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Figure 2. (Continued)

of the trabecular bone in LPS-treated TNFR1—/— mice
(Fig. 5d and f), but not that in wild-type mice (Fig. 5¢
and ). LPS can induce secretion of soluble TRAIL (TNF-
related apoptosis-inducing ligand), a member of the
TNF cytokine family, in T cells, B cells, and mono-
cytes.?1?2 Flow cytometry analysis revealed the pop-
ulation of TRAIL expressed bone marrow cells was
increased by LPS injection in both wild-type and
TNFR1—/— mice (Fig. 5e¢). An LDH assay of murine
primary osteoblasts revealed TRAIL-induced osteoblast
apoptosis was observed only in TNFRI—/— osteoblasts
(g). TRAIL-induced caspase3 activity was enhanced in
TNFR1-/- osteoblasts compared to wild type (h). Thus,
susceptibility for TRAIL was induced by TNFRI1-
deficiency in murine ostecblast.

DISCUSSION

In this article, we demonstrate that OPG injection
completely suppressed LPS-induced high turnover
osteopenia via suppression of osteoclastogenesis. This
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result suggests that RANK signaling, not direct effect of
LPS or TNF-a, plays a prominent role in osteoclasto-
genesis downstream of LPS. Furthermore, LPS-induced
osteoclastogenesis was also suppressed by TNFRI-
deficiency regardless of OPG injection, indicating that
TNFRI1 signaling was also indispensable for osteoclasto-
genesis, likely functioning upstream of RANK signaling.

Our flow cytometry analysis indicated that CD11b-
positive osteoclast precursors increased after LPS
injection of wild-type mice; this effect, however, was
abolished by TNFR1 deficiency. Moreover, OPG injection
had no effect on the population of CD11b-positive cells in
the bone marrow. Previous reports of TNF-Tg mice
revealed that osteoclast precursor (OCPs) numbers are
increased four- to sevenfold in peripheral bone marrow
cells.2® RANK signaling is essential for terminal osteo-
clast differentiation in TNF-a-mediated inflammatory
arthritis but not for the TNF-a-induced increase in
OCPs.2* These results are consistant with our study,
indicating that TNF-o acts in the regulation of OCP
population after LPS injection.
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cells were analyzed by flow cytometry 2 days after LPS injection. The numbers of CD11b-positive osteoclast precursors were increased by LPS
treatment ounly in wild-type mice. OPG injection did not affect the bone marrow CD11b-positive population (e, f).
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Interestingly, LPS injection induced low turnover
osteopenia in TNFR1-/— mice. Enhanced osteoblast
apoptosis contributed, at least partly, to this phenom-
enon. The remarkable reduction in Ob.S/BS and ALP-
positive area in LPS-treated TNFR1—/— mice indicated
that TNFR1 signaling plays a critical role in the
maintenance of osteoblast numbers and function in
LPS-mediated inflammation. As far as we know, this is
the first paper to demonstrate a TNFR1-dependent anti-
apoptotic effect of TNF-o on osteoblasts in vivo. Recently,
TNFR1 was shown to promote cell survival via activation
of NF-kB signal.?®> Meanwhile, serum-starved human
microvascular endothelial cells (HMECs) plated on
osteopontin are protected from cell death induced by
TRAIL through «vfs; integrin ligation, downstream
activation of NF-kB, and subsequent upregulation of
OPG.?® These data encouraged us to investigate the
effect of TRAIL on osteoblast, whereas human osteoblast
is resistant to TRAIL-mediated apoptosis.?”?® As
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expected, TRAIL could induce apoptosis on TNFR1
deficient primary osteoblasts.

In conclusion, our data suggest that OPG can rescue
the bone loss induced by LPS administration. These
results indicate that OPG may be an effective tool for the
treatment of human abnormal bone loss induced by LPS
in diseases such as osteomyelitis or periodontitis.
Furthermore, the osteopenia observed in inflammatory
diseases including rheumatoid arthritis may be cured by
the administration of OPG.
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PERFICHZ L FARFMRAZREL, JOA X O
7 (A AR 2 B 5 R IR R E
% 20D DEEAZTToR. ER, BERR,
ERZ W 5 BRIT ORI RER R TH S
BEEZVWDOATFHEBES L. EHERREY
54 A2 b THRIBIED L TS IREE & THE
HE%ZSEE (LDK®) & U7z B, Thos LU
hhtsh < BIRMEETZ2 2L TWAEAIE, HEgE
Wy & S TR EEEREE LCSH#) &L
LCS#TIZ, B¥AEFBICKENHIFMTERE
ZRIELE. AANITLDEE VAS (Visual Ana-
logue Scale : 100mm) DFELAZELTHS .

BERET, SIATMImEGRE AV THEMERTZS A (L1-
SA) ZHEL .

R—4% 7 ) Bl EF ME3000P (Mega Elec-
tronics Ltd. FINLAND) % B\ THEERZ 2L D
HEEMERZAEL 2. B1/28 XU E4/50E
HEBRZERM L X))V TEFR KD 3cm ], wmEo
LARHE LICEREERZ D T T2k
EHAIL 7=. WK T ABITIZ, ML T2keg D
ZWMFETI~20RFELTHSNVWLL/2, 4/51 X
IV TRHICHESZRGL . o557 —4213,
BRI 7 b MegaWin (Mega Electronics
Ltd. FINLAND) ZH W T—ERBATOMES
HER (EMG) Z@HiEEEE U Tz HW 2.
SEATREDIEH T AR TIE, —EHENTOEY
INT — ¥ (MPF) 2RI E2T >/
BHNZ DWW T HERYEM O R VAS BLUJOA
AT BN TIEEOFE, BEICDODWTHHE
Uiz &5 N7 50l O M By 7 b
GraphPad Prism5 (GraphPad Software, Inc.)
& F W T 3 BEf o 812 Bonferroni’s Multiple
Comparison Test Zfff L *p <0.052 HEED
DELE

L e
|

1. MRBETF—% E1)

W BEEEMRIT, LDKBETHEWHEMEICH -
MLCSREE L THBZ Aok, BHA
LRSS T 17 OEHFmMN62ik & KN DIT,
BEREO DR NEREZRTONEELRLZDT
Hol.

JOA 27, BERMER, MR, HEAE
Bi{E, BEMEHAEZ S AR T20RMNN R TH
%, JOA X7, WHELFRHRDLDE
BTHo/-. LDKBDIOA ZaT7E, LCSHX
DENREBEZE R Mo 7L, LDK#O
B 207 (@) 13, WiZEmNHL (15 K
T LCS & 0 ERAHRN >7z. BRI D
s VAS I, BRAERD MOIREZ100mm &
LTWw5. LDK B TaWERIZH S LCS fEL
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REHBHEAVCEREMREZET R EOREHENOSADT—<

= 1

Ty | JOAZX27 (@) | Ef VAS |L1-SH
LDK# (94) | 75+4|11+5.6 (1) | 788+115| 80%11.9°
LCS# (104) | 72+5|15+5.2 (2) | 556294 | 43.6+14.0
RS>F147 ‘
Vol (62 62+2 36.6+10.0
(@) BEWAa7 +SD
3 FolLEmARL 2 KEICERLERE *p <0.05
1 WIZERE 0 EiCEUWiESR

gL THREH R EEII Mok, BT %
U LI-SHIE, LCSEELEL TLDK#T
BRICAOBEMBREBZRL Tk (1 *).
LCS#H LB/ UM TRIAREZZRDRN L.

2. MAURBROBESHHES (K1)
PeBRE I RERR B E 2 EMERL TH W
EEHESHEZREHL, LBEHREL ZRED60
BZERERL IEMG 2L 2. ZTO#E, LDK
MTIZIL1/2, L4/5L NIV TENFNTEY 304,
256 V/min, LCSH TR EThThFEH17.1,
1584 V/min, EHRLUERS 717 TldEh
FNEH13.0, 1244 V/min TH-o7=. LDK B
T, BEEHEHSEVWERICHD, BEHELRLEEL
iU TLI2TOHEHNAERECE» -2 (B
1B). LCSHOMIEENT, BEREALELIOLE
WM & > 7= SR EHENR ZERRY S hiah -
.

3. EEARICLHSFHEIHOBHES [X2)
VALT2kg DERZTWFT1~20RFELTH
SWHiEB ZR&EL 2 (M2A). HERNEE
U 7= R#a308 45 5 173308 DRIC DWW TR I i
HiEfTo%k. LDK#E, L1/2, L4/5HHDL N
VTR Y 20k < BB 7z, HEHZEMIZIE, LCS
BWEOERRLS, BRALHELAREEZRDL
(K 2B).

4. JOARDQT LHEE VAS LIBEREENE D
Bk (X3)
BIEFDIOAZX a7 2 Xfll, Y i iEMG
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=70y b LU TERERZERL, JOARXOT
EIEMG EIZHBEM S 2vkat U s, WS HEH
5 MR tHBARBERIZ /e o7z (I3 A). RICEEE
BIDIER VAS 28§19 2 & LDK # TIiX VAS &
EDREF THESN & <, L1/2L X)L D {EMG
fEiX VAS L OMR %D~ (B3B). Fhicxt
UTLCS#TIIHEEZRDRMN o, i B
HWEHIZDNWTHIOA X7, [EH VAS & DIEE
ZRAL D, WThbEREED RN

5. BMAEALESHEHOMEF

L2 b7 RAEBTOERRMB AL, LDK
HTHRADL THD, IEMG & tHBEAH 5 ket
Ule. ZTORER, BHEATAAEHEBICHESD

B 5 M ISR BRSO I o 7.
C I 7
L]

AR TR, BEEHEHROEEE L THRIH
ERTHDHIEMG 2RV, #@¥, BRIV
BEEHOBHKESBARABEMIC/RD EHET
8% (flexion relaxation phenomenon) %
BICLUEMTNELTHY, MMBBERECL
fer—Fiddinn, 4, BHESE BEER
B, BERRLRT 7 1«7 TIAMMESZ L
B - RITU 2GR, BRBEBRE CRHEBN S
BRAHIENTER, B1TRUEL DT
L1/2L X)LV TOIEMG |3 LDK DA THEfE %R
LTWie, BEER, SARICELRIETLICE
B U SIAL 2 MRS 2 O H I B RSB A E &
%Y. X->TLDK#id, H#ryERHOIIfL
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B2 SIfIfhEFHT b
(A) R 2kg DESEZFRIFL TRET 5 EEATIEIC HEH
IS %
(B) W%, FHNT A MPF) 2HHLBLOREEE
E9D 1 RT 2T 17 &L T LDK & THE AN

TWwiz, ZOZ LR, BEEOREEFNHE HEHOFEMICIEIMRINFEHTH D, BEES

EOHEMRAEIZ T TR BEHEBHOLE HETRHEHECREIEESER S ORESH 5,
LRI TREZ—DOMERDVEFL. BE 5% AHRCBSVTHHEDHE MRIICK 3
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B3 HAEEAHNZSEHBEBLMAHHNERE (JOARDT7) BLUEABARER

(VAS) &EHHHER & OBR

(A) JOA 237 LiES) ; JOA 27 & HEBICHBIIED Lh o7
(B) M VAS &fiES) : LDK BEO LATEHETIE, VAS L iiiEBICHBZ RO (%)

EHEOBEEERNTOLEND D, K, BHF
FikTe 812 K 2 H N RICAIR O BB FHEIC D
HEREELFE TG TZ 2RAHERIIAH
EEZALGNE.

JOA 27, BERER MEMA B¥EAE
EEE, BMEEZSALKERLBZOTHD
LDK #& LCS #iA THESE & MBI
7=. [EiE VAS ZIEMT LI 5 & LCSHT
1, B < TH L1/28 % Wi L4/510 X))
TOHEBHENFI DD DHEZ RS RM L.
Z DRED—DIZ B TR R <Mkl 2 Z
EIZ K BIBEHERCL > THESETZRLL
RN ® B, THIIKL LDK # T3, BN
HRIEE ALIEHE D FHE B AR < IR A MmN D D

120

MBI 2RO 7. AR L 72 & 51T EAIEHE T DIINL
FEENDSE W 2R TEA S S BEAT BB L
RIBAAD L TOHETNIBEBIETIHL
#HZXN2, Lo TLDK BEDHRBEICHEL T,
LAIEHE COMEBNRWERICRVES. 35
ICHRIBIE DI BE % BRR S % /= 3D I 2R 1 17 X Rl
PACHL 2 M VLK BIAMRERET T 1A
b, REERE OIS E.OBIRS Z 20 T
DBBETH D, 513, ERERERBESTH
HBEFMFTH L THEBRCE 2TV, Tl
KBEHT 71 A2 b EPEREM L OBFRZE
S NZTDHREND .



FEHEFEZAVCEEENEBZE T EREOBEHENOSAOT—< @

HEx
=

S, fHELREHEREZ AN TEREME
BEAT L EmBEOEEHHEEREL TR
WS 2 ENMTIRETH oz, BADEFEEE
HIZERZ2 XA EEHOGESHER L EY %
BITU AR, BHEEBETIE, R5057147&

X ik

1) it K—, N LicH : SisEOTHESHERIINT S
BERAA N, BHER SESEEROREERR
HHAER v —F )V 20 : 530—534, 2007.

2) KNI ¥ ZEHERZ 72 ER O R B I
DWT, HBARERNEIESHMIE 781 721-726, 2004.

3) B & FEEE. BWEDICRAEE, BT

121

eg: U CRLAZ IR I MEHE L6 T DTS B2 < B
FEZRRL Tz, BREHEEREERE R/
DEBERE CTIIEEIRWEEEEHESS®
BB LMok G% REHERZAN
THnE BERREBERE OEE ST 2508 - AT
ZRERET B T &I K o TRERITIR W BT 5 1205
MEN, BREHEL THERM LIRS RSN
2.

HHEEEZ RO, FHESEED v —J)) 19:552—-558,
2006.

4) Kang et al : MRI of paraspinal muscles in lumbar
degenerative kyphosis patients and control pa-
tients with chronic low back pain. Clin Radiol 62:
479—486, 2007.



28 | RER

FUSHIC

BHREE T T BT EEE &
% @ H# 15 BE (activities of daily living : ADL)
ZEEL, £iEDY (quality of life : QOL) 2T
85 L2L, ERoEEIESNS E QOL
REFICHBET I EAHE SR TWEY,
7o, FHEEABERIZH R EETLII LI
LD BRBEERICL 2K ADEL B
WMEAZLRECIHMNBREDHB L LEED
QOL IS8 % RI23. ek BHBEMTFHEE
BEROHERIRERENE - BIRTH LA, &
g OHEEREREN D BT Tws. SE, FHEE
EEIFIINT MR m O8N, BXbhb
NBHATLTWANA Faxd 7R84 7Oy
# (hydroxyapatite block : HA block) Z & 2 Hefk
R DEBRIZ DOV THRRB.

vertebroplasty & ky_phoplasty

Vertebroplasty (X HFHEM A E 20 L TH £ A

fracture)

277 (i

. REDHAR, #MIISEREBZDERAR

B/ #wE

~ b (polymethylmethacrylate : PMMA) % ¥#
KRS H2FHE LTHESNTLOR, RETIR
R T RBRES T AEITIES SR,
ZOREBELENLBRFEHRICIVET S 2.
Vertebroplasty x5 L HAEZEET 52 &
% { PMMA % MEARNIZ IR LD R E, WEE
ZROLFHTHAH. 4, kyphoplasty i,
vertebroplasty ®#i% & b\ 2 5 FHT, HHAN
2 balloon AL ZhEBLITILICLDE
M L -HERTHBIEL, T 72 PMMA
AT HFEHTH L.

Pk K % SEPHIZGE/VE T, vertebroplasty & W
2 BIEH~T) 7 VI PMMA Thb, L
ML, BRI TIIHEARN~ND PMMA Off Ald3ES
Thh, —HBoMisx (56 3 FEEERFEM) %
WTHEHTE 2. TOOFRIBC—RITHEFTT
BT YTV BAILVYILBERX L b
(calcium phosphate cement: CPC) % HA T& 5.

HA block

HA block (Hoya®) 134305 & A3pA% L7/-—2
5mm, RALE30%D HA 26455 —RKAMEAFL
Twahb7ay 7K Thsb. ZORIIHET HE.
AERIZPBET 2 L) REFShTE), HEOM

* Vertebroplasty

TN EREE 2 ¥ — BB (T333-0833 NI #E Er 45 180)  Yasumitsu AJiro : Department of Orthopaedic

Surgery, Kawaguchi Municipal Medical Center

HHER®E 23 (4) : 469-473. 2010

0914-4412/10/ ¥ 400/ /JCOPY
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B 1 HA block iC & B HEMFTZEL T

a Witk FEMEIE13.8%, VASIZ3 L%
L7

b : itk 34, BEHEHEAEIL 2L, BHARYT
H5H (FHEHE :22.6%, VAS:0).

BoFaIce v FEHTIOBRKE Bvonizk
VWL ER, MBI, COMERHI X DN
T HA block 25Hl§z L, B EFED S K HIZFAH
fETHhHsr (E1).

Vertebroplasty @ ik @ MR S HEARA~D
KEWEORM - BETH S, FIZPMMA R
CPC & Lii#htk 0 b 2 MHE L K ICHERAT
5 lid, BRRRLEFHEANNORHAEHEIC
ZETEY. MER~NORBIMEELR %24
L. HEHEANORHIIMEANEHEL L U
5. BICHiEEIEEEOBVWEELEHETD
D, I ZZOREHEIME TLERTRESH
WThsb o/, XH{EETHO PMMA FEA
A5 E L X R, balloon kyphoplasty (BKP) %%
Reiley 5O 7 V—7Zk W ER SN $ 12,
BKP Tii balloon {2 & D DO ERAEIZ L
D, PMMA Otz EHICRAT L 3B,
CPC (X[l LK EETH 5 7%, FIHBEDOXRA ~ b
ELTRESVIIHEARPIC + 52 2R A VR L,
fRIE FICEEFAED CPC 2B X ICHEAT
~NXE, L LTwA. HAblock i&, HANEA<T
DT NELTCH—DOEBATHY, HE—MERN
DRBDEBEEER R VEERZY TV TV TH 5.

FEEEHIdHARI B L TEB Y, #EROE
HIEETHSH. PMMA % CPCIZ X % verte-
broplasty Tid. MRS OMBIIAEMNIZ L 2EIE
ODARTHY, LEWETHS PMMA X CPCH
RoHARE RS, BERATETHS. HIET
51213 BKP (A AKR) . RESYOHED
IICEERHE A LURTRIEPLETHS. —
7, HA block 38 Y — VI TEBEIZT L2, £
BT AHZLI2E D) HA block HEATHIET A2 &
MHTE, 3HhDTF) T EVEEHRZ LY.

PMMA (I3 {28 G 2 <, Mk
A D iEkE & PMMA 25RUIMICLZ % LTS
LDMENDH S, —F, HA & CPC id PMMA
PRZOEEEEZLOILOOHBEMICIE IV
WIS 7205, BMET 2 & OB BEREEAA KB 2 4E Bl
T HA R CPCIC BB 2 R S € HEE 1372
W, KEARICZ AN NHS. LA L,
HEEF~0 CPC O@IsOMBEE LT, HAOH
M7 EDORETIIEEL BV (MEOBRAICL S
MALBEDI T, EMBENKT) T LhaHITFoh
A7 HA BHefAo % EORBEICEES L
VAT, ARA RGN AFR T i A HE L 8 B B ot
ERAY LS AR IRF MBS & b AE AR

Bl b it

FHEEFNI LRI TH LM EPES . ¥
bbb, HEETHS PMMA R CPC i3 & BHE
DOHBLOTREMEAE . Balt, RETIXFEEHEA
HH 2wt % vertebroplasty (PMMA) &, %<
DEPIEDD D ITbN %o T&7. FDA®
BETy 8AML L I3 FNLL L ORFHELIH
ALE, LXhTwna,

WISORMEIH & LT, BilfHe s iR R
Wi % AT 9 AE. 3O~ 7 T (PMMA,
CPC, HA block) @9 b b HEMZ H DIk HA
block L Bbh b, Z¥%26, BABAETHYH, I
ERNORBOBHBRELZVILTHE. 56
(2, HA block @ b 2B {ZER 5 BERBERIN
B2BEIAE X D b B EREL BRAF 2 W6 T2

470 FHHH vor 23 nod 2010F4H
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B 2 ##&CT O
a : BN % HA block OB fTTHbITE
Y, HA #iZ+4C& % (HA block 31 &
fEH).
b : HA ZHERSMEB S5 & ERMHII K
E{{HurbhA.

ZENIVRHEEL LT EEZONS.

bhvb i 3B E B RERE AT T T 5
HA block 12 & 2 HEKTE M OB %2 % A1 & 12
AL Wik6 7 HUEEBBE LSS5 6
(5B 156, %368, FMF-TF9FEmm73.4%) %
e L7z, BERIZFH 1.6 HTUETHY, &
&9 13 visual analogue scale (VAS) THrjF
B8 7THMBAFH 1.9 HEBISERITFEYH1.3
EREFTH o7, HEAREME [(HEABRHE - H#
40 4% =) /RE (R B bk =5 x 100)F &, A AT CE 3
35.4%, Witk 13.1%, RAEBEERF 32.7%
LK 20 A A OREBBIEIZB VT 19.6% D5
EFEHEFZD LN AP & LT HA block @
FHENEB (AR 29261 (3.9%), BRI
APl (7.8%) Thol. BERRELE ORI
B PFAE I 72 Ao 72, HA block O HFHEE P& 2
Btk 1 611X HA DI EZ TR L7228 b9 1 Bl
REBDOLWI-OFBESELE L. BRESD 445
2 BlIENBITH Y, PLF OBINTFH 2 HfT L
2. b9 1ENIBETY & < F OER THAL M
ZHATL, 1BIIERZRDZ V- OFFBBIE L
otz

ZORBEDID, EBHH LB v < F B
HA block HR TOREMRIZEMIZHEIT L TV 2w
(instrumentation fFH & LCTw3). HEEMEAF
Prizxtd % HA block 2 X 2T IZEN 7
Brrash ik, RWBERREH S LMERLA. Ly
L, AHRIRERELORBEEZLTBLT, 4
BOMAZETS.

 ERIRIERXORBENR

2000 ﬂﬂil‘% HA block %Iﬂb\f’?&ﬂiﬁfﬂiﬁr’%bﬁ
L, Wkl ELEREBEE L2 97 ik 96l
(9.3%) 1%, ACHYICHEMBIRS OHERHTRR S/ HE
fRtkike x 100) 12 50% K& o> Tz L
L. 88 Bl (90.7%) X HEABLRF M % FH

84.6%, WMAMBIEMT6.7%T, BIEHEKEHT7.9%
PN, MiATHEABURE A FI 63.1% TH D, i
ERBBIEEBEORE TIE 13.6% OB IER 34
Holz. DF 0, QOB OFERNIME] & LB L TH
EshTwr,
BEBICTHFHZELZDZ7H (7.2%) T
o7z HEARRTH~D HA &L 6 B d 3 6
(50%) DFFEMIZ R o TWiz. —F, M O&E
T2 10.3% Tho7. LEICX) HA ZHAT
BANIHEARRT DRI ETEALETH D,
HE P i BE o (1 BE O i KAEIC X 5 HA &BL PR
728, BRAFT MRl T Z MR IS4 >3
75— TH LAARKERRET HICREA RS DN EE
—6&)52'“’ (2)

| vertebroplasty Obﬁibt

Vertebroplasty i, %O)finf’ﬂﬂﬂffﬂtj ﬁfﬁfm
BEHSRESEZ L HMEShTWEY, 55241kt
BB %L, TOMRICBEM LTI IT LT
VAR

B, 7Y ALEHERBICL Y. HREtEOF

MR SEEHEA 7123 L T, vertebroplasty &7
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SEERBLEEEEN VW ENRERLY, o
REONREIBIHREL LT, #ERICEHS D
WAZZT TS, /MMEOY BRI EN FHET
HEHOMADOKERISHEANEDO LR EEZ, &
HESARM MR E 2 300 (GREHE S IR HEEF
W7 O —TEHATEOAR) §HIEI2X
DREIBFEIEONLALEBEL TS, T4b
%, vertebroplasty DR ER L VWD TIER L, 5
FROMEVNHHEEZDHILHTESH. L
L, BFM HEARBTER) HRVHLEEZD
EHERTEBD IS hnwZ LD, BUE, ky-
phoplasty 7 ¥ ¥ AMLELBRABRETTONTH
D, BREELV,

#ﬁiﬁﬁ!ﬁﬁ@ﬂ& i

ﬁ%%ﬁ@%ﬁ@@ﬁu ﬁﬁiﬂﬁL mw
ERO#ETRL, SHICHRERZEEIETE
WETHILTHA. HAEEROBRFIL HBEIC
X BYHAR OB, SNEOBE RREEICLX
LB HEHEAANOREE, X2 RIZTL, HEARBRE
275 L BEUMBEEEOREOGERYSH 5.
BRYZHE, MRIO¥ERLTWEARETIE
MRI 28E 35 2 LB TENIZIZIZTRTH 5.
LL., HAEFHOFTHEZ RO MRI 25 Tl
TAHZLRATETH S, i &I HBRAERE
HAEIT I ERRET 2 BMEMORA L §im X%
L, 5SS RET HHBEL6 A ORBESIC
BWTI12.7%THH, MRIWZT3IHHRBLT
b BERE O | FEM R A SR\ T SRR ER w5
FESEIR 3 & OVCHE BE IR ASIRAES 5 A — 7 T2
BB L EATEREABRTRTH L EHEL T
5. pHESYIIERBICTERARBIZERNT S
LIITELRWERRTWS. 48, FEARBID
BN RRIC 22U, 2 DIEBINHERTE AT
ZRWICHIIT T A EICI ) FHREYETEX ST
REMEA D 5.
WAEEOMELND L. BHBEEEH SO
MPEROEBEMEIR IR TS, HHHP 3k
B¥X7ABMEL A, ToHBEEHaILVEY M E

1~2 D AEETHIEICL ) B2 ERE KK
EPHELTWS. LaL, MEMNTEEINIH
ISR L A RERE RIS v, F7
EEERIUR S ETB L EAHEDRA D 5.
St avty b2 3~4 A HEHLE
BRI R 1T-> TH, HEERFIRICHARTIOHE
THICEET 2R ITERATT D 36.6% 12
AR, 13.9%ABRM L & D, 3% FFEREE A
ERINLLEHEL, RBEORRAZRBRLT
W5,

T X Y HERS X BIET 5 /7iE. BKP (K
A E:E) B HA block I & A HEARZEMAT A3 5.
BKP i balloon i & ) #ifk & 0 G & PMMA
WL AMELBREIBOALELTVLLINT
WAL, EHEHRO PMMA IZ X 5B PHEMRO K EE
D &) BEEERTTIEHRIA TV S
BKP # O BEHA T ITOBE X 4~34% L @5
XNTwh. —J, HA block 33 % # 1 K4
TEICEY, HEABIZSSICEEIRETT .
LA L, WRGIERE (Wit EEL) 5.
BIEHAEXDSHA OREE S NLH, BT X DHHEHR
REE B HEHEAR IOV A 712, HLERED
WAERM 2O Lhkwv., bhibhoRER
T, BIEHELKIE7.9~20.8%TdHh 545, Mkbk
PEMER BT 3.1~5.1% & PMMA 1ZHA~{K <,
FAMENCHEARNE2.7~13.6%BIEINTED
—IZRBEEIEVEZ RV, LA L, KROKEAS
DEBIHEFF SN S Z EHBEE Bbh, HEEN
FEAVEIIINADPLHEINRTVWESS).

HA block O)ﬂ ﬁli‘j’ﬁiﬁk L0 E{ETAE& el

Tdhb. LaL. HEKERES 2T UL HA fcm‘
MTERy (Bl 7YY=y —< T AR). —7F,
CPC X ZEW D& HIEFI~DOFLIIZHEL T b

Hift, CPC & HA block ®BFRIC & 2 HERTE A
RIfTEshTwa". BREGEESFFEL-NS. CPC
28 K & 1 (bone morphogenetic protein :
BMP) #3522k, BEEEZMREL,

472 HFHHEH vor 23 no4 201044 H
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BEEIAYIC CPC 2SN S MERERT I ICBIR T 5
CEMHERTVWR?,

BMP & CPC OffH, % 7zix HA block @ H
I & BHEBRTCEM AN DR IZAH TH 5 e

)

X
1)

2)

3)

5)

6)

7)

UR:ER ey (<)

B K& 5 )

WICHET, BEHE mHK—, b FHBEEE
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