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Introduction: Osteoporosis is a common skeletal disease and its prevalence is increasing worldwide in parallel with global 
population aging; it is characterized by the progressive reduction of bone mass, resulting in increased fragility and susceptibility 
to fractures. During bone loss, inflammation plays a pivotal role because was recognized to increase bone resorption and 
suppress bone formation. ROS, produced by inflammatory tissue inhibit osteoblasts differentiation and stimulate osteoclasts 
increasing expression of pro-inflammatory cytokines, such as TNF-α and IL-6. Estrogen replacement represents the main 
therapy for the treatment of osteoporosis since binding to the estrogen receptors α and β, stimulate osteoblast proliferation 
and differentiation. Genistein is an isoflavone that present similar structure with 17β-estradiol; it acts as a natural selective ER 
modulator binding the estrogen receptors. In addition, genistein shows anti-oxidative and anti-inflammatory effects through 
inhibition of tyrosine kinases. The aim of this study was to evaluate the anti-inflammatory effects of genistein on the H2O2-
induced production of inflammatory mediators in primary osteoblasts.

Materials and methods: Primary osteoblasts were collected from the long bones of female C57BL6/J mice, incubated with 
a solution containing 2mg/ml of collagenase II at 37°C for 2h, and cultured in DMEM. Cells were treated with genistein 
at different concentrations (10,50,100 and 200μM) following H2O2(0.2mM) challenging for 24hours. qPCR was performed 
following total mRNA extraction to evaluate the expression of pro-inflammatory and anti-inflammatory cytokines and genes 
involved in osteoblast function.

Results: Genistein inhibits H2O2-induced production of pro-inflammatory mediators, such as TNFa, IL1-β, IL-6, and nitrite/
nitrate production; and increases the expression of anti-inflammatory cytokines and mediators involved in osteoblast function, 
such as type I collagen, b-ALP and osteocalcin.

Discussion and conclusions: This study demonstrates that the treatment with genistein increases the expression of type I 
collagen, b-ALP and osteocalcin, suggesting that this natural compound is able to stimulate osteoblast proliferation and 
differentiation and to improve matrix maturation and mineralization. During bone loss, ROS enhance osteoclastic activity 
and inhibit the differentiation of osteoblasts increasing expression of resorptive cytokines such as TNF-a , IL-1, and IL-
6through activation of NF-kB; in particular, IL-6stimulates osteoclasts function and induces osteoblasts to produce matrix 
metalloproteinases, which are known to be stimulators of bone resorption. Our results demonstrates the anti-inflammatory 
effects of genistein, which was able to inhibit the H2O2-induced production of TNF-a , IL-6, and nitrite/nitrate production. The 
preliminary results suggest that genistein does not only improves osteoblast maturation and matrix deposition, but might also 
a role in inhibiting osteoclast function.


