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B MEN M B0 % P RO OFER L BB T 5%

SRAFEFPRAESBLRE G L ILTHERED
I T
(PR 42 F 5 AR

PEELIEEEECNT A {LHEEOBIC R LE 55T &K 170kilodalton (kD) DEEEN T, ATP KFMEICHE
Ha s ~EE T2 2 2w X 0 SFMERE ST E 3R T 5. PEEAIZEIBCE, el oEBEMAC @D
—F, B AOEMMEC LBERENCLONEZ b, BIMEL OBENRBRER TV A, AFRCETE, v
I oE L EHNEARBROMREBERRAY AT, PEEOCERNECRIGT ST/ 7 v —F A fifk C219 B LU
MRK16 1= X 4 {r2esy, AEf@tENe PERELOREALRALL. 35K, PEEAOCIERYEET 5B« OHAL A
W, BEBRNEMEADE Y2 ) RSV OR DAY EYBBENCRH LIz, v=AgvTmy 74 VTR, vYRLD
5L B N EARC BT, 9 FER 130kD 0 PERAIMEH I hic. SEERILERCIE, ¥ RS E N R
B, X ORRERNEMLE LM ERNCPEEOOREARD b, REBENCI, MEMOCMREBCRIELT
Wit FMREBERR YA EYEBER TIL, MRKIGK X D v 2 U A+ vOR Y ARZIFRCHEM L. AT, 2
vy AEHH] (RF21 ), BIVATF rA FhRAEY (FrFATRY, FAIATEY) RIS THLEROHEMAZ LR
:.‘ﬁ,ﬁ%m%ﬂ(79ﬁfFU¢A,Q:FD7m/~WVNiEVﬁUZ%V@WUQ&@%ML&%,7Fﬁﬁﬁm
kb ATP EARBELT S RO AZREAL Lic. UEOKRL v, PEESINEMOE A EMRC K CEAZNE
PRI~ B R A TR B 0, MBI —EE - T\ 5 L L ARBEhiz. Eie, #Av v AfEHHAR
WX DEFAO VRALAEINT S Z &b, BUENERCET A {LERE~DEAVHRELS.

PREE [, {LPHRE, MNBAM, LAmE, BEEANmE M A
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EMEB R L CLERELT 586, RAOHEILMK

%. LiaL, PEERA & MEMER & OBEI D WTIZRER

MBI & Y EHOEEEBABTAHR IR DS,
MBI & bR bh I BETH DA, 19605 L DI
EMMEAEMBETOL OOBEMBHIER IR TERL". +
e, MEMMENEMEERENFEFCHECZ LMD
A4 (enestration) W N A DT, KARLPHE
(pinocytosis) WX H D TA LWL, B EEH (tight
junction) THEALTWAY. LidisT, mMEMEF % BRAT
FAHDIL, 7 FUERT B AL OHREE GRS T
B0, BIV, BAREOCOHVLOLECHRENRSY. Ln
L, EVvZURFURT FY T v vk, BBEERASV
ChhibbY, MmEMEMOFEEN T E b THEN.
1970 E X b Zh HOEFIC X R Lok, SFMEE
PESLEREREOMBEC ST, PEEALVWOIHTE
#9170 kilodaiton (kD) DHEEHHLHBICER LT 5 EEHNHR
HEIJINEY. TOROFRTPERS L, BEMPICED
AENEF Y ATP kFESCHRANBAETERAS D Z
ERELMC IR, PEEAIZ, BT, B, FE0EHE
B2 DT b, MR8 EOFMMEA KM b RE
BRHOLABY LI D, BEF R OBESTRBEIATY

B7e A% L, BMEOKAS . ok 21E, PEEADHE
FRxHE-TWBEIhDH0 >y AFEFFS S X ) HEA
O MM FERME L E i, BYENES O RECH L
WHAEMNE RGeS RSN S.

F T, APRICE T, Audus HIZ X - THIRE S hicy
SN D REEL L 7o T M P B D B v &
BIfDEF A& LT, PHEHORHLY, EHOBTCHT
BRI O WTRE L.

HHEE IUFHE

1. S REMMEREERORFE
Audus BOFHED R, vUNMOREBE L 0, THOE
PBHND A B, KEBL L. iy MK D REOHME LM
BhRE Lo, KNEBY 1~2mm XKML, 0.5%0
F 4 ARAR—FADDA — 7N 0B A NZEEE# (minimun
essential medium, MEM ; Sigma, St. Louis, USA) & 3 K5
EELi. BO%, 13%5 %2t 5 vBRPTROYERNE
MOEORHSBEAXSEEL, 1mg/ml a5 —#Fr—+€/7 17
S — PR LT MEM Wik, 37CIC-T4. SRERTIRY LK

Abbreviations : ABC, avidin-biotin peroxidase complex ; BCEC, brain capillary endothelial cells; C/M ratio,
cell/medium ratio; DNP, 2,4-dinitrophenol ; kD, kilodalton; MEM, minimum essential medium ; NaN,, sodium
azide ; PAGE, polyacrylamide gel electrophoresis ; P-GP, -P-glycoprotein ; SDS, sodium dodecyl sulfate; VCR

vincristine ; VPM, verapamil
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mEoBsEE S, WEERS0% -2 LS55 =V} k
EioELL, 2BEDAY FRERDHL, I5IELLT,
wERIREL.

1. ®/78—FILH&E

PEEMIKTAE, 7 —F A HELE LTIE, PEEAD
ERfo =+ — 7 2R T 5 C219" (Centocor Diagnostics,
Pennysylvenia, USA) 8 LU, BEAMO = b —F 2B+ 5
MRK16® (R K¥ECHEMEDHER, BEREE L vits)
AWV,

M. 9TARLTRAy T4 25

vy DEE LAEMOENERRoMRELBC Ty =
ARRVT R 9T 4 VI BTSN

1. MBS

Naito 5OHFE I X hMIREXFER L. fksd 10mM
NaCl, 1.5mM MgCl,, 0.02mM phenylmethylsulfonyl fluoride %
4% 10mM b Y AHEEE (Tris-HCl) #2#% (pH 7.4) = cHg
L, #ECFA ALz, FHOE, LER3B% >« BE LICER
LEO LY. BREOERES % 250mM ~ 2 $5A b D 10mM b
Y AR (Tris-HCl) RBER A THEL, EHEL LB LE
1.

9. MZRERVT R GTF 4 VS

FFv LB + YV ¥ A (sodium dodecyl sulfate, SDS) EL
WENZ, Laemmli B2 HNT.EBRY 727047 3 Kook
AoTfiv, SBEhcERBR2 2797 77y N PE(ATTO,
FRRIEBELL., 20207 7ey FPEY r v 7 H
O/ERC 1BEFEL, 1 kiifEE LT C219 (100ng/ml) % 3
WERISIG £ 7%, avidin-biotin peroxidase complex (ABC) #:
KTHEABRE L. Bz v be— & LTe M ESME SN
REROMMERTHS K562, BMavir—ALt LTFDT
FY7 <A v Vit TH B K562/ADM (Wh & B ECKEIG
FEMTRETT, BERKSE L v its) vV,

V. iRt eae®

1. v R

1) Jesemame

Py Y IMOKABY A% 5 RALATALFL FIZLD B
RREE L7ctg, 10%, 15%, 20% & = B 4 Bsf+ 2%
SR, ZhE OCT compound (Miles, Elkhart, USA) %
WIERREE® L, 7544 A% 5 + (Miles Laboratories,
Napelville, USA) T/EX 6 um OHEEIA 2/ L. 0.3%
BRECKEADD A 5 ) — LI THEMESRAF o & — B[l
EL, v~ EWMmE CHREROSIGEIELE L8, 1 kiith
ELT, C219 (5 ug/ml) #4CT1BRIEE®, ABC elite
kit (Vector, Burlingame, USA) 12 & b HUER &I L. 1%
fihx~v A E%sE s =7 U v (DAKOPATTS, Glostrup,
Denmark) 12 B# Lic b Dx Bl v F m— & L.

2) BIEEseE

XBEABC ABC BafT o788, 1 %I AE-ATAFE
P05/, BEREL, REL/ S a—hi) 7 A5
W5, BLrS A n—mr) 72 —FCIEHERBL, 2%
PR A s v ok | BERGS R, 743 — A RINCTH
KUtelh, =8 viiincam L, e T H600 2% TR
(BYL, %R X nEge L.

2. MREE Y~ MM P RN

D) Stemmes

HMBHEEMNDOF = v — 235 A F (Lab-Tek; Nunc,
Naperville, USA) # 5 v F F - 25— 4% vz 4 7|
(Boehringer Mannheim, Mannheim, Germany) &t b7 5 1
7 r % 7 F v (Boehringer Mannheim) T2 — + LE&®R I &7
B, TOLZY NI DR LCEMMEREMRY £ %,
MEM s Tl AR L. SRR HEEE, 4%-97h1 A
TAFe FCOSEEREL, 0.05% v = vEICI0BE L
7z 1 &Pk L LT MRKIS (10u g/ml) % L0 C219 (5 ¢ g/
ml) -, 2%k$ikE LC POD Ei#Efi~wv 2 Ig, Fab 7 5
7' 2 v} (Boehringer Mannheim) % Fi\ - BER{IAREEE, B
0" ABC g% {7 -0z,

2) BFEME

L &kfith& LT MRKI6 (10 #g/ml) %\, ABC #E%77-
e, =R VBIBICTEE L TREA AR L, SRat i
LEZE L.

V. R L-ES

PHEEMICL MBI BEAE LT PH] €vr ) AaFy
(6.0Ci/mmol, Amersham International, Buckinghamshire,
UK) W7z, iR E LT ["C] ¥ 2 ¥ (4.6mCi/mmol, New
England Nuclear, Boston, USA) & fivvi-. PEEEH®IHES
ZHEHFELTIMRKIG, C=tr7 e/ —n, 7SEF Y
YA, RSN, BIOTHEOAT o4 FhL®y (REH
¥, KB A7,

V. SEEMEAOENRERCETIEL 7 U ZRFL0RY

PR

1. BDASDERFHZE(L

B0 ABEERIZ Terasaki 5D FHEPICEE U THiT-72. 7 v
EHMENEMREZERLER 9IMm OF 4+ v ¥ 212 0.5
CGo[PHl Evzyasve, SLEHMBAKORBIE (ML

c219

1 2 3
200- A g
97- 4
68- -
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Fig. 1. Western blot analysis of the cell membrane frac:ion
of isolated bovine brain capillary endothelial cells (BCEC)
(lane 1), K562 cells (lane 2, négative control), and K562/
ADM cells (lane 3, positive control). The proteins were
fractionated by SDS-PAGE in 7.5% polyacrylamide gel, and
were transferred onto a sheet of nylon membrane, which
was stained with anti-P-glycoprotein monoclonal antibody
C219 using the ABC method. The molecular weight
markers in kilodalton (kD) are indicated on the left. The
170 kD band of K562/ADM cells (A) and the 130 kD band
of bovine BCEC (M) are indicated.



JB) @iz 0.14Ci @ ["CT v a XA - ERABEHR
(141mM NaCl, 6.4mM KCl, 2.8mM CaCl,, 1 mM MgSO,,
10mM HEPES, 10mM 7 Fo 8, 0.1% v ~iME7 L7 ¢ v
pH 7.4) % 250u] fnxfz. £®d 5, 10, 30, 60, Q05 H KA
L ERARER L I TRIGEE L LR BRER, SHKH
BORFY 2EB0ERLTHEL, LN KEMEF bV v aKE
wWEme Ty T Le. SNERCTHRmLZ Y7 U
I CEH, 518 Nz, BEVVFL—vavITvE—
LSC-1000 & (7 =3, HR) CTHIAROE VY 7 Y A5 v ER
ELl. BEELLCHEMMEANRZMRO 2 vt 2 &iX Lowry
LOFER I hREL.

2. BEWIBAE Y2 ) AFVERDIAKDIEE

HHh U, PEEAYMETHEA (VER) &z 3050
Bk L. 0%, FRoFETH-y, laRoev sy 2
VRERRIE L.

Fig. 2. Immunohistochemical staining of P-glycoprotein
(P-GP) in the bovine gray matter using the C219 antibody.
P-GP was detected on the luminal side of the brain
capillary endothelial cells (A). (B) is negative control using
mouse normal serum. Magnification, X560.

Fig.3. Immunoelectron microscopy of P-GP in the bovine
gray matter using the C219 antibody. P-GP was localized
on the luminal side of the endothelial cells (arrowheads).
N, nucleus; P, pericyte. Magnification, x10,500.

Fig.5. Immunoelectron microscopy of P-GP in the primary-
cultured bovine BCEC. P-GP was localized on the
luminal side of the membrane (arrowheads). Magnificati-
on, X 25,000.

Fig. 4. Immunohistochemical staining of P-GP in the primary-cultured bovine BCEC. P-GP stained using the MRKI16 antibody
was distributed diffusely in the cytoplasm (A), while the protein was stained as granules in the cytoplasm using the c219
antibody (B). (C) is negative control using mouse normal serum. Magnification, X560.
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V. EENEENEFARMRICST3EL Y U RFLORHS
H L SRER

RBAEFITH AT =ba7 =/ — A% I mM SLERERA
g (H] €v 2 ) 2FvEme, 7 FyEERNE R
FINORKAETS, 15, 30, 60, 65, 75, 0K UGS
&, PR AEhice vy 2 Y AFvERRIELE. &5
w7 K EERIND b DIz, Skovsgaard DHFEP IR, 604
#ic 10mM 7 FoEe Nz EB'EELGT LT, 65, 75, 9049HD
glhnoe vy 2 U AFVvERRELL. £, 6058#K
10mM 7 F oL 3C 2004 M DRSS LM, ZORFE
yHE L.

VI. MEBRE 7 U XF - SHBEROHE

MEEL D, MRAERBECH T 5HMRAEDED L
(cell/medium H, C/M k) R 7z, $igb b, fllE Lk
BWIPHl Ev 2 Y As-vB IV [MC] v a OER 2 v ]
mg Bl BB L, Mx-ERBETE Y C/M K (#)/mg
protein) ZEH L7z, v o BIXNEMME A EMRE BB L
wWoEhb, v BOEIIMRAOHEKDOMEL LTENTD
C/M ENBELFIWTEDE Y27 Y AFvdD C/M i itE
L.

K. ¥atzeavigst

Ev 7 ) RAFVERDARDOREES & FAH LERIT BT
B C/M Ly FHE T RERZE (meantSEM) x«1/mg
protein TEL. ¥, ¥V 2 ) A+ VERDAZDOIHEER
i, RBHEO C/M k2100% &L, FPHELErR:
(mean+S.EM.) FTRLA. I, RAIESHEO LEREK
i3, Student @ t BEE A, EHEK p<0.050BFITEEXE
HokLiz.

23 "

L. wIZ2Z709F 424

Btk = v b m—sv o K562/ADM TiX, 4F &% 170kD oz
BLPEEAOHKWA Y FRARDLhOKR L, B LAY
YREMME MBI, 9FE® 130kD OB LS
vERRD SR (K1),

1. ®Eiakbs

L. oo R

1) Jes2ERM s
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Fig, 6.' Time course of [*H] vincristine (VCR) uptake ((]—
0) into the primary-cultured bovine BCEC. The VCR
uptake is indicated as cell/ medium (C/M) ratio as
described in Methods, n=A.

v VRERIC ST, BHnENEBRO - L icRBEflo

MIRBE A HIPEER . 7 v —r ¥k C219 12 & hE < Hufn

Ihic (K 2).
2) BTHEKE
PHEEAORTIZ, v NEMME LMD PREN oMk

BRELTWE (K3).

2. HEv v ERME P B

1) Yeor@ss

Ry MEMOENKMRRAPERAT, 7 2 -3 i
t MRK16 1o L CTIB¥, C219 10k LT3t m L7z, P
&R, MRKI6 TR OMIE SR B —c 54 LT
WHDIERL (K 44), C219 TRENRZ S LT (B
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Fig. 7. Effect of the MRKI6 antibody on the uptake of
[®*H] VCR into the primary-cultured bovine BCEC. The
cells were preincubated in the presence of 10 2 g/ml of the
MRKI16 antibody for 30minutes and then incubated with
[*H] VCR for 60 minutes. The uptake is indicated as the
percentage of the control (100%). n=4, %kp<0.05.
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Fig. 8. Effect of metabolic inhibitors on the uptake of [*H]
VCR into the primary-cultured bovine BCEC. After
preincubation in the presence of 10mM of sodium azide
(NaN;) or 1 mM of 2,4-dinitrophenol (DNP) for 30 minutes,
the cells were incubated with [*H] VCR for 60 minutes.
The uptake is indicated as the percentage of the control
(100%). n=4, *p<0.05.
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3y v MEMNEAEMROREN, Tiobb, mEREMDO
MR PREEQORANED LA (H5).

0. #%Y > MEMNERRMRICKSTIE 7 VRF 0
B YA
1. R

EENEMOEREARCRTAE Y2 ) AF VORD AR
ERESRC ERT A, 60 I EEREBCE L (K
6).

2. PEEHOHEEDHR

1) £/ 78 —3141{F: MRKI16

PEEEOE/ 7 v —FAHiETHS MRKI6 % 10x g/ml
ORE TR S eEE, MlNY v 2 ) A5 v BEITIRE
#2100% &5 E156.5+T.6% L ABICHEML Tz (K7).

2) fRHEEHR

7o bF P Y Y A (10mM) 2R IR E, filRPE v 2
Y RFVEEITIM6.0412.4%, Y=trT7 =/ = (ImM) T
11151.045.5% &, WERbWRBEL LB L CHERCHEMLT
Wiz (E8).

3) vy AEHRF: NS0

NS RIAREAEEES, b oM TRilaRY v 2 Y A
FVEREEIT124.1+£15.4%, 504 M Ti3137.2+19.6%, 500
uM Ti2154.0421.5% &, RMERELELT, WThORE
CRGCTHHERICHEML Tz, NF8 3 VRER ERDHITD
nFEmTAEAC D - -, FREMTORRZEIRDLAK
rote (K9).

5) AFvf Fhre v iC bR

ZBAT AL FARAEVIZY DR ZEA L S 100eM D
BETHE Lz (K10). MR Y2 ) 25 VRERX, WRE
LT A E, N Fra—F v Ti288.7£3.8%, TV F
=v'e vTIit102.049.1%, <& A4V TI286.44£3.5%,
Fohy 2 VUV TII84.644.1%, B—=A P F Ut AT
104.2+15.4%, 7 r¥ A5 a v T3238.44£19.5%, A+ A
S vTIRIT4.1425.3% ThH-To. Thbb, FrFATRH
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Fig. 9. Effect of verapamil on the uptake of ['H] VCR into

the primary-cultured bovine BCEC. The cells were
preincubated in the presence.of 5 M, 50« M, or 500 M
of verapamil for 30 minutes, and then incubated with [*H]
VCR for 60 minutes. The uptake is indicated as the
percentage of the control (100%). n=4, *kp<0.05.

VEBIUTFAMNAT R VTR, FRECHBEAOEY 2 ) 22y
BESEML TS, fBORT =4 Vhr v Tk, gRg
CRBETH-T:.

3. BARHUER ‘

=tr7 /= (1ImM) 2Ly FOBEERNETR
WHETEVIVAFVRERER L. L2L, 7 Fogg
INEETIE604E T108.7+9.3 #1/mg protein & 7 F i mRn,
F£158.3+3.3 1 1/mg protein KH<31.4% WA LTz, 7y
R D0 HIC 7 F ol inzg 5 &, sy
iz i HEOMRMT & CTHA Licd, RSS20
Ix s EEREEe ), €V I Y AFVORDIAZDET
I X e (K1),

300 A
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Fig.10. Effect of various steroid hormones on the uptake
of [*H] VCR into the primary-cultured bovine BCEC. The
cells were preincubated in the presence of 1002 M of each
steroid hormone for 30 minutes, and then incubated
with [*H] VCR for 60 minutes. The uptake is indicated
as the percentage of the control (100%). n=4, sk p<0.05.
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Fig.1l. Effect of glucose and verapamil on [*H] VCR efflux
from the primary-cultured bovine BCEC. The cells wer
incubated in the absence ((J—[J) or in the presence of
10mM glucose (M— ). After incubation for 60 minutes
without glucose, 10mM glucose (A—A) or 10mM glucose
with 200z M verapamil (@ —@) were added .to the clels.
VCR retained within the cells was determined at varios®
times as described in Fig. 6. n=4.
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Bl H B REOFUEHICK L T2 BET 2 L, R
fov & O DIFEAICH LCTHMK 2 BET5, whes%
ARMETESIITUERIZFER Shiz. 19764 Juliano Hix, =
ApeF VI O LEF v+ 4 =—X a2 2 —JAEMRD
g, WEESIITOMRICIZA LRIz B 170kD
PEEHOERBR YR, PEEQ LAMT LY. 19814
Tourwo HiX, € v 7 U AF Vit ORE®E S mKEME P38s/
VCR R LT A 2EEHATHE NI L b5
L, BV AFVORBNNDBEBEEIh B D vy
YRFVIIUE TR TESZEXBELLY. Tk, Prs
FHEAR=ANSE VI EDAIN Y AERFD, P 7R
FoviEEDINED ) VIREFP, F=0 U0, A rrA
RYUVAY, BIVHBEDAT v A FrraA e vl [
B SRS RRTAERAEHOC LABEIhTEL. —
i, PEEAY - VT 545K MEERT mdl™ 2,
Riordan 5%, Roninson ¥ X b, ThERMMEL LicF » 1
2R LA Z — MR e+ ERREEE KB #ifanh r e —
=vrEhi. mdrl %50 cDNA® OB#ER BT+ 5 2 12
Ih, PEEMIIN0OT I VBBEI DD, FEmEBE
RERELOBELYRTIE, ThEhK L yrTDo ATP #
AYAA DB L, BIVEL2EEFEL, BEOAAIREEER
AN PR O LI ESO B LM E .

Kartner 5'"®, Hamada 5'", Scheper 5™ %, +h F h
€219, MRK16, JSB-1 &\ 5 PEESICHTSE/ 7 r—F 1
HR M Lic., Zhbe BV R~ EEmBE 2,
I=FUNA TV EL L~ g VIZL D mRNA OEH? 2 &
b, PEEAMECESMEED D Tkl EEERIC L &
ALTuBZ b, Tibb, AT, &, F, K, &
Bis&® 0&ie o, e BHNOBMIME PRI bIERM
EPHEEAORENED bR, MEBHITTFh 4 BIPI5
ROGETABETHHZ L L0, PEEHORE & BMEHE
EOBIEMN R E iz, B S1E, MRKI6 28Tk FNOD
ERME NI 5 PHIEHORBE L EFEMSIC X b
AN, OAEMAREC PEELSARB LT Z L2 g
L™ UL, BOBARIME P ERIRIC 3617 % PREE [ O B
KDOWTiE, ZhETREN N LEh T,

BB M P sl D B8 >\ T, 1978%E1C Panula 5
BTy P TRATUUE, WO DBRENRLIRTHE.
Bowman 5219834 v ~ Mt b 2B OB ME N EAE %
DO LER Lz, MRMCIBERI BN EAD Z L
BHRELR®, %7, Audus Bi3, TAHDV 7 4 AT 5 & —4
Rr=FNEINF T URARTF F— B & OMEMIMEHE
M A R TR R RIE M ME R T ISR LT LR T WA & &
PRELLY. Lhl, HERCSCTEMOEHENEY S
LB A IelIB 21T - T B L HEE S T B RIRIBRIRE 2 72
VERTORETIR, BESEOBBITTTSTH D MEMME
KERHRBHORBII VW E TR THEY ™ Lin L
B0, MRIEBEME T O P BRI, WX D S8 L BMmeE
NEMIBIC ST A BRI BB, Lo I O mb: & ik
LTABHIASRE R < 70 & OFI A2 H 02, M KEF 0O
BREFL L LcaEETHS.

ERRC BT, v REIH ORBHEMEEHRETIX,

PR A DI IULEM S P B O Rl OB < R
Sbhhkn, EEMARTREORILE . LhL, fF
BETRMOEPEACEST A BRECRELTH Y, Mak
WETIHHRE—HK L. &b, €v 2V AFvORDAXR
FEICB T MRK16 12 & 5 PEEE OESHENE LR T
WiheZ k kb, 2/ 7 v EORNE L PEEANE
ETHERBLNTHE. —f, VARV TRy T4 v
T, Bz v e -k LTHV: K562/ADM O PHEEH
DAY FR5FEL 170D ONBIED SO L, ¥
VHMOEMMEANKMBEOPEZEADO A Y FRAOTFER
130kD OABIHFE LT\, Zhid, PEEADCH FEILE
BRHYEC L ORI oTBHI?, ol i, vYEBOP
BEARY=AZYT R, T, v TS TFEH 130kD
KAV FRRDONDEREINT BN Z L EHIETHEE
Zbhsb.

AR OMatkch 5 P388 © LIRTE DMKk TH S KB
IEWZEV IV ARFVRT P 7 <A v vis EOPEF® v
Tk 2 FE L -Mlakic B\ T, dr vy aiEfHe L+
Ca )V VIHER E VA L, FIEAOMBAEBENS
D, FBHINSRELRE L WO RERIERL D EE R
BT B0 KRR Jou T, FRNER M W E S
ERWTHRKE, e 0RFI X 2 PEEMCT 5EER
BERBDOR. E i, vy AERHFTHED RT3
NECTCE D ABEERIC S\ T, €V 2 Y AFvyOfiaRi
DIAZREREREM L. Zhid, XFAIAREV 2 Y 2F
v EBHUTPEEAR X Y MlRASEHE Shicione, Mg
ROy 2 ) AFvBERHNNCE E -l L #EE I
7z. %7z, ATP OERTHAE7S{EF Vv A, =t R
7z —ERGRET PO BERMOI D IAKRRBRIC BT,
€y 7 Y AF v ORI D AZ SN Lz, Zhit ATP
KEROPEEDOEAHIL AN EE I hicicd L fEE SR
o, 7P ORBORMCIMRNOE Y 2 ) AF VBENMETL
Tohh, ZHIZT Kozl ATP 24 I PHEEONEY
3R, RAH UL TE LD L Bbhi.

PEBEML, FEORIFBKEWTLHRV-BIHLARDLNL T
b, A7 e A4 PRV EVOHWEORMNRES LT
5%, SHIMMAMRRERe ~ v A IR T8 IR 2 T o KB
T3, TRrFRATavRT A NATFr VI ERHVTYL, E v
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Abstract

P-glycoprotein (P-GP) is a membrane glycoprotein known to be associated with the multidrug resistance of tumor cells
against chemotherapy. Several lines of evidence indicate that P-GP participates in eliminating anticancer agents from the
tumor cells with the aid of adenosine triphosphate, and that its function is inhibited by calcium entry blockers, calmodulin
inhibitors, steroid hormones, and other drugs. Although P-GP has also been found in normal capillary endothelial cells in the
brain and testis, its function still remains unclear. In this study, the expression and role of P-GP in bovine brain capillary
endothelial cells (BCEC) were studied with special reference to its relationship to blood-brain barrier. By western blot analy-
sis, P-GP was detected as a main band of 130 kD in isolated BCEC. By immunohistochemical and immunoelectron micro-
scopic examinations, P-GP was expressed at the luminal side of BCEC. In primary-cultured BCEC, P-GP was detected dif-
fusely in the cytoplasm when it was stained using anti-P-GP monoclonal antibody MRK 16, which recognizes an epitope of
the extracellular region of the protein. P-GP, however, exhibited granular distribution when using monoclonal antibody
C219, which recognizes an epitope of the cytoplasmic region of the protein. By immunoelectron microscopy of primary-cul-
tured BCEC, P-GP was localized at the luminal face of the cell membrane. In a kinetic study using primary-cultured bovine
BCEC, vincristine uptake showed a significant increase by the addition of not only the MRK 16 antibody but also the calcium
entry blocker (verapamil) and steroid hormones (progesterone and testosterone). Metabolic inhibitors (sodium azide and 24

dinitrophenol) also increased vincristine uptake in the absence of glucose. When glucose was added, vincristine uptake

decreased, probably due to activation of the P-GP efflux pump as a result of ATP production. In summary, it is strongly sug-
gested that P-GP has an important role as a component of the efflux pump at the luminal membrane of the BCEC.
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