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DISCUSSION 

Treg cells are a population of CD4+ T cells with 
immunosuppressive activity and play an 
indispensable role in maintaining immune 
homeostasis[17]. Treg cells can suppress the function 
of other T cells to limit excessive immune responses 
that are deleterious to the host. Alterations in the 
number and function of Treg cells have been 
implicated in several autoimmune diseases such as 
multiple sclerosis, active rheumatoid arthritis, and 
type 1 diabetes[18-20]. 

In recent years, postmenopausal osteoporosis 
has been proposed to be a chronic inflammatory 
disease[21]. Treg cells as a kind of immune regulator 
seem to play an important role in regulating 
development of the disease. Studies have shown 
that Treg cells inhibit osteoclast formation by 
expressing CTLA-4, which binds to B7-1 and B7-2 on 
the surface of mononuclear osteoclast precursors, 
impairing their differentiation to osteoclasts[22].  

The fork-head transcription factor, Foxp3 is 
expressed specifically in Treg cells and has been 
shown to regulate their development and 
function[6-7]. Zaiss et al. have found that FoxP3-Tg 
mice developed higher bone mass and were 
protected from OVX-induced bone loss. Treg cells 
can control bone resorption in vivo and preserve 
bone mass during physiologic and pathologic bone 
remodeling[11]. A study by Luo et al showed that Treg 
cells suppressed osteoclast differentiation and bone 
resorption by secreting IL-10 and TGF-β1. DES 
enhanced the suppressive effects of Treg cells on 
osteoclast differentiation and bone resorption by 
stimulating IL-10 and TGF-β1 secretion. Therefore, 
Treg cell-derived IL-10 and TGF-β1 are likely involved 
in the regulation of DES on bone metabolism[23]. Our 
results have shown that bone mass in OVX mice 
significantly decreased. Meanwhile, Treg cells in 
spleen and femur also reduced. DES treatment 
increased bone mass and the number of Treg cells in 
OVX mice. These results demonstrated that Treg 
cells might be involved in the development of 
postmenopausal osteoporosis. 

It is known that 1,25(OH)2D3 facilitates 
calcification by promoting calcium absorption by the 
intestine and modulating the secretion of 
parathyroid hormone. In addition, studies have 
shown that 1,25(OH)2D3 inhibits bone absorption and 
increases osteoblast activity[24]. 1,25(OH)2D3 
treatment can increase bone mass in osteopenic 

OVX rats[25]. In recent years, 1,25 (OH)2D3 immune 
regulating function has been paid greater attention. 
Research confirmed that 1,25(OH)2D3 could increase 
the ratio of Treg cells in spleen of mice, inhibit acute 
rejection after islet transplantation, and effectively 
prolong grafts’ survival in the host[26]. 1,25(OH)2D3 

and its analogue can reduce the incidence of type 1 
diabetes in mice and damaging of CD4+Th1 cells, 
increase the Treg cells in pancreas and lymph nodes, 
reduce the number of the apoptosis of pancreatic 
islet B cells and promote the peripheral T 
lymphocyte apoptosis to alleviate autoimmune 
reaction, which protects islet B cell[26]. Studies have 
shown that 1,25(OH)2D3 binds to the vitamin D 
receptor on CD4+T cells, promotes the Foxp3 gene 
expression, and strengthens the inhibitory function 
of regulatory T cells[27-28].  

In this study, we found that 1,25(OH)2D3 could 
partly prevent bone loss in OVX mice and increase 
Treg cell numbers in spleen and femur. In addition, 
the number of Treg cells and Foxp3 gene expression 
in spleen were associated with bone morphologic 
index. Therefore, antiosteoporotic effect of 
1,25(OH)2D3 may be related to Treg cells. 

In summary, our results showed that Treg cells 
were involved in postmenopausal osteoporosis and 
the antiosteoporotic effect of 1,25(OH)2D3 was 
related to Treg. This may represent a potential new 
mechanism of antiosteoporosis of 1,25(OH)2D3, and 
Treg cells may be used as a therapeutic target 
against postmenopausal osteoporosis. 
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