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The present study was undertaken to examine whether the decreased synaptic density
through the spine abnormality in the hippocampus is involved in the pathophysiology of
refractory depression. We developed a rat model of refractory depression using neonatal
isolation and learned helplessness. The principal findings of this study were that 1) the
spine length of dendritic spines was longer in the hippocampus of the model rats without
any changes in spine density, 2) the immunoreactivity of brain-derived neurotrophic factor
(BDNF) was decreased, 3) the levels of microRNA (miR)-132 were decreased, 4) the levels of
miR-134 were not affected, 5) the immunoreactivity of TrkB was decreased. These findings
suggested that the spine abnormality due to the decreased BDNF-TrkB signal in the
hippocampus may be involved in the pathophysiology of refractory depression, with less
contribution by downregulation of BDNF through miR regulation from the 3’ region of the
BDNF gene.
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