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Abstract: Purpose: Tetrahydrobiopterin (BHi) is a coenzyme of tryptophan hydroxylase (TPH) and tyrosine
hydroxylase involved in aromatic monoamine biosynthesis in monoaminergic neurones. However, peripheral
BH: administration does not increase monoamine biosynthesis in the brain as it cannot cross the blood-brain
barrier (BBB). As sepiapterin (SP), a substrate required for the BH: salvage pathway, can replenish BH: in
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various cell types, we investigated whether SP can promote the BBB permeability and increase serotonin

(5-hydroxytryptamine, 5-HT) synthesis in the brain.

Methods: High-performance liquid chromatography and fluorescence analyses were performed to determine
the BBB permeability, BH: replenishment efficiency and TPH enzyme activity in 5-HT-producing RBL2H3
cells treated with BH: or SP. Time-dependent changes in the levels of BH: and 5-HT as well as their
metabolites were also examined in mice peripherally administered SP.

Results: In contrast to the extremely weak BBB permeability of SP in our iz vitro model, the BH:

replenishment efficiency and TPH activity in SP-treated RBL2H3 cells were increased by approximately
20-fold compared to cells treated with BHi. Furthermore, intraperitoneal administration of SP approximately
doubled the levels of 5-HT-derived metabolites compared to those of BHu.

Conclusion: The results of this study suggested that SP has therapeutic potential for increasing BH: levels

and serotonin synthesis in the brain.

Keywords: tetrahydrobiopterin, sepiapterin, antidepressant, serotonin biosynthesis, blood-brain barrier
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