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KA E N K ApEEFE R HEH AR B R
Oatp2 #0 P-gp BYFKI%

#F 7

A

XEfRE HIEK

(EIKERERZ M S LB E B2 AR, EIK 400014)

kS

s 3k ok 38 FR o o % 9 JZ 48 IE(BMECS), 18] B 244550 A LR sm e & K B A, VIIE

FAXIFR . CD34 KR it F IS T Mt B, S IE AR = Western ¥ i i5 40 )
SR AR ALIA B F 4445 2 KR A 2(Oatp2) & P- 4% & (P-gp)E3E i M A b L eg R ik, %R
BR, 134 BMECs £ % A 405867, $ 2N A A K. 32k mpVII B 48 % 3R %, 9% 4m fiidb
¥, CD34 £ B E AL EH O, mIBLhE 90%; 3/ mEA Oatp2 & P-gp kik, A -4 3 &
FAF BMECs #afefit. 427 Mk ik ¥ K13 B K357 BMECs, 7 ik B2 4T, mlehEi %, BAX
3779 BMECs LA 2444532 4K Oatp2 & P-gp 49 K4, %mﬂiﬁﬂ{ﬁJ:‘z‘%#h#%ié%éﬁwﬁﬁﬁ%a‘%ﬁ% T

Tk,

KHEiA

FRIfR4 UL PN BZ 41 ffd (brain microvascular endothe-
lial cells, BMECs) : [fiL s 7 F#(blood-brain barrier, BBB)
M EEHRER o, BARRETEA KR, 25 Fh e
B, O WHKEMFHEAK. & T AR SRR
BMECs &+ 8% MIA W E A% ., K1t BMECs 15
HAEEFRAETL CA) 2 N A T BBB g I T B9
PEA T Ry TR AU E . H AT E
MK T BMECs ¥4 B FIEE SR A 2R E, (HY
ANFIFE B MO A7 AR5 A A 3R, Je i ivs 4, DIRE
B, FETR S GO . ARLURIE B OB ERSMN, i2
RALRPE, MIEHLRAMIT HERER, B4 H
K B BMECs 7 B MUS AR SR 177, I RIS AR
= ) BMECs, [A]I A 2 55 IR M R ik iz 8k B
H: BHLAE 74512 2 Ik %Y 2(organic anion trans-
porting polypeptide2, Oatp2) X P- ¥E H(P-
glycoprotein, P-gp)-

1 #R57RE

1.1 #8l

1.1.1 %=%shdh HESHAEAEIET K Wistar
BrAEFLE, MEMEARR, W [ B R R SER s o0
1.1.2 2R KA RN A HLINVSLM1 &,
WPI 2 #]); M199 15 #7FE(Hyclone 24 A]); fa4: MLiE
(FBS, PAA 2~ 7)); Bt pe 4T 4 48 ifa 4= K ] ¥ (bFGF,
Santa Cruz A #]); Oatp2 ¥.H1(ADI A H); P-gp #41

R M P B s JRAREE IR, ML Tl Z IR AY 2; P- B ER A

(Chemicon 2\ \]); VIl -7 AH G H144. CD34 Huik (42
AT FfEH i SABC IR & (L1 A H)); RIPA
R (38 = K ~wl); ECL A2 R EIRFI(_LigE T,

1.1.3  #HRREH PL M199 Hi78#(% 4 000 mg/L
D-#i%i %, 4 mmol/L L- & BEi%, ¥ 3.7 g/ NaHCO,,
20 mmol/L HEPES, AF ##4 50 U/ml, 7% % 100 U/ml,
R R 100 pg/ml, pH A1 2 7.4, 1 BEFRTA 5 70 2R
TTF 4 CynFmbrsit, AW EmEHREEMA
10%FBS; B & KAtk F= 5D 20%FBS, 10 ng/ml
bEGEF.

1.2 7%

1.2.1 3#HRMMLE BRI — R 1 ml 1% 8
BE(H D-Hanks WAECHD T 25 ml BEEEES 550, B4 C
VKA . AP HT 2 h, H D-Hanks #IE¥E 2 IR, N
A 1ml AW, & 37 CHEIFFIRE . BALLHGHEE
AW, WA 1 FBS, WA &M .

122 RAREHR B 3~4 H A 7 R Wistar K
S, FHERL FIALSE, BIET 75% LEEH i 3~5 min
JEWKE TR SR I, 1 H A G B 2 E T
B V4 D-Hankes ¥ 1935 385 15 3% 10 A A8 5 22 B /N i
(]G (EL 45T ), M A K i B8 K I 4%, ¥K D-Hanks
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WIEVE 3 K. A R HLYIEUR A, FJE 400 pm,
FAWRAE# A\ UK D-Hanks #IEHE 3 1K, - FER B BT T Ak
291 mm?/pER. B ABIRIE2 R BAZHIBA
1% YR TAL B I3 /D8 FBS ) 25 ml #5559,
g/NERIE)EE 5 mm A AT, BAEZL, DL 1~2 B /em?
Ho ARSI ELG G, BEMEERME, K
b, NEEFRAR R E A 2 h AR LB, R aE e
B EHFE T, RE A& B W, WIE AT 42k
EE. BT 37 C. 5%CO, RN e BRI,
72~96 h Ja bk LA, I & B W gk IR, bl
JE W2 R — K.

123 #HREHA AT FE 10~14 K5, 418
LA R . H D-Hanks #3t 2 ¥, 0.02% EDTA %t
—K, ¥ 11 el 0.02% EDTA K 0.25% fifi &
FIEE L 3~4 min. W40 MUZEBAA S, IR E & ML
WAL, RERERITIEY, BHE T
£, LA(2~3) X 10* A /ml #FPF 25 ml #5584, 37 C.
5%CO, B FF N T B FR, 82 KRB 1 XK.

1.3 £%F ,

131 AR@mpetAfskiekt  HEEGE S
B¢ BMECs A Kd 2 KA &, IFiaiidx.
1.3.2 HE $ &R @ik & MM, #%
WH L HE BT .

1.3.3 VI B F48 % 308 %% m i 4 m) il
VEANBIC Fr, K D9 A (8] 2, 4 B A0 6 758 40 M A 2 07
EREATR . VIR F4% 1 0 100 % . DAB B,
B G BB TR, SRR —
HLLLPBS %,

1.3.4 CD34 %% % FAbm| HIVEA BRI ) VKA
Ml [ 52, 42 B R S e 9T AT R I . AR BT R
CD34 $iifA% 1 1 100 #i%E, —HUA FITC Hrid FHi 5%
PUk, POt BB T U, LR —HiLd
PBS .

1.4 1E3R40RE Oatp2 & P-gp Fik4EM

1.4.1 %o 40m3E 5k m e Oatp2 & P-gp
F &3 LR A0 B TC Fr, DK TR M [, 2 HEUHS R A e
YA A TR . Oatp2 WK FE A 3.125 pg/ml, P-
gp KN 2 ug/ml . DAB B0, & Gl ¥R
R E. SEIGBATER . —HILL PBS A
1.42  Wetern Epidi k4|32 7k 4m 2 Oatp2 & P-gp #
A R R K 4 12 K (A R B o) I, B
FER, MR 7R3, H D-Hanks #0963 K. $%4% 25
ml SRR, I 074 B 1 SURAR R 200 il e

W 3 10 mmol/L PMSF, ik 4 M 55 4 A& W 78 53 $ i,
YEF 30 s, R0 BB ¥G 40 M) T, WEE AR, 15 000
r/min &0 10 min, W&E EERERIHLASED; LU
1M7E AR EBSAE MR E, KA BCA E#TH
5 E B E; BRI 20 pg |EZE 10%SDS-
PAGE 73, - Ti:¥ Z PVDF JE. [As ¥ =i,
—HUNRIIK R Oatp2(3 pg/ml), Hfi K i P-gp(1 ng/
ml), 4°Cid®%, —Hi A HRP FRidEHR IgG(1 -
1 000), EiRIHE 1 ho HJ545 ECL L2 A JGIARIE
REKRFSZE A

2 R
2.1 WpEEKREESWNE

HERPHE N Ji5 B SE U HH ) 2 M40 Y, 48~96 h f&
A D0 ot A P R AT L R A £ O R U IR L (P 1), 96
h 5 AT Y A0 R R R AN B AT . IR A
KA R = MAEEARTE, FEFIAN]; B H 2R
JER AR X EAK, BEE R IR A EE
K, M40 B K PP 48 T0 55 2 A0 BB /b, PN R 40 A
WriasE, 22 MBS AT, K4 10~14 K4 ME
FCA, AT “BEIRAR T (B 2), LUS VAR
MHEIN S . A RERTEFINEH T 90% LA
to.
2.2 IZFE BMECs ¥ ER M ENE

R M 2 VIR FAR PR e A G fm, 7T
L BMECs i3 JLH A% A B ki is B BRL (B 3A), W
Yett AT ; & CD34 Gy sOtiaill, e BB T
TR N FELE FITC ARic B CD34 28 5% 6 BURL( B
3B). MAPERTIEITICE (. FEFRGIN 7 i FH 4 40 g
¥i590% LL L.
2.3 1% BMECs L Oatp2 & P-gp &

0955 A0 M Ak 22 N Western EREER I35 R I, JRAR
FAEAREE S BMECs L A74E Oatp2 K P-gp ik, —#
FERIXT BMECs (40 fa (B 4), BT B TTAE
f; Oatp2 AEXT 4> F &M 75 kDa, P-gp X 7> &
23170 kDa( 5).

3 it

U e EAS/N T 0.3 mm LA, HHERMS)
Fik . SR KO B AR I, N B A R T 2 A A
Gr. WRZAIRRE TR T IR A ATE . AR
. HUBEIEGES . ST BMECs {5 AHE 77 H A [
HMRIE 2 R ARSI ACEE G BRI BRSO,
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2B 2R K RUR O P B A O 77 X L 2540512 4K Oatp2 1 P-gp IRIA 563

(HHRVE R 2%, TR B, BARER R &, RN L
TR IR R AT AT, FRI . 2
ARG S 0 25 A B A K, AT S AN E & T
WEE KR . SRR L, 414 S
Wide, 22u%, ILRIIEB @R, Bk EE
FH T LA P 40 7 35, 46 0 F- BMECs 5
FERIE . % TN SUINEAE £ & M e, Al
hr 2GS R A, 2R0E AL S R R KR
BMECs. LT3 Bt A 4] 41 2R He k% 7 SR B A
BMECs ) 3 M EEIRT: A2H0EME . WEERH %
P % 4 8 3 AT i

20 LHE FR I e — R IRAE J I LR
He. BEAEZ SRAIARANE . 0 A4 SR 1 B R B3R
S 2R B, DRI BT U AL SR, FEAE RN A1 R
HEE K AN . AR RSN A AL OIS 2
) R JE TR 3R, B TR BTy SRt R G
AN, FLYIAAE R AT, R AR )P, OF R

A M AT R T AT RS AR, SR 1 AW
(1) Wistar FL 5K B2 5T FH T 41 2R R HI4E, H BMECs
O H R A RERM BT R ), Inz tep B
R BBB 45 M55, 5.5 T P9 5 40 M () o

HRER TR W) ) — KB R ARG EE . BATTRHA
e, LT v Al R BRI 7 vk, 38 gl 4R
JE RS T [R)E, 76BN LI 4R A A WLt F2 Hh 34
NEHVERT . B8, HMASFRBEATEE, RE
ANEE G R AR IR 1T 7 AR v 2T

SR 41 O Y B 40 B S BMECs 15 97 [ Jk A 52
Ko HHERRBE TR I HEE R AL 2B 9 R (R 40 B )
AT AR 2 R AT IR AR A B R, DALt 49 H o 4H
FRLPRIIE R A SR S A H 40 B DG . AT
LRI, X L RIFE RS TR A T 4L 2R, 2 2R
Bl 40 B paE 8D, N B A0 L IE R, RO IE
YHEFT B B A, BL72~96 h ok E, MEEAIE H
()20 L LA P B2 4l L R A 8 T 0 32, T s oo el il i fe
SEREFRAMEARBR 25, A1ZRERECH I ] A R4 T 108 h,
7 U)K 4% 2 BT 4 40 R B RS T 4 O H o e,
R I 2 o A 40 S0 5 A A B 1 2 4 P e 1
BFR. BATEH M199 i HMERF R, JFA N 20%
JiG A L3, BRI AN 55 /N AT A A2 K R 7 (platelet-de-
rived growth factor, PDGF), ] K Al % 40 A fr)iL

WK, HAMEEEFERE P MA 10 ng/ml bFGF, #]
FEC BRI P R A0 P B A ) = Pl AR R E A, )
I, %8I0 50 U/ml i 2 ] 3 5] bFGF ()4F FH IF 407
BV AE K, gid iR, AT 3RE S 2E R
W7 4 Y .

YR R A B ) 7 A 2R, R AR AR KR
TEAR PR FRIE, B8 B T el Tyl %
o B NIRARRE IR A A 2 2 AL SR,
BEAEAK, AR 0 A YRR Al e 2 3
CURIRA L% . AT EELE RIEATT & LikEr
fiE, [F)B A iz F P R Al iRy S EAR S VIR - AH 5%
PUR S CD34 AT, 3t—AF S5 1% 7 VAR 3R I 40
i 2 L % P R A P, HH AR R 3] 90% .

FE AR M AE DAL R IS B A RGN
SHYINES R I2, # O 12 K (transporters) . HH T
TR 45 W) IR, BBB RRCA BRI 25400330 N i 4 A
SRR, T P R A S A7 R 2 S AR T T T
ANEYEY) OB BBB &, fEIR KRR Ly T iy
YR E RS P-gp & HATHF R L 12/ —
FlAEE K, M P-gp 204 T BBB 4L, &
SHAFEZ PPN 2y, PUAEREY. PR ASS
YIRS AN HEIRAE FE, AT B S 25 0 8k N i 9 1 1706
Oatp?2 #2 5 — P E B ISk, 1B MK AT AT H
1 P SER O R B 2L R IA RN 41 2 ) BMECs |, 1H
AR R AR SR BMECs |2 5 th A 5 P Rl IS R 1)
FIEMANERE . MRATKHH R4 Western ENZE
D5 IR B AR EE 57 1) BMECs |45 P-gp 1 Oatp2
fIRIE, HILEFRE TAMMME, B —2DUF LRI
FEMRAC AN B 4l i B A5 5 44 ) BMECs AH 5] 1) #5315 44
FekE . HESMITST BBB X 2RI (s i R 4t
TEERY
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Cultivation of Rat Brain Microvascular Endothelial Cells and the
Expression of Drug Transporters in Primary Rat
Brain Microvascular Endothelial Cells

Yi Guo, Li Jiang*, Guan-Xin Liu , Heng-Sheng Chen
(Department of Neurology, Children’s Hospital, Chongqing University of Medical Sciences, Chongqing 400014, China)

Abstract Rat brain microvascular endothelial cells (BMECs) were cultured with brain segment sticking
mass methods. The BMECs were identified by observing under phase-contrast microscope, and by using immuno-
cytochemical methods with anti-rat factor VIII antibody and CD34.The expression of organic anion transporting
polypeptide2 (Oatp2) and P-glycoprotein (P-gp) were detected by immunocytochemical methods and Western blot
analysis. In this study, the BMECs showed regular cobblestone and polygonal morphology and positive for VIIIF-
Ag and CD34. The purity of positive stained cells was 90%. Both Oatp2 and P-gp expressed in the primary BMECs,
and preminantly along the plasma membrane of endothelial cells. It is suggested that the rat BMECs were success-
fully cultured in vitro by brain segment sticking mass methods. The primary BMECs expressed the Oatp2 and P-gp.
This experiment provide a possible pathway for studying transporters of the blood-brain barrier.

Key words rat; brain microvascular endothelial cells; primary culture; organic anion transporting
polypeptide2; P-glycoprotein
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