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Introduction: Literature studies demonstrate important protective effects of low-frequency, low-energy pulsed electromagnetic 
fields (PEMFs) on inflammatory signalling mechanisms affecting joint and cerebral diseases. However, the mechanism 
responsible for the neuroprotection has not been characterized. Therefore the aim of this study was to elucidate the molecular 
targets triggered by PEMFs to rise their anti-neuroinflammatory action.

Materials and methods: The effects of PEMF exposure in TNF-α, IL1-β and IL-6production by lipopolysaccharide (LPS)-
activated N9microglial cells were investigated through AlphaLISA and ELISA assays. In addition the pathways involved, 
including adenylyl cyclase (AC), phospholipase C (PLC), protein kinase C epsilon (PKC-e)  and delta (PKC-d), p38, ERK1/2, 
JNK1/2mitogen activated protein kinases (MAPK), Akt and caspase 1, were studied. Finally, the ability of PEMFs to affect ROS 
generation, cell invasion and phagocytosis, was also evaluated through fluorimetric assays. 

Results: PEMFs decrease the LPS-induced production of TNF-α and IL-1β in N9cells, through a pathway involving JNK1/2. 
Furthermore, they reduced the LPS-induced release of IL-6, by a mechanism not dependent on AC, PLC, PKC-e, PKC-d, p38, 
ERK1/2, JNK1/2, Akt and caspase 1. In addition, a significant effect of PEMFs in the inhibition of crucial cell functions specific 
of microglia like ROS generation, cell invasion and phagocytosis was detected. 

Discussion and conclusion: These data elucidate and characterize the signalling pathways activated by PEMFs to inhibit 
cytokines production, ROS generation, cell invasion and phagocytosis stimulated by LPS in microglia cells. Specifically, this study 
demonstrates that PEMFs inhibit neuroinflammation in N9cells through a mechanism involving, at least in part, the activation 
of JNK MAPK signalling pathway and may be important to treat a variety of diseases characterized by neuroinflammation.


