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Dipeptide Asp-Arg enhances BDNF expression via Ca2+-dependent mechanisms in

neuronal cells and increases hippocampal BDNF levels in mice
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Abstract
Bioactive dipeptides have emerged as promising candidates for modulating neuronal function and protecting against cognitive
decline. In this study, we investigated the effects of the dipeptide Asp-Arg (DR) on brain-derived neurotrophic factor (BDNF)
expression. In differentiated SH-SYS5Y cells, DR treatment significantly increased BDNF protein levels, and this increase was
suppressed by BAPTA-AM, an intracellular Ca®" chelator, suggesting that DR-induced BDNF upregulation requires intracellular
Ca*" signaling. Furthermore, in a scopolamine-induced amnesia mouse model, oral administration of DR markedly increased both
hippocampal BDNF mRNA and protein levels. These findings suggest that DR enhances BDNF expression through Ca”'-dependent

mechanisms in neuronal cells and that oral DR may support neuronal plasticity in vivo, highlighting its potential as a neuroprotective

dipeptide for maintaining cognitive function.
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I Introduction

Bioactive peptides derived from dietary proteins have
attracted growing attention as modulators of neuronal
function and cognitive performance. Their biological activity
often emerges after proteolytic hydrolysis, which releases
hydrophobic or charged amino acids at the C- or N-terminus,
facilitating intestinal absorption and systemic distribution .
Some food-derived peptides have been suggested to exert
neuroprotective effects by activating the cAMP response
element-binding protein (CREB)-brain-derived neurotrophic
factor (BDNF) pathway, which plays a central role in neuronal
survival and cognitive function®.

BDNF, a member of the neurotrophin family, plays a
pivotal role in neuronal development and synaptic plasticity.
Upon binding to its receptor, tropomyosin receptor kinase
B (TrkB), BDNF activates several intracellular signaling
cascades including PI3K/Akt, MAPK/ERK, and PLCy, which

collectively promote neuronal survival and memory function*®.

CREB mediates the effects of extracellular stimuli, such as Ca**
signaling, on the transcription of neurotrophic genes including
BDNF>. Our previous study demonstrated that long-term
administration of enzymatic hydrolysates of soybean protein
improved spatial recognition learning in senescence-accelerated
mouse-prone 8 (SAMPS8) mice, accompanied by increased
expression of BDNF along with elevated phosphorylation of
CREB in the brain”. To further investigate these findings, we
identified the dipeptide Gly-Arg (GR) as one of the potential
bioactive components responsible for this effect within the
soybean protein hydrolysates”. Furthermore, GR was shown to
enhance neurotrophic factor expression, suggesting that Arg-
containing dipeptides may contribute to neurotrophic activity.
Based on these observations, we focused on Arg-containing
dipeptides with different amino acid combinations. Among
them, Asp-Arg (DR) is of particular interest due to its
contrasting acidic (Asp) and basic (Arg) residues, which may
influence receptor interactions and intracellular signaling

dynamics, as peptide bioactivity is strongly influenced by
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