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Abstract

Three types of blood flow measurement methods using laser irradiation such as laser—Doppler flowmetry, laser—Doppler im-
aging, and laser speckle imaging have been utilized for measuring the peripheral blood flow because of the benefits of low in-
vasiveness and as they enable real-time measurements. Laser—Doppler flowmetry has first used for the blood flow measure-
ments but does not appear to be suitable for quantitative measurements as the equipment can not perform measurements over
large areas. Laser speckle imaging has recently been reported to measure two—dimensional images of blood flows. The present
study was designed to compare the blood flow changes measured by laser speckle imaging and laser—Doppler flowmetry. The
blood flow changes were evoked either by parasympathetic mediated vasodilatations in the lip elicited by electrical stimulation
of the lingual nerve in urethane—anesthetized rats, or by sympathetic mediated vasoconstrictions in human hands elicited by
cold tests. The patterns of blood flow changes in laser speckle imaging and laser—Doppler flowmetry were very similar in
blood flow changes, both increases and decreases were measured, although the relative change from the basal blood flow of
the laser speckle imaging was smaller (50-60%) than that of laser—Doppler flowmetry. The quantitative analysis in the cold
tests with laser speckle imaging showed that tissue perfusion in the fingers resemble the anatomical blood vessel distribution.
The advantages of laser speckle imaging for the measurement of blood flow are as the follows : ( i ) the blood flow is visual-
ized as a two—dimensional image, (i) the area where the blood flow was measured can be changed on saved image data,
(iii) the image sizes can be varied (by zooming) from 8 x 6 mm to 280 x 210 mm, and (iv) the averaged data are not abso-

lute values but can be used quantitatively in comparison studies.
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al,, 2002). ZOMPREHE Y TV F A L TR 2 MLHTZE
b2 lETE 5%, WE# BN 1 mmDHIRD 1
ROBTHE720, WEAPBEmmTNS Z LT, JiE
ERRECELRLZ DD, EEMRMTEEIZIEZA
METH5D. &5 lllaser—Doppler flowmetry i& L7 25 1k
ZMXTET LFEEH v (Stern et al., 1977 ; Izumi and
Karita, 1992, 1994a,b ; Mizuta and Izumi, 2004 ; Ishii et
al.,, 2005). Z® X 9 iZ, laser-Doppler flowmetry % F 272
MyEEsE T, [F—ERA T ORI mREfLo
WBIZTE 545, F—BE COIMMEOMITLBILH L
L HRBREROMREIL DD D IZ WEESTH - 7.

ZDRR &) 72 ITFSE S L7z D d¥1aser—Doppler
ImagingT®H 5. 1EIDFIE T, K256 X256 D Fy 7
=2tz illlE L, MKtz 2 RTEGE TR %M1
EETH L. SENZIREILORTFI DI, EER
ZUEDOTEEZH L TWw 5B,
al.,, 1996), laser—Doppler flowmetry |Z Fb X8 %8 & BE R A%
HY (64X6ATE R TH 4 55), BALHHE L WIFtic
WBHWAZENFNTERVE VS EREANDH S (Wirdell
etal., 1993).

INODRE x5S A BT, FFlaser speckle im-
agingSBAFE S 1172 (Forrester et al.,, 2002, 2004). laser
speckle imagingid, WIEFEWIZ L —F — 2 BEF L,
CCD 71 A 7 (768 X 494pixel) Tspeckle & LI 5 BE ST IR D
Zib%, Mg fbe L CHIZET 5. laser speckle imaging
AWM E T, Mg ki 2 XTE % CHid &
N, RETHAH T L OBEEAITESTRETH S (K1),

FARBE, INLV—¥—MKEFD) 5, laser—
Doppler flowmetry & laser speckle imaging % FTH L T \»
b, ABETIE (1) BAPINITIZHLPIIL TS

(Bray et

72, ZIAHE—BIAZBANERATIC X B T v P TIEOMI
WL, (2) EHHBICL 2 v - FH o3RRS
MR BOE (B RER) R8BI 5 ML % laser
speckle imaging & laser—Doppler flowmetry % F W Tl €
L, WEOMRKEA 2 BT 5 Z £1Z & ) laser speckle
imaging D& FME % #RET L 72.
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L, EYok5ERe L. [EURICTHEEL, &1t
Nryryaz=yn (3F7avy, BRTVE I V) 0.6
mg/kg % ¥ 5%, AT 2: (SN—480—7, ¥ < /)
BT, 50%%2E5, 0% MRATHA L. T A —
% — (Capnomac Ultima, Datex) % I\ CHRMNER B
{bR S EA35—40mmHe 2 7 5 & 5 I (20—30
|75) 2 L7z, EBRREREM Sy 72T 4 (3
F7ay 2z, HARITNVE V) 0.4mg/kg/hr & etk 5
LAEME U7z, 2R, KEMEIZEEIcOlrL, 2
NODMEDZELRN L, ZAWMEEIHETHLE
MRE (E|) 2EHHL, BEXRHEE (SEN—7103, H
AIE) & HVT20Hz, 20V, 2 msecDSltT208 A,
HREEICHRERER CESR B L 2 (Tzumi and
Karita, 1992, 1994a,b ; Mizuta and Izumi, 2004 ; Ishii et
al., 2005) (X 2).
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BARE R EE A LT, BOTIOIMBEAMET 5 52 R 2 8]
2T LREBETH S (Lewis, 1930 ; Samueloff et
al., 1981 ; Shepherd et al., 1983). #EB&E ILEENL, ZFEF
& L7z, BB S 5 IS 3 FHROKEH OEM
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WELZ, AFEZEKPOED B LD EHDOE £35
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3 Laser—Doppler flowmetry & laser speckle imaging % A
> 72 I B R

7y FITEEUOE MFIROMIE L, laser—Doppler
flowmetry (FLO-C1,* X 47 = —7) 7 & Fillaser
speckle imaging (Omega Zone, 7+ A #7 = —7) %W
Tl L7z, laser-Doppler flowmetry % Fi\V: 725 v b F
BEOMKENETIE, =—FVy 47 (NS, FXHY
=—7),  FFREOWEICE, T4+ A2 54T (DS
B, AXHv=2—7) o7a—T%xFEHL. Tu—7
BHIES 2 TE, FROEEIZESFDPDPHZ2\VE ) IR
BL7.

Laser speckle imaging (Omega Zone, # X #'77 = —7)
ZHOWMEEE T, MENREZAT — V0 LICHRE
L, CCDA X T THF L -HE % v, HEHHA
(W), R, YU V2L, REEEIX 1 EE
¥ E L. 7 v FTEOIT 52 (% 1aser —Doppler
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flowmetry % V> CIHLGREIE L 7280462 & B —8AL T,
£ 1 mmD AR OFEICOWTIT o 72, & BE M
DA &L HEBEL TMEPE W72 (Izumi and
Karita, 1994a), T & FEOMBEE/L* XT3 BT,
LIy PEHWTEHELZTEICHEL 72, laser
speckle imaging B {E EIZBWCT Y L ¥ =y MIMEZE
EDHVWERE LTHYONRTWA, & PFHEOMGEH
EFH L, laser—Doppler flowmetry % F \» 72 Il 7 il %€ T
T T R RE LA & [ (CEEH 1 mmo
M) & L7

4 MRZECOFFMES & U LE
AERTI, DToXTRSINLMTOEIET,
laser speckle imaging & laser—Doppler flowmetry D Il# % 5
kol (K4).
MLFRHEIN - WA (%) = MR ALE/ZEE M T EX100
FTRTOBEIFHELRERETE L. HAHEH
FRFTIZ1XSPSS14. 0F for Windows Z fH L, Student’s t—
testx {7\, fEfE®Ep<0.06THEZD ) L L.

EEMRE

ZiLE

HEEMRE

miRiEm - WO R=2{E / ZEDFRKE X 100
R4 MmN, MERSEORD T

¥ S

1 MFE3E NG T Dlaser speckle imaging & laser—Dop-
pler flowmetry D HLEL

5AEMREE20Hz, 20V, 2msec, DHIEELEMHET
T20% B B AHN B U 72 B |Zlaser—Doppler flowmetry (a) &
laser speckle imaging (b) * FIVTHIE L 72T v P TEIC
B2 MEECDOMBEF TH L. laser—Doppler flowme-
try & laser speckle imaging®\ 3 NIZBWTH, F#E & [F
RIZ y FTTEOMFEEMASRE S, FREEGLI0HIC
RAMEZR L7z, FBH#E TR, R4 ICMRIMETL,
TR T 2 5 K408 TRIFLAT O L~V Z[Al4E L 7z,

5BixZ v FFEIZB T Alaser speckle imaging D &
WREE O MR % /R LTV 4. laser speckle imaging %
W72 HIE TR & ) TR B (Em) BALICT
BEomaEmL, MEHKTR, R4 ICMEMETT 5

KFHPR LN

5 Cldlaser—Doppler flowmetry 33 & Utlaser speckle im-
aging% FlWTHIE L 72 OMRHENEOLKTH 5.
laser-Doppler flowmetry 33 & UFlaser speckle imaging T @ IflL
IR ZNEN130.5+7.2% B L 1U61.4+2.0% T
& U, laser speckle imaging % F \» 723l %€ T it laser—Dop-
pler flowmetry & WL THBICEMELZ R LA (p<
0.05, n=4).

6 AlZlaser speckle imaging % F > CTHI%E L 7= H %
R e EE CEED %5 T El (BE) TEORRIK
MR ELZ AT, MEML & b FEFE 2 I mitds
F L, R TR0 THRERET O LV ICEET 5
W REIOEA TR LA, RMEE (laser
speckle imagingEIfE) D E (K6 B) <Ti, HIEM
10.5740. 23, xJ1H18.69 0. 4 THIBA A FE EIEE L %
-7z (p<0.05, n=7).

2 IMHRAE T RUG T Dlaser speckle imaging & laser—Dop-
pler flowmetry D HEL

TAZEF % 4 CHKIZIOMHIE L 72 i laser—
Doppler flowmetry & laser speckle imaging % FA V> CHI%E L
TolEEE STRAKREMEICBIT AMMELOREIF TH 5.
laser~Doppler flowmetry & laser speckle imaging® >3 4112
BT, FEE FRICFROMBEAFRBO N, &
WRIBEG S CRIREZ /R L7, WKBEER TR,
0B TR IARBERT O LANIVICER L7z, F72, WkE
BTl X A MR O T I MR KT % RKAE T 24T
RO L.

7 BIZFEEABRIC BT Slaser speckle imaging O E f5
EZEOMBIEFIZ 7R LTV 5, laser speckle imaging Clid¥g
FDHRELT, BEKDOMBREEZIT o 72, laser
speckle imaging {5 T |3 72 5 FF LT 12 R E5 50 THLOEAL
CHEARTE L, GRBREICHES T, FREF TR
B L, GKEBRIIEA IEFEET LTINS
nrz.

7 Cldlaser-Doppler flowmetry 3 & Ulaser speckle im-
aging® IV CHIE L 72RO MR LD LB TH 5.
laser~Doppler flowmetry ¥ & UMlaser speckle imaging % I \»
THIE L 72O MR 13 £ 2178.6+6.6% 8 L O
47.4+2.0% T&H Y, laser speckle imaging % F > 72 i %8
T3 laser—Doppler flowmetry & [L#E L CH B ICEME % R
L7 (p<0.05, n=5).

[%] 8 Aiflaser speckle imaging % FiV> THIE L 72 K Ei &
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