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Consolidation of procedural memory and sleep

Tokuyama, Kumpei
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Recent studies suggest that insufficient sleep is a risk of diseases such as

obesity, diabetes, cancer etc. In addition, sleep also play an important role in memory
consolidation: both of declarative and procedural memory. The present study hypothesized that
practice of skill induces memory consolidation, which might affect sleep architecture, and use of
chopstick and ball throwing were used as experimental task. Subjects are familiar with both skill,
but because of unilateral nature of the task, it is difficult to perform with non-dominant hand. In
other words, all subjects know the task but can’ t perform with non-dominant hand, and it require
memory consolidation of procedural memory. After using chopsticks for 3 meals (experiment 1) and
ball throwing practice (experiment Il) with non-dominant hand, sleep was monitored using
polysomnography.

Both tasks didn’ t increase SWS (deep sleep) nor REM sleep, but tended to increase alpha wave;
index of awake was less during sleep.
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p
(nin) 621 + 41 1083 * 81 <0.01
(nin) 620 + 51 1104 + 92 <0.01
(nin) 657 + 49 978 + 63 <0.01
(min) 1898 + 101 3165 + 157 <0.01
« 2
(nin) 420 420

(nin) 398.5 + 5.0 404.3 + 3.6

(nin) 24.2 £ 5.0 15.7 + 3.6

1 (min) 48.3 + 8.1 40.5 + 5.6

2 (min) 194.6 + 9.7 208.9 + 5.7



3 (nin) 83.1 + 8.7 86.3 + 8.7 NS
(nin) 69.9 + 7.9 68.8 + 6.6 NS
(nin) 12.8 + 3.4 4.4 +1.1 0.05
(nin) 72.6 + 8.5 90.1 + 12.9 0.089
) 94.2 1.2 96.3 + 0.9 NS
() 134.2 +11.6 141.4 + 12.3 NS
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P
1 (nin) 43.6 £ 5.5 48.8 + 5.1 NS
2 (nin) 26.4 + 3.6 14.3 + 3.8 NS
12 (min) 70.0 + 6.6 63.1 + 6.3 NS
3 (nin) 4.5 +2.9 16.4 + 3.6 0.013
4 (min) 8.7 + 3.9 6.0 + 2.1 NS
3 4 (min) 13.2 + 4.1 23.3 + 4.1 0.003
83.1 + 8.7 23.3 4.1 NS
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+0.2(km/h) +1.27(kn/h)
+1.0(km/h) +0.47(km/h)
+2.47(kn/h) +2.0(km/h)
1 (kn/h) 97.3+ 0.5 72.0% 5.0
2 (kn/h) 97.5+ 0.5 73.3+ 5.0
2 (kn/h) +0.2+ 0.2 +1.3+ 0.4
+0.2 (km/h) +1.3(km/h)
p
(nin) 457 + 24 458 + 15 0.95
(nin) 1.3+1.4 1.2 + 0.6 0.84
) 95 + 5 95.4 + 3.2 0.952
(nin) 58 + 31 73 + 24 0.237
(nin) 24 + 24 22 + 16 0.95
N1 (min) 48 + 8 70 + 24 0.348
N2 (min) 238 + 6 241 + 30 0.872
N3 _(min) 113 + 27 74 + 18 0.099
u V?) 308959 + 80544 279127 + 21615 0.479
(u V> 117170 + 2430 10412 + 2258 0.085
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