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Simply said, this system helps to convert stored fats and carbohydrates into energy sources that 
can be used immediately. Historically, given that survival processes that would have activated 
this system would have involved conflict and fights, it was important that the immune system 
also be activated to protect the organism from wounds. This protective pathway is known as the  
hypothalamic–pituitary–adrenal (HPA) axis. In psychology and physiology, these mecha-
nisms have been studied under the rubric of psychological stress. Further, underactivity or 
overactivity in the HPA axis is seen in a number of psychopathologies including schizophrenia, 
autism, and depression (Roggers, Morgan, Bronson, Revello, & Bale, 2013).

The stress response is accomplished by a variety of interacting brain systems, which include 
the amygdala, hippocampus, and prefrontal cortex (see Figure 7.3). It is these areas that show 
distinct structural and functional changes in those individuals with stress disorders (Chattarji, 
Tomar, Suvrathan, & Ghosh, 2015). In particular, the prefrontal cortex and hippocampus show 
a reduction in volume and activity in stress. The amygdala shows an increase in activity. These 
brain areas regulate both short-term and long-term responses to stress (Hariri & Holmes, 2015; 
McEwen et al., 2015), and these responses result in the hypothalamus activating the sympathetic 
nervous system and the HPA axis.

Basically, the hypothalamus in the brain produces a substance referred to as corticotropin-
releasing hormone (CRH) (also called corticotropin-releasing factor [CRF]), which then pro-
duces adrenocorticotropic hormone (ACTH) in the pituitary. ACTH in the blood results in the 
adrenal glands producing glucocorticoids, which in turn increases blood sugar levels and thus 
increases the energy available to our bodies during stress (see Figure 7.3). HPA is under excitatory 
control of the amygdala and inhibitory control of the hippocampus. The hippocampus releases 
CRF, which is transported to the adrenal cortex where cortisol is released.

Research studies will often take a measure of participants’ cortisol levels to assess the per-
ceived stressfulness of the situation. Daily cortisol levels are also higher in individuals with 
depression. Further, variants in the gene related to CRH can influence the individual’s reactiv-
ity to stress. Research suggests that this variation influences brain processes before childhood 
trauma takes place and leaves the individual at risk for greater negative effects from childhood 
trauma (J. Rogers et al., 2013). Stress can actually influence brain processes by reducing the con-
nections of one neuron with another, especially in the hippocampus and the frontal areas of the 
brain (Sapolsky, 2015). Stress shows the opposite effect in the amygdala with the increase of neu-
ron connections. This in turn leaves the person with more connections when responding to fear-
ful situations.

The stress response was initially described 
by Walter Cannon in 1932 as a bodily response 
to danger. Although Cannon originally studied 
animals, research since his time has shown the 
basic stress response also applies to humans. 
The overall stress reaction has been referred to 
as the fight-or-flight response (W. Cannon, 
1932). What happens when faced with a poten-
tial threat? According to Cannon, the body pre-
pares you either to fight or to leave the scene. 
Cannon’s work emphasized the sympathetic 
nervous system and the role of epinephrine and 
norepinephrine in the stress response.

Since that original work, we have come to 
see that the stress response is accomplished by 
a variety of interacting systems that include the 
amygdala and other cortical systems, which 
results in the hypothalamus activating the sym-
pathetic nervous system and the HPA axis. In 
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FIGURE 7.3 The Glucocorticoids Pathway Involved in Stress
Another stress pathway involves cells in the hypothalamus that are released 
into the bloodstream and go to the pituitary gland. This causes the pituitary to 
release hormones that influence other hormones, known as glucocorticoids. 
This system helps to convert stored fats and carbohydrates into energy 
sources that can be used immediately.
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