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[ ABSTRACT] Aim To investigate the effect of Buyang Huanwu Decoction on blood-brain barrier of cerebral ischemia and
Methods 48 nommal male SD rats were distributed randomLy to
Shanr operation ( n= 16); @Control ( n= 16); @Buyang Huanwu Decoction ( n= 16).

reperfusion rats, and explore the mechenism of the decoction.
3 groups: Cerebral ischemia and
reperfusion rat models were made using the method of thread mserting right middle cerebral artery occlusion( MCAQO), The brain
water content were measured 48 h after reperfusion. At the same time, The permeability of bloodbrain barrier was observed with
electron microscope and by detecting the content of Evans Blue leaked out the brain tissue of ischemic side.  The expression of
MMP-9 in different groups was detected by Western Blotting, The transcription of MMP-9 mRNA was detected by RT-PCR.

Results 48 h After crebral ischemia and reperfusion injuries, the content of brain water and Evans Blue leaked out the brain tis-
sue of ischemic side increased obviously, The breakdown of bloodbrain barrier was severe on electron microscope, the transcrip-
tion and expression of MMP-9 also increased obviously.  However, Buyang Huanwu Decoction can subtract the content of brain

edema ( P< 0.05) and Evans blue (P< 0.01), relieve the breakdowm of blood-brain barrier on electron microscope. The tran-

scription and expression of MMP-9 were decreased in BYHWD group contrasted with control group( P< 0. 05) .
BYHWD has the protective effect on BBB in the model rats of cerebral ischemia and reperfusion injuries.

by restrainning the expression and transcription of MMP-9.
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Conclusion

The mechanism may be
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AR % (BYHWD) A& . F A % H.
A NEB O KCEEF WA 12 LT A
R, T HAERITS 4 5. ARH RRER, &£
EHREN L kg/L, TREFREEA .
1.2 R 45reR

AR SD AR 48 A, AR E 220~ 260 g( 4
FREAFEFEFR IR T ORME), BN
N3 BFARL(n= 16) Xt B4 (n= 16) SH &
HEMAZESL K 4ml/ kg, £4 5 d; BYHWD 4 (n=
16) 4R 3B B BB 45 £ A 10 of kg 2oV i 4
BS5dF6daRl#tTTHEER,
1.3 KRG EE TR GITE

ABRE 10% K 4 4B (350 mg/ kg K E) L EE
HREESE, EFIEF O, KR FEE ATk, 43
H N fk B ok R OARR B ki, K REA B
ik, REEFSN B kit 9 XA H —/No A £ 4
(&L A FELAE, HAZ 0.30~ 0.35 mm), A F
kK, BB MTANRIE 2%, LKA 181
mm B, [ RBEMIE S, R 2 & B &AM+ 3
fk, FeEL EFT N kR nEILEE L%, ZE%
AFARATO, 24 E %A S5 RFETHEA. &
# 90 min &, # H # AT HEE. B4 K BYHWD
HTARBEBEERE 20 FHEEE, BFAL
2% REESURT A B E AR T Mk, £ E R
BH, FALERAY A, LL6OW JTH LR
B 37 CAEA
1.4 BREKENZE

Tt mBEEEE48h HFHAT 6 LAR, B
WL B, A E Bk T, LT R E N s
Mexe. REMLEINEE, AFE 110CHEE
#24h FRENTE, WEAKE(%)= 100x (&
- THE)/BE.
1.5 BrifxELFECBESEANE

BHB 6 AAR, THEFE 47 h & R #KES
2% f# L B 1 (Evans Blue, EB)2 mL/kg /A&, 1 h j7 3
WY KB, o FF A 3K, £ R Tk B B SR R
WE kA, BB AR B B R, U2 R AR
M mFEEERARNSE, E37 ChkB48h E
EHEK632mm LMEAFEME, FBEES AR

&, REFEH LT EE EB 48 (mg/L). il EB 4
BH EREW S E(Yg/ mm® KA
1.6 MBELEBNRFEZNE

BHUBA4RAR, THET48h 5, FEKRE
MTEMAM T RENHRARET 3 EEMY
2% 4 2 (50 mmol/ L Tris HC1 pH 7. 4, 150 mmol/ L
NaCl, 1% NP-40, 1 mmol/L EDTA, 100 mg/L PMSF,
Leupeptin 2 mg/ L, Aprotinin 2 mg/L) . K& T 4 %,
4°C# & 20 min /5, 12 ke/ min # /% 20 min, B # 6] £
7&K, B ELISA Kit | € & 6K &, 4 B L #E 100
Ho fim 2 x SDS |4 4% i (B ARAR 20 UL) £ 95°C
M5 min 5 E- 20 Ck AR Fo
1.7 MALEFREREREDD I ZERFRERNE

KRB EGZEENH, £ 10%SDS8% A I&
BrRF BRI (60 V B E) 4K 5, ¥ & & 75 5 #Y
MALEFE L, BBEEWHRATEZBZERE A
5% i Re 9k FEL T dF 4% 2 M 4 6, A5 L 10200 B9 L
FHA R MMP-9 £ 5w B F 4k f 101000 B9 &40 F
HRP(Santa Cruz ) e S #B A £ FHE L& G R #t
TRE, REABEEFRAAFLAALEZEY. BHA
J&C B (Sigma) B A Fro R ILFAM X BAE (T An—
#1) o M| Western Blot & & # )t % & (OD) & -
1.8 MHLAEFREREERL 9 mRNA A

M A LR BB B AR 4~ 6 mm B A, — 70°C
BRAF o ¥ Trizol X7 € ( Gibeo /A 8]) 1.8 45 #£ 4T Bl
FERMARN0. 15 EREFIAREERKES
min, 2% T 1.SmL EP €+, % 1 mL ir X\ 0.2 mL
17, BAE% 15s J5,4°C, 12 ke/min & 2 15 min,
W B - 2, m N 0.5 mL & 7 8, 847, 12 ke/ min
%0 10 min, 3 7 5 X T, /v A\ 15 UL DEPC £
RNA % ##, £ 3 0.5 VL Bl &40 K B i+ 2 28 B
K RNA & & . B 8 Vg & RNA # 4T RT-PCR K A .
T #E T RORL R R R AR 4 15 UL, MMP-9 E 3% 5| #1 4
5-GGT CCC CCC ACT GCT GGC CCT TCT ACG GCC
3, T#F 4 A 5-GTC CTC AGG GCA CTG CAG
GAT GIC ATA GGI-3’,PCR R R & 4 94°C 45~
58°C60s  72°C 90 s, 72 ‘CIE A4 7 min, 30 ME K, 7=
iR Bt # 540 bp. W % B Bactin IE XG4 % 5-
ACT CCT ACG T-G GGC GAC GAG-3’, R XL Bl #1 4
5-CAG GIC CAG ACG CAG GAT GGC-3’, ¥ # B &
77 400 bp. RT-PCR =417 1. 5% 37 Jig ¥8 %k fit b ¥k
(100 V 1 h), RHEWEH &, L Sximage 3 # AT &
E . mRNA AFULPCR M ALEES5H 5 K
KEE Z R,
1.10 EB SR 2% I B S PR A 2 38
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Table 1. Comparison of brain water content and Evans Blue

leaked out brain tissue in three groups rats

4 H n i 2 /K 2 (%) EB 5 # ( Mg/ mm®)
FARA 6 79.28% *4.57% 3.12%0. 65
xf REZH 6 88.72% *5.02% 15.87£3.96
BYHWD £ 6 82.52% t4.51%"* 12. 13 3. 04

a N P<0.05 S MRALNLK:;d N P<0.01, 5EFRALLK.

2.2 #MBAME AT A R A B iR I 1 A 2 M

IR 1(Table 1) ATz~ o i B I PV 48 h, XT R
2H Je BYHWD ZH & I ] K i - Bk o 21 23 EB & &= B
EETEPRAEKALA(P< 0.01), 1 BYHWD ZHfi%i
HIEB & &R A B R K (P< 0.05), &7
BYHWD X Ifil ik B¢ B A O 1 H

> (B
e
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S NRFARH, C XA, B N BYHWD 4.
Figure 1. The expression of MMP9 protein in the brain tissue

ern Blot)

of three groups rats ( detected by Western Blot)

2.3 KEMALEREEELEIEBFTIL
W 1 (Figure 1) )% 2(Table 2) fiw, BF A
2H g 2 23 MMP-9 25 [ 3RIARAK, i 6 I FE#EVE 48 h

S, X B A i ) 2 1 3Rk B R 38 0, T BYHWD 41
BN IR B A RIA KPR N IE(P< 0.01) .
2.4 KEMALEFREEELHInRNA B2
WP 2 (Figure 2) K3 2 (Table 2) flis, F A
2K BRI ZH 2 MMP-9 mRNA 2834 7K AR A, v 5k 1
FEVEVE 48 h Jo, X HE 2H S 0 A 2 28 MMP-9 mRNA
KT B35 B, BYHWD 40 68 B 2 4004 MMP-9
mRNA 1% 5 KF(P< 0.05)

R2 BFHEHARMALERSREAHRIEEERREAR
LR LR
Table 2. Comparison of the transcription and expression of

MMP-9 in brain tissue of three groups rats

a H n  MMP-9ZEH (0D {H) MMP-9 mRNA
fRFARA 4 1.5 0.05
Xt B 20 4 68 0. 69
BYHWD 41 4 47° 0. 48°
aJ P< 0.05 SxTHBLALE.
Marker Actin S C B

2. BEAXRMARAEFRERERH 9 mRNA K F( RI-
PCR) S NBFARA, C XA, By BYHWD 4

Figure 2. Contents of the MMP-9 mRNA in brain tissue of
three groups ( detected by RT- PCR)
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PR ™ B, B 40 00 LK R /K i, T BYHWD 4,
BBB N8R, B4 I A K B s

3 ¥ig

S B, I I T ETE 48 b, 1B IR B
AT BB A B e kot R 4 PR SRR, e U 8% B B 4
I B A K B 7K i, 3507 BBB )38 35 1 15 5 4
o, 1T AR R K AR . iR BYHWD J5,
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Figure 3. The breakdown of BBB on electron microscope in each group
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K B 2, 327 BYHWD A5 {23 BBB HI1EH
HNPHIE Fi7 5 S B e B R RV I A, X
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HJF 48 & A B (MMP) & — 45 Zn™ KK
Ca™ [ fe P A ok A5 11 40 Pl 41 36 I35 1) 25 (1 g, 76 IE %
RE T HIE AR IR BUR K o 76— S84 PR
BT, WEME I R, 2 5 AL M Az S
7 Fii d5fe 1fL P v B 4+, R EE AR FH B2 MMP-9,
MMP-9 0% BA i B B, 3= 22 F 106 07 PN B2 20 i 5 Ao
AR, AATTXE MMP-9 78 i &R ifil = (9 48 F H 25 9%
7. Rosenberg ZE07V 1 B 2 Bk MMP-9 ¢ 5 2 £k B
EIEIN(P< 0.05), HbA I B 98 1 K Bk s g, g
Romanic 251 I % FL#4 bk 79 B2 FH MMP-9 () 24 5 [ 40
4(3 mg/ kg) , BEFEAL S /N T 29. 9% ( P< 0. 05)
AT B A8, 30 #] MMP-9 () % ik % 1% o 7] {3
BBB, Yk 1M Y 1 7K P, sk /N A ZE kL, H B R —
ey T B BRI ) 37 F B
ARSI B Western Blotting £ R F1 RT-PCR J7 12
R Y A e oL T VBE VE 48 h JiE i o figi 2H 23 MMP-9 1)
BEARBMEREFEN . BRFERAMAR I EK
M EIRFFES, EHRE RIS FH#EE 48
h, mRNA Fl8 F R & & 2300, A BYHWD it
Ja, ~ /K %, BYHWD 4 A8 401 MMP-9 & (5
FiL KT 31%, 5 BBB ()45 B EA — 5, R
BYHWD W] 3@ ixh Ji D] %% 5% 7K V- Fé 18 45 1 490 i) MMP-9
[ FRIE, MR BBB, Wiz ik 7K B«
HNBHIE iz 97 BBB [ 4E A AT fg At 2 7 T Y

s R G R ER b e A AR S e -3 U =T |
IR R e H Ik I A A R S 1, R s A T
B P 1R LY R AN, BYHWD {#47 BBB
/e T RE S HRe Xt b B B BE 3 1, D8R B B AR
PR 4T ) B B A DA 5% A B I P A R
RINLEIA A E 2%, W K ER £ 5w . AW s 3
B, FINBHIE T3z 0 K BRI B I —F5 #EYE 5 BBB A
ARG E, FEHLH AT EE S M d MMP-9 (1) 3[R #% 5%
MEHRIEF XK. HHMHT BYHWD A H1H HIEEH
B F, AT i A P R 4T SR A 4 5% ) ER
BRI, T 4247 BBB, B 40 4] 1E 5 ¥F 4 BYH-
WD HIIXEe/EH, B HE 5 MMP-9 f12¢ R W], $471
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