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Introduction

We investigate the effect of sleep on the consolidation of the McCollough
effect—a long-lasting orientation contingent color aftereffect. Earlier (VSS,
2007), we showed that a visual aftereffect (AE) dissipates while an observer
remains awake during the retention period following induction. However,
protecting the visual system from exposure while awake can help retain the
AE aswell. Here, we compare the magnitudes of the AEs retained in sleep vs.

wake—visual deprivation.

In a more direct test of the interference hypothesis of sleep function in AE
retention, we further stimulated the visual system in sleep (ganzfeld) to
determine if visual stimulation in sleep causes the AE to dissipate.

Experimental Stimuli and Protocol

Induction

10 s
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5 min. total

12.7 cd/m?
3.4 cyc./deq.

Pre-/Post-Induction Tests

Task: which is greener: left/right?

Vary level of green/red in vertical, horizontal stripes separately
using method of constant stimuli

76.1%

Wake

—0—— Pre-induction test

——o0—— Post-induction test (10-30 min. after induct.)
——o0—— Post-induction test (8 hours after induct.)
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Wake (visual deprivation) vs. Sleep

Marginally Significant
(P =0.0876)

93.0%

Sleep

During sleep, the eyes remain shut and consequently there is no external
visual stimulation. Visual deprivation during wake had a similar impact
as sleep—both similarly helped retain the AE.

Sleep (8 hrs)

Wake (visual deprivation)

Sleep (stim.) - Mono. Induct.

Pre-induct. Post-induct. Pre-induct. Post-induct.
Test Induct Test Post-induct. Test Induct.Test Post-induct.
(Mono) Re-test (Mono) Re-test
V¢ \/ Wake ¢ V¢ Y Sleep ¢
11 7/ 11 /
AM Avg: 7.59 £ 0.3 hrs PM PM Avg:7.06 £ 0.5 hrs AM
Sleep Sleep (stim.) - Bino. Induct.
Pre-induct. Post-induct. Pre-induct. Post-induct.
Test INduct.Test Post-induct. Test INduct.Test Post-induct.
(Mono) Re-test (Bi) Re-test
Yy Sleep V| by slee v
11 / 11 /
PM Avg: 7.53 + 0.6 hrs AM PM Avg: 7.25 +0.7 hrs AM

Relative greeness of horizonal wrt vertical

Pre-induction Test

Induction
(Monocular)

Post-induction Test
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Full-Field Stimulation (Ganzfeld) in Sleep

93.5% 92.6%

Monocular Induction Binocular Induction
(Induced Ganzfeld eye) (Induced Ganzfeld eye)

Contrary to our expectations, overnight homogeneous full-field
stimulation (i.e. a flickering sequence of LEDs on the outside of the eyelid)
had no measurable effect on the strength of the AE.

—O0—— Pre-induction test
——o—— Post-induction test (10-30 min. after induct.)

——o0—— Post-induction test (8 hours after induct.)
Monocular Induction Binocular Induction
(Induced Ganzfeld eye) (Induced Ganzfeld eye)
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Conclusions

Sleep had a similar effect on AE retention as the lack of visual exposure.

Lack of visual exposure provides protection from visual interference.

The results are consistent with the idea that sleep helps retain the plastic
change by shielding the memory from sensory interference.

Homogeneous full-field stimulation (Ganzfeld) in sleep failed to have any
Impact on AE retention.

Patterned visual stimulation (achromatic gratings) in sleep is likely to be a
more direct test of the interference hypothesis of sleep function in the
retention of visual induction.

Method:Visual Stimulation in Sleep

Apparatus for the visual stimulation in sleep experiment. (A) A circuit

was designed to control an array of LEDs. (B) The array can be comfortably
placed over one eye; the other eye is blocked from visual stimulation. The
apparatus is small and can be kept in the pocket while the observer sleeps.
(C, D) The lights kept flickering in a sequence pre-programmed by the
experimenter.
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