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EREZAAKIEEHE 1o feidt 6T-CEM A EF
A B IS N AR =

MER DA RER FXAl Kk A MEET K4A
(P E R R E B, RELYWFRYIE, AR AEY s E L, L 110001)

BE  AHRERN, T@RTHRALF REERKAKAD)LEITFE, (2T @84l F L
Foi I A R s f R R ik, BIRABANERFR., RN G LI, AD RAS Ao THEmMmICT i
A A R (HBMEC) ¥ 24 W S FTRBEFTA, A THE@RELMILXEEE 1o
(MIP-10) & X Bl 238 5. At —F BRI RAIUE THE@ILF it HBMEC # E4Lh), ®IRE
48 A MIP-10(rhMIP- Lotk /) F HBMEC, Bt ik ] & &k MIP-1o 69 A &1 & fn & Tk & 4m L (6T-
CEMYE A2 X 4mft, 5 HBMEC £FIR%H . 4 rthMIP-1o, T4 3t 6T-CEM 4/t ¥ it HBMEC #
&, F1# HBMEC % 2 &% & MK A K. /£ 6T-CEM %8/ thMIP-10. 5 HBMEC ¥ & ¥ 4%
B AT, #3542 HBMEC ¥ & CCR5 £ A T4k, 427 MIP-10 7T 4t it 55 HBMEC £ & £ CCR5
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}EAE RN THE@IET it HBMEC % &,
X HEiR
K21k 5

R 21 25 T R EC T3 (AD) A2 — Filr &5 32 22 AH S I i 1B
TR, JURRAE A A K I E M B B E
(ABYRAE, HATHN 07 51 A 1 D RE A IX BT st 28 70
GELEM, XFhA H A AT HEDTRURT AR BB B T L
TY HORBEER I B, Ao R RAE RN, 724
P REPED, ERRIFFUR B e R B A T E5T AB
PUARIRE ), A W iERR ABR-ST. JiAh, i
P TR B SR A TR ABUTURR T LLVE A /NI BT 4 i 5 [ e R
PR NES, TAMRATRES S T g /IR i
AL L) AD R i FE79, 1M Togo 2507 8 A T
AD 5 A A T 41 BT & T AD SBAT PR R i A
RO [r] RS (1 H 6 N (HAR A I T 40 A 21 ) 25
ok i i B, BA RN AR DA ALE ATE 2 .

0 5 s b o i L 77 1A 2 40 L B G R ] T s 1)
B (T BRI TR i A AL ) A2 S A B
BATFFTRE R, AD Jos NSRRI T bk 22 40 B 27 ik
P A 3 [ 748 JE 1 A 70 ot Ji o o A 28 —— A i ol .
& N & 40 i (human brain microvascular endothelial cell,
HBMEC) /21y i FRIE A A, ki)t
ST £ A W) L FE U4 4926 1 Lo(macrophage
inflammatory protein-1o,, MIP-10)3 ik B i 1 &1 o
SR, 7% MIP-1ou 11 T bk 40 i %7 if HBMEC #.

FOWRAN M 2 RE R 1T Lo NI P9 BE 40 s SO 4R R 11 ZO-1; CCiafk

FE R R, AR W SCEkiE . kP AE
ARAMIFFT T #RE A0 % HBMEC $L2 AL,
AT E 20 A\ MIP-1ourhMIP-10)/FJH T HBMEC,
[i) i 128 FH v 3608 MIP- 1o [N S0P 11 L0 Tk 2 4 i
(6T-CEM)/F M X4, t5 HBMEC 2 ILR T,
& B MIP-10 1) LA 6T-CEM £l i 77 .t HBMEC
2, [FE5# HBMEC - CC #afb N 1524k 5(CC
chemokine receptor 5, CCR5)#iA.

1 MR 5R%E

1.1 #%4

1.1.1  #aje 6T-CEM 41 fu( A\ T 9K E2 41 0 175 10 4
YRR H T E R B B4 . HBMECCA it
BN A0 B AR e 3 1 i R s 4 B KLS. Kim 8
e,

1.12 E£ZXAA44+  Transwell (Corning-Costar
/Nil), thMIP-1o F13T A MIP-1o $044(93321, R&D
System 24 7)), AL ALYIRE (HRP) FIER K Ik

ki 4. 2006-04-04  $E°Z 111 2006-06-29

BUH M AN A R BTN (B pA[2002] 48 5), KRk
42(N0.20040159002)

* I . Tel: 024-23260246, E-mail: yhchen@mail.cmu.edu.cn



884

LR

(Sigma 22 #]), FITC Frid/MEITA ZO-1 #H1(33-
9111, Zymed), CCRS5 ®HTAZL bEPLiA(sc-13958),
HRP BELHIE DT 1gG (se-2301) AIEHL R IgG (sc-
3697)J) 2% Santa Cruz /A 772 f, A4 IiE(Hyclone
4yd]), Nu [flL3E % E BD Biosciences A ), H4AIR
)58 2k B = sk L dr At

1.2 Hi%

1.2.1 #mfgsEsk  HBMEC 8 3% T35 10% 41
&, 10% Nu [ILiE ) RPMI 1640 153 #. 6T-CEM
MBI T 10% FAE 4 i ) DMEM ¥ 983, BT
HHAMET 37 'C, 5% CO,, 100% ¥ [ ()40 ks
FRPRESE, B 2~3 REHRBFER .

122 RARKEWREFEREOZO-190%H %K
HBMEC DU 4 % A A B &% b, £
YR AL A AR E, N 6T-CEM #Hffiii & 2. 8 A1l
20 h, H 4% TEEH M E 20 min, 0.2% Triton-
X 1003i%1L 10 min, 3% BSA # A1 h /)5, 5 FITC
Frid/MRPLA ZO-1 HiEE 2 h, 95% HwH H,
Olympus BX 51 %% B W%, FHERSAMYLEEIT
123 6T-CEM%jit 5 itHBMEC# &#e o4 1F
HCE AT 24 FLBUP ) Transwell |35 DL 2x105 4> 7 L35
[E3ER HBMEC, 5 2 Rife—IXKEEFEMW. fraift
AR, PR, FINEFTH Transwell
LA 6T-CEM 4ii i, 7CH 4 4 41 Transwell |-
FE BN R E ) rhMIP-10(0. 0.7813.
12.5. 50 ng/ml), {EH 20 h; 7E5%b 5 4 Transwell
EEARGBIMAAFIKRE@O. 1. 5. 10, 20 pg/ml)
FIHLA MIP-1a F/IHTK, ¥ E 20 ho #F Transwell
TERRBAIES, W10 pl, hnE)fER o ER
iRk @lithe s o g7 B O I g

12.4 HBMEC # 2@ M4 1 Transwell -
EHINAKE K 2.5 ng/ml thMIP-1o, 3 HEE 1.
2. 4. 6. 8 h, HEMAMNFIKEK rhMIP-1o
(0. 0.25. 2.5, 12.5. 50 ng/ml), ¥ H 6 h,
5 ¥ b 40 i H B (trans epithelial electrical resistance,
TEER). RJ5¥ Transwell & AR H: 4 FE I 15
RPMI 1640 #5354, R IIAZHKE X 0.5 umol/L
HRP, A 1.5 h.

(1)TEER 4341 ¥ Millicell-ERS endothelia volt-
ohmmeter(World Precision Instruments Inc.)#] B A%<
uidd A\ Transwell T %, [ A Transwell [ =,
.

(QHRP flux 7747 M 1381 HRP f¥) Transwell
NEPEHCS Wl IR T AR, A 195 w
HEREC BRI 2 400 pg/ml 487K f%, ¥+ pH 5.0,
&4 0.012% H,0, 1] 0.05 mol/L ¥7E:#A1 0.1 mol/L
BERS Th VAW . 15 min J5 N 50 ul 0.3 mol/L
H,SO, & 1R, FTEERA L EEE A 4, MI1E .

1.2.5 Western FP&Eg4T B AERKIENHUE KRR
6T-CEM 41 I LA 2 X 10° 4 / S BE e T K5 95 78 25
cm? 77 A K A Z () HBMEC L2, 225 & 0.
5. 10. 20 h, PBS ¥4 6T-CEM 4iifffd; ¢ LA rthMIP-
lo HIBEHBMEC BZM LR F, A FKRER
thMIP-10(0. 0.0025. 0.25. 2.5 ng/ml) N7 HBMEC
B2 b, 5#9% 2.5 ng/ml thMIP-10. iN7i: HBMEC
BEL, BEAFEO. 1. 2, 4. 8. 20 h),
YR A% RPMI 1640 55 750 A1 PBS MyE4i iy .
W HBMEC, #EEMAR. LFEEH 20 ug, 8%
SDS- RN MG E I 77 &, B TR 3|
PVDF . BifEgitp 3, —di. P22, ECL
B, —Pionh CKRS REIANZ wEPIA (43
kDa) Hl GAPDH LA # v fEHifA (36 kDa). _$1i
539245 HRP BRI FE 518 IgG MEDUR IgG.
1.2.6 #itFa#r R Excel KA TALEE, Bk
K E 3 RSERTME, LB ErE 2 (R xs) &R,
PR 20 5 B 2 I I ¢ A B AT BB

2 H#HR
2.1 6T-CEM 4015 HBMEC {8 E{Ef{¥ HBMEC
BEREEEEMRENRTET

6T-CEM 40 ffi 55 HBMEC 2261, 782 h(W)
M, ZO-1 K734 5 IE % HBMEC HE R WL ZE 51,
BEE R ) f38 i, 5k 8 h KIRH%, HBMEC #)5
ZO-1 WA L TR AELE, BIE 20 h i, K
LM FEARE Z20-1 14 (E 1),
2.2 rhMIP-1o 12i# 6T-CEM ZAR % i HBMEC
BE

thMIP-1o #1 6T-CEM 41l i 55 HBMEC #. )2 3% [A]
BH, BEE rhMIP-1o iRERI N, 6T-CEM 41 fi %
i HBMEC . Z#0 &1 (& 2A). 6T-CEM 40 ffig AT
PLor s rhMIP-100( B 2B), 4% 6T-CEM A L5
HBMEC 2 ZH[EEE 20h J5, 7 Transwell F'Eh
A W2 B 6 T-CEM AHMI( 45 RR Bork), HEN
MIP-1o P AR AT LARH iE X P e i e i, 2
HT MIP-1o0 3 FAHT AR B A3 14 (B 2C) .
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El4 6T-CEM #RAEs rhMIP-100 5 HBMEC tB EAER #4151 #2
CCRs RitHE
A: 6T-CEM 4l 'j HBMEC H 01 HAEH 5] HBMEC #/3 |
CCRS &iLTley, $r4C& 6T-CEM 41l '5 HBMEC ik # 1 |nJ
(h) B: {i:thMIP-1ao {1 1] N, HBMEC Hi);! . CCRS (& IE S
LA thMIP- 1o (I ) FVA S A e, BT 20 AR & rhMIP-1a
A HI IR0 (h) A< % (ng/ml); C: CCRS 4% SPEH LA 2D7 nf BT 6T-
CEM 47 ik HBMEC )¢, Jf WL AL, 15 A 2D7
[ ALMILL, *P<0.05,

ZEHUR I MIP-1o &AW W1 gy . MIP-1a & CC 4
S R RN O R L RN e SN 3411 TR ek P VA1
H L ZNBE TN AN B AN e e A 2, )

Al A0 ML N AL U 1 SRR TR A H AT B LA

e RN 2R R G R R R 32 & aknsael, (H AR
MIP-1o {1 T 9K B 40 00N i ok B oo A 4% 40 1T s ANt
AR
PE o

T ST MIP- 10 /8 T 9K 120 M %5 3ol i fig o s
RPN, AT rhMIP-100 /51 T HBMEC,
[vi] Bf 3 = 4 I8 MIP-10 ) 6T-CEM 41 fifd - HBMEC
JEFR T . KB thMIP-10 v] LA 12 HBMEC P2 %
IR ZO-1 A EA, BN ELQEHH&LEBH,
21l 6T-CEM LUK A R FH IR 5757 HRP %

it HBMEC )2, X #egh JB4d 8 MIP- 1o (F1E R AT

RETE T e AT LA T H (2 A0 P R 40 P 55 i e i, 45
By T 40 M 2 ik

MIP-1o 5% 5 Wl e 33F T 41 i 7 il HBMEC %%

EH? A2 CCRS A& 7 ISR G 3R HX 2
P, TR AR R UTY, B FA A M Sy A 1)
MIP-1o 8 ik 5 T 4 L1152 44 CCRS &5 3 R #44b 77
AR T VER, Bt At Mg N R . Ui AT
SCHERHRIE , CCRS AT A o Bl i 5 P B2 4 i 1 AIKoK
SFRIRUE, MIP-1on A5G PRA LAT &5 5 A it
PATIF IR IS 6T-CEM 41l 55 HBMEC H:[rilild 7,
Al L5 2 HBMEC |- CCRS [F#1A5, rhMIP-1o 1] LA
§il¥% HBMEC i );: CCRS KA Tl p. e frixstst i
PR MIP-100 7] fEIR IS 15 CCRS 45 A T 4 2 ik
HBMEC 1)1 ? 124 CC ¥R -7 FK K ) AN il i
— A% A0 9 a1k 55 1 -1(monocyte chemoattractant
protein-1, MCP-1), % IHEE 8 D3 A% A0 Ml / [
0 RERS ) U0 0 A0 R R s R AR I
MR, MCP-1 n] LU by a2 1 Bl fiod f i A
P B2 4B 1) CCR2 AHEL A AT, 354 Il o . 357 4 ¢
41 B (1) 38 325 01, Li&ﬁﬂ%éf‘%ﬁxﬁﬂmﬂhm,
MIP- 1o HAT ELFE 1300 0l fiog 7 s (42 A T 98K £ 41 i 2%
%wm,mW%W&MQ&w%iﬂLMw1aJ
CCRS AHE A FHSEIRIM o ANBFITTEAT ARSI AD 95 A

T R 40 0 %5 3o o i o B LA R it DR R, e
R IRN TR T AN ALt %, bl
N TFBT10T 40BN i B 8% K1
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Increased Migration of 6T-CEM through Human Brain Microvascular
Endothelial Cells Monolayer Dependent on
Macrophage Inflammatory Protein-1o

De-Shu Shang, Yi-Ran Ma, Wei-Dong Zhao, Wen-Gang Fang, Li Zhu, Yu-Hua Chen*, Jin-Dan Song
(Department of Developmental Biology, Key Laboratory of Cell Biology, Ministry of Public Health, the College of
Basic Medical Science, China Medical University, Shenyang 110001, China)

Abstract It has been showed that T lymphocytes might participate in the inflammation process in
Alzheimer’s disease (AD), however, it is unclear how circulating T cells cross the blood-brain barrier (BBB). We
have showed the stronger ability to migrate through human brain microvascular endothelial cells (HBMECs) and a
significantly higher macrophage inflammatory protein-1o (MIP-1ar) expression in peripheral T lymphocytes of AD
patients than age-matched healthy subjects. In order to explore the mechanism of the transendothelial migration of
T lymphocytes further, thMIP-1a or 6T-CEM, the cell line of human lymphoblastic leukemia which highly ex-
pressed MIP-1a, were incubated with HBMEC monolayer separately. It was showed that thMIP-1c could enhance
the migration of 6T-CEM cells through HBMEC monolayer and disrupt the tight junction of HBMEC. The expres-
sions of CC chemokine receptor 5 (CCRS) on HBMECs which incubated with thMIP-1a or 6T-CEM cells were
detected. These data suggested that MIP-1a might promote the transendothelial migration of T lymphocytes by
interacting with CCR5 on HBMEC monolayer.

Key words macrophage inflammatory protein-1o; human brain microvascular endothelial cell; tight
junction protein ZO-1; CC chemokine receptor 5
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