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Introduction. Low density lipoprotein receptor-related protein 1 (LRP1), a member of the low-density lipoprotein receptor family, is a multifunctional receptor involved in endocytosis and signal transduction. LRP1 is abundantly expressed in peripheral tissues as well as the central nervous system. In previous studies with primary cultured retinal ganglion cells, we showed that apolipoprotein (apo) E-containing lipoproteins (E-LPs) activate intracellular signaling through LRP1, providing neuroprotection against glutamate-induced neurodegeneration. This clarified the neuroprotective roles of E-LP and LRP1.
Aims. We aim to clarify the mechanism by which ELP exerts its neuroprotective effects via LRP1, specifically whether this occurs near the cell body or in the distal axon, and how it is initiated.
Methods. In this study, we used a compartmented culture method that allows the cell bodies and the distal axons of neurons to be cultured in different environments to investigate the neuroprotective mechanism induced by LRP1 stimulation. We induced neurodegeneration by adding glutamate to the cell body compartment (containing cell bodies/proximal axons) and evaluated nuclear condensation/fragmentation by fluorescence staining after 24 hours.
Results. Our results revealed that adding E-LPs to either the cell body or axon compartment protected against glutamate-induced neurodegeneration triggered in the cell body compartment. However, lipoproteins containing apoJ or apoA1 did not exhibit a protective effect under the same conditions. Furthermore, the neuroprotective effect of E-LP remained unchanged when its lipid composition was modified by adding cholesterol, sphingomyelin, and phosphatidylethanolamine to a phosphatidylcholine base. Additionally, E-LP treatment applied to the distal axon two hours after glutamate stimulation near the cell body exerted a neuroprotective effect. Furthermore, suppression of LRP1 expression by LRP1 siRNA reduced the neuroprotective effect.
Discussion. These findings suggest that LRP1, when expressed on the distal axons of retinal ganglion cells, can exert a retrograde neuroprotective effect upon stimulation by E-LPs.
