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Stanozolol regulates the proliferation and differentiation
of growth plate chondrocytes in the estrogen- inhibited
adolescent rats through activation of ERa
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Abstract

<FONT face=Verdana=AIM: (1) To observe the effect of stanozolol (ST) on the
proliferation, maturity and differentiation of the growth plate chondrocytes cultured
in vitro of adolescent rats treated with gonadotropin releasing hormone analogue
(GnRHa). (2) To study if ST mediates the proliferation/differentiation of
chondrocytes via the estrogen receptor a (ERa), and to investigate the mechanism
of the biological effects in ST promoting bone growth/maturity in molecular level. (3)
To predict the interaction mode of ST with ERa through molecular dynamics
simulation, and to investigate the similarities and differences of the interaction
mode between ERa with ST and estradiol. METHODS: Immunohistochemical staining
of PCNA and MTT were conducted. Prediction of the interaction mode of ST with ERa
was through molecular dynamics simulation. RESULTS: (1) Duplex effects of ST in
time- effect and dose-effect modes were observed, respectively. With the
appropriate dose and period of treatment, the proliferation of the growth plate
chondrocytes presented the best effect. (2) After ST action, the expression of p-ERa
was up-regulated with the increase in time, and up to the peak value at 10 min,
then gradual down-regulation. With increase in ST concentration, the expression of
p-ERa became gradually strong, and up to the peak value at 10-9 mol/L-10-8mol/L,
then gradually weakened. After ERa and MAPKK were blocked, the expression of p-
ERa induced by ST was weakened. (3)Like 17 B-estradiol, ST induced a stronger




reaction of the hydrogen bonding with the two amino acids residues (Glu353,
His524) of ERa. The bonding capacity of ST to ERa was almost the same as 17 B-
estradiol. CONCLUSION: ST is a derivative of androgen, but the results of this study
show that its action is ERa-mediated, including the classic ERa receptor pathway
and MAPK pathway, resulting in the promoting growth and maturation of the long
bone growth plate chondrocytes. Molecular dynamics study confirms that the ST can
specifically and stably bind to ERa. </FONT>
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