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Optical Density of Human Macular Pigment in Spectral
Sensitivity Measurements

Kei Mihara, Akiko Kubo, Atsushi Kandatsu
and Kenji Kitahara
Department of Ophthalmology, Jikei University School of Medicine

Abstract

Optical density of the human macular pigment was measured by studying the spectral sensitivities
to 1°, 200 ms test flashes on a 430 nm monochromatic background in the fovea and 10° outside the fovea.
Narrow-band (6 to 10 nm half band width) interference filters were used for the test lights. The
difference between the spectral sensitivity in the fovea and outside the fovea coincided with the optical
density of the macular pigment estimated previously by psychophysical means. We suggest that this
method is useful for investigating the optical density of human macular pigment. (J Jpn Ophthalmol
Soc 97 : 1325—1331, 1993)
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400 —9.244 —9.24

410 —9.463 —8.817 —9.643 —9.31

420 —9.303 —8.535 —9.383 —9.08

440 —9.026 —8.276 -—9.108 —8.8 —9.562 —9.56
450 —83.992 —B8:242 -—=0.069 —8.77 —9.478 —9.444 —9.373 —9.43
460 —3.899 —8.163 —B8.066 —8.68 =9.3 —9.216 -—9.242 -9.25
470 —8.597 —7.984 —8.686 —8.42 =811 -—9.072 —9.03 —=8.09
480 —8.5643 —7.814 —8.634 —8.33 =808 —8.921 —8.921 —8.96
490 —8.406 —7.695 —8.543 —8.21 —8.875 —8.797 —8.817 —8.83
500 —8.188 ' —=7.587 —8.376 ' —8.04 —8.83%5 —8.719 -—8.705 —8.75
510 —7.894 —7.281 -—8.042 -—7.74 —8.748 —8.664 —8.647 —8.69
520 —7.678 —7.106 —7.914 -—7.57 —8.658 —8.589 —8.55 ~8.6
530 —7.628 —7.006 —7.88 =17.52 —8.602 —8.595 —8.536 —8.58
540 ~7.529 —6.989 —I1.72 —7.41 —8.535 —8.508 —8.458 —8.5
550 —7.488 —6.948 —7.65 —7.36 —8.585 —8.503 —8.406 —8.5
560 —7.434 —6.912 -—7.602 —7.32 —8.49 —8.453 —8.329 -—8.42
570 —7.437 —6.89 —7.544 —7.28 —8.527 —8.417 —8.308 —8.42
580 —7.353 —6.741 —7.454 -—7.18 —8.435 —8.33 —8.294 —8.35
590 —7.343 —6.766 —T7.464 —7.19 —8.425 —8.306 —8.225 —8.32
600 —7.39 —6.787 —T7.468 —7.22 —8.385 —8.241 —8.248 —8.29
610 —7.448 —6.856 —7.531 —7.28 —8.417 -8.211 -—8.293 -—8.33
620 —7.556 —6.938 —7.608 —7.37 —8.511 —8.419 —8.387 —8.44
630 =677 —7.028 —T.714 —=T7.47 —8.635 —8.526 —8.525 —8.56
640 —7.834 —7.236 —7.876 —7.65 —8.743 —8.642 —8.681 —8.69
650 —8.05 —7.448 —B.063 —7.85 —8.956 —8.849 —8.813 —8.87
660 =8.312, —=7.71 —£.306 —=8.11 —9.091 —9.099 —9.041 —9.08
670 —8.578 —8.075 —8.543 -—8.4 —9.462 —9.36 —9.348 -—3.39
680 —8.891 -—8.272 —8.873 -—B.68 —9.684 —9.608 —9.595 —9.63
690 =872 —B.53 =148 ' —8.95 —9.933 —9.828 —9.903 —9.89
700 —9.443 —£.808 —9.443 —9.23 —10.101 =10.1

({7 log photon sec'deg?)
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410 —9.476 —9.384¢ —9.748 —9.54
420 —9.267 —9.198 —9.569 —9.34
440 —9.213 —8.972 —9.369 —9.18 —9.453 —9.45
450 —-9.077 —8.936 —9.31 —=0.11 —9.534 —9.341 —9.645 —9.51
460 —8.945 —8.825 —9.167 —8.98 —9.412 -—-9.271 —9.587 —9.42
470 —8.644 —8.478 —8.842 —8.65 —9.24 —9.165 -—9.385 —9.26
430 —8.58 —8.441 —8.739 —8.59 —9.147 —9.119 —9.258 -—9.17
490 —8.446 —8.339 —8.694 —8.49 —9.085 —8.996 —9.164 —9.08
500 —8.257 —8.129 —8.417 -—8.27 —9.016 —8.858 —9.132 -9
510 —8.139 -—7.95 —8.218 - =81 —8.923 —8.812 —9.017 —8.92
520 —7.933 -—7.768 —8.109 —T7.94 —8.852 —8.775 —8.936 —8.85
530 =7.885 —7.686 —7.487 —7.84 —8.805 —8.822 —8.876 —8.83
540 —7.758 —T7.57 —7.909 -7.75 —8.781 —8.812 —8.704 =877
550 =7.685° —=7.5338 —7.74 —7.65 —8.694 —8.78 —8.738 —8.74
560 —7.65 —7.468 —7.793 —7.64 —8.644 —8.673 —8.724 —8.68
570 —7.718 =741 —9.7867 —7.63 —8.635 —8.632 —8.688 —8.65
580 —T662 —F.421 —7.72 —7.6 —8.623 —8.549 —8.634 —8.6
590 —7.658 —7.421 -—-7.722 ~-T7.6 —8.628 —8.577 —8.657 —8.62
600 =03 =7l —7.776 —7.63 —8.584 —8.719 —8.686 —8.66
610 =71.97%6 -—7.517 -—7.805 -—7.7 —8.677 —8.741 -—8.785 —8.73
620 —7.841 -—-7.615 -—7.83% -—7.76 —8.811 —8.848 —8.918 —8.86
630 —7.876 —7.712 —8.005 -7.9 —8.926 —8.931 —9.085 —8.98
640 —8.09 —7.91 —8.191 —8.06 —9.162 —9.137 —9.209 —9.17
650 —§.358 —8.146 —8.437 -—8.31 —9.323 —9.484 —9.451 —9.42
660 —8.573 —8.41 —=3.67 —8.55 —9.514 -—9.695 —9.627 —9.61
670 —8.894 —8.626 —8.992 —8.84 —9.709 —10.042 —9.861 —9.87
680 —9.259 —9.011 -—9.249 —9.17 —0.863 —10.222 -—9.981 —10.02
690 —9.572 —9.346 —=9.55 —9.49 —10.005 —=10.103 —10.05
700 —9.804 —9.577 —9.779 —9.72
(HifZ log photon sec~'deg?)
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HIR=EE 97% 115

£3 BREEM 0 430nm EEERFICE T 5 FHEEEORE

BE(m) Al L AT S ST FLE oA hOAEE hUsHE RO
1EH 2@ g 3EE  EHE 1EE 2[@H 3EE  CRHE
400 —9.532 —9.53
410 —9.477 —9.569 —9.52
420 —-9.238 —9.288 —9.307 —9.28 —9.588 —9.59
440 —5.056. —8.957 —9.12 —9.04 —-9.684 —9.756 —9.567 —9.67
450 —8.052 —8.873 —9.053 —8.96 —9.493 —9.589 —9.358 —9.48
460 —8.839 —8.785 —8.886 —8.84 —-9.327 —9.462 —9.18 —8:32
470 —8.651 —8.587 —8.754 —8.66 —9.136 —9.252 —8.974 —9.12
480 —8.401 —8.454 —8.454 —8.44 —-9.038 —9.22 —8.926 —9.06
490 —8.267 —8.158 —B8.361 —8.26 —8.949 —9.108 —8.795 —8.95
500 —8.152 ~7.919 —8.223 —8.1 —§.809 —8.903 —8.705 —8.81
510 ~7i817  —=T7.65 -7.927 —7.8 —8.775 —8.892 —8.611 —8.76
520 =7.691 =7.502 —V.792 =7.63 —8.689 —8.85 —8.504 —8.68
530 =T:660 =T.428 —WI133 =758 —8.684 —8.835 —B8.483 —8.67
540 —7.427 -—7.387 —7.668 —7.49 —8.624 —8.766 —8.427 —8.61
550 =7:437 —=7.367 —T:658 =7.49 —8.564 —8.678 —8.397 —8.55
560 ~T.469 —7.283 —T.642 ~—=T7.46 —8.405 —8.633 —8.366 —8:D
570 —7.44 —7.197 —=F.55 =74 —8.476 —8.628 —B.357 —B.49
580 —-7.411 —7.306 —7.488 —7.4 —8.529 —8.644 -8.332 —8.5
590 488 =T7281 =T 409 =Tl —8.476 —8.567 -—B.328 —8.46
600 —7.438 -—7.231 -—7.521 —7.4 —8.595 —B.562 —8.352 —8:5
610 —7-494 (=720 =%517 —-T4l —8.579 —8.629 —8.381 —8.53
620 —7.596 —7.249 -—7.592 —7.48 —8.733 —8.762 —B.446 —B.65
630 —7.72 ~7.882 =7.699 7.8 —8.792 —B.934  —B.578 —B.77
640 —7:853 —7561 =%8W =776 —8.89 —8.999 —8.734 —8.87
650 —7.978 —7.844 —8.084 -—7.97 —9.058 —9.224 -—8.919 —9.07
660 ~8.254 —8.119 —8.3 —8.22 —9.389 —9.466 —9.137 —9.33
670 —8.479 —8.385 —B.525 —8.46 -9.688 —9.718 —9.39 —9.6
680 =875 —8:T42 =87192 =—=B.77 -9.908 —9.921 —9.708 —9.85
690 —9.048 —9.073 —9.087 -—9.07 —10.162 —10.236 —9.904 —10.1
700 —9.442 —9.331 —9.388 —9.38 —10.379 —10.345 -=10.175 —10.3
(¥ log photon sec™'deg?)
%4 BEHEROALFRENESREENILE
: T = ;

% & 2l & ﬁgﬁ% " (nr;? )& A (%ensitifﬁ)
Wald’  (1945)  Sensitivity 10 460 0.50
Stiles” (1953)  Sensitivity 1 460 0.50
Stabell®  (1980)  Sensitivity 1 460 0.28
Kilbride? (1988) Fundus reflectometry 7 460 0.22-0.45
Pease® (1987)  Sensitivity 27 460 0.21-0.77
EEH Sensitivity 3 460 0.52, 0.58, 0.64
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