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$#1AEFE densitometry (FCD) OEBEARIEL 1z, 500
Wt/ a3 RRICOML, 7 74 /\—THRED
AZICEEEBIcEBE . BESSOREXER
T EEFICEETERICERL, TUIMELAV Y
ICHLVAATE, 3NEREIE, BEX(BE), RIER (562
nm) (2R (803 nm) #MA D THD. SRS,
LELNERRIIEDEOEECIIRAEL TIROBN Z %
MEICIIEBAL TEHT 5120, SBALUEXOER
AHELFICZICEY), BOBZPHEICLIEES
BMT&%, ZOEBEBX*BVWVTAFRAERESSED

FCD %24T-1. RYEEENBEBRLAREHT
TavT4»7T3E, RELLAGERLSEONIHE
1% (53 & 45R) TEBLILHEBEHNBELON, Z0
45 % 45 B CEH#FEFEONERE (two-way den-
sity, log) CBEREH () OFHELRERERE
N¥EN0.3410.09 H LT 139.9£79.3 THo1-. BER
EHE I e L bICEBICERL-(p<0.05), (HEES
g% 99:212—219, 1995)
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Abstract

A foveal cone densitometer was built for measur-
ing the kinetics of foveal cone pigments in human
eyes. The light from a 500-W xenon lamp was
divided into reference, measuring, and bleaching
beams, and projected through an optical fiber lead-
ing to a modified fundus camera. After the light was
projected into the ocular fundus, the reflected light
(central 1°) was measured by a photomultiplier and
the regeneration time and the two-way density
were ahstracted from the records. The two-way
density, which is the decadic logarithm of the
measuring-reference beam ratio under bleached
conditions divided by the measuring-reference beam

ratio under dark conditions, eliminated the artifacts
caused by eye movement of blink. Reliable curves
were obtained in 45 eyes out of 53 healthy Japanese
subjects (age range, 9 to 82 years). The mean*
standard deriation SD of the two-way density (log)
and the time constant (sec) were 0.340.09 and 139.
9+79.3, respectively. The time constant signifi-
cantly increased with aging. (J Jpn Ophthalmol Soc
99 : 212—219, 1995)

Key words: Retinal densitometry, Foveal cone
pigment, Two-way density, Time con-
stant of regeneration, Aging effect
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EotHfZ e Lo T 2 "REETHD, T
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BETETHFINTVLS, @ERCHEER (o 7y
>) @ densitometry BHEEDKEBITICE  H S
nE-h R IR O densitometry 13 5EK AR RE ORF
FNCHW S NIz, FOFHEORMES o, BEREEA
DOIGH D TRES A TW, LaL, 1981 £ van
Norren & (%, IEMCIBHES T TS 238 2H
FLY, WE L™, Z0HEPOEH#EAEFRED kinetics 1288
LTHZ DEHFHEBCBI2H LR EREL TY
H1-18,

o2 3 EBEE B O ML AHESAE ICBI L T, WEER
FiHEER (ERG) OfR%Z{T->TETHBY, HEEHH,
SECEE NS ERG @ a i, b, BRI, off D
STCE D, HEEHED £ oEh (8 sEEIRT
WELEHLIBEBENMEHEL LSk, Lrl, 2
DT T MBEE AR O D kinetics 2B L T O
EE o h ol BB S O WEBEHERE O fth 5 fE
AW %t 2 HEY T, 32 1 1990 il B A a2t
@ densitometry (FCD) &E#3ELY, AREE2HEAT
EfeA2) FORER, BELIEEZRENTTREE 220,
1EH# 53 %1 FCD 17V, HARAIERZEOFEHIC X 5
DR E R O kinetics DZAL 2 #Et L 72,

I #l & 3

LIicHIEREGR 2T, R A, E I, 0XxshiE
Ktk L OCHEEOEME @D, RETKSaNS,
2T, DA ZHEYE OB, DA XEPE LSO PE
EONBAE (B2 XA, Adk, WMTEey) o
BETHS,Ded OEIZESHT, DA O E & b1
T3, BE BT 5 D1 OEEx DA, & Thit,
HREICEE T 2658 I I RkoR (1) TREh 5,

Ded +DA,=log (11,/113) (1)
HREACBIAREORHEEE yA L 3hid, RELT
BT BEHE LR Q) TRahs,

Ded +D2A=log (yAIA5/1A,) (2)
ZZTAD), @6 sEHETZE, RQ) VBN
%,

i

DA, = logyA + log (I4o/IA,) —D;A 3)

RICEDLE TCCHESISN - HYEOBER DI
Kolebd 3L, ZTORORFEHEE 1L,IZ, XK (4)
THRENS,

LI, =% logyd +% log (I10/I2;) —Dpd (4)
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2  Foveal cone densitometer MDHf#isS,
OWF : optical wedge Lth¥7 4 % —, CF1~2 (a7 4 ¥ —, SH1~4 I ¥+ v ¥ —, M 8, PM:
Sergnated, D EeE, (EHETEEETHE 29 711, 1991 csek, B X 570 £15 TEl.)
- VA RETRT B,
. Im (n)-Id(n) .
Din) =log Ir(n)-Id(n) ®
= 2T, Im, Ir, Id 32 ZHHIECESE, S
= AE K AIE F " 2y A = R
= WS B L O dark RrORE D & O RKEEHRETH 5. n
= 37— D AAREAERT,
= L ZREx ZHEX
: v g K
dark dark 1. ATRR%&FUL -8
0 227 444 BE.B 133.2 Retinal desitometry = 31} 2 HlE {2 S IEREIC T 2
B FE B (ms) BAOEZE, HETOROEE L EEHKD S ORF
M3 HBER BEK, BBEHST A S—CHET Thd, OHEEEEL, SREEELHW. SEX
% R RHIRE (R, »oELN LR EHMEOLEICIIFFAE T, ROH)

Dark : #XTO¥ + v ¥ —H U REE, ([ERHE
T LT 29 0 7 —11, 1991 P 3k, EB@EIC L
LA % 1% TR, )

Yyv¥— (SHI~4) B5varicrviliishns,
vy v ¥ —SH3 2%, 5oMEENGIC L SHE
mFROMBOEITI. TORY v+ v ¥ —SH4 IZFAL, X%
FRIEE IRE SRS, 5 HMoBAak, BEXDy vy
¥ —SH3 %L % L[EK I SHY 25 <. ZIXFKRFIC
SH2 #BA=HIENEITT 5, ZORENHEET—2
XY 2 ICHDAART, SH2 #FAC SH1 2 &2
B¥ IR CHlELRLE, SH1 2L %, 20
—HBOBEA 15 Hz TRV EL 7 9HkEE 2, Hbo
dark i3 SH 4 DA O T R TN EFA L REEZR L
Twa, ZORETORED S ORI IERERBEK
ORAEB L UNETHEELOOBERICLZ2HDTH
D, ZOWELHET S, BohEXREDT—F I,
FNENS STBEH 7 Ly — RS, VTS
1 L TH(6) D& ICHFERMEORE ZFIHEL, 714 A

EPHFCREIRL CERT S EE2, EBOEHTI
ZIENEIC & A HEME 2 HEGIC X 2 HEMD S LGS
ZEkD, ROBEPHFICLIBEELRIBICES
ABHIEERMEELI, T, 2ERXAFAVWZ I EICLD,
AMCIROBENE PHZ L 2BEBERNS L 0EH
2, ATREMAWEY I 2 —¥a»ic kD& L2,
ATHRIE, BEE6.5mmO“E”, VALV X

WCREBTTRE A T — PICBEE S R,

R B = 3l G &5 0 RO 4 8 o 7 1ffi X, den-
sitometry FIC ATHR%Z/8Y 33> b u—L FIZERK
BN 3mm OEETT v Y ACEI» L TiTo7, #1
w5 E(1E 7 SETEE 35 AR RIE LR ETRT.
ZDOEBRTIFREBINEH ZHEHAL THWiEWwDT,
HIERSRE (WEMOZELE) BOKR2RTFTHD, &
HEE A2 L 2w & HE RS RIS EEHERR 012 0.06 LLED
HENELC TV, SREEEHRT L, ZH120.02
PFe@d Lz, a6, AEEOELROENEDHE
#EfEEE S —HTLLE/NES { o iz, M4 XA THRAS B 72
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®R1 IRRESHICNT HBRAOWEDR

o BEE DAL (log)
LECE
ZRotdH D SR L
1 0.011::0.011 0.0220.348
2 0.007+0.017 0.025+0.278
3 —0.018£0.018  —0.042+0.192
4 ~0.015:0.021 ~0.062:£0.177
5 0.0130.013 0.0560.317

((EHET L EERTY 29 1 7-11, 1991 2 6k, BH
2 X BFFE &2 B TR,

0.4 :
o X
B v
5
0.2] N e
.l- . ..J-. #
T
R
P2 Ae. G
,-:3;535:
0.0 0.2 0.4 EERE

4 ATERZAVWTERXRZEN LIFROMELES
BADRFHIAE (log) DEFHRE.
(TEEAET L EAT¥29 1 711, 1991 iR,
I X 2 FFF 21§ TR, )

K2 REHZ O

Z4NVF—A F4nF—B 7a4nF—-C
N ZROE JEX SEDE HEX S8

ZA4NF—2L 6.535 5.650 6.530 5.645 6.538 5.653
740F—18 6.296 5.648 6.168 5.638 6.372 5.649
740F— 28 6.054 5.649 5.808 5.638 6.193 5.641

HpE
74Ny — 18 0.237 0.355 0.162
74Ny —2H 0.480 0.715 0.333
HFHraw 0.006 0.005 0.009

W DRTEN & ZRD KEHHEE (log) OBATE 27T,
i OFHBEIRENZ 0.986 TH - 72,

Kiz, HEOREOTME 21T o7, BIEXEC 1D
PE7 4 Ny —LEICT7 4 VY —2HEHBALTALR
DRELR2BET S, £21Z, 7405 -0k, 1K
DY, 2HOROERERERT, 7407 — 1Hio
WTREOZE{LERY*HET 2 L, ThZh

1 HDBE © (6.535—5.650) —

(6.296—5.648) =0.237

2 DK : (6.535—5.650) —
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(6.054—5.649) =0.480
LB, 2HMOD7 4 MF —EBALIROBEZLEIZ,
1 HOBED 2 fEIch 23T TH S8, 2.025ETHD, 2
fEP 5D T 0.480—0.237% 2 =0.006 3@ MG L
WCENTHEELEZ, B2RTHEE L LTELE,
COKRBRATIREZEEL TiTo128, BENOEH)
BRAFEFEOEEIC L LHZ6N5,

2. £ FERBTORERRE

HRE ICREORS & HikL 2 Ho R LEEE2E
Tetl, TRV P®%E SR USKEL L, #ifE 2 A%HE (IR
EAAF) ORIICE#TSE, ~v FLrAMEEYT
WEFEEL, » A7 NOBERET O % E#RE 87,
1 A7 ZREORMIRICIIERE L - hEEE2 A5 — b
E¥ 3L, R3ERT—EHOFIEICHE> TE2EHTHGE
HWE O S BRI THYERE O EBNER S h
5. iz, ZOWEECEPIT 2 RBERER (7) 2K
HBHIENTES,

R(t) =Aev+B (7)
NFA—F—A BHEPEBELCEBOINREE, B
MEIGEAS5E T LIREE E ofloBEZE b E2E L, Mo
& (two-way density) EFFIENR S, /X7 A —% —T,lE
FEIEG R IR E A S HELRER L, HERTE
HTRLTWE, ZD220/:7 X —% —THYWEOH
BERMTE 3,

5 BRIEFIBTO FCD @ 2 flEmrd. EOGEITH
EN, KREIBEE, HEIEEYDSBEEOKREE
ZLBlw-HEEEE2RL, Elly—7 (HEBERZN
HgT 74 v 7 4 7 LSRR 28 TxR
LTw3, HphofgEA b, 18 (15E) oF—
Y OFHEERL T3, EEHETIR S SHOBEL
HanEE, SEYENZEICEE 2B L, 0%,
BEHESHRLZIWETL, U4 2BCIFT—ELE S,
EWRUHRE L 6 ROBIETH D, BENOFERI
FREBEBASNTEELTWS Z Ehs, FHEHRD
BEOFERC O RPN I LEREKL TS, ZOER
O ETHEE 0.36, FHERFERIT 8IBTH -2, —A,
TR TER (66 B, «tt) TRBEXChE D OBEE
BHoNEN, WEXDOFER»S, BRAORRE=EL
Bl Zkizky, orhMRTREALEEOEE
H—TRBLEIENHEL, Z O OB EEE
0.283, HAEMRFERIZ BB TH-o 2.

3. & MEEROMEZEL

FEZPEEAEORBYZ <, RESER THEIH
1.0 LLET, BITEEN+4D OO A AIEER 53
#5308 (BH29 4, &M 244) @ FCD 2fT-7, &
X9~ mThole, bdbo k 5z, HEEREENA
WEC74 9747458, TELLHEER®ES
NIBE O, WO HENELN S, 538/ 454
(85%) THShiaHifEnEsNnT:.,
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5 bk FIEFEAET® foveal cone densitometry @ 2 {3,
MmNk, R B, WO FARE, tktbodhiR - BESRENAERT 7 v T 4 7 L
B, B SESLBEEERLVIEY, BELLHEREELH, T 28 X DLELERE/H.

Al DU (log), HEENIRFRE (53).

B 6 i EE (b, 235K2A0ME) LEEE (T, TTRE
) © FCD ofiEf %254, FHEH (L) OMARE
0.35, FHAERFEHIZ 122 Bt L, EEH (F) oMb
PR 0.33, HAEMER2T2HTH Y, HERRERHUICIZ
FBEFTEHELVLBELSA ST,

B 7 2 S i3 & hote 46 HOERIC T 5
WA (A) LHAERER (B) Lofffexrd. R
PREE L EER ORI y=0.1393 TH Y, WFICHER
MBI & oo 7o, FHAEREES E S O MBI R B
y=0.3375 THH, P<0.05 THEBRS AT, T4
bbb, NEE &b ICHERERIEREICER L.

45 ZOMEHE (log) B & UFARER (B) O
M+ EEHERFEZE R FNE40.3410.09, B X 18139.9+

79.3 Thlz.

vV % %

van Norren &W9RH WL BN EZMH L T arti-
facts ZH[ERB O BREL THET %, Wb % “two-
way density (NEIEREE) technique” % Vs, HRED £ Z
ZUGE LI L0, R IIRE S I 85% DIEH#H
EBWTRELR FCD 2HIET 5 2 LRz, S
K EELLHEEFL DB > TWEHIED
WTid, ATIRZBWIFEA S (4, £1, 2), £,
EKEOHIEDH BT HREN (5, 6).

WwornihiEsiFons (Fabb, LELHED
Bon)EER S RICOVWT, INHELIc 2w TR
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