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[Abstract] Objective To study the effects of interleukin-1B (IL-1p) and low frequency electromagnetic
fields on the osteogenic differentiation of rat mesenchymal stem cells in vitro. Methods The rat bone
mesenchymal stem cells (BMSCs) of third passage were cultured in the six-well plate and randomly divided into
four groups: the control group, the IL-1B group, the electromagnetic fields stimulation (EMF) group, and the IL-
1B+EMF group. 1 ng/ml of IL-1f was added into the IL-1B group and the IL-1B+EMF group when each
replacement of the fresh culture medium. The EMF group and the IL-18+EMF group were treated with the low
frequency sinusoidal EMF for 4 h per day. Cells were harvested on the 3rd and 7th day. Real-time PCR was
used to detect the mRNA expression of alkaline phosphatase (ALP), osteopontin (OPN), and runt - related
transcription factor 2 (Runx2). The expression of OPN and Runx2 proteins was detected by Western blotting.
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Two groups of cells were selected, one group was treated with 1 ng/ml IL-1B, and the other with 1 ng/ml IL.-18
and SB203580, then 15 Hz/ImT the low frequency sinusoidal EMF was given and the proteins were extracted
separately at 0, 5, 15, 30, 60 and 120 min. Western blotting was used to detect the phosphorylated p38 protein
After 3 days of culture, the mRNA expression levels of ALP and OPN significantly
increased in 1L-1B group, EMF group and IL-1B3+EMF group as compared with those in the control group (all

expression. Results

P <0.05). The mRNA expression of Runx2 was significantly increased in EMF group and IL-1B+EMF group as
compared with the control group (P <0.05). The protein expression of OPN and Runx2 were increased in [L-18
group, EMF group and IL-1B+EMF group as compare with the control group (all P <0.05). After 7 days of
culture, the mRNA expression of ALP was significantly decreased in IL-1f group and IL-1B+EMF group, but
increased in EMF group (P < 0.05). The mRNA expression levels of OPN increased in IL-1f group, EMF group
and IL-1B+EMF group as compared with the control group (P <0.05). The mRNA expression levels of Runx2
were decreased in IL-1B group and IL- 1B +EMF group as compared with the control group (P <0.05). The
expression of phosphorylated p38 protein was increased at 30, 60, and 120 min after treatment with IL-18
stimulation + EMF as compared with that at O min. There was no significant difference in the expression of
IL- 1B and EMF increased the
expression of ALP, OPN, and Runx2 in rat BMSCs in the early stage. Phosphorylated p38 proteins could be

phosphorylated p38 protein after treatment with SB203580. Conclusion

activated by IL-13 and EMF.
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%1 RT-PCRE|WIFF

e TR

GAPDH 5'-AACGACCCCTTCATTGACCTC-3'(sense)
5'-CCTTGACTGTGCCGTTGAACT-3' (antisense)

Rumx? 5'-CTACTCTGCCGAGCTACGAAAT-3(sense)
5'-TCTGTCTGTGCCTTCTTGGTTC-3' (antisense)

OPN 5'-CAAGGACCAACTACAACCA-3'(sense)
5'-GGAGACAGGAGGCAAGG-3'(antisense)

ALP 5'-CCTGGACCTCATCAGCATTT-3'(sense)

5'-AGGGAAGGGTCAGTCAGGTT-3'(antisense)
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