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The relationship between tryptophan and brain structure in school refusal with
central fatigue
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Previous studies on central fatigue have demonstrated that patients with

chronic fatigue syndrome have smaller volumes of the frontal and parietal lobe compared with healthy
controls. Although this suggests that the role of tryptophan and its neuroactive metabolites is
associated with central fatigue and brain dysfunctions, evidence in children with school refusal is
scare. To address these gaps, we compared urinary tryptophan levels and regional brain grey matter
volume (GMV) between children with school refusal and healthy controls. Biochemical analyses
revealed an increase in tryptophan in the urine of children with school refusal. Whole-brain
structural analysis revealed smaller GMVs in several brain regions, such as the precuneus, in
children with school refusal. Our preliminary findings suggest that peripheral tryptophan is
associated with severe central fatigue in children with school refusal and may have a negative
impact on the GMV of the precuneus.



Farmer et al., 2004; Janson et al., 2006

Yamashita et al., 2020

1 2
3 2009
Yamashita and Yamamoto, 2014;
Yamashitaand Yamamoto, 2017 Acworthetal., 1986; Yamadaet a., 2016
Okada et al., 2004; Finkelmeyer et al., 2017
5_
fMRI
6 18 Chalder
30 5-
4- -3-
fMRI T1 3T-MRI GE
1
Chalder
135 5.9 2
Mizuno et a., 2015; Mizuno et al., 2016; Yamashita, 2020
2
5_
Acworthetal., 1986; Yamadaet a., 2016; Yamashitaand Yamamoto, 2017; Yamashita,
2020
1
nmol/min
95.06 171.31
5- 0.26 0.10
4- -3- 2.24 1.42

0.42 0.28




Voxel based morphometry

Nagahama et al., 1999; Suchan et al., £ 95 Ry S
2002; Gilboa et al., 2004; Ye et a., 2019 ; N

Wang et al., 2006; Utevsky et al.,
2014

Yamashita
and Yamamoto, 2017 /B AMBIED




3 3 1 3

Yamashita M, Kagitani-Shimono K, Hirano Y, Hamatani S, Nishitani S, Yao A, Kurata S, Kosaka H,
Jung M, Yoshida T, Sasaki T, Matsumoto K, Kato Y, Nakanishi M, Tachibana M, Mohri I, Tsuchiya
JK, Tsujikawa T, Okazawa H, Shimizu E, Taniike M, Tomoda A, Mizuno Y

Child Developmental MRI (CDM) Project: Protocol for a multi-centre, cross-sectional study on 2023
elucidating the pathophysiology of attention-deficit/hyperactivity disorder and autism spectrum
disorder through a multi-dimensional approach
BMJ Open
DOl
Yamashita M, Yamamoto T 1
Impact of Long-Rope Jumping on Monoamine and Attention in Young Adults 2021
Brain Sciences 1347
DOl
10.3390/brainsci11101347
Yamashita M 13
Potential role of neuroactive tryptophan metabolites in central fatigue: establishment of the 2020
fatigue circuit
International Journal of Tryptophan Research 1-15

DOl
10.1177/1178646920936279




2021

ADHD

25

2020

2022

200

(Nakaji Nobuo)




(Yamada Shizuyo)

(Hirakawa Natsuho)

(Mizuno Yoshifumi)

(Yamamoto Takanobu)




