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[ Abstract)

As a complex and refractory disease, the incidence of steroid-induced osteonecrosis of the femoral head

(SONFH) is increasing year by year and showing an increasing trend in younger people. A good animal model of disease

can provide important support for studying the pathogenesis of SONFH and the development of treatment method .

In this

paper, the latest progress made in the construction of SONFH animal models is summarized and analyzed from the aspects

of animal selection, modeling method ,

and model evaluation. To achieve this, we review and categorize the experimental

studies related to SONFH animal models conducted in China and overseas in recent years, providing a reference for related

research of SONFH.
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SONFH 1E Ry —FEia g , A m L] i A
B, B TN 5 A A0 08 TR e B B
RIS AR I A 2 | PN B A 41 0 5 B8 i 5 i 4Rk
IO S PR SR BIL TR L o3 iR AR | A% T S B R
WL 2E S EBEA G ONFH IR 4R TS RNA 454
S B, N AR e TR M S T
HAEf R AL JE SONFH 32 B2 HLARRAIE 14 552
K SR SRR A 5T SONFH & s ALl | B iG
SRR SCE R, HRT I T AR 1) sh AL

A SR« G bR e P T B2 41 20
ARG A BETER 2 2H SO WSS B i /N GE N /R 18
2B BAET B A A 45 0B A R AR A B A R
AR R AT BIEARAE Xt S350 AR e 4
VEBARG R 2Rk, ik, WL Te )2 iy X an
X £6°F F L B0 A HLIT 2 43 4 (micro computed
tomography , Micro-CT) #4972 M A . #R1M X
£ Micro-CT Xf ONFH UM B e = Stk
HHEMFEF AL #EIEHR MUZ ( magnetic resonance
imaging , MRI) 5 PRl {5 SUgR PR FIRE S 1 B 7 1 2
ONFH i ik H A m B B sh i & A
PR, JAWPEO 5 b, 47 o 2 L 0P o | 256
ER ARG UE N B2 W T X
PR 7 X SR B, i — 20 B T R R BAH A Y 1
ik .

AR SCUL PR BB S I3, R B R Sk AR
B R MR e Sk Bl PSRBT, Sh AR Sy 3 A
T R 7 5 2 A RO PR R e ] AR ) B A S
wk B HE O AT E R R LA steroid-induced
avascular necrosis of the femoral head, steroid-induced
osteonecrosis of femoral head, animal model” 2§ F]
7E PubMed B4 FEEATAS R o KRNI 2013 4F 1
H1H ~2024 41 H 1 H WASEEMEHIE
10 4E3CHR, JEH M TR M s Sk I SE sl
RUE R IEAY

1 HEERELFEHREN Y
prited

FIAEL A 30 9 55801 1R A K S B O
SRR B, 240k, SONFH S 2 1t
PP BY, BN RER  E L
PNNIIE &N I T PN L 82
BT AT 2% 5 | ME AT ALK Tk
FRTE M USRS 90 A2 S 1 B 5 U (L B 3

G B 1 R i S L sh B, A X L B
FEMR S N, 05 AR R kR, H
At 25 AL RN AL B AE AR A B M 22 59 ME DL o8 42
R IPNE NP TLEuR

T FL Bl W) A AE LA 85 ) 5% A 4 5 21 A
A AT BR A il o5, A3E A E ) ONFH A5 8L (1 27 i
HHTFAGE 3 X, R 2498 /0 K R Bl g i 4
HHEZ R, /INRURTFL S ARG A 35 05 L 8 5 s
SEARFREIR A W L, N sh W KA E
PEIAEAR AU | A 0 15300 A5 S 1 390 1 ol
T LA A A AR RS SRR E L B, /NI
FLEW NG IR /INER A 45 L BR 37 SONFH
R R Se e 1%
1.1 %

G PRI HL I B Sk M VBBt 1Y 5 B Sk AR R /N B
P NN 8k e AR sh B 2z — BTN
1k, SONFH Z AT GC 2 Sfl & 2y
DI R M ARG — , A R AR R A R S 0
SONFH #%5 & LLJBr 7§ 2% [ % Bl & Hh 2E ok
( dexamethasone, DEX ) b f£, GC Bt & i £ b
( lipopolysaccharide, LPS) 5 5 DL H ik J& &
( methylprednisolone, MPS) A 4%, GC B & IfiL 75 LA
DEX N, HAETEE@E T GC Il K GC
G LPS 425 Wi oy k47 B IR S8 155 5. CASEY
S5 T X WAL PG 2% A SR AT B LR MPS (20 mg/
kg) , RS0 77. 8% F1 82. 9%, QIN %128 %
MRS LPS M2 807715 B T 18 i SONFH # b
B IR 5 (93% ) o

JBeH Sk 35 B WA N J& SONFH. i B &K [y B, H
AU SRR EE 53 2 T 12 i Sk IR BB ) e o
e = X BB Sk SR A7 e A ELRAF 5T, 7E LPS + MPS
UREGRFERE I L1 A R T — R R Rl
IFEASHY FIFH 3D T ERH AR RN A= 9 g 2 s 00 Ry
JTR R AL BB AR o AR v, B 2 e Sk 1) SR 3
FEE, BRI T LS B Sk B, LR R R
EE A O SR OB R B T A e FR AR AR,
s T B U R A BE 1, MR K SONFH ()
FARALHIBEHE T B 1m0
1.2 KR

KBTI Gy 3% AR A5E ) e Sk i R/
W TR0, B & B RS i, KR
SONFH #E R — i it GC Bl 25 25 LA ) GC B A
LPS 525 WiFh )7 sl A7 5. TAO %00 % 20 H ik
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FEMEME SD R BUILI: MPS(20 mg/kg) , #E4E 3 A, 45
JAZE4:3 d,6 JAJG Micro-CT 87 80% K BURE -k T
BCE R B S ) I 2 2 R A A R
INGEARAY, FRAR R AL (HE) Y (8 8 R 45 /N Hi i
HEEH %K, SUN 2P R LPS (20 we/kg) BEA
MPS (60 mg/kg) X SD K EREAT 54, 8 44 X
2 TR Sk AT A W8 ] D B B 3k 267y 1 B
BT BEIE, Micro-CT W] W8 /N2 B WiZd, HE
Yot iR B /N TR IE R AT AR BN RS
B, UESCAE AR T

1.3 /MR

SONFH /)N FRASE 76 i AR X A 20 | PR AR AR /)N |
—ERERE Wi T RAG AR (AR o T HLH
MW T op B B R, R e 3 R
BT AR RN B AN Piezol 3 1A R BR
X E INFE & A K T ) 52 W), 3 2o I VR S LPS (20
ne/kg) BEA WL MPS(40 mg/kg) #EAT 34 | & BN
FE M Piezol LR H 1] LUJINE /)N B SONFH () 7™
R,

AR /N B SONFH 58 7 1y 4 57 LA fil FH 25 9
DEX #E, YANG %™ ik T 14 A~/NRA R, &
I BALB/c /N RV & AT 5 P85 5, HoE L
DEX 2325 iU g, AT I i /N
Xt DEX fefUa, H ¥EFT SONFH 375 S i i /)s KL
RGN R BRI R B KA I e
(asparaginase , ASP) B & DEX 25 25 (1) /N iU IR 8 &
AR5 B B ko A kA R T AR A2 DEX 1Y
ANER, JERAE T ASP ] 40 il i A5 A= B, 52 i Jm 35 1
VLR, S EA N ARG, LIU 260 1 g
T A 45 5 5k & 1T (angiotensin 11, Ang 11 ) B
4 ASP 1 DEX A4/ R SONFH )75 75,2 mg/L
DEX [ B PRk ¥ e G & Ja PR Uk I8 RS P4 3 43 1200
IU/kg ASP, [A] BF K2 & # A I %8 & & &, L
0.28 mg/kg FIHEFFLEE L Ang 11, FrLL4525 8 JA,
YT ARG 25 545 4 8 JAXE/IN s B R E A 7
VAL 255 & AR5 4 JER /N RO B ) %k 50%
55 8 JEI LI 70% , 4 %5 F 5.4l DEX + ASP 41
(%5 4 J8 30% 55 8 J& 40%)

1.4 #i§a

B RIAE R — Bl 24525 3, 5 2SR5 A
KA LUAL GE (A W 14 2 Sl g B Oh %, AR BURRAE
fRTVRHE MR T MR RE SR KK
Y (TR m AL, HBATRR N fEE A

(ST N Rl TR W A B 7/ et G AR S < =
K CHEN 200y ) TR R 75 5 8 A
48 SONFH R i 4 (i ] 5 BEAE: 3 A [7) 51
HEFIALAR Y LPS F1 MPS, F AT BA 25 4 ) e Jok v 559
1 X LPS(300 wg/kg)24 h & , FEIE EE  4F MPS (130
mg/kg) , ZJ5 DR AR MR e A JR) R IS R S I MPS,
FRgE 12 J8, 135 A= A s B B8P B R [ (bone
alkaline phosphatase, BALP ) . & GLA & H ( bone
glutamic acid protein, BGP) | I B J51 N ¥ if BK ( N-
terminal propeptide of type I collagen, PINP) f1 | %!
) C i /T BK ( C-terminal propeptide of type |
collagen , P1CP) [ 7K *F- i 2 51 , Micro-CT 13 H
FEA 7R BOR Sk AT TSI SRR, B Busi s B
H/INGEAR A WL S FEL - A e D7 A SR A
SIS T GC 5T A H RS AR L
1.5 WBHs

YESAXUE ONFH ZhA4 AL il i 1 5% 5 2 g H]
TIF R B HIFN T AG 26 T AR Ty sURCR e Sr
SONFH F R o 5 3] 1 F o022 A m] il it 2 K
TISUR ), S ALY e 9 2 e, 7
JBer Sk 350 B ML D T F R B — s B
ZHENG %1 F1 QIN %51 ffi H MPS BX4& LPS (1977
XTI 8 AR 12 JE] ] 28 Micro-CT #:46 &Z PR &k
WK ERR 10%, SR, P2 SR Z 2 JE 7L
S, 7E R SR Dy TS W L Sh WA B
S, DR X DAL 3R 5 S 9 ONFH 19 [ 4R 5
FEHOT S L AR F AT T ONFH 3455 A
TR AR FL ST

2 HEMRELREHERNIGE
Tk

BB BORCER )2 IR JOAETE AR P A
S tEg e, 1 R LB RIE ( systemic
lupus erythematosus , SLE) SEARZEE B4 (B O
WEAE) | AL 7™ B 2Pk PP 2R BE 45 B 0E (severe
acute respiratory syndrome , SARS) %M B ThRE
TR BT . W R TR B IR A
(PR AN SEiSE JRRZT ST PY /AINGHE 35 Ml (E]
Bl R B RS R R B S R R, I,
[l 9 4h SONFH B FH 1 458 75 2% 41 SONFH &
S LT 0 e BT R 75 3, DA BB 98 i i PR BR B
TR FH S AR 1L Bk 5 TR 15 AR 2 & R
Vo i IR KBRS Sh ) e R 5,
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SR it I e A BB T AE , B R AL AR T 3R hniz e i 7 UL AT Be Al 3 P N2 /) SONFH
WMEGEEATHE RGP AEZIPIERYE, NEY FRIROLET TR ARBEIE RS TR s PR Y
JIZE AR 2 R W B R P N M S AL T BRI (ER 1)
YL, Al aE B i 517Kk sl P2 o B il v B, D R
%1 SONFH Zh¥tsis
Table 1 Animal models of SONFH

— N e ‘d:ﬂiu, n?“%?ﬂ:, R B ik :,\
Zj]%jéﬂ ‘H:;]'IJ ﬁ*%?j% JE*EJIJEE hyUA AR }_Jﬂﬁ )Jk sz/% Xﬁ)\ﬂéﬁ
. . Molding Observation Rate of Literature
Animal type Gender Molding drug .
period cycle success/ % resources
B 1d 14 d (48]
MPS(20 mg/kg) 1 day 14 days 70. 00
Tt 3d 12 J [49]
, Male MPS(40 mg/kg) x 3 3 days 12 weeks 83.33
HAKE A4 . .
Japanese rabbits _ 4 i 10 J# [50]
PDN(10 ml/kg) x 8 4 weeks 10 weeks 90. 00
. HS(10 mL/kg) x 1 + HS(7.5 ml/kg) X - -
N:‘Lﬁe 1 + MPS(45 mg/kg) x 3 + 635@ 8 ii]ks 54.00 (5]
PNC(100 000 U) x 7 i
i i LPS(5 pg/kg) X 1+ _ 6/ 80. 00 (52
Half male and half female MPS(20 mg/kg) x 3 6 weeks ’
e 45 LPS(10 ug/kg) x 1 + 3d 3 4 93.00 (53]
P Half male and half female MPS(40 mg/kg) x 3 3 days 3 weeks '
New zealand
. ; ElE 252 5 )4 8 J&l
hite rabbits it ()
white rabbits Half male and half female HS(10 mL/kg) x 2 + PA(8 mg/kg) x 6 5 weeks 8 weeks 80.00
W/ 1 HS(10 mL/kg) x 1 + HS(5 mL/kg) X 2 + 10 /A 16 /Al -
Male/femal MPS(7. 5 mg/kg) x 14 + 10 weeks 16 weeks 88.89
’ PNC (800 000 U) x 12 R
i3 LPS(20 pg/kg) x 3 + 1 5 _ (31]
Male MPS(60 mg/kg) x 4 1 week 5 weeks
HfE 3 6 i [30]
Female MPS(20 mg/kg) x 9 3 weeks 6 weeks 80.00
B LPS(‘ZO pe/kg) x 2 + 14 16 J& 90. 00 [55]
SD KL MPS(40 mg/kg) x 3 1 week 16 weeks
SD rats i LPS(20 pg/kg) x 1 + MPS(100 mg/kg) x 6 JA 8 Jl 100. 00 [56]
Male 3 + MPS(40 mg/kg) x 18 6 weeks 8 weeks ’
T LPS(10 pg/kg) x 1 + 4d 8 Jil B (2]
Male MPS(20 mg/kg) x 3 4 days 8 weeks
Tt LPS(2 mg/kg) x 2 + 7d _ 8333 [57]
Male MPS(20 mg/kg) x 5 7 days ’
e DEX (50 mg/ke) x 12 6 A 64 _ (58]
Wistar F< il Male 6 weeks 6 weeks
Wistar rats i3 5d 4 J4
o/ ke [59]
Male LPS(2 mg/kg) X 2 + MPS(20 mg/kg) x 3 5 days 4 weeks 66. 70
I DEX(2 mg/L) + ASP (1200 IU/kg) X 16 + 8 JH 8 JA 70..00
Male Ang Il (0.28 mg/(kg-d)) x 8 w 8 weeks 8 weeks ’ 397
i3 8 JH 8 JH
Vol DEX(2 mg/L) + ASP(1200 IU/kg) x 16 o© " g weks 40. 00
BALB / ¢ /MR i 6 J& 6 & [38]
BALB / ¢ mice Male DEX(4 mg/L) + ASP(1500 IU/kg) x 12 6 weeks 6 weeks 44.00
i . . 12 12 [36]
Male DEX(4 mg/L) + DEX(2 mg/L) 12 weeks 12 weeks 40. 00
i 90 d 90 d [37]
Male DEX (4 mg/L) x 90 d 90 days 90 days 47.00
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gE1
YA I 2% ]  I)13% /0 ik >t R
ﬁ]%;&t)ﬂ Aﬁ:ﬁu jﬁi‘}iéﬁ% JE*;':}_J/E;H X)L/r\ﬂliﬁ ﬁi j]%_//ﬂ Ifﬁk;’{/ﬁ
. . Molding Observation Rate of Literature
Animal type Gender Molding drug .
period cycle success/ % resources
T 90 d 90 d
5 [37]
CSTBL/6 /ML Male DEX(4 mg/L) x 90 d 90 days 90 days 25.00
C57BL/6 mice I LPS(20 pg/kg) x 2 + 3d 4 & 20. 00 [37)
Female MPS(40 mg/kg) x 1 + PNC(30 000 U) 3 days 4 weeks
it i LPS(300 pe/kg) x 1+ 12 124 ) "
Tree shrew Male MPS( 130 mg/kg) X 24 12 weeks 12 weeks

- R ARGE ; MPS : K R J8 ; PDN IR JB MM T8 ; PA L BEFRIK R A JE ; LPS . IE 2 0% ; HS : T IML3% ; PNC . 75 55 35 ; DEX . Hb ZE KM ; ASP . KA Bl 5

Ang I i HEKR

Note. —. Unreported. MPS. Methylprednisolone. PDN. Prednisolone. PA. Prednisolone acetate. LPS. Lipopolysaccharide. HS. Horse serum. PNC.
Penicillin. DEX. Dexamethasone. ASP. Asparaginase. Angll. Angiotensin II.

2.1 HEREBEHESMISEE

GC J& SONFH &4 & Jre iy S A [ I &, GG
fifi FH AN 25 245 )7 202 SONFH 4 % A= i) B3
M2, GC MR EZ | [ NS5 R H 1 GC L
MPS . DEX 1 [ii§ 2 1% JE ¥ J& ( prednisolone acetate,
PA) Jy &, FELE L LA I 1 ) ik A
H oK SRR 4 25, o LR T 5 R 4R 1T 5
BN ARFET R 8k H AT i W2 25770, B
AL MPS'7 AR i 25 K 5 i 7 5 MPS 24 BB LT
WA, REN 500 X pliAFE H AR K (i 2 4 JAE AL
TESHE JE WA Je A W (10 mg/kg) B 37 SONFH 4 HY |
5510 JEIEH G BBEA T, S BRI B AT DL R Sk /N R AR
WAL CHEZ S HLON 25 B B o B A I A
MRI AJ DL RUERAE" | 3 5B D) %A 90% L) |-, ZHU
SRR T % S KR R B MPS B s W R
BT LVE S MPS (40 mg/kg) , B H 1 IR, #4E 3
WM T ARRGZ )G 2.6.8,10 12 AT LK 2%
R B2 0 BT RN A 206 B AF A A, 45 SRR R
B IR BUAR ARG R ), B 12 JEOULER B R )R
83.33%, sh W 17 i & J 86.67%, YAMAMOTO
25 100 3 S LA S MPS 20 mg/kg % 28 JEI#E LA 1
HEPE H AR R i AT 1B, BT % R 60%, TAO
DO S f R MEPE SD K BRUULIE MPS 20 me/kg #EAT
SONFH 55,6 J& J5 2 %0 80% , 5259 th LA T2
FE, BIRE R T MPS BRI 245 24 )5 A [ i
BB H A K A gl s B AR Ak, BB 25 )5 3 M
5dREMBIRIE, M2 14 d i B L EFRN
70% " XHER MPS 4525 J5 75 B — g shA
HIRFEHE TR,

B SR Bk AR I T SONFH KA & &8
) AR R 2, HERE T B v 4 ko, {H A
JABIARR A, U RN E Roe , LI T B F B s
— T AT B SONFH 1) 529 % 9 o F, BRI T

HAE R ML 5 4 R
2.2 WMERBEBRAREMLFEE

[ Ao S A 1L 3 0T 75 T BB 5 i 7, Bt S -4
S TR /N A5 R TG 6 v S 3506 440 i A 7 1L
K i RFE A ey v 4 R VR, T S R G Y
Z 55k — RIS EA LA, X
JIELFEIM T LM GCIRITRY H Btk
Joa L AR 9 R S AR A I AR RE /8 R I S il
1, GC B AAAM ] T G g8 S 0L, i 30 1 T e JA
B RIS £ 2 (%) A B, I A5 48 RE A8 159 5 N 42 2%,
HETT 08 B Sk Gl PR IR FE, RS R A Rk
352 % 4 10 mL/kg I35 542 2 AV LA 255704
S5 | A RN 3k B - 3508, An 4 22 2R FH B R ML Y
10 mL/kg J&5 98 i 45 24 19 0 2R AT RURRAR S 56 3l 1
FETS  WANG 5% 8 D 1fi 35 DL 10 ml/kg
F4) ) e K S ) G 2 LA AR AR B 4 DK
DMER R E 6 mL/kg HATH R0, 45 6 A
I ESE 3 d ST MPS (45 mg/kg) , 45 R R, 5
HEAR eSS RsET: (12. 5%) ,35 RAF-E s
AT 15 FERI L BUM BBk SR PE G 5401 MRT RRAE
(37.5%) , RN TIWI L 3E T R BRE M AE S
A T2WI B BERAE” o 2 m s B 2%, 53
—IAFFECY R T S K A 25 10 mL/
kg, 5 4 JELL 7.5 ml/kg WO 425,56 6 A
WLVE T MPS (45 mg/kg) 3 U S B IR PERL Y |
LB IRIE i B S Kl 54% , A WF 58 76 LAl -
HE— 250 T i 6BV 24 K f 20 E 4 i Tk e
HiE (10 mL/kg) , 2 Ji J& , R0 3 5 5 13 (5
ml/kg) ,¥ELE 2 d; 58 5 JE R WL S B R ik e e
(7.5 mg/kg) ,3 d —I,HFEE 6 JH, [A] I 45 T &5 5] 2
WHESTERR 80 J7 U RSy, 7 3l 56 12,14,
16 JEE L5 15 27 S 20 295 BIL 2 S B R E A 7 565 F 1
i, MRBE R 84.62% , I K H W M TS R Ny
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13.33% , Horf 7505 16 J8 S A A0 (Y Bl B 3 i 1=
(88.89%) "> W B T iM%,

WRIKA SRS EBOASL T GC iRy i
HOBILAAR 18 2 E PR A, 5 W 3T I R 52 B 1 100, (H I 7
Z T % SONFH #L AL H A7 7F G 58 i JE B sh W 5t
TR, B E B ik
2.3 WERBEBAKESESEE

LPS XFRANBE N, nliE S e M N 7, %
T I PR B A L 1t/ N AR P/ 5 240 i R H A
gy, SR AR OGRS, B 2 i R PR Tk
B AS BRI, LPS 55 GC A PR 118 &
FR AR A, A0 I 457 458 405 3X — MLl %) SONFH. 3
HES2 | LPS il GC R 585 IR 2 A0 %,
W % W, LPS BX A GC i S SONFH B I R Ny
66% ~ 93% ,{HH e 7 B AR i LPS B2 T3k
LS T- R T, LR &R B, YAMAMOTO
S OTIERR I R IR EE 5 LPS (20 pg/kg) SET- R A
40% , YANG 25" F1 SONG 251 % F{IK 74 LPS(5
ne/ke 1 pe/kg) FIFET R R 20%, QIN 7R
PR BV K TE S 10 pg/kg LPS BES 3 BN
4% 20 mg/kg MPS % ,6 i J5 5 R 93% FET- %
0% , WU BB Sk S BRZA 2] F ] LS80 B /N GE Y
H AR ERS B B HES AL | R IR AT A
A5 1 5% T D B I A P R T M i A TR B I S
LPS(10 pg/kg) A5 1 7F K G B 0 v B Ofy 22 42 ]
BELWIEZ B RN, A AR IR RT
R MPS (455 4€ . OZMEN 250> X5 74 2% 4o
HFPKEST LPS(10 ng/kg)24 h J5, i%4: 3 d &
WL ST MPS (40 mg/kg) ,MPS KWK 425 3 JE 5 347
BRITEMY | 45 51 R B IR LR N 93% , Hovh -+ i v
AR e 83% , FETHR 12. 5%, b nl WL, i 5
i LPS(10 pg/kg) BEG il i MPS AJ 3k 2 & &
RAMRIET R B, oAb B WE S, X F s
% LPS(10 pe/kg) + MPS (40 mg/kg) J7 % 2%
55T LPS(5 wg/kg) + MPS(20 mg/kg) 157 % (81. 3%
vs. 90%) %

LPS/MPS KRB A & GC i 5 19 ONFH 1Y %5
PRARG R AT s BB SR LPS (20 pg/kg) BE&
MPS (60 mg/kg) LK LPS(20 wg/kg) B4 MPS (40
mg/kg) 4525 7 S 38 ] D6 S IR 487 L 1
AT T MPS (20 mg/kg) 175 5 19 K BB A | - IR
FERI LI RN 80% , Mi{E LPS(20 pwe/kg) x 2 Be&
MPS (40 mg/kg) x 3 75519 K FRABTAY Hp s D)% ] 15

90% ">, H I IN U R s fE e A kB R
SONFH [ #L A, XL 4E SD K BRIk 13 46 LPS
(0.2 mg/kg) 24 h JEiESE 3 d JE ST MPS (100
mg/kg) ARG TES 2 ~ 6 JA B JRIE ST 3 A
MPS(40 mg/kg) , 7 5IFEE TG 2 JE A 6 JEE4T 1T
i B IRBE KA R B 100% 5 70% , K ERAET: %
H 15, 8% %) 33kt 7 i BRI XA TR PEA s 7] 5 45
PEYARRT, BRI S, LPS(20 pg/kg) x 2 + MPS
(40 mg/kg) x 3 DL LPS(20 pg/kg) A MPS( 100
mg/kg) + MPS(40 mg/kg) i HE 5 i % 5, A€
2R, K SONFH B AT F7 EA 77k
HWMRBE I 2 b B AN ZE SONFH 9 1L
BRG] M RAE R, WA Y5, K AEE IR
HURS ] S R RS LA A v A i, (HL
BRI FR SRR BT ST LPS S5 244 3 5] 72 i
O RPN A SRR £ N (1607 < S s b o1 B
YT EENER, WAFE N NHEH LPS A
REAFAE 5 A B ISEA R A BEHL R

3 NG

SONFH J&—FP B 19BN , il 520 Fr A7 45
B r B, H MR IE B T4 Rk, K%
SONFH A1 4 9 HIL i) JF: 4 2 BEAR B3R 97 7 14 2=
KHE S BBIAE S BIF 58 95 95 & s L I B 1 13
i i AR SR 6, H G LA/N L L 3 )k
FEMTER R, H AR S P 40 46 S L R/
SR RTE SZIR BT 5T b Jre B HH ORI (B Tk
Z G WG ERRE , RIS Z 0

Xf T SONFH #8 fy PF- i, A7 8 75 =0 B e 4 21
FRHELE JCRIF Sk MR, Rk B T
PR R AR T AL I R X 2R
AH2% 1% ( phase-contrast imaging, PCI) ) Te-Cys-
Annexin V. HLOGF A 55 115 LB )2 41 4 (single-
photon emission computed tomography , SPECT) **! £
BIPPBOR  ELIET AR DL SR o AR 2

SONFH A5 5 {2 H , B iff 2% 12 3 A5 1 T ) 39
AR BRI A LPS o) b S48 1 3 1) A%
MG ONFH & s AL, HL AR (8] 4, & IR 5t
RAEH G, GCBA Big MR RE
PRAEARL X T AL S AEAR S O B4 LPS B g
—, I AE R B W /b 7 e A, 7E R 3)
PR | GRS RL LIHT PG 22 1 R AR & LPS
(10 pg/kg) BEA Rl MPS (20,40 mg/kg) 1AL
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R RERERILL SD KBy 3, I # LPS
(20 pe/kg) BT AHE, /NRAEIZ 8 BALB/ ¢ /)
L, LA DEX TRK & ASP S 3 i 07 15 JE A7 3 4
AN FESH YA 0 RN U v ik P Rk
SN EA T AR B AT A B R 1 R AR R )

X} T SONFH )iy 55 50 ik 453 de A WO 25 i 30 1] Ay
AN D3R K, e B GC AR RN DL K sh A B
ONFH &&= MLl (4 R 2, 255 A 22 52 50 f 95 558 &
WA RIETEE R LG 2505 10 ~ 12 JABIAL )
R E LR LPS B4 MPS 35005 /e i R 45
252 ~ 4 JAJ5 ] ABUS Fe AR R R R Xl
JH DEX oK 45 255 /NS FE 6 ~ 8 JEli ] LA
AR5 = B R BEF ik, A AT 4 J5 SONFH
PGSR AE S AR, vkl /D J5 2 S50 BF 5% 9 e (1)
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