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Mechanism of Sanhua decotion (=4f % )on aquaporind in rats with brain edema after acute cerebral ischemia/
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Neurology, The Second Affiliated Hospital of Wenzhou Medical College, Wenzhou 325027, Zhejiang , China
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[Abstract] Objective: To investigate the effective of Sanhua decotion (=4L %) on early brain water
content, penetration of blood brain - barrier and the expression of aquaporind (AQP4) in rats with acute
cerebral ischemia/reperfusion (I/R). Methods: The string inserting method was employed to reproduce the rat
model of focal cerebral I/R SD rats were randomly divided into sham operation group, model group and Sanhua
decotion group. After I/R, each group was then divided into 6 hours, 12 hours, 24 hours, 48 hours and
72 hours five subgroups. The brain water content was detected by the ratio of wet/dry weight to evaluate
cerebral edema and the blood - brain barrier (BBB) damage was observed by Evan’s blue (EB) staining. The
AQP4 mRNA and protein expressions were measured by reverse transcription — polymerase chain reaction
(RT -PCR) and immunohistochemistry respectively. Results; Compared with sham operation group, the
brain water content, EB content, AQP4 protein and AQP4 mRNA expressions were increased at every time
point after I/R in the model group (P<C0. 05 or P<(0. 01); compared with the model group, the brain water
content, EB content, AQP4 protein and AQP4 mRNA expressions were decreased significantly in every time
point after I/R in Sanhua decotion(=4L#%) group (P< 0. 05 or P<C0. 01). Conclusion: Sanhua decotion may
reduce the early cerebral edema and the penetration of blood - brain barrier, and down regulate the expression
of AQP4 after I/R, thus the transfer of water into the cell is decreased that may be one of the mechanisms of

improving brain edema.
[Key words) cerebral ischemia/reperfusion injury;Sanhua decotion;brain water content;blood -rain bar-

rier ;jaquaporind
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B 7638 o 8 5 K BBk /B (I/ROERL T =
6 7 38 X 350 Bk I B K e B B

1 MHEEAZE

1.1 S H Ry . hE 260~300 g B4FE SD K
B o225 SR RN E# LB+ .08
B, HENBFERESIBFARA ERA. 4%
H,BH R, HHEHI/RIG6.12.24,.48 fM 72 h
FRASAEH., G KHE 20 g, BAN 20 g, 3L
20g, %16 20 g AR KA ESAED 1 kg/L. HFHR
BIHEE I RGHEES 3GBFARAFMBERA
PEBEERAEK.

1.2 I/R BERUER Y - 3R A 40 4 0k BH 0T K iy o 30 Bk ol
HRMEE /R ER]Y, KRBy, TEFTD,
4 B A M sl Bk (CCA) . Fi i 3h ik (ICA) B i 5k
Pk (ECA) , 454, ECA & CCA jE.O ¥, 7 CCA iE
XA —/POEEREY 0.25 mm BB &K —k
¥BS5mm WEKE.Z2CCABAZTICAEBES> X4
18 mm, X KINATSIBkA D4, B4 LB ERE
CCA W,2 h F&RERE&®E, 84 CCA;RFAHUKG#HE
KHBEAN 12 mm Sb, KR HFEERA, KRB
MERE 24 h FHATED0 40 KM AE G RER;
143 : REESE R X M BT IR ; 2 43 . f) 55 0 5% B
34y mXS WG4 ABBEITEBRIREX,
0 R 453EMFZIAR.

1.3 MEKEMFEXEEEB SENE . ZF6HE
HARFE 5 REh¥y, 78 BR i &k & BB 100 mg B 4H 41,
BEAL00 CHEF 24 h FRHEKRTE,UGBE—
TE)/BEX100% B RS /KE, LR MK b
BE., BB 5 R, % Belayev FS A F B B
EEBSE - SHSMAELILH 2 h #% 20 mg/kg H
AR AR B4 B0k 2% 1) EB Y5 W, i il bR A<
BUH J5 i B B B 3 ml, 5B, 7E 54 CKIEFE PR EL
24 h, FEEIEHEIT T B KN 632 nm LW

BB R E (AE, IIRNHAS EB &8 (ng/g) X

2% 00 5 Bl A A

1.4 SREHMANE AQP4 FH H - 4 47 H N BT 8]
KBS R, REKRBAREREOM, #H2E
SRR Mo, BY T A O, REE R B0 4%

WERPE,ZAXRNUERE. BEKE 1~3 mm
W H A G E 4 pm BRI A ASE 2
R EK, B THRBIBA USRI ER B
20 min K& EALEE, MKW EBE 20 min, 4 11
7 3 A 30 min, 47 JI M AP AQP4(1 : 400, % H
Chemion 24 E])4 C &, i ZHi K& BRAR BER 10 RO 4
BIWHE,37 CHBT 20 min J§,3,3 - E XX
(DAB) B8 (DAB R —Hil Bt m P iiEHEARL
DL HAREER.EWH.HH . RIS R (PBS)
RE—DIEREN R, BB THEAEN M
MM, R A% 6 N EEREHEITUE,

1.5 SHEF-REEE RN (RT - PCROERE W
AQP4 mRNA . ff TRIzol #£BH L E RNA, #ifE 3
RA&(LEREEFTHIER, i cDNA A
AQP4 5{#¥y, B Takara Taq B§¥ " #, L B— actin i
WBR., RM&MHF:97 CHIAH 4 min, 95 CAEH
1 min,54 CiB X 1 min, 72 ‘CZEf 1 min, B — actin
K 27 WAHEIR . AQP4 K 29 WABF, |5 72 CHEMM
5min, AQP4 5% £ ¥ ¥ 3Kk 5'- GATGTTAC
TGGTTCCGTTGCTTT -3, Fi#EFE5H 5 - AGT
TTGCAGCGATTTCCTTC -3, ¥ BKE N
244 bp;B ~actin Bl ¥ L FEH K 5'- ATCCTGC
GTCTGGACCTGG -3', F #f ¥ % 5'- TAGGC
ATTTCTGGAGAT - 3', 34 i Bt & & 2 365 bp.
T R R B 4 B0R 1. 5 % RO BB B B RS E 5,
MEHXABTEBNEATSANSREKN A HIHE.
1.6 Geit2E4y#7 . B F SPSS11. 0 #4347 53t 4
W SERUHMB+HREECEDER,RF KK,
P<0.05 AZRELGITERE N,

2 & R

2.1 WEKBWEGE D:I/R12h 5, BRI AR
SKEFHEAT, EHEASASBRFARAUAUBEERE
GitEE (P H<0.01); =M /R 12h JFH
B e B 5 K B B B R TR (P #9<€0. 01),
2.2 EBEEBWEGK 2 KUARHALEBTEMN
I/R 6 h BRFF4A L . 75 48 h FH B B B 1, & B /)
REBFRAUAUBRERYESEITFE NP B
0.01) ; =L HHE I/R £oH S B ETBRFARA

®1 SEAXRI/RETAMOANBEKBREN GLs,n=5)

Table 1 Changes of brain water content after acute cerebral I/R in different time in each group(x4-s,n=>5)

2H 5 I/RE6h I/RiS12h /RG24 h I/RJ5 48 h I/RE 72k
BERA (76. 9340.26) % (77.3640.52)% (79.4340.56)% (81.1540.36)% (81.7140.91D%
BEA (77.1140. 16> % (79.5540.47) % * * (81.5240.98)%* * (83.2440.55)% " * (85.634+0.71)%* *
Ziema (76.8840. 400 % (76.9140.19) %24 (76.9240. 39) %24 (77. 0640, 20> % 08 (77.1040. 35) %28

T SEFPRALE. " P<0.01; SHES . A4 P<0. 01
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£2 SAAXRI/REFEMEAKNEB EREWL GLs,n=5)
Table 2 Changes of EB content after acute cerebral I/R in diffirent time in each group (x +s,n=5) ve/g

#4131 I/RJE6h I/RJE12h I/RJ/E 24 h I/RJE 48 h I/R/G72h
BFERE 7.6240.45 9.1940. 38 11. 4740.83 12.043-0.43 11.094-0. 70
HMAA 8.6410.35** 10.5940.55* 13.2740.72* * 13.68+0.52** 12.45+0.46* *
=B 3.14+0, 3082 3.20+0. 3584 3.0840. 2484 3.124+0. 3784 3.2540.1184

H.5EFREHS. * * P<0.01; SHERL W8 .24 P<0.01

£3 BEARI/REFFAMBALN AQP4I BEARZKFELN G+s,n=5)
Table 3 Changes of AQP4 content after acute cerebral I/R in different time in each group (x+£s,n=5)

H5 I/RG6h I/RJE12h /RG24 h I/RjG 48 h I/RJBE 72h
BFERE 0. 230+0. 014 0.22040. 018 0.21040. 012 0. 22040. 020 0.22440. 015
BRI 0.41040.031** 0.4504+0.025% * 0.480+0.019* * 0.560+0.015* * 0.550+0.020* *

=4 0.360%0. 0214 0. 4204-0. 0182

0. 44010. 0162

0.52010. 0292 0.510%0. 0244

. 5BERAWE. * * P<0.01; SE R4 & . 2P<0.05

#4 BAARI/REFFEEE AR AQP4 mRNA FiXKE Gts,n=5)
Table 4 Changes of AQP4 mRNA after acute cerebral I/R in different time in each group (x*s,n=5) AfH

45 I/RJG6h /RS 12h I/RJG24h I/RJG 48 h I/R/G72h
BFRA 0. 884+0. 069 0.92340.027 0. 91740. 046 0.834+0. 031 0.8464-0. 042
BRI 1.178+0.098* 1.2601-0. 082~ 1. 4804-0. 260" 1. 52040.018* 1.53040. 024"

1.010%0. 0124 1.17040. 0314 1. 24010. 0422 1.26040. 01524

=L AV 0.911+0. 0274

T 5BFARM LS. * P<0.05; HEIRIL 18 .2 P<C0. 05
1 2 3 4 5 M M 1

o SEa saom W AQP4

500 bp
400bp B —actin
. 300 bp
¥ b —actin AQP4
200 bp

100 bp

ABFRY;BAEEA ;C. =L HH ;M :Marker; 1~5 KKK /R J§ 6.12.24.48 M 72 h
4 RT-PCREASNZAXEI/R ERAMEL AQP4 mRNA FiX
Figure 4 Expression of AQP4 mRNA after acute cerebral I/R by RT - PCR in different time in each group

BRI (P ¥<0.01),

2.3 AQP4EBHERB (R BEFHEIELE2 4
AL GE R BN AQP4 AR EEL X THM
FEMER, ENEANEARENEE, 75 IMEKRR
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WM A SRR ;48 h Ja FH M4 AR
A, MR R 55 72 h S R E 00 i 40 41 4 i 1)
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A BT E] g AQP4 K EME TR A4 (P $<<0.05),
2.4 AQP4mRNA Fik(F 4,84 HBIHAEI/R
6 h J§ AQP4 mRNA EXHHBEAR . HEHARH
BEAF, &HERSBFAUALBERFLI#
B (P 1<0.05); =4k im 4 AQP4 mRNA Fikth
FEET 6] B9 B B 20 & . (5 & B 8] S AQP4 mRNA
FRER BRI AL (P 33<0.05),
3 3t @

AQPs BR—H E A KEFEHMARBEEZE
B, B BT DA 40 M B XS K RSB E A, R L A
#Hrhdt A 10 # AQPs (AQPO~9), LA 1.
3.4.5.8.9 3L 6 1,5 AQP1 4b, B4 5 # AQPs 1y
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AEER KRN EFRE®., AQP4 AR S5
MBS, EESMAEPRHE RGN B IP B4
BLCEE A RSN T RS 8 ERZXET
fii. BFFREZI,AQP4 5l H A K KRB 4 Fo
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WP RETEEER, FERKMBELRF A I AQP4
BEEERET, Atk E R MEERS,
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Verkman %7 AQP # KA & & (knockout) HF5E
% B, M AQP4 1 B AT &k o 3 B ek i
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guwsh, tRMER . FE. AFRHEI AN TIEEIL
P8 R, LB ) AQP4 33k AT BE X AR K i 89
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Taniguchi "B 57 8 7~ , 7 5 kb o A ke 1 4
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