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Introduction
Mice homozygous for the Clock mutation have been shown to have less NREM
slesp and greater wakefulness than wild-types'2,

One hypothesis for this finding is that the Clock mutation siows the build-up of
homeocstatic sleep load.

*+ Slow-wave activity (0.5-7 Hz} EEG data measured during waking had been shm
1o with sleep d tion in manner P g with load®
As such, it has been demonurmod to be an accurale marker of sleepiness in
humans* and rats®

In this experiment we explored whether siow-wave activity during enforced waking
also increases in the mouse and whether this phenomenon may be altered by the
presence of the Clock mutation,

Methods

+Nine wild-type C57BUS mice (age:16.0 + 0.2 wks) and six C57BUS mice homozygous
for the Clock mutation (age:17.3 £ 0.2 wks) were obtained from the Norih
University breeding colony

*Mice were housed under & 12 hour light / 12 hour dark cycle (LD 12:12) for ten
weeks with food and water available ad lib.

«All mice were gically imp

L yograph (EMG) rding
«After recovery from surgery (10 days), EEG and EMG waveforms were recorded for
@ 48 hour baseline period.
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*Mice were forced to maintain wakefulness using the gentle method handling for six
hours beginning at lights on (ZT 1-8).

*Recovery sleep was recorded for the next 18 hours.

Data Analysis:

*EEG and EMG waveforms were recorded and analyzed using the 4100 recording
system and Sirenia soft (Pinnacle Ti gy Inc, | , KS).

Al d fi were I d by an expert scorer into 10 sec. epochs of

WAKE, NREM or REM sleep.

*Fast Fourer Transform analysis was applied to each epoch for the following
fraquency ranges (defta 0.5-4 Hz, theta 4-8 Hz, alpha 8-15 Hz, beta 15-25 Hz and
gamma 25-40 Hz). Epochs containing artifact were flagged and excluded from
spectral analysis.

«All power measurements during the six hour enforced wake period were averaged
by hour and normalized 1o the power in that band during the first hour of the forced
waking period.

Results

= FFT analysis was complated on 87% of the epochs during the forced waking period
(Table 1).

Results (continued)

« Similar to previous studies'?, Clock mice demonstrated more wakefulness and
less NREM sleep than wild-types (Figure 1)

Wake %

NREM %

REM %

*Sieep amounts for both wild-type and Clock mutant mice did not differ during the six hour

forced waking period {P=0.32; t-test) (Table 1)

wake NREM artifact total
Wild-type 1800 £+ 268 68 + 49 292+ 255 2160
Clock/Clock 1778 £+ 259 103 + 84 279 &+ 243 2160

Tor all wild-type and Clock mutant mice during the enforosd wake perbod.

= 3 Figure 2 a)
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Results (continued)

* Clock mice continue to sleep less during the recovery period (Fig 2a) and do nat
show a significant increase in overall sleep time compared to baseline (Fig 2b).

* Slmular to wild-typas, recovery NREM dalta power in Clock mutants demonstrates a

g over basaline which decli over time (Fig 3).
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* Waking delta power increases in both wild-type and Clock mutants over time.

*The in low freq Y power is sigi less than wild-types (Fig 4).
sHigher frequency speciral bands show no change from baseline over time.
Conclusions

sIncreases in delta power can be reliably measured in @ mouse species and may
comelate with the increase in homeostatic load
*Clock mice have less sleep and lower delta power increase than wild-types during
recovery from forced waking.
*The increase in low frequency spectral power during waking is lower in Clock
homozygotes.
*These results support the hypothesis that the Clock mutation influences the sleep
homeostatic process.
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