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Summary. Steroid hormones have an important impact 
on bone. The mechanism of steroid action on bone cells 
is through an interaction with specific receptor proteins 
in the target cells. Steroid receptors are a class of 
molecules that function as both signal transducers and 
transcription factors. The receptors each have similar 
functional domains that are responsible for discrete 
functions. The mechanism of receptor action is mediated 
by both genomic and nongenomic pathways. It is 
believed that in genomic pathway the steroid passes 
through the cell membrane by passive diffusion and 
binds to the receptor within the nucleus. Steroids have 
direct action on osteoblasts via receptor, and the effects 
of steroids on osteoclastic bone resorption are mediated 
through osteoblasts which release soluble factors by 
the action of hormone-receptor binding. However, 
in addition to indirect effects on osteoclasts, the 
question whether steroid hormones could exert direct 
action on osteoclasts as well has not to be answered 
and findings to date are controversial.  It is not 
doubt that understanding the precise molecular 
mechanism of steroid action on bone resorption 
will develop new approaches for the diagnosis and 
treatment of disease associated with osteoclastic bone 
resorption. 
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Introduction 

Steroid hormones are crucial substances for the 
proper function of the body. The classical steroid 
hormones have been recognised for many years as being 
estrogens, progestins, androgens, glucocorticoids and 
mineralocorticoids. On the other hand, la 25 dihydroxy 
vitamin D3 [ l a  25 (OH)2D3] vitamin D metabolite, has 
been accepted as being stero~d-like in its mode of action. 

The bones are the largest organ in the body. The 
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function of the bones is including the resistance of the 
mechanical forces due to muscle contraction and gravity, 
the support of haematopoiesis and participation in 
mineral homeostasis. It has become apparent that the 
reproductive steroid hormones, such as estrogens and 
androgens, have an important impact on bone 
physiology. They are essential in maintaining bone 
balance in adults and have a role in maintenance of 
mineral homeostasis during reproduction. These gonadal 
steroids appear to be involved in preventing bone loss in 
women. Other hormones also play major roles in bone 
metabolism (Raisz et al., 1972a; Lukert and Raisz, 1994; 
Norman, 1998). 

Over the last 15 years, there has been a tremendous 
increase in the understanding of the mechanisms of 
action of steroid hormones. The concepts of steroid 
receptor-mediated action established in studies of uterus, 
oviduct, breast, and other target tissues have provided 
the intellectual framework for much of the investigation 
of hormone action on bone. In this review we will focus 
on: 1) biology of steroid hormones and their receptors; 
2) effect of steroid hormone in bone, particularly in 
ontogeny, function and cell death of osteoclast and 
osteoblast. 

General biological action of steroid hormones 

Hormones are chemical messengers produced by 
endocrine glands and secreted into blood, in which they 
are carried to target organs to exert a specific effect on 
them. The steroid is a fat soluble organic compound and 
characterised by its "steroid nucleus". Historically, 
inclusion of a hormone into the steroid category was 
based primarily on the chemical structure of the 
molecule rather than its biological effect or its molecular 
mechanism of action. The first steroid hormone, an 
estrogen was isolated in 1929 at a time when the 
structure of the steroid nucleus was not yet established. 
Since then, the structure of the steroid nucleus has been 
elucidated and steroid chemistry has flourished. The 
steroid hormones have vast biological effects in many 
different tissues including the regulation of cell 
proliferation, development and differentiation. In 
general, the biological actions can be derived into 
genomic and nongenomic pathways. 
























