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Abstract

Depression is a heterogeneous psychiatric disorder with severe burden of disability worldwide. There is a large
body evidence indicating that stressful life events contribute to the development of depression. However, the
mechanism underlying the heterogeneity of depression is largely unknown. Handedness not only reflects
hemispheric asymmetries but also regulates the stress response. The ventral hippocampus is a brain region for
regulating the emotion. In addition, the brain-derived neurotrophic factor (BDNF) -tropomyosin receptor kinase B
(TrkB) -cAMP response element-binding protein (CREB) signaling pathway plays an important role in
maintenance of the ventral hippocampal function. Therefore, stress-induced impairment of BDNF-TrkB-CREB
signaling pathway in the ventral hippocampus is involved in the pathogenesis of depression. The present study
aimed to investigate the relationship between handedness and BDNF-TrkB-CREB signaling pathway activity of the
right and left ventral hippocampus. The following results were obtained: (1) Under non-stress conditions, the left-
pawed rats exhibited a lower activity of BDNF-TrkB-CREB signaling pathway in the left ventral hippocampus
compared to the right-pawed rats. (2) Under stress conditions, social defeat stress decreased the activity of BDNF-
TrkB-CREB signaling pathway both the left and right ventral hippocampus in the right-pawed rats. On the other
hand, there were no stress-induced changes in the activity of ventral hippocampal BDNF-TrkB-CREB signaling
pathway in the left-pawed rats. These results suggest that innate and stress-induced changes in the BDNF-TrkB-
CREB signaling pathway activity in the ventral hippocampus differ depending on the handedness, which may lead
to the heterogeneity of depression.
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Fig. 1. Effects of paw preference on BDNF-TrkB-CREB signaling pathway activity in left
and right ventral hippocampus. *p<0.05, **p<0.01, ***p<0.001 .
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Fig. 2. Effects of psychosocial stress on BDNF-TrkB-CREB signaling pathway activity in left
and right ventral hippocampus of left- and right-pawed rats. *p<0.05, ***p<0.001.
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