. 3 1L-4
. Th1/Th2
Th1/Th2 .
, IFN-y  IL-4
, Thl  Th2 ;
IFN-y 0]
IFN-y Thi ,
o , Th1/Th2
, Th17/Treg JTGF-/
TrSmads'"'  VEGF/MMP!'* 5
[13] . 3
, ; 2
(50 wg) BALB/c 1 (20 pg) . 3
(100 pg)
, OVA
BALB/c , 50 pg
OVA IgE  IL-4 IFN-y

2

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

o Igk N
) ,
°
BALF [J].
2017,35(04) :66-68.
. IRAK-M
[D].
,2016.
[J].
( ), 2014, 43(2) ;: 121-124.
TSLP
[D]. : ,2014.
(1. , 2016,
24(5) : 460-464.
IL-13  INF-y
[D]. : ,2016.
NF-kB  iNOS,
[D]. : ,2015.
LL-37
[J].
2017, 30(1): 70-76.
T
[J]. ,2017, 28(1): 132
-136.
.Th17/Treg
[J]. ( ), 2013, 7(3); 41-45.
TGF-B1/Smads
(.
2016, 18(1): 160-163.
MAPKs/NF-kB/VEGF [J].
, 2017, 32(10) ; 4448-4452.
[J]. , 2017, 15(4) ; 244-247.

( 12018-09-14



