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• How is sleep regulated

In this presentation I will take you through the following:

• Sleep in the PKU community

• What is Sleep?



What is sleep?

How do some people fall asleep easily while we lie awake for hours?

Our brains control our sleep, every night when we fall asleep 
our brains are active controlling many processes for our 
physical and mental restoration for the next day. Sleep could 
be one of our bodies most complex biological processes. 

The following video by the Economist Magazine help to explain this.





There are four sleep stages that we 
go through each night over a 90–120 
minute cycle.

This cycle is repeated 4-5 times 
throughout a typical night.

N1 (light sleep.1-7 min )
5%

N2 (deeper stage of 
sleep. 10-25 min)

50%

N3 (deep sleep. 20-40 
min)
20%

REM (cogntive restoritive 
sleep - vivid dreaming. 

10-60 min)
25%

% of Time spent in each Sleep Stage (90 -120 
min/stage, 4-6 stages/night)

N1 (light sleep.1-7 min )

N2 (deeper stage of sleep. 10-25 min)

N3 (deep sleep. 20-40 min)

REM (cogntive restoritive sleep - vivid dreaming. 10-60 min)



Each stage of sleep has a specific function in aiding the brain 
to carry out its restorative functions. 

N1 Function: To start the brain’s transition from awake to sleep. Our parasympathetic nervous system (rest 
and digest) starts to take over from the sympathetic nervous system (fight or flight)

N2 Function: This helps our brain to consolidate memories for the long term for such skills like 
riding a bike or driving a car, that are performed automatically and without conscious thought.

N3 Function: This is a crucial sleep stage for physical recovery, repair and growth, by repairing 
tissues, building muscles and bones along with strengthening our immune system.



The brain goes through a ‘dish washer cycle’ 

where the glymphatic system uses cerebrospinal 

fluid (CSF) to wash out our metabolic waste 

products from the brain, managing the brain 

health and helping to prevent neurodegenerative 

conditions such as Alzheimer’s disease. 

Metabolic Waste Clearance



Rapid Eye Movement (REM) Sleep – Our Dreaming Stage, Cognitive 
Restorative Sleep.

Here our brain activity is similar to being awake. 

To help prevent us from acting out our dreams, most of our muscles 
from below the brain stem are temporarily paralysed (atonia).

Function: REM sleep is crucial in our brain development, particularly in 
infants. This is also our ‘cognitive restorative sleep’ important for our 
emotional regulation. Here we process difficult events, helping us to 
process and regulate our emotions.

Rapid Eye Movement



Our Brains have to slow down for sleep
“Anxiety is not a good bed partner”!

Activate the Parasympathetic Nervous System
Yoga (gentle)
Mindfulness
4-7-8 Breathing Exercise



How is Sleep Regulated?



How is Sleep Regulated?

Sleep is controlled by two keys components that keep 
us awake during the day and enable us to fall asleep 
during the night.

The two processes that control our sleep are:

Process ‘C’ our Circadian Rhythm (or body clock), and
Process ‘S’ our Homeostatic Sleep Drive

The 2-Process Model of Sleep Regulation



Have you found it difficult to fall asleep at night?

Try going to bed later to increase your 
sleep pressure. 

Keep the lights low allowing 
melatonin levels to build along with a 
lowering of cortisol and your core 
body temperature too. 



Sleep in the PKU community

European Journal of Paediatric Neurology
Volume 23, Issue 5, September 2019, pages 685-691
Prevalence of sleep disorders in early-treated phenylketonuria children and 
adolescents. Correlation with dopamine and serotonin status

Phenylketonuria and Sleep
March 4, 2021 by Brian Murphy, Ph.D

"Posts by Brian Murphy, Ph.D."

Tips for better sleep
If you or your child has PKU and is experiencing sleep disorders, here are some tips that may help.

https://shorturl.at/omAwX

https://shorturl.at/goUgD

https://phenylketonurianews.com/2021/03/04/phenylketonuria-and-sleep/
https://phenylketonurianews.com/2021/03/04/phenylketonuria-and-sleep/
https://phenylketonurianews.com/author/brian-murphy/
https://phenylketonurianews.com/author/brian-murphy/
https://phenylketonurianews.com/author/brian-murphy/
https://shorturl.at/omAwX
https://shorturl.at/goUgD


What can help?

• Keeping to a regular wake up time helps anchor our circadian rhythm. 

• Exposing ourselves to early morning sunlight switches off melatonin and 
switches on cortisol. This is why early morning sunshine exposure helps us 
feel more alert, energised and ready to start our day, Early morning 
sunshine is natures cup of coffee, enjoy it!

• Starting our day, this way helps us to be active increasing our sleep 
pressure for the nighttime. 



In the evening, melatonin naturally 
starts to increase with the lowering 
of natural light

It can help therefore to change 
common light bulbs in your house 
with amber lights which provide a 
nice warm relaxing atmosphere that 
protects you against harmful blue 
light.

Also, it is suggested to use low-lux 
amber lights or red-light bulbs for 
bedside lighting, as these options 
minimally impact melatonin 
production.

What can help?



10 Point Sleep Plan
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