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Effect of Dexamethasone on Expression of Aquaporin 1 in Lung of Acute
Allergic Asthma Mice

WU Bao-jing, LI Wen-yi, TAN Wei-ping, MAI Xian-di, HUANG Hua-rong, LI Jing
( Department of Pediatrics, The Second Affiliated Hospital, SUN Yat- sen University, Guangzhou 510120, China )

Abstract: Objective To detect the changes of lung aquaporin 1 (AQP1) expression in acute allergic asthma
mice and after the dexamethasone treatment. Methods ~ An allergic asthma mice model was established, and
randomly divided in three groups: asthma model group, normal saline control group and treatment group. Mice in
treatment group were treated with dexamethasone during the activated period. Bronchoalveolar larvage fluid (BALF)
of each group was collected to determine the total number of white blood cells and their classification, and the level
of interleukin 5 (IL- 5) and interferon y (IFN-y). The level of AQPImRNA, AQP1 protein, and AQP1 distribution in
lung tissue were detected by RT- PCR, Western blot, and immunohistochemical method. Results (1) The count of
total number of white blood cells (WBC) [(52+8)x10%mL], eosinophils [(9.8+1.7)x10% mL] and the level of IL-5
[(71+27) pg/mL] in BALF of asthma group were all higher than those of the control group (all P< 0.01), the level of
IFN-y [(294£26) pg/mL] was lower than that of the control group (P < 0.05). After treatment, they were
significantly lower than before (P < 0.05, P <0.01, P <0.01), the level of IFN-y was significantly higher than
before (P < 0.05); (2) The level of AQPIMRNA (1.90+0.29) and AQP1 protein (1.31+0.10) of asthma group were
significantly higher than those of control group (all P< 0.01); After treatment, they were significantly lower than
before (P < 0.01, P < 0.05); (3) There were extensive inflammatory changes, mucus hypersecretion, sever edema,
and large amount of inflammatory cells infiltrations around the blood vessels in the lung tissue of asthma group. The
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morphological changes of the treatment group were significantly ameliorated.

positively stained on bronchial mucosal epithelium,

microvascular endothelium,

The AQP1 of the control group was

vessel beds of bronchi and

inflammatory cells, the AQP1 of asthma group was strong positively. Conclusion AQP1 was over- expressed in acute

asthma mice,

dexamethasone could inhibit the expression of AQP1,

may be significantly ameliorated the

pathophysiology process of the allergic airway inflammation and airway water abnormal exchange.

Key words: acute allergic asthma; aquaporin 1; dexamethasone; interleukin 5; interferon-y
[J SUN Yat- sen Univ(Med Sci), 2007, 28(4):408- 412]

1(aquaporin-1 AQP1) 20

80 Agre ! AQP1
AQP1
2-4
AQP1
AQPs
AQPs
AQP1
1
1.1
C57BL/6 30 56

15 20(188) g

1.2
(ovalbumin OVA Grade V Sigma
) Trizol Invitrogen America

Taq MBI Fermentas America IL-5
-Y( IFN-y) ELISA
AQP1
PCR
1.3
1.3.1 30 C57BL/6 3
OVA /

(dexamethasone DM)
DM 10

1.3.2

DM

1 g/L OVA

14
100 g/L

0.2 mL (1 g/L OVA 0.1 mL +100 g/L

0.1 mL) 21222329 30d 1gL
OVA 50 pL
DM 21 22 23 29
30d 30 min 1.2 mg/kg
1.3.3 1 24
48 h
1mL
0.6 mL PBS
PBS 3
bronchoalveolar larvage
fluid BALF 1.0 1.2 mL >80% 0.1 mL
BALF
BALF (1500 r/min  r=15 cm, 4 10 min)
-80
( 200 )
100 g/L 24 h
-70
1.3.4 BALF ELISA
BALF IL-5 IFN-y
1.4 RT-PCR AQPmMRNA
Trizol RNA 3 Mg
RNA 1 pg cDNA AQPs
Taq PCR 95
5 min 95 30s 56 AQP1 53 B-



410

) 28
actin 30s 72 40 s 72 10 g/L 50 g/L 60
min 35 RT-PCR 20 g/L min PBS 1 200 AQP1
[3- actin UVlgelstart 4
(I0D) AQP/ 1 500 37 20
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Table 1 PCR Primers
Amplified Primer Product size (bp) 1.8 _
AQP1  Up: 5'- gagcaaggaggtcactctgg- 3' 517 SP11.0 Xts
Down: 5'- cccaggcagaaactgagaag- 3'
- actin Up: 5'- gttggttggagcaaacatce- 3' 233 one - way -
Down: 5'- aagcaatgctgtcaccttce - 3' ANOVA LSD
0=0.05
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Fig.1 Histopathological changes by HE staining in lung of mice
A Control group HE x200 B Asthmatic group  arrow: large amount of inflammatory cells around the bronchi HE %200 C DM group
HE x200 D Control group AB x200 E Asthmatic group arrow:. mucus hypersecretion AB x200

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.

F DM group AB %200

http://www.cnki.net



4

1 411

2.2 BALF

(P <0.01) DM
(P <
0.05 P<0.01 P<0.01 2

2 BALF
Table 2 Differential blood cell counts in BALF
(n=10 x*s x10%mL)
Total of WBC Eosinophils  Neutrophils Lymphocyte

Control group 39+9 0.31+0.11  18.9#45  15.3+38

Asthmatic group ~ 52+8! 9.84+1.69* 20.6+3.4  135+1.4

DM group 46+4* 3 3.86+0.69' 2 23.3+2.3'% 11.1+2.2
F 39.94 332.12 6.68 12.35
P 0.00 0.00 0.00 0.00

1 Compared with control group,P < 0.01; 2 Compared with
asthmatic group, P < 0.01; 3 Compared with asthmatic group, P <

0.05

2.3 BALF IL-5 IFN-vy
L-5 (P < 0.01)
IFN-y (P < 0.05 DM
IL-5 (P <0.01)
(P <0.01) IFN-vy P
< 0.05) (P <0.05 3
3 BALF IL-5 IFN-y
Table 3 Change of IL-5 and IFN-y in BALF in various
groups (n =10 xzxs)
IL- 5(pg/mL) IFN- y(pg/mL)
Control group 41+16 383197
Asthmatic group 71£271 2944262
DM group 20441 3 33441152 ¢
F 9.132 7.255
P 0.00 0.00

1 compared with control group P< 0.01; 2 compared with
control group P< 0.05; 3 compared with asthmatic group P< 0.01;
4 compared with asthmatic group P< 0.05

2.4 AQPImRNA  AQP1

AQP1mRNA
(P < 0.01) DM AQPLMRNA
P <0.01 P <0.05
(P<001P<005 4 2 3

4 BALF  AQPImRNA AQP1
Table 4 Change of AQP1 mRNA and AQP1 protein in lung

tissue in various groups (n =10 x#s)
AQP1 mRNA /B-actin mRNA  AQP1protein/(- actin
Control group 0.74+0.22 1.04£0.12
Asthmatic group 1.90+0.29* 1.31+0.10*
DM group 0.39£0.27* 3 1.18+0.162 *
F 130.21 11.74
p 0.00 0.00

1 Compared with control group, P< 0.01; 2 Compared with
control group, P< 0.05; 3 Compared with asthmatic group, P< 0.01;
4 Compared with asthmatic group, P< 0.05

2 AQPIMRNA
Fig.2 Expression of AQP1 mRNA in lung of mice
M:DNA ladder marker; 1: Asmatic group (AQP1); 2: DM group
(AQP1) 3 Control group(AQP1); 4: Asmatic group(B- actin); 5: DM
group(B- actin); 6: Control group(B- actin)

3 2 1
3 AQP1

Fig.3 AQP1 protein expression in lung of mice
1: Asmatic group 2: DM group 3 Control group
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4 AQP1
Fig.4 Expression of AQP1 immunohistochemistry staining in the lung of the mice

A Control group;B Asthmatic group arrow: the AQP1 was strong positively stained on bronchial epithelium);C DM group; x200
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