The Effects of Stress on the Brain

Can you recall feeling restless, having trouble sleeping, being dand ere was

probably something exciting (good or bad) going on in youhlife were str€ssed about.

Stress is literally a reaction of your body to a challenge - ar leng pr
or demand at all. In daily life, people use the wa ess to8tatelthat [ !
they feel overwhelmed and/or not in control. It is G§ua elated to3

unhealthy and undesirable state of mind. trie

on the duration of the stress response.

stress) was used to keep us alive. activation of the
sponse which is
in dangerous
when you need to
accomplish something challenging. Good examples of this
are when you need to lift a car off your child or when you
aeed to fight a bear. In both cases, many people
experience what they feel to be superhuman strength. In
reality, they are utilizing stress through the fight or flight
# reaction. But when you experience stress for too long it
and recurring), and that causes numerous negative effects for you

brain and body

The journey of the stress hormones

Some people refer to stress as an emotion (for example ‘I am feeling stressed’) that occurs
when they are under a time pressure. For example: when they do not have the time to perform
a task within the desired or given period of time. The stress itself is merely a physical
phenomenon in your body that does not depend on an objective event such as time pressure.
But the cause of that phenomenon is indeed related to the feeling of being overwhelmed. In
general, the feeling that one person is not in control over the situation leads to a neurological
stress response in the body (Lupien et al., 2007). This feeling of not being in control can be
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The overproduction of the stress hormones has three important consequences (Chetty et al,,
2014; Davidson & McEwen, 2012).

1. It increases the activity in the Amygdala - the fear center of your brain. High levels of
cortisol create a hard-wired pathway between the Amygdala and Hippocampus, which
creates a brain that is in a constant state of ‘flight-or-fight. MRI scans show that the
Amygdala increases in size in cases of chronic stress.

2. Itlowers the activity in the Hippocampus. The Hippocampus is the center for learning,
memorizing, handling emotions and stress control since it regulates the HPA axis
activity. Stress lowers the development of new brain cells and MRI sc
some areas actually shrink.

3. It decreases the activity in the Prefrontal Cortex. This is the center
concentration, judgment and social interaction. Some areas i
shrink a little under continuous high levels of stress.

also show that

Grey and white are all that matter
Maybe the shrinking and growing of areas in the brai
argued that the brain is like a muscle, your head won’t i
on the amount of exercise. Within the brain, it is i ive a little deeper into
how this works.

When people refer to the brain, they o matter’. This grey matter
consists of densely packed nerve cell bodi do the thinking, computing, and
king. But all these cell bodies
ected with each other through
ons (or network cables) that cover

Gray matter White matter

) ost half of the brain volume. This
J communication network of axons has a
distinctive light color and is therefore called
‘white matter’. A consequence of continual
exposure to stress hormones results in a
decrease in the number of cell bodies. Some
of th i almost no activity and fewer new ones are made. The overall
rs lowers and the same goes for the white matter. The axons die or
new axons are being developed. The decrease in cell bodies and
e Prefrontal Cortex and Hippocampus will result in problems with learning,
control and decision-making amongst other things.

axons within
memorizing, str

How about the reverse button?
Many studies claim that the structure of the brain is largely determined during childhood. This

means that young people who have been exposed to high levels of stress (for example because
of too many radical changes, dangerous situations or a lack of nurturing) may develop life-long
anxiety issues, mood disorders and/or learning difficulties (Hanson et al., 2015). Although
most researchers agree with this statement, there is a growing amount of research about the
activity in the grey and white matter that shows that the adult brain is actually able to change
for the better if you work on reducing stress (Schlegel et al.,, 2012; Davidson & McEwen, 2012).
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Extension Question

9. Describe the vicious circle of the growing Amygdala and the experience of stress.
10. Describe



Reading Comprehension Questions - Answers

Reading Sample

This section has been removed

Google Access

Thank you for your purchase. Clicking the link
button below will automatically create a copy of
your resource inside your Google Drive. You'll
find the file inside the ‘Shared with me' section
on the left side of your Drive.

Important: Before you click, make sure you're signed in to
the Google account you'd like the resources placed into. If
the resources are added to the wrong account, simply sign
out and then into the correct one and repeat the process.

W it h P u rc h a S e Click here to place a copy

N

directly into your Google
Drive Account

TWF




References

Chetty, S. Friedman, A.R, Taravosh-Lahn, K., Kirby, E.D., et al. (2014). Stress and
glucocorticoids promote oligodendrogenesis in the adult hippocampus. Molecular
Psychiatry, 19, p. 1275-1283

Davidson, RJ. & McEwen, B.S. (2012). Social influences on neuroplasticity: stress and
interventions to promote well-being. Nature Neuroscience, 15, p.689-695.

Hanson, J.L., Albert, D., Iselin, A, Carré, .M., Dodge, K.A. & Hariri, AR,
stress in childhood is associated with blunted reward-relate
adulthood. Social Cognitive Affective Neuroscience, 5.

15). Cumulative

Lupien, S.J.,, Maheu, F., Tu, M., Fiocco, A. & Schramek, T.E
hormones on human cognition: Implications for the figl
and Cognition, 65, p. 209-237

Lupien, S.J., McEwen, B.S., Gunnar, M.R. & Hei . tress throughout the
the lifespan of the brain, behaviour, an ition. eviews Neuroscience, 10,
p. 434-445.

tter structure changes as adults
ience, 24(8), p- 1664-1670.



