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Effect of sleep deprivation on space learning and memory and its mechanism of

long-term potentiation in rats
LIU Guo-long' , ZHAO Ming-liang' , WAN Zi-bing' , SONG Wen-qiang’, SUI Jian-feng', XIONG Ying' (' Department of
Physiology, *Department of Computer Science, College of Medicine, Third Military Medical University, Chongging 400038, China)

Abstract; Objective To study the effect of long-term sleep deprivation on learning and memory and NM-
DA receptor-mediated long time potentiation (LTP). Methods Rat model of sleep deprivation was established
by intracerebroventricular injection of PCPA at dose of 10 pg/kg once a day for five days, atropine at dose of 20
prg/kg once a day from day 8 to 9. The éleclroencepl‘lalugram (EEG) , electromyogram ( EMG) , electrooculo-
gram (EOG) were recorded for 8 d from the second day after the first injection. The space learning and memory
was tested with Morris water maze, the excitatory postsynaptic currents ( EPSCs) amplitude of the NMDA recep-
tor-mediated LTP index was observed in CAl region pyramid cells by the blind patch clamp whole-cell recording
technique. Results Waking prolonged and slow wave sleep, paradoxical sleep, total sleep time markedly de-
creased in the sleep deprivation group (P <0.01). In the Morris water maze test, escape latency to find a hid-
den platform increased and the times of crossing target platform and the percent of swimming in northeast obvi-
ously decreased in sleep deprivation group (P <0.05). The NMDA receptor-mediated LTP of sleep deprivation
group was inhibited ( P <0.01). Conclusion Long-term sleep deprivation may cause an evident learning and
memory disturbance and markedly decrease the NMDA receptor-mediated LTP in rat hippocampal CAl pyrami-
dal cells.

Key words: sleep deprivation; learning and memory; long time potentiation
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