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Introduction

TNF-alpha is a pro-inflammatory cytokine that has a profound role in many skeletal diseases. Since it is known for its bone resorptive
action and inhibition of osteoblast differentiation (1) new therapeutic methods to antagonize these effects are needed. NMP enhances
bone formation induced by BMP and inhibits RANKL-induced bone resorption (2, 3). In the present study we investigated the effect of
NMP on BMP-2-induced osteoblast differentiation in the presence of TNF-α.
 

Material and Methods

Pluripotent mesenchymal precursor C2C12 cells were exposed to BMP-2, TNF-α and NMP for various time periods. Cell differentiation
was determined by monitoring expression of key osteoblastic markers. BMP-2, TNF-α and NMP signalling pathways were examined
using Western blot analysis and different MAPK inhibitors. RT-PCR was used to determine Runx2 and TNF-α receptors mRNA levels.
 

Results

Fig. 1: Dose response of TNF-α and NMP on
BMP-2 induced ALP-activity

Fig. 2. NMP reverses the effect of TNF-α on
Runx2, TNFR1 and TNFR2 mRNA expression

Fig. 3: Effect of MAPK inhibitors on TNF-α
suppresion of BMP-2 induced ALP-activity
 

Fig. 4: Effect of NMP on Smad1/5/8 and
MAPK activation

Conclusions
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NMP represses the inhibitory effect of TNF-α on osteoblast differentiation through decrease in expression of TNFR1 and TNFR2. The
involved inhibiting mechanisms of NMP are ERK and p38-MAPK dependent. However, further in vitro and in vivo studies are needed for
verification.
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Abbreviations

ALP = alkaline phosphatase
BMP = bone morphogenetic protein
ERK = extracellular-signal regulated kinase
GAPDH = glyceraldehyde 3-phosphatase dehydrogenase
JNK = C-Jun N-terminal kinase
MAPK = mitogen-activated protein kinase
mRNA = messenger ribonucleic acid
NMP = N-methyl pyrrolidone
RANKL = receptor activator of nuclear factor kappa-beta ligand
RT-PCR = quantitative real time reverse transcription polymerase chain reaction
TNF = tumor necrosis factor
TNFR = TNF-α receptor
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