Online publication July 24, 2009

@i Fie

5 14 IR ARSI FEEME S &

BEER - AUEIEZEIC 30T 2RI ek 0 A I TE & B

e FESC

E B ORMESEE(NIRS) X, #iR° 2 DMk OEREEIFE Zin vivoTIHREEMICHIE T 5
FHik LT, JobsislZ & 1977 I S iz, b MOFICBIT A OBIEIIE, JHREMEE
ERFETOWEDIARN R THSHZ 05, NIRSEASEHEOHFHZFEE LTHEELTE 2, Ly
L—7, B ZWBLE SV EEE LBEL LN Vo ERIE, B LT b ollET—7 &
BHL Wb D, AT, INSOWMELEDRFUZOWTIERL,

(3 Jpn Coll Angiol, 2009, 49: 159-162)

Key words: near-infrared spectroscopy, exercise, muscle oxygenation, oxidative metabolism, subcutaneous fat

FU&HIC

WEARA 561 (near-infrared spectroscopy: NIRS) 11T
PF, BRHRHITRICEHENL LI hoTn D, £
OFHE LT, B0 3V —REHE L) R
AERUGIZR & MRAF S 5 2 AT HN D,

BB DAL ERALORERRIL LT O &
DIREN DY,
3ADP + 3Pi + NADH + H* + 1/20, = 3ATP + NAD" + H,O

(K1)

ADPIXT 7/ 2 »2) VB, PilldHERE) » %, NADHIX
B =aF T IRNT7 TV X 704 F K, ATPE
77/ 3 VR, NADHI=aF U TINT T =0T
X7V F FERT,

—HRIZ, EBPIREICIE, B ERFHE 2 50 DL L,
MR 2105 DL RIS S 52803 CT& 5%, L7
DoT, FRRPEETIILOETIREICBTL, A
MR A L BRI DSR2 521, ZofERE L CEE)
HREDE T AR Z %,

W& 72 ERZZIIE OFINCIE, Chance, Jobsisb At
Tl 4 Dffds O LAV F -2 L TE 72 FIZ
20064 i 72 ENF ARG D28 A F =T Td % Iobsisl,
DukeKEEREIZIE, MR E EICHEOMEAI ba v

R 7R ICE S 2 S EH T B L CnaEl D2 L%,
EALFBLOEMZFREOWHAASHONI L 20
%, Jobsisb DAETINWIGEIC K T, TR G
AEATE SN, AN O IIZEANN vivoTTITREL 72 5
720 HHIZ19774E 12 Sciencel 238 ¢ S 72 JobsisDim 302 12,
KRB O AV A b=V E 727z BbssidiiR
MFEDFFEANDHEEE DT S ZFEAL, ZOME LR
WIS BIZE ST EIZDOWT, RO X ISR TW
5% [1976412H28HIZ R & HE L ATV 2o £
ZC, JEE 3~4mmO RO E R IETOER, BHD
WIHAELIETAh, $EEE L THEOBESIRCEELE
DOHFINZL > EDFEDP U LA 572, Iobsisid, AIHIFEGR) &
DAPROEVIERIDETHIUL, S SITHEEA~DFE
FEDSERNDT, K55 TOAKHNDOIREDSBIZTE S
IEWRWEE R 72], Jobsisid, T X kS S
I E G2 IANIRZ B OWIZE 2 FIA L, Z 01k,
BIHEFHIHOTFEDATHIS L)1 572,

REFSCTIE, RETITONCE RIS L%
V7B R R ENRE & A OISR ORIE Lo %
WA FOMESIZOWTH il S,

WLFIMER D FEDBIERIE & 7 D
CRETIZW L DD DIHD T AR E AT

BT R A HREER R A% - AR =87 3 —< v 2%

THE JOURNAL of JAPANESE COLLEGE of ANGIOLOGY Vol. 49, 2009

20084 7 A 1 H#

159



EE - ARBWITEIC BT 2RI A L & IR

: O
— Fat —[ %A,
A

il

«— Muscle—

ASignal=¢-PL - C

& = Extinction coefficient
PL = Pathlength

C = Concentration of

i Low subcutaneous fat || High subcutaneous fat |

Large Small

the absorber

I [ Physiological signal '

T

Ischemia |

| Ischemia |

ENTBY, INBIFKEL 3TIIHTETE S, Wk
4396 (NIR continuous wave spectroscopy: NIR-CWS), 5
314536 (NIR time resolved spectrosoopy: NIR-TRS)* ),
FrAAZ£45563 (NIR phase modulated spectroscopy: NIR-
PMS)" ¥ CTdHh 5, —f%IZ, FARYIIEIE700~3,000nmD i
B Z IR0, AR TORIZE BRI DOBR S,
TR TOHEEEE T700~900nmD i E AV H LT
%o NIR-CWSIE, —fi2id, 2 iEF/21: 3 EME
DAYV E AT, MEAORRFL~NEZTE Y - 3
F7aE Vg (HDb - Mb), BiikFE tHD - Mb, #Hb(#
Mbig 2L L 7\ C) ORI AL & 0SFPFE E
FIFE CHlAEIIIE T 2 2 E QST RETH Y, EEhoE
W OWBZEBEOMWZIZAH SN TV, WIERTSRIE
LAl M B & OHIBIIR & MIFEIRN OHb, AN OMbE
ENTBY, BIEDL ZAERIMIEDATIE, &
NOHDOERE XN T 52 L IIWEETH L5, A TILFET
f91ZHD - Mbx Hb& 5L 3 %,
NIR-CWSIZ & ) #ll %2 & 11 AHbO,? % 1L (£Beer-
LambertH| % FICFHE SN A,
I=lo-exp(-e-C-L)
log(lo/l) =e - C- L
C=0D/(e- L) (#2)
B, 1o AL, e WOBREL C: WIRIERE,
L i JeE, OD: Motz 2N Z1UuRT,
NIR-CWSHIE DG, TR EuT—ETH Y, ik
RIEAHTH NI —ETH S EEL, WOLEHIE
1635 L WEIREDZAL L 72 E3-d %50 LA L, NIR-

160

Figurel A qualitative description of reduced
NIRS signal intensity by a larger adipose tissue
thickness.
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Near-infrared spectroscopy (NIRS) was initiated in 1977 by Jobsis as a noninvasive method for measuring oxygen-
ation in muscle and other tissues in vivo. There is an increasing need to develop non-invasive and “real-time” methods for
evaluating skeletal muscle oxidative metabolism in humans. There has been extensive research that focused on the validity
and reliability of the NIRS measurements. It is argued that quantitative testing approaches are needed to allow for greater
ease of comparison between studies. In addition, basic research is still needed such as investigating the origin of the NIR
sgnal, the NIR penetration depth or measurement area in tissue with varying source-detector orientation in the multi-layer
mode including the effect of non-muscular tissue, changes in optical properties during the wide range of tissue oxygen-

ation status, varying subjects, and exercise modality.
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