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The Effect of Pupillary Area and Senescence on Contrast Threshold
as Determined by Human PVECP Latency
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Abstract

We studied the effect of pupillary area on contrast threshold determined by the peak latency of
the P100 component of pattern visually evoked cortical potentials (PVECP) in normal young and
elderly subjects. The subjects had a visual acuity of 1.0 or better and were divided into the young group
and elderly group. PVECPs were responses to a black and white checkerboard pattern stimulus
displayed on a television monitor. The reversal rate of a pattern was 3 times/sec. The pupil was dilated
with cyclopentolate and an artificial pupil of 6, 5, 4, 3 and 2mm in diameter was used. The contrast of
a pattern was varied in 7 steps of 80, 60, 40, 20, 10, 5 and 2.5% for each pupil and the check size was
kept constant as 30 minutes. The PVECP contrast threshold (T) by latency was defined as the contrast
necessary for obtaining a criterion P100 latency of the upper limit of age matched normal subjects
with 4mm artificial pupil size. Pupillary area was represented by A and there was a correlation of
logT=—k log A+C, where C was constant. The obtained contrast threshold was higher in the elderly
group than in the young group, but the differences were small with small pupil size. There were fewer
differences in contrast threshold between young and elderly group in small pupil. (Acta Soc Ophthal-
mol Jpn 92:1185—1189, 1988)
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{(Mean+S.E) n=11
Contrast (%)
Pupillary 80 60 10 20 10 5 2.5
Diameter (mm)
6 102+3.1 | 107+3.4 | 108+2.9 | 10743 | 116+3.3 | 120H4.4 1 12847.0
n =10 n=
1 ) . . 123+5.1 | 137+9.8
5 105+3.4 | 1083.6 | 11243.6 | 115+5.2 | 123+5.3 | 123%5.1 | 13729,
. ; . cn | maw 4 | 18E40 |13545.8
1 108+3.7 | 109+3.2 | 111£3.1 | 116+3.2 | 122+3.3 | 128241 | 1355
3 114+4.1 | 11522.7 | 115+3.0 | 118+3.0 | 128+5.0 | 133%2.8 [ 13625,
2 115+3.8 | 118+3.6 | 1243.2 | 128%3.2 | 136252 | 13626.7 | 143%12.8
(msec)
£2 SEBTOPI00ESHEN &
BEDTH O n RETE O, FEiMiin=11
(Mean+S.E.) n=11
Contrast (%)
Pupillary 80 60 10 20 10 5 2.5
Diameter (mm)
6 16%2.0 | 117+2.8 | 119+3.0 | 12142.4 | 12723.7 | 13930 | 45E7.0
5 117+3.6 | 118+4.2 | 118+2.9 | 126+4.0 | 13p+4.1 | 140259 | 15038
4 118+4.1 | 121+3.6 | 127438 | 120443 | 13346 | 11E27 | 138256
3 120+4.1 | 123£3.3 | 130£4.0 | 130+4.7 | 13623.8 | 1M4623,0 | 143£8:0
2 12522.6 | 130%3.0 | 132+3.2 | 140+2.6 | 142640 | 1Z58 151283
(msec)
%3 HFEHOIEE T
MSEC & fadn - T IHRIE 0 & L7
(Mean+S.E.) n=11
Contrast (%)
Pupillary 80 60 10 20 10 5 2.5
Diameter (mm)
6 3.6+0.60 | 4.3+0.56 | 3.8+0.55 | 3.520.50 | 3.2:40.41 | 2.3+0.39 | 0.93+0.36
5 3.6+0.43 | 4.0+0.57 | 4.14£0.76 | 3.3%£0.58 | 3.2£0.61 | 2.0£0.36 | 0.95%0.36
4 3.840.52 | 3.60.65 | 3.7+0.48 | 3.240.49 | 2.9+0.58 | 2.0+0.48 | 0.57%0.23
3 4.0+0,50 | 3.9+0.59 | 3.3+0.49 | 3.4+0.48 | 3.040.42 | 2.3+0.39 | 0.54+0.27
2 3.8+0.53 | 4.0+0.38 | 3.9+0.57 | 3.8+0.61 | 3.040.44 | 1.3+0.63 | 0.550.30
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B4 BERBORN%
METE e > B IRIE 0 & L1z
(Mean+S.E.) n=11
Contrast (%)
Pupillary 80 60 10 20 10 5 2.h
Diameter (mm)
6 4.6+0.57 | 4.6%0.34 | 4.3+0.50 | 3.5+0.28 | 3.4%0.34 2.520.20) 0.68+0.20
5 5.0£0.46 | 4.1+0.52 | 3.7x0.50 | 4.3+=0.40 | 2.7x0.39 1.9+£0.57 | 0.65%0.30
4 5.1£0.56 | 4.8+0.95 | 3.8+0.38 | 4.0+0.56 | 3.4%0.42 1.7£0.42 | 0.66£0.30
3 4.5+0.60 | 4.4+0.58 | 3.7£0.52 | 3.0%£0.42 | 3.0£0.41 1.6%£0.51)0.65%0.33
2 4.4+£0.56 | 3.510.44 §.320.70 | 3.6=0.42 | 3.1x0.54 | 0.77%£0.33 | 0.60%£0.30
(V)
v b5 A b RREE K 2SR A R T A TEL2mm 2) Penne A, Fonda S: Influence of pupillary size
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