%= C-19
FemREMDEMRTRRBSESE
Rk 23 4F 3 H31 HEHE

HEAES : 34419
MEER | EBHE (O

IS HARS : 2008~2010

ERREES : 20500636

MEREEL (FIX) EBFETECBEMBEEELEL 5 20 —NFEDRIEEE &L ERGTHR

EEEESRL (EX) Long-term voluntary exercise improves the efficacy of cerebral
angiogenesis and neurogenesis in stroke-prone genetically
hypertensive rats

HEARSE
3 ZF (NIWA ATSUKO)
EBRF - EFHED - FAER
MREES : 60122082

MR OBEE (Fn30) - SEEWRIE D TG - 1RESNR O —K & LTI s e <> & PN EZ BB
& (EPC) | kR in DN %2 TAE L, & MASBEM: & L EAE FEE 7 /L SHRSP % FiVCRREf L 72,
TEENAE CIIRIERTE L OFIEZIECNTE#E - AR ML O EPC <0i& M A 23880 L, M2
R H O I LA oA R R R AR A BN L 7=, F 72 EPC OF5E, BEhIZ X280 CXCL12 <2 VEGF,
MRRETAEIZ RS 5975 BDNF & 2D 7))L 45+ ERK X° CREB DIEMEAL 358D B 7=,

WFZERk RO EE (3530) : Beneficial effects of long—term exercise (EX)
increase endothelial and hematopoietic progenitors, and neuronal stem cells. In EX SHRSP,
the number and activity of EPC and hematopoietic cells in bone marrow and peripheral blood
cells were increased before and after stroke. The numbers of microvessels and neuronal
stem cells around cerebral lesion were increased in EX, coincident with the appearance
of EPC. Furthermore, levels of CXCL12, VEGF, and BDNF were higher in the plasma and
cerebral homogenates of EX rats than sedentary rats and the signaling molecules, ERK and
CREB, were also up—regulated in EX rats.
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MR 2 & O EE BB OBRIN T2k o T
EPC B L O Z OBBEIR T2 NSNS
L9127 o7= (Vasa M. et al. Circ. Res.,
89:E1;2001), = 7-BhARAE Lt D R ik LR
FRSOMM I A8 B AR G, NO PEARIR T, RIE
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WX, E\AEPEO B MLEE & fM2E T 5 R EN: A B
L. b hAHREME & i EE B OJRIKE ST &
MIFEMED B D i8in 228 b o, FxidsE
TIZ, BEMEOESFREO B AN, Eis
BRREZ S B 720 526 OGO TH
SR MG CTHH = E HFFH LT, &
NETOEL OFEFRENS S, HIKIEEID
1E%E & e~ LB O BB R 2 E®h X, O
BEEOWD LB L TND Z &N SN
IZ X L T W % (Hambrecht R. et al.
Circulation, 107:3152;2001),

F 2B TIL, W< O DBEFED &
I EE TR SR i AR IILJE TG 3K A EPC DN FZ
MERETEME 2 EH X720 (Thum T. et al
Cardiovasc. Res., 70:50;2006). EPC H &3
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Mgl & BITkERA YA N ESWL
T (Ii M. et al. Circulation, 111: 1114;
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KRBV LM = CRfMER S v, =
R, WEE, PARTIRERE] & B | SRS S 7o 5Bk
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vascular endothelial growth factor
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L VRERR L T2,

MMIRZSER L 0 RNA Z$hH L 7= & & (TRIZOL
Reagent;Invitrogen). iEIMEFHAEIX Abcg2,
TR ERAMAG LT Bmi—1, EPC % VEGFR2 @ mRNA
L~L% SYBR Green J% (SYBR Premix Ex
Taq; TAKARA Bio Inc)!Z & v ill%E L 7= (ABI
PRISM 7900HT).,
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A FH A T A), FfI1L DAB Chromogen



(DAKO) & VIP (Vector Laboratories) &\ 7=,
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0.4% kU /N7 v — /B KR A REDRE L
B AR L, £ 0% 48 FE AL AT 2
RIZIEE L CHf P otz 2 L, W
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(TTC) RIZIR T T 37°C 20 fRIE L7=dH & |
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G) MEFE (BE) BILOMREE (B
A) A EREMEYA NIA v
FAERT, FIEZ ORI Z - T, Mg X
OifEAE GEIERZATT L SGZ & SVZ) REY
S— ~ EJF® CXCL12 (R&D Systems) .
brain—derived neurotrophic factor (BDNF)
(Promega) . VEGF (American Research
Products). monocyte chemoattractant
protein—1 (MCP-1) (Endogen) . tumor necrosis
factor—a (TNF-a ) (R&D Systems) (22U T
ELISA JEIZ X 0 E L7z,

(6) MEHAE (F4) BLOMREAE (B
) N+ v 7P RES T

U 1k (p) -ERK, p-Akt, p-CREB (\9#1 %
Cell Signaling). HIF-1« (R&D Systems) Z
DWNWT, V= AF L 7 ry MEZIDBE
L7z, ZOIERTERIER 7 HHORETB LW
SGZ & SVZ O7RE ¥ — MNME R EMHIK Z SDS
R kB (SDS-PAGE) L. PVDF Ji&
(Immobilon-P; Millipore) IZHEE- L7~ . 1k
A1 (ECL Plus; GE Healthcare) TH ¥
H& %W L7z (ImageQuant LAS4000/4010;
GE Healthcare),
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DA—F2 74—V FNTIESL L2, RT
2RO BT 44—V RRNIZEWT b 4
B N e i Wyl 1 - QI 1 = ak o S D o
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