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Changes of glucocorticoid-induced osteonecrosis of the femoral head under mechanics load

Wang Zhi-gang, Ma Xin-long

Abstract

BACKGROUND: Femoral head necrosis induced by glucocorticoid is typical under mechanics load.

OBJECTIVE: To create the rat models of the femoral head necrosis by long-term glucocorticoid treatment, and to observe the
changes of femoral head necrosis induced by glucocorticoid under mechanics load.

METHODS: Wistar rats with 4-month old were randomly divided into the experimental and control groups. After the buttocks
injection of dexamethasone 20mg/kg weakly for 8 weeks, rats in the experimental group were made to run on the running
machine at a speed of 1 km/h to forme the hyper-weight model; at the same time, those in the control group were with the normal
physiological weight. Rats in both groups were sacrificed at weeks 2, 4, 6 and 8. The left legs were taken for the biomechanics
test on the EnduraTEC ELF3200, the biggest vertical deformation and stiffness were calculated, the number of empty osteocyte
lacunas was calculated, and the cumulative absorbance value was compared between two groups.

RESULTS AND CONCLUSION: The femoral head presented with necrosis at 8 weeks in the experimental group, and the width
of bone trabecula, and the stiffness of which were smaller than that of the control group, but the biggest vertical deformation was
greater the concurrent control group (P < 0.05). The Bcl-2 cumulative absorbance value of 2 groups had significant differences at

4 weeks (P < 0.05), which was increased with time prolonged in the experimental group (P < 0.05). The results demonstrated that:

in glucocorticoid-induced osteonecrosis of the femoral head, mechanics load induces the obviously osteocyte necrosis, more
cartilage repair, and trabeculae rupture, which is considered as the direct reason of the necrosis of the femoral head. The typical
femoral head necrosis is presented.
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a: Structural disorder, and few
bone trabecula rupture at 8
weeks in the control group
(Arrow)

b: New bone grew around bone
trabecula at 8 weeks in the
experimental group (Arrow)

Figure 1 Histomorphological observation of bone at week 8
after operation (Haematoxylin-eosin staining, x100)
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Table 1 Number of empty osteocyte lacuna at different time
points (xxs)
Group Control Experimental F P
2 wk 2.00£0.00 2.88+0.94 0.000 >0.05
4 wk 3.7510.56 4.25+0.57 1.000 <0.05
6 wk 4.88+0.49 5.50£0.80 0.375 <0.05
8 wk 6.13+0.49 6.88+0.49 1.000 <0.05
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d, e, f: at weeks 2, 4 and 8 in the experimental groups

Figure 2 Expression of Bcl-2 in 2 groups (Arrow, Haema-
toxylin-eosin staining, x100)
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Table 2 Comparison of Bcl-2 cumulative absorbance value in 2

groups (x£S)
Group Control Experimental t
2wk (1) 17 391.72+13 077.16  25943.86+5484.7200 1.3485
4wk (2) 22574.54+2 681.58 31776.18+6 193.4800  3.048 6°
6wk (3) 29 188.36+9 562.50 41 543.18+6 638.8700  2.373 2°
8wk (4) 30620.28+15010.62 56 624.02+5815.0600 3.612 1%
F 0.37 23.44°
q12 1.0418 1.786 5
q13 23713 5.397 3°
q14 2.659 1 10.972 7°
q23 1.329 5 3.610 8°
q24 16173 9.186 2°
q34 0.287 8 5.575 4°

P <0.05
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I [E) 3 A S35 v & (P < 0.05), #E—Z ik,
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Table 3 The biggest vertical deformation of bone trabeculae
(xs, n=5, um)

Group Control Experimental F P

2 wk 245.8+31.0 304.4+40.6 2.249 >0.05
4 wk 355.4+29.2 434.0+42.3 -2.996 <0.05
6 wk 533.4175.0 565.4+40.2 -0.737 <0.05
8 wk 646.0£112.8 832.6160.5 -2.858 <0.05
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Table 4 T test of the stiffness of bone trabeculae
(xzs, n=5, N/um)

Group Control Experimental F P

2 wk 0.89+0.14 0.74+0.11 1.631 <0.05

4 wk 0.63+0.07 0.50+0.06 2.768 <0.05

6 wk 0.42+0.08 0.38+0.03 0.827 <0.05

8 wk 0.35+0.05 0.27+0.01 3.127 <0.05
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