IR STV,
5 257 SRR E D 28Rk 1 B\ TR S
n-FFEH1.366%H, POEEREE & B
EN7zD1F2616) (19.1%) TdH-72[7]6
MRICHHAD T2 TEEFICR > TWAEAL
EREBLANVETHE, BEBMIEC34 B
RE Lo TWA(89]. BMEEICALNL T
MO EMECHMEIL, C34 MM TORKEEIZHE
DLBERERREEZ LN TS (8],

wm R

Ll SEREE O R REIX,  SE B T O RS A
LEBHENEZENBV, Thabh, SN
TIXEEOHAEBIRE, BHIRE #%Er2LT
&, AME X D ALEE - RERE - BEE - SHREDNETH
LI WES SR TW5B & § 5 Forester D 5
IF—varREICESHTWS (J1)[10].
Schneider  # M & LFF L, HHEHGEHOKEE
CREGDAEORE (E# - Wi - MiE) oo,
PSRRI Tk L OS2SR 2 L, Ch
ASETHAEMR L 2o TV,

LA L72ds, & b OBFHMTOHEREERE
ENFETAHI LI LT, FBEEBETHE
/LR TVRV[11], LA, ETHADOT
ITREHEITESIIRELTVA LW HELDH S
[12]. % 7-, Bungel|Z/REFMATRD S, Hl
GBI I HE - BEOENET, IKHEOR
ERROEVEREL T2 [13]0

FHFDO AN = A nE, BHEORME (A%
JiEWk, OPLL, MR L7-HERIAR) 25b &b & FF
FELTOWEIAINNMDYELS L ShT
Whe Thbb, ERHEETEE FAHES LEs
DM TOHFREEIZ L % pincer's mechanism (2
THAET A[14], &5 \VIIEHEBHE THENTH
DIz AR BT, RS ZBEA30% TR
T AIOIIRET A LHEBENTWAI5],

WEIEI v Ea—¥% - 3alb—varT,
FFHSFLSDEHETHR - BRIFIEESINT
Bunge B!l DEHAR Y, KICIKHEDOEED
#2 2 ) Schneider BIOBHE AL LB E LTS
[16]

HEOGFEWMFHHRTFEOES I, F

LS TR 169
AL

coees
@

3]

#EMBORR
iy
W7 HRF—R

2E~24F50 20850~ 1EREERE

X2 HEIEBROMBIUEDER

S, BETICHMmMAE L, BEMLoE
WL, #EMM - 7X O A b -4y TFY N
YA e EOFMATEEN I L VBT S (%
5~ 24B%0) o

HWC, B - ~vru77—Y 370y 7h
EORIEMID - AEMIAEL, 1 A R
WL, iFEAS ) RIEVTEBICHER T 5o TDORER,
BHHEAEOMIE THA TR — ¥ 212D (248
M~ 1AM o

Z Ok, BEFORITEFLL, ZOREICIESY
TR S NS, MO ) 78R
FRENTHEL 2 (BHEH).

RIS R D P T OMBRIS DR A 5 A &
No2h b, Tbb, ZHHMLOMKIEL L &
O 1 WIEE, FlEHTR S 2 KEMOEE -
MO TR b= A% L0 2 WiEls, ZHHLD
ZEAAL - AED 7 ) TREFBAZDOWT, AT
H#EATWS (K2)[17].

BREE - FRFA

POMESEBEERIOZ < T, B OBRE &b
ICHEIERD Y E L T DRBENOFETH
5o FUHEBBHOTFHEIFRT & LT, 40
LT - RS - ERABE R EhbiFohT
W5 [1819]. EifEZHTTIZ, FHMRIICTHTL
FEE/T2HEHFHFET LN TV [420],

POHERBEEORBARRT L LTI, &
i (70 L L) B LUOFHEEORMEIEIT S
T 5[21], OPLLBIIEDE WFIHE L,
Frankel 7 DPEE THEL 2B o2 &
DEEND H(22], 8 (B2 6 B2UH)
MRITOTLEES /T2 BEFETEARKET &
shTws (X3)[4,2324],

- 298 -



170 LS

A B C D

3  MRIBHI T T1EES /T2 BiE 5 OXBERRH

60 B DB, BIEREET IR LS. AR
185, #Z ¥ Frankel Co i X R BEIHR Ti2 ZHER
CHHEEN LR D 5.

Z15 7% 6 B O MRI T3, C3/4, C4/5, C5/6 &1L
THBIBA BRI, SEHE S T T2, T1EAB
TRENOEFTELIZHS TRV (A), T2 &%
TiE, C3/4, C4/5, C5/6 BILIZHNEES OFEBHHF
T 5D, FHAEEDOZOERLTEY, MELL
BLUOTOBFITHAK TR (BERHD), ZHHK3IE
%I C37 HE B BT HEAT -

X% 3 » B OMRIE T, FROM GRS H
LOEFIHRS L, FHOBEBIIETLL TV,
T1 5% 3 AR B 1% T C5/6 B TREP I IRAE 5 fkA®
BEShD (CKRH). T2 HARIKWIETIECH/6H
MTOMABESL L ) BEEICZ>Twa (DR,

SR 14E 2 # B ORKEIAER, BE)ICIXEST
VETH 5,

FATB % & F 7o K EARESEICEE L T,
FEHHAMBHEA L S RE LZHETIEH S
%%, APBEHsFrankel 578 B % 7213 C TH B AT
20% AT oFI20610 5 5, 1 %12 Frankel 5738
T 1R LI RSGE L 72605575%, DL E~TGEE L
7=BlA65% Td o 720 FHRIC, FHEEEH20% L
LoBNTBIO S B, 141%I2 Frankel 57T 1 B
B E2sE L 72 F1A%94.1%, DL EA~ZE L7226
7364.7% TdH - 72[25],

RIFEHE

GRS LT, B, THEVRR S
7 — B BT O DA, % R E R
BSFSFETHEH, HBHBICIZES] (Glisson -
Crutchfield) ®Halo¥BEEEAfTHN LI LD
HhHo, FOLOMEME LTIX, BHETFBHODIC
BHIERA AR STV 5,

FERBRIRTERE & LT, WY H A5 QR -
UNEY TF—3a %479 sk b & 5 [25], LA

-t

L, BBPHFORMICZIZAMORH*ET D L
DH|ELH Y [26], HAREOREEIILEEEZ
b,

EWEELLTEAFLVSL F=vOy
(MPSS) KEFIEHLDH 1, AFIZIB\TIX1997
# BEEEORTOL L ICHERERSHBE
oo BIEEO L 25, HHMBH I L CHEEEMIC
fEFTE AME—DEHITH 5, Pollard 5134124
DFEMA LR BE I MPSS KEREEZ TV,
FEF R UMEEBBIC BV TRIFTH - 72 L i
LTwW5A([27]s AFTH, Frankel5FHCLU LD
oL S B 4R 15 BB 52244 121,000mg LA T @ MPSS
HGPERTH o7 L ORED D 5 (28]

LA L&A, ¥4E, MPSSKEMEDH M
FEBRTARESHKE, BIERO®REL S
V2, Pointillart 513, FMff % #ifT L T2 72111064
DT vy rMLEERHAER (RCT) 12 THEREMIZ
WENASLN Loz LHE L TWA[29], &
BWTYH, FMERAITL TV 2466 ORCT
12T, MPSSHHIC THPR R A BHEA A B L,
HILERAPHE DN L 72 & i S TWw 5301,
72, $i% &N X BEEEIME TIZERATEBIE L
oo b 531,

Wiz EYFEORELBL LT, &5
WREk T o = —HIBA T (GCSF) # w7
PR E O BRR B % B4 L 72[32-34]) . BMEH
FRIBBO B L OGS R S B % AP R
12, ReWHERY FHM L 3% Phase Vlalfik
REEAMT DN, GCSFHG ) HEEHROFEA
Ehh ol $72, GCSFixE A Thi/ &6
T, BBHBLUOREOEELRDL, FlEHE,
GCSFEREDEMMELFMT A L2 FHM L
3 % Phase IIb BRRiRER % MifT 3 5 FETH 5o

BMERDEETIXH 50, FHIEHB~OHEL
BARINZLDE LT, MIL6LET Y~
fK(35], ArHifasEsiE ¥ (HGF) (36148 %,

FHaHE
A O PESRRER IS (03 BRI & TR
B L2 OBWIFZEIR A% £, FRER IO W
THEHEROKIA L, PO TREMIBED L &
nTwieni2]l, FsaEMEEAIFET L

- 299 -



LSRR 171

LiXfEPTH B,

FREDREOG], BFEEED 2 WL, —i%IC
RIFGEESBRIRENSA, OPLLEZE LD LTS
EEEERF BB TR ATERE, & A\ IR O
EHNED L MIULRERM S ZR S D,

FHE S, SHEREBI OS5 St IC B A FHEE
B 74 15 % (RAF TR IR BES20) & F- IR HR 186 T ik
L, Bi#& TFH14lm, HETL2lmTho7zk
Wi LT b, %7 OPLLBITHAE MK % It
W45 L, PRIFREEE 3 BITFH25%, FMiiGHE
F2061T43% TH ol & LTWBH[37],

Chen & (%, {RAFIEBEEIT o - SHEM BB S
IEBNIHRE T BRABRDZ AL L, RICERE
ZSHET AR E WV E LTV5(38],

FM & RIRTNEEFE LT, [ZBERYE
KAEALT A6 HEROEESFHICED S
ZWBl BT TWLEED H 5 [39]. FREHE
12, ZHERLEMIIE > THELBEIRELT
WAL TH 1, HHEEE, REMDEORHR,
HERIMFERBEOEA A S, BERM LY BIT
HICHRIEIROBEALE BT A0 LFHAS A TY
% [39].

SEMFHROBNE LT, OMRREERTO
3, @K 2 KBBOTH, OFFELEMDE
BABTSENTWA40]. BHBICFEHREITH
Z LT, FHMIEBREORKREIC L DGR E
& . WIRRAEE 2 O TER SN 2 KIBBE
EL, DNEYF—=Yar2RBIcHBTAI L
T, IR - RRIMASEESTREE 5D,

TR & FTREO SR AT & BEAE 4 LR
VBRI THRIBENTEY, HEEATWS
[25), FEEMBIEEBIRE L S & LR T,
A B Frankel 738 B & 4\ 3 C, MRIIZ THEMH
TR H BHIE 3320 % UL L D FER % K RIZAT o 72
SRk & AR AL ERgE (FATGELTH: %
B 1% P95 0 TR, RIFHERLITH) DORERT,
1 %2 Frankel 04T 1 BEBS L L E L2 b D
HFRTEETT06%, HRAFHTI1%, DILE~E
# L7 b ONSFMBETE88%, HAEHT647% T
Hy, WMECHEIFENEESIL, 2BHkRE
AHIFRERE A CTl> Aot ES T
5(25]c GHOEL L HREPHIFESI L,

BiET - BB E £ NIEE BHEERIEGE O

HERFE LIBIT TR VA, 498260 0 e
RIBH D 2 5 RITICB T, [728ER LA o F487
MRETHL ], [HEEENDD 2 EGTIEER
BEMEET L] IOV TRERIELATHS
(evidence level: class 2) [41]o 7272 L B {0 Fih7
Tit, BRABRBOP TORESEREBCETI
TWABUEEEA D B 72 O FFflfiAHE L Vo

FERETOHEE LT, AEERDS HHEE
- BEBITEFMRSLETH S, L L Allen
43 #8 O Distractive-Flexion: stage 1 (FJR¥E7H &
NBELVY N7 TEHMET& %2 \vy), Compressive
Flexion: stage 1-2, Vertical-Compression: stage 1
R L HAUEFERAETH S EE X h
Tw5[40].

RYHEORVBPREEE O &, HHE
BOEHALERED R WRERIIN LTI, T
HEISE v SNTWwb, ALEREZRTLO
I% Allen 77#® Distractive Extension (DE) (24f
L, MERIARR ETRERN TR &tk 2 (EDE1 (8
BAREN), THCHEMBSHIOBRI Db S
LR ISR BN L, BEALER O DE-2
L7 %o DE-1 TIARIFER I CTHREELOSE
W FAMT IS, R R 8 DS L T E IS,
DE-2 TRHFMEEDHEIZA Db & EM %
ZEL, 7 SMEMEHMEMAIL =7 IEDEL LA
BB TRIAREREM 2179 RE L S T»
% [40],

FAarsC B 2 8E L LT, ERSES S
7 h—IEL, FHEEYRDHS D OIXFHI ¢ &
L oEmENH B [42] F7z, POHESHBHRE TN
Ble2BIOWFS A 6, ZFH & F4l £ TOHAD
SEGITId, FHEIC A2 S FHRHEEICED L
Motz DHEND L [43], F%HHEI~9 %
H (1061: #3535 » B) ORI FARHFEL TV,
BIF S EL2 B L OmED H 2 [44],

Fehlings 52 X 2 EIEFE Z b2 W TOFR
BEOAEZHRETHIMMERIIL D L, ZHE
4 EDBEIATD N BRERBI TR, WFhokis
THHESHD ONT W, S, ZE%3 4 A
AR BRIEAN % 5215 726 046.5% TRHE ¥ 72138
BEOUEN D o 72, FRIC, 12 7 BLUBR®
BRIEAT B D79%, 24 » 7 LR OB EH#T 6] D81 %
TYENRH o7z LT A[45],

_300_



172 #*

FHRERIIETAINITOREZRIET S
&, POEERIBB O BRI LTI, K
D ESTH R K BHALEN B WIHEIZIE, B
BEMEESTEE L TV AHEIIBVTY, BE
WrBCLEERL, BFEELZFENELTIY
LEZLND,

#HOOR
AT T TR - T REARF B EH
HER BB BB O IRHT %,

SUMMARY

Acute cervical central spinal cord injury is
characterized by greater motor impairment of upper
extremities compared with the lower extremities. The
lesion exists at the central portion of the spinal cord;
in the gray matter and the inner region of the white
matter. Recent advances in molecular biology have
enabled us to clarify the tissue reactions following
injury from the acute phase through the chronic
phase. Prognosis of paralysis can considerably be
predicted by MR image diagnosis immediately after
injury. High-dose methylprednisolone has been used
for pharmacotherapy. However, recent reports have
doubt on its therapeutic effect and side-effects related
to the therapy have been emphasized. A clinical trial
of granulocyte colony-stimulating factor has initiated
the development of a new medication therapy. In
patients who have no compression of the spinal cord,
conservative therapy is principally selected. When
patients have spinal cord compression accompanied
by canal stenosis and their paralysis is severe or
progressing, decompression surgery is indicated.
However, there have been few high-quality studies
that compare operative treatment with conservative
therapy, and indications for surgery remain
controversial. A multicenter prospective randomized
clinical trial has begun to analyze further the effect of
decompression surgery.
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Transplantation of astrocytes derived from induced
pluripotent stem cell on an experimental spinal cord injury
in rats
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1) Nakayama T, Motoki-Soga T, Yamaguchi K, et al :
Efficient production of neural stem cell and neurons from
embryonic stem cells. NeuroReport 15: 487-491, 2004

2) Nakayama T, Inoue N : Neural stem sphere method :
induction of neural stem cells and neurons by astocyte-
derived factors in embryonic stem cells in vitro. Method
Mol Biol 330: 1-13, 2006

3) Hofstetter CP, Holmstrom NA, Lijia JA, et al : Allodynia
limits the usefulness of intraspinal neural stem cell graft;
directed differentiation improves outcome. Nat Neurosci 8:
346-353, 2005

4) Davies JE, Proschel C, Zhang N, et al : Transplantated
astrocytes derived from BMP-or CTNF-treated glial
precursors have opposite effects on recovery and allodynia
after spinal cord injury. J Biol 7: Article7, 2008
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Effects of bFGF incorporated gelatin hydrogel
transplantation in a rat spinal cord contusion model
T. Furuya, et al.

Key words : Spinal cord injury (7 #fifH{8), Scaffold (J£45),
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1) Tabata Y, Ikada Y. Protein release from gelatin matrices.
Adv Drug Deli Rev 1998; 31: 287-301.
2) Tabata Y. Tissue regeneration based on growth factor
release. Tissue Eng 2003; 9 (Suppl 1): S$5-15.
3) Simon Y, Mark W, Tabata Y, et al. Gelatin as a delivery
vehicle for the controlled release of bioactive molecules. J
Controlled Release 2005; 109: 256-74.
4) Anderson KJ, Dam LS, Cotman CW. Basic fibroblast
growth factor prevents death of lesioned cholinergic neurons
in vivo. Nature 1988; 332: 360-1.
5) Otto D, Frotscher M, Unsicker K. Basic fibroblast growth
factor and nerve growth factor administered in gel foam
rescue medical septal neurons after fimbria fornix
transection. J Neurosci Res 1989; 22: 83-91.
6) Mattson MP, Lovell MA, Furukawa K, et al.
Neurotrophic factors attenuate glutamate-induced
accumulation of peroxides, elevation of intracellular Ca2+
concentration, and neurotoxicity and increase antioxidant
enzyme activities in hippocampal neurons. J Neurochem
1995; 65: 1740-51.
7) Kirschner PB, Henshaw R, Weise J, et al. Basic fibroblast
growth factor protects against excitotoxicity and chemical
hypoxia in both neonatal and adult rats. ] Cereb Blood Flow
Metab 1995; 15: 619-23.
8) Zhang F, Clarke JD, Ferretti P. FGF-2 Up-regulation and
proliferation of neural progenitors in the regenerating
amphibian spinal cord in vivo. Dev Biol 2000; 225: 381-91.
9) Yang Dong Teng, Italo Mocchetti, Wrathall JR. Basic and
acidic fibloblast growth factors protect spinal motor neurons
in vivo after experimental spinal cord injury. Eur J Neurosci
1998; 10: 798-802.

10) Yang Dong Teng, Italo Mocchetti, Wrathall JR, et al.
Basic fibroblast growth factor increases long-term survival
of spinal motor neurons and improves respiratory function
after experimental spinal cord injury. J Neurosci 1999;
19(16): 7037-47.
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Suppression of glial scar inhibition by promoting
degradation of extracellular matrix after chronic spinal cord
injury in rats

J. Kawabe, et al.

Key words : chronic spinal cord injury, chondroitin sulfate
proteoglycans (CSPG) , matrix metalloproteinase
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Effects of cilostazol on an experimental spinal cord injury in
rats

K. Hayashi, et al.
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1)Lee JH, Park SO, Shin YW, et al. Neuroprotection by
cilostazol, a phosphodiesterase type 3 inhibitor, against
apoptotic white matter change in rat after chronic cerebral
hypoperfusion. Brain Res 2006; 1082: 182-191
2)Watanabe T, Zhang N, Liu M, et al. Cilostazol protects
against brain white matter damage and congnitive
impairment in Rat model of chronic cerebral hypoperfusion.
Storoke 2006; 37: 1539-1545
3)Lee JH, Park SO, Shin YW, et al. Concurrent
administration of cilostazol with donepezil effectively
omproves cognitive dysfunction with increased
neuroprotection after chronic cerebral hypoperfusion in rats.
Brain Res 2007; 1185: 246-255
4)Kane DJ, Sarafian TA, Anton R, et al. Bcl-2 inhibition of
neural death: decreased generation of reactive oxygen
species. Science 1993;262:1274-1277
S)Walton M, Sirimanne E, Williams C, et al. The role of
cyclic AMP-responsive element binding protein (CREB) in
hypoxic-ischemic brain damage and repair. Mol Brain Res
1996; 43: 21-29
6)Pearse D, Pereia FC, Marcillo AE, et al. cAMP and
Schwann cells promote axonal growth and functionak
recovery after spinal cord injury. Naure Medicine 2004; 10:
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7)Wilhite DB, Comerota AJ, Schmieder FA, et al. Managing
PAD with multiple platelet inhibitors: The effect of
combination therapy on bleeding time. J Vasc Surg 2003;
38:710-713
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D, i‘]‘ﬂlﬁﬁlﬁm%ﬂ‘lb w)ﬁ:..rmxz EiEhTnrk 3 pinch it

v TS5 B 0 0T 9771 AR BT /1 PO & 1Y - ‘ ' LT
%y 6\ LW b b v, TR E 751 3G £l g e
“CSFO) (IS (K ILTER 2 1T A YA L < Lo i o b
L L E 2 6B, Sl & IXG-CSFO i 2 | ‘ b . s )n. 4
{iIGY %, 9 7 b B Blood spinal cord barrier & LY #i '; ° °.3 § Eid
NS R B BN U A - B L 72 SRR - bt

| lns L__\N.s

[ /i) IRHESD 7 v b o 10~ 1 Ll % 42 LpRREE T 12
laminectomy L . Infinite Horizon Impactor# JiJ\» T
(200Kdyne), TFHlil L€ 70 % {EIR. G-CSFI( . SAEROEARLBEAUASENE
recombinant human G-CSF 15 £ g/kg) . Controlfif ([ fit
DEIERIK) D2 7 ¥ F 2253 LB o Ll
Bigd &2 T2z, Zab. SANZZHIR INEBIE X O dikis
R L 72

(1)Blood spinal cord barrier (BSB)? B&fiE it illi : Z{5#23 (Q)LWMTEEU 4mm 7 JEM 6mm DY) ) T4 iEIZG-
HH®Z v bz, IFABSBIXM L 7 WA (% % fift CSFEEDIMATEA% < . VGMTIRW / Jefil & 4 1chit
WRit A, ~E R oMM, TN (1% % bt & D amm - emmD Y TN & R 7. CST
washout L . IfILFF #Hs 1 U 7= €046 ik 2 o L Te, Fiz, TR DA Sz b o b, WL
TR T I D FRLEE 2 Lele 4 % 72 8. ¥ K 5 (34 it A IMLAE B D VI X G-CSFRET A5 812 97 /E A 258
Wit ko7, LTwi,

(2) S MUAR 710 AT« A2 05 M o IRg T PR
YR % (R Lo A 9N I e o ‘fILM\'C b %von
Willebrand FactorZ HJ\> T o et {FliREITIHI o 31 W Gcsk s .
Y% (Lateral White Matter, Ventral Gray Matter, Cortical @ Control T
Spinal Tract) T -8l d 72 H OF/LIMAT E % count L
7 P

(3)Real time RT-PCR : MU H /LIS 29 4 b A4
~(vascular endothelial growth factor / angiopoietin | /
hepatocyte growth factor / Fibroblast growth factor 2)?)
PCRZ 17> 72, JEIMAFIC A LT, G-CSFHEL L Y

3

== p<001
- p<0.05

Number of vessels / field

The effects of Granulocyte Colony-stimulating factor on Lwm vem
vasculature after spinal cord injury in rats.

J. Kawabe, et al. H2. FREOMEMER
Key words : spinal cord injury (7Fitifiif85) . G-CSF (i

FiER 2o = — A 1+) . Angiogenesis (UL Hi1:)
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(3)G-CSFHETIZVEGF/ HGF/ FGF2 D% A4 F A4 v D
mRNAFEBLASIFHBERE & O LIS £\ T RS0 L
7.

| W GcsF == p<001 »
_ [ Control + p<0.05 N
i
g
&
o
<
§
2
g
g
&
]
'Y
E os | VEGF Ang 1 HGF FGF 2

3. mMEFEITBEDZ YA MH1 mRNARER

(4)BBB scale | %Z {8 %4 | LAKE CG-CSFHFA3 {1 212 &4
£ L. 6 [1DBBB-Hffi13Control #18.6 5T db % 7
12K L TG-CSFREZ 1230 TH » 72, 7. Zhith10
T ?Dinclined plane test T3 G-CSFAET A7 &2 maximum
angle® L5tAsbl o frz,

BBB scale Inclined plane test
(BB 10w)
s mG.csF
- 60 -
Control . 7 s Ncantrel
I | gt
; g
® a0
g
@ 2
° 9 ) . -
@ L
© £ {
32 | a2 |
sep00t E P
+:p<0.05 é
Tw 2w 3w 4w Sw 6w G-CSF Control

Ea. EEE AT

[5%) WLEDWRTRA 1E, G-CSFOSEBifiifiic &
O, R o S G - BN O B 1 % et
L. B eS¢ 5060 - £fc=a—or, #
VIFr a4 b7 R = ZMHIER - B
EHD « LA (1] 2 & phft i A R % R AT H
BILEWEL TR0, SO TIE, G-CSFI%
a2 &k ) BSBEEfiEA R 72 L B I &5 b | AT L it

A A B A A > OmRNAFEBIDSRSR L 55 87 D3t

s, REGEDBEOWGA SN, ThbLG-
CSFIRTFitiffit%, MAFRICHT 222/ L THH
FEORIG UL 2 JEH T 2 nIHEYED S D . 2 s DA
BLOMI T ) X 2000 . AL E L TR D
Zbro L, BEGEIDEEEDOUGIC OB EEL
7
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5 v FEEREST T VICE T 3 BHEEEMRBMSC) S &
Rho¥ F— Y HEROHHIC X 2 1H6EZE

W OUHE, WA F17e, [ERFHT OERE, KW BEE, kg EE
TRERFRFBER ARG, TR RSB

(5] IEFEOBRMILEY EOMES I X b | FERIH
AEARHE & XN T E L TFBEIREHI 0 L < oMl bl
BROWEN L INT WS, —f4., Ml AEIILTIE
BRAERIGAPRENTH O . BIRIICEED b 2 W)t
FonzwvwiIWibE v, ZorkoicildfBine
A L DI LD BEMED 7 0 —XT v TEINTE
TWw3, BUEE TIoi 2 @ HEEHC 3 2 AIKM A
V=R ELT, itk D136 n G » |
i b (M % F v 72 FB 2 170 OB BLAT 72 1K
WEMTVLE, M E MM (Bone marrow stromal
cell, BLFBMSC) &, HEE X hHS ISR T
bHHIE, HEBIKENEY THD I L, Stem cell
likek ZHEME%E b0 2 Lo HERMBMBMIC 200
Mush afifay —2ThH %, BMSCH R
MM X neuronglialc kT3 Lt wbhe | 7
BMSC & ili & D 72 & Dtrophic factorZ 436§ % & i)
HENTEYS | B & D EIRIE R, Ak fri
DEHBWIFE NS, Rho¥ F—LHFEHR (Fasudil) 13
< BECT HH i o0 I A A e K & L CERBREET] &
nTw3IETHH ., MIANIC BV TIERho-kinase % B
WY 52 kD fkkhR OB HIUEE % A X
HHIEBHONTV S, YEEOWE S EatkN 7
v PEBRB T 5 < L BUT RS S 1C & 1T H)
[ 2L T B0, SREOEREDHIYIEBMSC B
Hiti 12 Rho-kinaseBH {7 38" (Fasudil) % ffH] L #7c % [a|f A3
oz iIreRitTsleThs,

[RRELCHIE] KUY HERD A S 2 — V2R
¥, (BMSCORHL L £54#%) GFP transgenic SD7 v
b O ARBRE - THE & D BN A ZRELL . A
Dt % REREEE L. SN MildzBMSCE LT,
BonfMilBEBMSCO e —h —Th 3
nestin, fibronectin, vimentin, CD90IZTHeta L7z, #
R I134-8IIRKR L 72 b D 2 I L 72, (F1l) MEVESD
7 v bl R, o e v EIRREE T HE9- 10IHERE =
YIBR, Infinite Horizon Impactor % JT > T £59/10/@kE L ~
JACTEREIEE 70 & {72 (200Kdyn), [(H#2IC581
IEHERMES VIR L, AREF v 2 R TIHEREL 72>
VarFa—7%FAEMED < HBFMECH AL
Fasudil DFFHETEA (1804 g/H) Z4HEMMET T L 72, 8
57 & 2B T 1< X - THBHBZ B, BMSC% i
B & D 2mmiaEhs EEIC Z N EN2.5u 1T 0dk2.5%
10sfif i A U 72, HL{85 % 908 1 K MG BZ 2T 8 7 1

The effects of combined therapy using bone marrow stromal
cell and Rho-kinase inhibitor in a rat spinal cord contusion
model

T. Furuya, et al.

Key words : Spinal cord injury (¥#iffif5) , BMSC(H4i
HIETAHE), Rho-kinase inhibitor(Rho¥ 7 — ¥ Bl )

Biotinylated dextran amine (BDA) % {E A, KEFHiED
MEATHE b L —2> v 7 2 HifT L 7. (% 70— 7)) BMSC
HUREE (R < B IRT PERGER 5+ BMSCHTE), Fasudil
HURBE (Fasudil & B MR HER S+ - e i) B XU
ay bo— VB (R b BET IR RS+ A Rl
ZERL L. DFAREE OHBREA 21757, (THEOES)
iFil) HSHIH, 18, LS X129 % TBBB
A7 & BITEIAHTi %2 1T > 72, 9 51 TFootprints
analysisZfTV>, HilE. A b 74 F, BIfEC> EFHEL
= (FHEUR# FEFMi) Dynamic Plantar
Aesthesiometer, Hargreaves device % Al \ > T HITE D FF i
ZiTo7,  (RERSAMVATAG) 5621 ARG AT T4%% 7
7 ANV LT IT e F & ORI E % T L., Al
SR % 17 - 72, ERFmATo HE, YIGFPH
&, glia, neuron® v — 74 — % > 7= B At R O FEAT,
BEEBERE P L —2 >~ 7| neurofilament# & Ufserotonin
BMEBD AT vt 2 To 7, (ERI#IYEE) BBBA
2 7 TlERepeated- measures ANOVAZ ] \ > ERED#EIF
A%t % HliE, Post-hoc test!Z |2 Turkey-Krameri % i
1o % Dfthd % REM D Ll 13 One-way ANOVA & Turkey
-Kramerik % TR, fEBRE9S%LL -2 HEAIL 72,

BMSCHH (am28%. 2.5x 1048, 8)
HR+RT@HA]
e SR HH —_—
BDA EREE
Fasudil (SIS0~ 8. 1504 /8. COBTRIH) ‘ i
e —

CRE T T TR TN T B BT R W T
E1 RBR7Ta—L

[ &5 R ) B MM o 8 % &6 TR
nestin, fibronectin, vimentin, CD90% < — 4 —GtET
bHh, HRDBMSCOWYE & —H L 7, BBBAa7T
I, Repeated- measures ANOVAIC B\ TIXAREL R
Blgd>>7:H3, BMSC + Fasudilff HBETHA58E - 9
KBV Tary ra— VLR BICKELZRD
oo VA M TOZEMOFEH R a7 3 AR
12955, BMSCHUHEEI1.55E, Fasudil JUERR¥11.753, 2
v u— L EE10.85TH - 72([X2), FootprintsiZ &%
ZRDesot, TR CAMIck 370
F=7 - MTGEBRER OB L2 B Bh o T, %
TR OB TId o b o— LR L LR LD 2 R
O7:(3), Bl OEFE L B L oHii% 1)
& . YIGFPHifk & glia, neuronDv—H— & DHNH
PO fRE 1T o7, PFBE, BMSCREAHBMBENA 10T
ViGFPHLAR ML D e % B0 2 b BUI IR I %
hotz, % ORIIIZEATOLIC E & F > Toidi—
OB MI X host T BN ~migration L T\ 7z, ffH
BF £ BMSCRMHHUAREE CIIBHFIIC 3R D hd o
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1-4-D2-3

Z v M EHEERRET TV BT % FRER O 0 ——REEF O mERIC
PRI ISR IIES
NGO %67, BFTE i, ME B WA S, REF BA BT WA M K2, SR L

R, M OE—, K BE, LS EE, WE A
FHERFEREGELFRTRIVNR, TIRRI R SIRGENE

[E#] BHRIo=—F#EF (Granulocyte-
Colony Stimulating Factor; G-CSF) (&4FrhERZFRHlAa
DEERFTH Y, BRIEFPEREAE & EICERKRER
ENTVD, HFE, FHRGRRENROBEENTE
b (Shabitz 2002) . A LEMERBEETILTO
HRRMHREZBEICHE L (FR2005. FIH
2006) o

HRHRMIC BV T MBI T OMBIEERG L 1TH)
DEEICEFET S LENTNS (Loy 2002) o F/=6-
CSFIC I3RS ORIPIEZ B S & (Gibson 2005) .
MEHEZRET HMWHEEH S (Ohki 2005 ., THh

5& 0. G-CSFARERNDIERZN Uit {RHE%h
REROWREEND S,

AZE. Ty FERERREGETIVEMANT, Blood-
Spinal cord-Barrier (BSB)iEf# &k UME#4 1t
T 56-CSFORMRB XU ETOBFZRE L,

[HE] (E81) RS v FEMERERTT IV

(IH spinal cord impactor, 200Kdyne, T8/9 level)
ZVERR. 2BEIC/ I 2o G-CSFEfiZhuman recombinant
G-CSF 15y g/kg/day/., 21 1B & b ERARAYICS
H#EGRES . SREGRROEHEAEKEZRS L
fzo RMBH3IEHIC, BRI OBSBEMS DA% LL
To2HETITo 7. 1) HEHEHZERME. UTOR
EfEC LD ERMAKDIEROAIGZAEM L, (8
HREWER) / BERX100, i) EEKRER
WAEBIRES. 1 SRR %, EEARKE
B ETMBEANOEREZRE, BEMEZIROHML, @
BHRH Lo R e 8ERE R TRl L 72,

(2BR2) KB 1 ARCERBET TV ZIER, A
AR5, 8 1A, 2ETHERREREZROHL, #
Wl A% 8, Von Willebrand factor’ f T
I P IR % i, ZOEP20pnl EDOE D
ZHEME L EHRL. FHEEEO3EA (ventral
gray matter, lateral white matter, cortical
spinal tract)icTAY Y b L7,

(RER3) KB 1 ARICEMBGT TV ZIER. A
2125, 2E1%128H%ICHBMEH. real time PCR
K&, MEHECHDEEEY A bhA Y ORRD
A ZIT o 720

(5 4) R 1 FARCEBBREET V2IER. A4
Z2#E, SBOEKERBAEZBBB loconotor scale

The effects of G-CSF on vasculature in rat spinal cord injury
J. Kawabe, et al.
Key words : G-CSF, spinal cord injury, angiogenesis

Linclined plane test ZHWVWTZBERIAEN, 52
155638 % TR M L T,

[ERBFIUTER] (1) BSBicxd 23 Mfilk, &8
Ky EFRB L CHAAROMBENRHRE & &1,
AREAZIRDEh ol (2) FHEMBERE. 6-
CSFEFCHRIC®E M o7z, (3) Real time RT-PCRT
I3G-CSFRFIZIEBBEE - ERVEB L OEWIC B
T. WIELI-BEY A b hA U REAOBNEZRD, &
ICIFRBR L OB TREREEZRD ., (4) G-
gisigfhﬂzﬁﬂﬁw:tt&L'c?&lﬁi&!&&aﬁuﬁﬁt:@
Michael 5i&5 v k DRKIEEE 7V TC-CSFHREICK D
Blood Brain Barrier@@MHA LR Lz LG L TY
% (2000) . —75Gibson k=7 AR M€ FIVICE
WTG-CSFIFREE B E B L OWMEEZ L TW
%o SEIOXRBRTIIHFHIFMS X UBSBEAMEL &1
MEICER AN 5Tz, TOEBE U THEETTIVRC-
(SFRERDBONEZ OIS, MEHFHECHL T
BEICLee (2005) « Lu (2006) Az if1 € 7 )L TG-CSF
OMEFHENREZRMELTHBD., SEOERLLFE
Lisy, £ OMmEHEOIERBFICIZVECGFDE S
ARENTVS (Minamino 2005) o
SEOWETE. C-CSFHREICK D, HEME OHEM
MHEEEE Nz, iz, BRICK Y MBEHFERBESE
YA M AAVORESMERL T0ze Thk b mE
FAEICH U TDC-CSFOMMZiE, Y4 bAArEZNL
FHERTHZ EEZONS,

PRI f#) & LB EICRL D LTZ6-CSFOH
BRI B B HRREHR, BLU=2—n>y - %
VIdFy FayA bOHT R b=V RER., HiIRERE
FSAHRAICH E, 2XEE 2B L BFXTHIE
HWELEL LIATEELNH 5,

[##] L&D, -CSFEMmERICE @) TH
§§§?%&%T§ﬁfﬁﬁ?ﬁﬁ%t L T ORHEHEAR
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