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Molecular mechanisms by which docosahexaenoic acid (DHA)-induced neuronal
protection via glial cells

Schuichi Koizumi

(Department of Pharmacology, Faculty of Medicine, University of Yamanashi)

Back ground and aim : Docosahexaenoic acid (DHA) is rich in the CNS, and has been
reported to regulate synaptic transmissions, thereby leading to control synaptic plasticity or
protection of brain damages. Recent accumulating evidence shows that glial cells, both
astrocytes and microglia, have important roles for regulation of synaptic transmissions.
Especially astrocytes dynamically control synaptic transmissions and are involved in
inhibition of excess excitation of neurons. Thus, when we assess the effect of various
chemicals or ingredients in foods such as DHA on brain functions or damages, we should
investigate effects of these chemicals on the function of astrocytes, but so far, there are little
report about these.

Results and discussion : ATP and their specific receptors “P2 receptors” have central
roles for regulation of glial functions as well as neuronal ones via neuron-glia interactions.
When astrocytes and microglia were stimulated with DHA, the most remarkable change
was the upregulation of P2Y2 receptors in astrocytes. DHA-conditioned astrocytes (DHA-
ACM) protected neuronal cell death against H;O,, which was dependent upon activation of
P2Y2 receptors. DHA acting directly on neurons, could protect neuronal cell death, but the
effect of DHA-ACM was more efficient. Transcriptome analysis showed that activation of
P2Y2 receptors in astrocytes resulted in upregulation of pro inflammatory cytokines, among
which IL-6 was remarkable. Protection of H»Os evoked neuronal cell death by DHA-ACM
was dependent on IL-6. These results suggest that DHA protect neuronal cell death by
regulating astrocytic functions.

Conclusion : DHA could protect brain damages via regulation of astrocytic functions.



