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1-4-15

1-4-16

7 v P EHERRGEENC 80 3Nt~ b
Vw7 AR X 3 7)) 7 RHEINEIZNR

N #F  ERE E#E EE T s R
o EBE R ER UHE AW RE
e TER EEE fOR!

(B8] SEEESBREPTRRIGHET 2 b oy A 87
TREE TR L, SiREREWENIC 7oy 73 51, 8
BREHCbloTary Ful F U HBTaT A7) H >
(CSPG) p35rib & h, {LEANC bBRHREEEIEH. h
$ CHEEBBECN L TS X RERBFRINT
E7eh, FOYMRECOVTR—EDRBEEHZT .

Matrix Metalloproteinase (MMP) i3 HRIA B % 53 %
LAESOMECEEEERCEEL BT R R TERTD
D, i, BHESERORBCLEENREShTYS
%1z gelatinase B MMP-2,9 i3 &5 #§1R# % DKL DB
FEHE L WMEINTEY, MMP 43 CSPG % 7 L ik
EREELD B LOWELDHS. NEME MMP ORB &R
WL, CSPG #f#%x{EfETE T, BIEPNHHHERMBERO
BRSBIREED 1 22D S>3 eH 2, RPFFREEELL.

[H#E] D9 A bHA RIBL, CSPG ELEIRIR L IHE
%7 Abo¥A i LPSHBEMNZ S Z & T MMP 5%
ik s ¥, CSPGHBDZEL% RT-PCR « Western blot
W TEME. (2) T v b EEEE#IRME 7V (IH spinal cord
impactor, 200Kdyne, T9 level) 2{EmR, 2 #5307,
LPS B3 2% 4 8E X v LPS 10 pg/day %8t 5 HME
MRS, control BER&ERRBRE L. B T@TH
S (b) SIS RRE () RT-PCR, Western blot,
Gel Zymography %17 7z.

(58 - #2£] (1) TGF-8%° EGF OR#Ic XV, %7 R
Fo¥ 4 b CSPGREIIMA, X5 LPSEMASL
CSPG R i3Msl S hrz. (2)AMEAFEIC T LPS BT
1 CSPG 0&HEEA L, LPS ##uc & » AHEYE MMP
REHMAT 5 Z L TCSPG HENRES A LHEL O
fo. S 5WHIE, &0 RWOTRIBRES L LPS KB &
ZMEHEEOECOERNITHS.

£ O TIZ MMP-2 BB Bt CSPG %15 #%
+2%Z &, MMP-2 KO =7 A 3% CSPG 2REELME
FLicZ ez EBRRENTWS. SEIOFFERERTMMP
EBALEZY) 7 REEAOEB S E SRR O break
through & % 2 AJREMEDI R & h iz,

IFRAAESRY TRRIMSHEEY

p38 mitogen activated protein kinase inhibitor
BHEHEEG®RO Y Fuf FURBRT T4 7Y
A v DEEZIFET 3

AEF BX BR EN B #e  (LF R
FHEESE, EMERAI T reactive astrocyte IZ & - TEE
4 &h 3 chondroitin sulfate proteoglycans (CSPGs) iz
WROBEEHEET 3. SEbhbhi, Filk CSPG E
4%t 3 % p38 mitogen activated protein kinase
(MAPK) inhibitor %15 % in vivo TRE L7:. Thll v
~VOFHZ v b (MASCIS impactor, 10 g X 25 mm) %{E
R, L4 STEBPAI p38 MAPK inhibitor (SB203580;
14 pg) 2B 5 LB (SB#) &, FEEHEEO MAPK in-
hibitor (SB202474; 1.4 ug) ##5 L 7z vehicle Bz b I 7z,
A 2 BMH E TITRIFRIMET & LT BBB score %, 1
A D CSPGs £ #D3 bD 1 DTH% neurocan D%
Western blot T, J&7E# astrocyte & DFREHE—HEY €
THE L 7. BBB score it SB# 9.75+1.18 (mean+
SEM; n=10), vehicle X 5.73+1.10 L EE 2 TEI¥H
WEERBD . CSPG O IX, vehicle H#% 100% L L T
SB ¥ Tix 76%, neurocan i¥ 39% 284 L TvaZz (n=6).
Refu T, vehicle BT & ni: BRAZLC gliosis &
CSPG, neurocan 235 { #H L Twichs, SBEH TIXFEHER
BHFHEhTw, bhbhidIhFEzTicd p38 MAPK
inhibitor 3% 8% ® oligodendrocyte ? apoptosis %I
U, BECEBSEEELRET LI LERELTEL. &
ElO%ERIE, p38 MAPK inhibitor 32 fu & — RIS %)
FTBRFTRL, WREREERTFEIHT L 2R
L7z. p38 MAPK inhibitor 3F#BHEDLMIEL L THS
Th D ATHEMIRB S Wi,
FIRAET
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1-Pk-1

1-Pk-2

7 v MEMERBHETVICB T 57 7RI
KaEak 7 A b oy bBEOBR

HE S A T ENE Eg N8
AW BEE L EE EAE A

(I8 - BY) BEEEEO glial scar BMEFLEIC L -
TYBREE L 25 L wbh3—AT, LKEHASZRYH
LIRTF 25, FAEOBREEBANORERIGEOBEREH T
Wi bFbLNLTWS (Myer2006). F/RERHEAXT A b
o4 N REREECEDTHS L b Twa (Silver
1988). SEIbhbhiMBHEOEN %27 2 bay4 b0
FERBGEEIER, MRMESHRICEE L LR ERE L.
WFFRIC IISEE DB ) 7 RIEMIED S MELLEATH D,
Magnetic cell sorting (MACS) % f\> 7 MR¥AHEE 5 0
BRI EHET R boy A4 rAOMEORIF bITo 7.

[H¥:)] Be4£ 14 HGFP Tg SD 7 v b OHBEZHFML
MACS % Fiv> A2B5 (BtE/GFAP &t @ 27 V) 7 Hi Bl i
(glial -restricted precursor, GRP) #4}8, Zih%* BMP-
AFEETTTHEBEE% L A2B5 B %/GFAPBH O 1
& astrocyte N4t L 7z (Glial-restricted precursor
derived astrocyte, GDA). Mt SD Z v + (9 38##) D5 9
-10 Kot % #E S YIBR%, TH Impactor (200 Kdyn) #Fiv»
CEBE#RE 7NV EER L. B85 18%, B
#i, GDA % 1.0X10° (HAH L /- Bl 4 B% I #E
WEEL, B 2IERL .

[#5-) MACS [+ GRP iX 90.7% DEI& THEL
Tz, %72, GRP 267 A bu¥A r~ADOFEHRHHIT 76.9
%THote. Btk GEOR R CHBEMIIES SBREL,
AEARPN THME A AT migration U T, BAEMAEO—R
AR IC R > TEIL TV A FOBE X h, B
GDA HESEBIC B 1) 2 WO HRE S A FLTWw3T
REMEDS R S L dz.

[&5a@] 7Y 7HiBEMaD SER L IET A oy 4 b
B BEIRE N 3 2 MKERS AR IC B W TR AT REIR
BD 12 5 2k H 5.

ITEAKFGER TRERIIRSRERER

415518 CD133 R tEMIfaRs I X 2 B BEE 4

I EE AR
ILHE EE ") IER

Hrh fE5A
BE R

i —
B %22

[E#9] CD133 #~v—#— & Lizt I HOMERE
EXiila (EPC) Bl & 2 AHFMBELPRCO>WTIhE
TICOI|E L T&E/038, CD133 BiEM MKz &< b
FTOHUOFELRVED, BESREE 20w+l
BOTERHERCA AT TORAOTREE 2 5. AR
T334 H O EPC M EH 28 THIE S ¥ 72 CD133 Bt
MBI & 2 FHBENREHESHICT L2 L 2EMLEL
7=,

[#¥:] EPC %53 : & b B# I & 3 CD133 Hifk & 58
BESSARRRS BE S A 7 2 % BV T CD133 B AmAR % Bl L,
HMEOKE®R 7o b a— VT 1EMEE%EL . CFU-EPC
assay: in vitro T CD133 BitAlaD EPC colony EE4:#E%
HAitk THB L7z, EPC#4# : BALB/c-nu/nu ¥ ¥ A
DRIBEE IR 7V o0t 2 EMIRERBHE T T o
KRR EIER L. 1)PBS# 1200 41 ® PBS 23 A, 2)
CD133 % : 5x10* > CD133~ BiliEk 2 B4, 3)f-CD133
B 1 5X10* O FEHEH CD133 B tEATfY 2 B 4, 4)ex-CD
133 7 © 5X10* 18 o H5 2 1408 CD133 B3Pl G = 784, 5)
ex-CD133 X 20 B : 1x10° {Es52eE CD133 Bt:Affa®
B PR : HM5% 438 £ TORERFAYZ BBB score L
BR4B BT > FEERIMHC & 2 BEOEBHFREL
(MEP) §il % CEBH#AEWE 2 FHE L /2.

[HE5) s X D MIRIH0LS 50-100 FHIcHIN L7z, Hegess
8 CD133 M Al T i B30T 1ol xR AMEH EPC 2R3
small colony E BB L T/HMEH EPC %77 large col-
ony BETEMAML, total D colony HTRER ML T
Wz, CDI133 #Ti3 PBS B & .~ T BBB score, MEP &
HICHEEWEEBO 2 o7z, £-CD133 BEL ex-CD133 B
CirwIh b PBS B b~ CH% 21 HLE o BBB
score & MEP amplitude it G B2k 23, FERIME L1
BLOMTERZERRDR» o ¥, ex-CD133X20 B
TIMho £ DL D b 14 B TO BBB score &
MEP amplitude iz &2 ik#E 2 7.

[#55R) WREE&E cBW T, EPCEIMMEIETIC X 24644
HiE CD133 FBHEMIEIAVE « | & b BRI TH B Z LHSE
Bahi.

VRBARF BT

ERER Y vy —MEBERRES N —T

— S1052 —
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2-Pf-3

2-Pf-4

Interferon gamma (IFNy) O&EEHHEEEERRIR

Bl 2 AR B LS EFE AW BEE
ERFE I A T I M ER SR
wh &2 UF #E B A

[i58) HEEEH B 53/ macrophage D& &L
BT 558, PREREE CRERECROBRELD 0L
53 hiERMLNTVS. Schwarz 513, &ML macro-
phage 3R ER - MEFECHERBREERD 5 L
wmeE L.

[E#9] macrophage FEHAHETH S [FNy iF, P
BERCEERRIZTHE D »RAT 2.

[#5¥]) in  vitro - =7 ABKE X Y macrophage $REL,
IFNy 20z 24 BRI L 2. Z 0%k, #EHRERKR4E
16 H~< 7 AKBEE X DAL, macrophage ¥3 L &
24 WEMIEHE UM RBR R THE L7z, in vivo © 8 E M
< A0 T9 v~)uiz IH impactor (60 kdyn) % Fiv> TEH
BT 7V EERL, BEEELD 14 HHEETIFNy %
BIREN e 5 L7z IFNy #). Contorol #id PBS 5 %17
57z, BMS 2 27, MBFEMRE, FHAN mRNA E#
®{Tolz. BER~Y KA v b=—UMRE, repeated mea-
sure ANOVA 2w p<0.05 2F®EHY L L1z

(&%) in vitro : IFNy #&#1t macrophage B i, &
b LB L EREEICEESHR L. in vivo : BMS R
a7 IFNy BT control X D b L, #HAMBE10H,
28, 3AETHEERRO . HBFNICIZIFNy BT
MM HRAEES THS CSPC BHBSERICEIL,
145 6 M Tk 5-HT Bk, AENREI L) VR0H
BCHLFFELN. F7z, TN mRNA 2% 188 T
i L7z £ = 5, IFNy Bfi3#hiR3 A F (GDNF, IGF1,
NT3) 8 & Uf CSPG £ f#BE# TH5 MMP-9, MMP-2 DF
BMERD 7.

[#%%) IFNy # 5.2 £ », macrophage 23¥&EM{L & 1,
MR TFERH L, 72 MMPs#§Kiz X b CSPG %
SRS -RER, REBEHEC ROEHES T & BEEEE >
ot eFEZOSNSD Lo L, CSPG, MMP-2 i
astrocyte 2 & FIZEE S B9, IFNy O astrocyte ~
ODEHENZERLVBETE 2. 58, in vibo T
astrocyte 2RI T ZLENH B L Bbh .

[% & »] IFNy #&5 A NEiEaR e EE s 2.
5%, FLOERKO—BL2s LBbhs.
FEAAFRBE TRAATREZHEBNELNT
SKIRAAKFBER F RPIERIS TR R

IFNy Iz & % astrocyte ~DEE

SR FUE MR B2 AR B UE EXR
A¥ BBE®  ENE ER MR T I s
HE SLHEE O AR RXC

[##] bhLbhOFIHRICB LT, v v ARWHRGE T
)V IFNy BN LI LD, BECERREEOSE 2B,
FHEMANCELT, MRBEMAEESTHS CSPC RO
WA B XU CSPG 203 2% % b > MMP-2, MMP-
9 OFEBRINHBFTED Shiz. CSPG, MMP-2 8 XU MMP-
91X astrocyte » SELE SN S Z L HBHIS LT W3 (2005
Asher, 2007 Chan).

[E#] IFNy i3—#&#9iC macrophage * FiiEt(L T2
LHIGNT WA, IhiZFTid < astrocyte b EEH
BREERIZL, ThoOELEST 505> Rt
THIEL.

[#8]) in vitro - P1 =7 A KBS B 2IEL, astrocyte
EIEHE Lo, 353, IFNy THRIBCL, 24 B¥RI%IC real-
time PCR Z T mRNA 2$IE L7z, in vivo : 8 HHs
W=7 AD T9 v~z ITH impactor (60 kdye) % FBv>TH#F
REFE#EEE 7V 2ER L, BBE%»S IFNy Z8EK
RENR S L7z (IFNy #). Control B PBS &5 %17-7:.
#H% 7 HEWCEREE L, RSSERFRRN 21T 7.

[#58) in_vitro : IFNy £ 5 # = 8 \» T, MMP-2,
MMP-9 OFRIZHE Y AS5Naholz. invivo - IFNy B
T MMP-9 OFH %% { Bz, MMP-9 & GFAP DO HuiE
ZHEPEIZBWT, —#D GFAP L merge L7z Z &5
MMP-9 %% astrocyte > 6 b EE S hTWi Z L2Hnho
Iz,

[#%22] MMP-2 OFEBEHA 5 gD, IFNy Rk
2 & 2T, MMP-2 OFBIIHIMT 525, ZOEMEFTHH
TIEED MMP-2 #2053 2WE (TIMP-2, TIMP-3)
b IFNy RIBC & > TRFFICRBR L ToThEMSH 5.
TIMP-3 iZ astrocyte 25 #E4 &3 L v #2007 Liu)
BhH b, 5% IFNy Rz X - T astrocyte 7 &
TIMP-3 OFRHMMHBRED s 2 p 8RB 5. ¥z,
CSPG RBOBA 24, vitro KBLWTRHETSILRT
xehotz. L, IFNy #I#IC & D astrocyte 25 D
CSPG B 23 7- #1845 (2005 Smith) b B D 5 b5
ERHITLTFETHS.

FEREEE TEAKZBRERY

STRAREBELEY
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2-Pf-12

2-Pf-13

5y NFBEESIRBET 7 125\ 3 bFGF BRI
5% ¥4 Koy VBREORE

& L A T ENE ER NE R
AT BEE' LR EE S RE O K
HAH FZ WS X

[#5 - HN] Zhg CoFBEM T 2 MM
BRAFMias, TEHEEOE THKER TS Z E2nEL, M
MBMICB T2 AY 7+ — ) FORNOLEMEIVbIT
V> %. basic fibroblast growth factor (bFGF) 1KY 5 F
I FaZvidmEREFR CMREEEREET 2
bFGF 28+ 5 Z L »TE, EEHE, WEHEECHER
THELwbhTws. SEbhbhiZT v MABHHEE
FNZxT % bFGF ORIE 7 F >4 F a7 VOREE
aybo— VR EHERN L, MRBHEDORAL 72—V F
Y Z23DESPRELIOTHRET 5.

[75#:] Mt SD 7 v b (8 5E#R) D5 9-10 Kk % H# S YTk
#, IH Impactor (200 Kdyn) % fi\» CHEBEE# T 7V E21E
L7z, > 5 1:8%, #HBH.OHC, bFGF % 20 ug
SEARETFoNA Fus L 04mg #EALRE. SEEL
TbFGF 283 2WwW¥ 7 F 1A Fuy VEMEE L U4E
RSB EER L. EB) - MR HE» 5 9 B
FE L. 9BEREECHEEFTMED bL—y 7270, #]l
#5 11 B%CERBE 2T > 7. AL BT 2 MEH
4, FRECREEZNR T AR HBRET L 72,

[R55R] (1) AT T2z plic E BBk O R
»Eonl. QITBHENTHECIERT Y Fo—VERc
RTEFF A FaPV+bFGF BB L UEFF NS K
O L B REE TR R B B b R R EEE
BB ool HEEB% 7 EFF A BT bFGF RidE
SRR Y b o— VB L UAIBGEECR B O 2R
Bz,

[ - &3] €7 F >4 Fosuhso bFGF #ifkd
S H R 2 FRASERED 1 212D 5 Ak
HBNTRE . £, €5F 04 Faf VidBREE v
V7 ELTRITRLMBIDAY 7 =V F ELTORR
LR TE 3. BHEbhbhiE Z 0 bFGF #Bucinz, #
MR PR L2 To T 3.

TFRAKERER CTRRIIESHERER
B BR W FeRH RE RO T 18

SHEBARFERFE
TEBAFFERREFRA

Clip compression i & 3 5 v »Ho5aE 4 EBhHs
REEIE & AR AR
HE NE B KM Rk #— 0 NE #—

[B®] 7 v P EBERE T VOERSEE LTNYU
device ®IH A >/37 ¥ —3EF TH 223, clip THERBEZE
BEET 2 HFELEE SN TV, clip 2EHAT 25 &1,
HRBREDA 7 b —EDEERFET 2 2 L RET
b HHCAETE 32, BEESBRVI LR ETH
3. 4E, bhbhIME clip % v THIGEEE ool
EBETVEERLIOTHRET 5.

[##:] Fischer rat(n=10, 160-180g)icxfL, TIHS
YIkR 217V, FHE% M, micro-vascular clip (closing
force 15-20 g) THEEHI S & 30 BDRAIHRA Y. W18
& iz BBB score i TEBAE 2 TV L7z, #74% 8 8 THEd
BIEL, BN 2/ER L7z, HE REE2Ty, #EE
#H & &t 9 mm FE TORGBEMOMEEHENRS &k UGk
MEHA L. X LFBRATERET 23 v 0&ft:
AL, & o, BEEHBHFHEAC fluoro-gold (FG) %3
A UKBS BB RIGEREF O FG B 2RI L. R
B LUTHAR - FEOERZ v P 2RV

[#55] BBB score i2##% 6 BT 12 S x2Y, 8383 T
HEERD 2o T, HBHE S 9 mm FEROBHAE
PRI 26.0 mm*T, EHBEHEOK 66% Tho7:. 2
EREEEE P OCHEEL, EEARIZFY 2.3mmT,
BB EHLED 9.2%1HY Uiz, BI85 % ol i BBERT R
2RO, BEFEI ) VBB 34.6% Y L7, K
KETo FG BtEMias s, HEE ¥ 32 8, SR
TP 1129 BTH -7z,

(8] EFix, FIEY - FHRE - SRECOR AR
Z, FREEME L clip 257 28010 & TH U HER
B - GO FMBRETH 5. B BBB score 13 12 &
HiT, ERMOFEOEHTHEED T v  aliRM <
TNUBERATRETH D, SHROBFHBHEERET NV ELT
HRHeHFZONS.

MERARFFRT
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ERHRA %$1HH - Cc2i5
R i Htb 9:45~10: 45
C02-01 v MEREESICHT 30X 2V - EOFBMO#KRE

Effects of cilostazol on an experimental spinal cord injury in rats
FRAFERZRREEF BRI . TRENLBRRBEEIB . TRH L F R EL
O —, AT BFHIERE. KMEE . ILEFIER

[Br)] Mm/REERESRE S O A%V —)Vid, Phosphodiesterase I %G
&Y. CREBOVY YL %A L 7= MR EH % B0, ILERIEZEE 7V Ikt
THERAEF HRESNTEY., SRERFBEHETNVICBI2HFHEZRITL
720 (1] (litsdes5) SDT v F20P% W SCIE 7V /eS8, itk v o
AF V= LLIZBEE DR %5 2 72 2 BT, BBB scoreftl, &K
EEREFMZITo4. HEFNICIIEREFEAEES. pCREB
oligodendrocyteDat#ll # 1T - 720 (HFRIHES) AT 3 H X » #5945 EEZ4T
o7ze [BE] Mitki%5-Tid. 178 - MRFFMICB VT 2 BRICEEEIZ
Lol MRS Tld. YHAY V' —)VEIZEB\WTBBB score A EICIE T
L7-A5, HEFMICIZAEEZ IR o7 [Fil] Yux ¥y —2HmiLy
#5393 5L, BETEHREOUEZEIARTH o7z, MAHMPES Lzbok
WL, BAEBEH COREGEREITo TV,

Keywords : ¥ @ 2% —)V (cilostazol). H#tH# (spinal cord injurty). HM/MiEEHERE

£33 (platelet aggregate inhibitor)

C02-02 A >%—7 O HYOEWRFEMHR
Effect of the interferon gamma for spinal cord injury in mice
TRREREBEENEPELNE . TRREREREET MRS
OmEHEZ IFIER, KWEE", EAFFHIERE . BT
AR —*

[B/] IFN y #5438, HEBPIRAREICEEL RIZT D20
[##:] In vitro: macrophaged X Uastrocyte# #IUEs 2., IFN y fil# L T
MR gEERT. CSPCOEAZME. In vivo : 8 B~ 7 2 T9L ~IVIZIH
impactor (60kdyn) # HI\> CHHEEE 2. BIFER & ) 14H H#HE TIFN
y R PRS- L (IFN y #). Control##(3PBS#%5-& L72o BMS2 a7, #
B rET, FHPmRNARNE %217 - 720
[%53%] IFN y #l#IZ X Y macrophage?® 5 I3 MRERIEHF DN, astrocyted
CSPGREEAEDNIRA L72c BMSZ 2 7IZIFN y # TControlf & ) b BHICHEI
i L7 MMkFEMICIZIFN y B CCSPGREEFA B IR L., 6 AT
5-HTR M. HENBFI ) YHPERBRICEHFEL, - EiF 1A
HOFEBMNmMRNAIZ, IFN y # CHRERFEERTFOHINS X U'CSPGOIET % &
LWz,
(k53] BECibg B CHRERMAE ST AIFN y I BEBBG I L CER 2
BWETHLLEEDNS,
Keywords : 4/ ¥ ¥ —7xa ¥ % < (IFNg). HH#i#EE (SCD. fEiRMmEHEERA
(CSPG)
~118-
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C02-03 Interferon-y [JEHBHEAT 7 7aTR RO MG % 5
B8Y3
Interferon-gamma induces apoptosis of glial progenitor cells in injured spinal cord
WRRFERFERERIE . B SERES) NEY T a vty y —#fR:

OftiENE—"2, L& BIIER, MARe. A=

[BR)] FEGBRIHRRE, mBRME. MMEIcsT T o, FEICHET
% 7) 7RiEEMIRL (GPC) SHIlLREAEY — ADBEMTH 5. AWMETIZ. 186
HHNIBIT B RKIEWT A b A4 ¥ DCPCAOER % f#HT L72e [HEE - RE)
1) I v M ERERBEEE TV EER LHBRANOGPCHEZHET S L. T
33R 4 HE2 SRR & 2B L TWw7ze 2) GPCOBRALKINGIZ &FE 45
B A IHA U REREES L, interferon y- (IFN-y) HSPEE ISHIIE & 5534
LTwizo 3) IFN-y ORBUIFEFEOHSMH IR ICHER SN, T2,
IFN y -ZB5ARE~ T AOFHE TNV TERGPCOFUIMFTF I N, S S
SEBIRSRE DU FE D A Oz, [KaR] HFBEIEIC B Vv TIFN- y IZGPCOMINILE
FHEL, EHEEORELHEL TV, IFN-y ¥ 7 IV OERTIC X 5GPC
ORFFR R, MM TREOFLLBEMTH S,
Keywords : ##i#8#5 (spinal cord injury). #&J4E (inflammation). / v 7 7% b= 7 X
(knock-out mice)

C02-04 v hEHEEHESEBMIHICE T 2HMRAEEIBREIC
37V 7HRRENTHEIZIE
SUPPRESSION OF GLIAL SCAR INHIBITION BY PROMOTING DEGRADATION OF
EXTRACELLULAR MATRIX AFTER CHRONIC SPINAL CORD INJURY IN RATS
FRERFEREREEMFERLEAE . TRB LM R -, TRN LRwRREI
ONGEMT . BRFEIEMR:, AT KMEE . LIFEE" .
=2

(5] FHEBHEEMTET A M4 F27) 7TREZERL, 2 Fod
FUMB SO T4 7)) A v CSPGAMA S, WERY - ALFR PR B
£ { , Matrix Metalloproteinase : MMP I3 #kAE L H B MR CEE 2
RE % BT REERE Th S 05 HE. FHBEROWRBICHESFHE SN
THH, MMPACSPG#Z 5 L ik H A ZRHEL D 5 L oG b H 5, WEM
MMPZRIEOTHIZ X Y CSPGAVMA S ., EhRERZIRETE T, BEHE
BRIBIE AR DA R 20 RINR 2 T REMEA D B [HEE] 94 M A4 VHIEL
727 A a4 biZLipoporysaccharide ; LPSHIE % Nz, MMP%3 %
WA XE2, CSPGHEINDLEIL%ZPCR - Western blotiZ THET L7z 5 v b H
HEFNVICZMEH 48E X YLPS% 5 HHEBEERNS . TEIEHE - SRR
%t - PCR, Western blot, Gel Zymography % Mif7T L &} Fa#E & lleheat L 72,
Keywords : F#ifA#5181EH (chronic spinal cord injury), I ¥ Fu A F Vg7 o7+
71 #H v (CSPG), PEHE~ M) v 7 Axsu7/ua7 77—+ (endogenous
MMP)
-119-
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C02-05 v FEREMRBHEETIVICE T BbFGFRIEES F N
KOs IV kEDO%E
Effects of bFGF incorporated gelatin hydrogel transplantation in a rat spinal cord contusion model
FRRFEREREFIM BRI WACK SR 2 B I 5 TR T FERH A A 1y 2 e Al e AL 27 57 B9
OHEXHE" . WARAT . ERFHIERE' . AHEE . HEEE,
LG IE 5

Z v MEBEHERE 7 VIS S basic fibroblast growth factor (bFGF) #&Hk
I F YA FaF VB OEESE % #ET L72. TH ImpactorZ FiVCTH
EBETFTIVEIERK. 85 1 AR S CTOFGFZ220ug& AT F A Fuy
N04mg % B HLEBIZTEA L7z B E LThFGF2 & 2 WESFF N, F
OB X ARG EHEEER Lz, EB) - MEikeex 9 HMMlE L
720 HEBEILEIC TRREE DK, MEFWRE 21T o 720 ITEIEMEHEICE W
THERBEGHICHERTETF N, FaZ V+bFGFBEB LT F oS K
O 57V BRI CUEEM % 20 72 BB 7 AR N IC B W CThFGF& %
SREGARRSH L LAMERBIRENDHEZ RO, ESF A, Fur i
5 ObFGFRE B 5 13 FBHEB I T 2 AR EHEED 12120 5 Ak
AR Sz,
Keywords : F#i#8f#f (spinal cord injury). A¥ % 7+ JV F (scaffold). bFGF (bFGF)

C02-06  HEEIEMBICX T 2 @M AN IRIS HEA B D BRI ES

Transplantation of olfactory mucosa improves motor function in rat complete spinal cord transection
model
KBRR 2 B 2 B A 4

OFARIES, AAE—, Hikhs

[Hig] mkiEE (OM) MR L LCoiE% A LB (OEC)
R, BUREMEZE (OSN) ~Hbd 2 EEHE E #RMEEHE2 A3 50EC?
BATBYMRERESBDONL, [HiE] 11LE#MOMEWistar 5 v + %, Thl0
TRAHENT L 2 AMBICHERAI LERT v Do SEREUL 72 Bk 2 HHk L <R
HiL7z (n=14)o OECZ & % 2V IFIHEE (RM) OBHE (n=13). FEBH
B (n=6) Zarruo—)ve L7, #itd b FHESHAE%BBB Scalel2 T
AFAfI. FEAE 6 A ICHIRHR~ — H — DOBDA R REEEFFICIEA, B S HE
BT ORE 21T o 720 [#R] OMBHIE TIZBBB Scaleid 2 > b z—
BEICH LS EEm 2R Lz, 72, BHERZ B2 7-BDADBIZ SNz, ik
FHIRE TIEBHEBICOECH MR S, 22RO ME»SES otk ® L
B L7zo [Ra] WRBEIEP R MEROBMAEKRE LIRS ns2s, %
REOHREIMONTEY, S5V ETNL,
Keywords : B2 (olfactory mucosa). ¥##E# (spinal cord injury). MEkEH
(tissue transplantation)
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C02-07 HHEMBTETTIVICXT Bconstraint-induced movement
therapy D& 54
Constraint-induced movement therapy for spinal cord injury
FRNLH R TRILRORRERI . TRRERERELH
OBIRFHIERE' . AT, HRLHE . WiE—. KiEE:.
IR IE R

[Br] FR#ELZ ECHTAINEY F—a i, BUOBIEZHRL TR
) % SR ARG L f8 A S 2R AR % % 51 & 9 constraint-induced movement
therapy (CI therapy) &\ HEEd53H 5, CI therapy DHREIBEHEA~DISH
DT REMEZ BRI T 2 OPRHEDTEHNTH 5, [J5E:] MESD ratz 4= 5 FREE
TICTOMES UIRR. HEEAFUMBHETVEZER L, HERE LY 4 81
A X7 ARE L7z2e 2 ¥ bu—VE, RBRICOABERB LY 4 0B
FrRAMER Lz, FEEEE. BEEHE. HiE#% 1 H. BE% AT TRk
4% o> [A195 % BBB locomotor scalell TaFAli L 720 #fE b L —H— %A Lo
B - WA Lz (MR - B8] TEHRNICIHENICEEEZED
M o7ze CI therapy DEBHBEE~DISHIZIZHIM - Hikk Lok 2 B¢
6 o
Keywords : ¥f#flf (spinal cord injury). ¥ (plastisity). EBj#EE (locomotor
function)
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A08-01  RMHAEBEMGICH T 2RI 0= —RIHETFOHRF
ENR | BERERE—
Granulocyte colony-stimulating factor-mediated neuroprotection for acute spinal cord injury patients;
first report of phase 1/2a clinical trial
TR L HE RIS . TR R B
OERFHIEHE", JILOMF2, BHSEZ ®EAH . KiTEE:.,
Iy IE R

Pk ek o o = —Hl# K ¥ (Granulocyte-Colony Stimulating Factor; G-CSF)
AP ERBAME 2 ISR S Tw b, 4 IZG-CSFOS TG B € 7
VIZBWTERERHROBFRANDOEE, —a—0 ¥ - F)I7FY FadA
FOT RS = AP, PURELER. M F AR 2 &2 Tk iR RY 12
B EZHLMILTER, ThoDRILX b, HFHEG I 5G-CSF#%
SO BRRREBZ 5T L7z, 4 ENXERKRAEphase [Tlak L TLEEDOMEENFE
HITh b, %Wtk 8 REINOFREHEBGH, FhriE16 - 70 % & D5 % i
72U, BHREBOBAELZ EOBRMEB IS L 2 WEEEZNRE L2, FH20
6 A2TH. RBERRBOE—FIHAT Y M) — L7z, BREGE - BET— ¥
HEWmET 5,
Keywords : #ii#ff (spinal cord injury). fii#Effi# (neuroprotection). FHER

(clinical trial)

A08-02  FFREVEBEEMET —IN—ZX AT LDBE
—TF =N R A —
Clinical Database Of Spinal Cord Injuries
wEtEHEr 5 —

OWIEM, HHRE, fHEE, %08

[By)] HEEE BB BESFICBWT, FHEOTH. HBESo b & =
LD DI E L DTF— Y ERIPVETH 5, FLlZ, FHEZEICBITSHE
7 L BRBEME ORI EILIC BT A ERBMEHZ I, FREOFEFT— 7~
— 2 ERHHELARZIT-oTw5h. [HiE] MMEUFIREZEENRE L, ZHE
DRG] (ABhE, 7285, 2 - 4 - 68, 2-3-4-5-6-8+H.
14, BEROFIISHY) IV I46EE D7 — ¥ 2RI HHEICERF LTV
Bo [$53R] 20084E 7 HBAE. 263EMAEER SN, F— & AHK=1312100%
THb, WRix. B =220 : 43, F¥ER =509%. FAFIZ2018 - 50
£ - 60fRIZE W EIANC D o 720 [EE] AWIFEZ I & RICEEE/LICD W TG
LTWL Z T, FHEBEOBKRFHEICBVWTI Yy ARG hL EE 2
5o ZE LNV THEESES 0, BRSO ZHI%2 B L7zv,
Keywords : #ii{ff (spinal cord injuries). 7°—# ~X—Z (database). &
(nationwide)
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Poster #17 BASIC SCIENCE CSRS-2008

Granulocyte Colony-Stimulating Factor Promotes Angiogenesis and Displays
Neuroprotective Effects after Spinal Cord Injury in Rats

Junko Kawabe, MD, Chiba-shi, Japan (n); Masao Koda, MD, PhD, Chiba-shi, Japan (n);
Masayuki Hashimoto, Chiba-shi, Japan (n); Ryo Kadota, Chiba-shi, Japan (n);

Takayuki Fujiyoshi, Chiba-shi, Japan (n);

Akihiko Okawa, Chiba-shi, Japan (n);

Masashi Yamazaki, Chiba-shi, Japan (n); Kazuhisa Takahashi, Chiba-shi, Japan (n)

Introduction: G-CSF (Granulocyte Colony-Stimulating Factor) is a one of growth factors of
hematopoietic lineage cells. Recently, the neuroprotective effects of G-CSF on central nervous
system (CNS) have been reported. As we previously reported, G-CSF also exerts neuroprotective
effects on experimental spinal cord injury (SCI) via anti apoptotic effects on neurons,
oligodendrocytes and reducing demyelination and expression of inflammatory cytokines.
However, the precise mechanisms remain to be elucidated. Because degree of angiogenesis at
sub-acute phase after SCI correlates with regenerative responses, there is the possibility that
G-CSF displays the neuroprotective effects after SCI via enhancement of angiogenesis. In this
study, our aim was to assess the effects of G-CSF on vascular system after SCI.

Material/Method(s): We made contusive SCI model in rat and randomly divided into
two groups; G-CSF treated group (15pug/kg i.v. for 5days after SCI) and control group. (1)
Integrity of blood spinal cord barrier (BSB) was evaluated by measuring the degree of edema
formation of the cord and volume of extravasation.(2) For histological evaluation, cryosections
were immunostained with Von Willebrand Factor as a marker for vascular endothelial cells.
Number of vessels was counted to assess revascularization. (3) For angiogenic cytokines’ gene
expression analysis, real time PCR was performed with vascular endothelial growth factor
(VEGF), angiopoietin-1 (Angl), hepatocyte growth factor (HGF) and fibroblast growth factor-
2 (FGF2). (4) We assessed the recovery of motor function.

Results: (1) There was no significant difference in the degree of edema of spinal cord between
two groups. G-CSF treated group had tendency to reduce in extravasation. (2) In the G-CSF
treated rats, the total number of vessels was larger than that in the control group (p<0.01). (3)
Expression of VEGF, HGF and FGF-2 in the G-CSF treated group was significantly higher than
that in the control group (p<0.01). (4) The G-CSF treated group showed significant recovery of
hind limb function compared to that of the control group (p<0.01).

Discussion/Conclusion: In the present study, the G-CSF group had tendency to decrease
extravasation after SCI, and angiogenesis was promoted with G-CSF treatment. G-CSF
treatment increased the expression of angiogenic cytokines. These results suggest that G-CSF
exerts neuroprotective effects via promoting angiogenesis after SCI. Together with the results of
the present study and the previous ones, it was suggested that G-CSF is an attractive candidate
for acute SCI drug. Based on these outcomes, we are now preparing clinical trial of G-CSF for
acute spinal cord injury. Our clinical trial plan has been approved by institutional review board
of Chiba University Hospital in this Feb.

* The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug
or medical device is being discussed for an “off label” use). See inside back cover for full information.
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REER (KRAF K¥k EFRFRH FFHEEZ)

I % P9 57 A 52 40 B3 18 4 [T & D Jageed 1/
0-20-2 Notch¥FFLENULIEEMBEXH=X
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AEE', OB AIER RS
EEEZ!
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[ B #9] A&FF% TidJagged] conditional knockout mouse% Fi\: T
TR H I ME N B ATSEAEAL (EPC) % B L 72 BR O Jagged!/
Notch> 7+ V& fr L HBBE A H = X L1200 TH LRI
TAHIELEREME L.

[ 5 & ] Jaggedl conditional knockout mouse 3 & Ufwild type
mouseDF FiMlAE A & BAERZ 57 BE L 7-1%. 1AM O TEPC
WL < AMBERIRKE 7V L, PBSH L <31
x 10 DEPC% M IRAY (235 L 7= (PBSEE, Jagl+/+EPCEE,
Jag1-/-EPCE) .

[# 5] EB M T2, Jagl+/+EPCEEDOBBBA I 7 AR
H2BLIRETHO2BE L D & A E 2K (. PBSH L Jagl-/-EPCH
LOMICIIAEEEL DO LD o7, BREFEEINMIC L 2 HE
6 OEBFERENBEE TS FHROERTD o 72, MMMRFEHFF
fili ik, 81 %3E O Mm% Hitlagl+/+EPCE, Jagl-/-EPCE &
LIZPBSEEL D OAEIZE ., ThOMmBMICAEEYIOSL
Motze F7o, Jagl++EPCEETIRRIEHET A b 0¥ 4 b O
MO L) LEEIRE STV 72, BIEE2BOBBEIC
511 TPBSHE & Jagl--EPCEE T 13 IE % # S0MLARIC L~ TH B2
KOREME % 207255, Jagl+/+EPCE TIXIEH MM mEE
LA TH -7,

[#£%) EPCRBHEIZ X 5 FUSHET A b O+ 4 b M & s
{R1Z 5V Tlagged1/Notch > 7 F IV & Ay L7z A 1 = X ADFAE
A E T,
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[#] K414HGFPTgSDZ v b OF % HIX LMACS % i\
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L7 L. BMSCEE L Jt# L, BMSC+ 7 7 2 ¥ VB CIRIBER
P OFRFEGYE®F BAH EIHINL Twiee [#3E] a8 7 7 2
YIVIZBMSCHHHIZ & 2 RO HHMBELEL E 512
Rt &t B T REMEATRIE S LT



0-204 Sv FERERREETIVICS) SbFGFR
- BESF I\« ROYBREOEE

HEXH, WART, ERFEELE, HE ¥,
KAHRE', WMER, MEE, | K
HflgEE’, BRI

FEAR RER EFHRER WA TR LN
BRI, TR LHRMBERRAR, HIASAFBE LR
AN, SRR BRI A A TS
F

[ - Bi) FEEMC SV CHRBRIIE. 2 ERED1DT
»5H, BHAMROERSE - BRKLOMMIEL 5 ACHMBE %
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LEWELTEZ, HGFiZ b & b L FFMMaMMIETEE b & 128
PENSOFKBOFRALARCTRET S 2O
%o £ THAMETIZ HGFORB Lc-Met XA/ D ) » BAL (&
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HRERERIEIC S T 28~ + Y v 7 AR X 2
AN = IS
NGD WF, ENE A, OB, B0 B2, BR UE, R KA, B -, AT BE,
ks E#, w6 A4

TERERERELPRBEANE, TRH I EEREEIR,
T NIRRT R

[Ef9) Matrix Metalloproteinase (MMP) (fHAa%}
2 hY v 7 AZBRNICHE L EBOBEREEED
HERICEELRE 2 R THOMRERTH 25, BEE
B BESCRELZESOREBEBICLBEEL T
3. B, HHBESEOREIC DMMPOBI S A5 &
NTEH, 25 TH, gelatinaseBDMIP-2, 9% »
v 7 7 — ¥ HEDOMMP-12i3 518 #5148 DS e~ 0 B
BREINTWLE,

FHEHE BRI IR RS astrocyteds /') 7HuE %
TR L. WRMEZYWENIC 70y 23 2130, 85
BRMIChbL>Tary FudF U7 s+ 9%
> (CSPG;Chondroitin Sulfate Proteoglycans) %34y
WEN, LFEIC bEIRMBRESEH . ThETE
BEEEBIE R D 7 ) 7 RHE IS L THE & 72 1855 IRIE 23
ERINTELD, ZOWRICOVTR—FD BE*
Birwv,

SE, 7y P RBEERKSY) PRHBELOT v + B
BEERBEHE T AL Z AT, 7Y PREEY S KIZCSPG
I g ZMMPORIE & | B BEE MBI AR~ O TR
HEICDWTHE L7,

[#5#] [in vitro]Cytokine##i L. CSPGEE4 sHIA
L7CREDERES ) 7HllEc, 25icssns Y70
WA EEWE TH B lipopolysaccharide (LPS) il
BEMA S Z L CTMNPFEEL - iEMELZMA S ¢ 2, NP
FHB - FEARI L | CSPCHEEADHE % (1) %3EH
RFHETAE (2) Real time PCR, ¥ F v ¥4 E55
7 4 —. Western blotting (3)Neurite assaylz TH#:
L7,

[in vivo] 7 v M HHEIEMEMHE 7N (IH spinal
cord impactor, 200Kdyne, T8/9 level) % {EER. 2RI
iF7z, LPSEEIZZMHAER L DLPS 10 pg/day %
3H5E5 F FIIEREI 5., control B TR AHIK 2 % 5
L7c, &HET (1) SeBAREAE RIS (2)Real time PCR
(3) RERF R B OB BB RE AT % 3 & e o 72,

[#RE X U%EZ) [in vitro]RT PCR D&EE. TGF-
beta®EGF7Z & DRIz X b, K3 7)) 7HMDCSPC
DRNAFEBR IS A L 7o, RERETEIYA b H 4 Vg
T7Y MRS~ M) v 7 R CSPGIEB AR L
E5ICLPSZ N Z % & CSPCHI|MHE BB I i, ¥
7FYFAES T 7 4 —Tld, LPS% BN A 7= B TMMP-2

Suppression of glial scar inhibition by promoting
degradation of extracellular matrix after chronic spinal cord
injury

J. kawabe, et al.

Key words : Matrix Metalloproteinase (MMP), Chondroitin
Sulfate Proteoglycans (CSPG), chronic spinal cord injury
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DEHEB LR LT3 Ebhh, REEMP-20
TEHEALASCSPCOYSIBICBIS LT Wwa 2 ERE X h
bed

[in vivo] %y Rk B9EFE 12 Tcontrol B & Helk L
T, LPSHETIZCSPCOFBH WA L TH H . LPSHIMIC
& O NREMMPFETR - FEHEALASKR T 5 & & TCSPG4Y
BHMEE I N L E X bt HBEBIEE 2%
108 E & ClR2BMICHZNERERIR o d >
oo EHIBE. X RMOTHENEER X ULPS
R & 2 EBEFEOEL Lo 2EthTh 3,
BEDEE TIIMMP-2D 7EMEDS, BHIEBHCSPCE %A
BSBI LR, MMP-27 v 2 77 be v RIIEHIAL
BCSPCORREMMET Lc Z Lk iR s T 3,
SEIDBIFERER TUNPE /v L7 7)) PRUE~DER 2
BRI Obreak through & 7 2 AIEEMEDSTR M
N
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Neuroprotective effects of Granulocyte colony stimulating factor
(G-CSF) on acute spinal cord injury: experimental study and early
clinical experience

Junko Kawabe, Masao Koda, Masayuki Hashimoto, Takayuki Fujiyoshi,
Takeo Furuya, Tomonori Endo, Koichi Hayashi, Akihiko Okawa,
Masashi Yamazaki ’

Chiba University Graduate School of Medicine, Chiba, Japan

Background: G-CSF is a hematopoietic growth factor. Recent reports have shown the neuropro-
tective effects of G-CSF on experimental spinal cord injury (SCI), though its mechanism remains
to be elucidated. Because the process of angiogenesis at sub-acute phase after SCI correlates
with regenerative responses, there is a possibility that G-CSF displays the neuroprotective effects
after SCI via enhancement of angiogenesis. In this study, we demonstrated the detailed effects of
G-CSF on vascular system after experimental SCI and started its early clinical trial.

Material/Method(s): (Study 1) We made contusive SCI model in rat; G-CSF treated group POSTEF
(15&#956;g/kg i.v. for 5days after SCI) and control group. We evaluated (1) integrity of blood presentatic
spinal cord barrier, (2) histology of revascularization, (3) RT-PCR for angiogenic cytokine, and (4)

recovery of motor function.

(Study 2) We performed a Phase /Il clinical trial of G-CSF administration (5&#956;g/kg i.v. for

5days after SCI) in 3 SCI patients. To address safety and feasibility concerns, we assessed general

conditions and neurological condition of patients by blood data, CT, MRI, and neurological exami-

nation.

Results: (Study 1) In the G-CSF group, the number of vessels was larger than that in the control
group (p<0.01). Expression of angiogenic cytokines in the G-CSF group was significantly higher
than that in the control group (p<0.01), and the G-CSF group showed significant recovery of hind
limb function compared to that of the control group (p<0.01).

(Study 2) All patients recovered motor and sensory function without any serious side effects.

Discussion: In the present study, G-CSF exerts neuroprotective effects via promoting angiogenesis
after experimental SCI, suggesting that G-CSF is an attractive candidate for therapeutic drug for
acute SCI. Based on these data, we planned to start the clinical trial of G-CSF administration for
patients with acute SCI, and obtained an approval from our hospital ethical committee. In the
early clinical trial, no serious side effect occurred. The preliminary study shows that this low-dose
G-CSF administration is principally safe for patients with acute SCI. Further clinical trials with
high-dose administration of G-CSF will be required to establish the G-CSF therapy for acute SCI
patients.
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Effects of cilostazol on an acute or chronic experimental spinal
cord injury model of rats

Koichi Hayashi, Masayuki Hashimoto,Masashi Yamazaki, Akihiko Okawa,
Masao Koda, Junko Kawabe, Takayuki Fujiyoshi, Tomonori Endo, Takeo
Furuya, Tsuyoshi Sakuma, Hiroshi Takahashi, Kazuhisa, Takahashi.
Graduate School of Medicine, Chiba University, Chiba City, Japan

Introduction: Phosphodiesterase 3 inhibitor (cilostazol) inhibits hydrolysis of cAMP and has neu-
roprotective effects through phosphorylating cCAMP response element-binding protein (p-CREB).
In cerebral infarction models, cilostazol attenuates neuronal death through above pathways. We
administered cilostazol just after or 3 days before spinal cord injury (SCI) in rats, or on chronic
phase of SCI rats and assessed locomotor recovery for 8-10 weeks.

Materials and methods: (Just after ad.) 8 weeks old, female SD rats were subjected to be

spinal cord injury at T9/10 level with IH impactor (200 Kdyn). After operation, animals were
received gavage administration of cilostazol (6 mg/day) for 1 week, and later they were provided
laboratory food mixed 0.3 % cilostazol for 7 weeks (cilostazol group). The same numbers of rats
were received gavage administration of vehicle as a same way (control group). We examined BBB
score every week and examined other 3 behavior tests at 8 weeks. In the histological studies, we
performed luxol fast blue staining and p-CREB staining.

(3days before ad.) Animals were received gavage administration of cilostazol or vehicle 3 days
before SCI. After operation, they were treated with the same procedure as described above. We
examined BBB score for 8 weeks, and measured cavity area in histological studies.

(Chronic ad.) After operation, all animals were provided vihicle for 5 weeks, and later they were
provided laboratory food mixed 0.3 % cilostazol (cilostazol group) or vehicle (control group) for 5
weeks. We examined BBB score for 10 weeks, and compared bleeding time by Modified Duke's
method at the point of 6-7 weeks.

Results: (Just after ad.) There was no statistical significant difference in BBB score and all other
behaviour tests and histological examinations.

(3days before ad.) Cilostazol group showed significantly worse BBB score at 4,7 and 8 weeks
after SCI. There was no statistical significant difference in cavity area measurement.

(Chronic ad.) There was no statistical significant difference in BBB score and bleeding time.

Conclusion: Preoperative administration of cilostazol significantly exacerbated locomotor recovery
after SCI. We speculated that microbleeding caused by cilostazol exacerbated locomotor recovery.
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