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Abstract

We have developed an apparatus using the laser
speckle phenomenon for noninvasive two-
dimensional measurements of the fundus microcir-
culation. The normalized blur of the speckle pattern
(NB value) was adopted as an index of blood flow
velocity in the tissue. The present study investigated
whether the NB value can be also used as a quantita-
tive index of the blood flow rate in the tissue. In
experimental animals, an injection of a lethal dose
of pentobarbital causes rapid reduction in the ocular

perfusion pressure (OPP), which linearly correlates
with blood flow rate in the ocular tissue. The NB in
rabbit optic nerve head (ONH) tissue showed a
linear correlation (r=0.98, p<0.001) with the OPP
after injection of a lethal dose of pentobarbital,
which suggested that the NB value parallels the
blood flow rate in the ONH tissue. At various levels
of OPP, the choroidal NB showed a good correla-
tion (r=0.60, p<0.001) with the choroidal blood flow
rate measured with microsphere technique. These
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results indicated that the NB value can be used as a
quantitative index not only for the blood flow velo-
city but also for the blood flow rate in the tissue. (J
Jpn Ophthalmol Soc 98 : 162—168, 1994)
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wER L, BEYE R~y v a— 8- TEELDD
VY-SR —DFIEEZD LI VEELRAEL -,
ARFE# 10, 30, 50, 70, 80 mmHg & FH X% (X 3),
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v (®2) #17MRETC3IET28EL A, BET
mmHg ¥ X 0880 mmHg O RFCZABBIEE A U 703,
NB ERIE I IHE LS 2 feh -t ks, ZRECRT
HPEME TR KEBEIR S = = — v b b B0 2 £R 1M
L, 4 B ) pH/MmE » 2 5% E Model 170, Corning)
ZHWT, pH, Po, & X U Pco, XBIFE L -, FiRIL 20+
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B, IRERES L O'NBED 8 BoFHES 7T, NB
fEIRE 10 mmHg O BIEEI= 32 HSE TR L,
REWE 0mmHg U E T NBERIZIE—FETHo-
fo, BRERE 40mmHg LU FTREREETICHE-T
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pH* 7.37+0.02  7.41+0.02  7.404£0.03  7.39+0.03
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OMAEE EfEAOEEMICHENTT 50121, g
AFENB B, T7chbMmiiEEE EREO R HRILE
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EEESMEROEEMIEEL LTHERLES = LAVR
Shic,

LIk, ML -k br—F—22y 2 LB
ZFI A LR R AL s X OMRAE I o K R TE B AT 1o 3
W, MPEEEDOIE L LT NBEX A RILEH
BLORBECHBMITE & 2 ITERBEFRCHD, —h

V= Ay 2 ABRIC K DR MELI - IRESBORHEER N - £ 167

HEMOMECTRNIREL LV BAZENTEZHh, &
HOBEREEROMIICEBDTCERATHD = LHATE
Thi,

X (7

1) 0’Day DM, Fish MB, Aronson SB, Pollycove M,
Coon A: Ocular blood flow measurements by
nuclide labelled microspheres. Arch Ophthalmol
86 : 205—209, 1971.

2) Geijer C, Bill A: Effects of raised intraocular
pressure on retinal, prelaminar, laminar, and
retrolaminar optic nerve blood flow in monkeys.
Invest Ophthalmol Vis Sci 18 : 1030—1042, 1979.

3) Friedmmann E, Kopald HH, Smith TR:
Retinal and choroidal blood flow determined with
krypton-85 in anesthetized animals. Invest Oph-
thalmol 3: 539—547, 1964.

4) Kimura Y, Nitta A, Takayama H, Shimizu K:
The effect of raised intraocular pressure on blood
flow in the optic nerve head in the monkeys.
Chibrt Int ] Ophthalmol 5: 24—31, 1987.

5) Armaly MF, Araki M: Optic nerve circulation
and ocular pressure. Invest Ophthalmol 14 : 724
—731, 1975.

6) Riva CE, Grunwald JE, Sinclair SH: Laser
Doppler measurement of relative blood velocity in
the human optic nerve head. Invest Ophthalmol
Vis Sci 22 : 241—248, 1982.

7) Sebag J, Feke GT, Delori FC, Weiter JJ: Ante-
rior optic nerve blood flow in experimental optic
atrophy. Invest Ophthalmol Vis Sci 26: 1415
—1422, 1985.

8) Sebag J, Delori FC, Feke GT, Goger D, Fitch K,
Tagawa H, et al: Anterior optic nerve blood
flow decreases in clinical neurogenic optic atro-
phy. Ophthalmology 93 : 858—865, 1986.

9) Riva CE, Pournaras CJ, Poitry-Yamate CL,
Petrig BL: Rhythmic changes in velocity, volu-
me, and flow of blood in the optic nerve head
tissue. Microvasc Res 40 : 36—45, 1990,

100 Rizzo JF III, Feke GT, Goger DG, Ogasawara H,
Weiter JJ: Optic nerve head blood speed as a
function of age in normal human subjects. Invest
Ophthalmol Vis Sci 32 : 3263—3272, 1991.

11) Riva CE, Harino S, Petrig BL, Shonat RD:
Laser Doppler flowmetry in the optic nerve. Exp
Eye Res 55: 499—506, 1992,

12) Tyml K, Roman JR, Lombard JH: Limitations
of laser Doppler flowmetry for measurement of
skeletal muscle blood flow. In : Shepherd AP, et al
(Eds): Laser Doppler flowmetry, Kluwer Aca-
demic Publishers, Boston, 219—222, 1990.

13) EEHRME, JIIXE=, IOF—B, HIX H, &S
Civ—HF—2xy 2 ABEZFIH L HMHEILE
KMEROLECRA - R TEITEOMIE. BESE
97 : 501—508, 1993.

14) Tamaki Y, Kawamoto E, Araie M, Eguchi S,
Fujii H: An application of laser speckle phe-
nomenon for noninvasive 2-dimensional evalua-



168

15)

16)

17

18)

19)

tion of microcirculation in ocular fundus. A pre-
liminary report. Jpn J Ophthalmol 37 : 178—186,
1993.

EERE®H, IXxE=, IO0F—H, TR R, BE
2 v—F =22y 2 RBEZEFIA L RGBS
ERoLEER_RTETEOMEAE. BRSE 97:
602—609, 1993.

Fercher AF, Briers JD: Flow visualization by
means of single-exposure speckle photography.
Opt Commun 37 : 326—330, 1981.

Briers JD, Fercher AF : Retinal blood-flow visu-
alization by means of laser speckle photography.
Invest Ophthalmol Vis Sci 22 : 255—259, 1982.
Hale SL, Alker KJ, Kloner RA : Evaluation of
nonradioactive, colored microspheres for mea-
surement of regional myocardial blood flow in
dogs. Circulation 78 : 428—434, 1988.

Ruskell GL: Blood vessels of the orbit and
globe. In: Prince JH (Ed): The Rabbit in Eye

200

21)

22)

23)

HER&EE 9% 25

Research, Springfield, Illinois, 514—>553, 1964.
Kozuma C, Macklin W, Cummins LM, Mauer R :
Anatomy, physiology, and biochemistry of the
rabbit. In: Weisbroth SH, et al (Eds): The Bio-
logy of the Laboratory Rabbit, Academic Press,
New York, 50—72, 1974.

Neutze JM, Wyler F, Rudolph AM: Use of
radioactive microspheres to assess distribution of
cardiac output in rabbits. Am J Physiol 215: 486
—495, 1968.

Bill A: Effects of acetazolamide and carotid
occlusion on the ocular blood flow in unanesthe-
tized rabbits. Invest Ophthalmol 13: 954—958,
1974,

Bill A, Stjernschantz, Alm A : Effects of hexa-
methonium, biperiden, and phentolamine on
vasoconstristive effects of oculomotor nerve stimu-
lation in rabbits. Exp Eyve Res 23 : 615—622, 1976.




