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An animal model for evaluating the effect of memory improvement assisted by functional foods
Bu Lanlan, Shi Zhe, Sun Xiuping, Liu Xinmin, Zhao Mingyao, Gao Jianghui
(Department of Pathophysiology, Basic Medical College, Zhengzhou University,

Henan Zhengzhou 450001, China)

Abstract; Objective To provide an animal model for the evaluation of memory improvement assisted by functional
foods. Methods The behavior performance of mice after sleep interruption ( SI) by a rotating drum for 5, 10 and 15 days
were inspected by Open Field test (OF) , Morris Water Maze test (MWM ) and Dark Avoidance test (DA). Results The
activities and cognitive ability of mice were not different between 5d SI group and 5d control group. Comparing the 10d SI
group with 10d control group, the total distance, movement speed, total duration of movement in OF were increased, and
the latency of place navigation in MWM was increased from Day 4, but there was no difference on the number of crossing in
target quadrant. Error times, latency and distance in dark box were increased, but there was no difference in testing
course. There was no difference on the activities of 15d SI group and 15d control group in OF, while for the 15d SI group,
the latency from Day4 in MWM was increased, and the number of crossing in target quadrant was decreased in spatial probe
course. Error times, latency, time and distance in dark box were increased, and the time in light box was significantly
decreased in training course of DA, but there was no difference in testing course. Conclusion There was no effect of SI
on spontaneous activities and cognition in mice after 5 d SI; Spontaneous activity was affected, and both spatial learning
ability in MWM and learning ability in DA were impaired after 10 d SI; Spontaneous activity was not affected, while both
spatial learning & memory in MWM and learning ability in DA were impaired after 15 d SI. The method could be used for
establishing animal models in the evaluation of memory improvement effects of functional foods.
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Effects of sleep interruption on the spontaneous activities in mice (x +s,n =10)

21 5 A BEFE (em) B (em/s) 32 Bl BB (s) i B R TE] (s)
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Table 2 Effects of sleep interruption on latency of MWM ( place navigation) in mice (x £s,n =10,s)

i3 AL
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10 d 34l 68.79 £18.94 66.60 +18.78 65.41 +£18. 88 65.99 +20.24° 74.54 £16. 16"
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Figure 1  Effects of sleep interruption on the number of crossing

in target quadrant of MWM ( spatial probe) in mice(n =10)
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Table 3 Effects of sleep interruption on DA (Training) in mice (x =s,n =10)

28 51 HE IR UCEL W (s) % 2 B ) (s ) B I A] (s) It % B AR (cm)
5 d a4 3.20 1. 99 6.22 +3.35 34.28 £37.82 265.27 +37.92 168.30 +119. 20
5d T4l 3.70 £2.50 12.38 +12.74 37.74 £24.57 261. 67 +24.51 202. 18 +134. 33
10 d X} g4 0.9 +1.30 2.70 +1.96 3.99 £3.29 295.54 +3. 16 44,23 £37.98
10 d T4 1.90 +0.98" 4.61 £2.18° 6.47 £5.31 293.16 +5. 41 73.59 +37.35"
15 d xf HE 40 1.50 =0. 85 2.13 £2.47 2.96 £2.50 296.39 +2. 66 54.58 £33.58
15 d TH4H 3.00 £1.93° 6.49 +3.42" 12.43 +6.55" 287.20 +6.70" 130. 32 £56. 79"
W B LA, P <0.05,P <0.01,
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Table 4  Effects of sleep interruption on DA (Testing) in mice (x +s,n =10)

28 51 HE R UCEL AR (s) %5 2 B[] (s) Wl Z B ] (s) % 2% #% A2 (em)
5 d xRl 0.90 +0.73 0.64 +0. 63 0.70 0. 66 298.81 +0.79 21.65 £19.26
5dFHha 1.10 +0. 32 2.40 £3.13 2.48 +3.13 297.02 +3. 13 56.35 £54.52
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15 dF4aH 0.40 £0. 51 0.10 0. 13 0.10 0. 13 299.32 +0.25 6.44 +8.32
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