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Role of tetrahydrobiopterin_in differentiation and ﬁroliferation of brown
adipose tissue and application of transplantation therapy
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Tetrahydrobiopterin (BH4) is an essential co-factor of tyrosine
hydroxylase, a rate-limiting enzyme of catecholamine biosynthesis including norepinephrine, and
nitric oxide synthase. We investigated the role of BH4 in the differentiation of BAT using a mouse
model of BH4 deficiency. Hph-1 neonatal mice exhibited dysplasia of BAT as well as attenuated
thermogenesis-related gene expressions.

We next evaluated the direct effect of BH4 in brown adipocyte differentiation using brown
pre-adipocytes isolated from control and Hph-1 mice. Brown pre-adipocytes from Hph-1 mice reduced
differentiation capacity, and BH4 supplementation in brown pre-adipocytes from Hph-1 mice
ameliorated differentiation capacity.Maternal BH4 supplementation ameliorated dysplasia of neonatal
BAT and thermogenesis-related genes. Intriguingly, offsprings of maternal BH4 supplementation groups

had less weight gain, improved glucose intolerance, and sustained cold tolerance after growth under

high fat chow diet.
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