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Effects of adiponectin on steroid-induced osteonecrosis of the femoral head in rats
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Abstract

BACKGROUND: Animal experiment has demonstrated that adiponectin affected proliferation and differentiation of osteoblasts and
osteoclasts. The clinical research found that adiponectin has certain correlation to bone density, however, the mechanisms
remains poorly understood.

OBJECTIVE: To evaluate the effect of direct injection of recombinant rat adiponectin into the hip joint on steroid-induced avascular
necrosis of femoral head in rats.

METHODS: Sprague Dawley female rats were randomly divided into 4 groups. All rats were established the early steroid-induced
avascular necrosis of femoral head models by peritoneal injecting prednisolone acetate except those in the control group, which
were received isodose physiological saline. Then, the rats in the low dose group and high dose group were injected with 1 pg or 10
ug of recombinant adiponectin into the right hip, respectively; those in the saline group were injected with isodose physiological
saline. The right femoral head of all rats were examined by X-ray at 4 weeks after the injection. The extent of necrosis and repair
were observed under a light microscope. Trabecular bone area, empty bone lacuna rate, vascular number were analyzed and the
expression of tumor necrosis factor a (TNF-a) of the femoral head was detected by immunohistochemical method.

RESULTS AND CONCLUSION: The results of X-ray examination showed that control group and high dose group were normal,
bone density of femoral head was uneven and trabecular bone was fuzzy in the saline group and low dose group. Bones of control
group were hard, bones of saline group were significantly osteoporosis, bone hardness of low dose group and high dose group
were between control group and saline group. Light microscopy showed that trabecular bone, bone lacunae, vascular number of
control group were normal, and saline group were significantly abnormal compared with control group (P < 0.01); High dose group
was significantly superior to the results of saline group (P < 0.01), the differences between low dose group and saline group were
not significant (P > 0.05), the expression of TNF-a in the saline group was higher than the other groups (P < 0.01). The results
demonstrated that, direct injection of recombinant rat adiponectin into hip joint can promote the repair of steroid-induced avascular
necrosis of femoral head in rats in a dose-dependent correlation.

Huang J, Yin ZS. Effects of adiponectin on steroid-induced osteonecrosis of the femoral head in rats. Zhongguo Zuzhi Gongcheng
Yanjiu yu Linchuang Kangfu. 2010;14(15): 2680-2683. [http://www.crter.cn  http://en.zglckf.com]

WE

B YL R U AR R B A0 AR B N M R AN Ak, IR T R BUIRER BB & B A S — € A, (B
B FPLH] M ANE 2

BE9: PP SS9 B A F A X IR B B B R M B Sk Bt M SR PEAS SR R R

Jiik: 4% SD KERBANL Bk 4 4. FEXTHABRES ALK, RAKRERERERE R IEES H BB ENRE L
BRMIAFERI R BRI EAEA . BABEARRANBLTT NS AEAN 1 ug. 10 ug EAMRRE; A KHATEASR
MIAEFR R K 28 A AU (T Ab 38 . 4 AT X ST40F MR, Jeds TSR SKIRE B ENERE . S0 MR AR,
TEBEH. KETEOEHE, SRHS LN KRR LR F o RIEB L.

LRGSR AWK X S EREEN AMEKA., KFEH SRS KEFEAYE/NEEW; SHEH8E LT
BB EEYIEYR . KARFT L G xR A, £EEK4E RE S5k, KRR, mAELE REEAN T2 xR,
AR H . R ERT AN EARE LT BANE. B, ZEEE. BANER A EEEENHSHER, mE
HKAHERYE, STAMNBALKERE ZEEE (P <0.01); SHHBHLREELTAMEKEP <0.01), KFHE
LR G4 EKEZER T REEE (P > 0.05), AFELKAMBIRLET o FEESTHA 3HP <0.01). 4REY,
B N BB EARC R AR R SR SRS B E, BRI BRI .

KA. mAMRECE; WERIN; BEREWEM: MEFREET o

doi:10.3969/j.issn.1673-8225.2010.15.005

R, FEA. BEES KREEEBREARENBEEN]. PEARTEARSIKKFESR, 2010, 14(15):2680-2683.
[http://www.crter.org http://cn.zglckf.com]

FITAE 2, B S50 R IBC 3 S M ke 7 40 M AT
THCR A0 M AR SEL AT 70 AL, T PRHIF S A DR AR EEC 22 A
R AR SERIAR L, (HRARAE ML
AN RE o SEHE A S SRR SO EALIRECR E
Bk N E P SRR ERER R BRI Y, R
BRI E R TR SR R .

Mont UM H 40 i R 7 2 RSk 39T 1 3k
SRAC B ATV D K BT o IRIR 2 TR 40
MR, HATE A T AR S S B AR 5T
110004

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




HE B EFSARMFE IR A LI R

©@'27:2 crnons

1 MRETE

Wit: BEALS RN SEE .
B 8] Bz 5. T-2009-03/08 78 22 1 5 R K 2% SE I 5
Wy K 5 B R 1 Bt P SR 5 58

YT
KM R R X S EHE N Jba i YR
H MR
IR PR L JEm Pt Em
HARHRAH
(tumornecrosisfactor, TNFa) LA HE 1 24 e 1y
GRS FR G BEER H MR
W JEFARES (LS 081206)
ESRHEBERMHLS A080700411) SRR ST

e R BSATHEESD K 32, ThiiE£9250 g, H#%
B R se i bRt . SER R B b &
FFE20064F FHG R AT I O T SR 1e Sk
=iy @,

X E:

BB LM TR A H & S o AR E AR B R AT
% SDAIE N PEMRTR A, BAL > A4 2= A R4
AR KA. RFIEA. mFEA, F48H. RHAF
P APV B s v, T T LI ST R TR JE AR
J24.5 mglkg, [FIRESERERM14TUIR, 20k,
TELE6 R . ERIE, 1IEE S EARE SR, POKR T,
fE5h W) N E ALK 8GR 10% K4 A
M3 mL/kgM BRI, FAZRRIGHNEA. &HEd
KA MY, 250 L1 ugHi10 ught & 415
BERIE NS, ARFE b KA DA R R E G U vy S 2
ERAEFEK, FSAXNBANELE, RIG4EATHE
o M BIEAF NG

HAB-FURERELAORSENE: B2 KK
TEARJG B4 RRLTE, B GMEE Sk, WEkE kK
AFEL. AR BN 4% F RS 5224 h, 6%MEDTA
WS 14 do BRIV CEERIK, FAAAEE, PR
A5 um. AR ISR, ISR R AL,
BT BT H LEIRIEL, (EES 40015, B4
PEFH 50 BB, ERITEGIR, K ZFHE A
BIE b MEE T IESL, HRkt - FH{E. 4001
B T BEHLE RS AR FE, Z2ipp6. 0BG 43 BTk A 115
AR NI 43

BR B L EEBTNF-ase LA 4L S SPIEAa M £ 3R W U It
W E K, WK PPPES min, BN VR B N SR K ik
5 minx2%, TIN5 E03% H0Z M5 E 10 min,
MZETKPPHES minx31%, JRN0.01 mol/LHIEKFR £h 2% i il

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

(PH=6.0) P AT T PLlsife 2, PBS(pH 7.2~7.4)mk
3 minx3K, EMLEEE TEREEIFE 15 min, 24
Jai 2% 4 MmiE, IE A AR R @ 300)F 7Pt i
FITNF-o0—$i4 CIFF LR, K HPBSHEE3 minx3ik,
W AE bR Ll FEdi e Pl TAEW, 37 CIHE
15 min, PBSMHE3 minx3K, i MBI BRI 545 8 1
ZT/EW, 37 CHFE 15 min, PBSHES minx37%, N
DAB R 57 R EA3 min, 4% FWEEEEN, RGN
PHYE G e, PBSPPPES minx37Kk, AR R Y45 s, Hik
MEES min, N0 CHREFHTIET . AR BT E B
%, 4001545 FRENUEIG M LT, 15 Zipp6.0KE
IIMTIRAE T S e 2L ER A 2 B RR A R FE AL (1A o

FENEIER:. OXWETAfE, OkEakKik
TEEMEE . O E AL EEMEE K o A2 24k
Ve

Wity THE. VEEE: BN —EE, ST
KOG (EVEVHE) S — ZAE#H .

GitF oM B AEE N HSPSS 13.08 T
T#ESH, P<0.054% %4 2R X,

21 ZRsiESM  SERIEASDAMI2I, 4N
441, FHB8H, EMik, AMHENG RN
22 BBEMR FEAXE SR T R R
R KL AR 4 SR BB Sk AN B R B
BRI L TG AR B B TR . N

c: Low dose group

d: High dose group

Figure 1 X-ray examination of the femoral head at 4 weeks
after injection
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a: Control group

c: Low dose group

d: High dose group
(—indicates empty lacuna; Aindicates bone trabecula)

Figure 2 X-ray examination of the femoral head at 4 weeks
after injection (Hematoxylin-eosin staining, x100)
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Table 1 Comparison of histomorphometry of femoral head in

each group (xts, n=8)

Group Percentage of empty lacuna Percentage of trabecula
(%) (%)

Control 10.275+2.108% 0.377 4+0.069 9
Saline 30.600+6.060 0.219 2+0.019 3
Low dose 23.900+3.459° 0.221 1+0.348 8
High dose 12.900+3.214¢ 0.351 2+0.047 7
Group Number of blood vessels IA of TNF-a
Control 5.88+1.13 20 678.38+5 518.97
Saline 1.75£0.71 196 085.00+47 515.38
Low dose 2.00+.926° 97 140.39+21 208.9°
High dose 3.75+1.165° 66 722.46+11 767.99"

IA: integral absorbance; TNF-a: tumor necrosis factor a; °P < 0.01, °P >
0.05, %P < 0.01, °P < 0.01, vs. saline group
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c: Low dose group d: High dose group
Figure 3 The local expression of tumor necrosis factor a
(TNF-a) was detected by immunohistochemistry
(Arrow: TNF-a expression; DAB, x400)
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