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Differential effects of prior exercise on two muscle deoxygenation
parameters during maximal exercise
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Abstract

The purpose of this study was to investigate that the effects of prior exercise on two
muscle deoxygenation parameters during maximal exercise were different. Seven active
male volunteers (24=+3 years) performed a heavy intermittent exercise test, composed
of a 1-min maximal exercise (M-1), a 6-min exercise at the intensity of 65-70% of maxi-
mal oxygen uptake, and a 1-min maximal exercise (M-2), separated by 4-min rests. The
changes of deoxygenated hemoglobin and myoglobin (d-HHb) and tissue oxygen satu-
ration (d-StOz), assessed by near-infrared continuous-wave and spatially-resolved spec-
troscopies, respectively, were monitored from the vastus lateralis continuously. The d-
HHb increased and the d-StO: decreased during both M-1 and M-2 exercises. Com-
pared to the M-1 exercise, d-StO2 was higher throughout the M-2 exercise (P<0.01), but
not d-HHb (N.S.). These results suggest that, during 1-min maximal exercise, the d-StO2
was partially attenuated by the prior exercise-induced vasodilation, but not the d-HHb.
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Fig. 1 Exercise protocol
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Changes of NIRS parameters in a representative subject throughout the test. A:NIR-

CWS parameters (thin line: Oxygenated Hb/Mb, thick line: Deoxygenated Hb/Mb, thick
dotted line: Total Hb), B: NIR-SRS parameters (d-StO2). The thin dotted line is a base-

line before the exercise.



14 Osawa T. et al.

>

=
S
L

Oxygenated Hb/Mb
(arbitrary unit)
R,
w o v o w
L

\/Wh

N
@

0 6 8

10 12 14 16 18
Time (min)
C 20
.3 15 -
2 101 Wy UMUJMLIJM\‘
£° vllJ J.lllwi oy ul
ooy e
= 5 \}
e 10

-15

T T T T T T T T |
0 2 4 6 8 10 12 14 16 18

Time (min)

Deoxygenated Hb/Mb
(arbitrary unit)

0 2 4 6 8 10 12 14 16 18

Time (min)

o w

d-StO, (%pt)

0O 2 4 6 8 10 12 14 16 18

Time (min)

Fig. 3 Changes of NIRS parameters throughout the test. Mean = S.D. A: Oxygenated Hb/Mb,
B: Deoxygenated Hb/Mb, C: Total Hb, D: d-StO-. The thin dotted line is a baseline before

the exercise.
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Fig. 5 Changes of pulmonary oxygen uptake (A) and heart rate (B) during the M-1 and M-2 ex-
ercises. Mean + S.D. * P<0.05 (M-1 vs. M-2).
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