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Effects of exposure to electromagnetic fields on osteogenic differentiation and proliferation of rats’ bone mar-
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[ Abstract] Objective To study the effects of electromagnetic field (EMF) on the activation of extracellular
signal-regulated kinase (ERK) and p38 mitogen-activated protein kinase (MAPK) pathways in mesenchymal stem
cells (MSCs) and their interaction, and to explore the cellular signal transduction mechanism of the biological effects
induced by EMF. Methods The 3rd-passage rat bone marrow MSCs were randomly divided into a control group,
an EMF group, an EMF + PD98059 group and an EMF + SB202190 group. Cells in the EMF group were cultured in
the electromagnetic field, those in the EMF + PD98059 and EMF + SB202190 groups cultured in the electromagnetic
field after PD98059 or SB202190 was added, and those in the control group were cultured normally. Different groups
of cells were exposed to electromagnetic fields (15 Hz, 1 mT, sine wave form) for different exposure duration. The
activated phosphorylated and non-phosphorylated p38MAPK were measured using Western blotting analysis with their
specific corresponding antibodies. The alkaline phosphatase ( ALP) activity in cells in different groups was detected
according to the instructions of ALP kit. MTT assay was applied to investigate the proliferation of cells. Results E-
lectromagnetic fields could rapidly induce the activation of p38 MAPK (P <0.05) and the phosphorylation of p38
MAPK elevated after 15 min exposure to EMF. The phosphorylation of p38 MAPK was significantly lower in the EMF
+SB202190 group than that of the EMF group. After 5 days of EMF exposure, the ALP activity of cells was signifi-
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cantly improved, and the effect could be inhibited by SB202190. The bone marrow mesenchymal stem cells prolifera-
tion increased significantly after being exposed to EMF for 3 days, and it could not be blocked by SB202190. Phos-
phorylation of ERK and MAPK increased significantly when the p38 MAPK pathway was blocked by SB202190 and
exposed to EMF for 5 minutes, and it also increased significantly when the ERK MAPK pathway was blocked by
PD98059 and received 30 minutes of EMF exposure. Conclusion EMF can quickly activate ERK and p38 MAPK

pathways to induce cell proliferation and osteogenic differentiation of bone marrow mesenchymal stem cells. Moreover,

in EMF there is a mutual interference between ERK and p38 MAPK pathways.
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Autologous platelet rich gel for refractory cutaneous ulcers

BACKGROUND AND OBJECTIVE Diabetic ulcers are a serious clinical problem and are often difficult to treat. As the microenvi-
ronment of these ulcers suggests a deficiency of growth factors, this study explored the effect of autologous platelet rich gel ( APG) for the
treatment of chronic, refractory cutaneous ulcers in a group of diabetic patients.

METHODS This prospective, randomized, controlled trial included adult diabetic patients with cutaneous ulcers resistant to standard
treatments. The participants were randomized to either a treatment group, receiving standard treatment plus topical APG, or a control group
receiving standard treatment plus a placebo APG. In the treatment group, the APG was prepared and then mixed with thrombin and calcium
gluconate before placement in the wound bed. The dressing in both groups was changed every three days. Both groups were followed for 12
weeks, with outcomes including wound healing grades, time to complete healing and healing velocity.

RESULTS Subjects were 117 patients with an average age of 62. 8 years. Intention to treat analysis revealed that the percentages of pa-
tients with complete healing, defined as healing grade 1, were 84.8% in the APG group and 69% in the control group. The mean times to
healing were 36 days for the APG group and 45 days for the control group. The APG group had faster healing velocities than did the control
group (P =0.02). No side effects were seen with APG application.

CONCLUSION This prospective, randomized, controlled study of patients with chronic, refractory, diabetic wound ulcers found that a
topical application of autologous platelet rich gel can accelerate healing.

[#H :Li L, Chen D, Wang C, et al. Autologous platelet rich gel for treatment of diabetic, chronic refractory cutaneous ulcers: a pro-
spective, randomized, clinical trial. Wound Repair Regen, 2015, 23(4) : 495-505. ]
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