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Figure 2. An antero-posterior view X-ray image
of the rat caudal vertebrae (CV) after pin

insertion.

Figure 3. A schematic drawing of the target sites
for a histological evaluation between the 2~5th
CV. Frames: 6 target sites for PLL and 6 target
sites for ALL.
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Figure 4. Representative histology of a Group 1V rat (A, B), a Group III rat (C) and Group I (control) rat
(D). (A): The posterior longitudinal ligament (PLL) in the 4th CV with ectopic cartilaginous tissue
formation. Arrows show the chondrocyte-like cells, and arrowheads show the round-shaped cells
proliferating around the chondrocyte-like cells. (B): The anterior longitudinal ligament (ALL) in the 4th
CV with ectopic woven bone formation. Arrows show the ossification site which had continuity to the
cartilaginous tissue. (C): The PLL in the 3rd CV with proliferation of round-shaped cells (arrowheads).
(D): The PLL in the 4th CV of the control rat at higher magnification. Schematic CVs with arrowheads at
the bottom of each photomicrograph indicate the number of the CVs and the locations for the observation

in the photomicrographs. (Hematoxylin-eosin)
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Figure 6. Representative histology of Safranin O staining (A) and immunohistochemistry by anti BMP-2
antibody (B). (A): The PLL in the 4th CV of a Group IV rat. Open arrowheads indicate positive Safranin
O staining around the chondrocyte-like cells within the PLL. (B): The PLL in the 3rd CV of a Group I
rat. Arrows indicate representative expressions of BMP-2 in the proliferated cells adjacent to cartilaginous

tissue formaiton. Open arrowheads indicate the cartilaginous tissue formation.
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O RERE - &0 2EHEIBEION T 2 HE
Ffr - UNEVTF—rarindick v TR
FOWKRERE, I NHAEZ RABRIZHEH
T2 TENTRTENSTHBETIE RN,
KLEFITROAFIIN T RZyo 512k
LEHEEMOMECAFI T L RZyo o

DRZDH D&M THME DA LN, Hiz
IR R R R OB RN R a0 T
WoH, TOBMED. MREEER - ik
EMZ DO 4 DRFORERIMNGKIN, <D
WENZINTNnS,

& A TERER T 0 = — R K T(G-CSF)1
20-kDa DFES /N7 TH O B O BN T
DOEDTH %, IEF. G-CSF OfNzEHET )
W BT B H R OR E AE ) AV 45 S 4177 (Schabiz,
Stroke 2003)s F7z. G-CSF %51 L D BAGEL R
LI B B & 17238 1 5T (HSC) DS A 12



AL, RRMEICMELZENWSW|E DR
TV B (Corti, Exp Neurol 2002). T35 D
LETIREFMHCEL TORFHIRWR, JTEOH
05 BHBEEICBWTH T OMREEERDN
T, EBFOWE X DM EFRICER
12 BRI A O HSC AVERE U SRl 71k
THIERRTHOD B EEDN., G-CSF 5
VT HETE U SRR I A I B B & 72 HSC 23R
HOBEEBEICHFS LS 2RI N5,
bhbiud, G-CSF KX VBRI N/ BiEk%k
N ERRGRMICER T T &, B
HEEHICHET S LeBonic Lz,

SEHbNHND BT G-CSF DX A&l
BEGICHT HEEDREHEL. TOBTF 2%
HT5Z&ETHD,

B. BfZR A%
a. In vitro 2ER

A% 7 —9 H®D BALB/C YA KU /MEIH
RI¥R = 2 — O > (Cerebellar Glanule Neuron,
CGN) Z4EEL. 7 HHE#®ET S, JNFI
B (1004 M, 6 Wfl) 2% -2 -1 (CGN)
BB ES LML (PR R) BiEEZ
%, TNERELETICT, B2 —O2RT
REh—TAZEITEEZ Live/Dead Double
Staining Kit (MBL) & TaFfi L 7z,
b. In vitro THG—CSFDzhHE L functional block

B LIZCGNIZLA T D&M CllfREZ L Z

THEREBEL,

1. G-CSF B (G-CSF100ng/ml) vs Control &
(0.9%E &) :G-CSF BHCIXT VG I VR
(100 « M) & FIIRFIC G-CSF100ng/ml Z#30,
Control BEIZIZ 0.9%4ERZFEAML, W

DHIFFER LB
2. G-CSFR HUARTILE 7 NVZI Bk, G-CSF
N 30 4YAMC G-CSFR HLikRmMUziE:
G-CSFR HUiRHLEDD VT 0.9%4 R %R
BIRMNUT-#E% L
3. AG490 (JAK2 inhibitor)AiTiLiE 7 /LZI
G-CSF #s/ 30 43 RiIZ AGA90 ZHANLT-fEL
AG490 DY¥OVIZ 0.9%E R % [F BEIRINU 7R
% g
4. Wortmaninn (PI-3 kinase inhibitor)fijfLi&E :
JNEIEE, G-CSF ¥R 30 4Rz
Wortmaninn #SMU7z#EE Wortmaninn D730
DIZ 0.9%4E A% [F BRI U7 BE 2 LR
JAK2: janus kinese family 27} /vd 1 >, PI-3
kinase: 74 AT 7F )N A ) h— )V EV BT
Bl
c. In vitro TOIZ DAL
CGNIZ G-CSF100ng/ml Z#sIILT- & DR D&
M DOZ{b% Western blotting #bHWTHEE LT,
1. {EMA{k STAT3 (pSTAT3)D %Ak (STATS:
REFRRT TN 1 o TEH LSS LU R
¥ (pSTAT3) 12725)
2. Bel-2 @7k (Bel-2: REMNBRPLTRb—
VAEHDL D )
d. In vivo 5k
BALB/C <=7 A (2 8-10w)% MV T Faroogque
BOJFECHMEBRETT V(T8 L~b, 20g,
5 min . Farooque, 2001) %{Ei%, G-CSF Bz
G-CSF (200 p g/kg/day) 5 HEHEFEHEL,
Control BEIZiE vehicle D& (1% TV MET VT
I EEREG U,
1. % B E &h# AE 5741 : Motor Function Scale
(Farooque, 2001)% AW THEEHEEROE T NV —



IO % BOEERE A LR LT,

2. MARBEEEORTAN : A1k 24 e 3 AL 6 BOF
BEBAE B 2 AER L . 2— A, Cresyl-violet Zufa
ICCR B E6E R % ICHEFRNIIERELE
Za—nay (BE30um b)) OFEIY L &
AR LT, 2—B. f%&EHMLF 4  Neu-N
(Neuronal Neuclei;, —m=a2— 12 D~ —H —:
CHEMICON). Caspase—3-active (FARr—3 A
M~—71—:Genzyme / Techne)® AV T2E Y
51TV, Neu-N / caspase—3—active _EE IS
faz A1 Rl BEEZ R,

e. G-CSF & (G-CSFRIDFHE

FeiERIZIITD G-CSFR DIFFELFEN T 570
ICHEFCGN, ER <V AFHEZ AW T

1. MR Yu 5 : Neu-N, G-CSFR (G-CSF
receptor M<—H—, Santa cruz)iz T _HEYE%
#7v>, Neu-N / G-CSFR 2B Y+ MM Z sl
L7,

2. RT-PCR {ZT G-CSFR mRNA DIFTEZHER
L 7=, Forward primer: (5°-GTACTCTTGTCC
ACTACCTGT-3")
TACAAGGACCCCCAA-3’)

reverse primer:(5’-CAAGA

C. FREER
a, b. In vitro COG~CSFDO3HR L functional
block
TNE IR (100 1 M, 6 FEE]) 58
FE (TR —R) TO G-CSF OFhEIT, R
WG LIEG—CSFILE > TT R 25 BIL
TR OB E BICEA L (Fig. 1),
B, £ FHEIIZ LS functional block TIXG—
CSFRUEIZ L > TG — CSFOH TR — A 4E
FAMPLESNT, F7-., JAK2 inhibitor THD

AG490, PI-3 kinase inhibitor "G5 Wortmaninn (&
&> T G-CSF O T R — T AER MBI
Exhl (Fig. 2),

c. In vitro COV T FNVOELL

CGNIZ G-CSF Z#MULIz DV 7 F VBT
1% pSTAT3 2% G-CSF ¥4 15min L0
1L,2h TE—2Lipolc, ITRF—VAEATHD
Bel-2 13 30min #& JDHEANL ,6 FEffey vz (Fig.3) .
d. In vivo 3EBR

1. # R EEEEERTN: G-CSF B BoES%
BEIXZ 1% 5 LIRS, Control BEIZHE_REFEICHK
E L7z (p<0.05) (Fig.4), &% 6 WORERT
Control BEDO Y X 2.9 A(HREREOFE B8
&) . G-CSF B TIX 4.0 AF IR EE DVWTAT
VBT ATRE, LOLFTE TERYY) Thol,

2. FREEFHIEEAR : 2— A. Cresyl-violet Y48, T
THEEEEMZICBESFRANICREL=
a—ny (BE30umLl B) 0L G-CSF L
¥5 27.5 . Control BT 4.6 HTHY, HEIC
G-CSF B Tld=a—ur DB EFEL TV (Fig.5),
2—B. Neu-N / caspase-3—active 2 E o E 4%
b2 Y T B4 2405, SROEBLODHA
LA — AT BN THG—CSFRET ZEHBMERO
BiIA BB L Tz (p<0.05) (Fig.6, 7).,
e. G-CSF %5 (G-CSFRIDFFTE

1SRk L R E . R R R, H53BCGNIZ
BT Neu-N / G-CSFR 2E Y BRI TE
LR, DFY=a—nr EIZG—CSFRBFET
BHIENFEA S (Fig.8), £72 2. RT-PCRIZTH
EFEFEN, SHICITEECGNAIZ G-CSFR
mRNA D FETHZENRFER Sz (Fig.9) .

D. H®



X IR RT3 G-CSF OEEIZRE 3 28
£ 1L TIE 2003 BT Schibitz 17 VA B E
BB TR AR AR R . T MR
Iz MR EEREZMEL Q0D E6IC
Schabitz 1 2005 £EiZ G-CSF X7 b A== —n0
NTEWT STATS ZIEMHALL HTT7Rh— 2K
HTHD Bel-XL #HINSE, 7R AEHT
k. ¥7z G-CSF i3k b E A& ies | I ZEE
F I TOMBRIEERERFOLVIBFITHONT
HLEEL TN,

A EFR A2 DEBRLY. In vivo TF7 /AT
G-CSF B CIX A =2 —nr DT Rb— VAR
Wi, In vitro DFET IV TIX G-CSF X7 NVEI B
FE R AR IEE IIHT D, IHIT G-CSF BT
ZE% 6w OEREFHANO=2—a BIREFL,
G-CSF B CI3 s B RE DRI A Control BT L
RUEBICHE L, OFY G-CSEFR=a—arD
T RN AL R BEABERLIEE XD
Nic, o TG—CSFIAMHFMBEDOIRRRE
LRBTREME SRR SNz, EDOBFIZOWNTIEG
—CSFR=a—nuy EOG—CSFRIZEALT
JAK2/STAT 3,PI-3 kinase D37 F /L &L T,
W7 R— 2 B TH5 Bel-2 @ up-regulation %
BV, ma—urO T Rh— T REBHWERTREMED
%z btz (Fig.10),

E. &8

1. G-CSF I3 HF B ER IR o=a—nr DT
Rh— 22 L, FREE RIS ZkEEL
HEIDHAREMDNE 2 b

2. FOWFFIY G-CSF S=a—u ED
G-CSFR &#EA L. JAK2-STAT3-PI-3 kinase O
L7 VES LT, Bel-2 % up-regulate L, ==—

L OT R AT AIENE X LIV
3. G-CSF 2 2R EDIREIRE D]
BEMEDN DD

S5 3W
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FRFER

1. WRE, EFEELR SR A, 2AE5,
EABE, KEEE, IRERS, TEHF%E:
< AR BT DRI R o = — K
Al F (Granulocyte colony—stimulating
factor: G-CSF) DVEEAIR. % 39 [H B AH
B EEES BAUE P 16 4 114576
H

2. THRE, ENEIERE, PAES, B FA,
kB, KEEE, WRER, TEH%E:
ROy A FRE R FEIC B DR
R~ AFREICRH TS BREKan=—
FIPLA T colony-stimulating factor (G-CSF)



DIGFBRETOVEER. H40E B AF 1. WRE, EfFEERE SR BA, LpEs,

MEEFESES Ha#l FRI17THFE11A11-1 BB, KFIEZ, LEIEE, SFRHBE:
2H U ARG DR R = —
K- (Granulocyte colony—stimulating
G. MRRH factor: G-CSF) DRFME. A ARHIEEE
TROCFER MR 18(1): 162-163, 2005.
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Fig.2 HiffE, KB EIKIZ LD functional block FBk
A: G-CSFRICIA T NZ I v EEEHEMEMIAZE (7R b—3 ) ROZEL., G-CSFR IZL->TG—CSF



DFLT R AERITBLE S, B: AG490 JAKZ inhibitor)i2 8% 7 /L & 3 o B EARRARIALE (7
k= R) RBOZEAE, AG490 1285 T G-CSF OHLT Rb— L AEH D E 2 HICPLE, C: Wortmaninn (PI-3
kinase inhibitor) (Z&D 7V H X L ERFHEMREMIREIE (7R b— &) HDOZE{k, Wortmaninn 125> Th
G-CSF OFLT Rh— AER BTN E, (%:p<0. 01, *:p<0. 05 Bars: =S. E.)

pSTATS3 -

Bel-2

G-CSF n.c. 15min 30min 1h 2h ah  6h
0

Fig.3 In vitro "COLZFADE(Y (pSTAT3, Bel-2)
CGNIZ G-CSF Z¥shnU7=%, pSTATS 1X#M#% 15min B IV, 1,2h TE—2&lpoT, TR —
A THS Bel-2 11 30min B LML 6 BEfFEL e,

—80—
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Fig.4 In vivo EBR1. # B EEHE R

G-CSF BEDOH%BOEEMEAEIIZE %51 LU, Control BEIZH~NEEICWELE, &% 6 HORET
Control D E-¥) i 2.9 A(FRAIZ R OH E28E) | G-CSF BETIT 4.0 RIF B IEZ DWW TAT v
JINERE, L ULATE TE ) Thol, (%:p<0. 05, Bars: +S. E. )
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Fig.5 In vivo B 2. MERSFHIRHIL : 2 — A FIERE BB I CRERFRNCBRF L2 —u 0
A,D:normal control, B,E: Control ., C,F: G-CSF &, A,B,C: X40f&%. D,E,F: X 200f%. E£30umLl I
OMfaE A7 MUz, ADRBEITRA30umEL EHY,| G ICHE T DER = o —n s Bbh s, F it
LML CODMIE 2, G-CSF BHE Y 27.5 {8, Control BEIX ) 4.6 {8 THY, A EIZ G-CSF
BCi=a— U BEFEL QW T7), (%:p<0. 05, Bars: £S. E. | A ® bar=1000um, D® bar =
100 pm)



