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[ Abstract ] Objective ~ To observe the different characteristics of spontaneous activitiy after simulated
weightlessness 21 days in rats, aimed to provide a evaluation method for space weightlessness induced function change in
human beings and to provide a reference for researches on the astronauts protective measures. Methods 30 Wistar male

rats were randomly divided into three groups, the control group, the sham tail-suspended hindlimb unloading group ( the
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sham group ) , the tail-suspended hindlimb unloading group (the suspending group ), ten animals in each group. All
animals were placed in the simulated space flight environmental equipment which has a real-time monitor system for 21
days. During the 21 days, the intake of water, food and the body weight were measured every week. Meanwhile, five
independent activity data were collect every day, for example, morning(8:00am ~ 12:00am), afternoon(2:00pm ~ 6
00pm) , daytime(8:00am ~8:00pm ) , night (8:00pm ~ 8:00am ) , and whole day (8:00am ~ 8.00am). Results The
spontaneous activity of normal rats in the control group between morning and afternoon had no significant difference, but it
is significantly between night and daytime. The movement time and distance in night are 2 — 3 times than that of the
daytime. After 10 days of tail suspending, the circadian rhythm was disordered, and the spontaneous activity in day and
night become more similar in rats of the suspending group. Because of the individual difference, the spontaneous activity is
not stable at the first 10 days in rats of the sham group, but after 10 days, it become close to the control group. Conclusion
Rat is nocturnal animal and sleeps in the daytime, the spontaneous activity in night is 2 — 3 times as compared with the

daytime. The sham tail-suspended hindlimb unloading 21 days can not influence the circadian rhythm in rats. Tail

suspending 21 days will caused to the disappearance in the circadian rhythm in rats.
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Fig.1 The schematic diagram of the real-time monitoring system for tail-suspend of rats
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Tab.1 Effects of tail-suspended on food-intake and water-intake

B Food-intake

7K & Water-intake

B m A

M

X HR 26 . FEm X R . Fm
Sham tail . . R Sham tail X .
Control . Tail suspension Control . Tail suspension
suspension suspension
,3“:7\\ il
i 1 74.96 +1. 68 69.44 +£3.45 74.56 £1.52 93.22 +3.23 91.18 +2.71 88.82+2.92
one day before
WA JE
B LA 74.88 +£2.30 69.41 +3.23 77.02 1. 10 87.07 £7.67 89.83 £2.52 90.51 +3.27
The first week
ERL2 A
68.87 +1.48 64.61 £4.20 72.14 +1.87 99.35+3.58 95.48 +4.59 98.93 +3.00
The second week
T3
100.73 +1.59 96.22 +1.07 96.75 +2.73 119. 65 £6. 06 130. 61 +20.63 119.52 +5.22

The third week
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Tab.2 Effects of tail-suspended on body weight

PATE (g) (% ) Body weight

T HEZH Control )2 M 4 Sham tail suspension FE R4 Tail suspension

Y XHH YIS Y % AL Y XHH Al AR
Absolute value Change rate Absolute value Absolute value Absolute value Absolute value
A 202.96 +1.99 203.31 +2.08 204,10 +1.54
1done day before
R . .
232.51 +£1.99 0.15+0.01 225.60 +3.04 0.11 +0.01 228.94 £2.12 0.12 +0.01
The first week
e 2
b2 A 307.50 +4. 15 0.35 +0.01 285.50 £5.16™ 0.29 £0.02" 292.36 £4.54" 0.30 £0.02"
The second week
AR 3 . .
BH3 A 329.50 +£4.96 0.52 +0.02 307.40 £5.58™ 0.43 £0.02 ™ 307.64 £5.73 ™ 0.45+0.02"

The third week

T SR IRAAALL, " P < 0.05, P < 0.01,
Note;: “P < 0.05, P < 0.01, as comared with Control group.
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Fig.2 Effects of tail-suspended on movement time of different times of the day
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Fig.4 Effects of tail-suspended on movement time of day and night
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