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Introduction: Heparin-binding growth 
and differentiation factor midkine 
(Mdk) seems to play an important role 
in bone formation. The LDL-receptor re-
lated protein 6 (Lrp6) and receptor-like 
protein-tyrosine phosphatase zeta 1 (Pt-
prz1), which have a modulating func-
tion in the Wnt/β-catenin pathway, are 
potential receptors for Mdk.  The aim of 
our study was to assess whether Mdk 
has an influence on the Wnt/β-catenin 
pathway and is involved in mechano-
transduction in osteoblastic cells. 
Methods: Osteoblastic cells were culti-
vated in differentiation medium over a 
period of 28 days. Cells were subjected 
to cyclic stretching. mRNA expression 
of cells was analysed by real-time RT-
PCR. For demonstration that Mdk can 
bind to Lrp6 immunoprecipitation was 
performed with anti-Mdk antibodies 
and eluted proteins were analysed us-
ing anti-LRP6 antibodies. Osteoblastic 
cells were transiently transfected with 
a wnt/β-catenin responsive-luciferase 
reporter and were stretched with and 
without addition of recombinant Mdk. 

Luciferase activity was normalised to 
that of β-galactosidase. 
Results: We demonstrated an increase 
of Mdk and Ptprz1 mRNA during the 
time course of differentiation. Mecha-
nical strain led to downregulation of 
both, Mdk and Ptprz1 expression at day 
5. Anti-mouse LRP6 antibodies recog-
nized a major protein band of approxi-
mately 200 kDa after western blotting. 
Mdk protein alone led to the downreg-
ulation of wnt/β-catenin induced tran-
scription. Mdk protein together with 
mechanical stimulation led to the up-
regulation of wnt/β-catenin induced 
transcription. 
Discussion: Mdk and Ptprz1 expression, 
which was upregulated during the diffe-
rentiation of osteoblastic cells might play 
an important role in osteoblastic matu-
ration. Mechanical strain influenced the 
mRNA expression levels of both, Mdk li-
gand and its potential receptor Ptprz1, 
which suggests the involvement of these 
molecules in mechanotransduction. The 
detected binding of Mdk to Lrp6 and 
the influence of Mdk on Wnt/β-catenin 
induced transcription after and without 
mechanical load supports the assump-
tion that Mdk has a functional role in 
regulating Wnt/β-catenin signaling.




