DRAYID VAR Vg
FALALFAE RS Iy 7= a YR fAE
5620% 5517 20244 3 A

FEEOHROEOT A NVIMERIC L Z8Ea M T R MNREZEL

JAOARY  NERETD m)lssEsE Y
1) WASUEFERFEREATH ) Y 7 — v g PR TR T R

HE

(B8] ®EEAT ¢+ LV MEHOFEC L HEES) - FM) - REEREZHEOQHEERa Y 87 2 MNEEOER
BHY72 221t % ColorDx CCT-HD Z HHWCTHISLNZTH Z L2 B E Lz, [M&B X OHE] By
PIANOIRE B D720 10 41 18 HR(20.910.3 5%, M EMI 1.0 L B &G L Lz, SHEERT L A
—/N— . 7 YR CKIOOL M L, #fk=> b7 2 MEEIX ColorDx CCT-HD % V7o,
BT 4V N TEIRUE A 78 - 72 R AE(On) & 38 % ) IR #E (Normal) TSR 2 2 Z L lllE L,
ColorDx CCT-HD DOHIEFEHETH 5 logCS &AM E Score D VE¥IME A ikt L7z, [F5HE]1ogCS L L+
M - S #Ki2BV\C, Normal TFN L4 2.0+0.1, 1.9£0.1, 0.8+0.1, On T 1.9+0.1, 1.9+0.1,
0.6+0.1 L7201, L, M #KIIHEEENALNLT, S HATHEIZIL T L7, Score O HiL Normal
T106.2+14.1, 103.3+11.9, 99.3+13.9, On TI%99.7+12.4, 96.1+9.1, 77.9+11.3 T, logCS &
[FkE7Z > 7. [#E57&] ColorDx CCT-HD TGN T 4 NV AEHOFMIZ L DHRa Y T 2 R
Ex LTAER, S#iEa Ly NI XA MNREOHERIKTRA LI, S #AIEB O 2 K@ R 2 &
MTET.

[¥—U—R] #a&Em~7 1A, ColorDx CCT-HD, S é#fk=> T & M
1. #= W20, B RN R D EN RS EHEARCLT

Rk ES O QOL M Ex HiF Ligfts s
n—EYa Ut Tr—ya B0V TEN
(T 5 7 TIIRSRE O B EHICER CTH 5
ZEFAmoZEThD. L LERIZHT D
FBIE TH 2L XFL, BRICBV\ TR
—bEVa UEFEORRNARMETEERER IS TY
D03, BHIREHIAEE L. Eo, RABSEE
WIS LT L ZROEEICOWTH MR
DITFEFREIIN TR,

AR LIX, BERLESLVER TRV
LT, ELLIZRADREOZETHD.
PR IR B 5 S U7 i 2 (AR 23 52 1
B2 ENOHBLNLIERETHD. FMRIZIX
BT O & A0 CE AR LT Ch T
DN EE D Z ENTED/RAERSH 5. SR

S #EMR), Wik RIS AL T M #EE), Bk
FIRGZHESEARCLT L#R O S HEENH L. FF
(2 S #EARIE, AEMDOFKTH S 500 nm LLF D
B R COZ MR TH D V. BRI
WEX, REREL VS LXF—DHTHY,
BEL LT WA H 5. SEOBELITEH O K
ERERNTHD. BHEOFTAMDOBIZNEE
LTI U 2 % R #PH 23 a6 #r(380-780 nm)
Th 29, WRIZKY R H608752525.
WE OB WIEIZ 380-430 nm (F58, 430-490 nm
37, 490-550 nm |k, 550-590 nm (3,
590-640 nm |3, 640-770 nm T4k & L TRk
SNb.

3 FEEOHRIZZNE R KREE N2,
S #EMAITK 420 nm-430 nm, M #EAITK 530



HEFOWEAEL T AV AEHIC K 2860 > b T 2 MEEZL

1 SHER M
L&Ak

!

Log 1 % %
30

350 400 450 500 550 600 650 700 750
# K (nm)
1 S+M:-L#EKRDESACCHR4 L V)

-534 nm, L #/K138) 534-561 nm TH 5 P (¥
1). BHERORKE AN Ee D 2 & TrRIERR
ORI E I N— L CTEREHFTND.

2018 fEIZ, KET/SA vy FOETIRE 2k
BICHET 5 2 s B, 3 FEOHEAD =
> § 7 A M (cone contrast sensitivity) % iH
& L CHEMSHIE O RS T & HHER 23 BA%E S
7-(ColorDx CCT-HD, Konan Medical USA.
TNT FA=T . KEH).

BREFIL, 3 OH#ED S H 1 ORNKIE,
& DI GERIIERE LR T2 WIGAICAET
5 5. ek, R ORI EZRIZIZT
JwBaAa—7RHN6NTWS 6, LirLT
J~vuAa—77Tl%, ColorDx CCT-HD @ X 9
(A BEIAR A ERNC R 5 Z & iXTE . B
%% X472 ColorDx CCT-HD %, 3 FEZHD HE{A =
v T A NEEZ M E O A 27 B Score &
L CTRTZ & T, #E#KD Cone contrast test
0 R B AR L L CERE ISR T
ZEINTED.

A a3k~ 1X ColorDx CCT-HD # F\vy, Z®
B AKRDOH ThH LR AEF 2N+ 52 &
T3 < SHHDHER = T 2 R 2 HIE
952 & T, AERIHEIOFHMMNAFRENE D vk
MEET 2 2 LIl ATr 2 & & LTz

FRIZ S $ERDIEBEY O 2 Ffl TRd- 2 &3

T&E 2 &, =0 O Z ZEBAICRT 2
LB, Ak, AT RMIED—o L
LCHEHTEAREEMNDD. TN AIEEIZZR
DL, HEL U ZXOMBEIROBSL, m—E
Vg vEA~DEEHE L ADREIC T
VAERRTIENTEDHEEZD.

A OIMENCITE L v X, BT — LR,
TT—T 4 VAR HNS LA 18910011D12)13)14)15)
HEEFEOTIRE LT, AHICEN N ET
ML WEGEAEITITAMO I LD E5L
SEH A HRIC, ARKIESHEAERT (LA
ZARD FIZEWTHEHT 5 FIEERENTT25 19,
WO L XX, EE RO O EREEZ I 2
THRME OIS ZMEIT 5 2 & T, S #EARDTE
Mo aENEEMT 2208 TED
W19, Z 46 OEFOREFNCEE T 2 3HiiiE e —
BV a vEOHBENR DS 1891012)13),
S #EAROTES) 2 ZBLAVIZFEAN L 72 & 13720,

AREFFED HEJiE, ColorDx CCT-HD ZfEf L
T, AHNOBEBIEPHG LN TV DL HEERT
A IVAE DL ORECKHEIARDO= L M T A b
REZFHIT 5 2 &, FRT S $HADISEI I
LN TNE N ERBINCEHMETE 2002250 T
MRAETHZ & & LT,

0. ®&EIVHE

ATkt G TR AT B LIS O IR R B oD 72
20~40 %D & R RIHEEZTD, I DE D
72 10 $11(20.9£0.3 5%, Bk 1:9, FEIEMHS
1.0 BLk, ZflEkim E45-2.08£1.85 D) & L7-.
AT ORREEOHLE L L. AR
OFEL, 7~ Aa—F% AT iy
WIENZ L AR L. & ISR T,
ColorDx CCT-HD > RE¥EMLR)IZHI Y, FLUEfH
ZTEIGRNWZ 2R L. BE, 240K
IR A TRl 72723, Ffkr9ls 18 IR(%E
Bk FE-2.15+1.90D) & 5t 2 & L7-.
WOBELT VAT, CEBBREEDR
— /= A 7 VR (CKIOOL, —ZEEMIEX



JE TR - /NPT - )l Sk

2 N—s3— . A7 YR CKIOOL

&tk BRL BARZHER L7 2). BEH 191
BOW TR OFEMEDOTEN 2D, FEED
DR T —E Y a v ENLHEH LS
LOTHD.

Ytk v b7 A MBIEORIEITIE, KZEEM
BREHEAAR EEASZta—TF AT
MIL[FEBA%E % L7 ColorDx CCT-HD # Hu 7=
(X 3). ZoaHE, E=F—lcFfrshiz 8
PR, M IR, L#AICKHE LiztaftE T v
RV RR(K DT mEHERO X v F /8T
BT 52 L THEERO T b T A N EKE 2 H
BNCEHAIT 5. ZoOfREA a7 {b LERTRE
DODHBEZFMGT 5. £, ka7 A b
BB HER SR CIIFHIA R ChH - 7oK = b
7 A MEECH SR ICHRIN T 2 2 LN ATRE T H

3  ColorDx CCT-HD

4 FHERICKHS LT v KoL M B
D LSER, M SR, S $EROMRE
WA 2 a7 X 03 H)

HE ISR DT =X —DODOENEEE L,
fEml, WEHOBEH XYV 7 L— 3 U1k,
B FIZB W THIEERE 0.6 mTfT-72. AR
EENENT 4 AT LA EORIE LRI
BELT 4V LAEFER TR T8 TR
(LLF On) &, 3”7 4 VA CTEDRNS T
18 5 E R EE (LA Normal) @ 2 [BJHIE L7-.

HIERERIL, ZOWER TRINLTWDHLZ
iz, logCS i3k 7 A2 MNEEDr 7
2l — )&% L, Score (LR EF OHED
T OIZHE SRk 2y N7 A MEENDHE
H SN E DA a7l CTodh 5. Score 1,
KEZT 7+ —ADA 1y b ORTEE O]
WL C S &, 75 2 851C Pass,/Fail 71 »
DIRRIE S AL T A & S KM & 7o 13k R AR
BLE, 75 LA E 90 Kiiia v b T A MEE DK
TERFBRREART RS, 90 UL RITIEF AR L
T 5.

fENTIX S 27 /LA On & Normal TOD
B BT A MEEOHIER R logCS &
Score D -HfE %, paired - t #i & % VT L
L7=. AEAMETp<0.05 & L. Fiz, AiF
ZEIEHAL U F R KR m B A L B S D KR

(U 20-20 75) &, ~L X ESICE
S BRI 2857 Lz B¢, MFEgaEicix
+o 7B AT, BRERICLAFRELRHET
Ik L7z,

M. &R

R PR MEREREIZ L VGO
logCS & Score DfERA K 1, 21277 . 1logCS



HEFOWEAEL T AV AEHIC K 2860 > b T 2 MEEZL

#1 logCS Dt HE

logCS  Normal On P

L#ER 20+01 1.9+0.1 0.15
M#f{A 19+0.1 1.9+0.1 0.22
S #EA 0.8+0.1 0.6+0.1 <0.0001

# 2 Score DR

Score Normal On P

L #A 106.2+14.1 99.7+12.4 0.15
M #:/A 100.3+11.9 96.1+9.1 0.22
S#EfAR  99.3+13.9 779+11.3 <0.0001

W + R A n=18 paired-t
TI%, Normal & On TL, M #:/FICHEZET
I B IIRN - 7203 p=0.15, p=0.22), S HEKT
XA BEICEMEINME T L72(p<0.0001). Score %
logCS & FRIEEDFER & 72 5 72 (p=0.15, p=0.22,
p<0.0001).

V. B#

AWFZE Tl L7= ColorDx CCT-HD (A
Ay b7 A MEEZSRBEICHEL, AROIE
W, BEICERR e B ka2 B35 2
EMTED., FETFERE, EEL BT 100% &
I 10, (AT B O FEE RO EE B A R PTRE e
BETHDL ERESNTND 17189, D70,
AEIORERERIL, +oIEBGBEEREWE O &
EibND.

Bi 1901 S $EIR, K, AT T inE
RS L TV A ATREMER BV E R R TWn D, &
7=, WHES D% 500 nm LLF O E 2 AN
ZRESLCTWVWEETHD EHEL, HODH 19
I L XD S #EROIEEh A2 45 Z & T
FEHDFBEFNCARSL > TWAH ATREME N B D &k~
TWo. A, #ik=y 8T 2 MEEORIET
HFon7- S #EAD logCS & Score DA 225l
DAL TIE, S #HEROIEEB O % BB RS
LOLEZLND.

AWFIE TR LI Eab e~ 0 vV AD S tE
R & ColorDx CCT-HD TE/REIND T
¥ RV MERBME DR R A% X 5 127, &
DJFIK & 720 #2500 nm LA FOEEEED H
B, #9400 nm 75 480 nm TIIHAEG T ¢

EIME £ EHERZE n=18 paired-t
VB8 S HERORERIEDR R Z MK L T\ 5.
ZD7=®, On OIKAETIL logCS & Score (ZFH
BRIETRAONTEEZOND. [KTFIZLT
W28 On 2BV T, S #EfA Score O SEHIEN
Fail ® 75 # TEILT, AREFKAZETHITE
TlE/eno7z. 2%V, ColorDx CCT-HD T
BAEBT ANV IMEROFEIZ L D8R T
A N A HIE LToRER, BEE CIT RV E
TIEHDIN, AEBRIETRHESLERD S HEAR
WEOWHI N ONTZZ LRt I N T,
£7-, L, M#EKIZo0TIE, £ 540 nm 7
5 590 nm & 525 nm 7°5 560 nm F TOWE
a2l LTWDA, HEEFBT (VLD
JEFBRDK 90% & M2 TN DT, HREZEN
FONIEhoToEEZBND.
KAFFERDORFUTLL T D SR ET b 5. AHF
27CIX Normal & On CTHRIEZITo 72728, 7
A IV D DOEELEDPFEFIE L2 D0 TER
HTHD., £, AHFEORIGE ITFE 20.9+
0.3 DX RGUHER = N T A MN&E
AT, 2o, PEELHEEE, #EhL
VRART 4V ADFENE A — Y g
TOFHIARATHD. S5, SEITEES
DERE L7507 4 VAR LR 24T
ST=T8, FOMOENL > AT 4 L AITH
WTHAMIGE L [FREDOFRER & 2 20T TH
5. MZT, BV XEFHEGETOa L R
TANESRETS D EHESRTHDER,
Ko b 2 MESE L OBMRPEIZSWT SR
Thbd. HEEEOKRL 2Gm TOay 7 A



JE TR - /NPT - )l Sk

By A2 L
e
o

i --ﬂ—'.
O"‘--tl""‘

390 440

~
:
A (%)

=

=

M (nm)

..... S-CCSHlliiZ P Jé == L-CCSl i 1

M-CCSHll iz J=

VAT 4 NV L OB 54

5 ColorDx CCT-HD TE/REND T v KV MRIEE L B EAE M T 4 )V LOW RS
HA(@ITHEAELT VAL KHERNERE & OREREZRT. HABEGT 1V AX, L #Eo0
R ERE D AZFEI T H 5% 540 nm 7> 5 590 nm, M HEAROHIERIEDAZZEE TH 5K 525 nm 725
560 nm, S HEARDHIEIRAZDAZFEER T 5K 400 nm 7> 5 480 nm TIEA-FEIR O EHAZ D 3 5 240

HLTWS.

NI, HEREOa> s TR NEeEGbiEx 20
v b T AN EOBBIEICONT SR S M
N5, kxR mBh B. oM oA 5T KA =
Y E I A MNEEORERAEN RS VIUE, Bl
DREZRLENLENNED L 9 IREWE R
DNERPIT DL T ET U RAERT I EN
"REE B X D.

B DOBFFERE R D & BBLED B 2 Hffifb & L
TORTZENTERTD, ZOMRRE T —
2L LTABI DI EZ RO T2,

V. i

ColorDx CCT-HD TwitarEt 7 1 /L LfE A
DODHBEZL MR N T A MEEZHE LI
BMET L2, S #Eka s b T 2 NEEORER

TR G E2RY, S HEARTEE OIH] 2 K8l
e S L ORT LN TE.

VI. TR

1D SRR O & B RE—E I IR~
O —. HARANEY 2 2010; 22
24-28.

2)  MRFEIR, IMFIASE T, FIETE, il fw:
JI—kK. R HaeT. & 3 . H
JEE; 2022, P. 76-85.

3) WIE: XHHHEAT ) T EFD
HdF 2023; 284: 815-818.

4) Stockman A, Sharpe LT: The spectral

middle- and

long-wavelength-sensitive cones derived

sensitivities of the



5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

HEFOWEAEL T AV AEHIC K 2860 > b T 2 MEEZL

from measurements in observers of
known genotype. Vision Res 2000; 40:
1711-1737.

AEER, MARRME: AR EE OBZWNIIY
ERBRA &I TE. b b LWIRFE
2020; 37: 1055-1062.

LTS T v n A a— T RAE O L.
BRI OFE: 2017; 38 16-21.

(B, BrHE 2, WAIERE, e
0 S8 2R MEIE D A2 B AR KL 1T 38 1T 2 R Y
Wk, 725 LWIE 20155 321 1349-1354.
H Lo, EiLrSh, BB, i
H ERBHRBEIC B T 2 IR OB E I
R KIFTHE . HHRESEE 20105 39:
217-223.

HREKEE, AIEPEEE, ARG, M O
FIREHR RN ESARIC BT 5 —E Y
a7 7. bl LWIR 2005 22
821-825.

FHEER, AR, REE T, il R
RFEm—E Y a RITET D% &
Hou—vETYaryrr., BArR—EYa v
43 20155 158 58-62.

FlES VA B, AW ORI v —1
vav. o LWIRE 2007 24
1179-1186.

R, WA SET, REZE—, fh: B AR
TESALZEZMNA LTV ASD OH HH
FE~OHERIRSEIC X HHE. LD Wit
202; 29: 123-131.

U8 PR, JRELA, WIS, fl VDT F
EIEHTIER L XD N T AR
A% E CAT2000® % I\ 7= AR RE R T
—iEOL L U XIREED B R, MRS 1A
OREL—. H=o LWIRE 20155 32
1499-1502.

Ui Py s SRR & AR —
AN EBZDH—.
30: 1093-1100.

IR G
H7= 5 LWIRE 2013;

15)

16)

17)

18)

HEPF ADO B —E Y 3 HSRIERILE.
H7= 6 LWIRFE 2018; 35t 603-610.

Rabin J, Gooch J, Ivan D: Rapid
quantification of color vision: the cone
contrast test. Invest Ophthalmol Vis Sci
2011; 52: 816-820.

Rabin J: Quantification of color vision
with sensitivity. Vis
Neurosci2004; 21: 483-485.

Rabin J: Cone specific measures of

cone contrast

human color vision. Invest Ophthalmol
Vis Sci1997; 37: 2771-2774.



JE TR - /NPT - )l Sk

Changes in cone contrast sensitivity

using a yellow tinted film in young adult humans

Shota Haraguchi?, Mineko Ono?, Natsumi Ishikawal
1) Department of Rehabilitation, Visual Science Course, Faculty of Medical Science and

Welfare, Tohoku Bunka Gakuen University

Abstract

[Purpose] To investigate objective changes in long (L), middle (M), and short
wavelength sensitive (S) cones contrast sensitivity with and without using a yellow
tinted film. [Subjects and methods] The subjects were 18 eyes (20.9+0.3 years old,
corrected visual acuity of 1.0 or more in decimal) of 10 patients with no eye disease
other than refractive error. The film used was a paper ink ribbon. The cone contrast
sensitivity (CCS) was measured using the ColorDx CCT HD software for color vision
test. We used the Landolt ring corresponding to the L, M, and S cones. The
measurements were recorded with the film non-covering target (Normal) and the
covering target (On). We compared the logCS values and scores of each CCS with and
without the film. [Results] Regarding the L, M, and S cones, the logCS values were 2.0
+0.1, 1.9%+0.1, and 0.8+£0.1 without the film and 1.9+0.1, 1.9+0.1, and 0.60.1 with
it. No significant difference was observed under the L. and M cones. The S cone
significantly reduced. The scores were 106.2+14.1, 103.3£11.9, and 99.3 =13.9
without the film and 99.7%12.4, 96.1%9.1 and 77.9%+11.3 with it, similar to the logCS
values.[Conclusion]Measurements with of CCS with the ColorDx CCT-HD showed that
the sensitivity of S-CCS using the film significantly reduced in young adult humans,

objectively demonstrating suppression of the S cone activity.

[Key words] Yellow tinted film, ColorDx CCT-HD, S cone contrast sensitivity



