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Magnetic nanoparticles (MNPs) are emerging as a novel technology in biomedicine and nanomedicine. 
The use of MNPs, as well as that of magnetic fields, is already an accepted practice for therapeutic 

purposes on humans. The actuation of the MNPs allows to generate very low forces, similar to those generated 
endogenously by the cell. Here, we propose a methodology to study the effect of extremely low forces, 
exogenously applied, on mice hippocampal neurons. In the recent past, our team developed a method to apply 
forces on neurons by labeling the neurites with MNPs and by generating an external magnetic field (1, 2). We 
found an increase in axonal length, without reduction of the caliber, an accumulation of microtubules and 
endoplasmic reticulum cisternae and  a reduction of intracellular calcium level, consistent with a situation in 
which a fast axonal elongation rate was found (3). Interestingly, recently our group also found similar hallmarks 
by stimulating neurons with a different technology (4). It suggests that pathways activated by force could be 
evoked independently of the methodology used. To study the molecular mechanisms activated by tension at 
both the somatic and axonal levels, we developed a method that allowed us to isolate the two compartments. 
Interestingly, looking into the axonal component, we found alterations in local phenomena, i.e. axonal transport 
and local translation. Considering that some of the protagonists of local translation are transported along the 
axon, we speculate that our forces magnetically-actuated contribute to create a dialogue between the two local 
phenomena. In light of our observations we hypothesize that microtubules, previously identified as a possible 
tension sensor (5), could be responsible for the creation of this “cross-talk”.
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