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Constructing a rabbit model of necrosis of the femoral head by the combination of
dexamethasone and lipopolysaccharide

Tian Li", Liang Xiao-peng?, Tian Xiao-ye®, Yu Xin-chen®, Tian Jing*

Abstract

BACKGROUND: An ideal animal model of necrosis of the femoral head is beneficial to the studies on the cause of disease,

pathogenesis and treatment.

OBJECTIVE: To research the experimental result of necrosis of rabbit femoral head induced by the combination of

dexamethasone and lipopolysaccharide.

METHODS: Thirty male New Zealand rabbits were divided into experimental group (20 rabbits) and control group (10 rabbits)
randomly. Two injections of 10 pug/kg body lipopolysaccharide and three injections of 25 mg/kg dexamethasone were performed
in the experimental group. Physiologic saline was injected in the control group.

RESULTS AND CONCLUSION: The CT scanning showed non-uniform of bone density of the femoral head in the experimental
group. The indexes of Micro-CT bone metrological parameters were significantly lower in the experimental group than in the
control group (P < 0.05). Bone cell lacunae, increased fat cells and thrombokinesis were observed in histopathological
examination. The osteonecrosis rate of survived rabbits as well as the rate of empty bone lacunae was significantly lower in the
experimental group than the control group. It is indicated that the combination of dexamethasone and lipopolysaccharide can

induce an osteonecrosis model.
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a: Model group

b: Control group

Figure 1 CT scan results
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Table 2 Comparison of osteonecrosis and empty bone lacuna

rate in two groups (%)
Iltem Model group Control group
n 18 10
Osteonecrosis rate 88.9(16/18)* 76.06 (0/10)
Empty bone lacuna rate (x+s) 47.7+1.6° 6.310.2

P < 0.05, vs. control group
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Table 1 Comparison of Micro-CT bone metrological parameters
for survived animals in two groups (xxs)

Iltem Model group Control group

n 18 10

Bone volume fraction (%) 0.24+0.07 0.560.23%
Bone mineral density (g/cms) 384.27+£32.65 762.06+41.48°
Bone mineral content (g) 93.21+28.55 196.72+12.46°
Trabecular thickness (um) 6.79+0.83 7.53+0.27°
Trabecular bone gap (um) 16.38+2.94 11.46+0.32°

P < 0.05, vs. control group
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Figure 2 Histological changes of two groups (Hematoxylin-
eosin staining, x400)
2 WAL ERAL(TRAR -G, x400)

P IR TE A B B e R IR 2,

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

T SR B8 % R T-30~59% 2 10, o J 3] 5 3T ]
SEURH IR R ST, TV I R
PR, TR S R . AR TR SR
BB I DR A ML LT 2R 008+ PR A S . T
OB B SO 2 IR S IR BE B LB S R, ek AT
TR SRR TE I R BT 50, B S5 B Sk
BE SR FRAR A S AR S A T

G TR IR S SR PER Y, (g
B TR I . SRR SRR A IR R0 % % AR I
Ay I, FEREST R S R PO R R v, B
VB I S — S s AR Y TR RS T I )
BRI NI LAAE 2 2 R 4 R ey
PR E I SRR, L4 AR = 2 SR )
SRBER AR, R R L I PR S B b B AE B R B i . K
YVEIR L BEURITRAE . BIERR . REMEA BRI LS
PRI R ML, FARR S LR SR PE K I %
o 33 13 D K 8 40 M B S T A B 1 R 5 461
, E R 2 LLRT LA O 41 T R SIS R 401
PSR R AT Gl R, IS ATERE ST IR SR AT
BRI I RS, 0 Sl B o 70 e M R
IS RGOw PR 5, TN, R I IR
R RIRIT IO, LA ST S R S A ) TRk R
VAT S TR RIS . ST b, R0 e B ) e A
UL E R = o iNREIE PO i) TR

[ A A2 25 0 2 R I SRR AEHEAT T K BT
72, Tsujizs!"z HIcDNA B 41 RIRT-PCRE A R I
A R A 5 s R R T, B AR b
B T 2 5 1 e L PR PR TR Sk M R R Sk 18
ST RN, [ N AR 2 2 3 4 7 B2 P R R A P
SR H I P R R AT TR R T R ) T,
Dreschers U VA i je 352 5 T, 7 LU if 5 58 210
57 AE TR Sk P9 TR FR e EARCHE o 08 P B0 T+ P e
Jo ML e, 5T TR o B 2 s 7 S B
JORAN B i IS0 A0 A s YRk v i T,
B R TR T R SE i T R R ) S B, B

6573




@E FG? WWW.CRTER.org

), S5 HRBIE T Z - IR

5 A P M 4 el P S o g e 2,

YinZs P25, M SE KA T BB S B T AN i
A ECR AR A0 B, F0I L BeE k. AR SRR
HiFEK A B I 22 W ol 25 1 SR I i Sk IR ZE AR R By IR K
ST, INAEEAL ARG W TR AT, A
FE, SRR T AR IE R — 522, MR k&
BRI WA B s U, Be R IR i B R A
IS SR R R S Nt #E o SEEAEH TCT. A
CTHIHE UL K H 2R 220 =Pk 0 e VP o 390 B vy Sk g5
MVERAE, 3R T7 vkl LE AR #h . CTHIFPLIE 22 42,
REfy KRS Sk 2 B AR 4k, B —Fh e 845 1k 1
R T B, A X 2 B n AR AT b e B L /N Sl i oK
TR RS . IE RIACT oAb, B ARRU Sk 78
PR BAR I L] s T /N S8 — o JE S R
)5 B IR T AR RICIR (B AN GR 2 R p o B i% 2%
SR LR AN S W iU B gk b A O, I S R
WA K. YEREWT I EHR A FIR A A R R, R
PRI B /N AR T B 7 1) IR E 1) R AR 7, DRIk Sl 7k
CTIH =4t i ik B L 2=V it =247
Ly SIET

222 ) B W5 ) S — B 5 W 55 2 40 1)
Rl F- Btz — . Hanzeur5 2O i 56 15 5, 1 XU 2%
R A A BRSO 1 T W SLIRBE B3 HOE AT, T
PRAR TS A E NRARAN . INAE, EREANMUINAE, B RE L
A . XS AR SOCEB AR AL, W I
MMFET:. HBEAFE. PERAI A, A Z, DK
RN HLUE R Y

ZE B, HFEKRAN S TR 2 Wi RE 0S5 T K
kB RSO, JF oG vk . P, TR
N A Sk ik LR AE

4 sEH

[11  Lieberman JR, Berry DJ, Mont MA, et al. Osteonecrosis of the hip:
management in the 21st century. Instr Course Lect. 2003;52:
337-355.

[2] Pengde K, Fuxing P, Bin S, et al. Lovastatin inhibits adipogenesis
and prevents osteonecrosis in steroid-treated rabbits. Joint Bone
Spine. 2008;75(6):696-701.

[3] Pierre-Jacques H, Glueck CJ, Mont MA, et al. Familial
heterozygous protein-S deficiency in a patient who had multifocal
osteonecrosis. A case report. J Bone Joint Surg Am. 1997;79(7):
1079-1084.

[4] Yamamoto T, Hirano K, Tsutsui H, et al. Corticosteroid enhances
the experimental induction of osteonecrosis in rabbits with
Shwartzman reaction. Clin Orthop Relat Res. 1995;(316):235-
243.

[5] lIrisa T, Yamamoto T, Miyanishi K, et al. Osteonecrosis induced by
a single administration of low-dose lipopolysaccharide in rabbits.
Bone. 2001;28(6):641-649.

[6] Yamamoto T, Irisa T, Sugioka Y, et al. Effects of pulse
methylprednisolone on bone and marrow tissues:
corticosteroid-induced osteonecrosis in rabbits. Arthritis Rheum.
1997;40(11):2055-2064.

[71  Tang CF, Li GX, Wen J, et al. Zhongguo Redai Yixue. 2008;8(2):
213-215.

VI, A EDT T A, A5 M SR AR R A0 9 0G4 A 0 M R A1
Fr 2] #aiy L 2, 2008,8(2):213-215.

6574

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[18]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Jiang HJ. Yangzhou: Yangzhou University, 2009.
g%ﬁ?%*&ﬂ%WWEN%%%%%%%WDHMW%Mk
The Ministry of Science and Technology of the People’s Republic
of China. Guidance suggestion of caring laboratory animals.
2006-09-30.

AR NRICHNE R ZBORTE. 6T AL 34 S VEE L.
2006-09-30.

Miyanishi K, Yamamoto T, Irisa T, et al. A high low-density
lipoprotein cholesterol to high-density lipoprotein cholesterol ratio
as a potential risk factor for corticosteroid-induced osteonecrosis
in rabbits. Rheumatology (Oxford). 2001;40(2):196-201.

Jones LC, Hungerford DS. The pathogenesis of osteonecrosis.
Instr Course Lect. 2007;56:179-196.

Wang KZ, Wang CS, Wu YG, et al. Zhonghua Yixue Zazhi. 2006;
86(29):2024-2027.

FBOE, FARA, BRI, 5 R MR PR I A AR A B SRR A S J].
e 22k, 2006,86(29):2024-2027.

Matsui M, Saito S, Ohzono K, et al. Experimental steroid-induced
osteonecrosis in adult rabbits with hypersensitivity vasculitis. Clin
Orthop Relat Res. 1992;(277):61-72.

Tsuji M, Ikeda H, Ishizu A, et al. Altered expression of
apoptosis-related genes in osteocytes exposed to high-dose
steroid hormones and hypoxic stress. Pathobiology. 2006;73(6):
304-309.

Assouline-Dayan Y, Chang C, Greenspan A, et al. Pathogenesis
and natural history of osteonecrosis. Semin Arthritis Rheum. 2002;
32(2):94-124.

Kerachian MA, Harvey EJ, Cournoyer D, et al. Avascular necrosis
of the femoral head: vascular hypotheses. Endothelium. 2006;13
(4):237-244.

Drescher W, Varoga D, Liebs TR, et al. Femoral artery
constriction by norepinephrine is enhanced by
methylprednisolone in a rat model. J Bone Joint Surg Am. 2006;
88 Suppl 3:162-166.

Akaike M, Matsumoto T. Glucocorticoid-induced reduction in NO
bioavailability and vascular endothelial dysfunction. Clin Calcium.
2007;17(6):864-870.

Kim HK, Sanders M, Athavale S, et al. Local bioavailability and
distribution of systemically (parenterally) administered
ibandronate in the infarcted femoral head. Bone. 2006;39(1):
205-212.

Yeh CH, Chang JK, Wang YH, et al. Ethanol may suppress
Whnt/beta-catenin signaling on human bone marrow stroma cells: a
preliminary study. Clin Orthop Relat Res. 2008;466(5):1047-1053.
Drescher W, Buinger MH, Weigert K, et al. Methylprednisolone
enhances contraction of porcine femoral head epiphyseal arteries.
Clin Orthop Relat Res. 2004;(423):112-117.

Yin L, Li YB, Wang YS. Dexamethasone-induced adipogenesis in
primary marrow stromal cell cultures: mechanism of steroid-induced
osteonecrosis. Chin Med J (Engl). 2006;119(7):581-588.

Tong PJ, Wu YG, Xiao LW, et al. Zhongguo Gushang. 2002;15(6):
343-346.

OGS W, 1, A e AICET RN e IR MRE 7E 526 MR M B
B SRR R A P AR R[] 403, 2002,15(6):343-346.

Zhang G, Qin L, Sheng H, et al. Epimedium-derived
phytoestrogen exert beneficial effect on preventing
steroid-associated osteonecrosis in rabbits with inhibition of both
thrombosis and lipid-deposition. Bone. 2007;40(3):685-692.

Qin L, Zhang G, Sheng H, et al. Multiple bioimaging modalities in
evaluation of an experimental osteonecrosis induced by a
combination of lipopolysaccharide and methylprednisolone. Bone.
2006;39(4):863-871.

Hauzeur JP, Perimutter N, Appelboom T, et al. Medullary
impairment at early stage of non-traumatic osteonecrosis of the
femoral head. Rheumatol Int. 1991;11(4-5):215-217.

REANREAHES FR—

HEZE): LT H#FH /T AL 8 (2008-7-29);
VLFE AL B 4 #8038 (1081233-1-00-03).

TEZ TR 5 —1EH AT R0, § =, Wb 84T
L, FAEHBATERIRE, TAKES S —. wiEE,
F—EH R, FMHEFR, H— MfEFLERT.

B BT R B F R e R E R R T AR T M
JIE IR X F . B e B Z R F AR £k
7 e B

F 73S RIARY BALAT] READK R ERAMEH
LA 4 H 3 R A 04 B F R A B .

2

T

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



