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Figure 1 Typical responses of A[tHb] and A[Oxy] to bicycle
exercise. The circle and triangle indicate A[tHb] and A[Oxy],
respectively. The area determined by dotted lines indicates the
exercise period at 40% Wmax for 5 min. A[tHb] response at
each work rate was evaluated from the minimum values occurring
within 15 sec after the start of exercise to the maximal values
within 1 min before cessation of exercise as functional blood
volume change (-A[tHb]). Also, A[Oxy] response at each work
rate was also evaluated from the minimum value occurring
within 1 min after the start of exercise to the maximal value
within 1 min before cessation of exercise as functional oxygen-
ation change (f~A[Oxy]).
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Figure 2 Relationship between f-A[tHb] and f~A[Oxy] during
exercise. Each dotted line indicates zero point of f~A[tHb] and
Jf-A[Oxy], respectively. The bold solid line represents the linear
regression line (r=0.975, p<0.01).
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Figure 3 Relationship between age and reoxygenation time
(T1/2reoxy time) in sedentary and active groups. The slope of
age-related prolongation in T1/2reoxy time was significantly
lower in the active group than in the sedentary group ('p<0.05).

(V Ospea) & DRNZTRARRADS B 722 L A5 (Fig. 4), Tl
BRI D EHIFATIORTIZE, FEH Tl R OlE
FUAGRRDOIETRECHG LTBY, TIHHOHERE
BE DM EDST7 o F AP IR L TEETH B LM
LT,

FAEMEIRTE{LEERE ICXT T 2
BEREESEEDHFE
FHZEME B IR T LJE (ASO) 1 R BRI B AT % ) FE MK &
TDHEDE L, —HRIEIEFN 0 L Tl MREE
R METEEREE 7 &% V78 Yl Tbi g, £7z,
Fontaine I FELL T OFEFNIRT LTI, AATEB)Z L&
LB REDER SN TEY, ZOREIZOVTIES
COMED R ENT WD, HEEH T )L T A — 5 EE)
WRATIRED & IR L CRIEI~ O EIHAV NS, ImBlofs
Btk bR, BB IS REIE-TELDT, PEE
DB BEAET D ASO DIEBNHIE IR 2 )7 i
LEDONDDS, ASO BEIH L CHEEHE. IV T A—4|Z
£ B TREIREE FE ML 7SRO T 7%\, Murase 52
13, ASO BHFITH L CHER IV T A—5I12L2 6 K
ORI E i L2 R, SRS T
T 86% DULEN R SN, HIEHEIVIA=FI12L%
BB DR ROV TIRIE L T b F72, FMUEHS
BLOWEEAIMUTEIZ NIRS 70— 72255, Efk
ERIRIC B D EERAGERE % R L 7oA, Wb rc

WREF Vol 50, 2010

VO,peak (ml/kg/min) Log,

Figure 4 Relationship between VOZpeak and T1/2reoxy time
in middle-aged and elderly subjects. The logarithm slope of
VOoa and T1/2reoxy time showed no significant differences
between middle-aged and elderly subjects.
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Figure 6 Muscle tissue oxygen saturation (StO) in vastus lateralis
muscle at VOypea before and after 6 weeks endurance training. The mea-
50% surement probes were attached to the left vastus lateralis muscle along
the direction of the long axis. The eight measurement probes were ar-
) ) ranged vertically, with the most distal site being channel 1 and the
40% most proximal site channel 8.
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Near infrared spectroscopy (NIRS) can monitor microvascular hemodynamics noninvasively during dynamic exer-
cise, and the NIRS device has been developed to monitor muscle oxidative function in healthy and diseased humans. The absolute
values determined by NIRS are still difficult to apply to clinical diagnosis since subcutaneous adipose tissue thickness
greatly affects the light pathlength and makes it difficult to quantify tissue oxygenation, especially in measurements of
muscle oxygenation from the skin surface. However, there have been several studies evaluating microvascular function via
kinetics of muscle deoxygenation during and after exercise. The total [Hb] change (A[tHb]) and the oxygenation change
(A[Oxy]) during exercise progressively increased as a result of a dilation of the vascular bed and/or capillary recruitment at
lower constant work rates. In addition, the increase in A[tHb] in diabetes patients was reduced during exercise. This is likely
due to impaired vasodilation secondary to endothelial dysfunction. Further studies are needed to evaluate whether the A[tHb]
increase is a possible means of determining microvascular dysfunction in peripheral vascular disease patients. The reoxygenation
rate after exercise is reflected as O, supply to the activating muscles, and the reoxygenation rate has been used to evaluate
microvascular function in aging and peripheral vascular disease patients. Recently some studies have reported muscle deoxy-
genation heterogeneity during exercise using a multi-channel NIRS device. Thus a multi-channel NIRS device may be a
powerful apparatus for the detection of microvascular dysfunction during exercise. (J Jpn Coll Angiol, 2010, 50: 455-460)
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