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Changes of AQP9 expression in rat brain after intracerebral hemorrhage

QIU Guo-ping, SUN Shan-quan, LIU Hui, YANG Mei, ZHUO Fei ( Laboratory of Neurobiology, Department of Anatomy,
College of Basic Medical Sciences, Chongging Medical University, Chongqing 400016, China)

Abstract. Objective To observe the changes of aquaporin 9 (AQP9) expression and its role in rat brain
after intracerebral hemorrhage (ICH). Methods Collagenase was infused into the right caudate nucleus to es-
tablish ICH model in adult Wistar rats. HE staining was used to detect the pathological changes. The protein
expression of AQP9 was detected by immunohistochemical method and immunofluorescence, and the content of
AQP9 mRNA was detected by RT-PCR. Results The area of ICH was gradually increased, and reached the
peak at 24 h, then showed no more change. The content of AQP9 mRNA increased in 1 h after ICH, then de-
creased in 2 —6 h and reached the lowest at 6 h, dramatically increased again after 24 h and reached the maxi-
mum at 48 h, compared with normal controls and sham operation group. The areas where AQP9 expressed were
various in different time periods, especially at 48 h the content of AQP9 in circumventricular organs and os-
moreceptor was excessive. Conclusion In the early stage of ICH, the decreased expression of AQP9 delays

the cytotoxic edema, and in the later stage the increased expression of AQP9 is involved in water-ion homeosta-

sis and energy metabolism.
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WAE Wistar FORR 114 2 (& & 200 ~ 250 g, 45 =
BEPR R 2RI B B BT R AN 52 BT 52 3 sh b R 2. 3h
SPRIEFHE(n =6) MRT-ARH (n=45) FfE M4 (n =63),
RTFAR A A 503 F ARG 1.2.3.6,12.24 48 72 h fil 7
d BUbE o BB ] e, il H 1 20 A e 98 2H 214k %% (immunohis-
tochemistry THC) K 8 5 56 X0UbR . RT-PCR A& I ) K BR &% & 43
AR 34 R BFRAH23 H,
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B FEF 25. AQPO TR Ml 1M R BRI ZH 21 Ay ik A2 1k 403

1.2 Sy BEARRIAE RN AT A

RELZE 3. 5% KA S (1 ml/100 o) M1 T 5 bR, 2 1
Rosenberg 45 {5735 , 1) A7 MU JWRAZ 7 8 (BIVRT 4 /S 1 mm, i)
Ai939F 3 mm, T EHEEF 5.9 mm) 4 ZE M 1 4 R VI 0.5 U,
ARG TIEFIEYOK, BFAREKRBRERA TS W5, K
PR TFARL . K EURBE G 57 B 4% Zausinger 35 #0474 283
RERESIT A, SRR IR WS VP20 /N T 45 T 4 43, JF R UIKIE 52 AT
APt i e 2, A0 I ot A R o R, A I SR N R
ALK B DLW J i 22 Dy BE R A
1.3 537
L3.1 HBWIR s RRIER B, 200 MRV o 2k B 7K
300 ml, WSk UG, B A DKV RHLIN, OCT A8, JH R , i 2R A7
IR, R VR 10 pm, B (508 ML HE B THC KA s s .
1.3.2 THC K AQPY AL YR 4 % ZRNEE
% 30 min,0.01 mol/L PBS(10 min x 3 ¥)VEH . $itH8 SAP-
9100 ( HhAZ ) S e AR & R BERT, e A W 37 C ]
20 min, f511 AQP9 A Hit K Bl 2 5w BTk (1: 400, 52 [ Chemi-
co) 4 CHl R, BEJF R UL 58 it o FH BCIP/NBT (G P W R
fifg i AR &, A2 ) W6, 6B T LS, i I Ik
HKEPEE R (A28 ) B DEBETWZIHRIR . BT IR
10.01 mol/L PBS fR —4i, AR B BRAE
1.3.3  QUEEZOLMniail AQPY ket YL [ETr
R o 10 % Sl £ A7 2 h, S di K B AQPY £ ve Bt ik
(1:300 alpha diagnosis ) F1/) B30 K B GFAP B 5 [ 371 1Ak
(1:400,Santa cruz) ,4 “Ci37, 0.01 mol/L PBS(15 min x 3 ¥X)
VEH LN FITC ARic 89 1L - 5T 4 526 — 40 (1: 400, Santa cruz) Fl
Cy5 Fric iy th 340/ B2 OE — 4T (1 400, Chemicon ) , i T
6 h, 0.01 mol/L PBS(15 min x 3 ¥X) ¥k H,50 % H il A, 34
SRR
1.3.4 RT-PCR #:illl AQP9 mRNA & &= 17281k REFShY),
R0 MERETE VKA FRER 7K 29 300 ml, By Sk IO , JBC iy Fif J] ] 4. 41
50 mg , BT ARLHANIE B 2H BORH R B A7 ki 2121 S0 mg, 4% Trizol
(Takara 23w ) 355 158 B 45 42 JUAH 218 RNA, JF HI 42414366
JEASCINE E RNA &8 4% AMV 38 5% 563U & (BU NI H ) 19
BAEULIIRE mRNA 3058 555 cDNAL HIRAR 51955 AQP9 K&
B-actin f¥) cDNA JEF7H 14 . AQP9 (165 bp) i 5'-gaaggacggtec-
caagaag-3', Til# 5'-gtgatgatcecgecaaaac-3" ; B-actin (398 bp) I+ jiF
5’-ctgecgeatectettecte-3”, N i 5'-ctectgetigetgatecacat-3', PCR 7=

E1 ICH48 h M RALT  (HE x400)
2 ICH FARMALR AQPY RKiET  (S-Px400)

WL 2 %o BENEAREE S L TRARN , §2 40 T30 AR5 A
1.3.5 EgoT Ss s AR R T 0T 4% R
S S 0] Bt AL 1 B R — 047 80 1 10 AR (] 00 2 A 7 00
2% R AT CM-2000B 7 A= g = 2 S 43 W 2R 4t AT A 3h 4y
BT, 45 5% LA 20 B SP- 38 K B 227 s RT-PCR 25 5L ] Bandscan5. 0
IIWTER PTG BE 3T 8 AQP9 5 B-actin SB35 FE 1Y LA AE
Jy AQPO mRNA 535K F-.
1.4 %itgsam

B LA % £ s FoR, R SPSS 10. 0 ZE {3 xS 36 4 di itk
TIPS REAR ¢ KB

2 HR

2.1 FN4ARRIETAL

JEHET T Nk 2 22540 58 B, i 28 TR S 400 T2
BIEH . TR M, ICH J5 1 h AT AR A% WL i 45 J& BBl 28 41
B , 22 S5 WG I ) Y SE K, Y 1l X 38 3 1) J&] [ 1 ICH J5
6 b, ML I 5] B L 200 L [ B 48 5 , (5L 4 M 285 i 1E 5 ICHL i
24 b, T i DX U 2 0 B S L A e, B 4
22, I o TR AR S B 0 MY, 22 )5 11 I B T AROR T UL W AR
ks ICH J5 48 h 2H 2 A a5 g WA 5, i1 it DX 40 Y 28 M IR BT, 4%
B4 AR AV 2 T d, 20 B i e s, T DL T A e 5 44
Mg AE (K1) .
2.2 AQP9 &k T AL

THC 255 87, AQP9 —F 1E & 20 UM K il Bz ot i 25 . K B
oG £ 55 238 R TR 2H 4% I B 5 0E 2 A — 2, T ICH 2511
TR 2 —Bh 728kt . ICH J5 1 h ,AQP9 5531k T H i ]
B o T A AR KA AN T N AR A (P <
0.05);ICH J5 2 ~6 h,AQP9 FRIkZHFET, Z 6 h R HEAL(P
<0.05) , fUBkZE AT UL #3524 b J5 AQPY XU AR )™
123435 ,48 h JU WL (P <0.05) , T XU 3 487 5 | ok 4 J5E . 5
BN 4555 = B Bl #% B ( circumventricular organs, CVOS) | K ik
B 5T Ve ) E A s DR il b JE BT ZH AR R R IR
A E ST UL AQPY K3k ; B S A T, H 7 d T
BETERFARHACP<0.05) (El2.3), FOLRIRES R BIR,ICH
J51.24 .48 .72 h A1 7 d BFBEN, A] WL AQP9 5 GFAP %35
OGS DR B2 B afn Je e DRI L Rl X, CVOS T B figi iR
¥ ES, AREW B T HRFRA(E4.5),

A:ICH /5 1 h#L k4% ;B ICH /& 24 h &% BB k& A
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B4 HAEBRERMET ICH S48 h TEM GFAP(¥f) 5 AQPI(GE) RERRIFIZLER  ( x200)
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B3 i mikARH AQPY HyRETL  (THC)

2.3 AQP9 mRNA 48 %4k

AR S5 43 AN T 1E R B AR T A 2 2 A ot 2 i
JAE4141 AQP9 mRNA ()& i, 453 BoR : F R4 AQP9
mRNA & 51E# 4 0 WAk, 4] AQP9 mRNA [ R ik
N5 —Fh AR kit L ICH J5 1 h, AQP9 mRNA & EEHE
i TBRTFARA(P <0.05) ;B G B FEAR, T 6 h 2 &A, B
B AR TR TR (P <0.05) ; B 5 132 #r 71, 22 ICH 24 h
FLAG 0B, AQP9 mRNA & & 8 & PR F AR (P <
0.05),H T 48 h ikF|I&(E,7 d if AQP9 mRNA &= &5
THRFARH(P <0.05) (K 6),
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3 it

7K 38 38 £ 1 21 (aquaporins, AQPs ) & —2H 5K
HL i 50 d B P 2 DDA D I A IR AR B R . 1250
1k, NZRE 2 L S i N 7388 se b i 13 FhoK i il
HE LB AQPO-AQPI12, Hrfr [ 2 LR A I 51 6 Fif
JKiE 38 & H, Bl AQP1, AQP3 ., AQP4, AQP5, AQPS
AQPY AR5 XoF 7K 1 JHE At 775 J5 3 35 1 (9 AN W], AQPs
ﬂﬁj\ﬂ\]ﬂ(ﬁﬁ ( aquaporlns ) Zil| 7J(JEf {EE LJE ( aquaglycero—
porins )2 AN o (UM K i, T # R 7K
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AN, BT H A SR LR GEE . AQPY JE K H
W, AP E R R RSN R
T IR R AN A LS e e 2 e an i i 7
AR SIZ 06 2R FH G R R R PRAZE A 37 i S A
R D i — 4 R 1, 32 B R A
8o 20 = R ¢ O 1 R B S
FEIR A7 B IR, S 80 A5 P RS il 4 L i 3K 2 A
KB, PEA LA B, Fe S BOUK H i B OE AL
SHAER R B R R ], B ICH 1 h 41, AQP9 mR-
NA E R FARYIFEA, UL 3.6 h i s 3 Hobss
T DAL ot U i D L) 200 A D i 3 G i 440 R
PO | B UG ST e o 1 s 11 R B 2 0
WG Z WL, AQPO SRR FEAR AT LAy /b 240 Jfd [1] Wy
HEAANBE P, 533 41 PN 7K T, DA T R 4 i T
A TIRe A X E . 0 ICH 1 h, AQP9 [ H: mRNA
S WA BE S PR R X
SEEEE R R 0.5 U e A K R G,
i 25 ) A S, S ot T RS T O, & 24 h ik B0
B, L5 T RRR UL B B AR Ak, el A 24 h 5 R S o
E2fE 1k, Bk 24 h K LUE 450 B o B 2451k
(ELR F T O B0 o ek 8 220 8, i 4 36500 2 i
FRITIN 21 85 1 4552 ) PR -0 R il 4 48, LAk ™
I AR o R AR ST R [ g %At
25 isf I S A R PR A4 DR I R, AT 1 — 25 fin
G S I S 4 o O I A A B — TS A A K fi
J V- i B 2L , o — T i 41 2L RE f A 1 7 EE AN
5| A PN TG AR i 1, FLIR K &k, R A
MR AL, BEFE KW, Y pH AR T 5.5 i,
AQPO Xif FL R A4 38 15 M b A= BN B0 T 3 4 £%, 55—
JrifT, AQPO A 63K T L4 B e fig i 2ot i =07
M LZS By M RERI 2878 1Y AQPO AT {24 FLIR s 7 3|
MEICN AR M2 LB R . I, RE
FHEM T AQPY W] fERAE AR OC , SR
7 ,ICH 24 h J D)5 4B By, AQP9 mRNA 245 B i 44
i, 1M THC WL AQPY T2l Fik ) vz L, JLHJE ICH
J&i 48 h, AQP9 NANAE 55 /K- AR 2% DI AH G 1) CVOS
WA A I HAE 51808 FE R 235 A DG B0 R B i 00
T AR, SR R I, X — B B
P, AQP9 55 BT Jit J5t 40 B 114 4 5 1k b 1 E 40 M2 i 4T 4
fig 14 25 ( glial fibrillary acidic protein, GFAP) 33k,
FLBAPE 63k m B W 30 . p e A, I R AR Y

AQPY , —J5 1T I 15 K L gt Jo P iy 2585 , 53— J7 1T il
“FUBRTERR T AL 5L AR PR I R 0 L 33 4
2o, MFLIRAE el 2 ocRE QI B BERE) 5T, E T
T RE R

L LIR30, AQPO B H: mRNA ik g
AR, AT 2R ) R0 SR I A 0, A2 38 240 i P 7K e
FRFEE B, 2 T T S8 o 240 ML LA BR3P 1 5 T i s i 397
AQP9 J H: mRNA 3k b, W) 58 55 7K v fige S5t ~F- i 74
T REEACHHA A O, SR, H AT T ICH J5 AQP9
IR BTPRAEALE] A TERE A TR — T
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