AHTRREI T 2Bk 2 v = — AT 2 B R
I TETFVADREM D E L ERRR

MERRE | TEXFAFERELMARERANE #HER LKES

[E /Y] BphiBk= o =—HIEF (Granulocyte colony-stimulating factor: G-CSF) |3 EEAIER R
M OBEERFTh b, BMEFETNMIHT R EREFERBGE SN TVWB Z L0 b,
B4 ITERGICH LTS G-CSF REHTHS LBE L, FHBHTTLIIHT 5 G-CSF
DPRIZOVTREII LTz, £ORER, G-CSFIERESMiEL ARICERSE, BFL L
TEHBREROFHEBEHEN~OBE, MiEEIREMH %R b L R o7 (Brain Res
1149:223,2007, J Neuropathol Exp Neurol 66: 724, 2007), = DHFFEREE S Liz, Hol
G-CSF % AW T AR DV T KeMMERZ = B9 L 35 Phase Ila BRFRRER % 5t
B L, BEERRBRZFAS L.

[Fi#] AEEREERSE (ZEE 48 RMLUAN) BIUEEHFHESEEERE (B
SED 1 % AR AR R LSRR EFEHEJOA score]l2 T 2 ALl EDE/L 25
OTf) xR L Lz, IETHA Vidd—7 v TV A REERR T, 8 1 BfEIE G-CSF
Sug/kg/B (Spg BE). %52 BT 10pgkg/B (10pg B¥) % 5 AR TRE L, £
EIRAIE B 3 G-CSF #5584t | » A ORRTORLUTME L, AFEFROFEL T
L7, BIREIFHEE B & LT, G-CSF #& 5% 0E®) - REFRE OHEFE % American Spinal Injury
Association (ASIA) score, ASIA Impairment Scale (AIS), JOA score TaFfli L7z, £7=, FFHakE
EMEAE ORI 2 VAS 2\ TIT 2 72, I 2 T, IigAT B3 L U'MRI B ROFHli 21T - 7=,

[#553] AR 20-22 4EBEIC, Sug BE 11 B, 10pg B 66 Fillxt L CABRBRAHEAT L7, G-CSF
BEYMTE L ORERICEEERORET R o, BEDEZH B HOOLH| CREE
DOWFENE LN, AMERITREREE  Spg BES B, 10pug B 12 HITG-CSF#RE#% 3 » ALL
FOBBBENTETH -7, 10ug D 12 Fli2V T ASIA score [LEB THRETVR LV,
ECHEIBBLD ERECRE 2 BB LY REANCHE LEERKEL B2 (p<0.05) (F
HEEY 86:175-183,2010), JEEMEFHIESMEEES] - Sng BE 5 F. 10pg # 12 #12° G-CSF
#54% 3 » AULOEBBRNFETH o, 10pg FED 12 FIIZIVT JOA score DEHER
1L G-CSF# 5% 1 1 B T41.3%, IAEBIERF T65.0% ThH o 7o (THEE 86: 11-18 & 233-239,
2010), FREREEMER : 13 T G-CSF #5712 LFMEERROER 2B, 13 fid
11 $C G-CSF # 5% 1M HBER L, 2 fI TSI AHE LR, 11 6 Ciik 5
o3 A LN CEREBMERR O, 11 610 VAS i3 541% 100mm & LT, #5% 1
% F T 0~60(F¥ 43)mm IZ%3E L7z, (THEEZ 86: 185-189,2010)

[Z8] %% ORBRREEIERCHICED2VERERIT, BFlob MxtdaREe
HREKRESIIRZ L THD, ZOM, G-CSF iXAMBRBAER L1oxt LT CloiRER &
RTVWAEHTHY, BHICEEKRRBZMELT D Z LB THo, SEORIT, &

—181—
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HHFHRBEICHT D G-CSF BE ORI RER Sh., G-CSF OE## 55 - HMiT 10pg/ke/
B-5SAMLBERTE, L L, FHEEOEEE, FREEREORERVORTFORE
T G-CSF OFAMMEICIEb2ERTE WO MR B L Lz, ZRBITTER 22 4B BRER
BBk phase Ib IZBAT LTV 5, BAE, MRREEZ IV AT & SRR IFBBIC T, G-CSF
OEBERR LI T BEH (FHEEOEEE, THREREORER V) O&ELR
DIALRBEED TND, TRICEIEHENT, BVRAAEREZHZTER 2R L LT
T FMEZEERT T 2 R RIEERBR ATV G-CSF OB MR RIS B3 E TH 5,

¥7z, SEOHHT T, G-CSF BHFBEREEIEARM IO L TARERDRE Y BT 5 2 L 23
bdigols, i, TOHFRIE, RE. BERERSN TV HMOREA L g L THRED
RS DThoTo, 5%, EREHFFEIC T G-CSF DEBERDROBF MBI T 5 & L iz,
ERIBEIE L L TD G-CSF DAREHEIZ DV T H - TITE 20,

—132—
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1P-183 IOAHBREEIICHY 3G-CSFEIR
FRIEMEHMERIBHE DA RRR

WG ', EIRTH IERE, ARA T, AR bE
fEAM &', DO E, KE BBE, L IER
LRI

FRAEA¥R E¥HER EWAFE, TEHLHERE,
“TFE || 6T FemE

(B8] B4 BEFBMBB I T 56-CSFOMTRBER 2 H
5 LEEICEIRRER 21T 2 TV 2%, G-CSER S & h BHis
6 RA I A 2B B S B D34S & i $HRA T R e afn f E
BROBHEECBTHAZEREL LTHESNTVS, £C
TRLIHBAGE TV LG-CSFTRMMFICH B & Wik
MRS % EIX LRBFRAICBIET 2 2 L THERBRE®ROL
hpEVIHRICES e [HRBLUHE] 8~ 1088 DONOD/
scid ¥ 7 A D HESHIE L~ )V IZTH impactor (60kdyn) 1= & 2 HHiE
HIRWE TV E MR, LEBRICCHICDMEM 3 u1%, MBICE b
BI3RG-CSFEh B A M A% MA % . CD34B 1 b b HI3G-CSFH
B CD34B MBI & 1.0 X 10™EHRIFERIC EHEA L1z HBCES)
HAEIIBMS CHMFAM L, A58 TScanet-40% i v> 722 B it 7
HETol RBSET Y 2 LB L REMEMENRT 217>
2o [#%] BMSTIIMB, CD34BFICCH I L BiEfke~8E
THELZTHOEEL BN (p<001)o Scanet-40TIICEI K
LCD34B THBICEB RS 4o 72 (p<0.01), F 2B
BHE P3P a2 R TR X B RERE TRIEH L D #2mm
SRR F TERF L. Von Willebrand Factor CHE Hefs X 2 %
MEA~HMEL TvaZzo [#%2] G-CSEY S THEEHB RO
KEHTER L. TORBE S5 BMI T EIX LRGBS
THIETERARIEEMEIMHEENL ERB SN,

1P-185 Effects of carbamylated fusion protein erythropoietin
- on Parkinson’s disease model of rats

FTa S, fHRE TR EE ERSE
b B—ER, BN, FOEMLF, A E,
SR Z, FER

PR KRB RiiEs

Back EPO (erythropoietin) has P effects on
Parkinson's disease model (PD) of rats, but there are thromboembolic
complications. To avoid them, we evaluated neuroprotective effects of
CEPO-Fp (Carbamylated Erythropoietin Fusion Protein) and EPO-Fp
on these models.
Methods: SD rats were divided into 3 groups: PBS, EPO-Fp and CEPO-
Fp. Each group received a respective drug via i.p. injection for 3 days.
At the second day, 6-OHDA was injected into right striatum. Behavioral
tests were done at 1, 2, 3, 4 weeks after lesion. Blood sampling was
takenlday before and 3 days, 1 and 4 weeks after lesion.
Results: CEPO-Fp showed effectiveness in terms of improvement on
ioral tests. Amph ine-induced rotation at EPO-Fp and CEPO-
Fp groups was lower than PBS group. There was significant preservation
of dopaminergic neurons in CEPO-Fp and EPO-Fp groups compared
with PBS group. There are no hematological adverse effects in CEPO-

Fp group, since h and h it levels stable. On
the other hand, those values in EPO-Fp group increased ,showing
possibility of adverse effects.

Conclusion: These results suggest CEPO-Fp is a hopeful drug for PD
model of rats.
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SRRSO T 3RO = —HRE
IP-184 2"Gesh) zRunEsEm: £-8

BiEE, L ER, KW BE, A R

AR &', ik ', EAFE ER R 95

% A

'FRAEKER R¥EFRR ERAHE, TETUFERE
*IFENI$% T FEm B

[B#] G-CSFIZ E Bk FAE DA EF T b 2 A hATHIER |-
BOTHRRERRL AT LBESNTVS, R4 XRERE
20 BG-CSFOMERBIER OB 2 AT L, BB S 7-B5
BRI BEAME AR 5 5 EHEAY AR Dapoptosis
TS 2 HORER %187 (Brain Res 1149:223,2007,] Neuropathol
Exp Neurol 66:724,2007), € TH 4 RAEEHBB N+ 2
G-CSFH 5 ERRBBR Y BfA L. £ DMK EI 0 B8z oV The
FEFFQTHEL, SES-HRE LTERRBOZBYHET 2,
[X%. HiE] 200846 H 2 5201043 F 12 G-CSFRHE % #7v 374 B
M ERBHR LA S ERHRERE AL HRY L, S8R
& LTSBIICG-CSF S ughkg/H (5 ugBE). #2BRE & L C 12611z
10ug/kg/H (10 u gB¥) % MHES B M AR L7z, FRECRGEE
ROHER % ASIA score, AISTEHIiL . HEEROFELEE 7=,
[#R] AISI2176159 FITIBRR 0% % Bad7zo 10 4 gBED 1261
1282 TASIA scoreldMotor T4 5% H X 1 Light touch T# 53 H
B & DPinprick TH 520 B & N 58I LA 2 L E LB
7z (p<0.05)o EIMBBUITIRH CS AR X FE5AICH L
AECEAL (p<001) SHE I CHAliZ MR L6H B Ici 540
DIEICR 720 2PTHERRIE 2D o7 [#8] G-CSFES
BEDRSUHRER S N izo 4% EERK K Bphase Ibic # &,
G-CSFHEREMENERUE L EIE L 72\,

1P-186 FiHHEEL(ICHIF 2 BONFOMISSE

Wi AR, NEFEN, SHEZ, LHE g
BEMT, I B, R EW, AT

mE HhE'

WREHAY EHIFERE, WRENAS ELEHTEPE
BESTFRIZES, “HRERAY NEEME RN

BEREH R AIEREE T (BDNF) R MEFECBVTERE
L Z L% A BONFAWOMBREIZAETH 5, 4H.,
R4 GRIZTFEARRI Y A MAL T, KINHEBEB T 25
BERMICEE L. B5E & OF MR A & 3 5 BDNF
EAERA L OBEE R, FEAEAE S E R L CHEE
BETNVEER, HiksEE ¥ T, AR - A EERE - SFI
{22V TBDNF-ko mouse & I ¥ b B —)bv 7 R % HBHRE L 720
7o, WIS L 22CSTBL/6 mouselZ GFP-Tg mouse /% Skl
ERBHLTGRPE A 77y AR E ML, MR N 720 i
%48 H ¥ TORIEMME YT & BONFnRNAD R B %
splice variant( 3 H U THIFL & % M A L 720 # RBDNF-ko
mouse(dEBYHEAE - WREZERE IZ BV TERASEN, TLEN
Lo oo MBENFHETIL, MEBERMEL ZORMIZB
TGFPH MM A4 L. BONFREMEMIIE L B 2 B/, &5
(<. BDNFmRNAD R LTI, variantd % & CFI25D R H A
Rohio ChidBEBMAICBTARBLE L Thot. R
FEFARIZS S N ABDNFORIE T B BRI L Z 2 bhiz,
Stk BEESRMIA, 550 S N ABDNFAHEEE DX ELW
HEFTHHILEBAT LD, ERIEBIVLETH D,
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1-4-F3-4
p38 MAPK inhibitor D ¥ERIEIC & (T 3R

HF Bk RBY HA BN B KX £

IIfE AR, =dA BE"
FRAFEZHHBEREEMRL Y ¥ —, "BRAEEEE
L3t

[B /Y] F R IR AR AR BT 2 B L WAET
HEHH, RIZHERMLZEREEIABZ I T2V, &
METIE, FEI Y VAV THBRY 7 Fro—o
T& % p38 mitogen activated protein kinase (MAPK) @
inhibitor D FIRM T3 2 IEWMA R ERE L 7.
[}5#] Wister 7 v b (Hf, 3-65 A) #AW/. TIIH
8 L ~l |2 MASCIS impactor % Fv*T10g x 25mm @
5 & T contusion injury ZHNZ, HREMER L2, E
1T L4/51 v, SB B L LT p38 MAPK inhibi-
tor % 10ug, vehicle # & L TIEEMEL O inhibitor % [
BHEE L TBHEHORFE LT #HEH®3AH,
1,2,3,4,5, 6 A2 BBB score  #ll%E L 7. MR
BE & LT, #BHIW T microglia D% (OX-423fh),
2W %I EhFEE O apoptosis 1 (TUNEL 3efa) o 54,
WRERMEHERTFCTHLa Y FOfF VB 7074
21 %~ (CSPGs), #ND—2Td A Neurocan, 1T
b L — % — (Fluoro Ruby) = & % #i#% [\ % O #F4H, 6W
I neurofilament ¥+ C, HEIBOIRFERE % FFM L
7z. %7z, CSPGs & neurocan (% Western blot (= TR
MR OEER Y EEILL/:. [##] BBB score 1338
B 1%2-63T, SB B vehicle B IZHNTHEIITH
ZROREERBAREO SNz IW H T SB #id mi-
croglia HAFEICHMHl Sh Tz 2w HBOHK
apoptosis ¢, CSPGs, Neurocan B4 b SB B THEIC
Wl Eh T/, HBERRA»SEALL ML —H—
LEMTHEICS CHRAANRBO LN 6W BT
SB #1Z vehicle B AR THEIZERF L7 neurofila-
ment HEVE B Sz, [FE] P38 MAPK (A
OHEGE - 1EMHEAL - apoptosis IG5 L2 S FIVTHS.
FOYYFIVE inhibit §5Z &2k ), FEEAGHR-
6 TEBBREOEBEISBO LNz, TDAH =X A
& L T microglia D RKFESUSZ IR L, TOREIZL o
THIERIENDLEZONIHETOMBRER
apoptosis Z#flT 2 = &, FEEICHBMBEEERTE
ELIE L, AERBOFEELHMETLIZILICLo
TRET HEMELHMS LI LVELONT.
P38MAPK inhibitor (X HHHDBMEIC % D E 2 THE
HEAURB S L7z,

Effect of p38 MAPK inhibitor on spinal cord injury in rat
T. Morino, et al.
Key words : spinal cord injury, p38 MAPK inhibitor

1-4-F3-5

RENFRABWI— AT 3FHECvIO77 -8B
HEDaMHR

EFTE EW, H OB, B R, BF 8T,
EAR B, B B, ME B, kA EEt
Bl AR, Ll EX"

TENUFRRERIIR, T RREAERELH R
BRAE, )IST RSB

[BW] Ei b~ v 7 7 — VIR ALMAER - EE%R
FOFWREC L) BMEREEZRET AEH LD,
FHAG SN - ESMCISRRE 2 BET 2 =
ENMESNTBY, BN TIIERICERRERDITH
hiz. Wb~ 2 07 7 — VR EREGREY ICB T
5 AR 2 F RN B BB~ L
BEL)ITEREID S LER, BHEERYITo 7.
[5#] Green fluorescent protein (GFP) F 5 ¥ AV z. = v
77y MERMRERIL, BEMICANET LM%
macrophage colony stimulating factor FE7E F (2353 L <
ru7r TR\ REREBICIVERLLLS
5, BBLLEMCDIIb BED~Y 7077 -V ThHo
7o, BHE2ARSMRTIC50 ng/ml DA Y ¥ — Tz y
2HREL, w2077 —YEERILLE. BSD Ty
9108 86 % £ 5 FREE T 12 T9-10 L ~OVHER Gl B #%
IH impactor % ® % \» T 200kdyn O % 8 /E #4845 % /&
B, 4BBRICEEEYs 07 7 -V 2 BEBRICEEE
AL7:. #i#itk 8 M, BBB locomotor scale = T4k
EEBREEE L ME L. MEREL L. BB
FHE N L —2 V7 - GERE - real-time PCR 7 X1
TEHMEi %17 > 7z, [#55] BBB locomotor scale T, %
Hibez07 7 —VBHBECBWTLABEZEHEIZA
SN drof. FERE - BHIBTIE L <12 allodynia iX
Aohiahol:, RERHE N -V Y TORKR, &
b= 07 7 — VBHEBEICBWCHERBBRE IS
DF NNV ENTRBERHBEE Y BD 7. Real-time
PCR CidiEM it~z u 77—V 2B L-5 v v &
il |2 35 \» T glial cell line-derived neurotrophic factor
(GDNF) DEHOER 2 LR 2 BO1-. [#R] By
FRBAHE T VIS T ER b7 07 7 - UBHIZ
ETOMBENRBIBDb D0, BEEEEREC
e bhhol, BHOEA (KB TIZEEHR.C
2o - EADRICEZ B2 L) - Bl -
pnidwruzy—VEHtoTa ra— v EE
EEREMHICOE, SLIKRHT AR D S.

Therapeutic effects of activated macrophage transplantation
for chronic spinal cord injury

M. Koda, et al.

Key words : macrophage, cell transplantation, chronic
spinal cord injury
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1-5-F9-5

REERICE 3 W CEROEROB BT
—HRERBHERERORR

At B, By ERE, HE T, BEF #—
B R ER KRS R

[B#Y] B BE B R OB I PEV, BRI b M8
LT—EDHEICHENS Z b T WS, ZOF
BB OB RAEHEFMIC BV THHMBREDRREL &
NBZEdHHN, BWEPLHFHOHE) L FHOBRENR
REL OBMEIZ ISR ST, RO BR
i, ZEMEMER TR O AT B B IR R0 5 Y 7 B
BATIC LD, WRB L CHERMOHE) L FHRE L OB
EEBELPICTHIETHAH. [HE] 20084 4 B
£ 20104F 9 B ICRRBEMER MBS AR 2 1T\, i
BEWEIZE > THREXHERE L /-EMER 2R E L
7z, EBOWRIE, FHEEFME (CSM) 4861, %
B EALE (OPLL) 21 BITH%. MRI_LOFHRE
HOHFRMETRICBNT, BREKREEZ S 171 non-
contact, ¥ 4 72 contact and apart, ¥ 4 73 : contact ?
322448 L7 (Seichietal., JNeurosurg Spine 2010).
E O ICHEMENT Y 7 b (VW-HIMA, Keyence) % Fiv»
T, FiB L UBEEOBEL ERILL 2. [RR] #iH
BERIC X ABREDNEIL, 4715376, v472
1960, ¥4 7 3H13BTH o7z, HRHEORIEIL
F#50.28+0.17mm T H, EREOIRIEIEZZ D5
?0.14%0.68mm THho7z. BESY 1 THIHI-HH
DFMEIE, ¥4 71, 2, 3BZFNEN0.26+0.12, 0.41
+0.19, 0.13%0.07CHho7z. ¥4 7 2 DREH D
20054 TICHBLTERBICKE o7z (p <
0.01). 5 & WO RIE o M 1213 1E 0 48 BY BY 4R A%
Hotz (r=0.35 p=0.0026). L2 LKES A 75l
WA B E, ¥4 73 TIEHHMEBEREOIRIEICAHBBILR
287224 (r= —0.29, p=0.07), HFHIHMAELEICE
FLTIEEALHB» 2V 2P b 56T, KA
FASHENS BERIN0% L EH o 2. [ER] FEEAS
LR ETHIATL LS, FHAMAREICHE
BT 551 720D HEHOMBIKE, o7z
HEHELT, ¥4 71 CREMIELELTAZ LI
& o THER LUK 2SR T S W REMER, 54 7
2 BWTIIHRIORITE & RE THBEOMEICEND S
WHEMSZZ 6N 5. [#R] THOBRERE L Fi
B UEEHASE OMEZBEO IS L. FH LR
OWBIIHBA D B D, BRENTLETIEL THHE
B3 ASEY S BRI D o 72, W BERRELE
BREDOHERBICEETH 5.

1-5-F9-6

FEEFRENSMEEERICHENRID= —PH
EF (G-CSF) #E5IC & 3 W2 EMAE : Phase
1+ lla BREREL R

AR ® WK X, EFFE E#, e
EiE B GE L &% T, i xR
AF FBE, & fIX
FRRFEAZEREFMARELNBE, "TEHLHEER
BE, **JFE JIIgTF¥emibe

[B#Y] For i 3EEMEHFHEDBMMERA KT 2
G-CSF iR (R #MEICOWVT, ReUBELTEM
LT HERRAB phase 1 - Tla 2D T3, 41 B
D G-CSF bug/kg/ B D581 5 BllcoWTid, KE4ED
FEXIITHE L. §EIE, %82 BB O G-CSF
10¢g/kg/ BESHICOWTREBEBET 5.

[HE] $51220 2 575 T, BEED 1 » AMICHA&
LN FEEERERR EEE(JOA A3 7)I2T
2R EDELE RO b DL LT, G-CSF i:10ug/
kg/H % ##t 5 H M suREHE L L7z, MEmmm R
2\ T & American Spinal Injury Association (ASIA) A
27, JOA A7 TEHli L7z, AT, MmEsrRoFE
i %47 o7z,

[# %] 1260icx LT G-CSF#& 52547 bh 7z, G-
CSF #5112, BEDEIXDH S L DODOLHT:ES) - &
HREOEENBFON.. GCSFHS5%1rAD
JOA A 27 DHERII4.3% TH o7, 11FICH L

G-CSF2#%5 LTl » AULEEBLARICFH %M
TL7:. BRBERO JOA 227 O EEIZ65.0%
THole. KIEIMF OEMIBREIES LGS 1 HEIC
1322.7 x10°/pL B LI ER L, H5HIMHIX12.0~
50.0 x 10°/uL DEAMERF S 7z, HIMERSG E Cl3E
HEROBIRB 2 WINTH o 72, Fofio MTHREEE
Tit, GCSFHEEIZHEIBHL» 2 BREFRIIBD 2
o7z, G-CSF 5 WiMH B X U512, G-CSF
B FEFROBE I e ho 7z

[BZ] 4EDHRERT G-CSF D% 5-# % 10ug/kg/H 12
HELTY, REREORESRICHBEIRr o7, F
7z, B L-2PCHRBERISE L. R
JETIE, @K%, BABBTOEREEIZEALLZW
Zenb, GCSFEEGFZDHREZ D26 L-THE
BT EEZ B, 513, G-CSF DEBMEOF
fifi% £ HHY & 3 2 EER 3R Phase IIb |2 i A A th
DERAEEEEL 2

Ultrasonographic quantification of spinal cord and dura
mater dynamics during laminoplasty in patients with
cervical myelopathy

A. Kimura, et al.

Key words : spinal cord, ultrasonopraphy, laminoplasty

Neuroprotective therapy using granulocyte—colony stimu-
lating factor for rapidly aggravating compression myelop-
athy - A phase I and Ila clinical trial

T. Sakuma, et al.

Key words : myelopathy, G-CSF, neuroprotective therapy
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2-4-F25-4

AEFTHAECHNTIANRIO=—-RHEF
(G-CSF) ZR L =#iZ{RMME ; Phase - lla B
KRB B

EE B, LK ES KA BB, #F %R
EAR & BE B EFE E#, &F 8T,
B X

FERRFREREEHRRERANE, " TEHLFER
Be. *"JFE I TF¥Embt

[B 8] Bk ER o o= —3#EF (G-CSF) i HIMER R
ML > BT B F 72 AT AR AR R I BV T b FE (R
BARETAHLRESN TS, R4 ITEHEBEICHT
% G-CSF OMRRE R OBF 2 Mt L, BHE XK
7o B BBSRAA O BRI A T B, EENICH
#EAM AL D apoptosis % ¥l 2 FE DR %1372 (Brain
Res 1149 : 223,2007,] Neuropathol Exp Neurol 66 :
724,2007). Tho DD OFHA IR EEHEBLEC
X3 % G-CSF &G ERRAER % 20084 L W B L, @
#A%1 (G-CSF 5ug/kg/day, 5 H B 5.) DMK Ic > X 1
FEFRZSTHRE L. SEIIEZHRE LT G-CSF
10ug/kg/day, 5 H M#5-61 % &%, RRBROREHE % #Ht
H35. (W%, HiE] 20084 6 A 5 20104E 3 F D
MIC G-CSF#Ex 1T\, 37 AU EEBEE LB
SHMFHEGRELITAENRE L, S 1EREE L
T 5B1ic5ug/kg/H (Sug B), #2BRE LTI260IC
10ug/kg/H (10ug B) @ G-CSF % #fk 5 H M ks
E L G RMARIIZB RSN S L, WEE
THE) - RIEFEOHER % ASIA score, AIS TaFfffi L
HFEEROFELBEL:. [HE) 170 0SEr4E
e, AR BRI ) 13 Spg BETIEI52. 458, F3199.61 A,
10ug B THI57.31K, F¥7.52 HTHY, ZHHRE
IR AS1161, ZEIMBEA5 B, AR—U 21 BITHo
72, FRREERIZDOWTIX, AIS iX1761 9 61T 1 Bef
DEFEZ ROz, 10ug BHED 1261128 > T ASIA score
iZ Motor T# 5% H & b, Light touch Ti¥5 3 HHE &
Y, Pinprick T#5- 2 HB X &5 LEE 2
EE @072 (p <0.05). HMBRBTFSFBERE I
Sug B T28.6+3.2(x10%1), 10ug B T25.9+6.124%
SRichk LAECERAL (p <0.01), 5 HMmMEEHE
FL6HHIIIWEH:L SBRIMNOEICES/:. WMHET
HImEkHo L RBEICEZ R, oM R b 2k
ol ERAFEBROBEI R0k, [EE]
GCSFREHDOAERROFBEETRHL b2k <,
REREORLEWIHER SNz, WRIERIE G-CSF
BEBICHEICHE LY, FHBHTIAREAT
HHREMEROKEIBOND 70, SHOER
DHTIE G-CSF #ENHWEE L 726 LB HITH
ETERV, SBIFay b o— VEZRETSERR
B% phase IIb (=34, G-CSF MR {REMENAE A%
EREL 72\,

2-4-F25-5
HURBRRREOHOSETHBLPZ I/ 7 ¢
Y TERT S

ABF g2, $K BHE =B 4R, BE
RERTFREERTIE, REREAERET SR

(B8] BB I X ) RBRAERASEN Sh2 & B
ZRARERABESI 2 ) SHEREHPRREL 2D, &
DREET RRITEEZ RS L2H 2. YRT
BHREICH LTI 7140 %25 28Winw%
ToTW5., HEMBRREIZ NS ST+ 2 2
LICKDFHMECE S & Sha, RBR T, HEIEE
%O BEMEREL OO 5 ECEMEL, 73 74
VY OBMBREREERE L & & FEE] 2008~
20104F |2 B4 24 R AP I ABE L 7- SEHBHIRB © >
L, AIS3LLEDEBHED 2 WI6HI AR L L7, B
HKEI R, FHOL8RTHS. WL ASIA
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GRANULOCYTE COLONY STIMULATING FACTOR (G-CSF) REDUCED
NEUROPATHIC PAIN IN PATIENTS WITH RAPIDLY AGGRAVATING
COMPRESSION MYELOPATHY: ANALYSES OF CLINICAL TRIAL CASES

Kei Kato'*, Masashi Yamazaki', Tsuyoshi Sakuma', Hiroshi Takahashi', Mitsuhiro Hashimoto',
Takeo Huruya', Masayuki Hashimoto?, Masao Koda?, Akihiko Okawa', Kazuhisa Takahashi'

'Department of Orthopaedics, Chiba University Graduate School of Medicine, Japan
“Department of Orthopedics, Chiba Kaihin Municipal Hospital, Japan
’Dept.of Orthop. Surg., Chiba Aoba Municipal Hospital, Japan

Introduction: In patients with spinal cord lesions including compression myelopathy and spinal cord injury,
neuropathic pain such as allodynia frequently develops. However, therapeutic treatments for neuropathic pain
have not been fully established. We conducted a clinical trial of neuroprotective therapy using granulocyte colony
stimulating factor (G-CSF) for rapidly aggravating compression myelopathy (Abstracts p.191 and p.263, 38th
Annual Meeting, CSRS). In trial cases, we unexpectedly encountered patients in whom allodynia was relieved
after G-CSF administration, simultaneously with the relief of myelopathy. From this, we have hypothesized that
G-CSF has a therapeutic effect on neuropathic pain in patients with spinal cord lesions. In the present study, we
analyzed the reduction of neuropathic pain in patients who underwent the G-CSF dlinical trial.

Methods: From June 2008 through October 2010, a total of 57 patients with rapidly aggravating myelopathy
underwent G-CSF neuroprotective therapy. The trial was performed in patients whose JOA score decreased 2 or
more points during a recent one-month period. Among them, 13 patients (11 men and 2 women) complained of
neuropathic pain associated with spinal cord lesions before the G-CSF administration. Age at administration ranged
32 to 78 years old (mean: 62.5 years). Diagnosis was cervical OPLL in 5 patients, thoracic OPLL in 3 patients, thoracic
ossification of the yellow ligament in 2 patients, and other in 2 patients. G-CSF 10 xg/kg/day was intravenously
administered for 5 consecutive days, and followed-up for 6 months or more. The grade of pain was evaluated using
a visual analog scale (VAS) before and after G-CSF administration. Neurological status was evaluated from the JOA
and ASIA scores. In MR images, T2 high intensity lesions and compression of spinal cord were evaluated. Statistical
analysis was performed using a Mann?Whitney U test and Fisher's exactly probability test.

Results: In 11 of the 13 patients, pain was relieved within several days after G-CSF administration. Pain disappeared
completely in 2 patients. The mean VAS was 65.4/100 mm before administration, and it decreased to 35.4/100 mm at 1
week after administration. In 8 out of the 11 patients, the pain-relieving effect of G-CSF was not maintained for more
than 6 months; and pain recurred 4 to 6 months after G-CSF administration (mean: 4.1 months). The mean VAS in 13
patients increased to 47.7/100 mm at 6 months after the administration. In patients in whom satisfactory improvement of
myelopathy was obtained after G-CSF administration, a pain-relieving effect was evident. No relationship was found
between the pain-relieving effect and duration of myelopathy, T2 high intensity lesions or compression of the spinal cord.
Condlusions: The present results demonstrate that G-CSF has a pain-relieving effect for neuropathic pain in patients with
rapidly aggravating compression myelopathy. Interestingly, the pain- relieving effect was maintained for approximately 4
months. In addition, there were patients in whom no pain-relief was obtained after G-CSF administration. A randomized
controlled double blind clinical trial will be required to establish the clinical usefulness of G-CSF for neuropathic pain.

*Cc;rrééponding Author: Kei Kato (pu_tarou1111@yahoo.co.jp)
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A PHASE | AND IIA CLINICAL TRIAL USING GRANULOCYTE COLONY-
STIMULATING FACTOR (G-CSF) AS A NEUROPROTECTIVE THERAPY
FOR ACUTE SPINAL CORD INJURY

Hiroshi Takahashi'*, Masashi Yamazaki', Akihiko Okawa', Masao Koda’,
Masayuki Hashimoto', Mitsuhiro Hashimoto', Takayuki Fujiyoshi?, Takeo Furuya', Tsuyoshi Sakuma',
Kei Kato', Kazuhisa Takahashi'

'Spine Section, Department of Orthopaedic Surgery, Chiba University Graduate School of Medicine, Japan
2Department of Orthopaedic Surgery, Kimitsu General Hospital, Japan

Introduction: Granulocyte colony-stimulating factor (G-CSF) is a 19.6 kDa glycoprotein and an important
cytokine that is commonly used to treat neutropenia. Several reports have indicated that G-CSF also has
non-hematopoietic functions and could potentially be used as a drug for neuronal injury, including stroke
and neurodegenerative disease. Thus, we hypothesized that administration of G-CSF might have
neuroprotective effects for acute spinal cord injury (SC), and examined its effect using compression-induced
spinal cord injury models in rodents. We previously reported that G-CSF mobilized bone marrow-derived cells
into the injured spinal cord, and directly suppressed neuronal apoptosis (Brain Res 1149:223, 2007, J
Neuropathol Exp Neurol 66:724, 2007). Based on those results, we have started a phase | and lla clinical trial
to assess the safety and feasibility of neuroprotective therapy using G-CSF for patients with acute SCI. The
aim of the present study was to confirm the safety and feasibility of G-CSF administration for acute SCI.

Methods: The trial was performed in a total of 17 SCI patients within 48 hours of onset. Informed consent
was obtained from all patients. In the first step, G-CSF (5 xg/kg/day) was intravenously administered for five
consecutive days to five patients (5 xg group). In the second step, G-CSF (10 xg/kg/day) was similarly
administered to 12 patients (10 xg group). We evaluated the presence of adverse events related to the G-
CSF therapy. We also evaluated motor and sensory functions of the patients using American Spinal Cord
Injury Association (ASIA) score and ASIA impairment scale (AIS).

Results: In all 17 patients, neurological improvement was obtained after G-CSF administration. AlS
increased one step in 9 of 17 patients. A significant increase of ASIA motor score was detected one day
after the injection (p<0.01), and both light touch and pin prick scores improved three days after the
injection (p<0.05) comparative to the pre-administration level. Mean white blood cell (WBC) counts rose to
28.6 + 3.2 (X 103/ul) in the 5 g group and 25.9 + 6.1 in the 10 g group one day following the start of
G-CSF therapy. During the administration, WBC counts remained at higher levels than those observed
before administration (p<0.01). Three days after the final administration, WBC counts returned to the pre-
administration levels. No adverse effects were seen after G-CSF injection.

Conclusions: We have initiated a clinical trial of neuroprotective therapy using G-CSF for acute SCI. The
results indicate that low to moderate doses of G-CSF are essentially safe and a degree of neurological recovery
was obtained in all patients. We suggest that G-CSF could be a therapeutic drug for injured spinal cord.

:Corresponding Author: Hiroshi Takahashi (hirochann@syd.odn.ne.jp)
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NEUROPROTECTIVE THERAPY USING GRANULOCYTE-COLONY
STIMULATING FACTOR FOR PATIENTS WITH RAPIDLY
AGGRAVATING COMPRESSION MYELOPATHY: A PHASE | AND IIA
CLINICAL TRIAL

Tsuyoshi Sakuma*, Masashi Yamazaki, Masao Koda, Akihiko Okawa, Mitsuhiro Hashimoto,
Masayuki Hashimoto, Chikato Mannoji, Takeo Huruya, Hiroshi Takahashi, Kei Kato

Spine Section, Department of Orthopaedic Surgery, Chiba University Graduate School of Medicine, Japan

Introduction: Rapidly aggravating compressive myelopathy results in severe neurological deficits with poor
functional recovery due to limited axonal regeneration. To date, early surgical treatment is the only
effective therapy. In previous reports, we have shown that granulocyte-colony stimulating factor (G-CSF), a
hematopoietic growth factor, has neuroprotective effects against experimental spinal cord injury. Based on
these experimental results, we began a phase | and lla clinical trial to evaluate the safety of neuroprotective
therapy using G-CSF for patients with rapidly aggravating compression myelopathy.

Methods: Patients whose Japanese Orthopaedic Association (JOA) score for cervical myelopathy had
decreased two points or more during a recent one-month period were eligible for entry in this study. After
giving informed consent, patients received intravenous G-CSF (10.g/kg/day) for five consecutive days. We
monitored the study patients for adverse events related to G-CSF therapy and also evaluated their motor
and sensory functions. To facilitate our evaluation of neurological improvements after the neuroprotective
therapy, we did not perform surgery during the first month following G-CSF administration, after which we
then performed surgery in accord with the patient’s wishes.

Results: A total of twelve patients were enrolled in the first stage of this trial, including six with cervical
and/or thoracic ossification of the posterior longitudinal ligament and ossification of the ligamentum
flavum, four with cervical spondylotic myelopathy, one with a cervical extradural tumor, and one with
spinal cord herniation. One month after administration, the mean JOA recovery rate was 41.3%, and ASIA
motor scores had significantly improved compared with the corresponding scores before G-CSF
administration. Eleven patients underwent surgical treatment at one month or later after G-CSF
administration. Six months after G-CSF administration, the mean JOA recovery rate was 65.0%, and ASIA
motor, light touch, and pin prick scores showed significant improvement compared with the corresponding
scores before G-CSF administration. On the day following the start of G-CSF therapy, white blood cell
counts increased to more than 22700 (cellsymm3), ranged from 12000 to 50000 (cells/mm3) during the
period of administration, and returned to preadministration levels within three days after completion of G-
CSF treatment. No adverse events occurred during or after G-CSF administration.

Conclusions: These study results indicate that G-CSF administration at 10xg/kg/day for five days is safe for
patients with rapidly aggravating compression myelopathy and may be effective in promoting neurological
improvement. We are planning next to proceed with a phase IIb clinical trial (randomized double-blinded
study) in order to more precisely determine the efficacy of G-CSF therapy.

*Corresponding Atithor: Tsuyoshi Sakuma (sack244@yahoo.co.jp)
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Stem Cell 2009). —7, BEERHROERICIGFHRLMY 218
BEMOF - 2w THEROMELSLATH 5. HERETILIRE
55 (MR ZERBTHZ I L SEBRBESHTIEELT
BB VWREETH S Z LCRMIT LV, ROy —
7 v A TRIBHEHIC B T 2 A ROFRICZ Lo
1o, 2 Tbhhbhid, ASFOLEEFM L 7E# MRI
CEEHLBREToTE . Ky Yy RY VAT, LK
MRI O EHFHEM TH BT VIV I I VT T 7 4 —
(DTT) & g-space imaging (QSI) % Fv> 7= B #HRBE D Fi 72
RFHEZ DWW TRz, 1)DTT @ IO R AKCEE
L7 DTT, aEvy<=—%vy t2ALCEiHEGE 7
NEBLTEMAOBMBEOWRE b5 L, BOREER
ET BT LIk BRAREIRN L TR RE T H S 2 L %
#}4 7> (Fujiyoshi et al, J Neurosci 2008). 2)QSI : #i
BOZIcEE L QSI IMHMOARE &< 70 A —
MvA—F —THHIT 2 2 L AEEETH B, bbb,
QSI %A LB 2 eI 3 % A1k “Myelin map” % #
BZBIFL, YAEMEST T L 2 mEOMRRTS
T ARAOBTEREORLUMEERIEL . Eobhbh
i%, Myelin map % Fv> T EBEF 4 (3RS HEARE o P ity
IEEETH 2 Z L 2SI L. DTT, QSIowiih
OFESBERIGACEILTWwA 2, & 51 dFHiERGg
D HI% & FHIBHEREROBE LRERACERTE S
AREMENSH B Z L REFL T2,
KR EBERERE

AMEEHIEG B X CEEEEREE SR ot
3 % G-CSF #iiRfR ¥k —Phase 1/1la R

HER—

g IERR AR ® WM R hogk

WA R ENE E# W& 9T KW EE
AR FIA

[Bf] BRI 2 o = —HI#HA T (granulocyte colony-
stimulating factor: G-CSF) i3 b ER R ML 0 WA F ¢
b 5. BFERET VST 3 HRMAEFASRES L TL
36, bhubhiZEEEBCNL Ty G-CSF »F
MThs e EL, FHEEE 7 VICHT 5 G-CSF 0%)
REOVTRE L. 2ORER, G-CSF 3B EDIAE %
AECEE S, #8F L L CRIBRRER O EEREmER~
OBR, HREMIEFEIMEF 380 & 4 & 72 5 7z (Brain Res
1149 : 223, 2007, J Neuropathol Exp Neurol 66 : 724,
2007). ZOWRBEE b L1z, bhubhid G-CSF v
T MRERERECOVWT, KeUHBEXEEN L T2
Phase I/1la ERRFER # 51HE L, B EERKABRZMEL 7.

[HE:] 2SR s L CEAEITE R EEEE
ENRE Uie. BT YA v id4 —7 > 5~ AR
BRT, 55 1 BYkEix G-CSF 5 ug/kg/ H, % 2 BREIX 10 g/
kg/ H#% 5 HHM ST TRE L. AEEROEEY
HERRL, B - BEFREOMRS, AT R OFHE 21T - 72

[R55R] TRk 20-21 4EBF 1 34 e i L TRBRER 21T w0,
BEOZEEH2 002 THREOREI NG SN
G-CSF 58l B L URERCEEBROFBE I 0
-7 (FEEES 86 : 11, 2010).

[E£] #Z  OMREESHBRIGHE D 0 FE o
Hid, REOE e T 2LZLMNRELEZZ ETH S
Z D5, G-CSF i3 HIMBRBMAEZ £ it U T4 TcBiR
HEHEhTW2EEITHY, FHCHKRBREMAT S
EWTRETH o7z BOE TR, OAREZEDRESE I3 2
G-CSF ORBHBROME S H Y, Mx DFE T G-CSF D
ERER{E A OHARF 558 % - T > 5. Phase 1/11a ERERERER 12
TEREMEMEIL IR, BBRT VA > %27 S ALTE
B 77 v R R EEEER & % Phase I1b BREREAER 12
#, G-CSF »HHH B & UFBEAEHEE T 31
FIEL LTHECHZ > 200 THirEHLLIC LR
Vi,

FRRA B
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