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Sclerostin Mode of Action
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Osteocytes selectively express SOST, which encodes the secreted bone formation inhibitor
sclerostin [1,2]. Transgenic mice overexpressing Sost exhibit reduced bone mass [3,4], while
constitutive Sost knockout mice have a progressive high bone mass phenotype [5-7].
Sclerosteosis (MIM269500) and van Buchem disease (MIM 239100) patients display lifelong
bone overgrowth due to lack of sclerostin [1]. This is in sclerosteosis patients due to mutations
in SOST, whereas van Buchem disease patients lack a non-coding region downstream of the
gene that contains an enhancer element implicated in adult SOST bone expression [1,3].
Animal studies, suggest that suppression of sclerostin levels by PTH treatment and by
mechanical loading mediates part of bone anabolism induced by either principle [8,9]. Sclerostin
was originally believed to act as a bone morphogenetic protein (BMP) antagonist based on its
amino acid sequence similarity to members of the DAN/cerberus family of cystine knot-
containing secreted glycoproteins, [1,10]. /n vitro studies revealed however that sclerostin binds
to low-density lipoprotein receptor-related protein (LRP) 5 and 6 which are co-receptors for
secreted Wnt ligands [11,12]. Currently, it is thought that sclerostin passes through the
osteocytic canalicular network to the bone surface where it inhibits osteoblastic canonical
Whnt/beta-catenin signaling, which is implicated in bone mass regulation [13]. Consistent with
this hypothesis decreased binding of sclerostin to mutated forms of LRP5, which are causative
for a high bone mass phenotype, has been demonstrated [14,15]. However, in vivo proof for this
hypothesis is lacking, especially since recent findings suggest that Lrp5 does not mediate Wnt
signaling in bone but does control pre-osteoblast proliferation indirectly by inhibiting serotonin
synthesis in the duodenum [16]. Our recent studies in Lrp5; Sost double knockout mice indicate
that Sost at least requires Lrp5 dependent pathways, since relative net bone gain is blunted in
Lrp5; Sost double compared to Sost single mutant mice [17]. Future studies will need to address
whether the remaining bone gain in the double mutant mice is related to functional
compensation by Lrp6, which is up-regulated in the bones of these animals. Interestingly, we
and others identified recently LRP4 as a novel additional interaction partner for sclerostin [18,
19]. Functional studies indicate that LRP4 acts as a facilitator of sclerostin-mediated inhibition of
bone formation [19]. Furthermore, mutations in LRP4 impairing this facilitator function are
associated with bone overgrowth in humans [20]. It is currently unknown whether the
assumption is correct that sclerostin exerts its action by targeting osteoblasts as a paracrine
factor. It may well also affect osteocyte function in an autocrine manner. In line with this
possibility it was described that loss of Sost function in mice results in decreased osteocyte
apoptosis [7]. Moreover, we recently found that osteocytic Wnt/beta-catenin signaling is required
for normal bone homeostasis [21] and for full bone anabolism induced by Sost loss-of-function
[22]. Finally it can currently not be excluded that the sclerostin entering into circulation [23-25]
might have additional roles.

While the exact molecular mechanisms by which sclerostin exerts its actions on bone remain to
be elucidated, findings to date indicate that sclerostin inhibition might provide an effective
osteoporosis therapy. Inhibition of sclerostin by an antibody increases both the extent of bone
forming surfaces and osteoblastic bone matrix synthesis at all skeletal envelopes in pre-clinical
animal models [26-28]. Consistently, preliminary data from a blinded, placebo-controlled, dose-
escalating single-dose study in healthy postmenopausal women revealed that a single anti-
sclerostin antibody injection increased bone formation markers and bone mineral density [29].
Notably current data suggest that bone anabolism induced by sclerostin inhibition is not
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associated with a concomitant increase in bone resorption and that it is not linked to elevated
bone remodeling. In contrast, a reduction in osteoclast number was described at least after
short-term treatment [26]. Data obtained from mice with altered Sost expression levels and from
sclerostin deficient patients have not uncovered yet a role for Sost in regulation of
osteoclastogenesis or bone resorption [1,4-6]. Therefore, a putative direct or indirect impact of
sclerostin on bone resorption requires further investigation. Future studies will reveal whether
inhibition of this presumed local Wnt/beta catenin signaling antagonist is safe or whether de-
repression of Wnt/beta catenin signaling in bone has oncogenic potential [30]. Finally, while
sclerostin function in adult bone mass regulation is established, novel putative roles are
currently explored such as involvement in fracture healing [31], in osteoimmunology [32] and in
developmental [33], cartilage [34], periodontal [35], kidney [36], and vascular biology [37].
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