Expression and role of placental growth factor (PLGF) in the inflammatory context resulting from nerve injury, the Wallerian degeneration.
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Wallerian degeneration (WD) is an inflammatory process of axonal degeneration. It includes axonal fragmentation, myelin breakdown and debris clearance by Schwann cells and macrophages, providing a favourable environment to successful axonal regeneration after nerve injury. 
Placental growth factor (PLGF) is a glycoprotein of the VEGF (Vascular Endothelial Growth Factor) family. Originally identified in the placenta, it has also been detected in other organs, like brain, especially when cells are activated or stressed. In addition to its pro-angiogenic action, PLGF has various properties like monocyte activation and attraction, ability to increase expression of pro-inflammatory cytokines and chemokines, as well as axonal guidance that could make it a candidate involved in the WD process, and in the success of axonal regeneration. 

To investigate this hypothesis, we first assessed PLGF expression in normal and injured adult mouse sciatic nerve. We further considered its potential role in the post-traumatic inflammatory processes, by comparing the WD events in wild-type adult mice versus transgenic adult knock-out Pgf -/- mice. In this optic, a complete sciatic nerve section was realised, and mice allowed to survive for 1, 3, 7, 14, 21 or 28 days. After sacrifice, the distal segment of the sciatic nerve was processed for immunohistological analyses (NeuroFilaments, NeuN, P0, p75NGFr, CD11b, Nav1.6., … )
Our results show that in normal adult mice, PLGF is expressed in axons as well as in the cell body of dorsal root ganglion neurons. In the axon, PLGF is periaxonal, and its expression is interrupted at the nodes of Ranvier. Early after injury, PLGF is only detected in Schwann cells which also express the marker p75NGFr. At further post-injury delays, PLGF is again detected in regenerating axons, while its expression in Schwann cells decreases. We also demonstrate that in absence of PLGF, Wallerian degeneration events, like macrophage invasion, Schwann cell dedifferentiation, as well as axonal regeneration are delayed in Pgf-/- mice compared to wild-type mice.
These results strongly support our hypothesis that PLGF plays a role in the inflammatory process of WD. Further work will focus on various cytokines whose expression is influenced by PLGF and known to play a role in WD.
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