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A Study on the Functions of Dietary Protein on Growth and
Differentiation of Neural Stem Cells

Kiwao NAKANO

Nagoya University Bioscience Center, Nagoya 464-8601

ABSTRACT

The effects of systemic administration of tryptophan and its metabolite, kynurenine,
were evaluated on growth and differentiation of neural stem cells in the brain of
mouse. Daily intraperitoneal injection of kynurenine significantly decreased the
number of neural stem cells in the brain of epilepsy-prone EL mouse. In contrast, it
had essentially no effect on C57BL/6, C3H/HeN, ddY nor BALB/c mouse. Addition
of kynurenine caused a marked increase in the synthesis of nerve growth factor and
brain-derived neurotrophic factor in the culture of astrocytes. Together, these
results suggest that tryptophan metabolites, especially kynurenine, stimulate the
differentiation of neural stem cells to neurons and/or glial cells in the brain of
EL mouse through induction of synthesis of neurotrophic factors. These reactions
may be associated, in part, with epileptogenesis of EL mouse. Soy Protein Research,

Japan 5, 73-75, 2002.
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Fig. 1. Representative figure of neural stem cells in the
hippocampus of mouse brain.
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Fig. 2. Age-dependent change in the number of neural
stem cells in the brains of EL and ddY mice.
*P < 0.05"P< 0.05
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Fig. 3. Effects of kynurenine on the number of neural
stem cells in the brains of epilepsy-prone EL mice.
*P<0.05
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Fig. 4. Effects of tryptophan metabolites on expression of
nerve growth factor in cultured astroglial cells.
Trp, tryptophan; Kyn, kynurenine; Quin, quinolinic
acid; KyA, kynurenic acid; Ser, serotonin
*P < 0.05, *P<0.01
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