RRBEEETIVICETHRTOMBERBHAOMESIEREEDDRE
—BIREFRLE. EREBBTOLLER -

HAT B, UAERA, AR, 1A S, R HE, AIREE, EAER
(UNRFEREBEEFRI T BRI

WK 22 RS 2 BIASERICIW T, MEENETIET 7 A0 V& AV Vo B BSER A EOIHIZIRIZ OV
THE LT, AT AR+ T 7 AVNBCBIT A EEARERR 4 P, JEREFRR 4 PWeT o F AITHHL, X
T AR 5% 48 R D MIEZ , = N &V A RERFUAS LT eNOS Hilkx AV T a7 4 — LT AT
7%, Phospholipase A2, Thrombin. Apolipoprotein E4. Fibrinogen 80D A VB R AFEIZDOLIRD BT,
K7 T a—FIAT AN R ER B OREBRERIE ARFIED 1 2 ThiEEZ LI,

1. IREM

B ILERL 22 FEARASEIIB O TLESEET
BOEEMR AT uA N R REEILET VOB EFRFE
REWETHELRE L2 Y, AHFZED B ATmE
EEMMORKICBIIAAT oA R R EZBEH DR
BIZOWTHRETT5F THD,

2. IRAE
EE 1) MBS TEE Fasudil(Z 7 AP W)Z& BN
BB RARORE

45 PO A R AR RE 2 BRI LI,
Fasudil #5825 INITIX, AF VT vR=rnrr
(MPSL)20mg/kg FREE ALY Fasudil (15mg/kg) +4£
HEW/KE 7 B, 18 2B 30 4000 TREiEE
{To7z MPSL Bl 5820 P)Ea ba— ez,
2 ETRIEIEL L B PRI R 1T o7,
EER 2) 27uAMERE5ZBEH O ESEREERRD

DRt

MPSL # 1E % 48 BRI o i {7 2 BRI L3E D43 i1
BORERFEUREABFEAICEEEDIVER 4 P, 72
LER 4 PEITVFNIHMH L, SETRICI S
URIEEEREER ., BEREAETVTFRE
BEEIUN, ZRTIREI < T T7 10—, BESHT
BEZATV, B —2 7741 % NCBINR HX
" Swiss—Prot OFFFIZK L TREZITo7-, I
{81213 Endothelin, receptor 144, Anti Human eNOS
PiEE RO, SERBERI OV avh 7 ard—

LETIToT,

(& ~DELE)

AREEBRIL, TUNRFERFBEE LR R EY
ERERMEEERDERLE TTEhE,

3.

MRER

EER 1) MF BEOBEEFER A F T 32%(8/25 FNTHY,
M BE(75%:15/20 PNTELAEICHHI S Tz
(P<0.01),

ZEE% 2) Endothelin, receptor Hif&K. Anti Human
eNOS HiiE% VW RET T, BERRERIZOLZ

NEN10EA, 2 BAPRBEEINE(E L 2),
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No. | Gene ID Protein name

1 49868 beta—actin

2 2493273 Apoptosis regular BAX

3 223130 frbrinogen betaB

4 6685052 beta—globin

5 189030 nonmuscle myosin heavy chain—A

6 29727 cardiac beta myosin heavy chain

7 1460 apolipoprotein A-1

8 122299 Hemoglobin subunit alpha—3

9 149755849 | similar to CD48 molecule

10 194044328 | similar to CSRP2 binding protein
% 1. Endothelin, receptor L&




No. | Gene ID Protein name

1 291399380 | phospholipase A2, group IIA

2 149641710 | similar to AHNAK nucleoprotein

3 291388454 | collection sub—family member 10

4 291384932 | THROMBIN protein

5 188586 myosin light chain 2

6 291389910 | myosin heavy chain

7 283972751 | apolipoprotein E4

8 113996 apolipoprotein A-I

9 296230301 | epoxide hydrolase 1

10 | 31217360 Cenpe protein

11 | 239741260 | hypothelial protein XP 002342108

12 | 194226774 | similar to LOC512905 protein
5% 2. Anti Human eNOS Fi{f

4, ER

BEFLIVAIDO<—H—L LT, & apoB/apoAl
ratio, & LDL/HDL ratio 72E DIRE R~ ——,
8-OHdG FHL EH LWV oL AR RIZBET5H 0
PRESN TG 29, RIFFLTHAT AR5 R
WRBLEEANDH T RE— T vl Bb (4
7= R TF RIS A LB R ONDERIEDS
77, Fibrinogen(3 1. NoNWZBIL TILEENIRE B4y
B ORI T, M FBIEFRERBREIC, TR
MERVEREDHR T ATV RTFR AR EFLEEND
HENRHS Y, F7- . Thrombin(FE 2. NoIZBIL Tidif
FE CFERLFCEEHRB THIRMEEROERE
{LHEFFIZ Thrombin DFEITTHEIZ LD M EHEHEAH
RBIZBI S5 LTV DLV EIRIBS TG 9,

5. &

QO AFuARHEE5E#BEHOMEENEREEE BIZ
LT, 7u7d— o aiT-o7,
ATuAREE% B ORERRICEHZFE
D1 OThrEEZLNT,

@

6. MIRRE
1. FCEE
1) lkemura S, Yamamoto T, Motomura G, Yamaguchi

R, Zhao G, Iwasaki K, Iwamoto Y. Preventive

effects on the anti-vasospasm agent via the regula—
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1

2)

3)

4)

5)

tion of the Rho—kinase pathway on the development
of steroid—induced osteonecrosis in rabbits. Bone.
2013 (in press)

FRFER

Ikemura S, Yamamoto T, Motomura G, Yamaguchi
R, Zhao G, K,
difference in the cytochrome P4503A activity and

Iwasaki Iwamoto Y. Gender
its correlation with the development of osteonecro—
sis in steroid—treated rabbits. The 58st Annual
Meeting of the Orthopaedic Research Society
(February 4-7, San Francisco, CA, USA)

HPMFmBEEODBRKR
BIrORE

2L

ERFRRE

7L

Z O

2L

BE Xk

HATER, i, AT A NMRREEEET VB
B RNE T REER T 7 AUV E B BT
FAEMFIB RO, ERL 22 FERRME RS
BB EE 1 109-111.

K, of

apolipoprotein B/apolipoprotein Al ratio as a

Miyanishi et al Increased level
potential risk for osteonecrosis. Ann Rheum Dis.
1999; 58: 514-516.

Ichiseki T, et al. DNA oxidation injury in bone early
after steroid administration is involved in the
pathogenesis of steroid-induced osteonecrosis.
Rheumatology (Oxford). 2005; 44: 456-460.
Oshima S, et al. Fibrinopeptide A is released into
the coronary circulation after coronary spasm.
Circulation. 1990; 82: 2222-2225.

Nagato M, et al. Recombinant human soluble
thrombomodulin decreases the plasma high-mobility
group box—1 protein levels, whereas improving the
acute liver injury and survival rates in experimental

endotoxemia. Crit Care Med. 2009; 37: 2181-2186.



ATFO/MFHRREBERTTILIZE T 5 MERE
BIEFEREICRIFTREICET IR —FE3H—

AT B, RSB AR, L0z, MR R E, BIERE, aAER

(TUNRFRFEE ST BIMRD

AT AR+ MERRHETFHIET 7 AN B EFEMF #) A7 oA NEMR SHEM 3 THBIREEITo,
BEEERARII M BE T5%WIRL MF BEiS 32 THY ., MF BECH BEIZIHIZN Tz (P0.01) , I RS C
DOxURE) S A ZREFEBUT MF BECTHIHISh Q=i ), [iE., B O eNOS, U Bk eNOS %
BT M BECIKTL TV =(Western blot), AHFZUHRE R OB HEFER A DR RICEL Tl EEEMEORIE Tl

EREMENEEL OB EEILNT,

1. IEBEW

KEATaANBEERMEICRIETHELLT,
NO PEAKTZNALEOLEANRBEES.
endothelin—1(ET-1)72& @ i & 295 77 UM 4 & 3
RENIENRESNTND M, Fx 1TTRK 22 £
REFBCBOTLERETHESIAToANERR
BERET NVOFERREEELNET5ELRE
L7z ¥, ARFFED B #idiim & E st 1 B4 5K+
WZOWTHRETT2F THD,

2. BIRAE
EER 1) MERHEFEHE Fasudil(Z 7 A2 0)%& AW
T B BB AR OB
45 PIORRB B AR ABFRREY 2 BICOE L,
Fasudil #&#MF #:25 PDIZix, AF VT LR=Y
> (MPSL)20mg/kg #HIEERTLY ., Fasudil (=)@
JBAbERZ 7—~) (15mg/ke) +AEFRAHE/K 50ml % 7 H
. 18 2 [ 30 2N CRfli#E%1T o7 MPSL B
AR S EEM B 20 AR ha— Ll LTz, 2 8 Th
HEFEL L, REME G R RIRAE 21T o7,
RER 2) RHIRZICRIT AR ARk RRE
FREVA AREAEFR 10 2 ME B G I) . M B
(5 I WHE LU=, MPSL fhiEtk 24 BERECRRIESEL
L, KE&E - EReE a0 s fEfHL, ET-1 &
BN B EICME FEHICFEET D ET, 28
EOFRBERFILI,
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SEER 3) BHIRAIZIITH Western blot 1ZLAMES

REAVEAREBEERER6 A MFEGP) MA@
PDITAEE LT, MPSL #1E 24 BpE THLiEZER R
BEBHIELL  RKIREEMHOEHAREL, MiF
BLUEHED eNOS, U B{E eNOS DIEBZIRFIL
7. F7=. Rho—kinase inhibitor T3 Fasudil DZhFE
BEHE T A4 BRI B L IR DB
BRI,

(fwEE~DEE)

AREBRIZ, LN KRFERFRTIEFLHF LS BEY
ERERHEEZBESOEBLETTThhT,

3. MIRER
EER 1)

MF BEDB T AT 32%(8/25 INTHY, M
BE(75%:15/20 PHICHLEECHHFES AL TV
(P<0.01),

EER 2)

I I RS BIT B ET, B ORBIL, MF #%
i M BEIZEEL ET, ZSBRROEEAIHISh Qe
(& 1),

3.5 3K))

MEBLOEBET D eNOS, V1K eNOS D5
BUIM BEIZELL MF B8 CH BIZTLEL TV 2),
iz, AV UBREI U BRBERO BT M BRICEL
MF B CHEICIfilEZh T 7=(E 3),



4. ER
AW BiTD Fasudil 58 M #) OB EER
FAEFIT 2% ThoTz, UL, BEOHAIRSIZX
DEEETFHEROERLFRE Thorz ¥9, o
T RERBEE . BERLE, EESEEEL
. ; Wo e ZHEAIERIC LIV BERICELZ LB HERIN
1 SR LR R & TWBHF T, ARBFFETIE, Fasudil (2L & &
M M2 M3 MFY ME2 MF3 BELZHIBRE TR CEIILID, BERRERY
N oy Y I T —— A FREE(T5%— 32T I C&E /LB 2 b,
BEFXOBAEICEL T, REATuARNEEIZ
IVmERNEBEEIRIY, M EHMEEEORKE
p-eNOS (BM)  « - = & vt bk s ot + - }Z vasospasm BEEL TWAEEZ BT,

p-eNOS (Serum) & s & ok b v s

eNOS (serum)

Boactn DN G S G G 5. #am
BM: bone marrow @O MEEHETIE Fasudil BEICIVERICEE
Zmopn—eNOS. phospho-eNOS (Ser1177) T3 A S S LT
S s o) @ Fasudil BCH LAY ha— LB, AFEAKHR
g [hg 2| g B BT BT, ZRKOREBITE, eNOS, )
g = s BR{E eNOS FERLOMHISBD O,
g 0500 l § 0500 - I @ WM TIATUBEHIVBIEORBICEE
e i B e B B re<oo Z#%58%, Rho-kinase pathway DB5 2V RIZS
M MF M MF P00 ni-.
wy o PEDS G IR Ay @ mESEEIEERREDAN=ALEELT
.*%‘ o [TE ] %‘mo “““““ . WHEEZ BT,
2 ‘ £
g £ 6. BIRRER
g o & o0 L SRR
0000 Jooev 0000 oo b 1) Ikemura S, Yamamoto T, Motomura G, Yamagu—
M MF chi R, Zhao G, Iwasaki K, Iwamoto Y. Preventive
2 Western blot (eNOS. U E&{l eNOS) effects on the anti-vasospasm agent via the
regulation of the Rho—kinase pathway on the
M1 M2 M3  MF1 MF2 MF3 development of steroid—induced osteonecrosis in
fonth Bt Gt Boor 8 0 B rabbits. Bone. 2013 (in press).
2. FRER
D G S B G G [-actin 1) lkemura S, Yamamoto T, Motomura G, Yamagu~
2000 - « p-MLC  PMLC: phospho-myosin light chain chi R, Zhao G, Iwasaki K, Iwamoto Y. Gender
(BM) 5w bone marrow difference in the cytochrome P4503A activity and
’03 100 [ - its correlation with the development of osteone-
;‘qf-’ 1000 - P <001 crosis in steroid-treated rabbits. The 58st An-
% nual Meeting of the Orthopaedic Research
050 - Society (February 4-7, San Francisco, CA,
UsA)
0.000 -

3 Western blot (343 85U BR{LK)
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5)

6)
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Iuchi T, et al. Glucocorticoid excess induces
superoxide production in vascular endothelial
cells and elicits vascular endothelial dysfunction.
Circ Res. 2003; 92: 81-87.

Drescher W, et al Endothelin—-1-induced
femoral head epiphyseal artery constriction is
enhanced by long—term corticosteroid treatment.
J Bone Joint Surg Am. 2006; 88: 173-179.
HATER, fil, AT A NERREHEIEETT VIR
\J B M E M TR 7 AUV E VB A
FE AN DR OMES, WAL 22 GEEERrFE M KRR
BB E B S F  109-111.

Motomura G, et al. Combined effects of an anti—
coagulant and a lipid~lowering agent on the pre—
vention of steroid-induced osteonecrosis in rab—
bits.Arthritis Rheum. 2004; 50: 3387-3391.
Nishida K, et al. Pitavastatin may reduce risk of

steroid-induced osteonecrosis in rabbits: a pre—

liminary histological study. Clin Orthop Relat Res.

2008; 466: 1054-1058.
Kuribayashi M, et al. Vitamin E prevents ster—
oid-induced osteonecrosis in rabbits. Acta Or—

thop. 2010; 81: 154-160.
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KEREFERI A EERE IV TR D B SPECT/CT BAEE
~ KEE B BEIRIEAE & KBR B EEERE T MESSE B I EEBI D LB B ~

AFTERA, WA, PR, XAIER. B, AAER

(TN RZFRFBEE T AR

K& B BREESEAE (ONFH) 36 L OVKERE BRERE T HEIF MBI (SIF) 16 L CHEf TS v 7= KRB BB R 5 [E]
B Y0t DB SPECT/CT BhAEIE % LLERETL 7=, ONFH B (27 B 32 B, TFH4EHH 39.7 5%) T, 30
J% (94%) 1233V VT BTHICTB BN L 7o EBEERI cold TREIITERIZ D & uptake #7887z, —J5., SIF B (4 51 4 B%,
SEJEEER 27.0 m%) TIE 4 Bx 3 B (75%) 12, RIS ICBENL 745 5RO high uptake ZER8 72,

1. IEEM

Single-photon emission CT/CT (SPECT/CTD&ix
HowHAT L )VFATAA CT IS—{REip o7 EE
THY, prEER (BEFEBE CT BgZERED
WCERTHIE) BAERTHILICLY . EEF O
BB E RS CT OMFIFALE - FREHFHRER
BRICRNTHTENTED, ‘B SPECT/CT i1, B~
F I 574 BB THD P Te-HMDP FERK 4 B
TREEEREO—ELLTRESNS, £ERITEY
TR, BIERR (B MR OEE E) & RET Mk
BIURTFE TN TWD, ¥B T, 2 ETKER
B A B E G0 ii % o Bl E A O M kRS B #IC
N—F BT REEMITLU TN, ¥zl
SPECT/CT #Z3AEAINTLLRE., Bh& HE5 A3
FRZBLND IR 0T,

KERE BEECE T RSB 3T (SIF) IXBEFEITH R
AL, Bx IXEEEACK L TR EEE ST
(ARO) ZH AL T3 Y, ABFFETIL, KARE EEEE
FESE (ONFH) BX O SIF 12k L CHaEfTE 4172 ARO
% D'F SPECT/CT BAEHEBRLZ LLBMELZDT
wmETD,

2. MRAE

*EIE 2010 4 1 A LIRICYBHC THEfTS
AROJEFIDH G, BWISRIEED 1 IREBRV -2 36
% T b, ONFH BEIT 42 32 i%, B 24 A& 4otk 8 ik
SEHIEEER 39.7 B Tz, — 5D SIF BEITE 4 B%,

- 1563 -

2F B, FEFEE 27.0 B Tholz,
B SPECT/CT @& EBIZBWT, B ICBEILE
I BEAER D tracer uptake OF EA ML 7=,

3. MINER

ONFH £ T3 30 % (94%) IZIWTHITIZBEIL 72
BEFEERITIL uptake (XFRO T, AL EE F LI
uptake 587, — 7, SIF BETI 4 B 3 & (75%)
T, BIF BB LR EEZ F LIS uptake
DT, FREEBD uptake pattern IZITHEEHERIA
B &R D72 (p=0.0053)

ONFH @ uptake pattern Z R&7203077 2 BTl
AT IC BB LT SR B BRI A © 2372 uptake 38972,
— 75 SIF ® uptake pattern Z7RS72h o7 1 T,
AT ICBEN LIRS IZ B B2 uptake 2588720

277,

4, EBE

ONFH BLUSIFIZx$ % ARO #DF SPECT/CT
BLAEEIZBWT, & D uptake pattern (X IER %
THY, "I LB LW B DR EEE AR K
BELTWALD LB,

ONFH @ uptake pattern Z7~&72h o772 2 T,
MRI (BT 58272 5 M i & f8 Ik Crdia
WIZERTRBEN, EIRHDOEERHIBEEATR
WEETH o AREMENRE 2 T,



SIF @ uptake pattern Z/RS2 o7 1 TR, 3
FED DB SPECT/CT AL TOHMA 4 FLL LR
WL TV, oD 3 B CIXRIENS I 6.3 7 A TF
SPECT/CT #EPHATSN TV LB E R T DL,
FEMAITHoT 1 FITCIERENLORBDB ED o7
7o, BTS2 G E R 35 SIF @ uptake
pattern Z B2 X2 b o A REMENE 2 i,

5. R

ARO # ®™'& SPECT/CT BAAEEZIZB VT,
ONFH & SIF & Tl #7235 uptake patter 2 23 H
2B, JRBOEVWEKBL TWAbD LB b,

6. IRHE

1. FREE
2L

2. FERER
2L

7. NMmEEOREB/RER
L. HFFOmRE

2L

2. ERHEREE
el

3. ZOf
2L

8. BEXH

1) Yamamoto T, Iwasaki K, Iwamoto Y.
Transtrochanteric rotational osteotomy for a
subchondral insufficiency fracture of the femoral
head in young adults. Clin Orthop Relat Res.
2010; 468: 3181-5.
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KEREEEIESEAEI= B T4 B SPECT/CT BEE{RD EE AT

AKFIEE, WA, B BEE, KAIEE, B, ahEx
TR —ER, A

UNREFRF R E IR
(UNRF R E AT IERE

BISED
TETRREL

R EERIZRITD ¥ Te-HMDP @ uptake {20V VT, uptake xR EZRAENI B LN FDFEE % SPECT/CT
BLETERE O CEEICEHMIL 7, X8IE, KRB BEEERE YV E FEf TS /2B ONFH FEFIDHC,
gL —F > 0'F SPECT/CT MERHIHAUIRBIE AT Tl o7z 20 B (B 13 Bl & 7 61) TH D,
Stage 1: 12 41, Stage 2:4 f5], Stage3A: 4 I TH -7z, BIAEHEIZIBV T, 'BEEEN DR K count fE% LAEIE
FIEL. K count [E% /NG TR E L OB EER Axial B DY count fETERLT H (count k) T uptake
DREEZFHIMLT-, Stagel TIXPER & CEERRTA IR count fEZ L AMEAIZHY (11/1241) | Stage2 FX
U 3A TITBEBEIMANCEK count 1EALAMERIZH -T2 (ENTH 3/4 BID 4/4 B)), Stage2 BLTU 3A 1%
Stagel EHATHEEHFANTA ZIT count b3 EL, Stage & count LD BINZII A B2 IEOFE BRI RETRD -,

1. BIXEM

Single—photon emission CT/CT (SPECT/CT)&ix
Ho ALV FATAA CT BN—Reipoi-EE
ThHY, BEHEG (EEFE KL CT BgrEREGD
W CERTHIE)BERTHILICIY EFDOHE
e RETEEG L CT OTIFERIE - FHREIERER
FRIZRRTAIENTES,

& SPECT/CT X, BV v F 777 48HKITHD
¥mTe-HMDP 8 E# K 4 B CEFBRED—EL
LCiRgEnD, EFTEF VTR BER (BF
MBOEEE) LRFT IR EIKFET DI T3,
LRCIE, I ETKRBRE R ERE TR O R
B OMRHERENIN—F L TEI L FRER
WEFTL TV Z28, MB=IC SPECT/CT #4850 A S
TLIE, BB EE R RIFICELNALOIC o7, T
NETIE, ZOBRICELNDXHAIF OB S BE# %
FWCERREEDZFHEL ., #EBARIZITRIL
DL —H— (" Tc-HMDP) @ uptake NI HNABT L,
BILOEER ICITERE BRI — P —0
uptake 2SRONAMEREICH -T2z E, ZHEL TET
28V REAIRLMICE SO TH ol izd | EALRY]
D il (B O FEAM I BRI 121 3AT 2 TV e o
7o

AHFZED B B9, KRB EEESEE (ONFH) IZ8
5 SPECT/CTR&E&AZ AW T, EIEFEHIZKIT
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BRL—H—D uptake DBEKELDENIBLOZD
BREXEEMICEHETHZETHD,

2. MRAX

KGR IL KRR B BR [E 858 B O & Ha AT S 4u 72 W 8
ONFH fEFIOH T, itk —F > DF SPECT/CT
BRAERHICHAUR B SR FIR Tho7e 20 6 (B
13 B, 2ot 7 ) Th B, FHI4EE 39.1 5%, Stage 1:
12 5], Stage 2:4 fll, Stage3A: 4 HlTH-o77,

BLEEGOMITIIEEZHY —I 2T —ar
(VINCENT, Fujifilm) IZBWTITo72, £, Hotb
uptake MFRVWERALIZISIT B axial slice ZEE. [F
slice IZBWTETE%L 4 43% (anteromedial, antero—
lateral, posteromedial, posterolateral) L. 4 fEI-F41
& ROI ERRE LA TR D &K count fEERIEL
7=, F7-. reference point &U TEMBl/NEEF 1R85 5y
LD axial slice {ZFVNT, FEERWIHE D FE count
EZBIEL 7,

Uptake D3 RERDEBALIL, 4 BTN ENOK
K count fEDIH | HobHKEZR count fEERLIZE
L& L7z, Uptake D FEEE L, reference point &0
count L CFHMLTZ,



3. HIRBR

Uptake D3EARELALDEMLE stage BNZFHE D&,
stage 1 TiZ 12 Fld 11 BBV CEEERTH
(anteromedial, anterolateral) |Z& X count {HZZRD
T7o — 75, stage 2 BL O 3AIZBWTCIZFNF 3/4
BILO 4/4 FHZ B W TEEES A (anterolateral,
posterolateral) IZf K count fEZFRD T,

Uptake DFREIZ-DOWTIL, stage 1 1ZHL T stage 2
BIRUBAIBWTENENF EIZKEZ count tb%
WO (FnZF R P=0.0091, 0.0064), 7=,
Spearman DNEATAHEEFRERIL 0.7883 THERLDT
HY. stage & count LD BNZIZIEDFE B BERARIE
She,

4. ER

ZHETO ONFH IZBITD B FIZBET2HE
DIFEAE T2 T2 THY, FHEMRT B
CEYVUVFERWEREITED 2V, Miki B
ONFH DOEEBREZERTT5BIC 14 ROEV
FOREBHEEREL . 2O HRIERNCRRT
KA L 27~ 1 BTl normal 235 increased uptake
ANEREBOLIEEREL VDY, ABFFE T,
stage 1 TIEBWARRILL EIHFHEATFICKK
uptake Z 2L . stage 2 TI% uptake 1T L, FITH
BEAMANZ IR K uptake 22T IENbh o7z, 2D
DZEXY | FERFAENLERETOM, B MiaE
PEVIREITHETRL B EERT D OAMINI T TR
MIRDTEMN RSN, ‘B SPECT/CT Ri&HE#H
DEBHIENTIT ONFH OJREE, BEEIBR DR
BT 21TO L CHERAThDLBbiILS,

5. fEE

1. ‘B SPECT/CT @& g2 EBRICFHE L 7,

2. BEREEIZBITS ¥ Tc-HMDP @ uptake i,
stage 1 TITZFEIZHTFIC, stage 2 BLN3A T
1L EIZAMANZ B K uptake 258972,

3. Uptake MFREIL. stage 1 IZHEL T stage 2.8k
O 3A TENENAEITHEIRL TIRY, uptake
DFEEL stage ORNTIZIEDFAEIRER AR
Shiz,

6. IR
PMCHEFR
7L
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1)

2)

MR AEEORGKR
B OBE

7L

EERIE S o3

7L

Z DAt

3L

SEXH

ARFHEE, IR, o B R, SRR,
JE 8, RAEER. EARFER BSPECT/CTIC
LHEIRE AL OFEAM. Rt KRB BHEESE
EDRBW -1 FRHEORELZBERLLE
EFERAVBISE R 23FEE RIS - ST
#3.2012: 187-188.

Miki T, Yamamuro T, Okumura H, et al
Scintigraphy head
necrosis. Acta Orthop Scand. 1987; 58: 375-8.

in nontraumatic femoral



WS KRR B R IRSEIE I35 (1 5 AR B EES O BEEREH

HAS B FOEBME (RRKZERFSREFRERERRE T HRRY)

R IERS, ST

(RIRRZER e R 7R R B I EA R )

KB A N\ TRXBIFIEHIN (LUT ., SHR) 1X, BEEILFR T HRF MR BESEE (LU T, ION) ok
WIS THDD, T OWBARRIZEL T, BRIREOBENEEREFD—2Thd, W0 BHNE, oCT
ZFAVNC, ION OKERE BRI OB ELWRHL OBREAE T 5L ThHD, 2008 FELARED ION 12535 F
e 63 FER 126 BIET T, FIBHEDH S 42 BEN, B HHEENE L BEP.ONHFE CEV 2 BIE, JEE
FEEEE 12 BIEARR Vo, 47 B 70 BAEiA x5 L LTz, AT oCT % 3 YRITHEEEL . REREERIEME 2 HEIL,
KERE T, FEOERE B EELFHAL-, £ 70 gL BT 5L BHOMEITEIEIT, KR
FHEAEEED LAMEOON, —7F, FHMUE R EI IR L2130 o7, FEIR BT (Stage3, 4)&
FEETEE T (Stage 1, 2EHTD 17 GICHEEBERME IR BEAICTHET AL, KERETERIEHEEIXEE
FEERAICIEEREEANC L TEER ERERD M, HEMIEBEIZZII 2D o7, ZOZEDDB, ION 1T
BWTRHOETIC LA KRR BTN OBEEOKRTIIRL BB ECB RO, SHR OBIGEEZS I

THRHOZEIIVINEEBZ DI,

1. BIREM
FAEEHREA TREIE BN (LLF. SHR) iX, Bk
17, RN, BLFEMMEOBLEDS, BEEOE
BRI T HE MR E B (LU,
ION) IZ XV B ESH, BRI BAFRERPR RO RS
g Y,
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