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Changes in apoptosis related gene expression following alendronate intervention in the early srage of

steroid-induced necrosis of the femoral head
Bao Shu-ying', Zhao Qing-guo?, Bi Li-qi®

Abstract

BACKGROUND: The research demonstrates that steroid-induced necrosis of femoral head may caused by osteocytes apoptosis rather
than ischemic necrosis.

OBJECTIVE: To investigate the expression of bcl-2 and cysteinyl aspartate specific protease 3 (caspase-3) and intervention effect of
alendronate sodium in femoral head of steroid-induced necrosis in rats.

DESIGN, TIME AND SETTING: A randomized controlled animal study was performed in the Pathological Laboratory, Basic
Medical School of Jilin University between March 2006 and February2007.

MATERIALS: 100 healthy Wister rats were randomly divided into the normal control, glucocorticoid model, propylene glycol
alginate sodium sulfate (PSS), alendronate sodium and PSS combined with alendronate groups, with 20 rats in each. The alginic
sodium diester tablets were provided by the Dongfeng Pharmaceutical Factory, and alendronate sodium was supplied by the Hangzhou
MSD Pharmaceutical Co., Ltd.

METHODS: Hydroprednisone acetate was injected into all rats using intragluteal injection to produce necrosis models of bone cells of
femoral head with the exception of the normal control group. The rats were drench with PSS, alendronate sodium, and PSS combined with
alendronate in related groups, respectively. The experiment was performed 6 consecutive weeks with intramuscular administration once
per week and drench administration once time per day. All rats were forced to stand at intervals four hours per day.

MAIN OUTCOME MEASURES: Pathology changes of femoral head were observed under light microscope. The expression of
bel-2 and caspase-3 were detected by immunohistochemical method.

RESULTS: Compared with the normal control group at 4 weeks after administration, phenomenon of femoral head necrosis was clear in
the glucocorticoid model group, the spongy bone trabecula turned thinner or broke, the number of empty lacuna was obvious increased
(£=2.629, P < 0.01). The number of bone trabecula and empty lacuna in the PSS group lies between the normal control and the
glucocorticoid model groups (+=1.713, P <0.01). However, the number of bone trabecula and empty lacuna in the alendronate sodium and
PSS combined with alendronate group was near to that of the control group (+=1.462, =1.657, P > 0.05). Compared with the
glucocorticoid model, bcl-2 positive cell rate was obvious increased in the PSS, alendronate sodium and PSS combined with alendronate
groups (1=2.146, P <0.05; =2.815, P < 0.01; =2.947, P < 0.01), the caspase-3 positive cell rate was significantly decreased (+=2.97, P <
0.01; =2.462, P < 0.01; +=1.854, P < 0.05), especially in the alendronate sodium and PSS combined with alendronate groups.
CONCLUSION: A large dose of hormone may cause avascular necrosis of femoral head by decreasing expression of bcl-2 and
increasing caspase-3. While alendronate sodium can prevent femoral head steroid-induced necrosis from osteocytes apoptosis by
regulating expressions of bel-2 and caspase-3.
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e: PSS combined with alendronate group (x200)

Figure 1 The pathologic results of the femoral head at 4 weeks
after administration (Hematoxylin-eosin staining)
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Figure 2 Eexpression of bcl-2 in the femoral head at 4 weeks after
administration (Immunohistochemical staining, X400)
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Figure 3 Expression of caspase-3 in the femoral head at 4 weeks
after administration (Immunohistochemical staining,
x400)
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