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[ Abstract]  Objective To study the physical fatigue behavioral manifestation of mice after sleep interruption ( SI)
at different timepoints, to provide a stable and reliable animal model for the research and development of general health
products. Methods Mice were placed into a rotating drum sleep interferometer for different periods of time (5, 10, and 15
days). Then, the rotating wheel and loaded swimming tests were used to assess the behavioral activities of mice after SI.
The hepatic glycogen and serum urea nitrogen levels were used to assess the biochemical index after SI. Results In the
rotating wheel exhausted test, the exhausted time of SI in the 5 d, 10 d and 15 d groups were decreased compared with the

control group, but with a non-significant difference (P> 0.05). In the loaded swimming test, compared with the control
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group, the mice after SI for 10 and 15 days showed significantly decreased exhaustive time (P< 0.05, P < 0.01), sink

frequency and total sink time (P < 0.01, P < 0.01). In addition, our study demonstrated that the content of hepatic

glycogen was significantly reduced in mice after SI for 5, 10, and 15 days (P < 0.05) compared with the control group,

and that the serum urea nitrogen level of mice after SI for 10 and 15 days was increased (P < 0.05). Conclusions A

mouse model of physical fatigue behavior can be established by sleep interruption using a sleep interruption apparatus set at

rotation speed, 20 s per revolution; and rotation frequency, rotating 1 min after 1 min pause for 10 days and 15 days.
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Figure 2 Effects of different sleep interruption times on the

rotating wheel exhausted test time
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Table 1 Effect of different sleep interruption times on loaded swimming

o JIum e (s) UL TFULERE (s)  EWCRULASE (s) T KIESE FUURH (s)
il o - L A . L
G Exhaustive time Sink frequency Total sink time First sink time Continuous sink time
sroups (ET) (SF) (TST) (FST) (CST)
23 % B4
ZER A 261.26 + 33.39 40.13 + 7.38 72.75 £ 11.51 69.06 + 21.12 103. 81 + 26. 65
Control group
C 4
:F#E 5 4l 258.90 + 57.22 26.38 +9.20 47.66 = 13. 10 90. 42 + 26.57 150.32 + 27.05
SI 5 d group
£10dZ . ”
T i 125.57 + 26.66" 14.63 +3.70™ 31.38 £ 7.42™ 37.19 £ 5.40 50.12 + 6.98
SI 10 d group
15 d THd

SI 15 d group 105. 87 = 21.06 9.75 £ 1.58™

25.48 +3.22™ 39.55 + 16.09 66.20 + 14. 18

7SI MR T, SXHR4 s, * P <0.05, ™ P < 0.01,

Note. SI, sleep interruption. SI groups compared with the control group,

*P<0.05,™P<0.0I.
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Figure 3 Effects of different sleep interruption times on

serum urea nitrogen in the mice
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Figure 4 Effects of different sleep interruption times on

hepatic glycogen in the mice
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