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BAGI BMECs ot HIF-la VEGF MMP-9 mRNA {353k, Z58: G4 24 h i, BRI BMECs (995 P & A7 1% %
R HRZE ] S R (P < 0. 05) , 45 1E 5 LI 2L B 4% 390 ik 5 205 0035 4L LA 25 S R 12 3 L (P > 0.05) s 42 h
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Study on Protective Effects of Naotong Soup on Brain Microvascular
Endothelial Cell Injury Induced by Hypoxia-reoxygenation

HE Zhu', KUANG Shixiang”, ZHANG Shuseng”, ZOU Jiali’
(1. Third Peoples Hospital of Guiyang, Guiyang 550000, Guizhow, China; 2. The Second Affiliated Hospital
of Guiyang College of Traditional Chinese Medicine, Guiyang 550003, Guizhow, China)

[ Abstract| Objective: To investigate the protective effects of Naotong soup on brain microvascular
endothelial cell( BMECs) injury induced by hypoxia-reoxygenation and its mechanism. Methods: Pri-
mary rat BMECs were identified and passaged to the second generation. BMECs were divided into con-
trol group, normal serum group, hypoxia-reoxygenation model group, large, medium and small dose of
Naotong soup medicinal serum group, BMECs in the later 5 groups were put into the three gas incuba-
tor for continuous infusion of mixture gas (95% N, and 5% CO, ) for 24 h and reoxygenation for 2 h to
establish the model of cerebral ischemia and reperfusion. The activity and the survival rate of BMECs
at 24 hours after hypoxia and 2 hours after reoxygenation were evaluated by MTT assay. Real-time fluo-
rescent quantitative PCR was adopted to detect the relative expression levels of HIF-1a, VEGF and
MMP-9 mRNA. Results; Compared with normal cell groups, BMECs activity and the survival rate of
model groups was significantly lower after hypoxia for 24 h(P <0.05) in the later five groups, and
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there was no significant difference among the later 5 groups (P >0.05). Compared with model group,

different dose of Naotong soup medicinal serum groups were significantly increased after reoxygenation
for 2 h(P <0.05). The relative expression levels of HIF-1oao, VEGF and MMP-9 mRNA increased in
model group (P <0.05). Compared with the model group, the relative mRNA expression levels of

HIF-1a and VEGF increased and MMP-9 mRNA decreased in Naotong soup medicinal serum groups,

the changes were more significant in large, medium Naotong soup medicinal serum groups(P <0.05).

However,there was no significant difference between normal serum group and model group (P >

0.05). Conclusions: Naotong soup can protect BMECs after hypoxia -reoxygenation injury. Its mech-

anism may relate to up-regulate HIF-1a and VEGF mRNA levels and down-regulate MMP-9 levels.

[ Key words ] Naotong soup; ischemia and reperfusion; brain microvascular endothelial cells; blood-

brain barrier; permeability
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41),0.76 g/mL (/NI E A A) . SD KK 60
HBERLA SR T 5 2R K L /N T ik 3 37 4 4
415 K, SIRCYBISLI T kaE) O e
A2y, R N RN A AL 2 0 R
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2 N 0. 1% %) Jie J57 i 315 4k 20 min, 3%



14 il BAF I 0 R R A A I RN P B A ) PR3 1

20% FBS RiFREEZ 14k, 1 000 r/min B.0> 5 min,
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MR, B 37 C =354, e
A95% N, 55% CO, \ESM, R FFE0. 5 L/
min, f{4 24 h, FREART S AR BT S
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AGGG 3", Fi#814 5" GTGTCCGAGGAAGATACT-
TG 3', ¥ 144K & 236 bp; B-catin mRNA [ {i#5] 4.
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Fig. 1

2 BMECs VIIE FA7 K 4707 Jo 2 7 4 5 (< 400)
Fig.2 Identification of factor VIII related antigen

in BMECs by immunofluorescence

Morphological observation of primary BMECs

2.2 BMECs BTl S Al 5

BRAE 24 h AR A i E ¥ A ] 7R S 2 I
T IEH M 410 BMECs 7 P B A7 76 2R H 5 0t
MR R (P <0.05) 3% 5 ZH[A] FL B 22 5 4
AR S(P>0.05) ;5% 2 h i 5 2 BMECs {1k
LAF 16 ZATH RO L W 2 TR (P < 0. 05) , Thi i
T AN (7 790 5 24 I 2k A - SR AR TR 4 ]
BT (P <0.05) , 1EH ML 4 BRI 22 5 T 5¢
AR (P>0.05) . S5 2 h PRI JiiiE i
ANTRIGR 5 2 1L 20 IR LS 2H 9 BMECs 975
P B A% AR A A HG B 4 A e A P B S TR (P <
0.05), W1,

*®1 H4A24hFEEA2h 4% BMECs R BFEZR(x +5,n=6)

Tab.1 BMECs activity and the survival rate at 24 hours after hypoxia
and 2 hours after reoxygenation in each group
. BMECs 5% 24 h BMECs %2 h
BMECs {4 (0D {f) TEEH(% ) (0D fH) TEEH(% )

X B2 0.748 +0. 065 100 0.748 0. 065 100

B4R - B AR 0.375+0.052"  51.22 +3.11" 0.425 £0.047V® 62.38 +4.45V®
T I 40 0.388 £0.052"  52.38 +4.02V 0.438 0. 051 63.27 £4.57%
i 388 2 KR & 2 ML 0.412 £0.044Y  51.34 £5.28" 0. 685 +0. 0522 82.75 £7.41
i 368 37 Hh 1) B 24 0T 2 0.405 +0.039"  53.22 +5.42V 0. 638 £0. 048 77.53 £6.55®
i 2 /N0 e 2 ML 4 0.448 £0.046""  52.59 £4.93" 0.576 0. 044 61.05 £5.343®

5[] — i 4] 5 00 BB 2 L #52, P < 0. 055 5[] — I 1] S BRI 2 Fe 45, P < 0. 05, ) 55648, 24 h 4%, P < 0. 05

2.3 BMECs # HIF-1a. \VEGF MMP-9mRNA ik

SER e i PCR 45 R - 5 1E 5 40 i LL
L BRG] HIF-1a VEGF MMP-9 mRNA [/ %} 32
KB TE (P <0.05), SERLZ LA, N
KB NS S 40 HIF-1a . VEGF mRNA
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AR 255 0 T FF B, MMP-9 mRNA i 41 %F ¢ ik
I R R, i 3 PRI ) FRak AR A AR i
AR RS M A B (P <0.05);
IEH M 4 S BIRA e, HIF-1ao , VEGF \MMP-9
mRNA A X KRB ‘R EZF LR ITHE XL (P >
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BB AR B, HIF-1oo 76 O P4 4 g
AT AR RS, 0 MMPs VEGF %3 PR 178
P A WRGEIESS  HIF-1o (93535 5 BBB @5 1k
ks ELEAESE Y S DR (Rt HIF-la 33K 44
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%2 44 BMECs # HIF-1a \VEGF #1 MMP-9 mRNA %t %3 (x +s,n = 9)
Tab.2 HIF-la,VEGF and MMP-9 mRNA levels in BMECs in each group

il HIF-1oc mRNA (2 24¢T) VEGF mRNA (2 24T MMP-9 mRNA (2 ~44T)
papiizEa) 0.293 +0. 032 0.310 £0. 040 0.334 £0.025
[TV aRATN L BinEAE 0. 485 +0. 052" 1.008 +0. 128" 3.010 0. 260"
TEH# IS 40 0.748 +0.041? 1.372 0. 363 0.943 £0. 148

2.148 +0. 062
1.847 £0. 032
1.275 +0. 048

388 97 R 5 24 L 2
i 368 37 P R 245 109 4
i3t P /)R] i 2 L AL

3.208 0. 446
2.669 0. 2657
2.234 £0.552?

0.409 £0. 054?
0.582 +0.081%
0.805 +0. 102

W 5ut AL AL, P <0. 053 SEIRIAL AL, P <0. 05

VEGF SRR M4 8 2 Pk R 7, 768 A 148 K 46
15 BBB i Py A AR DR,
VEGF TE N AAT D i ik o 76 M i 1L 7535 10
155 VEGF i it HIF-1o P53 608 BRI AR 1E
I, WP, a2 BRI 52, A6 ik e 0 P90 0
Hfie ik VEGF 53R 38, sl o th 25 & 07 T Fil 4 5
HIF-1o (3% 35, ¥ M #00E HIF-1o/ VEGF 38 %, 3
iE— AR VEGF [ 3R3k , Bk BR3P A BRI ke 1
FERETER A PE ]

MMP-O Ji Kk Jit 43 Jeg 25 1 g 2 % (MMPs ) 1)
BN, AR TR, MMP-9 4 B DA TG T 14 1 e
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T , A 3 fife 40 B 0 56 5 1 43, IR BBB 1 58 #E 1
5T R , 78K B ke 078 3 P 45 /5 MMP9. 2
55K i B T %, 22 BBB Y5 i 1, 5 BBB 45
o R INRE B IR B DM 62 2 L BB
— P WFSEUESE i i rh 2 5 07 T RS 15T,
T R i ke 10 P A £ MMP-9 R i Rk, H] LA
RAERRAER

I 388 3 2 150 B 04 3 Ao I i R 22 50 R AR
EFXE VD LA BRRRAE - S5 B, T BRI, i
ZRASREL , A6 2 7% , eI B 77 A, o i 8 A L9
A R o T v o R AN ML, I A7 0 5 7K
WS 0L A6 265 5 il LA B AR, TR O I, R RR VR T FH
XAl s, AR TE I BRI g s TR
IR G b 2 il B VR T 5 7 LA P 2 25 3R B ft
Mlits & o 125G 1, 2SNV AR iE 4%, W
PP Ty o A TR0 I R e 52 B i s
ARTF AR Lhgk s VD B BB IR, B0
VD KA Kiefehe s, il nl g v KR H
CAT DX 1 25 4 L R ME A 240 T 1

ARSI HE R W, R AT AR - 52 SR 52 il fii
i ML FFE T BMECs 3473 )5 , & BB R 20 1Y) BMECs
TEPE R AT R AR, T HIF-1 . VEGF .MMP-9 mR-
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F i 25 M7 T WG , BMECs 176 M S A7 16 4
RIZH i F+ &, HIF-1a . VEGF mRNA (/)35 &
2 138, T MMP-9 mRNA [ 353k & S B 5 R
Gt M Al W, R B R - BRI e — O |
HIF-1o FE A 155 3235 0] LAA 30806 HIF-1o/ VEGF
B, I A UE R BESE LR VEGF Wk B — 7
[l HIF-1o i 2238 0] L5 B i 40 58 ) MMP-9 1)
E 253 o 25T i AN [R5 o 2 003 T
J& , RIAT W] Ltk — 25 A %00 _E A HIF-1o B2 A
yFeik , FEmfE o HIF-1o/ VEGF 38 [ i30T |, 4kt
T WL VEGF 1y 323k ; Wi ] 8 2 R I
MMP-9 JEIRIZRk , T[] 2 55 R0 AT I i 5 3 525 1k

WS 2, WiE 7 v] LA AR — 52 SR 1 Y il
PO AE P9 R A0, P RE S PR R 3L 2 5300 7
KA BBB il iBPEA 5%, (1) -8 HIF-1a mRNA 3
ik, AR #F HIF-1o/ VEGF 38 B% /9 3803, 3%
VEGF mRNA [{)35k; (2) 423 HIF-1 amRNA [
FRak TIPS MMP-9 mRNA (133K
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