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Functional Disturbance of the Liver, Heart and Kidney Tissues for Wistar Rat under Total Sleep Deprivation---Molecular Imaging
Study of Time-Of-Flight Secondary Ion Mass Spectrometry
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Sleep disorder is associated with an increased rate of various metabolic disturbances, which has been suggested to be related to

oxidative stress and consequent lipid peroxidation. Since the phosphatidylcholine (PC) is the most important lipid in mammalian
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tissue, Our proposal is aimed to determine the PC expression in the liver ~ heart and kidney of adult rats following total sleep

deprivation (TSD). The TSD is performed by the disc on water method. The PC expression is examined molecularly by the use of




time-of-flight secondary ion mass spectrometry (TOF-SIMS) along with the biochemical solid-phase extraction. The parameters of
oxidative stress will be investigated by evaluating the malondialdehyde (MDA) levels as well as the heat shock protein 25 (HSP-25)
immunoreactivity. By studying the influence of total sleep deprivation to adult rats, our proposal can provide molecular level
explanation of these metabolic disturbances, especially in heart, liver and kidney. Besides analyzing the concentration variation of
the several important molecules in regular physiological and biochemical measures, we plan to characterize these disturbances in
terms of spatial distribution with molecular imaging by employing time-of-flight secondary ion mass spectrometry. This study, we
believe, can provide critical information of molecular mechanism in understanding the effect of sleep disorder.



