Acute Partial Sleep Deprivation Negatively Affects Object Pattern Separation in Healthy Adults
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Introduction

To accurately encode episodic memories, the brain must discriminate between highly similar Sleep deprivation has emerged as an important predictor of deficits in the medial temporal lobe
stimuli. Functional neuroimaging has localised this process of pattern separation In the dentate (Mander et al., 2016). One night of restricted sleep is enough to hinder the neuronal connectivity of
gyrus (DG) of the hippocampus (Yassa & Stark, 2011). Utilising distinct pathways for spatial and DG In mice (Raven et al., 2019) and humans (Saletin et al., 2016).While mice are known to display
object information, the DG allows forming distinct neural representations of convergent sensory Impaired pattern separation after half a night of extended wakefulness (Heckman et al., 2020), the
Input (Reagh & Yassa, 2014). Pattern separation is known to be impaired in several pathologies and novel aim of this study was to translate this finding to humans. It was hypothesised that the

conditions affecting the hippocampus, such as post-traumatic stress disorder, Alzheimer's disease, participants undergoing partial sleep deprivation for one night would obtain lower scores in
and ageing (Lange et al., 2017; Reagh et al., 2014; Stark et al., 2013) spatial and object pattern separation tasks than the control group sleeping normally.
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Figure 1. The Timing of the Experimental Protocol. Figure 2. Five Distinct Levels of Mnemonic Interference in Each Task
Note. Left to right: MD-S (Reagh et al., 2014), MST (Stark et al., 2013).
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Spatial Discrimination (Figure 3)
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on older adults provides evidence for such selective vulnerability, as object pattern
Figure 4. Object Pattern Separation Performance in Each Group. separation (Reagh et al., 2016) and its neural correlates (Reagh et al., 2018) have been
found more vulnerable to age-related decline than spatial pattern separation.
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Figure 3. Spatial Pattern Separation Performance in Each Group.
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