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Fig. 1. These indicate ERG waveforms of a rat (No. 4)
in LD. The upper waveform was recorded at 11:00
(light period) and the lower was recorded at 23:00
(dark period). The amplitudes of a-wave and b-wave at
23:00 were 125.7 1V and 419.3 xV, and these were
28.3% and 17.2% higher than those at 11:00, respec-
tively.
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Table 1. The absolute amplitudes of a- and b-waves in each animal on LD and DDs 61, 85, 95 and 117.

a-wave amplitude (V)

b-wave amplitude (V)

Animal No. LD DD61 DD8 DD95 DDI117 Animal No. LD DD61 DD85 DD 95 DDI117
1 Maximum 192 189 178 173 169 1 Maximum 688 597 582 549 591
Minimum 123 140 126 110 117 Minimum 482 468 475 456 436
Mean 167 166 150 139 147 Mean 594 533 522 493 540
2 Maximum 117 108 138 132 142 2 Maximum 432 288 331 330 362
Minimum 88 68 96 84 T Minimum 296 196 232 234 231
Mean 102 94 123 111 111 Mean 374 237 301 291 307
3 Maximum 102 108 109 106 106 3 Maximum 431 302 295 290 312
Minimum 78 80 74 61 65 Minimum 255 250 219 224 236
Mean 90 93 90 84 93 Mean 325 276 262 260 284
4 Maximum 154 155 149 133 ND 4  Maximum 413 362 357 343 ND
Minimum 67 78 99 70 ND Minimum 257 255 272 255 ND
Mean 113 131 124 104 ND Méan 341 324 321 303 ND
5 Maximum 137 155 122 ND ND 5  Maximum 427 395 335 ND ND
Minimum 98 66 79 ND ND Minimum 358 283 243 ND ND
Mean 118 124 102 ND ND Mean 394 346 292 ND ND
6 Maximum 143 - — — - 6 Maximum 524 — — - -
Minimum 110 - - — - Minimum 445 - — - -
Mean 129 — - - - Mean 490 — — — —
7 Maximum 79 — - - - 7 Maximum 260 — — — -
Minimum 60 — - - — Minimum 223 — — — —
Mean 72 — - - — Mean 244 — — — —
8 Maximum 186 - - - - 8 Maximum 659 - - - -
Minimum 146 - - - — Minimum 560 — - — -
Mean 171 - — — - Mean 613 — — — -

The data which were not recorded on DD 95 or 117 by problems with the electrodes in 2 animals (Nos. 4 and 5)
were expressed as ND. The data which were not recorded in 3 SCN lesioned rats (Nos. 6, 7 and 8) on DDs.
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Fig. 2. Circadian changes of a- and b-wave amplitudes
under the 12-hour light/dark cycle. ERGs were record-
ed every 4 hours for consecutive 48 hours. Data were
expressed as percentages of the mean value of 13 con-
secutive measurements. Each point represents mean
of 5 rats. Vertical line shows the standard deviation.
The white bars and black bars indicate light periods
and dark period, respectively. “a” and “b” indicate
peaks or trough of the a- and b-waves, respectively.
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Fig. 3. Circadian changes in a-wave amplitude in rats on LD and DDs 61, 85, 97 and 117. ERGs were recorded every
4 hours for a consecutive 48 hours. The values for same time point of the first and second days/the second and third
days were averaged in this figure. White circles indicate peak time points calculated using the least squares method.
ERGs were not recorded from 2 of 5 animals (Nos. 4 and 5) on DD 97 and/or 117 because of problems with the elec-
trodes in the animals. The time in each figure indicates circadian time (CT) in DD. CT 0, CT 12 and CT 24 indicate
extrapolated 7:00 (light onset), 19:00 (light off) and 7:00 (light onset) in LD, respectively.
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Fig. 4. Circadian changes in b-wave amplitude in rats on LD and DDs 61, 85, 97 and 117. ERGs were recorded every
4 hours for a consecutive 48 hours. The values for same time point of the first and second days/the second and third
days were averaged in this figure. White circles indicate peak time points calculated using the least squares method.
ERGs were not recorded from 2 of 5 animals (Nos. 4 and 5) on DD 97 and/or 117 because of problems with the elec-
trodes in the animals. The time in each figure indicates circadian time (CT) in DD. CT 0, CT 12 and CT 24 indicate
extrapolated 7:00 (light onset), 19:00 (light off) and 7:00 (light onset) in LD, respectively.
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Fig. 5. The upper 2 figures show circadian changes of
ERG amplitudes and another shows that of locomotor
activity in LD for 1 animal (No. 3). White circles indi-
cate peak time points calculated using the least squares
method.
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Fig. 6. The upper 2 figures show circadian changes of
ERG amplitudes in DD 85 and another shows that of
locomotor activity in DD 83 for 1 animal (No. 3). White
circles indicate peak time points calculated using the
least squares method.
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Fig. 7. The left figure shows circadian changes in the a- and b-wave amplitudes ovér a 12-hour light/dark cycle in

SCN lesioned rats. ERGs were recorded every 4 hours for a consecutive 48 hours. Data were expressed as percent-

ages of the mean values of 13 consecutive measurements. The vertical line shows the standard deviation. The white
bars and black bars indicate the light and dark periods, respectively. The right figure shows the circadian rhythm of
locomotor activity under the 12-hour light/dark cycle in SCN lesioned rats. Locomotor activity was recorded every
hour. No circadian rhythm was observed in the ERGs or locomotor activity in SCN lesioned animals.
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Fig. 8. Series of photograph of the SCN in one of the SCN lesioned rats. The figures show the lesion of the SCN
(allows) at anterior (A, X20), middle (B, X20) and posterior (C, X20) portions of the SCN. ACA: anterior part of
anterior commissure, AC: anterior comissure, F: fornix, OX: optic chiasm.
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Circadian rhythm in the electroretinogram (ERG) in continuous darkness (DD) over a long period
were examined to find whether a free-running rhythm in retinal function exists in rats and if the rhythm is
related to the circadian control system in the suprachiasmatic nucleus (SCN) in SCN lesioned rats. ERGs
were recorded every 4 hours over 48 hours under a 12-hour light/dark cycle (LD) in SCN non-lesioned or
lesioned rats, and on days 61, 85, 97 and 117 in DD in SCN non-lesioned rats. Locomotor activities were
examined concurrently to compare the rhythms in the ERG.

The amplitudes of the a- and b-waves changed in a circadian fashion in both LD and DD in the SCN non-
lesioned rats. The acrophases shifted for every measurement in DD. The mean free-running period in the
ERG and locomotor activity rhythms were 24.50 hours. However, no circadian rhythm was observed in the
ERG or locomotor activity in the SCN lesioned rats.

These results indicated that a circadian rhythm exists in the rat retinal function, in which the rhythm
free-runs with the same periodicity as that for locomotor activity, and a circadian rhythm for retinal function
was confirmed to be associated with the SCN.



