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What Makes You Run From Bears?  
Stress and the Hypothalamic–Pituitary–Adrenal Axis
The evolutionary logic of survival is one of the easiest to comprehend. If an organism is not able 
to successfully respond to threat, it can be hurt or killed. If it is killed, its genes can no longer be 
passed on. If it is hurt, this may make it a less appealing mate or not allow it to seek mates. Thus, it 
is expected that organisms will have evolved sophisticated mechanisms that benefit survival. The 
basic mechanisms include the ANS; a network of hypothalamic, pituitary, and adrenal responses; 
the cardiovascular system; metabolism; and the immune system. These mechanisms are par-
ticularly sensitive to changes in the environment, and repeated stressful events can modify their 
functioning.

The basic function of these pathways is to prepare the body for action. If you see a bear, you 
will need energy to run. It actually does not need to be a bear. Almost all stressors use the same 
physiological systems to save your life. These pathways move physiological energy resources 
to the necessary organs and muscles. They create an overall shift from storing energy to using 
energy. This is like pressing on the accelerator of your car to quickly leave a dangerous situation. 
Temporally, priorities of the body move from a flexibility, including past and future consider-
ations, to focus on immediate circumstances. Your body no longer stores energy, pays attention 
to sexual matters, or has your immune system worry about long-term disease. Cognitively and 
emotionally, threat-relevant cues and memories become critical as they relate to the current situ-
ation. As you know, your brain plays an important role in deciding what is stressful, whether it is 
taking an exam or responding to a loud noise. The brain has two major pathways with which it 
influences peripheral physiology.

The first pathway is the auto-
nomic nervous system, which 
innervates a variety of organs 
including the adrenal medulla, 
resulting in the release of cat-
echolamines (norepinephrine 
and epinephrine) from the ter-
minal of sympathetic nerves (see 
Figure 7.2). Norepinephrine and 
epinephrine are fast acting, so 
you are ready to respond within 
seconds. It can be noted that if 
these substances are released at 
the synapse, they are referred to 
as neurotransmitters. If they are 
released into the bloodstream, 
they are referred to as hormones.

T h e  s e c o n d  p a t h w a y 
involves cells in the hypothala-
mus that are released into the 
bloodstream and go to the 
pituitary gland. This causes the 
pituitary to release hormones 
that influence other hormones, 
which in turn influence periph-
eral organs such as the adrenals 
as well as cells in the immune 
system. These hormones are 
referred to as glucocorticoids. 

What happens when faced with 
a potential threat? According to 
Cannon, the body prepares you 
either to fight or to leave the 
scene.

FIGURE 7.2 The HPA Pathway Involved in  
Physiological Responses to Psychological Stress
In response to stress, the autonomic nervous system (ANS) innervates a variety of organs 
including the adrenal medulla, which results in the release of catecholamines. The HPA axis 
and sympathetic system have largely complementary actions throughout the body, including 
energy mobilization and maintenance of blood pressure during stress.

Source: Ulrich-Lai & Herman (2009).
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