{REIRIE T ODRIZRED
fNIRS EHAIICEH T D EZEIIRE
AR ZR{ EENRE D FF{h
—HHIEA DT K D) A Oy hRIF 1 —

PEHKME mmusess TR PR cr—vessmzmn
TR R esmmnvsmens)  BIEEM T Gemnsmemss)
IKHSEF: Easmemrssessy  JARE W cesmmess)

ﬁﬁjﬁj ZEE (FBEFZBFHRIMRAR—YFED

Evaluation of Skin Blood Flow and Source-detector Distance on fNIRS-determined
Cerebral Oxygenation by using Independent Component Analysis during Calculation
Task under Hypoxic Environment

Daisaku KURITA, Tamotsu TERAO, Shunya TAKIZAWA, Tomoko KUTSUZAWA, Munetaka HAIDA,
Shin YAGIHARA and Hayashi MOROZUMI

Abstract

To evaluate of skin and brain layers’ contribution, we measured functional near-infrared spectroscopy (fNIRS) between
light source and detector distance of 30, 15, and 11mm for forehead, in two male subjects under the altitude of Om (1013 hPa)
and 1500m (837 hPa) conditions including the calculation task, and used independent component analysis. Especially fNIRS
between light source and detector distance of 30 and 11mm under the altitude of Om condition including the calculation task
was activated brain removed skin layer better than the distance of 30 and 15mm on independent component analysis. Our trial

suggests that independent component analysis may be a useful tool to see a brain oxygenation states unaffected by skin blood

flow.
(Tokai J. Sports Med. Sci. No. 27, 5162, 2015)
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Fig 1 fNIRS channels between light source and detector (S-D) distance, and its arrangement.
(a) Schematic view of ten fNIRS channels between light source and detector.
(b) The sensor band including S-D distance T1mm.
(c) The sensor band including S-D distance 15mm.
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Fig 3 A subject attached sensor band during the calculation task in hypobaric chamber.
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(—:HbO, :HbR.||: 0 m and 1500m calculation task)

RKRMOFEEERF 7O ER(CHITF DEIZEED HbO & HbR ORIFZE(LEFTEY X TPDEF + R ILHSESNC NIRS 55
DAL (IC)

(@) HbO & HbR RS2

(b) Z=H0M OF v RJVISDEHESY X750 IC

(c) #ZF=1500m OF v VR IV1-bDEES X IHD IC

(d) #Z=0m OF v+ % JUB-10DETES X 5d IC

(e) F=1500m OF v =% JLB-10DEtE Y X IFdD IC

The typical time course of changes in HbO and HbR, and the independent components (ICs) during
calculation task under the altitude of 0m and 1500m conditions.

(a) The time course of changes in HbO and HbR.

(b) ICs from channel 1-5 during calculation task of 0Om condition.

(c) ICs from channel 1-5 during calculation task of 1500m condition.

(d) ICs from channel 6-10 during calculation task of 0Om condition.

(e) ICs from channel 6-10 during calculation task of 1500m condition.
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NIRS signals and the reconstructed NIRS signals of S-D distance 11mm during calculation task under the
altitude of Om and 1500m conditions.

(a) NIRS signal during task of 0m condition.

(b) The reconstructed NIRS signal during task of Om condition.

(c) NIRS signal during task of 1500m condition.

(d) The reconstructed NIRS signal during task of 1500m condition.
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NIRS signals and the reconstructed NIRS signals of S-D distance 15mm during calculation task under the
altitude of Om and 1500m conditions.

(a) NIRS signal during task of Om condition.

(b) The reconstructed NIRS signal during task of 0Om condition.

(c) NIRS signal during task of 1500m condition.

(d) The reconstructed NIRS signal during task of 1500m condition.
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Fig 7 The reconstructed NIRS signals of channel 1, 2, 7, and 8 removed the independent components of S-D 11Tmm
during calculation task under the altitude of Om and 1500m conditions.
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Fig 8 The reconstructed NIRS signals of channel 1 removed the independent components of S-D 15mm during
calculation task under the altitude of 0m and 1500m conditions.
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Table 1 Physiological parameters (mean = SD), the time required to task, and task-accuracy rate on each subjects.

Subject 1 Om 1500m
Rest-SpO: (%) 97.1%+0.2 94.44+0.7
Task-SpO2 (%) 97.0%£0.2 955%0.5
Rest-pulse rate (Pm) 59.0%+22 63.1+7.6
Task-pulse rate (Pm) 68.315.3 69.4+3.4
Time required to task (min) 2.15 2.27
Task-accuracy rate (%) 100 98
Subject 2 Om 1500m
Rest-SpO:2 (%) 97.1+0.8 93.7+0.4
Task-SpOa2 (%) 97.8+0.3 945408
Rest-pulse rate (Pm) 75.7+£3.9 83.6+6.2
Task-pulse rate (Pm) 78.6+43 78.1+4.3
Time required to task (min) 3.51 3.82
Task-accuracy rate (%) 96 92
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