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FE K B TAT ke g A X 48 2 (brain microvascular endothelial cells, BMECs)3% #
7 ik, AR BMECs tafe it g AP T RAREEARAIH. 2B H4A5 1~7T AN SD
FUR KB AR R, 43k k3% #x BMECs 4aft. 18] E 2 4T LE BMECs 46 & 71 &5 vA B BUR 3%
it 49342, MTT bk & %480 BMECs 400694 Kh &, KA LR AL E E4R VI B -F48 X4
JAa CD34 R, AR AR i, 45 RAI, KB RRARR X369 X X, BMECs @it 2 % &
NEEEA K e SAKBT . SAR=_AY. WA AL, THNE 43R0 HIER, 25 %

AR R MR, FAREEXSD AL, RFTEFTEEFZH.

ME. 2REMGARZ, §TFivey

2., TTHE A X S BMECs e ksh 3z f by RIFAEA

KA

P B 440 2 kL SR S M A Y EE AR, LS5
MIYEERIAR, 7EME MR R AR Rt fE b B
HEEEH. FEEE0. MImERRES, WM
RIPERER B EM. FRR[ATE. KER L
& N B2 48 ffd(brain microvascular endothelial cells,
BMECs) #7572, ¥4 4 # 3 BMECs & /& R A 42 {1t R 47
M2 3%, FITFIRAHIA BMECs A HE ., fREE. %
AEULRMAERNLE . ABE 9z M BRI SR
BMECs, 5[H K H i 3% BMECs JiEAF], §EHR
i —F 5] 5 74T ) BMECs 538 7% .

1 MRI5A%
1.1 KWz

1~7 H#% Sprague-Dawley F, i, A& 5~18 g, Iy
HERBERKELRFHPH L, EHIES: R3IF
2002A040.
1.2 i®F

RPMI1640 Iy H Gibco BRL A &]; B EifiE
B L- SE B E Sigma 2 8); NaHCO, 4347 4K
B E B T HEEW BRI R A
BRAR. HERXRWA LEETAEMTEEGRAA,;
FFEBIE BYL 95 7 AR 2 i B PR A &1 BG4 1.
& (FCS)W 3 3£ [® Hyclone 2 &); LA VIII K T4
KPR Z mEHUA B AL P AR ARG R AR ;
CD34 /)N ¥ e FE PR B Santa Cruz /A 7); FITC 5
CEPNR IgG(ZH) SABC ¥ Hih —Huiks &

KB MM P B2 40 B, AEL R 3R

DAB B RAFI &SN B U L EAMEARERA
il
1.3 KFIECH

1% BB 0.02 mol/L PBS & Br i) i ik 28Vl
FET 4 CIR-1F; RPMI1640 582 R M E B &5y : 4
mmol/L L- B8 B, 90 U/ml AT &, 100 U/ml &
EH. 100 ug/ml R EF 3.7 g/L NaHCO,, BLHlf5
i pH 7.4, 2 0.22 um JEE L JERR )5 73 3%, 20 CIR
&M, AR 20%FBS, T 4 CRFF
1.4 EFRALIE

FEER RS TR AT — R 1% R EHMIE, 4 C
VKA . BEFRATECH, A A3 EhK VG 2 3, i
FRPMI16405¢ &85 FR MR KE TR 46, THPRE A, {5
FREFFW, nVF FBS, A FHEIREEM
1.5 #E#REFEAIEF BMECs

FEDBWT: OFKBOCMN: B2 R4 T7 RN
F R BRFL B, SHUAEE A7 A0 FE, BN 75% kS 30 s~1
min J5EUH, TTEEEME FEUH BUN, BN 4 °C T )
A BRERIK A @43 B KR K i R BRI TR B A 4 °C
T4 B BB I e (RS ST P A ) R AR 3 R /K Y 35 5 I
o VY B AR R AT A0 R Ak A AR I ML, 0oy
B A K R, TP 4 °C A B AR B R /K R R Pk oK g
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B @hI & B A 3% ISR RS, 4 CHIA G
PIA 2 cm X 1 cm X 1 cm HIEEREREBL, 38 K0 B R
FHRT B e PR, FIAIEE A 0.8 mm (9 0UZE XU
T (e F 4T B /NS B T ARR R B 5K 70 v g (] )
. BEIEEDIWN R, H& K/ 0.8 mm X 0.8
mm ()R B R (), @R ER: H % R B
TMNEEA 4 CHA A I/ NESRILAP, YEE 21K,
F B A U B R 20 S RN, 3~4 A 1% B RS 119 25
ml IR, BAKEFRE A 8~10 $; K K 4
MR AR IR B AMRMEEFEMT 37 C, 5%CO,.
95%0, M¥EFAEHEFFH TN 2 h J5, IMADVFR 4
M RE SR, 4R4ERE SR 60 h, BUHE AR, k54 2~3 K
PR 1 IR, BEMMRERKEE MR, #17%
R

1.6 BMECs £{%153%

Fi 2 ml 0.25% FE R H BEE MOH AL A L, SEI 88
TARER, WL KHR 4 40 AR [ HHEVE, LA 2 ml #T
#EEFR MR (5 15% FCS. 2 mmol/L- B&E B . 50
U/ml fF %, 100 U/ml % £ A 100 ug/ml FEE R) &
1A, AR A EOE S, 1 000 1/
min B5.0> 5 min; 7 LG, BTSRRI M,
5 X 10° A /ml PR EEM T 1% ARG KR
PRI
1.7 HEHEEZERHMIENEMMA

FIEAREEM O hy 12 h, 24 h. 48 h. 60 h
R 27 Je B R AR B A 25 B0 T W82 40 o B R
TR, MK TEA. ERRE SRS
%,

1.8 BMECs B4 E

1.8.1 %BEF%AAFILCD34 R EZLBMECs %
B3 AU B A K I A R AR RIR AN 1 X 10
A fml, BePP B TSC A B3R 0 24 LR 557 2~3
RJE, BUH %35 F, A 0.02 mol/L PBS ¥E%% 3 1K, FHIK
5 min, 4% % % FEE = E[E % 20 min, FH 0.02 mol/
L PBS ¥t 3 ¥R, B 5 min; IF# 112 10057 %95 5 14
30 min; N CD34 —H T/EW, BE &+ 4 Citw;
PBS Z ¥ JE, 0 FITC AR EPT/M R 1gG LIEE,
EV® & 37 ‘CIRE 30 min; PBS {HL¥E/R, 50% H it
R, RGCEBHME FTUEFRE. FAENES0.02
mol/L PBS A —HL TIER, HRPZEMHFA.

1.8.2 £yEmiaib s VI B FA X3R4T
BMECs FZHE 1.8.1 B 77 V) 45 4l B IE J 5 8] e,

PBS iE¥t /G117 SABC A ML A R0, EF

UrZE i i SR, B 12 200 FB KR AVIE T
L TIEUE, 4 "Cid 7 PBS EYEE, Wt R
Pt IgG TAEW, 37 ‘CIEE 60 min; PBS V¥, N
SABC 8 &4, 37 ‘CiE & 30 min; PBS {E¥k 4 XA, 1T
DAB &, MK, BWH. HAJG, 5 NUEHF
B, A BETIFE1.8.1 k.
1.8.3 BMECs ¢5E #9657 KH 1.8.2 B ikbR
12 BMECs, 508 F LS, LUK A A7 KR 3 (o ORE it
EHPBATEA M. 7E 400 585 F 7wl 33 AN A
& 5 N FUET A BE I 40 B EORD S 40 Ak, vF SRR
M@ T 43 b, X% BMECs 4i% .
1.9 MTT Ltk &5 BMECs 4 < #h 2k

P58 3 AU E A B2 4B LA 10° A /ml ¥R [R] S
BT 12 B 96 FUAR, LAY 200 pl, B 6 1L, 1
R 96 FLARAF BEFE MM 22, 1 000 r/min B5.0»
2 min, F _iEWR, FFLIOIA 200 pl ToIm i 5 77 0 A
20 pl MTT, 2k4EH59% 4 ho 1 000 r/min 2.0 2 min, 3%
R, FFLINA 200 pl — F IEA(DMSO), &% 5 min,
7t Bio-Rad 550 2= H 3 Eg bR A % +E 570 nm
HALOERME(A ). EELE 3 K.
1.10 FitE SR

SEIG B DL X 5 75, F SPSS13.0 i v #c A4k
B, HIFZE 5K AR, 850 KAEXUN 0=0.05, LA P
<0.05 A ERBEFBEM.

2 H#R
2.1 MR SENE

FEERVE RS 77 B B2 FUBR PN T LA 22 RO I, Y
HLOMA, FENGEE IS, I 20 M 5 A2 2 15 PO R
BEFE 24 h, 7] WAL P9 R REGI T e, (R BS AT D 358
ST H B EE 0 R U SR (B 1); 559748 h, 1]
NAFARESE=MAK. WAk, ZAFE. R
B, SHEBAREHES, MM A, BN
AT (K 2); BEAE BT R IE K, MR, 57
SR, £557 60 h BUHAEER S, P95 40 Mo AN G 5,
AL “HEIRAR” Ay AR, SO TERUE AR, BEaR
10~14 REFHIERE 3),

BEAh, TE A K RERE AR R AT AR KOS R AP R
WL TG. RGP RGBT, B AR B i 1%
hn, A RIS Bldith, TEEAURE. ZHAE.
ZAE. WiLEAZ, 2H 3R, BESEURE. £
IR E (K 4), 140 MR 2 e e FE g 2
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&7 BMECs £ K%&MTT %)

EE, Z A G B 6 AL TP EUE R, 5 1~5
KA LC AT B3 75 57(P<0.05); 3 10 RAEKIEAF-&
W 12 R B0 a6 FRE, WK 7.

3 g

P A L AN — P A0 B, T 2 R N i A
o BMECs DU TER Jiua i i 3t, S oA
X% L {5 AT Uit (cross talking), &% 4& FE/EH . B
FEXT P 2 A A R ph 25 22 48 (CNS) A T B RE
B A%, B A i OR SR eE o B AP 4R R T
(neurovascular unit)” B%& PRHE H R v I 459 95 B
FURIRN, PHERTC . TR 4H 5 i sl L 657 A 2 4 L )
kR R, Ha B EW, “MEMmesn” S
Y MK RS Pt o0, IR, BMECs LUK I
Al 355 ST AN R PRTAR FLAE o AR A i 25 44 R Dy e
TCRIEATHE IR M AR 40, BRI R 5 5 47 3R s
ARIE TR L PN B2 A L) T 0%, R R AR ST 42
TG~ BTN SS9 B A i Ok RER T EER T B

BATRE AL G 22t HRS K Pik)e e
ik B4y 8 B At B DL T AL IR A R
Hof P55 5 0 F 0 JE 0 S i85 57 BMECs 1) 777124, {H _F
R TIERE PR 2k, ME LRI 22 HARS I B i
MAFB thah, 7 e vt i A B AR K e, H4i
alifl IR — A LR P OB ) . B AR B
F A M aiA T iES AN A NI . W LA R v
T Geplass; JEAR A B Al A AR A4k, 75 S 4
ATV 7 B ) 40 BRI A e e RE BRIV K B D 5%
B SRS R TR BB, KA EmErZ), BN
S AN e B RO, R 4R T 2 AT AT B3R ER
BMECs 555 77 ik ok b2 .

FATIR AR RV B Dy 15 5 v 0 (1) o o I
WM. B S 7 RWFLER BB, 331K

ST I BEIRAR RIS 7 N IR TS 2R 21, BEORAIE
T NATZRPIT RS ORI P 12 A e L A7 A £ 19 B vk
fE, Mg 1 H A AR s G T REvE . AR K
I, AR 72 h WBGERER, DI % AT 4E 4 i,
A 2R R BT R B, RLE A & R At i i A7 A A
B A M AR KR TR AR () EACHEE, IX T At
R HE 8557 BMECs AN 22 &) ot I 55 I 2 J .2
o HFR R A A O RIET B R, &
N TE) b P R B i HAE AR A, X RTHE Ly N 2
WA AL Can o A P B AR AR (AT Al A R 5
A4 R T A KRR S, A1 B2 SO R4t
T, ATIAE P B2 4 A B a4k . AHIEST Bk Bk
F597 BMECs AN A8 H B 3 (1) A R A A IR A s
W), WA T4 B0 5 1R PR st it MOS0 M A7 eV e e
HANg, H2IRHRBIE, S0, IR T,
HAZT W{E. ZOREMA G, Y A s,

KRR 7 BMECs Wik R LL R O
PUEs FRpi R SR AL B . WALV IR 2, i
B, W RCRN /b B (L0 A0 B AT B T AL ZUR PRI @
FE R A b AT B TR B LY, T T =R
NEWENG o REHRIB A BAME R W BB A ),
DAL i ot SR B e, DARR A — 48K 1, ORI )
IER R, ATF9T K A 7 Hyclone Jif /|- L3 GE A2
BEFRIESK . Ak, HFE RIS R ME e B 1
i AERRIAf; @F 2 hJiEh 1 IRUEA 2R
(R EE 7 ) P R 4 R AT e R B AR K D 2 1%
1) 440 0 A R DR AR AR R (R 5 o 4l 2 )
(VAR ELIG 3R P AAH B SCRFAE G, 30 1 21k A [l 41
Moz s, BS, {5 b, Bl R g i oK A 3
FAKRUE, U nT B AL, Wm0 S an i, K L&
IF, AT R At B BOR AN 2, AR) TAARE K HER
OB BT S . FHPUZEET TR P E A ik B A B
(& FFIRS Y, 225 38 At o v b2, DA
AR A BRI R R AR AU R AL, LAk
> FL A T G
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Explant-culture Methed to Culture Rat Brain
Microvascular Endothelial Cells

Hui-Feng Zhu, Dong Wan!, Jian-Wei Wang?, Yong Luo!, Xiao-Yu Xu*
(The School of Pharmaceutical Sciences & School of Chinese Medicine, Southwest University, Chongqing 400716, China;
'Department of Neurology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China;
*Department of Histology and Embryology of Chongqing Medical University, Chonggqing 400016, China)

Abstract To explore rat brain microvascular endothelial cells (RBMECs) culture model, we used cortex
explant to culture RBMECs and observed the morphology of endothelial cells. After relatively pure cortex explant
were obtained from 24 h to 1 weeks old SD rats by careful dissection, cortex explants were putted into the culture
flask coated by 1% gelatin. After 2 h cultured in 37 °C, 5%CO, incubator, we move a bit of RPMI 1640 culture
solution into the culture flask including 90 U/ml heparin sodium, 20% fetal calf serum (FCS),100 IU/ml penicillin,
100 pg/ml streptomycin, 4 mmol/L Gln-glutamine and continue to culture. We found that the cultured cells began to
migrate from cortex explant after 24 hours, showed the spindle-shaped morphology and reached the monolayer
confluence after 10—14 days. Attachment and growth of the cultured cells were depended on the substrata gelatin
provided and high-quailty FCS. Immunocytochemistry demonstrated more than 95% of the third generation cul-
tured cells were positive for VIII factor associated antigen and CD34 antigen, which indicated the cultured cells
were vascular endothelial cells. The results indicated that relatively pure cortex explant of primary culture of RBMECs
was successfully established, which is more simple and cheap than other methods. This method and the model
system could be applicable to the studies of physiology, biochemistry and pharmacology of the brain endothelium
and could also be used to the studies of pathophysiology of cerebrovascular disease.
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