
    
    

S>E>E>D>S acronym for good brain health   

Learning Outcomes    

In this session, we will examine the neurobiological impact of:    

• Sleep    

• Exercise    

• Education    

• Diet    

• Stress on brain health.      



Sleep – Rest and Recharge    
Sleep is essential to humans and animals. In terms of the brain, sleep deprivation 

decreases blood flow, increases inflammation, and increases stress.    

• Energy replenishment. The awake brain consumes a lot of energy and as 

we experience the world during the day many synapses are formed and 

strengthened. Sleep is thought to allow for the replenishing of energy 

resources as well as a rebalancing of synapses (De Vivo et al., 2017).    

• Synaptic strengthening. Synaptic consolidation (strengthening of 

synaptic connections) happens during sleep. The experiences of the day are 

reconfigured into more neural paths for long-term storage (Frank, Issa, and 

Stryker, 2001).    

• Neurogenesis. One of the most exciting findings in neuroscience was the 

recent discovery that new neurons can grow in a certain area of the 

hippocampus. Studies have shown that sleep deprivation impairs the 

ability of these stem cells to grow and become new neurons.    

• Myelin formation. Sleep is vitally important for myelin formation. Sleep is 

critical for the synthesis and transport of cholesterol, which forms a 

significant portion of myelin. (The insulation wrapping on the Neuron is 

what keeps the information flowing smoothly and FAST)     

• Waste product removal. During sleep, waste products are removed from 

the brain to ensure that smooth functioning. You need sleep so that your 

brain is prepared to deal with another day filled with experiences.    

 

 

 



 

Long term sleep deprivation has been shown in animals as well as humans to 

increase chances for cognitive decline, increase atrophy (neuronal cell death), 

decreased neurogenesis and overall lead to worse cognitive functioning and mood  

 

 
    

    



Exercise – Move Your Body    
It is generally accepted that aerobic exercise is healthy. The effects of exercise go 

beyond the body and extend to the mind as well. Research has shown that exercise 

is one of the easiest ways to promote neuroplasticity and neurogenesis.    

 

 

• Increased blood flow. Exercise increases blood flow to the brain, 

promoting strong synapses and thick myelin. With increased blood flow 

there is an increase in the number of nutrients and oxygen to key areas. 

Blood flow is also needed for the removal of waste products. This allows 

for optimal functioning and adaptation of neurons.    

• Neurotransmitters. Exercise influences the body’s neurotransmitter 

systems. Changes in neurotransmitter systems are very widespread, but 



some of the key ones are norepinephrine, serotonin, and glutamate. These 

neurotransmitters are key for attention, mood control and memory 

formation, respectively.    

• Growth factors. Through increases in blood flow and neurotransmitter 

release, as well as through direct release from our muscles, there is an 

increase of growth factors released into the system during exercise. 

Growth factors, as their name suggests, are drivers for growth seen in 

neuroplasticity. They prime the brain for the changes in synapse strength, 

synaptogenesis, and neurogenesis. When blood circulation increases 

during exercise, the brain-derived neurotrophic factor that gathers in 

reserve pools near the synapses is unleashed. During exercise, other 

growth factors push through the blood-brain barrier. These three 

hormones work with brain derived neurotrophic factors to increase the 

molecular processes that sharpen cognition and memory. This is what 

underlies our lifelong ability to learn and adapt.    

• Habit formation. When we exercise, we also increase the release of 

endorphins which increases the release of the neurotransmitter dopamine.    

Dopamine is a key player in our experience of reward and pleasure. 

Healthy dopamine levels are particularly important for repeat behaviours 

such as the formation of habits.    

• A little goes a long way. Almost any body movement has a positive effect 

on neuroplasticity. Stretching your muscles helps to increase blood flow. 

Doing chores like gardening or sweeping the house is a form of 

cardiovascular exercise. Commuting and taking the stairs is exercise. 

Dancing and jumping are popular forms of exercise since they activate 

Postural Feedback mechanisms that will help you to feel more alert and 

happier. Going to a fitness class can be rewarding because doing an activity 

in time with other people triggers your mirror neurons and helps you to 

feel social and safe.    

    



   

 

Education – Learn Something New    
Being cognitively active by challenging yourself mentally throughout life keeps 

your brain flexible. If you think of the brain as a muscle, it needs to be stimulated 

to grow (and to prevent atrophy).    

• Exercise the brain. To “exercise” the brain, active use, focus, and attention 

are important stimulators. Your brain will respond by stimulating more 

connections between your neurons through dendritic branching. These 

strategies keep your brain metabolically active and over time more plastic.    

• Cognitive reserve. This also helps builds up a buffer (also called cognitive 

reserve) that increases neuroplasticity and protects mental ability later in 

life (i.e., it might slow down or delay cognitive aging).    

    



   

 

Diet – Fuel Your Brain    
The biochemistry of your brain is dependent on obtaining specific nutrients from 

your diet.    

• Ammino acids. When proteins are digested or broken down, amino acids 

are left. Certain amino acids are the crucial building blocks for 

neurotransmitters, which your body makes by synthesizing these amino 

acids from the food that you eat. Your body needs 20 different amino acids 

to grow and function properly. Though all 20 of these are important for 

your health, only nine amino acids are classified as essential. Unlike 

nonessential amino acids, essential amino acids can’t be made by your 

body and must be obtained through your diet.    

• Fats. Neuroplasticity is dependent on changing your thoughts and your 

behaviour and on the health of your synapses. The health of your synapses 

depends on getting the right fats. The synaptic membrane has a higher 



concentration of docosahexaenoic acid than most tissues in your body. 

Docosahexaenoic acid is an omega-3 fatty acid. By not eating enough 

omega3 fatty acids, you can make your synapses rigid, which decreases the 

information transfer between neurons and inhibits neuroplasticity. 

Omega3 also plays a role in preventing cognitive decline, especially 

Alzheimer’s disease.    

• Anti-inflammatory and antioxidant-rich foods. These foods might be 

involved in neuroplasticity through increasing synaptic plasticity, 

neurogenesis and protecting existing neurons (preventing neuronal cell 

death and with that atrophy and other aging effects). Some examples that 

have shown promising positive influences on memory and preventing 

cognitive decline are cocoa, curcumin (found in turmeric) and omega-3 

fatty acids.    
 

    

Stress – Give Yourself a Break    
 

 

Like with exercise, 

moderate amounts of 

stress to the system are 

great, whereas too much 

stress can be detrimental. 

Being overly stressed 

decreases neuroplasticity 

and our ability to learn 

and remember, like 

overtraining the body 

which causes injury instead of fitness.    



Long term stress and stressful experiences have a negative effect on our brain. 

Stressful experiences cause an increase in cell death. Furthermore, stress  

decreases the creation of new neurons in the hippocampus (Opendak & Gould, 

2015).     

When we are stressed, we have higher levels of the glucocorticoid hormone in 

our brain. This is likely to be involved in the decreased neurogenesis. Neuronal 

survival is also negatively affected, perhaps due to a decrease in growth factors.    

The important result of all of this is that this decrease in neuroplasticity has 

direct effects on our cognition, leading to impaired learning and memory.    

    

          



   

These are the 9 amino acids that are not available in our food 

sources   

   

These supplements we can take daily to feed our brain  
   

 



     
  

  

  

Pumpkin is a great resource for Protein  
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