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Abstract: [ Objective] To investigate the effects of continuous long—term sleep deprivation on rat’ s behavior, memory
and neurotransmitters in hippocampus, as well as determine the effects of prevention of electro—acupuncture. [Method] We
used multi—platform water environment to make the rat model of insomnia.The experiment was divided into two sections. Sec-
tion one: thirty rats were divided into 5 groups (six rats each group) : tank control group (TC) , sleep—deprived for continu-
ous 7 days group (SD group) , three days of recovery after SD group (3d after SD group) , six days of recovery after SD group
(6d after SD group ) , eleven days of recovery after SD group (11d after SD group ). The term of recovery refers to normal feed-
ing and sleeping when rats return to cages after sleep—deprivation. The open—field test was performed following the end time
of each group experiment and then the rats were perfused and fixed. Section two : Eighteen rats were divided into three groups
(six rats each group) : tank control group (TC) , sleep—deprived for continuous 7 days group (SD group) , sleep—deprived
rats treated with electro—acupuncture group (SD+EA group ). Rats of SD group and SD+EA group were deprived sleep for con-
tinuous 7 days. During the period of sleep deprivation, the rats of SD+EA group were treated with electro—acupuncture 20
minutes every morning. At the end time of experiment, rats were tested by the Morris water maze and then perfused and get
specimens. [ Results ] Section one: the statistical analysis of outcome of open—field test showed: as compared to the TC
group, the scores of rat”’s horizontal movement and vertical movement were significantly fewer in the SD group (P<0.05). Af-
ter 3, 6, or 11 days recovery of sleep, the scores increased significantly as compared with SD group (P<0.05). Although,
the outcome of open—field test in the 3d after SD and 6d after SD groups had the significant difference with TC group (P <
0.05) , there was no different between the 11d after SD group and TC group (P>0.05).The quantitative analysis of gamma
aminobutyric acid (GABA) expression in the hippocampus showed: the SD group shows lower level of GABA when com-
pared to the TC group (P<0.05). After 3 days or 6 days of recovery, the expression of GABA is higher than the SD group (P<
0.05), and similar to the TC group (P>0.05). In the 11days after SD group, the expression of GABA declined as compared
to the TC group and the 6d after SD group (P<0.05). Section two: In the Morris water maze experiment , when compared to
the TC group and the SD+EA group, the escape latency period was significantly prolonged and the times of across the plat-
form were significantly reduced in the SD group (P<0.05). On the contrary, there were no statistical differences in the escape
latency period or the across platform times between the SD+EA group and the TC group (£>0.05).The results of serotonin (5-
HT) and GABA in the hippocampus showed : the 5—HT level in the SD group was no significant difference as compared to
the TC group and the SD group on 5—HT level, while the 5-HT level in the SD+EA group was reduced as compared to the
TC group (P<0.05). In the opposite, the GABA level in the SD group was decreased as compared to the TC group (P <
0.05), while the SD+EA group and the TC group appear similarly level (P>0.05).[ Conclusions ] The effect of 7 days’ contin-
uous long—term sleep—deprivation may lead to the reduction in the ability of learning and memory behavior of rats. Our results
is different with 4 days’ continuously sleep—deprivation which was reported on the rats’ expression of GABA and 5-HT.
Electro—acupuncture stimulating the Sishengcong Acupoints seems preventing the harming of long—term sleep—deprivation on
the ability of learning and memory, which probably is through adjusting the disorder of central neurotransmitter expression
caused by sleep deprivation.
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Fig.1 Effects of sleep deprivation on GABA in rat

hippocampus

%2 Morris 7K 54 B £ 3 BEAR R F KR A2
Tz e B
Table 2 Effects of electroacupuncture on learning and

memory of rats with sleep deprivation

TC(n=6) SD(n=6) SD+EA(n=6) F P

ELP/s 12.20£1.15 22.67+2.00 V' 11.470.82 7 19.528 <0.001
APT/times  4.50£0.42 1.33x042"  4.67x0.49 % 17.477 <0.001

ELP: escape latency period; APT: across platform times TC:
tank conrol; SD: sleep deprivation; SD+EA: sleep deprivation +
electroacupuncture ; 1)P<0.05 vs. TC group; 2)P<0.05 vs. SD group
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Table 1 Effects of sleep deprivation on behavior of rats were investigated by open field experiment

TC(n=6) SD(n=6) 3 d after SD(n=6) 6 d after SD(n=6) 11 d after SD(n=6) F P
TMD/grids 104.83+6.68  44.83+10.12 " 85.83+6.21 "% 90.17+6.82 " 103.67+6.83 * 63.434 <0.001
VMT/times 19+2.68  2.83+0.87 " 9.33 +0.67 ¥ 11+0.93"% 21.83+1.17 ¥ 63.300 <0.001

TMD: total movement distance; VMT: vertical movement times; TC: tank conrol; SD: sleep deprivation; 1)P<0.05 vs. TC group; 2)P<0.05

vs. SD group
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Table3 Effectsofelectroacupuncture on neurotransmitter

in hippocampus of rats with Sleep Deprivation

e SD SD + EA

(n=6) (n=6) (n=6) P

GABA/ng/ml. 10.87+0.63 8.060.57" 10.23+0.33  7.748 0.005
5-HT/ng/mL.  9.73+0.35 9.24+0.23 7.9420.56" 5.229 0.019

GABA: gamma— aminobutyric acid; 5— HT: Serotonin; TC:
tank conrol; SD: sleep deprivation; SD+EA: sleep deprivation +

electroacupuncture ; 1)P<0.05 vs. TC group
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