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 Rapid eye movement (REM) sleep is one of the least understood aspects 
of neuroscience. Much of the mechanisms and purposes behind this ex-
traordinary brain state remain unknown, but it has been associated with 
sensorimotor development (Rio-Bermudez et al. 2017), consolidation of 
memories (Li et al. 2017), and dreaming (Perogamvros et al. 2013). As op-
posed to the dominating stage of sleep, non-REM, REM sleep is character-
ized by its signature behavior of rapid eye movement during sleep, which 
is remarkably similar to eye movement during wake states (Figure 1).
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Among the areas in the brain that are most active during this sleep stage 
is the hypothalamus (Siegel 2005). It has been found that the hypothal-
amus plays an important role in sleep-wake cycles, and recent studies 
show that certain neurons in the hypothalamus are maximally active during 
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known to regulate a range of different functions, but it is most important for 
maintaining homeostasis and regulating behavior and metabolism in the 
brain and body (Zhou et al. 2020). One of these homeostatic behaviors 
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it is still unknown if REM sleep contributes to the hypothalamic control of 
food consumption. Answering this central question is important for under-
standing the role of REM sleep in maintaining certain biological functions 
and for the development of new treatments for disorders linked with sleep.
A study by Oesch et al. (2020) reported in PNAS indicates there is a re-
lationship between REM sleep and feeding in which REM sleep regulates 
and stabilizes the hypothalamic control of short- and long-term food intake. 
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approach, and non-feeding. A neuron’s activity is based off the concen-
trations of calcium inside and outside of the cell and can be calculated 
E\�PHDVXULQJ� WKH� LQÀX[�DQG�HIÀX[�RI�FDOFLXP��7KH�PRUH�FDOFLXP�ÀRZLQJ�
LQWR� WKH� FHOO�� WKH� JUHDWHU� WKH� DFWLYLW\�� 7KH�PLFH� EHJDQ� WKH� WULDO� GHSULYHG�
of food so they would have a high motivation to eat and then were given 
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VXUHG��7KH� DXWKRUV� IRXQG� WKDW� WKH� /+�QHXURQV�ZHUH�PRVW� DFWLYH� GXULQJ�
feeding and less active during food approach and non-feeding (Figure 2).
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sleep. During the same trial, neuronal activity was also measured while the 
mice were sleeping. By comparing the calcium transients during both feed-
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similar to the activity during feeding but not any other stage (Figure 3). Not 
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but it also showed that the relationship is unique to only those two stages.
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HQW� IHHGLQJ� SDWWHUQV� ZLWK� EODFN� JUDSK� �ORZHU�� VKRZLQJ� PHDQ�
DFWLYLW\� DFURVV� DOO� SDWWHUQV�� &RUUHVSRQGLQJ� VOHHS�ZDNH� F\-
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control neurons in a way similar to how a light switch controls a light bulb. 
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to study biological functions. Optogenetics is modeled off the ability of cer-
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visible light energy, and in 1971, researchers found that certain protein 
channels that transport these ions can be swiftly activated by light photons 
(Deisseroth 2011). Using this idea, scientists were able to rapidly activate 
or inactivate individual neurons using light. In the authors’ experiment, 
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While the mice were in REM sleep, stagnant light was given in 30-second 
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WKH\�ZHUH�LQ�5(0�VOHHS��WKRVH�VHOHFW�QHXURQV�LQ�WKH�PLFH¶V�/+�ZHUH�DEODW-
ed and activity was inhibited for 30 seconds at a time. Following the optoge-
netic inhibition, Oesch et al. (2020) then observed the amount of food intake 
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during REM sleep is important for regulating short- and long-term food intake.
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2HVFK� HW� DO�� ������¶V� ¿QGLQJ� SURYLGHV� SUHYLRXVO\� XQNQRZQ� IXQFWLRQV� RI�
5(0�VOHHS�DQG�LWV�DVVRFLDWLRQ�ZLWK�/+�QHXURQV�DQG�IHHGLQJ��7KHLU�GLVFRY-
HU\�VXSSRUWV�K\SRWKHVHV�VXUURXQGLQJ�KRZ�LQWXLWLYH�EHKDYLRUV�DUH�PRGL¿HG�
during REM sleep as it shows its role in maintaining a necessary biological 
IXQFWLRQ��7KH�FRQWLQXDWLRQ�RI�WKH�HIIHFWV�RI�WKH�/+�LQKLELWLRQ�VXJJHVWV�WKDW�
WKH�LPSDFWV�RI�/+�V\QDSVHV�DUH�SUHVHUYHG�RYHU�PXOWLSOH�GD\V�DQG�PXOWL-
SOH�FKDQJHV� LQ�KRPHRVWDVLV��+RZHYHU�� WKH�VWXG\�GRHV�QRW�JR� LQWR�RWKHU�
SRVVLEOH�EHKDYLRUV�FRQWUROOHG�E\�5(0�VOHHS��7KH�QH[W�VWHS�DIWHU�FRQVLG-
ering Oesch et al. (2020)’s study is to follow up this question and inves-
tigate if REM sleep is responsible for regulation and stabilization of other 
homeostatic behaviors besides feeding, such as thirst or mating cycles. 
Additionally, the support of the idea that REM sleep plays a role in behavior 
PRGL¿FDWLRQ�DQG�KRPHRVWDVLV�LV�LPSRUWDQW�IRU�XQGHUVWDQGLQJ�SRVVLEOH�LP-
plications for individuals who do not regularly reach REM sleep. Individuals 
suffering from sleep disorders may be at a greater risk of developing eating 
disorders associated with low intake of food, which could lead to other se-
vere health implications such as loss of weight, hypothyroidism, and slow 
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stabilized feeding behaviors could offer new therapies and treatments for 
those affected by sleep and eating disorders. Yet, there is still so little known 
about the functions of REM sleep, who knows what other treatments can 
be linked with this mysterious sleep stage. Understanding the relationships 
between REM sleep, behavior, and homeostasis is vital to fully understand-
ing how the human brain and body are interconnected. Further research 
on REM sleep should help shed light on whether we are what we sleep.


