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T M PO F R ~O R E SRR 2 A fFE T
AT LIE R AD = AL AR ZEORIEIZ W T

SRS BAER (W RFERA R EEE)
WEBAE BAME, ATl i, ZWBE, M 15, B35S U RSREAR)
RIEFHZ, MEHHE (LNEXEREEM TFED)

UrRERE

A AT {LIE (OPLLY R B A BT HLIE (OLF) IZAR SNBSS B WED L RIX
WEEAHFISh TRV, THESE B ~OMEAT =N AN ZAOBEERED—2LL TR
e TS, IR & IXETE], 8 ORBEEREE BTl in vive IZTI v RHHZ R B HERN
A AR TELERETAEMARLBE L[], 40, N OL0ENLBEORHI, &
SROFHELHEN UL LV O RHEZ XS 2 L7, 10N, 2 B OB RERIEIZ L0 %8
HOREIE, BN AT LV RIS O D8R AT, T AT A g aabh, BETITER

ALK F T BMP-2 ORBINLEREIITH IS,

CORERIT, FHEEE R ORI

BIFTLAD =N AN AOE 2R HLOTHD.

A. TFEET)

AFEFEO B #9130 B OB A IS R A
A, 7y bEHEFESHIZ R ERARN- R
EAMLIIROEENE(LEFEMIZEETS
ZEThD.

B. #F3uHik
B.l fHEIFIREEOME
IOy MR - T OB ER R
MHEEARN R[OOI LN ELERE
bk TR OB NEE, ElRESh LD TH
B. ZOEFFICEa—FHENZEY, b
s Ry A= LY/ NG T e o BN i e Nl ho o
STRHEXEELRE 2 2OF7 2701
immobilizer DEIZ, —EDR/I%E1HZIZTK
BLTRAESELIENTED (Fig.1).

B.2 xRLFETIE

FEUTRE Wistar T b (AR) & =, di)
LRSS X RGBT RE S
BLABLESFRMEPREIZL.2mm A7
L AT A (Kirschner wire) ZiERIEIZFITFIC
2BENTEIRUNAERWTREAMIZH AL
7= (Fig. 2). T {RIIT7 A F AR 727
b, T bEREEA R EELIAL immobilizer &
FNZARN 7 TREEL. iz VB Ll
FaaLl, BHIZES AL AT a2em9
fElz/eo7z (Fig. 3). flif7 ab=—i1 3 10N,
600cycles/day, 5 days/week, I 28Iz
FE1T L7z (Fig.4) . BEXIREIZHE3~5F
BHEELTZ, UAYHIALT, &EOERKRIT
AR ULE F = (40 me/kg) DHIFERTR B
\ZLDEHHRERO T TITo7. R IEERRS
LIS DAY R A B DR, A DR A
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Fig. 1. A schematic drawing of the stimulating

apparatus,

Fig. 2. A rat after wire insertion.

ki

Fig. 3. A control X-ray after wire (pin) insertion.

The circle indicates the target caudal

vertebrae (CV), and the arrowheads indicate

the sites where tensile forces were transmitted.

Fig. 4. A photograph image of the stimulating

sessions.
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ERHMTIETREOR X HIRE
(Softex) 21T\, FyhEREZIZIT<~ 7 CT
k¥ (Hitachi Medico, Tokyo)Z1TV>, B DR
WEEMEBEL, HHE#IZI4%/ TR
LT NATFERIZTEE, £01%, EDTA IS#EIZ
LDBIRAERZ ATV, AT 74T TR LT,
AR EPEARENIT 5 p mOFENLE T &
{£ B L, Hematoxylin-Eosin (HE) #: {% ,
Safranin O a2 RifT LIz, E7o, —EBOEA
oW T #8100 & B #1 & (DAKO
Corporation, CA, USA), $1 Sox9 #i{A(Santa
Cruz Biotechnology, CA, USA), i BMP-2 1
{#(Santa Cruz Biotechnology, CA, USA}ZT
MR DR R A M LTz,

B.4 fiEE~DiE

ZOEBIINNKFE LU R HE
HBSOFERYZT, HERRESWTiThh
7.

C. BFgErs R

Z v NRHEDMTAL RSy, R 3~5 BB
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BRI, M I IEET I I O
MR- EVE IR (Fig. 5, 6).

T BT LB X 3 bR 170 CT Filg
ECRBS R RETEOBEE LIRS
2h»7-(Fig. b).

HE Pefa SR AT, HEHPAHER(PLL)
OIEIEN bR, B4 S b, HE R 5
(o 3EAsBHENR TS BT A IR IS4 72,
e T £ BT T I O SR BRI Ra A8
PR ITHI A L TV Ve, SR, HERTIR,
B RO ISR TR bR
o T=(Fig. 7).
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Fig. 5. X-ray (A) and micro CT image (B) of
the 3rd to 5th CV after the stimulating sessions.
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Fig. 6. Photomicrographs of the 4th CV of a

control rat. H-E stain.

(A). The vertcbral bods and dorsal clement of
the 4th CV in  Lower magnification.
Arrowhcads show PLL.

(B): PLL in higher magnification.

Fig. 7. Photomicrographs of the 4th CV of a rat
after 2 weeks of the stimulating sessions. H-E
stain,

(A):  Arrows show  hyvpertrophic  and
degencrative change in PLL.

(B PLL in higher magnification Note
columnar clusters of chondrocyie-like cclls
were observed to arisc widely  from PLL
insertion. and ligament cclls prolifcrated in

superficial laver of PLL.
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Fig. 8. Safranin O staining demonstrated the
existence of developing cartilage matrix around

the chondrocyte-like cells.
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Fig. 9. Immunochistochmical expressions of
S100 protein (A), sox9 (B) and BMP-2 (C).

Arrows show representative positively stained

cells.
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