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Expression of aquaporin 5 in pulmonary tissues of bronchial asthmatic mice and influence of dexamethasone on

the expression
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[ABSTRACT] Objective: To investigate the expression of aquaporin 5 (AQP5) and MUC5AC in lung of bronchial asthmatic
murine model and the regulatory effect of dexamethasone on the expression. Methods: Forty-eight female C57BL/6 mice were e-
venly randomized into control group, asthma group and dexamethasone group. The pathological changes of the lungs and the
wet/dry weight ratios of the lungs were determined in mice of each group. The expression of AQP5 and MUC5AC mRNA in the
lung was determined by real-time poly-merase chain reaction (real-time PCR); the AQP5 protein was examined by Western
blotting assay; the distribution of AQP5 protein in the pulmonary tissue was studied immunohistochemically; and the content of
MUCS5AC in the bronchial alveolar lavage fluid (BALF) was determined by ELISA. Results: Compared with the control group,
the pulmonary expression of AQP5 in asthma group was obviously decreased (mRNA by[42. 5+ 3. 6]% , protein by [64. 3+
8.2]1%) ,while the expression of MUC5AC was increased (mRNA by[93. 3+8. 1]% . protein by[98.3% £7.27%) . Dexam-
ethasone significantly decreased the pulmonary expression of AQP5 and MUC5AC compared with the asthma group (P<0. 05).
Conclusion; The decreased pulmonary expression of AQP5 in asthmatic mice might be related to the elevation of MUC5AC ex-
pression in the airway; dexamethasone can decrease AQP5 expression and therefore alleviate the overproduction of airway mu-
cus,pulmonary inflammation and lung edema.
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FRAE | T ACTE A B 28 e LS R — S B BUOSE
FU L AR W R o W IR T R AR S AR
IR BE DNA 43 24 il 2 05 /0 8 1) 26 80 B2, 8% h 751
WA B IGAL AR AT AE R 5T 3 W IS B 1) Atk
S A 3 S G 3 A B ) 8 R B L R AR 1 (R ok
SE SR IR D M 4a it B 2 A R S F R /K
BRI O 2 5 K s e AR R — A
A8 H b Kl B & H (aquaporin, AQP) ,

H M 20 40K Agre sepEIf-4 6 T /K 18 2 A
LRSI AMTE 2% 13 F AQP £k T sl
M A 6 Rl R TR e K 5 2 i R R EIOR
AR PR, Hoh DL AQPS RiIE NI Z . AQPS
FTUZ AR TR T RS R i A 0 s T TR L R T S
MR 0 IO % 5 286 55 S AR b Rz 400 i s TR T B <3 1 Bz 4
JiL R TR . A D& AQP 7E fili 4% o B A= B S AR
WA 2 ik B AQPS 78 B i & A & J
w1 0 R S AT 58 38 A WL GE

FEAEAF9E 22 B MUCSAC(EEE 1 5AC) 105 =
TR W /N BRI 200 8 4 AR R K e it A v 2 B
PRaE . ASHIFSE R 0 N BB AR il 41 20k AQPS I
MUC5AC mRNA Fl & [ 7K F 19 28 1k #F 58 H A7 ¢
P IF 0B Rz B R T, i — 2 W AQPS X Eh
TR 1 3 W 4 AT B AR BOWE B2 M 3R YR T S RS W i
14 FH SC B

1 MBFFIE

L1 DR ESEARMES > 6~8 R IEIER
HEPE C57BL/6 /NER 48 H (W A & H K5 I &%
Besh ) AR 18~20 g, BEAL 2> M X B 4H (con-
trol 4H) MG (OVA 4H) Fl s ZE K A4 T T 20 (Dex
4 R 16 HL, B R A5 AR (9 AR 2 IR SR O
AT BI/NERAESE 0 RS 14 KAy BRI EH 0.2
ml % 20 pg W H (OVA,V %, Sigma 2 |)) &
2.25 mgE AL BE L 1Y PBS W R E AT B0 SR e
FE5 25~29 KL 1% OVA B PBS i (1 g OVA/
100 ml 1 XPBS) 43l 55 AL A #EAT UKk . B R 1 IR,
FFR 30 min; i FER A T T ZH T UL 1T 30 min T Hb
FEARM 1.0 mg/kg I 1 G, 4% 7] B2 i 24 5 X BB 41 LA
PBS B A OVA BUHUM S LW A K .

1.2 magsd® NRTRREEK 24 h 5EEE
1% 000 240 0.1 ml JBRIFE . [ 2, AEAHHL 8 H, 5
T M 25 FL A Il VI BR JE L G A — 80°C UK
6 HIE real-time PCR VAR 1 B € 5 F MFRIE BT B J5
A 56°CHHIRA#E .72 h J5 (A ) FR T i,
THEN /TR a U R R — S ARE, FARL

4L, LAFEAKSF 15 em @ BE B EHIIE R ETEA 4%
2 5% WA 2 it 78 28 4RO 4 Tl I 2 L A i 1A
JEHBRA AN ZRP BT EE 24 h, &M TWET
KogEdf, BAR S 8 RAT A M vk . oW
TEMG BRSSO 1 ml TS S BUE FEER K 1 ml
ZS A WPV U S AR I, B A2 T AT 3 IR
J R AR Qi A 3 Yk, ISR 34 il i i ok
W(BALE)#Y 2.7 ml, 185 BALF. .0, 8 B3 T —
80°C , FAE MUC5AC %2,

1.3 %ok

1.3.1 mER EAFEE BETANZRPEN
il 2020, H K A L TR RN 5 pm)
H-E L0, DLOWES S 0E 40 i =0 . AL AB-PAS 4t
0, WLEE S8 2 TR R A0 B 5t DA A8 s N R TR 0
W, AB-PAS Bt 098 Ny . U1 R I ZERK 85 . 1%
I BLPR K VA B AL 10 min, ZE18 K BE 3 K, AB-PAS
W 10 min, FEAKMYE 5 min, FAKEY A 1~2
min, JT/K BB K  ZHRGE I, o B L, 45
U] Fr BR]— 29 S A K 3R AT 0 BRAT 4L HAK
%5 O,

1.3.2 ELISA il # BALF L # MUC5AC # 4
B R & Ol TR h ERME A BRA FD Ui B
T2 BRHATIE |

1.3.3 % 4 bk A0 4 4 AQPS 4 & &
fo RSP, U0 v &8 UGS kARG FS T 3004 4
A BRI IEPE AT, RO B8 52, A 20 BRAR R
SV T, B E B A VR Sk BE A X BEL L PBS
B —HUAE R B HEXT B, BT AQPS HTRIA H Chemicon
23] L SP AR & A DAB i85 &l e
EYEARGBRAF . AQPS HUikH BH B4 1 = 400,
2 B B B S A (3 e B VR IA A

1.3.4 & & PCR # M fif 41 44 AQP5 #
MUC5AC mRNA %35 2k TRIzol 5 (14 H In-
vitrogen 2~ 7)) 5 B 154 B 45 $2 B 4% 2H /1N BRUAG i 20 2 8
RNALHL 2 pg RNA ¥ 5% 5% G % S I A Promega
ANFED A AL cDNALH A 2 4l cDNA AR 1, SYBR
Green T H ABI 2 7, real time- PCR 1Y & ABI
PRISM 7900, L 2K 11 B-actin K P4 2 B8, 3 S B P XF
W, AR . 5190751 . Bactin, i 5'-ACG
GCC AGG TCA TCA CTA TTG-3', F iif 5'-GGA
TGC CAC AGG ATT CCA T -3 (7= %) 93 bp);
MUCS5AC, Eif 5'-TGT TCT ATG AGG GCT GCG
TCT-3', Fiif 5'- ATG TCG TGG GAC GCA CAG A
-3" (724 102 bp); AQP5, E i 5'- GCG CTC AGC
AAC AAC ACA AC -3', Fiif 5-GTG TGA CCG
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ACA AGC CAA TG-3'(72#) 149 bp).,

1.3.5 RIEHT L AQPS & B iy kk W HARE
it 214 1 0T, BCA 16 2 5, B 50 g B A B 4K
U 2 X SDS-PAGE #f & 28 0P . Bk K . 5 min, #E47
SDS-PAGE #HEH Ik, HIFH % PVDF i, % %)%
B 700 & (O 1 B A= 90 28 ®)) Ui W A0 SR ¥R AR, B
TR R S RIS AR ML K B B AA

L4 %itzam KL o+ £ow. WA SPSS
11,0 B X 5 A () S5 8506 AT ¢ K6

2 &5 B

2.1 MG E S

2.1.1 JREY A E®A A E(EOS)ZHE RGN
R I I A D B A R ) g A 4 VR W L o R
41 583 22 (T 1A 1B) 5 1 ZE K i 1 9 4 265 0% i 201 0]
HH S RS E X IR A 2 (81 1C) . Bk ) ik 5
MEFTHEOT 5> EOS Wi FE B L 1 H 5 19 47 B 50 br
WEZE L E R A G FE L (P<0. 05, 1D,

2.1.2 R#EEAREMEBEE B /NRRIE
b R R ARR 40 A AB-PAS Y il T L
2148 (B 1E 1F) 5 Hiu 2 K B T 991 21 458 027 Wity 4 D) B g2
W AR X IR 2 (| 1G) . 5k U g% 5
ANSE AR A0 M 5 A L R A0 R L ) kAT R
A A G E XL P<<0.05. 8 TH),
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1 MNREFEY R H-E $#8(A-D)f AB-PAS(E-H) &R
Fig1 H-E(A-D) and AB-PAS(E-H) staining of lung sections of mice

A,E:Control group(original magnification; X 400); B,F:OVA group(original magnification; X 400); C,G:Dex group(original magnification:
X 400) ;D: Histological score of EOS(n=28,x+5); H: AB-PAS score (n=8,r=%s); * P< 0.05 ws control;2P<C 0. 05 vs OVA group

2.2 AQP5 EME P Ak T LHE R
PCR 45 R £ 0, 5XF A H, AQPS 7ERE R 2 /1N B
il ZH 20 B 2 38 mRNA K /D (42, 543,60 %
(P<C0.05) S A4k (B 2A-20) 45 R W, Kk 1
AE bR AR T AL L R AR AQPS Y/

SR ¥— A3 A AN SR LAl R A AE SE OV L b R
LI 7 22 1 b T 5 A BDIE A3 B (BT 2D) 25 R 3R
B, AQPS # [ 5 /K F bb Xt BB 40 BRI T (64, 3 £
8.2) % (P<<0.05),

2 REEN(A-C,X400)F0 55 ED I (D) 4/ B AHZH R AQPS KR iA
Fig 2 Pulmonary expression of AQP5 in mice as detected by immunohistochemistry
method (A-C,original magnification: X 400) and Western blotting(D)
A':Control group; B:OVA group; C:Dex group;D: Western blotting of AQP5
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2.3 MR A BALF ¥ MUC5SAC 4% B4
fili 221 MUC5AC mRNA il BALF i MUC5AC 1
HBHE T, ST RAMEA B ESRIT¥FE X
(P<0. 05) 5 Hiu ZE K b T Tl 4 W 35 5 % s 4] Lh I8 3%

B> (P<< 0.05) B4R LA BR4H 38 £ (P<<0. 05) . W,
A 3,
Lo N .
‘_ T -
12 (L]
8 A

B 3 /NERETEZE MUCSAC mRNA(A)F0
BALF # MUCSAC & H (B) KK i%
Fig 3 Pulmonary expression of MUCSAC mRNA(A) and
MUCSAC protein content in BALF(B) of mice
* P<< 0. 05 ws control; & P<< 0.05 vs OVA group; n=8.x+s

2.4 MALE/TREWAL /T E A
S ATAly it 7 i s8¢ A 7K G A, 0 i 2 fili 2 2R 0/ T
R A IR B B, 2R A5 X
(P<C0.05) ; iy JE KA 191 21 il 41 24 9 38/ R & L
{H 45 12 g 4 &b 25 B I (P<< 0. 05) , HL 5 X R 41 JE 1
BESR, WA 4,

ealiilry

B4 MREMEALE/FTRELENTIL
Fig 4 Wet/dry weight ratio of lung of
mice in different groups

* P<Z 0. 05 ws control;& P<Z 0. 05 vs OVA group; n=8,7r=%s
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ARBFTE R T W AQPS XiF B 4 e Y Al REAE
JH Bl Bz o 3 R 7 308 W W AR G LR, R
HEN T /)N B i SR, RO B L AB-PAS B 8 e Jifi 21
U/ T HGAELE 52 T R AR A R A2 R T
S FRAE P 1 Wy, G 32 B 00 A b A0 6 BV 4 I A
O 9 AE LA il 7K 1 22 1 & A L N i R AR S L
R B R AR R A B S A L A LR R ) S
e AR ST S B W AL /N B 4 2 AQPS mR-
NA G FIKF-3R 8 ¥ BRI, 5 SN 53 (9 B o 25 &
Y AU ul bl ok B K R AL SR 1 AQPS B
IR ZE R ARARL 434 LD AL RT R Oy W Wil B A< 3 0 R
JiE A 0T 200 i PR B it AR R BORE L 5 R b
B 20 A I 7% AR IR L S 30 AQPS 1 B A i 1 — 2
T EE W R i A G AL A R E L RIKAER
T b R AN A T R R AR AQPS IR A N
Py — oA 1, FE R S Bl AR AR A 0E RV T | b R 4
M7 2 B9 7, DR IE PR 4l 1 R 40 A 36 40 38 A
et 2B AQPS B9 /D  $2 /R AT RE N 2 2R 15
53 [ S e il R AR B R AQPS Bk K 2Rk R
20 i B 7 ok T B H A A KB . B AR A
SR 4 R S e TR AT 1 /N B 1 B 40 i AQPS
mRNA FUEE YR E, 5 BOUBK 8 3 P 3 m
FHI BT RAE TNF-o HF S 0] BEAR AQPS R i %
ik, J15b.cAMP A bR 33 ) AT E T AQPS
02 R HEAE ], Sidhaye S5 ULEE 2 40 i 2
AQP5 it il cAMP B8R AMBNEIER. &
IR cAMP % 52 R 36 i H A B R A A, AR S
5 E— 25 I B M SE K A X S SR8 I i IS il 2 21
AQPS KA FE A AEM, B AQPS %Kik
S — 0 A I DX | B R M FEOK A AT R i
YEH T LA L4 R F 5 cAMP 28 & #EE .

Y2 ARy 1k B W A W 1) e AL i R 8 4 B
B L 3 W AT 2 DA R E AR B (R 0 B A R AIE
FINFE RAE BH I IR RN LT R
TR AE 2 08 T A B e 5 BN A IO I S R IR Y R AR
PR Rk AR H B A, AT 58 & BT 41 2
AQPS %3k FEAR (4 [A] BF L 038 35 = 43 W R AR 1 3R
B——MUC5AC 2 i B 36 £, e85 51 5 3R AT 5T
AN EE A F RNAG R T N AGE T 41
AQP5 W335 5 & BLH MUCSAC %A K & Tt
I AT A5 — B, BE 5 M ZEOR A Y T T A
AQP5 I FE 5 JE . MUCS ACK -t A B FAR L i —
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BAERNIER AQPS RIEM A S 5 T NG F b
MUCS5AC W A= B o F2, W b Z€ oK A% 4 4l
MUCS5AC M 1E FAIL 42 A8 758 0 4K B 5 3L AT fig 1
YEHI#EAR

A, R & B R /N B AQPS 4 5 B0 it il
il -6 40 1M A BE BE B B MK R BLRE ) BE AR 10
F5 BN AQPS A R IE H Il 2K S 5 o % 15
Ve, I L4026 1 AQP i Fn (=) ZhBE iy 28 1k n]
A BT A 5] il 5 995 o 5 KA, ASAIF 58 & B,
% Wity /DN BRI/ 0 o LU (B P L 9F B 5 AQPS
14 2 15 B D AH G, Hby S8 K b mT AT 4550 80 3 27 Wity /0N BRUJ
KRG Z  HEUESE T AQPS B AIK 5 30T B2 ity B il
JKAE T A0 L4 5 1 340 18] 5% 32 2% A7, M 5 K WA A 0T
AL EE R AQPS LUl 16 P YR 1 18 B3k ok D % il
ZH LU K IR BE L DA i 2 JHL U B W s 48 0 A T
MORFRATH A GESE BRI AQPS MY K4k & T 12 iy
SAE MY AT BE. P U LG B R, BT A 1S
M %0

B2 AQPS I REFEERGAR A AR T HEAEH
TR K I 1 22 42 HE AR A0 A R B R R
FEEMBE 2 25 T K I8 ik, R 56 & A 3
T, BT EE KA X AQPS (1 HARYE P
K AQP5 5 MUC5AC (1 AH & P H ok 22, 11 28 0L
A A I 7 I Wi il 7 388 22 R0 T 280 TRV 0 I B 1B Y
s,
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