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[RE] By HFHAEEESSAQPH)ERKBNBAMMEPHEL ANTHRASHIATE
WL, Bk RIMEMRIEIRI RIS AS49 A0, £ FREF M P . HAR B K S EA B2 A3 R
HR 15%.25%.50%.75% 100 % MK 4 ; LA 25% WK WA F e B4 h e A RAKEK 1.4.8 h 4, %
BFARFARASHIA FHEANZANMBA.25% B KAR 25.50.75.100 pg/ml FABHIA FH 4+ h 4,
F B 1 I % 88 B 58 3 (Western blotting) 4 34 AQP5 & | %3k Al 4Lk i W AQPs H#EREK. #HM
Western blotting £ R B7R,25% 5 50% ¥ /K4 8 h B A549 418 AQP5 [ RA BB % A X A W 510
(1.0534-0. 231,1. 116+0. 316 k0. 101+0. 081, P<<0. 05) ;¥ 7K 1 h 4 AQP5 FR BB E 0 AR A M
(0. 306+ 0.125 H; 0. 288+0. 098, P>>0.05),4 h 4 (1. 423+0. 377) B B ¥ W (P<<0.01),8 h 4l AQP5 &
(1.507+0.461)% 4 h A E M IN, BEF T H ¥ B X;25 pg/ml 5 50 pg/ml A SW 1A 4 4 h B AQP5
B REE 25% WK 41 8 B84 (0. 58010. 186.0. 49940. 172 k1. 01310. 287,31 P<<0.05), ®EHLB
R,25% MK 4 h 41 AQPS FH¥ERVBE AN RAH B WL (7.21+0.78 1 0. 41+0. 07,P<0.01), e 52
%325 pg/ml B I A TH 4 h 4 AQP5 PI#ERA(3.0210. 23) % 25% %K 4 h A B B WA (P<0.05),
#it FSW AT 25 pg/ml W BB R B £ B/, 2 MK BN AS49 MM R ERIRAE, KL TR
W AQPs IS EREFH XK.
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[Abstract] Objective To explore the effects of tanshinone I A on the activity of aquaporin-5 (AQP5)
in human alveolar epithelial cells (A549) after seawater exposure and its possible mechanism. Methods
Routinely cultured A549 cells were divided into different groups according to different content of seawater:
blank control group, 15%, 25%, 50%, 75%, 100% seawater groups; they were divided into different
groups according to the duration of exposure to 25% seawater; blank control group, 1, 4, 8 hours groups;
they were also divided into different groups according to concentration of tanshinone I A and exposed to
seawater for 4 hours: blank control group, 25% seawater group, 25, 50, 75, 100 pg/ml tanshinone I A
intervention groups. The expressions of AQP5 were respectively assayed by Western blotting and immuno-
histochemistry. Results The results of Western blotting showed that the expressions of AQP5 were
remarkably higher at 8 hours of exposure to seawater in 25% and 50% seawater groups than those in blank
control group (1.05340. 231, 1.11640. 316 vs. 0.10140. 081, both P<<0. 05); the expression of AQPS5 in
1-hour group showed a slight increase compared with blank control group (0. 306+0. 125 vs. 0. 288+0. 098,
P>0.05), that in 4-hour group was increased significantly (1.423+0.377, P<0.01), and in 8-hour group
(1. 50740 461) it was slightly higher than that in 4-hour group without statistical significance. The AQP5
expression was significantly lower in tanshinone I A 25 pg/ml and 50 pg/ml intervention groups than that in
25% seawater group (0.580 + 0.186, 0.499 £ 0.172 vs. 1.013 % 0. 287, both P < 0.05). Immuno-
histochemistry showed that the expression of AQP5 was markedly up-regulated after A549 cells were
stimulated with 25% seawater for 4 hours as compared with blank control group (7.2110.78 vs. 0.41+%
0.07, P<<0.01), but intervention of tanshinone I A significantly inhibited the up-regulation of AQP5
expression (3.02+ 0.23) induced by 25% seawater (P <C0.05). Conclusion The experimental results
showed that tanshinone 1 A is innocuous to A549 at a dosage of 25 pg/ml, and it can decrease the
overexpression of AQP5 induced by seawater.

[Key words] Seawater drowning; Lung injury; Tanshinone I A; Human alveolar epithelial
cell; Aquaporin-5
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FH A ERYN ALl WBGHFEEY M, KEHE
HAQPO) R EFETREAMNBARM L%
KA RE LI, 76 B B4 B K e i & 55 1A
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AS49 I K BERGEE NRASHIA X
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1 A 0] 88 4 FHL ) B v 7E ) s DR L LA

1 #RS5H%

1.1 ZFREM.ASHIABRRAMBTFEGRE
Wy SR E B (M >98%),AQP5 A A X H
Chemicon 4 & ,DMEM #§ 3% 3 . B¢ A 88 o 4 it
W B % B Sigma A 8, A6 RAR B K E =0
Ao . BT BKNHE ERTEEREERE=
WEFRTEELATRZRENREREEEE
CKEERSEMW,BEE 1 300 mmol/L,pH H
8. 2, HI%H ¥ B 1. 05,

1.2 ZHRsE % AR A Bk AS49 M FRIUKE
PEARERYEE PO, AE 10%KF KK
DMEM #3878 5%CO0,.37 CHMBE KR P
¥¥,2~3d A 0. 25 % REAMNLER—K.
1.3 ZRF® W A WRLKREABEHLEH
P oABEHREE N 1X10°/ml, B TRFDLS,
£ Y 3% MM A % 1 JC i 9 3% 9% % 8 ml, 24 h SR BT
A 40 W BE S B M IR, A XS B IR 6 ¥ K B
SWMIA AXMWFREMNRERDLABELR
H8ml, ARG KIRIREAXMBAR 15%,
25%.50%.75%.100% % K 4, /e WK 1 K,
3t 8 h, #25% M KB BARHEHFHEANR
HEMWK1.4.8h 4. HATFFARAARASHWIA
FHANSAMEA.25%%KHRK 25,50.75,
100 pg/mIfASM LA 4, £ SMTFRABY IR K
A4 h,FEMARBERNASE 1A BRA.
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1.4 BMBERTE

1.4.1 EBEARRZEA L (Western blotting) i W
AQPS ; W4 40 2, 10 A\ 40 S 280 A V00, 5 L0 BB L OB
A Bradford B # 17T EH R ER/ER—80 CEHF&
. M 10%+ 2R EmmMa- KA BB EERE
¥ (SDS-PAGE) , ¥ Bt . # /], — $1 (1 + 20004 CW¥
HFAw, =51+ 2000FRBHE 2 h,LERKER
FHE(ECL)BE. ME& A HROLEWHE,URS
WS BB EE Bactin) A HHERBEARE
&I AT MR B B

1.4.2 SEHALKRN AQPS. RSB X-EMK-
H MR- M ALY L (SABC) X 40 G A 34T e 9%
AR, AR KR BRIE, 3,3 HAEKE
B(DAB)B &, X ET AR AL B RME K AN
BOR PRI, B3k A RESLE 10 M ELEF (X 400)
5 LR O BE (A, U R B RA R .

1.5 Kit¥Fk:RA SPSS 13. 0 %44, it B EH
U +HFESE@L)RR, HETESHERR. £
AREHPLBEATHFEFERR, A LERA
MR KT E D H (one-way ANOVA), BHHERA
LSD #%,P<<0.05 hERAHZIT¥E L.

2 W R

2.1 AEBKARAAREE. . EHEZHR AQPS
AW LD - SREMET RE, MABKINEKX
WA HRRAGRE, BERE, REILE, X
BEAN,BHRFNERKRE  MARK 2hFA
. 100% B 75 % % K 41 40 8 7 ¥ FE 1=, 40 B K It A
Bi50% R 5% KA RARE DTN, Rk
54 h J5 50% W KAMMA > RBEE;8 h j5 L8
I HEEE BN, Western blotting 25 85,8 h ¢
25%.50% M /K 4 A549 41 AQP5 B REZE
B X} R 4 81 B ¥4 % (1. 0534+ 0. 231,1. 116 +0. 316
b 0. 10140. 081,34 P<<0. 05) ;T 25% 55 50% ¥ K
HiREHBER. WH 25% % KEIT S8 A549
R BHRYG .

AQPS: Kl E 5,p-actin,3-NaHEA, 1. H AN ME,
2~4,15%.25%.50% MK
B1 EERAKAEEENTAEKERRN
A549 4118 8 h AQP5 Ry M35
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2.2 25%MWKBNF R L MR E.EEE
LR AQPS BHAE (E 2).3K 1 h ARBERE
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A EAKSh AAKUBA S REF. Western
blotting 45 £ B7%,#7K 1 h 41 AQP5 AR E X
R4 W 45 3 11 (0. 30640. 125 H: 0. 288+0. 098) ;3§
K 4 h 4 AQP5 ik (1.423+0.377) B B 3% fn
(P<<0.01);¥ K 8 h 4 AQP #3A(1.50710. 461)
¥k ah AANM BEEREGTER L.

1 2 3 4

AQP5 . K &M EE 5,B-actin,p-PLEHEE 1. A KA,
2~4:%K 1.4.8h &

M2 BORELPFEQN25%MKEN AS40 IR
A Fiei @ AQPS My %5

AQPS —

2.3 ARNEASHIAAARES. . BHEEL.
AQP5 f 8 48 (B 3):75 pg/ml #1100 pg/ml /18
WMIAA4hHPHAREHAREEEMN,12 h &
MEFHHRET,18 h F AT REA
B, RRERNARESE XG50 pg/ml 1 BW
TA#ALEGKRAEE, B %K B E&E; 25 pg/ml
FASMIAAR 5% B KAARBEBERE,BER
¥.ZUBTARBRAR.EARFHERRE.
Western blotting 452 8 78,25 pg/ml 55 50 pg/ml
FESMIAH4h B AQP5 Fik% 25 %% KA
B ¥/ (0.5804-0.186,0.4991+0.172 H 1.013+
0. 287,35 P<<0. 05) ,fELR% B T2 F XF FR4H (0. 213+
0.107), AR SMKFEARER XL ITFE L.

AAn T

AQPS, KM FEE 5,8-actin . f-MEHEE 1. BEXHH,
2:25% WK ,3.4:25 pg/ml 50 pg/ml FFBM I A THRA
B3 EARSKAEERNASMIATE
WKBE AS49 5108 4 h AQP5 (9RK

2.4 AQPS 4k (W 0. ZTaXMBA
AS49 IR B K RIE MRS /-5, K/D—H,
HMMFEAF RS AQPS HERE, 250K 4h 4
HRAGRE. ERXFHERES SRR S MK

AQPs EARVBEAXN RAME (7.2110.78
0. 414-0. 08,P<0.01), §e 44 B¢ , 25 pg/ml S} S MW
TAFHAhEARIHERY S EEEXTH,
AQP5 B #5353, 0240. 54)8 25% %K ¢ h A8
BEL, ZRE R ¥ EL(P<0.05),

2] Lo} c]

M4 HETMEK25 pg/ml A B8 1A THEKENE AS49 @
MahptKBERELS SAQPSYEARE FHAMMA (DAY
HREEKERE, AR H S K-8 REABRD AQPS
BEENE,25% %K 4 h SO ARIHERE, RREAERE
Z ARMSRE AQPs RARBME e BER; 25 pg/ml 7}
BSMIATHHCHBA RN KEREEE,AQP5 &
BRER 5% MK 4 h HLHERD RPELL X400

3% #

¥ 7K ¥ 9B 4 B 1R 5 th T K B8R B A B
7, A M RAEE BT E GERRSR
FH, WK P S SRR K kR A B FE AL L K
M ERRKAENB X, M/ FEW/D) WA,
FEEEKLPD . RENRARYBEDSER
FYokMED, B, a6~ 401 N IE % Thes, &
Wk Bl F—A V8 RE , 3 BB MR sT 8
KEBHMRGEBANEER.

AQPs BRI EHEETHREBEAHEARMR ERE
AHERERALE. P AQPs FEMT 1 BN
EFEARCY,RIIEHRGEHKHOEREREA,
REWMRBRIEZMOLPS)EE)S H#F ALl K1
A ST A R B K B R BE A M B, AQPS RAKREAIE, X
ShERE B NS, H AQP3 fl AQP4 Rk RH
BAAW . BhA R ER,LPS 4B ¥ L&
41 ¥ (MLE-12)%E 0. 5~2. 0 h B} AQP5 &k &M
9,7 12 h PG AQP5 B EHZ # 4™, T Song
ZOMAHEEEARTR B, BB AQP1,AQP4,
AQPS5 # B Xt/ B ALI 5| #2 i) Bl K B A1 B JE2 B
WERURFENRIMKERFXHBRET,
Bl AQP & MEHESEMN KM P MERNEA
$,AQP RS BEKMIE B0 R EERKMERG
PR BN ERBNAHR.
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¥ B 40, 396 6 440 ot B o U,

AS549 R K B F 1 BB M b B2 A B BR A 40
Mk, REMN LR ARG LGE. EHEHE
H, ¥ KT 33 AS549 4R A4 BB B 1 R AE RN , BF
SHRZXEQMBIE R 2, [ 6T 50 8 R
BIREE F-« MAKKRAK-8", EEXRTP.E
ABME A549 410 AQPS R B M, HAR
o753 I, M 4 3 I, 50 B R 9B 4 K B LS A IRV
Y532 4R, BB %K B M () B s K & A N
i, B2 R AT LA, ZE K B AS549
MBS, HBHEHKRNMAME AQP5 K& HE
X5 T B8 R 40 A A9 — i oE B v R R, 40 I 32 B9 K B
M, BRBEANBEELENEN, BAE L HHEH
95 440 B P A0 0 A 1) B A L3 o 58 4 IR 4
19 90 B 3 Ak 2, B 2 R — R B R R,
BAFEKIL IBEERZA. AHRERER,
25 pg/mlgg FA S M I A T L% AQPS Bt BER
B AMRPTEXKEBENARESMINE.

LA, MK BNE B9 AS549 41 IR 5 HE KRAE,
AQPS #ix M, WS 1 A £ 25 pg/ml B %R
e B, o ME K B MLE AS49 IR B RIEH M
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