R EARMLRL®
wcjd@wijgnet.com

9

WL A SHLAYRS 200782H188; 15(5): 453-457
ISSN 1009-3079 CN 14-1260/R

L #h#7F 52 BASIC RESEARCH

DMERRIR R K B A R RKkEEER-1HRIZN INEE

BIRA, BRige, XK

BIRIA, XEEHXZRES ZBRFREI LT HK
#H 116023

PR, N, KiEBAKFHE S — 6 RS RS T
T K& 116011

“%};Egg ESL, MeE T, MESEIMFIPRESSIMN
IBAREAR

T8 AAFAEFTBRE, No. 30271667

BIRAEE: B, 116011, STANERDIINXPLUREE2225,
REERKF RS —IBRSFTEINYL
hailongchen2006@163.com

E81F: 0411-83600680 {&£E: 0411-83631428

WAsEHA: 2006-12-01 $2&ZHEHA: 2006-12-18

Expression and function of
aquaporin-1 in acute lung
injury induced by severe acute
pancreatitis in rats

Zhen-Ming Gao, Hai-Long Chen, Xiao-dong Liu

Zhen-Ming Gao, Department of General Surgery, the
Second Affiliated Hospital of Dalian Medical University,
Dalian 116023, Liaoning Province, China

Hai-Long Chen, Xiao-Dong Liu, Department of General
Surgery, the First Affiliated Hospital of Dalian Medical
University, Dalian 116011, Liaoning Province, China
Supported by National Science Foundation of China, No.
30271667

Correspondence to: Hai-Long Chen, Department of Gen-
eral Surgery, the First Affiliated Hospital of Dalian Medical
University, Dalian 116011, Liaoning Province,

China. hailongchen20062163.com

Received: 2006-12-01 Accepted: 2006-12-18

Abstract

AIM: To investigate the expression of aquaporin-1
(AQP-1) in acute lung injury induced by severe
acute pancreatitis (SAP) in rats, and to explore
the relationship between AQP-1 expression and
acute lung injury (ALI).

METHODS: Adult Wistar rats were randomly
divided into 3 groups: sham operation (SO)
group, ALI group and dexamethasone (DEX, 2
mg/kg via caudal vein) group. Sodium deoxy-
cholate was (15 g/L) injected inversely into the
biliopancreatic duct of rats to make the model
of SAP-induced ALI Eight rats of each group (n
= 8) were killed 4, 8, 12 h respectively after SAP
model was established, and blood samples and
lung tissues were collected. Serum amylase, par-
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tial pressure of oxygen, lung wet-to-dry weight
ratio (W/D) and pulmonary homogenate were
measured to evaluate the degrees of pancreatic
inflammation and ALI Serum level of tumor
necrosis factor-o (TNF-a) was also measured.
Reverse transcription-polymerase chain reaction
(RT-PCR) was used to quantify AQP-1 mRNA
changes and immunohistochemistry was used to
detect AQP-1 protein expression in lung tissues.

RESULTS: As compared with those in SO
group, the levels of serum amylase, TNF-q, the
value of W/D, and the pathological changes of
lung tissues were obviously increased in ALI
group, while the partial pressure of oxygen, the
expression of AQP-1 mRNA (4 h: 0.403 £ 0.018
v5 0.794 £ 0.015, P < 0.01; 8 h: 0.382 £ 0.025 vs 0.812
+0.032, P < 0.01; 12 h: 0.361 + 0.016 vs 198 £ 5,
P <0.01) and AQP-1 protein (4 h: 104 £ 4 vs 193
£8,P<0.01;8h:96 +50vs201 £7, P <0.01; 12
h: 94 £3 vs 198 £ 5, P < 0.01) were significantly
decreased. However, DEX treatment elevated
the partial pressure of oxygen, the expression of
AQP-1 mRNA (4 h: 0.681 £ 0.031 vs 0.403 £ 0.018,
P <0.05; 8 h: 0.763 + 0.013 vs 0.382 = 0.025, P <
0.05; 12 h: 0.784 + 0.032 vs 0.361 £ 0.016, P < 0.05)
and AQP-1 protein (4 h: 145 £ 6 vs 104 £ 4, P <
0.05;8h:152 8 vs 96 + 5, P <0.05; 12 h: 154 + 4
vs 94 £ 3, P < 0.05) in lung tissues while lowered
the levels of serum amylase, TNF-q, the value of
W/D and the pathological changes of lung tis-
sues. The level of serum TNF-a was negatively
correlated with the expression of AQP-1.

CONCLUSION: AQP-1 may play an important
role during ALI induced by SAP. The expression
of AQP-1 is probably adjusted by TNF-o. DEX
can decrease the pulmonary edema by increas-
ing the expression of AQP-1.
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MEARG 4 (n = 24) HERINEIT @0 = 24).
KR AT MR AR E S5 g/L X RALER A K
REME MR KA B AR, W B Rl T
BE 5 BP T RARIES M E RAN2 me/kg. A
57 T#AIE4, 8, 12 h3 3, B fn B At 41 47
Bt f R B, A, BT/IR A e
LA LR IR E by i ) T MR KB AR A 6 R AR
JE, A& S ik gn E TNF-oK -F, RT-PCRA& M) ifi
2122 AQP-1 mRNA &) F ik, Fo 7% 284K i 4] A
2R 22 AQP-144 KA.

R S5BFRAML, B KRG AR
A, MF/EBWIA. TNF-a. M4
RREREREN RN G, LA . AQP-1
mRNA(4 h: 0.403+0.018 vs 0.79440.015,
P<0.01; 8 h: 0.3824+0.025 vs 0.8124+0.032,
P<0.01; 12 h: 0.361+0.016 vs 1985, P<0.01)
F2AQP-1%& & (4 h: 10414 vs 193+8, P<0.01;
8 h: 96+5 vs 201 £7, P<0.01; 12 h: 94+3 vs
198 £5, P<0.01)%ik 2% F . 545 448
Yo, W RANA fo I B . TNF-o. AT
JBAR . ML RIRIEM EARE N B EIK, o
.. AQP-1 mRNA(4 h: 0.681+0.031 vs 0.403
+0.018, P<0.05; 8 h: 0.763+0.013 vs 0.382+
0.025, P<0.05; 12 h: 0.784+0.032 vs 0.361 =+
0.016, P<0.05)#=AQP-149%& & (4 h: 145+6 vs
104+4, P<0.05; 8 h: 15248 vs 96+ 5, P<0.05;
12 h: 154+4 vs 94+3, P<0.05)%k k0 87 2.
%, B 5 TNF-a#gK-F 2 A AR M.

iR KBHEEZEG-15EK L &HBME X oI
W Etax, ERATHRETNF-0h %, ¥
T ARANTT LR AR A T R R A KA

X2 SEERERRYE, M, KEEEB-1;
b

SikEE, fRER, WK RMBRIREARMERTKEEES
- HFRIERINEE. WFRENBNATE 2007,15(6):463-457
http://www.wjgnet.com/1009-3079/15/453.asp

0515

SR ERE IR 28 (severe acute pancreatitis, SAP)
R R, o XIS, 531G I DA 7K i DAy 32 2
KDL 2 Ml #2475 (acute lung injury, ALT) M i

°P<0.01 vs ALI.

Pt AR 2 0 B LS 2 RE A
JTCRTZH R 7 F ek PR AT DG, et 7K O 1
AR M5 47 b A P IE T L 2D, R Il 7K i 7
FSE PR 53% 00 AN A . A SIZE0 WL ¢ B IR 6K
WUl ZH 23 7Kl 3 5 1 -1 (aquaporin-1, AQP-1)
FAL AR AL LN FE KA HZRIB I 5, A
IR F PRI B R 28 I s 0 11 A i AL .

1 #RRTE

1.1 ## BUFEWistar KR, MEREAS PR, 445 &
200-250 g, HHORIERRFRZ SER BN Y bR 4,
TNF-o i ikl . AQP-1Hu/k . s 414k
FEEIE H P LA TREA R AR, RT-
PCRIAGI &I H 5 AEY) TR A H.

1.2 7k

1.2.1 SR B 5 KRB BTFR
H1(SHAMA), [ 28 it 117 4 (ALTZH ) F Hb FE K
FAVRTT 4L(DEXA), FF4124 5. ALTERYE 25 DL
15 g/LI1 A& 22 U R AN AT v N B IR A5 455 K Jike
JiR A AR A5 B R SH A M U7 7 IS 180 50 Jge
Ji%; DXELAE I A v BT B i Ik v 5 oK
FA2 mg/kg. XN IE4, 8, 12 hAFZH B8 K
(n = 8), L3Nk T I g kR ML, 3l ik i 37 B
AT M4BT, B i O 850 i 110375 - 70 °C KA £
174 H.

1.2.2 i /2 e AL 52 B 28 5 HC2e it
PRI BT, EL60 C BRI 24 h, EBRK
Iy I FRT T

1.2.3 4828 9% B2 A A BUA il 43 41 41
R € . A A, U) 5 um, HEZ: (OB 42.
1.2.4 i prian 2 KA EE, HHITACHIH
AL S B A E .

1.2.5 d A TNF-aK-Fml & KAk, A7)
EERAERE P ET.

1.2.6 AF4LLR P AQP-1 % J& e bm] B4 il 2 2R
R R e, T e A
KHISPL, PBSAVE—HidE A B0, 4% S e
AR B W PR, 45 ke A HOR R
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D4R B4E(h)  Amy(ukat/l)  Po,(mmHg) W/D TNF-a(ng/L) AGP-1mRNA  AQP-T8=&54R1k
SHAME 4 152+15 12.6+0.5 5.28+0.32 71.256+5.25 0.794 +0.015 193+8

8 17.5+0.7 11.3£0.7 6.31+0.25 74.31+6.43 0.812 +0.032 201 +7

12 16.0+1.6 11.8+0.4 6.12+0.31 78.28 +5.26 0.782 +0.021 198 +5
ALIZH 4 68.7+6.0° 87+08" 9.52+0.71°  143.47+29.00° 0.403+0.018" 104 + 4°

8 757 +7.3° 79+1.1° 1045+047° 234.20+13.23" 0.382+0.025" 96 +5°

12 69.2+89" 74+08 11.72+068°  273.86+14.21° 0.361+0.016" 94 +3°
DEX4H 4 20.5+2.3° 10.6+0.2° 6.82 +0.28° 98.32+£27.00° 0.681+0.031° 145 + 6°

8 21.9+2.8° 10.1+0.3° 6.72+0.34°  110.48+32.12° 0.763+0.013° 162 + 8°

12 18.8+3.6" 9.8+0.5° 6.12+0.52°  108.72+27.42° 0.784+0.032° 154 + 4°

°P<0.01 vs SHAM; °P<0.05 vs ALl; °P<0.01 vs AL

35KV AT EHG o3 ir, SRILPEI AR
1.2.7 MitA 22 F AQP-1 mRNA K &k #m| HUA i
N, F2EURRNA. RT-PCRE ] —207k. AQP-1
It L5 ATGGCCAGCGAAATCAA
GAAG 3'; FUi5|# A5 GATATCATCAGCAT
CCAGGTC 3'. B-actionfE W I, IL5 4% vt
345" GATATCGCTGCGCTCGTCGTC 3'; R
Wi 5" CATGAGGTAGTCTGTCAGGTC 3'. PCR
SN G A 94°C FiAR S min, 98°C A8 110 s, 55°C
IEK30 s, 72°CHEAI0 s, FEHR30IK, 72°C ZEfH 1
min, 55 P E4°C 450 V. PCRy (e B IR B
I T LUK G SR IR U 3R Gl s 40 AT
Gt P HE Flmean+ SDFRUE %
Fow, WRESPSSI1.0G5 T, SR IR %0y %
I3 WA GBI AT B RS, P<0.05 A &
EEE R

2 BR

2.1 MR A E 6 FSHAMZ il
HAUER . ALIZL4, 8, 12 hn Wil J5f s J5 78
Min K, R VA IR, R L) B e
EE I, I T S8 6 5, 508 3 v fs 5 T Js il K.
B I AE K, FORRIL R H N E G %%
RN ZR PV A bR UED), A8V B
FSHAMHL(P<0.01), 1TDEXZL A4 2L J0E & W
W g, L2204 W I F AL TAL(P<0.01).
J 2 2R 2 DP9 WA 1

2.2 fiE A EEAK - SHAMEAL LIS JE# K F
b TAKIKF-, ALTA B T (P<0.01), 1TDEX4H
BALIAL W2 PR (P<0.05)(F2).

2.3 S FTNF-ak-F AL 2 T, JERfI ]
WKW T TTSHAMZ 2 DEX 4 0 AL T
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(P<0.05)(%2, K 1).
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