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Prion diseases are neurodegenerative disorders in humans and animals, characterized by accumulation of an abnormal
form of prion protein, and activation of astrocytes and microglia. It has been reported that gene expression of complement
factors is upregulated in prion-infected mouse brains before neurodegenerative changes occur. In this study, we assessed
roles of complement factors as a transmitter for neuron-glia crosstalk. At first, we attempted to establish a co-culture
system of primary-cultured neurons, and astrocytes and/or microglia isolated from adult mouse brains. However, it was
not successful because neurons died in the co-culture with microglia in the absence of astrocytes, even in uninfected
condition. Another problem was contamination of microglia in astrocytes when isolated from prion-infected mouse brains.
Therefore, we prepared mixed primary culture of neurons and astrocytes at first, and then added purified microglia from
adult mouse brains. When microglia from prion Chandler strain-infected mouse brains were added to Chandler-infected
primary cultured neurons and astrocytes, membrane permeability of the neurons were increased. The membrane
permeability was not increased when C1q gene expression was knocked down in microglia. The membrane permeability
was also increased when recombinant C1q (rC1q) was added to the culture instead of microglia. These phenomenon were
not observed in prion 22L strain-infected culture. Involvement of p38MAPK pathway in the increase of membrane
permeability by Clq was suggested by experiments using MAPK inhibitor. Interestingly, C1q from microglia and rC1q
increased expression of an astrocyte marker GFAP in Chandler-infected neuron and astrocyte culture. When gene
expression of C1g was knocked down by induction of shRNA in Chandler-infected mouse brains, GFAP expression was
down-regulated. These results suggest that C1g from microglia increased membrane permeability of neurons via
p38MAPK, and that C1q activate astrocytes both ex vivo and in vivo system.




