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Background In rheumatoid arthritis (RA), progressive joint 
destruction is a hallmark of disease and results from both 
increased bone resorption and the lack of repair mechanisms. 
tumour necrosis factor α (TNFα) contributes to both aspects 
of pathologic joint remodelling by increasing the number of 
bone-resorbing osteoclasts and decreasing the number of 
bone-forming osteoblasts. Sclerostin is a potent inhibitor of 
osteoblast development by antagonising the Wnt/β-catenin 
signalling pathway. Based on recent data that have shown 
increased expression of sclerostin under infl ammatory con-
ditions, the authors studied its expression in human RA and 
in human TNF transgenic (hTNFtg) mice, which develop a 
RA-like destructive arthritis. Moreover, the authors analysed 
the effects of sclerostin defi ciency on the development and 
severity of the arthritis in these mice.
Methods Expression of sclerostin was determined by immu-
nohistochemistry, western blot and reverse transcriptase PCR. 
To assess the functional role of sclerostin in vivo, sclerostin 
knockout (SOST−/−) mice were crossed with hTNFtg mice. 

In addition to determining the clinical severity of disease 
in SOST−/−/hTNFtg and hTNFtg mice, histological changes 
including bone erosion, cartilage destruction and infl amma-
tion were evaluated by histomorphometric analyses. The num-
ber of osteoclasts was quantifi ed using tartrate-resistant acid 
phosphatase staining. Immunohistochemistry was performed 
to analyse the expression of molecules of the Wnt pathway.
Results Immunohistochemistry and western blot analyses 
revealed a strong overexpression of sclerostin in synovial tis-
sue of RA compared to osteoarthritis patients. Likewise, ankle 
joints of hTNFtg mice showed high levels of sclerostin, espe-
cially in the infi ltrating pannus, whereas only negligible stain-
ing was observed in wild-type animals. In vitro, expression 
of sclerostin was only found in osteoblasts and osteoclasts, 
but could be induced in RA synovial fi broblasts by TNFα. 
Surprisingly, the lack of sclerostin not only increased the clini-
cal severity of arthritis in hTNFtg mice but most dramatically 
accelerated joint damage in this mouse model of RA. SOST−/−/
hTNFtg mice displayed signifi cant higher bone erosion, syn-
ovial hyperplasia and osteoclast numbers compared to hTNFtg 
mice. Moreover, immunohistochemistry revealed higher levels 
of dickkopf 1 (DKK-1) and Wnt-5a in joints of SOST-defi cient 
hTNFtg mice.
Conclusions The authors hypothesise that under infl amma-
tory conditions, higher levels of DKK-1 and Wnt-5a in joints 
of sclerostin-defi cient arthritic mice counteract the benefi cial 
effect of sclerostin defi ciency by increasing osteoclast develop-
ment through enhanced blockade of the Wnt-3a pathway by 
DKK-1 as well as by promoting synovial hyperplasia through 
Wnt-5a-mediated synoviocyte activation. These results may 
have an impact on the use of sclerostin inhibitors in infl amma-
tory joint diseases.
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