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INTRODUCTION: Magnesium and its alloys are 
interesting candidates for orthopaedic and 
cardiovascular biomaterials due to their 
biodegradability. However, most in vitro 
biocompatibility studies of biomedical used 
magnesium still rest on cellular levels. How the 
materials act on cells in molecular level is less 
known. This proteomics study of mouse fibroblasts 
exposed to biodegradable pure magnesium could 
provide a more comprehensive understanding the 
interact mechanism between cells and degradable 
materials. 

METHODS: In this work, we established the 
protein expression profile change of mouse 
fibroblasts L929 exposed to as-extruded pure Mg 
in DMEM extract and DMEM for 8, 24, 48 h 
respectivly by isobaric tag for relative and absolute 
quantitation (iTRAQ)-coupled two dimensional 
liquid chromatography-tandem mass spectrometry 
(2D LC-MS/MS) approach and bioinformatics 
analysis to reveal the molecular mechanisms of the 
interaction between magnesium and cells. These 
results were confirmed by quantitative RT-PCR. 
WST-8 cell proliferation assay and flow cytometry 
were used to evaluate the cellular response of L929 
cells to pure Mg.  

RESULTS: The magnesium ion concentration 
has remarkably increased in from 21.7μg/ml to 
92μg/ml, on the contrary, the calcium ion 
concentration drops from 82.8μg/ml to 60.5μg/ml 
in DMEM control groups and the Mg extract 
respectively. After exposed in the Mg extract for 8, 
24 and 48h, the viability of L929 cells is at the 
same lever to the negative control and proliferation 
index (PI) of L929 is significantly higher in Mg 
extract than that of control group. 

Compared with the control groups, L929 cells 
exposed to pure Mg extract were associated with 
the 205, 282 and 217 differently regulated proteins 
for 8, 24 and 48h respectively. 25 changed 
expressed proteins involved in all the three time 
points were screened from all the changed data. 
Among the 25 proteins, 8 proteins were down-

regulated and 4 proteins were up-regulated all 
through the incubation time, while the expression 
of the rest proteins changed at different exposed 
time. Gene ontology (GO) annotation of the 
differentially expressed proteins showed that the 
L929 cells which responded to pure Mg covered a 
broad range of functional groups including cellular 
biological process, molecular function, and cellular 
component. KEGG pathway analysis illustrated 
that the differently expressed proteins were mainly 
involved in cardiac muscle contraction, focal 
adhesion oxidative phosphorylation processing.  

DISCUSSION & CONCLUSIONS: Through 
proteomic approaches, pure Mg did not 
significantly influence the expression profile 
of L929 fibroblasts, though it could induce a 
cooperative response involving a wide panel of 
proteins and biological pathways. Cell could 
auto-regulated itself when exposed to a 
different environment. Some pathways such as 
focal adhesion will be studied in detail in the 
further work since it has been specially 
influenced. The protein profile established in 
our study is an effective approach to clarify 
molecular mechanisms of cell-biomaterial 
interaction  
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