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Ultrastructural analysis of social stress-induced neuron-glia interaction
underlying neuronal morphological alterations

Nagai, Hirotaka
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Animal studies using various stress models have shown that excessive
environmental stress induces brain and peripheral inflammation thereby causing neuronal dysfunction
especially in the medial prefrontal cortex (mPFC) and the hippocampus. However, how microglia, a
main player in the brain inflammation, interacts with neurons upon stress remains elusive. Here we
examined the cell-to-cell interaction of microglia and neurons in the mPFC using three-dimensional
electron microscopy and super-resolution microscopy. We subjected male C57BL/6 mice to either single

or repeated social defeat stress, and analyzed the brains from those stressed mice or from control
mice. We found that social defeat stress increased microglia-neuron interfaces. By the use of
expansion microscopy-based super-resolution imaging, we found that the increase in neuron-microglia
interaction occurs specifically in the layer 11/111 but not in the layer 1 of the mPFC.
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