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STRESS: A FULLER PICTURE 

The (epi)genetic effect of stress. 
 
We all know what stress can do to us, we feel it 
everyday as our heart rate increases or as we 
begin to breath a littler quicker. But what if our 
own stress response is affecting us on a much 
deeper level? Over the past few years researchers 
have begun to discover that stressful events early 
in life, such as maltreatment and abuse, may 
cause epigenetic changes to our genome. 
Epigenetic changes are modifications to the 
genome which change how much, or how little, a 
certain gene is expressed. The key with 
epigenetics is that these changes do not alter the 
actual DNA code. Expression is controlled by 
altering the amount or type of molecules stuck to 
the DNA. The amount a gene needs to be 
expressed can be very specific and sometimes 
changes in gene expression can have negative 
effects. 


Various research groups have found that early life 
stress is highly related to epigenetic changes that 
decrease the expression of a gene which makes 
glucocorticoid receptors. These receptors are very important in our stress response, they 
receive signals from other parts of the body in the form of cortisol. Cortisol binds to the 
receptors on a region of the brain called the hippocampus which then communicates with 
other organs of the body, either telling them to stop the stress response or to keep it going. 
But, when a person does not have as many glucocorticoid receptors as they should this 
whole process can get messed up. This can lead to the body being unable to fully control 
its own stress response. Scientists and psychologists suggest that this improper regulation 
of the stress response may cause various forms of stress disorders later life. 
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New research indicates  
that stressful events early  
in life may cause changes  

to our genomes. 
_________________________
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So, children exposed to stressful events in early life show more epigenetic changes to their 
glucocorticoid receptor gene which results in them having less receptors and not having 
enough receptors can cause stress disorders later in life. But how does stress cause those 
epigenetic changes in our early stages of life?


Stress hormones: the culprit? 

My proposed research seeks to investigate the precise mechanism responsible for these 
changes. In order to uncover this mechanism my research will be done using rats. Rats are 
the most commonly used animal in research as they offer reliable models of mammal 
anatomy and physiology. I will be testing whether those epigenetic changes are occurring 
as a result of the chemicals that begin to be released in our bodies during the stress 
response, otherwise known as stress hormones. The main stress hormone in rats is 
corticosterone, which binds to the glucocorticoid receptors just like cortisol does in 
humans. 


Rats will be treated with corticosterone in their early 
developmental stages which is meant to simulate the 
stress response without placing the rat in an actual 
stressful situation. This is done because I want to 
discover if it is this precise chemical that results in those 
epigenetic changes of the glucocorticoid receptor gene. 
Once the rats have finished the treatment regime they will 
be humanely sacrificed and the epigenetic marks on the 
glucocorticoid receptor gene will be analyzed using 
ground-breaking next-generation sequencing technology. 


Severely stressful circumstances are almost always unavoidable, especially in our early 
years, so by discovering the mechanism which causes these epigenetic changes to occur 
we could begin to discover what aspect of early life stress cause the changes in rats, which 
could lead to future research in human systems. Not only could this reveal a better solution 
to simply just avoiding early life stress altogether, it could possibly lead to future drug 
research on preventative approaches which utilize this newly uncovered mechanism to 
protect against the negative effects of the epigenetic changes to the glucocorticoid 
receptor gene.


�2

Are these epigenetic 
changes the direct 
result of increased 
levels of stress 
hormones during the 
stress response?


