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Upregulation and internalization of AQP4 in infant rat brains with bacterial menin-
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[ Abstract | Objective To examine the alteration of aquaporin4 ( AQP4) expression and investigate
the occurrence AQP4 internalization in rat brains with bacterial meningitis, so as to explore the possible role of
AQP4 and its internalization in the brain edema of meningitis. Methods Group B hemolytic Streptococcus was
injected into the cerebellar medulla pool of rat brain to establish a bacterial meningitis model. The brain water
content, integrity of blood-brain barrier and expression of AQP4 were measured by wet and dry weight methods,
Evans blue (EB) staining and Western blotting, respectively. Double immunofluorescence labeling was applied
to detect the co-expression of AQP4 with early endosome antigen 1 ( EEA1) as well as mannose-6-phosphate
receptor (MPR) , respectively. Results Compared with control group, the brain water content in the model
group increased [ (81.4 +£2.3)% wvs (77.3 £1.6)% |, AQP4 expression increased [ (57.41 £7.00)% uvs
(44.50 £7.45)% ], and Evans Blue content had no significant change (4.35 £0.21 vs 4.27 £0. 33 pg/g).
The co-expression of AQP4 with EEA1 and that of AQP4 with MPR were observed in meningitic rat brains.
Conclusion AQP4 in rat brains is up-regulated in the bacterial meningitis model. Meanwhile, the internaliza-
tion of AQP4 occurs in the model.
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HLEIIF B 708 G, AQPs 1 B3 v, UK i 3 4
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BERWE? AR R K BRI R o 72 o, AQP4 7E JiRi
IRk A R BOPE L AR AT T L I 45 DR B0 TR 1 I
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1 HRE 7%

1.1 A

B i V5 1L P 5% 3K T ( group B hemolytic streptococcus, GBS)
DA PR i DR B R R 2 SR AR ) R A i 2 S s 4R L /N BR BT
AQP4 BATEREPTAR At I P& 1 (early endosome antigen 1,
EEAL) £ 5 BT 1A /N BUBT H 88 85-6-8% iR 32 /K ( mannose-6-
phosphate receptors, MPR) BATE iKYy H Abcam, ftii AQP4
Z FUREYUAN B Santa Cruz, /NRAT B-actin —4H11 B L ETHAZ,
AHRE 2 ZHi il [ R 20 R B R K AL RS B R
BCA 1271 & \DAB BT &L BE B il & A8 =X, F
P/ Western — 40 3 Bio-Rad 2w, HAt ¥y 4 [ 7= 43 #r 46,
1.2 #& Birssk i nAR

BRI L PEE IR B D bR 42 A T I SN M B R B, 37 C 8%
TR, B P 2 INTE R AR IR 5 AR K X R K o, AR
FRERIK PhYE 2 YR SRAI 43 G BEASCRSIN VA1 VR g ek 2, 8 R TRV
e BE R 10° CFU/L,
1.3 e R AR 5

3 % SD K 34 H(IAB &2y 50 g, MEMEARPR, W B 5 K
BRI L) 40 2 AR K (n = 18) X IR EH
SIS (AR A, n = 16) o ki 5% e B AR 1) 375 5 5 IR STk
(7 -8RI o 3. 5% FK A ST L Js 1 S PR T , /) i 42 i il 5
FIZEER, Wl SO WL ik H W (CSF) 385, g4l A GBS F &
W50 wL, A BER KA SO0 wL TR A BEK, RFEET
23 C, AR R
1.4  #m iz 47K (brain water content, BWC)

FEFPA TR 24 h 5 BB AR R IR A, 95 C A T R4S
e T EEE AR TR, U AR & K BWC =

ORJTH - T hra) /MR E x 100%
1.5 s fix R (blood brain barrier, BBB) i i 1+ 449 ) &

YIRAELLIEHT 2 h 2 M IR 5T 2% fF SCREE (EB) %
(20 mL/kg) ,2 h J& 2600 v A B ER K wh k. A FE i TR
Fii , 4% 3 mL/100 mg i 220 A B B B, 37 °C1E IRV 4R kD'
$EEL 72 h, $RBORA N725 435000 5 3 (P K 620 nm) i H
S EEAE L D(620) ], FHAR HoMi e il e AR it 2k, FR A5 i 4H
L EB S H,
1.6 Western blot #|

HEFPANTR 24 h JF A ZEFETE 0. 9% A BRER K whidk , T 5 B
ki, 53 1 SRR B2 T, 240 Pt e A o B MR 11 5 BCA 5 2R IR
BE R R R B — B, B B AL (30 pg) , SDS-PAGE
MUK B AR 1, A R A 5 £ PVDF I |-, Western
B 1 hy 1500 /N BRAT AQP4 PR FERESTIK 4 C i 1,
1:3 000 HRP AR EH/NE 16G 37 CHER 1 hs;1:1 000 /MEL
Bt B-actin FLEHEHIIR 4 C 7, 1:3 000 HRP 4ric iy 5N R
IgG 37 CH¥HF 1 h; DAB {4, i i Quantity One Z{4-2 5 B4
B, 255 AQP4 Fl B-actin ) FLIEHZER .
1.7 #Ach) & HE 3 & B % 9% 5% b

FERNANT 24 h J5 3. 5% /KA Sl I s TR S BRI, 20058
W 0. 9% BB K ik, 4% 22 B P VIE 3 11 5, R 4 Mg , 4%
22 F R [ 28 1 7K, 30% FERE MG K VLR, vKER Y Fr 2 2Ltk
Yk o HE 3. 5 B HE YL o, Gy 28 6k . PBS ¥ ¥k,
0.3% Triton X-100 £ 30 min,0. 1% BSA 37°C £f[4] 90 min, if
UFRR—ILIR A 4 Cad B, PBS Evk , AH N A — 1 37 CHg
# 90 min, PBS 517 ,5% DAPI-HI LA E 5 min, PBS JEVE,
50% HiE Ao ZAXT R 0. 1% BSA U —HiaE .,
S £E B iHEE (LSM 510 Meta, Zeiss, Oberkoc hen, Germany)
TS R TR A IR R
1.8 itsxaE
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P HEAT IRE A I B LAY ¢ ke
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PRS2 /b B B> B R BN N R B RE I A
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e, L fi S JEE % R 2 4 e T 9 i 5 o) ML AT HE B 4 5
FEASFUIN , A I 48 P A i = (1B 1)
2.2 A KEMNETER

Xof MR R S5 2 i 5 K iR (77.3 £1.6) % . (81,4 =
2.3) % , SLHHHENT R B BT (P <0.05) .
2.3 BBC @& Mn 2 4R

YRR AN SE 85 20 EB & i 4350 Ry (4. 27 £0.33) ((4.35 =
0.21) pe/g, B LG #2257 (P >0.05) .
2.4  Western blot #- AQP4 & & ¢4 &k ik

SCHZH AQPA Foik i (57.41 £7.0) % &Nt HRZH (44. 49 =
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2.5 g%k m AQP4 5 EEAL & AQP4 5 MPR
(RS &

X N Ml 2 Jo v B 400 9 TR R BRI ) EEAT B e 301 1A
PRFRICH) MPR 3K G55 , A LW & AQP4 5 EEAL 5 AQP4
5 MPR (335K 5 52560 41 K ik Bz B b EEAT & MPR & 1k 38
%, [FI} AQP4 435 55 EEAL Hil MPR JE3R3K L i34 £ (A 3,
x1).

F1 &FEKXR EEAL f1 MPR RiER K HBER AQP4 73515

TR AR B SR EEAL B MPR (02554 Bl (n =4, & 55)

Bl HAKXRMEMXREERFEZEL (HE)

AQP4 5 EEA1  AQP4 5 MPR

EEAL %% MPR ¢
! 2 21 . IR JeFKHY ki
B-actin— [ S 4310 TR TR HL A (% ) Al (% )
AQP4— B | —32x]0° X HRZH 2563 +367 2990 + 667 0.34 +0.01 3.81 +2.27

FH A 52349 +7339% 41607 £14261* 65.85 +6.74* 31.56 +15.80?
a: P<0.05, 5 n ki

a: P<0.05, 53tk
B2 XJERAFILIAE AQP4 HIFRIAKTE

20 pm
—

20 pm 20 wm

— — el — § ®
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20 pm 20 pm

o

AE.I.M:AQP4; B F:EEAL; J N:MPR; C.G.K.0:DAPI; D H:AQP4, EEAl 15 DAPI =4 #4%; L.P:AQP4, MPR 55 DAPI =% %47; A~D.I
~L:xm;E~HM~P: 254
B3 RERANEZHXRME RS AQP4 4515 EEAL #1 MPR B Rk ER
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AT GBS 1 A%y BUAE i /)M i v, 5256 2H 4y B
LR BB EE G R IR, HIE e €2, 18 75 i J168 % fii 552 Joit A5 8 7
YR, [FIE AR K S O REA B i . PRI, FRAT T
Tt ] GBS 175 5 1 &1y B 20 T7 1A i 8 i 7K A AL

i 7K Jie e e AR AL 3 DRy 40 B B 1 7K i ( eyto-
toxic edema ) A Ifil 4 J& £ 7K b ( cytotoxic edema ) P
1T ARSI v ifin G 3 B 3 P A 0 45 SR B R 52
gl AT A EB & B RSt it 25 5, 4R TE GBS 4
T 24 b J5 55 B 40 1 0 S % 1 A B v I K i ) 2
FYL i 1 J o O 455 5 56 Ay 4 50 200 i 2 kK b Sy
3X 4418 Papadopoulos £ i iof Hiy 85 W 42 T IE 5%,
AT BT 2 57 3K TR % 36 h S5 i i) /) B i 5 ¢
kG DA 52 390 S 2R %) 200 e 5 A ki K ek 1 T S AR A < TR B 4
L e fH o A o s 2

AAFTE B AQPA TE AN [m] 248 1Y iy ki 7K ik 11 2% 2
R Ik A b R AR 8 A A [ < 70 200 e A ki 7 e %)
Ak R, AQP4 Fe A I &y, AT AL HE K Sy HEA AT,
T EE 240 R K i A I A U 1 B K b o, AQPA UTAS R
TANMTaTBR 22 A K A0 B IR0 AR S A ik 8 A
IR KA RS, AQPA B IR IR R i/ . S
BROTL TN Sy, 7 40 i 2 M i /K b & 2B R St # v,
AQP4 3k b I 7E 5 B 40 i 18] 5 5 /K 43 09 [m] 1, B2 B
JEE BT A LA A T K, R, AQIPA F 2 15 3 e X 24
JL 25 P i K o T 5 — Fh A I R ZR (maladaptation re-
action) , ] AQP4 F T RERFAT 1) T a8 i 5 2 s
e H B8 200 L A A B

AWEIE N, EFE e AQP4 i A I 40 i &
(human gastric epithelial, HGT-1) /, AQP4 7] 7E2H it 49
VERIR &R AT AR 2R e A B A% i e o 5 750
FIHR P e T A v, Al 3 1] WL %€ 1) AQP4 P 4k i) 31
Gl B A ik RS 26 5 B K i 1) S A i R o, AE
AQP4 ik s v i [m] I 2 A AFAE N N AQP4 A AL Y 31
G, /0 D SCHRAGE o AR 5% L2 21 7 ik R A% i 7K b A
Biepr AQPA 35 5 FL N IR AR bR iC ¥ EEAL F 3 4
TARPRICY) MPR $E3855 , $7R AQP4 Ak ik A RLIBI A
ARG IR A . AQP4 7R 20 U5 b B A 2
HEBK L ZI e E SR, A B RLE D
AU AQPA YA T LA 5 Ak 4 i RS 2K i P & 2R ik
A7, N BCA ML N KB o3 A 284k, TEAR LS,
AQPA A A HHE T PR ToR AR I 401 P TR 4 5 BOHE I 4
JfE AL S AR B HK G 1B DI e Bl 2 A% B X A 7K
R A K RS B P AR LR, T AQPA SRR

JiE b3 AT ) AQPA eIk ek /b, 7 40 B Mk K b )
Az AR, R AR I R] AR — A A R ARSERY
i et AQPA fy A Al LA i ik A Bk, mT RE 2 16T ik
Kb AT B 2 — o
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