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IntroductionIntroduction
•  EEG recording in mice presents a great potential for examining the 

genetic underpinnings of sleep as well as seizure-related disorders.  

However, multiple channel recording has been difficult due to the small 

skull  space on which to place multiple surface electrodes.  

•  Unusual EEG activity in awake, freely moving mice has also been 

difficult to monitor due to excessive electrical noise produced by 

movement of the head tether.

•  These experiments were undertaken to test the functionality and 

demonstrate that a new sleep recording system developed by Pinnacle 

Technology Inc. is capable of recording  two EEG channels and one EMG 

channel from tethered mice both when moving as well as when asleep. 

ResultsResults

•  24 hour sleep amounts show normal circadian rhythmicity in all three 

strains of mice (figure 4).

•  Sleep architecture appears normal as evidenced by hypnogram 

analysis (figure 5).

•  Sleep amounts over the entire 24 hours for all three strains are 

normal (table 1)  as compared to previously published results1,2,3

•  Total sleep time in the six hours following a six hour sleep 

deprivation period shows an expected rebound (figure 6).

ConclusionsConclusions

•  Use of the prefabricated circuit board  allows for the accurate placement 

of four recording electrodes on the mouse skull without the need for opening 

of the body cavity.

•  Sleep times and patterning are normal in three common mouse strains.

•  Sleep deprivation produces a measurable rebound effect.

•  This system represents the first turnkey solution for recording two EEG 

channels along with a single EMG from a tethered mouse. 

Results (continued)Results (continued)
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MethodsMethods
•  In order to achieve multiple recording 

channels, a specially designed circuit 

board and head mount connector were 

fabricated (figure 1a).

•  To compensate for cable noise artifact, a 

100X preamplifier unit was also integrated 

into the cable tether (figure 1b).

EEG CHANNEL #1

EEG 
CHANNEL #2

AGND

Figure 1: Head mount 
connector and preamplifier 
tether connector. (patent 
pending) 

•  The circuit board was attached to the mouse skull using four 

commercially available screws (Small Parts #000-120-2)  and configured 

to obtain two channels of EEG activity (figure 2). EMG activity was 

recorded using two stainless steel recording electrodes inserted into the 

trapezius muscle. 
Figure 2: Head mount 
connector showing attachment 
points on mouse skull. 

•  System validation was accomplished by recording from three well-

characterized strains of mice (C57BL/6J, BALB/cJ & DBA/2J) over 24 hours 

under 12:12 LD conditions.  C57 mice were subjected to a six hour sleep 

deprivation period by gentle handling and recovery sleep was also recorded.

•  Clear signals and cable were obtained from both EEG channels and the 

EMG channel (figure 3) while movement by the mouse during waking did 

not result in any appreciable cable artifact (figure 3a).  

Figure 4: Total sleep amounts for three strains of mice over a 24 hour recording period 
grouped in 2 hour bins.  The black bar indicates time of lights off.
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Figure 3: Sample waveforms showing (a) wake, (b) NREM and (c) REM sleep.
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Figure 5: Representative hypnograms over 24 hours from each strain of mouse.  Black bars 
indicate times of lights off.

Table 1: Percentage of time spent in each stage of sleep for the entire 24 hours (a) and 
subdivided into light (b) and dark (c) periods.  Numbers in parentheses indicate S.E.M.

Wake NREM REM
REM % of 

TST
C57BL/6J 58.13% 38.15% 3.72% 8.91%

n=6 (1.29) (1.27) (0.31) (0.70)

BALB/cJ 54.70% 41.50% 3.80% 8.36%
n=7 (0.65) (0.53) (0.29) (0.57)

DBA/2J 58.16% 38.23% 3.61% 8.66%
n=5 (1.35) (1.42) (0.45) (1.18)

24 hour total

Wake NREM REM
REM % of 

TST
C57BL/6J 34.73% 58.87% 6.39% 9.70%

n=6 (1.70) (1.13) (0.70) (0.80)

BALB/cJ 43.94% 52.10% 3.96% 7.04%
n=7 (2.95) (2.70) (0.43) (0.64)

DBA/2J 40.68% 54.04% 5.28% 8.70%
n=5 (3.15) (2.35) (1.09) (1.34)

12 h light

Wake NREM REM
REM % of 

TST
C57BL/6J 81.53% 17.42% 1.05% 5.49%

n=6 (3.13) (2.89) (0.40) (1.48)

BALB/cJ 65.46% 30.91% 3.64% 10.38%
n=7 (3.07) (2.62) (0.47) (0.51)

DBA/2J 75.63% 22.43% 1.94% 7.59%
n=5 (5.43) (4.91) (0.53) (0.76)

12 h dark

a
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c

Figure 6: Recovery sleep in Six C57BL/6J mice following six hours of sleep deprivation by gentle 
handling.   Baseline sleep recorded during the previous 12 h lights on period is shown in blue while 
the sleep deprivation period and first six hours of recovery sleep is shown in red.  
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