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[BZE] HY HHEBEEERT, SR AN M /K18 2 11 8 (aquaporing , AQP8 ) )RR AL . Jiik  JFAL
Bt KRR IE I DA AL, BEATL 43S o) BRAH (R RS R0 ) FIMIRIB 41 (268 254 240 mmol/L) , B4 434 1.3.6.12.24 h,
5 BRI, B MTT B i I AT 7, e Re 4n Ak~ e 949  Real time-PCR #iff 58 AQP8 K H: mRNA B k7%
fho &5 0T RRZE B P B o 20 B A A AT A5 L BRI 1 L AQP8 K H: mRNA 1 3R IK7E 45 B[] 5 ¥ o B A4k (P >0.05)
TR b, BT AN K M, AR5 1 TR ; AQP8 K H: mRNA 125 1% 7K - R AR 15 F2 B2 19 F I FIUIR 328 4 FH 6F 1) 1) 228 K- T
5, (RIB W (268,254,240 mmol/L) E JH 5 , Ha 5 40 i fb 2 B /R 208 B B 40 i i AQP8 KK MK B /E/H 1 h Y
(0.258 3+0.009 8, 0.280 0 £0.010 9, 0.281 7 +0.007 5) FEBVEM 24 h (1 (0.385 0 £0.010 9, 0.406 7 £0.007 0,
0.4250+0.010 4) (P <0.05) ;Real time PCR 755 : AQP8 5 beta-actin 1) mRNA 7K MAEIB/E 1 h 19 (0. 127 5 =
0.0118,0.134 4 £0.032 4, 0.167 5 £0.007 8) |- F+%](3.278 0 +0.121 2,5.410 4 +0. 104 1,8.351 0 £0.288 0) , &5
RBERT , AQP8 /- A /K 712 i T P BOR IR e SR A e B , kT 5 | 22 AN 25480 (D RE 452405 ; AQPS [ ik 1% AT R
S P EOR Y T A LK R B & R ) F B AL 2 —
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Expression of aquporin 8 in rat astrocytes under hypotonic stress

Yang Mei'?, Sun Shanquan'®, Yu Weihua'*, Liu Hui'”, Zhuo Fei'”, Qiu Guoping'” (' Department of Human Anatomy,
College of Basic Medical Sciences, Chongqing Medical University, *Institute of Neuroscience, Chongging Medical University, Chongging,
400016, China)

[Abstract ] Objective To study the expression of aquaporin8 ( AQP8) in rat astrocytes under hypo-
tonic stress. Methods  Primarily cultured rat astrocytes, randomly divided into control group (280 to 320
mmol/L) and 3 hypotonic groups at the concentration of 268, 254, and 240 mmol/L respectively, were
exposed to hypotonic stress for 1,3,6,12 ,and 24 h, respectively. Viability of astrocytes was detected by MTT
colorimetry. Expression of AQP8 at protein and mRNA levels in astrocytes was detected by immunocytochemistry,
immunofluorescence, and real time reverse transcription polymerase chain reaction ( RT-PCR) , respectively.
Results No significant change was observed in morphology and viability of astrocytes as well as in expression
of AQP8 and its mRNA at different time points in control group. Edema of astrocytes was observed, the viability
of astrocytes was decreased, and the expression of AQP8 at protein and mRNA levels was in a negative concen-
tration-dependent and positive time-dependent manner. Immunocytochemistry showed that the expression of
AQP8 in astrocytes was 0.258 3 £0.009 8, 0.280 0 £0.0109, 0.281 7 £0. 007 5 respectively after astrocytes
were exposed to hypotonic stress at different concentrations for 1 h and were 0.385 0 + 0.010 9, 0.406 7 +
0.007 0, 0.4250 +£0.010 4, respectively, for 24 h (P <0.05). RT-PCR showed that the expression of AQP8
in astrocytes was increased from 0.258 3 £0.009 8, 0.280 0 £0.0109, 0.281 7 £0.007 5 in 1 h after astro-
cytes were exposed to hypotonic stress at different concentrations to 0. 385 0. 010 9, 0.406 7 +0. 007 O,
0.425 0 +0.010 4 in 24 h after exposure (P <0.05) compared to the expression of beta-actin mRNA , which
was increased from 0.127 5 £0.011 8,0.134 4 +0.032 4, 0.167 5 £0.007 8 in 1 h after exposure to 3.278 0 =
0.1212,5.4104 +0.104 1, 8.351 0 0. 288 0 respectively in 24 h after exposure (P <0.05). Conclusion
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AQP8-mediated water molecule transport can lead to edema, structure and function injury of astrocytes under

hypotonic stress. Increased AQP8 expression may be one of the important mechanisms underlying the formation

and development of astrocyte edema.
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I A e A A 28 RGN B e 2 1 A0 i
Y TE MR ZH 2L A 7K R H fige S5 1Y) 3 5 - A A Y o
REBEEEMERM ., B, R T 40 I GE A
MR T AATR TR E 4, Ko 3 8 H (aquapor-
ins, AQPs) & —41 57Kl B A AL i2 8, A
SHEKSTUB BRSNS B W s, o
FEUESE, A TR I R AN A9 AQPs 45 5 Fb, B
AQP3 AQP4  AQP5  AQP8 Fi1 AQP9"*~*/ 5 Fifi K [] (1)
AQP & 434 T B IE BT 40 i, B AT anfal xf 7k e iz 2
PR s R R E 7 ROR(EAR IR R IR, SR
ifii FI X AQPs FHFFE 22 R BT AQP4, AQP9™ ' | Tfij
XFFHAl AQP BRI HARXT D o TR L, AR5 $UL
o G A A A2 L B2 9Ot  Real time-PCR #5562
YERIT , BIE R4 il AQP8 B2 H: mRNA (1) 3R3A 7484k,

1 #MEEFZE

1.1 ##

B Wistar KE(2 d ), HEERER R 2= S8 3o
PAE TP EREE R LI S AR e, K55 : DMEM A JiG 4F i
W & 3¢ E Hyclone 24 H] .

1.2 EHEFmiae mXiERBER

B A= 2 d PHRHETAE Wistar KR, MEHEASER , 2 I Yamamo-
to" ) A PRI 2 il 53 2 e e ) 1 T R AT R TR R 400 ) R
R¥EFE, BTV B0 B ) 4 0 R G g A e k2= s, — iR
GFAP Fipfk , 45 WoRSEAE K 95 % L) b, ANSZue iy fii % 554
3 R T ST AN
1.3 Zmpa R AP RER o 3 5w SR 36 4 21

S0 2 HAAS IR 2 B b1 2R A ST T . R ROE
A I 3K 35 15 TR B9 B3 (280 ~320 mmol/L) #31 3 41K T 1E
B YO I8 MR (268,254 240 mmol/L) . S5 43 A X R A1 Al
KB U, 445 1.3.6.12.24 h 45 AafiE] . B 2RI R
UMM R N 4 x 10°/ ml $EFPAE 75 ml 1533001 24 £LE5
FEMCH RN T RS SR 00 40 B A T 42 B mRNA | 454~ B 8] 55 5
525 WK HeFh T B FEAR G 40 B T AT A0 R AS (AN TE A SR
95 200 A7 R S G ARG, A s [R5 A A e 4% 6 fLo &
ORI 7 4 BT H A 4 i B 2 AR TR X R AL DL R
DMEM }55%

1.4 MTT b &k 4ml aa jo 7% 7

ST FH T ARG 5 5 T 440 i 2 A P B 3 R I Il i 4

AN R AEAS [ AR B SR e 1.3 16,12 24 h 5, 73 5]

RS ] R A A2 6 AL, BEFLAINA 1S pl/ml MTT(S mg/ml)
BF37TC5 % CO,EF#MME 4 h J7, Wb LN,
150 Wl ZHIEMEARE MTT SR 45 i 7= 4 58 2 9 Ak, 42 F 30
Bt (Bio Rad 2vw],3550 #4) 1t A ALOGE B (OD fH)
W5 WA D/ (570 nm)
1.5 Sfzmpetesan AQPS & & ) & ik

SBCIE 5 FERI2 WA FH 25 Ik T i) B2 M o A i, B AT S i
i E g, By B B IR AE SR B A b B R R T 4
M, A 70% 5k + 10% PRS2 % iR 2 30 min, 10 % A9 1L =E 1l
T EFA1 20 min, A SHTR B AQPS B s BT 1A (V& 2 1+ 500,
Chemico International Inc,35[E) 4 C 18, , A 1: 100 44
FARCHIED R 0, BIRMEE 1 h, A 1: 200 M BERREGFR iC
SRR IR 2 RS E | h, BCIP/NBT (1, 4 HUEH T BEAG
R 2L R I 1L S L A S N AN, R T & LRI
K 0.01 mol/L PBS %t 10 min x3 ¥X,
1.6 o9k % kb ml AQP8 & & &4 A ik

B & FIIRE VR A5 I [ i (9 B2 T2 I o 200 L, 447 B
YK o LBy BUR B FRE R Y B BRI, A
70% W5AE +10% KSR 2 R &2 30 min, 10% A4 LU= 1l i 2= IR
HE2 h, A RBT K BR AQPS H 5w B Bt 44 (Ve B 1+ 500,
Chemico International Inc,3&[E) F1/) Bt KBl GFAP ik (e
Bk 1: 500, Santa Cruz, 3£ [H) 4 Cid#, , /A 1:100 [ FITC
FRICIFEHLR A TRITC ARiC P/ DR 5, WiIRME 1 h,
50% (b B, bR A% 20 BRI AN 1L 2 i 3 B S S B
AN AR LB E R A 0. 01 mol/L PBS Pk 10 min x 3 K,
R IO IR A8 AR ILEE (Leica TCS SP2, #E[H) ,
1.7 Real time PCR #%m AQP8 mRNA 4% 49 L1k

SBCIE 5 VIR 2 AR P 2% I 1) 9 2 TR J5E Jo 4, 2 BB
RNA #% AMV 30 5% 53800 & (g2 D) B AR 3 W16 20 21
RNA 1) mRNA 300 5% 565 i cDNA, JHLLF 5145 AQP8 1
beta-actin 1§ ¢cDNA #4173 34 . AQP8 [ Ji% 5| ¥ 5'-GTTCATG-
CAGGCTCC AGAGAT-3', T ii# 5|4 5'-CCATTGGTTTCTCTGT-
GTCATTGT G-3', MGB-#£ %" FCCACCACCTGCCAGGAP ¥~ 1% F
BtK 65 bp, Beta-actin 154 5'-CCCTGGCTCCTAGCACCAT-
3", FUiF51 ¥ 5-CACAGAGTACTTGCGCTCAGGA-3' MGB-% 4}
FAAGA TCAAGATCATTGCTCP #7347 Bt K 186 bp, fLInig-#¢ i
1) 96 FLARCAE ABI 7000 Sequence Detector |47 52, Kl b
TN S 4 et S SR AR R A DG R AT 1,
1.8 &itsxa

BARLL x + s F78, ] SPSS 10. 0 Gt H e )7 % 45 2H £ 3l
HEA T E S RO 1) 25 3 TR DS MR 0



432 45 11 w o= %

NI S

Vol. 32, No. 11

1138 2010 46 A 15 H ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Jun. 15 2010
) w® FERY T TR, S X RAAM L, 2R A BEE X (P<0.05)
=A

2.1 @mfe AW MIT lhé&Em 2 4R

B R D(570 nm) {EAKTxF ML, IR S 2 B A9 85 0
AR AR T ] Y SE S, D (570 nm) {EARE— P BEAR. AR5
RO FE R I8 o 0 1 1 2 LD

0.30- g
=254 mmol/L

= 268 mmol/L

~ 240 mmol/L
0.25 -

0.20 -

1 3 6 12 24
t/h

E 1 MTT Lt & MMEES Rt 275 R4 iiE e &0

2.2 IKEKRETFTEMEA @i AQPS ¢ & ik

o AN A A T, AQPS FH P 7 1 3 B 40 A T 400 JE A
YL N, A AR AN 23k, BH M 7= 2 55 £ o % PR 20 i Ie
Fr AT U AQPs 35 52 55 B , FLYEAE 9 4% 1F 1] BE , Fe /KSE T8
BEARE (P >0.05) . AS[FEFEE LB BIVE R T 2 IR I
ANAJT , AQPS 2 3 7K - it 25 41 FH B6F 1] Ay 28 < 035 2 AR 1B 7

(F2,%1) .

.-".. =
iy .

# ki L
; .

e |

~ e § ek
o - ! g
L
A o B

AL B3R B AR & (240 mmol/L) 28
B2 EFEEFEMRESHEER3 G, ERKRMAME AQPS
ByF3E  (BCIP/NBT x400)

F1 (REERREEFRFENERKREHAE AQPS RikH
B (n =30) (BEEAL)

2151 1h 3h 6h 12h 24 h

XL 0.1921+0.0089 0.2033+0.081 0.183+0.082 0.1953+0.013 0.223+0.005
268 mmol/ L 4 0.258 3 £0.000 82 0.268 3+0.007 52 0.313 3£0.008 22 0.340 0 =0.008 92 0.380 5+0.010 92
254 mmol/L 41 0.280 0 +0.010 92 0.290 0=0.008 92 0.335 0+0.010 48 0.360 1 +0.007 62 0.406 7 £0.007 02
240 mmol/ L 4 0.281 7 £0.007 52 0.310 0=0.009 02 0.353 3£0.010 32 0.380 0=0.008 92 0.425 0 +0.010 42

a: P<0.05, 52 pa ki

GaPEDE N B S5 - R, 21 € i GFAP 355 b 43 A T4 i
[, SR 1 AQPS. 2L A T A N AR A AL 5T . S [ AR R
BUWOrWE T R IE S A0 AQPS i) 5  5ik i Fifi 35 (IR 5 1
B i S0 5 75 VAU V8 L 1T R T 344 5 5 5 X R L A
I, 225 HA REME(P <0.05) (&]3,4) .

A:AQP8 FadEam (4 &) ;B GFAP bk am (40 &) ;C: AQPS 4» GFAP 3k f ik
3 AQP8 1 GFAP FEEEEFEMMA 12 higRix (RAKA)

A:AQPS fabkzm it (45 &) ;B GFAP Atk en it (40 &) ;C: AQPS Fo GFAP 3 & ik
4 K&k (240 mmol/L){EF 12 h ERE R4 AQPS 71 GFAP fRiE  (fiEdk k)
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2.3 Real-time PCR #M k4 F R 3Rk 2T 2R R
ik ik AQPs mRNA #% )

S5 NIR , IEH B IRIRE IR 0 BT JC 5T 40 B g e i ARk
Fi) AQP8 mRNA, iR 15 FR W AE B IE B4 M 1 h 5,
AQP8 mRNA ik K- IF A ey , a1 I i) 0 S 4, 3R
IRIRB TR (P <0.05) (&5) .,

10 -
9| 4268 mmol/L b
8F 1254 mmol/L ]
o 7f 1240 mmolL
% 6
>
%« 4
< 3}
2F
1 qa ¢ bbb bbb
oli22 LS. . |
1 3 6 12
t/h

a: P<0.05, b: P<0.01, 5@k
BES5 (RisEFRNERRRYMEM AQPS mRNA RiXH M

3 i

I JEV A, ST I8 O 40 L 2 o IR ot 28 2 495 1A 4 A
97 BRI I A2 | R4 28 TC ) A 22 A
AN AT IG B R SR B R B S AR
FT, T L AT 2 357 0 20 40 )9 BR B 1 Fa o L B AR
FUR D RESE R R, TEE SR L U R A P 3 S
SR R K o, 24904 A T2 B 11 2 T 55 240 I
Mo FEIX g AR KT T R T L I 40 e
S AN 2 SR T HAS THLRI A AR 40

KALISK , AT — TN R 7K (05 52 S5 13 40 i i
H B, SR, B B S RE R K Y TRE
B AR . BERE K GE T R I R I, A
XK LA T RTIA . ARG B R R4
K RE HINE NS F 5S4 R 1,784
T AE W 3L 3 W K P9 & B K G 38 R 1k 13 R, B
AQPO ~ AQP12*) | HILHE AQP Xof /K 1 H: b 37 J5 )
B, AQP FHEW 43 K LA F LK — 2 Ry 3tk B B
JiE BRI B, BB K 2 4h , AN 32 Hfb /N4> F 1
BA143 B4 AQPO, AQPL L AQP2  AQP4  AQPS | AQP6 |
AQPS 3 53— Ayt 7K A5 MG e 426 7 M, DXt /K PR 22
FUH 025 Hofl /N4 08 B A BB 1, 45 AQP3
AQP7 ,AQP9 F1 AQP10, FRFR /K H il i ; it 4h,
AQPLT HI AQP12 ] REHIZN A P /K (53545 3, 76 13
FiAQP 3 A5 TN 2 41 B9 3t 6 Ff AQP1, AQP3,
AQP4 ,AQP5,AQP8 F1 AQP9, AQP1 F IR T K
AL B L, 55 IR0 T 1 7 A A 5 AQP4 J2 i g 7
B E B AQP, SN 4UK M55 B UM 6, I 5
5 R B B T AQPO 2 P 2 R Gi I AQP4
HMIFFEAHATI 2 (9 AQP, AQP9 [l AQP4 2 iz

RGUK IS A A 8 v] RE 5 i A R R AR %
SR, H AT S AQP4 [R]J& /K i i 2 (W % 1 AQP8
TER LR RTS8 b FRATHT RT3,
S A K B AQP8 ik [, 8 AQP8 25 T it
IR B 7K A B, B2 9 i Jo 40 BB | AQP8 A BEAE
RBB R, R BARBLA T 25 T2
ARACH R AR o SR, 3 — T 1 75 2 DIIESE .

RS B AR 1 7 i, WL AR B IR X
T2 IG5 448 L 1 3% 1 B AQP8 3R 38 Y 5% ), LA R 1)
AQPS8 {14 PRIy Rl S H e kAR fb 78 BT I 5 240 J 7K b
kA kRSB ER . 458 BRI R IE
AN SR AE R — KB 15 e AR 7E F s ), 38 2
PR —VE R B ] AN RS B TR PR TT , HOG %
{EL(MTT K600 ) /T3 B4, I 5 K8 R 5 FAE A
IR IEA G, RS SRR ARB A E nT R E B
2 S5 240 B A A A7 BE 7 5 T 2 T2 I 400 35 12 ) AR AR
TR AR 2 R A REZ M BN EZ —,

R AL 27 P 5 6 WURR LA & Real-time PCR
SER R AR IR AR B 4198 AQPS [ 3éik, K
BT T LTI T 40 B A B SN 240 B 1 5 B (R TR
YEFIBS IR A HE R RIS RERE ARG N, B IS 40 i AQPS
JH mRNA ) ik K F 2 #i i o, LA 185 R R,
AQP8 JH: mRNA (1) 3 i85 1k 5K 1 A2 8 A HAE
B[R] 28 V1)K 56 5 fIRB 90 PT DA 35k PR AN /K OF 18 AQP8
21k ; AQPS T RESE—FhANIANKB B IRIEZ 4%

TR ATT AT AN, AQP8 A 2 — i ifs  Jik 52
v, AT DUBCH B AN PR B8 TR 0 AR b, gl — &R
GES 5 T X — 5 TG B AN N, I B A 5
FBHPEACT- PR AQP8 (1435 ; AQP8 (135 i, nf
GG AR ANIE AR AN . BRI —id A
FIF M oh it Ko B3 B, (H i I K 4 F K&
PEAZRRE N, 7E RSN K 2 F s A i RIS E0° 30T K 4
FIEMIN B R, 51 L AN N Kb . ARG 25 R0 .
EARBWAER T, AQP8 4 F: iy /K 43 iz i vl 2 30 AL
TR I 5 40 i ik, 4 T 5 i 400 i 235 4 L ) BE A 6 5
AQP8 335 IR T i 2 5 S04 i B i 2K B I i A
K B Ay F LR 22— FRATT A R AR A 5T B
0 AQPA FEMR B P L R0k, X AT R R B I
TR 2 R 5 125 B8 1 — Pl BRI BT, AR
SLIREE R R AQP8 FEANIBVEH T IRFREL Rk, $2
7~ AQP8 TJ e P [A] AQP4 = 5 T 4 Ml B P ki 2K Mo
AQP8 5 AQPA4 (X —PpRIVEH , $7R HnT e S A7 5l
A AL W E S E R Y . SR S o 1k, A Ok
AQPs 7EAIGIZ I 858 Hp 119 ¢ 35 728 fb M A B LI #= BIL 147
HZ A WA T R AMFIE . (BRI,
TEBS RSz AQPS NN AE BB I o 4 i | A 2%
AN, T B AEM AT B KA, X — LR
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AQPS TEH X B 22 R 40 vh ik m] RE A #5362 A1 T,
BT RRATHEATOISE . NI, TR AQPS 1E Ak pf 22
RGP R BE T OE IS, KA B T I BRxT rp Al b 22 2
GEK LA BRP AT AR, 5T ] S ik i i B 36 P i —
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FEH, B PRI, JAS SRR 0 B 14 & AR SR T s, i
PN FER , I, 7oA A0 T AGE IR RS VIIT A
JEVERAY R — . R R A IR AR TR A , RE R e 1
R IS8 Y0 402300, U/ VR e 14023 , G 998 34k Y 2, 3R T
AR i 2 T O P TR 1 23, 30 S RS AF BB B, R T S
TR AR O R AR IR R IR AL I RE B i
HINFE MR S 52 9 7K 4 , 43R SR TR 8 R 30 f T2 S8 o  fe 9%
WS T 0 O RECT i B T , T 4 v A, A AU Al
HRER YL, SRR  VRYT AT R R TR B IR
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