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Effect of microenvironment changes during AZ31B magnesium alloy degradation on osteoblast

proliferation and adhesion in vitro
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Abstract: Objective To simulate the microenvironment changes during degradation of AZ31B magnesium alloy and explore the
effect of such changes on proliferation and adhesion of MC3T3 osteoblasts in vitro. Methods Magnesium ion concentration and
pH value were measured in AZ31B magnesium alloy extracts obtained with different extraction time. MC3T3 osteoblasts were
cultured in these extracts for 1, 3, 5 and 7 d, after which the OD values were measured to assess the proliferation of the osteoblasts.
The cells cultured in the extracts for 30, 60 and 120 min were observed for changes in cell adhesion using nucleus staining. Results
The proliferation and adhesion of MC3T3 osteoblasts were significantly enhanced after exposure to AZ31B magnesium alloy
extracts with magnesium ion concentrations ranging from 45.4 ng/mL to 63.6 pg/mL. A magnesium ion concentration of 63.6
pg/mL was optimal to promote the proliferation and adhesion of the osteoblasts. Conclusion AZ31B extract at 3 d can be optimal
for promoting the proliferation and adhesion of osteoblasts in vitro.
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Tab.1 Chemical composition of AZ31B magnesium alloy used in the experiment (w/%)

Composition Si Fe Cu

Mn Mg Zn Al Ni

Percentage <0.1 =0.005 =0.05

0.2-0.5 =96.64 0.5-1.5 25-3.5 =<0.005
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Magnesium lonrelease from AZ31B
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' P<0.05, compared with the blank control group; “P<0.05, compared with the 3 d group.
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Fig.2 Effect of magnesium ion concentration in AZ31B magnesium alloy extracts on proliferation of osteoblasts

30 min g 60 min 120 min
300 = 400 -
5 ' H £
E E E 300
2 200 2 2
5 5 S
[3 -3 [3
£ 2 £
g™ 3 2 1o
= = = =
(a3 = o o
[ — 4 o
& P R P P D
& & &

*P<0.05, compared with the blank control group; #P<0.05, compared with the 3 d group.
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Fig.3 Effect of magnesium ion concentrationin AZ31B magnesium alloy extracts on adhesion of osteoblasts
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