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Epigenetic Mechanism of Depression

Shigeru MORINOBU, Manabu FUuCHIKAMI, Yosuke YAMAWAKI, Shigeto YAMAMOTO,
Akiko KURATA, Shigeto YAMAWAKI

Department of Psychiatry and Neurosciences, Hirvoshima University

Numerous epigenetic studies have revealed that the acetylated status of histone as well
as methylated status of cytosine is closely involved in gene transcription. Preclinical and
clinical studies demonstrate that changes in levels of various genes in the brain including
BDNF, play a role in the pathophysiology of depression. It is well known that the levels of
BDNF mRNA and protein in the rat brain, such as frontal cortex and hippocampus, was
decreased in response to stress, but the precise mechanism of stress-induced downregulation
of BDNF has yet to be characterized. In this context, we examined the influence of a single
immobilization stress (SIS) on the levels of total BDNF mRNA with each exon mRNA by
real-time PCR and acetylated histone at the promoters of the BDNF gene by chromatin
immunoprecipitaion assay in the rat hippocampus. SIS significantly decreased the levels of
total BDNF mRNA with significant reduced levels of exon I and IV mRNA. Significant
decreases in acetylated histone H3, but not H4, were found at the promoters of exons I, IV,
and VI. On the other hand, antidepressant-like effects has been reported with sodium
butylate (SB), a histone deacetylase (HDAC) inhibitor, promoting gene transcription. We
also found antidepressant-like effect of repeated administration of SB in the forced swim test
using rats. In addition, we found that upregulation in transthyretin mRNA in the rat
hippocampus is, at least in part, associated with this effect using DNA microarray and real-
time PCR. Based on these findings, it is postulated that epigenetic regulation of the BDNF
gene by stress and antidepressants may be involved in the pathophysiology of depression.
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