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Impairment of rat awake activities by long-term continuous operations
FAN Shuang-yi' CHEN Xiao-wei' , FAN Hong-xiao', ZHANG Chun-qing', WU Yi', XUE Li', ZHENG Jian®, HU Zhi

-an' (' Experimental Center, College of Medicine, *Department of Neurology, Xingiao Hospital, Third Military Medical University,

Chongging 400038 , China)

Abstract; Objective To establish a rat model of long -term continuous operations, and investigate the

effects of long-term continuous operations on rat awake activities. Methods Ralts exercised for two circadian

cycles using a treadmill protocol. Subsequently, the effects of long-term continuous operations on rat awake ac-

tivities were investigated by testing the changes in distribution of behavioral activities, wakefulness time, rearing

numbers and shuttle training active avoidance response time during the subjective day. Results

The treadmill

protocol was an available way for simulating combined influences in long-term continuous operations circum-

stance, including physical exercise, cognitive performance, stress and anxiety, and sleep deprivation. Our ob-

servations suggested that the aleriness levels markedly depressed after long-term continuous treadmill exercise.

Conclusion  Long-term continuous operations have a deleterious effect on rat awake activities.

Key words: long-lerm continuous operations ; fatigue; wakefulness; rat

AL v AR 20 AT K I ] 4 1 A 49
S LI RE A U A e ol A S v gL = |
ST B A LA R R ] A S 2 e I 1) A s £ 6
FRE N4 T R RE 7 A 0 T fil e ™ B S 0, AT
AR AR L a4 g I I 4 A B 4 I
PERCR R 244 5 A I 50 R R A ol (1) T A i sk
A , B F Sl 3t A, A T 2 o 1R 2 11
S AR A T R F I h R A R s
PR 2 ) MR I 1) 25 [ 2 fE AR S ep, JRAT

BRI 5 T QR RHIEA 6 9E 8001 (XJYY200310)
Supported by the Innovative Funds for Military Medicine of Third Mili-
tary Medical University ( XJYY200310)

PEF ST R (1965 - ) 5B, Pl il A, WP A, iR B, 1
TN R T T RRST BT O B e P Bh 1R (023)
68775167

IRER 0 4, B 2 (023)68753704, E-mail: zhianhu@ yahoo. com. en
Ho ik, LIS (023)68755613

U 136 :2005-09-20 ; {8 F #] :2005-11-01

LI S R Y S LR, RSB T i
SEfll e P 2 R I 2 BRI 26— 253 2% T G
IR XA UG A1 BT

1 #RERE

1.1 sh4h

i A HE R SPF 28 SD KR 60 H, B8 = ZE R KoE 3 e
ah o SR 4L, (A R (250 £ 10) go 3P EREE . - AN
12 h:12 h( 5 700 JF45 25 FOC M), B RGR, ¥ 24 ~
26 C, sh¥ A hThok .
1.2 @it

Al ¥4 i K2 2 L ( electrocorticogram, ECoG ) i 5 i
Mo G L ZE MR (30 mg/kg, JI5E R T O ) 5, R BUSk 3 [ 2
T TR C 7 A [ (CHESR L, IR 1) 14 96 °F i 8 BE T L L
R 2 F T 2. 4 mm, H 40 J MR 2 T 4 ) ok 0 1A B
(AT | mm, LR35 4 mm) FTO0H K )2 (RTINS S-S mm, ift
2832 4 mm) ( 2/ Paxinos-Watson P 1) | L4 fioh 30 Al Jikg s H
[ E  ae T F= A o) P 2 1S 7 2 o o 1 s R



2152 o= # OE XK ¥ ¥ 2T 4
bo FARGHG , SE b5 A 2 18 i i -
o S 5 v AR AR B, SR 5 A RM6240 23 7E B 2 &R

FALAL P A GE R AE ) o BHOR R SIE D 30 Ha, 1 [H]
WHR0.3 s, WNHAE 5 TR RO, B8 2 TR0, A A/D
B HE L SRAS S e O B (5T LA S AL T AR L,
1.3 Koud i 4 4F dk o ik

S IAy A 2 A1 Ok AL KL 30 5 T R IR i 2
Bl Bl G 23 A 7 AR A A AR (= 8) BE MR EF )
(n=8) ELVEKE (n=8) LAK 80 [l BEFT R (n=6); Q% HE
YL ABATHEGE Y, BT BUES, B b ah, dE K K
flin b BRI 2 SR — 3 (n =30)

Ky AL AE /NS P B 5 (K HA 7 22 B2 sl S 24 05T
FrAR ) E AT, AR 5 :20 min #lk +20 min £k 95 45,
Pk AR B L A R 0 2 MO 1l B )8
07, JEBE 15 m/min g {E VB 50 8 00 3 /F 7 m/ming {514
PR M R RSy TR 2 1 om, 0 B 4]
AT R AT 9 s iz sl 45 I (1], sb ek 3 0 [R1 28 B o 44 o )
FRAR ) B B R MR 2T 1 E A, B T4 bk i R R A
5 o e gk A T e o 9, R R T 20 V), 4% 60
Hz, — FUS il A e o 38 1600 25 A2 510 e ol 20 i HE 20 2 3 )
B 4 A JAWE 4 sh P 8 T P AT A G E, A d Bk 1S
min PRl T AITAT 8 A4 R AT o 65 38 DI 4

ARG R TIESE 48 h( PN EAEID PEPAR L BI (18 +6) h
x 2 B, BT TR0 A5 1l A B A S B B A 4 (D
HIEPEAP BB 55 1 K 19.00 F4H5 2 K 13:00(18 h) , 1T S
fEll I s DR BB EE 5 2 K 13:00 ~19.00(6 h) , ¥ T B4
LB RiEs, ARk
1.4 SEBRGE /340 7 ik

JELE PO IR R AT s 0 RERE 7, B B R ) (19
00 ~07:00) A7 AR A 43 A4 L RIS R) | 6 S v B0 By 2
M 2 Bl [ T R ik

WZEHF R BE IS 3 2= AT FE A5 ( Vetter, Model 620) %
KRBT R AR AT 12 h 15 250058 0 5 5 M ARCIR A 2 i
B ECoG HEA 7RI W72 & Ik (0. 25 ~ 4 Hz) 3 45 0T 45 g 18 % B 1R
( NREM AR ) (20 4645 ° o (e A SE e b, J0 47 AR 4 S k[ 6 ]
R BUHE AT Ry 4 TR Ak A 6 28 @ N s COPA IR, {HL e AN 5
(203K T FIRE B HI0 T S  ONE R0 T M D35 8 (U HF B E 3k
iz ah %) ;Gidsh (i Esh W RKE) . B4, Bl
OB BRI ESE , DU B RRAE ) H 2 e R AR . BT K
S g o X ERUTT I (25 3 57, 3l 57 8 O 3] O A B oA 1Y
2/3,

R B S M 1= 20 [ 7 A e 8 (S = 2 R o A L
S R A BTN AR L P 45 00 20 00 LA A i A
AR SR A RN s P 2 BE AT — T, M 2R V. 92 e L
FAENIEN 2 min 5, G LAE il 40 B0 P A0 kT O, i i T
F1 Bl N B 3= 2 [ 3 52 07y 20 154 1, 5 K1 20 o, 263
G52 do Eah (el A PR N AR RIS 10 s, G S 8
(RN 465 T AR 2 A0, 2 00T 2% 1 R8BI, K Rtk 2 )
B3, JAM SRy = h b 1 3 SR 5 D S
1.5 #hitsgam

il SPSS 10. 0 BT ¢ KR g A X K %6

2.1 Koud AR kst KR AT AKX 49 H 0@

B e 12 h OLEEK BB H] AT A RS IR L R AT R
RN YT G LB T R, | R,
£ 48 h LA N2 T, S0 AR L, K Rl ] 19 165 )
Wi b (n =8,P <0.05) . AR (IR n] 2 3%
WAL 17 i s K

£ 5

£ 4
Ag 3

E o

Eo

T 0

= 1900 01:00 0700

Time

Behavioural activity

1900 01.00
Time

07:00

A; Control animaly B; Treadmill -treated animal; 0: Asleep; 1; Eves
close; 2: Head and body resting on floor; 3. Body resting on (loor
( head raised off from floor, but not engaged in any activity) ; 4 Activi-
ty (including grooming ete. ) ; 5: Horizontal locomotion ( including
feeding, drinking ete. )
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Fig 1 Distribution of behavioural activity during the subjective

day after long-term continuous operations
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