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Introduction. Memory plays an essential role in all aspects of human life, 

regulating the wide range of activities from simple motor skills to self-identification 

of human beings and their complex social behavior. A person, who has disturbance of 

memory, faces an enormous difficulty in communication to a degree of isolation from 

the surrounding. Physiological mechanisms of memory formation and cognition as 

well as methods of nonpharmacological memory improvement are in the focus of 

recent biological and medical investigations. 

The aim of our research was to analyze the physiological role of respiration and 

sleep in memory formation and their efficiency for cognitive functions improvement. 

Methods of research. A literature review was done using available sources 

including PubMed, Scopus and GoogleScolar. From approximately 650 articles 69 

were chosen concerning the topic of research. 
Results and discussion. Analysis of publications confirmed that normal 

respiration during wakefulness and sleeping is one of the most potent physiological 

factors that may impact working memory (Patrick Y., et al., 2017), consolidation of 

short- and long-term memories (Mander B., et al., 2013; Baert S., et al., 2014; 

Tantawy A.O., 2013; Xie M., 2015; Gevers W., 2015), speed of processing, and 

processes of retrieval (Quan S.F., et al., 2013) in different age groups. The majority 

of publications reported that children with either sleep disordered breathing (SDB) 

(Beebe D.W., et al., 2010; Goodwin J.L., 2003) or mouth breathing (MB) (Kuroishi 

R.C., 2015) have lower academic achievements, reduced reading and arithmetic 

comprehension, and lower working memory. Neuroimaging studies have 

demonstrated that children with obstructive sleep disorders had changes of cortical 

gray matter volume (Philby M.F., 2017) and abnormal neural metabolites in the 

hippocampus (Halbower A.S., 2006). Randomized controlled researches corroborated 

that aerobic exercise and respiratory training helped to maintain or improve the 

parameters of cognitive functions of the elderly (Ferreira L., et al., 2015; Kjellgren A, 

et al., 2007; Vance D.E., et al., 2005; Singh-Manoux A., et al., 2011; Anstey K.J., et 

al., 2004)  

Moreover, it has been proved experimentally that nasal respiration enhances 

recognition memory accuracy (Zelano K., et al., 2016; Thakur G.S., et al., 2011) and 

improves identification of previously observed images (Ericson K.L., 2009). The 

close association of breathing phases and memory formation may be explained by 

observations that the process of respiration, which not only provides lungs ventilation 

and oxygenation of blood, but results in engagement of salience brain areas into 

electrical activity (Carlson B.W. et al., 2016). Nasal respiration via the common 

neural networks of olfactory system and limbic structures such as piriform cortex, 

amygdala and hippocampus mediates sensory coding, memory, and behavior 
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(Yanovsky A., et al., 2014; Voytek B., et al., 2010; Liu C.C., et al., 2015; Chaieb L., 

et al., 2015). One more probable mechanism is that the breathing with nose and 

aerobic exercises increase the hippocampal and medial temporal lobe volume and 

contribute in improvement of spatial memory (Erickson K.L., 2009); furthermore 

increased perfusion of the hippocampus (Burdette J.H., 2010) is favorable factor for 

consolidation of short-term memory into long-term memory. 

In addition, the recent observations proved that deep sleep plays a crucial role in 

consolidation of memory from short-term storage in the hippocampus to the long-

term storage in prefrontal cortex (Mander B., e al., 2013; Flako D., et al., 2013). EEG 

monitoring and functional magnetic resonance imaging (FMRI) demonstrated that 

memory consolidation is stabilized and significantly improved during REM stage of 

sleep (Maski K., et al., 2017). 

Conclusion. In our research we found out that according to the recent scientific 

data nasal respiration as well as deep night sleep may significantly aid memory 

improvement. Effectiveness of nasal respiration is grounded on entraining of 

olfactory system, limbic system and salience areas of the cortex into memory 

formation. REM phase of deep sleep plays essential role in consolidation of short- 

and long-term memories in the hippocampus and medial temporal lobe. It should be 

recommended to merge the two methods because both were proven efficient in order 

to maintain the homeostasis and improvement of cognitive functions.  
 


