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RO PR RGBT MR . R R
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E(Jﬁ/jé ABIN42 é{{)ﬁ(%ﬂ AB42N1 &}?@Jé&ﬂk
% T K B 0.1 mol/L PBS (pH 7.4), & k¥ N
500 wmol/L. 37°C {4 24 h, A5 RES AB
M ABp—» 773, HAFT-20C.

1.2.2 g E e AR S, SEE K RBEAL N AR 41
(n=12)x ABp_ 4 (n=6)F1PBS 4l (n=6). LL 10%
KA (300 mg/kg) MR SR BRI, i 7 Ak i
PSR P Sk A7 [ 5 KB, 23| Paxinos Al Watson
1) CR B 7 A4 e A7 Y, 8 7 /T XS 4.0 mm,
255 3.0 mm, FE AR 3.1 mm A XU 5 S
MRS 5, A 10 pl SR S48 5 min N ZZ127E A
ABi v ABy- 3L PBS, N 2.5 pl, 7 LLBE
10 min. AR, A XN N 3 H: AR H (n=
6)’ 11@2%‘ A[31~42: A[31~42 +'T'$D Tﬁﬁséﬂ(n = 3),
ST ARy SIS 1. 4 KIEREHS 1 ml et
MIP-1a JLAE( 150 mg/L); AR,y + [AH 1gG 4 (n =
3), 3T AR o WM EES 1. 4 RIEEES 1 ml
% 1gG (150 mg/L).

1.2.3 HOb. WS EHEH 7 R, K RUE R,
OWERAL 5 ml, JFEZE e F 22 AR B R 7K R T
B A%Z TR Fr 0% - T8 B kR [ 2 . 37 B
W, & 4%ZRHEES, [BE2~4h, ET 30%
TEREA,  FROUR S VKD R WD) R ORI i 2
LA T IE LGSR, )& 10 wm, B 6
B 1, #ELEH 10 5K, BT )5 -70 C{RA1E.

1.2.4 5. Y 4 0.4% Triton X-100 i%E 1k
10% BSA-PBS &4, 7375 1% BSA-PBS ik i
WHRE—P4CHELIR: RPL AR TLIAEA 1 100),
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GPL VWE (1 1 5000) A DU, 10505 R 2%
Febrid “PrEERFE 1 h: A Pi [gG-TRITC (1 -
100), = $i 7 Bl IgG-TRITC (1 : 100), *i ¥t F

IgG-FITC (1 : 100)/ 2} Ht & IgG-TRITC (1 : 100)7&
LUk, B DAPL(1 @ 1000, FFJ R R ) 53 4
MMtz Hald A, Pt BMBEMEE. WARE T
% CD3 FHEgn Mg, &R 10 5kP) v, MEAR
TN T 4150

1.2.5 52} 52 B PCR (RT-qPCR) 44 lll MIP-1a Al
CCR5. H et 2k 43 106 K WU A0 JA I T 9K 2 40 i
ERAVEFU B HEAT . % Trizol W76 W HEEL T 41 i s
RNA, J5E 33500 RNA WSS SR & Mk
FL20ul, &4 w5 x AMV Z0, 3 pl & RNA
(%) 1.8 ~3.5 ug), 1 pwl AMV (20 U/ul), 0.8 pl
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6 wl ANTPs (% 2.5 mmol/L), L2553 17K HbEARFH.
N 454y 42°C 45 min, 95°C Smin. ¢cDNA F
-20°C % A7. RT-qPCR K #HX} 5E & 1) Tagman ££
¥, L GAPDH A4 JH—4k MIP-1a #i1 CCRS )
Fr L 2 9T pUCT]T #5544 # 2 %5 GAPDH.
MIP-la fl CCRS cDNA ] & 41 Jit k7. 514 K&
Taqman #£41 % Beacon Designer 3.0 % ff vk, ¥
HIULF 1. RT-gPCR 7 ABI 7000 biEAT, Jo W Rk
B 25 wl, &5 pls x SEREEEMH, cDNA/
Fk 1 pl, By RS % 0.5 pl (10 pmol/L),
ExTaq M 0.25 wl (5 U/pl), dNTPs 0.75 ul (%%
10 mmol/L), Mg* 0.5 pl (250 mmol/L), Tagman #&
51 0.5 wl (10 wmol/L). PCR J W 4c1F Ay 94°C 1Az
PE 2 min; 94°C 15, 64°C 40's, 40 RIG¥F. LLR
HRGRE R E AL TORE A SRR E it 25 AR e i 2, AR
P C, (threshold cycle) L =R 15 B A b A 1K 4] 45 AR
. UL “H BRI UG AR E /GAPDH ] 4 155 AR
7 WAEAREAbRA B L ) mRNA FikK
SPRIAF S

Table 1 Primers and probes for MIP-1ac and CCRS detection by RT-qPCR

Tareet Amplicon Oligonucleotide sequence, 5'~3', Nucleotide GenBank
arge!
& length/bp forward, probe, reverse position Accession No.
Rat GCTCTGGAACGAAGTCTTCTC 117~137
a
MIP-1 123 CCCGACTGCCTGCTGCTTCTCC 159~180 NM_013025
-l
CAAAGGCTGCTGGTCTCAAA 220~239
GGACTGAATAATTGCAGTAGTTC 872~894
Rat CCRS 152 CGGAACTTCTCCCCAACAAAGGCA 970~993 NM_053960
TGTTTTCGGAAGAACACAGAG 1003~1023
R CCCTTCATTGACCTCAACTACA 949~970
at
GAPDH 195 ACCCACGGCAAGTTCAACGGC 997~1017 NM_017008
GCCAGTAGACTCCACGACATA 1123~1143
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Fig. 1 AP, deposits in hippocampus and expression of MIP-1ax and CCRS in rats’ peripheral
blood T cells

(a) AR immunofluorescence (red) in hippocampus at 7 days following injection of AB;_,. Bar: 100 wm. (b), (c)

Real-time-qPCR analysis for MIP-1la (b) and CCRS (c) expression in rats’ peripheral T cells using GAPDH for

normalization. * P<0.01 vs ARy, ¥* P> 0.05 vs ABy-1.

ARy FFEAT VAN E I T 40 f i | CCRS 524K
FKiE(E 1, P>0.05). X3RN AR MDA T4
SerEH FEANE I T 40 f %15 MIP-1a.
22 AP, EIATRMME N KMEEH CCRS K
Fik

CCR5 L T MIP-1a 524K, B EEE
5T AR T BE 10 A0 e BT AE A AR AR 5
AB, . #l HBMEC, &I AB, ., AT AU T ANt i
BN N R IE CCRS (K 2a). AWFFTMiA AR
DURBLS i A 40 e CCRS RIEMI R R, BATH

AR TS BRI, 4R 8w, KEKAA
K1) T A 0L N R A L 3R 08 CCRS, 1 v 4
ABa—y TN FRZAAR D e IRAT I ML PN 52 A i 3 ik
CCR5([ 2b).
23 KRBERAES ABw FSFT MIP-1a 1K #i
TS T 28R FE N\ X

KT ARy TS 2K B 5 P 5 & 1 Ak
JEIL T A MIP-1a A FIZ RS T 41T
BN 0%, FATTal B 2 5 e iw s b i) CD3° T
M. Wil 3 AR, S AR IO BRI A T 5
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P EREMNT U, BFEST AR, X4 W T 4 BB k2, i3 5 H 2 1gG X AR,
(P<0.01), X% T 41 o = 55 A5 46 R B2 R 3 SR T i 2 Teem (K 3).
P E X 5 s TR 5 MIP-1oc TP FTLAR S, i

(a) N AByp ABia

CCRS — S

GAPDH - cnmy > G
(b) VWF CCR5 DAPI Merged
¥
ABp ¥
: - - -

Fig. 2 Up-regulated CCRS expression on microvascular endothelia cells induced by A3,
(a) The expression levels of CCRS5 in HBMECs exposed to AR, or ARy, -, were measured by Western blot. NV:
untreated HBMECs. (b) Double immunolabeling for VWF (red) and CCRS5 (green) was performed on the brain

cryosections from AR, - or ARy, - injected rats 7 days post-injection. Merged images show lower expression of

CCRS on microvascular endothelia cells in AR, -injected brains and higher expression in A, _,-injected brains

(white arrow). Bar: 80 pm.

(@) A
(b)

Fig. 3 T cells migration across blood brain barrier of Af, ,-injected rats was blocked by neutralizing

Numbers of T cells

antibody specific for MIP-1a
(a) Immunostaining for CD3 (red) was performed on the brain cryosections from (A) ABx-i-, (B) AR -4, (C) ARy + anti-MIP-1
a- and (D) AR,y + isotypic IgG-injected rats 7 days post-injection. Bar: 40 wm. (b):Quantitative analysis of CD3" cells in rat
brain. Data are expressed as x +s. ¥*P<0.01 (AB1—nvs ABp—y), ¥*P <0.01(AB, - + anti-MIP-1a vs AR, + isotypic 1gG). I:
ABupi; 2: ABi—s; 3: ABi—p + anti-MIP-1a; 4: ARy, + isotypic IgG.
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IR AR ARG, T MBEEE e iy e 1R SRR 28 5 S A 75
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High Expression of MIP-1a in Peripheral Blood T Cells by
Hippocampus Injection of 3-Amyloid Peptide (1~42)
Triggers T Cells Entry Into Rat Brain®

GUO Da-Wen, MA Yi-Ran, FANG Wen-Gang, CHEN Yu-Hua"”
(Department of Developmental Biology, China Medical University, Key Laboratory of Cell Biology,
Ministry of Public Hedlth , Shenyang 110001, China)

Abstract In order to investigate the effects of [3-amyloid (AB) deposits on migration of peripheral blood T cells
across blood-brain barrier, A, -, was stereotaxicly injected into rat hippocampus with reverse peptide AR, -, as
control. After 7 days post-injection, the expression of macrophage inflammatory protein-loe (MIP-1a) and its
receptor (CCRS5) in peripheral blood T cells was detected by real-time quantitative polymerase chain reaction
(RT-qPCR). Brain sections were analyzed with immunofluorescence of CD3, VWF and CCRS. The results showed
that AR, -4, deposits in rat brains led to significantly higher expression of MIP-1« in circulating T cells than AR,
did, while no increase of CCR5 expression was observed in circulating T cells of AR, ,-injected rats compared to
AP, -injected rats. Furthermore, the expression of CCRS was up-regulated by A3, -4, on rat brain microvascular
endothelial cells (RBMEC). In addition, T cells were increased in abundance in A3, -,-injected brains compared
with AR, - -injected brains, scattered mainly in cortex and hippocampus. Treatment of A, ,-injected rats with
neutralizing antibody specific for MIP-1a dramatically blocked the enhanced T cells entry into rat brain. The
results implied that the interaction between MIP-la over-expressed in T cells and CCR5 on RBMECs may
contribute to the AR, ,-induced circulating T cells migrating across blood-brain barrier.

Key words Alzheimer’s disease, B-amyloid peptide, macrophage inflammatory protein-l1a, T cells, blood-brain

barrier
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